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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʣʠʤʘʢʪʝʨʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (ʂʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʝʛʝʪʘʪʠʚʥʦ-ʩʦʩʫʜʠʩʪʳʭ, ʧʩʠʭʠʯʝʩʢʠʭ ʠ ʦʙʤʝʥʥʦ-ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʱʠʤ ʩʪʘʨʝʥʠʝʤ ʦʨʛʘʥʠʟʤʘ, ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʘʤʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʥʘʨʫʰʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʦʙʤʝʥʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ [1, 8]. ɼʘʥʥʳʡ ʩʠʥʜʨʦʤ ʷʚʣʷʝʪʩʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ 

ʧʝʨʝʭʦʜʘ ʦʪ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʘʟʳ ʢ ʧʦʞʠʣʦʤʫ ʚʦʟʨʘʩʪʫ. 

ʈʘʥʥʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʂʉ ʷʚʣʷʶʪʩʷ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʧʩʠʭʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. ɺʝʛʝʪʦʩʦʩʫʜʠʩʪʳʝ ʩʠʤʧʪʦʤʳ (ʚʘʟʦʤʦʪʦʨʥʳʝ 

ʤʝʥʦʧʘʫʟʘʣʴʥʳʝ ʩʠʤʧʪʦʤʳ ï ɺʄʉ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʨʘʥʥʠʝ 

ʧʨʠʟʥʘʢʠ ʂʉ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚʦ ʚʨʝʤʷ ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʫ 67% 

ʞʝʥʱʠʥ ɽʚʨʦʧʳ, 68% ʞʝʥʱʠʥ ʉʐɸ ʠ 62% ʞʝʥʱʠʥ ʗʧʦʥʠʠ [130]. ɺʄʉ 

ʚʢʣʶʯʘʶʪ ʧʨʠʣʠʚʳ ʞʘʨʘ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʦʟʥʦʙ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʪʘʭʠʢʘʨʜʠʶ, 

ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʳʝ ʠ ʚʘʛʦʠʥʩʫʣʷʨʥʳʝ ʢʨʠʟʳ. 

ʅʘʨʷʜʫ ʩ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʂʉ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ 

ʜʝʧʨʝʩʩʠʶ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʩʦʥʣʠʚʦʩʪʴ, ʪʨʝʚʦʞʥʦʩʪʴ, 

ʩʥʠʞʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ ʠ ʚʥʠʤʘʥʠʷ, ʫʭʫʜʰʝʥʠʝ ʧʘʤʷʪʠ [141]. 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʷ ʧʨʠʣʠʚʦʚ ʞʘʨʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ ʥʝ 

ʨʘʩʢʨʳʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ 

ʧʨʠʣʠʚʦʚ ʠʛʨʘʝʪ ʜʝʬʠʮʠʪ ʵʩʪʨʦʛʝʥʦʚ [46]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʫʯʘʩʪʠʝ ʪʘʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʢʘʢ ʥʦʨʘʜʨʝʥʘʣʠʥ-ʩʝʨʦʪʦʥʠʥʦʚʘʷ ʩʠʩʪʝʤʘ [284], ʩʠʛʥʘʣʴʥʘ ̫ʩʠʩʪʝʤʘ 

ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʦʛʦ ʢʠʩʩʧʝʧʪʠʥʘ, ʥʝʡʨʦʢʠʥʠʥʘ B ʠ ʜʠʥʦʨʬʠʥʘ [198].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʣʷʶʪʩʷ 

ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʚ ʧʘʪʦʛʝʥʝʟʝ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʪʘʢʞʝ ʠ ʠʤʤʫʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ɺ ʨʷʜʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʞʝʥʱʠʥʳ, ʠʤʝʶʱʠʝ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʝʥʦʧʘʫʟʫ ʠʣʠ ʤʝʥʦʧʘʫʟʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʭʠʨʫʨʛʠʯʝʩʢʠʤ 
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ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʨʷʜʘ ʮʠʪʦʢʠʥʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʨʣʝʡʢʠʥʘ (ʀʃ) -1ɓ, ʀʃ-6, ʀʃ-8, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ Ŭ 

(ʌʅʆŬ) ʠ ʜʨ. ʇʨʠʯʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʂʉ ʫʨʦʚʝʥʴ 

ʦʪʜʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʀʃ-8, ʌʅʆŬ ʠ ʜʨ.) ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ, ʯʝʤ 

ʫ ʞʝʥʱʠʥ ʙʝʟ ʧʨʠʣʠʚʦʚ [65, 154]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʨʳ 

ʜʝʣʘʶʪ ʚʳʚʦʜʳ, ʯʪʦ ʧʨʠʣʠʚʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ 

ʩʣʘʙʦʡ ʩʪʝʧʝʥʠ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʧʨʠʣʠʚʘʤʠ ʜʦʩʪʦʚʝʨʥʦ 

ʧʦʚʳʰʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʠʤʝʶʱʠʭ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ï ʢʦʥʮʝʥʪʨʘʮʠʠ 

25(OH)D ʥʠʞʝ 20 ʥʛ/ʤʣ [289]. ɺʳʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 25(OH)D ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢ ʧʨʠʣʠʚʦʚ ʥʘ 5,9%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʥʱʠʥʳ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʂʉ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʩʥʠʞʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʠʪʘʤʠʥʦʤ D. ʋʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʘ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ 

ʚʠʪʘʤʠʥʘ ʦʢʘʟʳʚʘʪʴ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ [12] ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥʘ D ʥʘ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʦʯʝʚʠʜʥʘ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ 

ʇʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ D ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʏʘʱʝ 

ʧʨʠʚʦʜʷʪʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʪʜʝʣʴʥʳʭ 

ʨʘʥʥʠʭ ʝʛʦ ʧʨʦʷʚʣʝʥʠʡ ï ʧʨʠʣʠʚʦʚ, ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʙʝʟ 

ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʠʷ ʚʠʪʘʤʠʥʦʤ D. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʢʦʧʣʝʥʥʳʝ ʥʘ 

ʩʝʛʦʜʥʷ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʰʠʨʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʂʉ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʘʥʘʣʠʟ ʚʳʚʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦ ʯʘʩʪʦʪʝ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʫʯʘʝʤʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ 
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ʧʨʦʞʠʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʂʉ ʩʨʝʜʠ 

ʞʝʥʱʠʥ ɼʦʥʝʮʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʯʘʩʪʦʪʝ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʫʢʘʟʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʘʪʦʛʝʥʝʟʘ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

cʠʥʜʨʦʤʘ, ʜʘʥʥʳʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʫ ʞʝʥʱʠʥ ʩ ʂʉ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʝʜʠʥʠʯʥʳʤʠ ʨʘʙʦʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʫʯʝʥʠʷ ʫʨʦʚʥʝʡ ʪʘʢʠʭ ʢʣʶʯʝʚʳʭ ʠʤʤʫʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʌʅʆŬ, ʀʃ-6, ʀʃ-8. 

ʀʤʝʶʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʧʨʦʜʫʢʮʠʝʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʩʠʣʘ ʠ ʭʘʨʘʢʪʝʨ 

ʠʤʤʫʥʥʦʛʦ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʠ ʪʷʞʝʩʪʴʶ ʂʉ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʩʠʤʧʪʦʤʦʚ, 

ʵʥʜʦʢʨʠʥʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʪʘʢʞʝ ʥʦʩʷʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. 

ʆʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ ʘʩʩʦʮʠʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʩ 

ʫʨʦʚʥʝʤ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ. 

ʀʤʝʶʪʩʷ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪʩʷ ʚʣʠʷʥʠʝ 

ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠʣʠ ʬʠʪʦʵʩʪʨʦʛʝʥʦʪʝʨʘʧʠʠ ʂʉ ʢʘʢ ʥʘ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʅʦ ʧʨʠ 

ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ ʞʝʥʱʠʥ ʩ ʂʉ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʚʝʱʝʥʘ ʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʝʯʝʥʠʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʦʚ ʚʠʪʘʤʠʥʘ D. ɺ ʝʜʠʥʠʯʥʳʭ ʨʘʙʦʪʘʭ, ʠʩʩʣʝʜʦʚʘʚʰʠʭ 

ʯʘʩʪʠʯʥʦ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʠʤʝʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ 

ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʥʘ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʠ ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʧʘʮʠʝʥʪʦʚ. ʅʝ 

ʠʟʫʯʝʥʳ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʵʬʬʝʢʪʘ ʧʨʠʝʤʘ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʥʘ ʬʦʥʝ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠʣʠ ʧʨʠʝʤʘ ʬʠʪʦʵʩʪʨʦʛʝʥʦʚ.  

ʇʦʥʠʤʘʥʠʝ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʡ ʧʨʠʨʦʜʳ ʂʉ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʦʮʝʥʢʠ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʀʤʝʥʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʣʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʚʣʠʷʶʱʠʭ 

ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʵʥʜʦʢʨʠʥʥʳʭ, ʠʤʤʫʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʝʥʱʠʥ 
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ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʨʠʯʠʥʳ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ 

ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʠ, ʜʦʧʦʣʥʷʶʱʠʝ ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ 

ʛʦʨʤʦʥʦʪʝʨʘʧʠʶ ʠʣʠ ʷʚʣʷʶʱʠʭʩʷ ʝʝ ʘʣʴʪʝʨʥʘʪʠʚʦʡ. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʵʥʜʦʢʨʠʥʥʳʭ 

ʠ ʠʤʤʫʥʥʳʭ) ʧʨʠ ʂʉ ʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ʚʠʪʘʤʠʥʘ D ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʞʝʥʱʠʥ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʧʫʪʝʤ ʥʘʟʥʘʯʝʥʠʷ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥʘ D ʥʘ 

ʧʘʪʦʛʝʥʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʞʝʥʱʠʥ ʠ ʦʙʦʩʥʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʝʛʦ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʢʣʠʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ɼʦʥʝʮʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʝʡ ʚʠʪʘʤʠʥʘ D. 

2. ʆʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʂʉ. 

3. ʀʟʫʯʠʪʴ ʠʤʤʫʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʠ ʢʦʨʨʝʣʷʮʠʠ ʠʭ ʫʨʦʚʥʝʡ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʂʉ. 

4. ʆʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʫ ʞʝʥʱʠʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʪʝʨʘʧʠʠ ʠʣʠ ʬʠʪʦʵʩʪʨʦʛʝʥʦʪʝʨʘʧʠʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ ʚʠʪʘʤʠʥʘ D. 

5. ʆʧʨʝʜʝʣʠʪʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʝʧʘʨʘʪʘ ʚʠʪʘʤʠʥʘ D ʧʨʠ 



8  

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚ ʢʦʤʧʣʝʢʩʝ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʪʝʨʘʧʠʝʡ ʠʣʠ ʬʠʪʦʵʩʪʨʦʛʝʥʦʪʝʨʘʧʠʝʡ ʫ ʞʝʥʱʠʥ ʨʘʥʥʝʛʦ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʣʠʷʥʠʝ ʚʠʪʘʤʠʥʘ D ʥʘ ʧʘʪʦʛʝʥʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʫ ʞʝʥʱʠʥ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʵʥʜʦʢʨʠʥʥʳʝ, ʠʤʤʫʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʩʠʤʧʪʦʤʦʚ ʩʨʝʜʠ ʞʝʥʱʠʥ 

ɼʦʥʝʮʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ. ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʳ ʯʘʩʪʦʪʘ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D, 

ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʩʳʚʦʨʦʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʩʠʤʧʪʦʤʦʚ ʂʉ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʞʝʥʱʠʥ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʵʥʜʦʢʨʠʥʥʳʭ ʠ ʠʤʤʫʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥ ʢʦʤʧʣʝʢʩ ʥʘʨʫʰʝʥʠʡ ʚ ʠʤʤʫʥʥʦʤ ʩʪʘʪʫʩʝ ʫ 

ʞʝʥʱʠʥ ʂʉ (ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʀʃ-6, ʀʃ-8, RANKL). ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʳ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʳʨʘʞʝʥʥʦʩʪʴ  ʁʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʦʨʤʦʥʦʚ ʠ ʮʠʪʦʢʠʥʦʚ. 

ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʠʤʤʫʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʧʨʦʮʝʩʩʝ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ 

ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʠʣʠ ʬʠʪʦʵʩʪʨʦʛʝʥʦʪʝʨʘʧʠʠ ʩ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʚʠʪʘʤʠʥʘ D ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʢ ʣʝʯʝʥʠʶ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ (ʠʟʤʝʥʝʥʠʝ ʠʤʤʫʥʥʳʭ ʬʘʢʪʦʨʦʚ) ʵʬʬʝʢʪʘ ʚʠʪʘʤʠʥʘ 

D ʧʨʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʙʱʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ ï ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚʠʪʘʤʠʥʘ D ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʞʝʥʱʠʥ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. 
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ʉʜʝʣʘʥʥʳʝ ʚ ʨʘʙʦʪʝ ʚʳʚʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʰʠʨʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʂʉ ʩʨʝʜʠ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ɼʦʥʝʮʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʧʝʨʠʦʜ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʥʘʰʠ ʟʥʘʥʠʷ ʦ ʧʘʪʦʛʝʥʝʟʝ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʦʙ ʵʬʬʝʢʪʘʭ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʠ ʬʠʪʦʵʩʪʨʦʛʝʥʦʪʝʨʘʧʠʠ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʪʘʢ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʨʠʝʤʦʤ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ, ʥʘ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʂʉ. ʂʨʦʤʝ ʪʦʛʦ, ʩʜʝʣʘʥʥʳʝ ʚʳʚʦʜʳ ʦʙʦʩʥʦʚʳʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʧʘʨʘʪʘ ʚʠʪʘʤʠʥʘ D ʧʨʠ ʣʝʯʝʥʠʠ ʞʝʥʱʠʥ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. ʇʨʠʝʤ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʧʦʟʚʦʣʷʝʪ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʜʦʙʠʚʘʪʴʩʷ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʠ 

ʪʷʞʝʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʂʉ, ʫʤʝʥʴʰʝʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʵʬʬʝʢʪʳ ʚʠʪʘʤʠʥʘ D ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʝʛʦ ʚ ʢʦʤʧʣʝʢʩʥʦʤ 

ʣʝʯʝʥʠʠ ʨʘʥʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ 

ʧʨʠʤʝʥʝʥʠʷ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʂʉ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, ʠʩʧʳʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ ʠ ʪ.ʜ.).  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ï 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫ ʞʝʥʱʠʥ ʨʘʥʥʠʭ ʩʠʤʧʪʦʤʦʚ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʠ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ; ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ï ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʵʥʜʦʢʨʠʥʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ï ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʘ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʂʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʚʠʪʘʤʠʥʘ D, ʘ ʪʘʢʞʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʠʤʤʫʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʩʝʛʦ ʙʳʣʦ 

ʢʦʤʧʣʝʢʩʥʦ ʦʙʩʣʝʜʦʚʘʥʦ 328 ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 48 ʜʦ 57 ʣʝʪ ʩ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʤʝʥʦʧʘʫʟʳ ʜʦ 5 ʣʝʪ, ʦʪʦʙʨʘʥʥʳʤ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ.  
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʢʣʠʥʠʯʝʩʢʦʡ ʠ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʪʘʤʠʥʘ D ʚ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʨʘʧʠʠ ʞʝʥʱʠʥ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 

229 ʞʝʥʱʠʥ ʩ ʂʉ ʢʘʢ ʜʦ ʠʥʠʮʠʘʮʠʠ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʩʧʫʩʪʷ 6 ʤʝʩʷʮʝʚ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠʣʠ ʬʠʪʦʵʩʪʨʦʛʝʥʦʪʝʨʘʧʠʠ ʩ ʠʣʠ ʙʝʟ 

ʧʨʠʝʤʘ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʪʝʯʝʥʠʷ, ʵʥʜʦʢʨʠʥʥʦʛʦ ʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʞʝʥʱʠʥ ʩ ʂʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ. 

ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʞʝʥʱʠʥʳ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʙʳʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ 4 ʨʘʚʥʦʮʝʥʥʳʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʩʪʘʥʜʘʨʪʥʫʶ 

ʛʦʨʤʦʥʘʣʴʥʫʶ ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ ʪʝʨʘʧʠʶ ʧʨʝʧʘʨʘʪʦʤ ʌʝʤʦʩʪʦʥÈ 1/10. ɺʦ ʚʪʦʨʫʶ 

ʛʨʫʧʧʫ ʚʦʰʣʠ ʞʝʥʱʠʥ,r ʢʦʪʦʨʳʤ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ 6 ʤʝʩʷʯʥʦʤʫ 

ʢʫʨʩʫ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ ʌʝʤʦʩʪʦʥÈ 1/10 ʙʳʣ ʥʘʟʥʘʯʝʥ ʧʨʠʝʤ 

ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʚ ʬʦʨʤʝ ʧʨʝʧʘʨʘʪʘ ɸʢʚʘʜʝʪʨʠʤÈ, ʚ ʥʘʩʳʱʘʶʱʝʡ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʘ ʟʘʪʝʤ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʜʦʟʝ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʞʝʥʱʠʥ ʩ ʂʉ 

ʧʦʣʫʯʘʣʘ ʪʝʨʘʧʠʶ ʢʦʤʧʣʝʢʩʦʤ ʠʟʦʬʣʘʚʦʥʦʚ ʩʦʠ, ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʪʘ-ʘʣʘʥʠʥʘ ʠ 5-

ʛʠʜʨʦʢʩʠʪʨʠʧʪʦʬʘʥʘ ʠ ʚʠʪʘʤʠʥʦʚ çʄʝʥʩʝè ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ. ɺ ʯʝʪʚʝʨʪʫʶ 

ʛʨʫʧʧʫ ʚʦʰʣʠ ʞʝʥʱʠʥ,r ʢʦʪʦʨʳʤ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ 6 ʤʝʩʷʯʥʦʤʫ 

ʢʫʨʩʫ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ çʄʝʥʩʝè ʙʳʣ ʥʘʟʥʘʯʝʥ ʧʨʠʝʤ ɸʢʚʘʜʝʪʨʠʤÈ ʚ 

ʥʘʩʳʱʘʶʱʝʡ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʘ ʟʘʪʝʤ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʜʦʟʝ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʞʝʥʱʠʥ ʦʮʝʥʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʢʘʣʳ ɻʨʠʥʘ. ʃʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ 

ʦʧʨʝʜʝʣʝʥʠʝ 25(OH)D, ʛʦʨʤʦʥʦʚ ʠ ʮʠʪʦʢʠʥʦʚ. ʂʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʩʣʫʞʠʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 73 ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1.   ɺ ɼʦʥʝʮʢʦʤ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʠ ʪʷʞʝʣʦ ʧʨʦʪʝʢʘʶʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʧʨʠʣʠʚʳ. 
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ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʫ ʞʝʥʱʠʥ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʪʷʞʝʩʪʠ ʂʉ. 

2.   ɾʝʥʱʠʥʳ ʩ ʂʉ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʵʥʜʦʢʨʠʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʘʩʩʦʮʠʘʮʠʷʤʠ ʫʨʦʚʥʷ ʨʷʜʘ ʛʦʨʤʦʥʦʚ ʩ ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʂʉ ʠ 

ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʩʠʤʧʪʦʤʦʚ. 

3.   ɼʣʷ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ 

ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʨʷʜʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ, ʫʨʦʚʥʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʧʨʷʤʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. 

4.   ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ, ʪʘʢ ʠ 

ʬʠʪʦʵʩʪʨʦʛʝʥʦʪʝʨʘʧʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʯʘʩʪʦʪʳ ʠ ʪʷʞʝʩʪʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʂʉ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʦʡ ʩʝʢʨʝʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ. ʇʨʠ ʵʪʦʤ ʦʧʠʩʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ɿɻʊ. 

5.   ʅʘʟʥʘʯʝʥʠʝ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ ʚʠʪʘʤʠʥʘ D ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ 

ʞʝʥʱʠʥ ʩ ʂʉ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʵʬʬʝʢʪʘ ʦʩʥʦʚʥʦʡ ʪʝʨʘʧʠʠ, 

ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʯʘʩʪʦʪʳ ʠ ʪʷʞʝʩʪʠ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʩʠʤʧʪʦʤʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ 

ʦʙʲʝʤʦʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʨʨʝʢʪʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʟʫʯʘʝʤʳʭ ʚʳʙʦʨʦʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʧʨʠʥʮʠʧʦʚ, ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʙʦʨʦʤ ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʦʣʦʞʝʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʘʪʝʨʠʘʣʫ ʚ ʧʫʙʣʠʢʘʮʠʷʭ. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 84-ʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʤʝʜʠʮʠʥʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳè (ʛ. ɼʦʥʝʮʢ, 2022);  VII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʦʨʜʠʥʘʪʦʨʦʚ çʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʝʜʠʮʠʥʝ: ʚʟʛʣʷʜ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘè (ʛ. ʈʷʟʘʥʴ, 2022); I 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ 
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ʧʨʦʙʣʝʤʳ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳè (ʛ. ʂʫʨʩʢ, 2022); VI ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʤʝʜʠʮʠʥʩʢʦʤ ʬʦʨʫʤʝ ɼʦʥʙʘʩʩʘ çʅʘʫʢʘ ʧʦʙʝʞʜʘʪʴéʙʦʣʝʟʥʴè (ʛ. ɼʦʥʝʮʢ, 2022) 

ɼʠʩʩʝʨʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʥʘʫʯʥʳʤ ʪʨʫʜʦʤ ʩʦʠʩʢʘʪʝʣʷ. ɸʚʪʦʨ 

ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʫʯʥʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʠʜʝʶ ʨʘʙʦʪʳ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʝʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ ʠ, ʠʩʭʦʜʷ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦ ʜʘʥʥʳʤ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʦʙʦʩʥʦʚʘʣ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʝʛʦ ʮʝʣʴ ʠ ʟʘʜʘʯʠ, ʦʧʨʝʜʝʣʠʣ ʜʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɼʠʩʩʝʨʪʘʥʪʦʤ ʣʠʯʥʦ ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʞʝʥʱʠʥ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ 

ʢʨʠʪʝʨʠʝʚ ʚʢʣʶʯʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ, ʩʜʝʣʘʥʳ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʣʝʯʝʥʠʝ, ʚʳʧʦʣʥʝʥʦ ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʚ ʭʦʜʝ ʣʝʯʝʥʠʷ.  

ʉʦʠʩʢʘʪʝʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʠʩʘʥʳ ʚʩʝ ʨʘʟʜʝʣʳ ʜʠʩʩʝʨʪʘʮʠʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʝʝ ʦʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ, ʚʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʦʬʦʨʤʣʝʥ ʘʚʪʦʨʝʬʝʨʘʪ. 

ɸʚʪʦʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʦʪʦʚʠʣ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʫʙʣʠʢʘʮʠʡ ʠ ʜʦʢʣʘʜʦʚ, ʚ 

ʧʨʦʮʝʩʩʝ ʥʘʧʠʩʘʥʠʷ ʨʘʙʦʪʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʠʜʝʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʘʚʪʦʨʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʘʷ ʨʦʣʴ ʜʠʩʩʝʨʪʘʥʪʘ ʚ ʩʦʚʤʝʩʪʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʩʦʘʚʪʦʨʘʤʠ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ɼʅʈ: ɼʦʥʝʮʢʦʝ 

ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ (ɼʆʂʊʄʆ), 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʋʏʈɽɾɼɽʅʀɽ çʎɽʅʊʈɸʃʔʅɸʗ 

ɻʆʈʆɼʉʂɸʗ ʂʃʀʅʀʏɽʉʂɸʗ ɹʆʃʔʅʀʎɸ ˉ3 ɻ. ɼʆʅɽʎʂɸè, 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʋʏʈɽɾɼɽʅʀɽ çʎɽʅʊʈɸʃʔʅɸʗ 

ɻʆʈʆɼʉʂɸʗ ʂʃʀʅʀʏɽʉʂɸʗ ɹʆʃʔʅʀʎɸ ˉ9 ɻ. ɼʆʅɽʎʂɸè, ʀʥʩʪʠʪʫʪ 

ʥʝʦʪʣʦʞʥʦʡ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʭʠʨʫʨʛʠʠ ʠʤ. ɺ.ʂ. ɻʫʩʘʢʘ, ʗʉʀʅʆɺɸʊʉʂɸʗ 

ʎɽʅʊʈɸʃʔʅɸʗ ʈɸʁʆʅʅɸʗ ɹʆʃʔʅʀʎɸ. 
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ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 7 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ: 5 

ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʳʩʰʝʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ ʢʘʥʜʠʜʘʪʘ ʠ ʜʦʢʪʦʨʘ ʥʘʫʢ, 2 ʪʝʟʠʩʘ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʛʨʝʩʩʦʚ ʠ 

ʢʦʥʬʝʨʝʥʮʠʡ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ ʥʘ 198 ʩʪʨʘʥʠʮʘʭ ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ, 

ʩʦʩʪʦʠʪ ʠʟ çɺʚʝʜʝʥʠʷè, çʆʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳè, çʄʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷè, ʧʷʪʠ ʛʣʘʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʜʝʣʘ çɸʥʘʣʠʟ ʠ 

ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷè, çɺʳʚʦʜʦʚè, çʇʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡè, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʥʘʩʯʠʪʳʚʘʶʱʝʡ 319 

ʥʘʠʤʝʥʦʚʘʥʠʡ (ʠʟ ʥʠʭ 17 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 302 ï ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ). 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʜʝʨʞʠʪ 17 ʪʘʙʣʠʮ ʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 58 ʨʠʩʫʥʢʘʤʠ. 
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ʈɸɿɼɽʃ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʧʨʦʷʚʣʝʥʠʷ ʨʘʥʥʠʭ ʩʠʤʧʪʦʤʦʚ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

 

ʂʣʠʤʘʢʪʝʨʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦ-

ʩʦʩʫʜʠʩʪʳʭ, ʧʩʠʭʠʯʝʩʢʠʭ ʠ ʦʙʤʝʥʥʦ-ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʦʙʱʠʤ ʩʪʘʨʝʥʠʝʤ ʦʨʛʘʥʠʟʤʘ, ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʠʢʪʦʨʘʤʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʥʘʨʫʰʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʝ ʠ ʦʙʤʝʥʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ [1, 8]. 

ʊʠʧʳ ʥʘʨʫʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʂʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.1. 

ɺʝʛʝʪʦʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ (ʚʘʟʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ ï ɺʄʉ) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʨʘʥʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʂʉ. ɺʄʉ ʚʦʟʥʠʢʘʶʪ ʚʦ ʚʨʝʤʷ 

ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʫ 67% ʞʝʥʱʠʥ ɽʚʨʦʧʳ, 68% ʞʝʥʱʠʥ ʉʐɸ ʠ 62% 

ʞʝʥʱʠʥ ʗʧʦʥʠʠ [130]. ʀʩʩʣʝʜʦʚʘʥʠʝ 627 ʣʠʚʘʥʩʢʠʭ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 45-67 ʣʝʪ 

ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʧʨʠʣʠʚʳ ʞʘʨʘ ʠʩʧʳʪʳʚʘʣʠ 62,5% ʫʯʘʩʪʥʠʢʦʚ [31]. ɺ ʩʨʝʜʥʝʤ 

ʞʝʥʱʠʥʳ ʩʦʦʙʱʘʶʪ ʦ 4ï5 ʧʨʠʣʠʚʘʭ ʚ ʜʝʥʴ [125, 232], ʭʦʪʷ ʫ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ 

ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʜʦ 20 ʧʨʠʣʠʚʦʚ ʚ ʜʝʥʴ [50]. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʘʷ 

ʞʝʥʱʠʥʘ ʩʦʦʙʱʘʝʪ ʦ ʝʞʝʜʥʝʚʥʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ɺʄʉ [125]. ʏʘʱʝ ʩʦʦʙʱʘʝʪʩʷ ʦ 

ʜʥʝʚʥʳʭ ʧʨʠʣʠʚʘʭ, ʭʦʪʷ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʨʫʜʥʦʩʪʴʶ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠʣʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʯʥʳʭ ʩʠʤʧʪʦʤʦʚ [255]. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʠʣʠʚʦʚ ʞʘʨʘ ʥʝʨʝʜʢʦ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʥʘʩʪʫʧʣʝʥʠʶ ʤʝʥʦʧʘʫʟʳ. ʊʘʢ, Harlow S.D. ʠ ʩʦʘʚʪ. (2020) 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʟʘ 5-10 ʣʝʪ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʤʝʥʦʧʘʫʟʳ ʦʢʦʣʦ 20% ʞʝʥʱʠʥ 

ʩʦʦʙʱʘʶʪ ʦ ʧʨʠʣʠʚʘʭ ʠ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ, ʘ ʢ ʤʦʤʝʥʪʫ ʥʘʩʪʫʧʣʝʥʠʷ ʤʝʥʦʧʘʫʟʳ 

ʯʘʩʪʦʪʘ ʫʢʘʟʘʥʥʳʭ ʩʠʤʧʪʦʤʦʚ ʚʦʟʨʘʩʪʘʝʪ ʜʦ ~60% ʠ ~40% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [202]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʳʭ ʧʨʦʷʚʣʝʥʠʡ ʂʉ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 7,4 

ʛʦʜʘ [13]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʝʟʫʣʴʪʘʪʳ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʥʝʨʝʜʢʦ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 10 ʣʝʪ ʠ ʙʦʣʝʝ [42, 287]. 
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ʈʠʩʫʥʦʢ 1.1. ʊʠʧʳ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ [13]. 

 

ʂ ʜʦʢʘʟʘʥʥʳʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʣʠʚʦʚ ʦʪʥʦʩʷʪ ʩʪʘʪʫʩ 

ʤʝʥʦʧʘʫʟʳ; ʪʨʝʚʦʞʥʳʝ ʠʣʠ ʜʝʧʨʝʩʩʠʚʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʜ ʤʝʥʦʧʘʫʟʦʡ; ʦʙʱʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʠʤʧʪʦʤʘʤ; ʥʝʛʨʦʠʜʥʘʷ ʨʘʩʘ; ʢʫʨʝʥʠʝ; ʧʨʠʝʤ 

ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʘʥʪʘʛʦʥʠʩʪʦʚ ʵʩʪʨʦʛʝʥʦʚ [42]. 

ɺʄʉ ʜʣʷʪʩʷ ʜʦʣʴʰʝ ʫ ʞʝʥʱʠʥ, ʫ ʢʦʪʦʨʳʭ ʩʠʤʧʪʦʤʳ ʥʘʯʠʥʘʶʪʩʷ ʚ ʙʦʣʝʝ 

ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʢʣʠʤʘʢʪʝʨʠʷ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʯʘʩʪʳʭ ʠʣʠ 

ʫʤʝʨʝʥʥʳʭ/ʪʷʞʝʣʳʭ ɺʄʉ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 3,5 ʛʦʜʘ ʫ ʞʝʥʱʠʥ, ʩʠʤʧʪʦʤʳ ʫ 
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ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʶʪʩʷ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʠ 11,5 ʫ ʞʝʥʱʠʥ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ɺʄʉ ʚ 

ʥʘʯʘʣʝ ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ [123, 268]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʚʠʜ 

ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʩʨʝʜʠ ʞʝʥʱʠʥ ʨʘʟʥʳʭ 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ [270]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ɺʄʉ ʠʩʧʳʪʳʚʘʶʪ ʪʝʤʥʦʢʦʞʠʝ ʞʝʥʱʠʥʳ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʤʝʨʠʢʘʥʢʠ ʢʠʪʘʡʩʢʦʛʦ ʠ ʷʧʦʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʦʙʱʘʣʠ ʦ 

ʩʠʤʧʪʦʤʘʭ ʨʝʞʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ 

ʩʨʝʜʠ 6364 ʢʠʪʘʡʩʢʠʭ ʞʝʥʱʠʥ 40ï55 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 15,7%, ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ (21,5%) [229]. ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʪʨʝʩʩʦʤ ʠ ʩʠʤʧʪʦʤʘʤʠ ʤʝʥʦʧʘʫʟʳ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʚʘʨʠʘʮʠʡ [36]. ɼʣʷ ʙʝʣʳʭ ʞʝʥʱʠʥ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʚʘʟʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ, 

ʪʘʢʠʝ ʢʘʢ ʧʨʠʣʠʚʳ ʠ ʥʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ, ʘʟʠʘʪʩʢʠʝ ʞʝ ʞʝʥʱʠʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʩʪʨʘʜʘʶʪ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, 

ʙʦʣʠ ʚ ʪʝʣʝ ʠʣʠ ʩʫʩʪʘʚʘʭ ʠ ʧʨʦʙʣʝʤʳ ʩʦ ʩʥʦʤ [44, 230].  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ ʘʢʪʠʚʥʦʝ, ʪʘʢ ʠ ʧʘʩʩʠʚʥʦʝ ʢʫʨʝʥʠʝ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʄʉ [31, 174, 212]. ɸʢʪʠʚʥʳʝ ʢʫʨʠʣʴʱʠʢʠ ʠʤʝʶʪ 

ʥʘ 60% ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʄʉ ʜʘʞʝ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ 

ʚʣʠʷʶʱʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʩʦʚʘʷ/ʵʪʥʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

[175]. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʘʥʪʠʵʩʪʨʦʛʝʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʢʫʨʝʥʠʷ ʪʘʙʘʢʘ. 

ʉʨʝʜʠ ʞʝʥʱʠʥ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ, ʧʦʣʫʯʘʶʱʠʭ ʢʘʢ ʭʠʤʠʦʪʝʨʘʧʠʶ, ʪʘʢ ʠ 

ʘʥʪʠʵʩʪʨʦʛʝʥʥʫʶ ʛʦʨʤʦʥʘʣʴʥʫʶ ʪʝʨʘʧʠʶ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʘʟʦʤʦʪʦʨʥʳʭ 

ʩʠʤʧʪʦʤʦʚ ʜʦʩʪʠʛʘʝʪ 90% [190] ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ ʦʪ ʧʨʠʝʤʘ ʜʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʥʝʩʦʙʣʶʜʝʥʠʝ ʘʥʪʠʵʩʪʨʦʛʝʥʥʦʡ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʞʝʥʱʠʥʘʤʠ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 25% ʜʦ 55%. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʝʢʨʘʱʝʥʠʷ ʣʝʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫ ʞʝʥʱʠʥ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʚʠʜʝ ʚʘʟʦʤʦʪʦʨʥʳʭ ʷʚʣʝʥʠʡ 

[57]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʨʦʩʪ ʯʘʩʪʦʪʳ ʠ ʪʷʞʝʩʪʠ 

ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦʚʳʝ ʧʝʨʝʞʠʚʘʥʠʷ [40, 

237]. Arnot M. et al. (2021) ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʜʠʩʢʦʤʬʦʨʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʩʪʨʝʩʩʦʤ, ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ɺʄʉ ʥʘ 21% [36]. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ, ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʪʷʞʝʩʪʠ ɺʄʉ ʩ ʦʙʱʝʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʚʥʠʤʘʥʠʝʤ ʢ ʩʦʙʩʪʚʝʥʥʳʤ ʦʱʫʱʝʥʠʷʤ [268]. 

ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ (ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʷ, ʜʠʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ) ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʪʦʯʥʝʥʠʷ [42]. 

ʉʠʤʧʪʦʤʳ ʧʨʠʣʠʚʦʚ ʦʧʠʩʳʚʘʶʪʩʷ ʧʘʮʠʝʥʪʘʤʠ ʢʘʢ ʚʥʝʟʘʧʥʦ ʧʨʝʭʦʜʷʱʝʝ 

ʦʱʫʱʝʥʠʝ ʩʠʣʴʥʦʛʦ ʞʘʨʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʣʠʮʝ ʠ ʰʝʝ, ʢʦʪʦʨʦʝ 

ʙʳʩʪʨʦ ʧʨʠʥʠʤʘʝʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ [31]. ʊʘʢʦʝ ʦʱʫʱʝʥʠʝ ʦʙʳʯʥʦ 

ʜʣʠʪʩʷ ʦʢʦʣʦ 3-10 ʤʠʥʫʪ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ 30 ʩʝʢʫʥʜ ʜʦ 60 ʤʠʥ [7, 31]. ɺʄʉ 

ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ ʪʷʞʝʩʪʠ: ʥʝʢʦʪʦʨʳʝ ʞʝʥʱʠʥʳ ʩʦʦʙʱʘʶʪ 

ʪʦʣʴʢʦ ʦ ʣʝʛʢʠʭ ʧʨʝʭʦʜʷʱʠʭ ʩʠʤʧʪʦʤʘʭ, ʘ ʜʨʫʛʠʝ ʞʘʣʫʶʪʩʷ ʥʘ ʦʙʠʣʴʥʦʝ 

ʧʦʪʦʦʪʜʝʣʝʥʠʝ, ʛʠʧʝʨʝʤʠʶ ʢʦʞʠ, ʫʯʘʱʝʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʟʥʦʙ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʯʫʚʩʪʚʦ ʙʝʩʧʦʢʦʡʩʪʚʘ, ʥʘʨʫʰʝʥʠʠ ʩʥʘ [41, 122]. 

ʂ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʘʤ ʂʉ ʦʪʥʦʩʷʪ 

ʜʝʧʨʝʩʩʠʚʥʳʝ ʩʠʤʧʪʦʤʳ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʠ ʜʨ. [141]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʢ ʤʝʥʦʧʘʫʟʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ 

ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʧʠʟʦʜʦʚ ʜʝʧʨʝʩʩʠʠ. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʡ ʜʝʧʨʝʩʩʠʠ ʫ 

ʞʝʥʱʠʥ ʚ ʧʝʨʠʤʝʥʦʧʘʫʟʝ ʧʨʠʤʝʨʥʦ ʚ 3 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʚ 

ʧʨʝʤʝʥʦʧʘʫʟʝ [248]. 

ʆʙʩʣʝʜʦʚʘʥʠʝ 485 ʪʫʨʝʮʢʠʭ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 35 ʜʦ 78 ʣʝʪ ʚ ʧʝʨʠʦʜʳ 

ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ 41% ʠʟ ʥʠʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ 

ʜʝʧʨʝʩʩʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ [74]. ɸʥʘʣʦʛʠʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ 

ʨʘʥʝʝ ʩʨʝʜʠ 685 ʪʫʨʝʮʢʠʭ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 45 ʜʦ 59 ʣʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ 

ʩʭʦʜʥʫʶ ʯʘʩʪʦʪʫ ʩʠʤʧʪʦʤʦʚ ʜʝʧʨʝʩʩʠʠ, ʩʦʩʪʘʚʠʚʰʫʶ 41,8% [298]. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʛʨʫʧʧʘʭ 566 ʞʝʥʱʠʥ ʠʟ ʊʘʡʚʘʥʷ [76] ʠ 256 

ʞʝʥʱʠʥ ʠʟ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʇʦʣʴʰʠ [238] ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʙʣʠʟʢʘʷ ʧʦ 

ʟʥʘʯʝʥʠʷʤ ʜʦʣʷ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʜʝʧʨʝʩʩʠʝʡ (38,7% ʠ 39% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʦʚʦʢʫʧʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʝʧʨʝʩʩʠʠ ʫ ʢʠʪʘʡʩʢʠʭ ʞʝʥʱʠʥ 

ʚ ʧʝʨʠʦʜ ʤʝʥʦʧʘʫʟʳ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 23 ʧʦʧʝʨʝʯʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʩʪʘʚʠʣʘ 36,3% [288], ʘ ʤʝʪʘ-ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʜʝʧʨʝʩʩʠʠ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʤʝʥʦʧʘʫʟʝ ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʀʥʜʠʠ ʧʦʢʘʟʘʣ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ï 42,47% [22]. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʜʝʧʨʝʩʩʠʠ (ʚ 2-

5 ʨʘʟ) ʚʳʧʘʜʘʝʪ ʥʘ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ [53]. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʠʩʢ ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʝʚʦʞʥʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʞʝʥʱʠʥ ʦʜʠʥʘʢʦʚʦ 

ʚʳʩʦʢ ʢʘʢ ʚ ʧʝʨʠʤʝʥʦʧʘʫʟʝ, ʪʘʢ ʠ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ [203, 244]. 

ɼʝʧʨʝʩʩʠʷ ʚ ʧʝʨʠʦʜ ʤʝʥʦʧʘʫʟʳ ʠʤʝʝʪ ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʵʪʠʦʣʦʛʠʶ (ʨʠʩʫʥʦʢ 

1.2). 

 

ʈʠʩʫʥʦʢ 1.2. ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʠ ʚʦ ʚʨʝʤʷ ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ 

ʧʝʨʝʭʦʜʘ (ʘʜʘʧʪʠʨʦʚʘʥʦ ʧʦ Bromberger J.T et al., 2018 [53]). 

 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʪʝʨʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʠ ʫʯʘʱʝʥʠʝ ʞʘʣʦʙ ʥʘ ʥʘʨʫʰʝʥʠʝ ʩʥʘ [181]. ʇʨʠ 

ʵʪʦʤ, ʯʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʝʪ ʧʦ ʜʘʥʥʳʤ 

ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ (ʪʘʙʣʠʮʘ 1.1), ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ 
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ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ʐʠʨʦʢʘʷ ʚʘʨʠʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʦʧʨʦʩʘ ʠʣʠ ʦʮʝʥʢʦʡ ʨʘʟʣʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʨʫʰʝʥʠʷ ʩʥʘ [56]. 

 

ʊʘʙʣʠʮʘ 1.1 

ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʫ ʞʝʥʱʠʥ ʚ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʀʩʪʦʯʥʠʢ ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʚ ʧʝʨʠʦʜ 

ʧʨʝʤʝʥʦʧʘʫʟʘ ʧʝʨʠʤʝʥʦʧʘʫʟʘ ʧʦʩʪʤʝʥʦʧʘʫʟʘ 

Kravitz H.M. et al. (2003) 

[259] 

ʥ/ʜ 38% 46%-48% 

Castro A.M. et al. (2021) 

[56] 

19% 18% 15% 

Hwang J.H. et al. (2021) 

[262] 

18,8% 27,4% 29,5% 

Mart²nez R. V. (2010) 

[185] 

ʥ/ʜ 31,9% ʥ/ʜ 

Bl¿mel J.E. et al. (2012) 

[23] 

39,5% ʥ/ʜ 46,3% 

Kravitz H.M. et al. (2011) 

[167] 

16-42% 39-47% 35-60% 

Zhang L. Et al. (2020) 

[189] 

ʥ/ʜ 65,4% 

 

ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦʡ ʞʘʣʦʙʦʡ ʫ ʞʝʥʱʠʥ ʩ ʂʉ ʠ ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ ʚʳʩʪʫʧʘʶʪ 

ʯʘʩʪʳʝ ʧʨʦʙʫʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʙʝʩʩʦʥʥʠʮʘ, ʩʣʦʞʥʦʩʪʠ ʩ 

ʟʘʩʳʧʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʨʘʥʥʠʝ ʧʨʦʙʫʞʜʝʥʠʷ [7]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʥʝʨʝʜʢʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʷʚʣʷʷʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ ʧʝʨʚʠʯʥʳʤʠ ʠʣʠ 

ʚʪʦʨʠʯʥʳʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, Shaver J.L. and Woods N.F. [254] ʠ Lee J. et al. [260], 
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ʫʢʘʟʘʣʠ ʥʘ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʥʘʨʫʰʝʥʠʷʤ ʩʥʘ ʥʘʣʠʯʠʝ ʧʨʠʣʠʚʦʚ, ʠʟʤʝʥʝʥʠʡ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʤʝʥʩʪʨʫʘʣʴʥʳʭ ʮʠʢʣʦʚ, ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʥʘʩʪʨʦʝʥʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʣʘʙʠʣʴʥʦʩʪʠ [56]. ʊʘʢ, ʞʝʥʱʠʥʳ ʩ ʫʤʝʨʝʥʥʳʤʠ ʠ ʩʠʣʴʥʳʤʠ ʧʨʠʣʠʚʘʤʠ ʧʨʠʤʝʨʥʦ 

ʚ ʪʨʠ ʨʘʟʘ ʯʘʱʝ ʩʦʦʙʱʘʶʪ ʦ ʯʘʩʪʳʭ ʥʦʯʥʳʭ ʧʨʦʙʫʞʜʝʥʠʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʞʝʥʱʠʥʘʤʠ ʙʝʟ ʵʪʠʭ ʩʠʤʧʪʦʤʦʚ [167], ʘ ʪʷʞʝʩʪʴ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʠʣʠʚʦʚ [23]. Zhou Q. et al. [157] ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʣʠʚʳ, 

ʧʦʪʣʠʚʦʩʪʴ, ʪʨʝʚʦʛʘ ʠ ʜʝʧʨʝʩʩʠʷ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠ/ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʷʚʣʷʶʪʩʷ 

ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʩʥʘ, ʧʦʵʪʦʤʫ ʫʩʪʨʘʥʷʷ ʵʪʠ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ, ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʥʘ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠ- ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʯʪʦ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʡ ʪʷʞʝʣʦʡ 

ʙʝʩʩʦʥʥʠʮʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝ ʫ ʚʩʝʭ ʞʝʥʱʠʥ ʚ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʩʥʘ ʠʤʝʶʪʩʷ ʧʨʠʣʠʚʳ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʠ ʜʨʫʛʠʝ 

ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʠʥʩʦʤʥʠʠ: ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘʩʪʨʦʝʥʠʷ, ʩʦʧʫʪʩʪʚʫʶʱʘʷ 

ʧʘʪʦʣʦʛʠʷ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ, ʧʨʠʝʤ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʩʝʤʝʡʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʧʨʠʚʳʯʢʠ ʠʣʠ ʢʫʣʴʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ [258, 262]. 

 

1.2. ʇʘʪʦʛʝʥʝʟ ʨʘʥʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʠʣʠʚʦʚ ʷʚʣʷʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʛʠʧʦʪʘʣʘʤʫʩʘ. ʇʨʠ ʵʪʦʤ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ 

ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ ʧʨʠʣʠʚʦʚ ʠʛʨʘʝʪ ʜʝʬʠʮʠʪ ʵʩʪʨʦʛʝʥʦʚ [46].  

ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʚ ʧʘʪʦʛʝʥʝʟʝ ɺʄʉ ʧʨʠ ʤʝʥʦʧʘʫʟʝ ʙʳʣʘ ʦʧʠʩʘʥʘ ʨʦʣʴ 

ʩʝʨʦʪʦʥʠʥʘ [284] ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʩʪʨʦʛʝʥʳ ʩʪʠʤʫʣʠʨʫʶʪ ʚʳʨʘʙʦʪʢʫ ʩʝʨʦʪʦʥʠʥʘ ʠ 

ʵʥʜʦʨʬʠʥʦʚ, ʧʦʵʪʦʤʫ ʫʨʦʚʝʥʴ ʩʝʨʦʪʦʥʠʥʘ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʤʝʥʦʧʘʫʟʳ ʩʥʠʞʘʝʪʩʷ 

ʥʘ 50%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʥʦʨʘʜʨʝʥʘʣʠʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʨʫʰʘʝʪʩʷ 

ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʛʠʧʦʪʘʣʘʤʫʩʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʨʦʣʴ ʚ ʛʝʥʝʟʝ ʧʨʠʣʠʚʦʚ ʩʠʛʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʦʛʦ ʢʠʩʩʧʝʧʪʠʥʘ, ʥʝʡʨʦʢʠʥʠʥʘ B ʠ ʜʠʥʦʨʬʠʥʘ (ʨʠʩʫʥʦʢ 1.3) [198]. 
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ʈʠʩʫʥʦʢ 1.3. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ KNDy, ʥʝʡʨʦʥʘʤʠ GnRH ʠ ʧʫʪʷʤʠ 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ (ʘʜʘʧʪʠʨʦʚʘʥʦ ʧʦ S.J. Menown ʠ J.A. Tello, 2021 [191]). 

ʇʨʠʤʝʯʘʥʠʝ: KNDy ï ʢʠʩʩʧʝʧʪʠʥïʥʝʡʨʦʢʠʥʠʥ Bïʜʠʥʦʨʬʠʥ; Kiss ï ʢʠʩʩʧʝʧʪʠʥ; 

NKB ï ʥʝʡʨʦʢʠʥʠʥ B; Dyn ï ʜʠʥʦʨʬʠʥ; GnRH ï ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ ʛʦʨʤʦʥ; 

LH ï ʣʶʪʝʠʥʠʟʠʨʫʶʱʠʡ ʛʦʨʤʦʥ; FSH ï ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʛʦʨʤʦʥ; 

MnPO ï ʩʨʝʜʠʥʥʦʝ ʧʨʝʦʧʪʠʯʝʩʢʦʝ ʷʜʨʦ; E2 ï ʵʩʪʨʘʜʠʦʣ; ʈ4 ï ʧʨʦʛʝʩʪʝʨʦʥ; ERŬ ï 

ʘʣʴʬʘ-ʨʝʮʝʧʪʦʨ ʵʩʪʨʦʛʝʥʘ; PR ï ʨʝʮʝʧʪʦʨ ʧʨʦʛʝʩʪʝʨʦʥʘ; KISS1 ï ʛʝʥ ʢʠʩʩʧʝʧʪʠʥʘ; 

TAC3 ï ʛʝʥ ʪʘʭʠʢʠʥʠʥʘ 3; PDYN ï ʛʝʥ ʧʨʦʜʠʥʦʨʬʠʥʘ. 
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ɻʠʧʦʪʘʣʘʤʠʯʝʩʢʠʡ ʥʝʡʨʦʧʝʧʪʠʜ ʢʠʩʩʧʝʧʪʠʥ (Kiss) ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʷʩʴ ʤʦʱʥʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦ-ʛʦʥʘʜʥʦʡ ʦʩʠ [147]. ʋ ʧʨʠʤʘʪʦʚ ʧʦʧʫʣʷʮʠʷ Kiss-ʥʝʡʨʦʥʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʤ ʷʜʨʝ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʢʦʵʢʩʧʨʝʩʩʠʨʫʝʪ 

ʥʝʡʨʦʧʝʧʪʠʜʳ, ʥʝʡʨʦʢʠʥʠʥ B (NKB) ʠ ʜʠʥʦʨʬʠʥ (Dyn), ʠ ʧʦʵʪʦʤʫ ʥʘʟʳʚʘʝʪʩʷ 

ʢʠʩʩʧʝʧʪʠʥ-ʥʝʡʨʦʢʠʥʠʥ B-ʜʠʥʦʨʬʠʥʦʚʳʤʠ (KNDy) ʥʝʡʨʦʥʘʤʠ [165]. NKB ʠ Dyn 

ʨʝʛʫʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ Kiss ʥʝʡʨʦʥʘʤʠ KNDy, ʜʝʡʩʪʚʫʷ ʘʫʪʦʩʠʥʘʧʪʠʯʝʩʢʠ ʯʝʨʝʟ 

ʨʝʮʝʧʪʦʨʳ ʥʝʡʨʦʢʠʥʠʥʘ 3 (NK3R) ʠ Dyn (ʢʘʧʧʘ-ʦʧʠʦʠʜʥʳʝ) ʨʝʮʝʧʪʦʨʳ ʜʣʷ 

ʩʪʠʤʫʣʷʮʠʠ ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʚʳʩʚʦʙʦʞʜʝʥʠʷ Kiss ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [257]. ʅʝʡʨʦʥʳ 

KNDy ʧʨʦʝʮʠʨʫʶʪʩʷ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʮʝʥʪʨ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʛʠʧʦʪʘʣʘʤʫʩʘ 

(ʩʨʝʜʠʥʥʘʷ ʧʨʝʦʧʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʧʨʠʣʝʛʘʶʱʝʝ ʩʨʝʜʠʥʥʦʝ ʧʨʝʦʧʪʠʯʝʩʢʦʝ ʷʜʨʦ) 

[119]. ɻʦʥʘʜʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʝʨʝʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʴʬʘ-ʨʝʮʝʧʪʦʨʦʚ 

ʵʩʪʨʦʛʝʥʘ (ERŬ) ʠ ʨʝʮʝʧʪʦʨʘʤʠ ʧʨʦʛʝʩʪʝʨʦʥʘ (PR), ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʤʠ ʥʘ 

ʥʝʡʨʦʥʘʭ Kiss. ʅʝʡʨʦʥʳ KNDy ʦʙʳʯʥʦ ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʘʢʪʠʚʘʮʠʝʡ NK3R ʠ 

ʠʥʛʠʙʠʨʫʶʪʩʷ ʵʩʪʨʦʛʝʥʦʤ. ʆʜʥʘʢʦ ʚʦ ʚʨʝʤʷ ʤʝʥʦʧʘʫʟʳ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʵʩʪʨʦʛʝʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʩʝʢʨʝʮʠʠ NKB ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʠʧʝʨʩʪʠʤʫʣʷʮʠʠ 

ʥʝʡʨʦʥʦʚ KNDy. ʕʪʦ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʦʛʦ 

ʮʝʥʪʨʘ, ʢʦʪʦʨʳʡ ʩʤʝʱʘʝʪ ʪʝʨʤʦʥʝʡʪʨʘʣʴʥʫʶ ʟʦʥʫ, ʧʦʚʳʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʚʥʝʰʥʠʤ ʩʠʛʥʘʣʘʤ ʠ ʟʘʧʫʩʢʘʷ ʙʦʣʝʝ ʯʘʩʪʳʝ ʨʝʘʢʮʠʠ ʨʘʩʩʝʠʚʘʥʠʷ ʪʝʧʣʘ, ʪʘʢʠʝ ʢʘʢ 

ʧʨʠʣʠʚʳ [198]. 

ɼʨʫʛʠʤ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʤ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʠʛʨʘʝʪ ʨʦʣʴ ʚ 

ʧʨʠʣʠʚʘʭ, ʷʚʣʷʝʪʩʷ ʢʘʣʴʮʠʪʦʥʠʥ-ʛʝʥ-ʩʚʷʟʘʥʥʳʡ ʧʝʧʪʠʜ (calcitonin gene-related 

peptide, CGRP). ʃʦʢʘʣʠʟʦʚʘʥʥʳʡ ʚ ʩʝʥʩʦʨʥʳʭ ʚʦʣʦʢʥʘʭ, ʦʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʤ ʩʨʝʜʩʪʚʦʤ. ʇʨʠ ʵʪʦʤ ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ CGRP ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʜʠʣʘʪʘʪʦʨʦʤ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʠ ʫʩʠʣʠʚʘʝʪ ʭʦʣʠʥʝʨʛʠʯʝʩʢʦʝ 

ʧʦʪʦʦʪʜʝʣʝʥʠʝ ʫ ʢʨʳʩ ʩ ʦʚʘʨʠʵʢʪʦʤʠʝʡ [47]. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ CGRP 

ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʨʘʡʦʥʝ ʚʝʪʚʣʝʥʠʷ ʪʨʦʡʥʠʯʥʦʛʦ ʥʝʨʚʘ, ʠʥʥʝʨʚʠʨʫʶʱʝʛʦ ʢʦʞʫ ʠ 

ʩʦʩʫʜʳ ʣʠʮʘ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʧʨʠʣʠʚʳ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦ 

ʦʱʫʱʘʶʪʩʷ ʚ ʫʢʘʟʘʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ [132]. 
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ʆʜʥʘʢʦ ʜʝʪʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʫʯʘʩʪʠʷ CGRP ʚ ʧʨʠʣʠʚʘʭ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʚʳʷʩʥʝʥ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʠʥʲʝʢʮʠʠ CGRP, ʢʘʢ ʤʦʱʥʦʛʦ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʝʛʦ 

ʩʨʝʜʩʪʚʘ ʠ ʘʢʪʠʚʘʪʦʨʘ ʧʦʪʦʚʳʭ ʞʝʣʝʟ, ʧʨʠʚʦʜʠʪ ʢ ʩʠʤʧʪʦʤʘʤ, ʩʭʦʜʥʳʤ ʩ 

ʧʨʠʣʠʚʘʤʠ, ʠ ʯʪʦ ʫʨʦʚʝʥʴ ʝʛʦ ʚ ʧʣʘʟʤʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʦʚ, ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʫʯʘʩʪʚʫʝʪ ʚ ʵʬʬʝʨʝʥʪʥʦʤ ʟʚʝʥʝ ʧʨʠʣʠʚʦʚ, ʪ.ʝ. ʦʢʘʟʳʚʘʝʪ 

ʜʝʡʩʪʚʠʝ ʫʞʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʛʠʧʦʪʘʣʘʤʫʩ ʠʥʠʮʠʠʨʫʝʪ ʚʘʟʦʤʦʪʦʨʥʫʶ ʨʝʘʢʮʠʶ 

[24]. ʆʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʛʠʧʦʪʘʣʘʤʫʩ ʚʳʟʳʚʘʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

CGRP ʠʟ ʩʝʥʩʦʨʥʳʭ ʥʝʡʨʦʥʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

NKB ʚ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʤ ʷʜʨʝ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠʥʠʮʠʠʨʫʝʪ ʩʠʛʥʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, 

ʚʝʜʫʱʠʡ ʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʤʫ ʚʳʩʚʦʙʦʞʜʝʥʠʶ CGRP [61]. ɼʨʫʛʦʡ ʚʦʟʤʦʞʥʳʡ 

ʤʝʭʘʥʠʟʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ CGRP ʫʯʘʩʪʚʫʝʪ ʚ ʘʬʬʝʨʝʥʪʥʦʤ ʢʦʤʧʦʥʝʥʪʝ 

ʨʝʘʢʮʠʠ ʧʨʠʣʠʚʦʚ, ʪ. ʝ. ʫʯʘʩʪʚʫʝʪ ʚ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʚ ʛʠʧʦʪʘʣʘʤʫʩ, ʚʝʜʫʱʝʛʦ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʠʣʠʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, CGRP ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ 

ʥʝʨʚʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʧʝʨʝʜʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʥʘʨʫʞʥʦ-ʣʘʪʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʘʨʘʙʨʘʭʠʘʣʴʥʦʛʦ ʷʜʨʘ [115], ʠʛʨʘʶʱʝʛʦ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ [206]. 

ɽʱʝ ʦʜʥʦ ʟʚʝʥʦ ʚ ʧʘʪʦʛʝʥʝʟʝ ʧʨʠʣʠʚʦʚ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʩʪʨʦʛʝʥʘ ʚʳʟʳʚʘʪʴ ʙʳʩʪʨʫʶ ʚʳʨʘʙʦʪʢʫ ʦʙʣʘʜʘʶʱʝʛʦ 

ʚʘʟʦʜʠʣʷʪʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʦʢʩʠʜʘ ʘʟʦʪʘ (NO), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʥʜʫʮʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ HSP72 [19], ʯʣʝʥʘ ʩʝʤʝʡʩʪʚʘ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ 

HSP70, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠ ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ 

ʙʝʣʢʦʚʳʤʠ ʰʘʧʝʨʦʥʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʵʩʪʨʦʛʝʥ-ʟʘʚʠʩʠʤʦʡ ʵʢʩʧʨʝʩʩʠʠ 

HSP70. ʇʦʵʪʦʤʫ ʩʥʠʞʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ HSP70, ʘ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʝʝ 

ʨʝʘʢʮʠʷ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʠ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ 

ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ [209, 223]. 

ɺʳʰʝʦʧʠʩʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʠʚʦʜʠʪ ʢ ʩʦʩʪʦʷʥʠʶ ʧʝʨʤʘʥʝʥʪʥʦʛʦ 

ʥʝʨʘʟʨʝʰʝʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʪʢʘʥʷʤ, ʧʨʠʚʦʜʷ ʢ 
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ʩʦʩʪʦʷʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʠʪʠʚʥʦ ʧʦʜʧʠʪʳʚʘʝʪ ʚʦʩʧʘʣʝʥʠʝ ʟʘ 

ʩʯʝʪ ʠʥʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ [58, 59, 60, 209, 281]. ʌʘʢʪʠʯʝʩʢʠ, ʧʨʠʣʠʚʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʚʷʣʦʪʝʢʫʱʠʤ 

ʚʦʩʧʘʣʝʥʠʝʤ. 

ʇʨʠʣʠʚʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʷʚʣʝʥʠʝʤ ʭʨʦʥʠʯʝʩʢʠʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʨʫʰʘʝʪʩʷ ʨʝʘʢʮʠʷ ʥʘ ʪʝʧʣʦʚʦʡ ʰʦʢ, 

ʘ ʚʘʟʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ ʩʚʷʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʨʘʙʦʪʢʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʛʠʧʦʪʘʣʘʤʫʩʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʝʡʨʦʥʳ KNDy ʪʘʢʞʝ 

ʫʧʨʘʚʣʷʶʪ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ HSP70 [64, 71, 164]. ʀ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʵʪʦʪ ʦʪʚʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʢʩʠʜ ʘʟʦʪʘ ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʵʩʪʨʦʛʝʥʘ. 

ʆʪʩʶʜʘ ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ, ʯʪʦ ʧʨʠʣʠʚʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʘʜʘʧʪʘʮʠʝʡ ʢ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʦʩʠ NO-HSP70 ʚʦ ʚʨʝʤʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʵʩʪʨʦʛʝʥʘ. 

ʉʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʫ ʞʝʥʱʠʥ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ ʨʘʙʦʪ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʂʉ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʥʪʝʨʣʝʡʢʠʥʘ-1ɓ, ʠʥʪʝʨʣʝʡʢʠʥʘ-8, ʠʥʪʝʨʣʝʡʢʠʥʘ-10, 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ Ŭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʝʥʱʠʥʘʤʠ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʙʝʟ 

ʧʨʦʷʚʣʝʥʠʡ ʂʉ ʚ 4,4, 2,85, 2,49 ʠ 4,66 ʨʘʟʘ [6]. ʅʘ ʥʘʣʠʯʠʝ ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʧʨʠʣʠʚʘʤʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʀʃ-8 ʫ ʞʝʥʱʠʥ ʚ 

ʧʝʨʠʦʜʝ ʧʨʝʤʝʥʦʧʘʫʟʳ, ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʫʢʘʟʳʚʘʝʪ Yasui T. et al. 

[39], ʘ ʚ ʨʘʙʦʪʝ Malutan A. et al. (2013) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʳʚʦʨʦʪʦʯʥʳʝ ʫʨʦʚʥʠ 

ʀʃ-8 ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ ʞʝʥʱʠʥ ʚ ʧʨʝ-, ʧʝʨʠ- ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ 

ʪʷʞʝʣʳʤʠ ʠ ʫʤʝʨʝʥʥʳʤʠ ʧʨʠʣʠʚʘʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʙʝʟ ʧʨʠʣʠʚʦʚ 

ʠʣʠ ʩ ʫʤʝʨʝʥʥʳʤʠ ʧʨʠʣʠʚʘʤʠ [154]. ʅʘʢʦʥʝʮ, ʚ ʧʦʣʴʟʫ ʩʚʷʟʠ ʧʨʠʣʠʚʦʚ ʩ 

ʚʷʣʦʪʝʢʫʱʠʤ ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

Huang W.Y. et al. (2017), ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘʣʠʯʠʷ 

ʧʨʠʣʠʚʦʚ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ -6 ʠ -8, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʘ 

ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ Ŭ [65]. ʅʘʨʷʜʫ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʮʠʪʦʢʠʥʦʚʦʤ ʙʘʣʘʥʩʝ, ʙʳʣʘ 
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ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʪʝʩʥʘʷ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʣʠʚʦʚ ʠ ʫʨʦʚʥʝʤ 

ʠʥʪʝʨʣʝʡʢʠʥʘ-8 [65]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʦʨʠʡ ʧʘʪʦʛʝʥʝʟʘ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, 

ʪʘʢʠʭ ʢʘʢ ʛʠʧʦʪʝʟʘ ʤʦʥʦʘʤʠʥʦʚʳʭ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, ʜʠʩʬʫʥʢʮʠʷ ʦʩʠ 

ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʥʘʜʧʦʯʝʯʥʠʢʠ (ɻɻʅ), ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʘʷ ʛʠʧʦʪʝʟʘ ʠ 

ʮʠʪʦʢʠʥʦʚʘʷ ʛʠʧʦʪʝʟʘ [129, 292].  

ʅʝʡʨʦʪʨʦʬʠʯʝʩʢʘʷ ʛʠʧʦʪʝʟʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʧʨʝʩʩʠʝʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ  ʦʪ ʵʢʩʧʨʝʩʩʠʠ 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʘʥʛʣ. brain-derived neurotrophic 

factor ï BDNF) [166]. 17ɓ-ʕʩʪʨʘʜʠʦʣ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ BDNF ʚ 

ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʝ, ʩʥʠʞʘʷ ʧʨʦʷʚʣʝʥʠʝ ʩʪʨʘʭʘ ʠ ʫʩʠʣʠʚʘʷ ʯʫʚʩʪʚʦ 

ʫʜʦʚʦʣʴʩʪʚʠʷ ʫ ʩʘʤʦʢ ʤʳʰʝʡ ʧʦʩʣʝ ʦʚʘʨʠʦʵʢʪʦʤʠʠ [253]. ɼʝʧʨʝʩʩʠʚʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʫ ʞʝʥʱʠʥ ʚʦ ʚʨʝʤʷ ʙʳʩʪʨʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʘ ʪʝʩʥʦ ʩʚʷʟʘʥʦ 

ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ 

ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ, ʪʘʢʠʭ ʢʘʢ ʛʠʧʧʦʢʘʤʧ, ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʢʦʨʘ ʠ ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʪʝʣʦ 

[33, 49]. BDNF ʘʢʪʠʚʠʨʫʝʪ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ ʨʘʧʘʤʠʮʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ-1 

(mTORC1), ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʥʘʧʩʦʚ (ʥʘʧʨʠʤʝʨ, GluA1 ʠ PSD95), ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʯʘʩʪʦʪʫ ʠ ʘʤʧʣʠʪʫʜʫ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ, ʚʦʟʙʫʞʜʘʶʱʠʭ 

ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʡ ʪʦʢ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʷ ʨʦʩʪʫ ʥʝʡʨʦʥʦʚ ʠ ʩʠʥʘʧʩʦʚ, 

ʚʳʧʦʣʥʷʷ ʧʦʜʦʙʥʫʶ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤ ʬʫʥʢʮʠʶ [168, 199, 271]. 

ʉʦʛʣʘʩʥʦ ʤʦʥʦʘʤʠʥʝʨʛʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʝ, ʥʝʜʦʩʪʘʪʦʢ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ 

ʤʦʥʦʘʤʠʥʦʚʳʭ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʝʨʦʪʦʥʠʥ (5-HT), ʜʦʬʘʤʠʥ (DA) ʠ 

ʥʦʨʘʜʨʝʥʘʣʠʥ (NE), ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʜʝʧʨʝʩʩʠʶ [290]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʝʬʠʮʠʪ ʵʩʪʨʦʛʝʥʘ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʥʦʘʤʠʥʝʨʛʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʩʝʨʦʪʦʥʠʥ, ʜʦʬʘʤʠʥ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥ [109]. ʉ ʧʣʘʩʪʠʯʥʦʩʪʴʶ 5-

ʅʊ, ʭʦʣʠʥʦʚʳʭ ʣʠʧʠʜʦʚ, ʜʦʬʘʤʠʥʦʚʳʭ ʥʝʡʨʦʥʦʚ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʮʝʥʪʨʘʣʴʥʳʭ 

ʥʝʡʨʦʥʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʬʫʥʢʮʠʷ BDNF, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ 

ʛʠʧʦʵʩʪʨʦʛʝʥʝʤʠʠ. ʅʘʧʨʠʤʝʨ, BDNF ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʝʥʝʨʘʮʠʠ 5-HT-ʥʝʡʨʦʥʦʚ ʚ 

ʎʅʉ, ʧʦʵʪʦʤʫ ʚʳʩʦʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 5-HT ʚ ʎʅʉ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ BDNF, ʯʪʦ 
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ʧʨʠʚʦʜʠʪ ʢ ʘʪʨʦʬʠʠ ʠ ʛʠʙʝʣʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʚʣʠʷʝʪ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʥʝʡʨʦʥʦʚ 

ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʫʛʫʙʣʷʝʪ ʜʝʧʨʝʩʩʠʚʥʳʝ ʩʠʤʧʪʦʤʳ [239]. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʨʦʣʠ BDNF ʚ ʘʬʬʝʢʪʠʚʥʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʥʳʡ 

ʵʬʬʝʢʪ BDNF ʥʘ ʫʨʦʚʝʥʴ 5-HT2A ʨʝʮʝʧʪʦʨʘ [48, 110]. ʊʘʢʞʝ, BDNF ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʟʦʣʠʤʙʠʯʝʩʢʦʤ ʧʫʪʠ ʜʦʬʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ [107, 110]. 

ʅʝʡʨʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʜʝʧʨʝʩʩʠʠ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʮʠʪʦʢʠʥʦʚʘʷ 

ʛʠʧʦʪʝʟʘ, ʚʩʝʦʙʲʝʤʣʶʱʘ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥʘ ʩʚʷʟʳʚʘʝʪ ʚʦʝʜʠʥʦ ʢʘʢ 

ʤʦʥʦʘʤʠʥʦʚʫʶ, ʪʘʢ ʠ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʫʶ ʪʝʦʨʠʠ ʜʝʧʨʝʩʩʠʠ. ɼʘʥʥʘʷ ʪʝʦʨʠʷ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʚʳʟʳʚʘʝʪʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [195, 196, 

251, 283], ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʝʪ ʤʠʢʨʦʛʣʠʷ. ʄʠʢʨʦʛʣʠʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 10% ʦʪ ʚʩʝʭ ʢʣʝʪʦʢ ʎʅʉ. ʄʠʢʨʦʛʣʠʷ ʦʪʚʝʯʘʝʪ ʟʘ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ, 

ʪʘʢʠʝ ʢʘʢ ʠʥʜʫʢʮʠʷ ʘʧʦʧʪʦʟʘ ʚ ʙʣʠʟʣʝʞʘʱʠʭ ʥʝʡʨʦʥʘʭ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ 

ʩʠʥʘʧʩʦʚ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʎʅʉ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʛʦʤʝʦʩʪʘʟʘ [192, 193, 247, 272]. ʂʣʝʪʢʠ ʤʠʢʨʦʛʣʠʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʚʦʨʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʝʤʦʢʠʥʳ, ʮʠʪʦʢʠʥʳ, 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʝʡ ʎʅʉ [220]. ʂʨʦʤʝ ʪʦʛʦ, ʘʩʪʨʦʮʠʪʳ ʪʘʢʞʝ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʠʤʤʫʥʠʪʝʪʝ. ʆʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʥʝ ʪʦʣʴʢʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ, ʠʟʤʝʥʷʷ ʩʚʦʡ ʢʣʝʪʦʯʥʳʡ ʬʝʥʦʪʠʧ, ʥʦ ʪʘʢʞʝ 

ʤʦʜʫʣʠʨʫʶʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʣʠʤʬʦʮʠʪʦʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʚʳʩʚʦʙʦʞʜʘʷ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʙʝʣʢʦʚʳʝ ʤʦʣʝʢʫʣʳ, ʪʘʢʠʝ ʢʘʢ ʭʝʤʦʢʠʥʳ ʠ ʮʠʪʦʢʠʥʳ [162]. 

ʅʘ ʨʦʣʴ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʘʢʪʠʚʘʮʠʠ ʚʦʩʧʘʣʝʥʠʷ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʦʣʝʢʫʣ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʧʨʝʩʩʠʠ ʫʢʘʟʳʚʘʶʪ 

ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʷʜʘ ʘʚʪʦʨʦʚ [148, 177]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʧʦʩʪʦʷʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʳʭ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʩʠʭʠʯʝʩʢʠʤ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤ, ʪʘʢʠʤ ʢʘʢ ʰʠʟʦʬʨʝʥʠʷ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘʩʪʨʦʝʥʠʷ [116, 197]. 

Raison C.L. et al. (2009) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʪʝʨʬʝʨʦʥ Ŭ (ʀʌʅŬ) ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʦ 

ʚʣʠʷʝʪ ʥʘ ʎʅʉ, ʥʦ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʢʦʩʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 
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ʮʠʪʦʢʠʥʳ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [28]. ʎʠʪʦʢʠʥʳ, ʪʘʢʠʝ 

ʢʘʢ ʠʥʪʝʨʣʝʡʢʠʥ-1ɓ, ʠʥʪʝʨʣʝʡʢʠʥ-6 ʠ ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ, ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 

ʧʦʚʝʜʝʥʠʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʝʡʩʪʚʫʷ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʪʦʢʠʥʳ 

ʚʳʟʳʚʘʶʪ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʘʢʪʠʚʠʨʫʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ BDNF [116]. ʈʦʣʴ ʮʠʪʦʢʠʥʦʚ ʚ ʵʢʩʧʨʝʩʩʠʠ BDNF ʠ ʨʘʟʚʠʪʠʠ ʜʝʧʨʝʩʩʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1.4 ʠ 1.5. 

 

 

ʈʠʩʫʥʦʢ 1.4. ʈʦʣʴ BDNF ʚ ʨʘʟʚʠʪʠʠ ʜʝʧʨʝʩʩʠʠ (ʘʜʘʧʪʠʨʦʚʘʥʦ ʧʦ Y. Jin ʠ ʩʦʘʚʪ., 

2019 [290]). ʇʨʠʤʝʯʘʥʠʝ: ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʘʢʪʠʚʘʮʠʶ; ʊ-ʦʙʨʘʟʥʳʝ ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ. Akt ï ʩʝʨʠʥ/ʪʨʝʦʥʠʥʦʚʘʷ ʧʨʦʪʝʠʥʢʠʥʘʟʘ; BDNF ï ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; CaM ï ʢʘʣʴʤʦʜʫʣʠʥ; CaMK ï ʢʘʣʴʮʠʡ-ʢʘʣʴʤʦʜʫʣʠʥʟʘʚʠʩʠʤʘʷ ʧʨʦʪʝʠʥʢʠʥʘʟʘ; 

CREB ï ʮɸʄʌ-ʟʘʚʠʩʠʤʳʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ; DAG ï ʜʠʘʮʠʣʛʣʠʮʝʨʠʥ; ERK ï ʢʠʥʘʟʘ, 

ʨʝʛʫʣʠʨʫʝʤʘʷ ʚʥʝʢʣʝʪʦʯʥʳʤʠ ʩʠʛʥʘʣʘʤʠ; IP3 ï ʠʥʦʟʠʪʦʣ-1,4,5-ʪʨʠʬʦʩʬʘʪ; MEK ï ʤʠʪʦʛʝʥ-

ʘʢʪʠʚʠʨʫʝʤʘʷ ʢʠʥʘʟʘ, ʨʝʛʫʣʠʨʫʝʤʘʷ ʚʥʝʢʣʝʪʦʯʥʳʤʠ ʩʠʛʥʘʣʘʤʠ; PI3k ï ʢʠʥʘʟʘ PI-3; PLCɔ ï 

ʬʦʩʬʦʣʠʧʘʟʘ-Cɔ; RSK ï ʨʠʙʦʩʦʤʘʣʴʥʘʷ ʢʠʥʘʟʘ S6; TrkB ï ʪʠʨʦʟʠʥʢʠʥʘʟʘ B. 
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ʈʠʩʫʥʦʢ 1.5. BDNF ʚ ʦʩʠ ʥʝʡʨʦʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʜʝʧʨʝʩʩʠʠ (BDNF ï 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; ʀʃ-1 ï ʠʥʪʝʨʣʝʡʢʠʥ-1; ʀʃ-6 ï 

ʠʥʪʝʨʣʝʡʢʠʥ-6; ʌʅʆɓ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ɓ). 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʪʦʢʠʥʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ 

ʠ ʧʦʚʨʝʞʜʘʪʴ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ, ʪʘʢʠʭ 

ʢʘʢ ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʢʦʨʘ ʠ ʤʠʥʜʘʣʠʥʘ [173]. ʂʨʦʤʝ ʪʦʛʦ, ʜʠʩʬʫʥʢʮʠʠ ʛʣʫʪʘʤʘʪʘ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʮʠʪʦʢʠʥʘʤʠ, ʤʦʛʫʪ ʩʥʠʞʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ [114]. ʎʠʪʦʢʠʥʳ ʪʘʢʞʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʠʩʬʫʥʢʮʠʠ ʦʩʠ 

ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʥʘʜʧʦʯʝʯʥʠʢʠ, ʠʥʜʫʮʠʨʫʷ ʝʝ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [200]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠ 

ʠʟʙʳʪʦʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʪʘʢʞʝ ʪʦʨʤʦʟʷʪ ʨʝʛʝʥʝʨʘʮʠʶ ʥʝʨʚʦʚ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ. ʊʘʢ, ʚʣʠʷʥʠʝ ʮʠʪʦʢʠʥʦʚ ʥʘ ʥʝʡʨʦʥʥʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʨʘʙʦʪʦʡ Ben Menachem-Zidon O. et al. (2008), ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʀʃ-1 

ʤʦʞʝʪ ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʝʛʝʥʝʨʘʮʠʶ ʥʝʡʨʦʥʦʚ, ʘ ʀʃ-6 ï ʥʘʨʫʰʘʪʴ ʠʭ ʬʫʥʢʮʠʶ 

[156]. ʎʠʪʦʢʠʥʦʚʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʥʘʧʨʠʤʝʨ, ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ çʢʘʧʧʘ-ʙʠè 
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(ʘʥʛʣ.: nuclear factor kappa-light-chain-enhancer of activated B cells, NF-kB), ʤʦʛʫʪ 

ʥʘʨʫʰʘʪʴ ʬʫʥʢʮʠʶ ʠ ʵʢʩʧʨʝʩʩʠʶ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʧʨʠʚʦʜʷ ʢ 

ʧʦʪʝʥʮʠʨʦʚʘʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʝʱʝ ʙʦʣʴʰʝ ʫʩʫʛʫʙʣʷʷ ʩʠʤʧʪʦʤʳ 

ʜʝʧʨʝʩʩʠʠ [75].  

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʚʷʟʠ ʤʝʞʜʫ ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʜʝʧʨʝʩʩʠʝʡ, ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ 

ʂʉ, ʷʚʣʷʶʪʩʷ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ. ʊʘʢ, ʫ ʞʝʥʱʠʥ ʧʝʨʠʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚ ʜʝʙʶʪʝ ʜʝʧʨʝʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʨʦʣʴ ʚʦʩʧʘʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʥʘʨʫʰʝʥʠʷ 

ʥʘʩʪʨʦʝʥʠʷ [21]. ʋ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ 

ʙʝʣʢʘ (ʉʈɹ) ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʛʨʫʧʧʝ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʜʝʧʨʝʩʩʠʠ, 

ʘ ʪʘʢʞʝ ʫ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʚʷʟʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʩ ʪʷʞʝʩʪʴʶ ʜʝʧʨʝʩʩʠʠ [241]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Guo L. et al. 

(2018) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʥʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ (Cʈɹ, ʀʃ-6 ʠ 

ʌʅʆŬ) ʚ ʩʳʚʦʨʦʪʢʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʞʝʥʱʠʥ ʚ ʧʝʨʠʤʝʥʦʧʘʫʟʝ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʣʠʮ ʙʝʟ ʜʝʧʨʝʩʩʠʠ, ʠ ʨʘʟʣʠʯʠʷ 

ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ [134]. 

ʆʙʱʠʤ ʢʘʢ ʜʣʷ ʤʦʥʦʘʤʠʥʦʚʦʡ, ʪʘʢ ʠ ʜʣʷ ʥʝʡʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʛʠʧʦʪʝʟʳ 

ʜʝʧʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʢʠʥʫʨʝʥʠʥʦʚʳʡ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʨʝʘʢʮʠʡ: ʪʨʠʧʪʦʬʘʥ, ʷʚʣʷʶʱʠʡʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʩʝʨʦʪʦʥʠʥʘ [117, 250], 

ʢʘʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʚ ʢʠʥʫʨʝʥʠʥ ʠʥʜʦʣʘʤʠʥ-2,3-ʜʠʦʢʩʠʛʝʥʘʟʦʡ [112]. ɿʘʪʝʤ 

ʢʠʥʫʨʝʥʠʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʣʠʙʦ ʚ ʭʠʥʦʣʠʥʦʚʫʶ ʢʠʩʣʦʪʫ ï ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʠʡ 

ʘʛʦʥʠʩʪ ʨʝʮʝʧʪʦʨʦʚ ʢ N-ʤʝʪʠʣ-D-ʘʩʧʘʨʪʘʪʫ, ʣʠʙʦ ʚ ʢʠʥʫʨʝʥʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, N-

ʤʝʪʠʣ-D-ʘʩʧʘʨʪʘʪ, Ŭ-ʘʤʠʥʦ-3-ʛʠʜʨʦʢʩʠ-5-ʤʝʪʠʣ-4-ʠʟʦʢʩʘʟʦʣʧʨʦʧʠʦʥʦʚʫʶ ʢʠʩʣʦʪʫ 

ʠ ʘʥʪʘʛʦʥʠʩʪ ʢʘʠʥʘʪʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʟʘʱʠʱʘʝʪ ʦʪ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʠ 

[27, 153]. ʇʫʪʴ ʢʠʥʫʨʝʥʠʥʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʨʠ ʵʪʦʤ ʩʠʥʪʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʠʞʝʩʪʦʷʱʠʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʠʥʦʣʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʠʢʨʦʛʣʠʠ [169, 269]. ʂʦʛʜʘ ʵʪʦʪ ʧʫʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥ ʙʦʣʝʝ ʘʢʪʠʚʥʦ, 

ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʠʥʜʫʮʠʨʫʶʪ ʠʥʜʦʣʘʤʠʥ-

2,3-ʜʠʦʢʩʠʛʝʥʘʟʫ [83, 133, 152], ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʨʠʧʪʦʬʘʥʘ, ʜʦʩʪʫʧʥʦʛʦ 

ʜʣʷ ʩʠʥʪʝʟʘ 5-HT [80, 149, 204, 205, 289]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʳʡ 
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ʧʨʦʮʝʩʩ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʠʩʪʦʱʝʥʠʶ ʟʘʧʘʩʦʚ 5-ʅʊ, ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʙʳʣ ʩʚʷʟʘʥ ʩ 

ʵʪʠʦʣʦʛʠʝʡ ʜʝʧʨʝʩʩʠʠ [171]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʩʥʘ ʞʝʥʱʠʥ ʩ ʂʉ, ʠ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʚʘʟʦʤʦʪʦʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʛʦʨʤʦʥʘʣʴʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʚʦʟʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʥʘʣʠʯʠʝʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʦʩʪʦʷʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʝʧʨʝʩʩʠʷ, ʥʘʨʫʰʝʥʠʝ ʜʳʭʘʥʠʷ ʚʦ ʩʥʝ ʠ ʪ.ʜ. 

[221]. 

ʇʨʠʣʠʚʳ ʠ ʥʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʤʝʥʦʧʘʫʟʳ ʠ, ʚʝʨʦʷʪʥʦ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʨʫʰʝʥʠʷʭ ʩʥʘ ʫ ʞʝʥʱʠʥ ʚ 

ʤʝʥʦʧʘʫʟʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʩʪʦʷʥʥʦʤ ʩʦʯʝʪʘʥʠʠ 

ɺʄʉ ʠ ʧʣʦʭʦʛʦ ʢʘʯʝʩʪʚʘ ʩʥʘ, ʦ ʢʦʪʦʨʦʤ ʩʦʦʙʱʘʶʪ ʩʘʤʠ ʧʘʮʠʝʥʪʳ, ʦʩʦʙʝʥʥʦ 

ʢʦʛʜʘ ɺʄʉ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʪʷʞʝʣʳʝ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʠʣʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʴʶ [29, 265]. ʇʨʦʚʦʮʠʨʦʚʘʥʠʝ ɺʄʉ ʫ ʤʦʣʦʜʳʭ 

ʞʝʥʱʠʥ ʩ ʧʦʤʦʱʴʶ ʣʝʡʧʨʦʣʠʜʘ (ʘʛʦʥʠʩʪʘ ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʝʣʠʟʠʥʛ ʛʦʨʤʦʥʘ) 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʝʛʠʩʪʨʘʮʠʠ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʥʘ, 

ʧʨʦʙʫʞʜʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʜʝʢʩʘ ʪʷʞʝʩʪʠ ʙʝʩʩʦʥʥʠʮʳ [20]. ɹʦʣʝʝ ʪʦʛʦ, ʯʝʤ 

ʙʦʣʝʝ ʪʷʞʝʣʳʤʠ ʠʣʠ çʥʘʟʦʡʣʠʚʳʤʠè ʩʫʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʣʠʩʴ ɺʄʉ, ʪʝʤ ʙʦʣʝʝ 

ʚʝʨʦʷʪʥʦ ʙʳʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʝʩʩʦʥʥʠʮʳ [43, 182, 242, 265, 319]. 

ʇʨʠ ʵʪʦʤ ʛʦʨʤʦʥʘʣʴʥʘʷ ʠ ʥʝʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʚʘʟʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ, ʚʝʣʘ ʢ ʫʣʫʯʰʝʥʠʶ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʥʘ [100, 

242, 276]. 

ʕʩʪʨʦʛʝʥ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʵʬʬʝʢʪʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʣʠʷʶʱʠʭ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʥʘ. ʀʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʚʣʠʷʶʪ ʥʘ 

ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʠʝ, ʚʳʟʳʚʘʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʤʝʥʝʥʠʷ ʩʥʘ [23, 254, 260]. 

ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʧʦʣʥʦʝ ʠʩʪʦʱʝʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʚ ʤʦʟʛʝ ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ 

ʧʨʠʚʦʜʠʪ ʢ ʙʝʩʩʦʥʥʠʮʝ [30, 254]. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʵʩʪʨʦʛʝʥʳ ʫʤʝʥʴʰʘʶʪ ʣʘʪʝʥʪʥʳʡ 

ʧʝʨʠʦʜ ʩʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʫʞʜʝʥʠʡ ʧʦʩʣʝ ʩʥʘ ʠ ʮʠʢʣʠʯʝʩʢʠʝ ʩʧʦʥʪʘʥʥʳʝ 

ʧʨʦʙʫʞʜʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʷ ʦʙʱʝʝ ʚʨʝʤʷ ʩʥʘ [227]. ʂʨʦʤʝ ʪʦʛʦ, ʵʩʪʨʦʛʝʥʳ 

ʦʢʘʟʳʚʘʶʪ ʨʝʛʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʥʠʟʢʫʶ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʥʦʯʴʶ [104]. ʉ ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʝʥʦʧʘʫʟʝ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʮʠʨʢʘʜʥʦʛʦ ʮʠʢʣʘ [201, 221, 254, 260]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʤʝʥʦʧʘʫʟʳ ʠ ʩ ʚʦʟʨʘʩʪʦʤ ʩʥʠʞʘʝʪʩʷ ʥʦʯʥʘʷ 

ʩʝʢʨʝʮʠʷ ʤʝʣʘʪʦʥʠʥʘ [136, 221]. ʇʨʠ ʵʪʦʤ ʵʢʟʦʛʝʥʥʳʡ ʤʝʣʘʪʦʥʠʥ ʫ ʞʝʥʱʠʥ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʩʥʘ [186]. 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘʩʪʨʦʝʥʠʷ, ʯʘʱʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʩʥʘ. ʅʘʧʨʠʤʝʨ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ SWAN ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʤʝʥʦʧʘʫʟʝ ʩ ʪʨʝʚʦʞʥʦʩʪʴʶ 

ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ɺʄʉ [183]. ʕʪʦ ʦʪʢʨʳʪʠʝ 

ʧʨʠʚʝʣʦ ʢ ʧʨʝʜʧʦʣʦʞʝʥʠʶ, ʯʪʦ ʚʘʟʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ 

ʩʥʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʥʘʩʪʨʦʝʥʠʷ ʫ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʞʝʥʱʠʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 42 ʜʦ 52 ʣʝʪ ʫʢʘʟʳʚʘʣʠ, ʯʪʦ 

ʧʨʦʙʣʝʤʳ ʩʦ ʩʥʦʤ ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ɺʄʉ ʚʳʩʪʫʧʘʣʠ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʧʣʦʭʦʛʦ 

ʥʘʩʪʨʦʝʥʠʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ [54]. ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʚʷʟʠ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʠ 

ʜʝʧʨʝʩʩʠʠ ʚ ʤʝʥʦʧʘʫʟʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʜʝʧʨʝʩʩʠʠ 

ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʤʝʣʘʪʦʥʠʥʘ [118]. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠ ʘʪʠʧʠʯʥʳʝ ʤʦʜʝʣʠ ʩʝʢʨʝʮʠʠ ʤʝʣʘʪʦʥʠʥʘ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʩʠʥʜʨʦʤʝ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʘʧʥʦʵ ʚʦ ʩʥʝ [34] ʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ [172]. ʆʪʤʝʪʠʤ, ʯʪʦ ʩʠʥʜʨʦʤʦʤ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ 

ʘʧʥʦʵ ʚʦ ʩʥʝ ʩʪʨʘʜʘʝʪ ʦʪ 47% ʜʦ 67% ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ [260].  

ɼʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʧʨʦʙʣʝʤ ʩʦ ʩʥʦʤ ʚʦ ʚʨʝʤʷ ʤʝʥʦʧʘʫʟʳ, ʷʚʣʷʶʪʩʷ ʩʠʥʜʨʦʤ ʙʝʩʧʦʢʦʡʥʳʭ ʥʦʛ, 

ʦʞʠʨʝʥʠʝ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʦʙʣʝʤʳ ʩ 

ʤʦʯʝʠʩʧʫʩʢʘʥʠʝʤ, ʵʥʜʦʢʨʠʥʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʭʨʦʥʠʯʝʩʢʠʝ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʫʨʝʥʠʝ, ʢʦʬʝʠʥ, ʩʝʣʝʢʪʠʚʥʳʝ 

ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ, ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʳ, 

ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʧʨʝʧʘʨʘʪʳ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ 

ʪ.ʜ. [260, 261]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʠ ʥʠʪʨʦʟʘʪʠʚʥʳʡ 
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ʩʪʨʝʩʩ ʠ ʧʨʠʟʥʘʢʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳʟʳʚʘʶʪ 

ʧʦʚʳʰʝʥʥʳʡ ʢʘʪʘʙʦʣʠʟʤ ʪʨʠʧʪʦʬʘʥʘ ʯʝʨʝʟ ʠʥʜʦʣʘʤʠʥ-2,3-ʜʠʦʢʩʠʛʝʥʘʟʫ, ʢʦʪʦʨʘʷ 

ʧʦʪʨʝʙʣʷʝʪ ʜʘʥʥʳʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʩʝʨʦʪʦʥʠʥʘ ʠ ʤʝʣʘʪʦʥʠʥʘ, ʯʪʦ ʤʦʞʝʪ 

ʦʙʲʷʩʥʠʪʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʝʣʘʪʦʥʠʥʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʩʠʤʧʪʦʤʳ ʠ ʮʠʨʢʘʜʥʳʝ ʥʘʨʫʰʝʥʠʷ [118]. 

 

1.3. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʝʨʘʧʠʠ ʨʘʥʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ 

 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʚʝʜʝʥʠʶ ʞʝʥʱʠʥ, ʧʝʨʝʞʠʚʘʶʱʠʭ ʤʝʥʦʧʘʫʟʫ, 

ʠʤʝʝʪ ʜʚʦʡʥʫʶ ʮʝʣʴ: ʫʩʪʨʘʥʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʩʠʤʧʪʦʤʳ/ʞʘʣʦʙʳ ʠ ʫʤʝʥʴʰʠʪʴ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ [141]. ʇʦʩʢʦʣʴʢʫ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʘʞʥʦʩʪʴ ʵʪʠʭ ʮʝʣʝʡ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʤʝʥʦʧʘʫʟʳ, 

ʣʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʂʉ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ (ɿɻʊ) [142]. ʆʜʥʘʢʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʢʘ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ ʞʝʥʱʠʥʘʤ, ʧʝʨʝʥʝʩʰʠʤ ʨʘʢ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ [140]. ʂʨʦʤʝ ʪʦʛʦ, ɿɻʊ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʦʙʣʝʛʯʘʝʪ ʩʠʤʧʪʦʤʳ, 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʩʪʘʝʪʩʷ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ [282]. 

ʅʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ ʚʘʨʠʘʥʪʳ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʨʠʣʠʚʦʚ 

ʚʢʣʶʯʘʶʪ ʩʥʠʞʘʶʱʠʝ ʩʪʨʝʩʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ 

ʢʦʛʥʠʪʠʚʥʦ-ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʪʝʨʘʧʠʷ, ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʠ ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʦʩʦʟʥʘʥʥʦʩʪʠ ʢʦʛʥʠʪʠʥʘʷ ʧʩʠʭʦʪʝʨʘʧʠʷ [143]. ɺʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ʵʪʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʥʠʞʘʶʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʪʨʝʩʩʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʨʝʩʩ ʩʥʠʞʘʝʪ ʧʦʨʦʛ ʨʝʘʢʮʠʠ ʨʘʩʩʝʠʚʘʥʠʷ ʪʝʧʣʘ, ʫʩʠʣʠʚʘʷ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʠʣʠʚʦʚ [120]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ, ʠʟʤʝʥʷʷ 

ʢʦʛʥʠʪʠʚʥʳʝ ʦʮʝʥʢʠ ɺʄʉ, ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʙʝʩʧʦʢʦʡʩʪʚʦ, ʚʳʟʚʘʥʥʦʝ ʧʨʠʣʠʚʘʤʠ 

[143]. 
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ɿɻʊ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ 

ʧʨʝʧʘʨʘʪʦʚ, ʚʢʣʶʯʘʷ ʵʩʪʨʦʛʝʥʳ, ʧʨʦʛʝʩʪʘʛʝʥʳ, ʢʦʤʙʠʥʘʮʠʠ ʵʩʪʨʦʛʝʥ+ʧʨʦʛʝʩʪʘʛʝʥ, 

ʪʠʙʦʣʦʥ, ʨʘʣʦʢʩʠʬʝʥ, ʢʦʤʙʠʥʘʮʠʶ ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʭ ʵʩʪʨʦʛʝʥʦʚ ʠ 

ʙʘʟʝʜʦʢʩʠʬʝʥʘ, ʩʝʣʝʢʪʠʚʥʳʡ ʤʦʜʫʣʷʪʦʨ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ [161]. ɺʘʨʠʘʥʪʳ 

ʣʝʯʝʥʠʷ ʜʦʩʪʫʧʥʳ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʜʦʟ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ, 

ʯʨʝʩʢʦʞʥʦʛʦ ʠʣʠ ʚʘʛʠʥʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ. 

ʕʩʪʨʦʛʝʥʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʘʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ɿɻʊ ʠ ʧʨʠʟʥʘʥʥʳʤ 

çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʣʷ ʣʝʯʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʳ, ʦʩʦʙʝʥʥʦ 

ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ. ʕʩʪʨʦʛʝʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ɿɻʊ, ʚʢʣʶʯʘʶʪ 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʣʦʰʘʜʠʥʳʝ ʵʩʪʨʦʛʝʥʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ 

ʵʩʪʨʦʛʝʥʳ, ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʡ 17ɓ-ʵʩʪʨʘʜʠʦʣ, ʵʩʪʨʠʦʣ, ʵʩʪʨʘʜʠʦʣʘ ʚʘʣʝʨʘʪ ʠ 

ʵʩʪʨʘʜʠʦʣʘ ʛʝʤʠʛʠʜʨʘʪ [161]. 

ʕʥʜʦʛʝʥʥʳʡ ʧʨʦʛʝʩʪʝʨʦʥ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʤʝʥʩʪʨʫʘʣʴʥʦʤ 

ʮʠʢʣʝ, ʠʥʜʫʮʠʨʫʷ ʩʝʢʨʝʪʦʨʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʵʥʜʦʤʝʪʨʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʷ 

ʙʝʨʝʤʝʥʥʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʭʨʦʥʠʯʝʩʢʦʝ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʩʪʨʦʛʝʥʦʚ 

ʥʘ ʵʥʜʦʤʝʪʨʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʛʠʧʝʨʧʣʘʟʠʠ ʠ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ [240], 

ʧʨʦʛʝʩʪʘʛʝʥʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʥʦʡ ɿɻʊ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ ʩ ʠʥʪʘʢʪʥʦʡ 

ʤʘʪʢʦʡ [155]. ʂ ʧʨʦʛʝʩʪʘʛʝʥʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʨʦʜʥʳʡ ʧʨʦʛʝʩʪʘʛʝʥ, ʧʨʦʛʝʩʪʝʨʦʥ ʠ 

ʨʷʜ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʧʨʦʛʝʩʪʠʥʳ), 

ʩʪʨʫʢʪʫʨʥʦ ʨʦʜʩʪʚʝʥʥʳʝ ʧʨʦʛʝʩʪʝʨʦʥʫ ʠʣʠ ʪʝʩʪʦʩʪʝʨʦʥʫ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʥʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ ʠ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʳ, ʤʦʣʦʯʥʫʶ ʞʝʣʝʟʫ ʠ ʢʦʩʪʥʫʶ ʪʢʘʥʴ [253]. ʍʦʪʷ 

ʚʳʙʦʨ çʣʫʯʰʝʛʦè ʧʨʦʛʝʩʪʘʛʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫ ʦʪʜʝʣʴʥʦʛʦ ʧʘʮʠʝʥʪʘ ʪʨʝʙʫʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, ʝʩʪʴ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʜʠʜʨʦʛʝʩʪʝʨʦʥ ʠ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʝʩʪʝʨʦʥ ʠʤʝʶʪ ʣʫʯʰʠʝ ʧʨʦʬʠʣʠ ʨʠʩʢʘ, 

ʯʝʤ ʤʝʜʨʦʢʩʠʧʨʦʛʝʩʪʝʨʦʥʘ ʘʮʝʪʘʪ [216], ʠ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʝʩʪʘʛʝʥʘʤʠ [170, 

245]. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʵʩʪʨʦʛʝʥ-ʛʝʩʪʘʛʝʥʥʦʡ 

ɿɻʊ ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
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ʨʫʢʦʚʦʜʩʪʚʘʭ [45, 67, 161, 180, 285]. ɼʦʟʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʘ 

ʧʨʦʛʝʩʪʘʛʝʥʘ ʥʘ ʮʠʢʣ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʠ ʜʦʟʳ ʚʚʦʜʠʤʦʛʦ ʵʩʪʨʦʛʝʥʘ ʠ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʝʩʪʘʛʝʥʘ ʚ ʵʥʜʦʤʝʪʨʠʠ, ʦʮʝʥʝʥʥʦʡ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʢʣʶʯʘʶʱʠʭ ʙʠʦʧʩʠʶ ʵʥʜʦʤʝʪʨʠʷ [216]. ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʜʦʩʪʫʧʥʳʭ 

ʧʨʦʛʝʩʪʘʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʧʘʮʠʝʥʪʘ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ɿɻʊ. 

ʇʝʨʝʜ ʥʘʟʥʘʯʝʥʠʝʤ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʚʘʞʥʦ ʦʮʝʥʠʪʴ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʜʭʦʜʠʪ ʣʠ ɿɻʊ ʧʘʮʠʝʥʪʫ. ʅʘʣʠʯʠʝ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɿɻʊ, ʥʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʳʙʦʨ 

ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʫ ʞʝʥʱʠʥ ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʤʝʥʦʧʘʫʟʳ ʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ [45, 67, 161, 180, 285] ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ 

[37, 135, 233], ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.2. 

ʊʘʙʣʠʮʘ 1.2 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʫ ʞʝʥʱʠʥ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʤʝʥʦʧʘʫʟʳ ʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ [141] 

ʌʘʢʪʦʨ ʨʠʩʢʘ ʈʝʢʦʤʝʥʜʘʮʠʠ 

ɺʦʟʨʘʩʪ >60 

ʣʝʪ ʠʣʠ ʙʦʣʝʝ 

10 ʣʝʪ ʩ 

ʤʦʤʝʥʪʘ 

ʥʘʩʪʫʧʣʝʥʠʷ 

ʤʝʥʦʧʘʫʟʳ 

Å ʜʣʷ ʠʩʧʦʣʴʟʫʶʱʠʭ ɿɻʊ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ/ʠʩʯʝʟʥʦʚʝʥʠʝʤ 

ʩʠʤʧʪʦʤʦʚ ʠ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ɿɻʊ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʟʝ (ʥʘʠʤʝʥʴʰʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ) ʚ ʪʝʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʨʝʤʷ, ʝʩʣʠ ʥʝ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ; 

Å ʜʣʷ ʞʝʥʱʠʥ, ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʤʝʥʷʚʰʠʭ ɿɻʊ ʠʟ-ʟʘ ʥʝʘʜʝʢʚʘʪʥʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʨʠʩʢʘʭ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʤ ʧʦʢʘʟʘʥʘ ɿɻʊ, ʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʝʨʴʝʟʥʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʣʝʯʝʥʠʝ ʪʨʘʥʩʜʝʨʤʘʣʴʥʳʤ 

ʵʩʪʨʘʜʠʦʣʦʤ (ʧʣʘʩʪʳʨʴ ʠʣʠ ʛʝʣʴ) ʠ ʚʘʛʠʥʘʣʴʥʳʡ ʧʨʦʛʝʩʪʝʨʦʥ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʘʛʠʥʘʣʴʥʦʝ ʣʝʯʝʥʠʝ ʵʩʪʨʘʜʠʦʣʦʤ 

ʠʣʠ ʵʩʪʨʠʦʣʦʤ. 

ɸʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ 

Å ɿɻʊ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʪʝʯʝʥʠʝ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʫʩʠʣʠʪʴ ʦʪʚʝʪ ʥʘ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ; 

Å ʫ ʞʝʥʱʠʥ ʩ ʘʛʨʝʩʩʠʚʥʦʡ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʯʘʣʘ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʡ ɿɻʊ ʩʣʝʜʫʝʪ ʦʙʩʫʜʠʪʴ ʩ ʢʘʨʜʠʦʣʦʛʦʤ. 
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ʊʘʙʣʠʮʘ 1.2 (ʧʨʦʜʦʣʞʝʥʠʝ) 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʫ ʞʝʥʱʠʥ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʤʝʥʦʧʘʫʟʳ ʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ [141] 

ʆʞʠʨʝʥʠʝ 

(ʠʥʜʝʢʩ ʤʘʩʩʳ 

ʪʝʣʘ > 30 

ʤʛ/ʤ2) 

Å ʧʦʩʢʦʣʴʢʫ ʧʦʚʳʰʝʥʥʘʷ ʚʳʨʘʙʦʪʢʘ ʵʩʪʨʦʥʘ ʠʟ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʦʨʘʞʝʥʠʡ ʵʥʜʦʤʝʪʨʠʷ, ʟʘʱʠʪʘ ʵʥʜʦʤʝʪʨʠʷ 

ʧʨʦʛʝʩʪʝʨʦʥʦʤ ʠʣʠ ʧʨʦʛʝʩʪʘʛʝʥʘʤʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʠʟʢʠʭ ʜʦʟ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʛʦ ʵʩʪʨʘʜʠʦʣʘ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʩʥʦʚʝ, ʩʦʠʟʤʝʨʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʠʤʧʪʦʤʦʚ ʩ ʨʠʩʢʦʤ; 

Å ʚʘʞʥʦ ʞʝʣʘʥʠʝ ʞʝʥʱʠʥʳ ʠʟʤʝʥʠʪʴ ʦʙʨʘʟ ʞʠʟʥʠ 

ʀʥʩʫʣʠʥʦ-

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

Å ʵʩʪʨʘʜʠʦʣ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ; ʚ 

ʯʘʩʪʥʦʩʪʠ, ʵʩʪʨʘʜʠʦʣ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʘʤ ʠʥʩʫʣʠʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʵʩʪʨʘʜʠʦʣʘ ʚ ʤʝʥʦʧʘʫʟʝ ʫʚʝʣʠʯʠʚʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʠʥʩʫʣʠʥʫ; 

Å ɿɻʊ ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʞʝʥʱʠʥʘʤ ʩ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʠʣʠ 

ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ʜʠʘʙʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʟʘʤʝʜʣʷʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʠ 

ʦʪʩʨʦʯʠʚʘʝʪ ʧʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʫʨʝʥʠʝ Å ʢʫʨʷʱʠʤ ʞʝʥʱʠʥʘʤ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʢʫʨʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʪʴ ʝʞʝʜʥʝʚʥʳʝ ʘʵʨʦʙʥʳʝ ʥʘʛʨʫʟʢʠ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʬʫʥʢʮʠʶ 

ʵʥʜʦʪʝʣʠʷ, ʩʥʠʟʠʪʴ ʛʠʧʝʨʪʦʥʠʶ ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʫʚʝʣʠʯʝʥʠʷ 

ʚʝʩʘ; 

Å ʞʝʥʱʠʥʘʤ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ ʥʝ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʢʫʨʝʥʠʷ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʚʘʛʠʥʘʣʴʥʘʷ ɿɻʊ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʠʩʪʝʤʥʦʡ ɿɻʊ, ʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʞʝʥʱʠʥʘ ʧʦʣʥʦʩʪʴʶ ʦʩʦʟʥʘʝʪ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʥʝʟʘʚʠʩʠʤʳʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʢ ʠʟ-ʟʘ ʢʫʨʝʥʠʷ. 

ɼʠʩʣʠʧʠʜʝʤʠʷ Å ʫ ʞʝʥʱʠʥ ʩ ʜʠʩʣʠʧʠʜʝʤʠʝʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʯʨʝʩʢʦʞʥʘʷ ɿɻʊ; 

Å ʧʨʠ ʪʷʞʝʣʦʡ ʜʠʩʣʠʧʠʜʝʤʠʠ ɿɻʊ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʜʣʷ ʧʘʮʠʝʥʪʦʢ ʩ 

ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʥʝʘʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʟʥʘʯʝʥʠʠ 

ʘʥʪʠʛʠʧʝʨʣʠʧʠʜʝʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɺʝʥʦʟʥʘʷ 

ʪʨʦʤʙʦʵʤʙʦʣʠʷ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʚʘʛʠʥʘʣʴʥʘʷ ɿɻʊ ʩ ʵʩʪʨʘʜʠʦʣʦʤ, ʵʩʪʨʠʦʣʦʤ ʠʣʠ 

ʧʨʘʩʪʝʨʦʥʦʤ. 
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ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ/ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɻʊ ʚʢʣʶʯʘʶʪ ʦʩʪʨʦʝ 

ʚʘʛʠʥʘʣʴʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ, ʪʨʦʤʙʦʵʤʙʦʣʠʶ ʠʣʠ ʦʩʪʨʫʶ ʬʘʟʫ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, 

ʧʦʜʦʟʨʝʥʠʝ ʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠʣʠ ʵʥʜʦʤʝʪʨʠʷ, ʨʘʢ 

ʷʠʯʥʠʢʦʚ, ʦʩʪʨʳʡ ʛʝʧʘʪʠʪ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʧʦʟʜʥʷʷ ʢʦʞʥʘʷ 

ʧʦʨʬʠʨʠʷ. 

ʀʥʠʮʠʘʪʠʚʘ ʞʝʥʩʢʦʛʦ ʟʜʦʨʦʚʴʷ (WHI) ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʚ ʩʚʦʝʤ ʨʦʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʮʝʥʠʚʘʣʠʩʴ ʨʠʩʢʠ ɿɻʊ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʤʝʥʦʧʘʫʟʳ. 

ʕʪʦ ʙʳʣʦ ʤʥʦʛʦʮʝʥʪʨʦʚʦʝ ʜʚʦʡʥʦʝ ʩʣʝʧʦʝ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 50 ʜʦ 79 ʣʝʪ ʥʘ ʠʩʭʦʜʥʦʤ ʫʨʦʚʥʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ɿɻʊ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ WHI ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ɿɻʊ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ [105]. ʀʩʩʣʝʜʦʚʘʥʠʝ WHI ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ɿɻʊ 

ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʤʠ 

ʦʩʣʦʞʥʝʥʠʷʤʠ ʠ ʠʥʩʫʣʴʪʦʤ [318]. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ɿɻʊ ʜʣʷ ʣʝʯʝʥʠʷ ʫʤʝʨʝʥʥʳʭ ʠ ʪʷʞʝʣʳʭ ɺʄʉ ʚ ʤʠʥʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʡ ʜʦʟʝ. ʉ 2002 ʛ., ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ WHI, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɿɻʊ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦʩʴ (ʜʦ 

80%), ʧʦʩʢʦʣʴʢʫ ʧʘʮʠʝʥʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʩʪʘʨʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʦʨʤʳ ʣʝʯʝʥʠʷ ɺʄʉ [184]. 

 ʅʝʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʂʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʛʨʫʧʧ ʧʨʝʧʘʨʘʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʩʝʣʝʢʪʠʚʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ 

ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ, 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ, ʛʘʙʘʧʝʥʪʠʥʦʠʜʳ, ʢʣʦʥʠʜʠʥ ʠ ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʘʥʪʘʛʦʥʠʩʪʳ ʥʝʡʨʦʢʠʥʠʥʘ-1 ʠ -3 [246]. 

 Cʝʣʝʢʪʠʚʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʠʥʛʠʙʠʪʦʨʳ 

ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ. ɺ ʢʨʫʧʥʳʭ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʘʨʦʢʩʝʪʠʥ, ʵʩʮʠʪʘʣʦʧʨʘʤ, 

ʮʠʪʘʣʦʧʨʘʤ, ʜʝʩʚʝʥʣʘʬʘʢʩʠʥ ʠ ʚʝʥʣʘʬʘʢʩʠʥ ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʪʷʞʝʩʪʠ ʧʨʠʣʠʚʦʚ [84, 92, 97, 178, 179, 210, 267].  
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ʉʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʳ ʧʘʮʠʝʥʪʘʤ, ʢʦʪʦʨʳʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʶʪ ʠʥʛʠʙʠʪʦʨʳ ʤʦʥʦʘʤʠʥʦʢʩʠʜʘʟʳ, ʠʤʝʶʪ ʚ ʘʥʘʤʥʝʟʝ 

ʥʝʡʨʦʣʝʧʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʠʣʠ ʠʤʝʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨʦʪʦʥʠʥʦʚʦʛʦ ʩʠʥʜʨʦʤʘ 

[210, 226]. ʇʘʮʠʝʥʪʘʤ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʧʫʪʝʡ ʮʠʪʦʭʨʦʤʘ ʈ450, 

ʜʠʩʬʫʥʢʮʠʝʡ ʧʦʯʝʢ ʠʣʠ ʧʝʯʝʥʠ, ʙʠʧʦʣʷʨʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʛʠʧʦʥʘʪʨʠʝʤʠʝʡ ʠ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʦʩʪʦʨʦʞʥʦʩʪʴ 

[210, 226]. ʆʙʱʠʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʚʢʣʶʯʘʶʪ ʪʦʰʥʦʪʫ, ʫʪʦʤʣʷʝʤʦʩʪʴ, 

ʛʦʣʦʚʥʫʶ ʙʦʣʴ, ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ [226]. ɺ 

ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʩʫʠʮʠʜʘʣʴʥʳʝ ʤʳʩʣʠ [210, 226]. 

 ɻʘʙʘʧʝʥʪʠʥʦʠʜʳ. ɻʘʙʘʧʝʥʪʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʦʛ ʛʘʤʤʘ-

ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʣʝʯʝʥʠʷ ʵʧʠʣʝʧʩʠʠ, 

ʥʝʚʨʦʧʘʪʠʯʝʩʢʦʡ ʙʦʣʠ, ʪʨʝʤʦʨʘ, ʩʠʥʜʨʦʤʘ ʙʝʩʧʦʢʦʡʥʳʭ ʥʦʛ, ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʤʠʛʨʝʥʠ ʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʘʩʪʨʦʝʥʠʷ [127]. ɺ 2000 ʛ. ʛʘʙʘʧʝʥʪʠʥ ʚʧʝʨʚʳʝ 

ʙʳʣ ʦʧʠʩʘʥ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʠʣʠʚʦʚ ʠ ʛʠʧʦʪʝʨʤʠʠ ʚ ʩʝʨʠʠ ʦʪʜʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʫ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʫ ʞʝʥʱʠʥ [137]. ʍʦʪʷ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʦʙʣʝʛʯʝʥʠʝ ʧʨʠʣʠʚʦʚ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ 

ʩʨʦʜʩʪʚʦ ʛʘʙʘʧʝʥʪʠʥʘ ʢ ʢʘʣʴʮʠʝʚʳʤ ʢʘʥʘʣʘʤ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʫʶ ʟʦʥʫ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʪʷʞʝʩʪʴ ʠ ʯʘʩʪʦʪʫ ʧʨʠʣʠʚʦʚ [126, 

127, 137]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʘʙʘʧʝʥʪʠʥʘ ʠ ʧʨʝʛʘʙʘʣʠʥʘ ʫ ʞʝʥʱʠʥ, 

ʩʪʨʘʜʘʶʱʠʭ ʚʘʟʦʤʦʪʦʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[127, 137, 210, 228]. 

ɻʘʙʘʧʝʥʪʠʥ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʛʦ 

ʝʩʪʴ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʛʦʨʤʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʞʝʥʱʠʥ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ, ʩʚʷʟʘʥʥʳʤʠ ʩ ɺʄʉ [246]. 

ɸʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. ʆʢʩʠʙʫʪʠʥʠʥ ʷʚʣʷʝʪʩʷ 

ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʣʝʯʝʥʠʷ ʛʠʧʝʨʘʢʪʠʚʥʦʛʦ 

ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Kim W.O. et al. (2010) [301] ʦʮʝʥʠʚʘʣʦʩʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʢʩʠʙʫʪʠʥʠʥʘ ʧʨʠ ʣʝʯʝʥʠʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʛʠʧʝʨʛʠʜʨʦʟʘ ʫ 21 

ʞʝʥʱʠʥʳ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʫʣʫʯʰʠʣʦʩʴ ʧʦʩʣʝ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠʣʠ ʜʨʫʛʠʭ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. ɺʩʝ 
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ʞʝʥʱʠʥʳ ʩʦʦʙʱʠʣʠ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʯʘʩʪʦʪʳ ʠ ʪʷʞʝʩʪʠ ʧʨʠʣʠʚʦʚ, ʧʨʠ ʵʪʦʤ 

ʫʣʫʯʰʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʞʝ ʥʘ 2-ʡ ʜʝʥʴ. ʉʦʦʙʱʘʣʦʩʴ ʦ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʘʭ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ. ɹʦʣʝʝ ʢʨʫʧʥʳʝ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʧʦʣʴʟʫ ʦʢʩʠʙʫʪʠʥʠʥʘ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʠʣʠʚʦʚ [215, 256]. ʀʟ-ʟʘ 

ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʢʩʠʙʫʪʠʥʠʥ ʩʣʝʜʫʝʪ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʥʘʟʥʘʯʘʪʴ 

ʧʦʞʠʣʳʤ ʞʝʥʱʠʥʘʤ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠʣʠ 

ʧʦʣʠʧʨʘʛʤʘʟʠʝʡ. 

ɸʛʦʥʠʩʪʳ ʘʣʴʬʘ-2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ. ʂʣʦʥʠʜʠʥ ʷʚʣʷʝʪʩʷ ʘʛʦʥʠʩʪʦʤ 

ʘʣʴʬʘ-2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ. ʇʨʝʧʘʨʘʪ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʛʠʧʝʨʪʦʥʠʠ. ɽʛʦ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʧʨʠ ʣʝʯʝʥʠʠ ʧʨʠʣʠʚʦʚ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥ ʩ 

ʩʫʞʝʥʠʝʤ ʪʝʨʤʦʥʝʡʪʨʘʣʴʥʦʡ ʟʦʥʳ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʥʦʨʘʜʨʝʥʘʣʠʥʘ [121]. 

ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʭʦʪʷ ʠ 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʩʥʠʞʝʥʠʷ ʪʷʞʝʩʪʠ ʧʨʠʣʠʚʦʚ, ʥʦ ʚ ʮʝʣʦʤ ʜʦʩʪʘʪʦʯʥʦ ʩʢʨʦʤʥʳ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʩʝʣʝʢʪʠʚʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ, ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ 

ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʠ ʛʘʙʘʧʝʥʪʠʥ, ʦʥ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ [210]. 

ʊʘʢʞʝ ʩʦʦʙʱʘʝʪʩʷ ʦ ʥʝʩʢʦʣʴʢʠʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʘʭ, ʚʢʣʶʯʘʷ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, 

ʧʨʝʜʦʙʤʦʨʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʛʠʧʦʪʝʥʟʠʶ ʠ ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʤʝʥʝʝ 

ʞʝʣʘʪʝʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ. 

ɸʥʪʘʛʦʥʠʩʪʳ ʨʝʮʝʧʪʦʨʦʚ ʥʝʡʨʦʢʠʥʠʥʘ. ʊʘʭʠʢʠʥʠʥʳ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ 

ʙʦʣʴʰʠʭ ʩʝʤʝʡʩʪʚ ʧʝʧʪʠʜʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʘʭ. ʊʨʝʤʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʯʣʝʥʘʤʠ ʩʝʤʝʡʩʪʚʘ ʪʘʭʠʢʠʥʠʥʦʚ ʷʚʣʷʶʪʩʷ 

ʩʫʙʩʪʘʥʮʠʷ P (SP), ʥʝʡʨʦʢʠʥʠʥ A (NKA) ʠ NKɺ. ʈʝʮʝʧʪʦʨʳ ʪʘʭʠʢʠʥʠʥʦʚ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ: ʨʝʮʝʧʪʦʨʳ ʥʝʡʨʦʢʠʥʠʥʘ 1 (NK1), NK2 ʠ NK3, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ (ʥʦ ʥʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ) ʩʨʦʜʩʪʚʦ ʢ SP, NKA ʠ 

NKɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [246]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠʣʠʚʳ ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʥʝʡʨʦʥʥʳʤʠ ʧʫʪʷʤʠ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʥʝʡʨʦʥʳ 

ʢʠʩʩʝʧʪʠʥʘ, ʥʝʡʨʦʢʠʥʠʥʘ B ʠ ʜʠʥʦʨʬʠʥʘ, ʘ ʨʝʮʝʧʪʦʨ NK3 ʠ ʝʛʦ ʣʠʛʘʥʜ NKB 

ʪʘʢʞʝ ʚʦʚʣʝʯʝʥʳ ʚ ʵʪʠʦʣʦʛʠʶ ʧʨʠʣʠʚʦʚ [98, 144, 198]. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 



39  

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʥʪʘʛʦʥʠʩʪʳ NK3 ʙʳʩʪʨʦ ʫʤʝʥʴʰʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʷʞʝʩʪʴ 

ʧʨʠʣʠʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʨʝʮʝʧʪʦʨʘ NK1 ʦʩʣʘʙʣʷʝʪ ʨʘʩʰʠʨʝʥʠʝ 

ʢʦʞʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ [98, 207], ʘ ʠʥʬʫʟʠʷ SP ʚʳʟʳʚʘʝʪ ʚʘʟʦʜʠʣʘʪʘʮʠʶ ʠ 

ʧʦʢʨʘʩʥʝʥʠʝ ʣʠʮʘ ʠ ʰʝʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʭ ʧʨʠʣʠʚʦʚ [87, 

317]. 

 ɸʥʪʘʛʦʥʠʩʪʳ ʨʝʮʝʧʪʦʨʦʚ ʥʝʡʨʦʢʠʥʠʥʘ 3 ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʫʤʝʨʝʥʥʳʭ ʠ ʪʷʞʝʣʳʭ ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ 

ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ. ʂ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʧʨʝʧʘʨʘʪʦʚ ʦʪʥʦʩʠʪʩʷ ʬʝʟʦʣʠʥʝʪʘʥʪ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʣʦʢʠʨʦʚʘʥʠʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ NKB ʠ 

ʩʥʠʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥʦʚ KNDy [213]. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʳʩʪʨʦʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʪʷʞʝʩʪʠ ʠ ʯʘʩʪʦʪʳ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ [26, 208, 

302]. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʦʪ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ ʥʝ 

ʟʘʚʠʩʷʪ ʦʪ ʜʦʟʠʨʦʚʢʠ ʠ ʚʢʣʶʯʘʶʪ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʠʥʬʝʢʮʠʶ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ, ʩʠʥʫʩʠʪ, ʛʦʣʦʚʥʫʶ ʙʦʣʴ, ʪʦʰʥʦʪʫ, ʜʠʘʨʝʶ ʠ ʢʘʰʝʣʴ. ʈʝʜʢʠʝ, ʥʦ ʩʝʨʴʝʟʥʳʝ 

ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʚʢʣʶʯʘʣʠ ʧʦʚʳʰʝʥʠʝ ʧʝʯʝʥʦʯʥʳʭ ʧʨʦʙ, ʦʪʩʣʦʡʢʫ ʩʝʪʯʘʪʢʠ, 

ʞʝʣʯʥʦʢʘʤʝʥʥʫʶ ʙʦʣʝʟʥʴ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦ ʘʜʘʧʪʘʮʠʠ ʩ ʧʦʜʘʚʣʝʥʥʳʤ ʥʘʩʪʨʦʝʥʠʝʤ. 

 ʂ ʩʝʣʝʢʪʠʚʥʳʤ ʘʥʪʘʛʦʥʠʩʪʘʤ ʨʝʮʝʧʪʦʨʦʚ NK1 ʠ NK3 ʦʪʥʦʩʷʪ ʧʨʝʧʘʨʘʪ NT-

814. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ RELENT-1 ʫ 76 ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʧʨʠʟʥʘʢʘʤʠ ɺʄʉ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʠʣʠʚʦʚ ʠ ʥʦʯʥʳʭ ʧʨʦʙʫʞʜʝʥʠʡ ʚ 

ʛʨʫʧʧʝ ʞʝʥʱʠʥ, ʧʨʠʥʠʤʘʚʰʠʭ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ [98]. ɺ ʜʨʫʛʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʫʯʘʩʪʠʝʤ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʚʦʟʨʘʩʪʝ 40ï65 ʣʝʪ ʩ 

ʚʘʟʦʤʦʪʦʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʦʪ ʫʤʝʨʝʥʥʦʡ ʜʦ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ, ʯʘʩʪʦʪʘ 

ʧʨʦʷʚʣʝʥʠʡ ʫʤʝʥʴʰʠʣʘʩʴ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, ʧʨʠʥʠʤʘʚʰʠʭ NT-814, ʧʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʴʰʝʝ ʩʨʝʜʥʝʝ ʩʥʠʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʛʨʫʧʧʘʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʜʦʟʠʨʦʚʢʦʡ [211]. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ, ʧʦʚʳʰʘʣʦʩʴ ʢʘʯʝʩʪʚʦ ʩʥʘ ʠ ʞʠʟʥʠ. ʆ 

ʩʝʨʴʝʟʥʳʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʝʯʝʥʠʝʤ, ʥʝ ʩʦʦʙʱʘʣʦʩʴ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʂʉ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʦʬʣʘʚʦʥʦʚ ʩʦʠ, ʮʠʤʠʮʠʬʫʛʠ, ʘʤʠʥʦʢʠʩʣʦʪ, 
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ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ [15]. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʬʣʘʚʦʥʦʚ ʩʦʠ ʥʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʧʣʘʮʝʙʦ [210]. 

ʀʛʣʦʫʢʘʣʳʚʘʥʠʝ ʩʪʘʣʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʞʝʥʱʠʥ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ 

ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʢʘʨʩʪʚʘ ʠʣʠ ʜʦʙʘʚʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʛʣʦʫʢʘʣʳʚʘʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʣʘʮʝʙʦ ʚ ʫʤʝʥʴʰʝʥʠʠ ʩʠʤʧʪʦʤʦʚ 

ʧʨʠʣʠʚʦʚ, ʦʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʠʢʪʠʚʥʦʡ ʘʢʫʧʫʥʢʪʫʨʦʡ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ [210]. ʍʦʪʷ ʠʛʣʦʫʢʘʣʳʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʝʛʦ ʨʫʪʠʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʠʣʠʚʦʚ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

 ʌʠʪʦʵʩʪʨʦʛʝʥʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʫʪʨʠʮʝʚʪʠʢʠ, ʚʢʣʶʯʘʷ 

ʬʠʪʦʵʩʪʨʦʛʝʥʳ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʠʟ-ʟʘ ʠʭ 

ʚʦʟʤʦʞʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʣʝʛʯʘʪʴ ʩʠʤʧʪʦʤʳ ʤʝʥʦʧʘʫʟʳ [25]. ʅʘʧʨʠʤʝʨ, Actaea 

racemosa ʦʙʣʝʛʯʘʝʪ ʩʠʤʧʪʦʤʳ ʤʝʥʦʧʘʫʟʳ, ʚʢʣʶʯʘʷ ʧʨʠʣʠʚʳ, ʧʦʪʣʠʚʦʩʪʴ, 

ʙʝʩʩʦʥʥʠʮʫ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ ʠ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʫʶ ʙʦʣʴ; ʚʘʣʝʨʠʘʥʘ 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʧʨʠʣʠʚʘʭ, ʙʝʩʧʦʢʦʡʩʪʚʝ ʠ ʥʘʨʫʰʝʥʠʷʭ ʩʥʘ; 

ʞʝʥʴʰʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʣʝʯʝʥʠʠ ʜʝʧʨʝʩʩʠʠ, ʙʝʩʩʦʥʥʠʮʳ ʠ 

ʫʣʫʯʰʝʥʠʠ ʩʝʢʩʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ; ʛʠʥʢʛʦ ʜʚʫʣʦʧʘʩʪʥʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʚʥʠʤʘʥʠʷ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ [25]. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʬʠʪʦʵʩʪʨʦʛʝʥʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʘʢʪʝʷ ʢʠʩʪʝʚʠʜʥʘʷ, 

ʚʘʣʝʨʠʘʥʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʠ ʛʠʥʢʛʦ ʜʚʫʣʦʧʘʩʪʥʳʡ, ʜʝʡʩʪʚʫʶʪ ʯʝʨʝʟ ʨʘʟʥʳʝ 

ʵʩʪʨʦʛʝʥ-ʥʝʟʘʚʠʩʠʤʳʝ ʧʫʪʠ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʳ. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʩʦʝʚʳʭ ʙʦʙʦʚ ʠ ʩʥʠʞʝʥʠʝʤ ɺʄʉ [274]. ʇʦ ʦʮʝʥʢʘʤ, ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʝʚʳʭ ʙʦʙʦʚ ʚ 

ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ʂʠʪʘʡ, ʗʧʦʥʠʶ, ʊʘʡʚʘʥʴ ʠ ʂʦʨʝʶ, ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ 

ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʘʟʠʘʪʩʢʠʭ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

ʯʘʩʪʦʪʘ ʧʨʠʣʠʚʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (10ï25%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʚ 

ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ (60ï90%) [252]. 

ʀʟʦʬʣʘʚʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʠʟ ʩʦʝʚʳʭ ʙʦʙʦʚ. ʆʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʵʩʪʨʦʛʝʥʦʧʦʜʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʝʛʯʘʪʴ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʡ 
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ʩʠʥʜʨʦʤ. ɼʚʘ ʪʠʧʘ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ ʚʢʣʶʯʘʶʪ ERŬ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʘʪʢʝ ʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ, ʠ ERɓ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʦʩʪʷʭ, ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʝ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ [224]. ʂʘʢ ʧʨʘʚʠʣʦ, ʘʬʬʠʥʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ ʠʟʦʬʣʘʚʦʥʦʚ 

ʚʳʰʝ ʩ ERɓ, ʯʝʤ ʢ ERŬ. ʀʩʧʦʣʴʟʫʷ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ in vitro ʜʣʷ ʦʮʝʥʢʠ 

ʵʩʪʨʦʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʠʟʦʬʣʘʚʦʥʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʫʶ 

ʘʢʪʠʚʥʦʩʪʴ: ʵʩʪʨʘʜʠʦʣ (ɽ2) 100, ʜʘʠʜʟʝʠʥ 0,013, ʛʝʥʠʩʪʝʠʥ 0,084 ʠ S-ʵʢʚʦʣ 0,061 

[111]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʦʬʣʘʚʦʥʦʚ ʤʦʞʝʪ ʚ 10 000 ʨʘʟ ʧʨʝʚʳʰʘʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ɽ2, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ [69]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʠʟʦʬʣʘʚʦʥʦʚ ʥʘ ʩʘʤʦʢ ʤʳʰʝʡ ʩ 

ʥʦʢʘʫʪʦʤ ʘʨʦʤʘʪʘʟʳ ʠ ʜʝʬʠʮʠʪʦʤ ʵʩʪʨʦʛʝʥʘ, ʟʘʢʣʶʯʘʚʰʝʝʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʠ ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʷʠʯʥʠʢʦʚ [52]. 

ɺʳʧʦʣʥʝʥʥʦʝ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʩʥʠʞʝʥʠʝ ʪʷʞʝʩʪʠ ʠ 

ʯʘʩʪʦʪʳ ʧʨʠʣʠʚʦʚ ʥʘ 57% ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ 60 ʤʛ 

ʠʟʦʬʣʘʚʦʥʦʚ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 12 ʥʝʜʝʣʴ [158]. ʀʩʧʦʣʴʟʫʷ ʠʥʜʝʢʩ ʤʝʥʦʧʘʫʟʳ 

ʂʫʧʧʝʨʤʘʥʘ, Cancellieri F. et al. (2007) ʩʦʦʙʱʠʣʠ, ʯʪʦ 72 ʤʛ ʠʟʦʬʣʘʚʦʥʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʦʝʚʳʭ ʙʦʙʦʚ ʠ ʢʨʘʩʥʦʛʦ ʢʣʝʚʝʨʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʯʘʩʪʦʪʫ ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʠʣʠʚʦʚ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʧʨʠʝʤʘ [103]. 

ʅʘʟʥʘʯʝʥʠʝ ʩʦʝʚʳʭ ʦʨʝʭʦʚ ʚ ʪʝʯʝʥʠʝ 8 ʥʝʜʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʠʪʝʣʷ 

ʥʝʩʦʝʚʦʛʦ ʙʝʣʢʘ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʩʠʤʧʪʦʤʘ ʧʨʠʣʠʚʦʚ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 40% [274]. ɺ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʠʟʦʬʣʘʚʦʥ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʫʤʝʥʴʰʝʥʠʠ 

ʩʠʤʧʪʦʤʦʚ ʧʨʠʣʠʚʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʝʚʳʤ ʠʟʦʬʣʘʚʦʥʦʤ [96]. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʭʝʤʘ ʧʨʠʝʤʘ ʠʟʦʬʣʘʚʦʥʦʚ ʜʣʷ ʞʝʥʱʠʥ ʩ 

ʩʠʤʧʪʦʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʤʝʥʦʧʘʫʟʦʡ. ɺ ʦʪʯʝʪʝ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ 1999 ʛ. 

Washburn S. et al. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʚʝʜʝʥʠʝʤ ʚʩʝʛʦ ʦʙʲʝʤʘ ʩʦʝʚʦʡ 

ʜʦʙʘʚʢʠ ʚ ʦʜʥʦʡ ʜʦʟʝ, ʨʘʟʜʝʣʝʥʠʝ ʜʦʟʳ ʥʘ ʜʚʘ ʨʘʟʘ ʚ ʩʫʪʢʠ ʵʬʬʝʢʪʠʚʥʝʝ ʩʥʠʞʘʝʪ 

ʪʷʞʝʩʪʴ ʧʨʠʣʠʚʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʵʬʬʝʢʪʝ ʬʠʪʦʵʩʪʨʦʛʝʥʦʚ 

ʧʨʠ ʩʪʘʙʠʣʴʥʳʭ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʫʨʦʚʥʷʭ [86]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʦʦʙʱʘʣʦʩʴ ʦʙ ʘʥʘʣʦʛʠʯʥʦʤ ʦʪʢʨʳʪʠʠ: ʢʘʢ 40 ʤʛ, ʪʘʢ ʠ 60 ʤʛ ʠʟʦʬʣʘʚʦʥʦʚʦʛʦ 
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ʘʛʣʠʢʦʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʜʘʠʜʟʝʠʥ, ʧʨʠʥʠʤʘʝʤʳʝ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ, ʤʦʛʫʪ ʩʥʠʟʠʪʴ 

ʯʘʩʪʦʪʫ ʧʨʠʣʠʚʦʚ ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ [73]. ʆ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʠ ʪʷʞʝʩʪʠ 

ʧʨʠʣʠʚʦʚ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʚʘʟʦʤʦʪʦʨʥʦʡ, ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ, 

ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʝʢʩʫʘʣʴʥʦʡ ʩʬʝʨʘʭ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʯʝʪʘʥʠʷ ʚʝʛʘʥʩʢʦʡ ʜʠʝʪʳ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʠ 

ʮʝʣʴʥʳʭ ʩʦʝʚʳʭ ʙʦʙʦʚ ʩʦʦʙʱʘʝʪ Barnard N.D. et al. (2021) [295]. ɸʚʪʦʨʳ 

ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 12-ʥʝʜʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʫʯʘʩʪʥʠʢʦʚ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ ʛʨʫʧʧʳ ʥʝ ʙʳʣʦ ʫʤʝʨʝʥʥʳʭ ʠʣʠ ʩʠʣʴʥʳʭ ʧʨʠʣʠʚʦʚ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʠʟʦʬʣʘʚʦʥʦʚ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʪʴ ɺʄʉ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʞʝʥʱʠʥ ʚʳʨʘʙʘʪʳʚʘʪʴ S-ʵʢʚʦʣ ï ʘʢʪʠʚʥʳʡ 

ʠʟʦʬʣʘʚʦʥ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʦʝ, ʥʦ ʷʚʣʷʝʪʩʷ 

ʤʝʪʘʙʦʣʠʪʦʤ, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʤʠʢʨʦʬʣʦʨʦʡ ʢʠʰʝʯʥʠʢʘ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ 

ʩʦʠ. ɺ ʦʪʯʝʪʝ, ʘʥʘʣʠʟʠʨʫʶʱʝʤ ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ 

ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʤʠʢʨʦʬʣʦʨʘ ʢʦʪʦʨʳʭ ʧʨʦʜʫʮʠʨʫʝʪ S-ʵʢʚʦʣ, ʯʘʩʪʦʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷʞʝʩʪʴ ɺʄʉ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʥʝʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʞʝʥʱʠʥ [85]. 

 ʆʜʥʠʤ ʠʟ ʤʘʣʦʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʢʫʧʠʨʦʚʘʥʠʠ ʨʘʥʥʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʪʘʤʠʥʘ D 

(VD). ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʨʘʧʠʠ 

ʧʦʟʜʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʂʉ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʪʝʦʧʦʨʦʟʘ [91, 151, 308], ʘ ʪʘʢʞʝ 

ʚʘʛʠʥʘʣʴʥʦʡ ʘʪʨʦʬʠʠ [88], ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [90], 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ [222, 314]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ VD ʥʘ 

ʨʘʥʥʠʝ ʩʠʤʧʪʦʤʳ ʂʉ ʝʜʠʥʠʯʥʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [55, 89]. 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʝʜʝʥʠʷ ʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʜʝʬʠʮʠʪʘ 

VD ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʨʘʙʦʪ. ʇʨʠʯʝʤ, ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʜʦʩʪʦʚʝʨʥʦʡ, ʠʣʠ 

ʙʣʠʟʢʦʡ ʢ ʜʦʩʪʦʚʝʨʥʦʡ ʩʚʷʟʠ ʜʝʬʠʮʠʪʘ ʫʢʘʟʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ ʩ ʥʘʣʠʯʠʝʤ ɺʄʉ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 52 ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥʳ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 44 ʜʦ 76 

ʣʝʪ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʝʥ 

ʙʦʣʝʝ ʯʝʤ ʫ 80% ʫʯʘʩʪʥʠʢʦʚ [243]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ D ʫ 
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ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʊʘʢ, ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ ʫ 

32,1% ʞʝʥʱʠʥ ʧʦʩʣʝ ʤʝʥʦʧʘʫʟʳ ʫʨʦʚʝʥʴ 25(OH)D ʙʳʣ ʥʠʞʝ 20 ʥʛ/ʤʣ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ ʀʥʜʠʠ, ʂʠʪʘʝ ʠ ʉʐɸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʠʪʘʤʠʥʘ D 

ʙʳʣʘ ʚʳʰʝ, ʩʦʩʪʘʚʣʷʷ 53,3%, 72,1% ʠ 53% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [296]. ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩʥʠʞʝʥʥʳʝ ʫʨʦʚʥʠ VD ʚʳʷʚʣʷʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʫ 80 % ʣʠʮ ʚ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʵʪʘ ʮʠʬʨʘ ʥʝʨʝʜʢʦ ʚʦʟʨʘʩʪʘʝʪ [11]. ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʄʦʩʢʚʝ, ʥʦʨʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ VD ʚ ʢʨʦʚʠ 

ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʫ 3,2% ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʘ ʫ 70,3% ʙʳʣ ʚʳʷʚʣʝʥ ʝʛʦ 

ʜʝʬʠʮʠʪ [16]. Arslanca T. et al. (2020) ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʫʨʦʚʥʷ VD ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ 

ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 52 ʧʘʮʠʝʥʪʘ ʠʟ 104 ʚ ʛʨʫʧʧʝ ʩ 

ʧʨʠʣʠʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʜʝʨʞʘʥʠʝʤ ʜʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ ʥʠʞʝ 20 ʥʛ/ʤʣ, 

ʪʦʛʜʘ ʢʘʢ ʪʦʣʴʢʦ ʫ 25 ʧʘʮʠʝʥʪʦʚ ʠʟ 106 ʚ ʛʨʫʧʧʝ ʙʝʟ ʧʨʠʣʠʚʦʚ ʢʦʥʮʝʥʪʨʘʮʠʷ VD 

ʙʳʣʘ ʥʠʞʝ ʫʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ [289]. ɸʚʪʦʨʳ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ, 

ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʧʨʠʣʠʚʦʚ ʥʘ 

5,9%. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ LeBlanc E.S. et al. (2014) ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʝʞʜʫ 

ʫʨʦʚʥʷʤʠ VD ʠ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʳ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʦʛʨʘʥʠʯʥʦ ʟʥʘʯʠʤʳʝ ʘʩʩʦʮʠʘʮʠʠ (ʟʥʘʯʝʥʠʷ p ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,05 ʜʦ 0,06 ʜʣʷ 

ʧʦʣʥʦʩʪʴʶ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ). ɸʚʪʦʨʳ ʥʝ ʚʳʷʚʠʣʠ ʥʠʢʘʢʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʚʠʪʘʤʠʥʘ D ʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ [311]. 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʦʣʴ VD ʚ ʩʥʠʞʝʥʠʠ ʚʦʩʧʘʣʝʥʠʷ, ʢʦʪʦʨʦʝ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ 

ʚʳʰʝ, ʩʦʧʨʦʚʦʞʜʘʝʪ ɺʄʉ ʧʨʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ. ʕʪʦʪ ʵʬʬʝʢʪ ʩʚʷʟʘʥ, 

ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʮʠʪʦʢʠʥʦʚʦʡ ʩʝʪʴʶ [32]. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ 

ʢʘʣʴʮʠʪʨʠʦʣ ʧʦʜʘʚʣʷʝʪ ʠʤʤʫʥʥʳʝ ʦʪʚʝʪʳ ʊ-ʭʝʣʧʝʨʦʚ I ʪʠʧʘ ʧʫʪʝʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʪʠʧʘ I, ʪʘʢʠʭ ʢʘʢ ʀʃ-12, ʀʌʅɔ, ʀʃ-6, 

ʀʃ-8 ʌʅʆŬ ʠ ʀʃ-9. ʀ ʥʘʧʨʦʪʠʚ, ʚʠʪʘʤʠʥ D ʧʦʚʳʰʘʝʪ ʚʳʨʘʙʦʪʢʫ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʀʃ-4, ʀʃ-5 ʠ ʀʃ-10 

[68, 249, 310]. ʕʪʘ ʨʝʛʫʣʷʮʠʷ ʮʠʪʦʢʠʥʦʚ ʚ ʦʩʥʦʚʥʦʤ ʦʧʦʩʨʝʜʦʚʘʥʘ ʙʣʦʢʠʨʦʚʘʥʠʝʤ 
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ʘʢʪʠʚʘʮʠʠ ʨ65 ʩʫʙʲʝʜʠʥʠʮʳ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ NF-kB ʟʘ ʩʯʝʪ 

ʘʢʪʠʚʘʮʠʠ ʠʥʛʠʙʠʪʦʨʥʦʛʦ ʙʝʣʢʘ NF-kB IkBa [68]. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʣʴʮʠʪʨʠʦʣ 

ʘʢʪʠʚʠʨʫʝʪ ʊ-ʭʝʣʧʝʨʳ II  ʪʠʧʘ ʠ ʪʦʣʝʨʦʛʝʥʥʳʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʠʥʛʠʙʠʨʫʝʪ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʊ-ʭʝʣʧʝʨʦʚ I ʪʠʧʘ ʠ ʠʥʜʫʮʠʨʫʝʪ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ ʢʣʝʪʢʠ. ɺʩʝ ʵʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʩʠʥʪʝʟʘ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʩʥʠʞʝʥʠʶ 

ʧʨʦʜʫʢʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [131]. 

ʇʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʪʦʤ, ʯʪʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʠʪʘʤʠʥʘ D ʤʦʞʝʪ, ʧʦʤʠʤʦ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʪʘʢʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ [113, 218]. ɼʦʣʛʦʝ ʚʨʝʤʷ 

ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʚʠʪʘʤʠʥʘ D (1,25(OH)2D) ï ʢʘʣʴʮʠʪʨʠʦʣ (1,25-

ʜʠʛʠʜʨʦʚʠʪʘʤʠʥ D3) ʠ ʵʨʛʦʢʘʣʴʮʠʪʨʠʦʣ (1,25-ʜʠʛʠʜʨʦʚʠʪʘʤʠʥ D2) 

ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʦʯʢʘʭ ʧʫʪʝʤ ʧʨʝʚʨʘʱʝʥʠʷ 25-ʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥʘ D 

(25(OH)D) ï ʢʘʣʴʮʠʜʠʦʣʘ (25-ʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥ D3, 25(ʆʅ)D3) ʠ ʵʨʛʦʢʘʣʴʮʠʜʦʣʘ 

(25-ʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥ D2, 25 (ʆʅ) D2). ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʬʝʨʤʝʥʪ 1-ʘʣʴʬʘ-ʛʠʜʨʦʢʩʠʣʘʟʘ, ʢʦʪʦʨʳʡ ʧʨʝʚʨʘʱʘʝʪ 25(OH)D ʚ 1,25(OH)2D, 

ʪʘʢʞʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʜʨʫʛʠʭ ʪʢʘʥʷʭ, ʚʢʣʶʯʘʷ ʛʦʣʦʚʥʦʡ ʤʦʟʛ (ʪʦ ʝʩʪʴ ʚ 

ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʝ, ʛʠʧʧʦʢʘʤʧʝ ʠ ʛʠʧʦʪʘʣʘʤʫʩʝ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʘʞʥʦʡ 

ʨʦʣʠ ʚʠʪʘʤʠʥʘ D ʚ ʨʝʛʫʣʷʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʘʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ [77]. 

ʌʘʢʪʠʯʝʩʢʠ, ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʩʚʷʟʴ ʤʝʞʜʫ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚʠʪʘʤʠʥʘ D ʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʰʠʟʦʬʨʝʥʠʷ, ʘʫʪʠʟʤ ʠ ʜʝʧʨʝʩʩʠʷ [113]. 

ʅʝʜʘʚʥʦ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʠʪʘʤʠʥ D ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʫʨʦʚʥʷ ʩʝʨʦʪʦʥʠʥʘ ʠ ʤʝʣʘʪʦʥʠʥʘ, ʯʪʦ ʝʱʝ ʨʘʟ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʘʞʥʦʩʪʴ ʚʠʪʘʤʠʥʘ D ʜʣʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʨʝʛʫʣʷʮʠʠ 

ʥʘʩʪʨʦʝʥʠʷ ʠ ʩʥʘ [218, 219]. ɼʚʘ ʤʝʪʘ-ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ 

ʜʝʧʨʝʩʩʠʠ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ [163, 309]. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʘ-

ʘʥʘʣʠʟʳ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ ʫʤʝʨʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʚʠʪʘʤʠʥʘ D ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʜʝʧʨʝʩʩʠʝʡ [280, 313]. ʅʘʧʨʦʪʠʚ, ʜʚʘ ʜʨʫʛʠʭ ʤʝʪʘ-

ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʶʱʠʝ ʦʙʨʘʟʮʳ ʧʘʮʠʝʥʪʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʙʦʣʴʰʠʤ 
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ʜʝʧʨʝʩʩʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʥʝ ʚʳʷʚʠʣʠ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ ʚʠʪʘʤʠʥʘ D ʥʘ 

ʜʝʧʨʝʩʩʠʚʥʳʝ ʩʠʤʧʪʦʤʳ [102, 315]. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʥʘʩʪʨʦʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʪʘʤʠʥʘ D ʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ʅʝʜʘʚʥʠʡ ʤʝʪʘʘʥʘʣʠʟ Gao Q. et al. (2018) [275] ʚʢʣʶʯʘʣ 

ʜʝʚʷʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʳʚʦʨʦʪʦʯʥʳʤ 25(OH)D ʠ 

ʨʠʩʢʦʤ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʢʘʢ ʫ ʟʜʦʨʦʚʳʭ, ʪʘʢ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʘʧʥʦʵ ʚʦ ʩʥʝ). ʀʭ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʣʶʜʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚʠʪʘʤʠʥʘ D ʯʘʱʝ ʠʤʝʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, 

ʙʦʣʝʝ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʩʥʘ, ʙʦʣʝʝ ʢʦʨʦʪʢʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ ʠ/ʠʣʠ 

ʯʨʝʟʤʝʨʥʫʶ ʜʥʝʚʥʫʶ ʩʦʥʣʠʚʦʩʪʴ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʚʣʠʷʥʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʠʪʘʤʠʥʘ D (<30 ʥʛ/ʤʣ) ʥʘ ʥʘʩʪʨʦʝʥʠʝ, ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ 

ʧʦʚʝʜʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʣʠʷʥʠʠ ʚʠʪʘʤʠʥʘ D ʥʘ ʨʝʛʫʣʷʮʠʶ ʩʝʨʦʪʦʥʠʥʘ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ [218, 219]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ 

ʜʦʩʪʘʪʦʯʥʳʝ ʫʨʦʚʥʠ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʷʮʠʠ ʛʝʥʘ 

ʪʨʠʧʪʦʬʘʥʛʠʜʨʦʢʩʠʣʘʟʳ (ʊʈʅ), ʠʥʛʠʙʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʬʝʨʤʝʥʪʘ 

ʪʨʠʧʪʦʬʘʥʛʠʜʨʦʢʩʠʣʘʟʳ 1 (TPH1), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ 

ʩʝʨʦʪʦʥʠʥʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ 25(OH)D ʚ ʪʢʘʥʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʚʳʰʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʪʨʠʧʪʦʬʘʥʛʠʜʨʦʢʩʠʣʘʟʳ 2 (TPH2), ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʦʪʦʥʠʥʘ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʨʦʪʦʥʠʥʘ ʚ ʤʦʟʛʝ ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʥʘ ʥʘʩʪʨʦʝʥʠʝ, 

ʧʦʟʥʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʠʤʧʫʣʴʩʦʚ ʠ ʩʦʮʠʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ. ɼʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʘʢʪʠʚʥʘʷ ʬʦʨʤʘ ʚʠʪʘʤʠʥʘ D ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʝʪ ʙʳʩʪʨʦ (ʚ 

ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ) ʘʢʪʠʚʠʨʦʚʘʪʴ TPH2 ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʥʝʡʨʦʥʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩʳ [18]. 

ʆʜʥʠʤ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʘʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʨʦʣʠ ʚʠʪʘʤʠʥʘ 

D ʚ ʧʨʦʜʫʢʮʠʠ ʩʝʨʦʪʦʥʠʥʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʷʚʣʷʝʪʩʷ 

ʨʝʛʫʣʷʮʠʷ ʫʨʦʚʥʷ ʤʝʣʘʪʦʥʠʥʘ [219]. ʌʘʢʪʠʯʝʩʢʠ, ʰʠʰʢʦʚʠʜʥʘʷ ʞʝʣʝʟʘ 
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ʧʨʝʦʙʨʘʟʫʝʪ ʩʝʨʦʪʦʥʠʥ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʧʦʩʨʝʜʩʪʚʦʤ ʵʢʩʧʨʝʩʩʠʠ TPH1, ʚ 

ʤʝʣʘʪʦʥʠʥ ʚ ʚʝʯʝʨʥʝʝ ʠ ʥʦʯʥʦʝ ʚʨʝʤʷ [217]. ʐʠʰʢʦʚʠʜʥʘʷ ʞʝʣʝʟʘ, ʭʦʪʷ ʠ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʪʢʘʥʷʤ, ʪʘʢ ʢʘʢ 

ʷʚʣʷʝʪʩʷ ʮʠʨʢʫʤʚʝʥʪʨʠʢʫʣʷʨʥʳʤ ʦʨʛʘʥʦʤ (ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ) [82]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʚʝʯʝʨʥʝʝ ʠ ʥʦʯʥʦʝ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʫʨʦʚʥʠ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ (ʘ ʪʘʢʞʝ ʫʨʦʚʥʠ 1,25(OH)2D) 

ʩʥʠʞʘʶʪʩʷ, ʵʢʩʧʨʝʩʩʠʷ TPH1 ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʚʳʨʘʙʦʪʢʝ ʩʝʨʦʪʦʥʠʥʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʤʝʣʘʪʦʥʠʥ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʥʦʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʵʢʩʧʨʝʩʩʠʠ TPH1 ʚ ʚʝʯʝʨʥʝʝ ʠ ʥʦʯʥʦʝ 

ʚʨʝʤʷ, ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ, ʠ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ TPH2 ʚ 

ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʜʦʩʪʘʪʦʯʥʫʶ ʚʳʨʘʙʦʪʢʫ ʩʝʨʦʪʦʥʠʥʘ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʮʠʨʢʘʜʥʳʭ ʫʨʦʚʥʷʭ 25(OH)D ʠ 1,25(OH)2D ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʚʝʯʝʨʦʤ ʠ ʥʦʯʴʶ [79]. ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 24-ʯʘʩʦʚʳʭ ʨʠʪʤʘʭ 

1,25(OH)2D ʚ ʩʳʚʦʨʦʪʢʝ ʫ ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ [78]. ʊʦʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ 25(OH)D ʠ 1,25(OH)2D ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ, ʚʝʨʦʷʪʥʦ, 

ʚʘʨʴʠʨʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ ʠ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ. ʅʝʜʘʚʥʝʝ 4-ʜʥʝʚʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥ, ʝʞʝʜʥʝʚʥʦ ʧʨʠʥʠʤʘʶʱʠʭ ʜʦʙʘʚʢʫ ʚʠʪʘʤʠʥʘ D 

(5000 ʄɽ), ʚʳʷʚʠʣʦ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠʤʝʨʥʦ ʥʘ 

20%. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʙʩʦʣʶʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʫʨʦʚʥʷ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 15 ʥʛ/ʤʣ [124]. ɺʦʟʤʦʞʥʦ, ʥʘʨʫʰʝʥʠʷ ʚ ʵʪʠʭ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʷʭ, 

ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʩʫʙʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʜʦʙʘʚʢʠ ʚʠʪʘʤʠʥʘ D (ʪ. ʝ. ʜʦʟʳ ʠʣʠ 

ʚʨʝʤʝʥʠ), ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʚʨʝʤʷ ʠ/ʠʣʠ ʢʘʯʝʩʪʚʦ ʩʥʘ ʠʟ-ʟʘ ʨʦʣʠ ʚʠʪʘʤʠʥʘ D ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʣʘʪʦʥʠʥʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʚʠʪʘʤʠʥʘ D ʷʚʣʷʝʪʩʷ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ ʧʨʠ ʨʘʥʥʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ, ʚʢʣʶʯʘʷ ʜʝʧʨʝʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʙʦʣʴʰʠʤ ʤʘʩʩʠʚʦʤ ʧʦʜʢʨʝʧʣʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʤ ʦʧʳʪʦʤ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʠʪʘʤʠʥʘ D ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʥʠʞʝʥʠʷ 
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ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʭʦʪʷ ʚʣʠʷʥʠʝ ʜʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʪʝʯʝʥʠʝ ɺʄʉ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʘʪʦʛʝʥʝʟʘ ʨʘʥʥʠʭ ʩʠʤʧʪʦʤʦʚ ʂʉ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥʘ D ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʝʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʜʠʥʘʤʠʢʫ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ, ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʚʥʝʡ ʢʣʶʯʝʚʳʭ 

ʮʠʪʦʢʠʥʦʚ ʢʘʢ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʥʘ ʨʘʥʥʠʭ ʝʛʦ ʩʪʘʜʠʷʭ.  
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ʈɸɿɼɽʃ 2 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

 

2.1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɻʦʨʴʢʦʛʦè (ɻʆʆ ɺʇʆ ɼʆʅʅʄʋ ʀʄ.ʄ.ɻʆʈʔʂʆɻʆ). ɺʩʝ 

ʞʝʥʱʠʥʳ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʧʠʩʴʤʝʥʥʦʝ 

ʜʦʙʨʦʚʦʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ. ʅʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʚʩʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʙʳʣʠ ʦʟʥʘʢʦʤʣʝʥʳ ʩ ʮʝʣʷʤʠ ʠ ʭʘʨʘʢʪʝʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ ʧʦ ʚʩʝʤ ʠʥʪʝʨʝʩʫʶʱʠʤ ʘʩʧʝʢʪʘʤ. ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʩʝʤʠ ʵʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʥʘʫʯʥʳʤ 

ʨʘʙʦʪʘʤ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʢʦʤʠʪʝʪʘ ʧʦ 

ʙʠʦʵʪʠʢʝ ɻʆʆ ɺʇʆ ɼʆʅʅʄʋ ʀʄ.ʄ.ɻʆʈʔʂʆɻʆ. 

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʠ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʨʘʙʦʪʳ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 

ʚ ʜʚʘ ʵʪʘʧʘ. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʠʩʫʥʢʝ 2.1. 

ʅʘ I ʵʪʘʧʝ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʂʉ ʚ ɼʦʥʝʮʢʦʤ ʨʝʛʠʦʥʝ ʥʘʤʠ 

ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 328 ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 48 ʜʦ 57 ʣʝʪ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʤʝʥʦʧʘʫʟʳ ʜʦ 5 ʣʝʪ. ʆʪʙʦʨ ʞʝʥʱʠʥ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ 

ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ. ʅʘʣʠʯʠʝ ʂʉ ʧʦʜʪʚʝʨʞʜʘʣʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɺʩʝ ʞʝʥʱʠʥʳ ʩ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʂʉ ʧʨʦʭʦʜʠʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʥʠʢʘ ʦʮʝʥʢʠ 

ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ. 

ʅʘʨʷʜʫ ʩ ʠʟʫʯʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʣʴʰʠʥʩʪʚʫ ʞʝʥʱʠʥ 

(n=302) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ (ʪʠʧ 

ʠʩʩʣʝʜʦʚʘʥʠʷ çʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴè). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 229 ʠʟ 302 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʥʥʠʝ ʧʨʠʟʥʘʢʦʚ ʂʉ, ʠʤ ʙʳʣ 

ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʆʩʪʘʣʴʥʳʝ ʣʠʮʘ, ʧʨʠʥʷʚʰʠʝ 

ʫʯʘʩʪʠʝ  ʚ  ʠʩʩʣʝʜʦʚʘʥʠʠ   (n=73),  ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ   ʦʪʩʫʪʩʪʚʠʝʤ   ʢʣʠʥʠʯʝʩʢʠʭ  
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I  ʵʪʘʧ

ʂʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʦʣʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʚʠʪʘʤʠʥʦʤ ɼ, ʠʤʤʫʥʥʳʭ ʠ 

ʛʦʨʤʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʘʪʦʛʝʥʝʟʝ ʂʉ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʪʘʤʠʥʘ ɼ ʫ ʞʝʥʱʠʥ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 48 ʜʦ 57 ʣʝʪ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʤʝʥʦʧʘʫʟʳ ʜʦ 5 ʣʝʪ 

(n=328)

II  ʵʪʘʧ

ʆʮʝʥʢʘ ʚʢʣʶʯʝʥʠʷ ʚ ʩʭʝʤʫ ʪʝʨʘʧʠʠ ʞʝʥʱʠʥ ʩ ʂʉ ʧʨʝʧʘʨʘʪʘ ʚʠʪʘʤʠʥʘ 

ɼ

ɾʝʥʱʠʥʳ ʩ ʂʉ

(ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ, n=229)

ɾʝʥʱʠʥʳ ʙʝʟ ʂʉ

(ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, n=73)

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ 4 ʛʨʫʧʧʳ

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ

Iʘ ï ʪʝʨʘʧʠʷ 

ʌʝʤʦʩʪʦʥʦʤ

(n=58) ʚ ʪʝʯʝʥʠʝ 6 

ʤʝʩ.

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ

Iʙ ï ʪʝʨʘʧʠʷ 

ʌʝʤʦʩʪʦʥʦʤ ʠ 

ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʦʤ

(n=57) ʚ ʪʝʯʝʥʠʝ 6 

ʤʝʩ.

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ

IIʘ ï ʪʝʨʘʧʠʷ

ʄʝʥʩʝ

 (n=57) ʚ ʪʝʯʝʥʠʝ 6 

ʤʝʩ.

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ

IIʙ ï ʪʝʨʘʧʠʷ

ʄʝʥʩʝ ʠ 

ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʦʤ

(n=57) ʚ ʪʝʯʝʥʠʝ 6 

ʤʝʩ.

ʂʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ Iʘ 

(n=53)

ʂʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ Iʙ 

(n=51)

ʂʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ IIʘ 

(n=55)

ʂʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ IIʙ 

(n=50)

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʂʉ ʚ 

ʜʚʫʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʂʉ ʚ 

ʜʚʫʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ
 

ʈʠʩʫʥʦʢ 2.1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʆʥʠ ʩʦʩʪʘʚʠʣʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʞʝʥʱʠʥ ʩ ʂʉ ʚʢʣʶʯʘʣʦ ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ 

ʪʷʞʝʩʪʠ ʦʪʜʝʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʂʉ, ʘ ʪʘʢʞʝ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʂʉ ʚ 

ʮʝʣʦʤ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʥʠʢʘ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ. ɺʩʝ ʞʝʥʱʠʥʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʂʉ ʙʳʣʠ 

ʣʘʙʦʨʘʪʦʨʥʦ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ ʩʳʚʦʨʦʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 25(OH)D, ʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ. 

ʇʨʠ ʦʪʙʦʨʝ ʧʘʮʠʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʢʨʠʪʝʨʠʷʤʠ 

ʚʢʣʶʯʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ.  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʞʝʥʩʢʠʡ ʧʦʣ, ʚʦʟʨʘʩʪ 48-57 ʣʝʪ, 

ʧʦʩʪʤʝʥʦʧʘʫʟʘ (ʩʪʦʡʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʤʝʥʩʪʨʫʘʮʠʡ ʩʨʦʢʦʤ ʤʠʥʠʤʫʤ 12 ʤʝʩʷʮʝʚ) 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 5 ʣʝʪ, ʧʠʩʴʤʝʥʥʦʝ ʜʦʙʨʦʚʦʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʛʣʘʩʠʝ ʧʘʮʠʝʥʪʘ.  

ʂʨʠʪʝʨʠʷ ʠʩʢʣʶʯʝʥʠʷ: ʥʘʣʠʯʠʝ ʘʫʪʦʠʤʤʫʥʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ; ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ; 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ; ʭʨʦʥʠʯʝʩʢʠʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʷʟʚʝʥʥʳʡ ʢʦʣʠʪ ʠ ʜʨ.); ʧʨʠʝʤ 

ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʦʚ (ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ ʠ ʜʨ.); 

ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʅʘ II ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ 229 ʞʝʥʱʠʥ ʩ ʂʉ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ 4 

ʨʘʚʥʦʮʝʥʥʳʝ ʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ 2.1). ʇʝʨʚʘʷ ʛʨʫʧʧʘ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ Iʘ, n=58) 

ʧʦʣʫʯʘʣʘ ʩʪʘʥʜʘʨʪʥʫʶ ʛʦʨʤʦʥʘʣʴʥʫʶ ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ ʪʝʨʘʧʠʶ ʧʨʝʧʘʨʘʪʦʤ 

ʌʝʤʦʩʪʦʥÈ 1/10 (Abbott Biologicals B.V. ʅʠʜʝʨʣʘʥʜʳ), ʩʦʜʝʨʞʘʱʠʤ 1,03 ʤʛ 

ʵʩʪʨʘʜʠʦʣʘ ʛʝʤʠʛʠʜʨʘʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʶ ʵʩʪʨʘʜʠʦʣʘ 1 ʤʛ, ʠ 10 ʤʛ 

ʜʠʜʨʦʛʝʩʪʝʨʦʥʘ, ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ Iʙ, 

n=57) ʚʦʰʣʠ ʞʝʥʱʠʥʳ, ʢʦʪʦʨʳʤ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ 6 ʤʝʩʷʯʥʦʤʫ ʢʫʨʩʫ 

ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ ʌʝʤʦʩʪʦʥÈ 1/10 ʙʳʣ ʥʘʟʥʘʯʝʥ ʧʨʠʝʤ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʚ 

ʬʦʨʤʝ ʧʨʝʧʘʨʘʪʘ ɸʢʚʘʜʝʪʨʠʤÈ (ɸʆ ɸʢʨʠʭʠʥ, ʈʦʩʩʠʷ) ʚ ʥʘʩʳʱʘʶʱʝʡ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʘ ʟʘʪʝʤ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʜʦʟʝ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʞʝʥʱʠʥ ʩ ʂʉ 

(ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ IIʘ, n=57) ʧʦʣʫʯʘʣʘ ʪʝʨʘʧʠʶ ʢʦʤʧʣʝʢʩʦʤ ʠʟʦʬʣʘʚʦʥʦʚ ʩʦʠ, 
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ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʪʘ-ʘʣʘʥʠʥʘ ʠ 5-ʛʠʜʨʦʢʩʠʪʨʠʧʪʦʬʘʥʘ ʠ ʚʠʪʘʤʠʥʦʚ (ʧʨʝʧʘʨʘʪ 

çʄʝʥʩʝè, ʆʆʆ ɺʊʌ, ʈʦʩʩʠʷ) ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ. ɺ ʯʝʪʚʝʨʪʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 57 

ʞʝʥʱʠʥ, ʢʦʪʦʨʳʤ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ 6 ʤʝʩʷʯʥʦʤʫ ʢʫʨʩʫ ʣʝʯʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʤ çʄʝʥʩʝè ʙʳʣ ʥʘʟʥʘʯʝʥ ʧʨʠʝʤ ɸʢʚʘʜʝʪʨʠʤÈ ʚ ʥʘʩʳʱʘʶʱʝʡ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʘ ʟʘʪʝʤ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʜʦʟʝ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ IIʙ, n=57). 

ʇʦ ʠʩʪʝʯʝʥʠʠ 6 ʤʝʩʷʮʝʚ ʦʧʠʩʘʥʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʦʚʪʦʨʥʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 

209 ʧʘʮʠʝʥʪʦʚ. ʀʟ ʥʠʭ 53 ʞʝʥʱʠʥʳ ʚʭʦʜʠʣʠ ʚ ʛʨʫʧʧʫ Iʘ, 51 ʞʝʥʱʠʥʘ ï ʚ ʛʨʫʧʧʫ 

Iʙ, ʘ 55 ʠ 50 ʞʝʥʱʠʥ ï ʚ ʛʨʫʧʧʳ IIʘ ʠ IIʙ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʌʝʤʦʩʪʦʥÈ 1/10 ʞʝʥʱʠʥʳ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ Iʘ ʠ Iʙ ʧʨʠʥʠʤʘʣʠ ʚʥʫʪʨʴ 

ʝʞʝʜʥʝʚʥʦ, ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʧʦ 1 ʪʘʙʣʝʪʢʝ ʚ ʩʫʪʢʠ ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦ ʠ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʝʤʘ ʧʠʱʠ. ɺ ʧʝʨʚʳʝ 14 ʜʥʝʡ ʝʞʝʜʥʝʚʥʦ 

ʧʨʠʥʠʤʘʣʠʩʴ ʪʘʙʣʝʪʢʠ, ʩʦʜʝʨʞʘʱʠʝ 1 ʤʛ ʵʩʪʨʘʜʠʦʣʘ, ʘ ʚ ʦʩʪʘʚʰʠʝʩʷ 14 ʜʥʝʡ ï 

ʝʞʝʜʥʝʚʥʦ ʧʦ 1 ʪʘʙʣʝʪʢʝ, ʩʦʜʝʨʞʘʱʝʡ 1 ʤʛ ʵʩʪʨʘʜʠʦʣʘ ʠ 10 ʤʛ ʜʠʜʨʦʛʝʩʪʝʨʦʥʘ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 28-ʜʥʝʚʥʦʛʦ ʮʠʢʣʘ ʧʘʮʠʝʥʪʳ ʥʘʯʠʥʘʣʠ ʩʣʝʜʫʶʱʠʡ ʮʠʢʣ 

ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ. 

ɾʝʥʱʠʥʳ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ IIʘ ʠ IIʙ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʧʨʠʥʠʤʘʣʠ ʧʨʝʧʘʨʘʪ çʄʝʥʩʝè, ʚ ʢʦʪʦʨʦʤ ʚ ʨʦʣʠ ʬʠʪʦʵʩʪʨʦʛʝʥʘ ʚʳʩʪʫʧʘʶʪ 

ʠʟʦʬʣʘʚʦʥʳ ʩʦʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʜʥʦʡ ʢʘʧʩʫʣʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 25 ʤʛ. ʇʘʮʠʝʥʪʳ 

ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʧʨʠʥʠʤʘʣʠ ʧʨʝʧʘʨʘʪ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʧʦ 1 ʢʘʧʩʫʣʝ 2 ʨʘʟʘ ʚ 

ʩʫʪʢʠ. 

ʍʦʣʝʢʘʣʠʮʠʬʝʨʦʣ ʞʝʥʱʠʥʳ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ Iʙ ʠ IIʙ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ 

ʧʨʠʥʠʤʘʣʠ ʚ ʬʦʨʤʝ ʧʨʝʧʘʨʘʪʘ ɸʢʚʘʜʝʪʨʠʤÈ (ɸʆ ɸʢʨʠʭʠʥ, ʈʦʩʩʠʷ). ɺ ʩʣʫʯʘʝ 

ʝʩʣʠ ʩʳʚʦʨʦʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 25(OH)D ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ 

ʥʦʨʤʘʣʴʥʦʝ (30 ʥʛ/ʤʣ ʠ ʙʦʣʝʝ), ʧʘʮʠʝʥʪʳ ʧʨʠʥʠʤʘʣʠ ʝʞʝʜʥʝʚʥʦ 

ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʜʦʟʫ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʧʦ 1000 ʄɽ (2 ʢʘʧʣʠ). ɺ ʩʣʫʯʘʝ 

ʥʘʣʠʯʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʦʪ 20 ʜʦ 

<30 ʥʛ/ʤʣ), ʞʝʥʱʠʥʳ ʚ ʪʝʯʝʥʠʝ 4 ʥʝʜʝʣʴ ʧʨʠʥʠʤʘʣʠ ʧʦ ʥʘʩʳʱʘʶʱʝʡ ʩʭʝʤʝ ʧʦ 

7000 ʄɽ (14 ʢʘʧʝʣʴ) ʝʞʝʜʥʝʚʥʦ, ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʣʠ ʥʘ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʜʦʟʫ 

[5]. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʜʝʬʠʮʠʪʘ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (<20 

ʥʛ/ʤʣ), ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʘ ʥʘʩʳʱʘʶʱʝʡ ʜʦʟʳ ʚʠʪʘʤʠʥʘ ʧʦ 7000 ʄɽ (14 ʢʘʧʝʣʴ) 
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ʝʞʝʜʥʝʚʥʦ ʩʦʩʪʘʚʣʷʣʘ 8 ʥʝʜʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʜʦʣʞʘʣʩʷ ʧʨʠʝʤ ʧʨʝʧʘʨʘʪʘ ʚ 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʜʦʟʠʨʦʚʢʝ. 

 

2.2. ʂʣʠʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺʩʝ ʞʝʥʱʠʥʳ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʂʉ ʧʨʦʭʦʜʠʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʦʧʨʦʩʥʠʢʘ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʰʢʘʣʝ 

ɻʨʠʥʘ (ʪʘʙʣʠʮʘ 2.1) [9]. ɼʘʥʥʘʷ ʰʢʘʣʘ ʩʦʩʪʦʠʪ ʠʟ 21 ʚʦʧʨʦʩʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʞʝʥʱʠʥʳ ʧʦ ʯʝʪʳʨʝʤ ʨʘʟʜʝʣʘʤ: ʧʩʠʭʦʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ (1ï11-

ʡ ʚʦʧʨʦʩʳ), ʩʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ (12ï18-ʡ ʚʦʧʨʦʩʳ), ʚʘʟʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ 

(19ï20-ʡ ʚʦʧʨʦʩʳ) ʠ ʩʝʢʩʫʘʣʴʥʘʷ ʩʬʝʨʘ (21-ʡ ʚʦʧʨʦʩ). ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʢʘʞʜʦʛʦ 

ʩʠʤʧʪʦʤʘ ʰʢʘʣʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʯʝʪʳʨʝʭ-ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ: 0 ʙʘʣʣʦʚ ï ʦʪʩʫʪʩʪʚʠʝ 

ʩʠʤʧʪʦʤʘ, 1 ʙʘʣʣ ï ʩʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʤʧʪʦʤʘ, 2 ʙʘʣʣʘ ï ʫʤʝʨʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʩʠʤʧʪʦʤʘ ʠ 3 ʙʘʣʣʘ ï ʪʷʞʝʣʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʤʧʪʦʤʘ. 

 

ʊʘʙʣʠʮʘ 2.1 

ʆʧʨʦʩʥʠʢ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ 

ʰʢʘʣʝ ɻʨʠʥʘ 

ʉʠʤʧʪʦʤʳ ʇʨʦʷʚʣʝʥʠʝ ʩʠʤʧʪʦʤʘ 

ʥʝʪ ʩʣʘʙʦʝ ʫʤʝʨʝʥʥʦʝ ʪʷʞʝʣʦʝ 

1. ɹʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ 0  1  2  3  

2. ʏʫʚʩʪʚʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, 

ʥʝʨʚʦʟʥʦʩʪʠ 0  1  2  3  

3. ʅʘʨʫʰʝʥʠʷ ʩʥʘ 0  1  2  3  

4. ɺʦʟʙʫʜʠʤʦʩʪʴ 0  1  2  3  

5. ʇʨʠʩʪʫʧʳ ʪʨʝʚʦʛʠ, ʧʘʥʠʢʠ 0  1  2  3  

6. ʊʨʫʜʥʦʩʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʥʠʤʘʥʠʷ 0  1  2  3  
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ʊʘʙʣʠʮʘ 2.1 (ʧʨʦʜʦʣʞʝʥʠʝ) 

ʆʧʨʦʩʥʠʢ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ 

ʰʢʘʣʝ ɻʨʠʥʘ 

7. ʏʫʚʩʪʚʦ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ 

ʵʥʝʨʛʠʠ 0  1  2  3  

8. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ 0  1  2  3  

9. ʏʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ 

ʜʝʧʨʝʩʩʠʷ 0  1  2  3  

10. ʇʣʘʢʩʠʚʦʩʪʴ 0  1  2  3  

11. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 0  1  2  3  

12. ʏʫʚʩʪʚʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʠʣʠ 

ʦʙʤʦʨʦʢ 0  1  2  3  

13. ɼʘʚʣʝʥʠʝ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʛʦʣʦʚʝ, ʪʝʣʝ 0  1  2  3  

14. ʏʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ ʜʨʦʞʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ 0  1  2  3  

15. ɻʦʣʦʚʥʳʝ ʙʦʣʠ 0  1  2  3  

16. ʄʳʰʝʯʥʳʝ ʠ ʩʫʩʪʘʚʥʳʝ ʙʦʣʠ 0  1  2  3  

17. ʉʣʘʙʦʩʪʴ ʚ ʨʫʢʘʭ ʠʣʠ ʥʦʛʘʭ 0  1  2  3  

18. ɿʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ 0  1  2  3  

19. ʇʨʠʣʠʚʳ 0  1  2  3  

20. ʅʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ 0  1  2  3  

21. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 0  1  2  3  

ʆʙʱʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ʦʧʨʦʩʥʠʢʫ  

 

2.3. ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʠʣʘ 

ʩʳʚʦʨʦʪʢʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʂʨʦʚʴ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 20 ʤʣ ʦʪʙʠʨʘʣʠ ʚ 
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ʫʪʨʝʥʥʠʝ ʯʘʩʳ (ʩ 8.00 ʜʦ 10.00) ʥʘʪʦʱʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʢʫʫʤʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʟʘʙʦʨʘ ʢʨʦʚʠ ʧʨʦʠʟʚʦʜʩʪʚʘ çHEBEI XINLE SCI AND TECH CO., 

LTDè (ʂʠʪʘʡ) ʩ ʘʢʪʠʚʘʪʦʨʦʤ ʩʚʝʨʪʳʚʘʥʠʷ.  

ʆʪʦʙʨʘʥʥʫʶ ʩʳʚʦʨʦʪʢʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

25(OH)D, ʛʦʨʤʦʥʦʚ ʠ ʮʠʪʦʢʠʥʦʚ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʘʥʘʣʠʟʘʪʦʨʘ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ çLabLine-022è 

(LABLINE Diagnostics, ɸʚʩʪʨʠ)̫. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 25(OH)D ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ çDRG Instruments GmbHè 

(ɻʝʨʤʘʥʠʷ), ʦʙʣʘʜʘʶʱʝʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 2,89 ʥʛ/ʤʣ ʠ 

ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʨʝʥʠʡ 2,9-130 ʥʛ/ʤʣ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʩʪʨʘʜʠʦʣʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʩʚʦʙʦʜʥʦʛʦ, 

ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʠ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʝʩʪʝʨʦʥʘ (ʪʘʙʣʠʮʘ 2.2).  

 

ʊʘʙʣʠʮʘ 2.2 

ʇʝʨʝʯʝʥʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʦʨʤʦʥʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʇʦʢʘʟʘʪʝʣʠ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ / 

ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ 

çɸʣʢʦʨ-ɹʠʦè ʌʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʛʦʨʤʦʥ 

(ʌʉɻ) 

0,25 / 0-100,0 ʤʄɽ/ʤʣ 

ʃʶʪʝʠʥʠʟʠʨʫʶʱʠʡ ʛʦʨʤʦʥ (ʃɻ) 0,25 / 0-100,0 ʤʄɽ/ʤʣ 

ʊʠʨʦʢʩʠʥ ʩʚʦʙʦʜʥʳʡ (ʊ4-ʩʚ.) 1,0 / 0,0-100,0 ʧʤʦʣʴ/ʣ 

ʊʠʨʝʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ (ʊʊɻ) 0,05 / 0,0-15,0 ʤʢʄɽ/ʤʣ 

çʍʝʤʘè ʕʩʪʨʘʜʠʦʣ 6,8 / 0,0-5440,0 ʧʛ/ʤʣ 

ʊʝʩʪʦʩʪʝʨʦʥ ʩʚʦʙʦʜʥʳʡ 0,06 / 0,0-100,0 ʥʛ/ʣ 

ʇʨʦʛʝʩʪʝʨʦʥ 0,5 / 0-300,0 ʥʤʦʣʴ/ʣ 
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ʂʨʦʤʝ ʵʪʦʛʦ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʠ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ. ɻʦʨʤʦʥʘʣʴʥʳʡ 

ʧʨʦʬʠʣʴ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʙʦʨʦʚ ʨʝʘʢʪʠʚʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ çɸʣʢʦʨ-ɹʠʦè ʠ çʍʝʤʘè 

(ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʅʘʨʷʜʫ ʩ 25(OH)D ʠ ʛʦʨʤʦʥʘʤʠ, ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʪʘʢʞʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ -1ɓ, -6, -8, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ Ŭ, 

ʦʩʪʝʦʧʨʦʪʝʛʝʨʠʥʘ (OPG), ʣʠʛʘʥʜʘ ʘʢʪʠʚʘʪʦʨʘ ʨʝʮʝʧʪʦʨʘ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ əɺ 

(RANKL). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʝ ʪʝʩʪ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ çɺʝʢʪʦʨ-ɹʝʩʪè (ʈʌ), çBiomedica Medizinprodukteè (GmbH & Co KG, 

ɸʚʩʪʨʠʷ). ʄʝʪʦʜʠʢʠ ʚʳʧʦʣʥʷʣʠ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʣʘʛʘʶʱʠʤʠʩʷ ʢ 

ʥʘʙʦʨʘʤ ʠʥʩʪʨʫʢʮʠʷʤʠ.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʙʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.3.  

 

ʊʘʙʣʠʮʘ 2.3 

ʇʝʨʝʯʝʥʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʇʦʢʘʟʘʪʝʣʠ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ / 

ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ 

çɺʝʢʪʦʨ-ɹʝʩʪè ʀʥʪʝʨʣʝʡʢʠʥ-1ɓ (ʀʃ-1ɓ) 1,0 / 0-250,0 ʧʛ/ʤʣ 

ʀʥʪʝʨʣʝʡʢʠʥ-6 (ʀʃ-6) 0,5 / 0-300,0 ʧʛ/ʤʣ 

ʀʥʪʝʨʣʝʡʢʠʥ-8 (ʀʃ-8) 2,0 / 0-250,0 ʧʛ/ʤʣ 

ʌʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ Ŭ (ʌʅʆŬ) 1,0 / 0-250,0 ʧʛ/ʤʣ 

çBiomedica 

Medizinprodukteè 

ʆʩʪʝʦʧʨʦʪʝʛʝʨʠʥ (OPG) 1,4 / 0-400,0 ʧʛ/ʤʣ 

ʃʠʛʘʥʜ ʘʢʪʠʚʘʪʦʨʘ ʨʝʮʝʧʪʦʨʘ 

ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ əɺ (RANKL) 

0,2 / 0-40,0 ʧʛ/ʤʣ 

 

2.4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʳ çMicrosoft Excelè ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 
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ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ MedCalcÈStatistical Software version 20 (MedCalc Software Ltd, 

Ostend, Belgium) ʠ çMedStatè V 5.2. ʅʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʜʨʦʙʥʦʛʦ ʧʣʘʥʘ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʠ ʜʠʟʘʡʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠ ʨʘʩʯʝʪʝ ʦʙʲʸʤʘ ʚʳʙʦʨʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʠʩʣʦ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʞʝʥʱʠʥ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʅʘ ʵʪʘʧʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ɢ2 ʠʣʠ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʚʳʙʦʨʢʘ ʙʳʣʘ ʥʝʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ (ʤʝʥʝʝ 50), ʪʝʩʪʘ ʐʘʧʠʨʢʦ-ʋʠʣʢʘ.  

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣ 

ʦʪʣʠʯʥʳʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʩʯʝʪ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʆʧʠʩʘʪʝʣʴʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ ʚʢʣʶʯʘʣʘ ʨʘʩʯʝʪ ʤʝʜʠʘʥʳ, 25% ʠ 75% ʢʚʘʨʪʠʣʝʡ [Q1-Q3]. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (rs). 

ʉʨʘʚʥʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʄʘʥʥʘ-

ʋʠʪʥʠ, ʘ ʜʚʫʭ ʩʚʷʟʘʥʥʳʭ ï T-ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ. ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʥʛʦʚʦʛʦ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ, ʘ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʜʣʷ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ ʧʨʠʤʝʥʷʣʠ ʢʨʠʪʝʨʠʡ ɼʘʥʥʘ.  

ɼʦʣʶ ʧʨʠʟʥʘʢʘ ʚ ʛʨʫʧʧʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʚʠʜʝ ʢʘʢ ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, 

ʪʘʢ ʠ ʚ ʚʠʜʝ ʧʨʦʮʝʥʪʘ ʩ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʦʡ [3]. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʯʘʩʪʦʪ 

ʧʨʠʟʥʘʢʘ ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʯʝʪ ʫʛʣʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʠʰʝʨʘ ʩ 

ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʁʝʡʪʩʘ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʯʘʩʪʦʪ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠʟʥʘʢʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʝʪʘ ʢʨʠʪʝʨʠʷ ɢ2 (ʘʥʘʣʠʟ ʪʘʙʣʠʮ ʩʦʧʨʷʞʝʥʥʦʩʪʠ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʦʪʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʧʨʠ ʨ<0,05. 
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ʈɸɿɼɽʃ 3 

ʂʃʀʅʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʃʀʄɸʂʊɽʈʀʏɽʉʂʆɻʆ 

ʉʀʅɼʈʆʄɸ ʋ ɾɽʅʑʀʅ ɺ ʈɸʅʅɽʁ ʇʆʉʊʄɽʅʆʇɸʋɿɽ ʀ ɽɽ ʉɺʗɿʔ ʉ 

ʅɸʉʓʑɽʅʅʆʉʊʔʖ ɺʀʊɸʄʀʅʆʄ D  

 

3.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʢʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 328 ʞʝʥʱʠʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ɼʦʥʙʘʩʩʝ. ɺʦʟʨʘʩʪ ʠʭ ʩʦʩʪʘʚʠʣ ʦʪ 48 

ʜʦ 57 ʣʝʪ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ï ʜʦ 5 ʣʝʪ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʂʉ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʩʦʩʪʘʚʠʣʘ 69,8Ñ2,5% (ʨʠʩʫʥʦʢ 3.1). ʅʘʣʠʯʠʝ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 229 ʞʝʥʱʠʥ ʠʟ 328. 

 

 

ʈʠʩʫʥʦʢ 3.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʂʉ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ, %. 
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ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ ʂʉ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ 

ʧʦʢʘʟʘʣ (ʪʘʙʣʠʮʘ 3.1), ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʞʝʥʱʠʥʳ ʩ ʂʉ 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʘʨʫʰʝʥʠʝ ʩʥʘ (79,9Ñ2,6%), ʯʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ 

(77,7Ñ2,7%), ʛʦʣʦʚʥʳʝ ʙʦʣʠ (80,3Ñ2,6%) ʠ ʧʨʠʣʠʚʳ (75,5Ñ2,8%). ʈʝʞʝ ʚʩʝʛʦ 

ʦʧʨʦʰʝʥʥʳʝ ʞʝʥʱʠʥʳ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʪʘʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʂʉ ʢʘʢ ʙʳʩʪʨʦʝ ʠʣʠ 

ʩʠʣʴʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ (11,4Ñ2,1%), ʧʣʘʢʩʠʚʦʩʪʴ (10,9Ñ2,1%), ʯʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ 

ʜʨʦʞʴ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ (10,9Ñ2,1%). ʋʢʘʟʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʚʩʪʨʝʯʘʣʠʩʴ ʚ 

ʩʨʝʜʥʝʤ ʫ ʦʜʥʦʡ ʞʝʥʱʠʥʳ ʠʟ ʜʝʚʷʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. 

 

ʊʘʙʣʠʮʘ 3.1 

ʏʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ ʩʠʤʧʪʦʤʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʧʝʨʠʦʜ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ 

ʉʠʤʧʪʦʤ ʏʘʩʪʦʪʘ ʊʷʞʝʩʪʴ 

ɸʙʩ %  

1. ɹʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ 26 11,4Ñ2,1 0 [0; 0] 

2. ʏʫʚʩʪʚʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʥʝʨʚʦʟʥʦʩʪʠ 132 57,6Ñ3,3 1 [0; 2] 

3. ʅʘʨʫʰʝʥʠʷ ʩʥʘ 183 79,9Ñ2,6 2 [1; 3] 

4. ɺʦʟʙʫʜʠʤʦʩʪʴ 34 14,8Ñ2,3 0 [0; 0] 

5. ʇʨʠʩʪʫʧʳ ʪʨʝʚʦʛʠ, ʧʘʥʠʢʠ 126 55,0Ñ3,3 1 [0; 2] 

6. ʊʨʫʜʥʦʩʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ 72 31,4Ñ3,1 0 [0; 1] 

7. ʏʫʚʩʪʚʦ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ 

ʵʥʝʨʛʠʠ 148 64,6Ñ3,2 1 [0; 3] 

8. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ 97 42,4Ñ3,3 0 [0; 2] 

9. ʏʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʷ 178 77,7Ñ2,7 2 [1; 2] 

10. ʇʣʘʢʩʠʚʦʩʪʴ 25 10,9Ñ2,1 0 [0; 0] 

11. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 140 61,1Ñ3,2 1 [0; 2] 

12. ʏʫʚʩʪʚʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʠʣʠ ʦʙʤʦʨʦʢ 91 39,7Ñ3,2 0 [0; 1] 

13. ɼʘʚʣʝʥʠʝ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʛʦʣʦʚʝ, ʪʝʣʝ 80 34,9Ñ3,2 0 [0; 1] 
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ʊʘʙʣʠʮʘ 3.1 (ʧʨʦʜʦʣʞʝʥʠʝ) 

ʏʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ ʩʠʤʧʪʦʤʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʧʝʨʠʦʜ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ 

ʉʠʤʧʪʦʤ ʏʘʩʪʦʪʘ ʊʷʞʝʩʪʴ 

ɸʙʩ %  

14. ʏʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ ʜʨʦʞʴ ʚ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʷʭ ʪʝʣʘ 25 10,9Ñ2,1 0 [0; 0] 

15. ɻʦʣʦʚʥʳʝ ʙʦʣʠ 184 80,3Ñ2,6 2 [1; 3] 

16. ʄʳʰʝʯʥʳʝ ʠ ʩʫʩʪʘʚʥʳʝ ʙʦʣʠ 47 20,5Ñ2,7 0 [0; 0] 

17. ʉʣʘʙʦʩʪʴ ʚ ʨʫʢʘʭ ʠʣʠ ʥʦʛʘʭ 68 29,7Ñ3,0 0 [0; 1] 

18. ɿʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ 30 13,1Ñ2,2 0 [0; 0] 

19. ʇʨʠʣʠʚʳ 173 75,5Ñ2,8 2 [1; 2] 

20. ʅʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ 144 62,9Ñ3,2 2 [0; 3] 

21. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 52 22,7Ñ2,8 0 [0; 0] 

1-11. ʇʩʠʭʦʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ  229 100,0Ñ0,0 10 [7; 13] 

12-18. ʉʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ 218 95,2Ñ1,4 5 [3; 6] 

19-20. ɺʄʉ  193 84,3Ñ2,4 3 [1; 5] 

21. ʉʝʢʩʫʘʣʴʥʘʷ ʩʬʝʨʘ 52 22,7Ñ2,8 0 [0; 0] 

ɺʉɽɻʆ 229 100,0Ñ0,0 19 [13; 24] 

 

 ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʩʠʤʧʪʦʤʘ ʠʟ ʨʘʟʜʝʣʘ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ (1ï11-ʡ ʚʦʧʨʦʩʳ ʰʢʘʣʳ ɻʨʠʥʘ) 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ ʚʩʝʭ 229 ʦʧʨʦʰʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. 

ʄʠʥʠʤʫʤ ʦʜʠʥ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢ ʠʟ ʨʘʟʜʝʣʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ (12-

18-ʡ ʚʦʧʨʦʩʳ ʰʢʘʣʳ ɻʨʠʥʘ) ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 218 ʦʧʨʦʰʝʥʥʳʭ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 95,2%Ñ1,4%. 193 ʞʝʥʱʠʥʳ ʩ ʂʉ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ (84,3Ñ2,4%) 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʠʤʧʪʦʤʘ ʠʟ ʨʘʟʜʝʣʘ ʚʘʟʦʤʦʪʦʨʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ (19ï20-ʡ ʚʦʧʨʦʩʳ). ʇʨʠ ʵʪʦʤ, ʥʘʨʫʰʝʥʠʷ ʩʝʢʩʫʘʣʴʥʦʡ ʩʬʝʨʳ, 
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ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʧʦʪʝʨʝ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ (21-ʡ ʚʦʧʨʦʩ ʰʢʘʣʳ ɻʨʠʥʘ), 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʫ 52 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ (22,7Ñ2,8%). 

 

3.2. ʏʘʩʪʦʪʘ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʝʥʱʠʥ ʚ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʦʨʤʘʣʴʥʘʷ (30 ʥʛ/ʤʣ ʠ ʙʦʣʝʝ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʢʘʟʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʣʠʰʴ ʫ 32 ʠʟ 302 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʦ ʣʠʮ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 10,6Ñ1,8%. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 95 ʞʝʥʱʠʥ (31,5Ñ2,7%) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʦʪ 20 ʜʦ <30 

ʥʛ/ʤʣ). 132 ʞʝʥʱʠʥʳ (43,7Ñ2,9%) ʠʤʝʣʠ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ (ʦʪ 10 ʜʦ <20 ʥʛ/ʤʣ), ʘ 

43 ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʞʝʥʱʠʥʳ (14,2Ñ2,0%) ï ʪʷʞʝʣʳʡ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D (ʥʠʞʝ 10 

ʥʛ/ʤʣ). 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

(ʨ>0,05) ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʩʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

(ʨʠʩʫʥʦʢ 1.2). ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʤʠʥʘ ɼ ʚ 

ʩʳʚʦʨʦʪʢʝ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʦʩʪʘʚʠʣʘ 

11 ʠʟ 73 (15,1Ñ4,2%) ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʘ ʩ ʥʘʣʠʯʠʝʤ ʂʉ ï 21 ʠʟ 229 (9,2Ñ1,9%) 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ (p>0,05). ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ 25(OH)D ʩʨʝʜʠ 

ʞʝʥʱʠʥ ʙʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʥʘʤʠ ʫ 39,7Ñ5,7%, 

ʠʣʠ 29 ʞʝʥʱʠʥ, ʠ ʫ 28,8Ñ3,0%, ʠʣʠ 66 ʞʝʥʱʠʥ ʩ ʥʘʣʠʯʠʝʤ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʂʉ 

(p>0,05). ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʥʘʣʠʯʠʝʤ ʢʣʠʥʠʢʠ ʂʉ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʫʤʝʨʝʥʥʦʛʦ ʜʝʬʠʮʠʪʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ 25(OH)D (ʨ=0,074). ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʠʪʘʤʠʥʘ ɼ ʚ ʩʳʚʦʨʦʪʢʝ ʚ 

ʜʠʘʧʘʟʦʥʝ 10-20 ʥʛ/ʤʣ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 34,2Ñ5,6% ʞʝʥʱʠʥ ʙʝʟ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (25 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠʟ 73) ʥʘ ʬʦʥʝ 46,7Ñ3,3% 

ʞʝʥʱʠʥ ʩ ʂʉ (107 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠʟ 229). ʊʷʞʝʣʳʡ ʞʝ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʚ 
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ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʣ ʥʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 8 ʞʝʥʱʠʥ ʙʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ 35 ʞʝʥʱʠʥ ʩ ʥʘʣʠʯʠʝʤ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ (11,0Ñ3,7% ʠ 15,3Ñ2,4 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨ>0,05). 

 

 

ʈʠʩʫʥʦʢ 3.2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

(ʜʦʣʷÑʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʜʦʣʠ). 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʠʝ ʫʨʦʚʥʠ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʥʘʣʠʯʠʝʤ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʙʳʣʠ 

ʨʘʚʥʳ 18,16 [12,23; 25,64] ʥʛ/ʤʣ, ʠ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ (ʨ>0,05) ʦʪ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʙʝʟ ʂʉ ʠ ʩʦʩʪʘʚʠʚʰʝʛʦ 20,60 [13,53; 26,34] ʥʛ/ʤʣ (ʨʠʩʫʥʦʢ 3.3). 
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ʈʠʩʫʥʦʢ 3.3. ʉʨʝʜʥʠʝ ʫʨʦʚʥʠ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʥʘʣʠʯʠʝʤ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. 

 

ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ (ʨ=0,085). ʇʨʠ ʵʪʦʤ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʞʝʥʱʠʥ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʚ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩ ʥʦʨʤʘʣʴʥʳʤ 

ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʩʳʚʦʨʦʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ D ʥʝ ʜʦʩʪʠʛʘʣ 70,0%, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʯʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʞʝʥʱʠʥ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʂʉ ʚ ʛʨʫʧʧʘʭ ʣʠʮ ʩ 

ʫʤʝʨʝʥʥʳʤ ʠʣʠ ʪʷʞʝʣʳʤ ʜʝʬʠʮʠʪʦʤ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 25-

ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʝʚʳʰʘʣʘ 80% ʦʪ ʯʠʩʣʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ. 
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ʊʘʙʣʠʮʘ 3.2 

ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʋʨʦʚʝʥʴ 25(OH)D ʚ 

ʩʳʚʦʨʦʪʢʝ 

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ ɾʝʥʱʠʥʳ ʩ ʂʉ 

ɸʙʩ. % 

ʅʦʨʤʘ 32 21 65,6Ñ8,4 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 95 66 69,5Ñ4,7 

ʋʤʝʨʝʥʥʳʡ ʜʝʬʠʮʠʪ 132 107 81,1Ñ3,4 

ʊʷʞʝʣʳʡ ʜʝʬʠʮʠʪ 43 35 81,4Ñ5,9 

 

 ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʂʉ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ 

D ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦʛʦ (p<0,05) ʧʦʚʳʰʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʞʝʥʱʠʥ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ 

ʫʤʝʨʝʥʥʦʛʦ ʠ ʪʷʞʝʣʦʛʦ ʜʝʬʠʮʠʪʘ 25(OH)D (ʨʠʩʫʥʦʢ 3.4). 

 

 

ʈʠʩʫʥʦʢ 3.4. ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʂʉ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D 

ʛʨʫʧʧʘʭ (ʜʦʣʷÑʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʜʦʣʠ). 
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3.3. ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʩʳʚʦʨʦʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʠʤʧʪʦʤʦʚ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʞʝʥʱʠʥ ʚ 

ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ 

 

ʇʨʠ ʦʮʝʥʢʝ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ 229 

ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʥʘʣʠʯʠʝʤ ʂʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D (ʨʠʩʫʥʦʢ 3.5) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʯʝʪʳʨʴʤʷ ʠʩʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʥʝʪ. ʀʤʝʝʪʩʷ ʣʠʰʴ ʙʣʠʟʢʘʷ ʢ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʥʜʝʥʮʠʷ ʢ ʥʘʨʘʩʪʘʥʠʶ ʩʠʤʧʪʦʤʦʚ ʂʉ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ 

ʚʠʪʘʤʠʥʘ (ʨ=0,051). ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 25(OH)D 

ʤʝʜʠʘʥʘ ʠʪʦʛʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʦʩʪʘʚʠʣʘ 17 [11,0; 20,0] ʙʘʣʣʦʚ, ʚ 

ʛʨʫʧʧʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚʠʪʘʤʠʥʘ D ï 18 [13,0; 21,75] ʙʘʣʣʦʚ, ʚ ʛʨʫʧʧʘʭ ʩ 

ʫʤʝʨʝʥʥʳʤ ʠ ʪʷʞʝʣʳʤ ʜʝʬʠʮʠʪʦʤ ï 20 [14,5; 25,0] ʠ 20 [15,0; 25,0] ʙʘʣʣʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 

ʈʠʩʫʥʦʢ 3.5. ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ 

ʥʘʣʠʯʠʝʤ ʂʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣ 

ʜʦʩʪʦʚʝʨʥʦʝ (ʨ=0,008) ʧʦʚʳʰʝʥʠʝ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʚ ʛʨʫʧʧʝ 

ʞʝʥʱʠʥ ʩ ʂʉ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʣʠʯʠʝʤ ʫʤʝʨʝʥʥʦʛʦ ʠʣʠ ʪʷʞʝʣʦʛʦ ʜʝʬʠʮʠʪʘ 

25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʨʠʩʫʥʦʢ 3.6). ɺ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʝ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ 

ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ ʠʪʦʛʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʂʉ 

ʩʦʩʪʘʚʠʣʠ 20 [15,0; 25,0] ʙʘʣʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʂʉ ʥʘ ʬʦʥʝ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 25-

ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʝʛʦ, ʙʳʣʠ ʨʘʚʥʳ 17 [12,0; 21,5] 

ʙʘʣʣʦʚ. 

 

 

ʈʠʩʫʥʦʢ 3.6. ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʚ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʩ ʂʉ. 
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 ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʂʉ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ (p>0,05) ʢʘʢ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ, ʪʘʢ ʠ ʧʦ 

ʢʣʘʩʪʝʨʘʤ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʩʦʤʘʪʠʯʝʩʢʠʭ, ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠʣʠ 

ʩʝʢʩʫʘʣʴʥʦʡ ʩʬʝʨʳ (ʪʘʙʣʠʮʘ 3.3). 

 

ʊʘʙʣʠʮʘ 3.3 

ʏʘʩʪʦʪʘ ʩʠʤʧʪʦʤʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D 

 

ʉʠʤʧʪʦʤʳ 

ʉʦʜʝʨʞʘʥʠʝ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʅʦʨʤʘ 

(n=21) 

ʅʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴ 

(n=66) 

ʋʤʝʨʝʥʥʳʡ 

ʜʝʬʠʮʠʪ 

(n=107) 

ʊʷʞʝʣʳʡ 

ʜʝʬʠʮʠʪ 

(n=35) 

n % n % n % n % 

1. ɹʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ 

ʩʝʨʜʮʝʙʠʝʥʠʝ 2 9,5 8 12,1 12 11,2 4 11,4 

2. ʏʫʚʩʪʚʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, 

ʥʝʨʚʦʟʥʦʩʪʠ 13 61,9 38 57,6 60 56,1 21 60,0 

3. ʅʘʨʫʰʝʥʠʷ ʩʥʘ 16 76,2 51 77,3 88 82,2 28 80,0 

4. ɺʦʟʙʫʜʠʤʦʩʪʴ 3 14,3 10 15,2 15 14,0 6 17,1 

5. ʇʨʠʩʪʫʧʳ ʪʨʝʚʦʛʠ, ʧʘʥʠʢʠ 10 47,6 34 51,5 61 57,0 21 60,0 

6. ʊʨʫʜʥʦʩʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʥʠʤʘʥʠʷ 6 28,6 22 33,3 32 29,9 12 34,3 

7. ʏʫʚʩʪʚʦ ʫʩʪʘʣʦʩʪʠ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ 11 52,4 37 56,1 75 70,1 25 71,4 

8. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ 10 47,6 29 43,9 43 40,2 15 42,9 

9. ʏʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ 

ʜʝʧʨʝʩʩʠʷ 

 

13 

 

61,9 

 

46 

 

69,7 

 

89 

 

83,2 

 

30 

 

85,7 

 



67  

ʊʘʙʣʠʮʘ 3.3 (ʧʨʦʜʦʣʞʝʥʠʝ) 

ʏʘʩʪʦʪʘ ʩʠʤʧʪʦʤʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D 

 

ʉʠʤʧʪʦʤʳ 

ʉʦʜʝʨʞʘʥʠʝ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʅʦʨʤʘ 

(n=21) 

ʅʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴ 

(n=66) 

ʋʤʝʨʝʥʥʳʡ 

ʜʝʬʠʮʠʪ 

(n=107) 

ʊʷʞʝʣʳʡ 

ʜʝʬʠʮʠʪ 

(n=35) 

n % n % n % n % 

10. ʇʣʘʢʩʠʚʦʩʪʴ 2 9,5 8 12,1 11 10,3 4 11,4 

11. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 14 66,7 40 60,6 64 59,8 22 62,9 

12. ʏʫʚʩʪʚʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ 

ʠʣʠ ʦʙʤʦʨʦʢ 8 38,1 29 43,9 41 38,3 13 37,1 

13. ɼʘʚʣʝʥʠʝ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ 

ʚ ʛʦʣʦʚʝ, ʪʝʣʝ 7 33,3 24 36,4 37 34,6 12 34,3 

14. ʏʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ ʜʨʦʞʴ 

ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ 2 9,5 8 12,1 11 10,3 4 11,4 

15. ɻʦʣʦʚʥʳʝ ʙʦʣʠ 16 76,2 53 80,3 86 80,4 29 82,9 

16. ʄʳʰʝʯʥʳʝ ʠ ʩʫʩʪʘʚʥʳʝ 

ʙʦʣʠ 4 19,0 15 22,7 21 19,6 7 20,0 

17. ʉʣʘʙʦʩʪʴ ʚ ʨʫʢʘʭ ʠʣʠ ʥʦʛʘʭ 6 28,6 21 31,8 30 28,0 11 31,4 

18. ɿʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ 3 14,3 9 13,6 13 12,1 5 14,3 

19. ʇʨʠʣʠʚʳ 15 71,4 44 66,7 85 79,4 29 82,9 

20. ʅʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ 14 66,7 47 71,2 57 53,3 26 74,3 

21. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 2 9,5 11 16,7 28 26,2 11 31,4 

1ï11. ʇʩʠʭʦʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ  21 100 66 100 107 100 35 100 

12ï18. ʉʦʤʘʪʠʯʝʩʢʠʝ 

ʩʠʤʧʪʦʤʳ  20 95,2 61 92,4 103 96,3 34 97,1 

19ï20. ɺʄʉ  16 76,2 54 81,8 92 86,0 31 88,6 

ʉʝʢʩʫʘʣʴʥʘʷ ʩʬʝʨʘ 3 9,5 13 16,7 26 26,2 9 31,4 
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʝ ʚʳʷʚʠʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ (p>0,05) ʚ 

ʪʷʞʝʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʂʉ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʠ ʠʭ ʢʣʘʩʪʝʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D (ʪʘʙʣʠʮʘ 3.4). 

 

ʊʘʙʣʠʮʘ 3.4 

ʊʷʞʝʩʪʴ ʩʠʤʧʪʦʤʦʚ ʚ ʙʘʣʣʘʭ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D 

ʉʠʤʧʪʦʤ ʉʦʜʝʨʞʘʥʠʝ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʅʦʨʤʘ 

(n=21) 

ʅʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴ 

(n=66) 

ʋʤʝʨʝʥʥ

ʳʡ 

ʜʝʬʠʮʠʪ 

(n=107) 

ʊʷʞʝʣʳʡ 

ʜʝʬʠʮʠʪ 

(n=35) 

1. ɹʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ 

ʩʝʨʜʮʝʙʠʝʥʠʝ 0 [0; 0] 0 [0; 0] 0 [0; 0] 0 [0; 0] 

2. ʏʫʚʩʪʚʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, 

ʥʝʨʚʦʟʥʦʩʪʠ 1 [0; 2] 1 [0; 2] 1 [0; 2] 1 [0; 2] 

3. ʅʘʨʫʰʝʥʠʷ ʩʥʘ 2 [1; 2] 1 [1; 2] 2 [1; 3] 2 [1; 2,5] 

4. ɺʦʟʙʫʜʠʤʦʩʪʴ 0 [0; 0] 0 [0; 0] 0 [0; 0] 0 [0; 0] 

5. ʇʨʠʩʪʫʧʳ ʪʨʝʚʦʛʠ, ʧʘʥʠʢʠ 0 [0; 2] 1 [0; 2] 1 [0; 2] 2 [0; 3] 

6. ʊʨʫʜʥʦʩʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʥʠʤʘʥʠʷ 0 [0; 1] 0 [0; 1] 0 [0; 1] 0 [0; 1,5] 

7. ʏʫʚʩʪʚʦ ʫʩʪʘʣʦʩʪʠ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ 1 [0; 2] 1 [0; 2] 2 [0; 3] 1 [0; 2,5] 

8. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ 0 [0; 1] 0 [0; 1,75] 0 [0; 2] 0 [0; 2] 

9. ʏʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ 

ʜʝʧʨʝʩʩʠʷ 2 [0; 2] 1 [0; 2] 2 [1; 3] 1 [1; 2] 

10. ʇʣʘʢʩʠʚʦʩʪʴ 0 [0; 0] 0 [0; 0] 0 [0; 0] 0 [0; 0] 

11. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 1 [0; 2] 1 [0; 2] 1 [0; 2] 1 [0; 2] 
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ʊʘʙʣʠʮʘ 3.4 (ʧʨʦʜʦʣʞʝʥʠʝ) 

ʊʷʞʝʩʪʴ ʩʠʤʧʪʦʤʦʚ ʚ ʙʘʣʣʘʭ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D 

ʉʠʤʧʪʦʤ ʉʦʜʝʨʞʘʥʠʝ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʅʦʨʤʘ 

(n=21) 

ʅʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴ 

(n=66) 

ʋʤʝʨʝʥʥ

ʳʡ 

ʜʝʬʠʮʠʪ 

(n=107) 

ʊʷʞʝʣʳʡ 

ʜʝʬʠʮʠʪ 

(n=35) 

12. ʏʫʚʩʪʚʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʠʣʠ 

ʦʙʤʦʨʦʢ 0 [0; 1] 0 [0; 2] 0 [0; 1] 0 [0; 2] 

13. ɼʘʚʣʝʥʠʝ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʛʦʣʦʚʝ, ʪʝʣʝ 0 [0; 1] 0 [0; 1] 0 [0; 1] 0 [0; 1] 

14. ʏʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ ʜʨʦʞʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ 0 [0; 0] 0 [0; 0] 0 [0; 0] 0 [0; 0] 

15. ɻʦʣʦʚʥʳʝ ʙʦʣʠ 2 [1; 2] 2 [1; 2,75] 2 [1; 3] 2 [1; 3] 

16. ʄʳʰʝʯʥʳʝ ʠ ʩʫʩʪʘʚʥʳʝ ʙʦʣʠ 0 [0; 0] 0 [0; 0] 0 [0; 0] 0 [0; 0] 

17. ʉʣʘʙʦʩʪʴ ʚ ʨʫʢʘʭ ʠʣʠ ʥʦʛʘʭ 0 [0; 1] 0 [0; 1] 0 [0; 1] 0 [0; 1,5] 

18. ɿʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ 0 [0; 0] 0 [0; 0] 0 [0; 0] 0 [0; 0] 

19. ʇʨʠʣʠʚʳ 2 [0; 2] 1 [0; 2] 2 [1; 3] 2 [1; 3] 

20. ʅʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ 1 [0; 2] 2 [0; 3] 2 [0; 3] 2 [0,5; 3] 

21. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 0 [0; 0] 0 [0; 0] 0 [0; 1] 0 [0; 1,5] 

1ï11. ʇʩʠʭʦʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ 9 [6; 12] 9 [7; 12,75] 11 [8; 14] 9 [7; 14] 

12ï18. ʉʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ 3 [2; 6] 5 [3; 7] 5 [3; 6] 5 [3; 7] 

19ï20. ɺʄʉ 3 [1; 5] 3 [1; 4,75] 3 [2; 5] 4 [2; 5] 

21. ʉʝʢʩʫʘʣʴʥʘʷ ʩʬʝʨʘ 0 [0; 0] 0 [0; 0] 0 [0; 1] 0 [0; 1,5] 

ɺʉɽɻʆ 17  

[11; 20] 

17  

[13; 21,75] 

20  

[14,5; 25] 

20  

[15; 25] 

 

 ʇʨʠ ʘʥʘʣʠʟʝ ʯʘʩʪʦʪʳ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ ɻʨʠʥʘ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʩ ʂʉ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʷʜ 
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ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʪʷʞʝʣʳʤ ʜʝʬʠʮʠʪʦʤ 

25(OH)D ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ. ʊʘʢ, ʞʝʥʱʠʥʳ ʩ ʜʝʬʠʮʠʪʦʤ 25-

ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ (p=0,03) ʦʪʤʝʯʘʶʪ ʥʘʣʠʯʠʝ ʯʫʚʩʪʚʘ 

ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ (ʨʠʩʫʥʦʢ 3.7). ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʘʣʦʙʳ ʥʘ 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘʤʠ ʫ 100 ʦʧʨʦʰʝʥʥʳʭ ʠʟ 142 

(70,4Ñ3,8%). ɺ ʛʨʫʧʧʝ ʞʝ ʣʠʮ ʩ ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʠʣʠ ʝʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʪʦʣʴʢʦ 48 ʠʟ 87 ʦʧʨʦʰʝʥʥʳʭ (55,2Ñ5,3%) ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ 

ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ. 

 

 

ʈʠʩʫʥʦʢ 3.7. ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ ʚ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʩ ʂʉ 

(ʜʦʣʷÑʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʜʦʣʠ). 

 

 ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʂʉ ʥʘ ʬʦʥʝ ʜʝʬʠʮʠʪʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D ʪʘʢʞʝ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ (p=0,009) ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʣʠʮ, 

ʦʪʤʝʯʘʶʱʠʭ ʫ ʩʝʙʷ ʯʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʶ (ʨʠʩʫʥʦʢ 3.8). ɽʩʣʠ 
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ʞʝʥʱʠʥʳ ʩ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 25-ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʦʤ ʝʛʦ ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʜʘʥʥʳʝ ʩʠʤʧʪʦʤʦʚ ʚ 67,8Ñ5,0% ʩʣʫʯʘʝʚ 

(59 ʞʝʥʱʠʥ ʠʟ 87), ʪʦ ʠʟ 142 ʞʝʥʱʠʥ ʩ ʜʝʬʠʮʠʪʦʤ 25(OH)D 119 ʦʧʨʦʰʝʥʥʳʭ ʣʠʮ 

ʦʪʤʝʯʘʣʠ ʫ ʩʝʙʷ ʫʢʘʟʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʂʉ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 83,8Ñ3,1%. 

 

 

ʈʠʩʫʥʦʢ 3.8. ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ ʚ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʩ ʂʉ 

(ʜʦʣʷÑʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʜʦʣʠ). 

 

 ʂʨʦʤʝ ʪʦʛʦ, ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʂʉ ʥʘ ʬʦʥʝ ʜʝʬʠʮʠʪʘ 25-

ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʥʘʤʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ (p=0,037) 

ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʧʨʝʜʲʷʚʣʷʶʱʠʭ ʞʘʣʦʙʳ ʥʘ ʧʦʪʝʨʶ 

ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʠʟ 142 ʞʝʥʱʠʥ, ʥʘʣʠʯʠʝ ʫʢʘʟʘʥʥʳʭ ʞʘʣʦʙ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ 39 ʞʝʥʱʠʥʘʤʠ (27,5Ñ3,7%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʠ 87 ʧʘʮʠʝʥʪʦʢ ʩ 

ʂʉ ʥʘ ʬʦʥʝ ʥʦʨʤʘʣʴʥʦʛʦ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D 
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ʪʦʣʴʢʦ 13 ʦʙʩʣʝʜʦʚʘʥʥʳʭ (14,9Ñ3,8%) ʫʢʘʟʘʣʠ ʥʘ ʧʨʦʙʣʝʤʳ ʩ ʩʝʢʩʫʘʣʴʥʦʡ ʩʬʝʨʦʡ 

(ʨʠʩʫʥʦʢ 3.9). 

 

 

ʈʠʩʫʥʦʢ 3.9. ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʩ ʂʉ (ʜʦʣʷÑʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʜʦʣʠ). 

 

 ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʙʣʠʟʢʦʡ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʥʜʝʥʮʠʠ 

(ʨ=0,052) ʢ ʫʚʝʣʠʯʝʥʠʶ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʂʉ ʥʘ ʬʦʥʝ ʜʝʬʠʮʠʪʘ 25-

ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʣʠʮ, ʧʨʝʜʲʷʚʣʷʶʱʠʭ ʞʘʣʦʙʳ ʥʘ 

ʥʘʣʠʯʠʝ ʧʨʠʣʠʚʦʚ. ɺ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʝ ʧʨʠʣʠʚʳ ʦʪʤʝʯʘʣʠ 114 ʞʝʥʱʠʥ ʠʟ 142, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 80,3Ñ3,3%. ɺ ʛʨʫʧʧʝ ʞʝ ʞʝʥʱʠʥ ʩ ʂʉ ʠ ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ 

D ʠʣʠ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʯʘʩʪʦʪʘ ʫʢʘʟʘʥʠʷ ʥʘ ʧʨʠʣʠʚʳ ʩʦʩʪʘʚʠʣʘ 67,8Ñ5,0%, 

ʠʣʠ 59 ʞʝʥʱʠʥ ʠʟ 87 ʟʘʧʦʣʥʠʚʰʠʭ ʦʧʨʦʩʥʠʢ. 
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 ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʦ ʦʩʪʘʣʴʥʳʤ ʩʠʤʧʪʦʤʘʤ ʰʢʘʣʳ ɻʨʠʥʘ ʥʝ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ (ʨ>0,05) ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʜʚʫʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧʳ ʞʝʥʱʠʥ (ʪʘʙʣʠʮʘ 3.5). 

 

ʊʘʙʣʠʮʘ 3.5 

ʏʘʩʪʦʪʘ ʩʠʤʧʪʦʤʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ 

ʉʠʤʧʪʦʤ ʉʦʜʝʨʞʘʥʠʝ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ 

ʅʦʨʤʘ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

(n=87) 

ʋʤʝʨʝʥʥʳʡ ʠ 

ʪʷʞʝʣʳʡ 

ʜʝʬʠʮʠʪ (n=142) 

n % n % 

1. ɹʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ 10 11,5Ñ3,4 16 11,3Ñ2,7 

2. ʏʫʚʩʪʚʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʥʝʨʚʦʟʥʦʩʪʠ 51 58,6Ñ5,3 81 57,0Ñ4,2 

3. ʅʘʨʫʰʝʥʠʷ ʩʥʘ 67 77,0Ñ4,5 116 81,7Ñ3,2 

4. ɺʦʟʙʫʜʠʤʦʩʪʴ 13 14,9Ñ3,8 21 14,8Ñ3,0 

5. ʇʨʠʩʪʫʧʳ ʪʨʝʚʦʛʠ, ʧʘʥʠʢʠ 44 50,6Ñ5,4 82 57,7Ñ4,1 

6. ʊʨʫʜʥʦʩʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ 28 32,2Ñ5,0 44 31,0Ñ3,9 

8. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ 39 44,8Ñ5,3 58 40,8Ñ4,1 

10. ʇʣʘʢʩʠʚʦʩʪʴ 10 11,5Ñ3,4 15 10,6Ñ2,6 

11. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 54 62,1Ñ5,2 86 60,6Ñ4,1 

12. ʏʫʚʩʪʚʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʠʣʠ ʦʙʤʦʨʦʢ 37 42,5Ñ5,3 54 38,0Ñ4,1 

13. ɼʘʚʣʝʥʠʝ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʛʦʣʦʚʝ, 

ʪʝʣʝ 31 35,6Ñ5,1 49 34,5Ñ4,0 

14. ʏʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ ʜʨʦʞʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ 10 11,5Ñ3,4 15 10,6Ñ2,6 

15. ɻʦʣʦʚʥʳʝ ʙʦʣʠ 69 79,3Ñ4,3 115 81,0Ñ3,3 

16. ʄʳʰʝʯʥʳʝ ʠ ʩʫʩʪʘʚʥʳʝ ʙʦʣʠ 19 21,8Ñ4,4 28 19,7Ñ3,3 
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ʊʘʙʣʠʮʘ 3.5 (ʧʨʦʜʦʣʞʝʥʠʝ) 

ʏʘʩʪʦʪʘ ʩʠʤʧʪʦʤʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ 

17. ʉʣʘʙʦʩʪʴ ʚ ʨʫʢʘʭ ʠʣʠ ʥʦʛʘʭ 27 31,0Ñ5,0 41 28,9Ñ3,8 

18. ɿʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ 12 13,8Ñ3,7 18 12,7Ñ2,8 

20. ʅʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ 61 70,1Ñ4,9 83 58,5Ñ4,1 

21. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 13 14,9Ñ3,8 39 27,5Ñ3,7 

1-11. ʇʩʠʭʦʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ  87 100,0Ñ0,0 142 100,0Ñ0,0 

12-18. ʉʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ  81 93,1Ñ2,7 137 96,5Ñ1,5 

19-20. ɺʄʉ  70 80,5Ñ4,3 123 86,6Ñ2,9 

21. ʉʝʢʩʫʘʣʴʥʘʷ ʩʬʝʨʘ 13 14,9Ñ3,8 39 27,5Ñ3,7 

 

ɺ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʩ ʂʉ ʥʘʤʠ 

ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʪʷʞʝʩʪʠ ʨʷʜʘ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ 

ɻʨʠʥʘ (ʪʘʙʣʠʮʘ 3.6). ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦ (p<0,05) ʙʦʣʝʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ 25-ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʪʷʞʝʩʪʠ ʥʘʨʫʰʝʥʠʷ ʩʥʘ. ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʜʝʬʠʮʠʪʦʤ 25(OH)D ʟʥʘʯʝʥʠʷ 

ʤʝʜʠʘʥʳ ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ ʠʪʦʛʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʷʞʝʩʪʠ ʫʢʘʟʘʥʥʦʛʦ 

ʩʠʤʧʪʦʤʘ ʩʦʩʪʘʚʠʣʠ 2 [1; 3] ʙʘʣʣʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ D ʦʪ 20 ʥʛ/ʤʣ ʠ 

ʚʳʰʝ, ʙʳʣʠ ʨʘʚʥʳ 2 [1; 2] ʙʘʣʣʘ.  

ʊʘʢʞʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (p<0,05) ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ. ʇʦʢʘʟʘʪʝʣʠ ʪʷʞʝʩʪʠ ʫʢʘʟʘʥʥʳʭ 

ʩʠʤʧʪʦʤʦʚ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʚʠʪʘʤʠʥʘ D ʠ ʧʨʠ ʝʛʦ 

ʜʝʬʠʮʠʪʝ ʩʦʩʪʘʚʠʣʠ 1 [0; 2] ʠ 1 [0; 3] ʙʘʣʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɾʝʥʱʠʥʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 25(OH)D ʥʠʞʝ 20 ʥʛ/ʤʣ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʨʘʚʥʦʡ 2 [0; 3] 

ʙʘʣʣʘ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ (p<0,01) ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʛʨʫʧʧʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ ʠʣʠ ʝʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʩʦʩʪʘʚʠʚʰʝʛʦ 1 [0; 2] ʙʘʣʣ.  
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ʊʘʙʣʠʮʘ 3.6 

ʊʷʞʝʩʪʴ ʩʠʤʧʪʦʤʦʚ ʚ ʙʘʣʣʘʭ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ 

ʉʠʤʧʪʦʤ ʅʦʨʤʘ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ

ʩʪʴ 

ʋʤʝʨʝʥʥʳʡ ʠ 

ʪʷʞʝʣʳʡ 

ʜʝʬʠʮʠʪ  

ʈ 

1. ɹʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ 0 [0; 0] 0 [0; 0] >0,05 

2. ʏʫʚʩʪʚʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʥʝʨʚʦʟʥʦʩʪʠ 1 [0; 2] 1 [0; 2] >0,05 

3. ʅʘʨʫʰʝʥʠʷ ʩʥʘ 2 [1; 2] 2 [1; 3] 0,016 

4. ɺʦʟʙʫʜʠʤʦʩʪʴ 0 [0; 0] 0 [0; 0] >0,05 

5. ʇʨʠʩʪʫʧʳ ʪʨʝʚʦʛʠ, ʧʘʥʠʢʠ 1 [0; 2] 1 [0; 3] 0,026 

6. ʊʨʫʜʥʦʩʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ 0 [0; 1] 0 [0; 1] >0,05 

7. ʏʫʚʩʪʚʦ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ 

ʵʥʝʨʛʠʠ 1 [0; 2] 2 [0; 3] 0,007 

8. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ 0 [0; 1,5] 0 [0; 2] >0,05 

9. ʏʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʷ 1 [0; 2] 2 [1; 3] 0,014 

10. ʇʣʘʢʩʠʚʦʩʪʴ 0 [0; 0] 0 [0; 0] >0,05 

11. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 1 [0; 2] 1 [0; 2] >0,05 

12. ʏʫʚʩʪʚʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʠʣʠ 

ʦʙʤʦʨʦʢ 0 [0; 2] 0 [0; 1] >0,05 

13. ɼʘʚʣʝʥʠʝ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʛʦʣʦʚʝ, 

ʪʝʣʝ 0 [0; 1] 0 [0; 1] >0,05 

14. ʏʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ ʜʨʦʞʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ 0 [0; 0] 0 [0; 0] >0,05 

15. ɻʦʣʦʚʥʳʝ ʙʦʣʠ 2 [1; 2] 2 [1; 3] 0,019 

16. ʄʳʰʝʯʥʳʝ ʠ ʩʫʩʪʘʚʥʳʝ ʙʦʣʠ 0 [0; 0] 0 [0; 0] >0,05 

17. ʉʣʘʙʦʩʪʴ ʚ ʨʫʢʘʭ ʠʣʠ ʥʦʛʘʭ 0 [0; 1] 0 [0; 1] >0,05 

18. ɿʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ 0 [0; 0] 0 [0; 0] >0,05 

19. ʇʨʠʣʠʚʳ 1 [0; 2] 2 [1; 3] 0,005 
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ʊʘʙʣʠʮʘ 3.6 (ʧʨʦʜʦʣʞʝʥʠʝ) 

ʊʷʞʝʩʪʴ ʩʠʤʧʪʦʤʦʚ ʚ ʙʘʣʣʘʭ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ D ʛʨʫʧʧʘʭ 

20. ʅʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ 2 [0; 3] 2 [0; 3] >0,05 

21. ʇʦʪʝʨʷ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 0 [0; 0] 0 [0; 1] 0,022 

1-11. ʇʩʠʭʦʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ 9 [6,5; 12,5] 11 [7,25; 14] 0,011 

12-18. ʉʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ 5 [2,5; 6,5] 5 [3; 6] >0,05 

19-20. ɺʄʉ 3 [1; 5] 3 [2; 5] >0,05 

21. ʉʝʢʩʫʘʣʴʥʘʷ ʩʬʝʨʘ 0 [0; 0] 0 [0; 1] 0,022 

ɺʉɽɻʆ 17 [12; 21,5] 20 [15; 25] 0,008 

 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (p<0,05) ʨʘʟʥʠʮʘ ʚ ʛʨʫʧʧʘʭ ʩ 

ʥʦʨʤʘʣʴʥʳʤ/ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʠ ʝʛʦ ʜʝʬʠʮʠʪʦʤ ʧʦ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʷ (1 [0; 2] ʠ 2 [1; 3] ʙʘʣʣʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ (2 [1; 2] ʠ 2 [1; 3] ʙʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʊʷʞʝʩʪʴ ʧʨʠʣʠʚʦʚ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ (p<0,01) ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʫ ʞʝʥʱʠʥ ʩ 

ʜʝʬʠʮʠʪʦʤ 25(OH)D, ʠ ʩʦʩʪʘʚʠʣʘ 2 [1; 3] ʙʘʣʣʘ ʧʨʦʪʠʚ 1 [0; 2] ʙʘʣʣʘ ʫ ʦʩʪʘʣʴʥʳʭ 

ʣʠʮ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʝʬʠʮʠʪʘ 25-ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ (p<0,05) ʥʘʨʫʰʝʥʠʷ ʩʝʢʩʫʘʣʴʥʦʡ ʩʬʝʨʳ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ 

ʧʦʪʝʨʝ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ ï 0 [0; 1] ʙʘʣʣʦʚ ʧʨʦʪʠʚ 0 [0; 0] ʙʘʣʣʦʚ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʠʣʠ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ.  

ʆʙʨʘʱʘʝʪ ʪʘʢʞʝ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʝ (p<0,05) ʧʦʚʳʰʝʥʠʝ ʚ 

ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʜʝʬʠʮʠʪʦʤ 25(OH)D ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ, ʩʦʩʪʘʚʠʚʰʝʡ 11 [7,25; 14] ʙʘʣʣʦʚ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʚ ʛʨʫʧʧʝ ʙʝʟ ʜʝʬʠʮʠʪʘ 

ʚʠʪʘʤʠʥʘ  9 [6,5; 12,5] ʙʘʣʣʦʚ. 

ɺ ʪʘʙʣʠʮʝ 3.7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʞʜʫ 

ʪʷʞʝʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ ɻʨʠʥʘ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʂʉ. 
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ʊʘʙʣʠʮʘ 3.7 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʷʞʝʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ ɻʨʠʥʘ ʫ ʞʝʥʱʠʥ 

ʩ ʂʉ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 
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1. ɹʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ 

ʩʝʨʜʮʝʙʠʝʥʠʝ 
- - - 0,13 - - - - 

2. ʏʫʚʩʪʚʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, 

ʥʝʨʚʦʟʥʦʩʪʠ 
- - - - -0,20 - - - 

3. ʅʘʨʫʰʝʥʠʷ ʩʥʘ 0,58 0,48 0,32 - - 0,35 0,3 0,29 

5. ʇʨʠʩʪʫʧʳ ʪʨʝʚʦʛʠ, ʧʘʥʠʢʠ - 0,56 0,35 - - 0,33 0,25 0,19 

7. ʏʫʚʩʪʚʦ ʫʩʪʘʣʦʩʪʠ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ 
- - 0,55 - - 0,38 0,25 0,27 

9. ʏʫʚʩʪʚʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ 

ʜʝʧʨʝʩʩʠʷ 
- - - - - 0,35 0,24 0,44 

13. ɼʘʚʣʝʥʠʝ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʛʦʣʦʚʝ, ʪʝʣʝ 
- - - - -0,10 - - - 

19. ʇʨʠʣʠʚʳ - - - - - - 0,46 - 

20. ʅʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ - - - - - - - 0,17 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ (ʨ<0,05) 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʱʫʱʝʥʠʷ 

ʩʝʨʜʮʝʙʠʝʥʠʷ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʤʳʰʝʯʥʳʭ ʠ ʩʫʩʪʘʚʥʳʭ ʙʦʣʝʡ (rs=0,13; ʨ<0,05). 

ʆʪʤʝʯʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (ʨ<0,05) ʯʫʚʩʪʚʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, 

ʥʝʨʚʦʟʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʫʚʩʪʚʘ ʜʘʚʣʝʥʠʷ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʛʦʣʦʚʝ, ʪʝʣʝ ʩ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʜʳʭʘʥʠʷ (rs=-0,20 ʠ rs=-0,10 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
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ʊʷʞʝʩʪʴ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ (ʨ<0,05) ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ (rs=0,48 ʠ rs=0,56 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ 

ʜʝʧʨʝʩʩʠʠ (rs=0,32 ʠ rs=0,35 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ (rs=0,35 ʠ 

rs=0,33 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ (rs=0,30 ʠ rs=0,25 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ (rs=0,29 ʠ rs=0,19 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ 

ʵʪʦʤ ʪʷʞʝʩʪʴ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʘ ʧʨʷʤʫʶ ʩʚʷʟʴ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ (rs=0,58; ʨ<0,05). ɺʳʨʘʞʝʥʥʦʩʪʴ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ 

ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ ʠ ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʢʘʢ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (rs=0,55; ʨ<0,05), ʪʘʢ ʠ ʩ ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ 

(rs=0,38; ʨ<0,05 ʠ rs=0,35; ʨ<0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ 

(rs=0,25; ʨ<0,05 ʠ rs=0,24; ʨ<0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 

(rs=0,27; ʨ<0,05 ʠ rs=0,44; ʨ<0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʷʞʝʩʪʴ 

ʧʨʠʣʠʚʦʚ ʧʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʩʦ ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ 

(rs=0,46; ʨ<0,05), ʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩʦ ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ (rs=0,17; ʨ<0,05). 

 ʇʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʪʷʞʝʩʪʠ ʢʣʘʩʪʝʨʦʚ ʰʢʘʣʳ 

ɻʨʠʥʘ ʩ ʦʪʜʝʣʴʥʳʤʠ ʝʝ ʩʠʤʧʪʦʤʘʤʠ. ʈʘʟʜʝʣ ʩʝʢʩʫʘʣʴʥʦʡ ʩʬʝʨʳ ʚʢʣʶʯʘʝʪ ʪʦʣʴʢʦ 

ʦʜʠʥ ʚʦʧʨʦʩ, ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʜʘʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʠʚʦʜʠʤʳʤʠ ʚʳʰʝ ʠ 

ʥʠʞʝ ʢʦʨʨʝʣʷʮʠʷʤʠ ʩʪʝʧʝʥʠ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠʪʦʛʦʚʦʡ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʚʘʟʦʤʦʪʦʨʥʳʭ 

ʩʠʤʧʪʦʤʦʚ, ʪʦ ʢʨʦʤʝ ʟʘʢʦʥʦʤʝʨʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʪʷʞʝʩʪʴʶ 

ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʣʘʩʪʝʨ, ʙʳʣ ʚʳʷʚʣʝʥ ʠ 

ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʊʘʢ, ʩʫʤʤʘʨʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ 

ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ (ʨʠʩʫʥʦʢ 3.10) ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʝʡ (ʨ<0,0001) ʩ ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ (rs=0,447), ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ 

ʧʦʪʣʠʚʦʩʪʠ (rs=0,348) ʠ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ (rs=0,319). 
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ʈʠʩʫʥʦʢ 3.10. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 

 

 ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ (ʨʠʩʫʥʦʢ 3.11) ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ (rs=0,371; ʨ<0,0001), 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ (rs=0,330; ʨ<0,0001), ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ (rs=0,362; ʨ<0,0001), ʯʫʚʩʪʚʘ 

ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ (rs=0,336; ʨ<0,0001), ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ 

ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ (rs=0,164; ʨ=0,0127).  

 ʇʨʠ ʦʮʝʥʢʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʣʘʩʪʝʨʘʤʠ ʪʘʢʞʝ 

ʙr ʣʘ ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ 

ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʩ ʪʷʞʝʩʪʴʶ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ (rs=0,459; 

ʨ<0,0001). 
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ʈʠʩʫʥʦʢ 3.11. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʩ 

ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 

 

 ʅʘ ʨʠʩʫʥʢʝ 3.12 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʩʚʷʟʝʡ ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ 25-ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʩ ʦʪʜʝʣʴʥʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 
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ʈʠʩʫʥʦʢ 3.12. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʫʨʦʚʥʷ 25(OH)D ʩ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʰʢʘʣʳ ɻʨʠʥʘ. 
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 ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʩ ʂʉ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʨʷʜʘ ʩʠʤʧʪʦʤʦʚ, ʚʢʣʶʯʘʷ ʪʷʞʝʩʪʴ ʥʘʨʫʰʝʥʠʷ ʩʥʘ (rs=ï0,142; ʨ=0,0313), 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ (rs=ï0,188; ʨ=0,0043), ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ (rs=ï0,170; ʨ=0,0101), ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ (rs=ï0,140; ʨ=0,0336), ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ (rs=ï0,137; ʨ=0,0387), ʪʷʞʝʩʪʴ ʧʨʠʣʠʚʦʚ (rs=ï0,224; ʨ=0,0006), ʘ 

ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ (rs=ï0,154; ʨ=0,0193). 

 ʅʘ ʨʠʩʫʥʢʝ 3.13 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʨʝʣʷʮʠʡ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ 25-ʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ ʩ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʚ 

ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʪʝʨʘʭ ʠ ʦʙʱʝʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ. 

 

 

ʈʠʩʫʥʦʢ 3.13. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʫʨʦʚʥʷ 25(OH)D ʩ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʚ 

ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʪʝʨʘʭ ʠ ʦʙʱʝʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ. 
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 ɺʳʷʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ 25(OH)D ʩ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʠʤʧʪʦʤʦʚ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ (rs=ï0,188; ʨ=0,0044), 

ʪʷʞʝʩʪʴʶ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ (rs=ï0,168; ʨ=0,0110), ʘ ʪʘʢʞʝ ʠʪʦʛʦʚʦʡ 

ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʰʢʘʣʝ ɻʨʠʥʘ (rs=ï0,229; ʨ=0,0005). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʂʉ 

ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, ʩʦʩʪʘʚʠʚʰʘʷ 69,8Ñ2,5%. ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʳʤʠ (>75% ʩʣʫʯʘʝʚ) ʠ ʪʷʞʝʣʦ ʧʨʦʪʝʢʘʶʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʩ ʂʉ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ, 

ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʧʨʠʣʠʚʳ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʙʳʩʪʨʦʝ ʠʣʠ ʩʠʣʴʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ, 

ʧʣʘʢʩʠʚʦʩʪʴ ʠ ʯʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʠ ʜʨʦʞʴ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʝʞʝ ʚʩʝʛʦ (10,9ï11,4%) ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 100% ʦʧʨʦʰʝʥʥʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʩʠʤʧʪʦʤ ʠʟ ʨʘʟʜʝʣʘ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʫ 95,2%Ñ1,4% ï ʠʟ ʨʘʟʜʝʣʘ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ. 84,3Ñ2,4% ʞʝʥʱʠʥ ʩ ʂʉ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʭʦʪʷ ʙʳ 

ʦʜʥʦʛʦ ʩʠʤʧʪʦʤʘ ʠʟ ʨʘʟʜʝʣʘ ʚʘʟʦʤʦʪʦʨʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʘ ʫ 22,7Ñ2,8% ʣʠʮ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘʨʫʰʝʥʠʷ ʩʝʢʩʫʘʣʴʥʦʡ ʩʬʝʨʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʝʥʱʠʥ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, ʥʦʨʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 25(OH)D ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 

10,6Ñ1,8% ʩʣʫʯʘʝʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ï ʫ 31,5Ñ2,7% ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 43,7Ñ2,9% ʠ 

14,2Ñ2,0% ʞʝʥʱʠʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʨʝʥʥʳʤ ʠ ʪʷʞʝʣʳʤ ʝʛʦ 

ʜʝʬʠʮʠʪʦʤ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ 25(OH)D, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

ʥʝ ʚʳʷʚʣʝʥʦ (ʨ>0,05). ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ 

ʯʘʩʪʦʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫʩʪʘʥʦʚʣʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʞʝʥʱʠʥ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ 

ʚ ʦʙʲʝʜʠʥʝʥʥʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʫʤʝʨʝʥʥʦʛʦ ʠ ʪʷʞʝʣʦʛʦ 

ʜʝʬʠʮʠʪʘ 25(OH)D ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʛʨʫʧʧʳ ʞʝʥʱʠʥ ʩ ʥʦʨʤʘʣʴʥʳʤ ʠʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ (p<0,05). 
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ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʚ 

ʯʝʪʳʨʝʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D (ʥʦʨʤʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʫʤʝʨʝʥʥʳʡ ʠ ʪʷʞʝʣʳʡ 

ʜʝʬʠʮʠʪ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʜʚʫʭ ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

25(OH)D ʛʨʫʧʧʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ (ʨ=0,008) ʧʦʚʳʰʝʥʠʝ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʧʦ 

ʰʢʘʣʝ ɻʨʠʥʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʂʉ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʣʠʯʠʝʤ ʫʤʝʨʝʥʥʦʛʦ ʠʣʠ 

ʪʷʞʝʣʦʛʦ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. 

 ʅʠ ʧʦ ʯʘʩʪʦʪʝ ʨʝʛʠʩʪʨʘʮʠʠ, ʥʠ ʧʦ ʪʷʞʝʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʂʉ ʧʦ 

ʰʢʘʣʝ ɻʨʠʥʘ, ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʢʘʢ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ, ʪʘʢ ʠ 

ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʣʘʩʪʝʨʘʤ ʚ ʯʝʪʳʨʝʭ ʛʨʫʧʧʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D ʥʝ ʚʳʷʚʣʝʥʦ (p>0,05). ʇʨʠ ʵʪʦʤ ʚ ʦʙʲʝʜʠʥʝʥʥʦʡ 

ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʪʷʞʝʣʳʤ ʜʝʬʠʮʠʪʦʤ 25(OH)D ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

(p<0,05) ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, 

ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ, ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ, ʘ ʪʘʢʞʝ ʙʣʠʟʢʘʷ ʢ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʥʜʝʥʮʠʷ (ʨ=0,052) ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʣʠʮ, 

ʧʨʝʜʲʷʚʣʷʶʱʠʭ ʞʘʣʦʙʳ ʥʘ ʥʘʣʠʯʠʝ ʧʨʠʣʠʚʦʚ. ɺ ʦʙʲʝʜʠʥʝʥʥʦʡ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ 

ʫʤʝʨʝʥʥʳʤ ʠ ʪʷʞʝʣʳʤ ʜʝʬʠʮʠʪʦʤ 25(OH)D ʥʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ (p<0,05 ï p<0,01) ʧʦʚʳʰʝʥʠʝ ʪʷʞʝʩʪʠ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʧʨʠʩʪʫʧʦʚ 

ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ, ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ, ʪʷʞʝʩʪʠ ʧʨʠʣʠʚʦʚ ʠ ʩʪʝʧʝʥʠ ʧʦʪʝʨʠ 

ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. 

 ʂʦʨʨʝʣʷʮʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦʡ (p<0,05) 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʱʫʱʝʥʠʷ ʩʝʨʜʮʝʙʠʝʥʠʷ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʤʳʰʝʯʥʳʭ ʠ ʩʫʩʪʘʚʥʳʭ ʙʦʣʝʡ, ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʯʫʚʩʪʚʘ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʥʝʨʚʦʟʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʫʚʩʪʚʘ ʜʘʚʣʝʥʠʷ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʛʦʣʦʚʝ, 

ʪʝʣʝ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʜʳʭʘʥʠʷ. ʊʷʞʝʩʪʴ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʶʪ (p<0,05) ʩ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ 

ʠʣʠ ʜʝʧʨʝʩʩʠʠ, ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ ʠ ʧʦʪʝʨʠ 

ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. ʇʨʠ ʵʪʦʤ ʪʷʞʝʩʪʴ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʘ ʧʨʷʤʫʶ 
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ʘʩʩʦʮʠʘʮʠʶ (p<0,05) ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ. 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ ʠ ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ 

ʠʣʠ ʜʝʧʨʝʩʩʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥʳ (p<0,05) ʢʘʢ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʪʘʢ ʠ ʩ 

ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ, ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ ʠ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʷʞʝʩʪʴ ʧʨʠʣʠʚʦʚ ʧʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ (p<0,05) ʩʦ 

ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ, ʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩʦ ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. 

 ʉʫʤʤʘʨʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ (p<0,0001) ʩ ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ, 

ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ ʠ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. ʉʫʤʤʘʨʥʘʷ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʦʙʣʘʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

(p<0,05 ï p<0,0001) ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ 

ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ, ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʯʫʚʩʪʚʘ 

ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. ʊʘʢʞʝ 

ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (p<0,0001) ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ 

ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʩ ʪʷʞʝʩʪʴʶ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ. 

 ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ 

(p<0,05 ï p<0,001) ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ 

ʠ ʧʘʥʠʢʠ, ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ 

ʜʝʧʨʝʩʩʠʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ, ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ, ʘ ʪʘʢʞʝ 

ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ. ɺʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ (p<0,01 ï p<0,01) ʩʦʜʝʨʞʘʥʠʷ 25(OH)D ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʠʤʧʪʦʤʦʚ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʪʷʞʝʩʪʴʶ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʘ ʪʘʢʞʝ 

ʠʪʦʛʦʚʦʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʰʢʘʣʝ. 
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ʈɸɿɼɽʃ 4 

ʆʉʆɹɽʅʅʆʉʊʀ ɻʆʈʄʆʅɸʃʔʅʆɻʆ ʉʊɸʊʋʉɸ ʋ ɾɽʅʑʀʅ ɺ ʈɸʅʅɽʁ 

ʇʆʉʊʄɽʅʆʇɸʋɿɽ ʉ ʂʃʀʄɸʂʊɽʈʀʏɽʉʂʀʄ ʉʀʅɼʈʆʄʆʄ 

 

4.1. ʂʦʥʮʝʥʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʛʦʨʤʦʥʦʚ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʧʨʠ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 

302 ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 48 ʜʦ 57 ʣʝʪ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 5 ʣʝʪ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ-

ʩʠʩʪʝʤʳ ʜʣʷ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʩʪʨʘʜʠʦʣʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʩʚʦʙʦʜʥʦʛʦ, ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʠ 

ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʛʝʩʪʝʨʦʥʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʪʠʨʦʢʩʠʥʘ ʠ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ.  

ʀʟ 302 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 229 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʣʠʯʠʝʤ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʆʩʪʘʣʴʥʳʝ 73 ʞʝʥʱʠʥʳ ʥʝ ʩʪʨʘʜʘʣʠ ʫʢʘʟʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʝʡ. ʂʨʦʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠʘʥʳ ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʛʦʨʤʦʥʦʚ ʪʘʢʞʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʦʨʤʦʥʦʚ ʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʘʣʣʦʚ ʧʦ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʰʢʘʣʝ ɻʨʠʥʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʂʉ 

(ʨʠʩʫʥʦʢ 4.1). ʊʘʢ, ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʙʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʟʥʘʯʝʥʠʷ 

ʤʝʜʠʘʥʳ ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʢʘʟʘʥʥʦʛʦ 

ʛʦʨʤʦʥʘ ʩʦʩʪʘʚʠʣʠ 16,9 [11,6; 28,3] ʧʛ/ʤʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 
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ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʂʉ, ʙʳʣʠ ʨʘʚʥʳ 17,4 [11,8; 21,3] ʧʛ/ʤʣ 

(ʨ>0,05). 

 

 

ʈʠʩʫʥʦʢ 4.1. ʉʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ 

(ʂʉ), ʧʛ/ʤʣ. 

 

 ʇʨʠ ʘʥʘʣʠʟʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʣʠʟʢʦʡ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʦʣʦʚʦʛʦ ʛʦʤʦʥʘ (ʨʠʩʫʥʦʢ 

4.2). ʊʘʢ, ʝʩʣʠ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩ ʂʉ ʤʝʜʠʘʥʘ ʠ ʧʝʨʚʳʡ-ʪʨʝʪʠʡ 

ʢʚʘʨʪʠʣʠ ʩʦʜʝʨʞʘʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʩʦʩʪʘʚʠʣʠ 1,68 [0,96; 2,76] ʥʛ/ʣ, ʪʦ ʫ 

ʞʝʥʱʠʥ, ʥʝ ʩʪʨʘʜʘʶʱʠʭ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, ʘʥʘʣʦʛʠʯʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 1,73 [1,16; 3,09] ʥʛ/ʣ (ʨ=0,052). 
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ʈʠʩʫʥʦʢ 4.2. ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ʂʉ), ʥʛ/ʣ. 

 

 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʛʦ ʫ ʞʝʥʱʠʥ ʚ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʥʘʣʠʯʠʝʤ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʫ ʞʝʥʱʠʥ ʙʝʟ ʂʉ 

(ʨʠʩʫʥʦʢ 4.3). ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʧʦʢʘʟʘʪʝʣʠ ʤʝʜʠʘʥʳ ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ 

ʢʚʘʨʪʠʣʝʡ ʩʦʜʝʨʞʘʥʠʷ ʌʉɻ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧʘʭ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʩʦʩʪʘʚʠʣʠ 61,3 [46,3; 72,0] ʤʄɽ/ʤʣ ʠ 60,7 [43,8; 76,2] ʤʄɽ/ʤʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ>0,05). 
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ʈʠʩʫʥʦʢ 4.3. ʉʦʜʝʨʞʘʥʠʝ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ʂʉ), ʤʄɽ/ʤʣ. 

 

 ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩ ʥʘʣʠʯʠʝʤ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʤʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʨʠʩʫʥʦʢ 4.4). ɾʝʥʱʠʥʳ 

ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʩʪʨʘʜʘʶʱʠʝ ʂʉ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʃɻ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʩʦʩʪʘʚʠʚʰʝʡ 45,6 [34,3; 54,7] ʤʄɽ/ʤʣ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʙʝʟ ʢʣʠʥʠʢʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʫ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʠ ʤʝʜʠʘʥʳ ʠ 

ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ ʫʢʘʟʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʙʳʣʠ ʨʘʚʥʳ 46,5 [40,8; 56,6] 

ʤʄɽ/ʤʣ (ʨ>0,05). 
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ʈʠʩʫʥʦʢ 4.4. ʉʦʜʝʨʞʘʥʠʝ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ʂʉ), ʤʄɽ/ʤʣ. 

 

 ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ 

ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʤʝʥʦʧʘʫʟʳ ʥʝ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʛʝʩʪʝʨʦʥʘ (ʨʠʩʫʥʦʢ 4.5). ɺ ʛʨʫʧʧʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ, ʧʨʝʜʲʷʚʣʷʚʰʠʭ ʞʘʣʦʙʳ ʥʘ ʩʠʤʧʪʦʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʂʉ, 

ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʦʛʦ ʨʘʟʤʘʭʘ ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʦʨʤʦʥʘ ʙʳʣʠ ʨʘʚʥʳ 2,01 [1,40; 2,72] ʥʤʦʣʴ/ʣ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʨʝʜʠ 

ʞʝʥʱʠʥ, ʫʢʘʟʳʚʘʚʰʠʭ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʂʉ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘʤʠ 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʠ 1,89 [1,31; 

2,38] ʥʤʦʣʴ/ʣ (ʨ>0,05). 
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ʈʠʩʫʥʦʢ 4.5. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ (ʂʉ), ʤʄɽ/ʤʣ. 

 

 ʀʟʫʯʝʥʠʝ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʣʠʯʠʝ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʥʝ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʩʚʷʟʘʥʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ (ʨʠʩʫʥʦʢ 4.6). ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʠʤʝʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʂʉ, ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ 

ʤʝʞʢʚʘʨʪʠʣʴʥʦʛʦ ʨʘʟʤʘʭʘ ʫʨʦʚʥʷ ʫʢʘʟʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʩʦʩʪʘʚʠʣʠ 15,0 [11,9; 18,0] 

ʧʤʦʣʴ/ʣ. ʇʨʠ ʵʪʦʤ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʙʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʙʳʣʠ ʨʘʚʥʳ 14,2 [12,6;17,9] 

ʧʤʦʣʴ/ʣ (ʨ>0,05). 
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ʈʠʩʫʥʦʢ 4.6. ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ʂʉ), ʤʄɽ/ʤʣ. 

 

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘ ʬʦʥʝ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʥʘʤʠ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʠʨʝʦʪʨʦʧʥʦʛʦ 

ʛʦʨʤʦʥʘ (ʨʠʩʫʥʦʢ 4.7). ʂʦʥʮʝʥʪʨʘʮʠʷ ʊʊɻ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ ʛʨʫʧʧʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʂʉ, ʩʦʩʪʘʚʠʣʘ 2,04 [1,32; 2,86] 

ʤʢʄɽ/ʤʣ. ʇʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʙʝʟ ʧʨʦʷʚʣʝʥʠʡ ʂʉ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ 

ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ ʫʨʦʚʥʷ ʪʠʨʝʦʪʨʦʧʠʥʘ ʙʳʣʠ ʨʘʚʥʳ 1,87 [1,21; 2,42] 

ʤʢʄɽ/ʤʣ (ʨ=0,074). 
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ʈʠʩʫʥʦʢ 4.7. ʉʦʜʝʨʞʘʥʠʝ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ʂʉ), ʤʄɽ/ʤʣ. 

 

4.2. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʦʨʤʦʥʦʚ ʠ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ, 

ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʫ ʞʝʥʱʠʥ ʩ ʂʉ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʳʭ (p<0,05) ʘʩʩʦʮʠʘʮʠʡ 

ʤʝʞʜʫ ʩʳʚʦʨʦʪʦʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʷʜʘ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʤʦʥʦʚ ʠ 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ (ʨʠʩʫʥʦʢ 4.8). ɺ ʯʘʩʪʥʦʩʪʠ, ʠʪʦʛʦʚʘʷ 

ʦʮʝʥʢʘ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʰʢʘʣʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ (rs=-0,262; ʨ=0,0001) ʠ 

ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ (rs=-0,141; ʨ=0,0329). ʇʨʠ ʵʪʦʤ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʩ 

ʩʳʚʦʨʦʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (rs=0,254; ʨ=0,0001). 
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ʈʠʩʫʥʦʢ 4.8. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʤʦʥʦʚ ʩ 

ʦʙʱʝʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʰʢʘʣʳ ɻʨʠʥʘ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ (n=229). 

 

 ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. ʊʘʢ, 

ʩʳʚʦʨʦʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʳʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʦ ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʷʪʠ ʩʠʤʧʪʦʤʦʚ (ʨʠʩʫʥʦʢ 4.9). 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʶ 

ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ (rs=-0,218; ʨ=0,0009), ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ 

ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ (rs=-0,193; ʨ=0,0034), ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ 

(rs=-0,329; ʨ<0,0001), ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ (rs=-0,267; ʨ<0,0001), 

ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ (rs=-0,346; ʨ<0,0001). ʊʘʢʞʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʜʦʩʪʦʚʝʨʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʩ ʩʫʤʤʘʨʥʦʡ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʠʤʧʪʦʤʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ (rs=-0,230; ʨ=0,0004). 
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ʈʠʩʫʥʦʢ 4.9. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʪʝʩʪʦʩʪʝʨʦʥʘ ʩ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ (n=229). 

 ʉʳʚʦʨʦʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʨʘʙʦʪʝ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʨʷʜ ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʂʉ (ʨʠʩʫʥʦʢ 4.10). 
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ʈʠʩʫʥʦʢ 4.10. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʩ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ (n=229). 

 

ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ 

(rs=0,151; ʨ=0,0223), ʠ ʦʙʨʘʪʥʫʶ ï ʩʦ ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ (rs=-0,140; 

ʨ=0,0339). ʋʨʦʚʝʥʴ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʷʤʦʡ 

ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ (rs=0,130; ʨ<0,0491), ʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ï ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʣʘʙʦʩʪʠ ʚ ʨʫʢʘʭ ʠ ʥʦʛʘʭ (rs=0,148; 

ʨ<0,0248). ʇʨʠ ʵʪʦʤ ʩʳʚʦʨʦʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʩʪʨʘʜʠʦʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʥʠ ʩ ʪʷʞʝʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʂʉ, ʥʠ ʩ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ 

ʢʣʘʩʪʝʨʘʤ ʠʣʠ ʧʦ ʰʢʘʣʝ ɻʨʠʥʘ ʚ ʮʝʣʦʤ.  
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 ʊʘʢʞʝ ʥʘʤʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʨʷʜ ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʛʦʨʤʦʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʬʫʥʢʮʠʶ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʠ 

ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʂʉ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʳʚʦʨʦʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʦʙʣʘʜʘʣʦ (ʨʠʩʫʥʦʢ 4.11) ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʪʷʞʝʩʪʴʶ 

ʥʘʨʫʰʝʥʠʷ ʩʥʘ (rs=-0,140; ʨ=0,0339), ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ (rs=-0,209; ʨ=0,0014) ʠ ʯʫʚʩʪʚʘ ʩʣʘʙʦʩʪʠ ʚ ʨʫʢʘʭ ʠ ʥʦʛʘʭ (rs=-

0,278; ʨ<0,0001). ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʦʙʨʘʪʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ 

ʩʫʤʤʘʨʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʠʤʧʪʦʤʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ (rs=-0,174; 

ʨ=0,0085). 

 

 

ʈʠʩʫʥʦʢ 4.11. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʪʠʨʦʢʩʠʥʘ ʩ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ (n=229). 
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 ʈʷʜ ʜʦʩʪʦʚʝʨʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʩʠʤʧʪʦʤʘʤʠ ʂʉ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʪʘʢʞʝ ʩʳʚʦʨʦʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ 

(ʨʠʩʫʥʦʢ 4.12). 

 

 

ʈʠʩʫʥʦʢ 4.12. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʠʨʝʦʪʨʦʧʥʦʛʦ 

ʛʦʨʤʦʥʘ ʩ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ (n=229). 
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ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʊʊɻ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ 

ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ (rs=0,199; ʨ=0,0025), ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ 

ʠ ʧʘʥʠʢʠ (rs=0,179; ʨ=0,0067), ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ 

ʵʥʝʨʛʠʠ (rs=0,330; ʨ<0,0001), ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ (rs=0,180; 

ʨ=0,0062), ʩʣʘʙʦʩʪʠ ʚ ʨʫʢʘʭ ʠ ʥʦʛʘʭ (rs=0,274; ʨ<0,0001), ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ 

ʧʦʪʣʠʚʦʩʪʠ (rs=0,183; ʨ=0,0054). ʊʘʢʞʝ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʜʦʩʪʦʚʝʨʥʫʶ ʢʦʨʨʝʣʷʮʠʶ 

ʊʊɻ ʩ ʩʫʤʤʘʨʥʦʡ ʦʮʝʥʢʦʡ ʢʣʘʩʪʝʨʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ (rs=0,236; 

ʨ=0,0003), ʩʦʤʘʪʠʯʝʩʢʠʭ (rs=0,132; ʨ=0,0468) ʠ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ 

(rs=0,165; ʨ=0,0122). 

 ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʳʚʦʨʦʪʦʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʤʦʥʦʚ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʦʙʨʘʪʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊʊɻ ʩ ʫʨʦʚʥʝʤ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ (rs=-0,147; 

ʨ=0,0026) ʠ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ (rs=-0,759; ʨ<0,0001). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʥʱʠʥʳ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʩʪʨʘʜʘʶʱʠʝ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʥʜʝʥʮʠʝʡ (p<0,1) ʢ ʩʥʠʞʝʥʠʶ 

ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʧʦʚʳʰʝʥʠʶ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ 

ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ (p>0,05) ʫʨʦʚʥʝʡ ʵʩʪʨʘʜʠʦʣʘ, ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 

ʠ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʦʚ, ʧʨʦʛʝʩʪʝʨʦʥʘ ʘ ʪʘʢʞʝ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ. 

ʀʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʰʢʘʣʳ ɻʨʠʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʜʦʩʪʦʚʝʨʥʫʶ (p<0,05 ï p=0,0001) ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʩʳʚʦʨʦʪʢʝ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ï ʩ 

ʩʳʚʦʨʦʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ. 

 ʉʳʚʦʨʦʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʦʡ (p<0,01 ï p<0,0001) ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ 

ʩʥʘ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ 

ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ, ʩʪʝʧʝʥʴʶ 

ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ, ʘ ʪʘʢʞʝ ʩ ʩʫʤʤʘʨʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʠʤʧʪʦʤʦʚ 

ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ 

ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ (p<0,05), ʠ ʦʙʨʘʪʥʦ ï ʩʦ 
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ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ (p<0,05). ʋʨʦʚʝʥʴ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ (p<0,05), ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ï ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʣʘʙʦʩʪʠ ʚ ʨʫʢʘʭ 

ʠ ʥʦʛʘʭ (p<0,05). 

 ʇʦʢʘʟʘʪʝʣʠ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʦʚʝʨʥʦʡ (p<0,05 ï p<0,0001) 

ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ 

ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʣʘʙʦʩʪʠ ʚ ʨʫʢʘʭ ʠ ʥʦʛʘʭ, ʘ 

ʪʘʢʞʝ ʩ ʩʫʤʤʘʨʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʠʤʧʪʦʤʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʊʊɻ ʚ ʩʳʚʦʨʦʪʢʝ ʜʦʩʪʦʚʝʨʥʦ (p<0,01 ï p<0,0001) ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ 

ʧʘʥʠʢʠ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ, ʯʫʚʩʪʚʘ 

ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ, ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʣʘʙʦʩʪʠ ʚ ʨʫʢʘʭ ʠ ʥʦʛʘʭ, ʘ ʪʘʢʞʝ 

ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ ʊʊɻ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʜʦʩʪʦʚʝʨʥʫʶ (p<0,05 ï p<0,001) ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʩʫʤʤʘʨʥʦʡ 

ʦʮʝʥʢʦʡ ʢʣʘʩʪʝʨʦʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʚʘʟʦʤʦʪʦʨʥʳʭ 

ʩʠʤʧʪʦʤʦʚ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (p<0,01 ï p<0,0001) ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʊʊɻ ʩ ʫʨʦʚʥʝʤ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ. 
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ʈɸɿɼɽʃ 5 

ʎʀʊʆʂʀʅʆɺʓʁ ʉʊɸʊʋʉ ʋ ɾɽʅʑʀʅ ɺ ʈɸʅʅɽʁ ʇʆʉʊʄɽʅʆʇɸʋɿɽ  

ʉ ʂʃʀʄɸʂʊɽʈʀʏɽʉʂʀʄ ʉʀʅɼʈʆʄʆʄ 

 

5.1. ʂʦʥʮʝʥʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ 

 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʨʷʜʘ ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ 

ʩʠʥʜʨʦʤʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 302 ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 48 ʜʦ 57 ʣʝʪ ʩ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 5 ʣʝʪ. ʉ ʧʦʤʦʱʴʶ ʪʝʩʪ-

ʩʠʩʪʝʤ ʜʣʷ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ -1ɓ, -6 ʠ -8 ʠ 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ Ŭ. ʅʘʨʷʜʫ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʠʥʪʝʨʣʝʡʢʠʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʣʠ ʪʘʢʞʝ ʫ ʞʝʥʱʠʥ ʫʨʦʚʥʠ RANKL, OPG, ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʦʦʪʥʦʰʝʥʠʝ 

OPG/RANKL.  

ʀʟ 302 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 229 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʣʠʯʠʝʤ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. 73 ʞʝʥʱʠʥʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʪʨʘʜʘʣʠ ʫʢʘʟʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʝʡ, ʩʦʩʪʘʚʠʣʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʮʠʪʦʢʠʥʦʚ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʚʠʪʘʤʠʥʘ D, ʛʦʨʤʦʥʦʚ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʰʢʘʣʳ 

ɻʨʠʥʘ. ʇʨʠʯʝʤ, ʦʮʝʥʠʚʘʣʠʩʴ ʩʚʷʟʠ ʮʠʪʦʢʠʥʦʚ ʢʘʢ ʩ ʩʫʤʤʘʨʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ, ʪʘʢ ʠ ʩ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠʣʠ ʩʫʤʤʦʡ 

ʙʘʣʣʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʣʘʩʪʝʨʘʤ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʰʢʘʣʳ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠʥʪʝʨʣʝʡʢʠʥʘ-1ɓ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʂʉ (ʨʠʩʫʥʦʢ 5.1). ʊʘʢ, ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ 

ʙʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ 
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ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʢʘʟʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʩʦʩʪʘʚʠʣʠ 1,8 [1,2; 2,5] ʧʛ/ʤʣ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ 

ʂʉ, ʙʳʣʠ ʨʘʚʥʳ 2,0 [1,3; 2,6] ʧʛ/ʤʣ (ʨ>0,05). 

 

 

ʈʠʩʫʥʦʢ 5.1. ʉʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʘ-1ɓ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ, ʧʛ/ʤʣ. 

 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʳʤ 

ʧʦʚʳʰʝʥʠʝʤ ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʘ-6, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʨʫʧʧʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʨʠʩʫʥʦʢ 5.2). ʊʘʢ, ʝʩʣʠ ʚ ʛʨʫʧʧʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩ ʂʉ ʤʝʜʠʘʥʘ ʠ ʧʝʨʚʳʡ-ʪʨʝʪʠʡ ʢʚʘʨʪʠʣʠ ʩʦʜʝʨʞʘʥʠʷ 

ʫʢʘʟʘʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʩʦʩʪʘʚʠʣʠ 0,5 [0,1; 0,9] ʧʛ/ʤʣ, ʪʦ ʞʝʥʱʠʥʳ, ʥʝ ʩʪʨʘʜʘʶʱʠʝ 
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ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʩʦʩʪʘʚʠʚʰʠʤʠ 0,8 [0,0; 1,4] ʧʛ/ʤʣ (ʨ<0,05). 

 

 

ʈʠʩʫʥʦʢ 5.2. ʉʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ, ʧʛ/ʤʣ. 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʥʪʝʨʣʝʡʢʠʥʘ-8 ʥʘʤʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʛʦ ʫ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʥʘʣʠʯʠʝʤ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʘ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʫ ʞʝʥʱʠʥ ʙʝʟ ʂʉ (ʨʠʩʫʥʦʢ 5.3). ʇʦʣʫʯʝʥʥʳʝ 

ʥʘʤʠ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʦʛʦ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧʘʭ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩʦʩʪʘʚʠʣʠ 6,5 [3,7; 9,8] ʧʛ/ʤʣ ʠ 5,3 [3,3; 8,4] ʧʛ/ʤʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,05). 
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ʈʠʩʫʥʦʢ 5.3. ʉʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʘ-8 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ, ʧʛ/ʤʣ. 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩ ʥʘʣʠʯʠʝʤ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ Ŭ (ʨʠʩʫʥʦʢ 5.4). ɾʝʥʱʠʥʳ 

ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʩʪʨʘʜʘʶʱʠʝ ʂʉ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʌʅʆŬ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʩʦʩʪʘʚʠʚʰʝʡ 0,6 [0,0; 0,8] ʧʛ/ʤʣ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʙʝʟ ʢʣʠʥʠʢʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʫ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʠ ʤʝʜʠʘʥʳ ʠ 

ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʝʡ ʫʢʘʟʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʙʳʣʠ ʨʘʚʥʳ 0,0 [0,0;0,9] ʧʛ/ʤʣ 

(ʨ>0,05). 
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ʈʠʩʫʥʦʢ 5.4. ʉʦʜʝʨʞʘʥʠʝ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ Ŭ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʛ/ʤʣ. 

 

ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ 

ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʤʝʥʦʧʘʫʟʳ ʠʤʝʣʦ ʘʩʩʦʮʠʘʮʠʶ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʮʠʪʦʢʠʥʦʚʦʡ 

ʩʠʩʪʝʤʳ RANKL/RANK/OPG. ʊʘʢ, ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ, ʧʨʝʜʲʷʚʣʷʚʰʠʭ 

ʞʘʣʦʙʳ ʥʘ ʩʠʤʧʪʦʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʂʉ, ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ 

ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʦʛʦ ʨʘʟʤʘʭʘ ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ RANKL ʙʳʣʠ ʨʘʚʥʳ 3,0 

[2,1; 4,1] ʧʛ/ʤʣ (ʨʠʩʫʥʦʢ 5.5). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʨʝʜʠ ʞʝʥʱʠʥ, ʫʢʘʟʳʚʘʚʰʠʭ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʂʉ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ 

ʫʢʘʟʘʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʠ 2,6 

[1,8; 3,5] ʧʛ/ʤʣ (ʨ<0,05). 
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ʈʠʩʫʥʦʢ 5.5. ʉʦʜʝʨʞʘʥʠʝ RANKL ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʧʛ/ʤʣ. 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʪʝʦʧʨʦʪʝʛʝʨʠʥʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʣʠʯʠʝ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʚʣʠʷʣʦ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʤʤʫʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʦʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʛʠʙʠʨʦʚʘʪʴ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟ (ʨʠʩʫʥʦʢ 5.6). ɺ ʛʨʫʧʧʝ 

ʞʝʥʱʠʥ ʚ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʢʣʠʥʠʢʦʡ ʂʉ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ ʠ 

ʤʝʞʢʚʘʨʪʠʣʴʥʦʛʦ ʨʘʟʤʘʭʘ ʫʨʦʚʥʷ ʫʢʘʟʘʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʩʦʩʪʘʚʠʣʠ 76,8 [65,9; 90,1] 

ʧʛ/ʤʣ. ʇʨʠ ʵʪʦʤ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʙʝʟ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʙʳʣʠ ʨʘʚʥʳ 77,0 [66,4; 93,0] 

ʧʛ/ʤʣ (ʨ<0,05). 
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ʈʠʩʫʥʦʢ 5.6. ʉʦʜʝʨʞʘʥʠʝ OPG ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʧʛ/ʤʣ. 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘ ʬʦʥʝ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʥʘʤʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʙʣʠʟʢʦʡ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ 

ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ OPG ʢ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ RANKL 

(ʨʠʩʫʥʦʢ 5.7). ʊʘʢ, ʤʝʜʠʘʥʘ ʠ ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ ʠʥʜʝʢʩʘ OPG/RANKL, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʂʉ, ʩʦʩʪʘʚʠʣʠ 25,5 [17,4; 39,2]. ʇʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʙʝʟ ʧʨʦʷʚʣʝʥʠʡ ʂʉ 

ʘʥʘʣʦʛʠʯʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʥʦʰʝʥʠʷ OPG/RANKL ʙʳʣʠ ʨʘʚʥʳ 

26,6 [21,0; 44,3] (ʨ=0,056). 
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ʈʠʩʫʥʦʢ 5.7. ɿʥʘʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ OPG/RANKL ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ 

ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʤʄɽ/ʤʣ. 

 

5.2. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʮʠʪʦʢʠʥʦʚ, ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʫʨʦʚʥʷʤʠ ʚʠʪʘʤʠʥʘ D ʠ ʛʦʨʤʦʥʦʚ ʫ ʞʝʥʱʠʥ ʚ 

ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʧʦʩʪʤʝʥʦʧʘʫʟʳ 

 

ʆʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦʡ (p<0,05) ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʷʜʘ ʠʩʩʣʝʜʫʝʤʳʭ ʮʠʪʦʢʠʥʦʚ ʩ ʦʙʱʝʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ 

ɻʨʠʥʘ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʧʨʦʩʝ ʞʝʥʱʠʥ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ (ʨʠʩʫʥʦʢ 

5.8). ʊʘʢ, ʠʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʰʢʘʣʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ 

ʫʨʦʚʥʝʤ ʀʃ-8 (rs=0,341; ʨ<0,0001) ʠ RANKL (rs=0,351; ʨ<0,0001). ʇʨʠ ʵʪʦʤ ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʧʦ ʰʢʘʣʝ 

ɻʨʠʥʘ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ OPG/RANKL (rs=-0,287; ʨ<0,0001). 
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ʈʠʩʫʥʦʢ 5.8. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʮʠʪʦʢʠʥʦʚ ʩ 

ʦʙʱʝʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʰʢʘʣʳ ɻʨʠʥʘ. 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʴ, ʯʪʦ ʩʳʚʦʨʦʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʀʃ-1ɓ ʧʦʢʘʟʘʣʦ 

ʜʦʩʪʦʚʝʨʥʫʶ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩʦ ʩʪʝʧʝʥʴʶ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʠʟʥʘʢʘ ʂʉ ʢʘʢ ʪʨʫʜʥʦʩʪʴ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʥʠʤʘʥʠʷ (rs=-0,159; ʨ=0,016). 

ʉ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ ʤʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠ ʨʷʜ 

ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-6 (ʨʠʩʫʥʦʢ 5.9). 

ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʧʦʢʘʟʘʣʦ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ 

ʪʨʫʜʥʦʩʪʴʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ (rs=-0,138; ʨ=0,0364) ʥʘ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ 

(rs=0,151; ʨ=0,0222), ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ (rs=0,246; ʨ=0,0002) ʠ ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ 

ʧʦʪʣʠʚʦʩʪʠ (rs=0,130; ʨ=0,0487). ʊʘʢʞʝ ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʜʦʩʪʦʚʝʨʥʫʶ ʧʨʷʤʫʶ 

ʢʦʨʨʝʣʷʮʠʶ ʫʨʦʚʥʷ ʀʃ-6 ʩ ʩʫʤʤʘʨʥʦʡ ʪʷʞʝʩʪʴʶ ʚʩʝʭ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ 

(rs=0,215; ʨ=0,0011). 
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ʈʠʩʫʥʦʢ 5.9. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 

 

ʉʳʚʦʨʦʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʘ-8 ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʨʷʜ ʜʦʩʪʦʚʝʨʥʳʭ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʩʠʤʧʪʦʤʘʤʠ ʂʉ (ʨʠʩʫʥʦʢ 5.10). ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ 

ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ (rs=0,316; ʨ<0,0001), ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ 

ʠ ʧʘʥʠʢʠ (rs=0,299; ʨ<0,0001), ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ 

(rs=0,265; ʨ<0,0001), ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ (rs=0,191; ʨ=0,0037), 

ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ (rs=0,351; ʨ<0,0001), ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ ʧʦʪʣʠʚʦʩʪʠ 

(rs=0,324; ʨ<0,0001). ʊʘʢʞʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʫʨʦʚʥʷ ʀʃ-8 ʩ ʩʫʤʤʘʨʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʡ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ 

(rs=0,299; ʨ<0,0001) ʠ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ (rs=0,391; ʨ<0,0001). 
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ʈʠʩʫʥʦʢ 5.10. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʥʪʝʨʣʝʡʢʠʥʘ-8 

ʩ ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʫʨʦʚʥʷ ʌʅʆŬ ʩ ʪʷʞʝʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʂʉ 

ʠʣʠ ʩ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦ ʢʣʘʩʪʝʨʘʤ ʰʢʘʣʳ ɻʨʠʥʘ ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʥʝ ʙʳʣʠ (p>0,05). 

ʅʘ ʨʠʩʫʥʢʝ 5.11 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʜʦʩʪʦʚʝʨʥʦʡ (p<0,05) ʢʦʨʨʝʣʷʮʠʠ 

ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ RANKL ʩ ʨʷʜʦʤ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ ɻʨʠʥʘ. 
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ʈʠʩʫʥʦʢ 5.11. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ RANKL ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 
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ʉʳʚʦʨʦʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ RANKL ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʢʦʨʨʝʣʷʮʠʶ ʩ ʪʷʞʝʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʥʘ (rs=0,336; ʨ<0,0001), ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʧʨʠʩʪʫʧʦʚ ʪʨʝʚʦʛʠ ʠ ʧʘʥʠʢʠ (rs=0,360; ʨ<0,0001), ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ (rs=0,319; ʨ<0,0001), ʯʫʚʩʪʚʘ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʣʠ ʜʝʧʨʝʩʩʠʠ 

(rs=0,260; ʨ=0,0001), ʪʷʞʝʩʪʴʶ ʧʨʠʣʠʚʦʚ (rs=0,266; ʨ<0,0001), ʩʪʝʧʝʥʴʶ ʥʦʯʥʦʡ 

ʧʦʪʣʠʚʦʩʪʠ (rs=0,352; ʨ<0,0001), ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢ ʩʝʢʩʫ 

(rs=0,211; ʨ=0,0014). ʊʘʢʞʝ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʜʦʩʪʦʚʝʨʥʫʶ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ 

ʫʨʦʚʥʷ RANKL ʩ ʩʫʤʤʘʨʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʡ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ 

(rs=0,346; ʨ<0,0001) ʠ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ (rs=0,362; ʨ<0,0001). 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʳʚʦʨʦʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʪʝʦʧʨʦʪʝʛʝʨʠʥʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ (ʨʠʩʫʥʦʢ 5.12) ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʩʦ ʩʪʝʧʝʥʴʶ ʧʦʪʝʨʠ ʠʥʪʝʨʝʩʘ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ (rs=0,146; 

ʨ=0,0272) ʥʘ ʬʦʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʤʳʰʝʯʥʳʭ ʠ 

ʩʫʩʪʘʚʥʳʭ ʙʦʣʝʡ (rs=-0,139; ʨ=0,0356). 

 

 

ʈʠʩʫʥʦʢ 5.12. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ OPG ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 

 

ʅʘ ʨʠʩʫʥʢʝ 5.13 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʜʦʩʪʦʚʝʨʥʦʡ (p<0,05) ʢʦʨʨʝʣʷʮʠʠ 

ʚʝʣʠʯʠʥʳ ʩʦʦʪʥʦʰʝʥʠʷ OPG/RANKL ʩ ʨʷʜʦʤ ʩʠʤʧʪʦʤʦʚ ʰʢʘʣʳ ɻʨʠʥʘ, ʢʦʪʦʨʳʝ 

ʚʦ ʤʥʦʛʦʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʘʩʩʦʮʠʘʮʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʫʨʦʚʥʷ 

RANKL. 
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ʈʠʩʫʥʦʢ 5.13. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʚʝʣʠʯʠʥʳ ʩʦʦʪʥʦʰʝʥʠʷ OPG/RANKL ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʰʢʘʣʳ ɻʨʠʥʘ. 


