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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ 

ɺʦ ʚʩʸʤ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʜʳʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ʉɼ) (ʚʦʟʨʘʩʪ ʜʝʙʶʪʘ ʜʦ 45 ʣʝʪ) [38; 173]. ʆʯʝʥʴ 

ʚʘʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʉɼ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʷʜʫ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 

1 ʪʠʧʘ (ʉɼ1), ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ (ʉɼ2), LADA  ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʨʝʜʢʠʝ 

ʤʦʥʦʛʝʥʥʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʚ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʛʝʥʘʭ [14, 15]. ʂ ʤʦʥʦʛʝʥʥʳʤ ʬʦʨʤʘʤ ʜʠʘʙʝʪʘ ʦʪʥʦʩʠʪʩʷ 

ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ çʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʚʟʨʦʩʣʦʛʦ ʪʠʧʘ ʫ ʤʦʣʦʜʳʭè 

(Maturity Onset Diabetes of the Young ï MODY), ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʣʠʥʠʯʝʩʢʠʤ 

ʪʝʯʝʥʠʝʤ, ʧʦʜʭʦʜʘʤʠ ʢ ʪʝʨʘʧʠʠ ʠ ʧʨʦʛʥʦʟʦʤ. ʇʦ ʦʮʝʥʢʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʪ 4 ʜʦ 

13 % ʩʣʫʯʘʝʚ ʨʘʟʚʠʪʠʷ ʉɼ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʦʙʫʩʣʦʚʣʝʥʳ ʤʦʥʦʛʝʥʥʳʤʠ 

ʪʠʧʘʤʠ [263; 106].  

ʅʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ ʙʝʟʦʰʠʙʦʯʥʦ ʚʳʷʚʠʪʴ ʪʠʧ ʉɼ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʪʦʛʜʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʤʦʥʘʣʴʥʳʭ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ [32]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʠʭ ʬʦʨʤ ʜʠʘʙʝʪʘ, ʢʘʢ MODY, ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʄɻʀ). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

MODY ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ ʧʨʠ ʜʘʥʥʦʤ ʪʠʧʝ 

ʉɼ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ. ɼʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʥʝ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪʩʷ 

ʥʘʟʥʘʯʝʥʠʝ ʠʥʩʫʣʠʥʘ, ʘ ʣʝʯʝʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʚʦʜʠʪʩʷ 

ʧʝʨʦʨʘʣʴʥʳʤʠ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʇʉʉʇ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʵʬʬʝʢʪʠʚʥʳ ʧʨʝʧʘʨʘʪʳ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʠ ʠʥʛʠʙʠʪʦʨʳ 

ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4 (ɼʇʇ-4), ʠʥʦʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʞʠʤʫ 

ʧʠʪʘʥʠʷ.  

ɼʠʘʛʥʦʩʪʠʢʘ MODY ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʧʘʮʠʝʥʪʦʚ 

(ʦʪʩʫʪʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʢʟʦʛʝʥʥʦʤ ʠʥʩʫʣʠʥʝ, ʥʦʨʤʦʛʣʠʢʝʤʠʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʥʠʟʢʦʫʛʣʝʚʦʜʥʦʡ ʜʠʝʪʳ ʠʣʠ 

ʧʨʠʸʤʦʤ ʇʉʉʇ), ʪʘʢ ʠ ʜʣʷ ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʦʩʠʪʝʣʴʩʪʚʘ 
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ʤʫʪʘʮʠʡ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʩʙʦʨʘ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ). ɼʦ 80 % ʩʣʫʯʘʝʚ 

MODY ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʠʣʠ ʤʦʥʦʛʝʥʥʳʝ ʬʦʨʤʳ ʜʠʘʙʝʪʘ ʦʰʠʙʦʯʥʦ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʢʘʢ ʉɼ1 ʠ ʉɼ2, ʧʦʵʪʦʤʫ ʧʘʮʠʝʥʪʳ ʩ ʥʝʢʦʨʨʝʢʪʥʦ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʠʧʦʤ ʯʘʩʪʦ ʧʦʣʫʯʘʶʪ ʥʝʘʜʝʢʚʘʪʥʦʝ ʣʝʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ 

ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʶ [300]. 

ɺ ʤʠʨʝ ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʨʝʜʢʠʭ ʪʠʧʦʚ 

MODY, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚ ʈʦʩʩʠʠ ʝʩʪʴ ʌʝʜʝʨʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ 

ʣʝʯʝʥʠʶ MODY ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ [12], ʥʦ ʥʝʪ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ 

ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʪʝʯʝʥʠʷ 

MODY ʚ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ʈʘʥʝʝ ʚ ʈʦʩʩʠʠ ʥʝ 

ʦʮʝʥʠʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʛʣʶʢʦʟʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʛʣʶʢʦʟʳ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʘʩʩʦʚ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ 

ʥʘʙʣʶʜʝʥʠʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʟʘ ʣʠʮʘʤʠ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ MODY.  

ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʪʠʧʘʤʠ MODY ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ 

ʪʝʤʳ.  

 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʚʦ ʚʩʸʤ ʤʠʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʘʭ, ʪʘʢ ʞʝ ʨʘʩʪʸʪ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ (ʜʝʙʶʪ 

ʜʠʘʙʝʪʘ ʜʦ 35 ʣʝʪ) ʩ ʜʘʥʥʦʡ ʥʦʟʦʣʦʛʠʝʡ. ɺ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʩʣʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʉɼ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴʩʷ ʉɼ1, ʉɼ2, MODY ʠ 

LADA. ɺʝʨʠʬʠʢʘʮʠʷ ʜʠʘʛʥʦʟʘ ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʘʜʝʢʚʘʪʥʫʶ ʪʝʨʘʧʠʶ, 

ʩʧʣʘʥʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʨʦʚʝʩʪʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄɻʀ. 
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ʀʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʩʝʤʝʡʥʳʤʠ ʬʦʨʤʘʤʠ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ, ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʫ 

ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʚʝʜʝʥʠʶ MODY ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʙʶʪʦʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 35 ʣʝʪ. ʀʟʫʯʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʯʘʣʘ MODY ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʣʠʮʘʤʠ ʩ ʵʪʠʤ ʪʠʧʦʤ ʉɼ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ MODY (GCK-MODY, HNF1A-MODY) 

ʧʨʠ ʪʨʸʭʣʝʪʥʝʤ ʥʘʙʣʶʜʝʥʠʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ MODY ʩʨʝʜʠ ʣʠʮ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʆʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ MODY ʩʨʝʜʠ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ MODY ʚ ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʈʦʩʩʠʠ. 

2. ʆʮʝʥʠʪʴ ʯʘʩʪʦʪʫ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ GCK ʠ HNF1A ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩ MODY ʚ ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʈʦʩʩʠʠ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ MODY (GCK-MODY ʠ HNF1A-MODY) ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʨʠ ʪʨʸʭʣʝʪʥʝʤ ʥʘʙʣʶʜʝʥʠʠ. 

4. ʀʟʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʘʨʢʸʨʳ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ MODY ʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʫ 

ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʢʘʟʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ MODY. 



9 
 

5. ʆʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ  ʩ 

MODY. 

6. ʀʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʘʭ MODY (GCK-MODY ʠ HNF1A-MODY). 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

ɺʧʝʨʚʳʝ ʚ ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ (ʉʌʆ) ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʝʥʘ 

ʯʘʩʪʦʪʘ MODY ʩʨʝʜʠ ʣʠʮ ʩ ʥʘʯʘʣʦʤ ʉɼ ʜʦ 35 ʣʝʪ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ MODY, ʦʥʘ ʩʦʩʪʘʚʠʣʘ 25 %. ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʩ ʜʠʘʛʥʦʟʘʤʠ çʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘè (60 %) ʠ 

çʥʘʨʫʰʝʥʥʘʷ ʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢè (ʅɻʅ) (27 %). ɺʧʝʨʚʳʝ ʚ ʉʌʆ ʚʳʷʚʣʝʥʘ ʯʘʩʪʦʪʘ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ MODY: GCK-MODY ï 68 %, HNF1A-MODY ï 

28 %. ɺʝʨʠʬʠʮʠʨʦʚʘʥʳ ʠ ʦʧʠʩʘʥʳ ʨʝʜʢʠʝ ʪʠʧʳ MODY: HNF1B-MODY (MODY5) 

ʠ ABCC8-MODY (MODY12). ɺʧʝʨʚʳʝ ʚ ʉʌʆ ʩʦʟʜʘʥʘ ʢʦʛʦʨʪʘ ʣʠʮ ʩ MODY, 

ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʩ 2014 ʛʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʠʪʴ ʠʟʫʯʝʥʠʝ ʪʝʯʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʉɼ. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʧʨʦʚʝʜʝʥʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʠ ʢʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ MODY: ʠʟʫʯʝʥ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ 

ʘʥʘʤʥʝʟ ʧʦ ʥʘʨʫʰʝʥʠʷʤ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ (ʅʋʆ), ʦʧʨʝʜʝʣʝʥʳ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʭ ʪʝʯʝʥʠʝ, ʦʮʝʥʝʥʳ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ MODY, ʘ ʪʘʢ ʞʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

MODY ʅʋʆ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ, 

ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ ʧʦʢʦʣʝʥʠʷʭ ʠ ʫ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 

ʜʦ 35 ʣʝʪ, ʯʝʤ ʧʨʠ ʉɼ2. ʇʨʠ GCK-MODY ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ ʉɼ ʫ ʦʪʮʦʚ ʧʨʦʙʘʥʜʦʚ 

ʠ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʦʣʝʝ, ʯʝʤ ʚ ʪʨʸʭ ʧʦʢʦʣʝʥʠʷʭ. ʇʨʠ HNF1A-MODY ʅʋʆ ʯʘʱʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʫ ʤʘʪʝʨʝʡ ʠ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʜʨʫʛʠʭ ʪʠʧʦʚ.  

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ ʣʝʪ ʥʘʙʣʶʜʝʥʠʷ 

ʚʳʷʚʣʝʥʳ ʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ), ʠʥʜʝʢʩʘ ʤʘʩʩʳ 

ʪʝʣʘ (ʀʄʊ), ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ (HbA1c) (ʄʝ ʩʦʩʪʘʚʣʷʣʘ 6,3 [6,0; 6,9] % 
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ʠ 6,5 [6,1; 7,0] %, p = 0,130), ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ (ʄʝ ʛʣʶʢʦʟʳ ʧʣʘʟʤʳ 

ʥʘʪʦʱʘʢ (ɻʇʅ) ʩʦʩʪʘʚʣʷʣʘ 6,3 [5,8; 7,0] ʤʤʦʣʴ/ʣ ʠ 6,0 [5,5; 7,0] ʤʤʦʣʴ/ʣ, ʨ = 

0,240); ʫ 18 % ʦʪʤʝʯʝʥʦ ʫʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ (ʫʨʦʚʝʥʴ 

ʛʣʠʢʝʤʠʠ ʜʦʩʪʠʛ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ). ʋ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʛʣʶʢʦʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ çGLINVAè (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ˉ 2019660636, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 

09.08.2019) ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʣʶʢʦʟʳ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʯʪʦ 

ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʋ ʣʠʮ ʩ HNF1A-MODY ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ: 

ʄʝ HbA1c ʩʦʩʪʘʚʣʷʣʘ 7,0 [6,6; 7,6] % ʠ 7,2 [6,7; 7,5] % (ʨ = 0,102), ɻʇʅ - 7,0 [6,9; 

8,3] ʤʤʦʣʴ/ʣ ʠ 7,0 [6,0; 7,7] ʤʤʦʣʴ/ʣ (ʨ = 0,080). ʆʜʥʘʢʦ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ HNF1A ʙʝʟ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʷ 

ʦʙʥʘʨʫʞʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʠ (ʛʠʧʦʍʉ-ʃʇɺʇ) (36 %), ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ 

ʧʣʦʪʥʦʩʪʠ (ʛʠʧʝʨʍʉ-ʃʇʅʇ) (21 %) ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ (ɸɻ) (29 %). 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʘʮʠʝʥʪʘʤ ʩ GCK-MODY ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʤʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ɻʇʅ ʠ 

HbA1c. ʋ ʣʠʮ ʩ HNF1A-MODY ʧʦʢʘʟʘʥʦ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʠʥʛʠʙʠʪʦʨʦʚ ɼʇʇ-4 ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʥʘʪʨʠʡ-ʛʣʶʢʦʟʥʦʛʦ-

ʢʦʪʨʘʥʩʧʦʨʪʝʨʘ-2 (ʅɻʃʊ2), ʢʘʢ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇʉʄ. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʫ 

ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ MODY. ʋ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʙʳʣʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʣʠ ʥʘ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʠ, ʚʝʨʦʷʪʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʭʦʨʦʰʝʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʉɼ.  

ʋ ʞʝʥʱʠʥ ʩ ʛʝʩʪʘʮʠʦʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ɻʉɼ), ʩ ʤʫʪʘʮʠʷʤʠ ʠ ʙʝʟ 

ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ MODY, ʥʝ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʡ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʦʜʥʘʢʦ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ (89 %) 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ MODY ʠʤʝʣʩʷ ʦʪʷʛʦʱʸʥʥʳʡ ʧʦ ʅʋʆ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʘʥʘʤʥʝʟ: ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʚʳʷʚʣʷʣʘʩʴ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʜʦ 35 ʣʝʪ, 

ʥʝ ʠʤʝʶʱʠʭ ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝ. 
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ɺʧʝʨʚʳʝ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʦʧʨʝʜʝʣʝʥʳ ʤʘʨʢʸʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ MODY ʠ ʉɼ2, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ [3; 12].  

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ɺʧʝʨʚʳʝ ʜʣʷ ʞʠʪʝʣʝʡ ʉʌʆ ʩʦʟʜʘʥ ʮʝʥʪʨ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʤʦʥʦʛʝʥʥʳʭ ʬʦʨʤ ʜʠʘʙʝʪʘ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʦʢʘʟʘʥʠʷ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ MODY ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʉʌʆ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʠʧʘ 

ʉɼ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʚʨʘʯʠ-ʵʥʜʦʢʨʠʥʦʣʦʛʠ ʧʨʦʚʦʜʷʪ ʚʝʨʠʬʠʢʘʮʠʶ ʪʠʧʘ 

ʉɼ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʧʨʘʚʣʷʶʪ ʧʘʮʠʝʥʪʦʚ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʄɻʀ, ʢʦʪʦʨʦʝ 

ʚʢʣʶʯʝʥʦ ʚ ʧʨʦʛʨʘʤʤʫ ʦʢʘʟʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ (ˉ 

20.00.56.001) ʚ ʢʣʠʥʠʢʝ ʅʀʀʊʇʄ-ʬʠʣʠʘʣ ʀʎʠɻ ʉʆ ʈɸʅ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ çGLINVAè ʜʣʷ ʦʮʝʥʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʣʶʢʦʟʳ (ɺɻ) ʧʨʠ MODY ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚʨʘʯʘʤʠ-ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ. ʇʨʦʛʨʘʤʤʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʦʮʝʥʢʠ ʩʫʪʦʯʥʦʡ ɺɻ, ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʛʠʧʦʛʣʠʢʝʤʠʠ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ MODY. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʚʝʩʪʠ ʝʸ ʢʦʨʨʝʢʮʠʶ. ʇʨʦʛʨʘʤʤʘ çGLINVAè ʩʦʜʝʨʞʠʪ ʫʥʠʢʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʙʦʪʝ ʚʨʘʯʝʡ-

ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ ʉʌʆ ʠ ʨʘʩʰʠʨʷʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʯʘʩʪʦʪʝ ʠ ʪʝʯʝʥʠʠ MODY ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʪʨʠ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʛʨʫʧʧʘ ʧʨʦʙʘʥʜʦʚ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʅʋʆ ʜʦ 35 ʣʝʪ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʥʝʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʅʋʆ 

ʧʨʦʚʝʜʝʥʦ ʚ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʅʀʀʊʇʄ ï ʬʠʣʠʘʣ 
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ʀʎʠɻ ʉʆ ʈɸʅ ʩ 2014 ʧʦ 2019 ʛʛ. 197 ʧʨʦʙʘʥʜʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 35 ʣʝʪ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ ʉʌʆ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʘʛʥʦʟʦʤ çMODYè ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ/ʠʩʢʣʶʯʝʥʠʷ ʜʘʥʥʦʡ ʥʦʟʦʣʦʛʠʠ. 162 ʧʘʮʠʝʥʪʘ ʠʟ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ, ʠʤ ʚʳʧʦʣʥʝʥʦ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ MODY 1-14, 

ʩ ʜʘʣʴʥʝʡʰʝʡ ʚʝʨʠʬʠʢʘʮʠʝʡ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʧʦ ʉʝʥʛʝʨʫ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʩ ʣʶʙʳʤ ʪʠʧʦʤ MODY ʫ ʧʨʦʙʘʥʜʦʚ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʅʋʆ ʫ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʨʦʜʩʪʚʝʥʥʠʢʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʘʥʜʦʚ ʧʨʦʞʠʚʘʶʪ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ). ʇʨʠ 

ʚʳʷʚʣʝʥʠʠ ʫ ʥʠʭ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʄɻʀ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʤʫʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʧʨʦʙʘʥʜʦʚ. ɽʩʣʠ ʫ ʚʩʝʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʦʨʤʦʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ ʠ ʥʦʨʤʦʛʣʠʢʝʤʠʷ 

ʧʦʩʣʝ ʧʝʨʦʨʘʣʴʥʦʛʦ ʛʣʶʢʦʟʦʪʦʣʝʨʘʥʪʥʦʛʦ ʪʝʩʪʘ, ʪʦ ʠʤ ʪʦʞʝ ʧʨʦʚʦʜʠʣʦʩʴ ʄɻʀ. 

ʊʘʢʞʝ ʧʦʠʩʢ ʠʜʝʥʪʠʯʥʳʭ ʧʨʦʙʘʥʜʘʤ ʤʫʪʘʮʠʡ ʧʨʦʚʦʜʠʣʩʷ ʫ ʜʨʫʛʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʩ ʉɼ ʚ ʘʥʘʤʥʝʟʝ. ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 96 ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ ʩ MODY. 

ɻʨʫʧʧʘ ʣʠʮ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ MODY (ʧʨʦʙʘʥʜʳ ʠ ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʠ) ʚ 

2014ï2015 ʛʛ. ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ: ʩ 2016 ʧʦ 2018 ʛʛ 

(ʪʨʝʪʠʡ ʵʪʘʧ). ʏʝʨʝʟ 3 ʛʦʜʘ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʨʠʸʤʘ ʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʜʝʥʪʠʯʥʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʟ 94 ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʯʘʣʦʤ ʉɼ2 ʜʦ 35 ʣʝʪ, 

ʩʦʧʦʩʪʘʚʠʤʘʷ ʩ ʛʨʫʧʧʦʡ ʣʠʮ ʩ MODY ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʪʝʯʝʥʠʷ ʅʋʆ. ʇʨʦʚʝʜʝʥʥʳʡ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʳʚʦʜʳ. 

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʉʨʝʜʠ ʣʠʮ ʩ ʥʘʯʘʣʦʤ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʜʦ 35 ʣʝʪ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ MODY ʯʘʩʪʦʪʘ MODY ʩʦʩʪʘʚʠʣʘ 25 %. ʉʨʝʜʠ ʚʩʝʭ ʪʠʧʦʚ MODY ʚ 

ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʈʦʩʩʠʠ ʧʨʝʦʙʣʘʜʘʝʪ GCK-MODY. ɼʣʷ ʣʠʮ ʩ 
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MODY ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʘ ʥʦʨʤʘʣʴʥʘʷ ʤʘʩʩʘ ʪʝʣʘ, 

ʥʘʣʠʯʠʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʚʝʨʠʬʠʢʘʮʠʝʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʜʦ 35 ʣʝʪ, ʙʦʣʝʝ, ʯʝʤ ʚ 3-ʭ 

ʧʦʢʦʣʝʥʠʷʭ, ʥʝ ʠʤʝʶʱʠʭ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʷ ʧʨʠ ʚʳʷʚʣʝʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ.  

2. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʭʘʨʘʢʪʝʨʥʦ ʙʝʩʩʠʤʧʪʦʤʥʦʝ, 

ʩʪʘʙʠʣʴʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʚʳʩʦʢʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

ʥʘʪʦʱʘʢ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʥʪʠʛʠʧʝʨʛʣʠʢʝʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ GCK-MODY ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʮʝʣʝʚʳʝ ʫʨʦʚʥʠ 

ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦʩʪʠʛʘʶʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʥʠʟʢʦʫʛʣʝʚʦʜʥʦʡ ʜʠʝʪʳ 

ʠ ʢʦʨʨʝʢʮʠʝʡ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ 

ʩʦʭʨʘʥʷʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ, ʩʦʧʦʩʪʘʚʠʤʘʷ ʩ ʫʨʦʚʥʝʤ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫ ʣʠʮ, ʩʦʙʣʶʜʘʶʱʠʭ ʜʠʝʪʫ. 

3. ʋ ʣʠʮ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ HNF1A ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪʩʷ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʮʠʝʥʪʘʤʠ ʩ GCK-MODY ʠ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ. ʆʙʥʘʨʫʞʝʥʘ ʚʳʩʦʢʘʷ 

ʯʘʩʪʦʪʘ ʛʠʧʦʍʉ-ʃʇɺʇ, ʛʠʧʝʨʍʉ-ʃʇʅʇ, ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ,  ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʥʥʝʝ ʥʘʟʥʘʯʝʥʠʝ ʣʠʧʠʜʩʥʠʞʘʶʱʝʡ ʠ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʡ 

ʪʝʨʘʧʠʠ. ɹʦʣʴʰʠʥʩʪʚʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʟʥʘʯʝʥʠʝ 

ʧʝʨʦʨʘʣʴʥʳʭ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʠ ʠʥʛʠʙʠʪʦʨʳ ɼʇʇ-4. 

4. ʈʘʟʣʠʯʠʷ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʪʝʯʝʥʠʷ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ MODY, ʠ ʙʝʟ ʤʫʪʘʮʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʧʦ ʥʘʨʫʰʝʥʠʷʤ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ.  

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ  

ʄʦʱʥʦʩʪʴ ʚʳʙʦʨʢʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʫʣʳ:  

 

Nmin = 15.4*(p*(1-p))/W
2 
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ʛʜʝ: p ï ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ;  

W ï ʰʠʨʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ.  

ʇʦ ʵʪʦʡ ʬʦʨʤʫʣʝ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʧʘʮʠʝʥʪʦʚ ʩ MODY 

ʩʦʩʪʘʚʠʣ 76 ʯʝʣʦʚʝʢ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʠʢ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ IBM SPSS Statistics (ʚʝʨʩʠʷ 20.0). 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʘʚʪʦʨʦʤ ʥʘ: 32-ʤ ʄʠʨʦʚʦʤ 

ʢʦʥʛʨʝʩʩʝ ʧʦ ʚʥʫʪʨʝʥʥʝʤ ʙʦʣʝʟʥʷʤ (ʉʝʫʣ, 2014); 5-ʤ ʄʠʨʦʚʦʤ ʢʦʥʛʨʝʩʩʝ ʧʦ 

ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ ʠ ʤʝʪʘʙʦʣʠʟʤʫ (ʃʘʩ-ɺʝʛʘʩ, 2014); 18-ʤ ʂʦʥʛʨʝʩʩʝ ʧʦ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʖʞʥʦʡ ɸʟʠʠ (ʂʫʘʣʘ-ʃʫʤʧʫʨ, 2015); ʂʦʥʛʨʝʩʩʝ ɿʜʨʘʚ 2015 

çʊʝʭʥʦʣʦʛʠʠ ʦʧʝʨʝʞʘʶʱʠʝ ʙʫʜʫʱʝʝè (ʊʦʤʩʢ, 2015); 13-ʡ ɻʣʦʙʘʣʴʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ɹʠʨʤʠʥʛʝʤ, 2016); ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʪʝʨʘʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠè (ʅʦʚʦʩʠʙʠʨʩʢ, 2016); ʂʦʥʛʨʝʩʩʝ ɿʜʨʘʚ 2016. 

çɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʈʦʩʩʠʠ. ʊʝʭʥʦʣʦʛʠʠ, ʦʧʝʨʝʞʘʶʱʠʝ ʙʫʜʫʱʝʝè (ʊʦʤʩʢ, 2016); 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʧʦ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʝ 

(ʅʦʚʦʩʠʙʠʨʩʢ, 2016); 3-ʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʘʢʫʰʝʨʩʪʚʝ, ʛʠʥʝʢʦʣʦʛʠʠ, ʧʝʨʠʥʘʪʦʣʦʛʠʠ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝè 

(ʅʦʚʦʩʠʙʠʨʩʢ, 2017); 2-ʡ ʈʦʩʩʠʡʩʢʦʡ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ï 2017: ʦʪ ʤʦʥʠʪʦʨʠʥʛʘ ʢ 

ʫʧʨʘʚʣʝʥʠʶè (ʅʦʚʦʩʠʙʠʨʩʢ, 2017); 12-ʤ ʅʘʮʠʦʥʘʣʴʥʦʤ ʢʦʥʛʨʝʩʩʝ ʪʝʨʘʧʝʚʪʦʚ 

(ʄʦʩʢʚʘ, 2017); 85-ʤ ʂʦʥʛʨʝʩʩʝ ʧʦ ʠʟʫʯʝʥʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ (ʇʨʘʛʘ, 2017); 1-ʤ 

ʂʦʥʛʨʝʩʩ ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ ʉʠʙʠʨʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʅʦʚʦʩʠʙʠʨʩʢ, 2018); 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʧʦ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʝ 

(ʅʦʚʦʩʠʙʠʨʩʢ, 2018); 27-ʤ ɽʚʨʦʧʝʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʧʦ ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ (ʈʠʤ, 

2018); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ c ʤʝʞʜʫʥʘʨʦʜʥʳʤ 
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ʫʯʘʩʪʠʝʤ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ: ʬʦʢʫʩ ʥʘ 

ʨʝʛʠʦʥʳè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2018); ʄʠʨʦʚʦʤ ʢʦʥʛʨʝʩʩʝ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʙʦʣʝʟʥʷʤ 

(ʂʝʡʧ ʊʘʫʥ, 2018); ɽʚʨʦʧʝʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʧʦ ʜʝʪʩʢʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ 

(ʂʝʡʧ ʊʘʫʥ, 2018); 3-ʡ ʈʦʩʩʠʡʩʢʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ï 2019: ʦʪ 

ʤʦʥʠʪʦʨʠʥʛʘ ʢ ʫʧʨʘʚʣʝʥʠʶè (ʅʦʚʦʩʠʙʠʨʩʢ, 2019); ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ 

ʧʦ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʝ (ʅʦʚʦʩʠʙʠʨʩʢ, 2020). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʩʪʠʧʝʥʜʠʝʡ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ 

ʠ ʘʩʧʠʨʘʥʪʦʚ (2013ï2015 ʛʛ.); ʛʨʘʥʪʦʤ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (2014ï

2016 ʛʛ.), ʧʨʦʜʣʝʥʠʝʤ ɻʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (2017ï2018 ʛʛ.); ʪʨʝʚʝʣ 

ʛʨʘʥʪʦʤ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

(2017); ʪʨʝʚʝʣ ʛʨʘʥʪʦʤ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʜʣʷ 

ʤʦʣʦʜʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ (2018); ʪʨʝʚʝʣ ʛʨʘʥʪʦʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

ʢʘʨʜʠʦʣʦʛʦʚ (2019). ʇʦ ʪʝʤʝ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʘ ʇʨʝʤʠʷ 

ɽʚʨʦʧʝʡʩʢʦʡ ɸʢʘʜʝʤʠʠ (2018), ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʝʤʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʅʉʆ 

(2020), ʇʨʝʤʠʷ ʄʵʨʠʠ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢʘ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ 

ʠʥʥʦʚʘʮʠʡ (2020). 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʘ ʥʘ ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʤ 

ʩʝʤʠʥʘʨʝ çʅʀʀʊʇʄ ï ʬʠʣʠʘʣ ʀʎʠɻ ʉʆ ʈɸʅè 02.07. 2020 ʛ. 

 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 28 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 2 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ, 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, 2 ʤʦʥʦʛʨʘʬʠʠ, 2 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʷ, 11 ʩʪʘʪʝʡ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʞʫʨʥʘʣʘʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʇʝʨʝʯʥʝʤ ɺɸʂ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 4 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, 

ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʨʝʬʝʨʘʪʠʚʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤ ʮʠʪʠʨʦʚʘʥʠʷ 

Web of Science ʠ/ʠʣʠ Scopus. 

 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ  
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ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 268 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 60 ʪʘʙʣʠʮʘʤʠ ʠ 27 ʨʠʩʫʥʢʘʤʠ. ʉʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ 

ʣʠʪʝʨʘʪʫʨʳ, ʛʣʘʚʳ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʣʘʚʳ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʢʣʶʯʝʥʠʷ, 

ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʉʧʠʩʦʢ 

ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 325 ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 43 ʨʦʩʩʠʡʩʢʠʭ ʠ 

282 ʟʘʨʫʙʝʞʥʳʭ. 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ  

ʃʠʯʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʡ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨʢʠ. ɺʨʘʯʘʤ-

ʵʥʜʦʢʨʠʥʦʣʦʛʘʤ ʉʌʆ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ 

ʫʯʘʩʪʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ MODY ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʸʥ ʧʦʣʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠ 

ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ʙʦʣʝʝ 350 ʯʝʣʦʚʝʢ), ʘ ʪʘʢʞʝ, ʧʦʚʪʦʨʥʳʡ ʦʩʤʦʪʨ ʚʩʝʭ ʣʠʮ ʩ 

ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ MODY ʧʦʩʣʝ ʄɻʀ ʠ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʘʚʪʦʨʦʤ ʙʳʣʠ ʦʩʤʦʪʨʝʥʳ ʣʠʮʘ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʠ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ. ɸʚʪʦʨ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣ ʦʩʤʦʪʨ ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ ʩ ɻʉɼ, ʦʧʨʝʜʝʣʷʣ ʧʦʢʘʟʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ ʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʛʠʥʝʢʦʣʦʛʘʤʠ ʦʧʨʝʜʝʣʷʣ ʪʘʢʪʠʢʫ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ.  

ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʄɻʀ, ʦʮʝʥʢʝ ʠ ʘʥʘʣʠʟʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʛʣʶʢʦʟʳ. ɸʚʪʦʨʦʤ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʩʦʘʚʪʦʨʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʦʮʝʥʢʝ ɺɻ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʤʘʪʝʨʠʘʣʘ, ʘʥʘʣʠʟ ʠ ʥʘʫʯʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ 

ʩʦʘʚʪʦʨʩʪʚʝ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚʩʝ ʧʝʯʘʪʥʳʝ ʨʘʙʦʪʳ ʚ ʞʫʨʥʘʣʘʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʇʝʨʝʯʥʝʤ ɺɸʂ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  
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ɻʃɸɺɸ 1 ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1 ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ: ʦʧʨʝʜʝʣʝʥʠʝ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʉɼ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʘʭ. ʇʦ 

ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʬʝʜʝʨʘʮʠʠ (IDF), ʚ ʤʠʨʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɼ ʚ 2019 ʛ. ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20ï79 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 9,3 % 

(463 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ). ʆʞʠʜʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ ʩ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʢ 2030 ʛ. 

ʩʦʩʪʘʚʠʪ 578 ʤʣʥ ʯʝʣʦʚʝʢ [173]. ʇʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 2016 ʛ. ʜʘʥʥʳʤ ʧʝʨʚʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʦʩʩ-ʩʝʢʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɼ2 ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ 20ï79 ʣʝʪ, ʫ 19,3 % 

ʚʳʷʚʣʝʥ ʧʨʝʜʠʘʙʝʪ, ʫ 5,4 % ï ʉɼ [8]. ʅʦʚʦʩʠʙʠʨʩʢʠʝ ʘʚʪʦʨʳ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ 

ʙʦʣʝʝ ʪʨʝʪʠ (31,7 %) ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʠʤʝʶʪ ʩʨʝʜʥʠʡ, 

ʚʳʩʦʢʠʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɼ2 ʚ ʙʣʠʞʘʡʰʠʝ 10 ʣʝʪ ʧʦ ʰʢʘʣʝ 

FINRISK [4]. 

ɺ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ çɸʣʛʦʨʠʪʤʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤè ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʀ. ʀ. ɼʝʜʦʚʘ, 

ʄ. ɺ. ʐʝʩʪʘʢʦʚʦʡ (9-ʡ ʚʳʧʫʩʢ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʉɼ: 

çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ï ʵʪʦ ʛʨʫʧʧʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ (ʦʙʤʝʥʥʳʭ) ʟʘʙʦʣʝʚʘʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʥʘʨʫʰʝʥʠʷ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ, ʜʝʡʩʪʚʠʷ ʠʥʩʫʣʠʥʘ ʠʣʠ ʦʙʦʠʭ ʵʪʠʭ ʬʘʢʪʦʨʦʚè. 

ʍʨʦʥʠʯʝʩʢʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʧʨʠ ʉɼ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ, 

ʜʠʩʬʫʥʢʮʠʝʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ, ʦʩʦʙʝʥʥʦ ʛʣʘʟ, ʧʦʯʝʢ, 

ʥʝʨʚʦʚ, ʩʝʨʜʮʘ ʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʅʘ ʨʠʩʫʥʢʘʭ 1.1 ʠ 1.2 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ [3]. 
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ʈʠʩʫʥʦʢ 1.1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʉɼ (ɺʆɿ, 1999, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ) 

 

ʀʟʚʝʩʪʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʜʠʘʙʝʪʦʣʦʛ, ʧʨʦʬʝʩʩʦʨ Vivian A. Fonseca 

ʬʦʨʤʫʣʠʨʫʝʪ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ï ʵʪʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʠʥʩʫʣʴʪʘ, 

ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʤʝʨʪʥʦʩʪʠ ʩʠʣʴʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ (Vivian A. Fonseca, 2009)è.  

ʉɼ1 ï ʜʝʩʪʨʫʢʮʠʷ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʦʙʳʯʥʦ ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʘʙʩʦʣʶʪʥʦʡ ʠʥʩʫʣʠʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʉɼ2 ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʝʥʘ, ʚʳʟʚʘʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (ʀʈ) ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʩʫʣʠʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʥʘʨʫʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʩ ʀʈ ʠʣʠ ʙʝʟ ʥʝʝ. 

MODY (ʦʪ ʘʥʛʣ. Maturity Onset Diabetes of the Young) ï ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

ʚʟʨʦʩʣʦʛʦ ʪʠʧʘ ʫ ʤʦʣʦʜʳʭ ï ʪʝʨʤʠʥ, ʚʧʝʨʚʳʝ ʚʚʝʜʝʥ R. Tattersall, ʦʙʲʝʜʠʥʷʝʪ 

ʛʝʪʝʨʦʛʝʥʥʫʶ ʛʨʫʧʧʫ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʠʩʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʅʋʆ [319]. ɺ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʧʦ ʚʝʨʩʠʠ ɺʆɿ, MODY ʦʪʥʦʩʷʪ ʢ 

ʪʠʧʘʤ ʉɼ, çʩʚʷʟʘʥʥʳʤ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɓ-ʢʣʝʪʦʢè, ʩ 
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ʜʝʣʝʥʠʝʤ ʥʘ ʧʦʜʪʠʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʥʢʨʝʪʥʳʤ ʧʦʚʨʝʞʜʸʥʥʳʤ ʛʝʥʦʤ 

(MODY1- MODY14) [90; 200; 210; 241]. 

 

 

 

 

ʈʠʩʫʥʦʢ 1.2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʉɼ (ɺʆɿ,1999, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʉɼ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʝʪʝʨʦʛʝʥʥʫʶ ʛʨʫʧʧʫ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 
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ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʙʦʣʴʥʦʛʦ. 

ʉɼ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʧʨʠ ʫʨʦʚʥʝ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʥʘʪʦʱʘʢ, ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʜʚʫʢʨʘʪʥʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʨʘʚʥʦʤʫ ʠʣʠ ʙʦʣʴʰʝ 6,1 ʤʤʦʣʴ/ʣ ʜʣʷ ʢʘʧʠʣʣʷʨʥʦʡ 

ʢʨʦʚʠ (7,0 ʤʤʦʣʴ/ʣ ʜʣʷ ɻʇʅ) ʠ/ʠʣʠ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʧʝʨʦʨʘʣʴʥʦʛʦ ʛʣʶʢʦʟʦ-

ʪʦʣʝʨʘʥʪʥʦʛʦ ʪʝʩʪʘ (ʇɻʊʊ) ʠʣʠ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʛʣʶʢʦʟʳ ʚ 

ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ ʙʦʣʝʝ ʠʣʠ ʨʘʚʥʦʤ 11,1 ʤʤʦʣʴ/ʣ (ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ï 

11,1 ʤʤʦʣʴ/ʣ) (ɺʆɿ 1999ï2013) (ʨʠʩʫʥʦʢ 1.3) [3].  

 

 

 

ʈʠʩʫʥʦʢ 1.3 ï ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʠ ʜʨʫʛʠʭ ʥʘʨʫʰʝʥʠʡ 

ʛʣʠʢʝʤʠʠ (ɺʆɿ, 1999ï2013) 
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ɺ 2011 ʛ. ɺʆɿ ʦʜʦʙʨʠʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ HbA1c ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʉɼ (ʨʠʩʫʥʦʢ 1.3). ɺ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʉɼ ʚʳʙʨʘʥ 

ʫʨʦʚʝʥʴ (HbA1c Ó 6,5 %) (48 ʤʤʦʣʴ/ʤʦʣʴ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ HbA1c, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ National Glycohemoglobin Standardization Program (NGSP) ʠʣʠ 

International Federation of Clinical Chemists (IFCC) ʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʛʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʬʝʨʝʥʩʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ Diabetes Control and 

Complications Trial (DCCT). ʉʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʥʦʨʤʘʣʴʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʫʨʦʚʝʥʴ HbA1c ʜʦ 6,0 % (42 ʤʤʦʣʴ/ʤʦʣʴ) [2; 148], ʧʦ ʜʘʥʥʳʤ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʸʥʳʭ ï ʤʝʥʝʝ 5,7 % (39 ʤʤʦʣʴ/ʤʦʣʴ) [284]. 

 

1.2 ʆʧʨʝʜʝʣʝʥʠʝ MODY  

 

MODY (maturity-onset diabetes of the young, çʜʠʘʙʝʪ ʚʟʨʦʩʣʦʛʦ ʪʠʧʘ  

ʫ ʤʦʣʦʜʳʭè) ï ʛʝʪʝʨʦʛʝʥʥʘʷ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʥʘʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʤʫʪʘʮʠʷʤʠ ʛʝʥʦʚ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʜʠʩʬʫʥʢʮʠʠ ɓ-

ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [28]. MODY ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʭ 

ʘʥʪʠʪʝʣ ʢ ʦʩʪʨʦʚʢʦʚʳʤ ʢʣʝʪʢʘʤ (islet cell antibodies, ICA), ʛʣʫʪʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʝ 

(glutamic acid decarboxylase antibodies, GAD), ʪʠʨʦʟʠʥʬʦʩʬʘʪʘʟʝ (cytoplasmic islet 

cell antibody 512, IA-2A), ʠʥʩʫʣʠʥʫ (insulin antibodies, IAA). ʇʨʠ ʜʘʥʥʦʤ ʪʠʧʝ ʉɼ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʜʘʞʝ ʚ ʦʜʥʦʡ ʩʝʤʴʝ: ʦʪ ʥʝʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʅɻʅ ʜʦ ʪʷʞʝʣʦʛʦ ʉɼ 

ʩ ʩʦʩʫʜʠʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ. 

ɺʧʝʨʚʳʝ ʪʝʨʤʠʥ çmaturity-onset diabetes of the youngè ʠ ʘʙʙʨʝʚʠʘʪʫʨʫ 

çMODYè ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ Tattersall ʠ Fajans [292] ʩ 1975 ʛ. ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʥʝʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʠʥʩʫʣʠʥʥʝʟʘʚʠʩʠʤʦʛʦ ʉɼ ʫ ʤʦʣʦʜʳʭ ʣʠʮ, ʘ 

ʨʘʥʝʝ (1974 ʛ.) Tattersall R. B. [293] ʦʧʠʩʘʣ 3 ʩʝʤʴʠ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʡ 

ʬʦʨʤʦʡ ʉɼ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʨʘʥʥʠʤ ʥʘʯʘʣʦʤ ʠ ʤʷʛʢʠʤ ʪʝʯʝʥʠʝʤ. ɺ ʈʦʩʩʠʠ 

ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ MODY ʧʫʙʣʠʢʫʶʪʩʷ ʩ 1997 ʛ., ʦʜʥʘʢʦ, ʧʝʨʚʦʝ 
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ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦ MODY ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ 2000 ʛ. 

ɼʝʜʦʚʳʤ ʀ. ʀ. ʠ ʩʦʘʚʪ. [7]. ʊʝʨʤʠʥ çMODYè ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʨʝʚʘʝʪ ʠ 

ʢʦʨʨʝʢʪʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʥʦʛʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʜʠʘʙʝʪʘ ʫ 

ʤʦʣʦʜʳʭ, ʧʦʜʪʚʝʨʞʜʝʥʥʦʝ ʄɻʀ. 

ɼʣʷ MODY ʭʘʨʘʢʪʝʨʥʳ ʛʝʪʝʨʦʟʠʛʦʪʥʳʝ ʠʥʘʢʪʠʚʠʨʫʶʱʠʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ-

ʢʘʥʜʠʜʘʪʘʭ. ʇʝʨʚʳʡ ʛʝʥ-ʢʘʥʜʠʜʘʪ (GCK), ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʨʘʟʚʠʪʠʝʤ MODY, 

ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʚ 1992 ʛ. Floguel P. et al. [96]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʥʦ 14 

ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ MODY (HNF4A, GCK, HNF1A, PDX1, HNF1B, NEUROD1, 

KLF11,CEL, PAX4, INS, BLK, ABCC8, KCNJ11, APPL1) ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 14 ʪʠʧʦʚ 

MODY (ʪʘʙʣʠʮʘ 1.1).  

 

ʊʘʙʣʠʮʘ 1.1 ï ʊʠʧʳ MODY  

ʊʠʧ MODY 
ɸʩʩʦʮʠʠʨʦʚʘʥ-

ʥʳʡ ʛʝʥ 
ʂʦʜʠʨʫʝʤʳʡ ʙʝʣʦʢ 

MODY1 HNF4A 
Hepatocyte nuclear factor 4-alpha / ʛʝʧʘʪʦʮʠʪʘʨʥʳʡ ʷʜʝʨʥʳʡ 

ʬʘʢʪʦʨ 4-ʘʣʴʬʘ 

MODY2 GCK Glucokinase / ʛʣʶʢʦʢʠʥʘʟʘ 

MODY3 HNF1A 
Hepatocyte nuclear factor 1 homeobox A / ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ 

ʛʝʧʘʪʦʮʠʪʦʚ 1 ʛʦʤʝʦʙʦʢʩ ɸ 

MODY4 PDX1 

Pancreatic and duodenal homeobox1 or Insulin promoter factor-1 / 

ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʡ ʜʫʦʜʝʥʘʣʴʥʳʡ ʛʦʤʝʦʙʦʢʩ 1 ʠʣʠ ʠʥʩʫʣʠʥʦʚʳʡ 

ʧʨʦʤʦʪʦʨʥʳʡ ʬʘʢʪʦʨ 

MODY5 HNF1B 
Hepatocyte nuclear factor 1-beta / ̫ ʜʝʨʥʳʡ ʬʘʢʪʦʨ ʛʝʧʘʪʦʮʠʪʦʚ 1 

ʛʦʤʝʦʙʦʢʩ ɺ 

MODY6 NEUROD1 
Neurogenic differentiation 1 or ɓ2 / ʌʘʢʪʦʨ ʥʝʡʨʦʛʝʥʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 1, ʪʘʢ ʞʝ ʥʘʟʳʚʘʝʤʳʡ ɓ2 

MODY7 KLF11 Kruppel-like factors 11 / Kruppel-ʧʦʜʦʙʥʳʡ ʬʘʢʪʦʨ 11 

MODY8 CEL Carboxyl Ester Lipase / ʢʘʨʙʦʢʩʠʣʵʩʪʝʨʛʠʜʨʦʣʘʟʘ / ʣʠʧʘʟʘ 

MODY9 PAX4 Paired box gene 4 / ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ PAX4 

MODY10 INS Insulin / ʠʥʩʫʣʠʥ 

MODY11 BLK 
Tyrosine-protein kinase BLK or B lymphocyte kinase / 

ʇʨʦʪʝʠʥʦʚʘʷ ʪʝʨʦʟʠʥ ʢʠʥʘʟʘ BLK ʠʣʠ ɺ ʣʠʤʬʦʠʜʥʘʷ ʢʠʥʘʟʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.1 

ʊʠʧ MODY 
ɸʩʩʦʮʠʠʨʦʚʘʥ-

ʥʳʡ ʛʝʥ 
ʂʦʜʠʨʫʝʤʳʡ ʙʝʣʦʢ 

MODY12 ABCC8 

SUR1 / ʚʪʦʨʘʷ ʩʫʙʲʝʜʠʥʠʮʘ ɸʊʌ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʘʣʠʝʚʳʭ 

ʢʘʥʘʣʦʚ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ï ʨʝʮʝʧʪʦʨʘ ʢ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʝ  1 

MODY13 KCNJ11 Kir6.2 (Potassium inward rectifier 6.2) 

MODY14 APPL1 

Adaptor protein, phosphotyrosine interacting with PH domain and 

leucine zipper 1 / ʘʜʘʧʪʝʨʥʳʡ ʧʨʦʪʝʠʥ, ʩʦʜʝʨʞʘʱʠʡ 

ʬʦʩʬʦʪʠʨʦʟʠʥ-ʩʚʷʟʳʚʘʶʱʠʡ ʜʦʤʝʥ, ʧʣʝʢʩʪʨʠʥ-ʛʦʤʦʣʦʛʠʯʥʳʡ 

(PH) ʜʦʤʝʥ ʠ ʙʝʣʢʦʚʳʡ ʤʦʪʠʚ ʣʝʡʮʠʥʦʚʦʡ ʟʘʩʪʝʞʢʠ 1-ʛʦ ʪʠʧʘ 

 

ʈʷʜ ʛʝʥʦʚ (HNF4A, HNF1A, HNF1B, PDX1, NEUROD1, KLF11, PAX4 ʠ BLK), 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ MODY, ʷʚʣʷʶʪʩʷ ʛʝʥʘʤʠ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʠʛʨʘʶʱʠʭ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʠ ʨʘʟʚʠʪʠʠ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ʀʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʝʥʦʚ ʧʝʨʚʳʝ ʪʨʠ ï ʛʝʥʳ ʛʝʧʘʪʦʮʠʪʘʨʥʳʭ ʷʜʝʨʥʳʭ ʬʘʢʪʦʨʦʚ 

ʪʨʘʥʩʢʨʠʧʮʠʠ, ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʝʯʝʥʦʯʥʳʭ ʛʝʥʦʚ. ɹʝʣʢʠ-ʬʘʢʪʦʨʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʩʦ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ɼʅʂ [208] ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʤʈʅʂ ʥʘ 

ʤʘʪʨʠʮʝ ɼʅʂ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝʥʠʝ (ʨʝʧʨʝʩʩʦʨʳ) ʠʣʠ ʧʦʚʳʰʝʥʠʝ 

(ʘʢʪʠʚʘʪʦʨʳ) ʢʦʥʩʪʘʥʪʳ ʩʚʷʟʳʚʘʥʠʷ ʈʅʂ ï ʧʦʣʠʤʝʨʘʟʳ ʩ ʨʝʛʫʣʷʪʦʨʥʳʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʛʝʥʘ [142]. ɹʝʣʢʠ HNF1A, HNF4A ʠ HNF1B 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʴʝ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʩʦʚʤʝʩʪʥʦ ʫʧʨʘʚʣʷʶʱʠʭ ʵʢʩʧʨʝʩʩʠʝʡ 

ʛʝʥʦʚ ʚ ʧʝʨʠʦʜ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. 

 

1.3 ʕʧʠʜʝʤʠʦʣʦʛʠʷ MODY   

 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ MODY ʧʦʢʘʟʘʥʘ ʚ ʝʜʠʥʠʯʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 84 ʩʣʫʯʘʷ ʥʘ ʤʠʣʣʠʦʥ [265]. ɺ 

ʢʨʫʧʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʉʐɸ (2013 ʛ.) [265] ʦʮʝʥʠʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʪʠʧʦʚ MODY (1ï3) ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ, 
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ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 20 ʣʝʪ (n = 5963). ʂʨʠʪʝʨʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʄɻʀ ʛʝʥʦʚ GCK, HNF1A ʠ HNF4A ʙʳʣʠ: ʥʝʛʘʪʠʚʥʳʝ ɸʊ (GAD, IA-2ɸ), 

ʙʘʟʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʉ-ʧʝʧʪʠʜʘ ʚ ʩʳʚʦʨʦʪʢʝ ʙʦʣʝʝ 0,8 ʥʛ/ʤʣ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʉɼ ʙʦʣʝʝ 3 ʣʝʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʘ GCK ï ʫʨʦʚʝʥʴ HbA1c 

ʥʠʞʝ 7,5 %. ʄɻʀ ʧʨʦʚʝʜʝʥʦ 586 ʧʨʦʙʘʥʜʘʤ, MODY ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 8 %, 

ʯʘʩʪʦʪʘ MODY ʩʦʩʪʘʚʠʣʘ 1,2 %, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ï 2,1/100 000 [265].  

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʧʦ ʜʘʥʥʳʤ ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ MODY ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 68 ʜʦ 108 ʩʣʫʯʘʝʚ ʥʘ ʤʠʣʣʠʦʥ [209]. ʊʨʠ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʯʘʩʪʦʪʳ MODY ʫ ʜʝʪʝʡ ʩ ʉɼ ʚ ʉʐɸ, 

ʅʦʨʚʝʛʠʠ ʠ ʇʦʣʴʰʝ ʚʳʷʚʠʣʠ 1,1ï4,2 % ʩʣʫʯʘʝʚ MODY ʚ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

[263; 264; 267]. ɺ ʅʦʨʚʝʛʠʠ ʦʙʩʣʝʜʦʚʘʣʠ ʜʝʪʝʡ ʩ ʉɼ1, ʥʝʛʘʪʠʚʥʳʭ ʧʦ ʘʥʪʠʪʝʣʘʤ 

GAD, IA-2A [291]. ʏʘʩʪʦʪʘ ʚʦʟʤʦʞʥʦ ʧʘʪʦʛʝʥʥʳʭ ʠ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ-

ʢʘʥʜʠʜʘʪʘʭ MODY ʚ ʅʦʨʚʝʛʠʠ ʩʦʩʪʘʚʠʣʘ 6,5 % [279]. ɺ ʀʪʘʣʠʠ ʯʘʩʪʦʪʘ MODY 

ʩʨʝʜʠ ʣʠʮ ʩ ʉɼ ʠ ʅɻʅ ʜʦ 18 ʣʝʪ ʙʳʣʘ 4,7 % [287].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ E. Schober et al. 339 ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 20 ʣʝʪ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʝʛʠʩʪʨ ʉɼ ɻʝʨʤʘʥʠʠ ʠ ɸʚʩʪʨʠʠ DPV-Wiss (Diabetes-Patienten-

Verlaufsdaten) (n = 40757), ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ MODY ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʦʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʚ 2 ʠ ʙʦʣʝʝ 

ʧʦʢʦʣʝʥʠʷʭ, ʜʠʘʛʥʦʩʪʠʢʘ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʜʦ 18 ʣʝʪ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʠʟʢʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʩʫʣʠʥʝ, ʦʪʩʫʪʩʪʚʠʝ ʀʈ ʠ ʚʳʨʘʞʝʥʥʦʛʦ ʦʞʠʨʝʥʠʷ). 272 ʧʘʮʠʝʥʪʘʤ 

ʚʳʧʦʣʥʝʥʦ ʄɻʀ ʛʝʥʦʚ GCK, HNF1A ʠ HNF4A, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ GCK-MODY 

ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 62 % ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ (n = 169), HNF1A-MODY ï ʫ 31 % 

(n = 84), HNF4A-MODY ï ʫ 4 % (n = 10). ʏʘʩʪʦʪʘ MODY ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʦʩʪʘʚʠʣʘ 0,65 % ʦʪ ʚʩʝʭ ʬʦʨʤ ʉɼ, ʦʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʩʪʨʦʛʠʝ ʢʨʠʪʝʨʠʠ 

ʚʢʣʶʯʝʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʩʣʫʯʘʠ MODY ʥʝ ʙʳʣʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ [251]. 

ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ MODY ʧʨʦʚʝʜʝʥʦ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩ 1996 ʧʦ 2015 ʛʛ., 4688 ʧʨʦʙʘʥʜʘʤ ʩ ʥʝʪʠʧʠʯʥʳʤ ʪʝʯʝʥʠʝʤ ʉɼ 

ʚʳʧʦʣʥʝʥʦ ʄɻʀ, ʫ 1180 ʧʦʜʪʚʝʨʞʜʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʪʠʧʳ MODY (1ï3 ʠ 5) 

[282]. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ MODY ʚʘʨʴʠʨʫʝʪ ʜʘʞʝ 
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ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʵʪʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʦʜʥʦʡ ʩʪʨʘʥʳ. ʏʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʫ 

ʙʝʣʳʭ ʝʚʨʦʧʝʡʮʝʚ ʙʳʣʘ ʟʥʘʯʠʤʦ ʚʳʰʝ (29,1 %), ʯʝʤ ʫ ʘʟʠʘʪʦʚ (12,6 %), 

(p < 0,001). ʅʦ ʜʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʫ ʜʝʪʝʡ ʜʦ 12 ʣʝʪ. ʏʘʩʪʦʪʘ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ MODY ʩʨʝʜʠ 60 ʜʝʪʝʡ ʩ çʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʥʝ 1-ʛʦ ʪʠʧʘè 

ʧʦ ʜʘʥʥʳʤ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 55 % [322]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʪʠʥʥʘʷ ʯʘʩʪʦʪʘ MODY ʥʘʤʥʦʛʦ ʚʳʰʝ, 

ʯʝʤ ʵʪʦʪ ʪʠʧ ʉɼ ʚʳʷʚʣʷʝʪʩʷ. 

ʏʘʩʪʦʪʘ ʪʠʧʦʚ MODY ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʠ ʚʦʟʨʘʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʘʤʳʤʠ ʯʘʩʪʳʤʠ ʪʠʧʘʤʠ 

ʷʚʣʷʶʪʩʷ GCK-MODY, HNF1A-MODY, HNF4A-MODY, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 

90 % ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ [301]. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʪʘʢʠʭ ʢʘʢ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ɼʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʤʦʥʦʛʝʥʥʦʛʦ ʜʠʘʙʝʪʘ 

ʷʚʣʷʝʪʩʷ HNF1A-MODY, ʦʜʥʘʢʦ, ʚ ʀʩʧʘʥʠʠ, ʀʪʘʣʠʠ, ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ, ʏʝʭʠʠ 

ʧʨʝʦʙʣʘʜʘʝʪ GCK-MODY [180]. ʇʦ ʜʘʥʥʳʤ ʂʫʨʘʝʚʦʡ ʊ. ʃ. (2015), ɿʫʙʢʦʚʦʡ ʅ. ɸ. 

(2017) ʚ ʈʦʩʩʠʠ ʧʨʝʚʘʣʠʨʫʝʪ GCK-MODY [21; 28]. ʇʨʠ ʠʟʫʯʝʥʠʠ MODY ʩʨʝʜʠ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʝʦʙʣʘʜʘʣ HNF1A-MODY, ʢʦʪʦʨʳʡ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚ 62 %, GCK-MODY ï ʚ 32 % ʦʪ ʚʩʝʭ ʩʣʫʯʘʝʚ MODY [209]. 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ çʨʝʜʢʠʭ ʪʠʧʦʚ MODYè (MODY4-14) ʥʝ ʠʟʚʝʩʪʥʘ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʄɻʀ ʪʦʣʴʢʦ MODY1-3. ʉʨʝʜʠ MODY4-

14 ʦʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʣʫʯʘʠ. ɺʝʜʫʱʠʤ ʪʠʧʦʤ ʩʨʝʜʠ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ MODY ʷʚʣʷʝʪʩʷ HNF1B-MODY ï ʯʘʩʪʦʪʘ ʦʢʦʣʦ 0,8ï10 % ʩʨʝʜʠ ʜʨʫʛʠʭ 

ʬʦʨʤ MODY, ʯʘʩʪʦʪʘ ʦʩʪʘʣʴʥʳʭ ʪʠʧʦʚ ï ʤʝʥʝʝ 1 % [171; 186]. ɺ ʈʦʩʩʠʠ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʨʝʜʢʠʭ ʪʠʧʦʚ MODY: NEUROD1-MODY (MODY6) 

[24], PAX4-MODY (MODY9) [23], ABCC8-MODY (MODY12) [20; 36]  

ʄʥʦʛʦ ʩʣʫʯʘʝʚ ʦʩʪʘʶʪʩʷ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ, ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. ʂʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʘʮʠʝʥʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʛʝʥʦʚ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ MODY, ʦʪʣʠʯʘʶʪʩʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʧʨʝʜʝʣʷʶʪ ʪʦʣʴʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʬʦʨʤʳ MODY (MODY1-3), ʚ ʜʨʫʛʠʭ ï 

ʦʮʝʥʠʚʘʶʪ ʩʦʚʤʝʩʪʥʦ ʥʝ ʪʦʣʴʢʦ ʚʩʝ ʬʦʨʤʳ MODY, ʥʦ ʠ ʩʣʫʯʘʠ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 
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ʉɼ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ ʛʝʥʦʚ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ MODY, ʦʯʝʥʴ ʚʘʞʥʘ. ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʧʨʠʯʠʥʳ, ʘ ʪʘʢʞʝ 

ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʷʶʪ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʦ ʯʘʩʪʦʪʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ MODY ʚ ʨʘʟʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ. 

 

1.4 ɻʝʥʝʪʠʯʝʩʢʠʝ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ MODY   

 

ʉʦʛʣʘʩʥʦ ʢʦʥʩʝʥʩʫʩʫ ISPAD (2018 ʛ.) [183], ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ MODY 

ʷʚʣʷʶʪʩʷ:  

ʘ) ʦʪʷʛʦʱʝʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʥʘʨʫʰʝʥʠʷʤ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, 

ʢʦʪʦʨʘʷ ʥʘʩʣʝʜʫʝʪʩʷ ʧʦ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʤʫ ʪʠʧʫ;  

ʙ) ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʠʪʨ ʘʥʪʠʪʝʣ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʉɼ1 ʪʠʧʘ: ʢ GAD, ICA, 

IA-2A, IAA ;  

ʚ) ʦʪʩʫʪʩʪʚʠʝ ʘʙʩʦʣʶʪʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʩʫʣʠʥʝ ʠʣʠ ʥʠʟʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʠʥʩʫʣʠʥʝ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʧʦʩʣʝ ʚʝʨʠʬʠʢʘʮʠʠ ʉɼ;  

ʛ) ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʉɼ2 ʪʠʧʘ (ʦʞʠʨʝʥʠʝ ʠ ʀʈ).  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʥʩʝʥʩʫʩʝ ʚʳʜʝʣʝʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʤʘʨʢʝʨʳ ʨʘʟʥʳʭ 

ʪʠʧʦʚ MODY. ʉʪʘʙʠʣʴʥʘʷ ʥʝʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʅɻʅ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ GCK (GCK-MODY), ʩʦʧʫʪʩʪʚʫʶʱʠʡ 

ʜʠʘʙʝʪʫ ʧʦʨʦʢ ʨʘʟʚʠʪʠʷ ʧʦʯʝʢ ʤʦʞʝʪ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ 

HNF1B (HNF1B-MODY), ʤʘʢʨʦʩʦʤʠʷ ʠ/ʠʣʠ ʥʝʦʥʘʪʘʣʴʥʘʷ ʛʠʧʦʛʣʠʢʝʤʠʷ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ NHF4A (MODY1), ʜʣʷ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ HNF1A 

(HNF1A-MODY) ʪʠʧʠʯʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʛʣʶʢʦʟʫʨʠʷ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʤʦʛʫʪ ʥʝ ʫʢʣʘʜʳʚʘʪʴʩʷ ʚ ʪʠʧʠʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʤʦʥʦʛʝʥʥʦʛʦ ʜʠʘʙʝʪʘ, ʪʦʣʴʢʦ ʫ 50 % ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

MODY ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ [209]. 

ʊʦʣʴʢʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʘʨʠʘʥʪʘ MODY ʷʚʣʷʝʪʩʷ 

ʘʙʩʦʣʶʪʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ. 

ʆʪʷʛʦʱʝʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ ʧʦ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʤʫ ʪʠʧʫ 
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ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʄɻʀ, ʜʦ 90 % 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʧʨʦʙʘʥʜʦʚ ʩ MODY ʠʤʝʶʪ ʅʋʆ [300]. 

ʆʜʥʘʢʦ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ SEARCH ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʤʝʡʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʉɼ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ. ʊʦʣʴʢʦ ʚ 

50 % ʩʣʫʯʘʝʚ ʫʯʘʩʪʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙʱʘʣʠ ʦ ʉɼ ʚ ʩʝʤʴʝ, ʦʜʥʘʢʦ, ʚ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʦʜʩʪʚʝʥʥʠʢʠ ʥʝ ʦʙʩʣʝʜʦʚʘʣʠʩʴ, ʧʦʵʪʦʤʫ ʚʝʨʦʷʪʥʳ ʩʣʫʯʘʠ 

ʥʝʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʛʦ ʉɼ [267]. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʤʫʪʘʮʠʡ de novo ʚ ʛʝʥʘʭ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ MODY, ʚ ʘʥʘʤʥʝʟʝ ʥʝ ʙʫʜʝʪ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ 

ʜʦʤʠʥʘʥʪʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʉɼ ʚ ʩʝʤʴʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʜʚʫʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʘʭ ʉʣʦʚʘʢʠʠ ʠ ʏʝʭʠʠ, ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʦʚ GCK, 

HNF1A, HNF4A ʫ 150 ʧʨʦʙʘʥʜʦʚ ʙʝʟ ʘʫʪʦʘʥʪʠʪʝʣ, ʦʞʠʨʝʥʠʷ ʠ ʙʝʟ ʦʪʷʛʦʱʝʥʥʦʛʦ 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʜʣʷ HNF1A-MODY 

ʷʚʣʷʣʠʩʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʉɼ ʜʦ 25 ʣʝʪ ʠ ʦʧʨʝʜʝʣʷʝʤʳʡ ʫʨʦʚʝʥʴ ʉ-ʧʝʧʪʠʜʘ 

ʯʝʨʝʟ 3 ʛʦʜʘ ʧʦʩʣʝ ʜʠʘʛʥʦʩʪʠʢʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ɺ ʠʟʫʯʘʝʤʦʡ ʢʦʛʦʨʪʝ ʧʘʮʠʝʥʪʦʚ 

ʜʠʘʛʥʦʟ MODY ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʚ 39 % ʩʣʫʯʘʝʚ (58 ʧʨʦʙʘʥʜʦʚ), HNF1A-MODY 

ï ʚ 8,6 % (13 ʧʨʦʙʘʥʜʦʚ), ʠʟ ʥʠʭ ʚ 1 ʩʣʫʯʘʝ ï ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʥʦʩʠʪʝʣʴʩʪʚʦ 

ʤʫʪʘʮʠʠ ʨʦʜʠʪʝʣʝʡ, 4 ʩʣʫʯʘʷ ï ʤʫʪʘʮʠʠ de novo, ʚ 8 ï ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʨʦʜʠʪʝʣʝʡ ʙʳʣ ʥʝ ʜʦʩʪʫʧʝʥ [107]. 

ɺʦʟʨʘʩʪ ʥʘʯʘʣʘ ʜʠʘʙʝʪʘ MODY ʟʘʚʠʩʠʪ ʦʪ ʨʦʜʠʪʝʣʝʡ, ʦʪ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥ 

ʤʫʪʘʥʪʥʳʡ ʘʣʣʝʣʴ. ɼʝʙʶʪ ʚ ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʤʫʪʘʥʪʥʳʡ 

ʘʣʣʝʣʴ ʧʦʣʫʯʝʥ ʦʪ ʤʘʪʝʨʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫ ʥʝʸ ʨʘʟʚʠʚʘʣʩʷ ɻʉɼ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʤʘʪʝʨʠ ʥʘ ʧʣʦʜ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ 

MODY ʚ ʧʦʪʦʤʩʪʚʝ. MODY ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. ʋ ʞʝʥʱʠʥ ʩ 

MODY ʟʘʙʦʣʝʚʘʥʠʝ ʯʘʩʪʦ ʚʧʝʨʚʳʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʘʞʜʦʛʦ ʪʠʧʘ MODY. 

 

HNF4A-MODY  (MODY 1) 

ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF4A ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 5 % ʩʣʫʯʘʝʚ ʦʪ ʚʩʝʭ ʪʠʧʦʚ 
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MODY [78; 266]. ʇʝʨʚʦʡ ʙʳʣʘ ʦʧʠʩʘʥʘ ʤʫʪʘʮʠʷ Q268X ʛʝʥʘ HNF4ɸ ʚ ʩʝʤʴʝ, ʫ 

ʧʨʦʙʘʥʜʘ ʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʢʦʪʦʨʦʡ ʧʝʨʚʠʯʥʳʡ ʜʝʬʝʢʪ ʧʨʦʷʚʣʷʣʩʷ ʚ ʚʠʜʝ 

ʫʤʝʥʴʰʝʥʥʦʡ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ɓ-ʢʣʝʪʢʘʤʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʠʥʩʫʣʠʥʫ ʠ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʠ Ŭ- ʠ ŭ-ʢʣʝʪʦʢ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʣʠ ʦʧʠʩʘʥʳ ʠ 

ʜʨʫʛʠʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ MODY. 

ɻʝʥ HNF4A ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ 20-ʡ ʭʨʦʤʦʩʦʤʳ (20q13.12) ʠ 

ʚʢʣʶʯʘʝʪ 10 ʵʢʟʦʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʛʦʤʝʦʜʦʤʝʥ-ʩʦʜʝʨʞʘʱʠʡ ʙʝʣʦʢ. HNF4A ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ɓ-ʢʣʝʪʦʢ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ, 

ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʠʥʪʝʟ ʞʝʣʯʥʳʭ 

ʢʠʩʣʦʪ ʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ [324]. ʉʥʠʞʝʥʠʝ ʬʫʥʢʮʠʠ HNF4A ʧʨʠʚʦʜʠʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʜʦʟʦʟʘʚʠʩʠʤʳʭ 

ʩʚʷʟʷʭ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʣʶʢʦʟʳ ʚ ʧʣʘʟʤʝ ʠ ʫʨʦʚʥʝʤ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ. 

ʊʘʢ ʞʝ ʦʧʠʩʘʥʦ ʩʥʠʞʝʥʠʝ ʠʥʢʨʝʪʠʥʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠ ʥʘʣʠʯʠʝ ʘʥʦʤʘʣʠʡ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʣʶʢʘʛʦʥʘ [176]. 

ʂʣʠʥʠʯʝʩʢʠʡ ʬʝʥʦʪʠʧ HNF4A-MODY ʚʘʨʠʘʙʝʣʝʥ [6]. ʉɼ ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ 

ʚ ʚʦʟʨʘʩʪʝ ʜʦ 25ï30 ʣʝʪ. ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʜʨʦʩʪʢʦʚʳʡ ʧʝʨʠʦʜ 

(9ï13 ʣʝʪ). ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʉɼ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ. 

ʆʜʥʘʢʦ ʫ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʬʦʥʝ ʠʥʪʝʨʢʫʨʨʝʥʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʚʠʚʘʶʪʩʷ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠ ʜʘʞʝ ʦʩʪʨʘʷ 

ʜʝʢʦʤʧʝʥʩʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʇʨʦʩʧʝʢʪʠʚʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʦʜʥʠʭ ʙʦʣʴʥʳʭ HNF4A-MODY 

ʅʋʆ ʥʦʩʷʪ ʥʝʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʫ ʜʨʫʛʠʭ 

ʧʘʮʠʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʨʘʟʚʠʪʠʷ ʉɼ ʩ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʠʥʩʫʣʠʥʝ [6]. HNF4A, ʢʘʢ ʠ HNF1A, ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʚ ʧʝʯʝʥʠ, 

ʢʠʰʝʯʥʠʢʝ ʠ ʦʩʪʨʦʚʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ HNF4A-MODY 

ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʜʦʙʝʥ HNF1A-MODY, ʥʦ ʙʝʟ ʥʘʨʫʰʝʥʠʷ 

ʧʦʯʝʯʥʦʛʦ ʧʦʨʦʛʘ ʜʣʷ ʛʣʶʢʦʟʳ, ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʧʣʘʟʤʳ ʢʨʦʚʠ ʥʘʪʦʱʘʢ ʧʦʚʳʰʝʥ 

ʫʤʝʨʝʥʥʦ, ʘ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʫʛʣʝʚʦʜʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ. 

ʇʘʮʠʝʥʪʳ ʩ HNF4A-MODY, ʢʘʢ ʠ ʩ HNF1A-MODY, ʤʦʛʫʪ ʠʤʝʪʴ ʚʩʝ ʩʦʩʫʜʠʩʪʳʝ 
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ʦʩʣʦʞʥʝʥʠʷ ʉɼ, ʦʩʦʙʝʥʥʦ, ʨʝʪʠʥʦ- ʠ ʥʝʬʨʦʧʘʪʠʠ [28]. ʂʘʢ ʧʨʠ ʉɼ1 ʠ ʉɼ2, 

ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʝ ʦʩʣʦʞʥʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF4A-MODY ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʪʝʧʝʥʴʶ ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF4A ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʘ ʢʨʦʚʠ [133]. 

ʂʨʦʤʝ MODY ʨʷʜ ʤʫʪʘʮʠʡ ʚ ʦʙʣʘʩʪʠ P2 ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ HNF4A 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʉɼ2, ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʠ ʤʘʢʨʦʩʦʤʠʝʡ ʩ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʯʝʩʢʠʤʠ ʛʠʧʦʛʣʠʢʝʤʠʷʤʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ [203]. ʕʪʦ ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʪʘʢ ʢʘʢ 

ʥʘʨʫʰʝʥʠʷ ʧʨʠ HNF4A-MODY ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ɓ-ʢʣʝʪʦʢ 

ʘʜʝʢʚʘʪʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʚ ʦʪʚʝʪ ʥʘ ʛʠʧʝʨʛʣʠʢʝʤʠʶ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʤʘʢʨʦʩʦʤʠʷ ʠ ʛʠʧʦʛʣʠʢʝʤʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ ʩʝʢʨʝʮʠʠ 

ʠʥʩʫʣʠʥʘ ʚ ʧʝʨʠʦʜ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚ ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ. 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʷʚʣʝʥʠʷ 

ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʘ ʠʩʯʝʟʘʶʪ ʠ ʫ ʵʪʠʭ ʜʝʪʝʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʉɼ [302]. 

ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF4A ʧʦʤʠʤʦ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ HNF4A-MODY ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʯʠʥʦʡ ʨʝʥʦ-ʪʫʙʫʣʷʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʌʘʥʢʦʥʠ ʩ HNF4A-MODY, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʠʧʦʛʣʠʢʝʤʠʷʤʠ ʠ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʦʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ, 

ʧʦʯʝʯʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʠ ʉɼ ʚ ʧʫʙʝʨʪʘʪʝ. ʊʘʢʞʝ ʜʣʷ ʜʘʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʪʠʧʠʯʥʘ ʛʣʶʢʦʟʫʨʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ, ʘʤʠʥʦʘʮʠʜʫʨʠʝʡ, 

ʬʦʩʬʘʪʫʨʠʝʡ, ʢʘʣʴʮʠʫʨʠʝʡ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʫʨʘʪʦʚ [304].  

ʂʨʦʤʝ ʅʋʆ HNF4ɸ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʷʟʚʝʥʥʳʤ ʢʦʣʠʪʦʤ [144], ʨʘʢʦʤ 

ʢʠʰʝʯʥʠʢʘ [161] ʠ ʨʘʢʦʤ ʧʝʯʝʥʠ [112]. ʇʦʢʘʟʘʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ Wnt/b-catenin ʩ 

HNF4ɸ ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʢʠʰʝʯʥʠʢʘ [159] ʠ ʛʝʧʘʪʦʮʠʪʘʭ [105], ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʝʡʩʪʚʠʝ HNF4ɸ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʘ ʩʫʧʨʝʩʩʦʨʘ ʦʧʫʭʦʣʝʡ ʚ ʦʙʦʠʭ ʪʠʧʘʭ 

ʨʘʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʥ HNF4ɸ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʥʝʩʢʦʣʴʢʠʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ 

ʢʣʝʪʦʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʫʪʘʮʠʠ ʛʝʥʘ HNF4A ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʘʢʨʦʩʦʤʠʝʡ, ʥʝʦʥʘʪʘʣʴʥʳʤ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʦʤ ʠ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤ ʜʠʘʙʝʪʦʤ. ʆʙʥʘʨʫʞʝʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʝʥʷʝʪ ʧʦʜʭʦʜ ʢ 
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ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʘ [158]. 

 

GCK-MODY  (MODY 2) 

GCK-MODY ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚʘʨʠʘʥʪʦʚ MODY (40ï

60 %) ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [250]. ɻʝʥ GCK ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ 

ʭʨʦʤʦʩʦʤʳ 7 (7p13) ʠ ʩʦʩʪʦʠʪ ʠʟ 12 ʵʢʟʦʥʦʚ. ɻʝʢʩʦʢʠʥʘʟʳ ʬʦʩʬʦʨʠʣʠʨʫʶʪ 

ʛʣʶʢʦʟʫ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘ (ʨʠʩʫʥʦʢ 1.4).  

 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʄʝʭʘʥʠʟʤ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ɓ-ʢʣʝʪʢʦʡ 

 

ɺʩʣʝʜʩʪʚʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ GCK ʥʘʨʫʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʣʶʢʦʢʠʥʘʟʳ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʪʴ ʛʣʶʢʦʟʫ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʚʳʙʨʦʩʘ ʠʥʩʫʣʠʥʘ, ʥʦ 

ʩʝʢʨʝʪʦʨʥʳʡ ʦʪʚʝʪ ʠʥʩʫʣʠʥʘ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʛʣʶʢʦʟʦʡ ʚʩʝʛʜʘ ʩʦʭʨʘʥʝʥ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠ ʤʫʪʘʮʠʷʭ ʚ ʛʝʥʝ GCK ʥʘʨʫʰʝʥ ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʛʣʠʢʦʛʝʥʘ ʚ ʧʝʯʝʥʠ 

ʠ ʫʚʝʣʠʯʝʥʘ ʩʢʦʨʦʩʪʴ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ GCK ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʡ 

ʬʦʨʤʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ GCK-MODY, ʪʦʛʜʘ ʢʘʢ ʚ ʛʦʤʦʟʠʛʦʪʥʦʡ 

ʬʦʨʤʝ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʪʘʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʢʘʢ ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʘʭʘʨʥʳʡ 
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ʜʠʘʙʝʪ ʠ ʩʝʤʝʡʥʘʷ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʯʝʩʢʘʷ ʛʠʧʦʛʣʠʢʝʤʠʷ [313]. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʉɼ2 ʠ ɻʉɼ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 800 ʨʘʟʣʠʯʥʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ GCK 

ʩʨʝʜʠ 1441 ʩʝʤʝʡ [313]. ɹʦʣʴʰʠʥʩʪʚʦ ʤʫʪʘʮʠʡ ʦʧʠʩʘʥʳ ʚ ʵʢʟʦʥʘʭ 7 ʠ 8. ʏʘʱʝ 

ʚʩʝʛʦ ʚʳʷʚʣʷʶʪʩʷ ʤʠʩʩʝʥʩ-ʤʫʪʘʮʠʠ, ʚ 3,5 % ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʤʝʩʪʦ ʯʘʩʪʠʯʥʳʝ ʠʣʠ 

ʧʦʣʥʳʝ ʜʝʣʝʮʠʠ ʛʝʥʘ [243]. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʫ ʣʠʮ ʩ GCK-MODY ʩʭʦʞʠ ʠ 

ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʪʠʧʘ ʤʫʪʘʮʠʠ. 

ʀʟ-ʟʘ ʙʦʣʴʰʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʚʳʨʘʞʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ çʬʝʥʦʪʠʧ-

ʛʝʥʦʪʠʧè ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ GCK-MODY ʠʟʫʯʝʥʘ ʠ ʦʧʠʩʘʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ GCK-MODY ʠʟʤʝʥʝʥʘ ʬʫʥʢʮʠʷ ɓ-ʢʣʝʪʦʢ ʠ 

ʛʝʧʘʪʦʮʠʪʦʚ, ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʜʝʬʝʢʪʘʤʠ ʛʣʶʢʦʢʠʥʘʟʳ, ʦʙʳʯʥʦ 

ʫʤʝʨʝʥʥʘʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʅʋʆ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩ ʨʦʞʜʝʥʠʷ 

[314] ʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʫʞʝ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʞʠʟʥʠ, ʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʢ 

ʟʘʚʝʨʰʝʥʠʶ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ [170]. ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʧʨʠ 

MODY ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʘʨʴʠʨʫʝʪ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʣʠʮ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʝʪʩʢʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʩʦʩʪʘʚʠʣ (9,4 Ñ 5,4) ʛʦʜʘ ʚ ʀʩʧʘʥʠʠ [227]; (11,2 Ñ 0,7) ʛʦʜʘ ʚ ʇʦʣʴʰʝ [56]; ʚʦ 

ʌʨʘʥʮʠʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʠʩʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʜʝʪʝʡ ï 

(24 Ñ 14) ʣʝʪ [64], ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 43 ʣʝʪ [169].  

ɺʳʨʘʞʝʥʥʦʩʪʴ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, 

ʫʨʦʚʝʥʴ HbA1c ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʚʘʨʴʠʨʫʝʪ ʦʪ 5,9 % ʜʦ 7,3 % ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʜʦ 40 ʣʝʪ ʠ 5,9ï7,6 % ï ʧʦʩʣʝ 40 ʣʝʪ [255]. ɹʦʣʝʝ ʘʛʨʝʩʩʠʚʥʦʝ 

ʪʝʯʝʥʠʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʉɼ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʨʦʤʝ ʤʫʪʘʮʠʠ ʚ GCK 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʀʈ ʠ ʦʞʠʨʝʥʠʝ [225]. ɺ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʘʥʘʤʥʝʟ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ (ʚ ʩʨʝʜʥʝʤ 48,6 ʣʝʪ) 

ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ GCK, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʦʩʫʜʠʩʪʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʜʠʘʙʝʪʘ ʫ ʥʠʭ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ [225; 266]. ʈʠʩʢ 

ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʉʉɿ) ʫ ʣʠʮ ʩ GCK-MODY ʠʜʝʥʪʠʯʝʥ 

ʧʦʧʫʣʷʮʠʦʥʥʦʤʫ [91]. 

ɼʝʙʶʪ ʵʪʦʡ ʬʦʨʤʳ ʉɼ ʫ ʞʝʥʱʠʥ ʥʘʩʪʫʧʘʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ, ʯʝʤ ʫ 
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ʤʫʞʯʠʥ, ʠ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ GCK-MODY ʦʪʩʫʪʩʪʚʫʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʉɼ, ʘ ʅʋʆ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʧʨʠ ʨʫʪʠʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ [271]. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʦʣʴʢʦ ʫ 

ʧʦʞʠʣʳʭ ʣʠʮ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʜʠʘʙʝʪʘ. 

ʉʠʤʧʪʦʤʳ ʉɼ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 40 % ʣʠʮ, ʠʤʝʶʱʠʭ ʜʝʬʝʢʪʳ 

ʛʣʶʢʦʢʠʥʘʟʳ. ʀʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝ ʪʘʢʞʝ ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʉɼ. ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʞʠʨʝʥʠʷ ʚ ʧʦʧʫʣʷʮʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʩʦʯʝʪʘʥʠʶ GCK-MODY ʩ ʦʞʠʨʝʥʠʝʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Clement K. 

et al. [64] ʩʨʝʜʥʠʡ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʩʦʩʪʘʚʠʣ 

22,4 ʢʛ/ʤ
2
, ʥʦ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ (ʚ ʚʦʟʨʘʩʪʝ 44 ʣʝʪ) ʙʳʣʦ ʦʞʠʨʝʥʠʝ, ʀʄʊ 

ʜʦʩʪʠʛʘʣ 34,6 ʢʛ/ʤ
2
 [64]. ɺ ʀʪʘʣʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ O. Massa ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʩʣʫʯʘʠ GCK-MODY ʩ ʦʞʠʨʝʥʠʝʤ ʩʨʝʜʠ ʜʝʪʝʡ (ʀʄʊ > 97 ʧʝʨʮʝʥʪʠʣʷ) [164]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʞʠʨʝʥʠʝ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʧʨʠ GCK-MODY ʚ ʝʜʠʥʠʯʥʳʭ 

ʩʣʫʯʘʷʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ GCK-MODY ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʉɼ2. ʈʘʟʚʠʪʠʝ ʢʝʪʦʘʮʠʜʦʟʘ ʥʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY [6]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʩʩʘ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʫ ʜʠʩʢʦʨʜʘʥʪʥʳʭ ʧʦ ʤʫʪʘʮʠʠ 

ʛʣʶʢʦʢʠʥʘʟʳ ʩʠʙʩʦʚ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʧʨʠʯʝʤ ʜʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʠʤʝʶʱʠʭ ʜʘʥʥʫʶ ʤʫʪʘʮʠʶ, ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ ʤʘʢʨʦʩʦʤʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʨʝʟʝʨʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ɓ-ʢʣʝʪʦʢ, ʫ ʪʘʢʠʭ 

ʧʣʦʜʦʚ ʚ ʦʪʚʝʪ ʥʘ ʛʠʧʝʨʛʣʠʢʝʤʠʶ ʫ ʞʝʥʱʠʥʳ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʝʥʦʪʠʧ GCK-MODY ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʷʚʣʝʥʠʷ: 

ʘ) ʫʤʝʨʝʥʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʥʝʧʦʩʪʦʷʥʥʦʡ, ʪʘʢ ʠ 

ʩʪʘʙʠʣʴʥʦʡ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʠʣʠ ʜʘʞʝ ʣʝʪ;  

ʙ) ʫʨʦʚʝʥʴ HbA1c ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (5,5ï

5,7 %);  

ʚ) ʧʨʠ ʇɻʊʊ ʧʨʠʨʦʩʪ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 3,5 ʤʤʦʣʴ/ʣ, ʭʦʪʷ 

ʜʘʥʥʳʡ ʪʝʩʪ ʥʝ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ;  

ʛ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʤʦʞʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴʩʷ ʛʣʶʢʦʟʫʨʠʷ; 

ʜ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʝʯʝʥʠʝ GCK-MODY ʥʝ ʠʤʝʝʪ ʢʣʠʥʠʯʝʩʢʠʭ 
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ʧʨʦʷʚʣʝʥʠʡ ʅʋʆ, ʫ 7 % ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʷʶʪʩʷ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ. 

ʇʘʮʠʝʥʪʳ ʩ ʜʠʘʙʝʪʦʤ ʪʠʧʘ GCK-MODY ʚ ʜʝʪʩʢʦʤ ʠ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʜʠʝʪʝ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʟʥʘʯʝʥʠʷ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ [74].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ GCK ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʢʘʢ 

ʛʠʧʦ- ʪʘʢ ʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ GCK ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʡ ʬʦʨʤʝ 

ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ GCK-MODY ʩʦ ʩʨʝʜʥʠʤʠ ʫʨʦʚʥʷʤʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

ʩ ʨʦʞʜʝʥʠʷ, ʥʦ ʜʠʘʛʥʦʩʪʠʨʫʶʱʠʝʩʷ ʚ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ ʚ 

ʛʦʤʦʟʠʛʦʪʥʦʡ ʬʦʨʤʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʥʝʩʢʦʣʴʢʠʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʩʝʤʝʡʥʘʷ 

ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʯʝʩʢʘʷ ʛʠʧʦʛʣʠʢʝʤʠʷ. 

 

HNF1A-MODY  (MODY 3) 

ʈʘʟʚʠʪʠʝ HNF1A-MODY ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʠʥʘʢʪʠʚʠʨʫʶʱʠʤʠ ʤʫʪʘʮʠʷʤʠ ʚ 

ʛʝʥʝ HNF1A. ɻʝʥ HNF1A ʢʘʨʪʠʨʦʚʘʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 12, ʚʢʣʶʯʘʝʪ 

10 ʵʢʟʦʥʦʚ. ɺ ʛʝʥʝ HNF1A ʚʳʜʝʣʷʶʪ ʪʨʠ ʠʟʦʤʝʨʘ, 5'-ʢʦʥʮʳ ʢʦʪʦʨʳʭ ʠʜʝʥʪʠʯʥʳ: 

HNF1A(A) ʚʢʣʶʯʘʝʪ ʵʢʟʦʥʳ 1ï10, HNF1A(B) ï ʵʢʟʦʥʳ 1ï7, HNF1A(C) ï ʵʢʟʦʥʳ 

1ï6 [182]. ɺʩʝ ʠʟʦʤʝʨʳ ʦʙʣʘʜʘʶʪ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʪʠʚʥʳ ʠʟʦʤʝʨʳ 

HNF1A(B) ʠ HNF1A(C). ɼʣʷ ʟʨʝʣʦʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʭʘʨʘʢʪʝʨʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʠʟʦʤʝʨʘ HNF1A(B). ɻʝʥ HNF1A ʢʦʜʠʨʫʝʪ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ 

ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʳʡ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ɓ-ʢʣʝʪʢʘʭ, ʧʝʯʝʥʠ, ʢʠʰʝʯʥʠʢʝ, ʧʦʯʢʘʭ 

ʠ ʨʝʛʫʣʠʨʫʝʪ ʣʠʧʠʜʥʳʡ ʠ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ, cʠʥʪʝʟ ʙʝʣʢʦʚ ʦcʪʨʦʡ ʬʘʟʳ 

ʚʦʩʧʘʣʝʥʠʷ. ɺ ɓ-ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʵʪʦʪ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʪʨʘʥcʢʨʠʧʮʠʠ ʛʝʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ, ʪʨʘʥʩʧʦʨʪʝ ʠ 

ʤʝʪʘʙʦʣʠʟʤʝ ʛʣʶʢʦʟʳ (GLUT2), ʪʨʘʥʩʧʦʨʪʝ ʘʤʠʥʦʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʩʠʥʪʝʟʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʩʠʥʪʝʟʦʤ 

ʠʥʩʫʣʠʥʘ [104; 267]. ʇʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ, ʯʪʦ ʷʜʝʨʥʳʝ ʬʘʢʪʦʨʳ 

ʛʝʧʘʪʦʮʠʪʦʚ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ, ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 
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ʤʝʪʘʙʦʣʠʟʤʝ ɓ-ʢʣʝʪʦʢ. ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʚʝʨʦʷʪʥʦ, ʧʨʠʚʦʜʠʪ ʩʦ ʚʨʝʤʝʥʝʤ 

ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʜʠʩʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ [34]. ɺ ʧʝʯʝʥʠ ʵʪʠ ʙʝʣʢʠ ʨʝʛʫʣʠʨʫʶʪ 

ʙʠʦʩʠʥʪʝʟ ʣʠʧʦʧʨʦʪʝʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʦʚ, ʬʝʨʤʝʥʪʦʚ, 

ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʭʦʣʝʩʪʝʨʠʥ ʠ ʧʝʨʝʥʦʩʯʠʢʦʚ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ [47]. ʇʦʢʘʟʘʥʘ 

ʘʩʩʦʮʠʘʮʠʷ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ HNF1A ʩ ʫʨʦʚʝʥʷʤʠ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ (ʉʈɹ) [143; 

211], ɔ-ʛʣʶʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ [198], N-ʩʚʷʟʘʥʥʦʛʦ ʛʣʠʢʘʥʘ [145], ʦʙʱʝʛʦ 

ʭʦʣʝʩʪʝʨʠʥʘ (ʆʍʉ) [80] ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉ-

ʃʇʅʇ) [100]. ɻʝʥ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ 

(ʀɹʉ), ʚ ʪʦʤ ʯʠʩʣʝ, ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ (ʀʄ) ʠ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʢʣʶʯʘʷ ʜʠʩʣʠʧʠʜʝʤʠʶ [99; 235]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʜʠʩʣʠʧʠʜʝʤʠʠ ʧʨʠ HNF1A-MODY, ʷʚʣʷʝʪʩʷ ʠʥʘʢʪʠʚʠʨʫʶʱʘʷ 

ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ HNF1A, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ 

PCSK9 (proproteinconvertase subtilisin/kexintype 9) [285].  

ʀʟʚʝʩʪʥʦ ʙʦʣʝʝ 400 ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ HNF1A, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʠʟ 

ʥʠʭ ï p.Gly292fs [229]. ɻʝʪʝʨʦʟʠʛʦʪʥʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠʤʝʨʥʦ 

ʫ 63 % ʩʝʤʝʡ ʩ MODY ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [267]. ʄʫʪʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʛʝʥʘ, ʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʵʢʟʦʥʘʭ 2 ʠ 4 (0,33 ʠ 

0,28 ʤʫʪʘʮʠʡ ʥʘ ʥʫʢʣʝʦʪʠʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨʝʞʝ ï ʚ ʵʢʟʦʥʘʭ 5 ʠ 10 (0,11 ʠ 0,07 

ʤʫʪʘʮʠʡ ʥʘ ʥʫʢʣʝʦʪʠʜ) [229].  

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ HNF1A-MODY ʜʦʩʪʘʪʦʯʥʦ ʚʘʨʠʘʙʝʣʴʥʘ. ɿʘʙʦʣʝʚʘʥʠʝ, 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʤʘʥʠʬʝʩʪʠʨʫʝʪ ʚ ʧʦʩʪʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ, ʤʝʜʠʘʥʘ 

ʚʦʟʨʘʩʪʘ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 21 ʜʦ 26 ʣʝʪ 

[216]. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ ʚʣʠʷʝʪ ʥʘ ʚʦʟʨʘʩʪ 

ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ MODY. ʊʘʢ, ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʤʫʪʘʮʠʠ ʚ 1ï6-ʤ ʵʢʟʦʥʘʭ 

ʛʝʥʘ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ MODY ʥʘ 7 ʣʝʪ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ 

ʥʦʩʠʪʝʣʴʩʪʚʝ ʤʫʪʘʮʠʠ ʚ 8ï10-ʤ ʵʢʟʦʥʘʭ ʛʝʥʘ [309]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʝʪʩʢʦʤ ʠ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʣʠʮʘ ʩ ʤʫʪʘʮʠʷʤʠ ʛʝʥʘ HNF1A 

ʦʙʳʯʥʦ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʛʣʶʢʦʟʝ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʩʪʘʥʦʚʢʫ 

ʜʠʘʛʥʦʟʘ [40]. ʆʜʥʘʢʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʇɻʊʊ ʫ ʥʠʭ ʚʳʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ 

(ʙʦʣʝʝ 4 ʤʤʦʣʴ/ʣ) ʧʨʠʨʦʩʪ ʛʣʠʢʝʤʠʠ ʠ ʪʠʧ ʢʨʠʚʦʡ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʜʠʘʙʝʪʘ [6]. 
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ʇʦ ʜʘʥʥʳʤ ʉʝʯʢʦ ɽ. ɸ. ʠ ʩʦʘʚʪ., ʧʨʠ HNF1A-MODY ʚ 22 % ʦʧʨʝʜʝʣʷʣʩʷ 

ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ ʠ ʫʨʦʚʝʥʴ HbA1c ʥʠʞʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

[1]. ʅʘʨʫʰʝʥʠʝ ʛʣʶʢʦʟʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʦʙʥʘʨʫʞʝʥʦ ʫ 

ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ HNF1A ʥʝ ʪʦʣʴʢʦ ʩ ʜʠʘʙʝʪʦʤ, ʥʦ ʠ ʙʝʟ ʥʝʛʦ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʤʘʩʩʳ ɓ-ʢʣʝʪʦʢ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ [229]. ʅʘʠʙʦʣʝʝ 

ʨʘʥʥʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʣʶʢʦʟʫʨʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʠʟʢʠʤ ʧʦʯʝʯʥʳʤ ʧʦʨʦʛʦʤ ʜʣʷ ʛʣʶʢʦʟʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʚ ʩʚʷʟʠ ʩ 

ʵʢʩʧʨʝʩʩʠʝʡ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʠʠ ʚ ʧʦʯʢʘʭ [231]. ɼʘʥʥʳʡ ʩʠʤʧʪʦʤ 

ʦʙʫʩʣʦʚʣʝʥ ʜʝʬʝʢʪʦʤ ʥʘʪʨʠʡʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʥʦʩʯʠʢʘ ʛʣʶʢʦʟʳ SGLT2 (ʙʝʣʦʢ 

HNF1A ʢʦʥʪʨʦʣʠʨʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʶ ʛʝʥʘ SGLT2) [231]. ʇʦ ʜʘʥʥʳʤ 

ɿʫʙʢʦʚʦʡ ʅ. ɸ., ʫ 58 % ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʚ ʘʥʘʤʥʝʟʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ 

ʛʣʶʢʦʟʫʨʠʷ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘ ʬʦʥʝ ʥʦʨʤʦʛʣʠʢʝʤʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʦ ʝʱʝ ʨʘʟ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʩʦʯʝʪʘʥʠʝ ʛʣʶʢʦʟʫʨʠʠ ʩ ʥʦʨʤʦʛʣʠʢʝʤʠʝʡ ʠʣʠ 

ʧʦʛʨʘʥʠʯʥʦʡ ʛʣʠʢʝʤʠʝʡ ʥʘʪʦʱʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ ʜʦʣʞʥʦ 

ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʦʙʨʘʱʝʥʠʷ ʢ ʵʥʜʦʢʨʠʥʦʣʦʛʫ ʠ ʥʘʯʘʣʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ 

[28]. 

HNF1A-MODY ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ ʢʘʢ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ, ʪʘʢ ʠ ʥʘʪʦʱʘʢ, 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɓ-ʢʣʝʪʦʢ [300]. ʇʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠ HNF1A-MODY ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʷ ʚ ʩʝʢʨʝʮʠʠ 

ʛʣʶʢʘʛʦʥʘ ʠ ʩʥʠʞʝʥʠʝ ʠʥʢʨʝʪʠʥʦʚʦʛʦ ʵʬʬʝʢʪʘ [176]. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ HNF1A-MODY ʚʘʨʴʠʨʫʶʪ ʦʪ ʤʘʣʦʩʠʤʧʪʦʤʥʦʡ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʜʦ ʚʳʨʘʞʝʥʥʦʡ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʙʘʥʜʘʤʠ ʠ, ʜʘʞʝ ʤʝʞʜʫ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ ʦʜʥʦʡ ʩʝʤʴʠ, ʠʤʝʶʱʠʤʠ 

ʠʜʝʥʪʠʯʥʫʶ ʤʫʪʘʮʠʶ [309]. ʇʦʵʪʦʤʫ ʚ 25 % ʩʣʫʯʘʝʚ HNF1A-MODY 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʢʘʢ ʉɼ1, ʥʦ ʨʘʟʚʠʪʠʝ ʢʝʪʦʘʮʠʜʦʟʘ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʥʝʭʘʨʘʢʪʝʨʥʦ [93]. ʆʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ HNF1A-MODY ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʵʢʩʪʨʘʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʥʘʧʨʠʤʝʨ, ʩ ʟʘʜʝʨʞʢʦʡ ʨʘʟʚʠʪʠʷ, ʫʤʩʪʚʝʥʥʦʡ 

ʦʪʩʪʘʣʦʩʪʴʶ, ʧʦʯʝʯʥʳʤʠ ʢʠʩʪʘʤʠ [216]. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʜʨʫʛʠʭ ʪʠʧʘʭ ʉɼ, ʘ 
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ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʤʘʢʨʦʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʧʫʣʷʮʠʠ [174]. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʩʤʝʨʪʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʉʉɿ ʚ 39 ʩʝʤʴʷʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʪʘʮʠʷʤʠ ʚ 

ʛʝʥʝ HNF1A, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʜʦʨʦʚʳʤʠ ʨʦʜʠʪʝʣʷʤʠ, ʜʝʪʴʤʠ ʠ ʩʫʧʨʫʛʘʤʠ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ HNF1A-MODY ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʉʉɿ ʚʳʰʝ (66 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ ï 43 %) [174].  

ʂʨʦʤʝ ʨʘʟʚʠʪʠʷ ʉɼ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF1A ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʝʯʝʥʠ ï ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʳʭ ʘʜʝʥʦʤ, ʨʝʜʢʠʭ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʧʝʯʝʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʫ ʤʦʣʦʜʳʭ 

ʞʝʥʱʠʥ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʨʘʣʴʥʳʝ ʢʦʥʪʨʘʮʝʧʪʠʚʳ, ʠ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ 

ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʳʭ ʢʘʨʮʠʥʦʤ [146]. ʋ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʘʜʝʥʦʤʘʪʦʟʘ ʧʝʯʝʥʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5 ʜʦ 10 % [160]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʩʢʨʠʥʠʥʛʘ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʦʩʪʦʨʦʞʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʵʩʪʨʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʢʦʥʪʨʘʮʝʧʪʠʚʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʘʜʝʥʦʤʳ ʧʝʯʝʥʠ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʩʦʯʝʪʘʥʠʷ HNF1A-MODY ʩ 

ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʉɼ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ Bowden S. A., 

Hoffman R. P. ʧʦʢʘʟʘʥ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʩʦʯʝʪʘʥʠʷ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩ ʨʘʟʚʠʪʠʝʤ MODY3 ʠ ʉɼ1 ʫ ʧʦʜʨʦʩʪʢʘ ʩ ʦʞʠʨʝʥʠʝʤ [84]. 

ʂʫʨʘʝʚʦʡ ʊ. ʃ. ʠ ʩʦʘʚʪ. ʦʧʫʙʣʠʢʦʚʘʥʦ ʥʘʙʣʶʜʝʥʠʝ ʤʘʣʴʯʠʢʘ 11 ʣʝʪ ʩ 

ʦʪʷʛʦʱʸʥʥʳʤ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ʧʦ ʉɼ, ʦʞʠʨʝʥʠʝʤ, ʜʠʩʣʠʧʠʜʝʤʠʝʡ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʀʈ, ʫ ʢʦʪʦʨʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʉɼ2 ʠ HNF1A-MODY [26]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʠʘʛʥʦʟ HNF1A-MODY ʥʝ ʠʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʘ 

çʢʣʘʩʩʠʯʝʩʢʦʛʦè ʪʠʧʘ ʉɼ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʬʦʨʤʳ ʜʠʘʙʝʪʘ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ. 

ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʞʠʨʝʥʠʷ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʜʠʘʛʥʦʟ HNF1A-MODY. ʇʦ ʜʘʥʥʳʤ ʉʝʯʢʦ ɽ. ɸ. ʠ ʩʦʘʚʪ., ʯʘʩʪʦʪʘ ʦʞʠʨʝʥʠʷ ʙʳʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY, ʯʝʤ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ 
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ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ: 33 % ʧʨʦʪʠʚ 5,5 % ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ ʠ 8,5 % ʜʝʪʝʡ ʚ ʛʦʨʦʜʘʭ [25; 26]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Bellanne-Chantelo C. 

et al. [93], 28 % ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʪʘʢʞʝ ʠʤʝʣʠ ʠʟʙʳʪʦʢ ʤʘʩʩʳ ʪʝʣʘ, ʚ 

ʩʨʝʜʥʝʤ ʀʄʊ ʩʦʩʪʘʚʠʣ 23,9 ʢʛ/ʤ
2
 (17,1ï42,6) ʢʛ/ʤ

2
. 

ʅʦʩʠʪʝʣʠ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ HNF1A ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʧʨʝʧʘʨʘʪʦʚ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ (ʇʉʄ), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʉɼ2, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʤʦʡ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʛʠʧʦʛʣʠʢʝʤʠʠ ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ. ɺ ʥʠʟʢʠʭ ʜʦʟʘʭ ʇʉʄ 

ʷʚʣʷʶʪʩʷ ʪʝʨʘʧʠʝʡ ʚʳʙʦʨʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY. ʉ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ 50 % ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʥʫʞʜʘʶʪʩʷ ʚ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ 

[117].   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ HNF1A-MODY ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʭʘʨʘʢʪʝʨʥʦ 

ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʞʠʟʥʠ, ʥʘʣʠʯʠʝ ʫʤʝʨʝʥʥʦʡ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ (ʘ ʠʥʦʛʜʘ ʠ ʥʦʨʤʘʣʴʥʦʡ), ʥʦ ʚʳʩʦʢʦʡ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ, ʛʣʶʢʦʟʫʨʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʧʦ ʅʋʆ, 

ʚʝʨʠʬʠʢʘʮʠʷ ʜʠʩʣʠʧʠʜʝʤʠʠ, -ʤʠʢʨʦ ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʘʢʨʦʩʦʩʫʜʠʩʪʳʭ 

ʦʩʣʦʞʥʝʥʠʡ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʜʘʥʥʘʷ ʬʦʨʤʘ ʉɼ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʦʞʠʨʝʥʠʝʤ ʠ 

ʵʢʩʪʨʘʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘʤʠ ʚʳʙʦʨʘ 

ʷʚʣʷʶʪʩʷ ʇʉʄ. 

 

PDX1-MODY (MODY 4) 

ʇʘʥʢʨʝʘʪʠʯʝʩʢʠʡ ʠ ʜʫʦʜʝʥʘʣʴʥʳʡ ʛʦʤʝʦʙʦʢʩ 1, ʠʟʚʝʩʪʥʳʡ ʪʘʢ ʞʝ ʢʘʢ 

ʠʥʩʫʣʠʥʦʚʳʡ ʧʨʦʤʦʪʦʨʥʳʡ ʬʘʢʪʦʨ (insulin promoter factor-1 ʠʣʠ IPF1) ʢʦʜʠʨʫʝʪʩʷ 

ʛʝʥʦʤ PDX1. ɹʝʣʦʢ, ʢʦʜʠʨʫʝʤʳʡ ʵʪʠʤ ʛʝʥʦʤ ï ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʘʢʪʠʚʘʪʦʨ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʦʚ, ʚʢʣʶʯʘʷ ʛʝʥʳ ʢʦʜʠʨʫʶʱʠʝ ʠʥʩʫʣʠʥ, ʩʦʤʘʪʦʩʪʘʪʠʥ, 

ʛʣʶʢʦʢʠʥʘʟʫ, ʦʩʪʨʦʚʢʦʚʳʡ ʘʤʠʣʦʠʜʥʳʡ ʧʦʣʠʧʝʧʪʠʜ ʠ ʪʨʘʥʩʧʦʨʪʝʨ ʛʣʶʢʦʟʳ 

ʚʪʦʨʦʛʦ ʪʠʧʘ. ʇʨʦʪʝʠʥ ʚʦʚʣʝʯʝʥ ʚ ʨʘʟʚʠʪʠʝ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʠʛʨʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʛʣʶʢʦʟʦʟʘʚʠʩʠʤʦʡ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ʠʥʩʫʣʠʥʘ. ɺ 

ʟʨʝʣʦʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ PDX1 ʵʢʩʧʨʝʩʠʠʨʫʝʪʩʷ ɓ ʠ ʜʝʣʴʪʘ-ʢʣʝʪʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʩʝʢʨʝʪʠʨʫʶʪ ʠʥʩʫʣʠʥ ʠ ʩʦʤʘʪʦʩʪʘʪʠʥ [79]. ʇʨʦʜʫʢʪ ʵʪʦʛʦ ʛʝʥʘ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ ʠʥʩʫʣʠʥʘ. ɻʝʥ PDX1 ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ 

ʭʨʦʤʦʩʦʤʳ 13 (13q12), ʩʦʩʪʦʠʪ ʠʟ 2 ʵʢʟʦʥʦʚ. ʀʥʘʢʪʠʚʠʨʫʶʱʠʝ ʤʫʪʘʮʠʠ ʚ ʵʪʦʤ 

ʛʝʥʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʘʛʝʥʝʟʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʥʥʝʤʫ ʨʘʟʚʠʪʠʶ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʦʛʦ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʘ 

ʪʘʢʞʝ MODY4 [236].  

ʕʪʘ ʬʦʨʤʘ ʉɼ ʦʜʥʘ ʠʟ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʝʝ ʨʝʜʢʦʩʪʠ, 

ʤʘʥʠʬʝʩʪʠʨʫʝʪ ʦʙʳʯʥʦ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 50 ʣʝʪ. ʆʜʥʘʢʦ ʦʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ PDX1-MODY ʨʘʟʚʠʣʩʷ ʫ ʧʨʦʙʘʥʜʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫ ʝʛʦ ʩʳʥʘ, ʚ 

ʚʦʟʨʘʩʪʝ 14 ʣʝʪ, ʠ ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʯʘʩʪʠʯʥʘʷ ʘʧʣʘʟʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ [249]. ʇʨʠ PDX1-MODY ʧʦʢʘʟʘʥʳ ʨʝʜʢʠʝ ʩʣʫʯʘʠ ʩʦʯʝʪʘʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʜʠʘʙʝʪʘ ʩ ʦʞʠʨʝʥʠʝʤ [237]. ʇʘʮʠʝʥʪʳ ʩ MODY4 ʤʦʛʫʪ ʠʤʝʪʴ ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʝ 

ʦʩʣʦʞʥʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʝʪʠʥʦʧʘʪʠʶ ʠ ʥʝʬʨʦʧʘʪʠʶ [237]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʣʝʯʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ. 

ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʦʧʠʩʘʥʠʷ ʣʝʯʝʥʠʷ PDX1-MODY ʇʉʉʇ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʠʪʘʛʣʠʧʪʠʥʦʤ [205]. 

PDX1 ʦʪʥʦʩʠʪʩʷ ʢ ʦʥʢʦʛʝʥʘʤ, ʝʛʦ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʨʘʢʝ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ ʨʘʢʘ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʠʥʩʫʣʠʥʦʤʳ ʠ ʦʩʪʨʦʚʢʦʚʦʡ ʥʝʦʧʣʘʟʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

PDX1 RNAi ʪʝʨʘʧʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʠʤʧʪʦʤʳ ʠ ʨʘʟʤʝʨ ʦʧʫʭʦʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, PDX1 ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʧʨʠ 

ʣʝʯʝʥʠʠ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʯʝʣʦʚʝʢʘ [248]. ʇʦʣʫʯʝʥʳ 

ʜʘʥʥʳʝ ʦ ʢʨʠʪʠʯʝʩʢʦʡ ʨʦʣʠ PDX1 ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʘʮʠʥʘʨʥʳʭ 

ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʯʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʦʡ ʥʝʦʧʣʘʟʠʠ. ʇʨʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʦʣʴ PDX1 ʤʝʥʷʝʪʩʷ ʦʪ ʩʫʧʨʝʩʩʦʨʥʦʡ ʦʧʫʭʦʣʝʚʦʤʫ ʧʨʦʮʝʩʩʫ ʜʦ 

ʦʥʢʦʛʝʥʥʦʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʙʧʦʧʫʣʷʮʠʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʶʪ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ PDX1, ʯʪʦ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ 

ʟʘʙʦʣʝʚʘʥʠʷ [247].  
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HNF1B-MODY  (MODY 5) 

HNF1B-MODY ʩʦʩʪʘʚʣʷʝʪ ʜʦ 5 % ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʚʩʝʛʦ MODY [275]. 

ʗʜʝʨʥʳʡ ʬʘʢʪʦʨ ʛʝʧʘʪʦʮʠʪʦʚ 1 ʛʦʤʝʦʙʦʢʩ B (HNF1B), ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ 

ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ 2 (TCF2), ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʦʤ HNF1B. ɻʝʥ HNF1B 

ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 17 ʚ ʧʦʣʦʞʝʥʠʠ 21.3 (17q21.3). ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 130 ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ HNF1B. ɹʦʣʴʰʠʥʩʪʚʦ 

ʦʧʠʩʘʥʥʳʭ ʤʫʪʘʮʠʡ (ʜʦ 70 %) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʵʢʟʦʥʘʭ. ʉʘʤʦʡ 

ʯʘʩʪʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʤʫʪʘʮʠʡ ʧʨʠʟʥʘʥʳ ʵʢʟʦʥʳ 2-ʡ ʠ 4-ʡ, ʘ ʵʢʟʦʥʳ 8-ʡ ʠ 9-ʡ ï 

ʩʘʤʳʝ ʨʝʜʢʠʝ. ɻʝʥ HNF1B ʢʦʜʠʨʫʝʪ ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʳʡ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʘʭ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ, ʧʝʨʠʧʦʨʪʘʣʴʥʳʭ 

ʛʝʧʘʪʦʮʠʪʘʭ, ʢʠʰʝʯʥʠʢʝ, ʞʝʣʫʜʢʝ, ʣʝʛʢʠʭ, ʞʝʣʯʥʳʭ ʧʫʪʷʭ ʠ ʧʦʣʦʚʳʭ ʧʫʪʷʭ, 

ʪʠʤʫʩʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. HNF1B-

ʩʚʷʟʘʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʧʦʯʝʯʥʳʭ ʠ 

ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ [283].  

ɺ ʩʝʤʴʷʭ, ʚ ʢʦʪʦʨʳʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʧʘʪʦʛʝʥʥʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF1B, 

ʦʪʤʝʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ. ɺ ʪʝʯʝʥʠʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʠ ʜʝʪʩʢʦʛʦ ʧʝʨʠʦʜʦʚ ʧʘʪʦʣʦʛʠʷ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʛʠʧʝʨʵʭʦʛʝʥʥʳʤʠ ʧʦʯʢʘʤʠ ʧʣʦʜʘ ʠʣʠ ʙʠʣʘʪʝʨʘʣʴʥʦʡ ʨʝʥʘʣʴʥʦʡ ʢʠʩʪʦʟʥʦʡ 

ʛʠʧʦʜʠʩʧʣʘʟʠʝʡ [166]. ɺʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʘʥʳ ʩ 

ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʠ ʤʝʜʣʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʦʯʝʯʥʦʛʦ 

ʢʣʠʨʝʥʩʘ (2 ʤʣ/ʤʠʥ/ʛʦʜ). ʇʘʪʦʣʦʛʠʷ ʧʦʯʝʢ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʦʯʝʯʥʳʝ ʢʠʩʪʳ 

(ʚ ʦʩʥʦʚʥʦʤ ʥʝʩʢʦʣʴʢʦ ʢʠʩʪ ʢʦʨʢʦʚʦʛʦ ʩʣʦʷ), ʦʜʠʥʦʯʥʫʶ ʧʦʯʢʫ, ʘʥʦʤʘʣʠʠ 

ʣʦʭʘʥʢʠ [166]. ʃʠʮʘ, ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʢʦʪʦʨʳʭ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʥʫʞʜʘʶʪʩʷ ʚ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦʯʢʠ ʠʣʠ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʦʯʢʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʉɼ [167]. ʉʨʝʜʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʯʝʯʥʘʷ 

ʧʘʪʦʣʦʛʠʷ ʩ ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʕʢʩʪʨʘʨʝʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚʢʣʶʯʘʶʪ ʉɼ (HNF1B-MODY), ʵʢʟʦʢʨʠʥʥʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʯʘʩʪʦ ʩʫʙʢʣʠʥʠʯʝʩʢʫʶ, 

ʧʘʥʢʨʝʘʪʠʯʝʩʢʫʶ ʘʪʨʦʬʠʶ, ʢʘʣʴʮʠʬʠʢʘʮʠʶ, ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʨʘʢʣʠʥʠʯʝʩʢʠʭ 
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ʧʦʢʘʟʘʪʝʣʷʭ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʛʠʧʝʨʫʨʠʢʝʤʠʶ, ʛʠʧʦʤʘʛʥʠʡʝʤʠʶ, ʧʦʜʘʛʨʫ, 

ʞʝʣʯʝʢʘʤʝʥʥʫʶ ʙʦʣʝʟʥʴ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʥʦʤʘʣʠʠ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʫ ʞʝʥʱʠʥ ʠ 

ʙʝʩʧʣʦʜʠʝ ʫ ʤʫʞʯʠʥ, ʘ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʫʤʩʪʚʝʥʥʫʶ ʦʪʩʪʘʣʦʩʪʴ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ [75; 125; 156; 166].  

ɺ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʉɼ ʣʝʞʠʪ ʢʦʤʙʠʥʘʮʠʷ ʧʝʯʝʥʦʯʥʦʡ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʜʠʩʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ. ʋʭʫʜʰʝʥʠʝ ʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ 

ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʠ ʜʠʘʙʝʪʝ, ʚʳʟʚʘʥʥʦʤ HNF1A ʤʫʪʘʮʠʷʤʠ, ʤʦʞʝʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʜʠʘʙʝʪʠʯʝʩʢʠʡ ʢʝʪʦʘʮʠʜʦʟ. ʆʧʠʩʘʥ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʙʣʶʜʘʣʘʩʴ ʙʳʩʪʨʘʷ ʜʝʢʦʤʧʝʥʩʘʮʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ (ʫʨʦʚʝʥʴ HbA1c 

ʧʦʚʳʩʠʣʩʷ ʩ 6,4 ʜʦ 13,9 % ʤʝʥʝʝ, ʯʝʤ ʟʘ ʜʚʘ ʛʦʜʘ) ʫ ʧʨʦʙʘʥʜʘ ʩ HNF1B-MODY ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʯʝʯʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ [49]. ʇʨʠ ʜʘʥʥʦʤ ʪʠʧʝ ʉɼ ʙʳʣʘ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʘʥʦʤʘʣʠʷ ʨʘʟʚʠʪʠʷ ʙʦʣʴʰʦʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʘʨʪʝʨʠʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʘʧʣʘʟʠʝʡ ʛʦʣʦʚʢʠ ʠ ʭʚʦʩʪʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [242]. 

ʅʝʡʨʦʧʩʠʭʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʫʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ ʠ ʘʫʪʠʟʤ, 

ʦʪʤʝʯʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1B-MODY ʧʨʠ ʜʝʣʝʮʠʠ 17q12, ʥʦ ʥʝʠʟʚʝʩʪʥʦ, 

ʚʳʟʚʘʥʳ ʣʠ ʦʥʠ ʜʝʣʝʮʠʝʡ HNF1B ʠʣʠ ʜʨʫʛʠʤʠ ʛʝʥʘʤʠ, ʟʘʪʨʦʥʫʪʳʤʠ ʜʝʣʝʮʠʝʡ 

[75]. ʂ ʧʘʪʦʣʦʛʠʷʤ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʧʨʠ ʤʫʪʘʮʠʷʭ ʚ ʛʝʥʝ HNF1B ʦʪʥʦʩʷʪ 

çʜʚʫʨʦʛʫʶè ʤʘʪʢʫ, ʩʠʥʜʨʦʤ ʈʦʢʠʪʘʥʩʢʦʛʦ, ʘʛʝʥʝʟʠʶ ʩʝʤʷʚʳʥʦʩʷʱʝʛʦ ʧʨʦʪʦʢʘ, 

ʥʘʨʫʰʝʥʠʷ ʩʧʝʨʤʦʛʨʘʤʤʳ [303]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ 

ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʧʝʯʸʥʦʯʥʦʡ ʢʘʨʮʠʥʦʤʳ, ʢʘʨʮʠʥʦʤʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʩʚʝʪʣʦʢʣʝʪʦʯʥʦʡ ʢʘʨʮʠʥʦʤʳ ʷʠʯʥʠʢʦʚ, ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ ʠ ʧʨʦʩʪʘʪʳ, ʥʦ 

ʠʤʝʶʪ ʧʨʦʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʨʘʟʚʠʪʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʧʦʯʝʢ [50; 168]. ʇʨʠ HNF1B-MODY, ʪʘʢ ʞʝ ʢʘʢ ʠ ʧʨʠ HNF1A-MODY ʠ PDX1-

MODY, ʦʧʫʙʣʠʢʦʚʘʥʳ ʝʜʠʥʠʯʥʳʝ ʦʧʠʩʘʥʠʷ ʩʦʯʝʪʘʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʉɼ ʩ 

ʦʞʠʨʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʠʟ ʧʦʯʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʪʤʝʯʘʣʘʩʴ ʪʦʣʴʢʦ ʜʠʘʙʝʪʠʯʝʩʢʘʷ 

ʥʝʬʨʦʧʘʪʠʷ [88]. 

ɺ 2010 ʛ. ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ ʂʠʪʘʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ 

ʧʫʙʣʠʢʘʮʠʠ ʧʨʦ HNF1B-MODY [290]. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF1B ʙʳʣʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 211 ʧʘʮʠʝʥʪʦʚ ʠʟ 126 ʩʝʤʝʡ. ʋ 204 ʠʟ 211 ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ HNF1B ʦʧʨʝʜʝʣʷʣʩʷ ʉɼ ʠ/ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʘʥʦʤʘʣʠʠ ʧʦʯʝʢ. 



41 
 

ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʧʘʪʦʣʦʛʠʠ ʧʦʯʝʢ ʠ ʉɼ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 37,9 % 

(80/211), ʪʦʣʴʢʦ ʨʝʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ï 51,7 % (109/211), ʪʦʣʴʢʦ ʉɼ ï 7,1 % 

(15/211). ɺʩʝʛʦ ʉɼ ʙʳʣ ʦʧʠʩʘʥ ʚ 45 % (95/211) ʩʣʫʯʘʝʚ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʤʘʥʠʬʝʩʪʘʮʠʠ ʜʠʘʙʝʪʘ ʩʦʩʪʘʚʠʣ 23,7 ʣʝʪ. ʀʥʩʫʣʠʥʦʪʝʨʘʧʠʶ ʧʦʣʫʯʘʣʠ 

ʙʦʣʴʰʠʥʩʪʚʦ (77 %) ʧʘʮʠʝʥʪʦʚ, ʠʟ ʥʠʭ 40 % ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 3,5 ʛʦʜʘ ʧʦʩʣʝ 

ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ. ɺ 63 % ʩʣʫʯʘʝʚ ʜʠʘʛʥʦʟ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʜʦ 25 ʣʝʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʨʠʩʢʝ ʨʘʟʚʠʪʠʷ ʉɼ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF1ɺ 

ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. 

ʃʝʯʝʥʠʝ ʇʉʄ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʭʦʨʦʰʝʤʫ ʛʣʠʢʝʤʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ, ʥʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʘʩʴ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʪʘʢ 

ʢʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɓ-ʢʣʝʪʦʢ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʝ ʠʭ 

ʦʪʚʝʪʘ ʥʘ ʧʨʝʧʘʨʘʪʳ [103]. ʀʟ-ʟʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʩʥʠʞʝʥʠʷ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ 

ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʦʙʭʦʜʠʤʘ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʘʮʠʝʥʪʦʚ [276]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ MODY ʭʘʨʘʢʪʝʨʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ 

ʪʝʯʝʥʠʝ ʉɼ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ, ʥʘʣʠʯʠʝ ʵʢʩʪʨʘʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ, ʯʘʱʝ ʚʩʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. 

 

NEUROD1-MODY  (MODY 6)  

MODY6 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤʠ ʠʥʘʢʪʠʚʠʨʫʶʱʠʤʠ ʤʫʪʘʮʠʷʤʠ ʚ 

ʛʝʥʝ ʬʘʢʪʦʨʘ ʥʝʡʨʦʛʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 1 NEUROD1. NEUROD1 (neurogenic 

differentiation 1) ï ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʠʛʨʘʶʱʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʦʨʤʘʣʴʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ 

ʛʝʥʘ INS [238]. ɻʝʥ NEUROD1 ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 2 ʚ 

ʧʦʣʦʞʝʥʠʠ 32 (2q32), ʠʤʝʝʪ 2 ʵʢʟʦʥʘ (ʵʢʟʦʥ 1 ï ʥʝʪʨʘʥʩʣʠʨʫʝʤʳʡ), 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʢʘʢ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ, ʪʘʢ ʠ ʚ ʟʨʝʣʳʭ ɓ-ʢʣʝʪʢʘʭ. ɻʝʥ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʥʝʡʨʦʥʘʭ, ʧʝʨʝʜʥʝʡ ʜʦʣʝ ʛʠʧʦʬʠʟʘ, ʢʣʝʪʢʘʭ ʦʩʪʨʦʚʢʦʚ 

ʃʘʥʛʝʨʛʘʥʩʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʢʘʭ. NEUROD1 ï 

ʢʣʶʯʝʚʦʡ ʨʝʛʫʣʷʪʦʨ ʤʦʨʬʦʛʝʥʝʟʘ ʦʩʪʨʦʚʢʦʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ 
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ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʘ ʠʥʩʫʣʠʥʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ [185].  

ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ NEUROD1 ʘʩʩʦʮʠʠʨʦʚʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʨʘʟʚʠʪʠʝʤ 

ʉɼ2, MODY6, ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʦʩʠʪʝʣʝʡ 

ʤʫʪʘʮʠʠ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʩʦʩʪʘʚʠʣ 40 ʣʝʪ (ʦʪ 30 ʜʦ 59 ʣʝʪ). ʋ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʩʫʣʠʥʘ ʚ ʧʣʘʟʤʝ. ʆʜʥʘʢʦ ʦʧʠʩʘʥʳ 

ʩʣʫʯʘʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʪʦʣʴʢʦ ʨʘʥʥʝʡ ʬʘʟʳ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ [233]. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʦʧʠʩʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʝʤʝʡ ʩ 

NEUROD1-MODY, ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʄɻʀ [44; 207]. ɺ ʈʦʩʩʠʠ ʧʝʨʚʦʝ ʦʧʠʩʘʥʠʝ 

NEUROD1-MODY ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ 2016 ʛ. ɻʠʦʝʚʦʡ ʆ. ɸ. ʠ ʩʦʘʚʪ., ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ 

NEUROD1 ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ ʜʝʚʦʯʢʠ 17 ʣʝʪ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ ʦʪʷʛʦʱʸʥʥʳʤ 

ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ [24]. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ 

NEUROD1 ʠ ʦʞʠʨʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʀʈ. ʀʤʝʥʥʦ ʦʞʠʨʝʥʠʝ ʧʨʠ NEUROD1-

MODY ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʝʜʫʱʠʡ ʬʘʢʪʦʨ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʀʈ ʫ ʧʘʮʠʝʥʪʦʚ, ʘ 

ʥʘʣʠʯʠʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ NEUROD1 ï ʢʘʢ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʜʝʬʠʮʠʪʘ ʠʥʩʫʣʠʥʘ. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ NEUROD1 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʀʈ ʥʝ ʦʢʘʟʳʚʘʶʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʝʭʘʥʠʟʤʝ ʨʘʟʚʠʪʠʷ ʜʠʘʙʝʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ MODY6 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʘʣʠʯʠʝ ʦʞʠʨʝʥʠʷ ʠ ʀʈ. ʅʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Szopa M. et al. 

[44] ʧʨʦʙʘʥʜ ʠ ʜʚʘ ʨʦʜʩʪʚʝʥʥʠʢʘ ʩ ʥʦʨʤʘʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ), 

ʷʚʣʷʶʱʠʝʩʷ ʙʝʩʩʠʤʧʪʦʤʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ NEUROD1, ʠʤʝʣʠ 

ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʥʩʫʣʠʥʘ. ɺʦʟʨʘʩʪ ʤʘʥʠʬʝʩʪʘʮʠʠ ʉɼ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

NEUROD1-MODY ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʦʪ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʜʦ ʧʦʞʠʣʦʛʦ. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʚʦʟʥʠʢʘʝʪ ʠʥʩʫʣʠʥʦʧʦʪʨʝʙʥʦʩʪʴ, ʭʦʪʷ ʧʨʠ ʤʘʥʠʬʝʩʪʘʮʠʠ 

ʉɼ ʚʦʟʤʦʞʥʘ ʫʩʧʝʰʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʜʠʝʪʦʡ ʠʣʠ ʇʉʉʇ.  

ʇʦʢʘʟʘʥ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʤʠʤʦ ʉɼ, ʙʳʣʠ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʳ: ʩʠʥʜʨʦʤ ɼʝʥʜʠ-ʋʦʢʝʨʘ, ʪʫʛʦʫʭʦʩʪʴ, ʘʪʘʢʩʠʷ, ʜʠʘʨʝʷ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ, 

ʟʘʜʝʨʞʢʘ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ [185]. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʚʢʣʘʜʝ ʛʝʥʘ 

ʚ ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʝʡʨʦʙʣʘʩʪʦʤʘ, 

ʤʝʣʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʣʝʛʢʠʭ, ʢʘʨʮʠʥʦʤʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [306]. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ NEUROD1 ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ 
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ʦʥʢʦʛʝʥʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ PCNA ʠ ʨ53, ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ ʪʢʘʥʠ ʢʘʨʮʠʥʦʤʳ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʪʢʘʥʷʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ NEUROD1 ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʦʧʫʭʦʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʢʘʨʮʠʥʦʤʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʘ 

ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ ʩʚʷʟʘʥʘ ʩ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ, ʨ53 ʩʠʛʥʘʣʴʥʳʤ 

ʧʫʪʝʤ [128]. ʊʘʢʞʝ NEUROD1 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʬʘʢʪʦʨ, 

ʠʛʨʘʶʱʠʡ ʨʦʣʴ ʚ ʢʦʨʪʠʢʦʪʨʦʧʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʨʷʜʦʤ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ ʧʨʦʦʧʠʦʤʝʣʘʥʦʢʦʨʪʠʥʘ. 

ɻʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ NEUROD1 ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʢʦʨʪʠʢʦʪʨʦʧʥʳʭ ʘʜʝʥʦʤʘʭ ʠ 

ʙʦʣʴʰʠʥʩʪʚʝ ʥʝʩʝʢʨʝʪʠʨʫʶʱʠʭ ʘʜʝʥʦʤ ʛʠʧʦʬʠʟʘ [111].  

 

KLF11-MODY (MODY 7) 

KLF11 ï ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʨʛʘʥʦʛʝʥʝʟ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʠ ʘʢʪʠʚʥʦʩʪʴ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ. ɻʝʥ KLF11 ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 2 ʚ 

ʧʦʣʦʞʝʥʠʠ 25.1 (2p25.1), ʠʤʝʝʪ 6 ʵʢʟʦʥʦʚ. ɻʝʥ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʦʪʤʝʯʝʥ ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʵʨʠʪʨʦʠʜʥʳʭ ʢʣʝʪʢʘʭ, 

ʘ ʚʦ ʚʟʨʦʩʣʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʤʳʰʮʘʭ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʠ ʚ ʪʢʘʥʷʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. KLF11 ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʨʦʤʦʪʦʨʦʤ ʛʝʥʘ ʠʥʩʫʣʠʥʘ ʠ 

ʨʝʛʫʣʠʨʫʝʪ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʚ ɓ-ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥ KLF11 ʷʚʣʷʝʪʩʷ ʛʣʶʢʦʟʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ 

ʨʝʛʫʣʷʪʦʨʦʤ ʛʝʥʘ INS [218]. 

ʅʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ KLF11 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ MODY7 ʠ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʜʠʘʙʝʪʘ [192]. ɼʘʥʥʳʝ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ KLF11, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ɺ ʦʩʥʦʚʥʦʤ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʢʘʢ ʉɼ2 ʫ ʣʠʮ ʙʝʟ ʦʞʠʨʝʥʠʷ. ɼʚʘ ʨʝʜʢʠʭ ʚʘʨʠʘʥʪʘ ʛʝʥʘ 

KLF11 ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʪʨʝʭ ʬʨʘʥʮʫʟʩʢʠʭ ʩʝʤʴʷʭ ʩ ʨʘʥʥʠʤ ʥʘʯʘʣʦʤ ʉɼ2. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ KLF11 ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʢʘ ʷʠʯʥʠʢʦʚ, ʥʦ 

ʦʢʘʟʳʚʘʶʪ ʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʚʦʩʧʘʣʝʥʠʝ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʩʦʩʫʜʦʚ, ʩʥʠʞʘʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉʉɿ [193; 269]. 
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ɻʝʥ KLF11 ʠʟʫʯʘʶʪ ʚ ʩʚʷʟʠ ʩ ʫʯʘʩʪʠʝʤ ʝʛʦ ʧʨʦʜʫʢʪʘ ʚ ʨʝʛʫʣʷʮʠʠ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʇʦʢʘʟʘʥʦ ʫʯʘʩʪʠʝ KLF11 ʚ ʨʝʛʫʣʷʮʠʠ ʞʠʨʦʚʦʛʦ 

ʦʙʤʝʥʘ, ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ ʠ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʫʝʤʦʡ 

ʤʦʥʦʘʤʠʥʦʦʢʠʜʘʟʳ ɸ [191; 224]. ɹʳʣ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʘʜʠʧʦʮʠʪʦʚ 

ʙʝʣʦʛʦ ʞʠʨʘ ʚ çʙʝʞʝʚʳʡè ʫ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʚ ʦʪʚʝʪ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʭʦʣʦʜ ʠ 

ʜʝʡʩʪʚʠʝ ɓ-ʘʜʨʝʥʵʨʛʠʯʝʩʢʠʭ ʘʛʦʥʠʩʪʦʚ. ʆʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

çʙʝʞʝʚʳʡè (beige/bright) ʞʠʨ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʛʣʶʢʦʟʫ ʠ ʞʠʨʳ, ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʦʞʠʨʝʥʠʷ ʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʨʦʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʉɼ2 [189; 280]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʝʣʳʭ ʘʜʠʧʦʮʠʪʦʚ ʚ ʙʝʞʝʚʳʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʝʛʦ ʘʢʪʠʚʘʪʦʨʘ ʨʦʟʠʛʣʠʪʘʟʦʥʘ. ʇʨʠ 

ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʦʪʚʝʪ ʥʘ ʘʢʪʠʚʘʪʦʨ KLF11 ʩʦʚʤʝʩʪʥʦ ʩ PPAGg (peroxisome 

proliferator-activated receptor g) ʠ ʜʨʫʛʠʤʠ ʢʦʬʘʢʪʦʨʘʤʠ ʬʦʨʤʠʨʫʶʪ ʩʪʘʙʠʣʴʥʳʡ 

ʩʫʧʝʨʵʥʭʘʥʩʝʨ ʚ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʧʨʦʤʦʪʦʨʥʳʭ ʟʦʥʘʭ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʙʝʣʳʭ ʘʜʠʧʦʮʠʪʦʚ [85].  

 

CEL-MODY (MODY 8) 

ɻʝʥ CEL ʢʦʜʠʨʫʝʪ ʛʣʠʢʦʧʨʦʪʝʠʥ (Carboxyl Ester Lipase), ʩʝʢʨʝʪʠʨʫʝʤʳʡ 

ʘʮʠʥʘʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ ʠ 

ʤʦʣʦʯʥʳʤʠ ʞʝʣʝʟʘʤʠ ʚʦ ʚʨʝʤʷ ʣʘʢʪʘʮʠʠ ʚ ʤʦʣʦʢʦ. ɺ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 

(ɾʂʊ) CEL ʚʳʧʦʣʥʷʝʪ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʨʦʣʴ ʜʣʷ ʜʨʫʛʠʭ ʣʠʧʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚ, ʟʘʚʝʨʰʘʷ ʧʦʣʥʦʝ ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʠ ʘʜʩʦʨʙʮʠʶ ʞʠʨʦʚ. CEL ʩʦʩʪʘʚʣʷʝʪ 

4ï8 % ʦʪ ʚʩʝʛʦ ʩʝʢʨʝʪʠʨʫʝʤʦʛʦ ʙʝʣʢʘ ʚ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʤ ʩʦʢʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣ 

ʧʦʢʘʟʘʥ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʈʅʂ CEL ʚ ʤʘʢʨʦʬʘʛʘʭ. CEL ʫʯʘʩʪʚʫʝʪ ʪʘʢʞʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʩʝʢʨʝʮʠʠ ʭʠʣʦʤʠʢʨʦʥʦʚ, ʧʝʨʝʥʦʩʷʱʠʭ ʣʠʧʠʜʳ ʠʟ ʢʠʰʝʯʥʠʢʘ ʢ 

ʪʢʘʥʷʤ ʪʝʣʘ. ɻʣʠʢʦʧʨʦʪʝʠʥ ʧʦʢʠʜʘʝʪ ʢʨʦʚʴ ʧʫʪʝʤ ʬʠʣʴʪʨʘʮʠʠ ʧʦʯʝʯʥʳʤ 

ʢʣʫʙʦʯʢʦʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʚ ʤʦʯʝ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ [122].  

ɻʝʥ CEL ʢʘʨʪʠʨʦʚʘʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 9 ʚ ʧʦʣʦʞʝʥʠʠ 34.13 

(9q34.13), ʩʦʩʪʦʠʪ ʠʟ 11 ʵʢʟʦʥʦʚ. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ CEL ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʷʤ 

ʨʘʙʦʪʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʩ ʨʘʥʥʝʛʦ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʷʚʣʷʶʱʠʤʠʩʷ ʚ 

ʵʢʩʢʨʝʮʠʠ ʣʠʧʠʜʦʚ ʩ ʢʘʣʦʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʬʝʢʘʣʴʥʦʡ ʵʣʘʩʪʘʟʳ, ʩʥʠʞʝʥʥʳʤ 
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ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ ɽ, ʘʢʢʫʤʫʣʷʮʠʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ, ʘ ʚ 

ʚʦʟʨʘʩʪʝ ʧʦʩʣʝ ʩʦʨʦʢʘ ʣʝʪ ï ʨʘʟʚʠʪʠʝʤ ʉɼ ʠ ʥʝʡʨʦʧʘʪʦʣʦʛʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʩʠʥʜʨʦʤʦʤ ʢʘʨʧʘʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʝʤʠʝʣʠʥʠʟʘʮʠʝʡ [234; 278]. 

ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ CEL-MODY ʥʝ ʠʟʚʝʩʪʝʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ MODY, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ CEL, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʤʘʥʠʬʝʩʪʘʮʠʝʡ ʜʠʘʙʝʪʘ 

ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʬʦʨʤʠʨʫʶʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʢʠʩʪʳ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʢʘʟʘʣʩʷ ʩʚʷʟʘʥʥʳʤ ʩ 

ʘʢʪʠʚʘʮʠʝʡ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ MAPK (mitogen-activated protein kinase). ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʪʘʢʠʝ ʢʠʩʪʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʟ ʵʪʦʛʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʣʠʮʘ ʩ CEL-

MODY ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [87]. 

ʋ 7 ʯʣʝʥʦʚ ʜʘʪʩʢʦʡ ʩʝʤʴʠ ʩ ʘʫʪʦʩʦʤʥʳʤ ʜʦʤʠʥʘʥʪʥʳʤ ʜʠʘʙʝʪʦʤ ʠ 

ʵʢʟʦʢʨʠʥʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ Torsvik J. et al. (2010) ʚʳʷʚʠʣ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʚʘʨʠʘʥʪ ʘʣʣʝʣʷ VNTR, ʩʦʜʝʨʞʘʱʠʡ ʪʦʣʴʢʦ 3 ʧʦʚʪʦʨʘ. ʋ 4 ʠʟ 

ʥʦʩʠʪʝʣʝʡ ʵʪʦʛʦ ʘʣʣʝʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʉɼ, ʝʱʸ ʫ 2 ï ʅʋʆ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫ ʜʚʦʠʭ 

ʥʦʩʠʪʝʣʝʡ ʢʦʨʦʪʢʦʛʦ ʘʣʣʝʣʷ ʙʳʣʠ ʧʦʢʘʟʘʥ rʥʘʨʫʰʝʥʠʷ ʚ ʵʢʟʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɸʣʣʝʣʴ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝ ʠʟ 233 

ʥʦʨʚʝʞʮʝʚ, ʥʦ ʦʜʠʥ ʯʝʣʦʚʝʢ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʥʦʩʠʪʝʣʝʤ ʘʣʣʝʣʷ ʩ 4 

ʧʦʚʪʦʨʘʤʠ. ɹʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʢʦʨʦʪʢʠʡ ʘʣʣʝʣʴ ʩ 3 ʧʦʚʪʦʨʘʤʠ ʠʤʝʝʪ 

ʤʝʥʴʰʫʶ ʧʝʥʝʪʨʘʥʪʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ MODY, ʯʝʤ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʜʝʣʝʮʠʠ ʚ 

VNTR [122]. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʨʦʪʝʦʤʘ ʫ ʯʣʝʥʦʚ ʦʧʠʩʘʥʥʦʡ ʨʘʥʝʝ [227] ʩʝʤʴʠ ʩ CEL-

MODY, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʙʝʣʢʠ, ʵʢʩʧʨʝʩʩʠʷ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʥʦʩʠʪʝʣʝʡ 

ʜʝʣʝʮʠʠ ʚ ʛʝʥʝ CEL ʠ ʚ ʥʝʟʘʚʠʩʠʤʦʡ ʚʳʙʦʨʢʝ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ʕʪʦ 

ʵʣʦʥʛʘʮʠʦʥʥʳʡ ʬʘʢʪʦʨ 1-Ŭ-1, ʵʧʠʜʠʤʘʣʴʥʳʡ ʩʝʢʨʝʪʦʨʥʳʡ ʧʨʦʪʝʠʥ 1 ʠ ʙʝʣʦʢ 14-3-

3 ʩʠʛʤʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʥʝʢʦʪʦʨʳʤʠ ʚʠʜʘʤʠ ʨʘʢʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʠʤʝʥʥʦ ʵʪʠ ʙʝʣʢʠ ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ CEL-MODY [86]. 

 

PAX4-MODY (MODY9)  

ɻʝʥ PAX4 (Paired-homeodomaintranscriptionfactor 4) ʢʦʜʠʨʫʝʪ ʬʘʢʪʦʨ 
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ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ, ʨʘʟʚʠʪʠʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ɓ-ʢʣʝʪʦʢ ʚʦ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [135]. ʋ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ PAX4 ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ 

ʥʦʨʤʝ ʚ ʷʜʨʘʭ Ŭ- ʠ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɻʝʥ PAX4 ʫ ʯʝʣʦʚʝʢʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʭʨʦʤʦʩʦʤʝ 7 ʠ ʩʦʩʪʦʠʪ ʠʟ 10 ʵʢʟʦʥʦʚ [220]. 

ʇʨʦʚʝʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʘʩʩʦʮʠʘʮʠʡ ʤʫʪʘʮʠʡ ʛʝʥʘ 

PAX4 ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʜʠʘʙʝʪʘ, ʦʧʨʝʜʝʣʝʥʳ ʢʦʨʨʝʣʷʮʠʠ ʩ ʉɼ1, ʉɼ2, ʩ 

MODY9 ʠ ʩ ʨʘʟʚʠʪʠʝʤ ʢʝʪʦʘʮʠʜʦʟʘ [83; 246]. ʅʝʢʦʪʦʨʳʝ ʧʦʣʠʤʦʨʬʠʟʤʳ ʵʪʦʛʦ 

ʛʝʥʘ ʦʢʘʟʘʣʠʩʴ ʨʘʩʦ- ʠ ʵʪʥʦʩʧʝʮʠʬʠʯʥʳʤʠ. Mauvais-Jarvis et al. (2004) 

ʛʝʥʦʪʠʧʠʨʦʚʘʣʠ ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʜʢʠʤ ʧʦʜʪʠʧʦʤ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ Ketosis-Prone 

Diabetes (KPD) ʠʟ ɿʘʧʘʜʥʦʡ ɸʬʨʠʢʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 101 ʧʘʮʠʝʥʪʘ ʧʦ 

ʤʫʪʘʮʠʷʤ ʚ ʛʝʥʝ PAX4 ʙʳʣʠ ʚʳʷʚʣʝʥʳ 3 ʥʝʩʠʥʦʥʠʤʠʯʥʳʝ ʟʘʤʝʥʳ: ʈ321ʅ, R37W 

ʠ R133W. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ R133W (rs 2233578) ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʨʘʟʚʠʪʠʶ KPD ʧʦ 

ʨʝʮʝʩʩʠʚʥʦʤʫ ʪʠʧʫ. ɺʩʝʛʦ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 4 ʛʦʤʦʟʠʛʦʪʥʳʭ 

ʥʦʩʠʪʝʣʷ ʤʫʪʘʮʠʠ R133W ʛʝʥʘ PAX4 ʠ 27 ʛʝʪʝʨʦʟʠʛʦʪ. ʕʪʘ ʤʫʪʘʮʠʷ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝ ʠʟ 355 ʘʬʨʠʢʘʥʮʝʚ 

ʠ ʫ 123 ʘʬʨʠʢʘʥʩʢʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ1 ʠ ʉɼ2 ʩ ʯʘʩʪʦʪʦʡ ʦʢʦʣʦ 10 %, ʥʦ ʥʝ ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝ ʝʚʨʦʧʝʦʠʜʦʚ (200 ʯʝʣ).  

ɺ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʙʦʨʢʠ ʜʝʪʝʡ ʩ ʉɼ1 ʠ ʜʝʪʝʡ, ʠʤʝʚʰʠʭ ʘʥʪʠʪʝʣʘ ʢ ICA 

ʩ ʥʦʨʤʦʛʣʠʢʝʤʠʝʡ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʥ PAX4 ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʛʝʥʝʨʘʮʠʶ                    

ɓ-ʢʣʝʪʦʢ. ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʤʫ 

ʧʦʣʠʤʦʨʬʠʟʤʫ ʈ321ʅ (rs 712701) ʛʝʥʘ PAX4 ʫ ʜʝʪʝʡ ʩ ʘʥʪʠʪʝʣʘʤʠ ʧʨʦʪʠʚ ɓ-ʢʣʝʪʦʢ 

ʠʤʝʣ ʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʉɼ1 [68]. ʇʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ 

ʚʘʨʠʘʥʪʘ rs 2233580 (R192H, G > A) ʛʝʥʘ PAX4 ʩ ʉɼ2 ʫ ʧʘʮʠʝʥʪʦʚ ʂʠʪʘʷ ʠ 

ʊʘʠʣʘʥʜʘ. ʇʨʠ ʵʪʦʤ ʥʦʩʠʪʝʣʴʩʪʚʦ ʘʣʣʝʣʷ ɸ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤ 

ʚʦʟʨʘʩʪʦʤ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ [126]. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 324 ʟʜʦʨʦʚʳʭ ʢʠʪʘʡʮʝʚ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʦʩʠʪʝʣʠ ʛʝʥʦʪʠʧʦʚ ɸɸ ʠ ɸG ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ rs 2233575 

ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʩʫʣʠʥʘ ʚ ʢʨʦʚʠ, ʯʝʤ ʥʦʩʠʪʝʣʠ ʛʝʥʦʪʠʧʘ GG [296].  

ʆʧʠʩʘʥʳ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ PAX4, ʪʘʢʠʝ ʢʘʢ 

ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ, ʩʪʦʡʢʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɓ-ʢʣʝʪʦʢ ʠ 
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ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʣʶʢʘʛʦʥʧʨʦʜʫʮʠʨʫʶʱʠʭ Ŭ-ʢʣʝʪʦʢ [135]. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʉɼ ʩʦʩʪʦʷʥʠʷ, ʚʢʣʶʯʘʣʠ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʫʶ ʜʠʘʙʝʪʠʯʝʩʢʫʶ 

ʥʝʬʨʦʧʘʪʠʶ, ʛʝʧʘʪʦʧʘʪʠʶ, ʤʠʦʧʘʪʠʶ ʠ ʢʘʨʜʠʦʤʠʦʧʘʪʠʶ [245]. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ PAX4 ʩʥʠʞʘʝʪ ʨʦʩʪ ʢʣʝʪʦʢ ʤʝʣʘʥʦʤʳ [243]. 

 

INS-MODY  (MODY 10) 

ɻʝʥ INS ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ 11-ʡ ʭʨʦʤʦʩʦʤʳ (11p15.5), 

ʢʦʜʠʨʫʝʪ ʧʨʦʬʝʨʤʝʥʪ (ʧʨʦʠʥʩʫʣʠʥ), ʢʦʪʦʨʳʡ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ɓ-ʢʣʝʪʢʘʤʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʢʣʝʪʢʘʤʠ ʪʠʤʫʩʘ. ʇʨʦʠʥʩʫʣʠʥ ʵʥʟʠʤʘʪʠʯʝʩʢʠ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ A ʠ ɺ-ʮʝʧʠ ʠʥʩʫʣʠʥʘ ʠ ʉ-ʧʝʧʪʠʜ. ʇʨʠ ʵʢʩʧʨʝʩʩʠʠ ʚ ʪʠʤʫʩʝ 

ʠʥʩʫʣʠʥ ʨʝʛʫʣʠʨʫʝʪ ʥʝʛʘʪʠʚʥʫʶ ʩʝʣʝʢʮʠʶ ʘʫʪʦʨʝʘʢʪʠʚʥʳʭ ʊ-ʢʣʝʪʦʢ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʠʤʤʫʥʥʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʘʣʣʝʣʷ ʛʝʥʘ INS ʩ ʜʣʠʥʥʳʤʠ VNTR-ʧʦʚʪʦʨʘʤʠ ʦʙʣʘʜʘʝʪ 

ʧʨʦʪʝʢʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʜʥʘʢʦ, ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ɻʉɼ ʠ ʉɼ2, ʘ ʪʘʢʞʝ ʩʠʥʜʨʦʤʘ ʧʦʣʠʢʠʩʪʦʟʥʳʭ 

ʷʠʯʥʠʢʦʚ [175]. ʇʨʠ ʘʣʣʝʣʷʭ ʛʝʥʘ INS ʩ ʢʦʨʦʪʢʠʤʠ VNTR-ʧʦʚʪʦʨʘʤʠ, ʥʘʧʨʦʪʠʚ, 

ʧʦʚʳʰʝʥ ʨʠʩʢ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʦʩʦʙʝʥʥʦ ʉɼ1 ʠ ʮʝʣʠʘʢʠʠ), ʘ ʪʘʢʞʝ 

ʨʘʢʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [177]. ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ INS ʚʳʟʳʚʘʶʪ ʜʠʘʙʝʪ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ INS ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ MODY10, 

ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʠ, ʛʠʧʝʨʧʨʦʠʥʩʫʣʠʥʝʤʠʠ ʠ ʉɼ1 ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ [253; 

324]. ʉʨʝʜʠ ʣʠʮ ʩ ʜʠʘʛʥʦʟʦʤ MODY, ʫ ʦʜʥʦʛʦ ʧʨʦʙʘʥʜʘ ʚ ʛʝʥʝ INS ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʤʫʪʘʮʠʷ c.137G > A (R46Q), ʦʥʘ ʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ ʝʛʦ ʦʪʮʘ ʩ ʉɼ ʠ 

ʪʝʪʠ ʧʦ ʦʪʮʦʚʩʢʦʡ ʣʠʥʠʠ. ʉɼ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ ʥʠʭ ʚ ʚʦʟʨʘʩʪʝ 20, 18, ʠ 17 ʣʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ ʦʥʠ ʧʦʣʫʯʘʣʠ ʥʝʙʦʣʴʰʠʝ ʜʦʟʳ ʠʥʩʫʣʠʥʘ. ʋ 

ʜʝʚʦʯʢʠ 10 ʣʝʪ ʩ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʳʤ ʉɼ1, ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʠ 

ʢʝʪʦʘʮʠʜʦʟʦʤ ʚ ʘʥʘʤʥʝʟʝ ʚʳʷʚʠʣʠ ʤʫʪʘʮʠʶ INS c.163C > T (R55C). ɽʝ ʤʘʪʴ ʪʦʞʝ 

ʙʳʣʘ ʥʦʩʠʪʝʣʴʥʠʮʝʡ R55C ʤʫʪʘʮʠʠ de novo, ʢʦʪʦʨʦʡ ʧʦʩʪʘʚʠʣʠ ʜʠʘʛʥʦʟ 

ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʦʛʦ ʜʠʘʙʝʪʘ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʝʪʦʘʮʠʜʦʟʘ ʚ ʚʦʟʨʘʩʪʝ 13 ʣʝʪ. 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʦʩʪʘʪʦʯʥʘʷ ʩʝʢʨʝʮʠʷ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 
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ʞʝʣʝʟʳ [230]. 

 

BLK -MODY  (MODY 11) 

ɻʝʥ BLK ʢʦʜʠʨʫʝʪ ʥʝʨʝʮʝʧʪʦʨʥʫʶ ʪʠʨʦʟʠʥʢʠʥʘʟʫ ʩʝʤʝʡʩʪʚʘ SRC 

ʧʨʦʪʦʦʥʢʦʛʝʥʦʚ (B-lymphoidtyrosinekinase), ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʢʣʝʪʦʢ. ɻʝʥ ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʘ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ 8-ʡ ʭʨʦʤʦʩʦʤʳ 

(8p23.1) ʠ ʩʦʩʪʦʠʪ ʠʟ 16 ʵʢʟʦʥʦʚ [82]. BLK ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʭ 

ʦʩʪʨʦʚʢʘʭ ʯʝʣʦʚʝʢʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ɓ-ʢʣʝʪʢʘʭ, ʚ ʢʣʝʪʢʘʭ ʧʦʧʝʨʝʯʥʦ-ʧʦʣʦʩʘʪʳʭ 

ʤʳʰʮ, ʧʨʦʪʦʢʘʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʠ ʢʣʝʪʢʘʭ ʃʝʡʜʠʛʘ [226]. 

ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ ʫʤʝʥʴʰʘʶʪ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʦʧʨʝʜʝʣʷʝʤʳʤ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʠʥʜʫʮʠʨʫʶʱʠʡ ʵʬʬʝʢʪ BLK ʚ 

ʦʪʥʦʰʝʥʠʠ ʵʢʩʧʨʝʩʩʠʠ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ Pdx1 ʠ Nkx6.1. ʄʫʪʘʮʠʠ ʚ ʵʪʦʤ 

ʛʝʥʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʨʘʟʚʠʪʠʝ MODY ʜʠʘʙʝʪʘ ʪʠʧʘ 11. 

ɺ ʪʨʝʭ ʩʝʤʴʷʭ ʩ BLK-MODY ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ BLK, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʉɼ. ʋ ʯʣʝʥʦʚ ʦʜʥʦʡ 

ʝʚʨʦʧʝʦʠʜʥʦʡ ʩʝʤʴʠ, ʠʤʝʶʱʠʭ BLK-MODY ʚ ʧʷʪʠ ʧʦʢʦʣʝʥʠʷʭ, Borowiec M. et al. 

ʦʧʨʝʜʝʣʠʣʠ ʪʨʠ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ BLK. ʅʠ ʦʜʠʥ ʠʟ ʯʣʝʥʦʚ ʩʝʤʴʠ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ 

BLK ʥʝ ʠʤʝʣ ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʘʥʘʤʥʝʟʝ [226].  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʷ A71T ʚ ʙʝʣʢʝ BLK ʥʘʨʫʰʘʝʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʠ ʵʢʩʧʨʝʩʩʠʶ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ Pdx1 

ʠ Nkx6.1. ʇʝʥʝʪʨʘʥʪʥʦʩʪʴ ʥʘʡʜʝʥʥʦʛʦ ʛʘʧʣʦʪʠʧʘ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 33 % ʜʦ 89 % ʠ 

ʤʦʜʫʣʠʨʦʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʄʊ [226]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʷ A71T, 

ʦʪʜʝʣʴʥʦ ʦʪ ʦʩʪʘʣʴʥʳʭ, ʚʳʰʝ ʥʘʟʚʘʥʥʳʭ, ʠʤʝʝʪ ʦʯʝʥʴ ʥʠʟʢʫʶ ʧʝʥʝʪʨʘʥʪʥʦʩʪʴ ʠ 

ʚʦʟʤʦʞʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʠʩʢ ʉɼ2 [270]. ʋ ʥʦʩʠʪʝʣʝʡ ʟʘʤʝʥʳ G/T ʚ 

ʧʦʟʠʮʠʠ chr8:11459531 ʚ ʯʝʪʳʨʝʭ ʧʦʢʦʣʝʥʠʷʭ ʦʜʥʦʡ ʝʚʨʦʧʠʦʠʜʥʦʡ ʩʝʤʴʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʜʠʘʙʝʪ ʪʠʧʘ BLK-MODY. ʄʫʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʫ 672 ʝʚʨʦʧʠʦʠʜʥʳʭ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ, ʥʘʨʫʰʘʣʘ ʨʘʙʦʪʫ 

ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ BLK. ʆʜʠʥ ʠʟ ʯʣʝʥʦʚ ʩʝʤʴʠ ï ʥʦʩʠʪʝʣʴ ʤʫʪʘʮʠʠ, ʚ ʚʦʟʨʘʩʪʝ 10 ʣʝʪ 

ʠʤʝʣ ʥʦʨʤʦʛʣʠʢʝʤʠʶ [226]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʦ ʙʦʣʝʝ 10 ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ 

BLK. 
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ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʚ ʧʨʦʤʦʪʦʨʝ ʛʝʥʘ BLK ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ 

ʥʝʢʦʪʦʨʳʭ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ ʚʦʣʯʘʥʢʘ, 

ʩʢʣʝʨʦʜʝʨʤʠʷ, ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ʩʠʥʜʨʦʤ ʐʝʛʨʝʥʘ, ʙʦʣʝʟʥʴ ʂʘʚʘʩʘʢʠ, 

ʧʝʨʚʠʯʥʳʡ ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʳʡ ʩʠʥʜʨʦʤ ʠ ʤʠʦʟʠʪʳ), ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ, 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ [67; 69; 178; 312]. 

BLK ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ ʧʨʦʪʦʦʥʢʦʛʝʥʦʤ, ʩʧʦʩʦʙʥʳʤ ʠʥʜʫʮʠʨʦʚʘʪʴ 

ʦʧʫʭʦʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʊ-ʢʣʝʪʦʯʥʫʶ ʣʠʤʬʦʤʫ ʠ ʜʨʫʛʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʥʝʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ (ʨʘʢ ʤʦʣʦʯʥʳʭ ʞʝʣʸʟ, ʧʦʯʝʢ, ʣʸʛʢʠʭ) [48]. 

 

ABCC8-MODY  (MODY 12) 

ɻʝʥ ABCC8 ʢʦʜʠʨʫʝʪ ʚʪʦʨʫʶ ʩʫʙʲʝʜʠʥʠʮʫ ɸʊʌ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʘʣʠʝʚʳʭ 

ʢʘʥʘʣʦʚ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ï ʨʝʮʝʧʪʦʨʘ ʢ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʝ 1 

(SUR1). ɿʘʢʨʳʪʠʝ ɸʊʌ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʘʣʠʝʚʳʭ ʢʘʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʩʝʢʨʝʮʠʠ ʛʣʶʢʦʟʦʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʠʥʩʫʣʠʥʘ ɓ-ʢʣʝʪʢʘʤʠ. ʂʘʣʠʝʚʳʝ ʢʘʥʘʣʳ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥʘʭ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʢʣʝʪʦʢ ʛʣʘʜʢʦʡ ʠ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʥʝʡʨʦʥʦʚ ʠ ʤʠʦʢʘʨʜʠʦʮʠʪʦʚ. ʂʘʣʠʝʚʳʝ 

ʢʘʥʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʤʝʤʙʨʘʥʝ ɓ-ʢʣʝʪʦʢ, ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ 4 ʩʫʙʲʝʜʠʥʠʮ 

SUR1 ʠ 4 ʩʫʙʲʝʜʠʥʠʮ Kir6.2 ʚ ʦʢʪʘʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ [58]. ʏʝʪʳʨʝ Kir6.2 

ʩʫʙʲʝʜʠʥʠʮʳ ʦʙʨʘʟʫʶʪ ʧʦʨʫ, ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʚʦʜʠʤʦʩʪʴ ʢʘʥʘʣʘ (ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ɸʊʌ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʢʨʳʪʠʶ ʢʘʣʠʝʚʦʛʦ ʢʘʥʘʣʘ), ʙʣʦʢʠʨʫʶʪʩʷ ʠʦʥʘʤʠ Mg ʠ 

ʧʦʣʠʘʤʠʥʘʤʠ. ʏʝʪʳʨʝ SUR1-ʩʫʙʲʝʜʠʥʠʮʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦ ʚʦʢʨʫʛ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʳ ʠ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʥʳʤʠ. SUR1 ï ʚʳʩʦʢʦʘʬʬʠʥʥʳʡ 

ʨʝʮʝʧʪʦʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ɓ-ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ 

ʥʝʡʨʦʥʘʭ. SUR2 ï ʥʠʟʢʦʘʬʬʠʥʥʳʡ ʨʝʮʝʧʪʦʨ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʢʣʝʪʢʘʭ ʩʝʨʜʮʘ ʠ 

ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, SUR2ɺ ï ʚ ʢʣʝʪʢʘʭ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʚ ʥʝʡʨʦʥʘʭ. 

ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ ABCC8 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ABCC8-MODY 

(MODY12), ʉɼ2, ʛʝʩʪʘʮʠʦʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠ ʥʝʦʥʘʪʘʣʴʥʳʤ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ. ʊʘʢʞʝ ʥʘʣʠʯʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ ABCC8 ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʯʨʝʟʤʝʨʥʫʶ 

ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʘ ʚ ʤʣʘʜʝʥʯʝʩʢʦʤ 

ʚʦʟʨʘʩʪʝ [318]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ABCC8-MODY, ʢʦʪʦʨʳʝ 
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ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʢʣʠʥʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ. ʆʧʠʩʘʥʘ ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ ABCC8 ʚ ʪʨʝʭ 

ʧʦʢʦʣʝʥʠʷʭ ʦʜʥʦʡ ʩʝʤʴʠ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʜʝʬʠʮʠʪ ʛʣʶʢʦʢʠʥʘʟʳ (GCK-MODY), ʩ 

çʤʷʛʢʦʡè ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʥʝ ʪʨʝʙʫʶʱʝʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ [131]. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʩ ʦʧʠʩʘʥʠʝʤ ʩʫʜʦʨʦʛ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ ʚ 

ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʫ ʦʪʮʘ ʧʨʦʙʘʥʜʘ ʩ ABCC8-MODY, ʫ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʉɼ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʝ ABCC8 ʚ ʚʦʟʨʘʩʪʝ 28 ʣʝʪ 

[54]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʝʱʸ ʦʜʥʦ ʦʧʠʩʘʥʠʝ ʦ ʥʘʣʠʯʠʠ ʩʫʜʦʨʦʞʥʦʛʦ ʩʠʥʜʨʦʤʘ 

ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ ʫ ʧʨʦʙʘʥʜʘ ʩ ABCC8-MODY ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ [58]. ʉʫʜʦʨʦʛʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʦʥʘʪʘʣʴʥʳʤ ʜʠʘʙʝʪʦʤ ʷʚʣʷʶʪʩʷ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

DEND ʩʠʥʜʨʦʤʘ (developmental delay, epilepsy, and neonatal diabetes), ʢ ʢʦʪʦʨʦʤʫ 

ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʦʪʩʪʘʚʘʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʠ ʵʧʠʣʝʧʩʠʷ [232]. ɼʘʥʥʳʡ ʩʠʥʜʨʦʤ 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ KCNJ11. ʇʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʜʘʥʥʦʤ ʛʝʥʝ ʥʘʨʫʰʘʝʪʩʷ ʬʫʥʢʮʠʷ Kir6.2 ɸʊʌ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʘʣʠʝʚʳʭ ʢʘʥʘʣʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ɓ-ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʥʦ ʠ ʚ ʥʝʡʨʦʥʘʭ, 

ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ. ʇʨʠ ʤʫʪʘʮʠʷʭ ʚ ABCC8 ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʩʬʫʥʢʮʠʷ ʢʘʥʘʣʦʚ, ʥʦ ʟʘ ʩʯʸʪ ʩʫʙʲʝʜʠʥʠʮʳ SUR1, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʠ ʥʝʡʨʦʥʘʭ. ɺʦʟʤʦʞʥʦ, ʥʘʣʠʯʠʝ ʩʫʜʦʨʦʛ ʧʨʠ ABCC8-

MODY ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ ABCC8 ʠ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʠ DEND 

ʩʠʥʜʨʦʤʝ, ʩʦʯʝʪʘʝʪʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʉɼ, ʥʦ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ. ɼʘʥʥʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ.   

ʇʨʠ ʣʝʯʝʥʠʠ ʚʨʦʞʜʝʥʥʦʛʦ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʘ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 6ï9 ʣʝʪ ʩ 

ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ ABCC8 ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʩʫʣʠʥʘ ʚʦ ʚʨʝʤʷ ʨʝʤʠʩʩʠʠ ʩʦʭʨʘʥʷʣʘʩʴ 

ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʠʣʠ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʡ [272]. ʆʧʠʩʘʥ ʩʣʫʯʘʡ 

ʚʨʦʞʜʝʥʥʦʛʦ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʘ ʫ ʩʠʙʩʦʚ-ʢʦʤʧʘʫʥʜ-ʛʝʪʝʨʦʟʠʛʦʪ ʧʦ ʜʚʫʤ 

ʤʫʪʘʮʠʷʤ p.I60N (c.179T > A) ʠ p.G1555V (c.4664G > T) ʛʝʥʘ ABCC8. ʋ 

ʪʨʝʭʣʝʪʥʝʛʦ ʤʘʣʴʯʠʢʘ ʩ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤʠ ʵʧʠʟʦʜʘʤʠ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʞʠʟʥʠ 

ʚʨʦʞʜʝʥʥʳʡ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤ ʢʦʨʨʠʛʠʨʦʚʘʣʩʷ ʚʥʫʪʨʠʚʝʥʥʳʤ ʚʣʠʚʘʥʠʝʤ 

ʛʣʶʢʦʟʳ ʠ ʜʠʘʟʦʢʩʠʜʦʤ. ʈʘʟʚʠʪʠʝ ʧʘʮʠʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʦʟʨʘʩʪʫ, ʠʥʦʛʜʘ 

ʙʳʣʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʵʧʠʟʦʜʳ. ʋ ʝʛʦ 8-ʣʝʪʥʝʛʦ ʩʠʙʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʙʳʣʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʪʷʞʝʣʘʷ ʧʦʩʪʥʘʪʘʣʴʥʘʷ ʛʠʧʦʛʣʠʢʝʤʠʷ, ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ 
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ʩʫʜʦʨʦʛʠ, ʪʷʞʝʣʦʝ ʧʦʨʘʞʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʝʨʘʧʠʶ ʜʠʘʟʦʢʩʠʜʦʤ 

[95].  

ʅʘʣʠʯʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ ABCC8 ʧʦʟʚʦʣʷʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʣʝʯʝʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʫ ʥʦʩʠʪʝʣʝʡ 

ʤʫʪʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʦʚ ʢ ʇʉʄ. ʌʘʢʪ ʥʘʣʠʯʠʷ ʧʦʜʪʚʝʨʞʜʸʥʥʦʡ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ 

ABCC8 ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʢʘʟʘʥʠʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʣʠʮ ʩ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ 

ʥʘ ʣʝʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘʤʠ ʛʨʫʧʧʳ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʭʘʥʠʟʤʦʤ 

ʠʭ ʜʝʡʩʪʚʠʷ [53]. ʆʧʠʩʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʙʠʥʘʮʠʠ ʇʉʄ ʩ 

ʠʥʛʠʙʠʪʦʨʘʤʠ ʛʣʶʢʦʟʦ-ʥʘʪʨʠʝʚʦʛʦ ʢʦʪʨʘʥʩʧʦʨʪʝʨʘ 2 ʪʠʧʘ (SGLT2) ʧʨʠ ʜʘʥʥʦʤ 

ʧʦʜʪʠʧʝ MODY [54]. ʋʩʧʝʰʥʳʡ ʦʧʳʪ ʧʝʨʝʚʦʜʘ ʩ ʪʝʨʘʧʠʠ ʠʥʩʫʣʠʥʦʤ ʥʘ ʪʝʨʘʧʠʶ 

ʧʨʝʧʘʨʘʪʘʤʠ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʦʧʠʩʘʥ ʚ ʀʨʘʢʝ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ ʛʝʥʘ 

ABCC8 [286].  

 

KCNJ11-MODY  (MODY 13) 

ɻʝʥ KCNJ11 (potassium voltage-gated channel subfamily  J member 11) 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ 11-ʡ ʭʨʦʤʦʩʦʤʳ (11p15.1) ʠ ʩʦʩʪʦʠʪ ʠʟ 3 ʵʢʟʦʥʦʚ. 

ɻʝʥ KCNJ11 ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ Kir6.2 (Potassium inward rectifier 6.2), ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʩʫʙʲʝʜʠʥʠʮ ʢʘʥʘʣʘ ï ʨʝʮʝʧʪʦʨ ʢ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʝ 

(SUR1). ʂir6.2 ʩʫʙʲʝʜʠʥʠʮʳ ʦʙʨʘʟʫʶʪ ʧʦʨʳ ʢʘʥʘʣʘ ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʩʚʷʟʘʥ ʩ 

SUR-ʩʫʙʲʝʜʠʥʠʮʝʡ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʢʘʥʘʣʘ [129]. ɿʘʢʨʳʪʠʝ ɸʊʌ-

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʘʣʠʝʚʳʭ ʢʘʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʝʢʨʝʮʠʠ 

ʛʣʶʢʦʟʦʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʠʥʩʫʣʠʥʘ ɓ-ʢʣʝʪʢʘʤʠ. ʆʪʢʨʳʪʠʝ ʞʝ ʵʪʠʭ ʢʘʥʘʣʦʚ 

ʠʥʛʠʙʠʨʫʝʪ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ.  

ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ MODY13, ʉɼ2, ɻʉɼ ʠ 

ʥʝʦʥʘʪʘʣʴʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʅʘʣʠʯʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ KCNJ11 ʠ ABCC8 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʚʳʰʝʥʥʫʶ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʠ ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʘ ʚ 

ʤʣʘʜʝʥʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ. ʄɻʀ ʚʘʞʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤʦʤ ʠʣʠ 

ʥʝʦʥʘʪʘʣʴʥʦʤ ʜʠʘʙʝʪʦʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʫʪʘʮʠʡ ʚ ʜʘʥʥʳʭ ʛʝʥʘʭ. 

ɺʘʨʠʘʥʪ K ʧʦʣʠʤʦʨʬʠʟʤʘ E23K (rs 5219) ʛʝʥʘ KCNJ11 (1187 

ʧʘʮʠʝʥʪʦʚ + 4791 ʢʦʥʪʨʦʣʴ) ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʉɼ2 [152; 273] ʠ ʧʨʝʜʠʘʙʝʪʦʤ [258]. 
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ɺ ʨʦʩʩʠʡʩʢʦʡ ʚʳʙʦʨʢʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ rs 5219 ʠ rs 757110 ʥʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʉɼ2. 

ʇʨʦʚʝʜʝʥʥʳʡ ʤʝʪʘ-ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʘʩʩʦʮʠʘʮʠʶ E23K ʠ S1369A ʩ ʉɼ2 ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ [273]. ʅʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʚʳʷʚʠʣʦ ʘʩʩʦʮʠʘʮʠʶ ʧʦʣʠʤʦʨʬʠʟʤʘ E23K ʩ ʉɼ2 [70; 308]. ʆʜʥʘʢʦ ʚ 

ʙʨʘʟʠʣʴʩʢʦʡ ʚʳʙʦʨʢʝ ʘʩʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ rs 5219 ʛʝʥʘ KCNJ11 ʩ ʉɼ2 ʥʝ 

ʙʳʣʘ ʚʳʷʚʣʝʥʘ [254]. ʇʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʵʪʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩ ʦʪʚʝʪʦʤ ʥʘ 

ʧʨʦʚʦʜʠʤʫʶ ʪʝʨʘʧʠʶ ʛʣʠʙʝʥʢʣʘʤʠʜʦʤ ʧʨʠ ʉɼ2 ʠ ʧʦʣʠʥʝʡʨʦʧʘʪʠʠ [72; 140]. ɺ 

ʩʢʘʥʜʠʥʘʚʩʢʦʡ ʚʳʙʦʨʢʝ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ɽ23ʂ 

ʛʝʥʘ KCNJ11 ʩ ɻʉɼ [71]. ʆʜʥʦʥʫʢʣʝʦʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ rs 5210 ʛʝʥʘ KCNJ11 

ʜʦʩʪʦʚʝʨʥʦ ʩʚʷʟʘʥ ʩ ʉɼ2 ʚ ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʄʝʢʩʠʢʝ [141].  

ʉʫʜʦʨʦʛʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʦʥʘʪʘʣʴʥʳʤ ʜʠʘʙʝʪʦʤ ʷʚʣʷʶʪʩʷ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ DEND ʩʠʥʜʨʦʤʘ (developmental delay, epilepsy, and neonatal 

diabetes), ʢ ʢʦʪʦʨʦʤʫ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʦʪʩʪʘʚʘʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʠ ʵʧʠʣʝʧʩʠʷ [232]. 

ɼʘʥʥʳʡ ʩʠʥʜʨʦʤ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ KCNJ11. ʇʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʷʭ ʚ ʜʘʥʥʦʤ ʛʝʥʝ ʥʘʨʫʰʘʝʪʩʷ ʬʫʥʢʮʠʷ Kir6.2 ɸʊʌ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʢʘʣʠʝʚʳʭ ʢʘʥʘʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ɓ-ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʥʦ ʠ ʚ ʥʝʡʨʦʥʘʭ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ. ɸʊʌ-

ʟʘʚʠʩʠʤʳʡ ʢʘʣʠʝʚʳʡ ʢʘʥʘʣ, ʢʦʜʠʨʫʝʤʳʡ ʛʝʥʘʤʠ KCNJ11 ʠ ABCC8, ʷʚʣʷʝʪʩʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʜʣʷ ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧʳ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ [53].  

 

APPL1-MODY  (MODY 14) 

ɻʝʥ APPL1 ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʨʝʛʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʡ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʟʚʝʥʦʤ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ 

ʘʜʠʧʦʥʝʢʪʠʥʘ ʠ ʠʥʩʫʣʠʥʘ. APPL1 ʯʝʣʦʚʝʢʘ ʚʦʚʣʝʯʝʥ ʚ ʧʨʦʮʝʩʩʳ ʢʣʝʪʦʯʥʦʛʦ 

ʘʧʦʧʪʦʟʘ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ [62]. ɻʝʥ APPL1 ɻ ʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʪʢʘʥʷʭ, ʷʚʣʷʶʱʠʭʩʷ 

ʠʥʩʫʣʠʥʦʚʦʡ ʤʠʰʝʥʴʶ, ʚʢʣʶʯʘʷ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ, ʧʝʯʝʥʴ ʠ ʞʠʨʦʚʫʶ ʪʢʘʥʴ 

[138]. ɺ ʢʘʯʝʩʪʚʝ ʩʚʷʟʘʥʥʦʛʦ ʩ AKT2 (AKT serine/threonine kinase 2) ʘʜʘʧʪʝʨʥʦʛʦ 

ʙʝʣʢʘ, APPL1 ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʜʠʘʪʦʨʦʤ ʘʢʪʠʚʥʦʩʪʠ ʠʥʩʫʣʠʥʘ ʚ ʧʝʯʝʥʠ, 

ʩʢʝʣʝʪʥʳʭ ʤʳʰʮʘʭ, ʘʜʠʧʦʮʠʪʘʭ ʠ ʵʥʜʦʪʝʣʠʠ [61]. AKT2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʝʨʠʥ/ʪʨʝʦʥʠʥʦʚʫʶ ʢʠʥʘʟʫ, ʚʦʚʣʝʯʝʥʥʫʶ ʚ ʨʘʟʚʠʪʠʝ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʠ 
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ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. AKT2 ʘʢʪʠʚʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ ʠ 

ʠʥʩʫʣʠʥʦʤ ʯʝʨʝʟ ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3-ʢʠʥʘʟʫ (PIK3). 

APPL1 ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠʥʩʫʣʠʥʘ ʠ 

ʠʥʩʫʣʠʥʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʘʜʠʧʦʥʝʢʪʠʥʦʚʳʡ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ. 

ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ PTB-ʜʦʤʝʥ APPL1 ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ N-ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʘʜʠʧʦʥʝʢʪʠʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ. ɸʜʠʧʦʥʝʢʪʠʥ (30ʢɼʘ) ʷʚʣʷʝʪʩʷ ʛʦʨʤʦʥʦʤ, ʧʨʦʜʫʮʠʨʫʝʤʳʤ 

ʘʜʠʧʦʮʠʪʘʤʠ, ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ ʘʥʪʠʜʠʘʙʝʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʘʤʠ 

ʠ ʫʩʠʣʠʚʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ, ʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʵʬʬʝʢʪʳ ʥʘ 

ʬʝʨʪʠʣʴʥʦʩʪʴ, ʨʝʛʫʣʠʨʫʝʪ ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ, ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ ʣʘʢʪʘʮʠʶ [98]. 

ʋʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʘʜʠʧʦʥʝʢʪʠʥʘ ʚʝʜʝʪ ʢ ʦʞʠʨʝʥʠʶ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤʫ 

ʩʠʥʜʨʦʤʫ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ APPL1 

ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ MODY14. ɺ ʜʚʫʭ ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʩʝʤʴʷʭ ʩ MODY 

ʜʠʘʙʝʪʦʤ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʤʫʪʘʮʠʠ L552X ʠ D94N ʛʝʥʘ APPL1. ʄʫʪʘʮʠʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 

ʰʝʩʪʠʜʝʩʷʪʠ ʩʝʤʴʷʭ, ʚ ʢʦʪʦʨʳʭ ʉɼ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʪʨʝʭ ʧʦʢʦʣʝʥʠʷʭ ʠ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʤʫʪʘʮʠʠ ʚ ʰʝʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ MODY ʛʝʥʘʭ 

(HNF4A, GCK, HNF1A, PDX1, HNF1B, NEUROD1) [200].  

ʅʦʥʩʝʥʩ-ʤʫʪʘʮʠʷ L552X (rs 869320673) ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʪʨʝʭ 

ʧʦʢʦʣʝʥʠʷʭ ʠʪʘʣʴʷʥʩʢʦʡ ʩʝʤʴʠ ʩ MODY. ʄʫʪʘʮʠʷ ʚʳʷʚʣʝʥʘ ʫ ʚʩʝʭ 10 ʯʣʝʥʦʚ 

ʩʝʤʴʠ ʩ ʜʠʘʙʝʪʦʤ ʠ ʥʘʨʫʰʝʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʛʣʶʢʦʟʝ (ʅʊɻ). ʉʨʝʜʠ ʣʠʮ ʙʝʟ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫ 8 ʯʝʣʦʚʝʢ ʤʫʪʘʮʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʘ, 

ʦʩʪʘʣʴʥʳʝ ʙʳʣʠ ʝʝ ʥʦʩʠʪʝʣʷʤʠ. ʆʜʥʘʢʦ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʥʠ ʥʝ ʜʦʩʪʠʛʣʠ 

ʚʦʟʨʘʩʪʘ 38 ʣʝʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʝʜʠʘʥʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʉɼ ʚ ʵʪʦʡ ʩʝʤʴʝ [200]. 

ʄʠʩʩʝʥʩ-ʤʫʪʘʮʠʷ D94N (rs 796065047, c.280G > A, p.Asp94Asn) 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʪʨʝʭ ʧʦʢʦʣʝʥʠʷʭ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʝʤʴʠ ʩ MODY. ʄʫʪʘʮʠʷ 

ʥʘʡʜʝʥʘ ʫ 5 ʠʟ 7 ʯʣʝʥʦʚ ʩʝʤʴʠ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʋ ʦʜʥʦʛʦ ʠʟ ʯʣʝʥʦʚ ʩʝʤʴʠ ʩ 

ʉɼ, ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʤʫʪʘʮʠʠ D94N, ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʉɼ1 ʚ 

ʚʦʟʨʘʩʪʝ 10 ʣʝʪ. ʋ ʜʨʫʛʦʛʦ ʨʦʜʩʪʚʝʥʥʠʢʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ 
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ʤʫʪʘʮʠʠ D94N, ʤʦʛʣʘ ʙʳʪʴ ʦʙʱʘʷ, ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ ʬʦʨʤʘ ʉɼ2, ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʫ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʉʐɸ. ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʥʘʰʣʠ ʥʠ 

ʦʜʥʦʛʦ ʥʦʩʠʪʝʣʷ ʜʘʥʥʳʭ ʤʫʪʘʮʠʡ ʩʨʝʜʠ 1639 ʣʠʮ ʙʝʟ ʉɼ ʠ 2970 ʣʠʮ ʩ ʉɼ2 

ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʳ [200]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʝʣʦʢ APPL1 ʠʛʨʘʝʪ ʥʝʟʘʤʝʥʠʤʫʶ 

ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʷʭ, ʚ ʧʨʦʮʝʩʩʘʭ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ, 

ʨʘʟʚʠʪʠʠ ʠ ʘʧʦʧʪʦʟʝ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ APPL1 ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʙʝʣʢʦʤ, 

ʩʚʷʟʳʚʘʶʱʠʤ ʨʝʮʝʧʪʦʨ ʘʜʠʧʦʥʝʢʪʠʥʘ, ʥʦ ʪʘʢʞʝ ʦʩʥʦʚʥʳʤ ʙʝʣʢʦʤ ʚ ʩʠʛʥʘʣʴʥʦʤ 

ʧʫʪʠ ʠʥʩʫʣʠʥʘ, ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʠʥʩʫʣʠʥʦʚʳʤ ʠ 

ʘʜʠʧʦʥʝʢʪʠʥʦʚʳʤ ʩʠʛʥʘʣʴʥʳʤʠ ʧʫʪʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, APPL1 ʫʯʘʩʪʚʫʝʪ ʚ 

ʪʨʘʥʩʧʦʨʪʝ ʵʥʜʦʩʦʤ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʧʝʨʝʜʘʯʝʡ ʩʠʛʥʘʣʦʚ. ʍʦʪʷ ʥʝʜʘʚʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʛʘʪʠʣʠ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ 

APPL1 ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ APPL 

ʩʪʦʠʪ ʠʟʫʯʠʪʴ ʚ ʙʫʜʫʱʝʤ. ɺʦ-ʧʝʨʚʳʭ, ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦ ʨʝʛʫʣʷʮʠʷ ʵʢʩʧʨʝʩʩʠʠ 

APPL ʠ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʠ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʫʯʘʩʪʠʝ APPL ʚ ʣʠʧʠʜʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʥʝʠʟʚʝʩʪʥʦ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʧʨʦʷʩʥʠʪ ʬʫʥʢʮʠʠ APPL ʚ ʤʝʪʘʙʦʣʠʟʤʝ 

ʣʠʧʠʜʦʚ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʘʜʠʧʦʥʝʢʪʠʥʦʤ/ʠʥʩʫʣʠʥʦʤ. ɺ ʪʨʝʪʴʠʭ, ʬʫʥʢʮʠʠ APPL ʚ 

ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʠ ʢʘʥʮʝʨʦʛʝʥʝʟʝ ï ʪʘʢʞʝ ʠʥʪʝʨʝʩʥʳʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ [63]. 

 

MODY ʩ ʜʠʛʝʥʥʳʤ ʥʘʩʣʝʜʦʚʘʥʠʝʤ  

ʆʧʠʩʘʥʠʷ MODY ʩ ʜʠʛʝʥʥʳʤ ʥʘʩʣʝʜʦʚʘʥʠʝʤ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʩʦʦʙʱʝʥʠʡ ʦ ʜʠʛʝʥʥʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ MODY 

(ʩʦʯʝʪʘʥʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ HNF1A ʠ HNF1B) ʦʧʫʙʣʠʢʦʚʘʥʦ Karges B. et al. ʚ 

2007 ʛ. [114]. ɺ 2009 ʛ. Beijers H. J. et al. [157] ʦʧʠʩʘʣʠ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʩʦʯʝʪʘʥʠʷ 

ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ HNF4A ʠ HNF1A ʫ ʧʨʦʙʘʥʜʘ ʠ ʝʛʦ ʤʘʪʝʨʠ. Forlani G. et al. [116] ʠ 

Shankar R. K. et al. [113] ʧʦʟʜʥʝʝ ʪʘʢʞʝ ʦʧʠʩʘʣʠ ʩʦʯʝʪʘʥʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ 

HNF4A ʠ HNF1A. ɺ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʦʧʠʩʘʥʠʡ ʩʦʯʝʪʘʥʠʷ ʤʫʪʘʮʠʡ ʠ ʚ 

ʜʨʫʛʠʭ ʛʝʥʘʭ-ʢʘʥʜʠʜʘʪʘʭ MODY. ɺʦ ʚʩʝʭ ʦʧʠʩʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ 
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ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʤʫʪʘʮʠʡ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦ ʉʵʥʛʝʨʫ. ʉ ʚʥʝʜʨʝʥʠʝʤ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʜʠʛʝʥʥʳʭ ʩʣʫʯʘʝʚ MODY ʩʪʘʣʘ ʙʦʣʝʝ ʘʢʪʠʚʥʘ. ʊʘʢ ʚ ʧʨʦʚʝʜʝʥʥʦʤ ʚ 

ʀʥʜʠʠ ʚ 2014 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʠ, [207] ʩʨʝʜʠ 56 ʧʨʦʙʘʥʜʦʚ ʩ ʬʝʥʦʪʠʧʦʤ MODY 

ʜʠʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ (ʩʦʯʝʪʘʥʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ NEUROD1 ʠ PDX1, 

MODY6 ʠ MODY4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚʳʷʚʣʝʥ ʫ 2 ʧʘʮʠʝʥʪʦʚ, ʘ ʚ ʧʨʦʚʝʜʝʥʥʦʤ ʚ 

2015 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʠ Szopa M. et al. [137] ï ʩʨʝʜʠ 54 ʧʨʦʙʘʥʜʦʚ ʜʠʛʝʥʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʦ ʫ 3 ʧʘʮʠʝʥʪʦʚ. ɺ ʦʜʥʦʤ ʠʟ ʩʣʫʯʘʝʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

Szopa M. et al. [137] ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ-ʢʘʥʜʠʜʘʪʝ MODY ʩʦʯʝʪʘʣʘʩʴ ʩ ʤʫʪʘʮʠʝʡ ʚ 

ʜʨʫʛʦʤ ʛʝʥʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

(HNF4A/NEUROD1, HNF1B/HNF4A, HNF4A/PTF1A). 

ɺ ʈʦʩʩʠʠ ʫ 10 ʧʘʮʠʝʥʪʦʚ (8 ʧʨʦʙʘʥʜʦʚ, 1 ʩʠʙʩ, 1 ʨʦʜʠʪʝʣʴ) ʚʳʷʚʣʝʥʦ 

ʩʦʯʝʪʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʠʣʠ çʚʦʟʤʦʞʥʦ ʧʘʪʦʛʝʥʥʳʭè ʤʫʪʘʮʠʡ ʚ ʜʚʫʭ ʛʝʥʘʭ (ʫ 3 ï 

ʩʦʯʝʪʘʥʠʝ ʤʫʪʘʮʠʡ ʚ ʜʚʫʭ ʛʝʥʘʭ-ʢʘʥʜʠʜʘʪʘʭ MODY, ʫ 7 ï ʚ ʛʝʥʝ-ʢʘʥʜʠʜʘʪʝ 

MODY ʠ ʜʨʫʛʦʤ ʛʝʥʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩ ʉɼ), ʚ 1 ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʦ ʦʣʠʛʦʛʝʥʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ (ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ GCK, HNF4A ʠ INSR). ɺ ʦʜʥʦʤ ʠʟ ʩʣʫʯʘʝʚ 

ʦʪʤʝʯʘʣʦʩʴ ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ GCK ʩ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʝ INSR. ɺʩʝ 

ʤʫʪʘʮʠʠ ʥʘʡʜʝʥʳ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʧʦʣʦʞʝʥʠʠ [15]. 

 

1.5 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ MODY ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʉɼ ʫ ʣʠʮ ʩ ʜʝʙʶʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. 

ʆʧʨʝʜʝʣʠʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ ʦʯʝʥʴ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʪʘʢʪʠʢʘ 

ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ, ʥʘʟʥʘʯʝʥʠʝ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ.  

ɸʙʩʦʣʶʪʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ MODY ʷʚʣʷʝʪʩʷ ʚʝʨʠʬʠʢʘʮʠʷ 

ʧʘʪʦʛʝʥʥʦʡ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ MODY, ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʄɻʀ. ʇʨʦʚʝʜʝʥʠʝ ʄɻʀ ʠʥʦʛʜʘ ʚʳʟʳʚʘʝʪ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ. ʉ ʦʜʥʦʡ 
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ʩʪʦʨʦʥʳ, ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʩʚʷʟʘʥʥʫʶ ʩ ʵʪʠʤ ʤʘʣʦʜʦʩʪʫʧʥʦʩʪʴ, 

ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʝʚʳʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʘʞʥʦ ʥʝ 

ʧʨʦʧʫʩʪʠʪʴ ʪʝ ʩʣʫʯʘʠ, ʢʦʪʦʨʳʝ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ 

ʢʨʠʪʝʨʠʠ ʉɼ1 ʠ ʉɼ2. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʨʘʤʢʘʭ SEARCH, 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʬʦʨʤʳ ʤʦʥʦʛʝʥʥʦʛʦ ʉɼ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ ʚ 

94 % ʩʣʫʯʘʝʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʉɼ1 ʠ ʉɼ2, ʠ ʚ 76 % ʩʣʫʯʘʝʚ ʜʘʥʥʳʝ 

ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʥʝʢʦʨʨʝʢʪʥʫʶ ʪʝʨʘʧʠʶ [267]. ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʫ 80 % 

ʧʘʮʠʝʥʪʦʚ ʩ MODY ʅʋʆ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʠʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʢʘʢ ʉɼ1 ʠʣʠ 

ʉɼ2 [209]. ɼʠʘʛʥʦʩʪʠʢʘ ʤʦʥʦʛʝʥʥʦʛʦ ʜʠʘʙʝʪʘ ʟʘʪʨʫʜʥʝʥʘ ʝʱʝ ʪʝʤ, ʯʪʦ 

ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʠ ʥʝ ʫʢʣʘʜʳʚʘʪʴʩʷ ʚ 

ʢʣʘʩʩʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʘʥʥʦʡ ʬʦʨʤʳ ʉɼ, ʪʦʣʴʢʦ ʫ 50 % ʧʘʮʠʝʥʪʦʚ, ʫ 

ʢʦʪʦʨʳʭ ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥ MODY, ʪʝʯʝʥʠʝ ʉɼ ʫʢʣʘʜʳʚʘʣʦʩʴ ʚ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ MODY [209]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʚʳʜʝʣʝʥʠʶ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʧʦʜʦʟʨʠʪʴ ʜʘʥʥʫʶ ʬʦʨʤʫ 

ʉɼ ʠ ʧʨʦʚʝʩʪʠ ʦʪʙʦʨ ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʄɻʀ. ʂ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ 

ʦʪʥʦʩʷʪʩʷ ʦʪʷʛʦʱʝʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ, ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ, 

ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʉɼ1, ʫʨʦʚʝʥʴ ʉ-ʧʝʧʪʠʜʘ, ʦʪʩʫʪʩʪʚʠʝ ʦʞʠʨʝʥʠʷ. ʅʠ ʦʜʠʥ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʘʙʩʦʣʶʪʥʳʡ ʠ 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʠ 

MODY, ʥʦ ʠ ʢʣʠʥʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʣʠʯʘʶʱʠʝ ʝʛʦ ʦʪ ʉɼ1 

ʠ ʉɼ2. 

 

1.5.1 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ MODY ʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 

ʪʠʧʘ 

 

ʉɼ1 ï ʦʜʥʦ ʠʟ ʪʷʞʸʣʳʭ ʵʥʜʦʢʨʠʥʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʤʘʥʠʬʝʩʪʠʨʫʝʪ ʜʦ 40 ʣʝʪ. ɺʦʟʨʘʩʪʥʦʡ ʧʠʢ ʜʝʙʶʪʘ ʉɼ1 ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʨʘʥʥʠʡ ʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ. ʂʣʠʥʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʚʘʨʠʘʙʝʣʴʥʘ, ʥʦ ʯʘʱʝ 

ʧʘʮʠʝʥʪ ʦʪʤʝʯʘʝʪ ʞʘʞʜʫ ʠ ʫʯʘʱʝʥʥʦʝ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ (ʧʦʣʠʫʨʠʶ). ʕʪʠ 
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ʩʠʤʧʪʦʤʳ ʤʦʛʫʪ ʙʝʩʧʦʢʦʠʪʴ ʜʣʠʪʝʣʴʥʦ, ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʥʦ ʤʦʛʫʪ 

ʧʦʷʚʠʪʴʩʷ ʥʝʦʞʠʜʘʥʥʦ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʠ ʩʠʤʧʪʦʤʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʧʦʪʝʨʝʡ ʤʘʩʩʳ ʪʝʣʘ, ʧʦʚʳʰʝʥʥʳʤ ʘʧʧʝʪʠʪʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ 

ʣʘʪʝʥʪʥʦ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʘ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʧʦʣʥʦʤ ʠʩʪʦʱʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ɓ-ʢʣʝʪʦʢ [31]. ʇʨʠ ʧʣʦʭʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʪʷʞʝʣʳʝ ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʣʦʞʥʝʥʠʷ, ʩʦʯʝʪʘʥʠʝ ʠʭ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʨʘʞʝʥʠʝʤ ʜʨʫʛʠʭ 

ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ ʧʨʠʚʦʜʷʪ ʢ ʨʘʥʥʝʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ 

[31].  

ʏʠʩʣʦ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʵʪʦʡ ʬʦʨʤʦʡ ʜʠʘʙʝʪʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ, ʦʩʦʙʝʥʥʦ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 15 ʣʝʪ. ɽʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ1 

ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 3 % [124; 294]. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʌʠʥʣʷʥʜʠʠ, ʐʚʝʮʠʠ ʠ ʂʫʚʝʡʪʝ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʉɼ ʥʘ 

31.12.2018 ʛ. ʚ ʈʌ ʩʦʩʪʘʚʠʣʘ 37557 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʩ ʉɼ1 ï 96,8 % (36345 ʯʝʣ.) ʠ 

ʉɼ2 ï 3,2 % (1212 ʯʝʣ.) [43]. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ ʧʦ ʚʦʟʨʘʩʪʫ ʦʪʨʘʞʘʝʪ 

ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ1 ʩʨʝʜʠ ʣʠʮ ʜʦ 18 ʣʝʪ ʚʦ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ: 5ï9 ʣʝʪ, 10ï14, 15ï17 ʣʝʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʨʫʧʧʳ 0ï4 ʛʦʜʘ, 

ʛʜʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʩʪʘʙʠʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 4 ʣʝʪ [35].  

ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʉɼ1 ʫ ʜʝʪʝʡ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ, 

ʚʦʟʨʘʩʪʘ ʦʙʩʣʝʜʫʝʤʳʭ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, 

ʩʪʝʧʝʥʠ ʫʨʙʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʞʠʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʌʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʦʜʠʥʘʢʦʚʦ 

ʚʣʠʷʶʪ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʵʪʥʠʯʝʩʢʠʭ 

ʛʨʫʧʧʘʭ. ɺ ʅʠʜʝʨʣʘʥʜʘʭ, ʧʦ ʜʘʥʥʳʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʟʘ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (2009ï2011) ʛʦʣʣʘʥʜʩʢʠʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 0ï14 ʣʝʪ, ʦʪʤʝʯʘʣʘʩʴ 

ʩʝʟʦʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʉɼ1 ʩ ʧʠʢʦʤ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ [277].  

ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʉɼ1 ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʠʡ 

ʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ MODY ï ʥʘ ʧʦʩʪʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʪʝʯʝʥʠʷ ʉɼ1 ʩ ʨʘʟʚʠʪʠʝʤ ʩʦʩʪʦʷʥʠʷ ʢʝʪʦʘʮʠʜʦʟʘ ʚ ʜʝʙʶʪʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʪʠʧʠʯʝʥ ʜʣʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʥʦ ʤʦʞʝʪ ʪʘʢʞʝ ʚʩʪʨʝʯʘʪʴʩʷ ʫ 
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ʚʟʨʦʩʣʳʭ [94]. ʇʨʠ MODY ʨʘʟʚʠʪʠʝ ʢʝʪʦʘʮʠʜʦʟʘ ʧʨʠ ʤʘʥʠʬʝʩʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʝ ʭʘʨʘʢʪʝʨʥʦ. ɺ ʪʠʧʠʯʥʳʭ ʩʣʫʯʘʷʭ ʜʝʙʶʪ ʉɼ1 ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ 

ʩʠʤʧʪʦʤʘʪʠʢʫ, ʦʪʨʘʞʘʶʱʫʶ ʜʝʬʠʮʠʪ ʠʥʩʫʣʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʩʥʦʚʥʳʤʠ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʷʚʣʷʶʪʩʷ: ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ; ʞʘʞʜʘ, ʫʯʘʱʝʥʥʦʝ 

ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ; ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ C. Yi -Chen et al. ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʝʪʦʘʮʠʜʦʟ, ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ, ʦʜʳʰʢʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʘʯʘʣʴʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʉɼ ʫ ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʤʣʘʜʰʝ 6 ʣʝʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ (6ï18 ʣʝʪ) [94]. 

ɹʳʩʪʨʦʝ, ʠʥʦʛʜʘ ʜʦ 10ï15 ʢʛ ʚ ʤʝʩʷʮ, ʙʝʟ ʚʠʜʠʤʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʉɼ1. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʉɼ1 87 % 

ʧʘʮʠʝʥʪʦʚ ʤʣʘʜʰʝ 6 ʣʝʪ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʛʣʠʢʝʤʠʠ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʪʘʨʰʠʭ ʧʦ ʚʦʟʨʘʩʪʫ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ [84].  

ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʉɼ1 ʷʚʣʷʶʪʩʷ: ʙʦʣʠ ʚ ʩʝʨʜʮʝ; ʙʦʣʠ ʚ 

ʠʢʨʦʥʦʞʥʳʭ ʤʳʰʮʘʭ ʠ ʩʫʜʦʨʦʛʠ ʚ ʥʠʭ; ʬʫʨʫʥʢʫʣʝʟ; ʢʦʞʥʳʡ ʟʫʜ; ʛʦʣʦʚʥʳʝ ʙʦʣʠ; 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʨʫʰʝʥʠʷ ʩʥʘ. ɻʦʚʦʨʷ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʤʧʪʦʤʘʭ ʉɼ1 ʫ 

ʜʝʪʝʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʥʝ ʥʘʙʣʶʜʘʚʰʝʛʦʩʷ ʨʘʥʝʝ ʥʦʯʥʦʛʦ ʥʝʜʝʨʞʘʥʠʷ 

ʤʦʯʠ ʠ ʙʳʩʪʨʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ [37].  

ʉɼ1, ʚ ʦʪʣʠʯʠʝ ʦʪ MODY, ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʠʛʝʥʥʦ ʥʘʩʣʝʜʫʝʤʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʪ.ʝ. ʝʛʦ ʨʘʟʚʠʪʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʤʥʦʛʠʭ ʛʝʥʦʚ. ʇʨʠ 

ʉɼ1 ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʨʘʟʥʳʝ ʟʚʝʥʴʷ ʘʫʪʦʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ 

ʩʠʙʩʦʚ ʙʦʣʴʥʳʭ ʉɼ1, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉɼ1 ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʝʥʘ. ʆʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʜʣʷ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ɓ-ʢʣʝʪʦʢ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ HLA-

DR3-DQ2 ʠ/ʠʣʠ HLA-DR4-DQ8 ʛʘʧʣʦʪʠʧʦʚ, ʥʦ ʪʨʠʛʛʝʨ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʝʙʫʝʪʩʷ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʨʢʸʨʳ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʉɼ1, ʵʪʦ 

ʘʫʪʦʘʥʪʠʪʝʣʘ, ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ MODY. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʉɼ1 ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʘʫʪʦʘʥʪʠʪʝʣ: 

ʦʩʪʨʦʚʢʦʚʦʢʣʝʪʦʯʥʳʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʘʫʪʦʘʥʪʠʪʝʣʘ ï ICA; ʘʫʪʦʘʥʪʠʪʝʣʘ ʢ 

ʠʥʩʫʣʠʥʫ ï IAA; ʘʫʪʦʘʥʪʠʪʝʣʘ ʢ ʛʣʶʪʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʝ ï GAD; 



59 
 

ʪʠʨʦʟʠʥʬʦʩʬʘʪʘʟʝ ï IA-2A [42]. ʇʦ ʜʘʥʥʳʤ ʊʠʤʦʬʝʝʚʘ ɸ. ɺ. ʠ ʩʦʘʚʪ., ʥʘʠʙʦʣʴʰʝʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʪʝʩʪ ʥʘ ICA, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʥʘʭʦʜʠʪʩʷ 

ʪʝʩʪ ʥʘ IA-2A, ʥʘ ʪʨʝʪʴʝʤ ï ʪʝʩʪ ʥʘ GAD [9]. ɸʥʪʠʪʝʣʘ ʢ GAD ʠ IA-2A ʧʦʷʚʣʷʶʪʩʷ 

ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʜʝʙʶʪʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʦʪ 50 ʜʦ 90 % 

ʧʨʠ ʤʘʥʠʬʝʩʪʘʮʠʠ ʉɼ1 [10]. ɸʥʪʠʪʝʣʘ ʢ GAD ʠ IA-2ɸ ʩʦʭʨʘʥʷʶʪ ʩʚʦʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʩʣʝ ʜʠʘʛʥʦʩʪʠʢʠ ʉɼ, ʫ 56 % ʧʘʮʠʝʥʪʦʚ ʦʥʠ ʚʳʷʚʣʷʶʪʩʷ ʜʘʞʝ ʯʝʨʝʟ 19 ʣʝʪ ʧʦʩʣʝ 

ʤʘʥʠʬʝʩʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ [130].  

ʅʝʜʘʚʥʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ ʘʫʪʦʘʥʪʠʪʝʣʘ ʢ ʪʨʘʥʩʧʦʨʪʝʨʫ ʮʠʥʢʘ 8, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʜʥʠʤ ʠʟ ʘʥʪʠʛʝʥʦʚ ɓ-ʢʣʝʪʦʢ. ZnT8 ï ʙʝʣʦʢ ʩʝʢʨʝʪʦʨʥʳʭ 

ʛʨʘʥʫʣ ɓ-ʢʣʝʪʦʢ [281]. ɸʫʪʦʘʥʪʠʪʝʣʘ ʢ ZnT8 ʩʣʫʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʨʢʝʨʦʤ 

ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʜʠʘʙʝʪʘ, ʯʘʩʪʦ ʩʦʯʝʪʘʶʪʩʷ ʩ IAA, GAD ʠ IA-2ɸ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʘʥʪʠʪʝʣʘ ʢ ZnT8 ʤʦʛʫʪ ʚʳʷʚʣʷʪʴʩʷ ʫ 26 % ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ1 ʥʝʛʘʪʠʚʥʳʭ ʥʘ ʜʨʫʛʠʝ 

ʪʨʠ ʚʠʜʘ ʘʫʪʦʘʥʪʠʪʝʣ [297]. ʇʦ ʜʘʥʥʳʤ Patel K. A., ʧʨʠ ʤʦʥʦʛʝʥʥʳʭ ʬʦʨʤʘʭ ʉɼ 

ʘʥʪʠʪʝʣʘ ʢ ZnT8 ʥʝ ʚʳʷʚʣʷʶʪʩʷ [325]. ʏʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʘʫʪʦʘʥʪʠʪʝʣ 

ʢ ɓ-ʢʣʝʪʢʘʤ, ʪʝʤ ʙʦʣʴʰʝ ʨʠʩʢ ʙʳʩʪʨʦʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʠʤʧʪʦʤʦʚ ʉɼ1. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 4 ʚʠʜʦʚ ʘʥʪʠʪʝʣ 

(GAD, IA-2A, ZnT8A, and IAA) ʫ 3993 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʐʚʝʮʠʠ ʩ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʉɼ [55]. ʋ 3471 (87 %) ʦʧʨʝʜʝʣʸʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʚʠʜʦʚ 

ʘʫʪʦʘʥʪʠʪʝʣ. ɼʘʣʝʝ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʦʚʝʜʝʥʦ ʄɻʀ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʨʘʟʚʠʪʠʝʤ MODY1-3, ʥʠ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʤʫʪʘʮʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʣʷ MODY ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʥʝʪʠʧʠʯʥʦ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʪʠʧʘ ʉɼ. ʇʨʠ ʉɼ1 ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ ʠ 

ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ, ʧʨʠ GCK-MODY ï çʤʷʛʢʘʷè ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ. 

ʄʫʪʘʮʠʠ ʚ ʛʝʥʘʭ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʷʤ ʬʫʥʢʮʠʠ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ, 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ [14].  

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʉ-ʧʝʧʪʠʜʘ ʚ ʩʳʚʦʨʦʪʢʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʛʣʶʢʦʟʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ɓ-ʢʣʝʪʦʢ ʠ ʚ 

ʩʦʤʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʤʦʛʘʝʪ ʧʨʦʚʝʜʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 
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ʪʠʧʘ ʉɼ. ʀʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʉ-ʧʝʧʪʠʜʘ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʟʤʝʨʝʥʠʝʤ ʫʨʦʚʥʷ ʠʥʩʫʣʠʥʘ. ʉ-ʧʝʧʪʠʜ ï ʵʪʦ ʬʨʘʛʤʝʥʪ ʤʦʣʝʢʫʣʳ ʧʨʦʠʥʩʫʣʠʥʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʪʱʝʧʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʝʪʩʷ ʠʥʩʫʣʠʥ. ʀʥʩʫʣʠʥ ʠ ʉ-ʧʝʧʪʠʜ 

ʩʝʢʨʝʪʠʨʫʶʪʩʷ ʚ ʢʨʦʚʴ ʚ ʵʢʚʠʤʦʣʷʨʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺʨʝʤʷ ʧʦʣʫʨʘʩʧʘʜʘ               

ʉ-ʧʝʧʪʠʜʘ ʚ ʢʨʦʚʠ ʜʣʠʥʥʝʝ, ʯʝʤ ʫ ʠʥʩʫʣʠʥʘ. ʇʦʵʪʦʤʫ ʩʦʦʪʥʦʰʝʥʠʝ                          

ʉ-ʧʝʧʪʠʜ/ʠʥʩʫʣʠʥ ʩʦʩʪʘʚʣʷʝʪ 5:1. ɽʱʝ ʦʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʘʥʘʣʠʟʘ ʉ-ʧʝʧʪʠʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʠʪʴ ʵʥʜʦʛʝʥʥʳʡ ʠʥʩʫʣʠʥ ʦʪ ʠʥʩʫʣʠʥʘ, 

ʚʚʝʜʝʥʥʦʛʦ ʚ ʦʨʛʘʥʠʟʤ ʠʟʚʥʝ ʩ ʠʥʲʝʢʮʠʝʡ, ʪʘʢ ʢʘʢ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʥʩʫʣʠʥʘ,               

ʉ-ʧʝʧʪʠʜ ʥʝ ʚʩʪʫʧʘʝʪ ʚ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʮʠʶ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ ʠʥʩʫʣʠʥʫ [179].  

ʇʨʠ MODY ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʉ-ʧʝʧʪʠʜʘ, ʥʦ ʥʝ ʥʘʩʪʦʣʴʢʦ 

ʠʥʪʝʥʩʠʚʥʦʝ, ʢʘʢ ʧʨʠ ʉɼ1 [320]. ɼʣʷ ʤʥʦʛʠʭ ʙʦʣʴʥʳʭ ʩ MODY ʭʘʨʘʢʪʝʨʥʳʤ 

ʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʢʘ ʠ/ʠʣʠ ʩʥʠʞʝʥʠʝ ʧʝʨʚʦʡ ʬʘʟʳ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʣʴʥʘʷ ʠʣʠ 

ʧʦʚʳʰʝʥʥʘʷ ʚʪʦʨʘʷ ʬʘʟʘ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ. ʉʥʠʞʝʥʥʘʷ ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ ʚ 

ʦʪʚʝʪ ʥʘ ʚʥʫʪʨʠʚʝʥʥʦʝ ʠʣʠ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʛʣʶʢʦʟʳ ʤʦʞʝʪ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ 

ʥʘʨʫʰʝʥʠʷʤ ʛʣʠʢʝʤʠʠ, ʚʳʷʚʣʷʝʤʳʤ ʧʨʠ ʇɻʊʊ. ʀʩʪʦʱʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ɓ-ʢʣʝʪʦʢ ʧʨʠʚʦʜʠʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠʣʠ ʜʝʩʷʪʠʣʝʪʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

HNF1A-MODY ʠ HNF4A-MODY ʢ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʢʟʦʛʝʥʥʦʤ ʠʥʩʫʣʠʥʝ [5; 14]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ MODY ʚ ʦʪʣʠʯʠʝ ʦʪ ʉɼ1, ʥʝʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ: 

ʘʫʪʦʘʥʪʠʪʝʣ; ʢʝʪʦʘʮʠʜʦʟʘ ʧʨʠ ʤʘʥʠʬʝʩʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ; ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ ʠ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʛʣʶʢʦʟʳ; ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʉ-ʧʝʧʪʠʜʘ ʚ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

1.5.2 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ MODY ʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 

ʪʠʧʘ 

 

ɽʱʸ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʉɼ2 ʙʳʣ ʙʦʣʝʟʥʴʶ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʠʮ 

ʩʨʝʜʥʝʛʦ ʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ ʩ ʜʘʥʥʳʤ ʪʠʧʦʤ ʉɼ [33]. ʉʫʱʝʩʪʚʫʝʪ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʨʘʩʪʝʪ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʩ ʉɼ2 ʫ ʜʝʪʝʡ 

ʚ ʚʦʟʨʘʩʪʝ 4ï5 ʣʝʪ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʦʜʥʘʢʦ, ʵʪʠ ʜʘʥʥʳʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ [149]. ɺ 
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ʈʌ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɼ/100 ʪʳʩ. ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʨʝʜʠ ʜʝʪʝʡ ï ʩ 3,0 ʜʦ 

4,2/100 ʪʳʩ. ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2013ï2016 ʛʛ. ɺ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɼ2 ʩ 8,6/100 ʪʳʩ. ʧʦʜʨʦʩʪʢʦʚʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ 2013 ʛ. ʜʦ 7,2/100 ʪʳʩ. ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2016 ʛ. [35]. ɺ 

ʛʦʨʦʜʝ ʅʦʚʦʩʠʙʠʨʩʢʝ, ʧʦ ʜʘʥʥʳʤ ʄʫʩʪʘʬʠʥʦʡ ʉ. ɺ. ʠ ʩʦʘʚʪ., ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ 

ʉɼ2 ʩʨʝʜʠ ʣʠʮ 25ï44 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 2,2 %, ʘ ʅɻʅ ï 21,6 % [30].  

ɻʣʦʙʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʫʨʙʘʥʠʟʘʮʠʷ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, 

ʦʞʠʨʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɼ2 ʚ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʠ ʜʝʙʶʪʝ ʉɼ2 ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʚʳʰʝ ʯʘʩʪʦʪʘ, ʯʝʤ ʚ 

ʧʦʧʫʣʷʮʠʠ ʚ ʵʪʦʡ ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ (10,4 %) ʠ ʜʠʩʣʠʧʠʜʝʤʠʷ (3,6 %), ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ [35]. 

ʉɼ2, ʢʘʢ ʠ ʉɼ1, ʚ ʦʪʣʠʯʠʝ ʦʪ MODY, ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʠʛʝʥʥʦ ʥʘʩʣʝʜʫʝʤʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ. ʉʨʝʜʠ ʩʠʙʩʦʚ ʙʦʣʴʥʳʭ ʉɼ2 ʧʦʚʳʰʝʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʘʢ ʉɼ2, ʪʘʢ 

ʠ ʉɼ1. ʆʜʥʘʢʦ ʝʩʣʠ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʉɼ2 ʫ ʥʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ, ʪʦ 

ʜʣʷ ʉɼ1 ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʥʝ ʧʦʣʫʯʝʥʘ [6]. ʉɼ2 ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʣʠʮ, ʠʤʝʶʱʠʭ 

ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ, ʢʦʜʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ, ʩʝʢʨʝʮʠʠ ʠ ʜʝʡʩʪʚʠʷ ʠʥʩʫʣʠʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ Santoro N. Chen et al. ʧʦʢʘʟʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʢʦʥʪʨʦʣʴ ʧʦʪʨʝʙʣʝʥʠʷ ʛʣʶʢʦʟʳ ʠ 

ʨʝʛʫʣʷʮʠʠ ʠʥʩʫʣʠʥʘ [259]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ 

ʛʝʥʦʚ TCF7L2 ʠ MTNR1B ʩ ʨʘʟʚʠʪʠʝʤ ʉɼ2 [151]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʤʝʪʦʜʦʤ 

ʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʘʩʩʦʮʠʘʮʠʡ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 80 ʛʝʥʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʘʪʦʛʝʥʝʟ 

ʉɼ2. ʕʪʦ ʛʝʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ (ɸɺʉʉ8, 

ʂʉNJ11, ʉɸʈN10, ʊʉF7L2), ʠ ʛʝʥʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʧʦʥʠʞʝʥʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʢ ʜʝʡʩʪʚʠʶ ʠʥʩʫʣʠʥʘ (ʈʈɸRG2, 

ɸDIPOQ, ɸDIPOR1 ʠ ɸDIPOR2).  

ɼʝʪʠ, ʠʤʝʶʱʠʝ ʨʦʜʠʪʝʣʷ ʩ ʜʠʘʛʥʦʟʦʤ ʉɼ, ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʧʦ ʨʘʟʚʠʪʠʶ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ [219]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, 
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ʧʨʦʚʝʜʝʥʥʦʤ ʚ ɼʞʦʩʣʠʥʦʚʩʢʦʤ ʜʠʘʙʝʪʦʣʦʛʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʟʘ ʧʝʨʠʦʜ 25 ʣʝʪ, ʨʠʩʢ 

ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫ 606 ʧʦʪʦʤʢʦʚ ʦʪ ʜʚʫʭ ʙʦʣʴʥʳʭ ʨʦʜʠʪʝʣʝʡ. ʂʫʤʫʣʷʪʠʚʥʳʡ ʨʠʩʢ ʢ 

ʚʦʟʨʘʩʪʫ 65 ʣʝʪ ʫ ʥʠʭ ʩʦʩʪʘʚʣʷʣ 45 %, ʯʪʦ ʙʳʣʦ ʚ 5 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ [6]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʯʘʣʦ ʉɼ ʫ ʧʦʪʦʤʢʦʚ ʙʳʣʦ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ, ʝʩʣʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʫ ʨʦʜʠʪʝʣʝʡ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʜʦ 50-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʪʦʤʢʘʤʠ ʨʦʜʠʪʝʣʝʡ, ʅʋʆ ʫ ʢʦʪʦʨʳʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʧʦʩʣʝ 50 

ʣʝʪ.  

ʆʢʦʣʦ 84 % ʧʘʮʠʝʥʪʦʚ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʉʐɸ ʩ ʉɼ2 ʠʤʝʣʠ 

ʩʝʤʝʡʥʫʶ ʠʩʪʦʨʠʶ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. Shield J. P. et al. ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ʉɼ2 ʫ 

ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ [204]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʉɼ2 ʩ 

ʩʝʤʝʡʥʦʡ ʠʩʪʦʨʠʝʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʀʄʊ, ʫʨʦʚʝʥʴ 

ʩʦʦʪʥʦʰʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ ʪʘʣʠʠ ʢ ʦʢʨʫʞʥʦʩʪʠ ʙʸʜʝʨ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ 

ʦʪʷʛʦʱʝʥʥʦʛʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ [307].  

ʇʦʷʚʣʝʥʠʝ ʉɼ2 ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʪʠʧʘ ʉɼ [17]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʮʠʝʥʪʦʚ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ʤʠʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʣʠʥʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʪʝʯʝʥʠʷ ʉɼ2 ʚ ʜʝʪʩʢʦʤ ʠ 

ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ. ʕʪʦʪ ʪʠʧ ʜʠʘʙʝʪʘ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ ʜʝʪʝʡ ʠ 

ʤʦʣʦʜʝʞʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʠʟʙʳʪʦʢ ʤʘʩʩʳ ʪʝʣʘ ʠʣʠ ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʨʠʩʢʘ ʧʦ 

ʨʘʟʚʠʪʠʶ ʦʞʠʨʝʥʠʷ (ʀʄʊ ï 85-ʷ ʚʦʟʨʘʩʪʥʘʷ ʧʨʦʮʝʥʪʠʣʴ ʠ ʀʄʊ ï 95-ʷ 

ʧʨʦʮʝʥʪʠʣʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʧʠʩʘʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ HNF1ɸ-MODY ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʉɼ2 ʫ ʨʝʙʸʥʢʘ ʩ ʦʞʠʨʝʥʠʝʤ [26]. 

ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʧʦʜʨʦʩʪʢʦʚ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʉɼ2 ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩʦʩʪʘʚʣʷʝʪ 13ï14 ʣʝʪ, ʭʦʪʷ ʠʤʝʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʨʦʩʪʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʉɼ2 ʚ 

ʚʦʟʨʘʩʪʝ 4ï5 ʣʝʪ [89]. 

ʋ ʜʝʚʦʯʝʢ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʉɼ2, ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ, ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 1.7/1, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʩʳ. ɼʣʷ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʥʜʝʡʮʝʚ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ï 4ï6/1 [223]. ʕʪʠ 
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ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʝʥʪʨʦʚ ʜʠʘʙʝʪʘ, ʘ ʥʝ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ, ʧʦʵʪʦʤʫ ʧʦʣʦʚʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʧʨʦʧʦʨʮʠʠ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ, ʚʳʟʚʘʥʥʳʭ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʩʝʱʝʥʠʡ ʩʨʝʜʠ ʶʥʦʰʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʚʫʰʢʘʤʠ.  

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʝʩʩʠʤʧʪʦʤʥʫʶ ʤʘʥʠʬʝʩʪʘʮʠʶ ʉɼ2. ʇʦ 

ʤʥʝʥʠʶ ʊ. ʀ. ʂʫʨʘʝʚʦʡ ʠ ʩʦʘʚʪ., ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʉɼ2 ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʧʨʠ 

ʨʫʪʠʥʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʣʠʙʦ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦ ʧʦʚʦʜʫ ʦʞʠʨʝʥʠʷ ʠʣʠ 

ʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʘ ʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʠʯʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʞʘʣʦʙ 

[17]. ɼʠʘʧʘʟʦʥ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʜʠʘʙʝʪʘ ʫ ʤʦʣʦʜʳʭ 

ʧʘʮʠʝʥʪʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ ʫʤʝʨʝʥʥʦʡ ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʜʦ ʪʷʞʝʣʦʛʦ 

ʢʝʪʦʘʮʠʜʦʟʘ. ʉɼ2 ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʠʤʝʝʪ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʦʛʜʘ 

ʧʝʨʠʦʜʳ ʫʭʫʜʰʝʥʠʷ ʯʝʨʝʜʫʶʪʩʷ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ, 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʠʪʘʥʠʠ, ʢʦʣʝʙʘʥʠʷ ʚʝʩʘ, ʩʪʨʝʩʩʦʚ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 20 % ʧʦʜʨʦʩʪʢʦʚ 

ʩ ʉɼ2 ʠʤʝʶʪ ʧʦʣʠʫʨʠʶ, ʧʦʣʠʜʠʧʩʠʶ ʠ ʧʦʪʝʨʶ ʚʝʩʘ, ʪʦ ʝʩʪʴ ʠʭ ʞʘʣʦʙʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʳʯʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʛʠʧʝʨʛʣʠʢʝʤʠʠ.  

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʤʝʯʘʝʪʩʷ ʀʈ, acanthosis nigricans, 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (ɸɻ), ʜʠʩʣʠʧʠʜʝʤʠʷ, ʩʠʥʜʨʦʤ ʧʦʣʠʢʠʩʪʦʟʥʳʭ ʷʠʯʥʠʢʦʚ 

[18]. ʋ 25 % ʜʝʚʦʯʝʢ ʛʣʘʚʥʦʡ ʞʘʣʦʙʦʡ ʧʨʠ ʤʘʥʠʬʝʩʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʣʘʛʘʣʠʱʥʘʷ ʠʥʬʝʢʮʠʷ. ʉɼ2 ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʦʜʥʦʡ ʪʨʝʪʠ ʠʣʠ ʙʦʣʝʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʢʝʪʦʟʘ/ʢʝʪʦʘʮʠʜʦʟʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʘʮʠʝʥʪʘʤ ʩ ʉɼ2 ʯʘʱʝ ʚʥʘʯʘʣʝ ʦʰʠʙʦʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʠʘʛʥʦʟ ʉɼ1. 

ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʢʝʪʦʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʥʝ ʷʩʝʥ, ʥʦ ʧʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ 

ʫʯʸʥʳʭ ʝʛʦ ʯʘʩʪʦʪʘ ʧʨʠ ʤʘʥʠʬʝʩʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 25 % [17]. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʀʈ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʣʠʷʥʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘ ʩʝʢʨʝʮʠʶ ʠ ʜʝʡʩʪʚʠʝ ʠʥʩʫʣʠʥʘ (çʛʣʶʢʦʟʦʪʦʢʩʠʯʥʦʩʪʴè) 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʥʩʫʣʠʥʘ. ʂʦʛʜʘ ʜʝʬʠʮʠʪ ʩʪʘʥʦʚʠʪʩʷ 

ʩʝʨʴʝʟʥʳʤ (ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʩ ʜʝʢʦʤʧʝʥʩʘʮʠʝʡ ʠʣʠ 

ʠʥʪʝʨʢʫʨʨʝʥʪʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ), ʦʥ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʣʠʧʦʣʠʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʝʪʦʥʝʤʠʠ ʠ 
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ʢʝʪʦʥʫʨʠʠ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ1 [252]. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ (ɼʇʅ) 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ 19 % ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʥʦ ʨʝʘʣʴʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ 

ʦʩʣʦʞʥʝʥʠʷ ʜʠʘʙʝʪʘ ʥʘʤʥʦʛʦ ʚʳʰʝ [33]. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ SEARCH, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɼʇʅ ʫ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʧʨʝʜʝʣʷʣʘʩʴ ʫ 25,7 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ɼʇʅ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩ ʉɼ1, ʢʦʪʦʨʘʷ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 8,2 % ʜʦ 60 % [322].  

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʨʝʪʠʥʦʧʘʪʠʠ (ɼʈ) ʩʦʩʪʘʚʣʷʝʪ 60 %. ʇʨʠ ʉɼ2 

ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʪʝʨʝʡ ʟʨʝʥʠʷ, ʯʝʤ ʧʨʠ ʉɼ1 [87]. 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ Wisconsin ʚ 10-ʣʝʪʥʝʤ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ɼʈ (WESDR), ʝʸ ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʠʣʘ 74 %. ʂ 

ʪʦʤʫ ʞʝ ʫ 64 % ʧʘʮʠʝʥʪʦʚ ʩ ʠʩʭʦʜʥʦʡ ɼʈ ʨʘʟʚʠʣʘʩʴ ʙʦʣʝʝ ʪʷʞʝʣʘʷ ʬʦʨʤʘ ɼʈ ʠ 

17 % ʠʟ ʥʠʭ ʜʦʩʪʠʛʣʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʩʪʘʜʠʠ ɼʈ [318]. 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʠʘʙʝʪʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩ ʉɼ2 ʤʠʢʨʦʘʣʴʙʫʤʠʥʫʨʠʷ 

(ʄɸʋ) ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʫ 22 %, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʉɼ1 ï ʫ 9 %. ʋ ʤʦʣʦʜʳʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʪʤʝʯʘʝʪʩʷ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ ʩ ʉɼ1 [162].  

ʉɼ2 ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʉʉɿ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʞʝ ʙʳʪʴ 

ʢ ʤʦʤʝʥʪʫ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ, ʯʪʦ ʜʝʣʘʝʪ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦʡ ʥʦʨʤʘʣʠʟʘʮʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʛʠʧʝʨʪʝʥʟʠʠ ʠ 

ʜʠʩʣʠʧʠʜʝʤʠʠ. ɸɻ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ 24 % ʩʣʫʯʘʝʚ ʫ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʚ 

ʦʪʣʠʯʠʝ ʦʪ 6 % ʩ ʉɼ1 [261].  

ʉʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʠʥʩʫʣʠʥʘ ʠʣʠ               

ʉ-ʧʝʧʪʠʜʘ ʤʝʞʜʫ ʉɼ1, ʉɼ2 ʠ MODY ʚ ʜʝʙʶʪʝ ʉɼ ʠ ʧʨʠʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʬʘʟʦʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʘʫʪʦʠʤʤʫʥʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ ʉɼ1 

(ʧʝʨʠʦʜ çʤʝʜʦʚʦʛʦ ʤʝʩʷʮʘè) ʠ ʩʪʝʧʝʥʴʶ ʛʣʶʢʦʟʦʪʦʢʩʠʯʥʦʩʪʠ/ʣʠʧʦʪʦʢʩʠʯʥʦʩʪʠ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʢʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʉɼ1 ʠ ʉɼ2. ʋ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʉɼ1 ʧʨʠ ʀʈ ʠ ʦʞʠʨʝʥʠʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʝʟʠʜʫʘʣʴʥʳʝ 

ʫʨʦʚʥʠ ʉ-ʧʝʧʪʠʜʘ. ɿʥʘʯʝʥʠʝ ʪʘʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ ʦʩʪʨʦʡ ʬʘʟʝ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 
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ʟʥʘʯʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʉ-ʧʝʧʪʠʜʘ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʧʦʣʝʟʥʳʤ ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʠʘʛʥʦʟʝ ʉɼ, ʪʘʢ ʢʘʢ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʉ-ʧʝʧʪʠʜʘ 

ʚʳʰʝ ʛʨʘʥʠʮʳ ʥʦʨʤʳ ʯʝʨʝʟ 12ï24 ʤʝʩʷʮʘ ʷʚʣʷʝʪʩʷ ʥʝʪʠʧʠʯʥʳʤ ʜʣʷ ʉɼ1. 

 

1.5.3 ʉʭʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʠʧʦʚ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʠʧʘ ʉɼ ʫ ʧʘʮʠʝʥʪʦʚ 

ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʜʥʘʢʦ, ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʚʩʝʭ 

ʩʪʨʘʥ. ʀʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʤʝʥʷʝʪʩʷ çɸʣʛʦʨʠʪʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚè ʀ. ʀ. ɼʝʜʦʚʘ ʠ ʩʦʘʚʪ. 

2019 ʛʦʜʘ [3] (ʨʠʩʫʥʦʢ 1.5; 1.6). 

ʉʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ ʢʘʣʴʢʫʣʷʪʦʨʦʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʣʴʢʫʣʷʪʦʨ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ MODY B. M. Shields (ʨʠʩʫʥʦʢ 1.6) 

[300], http://www.diabetesgenes.org/content/mody-probability-calculator. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʣʴʢʫʣʷʪʦʨʘ B. M. Shields ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥ ʘʜʘʧʪʠʨʦʚʘʥ 

ʪʦʣʴʢʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ. 
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ʈʠʩʫʥʦʢ 1.5 ï ɸʣʛʦʨʠʪʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʉɼ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

 

 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʂʘʣʴʢʫʣʷʪʦʨ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ MODY  
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ɺ 2013 ʛʦʜʫ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ K. R. Owen [241] ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʜʠʘʛʥʦʩʪʠʢʝ ʪʠʧʦʚ ʉɼ ʫ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʘʣʛʦʨʠʪʤʦʤ ʜʠʘʛʥʦʩʪʠʢʠ 

ʪʠʧʘ ʜʠʘʙʝʪʘ ʫ ʣʠʮ ʜʦ 45 ʣʝʪ (ʨʠʩʫʥʦʢ 1.7). 

 

 

 

ʈʠʩʫʥʦʢ 1.7 ï ɸʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʘʙʝʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 45 ʣʝʪ 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʭʝʤʳ ʠ ʢʘʣʴʢʫʣʷʪʦʨʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʤʦʥʦʛʝʥʥʳʭ ʬʦʨʤ ʉɼ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʧʦʧʫʣʷʮʠʡ, ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʦʥʠ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʪʠʧʦʚ MODY ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, 
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ʧʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʭʝʤʳ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʉɼ ʚ ʈʦʩʩʠʠ. ɺʩʝ ʘʣʛʦʨʠʪʤʳ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳ, ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʤʦʥʦʛʝʥʥʦʡ ʬʦʨʤʳ ʜʠʘʙʝʪʘ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʄɻʀ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ, ʧʦʵʪʦʤʫ 

ʚʳʷʚʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʤʘʨʢʸʨʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʜʪʠʧʘ MODY, 

ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʜʠʘʙʝʪʦʣʦʛʠʠ. 

 

1.6 ɹʝʨʝʤʝʥʥʦʩʪʴ ʧʨʠ MODY   

 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʛʣʘʚʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʛʦʤʝʦʩʪʘʟʝ ʛʣʶʢʦʟʳ. ʇʝʨʚʦʝ ï ʵʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʧʝʨʝʜʘʯʘ ʛʣʶʢʦʟʳ 

ʢ ʧʣʦʜʫ ʠ ʧʣʘʮʝʥʪʝ. ʊʨʘʥʩʧʣʘʮʝʥʪʘʨʥʳʡ ʪʨʘʥʩʧʦʨʪ ʛʣʶʢʦʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ ʛʣʶʢʦʟʳ (GLUT), ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ GLUT1 ʠ GLUT3. ɺ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʦʨʛʘʥʠʟʤʝ ʩʥʠʞʘʝʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʥʝʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʣʠʧʦʣʠʟ ʠ ʢʝʪʦʛʝʥʝʟ ʘʢʪʠʚʠʟʠʨʦʚʘʥʳ. 

ɺʪʦʨʦʝ ï ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʝʡ ʢ ʠʥʩʫʣʠʥʫ ʠʣʠ ʀʈ ʩʦ II 

ʪʨʠʤʝʩʪʨʘ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʀʈ ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʝʡ 

ʛʦʨʤʦʥʦʚ (ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ): ʧʨʦʛʝʩʪʝʨʦʥʘ; ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʘ; ʢʦʨʪʠʟʦʣʘ; ʧʨʦʣʘʢʪʠʥʘ. 

ʕʪʠ ʛʦʨʤʦʥʳ ʠʤʝʶʪ ʢʦʪʨʠʥʩʫʣʷʨʥʦʝ ʜʝʡʩʪʚʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʝʡ ʢ ʠʥʩʫʣʠʥʫ. 

ʅʦʨʤʘʣʴʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʀʈ, ʪʘʢ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ ɓ-ʢʣʝʪʦʢ. ɹʘʣʘʥʩ ʤʝʞʜʫ ʩʥʠʞʝʥʥʦʡ 

ʠʥʩʫʣʠʥʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠʥʩʫʣʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʦʤʝʦʩʪʘʟ ʛʣʶʢʦʟʳ. 

ʉʥʠʞʝʥʠʝ ʜʝʡʩʪʚʠʷ ʠʥʩʫʣʠʥʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʨʝʤʷ 

ʬʘʢʪʦʨʘʤʠ: 

ʘ) ʩʥʠʞʝʥʠʝʤ ʢʨʦʚʦʪʦʢʘ; 

ʙ) ʫʤʝʥʴʰʝʥʠʝʤ ʪʨʘʥʩʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʥʩʫʣʠʥʘ ʤʝʞʜʫ 

ʢʘʧʠʣʣʷʨʘʤʠ ʠ ʢʣʝʪʢʘʤʠ-ʤʠʰʝʥʷʤʠ; 
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ʚ) ʧʦʩʪʨʝʮʝʧʪʦʨʥʳʤ ʜʝʬʝʢʪʦʤ. 

ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʩʣʦʞʥʝʥʥʦʡ ʅʊɻ, ʚʦʟʨʘʩʪʘʝʪ, ʦʙʳʯʥʘʷ ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ, ʀʈ. ʏʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʥʦʨʤʦʛʣʠʢʝʤʠʶ, ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ 

ʞʝʥʠɦʥʳ ʥʘʯʠʥʘʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʩʫʣʠʥʘ. ʆʜʥʘʢʦ 

ʧʦʚʳʰʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʥʝ ʚʩʝʛʜʘ ʢʦʤʧʝʥʩʠʨʫʝʪ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ ʚ ʠʥʩʫʣʠʥʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. 

ɺʪʦʨʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʝʡ ʢ ʠʥʩʫʣʠʥʫ, ʯʪʦ ʪʘʢʞʝ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʜʫʢʮʠʠ ʠʥʩʫʣʠʥʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʦʡ. ʋ ʙʦʣʴʥʳʭ ɻʉɼ ʀʈ ʚʣʠʷʝʪ ʥʘ 

ʫʛʣʝʚʦʜʥʳʡ, ʣʠʧʠʜʥʳʡ, ʘ ʪʘʢʞʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʠ ʥʘ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ [11]. 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʫ ʤʘʪʝʨʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʬʝʪʦʧʘʪʠʠ. 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʘʙʦʨʪʦʚ ʧʨʠ 

ɻʉɼ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʠ ʥʝ ʩʚʷʟʘʥ ʩ ʜʝʢʦʤʧʝʥʩʘʮʠʝʡ ʉɼ, ʪʘʢ ʢʘʢ 

ʯʘʩʪʦ ɻʉɼ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʨʛʘʥʦʛʝʥʝʟʘ ʫ ʧʣʦʜʘ. ɼʝʢʦʤʧʝʥʩʘʮʠʷ 

ɻʉɼ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ. ʇʨʠ ɻʉɼ ʯʘʱʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʝʵʢʣʘʤʧʩʠʷ ʠ ʵʢʣʘʤʧʩʠʷ, ʯʪʦ ʥʝʨʝʜʢʦ ʪʨʝʙʫʝʪ ʵʢʩʪʨʝʥʥʦʛʦ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʧʫʪʝʤ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ [206]. 

ɻʉɼ ï ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʚʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʠʪʝʨʠʷʤ 

çʤʘʥʠʬʝʩʪʥʦʛʦè ʉɼ [3]. 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ɻʉɼ ʚʘʨʴʠʨʫʝʪ ʦʪ 3,8 ʜʦ 21 % ʠ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʨʘʟʣʠʯʠʷ [27; 101; 187]. ʊʘʢ, ʫ ʝʚʨʦʧʝʡʩʢʠʭ ʞʝʥʱʠʥ ʯʘʩʪʦʪʘ ɻʉɼ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 3 %, ʪʦʛʜʘ ʢʘʢ ʫ ʘʟʠʘʪʩʢʠʭ ʜʦʩʪʠʛʘʝʪ 5ï10 %. ʇʦ ʜʘʥʥʳʤ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ [29] ʚ ʈʦʩʩʠʠ ʯʘʩʪʦʪʘ ɻʉɼ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ 

ï ʦʪ 1 ʜʦ 14 % (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 7 %) ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ. 

ʋ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʞʝʥʱʠʥ ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʚʦʟʥʠʢʰʘʷ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʘʟʨʝʰʘʝʪʩʷ ʧʦʩʣʝ ʨʦʜʦʚ. ʆʜʥʘʢʦ ʫ 50 % ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʉɼ 

ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʧʦʩʣʝ ʨʦʜʦʚ [188]. ɾʝʥʱʠʥʳ, ʫ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʝʪʩʷ ɻʉɼ ʚ 

ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʜʦ 20-ʡ ʥʝʜʝʣʠ), ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʦʜʥʦʡ ʠʟ ʪʨʝʭ 
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ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ: ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʘʷ ʀʈ; ʘʫʪʦʠʤʤʫʥʥʳʝ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ; ʤʦʥʦʛʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ MODY. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʘʩʪʦʪʳ ʜʠʘʙʝʪʘ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ɻʉɼ 

ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ MODY, ʢʦʪʦʨʳʡ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʢʘʢ ʜʨʫʛʦʡ ʪʠʧ 

ʉɼ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ [262]. 

ʅʘʣʠʯʠʝ ʫ ʞʝʥʱʠʥʳ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʉɼ2 ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ 

ɻʉɼ. ʊʘʢ, ʝʩʣʠ ʉɼ2 ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ ʙʨʘʪʴʝʚ ʠʣʠ ʩʝʩʪʝʨ, ʪʦ ʨʠʩʢ ɻʉɼ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 4 ʨʘʟʘ. ɻʉɼ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ ʯʘʱʝ ʫ ʞʝʥʱʠʥ, ʤʘʪʝʨʠ ʢʦʪʦʨʳʭ 

ʙʦʣʝʣʠ ʉɼ. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʉɼ ʫ ʦʙʦʠʭ ʨʦʜʠʪʝʣʝʡ ʦʙʳʯʥʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ɻʉɼ. ɿʘʯʘʩʪʫʶ ɻʉɼ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʞʝʥʱʠʥ, 

ʠʤʝʶʱʠʭ ʤʫʪʘʮʠʠ ʛʝʥʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʠʘʙʝʪʫ MODY (ʨʠʩʫʥʦʢ 1.8) [27]. 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ɼʠʘʛʥʦʩʪʠʢʘ ɻʉɼ 

 

1.6.1 ʄʫʪʘʮʠʠ ʚ ʬʘʢʪʦʨʘʭ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʙʝʨʝʤʝʥʥʦʩʪʴ 

 

ʅʘ MODY 1, 3 ʠ 5 ʪʠʧʳ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 1 % ʩʣʫʯʘʝʚ ɻʉɼ [97]. ʆʧʫʙʣʠʢʦʚʘʥʳ ʝʜʠʥʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 

ʯʘʩʪʦʪʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ HNF4A ʠ HNF1A ʢʘʢ ʧʨʠʯʠʥʝ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

ʙʝʨʝʤʝʥʥʳʭ. ʊʘʢ, Zurawek M. et al. [134] ʥʝ ʚʳʷʚʠʣʠ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ HNF1A ʩʨʝʜʠ 

119 ʧʘʮʠʝʥʪʦʢ ʩ ɻʉɼ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Weng J. et al. [275] ʚ 1 % ʩʣʫʯʘʝʚ (n = 66) 
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ʚʳʷʚʣʝʥʳ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF1A, ʘ ʚ ʨʘʙʦʪʝ Gjesing A. et al. ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ 

HNF4A ʠ HNF1A ʚʳʷʚʣʝʥʳ ʚ 3,7 % ʩʣʫʯʘʝʚ (13/354) [163]. ʇʦ ʜʘʥʥʳʤ 

ɿʫʙʢʦʚʦʡ ʅ. ɸ. ʠ ʩʦʘʚʪ., ʚ 3 % (7/230) ʩʣʫʯʘʝʚ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʙʝʨʝʤʝʥʥʳʭ ʙʳʣʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ HNF4A 

ʠ HNF1A [22]. 

ʇʦ ʜʘʥʥʳʤ ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʘʩʪʦʪʘ ʤʘʢʨʦʩʦʤʠʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ 

ʤʫʪʘʮʠʷʤʠ ʚ HNF1A ʚʳʷʚʣʷʣʘʩʴ ʥʝ ʯʘʱʝ, ʯʝʤ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʙʝʟ ʤʫʪʘʮʠʡ 

[298]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ HNF1A-MODY ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ 

HNF4A, ʚ 56 % ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʘʢʨʦʩʦʤʠʷ (ʩʨʝʜʥʠʡ ʚʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ 

4450 ʛ) ʠ ʚ 15 % ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʥʝʦʥʘʪʘʣʴʥʘʷ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʯʝʩʢʘʷ 

ʛʠʧʦʛʣʠʢʝʤʠʷ ʩ ʤʝʜʠʘʥʦʡ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ 1 ʤʤʦʣʴ/ʣ [194]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʥʝʦʙʭʦʜʠʤʦ ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʛʣʶʢʦʟʳ ʠ ʵʥʪʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ɺʩʝʤ ʤʣʘʜʝʥʮʘʤ ʩ ʤʘʢʨʦʩʦʤʠʝʡ ʠ ʜʣʠʪʝʣʴʥʦʡ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʯʝʩʢʦʡ 

ʥʝʦʥʘʪʘʣʴʥʦʡ ʛʠʧʦʛʣʠʢʝʤʠʝʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʚʝʜʸʥ ʩʢʨʠʥʠʥʛ ʥʘ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ 

HNF4A, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʦʪʷʛʦʱʸʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ [97]. 

ɺʩʝʤ ʥʦʚʦʨʦʞʜʝʥʥʳʤ, ʫ ʢʦʪʦʨʳʭ ʦʪʝʮ ʠʣʠ ʤʘʪʴ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʤʫʪʘʮʠʠ 

HNF4A, ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʚʝʜʸʥ ʩʢʨʠʥʠʥʛ ʥʘ ʛʠʧʦʛʣʠʢʝʤʠʶ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʯʝʨʝʟ 

24 ʯʘʩʘ. 

ʃʝʯʝʥʠʝ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʤʘʪʝʨʠ ʧʨʠ HNF1A- ʠ HNF4A-MODY ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʚʝʜʝʥʠʶ ɻʉɼ [109]. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʛʣʠʢʝʤʠʯʝʩʢʠʭ ʮʝʣʝʡ ʧʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʝʪʳ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʫʣʠʥ 

[109]. ɺ ʩʣʫʯʘʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫ ʙʫʜʫʱʝʡ ʤʘʪʝʨʠ HNF4A-MODY ʠʣʠ HNF1A-

MODY ʠʥʠʮʠʘʮʠʷ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʝʡ, ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʘʢʨʦʩʦʤʠʠ ʧʣʦʜʘ ʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʨʝʙʝʥʢʘ [22]. 

ʋ ʞʝʥʱʠʥ ʩ HNF1ɺ-MODY ʢʨʦʤʝ ʉɼ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʧʦʯʝʯʥʳʝ ʧʘʪʦʣʦʛʠʠ ʠ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʤʘʪʢʠ. ʋ ʧʘʮʠʝʥʪʢʠ ʩ 

ʘʥʦʤʘʣʠʷʤʠ ʨʘʟʚʠʪʠʷ ʤʘʪʢʠ ʠ ʧʦʯʝʢ ʚʘʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʠʤʝʝʪʩʷ ʣʠ ʤʫʪʘʮʠʷ ʚ 

HNF1B, ʪʘʢ ʢʘʢ ʚ 50 % ʩʣʫʯʘʝʚ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʧʦʪʦʤʩʪʚʫ. ʊʘʢʠʝ ʜʝʪʠ 

ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʠʟʥʘʢʦʚ ʬʝʥʦʪʠʧʘ HNF1B-
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MODY. ʋ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ ʦʜʥʦʡ ʩʝʤʴʝ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʤʫʪʘʮʠʠ ʚ HNF1B. ʆʧʠʩʘʥ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʚ ʢʦʪʦʨʦʤ ʫ 

ʞʝʥʱʠʥʳ 21 ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʋɿʀ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ 

ʜʚʫʨʦʛʘʷ ʤʘʪʢʘ [214]. ɺ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʛʣʠʢʝʤʠʠ 

ʥʘʪʦʱʘʢ ʜʦ 8 ʤʤʦʣʴ/ʣ, ʥʘʟʥʘʯʝʥʘ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ. ʉʨʝʜʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʨʦʙʘʥʜʘ ʫ ʜʚʦʶʨʦʜʥʦʡ ʩʝʩʪʨʳ ʠ ʝʝ ʨʝʙʝʥʢʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʉɼ ʠ ʢʠʩʪʳ ʚ 

ʧʦʯʢʘʭ. ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʩʦʯʝʪʘʥʠʝ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ 

ʤʘʪʢʠ ʠ ʉɼ ʠʩʩʣʝʜʦʚʘʥ ʛʝʥ HNF1B, ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʧʘʪʦʛʝʥʥʘʷ ʤʫʪʘʮʠʷ. ɺʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʤʥʦʛʦʚʦʜʠʝ, ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʨʦʜʳ ʧʨʦʠʟʦʰʣʠ ʥʘ 33ï34-ʡ ʥʝʜʝʣʝ ʛʝʩʪʘʮʠʠ. ʋ ʨʝʙʝʥʢʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʦʡ ʧʦʯʢʠ ʠ ʜʚʫʨʦʛʘʷ ʤʘʪʢʘ, ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ 

ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ HNF1ɺ-MODY ʫ ʤʘʪʝʨʠ ʠ ʨʝʙʸʥʢʘ. 

 

1.6.2 ʄʫʪʘʮʠʠ ʚ ʛʝʥʝ GCK ʠ ʙʝʨʝʤʝʥʥʦʩʪʴ  

 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʫʯʸʥʳʭ GCK-MODY ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʜʦ 3 % ʩʣʫʯʘʝʚ 

ʩʨʝʜʠ ʚʩʝʭ ʞʝʥʱʠʥ ʩ ɻʉɼ [172]. ʋ ʨʝʙʸʥʢʘ ʠʤʝʝʪʩʷ 50 % ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʠʜʝʥʪʠʯʥʦʡ ʤʫʪʘʮʠʠ ʦʪ ʤʘʪʝʨʠ ʠ ʥʘʣʠʯʠʝ ʫ ʧʣʦʜʘ GCK ʤʫʪʘʮʠʠ 

ʚʣʠʷʝʪ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ [59; 108]. ɽʩʣʠ ʫ ʧʣʦʜʘ 

ʥʝʪ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ GCK, ʘ ʫ ʤʘʪʝʨʠ ʧʘʪʦʣʦʛʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʪʦʛʜʘ ʫ ʧʣʦʜʘ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʠʟʙʳʪʦʯʥʘʷ ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʘʢʨʦʩʦʤʠʷ (ʚ 

ʩʨʝʜʥʝʤ, ʚʝʩ ʧʣʦʜʘ ʥʘ 700 ʛ ʚʳʰʝ) [260]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʚʝʜʝʥʠʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʫʜʝʪ ʦʧʨʘʚʜʘʥʦ ʥʘʟʥʘʯʝʥʠʝ ʠʥʩʫʣʠʥʘ ʚ ʥʝʙʦʣʴʰʠʭ ʜʦʟʘʭ [295]. ʇʦ 

ʜʘʥʥʳʤ ɿʫʙʢʦʚʦʡ ʅ. ɸ. ʠ ʩʦʘʚʪ., ʧʦʣʫʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʝʩʘ ʫ ʜʝʪʝʡ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ GCK, ʯʴʠ ʤʘʪʝʨʠ ʧʦʣʫʯʘʣʠ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʶ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ [5]. ʆʜʥʘʢʦ ʦʥʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʥʝ ʦʧʦʩʨʝʜʫʝʪ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʠʧʦʪʨʦʬʠʝʡ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ. 

ɻʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʤʫʪʘʮʠʠ ʫ ʧʣʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʣʠʙʦ ʥʘ 

24ï26-ʡ ʥʝʜʝʣʝ ʛʝʩʪʘʮʠʠ ʤʝʪʦʜʦʤ ʘʤʥʠʦʮʝʥʪʝʟʘ, ʣʠʙʦ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʅʂ ʧʣʦʜʘ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʢʨʦʚʠ ʤʘʪʝʨʠ, ʠ ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʘʝʪʩʷ ʜʘʣʴʥʝʡʰʘʷ ʪʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ [215]. ɺ 

ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʣʦʜʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʦʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʋɿʀ) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʥʦʩʪʠ ʞʠʚʦʪʘ ʧʣʦʜʘ, 

ʥʘʯʠʥʘʷ ʩ 26-ʡ ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ 

ʫʚʝʣʠʯʝʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʞʠʚʦʪʘ ʧʣʦʜʘ ʙʦʣʝʝ 75-ʡ ʧʨʦʮʝʥʪʠʣʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʟʥʘʯʝʥʠʠ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ [60]. ʕʪʘ ʩʪʨʘʪʝʛʠʷ ʪʨʝʙʫʝʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

ʊʘʢʠʝ ʢʨʠʪʝʨʠʠ ʢʘʢ ʥʦʨʤʘʣʴʥʳʡ ʀʄʊ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (< 25 ʢʛ/ʤ
2
), 

ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʉɼ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʩʫʣʠʥʝ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʥʦʨʤʦʛʣʠʢʝʤʠʠ ʜʠʝʪʦʡ, ʤʦʛʫʪ 

ʧʦʤʦʯʴ ʥʘʧʨʘʚʠʪʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʘ GCK ʫ ʞʝʥʱʠʥ ʩ ɻʉɼ ʚ ʘʥʘʤʥʝʟʝ [172]. 

ʆʜʥʘʢʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Chakera A. et al. ʥʘʣʠʯʠʝ ʦʪʷʛʦʱʸʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʩ GCK-MODY ʠ ʩ ɻʉɼ ʥʝ ʨʘʟʣʠʯʘʣʦʩʴ, ʥʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʫʪʘʮʠʝʡ 

ʦʧʨʝʜʝʣʷʣʩʷ ʥʠʞʝ ʀʄʊ (ʤʝʥʝʝ 21 ʢʛ/ʤ
2
) ʠ ʚʳʰʝ ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ 

(ʙʦʣʝʝ 5,5 ʤʤʦʣʴ/ʣ) [172]. ɼʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʷʟʘʥʳ ʩ ʧʘʪʦʛʝʥʝʟʦʤ 

ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʧʨʠ GCK-MODY, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʥʘʨʫʰʝʥʘ ʩʝʢʨʝʮʠʷ 

ʠʥʩʫʣʠʥʘ, ʧʦʵʪʦʤʫ ʧʨʝʚʘʣʠʨʫʝʪ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ. ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʢʨʦʚʠ 

ʧʨʠ ʵʪʦʤ ʪʠʧʝ ʉɼ ʥʝʚʳʩʦʢʠʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʨʦʙʘʥʜʘ, ʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʘʢʪʠʚʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ. 

 

1.6.3 ʄʫʪʘʮʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʨʝʜʢʠʤʠ ʬʦʨʤʘʤʠ MODY ʧʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʣʫʯʘʠ ʧʨʠ ʨʝʜʢʠʭ 

ʪʠʧʘʭ MODY ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʱʸ ʤʝʥʴʰʝ ʫʧʦʤʠʥʘʥʠʡ ʦ ʜʘʥʥʳʭ ʪʠʧʘʭ ʉɼ ʧʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. Sagen J. V. et al. ʠʩʩʣʝʜʦʚʘʥʘ ʯʘʩʪʦʪʘ NEUROD1-MODY (MODY6) 

ʩʨʝʜʠ 73 ʧʨʦʙʘʥʜʦʚ ʩ ʬʝʥʦʪʠʧʦʤ MODY ʥʝʛʘʪʠʚʥʳʭ ʧʦ ʤʫʪʘʮʠʷʤ ʚ ʛʝʥʘʭ HNF1A, 

HNF4A, GCK ʠ ʩʨʝʜʠ 51 ʞʝʥʱʠʥʳ ʩ ɻʉɼ [110]. ɼʘʥʥʳʡ ʪʠʧ ʉɼ ʥʝ ʙʳʣ 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Sagen%2C+J+V


74 
 

ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʥʠ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʄɻʀ ʧʨʦʚʝʜʝʥʦ 50 

ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʩ ɻʉɼ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʠ 

ʙʝʟ ʦʞʠʨʝʥʠʷ [101]. ʋ 18 % ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ MODY, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ PDX1, NEUROD1, INS, 

ABCC8, BLK. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʜʠʥʠʯʥʳ, ʧʦʵʪʦʤʫ ʦʧʠʩʘʥʠʝ MODY ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ.  

 

1.7 ʉʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ ʫ ʣʠʮ ʩ MODY   

 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʣʠʮ ʩ MODY ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ ʅʋʆ ʫʜʘʝʪʩʷ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ ʠ/ʠʣʠ ʥʘʟʥʘʯʝʥʠʝʤ ʇʉʉʇ (ʯʘʱʝ ʇʉʄ). 

ɺ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʨʠ ʥʝʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʇʉʉʇ ʥʘʟʥʘʯʘʶʪ ʤʥʦʛʠʤ ʧʘʮʠʝʥʪʘʤ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʫ 

ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʩʫʣʠʥʝ.  

ʀʥʩʫʣʠʥʦʪʝʨʘʧʠʷ ʫ ʙʦʣʴʥʳʭ GCK-MODY, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʠʦʜʘ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʤʫʪʘʮʠʠ ʫ ʤʘʪʝʨʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʝʝ ʫ ʧʣʦʜʘ, ʦʙʳʯʥʦ ʥʝ 

ʧʨʦʚʦʜʠʪʩʷ, ʯʘʱʝ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʥʦʨʤʦʛʣʠʢʝʤʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʨʨʝʢʮʠʝʡ 

ʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʄɻʀ ʥʘ ʥʘʣʠʯʠʝ ʤʫʪʘʮʠʠ ʫ ʧʣʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 24ï26-ʡ 

ʥʝʜʝʣʝ ʛʝʩʪʘʮʠʠ ʤʝʪʦʜʦʤ ʘʤʥʠʦʮʝʥʪʝʟʘ ʠ ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʘʝʪʩʷ 

ʜʘʣʴʥʝʡʰʘʷ ʪʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ [215]. ʋ ʧʘʮʠʝʥʪʦʚ ʩ GCK-

MODY, ʫ ʢʦʪʦʨʳʭ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʜʨʫʛʦʡ ʪʠʧ ʉɼ, ʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʪʝʨʘʧʠʷ ʇʉʉʇ, ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠʜʝʥʪʠʯʥʳ 

ʟʥʘʯʝʥʠʷʤ ʣʠʮ ʙʝʟ ʣʝʯʝʥʠʷ [106]. 

ʋ ʣʠʮ ʩ HNF1A-MODY ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʦʪʩʨʦʯʝʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʦʣʴʥʳʤʠ GCK-MODY. ʆʜʥʘʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1ɸ-MODY ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʫʭʫʜʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʪʨʝʙʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʷ 

ʇʉʉʇ ʠʣʠ ʠʥʩʫʣʠʥʘ. ʃʠʮʘ ʩ HNF1A-MODY ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʇʉʄ, ʢʦʪʦʨʘʷ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʉɼ2 ʚ ʯʝʪʳʨʝ ʨʘʟʘ [194]. ʇʉʄ ʫʩʠʣʠʚʘʶʪ ʩʝʢʨʝʮʠʶ 

ʠʥʩʫʣʠʥʘ ɓ-ʢʣʝʪʢʘʤʠ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʩ ʨʝʮʝʧʪʦʨʦʤ SUR1, ʩʫʙʲʝʜʠʥʠʮʝʡ ɸʊʌ-

ʟʘʚʠʩʠʤʦʛʦ ʢʘʣʠʝʚʦʛʦ ʢʘʥʘʣʘ. ʉʚʷʟʳʚʘʥʠʝ ʚʳʟʳʚʘʝʪ ʟʘʢʨʳʪʠʝ ʢʘʥʘʣʘ ʠ 



75 
 

ʧʦʩʣʝʜʫʶʱʠʡ ʨʦʩʪ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɓ-ʢʣʝʪʦʢ, ʯʪʦ ʟʘʧʫʩʢʘʝʪ ʦʪʢʨʳʪʠʝ 

ʢʘʣʴʮʠʝʚʦʛʦ ʢʘʥʘʣʘ ʠ ʧʨʠʪʦʢ ʠʦʥʦʚ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʩʣʠʷʥʠʝ 

ʚʝʟʠʢʫʣ ʠʥʩʫʣʠʥʘ ʩ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʦʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʦʩʨʝʜʫʶʪ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʥʩʫʣʠʥʘ [315]. ʇʦʵʪʦʤʫ ʇʉʄ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʩʝʢʨʝʮʠʶ 

ʠʥʩʫʣʠʥʘ, ʵʬʬʝʢʪʠʚʥʳ ʫ ʣʠʮ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ HNF1A ʠ HNF4A. ʇʘʮʠʝʥʪʳ ʩ 

ʵʪʠʤʠ ʪʠʧʘʤʠ MODY ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʵʪʠʤ ʧʨʝʧʘʨʘʪʘʤ. ʀʟ-ʟʘ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʛʠʧʦʛʣʠʢʝʤʠʠ ʪʨʝʙʫʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʥʠʟʢʦʡ ʥʘʯʘʣʴʥʦʡ ʜʦʟʳ 

ʠ ʧʦʩʪʝʧʝʥʥʘʷ ʝʸ ʪʠʪʨʘʮʠʷ [315]. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʦʣʛʦʩʨʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʝʨʝʚʦʜʘ ʧʘʮʠʝʥʪʦʚ ʩ HNF1ɸ-MODY ʩ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ ʥʘ ʇʉʄ (ʛʣʠʙʝʥʢʣʘʤʠʜ, 

ʠʩʪʦʨʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ), ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʫʣʫʯʰʝʥʠʝ ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʦʙʱʘʝʪʩʷ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [147; 221]. 

ʅʝʙʦʣʴʰʦʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ ʧʨʠ ʧʨʠʸʤʝ ʛʣʠʢʣʘʟʠʜʘ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʘ 

ʤʝʪʬʦʨʤʠʥ ʙʳʣ ʦʜʠʥʘʢʦʚʦ ʵʬʬʝʢʪʠʚʝʥ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ [194]. ʆʧʫʙʣʠʢʦʚʘʥʳ 

ʜʘʥʥʳʝ ʧʦ ʧʨʠʝʤʫ ʇʉʄ ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ ʧʘʮʠʝʥʪʘʤʠ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ HNF1A, 

HNF4A, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʫ 64 % 

ʦʙʩʣʝʜʫʝʤʳʭ [52]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʜʦʟʘʭ ʇʉʄ ʷʚʣʷʶʪʩʷ ʪʝʨʘʧʠʝʡ 

ʧʝʨʚʦʡ ʣʠʥʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY ʠ HNF4A-MODY. ɻʠʧʦʛʣʠʢʝʤʠʷ 

ʯʘʩʪʦ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʜʦʟʘʭ ʇʉʄ, ʥʦ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʨʠ ʧʨʠʸʤʝ 

ʧʦʣʦʚʠʥʳ ʠʣʠ ʯʝʪʚʝʨʪʠ ʪʘʙʣʝʪʢʠ (ʥʘʧʨʠʤʝʨ, 20ï40 ʤʛ ʛʣʠʢʣʘʟʠʜʘ). ʅʘʯʘʣʴʥʘʷ 

ʜʦʟʘ ʇʉʄ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 1/4 ʦʪ ʩʪʘʨʪʦʚʦʡ ʜʦʟʳ ʚʟʨʦʩʣʦʛʦ. ʆʜʥʘʢʦ ʚ ʛʨʫʧʧʝ 

ʠʟ 114 ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ HNF1ɸ, 

ʦʢʦʣʦ 40 % ʧʘʮʠʝʥʪʦʚ ʧʦʣʫʯʘʣʠ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʶ (ʥʝʩʤʦʪʨʷ ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʶ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ ʧʝʜʠʘʪʨʠʠ ʠ ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʜʠʘʙʝʪʫ ʧʦʜʨʦʩʪʢʦʚ), 

ʠ ʵʪʦ ʣʝʯʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʠʧʦʛʣʠʢʝʤʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʯʝʥʠʝʤ ʇʉʉʇ [118]. ʋ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣ 

ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʶ, ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ HNF1A ʚʦʟʤʦʞʥʦ 

ʥʘʟʥʘʯʝʥʠʝ ʇʉʄ ʚʤʝʩʪʦ ʠʥʩʫʣʠʥʘ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʚʨʘʯʝʡ. 
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ɸʥʘʣʦʛʠʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʇʉʄ, ʪʘʢʞʝ ʙʳʣʘ ʦʧʠʩʘʥʘ ʧʨʠ HNF4ɸ-MODY, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʙʦʣʴʰʦʡ (ʦʢʦʣʦ 15 %) ʧʦʜʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ HNF4ɸ-MODY 

ʩ ʤʫʪʘʮʠʝʡ p.R114W, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʬʝʥʦʪʠʧ, ʚʢʣʶʯʘʶʱʠʡ ʩʥʠʞʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʠʟʢʠʤ ʜʦʟʘʤ ʇʉʄ [299]. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ 

HNF1ɺ-MODY ʢ ʇʉʄ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʫ ʣʠʮ ʩ ʉɼ2, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ HNF1ɸ-MODY. 

ʅʘʣʠʯʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ ABCC8 ʠ KCNJ11 ʧʦʟʚʦʣʷʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʫ ʥʦʩʠʪʝʣʝʡ 

ʤʫʪʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʦʚ ʢ ʇʉʄ [20]. ʌʘʢʪ ʥʘʣʠʯʠʷ ʧʦʜʪʚʝʨʞʜʸʥʥʦʡ ʤʫʪʘʮʠʠ ʚ 

ʛʝʥʝ ABCC8 ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʢʘʟʘʥʠʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʣʠʮ ʩ 

ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʥʘ ʣʝʯʝʥʠʝ ʇʉʄ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʣʫʯʰʠʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ 

ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʥʘ ʧʨʝʧʘʨʘʪʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ [53]. 

ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

HNF1A-MODY ʘʛʦʥʠʩʪʘʤʠ ɻʇʇ-1 (ʣʠʨʘʛʣʫʪʠʜʦʤ), ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʣʠ ʪʘʢʦʝ ʞʝ 

ʩʥʠʞʝʥʠʝ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʣʠʢʝʤʠʠ, ʢʘʢ ʧʨʠ ʪʝʨʘʧʠʠ ʛʣʠʤʝʧʠʨʠʜʦʤ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʛʠʧʦʛʣʠʢʝʤʠʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ 10 ʨʘʟ ʨʝʞʝ [150]. ʊʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʠʨʘʛʣʫʪʠʜʘ ʙʳʣʘ ʦʧʠʩʘʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʪʘʮʠʷʤʠ 

ʚ ʛʝʥʝ HNF1A ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʇʉʄ [217]. ʇʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 

ʣʠʨʘʛʣʫʪʠʜʘ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ ʫ 12-ʣʝʪʥʝʡ ʜʝʚʦʯʢʠ ʩ HNF1A-MODY, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʧʝʨʝʚʝʜʝʥʘ ʩ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ [311]. 

ɺ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ ʪʘʢʞʝ ʦʧʠʩʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ 

ʠʥʛʠʙʠʪʦʨʦʚ ɼʇʇ-4 [202]. Katra B. et al. ʦʧʠʩʘʣʠ ʫʩʧʝʰʥʦʝ ʜʦʙʘʚʣʝʥʠʝ ʛʣʠʧʪʠʥʦʚ 

(ʚʠʣʜʘʛʣʠʧʪʠʥʘ ʠ ʩʠʪʘʛʣʠʧʪʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʢ ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʦʚ ʩ HNF1ɸ-

MODY, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʢʦʤʙʠʥʘʮʠʠ ʠʥʩʫʣʠʥʘ ʩ ʛʣʠʢʣʘʟʠʜʦʤ ʠ ʠʥʩʫʣʠʥʘ ʩ 

ʤʝʪʬʦʨʤʠʥʦʤ [115]. ʕʪʘ ʪʝʨʘʧʠʷ ʙʳʣʘ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʫʣʫʯʰʝʥʠʝʤ 

ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʦ ʪʘʢʞʝ ʩ ʫʣʫʯʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ. ʋ 

ʧʘʮʠʝʥʪʦʚ ʩ HNF1ɸ-MODY ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʩʝʢʨʝʮʠʷ ʠʥʢʨʝʪʠʥʦʚʦʛʦ 

ʛʦʨʤʦʥʘ, ʥʦ ʵʬʬʝʢʪ ʠʥʢʨʝʪʠʥʘ ʙʳʣ ʫʤʝʥʴʰʝʥ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʥʢʨʝʪʠʥʘ, ʚʦʟʤʦʞʥʦ, ʠʟ-ʟʘ ʜʠʩʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ 

ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ HNF1ɸ-MODY ʦʧʨʝʜʝʣʷʝʪʩʷ 
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ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4 ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ ʛʠʧʝʨʛʣʶʢʘʛʦʥʝʤʠʷ [240; 257].  

ɹʳʣʘ ʦʧʠʩʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʪʦʨʘ ɼʇʇ-4 ʘʣʦʛʣʠʧʪʠʥʘ ʫ 13-ʣʝʪʥʝʡ 

ʷʧʦʥʢʦʡ ʜʝʚʦʯʢʠ ʩ ʉɼ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʝ HNF4A [121]. ɼʦ 

ʚʝʨʠʬʠʢʘʮʠʠ ʪʠʧʘ ʉɼ ʚ ʣʝʯʝʥʠʠ ʦʥʘ ʧʨʠʤʝʥʷʣʘ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʶ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʦʛʝʥʥʦʡ ʤʫʪʘʮʠʠ ʜʝʚʦʯʢʘ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ 

ʘʣʦʛʣʠʧʪʠʥ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ HbA1c ʠ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ 

ʫʨʦʚʥʝʡ ʛʣʠʢʝʤʠʠ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ɼʇʇ-4 ʧʨʠ 

HNF4A-MODY ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝʤ ʩʠʥʪʝʟʘ ɸʊʌ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ, ʘ ʪʘʢ ʞʝ ʧʨʦʪʝʢʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ɓ-ʢʣʝʪʢʠ, ʬʫʥʢʮʠʷ 

ʢʦʪʦʨʳʭ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʭʫʜʰʘʝʪʩʷ ʧʨʠ ʤʫʪʘʮʠʷʭ ʚ ʛʝʥʝ HNF4A. 

ʉ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʥʘʟʥʘʯʘʶʪʩʷ ʠʥʛʠʙʠʪʦʨʳ SGLT2, ʪʘʢ ʢʘʢ ʧʨʠ ʤʫʪʘʮʠʠ ʚ 

ʛʝʥʝ HNF1A ʩʥʠʞʝʥ ʧʦʯʝʯʥʳʡ ʧʦʨʦʛ ʜʣʷ ʛʣʶʢʦʟʳ ʠ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ 

ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʝʛʠʜʨʘʪʘʮʠʶ ʠ ʫʨʦʛʝʥʠʪʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ. ʇʦ 

ʜʘʥʥʳʤ J. Hohendorff et al., ʩʥʠʞʝʥʠʝ HbA1c ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʠ 

HNF1A-MODY ʧʨʠ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ SGLT2 ʤʝʥʴʰʝ, ʯʝʤ ʫ ʣʠʮ ʩ ʉɼ2, 

ʪʦʛʜʘ ʢʘʢ ʛʣʶʢʦʟʫʨʠʷ ʚʳʰʝ [51].  

ʇʨʠ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ PDX1-MODY ʧʦʢʘʟʘʥʘ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ. ɺ ʦʜʥʦʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʦʪʤʝʯʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʤʦʣʦʜʦʛʦ ʧʘʮʠʝʥʪʘ ʩ PDX1-MODY ʩ ʇʉʄ ʥʘ ʠʥʛʠʙʠʪʦʨ 

ɼʇʇ-4, ʩʠʪʘʛʣʠʧʪʠʥ [205].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʤ ʙʦʣʴʥʳʤ MODY ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠʣʠ ʥʝʜʝʣʴ ʥʘʟʥʘʯʘʪʴ ʠʥʩʫʣʠʥ. ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʠʥʩʫʣʠʥʘ ʩʥʠʤʘʝʪ ʛʣʶʢʦʟʦʪʦʢʩʠʯʥʦʩʪʴ ʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʫʣʫʯʰʘʝʪ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ.  

 

 

 

 



78 
 

ɻʃɸɺɸ 2 ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹʆʃʔʅʓʍ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1 ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɼʠʟʘʡʥ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʝʮ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʛʣʘʩʠʷ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʦʜʦʙʨʝʥʳ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʅʀʀʊʇʄ ï ʬʠʣʠʘʣ ʀʎʠɻ ʉʆ ʈɸʅ (ʧʨʦʪʦʢʦʣ ˉ 2 ʦʪ 11.02.2014). 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 2014 ï 2019 ʛʛ. 197 ʧʨʦʙʘʥʜʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 35 

ʣʝʪ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢʘ, ʊʦʤʩʢʘ, ʆʤʩʢʘ, 

ʂʝʤʝʨʦʚʦ, ʅʦʚʦʢʫʟʥʝʮʢʘ, ɹʘʨʥʘʫʣʘ, ʂʨʘʩʥʦʷʨʩʢʘ, ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʅʀʀʊʇʄ ï 

ʬʠʣʠʘʣ ʀʎʠɻ ʉʆ ʈɸʅ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ/ʠʩʢʣʶʯʝʥʠʷ MODY. 162 ʧʘʮʠʝʥʪʘ ʠʟ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ. ʀʟ 

ʥʠʭ 18 (11,1 %) ʧʘʮʠʝʥʪʦʚ ʨʘʥʝʝ ʥʘʙʣʶʜʘʣʠʩʴ ʩ ʜʠʘʛʥʦʟʦʤ ʉɼ1, 94 (58,0 %) ï 

ʉɼ2, 34 (21,0 %) ï ʩ ʅɻʅ, 16 (9,9 %) ï ʩ ʅʊɻ.   

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

MODY ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ: 

ï ʧʦʜʧʠʩʘʥʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ (ʫ ʣʠʮ 

ʤʦʣʦʞʝ 18 ʣʝʪ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʧʦʜʧʠʩʳʚʘʣ ʦʜʠʥ ʠʟ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʦʧʝʢʫʥ);   

ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʧʦʜʪʚʝʨʞʜʸʥʥʦʝ ʜʚʫʢʨʘʪʥʦ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ. ʅʊɻ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʥʘʪʦʱʘʢ 

ʤʝʥʝʝ 6,1 ʤʤʦʣʴ/ʣ ʜʣʷ ʮʝʣʴʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ (ʤʝʥʝʝ 7,0 ʤʤʦʣʴ/ʣ ʜʣʷ 

ʚʝʥʦʟʥʦʡ ʧʣʘʟʤʳ) ʠ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʇɻʊʊ Ó 7,8 ʠ ʤʝʥʝʝ 11,1 ʤʤʦʣʴ/ʣ ʚ ʮʝʣʴʥʦʡ 

ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ ʠʣʠ ʚ ʚʝʥʦʟʥʦʡ ʧʣʘʟʤʝ. ʅɻʅ ʨʘʩʮʝʥʠʚʘʣʘʩʴ ʧʨʠ ʚʳʷʚʣʝʥʠʠ 

ʛʣʁʢʦʟʳ ʢʨʦʚʠ ʥʘʪʦʱʘʢ Ó 5,6 ʠ ʤʝʥʝʝ 6,1 ʤʤʦʣʴ/ʣ ʜʣʷ ʮʝʣʴʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ 

(Ó 6,1 ʠ ʤʝʥʝʝ 7,0 ʤʤʦʣʴ/ʣ ʜʣʷ ʚʝʥʦʟʥʦʡ ʧʣʘʟʤʳ) ʠ ʤʝʥʝʝ 7,8 ʤʤʦʣʴ/ʣ ʚ ʮʝʣʴʥʦʡ 

ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ ʠʣʠ ʚ ʚʝʥʦʟʥʦʡ ʧʣʘʟʤʝ. ɼʠʘʛʥʦʟ ʉɼ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʚʫʢʨʘʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʢʨʦʚʠ 

ʥʘʪʦʱʘʢ Ó 6,1 ʤʤʦʣʴ/ʣ ʜʣʷ ʮʝʣʴʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ (7,0 ʤʤʦʣʴ/ʣ ʜʣʷ ʚʝʥʦʟʥʦʡ 

ʧʣʘʟʤʳ) ʠ/ʠʣʠ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʇɻʊʊ, ʠʣʠ ʩʣʫʯʘʡʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʶʢʦʟʳ ʚ 
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ʮʝʣʴʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʠʣʠ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ Ó 11,1 ʤʤʦʣʴ/ʣ ʠ/ʠʣʠ HbA1c Ó 6,5 %; 

 ï ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ 

ʜʣʷ ʧʨʦʙʘʥʜʦʚ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʠʪʝʣ ʢ ɓ-ʢʣʝʪʢʘʤ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ (ICA), 

ʛʣʶʪʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʝ (GAD), ʢ ʪʠʨʦʟʠʥʬʦʩʬʘʪʘʟʝ (IA-2ɸ); 

ï ʥʦʨʤʘʣʴʥʳʡ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʉ-ʧʝʧʪʠʜʘ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʘʙʩʦʣʶʪʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʢʝʪʦʘʮʠʜʦʟʘ ʚ ʜʝʙʶʪʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: 

ï ʥʘʣʠʯʠʝ ʚ ʘʥʘʤʥʝʟʝ ʪʫʙʝʨʢʫʣʸʟʘ ʣʸʛʢʠʭ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ;  

ï ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʚʠʨʫʩʦʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ ʚ ʘʥʘʤʥʝʟʝ; 

ï ʥʘʣʠʯʠʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʚʠʨʫʩʦʤ ʛʝʧʘʪʠʪʘ ɺ ʠʣʠ 

ʚʠʨʫʩʦʤ ʛʝʧʘʪʠʪʘ ʉ, ʪʨʝʙʫʶʱʝʛʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʣʝʯʝʥʠʷ; 

ï ʚ ʘʥʘʤʥʝʟʝ ʧʘʮʠʝʥʪʘ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʠ ʥʘʨʢʦʪʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʠʣʠ ʘʣʢʦʛʦʣʠʟʤʝ ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ ʜʦ ʦʩʤʦʪʨʘ; 

ï ʧʨʠʸʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʛʠʧʝʨʛʣʠʢʝʤʠʶ; 

ï ʥʘʣʠʯʠʝ ʧʦʜʪʚʝʨʞʜʸʥʥʦʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʧʨʦʙʘʥʜʘ; 

ï ʥʘʣʠʯʠʝ ʫ ʧʨʦʙʘʥʜʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʜʨʫʛʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʩʠʥʜʨʦʤʦʚ, ʚ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪʩʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ. 

ɻʨʫʧʧʝ ʧʨʦʙʘʥʜʦʚ (162 ʯʝʣʦʚʝʢʘ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ 

ʚʢʣʶʯʝʥʠʷ/ʠʩʢʣʶʯʝʥʠʷ, ʧʨʦʚʝʜʝʥʦ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ MODY1-14. MODY ʧʦʜʪʚʝʨʞʜʸʥ ʫ 40 

ʧʨʦʙʘʥʜʦʚ. 

ʇʦʩʣʝ ʚʝʨʠʬʠʢʘʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʣʶʙʳʤ ʪʠʧʦʤ 

MODY ʫ ʧʨʦʙʘʥʜʦʚ, ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ, 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʅʋʆ ʠ 

ʚʳʧʦʣʥʝʥʦ ʄɻʀ ʛʝʥʦʚ MODY, ʤʫʪʘʮʠʠ ʚ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʳ ʫ ʧʨʦʙʘʥʜʦʚ. ʊʘʢ 

ʞʝ ʄɻʀ ʩʜʝʣʘʥʦ ʜʨʫʛʠʤ ʨʦʜʩʪʚʝʥʥʠʢʘʤ ʧʨʠ ʥʘʣʠʯʠʠ ʉɼ ʚ ʘʥʘʤʥʝʟʝ. ɺʩʝʛʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 96 ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ ʩ MODY, ʫ 45 ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ 
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ʠʜʝʥʪʠʯʥʳʝ ʤʫʪʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, MODY ʚʳʷʚʣʝʥ ʫ 85 ʧʘʮʠʝʥʪʦʚ: ʫ 40 

ʧʨʦʙʘʥʜʦʚ ʠ 45 ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. 

ɻʨʫʧʧʘ ʣʠʮ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ MODY (ʧʨʦʙʘʥʜʳ ʠ ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʠ) ʚ 

2014ï2015 ʛʛ. ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ: ʩ 2016 

ʧʦ 2018 ʛʛ. ʏʝʨʝʟ 3 ʛʦʜʘ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʨʠʸʤʘ ʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʜʝʥʪʠʯʥʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʨʝʜʠ ʧʨʦʙʘʥʜʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʤʫʪʘʮʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ 

MODY1-14, ʦʪʩʫʪʩʪʚʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ, ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩʝʢʨʝʮʠʷ 

ʵʥʜʦʛʝʥʥʦʛʦ ʠʥʩʫʣʠʥʘ, ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʉɼ2 (ʫ 94 ʧʘʮʠʝʥʪʦʚ) (ʨʠʩʫʥʦʢ 2.1).  

 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧʳ ʣʠʮ ʩ MODY ʠ ʛʨʫʧʧʳ ʩ ʉɼ2 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 85 ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ MODY, ʘ ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ï 94 ʩ ʉɼ2, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ. ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʘ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ ʩ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʦʡ. 
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ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ MODY, 

ʚʳʷʚʣʝʥʥʦʛʦ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʘ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʢ ʩ ɻʉɼ (23 

ʧʘʮʠʝʥʪʢʠ). ʂʨʠʪʝʨʠʷʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ɻʉɼ ʙʳʣʠ: ʛʣʶʢʦʟʘ ʚʝʥʦʟʥʦʡ ʧʣʘʟʤʳ 

ʥʘʪʦʱʘʢ Ó 5,1 < 7,0 ʤʤʦʣʴ/ʣ,  ʯʝʨʝʟ 1 ʯʘʩ ʧʦʩʣʝ ʇɻʊʊ Ó 10,0 ʤʤʦʣʴ/ʣ, ʯʝʨʝʟ 2 ʯʘʩʘ 

ï Ó 8,5 < 11,1 ʤʤʦʣʴ/ʣ. ʕʪʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʢ ʧʨʦʚʝʜʝʥʦ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

MODY1-14. ʇʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ MODY, 

ʧʘʮʠʝʥʪʢʠ ʙʝʟ ʤʫʪʘʮʠʡ ʩʦʩʪʘʚʠʣʠ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ. 

 

2.2 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

2.2.1 ʂʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

 

ʇʦʩʣʝ ʧʦʜʨʦʙʥʦʛʦ ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ (ʚʢʣʶʯʘʷ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ) ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʧʦʣʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʘ 

ʤʘʩʩʳ ʪʝʣʘ, ʠʥʜʝʢʩʘ ʦʙʲʸʤ ʪʘʣʠʠ/ʦʙʲʸʤ ʙʸʜʝʨ, ʦʩʤʦʪʨ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʠ 

ʚʠʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ, ʧʘʣʴʧʘʮʠʷ ʣʠʤʬʦʫʟʣʦʚ, ʘʫʩʢʫʣʴʪʘʮʠʷ ʣʸʛʢʠʭ, ʩʝʨʜʮʘ ʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʸʢʦʚ, ʧʘʣʴʧʘʮʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, 

ʞʠʚʦʪʘ. 

ɺʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʤʘʩʩʘ ʪʝʣʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ, ʨʦʩʪ ï ʩ 

ʧʦʤʦʱʴʶ ʨʦʩʪʦʤʝʨʘ; ʀʄʊ (ʠʥʜʝʢʩ ʂʝʪʣʝ) ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʤʘʩʩʳ 

ʪʝʣʘ (ʢʛ) ʥʘ ʢʚʘʜʨʘʪ ʨʦʩʪʘ (ʤ
2
). ʋ ʣʠʮ 18 ʣʝʪ ʠ ʩʪʘʨʰʝ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʧʨʠ ʀʄʊ ʙʦʣʝʝ 24,9 ʢʛ/ʤ
2
, ʦʞʠʨʝʥʠʝ ï ʙʦʣʝʝ 29,9 ʢʛ/ʤ

2
 

(ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʞʠʨʝʥʠʷ ʧʦ ʀʄʊ, ɺʆɿ 1997 ʛ.). ʋ ʣʠʮ ʜʦ 18 ʣʝʪ ʀʄʊ 

ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʥʦʨʤʘʪʠʚʘʤ ɺʆɿ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ ʠ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʯʠʩʣʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʨʝʜʥʝʛʦ (standard deviation 

score). ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʦʞʠʨʝʥʠʷ ʩʯʠʪʘʝʪʩʷ SDS ʀʄʊ > 2 (ɺʆɿ, 

2007). 

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʜʚʘʞʜʳ ʠʟʤʝʨʷʣʦʩʴ ɸɼ ʩ ʠʥʪʝʨʚʘʣʦʤ 5 ʤʠʥʫʪ, ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ. ʆʮʝʥʢʫ ʫʨʦʚʥʝʡ ɸɼ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʌʝʜʝʨʘʣʴʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʦʢʘʟʘʥʠʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡè 2015 ʛ. [19]. 

ʅʦʨʤʘʣʴʥʦʝ ɸɼ ï ʫʨʦʚʥʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʉɸɼ) ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɼɸɼ) ʤʝʥʴʰʝ 90-ʛʦ ʧʨʦʮʝʥʪʠʣʷ ʧʦ 

ʪʘʙʣʠʮʘʤ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɸɼ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʩʪʘ, ʧʦʣʘ ʠ 

ʚʦʟʨʘʩʪʘ. ɸɻ ï ʫʨʦʚʥʠ ʉɸɼ ʠ/ʠʣʠ ɼɸɼ ʨʘʚʥʳ ʠʣʠ ʧʨʝʚʳʰʘʶʪ 95-ʡ ʧʨʦʮʝʥʪʠʣʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɸɼ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʦʩʪʫ, ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ. ʋ ʣʠʮ 18 ʣʝʪ ʠ ʩʪʘʨʰʝ 

ɸɻ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʧʨʠ ʫʨʦʚʥʝ ɸɼ ʚʳʰʝ 139/89 ʤʤ ʨʪ. ʩʪ. (ɺʅʆʂ, 2009 ʛ.). 

ʋɿʀ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʧʦʯʝʢ, ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʝʨʜʮʘ ʠ 

ʙʨʘʭʠʦʮʝʬʘʣʴʥʳʭ ʩʦʩʫʜʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʘʧʧʘʨʘʪʝ Toshiba Aplio 500. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʥʘʣʠʯʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʧʨʠ MODY 

(ʨʘʥʝʝ ʚ ʈʦʩʩʠʠ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ), ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ 9 ʧʘʮʠʝʥʪʦʚ (3 ʞʝʥʱʠʥʳ ʠ 6 ʤʫʞʯʠʥ) ʠ ʠʤ ʧʨʦʚʝʜʝʥ ʦʩʤʦʪʨ ʩʪʦʤʘʪʦʣʦʛʘ: 

7 ʩ GCK-MODY ʠ 2 ï ʩ ʨʝʜʢʠʤʠ ʪʠʧʘʤʠ MODY. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʮʝʥʠʚʘʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʪʘ, 

ʫʯʠʪʳʚʘʣʠʩʴ ʚʠʜ ʧʨʠʢʫʩʘ, ʧʦʣʦʞʝʥʠʝ ʟʫʙʦʚ ʚ ʟʫʙʥʦʡ ʜʫʛʝ, ʩʦʩʪʦʷʥʠʝ ʚʠʩʦʯʥʦ-

ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ, ʥʘʣʠʯʠʝ ʥʝʢʘʨʠʦʟʥʳʭ ʧʦʨʘʞʝʥʠʡ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ 

ʟʫʙʦʚ. ʆʮʝʥʢʫ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʫʧʨʦʱʝʥʥʦʛʦ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ GreenïVermillion (1964) ʠ ʠʥʜʝʢʩʘ ʟʫʙʥʦʛʦ 

ʥʘʣʝʪʘ PI (Silness, Loe, 1964), ʩʦʩʪʦʷʥʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ï ʧʦ ʠʥʜʝʢʩʫ ʂʇʋ 

(ʠʥʜʝʢʩ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʟʫʙʦʚ ʩ 

ʢʘʨʠʝʩʦʤ, ʧʣʦʤʙʘʤʠ ʠ ʫʜʘʣʝʥʥʳʭ), ʂʇʧ (ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʫʙʦʚ ʩ 

ʢʘʨʠʝʩʦʤ ʠ ʧʣʦʤʙʘʤʠ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʦʩʧʘʣʝʥʠʷ ʜʝʩʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʠʥʜʝʢʩ ʈʄɸ ʚ ʤʦʜʠʬʠʢʘʮʠʠ Parma (1964). ʉʪʝʧʝʥʴ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʜʝʩʝʥ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʥʜʝʢʩʫ PBI (MuhlemannïSaxer, 1975). ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʧʘʨʦʜʦʥʪʘ ʧʨʠʤʝʥʷʣʩʷ ʠʥʜʝʢʩ 

ʛʠʥʛʠʚʠʪʘ GI (Loe, Silness, 1963), ʧʘʨʦʜʦʥʪʘʣʴʥʳʡ ʠʥʜʝʢʩ PDI (Marthaler et al., 

1971), ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɼʣʷ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʘʣʠʜʠʨʦʚʘʥʥʫʶ ʨʫʩʩʢʦʷʟʳʯʥʫʶ ʚʝʨʩʠʶ 
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ʦʧʨʦʩʥʠʢʘ çʇʨʦʬʠʣʴ ʚʣʠʷʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷè OHIP-49-RU. ɺʩʝ 

ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʣʠʩʴ ʚ ʘʤʙʫʣʘʪʦʨʥʫʶ ʢʘʨʪʫ ʧʘʮʠʝʥʪʘ. 

 

2.2.2 ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠ ʛʦʨʤʦʥʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ 

 

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʟʘʙʦʨ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʥʘʪʦʱʘʢ. ʂʨʦʚʴ ʜʣʷ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ, ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʦʚ ʠ ʘʥʘʣʠʟʘ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ 

ʟʘʙʠʨʘʣʘʩʴ ʠʟ ʣʦʢʪʝʚʦʡ ʚʝʥʳ ʚʘʢʫʪʝʡʥʝʨʦʤ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʧʦʩʣʝ 12 ʯʘʩʦʚʦʛʦ 

ʛʦʣʦʜʘʥʠʷ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʛʦʨʤʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʅʀʀʊʇʄ ï ʬʠʣʠʘʣ 

ʀʎʠɻ ʉʆ ʈɸʅ (ʟʘʚʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʝʡ ʜ.ʤ.ʥ. ʂʘʰʪʘʥʦʚʘ ɽ. ɺ.) ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

1. ʄʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʘʢʪʠʚʦʚ çBIOMERICAè, Hannover, Germany ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʘʥʪʠʪʝʣʘ ʢ ICA (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʤʝʥʝʝ 0,95 ʄɽ/ʤʣ), ʘʥʪʠʪʝʣʘ ʢ GAD 

(ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʤʝʥʝʝ 5 ʄɽ/ʤʣ), ʘʥʪʠʪʝʣʘ ʢ IA-2ɸ (ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʤʝʥʝʝ 10 ʄɽ/ʤʣ). 

2. ʉ-ʧʝʧʪʠʜ ʦʧʨʝʜʝʣʷʣʩʷ ʤʝʪʦʜʦʤ ʀʌɸ, ʪʝʩʪ-ʥʘʙʦʨ çMonobind Inc.è, USA. 

ʈʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉ-ʧʝʧʪʠʜʘ ʩʦʩʪʘʚʣʷʶʪ 0,7ï

1,9 ʥʛ/ʤʣ. 

3. ɻʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ HbA1c ʠʟʤʝʨʷʣʩʷ ʥʘ ʧʨʠʙʦʨʝ NycoCard 

READER II ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤ NycoCard ʤʝʪʦʜʦʤ ʙʦʨʘʪʥʦʛʦ ʘʬʬʠʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ï ʤʝʥʝʝ 6,0 %.  

4. ɻʣʶʢʦʟʘ ʚʝʥʦʟʥʦʡ ʧʣʘʟʤʳ ʢʨʦʚʠ: ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ 

ʵʥʟʠʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʘʢʪʠʚʦʚ çBIOKONè, 

Germany. ʈʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ 3,3ï6,0 ʤʤʦʣʴ/ʣ. 

5. ʂʨʝʘʪʠʥʠʥ ʠ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ: ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʢʨʝʘʪʠʥʠʥʘ ʚ ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʠʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʗʬʬʝ, 

ʧʨʠʤʝʥʷʣʠʩʴ ʨʝʘʢʪʠʚʳ çBIOKONè, Germany. ʅʦʨʤʘʪʠʚʳ ʣʦʢʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʜʣʷ ʢʨʝʘʪʠʥʠʥʘ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʶʪ 53ï97 ʤʢʤʦʣʴ/ʣ ʜʣʷ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, 62ï
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115 ʤʢʤʦʣʴ/ʣ ʜʣʷ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʋʨʦʚʝʥʴ ʉʂʌ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʦʥʣʘʡʥ ʧʦ 

ʬʦʨʤʫʣʝ CKD-EPI (Chronic Kidney Desease Epidemiology Collaboration) 

(http://nkdep.nih.gov/professional/gfr_calculator/index.htm) [41]. ʋʩʣʦʚʥʦ 

ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʉʂʌ ʜʣʷ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʩʦʩʪʘʚʣʷʶʪ 80ï

130 ʤʣ/ʤʠʥ/1,73ʤ
2
, ʜʣʷ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ï 90ï150 ʤʣ/ʤʠʥ/1,73ʤ

2
. ʋ ʧʘʮʠʝʥʪʦʚ 

ʜʝʪʩʢʦʛʦ ʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʉʂʌ ʨʘʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʐʚʘʨʮʘ [41]: 

ʉʂʌ (ʤʣ/ʤʠʥ/1,73ʤ
2
) = [0,0484 Ĭ ʨʦʩʪ (ʩʤ)] / ʢʨʝʘʪʠʥʠʥ ʢʨʦʚʠ (ʤʤʦʣʴ/ʣ). ɼʣʷ 

ʤʘʣʴʯʠʢʦʚ ʩʪʘʨʰʝ 13 ʣʝʪ ʚʤʝʩʪʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 0,0484 ʠʩʧʦʣʴʟʦʚʘʣʩʷ 0,0616. 

ʅʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʉʂʌ ʜʣʷ ʜʝʪʝʡ 2ï12 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 

(133 Ñ 27) ʤʣ/ʤʠʥ/1,73ʤ
2
, ʩʪʘʨʰʝ 13 ʣʝʪ (ʤʘʣʴʯʠʢʠ) ï (140 Ñ 30) ʤʣ/ʤʠʥ/1,73ʤ

2
, 

ʩʪʘʨʰʝ 13 ʣʝʪ (ʜʝʚʦʯʢʠ) (126 Ñ 22) ʤʣ/ʤʠʥ/1,73ʤ
2
.  

6. ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ: ʦʧʨʝʜʝʣʷʣʩʷ ʤʝʪʦʜʦʤ ʀʌɸ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʝʘʢʪʠʚʦʚ çBIOMERICAè, Hannover, Germany. ʅʦʨʤʘʪʠʚʳ ʣʦʢʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 1 ɽɼ. 

7. ʃʠʧʠʜʥʳʡ ʧʨʦʬʠʣʴ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʆʍʉ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʊɻ), 

ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉ-ʃʇɺʇ) ʧʨʦʚʦʜʠʣʠ 

ʵʥʟʠʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʘʢʪʠʚʦʚ çBioconè, 

Germany. ʋʨʦʚʝʥʴ ʍʉ-ʃʇʅʇ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ ʌʨʠʜʚʘʣʴʜʘ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʊɻ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 4,5 ʤʤʦʣʴ/ʣ: ʍʉ-ʃʇʅʇ = ʆʍʉ ï (ʍʉ-

ʃʇɺʇ + (ʊɻ/5)) ʤʛ/ʜʣ (Friedwald D. S., 1972). ʎʝʣʝʚʳʝ ʟʥʘʯʝʥʠʷ: ʆʍʉ < 4,5 

ʤʤʦʣʴ/ʣ, ʊɻ < 1,7 ʤʤʦʣʴ/ʣ, ʍʉ-ʃʇʅʇ < 2,6 ʤʤʦʣʴ/ʣ, ʍʉ-ʃʇɺʇ > 1,0 ʤʤʦʣʴ/ʣ ʜʣʷ 

ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, > 1,3 ʤʤʦʣʴ/ʣ ʜʣʷ ʞʝʥʩʢʦʛʦ ʧʦʣʘ [123, 2]. ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ʜʣʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ (ɸʤʝʨʠʢʘʥʩʢʘʷ 

ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ): ʆʍʉ < 200 ʤʛ/ʜʣ (5,2 ʤʤʦʣʴ/ʣ), ʍʉ-ʃʇʅʇ < 130 

ʤʛ/ʜʣ (3,4 ʤʤʦʣʴ/ʣ), ʊɻ < 150 ʤʛ/ʜʣ (1,7 ʤʤʦʣʴ/ʣ), ʍʉ-ʃʇɺʇ > 35 ʤʛ/ʜʣ (0,9 

ʤʤʦʣʴ/ʣ) [59]. 

8. ʊʠʨʝʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ (ʊʊɻ): ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʟʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʊʊɻ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ ʬʠʨʤʳ 

çImmunotechè (ʏʝʭʠʷ) ʠʤʤʫʥʦʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. ʅʦʨʤʘʪʠʚʳ 

ʣʦʢʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʊʊɻ ï 0,39ï4,14 ʤɽʜ/ʣ. 
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2.2.3 ʅʝʧʨʝʨʳʚʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ 

 

ɼʚʘʜʮʘʪʠ ʧʘʮʠʝʥʪʘʤ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ GCK-MODY (ʩʘʤʳʡ ʯʘʩʪʳʡ ʪʠʧ 

MODY) ʧʨʦʚʝʜʝʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ (ʅʄɻ) ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ɺɻ. ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʨʪʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ Medtronic MiniMade, ʉʐɸ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʪʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʘ ʥʘ 

ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʢʘʞʜʳʝ 5 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 5 ʩʫʪʦʢ ʫ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ. 

ɼʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ Medtronic CareLinkÈPro. ʇʨʦʛʨʘʤʤʘ Medtronic ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʘʩʩʯʠʪʳʚʘʣʘ ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʛʣʠʢʝʤʠʠ ʩ ʫʯʸʪʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ, ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʠ ʛʠʧʝʨʛʣʠʢʝʤʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ. ɼʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʪʘʙʣʠʮʳ ʬʦʨʤʘʪʘ 

Exel. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʅʄɻ ʧʦʣʫʯʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʛʣʠʢʝʤʠʠ ʟʘ 

ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ. ɼʘʥʥʳʝ ʦ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʛʠʧʦ- ʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʛʠʧʦʛʣʠʢʝʤʠʡ, ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʥʘʭʦʞʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʚ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʦʮʝʥʢʠ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʮʠʬʨʦʚʳʝ ʧʨʦʚʦʜʠʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʘʚʣʷʶʱʠʭ 

ʜʘʥʥʳʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ ʦʙʩʯʠʪʳʚʘʶʱʠʝ ʠʭ. ʋ ʦʙʩʣʝʜʫʝʤʦʛʦ 

ʧʘʮʠʝʥʪʘ ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʅʄɻ ʚ ʚʠʜʝ pdf ʬʘʡʣʘ ʠʟ ʧʨʠʙʦʨʘ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ʇʦʪʦʤ ʧʨʦʚʦʜʠʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʜʩʯʸʪ ʠʥʜʝʢʩʦʚ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʣʠʢʝʤʠʠ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [13]. ʈʝʟʫʣʴʪʘʪʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʠʥʜʝʢʩʦʚ ɺɻ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʪʯʸʪʘ ʩ ʫʢʘʟʘʥʠʝʤ 

ʥʘʟʚʘʥʠʷ ʠʥʜʝʢʩʘ, ʝʛʦ ʨʘʟʤʝʨʥʦʩʪʠ, ʥʦʨʤʳ ʠ ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ. 

ɼʣʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʡ ʦʮʝʥʢʠ ɺɻ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʥʜʝʢʩʳ: ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ (BG, Blood glucose); ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (SD, Standart 

Deviation); ʟʥʘʯʝʥʠʝʤ ʄ (ʄ ï value); ʠʥʜʝʢʩ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʛʣʠʢʝʤʠʠ 

(CONGA, Continuous Overlapping NetGlycemic Action); ʩʨʝʜʥʷʷ ʘʤʧʣʠʪʫʜʘ 
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ʢʦʣʝʙʘʥʠʡ ʛʣʠʢʝʤʠʠ (MAGE, Mean Amplitude of Glycemic Excurtion); ʩʢʦʨʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ (MAG, Mean Absolut Glucose); ʠʥʜʝʢʩ ʨʠʩʢʘ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ (HBGI, Hight Blood Glucose Index); ʠʥʜʝʢʩ ʨʠʩʢʘ ʛʠʧʦʛʣʠʢʝʤʠʠ 

(LBGI, Low Blood Glucose Index); ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʠʩʢʦʚ ʛʠʧʦ/ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

(ADRR, Average Daily Rick Range) (ʪʘʙʣʠʮʘ 2.1). 

ʊʘʙʣʠʮʘ 2.1 ï ʆʩʥʦʚʥʳʝ ʠʥʜʝʢʩʳ ʜʣʷ ʦʮʝʥʢʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʣʶʢʦʟʳ 

ʀʥʜʝʢʩʳ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʛʣʶʢʦʟʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʦʚ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʣʶʢʦʟʳ 

ʈʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʛʣʶʢʦʟʳ ʫ ʣʠʮ ʙʝʟ ʉɼ 

BG (Blood glucose), ʤʤʦʣʴ/ʣ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ʛʣʠʢʝʤʠʠ ʟʘ ʚʩʸ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

< 5,6 

MAGE (Mean Amplitude of 

Glycemic  Excurtion),  

ʤʤʦʣʴ/ʣ 

ʩʨʝʜʥʷʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 

ʛʣʠʢʝʤʠʠ 
0ï2,8 

CONGA (Continuous 

Overlapping NetGlycemic 

Action) 

ʠʥʜʝʢʩ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʛʣʠʢʝʤʠʠ 
3,6ï5,5 

MAG (Mean Absolut Glucose), 

ʤʤʦʣʴ/ʯ 

ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ 
0,5ï2,2 

HBGI (Hight Blood Glucose 

Index) 
ʠʥʜʝʢʩ ʨʠʩʢʘ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 0ï7,7 

LBGI (Low Blood Glucose 

Index) 
ʠʥʜʝʢʩ ʨʠʩʢʘ ʛʠʧʦʛʣʠʢʝʤʠʠ 0ï6,9 

ʀʥʜʝʢʩ ADRR (Average Daily 

Rick Range) 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʠʩʢʦʚ 

ʛʠʧʦ/ʛʠʧʝʨʛʣʠʢʝʤʠʠ 
0ï8,7 

SD (Standard deviation) 
ʩʪʝʧʝʥʴ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ 

ʛʣʠʢʝʤʠʠ 
0ï2,8 

 

ʉ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʜʩʯʸʪʘ ʠʥʜʝʢʩʦʚ ɺɻ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʥʘʧʠʩʘʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚ 
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ʚʠʜʝ ʢʘʣʴʢʫʣʷʪʦʨʘ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʩʯʠʪʳʚʘʝʪ ʠʥʜʝʢʩʳ ɺɻ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʣʴʢʫʣʷʪʦʨʘ 

ʙʳʣ ʚʳʙʨʘʥ ʢʣʘʩʩʠʯʝʩʢʠʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python 3.6.6, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ pandas. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣ 

ʚʳʜʝʣʝʥ ʦʪʜʝʣʴʥʳʡ ʘʙʩʪʨʘʢʪʥʳʡ ʢʣʘʩʩ BaseIndex, ʦʪ ʢʦʪʦʨʦʛʦ ʥʘʩʣʝʜʫʶʪʩʷ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʠʥʜʝʢʩʳ. ʕʪʦʪ ʢʣʘʩʩ ʦʧʨʝʜʝʣʷʝʪ ʠʤʷ ʠʥʜʝʢʩʘ, ʦʧʠʩʘʥʠʝ, ʨʘʟʤʝʨʥʦʩʪʴ ʠ 

ʧʫʩʪʫʶ ʬʦʨʤʫʣʫ ʠʥʜʝʢʩʘ. ɺʩʝ ʜʦʯʝʨʥʠʝ ʠʥʜʝʢʩʳ ʦʧʨʝʜʝʣʷʶʪ ʠʤʷ, ʦʧʠʩʘʥʠʝ ʠ 

ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʧʝʨʝʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ. ɼʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʢʘʞʜʦʛʦ ʠʥʜʝʢʩʘ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʨʝʥʠʷʭ ʫʨʦʚʥʷ 

ʛʣʶʢʦʟʳ ʚ ʬʦʨʤʘʪʝ Pandas. DataFrame. ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʟʘʜʘʸʪʩʷ ʚ 

ʤʝʪʦʜʝ _value, ʢʦʪʦʨʳʡ ʧʝʨʝʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʞʜʳʤ ʜʦʯʝʨʥʠʤ ʢʣʘʩʩʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʅʄɻ ʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʮʝʥʢʠ 

ʠʥʜʝʢʩʦʚ ɺɻ ʙʳʣʠ ʦʮʝʥʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʣʠʮ ʩ GCK-MODY. 

 

2.2.4 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ  

 

ɼʣʷ ʄɻʀ ʧʨʦʚʦʜʠʣʩʷ ʟʘʙʦʨ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʚ ʦʙʲʸʤʝ 5 ʤʠʣʣʠʣʠʪʨʦʚ ʚ 

ʧʨʦʙʠʨʢʫ ʩ 4 % ʨʘʩʪʚʦʨʦʤ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ. ɻʝʥʦʤʥʫʶ ɼʅʂ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʚʳʜʝʣʷʣʠ ʠʟ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʬʝʥʦʣʴʥʦ-ʭʣʦʨʦʬʦʨʤʥʦʡ ʵʢʩʪʨʘʢʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʠʟʚʣʝʯʝʥʥʦʡ ɼʅʂ ʦʮʝʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ Agilent 2100 Bioanalyzer (Agilent Tec.Inc.USA) ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʄʘʢʩʠʤʦʚ ɺ.ʅ.) ʅʀʀʊʇʄ ï ʬʠʣʠʘʣ 

ʀʎʠɻ ʉʆ ʈɸʅ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʈɸʅ ɺʦʝʚʦʜʳ ʄ.ʀ.  

ɼʣʷ 162 ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʝʜʝʥʦ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ MODY (GS Junior, Roche), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ NimbleGen Seq Cap Target Enrichment, Roche, ʨʘʟʤʝʨ ʧʘʥʝʣʠ 

182438 ʧ.ʥ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʢʘʨʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʥʘ 

ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʚʝʨʩʠʠ GRCh38. ɼʘʥʥʳʝ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʧʨʷʤʳʤ 
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ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʧʦ ʉʵʥʛʝʨʫ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʝʥʦ 162 ʧʨʦʙʘʥʜʘʤ 

ʠ 96 ʨʦʜʩʪʚʝʥʥʠʢʘʤ.  

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʟʥʘʯʠʤʦʛʦ ʵʬʬʝʢʪʘ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʣʠʤʦʨʬʠʟʤʦʚ (ʆʅʇ) ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ PolyPhen-2 

v2.2.5 [46], SIFT (http://sift.jcvi.org/) ʠ PROVIAN (http://provean.jcvi.org/index.php). 

ɼʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʣʠʷʥʠʷ ʠʥʪʨʦʥʥʳʭ ʟʘʤʝʥ ʥʘ ʩʧʣʘʡʩʠʥʛ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʦʛʨʘʤʤʫ SPANR [305].  

ʇʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʧʨʘʡʤʝʨʳ ʜʣʷ ʵʢʟʦʥʦʚ ʠ ʛʨʘʥʠʮ ʵʢʟʦʥʦʚ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ Primer-Blast 

(https://www.ncbi.nlm.nih.gov/tools/primer-blast/). ʇʦʣʠʤʝʨʘʟʥʫʶ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ 

(ʇʎʈ) ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ BioMaster LR HS-PCR (BiolabMix, ʈʦʩʩʠʷ). 

ʇʨʦʜʫʢʪʳ ʇʎʈ ʦʮʝʥʠʚʘʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʚ 5 % ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ ʧʦʩʣʝ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʚʦʨʘ ʙʨʦʤʠʜʘ ʵʪʠʜʠʷ. ɸʤʧʣʠʢʦʥʳ ʦʯʠʱʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Agencourt AMPure Xp (Beckman Coulter, USA). ʈʝʘʢʮʠʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ɼʅʂ-ʩʝʢʚʝʥʘʪʦʨʝ ABI 3500 

(Thermo Fisher Scientific, ʉʐɸ) ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ BigDye 

Terminator v3.1 (Thermo Fisher Scientific, ʉʐɸ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ Vector NTIÈ Advance (Thermo 

Fisher Scientific). ɺʝʨʩʠʷ hg19 ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʩʣʫʞʠʣʘ ʵʪʘʣʦʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

 

2.2.5 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ IBM SPSS Statistics (ʚʝʨʩʠʷ 

20.0). ʆʧʨʝʜʝʣʷʣʩʷ  ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʝʪʦʜʦʤ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ɺ ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʯʠʩʣʷʣʦʩʴ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʄ), ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (s). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʢʘʢ 

(ʄ Ñ s). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʙʦʨʦʢ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

t-ʪʝʩʪ ʉʪʲʶʜʝʥʪʘ, ʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʙʦʣʝʝ ʜʚʫʭ ï ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʚʘʨʠʘʮʠʡ 
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(ANOVA) ʩ ʘʧʦʩʪʝʨʠʦʨʥʳʤ ʩʨʘʚʥʝʥʠʝʤ ʛʨʫʧʧ ʠ ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʯʠʩʣʷʣʠʩʴ ʤʝʜʠʘʥʳ (ʄʝ) ʩ ʫʢʘʟʘʥʠʝʤ 

ʤʝʞʢʚʘʨʪʠʣʴʥʦʛʦ ʨʘʟʤʘʭʘ ï 25-ʡ ʠ 75-ʡ ʧʨʦʮʝʥʪʠʣʠ, ʥʝʟʘʚʠʩʠʤʳʝ ʚʳʙʦʨʢʠ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ ʄʘʥʥʘ-ʋʠʪʥʠ. ʇʨʠ  ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʊ-ʢʨʠʪʝʨʠʡ ʋʠʣʢʦʢʩʦʥʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʟʘʚʠʩʠʤʳʭ ʙʠʥʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘ ʢʨʠʪʝʨʠʡ ɢĮ ï ʄʘʢʥʝʤʘʨʘ. ʉʚʷʟʠ 

ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʦʮʝʥʠʚʘʣʠʩʴ ʚʳʯʠʩʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʥʝʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ, ʜʣʷ ʠʥʪʝʨʚʘʣʴʥʳʭ ʠ ʧʦʨʷʜʢʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʥʝ 

ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʨʘʥʛʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʷʞʸʥʥʦʩʪʠ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ɢĮ ʧʦ ʢʨʠʪʝʨʠʷʤ ʇʠʨʩʦʥʘ ʠʣʠ ʌʠʰʝʨʘ. 

ʅʝʟʘʚʠʩʠʤʳʡ ʭʘʨʘʢʪʝʨ ʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʫʪʝʤ 

ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʮʠʘʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʜʥʦʛʦ ʧʨʠʟʥʘʢʘ 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɼʣʷ ʦʮʝʥʢʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʪʠʧʘ ʉɼ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʙʠʥʘʨʥʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ. ɺ ʪʘʙʣʠʮʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ (ʆʐ) ʩ 95 % ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. ʄʝʞʜʫ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʪʥʦʩʪʴ. 

ʄʦʱʥʦʩʪʴ ʚʳʙʦʨʢʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʫʣʳ:  

 

Nmin = 15.4*(p*(1-p))/W
2 

 

ʛʜʝ: p ï ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ;  

W ï ʰʠʨʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ.  

ʇʦ ʵʪʦʡ ʬʦʨʤʫʣʝ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʧʘʮʠʝʥʪʦʚ ʩ MODY, 

ʩʦʩʪʘʚʠʣ 76 ʯʝʣʦʚʝʢ. 

ɺʦ ʚʩʝʭ ʧʨʦʮʝʜʫʨʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ ʥʫʣʝʚʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ (ʨ) ʧʨʠʥʠʤʘʣʩʷ ʨʘʚʥʳʤ 0,05. 
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ɻʃɸɺɸ 3 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

3.1 ʂʣʠʥʠʯʝʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ MODY  

 

3.1.1 ɻʝʥʜʝʨʥʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʮ ʩ MODY  

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ ʚʢʣʶʯʝʥʦ 162 ʯʝʣʦʚʝʢʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 

ʜʦ 35 ʣʝʪ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ MODY. ʏʠʩʣʦ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʙʳʣʦ ʩʦʧʦʩʪʘʚʠʤʦ: 73 (45,1 %) ʠ 89 (54,9 %), (p = 0,123) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ ʥʠʭ 18 (11,1 %) ʧʘʮʠʝʥʪʦʚ ʨʘʥʝʝ ʥʘʙʣʶʜʘʣʠʩʴ ʩ ʜʠʘʛʥʦʟʦʤ 

ʉɼ1; 94 (58,0 %) ï ʉɼ2; 34 (21,0 %) ï ʩ ʅɻʅ; 16 (9,9 %) ï ʩ ʅʊɻ.   

ʋ ʯʝʪʚʝʨʪʠ (40 (24,7 %)) ʠʟ 162 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʤʫʪʘʮʠʠ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ MODY. ʃʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʙʳʣʦ 

ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʤʫʞʩʢʦʛʦ: 27 (67,5 %) ʠ 13 (32,5 %), (p = 0,025) (ʪʘʙʣʠʮʘ 3.1).  

 

ʊʘʙʣʠʮʘ 3.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʮ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ MODY ʠ ʣʠʮ ʩ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ MODY  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʘʮʠʝʥʪʳ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ MODY, 

n (%), (n = 122) 

ʇʘʮʠʝʥʪʳ ʩ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ MODY, 

n (%), (n = 40) 

ɼʠʘʛʥʦʟ 

ʜʦ ʄɻʀ 

ʉɼ1 15 (12,3) 3 (7,5) 

ʉɼ2 70 (57,4) 24 (60,0) 

ʅɻʅ 23 (18,8) 11 (27,5) 

ʅʊɻ 14 (11,5) 2 (5,0) 

ʄʫʞʯʠʥʳ/ʞʝʥʱʠʥʳ, n (%) 60 (49,2 %) / 62 (50,8 %) 13 (32,5 %) / 27 (67,5 %)* 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʚʳʷʚʣʝʥʘ ʜʦ 

18/ʧʦʩʣʝ 18 ʣʝʪ, n (%) 
47 (38,5 %) / 75 (61,5 %) 17 (42,5 %) / 23 (57,5 %) 

ʀʤʝʶʪ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1, 2 ʠ 3 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʩ ʅʋʆ, n (%) 
110 (90,2 %) 37 (92,5 %) 

ʇʨʠʤʝʯʘʥʠʝ: *(pʤ-ʞ  = 0,025) 
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ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʳʣ 

(18,5 Ñ 9,0) ʣʝʪ, ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ï (23,1 Ñ 11,7) ʣʝʪ, ʤʝʜʠʘʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʅʋʆ ï 1,0 [0,0; 4,0] ʛʦʜ. ʇʦʯʪʠ ʫ ʧʦʣʦʚʠʥʳ ï 17 (43,6 %) 

ʚʦʟʨʘʩʪ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʅʋʆ ʙʳʣ ʤʝʥʝʝ 18 ʣʝʪ, ʫ 22 (56,4 %) ï ʙʦʣʝʝ 18 ʣʝʪ 

(ʨ = 0,243). ʋ ʚʩʝʭ ʣʠʮ ʩ ʅɻʅ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʄɻʀ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʤʫʪʘʮʠʠ ʚ 

ʛʝʥʝ GCK (11 ʠʟ 27, 40,7 %). ʋ ʜʚʦʠʭ ʠʟ ʥʠʭ (18,2 %) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ ʣʝʪ ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʜʦʩʪʠʛʣʠ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɼʚʦʝ ʧʘʮʠʝʥʪʦʚ ʩ ʅʊɻ ʠʤʝʣʠ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ 

HNF1A ʠ ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ ʣʝʪ ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʜʦʩʪʠʛʣʠ 

ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. 

ʇʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʤʫʪʘʮʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ (122 ʯʝʣʦʚʝʢ ʠʟ 162) ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʄɻʀ, ʨʘʥʝʝ ʥʘʙʣʶʜʘʣʠʩʴ ʩ ʜʠʘʛʥʦʟʦʤ ʉɼ1 ï 15 (12,3 %); 70 (57,4 %) 

ï ʩ ʉɼ2; 23 (18,8 %) ï ʩ ʅɻʅ; 14 (11,5 %) ï ʩ ʅʊɻ.  

ʇʦʩʣʝ ʚʝʨʠʬʠʢʘʮʠʠ ʪʠʧʘ MODY ʫ ʧʨʦʙʘʥʜʦʚ ʧʦʠʩʢ ʘʥʘʣʦʛʠʯʥʳʭ ʤʫʪʘʮʠʡ 

ʧʨʦʚʝʜʸʥ 82 ʨʦʜʩʪʚʝʥʥʠʢʘʤ ʩ ʅʋʆ ʠ 14 ï ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʩ 

ʥʦʨʤʦʛʣʠʢʝʤʠʝʡ (ʚʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 96 ʨʦʜʩʪʚʝʥʥʠʢʦʚ). ʋ 27 ʠʟ 40 (67,5 %) 

ʧʨʦʙʘʥʜʦʚ ʚʳʷʚʣʝʥʳ ʨʦʜʩʪʚʝʥʥʠʢʠ ʩ ʠʜʝʥʪʠʯʥʳʤʠ ʤʫʪʘʮʠʷʤʠ. ʋ 3 (7,5 %) 

ʧʨʦʙʘʥʜʦʚ ʥʝ ʙʳʣʦ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʅʋʆ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʄɻʀ ʤʫʪʘʮʠʠ ʥʝ 

ʚʳʷʚʣʝʥʳ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ; ʫ 6 (15,0 %) ʧʨʦʙʘʥʜʦʚ ʩʝʤʴʠ 

ʙʳʣʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫ 4 (10,0 %) ï ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ 

ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʤʫʪʘʮʠʠ ʥʝ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ. ɺʩʝʛʦ ʫ 45 (46,9 %) ʠʟ 96 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʫʪʘʮʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ MODY. ɼʘʥʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 20 ʯʝʣʦʚʝʢ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ (44,4 %); 25 (55,6 %) ï ʞʝʥʩʢʦʛʦ (p = 0,466). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʫ ʥʠʭ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʳʣ 

(29,9 Ñ 16,7) ʣʝʪ, ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ï (35,7 Ñ 19,8) ʣʝʪ, ʤʝʜʠʘʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʅʋʆ ï 1,0 [0; 8,9] ʣʝʪ. ʋ 11 (24,4 %) ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʨʦʙʘʥʜʦʚ ʚʦʟʨʘʩʪ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʅʋʆ ʙʳʣ ʤʝʥʝʝ 18 ʣʝʪ, ʫ 34 (75,6 %) ï 

ʙʦʣʝʝ 18 (ʨ = 0,010). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʫʧʧʘ MODY ʚʢʣʶʯʘʣʘ 85 ʧʘʮʠʝʥʪʦʚ: 40 ʧʨʦʙʘʥʜʦʚ ʠ 45 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʤʫʞʩʢʦʛʦ: 52 (61,2 %) ʠ 33 

(38,8 %) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p = 0,077). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʳʣ (24,3 Ñ 14,6) ʣʝʪ, ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ï 

(29,2 Ñ 17,4) ʣʝʪ, ʤʝʜʠʘʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʅʋʆ ï 1,0 [0,0; 7,0] ʣʝʪ. ʋ ʪʨʝʪʠ ï 

28 (32,9 %) ʚʦʟʨʘʩʪ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʅʋʆ ʙʳʣ ʤʝʥʝʝ 18 ʣʝʪ, ʫ 57 (67,1 %) ï 

ʙʦʣʝʝ 18 (ʨ = 0,020) (ʪʘʙʣʠʮʘ 3.2).  

 

ʊʘʙʣʠʮʘ 3.2 ï ɻʝʥʜʝʨʥʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʮ ʩ MODY ʠ ʩ ʉɼ2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
MODY 

(n = 85) 

ʉɼ2 

(n = 94) 
p 

ɺʦʟʨʘʩʪ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ, (M Ñ ů) ʣʝʪ 
24,3 Ñ 14,6 25,4 Ñ 11,8 0,637 

ɺʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ, (M Ñ ů) ʣʝʪ  29,2 Ñ 17,4 30,2 Ñ 13,9 0,705 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʠʧʝʨʛʣʠʢʝʤʠʠ, Me 

[25;75] ʣʝʪ 
1,0 [0; 7,0] 2,0 [1;0 6,0] 0,825 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, n (%) 33 (38,8) 42 (44,7) 0,418 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, n (%) 52 (61,2) 52 (55,3) 0,508 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʚʳʷʚʣʝʥʘ ʜʦ 18 ʣʝʪ, n (%) 28 (32,9) 29 (30,9) 0,778 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʚʳʷʚʣʝʥʘ ʧʦʩʣʝ 18 ʣʝʪ, n (%) 57 (67,1) 65 (69,1) 0,876 

 

ʄʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY (59 ʯʝʣʦʚʝʢ) ʧʨʠ ʚʳʷʚʣʝʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʳʣʘ 23,0 [9,0; 34,0] ʛʦʜʘ; ʧʨʠ HNF1A-MODY (20 ʯʝʣʦʚʝʢ) ï 25,0 

[18,0; 33,0] ʣʝʪ (pmody2-3 = 0,366); ʧʨʠ ʨʝʜʢʠʭ ʪʠʧʘʭ (6 ʯʝʣʦʚʝʢ) ï 32,0 [19,7; 33,5] 

ʣʝʪ (pmody2-ʨʝʜʢʠʝ ʪʠʧʳ = 0,763); (pmody3-ʨʝʜʢʠʝ ʪʠʧʳ = 0,722). ʅʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ʧʨʠ GCK-

MODY ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 27,0 [11,0; 40,0] ʣʝʪ; ʧʨʠ HNF1A-

MODY ï 38,0 [21,5; 45,0] ʣʝʪ (pmody2-3 = 0,101); ʧʨʠ ʨʝʜʢʠʭ ʪʠʧʘʭ ï 37,0 [21,5; 41,0] 

ʣʝʪ (pmody2-ʨʝʜʢʠʝ ʪʠʧʳ = 0,962); (pmody3-ʨʝʜʢʠʝ ʪʠʧʳ = 0,874). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʉɼ ʧʨʠ 

GCK-MODY ʙʳʣʘ 1,0 [0,0; 5,0] ʣʝʪ; ʧʨʠ HNF1A-MODY ï 3,5 [1,2; 14,2] ʣʝʪ (pmody2-

3 = 0,074); ʧʨʠ ʨʝʜʢʠʭ ʪʠʧʘʭ ï 2,5 [0,7; 3,7] ʣʝʪ (pmody2-ʨʝʜʢʠʝ ʪʠʧʳ = 0,263, pmody3-ʨʝʜʢʠʝ 

ʪʠʧʳ = 0,048). 
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ɻʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 94 ʧʘʮʠʝʥʪʘ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʉɼ2. ɺ ʥʝʸ 

ʚʢʣʶʯʝʥʳ ʣʠʮʘ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʥʘʡʜʝʥʳ ʤʫʪʘʮʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ MODY1-14, 

ʦʪʩʫʪʩʪʚʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩʝʢʨʝʮʠʷ ʵʥʜʦʛʝʥʥʦʛʦ 

ʠʥʩʫʣʠʥʘ.  

ɻʨʫʧʧʫ ʩ ʉɼ2 ʩʦʩʪʘʚʠʣʠ 42 ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʤʫʞʩʢʦʛʦ ʧʦʣʘ (44,7 %) ʠ 52 

(55,3 %) ï ʞʝʥʩʢʦʛʦ (p = 0,249) (ʩʤ. ʪʘʙʣʠʮʘ 3.2). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʳʣ (25,4 Ñ 11,8) ʣʝʪ, ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ï 

(30,2 Ñ 13,9) ʣʝʪ, ʤʝʜʠʘʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʅʋʆ ï 2,0 [1,0; 6,0] ʣʝʪ. ʋ 29 

(30,9 %) ʧʘʮʠʝʥʪʦʚ ʚʦʟʨʘʩʪ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʉɼ ʙʳʣ ʤʝʥʝʝ 18 ʣʝʪ, ʫ 65 

(69,1 %) ï ʙʦʣʝʝ 18 (ʨ = 0,030).  

ɻʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ MODY ʠ ʩ ʉɼ2 ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ (ʩʤ. ʪʘʙʣʠʮʘ 3.2). 

 

3.1.2 ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʠʧʦʚ MODY  

 

ʏʘʩʪʦʪʘ MODY ʚ ʉʌʆ ʩʨʝʜʠ ʣʠʮ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʉɼ ʠ ʥʘʯʘʣʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 35 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 24,7 %. ʈʘʟʣʠʯʥʳʝ 

ʪʠʧʳ MODY ʚʳʷʚʣʝʥʳ ʫ 85 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʘʥʜʦʚ ʠ ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. ɺ 

ʉʌʆ, ʢʘʢ ʠ ʚ ʈʦʩʩʠʠ [28], ʧʨʝʚʘʣʠʨʫʝʪ GCK-MODY ï 67,5 % (27 ʧʨʦʙʘʥʜʦʚ) 

(ʨʠʩʫʥʦʢ 3.1); HNF1A-MODY ʦʧʨʝʜʝʣʸʥ ʫ 27,5 % (11 ʧʨʦʙʘʥʜʦʚ); ʨʝʜʢʠʝ ʪʠʧʳ ï ʫ 

5,0 % (2 ʧʨʦʙʘʥʜʘ). ʉʨʝʜʠ ʨʝʜʢʠʭ ʪʠʧʦʚ MODY ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ HNF1B-MODY 

(MODY5) ʠ ABCC8-MODY (MODY12).  
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ʈʠʩʫʥʦʢ 3.1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ MODY ʩʨʝʜʠ ʧʨʦʙʘʥʜʦʚ ʩ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ MODY (n = 40) 

 

3.1.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʧʦ ʥʘʨʫʰʝʥʠʷʤ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʧʨʦʙʘʥʜʦʚ ʩ MODY  

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ ʧʨʦʙʘʥʜʦʚ ʩ MODY ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 22 

(55,0 %) ʠʟ 40 ʚʳʷʚʣʝʥʳ ʅʋʆ ʫ ʤʘʪʝʨʝʡ, ʫ 11 (27,5 %) ï ʫ ʦʪʮʦʚ (ʨ = 0,020), ʫ 2 

(5,0 %) ï ʦʙʘ ʨʦʜʠʪʝʣʷ ʠʤʝʣʠ ʛʠʧʝʨʛʣʠʢʝʤʠʶ. ʋ ʜʚʦʠʭ ʧʨʦʙʘʥʜʦʚ (5,0 %) ʙʳʣʠ 

ʜʨʫʛʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ (ʙʨʘʪʴʷ, ʩʝʩʪʨʳ, ʜʝʪʠ) ʩ 

ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʫ 16 ʧʘʮʠʝʥʪʦʚ (40,0 %) ʉɼ ʦʧʨʝʜʝʣʷʣʩʷ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 2ï3-ʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ. ʋ 18 ʧʨʦʙʘʥʜʦʚ (45,0 %) ʚʳʷʚʣʝʥʦ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʩ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʫ 23 (57,5 %) ï ʅʋʆ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ 

ʧʦʢʦʣʝʥʠʷʭ. ʋ 29 (72,5 %) ʧʨʦʙʘʥʜʦʚ ʠʤʝʣʠʩʴ ʨʦʜʩʪʚʝʥʥʠʢʠ ʩ ʅʋʆ, ʢʦʪʦʨʳʝ ʚ 

ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʇʉʉʇ, 12 (30,0 %) ï ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʶ. ʋ 19 (47,5 %) 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʜʦ 35 ʣʝʪ, 

ʫ 7 (17,5 %) ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʅʋʆ ʙʳʣʘ ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝ. ʋ 

ʪʨʸʭ (7,5 %) ʧʨʦʙʘʥʜʦʚ ʩ MODY ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ 

ʧʦ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʉʝʤʴ ʧʨʦʙʘʥʜʦʚ (17,5 %) ʠʤʝʣʠ ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ 

ʘʥʘʤʥʝʟ ʧʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ (ɿʅʆ), 14 (35,0 %) ï ʧʦ ʉʉɿ 

(ʪʘʙʣʠʮʘ 3.3).  
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ʊʘʙʣʠʮʘ 3.3 ï ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʫ ʧʨʦʙʘʥʜʦʚ ʩ MODY ʠ ʩ ʉɼ2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
MODY, n (%), 

(n = 40) 

ʉɼ2, n (%), 

(n = 94) 
p 

ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ 
37 (92,5) 63 (67,0) 0,046 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʤʘʪʝʨʝʡ 
22 (55,0) 33 (35,1) 0,026 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ 11 (27,5) 22 (23,4) 0,383 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʙʦʠʭ 

ʨʦʜʠʪʝʣʝʡ 
2 (5,0) 9 (9,6) 0,307 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1ʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ 
37 (92,5) 54 (57,4) 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ 2 ï 3 ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ 
16 (40,0) 33 (35,1) 0,331 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʙʦʣʝʝ, 

ʯʝʤ ʚ 3 ʧʦʢʦʣʝʥʠʷʭ 
23 (57,5) 28 (29,8) 0,002 

ɹʦʣʝʝ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 
18 (45,0) 28 (29,8) 0,068 

ʋ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚʳʷʚʣʝʥʦ ʜʦ 35 ʣʝʪ 
19 (47,5) 23 (24,5) 0,008 

ʈʦʜʩʪʚʝʥʥʠʢʠ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠ ʠʟʙʳʪʦʯʥʳʤ 

ʚʝʩʦʤ 

7 (17,5) 32 (34,0) 0,047 

ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ 
7 (17,5) 23 (24,5) 0,137 

ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ 

ʉʉɿ 
14 (35,0) 33 (35,1) 0,331 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ 37 ʧʨʦʙʘʥʜʦʚ (92,5 %) ʠʟ 40 ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ MODY 

ʦʧʨʝʜʝʣʷʣʩʷ ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʜʠʘʙʝʪʫ, ʢʦʪʦʨʳʡ ʫ 37 (92,5 %) 

ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʷʣʩʷ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ, ʫ ʤʘʪʝʨʝʡ 

ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ, ʯʝʤ ʫ ʦʪʮʦʚ (ʨ = 0,020). ʋ 23 (57,5 %) ʧʘʮʠʝʥʪʦʚ ʩ MODY 
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ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʙʳʣʘ ʫ ʥʝʩʢʦʣʴʢʠʭ ʢʨʦʚʥʳʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ ʪʨʸʭ ʠ ʙʦʣʝʝ 

ʧʦʢʦʣʝʥʠʷʭ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʧʨʦʙʘʥʜʦʚ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ 

MODY ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʅʋʆ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʜʦ 35 ʣʝʪ (ʨ = 0,008), ʫ ʤʘʪʝʨʝʡ 

(ʨ = 0,026), ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ (ʨ = 0,001), ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ 

ʧʦʢʦʣʝʥʠʷʭ (ʨ = 0,002). ʇʨʠ ʉɼ2 ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝ, ʯʝʤ ʧʨʠ MODY ʜʠʘʙʝʪʝ 

(ʨ = 0,047) (ʩʤ. ʪʘʙʣʠʮʘ 3.3). 

ɹʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʷʛʦʱʸʥʥʦʛʦ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ 

ʧʨʦʙʘʥʜʦʚ ʩ MODY ʠ ʩ ʉɼ2 (ʪʘʙʣʠʮʳ 3.4 ʠ 3.5).  

 

ʊʘʙʣʠʮʘ 3.4 ï ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʷʛʦʱʝʥʥʦʛʦ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ 

ʧʨʦʙʘʥʜʦʚ ʩ MODY (n = 40) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɢĮ p 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ 
15,115 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʙʦʣʝʝ ʯʝʤ ʫ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʨʦʙʘʥʜʦʚ 

5,384 0,020 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ï ʙʦʣʝʝ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

3,416 0,004 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʙʦʣʝʝ ʯʝʤ ʚ 3 ʧʦʢʦʣʝʥʠʷʭ 

12,616 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 2ï3-ʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʙʦʣʝʝ ʯʝʤ ʫ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

28,864 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 2ï3-ʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʙʦʣʝʝ ʯʝʤ ʚ 3 ʧʦʢʦʣʝʥʠʷʭ 

31,370 < 0,001 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.4 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɢĮ p 

ʆʪʷʛʦʱʸʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ ʩʪʝʧʝʥʠ 

ʨʦʜʩʪʚʘ 

29,556 < 0,001 

 

ʊʘʙʣʠʮʘ 3.5 ï ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʷʛʦʱʝʥʥʦʛʦ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ ʣʠʮ ʩ 

ʉɼ2 (n = 94) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɢĮ p 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï 

ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʉʉɿ 
4,309 0,038 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ ʩʪʝʧʝʥʠ 

ʨʦʜʩʪʚʘ 

37,688 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʙʦʣʝʝ ʯʝʤ ʫ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ 
18,776 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʧʦʢʦʣʝʥʠʷʭ 
8,500 0,004 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï 

ʦʪʷʛʦʱʸʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ 
5,732 0,017 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ï 

ʦʪʷʛʦʱʸʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ ʠ ʠʟʙʳʪʦʯʥʦʤʫ 

ʚʝʩʫ 

9,520 0,002 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ ʩʪʝʧʝʥʠ  
21,276 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ ï ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʙʦʣʝʝ ʯʝʤ ʫ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ 
11,793 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ ï ʦʪʷʛʦʱʸʥʥʘʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ 
6,039 0,016 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ ï ʫ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʜʦ 35 

ʣʝʪ 

6,845 0,009 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɢĮ p 

ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʉʉɿ ï 

ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

3,250 0,017 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʙʦʣʝʝ ʯʝʤ ʫ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

4,433 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʙʦʣʝʝ ʯʝʤ ʚ 3 ʧʦʢʦʣʝʥʠʷʭ 

4,385 < 0,001 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʙʦʣʝʝ, ʯʝʤ ʫ 3 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ï ʥʘʣʠʯʠʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʉɼ ʠ 

ʦʞʠʨʝʥʠʝʤ 

3,224 0,033 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʙʦʣʝʝ, ʯʝʤ ʫ 3 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ï ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚʳʷʚʣʝʥʦ ʜʦ 35 ʣʝʪ 

4,402 < 0,001 

 

ʇʨʠ MODY ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʫ ʤʘʪʝʨʝʡ ʧʨʦʙʘʥʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʱʝ ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʅʋʆ ʙʦʣʝʝ, ʯʝʤ ʫ ʪʨʸʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ɢĮ = 5,384), (p = 0,020); ʅʋʆ ʫ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʯʘʱʝ ʧʨʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʦʣʝʝ, ʯʝʤ ʫ ʪʨʸʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ɢĮ = 3,416), (p = 0,004), ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ ʧʦʢʦʣʝʥʠʷʭ (ɢĮ = 12,616), 

(p < 0,003) (ʩʤ. ʪʘʙʣʠʮʘ 3.4). ʇʨʠ ʉɼ2 ʅʋʆ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ ʧʨʠ 

ʥʘʣʠʯʠʠ ʦʞʠʨʝʥʠʷ ʫ ʥʠʭ (ʩʤ. ʪʘʙʣʠʮʘ 3.5).  

ʈʘʟʚʠʪʠʝ ʪʠʧʦʚ MODY ʦʙʫʩʣʦʚʣʝʥʦ ʧʘʪʦʛʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʛʝʥʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ 

ʜʘʥʥʦʡ ʬʦʨʤʳ ʉɼ. ɼʣʷ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʥʳʭ ʪʠʧʦʚ MODY ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʵʪʦʡ ʬʦʨʤʦʡ ʉɼ (85 

ʧʘʮʠʝʥʪʦʚ) ʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʧʦʜʛʨʫʧʧʳ ʩ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʪʠʧʘʤʠ MODY: GCK-

MODY (59 ʧʘʮʠʝʥʪʦʚ (69,4 %) ʠ HNF1A-MODY (20 ʧʘʮʠʝʥʪʦʚ (23,5 %)). ʈʝʜʢʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʠʧʳ ʚ ʘʥʘʣʠʟʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʠʟ-ʟʘ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ 
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ʢʦʣʠʯʝʩʪʚʘ (6 ʧʘʮʠʝʥʪʦʚ (7,1 %): ʧʦ ʪʨʠ ʯʝʣʦʚʝʢʘ ʢʘʞʜʦʛʦ ʪʠʧʘ), ʦʜʥʘʢʦ ʙʫʜʫʪ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ. ʉʨʝʜʠ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY 

ʠ ʩ HNF1A-MODY ʙʳʣʦ 27 (45,8 %) ʠ 11 (55,0 %) ʧʨʦʙʘʥʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʉɼ 

ʚʩʝ ʧʨʦʙʘʥʜʳ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: 1-ʷ ï ʣʠʮʘ ʩ GCK-MODY (27 ʧʘʮʠʝʥʪʦʚ),   

2-ʷ ï HNF1A-MODY (11) ʠ 3-ʷ ï ʉɼ2 (94). 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʧʨʠ GCK-MODY, HNF1A-MODY ʠ ʉɼ2 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ GCK-MODY ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʪʮʦʚ ʩ 

ʉɼ (p = 0,006) ʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 2ï3-ʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʩ ʉɼ, ʯʝʤ ʧʨʠ HNF1A-

MODY (p = 0,019); ʯʘʱʝ ʦʪʷʛʦʱʸʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ 

ʧʦʢʦʣʝʥʠʷʭ (ʨ = 0,009), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉɼ2. ʅʋʆ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ ʩ 

GCK-MODY ʯʘʱʝ ʚʝʨʠʬʠʮʠʨʫʝʪʩʷ ʜʦ 35 ʣʝʪ (p = 0,011) ʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʩʨʝʜʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ (p = 0,003), ʯʝʤ ʧʨʠ ʉɼ2. ʇʨʠ HNF1A-MODY 

ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʫ ʤʘʪʝʨʝʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʯʘʱʝ, ʘ ʨʦʜʩʪʚʝʥʥʠʢʠ ʩ ʉɼ ʠ 

ʦʞʠʨʝʥʠʝʤ ʨʝʞʝ, ʯʝʤ ʧʨʠ ʉɼ2 (ʪʘʙʣʠʮʘ 3.6).  

ʇʨʠ GCK-MODY ʉɼ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʱʝ 

ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ ʧʦʢʦʣʝʥʠʷʭ (ɢĮ = 13,025), (p < 0,001) 

ʠ ʯʘʱʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʇʉʉʇ (ɢĮ = 13,111), (p < 0,001). 

 

ʊʘʙʣʠʮʘ 3.6 ï ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʫ ʧʨʦʙʘʥʜʦʚ ʩ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʉɼ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

GCK-

MODY, 

n (%), 

(n = 27) 

(1) 

HNF1A-

MODY, 

n (%),  

(n = 11) 

(2) 

ʉɼ2, 

n (%), 

(n = 94) 

(3) 

p1-2 p1-3 p2-3 

ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ 

ʧʦ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 
25 (92,6) 10 (90,9) 63 (67,0) 0,648 0,129 0,451 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʤʘʪʝʨʝʡ 
12 (44,4) 8 (72,7) 33 (35,1) 0,190 0,330 0,016 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʦʪʮʦʚ 
11 (40,7) 0 (0,0) 22 (23,4) 0,006 0,063 0,087 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.6 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

GCK-

MODY, 

n (%), 

(n = 27) 

(1) 

HNF1A-

MODY, 

n (%),  

(n = 11) 

(2) 

ʉɼ2, 

n (%), 

(n = 94) 

(3) 

p1-2 p1-3 p2-3 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʦʙʦʠʭ ʨʦʜʠʪʝʣʝʡ 
2 (7,4) 0 (0,0) 9 (9,6) 0,453 0,276 0,092 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1ʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ 
25 (92,6) 10 (90,9) 54 (57,4) 0,628 0,043 0,097 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ 2-3 ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ 
14 (51,9) 1 (9,1) 33 (35,1) 0,019 0,379 0,090 

ʅʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʙʦʣʝʝ ʯʝʤ ʚ 3 ʧʦʢʦʣʝʥʠʷʭ 
15 (55,6) 6 (54,5) 28 (29,8) 0,830 0,009 0,242 

ɹʦʣʝʝ 3 ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 
12 (44,4) 5 (45,5) 28 (29,8) 0,896 0,290 0,575 

ʋ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʥʘʨʫʰʝʥʠʝ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚʳʷʚʣʝʥʦ ʜʦ 

35 ʣʝʪ 

13 (48,1) 5 (45,5) 23 (24,5) 0,545 0,011 0,261 

ʈʦʜʩʪʚʝʥʥʠʢʠ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠ ʠʟʙʳʪʦʯʥʳʤ 

ʚʝʩʦʤ 

6 (22,2) 0 (0,0) 32 (34,0) 0,246 0,126 0,018 

ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ 

ʧʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ 

5 (18,5) 2 (18,2) 23 (24,5) 0,762 0,266 0,684 

ʆʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ 

ʧʦ ʉʉɿ 
8 (29,6) 5 (45,5) 33 (35,1) 0,279 0,578 0,402 

 

ʇʨʠ HNF1A-MODY ʦʪʷʛʦʱʸʥʥʳʡ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʅʋʆ ʫ 

ʧʨʦʙʘʥʜʦʚ ʚʳʷʚʣʷʝʪʩʷ ʯʘʱʝ ʧʨʠ ʥʘʣʠʯʠʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʩ 

ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ (ɢĮ = 9,474), (p = 0,002). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʣʠʮ ʩ MODY ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʅʋʆ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ (ʫ ʤʘʪʝʨʝʡ ʯʘʱʝ), 



101 
 

ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ ʧʦʢʦʣʝʥʠʷʭ ʠ ʫ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 

ʜʦ 35 ʣʝʪ, ʯʝʤ ʧʨʠ ʉɼ2. ʇʨʠ ʉɼ2 ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʧʦ ʅʋʆ ʫ ʧʨʦʙʘʥʜʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʪʠʧʘ ʉɼ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʪʠʧʘ MODY ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ GCK-MODY ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʱʝ ʦʪʷʛʦʱʸʥʥʘʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʸʭ ʧʦʢʦʣʝʥʠʷʭ. ʇʨʠ 

HNF1A-MODY ʅʋʆ ʯʘʱʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫ ʤʘʪʝʨʝʡ ʠ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ 

ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ 

ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʉɼ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʪʠʧʘ ʉɼ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

3.1.4 ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ MODY ʫ ʣʠʮ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʩʣʝ 18 ʣʝʪ 

 

ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʮ ʩ ʜʠʘʙʝʪʦʤ ʧʨʠ 

ʨʦʞʜʝʥʠʠ: ʩʨʝʜʥʠʡ ʚʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘ ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ 38ï41 ʥʝʜʝʣʷ ʧʨʠ 

ʦʜʥʦʧʣʦʜʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ MODY ʙʳʣ (3275,4 Ñ 445,6) ʛʨʘʤʤ, ʩ 

ʉɼ2 ï (3246,7 Ñ 509,4) ʛʨʘʤʤ (p = 0,630), ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ (50,8 Ñ 2,7) ʠ 

(51,1 Ñ 2,9) ʩʤ, (p = 0,556) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ 7 ʧʘʮʠʝʥʪʦʚ ʩ MODY 

(8,2 %) ʠ 5 ʩ ʉɼ2 (5,3 %) ʠʤʝʣʠ ʤʘʩʩʫ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʙʦʣʝʝ 4000 ʛʨʘʤʤ 

(p = 0,414). 

ʊʘʢ ʢʘʢ ʫ ʜʝʪʝʡ ʠ ʫ ʚʟʨʦʩʣʳʭ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ, ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʦʥʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʉʉɿ, ʜʠʩʣʠʧʠʜʝʤʠʠ ʠ ʪ.ʜ.), ʚʩʝ ʧʘʮʠʝʥʪʳ ʩ 

MODY ʠ ʩ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʜʦ 18 ʠ ʧʦʩʣʝ 18 ʣʝʪ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʩʪʘʨʰʝ 18 ʣʝʪ ʩ MODY 

(57 ʧʘʮʠʝʥʪʦʚ) ʠ ʩ ʉɼ2 (65 ʧʘʮʠʝʥʪʦʚ). ʂʫʨʠʪ 1 ʧʘʮʠʝʥʪ (1,8 %) ʩ MODY ʠ 



102 
 

8 (12,3 %) ï ʩ ʉɼ2 (ʨ = 0,035). ʇʦʪʨʝʙʣʷʝʪ ʘʣʢʦʛʦʣʴ ʙʦʣʝʝ 5 ʘʣʢʦʛʦʣʴʥʳʭ ʝʜʠʥʠʮ ʚ 

ʥʝʜʝʣʶ 1 ʧʘʮʠʝʥʪ (1,5 %) ʩ ʉɼ2. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫ ʣʠʮ ʩ MODY ʩʪʘʨʰʝ 18 ʣʝʪ ʫ 42 (73,7 %) 

ʠʟ 57 ʧʘʮʠʝʥʪʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʅʋʆ, ʘ ʛʠʧʝʨʛʣʠʢʝʤʠʷ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʨʫʪʠʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ (ʩʤ. ʪʘʙʣʠʮʘ 3.7). 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʫʨʠʷ, ʧʦʣʠʜʠʧʩʠʷ 

ʦʧʨʝʜʝʣʝʥʳ ʫ 6 ʧʘʮʠʝʥʪʦʚ (10,5 %) ʩ MODY, ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 2 ʧʘʮʠʝʥʪʦʚ (3,5 %). ʇʷʪʴ 

(8,8 %) ʧʘʮʠʝʥʪʦʚ ʩ MODY ʜʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʧʝʨʝʥʝʩʣʠ 

ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ (ʆʈɺʀ, ʧʠʝʣʦʥʝʬʨʠʪ). ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

MODY ʠ ʉɼ2 ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʜʘʥʥʳʤ 

(ʇɻʊʊ, ʥʝʧʨʝʨʳʚʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ) ʫ ʣʠʮ ʩ MODY ʧʨʝʦʙʣʘʜʘʣʘ 

ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ (ʨ = 0,055), ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ï ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ 

ʛʠʧʝʨʛʣʠʢʝʤʠʷ (ʨ = 0,010) (ʪʘʙʣʠʮʘ 3.7). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘʯʘʣʘ ʉɼ ʛʨʫʧʧʘ ʣʠʮ ʩ MODY ʠ ʩ ʉɼ2 

ʨʘʟʣʠʯʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦ ʯʘʩʪʦʪʝ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʆʪʩʫʪʩʪʚʠʝ 

ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʚ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʪʠʧʘ ʉɼ. 

 

ʊʘʙʣʠʮʘ 3.7 ï ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, n (%), 

(n = 57) 

ʇʘʮʠʝʥʪʳ ʩ 

ʉɼ2, n (%), 

(n = 65) 

p 

ɹʝʩʩʠʤʧʪʦʤʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ 
42 (73,7) 46 (70,8) 0,439 

ɻʣʶʢʦʟʫʨʠʷ 
1 (1,8) 1 (1,5) 0,743 

ʉʥʠʞʝʥʠʝ ʚʝʩʘ 
2 (3,5) 0 (0) 0,216 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.7 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, n (%), 

(n = 57) 

ʇʘʮʠʝʥʪʳ ʩ 

ʉɼ2, n (%), 

(n = 65) 

p 

ʇʦʣʠʜʠʧʩʠʷ 
6 (10,5) 12 (18,5) 0,060 

ʇʦʣʠʫʨʠʷ 
6 (10,5) 12 (18,5) 0,060 

ʅʘʣʠʯʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʠʥʬʝʢʮʠʠ 
5 (8,8) 6 (9,2) 0,592 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ 
29 (50,9) 18 (27,7) 0,055 

ʇʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ 
2 (3,5) 9 (13,8) 0,010 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ ʠ 

ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ 24 (42,1) 38 (58,5) 0,129 

 

ʇʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʉɼ ʫ ʣʠʮ ʩ MODY ʙʝʩʩʠʤʧʪʦʤʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ 

ʙʳʣʘ ʨʝʞʝ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ɢĮ = 7,609), 

(p = 0,006) ʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʝʩʘ (ɢĮ = 8,383), (p = 0,004); ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʯʘʱʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

(ɢĮ = 12,322), (p < 0,001) (ʪʘʙʣʠʮʘ 3.8). ʇʨʠ MODY ʦʧʨʝʜʝʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʥʘʪʦʱʘʢ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʅʋʆ 

(r = 3,299), (p = 0,019).  

ʇʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʉɼ2 ʟʥʘʯʠʤʘʷ ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʩʚʷʟʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ 

(r = 0,303), (p = 0,033). ʇʨʠ ʉɼ2 ʙʝʩʩʠʤʧʪʦʤʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʙʳʣʘ ʨʝʞʝ ʧʨʠ 

ʥʘʣʠʯʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ɢĮ = 6,093), (p = 0,014). 
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ʊʘʙʣʠʮʘ 3.8 ï ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ MODY ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ (n = 57) 

ʀʟʫʯʘʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɢĮ p 

ɹʝʩʩʠʤʧʪʦʤʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ï ʠʥʬʝʢʮʠʦʥʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ 
7,609 0,006 

ɹʝʩʩʠʤʧʪʦʤʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ï ʩʥʠʞʝʥʠʝ ʚʝʩʘ 8,383  0,004 

ɹʝʩʩʠʤʧʪʦʤʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ  ï ʛʠʧʝʨʛʣʠʢʝʤʠʷ 

ʥʘʪʦʱʘʢ 
12,322 < 0,001 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʯʘʣʘ ʢʘʞʜʦʛʦ ʪʠʧʘ MODY 

ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʣʠʮʘ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʳʣ 

ʩʪʘʨʰʝ 18 ʣʝʪ, ʧʦʜʝʣʝʥʳ ʝʱʝ ʥʘ 3 ʛʨʫʧʧʳ (5 ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʜʢʠʤʠ ʪʠʧʘʤʠ ʥʝ 

ʚʭʦʜʷʪ ʚ ʘʥʘʣʠʟ ʧʦ ʪʠʧʘʤ MODY): 1-ʷ ï ʩ GCK-MODY (36 ʧʘʮʠʝʥʪʦʚ), 2-ʷ ï c 

HNF1A-MODY (16 ʧʘʮʠʝʥʪʦʚ), 3-ʷ ï ʩ ʉɼ2 (65 ʧʘʮʠʝʥʪʦʚ). ʋ ʣʠʮ ʩ GCK-MODY 

ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʜʠʘʙʝʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ HNF1A-MODY ʠ ʉɼ2 (p = 0,009), (p = 0,047) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ ʣʠʮ ʩ GCK-MODY ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ, 

ʚʳʷʚʣʷʣʘʩʴ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʅʋʆ (pGCK-MODY-HNF1A-

MODY = 0,001), (pGCK-MODY-ʉɼ2 = 0,001), ʪʦʛʜʘ ʢʘʢ ʧʨʠ HNF1A-MODY ʨʝʞʝ, ʯʝʤ ʧʨʠ 

ʉɼ2 (pHNF1A-MODY-ʉɼ2 = 0,029). ʅʦ ʧʨʠ HNF1A-MODY ʯʘʱʝ, ʯʝʤ ʧʨʠ GCK-MODY ʠ 

ʉɼ2, ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʙʘ ʪʠʧʘ ʛʠʧʝʨʛʣʠʢʝʤʠʠ: ʥʘʪʦʱʘʢ ʠ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ (pHNF1A-

MODY-GCK-MODY = 0,001), (pHNF1A-MODY-ʉɼ2 = 0,047) (ʪʘʙʣʠʮʘ 3.9). 

ʇʨʠ GCK-MODY ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʨʝʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʠʤʧʪʦʤʦʚ ʛʠʧʝʨʛʣʠʢʝʤʠʠ (ɢĮ = 9,478), (p = 0,003), ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʙʳʣʦ ʯʘʱʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ 

(ɢĮ = 8,449), (p = 0,006).  
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ʊʘʙʣʠʮʘ 3.9 ï ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʉɼ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

GCK-

MODY  

n (%), 

(n = 36) 

(1) 

HNF1A-

MODY 

n (%),  

(n = 16) 

(2) 

ʉɼ2 

n (%), 

(n = 65) 

(3) 

p1 - 2 p1 - 3 p2 - 3 

ʆʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ 
32 (88,9) 7 (43,8) 46 (70,8) 0,001 0,047 0,028 

ɻʣʶʢʦʟʫʨʠʷ 1 (2,8) 0 (0) 1 (1,8) 0,511 0,769 0,634 

ʉʥʠʞʝʥʠʝ ʚʝʩʘ  1 (2,8) 1 (6,3) 0 (0) 0,423 0,443 0,164 

ʇʦʣʠʜʠʧʩʠʷ 2 (5,6) 3 (18,8) 12 (18,5) 0,008 0,040 0,446 

ʇʦʣʠʫʨʠʷ 2 (5,6) 2 (12,5) 12 (18,5) 0,095 0,040 0,137 

ʀʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚ 

ʜʝʙʶʪʝ 
2 (5,6) 3 (18,8) 6 (9,2) 0,356 0,512 0,604 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʛʠʧʝʨʛʣʠʢʝʤʠʠ 

ʥʘʪʦʱʘʢ  
28 (77,8) 1 (6,3) 18 (34,0) 0,001 0,001 0,029 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ  
1 (2,8) 2 (12,5) 9 (13,8) 0,640 0,435 0,294 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ ʠ 

ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ  
7 (19,4) 13 (81,3) 38 (58,5) 0,001 0,001 0,047 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ MODY ʠ ʩ ʉɼ2 ʩʪʘʨʰʝ 18 ʣʝʪ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ ʠʣʠ 

ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ. ʆʜʥʘʢʦ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʩ MODY ʠʤʝʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʅʋʆ ʠ ʚʠʜʘʭ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢ GCK-MODY ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ, ʘʩʠʤʧʪʦʤʘʪʠʯʥʳʤ ʥʘʯʘʣʦʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ ʚ 

ʦʪʣʠʯʠʝ ʦʪ HNF1A-MODY. ʇʦʵʪʦʤʫ ʥʘ ʵʪʘʧʝ ʚʝʨʠʬʠʢʘʮʠʠ ʅʋʆ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʪʠʧʘ ʛʠʧʝʨʛʣʠʢʝʤʠʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʦʜʪʠʧ MODY. 
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ʉʨʝʜʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʫ ʣʠʮ ʩ MODY ʚʳʷʚʣʝʥʳ: ɸɻ  1ï2-ʡ 

ʩʪʝʧʝʥʠ ʫ 12 ʯʝʣʦʚʝʢ (21,1 %) (ʄʝ ʚʦʟʨʘʩʪʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ 34,0 [31,0; 44,0] 

ʛʦʜʘ); ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ï ʫ 10 (17,5 %); ʧʦʣʠʤʦʨʬʥʳʝ ʢʦʞʥʳʝ ʚʳʩʳʧʘʥʠʷ 

ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ ï ʫ 8 (14,0 %); ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ï ʫ 6 (10,5 %) 

(ʨʘʢ, ʘʫʪʦʠʤʤʫʥʥʳʡ ʪʠʨʝʦʠʜʠʪ, ʜʠʬʬʫʟʥʦ-ʪʦʢʩʠʯʝʩʢʠʡ ʟʦʙ); ʫ 5 (8,8 %) ï 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʞʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʛʘʩʪʨʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ); ʫ 4 (7,0 %) ï ʉʉɿ (ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ, ʧʦʨʦʢ 

ʩʝʨʜʮʘ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ); ʫ 2 (3,5 %) ï ʟʘʙʦʣʝʚʘʥʠʷ 

ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʄɺʉ) (ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʧʠʝʣʦʥʝʬʨʠʪ); ʫ 3 (5,3 %) ï ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ; ʫ 2 (3,5 %) ï ʟʘʙʦʣʝʚʘʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ) (ʵʧʠʣʝʧʩʠʷ); ʫ 1 (1,8 %) ï ʦʩʪʝʦʘʨʪʨʠʪ 

(ʪʘʙʣʠʮʘ 3.10). ʋɿʀ ʧʨʠʟʥʘʢʠ ʧʘʪʦʣʦʛʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʠ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 3 (5,3 %) ʧʘʮʠʝʥʪʦʚ, ʫ 15 (26,3 %) ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʭʦʨʜʳ ʚ ʩʝʨʜʮʝ. ʋ ʣʠʮ ʩ MODY ʜʦʩʪʦʚʝʨʥʦ ʨʝʞʝ ʚʳʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ 

ʪʝʣʘ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ɾʂʊ, ʯʝʤ ʧʨʠ ʉɼ2. ʀʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʦʧʨʝʜʝʣʝʥʘ ʫ 3 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʘʥʜʦʚ ʩ MODY, ʦʞʠʨʝʥʠʝ ï ʥʠ ʫ ʦʜʥʦʛʦ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʀʄʊ ʫ ʧʘʮʠʝʥʪʦʚ ʩ MODY ʙʳʣʦ ʤʝʥʴʰʝ ï (23,3 Ñ 3,2) ʢʛ/ʤ
2
, ʯʝʤ ʫ ʣʠʮ ʩ ʉɼ2 ï 

(26,3 Ñ 5,7) ʢʛ/ʤ
2
 (ʨ = 0,001). 

 

ʊʘʙʣʠʮʘ 3.10 ï ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʫ ʣʠʮ ʩ 

MODY ʠ ʩ ʉɼ2  

ɿʘʙʦʣʝʚʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, 

n (%), (n = 57)  

ʇʘʮʠʝʥʪʳ ʩ 

ʉɼ2,  

n (%), (n = 65) 

p 

ʀʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ ʦʞʠʨʝʥʠʝ 3 (5,3) 21 (32,3) 0,001 

ʇʦʣʠʤʦʨʬʥʳʝ ʢʦʞʥʳʝ ʚʳʩʳʧʘʥʠʷ 8 (14,0) 15 (23,1) 0,149 

ɸʣʣʝʨʛʠʷ 10 (17,5) 19 (29,2) 0,096 

ʏʘʩʪʳʝ ʧʨʦʩʪʫʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 0 (0) 2 (3,1) 0,126 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ 12 (21,1) 19 (29,2) 0,205 

ɿʘʙʦʣʝʚʘʥʠʷ ɾʂʊ 5 (8,8) 15 (23,1) 0,028 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.10 

ɿʘʙʦʣʝʚʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, 

n (%), (n = 57)  

ʇʘʮʠʝʥʪʳ ʩ 

ʉɼ2,  

n (%), (n = 65) 

p 

ɿʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 3 (5,3) 3 (4,6) 0,645 

ʉʉɿ 4 (7,0) 12 (18,5) 0,053 

ɿʘʙʦʣʝʚʘʥʠʷ ʄɺʉ 2 (3,5) 8 (12,3) 0,073 

ʇʘʪʦʣʦʛʠʷ ʑɾ 6 (10,5) 14 (21,5) 0,081 

ɿʘʙʦʣʝʚʘʥʠʷ ʆɼʉ 1 (1,8) 6 (9,2) 0,081 

ɿʘʙʦʣʝʚʘʥʠʷ ʎʅʉ 2 (3,5) 2 (3,1) 0,638 

ɸʥʝʤʠʷ 1 (1,8) 2 (3,1) 0,512 

 

ʋ ʣʠʮ ʩ MODY ɸɻ ʦʧʨʝʜʝʣʷʣʘʩʴ ʯʘʱʝ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʚʝʩʝ ʧʘʮʠʝʥʪʦʚ 

(ɢĮ = 8,253), (p = 0,016); ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʯʘʱʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ (ɢĮ = 6,263), (p = 0,044); ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʘʱʝ ʧʨʠ 

ʘʣʣʝʨʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ (ɢĮ  = 4,416), (p = 0,012) (ʪʘʙʣʠʮʘ 3.11).  

 

ʊʘʙʣʠʮʘ 3.11 ï ɸʥʘʣʠʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʠʮ ʩ MODY (n = 57) 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ɢĮ p 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ ï ʠʟʙʳʪʦʯʥʳʡ 

ʚʝʩ ʠ ʦʞʠʨʝʥʠʝ 
8,253 0,016 

ʀʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ ʦʞʠʨʝʥʠʝ ï 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 
6,263 0,044 

ʅʘʣʠʯʠʝ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 
4,416 0,012 

ʅʘʣʠʯʠʝ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï 

ʟʘʙʦʣʝʚʘʥʠʷ ʑɾ 
3,315 0,017 

ʅʘʣʠʯʠʝ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï 

ʘʥʝʤʠʷ 
3,292 0,023 

 

ʇʨʠ ʉɼ2 ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʟʘʙʦʣʝʚʘʥʠʷ ʎʅʉ ʯʘʱʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʠ 

ʉʉɿ (ɢĮ = 3,288), (p = 0,039); ʟʘʙʦʣʝʚʘʥʠʷ ʎʅʉ ʯʘʱʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʧʦʨʥʦ-
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ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ɢĮ = 4,429), (p = 0,001); ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʯʘʱʝ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ɢĮ = 3,285), (p = 0,025); ɸɻ ʯʘʱʝ ʧʨʠ ʉʉɿ (ɢĮ= 

3,424), (p = 0,012) ʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ɢĮ = 3,256), 

(p = 0,025). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʯʘʩʪʦʪʳ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 18 ʣʝʪ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ MODY ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ GCK-MODY ʜʦʩʪʦʚʝʨʥʦ ʨʝʞʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, ɸɻ, ʟʘʙʦʣʝʚʘʥʠʷ ɾʂʊ, ʯʝʤ ʧʨʠ ʉɼ2, ʘ ʧʨʠ HNF1A-

MODY ʨʝʞʝ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, ʯʝʤ ʧʨʠ ʉɼ2 (ʪʘʙʣʠʮʘ 3.12). ʄʝʜʠʘʥʘ ʀʄʊ ʫ ʣʠʮ ʩ 

GCK-MODY ʩʦʩʪʘʚʣʷʣʘ 23,4 [21,6; 24,6] ʢʛ/ʤ
2
, ʧʨʠ HNF1A-MODY ʙʳʣʘ 23,5 [22,0; 

24,3] ʢʛ/ʤ
2 
(p1-2 = 0,645), ʧʨʠ ʉɼ2 ï 24,6 [22,3; 29,4] ʢʛ/ʤ

2
 (p1-3 = 0,018), (p2-3 = 0,037). 

ʇʨʠ GCK-MODY ɸɻ ʯʘʱʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʄɺʉ (ɢĮ = 3,478), 

(p = 0,003); ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʯʘʱʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

(ɢĮ = 4,697), (p < 0,001). ʇʨʠ HNF1A-MODY ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʯʘʱʝ ʙʳʣ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ɢĮ = 3,679), (p = 0,008). 

 

ʊʘʙʣʠʮʘ 3.12 ï ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʫ ʣʠʮ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʉɼ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

GCK-

MODY 

n (%), 

(n = 36) 

(1) 

HNF1A-

MODY 

n (%), 

(n = 16) 

(2) 

ʉɼ2 

n (%), 

(n = 65) 

(3) 

p1 - 2 p1 - 3 p2 - 3 

ʀʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ 

ʦʞʠʨʝʥʠʝ 
2 (5,6) 0 (0) 21 (32,3) 0,068 0,014 0,005 

ʇʦʣʠʤʦʨʬʥʳʝ 

ʢʦʞʥʳʝ ʚʳʩʳʧʘʥʠʷ 
5 (13,9) 2 (12,5) 15 (23,1) 0,975 0,221 0,404 

ɸʣʣʝʨʛʠʷ 8 (22,2) 2 (12,5) 19 (29,2) 0, 547 0,438 0,235 

ʏʘʩʪʳʝ ʧʨʦʩʪʫʜʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ 
0 (0) 0 (0) 2 (3,1) 1,000 0,230 0,094 

ɸʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʦʥʠʷ 
4 (11,1) 5 (31,3) 19 (29,2) 0,201 0,045 0,871 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.12 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

GCK-

MODY 

n (%), 

(n = 36) 

(1) 

HNF1A-

MODY 

n (%), 

(n = 16) 

(2) 

ʉɼ2 

n (%), 

(n = 65) 

(3) 

p1 - 2 p1 - 3 p2 - 3 

ɿʘʙʦʣʝʚʘʥʠʷ ɾʂʊ 1 (2,8) 3 (18,8) 15 (23,1) 0,296 0,007 0,422 

ɿʘʙʦʣʝʚʘʥʠʷ 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 
1 (2,8) 2 (12,5) 3 (4,6) 0,442 0,905 0,462 

ʉʉɿ 2 (5,6) 2 (12,5) 12 (18,5) 0,397 0,061 0,721 

ɿʘʙʦʣʝʚʘʥʠʷ ʄɺʉ 1 (2,8) 1 (6,3) 8 (12,3) 0,630 0,094 0,498 

ʇʘʪʦʣʦʛʠʷ ʑɾ 3 (8,3) 2 (12,5) 14 (21,5) 0,615 0,098 0,648 

ɿʘʙʦʣʝʚʘʥʠʷ ʆɼʉ 0 (0) 0 (0) 6 (9,2) 1,000 0,052 0,159 

ɿʘʙʦʣʝʚʘʥʠʷ ʎʅʉ 0 (0) 1 (6,3) 2 (3,1) 0,161 0,582 0,283 

ɸʥʝʤʠʷ 1 (2,8) 0 (0,0) 2 (3,1) 0,574 0,891 0,487 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʠʧʘ ʉɼ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ɾʂʊ ʯʘʱʝ ʚʳʷʚʣʷʶʪʩʷ ʧʨʠ 

ʉɼ2, ʯʝʤ ʧʨʠ MODY. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʥʘʣʠʯʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʧʨʠ MODY 

(ʨʘʥʝʝ ʚ ʈʦʩʩʠʠ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ), ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ 8 ʧʘʮʠʝʥʪʦʚ (9,4 %) (3 ʞʝʥʱʠʥʳ ʠ 5 ʤʫʞʯʠʥ) ʠ ʠʤ ʧʨʦʚʝʜʝʥ ʦʩʤʦʪʨ 

ʩʪʦʤʘʪʦʣʦʛʘ: 7 ʩ GCK-MODY ʠ 1 ï ʩ ɸɺʉʉ8-MODY. ɺʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 16 ʜʦ 43 ʣʝʪ. ʅʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 2 ʧʘʮʠʝʥʪʘ ʧʦʣʫʯʘʣʠ 

ʪʝʨʘʧʠʶ ʠʥʩʫʣʠʥʦʤ, 1 ï ʇʉʉʇ, 4 ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʣʠ ʥʦʨʤʦʛʣʠʢʝʤʠʠ 

ʩʦʙʣʶʜʝʥʠʝʤ ʜʠʝʪʳ. ʄʝʜʠʘʥʘ HbA1c ʩʦʩʪʘʚʠʣʘ 6,6 [6,4; 7,2] %, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʣʠʮ ʩ MODY ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʏʘʱʝ 

ʚʩʝʛʦ ʫ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʫʙʦʚ ʢ 



110 
 

ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ï ʫ 6 (75,0 %), ʠ ʩʫʭʦʩʪʴ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ï ʫ 4 

(50,0 %), ʫ 3 (37,5 %) ï ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʸʩʝʥ, ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʠʟʦ ʨʪʘ, 

ʨʘʟʨʫʰʝʥʥʦʩʪʴ ʟʫʙʦʚ, ʜʠʩʢʦʤʬʦʨʪ ʚ ʧʦʣʦʩʪʠ ʨʪʘ. ʆʜʠʥ ʧʘʮʠʝʥʪ (12,5 %) 

ʞʘʣʦʚʘʣʩʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʢʨʳʚʘʥʠʷ ʨʪʘ.  

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʫ 100 % ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʩʫʭʦʩʪʴ 

ʢʨʘʩʥʦʡ ʢʘʡʤʳ ʛʫʙ. ʋ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ (12,5 %) ʩ GCK-MODY ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʭʝʡʣʠʪ. ʋ ʵʪʦʛʦ ʞʝ ʧʘʮʠʝʥʪʘ ʚʳʷʚʣʝʥʘ ʣʝʡʢʦʧʣʘʢʠʷ 

ʊʘʧʧʝʡʥʝʨʘ (ʚ ʘʥʘʤʥʝʟʝ ʢʫʨʝʥʠʝ) ʠ ʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʵʨʦʟʠʷ ʥʘ ʪʚʝʨʜʦʤ ʥʸʙʝ ʠ 

ʩʣʠʟʠʩʪʦʡ ʱʝʢʠ ʧʦ ʣʠʥʠʠ ʩʤʳʢʘʥʠʷ ʟʫʙʦʚ. ʋ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ (100 %) 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʢʘʨʠʝʩ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʧʦ ʠʥʜʝʢʩʫ ʂʇʋ ʫ ʣʠʮ ʩ MODY 

ʜʠʘʙʝʪʦʤ ʙʳʣʘ ʚʳʩʦʢʦʡ ʠ ʩʦʩʪʘʚʠʣʘ (11,0 Ñ 1,3) ʙʘʣʣʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʟʘʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʟʫʙʦʚ (7,5 Ñ 1,0) ʝʜʠʥʠʮ ʧʨʝʦʙʣʘʜʘʣʦ ʥʘʜ ʟʫʙʘʤʠ, 

ʧʦʨʘʞʝʥʥʳʤʠ ʢʘʨʠʝʩʦʤ (2,2 Ñ 1,1) ʝʜʠʥʠʮ. ʈʝʮʠʜʠʚ ʢʘʨʠʝʩʘ ʧʦʜ ʨʘʥʝʝ 

ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʧʣʦʤʙʘʤʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʙʳʣ ʨʘʚʝʥ (0,7 Ñ 0,3) ʝʜʠʥʠʮ. 

ʋʜʘʣʝʥʥʳʝ ʟʫʙʳ ʦʪʤʝʯʝʥʳ ʫ 4 (50,0 %) ʧʘʮʠʝʥʪʦʚ ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣʠ (0,7 Ñ 0,2) ʝʜʠʥʠʮ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʧʦ ʠʥʜʝʢʩʫ ʂʇʇ ʙʳʣʘ 

(19,0 Ñ 2,3) ʙʘʣʣʦʚ. ʏʘʱʝ ʢʘʨʠʦʟʥʳʡ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ ʦʢʢʣʶʟʠʦʥʥʳʭ 

(46,5 %) ʠ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ (43,9 %). ʃʠʮʘ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʣʝʯʝʥʠʠ 

ʢʘʨʠʝʩʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ, ʩʦʩʪʘʚʠʣʠ 4 ʧʘʮʠʝʥʪʘ (50,0 %).  

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ MODY ʚʳʷʚʣʝʥ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʪʢʘʥʷʭ 

ʧʘʨʦʜʦʥʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʛʠʧʝʨʝʤʠʝʡ, ʦʪʝʢʦʤ, ʢʨʦʚʦʪʦʯʠʚʦʩʪʴʶ. ʊʷʞʝʩʪʴ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʚʦʟʨʘʩʪʦʤ. ʋ 4 

ʧʘʮʠʝʥʪʦʚ (50,0 %) ʩ GCK-MODY ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚʳʷʚʣʝʥ ʭʨʦʥʠʯʝʩʢʠʡ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʝʡ ʪʷʞʝʩʪʠ. 

ʂʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʝʩʝʥ, ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘʣʠʯʠʷ ʚʦʩʧʘʣʝʥʠʷ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ, ʦʪʤʝʯʘʣʘʩʴ ʫ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ 

MODY. ʀʥʜʝʢʩ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʫ ʣʠʮ ʩ MODY ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʘʨʦʜʦʥʪʘ ʩʦʩʪʘʚʠʣ (1,5 Ñ 0,4) ʙʘʣʣʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʠʥʜʝʢʩʘ ʈʄɸ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ (37,6 Ñ 7,7) %. ʀʥʜʝʢʩ ʛʠʥʛʠʚʠʪʘ GI, 
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ʦʪʨʘʞʘʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʩʧʘʣʝʥʠʷ, ʙʳʣ ʨʘʚʝʥ (1,4 Ñ 0,2) ʙʘʣʣʘ. ʀʥʜʝʢʩ 

ʧʘʨʦʜʦʥʪʠʪʘ PDI ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʨʘʞʝʥʥʦʩʪʴ ʛʠʥʛʠʚʠʪʘ, ʥʦ ʠ 

ʫʪʨʘʪʫ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʩʦʩʪʘʚʠʣ (2,3 Ñ 1,2) ʙʘʣʣʘ.  

ʆʪʣʦʞʝʥʠʷ ʥʘ ʟʫʙʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʤʷʛʢʦʛʦ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ, ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʫ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʨʠ ʠʥʜʝʢʩʝ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ PI ʨʘʚʥʦʤ 

(1,8 Ñ 0,3) ʙʘʣʣʘ. ʊʚʝʨʜʳʝ ʟʫʙʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʷʚʣʝʥʳ ʫ 4 (50,0 %) ʧʘʮʠʝʥʪʦʚ. 

ʉʫʤʤʘʨʥʘʷ ʦʮʝʥʢʘ ʥʘʣʠʯʠʷ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʟʫʙʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʠʥʜʝʢʩʫ Green ï Vermillion ʠ ʩʦʩʪʘʚʣʷʣʘ (1,7 Ñ 0,3) ʙʘʣʣʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ. ʉʦʰʣʠʬʦʚʳʚʘʥʠʝ ʟʫʙʦʚ ʧʨʦʷʚʣʷʣʦʩʴ 

ʢʣʠʥʦʚʠʜʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʠ ʦʙʥʘʨʫʞʝʥʦ ʫ 2 ʦʙʩʣʝʜʦʚʘʥʥʳʭ (25,0 %). ʅʘʣʠʯʠʝ 

ʢʣʠʥʦʚʠʜʥʳʭ ʜʝʬʝʢʪʦʚ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʛʠʧʝʨʝʩʪʝʟʠʝʡ ʠ ʨʝʮʝʩʩʠʝʡ ʜʝʩʥʳ. 

ɸʥʦʤʘʣʠʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ ʚʩʪʨʝʯʘʣʠʩʴ ʫ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ 

GCK-MODY. ɺ ʙʦʢʦʚʳʭ ʫʯʘʩʪʢʘʭ ʟʫʙʥʳʭ ʨʷʜʦʚ ʦʪʤʝʯʘʣʘʩʴ ʤʝʜʠʘʣʴʥʘʷ ʠ 

ʜʠʩʪʘʣʴʥʘʷ ʦʢʢʣʶʟʠʷ, ʚʦ ʬʨʦʥʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ï ʛʣʫʙʦʢʘʷ ʠ ʧʨʷʤʘʷ ʨʝʟʮʦʚʘʷ 

ʦʢʢʣʶʟʠʷ. ʋ ʧʘʮʠʝʥʪʘ ʩ ABCC8-MODY ʘʥʦʤʘʣʠʡ ʧʨʠʢʫʩʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɸʥʦʤʘʣʠʠ ʧʦʣʦʞʝʥʠʷ ʟʫʙʦʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʝʡ ʦʙʥʘʨʫʞʝʥʳ ʫ 7 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ (87,5 %) ʠ ʙʳʣʠ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʘʥʦʤʘʣʠʠ ʟʫʙʦʚ ʩʦʯʝʪʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʜʨʫʛʠʤʠ ʘʥʦʤʘʣʠʷʤʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ 

ʩʠʩʪʝʤʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʩʢʫʯʝʥʥʦʩʪʴ ʠ ʨʦʪʘʮʠʷ ʟʫʙʦʚ. ʋ ʦʜʥʦʛʦ 

ʧʘʮʠʝʥʪʘ ʦʪʤʝʯʝʥʳ ʪʨʝʤʳ ʠ ʜʠʘʩʪʝʤʳ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʨʝʪʨʫʟʠʷ ʥʠʞʥʠʭ ʨʝʟʮʦʚ ʠ ʘʜʝʥʪʠʷ ʜʚʫʭ ʥʠʞʥʠʭ ʨʝʟʮʦʚ. ʇʘʪʦʣʦʛʠʷ ʚʠʩʦʯʥʦ-

ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ 6 (75,0 %) ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ 

ʱʝʣʯʢʘʤʠ ʚ ʩʫʩʪʘʚʝ, ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠʩʷ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ, ʙʦʣʝʚʳʤ 

ʩʠʥʜʨʦʤʦʤ (2 ʧʘʮʠʝʥʪʘ), ʜʝʚʠʘʮʠʝʡ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ (2 ʧʘʮʠʝʥʪʘ). ɼʚʦʝ 

ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʠ ʚ ʘʥʘʤʥʝʟʝ ʵʧʠʟʦʜʳ ʚʳʚʠʭʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ 

ʦʪʢʨʳʚʘʥʠʷ ʨʪʘ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʠʥʜʝʢʩ ʧʦ OHIP-49-

RU ʫ ʣʠʮ ʩ MODY ʩʦʩʪʘʚʠʣ (22,5 Ñ 6,3) ʙʘʣʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʥʦʨʤʳ ʠʥʜʝʢʩʘ OHIP-49-RU, 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʜʣʷ ʩʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʥʳʭ ʞʠʪʝʣʝʡ ʈʌ ʩ ʠʥʪʘʢʪʥʦʡ ʧʦʣʦʩʪʴʶ ʨʪʘ 
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(27,4 Ñ 2,9) ʙʘʣʣʘ, (p = 0,158). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʫʯʘʩʪʠʝ ʚʨʘʯʝʡïʩʪʦʤʘʪʦʣʦʛʦʚ ʚ 

ʧʦʜʜʝʨʞʠʚʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʨʘʧʠʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ MODY. ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʠʮ ʩ MODY ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʣʫʯʰʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. 

ʉʨʝʜʠ ʭʨʦʥʠʯʝʩʢʠʭ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ c MODY 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ɼʇʅ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʫ 12 (21,1 %) ʧʘʮʠʝʥʪʦʚ, 

ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʨʝʪʠʥʦʧʘʪʠʷ, ʥʝʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʬʦʨʤʘ ï ʫ 4 (7,0 %) ʧʘʮʠʝʥʪʦʚ, 

ʧʨʝʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʫ ʦʜʥʦʛʦ (1,8 %) (ʪʘʙʣʠʮʘ 3.13).  

 

ʊʘʙʣʠʮʘ 3.13 ï ʍʨʦʥʠʯʝʩʢʠʝ ʜʠʘʙʝʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʠ MODY ʠ ʉɼ2  

ɼʠʘʙʝʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, 

n (%), (n = 57)  

ʇʘʮʠʝʥʪʳ ʩ 

ʉɼ2,  

n (%), (n = 65) 

p 

ʈʝʪʠʥʦʧʘʪʠʷ 5 (8,8)  9 (13,8) 0,216 

ʅʝʬʨʦʧʘʪʠʷ 5 (8,8) 8 (12,3) 0,301 

ʉʠʥʜʨʦʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ, 

ʥʝʡʨʦʧʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ 
0 (0) 2 (3,1) 0,256 

ʇʨʠʟʥʘʢʠ ɼʇʅ 12 (21,1) 12 (18,5) 0,556 

 

ʅʝʬʨʦʧʘʪʠʷ, ʢʘʪʝʛʦʨʠʷ ɸ1, ʚʳʷʚʣʝʥʘ ʫ 5 (8,8 %) ʧʘʮʠʝʥʪʦʚ ʩ MODY. 

ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ MODY ʠ ʩ ʉɼ2 ʥʝ ʧʦʣʫʯʝʥʳ. 

ʇʨʠ MODY ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʧʘʪʠʠ ʙʳʣʦ ʯʘʱʝ ʧʨʠ ʥʘʣʠʯʠʠ ʨʝʪʠʥʦʧʘʪʠʠ 

(ɢĮ = 19,166), (p < 0,001) ʠ ʥʝʬʨʦʧʘʪʠʠ (ɢĮ  = 19,166), (p < 0,001) (ʪʘʙʣʠʮʘ 3.14). 
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ʊʘʙʣʠʮʘ 3.14 ï ɼʠʘʙʝʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʯʝʥʠʷ MODY 

(n = 57) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɢĮ p 

ʅʝʡʨʦʧʘʪʠʷ ï ʨʝʪʠʥʦʧʘʪʠʷ 19,166 < 0,001 

ʅʝʡʨʦʧʘʪʠʷ ï ʥʝʬʨʦʧʘʪʠʷ 19,166 < 0,001 

ʅʝʡʨʦʧʘʪʠʷ ï ɸɻ 13,838 < 0,001 

ʈʝʪʠʥʦʧʘʪʠʷ ï ʥʝʬʨʦʧʘʪʠʷ 18,145 < 0,001 

ʈʝʪʠʥʦʧʘʪʠʷ ï ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʉʉɿ 5,131 0,023 

ʅʝʡʨʦʧʘʪʠʷ ï ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ 11,052 0,001 

ʅʝʡʨʦʧʘʪʠʷ ï ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ 10,074 0,006 

ʈʝʪʠʥʦʧʘʪʠʷ ï ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʤʘʪʝʨʝʡ ʧʨʦʙʘʥʜʦʚ 
6,016 0,014 

ʅʝʬʨʦʧʘʪʠʷ ï ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ 5,598 0,018 

ʅʝʬʨʦʧʘʪʠʷ ï ʧʦʚʳʰʝʥʠʝ ʍʉ-ʃʇʅʇ 5,272 0,022 

 

ʇʨʠ ʉɼ2 ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʧʘʪʠʠ ʙʳʣʦ ʯʘʱʝ ʧʨʠ ʨʝʪʠʥʦʧʘʪʠʠ (ɢĮ = 12,240), 

(p < 0,001); ʥʝʡʨʦʧʘʪʠʠ ʧʨʠ ʥʝʬʨʦʧʘʪʠʠ (ɢĮ = 17,368), (p < 0,001); ʨʝʪʠʥʦʧʘʪʠʠ ʧʨʠ 

ʥʝʬʨʦʧʘʪʠʠ (ɢĮ = 10,327), (p = 0,001); ʥʝʡʨʦʧʘʪʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʯʘʱʝ ʧʨʠ 

ʥʘʨʫʰʝʥʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʤʘʪʝʨʝʡ ʧʨʦʙʘʥʜʦʚ (ɢĮ = 6,351), (p = 0,012); 

ʥʝʬʨʦʧʘʪʠʷ ï ʯʘʱʝ ʧʨʠ ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʠ (ɢĮ = 5,393), (p = 0,020).  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʯʘʩʪʦʪʳ ʭʨʦʥʠʯʝʩʢʠʭ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʩʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʠ HNF1A-MODY ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʪʘʢʞʝ ʥʝ 

ʚʳʷʚʣʝʥʦ (ʪʘʙʣʠʮʘ 3.15).  
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ʊʘʙʣʠʮʘ 3.15 ï ʍʨʦʥʠʯʝʩʢʠʝ ʜʠʘʙʝʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʉɼ 

ɼʠʘʙʝʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ 

GCK-

MODY  

n (%), 

(n = 36) 

(1) 

HNF1A-

MODY 

n (%),  

(n = 16) 

(2) 

ʉɼ2  

n (%), 

(n = 65) 

(3) 

p1-2 p1-3 p2-3 

ʈʝʪʠʥʦʧʘʪʠʷ 2 (5,6) 2 (12,5) 9 (13,8) 0,871 0,170 0,423 

ʅʝʬʨʦʧʘʪʠʷ 1 (2,8) 2 (12,5) 8 (12,3) 0,642 0,107 0,514 

ʉʠʥʜʨʦʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ, 

ʥʝʡʨʦʧʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ 
0 (0) 0 (0) 2 (3,1) 1,000 0,230 0,394 

ʇʨʠʟʥʘʢʠ ɼʇʅ 3 (8,3) 5 (31,3) 12 (18,5) 0,051 0,177 0,423 

 

ʇʨʠ GCK-MODY ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʧʘʪʠʠ ʙʳʣʦ ʯʘʱʝ ʧʨʠ ʨʝʪʠʥʦʧʘʪʠʠ 

(ɢĮ = 14,804), (p < 0,001); ʥʝʡʨʦʧʘʪʠʠ ï ʧʨʠ ʥʝʬʨʦʧʘʪʠʠ (ɢĮ = 14,561), (p < 0,001); 

ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʧʘʪʠʠ ï ʯʘʱʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ 

ʧʨʦʙʘʥʜʦʚ (ɢĮ = 3,360), (p = 0,031); ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʧʘʪʠʠ ï ʯʘʱʝ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʚʝʩʝ (ɢĮ = 3,366), (p = 0,028); ʨʝʪʠʥʦʧʘʪʠʠ ï ʯʘʱʝ ʧʨʠ ʥʝʬʨʦʧʘʪʠʠ (ɢĮ = 13,697), 

(p < 0,001); ʨʝʪʠʥʦʧʘʪʠʠ ï ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʚʝʩʝ (ɢĮ = 9,471), (p = 0,004); ʨʘʟʚʠʪʠʝ 

ʥʝʬʨʦʧʘʪʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʦʪʮʦʚ ʧʨʦʙʘʥʜʦʚ 

(ɢĮ = 3,344), (p = 0,040); ʥʝʬʨʦʧʘʪʠʠ ï ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʚʝʩʝ (ɢĮ = 4,697), (p = 0,021). 

ʇʨʠ GCK-MODY ʦʧʨʝʜʝʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʝʡʨʦʧʘʪʠʝʡ ʠ 

HbA1c (r = 0,433), (p = 0,008); ʨʝʪʠʥʦʧʘʪʠʝʡ ʠ HbA1c (r = 0,393), (p = 0,018); 

ʥʝʬʨʦʧʘʪʠʝʡ ʠ ɸɻ (r = 0,478), (p = 0,003). ʇʨʠ HNF1A-MODY ʨʘʟʚʠʪʠʝ 

ʥʝʡʨʦʧʘʪʠʠ ʙʳʣʦ ʯʘʱʝ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʍʉ-ʃʇʅʇ (ɢĮ = 3,632), (p = 0,015); 

ʥʝʡʨʦʧʘʪʠʠ ï ʧʨʠ ɸɻ (ɢĮ = 3,650), (p = 0,012).  

ʇʨʠ ʚʩʝʭ ʪʠʧʘʭ ʩʨʝʜʠ ʦʩʣʦʞʥʝʥʠʡ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ ʠʤʝʝʪ ɼʇʅ. ʇʨʠ 

GCK-MODY ʠ HNF1A-MODY ʨʘʟʚʠʪʠʝ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ 

ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʤʝʞʜʫ ʩʦʙʦʡ, ʩ ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʝʡ ʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʍʉ-
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ʃʇʅʇ. ɿʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʭʨʦʥʠʯʝʩʢʠʭ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ 

ʧʨʠ MODY ʠ ʉɼ2 ʥʝ ʧʦʣʫʯʝʥʦ.  

 

3.2. ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ MODY ʫ ʣʠʮ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʩʣʝ 18 ʣʝʪ 

 

ʇʦʢʘʟʘʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ MODY, 

ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʪʘʙʣʠʮʘ 3.16). ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʦʥʠ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʢʣʦʥʝʥʳ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨ < 0,05) 

ʧʦʢʘʟʘʪʝʣʠ ʛʣʶʢʦʟʳ, ʉ-ʧʝʧʪʠʜʘ, ʉʈɹ, ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ,          

ʍʉ-ʃʇɺʇ, ɸʃʊ, ɸʉʊ ʠ ʢʘʣʴʮʠʷ, ʧʦʵʪʦʤʫ ʧʨʠ ʠʭ ʘʥʘʣʠʟʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʪʝʩʪʳ ʩʪʘʪʠʩʪʠʢʠ.  

 

ʊʘʙʣʠʮʘ 3.16 ï ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ MODY ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʪʝʩʪ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ) 

ʇʦʢʘʟʘʪʝʣʠ Z ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʨ 

ɻʇʅ 2,084 < 0,001 

HbA1c 1,268 0,080 

ʉ-ʧʝʧʪʠʜ 1,449 0,030 

ʊʊɻ 0,885 0,458 

ʉʈɹ 3,480 < 0,001 

ʂʨʝʘʪʠʥʠʥ 0,724 0,672 

ʉʂʌ 1,126 0,158 

ʆʍʉ 1,433 0,033 

ʊɻ 1,377 0,045 

ʍʉ-ʃʇʅʇ 1,136 0,152 

ʍʉ-ʃʇɺʇ 1,988 0,001 

ɸʃʊ 2,184 < 0,001 

ɸʉʊ 2,558 < 0,001 

ʂʘʣʴʮʠʡ 2,197 < 0,001 
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3.2.1 ʇʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʣʠʮ ʩ MODY  

 

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʧʣʘʟʤʳ ʢʨʦʚʠ 

ʥʘʪʦʱʘʢ, ʛʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ ʠ ʉ-ʧʝʧʪʠʜ. ʋʨʦʚʥʠ ʉ-ʧʝʧʪʠʜʘ ʠ HbA1c ʧʨʠ 

ʉɼ2 ʪʠʧʘ ʙʳʣʠ ʚʳʰʝ, ʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʧʦʣʫʯʝʥʦ (ʪʘʙʣʠʮʘ 3.17).  

 

ʊʘʙʣʠʮʘ 3.17 ï ʇʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʧʨʠ MODY ʠ ʩ ʉɼ2  

ʇʦʢʘʟʘʪʝʣʠ (ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ) MODY, (n = 57) ʉɼ2, (n = 65) ʨ 

ɻʇʅ (3,3ï6,0) ʤʤʦʣʴ/ʣ, Me [25;75]  6,6 [6,0; 7,0] 6,5 [5,7; 11,9] 0,461 

HbA1c (ʤʝʥʝʝ 6,0) %, ʄ Ñ ů)  (6,3 Ñ 0,8) (7,1 Ñ 3,1) 0,111 

ʉ-ʧʝʧʪʠʜ (0,7ï1,9) ʥʛ/ʤʣ, Me [25;75] 0,9 [0,5; 1,1] 1,0 [0,3; 1,3] 0,070 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʩʩʦʮʠʘʮʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ MODY ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ɻʇʅ ʠ ʉ-ʧʝʧʪʠʜʘ (r = ï 0,330), (p = 0,009); ʉ-

ʧʝʧʪʠʜʦʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ (r = ï 0,371), (p = 0,003); ɻʇʅ ʠ HbA1c 

(r = 0,493), (p < 0,001); HbA1c ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ (r = 0,309), (p = 0,015); 

HbA1c ʠ ʆʍʉ (r = 0,363), (p = 0,004); HbA1c ʠ ʊɻ (r = 0,331), (p = 0,009); HbA1c ʠ 

ʍʉ-ʃʇʅʇ (r = 0,360), (p = 0,004); ʛʣʶʢʦʟʦʡ ʠ ʍʉ-ʃʇʅʇ (r = 0,335), (p = 0,008). 

ʇʨʠ ʉɼ2 ʟʥʘʯʠʤʳʝ ʘʩʩʦʮʠʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʉ-ʧʝʧʪʠʜʘ ʠ 

HbA1c (r = ï 0,468), (p < 0,001); ʉ-ʧʝʧʪʠʜʘ ʠ ɻʇʅ (r = ï 0,356), (p = 0,009); ʉ-

ʧʝʧʪʠʜʦʤ ʠ ʊɻ (r = 0,289), (p = 0,036); ɻʇʅ ʠ HbA1c (r = 0,643), (p < 0,001); HbA1c 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ (r = 0,693), (p < 0,001). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʣʠʮ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

MODY ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ GCK-MODY ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʫʨʦʚʝʥʴ ɻʇʅ 

(ʨ = 0,004) ʠ HbA1c (ʨ = 0,010), ʯʝʤ ʧʨʠ HNF1A-MODY (ʪʘʙʣʠʮʘ 3.18). ʋ ʣʠʮ ʩ 

ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ HNF1A ʚʳʷʚʣʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ɻʇʅ ʠ HbA1c ʚ 

ʦʪʣʠʯʠʝ ʦʪ GCK-MODY ʠ ʉɼ2. 
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ʊʘʙʣʠʮʘ 3.18 ï ʇʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʉɼ  

ʇʦʢʘʟʘʪʝʣʠ (ʨʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ) 

GCK-MODY 

(n = 36) 

(1) 

HNF1A-

MODY 

(n = 16) 

(2) 

ʉɼ2 

(n = 65) 

(3) 

p1 - 2 p1 - 3 p2 - 3 

ɻʇʅ (3,3ï6,0) ʤʤʦʣʴ/ʣ, 

Me [25; 75] 
6,1 [5,8; 7,0] 7,0 [6,9; 8,3] 6,5 [5,7; 11,9] 0,004 0,219 0,134 

HbA1c (ʤʝʥʝʝ 6,0) %, 

Me [25; 75] 
6,1 [6,0; 6,7] 7,0 [6,6; 7,6] 6,3 [5,5; 11,8] 0,010 0,061 0,927 

ʉ-ʧʝʧʪʠʜ (0,7ï1,9) ʥʛ/ʤʣ, 

Me  [25; 75] 
0,9 [0,6; 1,1] 0,8 [0,5; 1,1] 1,0 [0,3; 1,3] 0,625 0,077 0,189 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʩʩʦʮʠʘʮʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠ GCK-MODY ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʉ-ʧʝʧʪʠʜʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ 

(r = ï 0,400), (p = 0,016); ʫʨʦʚʥʝʤ ʉ-ʧʝʧʪʠʜʘ ʠ ʊɻ (r = ï 0,366), (p = 0,028); HbA1c 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ (r = 0,451), (p = 0,006); ɻʇʅ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʉɼ (r = 0,451), (p = 0,006); ɻʇʅ ʩ ʍʉ-ʃʇʅʇ (r = 0,334), (p = 0,047). ʇʨʠ HNF1A-

MODY ʦʧʨʝʜʝʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʉ-ʧʝʧʪʠʜʘ ʠ ʍʉ-

ʃʇʅʇ (r = 0,565), (p = 0,035).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ GCK-MODY ʚʳʷʚʣʝʥʳ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʠ ɻʇʅ ʠ HbA1c, 

ʯʝʤ ʧʨʠ HNF1A-MODY. ɻʇʅ ʠ HbA1c ʧʨʠ GCK-MODY ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠ ʩ ʫʨʦʚʥʝʤ ʍʉ-ʃʇʅʇ. 

 

3.2.2 ʇʦʢʘʟʘʪʝʣʠ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʛʣʶʢʦʟʳ ʫ ʣʠʮ ʩ GCK-

MODY   

 

ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʣʠʢʝʤʠʠ ʫ 20 (23,5 %), 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʨʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 18 ʣʝʪ ʩ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʪʠʧʦʤ MODY (GCK-MODY), ʧʨʦʚʝʜʝʥʦ ʩʫʪʦʯʥʦʝ 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ. ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ 



118 
 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ 

ʛʨʘʬʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚ ʮʠʬʨʦʚʳʝ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʟʘʜʘʥʥʳʝ ʠʥʜʝʢʩʳ. ʀʩʧʦʣʴʟʫʷ 

ʜʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʙʳʣʦ ʧʦʩʯʠʪʘʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʠʥʜʝʢʩʦʚ ɺɻ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ (ʪʘʙʣʠʮʘ 3.19), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʟʥʘʯʝʥʠʷ ʫ 

ʣʠʮ ʙʝʟ ʉɼ ʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ MODY. 

 

ʊʘʙʣʠʮʘ 3.19 ï ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʣʠʢʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ ʩ ʥʦʨʤʦʛʣʠʢʝʤʠʝʡ (n = 20) 

ʀʥʜʝʢʩʳ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʣʶʢʦʟʳ (ʄ) 

ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʛʣʶʢʦʟʳ ʫ ʣʠʮ 

ʙʝʟ ʉɼ 

ʇʦʢʘʟʘʪʝʣʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʛʣʶʢʦʟʳ ʫ ʣʠʮ ʩ 

GCK-MODY  

BG (Blood glucose) ï ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ, 

ʤʤʦʣʴ/ʣ 
< 5,6 7,5 

MAGE (Mean Amplitude of Glycemic Excurtion), ʩʨʝʜʥʷʷ 

ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʛʣʶʢʦʟʳ, ʤʤʦʣʴ/ʣ 
0ï2,8 2,5 

CONGA (Continuous Overlapping NetGlycemic Action) ï 

ʠʥʜʝʢʩ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʛʣʶʢʦʟʳ 
3,6ï5,5 7,4 

MAG (Mean Absolut Glucose) ï ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ, ʤʤʦʣʴ/ʯ 
0,5ï2,2 2,0 

HBGI (Hight Blood Glucose Index) ï ʠʥʜʝʢʩ ʨʠʩʢʘ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ 
0ï7,7 1,6 

LBGI (Low Blood Glucose Index) ï ʠʥʜʝʢʩ ʨʠʩʢʘ 

ʛʠʧʦʛʣʠʢʝʤʠʠ 
0ï6,9 9 

ʀʥʜʝʢʩ ADRR (Average Daily Rick Range) - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʨʠʩʢʦʚ ʛʠʧʦ/ʛʠʧʝʨʛʣʠʢʝʤʠʠ 
0ï8,7 11,5 

SD (Standard deviation) ï ʩʪʝʧʝʥʴ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ 

ʛʣʠʢʝʤʠʠ 
0ï2,8 1,5 
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ʇʘʨʘʤʝʪʨ SD ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʛʣʠʢʝʤʠʠ. ʇʨʦʠʟʚʦʜʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (CV), ʧʦʢʘʟʳʚʘʶʱʠʡ, ʢʘʢʦʡ ʧʨʦʮʝʥʪ ʦʪ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʛʣʠʢʝʤʠʠ ʩʦʩʪʘʚʣʷʝʪ SD. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ (BG) ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ 7,5 ʤʤʦʣʴ/ʣ, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʤʝʨʝʥʥʫʶ ʛʠʧʝʨʛʣʠʢʝʤʠʶ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY.  

ʉʨʝʜʥʷʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʛʣʶʢʦʟʳ (MAGE) ʪʘʢʞʝ ʯʘʩʪʦ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚʨʘʯʘʤʠ. ʇʨʠ ʨʘʩʯʝʪʝ MAGE ʠʛʥʦʨʠʨʫʶʪʩʷ ʚʩʝ ʢʦʣʝʙʘʥʠʷ ʩ ʘʤʧʣʠʪʫʜʦʡ ʤʝʥʴʰʝ 

1 SD. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʦʮʝʥʢʠ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʢʨʘʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʷ 

ʛʣʶʢʦʟʳ. ɺ ʥʦʨʤʝ, ʫ ʣʠʮ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ ʨʘʚʥʫʶ 1 SD ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 2,8 ʤʤʦʣʴ/ʣ. 

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ (MAG) ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠʟʤʝʨʝʥʥʳʤʠ ʫʨʦʚʥʷʤʠ ʛʣʶʢʦʟʳ, ʨʘʟʜʝʣʝʥʥʘʷ ʥʘ ʧʦʣʥʦʝ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʚ 

ʯʘʩʘʭ. MAG, ʨʘʩʩʯʠʪʘʥʥʳʡ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʛʠʧʦʛʣʠʢʝʤʠʠ ʚ ʧʦʩʣʝʜʫʶʱʫʶ ʥʦʯʴ. ʅʘʤʠ ʧʦʣʫʯʝʥʳ 

ʟʥʘʯʝʥʠʷ MAGE ʠ MAG ʚ ʨʘʤʢʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʫ ʣʠʮ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʨʠʩʢʠ ʛʠʧʦ/ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʨʘʩʯʸʪʦʚ ʧʦʢʘʟʘʪʝʣʝʡ HBGI (ʨʠʩʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ), LBGI (ʨʠʩʢ ʛʠʧʦʛʣʠʢʝʤʠʠ) ʠ 

ʠʥʜʝʢʩʘ ADRR (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʠʩʢʦʚ). ɿʥʘʯʝʥʠʝ 6,25 ʤʤʦʣʴ/ʣ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 

ʨʠʩʢ ʨʘʚʥʳʡ 0. ʈʠʩʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ HGBI 

ʚʳʰʝ 6,25 ʤʤʦʣʴ/ʣ. ɸʥʘʣʦʛʠʯʥʦ ʨʠʩʢ ʛʠʧʦʛʣʠʢʝʤʠʠ ʧʨʦʛʨʝʩʩʠʚʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʩʪʨʝʤʣʝʥʠʠ ʠʥʜʝʢʩʘ LGBI ʢ ʟʥʘʯʝʥʠʷʤ ʥʠʞʝ 6,25 ʤʤʦʣʴ/ʣ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʜʠʘʧʘʟʦʥ ʚʩʝʭ ʨʠʩʢʦʚ ʦʪʨʘʞʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ADRR. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʠʩʢʦʚ 

ʛʠʧʦ/ʛʠʧʝʨʛʣʠʢʝʤʠʠ, ADRR ʧʦʤʦʛʘʝʪ ʫʩʧʝʰʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʯʨʝʟʤʝʨʥʦ 

ʚʳʩʦʢʦʡ ʠʣʠ ʥʠʟʢʦʡ ʛʣʠʢʝʤʠʠ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʝʣʠʢʘʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʦʪ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʨʠʩʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʘʢ ʫ ʣʠʮ ʩ ʥʦʨʤʦʛʣʠʢʝʤʠʝʡ. ʇʦʚʳʰʝʥ ʠʥʜʝʢʩ 

LGBI ʠ, ʚʝʨʦʷʪʥʦ, ʟʘ ʩʯʸʪ ʥʝʛʦ ʧʦʚʳʰʝʥ ʠ ADRR, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʠʧʦʛʣʠʢʝʤʠʠ ʫ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʦʚ ʅʄɻ ʚʩʝʭ 20 ʧʘʮʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʥʠʭ ʥʝ ʭʘʨʘʢʪʝʨʥʳ 

ʥʦʯʥʳʝ ʵʧʠʟʦʜʳ ʛʠʧʦʛʣʠʢʝʤʠʠ (00:00ï06:00).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʠʚ ʛʨʘʬʠʢʠ ʅʄɻ, ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʝ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 

ʩʦʩʪʦʷʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ. 

ɻʠʧʦʛʣʠʢʝʤʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʣʸʛʢʦʡ ʩʪʝʧʝʥʠ ʥʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ɺɻ ʫ ʧʘʮʠʝʥʪʦʚ ʥʠʟʢʘʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʡ ʫ 

ʣʠʮ ʩ ʥʦʨʤʦʛʣʠʢʝʤʠʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʛʣʠʢʝʤʠʠ ʫ ʣʠʮ ʩ GCK-MODY ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʚʥʳʡ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚ 

ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʤʝʥʴʰʫʶ ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ 

ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ ʪʠʧʘʭ MODY. 

 

3.2.3 ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʣʠʮ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝʤ 

MODY ʜʠʘʙʝʪʘ ʧʦʩʣʝ 18 ʣʝʪ  

 

ɺʩʝʤ ʦʙʩʣʝʜʫʝʤʳʤ ʧʨʦʚʝʜʸʥ ʟʘʙʦʨ ʢʨʦʚʠ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʊʊɻ), ʨʝʟʫʣʴʪʘʪʳ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.20, ʩ ʥʝʥʦʨʤʘʣʴʥʳʤ ï ʚ ʪʘʙʣʠʮʝ 3.21. ʇʦ ʠʩʩʣʝʜʫʝʤʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʨʘʟʣʠʯʠʡ ʥʝ ʧʦʣʫʯʝʥʦ.  

 

ʊʘʙʣʠʮʘ 3.20 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʥʝʥʦʨʤʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠ MODY ʠ ʉɼ2  

ʇʦʢʘʟʘʪʝʣʴ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

(ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ) 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, 

Me [25; 75], 

(n = 57) 

 

ʇʘʮʠʝʥʪʳ ʩ ʉɼ2, 

Me [25; 75], 

(n = 65) 

p 

ʉʈɹ (< 1,0), ʤʛ/ʣ 0,3 [0,3; 0,3] 0,3 [0,3; 0,6] 0,144 

ʆʍʉ (< 4,5), ʤʤʦʣʴ/ʣ 4,6 [4,3; 5,7] 5,0 [4,3; 5,8] 0,236 

ʊɻ (< 1,7), ʤʤʦʣʴ/ʣ 1,3 [1,0; 1,5] 1,2 [0,8; 1,8] 0,610 
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 ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.20 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

(ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ) 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, 

Me [25; 75], 

(n = 57) 

ʇʘʮʠʝʥʪʳ ʩ ʉɼ2, 

Me [25; 75], 

(n = 65) 

p 

ʍʉ-ʃʇɺʇ (> 1,0 ʜʣʷ ʤʫʞʯʠʥ, > 1,3 

ʜʣʷ ʞʝʥʱʠʥ), ʤʤʦʣʴ/ʣ 
1,3 [1,3; 1,6] 1,3 [1,1; 1,4] 0,174 

ɸʃʊ (5,0ï31,0), ɽɼ/ʣ 15,0 [12,0; 17,0] 16,0 [12,0; 25,0] 0,265 

ɸʉʊ (5,0ï31,0), ɽɼ/ʣ 14,0 [12,5; 20,0] 14,0 [12,0; 19,0] 0,455 

ʂʘʣʴʮʠʡ (2,0ï2,6), ʤʤʦʣʴ/ʣ 2,2 [2,2; 2,3] 2,3 [2,2; 2,4] 0,095 

 

ʄʝʜʠʘʥʳ ʧʝʯʸʥʦʯʥʳʭ ʪʨʘʥʩʘʤʠʥʘʟ, ʉʈɹ, ʢʘʣʴʮʠʷ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʊʊɻ 

ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʦʚʳʰʝʥʠʝ ʆʍʉ ʚʳʷʚʣʝʥʦ ʫ 21 (36,8 %) 

ʧʘʮʠʝʥʪʘ ʩʪʘʨʰʝ 18 ʣʝʪ ʩ MODY ʠ ʫ 25 (38,5 %) ʩ ʉɼ2 (ʨ = 0,408); ʫʚʝʣʠʯʝʥʠʝ  

ʍʉ-ʃʇʅʇ ï ʫ 12 ʧʘʮʠʝʥʪʦʚ (21,1 %) ʩ MODY ʠ ʫ 20 (30,8 %) ʩ ʉɼ2 (ʨ = 0,134); 

ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ ï ʫ 3 (5,3 %) ʩ MODY ʠ ʫ 8 (12,3 %) ʩ ʉɼ2 (ʨ = 0,113); 

ʩʥʠʞʝʥʠʝ ʍʉ-ʃʇɺʇ ʫ 6 (10,5 %) ʩ MODY ʠ ʫ 15 (23,1 %) ʩ ʉɼ2 (ʨ = 0,059). 

 

ʊʘʙʣʠʮʘ 3.21 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠ 

MODY ʠ ʩ ʉɼ2 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

(ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ) 

ʇʘʮʠʝʥʪʳ ʩ 

MODY, (M Ñ ů) 

(n = 57) 

 

ʇʘʮʠʝʥʪʳ ʩ ʉɼ2, 

(M Ñ ů) 

(n = 65) 

 

p 

ʊʊɻ (0,4ï4,0), ʤʢʄɽ/ʤʣ 1,7 Ñ 0,6 1,8 Ñ 0,9 0,514 

ʂʨʝʘʪʠʥʠʥ (ʜʣʷ ʤʫʞʯʠʥ ï 62,0ï115,0; ʜʣʷ 

ʞʝʥʱʠʥ ï 53,0ï97,0), ʤʢʤʦʣʴ/ʣ 
80,2 Ñ 10,5 81,2 Ñ 11,1 0,594 

ʉʂʌ (ʜʣʷ ʤʫʞʯʠʥ ï 90,0ï150,0; ʜʣʷ ʞʝʥʱʠʥ 

ï 80,0ï130,0) ʤʣ/ʤʠʥ/1,73ʤ2
 

89,6 Ñ 11,6 93,1 Ñ 21,1 0,275 

ʍʉ-ʃʇʅʇ (< 2,6), ʤʤʦʣʴ/ʣ 2,6 Ñ 0,9 2,9 Ñ 1,0 0,058 
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ MODY. ʆʧʨʝʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʢʘʣʴʮʠʷ ʠ ʣʠʧʠʜʘʤʠ: ʩ ʆʍʉ (r = 0,257), (p = 0,045), ʩ ʍʉ-ʃʇʅʇ 

(r = 0,324), (p = 0,011); ɸʃʊ ʠ ʣʠʧʠʜʘʤʠ: ʩ ʍʉ-ʃʇʅʇ (r = 0,380), (p = 0,003), ʩ 

ʆʍʉ (r = 0,278), (p = 0,030), ʣʠʧʠʜʘʤʠ ʩ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ ʠ ʩ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ, ʣʠʧʠʜʘʤʠ ʠ ɸɻ (ʪʘʙʣʠʮʘ 3.22).  

ʇʨʠ ʉɼ2 ʟʥʘʯʠʤʳʝ ʘʩʩʦʮʠʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʢʘʣʴʮʠʷ ʩ ɸʉʊ 

(r = 0,347), (p = 0,007) ʠ ɸʃʊ (r = 0,299), (p = 0,020); ɸʃʊ ʠ ʊɻ (r = 0,274), 

(p = 0,034); ʆʍʉ ʠ ʊɻ (r = 0,454), (p < 0,001); ʆʍʉ ʠ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ 

(r = 0,263), (p = 0,039); ʆʍʉ ʠ ʍʉ-ʃʇʅʇ (r = 0,730), (p < 0,001); ʊɻ ʠ ʍʉ-ʃʇʅʇ 

(r = 0,263), (p = 0,039). 

 

ʊʘʙʣʠʮʘ 3.22 ï ɸʥʘʣʠʟ ʩʚʷʟʝʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ MODY (n = 57) 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʧʘʨʳ r p 

ʂʘʣʴʮʠʡ ï ʆʍʉ 0,257 0,045 

ʂʘʣʴʮʠʡ ï ʍʉ-ʃʇʅʇ 0,324 0,011 

ɸʃʊ ï ʆʍʉ 0,278 0,030 

ɸʃʊ ï ʍʉ - ʃʇʅʇ 0,380 0,003 

ɸʃʊ ï ʉʂʌ ï 0,275 0,032 

ʆʍʉ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʉɼ 0,458 < 0,001 

ʆʍʉ ï ʊɻ 0,512 < 0,001 

ʆʍʉ ï ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ 0,330 0,009 

ʆʍʉ ï ʍʉ-ʃʇʅʇ 0,738 < 0,001 

ʆʍʉ ï ɻʇʅ 0,315 0,014 

ʊɻ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʉɼ 0,290 0,024 

ʊɻ ï ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ 0,313 0,014 

ʊɻ ï ʍʉ-ʃʇʅʇ 0,367 0,004 

ʊɻ ï ɻʇʅ 0,276 0,031 

ʍʉ-ʃʇʅʇ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʉɼ 0,483 < 0,001 

ʍʉ-ʃʇʅʇ ï ɸɻ 0,303 0,018 
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ɼʘʣʝʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 18 ʣʝʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ MODY. ʊʘʢ ʢʘʢ ʦʜʥʘ ʠʟ ʛʨʫʧʧ 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 16 ʯʝʣʦʚʝʢ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. 

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʆʍʉ, ʊɻ ʠ ʍʉ-ʃʇʅʇ ʦʧʨʝʜʝʣʝʥʳ ʚ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ HNF1A-MODY (ʪʘʙʣʠʮʘ 3.23), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʚʷʟʴ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʉɼ ʩ ʜʠʩʣʠʧʠʜʝʤʠʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʩ ʤʘʢʨʦʩʦʩʫʜʠʩʪʳʤʠ 

ʦʩʣʦʞʥʝʥʠʷʤʠ. ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʍʉ-ʃʇʅʇ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʩ HNF1A-MODY ʠ ʩ ʉɼ2.  

ʇʦʚʳʰʝʥʠʝ ʆʍʉ ʚʳʷʚʣʝʥʦ ʫ 9 (25,0 %) ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 18 ʣʝʪ ʩ GCK-

MODY; ʫ 9 (56,3 %) ï ʩ HNF1A-MODY; ʫ 25 (38,5 %) ï ʩ ʉɼ2 (ʨ1ï2 = 0,032), (p1ï

3 = 0,228), (p2ï3 = 0,056). ʇʦʚʳʰʝʥʠʝ ʍʉ-ʃʇʅʇ ʦʪʤʝʯʘʣʦʩʴ ʫ 7 ʧʘʮʠʝʥʪʦʚ (19,4 %) ʩ 

GCK-MODY ʜʠʘʙʝʪʦʤ; ʫ 3 (18,8 %) ï ʩ HNF1A-MODY; ʫ 20 (30,8 %) ï ʩ ʉɼ2 (ʨ1ï

2 = 0,886), (p1ï3 = 0,300), (p2ï3 = 0,560). ɻʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ ʦʧʨʝʜʝʣʝʥʘ ʫ 2 (5,6 %) 

ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY; ʫ 1 (6,3 %) ï ʩ HNF1A-MODY ʠ ʫ 8 (12,3 %) ï ʩ ʉɼ2 

(ʨ1ï2 = 0,855), (p1ï3 = 0,322), (p2ï3 = 0,612). ʉʥʠʞʝʥʠʝ ʍʉ-ʃʇɺʇ ʥʝ ʚʳʷʚʣʝʥʦ ʫ ʣʠʮ ʩ 

GCK-MODY, ʚʝʨʠʬʠʮʠʨʦʚʘʥʦ ʫ 5 (31,3 %) ï ʩ HNF1A-MODY; ʫ 15 (23,1 %) ï ʩ 

ʉɼ2 (p1ï2 = 0,005), (p1ï3 = 0,003), (p2ï3 = 0,224). ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʣʫʯʝʥʳ 

ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʆʍʉ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʠ HNF1A-

MODY ʠ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʍʉ-ʃʇɺʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ GCK-MODY ʩ HNF1A-

MODY ʠ ʩ ʉɼ2. 6 (10,5 %) ʧʘʮʠʝʥʪʦʚ ʩ MODY (4 ʩ HNF1A-MODY ʠ 2 ʩ ʨʝʜʢʠʤʠ 

ʪʠʧʘʤʠ) ʠ 3 ʩ ʉɼ2 (4,6 %) ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʣʝʯʝʥʠʠ ʜʠʩʣʠʧʠʜʝʤʠʠ ʩʪʘʪʠʥʳ. 

ʀʟʫʯʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ MODY, ʧʨʠ GCK-MODY 

ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʢʘʣʴʮʠʷ ʩ ɸʉʊ (r = 0,544), (p = 0,001) ʠ 

ɸʃʊ (r = 0,343), (p = 0,040); ʩ ʆʍʉ (r = 0,504), (p = 0,002); ʩ ʍʉ-ʃʇʅʇ (r = 0,571), 

(p < 0,001); ɸʉʊ ʩ ʆʍʉ (r = 0,412), (p = 0,012) ʠ ʩ ʍʉ-ʃʇʅʇ (r = 0,558), 

(p < 0,001); ɸʃʊ ʠ ʍʉ-ʃʇʅʇ (r = 0,381), (p = 0,022); ʆʍʉ ʩ ʊɻ (r = 0,455), 

(p = 0,005); ʆʍʉ ʠ ʍʉ-ʃʇʅʇ (r = 0,659), (p < 0,001). ʇʨʠ HNF1A-MODY 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʆʍʉ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʉɼ (r = 0,565), (p = 0,035); ʆʍʉ ʠ ʍʉ-ʃʇʅʇ (r = 0,703), 

(p = 0,005).  




