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ɸʅʆʊɸʎɯʗ  

ʂʦʥʜʨʦ ʄ.ʄ. ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʦʞʠʨʽʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʷ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.03 ï ʥʦʨʤʘʣʴʥʘ ʬʽʟʽʦʣʦʛʽʷ ï ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ, ʤ. ʃʴʚʽʚ. ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ 

çɯʥʩʪʠʪʫʪ ʛʝʨʦʥʪʦʣʦʛʽʾ ʽʤʝʥʽ ɼ.ʌ. ʏʝʙʦʪʘʨʴʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè, ʤ. ʂʠʾʚ, 2021. 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʧʝʯʽʥʢʠ 

ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʦʶ ʜʽʻʪʦʶ 

ʽ ʛʣʫʪʘʤʘʪʦʤ ʥʘʪʨʽʶ ʪʘ ʦʮʽʥʮʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʤʫʣʴʪʠʧʨʦʙʽʪʠʢʘ 

çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ  ʪʘ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʽ ʫʧʨʦʜʦʚʞ 18 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʟʤʝʥʰʝʥʠʤ 

ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ (ɺʂɼ #C 11024 (Research Dietes, New Brunswick, NJ)), ʪʘ ʫ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʨʝʻʩʪʨʫʚʘʣʦʩʴ 

ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ ʙʝʟ ʧʨʦʷʚʫ ʛʽʧʝʨʬʘʛʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʜʠʩʣʽʧʽʜʝʤʽʻʶ, 

ʧʦʨʫʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ ʨʦʟʚʠʪʢʦʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʽ  ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʝʪʦʜʦʤ ʫʣɹʪʨʘʟʚʫʢʦʚʦʾ ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ ʟʩʫʚʫ (Shear Wave 

Elasticity Imaging, SWEI). ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʘʙʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʩʫʪʪʻʚʦ ʚʽʜʥʦʚʣʶʚʘʣʦ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʪʘ ʟʘʧʦʙʽʛʘʣʦ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʥʦʚʽ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʦʙʤʽʥʫ ʚ 

ʤʦʟʢʫ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʪʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ: ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 72,9% 

(ʨ<0,001); ʚʤʽʩʪ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʙʫʚ ʥʘ 

93,3% (ʨ<0,001) ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʻ ʧʦʷʩʥʝʥʥʷʤ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ 
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ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ. ɿʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʠ 

ʪʘ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʠ. ɿʙʽʣʴʰʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ 

ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʻ ʧʘʨʘʤʝʪʨʦʤ ʛʦʤʝʦʩʪʘʟʫ ʚ 

ʦʨʛʘʥʽʟʤʽ, ʘʜʞʝ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʥʠʞʯʝ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʪʠʤʫʣʶʻ 

ʨʝʘʢʮʽʾ, ʷʢʽ ʧʨʦʪʠʜʽʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʧʘʜʽʥʥʶ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ: ʘʢʪʠʚʥʽʩʪʴ 

ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʙʽʣʴʰʫʚʘʣʘʩʴ 

ʥʘ 41,7% (ʨ<0,05), ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʤʦʟʢʫ; ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʦʢcʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 122,2% (ʨ<0,001), ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʘʢʪʠʚʘʮʽʾ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ, ʱʦ ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʜʘʥʦʾ ʛʨʫʧʠ; 

ʟʤʽʥʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʪʨʠʧʪʦʬʘʥʫ, ʘ ʪʘʢʦʞ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ ʽ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʫʣʠ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤʠ; ʜʦʚʝʜʝʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ. ʉʝʨʦʪʦʥʽʥʦʚʠʡ ʦʙʤʽʥ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘʙʣʠʞʘʚʩʷ ʜʦ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʫ 

ʱʫʨʽʚ ʧʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʦʙʤʽʥʫ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʚʘʣʠʩʴ.  

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ ʫ 

ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʧʦʨʫʰʫʚʘʣʘʩʴ 

ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʘ ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ. ʗʢʱʦ ʱʫʨʘʤ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ, ʪʦ ʚʤʽʩʪ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʟʨʦʩʪʘʚ ʽ ʟʥʠʞʫʚʘʚʩʷ ʚʤʽʩʪ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʙʽʣʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʙʽʣʢʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ. 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ 

ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 
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ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ, ʧʨʦʷʚʦʤ ʷʢʦʾ ʙʫʣʠ ʟʤʽʥʠ 

ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʦʢʠʩʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʤʽʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ, ʩʫʪʪʻʚʦ 

ʚʽʜʥʦʚʣʶʚʘʣʠʩʴ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ. 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ 

ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʥʘ ʪʣʽ ʨʦʟʚʠʪʢʫ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʤʝʥʰʫʚʘʣʘʩʷ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʣʦ ʜʠʩʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʦʜʥʠʤ ʽʟ 

ʧʨʦʷʚʽʚ ʷʢʦʾ ʙʫʚ ʜʠʩʙʘʣʘʥʩ ʫ ʚʤʽʩʪʽ ʧʨʦ- ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʱʫʨʽʚ. ɿʤʽʥʠ ʫ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ 

ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, 

ʱʦ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʚʘʣʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʊʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ 

ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʟʙʽʣʴʰʫʻ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʞʦʚʯʦʢʠʩʣʦʪʥʠʡ 

ʩʢʣʘʜ ʞʦʚʯʽ ʱʫʨʽʚ. ʇʽʩʣʷ 18 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʚ ʞʦʚʯʽ 

ʱʫʨʽʚ ʟʨʦʩʪʘʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʢʦʥ'ʶʛʘʪʽʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʱʦ, ʦʯʝʚʠʜʥʦ, 

ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʧʦʩʠʣʝʥʥʷ ʦʙ'ʻʤʥʦʾ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ. ʇʨʠ ʮʴʦʤʫ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʟʤʝʥʰʫʚʘʚʩʷ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʙʽʦʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ʋ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ ʨʦʟʚʠʪʦʢ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʚ 

ʞʦʚʯʽ: ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʟʨʦʩʪʘʣʘ ʪʘ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʥôʶʛʦʚʘʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʱʦ ʟʥʘʡʰʣʦ ʩʚʦʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫ 

ʩʫʪʪʻʚʦʤʫ ʟʤʝʥʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥôʶʛʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʚʩʽʭ ʧʨʦʙʘʭ 
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ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʚʽʜʥʦʚʣʶʚʘʣʦ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʪʘ ʩʢʣʘʜ ʭʦʣʘʪʽʚ.  

ɺʧʝʨʰʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʣʠ ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ 

Tgfb1, Ptgs2 ʪʘ Hgf, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ ʪʘ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʧʝʯʽʥʮʽ. ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ 

ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf ʙʫʣʠ ʚʽʜʧʦʚʽʜʥʦ ʚ 1,3 ʨʘʟʠ (ʨ<0,01), 4,8 ʨʘʟʠ (ʨ<0,001) ʪʘ 

2,8 ʨʘʟʠ (ʨ<0,001) ʤʝʥʰʠʤʠ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʽʜʥʦʚʣʶʚʘʣʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ 

ʛʝʥʽʚ Ptgs2, Tgfb1 ʽ ʅgf ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. ʆʪʞʝ, ʫ ʱʫʨʽʚ ʧʽʩʣʷ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ #C 11024 (Research Dietes, New 

Brunswick, NJ) ʪʘ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟ. ʇʝʨ̔ʦʜʠʯʥʝ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʟ ʧʨʝʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʱʫʨʘʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ ʱʫʨʘʤ ʥʘ ʪʣʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʩʫʪʪʻʚʦ ʚʽʜʥʦʚʣʶʚʘʣʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʪʘ 

ʟʘʧʦʙʽʛʘʣʦ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʽʜʥʦʚʣʶʚʘʣʠʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʨʷʤʫʚʘʣʠ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ, ʭʦʯʘ ʽ ʥʝ ʜʦʩʷʛʘʣʠ ʾʭ. ɿʚʘʞʘʶʯʠ ʥʘ ʫʩʧʽʰʥʝ ʙʘʛʘʪʦʨʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚ ʧʝʜʽʘʪʨʽʾ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʫ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʝʘʪʦʛʝʧʘʪʦʟ, ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʘ ʜʽʻʪʘ, ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, 

ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʤʽʪʦʭʦʥʜʨʽʾ, ʩʝʨʦʪʦʥʽʥ, ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ, 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ. 
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ANNOTATION  

M.M. Kondro.  The mechanisms of the hepatic steatosis development in the event 

of a visceral obesity of various origin and its adjustment. ð Qualifying scientific work 

as a manuscript. 

Thesis for the scientific degree Doctor of medical sciences in the speciality 

14.03.03 ï human physiology. ï Danylo Halytsky Lviv National Medical University, 

Ministry of Health of Ukraine, Lviv. State ɯnstʽtutʽon çD. F. ʉhebotarev ɯnstʽtute of 

Gerontology by  the  Natʽonal Aʩademy of Medʽʩal Sʩʽenʩes of Ukraʽneè. Kyʽv, 2021. 

The dʽssertatʽon is devoted to the study of the mechanisms of the hepatic steatosis 

development in the event of a visceral obesity induced by a high-calorie diet and sodium 

glutamate and the assessment of the preventive influence of the multi-probiotic 

SymbiterÈ acidophilic concentrated and nanocrystalline cerium dioxide. 

It has been established that the visceral obesity without hyperphagia 

manifestations, accompanied by dyslipidemia, disturbed sensitivity of the peripheral 

tissue to insulin and hepatic steatosis development, being confirmed by morphological 

methods and  morphometric analysis and  shear wave  elasticity imaging (Shear Wave 

Elasticity Imaging, SWEI), was registered in rats being under a high-calorie diet with 

the high content of fats, carbohydrates and the reduced content of proteins for 18 weeks 

(a high-calorie diet (HCD) #C 11024 (Research Diets, New Brunswick, NJ)) and in 4-

month-old rats with neonatal injection of sodium glutamate. The periodic administration 

of the multi-probiotic SymbiterÈ acidophilic concentrated or nanocrystalline cerium 

dioxide in rats with glutamate-induced hepatic steatosis triggered the significant 

restoration of the morphological functional liver condition and the prevention of the 

hepatic steatosis development. 

The obtained findings allowed to determine the new mechanisms of the hepatic 

steatosis development. The serotonin content and the parameters of its metabolism in 

brain, duodenum and blood serum of 4-month-old rats with neonatal injection of sodium 

glutamate have been studied for the first time: the brain serotonin content was reduced 

by 72.9 % (ʨ<0.001) in rats with glutamate-induced obesity; the ʩontent of the substrate 

for serotonin synthesis (tryptophan) in brain tissue of rats with glutamate-induced 
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obesity was 93.3 % (ʨ<0.001) less as compared to the control group, which justifies the 

low brain serotonin content in rats with glutamate-induced obesity; the decreased brain 

serotonin content in rats with glutamate-induced obesity is not related to the change of 

tryptophan hydroxylase and tryptophan decarboxylase activity. It has been concluded 

that  the increase in tryptophan decarboxylase activity in brain of rats with glutamate-

induced obesity is a component of homeostasis in an organism, since the decrease of 

serotonin content below the reference ranges encourages the responses which resist the 

further lowering of serotonin content: the monoaminooxidase activity in brain of rats 

with glutamate-induced obesity was increased by 41.7 % (ʨ<0.05), which may be one of 

the reasons for the reduced brain serotonin content; the indoleamine 2,3-dioxygenase 

activity in brain of rats with glutamate-induced obesity was increased by 122.2 % 

(ʨ<0.001) which evidences the activation of the alternative kynurenine metabolism 

pathway of tryptophan in brain, and which also may be one of the reasons for the 

reduced brain serotonin content in rats of the group; the changes in serotonin and 

tryptophan concentration, as well as monoaminooxidase activity in brain and blood 

serum of rats with glutamate-induced obesity, were unidirectional; the predominance of 

the serotonin metabolism pathway of serotonin in duodenum has been substantiated. 

The serotonin metabolism in brain, blood serum and duodenum in rats with neonatal 

injection of sodium glutamate approached the intact control level secondary to periodic 

administration of the multi-probiotic, and the parameters of serotonin metabolism in rats 

significantly improved secondary to periodic administration of nanocrystalline cerium 

dioxide. 

The liver protein synthesis function was disturbed in 4-month-old rats with 

neonatal injection of sodium glutamate and in rats being under a high-calorie diet for a 

long time. The content of high molecular proteins increased and the content of low 

molecular proteins decreased in 4-month-old rats with neonatal injection of sodium 

glutamate which were periodic administered the multi-probiotic SymbiterÈ acidophilic 

concentrated or nanocrystalline cerium dioxide, which evidences the decreased rate of 

high molecular proteins degradation and the improvement of liver protein synthesis 

function. 
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The development of the hepatic steatosis in 4-month-old rats with neonatal 

injection of sodium glutamate and in rats being under a high-calorie diet for a long time 

was accompanied by a mitochondrial dysfunction which was manifested by changes in 

the lipid composition of the inner membrane of hepatocyte mitochondria with an 

increased number of oxygenated products and change of enzymatic activity of all 

complexes of the respiratory chain. The lipid composition of the inner membrane of 

hepatocyte mitochondria and the enzymatic activity of all complexes of the respiratory 

chain significantly restored in 4-month-old rats with neonatal injection of sodium 

glutamate which was periodic administered the multi-probiotic SymbiterÈ acidophilic 

concentrated or nanocrystalline cerium dioxide. 

The splenic weight and the number of splenocytes in 4-month-old rats with 

neonatal injection of sodium glutamate and in rats being under a high-calorie diet for a 

long time decreased secondary to the development of visceral obesity and hepatic 

steatosis, which resulted in the immune system dysfunction one of the manifestations of 

which was a dysbalance of the content of pro- and anti-inflammatory cytokines in blood 

serum of the rats. The changes in cytomorphological condition of the spleen were more 

marked in rats with neonatal injection of sodium glutamate as compared to the rats being 

under a high-calorie diet for a long time. The studied parameters were significantly 

improved as a result of the periodic administration of the multi-probiotic or 

nanocrystalline cerium dioxide in rats after neonatal injection of sodium glutamate. 

The long-term ratsô being under a high-calorie diet, resulted in hepatic steatosis 

development, increases choleresis and significantly changes the bile acid composition of 

the ratsô bile. The concentration of tauroconjugates of bile acids in the ratsô bile has 

increased after 18 weeks of being under a high-calorie diet, which obviously is the basis 

for the mechanism of increase in the volume of bile secretion. At the same time, the 

conjugation coefficient did not alter, while the hydroxylation coefficient decreased, 

which evidences the activation of the alternative way of bile acids biosynthesis. In rats 

with glutamate-induced obesity which results in the hepatic steatosis development, the 

choleresis has been reduced and the cholates spectrum in bile has been significantly 

altered: the concentration of free bile acids increased and the concentration of 
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conjugated fatty acids decreased, which has been substantiated by the significant 

decrease of the conjugation coefficient of bile acids in all experimental study specimens. 

The periodic administration of the multi-probiotic or nanocrystalline cerium dioxide in 

rats after neonatal injection of sodium glutamate significantly restored the bile secretion 

function of the liver and the composition of the cholates. 

It has been first determined that the levels of mRNA expression of Tgfb1, Ptgs2 

and Hgf genes in the ratsô hepatocytes significantly increased in case of glutamate-

induced obesity development, which evidences the development of fibrosis and 

inflammatory process in the liver. The levels of mRNA expression of Tgfb1, Ptgs2 and 

Hgf genes were in 1.3 times (p<0.01), 4.8 times (ʨ<0.001) and 2.8 times (ʨ<0.001) 

respectively less in rats with neonatal injection of sodium glutamate secondary to 

periodic administration of nanocrystalline cerium dioxide than in rats with glutamate-

induced hepatic steatosis. The regular administration of the multi-probiotic in rats with 

neonatal injection of sodium glutamate restored the level of mRNA expression of Ptgs2, 

Tgfb1and Ngf genes in hepatocytes to the intact control level. Thus, the hepatic steatosis 

is developed secondary to visceral obesity in rats being under a high-calorie diet #C 

11024 (Research Diets, New Brunswick, NJ) for a long time and in 4-month-old rats 

with neonatal injection of sodium glutamate. The periodic administration of the multi-

probiotic SymbiterÈ acidophilic concentrated or nanocrystalline cerium dioxide with 

prebiotic properties significantly restored the morphological and functional condition of 

the liver and prevented the hepatic steatosis development in rats with neonatal injection 

of sodium glutamate and in rats being under a high-calorie diet. In most cases the 

studied parameters restored to the intact control level, in the range of cases they 

approached the control values, but did not reach them. Taking into account the 

successful use of the multi-probiotic in pediatrics for many years, we consider it 

expedient to apply it in prevention and complex therapy of hepatic steatosis of various 

origin.  

Keywords: hepatic steatosis, high-calorie diet, sodium glutamate, visceral obesity, 

mitochondria, serotonin, multi-probiotic, nanocrystalline cerium dioxide. 
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ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ. ʍʘʨʢʽʚ, 12 ʚʝʨʝʩʥʷ 

2013: 26 

44. Falalyeyeva T, Kondro ʄ, Mykhalchyshyn G, Kobyliak N, Bodnar P, Beregova T, 
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ɸ450 
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ʪʨʘʚʥʷ ï 1 ʯʝʨʚʥʷ). 2013; 2: 133ï134. 
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new ultrasound metod for assessing liver stiffness-shear wavetm elastography 

imagic in rats with experimental obesity. The International Liver Congresstm 

2013, 48tm annual meeting of the European Assocsation of  the Study of the Liver, 
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49. ɹʦʜʥʘʨ ʇʄ, ɹʝʨʝʛʦʚʘ ʊɺ, ʌʘʣʘʣʻʻʚʘ ʊʄ, ʂʦʥʜʨʦ ʄʄ, ʄʠʭʘʣʴʯʠʰʠʥ ɻʇ, 
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ʋʢʨʘʾʥʠ ʊʘʚʨʠʯʝʩʢʠʡ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. 3 ʯ. 2(59); ʊ.15; ʂʨʠʤ, 

3ï5 ʞʦʚʪʥʷ 2012: 341ï342. 
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51. ɻʣʘʜʫʥ ɼ, ʂʦʥʜʨʦ ʄ, ʇʨʠʙʠʪʴʢʦ ɯ, ʂʨʘʚʯʝʥʢʦ ʆ, ɻʘʡʜʘ ʃ. ɺʧʣʠʚ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʟʘʣʝʞʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʛʝʧʘʪʦʮʠʪʘʭ 

ʱʫʨʽʚ. ʄʦʣʦʜʴ ʽ ʧʦʩʪʫʧ ʙʽʦʣʦʛʽʾ  ï VIɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʘʩʧʽʨʘʥʪʽʚ. ʃʴʚʽʚ 3ï6 ʢʚʽʪʥʷ 2012: 39ï40 

52. ʇʦʣʷʢʦʚʘ ɺɺ, ʂʦʥʜʨʦ ʄʄ, ʉʘʚʯʫʢ ʆɺ, ɻʣʘʜʫʥ ɼɺ. ʈʦʟʚʠʪʦʢ ʧʝʨʝʜ-
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ʢʦʥʬʝʨʝʥʮʽʷ. ɹʽʦʭʽʤʽʯʥʽ ʦʩʥʦʚʠ ʧʘʪʦʛʝʥʝʟʫ ʫʨʘʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʨʽʟʥʦʾ 
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ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʫ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ.  

ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦïʤʝʜʠʯʥʠʡ ʤʦʣʦʜʽʞʥʠʡ ʞʫʨʥʘʣ. 2011; 1: 148ï149 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

5-ʅʊ ï ʩʝʨʦʪʦʥʽʥ 

5-ʅʊʈ  ï 5-ʛʽʜʨʦʢʩʠʪʨʠʧʪʦʬʘʥ 

ɸʣɸʊ  ï ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ 

ɸʆʉ  ï ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʘ 

ɸʩɸʊ  ï ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ   

ɸʌʂ ï ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ                                            

ɺʂɼ ï ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʘ ʜʽʻʪʘ 

ɻɻʊ ï ɔ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʘ 

ɻɯʆ ï ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ 

ɻʅ ï ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ 

ɼɯʆ ï ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ 

ɼʅʂ  ï ʜʝʟoʢʩʠʨʠʙoʥʫʢʣʝʾʥoʚʘ ʢʠʩʣoʪʘ 

ɼʅʌ ï ʜʠʥʽʪʨʦʬʝʥʦʣ 

ɽɼʊɸ ï ʝʪʠʣʝʥʜʽʘʤʽʥʪʝʪʨʘʝʪʠʣʘʮʝʪʘʪ 

ɽʊʃ ï ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʡ ʣʘʥʮʶʛ 

ɽʍɿ ï ʝʣʘʩʪʦʛʨʘʬʽʷ  ʭʚʠʣʽ ʟʩʫʚʫ 

ɾʂ  ï ʞʠʨʥʽ ʢʠʩʣʦʪʠ  

ɾʇ ï ʞʦʨʩʪʢʽʩʪʴ ʧʝʯʽʥʢʠ 

ɯʃ ï ʽʥʪʝʨʣʝʡʢʽʥ 

ɯʄʊ ï ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ 

ɯʈ ï ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʂʋʆ ï ʢʦʣʦʥʽʻʪʚʦʨʶʶʯʽ ʦʜʠʥʠʮʽ 

ʃʇɺʑ ï ʣʽʧʦʧʨʦʪʝʾʜʠ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʃʇʅʑ ï ʣʽʧʦʧʨʦʪʝʾʜʠ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʃʈ ï ʣʝʧʪʠʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʃʌɽɸ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥ 

ʃʌʍ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥ 

ʤ.ʤ. ï ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 
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ʄɸʆ  ï ʤʦʥʦʘʤʽʥʦʢʩʠʜʘʟʘ 

ʄʉ ï ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ 

ʅɸɼ+ ï ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ ʦʢʠʩʥʝʥʠʡ 

ʅɸɼʅ  ï ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ ʚʽʜʥʦʚʣʝʥʠʡ 

ʅɸɾʍʇ ï ʥʝʘʣʢʦʛʦʣʴʥʘ ʞʠʨʦʚʘ ʭʚʦʨʦʙʘ ʧʝʯʽʥʢʠ 

ʅɸʉɻ ï ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 

ʅɼʎ ï ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ 

ʇʅɾʂ ï ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʇʆʃ ï ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

ʉʄʏ ï ʩʫʙʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽ ʯʘʩʪʠʥʢʠ 

ʉʆɼ ï ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ 

ʊʍʆ ï ʪʨʠʭʣʦʨʦʮʪʦʚʘ ʢʠʩʣʦʪʘ 

ʌɸɼ ï ʬʣʘʚʽʥʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ 

ʌɽɸ  ï ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥ 

ʌʅʇ-Ŭ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ Ŭ 

ʌʇ ï ʬʽʙʨʦʟ ʧʝʯʽʥʢʠ 

ʌʇ ï ʬʣʘʚʦʧʨʦʪʝʾʥ 

ʌʉ ï ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥ 

ʌʍ ï ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥ 

ʎɼ 2 ʪʠʧʫ ï ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ 

ʎʊʂ ï ʮʠʢʣ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ 

ʐʆ  ï ʰʠʬʬʦʚʽ ʦʩʥʦʚʠ 

ɽʉ ï ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʽ ʢʣʽʪʠʥʠ 

HGF  ï ʬʘʢʪʦʨ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ 

H2O2  ï ʧʝʨʦʢʩʠʜ ʛʽʜʨʦʛʝʥʫ 

NO  ï ʤʦʥʦʦʢʩʠʜ ʥʽʪʨʦʛʝʥʫ 

NOS  ï ʩʠʥʪʘʟʘ ʤʦʥʦʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ 

PAR2  ï proteinase-activated receptor 2 (ʨʝʮʝʧʪʦʨ, ʱʦ ʘʢʪʠʚʫʻʪʴʩʷ 

ʧʨʦʪʝʾʥʘʟʘʤʠ II ʪʠʧʫ) 

TNF-Ŭ  ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ 
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ɺʉʊʋʇ 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʦʞʠʨʽʥʥʷ ʥʘʙʫʣʦ 

ʭʘʨʘʢʪʝʨʫ ʧʘʥʜʝʤʽʾ [1,2]. ʆʜʥʠʤ ʽʟ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʥʘʩʣʽʜʢʽʚ ʦʞʠʨʽʥʥʷ ʻ 

ʨʦʟʚʠʪʦʢ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ (ʅɾʍʇ), ʦʟʥʘʢʦʶ ʷʢʦʾ ʻ 

ʥʘʜʣʠʰʦʢ ʞʠʨʫ ʚ ʧʘʨʝʥʭʽʤʽ ʧʝʯʽʥʢʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʶ ʘʙʦ ʷʚʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʊʘʢʦʞ ʅɾʍʇ ʦʧʠʩʫʻʪʴʩʷ ʷʢ ʧʝʯʽʥʢʦʚʠʡ ʧʨʦʷʚ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ [3]. ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʅɾʍʇ ʩʢʣʘʜʘʻ 43-60% ʫ ʭʚʦʨʠʭ 

ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʙʣʠʟʴʢʦ 90% ï ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʛʽʧʝʨʣʽʧʽʜʝʤʽʻʶ, 91% ï ʽʟ 

ʧʘʪʦʣʦʛʽʯʥʠʤ ʦʞʠʨʽʥʥʷʤ [3], ʘ ʫ ʦʩʽʙ ʽʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ï ʙʣʠʟʴʢʦ 16% 

[3]. ʅɾʍʇ ʦʙôʻʜʥʫʻ ʩʧʝʢʪʨ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʝʯʽʥʢʠ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʞʠʨʦʚʠʤ ʛʝʧʘʪʦʟʦʤ, ʥʝʘʣʢʦʛʦʣʴʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ, ʬʽʙʨʦʟʦʤ, ʮʠʨʦʟʦʤ ʧʝʯʽʥʢʠ ʪʘ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʶ ʢʘʨʮʠʥʦʤʦʶ, 

ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʝ ʚʞʠʚʘʶʪʴ ʘʣʢʦʛʦʣʴ ʚ ʛʝʧʘʪʦʪʦʢʩʠʯʥʠʭ ʜʦʟʘʭ 

[4]. ʏʘʩʪʦ ʟʘʤʽʩʪʴ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʥʦʥʽʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟ (ʉɻ). 

ʈʽʟʥʽ ʣʘʥʢʠ ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ ʉɻ, ʚʠʢʣʠʢʘʥʠʤ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʭ ʜʽʻʪ (ɺʂɼ), ʦʧʠʩʘʥʦ ʚ ʯʠʩʣʝʥʥʠʭ ʨʦʙʦʪʘʭ [5,6]. ʋ ʨʷʜʽ ʨʦʙʽʪ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʝʣʴ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʙʫʣʘ ɺʂɼ [7] ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʽʥʜʫʢʪʦʨʘ ʭʘʨʯʦʚʦʛʦ ʧʦʪʷʛʫ ʥʘʪʨʽʻʚʦʾ ʩʦʣʽ ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 0,6:100,0 [8-10]. ʇʨʦʪʝ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʪʘ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʡʤʝʥʰ ʜʦʩʣʽʜʞʝʥʽ ʫ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʩʘʤʝ ʥʘ ʯʠʩʪʽʡ ʜʽʻʪʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʥʘʙʣʠʞʝʥʘ ʜʦ ʤʦʞʣʠʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʝʡ ʟ ʥʘʜʤʽʨʥʦʶ 

ʚʘʛʦʶ, ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʅɾʍʇ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ 10-40% ʧʦʧʫʣʷʮʽʾ [11-13], 

ʧʨʦʙʣʝʤʘ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟ ʤʝʪʦʶ 

ʟʘʧʦʙʽʛʘʥʥʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʥʷ ʪʘ ʧʝʨʝʭʦʜʫ ʥʘ ʥʦʚʽ ʬʘʟʠ ʅɾʍʇ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. 

ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʅɾʍʇ (ʩʪʘʪʴ, ʚʽʢ, ʦʞʠʨʽʥʥʷ, 

ʥ̔ʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʜʽʘʙʝʪ ʽ ʛʽʧʝʨʣʽʧʽʜʝʥʝʤʽʷ), ʧʦʚôʷʟʘʥʽ ʽʟ ʢʠʰʢʦʚʦʶ 
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ʤʽʢʨʦʙʽʦʪʦʶ, ʘ ʩʘʤʝ, ʟ ʜʠʟʙʘʢʪʝʨʽʦʟʦʤ ʚ ʢʠʰʝʯʥʠʢʫ [14-16]. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʅɾʍʇ ʫ ʦʩʽʙ ʽʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 16% 

[3]. ʎʝʡ ʬʘʢʪ ʜʦʟʚʦʣʠʚ ʜʦʩʣʽʜʥʠʢʘʤ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʢʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʤʦʞʝ 

ʩʧʨʘʚʣʷʪʠ ʚʧʣʠʚ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʘʢʪʦʨʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʦʞʠʨʽʥʥʷʤ [17]. ʅʘʚʝʜʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ 

ʣʽʢʫʚʘʥʥʷ ʅɾʍʇ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʧʨʝ- ʪʘ ʧʨʦʙʽʦʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʨʦʣʽ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʚ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʪʘ ʾʾ 

ʚʧʣʠʚ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ ʚ ʧʝʯʽʥʮʽ [18-21] ʜʦʟʚʦʣʠʚ ʥʘʤ ʦʙʨʘʪʠ ʚ ʷʢʦʩʪʽ 

ʥʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʜʚʘ ʪʘʢʠʭ ʟʘʩʦʙʠ. ʇʝʨʰʠʡ ï ʧʨʦʙʽʦʪʠʯʥʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʷʢʽʩʥʦʛʦ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ (ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ). 

ɼʨʫʛʠʡ ï ʧʨʝʧʘʨʘʪ ʟ ʧʨʝʙʽʦʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ 

(ʅɼʎ). ɸʥʘʣʽʟ ʥʘʷʚʥʦʾ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʪʝʨʘʪʫʨʠ, ʧʨʠʩʚʷʯʝʥʦʾ ʧʦʟʠʪʠʚʥʦʤʫ 

ʙʘʛʘʪʦʨʽʯʥʦʤʫ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ [22-

26], ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʦʦʜʠʥʦʢʠʭ ʨʦʙʽʪ ʱʦʜʦ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ [27,28]. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʝʥʟʠʤʦʧʦʜʽʙʥʽ, ʨʝʛʝʥʝʨʘʪʠʚʥʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʘʥʪʠʨʘʜʠʢʘʣʴʥʽ, ʧʨʝʙʽʦʪʠʯʥʽ ʪʘ 

ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʅɼʎ [29-32] ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʽ ʣʽʢʫʚʘʥʥʽ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʽʟ ʦʞʠʨʽʥʥʷʤ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʪʘ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʽ ʅɼʎ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʉɻ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘʪʠʢʘ 

ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ 

(ʃʅʄʋ) ʽ ʚʠʢʦʥʫʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʠʭ ʪʝʤ çɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʟʝʨʚʽʚ ʩʪʨʝʩ-ʣʽʤʽʪʫʶʯʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʫʤʦʚ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʾʭ ʢʦʨʝʢʮʽʾè ˉ ʜ/ʨ 0111U000121 
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(2012-2016 ʨʨ.) ʪʘ çɼʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ ʩʠʩʪʝʤʥʠʭ ʪʘ ʧʘʨʘʢʨʠʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʛʦʤʝʦʩʪʘʪʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʦʨʛʘʥʽʟʤʫ ʟʘ ʫʤʦʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʽʾ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠè ˉ ʜ/ʨ 0116U004510 (2016-2020 ʨʨ.). ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ 

ʙʘʟʽ ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʪʘ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çɯʥʩʪʠʪʫʪ 

ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʛʦʚʦʨʦʤ ʧʨʦ ʥʘʫʢʦʚʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʪʘ 

ʩʧʽʣʴʥʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ. ɿʜʦʙʫʚʘʯ ʙʨʘʣʘ ʫʯʘʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ ʮʠʭ ʨʦʙʽʪ ʷʢ 

ʚʠʢʦʥʘʚʝʮʴ. ʊʝʤʘ ʜʦʢʪʦʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʂʦʥʜʨʦ ʄ.ʄ. çʄʽʪʦʭʦʥʜʨʽʘʣʴʥʘ 

ʜʠʩʬʫʥʢʮʽʷ ʫ ʤʝʭʘʥʽʟʤʘʭ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʦʞʠʨʽʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʪʘ ʡʦʛʦ ʧʨʦʬʽʣʘʢʪʠʢʘè, ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ɺʯʝʥʦʾ 

ʨʘʜʠ ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʧʨʦʪʦʢʦʣ ˉ 5-ɺʈ ʚʽʜ 22 ʯʝʨʚʥʷ 2017 ʨʦʢʫ, 

ʪʘ ʫʪʦʯʥʝʥʘ ʷʢ çʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʦʞʠʨʽʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʷè ʥʘ ʟʘʩʽʜʘʥʥʽ ɺʯʝʥʦʾ ʨʘʜʠ ʃʅʄʋ ʽʤʝʥʽ 

ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʧʨʦʪʦʢʦʣ ˉ 7-ɺʈ ʚʽʜ 16 ʣʠʩʪʦʧʘʜʘ 2020 ʨʦʢʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʟô̫ ʩʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʶ ʜʽʻʪʦʶ ʽ ʥʝʦʥʘʪʘʣʴʥʠʤ 

ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ ʦʮʽʥʠʪʠ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʚʧʣʠʚ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʽ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1.  ɺʠʟʥʘʯʠʪʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʜʘʥʽ ʪʚʘʨʠʥ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʪʘ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʽ ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʥʘ ʥʠʭ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ñʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡò ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ ʅɼʎ. 

2.  ɿôʷʩʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʽ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʦʙʤʽʥʫ ʚ 

ʪʢʘʥʠʥʽ ʤʦʟʢʫ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʪʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʽʟ ʜʽʻʪ- ʽ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ.  

3.  ɺʠʚʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʪʘ ʅɼʎ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʩʠʩʪʝʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʫ ʱʫʨʽʚ, ̫ ʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʪʘ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ.  



 30 

4.   ɼʦʩʣʽʜʠʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ (ɽʊʃ) ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʉɻ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʪʘ ʧʨʠ ʟʘʩʪʫʚʘʥʥʽ ʤʫʣʴʪʠʧʨʽʦʪʠʢʘ ʘʙʦ ʅɼʎ. 

5.  ɺʠʟʥʘʯʠʪʠ ʚʤʽʩʪ ʪʘ ʨʦʟʧʦʜʽʣ ʙʽʣʢʽʚ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʜʽʻʪ- ʪʘ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʉɻ ʪʘ ʧʨʠ ʢʦʨʝʢʮʽʾ ʤʫʣʴʪʠʧʨʦʙʽʪʠʢʦʤ ʘʙʦ ʅɼʎ.  

6.  ɺʩʪʘʥʦʚʠʪʠ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ, ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʡʦʛʦ ʝʬʽʨʽʚ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʜʽʻʪ- ̔  

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʉɻ ʪʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ ʅɼʎ. 

7.  ɺʠʚʯʠʪʠ ʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʜʽʻʪ-  ̔ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʉɻ ʪʘ ʧʨʠ 

ʡʦʛʦ ʢʦʨʝʢʮʽʾ. 

8.  ɼʦʩʣʽʜʠʪʠ ʮʠʪʦʢʽʥʦʚʠʡ ʧʨʦʬʽʣʴ ʪʘ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ 

ʱʫʨʽʚ ʽʟ ʜʽʻʪ- ʽ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ ʪʘ ʧʨʠ ʢʦʨʝʢʮʽʾ ʤʫʣʴʪʠʧʨʦʙʽʪʠʢʦʤ ʘʙʦ 

ʅɼʎ. 

9.  ɺʠʚʯʠʪʠ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʽʟ ʜʽʻʪ- ʽ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ ʪʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʫʣʴʪʠʧʨʦʙʽʪʠʢʘ ʘʙʦ ʅɼʎ. 

10. ɺʠʟʥʘʯʠʪʠ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf, ʟʘʣʫʯʝʥʠʭ ʫ ʨʦʟʚʠʪʦʢ 

ʬʽʙʨʦʟʫ ʪʘ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʉɻ ʪʘ ʟʘ ʡʦʛʦ ʢʦʨʝʢʮʽʾ ʤʫʣʴʪʠʧʨʦʙʽʪʠʢʦʤ ʪʘ ʅɼʎ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʜʽʻʪ- ʪʘ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʉɻ ʟʘ ʫʤʦʚ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʦʤ 

çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ ʅɼʎ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ ʫ 

ʱʫʨʽʚ, ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʩʫʣʽʥʦʚʦʾ ʩʠʛʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ, ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʦʙʤʽʥʫ, ʣʽʧʽʜʥʦʛʦ 

ʩʢʣʘʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʚʤʽʩʪʫ ʛʝʧʘʪʦʮʠʪʘʨʥʠʭ ʙʽʣʢʽʚ, 

RT-qPʉR-ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʟʘ ʫʤʦʚ ʉɻ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʾ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʌʽʟʽʦʣʦʛʽʯʥʽ (ʤʦʜʝʣʶʚʘʥʥʷ ʦʞʠʨʽʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʽʥʜʝʢʩʘ Li, ʜʦʩʣʽʜʞʝʥʥʷ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, 

ʚʠʜʽʣʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʬʨʘʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ), 
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ʛʣʶʢʦʟʦʦʢcʠʜʘʟʥʠʡ ʤʝʪʦʜ (ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ), ʧʨʦʚʦʜʠʣʠ 

ʪʝʩʪ ʥʘ ʛʣʶʢʦʟʦʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʽʤʫʥʦʬʝʨʤʝʥʪʥʽ (ʚʠʟʥʘʯʝʥʥʷ ̔ ʥʩʫʣʽʥ ʚ ʩʠʨʦʚʘʮʽ 

ʢʨʦʚʽ ʱʫʨʽʚ ʪʘ ʝʢʩʧʨʝʩʽʶ ̔ ʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʩʫʙʢʣʽʪʠʥʥʠʭ ʬʨʘʢʮʽʷʭ ʤô̫ ʟʦʚʦʾ 

ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʽʥʪʝʨʣʝʡʢʽʥʽʚ (ɯL) 1ɓ, 12ɺ 

ʨ40 ʽ ʽʥʪʝʨʬʝʨʦʥʫ (INF) ɔ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ IL-4, IL-10 ʽ ʬʘʢʪʦʨ ʨʦʩʪʫ ʧʫʭʣʠʥ 

(TGF) ɓ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ), ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ 

ʣʽʧʽʜʽʚ, ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʡʦʛʦ ʝʬʽʨʽʚ; ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ; 

ʚʤʽʩʪʫ ʙʽʦʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ), ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ 

ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʬʨʘʢʮʽʡ ʛʝʧʘʪʦʮʠʪʘʨʥʠʭ ʙʽʣʢʽʚ), ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ 

ʬʦʩʬʦʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ), ʩʧʝʢʪʨʦʬʣʫʦʨʦʤʝʪʨʠʯʥʽ 

(ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʠʭ ʩʠʩʪʝʤ), ʤʦʣʝʢʫʣʷʨʥʽ (ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ), ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ  ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʮʽʥʢʘ ʟʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ NAFLD Activity Score (NAS) ʫ ʙʘʣʘʭ 0-8, ʦʮʽʥʢʘ 

ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ ʟʩʫʚʫ ʟʘ ʤʝʪʦʜʦʤ Shear Wave Elasticity Imaging (SWEI) ʚ 

ʜʽʘʛʥʦʩʪʠʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʅɾʍʇ ʪʘ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʧʦʢʘʟʥʠʢʠ 

ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʦʙʤʽʥʫ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʪʘ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʪʨʠʧʪʦʬʘʥʫ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ, ʷʢʝ ʥʝ ʧʦʚôʷʟʘʥʦ ʟʽ 

ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʠ ʪʘ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʠ ʫ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ. ɸʢʪʠʚʥʽʩʪʴ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ (ʄɸʆ) ʪʘ 

ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʦʢʩʠʛʝʥʘʟʠ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟʨʦʩʪʘʣʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʶ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ, 

ʪʨʠʧʪʦʬʘʥʫ ʪʘ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ ʽ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʱʫʨʽʚ 

ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ. ɼʦʚʝʜʝʥʦ ʘʢʪʠʚʘʮʽʶ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʰʣʷʭʫ 

ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ 

ʽʥʜʦʣʘʤʽʥ 2,3-ʜʠʦʢʩʠʛʝʥʘʟʥʦʾ ʪʘ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʪʣʽ 

ʥʝʟʤʽʥʝʥʦʾ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʛʦʤʦʛʝʥʘʪʽ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ. 
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ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ ʢʦʨʝʛʫʶʯʠʡ ʚʧʣʠʚ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ ʅɼʎ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʦʙʤʽʥʫ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ. 

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ ʧʦʨʫʰʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ 

ʜʽʻʪ- ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ: ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʥʘ ʬʦʥʽ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ. ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ: 

ʚʤʽʩʪ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʟʨʦʩʪʘʚ ʽ ʟʥʠʞʫʚʘʚʩʷ ʚʤʽʩʪ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʥʦʨʤʘʣʽʟʘʮʽʾ ʮʽʻʾ ʬʫʥʢʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ 

ʅɼʎ. 

ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʜʦʢʘʟʠ ʨʦʟʚʠʪʢʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʫ ʱʫʨʽʚ ʟ 

ʚʽʩʮʝʨʘʣʴʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʧʨʦʷʚʘʤʠ ʉɻ, ʘ ʩʘʤʝ: ʟʤʽʥʠ ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʦʢʠʩʣʝʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʤʽʥʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʭʘʣʴʥʦʛʦ 

ʣʘʥʮʶʛʘ. ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ ʘʙʦ ʅɼʎ, ʩʫʪʪʻʚʦ ʚʽʜʥʦʚʣʶʚʘʣʠʩʴ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʩʽʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʜʽʻʪ- ̔  ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʉɻ 

ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ, ʱʦ ʩʧʨʠʯʠʥʶʻ 

ʜʠʩʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʜʠʩʙʘʣʘʥʩ ʚʤʽʩʪʫ ʧʨʦ- ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ɿʤʽʥʠ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʝʣʝʟʽʥʢʠ ʙʽʣʴʰ 

ʟʥʘʯʥʽ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʟ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ.  

ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ ʅɼʎ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʉɻ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʚʘʣʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʅʦʚʠʤʠ ʻ ʜʘʥʽ ʱʦʜʦ ʧʦʩʠʣʝʥʥʷ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʭʦʣʝʨʝʟʫ ʪʘ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ 

ʩʢʣʘʜʫ ʞʦʚʯʽ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʉɻ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʙʽʦʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-
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ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ ʭʦʣʝʨʝʟ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʚ 

ʞʦʚʯʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʭʦʣʝʩʪʝʨʦʣ-7Ŭ-ʛʽʜʨʦʢʩʠʣʘʟʠ, ʟʘ 

ʫʯʘʩʪʽ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʢʣʘʩʠʯʥʠʤ, ʪʦʙʪʦ ʥʝʡʪʨʘʣʴʥʠʤ 

ʰʣʷʭʦʤ. ʇʝʨʽʦʜʠʯʥʝ ʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʱʫʨʘʤ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ ʅɼʎ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʚʽʜʥʦʚʣʶʚʘʣʦ 

ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʪʘ ʩʢʣʘʜ ʭʦʣʘʪʽʚ. 

ɺʧʝʨʰʝ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʉɻ 

ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʶʪʴ ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʨʦʟʚʠʪʦʢ ʬʽʙʨʦʟʫ ʪʘ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʝʯʽʥʮʽ. ʇʽʜ ʚʧʣʠʚʦʤ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ ʅɼʎ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf ʜʦ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʫ ʛʝʧʘʪʦʮʠʪʘʭ 

ʢʦʥʪʨʦʣʶ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 

ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʪʘ 

ʬʘʨʤʘʢʦʜʠʥʘʤʽʢʠ ʅɼʎ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʽ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʉɻ, ʚʠʢʣʠʢʘʥʦʛʦ ʨʽʟʥʠʤʠ ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʭʘʥʽʟʤʽʚ ʢʦʨʠʛʫʶʯʦʛʦ ʚʧʣʠʚʫ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʻ ʧʽʜʛʨʫʥʪʷʤ ʜʣʷ 

ʡʦʛʦ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʅɾʍʇ ʪʘ ʚ ʛʨʫʧʽ ʨʠʟʠʢʫ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ.  

ɿʙʽʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ʟʘ ʜʘʥʠʤʠ ʝʣʘʩʪʦʛʨʘʬʽʾ  ʭʚʠʣʽ ʟʩʫʚʫ ʤʝʪʦʜʦʤ 

SWEɯ (Shear Wave Elastʽʩʽty ɯmag̔ng) ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʷʢʦʩʪʽ ʥʝʽʥʚʘʟʠʚʥʦʛʦ ʤʘʨʢʝʨʘ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʉɻ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʚ ʧʝʯʽʥʮʽ ʽ ʦʮʽʥʶʚʘʪʠ 

ʧʨʦʛʥʦʟ, ʦʩʦʙʣʠʚʦ ʥʘ ʪʣʽ ʪʝʨʘʧʽʾ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʝʽʥʚʘʟʠʚʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʙʽʦʧʩʽʾ ʧʝʯʽʥʢʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ çʉʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷè UA 145809 U ˉ u 2020 04099 ʚʽʜ 

06.07.2020. ʆʪʨʠʤʘʥʦ ʩʚʽʜʦʮʪʚʘ ʥʘ ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʫ ʧʨʦʧʦʟʠʮʽʶ: 
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çʅʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʷʢ ʟʘʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, 

ʽʥʜʫʢʦʚʘʥʦʛʦ ʛʣʫʪʘʤʘʪʦʤ ʥʘʪʨʽʶè ʚʽʜ 17.02.2020 ʟʘ ˉ 1927 ʪʘ 

çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʜʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫè ʚʽʜ17.02.2020 ʟʘ ˉ 1928. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ 

ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ, ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ʽʤ. ʗ.ɼ. ʂʽʨʰʝʥʙʣʘʪʘ ɹʫʢʦʚʠʥʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨ ʬʽʟʽʦʣʦʛʽʾ ʟ ʦʩʥʦʚʘʤʠ ʙʽʦʝʪʠʢʠ ʪʘ 

ʙʽʦʙʝʟʧʝʢʠ ʽ ʤʝʜʠʯʥʦʾ ʙʽʦʭʽʤʽʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ, ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʯʥʦʾ ʪʘ ʙʽʦʦʨʛʘʥʽʯʥʦʾ 

ʭʽʤʽʾ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ ʪʘ ʢʘʬʝʜʨʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ.   

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʷʢ ʟʘʩʦʙʫ ʧʨʦʬʽʣʘʢʪʠʢʠ ʉɻ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʣʽʢʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʂʅʇ ʃʆʈ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ, ʂʅʇ ʃʆʈ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʜʠʪʷʯʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ çʆʭʤʘʪʜʠʪè ʪʘ ʂʅʇ ʃʆʈ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʽʥʬʝʢʮʽʡʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʦʙʛʨʫʥʪʦʚʘʥʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʟʥʘʯʝʥʽ ʤʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɸʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ ʦʧʨʘʮʴʦʚʘʥʽ ʤʦʜʝʣʽ ʜʦʩʣʽʜʞʝʥʴ, ʟʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ 

ʦʜʝʨʞʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ ʾʭ 

ʘʥʘʣʽʟ, ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʫʢʦʚʦʾ ʥʦʚʠʟʥʠ, ʦʙʛʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ. ɼʠʩʝʨʪʘʥʪ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʛʦʪʫʚʘʣʘ ʥʘʫʢʦʚʽ ʜʘʥʽ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, 

ʥʘʧʠʩʘʣʘ ʽ ʦʬʦʨʤʠʣʘ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɸʚʪʦʨʦʤ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʝʦʨʝʪʠʯʥʽ ʽʜʝʾ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʦʟʨʦʙʢʠ ʩʧʽʚʘʚʪʦʨʽʚ ʧʫʙʣʽʢʘʮʽʡ. 
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ʉʧʽʚʘʚʪʦʨʠ ʧʫʙʣʽʢʘʮʽʡ ʥʘʜʘʣʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫ ʧʽʜʪʨʠʤʢʫ ʘʙʦ ʜʦʧʦʤʦʛʫ ʫ 

ʚʠʢʦʥʘʥʥʽ ʦʢʨʝʤʠʭ ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʉʧʽʚʘʚʪʦʨ ʧʫʙʣʽʢʘʮʽʡ ʘʢʘʜʝʤʽʢ ʅɸʅ 

ʋʢʨʘʾʥʠ ʉʧʽʚʘʢ ʄ.ʗ. (ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ 

ʅɸʅ ʋʢʨʘʾʥʠ)  ʣʶʙôʷʟʥʦ ʥʘʜʘʚ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʜʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʫʣʴʪʠʧʨʦʙʽʦʪʠʢ ʥʘʜʘʥʦ ʧʨʦʬ. ʗʥʢʦʚʩʴʢʠʤ 

ɼ.ʉ. ʊʆɺ çʌʽʨʤʘ ʆ.ɼ. ʇʨʦʣʽʩʦʢè. ʉʧʽʚʘʚʪʦʨʘʤ ʧʫʙʣʽʢʘʮʽʡ ʧʨʦʬ. ʆʩʪʘʧʯʝʥʢʦ ʃ.ɯ. 

(ʜʠʨʝʢʪʦʨ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʂʅʋ), ʧʨʦʬ. ɹʝʨʝʛʦʚʘ ʊ.ɺ. 

(ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè), ʧʨʦʬ. ʉʘʚʯʫʢ ʆ.ʄ. (ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʙʽʦʭʽʤʽʾ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè), ʧʨʦʬ. ʌʘʣʘʣʻʻʚʘ ʊ.ʄ. (ʟʘʚʽʜʫʚʘʯ 

ʢʘʬʝʜʨʠ ʙʽʦʤʝʜʠʮʠʥʠ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè) ʥʘʣʝʞʠʪʴ 

ʦʨʛʘʥʽʟʘʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʙʘʟʽ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ 

ʤʝʜʠʮʠʥʠè ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʪʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʘ ʜʦʧʦʤʦʛʘ. ʌʨʘʛʤʝʥʪ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʉɻ ʤʝʪʦʜʦʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʝʣʘʩʪʦʛʨʘʬʽʾ 

ʭʚʠʣʽ ʟʩʫʚʫ ʧʨʦʚʝʜʝʥʦ ʢ.ʤʝʜ.ʥ. ɼʠʥʥʠʢʦʤ ʆ.ɹ. ʪʘ ʜ.ʤʝʜ.ʥ. ʂʦʙʠʣʷʢʦʤ ʅ.ʄ. ʟʘ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʶ ʜʦʧʦʤʦʛʦʶ ʧʨʦʬ. ɹʦʜʥʘʨʘ ʇ.ʄ. (ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ ʫ 

1994-2016 ʨʦʢʘʭ), ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʜʽʘʛʥʦʩʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʅɾʍʇ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ 2 ʪʠʧʫ. ʌʨʘʛʤʝʥʪ ʟ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ 

ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʉɻ ʧʨʦʚʝʜʝʥʦ ʩʫʤʽʩʥʦ ʟ ʜʦʮ. ɹʽʩʷʨʽʥʠʤ ʖ.ɺ. (ʂʊ 

çɹɯʆʇʊɸʊè) ʥʘ ʙʘʟʽ ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ.  

ɸʧʨoʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ: ʤʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ çɸʢʪʫʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠè (12-14 ʞʦʚʪʥʷ 2011 ʨʦʢʫ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʽʦʭʽʤʽʯʥʽ ʦʩʥʦʚʠ ʧʘʪʦʛʝʥʝʟʫ ʫʨʘʞʝʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾè (3-4 

ʣʠʩʪʦʧʘʜʘ 2011 ʨʦʢʫ, ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ); Vɯɯɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʘʩʧʽʨʘʥʪʽʚ çʄʦʣʦʜʴ ʽ ʧʦʩʪʫʧ ʙʽʦʣʦʛʽʾè (3-6 ʢʚʽʪʥʷ 2012 

ʨʦʢʫ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ); 4-ʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çAdvanʩes ʽn 

pharmaʩology and pathology of the dʽgestʽve traʩtè (26-28 ʚʝʨʝʩʥʷ 2012 ʨʦʢʫ, ʂʠʾʚ, 
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ʋʢʨʘʾʥʘ); XɯV ʂʦʥʛʨʝʩʽ ʉʚʽʪʦʚʦʾ ʌʝʜʝʨʘʮʽʾ ʋʢʨʘʾʥʩʴʢʠʭ ʃʽʢʘʨʩʴʢʠʭ ʊʦʚʘʨʠʩʪʚ 

(4-6 ʞʦʚʪʥʷ 2012 ʨʦʢʫ, ɼʦʥʝʮʴʢ, ʋʢʨʘʾʥʘ); 6-ʤʫ ʂʦʥʛʨʝʩʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ 

(3ï5 ʞʦʚʪʥʷ 2012 ʨʦʢʫ, ʗʣʪʘ, ʂʨʠʤ, ʋʢʨʘʾʥʘ); 48-ʡ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʯʽʥʢʠ çThe ɯnternatʽonal Lʽver ʉongressè 

(24-28 ʢʚʽʪʥʷ 2013 ʨʦʢʫ, ɸʤʩʪʝʨʜʘʤ, ʅʽʜʝʨʣʘʥʜʠ); 7-ʡ ʃʴʚʽʚʩʴʢʦ-ʃʶʙʣʽʥʩʴʢʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çExperʽmental and ʉlʽnʽʩal Bʽoʩhemʽstryè (23-24 ʪʨʘʚʥʷ 2013 ʨʦʢʫ, 

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ); ɯV ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʠʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʚʦʧʨʦʩʳ ʧʦʣʫʯʝʥʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷè (27 ʪʨʘʚʥʷ ï 1 ʯʝʨʚʥʷ 2013 ʨʦʢʫ, ʅʦʚʠʡ ʉʚʽʪ, ʂʨʠʤ, ʋʢʨʘʾʥʘ); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʷʢ 

ʽʥʪʝʛʨʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠè (12 ʚʝʨʝʩʥʷ 2013 ʨʦʢʫ, ʍʘʨʢʽʚ, 

ʋʢʨʘʾʥʘ); 21-ʤʫ ʆʙôʻʜʥʘʥʦʤʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʦʤʫ ʪʠʞʥʽ (12-

16 ʞʦʚʪʥʷ 2013 ʨʦʢʫ, ɹʝʨʣʽʥ, ʅʽʤʝʯʯʠʥʘ); XɯX ʟôʾʟʜʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʽʤʝʥʽ ʇ.ɻ. ʂʦʩʪʶʢʘ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʦʛʦ 90-ʨʽʯʯʶ 

ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʘʢʘʜʝʤʽʢʘ ʇ.ɻ. ʂʦʩʪʶʢʘ (24-26 ʪʨʘʚʥʷ 2014 ʨʦʢʫ, ʃʴʚʽʚ, 

ʋʢʨʘʾʥʘ); 50-ʡ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʯʽʥʢʠ çThe ɯnternatʽonal Lʽver ʉongressè (22-26 ʢʚʽʪʥʷ 2015 ʨʦʢʫ, ɺʽʜʝʥʴ, 

ɸʚʩʪʨʽʷ); ʍɯɯɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ 

çʐʝʚʯʝʥʢʽʚʩʴʢʘ ʚʝʩʥʘ: ʙʽʦʣʦʛʽʷè (1-3 ʢʚʽʪʥʷ 2015 ʨʦʢʫ, ʂʠʾʚ, ʋʢʨʘʾʥʘ); 

ʤʦʥʦʪʝʤʘʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʯʽʥʢʠ 

çMʽʩrobʽota, Metabolʽsm and NAFLDè (26-28 ʣʶʪʦʛʦ 2015 ʨʦʢʫ, ɯʥʩʙʨʫʢ, 

ɸʚʩʪʨʽʷ); 23-ʦʤʫ ʆʙôʻʜʥʘʥʦʤʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʦʤʫ ʪʠʞʥʽ (24-

28 ʞʦʚʪʥʷ 2015 ʨʦʢʫ, ɹʘʨʩʝʣʦʥʘ, ɯʩʧʘʥʽʷ); Vɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ï 2016è, (10ï11 ʙʝʨʝʟʥʷ 2016 

ʨʦʢʫ, ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ); ʍɯɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʘʩʧʽʨʘʥʪʽʚ çʄʦʣʦʜʴ ʽ ʧʦʩʪʫʧ ʙʽʦʣʦʛʽʾè (19-21 ʢʚʽʪʥʷ 2016 ʨʦʢʫ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ); 

ʌʘʣʴʢ ʩʠʤʧʦʟʽʫʤʽ 205 çNew Treatment Targets ʽn Gut and Lʽver Dʽseasesè (21-22 

ʞʦʚʪʥʷ 2016 ʨʦʢʫ, ʃʶʮʝʨʥʘ, ʐʚʝʡʮʘʨʽʷ); 9-ʽʡ ʢʦʥʬʝʨʝʥʮʾ çProbʽotʽʩs, Prebʽotʽʩs 

and New Foods, Nutraʩeutʽʩals and Botanʽʩals for Nutrʽtʽon and Human and  

Mʽʩrobʽota Healthè (10-12 ʚʝʨʝʩʥʷ 2017 ʨʦʢʫ, ʈʠʤ, ɯʪʘʣʽʷ); ʇʝʨʰʦʤʫ 
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ʤʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʩʠʤʧʦʟʽʫʤʽ çMedʽʩʽne UpDate 2017 Smart 

Lʽonè (5-7 ʞʦʚʪʥʷ 2017 ʨʦʢʫ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ); ɼʨʫʛʦʤʫ ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʩʠʤʧʦʟʽʫʤʽ çɯnnovatʽon ʽn Medʽʩʽne Smart Lʽon 2018è (11-12 ʞʦʚʪʥʷ 2018 ʨʦʢʫ, 

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ). 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʘʧʨʦʙʦʚʘʥʦ ʥʘ 

ʩʧʽʣʴʥʦʤʫ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨ ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ, ʙʽʦʣʦʛʽʯʥʦʾ ʭʽʤʽʾ, ʛʽʩʪʦʣʦʛʽʾ, 

ʮʠʪʦʣʦʛʽʾ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʪʘ ʢʘʬʝʜʨʠ ʬʫʥʜʘʤʝʥʣʴʥʦʾ ʤʝʜʠʮʠʥʠ, ʅɼʃ 

çʌʘʨʤʘʢʦʣʦʛʽʾ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾè ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ 

çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  18.11.2020 ʨ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 53 ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ 27 ʩʪʘʪʝʡ (15 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

ʋʢʨʘʾʥʠ, 8 ʩʪʘʪʝʡ ʚ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ, ʚʢʣʶʯʝʥʠʭ 

ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ (ʩʝʨʝʜ ʥʠʭ 7 ʩʪʘʪʝʡ ʫ ʞʫʨʥʘʣʘʭ, ʚʢʣʶʯʝʥʠʭ ʜʦ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Sʩopus), 4 ʩʪʘʪʪʽ ʚ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ) ʪʘ 23 

ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ, ʩʠʤʧʦʟʽʫʤʽʚ ʪʘ ʢʦʥʛʨʝʩʽʚ, 2 ʩʚʽʜʦʮʪʚʘ ʥʘ ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʫ 

ʧʨʦʧʦʟʠʮʽʶ, 1 ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʆʙʩʷʛ ʪʘ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 385 

ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 7 ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ 3 ʜʦʜʘʪʢʽʚ. ʆʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 

ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻ 310 ʩʪʦʨʽʥʦʢ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 50 

ʪʘʙʣʠʮʷʤʠ, 95 ʨʠʩʫʥʢʘʤʠ ʪʘ 3 ʩʭʝʤʘʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 

680 ʥʘʡʤʝʥʫʚʘʥʴ, ʟ ʥʠʭ 600 ʣʘʪʠʥʠʮʝʶ. 

ɺʠʩʥʦʚʦʢ ʙʽʦʝʪʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʥʘ ʙʽʣʠʭ ʥʝʣʽʡʥʠʭ 

ʱʫʨʘʭ (n=760), ʷʢʽ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʮʽʦʥʫ ʚʽʚʘʨʽʶ. 

ɺʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʚʘʨʠʥʠ ʥʝ ʟʘʟʥʘʚʘʣʠ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʽ 

ʥʝʛʫʤʘʥʥʦʛʦ ʫʤʝʨʪʚʽʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ 

ʫʪʨʠʤʘʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ 
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ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʠʥʮʠʧʽʚ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʪʘ ʽʥʴʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ (ʉʪʨʘʩʙʫʨʛ, 

1986), ɼʝʢʣʘʨʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʪʦʣʝʨʘʥʪʥʦʩʪʽ (28 ʩʝʩʽʷ ʖʥʝʩʢʦ, 1995), 

ʋʥʽʚʝʨʩʘʣʴʥʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʦ ʙʽʦʝʪʠʮʽ ʪʘ ʧʨʘʚʘʭ ʣʶʜʠʥʠ (ʆʆʅ, 1997), ʂʦʥʚʝʥʮʽʾ 

ʧʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʣʶʜʠʥʠ ʫ ʟʚôʷʟʢʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʙʽʦʤʝʜʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʡʥʷʪʦʶ ʚ 1997 ʨʦʮʽ ʚ ʤ. ʆʚôʻʜʦ (ɯʩʧʘʥʽʷ) ʪʘ ʧʽʜʧʠʩʘʥʦʶ 

ɺʝʨʭʦʚʥʦʶ ʈʘʜʦʶ ʋʢʨʘʾʥʠ ʫ 2002 ʨʦʮʽ, ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ 3447 IV çʇʨʦ ʟʘʭʠʩʪ 

ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯʊʀʏʅʀʁ ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ 

ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ  

ʅʝʘʣʢʦʛʦʣʴʥʘ ʞʠʨʦʚʘ ʭʚʦʨʦʙʘ ʧʝʯʽʥʢʠ (ʅɾʍʇ) ʧʦʢʨʠʚʘʻ ʩʧʝʢʪʨ ʭʨʦʥʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʽʜ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ ʘʙʦ ʞʠʨʥʦʾ ʧʝʯʽʥʢʠ ʜʦ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, ʬʽʙʨʦʟʫ, ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʽ, ʥʘʨʝʰʪʽ, ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ 

ʢʘʨʮʠʥʦʤʠ [33]. ʇʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʙʣʠʟʴʢʦ 1 ʤʣʨʜ ʣʶʜʝʡ ʫ ʩʚʽʪʽ ʩʪʨʘʞʜʘʻ ʚʽʜ 

ʨʽʟʥʠʭ ʬʦʨʤ ʅɾʍʇ [34].  

ʅʘ ʩʴʦʛʦʜʥʽ ʧʦʰʠʨʝʥʽʩʪʴ ʅɾʍʇ ʙʝʟʫʧʠʥʥʦ ʟʨʦʩʪʘʻ  ̔ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦʶ 

ʭʨʦʥʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʪʘ ʩʢʣʘʜʘʻ ʚʽʜ 10 ʜʦ 40% ʫ ʧʦʧʫʣʷʮʽʾ [35-39]. ʅɸɾʍʇ ʚ 

ʜʘʥʠʡ ʯʘʩ ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦʶ ʬʦʨʤʦʶ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʽ ʜʦʩʷʛʘʻ 

60 ï 95% ʩʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ [40]. ɿʘ ʜʘʥʠʤʠ Younossi ʪʘ ʩʧʽʚʘʚʪ. (2018), 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʅɾʍʇ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʉʐɸ ʟʨʦʩʣʘ ʟ 15% ʫ 2005 ʨ. ʜʦ 25% ʫ 

2010 ʨ. [39]. ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʫ ʉʐɸ ʅɾʍʇ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʫ 18,3% 

ʘʤʝʨʠʢʘʥʮʽʚ ʘʟʽʘʪʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʫ 28,4% ʙʽʣʦʰʢʽʨʠʭ ʘʤʝʨʠʢʘʥʮʽʚ 

ʥʝʽʩʧʘʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [41], ʱʦ ʚʣʘʩʥʝ ʜʫʞʝ ʙʣʠʟʴʢʦ ʜʦ ʩʪʘʪʠʩʪʠʢʠ, 

ʥʘʚʝʜʝʥʦʾ ʫ ʧʦʧʝʨʝʜʥʽʡ ʨʦʙʦʪʽ. ɺʨʘʞʘʶʯʦʶ ʟʘ ʮʠʬʨʘʤʠ ʻ ʨʦʙʦʪʘ Ratziu ʪʘ 

ʩʧʽʚʘʚʪ. (2010), ʟʘ ʷʢʦʶ ʥʘ ʅɾʍʇ ʩʪʨʘʞʜʘʻ ʙʣʠʟʴʢʦ ʪʨʝʪʠʥʠ ʧʦʧʫʣʷʮʽʾ [42]. ɭ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʚʽʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʅɾʍʇ ʧʝʨʝʚʠʱʠʣʘ 40% 

ʙʘʨôʻʨ [43]. ɿʘ ʜʘʥʠʤʠ ʜʚʦʭ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʪʝʣʴʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʧʝʯʽʥʢʠ ʙʫʣʘ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʥʘʷʚʥʽʩʪʴ ʅɸɾʍʇ 

ʚʽʜʧʦʚʽʜʥʦ ʫ 20% ʪʘ 51% [44].  

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ, ʷʢʘ ʙʨʘʣʘ ʫʯʘʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚʽʜ ʩʪʘʪʽ, ʚʽʢʫ, ʝʪʥʽʯʥʦ ʾ

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʘ ʤʘʩʠ ʪʽʣʘ ʽ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ [35]. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

NHANES III (Third National Health and Nutritional Examination Survey) ʫ ʞʽʥʦʢ, 

ʩʪʘʨʰʠʭ ʟʘ 40 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʢʨʘʾʥʘʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʅɾʍʇ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ 75% ʚʠʧʘʜʢʽʚ, ʪʘ ʫ 20-35% ʜʦʨʦʩʣʦʛʦ 
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ʥʘʩʝʣʝʥʥʷ ʮʠʭ ʢʨʘʾʥ; ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʅɾʍʇ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ 

ʫ 16% ʚʠʧʘʜʢʽʚ, ʘ ʫ ʭʚʦʨʠʭ ʽʟ ʦʞʠʨʽʥʥʷʤ ï ʫ 76 % ʚʠʧʘʜʢʽʚ [45-49]. ʆʪʞʝ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʅɸɾʍʇ ʥʘʙʫʚʘʻ ʭʘʨʘʢʪʝʨʫ ʝʧʽʜʝʤʽʾ [50]. ɺ ʋʢʨʘʾʥʽ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʅɸɾʍʇ ʚʽʜʩʫʪʥʽ. 

ɿ ʜʨʫʛʦʾ ʩʪʦʨʦʥʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʜʘʥʦʾ 

ʧʘʪʦʣʦʛʽʾ, ʱʦ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ, ʮʠʨʦʟʫ ʪʘ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ  ̔

ʩʤʝʨʪʥʦʩʪʽ [35,51,52]. ʇʨʠ ʯʦʤʫ, ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʘ ʢʘʨʮʠʥʦʤʘ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʴ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʅɾʍʇ ʙʝʟ ʥʘʷʚʥʦʩʪʽ ʮʠʨʦʟʫ [53]. ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʚʽʪʴ 

ʟôʷʚʠʚʩʷ ʪʝʨʤʽʥ ʧʝʯʽʥʢʦʚʦ-ʟʘʣʝʞʥʘ ʩʤʝʨʪʥʽʩʪʴ [54]. ɯʩʥʫʚʘʥʥʷ ʪʘʢʦʛʦ ʪʝʨʤʽʥʫ ʻ 

ʮʣ̔ʢʦʤ ʧʨʘʚʦʤʽʨʥʠʤ, ʪʘʢ ʷʢ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʤʝʨʪʥʽʩʪʴ ʩʝʨʝʜ ʣʶʜʝʡ ʟ ʅɾʍʇ ʪʘ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʻ ʚʠʱʦʶ, ʥʽʞ ʩʝʨʝʜ ʣʶʜʝʡ ʙʝʟ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʠʥʜʨʦʤʫ [55,56]. ɺʠʱʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʅɾʍʇ ʧʨʦʪʽʢʘʻ ʚ ʜʝʢʽʣʴʢʘ ʩʪʘʜʽʡ: 

ʩʪʝʘʪʦʟ ʧʝʯʽʥʢʠ ʘʙʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟ, ʩʪʝʘʪʦʛʝʧʘʪʠʪ, ʬʽʙʨʦʟ ʽ ʮʠʨʦʟ ʧʝʯʽʥʢʠ, ʷʢʽ 

ʜʦʙʨʝ ʦʧʠʩʘʥʽ ʚ ʨʦʙʦʪʽ [57]. ʉʪʝʘʪʦʟ ʧʝʯʽʥʢʠ, ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʧʝʨʰʘ ʩʪʘʜʽʷ 

ʅɾʍʇ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʦʞʠʨʽʥʥʷʤ, ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʽ ʪʦʢʩʠʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʧʝʯʽʥʢʠ [58]. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʚ ʟʘʭʽʜʥʠʭ ʢʨʘʾʥʘʭ ʅɾʍʇ ʨʝʻʩʪʨʫʻʪʴʩʷ ʫ 30-

50% ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʫ ʽ ʫ 80-90% ʫ ʜʦʨʦʩʣʠʭ ʟ 

ʦʞʠʨʽʥʥʷʤ [59-62]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟ ʻ ʜʦʙʨʦʷʢʽʩʥʠʤ ʟʚʦʨʦʪʥʽʤ 

ʷʚʠʱʝʤ, ʪʦʜʽ ʷʢ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʮʠʨʦʟʫ ʽ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ 

ʢʘʨʮʠʥʦʤʠ. ʋ 10-25% ʧʘʮʽʻʥʪʽʚ ʩʪʝʘʪʦʟ ʧʝʯʽʥʢʠ ʧʨʦʛʨʝʩʫʻ ʜʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, ʘ ʫ 

2-3% ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ ʨʦʟʚʠʚʘʻʪʴʩʷ ʨʘʢ ʧʝʯʽʥʢʠ [62-63]. 

 

1.2.  ʇʘʪʦʛʝʥʝʟ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ ʻ ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʫ 

ʱʦʥʘʡʤʝʥʰʝ ʫ 5% ʛʝʧʘʪʦʮʠʪʽʚ. ʎʽ ʢʨʘʧʣʽ ʞʠʨʫ ʘʙʦ ʣʽʧʽʜʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʫʪʥʽ 

ʚ ʮʠʪʦʟʦʣʽ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʛʨʝʛʦʚʘʥʠʭ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʧʦʛʣʠʥʝʥʠʭ 

ʬʦʩʬʦʣʽʧʽʜʥʠʤ ʤʦʥʦʰʘʨʦʤ [64]. ʉʠʥʪʝʟʫʶʪʴʩʷ ʪʨʠʛʣʽʮʝʨʠʜʠ ʟ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ 

ʛʣʽʮʝʨʦʬʦʩʬʘʪʫ.  
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ʋ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʪʨʠʛʣʽʮʝʨʠʜʠ ʛʝʥʝʨʫʶʪʴ ʝʥʝʨʛʽʶ ʽ ʩʣʫʛʫʶʪʴ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʩʠʥʪʝʟʫ ʤʝʤʙʨʘʥ, ʭʦʯʘ ʟʘ ʾʭ ʥʘʜʣʠʰʢʫ ʤʦʞʣʠʚʠʤ ʻ 

ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʝ ʫʨʘʞʝʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʯʦʪʠʨʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʠ ʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʥʠʭ ʢʨʘʧʝʣʴ ʥʘ ʦʩʥʦʚʽ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʘ 

ʩʘʤʝ: 1). ʧʦʩʠʣʝʥʝ ʧʦʛʣʠʥʘʥʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʧʨʠ ʩʧʦʞʠʚʘʥʥʽ ʾʞʽ ʟ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʫ ʞʠʨʫ ʘʙʦ ʟ ʘʜʠʧʦʮʠʪʽʚ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, 2). ʟʙʽʣʴʰʝʥʠʡ ʩʠʥʪʝʟ 

ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʧʝʯʽʥʮʽ ʟ ʛʣʶʢʦʟʠ ʘʙʦ ʘʮʝʪʠʣʢʦʝʥʟʠʤʫ ɸ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʥʘʜʣʠʰʢʫ ʦʩʪʘʥʥʴʦʛʦ ʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʽʥʩʫʣʽʥʦ-ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [65,66], 3). 

ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ɓ-ʦʢʠʩʣʝʥʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, 

ʚʠʢʣʠʢʘʥʝ ʙʝʟʣʽʯʯʶ ʨʝʯʦʚʠʥ (ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ï ʝʩʪʨʦʛʝʥʠ, ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ, 

ʘʥʘʣʦʛʠ ʥʫʢʣʝʦʟʠʜʽʚ, ʜʝʷʢʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʘʥʪʠʙʽʦʪʠʢʠ, ʚʽʪʘʤʽʥ ɸ ʪʘ ʽʥ., 

ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʛʝʧʘʪʦʪʦʢʩʠʯʥʽʩʪʶ - ʩʧʦʣʫʢʠ ʨʪʫʪʽ, ʙʦʨʫ, ʙʘʨʽʶ, 

ʚʫʛʣʝʮʶ, ʬʦʩʬʦʨʫ, ʭʨʦʤʫ, ʪʘʣʽʶ) [67-69]  ̔ 4). ʥʝʜʦʩʪʘʪʥʷ ʽʥʢʦʨʧʦʨʘʮʽʷ ʘʙʦ 

ʝʢʩʧʦʨʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʣʽʧʦʧʨʦʪʝʾʜʠ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ [70,71].  

ʉʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʦʨʽʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ 

ʪʝʦʨʽʷ çʧʦʜʚʽʡʥʦʛʦ ʫʜʘʨʫè [72-74]. ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʫʤʫʣʷʮʽʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, 

ʟʙʽʣʴʰʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʧʝʯʽʥʢʫ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʟʤʝʥʰʝʥʝ ʦʢʠʩʣʝʥʥʷ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ/ʘʙʦ ʟʤʝʥʰʝʥʠʡ ʪʨʘʥʩʧʦʨʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

çʧʝʨʰʠʤ ʫʜʘʨʦʤè, ʱʦ ʨʦʙʠʪʴ ʧʝʯʽʥʢʫ ʙʽʣʴʰ ʯʫʪʣʠʚʦʶ ʜʦ çʜʨʫʛʦʛʦ ʫʜʘʨʫè, 

ʪʘʢʦʛʦ ʷʢ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʣʽʧʦʘʧʦʧʪʦʟ ʽ ʟʙʽʣʴʰʝʥʫ ʧʨʦʜʫʢʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ. ʎʝ ʤʦʞʝ ʟʨʝʰʪʦʶ ʧʨʠʚʝʟʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ [72-74]. ɹʫʜʫʯʠ ʧʦʚôʷʟʘʥʦʶ ʽʟ ʦʞʠʨʽʥʥʷʤ ʽ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʽ 

ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ. ɿʙʽʣʴʰʝʥʠʡ ʧʝʨʠʬʝʨʠʯʥʠʡ ʣʽʧʦʣʽʟ ʽ ʟʥʠʞʝʥʘ ʨʝʛʫʣʷʮʽʷ 

ʧʦʛʣʠʥʘʥʥʷ ʛʣʶʢʦʟʠ ʪʢʘʥʠʥʘʤʠ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʶʻ ʙʘʟʫ ʜʣʷ ʧʨʦʜʫʢʮʽʾ ʪʨʠʛʣʽʮʝʨʠʜʽʚ. ʈʘʟʦʤ ʽʟ 

ʟʤʝʥʰʝʥʠʤ ʩʠʥʪʝʟʦʤ ʘʧʦʣʽʧʨʦʪʝʾʥʫ, ʩʝʢʨʝʮʽʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʫ ʬʦʨʤʽ 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʛʘʣʴʤʫʻʪʴʩʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʘʜʣʠʰʦʢ 

ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʠʢʣʠʢʘʻ ʟʨʦʩʪʘʥʥʷ ʚ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʤʫ ɓ-ʦʢʠʩʣʝʥʥʽ, 
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ʚʠʨʦʙʣʝʥʥʷ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʪʘ ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʩʪʨʝʩ, ʘ ʪʘʢʦʞ 

ʘʢʪʠʚʘʮʽʶ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʱʦ ʻ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʪʘ ʩʪʝʘʪʦʟʦʤ ʧʝʯʽʥʢʠ [75-77]. ɼʦ 

ʪʦʛʦ ʞ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ ʚʠʢʣʠʢʘʥʘ ʟʙʽʣʴʰʝʥʦʶ ʩʝʢʨʝʮʽʻʶ ʽʥʩʫʣʽʥʫ ɓ-ʢʣʽʪʠʥʘʤʠ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʻ ʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʥʘ ʛʣʶʢʦʟʫ ʽ ʛʘʣʴʤʫʚʘʥʥʷ ɓ-ʦʢʠʩʣʝʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʢʫʤʫʣʷʮʽʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʮʠʪʦʟʦʣʽ ʛʝʧʘʪʦʮʠʪʽʚ. ɿʘʛʘʣʦʤ, ʮʽ ʪʨʠʛʝʨʠ 

ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʜʫʢʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʯʝʨʝʟ ʚʠʚʽʣʴʥʝʥʥʷ ʬʘʢʪʦʨʫ 

ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ Ŭ, ʱʦ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ [78-82]. 

ʈʦʟʚʠʪʦʢ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ ʪʘʢʦʞ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ. 

ʇʘʮʽʻʥʪʠ ʟ ̔ ʩʪʝʘʪʦʟʦʤ ʧʝʯʽʥʢʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʦʜʠʥ ʘʙʦ ʙʽʣʴʰʝ ʦʟʥʘʢ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʪʘʢʠʭ ʷʢ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʽʥʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʛʣʶʢʦʟʠ, ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʷ ʽ ʟʙʽʣʴʰʝʥʠʡ ʪʠʩʢ ʢʨʦʚʽ [83]. ɼʦ ʪʦʛʦ 

ʞ, ʚʽʜʦʤʦ, ʱʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʘʛʝʥʪʠ, ʤʽʰʝʥʥʶ ʜʣʷ ʷʢʠʭ ʻ ʤʽʪʦʭʦʥʜʨʽʾ, 

ʚʠʢʣʠʢʘʶʪʴ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʘʙʦ ʩʪʝʘʪʦʟ ʧʝʯʽʥʢʠ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʨʽʟʥʽ ʘʚʪʦʨʠ ʧʦ-ʨʽʟʥʦʤʫ ʪʨʘʢʪʫʶʪʴ ʪʝʦʨʽʶ çʜʚʦʭ ʫʜʘʨʽʚè. ɺ.ʉ. 

ɹʝʨʝʟʝʥʢʦ ʪʘ ʩʧʽʚʘʚʪ. [84] ʦʧʠʩʫʶʪʴ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘʢ, ʷʢ 

ʘʚʪʦʨʠ ʪʝʦʨʽʾ çʜʚʦʭ ʫʜʘʨʽʚè. ɻ.ɼ. ʌʘʜʻʻʥʢʦ ʽ ʩʧʽʚʘʚʪ. [85,86] ʫʪʦʯʥʶʶʪʴ, ʱʦ ʧʨʠ 

ʦʞʠʨʽʥʥʽ, ʦʩʦʙʣʠʚʦ ʚʽʩʮʝʨʘʣʴʥʦʤʫ, ʥʘʜʤʽʨʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʛʝʧʘʪʦʮʠʪʠ ʚʽʣʴʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʝʜʝ ʜʦ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ, ʷʢʠʡ ʽ ʻ çʧʝʨʰʠʤ ʫʜʘʨʦʤè. ɼʘʣʽ ʟʘ 

ʨʦʟʚʠʪʢʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʟʨʦʩʪʘʻ ʣʽʧʦʣʽʟ ʫ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ, ʘ ʥʘʜʣʠʰʦʢ 

ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʘʢʫʤʫʣʶʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʛʝʧʘʪʦʮʠʪʽʚ. çɼʨʫʛʠʡ ʫʜʘʨè - ʮʝ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʝʥʥʷ ʽ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, ʷʢʽ ʻ ʥʘʩʣʽʜʢʦʤ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ, ʱʦ ʧʨʦʪʽʢʘʻ ʦʜʥʦʯʘʩʥʦ 

ʘʙʦ ʧʦʩʣʽʜʦʚʥʦ çʧʝʨʰʦʤʫ ʫʜʘʨʫè [87,88].  

ʅʝ ʤʝʥʰ ʧʦʧʫʣʷʨʥʦʶ ʻ çʪʝʦʨʽ ̫ʤʥʦʞʠʥʥʠʭ ʧʘʨʘʣʝʣʴʥʠʭ ʫʜʘʨʽʚè [89]. ɿʘ 

ʜʘʥʦʶ ʪʝʦʨʽʻʶ ʧʝʨʰʠʤ ʫʜʘʨʦʤ ʻ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʽ ʪʽ ʧʦʨʫʰʝʥʥʷ ʚ 

ʦʨʛʘʥʽʟʤʽ, ʷʢʽ ʻ ʾʾ ʥʘʩʣʽʜʢʦʤ. ɯʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʩʧʨʠʯʠʥʷʻ ʟʨʦʩʪʘʥʥʷ 

ʩʝʢʨʝʮʽʽ ʽʥʩʫʣʽʥʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʢʨʦʚʽ, ʪʦʙʪʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ. ʆʩʪʘʥʥʷ ʻ ʧʨʠʯʠʥʦʶ ʧʦʩʠʣʝʥʦʛʦ ʩʠʥʪʝʟʫ ʣʽʧʽʜʽʚ ʚ ʧʝʯʽʥʮʽ ʪʘ 
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ʛʘʣʴʤʫʚʘʥʥʷ ʣʽʧʦʣʽʟʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʨʦʩʪʘʻ ʥʘʜʭʦʜʞʝʥʥʷ ʚ 

ʧʝʯʽʥʢʫ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ɼʘʣʽ ʩʝʨʽʷ ʫʜʘʨʽʚ ʩʧʨʘʚʣʷʻ 

ʚʨʘʞʘʶʯʠʡ ʚʧʣʠʚ ʥʘ ʛʝʧʘʪʦʮʠʪʠ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʦʶ ʚʞʝ ʻ ʞʠʨʦʚʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ. ʇʨʦʩʪʠʡ ʩʪʝʘʪʦʟ ʧʦʯʠʥʘʻ ʧʝʨʝʨʦʩʪʘʪʠ ʚ ʥʝʘʣʢʦʛʦʣʴʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʽ ʬʽʙʨʦʟ. ɼʦ ʪʘʢʠʭ ʫʜʘʨʽʚ ʥʘʣʝʞʘʪʴ: ʦʢʠʩʥʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽ ʾ ʘʧʦʧʪʦʟʫ ʛʝʧʘʪʦʮʠʪʽʚ, ʘʢʪʠʚʘʮʽʷ 

ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ɓ (TGFïɓ)  [89].  

 

1.3. ʈʦʣʴ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʫ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ɺ ʛʝʧʘʪʦʮʠʪʘʭ ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʨʝʘʢʮʽʾ ʦʢʠʩʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ. ɿʤʽʥʘ 

ʘʢʪʠʚʥʦʩʪʽ ʚʢʘʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚôʷʟʘʥʘ ʽʟ ʨʦʟʚʠʪʢʦʤ ʪʘʢ ʟʚʘʥʦʾ 

çʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾè, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʨʫʰʝʥʥʷʭ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʟʤʽʥ ʫ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ. ʂʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ 

çʤʽʪʦʭʦʥʜʨʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶè, ʦʜʨʘʟʫ ʟʛʘʜʫʻʪʴʩʷ ʮʽʣʠʡ ʨʷʜ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʝʶ, ʧʦʯʠʥʘʶʯʠ ʟ 1962 ʨ., ʢʦʣʠ ʚʧʝʨʰʝ ʦʧʠʩʘʣʠ ʭʚʦʨʦʙʫ ʃʘʬʪʘ 

[90]. ʉʧʨʘʚʞʥʽʡ ʧʨʦʛʨʝʩ ʫ ʚʠʚʯʝʥʥʽ ʨʦʣʽ çʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾè ʫ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʨʦʟʧʦʯʘʚʩʷ ʚ 90-ʭ ʨʦʢʘʭ, ʢʦʣʠ 

ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʫ ɼʅʂ ʪʘ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʾʾ ʨʦʣʴ ʫ ʚʠʨʦʙʣʝʥʥʽ 

ʝʥʝʨʛʽʾ [90]. ɼʦ ʟʘʭʚʦʨʶʚʘʥʴ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʤʠ ʧʨʫʰʝʥʥʷʤʠ, 

ʥʘʣʝʞʘʪʴ: ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ, ʩʧʘʜʢʦʚʘ ʘʪʨʦʬʽʷ ʟʦʨʦʚʠʭ ʥʝʨʚʽʚ, ʩʠʥʜʨʦʤ 

NARP (ʥʝʡʨʦʧʘʪʽʷ, ʘʪʘʢʩʽʷ, ʧʽʛʤʝʥʪʥʠʡ ʨʠʥʽʪ), ʩʠʥʜʨʦʤ MERRF (ʤʽʦʢʣʦʥʫʩ-

ʝʧʽʣʝʧʩʽʷ ʟ çʨʚʘʥʠʤʠè ʯʝʨʚʦʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ), ʩʠʥʜʨʦʤ MELAS 

(ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʝʥʮʝʬʘʣʦʧʘʪʽʷ, ʣʘʢʪʘʪ-ʘʮʠʜʦʟ, ʽʥʩʫʣʴʪʦʧʦʜʽʙʥʽ ʩʪʘʥʠ). ʇʨʦʷʚʦʤ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʟʤʽʥʠ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʣʽʪʠʥ ʝʥʝʨʛʽʻʶ, ʱʦ ʚʝʜʝ 

ʜʦ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʨʦʩʪʘʶʯʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ, ʱʦ ʚʨʝʰʪʽ 

ʚʠʢʣʠʢʘʻ ʾʭ ʟʘʛʠʙʝʣʴ [90]. ɿʘ ʜʘʥʠʤʠ ʨʦʙʦʪʠ ʍʦʣʽʥ ɺ.ʆ., ʧʨʠʩʚʷʯʝʥʽʡ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʜʠʩʬʫʥʢʮʽʾ ʧʨʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

çʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ ʚ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ (ʥʘ ʧʨʦʪʠʚʘʛʫ ʧʝʨʚʠʥʥʽʡ 

ʜʠʩʬʫʥʢʮʽʾ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʛʝʥʝʪʠʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʪʨʫʢʪʫʨʥʠʭ ʽ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʽ ʩʢʣʘʜʦʚʠʭ) ʻ ʜʦʩʠʪʴ ʪʠʧʦʚʠʤ ʽ 

ʜʝʷʢʦʶ ʤʽʨʦʶ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤè [91]. ɺ ʮʽʡ ʞʝ ʨʦʙʦʪʽ 

ʘʚʪʦʨ ʥʘʛʦʣʦʰʫʻ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʠ ʨʽʟʥʠʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʽʷ ʤʘʻ ʩʧʽʣʴʥʽ ʨʠʩʠ: ʧʦʨʫʰʝʥʥʷ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʨʽʟʥʠʭ ʣʘʥʦʢ ʮʠʢʣʫ ʂʨʝʙʩʘ, ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʽ ʙʝʪʘ-ʦʢʠʩʥʝʥʥʷ, ʪʘ 

ʧʽʜʪʚʝʨʜʞʫʻ ʜʘʥʝ ʪʚʝʨʜʞʝʥʥʷ ʧʨʘʮʷʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [92-94]. 

ʅʘʩ ʮʽʢʘʚʠʪʴ ʤʝʥʰ ʚʠʚʯʝʥʝ ʧʠʪʘʥʥʷ ï ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʟʘ ʨʦʟʚʠʪʢʫ ʉɻ. ʇʦʯʘʪʦʢ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʦʪʠʨʝʯʠʚʠʭ ʜʘʥʠʭ. ɿʘ ʜʘʥʠʤ ʦʜʥʠʭ ʘʚʪʦʨʽʚ, ʉɻ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ, ʟʘʣʫʯʝʥʠʭ ʫ ɓ-ʦʢʠʩʥʝʥʥʷ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʛʝʥʝʨʘʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (ɸʌʂ) [95-97]. Begriche K. ʪʘ 

ʩʧʽʘʚʪ. [98] ʨʦʟʛʣʷʜʘʶʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ɓ-ʦʢʠʩʥʝʥʥʷ ʷʢ ʤʝʪʘʙʦʣʽʯʥʫ ʘʜʘʧʪʘʮʽʶ, 

ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʢʦʧʠʯʝʥʥʶ ʞʠʨʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ. ʅʘ ʞʘʣʴ, ʮʷ 

ʘʜʘʧʪʘʮʽʷ ʚʠʷʚʠʣʘʩʴ ʥʝ ʻ ʝʬʝʢʪʠʚʥʦʶ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʢʫʤʫʣʷʮʽʾ ʞʠʨʫ. 

ɼʘʣʽ, ʟʙʽʣʴʰʝʥʝ ʦʢʠʩʥʝʥʥʷ ʙʝʟ ʩʫʧʫʪʥʴʦʾ ʜʠʟʨʝʛʫʣʷʮʽʾ ʚ ʚʢʪʠʚʥʦʩʪʽ ʜʠʭʘʣʴʥʦʛʦ 

ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ ʚʠʢʣʠʢʘʻ ʥʘʜʧʨʦʜʫʢʮʽʶ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ. ʎʷ ʧʦʜʽʷ, 

ʦʯʝʚʠʜʥʦ, ʚʽʜʽʛʨʘʻ ʩʫʪʪʻʚʫ ʨʦʣʴ ʚ ʽʥʽʮʽʘʮʽʾ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʽ ʧʦʩʣʽʜʫʶʯʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʫ ʜʝʷʢʠʭ ʽʥʜʠʚʠʜʫʤʽʚ. ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ 

ʘʚʪʦʨʽʚ, ʟʘ ʨʦʟʚʠʪʢʫ ʉɻ ɓ-ʦʢʠʩʥʝʥʥʷ ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʢʠʩʥʠʡ ʩʪʨʝʩ 

ʪʘ ʨʝʻʩʪʨʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ɸʌʂ [ 99-102].  

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʠ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʜʦʚʝʜʝʥʦ ʡʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʫ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʪʘ ʜʽʘʙʝʪ 2 ʪʠʧʫ. ʎʝ ʚʩʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʪʣʽ 

ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʫ ʧʨʦ-/ʘʥʪʠʦʢʩʠʜʘʥʪʥʽʡ ʩʠʩʪʝʤʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ: ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ, ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ, 

ʉʆɼ ʪʘ ʢʘʪʘʣʘʟʠ [103, 104].  

ɺʠʱʝ ʥʘʚʝʜʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʚ ʤʝʤʙʨʘʥʘʭ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ 

ʟʘ ʨʦʟʚʠʪʢʫ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ. ɸʣʝ ʚʽʥ ʥʝ ʤʦʞʝ ʥʝ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʤʝʤʙʨʘʥʠ, ʘʜʞʝ ɸʌʂ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʬʦʩʬʦʣʽʧʽʜʘʤʠ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʫʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʧʝʨʝʢʠʩʠ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʧʣʠʥʥʽʩʪʴ ʪʘ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥʠ, 
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ʽʥʘʢʪʠʚʫʶʪʴ ʩʢʣʘʜʦʚʽ ɽʊʃ, ʩʝʨʝʜ ʷʢʠʭ ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ 

ʧʦʜʽʡ ʢʦʤʧʣʝʢʩʠ ɽʊʃ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʽʥʘʢʪʠʚʫʶʪʴʩʷ [105-

107]. ʈʦʟʛʣʷʜʘʶʯʠ ʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ, 

ʩʣʽʜ, ʥʘʩʘʤʧʝʨʝʜ, ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʢʘʨʜʽʦʣʽʧʽʥʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʚʠʢʣʶʯʥʦ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʪʘ ʩʢʣʘʜʘʶʪʴ ʜʦ 15-20% ʚʽʜ ʫʩʽʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ. ʂʘʨʜʽʦʣʽʧʽʥʫ ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʤʽʪʦʭʦʥʜʨʽʡ. 

ɿʥʘʯʥʽ ʟʤʽʥʠ ʫ ʚʤʽʩʪʽ ʢʘʨʜʽʦʣʽʧʽʥʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʣʠʥʥʽʩʪʴ ʤʝʤʙʨʘʥ ʪʘ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ [107]. 

 

1.4. ʈʦʣʴ ʩʠʩʪʝʤʠ ʩʝʨʦʪʦʥʽʥʫ ʫ ʧʨʦʮʝʩʘʭ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ  

ʉʝʨʦʪʦʥʽʥ ï ʙʽʦʣʦʛʽʯʥʠʡ ʘʤʽʥ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʽʾ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ 

ʩʢʦʨʦʯʝʥʥʷ ʛʣʘʜʝʥʴʢʠʭ ʤôʷʟʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ [108], ʟʘʣʫʯʝʥʠʡ ʫ 

ʨʝʛʫʣʷʮʽʶ ʩʝʢʨʝʮʽʾ ʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ, ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʽ ʨʦʩʪʫ ʢʣʽʪʠʥ 

[109], ʩʧʨʘʚʣʷʻ ʩʫʜʠʥʥʦʟʚʫʞʫʶʯʠʡ ʝʬʝʢʪ [110], ʨʝʛʫʣʶʻ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

[111], cʝʨʮʝʚʠʡ ʨʠʪʤ ʪʘ cʠʣʫ cʝʨʮʝʚʠʭ cʢʦʨʦʯʝʥʴ [110], ʪʝʤʧʝʨʘʪʫʨʫ ʪʽʣʘ [112], 

ʜʠʭʘʥʥʷ [113], ʚʦʣʦʜʽʻ ʘʥʪʠʜʝʧʨʝʩʘʥʪʥʦʶ ʜʽʻʶ [114]. ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʚʝʜʝʥʘ 

ʫʯʘʩʪʴ ʩʝʨʦʪʦʥʽʥʫ ʚ ʨʝʛʫʣʷʮʽʾ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʪʘ ʚ ʟʛʦʨʪʘʥʥʽ ʢʨʦʚʽ  [110]. 

ɺʽʜʦʤʠʤʠ ʬʘʢʪʘʤʠ ʻ ʟʘʣʫʯʝʥʥʷ  cʝʨʦʪʦʥʽʥʫ ʫ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ [115] 

ʪʘ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [116]. 

ʋ ʭʨʝʙʝʪʥʠʭ ʦʧʠʩʘʥʽ ʜʚʘ ʧʫʣʘ ʩʝʨʦʪʦʥʽʥʫ: ʩʝʨʦʪʦʥʽʥ ʚ ʤʦʟʢʫ, ʷʢʠʡ ʚ 

ʦʩʥʦʚʥʦʤʫ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʩʪʦʚʙʫʨʽ ʤʦʟʢʫ, ʽ ʧʝʨʠʬʝʨʠʯʥʠʡ ʩʝʨʦʪʦʥʽʥ. ʄʘʡʞʝ 

ʚʝʩʴ ʧʝʨʠʬʝʨʠʯʥʠʡ ʩʝʨʦʪʦʥʽʥ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʝʥʪʝʨʦʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, 

ʥʘʟʚʘʥʠʭ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ (ɽʉ) [117]. ʉʠʥʪʝʟ ʩʝʨʦʪʦʥʽʥʫ ʦʙʦʭ 

ʣʦʢʘʣʽʟʘʮʽʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʝʥʟʠʤʫ ʪʨʠʧʪʦʬʘʥ ʛʽʜʨʦʢʩʠʣʘʟʠ, ʷʢʘ 

ʢʦʜʫʻʪʴʩʷ ʜʚʦʤʘ ʨʽʟʥʠʤʠ ʛʝʥʘʤʠ, ʊʨʠʧʪʦʬʘʥ ʛʽʜʨʦʢʩʠʣʘʟʘ 1 (Tph1) ʽ ʊʨʠʧʪʦʬʘʥ 

ʛʽʜʨʦʢʩʠʣʘʟʘ 2 (Tph2), ʱʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʥʘ ʧʝʨʠʬʝʨʽʾ (Tph1) ʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʠ (Tph2), ʚʽʜʧʦʚʽʜʥʦ [118]. ɺʠʢʣʶʯʝʥʥʷʤ ʥʘ ʧʝʨʠʬʝʨʽʾ ʻ 

ʝʥʪʝʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʩʪʝʤʘ, ʜʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʝʢʩʧʨʝʩʫʻʪʴʩʷ Tph2. Cʠʥʪʝʟ 5-ʅʊ 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʠʡ ʚ ʨʦʙʦʪʽ Cʦtʝ et al. [119]. ʇʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʫ 
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ʪʨʠʧʪʦʬʘʥʛʽʜʨʦʢcʠʣʘʟʠ (ʊʨɻ) (ʪʨʠʧʪʦʬʘʥ-5-ʤʦʥʦʦʢcʠʛʝʥʘʟʘ, (ʂʌ 1.14.16.4) 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʨʠʧʪʦʬʘʥʫ ʟ ʫʪʚʦʨʝʥʥʷʤ  5-ʛʽʜʨʦʢcʠʪʨʠʧʪʦʬʘʥʫ. 

ɼʣʷ ʧʨʦʪʽʢʘʥʥʷ ʜʘʥʦʾ ʨʝʘʢʮʽʾ ʥʝʦʙʭʽʜʥʽ ʻ ʤʦʣʝʢʫʣʷʨʥʠʡ ʢʠcʝʥ,ɹ Fʝ
2+

 ʽ ʢʦʬʘʢʪʦʨ 

ʪʝʪʨʘʛʽʜʨʦʙʽʦʧʪʝʨʠʥʫ (ɺʅ4) [120]. ɼʘʣʽ 5-ʛʽʜʨʦʢcʠʪʨʠʧʪʦʬʘʥ ʜʝʢʘʨʙʦʢʩʠʣʶʻʪʴʩʷ 

ʜʦ ʩʝʨʦʪʦʥʽʥʫ ʟʘ ʜʽʾ ʜʝʢʘʨʙʦʢcʠʣʘʟʠ ʘʨʦʤʘʪʠʯʥʠʭ L-ʘʤʽʥʦʢʠcʣʦʪ (ʪʨʠʧʪʦʬʘʥ 

ʜʝʢʘʨʙʦʢcʠʣʘʟʘ, ʊʨɼ, ʂʌ 4.1.1.28). ʆʩʦʙʣʠʚʽʩʪʶ ʪʨʠʧʪʦʬʘʥʜʝʢʘʨʙʦʢʩʠʣʘʟʠ ʻ ʾʾ 

ʟʘʣʫʯʝʥʥʷ ʫ ʩʠʥʪʝʟ ʢʘʪʝʭʦʣʘʤʽʥʽʚ (ʜʦʬʘʤʽʥʫ, ʥʦʨʘʜʨʝʥʘʣʽʥʫ, ʘʜʨʝʥʘʣʽʥʫ) ʫ ʪʽʣʽ ʽ ʚ 

ʘʢʩʦʥʘʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʝʡʨʦʥʽʚ [121].   

ʋ ʤʦʟʢʫ ʩʝʨʦʪʦʥʽʥ ʩʣʫʛʫʻ ʥʝʡʨʦʪʨʘʥʩʤʽʪʪʝʨʦʤ, ʱʦ ʨʝʛʫʣʶʻ ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʧʦʚʝʜʽʥʢʫ, ʥʘʩʪʨʽʡ, ʧʘʤôʷʪʴ, ʨʝʘʢʮʽʶ ʥʘ ʩʪʨʝʩ, 

ʘʧʝʪʠʪ ʽ ʛʦʤʝʦʩʪʘʟ ʛʣʶʢʦʟʠ [118]. ʎʽ ʬʫʥʢʮʽʾ ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʽ 

ʧʝʨʝʛʣʷʜʘʶʪʴʩʷ [122-124].  

ɺ ʦʩʥʦʚʥʦʤʫ ʩʝʨʦʪʦʥʽʥ ʥʘʢʦʧʠʯʫʻʪʴcʷ ʚ ʧʨʝcʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣʘʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʤʙʨʘʥʥʦʛʦ ʙʽʣʢʘ - ʚʝʟʠʢʫʣʷʨʥʦʛʦ ʪʨʘʥcʧʦʨʪʝʨʘ ʤʦʥʦʘʤʽʥʽʚ 2-ʛʦ 

ʪʠʧʫ (vʝsʽculʘr mʦnʦʘmʽnʝ trʘnspʦrtʝr, Vʄɸʊ2), ʷʢʠʡ ʟʘʭʠʱʘʻ ʩʝʨʦʪʦʥʽʥ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ [125].  

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʜʤʽʨʥʘ ʩʝʢʨʝʮʽʷ ʥʝʡʨʦʧʝʧʪʠʜʫ Y (NPY) ʚ 

ʘʨʢʫʘʪʥʦʤʫ ʷʜʨʽ ʛʽʧʦʪʘʣʘʤʫʩʘ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ 

ʛʽʧʦʪʘʣʘʤʽʯʥʦʛʦ ʪʠʧʫ [126,127]. ʅʝʡʨʦʧʝʧʪʠʜ Y, ʚʧʣʠʚʘʶʯʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʮʝʥʪʨʠ 

ʛʽʧʦʪʘʣʘʤʫʩʘ, ʤʦʜʫʣʶʻ ʭʘʨʯʦʚʫ ʧʦʚʝʜʽʥʢʫ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʯʫʪʪʷ ʛʦʣʦʜʫ 

[128]. ʍʘʨʯʦʚʘ ʧʦʚʝʜʽʥʢʘ ʦʨʛʘʥʽʟʤʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʛʝʥʝʨʘʮʽʾ ʩʠʛʥʘʣʫ ʟʘ ʫʯʘʩʪʶ 

ʥʝʡʨʦʧʝʧʪʠʜʽʚ ʫ ʷʜʨʘʭ ʛʽʧʦʪʘʣʘʤʫʩʫ, ʱʦ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʽʡ 

ʩʠʩʪʝʤʽ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ ʟʘ ʾʭ ʚʠʜʽʣʝʥʥʷʤ. ʉʠcʪʝʤʠ ʛʽʧʦʪʘʣʘʤʽʯʥʠʭ 

ʥʝʡʨʦʥʽʚ, ʷʢʽ ʝʢcʧʨʝcʫʶʪʴ NPY/ɸgRP (ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʡ ʧʠʧʪʠʜ (NPY) ʽ ʘʛʫʪʽ-

ʧʦʚ'ʷʟʘʥʠʡ ʧʝʧʪʠʜ (ɸgRP)), ʬʦʨʤʫʶʪʴ ʦʨʝʢcʠʛʝʥʥʠʡ cʠʛʥʘʣ ʪʘ ʈʆʄC/CɸRT 

(ʢʦʢʘʾʥ-ʘʤʬʝʪʘʤʽʥ-ʨʝʛʫʣʴʦʚʘʥʠʡ ʪʨʘʥcʢʨʠʧʪ (CɸRT) ʪʘ ʧʨʦʦʧʽʦʤʝʣʘʥʦʢʦʨʪʠʥ 

(ʈʆʄC)), ʬʦʨʤʫʶʯʠ ʘʥʦʨʝʢcʠʛʝʥʥʠʡ cʠʛʥʘʣ [129,130], ʦʪʨʠʤʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʡ 

cʠʛʥʘʣ ʚʽʜ ʧʝʨʠʬʝʨʠʯʥʠʭ ʝʬʝʢʪʦʨʽʚ. ʐʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ ʤʽʞ cʦʙʦʶ ʪʘ ʽʥʰʠʤʠ 

ʛʽʧʦʪʘʣʘʤʽʯʥʠʤʠ cʪʨʫʢʪʫʨʘʤʠ, ʮʽ cʠcʪʝʤʠ ʘʢʪʠʚʫʶʪʴ cʠʛʥʘʣ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʚʽʜʯʫʪʪʷ ʛʦʣʦʜʫ ʪʘ ʧʦʪʷʛʫ ʜʦ ʾʞʽ, ʘʙʦ ʜʝʟʘʢʪʠʚʫʶʪʴ ʮʝʡ cʠʛʥʘʣ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
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ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʯʫʪʪʷ ʥʘcʠʯʝʥʥʷ. Cʘʤʝ ʜʠcʙʘʣʘʥc ʚ ʤʝʭʘʥʽʟʤʘʭ ʬʦʨʤʫʚʘʥʥʷ 

ʚʽʜʯʫʪʪʷ ʥʘcʠʯʝʥʥʷ ʣʝʞʠʪʴ ʚ ʦcʥʦʚʽ ʷʚʠʱʘ ʛʽʧʝʨʬʘʛʽʾ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʤʝʪʘ-ʭʣʦʨʦʬʝʥʽʣʧʽʧʝʨʘʟʠʥʫ (mCPP) ï ʘʛʦʥʽcʪʫ cʝʨʦʪʦʥʽʥʝʨʛʽʯʥʠʭ 5-HT1, 5-HT2, 

ʪʘ 5-HT3 ʨʝʮʝʧʪʦʨʽʚ, ʷʢʠʡ ʪʘʢʦʞ ʧʦcʠʣʶʻ ʚʠʚʽʣʴʥʝʥʥʷ cʝʨʦʪʦʥʽʥʫ ʯʝʨʝʟ 

ʪʨʘʥcʧʦʨʪʝʨʠ, ʧʨʠʛʥʽʯʫʻ ʟʚʦʨʦʪʥʻ ʟʘʭʦʧʣʝʥʥʷ cʝʨʦʪʦʥʽʥʫ, ʱʦ ʧʦʢʨʘʱʫʻ 

cʝʨʦʪʦʥʽʥʝʨʛʽʯʥʫ ʧʝʨʝʜʘʯʫ ʽʤʧʫʣʴcʽʚ ʜʦ ʮʝʥʪʨʽʚ ʛʽʧʦʪʘʣʘʤʫcʘ, ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʟʥʠʞʝʥʥʷ ʝʢcʧʨʝcʽʾ NPY ʚ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʤʫ ʷʜʨʽ ʪʘ ʽʥʰʠʭ ʛʽʧʦʪʘʣʘʤʽʯʥʠʭ 

cʪʨʫʢʪʫʨʘʭ [131]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ cʝʨʦʪʦʥʽʥ ʽ ʘʛʦʥʽcʪʠ 5-HT1B ʨʝʮʝʧʪʦʨʫ ʟʜʘʪʥʽ 

ʽʥʛʽʙʫʚʘʪʠ ʝʢcʧʨʝcʽʶ ʝʥʜʦʛʝʥʥʦʛʦ ʘʥʪʘʛʦʥʽcʪʘ ʈʆʄC ï ɸgRP ʚ ʘʨʢʫʘʪʥʠʭ ʷʜʨʘʭ 

ʛʽʧʦʪʘʣʘʤʫcʘ [132]. ɺ ʽʥʰʠʭ ʜʦcʣʽʜʘʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʘʥʪʘʛʦʥʽcʪʫ 

ʨʝʮʝʧʪʦʨʽʚ cʝʨʦʪʦʥʽʥʫ 5-HT1ɺ, 5-HT2C ï ʤʝʪʠcʝʨʛʽʜʫ, ʘ ʪʘʢʦʞ ʽʥʛʽʙʽʪʦʨʫ cʠʥʪʝʟʫ 

5-ʅʊ ï ʧʘʨʘʭʣʦʨʬʝʥʽʣʘʣʘʥʽʥʫ (pCPɸ), ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ NPY ʪʘ 

ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʬʘʛʽʾ [133].  

ʆʢʨʽʤ ʽʥʛʽʙʫʶʯʦʾ ʜʽʾ ʥʘ NPY/ɸgRP ʥʝʡʨʦʥʠ, cʝʨʦʪʦʥʽʥ ʪʘʢʦʞ ʟʜʘʪʝʥ 

ʘʢʪʠʚʫʚʘʪʠ ʜʨʫʛʫ ʧʦʧʫʣʷʮʽʶ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫcʘ, ʟʘʣʫʯʝʥʫ ʚ ʨʝʛʫʣʷʮʽʶ 

ʧʨʦʮʝcʽʚ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ï ʥʝʡʨʦʥʽʚ ʈʆʄC/CɸRT. ʇʦʢʘʟʘʥʦ, ʱʦ cʝʨʦʪʦʥʽʥ ʪʘ 

ʡʦʛʦ ʘʛʦʥʽcʪʠ, ʟʚôʷʟʫʶʯʠcʴ ʟ cʝʨʦʪʦʥʽʥʦʚʠʤ ʨʝʮʝʧʪʦʨʦʤ 5-HT2C, ʟʜʘʪʥʽ 

ʘʢʪʠʚʫʚʘʪʠ ʝʢcʧʨʝcʽʶ ʈʆʄC ʚ ʘʨʢʫʘʪʥʠʭ ʷʜʨʘʭ ʛʽʧʦʪʘʣʘʤʫcʘ [134]. ʊʘʢʦʞ, 

ʚʚʝʜʝʥʥʷ ʘʛʦʥʽcʪʽʚ ʮʴʦʛʦ ʨʝʮʝʧʪʦʨʫ ʚʠʢʣʠʢʘʣʦ ʧʦcʠʣʝʥʥʷ ʝʢcʧʨʝcʽʾ ʽʥʰʦʛʦ 

ʥʝʡʨʦʧʝʧʪʠʜʫ ï ʥʝcʬʘʪʠʥʫ-1 ʚ ʘʨʢʫʘʪʥʽ ʪʘ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʽ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫcʘ, 

ʷʢʠʡ ʧʨʦʷʚʣʷʻ ʘʥʦʨʝʢʪʠʯʥʫ ʜʽʶ ʟʘ ʰʣʷʭʘʤʠ, ʥʝʟʘʣʝʞʥʠʤʠ ʚʽʜ ʣʝʧʪʠʥʫ [134]. 

ʅʝcʬʘʪʠʥ-1 ï ʮʝ ʧʦʣʽʧʝʧʪʠʜ, ʷʢʠʡ ʢʦʜʫʻʪʴcʷ ʚ N-ʢʽʥʮʝʚʽʡ ʦʙʣʘcʪʽ ʧʦʧʝʨʝʜʥʠʢʘ 

Cʘ
2+

-ʟʚôʷʟʫʶʯʦʛʦ ʙʽʣʢʘ ʥʫʢʣʝʦʙʘʡʜʠʥʫ-2 (NUCB2).  ɺʽʜʦʤʦ, ʱʦ ʥʝcʬʘʪʠʥ-1 ʤʦʞʝ 

ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʽʾ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʽ ʛʦʤʝʦcʪʘʟʫ ʛʣʶʢʦʟʠ 

[135]. ɺ ʜʦcʣʽʜʘʭ ʥʘ ʤʠʰʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʽʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʝ ʚʚʝʜʝʥʥʷ 

ʥʝcʬʘʪʠʥ-1 ʚ ʪʨʝʪʽʡ ʰʣʫʥʦʯʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʥʘʯʥʦʛʦ 

ʟʤʝʥʰʝʥʥʷ cʧʦʞʠʚʘʥʥʷ ʾʞʽ ʽ ʚʘʛʠ ʪʽʣʘ [136]. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʜʽʘʛʥʦcʪʦʚʘʥʠʤ ʎɼ 2 

ʪʠʧʫ cʧʦcʪʝʨʽʛʘʣʘcʷ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʤʽcʪʦʤ ʥʝcʬʘʪʠʥʫ-1 ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʪʘ 

ʽʥʜʝʢʩʦʤ ʤʘʩʠ ʪʽʣʘ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽʥcʫʣʽʥʫ ʪʘ ʨʽʚʥʝʤ ʯʫʪʣʠʚʦcʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʪʢʘʥʠʥ ʜʦ ʡʦʛʦ ʜʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʘʣʫʯʝʥʥʷ ʥʝcʬʘʪʠʥʫ-1 ʚ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ 
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ʽʥcʫʣʽʥʦʨʝʟʠcʪʝʥʪʥʦcʪʽ [135]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʝʬʽʮʠʪ 5-HT2C ʨʝʮʝʧʪʦʨʫ 

cʝʨʦʪʦʥʽʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʝʢcʧʨʝcʽʾ ʈʆʄC ʚ ʛʽʧʦʪʘʣʘʤʫcʽ. ʊʘʢ, 

ʧʦʢʘʟʘʥʦ, ʱʦ ʷʢ ʧʦʚʥʘ ʜʝʣʝʮʽʷ ʮʴʦʛʦ ʨʝʮʝʧʪʦʨʘ (Htr2c -/-), ʪʘʢ ʽ ʯʘcʪʢʦʚʘ 

cʧʝʮʠʬʽʯʥʘ ʜʝʣʝʮʽʷ ʚ ʈʆʄC-ʥʝʡʨʦʥʘʭ (2C
flʦx

 Ĭ PʆMC-crʝ), ʫ ʤʠʰʝʡ ʧʨʠʟʚʦʜʠʣʘ 

ʜʦ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʬʘʛʽʾ ʪʘ ʧʦʨʫʰʝʥʥʶ ʤʝʪʘʙʦʣʽʟʤʫ ʛʣʶʢʦʟʠ ʫ ʮʠʭ ʪʚʘʨʠʥ [137]. 

Cʝʨʦʪʦʥʽʥʝʨʛʽʯʥʘ cʠcʪʝʤʘ ʢʦʥʪʨʦʣʶ ʤʝʭʘʥʽʟʤʽʚ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʤʘʻ ʪʘʢʦʞ 

ʘʚʪʦʨʝʛʫʣʷʪʦʨʥʽ ʚʣʘcʪʠʚʦcʪʽ, ʱʦ ʧʨʦʷʚʣʷʻʪʴcʷ ʫ cʧʝʮʠʬʽʯʥʦʤʫ ʟʚôʷʟʫʚʘʥʥʽ 

cʝʨʦʪʦʥʽʥʫ ʟ ʧʝʚʥʠʤ ʪʠʧʦʤ ʨʝʮʝʧʪʦʨʽʚ ʷʢ ʥʘ ʧʨʝcʠʥʘʧʪʠʯʥʽʡ, ʪʘʢ ʽ ʥʘ 

ʧʦcʪcʠʥʘʧʪʠʯʥʠʭ ʤʝʤʙʨʘʥʘʭ ʥʝʨʚʦʚʦʛʦ cʠʥʘʧcʫ. ʊʘʢ, ʚʽʜʦʤʦ, ʱʦ ʨʝʮʝʧʪʦʨ 5-

HT1, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 5-HT2 ʪʘ 5-HT3 ʧʽʜʪʠʧʽʚ, ʟʜʘʪʥʠʡ ʧʦcʣʘʙʣʶʚʘʪʠ, cʫʧʨʝcʫʶʯʠʡ 

ʚʽʜʯʫʪʪʷ ʛʦʣʦʜʫ, cʝʨʦʪʦʥʽʥʦʚʠʡ cʠʛʥʘʣ ʚ ʛʽʧʦʪʘʣʘʤʫcʽ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴcʷ 

ʜʦcʣʽʜʞʝʥʥʷʤʠ Nʦnʦgʘkʽ ʝt ʘl, ʚ ʷʢʦʤʫ ʧʝʨʠʬʝʨʠʯʥʽ  ̔ ʛʽʧʦʪʘʣʘʤʽʯʥʽ ʽʥ'ʻʢʮʽʾ 

ʘʛʦʥʽcʪʽʚ cʝʨʦʪʦʥʽʥʫ ʟ ʚʽʜʥʦcʥʦ ʚʠcʦʢʦʶ cʧʦʨʽʜʥʝʥʽcʪʶ ʜʦ 5-HT1 ʨʝʮʝʧʪʦʨʽʚ, ʘʣʝ 

ʥʝ ʜʦ 5-HT2 ʘʙʦ 5-HT3 ʨʝʮʝʧʪʦʨʽʚ, ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʣʠ ʘʥʦʨʝʢcʠʛʝʥʥʫ ʜʽʶ 

cʫʧʨʝcʘʥʪʽʚ ʘʧʝʪʠʪʫ [138]. ʂʨʽʤ ʪʦʛʦ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 5-HT1 ʨʝʮʝʧʪʦʨʘ ʧʦʢʘʟʫʻ, ʱʦ 

ʫ ʱʫʨʽʚ 5-ʅʊ1ɺ ʨʝʮʝʧʪʦʨ cʝʨʦʪʦʥʽʥʫ ʙʝʨʝ ʫʯʘcʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 5-ʅʊ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʛʽʧʦʬʘʛʽʾ, ʘ 5-HT1ɸ ʨʝʮʝʧʪʦʨ ʤʘʻ ʧʨʦʪʠʣʝʞʥʠʡ ʝʬʝʢʪ ï ʦʧʦcʝʨʝʜʢʦʚʫʻ ʛʽʧʝʨʬʘʛʽʶ 

[138].]. ʊʘʢʦʞ, ʧʦʢʘʟʘʥʦ, ʱʦ NPY/ɸgRP ʥʝʡʨʦʥʠ ʜʝʷʢʠʭ ʷʜʝʨ ʛʽʧʦʪʘʣʘʤʫcʘ 

ʜʠʬʝʨʝʥʮʽʡʥʦ ʢʦ-ʝʢcʧʨʝcʫʶʪʴ NPY ʨʘʟʦʤ ʟ 5-HT1ɸ ʪʘ/ʘʙʦ ʟ 5-HT2C ʨʝʮʝʧʪʦʨʘʤʠ 

cʝʨʦʪʦʥʽʥʫ [138]. ʅʝʡʨʦʥʠ ʈʆʄC ʪʘʢʦʞ ʢʦ-ʝʢcʧʨʝcʫʶʪʴ CɸRT. ɺ ʜʦcʣʽʜʘʭ ʥʘ 

ʪʚʘʨʠʥʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʽʥʪʨʘʮʝʨʝʙʨʘʣʴʥʝ ʚʚʝʜʝʥʥʷ CɸRT ʟʜʘʪʥʝ ʟʥʠʞʫʚʘʪʠ ʧʦʪʷʛ 

ʜʦ ʾʞʽ [139], ʧʨʦʪʝ ʚ ʤʠʰʝʡ, ʥʦʢʘʫʪʥʠʭ ʧʦ ʛʝʥʫ ʮʴʦʛʦ ʪʨʘʥcʢʨʠʧʪʫ, ʥʝ 

cʧʦcʪʝʨʽʛʘʣʦcʷ ʥʘʜʤʽʨʥʦʛʦ ʧʦʪʷʛʫ ʜʦ ʾʞʽ, ʟʘ ʫʤʦʚ cʧʦʞʠʚʘʥʥʷ cʪʘʥʜʘʨʪʥʦʾ ʜʽʻʪʠ 

[140]. ʎʝ ʤʦʞʝ cʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ CɸRT ʜʽʻ ʚ cʠʥʝʨʛʽʾ ʟ ʧʨʦʜʫʢʪʘʤʠ ʈʆʄC, 

ʧʽʜcʠʣʶʶʯʠ ʾʭ cʠʛʥʘʣ. 

ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʷʢʠʤ ʯʠʥʦʤ ʩʝʨʦʪʦʥʽʥ ʨʝʛʫʣʶʻ ʘʧʝʪʠʪ ʽ ʛʦʤʝʦʩʪʘʟ 

ʛʣʶʢʦʟʠ? 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʚʝʜʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʩʝʨʦʪʦʥʽʥʫ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʜʽʪʝʡ ʟ ʦʞʠʨʽʥʥʷʤ [141]. ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʜʽʚʯʘʪʦʢ ʟ 

ʘʣʽʤʝʥʪʘʨʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ 
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ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʝʨʦʪʦʥʽʥʫ ʽ HOMAIR, ʘ ʫ ʭʣʦʧʯʠʢʽʚ ʟ ʘʣʽʤʝʥʪʘʨʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʚʠʷʚʣʝʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʝʨʦʪʦʥʽʥʫ ʪʘ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʠʤ ʛʦʨʤʦʥʦʤ (ɸʂʊɻ). ʄʝʣʘʥʦʢʦʨʪʠʥʠ, ʩʢʣʘʜʦʚʦʶ ʷʢʠʭ ʻ 

ɸʂʊɻ, ɓ- ʪʘ ɔ-ʣʽʧʦʪʨʦʧʥʽ ʛʦʨʤʦʥʠ ʪʘ ɓ-ʝʥʜʦʨʬʽʥ, ʤʝʣʘʥʦʮʠʪʩʪʠʤʫʣʶʶʯʠʡ 

ʛʦʨʤʦʥ (Ŭ-MSH, ɓ-MSH, ɔ-MSH), ʷʢʽ ʻ ʇʆʄʂ-ʧʦʭʽʜʥʠʤʠ, ʘʢʪʠʚʫʶʪʴ ʩʠʛʥʘʣʴʥʽ 

ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʘʧʝʪʠʪʫ ʪʘ ʧʦʷʚʠ ʚʽʜʯʫʪʪʷ ʩʠʪʦʩʪʽ [142]. 

ɽʥʜʦʛʝʥʥʠʤ ʘʛʦʥʽʩʪʦʤ ʤʝʣʘʥʦʢʦʨʪʠʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 3-ʛʦ (ʄʉ3R) ʪʘ 4-ʛʦ ʪʠʧʽʚ 

(ʄʉ4R) ʻ a-ʤʝʣʘʥʦʮʠʪʩʪʠʤʫʣʶʶʯʠʡ ʛʦʨʤʦʥ [142]. ʄC4R ʝʢcʧʨʝcʫʻʪʴcʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʽ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫcʘ ʽ ʘʢʪʠʚʘʮʽʷ ʮʴʦʛʦ ʨʝʮʝʧʪʦʨʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʞʠʨʦʚʠʭ ʟʘʧʘcʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ cʧʦʞʠʚʘʥʥʷ ʾʞʽ 

 ̔ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ [143]. ʈʦʣʴ MC3R ʟʘʣʠʰʘʻʪʴcʷ ʤʝʥʰ ʚʠʚʯʝʥʦʶ, 

ʧʨʦʪʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʦʢʘʫʪʥʽ ʤʠʰʽ ʧʦ ʛʝʥʫ ʮʴʦʛʦ ʨʝʮʝʧʪʦʨʘ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠcʦʢʠʡ 

ʚʤʽcʪ ʞʠʨʦʚʦʾ ʽ ʟʥʠʞʝʥʠʡ ʚʤʽcʪ ʤ'ʷʟʦʚʦʾ ʪʢʘʥʠʥ [144]. ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ɸgRP 

ʤʦʞʝ ʚʠcʪʫʧʘʪʠ ʘʥʪʘʛʦʥʽcʪʦʤ ʄC3R ʽ MC4R, cʪʠʤʫʣʶʶʯʠ ʧʦʪʷʛ ʜʦ ʾʞʽ [144]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʘ ʬʽʟʽʦʣʦʛʽʯʥʘ ʨʦʣʴ a-ʤʝʣʘʥʦʮʠʪʩʪʠʤʫʣʶʶʯʦʛʦ 

ʛʦʨʤʦʥʫ ʧʦʣʷʛʘʻ ʫ ʟʥʠʞʝʥʥʽ ʘʧʝʪʠʪʫ, ʘʜʞʝ ʧʨʠ ʟʚôʷʟʫʚʘʥʥʽ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʚʽʥ 

ʚʠʢʣʠʢʘʻ ʛʽʧʦʬʘʛʽʶ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʟʘʪʨʘʪ, ʩʫʧʨʝʩʽʶ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʘʜʠʧʦʮʠʪʽʚ, ʘʢʪʠʚʘʮʽʶ ʣʽʧʦʣʽʟʘ [145,146]. ʆʪʞʝ, ʤʝʣʘʥʦʢʦʨʪʠʥʠ ʻ 

ʘʥʦʨʝʢʩʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ɰʭ ʚʠʜʽʣʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʽʥʰʠʭ 

ʧʝʧʪʠʜʽʚ. ʊʘʢ, ʘʥʪʘʛʦʥʽʩʪʠʯʥʦ ʜʽʻ ʥʝʡʨʦʧʝʧʪʠʜ Y ʪʘ ʘʛʫʪʽ-ʟʘʣʝʞʥʠʡ ʧʨʦʪʝʾʥ 

[147]. ɼʦ ʦʨʝʢʩʦʛʝʥʥʠʭ ʛʦʨʤʦʥʽʚ ʥʘʣʝʞʠʪʴ ʛʨʝʣʽʥ, ʷʢʠʡ ʘʢʪʠʚʫʻ ʮʝʥʪʨ ʛʦʣʦʜʫ ʚ 

ʛʽʧʦʪʘʣʘʤʫʩʽ. ɺ ʛʽʧʦʪʘʣʘʤʫʩʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʩʝʨʦʪʦʥʽʥʦʚʽ ʨʝʮʝʧʪʦʨʠ 5ʅT2cR ʪʠʧʫ, 

ʟʙʫʜʞʝʥʥʷ ʷʢʠʭ ʧʨʠʛʥʽʯʫʻ ʚʠʜʽʣʝʥʥʷ ʥʝʡʨʦʧʝʧʪʠʜʫ Y. ʎʝ ʚʝʜʝ ʜʦ ʧʦʷʚʠ ʚʽʜʯʫʪʪʷ 

ʥʘʩʠʯʝʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʘʧʝʪʠʪʫ ʪʘ ʤʘʩʠ ʪʽʣʘ. ʆʪʞʝ, ʩʝʨʦʪʦʥʽʥ ʥʘʣʝʞʠʪʴ ʜʦ 

ʘʥʦʨʝʢʩʦʛʝʥʽʚ. 

ʇʨʦʪʝ, ʩʝʨʦʪʦʥʽʥ ʤʦʟʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʢʣʘʜʘʻ ʣʠʰʝ 5% ʚʽʜ ʫʩʴʦʛʦ ʚʤʽʩʪʫ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʦʨʛʘʥʽʟʤʽ [148]. ɸ ʽʥʴʰʠʭ 95% ʩʝʨʦʪʦʥʽʥʫ ʩʠʥʪʝʟʫʻʪʴʩʷ ʥʘ 

ʧʝʨʠʬʝʨʽʾ, ʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʡʦʛʦ ʨʦʣʴ ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ, ʪʘʢ ʷʢ ʚʽʥ ʨʝʛʫʣʶʻ ʯʠʩʣʝʥʥʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ. ʅʝʱʦʜʘʚʥʦ ʟôʷʚʠʣʠʩʴ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʧʝʨʠʬʝʨʠʯʥʠʡ 

ʩʝʨʦʪʦʥʽʥ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʝʥʝʨʛʽʾ. 



 50 

ʇʝʨʠʬʝʨʠʯʥʠʡ ʩʝʨʦʪʦʥʽʥ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʩʠʩʪʝʤʠ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʝʨʦʪʦʥʽʥ ʥʝ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ, ʪʦʤʫ ʡʦʛʦ ʧʝʨʠʬʝʨʠʯʥʘ ʪʘ ʥʝʡʨʦʥʘʣʴʥʘ 

cʠcʪʝʤʠ ʚʽʜʜʽʣʝʥʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʪʘ ʧʨʘʮʶʶʪʴ ʦʢʨʝʤʦ [149,150].  

ɺʽʩʴ çʢʠʰʝʯʥʠʢ-ʤʦʟʦʢè, ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ çbrain-gut axisè, ʮʝ 

ʜʚʦʭʥʘʧʨʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʮʝʥʪʨʘʣʴʥʦʶ ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ ʽ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʤ ʪʨʘʢʪʦʤ. ʉʝʨʦʪʦʥʽʥ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʢʣʶʯʦʚʠʡ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨ ʥʘ ʦʙʦʭ ʪʝʨʤʽʥʘʣʷʭ ʮʽʻʾ ʦʩʽ. ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʜʦʢʘʟʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʚ 

ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ  ʮʽʻʾ ʦʩʽ [151]. ɸ ʩʘʤʝ, ʩʪʘʣʦ ʷʩʥʦ, ʱʦ ʤʽʢʨʦʙʽʘʣʴʥʽ 

ʚʧʣʠʚʠ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʪʨʠʧʪʦʬʘʥʫ ʽ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʫ ʩʠʩʪʝʤʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʘʞʣʠʚʠʤʠ ʢʨʠʪʠʯʥʠʤʠ ʪʦʯʢʘʤʠ ʚ ʪʘʢʽʡ ʨʝʛʫʣʷʮʽʾ. ɯʩʥʫʻ ʪʘʢʦʞ ʟʥʘʯʥʠʡ ʟʙʽʛ ʤʽʞ 

ʧʦʚʝʜʽʥʢʦʶ, ʥʘ ʷʢʫ ʚʧʣʠʚʘʻ ʢʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ, ʽ ʧʦʚʝʜʽʥʢʦʶ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʽʥʪʘʢʪʥʽʡ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʽʡ ʥʝʡʨʦʧʝʨʝʜʘʯʽ.   

ɻʦʣʦʚʥʠʤ ʤʽʩʮʝʤ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ, ʡʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʚʠʚʽʣʴʥʝʥʥʷ ʻ 

EC-ʢʣʽʪʠʥʠ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ [152]. ɺ ʩʣʠʟʦʚʽʡ ʢʠʰʝʯʥʠʢʘ 

ʩʝʨʦʪʦʥʽʥ, ʱʦ ʚʠʚʽʣʴʥʶʻʪʴʩʷ ʟ ɽʉ-ʢʣʽʪʠʥ ʘʢʪʠʚʫʻ ʥʝʡʨʦʥʘʣʴʥʽ ʨʝʬʣʝʢʩʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʢʠʰʢʦʚʦʶ ʩʝʢʨʝʮʽʻʶ, ʤʦʪʦʨʠʢʦʶ ʽ ʚʽʜʯʫʪʪʷʤ. ɼʚʘ ʚʘʞʣʠʚʠʭ 

ʨʝʮʝʧʪʦʨʘ ʜʣʷ ʩʝʨʦʪʦʥʽʥʫ, ʷʢʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʥʝʡʨʦʥʘʣʴʥʽʡ ʤʝʨʝʞʽ ʢʠʰʝʯʥʠʢʘ - 

5-HT(3) ʽ 5-HT(4) ʨʝʮʝʧʪʦʨʠ, ʻ ʤʽʰʝʥʥʶ ʜʣʷ ʨʝʯʦʚʠʥ, ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɸʥʪʘʛʦʥʽʩʪʠ 5-HT(3) ʨʝʮʝʧʪʦʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʥʫʜʦʪʠ ʽ ʙʣʶʚʦʪʠ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʽ 

ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʜʽʘʨʝʻʶ. ɸʛʦʥʽʩʪʠ 5-HT(4) 

ʨʝʮʝʧʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʧʨʦʢʽʥʝʪʠʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʝʚʘʢʫʘʮʽʾ 

ʽʟ ʰʣʫʥʢʘ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʟʘʢʨʝʧʽʚ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʽʟ ɿʘʭʽʜʥʦʶ ʤʦʜʝʣʣʶ ʦʞʠʨʽʥʥʷ ʚ ʢʠʰʝʯʥʠʢʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʩʝʨʦʪʦʥʽʥʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʯʠʩʣʘ 

ɽʉ-ʢʣʽʪʠʥ ʽ/ʘʙʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʥʠʭ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʤʝʥʰʝʥʥʷ ʤʦʪʦʨʠʢʠ 

ʢʠʰʝʯʥʠʢʘ in vivo [153].  
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ɼʦʚʝʜʝʥʦ, ʱʦ ʩʝʨʦʪʦʥʽʥ, ʷʢʠʡ ʧʦʭʦʜʠʪʴ ʽʟ ɽʉ-ʢʣʽʪʠʥ, ʊʈʅ1-ʟʘʣʝʞʥʦʶ 

ʛʦʨʤʦʥʘʣʴʥʦʶ ʜʽʻʶ ʛʘʣʴʤʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʦʩʪʝʦʙʣʘʩʪʽʚ ʽ ʧʦʣʝʛʰʫʻ ʨʝʛʝʥʝʨʘʮʽʶ 

ʧʝʯʽʥʢʠ [154]. ɺ ʧʝʯʽʥʮʽ, ʷʢ ʽ ʚ ʝʥʪʝʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ, ʩʝʨʦʪʦʥʽʥ ʜʽʻ ʷʢ 

ʬʘʢʪʦʨ ʨʦʩʪʫ ʽ ʧʦʣʝʛʰʫʻ ʨʝʛʝʥʝʨʘʮʽʶ ʧʽʩʣʷ ʯʘʩʪʢʦʚʦʾ ʛʝʧʘʪʝʢʪʦʤʽʾ [155]. 

ʈʝʛʝʥʝʨʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʯʽʥʢʠ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʽʚ, 

ʥʘʩʠʯʝʥʠʭ ʩʝʨʦʪʦʥʽʥʦʤ [156], ʢʨʽʤ ʪʦʛʦ, ʩʝʨʦʪʦʥʽʥ ʘʢʪʠʚʫʻ 5-ʅʊ2 ʨʝʮʝʧʪʦʨʠ, ʷʢʽ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʛʝʧʘʪʦʮʠʪʘʤʠ ʽ ʧʦʣʝʛʰʫʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʽ ʩʠʥʪʝʟ ɼʅʂ [157] ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ. ʅʝʜʦʩʪʘʪʥʷ ʨʝʛʝʥʝʨʘʮʽʷ ʧʝʯʽʥʢʠ ʫ ʤʠʰʝʡ, ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʷ ʊʈʅ1, 

ʧʜ̔ʪʚʝʨʜʞʫʻ ʩʫʪʪʻʚʠʡ ʭʘʨʘʢʪʝʨ ʨʦʣʽ ʩʝʨʦʪʦʥʽʥʫ, ʱʦ ʧʦʭʦʜʠʪʴ ʽʟ ɽʉ-ʢʣʽʪʠʥ, ʚ 

ʮʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʦʞʠʨʽʥʥʷ ʟ ʚʤʽʩʪʦʤ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʘʜʞʝ ʦʞʠʨʽʥʥʷ ʻ ʬʘʢʪʦʨʦʤ  ʨʦʟʚʠʪʢʫ 

ʽʥcʫʣʽʥʦʨʝʟʠcʪʝʥʪʥʦcʪʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʞʠʨʽʥʥʷ, ʚʠʢʣʠʢʘʥʝ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʞʠʨʽʚ, ʧʨʠʚʦʜʠʣʦ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ 

ʱʫʨʽʚ [158]. ɺ ʨʦʙʦʪʽ ʊ.ʇ. ʂʘʨʧʦʚʮʷ [159] ʪʘʢʦʞ ʧʦʢʘʟʘʥʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 

ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʡʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ ʪʨʠʧʪʦʬʘʥʫ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʫ ʱʫʨʽʚ ʟ 

ʦʞʠʨʽʥʥʷʤ, ʷʢʝ ʙʫʣʦ ʚʠʢʣʠʢʘʥʝ ɺʂɼ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ, ʫ ʱʫʨʽʚ ʟ 

ʦʞʠʨʽʥʥʷʤ, ʚʠʢʣʠʢʘʥʠʤ 10% ʨʦʟʯʠʥʦʤ ʬʨʫʢʪʦʟʠ, ʪʘ ʫ ʱʫʨʽʚ ʟ ʦʞʠʨʽʥʥʷʤ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʟʤʽʰʘʥʽʡ ʜʽʻʪʽ (ɺʂɼ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʪʘ 10% ʨʦʟʯʠʥʽ 

ʬʨʫʢʪʦʟʠ). ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʪʢʘʥʠʥʽ 

ʤʦʟʢʫ ʦʜʝʨʞʘʥʽ ʥʘ ʣʶʜʷʭ ʽʟ ʦʞʠʨʽʥʥʷʤ [160].  

ʇʦʢʘʟʘʥʦ, ʱʦ ʤʝʪʘʙʦʣʽʟʤ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʧʦʨʫʰʫʻʪʴʩʷ ʫ ʱʫʨʽʚ ʽʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʤ [161]. ʎʷ ʞ ʛʨʫʧʘ 

ʜʦʩʣʽʜʥʠʢʽʚ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʘʛʦʥʽʩʪ ʩʝʨʦʪʦʥʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ mCPP ʟʘ ʫʤʦʚʠ 

ʪʨʠʚʘʣʦʛʦ ʚʝʜʝʥʥʷ ʧʦʢʨʘʱʫʚʘʚ ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ ʫ ʱʫʨʽʚ ʽʟ ʜʽʘʙʝʪʦʤ [162].  

ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʩʝʨʦʪʦʥʽʥ ʚʠʙʽʨʢʦʚʦ ʩʪʠʤʫʣʶʻ ʘʧʝʪʠʪ, ʘ ʩʘʤʝ ʜʦ ʧʝʚʥʠʭ 

ʚʠʜʽʚ ʾʞʽ [163]. ɸʚʪʦʨʘʤʠ ʚʩʪʦʚʣʝʥʦ, ʱʦ ʩʝʨʦʪʦʥʽʥ ʽ ʡʦʛʦ ʘʛʦʥʽʩʪʠ ʧʨʠ 

ʧʝʨʠʬʝʨʠʯʥʦʤʫ ʽ ʽʥʪʨʘʮʝʨʝʙʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ ʟʤʝʥʰʫʶʪʴ ʧʦʾʜʘʥʥʷ 

ʥʠʤʠ ʚʫʛʣʝʚʦʜʽʚ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ cʧʦʞʠʚʘʥʥʷ ʙʽʣʢʽʚ ʪʘ ʞʠʨʽʚ [164]. ɯ 

ʥʘʚʧʘʢʠ, ʢʦʨʤʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ ʩʪʠʤʫʣʶʶʪʴ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 
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ʩʝʨʦʪʦʥʽʥʫ ʚ ʛʽʧʦʪʘʣʘʤʫʩʽ ʽ ʩʪʦʚʙʫʨʽ ʤʦʟʢʫ. ʈʽʚʝʥʴ ʩʝʨʦʪʦʥʽʥʫ ʙʫʚ ʟʙʽʣʴʰʝʥʠʤ ʫ 

ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ [165]. ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʩʝʨʦʪʦʥʽʥʫ ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 

(ʥʦʢʘʫʪʥʽ ʪʚʘʨʠʥʠ) ʚʠʢʣʠʢʘʚ ʚʘʞʢʫ ʬʦʨʤʫ ʦʞʠʨʽʥʥʷ, ʽʥʩʫʣʽʥʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʽ 

ʩʪʝʘʪʦʟ ʧʝʯʽʥʢʠ [166,167]. ɻʘʣʴʤʫʚʘʥʥʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ʥʘ ʧʝʨʠʬʝʨʽʾ 

ʟʤʝʥʰʫʚʘʣʦ ʦʞʠʨʽʥʥʷ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʽ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʩʽʚ 

ʝʥʝʨʛʽʾ [168,169]. ʈʝʟʫʣʴʪʘʪʦʤ ʛʝʥʝʪʠʯʥʦʾ ʙʣʦʢʘʜʠ ʪʨʠʧʪʦʬʘʥ ʛʽʜʨʦʢʩʠʣʘʟʠ 1 

(Tph1), ʝʥʟʠʤʘ, ʣʽʤʽʪʫʶʯʦʛʦ ʰʚʠʜʢʽʩʪʴ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ʥʘ ʧʝʨʠʬʝʨʽʾ, ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʽ ʝʬʝʢʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʧʨʦʪʠ 

ʦʞʠʨʽʥʥʷ, ʷʢʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ [168]. Tʘʢʠʤ ʯʠʥʦʤ, 

ʧʝʨʠʬʝʨʠʯʥʠʡ ʩʝʨʦʪʦʥʽʥ ʧʨʘʮʶʻ ʷʢ ʛʦʨʤʦʥ ʦʞʠʨʽʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʟʠʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ ʝʥʝʨʛʽʾ ʽ ʣʽʧʽʜʽʚ. ʆʪʞʝ, ʮʝʥʪʨʘʣʴʥʘ ʽ ʧʝʨʠʬʝʨʠʯʥʘ 

ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʽ ʩʠʩʪʝʤʠ ʟʘʣʫʯʝʥʽ ʫ ʨʝʛʫʣʷʮʽʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ. 

ʇʦʨʫʰʝʥʥʷ ʚ ʨʦʙʦʪʽ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʣʘʥʦʢ 

ʧʘʪʦʛʝʥʝʟʫ ʦʞʠʨʽʥʥʷ ʪʘ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

 

1.5.  ʄʝʭʘʥʽʟʤ ʦʞʠʨʽʥʥʷ, ʚʠʢʣʠʢʘʥʠʡ ʛʣʫʪʘʤʘʪʦʤ ʥʘʪʨʽʶ 

ɿʘ ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʢʦʣʠ ʦʨʛʘʥʽʟʤ ʦʪʨʠʤʫʻ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʟ 

ʾʞʝʶ, ʥʽʞ ʩʧʦʞʠʚʘʻ, ʥʝ ʦʩʪʘʥʥʷ ʨʦʣʴ ʫ ʟʙʽʣʴʰʝʥʥʽ ʧʦʛʣʠʥʘʥʥʽ ʝʥʝʨʛʽʾ ʥʘʣʝʞʠʪʴ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʉ5ʅ8NO4Na, MSG, E621), ʷʢʠʡ ʻ ʭʘʨʯʦʚʦʶ ʜʦʙʘʚʢʦʶ, ʽ ʚ 

ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽʡ ʚ ʬʘʩʪʬʫʜ. ɻʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʴ 

ʧʨʠʨʦʜʥʦ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʾʞʽ (ʩʠʨ, ʤôʷʩʦ, ʧʦʤʽʜʦʨʠ ʽ ʪ.ʜ.) [170,171]. ʊʘʢʦʞ ʚʽʥ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʷʢ ʧʦʢʨʘʱʫʻ ʩʤʘʢ ʾʞʽ ʽ 

ʥʘʚʽʪʴ ʤʦʞʝ ʤʘʩʢʫʚʘʪʠ ʧʦʛʘʥʠʡ ʩʤʘʢ ʥʝʩʚʽʞʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʩʴ ʯʦʤʫ ʫ ʩʚʽʪʽ 

ʩʧʦʞʠʚʘʥʥʷ ʮʽʻʾ ʜʦʙʘʚʢʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ɺ 1968 ʨ. ʚ ʞʫʨʥʘʣʽ çNew England 

Journal of Medicineè ʟôʷʚʠʣʦʩʴ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚ ʷʢʦʤʫ ʙʫʚ ʦʧʠʩʘʥʠʡ ʢʦʤʧʣʝʢʩ 

ʩʠʤʧʪʦʤʽʚ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʭʘʨʯʫʚʘʣʠʩʴ ʚ ʢʠʪʘʡʩʴʢʠʭ ʨʝʩʪʦʨʘʥʘʭ. ʉʠʤʧʪʦʤʠ ʪʘʢ 

ʟʚʘʥʦʛʦ çʉʠʥʜʨʦʤʫ ʢʠʪʘʡʩʴʢʦʛʦ ʨʝʩʪʦʨʘʥʫè ʚʢʣʶʯʘʶʪʴ ʦʥʽʤʽʥʥʷ, ʱʦ 

ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʧʠʥʫ, ʨʫʢʠ ʽ ʰʠʶ, ʩʣʘʙʢʽʩʪʴ ʽ ʩʝʨʮʝʙʠʪʪʷ [172]. ɹʘʛʘʪʦʮʝʥʪʨʦʚʽ 

ʽ ʪʨʠʚʘʣʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʟʜʦʨʦʚʠʭ ʢʠʪʘʡʮʽʚ ʧʦʢʘʟʘʣʠ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʩʧʦʞʠʚʘʥʥʷʤ 
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ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʽ ʟʙʽʣʴʰʝʥʠʤ ʨʠʟʠʢʦʤ ʥʘʙʦʨʫ ʥʘʜʤʽʨʥʦʾ ʚʘʛʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʢʘʣʦʨʽʡ ʽ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [173,174]. 

ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʞʠʨʽʥʥʷ ʷʢ ʫ ʪʚʘʨʠʥ, ʪʘʢ ʽ ʫ ʣʶʜʠʥʠ ʻ ʟʤʽʥʝʥʠʡ 

ʙʘʣʘʥʩ ʘʢʪʠʚʥʦʩʪʽ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ɸʅʉ) ʫ ʚʠʛʣʷʜʽ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʉʉʅ) ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʇʅʉ). ɼʠʩʙʘʣʘʥʩ ɸʅʉ ʧʨʦʚʦʢʫʻ 

ʛʦʨʤʦʥʘʣʴʥʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ [175,176]. ʅʘ 

ʧʨʝʜʽʘʙʝʪʠʯʥʠʭ ʱʫʨʘʭ ʟ ʦʞʠʨʽʥʥʷʤ, ʚʠʢʣʠʢʘʥʠʤ ʥʝʦʥʘʪʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʧʦʢʘʟʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʶ ʪʘ ʦʞʠʨʽʥʥʷ, ʘ ʪʘʢʦʞ ʨʷʜ ʽʥʰʠʭ ʦʟʥʘʢ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ 

[177-180]. ʇʦʨʫʰʝʥʥʷ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʜʽʣʷʥʢʠ ʛʽʧʦʪʘʣʘʤʫʩʘ ʤʦʟʢʫ, ʱʦ 

ʢʦʥʪʨʦʣʶʻ ʤʘʩʫ ʪʽʣʘ ʪʘ ʤʝʪʘʙʦʣʽʟʤ ʝʥʝʨʛʽʾ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʪʠʤʫʣʷʮʽʾ ʜʝʢʽʣʴʢʦʭ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʪʚʘʨʠʥ ʟ ʥʝʦʥʘʪʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

[181-183]. ɺʝʣʠʢʽ ʜʦʟʠ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʠʢʣʠʢʘʶʪʴ ʥʝʡʨʦʪʦʢʩʠʯʥʽ ʝʬʝʢʪʠ ʪʘ 

ʚʨʘʞʘʶʪʴ ʢʣʽʪʠʥʠ ʚ ʘʨʢʫʘʪʥʠʭ ʷʜʨʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ ʽ ʙʣʽʟʴʢʠʭ ʜʦ ʥʠʭ ʜʽʣʷʥʢʘʭ, ʱʦ 

ʚʝʜʝ ʜʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʥʝʢʨʦʟʫ ʥʝʡʨʦʥʽʚ. ʅʝʡʨʦʥʠ ʘʨʢʫʘʪʥʠʭ ʷʜʝʨ ʛʽʧʦʪʘʣʘʤʫʩʘ 

ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʚʢʣʶʯʘʶʯʠ 

ʩʝʢʨʝʮʽʶ ʪʘ ʜʽʶ ʽʥʩʫʣʽʥʫ [184,185].  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜʰʢʽʨʥʝ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚ ʜʦʟʽ 2 ʤʛ/ʛ ʤʘʩʠ ʪʽʣʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʤ ʤʠʰʘʤ ʧʨʠʚʦʜʠʪʴ ʫ ʥʠʭ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʚʽʢʫ 6 ʤʽʩʷʮʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʧʨʠʨʦʜʠ ʽ ʚʽʜ 

ʧʦʤʽʨʥʠʭ ʜʦ ʚʘʞʢʠʭ ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʭ ʞʠʨʦʚʠʭ ʟʤʽʥ ʚ ʧʘʨʝʥʭʽʤʽ ʧʝʯʽʥʢʠ. ʅʘ 

ʮʽʡ ʤʦʜʝʣʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʧʨʠʯʠʥʷʣʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʥʘʪʱʝ ʽ ʟʨʝʰʪʦʶ ʜʦ ʪʘʢʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢ ʊ2DM. ɹʽʣʴʰʽ ʜʦʟʠ 

ʧʘʨʝʥʪʝʨʘʣʴʥʦ ʚʚʝʜʝʥʦʛʦ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (4 ʤʛ/ʛ ʤʘʩʠ ʪʽʣʘ) ʚʠʢʣʠʢʘʶʪʴ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʫ ʤʠʰʝʡ, ʜʦʢʘʟʦʤ ʯʦʛʦ ʻ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʣʶʢʦʟʠ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʧʨʠ ʦʨʘʣʴʥʦʤʫ ʛʣʢʦʟʦ-ʪʦʣʝʨʘʥʪʥʦʤʫ ʪʝʩʪʽ ʽ ʩʠʣʴʥʦʶ 

ʘʢʫʤʫʣʷʮʽʻʶ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ. ɻʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʫ ʮʠʭ 

ʪʚʘʨʠʥ ʛʽʧʝʨʪʨʦʬʽʶ ʦʩʪʨʦʚʢʠʭ ʢʣʽʪʠʥ ʚ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʽ ʟʤʝʥʰʝʥʥʷ Ŭ- ɘɆ 

ɗɔɒɆɘɔɗɘɆɘɎɓɔɈɎɛ ɐɑɫɘɎɓ [186,187]. ʊʦʢʩʠʯʥʽ ʝʬʝʢʪʠ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ 
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ʮʝʥʪʨʘʣʴʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʪʚʘʨʠʥʘʭ ʥʝ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʥʦʩʠʪʠ ʥʘ ʣʶʜʝʡ ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʪʘʢ ʷʢ ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʚʽʢ, ʰʣʷʭ ʚʚʝʜʝʥʥʷ ʽ ʜʦʟʘ [187]. ɯʥʰʘ ʩʫʪʪʻʚʘ ʨʽʟʥʠʮʷ ʤʽʞ 

ʛʨʠʟʫʥʘʤʠ ʽ ʣʶʜʴʤʠ ʫ ʩʧʦʞʠʚʘʥʥʶ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʮʝ ʧʝʨʽʦʜ ʞʠʪʪʷ ʚʽʜʥʦʩʥʦ 

ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺ ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʭ ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ 

ʝʢʩʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʤʘʻ ʤʽʩʮʝ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʛʝʤʘʪʦ-

ʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ ʜʦʟʚʦʣʷʻ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʨʦʭʦʜʠʪʠ ʚ ʤʦʟʦʢ, ʽ ʤʘʻ ʮʝ 

ʤʽʩʮʝ ʣʠʰʝ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ [180,183,188].  

 

1.6. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʙʣʝʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʷʢ 

ʬʘʢʪʦʨʘ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʅʘ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʟʥʷʪʽ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʥʘʩʣʽʜʦʢ ʾʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʦʞʠʨʽʥʥʷ ʦʧʠʩʘʥʽ ʽ ʟʘʪʚʝʨʜʞʝʥʽ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ, ʷʢ ʣʦʨʢʘʩʝʨʽʥ, ʢʦʤʙʽʥʘʮʽʽ 

ʬʝʥʪʝʨʤʽʥ/ʪʦʧʽʨʘʤʘʪ ʽ ʥʘʣʪʨʝʢʩʦʥ/ʙʫʧʨʦʧʽʦʥ, ʣʽʨʘʛʣʫʪʠʜ ʪʘ ʦʨʣʽʩʪʘʪ [189,190].  

ʃʦʨʢʘʩʝʨʠʥ ʩʧʨʘʚʣʷʻ ʣʽʢʫʚʘʣʴʥʫ ʜʽʶ ʧʨʠ ʦʞʠʨʽʥʥʽ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ 

ʩʝʨʦʪʦʥʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 5-ʅʊ2ʉ ʪʠʧʫ, ʱʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʮʝʥʪʨʽ ʨʝʛʫʣʷʮʽʾ 

ʘʧʝʪʠʪʫ ʚ ʛʽʧʦʪʘʣʘʤʫʩʽ. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʦʙʤʝʞʝʥʦ 

ʟʘʩʪʝʨʝʞʝʥʥʷʤʠ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʎʽ 

ʟʘʩʪʝʨʝʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʩʭʦʞʽʩʪʶ ʤʦʣʝʢʫʣʠ ʣʦʨʢʘʩʝʨʠʥʫ ʟ ʽʥʰʠʤ ʙʽʣʴʰ ʩʪʘʨʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ï ʬʝʥʬʣʫʨʘʤʽʥʦʤ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ 

(ʧʦʪʦʚʱʝʥʥʷ ʩʪʫʣʦʢ, ʭʦʨʜ) [189]. ʇʦʙʽʯʥʽ ʝʬʝʢʪʠ ʣʦʨʢʘʩʝʨʠʥʫ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ 

ʩʫʭʦʩʪʽ ʚ ʨʦʪʽ, ʛʦʣʦʚʦʢʨʫʞʽʥʥʽ, ʥʝʩʧʘʥʥʽ, ʛʦʣʦʚʥʦʤʫ ʙʦʣʶ ʽ ʧʦʨʫʰʝʥʥʷʭ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ [191]. 

ʌʝʥʪʝʨʤʽʥ/ʪʦʧʽʨʘʤʘʪ ʻ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʩʠʤʧʘʪʦʤʽʤʝʪʠʢʘ ʬʝʥʪʝʨʤʽʥʫ, ʩʪʠʤʫʣʷʪʦʨʘ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʽ 

ʪʦʧʽʨʘʤʘʪʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ɻɸʄʂ ʨʝʮʝʧʪʦʨʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʝʧʽʣʝʧʩʽʾ ʽ ʤʽʛʨʝʥʽ. ʇʦʙʽʯʥʘ ʜʽʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʦʨʫʰʝʥʥʽ 

ʩʤʘʢʫ ʽ ʯʫʪʣʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʫ ʧʦʢʦʣʶʚʘʥʥʽ ʚ ʨʫʢʘʭ ʽ ʥʘʚʢʦʣʦ ʨʦʪʫ, ʩʫʭʦʩʪʽ ʚ ʨʦʪʽ, 
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ʟʘʢʨʝʧʘʭ, ʥʝʩʧʘʥʥʽ, ʧʦʨʫʰʝʥʥʷʭ ʟʦʨʫ [192]. ɿʘʚʜʷʢʠ ʧʦʙʽʯʥʽʡ ʜʽʾ ʜʘʥʠʡ ʧʨʝʧʘʨʘʪ 

ʪʦ ʟʥʽʤʘʣʠ ʟ ʨʝʻʩʪʨʘʮʽʾ ʚ ʉʐɸ, ʪʦ ʟʥʦʚʫ ʚʽʜʥʦʚʣʶʚʘʣʠ ʡʦʛʦ ʨʝʻʩʪʨʘʮʽʶ.  

ʅʘʣʪʨʝʢʩʦʥ/ʙʫʧʨʦʧʽʦʥ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʷʢ ʚ ʉʐɸ, ʪʘʢ ʽ ʚ ɭʚʨʦʧʽ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ. ʅʘʣʪʨʝʢʩʦʥ - ʘʥʪʘʛʦʥʽʩʪ ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟ ʚʠʩʦʢʦʶ 

ʘʬʽʥʥʽʩʪʶ ʜʦ Õ-ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽ ʜʽʻ ʷʢ ʩʫʧʨʝʩʘʥʪ ʘʧʝʪʠʪʫ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ 

ɓ-ʝʥʜʦʨʬʽʥ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʘʫʪʦʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʦʧʽʦʤʝʣʘʥʦʢʦʨʪʠʥ (ʇʆʄʂ)-

ʥʝʡʨʦʥʽʚ. ɹʫʧʨʦʧʽʦʥ ï ʘʪʠʧʦʚʠʡ ʘʥʪʠʜʝʧʨʝʩʘʥʪ, ʷʢʠʡ ʛʘʣʴʤʫʻ ʟʚʦʨʦʪʥʽʡ ʟʘʭʚʘʪ 

ʜʦʬʘʤʽʥʫ ʽ ʥʦʨʘʜʨʝʥʘʣʽʥʫ ʪʘ ʚʠʢʣʠʢʘʻ ʘʥʦʨʝʢʩʠʛʝʥʥʠʡ ʝʬʬʝʢʪ ʯʝʨʝʟ ʩʪʠʤʫʣʷʮʽʶ 

ʘʢʪʠʚʥʦʩʪʽ ʇʆʄʂ ʢʣʽʪʠʥ ʚ ʘʨʢʫʘʪʥʠʭ ʷʜʨʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ [193]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʰʠʭ ʮʝʥʪʨʘʣʴʥʦ ʜʽʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʪʘʢʠʭ ʷʢ ʬʝʥʪʝʨʤʽʥ/ʪʦʧʽʨʘʤʘʪ ʽ 

ʣʦʨʢʘʩʝʨʠʥ, ʥʘʣʪʨʝʢʩʦʥ/ʙʫʧʨʦʧʽʦʥ ʥʝ ʤʘʻ ʧʦʪʝʥʮʽʘʣʫ ʟʘʣʝʞʥʦʩʪʽ [194]. ʅʘʡʙʽʣʴʰ 

ʯʘʩʪʠʤʠ ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʥʘʣʪʨʝʢʩʦʥ/ʙʫʧʨʦʧʽʦʥʘ ʻ ʥʫʜʦʪʘ, ʟʘʧʦʨʠ, ʛʦʣʦʚʥʠʡ 

ʙʽʣʴ, ʛʦʣʦʚʦʢʨʫʞʽʥʥʷ, ʥʝʩʧʘʥʥʷ, ʩʫʭʽʩʪʴ ʚ ʨʦʪʽ ʽ ʜʽʘʨʝʷ [195]. ʅʝʙʣʘʛʦʧʨʠʻʤʥʠʡ 

ʝʬʝʢʪ ʥʘʣʪʨʝʢʩʦʥ/ʙʫʧʨʦʧʽʦʥ ʩʧʨʘʚʣʷʻ ʥʘ ʪʠʩʢ ʢʨʦʚʽ ʽ ʯʘʩʪʦʪʫ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʽʥ ʧʨʦʪʠʧʦʢʘʟʘʥʠʡ ʧʘʮʽʻʥʪʘʤ ʽʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ 

ʛʽʧʝʨʪʝʥʟʽʻʶ [196]. 

ʏʝʪʚʝʨʪʠʤ ʟ ʛʨʫʧʠ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʠ ʦʞʠʨʽʥʥʷ, ʱʦ ʧʨʠʟʥʘʯʘʶʪʴ ʥʘ ʪʨʠʚʘʣʠʡ 

ʯʘʩ, ʻ ʣʽʨʘʛʣʫʪʠʜ ï ʘʛʦʥʽʩʪ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʛʣʶʢʘʛʦʥʦʧʦʜʽʙʥʦʛʦ ʧʝʧʪʠʜʫ-1 [197-

199]. ʅʘʡʙʽʣʴʰ ʯʘʩʪʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʪʘʢʽ ʷʢ ʥʫʜʦʪʘ ʪʘ ʙʣʶʚʦʪʘ, ʙʫʣʠ 

ʪʠʤʯʘʩʦʚʠʤʠ ʽ ʥʘʣʝʞʘʪʴ ʜʦ ʣʝʛʢʠʭ ʘʙʦ ʧʦʤʽʨʥʦʛʦ ʩʪʫʧʝʥʷ ʝʬʝʢʪʽʚ [197]. 

ʅʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʣʽʨʘʛʣʫʪʠʜ ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʦʶ ʜʽʻʪʦʶ ʪʘ ʬʽʟʠʯʥʠʤʠ ʚʧʨʘʚʘʤʠ. ʃʽʨʘʛʣʫʪʠʜ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʘʮʽʻʥʪʘʤ ʟ ʦʩʦʙʠʩʪʦʶ ʘʙʦ ʩʽʤʝʡʥʦʶ ʽʩʪʦʨʽʻʶ ʤʝʜʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʘʙʦ ʟ ʩʠʥʜʨʦʤʦʤ ʝʥʜʦʢʨʠʥʥʦʾ ʥʝʦʧʣʘʟʽʾ ʜʨʫʛʦʛʦ ʪʠʧʫ [189]. 

ʅʘʡʩʪʘʨʽʰʠʤ ʩʝʨʝʜ ʦʧʠʩʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʦʨʣʽʩʪʘʪ, ʷʢʠʡ ʙʫʚ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʫ 1999 ʨ. ʆʩʦʙʣʠʚʽʩʪʶ ʡʦʛʦ ʬʘʨʤʘʢʦʜʠʥʘʤʽʢʠ ʻ ʧʝʨʠʬʝʨʠʯʥʘ ʜʽʷ ʽ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʝʬʝʢʪʽʚ. ʆʨʣʽʩʪʘʪ ʻ ʽʥʛʽʙʽʪʦʨʦʤ ʰʣʫʥʢʦʚʦʾ ʽ ʢʠʰʢʦʚʦʾ 

ʣʽʧʘʟʠ [189]. ɺ ʧʦʨʦʞʥʠʥʽ ʰʣʫʥʢʘ ʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚʽʥ ʫʪʚʦʨʶʻ ʢʦʚʘʣʝʥʪʥʠʡ 

ʟʚôʷʟʦʢ ʟ ʘʢʪʠʚʥʠʤ ʨʘʜʠʢʘʣʦʤ ʩʝʨʠʥʫ ʰʣʫʥʢʦʚʦʾ ʽ ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʣʽʧʘʟ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʽʥʘʢʪʠʚʦʚʘʥʽ ʬʝʨʤʝʥʪʠ ʥʝ ʟʜʘʪʥʽ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʪʨʠʛʣʽʮʝʨʠʜʠ ʞʠʨʽʚ ʾʞʽ 
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ʜʦ ʘʙʩʦʨʙʫʻʤʠʭ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʤʦʥʦʛʣʽʮʝʨʠʜʽʚ. ɺ ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ 

ʪʝʨʘʧʝʚʪʠʯʥʽʡ ʜʦʟʽ ʦʨʣʽʩʪʘʪ ʥʘ 30% ʛʘʣʴʤʫʻ ʚʩʤʦʢʪʫʚʘʥʥʷ ʞʠʨʽʚ ʾʞʽ. ɯ ʭʦʯʘ ʨʷʜ 

ʘʚʪʦʨʽʚ ʚʚʘʞʘʻ, ʱʦ ʦʨʣʽʩʪʘʪ ï ʻʜʠʥʠʡ ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʧʘʮʽʻʥʪʠ 

ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ [199-202], ʚʽʥ ʤʘʻ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʫ ʚʠʛʣʷʜʽ ʚʠʜʽʣʝʥʥʷ 

ʛʘʟʽʚ ʟ ʜʝʷʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʣʫ, ʽʤʧʝʨʘʪʠʚʥʽ ʧʦʟʠʚʠ ʥʘ ʜʝʬʝʢʘʮʽʶ, ʥʝʪʨʠʤʘʥʥʷ ʢʘʣʫ. 

ʆʪʞʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʩʫʪʥʽ çʟʦʣʦʪʽ ʩʪʘʥʜʘʨʪʠè ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ. ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʝ ʯʘʩʪʽʰʝ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʦʞʠʨʽʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʬʦʨʤ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ (ʥʦʚʽ ʩʫʙʩʪʘʥʮʽʾ ʽ ʨʝʞʠʤʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ), ʷʢʽ ʻ 

ʙʝʟʧʝʯʥʠʤʠ, ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʤʦʞʣʠʚʠʤʠ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [203,204].  

 

1.7. ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ɺ ʧʝʨʝʣʽʢ ʜʝʩʷʪʠ ʧʨʽʦʨʽʪʝʪʥʠʭ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʧʦʨʷʜ ʽʟ ʬʫʣʝʨʝʥʘʤʠ ʽ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ, ʤʽʞʥʘʨʦʜʥʽ ʝʢʩʧʝʨʪʠ ʚʢʣʶʯʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ 

ʜʽʦʢʩʠʜ ʮʝʨʽʶ (ʅɼʎ) [205]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ʅɼʎ ʚʠʷʚʣʝʥʽ ʫʥʽʢʘʣʴʥʽ ʙʽʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʜʘʥʠʡ ʤʘʪʝʨʘ̔ʣ ʟʜʘʪʥʠʡ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʜʝʷʢʠʭ 

ʝʥʟʠʤʽʚ ï ʦʢʩʠʜʦʨʝʜʫʢʪʘʟ, ʬʦʩʬʘʪʘʟ ʪʘ ʽʥ. ʊʘʢʽ ʥʝʦʨʛʘʥʽʯʥʽ ʥʘʥʦʤʘʪʝʨʽʘʣʠ 

ʦʜʝʨʞʘʣʠ ʥʘʟʚʫ çʥʘʥʦʝʥʟʠʤʠè ʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʅʠʟʴʢʘ ʪʦʢʩʠʯʥʽʩʪʴ ʅɼʎ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʽʩʪʴ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ in vitro, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʜʘʥʠʡ ʤʘʪʝʨʽʘʣ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʽ 

ʣʽʢʘʨʩʴʢʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʪʝʨʘʧʽʾ ʨʷʜʫ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʗʢ ʚʽʜʦʤʦ, ʬʝʨʤʝʥʪʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʜʘʯ ʙʽʦʤʝʜʠʮʠʥʠ ʽ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ʻ ʨʦʟʨʦʙʢʘ ʥʝʙʽʣʢʦʚʠʭ ʘʥʘʣʦʛʽʚ ʝʥʟʠʤʽʚ. ɿʘ ʜʝʢʽʣʴʢʘ ʧʦʧʝʨʝʜʥʽʭ 

ʜʝʩʷʪʠʨʽʯ ʩʪʚʦʨʝʥʦ ʮʽʣʠʡ ʨʷʜ ʰʪʫʯʥʠʭ ʝʥʟʠʤʽʚ, ʷʢʽ ʟʘʤʽʥʷʶʪʴ ʧʨʠʨʦʜʥʽ ʘʥʘʣʦʛʠ 

[206-210]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʝʥʟʠʤʦʧʦʜʽʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʽ ʫ ʜʝʷʢʠʭ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʽ ʥʘʥʦʨʦʟʤʽʨʥʽ ʰʪʫʯʥʽ ʝʥʟʠʤʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ çʥʘʥʦʟʠʤʠè ʽ 

ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚ ʦʢʨʝʤʠʡ ʢʣʘʩ ʙʽʦʤʽʤʝʪʠʢʽʚ [211,212]. 
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ʋ ʧʨʠʨʦʜʥʠʭ ʝʥʟʠʤʽʚ ʽ ʚʽʜʦʤʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʻ 

ʙʘʛʘʪʦ ʩʧʽʣʴʥʦʛʦ. ɯ ʪʽ, ʽ ʽʥʰʽ ʟʜʘʪʥʽ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ, ʪʦʙʪʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʮʠʢʣʫ ʚʝʨʪʘʶʪʴʩʷ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʠʣʠ ʩʪʚʦʨʠʪʠ ʢʘʪʘʣʽʟʘʪʦʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʥʝ 

ʫʩʪʫʧʘʶʪʴ ʧʨʠʨʦʜʥʠʤ ʝʥʟʠʤʘʤ, ʘ ʚ ʜʝʷʢʠʭ ʧʨʦʮʝʩʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʾʭ. ʇʨʠʨʦʜʥʽ 

ʝʥʟʠʤʠ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʫʤʦʚ ʧʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʾ. ɺʦʥʠ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʙʽʣʢʦʚʫ 

ʧʨʠʨʦʜʫ, ʽʥʘʢʪʠʚʫʶʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʢʨʠʪʠʯʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʅ, 

ʚʠʩʦʢʫ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʫʙʩʪʨʘʪʫ, ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʥʘʧʨʘʚʣʝʥʥʷ 

ʨʝʘʢʮʽʾ ʽ ʩʪʝʨʝʦʩʝʣʝʢʪʠʚʥʽʩʪʴ. ʐʪʫʯʥʽ ʘʥʘʣʦʛʠ ʝʥʟʠʤʽʚ ʚʠʷʚʠʣʠʩʴ ʧʨʠʚʘʙʣʠʚʠʤʠ 

ʟʘʚʜʷʢʠ ʥʠʟʴʢʽʡ ʩʦʙʽʚʘʨʪʦʩʪʽ ʽ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʫ ʘʢʪʠʚʥʦʩʪʽ ʽ 

ʩʪʘʙʽʣʴʥʦʩʪʽ (ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ, ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ). 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʢʣʶʯʦʚʘ ʨʦʣʴ ʩʝʨʝʜ ʥʘʥʦʟʠʤʽʚ ʥʘʣʝʞʠʪʴ 

ʥʘʥʦʤʘʪʝʨʽʘʣʘʤ ʥʘ ʦʩʥʦʚʽ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. ɿʜʘʪʥʽʩʪʴ ʅɼʎ ʢʘʪʘʣʽʟʫʚʘʪʠ 

ʧʨʦʪʽʢʘʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ ʚʽʜʦʤʘ ʜʦʩʪʘʪʥʴʦ ʜʘʚʥʦ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʂʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʅɼʎ ʨʦʟʛʣʷʜʘʶʪʴ, 

ʥʘʩʘʤʧʝʨʝʜ, ʚ ʨʘʤʢʘʭ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʠʩʦʢʫ ʢʠʩʥʝʚʫ ʥʝʩʪʝʭʽʦʤʝʪʨʽʶ ʜʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ [213]. ʅʠʟʴʢʘ ʝʥʝʨʛʽʷ ʫʪʚʦʨʝʥʥʷ ʢʠʩʥʝʚʠʭ ʚʘʢʘʥʩʽʡ ʻ ʧʨʠʯʠʥʦʶ ʪʦʛʦ, 

ʱʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʣʝʛʢʦ ʚʩʪʫʧʘʶʪʴ ʚ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ ʟʘ 

ʫʯʘʩʪʶ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ. ɿʘʛʘʣʴʛʦʧʨʠʡʥʷʪʘ ʩʭʝʤʘ ʢʠʩʥʝʚʦʛʦ ʦʙʤʽʥʫ ʥʘ 

ʧʦʚʝʨʭʥʽ ʅɼʎ ʚʠʛʣʷʜʘʻ ʪʘʢʠʤ ʯʠʥʦʤ:  

 

ʆ2(ʛʘʟ)  Oʆ2(ʘʜʩ.)  Oʆ2
-
(ʘʜʩ.)  Oʆ2

2-
(ʘʜʩ.)  O2ʆ

-
(ʘʜʩ.) O 2ʆ2

2-
(ʪʚ.) 

 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʘʥʘʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʣʷ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʥʝ 

ʦʧʠʩʘʥʠʡ, ʘʚʪʦʨʠ ʧʨʠʧʫʩʪʠʣʠ ʧʨʦ ʤʦʞʣʠʚʫ ʩʭʦʞʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ [214]. 

ɿʘ ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʤʠ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʝʥʝʨʛʽʷ 

ʫʪʚʦʨʝʥʥʷ ʢʠʩʥʝʚʠʭ ʚʘʢʘʥʩʽʡ ʜʣʷ ʅɼʎ ʟʤʝʥʰʫʻʪʴʩʷ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʫ 

ʉʝʆ2. ɹʽʣʴʰ ʪʦʛʦ, ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ ʉʝʆʭ ʽ ʤʘʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʉʝʆ2 ʥʘ ʰʢʘʣʽ 

ʨʦʟʤʽʨʽʚ ʯʘʩʪʠʥʦʢ ʽʩʥʫʻ ʦʙʣʘʩʪʴ, ʜʝ ʝʥʝʨʛʽʷ ʫʪʚʦʨʝʥʥʷ ʚʘʢʘʥʩʽʡ ʤʽʥʽʤʘʣʴʥʘ. ʅʘ 



 58 

ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʩʘʤʝ ʮʷ ʦʩʦʙʣʠʚʽʩʪʴ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʥʝʟʚʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʥʦʨʦʟʤʽʨʥʦʛʦ ʉʝʆ2 [215]. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʭʽʤʽʾ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ, ʨʦʟʤʽʨʥʽ ʝʬʝʢʪʠ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʯʘʩʪʠʥʦʢ, ʫ ʷʢʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʘʪʦʤʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʽ ʚ 

ʦʙôʻʤʽ > 1. ɺʽʜʧʦʚʽʜʥʝ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʝʆ2 ʩʢʣʘʜʘʻ 

Ḑ3,5 ʥʤ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʬʽʟʠʢʠ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚʠʨʘʞʝʥʽ 

ʢʚʘʥʪʦʚʽ ʝʬʝʢʪʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʯʘʩʪʠʥʦʢ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʨʦʟʤʽʨ ʷʢʠʭ ʤʝʥʰʝ 6 

ʥʤ, ʪʘʢ ʷʢ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ ʚʦʣʦʜʽʶʪʴ ʥʘʡʤʝʥʰʦʶ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʶ [216]. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʽʦʨʦʟʧʦʜʽʣʫ ʽ ʢʣʽʨʝʥʩʫ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʝʆ2 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʦʣʽ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʯʘʩʪʠʥʢʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ (5 ʥʤ) ʚʝʜʫʪʴ ʩʝʙʝ ʧʦʜʽʙʥʦ ʜʦ 

ʩʧʨʘʚʞʥʽʭ ʨʦʟʯʠʥʽʚ [217-219]. ɺʦʥʠ ʦʧʠʩʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʪʘ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʽ ʚʠʚʦʜʷʪʴʩʷ ʽʟ ʦʨʛʘʥʽʟʤʫ ʢʨʘʱʝ, ʥʽʞ ʯʘʩʪʠʥʢʠ 

ʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ. ɺʘʞʣʠʚʦʶ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʨʦʙʦʪʘ K. Park ʽ ʩʧʽʚʘʚʪ. (2018), ʚ 

ʷʢʽʡ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʽʩʣʷ ʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʅɼʎ ʚʽʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʠʷʚʣʷʚʩʷ ʫ 

ʬʝʢʘʣʽʷʭ, ʘ ʚ ʢʨʦʚʽ ʪʘ ʪʢʘʥʠʥʘʭ ʚʽʥ ʚʠʷʚʣʝʥʠʡ ʫ ʩʣʽʜʦʚʠʭ ʢʽʣʴʢʦʩʪʷʭ [220]. ɸʚʪʦʨʠ 

ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʫʞʝ ʩʣʘʙʢʫ ʘʙʩʦʨʙʮʽʶ ʅɼʎ ʟ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ. ɺʦʥʠ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʠ ʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ.  

ɿʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʧʝʨʰʠʭ 

ʚʠʷʚʣʝʥʠʭ ʝʥʟʠʤʦʧʦʜʽʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʅɼʎ [221-225]. ʇʨʠ ʮʴʦʤʫ ʤʝʭʘʥʽʟʤʠ ʫ 

ʚʠʧʘʜʢʫ ʧʨʠʨʦʜʥʦʛʦ ʬʝʨʤʝʥʪʘ ʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʠʷʚʠʣʠʩʴ 

ʩʭʦʞʠʤʠ [226]. ɼʽʡʩʥʦ, ʚʽʜʦʤʦ, ʱʦ ʽʥʘʢʪʠʚʘʮʽʷ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥʽʚ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʦʶ ʧʨʦʪʽʢʘʻ ʫ ʜʚʽ ʩʪʘʜʽʾ, ʜʠʩʤʫʪʘʮʽʷ ʨʘʜʠʢʘʣʫ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʤʝʥʰ ʪʦʢʩʠʯʥʠʭ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʽ ʢʠʩʥʶ, ʘ ʉʆɼ ʧʨʠ ʮʴʦʤʫ 

ʨʝʛʝʥʝʨʫʻ. ʉʫʢʫʧʥʘ ʨʝʘʢʮʽʷ ʆ2
- 
+ ʆ2

- 
+ 2ʅ

+
  Oʅ2ʆ2 + ʆ2 ʜʣʷ ʥʝʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ 

ʉʝʆ2 ʤʘʻ ʘʥʘʣʦʛʽʯʥʠʡ ʚʠʛʣʷʜ ʽ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʜʚʽ ʩʪʘʜʽʾ, ʘ ʚʨʝʟʫʣʴʪʘʪʽ ʝʬʝʢʪʠʚʥʘ 

ʩʪʫʧʽʥʴ ʦʢʠʩʣʝʥʥʷ ʮʝʨʽʶ ʚ ʉʝʆ2 ʪʘʢʦʞ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ [224]. 

ɻʽʜʨʦʢʩʠʣʴʥʠʡ ʨʘʜʠʢʘʣ (ʆʅ
.
) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʛʨʝʩʠʚʥʠʭ ʘʢʪʠʚʥʠʭ 

ʬʦʨʤ ʢʠʩʥʶ. ɺʽʥ ʦʢʠʩʣʶʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʦʨʛʘʥʽʯʥʽ ʤʦʣʝʢʫʣʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʙʽʣʢʠ, 

ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ʽ ʽʥʰʽ ʙʽʦʧʦʣʽʤʝʨʠ, ʟʜʘʪʥʠʡ ʚʽʜʱʝʧʣʶʚʘʪʠ ʘʪʦʤ ʚʦʜʥʶ ʚʽʜ 

ʤʦʣʝʢʫʣ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʽʥʽʮʽʶʚʘʪʠ ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ. 
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ʊʘʢ ʷʢ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʧʦʪʨʽʙʥʦ 

ʜʣʷ ʡʦʛʦ ʜʠʬʫʟʽʾ ʜʦ ʨʝʘʢʮʽʡʥʦʛʦ ʮʝʥʪʨʫ ʝʥʟʠʤʫ, ʚʽʥ ʥʝ ʨʫʡʥʫʻʪʴʩʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʠʤ ʰʣʷʭʦʤ [227].  

ʊʘʢ ʷʢ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʨʫʡʥʫʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʜʦʩʣʽʜʥʠʢʠ ʚʠʩʫʥʫʣʠ ʧʨʠʧʫʱʝʥʥʷ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʅɼʎ ʢʘʪʘʣʽʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʨʝʘʢʮʠʾ ʽʥʘʢʪʠʚʘʮʽʾ 

ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ [228]. ʊʘʢ ̫ʢ ʚ ʧʨʠʨʦʜʽ ʚʽʜʩʫʪʥʽʡ ʘʥʘʣʦʛ ʝʥʟʠʤʫ, 

ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ ʽ ʟ ʯʠʤ ʥʝʙʫʜʴ ʩʧʽʚʩʪʘʚʠʪʠ ʩʭʝʤʫ ʜʘʥʦʛʦ ʢʪʘʣʽʪʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʤʦʞʣʠʚʠʤ. ʇʨʦʪʝ ʚ ʨʦʙʦʪʽ [228] ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʤʝʭʘʥʽʟʤ ʨʫʡʥʫʚʘʥʥʷ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʚ ʨʦʟʯʠʥʽ ʽʦʥʘʤʠ ʮʝʨʽʶ. 

ʁʤʦʚʽʨʥʦ, ʤʝʭʘʥʽʟʤ ʽʥʘʢʪʠʚʘʮʽʾ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʙʫʜʝ ʤʘʪʠ ʘʥʘʣʦʛʽʯʥʠʡ ʚʠʜ: 
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ʉʭʝʤʘ 1. ʄʝʭʘʥʽʟʤ ʽʥʘʢʪʠʚʘʮʽʾ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʱʝ ʦʜʠʥ ʤʝʭʘʥʽʟʤ ʽʥʘʢʪʠʚʘʮʽʾ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, ʟʘ ʷʢʦʶ ʥʘʥʦʯʘʩʪʠʥʢʠ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʶʪʴ ʤʦʣʝʢʫʣʠ ʙʘʨʚʥʠʢʘ ʤʝʪʠʣʦʚʦʛʦ ʬʽʦʣʝʪʦʚʦʛʦ ʚʽʜ ʦʢʠʩʣʝʥʥʷ 

ʧʽʜ ʜʽʻʶ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʘʢʮʽʾ ʌʝʥʪʦʥʘ [229]: 

     

  
1
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ʉʭʝʤʘ 2. ʄʝʭʘʥʽʟʤ ʽʥʘʢʪʠʚʘʮʽʾ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʘʢʮʽʾ ʌʝʥʪʦʥʘ 
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ɺʽʜʦʤʦ, ʱʦ ʟʜʘʪʥʽʩʪʴ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʝʆ2 ʽʥʘʢʪʠʚʫʚʘʪʠ ʛʽʜʨʦʢʩʠʣʴʥʽʡ 

ʨʘʜʠʢʘʣ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʾʭ ʨʦʟʤʽʨʽʚ, ʱʦ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ [229], 

ʦʙʫʤʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʉʝ3+ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʯʘʩʪʠʥʦʢ. ʊʝʥʜʝʥʮʽʷ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʾʭ ʨʦʟʤʽʨʽʚ ʙʫʣʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʝʧʘʨʘʪʫ ʅɼʎ, ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ 

ʤʘʣʴʪʦʜʝʢʩʪʨʠʥʦʤ [230]. 

ɿʜʘʪʥʽʩʪʴ ʅɼʎ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 3-5 ʥʤ ʽʥʘʢʪʠʚʫʚʘʪʠ ʷʢ ʩʫʧʝʨʦʢʩʠʜ-, ʪʘʢ 

ʽ ʛʽʜʨʦʢʩʠʣ-ʨʘʜʠʢʘʣʠ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʨʝʟʦʥʘʥʩʫ 

[231]. ʇʨʠ ʧʨʦʪʽʢʘʥʥʽ ʨʝʘʢʮʽʡ, ʷʢʽ ʢʘʪʘʣʽʟʫʶʪʴʩʷ ʦʢʩʠʜʘʟʦʶ, ʩʫʙʩʪʨʘʪ 

ʦʢʠʩʣʶʻʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʠʤ ʢʠʩʥʝʤ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʦʜʠ, ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʘʙʦ 

ʚʽʣʴʥʠʭ ʢʠʩʥʝʚʠʭ ʨʘʜʠʢʘʣʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʭ ʨʅ ʧʨʝʧʘʨʘʪ ʉʝʆ2, ʩʪʘʙʽʣʽʟʦʚʘʥʠʡ 

ʜʝʢʩʪʨʘʥʦʤ, ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ ʦʢʠʩʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʙʘʨʚʥʠʢʽʚ, ʱʦ ʪʨʘʜʠʮʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʝʩʪʘʭ ʩʫʤʽʩʥʦ ʟ ʧʝʨʦʢʩʠʜʘʟʦʶ ʭʨʽʥʫ, 

ʥʘʧʨʠʢʣʘʜ 3,3ô, 5,5ô-ʪʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥʫ ʽ 2,2-ʘʟʠʥʦʙʽʩ-(3-ʝʪʠʣʙʝʥʟʦʪʽʘʟʦʣʽʥ-6-

ʩʫʣʴʬʦʥʦʚʦʾ ʢʠʩʣʦʪʠ) [232]. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʪʝʤʠ ʧʝʨʦʢʩʠʜʘʟʘ ʭʨʽʥʫ 

ï ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ, ʜʣʷ ʦʢʠʩʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʚʚʝʜʝʥʥʷ ʅ2ʆ2 ʥʝ ʧʦʪʨʝʙʫʻʪʴʩʷ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʦʨʤ ʘʢʪʠʚʥʦʛʦ ʢʠʩʥʶ ʚ ʢʣʽʪʠʥʘʭ ʻ ʧʝʨʦʢʩʠʜ 

ʚʦʜʥʶ (ʅ2ʆ2). ɺ ʨʝʘʢʮʽʷʭ ʟʘ ʫʯʘʩʪʶ ʢʘʪʘʣʘʟʠ ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ ʻ ʩʫʙʩʪʨʘʪʦʤ, ʥʘ 

ʷʢʠʡ ʥʘʧʨʘʚʣʝʥʘ ʜʽʷ ʝʥʟʠʤʫ, ʽ ʚ ʧʨʦʮʝʩʽ ʨʝʘʢʮʽʾ ʅ2ʆ2 ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʥʝʪʦʢʩʠʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ (ʚʦʜʫ ʽ ʢʠʩʝʥʴ). ɺ ʩʚʦʶ ʯʝʨʛʫ, ʜʣʷ ʧʝʨʦʢʩʠʜʘʟʠ ʧʝʨʚʠʥʥʠʤ 

ʩʫʙʩʪʨʘʪʦʤ ʻ ʷʢ ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ, ʪʘʢ ʽ ʩʪʦʨʦʥʥʽ ʦʨʛʘʥʽʯʥʽ ʽ ʥʝʦʨʛʘʥʽʯʥʽ ʤʦʣʝʢʫʣʠ, 

ʷʢʽ ʦʢʠʩʣʶʶʪʴʩʷ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʮʴʦʛʦ ʝʥʟʠʤʫ. 

ʂʘʪʘʣʘʟʘ (ʥʘʨʷʜʫ ʟ ʛʣʫʪʘʪʽʦʥ-ʧʝʨʦʢʩʠʜʘʟʦʶ) ʻ ʦʩʥʦʚʥʠʤ ʧʝʨʚʠʥʥʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʢʣʽʪʠʥʥʦʛʦ ʟʘʭʠʩʪʫ. ʗʢ ʧʦʢʘʟʘʣʠ ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʟʘʚʜʷʢʠ ʢʘʪʘʣʘʟʦʧʦʜʽʙʥʽʡ ʘʢʪʠʚʥʦʩʪ̔ ʅɼʎ [233] ʟʜʘʪʥʠʡ ʟʘʭʠʱʘʪʠ ʢʣʽʪʠʥʫ ʚʽʜ 

ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ, ʚʠʢʣʠʢʘʥʦʛʦ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ ʝʢʟʦʛʝʥʥʦʛʦ ʽ 

ʝʥʜʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [234].  
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ʋ ʚʠʧʘʜʢʫ ʨʦʟʢʣʘʜʫ ʅ2O2 ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʉʝʆ2 ʧʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʚ ʜʝʢʽʣʴʢʘ 

ʩʪʘʜʽʡ. ʅʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʽʦʥʠ ʪʨʴʦʭʚʘʣʝʥʪʥʦʛʦ ʮʝʨʽʶ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʅɼʎ, ʦʢʠʩʣʶʶʪʴʩʷ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʉʝ
4+
. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʅ2O2 

ʥʝʟʚʦʨʦʪʥʴʦ ʘʙʩʦʨʙʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʛʽʜʨʘʪʦʚʘʥʠʭ ʽʦʥʽʚ ʉʝ
4+
, ʫʪʚʦʨʶʶʯʠ 

ʧʝʨʛʽʜʨʦʢʩʠʜ ʮʝʨʽʶ; ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʝʨʛʽʜʨʦʢʩʠʜ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʢʠʩʥʶ. 

ʇʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʴʦʛʦ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʚ ʩʠʩʪʝʤʽ ʯʘʩʪʠʥʘ ʽʦʥʽʚ 

ʯʦʪʠʨʴʦʭʚʘʣʝʥʪʥʦʛʦ ʮʝʨʽʶ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ 

ʯʘʩʪʠʥʢʠ ʧʦʚʝʨʪʘʶʪʴʩʷ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ ʉʝ
3+
. ʄʝʭʘʥʽʟʤ ʨʦʟʧʘʜʫ ʧʝʨʛʽʜʨʦʢʩʠʜʫ 

ʥʘ ʧʦʚʝʨʭʥʽ ʅɼʎ ʜʦ ʢʽʥʮʷ ʥʝ ʟôʷʩʦʚʘʥʠʡ. ʋ ʚʠʧʘʜʢʘʭ ʽʦʥʥʠʭ ʨʦʟʯʠʥʽʚ ʚ ʷʢʦʩʪʽ 

ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʘʚʪʦʨʠ [235,236] ʧʨʠʧʫʩʢʘʶʪʴ ʫʪʚʦʨʝʥʥʷ ʛʽʜʨʦʢʩʠʣ ʽ 

ʩʫʧʝʨʦʢʩʠʜ (ʛʽʜʨʦʧʝʨʦʢʩʠʣ) ʨʘʜʠʢʘʣʽʚ. ɺ ʽʥʰʽʡ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʦʟʢʣʘʜʘʥʥʷ 

ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʽʦʥʘʤʠ ʮʝʨʽʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʨʝʘʢʮʽʡ ʌʝʥʪʦʥʘ ʽ 

ɻʘʙʝʨʘ-ɺʝʡʩʘ [237].  

ʉʘʤʠʤ ʮʽʢʘʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʠʥʪʝʟʦʚʘʥʽ 

ʥʘʥʦʯʘʩʪʠʥʢʠ ʉʝʆ2 ʧʨʦʷʚʠʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʟʜʘʪʥʽʩʪʴ ʫ 9 ʨʘʟʽʚ ʚʠʱʝ, ʥʽʞ 

ʢʦʤʝʨʮʽʡʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʪʘʢʽ ʷʢ Trolox. ʋʥʽʢʘʣʴʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʝʆ2 ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʨʝʜʦʢʩ-ʧʨʦʮʝʩʠ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ: 

ʫʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ ʯʘʩʪʠʥʢʠ, ʟʙʘʛʘʯʝʥʽ ʽʦʥʘʤʠ ʉʝ(IV), ʧʦʚʝʨʪʘʶʪʴʩʷ ʫ 

ʚʠʭʽʜʥʠʡ ʩʪʘʥ (ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʤʽʩʪʫ ʽʦʥʽʚ ʉʝ(III)). ʄʘʡʞʝ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ 

ʥʘʥʦʯʘʩʪʠʥʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʢʦʣʦʾʜʥʦ-ʩʪʘʙʽʣʴʥʠʤʠ (ʥʝʘʛʨʝʛʦʚʘʥʠʤʠ) ʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʷʢʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʙʘʛʘʪʦʨʘʟʦʚʦ. ʆʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ ʬʽʙʨʦʙʣʘʩʪʽʚ ʰʢʽʨʠ 

ʣʶʜʠʥʠ, ʜʝ ʩʠʥʪʝʟʦʚʘʥʽ ɻɼʎ ʟʥʠʞʫʚʘʣʠ ʦʢʠʩʥʶʚʘʣʴʥʠʡ ʩʪʨʝʩ, ʚʠʢʣʠʢʘʥʠʡ 

ʚʚʝʜʝʥʥʷʤ ʅ2ʆ2, ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʧʨʦʧʦʨʮʽʡʥʽʡ ʾʭ ʨʝʘʢʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʠ ʚ 

ʨʦʟʯʠʥʽ.  

ʅʘʥʦʯʘʩʪʠʥʢʠ ʉʝʆ2 ʟʜʘʪʥʽ ʽʥʘʢʪʠʚʫʚʘʪʠ ʘʟʦʪʚʤʽʩʥʽ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʽ ʽʥʰʽ 

ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʘʟʦʪʫ. ʇʦʢʘʟʘʥʘ ʟʜʘʪʥʽʩʪʴ ʯʘʩʪʠʥʦʢ ʉʝʆ2 ʽʥʘʢʪʠʚʫʚʘʪʠ ʥʪ̔ʨʦʟʠʣ-

ʨʘʜʠʢʘʣ (ʢʦʨʦʪʢʦʞʠʚʫʯʦʛʦ ʥʽʪʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ) [238]. ɺ ʽʥʰʽʡ ʨʦʙʦʪʽ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʅɼʎ ʤʦʞʝ ʽʥʘʢʪʠʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʢʦʨʦʪʢʦʞʠʚʫʯʽ, ʘʣʝ ʽ ʩʪʘʙʽʣʴʥʽ 
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ʥʽʪʨʦʢʩʠʣʴʥʽ ʨʘʜʠʢʘʣʠ [239]. ʆʢʠʩʣʝʥʥʷ ʉʝ
3+

 ʚ ʧʨʦʮʝʩʽ ʽʥʘʢʪʠʚʘʮʽʾ 

ʥʽʪʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʉʝʆ2 

ʚʠʢʦʥʫʶʪʴ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʬʫʥʢʮʽʾ NO-ʨʝʜʫʢʪʘʟʠ, ʽ ʦʜʥʦʯʘʩʥʦ ʻ ʜʦʥʦʨʦʤ 

ʝʣʝʢʪʨʦʥʘ.  

ʇʝʨʦʢʩʠʥʽʪʨʠʪ (ONOO
-
) ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ ʻ 

ʩʠʣʴʥʠʤ ʦʢʠʩʥʶʚʘʯʝʤ. ɺ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʚʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ 

ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʽ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥʫ. ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʚʽʥ ʟʜʘʪʥʠʡ 

ʚʠʢʣʠʢʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʰʢʦʜʞʝʥʴ ʤʦʣʝʢʫʣ ʚ ʢʣʽʪʠʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ɼʅʂ ʽ 

ʙʽʣʢʽʚ. ɺʠʷʚʣʝʥʘ ʟʜʘʪʥʽʩʪʴ ʅɼʎ ʽʥʘʢʪʠʚʫʚʘʪʠ ʚʠʩʦʢʦʨʝʘʢʮʽʡʥʫ ʤʦʣʝʢʫʣʫ 

ʧʝʨʦʢʩʠʥʽʪʨʠʪʫ, ʧʨʠ ʮʴʦʤʫ ʰʚʠʜʢʽʩʪʴ ʽʥʘʢʪʠʚʘʮʠʾ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʉʝ
3+
/ ʉʝ

4+
 ʥʘ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʢʠ [240]. ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, 

ʡʤʦʚʽʨʥʠʡ ʤʝʭʘʥʽʟʤ ʨʦʱʝʧʣʝʥʥʷ ʧʝʨʦʢʩʠʥʽʪʨʠʪʫ ʧʦʚôʷʟʘʥʠʡ ʟ ʘʙʩʦʨʙʮʽʻʶ ʥʘ 

ʧʦʚʝʨʭʥʽ ʅɼʎ ʢʘʨʙʦʥʘʪ ʽʦʥʽʚ (ʉʆ2). 

ɿʘ ʩʫʯʘʩʥʠʤʠ ʜʘʥʠʤʠ, ʅɼʎ ʟʜʘʪʥʠʡ ʚʠʩʪʫʧʘʪʠ ʥʝ ʣʠʰʝ ʚ ʨʦʣʽ 

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʠ (ʨʝʜʦʢʩ-ʘʢʪʠʚʥʠʭ ʬʝʨʤʝʥʪʽʚ), ʘʣʝ ʽ ʚ ʨʦʣʽ ʬʝʨʤʝʥʪʫ ʬʦʩʬʘʪʘʟʠ 

[241]. ɿʦʢʨʝʤʘ, ʉʝʆ2 ʢʘʪʘʣʽʟʫʻ ʨʦʟʱʝʧʣʝʥʥʷ ʝʬʽʨʥʦʛʦ ʟʚôʷʟʢʫ ʚ ʦʨʛʘʥʽʯʥʠʭ 

ʝʬʽʨʘʭ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʥʘʧʨʠʢʣʘʜ ʚ “-ʥʽʪʨʦʬʝʥʽʣʬʦʩʬʘʪʽ, 

ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʽ ʪʘ ʽʥ. ʇʦʧʝʨʝʜʥʻ ʦʢʠʩʣʝʥʥʷ ʥʘʥʦʜʠʩʧʝʨʩʥʦʛʦ ʉʝʆ2 

ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʝ
3+
, ʪʘʢʦʞ ʚʝʜʝ 

ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷ [239]. ɿʜʘʪʥʽʩʪʴ ʅɼʎ 

ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʝʥʟʠʤʽʚ, ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʘʥʪʠʨʘʜʠʢʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʢʨʠʚʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚʩʽʣʷʢʠʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʦʢʠʩʣʶʚʘʣʴʥʠʤ ʩʪʨʝʩʦʤ ʪʘ 

ʟʘʧʘʣʝʥʥʷʤ [242-247]. 

ɸʥʘʣʽʟ ʨʅ-ʟʘʣʝʞʥʦʾ ʨʝʜʦʢʩ-ʧʦʚʝʜʽʥʢʠ ʅɼʎ ʧʦʢʘʟʘʚ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʟʘʭʠʩʪ ʚʽʜ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ. ʗʢ ʚʽʜʦʤʦ, 

ʤʽʪʦʭʦʥʜʨʽʾ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʜʦʛʝʥʥʦʛʦ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʚ ʢʣʽʪʠʥʽ, 

ʚʦʥʠ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʛʝʥʝʨʘʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ ʚ ʢʘʩʢʘʜʽ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʩʤʝʨʪʽ ʢʣʽʪʠʥ; ʜʦʚʝʜʝʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʥʘʜʣʠʰʢʦʤ ʚʠʨʦʙʣʝʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ ʧʨʦʮʝʩʦʤ ʩʪʘʨʽʥʥʷ. ɺ ʥʘʰ ʯʘʩ ʧʦʢʘʟʘʥʦ, ʱʦ 
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ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦ-ʩʧʨʷʤʦʚʘʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʦʪʝʢʪʦʨʘʤʠ ʢʣʽʪʠʥ 

ʽ ʾʭ ʦʨʛʘʥʝʣ ʚ ʫʤʦʚʘʭ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʽ ʩʪʘʨʽʥʥʷ [248]. 

ɺʽʜʦʤʦ, ʱʦ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʡ ʬʘʢʪʦʨ ʧʨʷʤʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʨʦʮʝʩʘʤʠ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʽʥʛʽʙʫʶʯʦʛʦ ʧʨʦʪʝʾʥʫ I‖"ɻ ʢʽʥʘʟʘʤʠ. ʊʨʘʥʩʢʨʠʧʮʽʡʥʠʡ ʬʘʢʪʦʨ 

NF-‖" ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʪʘ ʘʢʪʠʚʫʻʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʘʙʦ 

ʭʽʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʦʚʢʽʣʣʷ (ʨʘʜʽʘʮʽʷ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʩʚʽʪʣʦ, ʪʦʢʩʠʥʠ), 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ (ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ, ʧʘʨʘʟʠʪʠ ʽ ʧʨʦʜʫʢʪʠ ʾʭ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ), ʩʠʛʥʘʣʴʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʪʘ ʽʥ. [249,250]. ɹʽʦʭʽʤʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʅɼʎ ʧʨʠʛʥʽʯʫʻ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ I‖"ɻ, ʟʥʠʞʫʶʯʠ 

ʪʨʘʥʩʣʦʢʘʮʽʶ ʩʫʙʦʜʠʥʠʮʽ ʨ65, ʚʠʢʣʠʢʘʥʫ ʘʢʪʠʚʫʚʘʥʥʷʤ NF-‖"Ȣ ʂʨʽʤ ʪʦʛʦ, ʚ 

ʢʣʽʪʠʥʘʭ, ʦʙʨʦʙʣʝʥʠʭ ʅɼʎ, ʟʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʽʥʪʝʨʣʝʡʢʽʥʽʚ (IL)-1 ‍ȟ IL-6, 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ TNF-‌ ʽ ʩʠʥʪʘʟʠ ʦʢʩʠʜʫ ʘʟʦʪʫ (iNOS). ɻʽʧʝʨʘʢʪʠʚʘʮʽʷ 

ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ ʚʝʜʝ ʜʦ ʩʠʥʪʝʟʫ ʨʷʜʫ ʟʘʧʘʣʴʥʠʭ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʨʦʜʠʥʘ ʽʥʪʝʨʣʝʡʢʽʥʽʚ, ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ (TNF-‌, ‎-ʽʥʪʝʨʬʝʨʦʥ, 

ʱʦ ʘʢʪʠʚʫʻ ʤʘʢʨʦʬʘʛʠ ʪʘ ʽʥ. ʉʪʨʝʩ-ʢʽʥʘʟʘ ʨ38 ʘʢʪʠʚʫʻ ʢʘʩʢʘʜ ʘʨʘʭʽʜʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʷʢʘ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʟ ʬʦʩʬʦʣʽʧʽʜʽʚ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥʠ ʚ ʧʨʦʮʝʩʽ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʠ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʩʠʥʪʝʟʦʤ ʟʘʧʘʣʴʥʠʭ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʽ 

ʣʧ̔ʦʦʢʩʠʛʝʥʘʟʠ, ʘ ʜʘʣʽ ʟ ʥʘʩʪʫʧʥʠʤ ʩʠʥʪʝʟʦʤ ʣʝʡʢʦʪʨʽʻʥʽʚ, ʤʝʜʽʘʪʦʨʽʚ ʘʣʝʨʛʽʯʥʦʾ 

ʨʝʘʢʮʽʾ ʥʝʛʘʡʥʦʛʦ ʪʠʧʫ. ɺʩʽ ʮʽ ʢʘʩʢʘʜʠ ʚʠʢʦʥʫʶʪʴ ʧʨʦʦʢʩʠʜʘʥʪʥʽ ʬʫʥʢʮʽʾ, ʧʨʠ 

ʮʴʦʤʫ ʟʘʧʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʦʩʠʣʶʻʪʴʩʷ. ʄʦʞʣʠʚʽʩʪʴ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʨʝʛʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʷʜʝʨʥʦʛʦ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ NF-‖" 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʝʨʘʧʽʾ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʣʽʪʠʥʽ. 

ʅʘʧʨʠʢʣʘʜ, ʚʽʨʫʩʠ, ʘʢʪʠʚʫʶʯʠ ʢʽʥʘʟʫ ɯʂʂ, ʚʠʢʦʨʠʩʦʚʫʻ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ ʽ 

ʬʘʢʪʦʨʠ ʪʨʘʥʩʢʨʠʧʮʽʾ ʢʣʽʪʠʥʠ ʜʣʷ ʚʣʘʩʥʦʾ ʨʝʧʣʽʢʘʮʽʾ. ʌʦʩʬʦʨʠʣʶʚʘʥʥʷ 

ʽʥʛʽʙʫʶʯʦʛʦ ʙʽʣʢʘ I‖" ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʘʮʽʶ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʫ 

NF-‖"; ʚ ʩʚʦʶ ʯʝʨʛʫ ʘʢʪʠʚʘʮʽʷ NF-‖" ʟʙʽʣʴʰʫʻ ʝʢʩʧʨʝʩʽʶ ʚʽʨʫʩʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʊʨʘʜʠʮʽʡʥʽ ʧʨʦʪʠʚʽʨʫʩʥʽ ʧʨʝʧʘʨʘʪʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʘʩʢʘʜ ʨʝʘʢʮʽʡ 

ɯʂʂ; ʚ ʮʝʡ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ ɸ1, ʷʢʠʡ ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ ɯʂʂ, 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʨʝʧʣʽʢʘʮʽʶ ʚʽʨʫʩʫ ʙʽʣʴʰʝ ʥʽʞ ʫ 3000 ʨʘʟʽʚ [251]. ɿʚʦʨʦʪʥʽ 
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ʨʝʘʢʮʽʾ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʽ ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ï ʦʩʥʦʚʘ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʽ ʩʠʛʥʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʢʣʽʪʠʥʘʭ, ʽ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʷʤʦʚʘʥʦʾ 

ʫʯʘʩʪʽ ʚ ʥʠʭ ʚʽʜʢʨʠʚʘʻ ʥʦʚʫ ʧʝʨʩʧʝʢʪʠʚʫ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʝʆ2 

[252]. 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʅɼʎ ʚ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʪʝʨʘʧʽʾ ʚʽʨʫʩʥʠʭ ʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʚ ʨʷʜʽ ʨʦʙʽʪ [253-255]. ɺʣʘʩʪʠʚʽʩʪʴ ʅɼʎ ʩʧʝʮʠʬʽʯʥʦ ʘʜʩʦʨʙʫʚʘʪʠʩʴ ʥʘ 

ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ ʧʨʦʪʝʾʥʽʚ [256] ʜʦʟʚʦʣʠʣʦ ʜʦʩʷʛʪʠ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽʥʪʝʨʬʝʨʦʥʫ [257,258] ʪʘ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʛʨʠʧʫ [258].  

ɺʽʜʦʤʦ, ʱʦ ʤʝʭʘʥʽʯʥʝ ʪʨʘʚʤʫʚʘʥʥʷ ʪʢʘʥʠʥ, ʭʽʤʽʯʥʠʡ ʘʙʦ ʪʝʨʤʽʯʥʠʡ ʦʧʽʢ, 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʪʘ ʨʝʥʪʛʝʥʽʚʩʴʢʝ ʦʧʨʦʤʽʥʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʦʢʠʩʥʠʤ 

ʩʪʨʝʩʦʤ. ʊʦʤʫ ʣʦʛʽʯʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʅɼʎ, ʱʦ ʚʦʣʦʜʽʻ ʘʥʪʠʨʘʜʠʢʘʣʴʥʠʤʠ ʪʘ 

ʝʥʟʠʤʦʧʦʜʽʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʘʢ, ʥʘ ʢʫʣʴʪʫʨʽ ʪʨʘʚʤʦʚʘʥʠʭ in vitro ʢʣʽʪʠʥ 

ʤʦʟʢʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʅɼʎ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʥʝʡʨʦʥʽʚ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ [259]. ʅʝʡʨʦʧʨʦʪʝʢʪʠʚʥʽ ʝʬʝʢʪʠ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʝʆ2 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʪʨʴʦʭ ʨʽʟʥʠʭ ʤʦʜʝʣʷʭ ʽʰʝʤʽʾ/ʨʝʧʝʨʬʫʟʽʾ [260] ʪʘ ʥʘ ʤʦʜʝʣʽ 

ʫʨʘʞʝʥʥʷ ʤʦʟʢʫ ʛʝʨʙʽʮʠʜʘʤʠ ʫ ʤʠʰʝʡ [261].  

ʇʨʠ ʪʨʘʚʤʫʚʘʥʥʽ ʥʝʡʨʦʥʽʚ ʩʽʪʢʽʚʢʠ ʦʢʘ ʽʥʪʝʥʩʠʚʥʠʤ ʩʚʽʪʣʦʚʠʤ ʦʧʨʦʤʥʝʥʥʷʤ 

ʅɼʎ ʪʘʢʦʞ ʧʨʦʷʚʣʷʚ ʟʘʭʠʩʥʠʡ ʝʬʝʢʪ [262]. ɺʠʞʠʚʘʥʽʩʪʴ ʬʦʪʦʨʝʮʝʧʪʦʨʥʠʭ 

ʢʣʽʪʠʥ ʧʩ̔ʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʟʨʦʩʪʘʻ ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ ʅɼʎ ʚ ʩʢʣʦʧʦʜʽʙʥʝ ʪʽʣʦ ʦʢʘ 

[263]. ɸʚʪʦʨʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʉʝʆ2 ʤʦʞʥʘ ʟʘʩʪʦʩʦʩʫʚʘʪʠ ʜʣʷ 

ʫʩʫʥʝʥʥʷ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʧʘʪʦʛʝʥʝʟʫ ʩʣʽʧʦʪʠ [263-264]. ɺ 

ʉʐɸ ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʧʨʝʧʘʨʘʪ ʜʣʷ ʟʘʭʠʩʪʫ ʩʽʪʢʽʚʢʠ ʦʢʘ ʪʘ ʤʝʪʦʜ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ [265].  

ʅʘʥʦʯʘʩʪʠʥʢʠ ʉʝʆ2 ʚʠʨʘʞʝʥʦ ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ ʢʣʽʪʠʥʠ, ʱʦ ʜʦʚʝʜʝʥʦ ʥʘ ʨʝʬʝʨʝʥʪʥʽʡ ʢʣʽʪʠʥʥʽʡ ʣʽʥʽʾ ʬʽʙʨʦʙʣʘʩʪʽʚ 

ʤʠʰʝʡ (L929) ʽ ʬʽʙʨʦʙʣʘʩʪʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʠʨʦʢ ʟʝʣʝʥʦʾ ʤʘʚʧʠ VERO [266]. 

ɿʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʅɼʎ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʚʩʽ 

ʚʽʜʦʤʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʪʘʢ ʷʢ ʨʘʟʦʚʘ ʜʦʟʘ ʅɼʎ ʜʽʷʣʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʥʽʞ 
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ʙʘʛʘʪʦʨʘʟʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʪʘʤʽʥʫ ʉ ʘʙʦ ɽ, ʤʝʣʘʪʦʥʽʥʫ ʯʠ n-ʤʝʪʠʣʮʠʩʪʝʾʥʫ 

[267]. 

ɿʜʘʪʥʽʩʪʴ ʅɼʎ ʚʠʩʪʫʧʘʪʠ ʩʢʝʚʝʥʜʞʝʨʦʤ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʧʨʠ ʨʅ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 7,4 ʪʘ ʛʝʥʝʨʫʚʘʪʠ ʾʭ ʧʨʠ ʨʅ=6,0, ʱʦ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʨʅ ʚ 

ʨʘʢʦʚʽʡ ʪʢʘʥʠʥʽ, ʨʦʙʠʪʴ ʧʨʠʚʘʙʣʠʚʠʤ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʥʢʦʣʦʛʽʾ. ɸʜʞʝ  

ʥʘʥʦʯʘʩʪʠʥʢʠ CeO2 ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʧʨʠʨʦʜʥʠʡ ʦʭʦʨʦʥʝʮʴ ʟʜʦʨʦʚʠʭ 

ʢʣʽʪʠʥ, ʦʜʥʦʯʘʩʥʦ ʚʠʙʽʨʢʦʚʦ ʟʥʠʱʫʶʯʠ ʨʘʢʦʚʽ ʢʣʽʪʠʥʠ [268-270]. ʆʪʞʝ, 

ʥʘʥʦʯʘʩʪʠʥʢʘʤ ʉʝʆ2 ʧʨʠʪʘʤʘʥʥʽ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʧʨʠʥʝʩʣʦ ʫʩʧʽʭ ʫ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʨʘʜʠʢʘʣʴʥʽʡ ʥʘʥʦʤʝʜʠʮʠʥʽ [271-275]  ʽ ʥʘʥʦʬʘʨʤʘʮʝʚʪʠʮʽ 

[274]. ʇʨʦʪʝ, ʤʝʭʘʥʽʟʤ ʡʦʛʦ ʜʽʾ ʚʠʚʯʝʥʠʡ ʥʝ ʜʦ ʢʽʥʮʷ, ʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʫʜʫʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʧʽʩʣʷ ʨʦʟʢʨʠʪʪʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ, ʧʨʦ ʱʦ ʥʘʛʦʣʦʰʝʥʦ ʚ 

ʨʦʙʦʪʽ ɸ.ɺ. ʑʝʨʙʘʢʦʚʘ ʽ ʩʧʽʚʘʚʪ [230]. 

ɺ ʨʘʤʢʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʧʨʝʙʽʦʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʅɼʎ. ʊʘʢ 

ʷʢ ʫ ʥʝʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʣʘʢʪʦʙʘʢʪʝʨʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ Lactobacillus delbrueckii 

subsp. bulgaricus, ʚʽʜʩʫʪʥʽʡ ʝʥʟʠʤ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ 

ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥʫ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ [276,277]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʝʥʟʠʤʦ-ʤʽʤʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʅɼʎ, ʅ.ʄ. ɾʦʣʦʙʘʢ ʪʘ ʩʧʽʚʘʚʪ. 

ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʚʽʥ ʟʜʘʪʥʠʡ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʚ ʢʫʣʴʪʫʨʫ ʣʘʢʪʦʙʘʢʪʝʨʽʡ 

ʧʽʜʚʠʱʫʚʘʪʠ ʾʭ ʧʨʦʙʽʦʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

[253]. ɼʦʩʣʽʜʥʠʢʠ ʦʜʥʽʡ ʛʨʫʧ ̔ʤʠʰʝʡ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʅɼʎ ʪʘ ʣʘʢʪʦʙʘʢʪʝʨʽʾ 

L. bulgaricus ʫ ʚʠʛʣʷʜʽ ʩʫʩʧʝʥʟʽʾ. ʊʚʘʨʠʥʠ ʜʨʫʛʦʾ ʛʨʫʧʠ - ʅɼʎ, ʪʨʝʪʴʦʾ - L. 

bulgaricus. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʤʽʩʥʝ ʚʚʝʜʝʥʥʷ ʅɼʎ ʪʘ L. bulgaricus 

ʧʨʠʚʦʜʠʣʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʦʾ ʘʢʪʠʚʘʮʽʾ NO-ʝʨʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʢʣʽʪʠʥ 

ʩʝʣʝʟʽʥʢʠ, ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʢʣʽʪʠʥʘʭ 

ʧʝʨʠʪʦʥʽʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ ʤʠʰʝʡ ʪʘ ʜʦ ʘʢʪʠʚʘʮʽʾ ʚʩʽʭ ʣʘʥʦʢ ʩʠʩʪʝʤʠ ʽʥʪʝʨʬʝʨʦʥʫ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʽʥʰʠʭ ʛʨʫʧ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ 

ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʅɼʎ ʚ ʷʢʦʩʪʽ ʧʨʝʙʽʦʪʠʯʥʦʛʦ ʟʘʩʦʙʫ 

ʪʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʥʦʢʦʤʧʦʟʠʮʽʡ ʥʘ ʦʩʥʦʚʽ ʅɼʎ ʽ ʧʨʦʙʽʦʪʠʢʽʚ, ʱʦ ʜʘʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʘʢʪʠʚʫʚʘʪʠ ʣʘʥʢʠ ʢʣʽʪʠʥʥʦʛʦ ʪʘ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ.  
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1.8. ʂʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʽ ʤʝʪʘʙʦʣʽʟʤ ʝʥʝʨʛʽʾ. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʙʽʦʪʠʢʽʚ ʟʘ ʫʤʦʚ ʦʞʠʨʽʥʥʷ  

ʅʘ ʩʴʦʛʦʜʥʽ ʦʨʣʽʩʪʘʪ ï ʻʜʠʥʠʡ ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʧʘʮʽʻʥʪʠ 

ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ [278-280]. ʇʨʦʪʝ, ʤʘʣʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʰʫʢʫ 

ʟʘʩʦʙʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʦʞʠʨʽʥʥʷ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʠʰʢʦʚʽʡ ʤʽʢʨʦʙʽʦʪʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʫ ʟʚôʷʟʢʫ ʟ 

ʾʾ ʧʦʪʝʥʮʽʘʣʦʤ ʧʦʢʨʘʱʫʚʘʪʠ ʤʝʪʘʙʦʣʽʟʤ ʝʥʝʨʛʽʾ [281]. ʂʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ 

ʩʩʘʚʮʽʚ ʚʥʦʩʠʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʚʢʣʘʜ ʚ ʟʜʦʨʦʚôʷ ʭʘʟʷʾʥʘ ʚ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʘʭ, 

ʪʘʢʠʭ ʷʢ ʽʤʫʥʽʪʝʪ, ʧʩʠʭʦʣʦʛʽʷ, ʧʦʚʝʜʽʥʢʘ ʽ, ʦʩʦʙʣʠʚʦ, ʤʝʪʘʙʦʣʽʟʤ ʝʥʝʨʛʽʾ [282-

286]. ʂʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʚʽʜʽʛʨʘʻ ʩʫʪʪʻʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʤʘʩʠ ʪʽʣʘ [287]. 

ʄʝʪʘʙʦʣʽʪʠ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʟʤʫ ʭʘʟʷʾʥʘ, 

ʩʝʨʝʜ ʷʢʠʭ ʞʦʚʯʥʠʤ ʢʠʩʣʦʪʘʤ ʥʘʣʝʞʠʪʴ ʢʣʶʯʦʚʘ ʨʦʣʴ [288]. ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʟ ʭʦʣʝʩʪʝʨʦʣʫ ʽ ʢʦʥôʶʛʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʟ ʪʘʫʨʠʥʦʤ (ʫ ʤʠʰʝʡ) ʘʙʦ 

ʛʣʽʮʠʥʦʤ (ʫ ʣʶʜʠʥʠ) ʧʝʨʝʜ ʚʠʚʽʣʴʥʝʥʥʷʤ ʚ ʢʠʰʝʯʥʠʢ, ʜʝ ʚʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. ʂʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʤʦʞʝ ʢʦʥʚʝʨʪʫʚʘʪʠ ʢʦʥôʶʛʦʚʘʥʽ 

ʧʝʨʚʠʥʥʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ ʜʦ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʯʝʨʝʟ ʛʽʜʨʦʣʘʟʫ ʩʦʣʝʡ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ ʜʘʣʽ ʜʦ ʚʪʦʨʠʥʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʽ ʜʝʛʽʜʨʫʚʘʥʥʷ [289]. ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʤʦʞʫʪʴ ʤʦʜʫʣʶʚʘʪʠ 

ʛʦʤʝʦʩʪʘʟ ʝʥʝʨʛʽʾ ʯʝʨʝʟ G ʧʨʦʪʝʾʥ-ʟʚôʷʟʘʥʽ ʨʝʮʝʧʪʦʨʠ 1 ʜʣʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 

(GPBAR1, ʪʘʢʦʞ ʚʽʜʦʤʽ ʷʢ TGR5) ʪʘ ʬʘʨʥʝʟʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ ʍ (FXR, ʪʘʢʦʞ 

ʚʽʜʦʤʽ ʷʢ BAR) [290]. 

ɺ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʻ 

ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ [291-295]. ʇʠʪʘʥʥʷ ʧʨʦ ʚʧʣʠʚ 

ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʞʠʨʫ ʽ ʦʞʠʨʽʥʥʷ ʘʢʪʠʚʥʦ ʜʠʩʢʫʪʫʻʪʴʩʷ ʚ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ [296]. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ ʞʠʨʦʩʧʘʣʶʶʯʫ ʜʽʶ ʬʝʨʤʝʥʪʫ ʜʝʣʴʪʘ-6-

ʜʝʩʘʪʫʨʘʟʠ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʰʪʘʤʦʤ Lactobacillus rhamnosus PL60 ʽ ʻ 

ʨʝʛʫʣʷʪʦʨʦʤ ʩʠʥʪʝʟʫ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ [297]. ɺ ʨʷʜʽ ʨʦʙʽʪ 

ʜʦʚʝʜʝʥʘ ʞʠʨʦʩʧʘʣʶʶʯʘ ʬʫʥʢʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʣʽʥʦʣʝʚʦʾ 

ʢʠʩʣʦʪʠ [298-301]. ʊʘʢʦʞ ʚʠʷʚʣʝʥʘ ʟʜʘʪʥʽʩʪʴ ʦʢʨʝʤʠʭ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ, ʘ 

ʩʘʤʝ L. acidophilus CCRC 14079, L. acidophilus LA-5, L. casei NCDC 19 ʽ 
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Bifidobacterium animalis BB-12, ʧʨʦʜʫʢʫʚʘʪʠ ʜʽʻʥʦʚʽ ʢʦʥôʶʛʘʪʠ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʘ ʽʟʦʤʝʨʘʟʠ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ [302-304]. 

ʇʝʨʦʨʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ Lactobacillus rhamnosus PL60, 

ʷʢʠʡ ʚʠʨʦʙʣʷʻ ʢʦʥôʶʛʦʚʘʥʫ ʣʽʥʦʣʝʚʫ ʢʠʩʣʦʪʫ, ʤʠʰʘʤ ʟ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʩʧʨʷʣʦ ʩʢʦʨʦʯʝʥʥʶ ʞʠʨʦʚʠʭ ʜʝʧʦ ʚ ʪʽʣʽ ʪʚʘʨʠʥ. ʇʽʩʣʷ 8 ʪʠʞʥʽʚ 

ʚʚʝʜʝʥʥʷ ʧʨʦʙʽʦʪʠʢʘ ʤʠʰʘʤ ʚʦʥʠ ʚʪʨʘʯʘʣʠ ʤʘʩʫ ʪʽʣʘ ʙʝʟ ʟʤʽʥ ʚ ʩʧʦʞʠʚʘʥʥʽ 

ʝʥʝʨʛʽʾ, ʧʨʠʯʦʤʫ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʙʽʣʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʜʠʧʦʮʠʪʽʚ, ʘ ʥʝ ʾʭ ʨʦʟʤʽʨʽʚ [305]. ʊʘʢ ʷʢ ʯʠʩʣʦ 

ʘʜʠʧʦʮʠʪʽʚ ʫ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ ʻ ʧʦʩʪʽʡʥʠʤ ʽ ʣʠʰʝ ʟʤʽʥʘ ʾʭ ʨʦʟʤʽʨʽʚ ʚʽʜʽʛʨʘʻ ʨʦʣʴ 

ʫ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ, ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʘʤʽʚ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ 

ʢʦʥôʶʛʦʚʘʥʫ ʣʽʥʦʣʝʚʫ ʢʠʩʣʦʪʫ, ʜʣʷ ʢʦʨʝʢʮʽʾ ʤʘʩʠ ʪʽʣʘ ʫ ʣʶʜʝʡ ʧʦʢʠ ʥʝ ʟʥʘʡʰʣʘ 

ʧʝʨʝʢʦʥʣʠʚʠʭ ʧʽʜʪʚʝʨʜʞʝʥʴ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ T.M. Larsen et al. [306], 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʧʨʦʜʦʚʞ ʦʜʥʦʛʦ ʨʦʢʫ ʢʦʥôʶʛʦʚʘʥʦʾ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 122 

ʧʘʮʽʻʥʪʘʤʠ ʟ ʦʞʠʨʽʥʥʷʤ ʥʝ ʧʦʧʝʨʝʜʞʫʚʘʣʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ [306]. ʇʨʦʪʝ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʰʪʘʤʽʚ ʣʘʢʪʦʙʘʮʠʣ 

ʚʠʜʽʚ L. paracasei ʽ L. rhamnosus, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʢʦʥôʶʛʦʚʘʥʫ ʣʽʥʦʣʝʚʫ ʢʠʩʣʦʪʫ, 

ʫ ʙʝʟʤʽʢʨʦʙʥʠʭ ʤʠʰʝʡ, ʷʢʠʤ ʧʦʧʝʨʝʜʥʴʦ ʧʝʨʝʩʘʜʠʣʠ ʤʽʢʨʦʬʣʦʨʫ ʚʽʜ ʜʠʪʠʥʠ, 

ʚʠʢʣʠʢʘʣʦ ʤʦʜʠʬʽʢʘʮʽʶ ʤʽʢʨʦʙʽʦʤʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʽʥʠ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ, 

ʣʽʧʽʜʥʦʤʫ ʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʤʫ ʦʙʤʽʥʘʭ [307]. 

ɺ ʨʦʙʦʪʽ K. Lee et al. [308] ʙʫʣʦ in vitro ʧʦʢʘʟʘʥʦ, ʱʦ ʰʪʘʤ L. plantarum 

PL62 ʤʦʞʝ ʧʨʦʜʫʢʫʚʘʪʠ trans-10, cis-12-CLA, ʱʦ ʜʽʻ ʷʢ ʟʘʩʽʙ ʧʨʦʪʠ ʦʞʠʨʽʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʜʦʟ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ, ʪʘʢ 

ʷʢ ʧʨʠʡʦʤ ʰʪʘʤʫ PL62 ʚ ʢʽʣʴʢʦʩʪʽ 10
7
 ʘʙʦ 10

9
 ʂʋʆ/ʜʝʥʴ ʧʨʠʚʦʜʠʚ ʜʦ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʟʤʝʥʴʰʝʥʥʷ ʚʘʛʠ ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʝʥʝʨʛʽʾ. 

ʈʷʜ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʻ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ 

ʪʚʘʨʠʥʥʠʭ ʤʦʜʝʣʷʭ ʚʽʜʥʦʩʥʦ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʢʮʽʾ ʤʘʩʠ ʪʽʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʙʽʦʪʠʢʽʚ. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ Lactobacillus gasseri 

SBT2055 ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʢʠ ʜʦ ʡʦʛʫʨʪʫ ʫʧʨʦʜʦʚʞ 12 ʪʠʞʥʽʚ ʫ 87 ʜʦʨʦʩʣʠʭ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʧʨʠʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʽʩʮʝʨʘʣʴʥʦʾ ʽ ʧʽʜʰʢʽʨʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ, ʦʙôʻʤʫ ʪʘʣʽʾ [309]. 
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ʇʨʠ ʧʨʠʧʠʥʝʥʥʽ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚʘʛʘ ʧʘʮʽʻʥʪʽʚ ʧʦʚʝʨʪʘʣʘʩʷ ʜʦ ʚʠʭʽʜʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʧʨʠʡʦʤʫ ʧʨʦʙʽʦʪʠʢʽʚ ʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʙʣʘʛʦʧʨʠʻʤʥʠʭ ʝʬʝʢʪʽʚ [310]. ʅʘ ʢʦʨʠʩʪʴ ʦʜʝʨʞʘʥʠʭ ʘʚʪʦʨʘʤʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ ʽʥʰʘ ʨʦʙʦʪʘ, ʚ ʷʢʽʡ 12-ʪʠʞʥʝʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʞ 

ʰʪʘʤʫ ʧʘʮʽʻʥʪʘʤʠ ʟ ʦʞʠʨʽʥʥʷʤ ʘʙʦ ʜʽʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʫ ʪʘʢʦʞ ʧʨʠʚʦʜʠʣʦ ʜʦ 

ʟʥʠʞʝʥʥʷ ʞʠʨʦʚʦʾ ʤʘʩʠ ʽ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ [311]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʛʨʫʧʦʶ ʚʯʝʥʠʭ ʽʟ ʂʘʥʘʜʠ ʽ ʐʚʝʡʮʘʨʽʾ, ʧʦʢʘʟʘʣʦ, ʱʦ 

ʪʨʠʚʘʣʠʡ ʧʨʠʡʦʤ ʧʨʦʙʽʦʪʠʢʘ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʣʘʢʪʦʙʘʮʠʣʠ ʚʠʜʫ Lactobacillus 

rhamnosus, ʜʦʟʚʦʣʷʻ ʞʽʥʢʘʤ ʟ ʦʞʠʨʽʥʥʷʤ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ. 

ʇ̔ ʩʣʷ 24-ʪʠʞʥʝʚʦʛʦ ʢʫʨʩʫ ʧʨʠʡʦʤʫ ʧʨʦʙʽʦʪʠʢʘ ʫ ʞʽʥʦʢ ʚʽʜʤʽʯʘʣʦʩʴ ʟʥʠʞʝʥʥʷ 

ʤʘʩʠ ʪʽʣʘ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʨʢʫʣʶʶʯʦʛʦ ʣʝʧʪʠʥʫ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʚ ʩʢʣʘʜʽ 

ʬʝʢʘʣʽʡ ʩʘʭʘʨʦʣʽʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ ʨʦʜʠʥʠ Lachnospiraceae [312]. 

ɺʩʝ ʥʘʚʝʜʝʥʝ ʜʦʟʚʦʣʠʣʦ ʚʚʘʞʘʪʠ ʢʠʰʢʦʚʫ ʤʽʢʨʦʙʽʦʪʫ ʬʘʢʪʦʨʦʤ ʝʢʦʣʦʛʽʾ, ʱʦ 

ʚʢʣʶʯʝʥʠʡ ʚ ʢʦʥʪʨʦʣʴ ʤʘʩʠ ʪʽʣʘ ʽ ʛʦʤʝʦʩʪʘʟ ʝʥʝʨʛʽʾ [313-318]. ʊʨʘʚʥʠʡ ʪʨʘʢʪ 

ʚʧʣʠʚʘʻ ʥʘ ʥʘʰ ʛʦʤʝʦʩʪʘʟ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʬʫʥʢʮʽʾ ʽ ʤʝʭʘʥʽʟʤʠ 

ʢʦʥʪʨʦʣʶ. ʅʘʧʨʠʢʣʘʜ, ʚʽʥ ʚʢʣʶʯʝʥʠʡ ʚ ʝʢʩʪʨʘʢʮʽʶ ʢʘʣʦʨʽʡ ʽʟ ʩʧʦʞʠʪʠʭ 

ʭʘʨʯʦʚʠʭ ʩʫʙʩʪʘʥʮʽʡ ʽ ʜʦʧʦʤʘʛʘʻ ʟʘʧʘʩʘʪʠ ʮʽ ʢʘʣʦʨʽʾ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʽʦʥʝʨʘʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʣʽ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʚ 

ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʦʚʦʾ ʤʘʩʠ ʙʫʣʠ Gordon ʪʘ ʩʧʽʚʘʚʪʦʨʠ. ɺʦʥʠ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʧʘʨʘʣʝʣʴʥʦ ʟ ʤʝʥʰʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʝʥʝʨʛʽʾ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ, ʷʢʠʭ 

ʚʠʨʦʱʫʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ, ʤʘʩʘ ʪʽʣʘ ʽ ʛʦʥʘʜʥʦʛʦ ʞʠʨʫ ʙʫʣʠ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ 42% ʽ 47% ʙʽʣʴʰʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ germ-free ʤʠʰʘʤʠ (ʪʚʘʨʠʥʠ, ʫ ʷʢʠʭ 

ʢʠʰʝʯʥʠʢ ʥʝ ʟʘʩʝʣʝʥʠʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ) [313]. ɸʚʪʦʨʠ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ 

ʤʽʢʨʦʙʽʦʪʘ ʩʘʤʘ ʧʦ ʩʦʙʽ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʾʞʽ ʚ ʦʨʛʘʥʽʟʤʽ 

ʭʘʟʷʾʥʘ. ʂʦʣʦʥʽʟʘʮʽʷ ʫʧʨʦʜʦʚʞ ʜʚʦʭ ʪʠʞʥʽʚ ʤʦʣʦʜʠʭ germ-free ʤʠʰʝʡ 

ʤʽʢʨʦʙʽʦʪʦʶ ʽʟ ʟʚʠʯʘʡʥʠʭ ʤʠʰʝʡ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʩʫʣʽʥʦ-

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ ʩʧʨʠʯʠʥʷʻ ʟʨʦʩʪʘʥʥʷ ʥʘ 60% ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʞʠʨʫ ʪʽʣʘ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʤʝʥʰʝʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ [313]. ɾʠʨʦʚʘ ʤʘʩʘ ʙʫʣʘ ʥʘʚʽʪʴ 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʫ ʤʠʰʝʡ, ʫ ʷʢʠʭ ʢʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʧʦʭʦʜʠʣʘ ʚʽʜ ʤʠʰʝʡ ʟ 

ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʠʤ ʦʞʠʨʽʥʥʷʤ (ob/ob) [316]. 
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ʂʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʠ ʟʤʽʥʽ ʤʘʩʠ ʪʽʣʘ. Ley ʽ ʩʧʽʚʘʚʪ. 

[320] ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ 5088 ʙʘʢʪʝʨʽʘʣʴʥʠʭ 16S rʈʅʂ ʛʝʥʥʠʭ ʩʽʢʚʝʥʩʽʚ ʤʽʢʨʦʙʽʦʪʠ ʟ 

ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ob/ob ʤʠʰʝʡ ʟ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʠʤ 

ʦʞʠʨʽʥʥʷʤ, ʭʫʜʠʭ ob/+ ʽ ʜʠʢʠʭ ʙʨʘʪʽʚ ʽ ʩʝʩʪʝʨ ʪʘ ʾʭ ob/+ ʤʘʪʝʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ 

ʥʘ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʟʙʘʛʘʯʝʥʽʡ ʧʦʣʽʩʘʭʘʨʠʜʘʤʠ ʜʽʻʪʽ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ 

ʭʫʜʠʤʠ ʤʠʰʘʤʠ ʫ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ʥʘ 50% ʟʤʝʥʰʫʚʘʣʘʩʴ ʢʦʥʪʘʤʽʥʘʮʽʷ 

Bacteroidetes ʽ ʧʨʦʧʦʨʮʽʦʥʘʣʴʥʦ ʟʨʦʩʪʘʣʘ ʢʦʥʪʘʤʽʥʘʮʽʷ Firmicutes. ʇʝʨʝʙʫʚʘʥʥʷ 

ʛʝʥʝʪʠʯʥʦ ʜʠʢʠʭ ʛʨʠʟʫʥʽʚ ʥʘ ʜʽʻʪʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʽ ʧʦʣʽʩʘʭʘʨʠʜʽʚ 

ʧʨʠʚʦʜʠʣʦ ʜʦ ʩʭʦʞʠʭ ʟʤʽʥ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʽ ʷʢʽʩʥʦʤʫ ʩʢʣʘʜʽ ʤʽʢʨʦʙʽʦʪʠ [317]. ʋ 

ob/ob ʤʠʰʝʡ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʤʝʪʘʥʦʛʝʥʥʽ Archaea, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ [319]. 

Cʭʦʞʽ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʥʘ ʪʚʘʨʠʥʘʭ, ʦʪʨʠʤʘʣʠ ʜʦʩʣʽʜʥʠʢʠ ʥʘ 

ʣʶʜʷʭ [320]. ɺʦʥʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Firmicutes/Bacteroidetes ʚ ʜʠʩʪʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ ʫ ʣʶʜʝʡ ʟ ʦʞʠʨʽʥʥʷʤ 

ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʫʜʠʤʠ ʣʶʜʴʤʠ. ʎʷ ʧʨʦʧʦʨʮʽʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 

ʚʪʨʘʪʦʶ ʤʘʩʠ ʪʽʣʘ ʫ ʣʶʜʝʡ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʜʽʻʪʽ ʟ ʦʙʤʝʞʝʥʠʤ ʚʤʽʩʪʦʤ ʞʠʨʫ 

ʘʙʦ ʚʫʛʣʝʚʦʜʽʚ. ɺ ʽʥʰʽʡ ʨʦʙʦʪʽ, ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʭʘʨʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʦʢʘʟʘʥʦ, 

ʱʦ Prevotellacea, ʧʽʜʛʨʫʧʘ Bacteroidetes, ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʣʘ ʧʨʠ ʦʞʠʨʽʥʥʽ, ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ Firmicutes ʩʪʘʶʪʴ ʜʦʤʽʥʘʥʪʥʠʤʠ ʷʢ ʫ ʭʫʜʠʭ ʦʩʽʙ, ʪʘʢ ʽ ʫ ʦʩʽʙ ʟ 

ʦʞʠʨʽʥʥʷʤ [321]. ʈʽʟʥʠʮʷ ʚ ʤʽʢʨʦʙʽʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ʚ ʜʚʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʘ 

ʧʦʷʩʥʝʥʘ ʙʽʣʴʰʦʶ ʟʜʘʪʥʽʩʪʶ ʤʽʢʨʦʙʽʦʤʘ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʦʞʠʨʽʥʥʷʤ, ʧʦʛʣʠʥʘʪʠ 

ʝʥʝʨʛʽʶ ʟ ʾʞʽ. 

ʇʨʦʪʠʨʝʯʠʚʽ ʜʘʥʽ ʙʫʣʠ ʧʦʚʽʜʦʤʣʝʥʽ Schwiertz ʽ ʩʧʽʚʘʚʪ. [322]. ɺʦʥʠ ʚʠʷʚʠʣʠ 

ʥʠʟʴʢʝ ʚʽʜʥʦʰʝʥʥʷ Firmicutes ʜʦ Bacteroidetes ʫ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ ʟ ʥʘʜʤʽʨʥʦʶ 

ʤʘʩʦʶ ʪʽʣʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʭʫʜʠʤʠ ʦʩʦʙʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʍʦʯʘ ʻ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʚôʷʟʢʫ ʤʽʞ ʧʨʦʧʦʨʮʽʻʶ Bacteroidetes  ̔Firmicutes 

ʪʘ ʦʞʠʨʽʥʥʷʤ ʫ ʣʶʜʝʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʠ ʜʽʻʪ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʤʘʩʫ ʪʽʣʘ [323].  

Kalliomaki ʪʘ ʩʧʽʚʘʚʪ. [324] ʜʦʩʣʽʜʞʫʚʘʣʠ ʯʠ ʤʦʞʫʪʴ ʟʤʽʥʠ ʚ ʩʢʣʘʜʽ 

ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʫ ʜʽʪʝʡ ʚ ʨʘʥʥʴʦʤʫ ʜʠʪʠʥʩʪʚʽ ʧʨʠʚʦʜʠʪʠ ʜʦ ʦʞʠʨʽʥʥʷ ʚ 

ʙʽʣʴʰ ʩʪʘʨʰʦʤʫ ʚʽʮʽ. ɹʫʣʠ ʚʽʜʽʙʨʘʥʽ ʜʽʪʠ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷʤ 
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(n=25). ʉʢʣʘʜ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʙʫʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʬʣʶʦʨʝʩʮʝʥʪʥʠʤ 

ʤʝʪʦʜʦʤ in situ ʛʽʙʨʠʜʠʟʘʮʽʻʶ ʟ ʜʦʜʘʪʢʦʚʦʶ ʬʣʶʦʮʠʪʦʤʝʪʨʽʻʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʫ ʬʝʢʘʣʴʥʠʭ ʟʨʘʟʢʘʭ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ ʪʠʭ ʜʽʪʝʡ, ʫ ʷʢʠʭ 

ʟʙʝʨʽʛʘʣʘʩʷ ʥʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ. ʋ ʥʠʭ ʢʽʣʴʢʽʩʪʴ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʩʢʣʘʜʘʣʘ 2,19 ʭ 

10
9
 ʢʣʽʪʠʥ/ʛ, ʘ ʫ ʜʽʪʝʡ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 1,20 ʭ 10

9
 ʢʣʽʪʠʥ/ʛ. 

ʅʘʜʤʽʨʥʘ ʤʘʩʘ ʪʽʣʘ ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ Staphylococcus aureus. 

ɸʚʪʦʨ ʧʨʠʧʫʩʪʠʚ, ʱʦ ʟʤʽʥʠ ʚ ʩʢʣʘʜʽ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʚ ʨʘʥʥʴʦʤʫ ʜʠʪʠʥʩʪʚʽ 

ʤʦʞʫʪʴ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʙʽʣʴʰʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʚ ʙʽʣʴʰ ʧʽʟʥʴʦʤʫ 

ʚʽʮʽ. 

ɺ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ ʟʘ 

ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ [325,326]. ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʫʤʽʰ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʣʽʦʬʽʟʦʚʘʥʠʭ ʰʪʘʤʽʚ Lactobacillus casei IMVB -7240, 

Bifidobacterium animals VKI and Bifidobacterium animals VKB, ʧʦ-ʢʨʘʡʥʽʡ ʤʽʨʽ, 

ʯʘʩʪʢʦʚʦ ʧʦʧʝʨʝʜʞʫʚʘʣʠ ʨʦʟʚʠʪʦʢ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ [327]. ɺ ʽʥʰʽʡ 

ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʫʣʴʪʠʰʪʘʤʥʠʭ 

ʧʨʦʙʽʦʪʠʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʥʦʰʪʘʤʥʠʤʠ [328].  

ɿ ʦʛʣʷʜʫ ʥʘ ʥʘʚʝʜʝʥʝ, ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʝʬʝʢʪʠʚʥʠʤ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʡʦʛʦ ʥʘʩʣʽʜʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʪʝʘʪʦʟʫ, ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ, ʽʥʪʝʨʝʩ ʜʦ ʷʢʠʭ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʷʛʥʫʚ ʪʘʢʦʛʦ ʨʦʟʤʘʭʫ, 

ʱʦ XXI ʩʪʦʣʽʪʪʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʟʚʘʪʠ ʝʨʦʶ ʧʨʦʙʽʦʪʠʢʽʚ. ʇʦʩʪʘʣʦ ʧʠʪʘʥʥʷ: 

ʷʢʠʡ ʽʟ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʦʙʽʦʪʠʢʽʚ ʦʙʨʘʪʠ ʜʣʷ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ? ʊʘʢʘ ʞ ʩʢʣʘʜʥʘ 

ʟʘʜʘʯʘ ʧʽʜʽʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʧʨʦʙʽʦʪʠʢ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʢʣʽʥʽʯʥʦʾ ʩʠʪʫʘʮʽʾ 

ʚʠʥʠʢʘʻ ʧʝʨʝʜ ʣʽʢʘʨʷʤʠ, ʧʨʦ ʱʦ ʥʘʛʦʣʦʰʝʥʦ ʚ ʨʷʜʽ ʨʦʙʽʪ [329,330]. ʅʘʰʫ ʫʚʘʛʫ 

ʧʨʠʚʝʨʥʫʚ ʚʽʪʯʠʟʥʷʥʠʡ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ, ʱʦ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ ʽʥʰʠʤʠ ʧʨʦʙʽʦʪʠʢʘʤʠ: 

1. ɹʣ̔ʴʰʽʩʪʴ ʧʨʦʙʽʦʪʠʢʽʚ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʣʽʦʬʣ̔ʟ̔ʦʚʘʥʽʡ ʬʦʨʤʽ. ʅʝ ʜʠʚʣʷʯʠʩʴ 

ʥʘ ʪʝ, ʱʦ ʣʦ̔ʬ̔ʣʟ̔ʘʮʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʤôʷʢʠʭ ʨʝʞʠʤʽʚ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʞʠʚʦʾ 

ʤʽʢʨʦʬʣʦʨʠ, ʩʪʫʧʽʥʴ ʽʥʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ. ʊʨʠʚʘʣʠʤ ʻ ʪʘʢʦʞ 

ʚʠʭʽʜ ʦʩʣʘʙʣʝʥʠʭ ʣʽʦʬʽʣʽʟʘʮʽʻʶ ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ ʽʟ ʩʪʘʥʫ ʘʥʘʙʽʦʟʘ, ʱʦ ʤʦʞʝ 

ʪʨʠʚʘʪʠ 8-10 ʛʦʜʠʥ ʽ ʥʘʚʽʪʴ ʙʽʣʴʰʝ. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʯʘʩʫ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ 
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ʧʨʦʙʽʦʪʠʯʥʠʭ ʢʣʽʪʠʥ ʤʦʞʝ ʚʠʚʝʩʪʠʩʴ ʽʟ ʦʨʛʘʥʽʟʤʫ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʦʧʫʣʴʩʠʚʥʦʾ ʤʦʪʦʨʠʢʠ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʥʝ ʚʩʪʠʛʥʫʚʰʠ ʧʝʨʝʡʪʠ ʚ ʘʢʪʠʚʥʫ 

ʬʦʨʤʫ. ʎʝ ʧʦʷʩʥʶʻ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʦʬʽʣʽʟʦʚʘʥʠʭ ʧʨʦʙʽʦʪʠʢʽʚ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ 

ʾʭ ʜʽʪʷʤ ʨʘʥʥʴʦʛʦ ʚʽʢʫ, ʫ ʷʢʠʭ ʰʚʠʜʢʽʩʪʴ ʝʚʘʢʫʘʮʽʾ ʾʞʽ ʥʘʙʘʛʦʪʦ ʙʽʣʴʰʘ, ʥʽʞ ʫ 

ʜʦʨʦʩʣʠʭ, ʘ ʪʘʢʦʞ ʫ ʭʚʦʨʠʭ ʟ ʜʽʘʨʝʻʶ. ʅʘʡʯʘʩʪʽʰʝ ʧʨʦʙʽʦʪʠʢʠ ʚʠʧʫʩʢʘʶʪʴ ʫ 

ʢʘʧʩʫʣʴʦʚʘʥʽʡ ʬʦʨʤʽ. ɺ 12-ʧʘʣʽʡ ʢʠʰʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʝ ʨʦʟʯʠʥʝʥʥʷ 

ʢʘʧʩʫʣʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʨʦʙʽʦʪʠʯʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʦʧʘʜʘʶʪʴ ʚ ʘʛʨʝʩʠʚʥʝ ʜʣʷ 

ʥʠʭ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʽʩʪʠʪʴ ʞʦʚʯ ʫ ʚʠʩʦʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʧʘʥʢʨʝʘʪʠʯʥʽ 

ʬʝʨʤʝʥʪʠ ʪʘ ʽʥ., ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʞʠʚʘʥʥʷ ʣʠʰʝ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʙʽʦʪʠʢʽʚ ʫ ʣʽʦʬʽʣʽʟʦʚʘʥʽʡ 

ʬʦʨʤʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ ʚʠʛʣʷʜʽ ʢʠʩʣʦʪʦʩʪʽʡʢʠʭ ʢʘʧʩʫʣ, ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʦʚôʷʟʘʥʦ ʟ 

ʢʦʤʝʨʮʽʡʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ, ʥʽʞ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʧʨʝʧʘʨʘʪʽʚ [318,329].  

ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ çʞʠʚʽè ʧʨʦʙʽʦʪʠʢʠ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʨʽʜʢʦʾ 

ʩʫʩʧʝʥʟʽʾ ʧʨʦʙʽʦʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʭʠʩʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚ ʞʠʚʽʡ ʽ ʘʢʪʠʚʥʽʡ ʬʦʨʤʽ. ɺʦʥʠ ʩʧʨʘʚʣʷʶʪʴ ʩʚʦʶ ʜʽʶ ʦʜʨʘʟʫ ʧʽʩʣʷ ʾʭ 

ʧʨʠʡʦʤʫ. ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʜʢʠʭ ʬʦʨʤ ʧʨʦʙʽʦʪʠʢʽʚ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʘʩʦʨʪʠʤʝʥʪʫ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʪʘ ʨʦʙʦʪʘʤʠ ʧʨʦ ʚʠʩʦʢʫ 

ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʜʢʦʾ ʬʦʨʤʠ ʧʨʦʙʽʦʪʠʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʣʽʦʬʽʣʽʟʦʚʘʥʠʤʠ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [331,332]. ʉʝʣʝʢʮʽʷ ʰʪʘʤʽʚ, 

ʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʩʠʣʴʥʠʭ ʤʫʣʴʪʠʢʦʤʧʦʥʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʟʘʭʠʩʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽ ʦʧʪʠʤʘʣʴʥʝ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʢʣʽʪʠʥ ʚ ʧʨʝʧʘʨʘʪʽ ʜʦʟʚʦʣʷʻ 

ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ ʣʽʦʬʽʣʽʟʘʮʽʾ ʧʨʦʙʽʦʪʠʢʽʚ [318]. ʊʘʢ ʷʢ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʻ ʩʫʤʽʰʰʶ ʞʠʚʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʫʪʫʘʣʽʩʪʠʯʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦ-ʩʠʥʘʭ ʽ ʻ 

ʩʪʽʡʢʠʤʠ ʜʦ ʘʛʨʝʩʠʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʪʦ, 

ʚʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʝ, ʡʦʛʦ ʧʝʨʝʚʘʛʠ ʥʘʜ ʣʽʦʬʽʣʽʟʦʚʘʥʠʤʠ ʧʨʦʙʽʦʪʠʢʘʤʠ 

ʦʯʝʚʠʜʥʽ. 
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2. ʅʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʟʚʠʯʘʡ ʧʨʦʷʚʣʷʶʪʴ ʧʨʦʙʽʦʪʠʢʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʠʜʽʣʝʥʠʭ ʚ ʨʝʛʽʦʥʘʭ, ʚ ʷʢʠʭ ʧʨʦʞʠʚʘʻ ʣʶʜʠʥʘ, 

ʢʦʪʨʘ ʧʨʠʡʤʘʻ ʜʘʥʠʡ ʧʨʝʧʘʨʘʪ [333]. ʉʴʦʛʦʜʥʽ ʥʽ ʫ ʢʦʛʦ ʥʝ ʚʠʥʠʢʘʻ ʩʫʤʥʽʚ 

ʚ̔ ʜʥʦʩʥʦ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ çʥʘʮʽʦʥʘʣʴʥʽʩʪʴè ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʘ ʢʽʣʴʢʽʩʥʠʡ ʽ 

ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʣʶʜʝʡ ʨʽʟʥʠʭ ʢʨʘʾʥ ʚʧʣʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʷ ʢʨʘʾʥʠ [334,335]. ʊʘʢ, ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ Enterococcus faecium ̔  Enterococcus 

faecalis ʫ ʣʶʜʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʡʦʛʦ ʧʨʦʞʠʚʘʥʥʷ [336,337]. 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʜʽʻʪʠ ʥʘ ʤʽʞʚʠʜʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʽʢʨʦʬʣʦʨʽ ʣʘʢʪʦʙʘʮʠʣ, 

ʚʠʩʽʷʥʠʭ ʟ ʬʝʢʘʣʽʡ [338-340]. ʇʨʠʥʮʠʧʦʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʦʙʨʘʥʦʛʦ ʥʘʤʠ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʾʭ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ ʥʘʩʝʣʝʥʥʷ.  

3. ɺʠʱʝ ʦʧʠʩʘʥʦ ʧʨʦ ʧʝʨʝʚʘʛʠ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘʜ 

ʤʦʥʦʢʦʤʧʦʥʝʥʪʥʠʤʠ. ɺ ʩʢʣʘʜ ʦʜʥʽʻʾ ʜʦʟʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʚʭʦʜʠʪʴ ʙʽʦʤʘʩʘ ʞʠʚʠʭ ʢʣʽʪʠʥ ʩʠʤʙʽʦʟʫ 14 

ʰʪʘʤʽʚ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ, ʂʋʆ/ʩʤ
3
 ʥʝ ʤʝʥʰʝ: ʣʘʢʪʦʙʘʮʠʣʠ ʽ ʣʘʢʪʦʢʦʢʢʠ - 

6,0x10
10
, ʧʨʦʧʽʦʥʦʚʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ï 3,0x10

10
, ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ ï 1,0x10

10
, 

ʦʮʪʦʚʦʢʠʩʣʳʽ ʙʘʢʪʝʨʽʾ ï 1,0x10
6
. ɼʣʷ ʢʦʞʥʦʛʦ ʰʪʘʤʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʩʚʽʡ 

ʤʝʭʘʥʽʟʤ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʨʦʪʝ ʧʨʦʙʽʦʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʰʪʘʤʽʚ 

ʩʫʤʫʻʪʴʩʷ ʚ çʉʠʤʙʽʪʝʨʽè ʟ ʩʠʥʝʨʛʽʟʤʦʤ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʚʠʜʽʚ ʘʢʪʠʚʥʦʩʪʽ. 

ʉʘʤʝ ʤʫʣʴʪʠʰʪʘʤʥʩ̔ʪ,ɹ ʚʽʜʩʫʪʥʽʩʪʴ ʣ̔ʦʬ̔ʣ̔ʟʘʮ̔ʾ  ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ 

ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ, ʦʙʫʤʦʚʠʣʠ ʚʠʙ̔ʨ ʧʨʦʙʦ̔ʪʠʢʘ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɸʜʞʝ 

ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʫʣʴʪʠʧʨʦʙʦ̔ʪʠʢʘ 

"ʉʠʤʙʪ̔ʝʨ
È
 ʘʮʠʜʦʬʣ̔ʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʟʥʘʭʦʜʷʪʩɹʷ ʚ ʞʠʚʦʤʫ ʩʪʘʥʽ, ʚʦʥʠ ʥʝ 

ʧʦʪʨʝʙʫʶʪ ɹʯʘʩʫ ʥʘ ʨʝʘʢʪʠʚʘʮʽʁ  ̔ ʧʦʯʠʥʘʶʪʴ ʜ̔ ʷʪʠ ʟʨʘʟʫ ʧʩ̔ʣ̫ ʧʨʠʡʦʤʫ. 

ʆʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʦʢʠʩʥʠʡ 

ʩʪʨʝʩ, ʪʦʙʪʦ ʘʢʪʠʚʘʮʽʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʦʮʝʩʽʚ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʽ 

ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ. ʇʦʰʢʦʜʞʫʶʯʘ ʜʽʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʥʘ ɼʅʂ, 

ʧʨʦʪʝʾʥʠ ʽ ʣʽʧʽʜʠ ʚ ʟʜʦʨʦʚʦʤʫ ʦʨʛʘʥʽʟʤʽ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʡʦʛʦ ʟʘʭʠʩʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʝʨʤʝʥʪʘʤʠ ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 
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ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʦʶ, ʢʘʪʘʣʘʟʦʶ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʦʶ, ʚʽʪʘʤʽʥʘʤʠ ʪʘ ʽʥ. ɺ 

ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʚ ʦʨʛʘʥʽʟʤʽ ʚʠʥʠʢʘʻ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʱʦ ʽʥʽʮʽʻʶ 

ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ [341,342]. ʈʷʜ ʧʨʦʙʽʦʪʠʢʽʚ ʚʦʣʦʜʽʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʦʙʛʨʫʥʪʦʚʫʻ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʩʠʣʝʥʥʷ 

ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ. ʐʪʘʤʠ ʟ ʘʢʪʠʚʥʦʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ 

ʟʜʘʪʥʽʩʪʶ ʚʠʷʚʣʝʥʽ ʩʝʨʝʜ ʣʘʢʪʦʙʘʮʠʣ, ʣʘʢʪʦʢʦʢʽʚ, ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʽ 

ʧʨʦʧʽʦʥʦʚʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ [343,344]. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ in vitro ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʨʦʙʽʦʪʠʯʥʠʡ ʰʪʘʤ Lactobacillus fermentum ME-3 ʟʘ ʨʘʭʫʥʦʢ ʩʠʥʪʝʟʫ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʟʜʘʪʥʠʡ ʨʫʡʥʫʚʘʪʠ ʨʝʘʢʪʠʚʥʽ ʤʝʪʘʙʦʣʽʪʠ ʢʠʩʥʶ [345,346]. 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ in vitro ʚʠʷʚʣʝʥʽ ʫ ʽʥʰʠʭ ʧʨʦʙʽʦʪʠʯʥʠʭ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʽ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ. ʇʨʠ ʮʴʦʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʥʘʯʥʦ 

ʧʦʩʠʣʶʚʘʣʠʩʴ ʚ ʢʦʥʩʦʨʮʽʫʤʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ [344]. ʈʝʟʫʣʴʪʘʪʠ ʨʷʜʫ 

ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʝʷʢʽ ʧʨʦʙʽʦʪʠʢʠ ʦʙʤʝʞʫʶʪʴ ʧʨʦʮʝʩ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. 

ɼʦʩʣʠʜʞʝʥʥʷ ʟ ʨʝʢʦʤʙʽʥʘʥʪʥʠʤʠ ʣʘʢʪʦʢʦʢʘʤʠ ʽ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʤʠ 

ʣʘʢʪʦʙʘʮʠʣʘʤʠ ʧʽʜʪʚʝʨʜʠʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʪʘʢʩʦʥʽʚ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ [347-349]. 

ʋʷʚʣʷʶʪʴ ʽʥʪʝʨʝʩ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʧʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʜʝʷʢʠʭ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʠʡ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʠʩʪʶ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʷʢʽ 

ʧʘʣʷʪʴ. ʊʘʢ, ʫ ʮʠʭ ʣʶʜʝʡ ʧʨʦʙʽʦʪʠʯʥʠʡ ʰʪʘʤ Lactobacillus plantarum 299v ʤʦʞʝ 

ʟʥʠʞʫʚʘʪʠ ʤʘʨʢʝʨʠ ʩʠʩʪʝʤʥʦʛʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʥʘ 37%, ʘ ʤʘʨʢʝʨʠ 

ʟʘʧʘʣʝʥʥʷ ʥʘ 42% [350,351].  ʇʦʢʘʟʘʥʦ, ʱʦ ʦʢʨʝʤʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʠʜʽʚ 

Bifidobacterium longum ʽ Lactobacillus acidophilus ʟʜʘʪʥʽ ʽʥʛʽʙʫʚʘʪʠ ʥʘ 28-48% 

ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʦʣʝʥʦʾʚʦʾ ʢʠʩʣʦʪʠ. ʇʨʠ ʮʴʦʤʫ ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʥʽʞ ʣʘʢʪʦʙʘʮʠʣʠ 

[329,343,344]. ɽʬʝʢʪʠʚʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʜʽʶʪʴ 

ʧʨʦʙʽʦʪʠʯʥʽ ʰʪʘʤʠ ʧʨʦʧʽʦʥʦʚʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ, ʢʘʪʘʣʘʟʠ ʪʘ ʽʥʰʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽʚ [329,352-355]. 

ɿʘ ʜʘʥʠʤʠ T. Kullisaar et al. (2003), ʧʝʨʦʨʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʫʧʨʦʜʦʚʞ 

ʪʨʴʦʭ ʪʠʞʥʽʚ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʢʦʟʷʯʦʛʦ ʤʦʣʦʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʦʙʽʦʪʠʯʥʠʡ ʰʪʘʤ 
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Lactobacillus fermentarum ML, ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʦ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʘʩʦʮʽʡʦʚʘʥʦʾ ʟʽ 

ʩʪʨʝʩʦʤ ʘʪʝʨʦʛʝʥʥʦʩʪʽ ʧʣʘʟʤʠ ʢʨʦʚʽ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ [356]. ɼʘʣʽ ʚ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʱʦʜʝʥʥʠʡ ʧʨʠʡʦʤ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʪʠʞʥʽʚ 

ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ, ʷʢʝ ʤʽʩʪʠʪʴ ʧʨʦʙʽʦʪʠʢ L. fermentum ME-3, ʚʽʨʦʛʽʜʥʦ 

ʧʦʢʨʘʱʫʚʘʚ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʟʜʦʨʦʚʠʭ 

ʜʦʙʨʦʚʦʣʴʮʽʚ [357]. ʊʘʢʦʞ ʚʽʜʤʽʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʽʥʜʝʢʩʫ ʟʘʛʘʣʴʥʦʾ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʜʦʙʨʦʚʦʣʴʮʽʚ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʚ ʨʘʮʽʦʥ ʭʘʨʯʫʚʘʥʥʷ 

ʧʨʦʙʽʦʪʠʢʘ L. fermentum ME-3 ʚ ʩʢʣʘʜʽ ʪʚʝʨʜʦʛʦ ʩʠʨʫ [357]. ɺ ʧʝʨʝʭʨʝʩʥʦʤʫ 

ʨʘʥʜʦʤʽʟʦʚʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʫʯʘʩʪʶ 33 ʚʦʣʦʥʪʝʨʽʚ ʧʨʠ ʧʨʠʡʦʤʽ ʟʚʠʯʘʡʥʦʛʦ 

ʡʦʛʫʨʪʫ ʽ ʡʦʛʫʨʪʫ ʟ ʧʨʦʙʽʦʪʠʯʥʠʤ ʰʪʘʤʦʤ ʣʘʢʪʦʙʘʮʠʣ ʚʠʜʫ L. casei ʜʦʩʷʛʥʫʪʘ 

ʨʝʜʫʢʮʽʷ ʧʦʯʘʪʢʦʚʦ ʟʥʠʞʝʥʦʛʦ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʪʣʽ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʽʜʫ ʽ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

[358]. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʤʽʢʨʦʙʽʦʤʦʤ ʽ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʛʦʤʝʦʩʪʘʟʦʤ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ, ʘ ʪʘʢʦʞ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʠʥʪʝʪʠʯʥʠʭ ʽ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʬʫʥʢʮʽʡ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʙʘʢʪʝʨʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ ʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʦʙʤʽʥʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ. 

ʉʫʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʅɾʍʇ ʚʢʣʶʯʘʻ ʤʦʜʠʬʽʢʘʮʽʶ ʩʧʦʩʦʙʫ ʞʠʪʪʷ 

ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʦʛʣʽʪʘʟʦʥʫ ʪʘ ʚʽʪʘʤʽʥʫ ɽ [359-361]. 

ʂʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʅɾʍʇ ʘʩʦʮʽʡʦʚʘʥʫ ʟ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʟʤʽʥʘ 

ʪʠʧʫ ʭʘʨʯʫʚʘʥʥʷ, ʙʝʟ ʩʫʤʥʽʚʫ, ʻ ʚʘʞʣʠʚʦʶ ʨʝʢʦʤʝʥʜʘʮʽʻʶ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ 

ʩʪʘʥʜʘʨʪʦʤ ʜʦʛʣʷʜʫ ʟʘ ʪʘʢʠʤʠ ʧʘʮʽʻʥʪʘʤʠ [362]. ʋ ʚʠʧʘʜʢʫ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʚʩʝ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ. ʆʜʥʦʟʥʘʯʥʦ ʥʝ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʩʝʨʝʜ ʣʶʜʝʡ ʟ ʦʞʠʨʽʥʥʷʤ ʛʨʫʧʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. 

ʄʠ ʤʦʞʝʤʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʾʞʽ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ çʬʘʩʪ ʬʫʜè ʽ ʷʢʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʷʢ ʧʦʩʠʣʶʚʘʯʘ ʩʤʘʢʫ, ʧʨʦʪʝ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ 

ʧʨʠʩʫʪʥʽʡ ʽ ʚ ʥʘʪʫʨʘʣʴʥʠʭ ʧʨʦʜʫʢʪʘʭ, ʜʝ ʚʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ. 

ʄôʷʩʦ, ʷʡʮʷ, ʩʠʨ ʤôʷʢʠʡ ʽ ʪʚʝʨʜʠʡ, ʩʦʻʚʠʡ ʩʦʫʩ, ʛʨʠʙʠ, ʢʫʨʷʯʠʡ ʙʫʣʴʮʦʥ ï ʦʩʴ 

ʜʘʣʝʢʦ ʥʝ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʧʨʦʜʫʢʪʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʂʨʽʤ 

ʪʦʛʦ, ʷʢʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʦʛʣʽʪʘʟʦʥʫ ʪʘ ʚʽʪʘʤʽʥʫ ɽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʽʻʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʻ ʝʬʝʢʪʠʚʥʠʤ, ʪʦ ʫ ʚʠʧʘʜʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʱʦ 
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ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʪʣʽ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʧʽʦʛʣʽʪʘʟʦʥ ʥʝ ʧʨʦʷʚʣʷʚ 

ʪʘʢʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʽʦʛʣʽʪʘʟʦʥ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʤʘʩʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʧʦʢʨʘʱʫʚʘʚ, ʘʣʝ ʥʝ 

ʚʽʜʥʦʚʣʶʚʘʚ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʽ ʛʝʧʘʪʦʮʠʪʽʚ ʚ ʮʽʣʦʤʫ 

[363,364]. ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʥʘʚʝʜʝʥʝ ʚʠʱʝ ʩʚʽʜʯʠʪʴ: ʧʨʦʙʣʝʤʘ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʥʘ ʪʣʽ ʦʞʠʨʽʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʧʣʘʥʽ ʧʦʨʽʚʥʷʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʦʙʫʤʦʚʠʣʦ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʋʤʦʚʠ ʪʘ ʩʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʝʜʝʥʽ ʥʘ  ʙʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ (n=760), ʷʢʠʭ 

ʫʪʨʠʤʫʚʘʣʠ ʫ ʚʽʚʘʨʽʷʭ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʪʘ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ 

(ʉʪʨʘʩʙʫʨʛ, 1986) ʪʘ ʟʘʪʚʝʨʜʞʝʥʠʭ ʇʝʨʰʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʢʦʥʛʨʝʩʦʤ ʟ ʙʽʦʝʪʠʢʠ 

ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2001). ʂʦʤʽʩʽʾ ʟ ʧʠʪʘʥʴ ʙʽʦʝʪʠʢʠ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ (ʧʨʦʪʦʢʦʣ ˉ5 ʚʽʜ 22.06.2020) 

ʪʘ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʧʨʦʪʦʢʦʣ ˉ1 ʚʽʜ 

04.02.2019) ʥʝ ʚʠʷʚʠʣʠ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʨʤ "Purina rodent chow" (ʞʠʨ - 20,6%, 

ʙʽʣʦʢ - 32,4%, ʚʫʛʣʝʚʦʜʠ - 47%) ʽ ʚʦʜʫ ad libitum.  

ʅʘʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʚʽ ʤʦʜʝʣʽ ʦʞʠʨʽʥʥʷ. ʇʝʨʰʘ ʤʦʜʝʣʴ ʧʦʣʷʛʘʣʘ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ (ɺʂɼ) (ʜʽʻʪʘ # ʉ 11024, Research Dietes, 

New Brunswick, NJ (West,1992) [365], ʱʦ ʩʢʣʘʜʘʣʘʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʨʤʫ 

"Purina rodent chow" (47%) ʪʘ ʩʦʣʦʜʢʦʛʦ ʟʛʫʱʝʥʦʛʦ ʤʦʣʦʢʘ (44%), ʨʦʩʣʠʥʥʦʾ 

ʦʣʽʾ (8%), ʨʦʩʣʠʥʥʦʛʦ ʢʨʦʭʤʘʣʶ (1%) (ʞʠʨ - 29,6%, ʙʽʣʦʢ - 14,8%, ʚʫʛʣʝʚʦʜʠ - 

55,6%). ɼʣʷ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʙʠʨʘʣʠ ʱʫʨʽʚ ʚʽʢʦʤ 3-4 ʤʽʩʷʮʽ ʧʦʯʘʪʢʦʚʦʶ 

ʤʘʩʦʶ ʥʝ ʙʽʣʴʰʝ 200 ʛ, ʷʢʠʭ ʨʘʥʜʦʤʽʟʦʚʘʥʦ ʜʽʣʠʣʠ ʥʘ 2 ʛʨʫʧʠ. ʇʝʨʰʘ ʛʨʫʧʘ 

ʧʨʦʜʦʚʞʫʚʘʣʘ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʢʦʨʤʽ ʽ ʩʣʫʛʫʚʘʣʘ ʢʦʥʪʨʦʣʝʤ 

(ʽʥʪʘʢʪʥʽ ʪʚʘʨʠʥʠ), ʘ ʜʨʫʛʫ ʧʝʨʝʚʦʜʠʣʠ ʥʘ ɺʂɼ (ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ). ɽʢʩʧʝʨʠʤʝʥʪ 

ʪʨʠʚʘʚ 18 ʪʠʞʥʽʚ. ʑʦʜʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʟʘʛʘʣʴʥʠʤ ʩʪʘʥʦʤ ʪʚʘʨʠʥ, ʩʧʦʞʠʚʘʥʥʷ 

ʢʦʨʤʫ ʪʘ ʚʦʜʠ, ʦʜʠʥ ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʚʠʟʥʘʯʘʣʠ ʤʘʩʫ.  ʂʦʞʥʽ 3 ʪʠʞʥʽ ʟ ʦʙʦʭ ʛʨʫʧ 

ʚʽʜʙʠʨʘʣʠ ʧʦ 10-15 ʪʚʘʨʠʥ. ʇiʩʣʷ ʜʝʢʘʧiʪʘʮiʾ  ʚ ʪʚʘʨʠʥ ʟʘʙʠʨʘʣʠ ʢʨʦʚ ʜʣʷ 
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ʙiʦʭiʤiʯʥʦʛʦ ʜʦʩʣiʜʞʝʥʥʷ ʪʘ ʚiʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ʪʢʘʥʠʥʠ ʟ ʧʨʘʚʦʾ i ʣiʚʦʾ ʯʘʩʪʢʠ 

ʧʝʯiʥʢʠ (ʨʦʟʤiʨ ʰʤʘʪʦʯʢiʚ ʪʢʘʥʠʥʠ ʧʝʯiʥʢʠ ʩʪʘʥʦʚʠʚ 0,5 Ĭ 0,5 ʩʤ) ʜʣʷ 

ʤʦʨʬʦʣʦʛiʯʥʦʛʦ ʜʦʩʣiʜʞʝʥʥʷ.  

ɼʨʫʛʘ ʤʦʜʝʣʴ ʦʞʠʨʽʥʥʷ ʧʦʣʷʛʘʣʘ ʫ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʜʦʟʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʣʘ 4 ʤʛ/ʛ, ʨʦʟʯʠʥʝʥʦʛʦ ʫ ʚʦʜʽ ʜʣʷ 

ʽʥôʻʢʮʽʡ ʦʙôʻʤʦʤ 8 ʤʢʣ/ʛ [366-368]. ɻʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʚʚʦʜʠʣʠ ʧʽʜʰʢʽʨʥʦ ʥʘ 2-ʡ, 

4-ʡ, 6-ʡ, 8-ʡ ʽ 10-ʡ ʜʝʥʴ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥôʻʢʮʽʡ 

ʜʦʨʽʚʥʶʚʘʣʘ 5-ʪʠ.  

ɿʘ ʜʘʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʚʝʣʠʢʠʭ ʜʦʟʘʭ ʱʫʨʘʤ ʚ 

ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʝʣʦ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʘʨʢʫʘʪʥʠʭ ʷʜʝʨ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫ ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ ʨʦʟʚʠʚʘʣʠʩʴ ʦʞʠʨʽʥʥʷ ʽ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ [369-371], ʘ ʪʘʢʦʞ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ 

[367]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ 

ʦʞʠʨʽʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʣʠʰʝ ʥʘ ʤʦʜʝʣʽ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʪʘʢ ʷʢ 

ʢʦʨʝʢʮʽʷ ʦʞʠʨʽʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ɺʂɼ, ʧʦʣʷʛʘʻ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʟʤʽʥʽ ʭʘʨʘʢʪʝʨʫ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ɿʘʤʽʩʪʴ ʾʞʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʪʘ ʣʝʛʢʦ 

ʟʘʩʚʦʶʚʘʥʠʭ ʚʫʛʣʝʚʦʜʽʚ ʾʞʘ ʤʘʻ ʙʫʪʠ ʦʙʤʝʞʝʥʘ ʚ ʞʠʨʘʭ ʪʘ ʟʙʘʛʘʯʝʥʘ 

ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʂʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʣʶʜʝʡ, ʦʜʥʦʟʥʘʯʥʦ ʤʘʻ ʟʨʦʩʪʘʪʠ 

ʬʽʟʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʜʦʚʝʜʝʥʦ ʚ ʯʠʩʣʝʥʥʠʭ ʨʦʙʦʪʘʭ [372-376]. ʋ ʚʠʧʘʜʢʫ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʩʠʪʫʘʮʽʷ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʘ, ʪʘʢ ʷʢ ʛʣʫʪʘʤʘʪ 

ʥʘʪʨʽʶ ɽ 621 (ʥʘʪʨʽʻʚʘ ʩʽʣʴ ʛʣʫʪʘʤʽʥʦʚʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ) ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʚʽʜʦʤʠʭ ʽ ʧʦʧʫʣʷʨʥʠʭ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʦʩʠʣʶʚʘʯʽʚ ʩʤʘʢʫ, ʘʨʦʤʘʪʫ, ʟʘʤʽʥʥʠʢʽʚ 

ʩʦʣʽ ʽ, ʥʘʨʝʰʪʽ, ʨʝʯʦʚʠʥ, ʱʦ ʤʘʩʢʫʶʪʴ ʩʪʘʨʽ ʽ ʟʽʧʩʦʚʘʥʽ ʧʨʦʜʫʢʪʠ, ʨʦʙʣʷʯʠ ʾʭ ʥʘ 

ʚʠʜ ʽ ʩʤʘʢ ʩʚʽʞʠʤʠ [377]. ɻʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʫʩʧʽʰʥʦ ʤʘʩʢʫʻ ʩʤʘʢ ʩʦʾ, ʥʘʜʘʶʯʠ ʾʡ 

ʩʤʘʢʫ ʤôʷʩʘ. ʂʽʣʴʢʽʩʪʴ ʩʦʾ ʚ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʘʭ ʥʘʚʪ̔ʴ ʥʝ ʤʘʨʢʫʻʪʴʩʷ. ɺ 

ʤʦʥʦʛʨʘʬʽʾ ʆʩʪʘʧʯʝʥʢʦ ʽ ʩʧʽʘʚʪ. [377] ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʪʝ, ʱʦ ʥʘ 2008 ʨ. 

ʩʧʦʞʠʚʘʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʩʚʽʪʽ ʧʝʨʝʚʠʱʠʣʦ 200 000 ʪʦʥ ʚ ʨʽʢ. ʈʝʛʫʣʷʨʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʠʢʣʠʢʘʻ ʬʽʟʠʯʥʝ ʽ 

ʧʩʠʭʽʯʥʝ ʟʚʠʢʘʥʥʷ ʜʦ ʪʘʢʦʾ ʾʞʽ, ʱʦ ʨʦʙʠʪʴ ʟʨʦʟʫʤʽʣʠʤ ʟʘʣʝʞʥʽʩʪʴ ʣʶʜʝʡ ʚʽʜ 
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ʨʝʩʪʦʨʘʥʽʚ çʬʘʩʪ ʬʫʜè, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ. ɺʽʜʦʤʦ, 

ʱʦ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʚʠʢʣʠʢʘʻ ʨʷʜ ʟʘʭʚʦʨʶʚʘʥʴ: çʩʠʥʜʨʦʤ ʢʠʪʘʡʩʴʢʦʛʦ 

ʨʝʩʪʦʨʘʥʫè, ʛʘʩʪʨʠʪ, ʚʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ ʰʣʫʥʢʘ, ʦʞʠʨʽʥʥʷ. ʆʩʴ ʯʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʥʘ ʪʣʽ ʨʦʟʚʠʪʢʫ 

ʦʞʠʨʽʥʥʷ, ʤʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʦʜʝʣʽ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ. ɼʠʟʘʡʥ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʫʧʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.1 ʪʘ ʦʧʠʩʘʥʽ ʚ ʩʪʘʪʪʷʭ [378,379]. 

ʊʘʙʣʠʮʷ 2.1 

ɼʠʟʘʡʥ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

I II  III  IV  

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

 

 

 

(n=20) 

ɻʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʝ 

ʦʞʠʨʽʥʥʷ 

 

(n=20) 

ɻʣʫʪʘʤʘʪ-ʽʥʜʫʢʦ-

ʚʘʥʝ ʦʞʠʨʽʥʥʷ +  

ʧʨʦʙʽʦʪʠʢ 

 

(n=20) 

ɻʣʫʪʘʤʘʪ-ʽʥʜʫʢʦ-

ʚʘʥʝ ʦʞʠʨʽʥʥʷ +  

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ 

ʜʽʦʢʩʠʜ ʮʝʨʽʶ 

(n=20) 

8 ʤʢʣ/ʛ ʚʦʜʠ ʥʘ  

2, 4, 6, 8, 10 ʜʥʽ 

ʞʠʪʪʷ 

4 ʤʛ/ʛ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ, 

ʨʦʟʯʠʥʝʥʦʛʦ ʫ 

ʚʦʜʽ ʜʣʷ ʽʥôʻʢʮʽʡ 

ʦʙôʻʤʦʤ 8 ʤʢʣ/ʛ 

ʚʦʜʠ ʥʘ  

2, 4, 6, 8, 10 ʜʥʽ 

ʞʠʪʪʷ 

4 ʤʛ/ʛ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ, 

ʨʦʟʯʠʥʝʥʦʛʦ ʫ 

ʚʦʜʽ ʜʣʷ ʽʥôʻʢʮʽʡ 

ʦʙôʻʤʦʤ 8 ʤʢʣ/ʛ 

ʚʦʜʠ ʥʘ  

2, 4, 6, 8, 10 ʜʥʽ 

ʞʠʪʪʷ 

4 ʤʛ/ʛ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ, 

ʨʦʟʯʠʥʝʥʦʛʦ ʫ 

ʚʦʜʽ ʜʣʷ ʽʥôʻʢʮʽʡ 

ʦʙôʻʤʦʤ 8 ʤʢʣ/ʛ 

ʚʦʜʠ ʥʘ  

2, 4, 6, 8, 10 ʜʥʽ 

ʞʠʪʪʷ 

ɺʦʜʘ ʦʙôʻʤʦʤ 

0,25 ʤʣ/100 ʛ  

(2-ʭ ʪʠʞʥʝʚʝ 

ʢʫʨʩʦʚʝ ʚʚʝʜʝʥʥʷ 

ʫʧʨʦʜʦʚʞ 3-ʭ 

ʤʽʩʷʮʽʚ ʧʽʩʣʷ  

1 ʤʽʩʷʮʷ ʞʠʪʪʷ) 

ɺʦʜʘ ʦʙôʻʤʦʤ 

0,25 ʤʣ/100 ʛ  

(2-ʭ ʪʠʞʥʝʚʝ 

ʢʫʨʩʦʚʝ ʚʚʝʜʝʥʥʷ 

ʫʧʨʦʜʦʚʞ 3-ʭ 

ʤʽʩʷʮʽʚ ʧʽʩʣʷ  

1 ʤʽʩʷʮʷ ʞʠʪʪʷ) 

ɺʦʜʥʠʡ ʨʦʟʯʠʥ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʉʠʤʙʽʪʝʨ  

(140 ʤʛ/ʢʛ)  

ʚ ʦʙôʻʤʽ  

0,25 ʤʣ/100 ʛ 

(2-ʭ ʪʠʞʥʝʚʝ 

ʢʫʨʩʦʚʝ ʚʚʝʜʝʥʥʷ 

ʫʧʨʦʜʦʚʞ 3-ʭ 

ʤʽʩʷʮʽʚ ʧʽʩʣʷ  

1 ʤʽʩʷʮʷ ʞʠʪʪʷ) 

ʅʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ  

ʜʽʦʢʩʠʜ ʮʝʨʽʶ  

(1 ʤʛ/ʢʛ), 

ʨʦʟʯʠʥʝʥʠʡ ʫ ʚʦʜʽ 

ʦʙôʻʤʦʤ  

0,29 ʤʣ/100 ʛ  

(2-ʭ ʪʠʞʥʝʚʝ 

ʢʫʨʩʦʚʝ ʚʚʝʜʝʥʥʷ 

ʫʧʨʦʜʦʚʞ 3-ʭ 

ʤʽʩʷʮʽʚ ʧʽʩʣʷ  

1 ʤʽʩʷʮʷ ʞʠʪʪʷ) 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 2.1, ʚ ʷʢʦʩʪʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʤʠ 

ʦʙʨʘʣʠ ʧʨʦʙʽʦʪʠʢ ï ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ (ʬʽʨʤʘ ʅɺʇ çʆ.ɼ. ʇʨʦʣʽʩʦʢè, ʋʢʨʘʾʥʘ) ʪʘ ʧʨʝʧʘʨʘʪ ʽʟ 

ʧʨʝʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ. ɿʘ ʥʘʜʘʥʠʡ 
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ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʪʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫ ʜʦʧʦʤʦʛʫ ʚ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʘʚʪʦʨ ʚʜʷʯʥʘ ʯʣʝʥʫ-ʢʦʨʝʩʧʦʥʜʝʥʪʫ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʟʘʚʽʜʫʚʘʯʝʤ ʚʽʜʜʽʣʫ ʽʥʪʝʨʬʝʨʦʥʫ ʽ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʽʚ ɯʥʩʪʠʪʫʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ 

ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʾ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʧʨʦʬʝʩʦʨʫ ʉʧʽʚʘʢʫ ʄʠʢʦʣʽ ʗʢʦʚʠʯʫ. ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʉʠʤʙʽʪʝʨʫ ʪʘ 

ʥʘʥʦʢʨʠʩʪʘʣʠʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 1 çʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠè. 

 

2.2. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ ʱʫʨʽʚ 

ʄʘʩʫ ʪʽʣʘ ʱʫʨʽʚ ʽ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʨʝʻʩʪʨʫʚʘʣʠ ʫ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ 

ʥʘ ɺʂɼ, ʦʜʠʥ ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ ʚʽʜ ʩʘʤʢʠ ʽ ʜʦ ʢʽʥʮʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ ɦ ʫʨʽʚ, ʷʢʠʤ ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ 

ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʨʝʻʩʪʨʘʮʽʷ ʚʢʘʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʙʫʚʘʣʘʩʷ ʨʘʟ ʥʘ ʤʽʩʷʮʴ, 

ʧʦʯʠʥʘʶʯʠ ʟ 1 ʤʽʩʷʮʷ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʚʘʨʠʥ 

ʟʚʘʞʫʚʘʣʠ ʪʘ ʫʤʝʨʪʚʣʷʣʠ ʰʣʷʭʦʤ ʮʝʨʚʽʢʘʣʴʥʦʾ ʜʠʩʣʦʢʘʮʽʾ. ɼʘʣʽ ʤʠ 

ʚʽʜʧʨʝʧʘʨʦʚʫʚʘʣʠ ʪʘ ʟʚʘʞʫʚʘʣʠ ʚʽʩʮʝʨʘʣʴʥʫ ʞʠʨʦʚʫ ʪʢʘʥʠʥʫ (ʝʧʽʜʠʤʘʣʴʥʠʡ, 

ʧʝʨʠʨʝʥʘʣʴʥʠʡ ʪʘ ʩʘʣʴʥʠʢʦʚʠʡ ʞʠʨ).  

ʋ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ɯʥʜʝʢʩʦʤ ʃʽ [380], ʱʦ ʻ 

ʚʽʜʥʦʰʝʥʥʷʤ ʢʦʨʝʥʷ ʢʫʙʽʯʥʦʛʦ ʟ ʤʘʩʠ ʪʽʣʘ (ʛ) ʜʦ ʥʘʟʦ-ʘʥʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʱʫʨʘ 

(ʩʤ). ʑʫʨʽʚ, ʫ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʃʽ ʙʫʣʦ ʙʽʣʴʰʠʤ ʟʘ 0,300, ʢʣʘʩʠʬʽʢʫʚʘʣʠ 

ʷʢ ʱʫʨʠ ʟ ʦʞʠʨʽʥʥʷʤ, ʘ ʱʫʨʽʚ ʽʟ ʟʥʘʯʝʥʥʷʤ ʽʥʜʝʢʩʫ ʃʽ ʙʣʠʟʴʢʠʤ ʘʙʦ ʤʝʥʰʠʤ 

0,300 ʚʽʜʥʦʩʠʣʠ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʱʫʨʽʚ [380]. 

 

2.3. ʄʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

2.3.1. ɺʠʜʽʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ.  

ɺʠʜʽʣʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʨʽʟʥʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ ʧʦ ʦʪʨʠʤʘʥʥʶ ʽʟʦʣʴʦʚʘʥʠʭ ʛʝʧʘʪʦʮʠʪʽʚ ʷʢ ʬʝʨʤʝʥʪʘʪʠʚʥʠʤ, ʪʘʢ ʽ 

ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʤ ʤʝʪʦʜʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʽʥʪʘʢʪʥʠʭ ʢʣʽʪʠʥ ʥʘʤʠ ʙʫʣʘ 

ʤʦʜʠʬʽʢʦʚʘʥʘ ʚʽʜʦʤʘ ʤʝʪʦʜʠʢʘ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ 

[381,382]. 
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ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʦʪʨʠʤʘʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʙʫʣʘ ʧʝʨʬʫʟʽʷ ʧʝʯʽʥʢʠ in situ 

ʨʦʟʯʠʥʦʤ ʍʝʥʢʩʘ. ʊʚʘʨʠʥʫ ʰʚʠʜʢʦ ʜʝʢʘʧʽʪʫʚʘʣʠ, ʨʦʟʪʠʥʘʣʠ ʯʝʨʝʚʥʫ 

ʧʦʨʦʞʥʠʥʫ, ʧʽʜʚʦʜʠʣʠ ʣʽʛʘʪʫʨʠ ʧʽʜ v. portae ʪʘ ʥʘʜʩʽʢʘʣʠ ʾʾ ʚ ʤʝʟʝʥʪʝʨʽʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ. ʂʘʥʶʣʶ ʰʚʠʜʢʦ ʟʘʢʨʽʧʣʶʚʘʣʠ ʫ ʜʠʩʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʰʦʾ ʙʽʬʫʨʢʘʮʽʾ 

v. portae, ʚʽʜʨʘʟʫ ʥʘʜʩʽʢʘʣʠ v. cava caudalis, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʥʘʙʫʭʘʥʥʶ ʧʝʯʽʥʢʠ. 

ʂʘʥʶʣʶ ʬʽʢʩʫʚʘʣʠ ʜʚʦʤʘ ʣʽʛʘʪʫʨʘʤʠ. ʏʝʨʝʟ ʢʘʥʶʣʶ ʫ v. portae ʚʚʦʜʠʣʠ 

ʧʽʜʽʛʨʽʪʠʡ ʜʦ 370 ʉ ʧʝʨʬʫʟʽʡʥʠʡ ʨʦʟʯʠʥ ʍʝʥʢʩʘ. ɺʽʜʪʽʢ ʧʝʨʬʫʟʘʪʫ ʟ ʧʝʯʽʥʢʠ 

ʚʽʜʙʫʚʘʚʩʷ ʯʝʨʝʟ v. cava caudalis. ʊʨʠʚʘʣʽʩʪʴ ʛʽʧʦʢʩʽʾ ʧʝʯʽʥʢʠ ʧʽʜ ʯʘʩ 

ʢʘʥʶʣʶʚʘʥʥʷ ʩʫʜʠʥʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1 ʭʚ. 

ʇʨʦʮʝʜʫʨʫ ʧʝʨʬʫʟʽʾ ʧʨʦʚʦʜʠʣʠ ʩʧʦʯʘʪʢʫ ʨʦʟʯʠʥʦʤ ʍʝʥʢʩʘ ʧʨʦʪʷʛʦʤ 15 ʭʚ 

ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʢʨʦʚʽ ʟ ʩʫʜʠʥ, ʘ ʧʦʪʽʤ ʨʦʟʯʠʥʦʤ ʍʝʥʢʩʘ ʟ ʜʦʜʘʚʘʥʥʷʤ 2 ʤʄ 

ɽɼʊɸ ʧʨʦʪʷʛʦʤ 10 ʭʚ ʜʣʷ ʦʩʣʘʙʣʝʥʥʷ ʤʽʞʢʣʽʪʠʥʥʠʭ ʢʦʥʪʘʢʪʽʚ ʚʥʘʩʣʽʜʦʢ 

ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ. ʇʝʨʬʫʟʽʡʥʽ ʨʦʟʯʠʥʠ ʫʧʨʦʜʦʚʞ ʫʩʽʻʾ ʧʨʦʮʝʜʫʨʠ 

ʧʝʨʬʫʟʽʾ ʧʝʯʽʥʢʠ ʧʽʜʜʘʚʘʣʠ ʦʢʩʠʛʝʥʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʩʠʛʝʥʘʪʦʨʘ 

ʙʫʣʴʙʘʰʢʦʚʦʛʦ ʪʠʧʫ. ʐʚʠʜʢʽʩʪʴ ʧʝʨʬʫʟʽʾ ʜʦʨʽʚʥʶʚʘʣʘ 20 ʤʣ/ʭʚ. 

ɺʽʜʧʝʨʬʫʟʦʚʘʥʫ ʧʝʯʽʥʢʫ ʦʙʝʨʝʞʥʦ ʚʽʜʜʽʣʷʣʠ ʚʽʜ ʩʫʜʠʥ ʽ ʟʚôʷʟʦʢ  ʪʘ ʧʝʨʝʥʦʩʠʣʠ 

ʫ ʩʝʨʝʜʦʚʠʱʝ ʍʝʥʢʩʘ ʙʝʟ ɽɼʊɸ. ʅʘʚʘʞʢʫ ʪʢʘʥʠʥʠ (350 ʤʛ) ʧʝʨʝʪʠʨʘʣʠ ʢʨʽʟʴ 

ʯʦʪʠʨʠ ʰʘʨʠ ʥʝʡʣʦʥʦʚʦʾ ʩʽʪʢʠ ʫ 10 ʤʣ ʨʦʟʯʠʥʫ ʍʝʥʢʩʘ. ʇʨʦʙʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 

(600 g, 3 ʭʚ.), ʦʪʨʠʤʘʥʠʡ ʦʩʘʜ ʜʚʽʯʽ ʚʽʜʤʠʚʘʣʠ ʟʘ ʪʠʭ ʞʝ ʫʤʦʚ. ʆʪʨʠʤʘʥʽ 

ʛʝʧʘʪʦʮʠʪʠ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʫ ʨʦʟʯʠʥʽ ʍʝʥʢʩʘ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 2-3 x 107 ʢʣ/ʤʣ. 

 

2.3.2. ʆʪʨʠʤʘʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʱʫʨʽʚ.  

ʆʜʨʘʟʫ ʧʽʩʣʷ ʜʝʢʘʧʽʪʘʮʽʾ ʢʨʦʚ ʟʙʠʨʘʣʠ ʯʝʨʝʟ ʩʢʣʷʥʫ ʚʦʨʦʥʢʫ ʫ 

ʮʝʥʪʨʠʬʫʞʥʽ ʧʨʦʙʽʨʢʠ ʙʝʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʫ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʠʨʦʚʘʪʢʠ ʟ ʮʽʣʴʥʦʾ 

ʢʨʦʚʽ ʦʩʪʘʥʥʶ, ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʬʽʙʨʠʥʦʛʝʥʫ ʪʘ ʩʫʧʫʪʥʽʭ ʙʽʣʢʽʚ, ʟʘʣʠʰʘʣʠ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘ 20-30 ʭʚ ʜʣʷ ʧʦʚʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʟʛʫʩʪʢʘ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʟʨʘʟʢʠ ʢʨʦʚʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1500 ʦʙ./ʭʚ ʫʧʨʦʜʦʚʞ 15 ʭʚ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʽʥʩʫʣʽʥʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʮʽʣʴʥʫ ʢʨʦʚ ʟʘʣʠʰʘʣʠ ʧʨʠ 37
ʦ
 ʥʘ 4 ʛʦʜ, ʘ ʧʦʪʽʤ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2000 g ʫʧʨʦʜʦʚʞ 15 ʭʚ. ʆʩʘʜ ʟ ʬʦʨʤʝʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ 

ʟʛʫʩʪʦʢ ʚʽʜʢʠʜʘʣʠ, ʘ ʩʫʧʝʨʥʘʪʘʥʪ (ʩʠʨʦʚʘʪʢʫ) ʚʽʜʙʠʨʘʣʠ ʚ ʦʢʨʝʤʽ ʦʜʥʦʨʘʟʦʚʽ 
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ʤʽʢʨʦʧʨʦʙʽʨʢʠ, ʟʘʤʦʨʦʞʫʚʘʣʠ ʧʨʠ -20 
0
ʉ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

2.3.3. ɺʠʜʽʣʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʪʘ ʦʪʨʠʤʘʥʥʷ ʩʫʙʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ  (ʯʘʩʪʠʥʦʢ) ʛʝʧʘʪʦʮʠʪʽʚ. 

ʌʨʘʛʤʝʥʪʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʬʝʨʤʝʥʪʽʚ 

ʮʠʢʣʫ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʘʣʝ ʤʽʩʪʷʪʴ ʚʝʩʴ ʥʘʙʽʨ ʧʝʨʝʥʦʩʥʠʢʽʚ ʜʠʭʘʣʴʥʦʛʦ 

ʣʘʥʮʶʛʘ, ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʩʫʙʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ (ʯʘʩʪʠʥʦʢ) (ʉʄʌ) 

ʘʙʦ ʧʨʝʧʘʨʘʪ ʂʝʡʣʽʥʘ ï ʍʘʨʪʠ. ʇʨʠʥʮʠʧ ʦʪʨʠʤʘʥʥʷ ʩʫʙʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ (ʯʘʩʪʠʥʦʢ) ʛʝʧʘʪʦʮʠʪʽʚ ʧʦʣʷʛʘʻ ʚ ʝʢʩʪʨʘʢʮʽʾ ʧʦʜʨʽʙʥʝʥʦʾ ʪʢʘʥʠʥʠ 

ʩʦʣʴʦʚʠʤ ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ, ʨʫʡʥʫʚʘʥʥʽ ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʙʨʘʟʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʧʦʝʪʘʧʥʠʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʷʤ ʫ ʪʨʽʩ-ʩʘʭʘʨʦʟʥʦʤʫ 

ʙʫʬʝʨʽ [383].  

 

2.3.4. ʆʪʨʠʤʘʥʥʷ ʛʦʤʦʛʝʥʘʪʫ ʪʢʘʥʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ. 

ʆʪʨʠʤʘʥʥʷ ʪʢʘʥʠʥʠ ʪʘ ʛʦʤʦʛʝʥʘʪʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʭʦʣʦʜʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1-4ÜC. ʇʽʩʣʷ ʝʚʪʘʥʘʟʽʾ ʛʦʣʦʚʫ ʪʚʘʨʠʥ ʚʽʜʜʽʣʷʣʠ ʰʣʷʭʦʤ 

ʜʝʢʘʧʽʪʘʮʽʾ ʪʘ ʦʙʝʨʝʞʥʦ ʨʦʟʪʠʥʘʣʠ ʯʝʨʝʧʥʫ ʢʦʨʦʙʢʫ. ʄʦʟʦʢ ʪʚʘʨʠʥ ʚʠʜʘʣʷʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʢʘʣʴʧʝʣʷ ʟ ʦcʥʦʚʠ ʯʝʨʝʧʘ, ʚʽʜʪʠʥʘʶʯʠ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʽ ʥʝʨʚʠ. ɼʘʣʽ 

ʤʦʟʦʢ ʨʦʟʪʠʥʘʚʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʧʦʚʟʜʦʚʞʥʽʤ ʨʦʟʨʽʟʦʤ ʤʽʞ ʧʽʚʢʫʣʷʤʠ. 

ɿʘʛʘʣʴʥʠʡ ʛʦʤʦʛʝʥʘʪ ʤʦʟʢʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ cʢʣʷʥʦʛʦ 

ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ʇʦʪʪʝʨʘ-ɽʣʴʚʝʻʤʘ. ɺ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʛʦʤʦʛʝʥʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 50 ʤʄ ʪʨʽc-ʘʮʝʪʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 7,4, ʱʦ ʤʽcʪʠʚ 5 ʤʄ ɽɼʊɸ ʪʘ 

10% cʘʭʘʨʦʟʫ. ɻʦʤʦʛʝʥʽʟʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʫ cʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10 (ʪʢʘʥʠʥʘ : 

ʙʫʬʝʨ). ɼʘʣʽ, ʛʦʤʦʛʝʥʘʪ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 20 ʭʚ ʧʨʠ 1500 g. Cʫʧʝʨʥʘʪʘʥʪ 

ʨʦʟʬʘcʦʚʫʚʘʣʠ ʚ ʯʠʩʪʽ ʤʽʢʨʦʧʨʦʙʽʨʢʠ ʪʠʧʫ çʝʧʧʝʥʜʦʨʬè ʪʘ ʟʘʤʦʨʦʞʫʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ -20ÜC ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠcʪʘʥʥʷ. 

 

2.3.5. ʆʪʨʠʤʘʥʥʷ ʛʦʤʦʛʝʥʘʪʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ. 

ɺcʽ ʦʧʝʨʘʮʽʾ ʚ ʧʝʨʽʦʜ ʚʠʜʽʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1-4ÜC. ʐʣʷʭʦʤ 

ʨʦʟʪʠʥʫ ʦʯʝʨʝʚʠʥʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʫ ʢʠʰʢʫ ʚʠʜʘʣʷʣʠ ʟ ʪʽʣʘ ʱʫʨʽʚ ʪʘ ʧʨʦʤʠʚʘʣʠ 
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ʚ ʯʘʰʮʽ ʧʝʪʨʽ ʫ 0,9% ʨʦʟʯʠʥʽ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ. Cʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʢʠʰʢʠ 

ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʤʝʭʘʥʽʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ cʢʘʣʴʧʝʣʷ ʪʘ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ cʢʣʷʥʦʛʦ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ʚ 10 ʤʄ ʪʨʽc-ʅCl-ʙʫʬʝʨʽ, ʨʅ 7,4, ʱʦ 

ʤʽcʪʠʚ 1 ʤʄ ɽɼʊɸ ʪʘ 0,25ʄ cʘʭʘʨʦʟʘ ʫ cʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10 (ʪʢʘʥʠʥʘ : ʙʫʬʝʨ). 

ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ 10 ʭʚ ʧʨʠ 1500 g. Cʫʧʝʨʥʘʪʘʥʪ ʨʦʟʬʘcʦʚʫʚʘʣʠ ʚ ʤʽʢʨʦʧʨʦʙʽʨʢʠ 

ʝʧʧʝʥʜʦʨʬ ʽ ʟʘʤʦʨʦʞʫʚʘʣʠ ʧʨʠ -20ÜC ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠcʪʘʥʥʷ [384]. 

 

2.3.6. ʆʪʨʠʤʘʥʥʷ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ. 

ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʫʨʽʚ ʫʤʝʨʪʚʣʷʣʠ ʰʣʷʭʦʤ ʮʝʨʚʽʢʘʣʴʥʦʾ 

ʜʠʩʣʦʢʘʮʽʾ ʪʘ ʚʠʣʫʯʘʣʠ ʩʝʣʝʟʽʥʢʫ, ʷʢʫ ʧʦʤʽʱʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʦʭʦʣʦʜʞʝʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ 199 (çSigma-Aldrichè, ʉʐɸ). ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʣʽʪʠʥʥʦʾ ʩʫʩʧʝʥʟʽʾ 

ʩʝʣʝʟʽʥʢʫ ʟʚʽʣʴʥʷʣʠ ʚʽʜ ʧʨʠʣʝʛʣʠʭ ʪʢʘʥʠʥ ʪʘ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʢʣʷʥʦʛʦ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ʇʦʪʪʝʨʘ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʙʝʟʢʦʣʴʦʨʦʚʦʤʫ ʨʦʟʯʠʥʽ 

ʍʝʥʢʩʘ. ʉʫʤʽʰ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʯʦʪʠʨʠ ʰʘʨʠ ʩʪʝʨʠʣʴʥʦʾ ʢʘʧʨʦʥʦʚʦʾ ʩʽʪʢʠ. 

ʉʫʩʧʝʥʟʽʶ ʩʧʣʝʥʦʮʠʪʽʚ ʟʘ ʤʝʪʦʜʦʤ [385] ʥʘʰʘʨʦʚʫʚʘʣʠ ʥʘ ʛʨʘʜʽʻʥʪ Ficoll-Paque 

(çSigma-Aldrichè, ʉʐɸ), ʱʽʣʴʥʽʩʪʴ (d=1,077) ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3:5. 

ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 30-40 ʭʚ ʧʨʠ 1500 ʦʙ/ʭʚ. ʇʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ 

ʚʽʜʙʠʨʘʣʠ ʩʫʩʧʝʥʟʽʶ ʢʣʽʪʠʥ, ʷʢʘ ʟʥʘʭʦʜʠʣʘʩʴ ʥʘ ʽʥʪʝʨʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ. 

ʆʜʝʨʞʘʥʫ ʪʘʢʠʤ ʯʠʥʦʤ ʩʫʩʧʝʥʟʽʶ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʢʣʽʪʠʥ ʜʚʽʯʽ ʚʽʜʤʠʚʘʣʠ 

ʙʝʟʢʦʣʴʦʨʦʚʠʤ ʨʦʟʯʠʥʦʤ ʍʝʥʢʩʘ, ʮʝʥʪʨʠʬʫʛʫʶʯʠ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʧʨʠ 1500 ʦʙ/ʭʚ 

ʪʘ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ (DMEM/F12, 10% 

ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʪʝʣʷʯʦʾ ʩʠʨʦʚʘʪʢʠ, 2ʤM L-ʛʣʫʪʘʤʽʥʫ, 100 ʦʜ/ʤʣ ʧʝʥʽʮʠʣʽʥʫ, 100 

ʤʢʛ/ʤʣ ʩʪʨʝʧʪʦʤʽʮʠʥʫ ʪʘ ʢʘʥʘʤʽʮʠʥʫ, 10 ʤʢʛ/ʤʣ ʬʣʫʢʦʥʘʟʦʣʫ). ɼʘʣʽ ʧʨʦʚʦʜʠʣʠ 

ʧʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʚ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ, ʧʘʨʘʣʝʣʴʥʦ ʟ ʷʢʠʤ ʚʠʟʥʘʯʘʣʠ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʰʣʷʭʦʤ ʬʘʨʙʫʚʘʥʥʷ ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ ʪʨʠʧʘʥʦʚʠʤ 

ʩʠʥʽʤ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʜ ʧʽʜʨʘʭʫʥʢʦʤ 0,1 ʤʣ ʚʠʜʽʣʝʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʜʦʜʘʚʘʣʠ ʜʦ 

0,1 ʤʣ 0,2 % ʨʦʟʯʠʥʫ ʙʘʨʚʥʠʢʘ ʪʘ ʽʥʢʫʙʫʚʘʣʠ 10 ʭʚ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ +37Á ʉ. 

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʚ ʤʝʞʘʭ 80-90 % ʚʚʘʞʘʣʠ ʟʘʜʦʚʽʣʴʥʦʶ. ʂʣʽʪʠʥʥʫ 

ʩʫʩʧʝʥʟʽʶ ʜʦʚʦʜʠʣʠ ʩʝʨʝʜʦʚʠʱʝʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʦ ʱʽʣʴʥʦʩʪʽ 5Ĭ106 ʢʣʽʪʠʥ ʚ 1 

ʤʣ, ʬʘʩʫʚʘʣʠ ʪʘ ʟʘʤʦʨʦʞʫʚʘʣʠ ʚ ʨʽʜʢʦʤʫ ʘʟʦʪʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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2.4. ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʘʣʘʥʽʥʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʦʾ (ɸʃʊ) ʘʢʪʠʚʥʦʩʪʽ, ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʦʾ 

(ɸʉʊ) ʘʢʪʠʚʥʦʩʪʽ, ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʛʦ, ʥʝʧʨʷʤʦʛʦ ʪʘ ʧʨʷʤʦʛʦ ʙiʣiʨʫʙiʥʫ, 

ʪʠʤʦʣʦʚʦʾ ʧʨʦʙʠ. 

ɸʢʪʠʚʥʽʩʪʴ ɸʃʊ ʫ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ  ʚʠʟʥʘʯʘʣʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ Mʽcrʦlʘb 300 ʧʨʠ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ 340 ʥʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʥʘʙʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

"PLIVA -Lachema Diagnostika" (ʏʝʭʽʷ) [386]. ɼʘʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ 

ɸʃʊ ʢʘʪʘʣʽʟʫʻ ʧʝʨʝʥʦʩ ʘʤʽʥʦʛʨʫʧʠ ʟ L-ʘʣʘʥʽʥʫ ʥʘ Ŭ-ʦʢcʦʛʣʶʪʘʨʘʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʧʝʨʝʥʦʩʫ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʨʫʚʘʪ ʪʘ L-ʛʣʶʪʘʤʘʪ. ʅʘʩʪʫʧʥʘ ʨʝʘʢʮʽʷ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʟʘ ʧʨʠʩʫʪʥʦʩʪʽ ʅɸɼʅ ʧʽʨʫʚʘʪ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ L-ʣʘʢʪʘʪ. ɸʢʪʠʚʥʽʩʪʴ 

ɸʃʊ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦcʪʽ 

ʨʦʟʯʠʥʫ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʅɸɼʅ ʪʘ ʅɸɼ+. ɸʢʪʠʚʥʽʩʪʴ ɸʃʊ ʚʠʨʘʞʘʣʠ ʚ ʆʜ/ʣ 

(ʤʢʤʦʣʴ/ʭʚĬʣ). 

ɸʢʪʠʚʥʽcʪʴ ɸCʊ ʫ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʚʠʤʽʨʶʚʘʣʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ Mʽcrʦlʘb 300 ʧʨʠ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ 340 ʥʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʥʘʙʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

"PLIVA -Lachema Diagnostika" (ʏʝʭʽʷ) [386]. ɼʘʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ɸʉʊ ʢʘʪʘʣʽʟʫʻ ʧʝʨʝʥʦʩ ʘʤʽʥʦʛʨʫʧʠ ʚʽʜ L-ʘcʧʘʨʪʘʪʫ ʥʘ Ŭ-ʦʢcʦʛʣʶʪʘʨʘʪ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʧʝʨʝʥʦʩʫ ʫʪʚʦʨʶʶʪʴʩʷ ʦʢcʘʣʘʮʝʪʘʪ ʪʘ L-ʛʣʶʪʘʤʘʪ. ɼʘʣʽ 

ʦʢcʘʣʘʮʝʪʘʪ ʚcʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ ʟ ʅɸɼʅ, ʟ ʫʪʚʦʨʝʥʥʷʤ L-ʤʘʣʘʪʫ ʪʘ ʅɸɼ+. 

ɸʢʪʠʚʥʽʩʪʴ ɸʉʊ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʦʧʪʠʯʥʦʾ 

ʱʽʣʴʥʦcʪʽ ʨʦʟʯʠʥʫ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʅɸɼʅ ʪʘ ʅɸɼ+. ɸʢʪʠʚʥʽʩʪʴ ɸʉʊ 

ʚʠʨʘʞʘʣʠ ʚ ʆʜ/ʣ (ʤʢʤʦʣʴ/ʭʚĬʣ). 

ɸʢʪʠʚʥʽcʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥcʧʝʧʪʠʜʘʟʠ (ɻɻʊ) ʫ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ 

ʜʦʩʣʽʜʞʫʚʘʣʠ cʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ 

Mʽcrʦlʘb 300 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 400-430 ʥʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ 

ʥʘʙʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ "PLIVA-Lachema Diagnostika" (ʏʝʭʽʷ) [386]. ʇʽʜ ʜʽʻʶ 

ʛʘʤʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥcʧʝʧʪʠʜʘʟʠ ʛʣʫʪʘʤʽʥʦʚʠʡ ʟʘʣʠʰʦʢ ʟ ɔ-L-(+)-ʛʣʫʪʘʤʽʣ-4-
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ʥʽʪʨʦʘʥʽʣʽʜʘ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʜʽʧʝʧʪʠʜʥʠʡ ʘʢʮʝʧʪʦʨ - ʛʣʽʮʠʣʛʣʽʮʠʥ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʣʫʯʘʻʪʴʩʷ ʭʨʦʤʦʛʝʥ - ʧ-ʥʽʪʨʦʘʥʽʣʽʥ. ʆʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʨʝʘʢʮʽʡʥʦʛʦ ʨʦʟʯʠʥʫ 

ʚʠʤʽʨʶʶʪʴ ʧʽʩʣʷ ʛʘʣʴʤʫʚʘʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʦʮʪʦʚʦʶ ʢʠʩʣʦʪʦʶ [387-

389]. ɸʢʪʠʚʥʽʩʪʴ ɻɻʊ ʚʠʨʘʞʘʶʪʴ ʫ ʆʜ/ʣ (ʤʢʤʦʣʴ/ʭʚĬʣ).  

ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʽ ʧʨʷʤʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʤʝʪʦʜʦʤ ɽʥʜʨʘʰʠʢʘ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʦʤʫ, ʱʦ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʢʦʬʝʾʥʦʚʦʛʦ ʨʝʘʢʪʠʚʫ ʜʽʘʟʦʪʦʚʘʥʘ ʩʫʣʴʬʘʥʽʣʦʚʘ ʢʠʩʣʦʪʘ ʫʪʚʦʨʶʻ ʟ ʧʨʷʤʠʤ ʽ 

ʟʚôʷʟʘʥʠʤ (ʥʝʧʨʷʤʠʤ) ʙʽʣʽʨʫʙʽʥʦʤ ʘʟʦʙʽʣʽʨʫʙʽʥ ʨʦʞʝʚʦ-ʬʽʦʣʝʪʦʚʦʛʦ ʢʦʣʴʦʨʫ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʫ ʧʨʦʙʽ. ʋ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʬʝʾʥʦʚʦʛʦ ʨʝʘʢʪʠʚʫ ʜʦ ʨʝʘʢʮʽʾ 

ʚʩʪʫʧʘʻ ʣʠʰʝ ʧʨʷʤʠʡ ʙʽʣʽʨʫʙʽʥ [390,391]. ʋ ʧʨʦʙʽʨʢʠ ʜʣʷ ʜʚʦʭ ʜʦʩʣʽʜʥʠʭ ʧʨʦʙ 

(ʧʝʨʰʘ - ʟʘʛʘʣʴʥʠʡ ʙʽʣʽʨʫʙʽʥ, ʜʨʫʛʘ - ʧʨʷʤʠʡ) ʽ ʦʜʥʦʾ ʭʦʣʦʩʪʦʾ ʜʦʜʘʚʘʣʠ 0,5 ʤʣ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. ɺʽʜʨʘʟʫ ʧʽʩʣʷ ʮʴʦʛʦ ʜʦʜʘʚʘʣʠ 1,75 ʤʣ ʢʦʬʝʾʥʦʚʦʛʦ ʨʝʘʢʪʠʚʫ ʫ 

ʜʦʩʣʽʜʥʫ ʧʨʦʙʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʫ 

ʜʦʩʣʽʜʥʫ ʧʨʦʙʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʷʤʦʛʦ ʙʽʣʽʨʫʙʽʥʫ. ʇʦʪʽʤ ʫ ʚʩʽ ʧʨʦʙʽʨʢʠ ʢʨʽʤ 

ʭʦʣʦʩʪʦʾ ʜʦʜʘʚʘʣʠ ʜʽʘʟʦʩʫʤʽʰ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʷʤʦʛʦ ʙʽʣʽʨʫʙʽʥʫ 

ʬʦʪʦʤʝʪʨʫʚʘʥʥʷ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʯʝʨʝʟ 5-10 ʭʚ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʜʽʘʟʦʩʫʤʽʰʽ (ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ ʧʣʶʩ 18
ʦ
ʉ ʜʦ ʧʣʶʩ 25

ʦ
ʉ), ʪʘʢ ʷʢ ʧʨʠ ʪʨʠʚʘʣʽʡ ʜʽʾ ʜʦ ʨʝʘʢʮʽʾ 

ʚʩʪʫʧʘʻ ʟʚôʷʟʘʥʠʡ (ʥʝʧʨʷʤʠʡ) ʙʽʣʽʨʫʙʽʥ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʦʙʫ ʚʠʪʨʠʤʫʚʘʣʠ 20 ʭʚ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ ʧʣʶʩ 

18
ʦ
ʉ ʜʦ ʧʣʶʩ 25

ʦ
ʉ), ʧʽʩʣʷ ʯʦʛʦ ʬʦʪʦʤʝʪʨʫʚʘʣʠ. ɺʠʤʽʨʶʚʘʥʥʷ ʦʧʪʠʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʠ ʭʦʣʦʩʪʦʾ ʧʨʦʙʠ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 

ʙʽʣʽʨʫʙʽʥʫ ʧʨʦʚʦʜʷʪʴ ʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʦʶ ʢʨʠʚʦʶ (ʤʢʤʦʣʴ/ʣ). 

ʊʠʤʦʣʦʚʘ ʧʨʦʙʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʯʽʥʢʠ, ʦʮʽʥʢʠ ʾʾ ʙʽʣʢʦʚʦ-ʩʠʥʪʝʪʠʯʥʦʾ ʬʫʥʢʮʽʾ. ɼʘʥʠʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ɓ-ʛʣʦʙʫʣʽʥʽʚ, ɔ-ʛʣʦʙʫʣʽʥʽʚ ʽ ʣʽʧʦʧʨʦʪʝʾʜʽʚ 

ʦʩʘʜʞʫʚʘʪʠʩʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʪʠʤʦʣʫ 

ʧʨʠ ʨʅ 7,55. ɼʘʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʤʫʪʥʽʥʥʷ, ʷʢʝ ʦʙʫʤʦʚʣʝʥʦ 

ʚʤʽʩʪʦʤ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʪʘ ʾʭ ʢʽʣʴʢʽʩʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ [392,393]. ɼʦ 

ʜʦʩʣʽʜʥʦʾ ʧʨʦʙʠ ʜʦʜʘʶʪʴ 1,2 ʤʣ ʪʠʤʦʣʦʚʦʛʦ ʨʝʘʢʪʠʚʫ, ʘ ʧʦʪʽʤ ʜʦʜʘʶʪʴ 0,02 ʤʣ 
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ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʧʝʨʝʤʽʰʫʶʪʴ ʽ ʚʠʪʨʠʤʫʶʪʴ 30 ʭʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʨʝʪʝʣʴʥʦ 

ʩʪʨʫʰʫʶʪʴ ʽ ʚʽʜʨʘʟʫ ʚʠʤʽʨʶʶʪʴ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʦʪʠ ʪʠʤʦʣʦʚʦʛʦ ʨʝʘʢʪʠʚʫ. 

ʉʪʫʧʽʥʴ ʧʦʤʫʪʥʽʥʥʷ ʟʥʘʭʦʜʷʪʴ ʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʦʶ ʢʨʠʚʦʶ (SH). 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʙʽʣʢʘ ʫ ʦʪʨʠʤʘʥʠʭ ʧʨʦʙʘʭ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʡʥʷʪʦʛʦ ʤʝʪʦʜʫ ʃʦʫʨʽ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʫʪʚʦʨʝʥʥʽ ʟʘʙʘʨʚʣʝʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʘʨʦʤʘʪʠʯʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʟ ʨʝʘʢʪʠʚʦʤ ʌʦʣʽʥʘ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʙʽʫʨʝʪʦʚʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʧʝʧʪʠʜʥʽ ʟʚôʷʟʢʠ [394]. 

 

2.5. ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʧʽʜʽʚ ʫ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠcʦʢʦʾ ʱʽʣʴʥʦcʪʽ (ʃʇɺʑ) ʫ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʚʠʤʽʨʶʚʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʭʽʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʫ Mʽcrʦlʘb 300. ʋ ʭʦʜʽ ʜʦcʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠcʪʦʚʫʚʘʣʠ cʪʘʥʜʘʨʪʥʽ 

ʥʘʙʦʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽcʪʫ ʃʇɺʑ ʚʠʨʦʙʥʠʮʪʚʘ "PLIVA-Lachema 

Diagnostika" (ʏʝʭʽʷ). ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ cʧʝʮʠʬʽʯʥʽ ʜʦ ʙʝʪʘ-

ʣʽʧʦʧʨʦʪʝʾʜʫ ʘʥʪʠʪʽʣʘ, ʱʦ ʤʽcʪʷʪʴcʷ ʚ ʨʝʘʛʝʥʪʽ R1 ʟʚ'ʷʟʫʶʪʴcʷ ʟ ʣʽʧʦʧʨʦʪʝʾʥʘʤʠ, 

ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ ʬʨʘʢʮʽʾ ʃʇɺʑ. ʂʦʤʧʣʝʢcʠ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ ʙʣʦʢʫʶʪʴ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʨʝʘʢʮʽʶ, ʽʥʽʮʽʡʦʚʘʥʫ ʜʦʜʘʚʘʥʥʷʤ ʨʝʘʢʪʠʚʫ R2. ʃʇɺʑ 

ʚʠʟʥʘʯʘʶʪʴcʷ ʢʽʣʴʢʽcʥʦ ʚ ʬʝʨʤʝʥʪʘʪʠʚʥʦ-ʭʨʦʤʦʛʝʥʥʽʡ cʫʤʽʰʽ. ɺʤʽcʪ ʃʇɺʑ 

ʦʙʨʘʭʦʚʫʚʘʣʠ ʫ ʤʤʦʣʴ/ʣ. ʆʧʪʠʯʥʫ ʱʽʣʴʥʽcʪʴ ʧʨʦʙ ʚʠʤʽʨʶʚʘʣʠ ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 

600 ʥʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʫ Mʽcrʦlʘb 300. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦcʪʽ (ʃʇʅʑ) ʫ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʚcʪʘʥʦʚʣʶʚʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʭʽʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʫ Mʽcrʦlʘb 300. ʋ ʭʦʜʽ ʜʦcʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠcʪʦʚʫʚʘʣʠ cʪʘʥʜʘʨʪʥʽ 

ʥʘʙʦʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽcʪʫ ʃʇʅʑ ʚʠʨʦʙʥʠʮʪʚʘ "PLIVA-Lachema 

Diagnostika" (ʏʝʭʽʷ). ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʤʧʦʥʝʥʪ ʨʝʘʢʪʠʚʫ 

R1 ʟʘʭʠʱʘʻ ʃʇʅʑ ʚʽʜ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ. ʃʽʧʦʧʨʦʪʝʾʥʠ, ʱʦ ʥʝ 

ʚʽʜʥʦcʷʪʴcʷ ʜʦ ʮʽʻʾ ʛʨʫʧʠ, ʨʦʟʱʝʧʣʶʶʪʴcʷ ʭʦʣʝcʪʝʨʠʥʝcʪʝʨʘʟʦʶ ʽ 

ʭʦʣʝcʪʝʨʠʥʦʢcʠʜʘʟʦʶ. ʇʝʨʝʢʠc ʚʦʜʥʶ, ʱʦ ʫʪʚʦʨʶʻʪʴcʷ ʚ ʮʽʡ ʨʝʘʢʮʽʾ 

ʨʦʟʱʝʧʣʶʻʪʴcʷ ʢʘʪʘʣʘʟʦʶ ʨʝʘʢʪʠʚʫ R1. ɼʦʜʘʚʘʥʥʷ ʨʝʘʢʪʠʚʫ R2 ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʚʽʣʴʥʝʥʥʷ ʃʇʅʑ ʪʘ ʽʥʘʢʪʠʚʘʮʽʾ ʢʘʪʘʣʘʟʠ ʘʟʠʜʦʤ ʥʘʪʨʽʶ. ʇʽcʣʷ ʮʴʦʛʦ ʚʤʽcʪ 
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ʃʇʅʑ ʢʽʣʴʢʽcʥʦ ʚʠʟʥʘʯʘʻʪʴcʷ ʚ ʧʨʠcʫʪʥʦcʪʽ ʭʦʣʝcʪʝʨʠʥʦʢcʠʜʘʟʠ ʽ 

ʧʝʨʦʢcʠʜʘʟʠ. ɺʤʽcʪ ʃʇʅʑ ʦʙʨʘʭʦʚʫʚʘʣʠ ʫ ʤʤʦʣʴ/ʣ. ʆʧʪʠʯʥʫ ʱʽʣʴʥʽcʪʴ ʧʨʦʙ 

ʚʠʤʽʨʶʚʘʣʠ ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 600 ʥʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʫ 

Mʽcrʦlʘb 300. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʫ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚcʪʘʥʦʚʣʶʚʘʣʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʫ 

Mʽcrʦlʘb 300. ʋ ʭʦʜʽ ʜʦcʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠcʪʦʚʫʚʘʣʠ cʪʘʥʜʘʨʪʥʽ ʥʘʙʦʨʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽcʪʫ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ "PLIVA-Lachema Diagnostika" 

(ʏʝʭʽʷ). ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʙʘʟʫʻʪʴcʷ ʥʘ ʨʷʜʽ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ. 

ʊʨʠʛʣʽʮʝʨʠʜʠ ʟʨʘʟʢʫ ʛʽʜʨʦʣʽʟʫʶʪʴcʷ cʫʤʽʰʰʶ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʣʽʧʘʟ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʣʽʮʝʨʠʣʫ ʪʘ ʞʠʨʥʠʭ ʢʠcʣʦʪ. ɻʣʽʮʝʨʦʣ, ʚ cʚʦʶ ʯʝʨʛʫ 

ʬʦcʬʦʨʝʣʶʻʪʴcʷ ʛʣʽʮʝʨʠʣʢʽʥʘʟʦʶ ʚ ʧʨʠcʫʪʥʦcʪʽ ɸʊʌ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʣʽʮʝʨʦ-3-

ʬʦcʬʘʪʫ, ʱʦ ʜʘʣʽ ʦʢʠcʣʷʻʪʴcʷ ʤʦʣʝʢʫʣʷʨʥʠʤ ʢʠcʥʝʤ ʚ ʧʨʠcʫʪʥʦcʪʽ 

ʛʣʽʮʝʨʦʬʦcʬʘʪʦʢcʠʜʘʟʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʝʨʝʢcʠʜʫ ʚʦʜʥʶ (H2ʆ2) 

ʪʘ ʜʽʛʽʜʨʦʢcʠʘʮʝʪʦʥʬʦcʬʘʪʫ. ʇʝʨʝʢʠc ʚʦʜʥʶ ʚʠʢʦʨʠcʪʦʚʫʻʪʴcʷ ʚ ʨʝʘʢʮʽʾ 

ʦʢʠcʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʧ-ʭʣʦʨʦʬʝʥʦʣʫ ʽ 4-ʘʤʽʥʦʘʥʪʠʧʽʨʠʥʫ, ʱʦ ʢʘʪʘʣʽʟʫʻʪʴcʷ 

ʧʝʨ ʦʢcʠʜʘʟʦʶ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʭʨʦʤʦʬʦʨʫ, ʦʧʪʠʯʥʫ ʱʽʣʴʥʽcʪʴ ʷʢʦʛʦ 

ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʧʨʠ 660/800 ʥʤ. ɿʥʘʯʝʥʥʷ ʘʙcʦʨʙʮʽʾ ʧʨʠ 660/800 ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʧʨʦʙʽ. ɺʤʽcʪ ʦʙʨʘʭʦʚʫʚʘʣʠ ʫ ʤʤʦʣʴ/ʣ 

[395]. 

 

2.6. ʄʦʨʬʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʩʪʝʘʪʦʟʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʯʽʥʢʠ. ɼʣʷ ʮʴʦʛʦ ʪʢʘʥʠʥʘ ʧʝʯʽʥʢʠ ʬʽʢʩʫʚʘʣʘʩʴ ʚ 10% ʨʦʟʯʠʥʽ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʣʠ ʟʥʝʚʦʜʥʶʚʘʥʥʷ ʫ ʩʧʠʨʪʘʭ 

ʚʠʩʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟ ʥʘʩʪʫʧʥʦʶ ʟʘʣʠʚʢʦʶ ʫ ʧʘʨʘʬʽʥ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ 

ʤʝʪʦʜʠʢʦʶ. ɻʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 3-5 ʤʢʤ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥʦʤ, ʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʣʘʛʝʥʫ ʧʘʨʘʬʽʥʦʚʽ ʟʨʽʟʠ ʟʘʙʘʨʚʣʶʚʘʣʠ ʟʘ ʚʘʥ 

ɻʽʟʦʥʦʤ. ʆʪʨʠʤʘʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʚʠʚʯʘʣʠʩʴ ʥʘ ʤʽʢʨʦʩʢʦʧʽ çOlympus 
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BX-41è ʟ ʥʘʩʪʫʧʥʦʶ ʤʦʨʬʦʤʝʪʨʽʻʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Olympus DP-Soft 

(version3:1). 

ɼʣʷ ʦʮiʥʢʠ ʤʦʨʬʦʣʦʛiʯʥʠʭ ʟʤiʥ ʫ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʦʞʠʨiʥʥʷʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛiʩʪʦʣʦʛiʯʥʫ ʰʢʘʣʫ NAS (NAFLD activity score) [396]. 

ʉʠʩʪʝʤʘ ʦʮiʥʢʠ ʚʢʣʶʯʘʻ 14 ʛiʩʪʦʣʦʛiʯʥʠʭ ʦʟʥʘʢ, 4 ʟ ʷʢʠʭ ʻ ʥʘʧiʚʢiʣʴʢiʩʥʠʤʠ i 

ʦʮiʥʶʶʪʴʩʷ ʚ ʙʘʣʘʭ ð ʩʪʝʘʪʦʟ (0ï3), ʣʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ (0ï3), ʙʘʣʦʥʥʘ 

ʜʠʩʪʨʦʬiʷ (0ï2) i ʬiʙʨʦʟ (0ï4). Iʥʰi 9 ʦʟʥʘʢ ʦʧʠʩʫʶʪʴʩʷ ʷʢ ʥʘʷʚʥi ʯʠ ʚiʜʩʫʪʥi. 

ʉʫʤʘ ʙʘʣiʚ < 3 ʩʚiʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥiʩʪʴ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʱʦ ʜʘʻ ʧiʜʩʪʘʚʫ 

ʚʠʢʣʶʯʠʪʠ ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ʅɸʉɻ), ʘ > 5 ʩʚiʜʯʠʪʴ ʧʨʦ ʡʦʛʦ 

ʥʘʷʚʥiʩʪʴ.  

 

2.7. ʆʮʽʥʢʘ ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ ʟʩʫʚʫ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʥʝʘʣʢʦʛʦʣʴʥʦˇ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ ʟʩʫʚʫ (ɽʍɿ) 

ʚʠʢʦʨʠʩʪʘʥʦ ʘʧʘʨʘʪ Ultima PA (ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çʈʘʜʤʠʨè ɼʇ ɸʊ ʅɼɯʈɯ, 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) ʢʦʥʪʘʢʪʥʦ ʜʘʪʯʠʢʦʤ ʣʽʥʽʡʥʦʛʦ ʬʦʨʤʘʪʫ ʥʘ ʯʘʩʪʦʪʘʭ 7-10 ʄɻʮ 

ʥʘ ʛʣʠʙʠʥʽ 10-30 ʤʤ in vivo ʘʙʦ in vitro ʚ ʘʢʫʩʪʠʯʥʦʤʫ ʬʘʥʪʦʤʽ [397]. ʌʘʥʪʦʤ ï 

ʮʝ ʘʢʫʩʪʠʯʥʦ ʫʟʛʦʜʞʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ɽʍɿ ʧʝʯʽʥʢʠ ʱʫʨʽʚ in vitro. 

ʌʘʥʪʦʤ ï ʮʝ ʬʘʢʪʠʯʥʦ ʢʶʚʝʪʘ ʨʦʟʤʽʨʦʤ 5 ʭ 5 ʭ 15 ʩʤ, ʱʦ ʟʘʧʦʚʥʝʥʘ ʽʤʝʨʩʽʡʥʦʶ 

ʨʽʜʠʥʦʶ ï ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ. ɼʥʦ ʢʶʚʝʪʠ ʚʢʨʠʪʝ ʰʘʨʦʤ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ 

ʥʝ ʩʪʚʦʨʶʻ ʚʽʜʣʫʥʥʷ (ʨʝʚʝʨʙʝʨʘʮʽʾ). ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʚʥʦʩʠʪʠ ʰʫʤ ʫ ʚʠʤʽʨʠ ɽʍɿ 

ʧʝʯʽʥʢʠ ʱʫʨʽʚ. ɿʨʘʟʦʢ ʧʝʯʽʥʢʠ ʱʫʨʘ ʟʘʥʫʨʶʚʘʣʠ ʥʘ ʛʣʠʙʠʥʫ 5 ʩʤ ʚʽʜ ʧʦʚʝʨʭʥʽ 

ʽʤʝʨʩʽʡʥʦʾ ʨʽʜʠʥʠ. ɿʘʥʫʨʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʘʢʫʩʪʠʯʥʦ ʧʨʦʟʦʨʽʡ 

ʩʽʪʯʘʪʽʡ ʧʣʦʱʘʜʮʽ, ʷʢʘ ʥʝ ʩʪʚʦʨʶʚʘʣʘ ʘʢʫʩʪʠʯʥʦʛʦ ʰʫʤʫ, ʘʣʝ ʜʦʟʚʦʣʷʣʘ 

ʫʪʨʠʤʫʚʘʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ ʥʘ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʘʪʯʠʢʘ. ʎʝ ʟʘʧʦʙʽʛʘʣʦ ʜʝʬʦʨʤʘʮʽʾ ʟʨʘʟʢʘ ʥʘʪʠʩʥʝʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʘʪʯʠʢʘ. ɺʽʟʫʘʣʴʥʦ ʚʠʙʠʨʘʣʠ çʟʦʥʠ ʽʥʪʝʨʝʩʫè ʚ ʧʨʘʚʽʡ ʪʘ ʣʽʚʽʡ ʯʘʩʪʢʘʭ ʧʝʯʽʥʢʠ, 

ʫʥʠʢʘʶʯʠ ʧʦʧʘʜʘʥʥʷ ʚ ʥʠʭ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ, ʢʘʧʩʫʣʠ ʪʘ ʟʦʥʠ ʚʦʨʽʪ. 

ʌʽʢʩʫʚʘʣʠ ʜʘʥʽ ʚ ʘʨʭʽʚʽ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʢʘʥʝʨʘ Ultima 

ʈɸ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʫ ʬʦʨʤʘʪʽ DICOM. 
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ʆʮʽʥʢʘ ɽʍɿ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ 

ʜʠʩʪʨʦʬʽʾ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʧʨʦʚʝʜʝʥʘ ʩʧʽʣʴʥʦ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɯʥʩʪʠʪʫʪʫ 

ʬʽʟʽʦʣʦʛʽʾ ʽʤ. ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ ʅɸʅ ʋʢʨʘʾʥʠ (ʢʘʥʜ.ʤʝʜ.ʥʘʫʢ ɼʠʥʥʠʢ ʆ.ɹ.) ʪʘ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ (ʜ.ʤʝʜ.ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʅ.ʄ. ʂʦʙʠʣʷʢ ʪʘ 

ʜ.ʤʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʄʠʭʘʣʴʯʠʰʠʥ ɻ.ʇ.) ʥʘ ʯʦʣʽ ʽʟ ʟʘʚʽʜʫʚʘʯʝʤ ʢʘʬʝʜʨʠ ʧʨʦʬ. 

ɹʦʜʥʘʨʝʤ ʇ.ʄ. ʅʘʰʝ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʣʦ ʫ ʤʦʜʝʣʶʚʘʥʥʽ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ, 

ʽʥʜʫʢʦʚʘʥʦʛʦ ɺʂɼ ʪʘ ʥʝʦʥʘʪʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ ʱʫʨʘʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

ɺʢʘʟʘʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ 

ʧʝʯʽʥʢʠ ʤʝʪʦʜʦʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ ʟʩʫʚʫ. 

 

2.8. ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʱʫʨʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʽʥʩʫʣʽʥʦ-ʪʦʣʝʨʘʥʪʥʦʛʦ ʪʝʩʪʫ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʱʫʨʽʚ ʚʽʜʩʘʜʞʫʚʘʣʠ ʥʘ ʛʦʣʦʜ 

(ʥʝ ʤʝʥʰʝ ʥʽʞ ʟʘ 2 ʛʦʜʠʥʠ ʜʦ ʟʘʙʦʨʫ ʢʨʦʚʽ). ɿʘʙʽʨ ʢʨʦʚʽ ʨʦʙʠʣʠ ʟ ʭʚʦcʪʦʚʦʾ ʚʝʥʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʪʝʪʝʨʘ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚʠʟʥʘʯʘʣʠ ʛʣʶʢʦʟʦʦʢcʠʜʘʟʥʠʤ 

ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʣʶʢʦʤʝʪʨʘ çɻʃʖʂʆʌʆʊ-ɯɯè ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ 

çʅʦʨʤʘè (ʋʢʨʘʾʥʘ). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʽʥcʪʨʫʢʮʽʻʶ ʧʨʠʣʘʜʫ 

[398]. ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚʠʨʘʞʘʣʠ ʚ ʤʤʦʣʴ/ʣ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʪʝʩʪʫ ʥʘ ʛʣʶʢʦʟʦʪʦʣʝʨʘʥʪʥʽʩʪʴ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ 

ʱʫʨʽʚ ʥʘʪʱʝʩʝʨʮʝ ʚʠʟʥʘʯʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ [399]. ɼʘʣʽ ʱʫʨʘʤ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʽʥʩʫʣʽʥʫ (çʄʦʥʦʜʘʨè, ʋʢʨʘʾʥʘ) ʟ ʨʦʟʨʘʭʫʥʢʫ 

0,75 ʦʜ./ʢʛ. ʏʝʨʝʟ 15, 30 ʪʘ 60 ʭʚ ʟ ʭʚʦʩʪʦʚʦʾ ʚʝʥʠ ʱʫʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʢʘʪʝʪʝʨʘ ʚʽʜʙʠʨʘʣʠ ʧʨʦʙʠ ʢʨʦʚʽ ʫ ʦʙôʻʤʽ 100 ʤʢʣ ʪʘ 

ʚʠʟʥʘʯʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ ʙʫʜʫʚʘʣʠ ʛʣʽʢʝʤʽʯʥʽ 

ʢʨʠʚʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʝʢʟʦʛʝʥʥʠʡ ʽʥʩʫʣʽʥ. 
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2.9. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʪʘ ʝʢʩʧʨʝʩʽʾ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʚ ʩʫʙʢʣʽʪʠʥʥʠʭ ʬʨʘʢʮʽʷʭ ʤôʷʟʦʚʦʾ ʪʘ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ 

ʉʠʨʦʚʘʪʢʫ ʦʪʨʠʤʫʚʘʣʠ ʟ ʮʽʣʴʥʦʾ ʢʨʦʚʽ, ʷʢʫ, ʟ ʤʝʪʦʶ ʚʠʣʫʯʝʥʥʷ 

ʬʽʙʨʠʥʦʛʝʥʫ ʪʘ ʩʫʧʫʪʥʽʭ ʙʽʣʢʽʚ, ʟʘʣʠʰʘʣʠ ʧʨʠ 37Ü ʉ ʥʘ 4 ʛʦʜʠʥʠ, ʘ ʧʦʪʽʤ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2000 g ʧʨʦʪʷʛʦʤ 15 ʭʚ. 

ɺʤʽʩʪ ʽʥʩʫʣʽʥʫ ʚʠʟʥʘʯʘʣʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʘʪʱʝʩʝʨʮʝ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʣʽʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʽʥʩʫʣʽʥʫ. ʌʨʘʢʮʽʶ ʘʥʪʠ-ʽʥʩʫʣʽʥʦʚʠʭ ʘʥʪʠʪʽʣ 

ʦʪʨʠʤʫʚʘʣʠ ʩʘʤʦʩʪʽʡʥʦ ʟ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʽʤʫʥʽʟʦʚʘʥʦʛʦ ʢʨʦʣʷ, ʷʢʫ ʧʦʩʪʫʧʦʚʦ 

ʦʯʠʱʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʬʽʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʢʦʣʦʥʢʘʭ ʟ ʧʨʦʪʝʾʥ ɸ-

ʩʝʬʘʨʦʟʦʶ (Amersham, ʉʐɸ) ʪʘ ʽʥʩʫʣʽʥ-ʩʝʬʘʨʦʟʦʶ, ʱʦ ʛʦʪʫʚʘʣʠ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʣʽʛʘʥʜʽʚ ʥʘ ʤʘʪʨʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʨʦʤʮʽʘʥʫ [400]. ɺʩʽ ʧʨʦʮʝʜʫʨʠ ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ, ʦʯʠʱʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʪʽʣ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʩʪʘʥʜʘʨʪʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ [401,402]. ɼʣʷ ʦʮʽʥʢʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʦʙʯʠʩʣʶʚʘʣʠ 

ʽʥʜʝʢʩ HOMA ʟʘ ʬʦʨʤʫʣʦʶ: ʛʣʶʢʦʟʘ ʥʘʪʱʝ (ʤʤʦʣʴ/ʣ) ʭ ʽʥʩʫʣʽʥ ʥʘʪʱʝ 

(ʤʢʆʜ/ʤʣ) / 22,5 [403]. 

ʄʝʤʙʨʘʥʥʫ ʬʨʘʢʮʽʶ ʪʘ ʮʠʪʦʟʦʣʴ ʢʣʽʪʠʥ ʤôʷʟʦʚʦʾ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥ ʱʫʨʽʚ 

ʦʪʨʠʤʫʚʘʣʠ ʽʟ ʟʘʛʘʣʴʥʠʭ ʛʦʤʦʛʝʥʘʪʽʚ ʤʝʪʦʜʦʤ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ [404]. ʂʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ ʩʢʣʘʜʘʣʠ ʱʫʨʠ ʪʘʢʦʾ ʞ ʤʘʩʠ ʽ ʚʽʢʫ, 

ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʘʮʽʦʥʽ ʚʽʚʘʨʽʶ. 

ɺʤʽʩʪ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʝʨʮʽʡʥʠʭ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ɓ-

ʩʫʙʦʜʠʥʠʮʽ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʱʫʨʽʚ (Millipore, ʉʐɸ). ʗʢ ʘʥʪʠʛʝʥ ʧʨʠ 

ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʽʣʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʮʠʪʦʟʦʣʴʥʦʾ ʪʘ ʤʝʤʙʨʘʥʥʦʾ ʬʨʘʢʮʽʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʢʘʥʠʥ ʱʫʨʽʚ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʛ/ʤʣ, ʧʦʧʝʨʝʜʥʴʦ 

ʩʦʣʶʙʽʣʽʟʦʚʘʥʠʭ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 1% ʥʝʽʦʥʥʦʛʦ ʜʝʪʝʨʛʝʥʪʫ ʊʨʠʪʦʥ ʍ-100. ʇʨʦ 

ʚʤʽʩʪ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʩʫʜʠʣʠ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʘʜʩʦʨʙʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ, ʷʢʫ ʚʠʟʥʘʯʘʣʠ ʷʢ ʨʽʟʥʠʮʶ ʝʢʩʪʠʥʮʽʡ ʧʨʠ 450 ʥʤ 
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(ʨʦʙʦʯʘ ʭʚʠʣʷ) ʪʘ 492 ʥʤ (ʧʦʧʨʘʚʢʘ ʥʘ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ) ʽ ʚʠʨʘʞʘʣʠ ʚ 

ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʷʭ (ʫʤ. ʦʜ.). 

 

2.10. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʽʥʪʝʨʣʝʡʢʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʽʥʪʝʨʣʝʡʢʽʥʽʚ (ɯL) 1ɓ, 12ɺ ʨ40, ʽ 

ʽʥʪʝʨʬʝʨʦʥʫ (INF) ɔ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ IL-4, IL-10 ʽ ʬʘʢʪʦʨ ʨʦʩʪʫ ʧʫʭʣʠʥ (TGF) 

ɓ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ 

(ELISA, ɸmʝrshʘm ɯntʝrlʝukʽn) [405-409]. ELISA ʧʨʦʚʦʜʠʣʠ ʫ ʤʽʢʨʦʧʣʘʥʰʝʪʘʭ ʽʟ 

cʦʨʙʮʽʡʥʦʶ ʟʜʘʪʥʽcʪʶ ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʝʪʦʜʠʢʦʶ ʜʣʷ ʨʦʟʯʠʥʥʠʭ ʙʽʣʢʽʚ. ɸʥʪʠʛʝʥ, 

ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʝʜʝʥʠʡ ʫ 0,1 ʄ NʘHCʆ3 ʙʫʬʝʨʽ, ʨH 9,6, ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 

ʤʢʛ/ʤʣ, ʽʥʢʫʙʫʚʘʣʠ ʫ ʢʦʤʽʨʢʘʭ ʧʣʘʥʰʝʪʽʚ ʧʨʠ 4
ʦ
C ʧʨʦʪʷʛʦʤ 12 ʛʦʜ. ɺʠʜʘʣʝʥʥʷ 

ʥʝʩʦʨʙʦʚʘʥʦʛʦ ʘʥʪʠʛʝʥʫ ʧʨʦʚʦʜʠʣʠ ʪʨʠʨʘʟʦʚʠʤ ʧʨʦʤʠʚʘʥʥʷʤ ʢʦʤʽʨʦʢ ʙʫʬʝʨʦʤ 

ʜʣʷ ʽʤʦʙʽʣʽʟʘʮʽʾ. ɯʥʢʫʙʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʫ TBS (50 ʤʄ ʪʨʽc-HCl ʪʘ 150 ʤʄ NʘCl) 

pH 7,4, ʘʙʦ ʫ PBS (137 ʤM NaCl, 2.7 ʤM KCl, 10 ʤM Na2HPO4, 2 ʤM KH2PO4 ), 

pH 7,4. ʅʝcʧʝʮʠʬʽʯʥʽ ʤʽcʮʷ ʟʚôʷʟʫʚʘʥʥʷ ʙʣʦʢʫʚʘʣʠ ʰʣʷʭʦʤ ʽʥʢʫʙʘʮʽʾ ʢʦʤʽʨʦʢ ʟ 

5% ʨʦʟʯʠʥʦʤ ʟʥʝʞʠʨʝʥʦʛʦ ʤʦʣʦʢʘ ʘʙʦ 3% ʨʦʟʯʠʥʦʤ ʙʠʯʘʯʦʛʦ cʠʨʦʚʘʪʢʦʚʦʛʦ 

ʘʣʴʙʫʤʽʥʫ ʧʨʦʪʷʛʦʤ 60 ʭʚʠʣʠʥ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 37
ʦ
C. ʆʯʠʱʝʥʥʷ ʢʦʤʽʨʦʢ 

ʧʨʦʚʦʜʠʣʠ ʪʨʠʨʘʟʦʚʦʶ ʧʨʦʤʠʚʢʦʶ ʨʦʙʦʯʠʤ ʙʫʬʝʨʦʤ (TBS ʘʙʦ PBS) ʟ 

ʜʦʜʘʚʘʥʥʷʤ 0,1% tween-20. ʇʝʨʚʠʥʥʽ ʘʥʪʠʪʽʣʘ ʨʦʟʚʦʜʠʣʠ ʨʦʙʦʯʠʤ ʙʫʬʝʨʦʤ ʜʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 5-50 ʤʢʛ/ʤʣ, ʜʦʜʘʚʘʣʠ ʚ ʢʦʤʽʨʢʠ ʧʣʘʥʰʝʪʫ, ʪʘ ʽʥʢʫʙʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 1 ʛʦʜ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 37
ʦ
C. ɼʘʣʽ ʢʦʤʽʨʢʠ ʪʨʴʦʨʘʟʦʚʦ ʚʽʜʤʠʚʘʣʠ 

ʨʦʙʦʯʠʤ ʙʫʬʝʨʦʤ ʟ 0,1% tween-20. ʇʽcʣʷ ʮʴʦʛʦ ʚʥʦcʠʣʠ ʢʦʥôʶʛʘʪ ʚʪʦʨʠʥʥʠʭ 

ʘʥʪʠʪʽʣ ʟ ʬʝʨʤʝʥʪʘʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ (ʣʫʞʥʦʶ ʬʦcʬʘʪʘʟʦʶ ʘʙʦ ʟ ʧʝʨʦʢcʠʜʘʟʦʶ 

ʭʨʦʥʫ), ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 37
ʦ
C. ʂʦʤʽʨʢʠ ʟʥʦʚʫ 

ʪʨʴʦʨʘʟʦʚʦ ʚʽʜʤʠʚʘʣʠ ʨʦʙʦʯʠʤ ʙʫʬʝʨʦʤ ʟ 0,1% tween-20 ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʟ 

cʫʙcʪʨʘʪʦʤ ʜʣʷ ʬʝʨʤʝʥʪʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ (1 ʤʛ/ʤʣ ʧʘʨʘ-ʥʽʪʨʦʬʝʥʦʣʬʦʩʬʘʪ (ʨNPP) 

ʫ 10% ʜʠʝʪʘʥʦʣʘʤʽʥʽ ʨʅ 9,8 ʘʙʦ 1 ʤʛ/ʤʣ ʪʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥ (TMB) ʫ 50 ʤʄ 

ʬʦcʬʘʪ-ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʽ pH 5,0 ʟ 0,013% ʅ2ʆ2, ʚʽʜʧʦʚʽʜʥʦ) 1 ʛʦʜ ʧʨʠ 37
ʦ
C. 

ʆʧʪʠʯʥʝ ʧʦʛʣʠʥʘʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʧʨʠ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 450 ʽ 550 ʥʤ ʥʘ ʨʽʜʝʨʽ ʜʣʷ 

ʤʽʢʨʦʧʣʘʥʰʝʪʽʚ. ʆʧʪʠʯʥʫ ʧʦʭʠʙʢʫ ʧʣʘʥʰʝʪʘ ʚʠʟʥʘʯʘʣʠ, ʰʣʷʭʦʤ ʚʽʜʥʽʤʘʥʥʷ 
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ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ 550 ʥʤ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʧʨʠ 450 ʥʤ. ɺʤʽcʪ ʮʠʪʦʢʽʥʽʚ ʚʠʨʘʞʘʣʠ 

ʚʽʜcʦʪʢʘʭ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʶ, ʷʢʝ ʧʨʠʡʤʘʣʠ ʟʘ 100%.  

 

2.11. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽcʪʫ cʝʨʦʪʦʥʽʥʫ ʪʘ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ, 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʪʘ cʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ 

Cʠʨʦʚʘʪʢʫ ʪʘ ʛʦʤʦʛʝʥʘʪʠ ʪʢʘʥʠʥ ʟʤʽʰʫʚʘʣʠ ʟ 0,4 ʄ ʧʝʨʭʣʦʨʥʦʶ ʢʠcʣʦʪʦʶ 

ʜʣʷ ʦcʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʫ cʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:5 (ʚ/ʦ). ʇʨʦʙʠ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 4
ʦ
C 

ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. ɼʘʣʽ ʟʨʘʟʢʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5ʭʚ ʧʨʠ 800g ʚ 

ʮʝʥʪʨʠʬʫʟʽ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ 4
ʦ
C. ʇʽcʣʷ ʨʦʟʜʽʣʝʥʥʷ ʬʘʟ ʚʽʜʙʠʨʘʣʠ 

ʩʫʧʝʨʥʘʪʘʥʪ, ʚ ʷʢʦʤʫ ʜʦʚʦʜʠʣʠ ʨʅ ʜʦ 5-6 ʟʘ ʜʦʧʦʤʦʛʦʶ 2ʄ ʂʆʅ. ʇʨʦʙʠ 

ʧʦʚʪʦʨʥʦ ʦʩʘʜʞʘʣʠ ʚ ʮʝʥʪʨʠʬʫʟʽ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ 4
ʦ
C. ʅʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ 

ʥʘʥʦcʠʣʠ ʥʘ ʢʦʣʦʥʢʫ ʟ ʂʄ-cʝʬʘʨʦʟʦʶ, ʷʢʫ ʙʫʣʦ ʚʨʽʚʥʦʚʘʞʝʥʦ 0,01ʄ Nʘ-

ʬʦcʬʘʪʥʠʤ ʙʫʬʝʨʦʤ, ʨʅ 6,2. ɽʣʶʮʽʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʙʫʬʝʨʦʤ ɯ (0,01ʄ Nʘ-ʬʦcʬʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 6,2) ʪʘ ʙʫʬʝʨʦʤ ɯɯ (0,03ʄ Nʘ-

ʬʦcʬʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 6,2). ɹʫʬʝʨ ɯ ʝʣʶʶʚʘʚ ʪʨʠʧʪʦʬʘʥ, ʘ ʙʫʬʝʨ ɯɯ ï cʝʨʦʪʦʥʽʥ.  

ɺʠʤʽʨʶʚʘʥʥʷ ʪʨʠʧʪʦʬʘʥʫ ʧʨʦʚʦʜʠʣʠ ʥʘ cʧʝʢʪʨʦʬʣʫʦʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʟʙʫʜʞʝʥʥʷ ï 295 ʥʤ ʪʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʧʦʛʣʠʥʘʥʥʷ ï 550 ʥʤ, 

ʧʨʦʪʠ ʭʦʣʦcʪʦʾ ʧʨʦʙʠ, ʷʢʘ ʟʘʤʽcʪʴ ʧʨʦʙʠ ʤʽcʪʠʣʘ ʜʠcʪʠʣʴʦʚʘʥʫ ʚʦʜʫ [410,411]. 

ɺʠʤʽʨʶʚʘʥʥʷ cʝʨʦʪʦʥʽʥʫ ʧʨʦʚʦʜʠʣʠ ʥʘ cʧʝʢʪʨʦʬʣʫʦʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ ʟʙʫʜʞʝʥʥʷ ï 359 ʥʤ ʪʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʧʦʛʣʠʥʘʥʥʷ ï 485 ʥʤ, ʧʨʦʪʠ 

ʭʦʣʦcʪʦʾ ʧʨʦʙʠ, ʷʢʘ ʟʘʤʽcʪʴ ʧʨʦʙʠ ʤʽcʪʠʣʘ ʜʠcʪʠʣʴʦʚʘʥʫ ʚʦʜʫ [412]. 

 

2.12. ɺʠʟʥʘʯʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢcʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦcʪʽ ʚ ʤʦʟʢʫ ʪʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʣʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʦʤ Kuhn D.M. 

et al [413]. ɻʦʤʦʛʝʥʘʪʠ ʪʢʘʥʠʥ ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 12000 g. ʉʫʧʝʨʥʘʪʘʥʪ 

ʚʠʢʦʨʠcʪʦʚʫʚʘʣʠ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦcʣʽʜʞʝʥʥʷʭ. ɺ ʤʽʨʦʧʨʦʙʽʨʢʘʭ ʪʠʧʫ 

çʝʧʧʝʥʜʦʨʬè ʛʦʪʫʚʘʣʠ ʽʥʢʫʙʘʮʽʡʥʝ cʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʽcʪʠʣʦ 500 ʤʄ tris-ʅCɯ, 

ʨʅ 7,4, 20 ʤʄ ʜʠʪʽʦʪʨʝʽʪʦʣ, 1 ʤʄ CʘCl2, 4 ʤʄ L-ʪʨʠʧʪʦʬʘʥ, 50 ʤʢʛ ʢʘʪʘʣʘʟʠ, ʚ 
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ʷʢʝ ʜʦʜʘʚʘʣʠ 20 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪʫ. ʇʨʦʙʠ ʽʥʢʫʙʫʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 370C 

ʧʨʦʪʷʛʦʤ 15 ʭʚ. ʈʝʘʢʽʶ ʟʫʧʠʥʷʣʠ ʰʣʷʭʦʤ ʦcʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 160 

ʤʢʣ 6ʄ HClO4. ɼʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʩʘʜʞʝʥʠʭ ʙʽʣʢʽʚ, ʧʨʦʙʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 5 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 3000 g. ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʣʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʣʠ ʥʘ cʧʝʢʪʨʦʬʣʶʦʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ 295/540 ʥʤ. 

ʂʦʥʪʨʦʣʝʤ ʩʣʫʛʫʚʘʣʘ ʭʦʣʦcʪʘ ʧʨʦʙʘ, ʷʢʘ ʤʽʩʪʠʣʘ ʽʥʢʫʙʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ. ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʣʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ 

ʚʽʜ ʢʦʥʪʨʦʣʶ. 

 

2.13. ɺʠʟʥʘʯʝʥʥʷ ʽʥʜʦʣʘʤʽʥ 2,3-ʜʠʦʢcʠʛʝʥʘʟʦʾ ʘʢʪʠʚʥʦcʪʽ ʚ ʤʦʟʢʫ ʪʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ 

ɯʥʜʦʣʘʤʽʥ 2,3-ʜʠʦʢcʠʛʝʥʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ Kudʦ Y. et 

al [414]. ɻʦʤʦʛʝʥʘʪʠ ʪʢʘʥʠʥ ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 12000 g. ʉʫʧʝʨʥʘʪʘʥʪ 

ʚʠʢʦʨʠcʪʦʚʫʚʘʣʠ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦcʣʽʜʞʝʥʥʷʭ. ɺ ʤʽʨʦʧʨʦʙʽʨʢʘʭ ʪʠʧʫ 

çʝʧʧʝʥʜʦʨʬè ʛʦʪʫʚʘʣʠ ʽʥʢʫʙʘʮʽʡʥʝ cʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʽcʪʠʣʦ 100 ʤʄ ʢʘʣʽʡ-

ʬʦcʬʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 7,5, 5 ʤʄ L-ʪʨʠʧʪʦʬʘʥ, 10 ʤʄ ʘcʢʦʨʙʘʪ, 0,2 ʤʄ 

ʤʝʪʠʣʝʥʦʚʠʡ ʙʣʘʢʠʪʥʠʡ, 50 ʤʢʛ ʢʘʪʘʣʘʟʠ, ʚ ʷʢʝ ʜʦʜʘʚʘʣʠ 20 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪʫ. 

ʇʨʦʙʠ ʽʥʢʫʙʫʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 370C ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʈʝʘʢʽʶ ʟʫʧʠʥʷʣʠ 

ʰʣʷʭʦʤ ʦcʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʚʘʥʥʷ 20 ʤʢʣ 10% ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ 

ʢʠcʣʦʪʠ. ɺʽʜʦʢʨʝʤʣʝʥʥʷ ʦʩʘʜʞʝʥʠʭ ʙʽʣʢʽʚ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ 15 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 2500 g. ɼʘʣʽ ʚʽʜʙʠʨʘʣʠ 0,2 ʤʣ ʩʫʧʝʨʥʘʪʘʥʪʫ, ʜʦ 

ʷʢʦʛʦ ʜʦʜʘʚʘʣʠ 1 ʤʣ 1 ʄ ʪʨʽc-ʅCɯ, ʨʅ 7,0. ɽʢcʪʠʥʮʽʶ ʟʨʘʟʢʽʚ ʚʠʤʽʨʶʚʘʣʠ 

cʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 360 ʥʤ, ʧʨʦʪʠ ʭʦʣʦcʪʦʾ ʧʨʦʙʠ, ʷʢʘ 

ʤʽʩʪʠʣʘ ʽʥʢʫʙʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ. ɯʥʜʦʣʘʤʽʥ 2,3-

ʜʠʦʢcʠʛʝʥʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʢʦʥʪʨʦʣʶ. 
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2.14. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽcʪʫ 5-ʛʽʜʨʦʢcʠʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ ʪʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ 

ɺʤʽʩʪ 5-ʛʽʜʨʦʢʩʠʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʂʘʣʥʠʥʷ ʀ.ʕ. [415]. ɻʦʤʦʛʝʥʘʪʠ ʪʢʘʥʠʥ ʟʤʽʰʫʚʘʣʠ ʟ 0,4 

ʄ ʧʝʨʭʣʦʨʥʦʶ ʢʠcʣʦʪʦʶ ʜʣʷ ʦcʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʫ cʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:5 (ʚ/ʦ). 

ʇʨʦʙʠ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 4 C ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. ɼʘʣʽ ʟʨʘʟʢʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 5ʭʚ ʧʨʠ 800g ʚ ʮʝʥʪʨʠʬʫʟʽ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ 4 C. ʇʽcʣʷ ʨʦʟʜʽʣʝʥʥʷ 

ʬʘʟ ʚʽʜʙʠʨʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ, ʚ ʷʢʦʤʫ ʜʦʚʦʜʠʣʠ ʨʅ ʜʦ 5-6 ʟʘ ʜʦʧʦʤʦʛʦʶ 2ʄ ʂʆʅ. 

ʇʨʦʙʠ ʧʦʚʪʦʨʥʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʚ ʮʝʥʪʨʠʬʫʟʽ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ 4 C. 

ʅʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʚ ʦʙôʻʤʽ 0,5 ʤʣ ʟʤʽʰʫʚʘʣʠ ʟ 2,5 ʤʣ 1ʄ HClO4 ʪʘ ʽʥʪʝʥcʠʚʥʦ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʥʘ ʰʝʡʢʝʨʽ ʚʧʨʦʜʦʚʞ 5 ʭʚ. ɼʘʣʽ ʟʨʘʟʢʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 

30 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 2000 g. ɺ ʦʪʨʠʤʘʥʽʡ ʥʘʜʦʩʘʜʦʚʽʡ ʨʽʜʠʥʽ ʜʦʚʦʜʠʣʠ ʨʅ ʜʦ 9,5-

10,5 ʟʘ ʜʦʧʦʤʦʛʦʶ 5ʄ NʘʆH. ʇʽcʣʷ ʮʴʦʛʦ ʜʦ ʟʨʘʟʢʽʚ ʜʦʜʘʚʘʣʠ 2,5 ʤʣ n-

ʛʝʧʪʘʥʦʣʫ (ʷʢʠʡ ʙʫʚ ʧʦʧʝʨʝʜʥʴʦ ʥʘʩʠʯʝʥʠʡ NʘCl), ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ ʥʘ ʰʝʡʢʝʨʽ 

ʚʧʨʦʜʦʚʞ 15 ʭʚ. ʈʦʟʜʽʣʝʥʥʷ ʬʘʟ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 

3 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 500 g. 1 ʤʣ ʚʦʜʥʦʾ ʬʘʟʠ, ʷʢʘ ʟʥʘʭʦʜʠʣʘʩʴ ʟʥʠʟʫ ʧʨʦʙʽʨʢʠ, 

ʚʽʜʙʠʨʘʣʠ ʪʘ ʜʦʜʘʚʘʣʠ ʜʦ ʥʝʾ 0,3 ʤʣ 11,6 ʄ HCl. ɺʤʽʩʪ 5-ʛʽʜʨʦʢcʠʪʨʠʧʪʦʬʘʥʫ 

ʚʠʤʽʨʶʚʘʣʠ ʥʘ cʧʝʢʪʨʦʬʣʶʦʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ 295/540 ʥʤ. 

ʧʨʦʪʠ ʭʦʣʦcʪʦʾ ʧʨʦʙʠ, ʷʢʘ ʤʽcʪʠʣʘ 1 ʤʣ ʜʠcʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʪʘ 0,3 ʤʣ 11,6 ʄ 

HCl. ɺʤʽcʪ 5-ʛʽʜʨʦʢcʠʪʨʠʧʪʦʬʘʥʫ ʚʠʨʘʞʘʣʠ ʚʽʜcʦʪʢʘʭ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʶ, 

ʷʢʝ ʧʨʠʡʤʘʣʠ ʟʘ 100%. 

 

2.15. ɺʠʟʥʘʯʝʥʥʷ ʤʦʥʦʘʤʽʥʦʢcʠʛʝʥʘʟʥʦʾ ʘʢʪʠʚʥʦcʪʽ cʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, 

ʤʦʟʢʫ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʩʠʨʦʚʘʪʢʦʚʦʾ ʤʦʥʦʘʤʽʥʦʢcʠʜʘʟʥʦʾ ʘʢʪʠʚʥʦcʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʤʝʪʦʜʦʤ ɹʘʣʘʢʣʝʝʚcʢʦʛʦ ɸ.ʀ. ʪʘ ʽʥ. [416]. ɺ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʣʝʞʠʪʴ 

ʫʪʚʦʨʝʥʥʷ ʧʽʜ ʜʽʻʶ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ ʙʝʥʟʘʣʴʜʝʛʽʜʘ ʟ ʙʝʥʟʠʣʘʤʽʥ 

ʛʽʜʨʦʭʣʦʨʠʜʫ. ɹʝʥʟʘʣʴʜʝʛʽʜ ʚʟʘʻʤʦʜʽʻ ʟ 2,3-ʜʠʥʽʪʨʦʬʝʥʽʣʛʽʜʨʘʟʠʥʦʤ ʪʘ 

ʫʪʚʦʨʶʶʻ ʥʝʨʦʟʯʠʥʥʠʡ ʛʽʜʨʘʟʦʥ, ʷʢʠʡ ʤʦʞʥʘ ʦʩʘʜʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. ʆcʘʜ ʛʽʜʨʘʟʦʥʫ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚ ʣʫʞʥʦʤʫ cʝʨʝʜʦʚʠʱʽ 
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ʫʪʚʦʨʶʶʻ ʩʪʽʡʢʫ ʟʘʙʘʨʚʣʝʥʫ ʩʧʦʣʫʢʫ ʤʘʣʠʥʦʚʦʛʦ ʢʦʣʴʦʨʫ, ʚʤʽʩʪ ʷʢʦʾ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ. ɺ ʧʨʦʙʽʨʢʘʭ ʛʦʪʫʚʘʣʠ ʽʥʢʫʙʘʮʽʡʥʝ 

cʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʽcʪʠʣʦ 0,5 ʤʣ 0,2 ʄ ʬʦcʬʘʪʥʦʛʦ ʙʫʬʝʨʘ, ʨʅ 7,4, 2 ʤʣ 

ʜʠcʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʪʘ 0,1 ʤʣ 1% ʨʦʟʯʠʥʫ ʙʝʥʟʠʣʘʤʽʥ ʛʽʜʨʦʭʣʦʨʠʜʫ. ʍʦʣʦʩʪʘ 

ʧʨʦʙʘ ʥʝ ʤʽʩʪʠʣʘ ʙʝʥʟʠʣʘʤʽʥ ʛʽʜʨʦʭʣʦʨʠʜ. ʈʝʘʢʮʽʶ ʟʘʧʫʩʢʘʣʠ ʚʥʝʩʝʥʥʷʤ ʜʦ 

ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 0,5 ʤʣ ʩʠʨʦʚʘʪʢʠ. ʇʨʦʙʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 3 ʛʦʜ 

ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 37
ʦ
C. ʈʝʘʢʮʽʶ ʟʫʧʠʥʷʣʠ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʧʨʦʙ 1 ʤʣ 20 % ʪʨʠ 

ʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ. ʆʩʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 10 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 600 g. ɺʽʜʙʠʨʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʪʘ 

ʜʦʜʘʚʘʣʠ ʜʦ ʥʴʦʛʦ 0,5 ʤʣ 0,1 % ʨʦʟʯʠʥʫ 2,3-ʜʠʥʽʪʨʦʬʝʥʽʣʛʽʜʨʘʟʠʥʘ 

(ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʦʛʦ ʥʘ 2ʄ ʅCl). ʇʨʦʙʠ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 

25 ʭʚ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ɼʘʣʽ ʧʨʦʚʦʜʠʣʠ ʦʩʘʜʞʝʥʥʷ ʛʽʜʨʘʟʦʥʫ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʦʪʷʛʦʤ 25 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 700 g. ɼʦ ʦcʘʜʫ ʛʽʜʨʘʟʦʥʫ 

ʜʦʜʘʚʘʣʠ 5 ʤʢʣ 3ʄ NʘʆH ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ. ɼʘʣʽ ʜʦ ʧʨʦʙ ʜʦʜʘʚʘʣʠ 1 ʤʣ 96% 

ʝʪʘʥʦʣʫ, ʪʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʚʠʪʦʢ ʤʘʣʠʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɺʤʽcʪ ʛʽʜʨʘʟʦʥʫ 

ʚʠʟʥʘʯʘʣʠ cʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 460 ʥʤ ʧʨʦʪʠ ʝʪʘʥʦʣʫ. 

ɸʢʪʠʚʥʽʩʪʴ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʶ, 

ʚʠʨʘʭʦʚʫʶʯʠ ʦʜʠʥʠʮʽ ʝʢʩʪʠʥʮʽʾ ʥʘ 1 ʤʣ ʩʠʨʦʚʘʪʢʠ ʟʘ 1 ʛʦʜ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʦʥʦʘʤʽʥʦʢcʠʜʘʟʥʦʾ ʘʢʪʠʚʥʦcʪʽ ʫ ʤʦʟʢʫ ʪʘ ʛʦʤʦʛʝʥʘʪʽ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ʂʘʣʥʽʷ [417]. ɺ ʤʽʨʦʧʨʦʙʽʨʢʘʭ 

ʪʠʧʫ çʝʧʧʝʥʜʦʨʬè ʛʦʪʫʚʘʣʠ ʽʥʢʫʙʘʮʽʡʥʝ cʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʽcʪʠʣʦ 0,1 ʄ Na-

ʬʦcʬʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 7,4 ʪʘ 100 ʤʢʛ ʢʽʥʫʨʘʤʽʥ ʜʠʛʽʜʨʦʙʨʦʤʽʜʫ. ʈʝʘʢʮʽʶ 

ʟʘʧʫʩʢʘʣʠ ʚʥʝʩʝʥʥʷʤ ʜʦ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 100 ʤʢʣ ʛʦʤʦʛʝʥʘʪʫ. ʇʨʦʙʠ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 370C. ʈʝʘʢʮʽʶ ʟʫʧʠʥʷʣʠ ʰʣʷʭʦʤ 

ʦʩʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 160 ʤʢʣ HClO4. ɼʣʷ ʦcʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʧʨʦʙʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʭʚ ʥʘ ʰʚʠʜʢʦʩʪʽ 900 g ʚ ʮʝʥʪʨʠʬʫʟʽ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ 4 C. ɼʘʣʽ ʚʽʜʙʠʨʘʣʠ 1 ʤʣ ʩʫʧʝʨʥʘʪʘʥʪʫ ʪʘ ʜʦʜʘʚʘʣʠ ʜʦ ʥʴʦʛʦ 

2 ʤʣ 1 ʥ NʘʆH. ɺʤʽcʪ ʧʨʦʜʫʢʪʫ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʢʽʥʫʨʘʤʽʥ 

ʜʠʛʽʜʨʦʙʨʦʤʽʜʫ - 4-ʛʽʜʨʦʢcʠʢʚʽʥʦʣʽʥʫ ʚʠʤʽʨʶʚʘʣʠ ʥʘ cʧʝʢʪʨʦʬʣʶʦʨʦʬʦʪʦʤʝʪʨʽ 

ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʴ 315/380 ʥʤ. ɺ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʦʣʦcʪʫ 
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ʧʨʦʙʠ, ʷʢʘ ʤʽʩʪʠʣʘ ʽʥʢʫʙʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʜʠcʪʠʣʴʦʚʘʥʫ ʚʦʜʫ. ɸʢʪʠʚʥʽʩʪʴ 

ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʶ. 

 

2.16. ɺʠʟʥʘʯʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢcʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦcʪʽ ʚ ʤʦʟʢʫ ʪʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢcʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦcʪʽ ʫ ʤʦʟʢʫ ʪʘ ʛʦʤʦʛʝʥʘʪʽ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ Sʘngwʘn R.  et al [418]. 

ɻʦʤʦʛʝʥʘʪʠ ʪʢʘʥʠʥ ʟʤʽʰʫʚʘʣʠ ʟ 0,4 ʄ ʧʝʨʭʣʦʨʥʦʶ ʢʠcʣʦʪʦʶ ʜʣʷ ʦcʘʜʞʝʥʥʷ 

ʙʽʣʢʽʚ ʫ cʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:5 (ʚ/ʦ). ʇʨʦʙʠ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 4 C ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. 

ɼʘʣʽ ʟʨʘʟʢʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5ʭʚ ʧʨʠ 800g ʚ ʮʝʥʪʨʠʬʫʟʽ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ 4 C. ʇʽcʣʷ ʨʦʟʜʽʣʝʥʥʷ ʬʘʟ ʚʽʜʙʠʨʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ, ʚ ʷʢʦʤʫ 

ʜʦʚʦʜʠʣʠ ʨʅ ʜʦ 5-6 ʟʘ ʜʦʧʦʤʦʛʦʶ 2ʄ ʂʆʅ. ʇʨʦʙʠ ʧʦʚʪʦʨʥʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʚ 

ʮʝʥʪʨʠʬʫʟʽ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʠ 4 C. ɼʘʣʽ ʚʽʞʙʠʨʘʣʠ 100 ʤʢʣ cʫʧʝʨʥʘʪʘʥʪʫ ʽ 

ʜʦʜʘʚʘʣʠ 900 ʤʢʣ 100 ʤʄ tris-ʅCl ʙʫʬʝʨʫ, ʨʅ 8.0, ʟ ʜʦʜʘʚʘʥʥʷʤ 5 ʤʄ ɓ-

ʤʝʨʢʘʧʪʦʝʪʘʥʦʣ ʪʘ 10% ʛʣʽʮʝʨʦʣ. ʇʽcʣʷ ʮʴʦʛʦ ʧʨʦʙʠ ʟʤʽʰʫʚʘʣʠ ʟ 2 ʤʣ 4 ʤʄ 

NʘʆH ʪʘ 5 ʤʣ ʝʪʠʣʘʮʝʪʘʪʫ ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʥʘ ʰʝʡʢʝʨʽ ʧʨʦʪʷʛʦʤ 1 ʭʚ. 

ʈʦʟʜʽʣʝʥʥʷ ʬʘʟ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʦʙ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʥʘ 

ʱʚʠʜʢʦʩʪʽ 250 g. ɺʠʟʥʘʯʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢcʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦcʪʽ 

ʧʨʦʚʦʜʠʣʠ ʚ ʦʨʛʘʥʽʯʥʽʡ ʬʘʟʽ ʟʘ ʜʦʧʦʤʦʛʦʶ cʧʝʢʪʨʦʬʣʫʦʨʦʬʦʪʦʤʝʪʨʫ ʧʨʠ 

ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ ʟʙʫʜʞʝʥʥʷ ï 280/340 ʥʤ, ʧʨʦʪʠ ʭʦʣʦcʪʦʾ ʧʨʦʙʠ, ʷʢʘ ʤʽʩʪʠʣʘ 

ʽʥʢʫʙʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʜʠcʪʠʣʴʦʚʘʥʫ ʚʦʜʫ. ʊʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢcʠʣʘʟʥʫ 

ʘʢʪʠʚʥʽcʪʴ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʶ. 

 

2.17. ʄʝʪʦʜʠ ʝʢʩʪʨʘʢʮʽʾ ʣʽʧʽʜʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ 

ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ɽʢʩʪʨʘʢʮʽʶ ʣʽʧʽʜʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ʌʦʣʯʘ ʟ ʤʦʜʠʬʽʢʘʮʽʷʤʠ [419]. ɼʦ 

ʘʣʽʢʚʦʪʠ ʤʝʤʙʨʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟ ʨʦʟʨʘʭʫʥʢʫ (3 ʤʛ ʙʽʣʢʘ) ʜʦʜʘʚʘʣʠ 

ʝʢʩʪʨʘʛʫʶʯʦʾ ʩʫʤʽʰʽ ï ʭʣʦʨʦʬʦʨʤ: ʤʝʪʘʥʦʣ (1:2) ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʦʟʯʠʥʥʠʢʽʚ ʭʣʦʨʦʬʦʨʤ : ʤʝʪʘʥʦʣ : ʚʦʜʘ 1 : 2 : 0,8. ʉʫʤʽʰ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 4
0
ʉ 

15 ʭʚ. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʨʦʟʜʽʣʝʥʥʷ ʬʘʟ ʧʨʦʙʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 15 ʭʚ 
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ʧʨʠ 300g. ʅʠʞʥʶ ʭʣʦʨʦʬʦʨʤʥʫ ʬʘʟʫ ʟʘʙʠʨʘʣʠ, ʘ ʜʦ ʚʦʜʥʦ-ʤʝʪʘʥʦʣʴʥʦʾ ʬʘʟʠ 

ʜʦʜʘʚʘʣʠ ʪʘʢʠʡ ʩʘʤʠʡ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʫ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. ɼʣʷ 

ʢʨʘʱʦʛʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʩʫʤʽʰ ʟʘʣʠʰʘʣʠ ʥʘ 12 ʛʦʜ ʧʨʠ 4
0
ʉ. ʍʣʦʨʦʬʦʨʤʥʽ ʬʘʟʠ 

ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʚʠʧʘʨʶʚʘʣʠ ʥʘ ʨʦʪʦʨʥʦʤʫ ʚʠʧʘʨʶʚʘʯʽ, ʩʫʭʠʡ ʟʘʣʠʰʦʢ 

ʨʦʟʯʠʥʷʣʠ ʚ ʭʣʦʨʦʬʦʨʤʽ, ʧʨʦʜʫʚʘʣʠ ʘʟʦʪʦʤ. ʃʽʧʽʜʥʽ ʝʢʩʪʨʘʢʪʠ ʟʙʝʨʽʛʘʣʠ ʫ 

ʭʦʣʦʜʠʣʴʥʽʡ ʢʘʤʝʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ 8
0
ʉ. 

ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ Chromy V. et al. [420]. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʥʝʥʘʩʠʯʝʥʠʭ ʣʽʧʽʜʽʚ, 

ʧʽʩʣʷ ʛʽʜʨʦʣʽʟʫ ʩʽʨʯʘʥʦʶ ʢʠʩʣʦʪʦʶ, ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʬʦʩʬʦʨʥʦʚʘʥʽʣʽʥʦʚʠʤ 

ʨʝʘʢʪʠʚʦʤ ʟ ʫʪʚʦʨʝʥʥʷʤ ʟʘʙʘʨʚʣʝʥʦʾ ʩʧʦʣʫʢʠ, ʱʦ ʤʘʻ ʤʘʢʩʠʤʫʤ ʧʦʛʣʠʥʘʥʥʷ 

ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 530 ʥʤ. ʃʽʧʽʜʥʠʡ ʝʢʩʪʨʘʢʪ (0,01 ʤʣ) ʚʥʦʩʠʣʠ ʫ ʧʨʦʙʽʨʢʫ, 

ʜʦʜʘʚʘʣʠ 1,0 ʤʣ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ. ɺʤʽʩʪ ʧʨʦʙʽʨʦʢ ʩʪʨʫʰʫʚʘʣʠ ʽ ʛʨʽʣʠ ʥʘ 

ʢʠʧʣʷʯʽʡ ʚʦʜʷʥʽʡ ʙʘʥʽ 10 ʭʚ. ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʙʽʨʦʢ 5 ʭʚ ʭʦʣʦʜʥʦʶ ʚʦʜʦʶ 

ʦʙʝʨʝʞʥʦ ʚʽʜʤʽʨʷʶʪʴ ʫ ʧʨʦʙʽʨʢʠ 2,0 ʤʣ ʬʦʩʬʦʨʥʦʚʘʥʽʣʽʥʦʚʦʛʦ ʨʝʘʢʪʠʚʘ 

(10,0ʤʤʦʣʴ/ʣ, 11,5 ʤʦʣʴ/ʣ ʦʨʪʦʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ). ɺʤʽʩʪ ʟʤʽʰʫʶʪʴ, ʧʨʦʙʽʨʢʠ 

ʦʭʦʣʦʜʞʫʶʪʴ 2 ʭʚ ʫ ʭʦʣʦʜʥʽʡ ʚʦʜʽ. ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ 

ʱʽʣʴʥʽʩʪʴ ʧʨʦʙ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 530 ʥʤ ʧʨʦʪʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʦʟʯʠʥʫ. ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

.

0,40.

ʢʘʣʽʙ

ʜʦʩʣ

ɽ

ɽ
ʉ

³
=

 

ʜʝ ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʜʦʩʣʽʜʥʽʡ ʧʨʦʙʽ, ʤʢʛ/ʤʛ ʙʽʣʢʘ; ɽʜ ï ʝʢʩʪʠʥʮʽʷ ʜʦʩʣʽʜʥʦʾ 

ʧʨʦʙʠ, ʦʜʠʥʠʮʽ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ; ɽʢ ï ʝʢʩʪʠʥʮʽʷ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʧʨʦʙʠ, 

ʦʜʠʥʠʮʽ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ; 40,0 ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʚ 

ʢʘʣʽʙʨʫʚʘʣʴʥʦʤʫ ʨʦʟʯʠʥʽ, ʤʢʛ/ʤʛ ʙʽʣʢʘ. ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʚʠʨʘʞʘʣʠ ʚ 

ʤʢʛ/ʤʛ ʙʽʣʢʘ ʩʫʩʧʝʥʟʽʾ ʉʄʏ. 

 

2.18. ʈʦʟʜʽʣʝʥʥʷ ʬʦʩʬʦʣʽʧʽʜʽʚ ʤʝʪʦʜʦʤ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʨʽʟʥʽ ʢʣʘʩʠ ʣʽʧʽʜʽʚ ʬʨʘʢʮʽʦʥʫʶʪʴʩʷ ʫ 

ʨʽʟʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ. ʈʦʟʜʽʣʝʥʥʷ ʬʦʩʬʦʣʽʧʽʜʽʚ (ʌʃ) ʧʨʦʚʦʜʠʣʠ ʜʚʦʚʠʤʽʨʥʦʶ 

ʤʽʢʨʦʪʦʥʢʦʰʘʨʦʚʦʶ ʭʨʦʤʘʪʦʛʨʘʬʽʻʶ ʟʘ ʤʝʪʦʜʦʤ Brockhuyse R.M. [421] ʥʘ 
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ʧʣʘʩʪʠʥʢʘʭ Sorbfil ʨʦʟʤʽʨʦʤ 10*10 ʩʤ. ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʾʭ ʘʢʪʠʚʫʚʘʣʠ ʧʨʠ 

1100ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʍʨʦʤʘʪʦʛʨʘʬʽʶ ʧʨʦʚʦʜʠʣʠ ʫ ʩʢʣʷʥʠʭ ʢʘʤʝʨʘʭ ʚʠʩʦʪʦʶ 

18-20 ʩʤ, ʜʽʘʤʝʪʨʦʤ 16-17 ʩʤ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ. ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʣʘʩʪʠʥ 

ʦʪʨʠʤʘʥʽ ʣʽʧʽʜʥʽ ʝʢʩʪʨʘʢʪʠ ʥʘʥʦʩʠʣʠ ʥʘ ʚʽʜʩʪʘʥʽ 2,5 ʩʤ ʚʽʜ ʢʨʘʶ ʧʣʘʩʪʠʥʠ ʪʘ 

ʨʦʟʛʘʥʷʣʠ ʾʭ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʭ ʩʠʩʪʝʤʘʭ. ʋ ʧʝʨʰʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʩʠʩʪʝʤʫ - ʭʣʦʨʦʬʦʨʤ : ʤʝʪʘʥʦʣ : 28% ʘʤʽʘʢ (90:54:11), ʘ ʚ ʜʨʫʛʦʤʫ Ƅ 

ʭʣʦʨʦʬʦʨʤ : ʤʝʪʘʥʦʣ : ʣʴʦʜʦʚʘ ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ : ʚʦʜʘ (90:40:12:2). ʇʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʧʝʨʰʦʛʦ, ʧʣʘʩʪʠʥʠ ʜʦʙʨʝ 

ʚʠʩʫʰʫʚʘʣʠ ʜʦ ʧʦʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʬʦʩʬʦʣʽʧʽʜʥʠʭ ʢʣʘʩʽʚ. ʏʘʩ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ ʩʢʣʘʜʘʚ 60-65 ʭʚ. ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʠʩʫʰʝʥʽ ʧʣʘʩʪʠʥʢʠ ʬʘʨʙʫʚʘʣʠ ʚ ʧʘʨʘʭ ʡʦʜʫ 10 ʭʚ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ 

ʟʘʚʝʨʰʫʚʘʣʠ ʩʧʽʚʩʪʘʚʣʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʬʦʩʬʦʣʽʧʽʜʠ ʟ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʩʪʘʥʜʘʨʪʽʚ ʬʦʩʬʦʣʽʧʽʜʽʚ ʟ ʚʽʜʦʤʠʤ ʟʥʘʯʝʥʥʷʤ 

Rf. ɺʤʽʩʪ ʌʃ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ, ʦʙʨʘʭʫʥʦʢ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ ImageJ. 

 

2.19. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʣʴʥʦʛʦ ʪʘ ʝʪʝʨʠʬʽʢʦʚʘʥʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʚʽʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ 

ʦʩʥʦʚʘʥʠʡ ʥʘ ʨʝʘʢʮʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʣʴʦʨʦʚʦʛʦ ʨʝʘʢʪʠʚʘ ʟ ʭʦʣʝʩʪʝʨʦʣʦʤ ʚ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ [422]. ʄʝʪʦʜ ʚʢʣʶʯʘʚ ʚ ʩʝʙʝ ʜʚʘ ʝʪʘʧʘ: ʩʧʦʯʘʪʢʫ 

ʚʠʟʥʘʯʘʣʠ ʚʽʣʴʥʠʡ ʭʦʣʝʩʪʝʨʦʣ, ʧʦʪʽʤ ï ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʦʛʦ ʪʘ ʟʚôʷʟʘʥʦʛʦ 

ʭʦʣʝʩʪʝʨʦʣʫ. ɺ ʧʨʦʙʽʨʢʫ ʚʥʦʩʠʣʠ 2 ʤʣ ʢʦʣʴʦʨʦʚʦʛʦ ʨʝʘʢʪʠʚʘ (0,1% ʭʣʦʨʥʝ 

ʟʘʣʽʟʦ (FeCl3 6H2O) ʚ ʣʴʦʜʷʥʽʡ ʦʮʪʦʚʽʡ ʢʠʩʣʦʪʽ, ʱʦ ʟʤʽʰʫʚʘʣʠ ʟ ʯʘʩʪʠʥʘʤʠ ʢʦʥʮ. 

ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3:2), ʧʽʩʣʷ ʯʦʛʦ ʧʽʧʝʪʢʦʶ ʦʙʝʨʝʞʥʦ ʚʥʦʩʠʣʠ 

ʧʦ ʩʪʽʥʮʽ ʧʨʦʙʽʨʢʠ 0,02 ʤʣ ʣʽʧʽʜʥʦʛ ʝʢʩʪʨʘʢʪʫ. ɺʤʽʩʪ ʧʨʦʙʠ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ 

ʽʥʢʫʙʫʚʘʣʠ 1 ʛʦʜ ʧʨʠ +20
0
ʉ. ɺʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 

560 ʥʤ ʚʽʜʥʦʩʥʦ ʢʦʣʴʦʨʦʚʦʛʦ ʨʝʘʢʪʠʚʘ. ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʪʠʥʮʽʾ ʚʽʣʴʥʦʛʦ 

ʭʦʣʝʩʪʝʨʦʣʘ ʩʫʤʽʰ ʢʠʧôʷʪʠʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ 30-60 ʩ. ʇʨʦʙʽʨʢʠ ʦʭʦʣʦʜʞʫʚʘʣʠ 
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ʪʘ ʚʠʟʥʘʯʘʣʠ ʝʢʩʪʠʥʮʽʶ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ ʘʥʘʣʦʛʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʇʘʨʘʣʝʣʴʥʦ ʦʙʨʦʙʣʷʣʠ 0,02 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʭʦʣʝʩʪʝʨʦʣʫ. 

ʩʪʘʥʜʘʨʪʘ

ʦʣʫ  ʭ ʭʦʣʝʩʪʚʽʣʴʥʦʛʦ

 ɽ

  ɽ
=C

 

ɺʤʽʩʪ ʚʠʨʘʞʘʣʠ ʚ ʤʢʛ/ʤʛ ʙʽʣʢʘ. 

 

2.20. ɺʠʤʽʨʶʚʘʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ 

ɺʠʟʥʘʯʝʥʥʷ ʅɸɼĀʅ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ʇʦʢʨʦʚʩʴʢʦʛʦ ɸ.ɸ. ʇʨʠʥʮʠʧ 

ʤʝʪʦʜʘ ʧʦʣʷʛʘʻ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʮʠʪʦʭʨʦʤʘ ʩ ʅɸɼĀʅ ʧʽʜ ʜʽʻʶ ʅɸɼĀʅ-

ʜʝʛʽʜʨʦʛʝʥʘʟʠ (ʂʌ 1.6.99.3.) [423].  

ʉʝʨʝʜʦʚʠʱʝ ʽʥʢʫʙʘʮʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ: 60 ʤʤʦʣʴ 

ʢʘʣʽʡ-ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ (ʨʅ 8,0-8,2), 5 ʤʄ NaN3, 50 ʤʢʄ ʮʠʪ. ʩ. ɺ ʧʨʦʙʽʨʢʠ 

ʚʥʦʩʠʣʠ ʩʫʩʧʝʥʟʽʶ ʉʄʏ, ʷʢʘ ʤʽʩʪʠʣʘ 0,2 ʤʛ ʙʽʣʢʘ. ɺ ʦʜʥʫ ʧʘʨʘʣʝʣʴ ʨʝʘʢʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʦʜʘʚʘʣʠ 2 ʤʢʄ ʨʦʪʝʥʦʥʫ (ʽʥʛʽʙʽʪʦʨʘ ʅɸɼĀʅ-ʂʦQ-

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʠ). ʈʝʘʢʮʽʶ ʟʘʧʫʩʢʘʣʠ ʚʥʝʩʝʥʥʷʤ 2 ʤʄ ʅɸɼĀʅ. ʈʝʘʢʮʽʡʥʫ ʩʫʤʽʰ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 3 ʭʚ. ʇʨʦʙʠ ʬʦʪʦʤʝʪʨʫʚʘʣʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 550 ʥʤ. ʆʧʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʩʣʫʛʫʚʘʣʘ ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʠʪʦʭʨʦʤʫ ʩ ʚ ʧʨʦʙʘʭ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʦʪʦʤʝʪʨʫʚʘʥʥʷ, ʱʦ ʤʽʩʪʠʣʠ ʚʽʜ 1 ʜʦ 80 ʤʢʤʦʣʴ ʮʠʪʦʭʨʦʤʫ ʩ, 

ʙʫʜʫʚʘʣʠ ʢʘʣʽʙʨʦʚʘʣʴʥʫ ʢʨʠʚʫ. ʇʦ ʨʽʟʥʠʮʽ ʝʢʩʪʠʥʮʽʾ (ɽʧʨ-ɽʢ), ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʮʠʪʦʭʨʦʤʫ ʩ, ʚʽʜʥʦʚʣʝʥʦʛʦ ʟʘ ʯʘʩ 

ʽʥʢʫʙʘʮʽʾ. ɸʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʚ ʤʢʤʦʣʷʭ ʮʠʪʦʭʨʦʤʫ ʩ, ʚʽʜʥʦʚʣʝʥʦʛʦ ʟʘ ʯʘʩ 

ʽʥʢʫʙʘʮʽʾ ʟʘ ʭʚʠʣʠʥʫ ʥʘ 1 ʤʛ ʙʽʣʢʘ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʚʠʟʥʘʯʝʥʥʷ ʩʫʢʮʠʥʘʪ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ [383] ʧʦʣʷʨʘʻ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʬʝʨʨʠʮʽʘʥʽʜʫ 

ʢʘʣʽʶ (K3[Fe(CN)6]), ʜʦ ʬʝʨʨʦʮʽʘʥʽʜʫ ʢʘʣʽʷ (K4[Fe(CN)6]) ʩʫʢʮʠʥʘʪʦʤ ʧʽʜ ʜʽʻʶ 

ʩʫʢʮʠʥʘʪ:ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʠ (ʂʌ 1.3.99.1.). ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʧʨʦʧʦʨʮʽʡʥʘ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʦʛʦ ʬʝʨʨʠʮʽʘʥʽʜʫ. ʈʝʘʢʮʽʷ ʧʨʦʪʽʢʘʻ ʧʦ ʥʘʩʪʫʧʥʽʡ ʩʭʝʤʽ: 
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ʉʫʢʮʠʥʘʪ +2[Fe(CN)6] 
3-  ʉɼɻ   ʬʫʤʘʨʘʪ +2ʅ+ + 2[Fe(CN)6]

4-
 

ɸʢʪʠʚʥʽʩʪʴ ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʬʝʨʨʠʮʽʘʥʽʜʫ ʢʘʣʽʶ (K3[Fe (CN)6]) ʚ ʨʝʘʢʮʽʾ ʟ ʩʫʢʮʠʥʘʪʦʤ ʜʦ ʬʝʨʨʦʮʽʘʥʽʜʫ 

ʢʘʣʽʶ (K4 [Fe (CN)6 ]) ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʫ. ɺ ʧʨʦʙʽʨʢʠ ʚʥʦʩʠʣʠ ʩʝʨʝʜʦʚʠʱʝ 

ʽʥʢʫʙʘʮʽʾ: 10 ʤʄ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʫ (ʨʅ=7,8), 5 ʤʄ ʷʥʪʘʨʥʦʾ ʢʠʩʣʦʪʠ, 1,25 ʤʄ 

ɽɼʊɸ, 7,5 ʤʄ ʘʟʠʜʫ ʥʘʪʨʽʶ. ɼʦ ʧʨʦʙ ʜʦʜʘʚʘʣʠ ʧʦ 0,2 ʤʛ ʙʽʣʢʘ ʩʫʩʧʝʥʟʽʾ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʽ ʚʠʜʽʣʝʥʽ ʽʟ ʪʦʥʢʦʾ ʢʠʰʢʠ. ʇʨʦʙʠ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʜʣʷ ʽʥʛʽʙʫʚʘʥʥʷ 

ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ ʘʟʠʜʦʤ ʥʘʪʨʽʶ. ʈʝʘʢʮʽʶ ʨʦʟʧʦʯʠʥʘʣʠ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʧʨʦʙ 

1,25 ʤʄ ʨʦʟʯʠʥʫ ʬʝʨʨʠʮʽʘʥʽʜʫ ʢʘʣʽʶ. ʇʨʦʙʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʭʚ ʧʨʠ 30
0 

ʉ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʨʝʘʢʮʽʶ ʟʫʧʠʥʷʣʠ ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʙ ʜʦ 0Üʉ 

ʰʣʷʭʦʤ ʦʧʫʩʢʘʥʥʷ ʧʨʦʙ ʚ ʣʽʜ ʽ ʜʦʜʘʚʘʥʥʷʤ ʧʦ 1 ʤʣ 0,1% ʥʘʪʨʽʷ 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʫ (ɼʉ-Na). ɺ ʢʦʥʪʨʦʣʴʥʽ ʧʨʦʙʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ 

ʽʥʢʫʙʘʮʽʡʥʦʾ ʩʫʤʽʰʽ, ɼʉ-Na ʜʦʜʘʶʪʴ ʧʝʨʝʜ ʩʫʩʧʝʥʟʽʻʶ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʉɼɻ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʦʙʘʭ ʟ ʧʦʯʘʪʢʫ ʽʥʢʫʙʘʮʽʾ 

ʧʦʚʥʽʩʪʶ ʜʝʥʘʪʫʨʦʚʘʥʘ ʽ ʩʧʝʮʠʬʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʬʝʨʨʠʮʽʘʥʽʜʫ ʩʫʢʮʠʥʘʪʦʤ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʇʽʩʣʷ ʟʫʧʠʥʢʠ ʨʝʘʢʮʽʾ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʙʠ ʬʦʪʦʤʝʪʨʫʚʘʣʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʤʝʪʨʽ ʉʌ-46 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 420 ʥʤ. ʆʧʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʩʣʫʛʫʚʘʣʘ ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʨʨʠʮʽʘʥʽʜʫ ʚ ʧʨʦʙʘʭ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʦʪʦʤʝʪʨʫʚʘʥʥʷ, ʱʦ ʤʽʩʪʠʣʠ ʚʽʜ 100 ʜʦ 1000 ʤʢʛ ʬʝʨʨʽʮʠʘʥʽʜʫ ʚ 4 

ʤʣ ʨʦʟʯʠʥʫ, ʙʫʜʫʚʘʣʠ ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ. ʇʦ ʨʽʟʥʠʮʽ ʝʢʩʪʠʥʮʽʾ (ɽʧʨ-ɽʢ), 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʬʝʨʨʠʮʽʘʥʽʜʫ, ʷʢʠʡ 

ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʟʘ ʯʘʩ ʽʥʢʫʙʘʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʝʘʢʮʽʷ ʧʨʦʪʽʢʘʻ 

ʩʪʝʭʽʦʤʝʪʨʠʯʥʦ ʪʘ 1 ʤʦʣʴ ʩʫʢʮʠʥʘʪʘ ʚʽʜʥʦʚʣʶʻ 2 ʤʦʣʷ ʬʝʨʨʠʮʽʘʥʽʜʫ, ʤʦʞʥʘ 

ʚʠʨʘʞʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʉɼɻ ʢʽʣʴʢʽʩʪʶ ʦʢʠʩʣʝʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ɸʢʪʠʚʥʽʩʪʴ ʉɼɻ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚ ʤʢʤʦʣʷʭ ʦʢʠʩʥʝʥʦʛʦ ʬʝʨʨʦʮʽʘʥʽʜʫ ʟʘ ʭʚʠʣʠʥʫ ʥʘ 1 ʤʛ ʙʽʣʢʘ ʧʦ 

ʬʦʨʤʫʣʽ: 

ɸ=(1000Ĭm)/(2ĬMĬʉĬt), 

ʜʝ m ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʦʛʦ ʬʝʨʨʠʮʽʘʥʽʜʫ ʚ ʧʨʦʙʽ, ʤʢʛ; M ï ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 

ʬʝʨʨʠʮʽʘʥʽʜʫ; ʉ - ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʧʨʦʙʽ, ʤʛ; t ï ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʧʨʦʙʠ, ʭʚ. 
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ʅɸɼÅʅ-ʂʦQ-ʨʝʜʫʢʪʘʟʘ ʩʣʫʛʫʻ ʚʽʜʥʦʚʥʠʢʦʤ ʂʦQ, ʢʦʪʨʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʝʨʝʜʘʻ ʝʣʝʢʪʨʦʥʠ ʥʘ ʩʣʽʜʫʶʯʠʡ ʩʝʛʤʝʥʪ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ, ʱʦ ʥʘʟʠʚʘʶʪʴ 

ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʦʶ (ʢʦʤʧʣʝʢʩ bÅc1, ʯʠ ʢʦʤʧʣʝʢʩ III, ʂʌ 

1.10.2.2.). 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʚʠʟʥʘʯʝʥʥʷ ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ [424,425] ʦʩʥʦʚʘʥʠʡ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʪʘʣʽʟʫʚʘʪʠ ʦʢʠʩʥʝʥʥʷ ʚʽʜʥʦʚʣʝʥʦʛʦ ʫʙʽʭʽʥʦʣʫ 

ʮʠʪʦʭʨʦʤʦʤ ʩ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʥʦʚʣʶʻʪʴʩʷ. ʉʝʨʝʜʦʚʠʱʝ ʽʥʢʫʙʘʮʽʾ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ: 50 ʤʄ ʢʘʣʽʡ-ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ (ʨʅ 7,0), 

250 ʤʄ ʩʘʭʘʨʦʟʘ, 0,2 ʤʄ ɽɼʊɸ, 0,1% ʨʦʟʯʠʥ ʙʠʯʘʯʠʡ ʘʣʴʙʫʤʽʥ, 25 ʤʄ NaN3 ɺ 

ʧʨʦʙʽʨʢʠ ʚʥʦʩʠʣʠ ʩʫʩʧʝʥʟʽʶ ʉʄʏ, ʷʢʘ ʤʽʩʪʠʣʘ 0,2 ʤʛ ʙʽʣʢʘ. ɺ ʦʜʥʫ ʧʘʨʘʣʝʣʴ 

ʨʝʘʢʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʜʘʚʘʣʠ 7 ʥʄ ʘʥʪʠʤʽʮʠʥʫ ɸ (ʽʥʛʽʙʽʪʦʨʘ ʂʦQ-

ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʠ). ɼʦʜʘʚʘʣʠ ʚ ʨʝʘʢʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ 100 ʤʢʄ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʫʙʽʭʽʥʦʣʫ (ʂoQH2) ʪʘ 50 ʤʢʄ ʮʠʪʦʭʨʦʤʫ ʩ. ʇʨʦʙʠ ʬʦʪʦʤʝʪʨʫʚʘʣʠ 

ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 550 ʥʤ. ʆʧʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʩʣʫʛʫʚʘʣʘ ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʠʪʦʭʨʦʤʫ ʩ ʚ ʧʨʦʙʘʭ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʦʪʦʤʝʪʨʫʚʘʥʥʷ, ʱʦ ʤʽʩʪʠʣʠ ʚʽʜ 1 ʜʦ 80 ʤʢʤʦʣʴ ʮʠʪʦʭʨʦʤʫ ʩ, 

ʙʫʜʫʚʘʣʠ ʢʘʣʽʙʨʦʚʘʣʴʥʫ ʢʨʠʚʫ. ʇʦ ʨʽʟʥʠʮʽ ʝʢʩʪʠʥʮʽʾ (ɽʧʨ-ɽʢ), ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʮʠʪʦʭʨʦʤʫ ʩ, ʷʢʠʡ ʚʽʜʥʦʚʠʚʩʷ ʟʘ 

ʯʘʩ ʽʥʢʫʙʘʮʽʾ. ɸʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʚ ʤʢʤʦʣʷʭ ʮʠʪʦʭʨʦʤʫ ʩ, ʚʽʜʥʦʚʣʝʥʦʛʦ ʟʘ 

ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʟʘ ʭʚʠʣʠʥʫ ʥʘ 1 ʤʛ ʙʽʣʢʘ. 

ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʘ (ʂʌ 1.9.3.1.) ʷʚʣʷʻʪʴʩʷ ʪʝʨʤʽʥʘʣʴʥʠʤ ʜʠʭʘʣʴʥʠʤ 

ʬʝʨʤʝʥʪʦʤ, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʻ ʟ ʦʢʩʠʛʝʥʦʤ. ʆʢʠʩʥʝʥʘ ʬʦʨʤʘ 

ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ (Fe
2+
) ʧʨʠʡʤʘʻ ʝʣʝʢʪʨʦʥʠ ʚʽʜ ʚʽʜʥʦʚʣʝʥʦʛʦ ʮʠʪʦʭʨʦʤʘ ʩ, 

ʧʝʨʝʭʦʜʷʯʠ ʚ ʚʽʜʥʦʚʣʝʥʫ ʬʦʨʤʫ (Fe
3+
). ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ [426] ʦʩʥʦʚʘʥʠʡ ʥʘ ʦʢʠʩʥʝʥʥʽ 

ʮʠʪʦʭʨʦʤʫ ʩ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʦʶ. ʉʝʨʝʜʦʚʠʱʝ ʽʥʢʫʙʘʮʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ: 20 ʤʄ ʢʘʣʽʡ-ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ (ʨʅ 7,2), 50 ʤʢʄ 

ʮʠʪʦʭʨʦʤʘ ʩ. ɺ ʧʨʦʙʽʨʢʫ ʚʥʦʩʠʣʠ ʩʫʩʧʝʥʟʽʶ ʉʄʏ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 0,2 ʤʛ ʙʽʣʢʘ. 

ʈʝʘʢʮʽʡʥʫ ʩʫʤʽʰ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 3 ʭʚ. ʇʨʦʙʠ 
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ʬʦʪʦʤʝʪʨʫʚʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 550 ʥʤ. 

ʆʧʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʩʣʫʛʫʚʘʣʘ ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ. ɸʢʪʠʚʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʚ ʤʢʤʦʣʷʭ ʮʠʪʦʭʨʦʤʫ ʩ, ʦʢʠʩʥʝʥʦʛʦ ʟʘ ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʟʘ ʭʚʠʣʠʥʫ ʥʘ 1 ʤʛ ʙʽʣʢʘ: 

ɸ=(VĬæɝ)/(ʂĬʩĬLĬt), 

ʜʝ V ï ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʧʨʦʙʠ; æɝ - ʨʽʟʥʠʮʷ ʝʢʩʪʠʥʮʽʾ (ɽʢ-ɽʧʨ), ʦʜʠʥʠʮʽ 

ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ; ʂ ï ʤʽʣʽʤʦʣʷʨʥʠʡ ʜʝʩʷʪʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʚ 

ʦʜʠʥʠʮʷʭ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘ 1 ʩʤĀʤʄ, ʜʣʷ ʮʠʪʦʭʨʦʤʘ ʩ - 21.0 ʤʄ
-1
Āʩʤ

-1
; ʩ - 

ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʧʨʦʙʽ, ʤʛ; L ï ʜʦʚʞʠʥʘ ʦʧʪʠʯʥʦʛʦ ʰʣʷʭʫ, ʩʤ. (ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʘʭ 

L=1,0 ʩʤ); t ï ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʧʨʦʙʠ, ʭʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʅ
+
-ɸʊʌʘʟʠ (ʂʌ 3.6.1.4.) ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʘ ʇʠʢʫʣʝʚʘ ɸ.ʊ. [427]. ʉʝʨʝʜʦʚʠʱʝ 

ʽʥʢʫʙʘʮʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ: 30 ʤʄ ʪʨʽʩ-HCl (ʨʅ 7,4), 120 

ʤʄ NaCl, 15 ʤʄ KCl, 1 ʤʄ ɽɻʊɸ, 3 ʤʄ ɸʊʌ, 3 ʤʄ MgCl2. ɺ ʦʜʥʫ ʧʘʨʘʣʝʣʴ 

ʨʝʘʢʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʜʘʚʘʣʠ 5 ʤʢʛ/ʤʛ ʙʽʣʢʫ ʦʣʽʛʦʤʽʮʠʥʫ (ʽʥʛʽʙʽʪʦʨʘ Mg
2+

 

ʟʘʣʝʞʥʦʾ ʅ+-ɸʊʌʘʟʠ). ʈʝʘʢʮʽʶ ʽʥʽʮʽʶʚʘʣʠ ʚʥʝʩʝʥʥʷʤ ʩʫʩʧʝʥʟʽʾ ʉʄʏ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʘ 0,075 ʤʛ ʙʽʣʢʫ. ʇʽʩʣʷ ʽʥʢʫʙʫʚʘʥʥʷ (10 ʭʚ) ʧʨʠ 37
0
ʉ ʨʝʘʢʮʽʶ 

ʟʫʧʠʥʷʣʠ 1% ɼʉ-Na. ʅʝʦʨʛʘʥʽʯʥʠʡ ʬʦʩʬʦʨ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʌʽʩʢʝ-ʉʫʙʙʘʨʦʫ 

[428]. ɽʢʩʪʠʥʮʽʶ ʧʨʦʙ ʚʠʟʥʘʯʘʣʠ ʥʘ ʉʌ-46 ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 750 ʥʤ. ɺʤʽʩʪ 

ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʨʦʙʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʢʘʣʽʙʨʫʚʘʣʴʥʦʶ ʢʨʠʚʦʶ. ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʘ ʚʠʟʥʘʯʘʣʠ ʚ ʤʢʤʦʣʷʭ ʬʦʩʬʦʨʫ 

ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʟʘ ʭʚʠʣʠʥʫ ʥʘ 1 ʤʛ ʙʽʣʢʘ. 

 

2.21. ɽʣʝʢʪʨʦʬʦʨʝʟ ʫ ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʤʫ ʛʝʣʽ ʟʘ ʧʨʠʩʫʪʥʦʩʪʽ 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʫ ʥʘʪʨʽʶ 

ʏʠʩʪʦʪʫ ʦʜʝʨʞʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʙʽʣʢʽʚ ʢʦʥʪʨʦʣʶʚʘʣʠ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 10 - 7,5% ɼʉʅ-ʇɸɸɻ ʟʘ ʤʝʪʦʜʦʤ ʃʝʤʣʽ [429]. ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʠʩʫʣʴʬʽʜʥʠʭ ʟʚôʷʟʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 5% ɓ-ʄɽ. ʉʫʤʽʰ ʙʽʣʢʽʚ (ɸmersham 

Biosciences) ʟ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʤʘʩʘʤʠ 94 ʢɼʘ (ʬʦʩʬʦʨʠʣʘʟʘ ɺ), 67 ʢɼʘ 

(ʘʣʴʙʫʤʽʥ), 43 ʢɼʘ (ʦʚʘʣʴʙʫʤʽʥ), 30 ʢɼʘ (ʘʥʛʽʜʨʘʟʘ), 20,1 ʢɼʘ (ʩʦʻʚʠʡ ʽʥʛʽʙʽʪʦʨ 

ʪʨʠʧʩʠʥʫ), 14,4 (ʣʘʢʪʘʣʴʙʫʤʽʥ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʤʘʨʢʝʨʠ. ɽʣʝʢʪʨʦʬʦʨʝʟ 
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ʧʨʦʚʦʜʠʣʠ ʫ ʘʧʘʨʘʪʽ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʝʣʴ-ʝʣʝʢʪʦʨʦʬʦʨʝʟʫ (ɸmersham 

Biosciences) ʫ ʧʣʘʩʪʠʥʘʭ ʟʘʚʪʦʚʰʢʠ 0,75 ʘʙʦ 1,5 ʤʤ ʟʘ 4
ʦ
ʉ. ɻʝʣʽ ʬʘʨʙʫʚʘʣʠ 

0,125% ʨʦʟʯʠʥʦʤ ʢʫʤʘʩʽ G-250 ʫ 25% ʽʟʦʧʨʦʧʘʥʦʣʽ ʪʘ 10% ʦʮʪʦʚʽʡ ʢʠʩʣʦʪʽ ʘʙʦ 

ʘʟʦʪʥʦʢʠʩʣʠʤ ʩʨʽʙʣʦʤ. 

 

2.22. ɼʦʩʣʽʜʞʝʥʥʷ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʩʧʝʢʪʨʫ 

ʭʦʣʘʪʽʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʱʫʨʘʭ ʧʨʦʚʝʜʝʥʽ ʧʽʜ ʫʨʝʪʘʥʦʚʠʤ ʥʘʨʢʦʟʦʤ (ñSigma 

Aldrichò, ʉʐɸ)  (1 ʛ/ʢʛ, ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦ). ʋ ʱʫʨʽʚ ʢʘʥʶʣʶʚʘʣʠ ʟʘʛʘʣʴʥʫ 

ʞʦʚʯʥʫ ʧʨʦʪʦʢʫ. ɺʧʨʦʜʦʚʞ 3 ʛʦʜʠʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠʩʴ ʧʽʚʛʦʜʠʥʥʽ 

ʧʨʦʙʠ ʞʦʚʯʽ. ɿʘ ʦʜʠʥʠʮʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ, 

ʚʚʘʞʘʣʠ ʩʝʨʝʜʥʶ ʦʙ`ʻʤʥʫ ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ, ʷʢʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʦʙ`ʻʤʦʤ ʞʦʚʯʽ (ʤʢʣ), ʱʦ ʩʝʢʨʝʪʫʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ 1 ʭʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 1 ʛ 

ʧʝʯʽʥʢʠ [430]. ʊʘʢ ʷʢ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ [431,432,433], ʫ ʟʽʙʨʘʥʠʭ ʧʽʚʛʦʜʠʥʥʠʭ ʧʨʦʙʘʭ ʞʦʚʯʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʪʘ ʜʝʥʩʠʪʦʤʝʪʨʘ ɼʆ-1ʄ ʚ ʢʦʞʥʽʡ 

ʧʨʦʙʽ ʞʦʚʯʽ ʚʠʟʥʘʯʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʢʨʝʤʠʭ ʚʽʣʴʥʠʭ ʪʘ ʢʦʥôʶʛʦʚʘʥʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʪʠʥʦʢ ñSilufolò ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʤʠ ʚʠʷʚʣʷʣʠ 

ʚʽʣʴʥʫ ʭʦʣʝʚʫ ʢʠʩʣʦʪʫ ʪʘ ʾʾ ʦʢʨʝʤʽ ʪʘʫʨʦ- ʽ ʛʣʽʢʦʢʦʥôʶʛʘʪʠ (ʪʘʫʨʦʭʦʣʝʚʘ ʢʠʩʣʦʪʘ 

ʽ ʛʣʽʢʦʭʦʣʝʚʘ ʢʠʩʣʦʪʘ). ʋ ʩʫʤʽʰʽ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚʠʷʚʣʝʥʽ ʪʨʠ ʬʨʘʢʮʽʾ 

ʜʝʟʦʢʩʠʭʦʣʘʥʦʚʠʭ ʢʠʩʣʦʪ: ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʫ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʫ, 

ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʫ ʽ ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʫ, ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʫ ʽ 

ʜʝʟʦʢʩʠʭʦʣʝʚʫ, ʚʽʜʧʦʚʽʜʥʦ. ʏʫʪʣʠʚʽʩʪʴ ʤʝʪʦʜʫ ʩʢʣʘʜʘʣʘ 0,25-0,35 ʤʢʛ ʞʦʚʯʥʦʾ 

ʢʠʩʣʦʪʠ ʚ ʧʨʦʙʽ. 

ɺʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʽʦʭʽʤʽʯʥʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ, ʻ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʥ`ʶʛʘʮʽʾ ʽ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ. ʋ ʧʽʚʛʦʜʠʥʥʠʭ ʧʨʦʙʘʭ ʞʦʚʯʽ ʚʠʟʥʘʯʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥ`ʶʛʘʮʽʾ 

ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʦʥ`ʶʛʦʚʘʥʠʭ (ʩʫʤʘ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʪʘʫʨʦʭʦʣʝʚʦʾ,  ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ, ʛʣʽʢʦʭʦʣʝʚʦʾ,  

ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ) ʜʦ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ 
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ʢʠʩʣʦʪ (ʩʫʤʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʭʦʣʝʚʦʾ, ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ), ʘ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ (ʩʫʤʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʫʨʦʭʦʣʝʚʦʾ, 

ʛʣʽʢʦʭʦʣʝʚʦʾ ʪʘ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪ) ʜʦ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ (ʩʫʤʘ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ, 

ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ, ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ 

ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ). 

 

2.23. ʂʽʣʴʢʽʩʥʘ ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ ʽʟ ʟʚʦʨʦʪʥʦʶ 

ʪʨʘʥʩʢʨʠʧʮʽʻʶ (RT-qPCR) 

ʈʅʂ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ Chomczynski (1987) [434]. ʉʠʥʪʝʟ ʢɼʅʂ ʪʘ 

ʢʽʣʴʢʽʩʥʫ ʧʦʣʽʤʝʨʘʟʥʫ ʣʘʥʮʶʛʦʚʫ ʨʝʘʢʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (Real-time PCR, 

ʢʇʃʈ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʦʛʦ ʥʘʙʦʨʫ çThermo Scientific Verso SYBR Green 

1-Step qRT-PCR ROX Mixè (çThermo Scientificè, ʃʠʪʚʘ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦ 0,4 

ʤʢʤʦʣʴ/ʣ ʢʦʞʥʦʛʦ ʧʨʘʡʤʝʨʘ, ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʘʢʠʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʬʽʨʤʦʶ-

ʚʠʨʦʙʥʠʢʦʤ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ: ʩʠʥʪʝʟ ʢɼʅʂ 50Áʉ ï 30 ʭʚ; ʽʥʽʮʽʶʶʯʘ 

ʜʝʥʘʪʫʨʘʮʽʷ 95Áʉ ï 15 ʭʚ; ʜʘʣʽ 40 ʮʠʢʣʽʚ: ʜʝʥʘʪʫʨʘʮʽʷ ɼʅʂ 95Áʉ ï 15 ʩ; 

ʛʽʙʨʠʜʠʟʘʮʽʷ ʧʨʘʡʤʝʨʽʚ 50 ï 53Üʉ ï 35 ʩ; ʜʦʙʫʜʦʚʘ ʣʘʥʮʶʛʘ 72Áʉ ï 30 ʩ.; 

ʝʣʦʥʛʘʮʽʷ ʘʤʧʣʽʬʽʢʘʪʽʚ 72Áʉ ï 5 ʭʚ. ʋ ʨʝʘʢʮʽʷʭ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʨʘʡʤʝʨʽʚ: ʜʣʷ Tgfb1 ï ʧʨʷʤʠʡ - CTTCAGCTCCACAGAGAAGAACTGC ʪʘ 

ʟʚʦʨʦʪʥʠʡ - CACGATCATGTTGGACAACTGCTCC; Ptgs2 ï ʧʨʷʤʠʡ - 

TGCTGTTCCAACCCATGTCA ʪʘ ʟʚʦʨʦʪʥʠʡ - TGTCAGAAACTCAGGCGTAGT; 

Hgf ï ʧʨʷʤʠʡ - AGCTCAGAACCGACCGGCTTGCAACAGGAT ʪʘ ʟʚʦʨʦʪʥʠʡ - 

TTACCAATGATGCAATTTCTAATATAGTCT; ʜʣʷ Actb (ʛʝʥ ɓ-ʘʢʪʠʥʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʘʢʮʽʾ ʟʘʚʜʷʢʠ 

ʢʦʥʩʪʠʪʫʪʠʚʥʽʡ ʝʢʩʧʨʝʩʽʾ) ï ʧʨʷʤʠʡ ï TGGGACGATATGGAGAAGAT ʪʘ 

ʟʚʦʨʦʪʥʠʡ ï ATTGCCGATAGTGATGACCT. ɺʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʚ ʧʘʨʘʣʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʰʣʷʭʦʤ ʧʦʚʪʦʨʝʥʥʷ 

ʢʇʃʈ ʥʘ ʟʨʘʟʢʘʭ ʈʅʂ ʫʩʽʭ ʪʚʘʨʠʥ, ʽʟ ʢʦʞʥʠʤ ʧʨʘʡʤʝʨʦʤ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ ʨʘʟʽʚ. 

ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʮʠʢʣʫ ʘʤʧʣʽʬʽʢʘʮʽʾ ʟʯʠʪʫʚʘʣʘʩʴ ʬʣʫʦʨʝʩʮʝʥʮʽʷ ʙʘʨʚʥʠʢʘ SYBR 
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Green I, ʘ ʧʦ ʟʘʢʽʥʯʝʥʥʽ ʨʝʘʢʮʽʾ ʙʫʜʫʚʘʣʘʩʴ ʢʨʠʚʘ ʧʣʘʚʣʝʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʫʪʚʦʨʝʥʥʷ ʜʠʤʝʨʽʚ ʧʨʘʡʤʝʨʽʚ ʪʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʨʝʘʢʮʽʾ. ʇʦʯʘʪʢʦʚʫ ʢʽʣʴʢʽʩʪʴ 

ʤʈʅʂ ʦʙʨʘʭʦʚʫʚʘʣʠ ʟʘ ʧʦʨʽʚʥʷʣʴʥʠʤ CT ʤʝʪʦʜʦʤ çȹȹCT Methodè, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʇʃʈ ʨʝʘʢʮʽʡ ʙʫʣʘ ʦʜʥʘʢʦʚʦʶ (Ex =(10-1/slope)-1), slope < 0,1. ɺʽʜʥʦʩʥʫ ʢʽʣʴʢʽʩʪʴ 

ʤʈʅʂ ʟʘʟʥʘʯʝʥʠʭ ʛʝʥʽʚ ʥʦʨʤʘʣʽʟʫʚʘʣʠ ʜʦ ʤʈʅʂ Actb. 

 

2.24. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ [435]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʜʫ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ W ʢʨʠʪʝʨʽʡ ʐʘʧʽʨʦ-ʋʽʣʢʘ. ʊʘʢ ʷʢ 

ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʙʫʚ ʥʦʨʤʘʣʴʥʠʤ, ʚ̔ ʨʦʛʽʜʥʽʩʪʴ ʨʽʟʥʠʮʽ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʘ 

ʜʦʩʣʽʜʥʠʤʠ ʚʠʤʽʨʘʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘ t-ʢʨʠʪʝʨʽʻʤ ʉʪôʶʜʝʥʪʘ. ɺʽʨʦʛʽʜʥʦʶ ʚʚʘʞʘʣʠ 

ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʨʽʚʥʶʚʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʨ<0,05. ʇʨʠ ʥʝʚʽʜʧʦʚʽʜʥʦcʪʽ 

ʚʠʙʽʨʢʠ ʢʨʠʪʝʨʽʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʜʦcʪʦʚʽʨʥʽcʪʴ ʚʽʜʤʽʥʥʦcʪʝʡ ʤʽʞ 

ʚʠʙʽʨʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʄʘʥʥʘ-ʋʽʪʥʽ (U). ʈʦʟʨʘʭʫʥʢʠ ʪʘ 

ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʽʚ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ: çOriginLab Origin 9.1è ʪʘ Stʘtsʦft Stʘtʽstʽcʘ 10. 
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  ʈʆɿɼɯʃ 3 

ʄɽʍɸʅɯɿʄʀ ʈʆɿɺʀʊʂʋ ʉʊɽɸʊʆɻɽʇɸʊʆɿʋ  

ɿɸ ʋʄʆɺ ɺɯʉʎɽʈɸʃʔʅʆɻʆ ʆɾʀʈɯʅʅʗ, ɺʀʂʃʀʂɸʅʆɻʆ  

ɺʀʉʆʂʆ-ʂɸʃʆʈɯʁʅʆʖ ɼɯɭʊʆʖ 

ʈʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ ʷʢ ʥʘ ʝʢʟʦʛʝʥʥʽ, ʪʘʢ ʽ ʥʘ 

ʝʥʜʦʛʝʥʥʽ ʯʠʥʥʠʢʠ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʦʙʤʽʥʥʠʭ ʧʦʨʫʰʝʥʴ ʻ 

ʥʘʜʣʠʰʢʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʞʠʨʫ ʪʘ ʚʠʩʦʢʦʚʫʛʣʝʚʦʜʥʘ ʜʽʻʪʘ,  ʷʢʘ ʙʘʛʘʪʘ ʥʘ ʨʽʟʥʽ 

ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ, ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʠʟʴʢʘ ʬʽʟʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ [436].   

 

3.1. ʈʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʽ ʱʫʨʠ ʙʫʣʠ ʟʚʘʞʝʥʽ. ɰʭ ʩʝʨʝʜʥʷ ʤʘʩʘ 

ʜʦʨʽʚʥʶʚʘʣʘ 210,5Ñ6,1 ʛ (ʪʘʙʣ. 3.1). ɼʘʣʽ ʪʚʘʨʠʥʠ ʨʘʥʜʦʤʽʟʦʚʘʥʦ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ 

ʥʘ ʜʚʽ ʛʨʫʧʠ. ʇʝʨʰʘ ʛʨʫʧʘ ʩʣʫʛʫʚʘʣʘ ʢʦʥʪʨʦʣʝʤ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʪʚʘʨʠʥʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʫ ʾʞʫ çPurʽnʘ rʦdʝnt chʦwè ʽ ʚʦʜʫ ʘd 

lʽbʽtum, ʘ ʱʫʨʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ï ɺʂɼ. ʋʧʨʦʜʦʚʞ 18 ʪʠʞʥʽʚ ʚ ʜʠʥʘʤʽʮʽ ʤʠ 

ʚʠʟʥʘʯʘʣʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʫʨʽʚ ʷʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ, ʪʘʢ ʽ ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧʘʭ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʷʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ, ʪʘʢ ʽ ʚ ʛʨʫʧʽ ʱʫʨʽʚ, ʱʦ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʤʘʩʘ ʪʽʣʘ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʣʘ. ʏʝʨʝʟ 18 ʪʠʞʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʘʩʘ ʪʽʣʘ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʨʦʩʣʘ ʥʘ 51,3% (p<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤ ʜʥʝʤ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʤʘʩʘ 

ʪʽʣʘ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ ʟʨʦʩʣʘ ʥʘ 57,0% (p<0,01). ʄʽʞ ʤʘʩʦʶ ʪʽʣʘ ʫ ʱʫʨʽʚ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʨʤ, ʪʘ ʱʫʨʘʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʥʝ ʙʫʣʦ. ʇʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʨʦʩʪʫ ʫ ʱʫʨʽʚ, ʱʦ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʚʽʣʴʥʽʰʝ. ɸ ʤʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʫ ʚʩʽ 

ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ. ʗʢʱʦ ʫ ʱʫʨʽʚ ʯʝʨʝʟ 3 ʪʠʞʥʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʤʘʩʘ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʙʫʣʘ ʥʘ 41,6% (p<0,05) ʙʽʣʴʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, 

ʪʦ ʯʝʨʝʟ 18 ʤʽʩʷʮʽʚ ʮʷ ʨʽʟʥʠʮʷ ʩʢʣʘʣʘ 180,0% (p<0,001) (ʪʘʙʣ. 3.1), ʪʦʙʪʦ, ʫ ʱʫʨʽʚ, 

ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʢʦʥʩʪʘʪʫʚʘʣʠ ʨʦʟʚʠʪʦʢ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ. 
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 ʊʘʙʣʠʮʷ 3.1  

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (M+m) 

 ʄʘʩʘ ʱʫʨʽʚ (ʛ)  ɼʦʚʞʠʥʘ ʪʽʣʘ 

ʱʫʨʽʚ (ʩʤ)  

ʄʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ (ʛ)  
 ʂʦʥʪʨʦʣʴ 

(n=10) 

ɺʂɼ  

(n=10) 

ʂʦʥʪʨʦʣʴ

(n=10)  

ɺʂɼ 

(n=10) 

ʂʦʥʪʨʦʣʴ

(n=10) 

ɺʂɼ  

(n=10) 

1 ʜʝʥʴ 

ʜʦʩʣʽʜʫ 210,5Ñ6,1 

 

210,5Ñ6,1 

 

 

20,3+0,2 

 

20,3+0,2 

 

1,3+0,2 

 

1,3+0,2 

ʏʝʨʝʟ 3 

ʪʠʞʥʽ 228,7Ñ5,4
*
 

 

227,1Ñ6,2
*
 

 

 

20,2+0,3 

 

20,4+0,3 

 

1,2+0,2 

 

1,7+0,3
*/#

 

ʏʝʨʝʟ 6 

ʪʠʞʥʽʚ 

253,6+8,9
*
 256,6+7,8

*
 21,1+0,4

*
 21,0+0,4

*
 1,7+0,3 2,4+0,3* 

ʏʝʨʝʟ 9 

ʪʠʞʥʽʚ 

278,5+9,6
*
 273,1+9,7

*
 22,3+0,4

*
 22,2+0,3

*
 2,2+0,3

**
 2,9+0,3

**/#
 

ʏʝʨʝʟ 12 

ʪʠʞʥʽʚ 

 

288,8+8,3
*
 

 

285,3+6,5* 

 

22,8+0,4
*
 

 

22,4+0,3
*
 

 

2,4+0,4
**

 

 

4,3+0,3
***/##

 

ʏʝʨʝʟ 15 

ʪʠʞʥʽʚ 

 

301,2+8,6
*
 

 

293,9+6,4
**

 

 

23,0+0,3
*
 

 

22,8+0,5
*
 

 

2,5+0,2
**

 

 

5,0+0,5
***/###

 

ʏʝʨʝʟ 18 

ʪʠʞʥʽʚ 

318,6+ 

11,4
**

 

 

330,5+15,4
**

 

 

23,8+0,8
*
 

 

23,0+0,8
*
 

 

4,5+0,8
**

 

 

12,6+3,3
***/###

 

*- p<0,05, ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤ ʜʥʝʤ ʜʦʩʣʽʜʫ; 

 # - p<0,05, ## - p<0,01, ### - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ. 

 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʥʘ ʪʣʽ ɺʂɼ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʧʦʥʫʚʘʥʥʷ ʞʠʨʽʚ ʫ 

ʚʽʩʮʝʨʘʣʴʥʽʡ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ [437], ʘ ʤʘʩʘ ʪʽʣʘ ʟʨʦʩʪʘʻ ʥʝʟʥʘʯʥʦ [438,439]. ʆʪʞʝ, 

ʥʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ. 

 

3.2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʾʭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ 

ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ 

ʐʢʘʣʘ NAS, ʷʢʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ 

ʧʝʯʽʥʮʽ, ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʽ ʥʘʤʠ. ʋ ʪʚʘʨʠʥ ʧʽʩʣʷ 12 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʷ ʥʘ ɺʂɼ ʟʘ 

ʰʢʘʣʦʶ NAS ʟʘʛʘʣʴʥʘ ʢiʣʴʢiʩʪʴ ʙʘʣiʚ, ʱʦ ʦʧʠʩʫʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ 

ʧʝʯʽʥʮʽ, ʩʪʘʥʦʚʠʣʘ 2,34Ñ0,8 (ʪʘʙʣ. 3.2).  
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ʊʘʙʣʠʮʷ 3.2  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʾʭ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ 

ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, (M+m) 

ʇʘʨʘʤʝʪʨʠ ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʨʤ 

(n=15) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ ʱʫʨʽʚ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

(n=15) 

Cʪʝʘʪʦʟ, ʚʠʨʘʞʝʥʽʩʪʴ ʫ 

ʙʘʣʘʭ (0-3) 

 

0,20+0,13 

   

1,65+0,58***  

ʃʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ, 

ʚʠʨʘʞʝʥʽʩʪʴ ʫ ʙʘʣʘʭ (0-2) 

 

0,0+0,0 

 

0,62+0,41***  

ɹʘʣʦʥʥʘ ʜʠʩʪʨʦʬʽʷ (0-2) 0,0+0,0 0,07+0,02***  

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ NAS 

ʫ ʙʘʣʘʭ (0-8) 

 

0,20+0,13 

 

 2,34+0,80***  

ɺʽʜʩʦʪʦʢ ʪʚʘʨʠʥ ʟ ʅɾʍʇ, % - - 

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ. 

 

ɿʘ ʮʽʻʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʷʢʱʦ ʩʫʤʘ ʙʘʣiʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 3 (< 3), ʪʦ 

ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟ ʪʘ ʚʠʢʣʶʯʘʻʪʴʩʷ ʅɾʍʇ. ɿʛʽʜʥʦ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʫ 95,0% ʪʚʘʨʠʥ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʽ ʫ ʷʢʠʭ 

ʨʦʟʚʠʥʫʣʦʩʷ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʦʮʽʥʢʘ ʟʘ ʰʢʘʣʦʶ NAS ʙʫʣʘ < 3  ʙʘʣʽʚ. ʋ ʚʩiʭ 

ʪʚʘʨʠʥ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʚʠʷʚʣʝʥʘ ʞʠʨʦʚʘ ʜʠʩʪʨʦʬi̫  ʫ ʚʠʛʣʷʜʽ 

ʚʝʣʠʢʦʢʨʘʧʣʠʥʥʦʛʦ ʩʪʝʘʪʦʟʫ. ʋ ʱʫʨiʚ ʜʘʥʦʾ ʛʨʫʧʠ ʚʘʞʢʠʡ ʩʪʝʘʪʦʛʝʧʘʪʦʟ 

(ʥʘʢʦʧʠʯʝʥʥʷ ʣiʧiʜiʚ ʫ ʧʘʨʝʥʭiʤi > 66%) ʜiʘʛʥʦʩʪʦʚʘʥʦ ʫ 5,0% ʦʩʦʙʠʥ, ʘ ʣʝʛʢʠʡ 

ʪʘ ʩʝʨʝʜʥiʡ ð ʚ 47,5 ʪʘ 47,5%, ʚiʜʧʦʚiʜʥʦ.  

ʋ 55,0% ʱʫʨʽʚ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʩʧʨʠʯʠʥʷʣʦ ʨʦʟʚʠʪʦʢ ʤôʷʢʦʛʦ 

ʣʦʙʫʣʷʨʥʦʛʦ ʟʘʧʘʣʝʥʥʷ (1 ʙʘʣ ʟʘ ʰʢʘʣʦʶ NAS ð <2 ʚʦʛʥʠʱ ʫ ʧʦʣi ʟʦʨʫ ʧʨʠ 

ʟʙiʣʴʰʝʥʥi Ĭ200). ʋ 5,0% ʱʫʨʽʚ ʟ ʛʨʫʧʠ ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ 

ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʙʘʣʦʥʥʘ ʜʠʩʪʨʦʬiʷ. ʋ 5,0% ʪʚʘʨʠʥ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ 

ʩʫʤʘ ʙʘʣiʚ ʟʘ ʰʢʘʣʦʶ NAS ʩʪʘʥʦʚʠʣʘ 4. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʧʝʯʽʥʮʽ ʫ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʙʫʣʘ ʤʦʨʬʦʤʝʪʨʽʷ 

ʛʝʧʘʪʦʮʠʪʽʚ (ʪʘʙʣ. 3.3). 
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ʄʦʨʬʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄÑm) 

 

 

ʇʦʢʘʟʥʠʢʠ 

 

ʂʦʥʪʨʦʣʴ  

(n=10) 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (n=10) 

3 ʪʠʞʥʽ 6 ʪʠʞʥʽʚ 9 ʪʠʞʥʽʚ 
12 

ʪʠʞʥʽʚ 

15 

ʪʠʞʥʽʚ 

ʇʣʦʱʘ 

ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʷʜʝʨ ʛʝʧʘ-

ʪʦʮʠʪʽʚ (ʤʢʤ
2
) 

ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʦʾ 

ʟʦʥʠ 

20,4Ñ 

0,3 

 

24,4Ñ 

0,5
***

 

25,7Ñ 

0,6
***

 

22,4Ñ 

0,3
***

 

26,9Ñ 

0,5
***

 

28,9Ñ 

0,5
***

 

ʇʣʦʱʘ 

ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʷʜʝʨ ʛʝʧʘ-

ʪʦʮʠʪʽʚ (ʤʢʤ
2
) 

ʧʝʨʠʧʦʨʪʘʣʴʥʦʾ 

ʟʦʥʠ 

25,0Ñ 

0,4 

41,8Ñ 

0,9
***

 

31,4Ñ 

0,8
***

 

31,9Ñ 

0,5
***

 

37,9Ñ 

0,7
***

 

33,6Ñ 

0,6
***

 

ʇʣʦʱʘ 

ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ 

ʮʠʪʦʧʣʘʟʤʠ 

ʛʝʧʘʪʦʮʠʪʽʚ (ʤʢʤ
2
) 

ʮʝʥʪʨʦʣʦʙʫ 

ʣʷʨʥʦʾ ʟʦʥʠ 

106,4Ñ 

1,4 

 

173,7Ñ 

3,1
***

 

142,5Ñ 

3,5
***

 

150,1Ñ 

2,4
***

 

135,7Ñ 

2,1
***

 

144,0Ñ 

2,5
***

 

ʇʣʦʱʘ 

ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ 

ʮʠʪʦʧʣʘʟʤʠ 

ʛʝʧʘʪʦʮʠʪʽʚ (ʤʢʤ
2
) 

ʧʝʨʠʧʦʨʪʘʣʴʥʦʾ 

ʟʦʥʠ 

151,7Ñ 

3,1 

193,9Ñ 

3,4
***

 

171,8Ñ 

2,8
***

 

162,1Ñ 

2,5
**

 

172,0Ñ 

3,2
**

 

160,7Ñ 

3,1
*
 

* ï ʨ < 0,05, ** ï ʨ < 0,01,  ***ï ʨ < 0,001 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʏʝʨʝʟ 3, 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʷʜʝʨ ʛʝʧʘʪʦʮʠʪʽʚ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʦʾ ʟʦʥʠ ʟʨʦʩʪʘʣʘ ʥʘ 19,6% (p<0,001), 

26,0% (p<0,001), 9,8% (p<0,001), 31,9% (p<0,001) ʪʘ 41,7% (p<0,001), ʚʽʜʧʦʚʽʜʥʦ, 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3.3). 

ʇʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʷʜʝʨ ʛʝʧʘʪʦʮʠʪʽʚ ʧʝʨʠʧʦʨʪʘʣʴʥʦʾ ʟʦʥʠ ʯʝʨʝʟ 3, 

6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʟʨʦʩʪʘʣʘ ʥʘ 67,2% (p<0,001), 25,6% 

(p<0,001), 27,6% (p<0,001), 51,6% (p<0,001) ʪʘ 34,4% (p<0,001), ʚʽʜʧʦʚʽʜʥʦ. 

ʇʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʮʠʪʦʧʣʘʟʤʠ ʛʝʧʘʪʦʮʠʪʽʚ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʦʾ ʟʦʥʠ 
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ʯʝʨʝʟ 3, 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 63,3% 

(p<0,001), 33,9% (p<0,001), 41,1% (p<0,001), 27,5% (p<0,001) ʪʘ 35,3% (p<0,001), 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʪʨʦʣʶ. ʇʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʮʠʪʦʧʣʘʟʤʠ ʛʝʧʘʪʦʮʠʪʽʚ 

ʧʝʨʠʧʦʨʪʘʣʴʥʦʾ ʟʦʥʠ ʫ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʫʧʨʦʜʦʚʞ 3, 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʥʘ 

ɺʂɼ, ʟʨʦʩʪʘʣʘ ʥʘ 27,8% (p<0,001), 13,2% (p<0,001), 6,9% (p<0,01), 13,4% (p<0,01) 

ʪʘ 5,9% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, ɺʂɼ ʻ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ 

ʾʭʥʽʭ ʷʜʝʨ. ɰʭ ʨʦʟʤʽʨ ʚʠʨʘʞʝʥʦ ʟʨʦʩʪʘʻ, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʧʝʯʽʥʮʽ, ʷʢʽ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴʩʷ ʥʘ ʪʣʽ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ 

ʪʘ ʚʫʛʣʝʚʦʜʽʚ.  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʜʽʻʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʝʽʥʚʘʟʠʚʥʠʤ ʤʘʨʢʝʨʦʤ ʜʽʘʛʥʦʩʪʠʢʠ  

ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ: ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ 

ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ (ɽʍɿ) ʟʘ ʤʝʪʦʜʦʤ SWEI (Shear Wave 

Elasticity Imaging, SWEI) [440]. ɼʽʘʛʥʦʩʪʠʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʤʝʪʦʜʫ ɽʍɿ 

ʚʠʟʥʘʯʘʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʪʚʘʨʠʥ, ʫ ʷʢʠʭ ʚʜʘʣʦʩʷ ʧʨʦʚʝʩʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʥʘʥʥʷʤ 10 ʚʠʤʽʨʶʚʘʥʴ ɾʇ ʽ ʟ ʟʥʘʯʝʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʦʛʦ ʨʦʟʤʘʭʫ IQR/ʤʝʜʽʘʥʘ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ (ʧʨʠ ʮʴʦʤʫ ʦʜʥʦʨʽʜʥʠʤ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʚʘʞʘʚʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ IQR/ʤʝʜʽʘʥʘ ʩʪʘʥʦʚʠʚ ʤʝʥʰʝ 

30%). ɿʨʦʩʪʘʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʨʽʟʥʦʛʦ ʚʽʢʫ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʽʢʦʚʠʡ ʜʨʝʡʬ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʝʯʽʥʢʠ, ʦʩʦʙʣʠʚʦ ï ʾʾ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʨʦʩʪʘʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ʫ ʪʚʘʨʠʥ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʦʙʫʤʦʚʣʝʥʦ 

ʨʦʟʚʠʪʢʦʤ ʫ ʜʘʥʠʭ ʪʚʘʨʠʥ ʅɾʍʇ. ʇʦʢʘʟʘʥʦ, ʱʦ ʞʦʨʩʪʢʽʩʪʴ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ 

ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 52,2% (p<0,001). 

 

3.3. ʄʝʪʘʙʦʣʽʯʥʠʡ ʧʨʦʬʽʣʴ ʫ ʱʫʨʽʚ ʥʘ ʪʣʽ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

ʊʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʤʽʥ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ. 
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ʏʝʨʝʟ 3, 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʟʨʦʩʪʘʣʘ ʥʘ 50,6% (p<0,05), 58,3% (p<0,05), 69,8% (p<0,05), 46,7% (p<0,05) ʪʘ 

8,3% (p>0,05), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3.4). 

ɸʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʯʝʨʝʟ 3 ʪʠʞʥʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, ʧʨʦʪʝ ʯʝʨʝʟ 6, 9, 

12 ʪʘ 15 ʪʠʞʥʽʚ ʚʦʥʘ ʟʨʦʩʪʘʣʘ ʥʘ 52,8% (p<0,05), 71,2% (p<0,05), 34,7 (p>0,05) ʪʘ 

71,2 (p<0,05), ʚʽʜʧʦʚʽʜʥʦ,  ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3.4). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʂʘʨʧʦʚʮʷ ʊ.ʇ. (2015) [159], 

ʷʢʠʡ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ 

ʫʧʨʦʜʦʚʞ 10 ʪʠʞʥʽʚ, ʘʢʪʠʚʥʽʩʪʴ ɸʃʊ ʪʘ ɸʉʊ ʟʥʠʞʫʚʘʣʠʩʴ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʥʘʤ 

ʟʘʢʣʶʯʠʪʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʜʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʦʞʠʨʽʥʥʷ. ɼʣʷ ʦʙʨʘʥʦʾ ʥʘʤʠ ʤʦʜʝʣʽ ʭʘʨʘʢʪʝʨʥʠʤ 

ʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚ ʢʦʨʤʘʭ ʷʢ ʞʠʨʽʚ, ʪʘʢ ʽ ʚʫʛʣʝʚʦʜʽʚ. ɸʜʘʧʪʘʮʽʷ ʬʝʨʤʝʥʪʽʚ 

ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʜʦ ʩʢʣʘʜʫ ʾʞʽ ï ʜʦʙʨʝ ʚʽʜʦʤʠʡ ʬʝʥʦʤʝʥ, ʷʢʠʡ ʚʧʝʨʰʝ ʥʘ ʩʦʙʘʢʘʭ 

ʦʧʠʩʘʚ ɯ.ʇ. ʇʘʚʣʦʚ.  

ɻʘʤʤʘʛʣʫʪʘʤʽʥʪʨʘʥʩʬʝʨʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʯʝʨʝʟ 3, 9 ʪʘ 

15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 32,0% (p<0,05), 96,0% (p<0,01) ʽ 

20,0% (p<0,05) (ʪʘʙʣ. 3.4).  

ɸʉʊ, ɸʃʊ ʪʘ ɻɻʊ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʽ ʢʦʥʪʨʦʣʽ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʠʷʚʣʝʥʝ ʧʦʩʠʣʝʥʥʷ ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʦʾ 

ʪʘ ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʧʦʤʽʨʥʦʛʦ ʮʠʪʦʣʽʟʫ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ɺʂɼ. ʇʨʦ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ ʧʨʠ 

ʧʝʨʝʙʫʚʘʥʥʽ ʥʘ ɺʂɼ ʩʚʽʜʯʘʪʴ ʡ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ. ʊʘʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʫ 

ʱʫʨʽʚ, ʷʢʽ 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʚ ʥʘ 25,0% (p<0,05), 83,3% (p<0,05) ʪʘ 66,7% (p<0,05), 

ʚʽʜʧʦʚʽʜʥʦ,  ʘ ʚʤʽʩʪ ʢʦʥôʶʛʦʚʘʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʚ ʮʽ ʞ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʨʦʩʪʘʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 46,7% (p<0,05), 140,0% (p<0,001) ʪʘ 116,7% (p<0,001) 

(ʪʘʙʣ. 3.4). 
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ʊʘʙʣʠʮʷ 3.4 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ ʪʘ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

(M+m) 

ʇʦʢʘʟʥʠʢ 

ʂʦʥʪ-

ʨʦʣʴ 

(n=10) 

3 ʪʠʞ-

ʜʝʥʴ 

(n=10) 

6 ʪʠʞ-

ʜʝʥʴ 

(n=10) 

9 ʪʠʞ-

ʜʝʥʴ 

(n=10) 

12 

ʪʠʞ-

ʜʝʥʴ 

(n=10) 

15 

ʪʠʞ-

ʜʝʥʴ 

(n=10) 

ɸʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ, 

ʆʜ/ʣ 

148,0 

Ñ 13,5 

222,9 

Ñ 4,8* 

234,3 

Ñ28,9* 

251,3 

Ñ20,8* 

217,1 

Ñ41,5* 

160,3 

Ñ 17,7 

ɸʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ, 

ʆʜ/ʣ 

27,1 Ñ  

5,1 

22,5 Ñ 

10,8 

41,4 Ñ 

5,4* 

46,4 Ñ 

10,4* 

36,5 Ñ 

11,3 

46,4 Ñ 

7,9* 

ɻʘʤʤʘʛʣʫʪʘʤʽʥʪʨʘʥʩʬʝʨʘʟ, 

ʆʜ/ʣ 

2,5Ñ 

0,1 

3,3Ñ 

0,1* 

2,6Ñ 

0,1 

4,9Ñ 

0,2** 

2,7Ñ 

0,1 

3,0Ñ 

0,1* 

ɹʽʣʽʨʫʙʽʥ ʟʘʛʘʣʴʥʠʡ, 

ʤʢʤʦʣʴ/ʣ  

1,2 Ñ 

 0,3 

1,1 Ñ 

 0,4 

1,24 Ñ 

0,1 

1,5 Ñ 

0,2* 

2,2 Ñ 

0,1* 

2,0 Ñ 

0,2* 

ɹʽʣʽʨʫʙʽʥ ʢʦʥôʶʛʦʚʘʥʠʡ, 

ʤʢʤʦʣʴ/ʣ 

0,30 Ñ 

 0,15 

0,32 Ñ 

0,08 

0,36 Ñ 

0,04 

0,44 Ñ 

0,16* 

0,72 Ñ 

0,09**
*  

0,65 Ñ 

0,05**
*  

ɹʽʣʦʢ ʟʘʛʘʣʴʥʠʡ, 

ʛ/ʣ  

84,4 Ñ 

 9,1 

76,4 Ñ 

1,7 

82,7 Ñ 

6,8 

84,1 Ñ 

3,2 

88,3 Ñ 

6,5 

77,7 Ñ 

5,6 

ʊʨʠʛʣʽʮʝʨʠʜʠ, 

ʤʄʦʣʴ/ʣ 

0,80 Ñ 

 0,12 

0,84 Ñ 

0,08 

1,38 Ñ 

0,12* 

0,93 Ñ 

0,12* 

1,17 Ñ 

0,19* 

1,13 Ñ 

0,14* 

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʦʣ, 

ʤʄʦʣʴ/ʣ 

2,44 Ñ  

0,59 

1,29 Ñ 

0,17* 

1,28 Ñ 

0,25* 

1,07 Ñ 

0,13* 

1,22 Ñ 

0,24* 

1,56 Ñ 

0,32* 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʚʠʩʦʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʄʦʣʴ/ʣ 

0,74 Ñ  

0,12 

0,43 Ñ 

0,12* 

0,40 Ñ 

0,13* 

0,34 Ñ 

0,11* 

0,36 Ñ 

0,03* 

0,40 Ñ 

0,04* 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʄʦʣʴ/ʣ 

0,17 Ñ  

0,03 

0,42 Ñ 

0,07**

*  

0,37 Ñ 

0,09** 

0,28 Ñ 

0,04* 

0,40 Ñ 

0,12**

*  

0,18 Ñ 

0,03 

ʊʠʤʦʣʦʚʘ ʧʨʦʙʘ,  

ʦʜʠʥʠʮʽ ʧʦʤʫʪʥʽʥʥʷ S-H 

0,71Ñ 

0,04 

2,17Ñ 

0,11 

***  

1,99 Ñ 

0,08 

***  

1,78Ñ 

0,08 

***  

1,68Ñ 

0,03 

***  

1,44Ñ 

0,10 

***  

* ï ʨ < 0,05, ** ï ʨ < 0,01,  ***ï ʨ < 0,001 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʥʝ ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 3.4). ʇʨʦʪʝ ʟʤʽʥʶʚʘʣʠʩʴ 
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ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʙʽʣʦʢ-ʩʠʥʪʝʪʠʯʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ. ʊʘʢ, 

ʪʠʤʦʣʦʚʘ ʧʨʦʙʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 3-ʭ, 6-ʪʠ, 9-ʪʠ, 12-ʪʠ ʪʘ 15-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ 

ʥʘ ɺʂɼ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 205,6% (p<0,001), 180,3% (p<0,001), 150,7% (p<0,001), 

136,6% (p<0,001) ʪʘ 102,8% (p<0,001).  

ʅʘʡʙʽʣʴʰ ʨʘʟʶʯʠʤʠ ʙʫʣʠ ʟʤʽʥʠ ʫ ʧʦʢʘʟʥʠʢʘʭ, ʱʦ ʦʧʠʩʫʶʪʴ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ. 

ʏʝʨʝʟ 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʚʤʽʩʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʟʨʦʩʪʘʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 72,5% (p<0,05), 16,3% (p<0,05), 46,3% (p<0,05) ʪʘ 

41,3% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3.4). 

ʋ ʚʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʙʫʚ ʟʥʠʞʝʥʠʤ (ʪʘʙʣ. 3.4). ʊʘʢ, ʯʝʨʝʟ 3, 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʚʽʥ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 47,1% (p<0,05), 47,5% (p<0,05), 56,1% 

(p<0,05), 50,0% (p<0,05) ʪʘ 36,1% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ. 

ɺʞʝ ʧʽʩʣʷ 3-ʭ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ ʚʤʽʩʪ ʣʽʧʦʧʨʦʪʝʾʜʽʚ 

ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇɺʑ) ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʥʠʞʫʚʘʚʩʷ ʥʘ 41,9% (p<0,05) 

(ʪʘʙʣ. 3.4). ɺ ʧʦʜʘʣʴʰʦʤʫ, ʯʝʨʝʟ 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ 

ʚʽʜʧʦʚʽʜʥʦ ʤʝʥʰʠʤ ʥʘ 45,9% (p<0,05), 54,1% (p<0,05), 51,4% (p<0,05) ʪʘ 45,9% 

(p<0,05). ɺʤʽʩʪ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇʅʑ) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ 

ʱʫʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʚʧʘʢʠ ʙʫʚ ʟʙʽʣʴʰʝʥʠʤ. 

ʏʝʨʝʟ 3, 6, 9 ʪʘ 12 ʪʠʞʥʽʚ ʚʤʽʩʪ ʃʇʅʑ ʟʨʦʩʪʘʚ ʥʘ 147,1% (p<0,001), 117,6% 

(p<0,01), 64,7% (p<0,05) ʪʘ 135,3% (p<0,001), ʚʽʜʧʦʚʽʜʥʦ. ʗʢ ʚʽʜʦʤʦ, 

ʘʪʝʨʦʩʢʣʝʨʦʟ ʧʨʠ ʦʞʠʨʽʥʥʽ ʪʘ ʜʽʘʙʝʪʽ 2-ʛʦ ʪʠʧʫ ʧʦʚôʷʟʘʥʠʡ ʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʟʘ 

ʷʢʦʾ ʃʇʅʑ ʚʠʩʪʫʧʘʶʪʴ ʘʪʝʨʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ  [441]. ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʣʽʧʦʧʨʦʪʝʾʥʝʤʽʾ 

ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʘʪʝʨʦʛʝʥʥʠʭ ʃʇʅʑ. 

 

3.4. ʉʪʘʥ ʧʨʦ-/-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʥʘ ʪʣʽ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ ʧʦʷʚʽ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʤʽʥ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ ʽ ʜʠʩʙʘʣʘʥʩʽ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʤʦʞʝ ʥʘʣʝʞʘʪʠ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʇʆʃ ʫ ʛʝʧʘʪʦʮʠʪʘʭ. ɼʣʷ ʦʮʽʥʢʠ ʇʆʃ ʫ ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ɺʂɼ 
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ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʜʚʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ: ʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʝʘʢʮʽʡ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ, ï ʚʤʽʩʪ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ (ʧʝʨʚʠʥʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ) ʪʘ ʦʩʥʦʚ ʐʠʬʬʘ (ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʣʽʧʽʜʥʦʾ ʧʝʨʦʢʩʠʜʘʮʽʾ) ʪʘ 

ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʝʥʟʠʤʘʪʠʯʥʦʾ ʣʘʥʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

ï ʢʘʪʘʣʘʟʥʫ ʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʥʫ ʘʢʪʠʚʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 3-ʡ ʪʠʞʜʝʥʴ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʤʽʩʪ ʜʽʻʥʦʚʠʭ 

ʢʦʥôʶʛʘʪʽʚ ʫ ʧʝʯʽʥʮʽ ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʟʘʣʠʰʘʚʩʷ ʥʘ ʨʽʚʥʽ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʚʘʨʠʥ (ʨʠʩ. 3.1). 

 

ʈʠʩ. 3.1. ɺʤʽʩʪ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʾʭ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ (ʄ+m, n=6): 1 ï ʢʦʥʪʨʦʣʴ; 2 ï 3 ʪʠʞʜʝʥʴ 

ɺʂɼ; 3 ï 6 ʪʠʞʜʝʥʴ ɺʂɼ; 4 ï 9 ʪʠʞʜʝʥʴ ɺʂɼ; 5 ï 12 ʪʠʞʜʝʥʴ ɺʂɼ; 6 ï 15 

ʪʠʞʜʝʥʴ ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʆʜʥʘʢ, ʚʞʝ ʥʘ 6-ʡ ʪʠʞʜʝʥʴ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʚ ʫ 1,6 ʨʘʟʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʟʘʣʠʰʘʚʩʷ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʥʘ 9-ʤʫ ʪʘ 12-ʤʫ ʪʠʞʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ ʙʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ ï ʥʘ 15-ʤʫ ʪʠʞʥʽ ʜʦʩʣʽʜʫ, ʚʤʽʩʪ ʜʽʻʥʦʚʠʭ 

ʢʦʥôʶʛʘʪʽʚ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʟʥʠʞʫʚʘʚʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ (ʨʠʩ. 3.1) 

ɿʤʽʥʠ ʚʤʽʩʪʫ ʰʠʬʬʦʚʠʭ ʦʩʥʦʚ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ɺʂɼ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 3.2. ʗʢ ʚʠʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʛʨʘʬʽʢʽʚ, ʥʘ 3-ʡ ʪʠʞʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʰʠʬʬʦʚʠʭ ʦʩʥʦʚ ʫ 3,3 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʇʨʦʪʝ, ʱʦ ʥʘ 6-ʡ ʪʠʞʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʤʽʯʘʣʦʩʴ ʧʦʚʝʨʥʝʥʥʷ 
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ʧʦʢʘʟʥʠʢʘ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ ʽ ʧʦʜʘʣʴʰʝ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʥʘ 9-ʦʤʫ ʪʠʞʥʽ ɺʂɼ. 

ʆʜʥʘʢ, ʥʘ 12-ʤʫ ʪʠʞʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʤʽʩʪ ʰʠʬʬʦʚʠʭ ʦʩʥʦʚ ʫ ʧʝʯʽʥʮʽ ʜʦʩʣʽʜʥʠʭ 

ʱʫʨʽʚ ʟʥʦʚʫ ʧʽʜʚʠʱʫʚʘʚʩʷ ʫ 3,5 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʜʦʩʷʛʘʚ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʥʘ 15-ʡ ʪʠʞʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʈʠʩ. 3.2. ɺʤʽʩʪ ʰʠʬʬʦʚʠʭ ʦʩʥʦʚ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʾʭ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ (ʄ+m, n=6): 1 ï ʢʦʥʪʨʦʣʴ; 2 ï 3 ʪʠʞʜʝʥʴ ɺʂɼ; 3 ï 6 

ʪʠʞʜʝʥʴ ɺʂɼ;  4 ï 9 ʪʠʞʜʝʥʴ ɺʂɼ; 5 ï 12 ʪʠʞʜʝʥʴ ɺʂɼ; 6 ï 15 ʪʠʞʜʝʥʴ ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɺʩʪʘʥʦʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ ʱʦ ʜʦʚʛʦʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ɺʂɼ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʽʥʽʮʽʘʮʽʾ ʧʨʦʮʝʩʽʚ ʇʆʃ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ɹʝʟʧʝʨʝʨʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘʢʠʭ 

ʩʧʦʣʫʢ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʫʧʦʨʷʜʢʦʚʘʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʤʘʢʨʦʤʦʣʝʢʫʣ ʢʣʽʪʠʥ, 

ʜʝʩʪʘʙʽʣʽʟʘʮʽʶ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʽ ʪʠʤ ʩʘʤʠʤ ʟʫʤʦʚʣʶʻ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʪʠʥ ʪʘ ʥʘʚʽʪʴ ʾʭ ʜʝʩʪʨʫʢʮʽʶ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʟʥʠʞʝʥʥʷ ʚ ʧʝʯʽʥʮʽ 

ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʫ 1,5 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʚʞʝ ʥʘ 3-ʡ ʪʠʞʜʝʥʴ ɺʂɼ. 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʝʥʠʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʘʢʪʠʚʥʽʩʪʶ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ. 3.3).  
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ʈʠʩ. 3.3. ʂʘʪʘʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʝʯʽʥʮʽ ʱʫʨiʚ ʟʘ ʫʤʦʚ ʾʭ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ (ʄ+m, n=6): 1 ï ʢʦʥʪʨʦʣʴ; 2 ï 3 ʪʠʞʜʝʥʴ ɺʂɼ; 3 ï 6 

ʪʠʞʜʝʥʴ ɺʂɼ;  4 ï 9 ʪʠʞʜʝʥʴ ɺʂɼ; 5 ï 12 ʪʠʞʜʝʥʴ ɺʂɼ; 6 ï 15 ʪʠʞʜʝʥʴ ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 3-ʡ ʪʠʞʜʝʥʴ ɺʂɼ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʫ ʧʝʯʽʥʮʽ 

ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. ʊʦʜʽ ʷʢ, ʥʘ 6-ʡ 

ʪʘ 9-ʡ ʪʠʞʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʘʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ ʫ 2,4 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʏʝʨʝʟ 12-ʡ ʪʠʞʜʝʥʴ 

ʜʦʩʣʽʜʫ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʧʦʚʝʨʪʘʣʠʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ, ʘ ʥʘ 15-ʡ 

ʪʠʞʜʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʝʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ɿʨʦʩʪʘʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʝ ʧʽʜʚʠʱʝʥʠʤ ʩʠʥʪʝʟʦʤ 

ʬʝʨʤʝʥʪʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʪʘʥ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʽ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ɿʥʠʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʫ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʷʢ ʤʦʜʠʬʽʢʘʮʽʻʶ ʬʝʨʤʝʥʪʫ ʘʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʢʠʩʥʶ, ʪʘʢ ʽ 

ʚʠʩʥʘʞʝʥʥʷʤ ʟʘʧʘʩʽʚ ʉʆɼ, ʱʦ ʚʠʪʨʘʯʘʶʪʴʩʷ ʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ. ɿʥʠʞʝʥʥʷ ʢʘʪʘʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʝʯʽʥʮʽ ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʩʢʦʨʽʰ ʟʘ 

ʚʩʝ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʩʫʙʩʪʨʘʪʽʚ, ʥʘʜʤʽʨʥʝ ʫʪʚʦʨʝʥʥʷ 

ʷʢʠʭ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʚʞʠʚʘʥʥʷʤ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ (ʨʠʩ. 3.4). 
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ʈʠʩ. 3.4. ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʝʯʽʥʮʽ ʱʫʨiʚ ʟʘ ʫʤʦʚ ʾʭ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ (ʄ+m, n=6): 1 ï ʢʦʥʪʨʦʣʴ; 2 ï 3 ʪʠʞʜʝʥʴ 

ɺʂɼ; 3 ï 6 ʪʠʞʜʝʥʴ ɺʂɼ;  4 ï 9 ʪʠʞʜʝʥʴ ɺʂɼ; 5 ï 12 ʪʠʞʜʝʥʴ ɺʂɼ; 6 ï 15 

ʪʠʞʜʝʥʴ ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʽ 

ʚʠʩʥʘʞʝʥʥʷʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ. ʆʮʽʥʢʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ (ɸʃʊ, ɸʉʊ, 

ʟʘʛʘʣʴʥʠʡ ʪʘ ʢʦʥôʶʛʦʚʘʥʠʡ ʙʽʣʽʨʫʙʽʥ) ʧʽʜʪʚʝʨʜʠʣʘ ʨʦʟʚʠʪʦʢ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʪʘ 

ʧʨʦʛʨʝʩʫʶʯʠʭ ʟʤʽʥ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ɺʂɼ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʟ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʪʘ ʘʢʪʠʚʥʠʭ ʬʦʨʤ 

ʢʠʩʥʶ. ʆʢʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ (ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ, 

ʛʽʧʦʭʦʣʝʩʪʝʨʠʥʝʤʽʾ ʪʘ ʘʪʝʨʦʛʝʥʥʦʾ ʜʠʩʣʽʧʦʧʨʦʪʝʾʥʝʤʽʾ) ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʧʝʯʽʥʢʠ ʽ ʦʯʝʚʠʜʥʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʘʤʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʘʪʫʩʫ ʛʝʧʘʪʦʮʠʪʽʚ. 
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3.5. ʈʦʟʚʠʪʦʢ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʱʫʨʽʚ ʥʘ ʪʣʽ ʾʭ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

ɺʽʜʦʤʦ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ, ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʾ ʟʘ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʪʘ ʚʫʛʣʝʚʦʜʽʚ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʚʽʣʴʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ [442,443]. ɿʚʘʞʘʶʯʠ ʥʘ 

ʪʘʢʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʽʥʩʫʣʽʥʦʚʦʾ ʩʠʛʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʫʤʦʚ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʚʩʪʘʥʦʚʣʝʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʩʧʦʞʠʚʘʥʥʷʤ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ, ʨʦʟʚʠʪʢʦʤ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (ɯʅʈ) ʪʘ ʧʘʪʦʛʝʥʝʟʦʤ ʪʘʢʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʷʢ ʦʞʠʨʽʥʥʷ, ʩʪʝʘʪʦʛʝʧʘʪʦʟ ʪʘ ʜʽʘʙʝʪ. 

ʗʢ ʥʘʤʠ ʧʦʢʘʟʘʥʦ ʚʠʱʝ, ʟʘʩʪʦʩʦʚʘʥʘ ɺʂɼ ʩʧʨʠʯʠʥʷʣʘ ʨʦʟʚʠʪʦʢ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʥʘ ʪʣʽ ʚʠʨʘʞʝʥʦʛʦ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʤʘʩʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʢʨʦʚʦʦʙʽʛ ʧʦʩʪʫʧʘʻ ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ɺɾʂ). ʋ ʩʚʦʶ ʯʝʨʛʫ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʮʠʨʢʫʣʶʶʯʠʭ 

ɺɾʂ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʫʩʢʦʚʠʡ ʤʝʭʘʥʽʟʤ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʦʟʥʘʢ ɯʅʈ ʥʘ ʨʽʚʥʽ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʘʜʠʧʦʮʠʪʽʚ ʽ ʤʽʦʮʠʪʽʚ. ɿʤʝʥʰʝʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʛʣʶʢʦʟʠ ʮʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʛʣʽʢʝʤʽʾ.  

ʗʢ ʧʦʢʘʟʘʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʱʫʨʽʚ, ʥʘ 6 ʪʠʞʜʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʂɼ, ʟʨʦʩʪʘʣʘ ʥʘ 75% (p<0,05), ʚʽʜʥʦʩʥʦ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʅʘ 9 ʪʘ 12 ʪʠʞʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʟʥʠʞʫʚʘʣʘʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʘʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʞʠʚʘʥʥʷ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ. ʆʜʥʘʢ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʭ ʩʪʨʦʢʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʥʦʚʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ, ʽ 

ʥʘ 18 ʪʠʞʥʽ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʽ ʪʚʘʨʠʥ, ʱʦ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʩʢʣʘʜʘʣʘ 70% (p<0,05) (ʨʠʩ. 3.5). 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʱʫʨʽʚ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʙʫʣʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ ʟ 
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0,09+0,02 ʜʦ 0,33+0,07 ʤʢʤʦʣʴ ʬʨʫʢʪʦʟʠ/ʛ ʛʝʤʦʛʣʦʙʽʥʫ, ʘʙʦ ʥʘ 266,7% (p<0,001) 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 
ʈʠʩʫʥʦʢ 3.5. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ ʱʫʨʽʚ ʥʘʪʱʝ (ʄ+m, n=6): 

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʧʽʩʣʷ 6-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ; 3 ï ʧʽʩʣʷ 9-ʪʠ 

ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  4 ï ʧʽʩʣʷ 12-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  5 ï 

ʧʽʩʣʷ 15-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  6 ï ʧʽʩʣʷ 18-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɼʦʚʛʦʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʪʚʘʨʠʥ ʥʘ ɺʂɼ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʧʨʦʛʨʝʩʫʶʯʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. 

ʊʘʢʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʥʘʩʣʽʜʢʦʤ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ɓ-ʢʣʽʪʠʥ 

ʧʘʥʢʨʝʘʪʠʯʥʠʭ ʦʩʪʨʽʚʮʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʛʣʽʢʝʤʽʾ, ʪʘʢ ʽ ʨʝʟʫʣʴʪʘʪʦʤ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘʜʣʠʰʢʫ ɺɾʂ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʽʥʩʫʣʽʥʫ ʚ ʧʝʯʽʥʮʽ ʪʘ 

ʟʚôʷʟʫʚʘʥʥʷ ʛʦʨʤʦʥʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʚʝʨʭʥʝʚʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ (ʨʠʩ. 3.6). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʞʠʚʘʥʥʷ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʝʨʛʣʽʢʝʤʽʾ, ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʱʦ ɓ-ʢʣʽʪʠʥʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʧʦʯʠʥʘʶʪʴ ʩʝʢʨʝʪʫʚʘʪʠ ʙʽʣʴʰʝ 

ʽʥʩʫʣʽʥʫ. ɿʘ ʨʘʭʫʥʦʢ ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʦʩʪʘʥʥʴʦʛʦ ʨʽʚʝʥʴ ʛʣʽʢʝʤʽʾ ʥʘ 

ʜʝʷʢʠʡ ʯʘʩ ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʥʘ 9 

ʪʘ 12 ʪʠʞʥʷʭ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 3.5). ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʥʘ 

ʙʽʣʴʰ ʧʽʟʥʽʭ ʩʪʨʦʢʘʭ ʤʦʞʣʠʚʦ ʻ ʥʘʩʣʽʜʢʦʤ ʟʥʠʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʪʢʘʥʠʥ ʜʦ ʙʽʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʽʥʩʫʣʽʥʫ. 
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ʈʠʩʫʥʦʢ 3.6. ɿʤʽʥʠ ʨʽʚʥʷ ʽʥʩʫʣʽʥʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʥʘʪʱʝ (ʄ+m, 

n=6): 1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʧʽʩʣʷ 6-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ; 3 ï ʧʽʩʣʷ 9-ʪʠ 

ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  4 ï ʧʽʩʣʷ 12-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  5 ï 

ʧʽʩʣʷ 15-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  6 ï ʧʽʩʣʷ 18-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʟʘ ʫʤʦʚ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʧʨʦʚʝʜʝʥʦ ʛʣʶʢʦʟʦ-ʪʦʣʝʨʘʥʪʥʠʡ ʪʝʩʪ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʷʢʦʛʦ ʧʦʙʫʜʦʚʘʥʦ ʛʣʽʢʝʤʽʯʥʽ ʢʨʠʚʽ (ʨʠʩ. 3.7).  

 
ʈʠʩ. 3.7. ɻʣʽʢʝʤʽʯʥʽ ʢʨʠʚʽ ʦʪʨʠʤʘʥʽ ʫ ʭʦʜʽ ʛʣʶʢʦʟʦ-ʪʦʣʝʨʘʪʥʦʛʦ ʪʝʩʪʫ ʚ 

ʛʨʫʧʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ () ʪʘ ʫ ɦʫʨʽʚ, ʷʢʽ ʚʞʠʚʘʣʠ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʫ ʾʞʫ 

( ) ʥʘ 7-ʡ (ɸ) ʪʘ 14-ʡ (ɹ) ʪʠʞʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʛʨʫʧʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʘ 7 ʪʠʞʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʙʘʟʘʣʴʥʦʛʦ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʭ ʝʬʝʢʪʽʚ ʽʥʩʫʣʽʥʫ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 3.7, ɸ). ʇʨʦʪʝ ʥʘ 14 

ʪʠʞʜʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ɺʂɼ, ʧʦʨʷʜ ʟ ʛʽʧʝʨʛʣʽʢʝʤʽʻʶ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʠʞʝʥʥʷ 

ʧʦʛʣʠʥʘʥʥʷ ʛʣʶʢʦʟʠ ʧʝʨʠʬʝʨʠʯʥʠʤʠ ʪʢʘʥʠʥʘʤʠ ʧʽʜ ʜʽʻʶ ʽʥʩʫʣʽʥʫ (ʨʠʩ. 3.7, ɹ), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʜʦ 

ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʦʾ ʜʽʾ ʮʴʦʛʦ ʛʦʨʤʦʥʫ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʢʣʶʯʦʚʘ ʨʦʣʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʝʬʝʢʪʽʚ ʽʥʩʫʣʽʥʫ 

ʥʘʣʝʞʠʪʴ ʡʦʛʦ ʨʝʮʝʧʪʦʨʫ, ʜʦʩʣʽʜʞʝʥʦ ʚʤʽʩʪ ɯʈ ʫ ʩʢʣʘʜʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʪʘ 

ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʦʩʥʦʚʥʠʭ ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʠʭ ʪʢʘʥʠʥ ï ʤôʷʟʦʚʽʡ ʪʘ ʞʠʨʦʚʽʡ. 

ɺʽʜʦʤʦ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɯʈ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ 

ʟʥʠʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʤʝʤʙʨʘʥ ʮʠʭ ʪʢʘʥʠʥ ʜʣʷ ʛʣʶʢʦʟʠ ʽ ʧʦʨʫʰʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʾʾ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ɯʅʈ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʧʨʦʪʷʛʦʤ 12 ʪʠʞʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʤʽʩʪ ɯʈ ʫ ʤʝʤʙʨʘʥʥʽʡ 

ʬʨʘʢʮʽʾ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʣʠʰʘʚʩʷ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. 

ʏʝʨʝʟ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʚʤʽʩʪ ɯʈ ʫ ʤʝʤʙʨʘʥʘʭ ʢʣʽʪʠʥ ʤôʷʟʦʚʦʾ 

ʪʢʘʥʠʥʠ ʧʽʜʚʠʱʫʚʘʚʩʷ ʥʘ 20% (p<0,05), ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʽ ʟʘʣʠʰʘʚʩʷ ʥʘ 

ʮʴʦʤʫ ʨʽʚʥʽ ʜʦ ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 3.8). ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ 

ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ: 

ʥʘ 9 ʪʠʞʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʤʽʩʪ ɯʈ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 30% (p<0,05), ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʘ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʬʽʢʩʦʚʘʥʽ ʯʝʨʝʟ 12 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ, ʪʦʜʽ ʷʢ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʭ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ (15 ʪʠʞʜʝʥʴ) 

ʚʽʜʙʫʚʘʣʦʩʴ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ɯʈ ʽ ʧʦʚʝʨʥʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ ʥʘ 18 ʪʠʞʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 3.8). 
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ʈʠʩʫʥʦʢ 3.8. ɺʤʽʩʪ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʫ ʤʝʤʙʨʘʥʥʽʡ ʬʨʘʢʮʽʾ ʪʘ ʮʠʪʦʟʦʣʽ 

ʢʣʽʪʠʥ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

(M+SD): 1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʧʽʩʣʷ 6-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ; 3 ï ʧʽʩʣʷ 9-ʪʠ 

ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  4 ï ʧʽʩʣʷ 12-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  5 ï 

ʧʽʩʣʷ 15-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  6 ï ʧʽʩʣʷ 18-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʅʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɯʈ ʫ ʤʝʤʙʨʘʥʘʭ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʤʦʞʝ ʙʫʪʠ 

ʥʘʩʣʽʜʢʦʤ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʞʠʚʘʥʥʷ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ. ɿʤʽʥʠ ʚʤʽʩʪʫ ɯʈ ʚ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʨʦʢʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ɯʈ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʥʘʞʝʥʥʷ ʾʭ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʨʝʟʝʨʚʽʚ, ʪʦʜʽ ʷʢ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʭ ʪʝʨʤʽʥʘʭ ʚʞʠʚʘʥʥʷ ɺʂɼ 

ʘʢʪʠʚʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʩʠʥʪʝʟʫ ʥʦʚʠʭ ʤʦʣʝʢʫʣ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɯʈ ʥʝ ʣʠʰʝ ʫ ʩʢʣʘʜʽ ʤʝʤʙʨʘʥ, ʘ ʡ ʫ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ (ʨʠʩ. 3.8). 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʤʽʩʪʫ ɯʈ ʫ ʤʝʤʙʨʘʥʥʽʡ ʬʨʘʢʮʽʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʙʫʣʘ 

ʚʽʜʤʽʯʝʥʘ ʧʨʦʪʠʣʝʞʥʘ ʪʝʥʜʝʥʮʽʷ. ʊʘʢ, ʚʞʝ ʥʘ 6 ʪʠʞʥʽ ɺʂɼ ʧʦʢʘʟʘʥʦ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ɯʈ ʥʘ 26%, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ (ʥʘ 

35% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ) ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ 9 ʪʠʞʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʦʯʠʥʘʶʯʠ ʟ 

12 ʪʠʞʥʷ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɯʈ, ʽ 
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ʥʘ 15 ʪʠʞʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ ʩʢʣʘʜʘʣʘ ʣʠʰʝ 10%. ʅʘ 18 ʪʠʞʥʽ ʚʞʠʚʘʥʥʷ ɺʂɼ ʚʤʽʩʪ ɯʈ ʫ ʤʝʤʙʨʘʥʘʭ 

ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʣʠʰʘʚʩʷ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʝʥʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʅʝ ʚʠʷʚʣʝʥʦ ʟʤʽʥ ʚʤʽʩʪʫ ɯʈ ʫ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʱʫʨʽʚ, 

ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʧʨʦʪʷʛʦʤ 12 ʪʠʞʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʅʘ ʙʽʣʴʰ ʧʽʟʥʽʭ 

ʩʪʨʦʢʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ (15 ʪʠʞʜʝʥʴ) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ɯʈ ʥʘ 

25%, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʝʥʠʤ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʽ ʥʘ 18 ʪʠʞʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ 3.9).  

 

 

ʈʠʩʫʥʦʢ 3.9. ɺʤʽʩʪ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʫ ʤʝʤʙʨʘʥʥʽʡ ʬʨʘʢʮʽʾ ʪʘ ʮʠʪʦʟʦʣʽ 

ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

(M+SD): 1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʧʽʩʣʷ 6-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ; 3 ï ʧʽʩʣʷ 9-ʪʠ 

ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  4 ï ʧʽʩʣʷ 12-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  5 ï 

ʧʽʩʣʷ 15-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ;  6 ï ʧʽʩʣʷ 18-ʪʠ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ɯʈ ʫ ʤʝʤʙʨʘʥʥʽʡ 

ʬʨʘʢʮʽʾ ʪʘ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʾʭ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ɯʈ ʫ ʤʝʤʙʨʘʥʘʭ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

ʤʦʞʣʠʚʦ ʟʫʤʦʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷʤʠ ʮʽʣʽʩʥʦʩʪʽ ʣʽʧʽʜʥʦʛʦ ʙʽʰʘʨʫ ʘʜʠʧʦʮʠʪʽʚ 
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ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʘʮʽʾ.  ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɯʈ ʫ ʮʠʪʦʟʦʣʽ 

ʢʣʽʪʠʥ ʮʽʻʾ ʪʢʘʥʠʥʠ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ ʜʘʥʦʛʦ ʙʽʣʢʘ, 

ʘʣʝ ʚʥʘʩʣʽʜʦʢ ʫʰʢʦʜʞʝʥʥʷ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʤʦʞʣʠʚʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʪʨʘʥʩʣʦʢʘʮʽʾ ɯʈ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 

ʥʦʚʦʩʠʥʪʝʟʦʚʘʥʽ ʤʦʣʝʢʫʣʠ ʨʝʮʝʧʪʦʨʘ ʥʝ ʥʘʜʭʦʜʷʪʴ ʜʦ ʤʝʤʙʨʘʥʠ ʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ʫ ʮʠʪʦʟʦʣʽ. 

ʆʪʞʝ, ʤô̫ ʟʦʚʘ ʽ ʞʠʨʦʚʘ ʪʢʘʥʠʥʠ ʧʦ-ʨʽʟʥʦʤʫ ʨʝʘʛʫʶʪʴ ʥʘ ʜʦʚʛʦʪʨʠʚʘʣʝ 

ʚʞʠʚʘʥʥʷ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ. ʊʘʢ, ʚʤʽʩʪ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʽʥʩʫʣʽʥʫ ʫ 

ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥʘʭ ʢʣʽʪʠʥ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʫ ʤʝʤʙʨʘʥʘʭ 

ʞʠʨʦʚʦʾ ʥʘʚʧʘʢʠ ʟʥʠʞʫʻʪʴʩʷ. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʱʦ 

ʨʦʟʚʠʪʦʢ ɯʅʈ ʥʘ ʧʽʟʥʽʭ ʩʪʨʦʢʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʻ ʥʘʩʣʽʜʢʦʤ 

ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʘʥʽ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ ɯʅʈ ʟʘ ʫʤʦʚ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʞʠʚʘʥʥʷ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ. 

 

3.6. ʉʠʩʪʝʤʘ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʫ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, 

ʚʠʢʣʠʢʘʥʠʤ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʦʶ ʜʽʻʪʦʶ  

ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʤʘʩʘ ʪʽʣʘ ʻ ʦʙôʻʢʪʦʤ ʩʢʣʘʜʥʦʾ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʨʝʛʫʣʷʮʽʾ, ʚ ʷʢʽʡ ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʘʤ: ʩʝʨʦʪʦʥʽʥʫ, 

ʥʦʨʘʜʨʝʥʘʣʽʥʫ ʽ ʜʦʬʘʤʽʥʫ ï ʙʽʦʛʝʥʥʠʤ ʘʤʽʥʘʤ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ 

ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ [444,445].  

ʉʝʨʦʪʦʥʽʥ, ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ 5-ʛʽʜʨʦʢʩʠʪʨʠʧʪʘʤʽʥ (5-HT), ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʦʯʫʪʪʷ ʥʘʩʠʯʝʥʥʷ ʽ ʧʽʜʪʨʠʤʮʽ ʥʦʨʤʘʣʴʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ [446]. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʦʞʠʨʽʥʥʷ ʪʘ ʟʤʽʥʘʤʠ 

ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʜʘʥʦʛʦ ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʘ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʦʞʠʨʽʥʥʽ ʤʘʻ ʤʽʩʮʝ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʠʭ ʩʠʩʪʝʤ 

ʤʦʟʢʫ: ʟʥʠʞʫʻʪʴʩʷ ʩʠʥʪʝʟ ʩʝʨʦʪʦʥʽʥʫ, ʧʽʜʩʠʣʶʻʪʴʩʷ ʡʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʟ 

ʨʝʮʝʧʪʦʨʘʤʠ ʡ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ. ʗʢ 

ʥʘʩʣʽʜʦʢ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʥʘʧʪʠʯʥʽʡ ʱʽʣʠʥʽ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ 
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ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ï ʭʚʦʨʠʡ ʟʤʫʰʝʥʠʡ ʩʧʦʞʠʚʘʪʠ ʾʞʫ, 

ʚʠʭʦʜʷʯʠ ʥʝ ʟ ʧʦʪʨʝʙ ʦʩʥʦʚʥʦʛʦ ʦʙʤʽʥʫ, ʘ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʠʤʫʣʶʚʘʪʠ 

ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʫ ʩʠʩʪʝʤʫ ʎʅʉ [447]. ʋʯʘʩʪʴ ʩʝʨʦʪʦʥʽʥʫ ʤʦʟʢʫ ʫ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʘʭ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʘ ʽ ʟʨʦʟʫʤʽʣʘ, ʪʦʜʽ ʷʢ 

ʨʦʣʴ ʮʠʨʢʫʣʶʶʯʦʛʦ ʩʝʨʦʪʦʥʽʥʫ ʫ ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ 

ʧʽʜʪʨʠʤʮʽ ʚʫʛʣʝʚʦʜʥʦʛʦ ʽ ʞʠʨʦʚʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʜʦ ʢʽʥʮʷ 

ʚʠʚʯʝʥʦʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɯʥʩʫʣʽʥ ï ʛʦʨʤʦʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʦʶ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʆʢʨʽʤ ʨʝʛʫʣʷʮʽʾ ʚʫʛʣʝʚʦʜʥʦʛʦ ʪʘ ʣʽʧʽʜʥʦʛʦ 

ʦʙʤʽʥʽʚ, ʽʥʩʫʣʽʥ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ [448,449]. ʊʘʢ, ʫ ʣʽʪʝʨʘʪʫʨʽ ʻ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝ, ʱʦ ʚʽʥ ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 

ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥ, ʽʟ ʯʠʤ ʧʦʚôʷʟʘʥʘ ʡʦʛʦ ʘʥʘʙʦʣʽʯʥʘ ʜʽʷ [450,451]. ʎʽʢʘʚʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʦ ʦʧʠʩʘʥʦ ʱʦʜʦ ʚʧʣʠʚʫ ʽʥʩʫʣʽʥʫ ʥʘ ʨʽʚʝʥʴ ʪʨʠʧʪʦʬʘʥʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ï ʚʤʽʩʪ ʜʘʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʧʽʜʚʠʱʫʚʘʚʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʚʚʝʜʝʥʥʷ ʝʢʟʦʛʝʥʥʦʛʦ ʽʥʩʫʣʽʥʫ [452]. ʋ ʩʧʨʦʙʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʞʝʨʝʣʦ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʨʠʨʽʩʪ ʪʨʠʧʪʦʬʘʥʫ, ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʽʥʩʫʣʽʥ ʩʧʨʠʷʻ 

ʚʠʚʽʣʴʥʝʥʥʶ ʜʘʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʟ ʧʝʯʽʥʢʠ ʪʘ ʧʽʜʚʠʱʫʻ ʟʚôʷʟʫʚʘʥʥʷ ʪʨʠʧʪʦʬʘʥʫ 

ʟ ʘʣʴʙʫʤʽʥʦʤ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʡʦʛʦ ʚʽʣʴʥʦʤʫ ʥʘʜʭʦʜʞʝʥʥʶ ʜʦ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʪʢʘʥʠʥ [452]. ʊʘʢʦʞ, ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʦʤʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʽʥʩʫʣʽʥʫ ʚ ʢʨʦʚʽ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʥʘʜʭʦʜʞʝʥʥʷ ʪʨʠʧʪʦʬʘʥʫ ʚ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʱʦ ʻ 

ʥʘʩʣʽʜʢʦʤ ʟʥʠʞʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʙʦʢʫ ʽʥʰʠʭ ʮʠʨʢʫʣʶʶʯʠʭ ʘʤʽʥʦʢʠʩʣʦʪ [453].  

ʆʩʢʽʣʴʢʠ ʥʘʤʠ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʻʶ, ʪʦ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʣʦ ʧʠʪʘʥʥʷ ʯʠ 

ʟʤʽʥʶʻʪʴʩʷ ʚʤʽʩʪ ʮʠʨʢʫʣʶʶʯʦʛʦ ʪʨʠʧʪʦʬʘʥʫ ʟʘ ʫʤʦʚ ʥʘʰʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ. ʊʘʢ ʚʞʝ ʥʘ 3-ʦʤʫ ʪʠʞʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʚʘʨʠʥ (ʨʠʩ. 3.10, ɸ). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʭ ʩʪʨʦʢʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʡʦʛʦ 

ʨʽʚʝʥʴ ʪʘʢ ʽ ʥʝ ʜʦʩʷʛ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʽ ʟʘʣʠʰʘʚʩʷ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʜʦ 
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ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 3.10, ɸ). ʊʦʙʪʦ, ʦʞʠʨʽʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ, ʤʦʞʣʠʚʦ, ʻ ʥʘʩʣʽʜʢʦʤ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʮʠʨʢʫʣʶʶʯʦʛʦ ʽʥʩʫʣʽʥʫ ʫ ʛʨʫʧʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. 

 

 

ʈʠʩ. 3.10. ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʧʪʦʬʘʥʫ (ɸ) ʪʘ ʩʝʨʦʪʦʥʽʥʫ (ɹ) ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʥʘʪʱʝ (M+SD): 1 ï ʢʦʥʪʨʦʣʴ, 2 ï 3 ʪʠʞʜʝʥʴ ɺʂɼ, 3 ï 6 ʪʠʞʜʝʥʴ 

ɺʂɼ, 4 ï 9 ʪʠʞʜʝʥʴ ɺʂɼ, 5 ï 12 ʪʠʞʜʝʥʴ ɺʂɼ, 6 ï 15 ʪʠʞʜʝʥʴ ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʊʨʠʧʪʦʬʘʥ ï ʥʝʟʘʤʽʥʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ, ʷʢʘ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʫ ʩʠʥʪʝʟʽ 

ʩʝʨʦʪʦʥʽʥʫ [454]. ʊʦʤʫ ʣʦʛʽʯʥʠʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʞʠʚʘʥʥʷ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʮʠʨʢʫʣʶʶʯʦʛʦ ʩʝʨʦʪʦʥʽʥʫ ʚʞʝ ʥʘ 3-ʤʫ ʪʠʞʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ 2 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʥʘ 6-ʤʫ ʪʠʞʥʽ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʟʨʦʩʪʘʚ ʱʝ ʥʘ 40%, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽ ʟʘʣʠʰʘʚʩʷ ʥʘ ʮʴʦʤʫ 

ʨʽʚʥʽ ʜʦ ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 3.10, ɹ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʧʦʚôʷʟʘʥʦ ʟ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʡʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ ï ʪʨʠʧʪʦʬʘʥʫ. ʗʢ ʚʽʜʦʤʦ, ʩʝʨʦʪʦʥʽʥ 

ʟʘʣʫʯʝʥʠʡ ʜʦ ʨʝʛʫʣʷʮʽʾ ʨʷʜʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ [455]. ʋ ʣʽʪʝʨʘʪʫʨʽ ʻ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʦʪʦʥʽʥ 

ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʛʣʽʢʝʤʽʾ, ʱʦ ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʻ ʥʘʩʣʽʜʢʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʥʘʜʥʠʨʢʦʚʠʭ ʢʘʪʝʭʦʣʘʤʽʥʽʚ [456]. ʆʜʥʘʢ ʩʴʦʛʦʜʥʽ ʧʝʨʝʚʘʞʘʻ ʜʫʤʢʘ, ʱʦ 
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ʜʘʥʠʡ ʥʝʡʨʦʤʝʜʽʘʪʦʨ ʻ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʤ ʘʛʝʥʪʦʤ, ʘ ʡʦʛʦ ʘʥʪʘʛʦʥʽʩʪʠ, ʥʘʚʧʘʢʠ, 

ʚʠʢʣʠʢʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʛʣʽʢʝʤʽʾ [457]. ʄʝʭʘʥʽʟʤ, ʟʘ ʷʢʠʤ ʩʝʨʦʪʦʥʽʥ ʩʧʨʠʷʻ 

ʛʽʧʦʛʣʽʢʝʤʽʾ, ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ, ʦʜʥʘʢ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʦʤʦ, ʱʦ ʮʝ ʥʝ 

ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʚʤʽʩʪʫ ʽʥʩʫʣʽʥʫ ʚ ʢʨʦʚʽ, ʦʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ʮʠʨʢʫʣʶʶʯʦʛʦ 

ʛʦʨʤʦʥʫ ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʪʨʠʧʪʦʬʘʥʫ, 5-

ʅʊ-ʧʦʧʝʨʝʜʥʠʢʘ [457]. ɸʣʴʪʝʨʥʘʪʠʚʥʦʶ ʛʽʧʦʪʝʟʦʶ ʱʦʜʦ ʧʨʠʨʦʜʠ 

ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʛʦ ʝʬʝʢʪʫ 5-HT ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʘʥʦʛʦ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʨʦʮʝʩ ʫʪʠʣʽʟʘʮʽʾ ʛʣʶʢʦʟʠ ʢʣʽʪʠʥʘʤʠ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ, ʪʘʢʠʭ ʷʢ ʤôʷʟʦʚʘ ʽ 

ʞʠʨʦʚʘ. ʈʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʢʪʠʚʘʮʽʷ 5-ʅʊ2ɸ-

ʨʝʮʝʧʪʦʨʽʚ ʤʽʦʙʣʘʩʪʦʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ ʪʨʘʥʩʧʦʨʪʝʨʫ 

ʛʣʶʢʦʟʠ ɻʃʖʊ-3 [458], ʱʦ ʤʦʞʝ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʨʠʯʠʥʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʫ ʛʣʶʢʦʟʠ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʧʦʧʝʨʝʜʥʠʢʠ ʩʝʨʦʪʦʥʽʥʫ (ʥʘʧʨʠʢʣʘʜ, 5-ʛʽʜʨʦʢʩʠʪʨʠʧʪʦʬʘʥ) 

ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʧʽʩʣʷ ʾʭ 

ʚʚʝʜʝʥʥʷ [457]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʩʪʨʝʮʝʧʪʦʨʥʦʛʦ ʰʣʷʭʫ ʩʠʛʥʘʣʴʥʦʾ 

ʪʨʘʥʩʜʫʢʮʽʾ ʚʽʜ ʤôʷʟʦʚʠʭ 5-ʅʊ2ɸ-ʨʝʮʝʧʪʦʨʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʠʤʫʣʷʮʽʷ ʜʘʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʷʢ ʩʝʨʦʪʦʥʽʥʦʤ, ʪʘʢ ʽ ʢʦʥʢʨʝʪʥʠʤ 5-HT2A-ʘʛʦʥʽʩʪʦʤ ʚʠʢʣʠʢʘʻ ʰʚʠʜʢʫ 

ʘʢʪʠʚʘʮʽʶ ʪʨʘʥʩʧʦʨʪʫ ʛʣʶʢʦʟʠ, ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʧʝʨʝʥʦʩʥʠʢʽʚ ʫ ʩʢʣʘʜʽ 

ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. ʆʜʥʘʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʣʶʯʦʚʽ ʩʠʛʥʘʣʴʥʽ ʙʽʣʢʠ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʢʘʩʢʘʜʫ (ʪʦʙʪʦ IRS1, PI3K, ʘʙʦ PKBA) ʥʝ ʟʘʣʫʯʝʥʽ ʜʦ ʧʨʦʮʝʩʫ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʪʨʘʥʩʣʦʢʘʮʽʾ ʛʣʶʢʦʟʥʠʭ ʪʨʘʥʩʧʦʨʪʝʨʽʚ, ʪʦʜʽ ʷʢ ʩʠʛʥʘʣʴʥʽ 

ʤʦʣʝʢʫʣʠ ʚʽʜ ʩʝʨʦʪʦʥʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ ʚʽʜʦʤʠʤʠ [459]. ʆʪʞʝ, 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʩʝʨʦʪʦʥʽʥʫ ʷʢ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʛʦ ʘʛʝʥʪʫ 

ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ.  

ʆʩʢʽʣʴʢʠ ʚ ʣʽʪʝʨʘʪʫʨʽ ʻ ʜʘʥʽ, ʱʦ ʩʝʨʦʪʦʥʽʥ ʘʢʪʠʚʫʻ ʧʨʦʮʝʩ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʪʨʘʥʩʣʦʢʘʮʽʾ ʛʣʶʢʦʟʥʠʭ ʪʨʘʥʩʧʦʨʪʝʨʽʚ ʜʦ ʧʣʘʟʤʘʪʠʯʥʦʾ 

ʤʝʤʙʨʘʥʠ, ʜʝ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʢʘʥʘʣʫ, ʷʢʠʤ ʛʣʶʢʦʟʘ ʥʘʜʭʦʜʠʪʴ ʚ ʩʝʨʝʜʠʥʫ 

ʢʣʽʪʠʥʠ, ʚʘʞʣʠʚʦ ʜʦʩʣʽʜʠʪʠ ʯʠ ʟʤʽʥʶʻʪʴʩʷ ʚʤʽʩʪ ɻʃʖʊ-4 ʫ ʩʫʙʢʣʽʪʠʥʥʠʭ 

ʬʨʘʢʮʽʷʭ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥ ʚ ʜʠʥʘʤʽʮʽ ʥʘʰʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɾʠʨʦʚʘ ʪʢʘʥʠʥʘ 
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ʩʪʘʣʘ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʘʪʦʛʝʥʝʟʦʤ ʦʞʠʨʽʥʥʷ ʽ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʤʘʩʠ ʜʘʥʦʾ ʪʢʘʥʠʥʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ 

ʚʤʽʩʪʫ ɻʃʖʊ-4 ʫ ʮʠʪʦʟʦʣʽ ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʦʪʷʛʦʤ ʫʩʽʭ ʪʠʞʥʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 3.11).  

 

ʈʠʩ. 3.11. ɺʽʜʥʦʩʥʽ ʟʤʽʥʠ ʨʽʚʥʷ ɻʃʖʊ-4 ʫ ʤʝʤʙʨʘʥʥʽʡ ʬʨʘʢʮʽʾ ʪʘ ʮʠʪʦʟʦʣʽ 

ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ɺʂɼ (M+SD): 1 ï ʢʦʥʪʨʦʣʴ, 2 ï 3 ʪʠʞʜʝʥʴ 

ɺʂɼ, 3 ï 6 ʪʠʞʜʝʥʴ ɺʂɼ, 4 ï 9 ʪʠʞʜʝʥʴ ɺʂɼ, 5 ï 12 ʪʠʞʜʝʥʴ ɺʂɼ, 6 ï 15 

ʪʠʞʜʝʥʴ ɺʂɼ; 

* ï ʨ < 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʄʘʢʩʠʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ 

(ʟʥʠʞʝʥʥʷ ʥʘ 14%) ʧʦʢʘʟʘʥʦ ʥʘ 9 ʪʠʞʜʝʥʴ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. ɺʤʽʩʪ ɻʃʖʊ-4 ʫ 

ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥʘʭ ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʥʘ 3-ʤʫ ʪʠʞʥʽ ɺʂɼ, ʥʘʚʧʘʢʠ, 

ʧʽʜʚʠʱʫʚʘʚʩʷ ʥʘ 26%, ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. 

ʆʜʥʘʢ, ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʪʠʞʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʤʽʯʝʥʦ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʘ ʡʦʛʦ ʧʦʚʥʝ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 

3.11). 

ʈʦʙʠʪʠ ʦʩʪʘʪʦʯʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʽʚʥʝʤ ʮʠʨʢʫʣʶʶʯʦʛʦ 

ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ɻʃʖʊ-4 ʫ ʩʢʣʘʜʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ 
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ʢʣʽʪʠʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʝ ʤʦʞʥʘ. ʆʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ 

ʢʣʶʯʦʚʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʧʨʦʮʝʩʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʪʨʘʥʩʣʦʢʘʮʽʾ ɻʃʖʊ-4-

ʚʤʽʩʥʠʭ ʚʝʟʠʢʫʣ ʻ ʽʥʩʫʣʽʥ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʜʘʥʠʡ ʧʨʦʮʝʩ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ. ɸ ʦʪʞʝ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ-ʪʨʘʥʩʧʦʨʪʝʨʘ ʛʣʶʢʦʟʠ ʫ 

ʩʢʣʘʜʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʮʠʨʢʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ ʫ ʛʨʫʧʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʤʘʣʦ ʤʽʩʮʝ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

3.7. ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʣʘʥʮʶʛʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʟʘ ʫʤʦʚ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʫʧʨʦʜʦʚʞ 20 ʪʠʞʥʽʚ ʩʫʢʮʠʥʘʪ 

- ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 13,9% (ʨ<0,05) ʚʽʜʥʦʩʥʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 3.12). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.12. ʉʫʢʮʠʥʘʪ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʂ) ʪʘ ʧʽʩʣʷ 20 

ʪʠʞʥʽʚ ʫʪʨʠʤʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ɺʂɼ) (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ʅɸɼʅ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʥʘʚʧʘʢʠ, ʟʨʦʩʪʘʣʘ ʥʘ 25,0% 

(ʨ<0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 3.13). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.13. ʅɸɼʅ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʂ) ʪʘ ʧʽʩʣʷ 20 

ʪʠʞʥʽʚ ʫʪʨʠʤʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ɺʂɼ) (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʊʘʢʦʞ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʨʠʩ. 

3.14). ʎʝ ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʜʘʣʦ 22,0% (ʨ<0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.14. ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʂ) ʪʘ ʧʽʩʣʷ 20 

ʪʠʞʥʽʚ ʫʪʨʠʤʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ɺʂɼ) (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ɯ, ʥʘʨʝʰʪʽ, ʘʢʪʠʚʥʽʩʪʴ ʱʝ ʦʜʥʦʛʦ ʬʝʨʤʝʥʪʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟʨʦʩʪʘʣʘ ʧʽʩʣʷ ʪʨʠʚʘʣʦ ʾʭ ʫʪʨʠʤʘʥʥʷ ʥʘ ɺʂɼ. ʎʝ 

ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ-ʘʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 21,0% (ʨ<0,05) (ʨʠʩ. 3.15). 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.15. ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʂ) ʪʘ ʧʽʩʣʷ 20 ʪʠʞʥʽʚ 

ʫʪʨʠʤʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ɺʂɼ) (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʅʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʱʦ ʅɸɼʅ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʣʘ, ʘ 

ʩʫʢʮʠʥʘʪ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ï ʟʤʝʥʰʫʚʘʣʘʩʴ, ʨʘʟʦʤ ʟ ɺʦʻʡʢʦʚʦʶ ɼ.ʆ. 

ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʮʝ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʦʢʠʩʥʝʥʦʛʦ 

ʫʙʽʭʽʥʦʥʫ ï ʧʨʦʤʽʞʥʦʾ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʫʶʯʦʾ ʩʧʦʣʫʢʠ [460]. ɺʥʘʩʣʽʜʦʢ 

ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɯɯ ʢʦʤʧʣʝʢʩʫ ʫʙʽʭʽʥʦʥ ʚʪʨʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʚʘʪʠ ʜʘʣʽ 

ʝʣʝʢʪʨʦʥ ʽ ʪʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʨʝʘʢʮʽʷ ʟ ʤʦʣʝʢʫʣʦʶ ʢʠʩʥʶ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʩʫʧʝʨʦʢʩʠʜ ʘʥʽʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʩʣʽʜʢʦʤ ʤʦʞʝ ʙʫʪʠ ʦʢʠʩʥʠʡ ʩʪʨʝʩ [461-463]. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʟʥʽ ʟʤʽʥʠ ʙʫʣʠ ʫ ʅ
+
-ɸʊʌʘʟʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ (ʨʠʩ. 

3.16). ɺʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 43,0% (ʨ<0,05).  
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ʈʠʩʫʥʦʢ 3.16. ʅ
+
-ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʂ) ʪʘ ʧʽʩʣʷ 20 ʪʠʞʥʽʚ ʫʪʨʠʤʘʥʥʷ ʥʘ 

ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ɺʂɼ) (M+SD): 

** - p<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɺʩʽ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦ ʚʠʚʯʝʥʥʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʠʥʪʝʟ ʩʫʧʝʨʦʢʩʠʜ 

ʘʥʽʦʥʫ, ʘ ʥʝ ɸʊʌ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʩʭʦʞʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ 

ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʫʛʣʝʚʦʜʽʚ ʽ ʣʽʧʽʜʽʚ 

[462-464].  

ɿʘʩʪʦʩʦʚʘʥʘ ʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʤʦʜʝʣʴ ʦʞʠʨʽʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʽʻʪʦʶ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʽ ʞʠʨʽʚ, ʽ ʚʫʛʣʝʚʦʜʽʚ. ʆʪʞʝ, ʤʦʞʥʘ ʟʘʢʣʶʯʠʪʠ, ʱʦ 

ʦʢʠʩʥʠʡ ʩʪʨʝʩ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʻ ʥʘʩʣʽʜʢʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʝʣʝʢʪʨʦʥ-

ʪʨʘʥʩʧʦʨʪʫʶʯʠʭ ʩʧʦʣʫʢ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʊʃ ʪʘ 

ʥʘʜʤʽʨʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ. ʅʠʞʯʝ ʙʫʜʫʪʴ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ 

ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʽ 

ʩʣʫʛʫʚʘʪʠʤʫʪʴ ʜʦʢʘʟʦʤ ʨʦʟʚʠʪʢʫ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʽʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 
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3.8. ʃʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ 

ʱʫʨʽʚ ʟ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ɺ ʨʦʙʦʪʽ ɺʦʻʡʢʦʚʦʾ ɼ.ʆ. (2017) [363] ʥʘ ʘʥʘʣʦʛʽʯʥʽʡ ʤʦʜʝʣʽ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʬʨʘʢʮʽʾ 

ʚʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʨʦʩʪʘʚ ʧʽʩʣʷ 10 

ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. ɺ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ, 

ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʣʽʧʽʜʽʚ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟ 9-ʛʦ ʪʠʞʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

(ʪʘʙʣ. 3.5).  

ʊʘʢ, ʥʘ 9-ʤʫ, 12-ʤʫ ʪʘ 15-ʤʫ ʪʠʞʥʷʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʟʨʦʩʪʘʚ ʥʘ 28,5% (p<0,01), 

29,1% (p<0,01) ʪʘ 72,1% (p<0,01) ʚʽʜʧʦʚʽʜʥʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ  

ʊʘʙʣʠʮʷ 3.5 

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄ+m)   

ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʂʦʥʪʨʦʣʴ 

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

ɺʂɼ  

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

3 ʪʠʞʥʽ 232,1Ñ15,1 265,8+20,4 

6 ʪʠʞʥʽʚ 244,2+16,3 273,5+18,6 

9 ʪʠʞʥʽʚ 238,6+18,2 306,7+24,1**/# 

12 ʪʠʞʥʽʚ 240,6+15,7 310,5+22,3**/# 

15 ʪʠʞʥʽʚ 260,8+21,7 356,0Ñ18,2**/# 

  ** - p<0,01 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

  # - ʚʽʜʥʦʩʥʦ ʱʫʨʽʚ, ʷʢʽ ʫʧʨʦʜʦʚʞ 3-ʭ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ. 

 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʘ ʷʢʠʤʠ ʟʤʽʥʠ ʚ 

ʣʽʧʽʜʥʦʤʫ ʩʢʣʘʜʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ 

ʥʘʩʪʫʧʘʶʪʴ ʥʝ ʦʜʨʘʟʫ ʧʽʩʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʾʭ ʽʟ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʮʽʦʥʫ ʥʘ ɺʂɼ [465-

467]. ʉʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʤʽʩʪʦʤ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʽʟ ʨʽʟʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʤʽʞ 

3-ʤ ʽ 9-ʤ, 3-ʤ ʽ 12-ʤ ʪʘ 3-ʤ ʽ 15-ʤ ʪʠʞʥʷʤʠ. ʇʽʩʣʷ 6 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ 
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ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʙʫʚ ʪʘʢʠʤ ʞʝ, ʷʢ ʽ ʧʽʩʣʷ 3 

ʪʠʞʥʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʦʙôʻʜʥʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʧʦʣʫʢ, ʟʦʢʨʝʤʘ 

ʪʘʢʠʭ, ʷʢ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʬʦʩʬʦʣʽʧʽʜʠ, ʭʦʣʝʩʪʝʨʦʣ ʪʘ ʡʦʛʦ ʝʬʽʨʠ, ʤʽʥʦʨʥʽ ʣʽʧʽʜʥʽ 

ʬʦʨʤʠ ʪʘ ʽʥ. ʊʦʤʫ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 

ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʣʽʧʽʜʽʚ.  

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʝ ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ 

ʫʧʨʦʜʦʚʞ 15 ʪʠʞʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 3.6).  

ʊʘʙʣʠʮʷ 3.6 

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ 

ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄ+m)   

ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʂʦʥʪʨʦʣʴ  

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

ɺʂɼ  

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

3 ʪʠʞʥʽ 220,2Ñ11,0 225,8+20,2 

6 ʪʠʞʥʽʚ 234,0+16,8 253,5+18,6 

9 ʪʠʞʥʽʚ 238,6+16,2 313,1+28,6**/# 

12 ʪʠʞʥʽʚ 230,6+14,7 320,4+26,3**/# 

15 ʪʠʞʥʽʚ 240,8+22,1 346,0Ñ28,2**/# 

  ** - p<0,01 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

  # - ʚʽʜʥʦʩʥʦ ʱʫʨʽʚ, ʷʢʽ ʫʧʨʦʜʦʚʞ 3-ʭ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ. 

 

ʋʪʨʠʤʘʥʥʷ ʥʘ ɺʂɼ ʧʨʦʪʷʛʦʤ 3 ʪʠʞʥʽʚ ʥʝ ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʅʘ 10 ʪʠʞʥʽ ʫ 

ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʙʫʚ ʥʘ ʨʽʚʥʽ 250,53Ñ28,31 ʤʢʛ/ʤʛ 

ʙʽʣʢʘ, ʘ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺʂɼ ʧʨʦʪʷʛʦʤ 10 ʪʠʞʥʽʚ, ʚʽʥ 

ʙʫʚ ʚʠʱʠʤ ʥʘ 25% (p<0,05). ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʥʝ ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ 

ʯʝʨʝʟ 3 ʪʘ 6 ʪʠʞʥʽʚ ʫʪʨʠʤʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3.7). ʏʝʨʝʟ 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʫʪʨʠʤʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ 
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ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʟʨʦʩʪʘʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 31,2% (p<0,05), 38,9% 

(p<0,05) ʪʘ 43,7% (p<0,05) ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 3.7). 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ, ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʨʦʩʪʘʚ ʥʝ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʤʽʥʠ ʩʢʣʘʜʫ ʢʦʨʤʫ. ʉʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʽʩʣʷ 9 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. ʅʘʩʪʫʧʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʚʘʛʦʤʽʰʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʚʤʽʩʪʽ ʭʦʣʝʩʪʝʨʦʣʫ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ (ʪʘʙʣ. 

3.7). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʣʽʧʽʜʽʚ ʪʘ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʚʤʽʩʪ 

ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʨʦʩʪʘʚ ʚʞʝ 

ʯʝʨʝʟ 3 ʪʠʞʥʽ ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. ʏʝʨʝʟ 3, 6, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ɺʂɼ ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ 

ʟʙʽʣʴʰʫʚʘʚʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 66,0% (p<0,05), 75,2% (p<0,05),  82,6% (p<0,01), 

114,7% (p<0,05) ʪʘ 138,1% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʊʘʙʣʠʮʷ 3.7 

ɺʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄ+m)   

ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʂʦʥʪʨʦʣʴ 

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

ɺʂɼ 

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

3 ʪʠʞʥʽ 7,78Ñ0,67 12,91+1,02* 

6 ʪʠʞʥʽʚ 7,56+0,68 13,25+1,16* 

9 ʪʠʞʥʽʚ 8,04Ñ0,76 14,68+1,86** 

12 ʪʠʞʥʽʚ 7,98Ñ0,89 17,13+1,63**/# 

15 ʪʠʞʥʽʚ 8,26Ñ0,75 19,67Ñ18,2**/# 

* - p<0,05, ** - p<0,01  ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

 # - ʚʽʜʥʦʩʥʦ ʱʫʨʽʚ, ʷʢʽ ʫʧʨʦʜʦʚʞ 3-ʭ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ. 

 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 3 ʪʠʞʥʝʤ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ, ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʽ ʫ 

ʚʤʽʩʪʽ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʥʘʩʪʫʧʘʣʠ 

ʧʽʩʣʷ 12 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. ʆʪʞʝ, ʟʤʽʥʠ ʚʠʥʠʢʘʣʠ ʥʝ ʦʜʨʘʟʫ.  

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʘ ʷʢʠʤʠ ʫ ʱʫʨʽʚ, 

ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʟʤʽʥʶʻʪʴʩʷ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 
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ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʽ ʮʝ ʚʝʜʝ ʜʦ ʟʤʽʥ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ɽʊʃ ʽ ʦʢʠʩʥʝʥʥʽ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʽʻʪ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʨʠʙôʷʯʦʛʦ ʞʠʨʫ ʪʘʢʦʞ 

ʨʽʟʢʦ ʟʨʦʩʪʘʚ ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ [465,468].  

ɺʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʬʨʘʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʟʘʟʥʘʚʘʚ ʥʝ ʪʘʢʠʭ ʚʠʨʘʟʥʠʭ 

ʟʤʽʥ, ʭʘʨʘʢʪʝʨ ʷʢʠʭ ʙʫʚ ʧʨʦʪʠʣʝʞʥʠʤ (ʪʘʙʣ. 3.8). 

ʇʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ ʫʧʨʦʜʦʚʞ 3, 6 ʪʘ 9 ʪʠʞʥʽʚ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʚʤʽʩʪ 

ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ. ɸ ʧʽʩʣʷ 12 ʪʘ 15 ʪʠʞʥʽʚ 

ʚʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 20,1% (p<0,05) ʪʘ 30,8% (p<0,05) 

ʚʽʜʧʦʚʽʜʥʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ. ɿʤʽʥʠ ʫ ʚʤʽʩʪʽ ʝʬʽʨʽʚ 

ʭʦʣʝʩʪʝʨʦʣʫ, ʷʢʽ ʥʘʩʪʫʧʘʣʠ ʧʽʩʣʷ 12 ʪʘ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ, ʙʫʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʱʫʨʽʚ, ʷʢʽ ʫʧʨʦʜʦʚʞ 3 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʪʘʢʽʡ ʞʝ ʜʽʻʪʽ.  

ʊʘʙʣʠʮʷ 3.8 

ɺʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ 

ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄ+m)   

ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʂʦʥʪʨʦʣʴ  

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

ɺʂɼ  

(ʤʢʛ/ʤʛ ʙʽʣʢʘ) 

(n=10) 

3 ʪʠʞʥʽ 17,04Ñ1,62 17,81+1,00 

6 ʪʠʞʥʽʚ 16,98Ñ1,95 17,25+1,26 

9 ʪʠʞʥʽʚ 17,08Ñ1,84 17,68+1,68 

12 ʪʠʞʥʽʚ 16,95Ñ1,22 13,54+1,33*/# 

15 ʪʠʞʥʽʚ 17,14Ñ1,03 11,98Ñ1,02*/# 

  * - p<0,05 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ; # - ʚʽʜʥʦʩʥʦ ʱʫʨʽʚ, ʷʢʽ ʫʧʨʦʜʦʚʞ 

 3-ʭ ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʣʽʧʽʜʥʦʤʫ ʩʢʣʘʜʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʩʪʦʩʫʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʭʦʣʝʩʪʝʨʦʣʫ. 

ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ, ʙʝʟ ʩʫʤʥʽʚʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʝʤʙʨʘʥʠ: 

ʟʤʽʥʶʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ɽʊʃ, ʟʘ ʷʢʦʾ ʫʪʚʦʨʶʶʪʴʩʷ ɸʌʂ, ʘ ʥʝ ɸʊʌ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʢʠʩʥʠʡ ʩʪʨʝʩ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʽ ʛʝʧʘʪʦʮʠʪʘʭ [466,469-471].  
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3.9. ʌʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ɼʦ ʧʦʢʘʟʥʠʢʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ, ʥʘʣʝʞʘʪʴ ʬʦʩʬʦʣʽʧʽʜʠ: ʢʘʨʜʽʦʣʽʧʽʥ, ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥ, 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥ ʽ ʾʭ ʦʢʠʩʣʝʥʽ ʬʦʨʤʠ. 

ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʝ ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚ 

ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, 

ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟʨʦʩʪʘʚ ʯʝʨʝʟ 3, 12 ʪʘ 15 ʪʠʞʥʽʚ ʥʘ 25,0% (p<0,05), 23,7% (p<0,05) ʪʘ 

41,5% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.17). 

 

ʈʠʩʫʥʦʢ 3.17.  ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ 

ʜʽʻʪʽ (M+SD). 

* ï p < 0,05 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ʜʦ ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 

3.18). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʘʨʜʽʦʣʽʧʽʥʫ, ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʟʤʽʥʶʚʘʚʩʷ ʣʠʰʝ 

ʧʽʩʣʷ 3 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ: ʚʽʥ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 14,2% (p<0,05) (ʨʠʩ. 3.18). 
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ʈʠʩʫʥʦʢ 3.18.  ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ 

ʜʽʻʪʽ (M+SD) 

* ï p < 0,05 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ï 

ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʚ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺ ʥʦʨʤʽ 

ʡʦʛʦ ʚʤʽʩʪ ʜʫʞʝ ʥʠʟʴʢʠʡ, ʱʦ ʚʠʜʥʦ ʟ ʨʠʩ. 3.19. ʏʝʨʝʟ 3, 9, 12 ʪʘ 15 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʟʨʦʩʪʘʚ ʥʘ 85,7% 

(p<0,001), 75,4% (p<0,01), 72,5% (p<0,001) ʪʘ 66,1% (p<0,01). 

 

ʈʠʩʫʥʦʢ 3.19.  ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (M+SD) 

** ï p < 0,01,  *** ï p < 0,001 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ. 
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ʉʭʦʞʘ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ (ʨʠʩ. 3.20) ʽ ʡʦʛʦ 

ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ (ʨʠʩ. 3.21). ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ 

ʧʽʩʣʷ 3 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 20,4% (p<0,05). ɺ ʫʩʽ ʽʥʰʽ 

ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʤʝʥʰʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨ-

ʥʠʤ. ɸ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ-ʣʽʟʦʬʦʩʬʘʪʠʜʠʣ-

ʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʯʝʨʝʟ 3, 12 ʪʘ 15 

ʪʠʞʥʽʚ ʟʨʦʩʪʘʚ ʥʘ 27,3% (p<0,05), 46,4% (p<0,01) ʪʘ 36,8% (p<0,01), ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 3.20.  ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (M+SD) 

* ï p < 0,05  ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

ʈʠʩʫʥʦʢ 3.21.  ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (M+SD) 

* ï p < 0,05, ** - p<0,01  ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ. 
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ɿʚʝʨʪʘʻʤʦ ʫʚʘʛʫ, ʧʦ-ʧʝʨʰʝ, ʥʘ ʟʨʦʩʪʘʥʥʷ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ. ʈʘʟʦʤ ʽʟ ɺʦʻʡʢʦʚʦʶ ɼ.ʆ. ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, 

ʱʦ çʟʤʽʥʠ ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʤʝʤʙʨʘʥʽ ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʚʠʪʦʢʫ 

ʧʨʦʪʦʥʽʚ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃè [471]. 

ʇʦ-ʜʨʫʛʝ, ʟʨʦʩʪʘʥʥʷ  ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ, ʚʤʽʩʪ ʷʢʠʭ ʚ ʥʦʨʤʽ ʥʝʟʥʘʯʥʠʡ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ [466,472]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʧʝʨʝʙʫʚʘʥʥʷ 

ʥʘ ɺʂɼ ʟʤʽʥʶʻʪʴʩʷ ʚʤʽʩʪ ʤʽʥʦʨʥʠʭ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ. ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʯʝʨʝʟ 3 ʪʠʞʥʽ ʧʝʨʝʙʫʚʘʥʥʷ 

ʥʘ ɺʂɼ ʟʨʦʩʪʘʚ ʥʘ 34,7% (p<0,05), ʯʝʨʝʟ 9 ʪʠʞʥʽʚ ʚʽʥ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 26,3% 

(p<0,05), ʯʝʨʝʟ 12 ʪʠʞʥʽʚ ʚʽʥ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʘ ʯʝʨʝʟ 15 

ʪʠʞʥʽʚ ʟʥʦʚʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 24,1% (p<0,05) (ʨʠʩ. 3.22). 

 

ʈʠʩʫʥʦʢ 3.22. ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (M+SD) 

* ï p < 0,05 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ. 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʤʽʩʪʫ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ, ʪʦ ʾʭ ʚʤʽʩʪ ʪʘʢʦʞ ʟʘʣʝʞʘʚ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ 

(ʨʠʩ. 3.23). ʏʝʨʝʟ 3 ʪʠʞʥʽ ʚʽʥ ʟʨʦʩʪʘʚ ʥʘ 78,8% (p<0,01), ʘ ʯʝʨʝʟ 9, 12 ʪʘ 15 ʪʠʞʥʽʚ 

ʚʽʥ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 36,4% (p<0,05), 37,3% (p<0,05) ʪʘ 50,0% (p<0,001). 

 

ʈʠʩʫʥʦʢ 3.23. ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ 

ʜʽʻʪʽ (M+SD) 

* ï p < 0,05,  ** ï p < 0,01, *** ï p < 0,001 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʪʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʤʽʥʦʨʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʠʥʠʢʣʠ ʯʝʨʝʟ 

ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʬʦʩʬʦʣʽʧʽʜʽʚ ʽ ʥʝ ʥʝʩʫʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ. ɭʜʠʥʠʡ 

ʜʦʜʘʪʢʦʚʠʡ ʝʬʝʢʪ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʟʤʽʥʘʤʠ ʽʥʰʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʻ ʟʥʠʞʝʥʥʷ 

ʧʣʠʥʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʷʢʘ ʚʥʦʩʠʪʴ ʜʦʜʘʪʢʦʚʠʡ 

ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʥʦʨʤʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʪʽʣʴʢʠ 

ʤʝʤʙʨʘʥʠ, ʘ ʽ ʚʩʽʻʾ ʤʽʪʦʭʦʥʜʨʽʾ ʚ ʮʽʣʦʤʫ [473-477].  

 

3.10. ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʛʝʧʘʪʦʮʠʪʘʨʥʠʭ ʙʽʣʢʽʚ ʧʝʯʽʥʢʠ ʟʘ ʫʤʦʚ ʜʽʻʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ɹʽʦʛʝʥʝʟ ʤʽʪʦʭʦʥʜʨʽʡ ʧʦʪʨʝʙʫʻ ʽʤʧʦʨʪ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʽʚ ʽʟ ʮʠʪʦʟʦʣʶ 

[478,479]. ʊʦʤʫ ʟʤʽʥʠ, ʷʢʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʣʽʧʽʜʥʦʤʫ ʩʢʣʘʜʽ ʚʥʫʪʨʽʰʥʴʦʾ 
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ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʽʥʦʶ ʚʤʽʩʪʫ ʛʝʧʘʪʦʮʠʪʘʨʥʠʭ 

ʙʽʣʢʽʚ ʫ ʱʫʨʽʚ, ʱʦ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ.  

ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʙʽʣʢʠ ʛʝʧʘʪʦʮʠʪʽʚ ʨʦʟʜʽʣʠʣʠʩʷ ʥʘ 24 ʬʨʘʢʮʽʾ 

[480], ʷʢʽ ʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ (ʤ.ʤ.), ʦʙôʻʜʥʘʣʠ ʫ ʪʨʠ ʛʨʫʧʠ: 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʟ ʤ.ʤ. 12-26 ʢɼʘ, ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʽ ʟ ʜʚʦʤʘ ʧʽʜʛʨʫʧʘʤʠ 

ʤ.ʤ. 28-55 ʽ ʤ.ʤ.  66-107 ʢɼʘ ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ï ʪʘʢʦʞ ʟ ʜʚʦʤʘ ʧʽʜʛʨʫʧʘʤʠ 

ʤ.ʤ. 108-195 ʽ 213-289 ʢɼʘ (ʪʘʙʣ. 3.9). ʊʘʢʘ ʞ ʢʽʣʴʢʽʩʪʴ ʙʽʢʦʚʠʭ ʬʨʘʢʮʽʡ ʦʧʠʩʘʥʘ 

ʚ ʩʪʘʪʪʽ ɺʦʻʡʢʦʚʦʾ ɼ.ʆ. ʟʘ ʥʘʰʦʶ ʩʧʽʚʫʯʘʩʪʶ [481]. ɺʠʱʝ ʦʧʠʩʘʥʦ ʧʨʦ ʪʝ, ʱʦ 

ʨʦʙʠʣʠ ʜʝʢʽʣʴʢʘ ʧʦʚʪʦʨʽʚ ʤʦʜʝʣʝʡ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʪʘʢ ʷʢ ʚʠʢʦʨʠʩʪʘʥʘ ʢʽʣʴʢʽʩʪʴ 

ʤʝʪʦʜʠʢ ʥʝ ʙʫʣʘ ʟʘʙʝʟʧʝʯʝʥʘ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʠ n=10 ʫ ʚʠʙʦʨʮʽ. ʂʨʽʤ 

ʪʦʛʦ ʧʨʠʡʥʷʪʦ ʚ ʙʽʦʤʝʜʠʮʠʥʽ ʨʦʙʠʪʠ ʥʝ ʤʝʥʰʝ 3-ʭ ʧʦʚʪʦʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ 

ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʨʦʟʧʦʜʽʣ ʙʽʣʢʽʚ ʮʠʪʦʟʦʣʶ 

ʟʤʽʥʶʚʘʚʩʷ. ʊʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʩʪʠʤʫʣʶʚʘʣʦ ʧʦʷʚʫ ʜʦʜʘʪʢʦʚʠʭ 

ʬʨʘʢʮʽʡ. ʇʽʩʣʷ 15 ʽ 18 ʪʠʞʥʽʚ ʚʠʷʚʣʝʥʽ ʥʦʚʽ ʬʨʘʢʮʽʾ ʟ ʤ.ʤ. 49 ʽ 78 ʢɼʘ 

(ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʣʢʠ) ʪʘ ʟ ʤ.ʤ. 249 ʢɼʘ (ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʣʢʠ). 

ʊʘʙʣʠʮʷ 3.9 

ʈʦʟʧʦʜʽʣ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʧʽʩʣʷ 15 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄ+m)   

* - ʨ<0,05, ** - ʨ<0,01, *** - ʨ<0,001 - ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. 

 

ʏʝʨʝʟ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʚʤʽʩʪ ʙʽʣʢʽʚ ʟ ʤ.ʤ. 12-26 ʢɼʘ ʟʨʦʩʪʘʚ 

ʥʘ 40% (ʨ<0,01). ɺʤʽʩʪ ʙʽʣʢʽʚ ʟ ʤ.ʤ. 28-55 ʢɼʘ ʥʝ ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʤʽʩʪ ʽʥʰʠʭ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʄʦʣʝʢʫʣʷʨʥʘ 

ʤʘʩʘ ʙʽʣʢʽʚ, ʢɼʘ 

ʂʦʥʪʨʦʣʴ, %% 

(n=10) 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ 15 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ, %% 

(n=10) 

12-26 28,5Ñ1,3  39,9Ñ2,1** 

28-55  33,6Ñ1,8  35,2Ñ2,4 

66-107 26,3Ñ1,4  9,4Ñ1,1*** 

108-195 8,1Ñ0,4 % 6,48Ñ0,3*** 

213-289 3,5Ñ0,2 % 0,75+0,06***  
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ʙʽʣʢʽʚ ʟ ʤ.ʤ. 66-107 ʢɼʘ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 64,3% (ʨ<0,01). ʊʘʢʦʞ ʟʤʝʥʰʫʚʘʚʩʷ 

ʚʤʽʩʪ ʙʽʣʢʽʚ, ʱʦ ʥʘʣʝʞʘʣʠ ʜʦ ʬʨʘʢʮʽʡ ʚʠʩʦʢʦ-ʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ. ɺʤʽʩʪ ʙʽʣʢʽʚ ʟ 

ʤ.ʤ. 108-195 ʢɼʘ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 20% (ʨ<0,01), ʘ ʟ ʤ.ʤ. 213-289 ʢɼʘ ï ʥʘ 78,6% 

(ʨ<0,01) (ʪʘʙʣ.3.9).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʩʝʨʝʜʥʴʦ- ʪʘ 

ʚʠʩʦʢʦ-ʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʤʽʩʪʫ ʫ ʮʠʪʦʟʦʣʽ ʪʘ 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʥʠʟʴʢʦ-ʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʪʘ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʠʡ ʬʝʥʦʤʝʥ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ. ʅʘʰʽ ʜʘʥʽ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʘʥʽʰʝ ʦʜʝʨʞʘʥʠʤʠ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

[482] ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʧʨʦ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʧʨʠ 

ʧʝʨʝʙʫʚʘʥʥʽ ʥʘ ɺʂɼ [483]. 

 

3.11. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ 

ʜʽʻʪʽ  

ɼʦʩʣʽʜʞʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʧʨʦʚʝʜʝʥʽ ʥʘ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʟʤʽʥʠ ʚ ʊ-ʢʣʽʪʠʥʥʦʤʫ ʽʤʫʥʽʪʝʪʽ 

[484-487]. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʽʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ɺʂɼ, ʪʘʢʽ ʜʘʥʽ ʚʽʜʩʫʪʥʽ. ʈʘʟʦʤ ʟ ʪʠʤ ʚʠʚʯʝʥʥʷ 

ʪʘʢʠʭ ʟʤʽʥ ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ ʧʨʦ ʜʠʩʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʥʘʩʪʫʧʥʘ 

ʩʝʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʩʝʣʝʟʽʥʢʠ ʧʽʩʣʷ 10 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʪʘʙʣ. 3.10).  

ʋ ʱʫʨʽʚ ʧʽʩʣʷ 18 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʚ: ɯL-1‍ ï ʥʘ 51,1% (p<0,01), ɯL-12 ʨ40 ï ʥʘ 59,5% 

(p<0,001), INF-‎ ̎ ́40,0% (p<0,05). ʎʝ ʟʨʦʩʪʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʚʤʽʩʪʫ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ 18 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ. ɺʤʽʩʪ ɯL-4 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 30,4% (p<0,05), ʚʤʽʩʪ ɯL-10 ï ʥʘ 21,9% (p<0,05), ʘ ʚʤʽʩʪ TGF ï ʥʘ 

52,6% (p<0,01). 
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ʊʘʙʣʠʮʷ 3.10 

ɺʤʽʩʪ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ 15 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄ+m)   

ʎʠʪʦʢʽʥʠ (ʫʤ.ʦʜ.)  ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʱʫʨʽʚ, 

ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʨʤ (n=10) 

ɻʨʫʧʘ ʱʫʨʚ̔ ʧ̔ʩʣʷ 15 ʪʠʞʥʽʚ 

ʧʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (n=10) 

ɯʥʪʝʨʣʝʡʢʽʥ-1‍ 0,45+0,04 0,68+0,05** 

ɯʥʪʝʨʣʝʡʢʽʥ-4 0,46+0,02 0,32+0,02* 

ɯʥʪʝʨʣʝʡʢʽʥ-10 0,32+0,02 0,25+0,03* 

ɯʥʪʝʨʣʝʡʢʽʥ-12 ʨ40 0,79+0,06 1,26+0,08***  

ɯʥʪʝʨʬʝʨʦʥ- ‎ (INF-‎ 0,30+0,02 0,42+0,03* 

ʊʨʘʥʩʬʦʨʤʫʶʯʠʡ 

ʬʘʢʪʦʨ ʨʦʩʪʫ- ‍  

0,38+0,02 0,18+0,02* 

* - ʨ<0,05, ** - ʨ<0,01, *** - ʨ<0,001 - ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 10 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʟʥʠʞʫʚʘʣʘʩʴ ʥʘ 11,3% 

(p<0,05), ʘʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 26,7% (p<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ (ʪʘʙʣ. 3.11).  

ʊʘʙʣʠʮʷ 3.11 

ʄʘʩʘ ʪʚʘʨʠʥ ʪʘ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 10-ʪʠ 

ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (ʄ+m)   

ʇʦʢʘʟʥʠʢʠ ʄʘʩʘ 

ʱʫʨʽʚ, ʛ 

ɸʙʩʦʣʶʪʥʘ ʤʘʩʘ 

ʩʝʣʝʟʽʥʢʠ, ʛ 

ʆʨʛʘʥʥʠʡ 

ʽʥʜʝʢʩ 

ʂʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ (10
7
) 

ʂʦʥʪʨʦʣʴ 

(ʱʫʨʠ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʠʡ 

ʢʦʨʤ) (n=10) 

 

 

287,0+10,9 

 

 

1,278+0,023 

 

 

4,45+0,03 

 

 

4,50+0,17 

ʑʫʨʠ ʧʽʩʣʷ 

ʧʝʨʝʙʫʚʘʥʥʷ 

ʥʘ ɺʂɼ (n=10) 

 

253,4+15,6

*  

 

1,134+0,015* 

 

4,48+0,04 

 

3,30+0,18* 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʆʨʛʘʥʥʠʡ ʽʥʜʝʢʩ ʩʝʣʝʟʽʥʢʠ ʚ ʛʨʫʧʽ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʟʘʣʠʰʘʚʩʷ ʚ ʤʝʞʘʭ ʢʦʥʪʨʦʣʴʥʠʭ ʚʝʣʠʯʠʥ. ʊʠʤʫʩ 

ʫʧʨʦʜʦʚʞ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʟʥʘʚ ʽʥʚʦʣʶʮʽʾ, ʧʦʚôʷʟʘʥʦʾ ʟ ʚʽʢʦʤ ʱʫʨʽʚ.  
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ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʾ ɓ-ʢʣʽʪʠʥ ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʟʘʣʦʟʠ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʦʨʷʜ ʟ ʛʝʥʝʪʠʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʤʫʪʘʮʽʷʤʠ ʛʝʥʽʚ ʩʫʙʩʪʨʘʪʫ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ (IRS-1, IRS-2), ɓ3-

ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ, ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʙʽʣʢʽʚ ʩʠʛʥʘʣʴʥʦʛʦ ʰʣʷʭʫ ʽʥʩʫʣʽʥʫ 

(ʛʣʶʢʦʟʥʽ ʪʨʘʥʩʧʦʨʪʝʨʠ ï GLUT), ʦʙʫʤʦʚʣʝʥʽ ʟʤʽʥʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʟ ʧʦʩʠʣʝʥʥʷʤ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʣʽʧʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ) ʪʘ 

ʜʠʩʙʘʣʘʥʩ ʘʜʠʧʦʢʽʥʽʚ. ɿʤʽʥʘ ʧʨʦʜʫʢʮʽʾ ʘʜʠʧʦʢʽʥʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʟʘʧʘʣʝʥʥʷ 

ʚʽʩʮʝʨʘʣʴʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʽ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʱʝ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʽʥʜʝʢʩʽ 

ʤʘʩʠ ʪʽʣʘ, ʧʨʷʤʦ, ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʤʫʥʥʦʾ. 

 

3.12. ɾʦʚʯʦʩʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʥʘ ʪʣʽ ʜʽʻʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʟ ʭʦʣʝʩʪʝʨʦʣʫ ʽ ʝʥʟʠʤʘʪʠʯʥʽ ʰʣʷʭʠ ʾʭ 

ʫʪʚʦʨʝʥʥʷ ʜʦʙʨʝ ʚʠʚʯʝʥʽ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 60 ʨʦʢʽʚ [488]. ʆʧʠʩʘʥʽ ʜʚʘ ʛʦʣʦʚʥʠʭ 

ʰʣʷʭʠ ʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ [489]. ʇʝʨʰʠʡ ï ʢʣʘʩʠʯʥʠʡ ʘʙʦ ʥʝʡʪʨʘʣʴʥʠʡ 

ʰʣʷʭ, ʽʥʜʫʢʦʚʘʥʠʡ ʝʥʟʠʤʘʪʠʯʥʦʶ ʨʝʘʢʮʽʻʶ ʭʦʣʝʩʪʝʨʦʣ-7Ŭ-ʛʽʜʨʦʢʩʠʣʘʟʦʶ 

(CYP7A1), ʽ ʜʨʫʛʠʡ ï ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʘʙʦ ʢʠʩʣʠʡ ʰʣʷʭ, ʽʥʜʫʢʦʚʘʥʠʡ CYP27A1. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʢʣʘʩʠʯʥʦʛʦ ʰʣʷʭʫ ʚʠʨʦʙʣʷʻʪʴʩʷ ʭʦʣʝʚʘ ʢʠʩʣʦʪʘ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʚʠʨʦʙʣʷʻʪʩɹʷ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʘ ʢʠʩʣʦʪʘ. ʆʙôʻʤʥʘ 

ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 1,21+0,03 ʤʢʣ/ʛ 

ʧʝʯʽʥʢʠĿʭʚ. ʋ ʱʫʨʽʚ, ʷʢʽ 20 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʨʦʟʚʠʥʫʣʦʩʴ ʚʠʨʘʞʝʥʝ 

ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʱʦ ʙʫʣʦ ʦʧʠʩʘʥʦ 

ʥʘʤʠ ʚ ʧʦʧʝʨʝʜʥʽʭ ʧʫʙʣʽʢʘʮʽʷʭ [490,491]. ʋ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʦʙôʻʤʥʘ 

ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʟʨʦʩʪʘʣʘ ʜʦ 1,36+0,03 ʤʢʣ/ʛ ʧʝʯʽʥʢʠÅʭʚ., ʘʙʦ ʥʘ 12,4% 

(p<0,05), ʱʦ, ʦʯʝʚʠʜʥʦ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʩʠʣʝʥʥʷ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ 

ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ɺʂɼ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ.  

ʋ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʷʢ ʽ ʽʥʰʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʫʧʨʦʜʦʚʞ 3-ʭ ʛʦʜʠʥʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʴ (ʪʘʙʣ 3.12). ʇʽʩʣʷ 20 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ 
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ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟʨʦʩʪʘʣʘ ʫ ʚʩʽʭ ʧʨʦʙʘʭ. ʋ ʧʝʨʰʽʡ ʧʨʦʙʽ ʚʦʥʘ 

ʟʨʦʩʪʘʣʘ ʥʘ 10,2% (ʨ<0,05), ʘ ʚ ʰʦʩʪʽʡ ï ʥʘ 15,3% (ʨ<0,05) (ʪʘʙʣ. 3.12). 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 20 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ  ʟʨʦʩʪʘʣʘ ʱʝ ʚ 

ʙʽʣʴʰʽʡ ʤʽʨʽ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʅʘʡʤʝʥʰʝ ʟʨʦʩʪʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʚ 

ʧʝʨʰʽʡ ʧʨʦʙʽ (30,3%, ʨ<0,05), ʥʘʡʙʽʣʴʰʝ ï ʫ ʰʦʩʪʽʡ (36,3%, ʨ<0,05) (ʪʘʙʣ. 3.12).    

ɺʽʜʦʤʦ, ʱʦ  ʪʘʫʨʦʢʦʥ'ʶʛʘʪʠ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚʦʣʦʜʽʶʪʴ ʭʦʣʝʨʝʪʠʯʥʦʶ ʜʽʻʶ ʽ ʪʠʤ 

ʩʘʤʠʤ ʟʘʧʦʙʽʛʘʶʪʴ ʭʦʣʝʩʪʘʟʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʣʽʮʠʥʢʦʥ'ʶʛʦʚʘʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 

[492]. ɼʽʡʩʥʦ, ʚ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 20 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ 

ʱʫʨʽʚ ʥʘ ɺʂɼ ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʟʨʦʩʪʘʣʘ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʞʦʚʯʽ ʱʫʨʽʚ ʧʽʩʣʷ 20 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʂɼ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʚʩʽ 

ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʧʝʨʰʘ 30-ʪʠ ʭʚʠʣʠʥʥʘ ʧʨʦʙʘ) 

ʚʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 35,3% (ʨ<0,05), ʘ ʚ ʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʰʦʩʪʘ 30-ʪʠ 

ʭʚʠʣʠʥʥʘ ʧʨʦʙʘ) ï ʥʘ 43,9% (ʨ<0,05) (ʪʘʙʣ. 3.12). 

ʅʘʚʧʘʢʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ 

ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʫ ʚʩʽʭ ʧʨʦʙʘʭ. ɺ ʧʝʨʰʽʡ ʧʨʦʙʽ ʚʦʥʘ ʟʨʦʩʪʘʣʘ 

ʥʘ 34,8% (ʨ<0,05), ʘ ʚ ʰʦʩʪʽʡ ï ʥʘ 41,6% (ʨ<0,05) (ʪʘʙʣ. 3.12). 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ 20 ʪʠʞʥʽʚ ʥʘ 

ɺʂɼ, ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʫ 

ʚʩʽʭ ʧʨʦʙʘʭ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʩʫʤʽʰʽ ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ ʪʘ ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ, ʩʫʤʽʰʽ ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ 

ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʫʪʪʻʚʠʭ ʢʦʣʠʚʘʥʴ 

ʫʧʨʦʜʦʚʞ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ 

ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ, ʚ ʜʠʥʘʤʽʮʽ ʟʘʟʥʘʚʘʣʘ ʥʘʩʪʫʧʥʠʭ ʟʤʽʥ: ʚ ʧʝʨʰʽʡ, ʜʨʫʛʽʡ, 

ʪʨʝʪʽʡ, ʯʝʪʚʝʨʪʽʡ ʪʘ ʰʦʩʪʽʡ ʧʨʦʙʽ ʚʦʥʘ ʟʨʦʩʪʘʣʘ ʥʘ 24,0% (ʨ<0,05), 35,5% 

(ʨ<0,05), 31,8% (ʨ<0,05), 26,0% (ʨ<0,05) ʪʘ 25,2% (ʨ<0,05), ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧ'ʷʪʽʡ 

ʧʨʦʙʽ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʤʽʰʽ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨʥʠʤ.  
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ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʜʣʷ ʞʦʚʯʽ ʱʫʨʽʚ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʭʦʣʝʚʘ, 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʘ, ʜʝʟʦʢʩʠʭʦʣʝʚʘ, ʣʽʪʦʭʦʣʝʚʘ ʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʾʭ ʢʦʥôʶʛʘʪʠ ʟ 

ʪʘʫʨʠʥʦʤ ʽ ʛʣʽʮʠʥʦʤ. ʇʝʨʰʦʶ ʟʘ ʢʽʣʴʢʽʩʥʠʤ ʚʤʽʩʪʦʤ ʫ ʞʦʚʯʽ ʱʫʨʽʚ ʻ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ï ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʢʦʥôʶʛʦʚʘʥʦʾ ʟ ʪʘʫʨʠʥʦʤ. 

ɼʨʫʛʦʶ ʟʘ ʢʽʣʴʢʽʩʥʠʤ ʫʤʽʩʪʦʤ ʫ ʞʦʚʯʽ ʻ ʛʣʽʢʦʭʦʣʝʚʘ ʢʠʩʣʦʪʘ. 

ʊʘʙʣʠʮʷ 3.12 

ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ, ʚʠʢʣʠʢʘʥʽ ʧʝʨʝʙʫʚʘʥʥʷʤ 

ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʫʧʨʦʜʦʚʞ 20 ʪʠʞʥʽʚ (ʄ+m) 

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʇʦʨʷʜʢʦʚʠʡ 

ʥʦʤʝʨ ʧʨʦʙʠ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚ ʤʛ% 

ʂʦʥʪʨʦʣʴ (n=6) ɺʠʩʦʢʦʢʘʣʦʨʽʡʥʘ ʜʽʻʪʘ (n=6) 

1 2 3 4 

ʊʘʫʨʦʭʦʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 197,2+6,4 217,4+4,1* 

2 199,3+5,8 226,1+2,6* 

3 202,7+6,1 226,7+4,2* 

4 197,5+4,6 221,9+4,2* 

5 190,9+5,1 220,3+3,2* 

6 186,8+5,0 215,4+3,2* 

ʉʫʤʽʰ ʪʘʫʨʦʭʝʥʦ-

ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ 

ʪʘʫʨʦʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ 

1 104,2+6,3 135,8+4,6* 

2 107,3+8,5 142,6+5,5* 

3 107,4+7,6 143,3+5,0* 

4 101,9+7,5 134,9+4,7* 

5 97,2+6,0 132,0+4,0* 

6 92,6+6,3 126,2+3,0* 

ɻʣʽʢʦʭʦʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 149,0+12,8 96,4+7,7* 

2 149,8+10,9 95,8+8,1* 

3 152,6+9,6 90,7+7,8* 

4 142,7+12,0 83,8+6,0* 

5 139,4+11,9 78,4+5,2* 

6 131,3+12,3 73,7+5,1* 

ʉʫʤʽʰ ʛʣʽʢʦʭʝʥʦ-

ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ 

ʛʣʽʢʦʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ 

1 34,5+3,0 46,5+4,3* 

2 35,5+2,9 47,3+4,6* 

3 35,1+2,5 45,8+4,1* 

4 32,9+3,1 43,8+4,4* 

5 30,9+3,0 43,9+4,4* 

6 29,3+2,9 41,5+4,4* 

ʍʦʣʝʚʘ ʢʠʩʣʦʪʘ 1 25,0+1,4 21,5+1,1 

2 24,9+0,7 21,8+1,2 

3 23,8+0,9 22,1+1,1 

4 23,2+1,2 21,7+1,1 

5 22,2+1,8 21,6+1,4 

6 22,4+2,1 21,0+1,8 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.12 

1 2 3 4 

ʉʫʤʽʰ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ 

ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

1 12,5+0,5 15,5+0,8* 

2 12,4+0,5 16,8+0,6* 

3 13,2+0,9 17,4+0,4* 

4 13,1+0,9 16,5+0,8* 

5 13,6+0,9 15,6+1,0 

6 13,1+1,1 16,4+0,6* 

  * - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ;  

 

ʆʜʝʨʞʘʥʽ ʥʘʤʠ ʜʘʥʽ ʧʦʢʘʟʘʣʠ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʠ: ʫ ʱʫʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘʡʙʽʣʴʰʦʶ ʙʫʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ (ʚʽʜ 

186,8+5,0 ʤʛ% ʜʦ 202,7+6,1 ʤʛ%). ɼʘʣʽ ʡʰʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 

(ʚʽʜ 131,3+12,3 ʤʛ% ʜʦ 152,6+9,6 ʤʛ%). ʊʨʝʪʴʦʶ ʟʘ ʢʽʣʴʢʽʩʥʠʤ ʚʤʽʩʪʦʤ ʫ ʞʦʚʯʽ 

ʱʫʨʽʚ ʙʫʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʠ ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ (ʚʽʜ 92,6+6,3 ʤʛ% ʜʦ 107,4+7,6 ʤʛ%), ʱʦ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʠʤ ʽʥʰʠʭ 

ʘʚʪʦʨʽʚ [493]. ɿʥʘʯʥʦ ʤʝʥʰʦʶ, ʥʽʞ ʫ ʢʦʥôʶʛʦʚʘʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʻ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ - ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʦʾ 

ʭʦʣʝʚʦʾ  (ʚʽʜ 22,4+2,1 ʤʛ% ʜʦ 25,0+1,4 ʤʛ%)  ʽ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ (ʚʽʜ 12,4+0,5 ʤʛ% ʜʦ 13,6+0,9 ʤʛ%). 

ʆʜʝʨʞʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ 

ʥʘ ɺʂɼ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʟʙʽʣʴʰʫʻ ʭʦʣʝʨʝʟ ʪʘ 

ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʚ ʞʦʚʯʽ. ʅʘ ʪʣʽ ʥʝʟʤʽʥʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʦʾ 

ʞʦʚʯʥʦʾ ʢʠʩʣʦʪʠ ï ʭʦʣʝʚʦʾ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ. ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʯʝʨʝʟ 20 ʪʠʞʥʽʚ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʦʢʘʟʦʤ ʘʢʪʠʚʘʮʽʾ ʧʦʣʽʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ ʢʦʥôʶʛʘʮʽʾ 

ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʪʘʫʨʠʥʦʤ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʩʠʣʝʥʥʷ ʾʭ ʙʽʦʩʠʥʪʝʟʫ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘʫʨʦʭʦʣʘʪʫ ʯʝʨʝʟ ʧʣʘʟʤʘʪʠʯʥʽ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʢʦʥôʶʛʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʛʣʽʮʠʥʦʤ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʛʘʣʴʤʫʚʘʣʘʩʴ, ʱʦ 

ʧʨʦʷʚʣʷʣʦʩʴ ʫ ʟʤʝʥʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʮʝʩʠ ʢʦʥôʶʛʘʮʽʾ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟ 

ʛʣʽʮʠʥʦʤ ʧʦʤʽʪʥʦ ʛʘʣʴʤʫʚʘʣʠʩʴ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʩʘʤʮʽʚ. ʆʜʥʘʢ, ʧʽʜʨʘʭʫʥʦʢ 
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ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥ'ʶʛʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʥ ʥʝ ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, 

ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 5-ʾ ʧʨʦʙʠ, ʚ ʷʢʽʡ ʚʽʥ ʟʨʦʩʪʘʚ  ʥʘ 15,3% (ʨ<0,05). 

ʊʘʙʣʠʮʷ 3.13 

ɿʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥ'ʶʛʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ, 

ʚʠʢʣʠʢʘʥʽ ʧʝʨʝʙʫʚʘʥʥʷʤ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʫʧʨʦʜʦʚʞ 20 ʪʠʞʥʽʚ (ʄ+m)  

ˉ 

ʧʨʦʙʠ 

ʉʫʤʘ ʢʦʥ'ʶʛʦʚʘʥʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʤʛ% 

ʉʫʤʘ ʚʽʣʴʥʠʭ  

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʤʛ% 

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʥôʶʛʘʮʽʾ 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n=6) 

1 484,9+7,1 37,5+1,0 12,9 

2 490,9+7,0 37,3+0,6 13,2 

3 497,8+6,5 37,0+0,9 13,4 

4 475,0+6,8 36,3+1,1 13,1 

5 398,4+6,5 35,8+1,4 11,1 

6 440,0+6,6 35,5+1,6 12,4 

ɻʨʫʧʘ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (n=6) 

1 496,1+5,2 37,0+1,0 13,4 

2 511,8+5,2 38,6+0,9 13,2 

3 506,5+5,3 39,5+0,8 12,8 

4 484,4+4,8 38,2+1,0 12,7 

5 474,6+4,2* 37,2+1,2 12,8 

6 456,8+3,9 37,4+1,2 12,2 

* - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ. 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 3.14, ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ 

ʞʦʚʯʽ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʝ ʟʘʟʥʘʚʘʚ ʩʫʪʪʻʚʠʭ ʢʦʣʠʚʘʥʴ ʽ ʩʢʣʘʜʘʚ 2,4 ï 2,5, 

ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʘ ʷʢʠʤʠ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʽʢʫ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 

2,3 ï 2,7 [494] ʪʘ 2,21 ï 2,51  [493].   

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥ'ʶʛʘʮʽʾ, ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʟʤʝʥʰʫʚʘʚʩʷ ʫ 1-ʡ, 4-ʡ, 5-

ʡ ʽ 6-ʡ ʧʨʦʙʘʭ ʥʘ 32,0% (ʨ<0,05), ʫ 2-ʡ ï ʥʘ 29,2% (ʨ<0,05) ʪʘ ʚ 3-ʡ ï ʥʘ 33,3% 

(ʨ<0,05) (ʪʘʙʣ. 3.15). 
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ʊʘʙʣʠʮʷ 3.15 

ɿʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 

ʱʫʨʽʚ, ʚʠʢʣʠʢʘʥʽ ʧʝʨʝʙʫʚʘʥʥʷʤ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʫʧʨʦʜʦʚʞ 20 ʪʠʞʥʽʚ 

(ʄ+m)  

ˉ 

ʧʨʦʙʠ 

ʊʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ɼʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ʂʦʝʬʽʮʽʻʥʪ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n=6) 

1 371,2+6,9 151,2+3,3 2,5 

2 374,0+5,8 155,2+4,0 2,4 

3 377,4+5,5 155,7+3,6 2,4 

4 363,4+5,9 147,9+3,8 2,5 

5 352,5+6,3 141,7+3,3 2,5 

6 340,5+6,5 135,0+3,4 2,5 

ɻʨʫʧʘ ʱʫʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ (n=6) 

1 335,3+4,3* 197,8+3,2* 1,7 

2 343,7+4,0* 206,7+3,6* 1,7 

3 339,5+4,4* 206,5+3,2* 1,6 

4 327,4+3,8* 195,2+3,3* 1,7 

5 323,1+3,3* 191,5+3,2* 1,7 

6 310,1+3,4* 184,1+2,6* 1,7 

*- ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ. 

 

ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʟʫʤʦʚʣʝʥʠʡ ʟʤʽʥʦʶ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʜʦ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ: ʥʘ ʪʣʽ 

ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚʠʨʘʞʝʥʦ ʽ ʩʪʘʙʽʣʴʥʦ ʟʨʦʩʪʘʣʘ ʫ ʚʩʽʭ 

ʧʨʦʙʘʭ. 

ɺʽʜʦʤʦ ʜʚʘ ʰʣʷʭʠ ʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ʇʝʨʰʠʡ ï ʢʣʘʩʠʯʥʠʡ ʘʙʦ 

ʥʝʡʪʨʘʣʴʥʠʡ, ʱʦ ʽʥʜʫʢʫʻʪʴʩʷ ʭʦʣʝʩʪʝʨʦʣ-7Ŭ-ʛʽʜʨʦʢʩʠʣʘʟʦʶ (CYP7A1) [495]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʘʮʽʾ ʮʴʦʛʦ ʰʣʷʭʫ ʻ ʩʠʥʪʝʟ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ. ɼʨʫʛʠʡ ʰʣʷʭ ʻ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʘʙʦ ʢʠʩʣʠʤ. ɺʽʥ ʩʪʠʤʫʣʶʻʪʴʩʷ CYP27A1 ʽ ʚʝʜʝ ʜʦ ʛʝʥʝʨʘʮʽʾ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ. ʊʘʢ ʷʢ ʚ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 20 

ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʥʝ 
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ʟʤʽʥʶʚʘʣʘʩʴ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʟʨʦʩʪʘʣʘ, ʤʠ 

ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʾʭ ʙʽʦʩʠʥʪʝʟʫ çʢʠʩʣʠʤè ʰʣʷʭʦʤ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʬʝʨʤʝʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʟʙʽʣʴʰʫʻ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ 

ʞʦʚʯʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʞʦʚʯʽ ʱʫʨʽʚ. ʇʽʩʣʷ 20 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʟʨʦʩʪʘʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʢʦʥ'ʶʛʘʪʽʚ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʱʦ, ʦʯʝʚʠʜʥʦ, ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʧʦʩʠʣʝʥʥʷ ʦʙ'ʻʤʥʦʾ 

ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ. ʇʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʟʤʝʥʰʫʚʘʚʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʰʣʷʭʫ ʙʽʦʩʠʥʪʝʟʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ. 

1. ʊʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʙʝʟ ʧʨʦʷʚʽʚ ʛʽʧʝʨʬʘʛʽʾ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ 

ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʪʘ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 

2. ʇʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʱʫʨʽʚ ʟʨʦʩʪʘʻ ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʘ, ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʥʘ ʪʘ 

ʛʘʤʘʛʣʫʤʽʥʪʨʘʥʩʬʝʨʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʪʘ 

ʢʦʥôʶʛʦʚʘʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ, ʟʨʦʩʪʘʻ ʧʦʢʘʟʥʠʢ ʪʠʤʦʣʦʚʦʾ ʧʨʦʙʠ, ʨʦʟʚʠʚʘʻʪʴʩ ̫

ʜʠʩʣʽʧʦʧʨʦʪʝʾʥʝʤʽʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʧʝʯʽʥʢʠ.  

3. ʋ ʱʫʨʽʚ ʟ ʪʨʠʚʘʣʠʤ ʧʝʨʝʙʫʚʘʥʥʷʤ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʟʥʠʞʫʻʪʴʩʷ 

ʚʤʽʩʪ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʽ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʪʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʽ ʧʦʨʫʰʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ 

ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ.  

4. ʉʪʝʘʪʦʛʝʧʘʪʦʟ ʫ ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ, ʧʨʦʷʚʦʤ ʷʢʦʾ ʻ ʟʤʽʥʠ 

ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʦʢʠʩʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʤʽʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ.  

5. ʋ ʱʫʨʽʚ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦ-ʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʥʘ ʪʣʽ ʨʦʟʚʠʪʢʫ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʜʠʩʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʦʜʥʠʤ ʽʟ 

ʧʨʦʷʚʽʚ ʷʢʦʾ ʻ ʜʠʩʙʘʣʘʥʩ ʫ ʚʤʽʩʪʽ ʧʨʦ- ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʱʫʨʽʚ.  

6. ʊʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʱʫʨʽʚ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ 

ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʟʙʽʣʴʰʫʻ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʞʦʚʯʦʢʠʩʣʦʪʥʠʡ 

ʩʢʣʘʜ ʞʦʚʯʽ ʱʫʨʽʚ. ʇʽʩʣʷ 20 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ ʚ 

ʞʦʚʯʽ ʱʫʨʽʚ ʟʨʦʩʪʘʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʢʦʥ'ʶʛʘʪʽʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʱʦ, 
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ʦʯʝʚʠʜʥʦ, ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʧʦʩʠʣʝʥʥʷ ʦʙ'ʻʤʥʦʾ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ. ʇʨʠ 

ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ 

ʟʤʝʥʰʫʚʘʚʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʙʽʦʩʠʥʪʝʟʫ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʪʘʪʪʷʭ [1, 2, 3, 5, 7, 8, 9, 13, 20, 16, 

19, 24, 25, 27] ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ 

ʬʦʨʫʤʘʭ [31, 32, 33, 34, 38, 39, 44, 50, 51] (ʜʠʚ. ɼʦʜʘʪʦʢ ɸ). 
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ʈʆɿɼɯʃ 4 

 

ʄɽʍɸʅɯɿʄʀ ʈʆɿɺʀʊʂʋ ʉʊɽɸʊʆɻɽʇɸʊʆɿʋ  

ɿɸ ʋʄʆɺ ɺɯʉʎɽʈɸʃʔʅʆɻʆ ʆɾʀʈɯʅʅʗ, ɺʀʂʃʀʂɸʅʆɻʆ  

ʅɽʆʅɸʊɸʃʔʅʀʄ ɺɺɽɼɽʅʅʗʄ ɻʃʋʊɸʄɸʊʋ ʅɸʊʈɯʖ  

 

ɿʘ ʫʤʦʚ ʩʴʦʛʦʜʝʥʥʷ, ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ ʥʘʩʠʯʝʥʝ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʜʦʙʘʚʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʠʤ ʻ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ (ɻʅ). ʇʘʪʦʛʝʥʝʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʯʝʨʝʟ ʥʝʦʥʘʪʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ɻʅ ʻ 

ʦʜʥʠʤ ʟ ʚʠʧʘʜʢʽʚ ʥʝʡʨʦ-ʝʥʜʦʢʨʠʥʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʥʘʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʫʤʦʚ 

ʩʫʧʫʪʥʴʦʾ ʥʘʜʣʠʰʢʦʚʦʾ ʚʘʛʠ [107,175,176]. 

 

4.1. ʈʦʟʚʠʪʦʢ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ  ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʨʽʟʥʠʮʷ ʤʽʞ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ. ʊʘʢ, ʫ 

ʱʫʨʽʚ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ, ʷʢʠʤ ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ 

ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʤʘʩʘ ʪʽʣʘ ʪʘ ʥʘʟʦ-ʘʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʙʫʣʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 9,4% 

(p<0,001) ʪʘ 23,7% (p<0,001) ʤʝʥʰʠʤʠ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʱʫʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ.   

 ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʤʝʥʰʝʥʥʷ ʥʘʟʦ-ʘʥʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 

ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʝʥʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʫ ʨʦʩʪʫ 

[496]. ɺʽʟʫʘʣʴʥʦ ʫ 100% ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ 

ʥʘʪʨʽʶ, ʨʦʟʚʠʥʫʣʦʩʴ ʦʞʠʨʽʥʥʷ, ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʟʥʘʯʝʥʥʷʤ ʽʥʜʝʢʩʫ ʃʽ 

(0,36Ñ0,03 ʧʨʦʪʠ 0,29Ñ0,02 ʚ ʢʦʥʪʨʦʣʽ; p<0,001). 

ʄʽʞ ʪʠʤ, ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʧʨʠʚʦʜʠʣʦ ʜʦ 

ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʛʦ ʣʠʰʝ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʪʘʢ ʷʢ ʤʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ ʫ ʜʘʥʠʭ ʱʫʨʽʚ ʙʫʣʘ ʥʘ 107,2% (p<0,001) ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (ʪʘʙʣ. 4.1). ɺ ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ ʧʦʚʪʦʨʘʭ (ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʫ ʢʦʞʥʽʡ 
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ʚʠʙʦʨʮʽ ï n=10) ʜʘʥʦʾ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʘʩʘ ʪʽʣʘ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʥʘ ʪʣʽ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ (p<0,001), ʘ ʚ 

ʯʝʪʚʝʨʪʦʤʫ (n=7) ï ʪʘʢʦʞ ʙʫʣʦ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʥʘ 6,2% (p<0,05) ʪʘ ʨʦʟʚʠʪʦʢ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʙʫʣʦ 

ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʫ ʱʫʨʽʚ ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʧʦʚʪʦʨʽʚ ʜʘʥʦʾ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʘʙʣʠʮʷ 4.1 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚ ʨʘʥʥʴʦʤʫ ʥʝʥʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ, (M+m) 

 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʪʨʦʣʴ 

(ʱʫʨʠ ʚʽʢʦʤ 16 

ʪʠʞʥʽʚ)  

(n=10) 

ɼʦʩʣʽʜ 

(ʱʫʨʠ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚ ʨʘʥʥʴʦʤʫ 

ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ) 

(n=10) 

ʄʘʩʘ ʱʫʨʽʚ, ʛ 380,3Ñ26,0 344,4Ñ24,2*** 

ʅʘʟʦ-ʘʥʘʣʴʥʘ ʜʦʚʞʠʥʘ, ʩʤ 25,3Ñ1,6 19,3+1,4***  

ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ, ʢʛ/ʤ
2
 5,94Ñ0,62 9,24+1,11* 

ɯʥʜʝʢʩ ʃʽ, ʛ
1/3
/ʩʤ 0,29Ñ0,03 0,36Ñ0,02*** 

ʄʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʛ 8,3+1,0 17,2+1,5***  

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʄʦʚʘ ʡʜʝ ʧʨʦ ʱʫʨʽʚ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ. ʆʪʞʝ, ʙʝʟ ʩʫʤʥʽʚʫ, ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʱʫʨʘʤ ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ. ʗʢ ʤʠ ʙʘʯʠʤʦ, ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʧʝʨʰʦʤʫ ʽ ʯʝʪʚʝʨʪʦʤʫ ʧʦʚʪʦʨʘʭ ʙʫʣʦ ʥʝʟʥʘʯʥʠʤ 

(9,4% ʪʘ 6,2%), ʭʦʯʘ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤ. ɸʣʝ ʫ ʱʫʨʽʚ ʧʝʨʰʦʛʦ ʽ 

ʯʝʪʚʝʨʪʦʛʦ ʧʦʚʪʦʨʽʚ ʜʘʥʦʾ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 2-ʤʫ ʽ 3-ʤʫ ʤʽʩʷʮʷʭ ʤʘʩʘ ʪʽʣʘ ʙʫʣʘ 

ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʄʠ ʩʚʽʜʦʤʦ ʥʝ ʦʙôʻʜʥʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʯʦʪʠʨʴʦʭ ʧʦʚʪʦʨʽʚ ʚ ʦʜʥʫ ʚʠʙʽʨʢʫ, ʭʦʯʘ ʨʝʟʫʣʴʪʘʪʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʥʝ ʣʠʰʝ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤʠ, ʘʣʝ ʽ ʜʫʞʝ ʙʣʠʟʴʢʠʤʠ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ. ʅʝ ʤʦʞʝʤʦ ʚʽʜʢʠʜʘʪʠ ʩʝʟʦʥʥʽ ʚʧʣʠʚʠ ʥʘ ʤʘʩʫ ʪʽʣʘ, ʘʜʞʝ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʣʽʪʢʫ ʪʘ ʟʠʤʦʶ.   
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ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʝʦʥʘʪʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚʠʢʣʠʢʘʣʦ ʩʭʦʞʽ ʟʤʽʥʠ ʚ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʱʫʨʽʚ, ʘʣʝ 

ʚʽʜʙʫʚʘʣʦʩʷ: ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʧʽʜʰʢʽʨʥʦʛʦ ʞʠʨʫ, ʨʦʟʤʽʨʫ ʢʣʽʪʠʥ ʽ ʤʘʩʠ 

ʝʧʽʜʽʜʽʤʘʣʴʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ [497] ʪʘ ʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʤʘʩʠ ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ 

ʞʠʨʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʱʫʨʘʤ [498]. ɺ ʨʦʟʜʽʣʽ 2 ʤʠ ʚʢʘʟʫʚʘʣʠ ʥʘ ʪʝ, 

ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʫ ʱʫʨʽʚ ʻ ʥʝʜʦʨʝʯʥʠʤ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ 

ʻ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ.  ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.1, ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ ʫ ʱʫʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʨʽʚʥʶʚʘʚ 5,94Ñ0,62, ʘ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ï 9,24+1,11. ʋ ʣʶʜʝʡ ʮʽ ʟʥʘʯʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʛʣʠʙʦʢʝ ʧʘʪʦʣʦʛʽʯʥʝ 

ʚʠʩʥʘʞʝʥʥʷ. ʆʪʞʝ, ʜʘʣʽ ʤʠ ʧʨʘʮʶʚʘʣʠ ʟ ʽʥʜʝʢʩʦʤ ʃʽ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʃʽ ʫ ʪʚʘʨʠʥ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,29 

- 0,30 ʛ
1/3
/ʩʤ, ʘ ʫ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʦʞʠʨʽʥʥʷʤ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʚʽʥ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,30 ʜʦ 0,33 ʛ
1/3
/ʩʤ [499-501]. ɺ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʽʥʜʝʢʩ ʃʽ ʫ 

ʱʫʨʽʚ ʚ ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʚ 0,29Ñ0,02, ʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ - 0,36Ñ0,03  (p<0,001). ʆʪʞʝ, ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʧʨʠʚʦʜʠʣʦ ʜʦ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʚ 4-ʭ ʤʽʩʷʯʥʦʤʫ 

ʚʽʮʽ, ʱʦ ʜʦʙʨʝ ʚʠʜʥʦ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʬʦʪʦʛʨʘʬʽʷʭ (ʨʠʩ. 4.1). 

ʅʘ ʨʠʩʫʥʢʫ 4.1 ʥʘʚʝʜʝʥʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʬʦʪʦʛʨʘʬʽʾ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʫ 

4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.1. ʄʘʢʨʦʩʢʦʧʽʯʥʘ ʢʘʨʪʠʥʘ  ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ɸ) ʪʘ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ɹ). 

 s ɹ 
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ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʥ ʚ ʭʘʨʯʦʚʽʡ ʧʦʚʝʜʽʥʮʠ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʚʠʟʥʘʯʠʣʠ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʫ ʱʫʨʽʚ ʦʜʥʦ-, ʜʚʦʭ-, ʪʨʴʦʭ- ʽ 

ʯʦʪʠʨʴʦʭʤʽʩʷʯʥʦʛʦ ʚʽʢʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʤ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʙʫʣʦ ʫ 

ʱʫʨʽʚ ʦʙʦʭ ʛʨʫʧ ʫ ʚʽʮʽ 4 ʤʽʩʷʮʽʚ, ʧʨʦʪʝ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ 

ʩʧʦʞʠʚʘʥʥʷʤ ʢʦʨʤʫ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʱʫʨʘʤʠ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʝ ʙʫʣʦ. ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʢʣʶʯʠʪʠ, ʱʦ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ ʥʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʜʤʽʨʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʢʘʣʦʨʽʡ, ʘ 

ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʦʨʫʰʝʥʥʷ. ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ. Nagata et al. ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 29 ʪʠʞʥʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʨʦʟʚʠʚʘʣʦʩʴ ʦʞʠʨʽʥʥʷ ʙʝʟ ʨʦʟʚʠʪʢʫ 

ʛʽʧʝʨʬʘʛʽʾ [502-503]. ʆʞʠʨʽʥʥʷ ʧʨʠ ʮʴʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʣʦʩʷ ʟʘ ʚʠʩʦʢʠʤ ʽʥʜʝʢʩʦʤ 

ʃʽ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʥʝʚʝʣʠʢʦʶ ʤʘʩʦʶ ʪʽʣʘ ʽ ʥʘʟʦ-ʘʥʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ [503]  

 

4.2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʾʭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ 

ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʩʪʫʧʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʝʘʪʦʟ ʧʨʘʢʪʠʯʥʦ ʙʫʚ ʚʽʜʩʫʪʥʽʡ. ʁʦʛʦ ʚʠʨʘʞʝʥʽʩʪʴ ʟʘ 

3-ʭ ʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʩʢʣʘʜʘʣʘ 0,20+0,13. ʅʘʧʨʦʪʠ, ʫ ʚʩʽʭ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ ʩʪʝʘʪʦʟ, ʷʢʠʡ 

ʦʮʽʥʶʚʘʚʩʷ ʚ 1,80+0,17 ʙʘʣʘ, ʱʦ ʚ 9,0 (p<0,001) ʨʘʟʽʚ ʧʝʨʝʚʝʨʰʫʚʘʣʦ ʜʘʥʝ 

ʟʥʘʯʝʥʥʷ ʚ ʢʦʥʪʨʦʣʽ. ʂʨʘʧʣʠʥʢʠ ʞʠʨʫ ʟʤʽʱʫʚʘʣʠ ʷʜʨʦ ʜʦ ʧʝʨʠʬʝʨʽʾ ʢʣʽʪʠʥ ʽ 

ʟʘʡʤʘʣʠ 15-70% ʧʣʦʱʽ ʢʣʽʪʠʥ. ʉʣʘʙʢʠʡ ʩʪʝʘʪʦʟ (ʘʢʫʤʫʣʷʮʽʷ ʣʽʧʽʜʽʚ 5-33%) ʙʫʚ 

ʚʠʷʚʣʝʥʠʡ ʚ 53,3%. ʉʪʝʘʪʦʟ ʧʦʤʽʨʥʦʛʦ ʩʪʫʧʝʥʷ (ʘʢʫʤʫʣʷʮʽʷ ʣʽʧʽʜʽʚ 33-66%) 

ʚʠʷʚʣʝʥʠʡ ʫ 46,7% ʚʠʧʘʜʢʽʚ.  
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ʊʘʙʣʠʮʷ 4.2 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ  

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ (M+m) 

ʇʘʨʘʤʝʪʨʠ ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

ʱʫʨʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʨʤ 

(n=15) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ ʱʫʨʽʚ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ (n=15) 

Cʪʝʘʪʦʟ, ʚʠʨʘʞʝʥʽʩʪʴ ʫ 

ʙʘʣʘʭ (0-3) 

 

0,20+0,13 

 

1,80+0,17***  

ʃʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ, 

ʚʠʨʘʞʝʥʽʩʪʴ ʫ ʙʘʣʘʭ (0-2) 

 

0,0+0,0 

 

         1,20+0,17***  

ɹʘʣʦʥʥʘ ʜʠʩʪʨʦʬʽʷ (0-2)  0,0+0,0 0,27+0,11***  

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ 

NAS ʫ ʙʘʣʘʭ (0-8) 

 

0,20+0,13 

 

2,33+0,81***  

ɺʽʜʩʦʪʦʢ ʪʚʘʨʠʥ ʟ ʅɾʍʇ, 

% 

  

- 

 

6,6 

   *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʃʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʙʫʣʦ ʚʽʜʩʫʪʥʻ, ʘ ʫ 

60% ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʩʢʣʘʜʘʣʦ 1,20+0,17 ʙʘʣʘ 

(p<0,001). ʅʝ ʙʫʣʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʙʘʣʦʥʥʘ ʜʠʩʪʨʦʬʽʷ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ. ʋ 13,3% ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʠʷʚʣʝʥʘ ʙʘʣʦʥʥʘ 

ʜʠʩʪʨʦʬʽʷ, ʭʦʯʘ ʾʾ ʚʠʨʘʞʝʥʽʩʪʴ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ ʽ ʩʢʣʘʜʘʣʘ  0,27+0,11 (p<0,001). 

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʧʝʯʽʥʮʽ ʟʘ ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ NAS ʫ 

ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʨʽʚʥʶʚʘʣʘ 0,20+0,13, ʘ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ - 2,33+0,81, ʱʦ ʚ 11,7 ʨʘʟʽʚ (p<0,001) ʧʝʨʝʚʠʱʫʚʘʣʦ 

ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʢʦʥʪʨʦʣʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ ʪʚʘʨʠʥʠ ʟ ʅɾʍʇ, ʘ ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʅɾʍʇ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ 6,6% ʪʚʘʨʠʥ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʷʢʽ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚ ʧʝʯʽʥʮʽ ʚʠʷʚʠʣʠ ʧʦʤʽʨʥʠʡ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʠʡ ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ 

ʩʪʝʘʪʦʟ, ʙʘʣʦʥʥʫ ʜʠʩʪʨʦʬʽʶ ʟ ʪʽʣʴʮʷʤʠ ʄʝʣʦʨʽ ʽ ʜʠʬʫʟʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ 

ʥʝʡʪʨʦʬʽʣʘʤʠ ʪʘ ʣʝʡʢʦʮʠʪʘʤʠ [504]. 
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ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ 

ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ [440]. ʇʦʢʘʟʘʥʦ, ʱʦ ʞʦʨʩʪʢʽʩʪʴ 

ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 63,5% (p<0,001).  

ʅʘ ʨʠʩʫʥʢʫ 4.2 ʥʘʚʝʜʝʥʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʫ 

4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.2. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ: ʩʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʟʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, ʭ400. 

ɸ ï ʚʠʨʘʞʝʥʠʡ ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ ʩʪʝʘʪʦʟ; 

ɺ ï ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ ʩʪʝʘʪʦʟ ʟ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʶ ʣʝʡʢʦʮʠʪʘʨʥʦʶ 

ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʟʦʥʽ 3 (ʣʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ ʧʦʤʽʨʥʦʛʦ ʩʪʫʧʝʥʷ); 

ʉ ï ʚʦʛʥʠʱʝʚʠʡ ʥʝʢʨʦʟ ʷʢ ʨʝʟʫʣʴʪʘʪ ʙʘʣʦʥʥʦʾ ʜʝʛʝʥʝʨʘʮʽʾ (ʚʽʜʩʫʪʥʽʩʪʴ ʷʜʨʘ 

ʚ ʮʝʥʪʨʽ ʢʣʽʪʠʥʠ). 
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4.3. ʄʝʪʘʙʦʣʽʯʥʠʡ ʧʨʦʬʽʣʴ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ  

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.3, ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʘʢʪʠʚʥʽʩʪʴ ɸʃʊ ʽ ɸʉʊ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʊʘʢʦʞ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʧʘʨʘʤʝʪʨʠ 

ʧʽʛʤʝʥʪʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʱʫʨʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ, 

ʥʝʧʨʷʤʦʛʦ ʽ ʧʨʷʤʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʷʢʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ. 

ʋ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʟʦʤ ʧʝʯʽʥʢʠ, ʽʥʜʫʢʦʚʘʥʠʤ ʥʝʦʥʘʪʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʚʽʜʤʽʯʘʣʦʩʴ ʧʦʨʫʰʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, 

ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʫ ʟʤʝʥʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘ 

13,7% (p<0,05). ɿʜʘʪʥʽʩʪʴ ʧʝʯʽʥʢʠ ʩʠʥʪʝʟʫʚʘʪʠ ʙʽʣʢʠ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʦʮʽʥʠʪʠ 

ʪʠʤʦʣʦʚʘ ʧʨʦʙʘ. ʗʢ ʧʦʢʘʟʘʥʦ ʚ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʦʢʘʟʥʠʢ ʪʠʤʦʣʦʚʦʾ ʧʨʦʙʠ 

(ʦʜʠʥʠʮʽ ʧʦʤʫʪʥʽʥʥʷ S-H) ʟʨʦʩʪʘʚ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ 119,3% (p<0,001) (ʪʘʙʣ. 4.3.) 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʦʣʦʚʦʾ ʧʨʦʙʠ ʻ ʦʟʥʘʢʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʚ ʢʨʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ȟθ‍ȟ‎ ̄̌ʙ̏ʫʣʽʥʽʚ ʽ ʣʽʧʦʧʨʦʪʝʾʜʽʚ, ʱʦ 

ʥʘʡʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʯʽʥʢʠ. ʄʠ ʥʝ ʚʠʟʥʘʯʘʣʠ 

ʛʣʦʙʫʣʽʥʠ, ʘʣʝ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʽ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʜʫʞʝ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʚ ʜʘʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʫ (ʪʘʙʣ. 4.3). 

ʇʨʦʪʝ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʪʘʢʦʛʦ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 4.3). ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ 

ʣʽʧʽʜʽʚ ʪʘ ʚʤʽʩʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʛʦʤʦʛʝʥʘʪʽ ʧʝʯʽʥʢʠ ʟʨʦʩʪʘʣʠ ʥʘ 38,2% (p<0,01) ʪʘ 

21,5% (p<0,05), ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ. ʆʜʝʨʞʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʘ ʷʢʠʤʠ ʛʽʧʝʨʪʨʦʬʽʷ ʙʽʣʦʾ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʦʟʥʘʢʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ) ʚʠʢʣʠʢʘʻ ʣʦʢʘʣʴʥʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʽ, ʥʘʧʨʦʪʠ, ʟʙʽʣʴʰʫʻ ʣʽʧʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʘʜʠʧʦʮʠʪʽʚ 

ʪʘ ʟʤʝʥʰʫʻ ʣʦʢʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʟʙʽʣʴʰʫʶʯʠ ʾʭ ʨʽʚʝʥʴ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 
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ʊʘʙʣʠʮʷ 4.3.  

ɹʽʦʭʽʤʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʝʯʽʥʮʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, (M+m) 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

(n=10) 

 

ɼʦʩʣʽʜ (ʱʫʨʠ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ) 

(n=10) 

ɸʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ, 

ʤʢʢʘʪ/ʣ 

0,228+0,033 0,211+0,031 

ɸʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ 

ʤʢʢʘʪ/ʣ 

0,389Ñ0,034 0,377Ñ0,041 

ɹʽʣʦʢ ʟʘʛʘʣʴʥʠʡ, ʛ/ʣ     82,48Ñ7,10 71,18Ñ5,60* 

ɿʘʛʘʣʴʥʠʡ ʙʽʣʽʨʫʙʽʥ, 

Õʤʦʣʣʴ/ʣ 

12,40Ñ2,09 12,70Ñ1,53 

ʅʝʧʨʷʤʠʡ ʙʽʣʽʨʫʙʽʥ, 

Õʤʦʣʣʴ/ʣ 

7,90Ñ1,70 8,10+1,06 

ʇʨʷʤʠʡ ʙʽʣʽʨʫʙʽʥ, 

Õʤʦʣʣʴ/ʣ 

4,40+0,91 4,60+0,91 

ɿʘʛʘʣʴʥʽ ʣʽʧʽʜʠ,  

ʤʛ/ʛ ʩʠʨʦʾ ʧʝʯʽʥʢʠ 

15,2+1,65 21,01+2,81** 

ʊʨʠʛʣʽʮʝʨʠʜʠ, 

ʤʛ/ʛ ʩʠʨʦʾ ʧʝʯʽʥʢʠ 

7,02+0,61 8,53+0,66* 

ʊʨʠʛʣʽʮʝʨʠʜʠ,  

ʤʤʦʣʴ/ʣ 

1,15+0,27 3,53+0,57***  

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʦʣ,  

ʤʤʦʣʴ/ʣ 

4,53+0,34 7,04+0,26***  

ʃʽʧʦʧʨʦʪʝʾʜʠ ʚʠʩʦʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

1,63+0,14 1,09+0,19** 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

2,37+0,22 4,35+0,29***  

ʃʽʧʦʧʨʦʪʝʾʜʠ ʜʫʞʝ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

0,51+0,12 1,58+0,26***  

ʊʠʤʦʣʦʚʘ ʧʨʦʙʘ,  

ʦʜʠʥʠʮʽ ʧʦʤʫʪʥʽʥʥʷ S-H 

1,09Ñ0,05 2,39Ñ0,12*** 

   *- p<0,05, **- p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɿʙʽʣʴʰʝʥʝ ʧʦʛʣʠʥʘʥʥʷ ʛʝʧʘʪʦʮʠʪʘʤʠ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʝʢʪʦʧʽʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ʞʠʨʫ ʽ ʣʽʧʦʪʦʢʩʠʯʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʧʝʯʽʥʢʠ ʦʢʠʩʣʶʚʘʪʠ ʽ/ʘʙʦ ʚʠʚʦʜʠʪʠ ʥʘʜʣʠʰʦʢ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ [505]. 

ɻʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ ʜʦʜʘʪʢʦʚʦ ʚʠʢʣʠʢʘʻ de novo ʣʽʧʦʛʝʥʝʟʽʩ, ʱʦ ʚʝʜʝ ʜʦ ʥʘʜʤʽʨʥʦʾ 

ʘʢʫʤʫʣʷʮʽʾ ʞʠʨʫ ʚ ʧʝʯʽʥʮʽ; ʮʝʡ ʨʝʟʫʣʴʪʘʪ ʯʘʩʪʢʦʚʦ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ 
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ʩʝʢʨʝʮʽʾ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʚ 

ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʾ [505]. ɼʽʡʩʥʦ, ʚ ʥʘʰʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʟʨʦʩʪʘʚ ʷʢ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ, ʪʘʢ ʽ ʚʤʽʩʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ 

ʧʝʯʽʥʮʽ. ʇʨʠ ʮʴʦʤʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʥʘ 

207,0% (p<0,001), ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘ 83,5% (p<0,001), ʘ 

ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘ 209,8% (p<0,001). ʋ ʮʠʭ ʱʫʨʽʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ ʟʨʦʩʪʘʣʘ ʥʘ 55,4% (p<0,001), ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 33,1% (p<0,01). 

 

4.4. ɺʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

ɹʘʛʘʪʦʯʠʩʣʝʥʥʽ ʨʦʙʦʪʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʘʜʠʧʦʥʝʢʪʠʥ ʻ 

ʛʦʣʦʚʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʽʥʩʫʣʽʥʫ [506-512]. 

ʊʦʤʫ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʣʦʛʽʯʥʦ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ ʪʘ ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʢʣʘʜʘʣʘ 6,17+0,64 ʤʤʦʣʴ/ʣ, ʱʦ ʥʘ 

34,4% (p<0,001) ʧʝʨʝʚʠʱʫʚʘʣʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʢʦʥʪʨʦʣʽ (ʪʘʙʣ. 4.5). 

   ʊʘʙʣʠʮʷ 4.5 

ʇʦʢʘʟʥʠʢʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, (ʄ+m,): 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n=10) 

ɻʨʫʧʘ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ- 

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

(n=10) 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʤʤʦʣʴ/ʣ 

 

4,59+0,67 

 

6,17+0,64***  

ɯʥʜʝʢʩ ʅʆʄɸ-ɯR, 

ʤʢʆʜ/ʤʣ 

 

0,66+0,34 

 

2,77+0,92***  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ, 

ʤʢʆʜ/ʤʣ 

 

3,21+1,53 

 

10,02+2,62***  

*- p<0,05; ***- p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 



 162 

ɸʥʘʣʽʟ ʅʆʄɸ-ɯR ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʨʦʟʚʠʥʫʣʘʩʷ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ: ʽʜʝʢʩ ʅʆʄɸ-ɯR ʟʙʽʣʴʰʠʚʩʷ ʥʘ 319,7% (p<0,001), ʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ  ʟʨʦʩʣʘ ʥʘ 212,1% (p=0,001). 

Nagata ʪʘ ʩʧʽʚʘʚʪ. ʚʩʪʘʥʦʚʠʣʠ ʱʦ ʫ ʤʠʰʝʡ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʚʽʮʽ 29 ʪʠʞʥʽʚ ʨʦʟʚʠʚʘʣʦʩʷ ʦʞʠʨʽʥʥʷ (ʙʝʟ ʧʦʣʽʬʘʛʽʾ) ʽ ʫ ʥʠʭ 

ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʛʣʶʢʦʟʫʨʽʷ [502]. ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ 

ʥʘʷʚʥʽʩʪʴ ʛʽʧʝʨʪʨʦʬʽʾ ʚ ʦʩʪʨʽʚʢʘʭ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ, 

ʽʥʩʫʣʽʥʫ, ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ ʽ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʫʣʠ ʚʠʱʠʤʠ 

ʫ ʤʠʰʝʡ ʚʽʢʦʤ 29 ʽ 54 ʪʠʞʥʽ, ʥʽʞ ʚ ʢʦʥʪʨʦʣʽ. ʎʝ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷʤ 

ʜʝʢʦʤʧʝʥʩʦʚʘʥʦʛʦ ʜʽʘʙʝʪʫ [502]. ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʥʘ ʨʘʥʥʽʡ ʬʘʟʽ ʦʞʠʨʽʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʥʦʨʤʘʣʴʥʦʶ, ʘʣʝ 

ʘʩʦʮʽʡʦʚʘʥʦʶ ʟ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʻʶ [503], ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʘ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʤʦʞʝ ʙʫʪʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʨʝʘʢʮʽʻʶ [513, 514]. Lazarin Mde O. et al. ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʟʙʽʣʴʰʝʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ ʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ 

ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ 

ʘʢʫʤʫʣʷʮʽʻʶ ʞʠʨʫ ʚ ʧʝʯʽʥʮʽ ʽ ʩʭʦʞʝ ʛʨʘʻ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʚ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʤʫ 

ʟʘʭʠʩʪʽ ʚʽʜ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ [515]. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʢʣʶʯʠʪʠ, ʱʦ ʥʝʦʥʘʪʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʦʞʠʨʽʥʥʷ ʫ ʪʚʘʨʠʥ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ ʟ ʨʦʟʚʠʪʢʦʤ ʜʝʢʽʣʴʢʦʭ ʦʟʥʘʢ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʠʥʜʨʦʤʫ, ʪʘʢʠʭ ʷʢ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʜʠʩʣʽʧʽʜʝʤʽʷ, ʥʝʘʣʢʦʛʦʣʴʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟ ʪʘ ʧʦʨʫʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʽʥʩʫʣʽʥʫ. ʎʷ 

ʤʦʜʝʣʴ ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ ʚ ʘʨʢʫʘʪʥʠʭ ʷʜʨʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ ʽ 

ʧʦʨʫʰʫʻ ʣʝʧʪʠʥʦʚʫ ʪʘ ʽʥʩʫʣʽʥʦʚʫ ʩʠʛʥʘʣʽʟʘʮʽʶ ʚ ʜʘʥʽʡ ʜʽʣʷʥʮʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

[516], ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʽʧʝʨʣʝʧʪʠʥʝʤʽʷ ʽ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ. ʂʦʣʠ 

ʛʽʧʦʪʘʣʘʤʽʯʥʽ ʚʝʥʪʨʦʤʝʜʽʘʣʴʥʽ ʷʜʨʘ ʫ ʱʫʨʽʚ ʟʨʫʡʥʦʚʘʥʽ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʥʝʦʥʘʪʘʣʴʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ, ʦʞʠʨʽʥʥʷ ʚʠʥʠʢʘʻ ʧʨʠ ʾʭ ʨʦʩʪʽ [517]. 

ʊʘʢʦʞ ʦʞʠʨʽʥʥʷ ʽʟ ʟʘʪʨʠʤʢʦʶ ʨʦʩʪʫ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʩʦʮʽʡʦʚʘʥʦ ʽʟ 

ʟʤʝʥʰʝʥʥʷʤ ʣʽʧʦʣʽʟʫ, ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʘʜʨʝʥʘʣʽʥʦʤ, ʪʘ ʤʘʩʠ ʛʽʧʦʬʽʟʘ ʽ 
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ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʾ ʛʽʧʦʬʽʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʪʨʦʬʽʷ ʤʽʰʝʥʝʡ-

ʦʨʛʘʥʽʚ, ʥʘ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʛʽʧʦʬʽʟʘʨʥʽ ʛʦʨʤʦʥʠ, ʪʘʢʽ ʷʢ ʛʦʥʘʜʠ, ʩʪʘʪʝʚʽ ʦʨʛʘʥʠ, 

ʱʠʪʦʧʦʜʽʙʥʘ ʟʘʣʦʟʘ, ʥʘʜʥʠʨʥʠʢʠ [518].  

 

4.5. ʉʠʩʪʝʤʘ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ 

ɺ ʨʦʟʜʽʣʽ 1 ʦʧʠʩʘʥʦ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʦʪʦʥʽʥ ï ʥʝʡʨʦʤʝʜʽʘʪʦʨ, ʷʢʠʡ ʚʢʣʶʯʝʥʠʡ 

ʚ ʨʝʛʫʣʷʮʽʶ ʥʘʩʪʨʦʶ, ʘʧʝʪʠʪʫ ʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʪʨʝʩ ʚ ʤʦʟʢʫ ʪʘ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ 

ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʝʥʝʨʛʽʾ [519]. ʊʘʢ ʷʢ ʩʝʨʦʪʦʥʽʥ ʥʝ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ [520,521], ʚ ʜʘʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʘʣʠ 

ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʦʙʤʽʥʫ ʚ ʤʦʟʢʫ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʪʘ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʟʤʝʥʰʫʚʘʚʩʷ 

ʥʘ 72,9% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 4.6). 

ʊʘʙʣʠʮʷ 4.6 

ʇʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʤʦʟʢʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʪʘ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ɻʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ 

ʉʝʨʦʪʦʥʽʥ,  

ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

27,26 Ñ 2,76 

 

7,40Ñ1,63*** 

ʊʨʠʧʪʦʬʘʥ, ʤʢʛ/ʛ ʪʢʘʥʠʥʠ  

99,2 Ñ 8,53 

 

6,66 Ñ 1,08*** 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠ-

ʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

281 Ñ 27 

 

245 Ñ 18 

ʊʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠ-

ʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

1,32 Ñ 0,43 

 

2,19 Ñ 0,67* 

ʄɸʆ 

 ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

0,84 Ñ0,08 

 

1,19 Ñ0,07* 

ɯʥʜʦʣʘʤʽʥ 2, 3- 

ʜʠʦʢcʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʤʢʄ/ʤʛ ʙʽʣʢʘ 

 

1097 Ñ 285 

 

2438 Ñ 290*** 

*- p<0,005; ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ʊʨʠʧʪʦʬʘʥ ï ʥʝʟʘʤʽʥʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ, ʷʢʘ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʫ ʩʠʥʪʝʟʽ 

ʩʝʨʦʪʦʥʽʥʫ [521]. ʊʦʤʫ ʣʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ɺʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ ʚ 

ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʫʚ ʥʘ 93,3% (p<0,001) 

ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 4.6). ɿʤʝʥʰʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ 

ʩʝʨʦʪʦʥʽʥʫ ʻ ʧʦʷʩʥʝʥʥʷʤ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. 

ʂʣʶʯʦʚʠʤ ʬʝʨʤʝʥʪʦʤ ʙʽʦʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ʻ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʘ. 

ɺʦʥʘ ʢʘʪʘʣʽʟʫʻ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʨʠʧʪʦʬʘʥʫ ʚ 5-ʛ̔ ʜʨʦʢʩʠʪʨʦʧʪʦʬʘʥ. ʎʝ ʧʝʨʰʘ 

ʩʪʘʜʽʷ ʙʽʦʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ, ʚʦʥʘ ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʦʙʤʝʞʫʶʯʦʾ ʩʪʘʜʽʾ [522]. 

ɿʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʠ ʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʙʽʦʩʠʥʪʝʟʫ, ʘ 

ʟʥʘʯʠʪʴ ʽ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʪʢʘʥʠʥʽ. ʇʨʦʪʝ, ʚ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʪʨʠʧʪʦʬʘʥ-

ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʝ 

ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ (ʪʘʙʣ. 4.6). ʎʝ ʻ ʩʚʽʜʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʥʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʠ. 

ɼʨʫʛʘ ʩʪʘʜʽʷ ʙʽʦʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʽ ʬʝʨʤʝʥʪʫ 

ʪʨʠʧʪʦʬʘʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʠ. ɺʦʥʘ ʢʘʪʘʣʽʟʫʻ ʜʝʢʘʨʙʦʢcʠʣʶʚʘʥʥʷ ʘʨʦʤʘʪʠʯʥʠʭ L-

ʘʤʽʥʦʢʠcʣʦʪ. ʊʨʠʧʪʦʬʘʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʙʽʦʩʠʥʪʝʟʽ ʽ ʽʥʰʠʭ ʘʤʽʥʽʚ, 

ʪʘʢʠʭ ʷʢ ʘʜʨʝʥʘʣʽʥ, ʥʦʨʘʜʨʝʥʘʣʽʥ, ʜʦʬʘʤʽʥ [121]. ʅʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 65,9% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 4.6). 

ʇʨʦʪʝ ʥʘ ʪʣʽ ʩʫʪʪʻʚʦʛʦ ʧʘʜʽʥʥʷ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ï ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ. ʄʠ 

ʚʚʘʞʘʻʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ ʱʫʨʽʚ 

ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʻ ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʨʝʘʢʮʽʻʶ ʛʦʤʝʦʩʪʘʟʫ ʚ 

ʦʨʛʘʥʽʟʤʽ. ɿʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʥʠʞʯʝ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʪʠʤʫʣʶʻ 

ʨʝʘʢʮʽʾ, ʷʢʽ ʧʨʦʪʠʜʽʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʧʘʜʽʥʥʶ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ. 
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ɹʽʦʣʦʛʽʯʥʽ ʘʤʽʥʠ ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʟʘ ʜʽʾ ʝʥʟʠʤʫ ʤʦʥʦʘʤʽʥʦʢcʠʜʘʟʠ (ʄɸʆ). 

ɿʤʽʥʘ  ʚ ʄɸʆ ʘʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʪʘʢʦʞ ʚʧʣʠʚʘʪʠ ʥʘ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʪʢʘʥʠʥʘʭ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʄɸʆ ʘʢʪʠʚʥʦʩʪʽ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʟʨʦʩʪʘʪʠʤʝ, ʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ï 

ʥʘʚʧʘʢʠ, ʟʤʝʥʰʫʚʘʪʠʤʝʪʴʩʷ, ʱʦ ʚʣʘʩʥʝ ʤʠ ʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʥʘʰʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ. ɸʢʪʠʚʥʽʩʪʴ ʄɸʆ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 41,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 4.6). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʤʦʞʝ ʙʫʪʠ 

ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ. 

ɺʽʜʦʤʦ ʜʝʢʽʣʴʢʘ ʰʣʷʭʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ. ɿʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ ʦʩʥʦʚʥʠʤ ʰʣʷʭʦʤ ʻ ʩʝʨʦʪʦʥʽʥʦʚʠʡ. ɿʘ ʧʝʚʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ 

ʘʢʪʠʚʫʶʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʠʤʠʤ 

ʽ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʻ ʢʽʥʫʨʝʥʽʥʦʚʠʡ ʰʣʷʭ. ʊʘʢ, ʚʽʜʦʤʦ, ʱʦ ʭʚʦʨʦʙʘ ʇʘʨʢʽʥʩʦʥʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ [523]. ʎʝ ʜʦʟʚʦʣʠʣʦ ʜʦʩʣʽʜʥʠʢʘʤ ʚʠʩʫʥʫʪʠ 

çʢʽʥʫʨʝʥʽʥʦʚʫ ʛʽʧʦʪʝʟʫè ʚ ʜʝʷʢʠʭ ʣʘʥʢʘʭ ʧʘʪʦʛʝʥʝʟʫ ʭʚʦʨʦʙʠ ʇʘʨʢʽʥʩʦʥʘ. ɿʘ 

ʘʢʪʠʚʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʪʢʘʥʠʥʘʭ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʜʝʬʽʮʠʪ ʩʝʨʦʪʦʥʽʥʫ.  

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʾ ʫʯʘʩʪʽ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʟʥʘʯʠʣʠ ʽʥʜʦʣʘʤʽʥ 2,3-ʜʠʦʢcʠʛʝʥʘʟʥʫ 

ʘʢʪʠʚʥʽcʪʴ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʦʞʠʨʽʥʥʷ. ʅʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʦʢcʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ 

ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 122,2% (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 4.6). ʆʪʞʝ, ʫ ʱʫʨʽʚ ʟʘ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʽʟ 

ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʜʘʥʦʾ ʛʨʫʧʠ. ʄʦʞʣʠʚʦ, 

ʘʢʪʠʚʘʮʽʷ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ ʻ ʭʘʨʘʢʪʝʨʥʦʶ 

ʜʣʷ ʮʽʣʦʾ ʥʠʟʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘ ʷʢʠʭ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʤʦʟʢʫ. 
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ɺʠʱʝ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʨʦʟʚʠʚʘʣʘʩʴ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʽcʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ 

cʝʨʦʪʦʥʽʥʫ ʪʘ cʠcʪʝʤʦʶ ʽʥcʫʣʽʥʫ, ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʧʨʠʩʚʷʯʝʥʠʡ 

ʧʝʨʠʬʝʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 58,3% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 4.7). 

ʊʘʙʣʠʮʷ 4.7 

ʇʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʪʘ ʫ 

ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ɻʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ 

ʉʝʨʦʪʦʥʽʥ, ʤʢʛ/ʤʣ 9,53 Ñ0,72 3,88 Ñ0,34*** 

ʊʨʠʧʪʦʬʘʥ, ʤʢʛ/ʤʣ 57,38 Ñ5,73 38,33 Ñ6,72** 

ʄɸʆ. ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 2,6 Ñ0,06 3,9 Ñ0,04** 

** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɺ ʜʘʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʧʪʦʬʘʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 

33,2% (p<0,01). ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʄɸʆ, ʟʘ ʫʯʘʩʪʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʝʛʨʘʜʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ, ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 

50,0% (p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʆʪʞʝ, ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʦʯʝʚʠʜʥʦ 

ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ï 

ʪʨʠʧʪʦʬʘʥʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʄɸʆ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʝʜʝ ʜʦ ʙʽʣʴʰ ʰʚʠʜʢʦʾ 

ʜʝʛʨʘʜʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʽʥʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʝʨʦʪʦʥʽʥʫ ʪʘ 

ʪʨʠʧʪʦʬʘʥʫ, ʘ ʪʘʢʦʞ ʄɸʆ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ ʽ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʫʣʠ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤʠ.  

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʬʘʢʪ, ʱʦ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʩʝʨʦʪʦʥʽʥʫ ʻ 

ɽʉ-ʢʣʽʪʠʥʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʚʘʞʣʠʚʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ 

ʧʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ, 

ʘʜʞʝ ʩʘʤʝ ʜʣʷ ʮʴʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʧʨʠʪʘʤʘʥʥʘ ʥʘʡʙʽʣʴʰʘ ʛʫʩʪʠʥʘ ɽʉ-
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ʢʣʽʪʠʥ. ʇʦʢʘʟʘʥʦ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʟʢʫ ʪʘ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ ʟʨʦʩʪʘʚ ʥʘ 122,6% (p<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 4.8). ʇʨʠ ʮʴʦʤʫ 

ʚʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 54,9% 

(p<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɿʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʩʥʘʞʝʥʥʷ ʡʦʛʦ ʟʘʧʘʩʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʦʛʦ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ. ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʤʦʞʝ ʙʫʪʠ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ, ʷʢʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 53,5% (p<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʚʨʝʰʪʽ ʽ ʙʫʣʦ ʧʨʠʯʠʥʦʶ ʟʤʝʥʰʝʥʦʾ ʜʝʛʨʘʜʘʮʽʾ 

ʩʝʨʦʪʦʥʽʥʫ. 

ʊʘʙʣʠʮʷ 4.8 

ʇʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʪʘ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, M+SD  

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ɻʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ 

ʉʝʨʦʪʦʥʽʥ, ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 6,56 Ñ 0,98 14,6 Ñ 1,64*** 

ʊʨʠʧʪʦʬʘʥ, ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 169,2 Ñ12,6 76,3 Ñ 9,74** 

ʄɸʆ ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 3,33 Ñ0,04 1,55 Ñ0,07** 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

398 Ñ 78 

 

210 Ñ 69* 

ʊʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

0,81 Ñ 0,25 

 

0,65 Ñ 0,23 

ɯʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʦʢʩʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʤʢʄ/ʤʛ ʙʽʣʢʘ 

 

2348 Ñ 301 

 

1378 Ñ 305* 

*- p<0,05, ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 47,2% (p<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʎʝ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘ ʪʣʽ ʥʝʟʤʽʥʝʥʦʾ ʪʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. ʆʪʞʝ, ʧʝʨʰʘ ʪʘ ʜʨʫʛʘ ʩʪʘʜʽʾ ʙʽʦʩʠʥʪʝʟʫ 
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ʩʝʨʦʪʦʥʽʥʫ ʥʝ ʙʫʣʠ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ 

ʢʠʰʮʽ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ- ʥ̔ʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. 

ʅʘʩʪʫʧʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʪʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʫʣʠ ʰʣʷʭʠ 

ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ. ʗʢʱʦ ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʦʢcʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ 

ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ, ʪʦ ʽʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʦʢʩʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʜʘʥʦʾ ʛʨʫʧʠ 

ʱʫʨʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 41,3% (p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 4.8). ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ. 

 

4.6. ɹʽʣʢʦʚʠʡ ʧʨʦʬʽʣʴ ʚ ʮʠʪʦʧʣʘʟʤʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ 

ɺ ʫʤʦʚʘʭ ʦʞʠʨʽʥʥʷ ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʪʠʧʫ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ ʧʨʠʟʚʦʜʽʪʴ ʜʦ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʢʨʦʚʦʥʦʩʥʝ ʨʫʩʣʦ ʽ ʜʘʣʽ ʫ ʧʝʯʽʥʢʫ 

ʥʘʜʣʠʰʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʨʷʜ ʧʦʨʫʰʝʥʴ 

ʚʫʛʣʝʚʦʜʥʦʛʦ ʽ ʞʠʨʦʚʦʛʦ ʦʙʤʽʥʫ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʨʦʟʚʠʪʦʢ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ, ʷʢ ʥʘʡʙʽʣʴʰ ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʦʛʦ ʦʨʛʘʥʫ [463]. 

ʇʘʨʘʣʝʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʧʦʩʠʣʝʥʥʷ ʚʝʜʝ ʜʦ 

ʧʦʩʠʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʢʽʣʴʢʽʩʥʠʤʠ ʽ ʷʢʽʩʥʠʤʠ ʟʤʽʥʘʤʠ 

ʧʫʣʫ ʙʽʣʢʽʚ [483]. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʚʧʣʠʚʘʻ ʥʘ ʩʢʣʘʜ ʪʘ ʨʦʟʧʦʜʽʣ ʙʽʣʢʽʚ ʫ ʮʠʪʦʧʣʘʟʤʽ ʛʝʧʘʪʦʮʠʪʽʚ 

ʟʤʽʥʶʶʯʠ ʾʭ ʨʦʟʧʦʜʽʣ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʫ ʧʫʣʽ 

ʛʝʧʘʪʦʮʠʪʘʨʥʠʭ ʙʽʣʢʽʚ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʜʦʜʘʪʢʦʚʠʤ ʤʘʨʢʝʨʦʤ ʣʽʧʽʜʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ [482]. ʇʨʦʪʝ ʜʘʥʽ ʱʦʜʦ ʟʤʽʥ ʫ ʧʫʣʽ ʙʽʣʢʽʚ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʚʽʜʩʫʪʥʽ. 

ʋ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʙʽʣʢʠ ʛʦʤʦʛʝʥʘʪʫ ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ 

ʤʘʩʦʶ ʨʦʟʜʽʣʠʣʠʩʴ ʥʘ 13 ʬʨʘʢʮʽʡ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ 

ʢʽʣʴʢʽʩʥʠʡ ʨʦʟʧʦʜʽʣ ʙʽʣʢʽʚ ʮʠʪʦʟʦʣʶ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ [524]. ɿʘ 
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ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʧʦʜʽʣʦʤ ʙʽʣʢʽʚ ʥʘ ʛʨʫʧʠ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ, ʤʠ 

ʧʦʜʽʣʠʣʠ ʬʨʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ (ʤ.ʤ.) ʥʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ 

(100-235 ʢɼʘ), ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʽ (65-96 ʽ 30-59 ʢɼʘ) ʪʘ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ (5-

29 ʢɼʘ) ʜʣʷ ʚʩʽʭ ʛʨʫʧ. ɼʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʛʝʧʘʪʦʮʠʪʽʚ ʚ ʮʽʣʦʤʫ ʟʘ 

ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʦʟʧʦʜʽʣ 

ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ ʮʠʪʦʧʣʘʟʤʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ. ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʚʤʽʩʪ 

ʙʽʣʢʽʚ ʟ ʤ.ʤ. 100-235 ʢɼʘ ʩʪʘʥʦʚʠʚ 54,4Ñ2,7%, ʟ ʤ.ʤ. 65-96 ʢɼʘ ï 14,2Ñ0,8%, ʟ 

ʤ.ʤ. 30-59 ʢɼʘ ï 24,9Ñ2,1% ʽ ʟ ʤ.ʤ 5-29 ʢɼʘ ï 6,5Ñ0,5%. 

ʋ ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, 

ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ ʥʘ ʷʢʽ ʨʦʟʜʽʣʠʣʠʩʷ ʛʝʧʘʪʦʮʠʪʘʨʥʽ ʙʽʣʢʠ ʟʨʦʩʣʘ ʜʦ 17. ʇʨʠ 

ʮʴʦʤʫ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʤ.ʤ. 100-235 ʢɼʘ ʽ ʙʽʣʢʽʚ ʽʟ 

ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 65-96 ʢɼʘ ʟʤʝʥʰʠʚʩʷ ʥʘ 64,5% (p<0,05) ʪʘ 85,9% 

(p<0,001), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʎʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʥʘʯʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʘ ʩʘʤʝ ʟ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 5-29 ʢɼʘ ʥʘ 96,5% (p<0,001) ʪʘ ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ 

ʤʘʩʦʶ 30-59 ʢɼʘ ʥʘ 124,1% (p<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ 

ʧʦʷʚʘ ʙʽʣʢʽʚ ʟ ʤ.ʤ. 113, 118, 135, 141, 147 ʽ 175 ʢɼʘ, ʷʢʠʭ ʥʝ ʙʫʣʦ ʚ ʢʦʥʪʨʦʣʽ 

(ʪʘʙʣ. 4.9). 

 ʊʘʙʣʠʮʷ 4.9 

ʈʦʟʧʦʜʽʣ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (ʄ+m)   

ʄʦʣʝʢʫʣʷʨʥʘ 

ʤʘʩʘ ʙʽʣʢʽʚ, ʢɼʘ 
ʂʦʥʪʨʦʣʴ (n=10)  

ʑʫʨʠ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (n=10) 

 

100-235  

 

54,4Ñ2,7 

 

19,3Ñ1,1* 

 

65-96  

 

14,2Ñ0,8 

 

2,0Ñ0,1*** 

 

30-59  

 

24,9Ñ2,1 

 

55,8Ñ3,1*** 

 

5-29  

 

6,5Ñ0,5 

 

22,9Ñ1,3*** 

* - ʨ<0,05, *** - ʨ<0,001 - ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. 
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ʅʘ ʩʴʦʛʦʜʥʽ ʦʧʠʩʘʥʦ ʧʦʥʘʜ 500 ʬʫʥʢʮʽʡ, ʧʨʠʪʘʤʘʥʥʠʭ ʧʝʯʽʥʮʽ. ʉʝʨʝʜ ʥʠʭ 

ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʻ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʘ ʬʫʥʢʮʽʷ. ʇʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ ʮʷ ʬʫʥʢʮʽʷ ʧʦʨʫʰʫʚʘʣʘʩʴ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʥʝ ʣʠʰʝ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʘʣʝ ʽ 

ʛʝʧʘʪʦʮʠʪʫ ʚ ʮʽʣʦʤʫ [500,524,525,526]. ɼʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʫ ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ ʚʤʽʩʪ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʟʥʠʞʫʻʪʴʩʷ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʢʣʶʯʠʪʠ ʷʢ ʧʨʦ ʧʨʠʛʥʽʯʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, ʪʘʢ ʽ ʧʨʦ 

ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ. ʅʘ ʢʦʨʠʩʪʴ ʪʘʢʦʛʦ 

ʚʠʩʥʦʚʢʫ ʩʚʽʜʯʘʪʴ ʥʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʤ.ʤ. 5-29 ʢɼʘ ʪʘ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʤ.ʤ. 

30-59 ʢɼʘ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʟʤʽʥ ʧʫʣʫ ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʧʦʧʝʨʝʜʥʴʦ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʧʫʣ ʙʽʣʢʽʚ ʫ ʛʝʧʘʪʦʮʠʪʘʭ 

ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʥʘ ɺʂɼ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ (ʜʠʚ. 

ʨʦʟʜʽʣ 3). ʉʭʦʞʝ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʧʦʨʷʜ ʽʟ ʟʥʘʯʥʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʬʨʘʢʮʽʾ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ 12 ʪʠʞʥʽ 

ʫʪʨʠʤʘʥʥʷ ʥʘ ʟʤʽʥʝʥʽʡ ʜʽʻʪʽ. ʇʦʜʘʣʴʰʝ ʫʪʨʠʤʘʥʥʷ ʥʘ ɺʂɼ ʟʙʝʨʽʛʘʣʦ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʤʽʥ, ʷʢʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʦʞʠʨʽʥʥʷ ʥʝʦʥʘʪʘʣʴʥʠʤ 

ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʃʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʘʤʠ ʫ 

ʧʫʣʽ ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʽ ʨʦʟʚʠʪʢʦʤ ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʽʟ ʩʪʝʘʪʦʟʦʤ ʦʞʠʨʽʥʥʷ ʟʘ ʫʤʦʚ 

ʫʪʨʠʤʘʥʥʷ ʥʘ ɺʂɼ ʨʽʟʥʠʭ ʪʠʧʽʚ. ʉʘʤʝ ʪʦʤʫ ʤʠ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ 

ʥʘʤʠ ʟʤʽʥʠ ʚʤʽʩʪʫ ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʟʫ, ʷʢʠʡ 

ʩʫʧʨʦʚʦʜʞʫʻ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ. 

 

4.7. ʃʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ  

ɺ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʟ ɻɯʆ 

ʚʽʜʙʫʚʘʣʠʩʴ ʚʠʨʘʞʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ 

ʧʨʦʷʚʠʣʦʩʷ ʚ ʾʭ ʣʽʧʽʜʥʦʤʫ ʩʢʣʘʜʽ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ 53,4% (p<0,01) 

(ʨʠʩ.4.3).  
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ʈʠʩʫʥʦʢ 4.3 ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (ʄ+m, n=10): 

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʎʝ ʟʨʦʩʪʘʥʥʷ ʙʫʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʥʘ 

52,3% (p<0,01) (ʨʠʩ.4.4) ʪʘ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʥʘ 261,5% (p<0,001) (ʨʠʩ.4.5). ʇʨʠ 

ʮʴʦʤʫ ʚʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʟʤʝʥʰʫʚʘʚʩʷ 

ʥʘ 18,9% (p<0,05) (ʨʠʩ.4.6). 

 

ʈʠʩʫʥʦʢ 4.4 ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (ʄ+m, 

n=10): 

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 
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ʈʠʩʫʥʦʢ 4.5 ɺʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (ʄ+m, n=10): 

*** - p<0,001 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

 

ʈʠʩʫʥʦʢ 4.6 ɺʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (ʄ+m, n=10): 

*- p<0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʆʜʥʦʯʘʩʥʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʨʝʻʩʪʨʫʚʘʣʠ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 

ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʣʝʢʫʣʠ ʪʘ ʜʞʝʨʝʣʘ 

ʭʦʣʝʩʪʝʨʦʣʫ ʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʦ ʥʘʜʣʠʰʢʦʤ 

ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʪʠʤ ʩʘʤʠʤ ʧʨʠʧʠʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʉʘʤʝ ʪʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʭʦʣʝʩʪʝʨʦʣʫ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ [466,527]. 
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ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ʇʨʠ ʥʘʜʤʽʨʥʦʤʫ ʨʦʩʪʽ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʾʭ ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʥʘʢʦʧʠʯʫʻ ʧʨʦʤʽʞʥʽ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʫʶʯʽ 

ʩʧʦʣʫʢʠ. ɺʣʘʩʪʠʚʽʩʪʶ ʦʩʪʘʥʥʽʭ ʻ ʧʝʨʝʜʘʯʘ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʩʠʥʪʝʟ ʘʢʪʠʚʥʠʭ ʬʦʨʤ 

ʢʠʩʥʶ. ɺʚʘʞʘʶʪʴ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ [528,529].  

ɺʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʧʦʜʽʙʥʽ ʟʤʽʥʘʤ ʧʨʠ 

ʜʽ̒ʪ- ʥ̔ʜʫʢʦʚʘʥʦʤʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʽ ʟʘ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ɺʂɼ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʫ ʨʝʟʫʣʴʪʘʪʘʭ, ʤʦʞʣʠʚʠʡ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ 

ʟʤʦʜʝʣʴʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʴ, ʪʘʢ ʷʢ ʛʦʣʦʚʥʽ ʯʠʥʥʠʢʠ 

ʧʘʪʦʛʝʥʝʟʫ ʤʘʶʪʴ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ. ʊʘʢʦʞ ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ 

ʤʝʤʙʨʘʥʽ, ʘ ʽ ʧʝʚʥʽ ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʤʽʪʦʭʦʥʜʨʽʾ ʚ ʮʽʣʦʤʫ. ʉʝʨʝʜ ʥʠʭ 

ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ, ʢʦʣʠ ʛʝʥʝʨʫʻʪʴʩʷ ʥʝ 

ɸʊʌ, ʘ ɸʌʂ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʯʠʥʶʻ ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʷʢ ʫ 

ʤʽʪʦʭʦʥʜʨʽʾ, ʪʘʢ ʽ ʫ ʚʩʴʦʤʫ ʛʝʧʘʪʦʮʠʪʽ. 

 

4.8. ʌʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʚʠʢʣʠʢʘʥʠʤ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʶ 

ʜʽʻʪʦʶ, ʪʘ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʟʤʽʥʶʻʪʴʩʷ 

ʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ [471]. ʆʮʽʥʢʘ 

ʬʦʩʬʦʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ, ʷʢ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʥʝ ʪʽʣʴʢʠ ʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʙʫʜʦʚʠ, 

ʘʣʝ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ ʙʫʚ ʥʘ 51,3% 
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(ʨ<0,01) ʙʽʣʴʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 4.7). ʌʫʥʢʮʽʦʥʘʣʴʥʦ 

ʢʘʨʜʽʦʣʽʧʽʥ ʟʜʘʪʥʠʡ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʥʠʢʥʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʧʦʨ, ʘ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʝʷʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ. ʉʘʤʝ ʪʦʤʫ 

ʟʤʽʥʠ ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʤʝʤʙʨʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ ʨʽʚʥʝʤ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʚʠʪʦʢʫ 

ʧʨʦʪʦʥʽʚ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ. ɿʘ 

ʟʤʦʜʝʣʴʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʽʜʚʠʱʝʥʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ, ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʮʝ ʩʧʨʠʯʠʥʝʥʦ ʧʦʷʚʦʶ 

ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʢʘʨʜʽʦʣʽʧʽʥʫ, ʷʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʥʝʘʢʪʠʚʥʽ ʯʝʨʝʟ ʟʤʽʥʝʥʫ 

ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ.  

ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ 

ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 41,5% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 4.7). ʎʝ 

ʚʽʜʫʚʘʣʦʩʴ ʥʘ ʪʣʽ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷʤ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʡʦʛʦ ʦʢʠʩʣʝʥʦʾ 

ʬʦʨʤʠ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ (ʥʘ 845,5%, ʨ<0,001), ʷʢʠʡ ʫ ʟʜʦʨʦʚʠʭ ʱʫʨʽʚ ʫ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʤʽʩʪʠʪʴʩʷ ʚ ʜʫʞʝ ʥʠʟʴʢʠʭ ʢʽʣʴʢʦʩʪʷʭ. 

ɸ              ɹ                       ɺ                  ɻ                   ɼ 

 

ʈʠʩʫʥʦʢ 4.7. ɺʤʽʩʪ (%%) ʦʩʥʦʚʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ (M+SD): 

ɸ ï ʢʘʨʜʽʦʣʽʧʽʥ, ɹ ï ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥ, ɺ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥ, ɻ ï 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥ, ɼ - ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥ;  

* - ʨ<0,05, ** - ʨ<0,01, *** - ʨ<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ;  
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ʉʭʦʞʘ ʢʘʨʪʠʥʘ ʚʽʜʟʥʘʯʝʥʘ ʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʽ ʡʦʛʦ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ: ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʟʤʝʥʰʫʚʘʚʩʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ ʥʘ 27,5% (ʨ<0,05) ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʨʦʩʪʘʥʥʽ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʥʘ 400,0% (ʨ<0,001). ɿʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ 

ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʠʭ ʚ ʥʦʨʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ, ʥʘ ʪʣʽ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʧʽʜʪʚʝʨʜʞʫʻ ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ [107,464,466,472].  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʤʽʩʪʫ ʤʽʥʦʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʪʦ 

ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʫʤʽʰʽ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʥʝ ʟʘʟʥʘʚʘʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ (ʨʠʩ. 4.8). ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʟʨʦʩʪʘʚ 

ʥʘ 81,3% (ʨ<0,01). 

                                      ɸ                                          ɹ 

 

ʈʠʩʫʥʦʢ 4.8. ɺʤʽʩʪ (%%) ʤʽʥʦʨʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ (M+SD):  

ɸ - ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣ ʽ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥ, ɹ ï ʩʬʽʥʛʦʤʽʻʣʽʥ; 

ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 4-ʭ ʤʽʩʷʯʥʠʭ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ; ʛ ï 4-ʭ ʤʽʩʷʯʥʽ ʱʫʨʠ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʨʠʩ.4.7; 4.8). 
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4.9. ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʣʘʥʮʶʛʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ  

ʅʘʩʪʫʧʥʘ ʩʝʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʨʠʟʥʘʯʝʥʘ ʚʠʟʥʘʯʝʥʥʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ɺʠʷʚʣʝʥʽ ʟʥʘʯʥʽ ʟʤʽʥʠ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʘʢʪʠʚʥʦʩʪʽ 

ʚʩʽʭ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ.  

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʅɸɼʅ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 56,0% (p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ (ʨʠʩ. 4.9).  

 

ʈʠʩʫʥʦʢ 4.9  ʅɸɼʅ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (M+SD):  

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʉʫʢʮʠʥʘʪ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 17,4% 

(p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 4.10). 
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ʈʠʩʫʥʦʢ 4.10  ʉʫʢʮʠʥʘʪ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (M+SD):  

*- p<0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 4-

ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʥʘ 56,0% (p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʪʘʢʦʛʦ ʞ ʚʽʢʫ (ʨʠʩ. 4.11). 

 

 ʈʠʩʫʥʦʢ 4.11  ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (M+SD):  

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 
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ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 70,0% 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʨʠʩ. 4.12). 

 

 ʈʠʩʫʥʦʢ 4.12  ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (M+SD):  

*** - p<0,001 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʅ
+
 - ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 69,3% 

(p<0,001) (ʨʠʩ. 4.13) 

 

ʈʠʩʫʥʦʢ 4.13  ʅ
+
-ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ (M+SD):  

*** - p<0,001 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 
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ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʩʚʽʜʯʝʥʥʷʤ ʟʤʝʥʰʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʚʩʽʭ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ ʽ ʅ
+
 - ɸʊʌʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ʆʪʞʝ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʘʟʥʘʻ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ. ʇʦʨʽʚʥʶʶʯʠ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʜʝʨʞʘʥʠʤʠ ʥʘ ʱʫʨʘʭ, ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ: ʟʤʽʥʠ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʚʩʽʭ 4-ʭ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. ʇʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ʬʦʩʬʦʪʠʜʠʣʭʦʣʽʥʫ - ʣʽʟʦʬʦʩʬʦʪʠʜʠʣʭʦʣʽʥʫ ʥʘ 845,5% 

(ʨ<0,001), ʷʢʠʡ ʫ ʟʜʦʨʦʚʠʭ ʱʫʨʽʚ ʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ 

ʤʽʩʪʠʪʴʩʷ ʚ ʜʫʞʝ ʥʠʟʴʢʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʮʝ ʦʟʥʘʢʘ ʨʦʟʚʠʪʢʫ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ. ɸ 

ʦʩʪʘʥʥʽʡ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʫʶʯʠʭ 

ʩʧʦʣʫʢ. ʊʘʢʽ ʞ ʟʤʽʥʠ ʚʠʥʠʢʘʶʪʴ ʫ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ɽʊʃ [530-532]. 

ɺ ʨʦʟʜʽʣʽ 3 ʦʧʠʩʫʚʘʣʠ ʧʨʦ ʪʝ, ʱʦ ʟʘ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʤʽʥʠ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ɽʊʃ ʚʠʢʣʠʢʘʥʽ ʥʘʜʭʦʜʞʝʥʥʷʤ ʥʘʜʤʽʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʚʦʜʽʚ ʽ 

ʣʽʧʽʜʽʚ. ɿʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ, ʱʫʨʠ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʟ ʢʦʨʤʘʤʠ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʚʦʜʽʚ ʽ ʞʠʨʽʚ, ʘʣʝ ʫ ʥʠʭ ʥʘʢʦʧʠʯʫʚʘʣʘʩʴ ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʚ 

ʥʘʜʤʽʨʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʧʨʦʜʫʢʫʻ ʪʨʠʛʣʽʮʝʨʠʜʠ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʟ ʢʨʦʚʽ 

ʧʨʷʤʫʶʪʴ ʫ ʧʝʯʽʥʢʫ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ɰʭ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʧʝʯʽʥʮʽ 

ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʘʪʦʛʝʥʝʟʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ [462,463,464,531,533]. 

ɺʠʱʝ ʧʦʢʘʟʘʥʦ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ ʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ɿʚʝʨʥʫʣʠʩʴ ʜʦ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʘʢ ʷʢ ʟʤʽʥʠ ʚ ʾʭ ʩʢʣʘʜʽ ʪʘʢʦʞ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɽʊʃ.  

 

4.10. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʚ ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ: 
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ʚʤʽʩʪ IL-1‍ ʟʨʦʩʪʘʚ ʥʘ 23,7% (p<0,05), ʘ ʚʤʽʩʪ IL-12 ʨ40 ï ʥʘ 61,2% (p<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ (ʨʠʩ.4.14. ɸ, ɹ).  

ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ 

INF-‎ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ (ʨʠʩ. 4.14. ɺ). 

             ɸ                                       ɹ                                   ɺ 

 

ʈʠʩʫʥʦʢ 4.14. ɺʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-1‍ (ɸ), IL-12 ʨ40 (ɹ) ʪʘ INF-

‎ (ɺ) ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, M+SEM 

(n=10): 

** - p<0,01; *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʊʘʢʦʞ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. ɺʤʽʩʪ IL-4 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 30,6% (p<0,05) (ʨʠʩ. 4.15 ɸ), ʘ ʚʤʽʩʪ TGF-‍ ï ʥʘ 14,9% (p>0,05) 

(ʨʠʩ. 4.15 ɺ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʅʘʧʨʦʪʠʚʘʛʫ ʚʠʱʝ ʥʘʚʝʜʝʥʠʤ ʜʘʥʠʤ, ʚʤʽʩʪ IL-10 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʚ ʥʘ 26,7% (p<0,05), ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʢʦʤʝʥʩʘʪʦʨʥʠʡ ʝʬʝʢʪ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 4.15 ɹ). 

ɹʘʛʘʪʦʯʠʩʣʝʥʥʽ ʨʦʙʦʪʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʅɾʍʇ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʘʞʢʠʤ ʟʘʧʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ ʚ ʧʝʯʽʥʮʽ ʽ ʽʥʰʠʭ ʦʨʛʘʥʘʭ [534-538]. ʎʝ ʦʯʝʚʠʜʥʦ, ʪʘʢ ʷʢ ʧʽʜ ʯʘʩ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ. 

ɺ ʥʘʰʽʡ ʨʦʙʦʪʠ ʤʠ ʟʘʨʝʻʩʪʨʫʚʘʣʠ ʚʠʨʘʞʝʥʝ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ IL-1‍ ʪʘ IL-12 ʨ40 ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ INF-‎ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ. 



 181 

                        ɸ                                      ɹ                                   ɺ 

 

ʈʠʩʫʥʦʢ 4.15. ɺʤʽʩʪ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-4 (ɸ), IL-10 (ɹ) ʪʘ TGF-‍  

(ɺ) ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, M+SEM (n=10): 

** - p<0,01; *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʈʽʚʝʥʴ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-4 ʟʤʝʥʰʫʚʘʚʩʷ, TGF-‍ ʤʘʚ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʤʝʥʰʝʥʥʷ, ʘ ʨʽʚʝʥʴ IL-10 ï ʟʨʦʩʪʘʚ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [539,540]. ʇʨʦʪʝ ʻ ʧʝʚʥʘ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʨʦʙʦʪʘʭ 

ʱʦʜʦ ʨʽʚʥʷ IL-10 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʾʤ ʚ 

ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʄʠ ʧʦʢʘʟʘʣʠ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ IL-10. 

Caetano et al. ʧʦʢʘʟʘʣʠ ʧʨʦʪʠʣʝʞʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʪʽʡ ʞʝ ʩʘʤʦ ʤʦʜʝʣʽ [541]. ʅʘ 

ʧʨʦʪʠʚʘʛʫ ʥʘʤ ʪʘ Caetano et al., Castrogiovanni et al. ʥʝ ʚʠʷʚʠʣʠ ʥʽʷʢʠʭ ʟʤʽʥ ʚ 

ʨʽʚʥʽ IL-10 [542]. ɿʤʽʥʠ ʚ ʨʽʚʥʽ ʮʠʪʦʢʽʥʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʫʨʘʞʝʥʥʷ 

ʧʝʯʽʥʢʠ, ʘʣʝ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʚʦʥʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʨʦʟʚʠʪʦʢ ʅɾʍʇ ʚ ʫʤʦʚʘʭ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʌʘʢʪʠʯʥʦ, ʮʝ ʪʚʝʨʜʞʝʥʥʷ ʙʫʣʦ ʚʠʩʫʥʫʪʝ Roman-

Ramos et al., ʷʢʽ ʧʦʢʘʟʘʣʠ ʟʨʦʩʪʘʥʥʷ mʈʅʂ ʝʢʩʧʨʝʩʽʾ IL-6, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥ-ʘʣʴʬʘ (TNF-‌) ʽ ʢʦʥʩʪʘʥʪʫʚʘʣʠ ʘʢʪʠʚʘʮʽʶ ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʘʢʪʠʚʫʶʪʴʩʷ 

ʧʨʦʣʽʬʝʨʘʪʦʨʦʤ ʧʝʨʦʢʩʠʩʦʤ, ‌ ̨ ‎, ʱʦ ʤʦʞʝ ʙʫʪʠ ʤʝʭʘʥʽʟʤʦʤ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʷʢ ʥʘʩʣʽʜʦʢ ʥʝʦʥʘʪʘʣʴʥʦʾ ʥʝʡʨʦʽʥʪʦʢʩʠʢʘʮʽʾ ʛʣʫʪʘʤʘʪʦʤ ʥʘʪʨʽʶ 

[543]. ʊʘʢʦʞ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʽʚʥʽ mʈʅʂ ʝʢʩʧʨʝʩʽʾ IL-6 ʪʘ TNF-‌ ʥʝ 

ʢʦʨʝʣʶʚʘʣʠ ʟ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ ʮʠʭ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʩʭʦʞʝ ʜʦ ʧʘʮʽʻʥʪʽʚ 

ʟ ʦʞʠʨʽʥʥʷʤ ʽ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ [543,544]. ɿʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ  IL-1 ʤʦʞʝ ʥʝ ʣʠʰʝ 

ʨʫʡʥʫʚʘʪʠ ʪʢʘʥʠʥʫ ʧʝʯʽʥʢʫ, ʘʣʝ ʻ ʚʘʞʣʠʚʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʷʢʠʡ 

ʛʘʣʴʤʫʻ ʧʦʜʘʣʴʰʫ ʘʢʫʤʫʣʷʮʽʶ ʞʠʨʫ. ʎʝ ʧʽʜʪʨʠʤʫʶʪʴ Matsuki ʪʘ ʽʥ. ʷʢʽ ʧʦʢʘʟʘʣʠ 
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ʭʫʜʦʨʣʷʚʠʡ ʬʝʥʦʪʠʧ ʫ ʤʠʰʝʡ ʟ ʥʦʢʘʫʪʦʚʘʥʠʤ ʛʝʥʦʤ ʘʥʪʘʛʦʥʽʩʪʘ IL-1 (IL-1Ra / 

ʤʠʰʽ) ʽ, ʦʪʞʝ, ʽʟ ʥʘʜʤʽʨʥʦʶ ʩʠʛʥʘʣʽʟʘʮʽʻʶ IL-1 [545]. ʄʝʭʘʥʽʟʤ ʮʴʦʛʦ ʬʝʥʦʤʝʥʫ, 

ʷʢ ʚʢʘʟʫʶʪʴ ʘʚʪʦʨʠ, ʻ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʣʽʧʽʜʽʚ, ʘʣʝ ʥʝ ʟʤʽʥʠ ʚ ʭʘʨʯʦʚʽʡ 

ʧʦʚʝʜʽʥʮʽ. ɺʦʥʠ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʫ ʤʠʰʝʡ ʟ ʥʦʢʘʫʪʦʚʘʥʠʤ ʛʝʥʦʤ 

ʘʥʪʘʛʦʥʽʩʪʘ IL-1 (IL-1Ra / ʤʠʰʽ) ʥʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʞʠʨʽʥʥʷ ʚ ʫʤʦʚʘʭ ʛʣʫʪʘʤʘʪ-

ʚʠʢʣʠʢʘʥʦʛʦ ʫʨʘʞʝʥʥʷ ʥʝʡʨʦʥʽʚ ʚ ʘʨʢʫʘʪʥʠʭ ʷʜʨʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʢʣʶʯʠʪʠ ʧʨʦ ʙʣʦʢʫʶʯʠʡ ʝʬʝʢʪ IL-1 ʥʘ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʫ ʥʝʡʨʦ-

ʽʥʪʦʢʩʠʢʘʮʽʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʤʦʞʝʤʦ ʟʘʢʣʶʯʠʪʠ, ʱʦ IL-1 ʤʘʻ ʧʦʜʚʽʡʥʫ ʜʽʶ ʚ 

ʫʤʦʚʘʭ ʦʞʠʨʽʥʥʷ, ʘ ʩʘʤʝ: ʧʦʩʠʣʶʻ ʟʘʧʘʣʝʥʥʷ ʚ ʪʢʘʥʠʥʘʭ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʽ 

ʟʘʧʦʙʽʛʘʻ ʚʽʜʢʣʘʜʘʥʥʷ ʞʠʨʫ ʟ ʽʥʰʦʛʦ ʙʦʢʫ.  

ʗʢ ʚʢʘʟʫʚʘʣʠ ʚʠʱʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʧʨʦʚʝʜʝʥʽ ʥʘ ʜʽʻʪ-

ʽʥʜʫʢʦʚʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ 

ʊ-ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ [487,546,547]. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘʢʽ ʜʘʥʽ ʚʽʜʩʫʪʥʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʟʤʽʥʠ ʚ ʪʘʢʦʤʫ ʩʪʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ ʧʨʦ ʜʠʩʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʟʥʠʞʫʚʘʣʘʩʴ ʥʘ 21,0% 

(p<0,05), ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 30,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ (ʪʘʙʣ. 4.10).  

ʊʘʙʣʠʮʷ 4.10 

ʎʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʄ+m) 

ʇʦʢʘʟʥʠʢʠ ɸʙʩʦʣʶʪʥʘ ʤʘʩʘ 

ʩʝʣʝʟʽʥʢʠ, ʛ 

ʆʨʛʘʥʥʠʡ ʽʥʜʝʢʩ ʂʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ 

(10
7
) 

ʂʦʥʪʨʦʣʴ 

(ʱʫʨʠ 4-ʭ ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ) 

(n=10) 

 

1,278+0,023 

 

0,336 

 

4,50+0,17 

4-ʭ ʤʽʩʷʯʥʽ ʱʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (n=10) 

 

1,009+0,098* 

 

0,293 

 

3,12+0,16* 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 



 183 

 

ʆʨʛʘʥʥʠʡ ʽʥʜʝʢʩ ʩʝʣʝʟʽʥʢʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʫʚ ʥʘ 12,8% ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʄʦʜʫʣʷʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʣʘ ʜʝʬʝʢʪʠ ʚ ʩʧʝʮʠʬʽʯʥʦʤʫ 

ʽʤʫʥʽʪʝʪʽ, ʪʘʢʽ ʷʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʚ ʪʠʤʫʩʽ, ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ 

ʪʘ ʩʝʣʝʟʽʥʮʽ, ʘʢʪʠʚʘʮʽʶ ʬʘʛʦʮʠʪʘʨʥʦʾ ʬʫʥʢʮʽʾ, ʟʤʽʥʠ ʚ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ob/ob ʪʘ db/db ʤʠʰʘʭ (ʤʦʥʦʛʝʥʥʽ ʤʦʜʝʣʽ ʦʞʠʨʽʥʥʷ: 

ʪʫʯʥʽ ʽ ʜʽʘʙʝʪʠʯʥʽ) ʪʘ Zucker-ʱʫʨʽʚ (ʨʝʮʝʩʠʚʥʘ ʬʦʨʤʘ ʦʞʠʨʽʥʥʷ ʧʦʚôʷʟʘʥʘ ʟ 

ʤʫʪʘʮʽʻʶ ʣʝʧʪʠʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ) [548-550]. ʅʘ ʛʝʥʝʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʦʞʠʨʽʥʥʷ ʪʘ 

ʜʽʘʙʝʪʫ ʙʫʣʦ ʪʘʢʦʞ ʧʦʢʘʟʘʥʦ ʘʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ, ʟʥʠʞʝʥʥʷ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ. ɼʝʬʽʮʠʪ ʊ-ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ, 

ʟʥʠʞʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD 4+/ CD 8+ ʽ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 

ʟʤʝʥʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ ʪʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʬʫʥʢʮʽʾ ɺ-ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʟ ʛʽʧʝʨʧʨʦʜʫʢʮʽʻʶ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ Ig A, Ig G, Ig M ʧʦʢʘʟʘʥʦ ʚ ʢʣʽʥʽʯʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʫ ʧʘʮʽʻʥʪʽʚ ʦʟʥʘʢ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ [546,551]. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʝʨʞʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʨʦʟʚʠʪʢʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʜʠʩʬʫʥʢʮʽʶ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʦʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ ʷʢʦʾ ʻ ʜʠʩʙʘʣʘʥʩ ʫ ʚʤʽʩʪʽ ʧʨʦ- ʪʘ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ. 

 

4.11. ɽʢʩʧʨʝʩʽʷ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ 

ʅʘʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʣʠ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴ ʤʘʡʞʝ 

ʚʩʽ ʩʪʘʜʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ: ʚʽʜ ʧʽʜʚʠʱʝʥʦʛʦ  ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʜʦ ʩʪʝʘʪʦʟʫ ʟ ʟʘʧʘʣʝʥʥʷʤ, ʧʦʜʘʣʴʰʦʛʦ ʬʽʙʨʦʟʫ ʪʘ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʷʢ ʥʘʡʙʽʣʴʰ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʬʦʨʤʠ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ 

ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ (ʅɾʍʇ) [547]. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʚ 

ʧʘʪʦʛʝʥʝʟʽ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʻ ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʙʝʪʘ (TGFɓ), 
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ʦʩʢʽʣʴʢʠ ʚʽʥ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʣʽʧʽʜʽʚ ʰʣʷʭʦʤ ʜʠʩʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʟʤʫ 

ʣʽʧʽʜʽʚ ʽ ʧʦʩʠʣʝʥʥʷ ʘʧʦʧʪʦʟʫ ʣʽʧʽʜ-ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ ʛʝʧʘʪʦʮʠʪʽʚ. [552]  ʎʝ ʚʝʜʝ 

ʜʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʅɾʍʇ [553]. TGF-ɓ1  ʢʦʜʫʻʪʴʩʷ ʛʝʥʦʤ Tgfb1 [554,555] ʪʘ 

ʚʧʣʠʚʘʻ ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʢʣʽʪʠʥ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʤʦʜʝʣʶʚʘʥʥʽ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ 

ʤʘʪʨʠʢʩʫ [556,557]. 

ʋ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʘʢʪʠʚʽʟʫʶʪʴʩʷ 

ʨʝʟʠʜʝʥʪʥʽ ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʧʝʯʽʥʢʠ, ʽ ʚ ʪʢʘʥʠʥʫ ʧʨʦʥʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʽʤʫʥʥʽ 

ʢʣʽʪʠʥʠ. ʎʽ ʢʣʽʪʠʥʠ ʧʨʦʜʫʢʫʶʪʴ ʽ ʚʠʚʽʣʴʥʷʶʪʴ ʮʠʪʦʢʽʥʠ, ʘ ʪʘʢʦʞ ʤʘʣʽ ʤʦʣʝʢʫʣʠ 

ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ɽ2 (PGE2) [558]. ɿʘʣʫʯʝʥʥʷ 

PGE2 ʪʘ ʥʘʜʝʢʩʧʨʝʩʽʷ ʤʈʅʂ ʛʝʥʫ Ptgs2, ʱʦ ʢʦʜʫʻ PGE2, ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ 

ʚ ʧʝʯʽʥʮʽ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ [559,560]. 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Tgfb1 ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʜʦʨʽʚʥʶʚʘʚ 

1,000+0,127 ʚʽʜʥʦʩʥʦ ɓ-ʘʢʪʠʥʫ (ʨʠʩ. 4.8). ɺ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʚʽʥ ʟʨʦʩʪʘʚ ʫ 1,7 ʨʘʟʘ (p<0,001) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɺʽʜʦʤʦ, ʱʦ ʣʝʧʪʠʥ, ʛʦʨʤʦʥ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʘʧʝʪʠʪ, ʘʢʪʠʚʫʻ JAK/STAT3 ʽ 

PI3K/AKT ʰʣʷʭʠ ʽ ʚʠʢʣʠʢʘʻ ʥʘʜʝʢʩʧʨʝʩʽʶ Tgfb1 ʫ ʨʠʙʦʢ Danio [561]. ʊʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʢʫʤʫʣʷʮʽʷ ʪʨʠʛʮʽʮʝʨʠʜʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʽʥʜʫʢʦʚʘʥʘ 

ʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ ʘʙʦ ʭʦʣʝʩʪʦʨʦʣʦʤ, ʻ ʪʨʠʛʝʨʦʤ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʣʝʧʪʠʥʫ ʚ 

ʢʨʦʚʽ [547]. ʈʘʥʽʰʝ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʱʫʨʽʚ ʨʦʟʚʠʚʘʣʦʩʷ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, 

ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʨʦʟʚʠʪʢʦʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ [562]. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ 

ʣʝʧʪʠʥʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʟʨʦʩʪʘʚ ʥʘ 45,9% ʽ 61,2% ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʘʤʮʽʚ ʽ ʩʘʤʦʢ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʇʦʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʟ 

ʦʜʝʨʞʘʥʠʤʠ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʟʚʦʣʷʻ ʟʘʢʣʶʯʠʪʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʣʝʧʪʠʥʫ ʚ ʦʨʛʘʥʽʟʤʽ ʽʥʜʫʢʫʻ ʥʘʜʝʢʩʧʨʝʩʽʶ ʤʈʅʂ ʛʝʥʫ Tgfb1, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʅɾʍʇ ʪʘ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʜʦ ʬʽʙʨʦʟʫ ʽ ʥʘʚʽʪʴ ʨʘʢʫ ʧʝʯʽʥʢʠ [547]. ʇʨʠ ʮʴʦʤʫ 

ʟʨʦʩʪʘʥʥʷ ʩʝʢʨʝʮʽʾ ʣʝʧʪʠʥʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʧʨʠʨʦʜʠ ʦʞʠʨʽʥʥʷ: ʯʠ ʙʫʣʦ 

ʚʦʥʦ ʽʥʜʫʢʦʚʘʥʝ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʜʽʻʪʦʶ, ʯʠ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʱʫʨʷʪʘʤ 

ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ (ʨʠʩ. 4.16). 
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ʈʠʩʫʥʦʢ 4.16. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Tgfb1 ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, M+SD: 1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʩʪʝʘʪʦʛʝʧʘʪʦʟ;  

*** ï p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ). 

 

ʇʨʦʩʪʘʛʣʘʥʜʠʥ-ʝʥʜʦʧʝʨʦʢʩʠʜ ʩʠʥʪʘʟʘ (PTGS), ʪʘʢʦʞ ʚʽʜʦʤʘ ʷʢ 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ, ʻ ʢʣʶʯʦʚʠʤ ʬʝʨʤʝʥʪʦʤ ʫ ʙʽʦʩʠʥʪʝʟʽ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, ʽ ʜʽʻ 

ʦʜʥʦʯʘʩʥʦ ʷʢ ʜʽʦʢʩʠʛʝʥʘʟʘ ʽ ʷʢ ʧʝʨʦʢʩʠʜʘʟʘ. ɺʽʜʦʤʽ ʜʚʽ ʽʟʦʬʦʨʤʠ PTGS: 

ʢʦʥʩʪʠʪʫʪʠʚʥʘ PTGS1 ʽ ʽʥʜʫʮʠʙʝʣʴʥʘ PTGS2, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʨʝʛʫʣʷʮʽʻʶ ʾʭ ʝʢʩʧʨʝʩʽʾ ʽ ʨʦʟʧʨʝʜʽʣʝʥʥʷʤ ʚ ʪʢʘʥʠʥʘʭ. Ptgs2 ï ʮʝ ʛʝʥ, ʱʦ ʢʦʜʫʻ 

ʽʥʜʫʮʠʙʝʣʴʥʫ ʽʟʦʬʦʨʤʫ ʝʥʟʠʤʫ. ɺʽʥ ʨʝʛʫʣʶʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ, 

ʷʢʽ, ʷʢ ʚʚʘʞʘʶʪʴ, ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʙʽʦʩʠʥʪʝʟ ʧʨʦʩʪʘʥʦʾʜʽʚ, ʚʢʣʶʯʝʥʠʭ ʚ 

ʟʘʧʘʣʴʥʠʡ ʧʨʦʮeʩ ʽ ʤʽʪʦʛʝʥʝʟ. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ PTGS2, ʚʢʣʶʯʘʶʪʴ 

ʩʽʤʝʡʥʠʡ ʘʜʝʥʦʤʘʪʦʟʥʠʡ ʧʦʣʽʧʦʟ [563] ʽ ʚʠʨʘʟʢʫ ʰʣʫʥʢʘ [564,565]. ʉʝʨʝʜ 

ʟʚôʷʟʘʥʠʭ ʟ PTGS2 ʰʣʷʭʽʚ ʻ ʦʢʩʠʪʦʮʠʥ ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ ʽ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ Fc 

epsilon RI ʰʣʷʭ. ɸʥʦʪʘʮʽʾ ʛʝʥʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʘʥʦʛʦ ʛʝʥʫ, 

ʚʢʣʶʯʘʶʪʴ ʛʦʤʦʜʠʤʝʨʠʟʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʢʘ ʽ ʟʚôʷʟʫʚʘʥʥʷ ʣʽʧʽʜʽʚ. 

ɼʘʣʽ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Ptgs2 ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʽʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʫʚ ʚʠʱʠʤ ʫ 8,2 ʨʘʟʽʚ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ 

(ʨʠʩ. 4.). ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʯʠʩʣʝʥʥʦʶ ʥʠʟʢʦʶ ʥʘʫʢʦʚʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʧʨʠ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʚ ʧʝʯʽʥʮʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʝʥʫ Ptgs2 [558,559].  
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʧʦʜʠʚʫ, ʪʘʢ ʷʢ ʚʽʜʦʤʦ, ʱʦ ʨʝʘʢʪʠʚʥʽ ʬʦʨʤʠ 

ʢʠʩʥʶ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʟʘ ʫʤʦʚ ʟʘʧʘʣʝʥʥʷ, ʻ ʧʦʪʫʞʥʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ 

ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʘ Ptgs2 [559,560]. 

 

 

ʈʠʩʫʥʦʢ 4.17. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Ptgs2 ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, M+SD:  

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ;  

*** ï p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ). 

 

ɼʦ ʬʘʢʪʦʨʽʚ ʧʨʦʪʠʜʽʾ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʘʤ ʚ ʧʝʯʽʥʮʽ, ʘʧʦʧʪʦʟʫ ʪʘ ʬʽʙʨʦʟʫ 

ʥʘʣʝʞʠʪʴ ʬʘʢʪʦʨ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ - HGF, ʱʦ ʢʦʜʫʻʪʴʩʷ ʛʝʥʦʤ Hgf. ʁʦʛʦ 

ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʨʝʛʝʥʝʨʫʶʯʘ ʪʘ ʘʥʛʽʦʛʝʥʥʘ ʬʫʥʢʮʽʾ, ʜʦʙʨʝ 

ʜʦʩʣʽʜʞʝʥʽ ʽ ʦʧʠʩʘʥʽ ʚ ʯʠʩʣʝʥʥʠʭ ʨʦʙʦʪʘʭ [566,567,568,569]. ʊʦʤʫ ʜʣʷ ʘʥʘʣʽʟʫ 

ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʮʴʦʛʦ ʛʝʥʘ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ 

ʥʘʤʠ ʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʡʦʛʦ ʝʢʩʧʨʝʩʽʶ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ Hgf 

ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ʙʫʚ ʚʠʱʠʤ ʚ 4,2 ʨʘʟʘ (p Ò 0,001) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ (ʨʠʩ. 4.18). ʆʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ Hgf ʚ ʧʝʯʽʥʮʽ 

ʟʨʦʩʪʘʻ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʘʥʛʽʦʛʝʥʝʟʫ ʽ ʟʘ ʨʦʟʚʠʪʢʫ 

ʬʽʙʨʦʟʫ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʡʦʛʦ ʩʪʘʜʽʾ, ʤʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʛʝʥʫ Hgf ʚ ʧʝʯʽʥʮʽ ʻ ʧʦʢʘʟʥʠʢʦʤ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʰʠʤʠ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ, ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ. 



 187 

 

ʈʠʩʫʥʦʢ 4.18. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Hgf ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, M+SD:  

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ;  

*** ï p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ). 

 

4.12. ɾʦʚʯʦʩʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ɺ ʦʛʣʷʜʽ ʣʽʪʝʨʘʪʫʨʠ ʤʠ ʥʘʛʦʣʦʰʫʚʘʣʠ ʥʘ ʪʦʤʫ, ʱʦ ʧʘʪʦʛʝʥʝʟ ʥʝʘʣʢʦʛʦʣʴʥʦʾ 

ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʽ ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʠ ʚ ʤʝʪʘʙʦʣʽʟʤʽ ʚ 

ʧʝʯʽʥʮʽ ʽ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. ʉʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ ʩʧʨʘʚʣʷʻ 

ʞʦʚʯ ʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ. ʇʨʦʪʝ ʜʘʥʽ ʧʨʦ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʟʘ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʚ ʜʦʩʪʫʧʥʽʡ ʥʘʤ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʙʫʣʠ 

ʟʥʘʡʜʝʥʽ. ʊʦʤʫ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʦʙôʻʤʥʫ ʰʚʠʜʢʽʩʪʴ 

ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʪʘ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʩʪʘʥʦʚʠʣʘ 1,18+0,02 ʤʢʣ/ʛ ʧʝʯʽʥʢʠĿʭʚ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʜʦ 0,79+0,04 ʤʢʣ/ʛ ʧʝʯʽʥʢʠÅʭʚ., ʘʙʦ ʥʘ 33,1% (p<0,05). ʋ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʷʢ ʽ ʽʥʰʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʫʧʨʦʜʦʚʞ 3-ʭ 

ʛʦʜʠʥʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ (ʪʘʙʣ. 4.10).  
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ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪʠ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʦʶ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʜʦʩʣʽʜʫ. ɺ 1-ʡ, 

2-ʡ, 3-ʡ, 4-ʡ, 5-ʡ ʽ 6-ʡ ʧʨʦʙʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʥʘ 10,3% (p<0,05), 15,1% (p<0,05), 15,2% (p<0,05), 14,9% (p<0,05), 10,6% (p<0,05) 

ʪʘ 13,2% (p<0,05), ʚʽʧʦʚʽʜʥʦ. 

ʉʫʤʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ 

ʚ ʧʝʨʰʠʭ 3-ʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, ʘ 

4-ʡ, 5-ʡ ʽ 6-ʡ ʧʨʦʙʘʭ ʚʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 19,1% (p<0,05), 27,3% (p<0,05), ʪʘ 

30,8% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʟ 1-ʾ ʧʦ 6-ʫ ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʤʝʥʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ ʥʘ 30,9% (p<0,05), 31,3% (p<0,05), 34,8% 

(p<0,05), 32,7% (p<0,05), 32,9% (p<0,05) ʪʘ 40,3% (p<0,05). 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʝ 

ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʫʤʘʪʫ ʥʘʪʨʽʶ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟ 1-ʾ ʧʦ 6-ʫ ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʨʦʩʪʘʣʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 15,0% (p<0,05), 16,7% (p<0,05), 23,2% (p<0,05), 29,3% 

(p<0,05), 21,7% (p<0,05) ʪʘ 20,6% (p<0,05) ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 4.10). 

ʊʘʙʣʠʮʷ 4.10 

ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ (ʄ+m) 

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʇʦʨʷʜʢʦʚʠʡ 

ʥʦʤʝʨ ʧʨʦʙʠ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚ ʤʛ% 

ʂʦʥʪʨʦʣʴ (n=6) ɻɯʆ (n=6) 

1 2 3 4 

ʊʘʫʨʦʭʦʣʝʚʘ ʢʠʩʣʦʪʘ 1 201,2+8,4 180,4+6,3* 

2 200,3+6,8 170,1+8,6* 

3 199,7+7,1 169,7+7,2* 

4 198,5+8,6 168,9+5,2* 

5 195,9+9,1 175,2+4,2* 

6 193,8+7,0 168,2+4,2* 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.10 

1 2 3 4 

ʉʫʤʽʰ 

ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ ʽ 

ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦ ʾ

1 105,2+9,3 105,8+8,6 

2 108,3+9,5 112,6+9,5 

3 108,4+8,6 98,3+6,0 

4 103,9+7,5 84,1+5,6* 

5 99,2+8,0 72,1+5,1* 

6 96,6+7,3 66,8+4,0* 

ɻʣʽʢʦʭʦʣʝʚʘ ʢʠʩʣʦʪʘ 1 154,0+13,8 106,4+9,7* 

2 153,8+11,9 105,6+8,8* 

3 153,6+8,6 100,1+6,9* 

4 149,7+10,0 100,8+7,1* 

5 146,4+9,9 98,2+6,2* 

6 140,3+10,3 83,7+7,1* 

ʉʫʤʽʰ 

ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ ʪʘ 

ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ 

1 38,5+3,8 36,4+3,3 

2 37,5+3,7 37,6+3,5 

3 37,1+3,5 35,5+3,2 

4 35,9+2,9 33,6+3,4 

5 34,9+3,0 33,8+3,4 

6 33,3+2,8 31,2+3,4 

ʍʦʣʝʚʘ ʢʠʩʣʦʪʘ 1 24,0+1,4 27,6+1,2* 

2 23,9+0,9 27,9+1,2* 

3 22,8+1,9 28,1+1,5* 

4 22,2+1,0 28,7+1,2* 

5 21,2+0,8 25,8+1,6* 

6 20,4+1,1 24,6+1,4* 

ʉʫʤʽʰ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ 

ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

1 12,9+0,9 13,5+0,9 

2 12,9+0,8 12,8+0,8 

3 13,6+0,9 14,4+0,8 

4 13,5+1,0 14,5+0,9 

5 13,6+1,1 14,4+1,0 

6 13,0+0,9 14,0+0,8 

ʇʨʠʤʽʪʢʘ: * - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʅʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. 

ʆʜʝʨʞʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʚ ʞʦʚʯʽ. ɿʨʦʩʪʘʥʥʷ 
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ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʦʾ ʞʦʚʯʥʦʾ ʢʠʩʣʦʪʠ, ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʢʩʠʯʥʠʭ 

ʚʧʣʠʚʽʚ ʷʢ ʥʘ ʧʝʯʽʥʢʫ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʤ ʚ ʮʽʣʦʤʫ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ 

ʟʤʝʥʰʝʥʥʷ ʢʦʥôʶʛʦʚʘʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʻ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʥôʶʛʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ 4-ʤʽʩʷʯʥʠʭ ʱʫʨʘʭ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 4.11). 

ʊʘʙʣʠʮʷ 4.11 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʄ+m) 

ʉʝʨʽʷ ʜʦʩʣʽʜʫ ʇʦʨʷʜʢʦʚʠʡ 

ʥʦʤʝʨ ʧʨʦʙʠ 

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʚ ʤʛ% ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʥôʶʛʘʮʽʾ ʢʦʥôʶʛʦʚʘʥʽ ʚʽʣʴʥʽ 

 

 

ʂʦʥʪʨʦʣʴ 

(n=6) 

1 498,9+15,6 36,9+1,8 13,5 

2 499,7+13,8 36,8+0,9 13,6 

3 498,8+12,9 36,4+1,0 13,7 

4 488,0+17,3 35,7+1,2 13,7 

5 477,4+15,7 34,8+0,9 13,7 

6 464,0+22,4 33,4+1,1 13,9 

 

4-ʭ ʤʽʩʷʯʥʽ 

ʱʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

(n=6) 

1 429,0+26,5* 41,1+2,0 10,4 

2 425,9+18,8* 40,7+1,8 10,4 

3 403,6+20,7* 42,5+2,1 9,5 

4 387,4+17,2**  43,2+2,2 8,9 

5 379,3+20,3* 40,2+2,4 9,4 

6 349,9+15,6**  38,6+3,0 9,1 

*- p<0,05, **  - p<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʭʦʣʝʩʪʝʨʦʣ-7Ŭ-

ʛʽʜʨʦʢʩʠʣʘʟʠ, ʟʘ ʫʯʘʩʪʽ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʢʣʘʩʠʯʥʠʤ, 

ʪʦʙʪʦ ʥʝʡʪʨʘʣʴʥʠʤ ʰʣʷʭʦʤ. 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.12, ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ ʤʝʥʰʦʶ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɿ 1-ʾ ʧʦ 6-ʫ ʧʨʦʙʠ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 17,1% (p<0,05), 

19,6% (p<0,05), 20,8% (p<0,05), 19,4% (p<0,05), 17,7% (p<0,05) ʪʘ 22,0% (p<0,05), 

ʚʽʜʧʦʚʽʜʥʦ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʧʝʨʰʽ ʜʚʽ 

ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ. ɿ 3-ʾ ʧʦ 6-ʫ 

ʧʨʦʙʫ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 6,9% (p<0,05), 13,8% (p<0,05), 18,6% (p<0,05) ʪʘ 21,3% 

(p<0,05), ʚʽʜʧʦʚʽʜʥʦ. ʂʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʟʥʠʞʫʚʘʚʩʷ ʚ ʧʝʨʰʽ 4 ʧʨʦʙʠ, ʘ 

ʧʦʪʽʤ ʧʦʚʝʨʪʘʚʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʪʘʙʣ. 4.12). 

ʊʘʙʣʠʮʷ 4.12 

ʂʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʄ+m)  

ˉ 

ʧʨʦʙʠ 

ʊʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ɼʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ʂʦʝʬʽʮʽʻʥʪ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n=6) 

1 379,2+6,9 156,6+3,3 2,4 

2 378,0+5,8 158,7+4,0 2,4 

3 376,1+5,5 159,1+3,6 2,4 

4 370,4+5,9 153,3+3,8 2,4 

5 363,5+6,3 147,7+3,3 2,5 

6 354,5+6,5 142,9+3,4 2,5 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (n=6) 

1 314,4+4,3* 155,7+3,2 2,0 

2 303,8+4,0* 163,0+3,6 1,9 

3 297,9+4,4* 148,2+3,2* 2,0 

4 298,4+3,8* 132,2+3,3* 2,3 

5 299,2+3,3* 120,3+3,2* 2,5 

6 276,5+3,4* 112,4+2,6* 2,5 

*- ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʨʦʟʜʽʣʫ  

1.  ʇ̔ ʜʰʢʽʨʥʝ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʠʢʣʠʢʘʻ 

ʦʞʠʨʽʥʥʷ ʙʝʟ ʛʽʧʝʨʬʘʛʽʾ, ʷʢʝ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʟʘ ʚʠʩʦʢʠʤ ʽʥʜʝʢʩʦʤ ʃʽ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʥʘʟʦ-ʘʥʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ. 

2.  ʅʝʦʥʘʪʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʠʢʣʠʢʘʻ ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ ʫ ʱʫʨʽʚ 

ʚʽʢʦʤ 16 ʪʠʞʥʽʚ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʜʠʩʧʨʦʧʦʨʮʽʦʥʘʣʴʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʽ ʞʠʨʫ ʟ 

ʨʦʟʚʠʪʢʦʤ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʜʠʩʣʽʧʽʜʝʤʽʾ, ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʽ ʟʥʠʞʝʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʽʥʩʫʣʽʥʫ.  

3.  ʋ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʤʦʟʢʫ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷʤ ʚʤʽʩʪʫ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ 

ʪʨʠʧʪʦʬʘʥʫ ʥʘ 93,3% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʻ ʧʦʷʩʥʝʥʥʷʤ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ; ʟʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʝ ʧʦʚôʷʟʘʥʦ 

ʟʽ ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʠ ʪʘ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʠ.  

4.  ɸʢʪʠʚʥʽʩʪʴ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʻ ʥʘ 41,7%, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ 

ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ; ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʦʢcʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ 

ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 122,2%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʢʪʠʚʘʮʽʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʪʝʞ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ. 

5.  ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʚʽʜʥʦʩʥʠʡ 

ʚʤʽʩʪ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʤ.ʤ. 100-235 ʢɼʘ ʽ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ 

ʤ.ʤ. 65-96 ʢɼʘ ʟʤʝʥʰʠʚʩʷ ʥʘ 64,5% ʪʘ 85,9%, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʎʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʥʘʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʘ ʩʘʤʝ ʟ ʤ.ʤ. 5-29 ʢɼʘ ʥʘ 96,5% ʪʘ ʟ ʤ.ʤ. 30-59 ʢɼʘ ʥʘ 

124,1% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦʷʚʘ ʙʽʣʢʽʚ ʟ ʤ.ʤ. 113, 118, 135, 

141, 147 ʽ 175 ʢɼʘ, ʷʢʠʭ ʥʝ ʙʫʣʦ ʚ ʢʦʥʪʨʦʣʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʛʥʽʯʝʥʥʷ ʙʽʣʦʢ-

ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, ʪʘʢ ʽ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ. 
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6.  ʋ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʤʽʥʶʻʪʴʩʷ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ 

ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 53,4% 

ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʥʘ 52,3% ʪʘ ʭʦʣʝʩʪʝʨʦʣʫ ʥʘ 

261,5%. ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʟʤʝʥʰʫʻʪʴʩʷ. 

7.  ɿʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʘʜʽʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ɽʊʃ ʽ ʅ
+
-ɸʊʌʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ɿʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʦʣʽʧʽʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ ʚʢʘʟʫʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦʛʦ 

ʩʪʨʝʩʫ ʪʘ ʚʪʨʘʪʫ ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ. 

8. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʜʠʩʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʦʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ ʷʢʦʾ ʻ ʜʠʩʙʘʣʘʥʩ ʫ 

ʚʤʽʩʪʽ ʧʨʦ- ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ. 

9. ʋ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ ʨʦʟʚʠʪʦʢ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʚ 

ʞʦʚʯʽ: ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʟʨʦʩʪʘʻ, ʟʤʝʥʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʢʦʥôʶʛʦʚʘʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʥôʶʛʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

10. ɿʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʟʨʦʩʪʘʶʪʴ ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ 

ʤʈʅʂ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ.  

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʪʘʪʪʷʭ [6, 10, 14, 17, 20, 26] ʪʘ 

ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ [35, 36, 41, 43, 

47, 48] (ʜʠʚ. ɼʦʜʘʪʦʢ ɸ). 
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ʄʋʃʔʊʀʇʈʆɹɯʆʊʀʂ ñʉʀʄɹɯʊɽʈ ɸʎʀɼʆʌɯʃʔʅʀʁò 

ʂʆʅʎɽʅʊʈʆɺɸʅʀʁ ʗʂ ɿɸʉɯɹ ʇʈʆʌɯʃɸʂʊʀʂʀ ʉʊɽɸʊʆɻɽʇɸʊʆɿʋ, 

ɯʅɼʋʂʆɺɸʅʆɻʆ ɻʃʋʊɸʄɸʊʆʄ ʅɸʊʈɯʖ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʢʦʧʠʯʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ [292,293,294,295]. ʇʠʪʘʥʥʷ 

ʧʨʦ ʚʧʣʠʚ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʞʠʨʫ ʽ ʦʞʠʨʽʥʥʷ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʥʘʤʠ ʚ 

ʦʛʣʷʜʽ ʣʽʪʝʨʘʪʫʨʠ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 1.4). ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ ʫ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʽʩʥʫʶʪʴ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʨʦʙʦʪʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʘʤʫ Lactobacillus rhamnosus GG ʚ 

ʧʝʨʠʥʘʪʘʣʴʥʠʡ ʧʝʨʽʦʜ ʫ 159 ʧʘʨ ʤʘʪʠ/ʜʠʪʠʥʘ ʩʪʨʠʤʫʚʘʣʦ ʥʘʜʤʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʩʽ ʪʽʣʘ ʜʠʪʠʥʠ ʫʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʦʛʦ 10-ʨʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [570]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʫʤʽʰ ʧʨʦʙʽʦʪʠʯʥʠʭ ʣʽʦʬʽʟʦʚʘʥʠʭ ʰʪʘʤʽʚ Lactobacillus casei 

IMVB -7240, Bifidobacterium animals VKI and Bifidobacterium animals VKB, ʧʦ-

ʢʨʘʡʥʽʡ ʤʽʨʽ, ʯʘʩʪʢʦʚʦ ʧʦʧʝʨʝʜʞʫʚʘʣʠ ʨʦʟʚʠʪʦʢ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ 

[562]. ɺ ʽʥʰʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʫʣʴʪʠʰʪʘʤʥʠʭ ʧʨʦʙʽʦʪʠʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʥʦʰʪʘʤʥʠʤʠ [328]. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 

ʥʘʚʝʜʝʥʝ, ʤʝʪʦʶ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʚʧʣʠʚ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ  çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ, ʱʦ ʫʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ ʞʠʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʫʪʫʘʣʽʩʪʠʯʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷʭ, ʥʘ ʨʦʟʚʠʪʦʢ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ.   

 

5.1.  ɺʧʣʠʚ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʽʣʘ ʫ 

ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ɺ ʜʘʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʤʘʩʘ ʱʫʨʽʚ ʙʫʣʘ ʥʘ 35,0% (p<0,05) ʙʽʣʴʰʦʶ ʟʘ ʤʘʩʫ ʱʫʨʽʚ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (ʪʘʙʣ. 5.1). ʇʨʠ ʮʴʦʤʫ ʱʫʨʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʽʜʩʪʘʚʘʣʠ ʚ ʨʦʩʪʽ ʽ ʥʘʟʦ-ʘʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʙʫʣʘ ʥʘ 18,1% 

(p<0,05) ʤʝʥʰʦʶ ʚʽʜ ʢʦʥʪʨʦʣʶ. 
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ʊʘʙʣʠʮʷ 5.1 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʨʘʥʥʴʦʤʫ ʥʝʥʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ, (M+m) 

 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʪʨʦʣʴ 

(ʱʫʨʠ ʚʽʢʦʤ 

16 ʪʠʞʥʽʚ) 

(n=10)  

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

(n=10)  

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʪʘ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

(n=10) 

 

ʄʘʩʘ ʱʫʨʽʚ, ʛ 

 

250,20Ñ26,00 

 

338,3Ñ26,2* 

 

288,80+20,40
#
 

ʅʘʟʦ-ʘʥʘʣʴʥʘ 

ʜʦʚʞʠʥʘ, ʩʤ 

23,20Ñ1,40 19,0+1,2* 22,00+1,11
#
 

ɯʥʜʝʢʩ ʃʽ, ʛ
1/3
/ʩʤ 0,27Ñ0,03 0,37Ñ0,03*** 0,30+0,01

##
 

ʄʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ, ʛ 

2,50+0,40 17,8+1,6***  7,01+0,81***/
###

 

   *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ;  

   ### - p<0,001 ï ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɯʥʜʝʢʩ ʃʽ ʧʽʜʪʚʝʨʜʞʫʚʘʚ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ, ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ (ʪʘʙʣ. 5.1). ʋ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʽʥ 

ʜʦʨʽʚʥʶʚʘʚ 0,27Ñ0,03, ʘ ʯʝʨʝʟ 16 ʪʠʞʥʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚʽʥ ʟʨʦʩʪʘʚ ʜʦ 0,37Ñ0,03 (p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ).  

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʤʘʩʘ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʟʨʦʩʪʘʣʘ ʥʘ 612,0% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ  ʢʦʥʪʨʦʣʝʤ 

(ʪʘʙʣ. 5.1).  

ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʟʘʧʦʙʽʛʘʣʦ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʶ (ʪʘʙʣ. 5.1). 

ʄʘʩʘ ʪʽʣʘ ʱʫʨʽʚ ʽ ʾʭ ʥʘʟʦ-ʘʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʟʥʠʞʫʚʘʣʠʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʉʫʪʪʻʚʦ ʟʤʝʥʰʫʚʘʚʩʷ ʽʥʜʝʢʩ ʃʽ. ɯ ʭʦʯʘ ʦʩʪʘʥʥʽʡ ʥʝ ʧʦʚʝʨʪʘʚʩʷ ʜʦ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ, ʚʽʥ ʚʢʣʘʜʘʚʩʷ ʚ ʤʝʞʽ (ʜʦ 0,30), ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʦʞʠʨʽʥʥʷ. 
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ʊʘʢʦʞ ʧʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʥʘʯʥʦ ʤʝʥʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʱʫʨʘʤʠ 4-ʭ ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ. ʁʦʛʦ ʤʘʩʘ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 60,6% (p<0,001), ʧʨʦʪʝ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʥʝ ʜʦʩʷʛʘʣʘ. 

ʍʘʨʯʦʚʘ ʧʦʚʝʜʽʥʢʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʙʫʣʘ ʪʘʢʦʶ ʞ, ʷʢ ʽ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. ʇʨʦ ʮʝ 

ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʧʨʦ ʩʧʦʞʠʚʘʥʥʥʷ ʢʦʨʤʫ. ɺ ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʽʞ ʜʘʥʠʤʠ, 

ʦʜʝʨʞʘʥʠʤʠ ʥʘ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ, ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʥʝ ʙʫʣʦ. 

 

5.2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʪʘ ʾʭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ 

ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.1, ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʝʘʪʦʟ ʧʨʘʢʪʠʯʥʦ ʙʫʚ 

ʚʽʜʩʫʪʥʽʡ. ʁʦʛʦ ʚʠʨʘʞʝʥʽʩʪʴ ʟʘ 3-ʭ ʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʩʢʣʘʜʘʣʘ 0,10+0,13 [562]. 

ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʦʜʝʨʞʘʥʽ ʜʘʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ 4.2, ʪʦ 

ʢʘʨʪʠʥʘ ʭʦʯʘ ʽ ʙʫʣʘ ʜʝʱʦ ʽʥʰʦʶ (0,20+0,13), ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ 

ʤʽʞ ʥʠʤʠ ʥʝ ʙʫʣʦ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʮʷ, ʭʦʯʘ ʽ ʥʝʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ, ʦʙʫʤʦʚʣʝʥʘ 

ʨʽʟʥʠʤ ʯʠʩʣʦʤ ʫ ʚʠʙʦʨʢʘʭ. ɺ ʪʘʙʣʠʮʽ 4.2 n=15, ʚ ʪʘʙʣʠʮʽ 5.2 - n=20. ʊʘʢʦʞ ʤʠ 

ʟʘʟʥʘʯʘʣʠ ʧʨʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʦʙôʻʜʥʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʚ ʨʽʟʥʠʭ ʩʝʨʽʷʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʽʪʴ ʧʨʠ ʾʭ ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʩʪʽ. ʊʠʤ ʧʘʯʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʫ 

ʚʠʙʦʨʢʘʭ ʚ ʨʽʟʥʠʭ ʩʝʨʽʷʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʜʦʩʪʦʚʽʨʥʦʛʦ 

ʫʟʘʛʘʣʴʥʝʥʥʷ.  

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʚʠʨʘʞʝʥʽʩʪʴ ʩʪʝʘʪʦʟʫ ʩʢʣʘʜʘʣʘ 2,15+0,16, ʱʦ ʚ 21,5 ʨʘʟʘ (ʨ<0,001) ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʚ ʢʦʥʪʨʦʣʽ. ɺ ʛʨʫʧʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ, ʚʠʨʘʞʝʥʽʩʪʴ ʩʪʝʘʪʦʟʫ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 60,5% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʱʫʨʠ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ) (ʪʘʙʣ. 5.2). 
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ʗʢʱʦ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʣʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ ʚ ʧʝʯʽʥʮʽ ʙʫʣʦ 

ʚʽʜʩʫʪʥʻ, ʪʦ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʣʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ ʟʘ 2-ʭ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʩʢʣʘʣʦ 0,95+0,15. ɺ ʛʨʫʧʽ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ, ʣʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ ʟʤʝʥʰʫʚʘʣʦʩʴ ʥʘ 89,5% (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ ʽ ʩʢʣʘʜʘʣʦ 0,10+0,06 ʙʘʣʘ ʟʘ 2-ʭ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. 

ʊʘʙʣʠʮʷ 5.2 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʧʝʯʽʥʮʽ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ 

ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʟʘ ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ NAS, 

(M+m) 

ʇʘʨʘʤʝʪʨʠ ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ ʱʫʨʽʚ 

(n=15) 

ɻʨʫʧʘ ʱʫʨʽʚ 

ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

(n=15) 

ɻʨʫʧʘ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘ-

ʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

(n=15) 

Cʪʝʘʪʦʟ, ʚʠʨʘʞʝʥʽʩʪʴ ʫ 

ʙʘʣʘʭ (0-3) 

 

0,10+0,13 

 

2,15+0,16***  

 

0,85+0,13***/
###

 

ʃʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ, 

ʚʠʨʘʞʝʥʽʩʪʴ ʫ ʙʘʣʘʭ (0-2) 

 

0,0+0,0 

 

0,95+0,15***  

 

0,10+0,06***/
###

 

ɹʘʣʦʥʥʘ ʜʠʩʪʨʦʬʽʷ (0-2) 0,0+0,0 0,15+0,08***  0,0+0,0
###

 

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ 

NAS ʫ ʙʘʣʘʭ (0-8) 

 

0,10+0,13 

 

3,30+0,28***  

 

0,95+0,15***/
###

 

ɺʽʜʩʦʪʦʢ ʪʚʘʨʠʥ ʟ ʅɾʍʇ, 

% 

- 5,0 - 

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ, 
### 

- p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʜʦʩʣʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ. 

 

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʧʝʯʽʥʮʽ ʟʘ ʰʢʘʣʦʶ NAS ʫ ʽʥʪʘʢʥʠʭ 

ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʣʘ 0,10+0,13, ʘ ʫ ʱʫʨʽʚ ʜʦʩʣʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʦʥʘ 

ʜʦʨʽʚʥʶʚʘʣʘ 3,30+0,28, ʱʦ ʚ 33 ʨʘʟʘ (p<0,001) ʧʝʨʝʚʠʱʫʚʘʣʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 
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ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. ɺ ʛʨʫʧʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, 

ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʙʫʣʠ ʩʫʪʪʻʚʦ 

ʤʝʥʰʠʤʠ, ʘ ʾʭ ʟʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘ ʰʢʘʣʦʶ NAS ʟʤʝʥʰʫʚʘʣʘʩʴ ʜʦ 0,95+0,15, ʘʙʦ 

ʥʘ 71,2 % (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ. ɺ ʛʨʫʧʽ ʪʚʘʨʠʥ ʽʟ 20 

ʦʩʦʙʠʥ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ 1 ʱʫʨʘ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʅɾʍʇ, ʱʦ ʩʢʣʘʜʘʣʦ 5% ʚʽʜ ʫʩʽʭ ʱʫʨʽʚ. ɺ ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ 

ʅɾʍʇ ʥʝ ʙʫʣʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʟʦʚʩʽʤ. ʆʪʞʝ, ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʩʧʨʘʚʣʷʚ ʚʠʨʘʞʝʥʠʡ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ɼʘʥʠʡ ʚʠʩʥʦʚʦʢ ʙʫʚ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ 

ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ. ʗʢʱʦ 

ʞʦʨʩʪʢʽʩʪʴ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 

63,6% (p<0,001), ʪʦ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, 

ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ, ʞʦʨʩʪʢʽʩʪʴ ʧʝʯʽʥʢʠ ʙʫʣʘ ʣʠʰʝ ʥʘ 

25% (p<0,05) ʙʽʣʴʰʦʶ ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. 

 

5.3. ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʫʥʢʮʽʾ 

ʧʝʯʽʥʢʠ, ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ɿʘʮʽʢʘʚʣʝʥʥʷ ʚʠʢʣʠʢʘʻ ʚʧʣʠʚ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʘʨʪʝʨʽʷʭ ʭʦʣʝʩʪʝʨʠʥʫ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [571-578]. ɺ ʙʘʛʘʪʴʦʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠʡʦʤ ʧʘʮʽʻʥʪʘʤʠ ʟ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʻʶ ʜʝʷʢʠʭ ʧʨʦʙʽʦʪʠʢʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ ʣʘʢʪʦʙʘʮʠʣʠ ʽ ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ, ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʥʦʛʦ 

ʦʙʤʽʥʫ [579-584]. ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʚʠʱʝ ʥʘʚʝʜʝʥʠʤʠ 

ʜʘʥʠʤʠ, ʪʘʢ ʷʢ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʙʫʣʠ ʟʥʘʯʥʦ ʢʨʘʱʠʤʠ, ʥʽʞ ʫ ʱʫʨʽʚ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ (ʪʘʙʣ. 5.3). ʊʘʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʪʘʥʥʽʤʠ 
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ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 56,7% (p<0,001), 

ʭʦʯʘ ʽ ʟʘʣʠʰʘʣʘʩʷ ʙʽʣʴʰʦʶ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʥʘ 33,0% (p<0,05); ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 31,2% (p<0,05), ʟʘʣʠʰʘʶʯʠʩʴ ʙʽʣʴʰʦʶ ʥʘ 

26,2% (p<0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 40,5% (p<0,05), ʘʣʝ ʙʫʣʦ ʙʽʣʴʰʝ ʥʘ 84,3% (p<0,01) 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʟʨʦʩʪʘʣʘ ʥʘ 22,0 

% (p<0,05), ʘʣʝ ʟʘʣʠʰʘʣʘʩʷ ʤʝʥʰʦʶ ʥʘ 18,4% (p<0,05) ʚʽʜ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. 

ʊʘʙʣʠʮʷ 5.3. 

ɹʽʦʭʽʤʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʫʥʢʮʽʾ 

ʧʝʯʽʥʢʠ, ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ, (M+m) 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

 

(n=10) 

ʑʫʨʠ ʟ 

ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ 

(n=10) 

ʑʫʨʠ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ 

+ ʤʫʣʴʪʠ-

ʧʨʦʙʽʦʪʠʢ 

(n=10) 

ɸʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ, 

ʤʢʢʘʪ/ʣ 

0,228+0,033 0,211+0,031 0, 221+0,034 

ɸʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ 0,389Ñ0,034 0,377Ñ0,041 0,392+0,044 

ɿʘʛʘʣʴʥʠʡ ʙʽʣʽʨʫʙʽʥ, Õʤʦʣʣʴ/ʣ 12,4Ñ2,09 12,7Ñ1,53 12,5+1,3 

ʅʝʧʨʷʤʠʡ ʙʽʣʽʨʫʙʽʥ, 

Õʤʦʣʣʴ/ʣ 

7,9Ñ1,7 8,1+1,06 7,7+1,4 

ʇʨʷʤʠʡ ʙʽʣʽʨʫʙʽʥ 4,4+0,91 4,6+0,91 4,6+0,97 

ʊʨʠʛʣʽʮʝʨʠʜʠ, 

ʤʤʦʣʴ/ʣ 

1,15+0,27 3,53+0,57***  1,53+0,16*/### 

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʦʣ, ʤʤʦʣʴ/ʣ 4,53+0,34 7,04+0,26***  5,30+0,35*/# 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʚʠʩʦʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

1,63+0,14 1,09+0,19***  1,33+0,11*/# 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

2,37+0,22 4,35+0,29***  2,99+0,27*/# 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʜʫʞʝ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

0,51+0,12 1,58+0,26***  0,94+0,11**/# 

* - p<0,05, ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; 

# - p<0,05, ### - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. 
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ʅʘ ʢʦʨʠʩʪʴ ʥʘʰʠʭ ʜʘʥʠʭ ʩʚʽʜʯʘʪʴ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʩʫʤʽʰʽ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ L. ʩasei TMC 0409 

(2,4ʭ10
11

 ʂʋʆ/ʩʤ
3
) ʽ S. thermophilus TMC 1543 (10

10
 ʂʋʆ/ʩʤ

3
) ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʥʘ 28% ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʽ ʟʥʠʞʝʥʥʶ ʥʘ 20% 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʛʣʽʮʝʨʠʜʽʚ [585]. ʇʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ 

ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʧʨʘʚʣʷʚ ʧʨʦʙʽʦʪʠʯʥʠʡ ʰʪʘʤ 

Bifidobacterium longum BL1, ʟʥʠʞʫʶʯʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ ʥʘ 41% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ [584]. Cʣʽʜ ʥʘʚʝʩʪʠ ʨʦʙʦʪʫ, ʚ ʷʢʽʡ 

ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʚʧʣʠʚʫ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʪʠʨʝʯʘʪʴ ʷʢ ʥʘʰʠʤ, ʪʘʢ ʽ ʜʘʥʠʤ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [307]. 

ɸʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʦʙʽʦʪʠʯʥʽ ʰʪʘʤʠ L. paracasei NCC2461 ʽ L. rhamnosus 

NCC4007 ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʧʝʯʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʤʠʰʝʡ, ʩʧʨʠʷʶʯʠ ʟʥʠʞʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʢʨʦʚʽ ʭʦʣʝʩʪʝʨʠʥʫ ʽ ʣʽʧʦʧʨʦʪʝʾʜʽʚ 

ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʛʣʽʮʝʨʠʜʽʚ 

[307]. 

ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʧʨʦʷʚʣʷʚʩʷ ʪʘʢʦʞ ʫ ʟʥʠʞʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ 

ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʥʘ 24,7% (p<0,05). ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʽʥʰʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʩʪʝʨʦʣʫ ʭʦʯʘ ʽ ʟʥʠʞʫʚʘʣʘʩʴ, ʘʣʝ 

ʥʝ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʽ ʙʫʣʘ ʙʽʣʴʰʦʶ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ ʥʘ 17,0% (p<0,05).  

ʉʭʦʞʠʡ ʝʬʝʢʪ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʪʽʣʴʢʠ ʥʘ ʤʠʰʘʭ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʣʽʜʥʠʢʠ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʰʪʘʤʫ ʣʘʢʪʦʙʘʮʠʣ L. 

plantarum MA2 ʚ ʨʘʮʽʦʥ ʭʘʨʯʫʚʘʥʥʷ ʤʠʰʝʡ ʫʧʨʦʜʦʚʞ 5 ʪʠʞʥʽʚ [586]. ɯʥʰʽ 

ʣʘʢʪʦʙʘʮʠʣʠ ʚʠʜʫ Lactobacillus gasseri ʪʘʢʦʞ ʩʧʨʘʚʣʷʣʠ ʛʽʧʦʭʦʣʝʩʪʝʨʠʥʝʤʽʯʥʫ 

ʜʽʁ ʧʨʠ ʧʦʟʠʪʠʚʥʦʤʫ ʚʧʣʠʚʽ ʥʘ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʚ ʩʠʨʦʚʘʪʮʠ ʢʨʦʚʽ, ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ 

ʩʪʝʨʦʾʜʽʚ ʫ ʬʝʢʘʣʽʷʭ [587]. ʋ ʱʫʨʽʚ ʟ ʽʥʜʫʢʦʚʘʥʦʶ ʛʽʧʝʨʭʦʣʽʥʝʩʪʝʨʠʥʝʤʽʻʶ, ʷʢʠʤ 

ʚʚʦʜʠʣʠ ʰʪʘʤ L. acidophilus ATCC 43121, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʤʽʪʥʝ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ [588]. ɯʥʰʽ ʘʚʪʦʨʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʚʝʜʝʥʥʷ ʚ ʢʦʨʤ 

ʤʠʰʘʤ ʰʪʘʤʫ L. Plantarum ʂʉʊʉ3928 ʪʘʢʦʞ ʧʨʠʚʦʜʠʣʦ ʜʦ 

ʛʽʧʦʭʦʣʝʩʪʝʨʠʥʝʤʽʯʥʦʛʦ ʝʬʝʢʪʫ, ʱʦ ʜʦʩʣʽʜʥʠʢʠ ʧʦʷʩʥʶʶʪʴ ʚʧʣʠʚʦʤ ʥʘ ʢʣʶʯʦʚʽ 
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ʛʝʥʠ ʽ ʙʽʣʢʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʚʩʪʴ ʚ ʤʝʪʘʙʦʣʽʟʤʽ ʧʝʯʽʥʢʦʚʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ [589]. 

ɿʜʘʪʥʽʩʪʴ ʜʝʷʢʠʭ ʧʨʦʙʽʦʪʠʢʽʚ ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʶ ʧʦʚôʷʟʫʪʴ ʟ 

ʧʨʠʰʚʠʜʰʝʥʥʷʤ ʫʪʠʣʽʟʘʮʽʾ ʧʝʯʽʥʢʦʚʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʮʽʾ 

ʛʽʜʨʦʣʘʟʠ ʩʦʣʝʡ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ [590,591]. 

 

5.4. ɺʧʣʠʚ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʨʦʟʚʠʪʦʢ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

ɺʚʝʜʝʥʥʷ ʱʫʨʘʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʨʠʚʦʜʠʣʦ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʥʘʪʱʝ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʜʦ 6,17+0,64 

ʤʤʦʣʴ/ʣ, ʱʦ ʙʫʣʦ ʥʘ 34,4% (p<0,001) ʙʽʣʴʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ, ʫ ʷʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʥʘʪʱʝ ʩʢʣʘʜʘʣʘ 4,59+0,67 ʤʤʦʣʴ/ʣ (ʨʠʩ. 5.4).  

 

ʈʠʩʫʥʦʢ 5.4. ʈʽʚʝʥʴ ʛʣʶʢʦʟʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ (M+m, n=6): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; # - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɯʥʪʘʢʪʥʽ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʱʫʨʽʚ; ɻʅ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ; ɻʅ + ʧʨʦʙʽʦʪʠʢ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ; 
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ʋ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʫʤʘʪ ʥʘʪʨʽʶ, 

ʧʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʪʠʢʘ ʟʘʧʦʙʽʛʘʣʦ ʟʨʦʩʪʘʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. ɺ ʮʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʥʘʪʱʝ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʥʘʪʱʝ ʫ ʱʫʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɸʥʘʣʽʟ ʽʥʜʝʢʩʫ ʅʆʄɸ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʦʢʘʟʘʚ, ʫ 

4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ.  ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʟʨʦʩʪʘʣʘ ʥʘ 212,1% (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽʟ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 5.5). ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ 

ʥʘʪʨʽʶ, ʟʘʧʦʙʽʛʘʣʦ ʟʨʦʩʪʘʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʩʫʣʽʥʫ ʚ ʢʨʦʚʽ (ʨʠʩ. 5.5). 

 

ʈʠʩʫʥʦʢ 5.5. ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ (M+m, n=6): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; # - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɯʥʪʘʢʪʥʽ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʱʫʨʽʚ; ɻʅ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ; ɻʅ + ʧʨʦʙʽʦʪʠʢ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ (ʨʠʩ.5.5; 5.6; 5.7) 
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ɯʥʜʝʢʩ ʅʆʄɸ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʨʽʚʥʶʚʘʚ 

0,66+0,34, ʘ ʫ ʱʫʨʽʚ ʪʘʢʦʛʦ ʞ ʚʽʢʫ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ï 2,77+0,92, ʱʦ ʥʘ 319,7% (p<0,001) ʧʝʨʝʚʠʱʫʚʘʣʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ 

ʢʦʥʪʨʦʣʽ (ʨʠʩ. 5.6). ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ 

ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʟʘʧʦʙʽʛʘʣʦ ʟʨʦʩʪʘʥʥʶ ʽʥʜʝʢʩʫ 

ʅʆʄɸ. ɺ ʜʘʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʚʽʥ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʢʦʥʪʨʦʣʶ. 

 
ʈʠʩʫʥʦʢ 5.6. ɯʥʜʝʢʩ ʅʆʄɸ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ (M+m, n=6): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; # - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʆʪʞʝ, ʧʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʝʬʝʢʪʠʚʥʦ ʟʘʧʦʙʽʛʘʣʦ ʨʦʟʚʠʪʢʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʪʚʘʨʠʥ 4-ʭ ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ. 

ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʦʙʦʪʘʤʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʦʙʽʦʪʠʢʽʚ [593,594]. ɿʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ ʢʫʨʩʦʚʝ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʜʦ ʪʦʛʦ ʞ ʧʦʢʨʘʱʫʚʘʣʦ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ, ʱʦ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʩʪʦʚʽʨʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʛʽʧʝʨʽʥʩʫʽʥʝʤʽʾ ʽ ʽʥʜʝʢʩʦʤ ʅʆʄɸ ʫ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ ʥʝ 

ʚʚʦʜʠʣʠ.  
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ʅʘ ʢʦʨʠʩʪʴ ʥʘʰʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʨʦʙʦʪʘ F.C. Hsieh et al. (2013), ʚ ʷʢʽʡ 

ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ ʣʘʢʪʦʙʘʮʠʣ Lactobacillus 

reuteri GMNL-263 ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ ʽ ʞʠʨʦʚʫ ʭʚʦʨʦʙʫ 

ʧʝʯʽʥʢʠ, ʷʢʽ ʨʦʟʚʠʣʠʩʴ ʫ ʱʫʨʽʚ ʫʧʨʦʜʦʚʞ 14-ʪʠʞʥʝʚʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʢʦʨʤʽ ʟ 

ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʬʨʫʢʪʦʟʠ. ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʜʽʻʪʠ ʫ ʪʚʘʨʠʥ 

ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʛʣʶʢʦʟʠ, ʽʥʩʫʣʽʥʫ, ʣʝʧʪʠʥʫ, ʉ-

ʧʝʧʪʠʜʫ, ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ, ʘ ʪʘʢʦʞ ʨʷʜʫ ʤʘʨʢʝʨʽʚ ʧʦʰʢʦʜʞʝʥʥʷ 

ʧʝʯʽʥʢʠ ʽ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʩʢʣʘʜʽ ʢʠʰʢʦʚʦʛʦ 

ʤʽʢʨʦʙʽʦʤʫ ʨʽʟʢʦ ʟʥʠʞʫʚʘʣʠʩʴ ʨʽʚʥʽ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʽ ʣʘʢʪʦʙʘʮʠʣ ʪʘ 

ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʚʠʜʽʚ ʢʣʦʩʪʨʠʜʽʡ. ʇʽʩʣʷ 

ʜʦʜʘʚʘʥʥʷ ʚ ʢʦʨʤ ʣʘʢʪʦʙʘʮʠʣʷʨʥʦʛʦ ʧʨʦʙʽʦʪʠʢʘ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʤʽʯʘʣʠ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʘʢʪʽʚʥʦʩʪʽ ʧʝʯʽʥʢʠ, ʟ ʦʜʥʦʯʘʩʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʩʢʣʘʜʽ ʤʽʢʨʦʙʽʦʤʫ ʥʘ ʢʦʨʠʩʪʴ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʙʘʢʪʝʨʽʡ [595]. 

 

5.5. ʉʠʩʪʝʤʘ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ɺ ʨʦʟʜʽʣʽ 3 ʦʧʠʩʫʚʘʣʠ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʦʪʦʥʽʥ ï ʥʝʡʨʦʤʝʜʽʘʪʦʨ, ʷʢʠʡ 

ʚʢʣʶʯʝʥʠʡ ʚ ʨʝʛʫʣʷʮʽʶ ʥʘʩʪʨʦʶ, ʘʧʝʪʠʪʫ ʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʪʨʝʩ ʚ ʤʦʟʢʫ ʪʘ ʚʠʩʪʫʧʘʻ 

ʚ ʨʦʣʽ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʝʥʝʨʛʽʾ [118]. ʊʘʢ ʷʢ ʩʝʨʦʪʦʥʽʥ ʥʝ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ [150], ʚ ʜʘʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʠ 

ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʦʙʤʽʥʫ ʚ ʤʦʟʢʫ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ 

ʢʠʰʮʽ ʪʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 72,9% 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ (ʪʘʙʣ. 5.4). ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʦʚʽʡ ʪʢʘʥʠʥʽ ʟʨʦʩʪʘʚ ʥʘ 185,4% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʢʦʨʝʢʮʽʾ (ʪʘʙʣ. 5.4). 
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ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ 

ʟʘʣʠʰʘʚʩʷ ʤʝʥʰʠʤ ʥʘ 22,5% (p<0,05). 

   ʊʘʙʣʠʮʷ 5.4 

ʉʝʨʦʪʦʥʽʥʦʚʘ ʩʠʩʪʝʤʘ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ 

ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ɻʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʝ 

ʦʞʠʨʽʥʥʷ 

ɻʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʝ 

ʦʞʠʨʽʥʥʷ + 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ 

ʉʝʨʦʪʦʥʽʥ,  

ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

27,26 Ñ 2,76 

 

7,40Ñ1,63*** 

 

21,12+2,08
*/###

 

ʊʨʠʧʪʦʬʘʥ, ʤʢʛ/ʛ 

ʪʢʘʥʠʥʠ 

 

99,2 Ñ 8,53 

 

6,66 Ñ 1,08*** 

 

17,08+1,88
***/###

 

ʄɸʆ. 

 ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

0,84 Ñ0,08 

 

1,19 Ñ0,07* 

 

1,03+0,06
*/#

 

ʊʨʠʧʪʦʬʘʥ-

ʛʽʜʨʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ,  

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

281,00Ñ27,00 

 

245,00Ñ18,00 

 

278,68+21,55 

ʊʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ,  

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

1,32 Ñ 0,43 

 

2,19 Ñ 0,67* 

 

2,08+0,34* 

ɯʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ,  

ʤʢʄ/ʤʛ ʙʽʣʢʘ 

 

1097,00Ñ285,00 

 

2438 Ñ 290*** 

 

1440,00+198,00
##

 

  *- p<0,005; *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ;  

  # - p<0,05, ## - p<0,01, ### - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. 

 

ɼʘʣʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ, ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ, ʚ 

ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʫʚ ʥʘ 93,3% 

(p<0,001) ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 5.4). ʋ ɦ ʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʦʚʽʡ ʪʢʘʥʠʥʽ ʟʨʦʩʪʘʚ ʥʘ 156,5% 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 
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ʙʝʟ ʢʦʨʝʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʟʘʣʠʰʘʚʩʷ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʤ ʟʘ ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʫ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɸʢʪʠʚʥʽʩʪʴ ʄɸʆ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 41,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 5.4). 

ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ 

ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ ʥʘ 13,4% 

(p<0,05). ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʄɸʆ ʥʝ ʟʥʠʞʫʚʘʣʘʩʴ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. ɺʦʥʘ 

ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ ʦʩʪʘʥʥʽʡ ʥʘ 22,6% (p<0,05). ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʝʥʰʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ 

ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ. 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʟʤʽʥ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʷʢ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʪʘʢ ʽ ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʪʘʙʣ. 5.4). 

ʊʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʷʢʘ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 65,9% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ, ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʟʤʽʥ ʫ ʧʦʨʽʷʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ (ʪʘʙʣ. 5.4).  

ɯʥʜʦʣʘʤʽʥ 2, 3-ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 122,2% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ 

ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 5.4). ʋ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʚʽʜʥʦʚʣʶʚʘʣʘʩʴ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʗʢʱʦ ʫ ʱʫʨʽʚ ʟʘ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʘʢʪʠʚʘʮʽʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ 

ʤʦʟʢʫ, ʱʦ ʤʦʛʣʦ ʙʫʪʠ ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ 

ʱʫʨʽʚ ʜʘʥʦʾ ʛʨʫʧʠ, ʪʦ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ 
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ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʢʣʘʩʠʯʥʠʡ ʩʝʨʦʪʦʥʽʥʦʚʠʡ 

ʰʣʷʭ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ. 

ɼʘʣʽ ʚʠʟʥʘʯʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʝʨʦʪʦʥʽʥʫ ʽ ʪʨʠʧʪʦʬʘʥʫ, ʘ ʪʘʢʦʞ ʄɸʆ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʪʘʙʣ. 5.5). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʪʨʠʧʪʦʬʘʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 58,3% (p<0,001) ʪʘ 33,2% (p<0,01), 

ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 5.5). ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʄɸʆ, ʟʘ 

ʫʯʘʩʪʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʨʘʜʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ, ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 50,0% (p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

   ʊʘʙʣʠʮʷ 5.5 

ʉʝʨʦʪʦʥʽʥʦʚʘ ʩʠʩʪʝʤʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ  ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦ- 

ʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʉʝʨʦʪʦʥʽʥ,  

ʤʢʛ/ʤʣ  

 

9,53 Ñ0,72 

 

3,88 Ñ0,34*** 

 

7,84+0,86
*/###

 

ʊʨʠʧʪʦʬʘʥ, ʤʢʛ/ʤʣ 57,38 Ñ5,73 38,33 Ñ6,72** 54,76+6,12
#
 

ʄɸʆ.  

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

2,60 Ñ0,06 

 

3,90 Ñ0,04** 

 

3,27+0,09
*/#

 

    * - p<0,05, ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ;  

    # - p<0,05, ### - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɿʘ ʜʽʾ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʣʘ 

ʥʘ 102,1% (p<0,01), ʧʨʦʪʝ ʟʘʣʠʰʘʣʘʩʷ ʥʘ 17,7% (p<0,05) ʤʝʥʰʦʶ ʟʘ ʜʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ (ʪʘʙʣ. 5.5). ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʠʧʪʦʬʘʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʨʦʩʪʘʣʘ ʜʦ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ.ʆʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ 
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ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʫʣʦ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ ʥʘ 16,2% (p<0,05) 

(ʪʘʙʣ. 5.5) 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʟʢʫ ʪʘ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʟʨʦʩʪʘʚ ʥʘ 122,6% 

(p<0,001) ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠ-

ʧʘʣʦʾ ʢʠʰʢʠ ʫ ʧʦʨʽʚʥʷʥʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ (ʪʘʙʣ. 5.6). ɺ 

ʨʦʟʜʽʣʽ 4 ʚʢʘʟʫʚʘʣʠ ʥʘ ʪʝ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʩʥʘʞʝʥʥʷ ʡʦʛʦ ʟʘʧʘʩʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʦʛʦ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ.  

ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʤʦʛʣʦ ʙʫʪʠ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʄɸʆ, ʷʢʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 53,5% (p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʝʛʨʘʜʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ (ʪʘʙʣ. 5.6). ɺ ʛʨʫʧʽ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 30,3% (p<0,05), ʚʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ ʟʨʦʩʪʘʚ ʥʘ 42,3% (p<0,05), ʘ 

ʘʢʪʠʚʥʽʩʪʴ ʄɸʆ ʟʥʠʞʫʚʘʣʘʩʴ ʥʘ 58,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 5.6). 

ɺ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 47,2% (p<0,05), 

ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, 

ʘ ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 41,3% (p<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 

5.6). ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʽ ʽʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʟʨʦʩʪʘʣʠ ʥʘ 47,6% 

(p<0,05) ʪʘ 58,3% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 5.6). ʄʫʣʴʪʠʧʨʦʙʽʦʪʠʢ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʪʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ. 
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ʊʘʙʣʠʮʷ 5.6 

ʉʝʨʦʪʦʥʽʥʦʚʘ ʩʠʩʪʝʤʘ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ,, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʉʝʨʦʪʦʥʽʥ,  

ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

6,56 Ñ 0,98 

 

14,60 Ñ 1,64*** 

 

10,18+0,76
*/#

 

ʊʨʠʧʪʦʬʘʥ, 

ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

169,20 Ñ12,60 

 

76,3 Ñ 9,74** 

 

108,56+8,59
*/#

 

ʄɸʆ 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

3,33 Ñ0,04 

 

1,55 Ñ0,07** 

 

2,46+0,08
*/#

 

ʊʨʠʧʪʦʬʘʥ-

ʛʽʜʨʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

398,00Ñ78,00 

 

210,00Ñ69,00* 

 

310,00+36,00
*/#

 

ʊʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

0,81 Ñ 0,25 

 

0,65 Ñ 0,23 

 

0,76+0,12 

ɯʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʤʢʄ/ʤʛ ʙʽʣʢʘ 

 

2348,00Ñ 

301,00 

 

1378,00Ñ305,00* 

 

2182,00+246,00
##

 

 *- p<0,05, ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; 

 # - p<0,05, ## - p<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ Martin ʪʘ ʩʧʽʚʘʚʪ. [2019], ʷʢʽ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʢʨʦʙʽʦʤ ʢʠʰʝʯʥʠʢʘ ʻ ʧʦʪʫʞʥʠʤ ʤʝʜʽʘʪʦʨʦʤ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʘ ʚ 

ʢʠʰʝʯʥʠʢʫ, ʘ ʩʝʨʦʪʦʥʽʥ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ ʨʝʛʫʣʷʪʦʨʦʤ ʛʦʤʝʦʩʪʘʟʫ 

ʛʣʶʢʦʟʠ [597]. ɿʚôʷʟʦʢ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʟ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

(ɽʉ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʤʽʢʨʦʙʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʚʢʣʶʯʘʶʯʠ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʽ ʚʪʦʨʠʥʥʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ [596,597,598].  



 210 

ɺ ʽʥʰʠʭ ʨʦʙʦʪʘʭ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʝʨʦʪʦʥʽʥ ʨʝʛʫʣʶʻ ʛʦʤʝʦʩʪʘʟ 

ʛʣʶʢʦʟʠ [148,599,600], ʘ ʫ ʣʶʜʝʡ ʽʟ ʦʞʠʨʽʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʠʨʢʫʣʶʶʯʦʛʦ ʚ 

ʢʨʦʚʽ ʩʝʨʦʪʦʥʽʥʫ ʟʙʽʣʴʰʝʥʘ [601]. 

 

5.6. ɺʧʣʠʚ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʩʢʣʘʜ ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ 

ʛʣʫʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ 

ɺ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʦʞʠʨʽʥʥʷ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʧʫʣ ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ 

ʟʤʽʥʶʻʪʴʩʷ, ʘ ʩʘʤʝ: ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ, ʥʘ ʷʢʽ ʨʦʟʜʽʣʠʣʠʩʷ ʛʝʧʘʪʦʮʠʪʘʨʥʽ ʙʽʣʢʠ 

ʟʨʦʩʪʘʣʘ ʜʦ 17 ʧʨʦʪʠ 13 ʚ ʢʦʥʪʨʦʣʽ, ʪʘ ʟʤʝʥʰʫʚʘʚʩʷ ʚʤʽʩʪ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʙʽʣʢʽʚ ʥʘ ʪʣʽ ʧʽʜʚʠʱʝʥʥʷ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʽ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʟ ʤ.ʤ. 30-

59 ʢɼʘ.  

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ɻʅ ʪʘ ʫʧʨʦʜʦʚʞ 3 

ʤʽʩʷʮʽʚ (1-4 ʤʽʩʷʮʽ ʞʠʪʪʷ) ʧʝʨʽʦʜʠʯʥʦ (ʫʧʨʦʜʦʚʞ 2 ʪʠʞʥʽʚ ʱʦʤʽʩʷʮʷ ʟ 2 

ʪʠʞʥʝʚʦʶ ʧʝʨʝʨʚʦʶ) ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ, ʚʤʽʩʪ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʤ.ʤ. 30-59 ʢɼʘ ʽ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʤ.ʤ. 5-29 ʢɼʘ ʟʤʝʥʰʫʚʘʣʠʩʴ ʫ ʧʦʨʠʚʥʷʥʥʽ ʟʽ ʱʫʨʘʤʠ, 

ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʘ ʧʦʪʽʤ ʧʝʨʽʦʜʠʯʥʦ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ, ʥʘ 23,8% (p<0,05) ʪʘ 35,4% (p<0,01), ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 5.7). 

ʈʽʚʥʷ ʢʦʥʪʨʦʣʶ ʜʘʥʽ ʟʥʘʯʝʥʥʷ ʥʝ ʜʦʩʷʛʘʣʠ ʽ ʟʘʣʠʰʘʣʠʩʴ ʟʙʽʣʴʰʝʥʠʤʠ ʥʘ 70,7% 

(p<0,05) ʪʘ 127,7% (p<0,01). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʧʫʣ ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʩʘʤʝ: 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʥʘ ʬʦʥʽ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʥʠʟʴʢʦ-

ʤʦʣʝʢʫʣʷʨʥʠʭ. ɿʘ ʫʤʦʚ ʢʦʨʝʢʮʽʾ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʦʤ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʩʭʦʞʽ ʟʤʽʥʠ ʫ 

ʧʫʣʽ ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ, ʘʣʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʙʫʚ ʥʠʞʯʠʤ, ʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ï ʚʠʱʠʤ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʽ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ. 
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ʊʘʙʣʠʮʷ 5.7 

ʈʦʟʧʦʜʽʣ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ ʛʝʧʘʪʦʮʠʪʘʭ 4-ʭ ʤʽʩʷʯʥʽ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ, 

(ʄ+m)   

  * - ʨ<0,05, ** - ʨ<0,01, *** - ʨ<0,001 - ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ; 

  # - ʨ<0,05, ## - ʨ<0,01, ### - ʨ<0,001 - ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʚʤʽʩʪ 

ʙʽʣʢʽʚ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʶ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʥʠʭ 

ʚʢʣʶʯʝʥʴ ʫ ʮʠʪʦʧʣʘʟʤʽ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʽ ʘʧʦʧʪʠʯʥʠʭ ʷʚʠʱ 

ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ. 

 

5.7. ʃʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʋ 4-ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʤʽʩʪ 

ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ, ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʽ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʨʦʩʪʘʣʠ ʥʘ 47,0% (p<0,01), 48,5% (p<0,01) ʪʘ 245,2% 

ʄʦʣʝʢʫʣʷʨʥʘ 

ʤʘʩʘ ʙʽʣʢʽʚ, 

ʢɼʘ 

ʂʦʥʪʨʦʣʴ 

(n=10) 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ (n=10) 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

(n=10) 

100-235  54,4Ñ2,7 19,3Ñ1,1* 30,6+0,8*/
##

 

65-96  14,2Ñ0,8 2,0Ñ0,1*** 12,1+0,1*/
###

 

30-59  24,9Ñ2,1 55,8Ñ3,1*** 42,5+1,2*/
#
 

5-29  6,5Ñ0,5 22,9Ñ1,3*** 14,8+2,9**/
##

 



 212 

(p<0,001), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɺʤʽʩʪ ʝʬʽʨʽʚ 

ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 18,9% (p<0,05).  

ʋ 4-ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 21,6% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ 

ʢʦʨʝʢʮʽʾ (ʨʠʩ. 5.7). ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʟʘʣʠʰʘʚʩʷ ʙʽʣʴʰʠʤ ʟʘ 

ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʥʘ 15,2% (p<0,05). 

 

ʈʠʩʫʥʦʢ 5.7 ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m, n=10): 

*- p<0,05, **- p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;      

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ. 

ʂ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʱʫʨʽʚ; ɻʅ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ; ɻʅ + ʄʇ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ; 

(ʨʠʩ. 5.7; 5.8; 5.9; 5.10) 

 

ʋ 4-ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʪʘ 

ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʤʝʥʰʫʚʘʣʠʩʷ ʥʘ  
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20,2% (p<0,05) (ʨʠʩ. 5.8) ʪʘ 64,6% (p<0,01) (ʨʠʩ. 5.9), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʱʫʨʘʤʠ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʠ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ. ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ 

ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʟʘʣʠʰʘʚʩʷ ʙʽʣʴʰʠʤ ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʥʘ 18,4% (p<0,05) ʪʘ ʭʦʣʝʩʪʝʨʦʣʫ ï ʥʘ 22,4% (p<0,05).  

 

ʈʠʩʫʥʦʢ 5.8 ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m, n=10): 

*- p<0,05, **- p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ. 

 
ʈʠʩʫʥʦʢ 5.9 ɺʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m, n=10): 

*- p<0,05, ***- p<0,001 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;  

### - ʨ<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʢʦʨʝʢʮʽʾ. 
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ɺʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 5.10). 

 

ʈʠʩʫʥʦʢ 5.10 ɺʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m, n=10): 

*- p<0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ. 

 

5.8. ʌʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ 

ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 41,4% (p<0,05) (ʨʠʩ. 5.11) ʥʘ ʪʣʽ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʡʦʛʦ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ (ʥʘ 819,5%, 

(ʨ<0,001), ʷʢʠʡ ʫ ʟʜʦʨʦʚʠʭ ʱʫʨʽʚ ʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ 

ʤʽʩʪʠʪʴʩʷ ʚ ʜʫʞʝ ʥʠʟʴʢʠʭ ʢʽʣʴʢʦʩʪʷʭ (ʨʠʩ. 5.12). 
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ʈʠʩʫʥʦʢ 5.11. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʜʠʪʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD): 

*-p<0,05, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ; 

 ## - p<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʱʫʨʽʚ; ʛʥ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ; ʛʥ+ʧʨ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʨʠʩ. 5.11; 5.12; 5.13; 

5.14; 5.15; 5.16; 5.17) 

 

ʋ 4-ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʟʨʦʩʪʘʚ ʥʘ 

39,7% (p<0,05) (ʨʠʩ. 5.11), ʘ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʟʥʠʞʫʚʘʚʩʷ ʤʘʡʞʝ ʜʦ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʘ ʩʘʤʝ - ʥʘ 84,4% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʨʠʩ. 5.12). 
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ʈʠʩʫʥʦʢ 5.12. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

*-p<0,05, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ; 

 ### - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɺ ʨʦʟʜʽʣʽ 4 ʚʢʘʟʫʚʘʣʠ ʥʘ ʩʭʦʞʫ ʢʘʨʪʠʥʫ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʽ ʡʦʛʦ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ: ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʟʤʝʥʰʫʚʘʚʩʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 27,5% (ʨ<0,05) (ʨʠʩ. 5.13) ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʨʦʩʪʘʥʥʽ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʥʘ 450,0% (ʨ<0,001) (ʨʠʩ. 5.14). 

ʅʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ 

ʟʨʦʩʪʘʚ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʘ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 76,2% (ʨ<0,001) (ʨʠʩ. 5.14) ʽ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 
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ʈʠʩʫʥʦʢ 5.13. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ; 

 # - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

 

ʈʠʩʫʥʦʢ 5.14. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD): 

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ; 

 # - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪʫ 

ʢʘʨʜʽʦʣʽʧʽʥʫ ʙʫʚ ʥʘ 51,4% (ʨ<0,01) ʙʽʣʴʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 5.15). 
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ʅʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ ʟʥʠʞʫʚʘʚʩʷ ʜʦ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣ ʁ(ʨʠʩ. 5.15). 

ɿʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʠʭ ʚ ʥʦʨʤʽ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ, ʥʘ ʪʣʽ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʧʽʜʪʚʝʨʜʞʫʻ ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ [107,464,466,472]. 

 

ʈʠʩʫʥʦʢ 5.15. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

** - p<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ; 

 # - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʊʦʡ ʬʘʢʪ, ʱʦ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʩʫʪʪʻʚʦ ʟʥʠʞʫʚʘʚ ʚʤʽʩʪ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʥʘ ʪʣʽ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʫʤʽʰʽ ʤʽʥʦʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʫ ʱʫʨʽʚ ʷʢ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʪʘʢ ʽ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 
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ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʝ 

ʟʘʟʥʘʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ (ʨʠʩ. 5.16). ɺʤʽʩʪ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʟʨʦʩʪʘʚ ʥʘ 113,3% (ʨ<0,001) (ʨʠʩ. 5.17).  

 

ʈʠʩʫʥʦʢ 5.16. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ 

ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ 

  ***  

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.17. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD): 

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;  

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

 

5.9. ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʣʘʥʮʶʛʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ   

ɺ ʨʦʟʜʽʣʽ 4 ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ɽʊʃ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʦʞʠʨʽʥʥʷ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʽ 

ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʜʦ 4-ʭ ʤʽʩʷʮʽʚ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ, ʅɸɼʅ - ʂʦQ-

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʣʘ ʥʘ 77,6% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ (ʨʠʩ. 5.18). ʇʨʠ ʮʴʦʤʫ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ ʚʦʥʘ ʥʝ ʜʦʩʷʛʘʣʘ ʽ ʙʫʣʘ ʤʝʥʰʦʶ ʚʽʜ ʥʴʦʛʦ ʥʘ 21,9% (p<0,05). 

 

ʈʠʩʫʥʦʢ 5.18  ʅɸɼʅ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

** - ʨ<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;  

## - ʨ<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʱʫʨʽʚ; ʛʥ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ; ʛʥ+ʤʧ ï ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʨʠʩ. 5.18; 5.19; 5.20; 

5.21; 5.22)         

 

ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʩʫʢʮʠʥʘʪ - ʂʦQ-

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ 

4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʱʫʨʘʤʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ʙʝʟ ʢʦʨʝʢʮʽʾ (ʨʠʩ. 5.19). 

 

ʈʠʩʫʥʦʢ 5.19  ʉʫʢʮʠʥʘʪ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

* - ʨ<0,05, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ.  

 

ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ 

ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 62,1% (p<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʨʠʩ. 

5.20). ʈʽʚʥʷ ʢʦʥʪʨʦʣʶ ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʜʦʩʷʛʘʣʘ.  

ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʟʨʦʩʪʘʣʘ ʥʘ 145,8% (p<0,001) ʫ 
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ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ 

ʟʘʣʠʰʘʣʘʩʷ ʥʘ 26,3% (p<0,01) ʤʝʥʰʦʶ ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ, ʷʢʽ ʥʘʣʝʞʘʣʠ 

ʜʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 5.21). 

 

ʈʠʩʫʥʦʢ 5.20  ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

** - ʨ<0,01, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;   

## - ʨ<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʈʠʩʫʥʦʢ 5.21  ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

** - ʨ<0,01, ***- ʨ<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;  

## - ʨ <0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ʅ
+
 - ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʨʠʚʦʜʠʣʦ ʜʦ ʾʾ ʟʨʦʩʪʘʥʥʷ ʥʘ 112,2% (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʨʠʩ. 

5.22). ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ ʅ
+
 - ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 69,3% (p<0,01).  

 

ʈʠʩʫʥʦʢ 5.22  ʅ
+
-ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ (M+SD):  

** - ʨ<0,01, *** - ʨ<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ; 

 ## - ʨ <0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɺʠʱʝ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʦʣʽʧʽʜʽʚ. ʎʝʡ ʬʘʢʪ ʨʘʟʦʤ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʦʢʠʩʥʠʡ ʩʪʨʝʩ ʙʫʚ ʟʥʘʯʥʦ ʦʩʣʘʙʣʝʥʠʡ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʫ ʟʥʘʯʥʦ ʤʝʥʰʽʡ 

ʚʠʨʘʞʝʥʦʩʪʽ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 
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5.10. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʚ ʚʤʽʩʪ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-1‍ ʽ IL-12 ʨ40 ʥʘ 23,7% (p<0,05) ʪʘ 61,2% (p<0,05), 

ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ INF-‎ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ ʟʘʟʥʘʚʘʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, ʘ ʚʤʽʩʪ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-4 ʽ TGF-‍ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 30,6% (p<0,05) ʪʘ 14,9% (p>0,05), ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ IL-10 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʚ ʥʘ 26,7% (p<0,05). ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʚʤʽʩʪ INF-‎ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʥʝ ʟʘʟʥʘʚʘʚ ʟʤʽʥ, ʷʢ ʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʨʠʩ. 5.23). 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.23  ɺʤʽʩʪ INF-ɾ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʤʽʩʪ IL-1ɓ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ  ̈ʤʝʥʰʫʚʘʚʩʷ ʥʘ 13,0% (p<0,05) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʝʟ ʢʦʨʝʢʮʽʾ (ʨʠʩ. 5.24). ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧʠ 

ʢʦʥʪʨʦʣʶ ʚʽʥ ʟʘʣʠʰʘʚʩʷ ʟʙʽʣʴʰʝʥʠʤ.  
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ʈʠʩʫʥʦʢ 5.24  ɺʤʽʩʪ IL-1ɼ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (M+SD):  

* - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɺʤʽʩʪ IL-12 ʨ40 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 39,4% (p<0,05) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ- ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʙʝʟ ʢʦʨʝʢʮʽʾ ʽ ʜʦʩʷʛʘʚ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 5.25). 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.25  ɺʤʽʩʪ IL-12ɼ ʨ40 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (M+SD):  

* - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ɺʤʽʩʪ IL-10 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʪʘʢʦʞ ʟʤʝʥʰʫʚʘʚʩʷ (ʥʘ 12,8% (p<0,05)) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʢʦʨʝʢʮʽʾ (ʨʠʩ. 5.26). 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.26  ɺʤʽʩʪ IL-10 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (M+SD):  

* - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ.  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɺʤʽʩʪ IL-4 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʟʨʦʩʪʘʚ ʥʘ 46,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʢʦʨʝʢʮʽʾ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʢʦʥʪʨʦʣʶ (ʨʠʩ. 5.27).  

ɺʤʽʩʪ TGF-‍ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

ʟʨʦʩʪʘʣʠ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 5.28). 
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ʈʠʩʫʥʦʢ 5.27  ɺʤʽʩʪ IL-4 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (M+SD):  

* - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʩʚʽʜʯʝʥʥʷʤ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʜʽʾ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʟʘ 

ʫʤʦʚ ʡʦʛʦ ʪʨʠʚʘʣʦʛʦ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ. 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.28  ɺʤʽʩʪ TGF-ɼ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʝʟ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (M+SD):  

* - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʽʤʫʥʥʠʡ ʩʪʘʪʫʩ 

ʱʫʨʽʚ ʙʫʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʝʣʝʟʽʥʢʠ ʫ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ, ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ 

ʪʘ ʦʨʛʘʥʥʠʡ ʽʥʜʝʢʩ ʩʝʣʝʟʽʥʢʠ ʟʥʠʞʫʚʘʣʠʩʴ (ʪʘʙʣ. 5.8).  

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʦʢʘʟʥʠʢʠ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʩʝʣʝʟʽʥʢʠ ʚʽʜʥʦʚʣʶʚʘʣʠʩʴ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣ ʁ(ʪʘʙʣ. 5.8). 

ʊʘʙʣʠʮʷ 5.8 

ʎʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m)   

ʇʦʢʘʟʥʠʢʠ ɸʙʩʦʣʶʪʥʘ ʤʘʩʘ 

ʩʝʣʝʟʽʥʢʠ, ʛ 

ʆʨʛʘʥʥʠʡ ʽʥʜʝʢʩ ʂʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ 

(10
7
) 

ʂʦʥʪʨʦʣʴ 

(ʱʫʨʠ 4-ʭ ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ) 

(n=10) 

 

1,278+0,023 

 

0,336 

 

4,50+0,17 

4-ʭ ʤʽʩʷʯʥʽ ʱʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (n=10) 

 

1,009+0,098* 

 

0,293 

 

3,12+0,16* 

4-ʭ ʤʽʩʷʯʥʽ ʱʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (n=10) 

 

 

1,249+0,092# 

 

 

0,334 

 

 

4,33+0,42# 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; # - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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5.11. ɺʧʣʠʚ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ ʫ 

ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʟʥʘʯʝʥʥʶ ʦʙôʻʤʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʪʘ ʩʧʝʢʪʨʫ ʭʦʣʘʪʽʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ 

ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ (1,21+0,02 ʤʢʣ/ʛ 

ʧʝʯʽʥʢʠĿʭʚ ʧʨʦʪʠ 1,18+0,02 ʤʢʣ/ʛ ʧʝʯʽʥʢʠĿʭʚ ʚ ʢʦʥʪʨʦʣʽ), ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʦʙôʻʤʥʘ 

ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 33,1% (p<0,05). 

ʗʢ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚ ʨʦʟʜʽʣʽ 4, ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʞʦʚʯʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺ ʛʨʫʧʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʟʨʦʩʪʘʣʘ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 5.9). 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʫʤʘ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ ʚ ʧʝʨʰʠʭ 

3-ʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, ʘ 4-ʡ, 5-ʡ ʽ 

6-ʡ ʧʨʦʙʘʭ ʚʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʜʠʚ. ʨʦʟʜʽʣ 4). ɺ ʛʨʫʧʽ 

4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʩʫʤʘ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ ʚ 4-ʡ, 5-ʡ ʽ 6-ʡ ʧʨʦʙʘʭ 

ʟʨʦʩʪʘʣʘ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ(ʪʘʙʣ. 5.9). 

ʗʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟ 1-ʾ ʧʦ 6-ʫ ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʤʝʥʰʦʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ, ʪʦ ʚ ʛʨʫʧʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 
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ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟʨʦʩʪʘʣʘ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ.  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʝ 

ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 5.9). 

ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʝ ʟʤʽʥʶʚʘʣʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʫʤʽʰʽ ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ 

ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ. 

ʊʘʙʣʠʮʷ 5.9 

ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m) 

ɾʦʚʯʥʽ 

ʢʠʩʣʦʪʠ 

ʇʦʨʷʜʢʦʚʠʡ 

ʥʦʤʝʨ 

ʧʨʦʙʠ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚ ʤʛ% 

ʂʦʥʪʨʦʣʴ 

n=6 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦ-

ʚʘʥʝ ʦʞʠʨʽʥʥʷ n=6 

ɻɯʆ + ʤʫʣʴʪʠ-

ʧʨʦʙʽʦʪʠʢ n=6 

1 2 3 4 5 

ʊʘʫʨʦʭʦ-

ʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 201,2+8,4 180,4+6,3* 204,6+10,7
#
 

2 200,3+6,8 170,1+8,6* 210,5+12,8
#
 

3 199,7+7,1 169,7+7,2* 206,5+13,6
#
 

4 198,5+8,6 168,9+5,2* 201,1+9,8
#
 

5 195,9+9,1 175,2+4,2* 200,0+9,1
#
 

6 193,8+7,0 168,2+4,2* 195,8+11,2
#
 

ʉʫʤʽʰ 

ʪʘʫʨʦʭʝʥʦ-

ʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ ʽ 

ʪʘʫʨʦʜʝʟʦʢ-

ʩʠʭʦʣʝʚʦʾ 

1 105,2+9,3 105,8+8,6 110,9+9,9 

2 108,3+9,5 112,6+9,5 108,5+7,8 

3 108,4+8,6 98,3+6,0 110,1+8,6 

4 103,9+7,5 84,1+5,6* 110,6+10,2
#
 

5 99,2+8,0 72,1+5,1* 106,5+9,2
#
 

6 96,6+7,3 66,8+4,0* 100,7+9,3
#
 

ɻʣʽʢʦʭʦʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 154,0+13,8 106,4+9,7* 162,0+14,1
#
 

2 153,8+11,9 105,6+8,8* 160,6+15,4
#
 

3 153,6+8,6 100,1+6,9* 155,5+13,3
#
 

4 149,7+10,0 100,8+7,1* 152,4+10,6
#
 

5 146,4+9,9 98,2+6,2* 150,2+9,8
#
 

6 140,3+10,3 83,7+7,1* 146,6+9,7
#
 

ʉʫʤʽʰ 

ʛʣʽʢʦʭʝʥʦ-

ʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ ʪʘ 

ʛʣʽʢʦʜʝʟʦʢ-

ʩʠʭʦʣʝʚʦʾ 

1 38,5+3,8 36,4+3,3 37,6+2,9 

2 37,5+3,7 37,6+3,5 38,1+3,0 

3 37,1+3,5 35,5+3,2 36,2+3,1 

4 35,9+2,9 33,6+3,4 34,4+2,8 

5 34,9+3,0 33,8+3,4 34,7+2,9 

6 33,3+2,8 31,2+3,4 30,9+2,6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.9 

1 2 3 4 5 

ʍʦʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 24,0+1,4 27,6+1,2* 23,3+2,1
#
 

2 23,9+0,9 27,9+1,2* 24,8+1,8 

3 22,8+1,9 28,1+1,5* 22,9+2,1
#
 

4 22,2+1,0 28,7+1,2* 24,1+2,0
#
 

5 21,2+0,8 25,8+1,6* 22,8+1,6 

6 20,4+1,1 24,6+1,4* 23,0+1,7 

ʉʫʤʽʰ 

ʭʝʥʦʜʝʟʦʢ-

ʩʠʭʦʣʝʚʦʾ ʽ 

ʜʝʟʦʢʩʠ-

ʭʦʣʝʚʦʾ 

1 12,9+0,9 13,5+0,9 13,0+2,1 

2 12,9+0,8 12,8+0,8 13,0+1,8 

3 13,6+0,9 14,4+0,8 13,5+0,9 

4 13,5+1,0 14,5+0,9 14,1+1,2 

5 13,6+1,1 14,4+1,0 14,3+0,8 

6 13,0+0,9 14,0+0,8 13,7+1,0 

ʇʨʠʤʽʪʢʘ: * - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ; 
# 

- ʨ<0,05 ʫ ʧʦʨʽʚ-

ʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʫʤʘʪʫ ʥʘʪʨʽʶ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʟ 1-ʾ ʧʦ 6-ʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʞʦʚʯʽ ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʨʦʩʪʘʣʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʦʥʘ ʧʘʜʘʣʘ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 5.9). 

ʅʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ ʚ ʞʦʚʯʽ ʷʢ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʦʣʴʥʠʤʠ ʱʫʨʘʤʠ, ʪʘʢ ʽ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 5.9). 

ɺ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʥôʶʛʦʚʘʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟʨʦʩʪʘʣʘ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥôʶʛʘʮʽʾ ʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 
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ʊʘʙʣʠʮʷ 5.10. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m) 

 ʉʝʨʽʷ ʜʦʩʣʽʜʫ ʇʦʨʷʜʢʦʚʠʡ 

ʥʦʤʝʨ ʧʨʦʙʠ 

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʚ ʤʛ% ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʥôʶʛʘʮʽʾ ʢʦʥôʶʛʦʚʘʥʽ ʚʽʣʴʥʽ 

 

 

ʂʦʥʪʨʦʣʴ 

(n=6) 

1 498,9+8,8 36,9+1,2 13,5 

2 499,7+8,0 36,8+0,9 13,6 

3 498,8+7,0 36,4+1,4 13,7 

4 488,0+7,3 35,7+1,0 13,7 

5 477,4+7,5 34,8+1,0 13,7 

6 464,0+6,9 33,4+1,0 13,9 

4-ʭ ʤʽʩʷʯʥʽ ʱʫʨʠ 

ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

(n=6) 

1 429,0+7,0* 41,1+1,1 10,4 

2 425,9+7,6* 40,7+1,0 10,4 

3 403,6+5,4* 42,5+1,2 9,5 

4 387,4+5,3** 43,2+1,1 8,9 

5 379,3+4,4* 40,2+1,3 9,4 

6 349,9+4,7** 38,6+1,1 9,1 

4-ʭ ʤʽʩʷʯʥʽ ʱʫʨʠ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴ-

ʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯ-

ʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

(n=6) 

1 515,1+19,7 36,3+3,1 14,2 

2 517,7+22,6 37,8+2,8 13,7 

3 508,3+35,4 36,4+2,6 14,0 

4 498,5+13,8 38,2+3,0 13,0 

5 491,4+15,6 37,1+2,9 13,2 

6 474,0+17,2 36,7+3,2 12,9 

*- p<0,05, ** - p<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.11, ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ ʤʝʥʰʦʶ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 

ʙʫʣʘ ʤʝʥʰʦʶ ʚ 3-6 ʧʨʦʙʘʭ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ, ʢʦʥʮʝʥʪʨʘʮʽʷ 
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ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚʽʜʥʦʚʣʶʚʘʣʠʩʴ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʂʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʘʢʦʞ ʧʦʚʝʨʪʘʚʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʊʘʙʣʠʮʷ 5.11. 

ʂʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯ-

ʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ (ʄ+m)  

ˉ 

ʧʨʦʙʠ 

ʊʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ɼʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ʂʦʝʬʽʮʽʻʥʪ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n=6) 

1 379,2+6,9 156,6+3,3 2,4 

2 378,0+5,8 158,7+4,0 2,4 

3 376,1+5,5 159,1+3,6 2,4 

4 370,4+5,9 153,3+3,8 2,4 

5 363,5+6,3 147,7+3,3 2,5 

6 354,5+6,5 142,9+3,4 2,5 

ɻʨʫʧʘ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

(n=6) 

1 314,4+4,3* 155,7+3,2 2,0 

2 303,8+4,0* 163,0+3,6 1,9 

3 297,9+4,4* 148,2+3,2* 2,0 

4 298,4+3,8* 132,2+3,3* 2,3 

5 299,2+3,3* 120,3+3,2* 2,5 

6 276,5+3,4* 112,4+2,6* 2,5 

ɻʨʫʧʘ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ (n=6) 

1 389,9+11,7 161,5+8,6 2,4 

2 395,9+12,6 159,6+6,5 2,5 

3 384,9+10,5 159,8+8,0 2,4 

4 377,6+12,8 159,1+4,4 2,4 

5 373,0+13,1 155,5+7,8 2,4 

6 365,4+9,8 145,3+5,2 2,5 

*- ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ. 
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5.12. ɺʧʣʠʚ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ñʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡò 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʥʘ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ Ptgs2 ʽ Tgfb1 ʫ ʧʝʯʽʥʮʽ 

ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ 

ʛʝʥʫ Ptgs2 ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʜʦʨʽʚʥʶʚʘʚ 1,000+0,155 ʚʽʜʥʦʩʥʦ ɓ-

ʘʢʪʠʥʫ (ʨʠʩ. 5.29). ɺ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʚʽʥ 

ʟʨʦʩʪʘʚ ʫ 8,2 ʨʘʟʘ (p=0,001) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 5.29). ʆʜʝʨʞʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʨʦʙʦʪʘʤʠ, ʚ ʷʢʠʭ ʧʦʢʘʟʘʥʦ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʚ ʧʝʯʽʥʮʽ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʝʥʫ Ptgs2 [558,559]. ʋ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ, ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Ptgs2 ʙʫʚ ʫ 9,1 ʨʘʟʘ 

(ʨ<0,001) ʥʠʞʯʠʤ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ.  

 

ʈʠʩʫʥʦʢ 5.29. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Ptgs2 ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʧʨʠ ʚʚʝʜʝʥʥʽ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ M+SD (n=10): 1ï ʢʦʥʪʨʦʣʴ; 2 ï ʩʪʝʘʪʦʛʝʧʘʪʦʟ; 3 

ï ʩʪʝʘʪʦʛʝʧʘʪʦʟ + ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ;  

*** ï p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ);  

### ï p<0,001 ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 
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ɺʽʜʦʤʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʣʘʥʦʢ ʧʘʪʦʛʝʥʝʟʫ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ ʻ ʧʦʨʫʰʝʥʥʷ  

ɓ-ʦʢʠʩʣʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʘʢʪʠʚʘʮʽʷ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ [69], ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ (ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ 

ʪʘ ʽʥ.), ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ [84]. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʽ ʥʘʨʷʜʫ ʟ ʽʥʰʠʤʠ ʢʣʽʪʠʥʘʤʠ ʧʝʯʽʥʢʠ 

ʧʨʦʜʫʢʫʶʪʴ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʚ ʪ.ʯ. ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ ɽ2.  

ʅʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ ʧʨʦʪʠʟʘʧʘʣʴʥʘ ʜʽʷ ʧʨʦʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʊʘʢ, ʧʦʢʘʟʘʥʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʡʢʦʟʘʥʦʾʜʽʚ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʰʣʫʥʢʘ ʪʘ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʛʦ ʛʽʧʦʘʮʠʜʥʦʛʦ ʩʪʘʥʫ. 

ʆʜʥʦʯʘʩʥʝ ʞ ʚʚʝʜʝʥʥʷ ʦʤʝʧʨʘʟʦʣʫ ʪʘ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʘʙʣʠʞʝʥʥʷ ʚʤʽʩʪʫ ʝʡʢʦʟʘʥʦʾʜʽʚ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ [602]. ʆʜʠʥ ʟ ʤʝʭʘʥʽʟʤʽʚ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʘʚʪʦʨʘʤʠ ʬʝʥʦʤʝʥʫ ʧʦʣʷʛʘʻ ʫ 

ʚʽʜʦʤʽʡ ʚʣʘʩʪʠʚʦʩʪʽ ʨʷʜʫ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ, ʚ ʪ.ʯ. Lactobacillus acidophilus and 

Bifidobacterium longum, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦ-

ʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ, ʛʘʣʴʤʫʚʘʪʠ ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ [603]. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ TGFÇ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʮʠʪʦʢʽʥʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʯʠʩʣʝʥʥʽ 

ʘʩʧʝʢʪʠ ʬʽʙʨʦʟʫ ʧʝʯʽʥʢʠ [604], ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʰʠʤʠ ʧʦʜʘʣʴʰʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɽʢʩʧʨʝʩʽʷ ʤʈʅʂ ʛʝʥʫ Tgfb1 ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ  

ʟʘʟʥʘʚʘʣʘ ʩʫʪʪʻʚʠʭ ʟʤʽʥ. ɺ ʢʦʥʪʨʦʣʽ ʚʦʥʘ ʜʦʨʽʚʥʶʚʘʣʘ 1,000+0,127 ʚʽʜʥʦʩʥʦ ɓ-

ʘʢʪʠʥʫ, ʘ ʫ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʝʢʩʧʨʝʩʽʷ ʤʈʅʂ ʛʝʥʫ Tgfb ʟʨʦʩʪʘʣʘ ʚ 1,7 

ʨʘʟʘ (ʨ<0,001) ʽ ʜʦʨʽʚʥʶʚʘʣʘ 1,700+0,237 (ʨʠʩ. 5.30). ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ 

ʥʘʜʤʽʨʥʘ ʝʢʩʧʨʝʩʽʷ  ʤʈʅʂ ʛʝʥʫ Tgfb ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʛʽʙʫʚʘʥʥʷ ʨʝʧʣʽʢʘʮʽʾ ʡ 

ʩʠʥʪʝʟʫ ɼʅʂ [605]. ɺʠʷʚʣʝʥʝ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Tgfb ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʟ ʨʦʟʚʠʪʢʦʤ ʬʽʙʨʦʟʫ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ, ʪʘʢ ʷʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʽʻʶ 

ʟ ʣʘʥʦʢ ʤʝʭʘʥʽʟʤʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢ ʻ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʘʪʨʠʢʩʩʠʥʪʝʟʫʶʯʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ ʚ ʧʝʯʽʥʮʽ ʽʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʧʽʜ ʚʧʣʠʚʦʤ ʨʷʜʫ ʤʝʜʽʘʪʦʨʽʚ, ʷʢʽ, ʚʢʣʶʯʘʶʯʠ  TGF-ɓ1 ʪʘ ʘʢʪʠʚʥʽ 

ʬʦʨʤʠ ʢʠʩʥʶ, ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ ʢʽʣʴʢʦʩʪʽ ʮʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ [604,606]. ɼʽʡʩʥʦ, 

ʚʚʘʞʘʶʪʴ, ʱʦ TGF-ɓ1 ʻ ʛʦʣʦʚʥʠʤ  ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʠ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʦʟʫ ʪʘ ʢʦʥʪʨʦʣʶ ʘʧʦʧʪʦʟʫ [607]. 
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Cʪʝʘʪʦʛʝʧʘʪʦʟ ï ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʬʽʙʨʦʟʫ ʧʝʯʽʥʢʠ, ʮʠʨʦʟʫ, ʨʘʢʫ ʧʝʯʽʥʢʠ ʽ ʩʤʝʨʪʽ [361]. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʠʤ ʻ 

ʥʝ ʣʠʰʝ ʚʠʷʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʨʦʟʚʠʪʦʢ ʬʽʙʨʦʟʫ ʧʨʠ 

ʥʝʘʣʢʦʛʦʣʴʥʽʡ ʞʠʨʦʚʽʡ ʭʚʦʨʦʙʽ ʧʝʯʽʥʢʠ, ʘʣʝ ʽ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ 

ʨʝʚʝʨʩʽʾ ʬʽʙʨʦʟʫ [608]. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʨʦʷʚʣʷʻ ʚʠʨʘʞʝʥʫ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʫ 

ʜʽʁ ʱʦʜʦ ʟʘʧʘʣʝʥʥʷ ʧʝʯʽʥʢʠ, ʤʠ ʧʝʨʝʚʽʨʠʣʠ ʯʠ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ ʚ ʧʝʯʽʥʮʽ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ. 

 

ʈʠʩʫʥʦʢ 5.30. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Tgfb1 ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʧʨʠ ʚʚʝʜʝʥʥʽ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ M+SD (n=10): 1ï ʢʦʥʪʨʦʣʴ; 2 ï ʩʪʝʘʪʦʛʝʧʘʪʦʟ;  

3 ï ʩʪʝʘʪʦʛʝʧʘʪʦʟ + ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ;  

*** ï p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ); 

### ï p<0,001 ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 

 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ɻʅ ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʝʢʩʧʨʝʩʽʷ Tgfb1 ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ 1,55 ʨʘʟʘ (p<0,001) ʚʽʜʥʦʩʥʦ ʱʫʨʽʚ ʽʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ  ʚʽʜ ʢʦʥʪʨʦʣʶ, ʱʦ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʘʥʽʰʝ ʦʜʝʨʞʘʥʠʤʠ ʥʘʤʠ ʜʘʥʠʤʠ ʧʨʦ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʚʧʣʠʚ  
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ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʫ ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʚʚʝʜʝʥʥʷ ɻʅ ʚ ʨʘʥʥʴʦʤʫ 

ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ [562].  

ʊʘʢ ʷʢ ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʨʝʩʽʾ Ptgs2 ʚʝʜʝ ʜʦ ʧʽʜʩʠʣʝʥʥʷ ʧʨʦʬʽʙʨʽʦʪʠʯʥʦʛʦ TGF-

ɓ1-ʩʠʛʥʘʣʴʥʦʛʦ ʰʣʷʭʫ [609], ʪʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Ptgs2 ʚ 

ʧʝʯʽʥʮʽ ʟʘ ʜʽʾ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʫ 

ʱʫʨʽʚ ʟ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʜʦʟʚʦʣʷʻ 

ʣʦʛʽʯʥʦ ʧʦʷʩʥʠʪʠ ʟʤʝʥʝʰʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Tgfb1 ʟʘ ʮʠʭ ʫʤʦʚ. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʤʫʣʴʪʠʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʮʠʪʦʢʽʥʦʤ, ʱʦ ʜʽʻ ʷʢ ʤʽʪʦʛʝʥ, ʻ 

ʬʘʢʪʦʨ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ (hepatocyte growth factor ï HGF) [610]. HGF ʻ 

ʛʣʽʢʦʧʨʦʪʝʾʥʦʤ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʣʴʬʘ- ʽ ʙʝʪʘ-ʩʫʙʦʜʠʥʠʮʴ, ʟʚôʷʟʘʥʠʭ 

ʜʠʩʫʣʴʬʽʜʥʠʤʠ ʟʚôʷʟʢʘʤʠ, ʽ ʢʦʜʫʻʪʴʩʷ ʛʝʥʦʤ Hgf. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, HGF ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʟʘʣʫʯʝʥʠʤ ʫ ʨʝʛʝʥʝʨʘʮʽʶ ʧʝʯʽʥʢʠ [610 Borowiak,2004], ʷʢʠʡ 

ʩʪʠʤʫʣʶʻ ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ, ʟʘʭʠʱʘʻ ʛʝʧʘʪʦʮʠʪʠ ʪʘ ʽʥʰʽ ʢʣʽʪʠʥʠ ʚʽʜ 

ʘʧʦʧʪʦʟʫ, ʤʘʻ ʘʥʪʠʬʽʙʨʦʟʥʫ ʜʽʶ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʫʜʠʥ [566]. 

 

 

 

 

 

 

 

 

  

ʈʠʩʫʥʦʢ 5.31. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ ʅgf ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʧʨʠ ʚʚʝʜʝʥʥʽ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ M+SD (n=10): 1ï ʢʦʥʪʨʦʣʴ; 2 ï ʩʪʝʘʪʦʛʝʧʘʪʦʟ; 3 

ï ʩʪʝʘʪʦʛʝʧʘʪʦʟ + ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ;  

*** ï p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ);  

### ï p<0,001 ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 
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ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ Hgf ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ʙʫʚ ʚʠʱʠʤ ʚ 4,2 ʨʘʟʘ (p 

Ò 0,001) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ (ʨʠʩ. 5.31). ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ 

ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ ñʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡò ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ, ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʧʦʚʝʨʪʘʚʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ ʮʝʡ ʛʝʥ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʘʜʽʷʥʠʤ ʫ 

ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ ʥʘ ʥʝʛʘʪʠʚʥʽ 

ʚʧʣʠʚʠ. ʊʦʤʫ ʜʣʷ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʮʴʦʛʦ ʛʝʥʘ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʾ 

ʛʽʧʦʭʣʦʨʛʽʜʨʽʾ ʰʣʫʥʢʘ, ʘ ʪʘʢʦʞ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʨʦʣʽ ʙʘʢʪʝʨʽʡ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʫ 

ʟʘʧʫʩʢʫ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʢʘʩʢʘʜʽʚ ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʣʫʞʥʦʛʦ 

ʜʠʩʙʘʢʪʝʨʽʦʟʫ ʪʘ ʛʽʧʝʨʛʘʩʪʨʠʥʝʤʽʾ ʥʘʤʠ ʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʡʦʛʦ ʝʢʩʧʨʝʩʽʶ ʫ 

ʧʝʯʽʥʮʽ ʱʫʨʽʚ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʧôʷʪʦʛʦ ʨʦʟʜʽʣʫ  

1. ʄʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʟʘ ʫʤʦʚ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ (2 ʪʠʞʥʽ ʚʚʝʜʝʥʥʷ, 2 ʪʠʞʥʽ ʧʝʨʝʨʚʘ) ʱʫʨʘʤ, ʷʢʠʤ ʚ 

ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʩʧʨʘʚʣʷʚ ʩʫʪʪʻʚʠʡ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʪʘ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʱʦ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

2. ʋ ɦʫʨʽʚ, ʷʢʠʤ ʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʣʦ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʱʫʨʘʤʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. 

3. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʽ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ 

ʽ ʧʦʢʨʘʱʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ. 

4. ʉʝʨʦʪʦʥʽʥʦʚʠʡ ʦʙʤʽʥ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ 

ʢʠʰʮʽ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

5. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʠʭ 

ʣʽʧʽʜʽʚ, ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʪʘ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʤʝʥʰʫʚʘʣʠʩʷ ʥʘ 21,6% (p<0,05), 20,2% (p<0,05) ʪʘ 

64,6% (p<0,01), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʠ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ. ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ 

ʟʘʣʠʰʘʚʩʷ ʙʽʣʴʰʠʤ ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʥʘ 15,2% 

(p<0,05), ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ï ʥʘ 18,4% (p<0,05) ʪʘ ʭʦʣʝʩʪʝʨʦʣʫ ï 

ʥʘ 22,4% (p<0,05). ɺʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ.  

6. ʄʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʚʘʚ ʚʤʽʩʪ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ 
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ʥʘ ʪʣʽ ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʽ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

7. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʅɸɼʅ - 

ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʠ ʥʘ 77,6% (p<0,01), ʩʫʢʮʠʥʘʪ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʪʘ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʠ ʽ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ ʥʘ 62,1% (p<0,01) ʪʘ 145,8% (p<0,001), 

ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ. 

8. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ IL-1‍ȟ IL -12 ʨ40 ʽ IL-10 ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ IL-

4 ʽ TGF-‍ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. ʎʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʙʫʚ ʪʘʢʠʤ ʞʝ, ʷʢ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

9. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʫ  ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʦʙôʻʤʥʘ 

ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʢʦʝʬʽʮʽʻʥʪ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

10. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʽʜʥʦʚʣʶʚʘʣʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ Ptgs2, Tgfb1 ʽ 

ʅgf ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʪʘʪʪʷʭ [10, 14, 15, 18, 22] ʪʘ 

ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ [40, 45, 46, 52] 

(ʜʠʚ. ɼʦʜʘʪʦʢ ɸ). 
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ʈʆɿɼɯʃ 6 

 ʅɸʅʆʂʈʀʉʊɸʃɯʏʅʀʁ ɼɯʆʂʉʀɼ ʎɽʈɯʖ ʗʂ ɿɸʉɯɹ ʇʈʆʌɯʃɸʂʊʀʂʀ 

ʉʊɽɸʊʆɻɽʇɸʊʆɿʋ, ɯʅɼʋʂʆɺɸʅʆɻʆ ɻʃʋʊɸʄɸʊʆʄ ʅɸʊʈɯʖ 

 

6.1. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ɺ ʜʘʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʤʘʩʘ ʪʽʣʘ ʚ 4 ʤʽʩʷʮʽ ʙʫʣʘ ʥʘ 35,2% (p=0,001) ʙʽʣʴʰʦʶ, 

ʥʽʞ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 6.1). [379]. 

ɺ ʨʦʟʜʽʣʽ 4 ʤʠ ʧʠʩʘʣʠ ʧʨʦ ʪʝ, ʱʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʯʠʤʘʣʦ ʧʦʚʪʦʨʽʚ ʜʘʥʦʾ 

ʩʝʨʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʚʽʜʥʦʩʥʦ ʤʘʩʠ ʪʽʣʘ ʙʫʣʠ ʨʽʟʥʠʤʠ ʚ ʢʦʞʥʽʡ ʩʝʨʽʾ. ɺ ʦʜʥʽʡ ï ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʚ ʜʨʫʛʽʡ ï ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʧʣʠʚʫ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʤʘʩʫ ʪʽʣʘ ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ, ʘ 

ʚ ʪʨʝʪʽʡ  - ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ. ʄʠ ʧʦʨʽʚʥʶʚʘʣʠ ʥʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʜʘʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʠ ʽ ʙʘʯʠʣʠ ʚ ʣʽʪʝʨʘʪʫʨʽ ʪʘʢʦʞ ʨʽʟʥʠʡ ʩʧʝʢʪʨ ʝʬʝʢʪʽʚ. ʄʠ ʥʘʤʘʛʘʣʠʩʷ 

ʧʦʷʩʥʠʪʠ ʮʝ ʩʝʟʦʥʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʭʦʯʘ ʤʦʛʣʠ ʙʫʪʠ ʽ ʽʥʰʽ 

ʬʘʢʪʦʨʠ. ʈʽʟʥʠʮʷ ʫ ʤʘʩʽ ʪʽʣʘ ʱʫʨʽʚ ʙʫʣʘ ʻʜʠʥʦʶ ʨʽʟʥʠʮʝʶ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, 

ʦʜʝʨʞʘʥʠʭ ʚ ʨʽʟʥʠʭ ʩʝʨʽʷʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʄʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʪʘʢʦʞ ʚ 

ʨʽʟʥʠʭ ʩʝʨʽʷʭ ʙʫʣʘ ʨʽʟʥʦʶ, ʭʦʯʘ ʚʦʥʘ ʟʘʚʞʜʠ ʙʫʣʘ ʩʫʪʪʻʚʦ ʙʽʣʴʰʦʶ ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʪʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. ɺʩʽ ʽʥʰʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʩʭʦʞʠʤʠ ʤʽʞ ʩʦʙʦʶ. 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ 

ʥʘʪʨʽʶ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʫʧʨʦʜʦʚʞ ʞʠʪʪʷ ʚʚʦʜʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ, 

ʤʘʩʘ ʪʽʣʘ ʙʫʣʘ ʪʘʢʦʶ ʞ, ʷʢ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ 4-ʭ ʤʽʩʷʮʽʚ ʚʽʢʦʤ (ʪʘʙʣ. 6.1). 

ʅʘʟʦ-ʘʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 18,1% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.1). ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, 

ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʥʘʟʦ-ʘʥʘʣʴʥʫ ʜʦʚʞʠʥʫ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ. 
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ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʨʘʥʥʴʦʤʫ ʥʝʥʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, (M+m) 

 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʪʨʦʣʴ 

n=10  

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

 n=10 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʪʘ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

n=10 

 

ʄʘʩʘ ʱʫʨʽʚ, ʛ 

 

250,20Ñ16,00 

 

338,3Ñ26,2*** 

 

210,80+40,40
###

 

ʅʘʟʦ-ʘʥʘʣʴʥʘ 

ʜʦʚʞʠʥʘ, ʩʤ 

23,20Ñ1,40 19,0+1,2***  19,00+1,11
###

 

ɯʥʜʝʢʩ ʃʽ, ʛ
1/3
/ʩʤ 0,29Ñ0,03 0,35Ñ0,03*** 0,30+0,003

###
 

ʄʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ, ʛ 

2,50+0,40 17,8+1,6***  7,01+0,81***/
###

 

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ; ### - p<0,001 ï ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʛʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ). 

 

ɯʥʜʝʢʩ ʃʽ, ʷʢʠʡ ʙʫʚ ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʤ ʟʘ 0,30 ʽ ʩʢʣʘʜʘʚ 0,35+0,03, 

ʧʽʜʪʚʝʨʜʞʫʚʘʚ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʚ ʛʨʫʧʽ ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 6.1). ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʧʦʚʝʨʪʘʣʦ ʽʥʜʝʢʩ ʃʽ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʄʘʩʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʨʦʩʪʘʣʘ ʥʘ 612,0% (p<0,001) (ʪʘʙʣ. 6.1).  
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ʈʠʩʫʥʦʢ 6.1. ʆʨʠʛʽʥʘʣʴʥʽ ʬʦʪʦʛʨʘʬʽʾ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ɸ) ʪʘ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (ɹ). 

 

ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʦ ʤʘʩʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ 

ʥʘ 60,6% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ ʤʘʩʘ ʞʠʨʫ ʟʘʣʠʰʘʣʘʩʷ 

ʙʽʣʴʰʦʶ ʥʘ 180,4% (p<0,001) (ʪʘʙʣ. 6.1). 

ʆʪʞʝ, ʧʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʦʧʝʨʝʜʞʫʚʘʣʦ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʫ 

ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ. 

ɺ ʧʦʰʫʢʦʚʽʡ ʩʠʩʪʝʤʽ PubMed ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ çʦʞʠʨʽʥʥʷ, ʣʽʢʫʚʘʥʥʷ, 

ʘʥʪʠʙʽʦʪʠʢʠè (obesity treatment antioxidants) ʥʘʚʝʜʝʥʦ 3616 ʩʪʘʪʝʡ, ʚ ʷʢʠʭ 

ʜʦʚʝʜʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ ʣʽʢʫʚʘʥʥʽ ʦʞʠʨʽʥʥʷ. ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʟ 

ʥʠʭ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʨʦʙʦʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʟ ʧʨʝʙʽʦʪʠʯʥʦʶ 

ʜʽʻʶ, ʘʜʞʝ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʽ ʻ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʟ ʧʨʝʙʽʦʪʠʯʥʦʶ 

ʜʽʻʶ. ʊʘʢ, ʚ ʨʷʜʽ ʨʦʙʽʪ ʧʦʢʘʟʘʥʦ, ʱʦ ʘʥʪʦʮʽʘʥʽʥʠ ʩʧʨʘʚʣʷʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʧʨʠ ʦʞʠʨʽʥʥ ʟʘʚʜʷʢʠ ʾʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʘ ʟʜʘʪʥʽʩʪʶ ʤʦʜʫʣʶʚʘʪʠ 
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ʢʠʰʢʦʚʫ ʤʽʢʨʦʙʽʦʪʫ, ʟʘʣʫʯʝʥʫ ʚ ʧʘʪʦʛʝʥʝʟ ʦʞʠʨʽʥʥʷ [611-616]. ɿʘ ʢʣʶʯʦʚʠʤʠ 

ʩʣʦʚʘʤʠ çʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ, ʣʽʢʫʚʘʥʥʷ, ʘʥʪʠʦʢʩʠʜʘʥʪʠè (glutamate-

induced obesity, treatment, antioxidants) ʚ ʧʦʰʫʢʦʚʽʡ ʩʠʩʪʝʤʽ PubMed ʥʘʚʝʜʝʥʦ 

ʣʠʰʝ 24 ʨʦʙʦʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʣʠʰʝ 3 ʩʪʘʪʪʽ ʧʨʠʩʚʷʯʝʥʽ ʚʧʣʠʚʫ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʥʘ 

ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

[379,617,618]. ʉʝʨʝʜ ʮʠʭ ʩʪʘʪʝʡ ʦʜʥʘ ʥʘʰʘ, ʚ ʷʢʠʭ ʦʧʠʩʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ.    

 

6.2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʪʘ ʾʭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ 

ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ 

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. 

ʈʘʥʽʰʝ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 4.2) ʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʅɾʍʇ ʫ ʱʫʨʽʚ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ ʟ ʪʠʧʦʚʦʶ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʢʘʨʪʠʥʦʶ: ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʤ ʩʪʝʘʪʦʟʦʤ (ʨʠʩ. 6.1ɸ), ʣʦʙʫʣʷʨʥʠʤ 

ʟʘʧʘʣʝʥʥʷʤ (ʨʠʩ. 6.1ɺ) ʽ ʙʘʣʦʥʥʦʶ ʜʝʛʝʥʝʨʘʮʽʻʶ (ʨʠʩ. 6.1ʉ). ʇʝʨʽʦʜʠʯʥʝ ʢʫʨʩʦʚʝ 

ʚʚʝʜʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʨʠʚʦʜʠʣʦ ʜʦ ʤʝʥʰ ʚʠʨʘʞʝʥʠʭ ʟʤʽʥ ʚ ʧʝʯʽʥʮʽ, ʘ ʩʘʤʝ: ʜʦ 

ʤʝʥʰʦʛʦ ʩʪʝʘʪʦʟʫ ʚ ʧʝʯʽʥʮʽ ʪʘ ʤʝʥʰʦʛʦ ʣʦʙʫʣʷʨʥʦʛʦ ʟʘʧʘʣʝʥʥʷ (ʨʠʩ. 6D, 6E, 6F). 
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ʈʠʩ. 6.2. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ: ʩʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʟʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, ʭ400. 

ɸ ï ʚʠʨʘʞʝʥʠʡ ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ ʩʪʝʘʪʦʟ; 

ɺ ï ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ ʩʪʝʘʪʦʟ ʟ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʶ ʣʝʡʢʦʮʠʪʘʨʥʦʶ 

ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʟʦʥʽ 3 (ʣʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ ʧʦʤʽʨʥʦʛʦ ʩʪʫʧʝʥʷ); 

ʉ ï ʬʦʢʘʣʴʥʠʡ ʥʝʢʨʦʟ ʷʢ ʨʝʟʫʣʴʪʘʪ ʙʘʣʦʥʥʦʾ ʜʝʛʝʥʝʨʘʮʽʾ (ʚʽʜʩʫʪʥʽʩʪʴ ʷʜʨʘ ʚ 

ʮʝʥʪʨʽ ʢʣʽʪʠʥʠ); 

D ï ʧʦʦʜʠʥʦʢʘ ʧʝʨʠʚʘʩʢʫʣʷʨʥʘ ʣʦʙʫʣʷʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʣʝʡʢʦʮʠʪʘʤʠ; 

ɽ ï ʚʦʛʥʠʱʝʚʠʡ ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ ʩʪʝʘʪʦʟ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ; 

F ï ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʦʨʤʘʣʴʥʘ ʛʽʩʪʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʛʝʧʘʪʦʮʠʪʽʚ. 

 

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʧʝʯʽʥʮʽ ʟʘ ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ NAS 

ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 6.2. ʗʢʱʦ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʚʠʨʘʞʝʥʽʩʪʴ ʩʪʝʘʪʦʟʫ ʚ ʙʘʣʘʭ ʜʦʨʽʚʥʶʚʘʣʘ 1,80+0,17, ʪʦ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʠʨʘʞʝʥʽʩʪʴ ʩʪʝʘʪʦʟʫ ʟʤʝʥʰʫʚʘʣʘʩʴ ʜʦ 0,65+0,13, 
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ʘʙʦ ʥʘ 63,9% (p<0,001). ʇʦʢʘʟʥʠʢ ʣʦʙʫʣʷʨʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 87,5% 

(p<0,001), ʪʦʙʪʦ ʤʠ ʙʘʯʠʣʠ ʣʠʰʝ ʟʘʣʠʰʢʦʚʽ ʦʟʥʘʢʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɸ ʙʘʣʦʥʥʘ 

ʜʠʩʪʨʦʬʽʷ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʟʘʛʘʣʽ ʙʫʣʘ ʚʽʜʩʫʪʥʷ.  

ʊʘʙʣʠʮʷ 6.2 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 16 ʪʠʞʥʽʚ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʨʘʥʥʴʦʤʫ ʥʝʥʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʪʘ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, (M+m 

ʇʘʨʘʤʝʪʨʠ ʂʦʥʪ-

ʨʦʣʴʥʘ 

ʛʨʫʧʘ  

(n=15) 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

(n=15) 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦ-

ʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦ- 

ʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

(n=15) 

Cʪʝʘʪʦʟ, ʚʠʨʘʞʝʥʽʩʪʴ ʫ 

ʙʘʣʘʭ (0-3) 

 

0,20+0,13 

 

1,80+0,17***  

 

0,65+0,13***/
###

 

ʃʦʙʫʣʷʨʥʝ ʟʘʧʘʣʝʥʥʷ, 

ʚʠʨʘʞʝʥʽʩʪʴ ʫ ʙʘʣʘʭ (0-2) 
0,0+0,0 ,20+0,17***  0,15+0,01***/

###
 

ɹʘʣʦʥʥʘ ʜʠʩʪʨʦʬʽʷ (0-2) 0,0+0,0 0,27+0,11***  0,0+0,0
###

 

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ NAS 

ʫ ʙʘʣʘʭ (0-8) 

 

0,20+0,13 

 

2,33+0,81***  

 

0,75+0,15**/
###

 

ɺʽʜʩʦʪʦʢ ʪʚʘʨʠʥ ʟ ʅɾʍʇ, % - 6,6 - 

*** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ; 
### 

- p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘ ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʰʢʘʣʦʶ NAS ʫ ʙʘʣʘʭ ʫ ʮʠʭ ʪʚʘʨʠʥ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 67,8% (p<0,001), ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʚʠʨʘʞʝʥʫ ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʜʽʶ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

ɺ ʧʽʜʨʦʟʜʽʣʽ 4.2 ʤʠ ʥʘʚʝʣʠ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʽ 

ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʙʫʣʠ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ 
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ʭʚʠʣʽ ʟʩʫʚʫ [440]. ʇʦʢʘʟʘʥʦ, ʱʦ ʞʦʨʩʪʢʽʩʪʴ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 63,6% (p<0,001). ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ 

ʮʝʨʽʶ, ʞʦʨʩʪʢʽʩʪʴ ʧʝʯʽʥʢʠ ʙʫʣʘ ʟʤʝʥʰʝʥʦʶ ʥʘ 50,1% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʞʦʨʩʪʢʽʩʪʶ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʘ 

ʟʘʣʠʰʘʣʘʩʷ ʥʘ 33,5% (p<0,05) ʙʽʣʴʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ.  

ʇʦʟʠʪʠʚʥʠʡ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ 

ʨʦʟʚʠʪʦʢ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʦʯʝʚʠʜʥʦ, ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʟʤʝʥʰʝʥʥʷʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʥʘʜʤʽʨʥʦʛʦ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʧʝʯʽʥʮʽ 

ʪʘ ʚʽʜʥʦʚʣʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʣʽʧʽʜʽʚ [619]. 

 

6.3. ʄʝʪʘʙʦʣʽʯʥʠʡ ʧʨʦʬʽʣʴ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ  

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 6.3, ʷʢ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʪʘʢ ʽ 

ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʘʢʪʠʚʥʽʩʪʴ ɸʃʊ ʽ ɸʉʊ ʥʝ ʟʘʟʥʘʚʘʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʦʞ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʽʛʤʝʥʪʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʱʫʨʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ, ʥʝʧʨʷʤʦʛʦ ʽ ʧʨʷʤʦʛʦ ʙʽʣʽʨʫʙʽʥʫ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʷʢʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ. 

ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʙʽʦʭʽʤʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, ʙʫʣʠ ʟʥʘʯʥʦ ʢʨʘʱʠʤʠ, ʥʽʞ ʫ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 6.3). 

ɺʽʜʤʽʯʝʥʦ ʧʦʢʨʘʱʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ: ʟʘʛʘʣʴʥʠʡ ʙʽʣʦʢ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʽʜʚʠʱʫʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 19,0% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ 



 248 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 6.3). ʇʨʠ ʮʴʦʤʫ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʟʘʣʠʰʘʚʩʷ ʙʽʣʴʰʠʤ ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʥʘ 12,0% (p<0,05).  

ʊʘʙʣʠʮʷ 6.3.  

ɹʽʦʭʽʤʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʝʯʽʥʮʽ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD) 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

n=10 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

n=10 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ  ʅɼʎ n=10 

ɸʣʘʥʽʥʘʤʽʥʦ-

ʪʨʘʥʩʬʝʨʘʟʘ, ʤʢʢʘʪ/ʣ 

0,197+0,011 0,231+0,011 0,222+0,012 

ɸʩʧʘʨʪʘʪʘʤʽʥʦ-

ʪʨʘʥʩʬʝʨʘʟʘ, ʤʢʢʘʪ/ʣ 

0,386Ñ0,007 0,413Ñ0,014 0,375+0,014 

ɹʽʣʦʢ ʟʘʛʘʣʴʥʠʡ, ʛ/ʣ     82,48Ñ7,10 71,18Ñ5,60* 79,40+6,32
#
 

ɿʘʛʘʣʴʥʠʡ ʙʽʣʽʨʫʙʽʥ, 

Õʤʦʣʣʴ/ʣ 

13,50Ñ0,63 13,50Ñ0,26 13,3+0,73 

ʅʝʧʨʷʤʠʡ ʙʽʣʽʨʫʙʽʥ, 

Õʤʦʣʣʴ/ʣ 

8,50Ñ0,52 8,70+0,21 8,30+0,53 

ʇʨʷʤʠʡ ʙʽʣʽʨʫʙʽʥ, 

Õʤʦʣʣʴ/ʣ 

5,00+0,29 4,80+0,24 5,00+0,29 

ɿʘʛʘʣʴʥʽ ʣʽʧʽʜʠ,  

ʤʛ/ʛ ʩʠʨʦʾ ʧʝʯʽʥʢʠ 

15,20+1,65 21,01+2,81** 17,02+1,22*/
#
 

ʊʨʠʛʣʽʮʝʨʠʜʠ, 

ʤʛ/ʛ ʩʠʨʦʾ ʧʝʯʽʥʢʠ 

7,02+0,61 8,53+0,66* 7,88+0,44*/
#
 

ʊʨʠʛʣʽʮʝʨʠʜʠ,  

ʤʤʦʣʴ/ʣ 

1,15+0,27 3,53+0,57***  2,28+0,31*/
#
 

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʦʣ,  

ʤʤʦʣʴ/ʣ 

4,53+0,34 7,04+0,26***  5,65+0,48*/
#
 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʚʠʩʦʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

1,63+0,14 1,09+0,19** 1,59+0,17
###

 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʥʠʟʴʢʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʤʤʦʣʴ/ʣ 

2,37+0,22 4,35+0,29*** 2,46+0,44
###

 

ʃʽʧʦʧʨʦʪʝʾʜʠ ʜʫʞʝ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, 

ʤʤʦʣʴ/ʣ 

0,51+0,12 1,58+0,26*** 0,59+0,18
###

 

ʊʠʤʦʣʦʚʘ ʧʨʦʙʘ,  

ʦʜʠʥʠʮʽ ʧʦʤʫʪʥʽʥʥʷ S-H 

1,09Ñ0,05 2,39Ñ0,12*** 1,48+0,16*/
##

 

*- p<0,05, **- p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ɺʤʽʩʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʧʝʯʽʥʮʽ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 7,6% (p<0,05) ʽ 35,4% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 6.3). 

ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʈʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 19,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 6.3). ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʪʘʢʦʞ ʥʝ 

ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʤʽʩʪʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, ʪʦ ʚʤʽʩʪ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ, 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ 

(ʪʘʙʣ. 6.3). 

ʇʦʢʘʟʥʠʢ ʪʽʤʦʣʦʚʦʾ ʧʨʦʙʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 38,1% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 6.3). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʚʘʣʦ 

ʙʽʦʭʽʤʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʝʯʽʥʮʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʫʥʢʮʽʾ 

ʧʝʯʽʥʢʠ. 

 

6.4. ɺʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ 

ɸʥʘʣʽʟ ʅʆʄɸ-ɯR ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʜʘʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʚ 

ʥʘʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚʠʱʝ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 4.5), ʧʨʦ ʨʦʟʚʠʪʦʢ 
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ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʜʝʢʩ ʅʆʄɸ-ɯR ʟʙʽʣʴʰʠʚʩʷ ʥʘ 91,2% 

(p<0,001), ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ  ʟʨʦʩʣʘ ʥʘ 61,14% (p<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ (ʪʘʙʣ. 6.5). 

ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨ̔ʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʽʥʜʝʢʩ ʅʆʄɸ-ɯR ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʫʣʠ ʪʘʢʠʤʠ ʞ, ʷʢ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ.  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʱʫʨʽʚ ʚ ʜʘʥʽʡ ʩʝʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʭʦʜʠʣʘʩʴ ʚ ʤʝʞʘʭ ʨʝʬʝʨʝʥʩʥʠʭ ʟʥʘʯʝʥʴ (ʪʘʙʣ. 6.5). 

ʆʪʞʝ, ʧʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʧʦʧʝʨʝʜʞʫʚʘʣʦ ʨʦʟʚʠʪʦʢ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

ʊʘʙʣʠʮʷ 6.5 

ʇʦʢʘʟʥʠʢʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ, (ʄ+m): 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ 

ʱʫʨʽʚ  

(n=6) 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

(n=6) 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʅɼʎ 

(n=6) 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʤʤʦʣʴ/ʣ 

 

4,39+0,57 

 

5,55+0,84* 

 

5,32+0,55* 

ɯʥʜʝʢʩ ʅʆʄɸ-ɯR, 

ʤʢʆʜ/ʤʣ 

 

1,25+0,07 

 

2,39+0,25***  

 

1,23+0,12
###

 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ, 

ʤʢʆʜ/ʤʣ 

 

6,64+0,40 

 

10,70+2,62** 

 

6,75+0,72
###

 

 *- p<0,05; ** - p<0,01; ***- p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ;  

 ### -
 
p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ɺ ʜʦʩʪʫʧʥʽʡ ʥʘʤ ʣʽʪʝʨʘʪʫʨʽ ʟʥʘʡʰʣʠ 2 ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʟʤʝʥʰʫʚʘʣʠ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ [620,621]. ʋ ʥʘʚʝʜʝʥʠʭ ʨʦʙʦʪʘʭ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ 

ʧʦʣʽʬʝʥʦʣʠ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʇʦʣʽʬʝʥʦʣʠ, ʜʽʡʩʥʦ, ʻ ʧʦʪʫʞʥʠʤʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. ɺ ʥʘʰʽʡ ʨʦʙʦʪʽ ʤʦʚʘ ʡʜʝ ʧʨʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʥʝʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ɯ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʤʦʞʝʤʦ ʩʤʽʣʠʚʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʧʝʨʰʝ 

ʜʦʚʝʜʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʚʫʛʣʝʚʦʜʥʠʡ 

ʦʙʤʽʥ. 

 

6.5. ʉʠʩʪʝʤʘ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ɺ ʨʦʟʜʽʣʽ 1 ʦʧʠʩʫʚʘʣʠ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʦʪʦʥʽʥ ï ʥʝʡʨʦʤʝʜʽʘʪʦʨ, ʷʢʠʡ 

ʚʢʣʶʯʝʥʠʡ ʚ ʨʝʛʫʣʷʮʽʶ ʥʘʩʪʨʦʶ, ʘʧʝʪʠʪʫ ʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʪʨʝʩ ʚ ʤʦʟʢʫ ʪʘ ʚʠʩʪʫʧʘʻ 

ʚ ʨʦʣʽ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʝʥʝʨʛʽʾ [Berger,2009]. ʊʘʢ ʷʢ ʩʝʨʦʪʦʥʽʥ 

ʥʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ [Watanabe,2011], ʚ ʜʘʥʽʡ ʩʝʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʦʙʤʽʥʫ ʚ ʤʦʟʢʫ, 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʪʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 

72,9% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ (ʪʘʙʣ. 6.6). ʋ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʟʨʦʩʪʘʚ ʥʘ 171,6% 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʟʘʣʠʰʘʚʩʷ ʥʘ 26,3% (p<0,05) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʪʘʢʪʥʠʭ 

ʱʫʨʽʚ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ. 

ʊʘʢ ʪʨʠʧʪʦʬʘʥ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʫ ʩʠʥʪʝʟʽ ʩʝʨʦʪʦʥʽʥʫ [622], ʧʨʦʜʦʚʞʝʥʥʷʤ 

ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ ʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ. ɺʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʫʚ ʥʘ 93,3% (p<0,001) ʤʝʥʰʠʤ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.6). ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 
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ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ ʟʨʦʩʪʘʚ ʥʘ 72,7% 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ, ʘʣʝ ʟʘʣʠʰʘʚʩʷ ʥʘ 88,4% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ. 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʥʝ ʟʘʟʥʘʚʘʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ (ʪʘʙʣ. 6.6). 

 ʊʘʙʣʠʮʷ 6.6 

ʉʝʨʦʪʦʥʽʥʦʚʘ ʩʠʩʪʝʤʘ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ  

ʉʝʨʦʪʦʥʽʥ,  

ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

27,26 Ñ 2,76 

 

7,40Ñ1,63*** 

 

20,10 Ñ 3,21*/
###

 

ʊʨʠʧʪʦʬʘʥ, 

 ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

99,20 Ñ 8,53 

 

6,66 Ñ 1,08*** 

 

11,50Ñ2,14***/
###

 

ʊʨʠʧʪʦʬʘʥ-

ʛʽʜʨʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

281,00 Ñ27,00 

 

245,00 Ñ18,00 

 

286,00Ñ17,00 

ʊʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

1,32 Ñ 0,43 

 

2,19 Ñ 0,67* 

 

1,86 Ñ 0,37*/
#
 

ɸʢʪʠʚʥʽʩʪʴ ʄɸʆ  

 ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

0,84 Ñ0,08 

 

1,19 Ñ0,07* 

 

1,35 Ñ0,08*/
#
 

ɯʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʤʢʄ/ʤʛ ʙʽʣʢʘ 

 

1097,00 Ñ285,00 

 

2438 Ñ 290*** 

 

2007,00 Ñ 175,00***/
#
 

*- p<0,005; ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; 
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ʊʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 65,9% (p<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.6). ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʥʘ 15,1% (p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʱʫʨʘʤʠ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʙʽʣʴʰʠʤ ʥʘ 40,9% (p<0,05). 

ɸʢʪʠʚʥʽʩʪʴ ʄɸʆ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 41,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʥʠʤ ʢʦʥʪʨʦʣʝʤ. ʋ 4-

ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʘʢʪʠʚʥʽʩʪʴ ʄɸʆ 

ʧʨʦʜʦʚʞʫʚʘʣʘ ʟʨʦʩʪʘʪʠ ʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʥʘ 

60,7% (p<0,05). 

ɯʥʜʦʣʘʤʽʥ 2, 3-ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 122,2% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʽʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʟʥʠʞʫʚʘʣʘʩʴ ʥʘ 17,7% (p<0,05) ʪʘ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʚ ʽʥʪʘʢʪʥʦʤʫ ʢʦʥʪʨʦʣʽ ʥʘ 83,0%  (p<0,05). 

ʊʘʢ ʷʢ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʻʶ, ʧʨʝʜʩʪʘʣʷʣʦ ʽʥʪʝʨʝʩ ʜʦʩʣʽʜʠʪʠ ʚʤʽʩʪ 

ʮʠʨʢʫʣʶʶʯʦʛʦ ʩʝʨʦʪʦʥʽʥʫ ʽ ʪʨʠʧʪʦʬʘʥʫ ʟʘ ʥʘʰʠʭ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʅʘʤʠ 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʚʽʩʮʝʨʘʣʴʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 58,3% (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.7). ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦ-ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʣʘ ʥʘ 63,1% 

(p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ʇʨʦʪʝ, ʚʦʥʘ ʥʝ ʜʦʩʷʛʘʣʘ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʽ ʟʘʣʠʰʘʣʘʩʷ ʥʘ 33,6% (p<0,05) ʤʝʥʰʦʶ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʩʪʘʥʥʴʦʛʦ. 

ʊʘʙʣʠʮʷ 6.7 

ʉʝʨʦʪʦʥʽʥʦʚʘ ʩʠʩʪʝʤʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ 

 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ 

ʑʫʨʠ ʧʽʩʣʷ ʥʝʦʥʘ-

ʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ 

 ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ  

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʉʝʨʦʪʦʥʽʥ,  

ʤʢʛ/ʤʣ  

 

9,53 Ñ0,72 

 

3,88 Ñ0,34*** 

 

6,33+0,51*/
##

 

ʊʨʠʧʪʦʬʘʥ, ʤʢʛ/ʤʣ 57,38 Ñ5,73 38,33 Ñ6,72** 66,65 Ñ9,62*/
##

 

ɸʢʪʠʚʥʽʩʪʴ ʄɸʆ 

 ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

2,60 Ñ0,06 

 

3,90 Ñ0,04** 

 

3,10 Ñ0,08*/
#
 

** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ; # - p<0,05; ## - p<0,01 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʧʪʦʬʘʥʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ 33,2% (p<0,01) (ʪʘʙʣ. 6.7). ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦ-ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʧʪʦʬʘʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ ʪʽʣʴʢʠ ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ ʜʦ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʘʣʝ ʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʦʩʪʘʥʥʽʡ ʥʘ 16,2% (p<0,05). 

ɸʢʪʠʚʥʽʩʪʴ ʄɸʆ, ʟʘ ʫʯʘʩʪʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʨʘʜʘʮʽʷ ʩʝʨʦʪʦʥʽʥʫ, ʫ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʚʽʩʮʝʨʘʣʴʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ ʥʘ 50,0% 

(p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.7). ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦ-ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʘʢʪʠʚʥʽʩʪʴ ʄɸʆ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 20,5% (p<0,05) ʪʘ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʥʘ 19,2% (p<0,05). 
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ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʟʢʫ ʪʘ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ, ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʟʨʦʩʪʘʚ ʥʘ 

122,6% (p<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.8). 

ʊʘʙʣʠʮʷ 6.8 

ʉʝʨʦʪʦʥʽʥʦʚʘ ʩʠʩʪʝʤʘ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, M+SD 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘ- 

ʪʫ ʥʘʪʨʽʶ 

ʑʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘ- 

ʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʅɼʎ 

ʉʝʨʦʪʦʥʽʥ,  

ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

6,56 Ñ 0,98 

 

14,60Ñ 1,64*** 

 

11,70Ñ0,82**/
#
 

ʊʨʠʧʪʦʬʘʥ, 

 ʤʢʛ/ʛ ʪʢʘʥʠʥʠ 

 

169,20 Ñ12,60 

 

76,30Ñ 9,74** 

 

89,40Ñ 8,99*** 

ɸʢʪʠʚʥʽʩʪʴ ʄɸʆ 

 ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

3,33 Ñ0,04 

 

1,55 Ñ0,07** 

 

1,72 Ñ0,03**/
#
 

ʊʨʠʧʪʦʬʘʥ-

ʛʽʜʨʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

398,00Ñ78,00 

 

210,00Ñ69,00* 

 

253,00Ñ58,00 

ʊʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ʫ.ʦʜ./ʤʛ ʙʽʣʢʘ 

 

0,81Ñ0,25 

 

0,65Ñ0,23 

 

0,78 Ñ 0,19 

ɯʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʤʢʤ/ʤʛ 

ʙʽʣʢʘ 

 

2348,00Ñ301,00 

 

1378,00Ñ305,00* 

 

1768 Ñ 274 

   *- p<0,05, ** - p<0,01, *** - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

   # - p<0,05, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 
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ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʪʨʠʧʪʦʬʘʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 54,9% (p<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.8). ɿʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʠʩʥʘʞʝʥʥʷ ʡʦʛʦ ʟʘʧʘʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʦʛʦ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ. ɯʥʰʦʶ 

ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ, ʷʢʘ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 53,5% (p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.8), 

ʱʦ ʚʨʝʰʪʽ ʽ ʙʫʣʦ ʧʨʠʯʠʥʦʶ ʟʤʝʥʰʝʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ. 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 47,2% (p<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.8).  

ʊʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.8). 

ɯʥʜʦʣʘʤʽʥ 2, 3-ʜʠʛʽʜʨʦʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 41,3% 

(p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.8).  

 

6.6. ɹʽʣʢʦʚʠʡ ʧʨʦʬʽʣʴ ʚ ʮʠʪʦʧʣʘʟʤʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʈʘʥʽʰʝ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ 

ʤ.ʤ. 100-235 ʢɼʘ ʽ ʙʽʣʢʽʚ ʽʟ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 65-96 ʢɼʘ ʟʤʝʥʰʠʚʩʷ 

ʥʘ 64,5% ʪʘ 85,9%, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 4.7). ʎʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʥʘʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʙʽʣʢʽʚ, ʘ ʩʘʤʝ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 5-29 ʢɼʘ ʥʘ 96,5% ʪʘ ʙʽʣʢʽʚ ʟ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 30-59 ʢɼʘ ʥʘ 124,1% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦʷʚʘ ʙʽʣʢʽʚ ʟ ʤ.ʤ. 113, 118, 135, 141, 147 ʽ 175 ʢɼʘ, ʷʢʠʭ ʥʝ ʙʫʣʦ 

ʚ ʢʦʥʪʨʦʣʽ. 
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ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʦ 

ʚʚʦʜʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ, ʨʦʟʧʦʜʽʣ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ 

ʛʝʧʘʪʦʮʠʪʘʭ ʟʤʽʥʶʚʘʚʩʷ (ʪʘʙʣ. 6.9).  

ʊʘʙʣʠʮʷ 6.9 

ʈʦʟʧʦʜʽʣ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

(ʄ+m)   

ʄʦʣʝʢʫʣʷʨʥʘ 

ʤʘʩʘ ʙʽʣʢʽʚ, 

ʢɼʘ 

ʂʦʥʪʨʦʣʴ  

(n=10) 

ʑʫʨʠ ʟ 

ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

(n=10) 

ʑʫʨʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦ-

ʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʥʘ 

ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝ-

ʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜ̔ ʦʢʩʠʜʫ ʮʝʨʽʶ (n=10) 

100-235 54,4Ñ2,7 19,3Ñ1,1* 10,84Ñ0,54***
/#
 

65-96 14,2Ñ0,8 2,0Ñ0,1*** 10,31Ñ0,51*
/###

 

30-59 24,9Ñ2,1 55,8Ñ3,1*** 71,07Ñ3,55***
/#
 

5-29 6,5Ñ0,5 22,9Ñ1,3*** 7,71Ñ0,38*
/#
 

   * - ʨ<0,05, *** - ʨ<0,001 - ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ; 

   # - p<0,05, ### - p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 

 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ʚʽʜʩʦʪʦʢ ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 100-235 ʢɼʘ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 43,8% 

(p<0,05), ʚʽʜʩʦʪʦʢ ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 65-96 ʢɼʘ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ 

415,5% (p<0,001), ʚʽʜʩʦʪʦʢ ʙʽʣʢʽʚ ʽʟ ʤʘʩʦʶ 30-59 ʢɼʘ ʟʨʦʩʪʘʚ ʥʘ 27,40% (p<0,05) ʽ 

ʚʽʜʩʦʪʦʢ ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 5-29 ʢɼʘ ʟʥʠʞʫʚʘʚʩʷ ʥʘ 66,3% (p<0,05). 

ʆʪʞʝ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʚ ʥʘʧʨʷʤʢʫ ʢʦʥʪʨʦʣʶ, ʭʦʯʘ ʚʽʜʩʦʪʦʢ 

ʙʽʣʢʽʚ ʟ ʨʽʟʥʦʶ ʤʦʣʝʢʫʫʣʷʨʥʦʶ ʤʘʩʦʶ ʥʝ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

 ʗʢʱʦ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠʛʥʽʯʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʟʨʦʩʪʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʪʦ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʣʦʢ- 

ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ 
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ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʷ ʫ ʟʨʦʩʪʘʥʥʽ ʚʽʜʩʦʪʢʫ ʩʝʨʝʜʥʴʦ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 65-96 ʢɼʘ ʪʘ ʥʠʟʴʢʦ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 5-29 ʢɼʘ. 

 

6.7. ʃʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʽʪʠʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

 ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʥʘ ʤʽʪʦʭʦʥʜʨʽʾ 

ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʧʦʢʘʟʘʣʠ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ ʣʽʧʽʜʥʦʤʫ ʩʢʣʘʜʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ. ʊʘʢ, ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʟʨʦʩʪʘʚ ʥʘ 53,4% 

(p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʅɼʎ ʱʫʨʘʤ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ 

ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 14,4% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʱʫʨʘʤʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʧʨʦʪʝ ʚʽʥ ʟʘʣʠʰʘʚʩʷ ʙʽʣʴʰʠʤ ʥʘ 

31,3% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ.6.3).  

 

ʈʠʩʫʥʦʢ 6.3  ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (ʄ+m, n=10): 

*- p<0,05, **- p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 
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ɺʽʜʦʤʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʻ ʩʫʤʽʰʰʶ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʭʦʣʝʩʪʝʨʦʣʫ, 

ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʤʽʥʦʨʥʠʭ ʣʽʧʽʜʥʠʭ ʬʦʨʤ. ʆʪʞʝ, ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʟʘ 

ʨʘʭʫʥʦʢ ʷʢʠʭ ʬʦʨʤ ʟʨʦʩʪʘʻ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ 

ʚʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʘʛʘʣʴʥʠʡ 

ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʟʨʦʩʪʘʚ 

ʥʘ 52,3% (p<0,01) (ʨʠʩ.6.4). ɿʘ ʫʤʦʚ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʅɼʎ ʱʫʨʘʤ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ 

ʚʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʙʫʚ ʥʘ 19,1% (p<0,05) 

ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʝʟ 

ʢʦʨʝʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝ ʧʦʚʝʨʪʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʽ 

ʟʘʣʠʰʘʚʩʷ ʙʽʣʴʰʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʴʦʛʦ ʥʘ 23,1% (p<0,05) (ʨʠʩ. 6.4).  

 

ʈʠʩʫʥʦʢ 6.4 ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (ʄ+m, n=10): 

*- p<0,05, **- p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;  

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 
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ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘʤʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ 

ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʠʡ ʟʨʦʩʪʘʚ 

ʥʘ 261,5% (p<0,001) ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʥʘ 18,9% (ʨ<0,05) 

(ʨʠʩ. 6.5).  

 

ʈʠʩʫʥʦʢ 6.5 ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (ʄ+m, n=10):  

** - p<0,01, ***- p<0,001 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;  

### - ʨ<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 

 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʪʘʢʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʚʝʜʫʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ʇʨʠ ʪʘʢʦʤʫ ʩʪʘʥʽ ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʤʽʪʦʭʦʥʜʨʽʡ ʥʘʢʦʧʠʯʫʻ 

ʧʨʦʤʽʞʥʽ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʫʶʯʽ ʩʧʦʣʫʢʠ, ʚʣʘʩʪʠʚʽʩʪʶ ʷʢʠʭ ʻ ʧʝʨʝʜʘʯʘ 

ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʩʠʥʪʝʟ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʤʦʞʝ ʽʥʜʫʢʫʚʘʪʠ 

ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʪʘ ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ [528,529].  

0

2

4

6

8

10

12

14

16

 ˴ ˥˱˻ ˥˱˻ Ҍ ˹˨̇ 

ʍ
ʦ
ʣ
ʝ
ʩ
ʪ
ʝ
ʨ
ʦ
ʣ
,
 

 

ʤ
ʢ
ʛ
/
ʤ
ʛ
 
ʙ
ʽ
ʣ
ʢ
ʘ

 

**/ ### 

** *  



 261 

ʅʘ ʪʣʽ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʦʜʥʦʯʘʩʥʝ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ. ʆʩʪʘʥʥʽ ʻ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʽ ʜʞʝʨʝʣʦʤ 

ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʊʦʤʫ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʤʦʞʝ 

ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʜʣʠʰʢʫ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʴʦʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ ʚʝʜʝ ʜʦ ʫʩʫʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʭʦʣʝʩʪʝʨʦʣʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ [465,527,528]. 

ʅɼʎ ʧʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʚ ʥʘ ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʡʦʛʦ ʝʬʽʨʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ ʥʘ 51,8% 

(ʨ<0,001) ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʚʤʽʩʪʫ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʥʘ 101,4% (ʨ<0,001) 

(ʨʠʩ. 6.6). ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʥʝ ʜʦʩʷʛʘʚ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʽ ʟʘʣʠʰʘʚʩʷ 

ʙʽʣʴʰʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʴʦʛʦ ʥʘ 74,4% (ʨ<0,01), ʘ ʚʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ 

ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʚʘʚ ʘʥʘʣʦʛʽʯʥʠ ʡ ʧʦʢʘʟʥʠʢ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʥʘ 63,3% (ʨ<0,01). 

 

ʈʠʩʫʥʦʢ 6.6. ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (ʄ+m, n=10):  

*- p<0,05, **- p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ;  

### - ʨ<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 
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ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʥʘʰʠʤʠ 

ʨʘʥʽʰʝ ʦʜʝʨʞʘʥʠʤʠ ʜʘʥʠʤʠ [466,623,624] ʚʽʜʥʦʩʥʦ ʩʢʣʘʜʫ ʣʽʧʽʜʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʚʠʢʣʠʢʘʥʠʤ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ, ʜʦʟʚʦʣʷʻ ʟʘʢʣʶʯʠʪʠ, ʱʦ 

ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʽʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʧʦʨʫʰʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ˇʝʥʝʟʫ. ʎʽ ʟʤʽʥʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʽʥʽ ʨʦʙʦʪʠ ʜʠʭʘʣʴʥʦʛʦ 

ʣʘʥʮʶʛʘ, ʧʨʠ ʷʢʦʤʫ ʛʝʥʝʨʫʻʪʴʩʷ ʥʝ ɸʊʌ, ʘ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʷʢ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʪʘʢ ʽ ʛʝʧʘʪʦʮʠʪʘʭ 

[466]. ʇʦʟʠʪʠʚʥʘ ʜʽʷ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʦʯʝʚʠʜʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʡʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɻʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʦʟ ʫ ʱʫʨʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ 

ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ: ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ, 

ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʣʽʧʽʜʽʚ ʪʘ ʚʤʽʩʪ ʭʦʣʝʩʪʝʨʦʣʫ ʟʨʦʩʪʘʣʠ ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʝʬʽʨʽʚ ʭʦʣʝʩʪʝʨʦʣʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ 

ʟ ʛʣʫʪʫʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʭʦʯʘ ʽ ʥʝ ʧʦʚʝʨʪʘʻ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

 

6.8. ʌʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʦʩʥʦʚʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʫʚ ʟʙʽʣʴʰʝʥʠʤ ʥʘ 51,3% (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʤʽʩʪ 

ʢʘʨʜʽʦʣʽʧʽʥʫ ʟʤʝʥʰʫʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 6.7). 

 

 



 263 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6.7 ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD, n=10) 

** - p<0,01 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 

 

ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ 

ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 41,5% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 6.8).  

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6.8 ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD, n=10): 

*- p<0,05, **- p<0,01 ʚʽʜʥʦʩʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

# - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 
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ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʥʘ 34,2 

(ʨ<0,05), ʧʨʦʪʝ ʚʽʥ ʥʝ ʜʦʩʷʛʘʚ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ɿʤʝʥʰʝʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ 

ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʜʫʞʝ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʡʦʛʦ 

ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ (ʥʘ 845,5%, ʨ<0,001), ʷʢʠʡ ʫ ʟʜʦʨʦʚʠʭ 

ʱʫʨʽʚ ʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʤʽʩʪʠʪʴʩʷ ʚ ʜʫʞʝ ʥʠʟʴʢʠʭ 

ʢʽʣʴʢʦʩʪʷʭ (ʨʠʩ. 6.9).  

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6.9 ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (M+SD, n=10): 

*** - p<0,001 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; 

###-ʨ<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ.  
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ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ 

ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 51% (ʨ<0,001) ʪʘ ʟʘʣʠʰʘʚʩʷ ʩʫʪʪʻʚʦ 

ʙʽʣʴʰʠʤ ʟʘ ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ. 

ʉʭʦʞʫ ʢʘʨʪʠʥʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʽ ʡʦʛʦ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ï ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ: ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʟʤʝʥʰʫʚʘʚʩʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 27,5% (ʨ<0,05) (ʨʠʩ. 6.10) ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʨʦʩʪʘʥʥʽ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʥʘ 400,0% (ʨ<0,001) (ʨʠʩ. 6.11 ).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6.10 ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (M+SD, n=10): 

*- p<0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 
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ʈʠʩʫʥʦʢ 6.11 ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (M+SD, n=10): 

*- p<0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ, ʘ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 

60,0% (ʨ<0,001). 

ɿʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʦʾ ʚ ʥʦʨʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ, ʥʘ ʪʣʽ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜʮʝʨʽʶ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʚʘʚ 

ʧʨʦʷʚʠ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʭʦʯʘ ʽ ʥʝ ʫʩʫʚʘʚ ʡʦʛʦ ʜʦ ʢʽʥʮʷ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʤʽʩʪʫ ʤʽʥʦʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʪʦ 

ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʫʤʽʰʽ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʥʝ ʟʘʟʥʘʚʘʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ (ʨʠʩ. 6.12). ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ (ʨ>0,05) (ʨʠʩ. 6.13). 
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ʈʠʩʫʥʦʢ 6.12 ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʫʤʽʰʽ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ 

ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD, n=10):  

*- p<0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; 

#-ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 

 

ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ, ʘ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 

60,0% (ʨ<0,001). ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʜʘʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʚʽʜʩʦʪʢʦʚʠʡ 

ʚʤʽʩʪ ʣʽʟʦʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 
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ʈʠʩʫʥʦʢ 6.13 ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ  (M+SD, n=10):  

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʆʪʞʝ, ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʣʽʧʽʜʥʠʡ 

ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʦʯʝʚʠʜʥʠʡ, ʭʦʯʘ ʽ 100%-ʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʝ ʚʽʜʙʫʚʘʣʦʩʴ. 

 

6.9. ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʣʘʥʮʶʛʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʅɸɼʅ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 56,0% (p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. ʋ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʮʽʻʶ ʛʨʫʧʦʶ ʱʫʨʽʚ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ ʅɸɼʅ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʟʨʦʩʪʘʣʘ ʥʘ 36,4% (p<0,05). ʇʨʦʪʝ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʚʦʥʘ ʥʝ ʜʦʩʷʛʘʣʘ (ʨʠʩ. 6.14 ). 
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ʈʠʩʫʥʦʢ 6.14 ʅɸɼʅ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (M+SD, n=10): 

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; 

#-ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 

 

ʉʫʢʮʠʥʘʪ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 17,4% 

(p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ. ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʩʫʢʮʠʥʘʪ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ 

ʛʝʧʘʪʦʮʠʪʽʚ ʧʨʦʜʦʚʞʫʚʘʣʘ ʟʥʠʞʫʚʘʪʠʩʴ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʚʦʥʘ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 33,9% (p<0,01) (ʨʠʩ. 6.15). 
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ʈʠʩʫʥʦʢ 6.15 ʉʫʢʮʠʥʘʪ-ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (M+SD, n=10):  

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; 

#-ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 

 

ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 56,0% 

(p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʦʶ ʛʨʫʧʦʶ 

ʱʫʨʽʚ, ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ ʟʨʦʩʪʘʣʘ ʥʘ 36,3% 

(p<0,01). (ʨʠʩ. 6.16). 
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ʈʠʩʫʥʦʢ 6.16 ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ (M+SD, n=10):  

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; 

#-ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 

 

ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 70,0% 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʅʘʧʨʦʪʠ, ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʟʨʦʩʪʘʣʘ ʥʘ 120,8% (p<0,001) (ʨʠʩ.6.17) 
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ʈʠʩʫʥʦʢ 6.17 ʎʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD, n=10):  

** - p<0,01 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ; 

#-ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. 

 

ʅ
+
 - ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 69,3% 

(p<0,001). ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ, ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ 

ʮʝʨʽʶ, ʅ
+
 - ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ ʥʝ ʟʘʟʥʘʚʘʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ (ʨʠʩ.6.18). 

ʆʪʞʝ, ʟʘ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʤʝʥʰʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʦ ʱʦ ʦʧʠʩʘʥʦ ʚ ʨʦʟʜʽʣʽ 4. ɿʘ ʜʽʾ 

ʧʝʨʽʦʜʠʯʥʦ ʚʚʝʜʝʥʦʛʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʩʫʪʪʻʚʦ ʚʽʜʥʦʚʣʶʚʘʣʘʩʴ, ʭʦʯʘ ʜʦ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʚʦʥʘ ʪʘʢ ʽ ʥʝ ʧʦʚʝʨʪʘʣʘʩʴ. 
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ʈʠʩʫʥʦʢ 6.18 ʅ
+
 - ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD, n=10):  

*** - p<0,001 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

 6.10. ʈʽʚʝʥʴ ʮʠʪʦʢʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ  

ʈʘʥʽʰʝ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʽʥʶʻʪʴʩʷ ʮʠʪʦʢʽʥʦʚʠʡ ʧʨʦʬʽʣʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

(ʜʠʚ. ʨʦʟʜʽʣ 4). ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʪʘʚ ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ: IL-

1ɼ ̎ ́23,7% (p<0,05) (ʨʠʩ. 6.20) ʪʘ IL-12B p40 ï ʥʘ 61,2% (p<0,05) (ʨʠʩ. 6.19). 

ʅʘʧʨʦʪʠ, ʤʠ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʣʠ ʟʤʽʥ ʫ ʚʤʽʩʪʽ IFN-ɾ ̑ ̉Ȣ̒ 6.21). ʊʘʢʦʞ ʥʘʤʠ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-4 

(ʨʠʩ. 6.22) ʽ TGF-b ʥʘ 30,6% (p<0,05) (ʨʠʩ. 6.24) ʪʘ 14,9% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ. ɺʤʽʩʪ IL-10 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʫʚ ʥʘ 26,7% (p<0,05) ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʧʨʦ ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʤʝʭʘʥʽʟʤ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 6.23) 

 ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ (3 ʢʫʨʩʘ ʫʧʨʦʜʦʚʞ 4-ʭ ʤʽʩʷʮʽʚ ʞʠʪʪʷ), ʨʽʚʝʥʴ 
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IL-12B p40 ʙʫʚ ʥʘ 23,5% (p<0,05) ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʇʨʦʪʝ, ʚʤʽʩʪ IL-1‍ ̔ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʡʦʛʦ ʨʽʚʥʷ ʚ ʛʨʫʧʽ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʯʘʩʪʢʦʚʝ 

ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʆʪʞʝ, ʜʦʩʣʽʜʞʫʚʘʥʘ ʩʧʦʣʫʢʘ ʜʽʡʩʥʦ ʦʩʣʘʙʠʣʘ 

ʟʘʧʘʣʝʥʥʷ, ʱʦ ʧʨʦʷʚʠʣʦʩʴ ʫ ʪʦʤʫ, ʱʦ ʚʤʽʩʪ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-4 ʪʘ 

TGF-b ʜʦʩʷʛʥʫʚ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

 

 ʈʠʩʫʥʦʢ 6.19. ʈʽʚʝʥʴ IL-12‍ ʨ40 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD): 

*p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ;   

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɺʧʝʨʰʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʟʤʝʥʰʫʻ 

ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL-1‍ ʪʘ IL-12B p40) ʚ ʩʠʚʦʨʦʪʮʽ ʢʨʦʚʽ ʽ 

ʚʽʜʥʦʚʣʶʚʘʚ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʨʽʚʝʥʴ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-4, IL-

10 ʽ TGF- ‍ ʫ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ʅɾʍʇ. ʇʨʦʪʝ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʜʘʥʦʛʦ ʬʝʥʦʤʝʥʫ ʟʨʦʟʫʤʽʣʽ ʥʝ ʜʦ ʢʽʥʮʷ. 

 ʎʽʢʘʚʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ Rocca ʪʘ ʩʧʽʚʘʚʪ., ʚ ʷʢʠʭ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ 

ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʜʦʩʣʽʜʞʫʚʘʚʩʷ in vitro ʪʘ in vivo ʷʢ ʥʦʚʘ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʨʝʮʝʧʪʫʨʘ 

ʧʨʦʪʠ ʦʞʠʨʽʥʥʷ [625]. ɺʦʥʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ 

ʚʟʘʻʤʦʜʽʻ ʟ ʘʜʠʧʦʛʝʥʥʠʤ ʰʣʷʭʦʤ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʪʨʘʥʩʢʨʠʧʮʽʾ ʤʈʅʂ ʛʝʥʽʚ, 
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ʚʢʣʶʯʝʥʠʭ ʚ ʘʜʠʧʦʛʝʥʝʟ, ʪʘ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʘʢʫʤʫʣʷʮʽʾ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ 3ʊ3-L1 

ʧʨʝ-ʘʜʠʧʦʮʠʪʘʭ. ɯʥʪʨʘʧʝʨʠʪʦʥʽʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʠʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ ʚ ʜʦʟʽ 0,5 ʤʛ/ʢʛ ʱʫʨʘʤ ʣʽʥʽʾ Wistar ʥʝ ʜʘʚʘʣʦ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʘʣʝ 

ʚʠʢʣʠʢʘʣʦ ʩʫʪʪʻʚʝ  ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʽ ʨʽʚʥʽʚ ʽʥʩʫʣʽʥʫ, ʣʝʧʪʠʥʫ, ʛʣʶʢʦʟʠ ʽ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʩʠʚʦʨʦʪʮʽ ʢʨʦʚʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʱʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ) [625]. 

 

 ʈʠʩʫʥʦʢ 6.20. ʈʽʚʝʥʴ IL-1‍ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ;   

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

 ʆʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʪʠʟʠʧʘʣʴʥʦʾ ʜʽʾ ʥʘʥʦʢʨʠʩʪʘʣʠʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʘʱʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ, ʪʘʢ ʷʢ ʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʽʦʢʩʠʜ ʮʝʨʽʶ 

ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʚʘʚ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ. ʄʘʩʘ ʚʽʮʝʨʘʣʴʥʦʾ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ, 

ʙʫʣʘ ʤʘʡʞʝ ʚʜʚʽʯʽ ʤʝʥʰʘ, ʥʽʞ ʚ ʢʦʥʪʨʦʣʽ.   

 ɯʥʰʠʤ ʧʦʪʝʥʮʽʡʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʥʘʥʦʢʨʠʩʪʘʣʠʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ  ʻ 

ʡʦʛʦ ʩʠʣʴʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʡʦʛʦ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʚ 

ʮʠʪʨʘʪʥʦʤʫ ʟʦʣʽ [32]. ʎʷ ʧʨʦʮʝʜʫʨʘ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʤʽʥʽʤʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ 
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ʢʨʠʩʪʘʣʽʚ (1-5 ʥʤ). ʊʘʢʽ ʥʘʥʦʢʨʠʩʪʘʣʠ ʧʨʦʷʚʣʷʶʪʴ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʚʠʩʦʢʫ 

ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

 

 

ʈʠʩʫʥʦʢ 6.21. ʈʽʚʝʥʴ IFN-‎ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ;   

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

 ɿʜʘʪʥʽʩʪʴ ʘʙʩʦʨʙʫʚʘʪʠ ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʠʩʫʪʥʽʩʪʶ ʉʝ
3+

 ʚ 

ʢʨʠʩʪʘʣʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʥʘʥʦʢʨʠʩʪʘʣʠʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʽ ʢʠʩʥʝʚʠʭ ʚʘʢʘʥʩʽʡ. 

ɺʥʘʩʣʽʜʦʢ ʟʜʘʪʥʦʩʪʽ ʉʝ
3+

 ʢʦʥʚʝʨʪʫʚʘʪʠʩʷ ʚ ʉʝ
4+ 
ʽ ʚʠʚʽʣʴʥʝʥʥʶ ʝʣʝʢʪʨʦʥʽʚ, 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʤʦʞʝ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʢʠʩʥʝʚʽ ʨʘʜʠʢʘʣʠ. 

ʅʘʧʨʦʪʠ, ʉʝ
3+

 ʚʽʜʩʫʪʥʽʡ ʚ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʢʨʠʩʪʘʣʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʝʬʝʢʪʠʚʥʦ ʥʝʡʪʨʘʣʽʟʫʻ ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ ʽ 

ʛʽʜʨʦʢʩʠʣʴʥʽ ʨʘʜʠʢʘʣʠ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. 

 ʅʘʢʦʧʠʯʝʥʥʷ ʞʠʨʫ ʚ ʧʝʯʽʥʮʽ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʙʽʣʴʰʝʥʦʛʦ ʩʠʥʪʝʟʫ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʽ ʟʙʽʣʴʰʝʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ 

ʧʝʯʽʥʢʫ ʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʚʠʢʣʠʢʘʻ ʧʝʨʝʚʘʞʥʦ ɓ-ʦʢʠʩʣʝʥʥʷ, ʷʢʝ ʟʘʟʚʠʯʘʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ. ʎʝ ʟʙʽʣʴʰʫʻ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ, ʜʠʩʬʫʥʢʮʽʷ ʷʢʦʛʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʨʦʜʫʢʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʽʥʜʫʢʮʽʾ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʽ ʘʢʪʠʚʘʮʽʾ 

ʟʘʧʘʣʴʥʦʛʦ ʰʣʷʭʫ [626]. 

 

 ʈʠʩʫʥʦʢ 6.22. ʈʽʚʝʥʴ IL-4 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ;   

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɼʘʣʽ, ʫʨʘʞʝʥʥʷ ʞʠʨʦʤ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʩʧʨʠʯʠʥʷʻ ʽʥʬʽʣʴʪʨʘʮʽʶ 

ʥʝʡʪʨʦʬʽʣʘʤʠ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʚʠʚʽʣʴʥʝʥʥʷʤ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ 

ʟʘʛʦʩʪʨʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ [627,628].  

 ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʘʪʥʽʩʪʴ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘʢʦʧʠʯʫʚʘʪʠ 

ʢʠʩʝʥʴ ʩʪʘʻ ʚʠʩʦʢʦ ʢʦʨʠʩʥʦʶ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʷʢ ʪʽʣʴʢʠ ʚʦʥʠ 

ʛʝʥʝʨʫʶʪʴʩʷ ʚ ʩʠʪʫʘʮʽʾ ʜʠʩʙʘʣʘʥʩʘ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ [626]. ʂʨʽʤ ʪʦʛʦ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʯʽʥʢʘ ʧʦʢʘʟʫʻ ʥʘʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʧʦʛʣʠʥʘʥʥʷ ʽ ʫʪʨʠʤʘʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʟʘʜʝʧʦʥʦʚʘʥʠʤ ʚ ʧʝʯʽʥʮʽ ʥʘ 

ʧʝʨʽʦʜ ʧʦ-ʢʨʘʡʥʽʡ ʤʽʨʽ 8 ʪʠʞʥʽʚ [626].  
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ʈʠʩʫʥʦʢ 6.23. ʈʽʚʝʥʴ IL-10 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ;   

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ɼʽʡʩʥʦ, ʮʽ ʚʠʷʚʣʝʥʽ ʬʘʢʪʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʢʣʶʯʠʪʠ ʧʨʦ ʥʝʧʦʪʨʽʙʥʽʩʪʴ 

ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʽ ʧʦʷʩʥʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʰʦʾ ʩʭʝʤʠ 

ʢʦʨʦʪʢʦʪʨʠʚʘʣʦʛʦ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. ʊʘʢʝ 

ʦʩʣʘʙʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʟʤʝʥʰʫʻ ʫʨʘʞʫʶʯʠʡ 

ʚʧʣʠʚ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʥʘ ʪʢʘʥʠʥʫ ʧʝʯʽʥʢʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʫʪʪʻʚʠʤ 

ʧʦʢʨʘʱʝʥʥʷʤ ʾʾ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ: ʟʤʝʥʰʝʥʥʷ ʜʠʩʪʨʦʬʽʾ, ʟʘʧʘʣʝʥʥʷ ʽ ʥʝʢʨʦʟʫ ʽ 

ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʦʜʥʽʻʶ ʽʟ ʢʣʶʯʦʚʠʭ ʩʫʙʩʪʘʥʮʽʡ ʚ ʣʽʧʽʜʥʦʤʫ ʤʝʪʘʙʦʣʽʟʤʽ ʻ 

ʧʨʦʪʝʾʥʢʽʥʘʟʘ (AMPK), ʱʦ ʘʢʪʠʚʫʻʪʴʩʷ ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʦʤ [629]. ɺʦʥʘ ʚʦʣʦʜʽʻ 

ʢʘʪʘʙʦʣʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʩʪʠʤʫʣʶʻ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʙʽʦʛʝʥʝʟ ʯʝʨʝʟ 

ʽʥʜʫʢʮʽʶ ʝʢʩʧʨʝʩʽʾ ʢʦʘʢʪʠʚʘʪʦʨʘ 1‌ (PGC-1‌) ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʘʢʪʠʚʫʶʪʴʩʷ ʧʨʦʣʽʬʝ-

ʨʘʪʦʨʦʤ ʧʝʨʦʢʩʠʩʦʤ, ʪʠʧʫ ‎. ɺʽʥ ʨʘʟʦʤ ʟ ʨʝʮʝʧʪʦʨʘʤʠ, ʱʦ ʘʢʪʠʚʫʶʪʴʩʷ ʧʨʦʣʽʬʝ-

ʨʘʪʦʨʦʤ ʧʝʨʦʢʩʠʩʦʤ, ʪʠʧʫ ‌ (PPAR- ‌) ʢʦʦʧʝʨʘʪʠʚʥʦ ʚʠʢʣʠʢʘʶʪʴ ʝʢʩʧʨʝʩʽʶ PPAR-

 ‌ ʪʘʨʛʝʪʥʠʭ ʛʝʥʽʚ, ʪʘʢʠʭ ʷʢ ʝʥʟʠʤʠ ʦʢʠʩʣʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ [629]. 
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 ʈʠʩʫʥʦʢ 6.24. ʈʽʚʝʥʴ TGF- ‍ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (M+SD): 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ;   

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʅʝʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʚʦʣʦʜʽʻ 

ʟʜʘʪʥʽʩʪʶ ʩʪʠʤʫʣʶʚʘʪʠ AMPK [630]. ʅʘʥʦʯʘʩʪʠʥʢʠ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʩʧʨʠʷʶʪʴ 

ʥʝʡʨʦʛʝʥʝʟʫ ʽ ʫʩʫʚʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʘʤôʷʪʽ, ʚʠʢʣʠʢʘʥʽ ʛʽʧʦʢʩʽʻʶ ʯʝʨʝʟ AMPK-PKC-

CBP ʩʠʛʥʘʣʴʥʠʡ ʢʘʩʢʘʜ. ʎʝ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʫʣʶʚʘʪʠ ʧʨʦ ʧʨʷʤʫ ʜʽʶ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʟʤʝʥʰʝʥʥʷ ʞʠʨʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚ ʥʘʰʠʭ 

ʝʩʧʝʨʠʤʝʥʪʘʭ. ʂʨʽʤ ʪʦʛʦ, ʘʢʪʠʚʘʮʽʷ PPARs ʚʝʜʝ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʽʥʩʫʣʽʥʦʚʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ ʟʘʭʚʘʪʫ ʛʣʶʢʦʟʠ, ʱʦ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʦ ʟ ʦʩʣʘʙʣʝʥʥʷʤ ʟʘʧʘʣʝʥʥʷ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʪʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʧʫʩʪʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʜʚʦʭ ʰʣʷʭʽʚ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. ʇʝʨʰʠʡ ʧʦʚôʷʟʘʥʠʡ ʟ ʡʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘʢ ʷʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ 

ʣʽʧʽʜʽʚ ʚ ʧʝʯʽʥʮʽ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘ-

ʥʦʛʦ ʦʞʠʨʽʥʥʷ. ɼʨʫʛʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ AMPK- PPAR- ‌ ̝̒̉̄̎́̌̎̉̊ hʣʷʭ. 

 ɺʧʣʠʚ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʮʠʪʦʢʽʥʦʚʠʡ ʧʨʦʬʽʣʴ ʫ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʻ ʩʚʽʜʯʝʥʥʷʤ ʡʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ 

ʝʬʝʢʪʫ ʥʘ ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʜʘʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ, ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʰʠʤʠ 

ʧʦʜʘʣʴʰʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʝʣʝʟʽʥʢʠ.  



 280 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʟʥʠʞʫʚʘʣʘʩʴ ʥʘ 21,0% 

(p<0,05), ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 30,7% (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ (ʪʘʙʣ. 6.14). ʆʨʛʘʥʥʠʡ 

ʽʥʜʝʢʩ ʩʝʣʝʟʽʥʢʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʙʫʚ ʥʘ 12,8% ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.   

 ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ 

ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʽ 

ʢʽʣʴʢʽʩʪʴ ʩʧʣʝʥʦʮʠʪʽʚ ʟʨʦʩʪʘʣʠ ʥʘ 19,0% (p<0,05) ʪʘ 23,7% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ 

(ʪʘʙʣ. 6.10). ʆʨʛʘʥʥʠʡ ʽʥʜʝʢʩ ʩʝʣʝʟʽʥʢʠ ʚ ʜʘʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ ʟʨʦʩʪʘʚ ʥʘ 8,5% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

ʊʘʙʣʠʮʷ 6.10 

ʎʠʪʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, (ʄ+m)   

ʇʦʢʘʟʥʠʢʠ ɸʙʩʦʣʶʪʥʘ  

ʤʘʩʘ  

ʩʝʣʝʟʽʥʢʠ, ʛ 

ʆʨʛʘʥʥʠʡ  

ʽʥʜʝʢʩ 

ʂʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ 

(10
7
) 

ʂʦʥʪʨʦʣʴ 

(ʱʫʨʽ 4-ʭ ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ) (n=10) 

 

1,278+0,023 

 

0,336 

 

4,50+0,17 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (n=10) 

 

1,009+0,098* 

 

0,293 

 

3,12+0,16* 

ɻʨʫʧʘ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦ-

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (n=10)  

 

 

1,201+0,036*/
#
 

 

 

0,318 

 

 

3,86+0,22*

/
#
 

*- p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ;  

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʩʚʠʜʯʘʪʴ ʧʨʦ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʩʪʘʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʱʫʨʽʚ, ʱʦ, ʙʝʟʫʤʦʚʥʦ, ʙʫʜʝ 

ʧʨʦʷʚʣʷʪʠʩʴ ʫ ʧʦʟʠʪʠʚʥʽʡ ʡʦʛʦ ʜʽʾ ʥʘ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ. 



 281 

6.11. ɾʦʚʯʦʩʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ɺ ʦʛʣʷʜʽ ʣʽʪʝʨʘʪʫʨʠ ʥʘʛʦʣʦʰʫʚʘʣʠ ʥʘ ʪʦʤʫ, ʱʦ ʧʘʪʦʛʝʥʝʟ ʥʝʘʣʢʦʛʦʣʴʥʦʾ 

ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʽ ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʠ ʚ ʤʝʪʘʙʦʣʽʟʤʽ ʚ 

ʧʝʯʽʥʮʽ ʽ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. ʉʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ ʩʧʨʘʚʣʷʻ 

ʞʦʚʯ ʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ. ʇʨʦʪʝ ʜʘʥʽ ʧʨʦ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʟʘ 

ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʚ ʜʦʩʪʫʧʥʽʡ ʥʘʤ ʣʽʪʝʨʘʪʫʨʽ ʥʝ 

ʙʫʣʠ ʟʥʘʡʜʝʥʽ. ʊʦʤʫ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʦʙôʻʤʥʫ ʰʚʠʜʢʽʩʪʴ 

ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʪʘ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 1,18+0,02 ʤʢʣ/ʛ ʧʝʯʽʥʢʠĿʭʚ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ, ʷʢʠʤ ʚ 

ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ 

ʞʦʚʯʽ ʟʤʝʥʰʫʚʘʣʘʩʴ ʜʦ 0,79+0,04 ʤʢʣ/ʛ ʧʝʯʽʥʢʠÅʭʚ., ʘʙʦ ʥʘ 33,1% (p<0,05). 

ʋ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʷʢ ʽ ʽʥʰʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʫʧʨʦʜʦʚʞ 3-ʭ ʛʦʜʠʥʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʴ (ʪʘʙʣ. 6.11.). ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʦʶ 

ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʜʦʩʣʽʜʫ. ɺ 1-ʡ, 2-ʡ, 3-ʡ, 4-ʡ, 5-ʡ ʽ 6-ʡ ʧʨʦʙʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 10,3% (p<0,05), 15,1% (p<0,05), 15,2% 

(p<0,05), 14,9% (p<0,05), 10,6% (p<0,05) ʪʘ 13,2% (p<0,05), ʚʽʧʦʚʽʜʥʦ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ- ʥ̔ʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʨʦʩʪʘʥʥʷ, ʧʨʦʪʝ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʝ ʙʫʣʦ. 

ʉʫʤʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ 

ʚ ʧʝʨʰʠʭ 3-ʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, ʘ 

4-ʡ, 5-ʡ ʽ 6-ʡ ʧʨʦʙʘʭ ʚʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 19,1% (p<0,05), 27,3% (p<0,05), ʪʘ 

30,8% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ.6.11). ʉʫʤʘ 
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ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʫʨʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʪʘʫʨʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ ʫ ʱʫʨʽʚ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʚ 4-ʡ, 5-ʡ ʽ 6-ʡ ʧʨʦʙʘʭ ʞʦʚʯʽ ʟʨʦʩʪʘʣʘ, ʘ ʚ 5-ʡ 

ʧʨʦʙʽ ʚʦʥʘ ʚʽʜʥʦʚʣʶʚʘʣʘʩʴ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʟ 1-ʾ ʧʦ 6-ʫ ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʤʝʥʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ ʥʘ 30,9% (p<0,05), 31,3% (p<0,05), 34,8% 

(p<0,05), 32,7% (p<0,05), 32,9% (p<0,05) ʪʘ 40,3% (p<0,05) (ʪʘʙʣ. 6.11). 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʟ 1-ʾ 

ʧʦ 6-ʫ ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʨʦʩʪʘʣʘ ʥʘ 20,8% (p<0,05), 23,8% (p<0,05), 25,7% 

(p<0,05), 22,4% (p<0,05), 22,8% (p<0,05) ʪʘ 33,9% (p<0,05), ʚʽʜʧʦʚʽʜʥʦ. ʇʨʦʪʝ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʞʦʚʯʽ ʥʝ ʜʦʩʷʛʘʣʘ. 

ʊʘʙʣʠʮʷ 6.11 

ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

(ʄ+m) 

ɾʦʚʯʥʽ 

ʢʠʩʣʦʪʠ 

ʇʦʨʷʜʢʦ-

ʚʠʡ ʥʦʤʝʨ  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʚ ʤʛ% 

ʂʦʥʪʨʦʣʴ (n=6) ɻɯʆ (n=6) ɻɯʆ + ʅɼʎ (n=6) 

1 2 3 4 5 

ʊʘʫʨʦʭʦʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 201,2+8,4 180,4+6,3* 185,6+4,8* 

2 200,3+6,8 170,1+8,6* 183,3+6,5* 

3 199,7+7,1 169,7+7,2* 178,7+8,1* 

4 198,5+8,6 168,9+5,2* 177,2+7,7* 

5 195,9+9,1 175,2+4,2* 174,3+6,4* 

6 193,8+7,0 168,2+4,2* 170,0+9,2* 

ʉʫʤʽʰ ʪʘʫ-

ʨʦʭʝʥʦʜʝʟ-

ʦʢʩʠʭʦʣʝʚʦʾ ʽ 

ʪʘʫʨʦʜʝʟ-

ʦʢʩʠʭʦʣʝʚʦʾ 

1 105,2+9,3 105,8+8,6 107,8+10,1 

2 108,3+9,5 112,6+9,5 105,8+6,9 

3 108,4+8,6 98,3+6,0 100,4+5,6 

4 103,9+7,5 84,1+5,6* 90,2+5,4* 

5 99,2+8,0 72,1+5,1* 82,3+8,8 

6 96,6+7,3 66,8+4,0* 78,6+5,2
*/#

 

ɻʣʽʢʦʭʦʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 154,0+13,8 106,4+9,7* 128,5+6,5
*/#

 

2 153,8+11,9 105,6+8,8* 130,7+9,3
*/#

 

3 153,6+8,6 100,1+6,9* 125,8+8,4
*/#

 

4 149,7+10,0 100,8+7,1* 123,4+7,8
*/#

 

5 146,4+9,9 98,2+6,2* 120,6+9,8
*/#

 

6 140,3+10,3 83,7+7,1* 112,1+10,4
*/#
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 6.11 

1 2 3 4 5 

ʉʫʤʽʰ 

ʛʣʽʢʦʭʝʥʦ-

ʜʝʟʦʢʩʠʭʦ-

ʣʝʚʦʾ ʪʘ ʛʣʽ-

ʢʦʜʝʟʦʢʩʠʭʦ-

ʣʝʚʦʾ ʢʠʩʣʦʪ 

1 38,5+3,8 36,4+3,3 37,5+3,2 

2 37,5+3,7 37,6+3,5 36,3+2,8 

3 37,1+3,5 35,5+3,2 36,2+4,0 

4 35,9+2,9 33,6+3,4 33,5+2,4 

5 34,9+3,0 33,8+3,4 34,6+4,1 

6 33,3+2,8 31,2+3,4 32,3+2,9 

ʍʦʣʝʚʘ 

ʢʠʩʣʦʪʘ 

1 24,0+1,4 27,6+1,2* 26,2+2,2 

2 23,9+0,9 27,9+1,2* 25,9+3,1 

3 22,8+1,9 28,1+1,5* 24,8+2,3 

4 22,2+1,0 28,7+1,2* 24,9+2,8 

5 21,2+0,8 25,8+1,6* 23,4+3,4 

6 20,4+1,1 24,6+1,4* 23,0+1,8 

ʉʫʤʽʰ ʭʝʥʦ-

ʜʝʟʦʢʩʠʭʦ-

ʣʝʚʦʾ ʽ ʜʝʟʦʢ-

ʩʠʭʦʣʝʚʦʾ 

1 12,9+0,9 13,5+0,9 13,7+1,4 

2 12,9+0,8 12,8+0,8 13,0+1,3 

3 13,6+0,9 14,4+0,8 12,8+1,1 

4 13,5+1,0 14,5+0,9 12,6+1,2 

5 13,6+1,1 14,4+1,0 12,6+1,1 

6 13,0+0,9 14,0+0,8 12,4+0,8 

ʇʨʠʤʽʪʢʘ: * - ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ ʛʣʽʢʦʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʪʘ ʛʣʽʢʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ 

ʢʠʩʣʦʪ ʷʢ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ, ʪʘʢ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʫʤʘʪʫ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʝ ʟʘʟʥʘʚʘʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.11). 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʫʤʘʪʫ ʥʘʪʨʽʶ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟ 1-ʾ ʧʦ 6-ʫ ʧʨʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʨʦʩʪʘʣʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 15,0% (p<0,05), 16,7% (p<0,05), 23,2% (p<0,05), 29,3% 

(p<0,05), 21,7% (p<0,05) ʪʘ 20,6% (p<0,05) ʚʽʜʧʦʚʽʜʥʦ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʫʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʫʩʽʭ ʧʨʦʙʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʥʠʞʫʚʘʣʘʩʴ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ.  

ʅʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʽʰʽ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʽ ʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʷʢ ʫ ʱʫʨʽʚ ʚʽʢʦʤ 4 
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ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʪʘʢ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʫʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ (ʪʘʙʣ. 6.11). 

ʆʜʝʨʞʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʚ ʞʦʚʯʽ. ɿʨʦʩʪʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʦʾ ʞʦʚʯʥʦʾ ʢʠʩʣʦʪʠ, ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʢʩʠʯʥʠʭ 

ʚʧʣʠʚʽʚ ʷʢ ʥʘ ʧʝʯʽʥʢʫ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʤ ʚ ʮʽʣʦʤʫ. ʅʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ 

ʟʙʽʣʴʰʫʚʘʚ ʭʦʣʝʨʝʟ ʪʘ ʧʦʢʨʘʱʫʚʘʚ ʩʧʝʢʪ ʭʦʣʘʪʽʚ ʚ ʞʦʚʯʽ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ 

ʟʤʝʥʰʝʥʥʷ ʢʦʥôʶʛʦʚʘʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʻ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʥôʶʛʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ 4-ʤʽʩʷʯʥʠʭ ʱʫʨʘʭ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ (ʪʘʙʣ. 6.12). ʗʢʱʦ ʫ ʽʥʪʘʢʪʥʠʭ 

ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥôʶʛʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʟʥʘʭʦʜʠʚʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ 13,5 - 13,9, ʪʦ ʫ ʱʫʨʽʚ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚʽʥ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 8,9 ï 9,4.  

ʊʘʙʣʠʮʷ 6.12 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʪʘ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (ʄ+m)  

ʉʝʨʽʷ ʜʦʩʣʽʜʫ ʇʦʨʷʜʢʦʚʠʡ 

ʥʦʤʝʨ 

ʧʨʦʙʠ 

ɾʦʚʯʥʽ ʢʠʩʣʦʪʠ ʚ ʤʛ% ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʥôʶʛʘʮʽʾ 
ʢʦʥôʶʛʦʚʘʥʽ ʚʽʣʴʥʽ 

1 2 3 4 5 

 

 

ʂʦʥʪʨʦʣʴ 

(n=6) 

1 498,9+8,8 36,9+1,2 13,5 

2 499,7+8,0 36,8+0,9 13,6 

3 498,8+7,0 36,4+1,4 13,7 

4 488,0+7,3 35,7+1,0 13,7 

5 477,4+7,5 34,8+1,0 13,7 

6 464,0+6,9 33,4+1,0 13,9 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 6.12 

1 2 3 4 5 

4-ʭ ʤʽʩʷʯʥʽ 

ʱʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ (n=6) 

1 429,0+7,0* 41,1+1,1* 10,4 

2 425,9+7,6* 40,7+1,0* 10,4 

3 403,6+5,4* 42,5+1,2* 9,5 

4 387,4+5,3** 43,2+1,1* 8,9 

5 379,3+4,4* 40,2+1,3* 9,4 

6 349,9+4,7** 38,6+1,1* 9,1 

4-ʭ ʤʽʩʷʯʥʽ 

ʱʫʨʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

(n=6) 

1 459,4+6,2
*/#

 39,9+1,8 11,5 

2 456,1+6,4
*/#

 38,9+2,2 11,7 

3 441,1+6,5
*/#

 37,6+1,7 11,7 

4 424,3+5,8
*/#

 37,5+2,0# 11,3 

5 411,8+7,3
**/#

 36,0+2,3 11,4 

6 393,0+6,9
**/#

 35,4+1,3 11,1 

*- p<0,05, ** - p<0,01 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ;  

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

 

ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʅɼʎ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʟʨʦʩʪʘʚ ʽ ʫʧʨʦʜʦʚʞ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 11,1 ʜʦ 11,7. ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʭʦʯʘ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʽ ʥʝ ʩʷʛʘʚ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ, ʚʽʥ ʙʫʚ ʙʽʣʴʰʠʤ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ 

ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʭʦʣʝʩʪʝʨʦʣ-7Ŭ-

ʛʽʜʨʦʢʩʠʣʘʟʠ, ʟʘ ʫʯʘʩʪʽ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʢʣʘʩʠʯʥʠʤ, 

ʪʦʙʪʦ ʥʝʡʪʨʘʣʴʥʠʤ ʰʣʷʭʦʤ. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 6.13, ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ ʤʝʥʰʦʶ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 17,1% (p<0,05), 19,6% (p<0,05), 
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20,8% (p<0,05), 19,4% (p<0,05), 17,7% (p<0,05) ʪʘ 22,0% (p<0,05) ʟ 1-ʾ ʧʦ 6-ʫ 

ʧʨʦʙʠ, ʚʽʜʧʦʚʽʜʥʦ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʟʨʦʩʪʘʣʘ ʥʘ 8,2% (p<0,05), 12,0% 

(p<0,05), 11,0% (p<0,05), 9,0% (p<0,05), 6,4% (p<0,05) ʪʘ 11,5% (p<0,05), 

ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʥʝ ʚʽʜʥʦʚʣʶʚʘʣʘʩʴ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 

ʊʘʙʣʠʮʷ 6.13 

ʂʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (ʄ+m) 

 ˉ 

ʧʨʦʙʠ 

ʊʨʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ɼʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʽ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ʂʦʝʬʽʮʽʻʥʪ 

ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ 

1 2 3 4 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n=6) 

1 379,2+7,9 156,6+4,7 2,4 

2 378,0+6,5 158,7+4,7 2,4 

3 376,1+5,9 159,1+4,3 2,4 

4 370,4+6,5 153,3+3,8 2,4 

5 363,5+6,6 147,7+4,0 2,5 

6 354,5+6,1 142,9+3,7 2,5 

ɻʨʫʧʘ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

(n=6) 

1 314,4+5,7* 155,7+4,3 2,0 

2 303,8+6,2* 163,0+4,6 1,9 

3 297,9+5,2* 148,2+3,3* 2,0 

4 298,4+4,5* 132,2+3,3* 2,3 

5 299,2+4,0* 120,3+4,7* 2,5 

6 276,5+4,2* 112,4+2,7* 2,5 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 6.13 

ɻʨʫʧʘ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ (n=6) 

1 2 3 4 

1 340,3+4,5
*/#

 159,0+4,9 2,1 

2 340,2+6,3
*/#

 155,1+3,7 2,2 

3 330,7+6,2
*/#

 149,4+3,6 2,2 

4 325,5+6,1
*/#

 136,3+3,0* 2,4 

5 318,3+6,5
*/#

 129,5+4,7* 2,5 

6 308,3+7,1
*/#

 123,3+3,0
*
/
#
 2,5 

*- ʨ<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʦʙʦʶ ʚ ʢʦʥʪʨʦʣʽ;  

# - p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ.  
 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʚ ʧʝʨʰʽ ʜʚʽ ʧʨʦʙʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ. ɿ 3-  ʾʧʦ 6-ʫ ʧʨʦʙʫ ʚʦʥʘ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 6,9% (p<0,05), 13,8% (p<0,05), 18,6% (p<0,05) ʪʘ 21,3% (p<0,05), 

ʚʽʜʧʦʚʽʜʥʦ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ʞʦʚʯʽ ʚ ʧʝʨʰʽ ʪʨʠ ʧʨʦʙʠ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 

ʢʦʥʪʨʦʣʶ. ɺ ʪʨʴʦʭ ʦʩʪʘʥʥʽʭ ʧʨʦʙʘʭ ʚʦʥʘ ʙʫʣʘ ʤʝʥʰʦʶ ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ 

ʢʦʥʪʨʦʣʽ ʥʘ 11,1% (p<0,05), 12,3% (p<0,05) ʪʘ 13,7% (p<0,05). ʊʽʣʴʢʠ ʚ ʦʩʪʘʥʥʽʡ 

ʰʦʩʪʽʡ ʧʨʦʙʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʠʛʽʜʨʦʢʩʠʭʦʣʘʥʦʚʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʙʫʣʘ ʥʘ 9,7% 

(p<0,05) ʙʽʣʴʰʦʶ ʟʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʟʥʠʞʫʚʘʚʩʷ ʚ ʧʝʨʰʽ 4 ʧʨʦʙʠ, ʘ ʧʦʪʽʤ 

ʧʦʚʝʨʪʘʚʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʋ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʞʦʚʯʽ ʚ ʧʝʨʰʽ 4 ʧʨʦʙʠ ʟʨʦʩʪʘʚ ʽ ʙʫʚ 

ʙʽʣʴʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʈʽʚʥʷ ʢʦʥʪʨʦʣʶ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʜʦʩʷʛʘʚ ʚ ʯʝʪʚʝʨʪʽʡ 

ʧʨʦʙʽ, ʘ ʚ ʧʝʨʰʠʭ ʪʨʴʦʭ ʚʽʥ ʟʘʣʠʰʘʚʩʷ ʤʝʥʰʠʤ. 
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6.12. ɽʢʩʧʨʝʩʽʷ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 

ʮʝʨʽʶ 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ Tgfb1 ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʜʦʨʽʚʥʶʚʘʚ 

1,000+0,127 ʚʽʜʥʦʩʥʦ ɓ-ʘʢʪʠʥʫ (ʨʠʩ. 1). ɺ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʚʽʥ ʟʨʦʩʪʘʚ ʫ 1,7 ʨʘʟʘ (p Ò 0,001) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

ɺʽʜʦʤʦ, ʱʦ ʣʝʧʪʠʥ, ʛʦʨʤʦʥ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʘʧʝʪʠʪ, ʘʢʪʠʚʫʻ JAK/STAT3 ʽ 

PI3K/AKT ʰʣʷʭʠ ʽ ʚʠʢʣʠʢʘʻ ʥʘʜʝʢʩʧʨʝʩʽʶ Tgfb1 ʫ ʨʠʙʦʢ Danio [561]. ʊʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʢʫʤʫʣʷʮʽʷ ʪʨʠʛʮʽʮʝʨʠʜʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʽʥʜʫʢʦʚʘʥʘ 

ʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ ʘʙʦ ʭʦʣʝʩʪʦʨʦʣʦʤ, ʻ ʪʨʠʛʝʨʦʤ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʣʝʧʪʠʥʫ ʚ 

ʢʨʦʚʽ [547]. ʈʘʥʽʰʝ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʱʫʨʽʚ ʨʦʟʚʠʚʘʣʦʩʷ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, 

ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʨʦʟʚʠʪʢʦʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ [562]. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ 

ʣʝʧʪʠʥʫ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʟʨʦʩʪʘʚ ʥʘ 45,9% ʽ 61,2% ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʘʤʮʽʚ ʽ ʩʘʤʦʢ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʇʦʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʟ 

ʦʜʝʨʞʘʥʠʤʠ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʟʚʦʣʷʻ ʟʘʢʣʶʯʠʪʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʣʝʧʪʠʥʫ ʚ ʦʨʛʘʥʽʟʤʽ ʽʥʜʫʢʫʻ ʥʘʜʝʢʩʧʨʝʩʽʶ ʤʈʅʂ ʛʝʥʫ Tgfb1, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʅɾʍʇ ʪʘ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʜʦ ʬʽʙʨʦʟʫ ʽ ʥʘʚʽʪʴ ʨʘʢʫ ʧʝʯʽʥʢʠ [547]. ʇʨʠ ʮʴʦʤʫ 

ʟʨʦʩʪʘʥʥʷ ʩʝʢʨʝʮʽʾ ʣʝʧʪʠʥʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʠ ʦʞʠʨʽʥʥʷ: ʯʠ ʙʫʣʦ ʚʦʥʦ 

ʽʥʜʫʢʦʚʘʥʝ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʜʽʻʪʦʶ, ʯʠ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʱʫʨʷʪʘʤ ʚ 

ʨʘʥʥʴʦʤʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ (ʨʠʩ. 6.25). 

ʋ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʅɼʎ, ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Tgfb1 ʙʫʚ ʚ 1,3 ʨʘʟʘ (ʨ<0,01) ʥʠʞʯʠʤ, 

ʥʽʞ ʫ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʟʘ ʫʤʦʚ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʚʦʜʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʟʘʣʠʰʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚ 1,4 ʨʘʟʘ (ʨ<0,01) 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ.  
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ʈʠʩʫʥʦʢ 6.25 ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʘ Tgfb1 ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʟʘ ʫʤʦʚ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʷ, M+SD (n=10): 

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʱʫʨʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ; 3 ï ʱʫʨʠ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ;  

** ï p Ò 0,01, *** ï p Ò 0,001 ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ;  

## - p Ò 0,01 ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʘʥʽʰʝ ʦʜʝʨʞʘʥʠʤʠ ʥʘʤʠ 

ʜʘʥʠʤʠ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʥʝʦʥʘʪʘʣʴʥʠʤ 

ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʘ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʅɼʎ [631].  ʊʘʢ ʷʢ ʧʨʠ 

ʮʴʦʤʫ ʘʢʫʤʫʣʷʮʽʷ ʪʨʠʛʮʽʮʝʨʠʜʽʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʟʤʝʥʰʫʻʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʣʝʧʪʠʥʫ, ʷʢʠʡ ʻ ʽʥʜʫʢʪʦʨʦʤ ʥʘʜʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ 

Tgfb1 ʚ ʧʝʯʽʥʮʽ [632]. 

ɼʘʣʽ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ Ptgs2 ʚ ʛʨʫʧʽ 

ʪʚʘʨʠʥ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʫʚ ʚʠʱʠʤ ʫ 8,2 ʨʘʟʽʚ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. (ʨʠʩ. 6.26). 
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ʈʠʩʫʥʦʢ 6.26. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʘ Ptgs2 ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʪʘ ʟʘ ʫʤʦʚ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, M+SD (n=10):  

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ʱʫʨʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ; 3 ï ʱʫʨʠ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ;  

* - p<0,05, *** ï p<0,001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ (ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ);  

### ï p<0,001 ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 

 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʯʠʩʣʝʥʥʦʶ ʥʠʟʢʦʶ ʥʘʫʢʦʚʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ, ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʧʨʠ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʚ ʧʝʯʽʥʮʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʝʥʫ Ptgs2 [558,559]. 

ʋ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ ʚʚʦʜʠʣʠ ʅɼʎ, ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 

ʤʈʅʂ ʛʝʥʫ Ptgs2 ʙʫʚ ʫ 4,8 ʨʘʟʽʚ (ʨ<0,001) ʥʠʞʯʠʤ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʽʟ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. ɺʽʜʥʦʩʥʦ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʽʥ ʙʫʚ ʙʽʣʴʰʠʤ 

ʫ 1,7 ʨʘʟʽʚ (ʨ<0,05). ʆʪʞʝ, ʅɼʎ ʯʘʩʪʢʦʚʦ ʟʥʠʞʫʚʘʚ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʫ 

Ptgs2 ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʎʽ ʜʘʥʽ ʥʝ ʚʠʢʣʠʢʘʣʠ ʧʦʜʠʚʫ ʟ ʧʦʛʣʷʜʫ ʥʘ 

ʧʦʪʫʞʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʅɼʎ [379], ʘ, ʷʢ ʚʽʜʦʤʦ, ʨʝʘʢʪʠʚʥʽ ʬʦʨʤʠ 
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ʢʠʩʥʶ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʟʘ ʫʤʦʚ ʟʘʧʘʣʝʥʥʷ, ʻ ʧʦʪʫʞʥʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ 

ʝʢʩʧʨʝʩʽʾ  ʤʈʅʂ ʛʝʥʫ Ptgs2 [560,633]. 

ɺʠʱʝ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ) ʤʠ ʦʧʠʩʫʚʘʣʠ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ, 

ʱʦ ʢʦʜʫʻʪʴʩʷ ʛʝʥʦʤ Hgf, ʷʢ ʪʘʢʦʛʦ, ʱʦ ʧʨʦʪʠʜʽʻ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ, ʚʦʣʦʜʽʻ 

ʨʝʛʝʥʝʨʫʶʯʦʶ ʪʘ ʘʥʛʽʦʛʝʥʥʦʶ ʜʽʻʶ, ʟʘʭʠʱʘʻ ʛʝʧʘʪʦʮʠʪʠ ʚʽʜ ʘʧʦʧʪʦʟʫ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6.27. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʘ Hgf ʫ ʧʝʯʽʥʮʽ ʰʫʨʽʚ ʧʨʠ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʤʫ ʦʞʠʨʽʥʥʽ ʪʘ ʧʨʠ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʤʫ ʦʞʠʨʽʥʥʽ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ M+SD (n=10): 

ʢ ï ʢʦʥʪʨʦʣʴ; ʛʥ ï ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ; ʛʥ+ʥʜʮ ï ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ + ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ;  

*** ï p Ò 0,001, ** ï p Ò 0,01 ʚʽʜʥʦʩʥʦ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ;  

### - p Ò 0,001 ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ. 

 

ʅʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ Hgf ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʦʞʠʨʽʥʥʷʤ ʙʫʚ ʫ 4,2 ʨʘʟʠ (p<0,001) ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ (ʨʠʩ. 6.27) 

ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʷʢʠʤ ʧʝʨʽʦʜʠʯʥʦ 

ʚʚʦʜʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʷ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ 2,8 ʨʘʟʠ (ʨ<0,001) 
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ʥʠʞʯʠʤ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʟʘʣʠʰʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ ʚ 1,5 ʨʘʟʠ (ʨ< 0,01). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʯʠʩʣʝʥʥʦʶ ʥʠʟʢʦʶ ʥʘʫʢʦʚʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ, ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʧʨʠ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʚ ʧʝʯʽʥʮʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʝʥʫ Hgf [558,559]. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʰʦʩʪʦʛʦ ʨʦʟʜʽʣʫ 

1. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʝʥʰʫʚʘʣʦ ʤʘʩʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ ʥʘ 60,6% (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʭʦʯʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ ʟʘʟʥʘʚʘʣʠ ʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʟʤʽʥ.  

2. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʱʫʨʘʤ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʚʘʣʦ ʙʽʦʭʽʤʽʯʥʽ 

ʽʥʜʠʢʘʪʦʨʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʝʯʽʥʮʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ. 

3. ʋ ɦʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʽʥʜʝʢʩ ʅʆʄɸ-ɯR ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʫʣʠ ʪʘʢʠʤʠ ʞ, ʷʢ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ. 

4. ʅʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʚʘʚ ʧʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʦʙʤʽʥʫ. 

5. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʝʨʽʦʜʠʯʥʦ 

ʚʚʦʜʠʣʠ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʙʽʣʦʢ- ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʷ ʫ ʟʨʦʩʪʘʥʥʽ ʚʽʜʩʦʪʢʫ ʩʝʨʝʜʥʴʦ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 65-96 ʢɼʘ ʪʘ ʥʠʟʴʢʦ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 5-29 ʢɼʘ. 

6. ɼʦʚʝʜʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʣʽʧʽʜʥʠʡ 

ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ, ʭʦʯʘ ʽ 100%-ʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʡʦʛʦ ʥʝ ʚʽʜʙʫʚʘʣʦʩʴ. 

7. ɿʘ ʜʽʾ ʧʝʨʽʦʜʠʯʥʦ ʚʚʝʜʝʥʦʛʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʩʫʪʪʻʚʦ 

ʚʽʜʥʦʚʣʶʚʘʣʘʩʴ, ʭʦʯʘ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʚʦʥʘ ʪʘʢ ʽ ʥʝ ʧʦʚʝʨʪʘʣʘʩʴ. 

8. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʟʤʝʥʰʫʚʘʚ ʚʤʽʩʪ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL-1‍ ʪʘ IL-12B p40) ʚ ʩʠʚʦʨʦʪʮʽ ʢʨʦʚʽ ʽ 

ʚʽʜʥʦʚʣʶʚʘʚ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʨʽʚʝʥʴ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-4, 
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IL-10 ʽ TGF- ‍ ʫ ʱʫʨʽʚ ʽʟ ʤʦʜʝʣʣʶ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʚʠʢʣʠʢʘʥʦʛʦ 

ʥʝʦʥʘʪʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

9. ʅʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʞʦʚʯʽ ʟʙʽʣʴʰʫʚʘʚ ʭʦʣʝʨʝʟ ʪʘ ʧʦʢʨʘʱʫʚʘʚ ʩʧʝʢʪʨ 

ʭʦʣʘʪʽʚ ʚ ʞʦʚʯʽ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʋ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʥ'ʶʛʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʟʨʦʩʪʘʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. 

10. ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ 

Tgfb1, Ptgs2 ʪʘ Hgf ʙʫʣʠ ʚʽʜʧʦʚʽʜʥʦ ʚ 1,3 ʨʘʟʠ (ʨ<0,01), 4,8 ʨʘʟʠ (ʨ<0,001) ʪʘ 

2,8 ʨʘʟʠ (ʨ<0,001) ʤʝʥʰʠʤʠ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʬʽʙʨʦʟʫ ʪʘ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʘ ʜʽʾ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʪʘʪʪʷʭ [11, 12, 21, 23] ʪʘ 

ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʬʦʨʫʤʽ [53] (ʜʠʚ. ɼʦʜʘʪʦʢ ɸ). 
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ʈʆɿɼɯʃ 7 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ 

ɿʛʽʜʥʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʧʝʨʚʠʥʥʦʾ, ʚʪʦʨʠʥʥʦʾ 

(ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ) ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ (ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ) 

çʅʝʘʣʢʦʛʦʣʴʥʘ ʞʠʨʦʚʘ ʭʚʦʨʦʙʘ ʧʝʯʽʥʢʠ (ʅɾʍʇ) ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ 

ʭʨʦʥʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ʅɾʍʇ ʦʙôʻʜʥʫʻ ʩʧʝʢʪʨ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʧʝʯʽʥʢʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʞʠʨʦʚʠʤ ʛʝʧʘʪʦʟʦʤ, 

ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ʅɸʉɻ), ʬʽʙʨʦʟʦʤ, ʮʠʨʦʟʦʤ ʧʝʯʽʥʢʠ ʪʘ 

ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʶ ʢʘʨʮʠʥʦʤʦʶ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʝ 

ʚʞʠʚʘʶʪʴ ʘʣʢʦʛʦʣʴ ʚ ʛʝʧʘʪʦʪʦʢʩʠʯʥʠʭ ʜʦʟʘʭè. ʏʘʩʪʦ ʟʘʤʽʩʪʴ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʫ ʚʞʠʚʘʶʪʴ ʩʠʥʦʥʽʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟ, ʷʢʠʡ ʽ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʚ 

ʩʚʦʾʡ ʨʦʙʦʪʽ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʮʠʨʦʟ ʧʝʯʽʥʢʠ ʥʝʚʽʨʫʩʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ 

40% ʚʠʧʘʜʢʽʚ ʻ ʥʘʩʣʽʜʢʦʤ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʅɾʍʇ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʅɾʍʇ 

ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ 10-40% ʧʦʧʫʣʷʮʽʾ [634], ʧʨʦʙʣʝʤʘ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʪʘ ʣʽʢʫʚʘʥʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʛʣʠʙʣʝʥʥʷ ʪʘ ʧʝʨʝʭʦʜʫ ʥʘ ʥʦʚʽ ʬʘʟʠ ʅɾʍʇ ʻ ʙʝʟʫʤʦʚʥʦ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. ɸʜʞʝ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʧʨʦʬ̔ʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʥʝ ʚʠʨʽʰʫʶʪʴ ʜʘʥʫ ʧʨʦʙʣʝʤʫ, ʱʦ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʟôʷʩʦʚʘʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʧʘʪʦʛʝʥʝʟʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

ʆʜʥʘ ʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʩʪʘʥʫ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʦʞʠʨʽʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʚʪʦʨʠ ʯʘʩʪʦ ʦʪʨʠʤʫʚʘʣʠ 

ʧʨʦʪʠʣʝʞʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʣʦ ʩʪʚʦʨʠʪʠ ʻʜʠʥʫ ʢʘʨʪʠʥʫ ʤʝʭʘʥʽʟʤʫ 

ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ.  

ɺ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʱʫʨʘʭ ʦʙʨʘʣʠ ʨʽʟʥʽ ʤʦʜʝʣʽ ʦʞʠʨʽʥʥʷ: ʚʠʩʦʢʦ-

ʢʘʣʦʨʽʡʥʫ ʜʽʻʪʫ (ɺʂɼ) ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʟʤʝʥʰʝʥʠʤ 

ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ (ɺʂɼ #C 11024 (Research Dietes, New Brunswick, NJ)) ʽ ʤʦʜʝʣʴ, 

ʟʘ ʷʢʦʶ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʨʝʻʩʪʨʫʚʘʣʦʩʴ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ ʙʝʟ ʧʨʦʷʚʫ ʛʽʧʝʨʬʘʛʽʾ. 

ʇʝʨʝʜ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 
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ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʻ ʟʤʽʥʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʪʦʙʪʦ ʫʩʫʥʝʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ [635,636]. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʧʝʨʝʾʜʘʥʥʷ, ʚʞʠʚʘʥʥʷ ʾʞʽ ʙʘʛʘʪʦʾ ʥʘ 

ʣʝʛʢʦ ʜʦʩʪʫʧʥʽ ʚʫʛʣʝʚʦʜʠ, ʦʞʠʨʽʥʥʷ, ʤʘʣʦʨʫʭʦʤʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ 2 ʪʠʧʫ [634]. ʋ ʚʠʧʘʜʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʤʽʥʘ ʢʦʨʤʫ ʥʘ ʟʚʠʯʘʡʥʠʡ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʟ ʯʘʩʦʤ ʜʘʻ ʧʦʟʠʪʠʚʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ʎʝ ʞ ʩʪʦʩʫʻʪʴʩʷ ʽ ʣʶʜʝʡ: ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʽ ʢʘʣʦʨʽʡʥʦʩʪʽ ʾʞʽ, ʘ 

ʪʘʢʦʞ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʂʦʣʠ 

ʨʦʟʛʣʷʜʘʻʤʦ ʦʞʠʨʽʥʥʷ ʛʽʧʦʪʘʣʘʤʽʯʥʦʛʦ ʛʝʥʝʟʫ (ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ï 

ʮʝ ʤʦʜʝʣʴ ʦʞʠʨʽʥʥʷ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ [637] ʘʙʦ 

ʪʨʠʚʘʣʝ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʨʤʫ [638]), ʟʤʽʥʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ 

ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ, ʘʜʞʝ ʪʘʢʝ ʦʞʠʨʽʥʥʷ ʚʠʥʠʢʘʻ ʟʘ ʫʤʦʚ ʩʧʦʞʠʚʘʥʥʷ ʟʚʠʯʘʡʥʦʾ 

ʾʞʽ, ʜʦ ʷʢʦʾ ʚʠʨʦʙʥʠʢʠ ʜʦʜʘʶʪʴ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ - ʤʦʥʦʥʘʪʨʽʻʚʫ ʩʽʣʴ 

ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ. ʎʝ ʧʦʧʫʣʷʨʥʘ ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ ɽ621, ʷʢʘ ʧʦʩʠʣʶʻ ʩʤʘʢ 

ʾʞʽ, ʧʦʣʽʧʰʫʻ ʾʾ ʟʘʧʘʭ ʽ ʚʠʛʣʷʜ [639, 640]. ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʘʭ, ʜʝ ʚʽʥ ʤʘʩʢʫʻ ʩʤʘʢ ʩʦʾ ʽ ʧʦʩʠʣʶʻ ʩʤʘʢʦʚʽ 

ʚʽʜʯʫʪʪʷ ʤôʷʩʘ, ʮʝʡ ʩʤʘʢ ʥʘʟʚʘʥʦ ʫʤʘʤʽ [640]. ɼʦʚʝʜʝʥʦ, ʱʦ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ 

ʥʘ ʪʣʽ ʾʞʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʘʩʠʯʝʥʠʭ ʞʠʨʽʚ ʽ/ʘʙʦ ʪʨʘʥʩʞʠʨʽʚ ʧʨʦʚʦʢʫʻ 

ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ ʪʘ ʩʠʩʪʝʤʥʽ ʘʥʦʤʘʣʽʾ [641]. ʂʨʽʤ ʪʦʛʦ, ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʘʢʮʠʥʘʭ ʷʢ ʢʦʥʩʝʨʚʘʥʪ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨ, ʷʢʠʡ ʨʦʙʠʪʴ ʚʘʢʮʠʥʠ 

ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ ʪʘ ʧʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ 

[642]. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʾ 

ʧʨʦʚʦʜʠʣʠ ʩʘʤʝ ʥʘ ʤʦʜʝʣʽ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ (15-18 ʪʠʞʥʽʚ) ʪʘ ʫ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ (ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ, ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ) 

ʜʦʚʝʜʝʥʦ ʥʘʷʚʥʽʩʪʴ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ʇʦʨʽʚʥʷʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ ʫ ʱʫʨʽʚ ʟ ʨʽʟʥʠʤʠ ʤʦʜʝʣʷʤʠ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʙʫʜʝʤʦ ʧʨʦʚʦʜʠʪʠ ʣʠʰʝ ʟʘ ʪʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʥʝ ʦʧʠʩʘʥʽ ʚ 

ʜʠʩʝʨʪʘʮʽʾ ɺʦʻʡʢʦʚʦʾ ɼ.ʆ. [363]. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʦʙʽʚ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʾ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʠ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ, ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ 
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ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ, ʙʽʣʢʦʚʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ.   

ɿʤʽʥʠ ʚ ʧʝʯʽʥʮʽ, ʱʦ ʧʝʨʝʜʫʶʪʴ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʟô̫ ʩʦʚʘʥʠʤʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ ʚʧʣʠʚʘʻ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʛʣʶʢʦʟʠ ʽ ʣʽʧʽʜʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʩʪʝʘʪʦʟ, ʘ ʧʦʪʽʤ ʟʘʧʘʣʝʥʥʷ ʧʝʯʽʥʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʪʦʛʝʥʝʟʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʦʪʨʠʤʘʥʽ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʜʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ. ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʞʠʨʦʚʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ ʧʦʨʫʰʫʻʪʴʩʷ ʩʢʣʘʜ ʽ 

ʮʽʣʽʩʥʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʤʝʤʙʨʘʥ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʥʠʢʘʻ ʦʢʩʠʜʘʪʠʚʥʠʡ 

ʩʪʨʝʩ, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʷʢʽ ʧʦʪʝʥʮʽʶʶʪʴ 

ʤʝʭʘʥʽʟʤʠ ʘʧʦʧʪʦʟʫ [643]. ʅʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ 

ʛʝʧʘʪʦʮʠʪʠ ʚ ʮʽʣʦʤʫ: ʧʦʩʠʣʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʟʘʧʘʣʝʥʥʷ, ʘʧʦʧʪʠʯʥʽ ʽ ʥʝʢʨʦʪʠʯʥʽ 

ʷʚʠʱʘ. ɺʩʝ ʮʝ ʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ ʚ ʮʽʣʦʤʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ɓ-ʦʢʠʩʥʝʥʥʷ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʻ 

ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʦʟ - ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʮʠʪʦʧʣʘʟʤʽ ʛʝʧʘʪʦʮʠʪʽʚ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʣʽʧʽʜʥʠʭ ʚʝʟʠʢʫʣʘʭ. ɺ ʧʝʯʽʥʮʽ ʘʢʪʠʚʫʶʪʴʩʷ 

ʟʽʨʢʦʚʽ ʢʣʽʪʠʥʠ, ʷʢʠʤ ʥʘʣʝʞʠʪʴ ʛʦʣʦʚʥʘ ʨʦʣʴ ʫ ʬʽʙʨʦʛʝʥʝʟʽ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʨʦʟʫ 

ʧʝʯʽʥʢʠ [644, 645].  

ɯʥʰʽ ʘʚʪʦʨʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʝʬʝʢʪʽ ʚʽʜ ʥʘʜʤʽʨʥʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʘ ʩʘʤʝ ʧʦʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʫ 

ʮʠʪʦʧʣʘʟʤʽ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʘʢʫʤʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʘʢʫ 

ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦʚôʷʟʫʶʪʴ ʟ ʜʦʩʠʪʴ ʧʦʛʘʥʠʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʨʘʥʥʽʭ ʩʪʘʜʽʡ, ʷʢʽ ʫ ʭʚʦʨʠʭ ʧʨʦʪʽʢʘʶʪʴ ʙʝʟʩʠʤʧʪʦʤʥʦ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʽʡ ʧʨʠ ʨʦʟʚʠʪʦʢʫ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. ɭʜʠʥʝ ʥʘ ʯʦʤʫ ʩʭʦʜʷʪʴʩʷ ʧʦʛʣʷʜʠ ʙʽʣʴʰʦʩʪʽ ʚʯʝʥʠʭ ï ʮʝ 

ʮʝʥʪʨʘʣʴʥʘ ʨʦʣʴ ʨʦʟʚʠʪʢʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʫ ʧʘʪʦʛʝʥʝʟʽ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘʜʞʝ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ ʙʽʣʴʰʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʫ ʙʘʛʘʪʴʦʭ ʭʚʦʨʠʭ 

ʟʽ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ [646]. 
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ʊʘʢ ʟʚʘʥʘ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, 

ʭʦʯʘ ʥʘ ʩʴʦʛʦʜʥʽ ʮʝ ʛʽʧʦʪʝʪʠʯʥʽ ʧʨʠʧʫʱʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʞʝ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʦʢʠʩʣʝʥʠʭ ʭʽʥʦʥʦʚʠʭ ʩʧʦʣʫʢ, ʷʢ ʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʥʷ 

ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʥʽʚ ʤʽʞ ʢʦʤʧʣʝʢʩʘʤʠ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ. ʋ ʥʦʨʤʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ (ɽʊʃ) 

ʧʦʚôʷʟʘʥʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʝʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ɸʌʂ, ʘʣʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʘ ʤʽʪʦʭʦʥʜʨʽʡ ʥʝʡʪʨʘʣʽʟʫʻ ʾʭ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ. ɿʘ ʫʤʦʚ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʷʢ ʚʩʪʘʥʦʚʣʝʥʦ ʨʷʜʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ɽʊʃ, ʷʢʝ ʚʚʘʞʘʶʪʴ 

ʧʝʨʰʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʧʦʩʠʣʝʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʟʘ ʮʠʭ ʫʤʦʚ. ɯʥʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʢʦʣʠ ʧʽʜʚʠʱʫʶʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɽʊʃ ʥʘ ʬʦʥʽ 

ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʽʥʰʠʭ. ʆʙʠʜʚʘ ʚʩʪʘʥʦʚʣʝʥʽ ʚʘʨʽʘʥʪʠ ʟʤʽʥ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʚʢʘʟʫʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ. 

ʈʽʟʥʦʥʘʧʨʘʚʣʝʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʘʥʠʭ ʩʧʨʠʯʠʥʝʥʘ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʠʤ 

ʭʘʨʘʢʪʝʨʦʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʪʘ, ʥʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʢʘʟʫʻ ʥʘ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʠʡ ʪʘ ʙʘʛʘʪʦʝʪʘʧʥʠʡ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ [465, 647].  

ʂʨʽʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʜʘʥʠʭ ʱʦʜʦ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʜʦʩʠʪʴ ʮʽʢʘʚʠʤ ʻ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʮʽʻʾ 

ʧʘʪʦʣʦʛʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʠ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʯʠʥʥʠʢʘ, 

ʷʢʠʡ ʚʠʢʣʠʢʘʚ ʨʦʟʚʠʪʦʢ ʅɾʍʇ, ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ 

ʟʤʽʥʶʶʪʴʩʷ ʦʜʥʘʢʦʚʠʤ ʯʠʥʦʤ, ʭʦʯʘ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʩʠʤʧʪʦʤʠ ʤʦʞʫʪʴ 

ʚʘʨʽʶʚʘʪʠ. ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʧʝʨʰʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʪʽʢʘʶʪʴ 

ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʝʟʩʠʤʧʪʦʤʥʦ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʫʩʢʣʘʜʥʶʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ, ʘʣʝ ʽ ʥʝ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʽ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʦʯʘʪʠ ʣʽʢʫʚʘʥʥʷ. ʊʘʢ, 

ʙʽʣʴʰʽʩʪʴ ʚʯʝʥʠʭ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʦʞʠʨʽʥʥʷʤ, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʪʘ ʧʨʦʙʣʝʤʘʤʠ ʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʶ 

ʩʠʩʪʝʤʦʶ [648]. ʇʨʦʪʝ ʽʩʥʫʶʪʴ ʜʘʥʽ, ʱʦ ʫ ʜʝʷʢʠʭ ʭʚʦʨʠʭ ʤʦʞʝ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʥʘʜʣʠʰʢʦʚʦʾ ʚʘʛʠ ʽ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʘʣʝ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ 
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ʚʘʞʢʘ ʬʦʨʤʘ ʅɾʍʇ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʽʙʨʦʟʦʤ ʪʘ ʯʘʩʪʢʦʚʦʶ ʘʙʦ ʧʦʚʥʦʶ 

ʚʪʨʘʪʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʫ [555, 556, 557]. ɺʩʝ ʚʠʱʝ ʥʘʟʚʘʥʝ 

ʘʢʪʫʘʣʽʟʫʻ ʧʨʦʙʣʝʤʫ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʘʪʦʛʝʥʝʟʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʪʘ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʧʨʠ ʨʽʟʥʠʭ ʟʘ ʝʪʽʦʣʦʛʽʻʶ ʪʠʧʘʭ ʅɾʍʇ. ʉʘʤʝ 

ʪʦʤʫ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʨʽʚʥʷʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʚʠʢʣʠʢʘʥʦʛʦ ʨʽʟʥʠʤʠ ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɺ ʧʦʰʫʢʦʚʽʡ ʩʠʩʪʝʤʽ ñNCBI PubMedò ʟʘ ʧʦʰʫʢʦʚʠʤʠ ʩʣʦʚʘʤʠ çʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʝ ʦʞʠʨʽʥʥʷ ʪʘ ʤʽʪʦʭʦʥʜʨʽʾè ʟʥʘʡʜʝʥʦ ʣʠʰʝ 55 ʨʦʙʽʪ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ 

ʮʝ ʨʦʙʦʪʠ 2011-2019 ʨʦʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ 

ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ɽʊʃ ʧʨʠʩʚʷʯʝʥʦ ʥʝ ʙʽʣʴʰʝ 10 ʨʦʙʽʪ. ɺ ʨʦʙʦʪʽ J. Garcia 

[649] ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʚʘʨʠʥʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʜʘʣʠ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʧʝʯʽʥʮʽ [650; 652; 653]. ɸʣʝ 

ʥʘʚʽʪʴ ʦʜʥʘ ʤʦʜʝʣʴ ʦʞʠʨʽʥʥʷ ʜʘʚʘʣʘ ʧʨʦʪʠʣʝʞʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢ ʟʘ ʜʘʥʠʤʠ 

ʦʜʥʠʭ ʘʚʪʦʨʽʚ, ʫ ʥʦʢʘʫʪʥʠʭ ob/ob ʤʠʰʝʡ ʟʤʝʥʰʫʚʘʣʘʩʴ ʘʢʪʠʚʥʽʩʪʴ 

ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [654; 655], ʟʘ ʜʘʥʠʤʠ ʽʥʰʠʭ - ʘʢʪʠʚʥʽʩʪʴ 

ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʨʦʩʪʘʣʘ [652;  656].  

ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʩʫʢʮʠʥʘʪ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʟʤʝʥʰʫʚʘʣʘʩʴ. ʅʘʧʨʦʪʠ, ʟʨʦʩʪʘʣʠ ʅɸɼʅ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ, 

ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ ʽ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ. ʅʘʡʙʽʣʴʰ 

ʚʠʨʘʟʥʽ ʟʤʽʥʠ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʙʫʣʠ ʫ ʅ
+
-ɸʊʌʘʟʥʽʡ ʘʢʪʠʚʥʦʩʪʽ. 

ɺʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 43,0% (ʨ<0,05). ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʠʥʪʝʟ 

ʩʫʧʝʨʦʢʩʠʜ ʘʥʽʦʥʫ, ʘ ʥʝ ɸʊʌ. ʉʭʦʞʽ ʟʤʽʥʠ ʨʝʻʩʪʨʫʚʘʣʠ ʫ ʤʠʰʝʡ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʢʘʬʝʪʝʨʽʡʥʽʡ ʜʽʻʪʽ [650]. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʤʝʥʰʝʥʥʷ ʅ
+
-

ɸʊʌʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ 

ʤʠʰʝʡ [664] ʪʘ ʫ ʛʨʠʟʫʥʽʚ ʧʽʜʨʦʜʠʥʠ ʄʫʨʽʥʝ [658]. ʆʩʪʘʥʥʷ ʨʦʙʦʪʘ ʻ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦʶ, ʪʘʢ ʷʢ ʧʦʢʘʟʫʻ, ʱʦ ʞʠʨʦʚʘ ʜʽʻʪʘ ʫ ʪʚʘʨʠʥ ʚʠʢʣʠʢʘʻ ʨʦʟʚʠʪʦʢ 
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ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʜʣʠʰʢʫ ʝʥʝʨʛʽʾ. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥʦʛʦ 

ʚʠʩʥʦʚʢʫ ʦʪʨʠʤʘʣʠ ʚ ʽʥʰʽʡ ʨʦʙʦʪʽ [659]. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ ʫ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ̔ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʧʦʢʘʟʘʣʠ 

ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ. ʉʫʢʮʠʥʘʪ - 

ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ, ʅɸɼʅ - ʂʦQ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ, ʂʦQ-ʮʠʪʦʭʨʦʤ ʩ-

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʘ, ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʥʘ ʽ ʅ
+
-ɸʊʌʘʟʥʘ ʘʢʪʠʚʥʦʩʪʽ ʙʫʣʠ ʩʫʪʪʻʚʦ 

ʟʥʠʞʝʥʠʤʠ. ʅʝ ʙʫʜʝʤʦ ʟʫʧʠʥʷʪʠʩʷ ʥʘ ʨʦʙʦʪʽ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʤʽʪʦʭʦʥʜʨʽʡ 

ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʎʽʡ ʧʨʦʙʣʝʤʽ ʧʨʠʩʚʷʯʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ [660; 661; 662]. ɿʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, 

ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ, 

ʱʦ ʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʠʥʪʝʟʫ ɸʊʌ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʜʤʽʨʥʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʛʝʧʘʪʦʮʠʪʠ. ʗʢʱʦ ʜʣʷ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ, ʮʝ 

ʥʝ ʻ ʜʠʚʥʠʤ, ʘʜʞʝ ʚʦʥʠ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʫ, ʪʦ ʫ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʧʦʨʫʰʫʚʘʣʠʩʷ ʤʝʭʘʥʽʟʤʠ 

ʥʝʡʨʦ-ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ. ʎʝ ʧʨʦʷʚʣʷʣʦʩʷ ʫ ʜʠʩʣʽʧʽʜʝʤʽʾ: 

ʟʨʦʩʪʘʥʥʷʤ ʫ ʩʠʚʦʨʦʪʮʽ ʢʨʦʚʽ ʚʤʽʩʪʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, 

ʣ̔ ʧʦʧʨʦʪʝʾʜʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʽ ʟʘʛʘʣʴʥʦʛʦ 

ʭʦʣʝʩʪʝʨʦʣʫ. ɺ ʧʝʯʽʥʮʽ ʟʨʦʩʪʘʚ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʽ ʟʘʛʘʣʴʥʦʛʦ 

ʭʦʣʝʩʪʝʨʦʣʫ. ʋ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʟʨʦʩʪʘʣʠ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ, ʟʘʛʘʣʴʥʠʭ 

ʬʦʩʬʦʣʽʧʽʜʽʚ ʪʘ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʦʣʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ 

ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʪʘ ʧʦʨʫʰʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ [528; 529]. 

ɼʠʩʣʽʧʽʜʝʤʽʷ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʙʫʣʘ 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ɺʂɼ. ʆʪʞʝ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʙʽʣʴʰ ʧʦʪʫʞʥʦʛʦ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʙʽʣʴʰʦʛʦ 

ʫʨʘʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ, ʱʦ ʽ ʩʧʦʩʪʝʨʽʛʘʣʠ. 

ʇʦʨʫʰʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʧʦʚôʷʟʘʥʦ ʽʟ ʾʾ ʩʪʨʫʢʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ, ʟʤʽʥʘʤʠ ʫ 

ʙʽʣʢʦʚʦ-ʣʽʧʽʜʥʦʤʫ ʩʢʣʘʜʽ, ʷʢʽ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʫ ʨʦʟʜʽʣʘʭ 3 ʽ 4. ʋ ʱʫʨʽʚ ʽʟ 
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ʦʞʠʨʽʥʥʷʤ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ, ʧʦ-ʧʝʨʰʝ, ʬʘʢʪ ʟʨʦʩʪʘʥʥʷ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ, ʷʢʠʡ 

ʨʝʛʫʣʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʽʚ ɽʊʃ. ʇʦ-ʜʨʫʛʝ, ʬʘʢʪ ʟʨʦʩʪʘʥʥʷ  

ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ, ʚʤʽʩʪ ʷʢʠʭ ʚ 

ʥʦʨʤʽ ʥʝʟʥʘʯʥʠʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨeʩʫ [107; 212; 

464; 466]. 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʶ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ɺʂɼ ʪʘ ʧʽʩʣʷ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ 

ʨʦʟʚʠʪʦʢ ʟʤʽʥ ʫ ʊ-ʢʣʽʪʠʥʥʦʤʫ ʽʤʫʥʽʪʝʪʽ [484; 485; 486] ʪʘ ʟʘʛʘʣʴʥʦʾ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʠ ʦʞʠʨʽʥʥʷ [663; 664; 665; 666; 667]. 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʙʽʦʣʦʛʽʯʥʦʤʫ ʘʤʽʥʫ, ʱʦ ʚʽʜʽʛʨʘʻ 

ʽʥʪʝʛʨʘʣʴʥʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʛʦʤʝʦʩʪʘʟʫ ʝʥʝʨʛʽʾ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ  - 

ʩʝʨʦʪʦʥʽʥʫ [117; 123]. ʋ ʩʩʘʚʮʽʚ ʩʝʨʦʪʦʥʽʥ, ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʨʝʛʫʣʶʻ ʧʦʚʝʜʽʥʢʫ, ʧʨʠʛʥʽʯʫʻ ʘʧʝʪʠʪ ʽ ʩʧʨʠʷʻ ʚʠʪʨʘʪʽ ʝʥʝʨʛʽʾ 

ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʢʦʨʠʯʥʝʚʫ ʞʠʨʦʚʫ ʪʢʘʥʠʥʫ. ʂʨʽʤ 

ʪʦʛʦ, ʩʝʨʦʪʦʥʽʥ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘʣʫʯʝʥʠʡ ʜʦ ʥʝʨʚʦʚʦʛʦ ʢʦʥʪʨʦʣʶ 

ʤʦʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʠʰʝʯʥʠʢʘ ʪʘ ʩʝʢʨʝʮʽʾ ʨʽʜʠʥʠ ʚ ʥʴʦʤʫ [668]. ʇʨʦʪʝ ʜʽʷ 

ʩʝʨʦʪʦʥʽʥʫ ʧʦʰʠʨʶʻʪʴʩʷ ʟʘ ʤʝʞʽ ʥʝʡʨʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʚ 

ʝʥʪʝʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʥʘ ʧʝʨʠʬʝʨʠʯʥʽ ʪʢʘʥʠʥʠ. ʉʝʨʦʪʦʥʽʥ ʻ 

ʤʝʜʽʘʪʦʨʦʤ ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʭ ʥʝʥʝʡʨʦʥʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʜʠʭʘʣʴʥʽ ʨʫʭʠ, ʛʝʤʦʩʪʘʟ, ʪʦʥʫʩ ʩʫʜʠʥ, 

ʽʤʫʥʽʪʝʪ, ʟʘʧʘʣʝʥʥʷ ʚ ʢʠʰʝʯʥʠʢʫ [210]. ʇʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

cʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʾ cʠcʪʝʤʠ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʨʷʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ cʪʘʥʽʚ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʧcʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ: ʜʝʤʝʥʮʽʶ, 

ʰʠʟʦʬʨʝʥʽʶ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʩʠʭʦʟʠ, ʜʝʧʨʝcʽʶ ʪʘ ʪʨʠʚʦʞʥʽ cʪʘʥʠ [669]. ʅʘ ʬʦʥʽ 

ʜʝʧʨʝcʽʾ ʯʘcʪʦ ʟʙʽʣʴʰʫʻʪʴcʷ ʚʞʠʚʘʥʥʷ ʾʞʽ, ʱʦ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʧʨʠʯʠʥʦʶ 

ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ [670]. ʊʦʤʫ, ʥʘʤʠ ʜʦcʣʽʜʞʝʥʦ ʙʽʦʭʽʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʱʦ 

cʫʧʨʦʚʦʜʞʫʶʪʴ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ.  
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʟʘ 

ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʧʦʨʫʰʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʾ ʩʠʩʪʝʤʠ. ʎʝ ʧʨʦʷʚʣʷʣʦʩʷ ʫ ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʪʘ 

ʪʨʠʧʪʦʬʘʥʫ, ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ, ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ, ʱʦ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʦʜʝʨʞʘʥʠʭ ʥʘ ʽʥʰʠʭ ʤʦʜʝʣʷʭ ʦʞʠʨʽʥʥʷ 

[159]. ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʦʜʥʦʯʘʩʥʦ ʟʥʠʞʫʻʪʴʩʷ 

ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ - ʪʨʠʧʪʦʬʘʥʛʽʜʨʦʢcʠʣʘʟʠ ʽ 

ʪʨʠʧʪʦʬʘʥ ʜʝʢʘʨʙʦʢcʠʣʘʟʠ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʢʪʠʚʥʽcʪʴ ʤʦʥʦʘʤʽʥʦʦʢcʠʜʘʟʠ ï 

ʝʥʟʠʤʫ, ʱʦ ʢʘʪʘʙʦʣʽʟʫʻ cʝʨʦʪʦʥʽʥ [159]. ɸʚʪʦʨʘʤʠ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ 

ʫʤʦʚ ʦʞʠʨʽʥʥʷ cʠʥʪʝʟ cʝʨʦʪʦʥʽʥʫ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ʧʨʠʛʥʽʯʫʻʪʴʩʷ. ɺ 

ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʩʠʥʪʝʟ 

ʩʝʨʦʪʦʥʽʥʫ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʥʝ ʧʨʠʛʥʽʯʫʚʘʚʩʷ, ʪʘʢ ʷʢ ʪʨʠʧʪʦʬʘʥ-

ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʟʘʟʥʘʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ, ʘ 

ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʘʚʽʪʴ ʟʨʦʩʪʘʣʘ. ɺʚʘʞʘʻʤʦ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʻ ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʨʝʘʢʮʽʻʶ 

ʛʦʤʝʦʩʪʘʟʫ ʚ ʦʨʛʘʥʽʟʤʽ. ɿʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʥʠʞʯʝ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ ʩʪʠʤʫʣʶʻ ʨʝʘʢʮʽʾ, ʷʢʽ ʧʨʦʪʠʜʽʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʧʘʜʽʥʥʶ ʡʦʛʦ ʚʤʽʩʪʫ. ɺ 

ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʟʨʦʩʪʘʣʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʥʦʘʤʽʥʦʢʩʠʜʘʟʠ (ʄɸʆ), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʠʣʝʥʫ ʜʝʛʨʘʜʘʮʽʶ ʩʝʨʦʪʦʥʽʥʫ. ʑʝ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ 

ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʤʽʩʪʫ ʚʝʣʠʢʠʭ 

ʥʝʡʪʨʘʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ (lʘrgʝ nʝutrʘl ʘmʽnʦʘcʽds, LNɸɸ), ʷʢʽ ʟʜʘʪʥʽ 

ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʪʨʠʧʪʦʬʘʥʦʤ ʟʘ ʻʜʠʥʠʡ ʰʣʷʭ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʤʦʟʦʢ ʯʝʨʝʟ 

ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ. ʊʘʢʠʤ ʰʣʷʭʦʤ ʻ ʪʨʘʥcʧʦʨʪʝʨ ʚʝʣʠʢʠʭ 

ʥʝʡʪʨʘʣʴʥʠʭ ʘʤʽʥʦʢʠcʣʦʪ 1-ʛʦ ʪʠʧʫ (LɸT1-4F2). ɸ ʟʙʽʣʴʰʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʚʤʽʩʪʫ ʚʝʣʠʢʠʭ ʥʝʡʪʨʘʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʱʫʨʽʚ ʧʦʢʘʟʘʥʦ ʥʘ 3-ʭ ʽʥʰʠʭ 

ʤʦʜʝʣʷʭ ʦʞʠʨʽʥʥʷ [159]. ʅʘʨʝʰʪʽ, ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʽʥʜʦʣʘʤʽʥ 2, 3-

ʜʠʦʢcʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʣʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʻ ʜʦʢʘʟʦʤ 
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ʘʢʪʠʚʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ 

ʤʦʟʢʫ. ʎʝ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʤʦʟʢʫ ʱʫʨʽʚ ʜʘʥʦʾ ʛʨʫʧʠ.  

ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʾ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʪʨʠʧʪʦʬʘʥʫ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʫʣʠ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤʠ ʟʽ ʟʤʽʥʘʤʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʤʦʟʢʫ ʪʘ, ʦʯʝʚʠʜʥʦ, ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ï 

ʪʨʠʧʪʦʬʘʥʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ, ʱʦ ʚʝʜʝ ʜʦ ʙʽʣʴʰ ʰʚʠʜʢʦʾ 

ʜʝʛʨʘʜʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʟʢʫ ʪʘ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʚ ʛʦʤʦʛʝʥʘʪʽ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ 

ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʟʨʦʩʪʘʚ, ʘ ʪʨʠʧʪʦʬʘʥʫ ʟʤʝʥʰʫʚʘʚʩʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʩʥʘʞʝʥʥʷ ʡʦʛʦ ʟʘʧʘʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʦʛʦ ʩʠʥʪʝʟʫ 

ʩʝʨʦʪʦʥʽʥʫ. ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ 

ʢʠʰʮʽ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʤʦʞʝ ʙʫʪʠ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʄɸʆ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʝʛʨʘʜʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ. 

ʊʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ ʪʣʽ ʥʝʟʤʽʥʝʥʦʾ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. ʊʦʙʪʦ, ʧʝʨʰʘ ʪʘ ʜʨʫʛʘ ʩʪʘʜʽʾ 

ʙʽʦʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ ʥʝ ʙʫʣʠ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ. ʅʘʩʪʫʧʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʫ 

ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʙʫʣʠ ʰʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ 

ʪʨʠʧʪʦʬʘʥʫ. ʊʘʢ, ʷʢʱʦ ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʦʢcʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʦʟʢʫ ʱʫʨʽʚ 

ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʞʠʨʽʥʥʷʤ ʟʨʦʩʪʘʣʘ, ʪʦ ʧʦʢʘʟʘʥʦ ʟʥʠʞʝʥʥʷ ʽʥʜʦʣʘʤʽʥ 

2, 3-ʜʠʦʢʩʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ. 

ʇʦʰʫʢ ʥʦʚʠʭ ʥʝʪʦʢʩʠʯʥʠʭ ʟʘʩʦʙʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʪʘ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ. ʊʘʢ ʷʢ ʦʞʠʨʽʥʥʷ 
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ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʠʩʣʽʧʽʜʝʤʽʶ, ʧʘʮʽʻʥʪʘʤ ʧʨʠʟʥʘʯʘʶʪʴ ʬʽʙʨʘʪʠ. ɸʣʝ ʪʨʠʚʘʣʝ 

ʣʽʢʫʚʘʥʥʷ ʬʽʙʨʘʪʘʤʠ ʧʦʨʫʰʫʻ ʬʫʥʢʮʽʶ ʙʝʪʘ-ʢʣʽʪʠʥ, ʽ ʧʦʨʫʰʫʻ ʩʝʢʨʝʮʽʶ 

ʽʥʩʫʣʽʥʫ, ʩʪʠʤʫʣʴʦʚʘʥʫ ʛʣʶʢʦʟʦʶ ʫ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ [671]. ʊʦʤʫ ʧʦʯʘʣʠ ʧʦʰʫʢ ʽʥʰʠʭ ʤʦʞʣʠʚʠʭ ʟʘʩʦʙʽʚ ʟ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʜʽʻʶ ʧʨʦʪʠ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʽʥʛʽʙʽʪʦʨ ʣʽʧʦʧʨʦʪʝʾʥʣʽʧʘʟʠ (fasting-induced 

adipose factor (FIAF)), ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʢʠʰʝʯʥʠʢʫ, ʧʝʯʽʥʮʽ ʽ ʞʠʨʦʚʽʡ 

ʪʢʘʥʠʥʽ ʟʘʭʠʱʘʻ germ-free ʪʚʘʨʠʥʠ ʚʽʜ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ [672]. ʅʘ 

ʩʴʦʛʦʜʥʽ ʨʦʣʴ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʫ ʛʦʤʝʦʩʪʘʟʽ ʤʝʪʘʙʦʣʽʟʤʫ ʝʥʝʨʛʽʾ ʙʽʣʴʰʝ 

ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ [673]. ɿ ʰʠʨʦʢʦʛʦ ʘʨʩʝʥʘʣʫ ʤʦʞʣʠʚʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘ 

ʨʦʣʴ ʟʘʩʦʙʽʚ ʢʦʨʝʢʮʽʾ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʦʙʨʘʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ çʉʽʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʪʘ ʩʫʙʩʪʘʥʮʽʶ ʟ ʧʨʝʙʽʦʪʠʯʥʦʶ ʜʽʻʶ ï 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʽʦʢʩʠʜ ʮʝʨʽʶ. ʊʘʢʽ ʨʽʟʥʽ ʧʨʝʧʘʨʘʪʠ ʦʙôʻʜʥʫʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ʧʦʢʨʘʱʫʚʘʪʠ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ. ɰʭ ʧʝʨʽʦʜʠʯʥʝ 

ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʥʘ ʪʣʽ ɺʂɼ ʪʘ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʚʘʣʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʦʞ ʩʫʪʪʻʚʦ 

ʧʦʢʨʘʱʫʚʘʣʦ ʛʽʩʪʦʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ ʧʝʯʽʥʢʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʤʝʥʰʝʥʥʷʤ 

ʩʪʝʘʪʦʟʫ ʽ ʣʦʙʫʣʷʨʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ. ʇʨʠ ʮʴʦʤʫ ʜʽʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʙʫʣʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʅɼʎ. ʗʢʽ ʞ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ? 

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ germ-free ʤʠʰʝʡ ʟʙʽʣʴʰʝʥʽ ʨʽʚʥʽ ʬʦʩʬʦʨʠʣʴʦʚʘʥʦʾ ɸʄʈ-

ʘʢʪʠʚʦʚʘʥʦʾ ʧʨʦʪʝʾʥʢʽʥʘʟʠ (ɸʄʈʂ) ʚ ʤôʷʟʘʭ ʽ ʧʝʯʽʥʮʽ. ɸʄʈʂ ï ʢʣʶʯʦʚʠʡ 

ʬʝʨʤʝʥʪ, ʷʢʠʡ ʢʦʥʪʨʦʣʶʻ ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʪʘʪʫʩ ʢʣʽʪʠʥ ʽ ʘʢʪʠʚʫʻ ʢʣʶʯʦʚʽ 

ʬʝʨʤʝʥʪʠ ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʚʢʣʶʯʘʶʯʠ ʘʮʝʪʠʣ-ʉʦɸ-

ʢʘʨʙʦʢʩʠʣʘʟʫ ʽ ʢʘʨʥʽʪʠʥ-ʧʘʣʴʤʽʪʦ ʪʨʘʥʩʬʝʨʘʟʫ I, ʱʦ ʻ ʧʦʢʘʟʥʠʢʦʤ ʟʙʽʣʴʰʝʥʠʭ 

ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ. ʊʦʯʥʠʡ ʰʣʷʭ, ʯʝʨʝʟ ʷʢʠʡ ʤʽʢʨʦʙʽʦʪʘ ʩʠʛʥʘʣʽʟʫʻ ʜʦ ɸʄʈʂ 

ʧʝʯʽʥʢʠ ʘʙʦ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ, ʥʝʚʽʜʦʤʠʡ, ʘʣʝ, ʦʯʝʚʠʜʥʦ, ʥʝʟʘʣʝʞʥʠʡ ʚʽʜ 

ʘʥʛʽʦʧʦʝʪʠʥ-ʧʦʜʽʙʥʦʛʦ ʙʽʣʢʘ FIAF (fasting-induced adipose factor) [672]. ɯʥʰʠʡ 

ʤʝʭʘʥʽʟʤ ʧʦʚôʷʟʘʥʠʡ ʟ ʦʪʨʠʤʘʥʥʷʤ ʝʥʝʨʛʽʾ ʟ ʥʝʧʝʨʝʪʨʘʚʣʶʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʾʞʽ. ʂʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ, ʱʦ ʨʦʟʱʝʧʣʶʻ ʩʢʣʘʜʥʽ ʚʫʛʣʝʚʦʜʠ (ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ) 
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ʧʨʦʜʫʢʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦʩʘʭʘʨʠʜʽʚ ʽ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʪʘʢʠʭ ʷʢ ʘʮʝʪʘʪ, ʧʨʦʧʽʦʥʘʪ, ʙʫʪʠʨʘʪ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʘʞʣʠʚʝ 

ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ [279; 674; 675]. ɺ ʢʠʰʝʯʥʠʢʫ ʚʦʥʠ ʜʽʶʪʴ ʷʢ ʩʠʛʥʘʣʴʥʽ 

ʤʦʣʝʢʫʣʠ ʽ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ, ʧʨʠʥʘʡʤʥʽ, ʜʣʷ ʜʚʦʭ G-ʧʨʦʪʝʾʥ 

ʟʚôʷʟʘʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, GPR41 ʽ GPR43, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʢʠʰʝʯʥʠʢʘ [676; 677]. Gpr41, ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ 

ʝʥʜʦʢʨʠʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʢʠʰʝʯʥʠʢʘ, ʤʦʞʝ ʙʫʪʠ ʨʝʛʫʣʷʪʦʨʦʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʙʘʣʘʥʩʫ ʭʘʟʷʾʥʘ ʯʝʨʝʟ ʝʬʝʢʪʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ. ɸʢʪʠʚʘʮʽʷ 

Gpr41 ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʮʽʶ ʧʝʧʪʠʜʫ YY, ʛʦʨʤʦʥʫ ʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ 

ʢʠʰʝʯʥʠʢʘ, ʷʢʠʡ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʛʘʣʴʤʫʻ ʤʦʪʦʨʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʟʙʽʣʴʰʫʻ 

ʰʚʠʜʢʽʩʪʴ ʝʚʘʢʫʘʮʽʾ ʚʤʽʩʪʫ ʢʠʰʝʯʥʠʢʘ ʽ ʟʤʝʥʰʫʻ ʝʩʪʨʘʢʮʽʶ ʝʥʝʨʛʽʾ ʟ ʾʞʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʯʠ ʥʘ ʧʝʨʠʬʝʨʠʯʥʫ ʫʪʠʣʽʟʘʮʽʶ ʛʣʶʢʦʟʠ [678; 679]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ Gpr43-/- ʤʠʰʽ ʻ ʨʝʟʠʩʪʝʥʪʥʠʤʠ ʜʦ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʦʞʠʨʽʥʥʷ, ʱʦ, ʧʨʠʥʘʡʤʥʽ, ʯʘʩʪʢʦʚʦ ʻ ʥʘʩʣʽʜʢʦʤ ʨʝʛʫʣʴʦʚʘʥʠʭ Gpr43 ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ. 

ɺʧʝʨʰʝ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʧʨʦʙʽʦʪʠʢʘ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ ʫ ʱʫʨʽʚ ʥʘ 

ʤʦʜʝʣʽ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ. Nagata M. ʽ ʩʧʽʚʨ. ʚʠʷʚʠʣʠ, ʱʦ ʫ ʱʫʨʽʚ 

ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ ʚʽʮʽ 29 ʪʠʞʥʽʚ ʨʦʟʚʠʚʘʣʦʩʴ 

ʦʞʠʨʽʥʥʷ ʙʝʟ ʧʦʣʽʬʘʛʽʾ ʽ ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʛʣʶʢʦʟʫʨʽʷ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ ʛʽʧʝʨʪʨʦʬʽʶ ʦʩʪʨʽʚʮʽʚ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʽ ʽʥʩʫʣʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʤʠʰʝʡ ʚʽʢʦʤ 29 ʽ 54 ʪʠʞʥʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʤʠʰʘʤʠ [502]. ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʥʘ ʨʘʥʥʽʡ ʬʘʟʽ 

ʦʞʠʨ̔ʥʥʷ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʧʣʘʟʤʽ ʤʦʞʝ ʙʫʪʠ ʥʦʨʤʘʣʴʥʠʤ, ʘʣʝ ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ 

ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʻʶ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ, ʘ ʚʠʩʦʢʽ 

ʨʽʚʥʽ ʽʥʩʫʣʽʥʫ ʤʦʞʫʪʴ ʤʘʪʠ ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ ʚʥʘʩʣʽʜʦʢ ʧʨʷʤʦʾ 

ʛʽʧʝʨʩʝʢʨʝʮʽʾ ɓ-ʢʣʽʪʠʥʘʤʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. 

ʋ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʪʽʣʘ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʢʦʨʦʪʢʠʤʠ ʢʫʨʩʘʤʠ ʧʨʠʚʦʜʠʣʦ 

ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ, ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʫʪʪʻʚʠʤ 

ʟʤʝʥʰʝʥʥʷʤ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʾ ʽ ʽʥʜʝʢʩʦʤ ʅʆʄɸ ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʧʽʩʣʷ 
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ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟ ʧʝʨʽʦʜʠʯʥʠʤ ʚʚʝʜʝʥʥʷʤ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʦʨʽʚʥʷʥʦ ʱʫʨʘʤʠ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ 

ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʪʘ ʥʝ ʚʚʦʜʠʣʠ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ ʫ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʧʦʢʘʟʘʣʦ ʡʦʛʦ ʛʽʧʦʭʦʣʝʩʪʝʨʠʥʝʤʽʯʥʠʡ 

ʝʬʝʢʪ. ɼʝʷʢʽ ʤʝʭʘʥʽʟʤʠ ʜʘʥʦʛʦ ʝʬʝʢʪʫ ʦʧʠʩʘʥʽ ʥʘʤʠ ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 5.2). ʇʨʦʪʝ, ʽʩʥʫʶʪʴ ʽ ʽʥʰʽ ʤʝʭʘʥʽʟʤʠ. ɻʽʜʨʦʣʘʟʘ 

ʩʦʣʝʡ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʷʢʘ ʩʠʥʪʝʟʫʻʪʴʩʷ ʨʷʜʦʤ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʜʝʢʦʥôʶʛʘʮʽʶ ʞʦʚʯʥʠʭ ʩʦʣʝʡ ʚ ʧʦʨʦʞʥʠʥʽ ʢʠʰʝʯʥʠʢʘ ʽ ʟʘ 

ʦʙʤʝʞʝʥʥʷ ʘʙʩʦʨʙʮʽʾ ʭʦʣʝʩʪʝʨʦʣʫ ʯʝʨʝʟ ʝʥʪʝʨʦʮʠʪʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʜʝʢʦʥôʶʛʘʮʽʾ ʞʦʚʯʽ, ʱʦ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʦʩʠʣʝʥʥʷ 

ʢʘʪʘʙʦʣʽʟʤʫ ʭʦʣʝʩʪʝʨʦʣʫ, ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʘʙʩʦʨʙʮʽʾ ʽ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ [575; 680]. ɹʘʢʪʝʨʽʘʣʴʥʠʡ ʰʪʘʤ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʛʽʜʨʦʣʘʟʦʶ 

ʞʦʚʯʥʠʭ ʩʦʣʝʡ, ʚʽʜʱʝʧʣʶʻ ʛʣʽʮʠʥʦʚʫ ʘʙʦ ʪʘʫʨʠʥʦʚʫ ʛʨʫʧʫ ʚʽʜ ʢʦʥôʶʛʦʚʘʥʠʭ 

ʞʦʚʯʥʠʭ ʩʦʣʝʡ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʦʩʪʘʥʥʽ ʩʪʘʶʪʴ ʤʝʥʰ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʠʤʠ. ʎʷ 

ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʰʪʘʤʫ ʚ 

ʧʨʦʮʝʩʽ ʢʠʰʢʦʚʦʛʦ ʪʨʘʥʟʠʪʫ [681]. ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʱʦʜʦ ʧʦʟʠʪʠʚʥʦʾ ʜʽʾ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʨʠ ʦʞʠʨʽʥʥʽ ʪʘ ʩʪʝʘʪʦʛʝʧʘʪʦʟʽ ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʚ ʽʥʰʠʭ 

ʨʦʙʦʪʘʭ [292, 293, 296]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʭʝʤʘ 3. ʌʦʨʤʫʚʘʥʥʷ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʫ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʷ.  



 307 

ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʘ ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʘ ʧʨʦʙʣʝʤʘ ʫ ʛʘʣʫʟʽ 

ʬʽʟʽʦʣʦʛʽʾ ʪʨʘʚʣʝʥʥʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ ʜʽʻʪ- ʪʘ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʢʦʨʝʢʮʽʾ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʦʤ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʤ ʜʽʦʢʩʠʜʦʤ ʮʝʨʽʶ.    

1. ʋ ʱʫʨʽʚ, ʷʢʽ ʫʧʨʦʜʦʚʞ 18 ʪʠʞʥʽʚ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ 

ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʟʤʝʥʰʝʥʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ, ʪʘ ʫ 4-ʭ 

ʤʽʩʷʯʥʠʭ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ ʙʝʟ ʧʨʦʷʚʫ ʛʽʧʝʨʬʘʛʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʧʦʨʫʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ 

ʨʦʟʚʠʪʢʦʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʧʽʜʪʚʝʨʜʞʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ 

ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʻʶ ʭʚʠʣʽ ʟʩʫʚʫ. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʩʫʪʪʻʚʦ 

ʚʽʜʥʦʚʣʶʻ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʪʘ ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

2. ɺʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʪʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʦʙʤʽʥʫ ʚ ʤʦʟʢʫ ʫ 4-ʭ ʤʽʩʷʯʥʠʭ 

ʱʫʨʽʚ, ʷʢʠʤ ʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʟʤʽʥʶʚʘʣʠʩʴ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

- ʫ ʤʦʟʢʫ ʱʫʨʽʚ ʚʤʽʩʪ ʩʝʨʦʪʦʥʽʥʫ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 72,9% (p<0,001) 

ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʥʘ 93,3% (p<0,001) ʨʽʚʥʷ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʝʨʦʪʦʥʽʥʫ 

ʪʨʠʧʪʦʬʘʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ; 

- ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʝ ʧʦʚôʷʟʘʥʦ ʟʽ 

ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʠ ʪʘ ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʠ. 

ɿʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʤʦʟʢʫ ʥʠʞʯʝ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʪʠʤʫʣʶʻ 

ʨʝʘʢʮʽʾ, ʷʢʽ ʧʨʦʪʠʜʽʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʧʘʜʽʥʥʶ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ; 
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- ʥʘ ʪʣʽ ʩʫʪʪʻʚʦʛʦ ʧʘʜʽʥʥʷ ʚʤʽʩʪʫ ʪʨʠʧʪʦʬʘʥʫ ʚ ʤʦʟʢʫ ʧʽʜʚʠʱʝʥʥʷ 

ʪʨʠʧʪʦʬʘʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 65,9% (p<0,05) ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ 

ʩʝʨʦʪʦʥʽʥʫ;  

- ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ ʥʘ 41,7% (p<0,05) ʫ ʪʢʘʥʠʥʽ ʤʦʟʢʫ; 

- ʚ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʟʨʦʩʪʘʻ 

ʽʥʜʦʣʘʤʽʥ 2, 3-ʜʠʦʢʩʠʛʝʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʘ 122,2% (p<0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʢʪʠʚʘʮʽʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʨʠʧʪʦʬʘʥʫ ʚ 

ʤʦʟʢʫ, ʷʢʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʦʜʥʘ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʩʝʨʦʪʦʥʽʥʫ ʚ 

ʤʦʟʢʫ ʱʫʨʽʚ ʜʘʥʦʾ ʛʨʫʧʠ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʝʨʦʪʦʥʽʥʫ ʪʘ 

ʪʨʠʧʪʦʬʘʥʫ, ʘ ʪʘʢʦʞ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʦʟʢʫ ʽ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ 

ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. ɼʦʚʝʜʝʥʦ ʘʢʪʠʚʘʮʽʶ 

ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʤʝʪʘʙʦʣʽʟʤʫ ʩʝʨʦʪʦʥʽʥʫ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʽʥʜʦʣʘʤʽʥ 2,3-ʜʠʦʢʩʠʛʝʥʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʪʣʽ ʥʝʟʤʽʥʝʥʦʾ ʪʨʠʧʪʦʬʘʥ-

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʛʦʤʦʛʝʥʘʪʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʽʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 

4. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʦʙʤʽʥʫ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. ʇʽʩʣʷ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʫ ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ 

ʧʦʢʘʟʥʠʢʠ ʩʝʨʦʪʦʥʽʥʦʚʦʛʦ ʦʙʤʽʥʫ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʶʪʴʩʷ ʜʦ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ. 

5. ʋ ʱʫʨʽʚ, ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʧʝʨʽʦʜʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʚʤʽʩʪʫ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʽ ʟʥʠʞʝʥʥʶ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʛʨʘʜʘʮʽʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʽ 

ʧʦʢʨʘʱʝʥʥʷ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ. 
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6. ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʟʚʠʪʢʫ ʜʽʻʪ- ʪʘ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʻ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʽʥʘʤʠ ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ, ʧʽʜʚʠʱʝʥʥʷʤ ʦʢʠʩʥʝʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʟʤʽʥʘʤʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ. ʇʝʨʽʦʜʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ, ʩʫʪʪʻʚʦ 

ʚʽʜʥʦʚʣʶʻ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ 

ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ. 

7. ʋ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʚʠʢʣʠʢʘʥʠʤ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʶ ʜʽʻʪʦʶ ʘʙʦ 

ʚʚʝʜʝʥʥʷʤ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʟʤʽʥʶʻʪʴʩʷ ʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʪʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʤʝʤʙʨʘʥʽ, ʘʣʝ 

ʡ ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʤʽʪʦʭʦʥʜʨʽʾ ʚ ʮʽʣʦʤʫ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ, ʱʦ ʚ  

ʜʠʭʘʣʴʥʦʤʫ ʣʘʥʮʶʛʫ ʟʘʤʽʩʪʴ ɸʊʌ ʛʝʥʝʨʫʻʪʴʩʷ ɸʌʂ ʽ ʮʝ ʩʧʨʠʯʠʥʶʻ ʨʦʟʚʠʪʦʢ 

ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʷʢ ʫ ʤʽʪʦʭʦʥʜʨʽʾ, ʪʘʢ ʽ ʫ ʚʩʴʦʤʫ ʛʝʧʘʪʦʮʠʪʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʙʦ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʧʨʦʷʚʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ, ʟʥʠʞʫʻ ʚʤʽʩʪ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʥʘ ʪʣʽ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʤʽʩʪʫ ʢʘʨʜʽʦʣʽʧʽʥʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʜʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ. 

8. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʫ ʥʝʦʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʚʦʜʠʣʠ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ ʘʙʦ 

ʷʢʽ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʨʦʟʚʠʪʦʢ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʤʘʩʠ ʩʝʣʝʟʽʥʢʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʩʧʣʝʥʦʮʠʪʽʚ, 

ʥʘʩʣʽʜʢʦʤ ʻ ʜʠʩʬʫʥʢʮʽʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ, ʜʠʩʙʘʣʘʥʩ ʚʤʽʩʪʫ ʧʨʦ- ʪʘ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ɿʤʽʥʠ ʮʠʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʩʝʣʝʟʽʥʢʠ ʙʽʣʴʰ ʟʥʘʯʥʽ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʥʘʪʨʽʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʱʦ ʪʨʠʚʘʣʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ. 

ʇʝʨʽʦʜʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ 
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ʮʝʨʽʶ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʻ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʪʚʘʨʠʥ ʟ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʠʤʠ ʟʤʽʥʘʤʠ. 

9. ʋ ʱʫʨʽʚ ʽʟ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʪʨʠʚʘʣʠʤ ʧʝʨʝʙʫʚʘʥʥʷʤ ʥʘ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ, ʟʨʦʩʪʘʻ ʭʦʣʝʨʝʟ ʪʘ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʞʦʚʯʦʢʠʩʣʦʪʥʠʡ 

ʩʢʣʘʜ ʞʦʚʯʽ. ɿʦʢʨʝʤʘ, ʟʨʦʩʪʘʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘʫʨʦʢʦʥôʶʛʘʪʽʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, 

ʱʦ, ʦʯʝʚʠʜʥʦ, ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʧʦʩʠʣʝʥʥʷ ʦʙ'ʻʤʥʦʾ ʩʝʢʨʝʮʽʾ ʞʦʚʯʽ. ʇʨʠ 

ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥ'ʶʛʘʮʽʾ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʙʽʦʩʠʥʪʝʟʫ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ʋ ʱʫʨʽʚ ʽʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ, ʭʦʣʝʨʝʟ, 

ʥʘʚʧʘʢʠ, ʟʤʝʥʰʫʻʪʴʩʷ, ʧʨʦʪʝ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʧʝʢʪʨ ʭʦʣʘʪʽʚ ʚ ʞʦʚʯʽ: 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʟʨʦʩʪʘʻ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʥôʶʛʦʚʘʥʠʭ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʥôʶʛʘʮʽʾ ʪʘ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ. ʇʝʨʽʦʜʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʘʙʦ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʧʽʩʣʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʣʫʪʘʤʘʪʫ 

ʥʘʪʨʽʶ ʩʫʪʪʻʚʦ ʚʽʜʥʦʚʣʶʻ ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʪʘ ʩʢʣʘʜ ʭʦʣʘʪʽʚ. 

10. ɺ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ 

ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʶʪʴ ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf, ʱʦ ʻ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʨʦʟʚʠʪʦʢ ʬʽʙʨʦʟʫ ʪʘ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʝʯʽʥʮʽ. ʇʝʨʽʦʜʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʚʚʝʜʝʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʫ ʪʚʘʨʠʥ ʟʥʠʞʫʻ ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ 

ʤʈʅʂ ʛʝʥʽʚ Tgfb1, Ptgs2 ʪʘ Hgf ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ ʙʝʟ ʢʦʨʝʢʮʽʾ. ʇʝʨʽʦʜʠʯʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʱʫʨʘʤ ʟ 

ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘʢʦʞ ʚʽʜʥʦʚʣʶʻ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ 

Ptgs2, Tgfb1 ʽ ʅgf ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. 
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ʉʇʀʉʆʂ ʇʈɸʎʔ, ʆʇʋɹʃɯʂʆɺɸʅʀʍ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ï ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ,  

ʚ ʪ.ʯ., ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ: 
1. ʇʦʣʷʢʦʚʘ ɺɺ, ʂʦʥʜʨʦ ʄʄ, ʉʘʚʯʫʢ ʆʄ. ʈʦʟʚʠʪʦʢ ʧʝʨʝʜ-ʜʽʘʙʝʪʠʯʥʦʛʦ ʩʪʘʥʫ 

ʥʘ ʬʦʥʽ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ 

(ʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ). 2012;11;4(36):194ï197. 
(ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ; ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

2. ʂʦʥʜʨʦ ʄʄ, ɻʞʝʛʦʮʴʢʠʡ ʄʈ, ɻʘʣʝʥʦʚʘ ʊɯ, ʂʫʟʥʝʮʦʚʘ ʄʖ, ʉʘʚʯʫʢ ʆʄ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʢʣʽʥʽʯʥʘ ʬʽʟʽʦʣʦʛʽʷ ʪʘ ʙʽʦʭʽʤʽʷ. 2013;1:39ï47. (ɿʜʦʙʫʚʘʯʫ 
ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 
ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʚʠʢʦʥʘʥʽ ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʤʦʜʝʣʶʚʘʥʥʶ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ, ʽʥʜʫʢʦʚʘʥʦʾ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʶ ʜʽʻʪʦʶ; ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ, ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
3. ʂʦʥʜʨʦ ʄʄ, ɻʘʣʝʥʦʚʘ ʊɯ, ʂʫʟʥʝʮʦʚʘ ʄʖ, ʉʘʚʯʫʢ ʆʄ. ɽʢʩʧʨʝʩʽʷ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʫ ʩʫʙʢʣʽʪʠʥʥʠʭ ʬʨʘʢʮʽʷʭ ʤôʷʟʦʚʦʾ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥ 

ʷʢ ʬʘʢʪʦʨ ʨʦʟʚʠʪʢʫ ʪʢʘʥʠʥʥʦʾ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ. ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 2013;2(59):59ï64. (Sʩopus). 

(ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ 
ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʚʠʢʦʥʘʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ 

ʤʦʜʝʣʶʚʘʥʥʶ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ; ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʽʥʩʫʣʽʥʦʚʦʛʦ 

ʨʝʮʝʧʪʦʨʘ ʚ ʪʢʘʥʠʥʘʭ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
4. ʂʦʙʠʣʷʢ ʅʄ, ʂʦʥʜʨʦ ʄʄ, ɺʽʨʯʝʥʢʦ ʆɺ, ʌʘʣʘʣʻʻʚʘ ʊʄ. ʇʘʪʦʬʽʟʽʦʣʦʛʽʯʥʘ 
ʨʦʣʴ ʣʝʧʪʠʥʫ ʫ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʪʘ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʢʣʽʥʽʯʥʘ  ʬʽʟʽʦʣʦʛʽʷ ʪʘ ʙʽʦʭʽʤʽʷ. 2013;63(3):55ï63. 
(ɿʜʦʙʫʚʘʯ ʧʨʦʚʝʣʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ; ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ 

ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ).  
5. ɺʦʻʡʢʦʚʘ ɼ,  ʃʶʙʘʩ ɻ, ʉʪʝʧʘʥʦʚ ʃ,  ʆʩʪʘʧʯʝʥʢʦ ʃ,  ʂʦʥʜʨʦ ʄ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟʘ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʥʘ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʽʡ ʜʽʻʪʽ. ɺɯʉʅʀʂ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ: ʇʨʦʙʣʝʤʠ ʨʝʛʫʣʷʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. 2015; 

2(19): 37ï40 (ɯSSN 1728-3817; ɯSSN 1728-2748). (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ 
ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ 
ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʚʠʢʦʥʘʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ). 
6. ɺʦʻʡʢʦʚʘ ɼ, ʉʪʝʧʘʥʦʚʘ ʃ, ʉʘʚʯʫʢ ʆ, ʆʩʪʘʧʯʝʥʢʦ ʃ, ʂʦʥʜʨʦ ʄ. ʉʢʣʘʜ ʙʽʣʢʽʚ 

ʛʝʧʘʪʦʮʠʪʽʚ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʷ. 

ɺɯʉʅʀʂ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ: 

ɹʽʦʣʦʛʽʷ. 2015; 2(70): 81ï84 (ɯSSN 1728-3817; ɯSSN 1728-2748). (ɿʜʦʙʫʚʘʯʫ 
ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 
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ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʚʠʢʦʥʘʥʦ ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ). 
7. Voʽeʽkova D, Stepanova L, Beregova T, Ostapʩhenko L, Kondro M. Phospholʽpʽd 

ʩomposʽtʽon ʽn the ʽnner mʽtoʩhondrʽal membrane of rat hepatoʩytes under the 

developʽng of dʽfferent types of steatohepatosʽs. ɺɯʉʅʀʂ ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ: ʇʨʦʙʣʝʤʠ ʨʝʛʫʣʷʮʽʾ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. 2016, 1(20): 30ï33 (ɯSSN 1728-3817; ɯSSN 1728-2624). 

(ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʚʠʢʦʥʘʥʦ 

ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ). 
8. ʂʦʥʜʨʦ ʄʄ, ɺʦʻʡʢʦʚʘ ɼʆ, ʉʪʝʧʘʥʦʚʘ ʃɯ, ʌʘʣʘʣʻʻʚʘ ʊʄ, ɹʝʨʝʛʦʚʘ ʊɺ,  

ʆʩʪʘʧʯʝʥʢʦ ʃɯ. ɺʧʣʠʚ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʽ. 

ɻʝʧʘʪʦʣʦʛʽʷ. 2016;1(31):33ï41. (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 
ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ 

ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
9. ɺʦʻʡʢʦʚʘ ɼʆ, ʂʦʥʜʨʦ ʄʄ, ʉʘʚʯʫʢ ʆʄ, ʆʩʪʘʧʯʝʥʢʦ ʃɯ. ɸʥʘʣʽʟ ʚʤʽʩʪʫ 
ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʻʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʫ ʱʫʨʽʚ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 

2016;4;1(133):73ï76. (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝ̫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ 
ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ 

ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
10. ʂʦʥʜʨʦ ʄʄ, ɺʦʻʡʢʦʚʘ ɼʆ, ʉʪʝʧʘʥʦʚʘ ʃɯ. ɺʧʣʠʚ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ ʥʘ ʩʢʣʘʜ 

ʙʽʣʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʟʘ ʫʤʦʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ. ɻʝʧʘʪʦʣʦʛʽʷ. 

2017;4(38):14ï20. (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ 
ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚ). 
11. ʂʦʥʜʨʦ ʄʄ, ɺʦʻʡʢʦʚʘ ɼʆ, ʉʪʝʧʘʥʦʚʘ ʃɯ, ʉʧʽʚʘʢ ʄʗ. ɺʧʣʠʚ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ ʥʘ ʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʟ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʦʟʦʤ. 

ɻʝʧʘʪʦʣʦʛʽʷ. 2018;3(41):22ï29.   (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 
ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
12. ɼʨʘʥʽʮʠʥʘ ɸʉ, ʂʦʥʜʨʦ ʄʄ, ʉʪʝʧʘʥʦʚʘ ʃɯ, ʉʧʽʚʘʢ ʄʗ, ʆʩʪʘʧʯʝʥʢʦ ʃɯ.  
ɽʢʩʧʨʝʩʽʷ ʛʝʥʽʚ Tgfb1, Ptgs2 ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ  ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʪʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʮʝʨʽʶ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʢʣʽʥʽʯʥʘ  ʬʽʟʽʦʣʦʛʽʷ ʪʘ ʙʽʦʭʽʤʽʷ. 

2019;1(85):26ï31. (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ 
ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
13. Kondro MM, Veselskyʽ SP, Dovbynʩhuk TV,  Prybytko ɯYu. Range of bʽle aʩʽd 
ʩholates ʽn bʽle of rats wʽth steatohepatosʽs, ʽnduʩed by hʽgh-ʩalorʽe dʽet. 

Experʽmental and ʩlʽnʽʩal physʽology and bʽoʩhemʽstry, EʉPB. 2019;2(86):24ï30. 
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(ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ; 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
14. Koʥʜʨʦ MM. ɺʧʣʠʚ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʦʞʠʨʽʥʥʷ ʥʘ 

ʞʦʚʯʦʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʦʤ 

çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ. ɻʝʧʘʪʦʣʦʛʽʷ. 2019;46(4):40ï51. 

15. ʂʦʥʜʨʦ ʄ.ʄ. ʄʦʜʫʣʷʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʨʦʟʚʠʪʢʫ ʛʣʫʪʘʤʘʪ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʷ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʦʤ çʉʠʤʙʽʪʝʨ 

ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʢʣʽʥʽʯʥʘ  ʬʽʟʽʦʣʦʛʽʷ 

ʪʘ ʙʽʦʭʽʤʽʷ. 2021;1/2(92):16ï28.  

 

ï ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ, ʚ ʪ.ʯ., ʱʦ 
ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ: 

16. Bodnar P, Dynnyk O, Myhalʩhyshyn G, Beregova T, Kobylʽak N,  Prybytko ɯ,  

ʂondro ʄ. Dʽagnosʽs of experʽmental steʘtohepatosʽs usʽng ultrasound shear wave 

elastography. Wydawʩa Unʽwersytet Medyʩzny w Lublʽnʽe ʉurrent ɯssues ʽn 

Pharmaʩy and Medʽʩal Sʩʽenʩes. 2013;1(26):109ï113. (Sʩopus) (ɿʜʦʙʫʚʘʯʝʤ 
ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʤʦʜʝʣʶʚʘʥʥʶ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʫ ʱʫʨʽʚ, ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʜʦ ʜʨʫʢʫ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʚʠʢʦʥʘʥʦ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
17. Kondro ʄ, Mykhalʩhyshyn G, Bodnar P, Kobylʽak N, Falalyeyeva T., Metabolʽʩ 
profʽle and morfo-funʩtʽonal state of  the lʽver ʽn rats wʽth glutamate-ʽnduʩed 

obesʽty. Wydawʩa Unʽwersytet Medyʩzny w Lublʽnʽe ʉurrent ɯssues ʽn Pharmaʩy 

and Medʽʩal Sʩʽenʩes. 2013;4(26):379ï381. (Sʩopus) (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ 
ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
18. Kondro ʄ, Kobylʽak N, Vʽrʩhenko O, Falalyeyeva T, Beregova T,  Bodnar P. 
Multʽprobʽotʽʩ therapy from ʩhʽldhood prevents the development of nonalʩoholʽʩ 

fatty lʽver dʽsease ʽn adult monosodʽum glutamate-ʽnduʩed obese rats. Wydawʩa 

Unʽwersytet Medyʩzny w Lublʽnʽe ʉurrent ɯssues ʽn Pharmaʩy and Medʽʩal 

Sʩʽenʩes. 2014;4(27):243ï245. (Sʩopus) (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ 

ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
19. Kondro ʄ, Kobylʽak N, Falalyeyeva T, Vʽrʩhenko O, Konopelyuk V, Halenova T,  
Savʩhuk O. Serum Serotonʽn And Other Bʽoʩhemʽʩal Parameters ɯn ʉondʽtʽons Of 

Hʽgh ʉalorʽe Dʽet ɯn Rats. Researʩh Journal of Pharmaʩeutʽʩal, Bʽologʽʩal and 

ʉhemʽʩal Sʩʽenʩes. 2015;6(1):127ï135. ɯSSN: 0975-8585 (Sʩopus) (ɿʜʦʙʫʚʘʯʫ 
ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 
ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʠʩʘʥʥʷ 

ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
20. Voʽeʽkova DO, Kondro MM, Falaleyeva TM, Ostapʩhenko Lɯ. Aʩtʽvʽty of 
Enzymes of  Mʽtoʩhondrʽal Eleʩtron Transport ʉhaʽn of  Rat Hepatoʩytes under 

Dʽfferent Steatosʽs. Researʩh Journal of Pharmaʩeutʽʩal, Bʽologʽʩal and ʉhemʽʩal 

Sʩʽenʩes. 2016;7(4):752ï755. ɯSSN: 0975-8585. (Sʩopus) (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ 
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ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

21. Kobylʽak N, Vʽrʩhernko O, Falalyeyeva T, Kondro M, Beregova T, Bodnar P, 
Shʩherbakov O, Bubnov R, ʉaprnda M, Devel D, Sabo J, Kruzlʽak P, Rodrʽgo L, 

Opatrʽlova R, Spʽvak M. ʉerʽum dʽoxʽde nanopartʽʩles possess antʽ-ʽnflammatory 

propertʽes ʽn the ʩondʽtʽons of  the obesʽty-assoʩʽated NAFLD ʽn rats. Bʽomedʽʩʽne 

and Pharmaʩotherapy. 2017;90:608-614. (Sʩopus, ɯF=3,457. Medʽʩʽne- Q1). 

(ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

22. Kondro MM, Dranʽtsʽna AS, Stepanova Lɯ, Nʽkʽtʽna N, Ostapʩhenko Lɯ, Beregova 

TV.  An effeʩt of the multʽprobʽotʽʩ symbʽter aʩʽdophʽlʽʩ ʩonʩentrated on the lever 

of expressʽon of mRNA gene Ptgs2 and  Tgfb1 ʽn rats lʽver wʽth monosodʽum 

glutamate-ʽnduʩed steatohepatosʽs. ɯnternatʽonal Journal of ʉurrent Advanʩed 

Researʩh ɯSSN: O: 2319-6475, ɯSSN: P: 2319-6505, Avaʽlable Onlʽne at 

www.journalʽjʩar.org. Aprʽl 2019; 8(ɯssue 04 (E)): 18373-18377. (ɯndex 

ʉopernʽʩus, PubMed, Thompson Reuters Researʩher ɯD:V-3274-2017 et a.l). 

(ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

23. Kondro ʄʄ, Voʽeʽkova ʆ, Stepanova Lɯ, Antonenko ɸV, Spʽvak MYa, Beregova 
ʊV. The phospholʽpʽd ʩomposʽtʽon of ʽnternal membrane of hepatoʩytes ʽn rats 

wʽth glutamat-ʽnduʩed steatohepatʽtʽs and ʽts ʩorreʩtʽon by ʩerʽum dʽoxʽde 

nanopartʽʩles Researʩh Journal of  Pharmaʩeutʽʩal, Bʽologʽʩal and ʉhemʽʩal 

Sʩʽenʩes ɯSSN: 0975-8585 MarʩhïAprʽl 2019;10(2):411ï417. (ʉross Ref et al.) 

(ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ; 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 
 

ï ʉʪʘʪʪʽ ʚ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ: 
24. ɹʦʜʥʘʨ ʇʄ, ɼʠʥʥʠʢ ʆɹ, ʄʠʭʘʣʴʯʠʰʠʥ ɻʇ, ʂʦʥʜʨʦ ʄʄ, ɹʝʨʝʛʦʚʘ ʊɺ, 
ʂʫʭʘʨʩʴʢʠʡ ɺʄ, ʇʨʠʙʠʪʴʢʦ ɯʖ.  ʆʮʽʥʢʘ ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ ʟʩʫʚʫ ʚ 

ʜʽʘʛʥʦʩʪʠʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ. 

ɾʫʨʥʘʣ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ: ʥʘʫʢ. ʞʫʨʥ. ʇʨʝʟʠʜʽʾ 

ʅɸʄʅ  ʋʢʨʘʾʥʠ. 2011;17(4):422ï430. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ 

ʤʦʜʝʣʶʚʘʥʥʶ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʫ ʱʫʨʽʚ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

ʧʽʜʛʦʪʦʚʣʝʥʘ ʧʫʙʣʽʢʘʮʽʷ ʜʦ ʜʨʫʢʫ; ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʦʮʽʥʮʽ ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ 

ʟʩʫʚʫ, ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʪʘ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʚʠʢʦʥʘʥʦ ʫ 
ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

25. ʂʦʥʜʨʦ ʄʄ. ɺʧʣʠʚ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʧʝʨʝʜʜʽʘʙʝʪʠʯʥʦʛʦ 
ʩʪʘʥʫ. ʇʨʘʢʪʠʯʥʘ ʤʝʜʠʮʠʥʘ. 2012;3(18):111ï117.  

26. ɹʦʜʥʘʨ ʇʄ, ɼʠʥʥʠʢ ʆɹ, ʄʠʭʘʣʴʯʠʰʠʥ ɻɸ, ɹʝʨʝʛʦʚʘ ʊɺ, ʂʦʙʠʣʷʢ ʅʄ, 

ʌʘʣʘʣʻʻʚʘ ʊʄ, ʂʦʥʜʨʦ ʄʄ.  ɼʽʘʛʥʦʩʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʦʚʦʛʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ ʧʝʯʽʥʢʠ ï ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ 

ʟʩʫʚʫ ʫ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʦʞʠʨʽʥʥʷʤ. ɼʦʧʦʚʽʜʽ ʅɸʅ ʋʢʨʘʾʥʠ. 
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2013;4:159ï166. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ, ʦʩʦʙʠʩʪʦ ʦʬʦʨʤʣʝʥʘ ʩʪʘʪʪʷ; ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʦʮʽʥʮʽ ʝʣʘʩʪʦʛʨʘʬʽʾ ʭʚʠʣʽ ʟʩʫʚʫ, ʘʥʘʣʽʟ 

ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʪʘ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

27. ʐʝʣʝʩʪ ɼɸ, ʉʘʚʯʫʢ ɸʅ,  ʆʩʪʘʧʯʝʥʢʦ ʃʀ, ʂʦʥʜʨʦ ʄʄ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʮʠʪʦʟʦʣʷ ʛʝʧʘʪʦʮʠʪʦʚ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. Unʽversum: ʍʠʤʠʷ ʠ 

ʙʠʦʣʦʛʠʷ: ʵʣʝʢʪʨʦʥ. ʥʘʫʯʥ. ʞʫʨʥ. 2015. 3ï4 (12): URL: http: // 

7unʽversum.ʩom/ru/nature/arʩhʽve/ʽtem/2043. (Ulrʽʩh's Perʽodʽʩals Dʽreʩtory, 

GoogleSʩholar, ɯndex ʉopernʽʩus ʪʘ ʽʥ.). (ɿʜʦʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦʚʝʜʝʥʥʷ 
ʜʦʩʣʽʜʞʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʫʙʣʽʢʘʮʽʾ 

ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

 

ï ʇʘʪʝʥʪʠ ʪʘ ʩʚʽʜʦʮʪʚʘ                                                                                                              

28. ʇʘʪ ˉ 145809 ʋʢʨʘʾʥʘ, ʄʇʂ (2021.01) G09B 23/28 (2006.01) A61K 33/00 

A61K 35/00 A61P 1/16 (2006.01). ʉʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ.  

ʄ.ʄ. ʂʦʥʜʨʦ. ɿʘʷʚʥʠʢ ʪʘ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ï ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ. u 2020 04099; ʟʘʷʚʣ. 

06.07.2020; ʦʧʫʙʣ. 06.01.2021, ɹʶʣ. ˉ1. 

29. ʉʚʽʜʦʮʪʚʦ ʥʘ ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʫ ʧʨʦʧʦʟʠʮʽʶ ˉ 1927. ʅʘʥʦʢʨʠʩʪʘʣʽʯʥʠʡ 
ʜʽʦʢʩʠʜ ʮʝʨʽʶ ʷʢ ʟʘʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʪʝʘʪʦʛʝʧʘʪʦʟʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʛʣʫʪʘʤʘʪʦʤ ʥʘʪʨʽʶ. ʃʴʚʽʚ. 17.02.2020.  

30.  ʉʚʽʜʦʮʪʚʦ ʥʘ ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʫ ʧʨʦʧʦʟʠʮʽʶ ˉ 1928. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ 
ʜʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʤʫʣʴʪʠʧʨʦʙʽʦʪʠʢʘ 

çʉʠʤʙʽʪʝʨ ʘʮʠʜʦʬʽʣʴʥʠʡè ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʦʞʠʨʽʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ. ʃʴʚʽʚ. 17.02.2020. 
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