
 

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ  

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

çʆʄʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʄɽɼʀʎʀʅʉʂʀʁ  

ʋʅʀɺɽʈʉʀʊɽʊè ʄʀʅʀʉʊɽʈʉʊɺɸ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ  

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

 

 

ɸɺɼɽɽɺ ɼʤʠʪʨʠʡ ɹʦʨʠʩʦʚʠʯ 

 

 

ʉʊʈʋʂʊʋʈʅʆ-ʌʋʅʂʎʀʆʅɸʃʔʅɸʗ ʇʆʉʊʀʐɽʄʀʏɽʉʂɸʗ  

ʈɽʆʈɻɸʅʀɿɸʎʀʗ ʈɸɿʅʓʍ ʆʊɼɽʃʆɺ  

ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ 

(ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ) 

 

1.5.22 ï ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷ 

 

 

ɼʀʉʉɽʈʊɸʎʀʗ  

 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

ʅʘʫʯʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ: 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʠʢʪʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɸʢʫʣʠʥʠʥ 

 

 

 

 

 

ʆʤʩʢ ï 2023 
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʀʰʝʤʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʡʨʦʥʦʚ ʧʨʠ ʠʥʩʫʣʴʪʘʭ, ʪʨʘʚʤʘʭ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʧʦʩʪʨʘʜʘʚʰʠʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʝʡʨʦ-

ʤʦʨʬʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚ ʦʪʚʝʪ ʥʘ ʫʤʝʥʴʰʝ-

ʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʢ ʢʣʝʪʢʘʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [ʗʢʦʚʣʝʚ ɸ.ɸ., ɻʫʣʷʝʚʘ 

ʅ.ɺ., 2011; ʏʝʬʨʘʥʦʚʘ ɾ.ʖ. ʠ ʜʨ., 2019; Turovskaya M.V. et al., 2020]. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʠʟʫʯʘʝʪʩʷ ʨʝʘʢʮʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʠʰʝʤʠʶ ʚ ʥʝʦʢʦʨʪʝʢʩʝ, ʛʠʧ-

ʧʦʢʘʤʧʝ ʠ ʤʠʥʜʘʣʝʚʠʜʥʦʤ ʪʝʣʝ (ʄʊ) ʨʘʟʣʠʯʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʆʪ ʫʩʧʝʰ-

ʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʥʮʝʧ-

ʮʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʥʝʡʨʦʥʦʚ ʧʨʠ ʠʰʝʤʠʠ ʠ ʚ ʧʦʩʪʠʰʝʤʠʯʝ-

ʩʢʦʤ ʧʝʨʠʦʜʝ. ʇʦ ʩʫʪʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʥʝʡʨʦʙʠʦʣʦʛʠʠ 

ʠ ʧʝʨʤʘʥʝʥʪʥʳʤ ʧʦʧʦʣʥʝʥʠʝʤ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʤ 

ʩʧʝʢʪʨʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʝʡʨʦʥʦʚ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʥʝʡʨʦʥʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ ʚ ʧʦʚʨʝʞʜʸʥʥʦʤ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ [Baron J.-C. et al., 2014; Orellana J.A. et 

al., 2014; Fluss J. et al., 2016; Sandvig I. et al., 2018; Sun C. et al., 2020]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʟʤʝʥʠʣʩʷ ʪʨʝʥʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʩʪʘʣʠ ʫʜʝʣʷʪʴ ʠʟʫʯʝʥʠʶ ʬʝʥʦʤʝʥʦʚ 

ʥʝʡʨʦʧʨʦʪʝʢʮʠʠ, ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚ-

ʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ, ʧʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, 

ʥʝ ʠʩʯʝʨʧʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʩʧʝʰʥʦʛʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ 

ʬʫʥʢʮʠʡ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʨʝʣʳʭ ʥʝʡʨʦʥʦʚ, ʵʚʦʣʶʮʠʦʥʥʦ ʟʘʣʦʞʝʥʥʳʭ ʚ ʥʝʨʚ-

ʥʦʡ ʪʢʘʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ ʥʘʜʝʞʜʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ-

ʪʝʥʮʠʘʣʘ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʉ ʧʦʤʦʱʴʶ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ ʧʦʢʘ ʥʝ ʫʜʘʸʪʩʷ, ʠ ʚʨʷʜ ʣʠ 

ʫʜʘʩʪʩʷ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [ʂʚʘʯʝʚʘ ɿ.ɹ. ʠ ʜʨ., 2005; ɿʘʡʮʝʚ ɸ.ʖ., ɹʨʶʭʦʚʝʮʢʠʡ ɸ.ʉ., 

2007; ʈʘʪʫʰʥʷʢ ʄ.ɻ. ʠ ʜʨ., 2021].  

ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʨʨʝʢʮʠʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʭ ʥʘʨʫ-

ʰʝʥʠʡ ʠ ʜʠʩʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʥʝʡʨʦʥʘʫʢ. ʆʥʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʳʭ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʟʫʯʠʪʴ ʠ ʩʪʨʫʢʪʫʨʳ, ʠ 
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ʤʝʭʘʥʠʟʤʳ, ʘʢʪʠʚʠʨʫʶʱʠʝʩʷ ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [ʆʩʪʨʦʚʘ ʀ.ɺ. ʠ 

ʜʨ., 2019; Lorente I.L. 2017]. 

ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝ ʫʜʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʢʠʭ ʛʨʘʥʠʮ ʤʝʞʜʫ ʥʦʨʤʦʡ 

ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʦʵʪʦʤʫ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʚʟʘ-

ʠʤʦʩʚʷʟʝʡ ʥʝʡʨʦʥʦʚ, ʛʣʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʤʠʢʨʦʩʦʩʫʜʦʚ. ʀʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʱʠʪʳ, ʩʤʝʨʪʠ ʠ ʫʪʠʣʠʟʘʮʠʠ 

ʢʦʥʢʨʝʪʥʦʡ ʢʣʝʪʢʠ [Zille M. et al., 2012]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʠʟʫ-

ʯʝʥʳ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʝ ʠʰʝʤʠʠ ʥʘ ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ [Hu Z. et al., 2015]. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʨʝʦʙʣʘʜʘʣʦ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦ-

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ 

ʧʝʨʠʦʜʝ, ʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʝ-

ʥʝʝ ʠʟʫʯʝʥʳ. ʅʘʧʨʠʤʝʨ, ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʨʦʣʠ ʪʦʨʤʦʟʥʳʭ ʥʝʡʨʦʥʦʚ, ʩʠʥʘʧʩʦʚ, 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʙʝʣʦʢʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʷʜʨʦ, ʷʜʨʳʰʢʠ, ʨʠʙʦʩʦʤʳ), 

ʤʠʪʦʭʦʥʜʨʠʡ, ʣʠʟʦʩʦʤʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʮʠʪʦʩʢʝʣʝʪʘ ʥʝʡʨʦʥʦʚ, ʨʦʣʠ ʘʩʪʨʦʮʠ-

ʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ, ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ ʠ ʜʝʛʠʜʨʘʪʠʮʠʠ. 

ʉʣʘʙʦ ʠʟʫʯʝʥ ʬʝʥʦʤʝʥ ʧʣʝʡʦʪʨʦʧʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ [ʗʢʦʚʣʝʚ 

ɸ.ɸ., ɻʫʣʷʝʚʘ ʅ.ɺ., 2015; Pe¶a-Blanco A. et al., 2017; Zirpoli H. et al., 2020].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʶʱʠʝʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʮʠʘʣʴ-

ʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʝʥʦʤʝʥʦʚ ʨʝʛʝʥʝʨʘʮʠʠ, ʘʜʘʧʪʘʮʠʠ, ʧʦʚʨʝʞʜʝ-

ʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ. ɿʥʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʪ 

ʨʘʩʰʠʨʠʪʴ ʧʦʥʠʤʘʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʘʩʧʝʢʪʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʮʝʣʴ 

ʠ ʟʘʜʘʯʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʠ ʪʷʞʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʟʫʯʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟ-

ʤʝʥʝʥʠʡ ʥʝʡʨʦʥʦʚ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ 
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ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʠ 20-, 40-ʤʠʥʫʪʥʦʡ ʜʚʫʩʪʦʨʦʥʥʝʡ ʠʰʝʤʠʠ ʫ ʢʨʳʩ ʧʦʩʣʝ ʦʢʢʣʶ-

ʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ. 

2. ʀʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʢʣʝʪʦʢ ʥʝʡʨʦʛʣʠʠ (ʘʩʪʨʦʮʠʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ, ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ) ʚ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʬʨʘʢʪʘʣʴ-

ʥʦʛʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

3. ʆʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ. 

4. ʀʟʫʯʠʪʴ ʵʢʩʧʨʝʩʩʠʶ ʬʝʨʤʝʥʪʦʚ ʘʧʦʧʪʦʟʘ (bcl-2, ʨ53 ʠ ʢʘʩʧʘʟʘ 3) ʚ ʨʘʟ-

ʥʳʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ. 

5. ʀʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʤʠʢʨʦʩʪʨʫʢ-

ʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙ-

ʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ.  

6. ʋʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʛʠʜʨʘʪʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ 

ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʫ ʢʨʳʩ. 

7. ɺʳʷʚʠʪʴ ʠ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʝ ʢ ʧʦʣʥʦʡ ʠʣʠ ʥʝʧʦʣʥʦʡ ʠʰʝʤʠʠ. 

8. ʆʮʝʥʠʪʴ ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʠ ʨʝʧʘʨʘ-

ʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʢʨʳʩ ʧʦʩʣʝ ʧʦʣʥʦʡ ʠʣʠ ʥʝʧʦʣʥʦʡ ʠʰʝʤʠʠ. 

9. ʉʨʘʚʥʠʪʴ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʥʝʡʨʦʛʣʠʠ ʚ ʨʘʟ-

ʥʳʭ ʧʦʣʫʰʘʨʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ. 

10. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʚʟʘʠ-

ʤʦʦʪʥʦʰʝʥʠʡ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʩ ʧʦʟʠʮʠʡ ʝʜʠʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʟʘʱʠʪʥʳʝ ʠ ʩʘʥʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ ʚ ʧʦʩʪʠ-

ʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʤʧʝʥʩʘʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʤʦʜʝʣʝʡ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʦʜʥʦ- ʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ.  

ɺʧʝʨʚʳʝ, ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʦʚ, ʤʠʢʨʦʛʣʠʠ, ʤʘʢʨʦʛʣʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʠʭ 

ʨʦʣʠ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʢʦʨʳ, ʛʠʧʧʦ-

ʢʘʤʧʘ ʠ ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʪʝʣʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 1, 3, 7, 14 ʠ 
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30 ʩʫʪ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʠ ʧʝʨʝʚʷʟʢʠ ʦʙʱʠʭ ʩʦʥʥʳʭ 

ʘʨʪʝʨʠʡ. 

ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʢʘʩʧʘʟʘ 

3 ʣʦʢʘʣʠʟʦʚʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʘʢʩʦʥʘʭ ʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʷʭ.  

ɺʧʝʨʚʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʘʩʪʨʦʮʠʪʘʨʥʳʭ ʦʪʨʦʩʪʢʦʚ ʧʨʠ ʧʦʤʦʱʠ ʛʣʠʘʣʴʥʦʛʦ ʬʠʙʨʠʣʣʷʨʥʦʛʦ 

ʢʠʩʣʦʛʦ ʙʝʣʢʘ ʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʘ ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢ-

ʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠ ʫʩʣʦʞʥʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʘʩʪʨʦʮʠ-

ʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬ-

ʬʫʟʥʦ-ʦʯʘʛʦʚʘʷ ʨʝʘʢʪʠʚʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦ-

ʮʠʪʦʚ ʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʦʪʜʝʣʘʭ, ʥʦ ʦʩʦʙʝʥʥʦ ʚ ʩʫʙʧʠʘʣʴʥʦʡ ʟʦʥʝ ʠ ʧʝʨʠʚʘʩ-

ʢʫʣʷʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʩʪʨʦʮʠʪʦʚ ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ 

ʧʣʝʡʦʪʨʦʧʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʪʦ- ʠ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ (ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ) ʦʢʢʣʶʟʠʠ 

ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʘʙʳʝ ʠ ʫʤʝʨʝʥʥʳʝ, ʘ ʧʦʩʣʝ ʜʚʫʩʪʦʨʦʥ-

ʥʝʡ 40-ʤʠʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʫʤʝʨʝʥʥʳʝ ʠ ʜʘʞʝ ʩʠʣʴʥʳʝ 

ʤʝʣʢʦʦʯʘʛʦʚʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩ ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʴ-

ʰʠʭ ʟʦʥ ʧʨʦʩʚʝʪʣʝʥʠʷ ʥʝʡʨʦʧʠʣʷ, ʚʳʨʘʞʝʥʥʦʛʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʠ ʧʝʨʠ-

ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʦʪʸʢʘ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʫʢ-

ʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ (ʦʪʸʢʘ-ʥʘʙʫʭʘ-

ʥʠʷ) ʥʘ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʧʨʠ ʧʦʤʦʱʠ ʧʣʘʛʠʥʘ Find Foci. 

ɺʧʝʨʚʳʝ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʷʜʨʳʰʢʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʜʠ- ʠ ʛʝʪʝʨʦ-

ʢʘʨʠʦʥʦʚ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ 

ʟʥʘʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʘʨʭʠ- ʠ ʥʝʦʢʦʨʪʝʢʩʘ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʦʩʪʨʦʡ ʩʫʙʪʦʪʘʣʴʥʦʡ ʛʣʦʙʘʣʴʥʦʡ 

ʠʰʝʤʠʠ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʦʙʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʥʝʩʧʝʮʠ-

ʬʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʥʘ ʨʝʧʝʨʬʫʟʠʶ. ʋʩʪʘʥʦʚʣʝʥʳ ʘʜʘʧʪʠʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʢ ʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʩʭʦʜʦʚ ʠʰʝʤʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʧʦʚʨʝʞʜʝʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʣʦ-

ʛʠʠ. ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʤʝʥʘ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 
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ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʶ ʦʩʥʦʚʫ ʜʘʥ-

ʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʩʦʧʦʩʪʘʚ-

ʣʝʥʠʝ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʵʢʨʘʥʥʳʭ ʠ ʷʜʝʨʥʳʭ ʮʝʥʪʨʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʎʅʉ) ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʨʦʚʝʜʸʥʥʦʝ ʥʘ ʩʝʨʠʡʥʳʭ ʬʨʦʥʪʘʣʴʥʳʭ ʩʨʝʟʘʭ 

ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʩʫʙʪʦʪʘʣʴʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʨʘʟʣʠʯʥʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʸʥ ʢʦʤʧʣʝʢʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ, ʠʤʤʫʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘʜʝʢʚʘʪʥʳʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʥʝʡʨʦʥʳ, ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʠʭ ʦʪʜʝʣʳ) ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʝʣʳʭ ʢʨʳʩ Wistar ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦ-

ʩʢʦʧʘ. ɼʘʥʘ ʧʦʣʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʤʧʝʥʩʘ-

ʪʦʨʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʠʰʝ-

ʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɺ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʚʘʶʪʩʷ ʪʠʧʦʚʳʝ ʜʦʟʦʟʘʚʠʩʠʤʳʝ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʦʩʣʝ 20- ʠ 30-ʤʠ-

ʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʧʨʝʚʘʣʠʨʫʝʪ ʩʤʝʱʝʥʠʝ ʙʘʣʘʥʩʘ ʚ ʩʪʦ-

ʨʦʥʫ ʘʢʪʠʚʘʮʠʠ ʨʝʧʘʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ. ʇʦʩʣʝ 40-ʤʠ-

ʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʠ ʧʝʨʝʚʷʟʢʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʦʪ-

ʤʝʯʝʥ ʩʨʳʚ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʙʨʘʪʠʤʦ ʠʟʤʝʥʸʥʥʳʭ 

ʘʩʪʨʦʮʠʪʦʚ ʠ ʥʝʡʨʦʥʦʚ ʥʘ ʬʦʥʝ ʚʳʨʘʞʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ.   

2. ɺ ʢʦʤʧʣʝʢʩ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʘʜʘʧʪʠʚʥʦʛʦ ʠ ʨʝʧʘʨʘʪʠʚ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʚʭʦ-

ʜʷʪ ʢʦʤʧʦʥʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʠʜʨʘʪʘʮʠʝʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘ-

ʩʪʠʯʥʦʩʪʴʶ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ, ʥʝʡʨʦʥʦʚ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʷʜ-

ʨʳʰʢʘʤʠ, ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʠ ʛʠʧʝʨʪʨʦʬʠʝʡ ʘʩʪʨʦʮʠʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʠ 

ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ. ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʦʢʦʨʪʝʢʩʝ. 

3. ʇʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʩʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯ-

ʥʦʩʪʠ. ɺ ʩʠʥʘʧʪʠʯʝʢʠʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʣʶʯʝʚʦʛʦ 

ʬʝʨʤʝʥʪʘ ʘʧʦʧʪʦʟʘ ʢʘʩʧʘʟʳ 3, ʢʦʪʦʨʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʚ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʷʭ ʩʠʥʘʧʪʦʬʠʟʠʥʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʘʥʩʩʠʥʘʧ-

ʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝʡ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʠ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. 
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4. ʇʦ ʜʘʥʥʳʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ, ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʧʨʦʠʩʭʦʜʠʪ ʩʥʘʯʘʣʘ ʯʘʩʪʠʯʥʘʷ 

ʜʠʩʪʨʦʬʠʷ ʠ ʘʪʨʦʬʠʷ, ʘ ʟʘʪʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʦʪʨʦʩʪʢʦʚ ʘʩʪ-

ʨʦʮʠʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ GFAP (ʛʣʠʘʣʴʥʦʛʦ ʬʠʙʨʠʣʣʷʨʥʦʛʦ ʢʠʩʣʦʛʦ 

ʙʝʣʢʘ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ʘʩʪʨʦʮʠʪʘʨʥʦʡ ʛʣʠʠ. ʈʝʘʢʪʠʚʥʳʡ 

ʘʩʪʨʦʮʠʪʦʟ, ʛʠʧʝʨʪʨʦʬʠʷ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠʷ ʘʩʪʨʦʮʠʪʦʚ, ʩʦʧʨʦʚʦʞʜʘʪʁʩʷ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʦ-

ʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (n=264), ʘ ʪʘʢʞʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤ ʧʦʜʙʦʨʦʤ ʥʝ-

ʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʝʡ ʟʨʝʥʠʷ ʠ ʟʦʥ ʠʥʪʝʨʝʩʦʚ ʜʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʸʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʭ ʤʝʪʦʜʦʚ, ʫʯʪʝʥʳ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. ʇʨʠʤʝʥʝʥʳ 

ʩʪʘʥʜʘʨʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʫʯʘʝʤʳʭ ʩʪʨʫʢʪʫʨ ʦʙʫ-

ʩʣʦʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʛʨʘʤʤ ImageJ 1.46-1.53, Photoshop, Statistica 8.0.  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ, ʜʘʥʥʳʝ, ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ʛʠʩʪʦ-

ʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʆʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʚ 

ʢʫʨʩʝ ʠʟʫʯʝʥʠ ̫ʚʦʧʨʦʩʦʚ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʦʨ-

ʛʘʥʦʚ ʎʅʉ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʳ ʠ ʧʨʠ ʜʠʬʬʫʟʥʦ-ʦʯʘʛʦʚʳʭ ʠʰʝ-

ʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʷʭ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ ʥʘ 

47th Annual meeting, NEUROSCIENCE (Washington, 2017); ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥ-

ʮʠʠ, ʧʦʩʚʷʱʸʥʥʦʡ 145-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɺ.ʅ. ʐʝʚʢʫʥʝʥʢʦ (ʉʘʥʢʪ-ʇʝʪʝʨ 

ʙʫʨʛ, 2017); ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɾʠʟʥʝ-

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭè (ʄʦʩʢʚʘ, 2018); XIV ʂʦʥʛʨʝʩʩʝ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʤʦʨʬʦʣʦʛʦʚ (ɸʩʪʨʘʭʘʥʴ, 2018); VIII ʩʲʝʟʜʝ ʥʘʫʯ-

ʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʘʥʘʪʦʤʦʚ, ʛʠʩʪʦʣʦʛʦʚ ʠ ʵʤʙʨʠʦʣʦʛʦʚ (ɺʦʨʦʥʝʞ, 

2019); XV ʢʦʥʛʨʝʩʩʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʤʦʨʬʦʣʦʛʦʚ (ʍʘʥʪʳ-ʄʘʥ-

ʩʠʡʩʢ, 2020); ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʥʣʘʡʥ-ʢʦʥʬʝʨʝʥʮʠʠ ʬʘ-

ʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʀɺʄʠɹ ʌɻɹʆʋ ɺʆ ʆʤʩʢʠʡ ɻɸʋ (ʆʤʩʢ, 

2020); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 
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çʈʝʛʝʥʝʨʘʪʠʚʥʘʷ ʙʠʦʣʦʛʠʷ ʠ ʤʝʜʠʮʠʥʘè (ʄʦʩʢʚʘ, 2021); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɾʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʷʭè (ʄʦʩʢʚʘ, 2021); ʥʘ ʨʘʩʰʠʨʝʥʥʦʤ ʟʘʩʝʜʘʥʠʠ ʢʘʬʝʜʨʳ ʛʠʩʪʦʣʦʛʠʠ, 

ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè (ʆʤʩʢ, 2023). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʷʟʘʥʳ ʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʛʨʘʥʪʫ ʆʤɻʄʋ (ʧʨʠʢʘʟ ˉ 654-ʦ ʦʪ 

21.12.2017 ʛ.). 

ʇʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠ-

ʢʦʚʘʥʳ 38 ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 20 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʳʩʰʝʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠ ʚʭʦʜʷʱʠʭ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʬʝʨʘʪʠʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, 1 ʧʘʪʝʥʪ ʠ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ: 

1. ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʚʜʝʝʚ ɼ.ɹ. ʂʣʝʪʦʯʥʳʝ ʩʠʩʪʝʤʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 

20-ʤʠʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ʈʦʩʩʠʡʩʢʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ. - 2017. - ʊ. 103, ˉ 10. - ʉ. 1135-1147. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʨʝʬʝʨʘʪʠʚʥʘʷ 

ʙʘʟʘ ʜʘʥʥʳʭ CA(pt) 

2. ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʄʳʮʠʢ ɸ.ɺ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʚʜʝʝʚ ɼ.ɹ. ʅʝʡʨʦ-

ʛʣʠʦ-ʩʦʩʫʜʠʩʪʳʝ ʢʦʤʧʣʝʢʩʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ // ʆʙʱʘʷ ʨʝʘʥʠʤʘʪʦ-

ʣʦʛʠʷ. ï 2017. ï ʊ. 13, ˉ 6. ï ʉ. 6-17. https://doi.org/10.15360/1813-9779-2017-6-6-17 ʄʝʞ-

ʜʫʥʘʨʦʜʥʘʷ ʨʝʬʝʨʘʪʠʚʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ Scopus 

3. Akulinin V., Mytsik A., Stepanov A., Avdeev D., Stepanov S., Sergeev A. The struc-

tural & functional reorganization of neuro-glio-vascular complexes of the perifocal zones in focal 

damage of the human neocortex // 47-th Annual Meeting Neuroscience book of abstracts. 11-15 

ʥʦʷʙʨʷ 2017. 201.02 S  

4. ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʚʜʝʝʚ ɼ.ɹ., ʉʪʝʧʘʥʦʚ ɸ.ʉ., ʈʘʟʫʤʦʚʩʢʠʡ ɺ.ʉ., 

ɸʨʪʶʭʦʚ ɸ.ɺ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʥʝʦʢʦʨʪʝʢʩʘ, ʘʨʭʠʢʦʨʪʝʢʩʘ ʠ ʤʠʥ-

ʜʘʣʝʚʠʜʥʦʛʦ ʪʝʣʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ // ɾʫʨʥʘʣ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʧʘʪʦʣʦ-

ʛʠʠ. ï 2018. ï T. 7, ˉ 2. ï ʉ. 9ï17. 

5. ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ɸʚʜʝʝʚ ɼ.ɹ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʥʝʡʨʦ-ʛʣʠʦ-ʩʦʩʫʜʠʩʪʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʝʥʩʦʤʦʪʦʨʥʦʡ 

ʢʦʨʳ, ʛʠʧʧʦʢʘʤʧʘ ʠ ʤʠʥʜʘʣʝʚʠʜʥʦʛʦ ʪʝʣʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʨʘʥʥʝʤ ʧʦʩʪʠʰʝ-

ʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ // ɾʫʨʥʘʣ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠʠ. ï 2018. ï T. 7, ˉ 2. ï ʉ. 85ï89. 

6. ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʚʜʝʝʚ ɼ.ɹ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ʉ.ʉ. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʦʚ ʥʝʦʢʦʨʪʝʢʩʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ 
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ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʬʠʟʠʦʣʦʛʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘʧʠʷ. - 2018. 

ï ʊ. 62, ˉ 2. ï ʉ. 30-38. DOI: 10.25557/0031-2991.2018.02.30-38 

7. ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʚʜʝʝʚ ɼ.ɹ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʷʜʝʨʥʳʭ ʠ ʵʢʨʘʥʥʳʭ ʮʝʥʪʨʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ ʦʩʪʨʦʡ ʪʨʘʥʟʠʪʦʨʥʦʡ ʠʰʝʤʠʠ 

// ʄʦʨʬʦʣʦʛʠʷ. ï 2018. ï ʊ. 153, ˉ 3. ï ʉ. 13-14. 

8. ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʚʜʝʝʚ ɼ.ɹ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ. ʂʦʤ-

ʤʫʥʠʢʘʮʠʷ ʥʝʡʨʦʥʦʚ ʧʦʣʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝ-

ʤʠʠ // ʆʙʱʘʷ ʨʝʘʥʠʤʘʪʦʣʦʛʠʷ. ï 2018. ï T. 14, ˉ 5. ï ʉ. 38ï49. DOI: 10.15360/1813-9779-

2018-5-38-49 ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʨʝʬʝʨʘʪʠʚʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ Scopus 

9. ɸʚʜʝʝʚ ɼ.ɹ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ., ʉʪʝʧʘʥʦʚ ʉ.ʉ. 

ʇʣʝʡʦʪʨʦʧʥʳʝ ʬʝʨʤʝʥʪʳ ʘʧʦʧʪʦʟʘ ʠ ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ 

ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ʉʠʙʠʨʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. ï 2018. ï T. 33, 

ˉ 3. ï ʉ. 102ï110. DOI: 10.29001/2073-8552-2018-33-3-102-110 

10. ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ɸʚʜʝʝʚ ɼ.ɹ., ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ. 

Cʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʷʜʨʳʰʢʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʥʝʡʨʦʥʦʚ ʥʝʦʢʦʨʪʝʢʩʘ, 

ʘʨʭʠʢʦʨʪʝʢʩʘ ʠ ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʝʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʦʢʢʣʶ-

ʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ɾʫʨʥʘʣ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠʠ. ï 2018. ï T. 7, ˉ 4. ï 

ʉ. 67ï74. 

11. ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ɸʚʜʝʝʚ ɼ.ɹ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ. ʇʣʝʡʦʪʨʦʧʥʦʩʪʴ 

ʢʘʩʧʘʟʳ-3, ʝʸ ʚʦʟʤʦʞʥʘʷ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʥʝʨʚʥʦʡ 

ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʝʨʠʦʜ ʨʝʧʝʨʬʫʟʠʠ // ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʤ ʫʯʘʩʪʠʝʤ çɾʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭè. ï ʄʦʩʢʚʘ, 2018. ï ʉ. 

103ï104.  

12. ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ɸʚʜʝʝʚ ɼ.ɹ., ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ. ʈʝ-

ʦʨʛʘʥʠʟʘʮʠʷ ʘʩʪʨʦʮʠʪʦʚ ʥʝʦʢʦʨʪʝʢʩʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥ-

ʥʳʭ ʘʨʪʝʨʠʡ // ʈʦʩʩʠʡʩʢʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ʠʤʝʥʠ ʀ.ʄ. ʉʝʯʝʥʦʚʘ. ï 2019. ï ʊ. 

105, ˉ 5. - ʉ. 578ï590. DOI:10.1134/S086981391905011X ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʨʝʬʝʨʘʪʠʚʥʘʷ 
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13. ɸʢʫʣʠʥʠʥ ɺ.ɸ., ɸʚʜʝʝʚ ɼ.ɹ., ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ. ʉʠʥʘʧʪʠʯʝʩʢʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʬʝʨʤʝʥʪʳ ʘʧʦʧʪʦʟʘ // ʄʦʨʬʦʣʦʛʠʷ. ï 2019. ï ʊ. 155, ˉ 2. ï ʉ. 12.  

14. Stepanov A.S., Akulinin V.A., Stepanov S.S., Avdeev D.B. Methodological features 

of the morphometric characterization of the synaptoarchitectonics of the human neocortex by im-

munofluorescent detection of neuromodulin // Neuroscience and Behavioral Physiology. ï 2019. 

ï Vol. 49, No 1. ï P. 103-108. DOI 10.1007/s11055-018-0701-6. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʨʝʬʝʨʘʪʠʚ-

ʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ Scopus 

15. ɸʚʜʝʝʚ ɼ.ɹ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ɸ.ʉ., ʐʦʨʦʥʦʚʘ ɸ.ʖ., 

ʉʘʤʩʦʥʦʚ ɸ.ɸ. ʈʝʦʨʛʘʥʠʟʘʮʠʷ ʘʩʪʨʦʮʠʪʦʚ ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʦʢ-

ʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʬʠʟʠʦʣʦʛʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘ-

ʧʠʷ. ï 2019. ï T. 63, ˉ 4. ï ʉ. 13ï22. DOI: 10.25557/0031-2991.2019.04.13-22 
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ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʤʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʧʦʩʣʝ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // Journal of Siberian Medical 

Sciences. ï 2021. ï ˉ 3. ï ʉ. 66-81. DOI 10.31549/2542-1174-2021-3-66-81 

33. ʄʘʢʘʨʴʝʚʘ ʃ.ʄ., ɸʚʜʝʝʚ ɼ.ɹ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ʂʦʨʞʫʢ ʄ.ʉ., ʐʦ-

ʨʦʥʦʚʘ ɸ.ʖ. ʇʨʦʷʚʣʝʥʠʷ ʛʠʧʝʨ- ʠ ʜʝʛʠʜʨʘʪʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʧʦʣʝʡ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦ-

ʢʘʤʧʘ ʧʦʩʣʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʦʢʢʣʶʟʠʠ ʠ ʧʝʨʝʞʘʪʠʷ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // 
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ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʬʠʟʠʦʣʦʛʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘʧʠʷ. ï 2022. ï T. 66, ˉ 1. ï ʉ. 17-27. 

DOI: 10.25557/0031-2991.2022.01.17-27 

34. ʄʘʢʘʨʴʝʚʘ ʃ.ʄ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ʐʦʨʦʥʦʚʘ ɸ.ʖ., ɸʚʜʝʝʚ ɼ.ɹ., 

ʂʦʨʞʫʢ ʄ.ʉ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʥʝʡʨʦʥʦʚ ʩʝʥʩʦʤʦʪʦʨʥʦʡ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʦʩʣʝ ʧʝʨʝʚʷʟʢʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ɾʫʨʥʘʣ ʘʥʘʪʦʤʠʠ ʠ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʠ. ï 2022. ï ʊ. 11, ˉ 1. ï ʉ. 49-58. DOI: 10.18499/2225-7357-2022-11-1-49-58 

35. ʉʪʝʧʘʥʦʚ ɸ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ɸʚʜʝʝʚ ɼ.ɹ. ʈʦʣʴ ʥʝʡʨʦʛʣʠʠ ʚ ʟʘʱʠʪʝ, ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 20-ʤʠ-

ʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ʅʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʬʝʜʨ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʧʦʩʚʷʱʝʥʥʘʷ 145-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɺ.ʅ. ʐʝʚʢʫʥʝʥʢʦ çʄʝʪʦʜʦʣʦ-

ʛʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷè. ɺʝʩʪʥʠʢ ʈʦʩ-

ʩʠʡʩʢʦʡ ɺʦʝʥʥʦ-ʄʝʜʠʮʠʥʩʢʦʡ ɸʢʘʜʝʤʠʠ. ï 2017. ï ˉ S3. ï ʉ. 140.  

36. ɸʚʜʝʝʚ ɼ.ɹ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʐʦʨʦʥʦʚʘ ɸ.ʖ., ɻʦʨʙʫʥʦʚʘ ɸ.ɺ., ʄʘʢʘʨʴʝʚʘ ʃ.ʄ. 

ɼʚʫʷʜʝʨʥʳʝ ʢʣʝʪʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʢʦʨʳ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫ-

ʜʦʚ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʈʝʛʝʥʝʨʘʪʠʚʥʘʷ 

ʙʠʦʣʦʛʠʷ ʠ ʤʝʜʠʮʠʥʘè ï ʄʦʩʢʚʘ, 2021. ï ʉ. 20-21.  

37. ɸʚʜʝʝʚ ɼ.ɹ., ʉʪʝʧʘʥʦʚ ʉ.ʉ., ɸʢʫʣʠʥʠʥ ɺ.ɸ., ʐʦʨʦʥʦʚʘ ɸ.ʖ., ʄʘʢʘʨʴʝʚʘ ʃ.ʄ., 

ʂʦʨʞʫʢ ʄ.ʉ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʷʚʣʝʥʠʡ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʣʦʚʦʟ-

ʨʝʣʳʭ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʠʰʝʤʠʠ // ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ XXIII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɾʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭè. ïʄʦʩʢʚʘ, 

2021.  ï ʉ. 18-19.  

38. ɸʚʜʝʝʚ ɼ.ɹ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʷʚʣʝʥʠʡ 

ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʤʠʥʜʘʣʝʚʠʜʥʦʛʦ ʪʝʣʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ 20-, 30-, 40-ʤʠʥʫʪ-

ʥʦʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ // ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʬʠʟʠʦʣʦʛʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʪʝʨʘʧʠʷ. ï 2022. ï T. 66, ˉ 2. ï ʉ. 18-27. DOI: 10.25557/0031-2991.2022.02.18-27 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɸʚʪʦʨʦʤ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʧʨʝʜʣʦʞʝʥʘ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, 

ʦʧʨʝʜʝʣʝʥ rʥʘʧʨʘʚʣʝʥʠʝ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʩʦ-

ʩʪʘʚʠʚʰʠʝ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʘʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʧʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ. ɸʥʘʣʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʧʦʜʛʦʪʦʚʢʘ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʪʝʟʠʩʦʚ ʠ 

ʜʦʢʣʘʜʦʚ (ʥʘ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ) ʧʦ ʧʦʣʫʯʝʥʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ʩʦʪʨʫʜʥʠʢʘʤ ʢʘʬʝʜʨʳ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ 

ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
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ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

ɻʣʘʚʘ 1. ʉʆɺʈɽʄɽʅʅʓɽ ʇʈɽɼʉʊɸɺʃɽʅʀʗ  

ʆ ʄɽʍɸʅʀɿʄɸʍ ʇʆɺʈɽɾɼɽʅʀʗ, ɿɸʑʀʊʓ, ɸɼɸʇʊɸʎʀʀ  

ʀ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʅɽʈɺʅʆʁ ʊʂɸʅʀ 

1.1. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ  

ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ  

ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ɻʠʩʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʚ ʥʦʨʤʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 60 ʣʝʪ 

[ʉʚʝʪʫʭʠʥʘ ɺ.ʄ., 1962; ʏʠʞʝʥʢʦʚʘ ʈ.ɸ., 1986; ʆʣʝʥʝʚ ʉ.ʅ., 1987; ʆʙʫʭʦʚ ɼ.ʂ., 

2009; ʊʨʫʰʝʣʴ ʅ.ɸ., 2009; Paxinos G., Watson C., 2005]. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ rʠ 

ʠʟʫʯʝʥ rʨʘʟʣʠʯʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ [Jordan W.H. et al., 2011] ʠ ʢ ʠʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ [Mayhew T.M., 1979; Weibel E.R., 1979].  

ɺʦʧʨʦʩʘʤʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʦʨʬʦʣʦʛʠʠ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

[ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 2007; ʉʝʤʯʝʥʢʦ ɺ.ɺ. ʠ ʜʨ., 2008; ʐʣʷʭʪʦ ɽ.ɺ. ʠ ʜʨ., 

2012; ɼʨʦʙʣʝʥʢʦʚ, ɸ.ɺ. ʠ ʜʨ. 2013; ʈʝʚʘ ʀ.ɺ. ʠ ʜʨ., 2016; ɹʘʰʠʨʦʚʘ ɸ.ʈ. ʠ ʜʨ., 

2020; ɹʦʥʴ ɽ.ʀ. ʠ ʜʨ., 2020; Janardhan V., Qureshi A.I., 2004; Doyle K.P. et al., 

2008; Chavez J.C. et al., 2009; Hagberg H. et al., 2009; Ferriero D.M., Miller S.P., 

2010; Niizuma K. et al., 2010; Pandya R.S. et al., 2011; Schweizer S. et al., 2013; 

Shichita T. et al., 2014; Granger D.N., Kvietys P.R., 2015; Kawabori M., Yenari 

M.A., 2015; Cuartero M.I. et al., 2016; Quillinan N. et al., 2016; Thornton C. et al., 

2017; Soontornniyomkij V. et al., 2020]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʨʝʧʘʨʘʮʠʠ 

ʥʝʡʨʦʥʦʚ, ʥʝʡʨʦʛʣʠʠ ʎʅʉ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ 

ʩʥʠʞʝʥʠʶ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩʫʤʤʠʨʦʚʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʨʘʟʥʳʭ ʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʦʙʟʦʨʘʭ ʠ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ [Back T. et al., 2004; Galluzzi 

L. et al., 2009; Merino J.G., Warach S., 2010; Bahmani P. et al., 2011; Zille M. et 

al., 2012; Saab A.S. et. al., 2013; Burda J.E., Sofroniew M.V., 2014; Zuchero J.B., 

Barres B.A., 2015]. 

ʉ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʠʰʝʤʠ-

ʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʥʝʚʨʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʧʨʠʯʸʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʝʜʢʦ ʧʨʦʷʚʣʷʶʪʩʷ 
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ʙʦʣʝʝ ʷʨʢʦʡ ʢʘʨʪʠʥʦʡ, ʯʝʤ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ [ʐʤʦʥʠʥ ɸ.ɸ., 2011; ɼʘʡ-

ʥʝʢʦ ɸ.ʉ. ʠ ʜʨ., 2014; Shmonin A.A. et al., 2012]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʰʝʤʠ-

ʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [ʄʘʢʩʠʤʦʚʠʯ ʅ.ɽ., 2004; Chalmers G.R. 

et al., 1992; White B.C. et al., 2000; Arundine M. et al., 2004; Chan P.H., 2004; Chen 

H. et al., 2005; Hao C.H. et al., 2018] ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʢʨʘʪʢʦʚʨʝʤʝʥ-

ʥʘʷ ʠʰʝʤʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʝʜʸʪ ʢ ʛʣʫʙʦʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʟʥʘʢʠ ʨʘʟʨʫʰʝʥʠʷ ʥʝʡʨʦʥʦʚ ʧʨʠ ʠʰʝʤʠʠ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʦʙʥʘʨʫʞʠʚʘʪʁʩʷ ʫʞʝ ʩʧʫʩʪʷ 2 ʤʠʥʫʪʳ ʧʦʩʣʝ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʦʙ-

ʨʘʟʦʚʘʥʠʷ [Chalmers G.R. et al., 1992; Zavodnik I.B. et al., 2013], ʥʘʨʫʰʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʠʦʥʦʚ, ʠʟʤʝʥʝʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʥʠʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ 

[Sacco S.E. et al., 1991; White B.C. et al., 2000]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʠʩʣʦʨʦʜʘ ʚʩʝʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʦʜʥʠʤ ʠʟ ʟʚʝʥʴʝʚ ʧʘʪʦʛʝʥʝʟʘ ̫ ʚʣʷʝʪʩʷ ʵʥʝʨʛʦʜʝʬʠʮʠʪ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦ-

ʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʠʰʝʤʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʚʝʜʸʪ ʢ 

ʫʤʝʥʴʰʝʥʠ ʁʥʝʦʪʜʝʣʠʤʳʭ ʥʝʡʨʦʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʝʨʝʩʪʨʦʡʢʝ ʦʙʲʸ-

ʤʦʚ ʥʝʡʨʦʮʠʪʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʰʠʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʮʠʪʦʧʣʘʟʤʳ [White 

B.C. et al., 2000]. 

ʉʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʯʪʦ ʧʨʠ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʢʠʩʣʦʨʦʜʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʦʚ ʦʙʳʯʥʦ ʙʦʣʝʝ ʚʳʨʘ-

ʞʝʥʳ, ʯʝʤ ʧʨʠ ʜʦʣʛʦʡ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ [Ryosuke M.D. et al., 2002]. 

ʂ ʘʣʴʪʝʨʘʮʠʠ ʵʥʜʦʛʝʥʥʳʭ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʜʠʩʙʘʣʘʥʩ ʙʠʦ-

ʛʝʥʥʳʭ ʘʤʠʥʦʚ ʠ ʫʨʦʚʥʷ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʛʘ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝ-

ʥʠʷ [ʈʦʤʘʥʦʚʘ ɻ.ɸ., 2002; ʈʦʤʘʥʦʚʘ ɻ.ɸ. ʠ ʜʨ., 2002; ɹʦʥʴ ɽ.ʀ. ʠ ʜʨ., 2018; 

ɹʦʥʴ ɽ.ʀ. ʠ ʜʨ., 2019]. 

ɺ ʨʷʜʝ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ 

ʧʦʩʣʝ ʆʆʉɸ ʧʦʢʘʟʘʥʦ, ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʢʨʫʧ-

ʥʳʭ ʦʯʘʛʦʚ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [ʉʝʤʯʝʥʢʦ ɺ.ɺ. ʠ ʜʨ., 2014; Nudo R.J. 

2003; Lopez M.S., Vemuganti R., 2018; ɺʘʚʠʣʦʚʘ ɺ.ɸ., ɻʫʱʠʥ ʗ.ɸ., 2019; 

Gennaro M. et al., 2019]. 

ʂʦʨʘ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ï ʦʜʥʘ ʠʟ ʩʪʨʫʢʪʫʨ ʎʅʉ, ʦʪʚʝʯʘʶʱʘʷ ʟʘ ʩʣʦʞ-

ʥʝr ʬʦʨʤr ʧʦʚʝʜʝʥʠʷ, ʧʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʚʦʟʨʘʩʪʫ ʦʥʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʥʝʦʢʦʨʪʝʢʩ, ʠʣʠ ʥʦʚʫ  ʁʢʦʨʫ (ʬʨʦʥʪʘʣʴʥʘʷ, ʧʘʨʠʝʪʘʣʴʥʘʷ, ʪʝʤʧʦʨʘʣʴʥʘʷ ʠ ʦʢ-

ʮʠʧʠʪʘʣʴʥʘʷ ʢʦʨʘ), ʘʨʭʠʢʦʨʪʝʢʩ (ʢʦʨʘ ʦʙʦʥʷʪʝʣʴʥʳʭ ʙʫʛʦʨʢʦʚ) ʠ ʧʘʣʝʦʢʦʨʪʝʢʩ 
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(ʛʨʫʰʝʚʠʜʥʘʷ ʢʦʨʘ, ʤʠʥʜʘʣʠʥʘ, ʟʫʙʯʘʪʘʷ ʠʟʚʠʣʠʥʘ ʠ ʛʠʧʧʦʢʘʤʧ) [ɸʨʫʰʘʥʷʥ 

ʕ.ɹ., ɹʝʡʝʨ ʕ.ɺ., 2007; ɹʦʥʴ ɽ.ʀ. ʠ ʜʨ., 2018; Raven F. et al., 2018]. 

ɺʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠʤʝʥʥʦ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʝʸ 

ʫʯʘʩʪʠʝʤ ʚ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ï ʢʦʛʥʠʪʠʚʥʳʝ, ʧʘʤʷʪʴ, ʵʤʦ-

ʮʠʠ, ʦʨʠʝʥʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ [Spitz G. et al., 2003; Salmond CH. et al., 2005]. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘ-

ʮʠʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ. ɻʠʧʧʦʢʘʤʧʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʫʙʯʘʪʫʶ 

ʠʟʚʠʣʠʥʫ (ʟʫʙʯʘʪʘʷ ʬʘʩʮʠʷ ï ɿʌ, dentate gyrus), ʩʫʙʠʢʫʣʫʤ, ʘ ʪʘʢʞʝ ʧʘʨʘʩʫʙʠ-

ʢʫʣʫʤ, ʧʨʝʩʫʙʠʢʫʣʫʤ ʠ ʵʥʪʦʨʠʥʘʣʴʥʫʶ ʢʦʨʫ (ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ 

ʧʘʨʘʛʠʧʧʦʢʘʤʧʦʚʫʶ ʦʙʣʘʩʪʴ) [Amaral DG. et al., 2007; Ramachandran VS., 2012; 

Schultz C, Engelhardt M., 2014]. ɿʌ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʥʦʡ ʚʭʦʜ ʩʝʥʩʦʨʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦʪ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ ʚ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʷ 

ʧʝʨʚʳʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ, ʠ ʧʝʨʝʜʘʸʪ ʨʝʟʫʣʴʪʘʪ ʚ ʧʦʣʝ ʉɸ3, ʘ ʟʘʪʝʤ ʚ ʉɸ1 [Amaral 

DG. et al., 2007]. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [ʌʨʫʤʢʠʥʘ ʃ.ɽ. ʠ ʜʨ., 2018] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʫʩʣʦʞʥʸʥʥʳʝ ʘʢʩʦʜʝʥʜʨʠʪʥʳʝ ʠ ʘʢʩʦ-

ʰʠʧʠʢʦʚʳʝ ʩʠʥʘʧʩʳ ʠ ʛʠʛʘʥʪʩʢʠʝ ʤʠʪʦʭʦʥʜʨʠʠ ʯʝʨʝʟ 24 ʯ ʧʦʩʣʝ ʚʥʫʪʨʠʚʝʥ-

ʥʦʛʦ ʚʚʝʜʝʥʠʷ ʛʦʤʦʣʦʛʠʯʥʦʡ ʚʥʝʢʣʝʪʦʯʥʦʡ ɼʅʂ. ɺʩʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʢʦʤʧʝʥʩʘ-

ʪʦʨʥʳʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʧʨʦʠʩʭʦʜʷʪ ʠ ʧʦʢʘʟʘʥʳ ʥʘ ʫʣʴ-

ʪʨʘʩʪʨʫʢʪʫʨʝ IIIïV ʩʣʦʷ ʥʝʡʨʦʧʠʣʝ ʪʝʤʝʥʥʦ-ʚʠʩʦʯʥʦʡ ʦʙʣʘʩʪʠ ʢʦʨʳ ʢʨʳʩ.  

ʇʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ, ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʩʣʝ 

ʠʰʝʤʠʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʪʁʩʷ ʧʨʠʯʠʥʦʡ ʤʥʦʛʠʭ ʥʘʨʫʰʝʥʠʡ. ʏʘʩʪʦ 

ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʚʨʝʞʜʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

[ɻʫʩʝʚ ɽ. ʀ. ʠ ʜʨ., 2013; ʉʝʤʯʝʥʢʦ ɺ.ɺ. ʠ ʜʨ., 2014; Wehman, J.C. et al., 2004; 

Nguyen-Huynh M.N. et al., 2005]. ʀʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʘʥʘʣʠʟʠ-

ʨʦʚʘʣʦʩʴ ʩʪʨʫʢʪʫʨʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʢʦʨʳ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʧʦʣʥʦʡ, ʥʝʧʦʣʥʦʡ, ʣʦʢʘʣʴʥʦʡ ʠ ʪʦʪʘʣʴʥʦʡ ʪʨʘʥʟʠʝʥʪʥʦʡ ʠʰʝ-

ʤʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʬʘʢʪʦʨʘ [ʐʝʨʪʘʝʚ ʄ.ʄ. ʠ ʜʨ., 2015; Lipton P. 1999; Back T. et 

al., 2004]. ɽʩʪʴ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʸʥʥʳʝ ʠʟʫʯʝʥʠʶ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ 

ʢʨʳʩ ʧʦʩʣʝ ʧʝʨʝʞʘʪʠʷ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ [Nudo, R.J., 2003]. ʆʜʥʘʢʦ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʥʝʨʚ-

ʥʦʡ ʪʢʘʥʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʝʨʠʦʜ ʧʝʨʝʞʘʪʠʷ ʚʦ ʤʥʦʛʦʤ ʦʩʪʘʶʪʩʷ ʥʝ-

ʷʩʥʳʤʠ [Winkelmann E.R. et al., 2006; Zille M. et al., 2012]. ʀʟʫʯʘʝʪʩʷ ʫʣʴ-

ʪʨʘʩʪʨʫʢʪʫʨʘ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝʡʨʦʥʦʚ, ʯʪʦ ʚʝʜʸʪ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʠʯʠ-

ʥʳ ʛʠʙʝʣʠ ʢʦʥʢʨʝʪʥʦʡ ʢʣʝʪʢʠ ʦʪ ʥʝʢʨʦʟʘ ʠʣʠ ʦʪ ʘʧʦʧʪʦʟʘ [Zille M. et al., 2012]. 
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ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʡ ʘʧʦʧʪʦʟʥʦʡ ʠ ʥʝʢʨʦʪʠʯʝ-

ʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʜʨʘ ʠʩʧʦʣʴʟʫʶʪ ʦʢʨʘʩʢʘ DAPI [Ullah I. et al., 2012], ʢʦ-

ʪʦʨʘʷ ʜʘʸʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʠ ʩʪʨʫʢʪʫʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ɼʅʂ ʚ ʷʜʨʝ ʠ ʩʪʝʧʝʥʠ ʝʸ ʢʦʥʜʝʥʩʘʮʠʠ. 

ʇʦʠʩʢ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʡʨʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʨʨʝʢʮʠʠ ʟʘʱʠʪʥʳʭ ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʭ ʥʘʨʫ-

ʰʝʥʠʡ ʬʫʥʢʮʠʡ ʤʦʟʛʘ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ [ʆʩʪʨʦʚʘ ʀ.ɺ. ʠ ʜʨ., 2019; Huang L. et al., 2014; Failla M.D. et al., 2016; 

Lorente I.L., 2017]. ʂ ʚʥʫʪʨʝʥʥʠʤ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʳʤ ʦʪʥʦʩʷʪʩ ̫ʩʝʢʨʝʪʠʨʫʝ-

ʤʳʝ ʙʝʣʢʠ (ʥʝʡʨʦʪʨʦʬʠʥʳ). ʆʥʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʩʪʨʫʢʪʫʨ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚ ʤʝʭʘʥʠʟʤʘʭ ʵʥʜʦʛʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ 

[ʂʨʳʞʘʥʦʚʩʢʘʷ ʉ.ʖ. ʠ ʜʨ., 2020]. ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ 

ʥʝʡʨʦʪʨʦʧʥʳʭ ʬʘʢʪʦʨʦʚ ʚ̫ʣʷʝʪʩʷ ʤʦʟʛʦʚʦʡ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʆʥ 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʡʨʦʥʦʚ [Chen A.I. et al., 

2013; Gray J.D. et al., 2013; Kimura A. et al., 2016]. 

ʀʰʝʤʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ, ʢʦʛʜʘ ʦʩʪʘʥʦʚʢʘ ʢʨʦʚʦʪʦʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝ-

ʨʴʸʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʷʪʴ ʤʝʨʳ, 

ʪʦ ʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʨʚʥʦʡ ʪʢʘʥʝʡ ʤʦʟʛʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʫʥʢʮʠʡ 

[ʉʘʚʯʝʥʢʦ ɽ.ʉ. ʠ ʜʨ., 2016; Candelario-Jalil, 2009]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʠʰʝʤʠʠ ʤʦʟʛʘ ʙʦʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʩʝʤ ʢʦʤʧʦ-

ʥʝʥʪʘʤ ʢʣʝʪʦʢ, ʥʘʧʨʠʤʝʨ, ʷʜʨʳʰʢʫ. ɽʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘ ̫ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ [Fedorova E. et al., 2008; Richter K. et al., 2008; Yang S., 

2008]. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʜʨʳʰʢʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʜʨʫ-

ʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʪʢʠ [ʍʦʜʶʯʝʥʢʦ ʊ.ɸ. ʠ ʜʨ., 

2014; Morris G.E., 2008; Voss T.C. et al., 2008]. ʀʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʣʠ 

ʷʜʨʳʰʢʘ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ [ʐʝʚʮʦʚ, ɺ.ʀ. ʠ 

ʜʨ., 2005; ɿʠʤʘʪʢʠʥ ʉ.ʄ. ʠ ʜʨ., 2017; ɿʠʤʘʪʢʠʥ ʉ.ʄ., ɹʦʥʴ ɽ.ʀ., 2019; 

Krieghoff-Henning E. et al., 2008; Woulfe J., 2008].  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʠʧʝʨʪʨʦʬʠ ̫̫ ʜʨʳʰʢʘ, ʘ ʪʘʢʞʝ ʧʨʠʙʣʠʞʝʥʠʝ ʷʜ-

ʨʳʰʢʘ ʢ ʷʜʝʨʥʦʡ ʦʙʦʣʦʯʢʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʪʁ ʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ʈʝʘʢʮʠʷ ʇʝʨʣʩʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʢʦʧʣʝʥʠʝ ʞʝʣʝʟʘ ʚ ʷʜʨʳʰʢʝ ʥʝʡʨʦʥʘ ʠ, 

ʝʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠ ̫ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʢʦʡ, ʪʦ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʚʨʝʞʜʝʥʠʠ ʥʝʨʚ-

ʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʧʦʤʦʱʠ ʦʢʨʘʩʢʠ ʧʦ ʅʠʩʩʣʶ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʭʨʦʤʘʪʦʣʠʟ, 

ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʦʙʨʘʪʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ, ʘ 
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ʪʘʢʞʝ ʩʤʝʱʝʥʠʝ ʢ ʧʝʨʠʬʝʨʠʠ ʷʜʨʘ ʢʣʝʪʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʨʝʞʜʝʥʠʠ 

ʘʢʩʦʥʦʚ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʛʠʧʝʨʭʨʦʤʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʸʤʘ 

ʮʠʪʦʧʣʘʟʤʳ ʠ ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʤʦʨʱʠʚʘʥʠʝʤ ʢʣʝʪʢʠ 

[ʉʫʭʦʨʫʢʦʚʘ ɽ.ɻ. ʠ ʜʨ., 2012; ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 2013; ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ 

ʜʨ., 2015]. 

ʇʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ̫ ʜʨʳʰʢʘ ʠ ʝʛʦ ʙʝʣʢʦʚ (ʥʫʢ-

ʣʝʦʬʦʩʤʠʥ, ʪʝʣʴʮʘ ʂʘʭʘʣʷ ʠ AgNOR) ʚ ʥʝʡʨʦʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ 

ʧʨʠ ʥʝʡʨʦʜʝʥʝʨʘʮʠʠ [ɻʫʩʝʣʴʥʠʢʦʚʘ ɺ.ɺ. ʠ ʜʨ., 2020]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʛʠʧʦ-

ʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫʨʦʚʥʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʛʠʩʪʦʥʘ ʅ3 ʧʦ Lys4 (meʅ3ʂ4), ʧʦ 

Lys9 (meʅ3ʂ9) ʠ ɼʅʂ (meDNA) ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʥʝʡʨʦʥʘʭ ʢʦʨ rʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʠ ʛʠʧʧʦʢʘʤʧʝ ʫ ʢʨʳʩ, ʥʦ ʫʨʦʚʝʥʴ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʚ ʥʦʚʦʡ ʵʚʦʣʶʮʠʦʥʠ-

ʨʫʶʱʝʡ ʯʘʩʪʠ ʢʦʨʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʝʘʥʩʦʚ ʇʦʩʪʂ [ɺʝʪʨʦʚʦʡ ʆ.ɺ. ʠ ʜʨ., 2019]. 

ɼʦ ʩʠʭ ʧʦʨ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʠ ʩʣʦʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʘ 

ʦʙʨʘʟʦʚʘʥʠʷ çʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠ-

ʞʠʟʥʝʥʥʳʭ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʚʝʪ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ, ʪʘʢ ʠ ʘʨʪʝʬʘʢʪʘʤʠ ʟʘʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʜʘʞʝ ʧʨʠ ʧʝʨʬʫʟʠʦʥʥʦʡ ʬʠʢʩʘʮʠʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʥʪʘʢʪʥʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [Jortner B.S., 2011]. 

ʅʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʣʠʷʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʧʨʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʠ ʩʝʧʪʦʧʣʘʩʪʠʢʠ ʥʘ ʠʟʤʝʥʝʥʠʷ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪ-

ʜʝʣʘʭ ʛʠʧʧʦʢʘʤʧʘ [ʊʦʨʰʠʥ ɺ.ʀ. ʠ ʜʨ., 2020]. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, çʪy ʤʥʳʝè ʩʤʦʨʱʝʥʥʳʝ ʛʠʧʝʨʭʨʦʤʥʳʝ 

ʥʝʡʨʦʥʳ ʦʪʨʘʞʘʶʪ ʨʘʟʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʪʠʧʘ 

[ʇʦʧʦʚʘ ʕ.ʅ., 2010; Galiyas F. et al., 2009]. ʇʝʨʚʳʡ ʪʠʧ ʥʝʡʨʦʥʦʚ ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʩʦʜʝʨʞʠʪ ʨʘʩʰʠʨʝʥʠʝ ʤʥʦʛʠʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ (ʵʥʜʦʧʣʘʟʤʘʪʠʯʝ-

ʩʢʘʷ ʩʝʪʴ, ʤʠʪʦʭʦʥʜʨʠʠ ʠ ʪ.ʜ.). ɺʪʦʨʦʡ ʪʠʧ ʥʝʡʨʦʥʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʧʨʘʚʠʣʴ-

ʥʫʶ ʬʦʨʤʫ ʟʘ ʩʯʸʪ ʥʘʢʦʧʣʝʥʠʷ ʤʝʣʢʦʛʨʘʥʫʣʷʨʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʚ ʪʨʝʪʴʝʤ ʪʠʧʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʦʨʛʘʥʝʣʣ. ʀʤʝʶʪʩʷ ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ ʩ ʭʨʦʤʦʬʠʣʠʝʡ 

ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʟʘʧʘʩʦʤ ʙʝʣʢʘ, ʥʦ ʥʝ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦ-

ʥʦʚ ʧʦ ʨʘʟʤʝʨʫ. ʂʨʘʡʥʷʷ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ï ʩʤʦʨʱʝʥʥʳʝ ʰʪʦʧʦʨʦʦʙʨʘʟʥʳʝ 

ʥʝʡʨʦʥ rʩ ʷʜʨʘʤʠ ï ʦʪʯʸʪʣʠʚʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ [ɽʤʝʣʴʷʥ-

ʯʠʢ ʉ.ɺ., ɿʠʤʘʪʢʠʥ ʉ.ʄ., 2011, 2012]. 

ʇʨʠ ʦʢʢʣʶʟʠʠ ʩʨʝʜʥʝʡ ʤʦʟʛʦʚʦʡ ʘʨʪʝʨʠʠ ʫ ʢʨʳʩ ʪy ʤʥʳʝ ʩʤʦʨʱʝʥʥʳʝ 

ʥʝʡʨʦʥʳ ʚʳʷʚʣʝʥʳ ʚʦ ʤʥʦʛʠʭ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ 

https://pubmed.ncbi.nlm.nih.gov/?term=Jortner+BS&cauthor_id=16650476
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ʠʟʤʝʥʸʥʥʳʤʠ ʩʤʦʨʱʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʠʰʝʤʠʯʝʩʢʠʝ. 

ʇʨʠ ʩʫʙʪʦʪʘʣʴʥʦʡ ʠʰʝʤʠʠ ʤʦʟʛʘ ʧʨʠ ʜʚʫʩʪʦʨʦʥʥʝʤ ʧʝʨʝʞʘʪʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ 

ʘʨʪʝʨʠʡ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʝ ʤʦʟʛʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʪʸʤʥʳʭ ʠ 

ʪʸʤʥʳʭ ʩʤʦʨʱʝʥʥʳʭ ʥʝʡʨʦʥʦʚ [ʏʝʨʢʘʩʦʚʘ ʃ.ɺ., ɼʘʚʣʝʪʯʠʢʦʚʘ ʈ.ʌ., 1988; ʈʫ-

ʢʘʥ ʊ.ɸ. ʠ ʜʨ., 2012; ʄʘʨʪʳʥʦʚʘ ʆ.ɺ. ʠ ʜʨ., 2016; Czurko A., Nishino H., 1993].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʫʪʨʠ ʪʸʤʥʳʭ ʢʣʝʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʙʘʟʦ-

ʬʠʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʨʠʦʩʪʘʥʦʚʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ [Einarson L., 

Krogh E., 1955]. ɼʨʫʛʠʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ, ʯʪʦ 

ʥʘʦʙʦʨʦʪ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʟʘʱʠʪʳ [ʇʦʧʦʚʘ ʕ.ʅ. ʠ ʜʨ., 1976; ʆʨʣʦʚʩʢʘʷ 

ɼ.ɼ., ʂʣʝʱʠʥʦʚ ɺ.ʅ., 1986]. ʇʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʩʪʘʜʠʡ ʥʦʨʤʦʭʨʦʤʥʳʡ ʥʝʡʨʦʥ ʦʪ ʥʘʙʫʭʘʥʠʷ ʜʦ ʭʨʦʤʦʬʠʣʠʠ [ʂʣʦʩʦʚʩʢʠʡ ɹ.ʅ., 

ʂʦʩʤʘʨʩʢʘʷ ɽ.ʅ., 1961]. ʆʪʜʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʥʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨ-

ʞʝʥʳ ʛʠʧʝʨʭʨʦʤʠʠ [ʇʦʧʦʚʘ ʕ.ʅ. ʠ ʜʨ., 1976].  

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦʩʪʠ ʠ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʨʘʥʩʣʦʢʘʮʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʈʅʂ ʠʟ ʷʜʨʘ ʚ ʮʠ-

ʪʦʧʣʘʟʤʫ [ʈʫʙʣʝʚʘ ɿ.ʗ. ʠ ʜʨ., 1977]. ɼʨʫʛʠʝ ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʤʦʨʱʝʥʥʳʝ 

ʥʝʡʨʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʠʟʢʦʡ ʛʠʜʨʦʧʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʢʦʘʛʫʣʷʮʠʠ [ʂʘʣʠʥʠʯʝʥʢʦ ʉ.ɻ., ʄʘʪʚʝʝʚʘ ʅ.ʖ., 2007]. ʆʪʤʝʯʘʶʪʩʷ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʳʭ ʢʣʝʪʦʢ [ʗʨʳʛʠʥ ʅ.ɽ., ʗʨʳʛʠʥ ɺ.ʅ., 

1973; Gallyas F., 2007]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʠʧʝʨʭʨʦʤʥʳʭ ʥʝʡʨʦʥʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʚʦʙʦʜʥʳʭ ʨʠʙʦʩʦʤ, ʠ ʵʪʦ ʚʝʜʸʪ ʢ ʩʥʠʞʝʥʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, 

ʠ, ʚʝʨʦʷʪʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʩʨʳʚʫ ʘʜʘʧʪʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

[ɿʠʤʘʪʢʠʥ ʉ.ʄ., ɹʦʥʴ ɽ.ʀ., 2016]. 

ʉʤʦʨʱʠʚʘʥʠʝ ʛʠʧʝʨʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʢ ʨʘʩʩʪʨʦʡʩʪʚʫ 

ʧʠʪʘʥʠʷ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠ,ʁ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʩʦʩʪʦʷ-

ʥʠʁ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʛʝʥʝʨʘʮʠʠ [ʉʥʝʩʘʨʝʚ ɸ.ɽ., 1950; ɾʘʙʦʪʠʥʩʢʠʡ ʖ.ʄ., 

1965; ɽʨʤʦʭʠʥ ʇ.ʅ., 1969; ɺʦʡʥʦ-ʗʩʝʥʝʮʢʠʡ ʄ.ɺ., ɾʘʙʦʪʠʥʩʢʠʡ ʖ.ʄ., 1970; 

ʀʦʥʪʦʚ ɸ.ʉ, ʐʝʬʝʨ ɺ.ʌ., 1981; ʇʦʧʦʚʘ ʕ.ʅ., 1984; ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 

2015]. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠ 

ʩʫʜʴʙʘ ʛʠʧʝʨʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʦʜʥʠʭ ʩʣʫ-

ʯʘʷʭ ʥʝʡʨʦʥʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦ ʥʦʨʤʦʭʨʦʤʥʳʭ, ʚ ʜʨʫʛʠʭ ï ʧʝʨʝʭʦʜʷʪ ʢ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ [ɺʦʣʷʥʩʢʠʡ ʖ.ʃ. ʠ ʜʨ., 1994; ɿʝʥʢʦʚ ʅ.ʂ. 

ʠ ʜʨ., 1999; ʂaʣʠʤʫʣʣʠʥʘ ʃ.ɹ., 2002]. ʊʘʢʞʝ ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ ʤʦʛʫʪ ʥʝ ʚʦʩʩʪʘ-

ʥʘʚʣʠʚʘʪʴʩʷ ʠʟ-ʟʘ ʙʣʦʢʠʨʦʚʘʥʠ ̫ ʬʫʥʢʮʠʠ ʤʠʪʦʭʦʥʜʨʠʡ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʥʝʡʨʦʥʳ [Gallyas F. et al., 2006]. 
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ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʡʨʘʣʴʥʳʡ ʤʘʨʢʝʨ Fox3 

(neuronal nuclear antigen ï ̫ ʜʝʨʥʳʡ ʘʥʪʠʛʝʥ ʥʝʡʨʦʥʦʚ) ʚ ʪʸʤʥʳʭ ʛʠʧʝʨʭʨʦʤʥʳʭ 

ʥʝʡʨʦʥʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ɻ ʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʥʝʡʨʦʥʦʚ [ɺʘʩʠʣʴʝʚ ɼ.ʉ. ʠ ʜʨ., 2013], ʘ ʧʦ ʜʨʫʛʠʤ 

ʜʘʥʥʳʤ, ʷʜʝʨʥʳʡ ʙʝʣʦʢ neuronal nuclear antigen ʠʩʯʝʟʘʝʪ ʠʟ ʧʦʚʨʝʞʜʸʥʥʳʭ ʠ 

ʧʦʛʠʙʘʶʱʠʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʛʠʧʧʦʢʘʤʧʘ [ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 

2006]. 

ʇʦ ʜʘʥʥʳʤ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [Kºvesdi E. et al., 2007; Gal-

lyas F. et al., 2009; Garman R.H., 2011; Soontornniyomkij V. et al., 2020], ʦʪʣʠʯʠ-

ʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʯʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʩʝʭ ʪʠʧʦʚ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ ʷʚ-

ʣʷʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠ ʩʪʨʫʢʪʫʨ ʚ ʦʙʣʘʩʪʠ ʧʝʨʠʢʘʨʠʦʥʘ ʠ ʜʝʥʜʨʠʪʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [Ooigawa H. et al., 2006; Ahmadpour S. et al., 

2019] ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʚʦʟʜʝʡ-

ʩʪʚʠʷʭ ʦʪʨʘʞʘʶʪ ʦʙʨʘʪʠʤʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʝʛʝʥʝʨʘ-

ʪʠʚʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʘ ʚʦʪ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʥʫʞʥʦ ʝʱʸ ʙʫʜʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ.  

ɼʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʳ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʣʠʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ. ʆʜʥʘʢʦ ʩ ʙʦʣʴʰʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʠʰʝʤʠʠ, ʝʸ ʜʠʥʘʤʠʢʠ ʠ ʢʦʣʠ-

ʯʝʩʪʚʘ ʵʧʠʟʦʜʦʚ ʚʣʠʷʶʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʠʩʭʦʜ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. ʇʦʣʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʠʰʝʤʠʷ ʧʨʠʚʦʜʠʪ ʢ ʢʨʫʧʥʦʦʯʘʛʦʚʳʤ 

ʥʝʢʨʦʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʥʝʧʦʣʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʠʰʝʤʠʷ ʚʝʜʸʪ ʢ ʦʙʨʘʪʠ-

ʤʳʤ ʜʠʩʪʨʦʬʠʯʝʩʢʠʤ ʠ ʜʠʬʬʫʟʥʦ-ʦʯʘʛʦʚʳʤ ʘʣʴʪʝʨʘʮʠʷʤ [ʐʣʷʭʪʦ ɽ.ɺ. ʠ ʜʨ., 

2012; ʐʝʨʪʘʝʚ ʄ.ʄ. ʠ ʜʨ., 2015; ʗʢʦʚʣʝʚ ɸ.ɸ., ɻʫʣʷʝʚʘ ʅ.ɺ., 2015; Chen Z. et 

al., 2006]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʝʣʦʢ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʧʦʚʳʰʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʟʘ-

ʱʠʪʫ, ʧʨʦʠʩʭʦʜʷʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʣʝʪʦʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʨʘ-

ʚʠʣʴʥʦʡ ʩʙʦʨʢʝ ʙʝʣʢʘ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʧʨʠ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʛʠʧʦʢʩʠʠ, ʤʝʪʘʣʣʦʚ, ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ [ʂʦʨʞʝʚ-

ʩʢʠʡ ɼ.ʕ. 2015; ɹʦʥʴ ɽ.ʀ. ʠ ʜʨ., 2018; ɻʘʥʢʦʚʩʢʘʷ ʃ.ɺ. ʠ ʜʨ., 2019; ʄʘʢʩʠʤʦʚʠʯ 

ʅ.ɽ., ɹʦʥʴ ɽ.ʀ., 2020; Schlesinger M.J., 1990; Bernardo B.C. et al., 2016]. ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ [Fredduzzi S. et al., 2001; Giffard R. et al., 2004] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʝʣʦʢ 

ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ (HSP70) ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʘʥʦʛʝʥʝʟʝ, ʘʜʘʧʪʘʮʠʦʥ-

ʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʨʝʧʘʨʘʮʠʠ ʢʣʝʪʦʢ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ HSP70 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 
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ʦʨʛʘʥʠʟʤʘ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʜʠʥʘʢʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʟʛʘ ʢ ʧʦʩʪʨʝʘʥʠʤʘʮʠʦʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ [ɸʚʨʫʱʝʥʢʦ ʄ.ʐ. ʠ 

ʜʨ., 2008]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ HSP70 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʠʰʝʤʠʠ: ʯʝʤ ʚʳʰʝ ʯʠʩʣʦ ʠʤ-

ʤʫʥʦʨʝʘʢʪʠʚʥʳʭ ʥʝʡʨʦʥʦʚ ʪʝʤ ʙʦʣʴʰʝ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʨʘʙʦʪʝ [ɸʚʨʫ-

ʱʝʥʢʦ ʄ.ʐ. ʠ ʜʨ., 2012]. 

ɹʝʣʦʢ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ-70 ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʠ ʵʢʩʧʨʝʩʩʠ ʁHIF-1a ʠ 

ʅɸɼ-ʄɼɻ-ʤʭ, ʯʪʦ ʦʧʦʩʨʝʜʫʝʪ ʟʘʧʫʩʢ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʛʦʣʦʚ-

ʥʦʤ ʤʦʟʛʝ ʧʦʩʣʝ ʠʰʝʤʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʤʘʣʘʪ-ʘʩʧʘʨʪʘʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ [ɹʝʣʝ-

ʥʠʯʝʚ ʀ.ʌ. ʠ ʜʨ., 2012]. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʪʨʘʚʤʘʪʠʯʝ-

ʩʢʦʤ ʧʦʨʘʞʝʥʠʠ ʢʦʨʳ ʠ ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʤʦʟʛʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ MAP2, ʘ ʫʞʝ ʯʝʨʝʟ 

ʩʫʪʢʠ ʦʪʤʝʯʝʥʦ ʥʝʢʦʪʦʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʝʛʝʥʝʨʘʮʠʠ ï 

ʤʝʜʣʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʜʘʥʥʦʛʦ ʙʝʣʢʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʤʠʢʨʦʪʨʫ-

ʙʦʯʢʘʤʠ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ MAP2 ʷʚʣʷʪʁʩʷ ʩʪʘʙʠ-

ʣʠʟʘʮʠʷ ʤʠʢʨʦʪʨʫʙʦʯʝʢ (ʠ, ʚʦʟʤʦʞʥʦ, ʤʠʢʨʦʬʠʣʘʤʝʥʪʦʚ), ʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩ-

ʧʦʨʪʘ ʦʨʛʘʥʝʣʣ ʚʥʫʪʨʠ ʘʢʩʦʥʦʚ ʠ ʜʝʥʜʨʠʪʦʚ, ʘ ʪʘʢʞʝ ʟʘʢʨʝʧʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨ-

ʥʳʭ ʙʝʣʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʪʝʠʥʢʠʥʘʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʘʞʥʳ ʜʣʷ ʧʝʨʝ-

ʜʘʯʠ ʩʠʛʥʘʣʘ [ʗʰʢʠʯʝʚ ɺ.ʀ., 2015; ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 2014; ɹʦʨʠʩʦʚʘ ʂ.ʅ. 

ʠ ʜʨ., 2019]. 

ʇʨʦʮʝʩʩ ʘʧʦʧʪʦʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʟʘ-

ʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʦʩʪʨʦʡ ʠʰʝʤʠʠ [McLaughlin B. et al., 

2003; Launay S. et al., 2005; Becerra-Khalil H. et al., 2012; Khalil H. et al., 2012]. 

ʇʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ c-Jun N-terminal kinase ʘʢʪʠʚʠʨʫʶʪʩʷ 

ʠ ʠʥʠʮʠʠʨʫʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʘʧʦʧʪʦʟʘ, ʦʪʜʘʣʸʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʥʝʢʨʦʟʘ ʠ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ [ʅʘʫʤʦʚ ʅ.ɻ. ʠ ʜʨ., 2014; Zeng Y.S. et al., 2000; Muller G.J. 

et al., 2004; Winkelmann E.R. et al., 2006]. ʇʦʢʘʟʘʥʘ ʚʘʞʥʘ ̫ʨʦʣʴ ʵʬʬʝʢʪʦʨʥʦʡ 

(ʵʢʟʝʢʫʪʦʨʥʦʡ) ʢʘʩʧʘʟʳ 3, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʣʝʡʦʪʨʦʧʥʳʤ ʬʝʨʤʝʥʪʦʤ, ʦʙʣʘ-

ʜʘʶʠɦʤ ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʠ ʘʥʪʠʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʦ ʝ y

ʬʫʥʢʮʠʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʚ ʘʩʧʝʢʪʝ ʚʳʞʠʚʘʥʠʷ ʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʥʦʚ ʠʣʠ ʠʭ ʛʠʙʝʣʠ [ʗʢʦʚʣʝʚ ɸ.ɸ., ɻʫ-

ʣʷʝʚʘ ʅ.ɺ., 2011, 2015]. ʆʜʥʘʢʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʥʘ 

ʪʨʝʪʠʡ ʜʝʥʴ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʢʘʩʧʘʟʳ 3 ʠ ʢʘʩʧʘʟʳ 8, ʯʪʦ 

ʚʝʜʝʪ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʘʧʦʧʪʦʟʘ [ʈʘʟʫʚʘʝʚ ɻ.ɸ. ʠ ʜʨ., 2018].  
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ʍʦʨʦʰʦ ʠʟʫʯʝʥʘ ʫʥʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ɿʌ (ʟʫʙʯʘʪʘʷ ʬʘʩʮʠʷ) ʠ ʛʠʧʧʦ-

ʢʘʤʧ. ɺ ʛʠʧʧʦʢʘʤʧʝ ʚʳʜʝʣʷʶʪ ʪʨʠ ʩʣʦʷ: ʢʨʘʝʚʦʡ, ʧʠʨʘʤʠʜʥʳʡ ʠ ʤʦʣʝʢʫʣʷʨ-

ʥʳʡ [Ryosuke M.D. et al., 2002]. ʋʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʡ ʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, 

ʯʪʦ ʚʳʷʚʣʝʥʳ ʜʚʝ ʟʦʥʳ ʧʨʦʣʠʬʝʨʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʘ ʠʤʝʥʥʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʥʦʚʳʭ ʥʝʡʨʦʥʦʚ: ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʟʦʥʘ ʙʦʢʦʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʩʫʙʛʨʘ-

ʥʫʣʷʨʥʘʷ ʟʦʥʘ ʟʫʙʯʘʪʦʡ ʠʟʚʠʣʠʥʳ, ʦʪʥʦʩʷʱʘʩ̫ʷ ʢ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ 

[Paxinos G., Watson C., 2005; Abbott L.C. et al., 2019; Alkadhi K.A., 2019; Fares 

J. et al., 2019; Miller  S.M. et al., 2019; Senzai Y., 2019]. ʊʘʢʞʝ ʚʩʸ ʙʦʣʴʰʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʛʠʧʧʦʢʘʤʧʘ ʫ ʞʠʚʦʪʥʳʭ ʚ ʥʦʨʤʝ 

ʠ ʧʨʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [Becerra-Calixto A., 

Cardona-G·mez G.P., 2017; Mohn, T.C., Koob A.O., 2015; Rose C.R. et al., 2018; 

Plata A. et al., 2018].  

ʀʟʫʯʘʣʠʩʴ ʢʦʣʣʘʪʝʨʘʣʠ ʘʢʩʦʥʦʚ, ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʥʝʡʨʦʤʝ-

ʜʠʘʪʦʨʥʳʝ ʩʠʩʪʝʤʳ, ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʛʠʧʧʦʢʘʤʧʘ [ʇʦʧʦʚ ɺ.ʀ. ʠ ʜʨ., 2003; 

Holmes G.L., 1997; Leal G. et al., 2016; Grieves R.M. et al., 2017; Leg®ndy C.R., 

2017; Moser E.I. et al., 2017; Pelkey K.A. et al., 2017; Rose C.R. et al., 2018]. ʋ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʡʮʝʦʙʨʘʟʥʳʭ ʙʦʣʝʝ ʩʣʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘ-

ʣʦʛʠʯʥʦʡ ʦʙʣʘʩʪʴʶ ʛʠʧʧʦʢʘʤʧʘ ʛʨʳʟʫʥʦʚ ʥʝʡʨʦʛʝʥʥʘʷ ʟʦʥʘ ʛʠʧʧʦʢʘʤʧʘ [ʉʫ-

ʭʦʨʫʢʦʚʘ ɽ.ɻ. ʠ ʜʨ., 2019]. 

ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʩʫʙʪʦʪʘʣʴʥʦʡ 60-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʫ ʢʨʳʩ ʧʫʪʸʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʇʆʉɸ ʚ ʧʠʨʘʤʠʜʥʦʤ ʩʣʦʝ ʛʠʧʧʦʢʘʤʧʘ [ɹʦʥʴ 

ɽ.ʀ. ʠ ʜʨ. 2018; Baraskay S. et al., 2008]. ʆʧʠʩʳʚʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʛʠʧʝʨʭʨʦʤʥʳʭ 

ʠ ʛʠʧʦʭʨʦʤʥʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʪʤʝʯʘʝʪʩʷ ʩʤʝʱʝ-

ʥʠʝ ʷʜʨʳʰʝʢ ʢ ʧʝʨʠʬʝʨʠʠ ʷʜʨʘ ʠ ʧʦʷʚʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʠʙʦʩʦʤ.  

ʇʨʠ ʦʧʠʩʘʥʠʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʥʦʚ ʧʨʠ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʨʫʰʝʥʠʝ ʢʨʠʩʪ ʚ ʤʠ-

ʪʦʭʦʥʜʨʠʷʭ, ʨʘʟʨʳʚ rʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ [Chan P.H., 2004]. ʆʪʤʝʯʝʥʦ ʧʦʷʚ-

ʣʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʚʦʙʦʜʥʳʭ ʨʠʙʦʩʦʤ, ʢʦʪʦʨʳʝ ʦʪʩʦʝʜʠʥʣ̫ʠʩʴ ʦʪ ʛʨʘʥʫ-

ʣʷʨʥʦʡ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʟʦʩʦʤ ʠ ʟʘʧʫʩʢ 

ʧʨʦʮʝʩʩʘ ʘʫʪʦʬʘʛʠʠ. ʇʦʚʳʰʘʣʘʩʴ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʠʦʥʦʚ ʉʘ2+, ʧʨʦʠʩʭʦʜʠʣʦ ʝʛʦ ʥʘʢʦʧʣʝʥʠʝ. ʇʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʣʩʷ ʦʢʩʠʜʘʪʠʚ-

ʥʳʡ ʩʪʨʝʩʩ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʘʢʪʠʚʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʘʧʦʧʪʦʟʘ ʠ ʥʝʢʨʦʟʘ ʥʝʡʨʦ-

ʥʦʚ (ʥʘ ʧʨʠʤʝʨʝ ʛʠʧʧʦʢʘʤʧʘ) [Zeng Y.S. et al., 2000; Winkelmann E.R. et al., 

2006; Wirth C. et al., 2016].  
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ʆʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʵʢʩʘʡʪʦʪʦʢʩʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʙʳʣʦ ʧʦʚʨʝʞʜʝʥʠʝ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʧʫʟʳʨʴʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʩʠʥʘʧʩʦʚ ʠ ʙʳʩʪʨʳʤ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʚ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝ [Baron J-C. et al., 

2014; Nikonenko A.G. et al., 2009; Shetty A.K., 2014; Maurer L.L. et al., 2015]. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʥʘʧʩʳ ʛʠʧʧʦʢʘʤʧʘ 

ʧʝʨʝʩʪʨʘʠʚʘʶʪʩʷ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʤʝʞʥʝʡʨʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦʩʣʝ ʠʰʝʤʠʠ ʠ ʯʝʨʝʧʥʦ-

ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ [ʉʝʤʯʝʥʢʦ ɺ.ɺ. ʠ ʜʨ., 2014; Arneson D. et al., 2018; Hobbiss 

A.F. et al., 2018]. 

ʆʜʥʘʢʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʣʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʪʝʯʝʥʠʝ ʧʨʦ-

ʮʝʩʩʦʚ ʘʧʦʧʪʦʟʘ ʤʦʞʝʪ ʥʝ ʧʨʠʚʦʜʠʪʴ ʢ ʩʤʝʨʪʠ, ʠ ʢʣʝʪʢʘ ʩʧʦʩʦʙʥʘ ʩʘʥʦʛʝʥʝʟʠ-

ʨʦʚʘʪʴ. ɽʩʪʴ ʨʷʜ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʚʳʞʠʚʘʥʠʠ ʢʣʝʪʦʢ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ: ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʢʘʩʧʘʟʥʳʭ ʨʝʘʢʮʠʡ, 

ʧʦʚʳʰʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʦʚ ʩʝʤʝʡʩʪʚʘ Bcl-2, ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʥʫʪʨʠʢʣʝ-

ʪʦʯʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʠʣʠ ʨʘʩʱʝʧʣʝʥʠʷ ʩʫʙʩʪʨʘʪʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʮʠʪʦʭʨʦʤʘ ʩ, 

ʧʦʢʠʥʫʚʰʝʛʦ ʤʠʪʦʭʦʥʜʨʠʠ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʨʦʚʥ ̫ʘʢʪʠʚʘʮʠʠ ʢʘʩʧʘʟ 3, 7 ʠ 9, 

ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ HSP27, HSP70 ʠ HSP90, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʘʚʣʷʪʴ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʘʧʦʧʪʦʩʦʤʳ ʠ ʘʢʪʠʚʘʮʠʶ ʢʘʩʧʘʟʳ 9, ʘ ʪʘʢʞʝ HSP70, ʩʥʠʞʝʥʠʠ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʪʝʯʝʥʠʝ ʘʥʘʩʪʘʟʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ AIF 

[ɿʘʭʘʨʦʚ ʀ.ʀ. ʠ ʜʨ., 2020; Narula J. et al., 2006; Albeck J. et al., 2008; Tang H.L. 

et al., 2009; Tait S.W.G. et al., 2010; Tang H.L. et al., 2012; Ichim G. et al., 2015; 

Aram L. et al., 2017; Tang H.M. and Tang H.L., 2018; Espinosa-Oliva A.M. et al., 

2019; Seervi M. et al., 2019; Xu Y. et al., 2020].  

ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʦʩʪʨʳʝ, ʦʪʩʨʦʯʝʥʥʳʝ, ʦʪʜʘʣʸʥʥʳʝ ʨʝʘʢʮʠʠ ʛʠʙʝʣʠ 

ʥʝʡʨʦʥʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʪʘʢʞʝ ʧʫʪʸʤ ʧʘʨʘʧʦʧʪʦʟʘ [Zeng Y.S. et al., 2000; Ruan 

Y.W. et al., 2003; Winkelmann E.R. et al., 2006].  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʙʝʣʦʢ ʠʥʛʠʙʠʪʦʨ ʢʘʩʧʘʟ Bcl-2 ʤʦʞʝʪ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʧʦʧʪʦʟ ʠ ʥʝʢʨʦʟ ʥʝʡʨʦʥʦʚ, ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʧʦʩʣʝ ʠʰʝʤʠʠ ʫʨʦʚʝʥʴ ʙʝʣʢʘ Bcl-2 ʫʤʝʥʴʰʘʝʪʩʷ [ɺʝʪʨʦʚʦʡ ʆ.ɺ. ʠ ʜʨ., 

2014; Kane D.J. et al., 1995; Ding Z.M. et al., 2012], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʨʫʛʠʤʠ 

ʘʚʪʦʨʘʤʠ [ʑʝʨʙʘʢ ʅ.ʉ. ʠ ʜʨ., 2015; ʑʝʨʙʘʢ ʅ.ʉ. ʠ ʜʨ., 2016]. ʇʨʦʠʩʭʦʜʠʪ ʫʚʝ-

ʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʘ Bcl-2 ʚ ʥʝʡʨʦʥʘʭ ʛʠʧʧʦʢʘʤʧʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ-

ʩʣʝ ʠʰʝʤʠʠ. ɽʩʪʴ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ Bcl-2 ʚ ʥʝʡʨʦʥʘʭ ʦʩʪʘʸʪʩʷ ʥʘ 

ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ ʧʦʩʣʝ ʠʰʝʤʠʠ [Hara A. et al., 1998; Zhang Q.G. et al., 2009; 

Nemethova M. et al., 2010]. 
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ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ [ʃʫʛʦʚʘʷ ɸ.ɺ. ʠ ʜʨ., 2018], ʧʨʦʘʧʦʧʪʦʪʠ-

ʯʝʩʢʠʡ ʙʝʣʦʢ ʨ53 ʠ ʠʥʛʠʙʠʪʦʨ ʢʘʩʧʘʟ Bcl-2 ʥʝ ʪʘʢ ʦʜʥʦʟʥʘʯʥr , ʧʦʩʢʦʣʴʢʫ ʚ 

ʦʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʦʚʦʨʠʪʩʷ ʦʙ ʘʧʦʧʪʦʟʝ, ʥʝʢʨʦʟʝ ʠ ʟʘʱʠʪʝ, ʪ.ʝ. ʜʚʦʡʩʪʚʝʥ-

ʥʦʤ ʭʘʨʘʢʪʝʨʝ, ʘ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʛʠ-

ʙʝʣʴ ʥʝʡʨʦʥʦʚ. ʀʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʙʝʣʦʢ ʨ53 ʩʧʦʩʦʙʝʥ ʠʥʜʫʮʠʨʦʚʘʪʴ 

ʘʫʪʦʬʘʛʠʶ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʘʧʦʧʪʦʟʦʤ ʠ ʘʫʪʦʬʘʛʠʝʡ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʨʦʥʠʯʝʩʢʦʡ 

[ɻʦʤʘʟʢʦʚ ʆ.ɸ., 2011; ʂʣʶʰʥʠʢ ʊ.ʇ. ʠ ʜʨ., 2018; Vaseva A.V. et al., 2012; Ni-

koletopoulou V. et al., 2013; Goodall M.L. et al., 2016; Tang Y.C. et al., 2016; 

Goodall M.L. et al., 2016; Guan R. et al., 2018; Zhang W. and Meng ɸ., 2019]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʛʠʙʠʨʦʚʘʪʴ ʘʧʦʧʪʦʟ ʤʦʞʥʦ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʵʢʩ-

ʧʨʝʩʩʠʠ Bcl-2 ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʚʳʞʠʚʘʥʠʶ ʥʝʡʨʦʥʦʚ ʟʘ ʩʯʸʪ 

ʫʚʝʣʠʯʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ GFAP, MAP2, Brain-Derived Neurotrophic Factor ï ʤʦʟ-

ʛʦʚʦʛʦ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ (BDNF) ʠ GAP-43 [Morales A.A. et al., 

2009; Guan R. et al., 2018;]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʩʣʝ ʧʝʨʝʞʘʪʠʷ ʣʝʚʦʡ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʫʨʦʚʝʥʴ ʠ ʚʳʨʘʙʦʪʢʘ ʵʢʩʧʨʝʩ-

ʩʠʠ ʙʝʣʢʘ ʨ53 ʚ ʢʦʨʝ ʣʦʙʥʦʡ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʝʥ ʢ 30-ʤ ʩʫʪʢʘʤ, ʘ ʚ ʭʚʦʩʪʘʪʦʤ 

ʷʜʨʝ ʥʘ 3-ʠ ʩʫʪʢʠ. ɺʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʟʦʥʘʭ ʵʢʩʧʨʝʩʩʠʷ ʵʢʟʝʢʫʪʦʨʥʦʛʦ ʧʨʦʪʝʦ-

ʣʠʪʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘ ʢʘʩʧʘʟʳ 3 ʤʘʢʩʠʤʘʣʴʥʘ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʟʦʥʘʭ ʥʘ 

14-ʝ ʩʫʪʢʠ [ʐʫʤʠʭʠʥʘ ɻ.ɺ., ɼʘʥʠʣʦʚʘ ʊ.ɻ., 2016]. ɽʩʪʴ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʛʫ-

ʘʥʬʘʮʠʥ ʧʦʜʘʚʣʷʝʪ ʘʧʦʧʪʦʟ ʠ ʘʢʪʠʚʘʮʠʶ ʢʘʩʧʘʟʳ 3, ʫʩʠʣʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʘʥ-

ʪʠʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʛʝʥʦʚ Stat3 ʠ Bcl-2 ʠ ʩʥʠʞʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʧʨʦʘʧʦʧʪʦʪʠʯʝ-

ʩʢʠʭ Socs-3, p53, fas ʠ Ikk [ɻʘʡʜʠʥ ʉ.ɻ. ʠ ʜʨ., 2019]. 

ʅʝʡʨʦʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʵʥʦʣʘʟʘ ï ʩʪʨʫʢʪʫʨʥʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 

ʵʥʦʣʘʟʳ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʫʯʘʩʪʠʷ ʛʣʠʢʦʣʠʟʘ, ʘ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʥʝʡʨʦʥʩʧʝʮʠʬʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʥʝʡʨʦʥʘʭ ʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʛʠʧʦʢʩʠʠ, ʯʪʦ ʚʝʜʸʪ ʢ ʛʠ-

ʙʝʣʠ ʥʝʡʨʦʥʦʚ. NSE ʯʘʱʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʶʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʯʪʦ ʜʘʸʪ ʠʥ-

ʬʦʨʤʘʮʠʶ ʜʣʷ ʘʥʘʣʠʟʘ [Weigand M. et al., 2000; ɹʦʥʴ ɽ.ʀ. ʠ ʜʨ., 2018]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚ-

ʥʝʡ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-1ɓ ʚ ʢʨʦʚʠ ʠʤʝʝʪ 

ʨʘʟʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʠ ʚ ʛʠʧʧʦʢʘʤʧʝ [ʆʥʫʬʨʠʝʚ ʄ.ɺ. ʠ 

ʜʨ., 2017].  
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1.2. ʅʝʡʨʦʛʣʠʘʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

 

ʅʝʡʨʦʛʣʠʘʣʴʥʝr ʚʟʘʠʤʦʦʪʥʦʰʝʥʠ ̫ ʷʚʣʷʪʁʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ 

ʥʝʡʨʦʤʦʨʬʦʣʦʛʠʠ [ɾʜʘʥʢʠʥʘ ɸ.ɸ. ʠ ʜʨ., 2016]. ʇʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʚ ʘʩʪʨʦʮʠʪʘʭ ʥʘʯʠʥʘʝʪʩʷ ʵʢʩʧʨʝʩʩʠʷ ʥʝʪʠʧʠʯʥʳʭ ʜʣʷ ʥʠʭ ʚʳʩʦʢʦʤʦʣʝ-

ʢʫʣʷʨʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ï ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʬʠʣʘʤʝʥʪʦʚ, ʘ ʠʤʝʥʥʦ ʥʝ-

ʩʪʠʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʤʘʨʢʝʨʦʤ ʥʝʡʨʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠ-

ʪʦʨʥʳʭ ʢʣʝʪʦʢ [Fukuda S. et al., 2003; Lendahl U. et al., 1990; P®ron S., Berninger 

B., 2015]. ʅʝʩʪʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʣʦʢ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʥʝʡʨʦʬʠʣʘʤʝʥ-

ʪʦʚ. ɺ ʤʦʟʛʝ ʠʥʪʘʢʪʥʳʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʢʣʝʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʚʫʭ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʟʦʥʘʭ: ʩʫʙʵʧʝʥʜʠʤʥʦʡ ʟʦʥʝ, 

ʙʦʢʦʚʦʡ ʩʪʝʥʢʝ ʞʝʣʫʜʦʯʢʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʯʘʩʪʠ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘ-

ʮʠʠ ɿʌ [Fukuda S. et al., 2003; Ernst ʉ. and Christie B.R., 2005].  

ʇʨʠ ʠʰʝʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʤʦʟʛʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ, ʘʢʪʠʚʘ-

ʮʠʷ ʠ ʧʦʷʚʣʝʥʠʝ ʥʝʩʪʠʥʘ ʚ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʟʚʸʟʜʯʘʪʦʡ ʬʦʨʤʳ ʩ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʤʠ ʦʪʨʦʩʪʢʘʤʠ, ʚ ʢʣʝʪʢʘʭ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʦʪʨʦʩʪʢʘʤʠ, ʫʟʢʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ ʠ ʚ ʦʜʥʦʩʣʦʡʥʳʭ ʧʣʘʩʪʘʭ ʧʣʦʩʢʠʭ ʢʣʝʪʦʢ ʢʨʦ-

ʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʤʝʟʝʥʭʠʤʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 

2006; Duggal N. et al., 1997; Tonchev A.ɺ. et al., 2005; Korzhevskii D.E. et al., 

2008; Kirik  O.V. et al., 2013; Korzhevskii D.E. et al., 2013]. ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʣʢʘ ʥʝʩʪʠʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʬʠʣʘʤʝʥʪʦʚ ʯʝʪʚʸʨ-

ʪʦʛʦ ʢʣʘʩʩʘ ʜʣʷ ʘʩʪʨʦʮʠʪʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʮ ʟʦʥʳ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [ʂʦʣʧʘʢʦʚʘ ʄ.ʕ. ʠ ʜʨ., 2019]. ʇʦʢʘʟʘʥʦ, ʯʪʦ neu-

ronal nuclear antigen ï ʥʝʡʨʦʥʘʣʴʥʳʡ ʷʜʝʨʥʳʡ ʘʥʪʠʛʝʥ ï ʷʚʣʷʝʪʩʷ ʥʝʡʨʦʥʦ-

ʩʧʝʮʠʬʠʯʥʳʤ, ʠ ʜʘʥʥʳʡ ʤʘʨʢʝʨ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʣʦʢʘʣʠ-

ʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʷʜʨʘʭ, ʥʦ ʠ ʚ ʧʝʨʠʥʫʢʣʝʘʨʥʦʡ ʩʠʩʪʝʤʝ ʎʅʉ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ [ɹʦʨʠʩʦʚʘ ʂ.ʅ. ʠ ʜʨ., 2019].  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʝʪʦʢ ʩʪʨʠʘʪʫʤʘ ʢʨʳʩ SHR ʯʝʨʝʟ 48 ʯ 

ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʬʦʢʘʣʴʥʦʡ ʠʰʝʤʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʛʨʘʥʠʮʝ ʦʯʘʛʘ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʠ ʪʠʧʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʘʩʪʨʦʮʠʪʦʚ: ʵʢʩʧʨʝʩʩʠʨʫʶ-

ʱʠʝ ʪʦʣʴʢʦ ʥʝʩʪʠʥ, ʪʦʣʴʢʦ GFAP ʠʣʠ ʥʝʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʤʘʨ-

ʢʝʨʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʵʪʠʭ 

ʙʝʣʢʦʚ [ʎʳʙʘ ɼ.ʃ. ʠ ʜʨ., 2020]. ʋ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝʩʪʠʥ-ʧʦʟʠʪʠʚʥʳʝ 

ʘʩʪʨʦʮʠʪʳ ʚ ʩʪʨʠʘʪʫʤʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  
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ʄʦʟʛʦʚʦʡ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʥʝʡʨʦʪʨʦʧ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʝʛʦ ʪʨʦʧʦʤʠʦʟʠʥʦʚʳʡ ʪʠʨʦʟʠʥʢʠʥʘʟʥʳʡ ʨʝʮʝʧʪʦʨ ʠʛʨʘʝʪ ʦʜʥʫ 

ʠʟ ʚʘʞʥʳʭ ʨʦʣʝʡ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʬʫʥʢʮʠʠ ʤʦʟʛʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʠʰʝʤʠʷʭ, 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ɻ ʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʨʝʪʠʢʫʣʫʤʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʨʘʟʥʳʭ 

ʩʨʦʢʘʭ ʧʦʩʪʨʝʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʦʷʥʠʝ ʥʝʡʨʦʥʦʚ ʛʠʧʧʦʢʘʤʧʘ ʠ ʢʣʝ-

ʪʦʢ ʇʫʨʢʠʥʴʝ ʤʦʟʞʝʯʢʘ ʫ ʙʝʣʳʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ ʧʦʩʣʝ 10-ʤʠʥʫʪ-

ʥʦʡ ʦʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʘ ʘʢʪʠʚʘʮʠ ̫ʵʢʩʧʨʝʩʩʠʠ 

ʵʥʜʦʛʝʥʥʦʛʦ BDNF ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʠʙʝʣʠ ʥʝʡʨʦʥʦʚ [ɸʚʨʫʱʝʥʢʦ ʄ.ʐ., 

ʆʩʪʨʦʚʘ ʀ.ɺ., 2017]. ɺ ʜʨʫʛʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ 

ʧʣʦʪʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʚ ʧʦʩʪʨʝʘʥʠʤʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʠʩʭʦʜʠʣʦ ʢʘʢ ʚ ʧʦʣʝ 

ʉɸ1, ʪʘʢ ʠ ʚ ʧʦʣʝ ʉɸ4 ʛʠʧʧʦʢʘʤʧʘ, ʧʨʠ ʵʪʦʤ ʛʠʙʝʣʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʦʣʴʢʦ 

ʢʣʝʪʢʠ ʩ ʥʝʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʩʩʣʝʜʫʝʤʳʭ ʙʝʣʢʦʚ, ʘ ʥʝʡʨʦʥʳ ʩ ʥʘʠʙʦʣʴ-

ʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚ BDNF ʠ TrkB ʚʳʞʠʚʘʣʠ [ʆʩʪʨʦʚʘ ʀ.ɺ. ʠ ʜʨ., 2018].  

ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʣʠʘʣʴʥʦʛʦ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 

ʧʨʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʆʆʉɸ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘ-

ʪʫʩʘ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʤʠʪʦʭʦʥʜʨʠʠ ʚ ʢʣʝʪʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [ʄʠʪʨʦʰʠʥʘ ɽ.ɺ. ʠ ʜʨ., 2017]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʚʠʯʥʳʭ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʛʠʧʧʦʢʘʤʧʘ ʤʳʰʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʘʜʝʥʦʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʥʦʛʦ ʚʝʢʪʦʨʘ AAV -

Syn-BDNF-EGFP ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ BDNF ʢʣʝʪʢʘʤʠ ʢʫʣʴ-

ʪʫʨʳ, ʯʪʦ ʚʝʜʸʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʧʝʨʚʠʯʥʳʭ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʛʠʧʧʦʢʘʤʧʘ [Mitroshina ɽ.V. et al., 2018]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘ ʬʦʥʝ ʦʙ-

ʨʘʪʠʤʳʭ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ, ʘʪʨʦʬʠʯʝʩʢʠʭ ʠ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʥʝʡʨʦʥʦʚ, ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʢ ʤʠʢʨʦʩʦʩʫʜʦʚ ʘʢʪʠʚʠʨʫʶʪʩʷ ʢʦʤ-

ʧʝʥʩʘʪʦʨʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ [ɸʚʨʫʱʝʥʢʦ ʄ.ʐ., ʆʩʪʨʦʚʘ ʀ.ɺ., 

2017; ʂʫʙʘʪʠʝʚ ɸ.ɸ., ʇʘʣʴʮʳʥ ɸ.ɸ., 2020; Kosi N. et al., 2015; Damisah E.C. et 

al., 2020]. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʞʢʣʝʪʦʯʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. ʀʟʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʞ-

ʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ, ʥʦ ʠ ʤʦʨʬʦʣʦʛʠʷ ʥʝʡʨʦ-ʛʣʠʦ-ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʢʦʤʧʣʝʢʩʦʚ 

[Oksanen M. et al., 2019]. ɿʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠʚʠʨʫʶʪʩʷ ʘʩʪʨʦʮʠʪʳ, ʦʣʠʛʦʜʝʥʜʨʦ-

ʮʠʪʳ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʳ. ʂʨʦʤʝ ʛʠʧʝʨʪʨʦʬʠʠ, ʛʠʧʝʨʧʣʘʟʠʠ, ʠʟʤʝʥʝʥʠʡ ʬʦʨʤʳ 

ʠ ʨʘʟʤʝʨʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ʵʪʠʭ ʢʣʝʪʦʢ, ʫʩʣʦʞʥʝʥʠʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʩʠʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠʭ ʧʝʨʠʬʝʨʠʯʝ-

ʩʢʠʭ ʦʪʨʦʩʪʢʦʚ ʠ ʩʠʥʪʝʟʘ ʪʨʦʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [ʉʘʭʘʨʥʦʚʘ ʊ.ɸ. ʠ ʜʨ., 2012; 
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ʄʠʪʨʦʰʠʥʘ ɽ.ɺ. ʠ ʜʨ., 2017; ɸʣʝʢʩʝʝʚʘ ʆ.ʉ. ʠ ʜʨ., 2019; ʂʘʣʠʥʠʥʘ ʖ.ɸ. ʠ ʜʨ., 

2019; Pekny M. et al., 2014; Cowan M. et al., 2018; Chen Z. et al., 2019].  

ɺʳʩʦʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʠʭ ʤʠʛʨʘʮʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʝʨʠʢʘʨʠʦʥʦʚ ʧʨʠʚʦʜʠʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʩʚʦʙʦʜʥʳʭ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʬʦʨʤ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʩʘʪʝʣʣʠʪʘʨʥʳʭ ʠ ʬʘ-

ʛʦʮʠʪʠʨʫʶʱʠʭ ʬʦʨʤ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʩʣʠʷʥʠʶ ʢʣʝʪʦʢ ʠ, ʚʦʟʤʦʞʥʦ, ʠʭ ʧʝʨʝ-

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ [ʈʦʤʘʥʦʚʘ ɻ.ɸ. ʠ ʜʨ., 2011; ʉʦʪʥʠʢʦʚ ʆ.ʉ. ʠ ʜʨ., 2011; 

Kemp K. et al., 2014; Pereira M. et al., 2019]. ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʣʝʪʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʠʢʘʨʠʦʥʳ ʠ ʪʝʣʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʩʙʣʠʞʘʶʪʩʷ ʚʧʣʦʪʴ ʜʦ ʠʥʚʘʛʠʥʘʮʠʡ ʙʦʣʝʝ ʤʝʣʢʠʭ ʢʣʝʪʦʢ (ʛʣʠʦʮʠʪʳ) 

ʚ ʢʨʫʧʥʳʝ (ʥʝʡʨʦʥʳ) ʠ ʩʣʠʷʥʠʷ [ʉʦʪʥʠʢʦʚ ʆ.ʉ. ʠ ʜʨ., 2011; ʉʚʠʨʠʜʢʠʥʘ ʅ.ɹ. 

ʠ ʜʨ., 2012; ʂʨʠʰʪʦʧ ɺ.ɺ. ʠ ʜʨ., 2019; ʂʨʠʰʪʦʧ ɺ.ɺ. ʠ ʜʨ., 2020].  

ʉʫʱʝʩʪʚʫʝʪ ʛʠʧʦʪʝʟʘ ʦ ʩʣʠʷʥʠʠ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ [ʉʦʪʥʠʢʦʚ 

ʆ.ʉ. ʠ ʜʨ., 2011; Paltsyn A.A. et al., 2014]. ʆʩʦʙʘʷ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʦʪʚʦʜʠʪʩʷ ʦʣʠ-

ʛʦʜʝʥʜʨʦʮʠʪʘʤ [ʇʘʣʴʮʳʥ, ɸ.ɸ., ʉʚʠʨʠʜʢʠʥʘ ʅ.ɹ., 2018]. ʉʣʠʷʥʠʝ ʦʣʠʛʦʜʝʥʜ-

ʨʦʮʠʪʦʚ ʩ ʥʝʡʨʦʥʘʤʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʴʶ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʠ ʚʦʟʤʦʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʨʝʛʝʥʝʨʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʘʨʝʥʠʷ ʠ ʧʨʠ ʛʠʧʦʢʩʠʯʝʩʢʦʤ/ʠʰʝʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘ-

ʛʘʶʪ, ʯʪʦ ʧʦʩʣʝ ʪʘʢʦʛʦ ʩʣʠʷʥʠʷ ʷʜʨʦ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝʡʨʦʩʧʝ-

ʮʠʬʠʯʝʩʢʦʤʫ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʶʪʩʷ ʜʚʫʷʜʝʨ-

ʥʳʝ ʥʝʡʨʦʥʳ, ʯʪʦ ʫʜʚʘʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʥʘ [ʇʘʣʴ-

ʮʳʥ, ɸ.ɸ., ʉʚʠʨʠʜʢʠʥʘ ʅ.ɹ., 2018]. ʇʨʠ ʧʘʪʦʣʦʛʠʠ ʩʣʠʷʥʠʶ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘ 

ʠ ʥʝʡʨʦʥʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʤʝʙʦʠʜʥʦʛʦ ʬʝʥʦʪʠʧʘ ʤʠʢ-

ʨʦʛʣʠʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʘʛʦʮʠ-

ʪʘʨʥʦʡ ʬʫʥʢʮʠʠ ʠ ʩʝʢʨʝʮʠʠ ʮʠʪʦʢʠʥʦʚ [ʄʦʨʛʫʥ ɸ.ɺ. ʠ ʜʨ., 2014]. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʪʝʨʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʠ ʤʠʢʨʦʛʣʠʝʡ ʧʦʩʣʝ ʠʰʝʤʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʜʘʣʴʥʝʡʰʝʡ ʘʢʪʠʚʘʮʠʠ ʧʦʩʣʝʜʥʝʡ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ, ʚʝʨʦʷʪʥʦ, 

ʤʦʛʫʪ ʙʳʪʴ ʠʥʠʮʠʠʨʦʚʘʥʳ ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʤ ʦʪʸʢʦʤ, ʢʦʪʦʨʳʡ ʨʘʟʨʳʚʘʝʪ 

ʩʚʷʟʠ ʥʝʡʨʦʥʦʚ ʠ ʤʠʢʨʦʛʣʠʠ [ɸʣʝʢʩʝʝʚʘ ʆ.ʉ. ʠ ʜʨ., 2019].  

ʈʝʘʢʪʠʚʥʦ ʠʟʤʝʥʸʥʥʳʝ ʥʝʡʨʦʥʳ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʣʠ-

ʷʥʠʶ. ʀʤʝʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʩʣʠʷʥʠʷ ʥʝʡʨʦʥʘʣʴʥʳʭ ʦʪʨʦʩʪʢʦʚ ʠ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʜʨʫʛʠʭ ʢʣʝʪʦʢ. ʉʣʠʚʘ-

ʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʣʘ ʢʣʝʪʦʢ, ʥʦ ʠ ʠʭ ʦʪʨʦʩʪʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʩʪʠʤʫʣʠʨʫʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [Sankavaram S.R. et al., 2015; 
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Giordano-Santini R. et al., 2016]. ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʥʘ ʜʣʷ ʢʣʝʪʦʢ ʇʫʨ-

ʢʠʥʴʝ, ʤʦʪʦʥʝʡʨʦʥʦʚ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʥʝʦʢʦʨʪʝʢʩʘ. 

ɸʚʪʦʨʳ ʵʪʠʭ ʧʫʙʣʠʢʘʮʠʡ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʳ ï 

ʥʝʡʨʦʥʳ ʩ ʜʚʫʤʷ ʷʜʨʘʤʠ, ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʠ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʤ ʠ ʮʠʪʦʭʠʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ [ʇʘʣʴʮʳʥ, ɸ.ɸ., ʉʚʠʨʠʜʢʠʥʘ ʅ.ɹ., 2018; 

Sankavaram S.R. et al., 2015; Giordano-Santini R. et al., 2016; Kravtsov V. et al., 

2017]. ʊʘʢ, ʧʦʩʣʝ ʧʨʝʨʳʚʠʩʪʦʡ ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʢʦʣʠʯʝʩʪʚʦ ʜʚʫʷʜʝʨ-

ʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʷʭ IIIïV ʤʦʪʦʨʥʦʡ ʢʦʨʳ ʙʝʣʳʭ ʢʨʳʩ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 

23,4%. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʚʫʷʜʝʨʥʳʭ 

ʥʝʡʨʦʥʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʪʨʫʢʪʫʨʥʦʡ ʦʩʥʦʚʦʡ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʭ ʵʬʬʝʢʪʦʚ 

ʘʜʘʧʪʘʮʠʠ ʢ ʛʠʧʦʢʩʠʠ [Paltsyn A.A. et al., 2014]. ʂ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʛʝ-

ʪʝʨʦʢʘʨʠʦʥʦʚ ʢʣʝʪʦʢ ʇʫʨʢʠʥʴʝ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ ʤʦʟʞʝʯʢʝ ʧʨʠʚʦʜʠʪ ʨʘʜʠʘʮʠ-

ʦʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ [Espejel S. et al., 2009]. ɺ ʤʦʟʞʝʯʢʝ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʜʚʫʷʜʝʨʥʳʭ ʛʝʪʝʨʦʢʘʨʠʦʥʦʚ ʧʨʠ ʨʘʩʩʝʷʥʥʦʤ ʩʢʣʝʨʦʟʝ [Kemp K. et al., 

2009]. 

ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʪʢʘʥʝʚʡr ʛʦʤʝʦʩʪʘʟ ʢʘʢ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ 

[ʖʰʢʦʚ ɹ.ɻ., 2017]. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʠʢʨʦʛʣʠʦʮʠʪʳ [Cowan 

M. et al., 2018; Chen Z. et al., 2019]. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʠʦʣʦ-

ʛʠʯʝʩʢʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʦʣʴ ʤʠʢʨʦʛʣʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʪʝʨʦ- ʠ ʜʠ-

ʢʘʨʠʦʥʦʚ ʥʝ ʠʟʫʯʝʥʘ. ʍʦʪʷ ʝʩʪʴ ʨʘʙʦʪʳ ʦ ʧʨʷʤʦʤ ʩʣʠʷʥʠʝ ʤʠʢʨʦʛʣʠʠ ʩ ʧʠʨʘ-

ʤʠʜʥʳʤʠ ʥʝʡʨʦʥʘʤʠ ʧʦʩʣʝ ʨʝʪʨʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ [Ackman J.B. et al., 2006]. 

ʆʪʜʝʣʴʥʳʝ ʘʚʪʦʨʳ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʜʝʣʘʪʁ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʝʨʦʷʪʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʫʷʜʝʨʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ ʠ ʫ ʚʟʨʦʩʣʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʦʝ ʩʣʠʷʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʩʠʥʮʠʪʠʘʣʴʥʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ [ʉʦʪʥʠʢʦʚ ʆ.ʉ. ʠ ʜʨ., 2011; ʉʦʪʥʠʢʦʚ ʆ.ʉ. ʠ ʜʨ., 2012; ʉʦʪʥʠʢʦʚ 

ʆ.ʉ., ʄʘʨʢʦʚ ʀ.ʀ., 2018; ʉʦʪʥʠʢʦʚ ʆ.ʉ., 2019]. ʇʨʠ ʵʪʦʤ ʩʠʥʮʠʪʠʘʣʴʥʳʝ ʩʚʷʟʠ 

ʠ ʩʣʠʷʥʠʷ ʥʝʡʨʦʥʦʚ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʠ ʜʣʷ ʧʘʪʦʣʦʛʠʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʠ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʪʘʜʠʡ ʥʦʨʤʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ɺ ʢʫʣʴʪʫʨʝ 

ʥʝʡʨʦʥʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʢʠʥʝʪʠʢʘ ʩʠʥʮʠʪʠʘʣʴʥʦʛʦ ʩʣʠʷʥʠʷ ʞʠʚʳʭ 

ʥʝʡʨʦʥʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʜʚʫʷʜʝʨʥʳʭ ʢʣʝʪʦʢ. ʕʪʦ ʷʚʠʣʦʩʴ 

100%-ʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʢʣʝʪʦʯʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʧʫʪʸʤ ʩʣʠʷʥʠʷ.  

ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ, ʯʪʦ ʱʝʣʝʚʳʝ ʢʦʥʪʘʢʪʳ ʩʧʦ-

ʩʦʙʥʳ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʩʠʥʮʠʪʠʘʣʴʥʳʝ ʧʝʨʬʦʨʘʮʠʠ, ʘ ʩʦʤʘʪʠʯʝʩʢʠʝ ʱʝʣʝʚʳʝ 
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ʢʦʥʪʘʢʪʳ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝʡʨʦʥʳ ʚ ʜʠ-

ʢʘʨʠʦʥʳ. ʊʦ ʝʩʪʴ ʧʝʨʬʦʨʘʮʠʷ, ʧʦʩʪʝʧʝʥʥʦ ʦʭʚʘʪʳʚʘʷ ʮʠʪʦʧʣʘʟʤʫ ʦʙʝʠʭ ʩʣʠʚʘ-

ʶʱʠʭʩʷ ʢʣʝʪʦʢ, ʧʨʝʚʨʘʱʘʝʪ ʠʭ ʚ ʙʠʥʫʢʣʝʘʨʥʳʡ ʥʝʡʨʦʥ [ʉʦʪʥʠʢʦʚ ʆ.ʉ. ʠ ʜʨ., 

2011; ʉʦʪʥʠʢʦʚ ʆ.ʉ., 2019]. ʕʪʘ ʠʜʝʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ ʥʘ ʥʝʡʨʦʛʣʠʘʣʴʥʳʝ ʚʟʘ-

ʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʜʨʘ ʛʣʠ-

ʘʣʴʥʦʡ ʢʣʝʪʢʠ [ʇʘʣʴʮʳʥ, ɸ.ɸ., ʉʚʠʨʠʜʢʠʥʘ ʅ.ɹ., 2017; ʇʘʣʴʮʳʥ, ɸ.ɸ., ʉʚʠ-

ʨʠʜʢʠʥʘ ʅ.ɹ., 2018]. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʨʦʣʴ ʤʠʢʨʦʛʣʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ ʥʝ ʠʟʫʯʝʥʘ. ʍʦʪʷ 

ʝʩʪʴ ʨʘʙʦʪʳ ʦ ʧʨʷʤʦʤ ʩʣʠʷʥʠʠ ʤʠʢʨʦʛʣʠʠ ʩ ʧʠʨʘʤʠʜʥʳʤʠ ʥʝʡʨʦʥʘʤʠ ʧʦʩʣʝ 

ʨʝʪʨʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ [Ackman J.B. et al., 2006]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʝʡ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʬʫʟʦʛʝʥʳ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʦʣʝ-

ʢʫʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʣʠʷʥʠʷ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʠ-

ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʩʪʨʝʩʩʘ ʠʣʠ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ɸʙʝʨʨʘʥʪ-

ʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʬʫʟʦʛʝʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʣʠʷʥʠʶ ʥʝʡʨʦʥʦʚ ʠ ʠʟʤʝʥʝʥʠʷʤ ʠʭ 

ʬʫʥʢʮʠʠ. ɼʠʢʘʨʠʦʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʜʚʫʭ ʥʝʡʨʦʥʦʚ, ʩʦʭʨʘ-

ʥʷʶʪ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʩʪʘʥʦʚʷʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʤʠ, ʪʝʨʷʷ 

ʧʨʠ ʵʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ʠ ʥʘʨʫʰʝʥʠʶ ʠʭ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [Giordano-

Santinia R. et al., 2020]. 

ɺ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʩʫʱʝʩʪʚʫʝʪ ʙʘʣʘʥʩ çʩʣʠʷʥʠʝªʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴè, ʛʦ-

ʤʝʦʩʪʘʪʠʯʝʩʢʠ ʩʤʝʱʸʥʥʳʡ ʚ ʩʪʦʨʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʟʨʝʣʳʭ ʥʝʡʨʦʥʦʚ. ʆʜʥʘʢʦ, ʢʘʢ ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ, ʥʝʠʟ-

ʚʝʩʪʥʦ. ɺʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʧʦʚʨʝʞʜʸʥʥʦʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʩʫʱʝʩʪʚʫʶʪ ʤʝʭʘʥʠʟʤʳ, 

ʧʦʜʘʚʣʷʶʱʠʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʩʣʠʷʥʠʝ ʢʣʝʪʦʢ, ʪʝʤ ʩʘʤʳʤ ʧʦʜʜʝʨʞʠʚʘʷ 

ʥʝʡʨʦʥʳ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʝʜʠʥʠʮʳ. ʅʝʦʙʭʦʜʠʤʦ ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʜʘʥʥʳʝ 

ʦ ʩʣʠʷʥʠʠ ʢʣʝʪʦʢ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʥʝ ʧʦʥʷʪʥʳ ʜʦ ʩʠʭ ʧʦʨ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʢʘʩʘʝʪʩʷ ʧʨʦʮʝʩʩʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ [Alvarez-Dolado M. et al., 2011]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʦʜʝʣʝʡ ʠʰʝʤʠʠ 

ʧʦʩʣʝ ʥʝʦʙʨʘʪʠʤʦʡ ʦʢʢʣʶʟʠʠ ʩʨʝʜʥʝʡ ʤʦʟʛʦʚʦʡ ʘʨʪʝʨʠʠ ʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ 

ʆʊ-ʇʎʈ [ʉʪʘʚʯʘʥʩʢʠʡ ɺ.ɺ. ʠ ʜʨ., 2016] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʠʧʧʦʢʘʤʧʝ ʠ ʣʦʙʥʦʡ 

ʢʦʨʝ ʢʨʳʩ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʧʪʠʜʘʤʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʟʤʝʥʝʥʠʡ ʵʢʩʧʨʝʩ-

ʩʠʠ ʛʝʥʘ Cplx2, ʠ ʵʪʦ ʚʦʟʤʦʞʥʦ ʚʝʜʸʪ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʳ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʠ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ ɻɸʄʂ-
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ʝʨʛʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ ʘʢʩʦʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʥʘʧʩʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʠʨʘ-

ʤʠʜʥʳʭ ʥʝʡʨʦʥʘʭ ʢʦʨʳ, ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʁ ʮʝʥʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [ʈʘʟʝʥʢʦʚʘ 

ɺ.ɸ., ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ., 2020]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʘʤʧʣʠʪʫʜ ʠ ʨʦʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʢʘʣʴʮʠʡ-ʩʚʷʟʳʚʘʶʱʠʭ ʙʝʣʢʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʵʧʠʟʦʜʘʭ ʛʠʧʦʢʩʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʛʠʙʝʣʴ ʥʝʡʨʦʥʦʚ ʧʨʠ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʜʣʠʪʝʣʴʥʦʡ ʠʰʝʤʠʠ ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʶ ʚ 

ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʘʭ [ʊʫʨʦʚʩʢʘʷ ʄ.ɺ. ʠ ʜʨ., 2013; ʊʫʨʦʚʩʢʠʡ ɽ.ɸ. ʠ 

ʜʨ., 2017; ɿʠʥʯʝʥʢʦ ɺ.ʇ. ʠ ʜʨ., 2020; Turovsky E.A. et al., 2013]. 

ɹʝʣʦʢ Ŭ-ʩʠʥʫʢʣʝʠʥ ʣʦʢʘʣʠʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʘʣʷʭ ʥʝʡʨʦʥʦʚ ʎʅʉ ʧʦʟʚʦʥʦʯʥʳʭ ʠ ʠʤʝʝʪ ʥʝʙʦʣʴʰʫʶ ʤʦʣʝʢʫʣʷʨʥʫʶ 

ʤʘʩʩʫ ï 19 ʢɼʘ. ɺr ʷʚʣʝʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʜʠʬʬʫʟʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʥʝʡʨʦʧʠʣʷ 

ʟʦʥʳ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. ɸʣʴʬʘ-ʩʠʥʫʢʣʝʠʥ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʸʥ ʚ ʟʦʥʝ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ ʤʰʠʩʪʳʭ ʚʦʣʦʢʦʥ ɿʌ, ʘ 

ʠʤʝʥʥʦ ʚ ʩʚʝʪʣʦʤ ʠ ʨʘʜʠʘʣʴʥʦʤ ʩʣʦʷʭ, ʢʦʪʦʨʳʝ ʙʦʛʘʪʳ ʘʢʩʦʜʝʥʜʨʠʪʥʳʤʠ ʠ 

ʘʢʩʦʰʠʧʠʢʦʚʳʤʠ ʢʦʥʪʘʢʪʘʤʠ [ɹʨʦʚʢʦ ʄ.ɸ. ʠ ʜʨ., 2018]. ʈʘʥʝ ʧʨʦʚʝʜʸʥʥʘʷ ʨʘ-

ʙʦʪʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩ ʜʘʥʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʙʝʣʢʘ ʥʘʯʠʥʘʪʁʩʷ ʥʝʡʨʦʜʝʛʝʥʝ-

ʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʠʭ ʦʢʦʥʯʘʥʠʷʭ ʥʝʡʨʦʥʦʚ, ʠ ʣʠʰʴ ʟʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʛʠʙʝʣʴ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ [Nikolaus S. et al, 2009]. 

ʈʦʣɹ ʥʝʡʨʦʛʣʠʠ ʚ ʨʘʟʚʠʪʠʠ, ʧʘʪʦʣʦʛʠʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʎʅʉ ʤʣʝʢʦʧʠʪʘ-

ʶʱʠʭ ʠʟʫʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ [Zuchero J.B. 

et al., 2015]. ʅʝʡʨʦʛʣʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʦʣʦʢʥʠʩʪʳʭ ʠ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʘʩʪʨʦ-

ʮʠʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ 

ʧʦʣʦʚʠʥʫ ʢʣʝʪʦʢ ʎʅʉ [ʈʦʡʪʙʘʢ ɸ.ʀ., 1993; Barres B.A. et al., 2008; Kettenmann 

H. et al., 2011; Fields R.D. et al., 2015]. ɺ ʥʝʧʦʚʨʝʞʜʸʥʥʦʤ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʨʝ-

ʟʠʩʪʝʥʪʥʳʝ ʤʘʢʨʦʬʘʛʠ ʷʚʣʷʶʪʩʷ ʢʦʥʪʨʦʣʝʤ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʠʣʴʥʦ ʨʘʟʚʝʪʚʣʸʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ʩʪʘʙʠʣʴʥʳʤʠ ʢʣʝ-

ʪʦʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʟʳʚʘʶʪ ʚʩʶ ʧʘʨʝʥʭʠʤʫ ʎʅʉ [Casano 

A.M. et al., 2015; Restivo L. et al., 2015; Zuchero J.B. et al., 2015]. ɺ ʧʦʢʦʝ ʘʩʪʨʦ-

ʮʠʪʳ ʠ ʤʠʢʨʦʛʣʠʷ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ (ʪʨʦʬʠʯʝʩʢʘʷ, ʤʝʪʘʙʦʣʠ-

ʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʥʝʡʨʦʥʦʚ, ʨʝʛʫʣʷʮʠʷ ʠʦʥʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʩʠʥʪʝʟʘ ʠ 

ʜʝʘʢʪʠʚʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʩʠʥʘʧʩʦʚ, ʤʠʝʣʠʥʦʚʳʭ ʦʙʦʣʦʯʝʢ) ʠ "ʩʪʦʨʦʞʝʚʳʭ" ʬʫʥʢʮʠʡ.  

ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʝʡʨʦʛʣʠʷ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʧʨʫʥʠʥʛ ï ʫʜʘʣʝʥʠʝ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʩʣʘʙʳʭ ʩʠʥʘʧʩʦʚ 
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[Kettenmann H. et al., 2011; Allen N.J., 2014; Bercury K.K. et al., 2015; Zuchero 

J.B. et al., 2015]. ʄʠʢʨʦʛʣʠʦʮʠʪʳ ʬʘʛʦʮʠʪʠʨʫʶʪ ʩʠʥʘʧʩʳ, ʠʩʧʦʣʴʟʫʷ ʢʘʩʢʘʜ 

ʙʝʣʢʦʚ ʢʦʤʧʣʠʤʝʥʪʘ ʉ1q ʠ CR3, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪʩʷ ʘʩʪʨʦʮʠʪʘʤʠ. ɺʩʝ ʵʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʝʜʠʥʦʡ ʩʘʥʠʨʫʶʱʝʡ ʢʣʝʪʦʯʥʦʡ ʩʠʩʪʝʤʳ ʫʪʠʣʠʟʘ-

ʮʠʠ ʥʝʦʙʨʘʪʠʤʦ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʘʩʪ-

ʨʦʮʠʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ [Casano A.M. et al., 2015; 

Restivo L. et al., 2015]. ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʘʩʪʨʦʮʠʪʳ ʠ 

ʤʠʢʨʦʛʣʠʦʮʠʪʳ ʧʨʝʪʝʨʧʝʚʘʶʪ ʙʳʩʪʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʦʛʨʘʥʠ-

ʯʠʚʘʶʪ ʫʯʘʩʪʦʢ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʄ1/ɸ1 (ʧʦʚʨʝʞʜʘʶʱʠʡ) ʠʣʠ 

ʄ2/ɸ2 (ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʳʡ) ʬʝʥʦʪʠʧʳ.  

ʄʠʢʨʦʛʣʠʦʮʠʪʳ ʪʝʨʷʶʪ ʜʣʠʥʥʳʝ ʦʪʨʦʩʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʠʨʫʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʝʥʦʪʠʧʘ, ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ (ʨʝʛʝʥʝʨʘʮʠʷ) ʦʙʨʘʪʠʤʦ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʠʣʠ ʫʜʘʣʝʥʠʝ 

ʦʩʪʘʪʢʦʚ ʥʝʦʙʨʘʪʠʤʦ ʧʦʚʨʝʞʜʸʥʥʳʭ ʢʣʝʪʦʢ. ɼʣʠʪʝʣʴʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ 

ʩ ʬʝʥʦʪʠʧʦʤ ʄ1/ɸ1 ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʣʠʘʣʴʥʦʛʦ ʨʫʙʮʘ ʠ ʥʝʡʨʦʜʝʛʝ-

ʥʝʨʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ [Zamanian J.L. et al., 2012; Aguzzi A. et al, 2013; Cas-

ano A.M. et al., 2015; Restivo L. et al., 2015; Zuchero J.B. et al., 2015]. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʡʨʦʛʣʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʦʜʥʦʛʦ ʠ ʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ, ʫʣʫʯʰʘʝʪ 

ʘʜʘʧʪʘʮʠʶ ʨʝʘʢʪʠʚʥʦ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʢ ʚʪʦʨʠʯʥʦʡ ʠʰʝʤʠʠ ʠ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʚʳʭʦʜʫ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʤʝʭʘʥʠʟʤʦʚ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [Casano A.M. et al., 2015]. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʘʩʪʨʦʮʠʪʳ, ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʤʝʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʟ-

ʣʠʯʠʷ, ʧʨʠʯʠʥʳ ʵʪʦʛʦ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʠʟʫʯʘʪʴʩʷ; ʵʪʠ ʢʣʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʛʝʪʝʨʦʛʝʥʥʫʶ ʧʦʧʫʣʷʮʠʶ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʢ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ, ʪʘʢ 

ʠ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ [ʊʫʯʠʥʘ ʆ.ʇ. ʠ ʜʨ., 2020; Molofsky A.V. et al., 

2015].  

ʐʠʨʦʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʰʝʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜ-

ʩʪʚʠʷʭ ʘʩʪʨʦʛʣʠʷ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʵʥʜʦʛʝʥʥʦʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ-

ʥʦʡ ʨʝʧʘʨʘʮʠʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʠ ʧʦʤʦʛʘʝʪ ʫʮʝʣʝʚʰʠʤ ʥʝʨʚʥʳʤ ʢʣʝʪ-

ʢʘʤ ʚʝʨʥʫʪʴ ʫʪʨʘʯʝʥʥʳʝ ʠʤʠ ʬʫʥʢʮʠʠ [ʂʘʣʠʥʠʥʘ ʖ.ɸ. ʠ ʜʨ., 2015; Pellerin L. 

et al., 2007]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠʩʧʦʣʴʟʫʶʪ 

ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʥʘ GFAP ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʐʀʂ-ʨʝʘʢʮʠʝʡ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʘʩʪʨʦʮʠʪʦʚ ʠ ʢʨʘʭʤʘʣʦʧʦʜʦʙʥʳʭ ʪʝʣʝʮ [ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 

2015]. 
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ʀʩʩʣʝʜʦʚʘʥʳ, ʦʧʨʝʜʝʣʝʥʳ ʠ ʧʦʢʘʟʘʥʳ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʚ 

ʩʠʥʘʧʪʦʛʝʥʝʟʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʛʠʧʧʦʢʘʤʧʘ (ɽ18) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʫʣʴʪʠʵʣʝʢ-

ʪʨʦʜʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚʥʝʢʣʝʪʦʯʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʠ ʢʦʥʬʦʢʘʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʪ-

ʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʢʘʣʴʮʠʷ [ʐʠʨʦʢʦʚʘ ʆ.ʄ. ʠ ʜʨ., 2014]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʘʩʪ-

ʨʦʮʠʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʤʘʨʢʝʨʦʚ-ʙʝʣʢʦʚ ʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ 

ʷʚʣʷʝʪʩʷ GFAP, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ; ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʷʚʣʷ-

ʝʪʩʷ ʨʝʘʢʪʠʚʥʳʡ ʘʩʪʨʦʛʣʠʦʟ. ʋ ʘʩʪʨʦʮʠʪʦʚ ʝʩʪʴ ʨʷʜ ʬʫʥʢʮʠʡ: ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝʡʨʦʥʦʚ ʣʘʢʪʘʪʦʤ, ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩʠ-

ʥʘʧʪʠʯʝʩʢʘ ̫ʧʝʨʝʜʘʯʘ ʚ ʚʦʟʙʫʞʜʘʶʱʠʭ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʭ ʩʠʥʘʧʩʘʭ, ʢʦʥ-

ʪʨʦʣ ɹʧʨʦʮʝʩʩʦʚ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʥʝʡʨʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʦʜʜʝʨʞʢʘ ʛʣʫʪʘ-

ʤʘʪʥʦʛʦ ʠ ʚʦʜʥʦ-ʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ [ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 2019; Pirici D. et al., 

2009; Sofroniew M.V. et al., 2010; Luo Y. et al., 2011; Ostergaard P.J., Jensen M.B., 

2013; Mohn, T.C., Sofroniew M.V., 2014; Koob A.O., 2015; Sukhorukova E.G. et 

al., 2015; Blennow K. et al., 2016; Becerra-Calixto A., Cardona-G·mez G.P., 2017; 

Plata A. et al., 2018; Rose C.R. et al., 2018; Santello M. et al., 2019]. ɺ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʨʦʣʴ ʢʣʝʪʦʢ ʘʩʪʨʦʛʣʠʠ, ʢʘʢ ʦʢʘʟʳʚʘʝʪʩʷ, ʙʦʣʝʝ ʪʨʫʜʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, 

ʯʝʤ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝ-

ʨʠʘʣʝ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʩʝ ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʟʚʦʣʷʪʁ ʧʨʝʜʩʪʘʚʠʪʴ 

ʨʦʣʴ ʘʩʪʨʦʮʠʪʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʘʢ ʟʥʘʯʠʤʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ 

ʨʝʛʫʣʷʮʠʠ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [ɻʦʤʘʟʢʦʚ ʆ.ɸ., 

2014, 2019]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʩʪʨʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʝʨʠ-

ʦʜʝ ʦʪʤʝʯʘʝʪʩʷ ʦʪʸʢ ʪʝʣʘ ʠ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ. ʈʝʘʢʮʠʷ ʘʩʪʨʦʛʣʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʯʘʛʦʚʦʡ, ʜʠʬʬʫʟʥʦʡ ʠʣʠ ʩʤʝʰʘʥʥʦʡ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʢʦʤʧʝʥʩʘ-

ʪʦʨʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʠ ʛʠʧʝʨʪʨʦʬʠʷ ʩ ʫʜʣʠʥʝʥʠʝʤ ʠ ʫʪʦʣʱʝʥʠʝʤ ʦʪʨʦʩʪʢʦʚ, 

ʩʤʝʱʝʥʠʝʤ ʷʜʨʘ ʢ ʧʝʨʠʬʝʨʠʠ, ʫʩʠʣʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ GFAP ʠ ʠʥʜʫʢʮʠʝʡ ʧʨʦ-

ʣʠʬʝʨʘʮʠʠ. ɺʩʸ ʵʪʦ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʝʡʨʦʥʦʚ [ɺʦʣʢʦʚʘ 

ɼ.ɸ. ʠ ʜʨ., 2013; Ostergaard P.J., Jensen M.B., 2013; Becerra-Calixto A., Cardona-

G·mez G.P., 2017; Plata A. et al., 2018]. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʨʝʘʢʪʠʚʥʳʡ ʘʩʪʨʦʮʠ-

ʪʦʟ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʘ ʨʝʘʢʪʠʚ-
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ʥʳʝ ʘʩʪʨʦʮʠʪʳ ʚʳʜʝʣʷʶʪ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʳʞʠʚʘʥʠʶ ʥʝʡʨʦʥʦʚ 

ʧʨʠ ʪʷʞʸʣʳʭ ʪʨʘʚʤʘʭ ʠʣʠ ʜʝʛʝʥʝʨʘʮʠʠ [Mohn T.C., Koob A.O., 2015]. ʐʠʨʦʢʠʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʛʣʠʦʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʥʝʡʨʦʥʦʚ, ʘʩʪʨʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʠʰʝʤʠʠ.  

ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʦʣʱʠʥʳ, ʜʣʠʥʳ, ʨʘʟʚʝʪʚ-

ʣʸʥʥʦʩʪʠ ʪʦʣʩʪʳʭ ʠ ʪʦʥʢʠʭ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʜʫʣʠʨʫʶʪ ʩʠ-

ʥʘʧʪʠʯʝʩʢʫʶ ʧʝʨʝʜʘʯʫ ʚ ʚʦʟʙʫʞʜʘʶʱʠʭ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʭ ʩʠʥʘʧʩʘʭ ʠ ʢʦʥ-

ʪʨʦʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʥʝʡʨʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʀʟʤʝʨʠʪʴ ʪʘ-

ʢʫʶ "ʠʟʤʝʥʯʠʚʦʩʪʴ" ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʙʣʝʤʘ-

ʪʠʯʥʦ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʬʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ. ɼʣʷ ʦʮʝʥʢʠ ʤʦʨʬʦ-

ʣʦʛʠʠ ʘʩʪʨʦʮʠʪʦʚ ʥʝʦʢʦʨʪʝʢʩʘ ʧʦʩʣʝ ʆʆʉɸ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʥʝ ʧʨʠʤʝʥʷʣʩʷ 

[Smith T.G. Jr. et al., 1996; Fernandeza E. et al., 1999; Pirici D. et al., 2009; Barreto 

G. et al., 2011; Luo Y. et al., 2011; Karperien A. et al., 2013; Naranjo D. et al., 2013; 

Ostergaard P.J., Jensen M.B., 2013; Harish G. et al., 2015; Zhao M. et al., 2016; 

Rose C.R. et al., 2018]. 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ, ʠʭ ʝʱʸ ʥʘʟʳʚʘʶʪ ʩʘ-

ʪʝʣʣʠʪʥʳʤʠ ʛʣʠʦʮʠʪʘʤʠ, ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʤʠ ʛʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚʦʢʨʫʛ ʥʝʡʨʦʮʠʪʦʚ [ʌʨʠʜʤʘʥ ɸ.ʇ., 1971; ɸʬʘʥʘʩʴʝʚ ʖ.ʀ., 

2012; ʐʫʚʘʣʦʚʘ ʄ.ʉ., 2017]. ɻʣʠʦʮʠʪʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʬʫʥʢʮʠʡ ʥʝʡʨʦʥʦʚ, ʚʣʠʷʪʁ ʥʘ ʪʨʦʬʠʢʫ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘ-

ʪʫʩ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ. ʇʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷʭ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ, 

ʛʣʠʦʮʠʪʳ ʩʧʦʩʦʙʥʳ ʧʨʦʨʝʬʝʨʠʨʦʚʘʪʴ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʧʫʪʸʤ ʧʠʥʦʮʠ-

ʪʦʟʘ ʚ ʥʝʨʚʥʫʶ ʢʣʝʪʢʫ. ʇʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʚʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ 

ʠʩʪʦʱʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʘ ʟʘʪʝʤ ʥʝʨʚʥʳʭ ʢʣʝ-

ʪʦʢ, ʧʨʠ ʨʝʧʘʨʘʮʠʠ ʚʥʘʯʘʣʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʫʥʢʮʠʠ ʥʝʡʨʦʥʦʚ, ʘ ʟʘʪʝʤ 

ʩʘʤʠ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. 

ɸʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚ ʭʦʜʝ ʦʙʳʯʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʠʢʨʦ-

ʛʣʠʷ ʥʝ ʠʤʝʝʪ ʚʠʤʝʥʪʠʥʘ, ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʜʣʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 

ʤʠʢʨʦʛʣʠʠ [ɸʥʪʠʧʦʚʘ ʄ.ɺ. ʠ ʜʨ., 2019]. 

ʊʝʤ ʚʨʝʤʝʥʝʤ, ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸʣʝʢʩʝʝʚʘ ʆ.ʉ. ʠ ʩʦʘʚʪ. [2019] ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ ʤʠʢʨʦʛʣʠʠ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʙʘʣʘʥʩʘ ʧʨʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʠʥʪʘʢʪʥʦʤ ʤʦʟʛʝ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [ʅʠʛʤʝʪʟʷʥʦʚʘ ʄ.ɺ., 2019] ʧʦʢʘʟʘʥʘ ʨʦʣʴ 

ʤʠʢʨʦʛʣʠʠ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ: ʵʪʠ ʢʣʝʪʢʠ ʩʯʠʪʘʶʪʩʷ ʨʝʟʠʜʝʥʪʥʳʤʠ ʠʤʤʫʥʥʳʤʠ 
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ʢʣʝʪʢʘʤʠ ʤʦʟʛʘ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʠ ʧʨʦʮʝʩʩʘʭ, ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʪʨʘʚʤʘʭ, ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʣʠʬʝ-

ʨʘʮʠʝʡ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ ʥʝʡʨʦʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʧʨʦʮʝʩʩʘʤ ʬʘʛʦʮʠʪʦʟʘ ʠ ʫʧʨʘʚʣʝʥʠ ̫ʩʠʥʘʧʪʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. 

ʄʠʢʨʦʛʣʠʷ ʘʢʪʠʚʠʨʫʶʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʩʠʩʪʝʤʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʪʨʘʚʤʫ ʠ ʥʝʢʦʪʦ-

ʨʳʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʎʅʉ [ʍʦʞʘʡ ʃ.ʀ., ʆʪʝʣʣʠʥ ɺ.ɸ., 2013; 

Harry G.J. et al, 2013; Sanchez-Covarrubias L. et al, 2014]. ʇʨʠ ʠʥʬʝʢʮʠʠ ʤʠʢʨʦ-

ʛʣʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʘʢʪʠʚʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʘʯʠʥʘʝʪ ʩʝʢʨʝʪʠʨʦʚʘʪʴ ʧʨʦ- 

ʠʣʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʬʘʛʦʮʠʪʠʨʫʝʪ ʧʦʚʨʝʞʜʸʥʥʳʝ ʢʣʝʪʢʠ, 

ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʠʥʘʧʩʦʚ [Lannes N. et al., 2017]. ʇʨʠ ʵʪʦʤ ʤʠʢ-

ʨʦʛʣʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʥʦ 

ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʬʫʥʢʮʠʶ, ʮʝʣʦʩʪʥʦʩʪʴ [Kettenmann H. et al., 2011]. 

ɺ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʧʨʠ ʧʦʣʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʠʰʝʤʠʠ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʢʨʳʩ Wistar, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʧʦʢʘ-

ʟʘʥ ʜʝʬʠʮʠʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʝʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʢʦʨʝ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʝʧʝʨʬʫʟʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʠ Iba-1-

ʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʤʠʢʨʦʛʣʠʠ [ʑʝʨʙʘʢ ʅ.ʉ. ʠ ʜʨ., 2020]. ɺ ʜʨʫʛʦʡ ʨʘʙʦʪʝ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʣʢʘ Iba-1 ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢ-

ʨʦʛʣʠʦʮʠʪʦʚ ʛʠʧʧʦʢʘʤʧʘ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ ʥʘ ʦʜʥʦʢʨʘʪʥʫʶ ʦʙʱʫʶ 

ʠʰʝʤʠʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 12 ʤʠʥʫʪ ʧʦʢʘʟʘʥʦ ʩʣʝʜʫʶ-

ʱʝʝ: ʯʝʨʝʟ 3, 7 ʠ 14 ʩʫʪ ʧʦʷʚʣʷʶʪʩʷ ʢʦʨʦʪʢʠʝ ʠ ʫʪʦʣʱʸʥʥʳʝ ʦʪʨʦʩʪʢʠ, ʘ ʚ ʥʝ-

ʧʦʚʨʝʞʜʸʥʥʳʭ ʯʘʩʪʷʭ ʛʠʧʧʦʢʘʤʧʘ ʤʠʢʨʦʛʣʠʦʮʠʪʳ ʩʦʭʨʘʥʷʶʪ ʟʚʝʟʜʯʘʪʫʶ 

ʬʦʨʤʫ ʠ ʠʤʝʶʪ ʪʦʥʢʠʝ ʚʝʪʚʷʱʠʝʩʷ ʦʪʨʦʩʪʢʠ.  

ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ ʤʠʢʨʦʛʣʠʦʮʠʪʳ ʯʸʨʥʦʛʦ ʚʝʱʝʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʯʝʣʦʚʝʢʘ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ, ʭʘʨʘʢʪʝʨʫ ʚʝʪʚʣʝʥʠʷ ʦʪ-

ʨʦʩʪʢʦʚ, ʥʦ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ Iba-1 ʚ ʷʜʨʝ ʢʣʝʪʢʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʚʳʷʚ-

ʣʷʝʤʳʡ ʙʝʣʦʢ ï ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ 1, ʨʘʩʧʨʝʜʝʣʸʥ-

ʥʳʡ ʚ ʧʝʨʠʥʫʢʣʝʘʨʥʦʡ ʮʠʪʦʧʣʘʟʤʝ, ʵʢʨʘʥʠʨʫʝʪ ʷʜʨʦ, ʠ ʦʥʦ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʫʧ-

ʥʳʤ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʦʙʳʯʥʦʡ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʋ ʯʝʣʦʚʝʢʘ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʤʝʥʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ Iba-1 ʚ ʧʝʨʠʥʫʢʣʝʘʨʥʦʡ ʟʦʥʝ. ʆʙʳʯʥʦ ʙʦʣʝʝ ʠʥ-

ʪʝʥʩʠʚʥʦ ʦʢʨʘʰʠʚʘʶʪʩʷ ʦʪʨʦʩʪʢʠ, ʧʦʵʪʦʤʫ ʷʜʨʦ ʢʣʝʪʢʠ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ 

ʜʣʷ ʠʟʫʯʝʥʠʷ [ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 2012, 2014, 2015, 2019]. ɽʩʣʠ ʩʦʜʝʨʞʘ-

ʥʠʝ ʤʘʨʢʝʨʘ ʤʠʢʨʦʛʣʠʠ (ʙʝʣʢʘ Iba-1) ʚ ʠʰʝʤʠʯʝʩʢʦʤ ʤʦʟʛʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʦ 

ʵʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʟʦʥʝ ʧʦʨʘʞʝ-

ʥʠʷ ʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʢʣʝʪʦʢ ʤʠʢʨʦʛʣʠʠ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ 
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[Wang H.K. et al., 2008; Norden D.M. et al., 2016]. ɺ ʜʨʫʛʦʡ ʨʘʙʦʪʝ ʥʝ ʫʜʘʣʦʩʴ 

ʚʳʷʚʠʪʴ ʨʘʟʥʠʮʫ ʚ ʢʦʣʠʯʝʩʪʚʝ Iba-ʢʣʝʪʦʢ ʚʥʝ ʦʯʘʛʘ ʠʰʝʤʠʠ ʠ ʚ ʟʦʥʝ ʥʝʢʨʦʟʘ 

[ʉʘʚʯʝʥʢʦ ɽ.ʉ. ʠ ʜʨ., 2016]. 

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʠʟʚʝʩʪʥʳʭ ʥʘ ʩʝʛʦʜʥʷ ʤʘʨʢʝʨʦʚ ʦʜ-

ʥʠʤʠ ʠʟ ʥʘʠʣʫʯʰʠʭ, ʢʦʪʦʨʳʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʢʘʢ ʚ ʥʦʨʤʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʠʟʤʝʥʸʥʥʦʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʷʚʣʷ-

ʶʪʩʷ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ 1 ʠ CD11b (OX-42) [ʂʠʨʠʢ 

ʆ.ɺ. ʠ ʜʨ., 2010, 2014; ʂʦʨʞʝʚʩʢʠʡ ɼ.ʕ. ʠ ʜʨ., 2015, 2019; Korzhevskii D.E. et 

al., 2015, 2016]. ʆʯʝʚʠʜʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʬʘʢʪʦʨʘ 1 ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪ ɹʝʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʸʭʤʝʨʥʳʭ 

ʦʙʲʸʤʥʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʢʣʝʪʦʢ. ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ Iba-1 ʚ ʮʠʪʦ-

ʧʣʘʟʤʝ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʨʦʩʪʢʦʚ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʙʝʣʢʘ-ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʬʘʢ-

ʪʦʨʘ 1 ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʘʤʝʙʦʠʜʥʫʶ ʤʠʢʨʦʛʣʠʶ, ʧʦʢʦʷʱʫʶʩʷ ʠ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

ʂʦʣʧʘʢʦʚʘ ʄ.ʕ. ʠ ʩʦʘʚʪ. [2018] ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʧʝʨʝʥʝʩʸʥʥʦʡ ʬʦʢʘʣʴ-

ʥʦʡ ʪʨʘʥʟʠʪʦʨʥʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʛʣʠʦʮʠ-

ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʢʦʟʴʠ ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ Iba1. ʇʦʢʘʟʘʥ  r

ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʤʦʨʬʦʣʦʛʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʥʘ ʧʦʟʜʥʠʭ ʩʨʦ-

ʢʘʭ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʜʘʸʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘ-

ʥʠʟʤʘʭ ʢʦʤʧʝʥʩʘʮʠʠ ʩʥʠʞʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʟʘ ʩʯʸʪ ʘʢʪʠʚʘʮʠʠ 

ʩʪʨʫʢʪʫʨ. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʘʢʪʠʚ-

ʥʦʩʪʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ, ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʥʳʝ ʠʭ ʪʠʧʳ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʫʥʜʠʙʫʣʷʨʥʦʛʦ ʫʛʣʫʙʣʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ, 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʷ ʤʠʢʨʦʛʣʠʠ ʠ ʪʘʥʠʮʠʪʦʚ [ʉʫʬʠʝʚʘ ɼ.ɸ. ʠ ʜʨ., 2020]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʨʦʣʠ ʵʪʠʭ ʢʣʝʪʦʢ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ 

ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷʥʠʷ ʙʘʨʴʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʫʥʜʠʙʫʣʷʨʥʦʛʦ 

ʫʛʣʫʙʣʝʥʠʷ ʠ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥ-

ʥʦʡ ʨʝʛʫʣʷʮʠʠ [ʉʫʬʠʝʚʘ ɼ.ɸ. ʠ ʜʨ., 2020]. ʄʠʢʨʦʛʣʠʷ, ʢʘʢ ʠ ʘʩʪʨʦʮʠʪʳ, ʧʨʦ-

ʜʫʮʠʨʫʝʪ ʨʷʜ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʯʪʦ ʚʝʜʸʪ ʢ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʜʨʫʛʠʭ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʯʘʛ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʟʛʘ [Del Zoppo G.J., 2009].  

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʦ ʪʦʤ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
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ʠ ʩʘʥʘʮʠʶ ʧʦʚʨʝʞʜʸʥʥʦʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʘʩʪʨʦ-

ʮʠʪʦʚ, ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʦʚ, ʠ ʵʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ. ɼʘʥʥʳʝ ʢʣʝʪʢʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, 

ʧʦʜʜʝʨʞʢʫ ʥʝʡʨʦʥʦʚ ʠ ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʳʩʚʦʙʦʞʜʝ-

ʥʠʝ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ; ʦʥʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʢʨʦʚʦʪʦʢʘ ʚ 

ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ. ʈʘʟʚʝʪʚʣʸʥʥʘʷ ʩʝʪʴ ʘʩʪʨʦʮʠʪʦʚ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʣʠʤ-

ʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʝʪ ʜʨʝʥʘʞʥʦ-ʜʝʪʦʢʩʠʢʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʚ ʛʦ-

ʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʩʪʨʦʤ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, 

ʢʦʛʜʘ ʚʳʷʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʢʣʝʪʦʢ [Atwell D., 

et al., 2010; Zuchero J.B. et al., 2015].  

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʝʨʝʜʘʯʝ ʪʝʣʘʤ ʥʝʡʨʦʥʦʚ ʈʅʂ, ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʤ ʢʣʝʪʢʘʤ, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʥʝʡʨʦʥʦʚ [ʇʦʰʠʚʘʣʦʚ ɺ.ʇ., 1978; ɼʨʦʙʣʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 2004; ɼʨʦʙ-

ʣʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 2013, 2014, 2020; Dai X. et al., 2003]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ 

ʅ.ɻ.ʅʘʫʤʦʚ [2016] ʥʘ ʤʦʜʝʣʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʆʆʉɸ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʪʠʧ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʟʚʸʟʜʯʘʪʦʡ ʬʦʨʤʳ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʪ-

ʨʦʩʪʢʘʤʠ ʚʙʣʠʟʠ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʷ ʚʳʞʠʚʘʥʠʷ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʫʤʝʥʴ-

ʰʝʥʠʠ ʢʨʦʚʦʪʦʢʘ ʚ ʮʠʥʛʫʣʷʨʥʦʡ ʢʦʨʝ. 

ʀʟʫʯʝʥʘ ʧʝʨʠʬʦʢʘʣʴʥʘʷ ʟʦʥʘ ʠʥʬʘʨʢʪʘ ʠ ʥʘʡʜʝʥʳ ʤʦʨʬʦʭʠʤʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʘʩʪʨʦʮʠʪʦʚ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʩʪʦʷ-

ʥʠʷ ʜʦ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ ʠ ʦʪ ʩʨʦʢʦʚ, ʧʨʦʰʝʜʰʠʭ ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝ-

ʞʜʝʥʠʷ. ɸʩʪʨʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʨʫʙʝʮ, ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʣʷʨʠʟʦʚʘʥʥʫʶ 

ʬʦʨʤʫ, ʥʝ ʩʦʭʨʘʥʷʶʪ ʜʦʤʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪ ʛʣʫʪʘʤʠʥ-

ʩʠʥʪʝʪʘʟʫ ʠ ʘʢʚʘʧʦʨʠʥ-4 ʚ ʦʪʨʦʩʪʢʘʭ, ʘ ʪʨʘʥʟʠʪʦʨʥʦ-ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʘʩʪʨʦ-

ʮʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʪʨʦʩʪʢʦʚ, ʩʦʭʨʘʥʷʶʪ ʜʦ-

ʤʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʵʢʩʧʨʝʩʩʠʶ ʙʝʣʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙ-

ʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʠʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

[ɺʦʨʦʥʢʦʚ ɼ.ʅ. ʠ ʜʨ., 2017; ʍʫʜʦʝʨʢʦʚ ʈ.ʄ. ʠ ʜʨ., 2017; ʍʘʩʧʝʢʦʚ ʃ.ɻ., ʌʨʫʤ-

ʢʠʥʘ ʃ.ɽ., 2017]. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʘʢʚʘʧʦʨʠʥʦʚ ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ ʨʦʣʠ ʚ ʬʠʟʠʦʣʦʛʠʠ ʠ ʨʘʟʚʠʪʠʠ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢ, AQP4 ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʧʘʪʦʛʝʥʝʟʝ ʦʧʪʠʢʦʤʠʝʣʠʪʘ, ʦʪʸʢʘ ʠ 

ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʵʧʠʣʝʧʩʠʠʠ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʤʠʰʝʥʴʶ ʜʣʷ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [ʑʝʧʘʨʝʚʘ ʄ.ɽ. ʠ ʜʨ., 2020]. 
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ʇʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʦ-

ʩʣʝ ʝʛʦ ʠʰʝʤʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʜʫʢʮʠʝʡ NO ʠ ʘʢʪʠʚʘʮʠʝʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʠʥʜʫʮʠʨʫʝʤʦʛʦ ʛʠʧʦʢʩʠʝʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠʤʫʣʷʮʠʠ ʵʨʠʪʨʦʧʦ-

ʵʟʘ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘʥʛʠʦʛʝʥʝʟʘ, ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ; ʚʦʟ-

ʨʘʩʪʘʝʪ ɻ ʢʩʧʨʝʩʩʠʷ ̫ ʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʦʛʦ CREB, ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ NADPH. ʏʝʤ ʙʦʣʴʰʝ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʝʨʝʚʷʟʢʘʤʠ, ʪʝʤ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʘʜʘʧʪʘʮʠʷ ʥʝʡʨʦʥʦʚ ʢ ʥʝʜʦʩʪʘʪʢʫ ʢʠʩʣʦʨʦʜʘ [ɹʦʥʴ 

ɽ.ʀ. ʠ ʜʨ., 2020; Meerson F.Z. et al., 1992; Patt S. et al., 1997; Risau W. 1997; Patt 

S. et al., 1997; Murphy B.J. et al., 1999]. 

ʉʦʛʣʘʩʥʦ ʨʘʙʦʪʘʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʦʩʥʦʚʥʳʤʠ ʢʣʝʪʦʯʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʷʚʣʷʶʪʩʷ ʵʥʜʦʪʝʣʠʦʮʠʪʳ, ʧʝʨʠʮʠʪʳ ʠ 

ʦʪʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ [ʏʝʨʪʦʢ ɺ.ʄ., ʏʝʨʪʦʢ ɸ.ɻ., 2016]. ʅʝʡʨʦ-ʛʣʠʦ-ʩʦʩʫʜʠ-

ʩʪʳʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ (ʥʝʡʨʦʥʳ, ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (ʬʠʙʨʠʣʣʷʨ-

ʥʳʝ ʠ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʘʩʪʨʦʮʠʪʳ), ʧʝʨʠʮʠʪʳ ʠ ʵʥʜʦʪʝʣʠʦʮʠʪʳ) ʚ ʟʨʝʣʦʤ 

ʤʦʟʛʝ ʬʦʨʤʠʨʫʝʪ ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʦ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʤʠ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʚʷʟʷʤʠ [ɺʘʩʠʣʴʝʚ ʖ.ɻ. ʠ ʜʨ., 

2003; ʂʫʟʠʥ A.B. ʠ ʜʨ., 2004; ʉʪʝʧʘʥʦʚ ɸ.ʉ. ʠ ʜʨ., 2017; Wolburg H. et al., 2009]. 

ɺ ʜʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʢʣʝʪʢʠ ʥʝʡʨʦʥʦʚ, ʘʩʪʨʦʮʠʪʦʚ ʠ ʵʥʜʦʪʝʣʠ-

ʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩʦʩʫʜʦʚ [Dirnagl U., 2012]. ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʘʷ ʝʜʠʥʠʮʘ ʩʦʩʪʘʚ-

ʣʷʝʪ ʦʩʥʦʚʫ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʟʛʘ [ʉʘʚʯʝʥʢʦ ɽ.ʉ. ʠ 

ʜʨ., 2016].  

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʝʨʠʮʠʪʘʤ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʠʰʝʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʘʞʥʘ ̫ʯʘʩʪʴ ʥʝʡʨʦ-ʛʣʠʦ-ʩʦʩʫʜʠ-

ʩʪʳʭ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʥ-

ʪʝʟʝ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʪʨʘʥʩʮʠʪʦʟʝ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʦʙʨʘʟʦʚʳʚʘʥʠ ʁʪʨʘʥʩʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʛʦʤʝʦʩʪʘʟʫ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʟʘʱʠʪʥʫʶ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʤʠʢʨʦʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ 

[ʉʝʤʯʝʥʢʦ ɺ.ɺ. ʠ ʜʨ., 2014; ɼʨʦʙʣʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 2020; Lossinsky A.S. et al., 

2004; Nakagawa S. et al., 2007; Silvestre J-S., et al., 2008; Nakagawa S. et al., 2009; 

Liu S. et al., 2012; Shurygin M.G., et al. 2013; Nahirney P.C. et al., 2016; Rodriguez-

Arellano J.J. at al., 2016; Cai W. et al., 2017].  

ɺ ʦʜʥʦʤ ʠʟ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʠʰʝʤʠʯʝʩʢʦʤ 

ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʠ (ʇʨʝʂ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ 7-ʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝ-

ʥʠʷ ʪʝʩʪʦʚʦʡ ʠʰʝʤʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʝʤʘʪʦʵʥʮʝʬʘ-
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ʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ [Gesuete R. et al., 2011]. ʀʟʫʯʝʥ ʵʬʬʝʢʪ ʇʨʝʂ ʥʘ ʛʝʤʘʪʦʵʥ-

ʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʯʝʨʝʟ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

ʠ ʧʦʢʘʟʘʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʘʩʪʨʦʮʠʪʦʚ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ [ʐʣʷʭʪʦ ɽ.ɺ. ʠ ʜʨ., 

2012]. ɼʨʫʛʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʦʚ ʘʩʪʨʦʮʠʪʦʚ, ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ 

ʵʢʩʧʨʝʩʩʠʷ ʙʝʣʢʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʬʠʣʘʤʝʥʪʘ ʪʠʧʘ III, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʪʴ ʠʟʙʳʪʦʯʥʦʡ ʛʣʠʘʣʴʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʪʨʘʚʤʫ ʠʣʠ ʜʨʫʛʦʝ ʧʦ-

ʚʨʝʞʜʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [ʉʫʭʘʨʝʥʢʦ ɽ.ɺ., 2015; ʉʫʬʠʝʚʘ ɼ.ɸ. ʠ ʜʨ., 2019; 

Harris J.L. at al., 2015; Chisholm N.C. at al., 2016]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʤʝʤʙʨʘʥʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʩʦʩʫʜʦʚ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʣʦʢʘʣʠʟʫʝʪʩʷ ʛʣʠʢʦʧʨʦʪʝʠʥ-ʈ (Pgp) 

ʠʣʠ ɸɺʉɺ1-ʙʝʣʦʢ. ʕʪʠ ʙʝʣʢʠ ʟʘʱʠʱʘʶʪ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʦʪ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʠ 

ʨʷʜʘ ʙʠʦʙʠʦʪʠʢʦʚ [Krishnamurthy S. et al., 2014]. ʇʨʠ ʤʦʜʝʣʠ ʦʩʪʨʦʡ ʠʰʝʤʠʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʨʝʟ 4 ʯ ʧʦʩʣʝ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʆʆʉɸ ʧʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʵʢʩʧʨʝʩʩʠʠ ʛʣʠʢʦʧʨʦʪʝʠʥʘ-ʈ ʚ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʤ ʙʘʨʴʝʨʝ ʠ ʨʘʟʚʠʪʠʝ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ [ʏʝʨʥʳʭ ʀ.ɺ. ʠ ʜʨ., 2013, 2015]. 

ʏʝʨʝʟ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ, ʙʘʟʘʣʴʥʳʝ ʤʝʤʙʨʘʥʳ ʠʣʠ ʨʘʟʣʠʯʥʳʝ ʨʝ-

ʮʝʧʪʦʨʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʚʷʟʴ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫ-

ʨʘʤʠ [Lok J. et al., 2007]. ʉʦʩʪʘʚʣʷʶʱʝʡ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʝʜʠʥʠʮʝʡ ʷʚʣʷʝʪʩʷ 

ʘʩʪʨʦʛʣʠʷ ʚʤʝʩʪʝ ʩ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʦʧʦʨʥʫʶ, ʪʨʦʬʠ-

ʯʝʩʢʫʶ ʠ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘ ̫ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ 

ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʧʝʨʝʜʘʯʝ 

ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʘʪʦʨʦʚ [Chou C.H. et al., 2014; Filosa J.A. 

et al., 2015; Tasker R.C., Duncan E.D., 2015]. 

 

1.3. ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʢʘʢ ʦʩʥʦʚʘ  

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

 

ʊʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʠʟʫʯʝʥʠ ʁ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʘʙʠʣʠ-

ʪʘʮʠ ʁʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʢ ʘʜʘʧʪʘʮʠʠ [ʂʦʩʪʝʥʢʦ 

ɽ.ɺ., 2016].  

ʆʩʪʨʦʚʘ ʀ.ɺ. ʠ ʩʦʘʚʪ. [2011] ʠʟʫʯʘʣʠ ʥʝʡʨʦʥʘʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʠ ʧʦʣʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦʩʣʝ ʧʦʩʪʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʣʘʩʪʷʭ ʉɸ1 ʠ ʉɸ4 ʛʠʧʧʦ-
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ʢʘʤʧʘ ʢ ʙʝʣʢʫ GRP78, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʙʝʣʢʦʚ-ʰʘʧʝʨʦʥʦʚ, ʧʨʠʥʠ-

ʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʩʚʦʨʘʯʠʚʘʥʠʠ, ʨʘʟʚʦʨʘʯʠʚʘʥʠʠ, ʫʢʣʘʜʢʝ, ʠ ʧʦʜʜʝʨʞʘʥʠʶ 

ʬʦʨʤʳ ʜʨʫʛʠʭ ʙʝʣʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʣʝʪʢʝ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʘʛʨʝʚʘʥʠʶ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʚʥʷ ʜʘʥʥʦʛʦ ʙʝʣʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʠʩʪʨʦʬʠʠ, ʛʠʙʝʣʠ ʥʝʡʨʦʥʦʚ, ʪ.ʝ. ʦʥ ʦʙʣʘʜʘʝʪ ʥʝʡʨʦ-

ʧʨʦʪʝʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ 

[ɸʚʨʫʱʝʥʢʦ ʄ.ʐ. ʠ ʜʨ., 2012], ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠ ̫ʧʦʩʪʨʝʘʥʠʤʘ-

ʮʠʦʥʥʳʭ ʩʜʚʠʛʦʚ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʢ ʙʝʣʢʫ 

GRP78 ʟʘʚʠʩʪ̫ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʧʝʮʠʬʠʢʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʨʘʟʥʦʛʦ 

ʫʨʦʚʥʷ, ʥʦ ʠ ʩʚʷʟʘʥ rʩ ʧʦʣʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʠʩʣʘʷ ʬʦʩʬʘʪʘʟʘ ï ʤʘʨʢʝʨʥʳʡ ʬʝʨʤʝʥʪ ʣʠʟʦʩʦʤ [ɹʦʛʦʣʝ-

ʧʦʚ ʅ.ʅ., 1979]. ʇʨʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʚ ʨʘʥʥʠʡ ʧʦʩʪʠʰʝʤʠʯʝ-

ʩʢʠʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʪ̫ ʜʠʩʩʠʤʠʣʷʮʠʷ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʣʶʢʦʟʦ-6-ʬʦʩ-

ʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟ rʠ ʩʫʢʮʠʥʘʪ-ʫʙʠʭʠʥʦʥ-ʦʢʩʠʜʦʨʝʢʜʫʢʪʘʟ,r ʧʦʚʳʰʝʥʠʝ ʤʘʨ-

ʢʝʨʘ ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟ,r ʘ ʪʘʢʞʝ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ 

ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ 

ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʧʦʟʚʦʣʠʪ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʚ ʩʬʝʨʠ-

ʯʝʩʢʠʭ ʠʣʠ ʵʣʣʠʧʩʦʠʜʥʳʭ ʤʠʪʦʭʦʥʜʨʠʷʭ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣ, ʧʣʘʩʪʠʯʥʦʩʪʴ 

ʠ ʵʥʝʨʛʠʯʥʦʩʪʴ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʠ ʚ ʩʘʤʠʭ ʥʝʡʨʦʥʘʭ [ʈʫʢʘʥ ʊ.ɸ. ʠ ʜʨ., 2013]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʰʝʤʠʯʝʩʢʦʝ ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʨʝʧʝʨʬʫʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʧʨʠʚʦʜʠʪ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʸʤʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ 

ʠʰʝʤʠʠ [ʑʝʨʙʘʢ ʅ.ʉ. ʠ ʜʨ., 2012; Xing B. et al., 2008].  

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʑʝʨʙʘʢ ʅ.ʉ. ʠ ʩʦʘʚʪ. [2013], 

ʥʝʡʨʦʥʳ ʧʠʨʘʤʠʜʥʦʛʦ ʩʣʦʷ ʨʘʟʥʳʭ ʧʦʣʝʡ ʛʠʧʧʦʢʘʤʧʘ ʦʙʣʘʜʘʶʪ ʥʝʦʜʠʥʘʢʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʠʰʝʤʠʠ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ 

ʢ ʠʰʝʤʠʠ ʥʝʡʨʦʥʳ ʧʦʣʝʡ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ. ɺ ʥʝʠʟʤʝ-

ʥʸʥʥʳʭ ʥʝʡʨʦʥʘʭ ʚʩʝʭ ʧʦʣʝʡ ʛʠʧʧʦʢʘʤʧʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪ ɹʩʫʢʮʠʥʘʪ-

ʜʝʛʠʜʨʦʛʝʥʘʟ,r ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʪʠʤʦʡ ʠʰʝʤʠʠ. ʇʨʠʤʝʥʸʥʥʳʡ ʧʨʦʪʦʢʦʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣ ʦ ʩʥʠʞʝʥʠʠ ʛʠʙʝʣʠ ʥʝʡʨʦʥʦʚ ʧʦʣʝʡ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ 

ʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʦ ʩʥʠʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟ,r ʠʥʜʫʮʠ-

ʨʦʚʘʥʥʦʡ ʠʰʝʤʠʝʡ, ʚ ʩʦʭʨʘʥʠʚʰʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʨʦʥʘʭ ʛʠʧʧʦʢʘʤʧʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ 
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ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʌʨʫʤʢʠʥʘ ʃ.ɽ. ʠ ʩʦʘʚʪ. [2019] ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʵʥʜʦʢʘʥʥʘʙʠʥʦʠʜʘ N-

ʜʦʢʦʟʘʛʝʢʩʘʝʥʦʠʣʜʦʬʘʤʠʥʘ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʚ ʦʙʣʘʩʪʠ ʠʰʝʤʠʯʝ-

ʩʢʦʛʦ ʦʯʘʛʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʢʨʳʩʳ ʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ N-ʜʦʢʦ-

ʟʘʛʝʢʩʘʝʥʦʠʣʜʦʬʘʤʠʥʘ ʚ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʝ ʘʢʪʠʚʠʨʫʝʪ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʩʣʝ ʬʦʪʦʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʪʨʦʤʙʦʟʘ ʠ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʦʙʨʘʪʠʤʦʩʪʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʡʨʦʥʦʚ ʚ ʧʝʥʫʤʙʨʝ, ʯʪʦ 

ʨʘʩʰʠʨʷʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʨʦʜ-

ʥr ʭ ʠʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʢʘʥʥʘʙʠʥʦʠʜʦʚ ʢʘʢ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʦʚ ʧʨʠ 

ʠʰʝʤʠʯʝʩʢʦʤ ʠʥʩʫʣʴʪʝ. 

 

1.4. ʌʝʥʦʤʝʥʳ ʧʨʝ- ʠ ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʘʥʘʩʪʘʟʘ, ʩʝʣʝʢʪʠʚʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  

ʢ ʛʠʧʦʢʩʠʯʝʩʢʠʤ ʠ ʠʰʝʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʥʘʯʘʣʠ ʫʜʝʣʷʪ ɹʠʟʫʯʝʥʠʶ ʬʝʥʦʤʝ-

ʥʦʚ ʧʨʝ- ʠ ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʉʫʪʴ ʵʪʠʭ ʬʝʥʦʤʝʥʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʜʝʡʩʪʚʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʦʪʚʝʪ ʥʘ ʦʩʪʨʫʶ ʠʰʝʤʠʶ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʟʘʚʠʩʠʪ 

ʦʪ ʫʨʦʚʥʷ ʘʢʪʠʚʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʝʸ ʟʘʱʠʪʳ ʥʘ ʤʦʤʝʥʪ ʠʰʝʤʠʠ [ʃʠʭʚʘʥʮʝʚ 

ɺ.ɺ. ʠ ʜʨ. 2011; ʗʢʦʚʣʝʚ ɸ.ɸ., ɻʫʣʷʝʚʘ ʅ.ɺ., 2011; ʃʠʭʚʘʥʮʝʚ ɺ.ɺ. ʠ ʜʨ., 2012; 

ʐʣʷʭʪʦ ɽ.ɺ. ʠ ʜʨ., 2012; ʗʢʦʚʣʝʚ ɸ.ɸ., ɻʫʣʷʝʚʘ ʅ.ɺ., 2015; ʑʝʨʙʘʢ ʅ.ʉ., 2016; 

ʑʝʨʙʘʢ ʅ.ʉ. ʠ ʜʨ., 2016; ʏʝʬʨʘʥʦʚʘ ɾ.ʖ. ʠ ʜʨ., 2019; Zhao H. et al., 2012; 

Busija D.W., Katakam P.V., 2014; Cheng M. et al., 2020; Turovskaya M.V. et al., 

2020]. 

ʈʘʙʦʪʳ ʧʦ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʶ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʞʝ ʤʥʦʛʦʦʙʝʱʘʶʱʝʡ, ʥʘʩʢʦʣʴʢʦ ʠ ʤʘʣʦʠʟʫʯʝʥʥʦʡ [ʃʠʭʚʘʥʮʝʚ 

ɺ.ɺ. ʠ ʜʨ. 2011]. ʀh ʝʤʠʯʝʩʢʦʝ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʢʣʝʪʢʠ ʦʪ ʛʠʧʦʢʩʠʠ [ʃʠʭʚʘʥʮʝʚ ɺ.ɺ. ʠ ʜʨ. 2012]. 

ɸʥʝʩʪʝʪʠʯʝʩʢʦʝ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ï ʜʦʢʘʟʘʥʥʳʡ 

ʬʝʥʦʤʝʥ, ʢʦʪʦʨʳʡ ʟʘʩʣʫʞʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʙʠʦʭʠʤʠʢʘʤʠ, ʬʘʨʤʘʢʦ-

ʣʦʛʘʤʠ ʠ ʢʣʠʥʠʮʠʩʪʘʤʠ. 

ʐʣʷʭʪʦ ɽ.ɺ. ʠ ʩʦʘʚʪ. [2012] ʧʦʣʘʛʘʶʪ, ʯʪʦ ʠʰʝʤʠʷ ʠ ʦʩʦʙʝʥʥʦ ʨʝʧʝʨʬʫ-

ʟʠʷ ʟʘʧʫʩʢʘʶʪ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʢʣʝʪʢʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʪʝʣʴʮʘ, ʦʜʥʘʢʦ, ʚ ʧʨʦʮʝʩʩʝ 
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ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʟʘʧʫʩʢʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʘʢ-

ʮʠʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʘʧʦʧʪʦʟʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʘʢʪʠʚʘʮʠʝʡ 

ʛʨʫʧʧʦʡ ʙʝʣʢʦʚ-ʨʝʮʝʧʪʦʨʦʚ, ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʥʳʭ ʢʘʩʢʘʜʦʚ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ 

ʵʥʝʨʛʠʯʥʳʭ ʙʝʣʢʦʚ. 

ʂʘʩʧʘʟʘ 3 ï ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʡ ʬʝʨʤʝʥʪ, ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʢʘʩʧʘʟ ʚ ʢʣʝʪ-

ʢʘʭ ʯʝʣʦʚʝʢʘ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʩ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪ ʢʘʢ ʥʝ-

ʘʧʦʧʪʦʪʠʯʝʩʢʦʛʦ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʵʥʟʠʤʦʚ 

ʬʝʥʦʤʝʥʘ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [ʗʢʦʚʣʝʚ 

ɸ.ɸ., ɻʫʣʷʝʚʘ ʅ.ɺ., 2011, 2015]. ɹʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ 

ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʮʠʪʠʢʦʣʠʥʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʥʮʠʨʦʚʘʥʠʶ ʠʣʠ ʧʦʜʘʚʣʝʥʠʶ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚ-

ʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʟʘʱʠʪʳ [ʑʝʨʙʘʢ ʅ.ʉ., 2016; ʑʝʨʙʘʢ ʅ.ʉ. ʠ ʜʨ., 2016]. ʈʘʩʩʤʦʪ-

ʨʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʤʝ-

ʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ [Zhao H. 

et al., 2012].  

ʄʠʪʦʭʦʥʜʨʠʠ ̫ ʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤʠ ʠʥʠʮʠʘʪʦʨʘʤʠ ʧʨʝʢʦʥʜʠʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʠ ʧʦʩʪʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʪʠʧʘʭ ʢʣʝʪʦʢ ʚ 

ʥʝʨʚʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝ. ɺʩʝ ʧʨʦʮʝʩʩʳ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʝ ʤʠ-

ʪʦʭʦʥʜʨʠʷʤʠ, ʟʘʱʠʱʘʶʪ ʥʝʨʚʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʝʜʠʥʠʮʫ ʦʪ ʣʝʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʩ 

ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ, ʥʘʟʳʚʘʝʤʦʡ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʝʟʘʚʠʩʠʤʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʷʤ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʯʝʨʝʟ ʦʙʱʠʝ ʩʠʛ-

ʥʘʣʴʥʳʝ ʧʫʪʠ [Busija D.W., Katakam P.V., 2014]. 

ʆʜʥʠʤʠ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʝʮʝʧʪʦʨʦʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʪʁʩʷ 

ʜʝʣʴʪʘ-ʦʧʠʦʠʜʥʳʝ ʨʝʮʝʧʪʦʨʳ ʤʘʢʨʦʬʘʛʦʚ, ʠʭ ʘʢʪʠʚʘʮʠʷ ʫʤʝʥʴʰʘʝʪ ʘʧʦʧʪʦʟ 

ʧʫʪʸʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʢʘʩʧʘʟʳ 3, ʯʪʦ ʚʝʜʸʪ ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ [Cheng M. et al., 2020]. 

ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʝʙʦʣʴʰʠʝ ʢʦʨʦʪʢʠʝ ɻ ʧʠʟʦʜʳ 

ʧʦʥʠʞʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʜʘʧ-

ʪʘʮʠʠ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ [Turovskaya M.V. et al., 2020]. ɻʠʧʦʢʩʠʯʝʩʢʦʝ ʧʨʝʢʦʥ-

ʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʭʦʨʦʰʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʘʭ, ʪʦʛʜʘ 

ʢʘʢ ʚ ɻɸʄʂʝʨʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʘʭ ʵʪʦʪ ʘʜʘʧʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ-

ʜʘʚʣʝʥ. ɼʘʥʥʳʝ ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ BDNF ʚ ʥʝʡʨʦʥʘʭ ʫʩʠ-

ʣʠʚʘʝʪ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʵʧʠʟʦʜʦʚ ʛʠʧʦʢʩʠʠ. 
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ɸʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʙʝʣʦʢ ʪʠʦʨʝʜʦʢʩʠʥ-1 (Trx-1) ʠʟʚʝʩʪʝʥ ʢʘʢ ʧʦʣʠʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʡ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʠ ʤʦʞʝʪ ʦʙʦʟʥʘʯʘʪʩʷ ʢʘʢ ʨ32TrxL. ʆʥ ʣʦʢʘʣʠ-

ʟʦʚʘʥ ʚ ʮʠʪʦʟʦʣʝ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ. ʕʢʩʧʨʝʩʩʠʷ Trx1 ʤʦʞʝʪ ʧʝʨʝʤʝ-

ʱʘʪʴʩʷ ʚ ʷʜʨʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʛʠʧʦʢʩʠʠ/ʠʰʝ-

ʤʠʠ. ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʨ32TrxL ʟʘʱʠʱʘʝʪ ʤʥʦʛʠʝ ʢʣʝʪʢʠ, ʚʢʣʶʯʘʷ 

ʥʝʡʨʦʥʳ ʤʦʟʛʘ, ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʚʨʝʞʜʝʥʠʷ [ʂʘʣʠʥʠʥʘ ɽ.ɺ. ʠ ʜʨ., 2008; 

Berggren M. et al., 1996; Takagi Y. et al., 1999]. ʀʥʛʠʙʠʪʦʨ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʢʘʩʧʘʟ Bcl-2 ʚ ʥʝʡʨʦʥʘʭ ʥʦʚʦʡ ʢʦʨʳ ʠ ʛʠʧʧʦʢʘʤʧʘ ʢʨʳʩ ʚ ʨʝʞʠʤʝ ʧʨʝʢʦʥʜʠʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʢ ʪʷʞʸʣʦʡ ʛʠʧʦʢʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʜʘʥʥʦʛʦ ʘʥʪʠʘʧʦʧʪʦ-

ʪʠʯʝʩʢʦʛʦ ʙʝʣʢʘ [ʏʫʨʠʣʦʚʘ ɸ.ɺ. ʠ ʜʨ., 2014].  

ʉʪʨʦʝʚ ʉ.ɸ. ʠ ʩʦʘʚʪ. [2018] ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʠʪʦʛʦʚʦʝ ʧʨʝʢʦʥʜʠʮʠʦ-

ʥʠʨʦʚʘʥʠʝ ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʨʠ 

ʪʷʞʸʣʦʡ ʛʠʧʦʢʩʠʠ ʚ ʩʣʫʯʘʝ ʪʨʸʭʢʨʘʪʥʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʫʩʣʦʚʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤʫ ʘʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʢʠʩ-

ʣʦʨʦʜʘ ʩʠʛʥʘʣʫ, ʘ ʚ ʩʣʫʯʘʝ ʰʝʩʪʠʢʨʘʪʥʦʛʦ, ʚʝʨʦʷʪʥʦ, ʧʫʣʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, 

ʫʞʝ ʥʘʢʦʧʣʝʥʥʳʤ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʚʦ ʚʨʝʤʷ ʧʨʝʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦ-

ʨʳʡ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʯʘʩʪʠʯʥʦʡ, 

ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʧʨʦʮʝʩʩʘ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʢʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ. ɺʧʨʦʯʝʤ, ʩʪʨʫʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟ-

ʣʠʯʥʳʭ ʦʪʜʝʣʦʚ ʎʅʉ ʢ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʝʱʝ-

ʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʝʨʠʦʜ ʨʝʧʝʨʬʫʟʠʠ ʦʩʪʘʸʪʩʷ ʥʝʨʘʟʨʝʰʠʤʳʤ ʜʦ ʢʦʥʮʘ 

[Pagnussat A.S. et al., 2007; Baron J-C. et al., 2014].  

1.5. ʇʣʝʡʦʪʨʦʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ  

ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ 

ʎʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʪʸʢ-ʥʘʙʫʭʘʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʦʪʨʘʚʣʝʥʠʠ ʠʣʠ ʛʠʧʦʢʩʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʦʙʤʝʥʘ ʚʝ-

ʱʝʩʪʚ, ʫʜʝʨʞʘʥʠʷ ʚ ʢʣʝʪʢʘʭ ʵʣʝʤʝʥʪʘ ʛʣʘʚʥʦʡ ʧʦʜʛʨʫʧʧʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʥʘʪʨʠʷ ʠ ʛʠʜʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘ-

ʪʠʤʳ. ʉʚʷʟʘʥʥʳʡ ʩ ʛʠʧʦʢʩʠʝʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʸʢ ʤʦʟʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʟ-

ʥʳʭ ʩʣʫʯʘʷʭ: ʧʨʠ ʣʦʢʘʣʴʥʦʡ ʠ ʪʦʪʘʣʴʥʦʡ ʦʩʪʨʦʡ ʠʰʝʤʠʠ, ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ 

ʪʨʘʚʤʝ. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫ-

ʭʘʥʠʷ ʧʨʠ ʠʰʝʤʠʠ ʠʟʫʯʘʣʠʩʴ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ. ʉʫʱʝʩʪʚʫʝʪ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʸʢ ʠ ʥʘʙʫʭʘʥʠʝ ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʝʜʠʥʳʝ ʧʨʦʷʚʣʝ-

ʥʠʷ ʥʘʨʫʰʝʥʠ ̫ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ, ʟʘʢʘʥʯʠʚʘʶʱʝ-
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ʛʦʩʷ ʣʠʙʦ ʥʝʦʙʨʘʪʠʤʦʡ ʛʠʜʨʦʧʠʯʝʩʢʦʡ ʜʠʩʪʨʦʬʠʝʡ, ʣʠʙʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʚʦʜʥʦ-ʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʛʠʜʨʘʪʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʸʢ ï 

ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʢʦʧʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʤʝʞʢʣʝʪʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʤʦʟʛʘ 

(ʩʚʦʙʦʜʥʘʷ ʞʠʜʢʦʩʪʴ). ʅʘʙʫʭʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʠʤʝʶʱʠʤ ʚ ʦʩʥʦʚʝ ʧʨʦʯʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʠʥʪʨʘʩʪʨʫʢʪʫʨʘʣʴʥʦʡ ʚʦʜʳ ʩ ʚʥʫʪʨʠ-

ʢʣʝʪʦʯʥʳʤʠ ʙʠʦʢʦʣʣʦʠʜʘʤʠ [ɹʘʰʠʨʦʚʘ ɸ.ʈ. ʠ ʜʨ., 2020; ɹʦʥʴ ɽ.ʀ., ʄʘʢʩʠʤʦ-

ʚʠʯ ʅ.ɽ., 2021; Slivka A. et al., 1995; Bailey D.M. et al., 2009; Adeva M.M. et al., 

2012; Wang Y.F., Parpura V., 2018; Wang Y.F., Parpura V., 2018; Krueger M. et 

al., 2019; Ding Y. et al., 2020; Keep R.F. et al., 2020]. 

ɻʠʜʨʦʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʟʫʯʘʶʪʩʷ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʤʝʞʜʫ ʝʛʦ ʦʪʜʝʣʘʤʠ ʜʣʷ ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʡʨʦʥʦʚ, 

ʘʩʪʨʦʮʠʪʦʚ ʠ ʤʠʢʨʦʩʦʩʫʜʦʚ [ʄʦʨʛʫʥ ɸ.ɺ. ʠ ʜʨ., 2014; Pekny M, Pekna M. et al., 

2014; Bai J, Lyden PD., 2015].  

ɺʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʧʨʠ ʦʪʸʢʝ-ʥʘʙʫʭʘʥʠʠ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʩʦʩʪʦʷ-

ʥʠʷ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʠ ʨʝʛʫʣʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʝʨʠʮʠʪʦʚ 

[Dalkara T. et al., 2019], ʚʳʷʩʥʝʥʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠ̫ ʟʦʥ ʦʪʸʢʘ [Nishi K. et al., 2003]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ ʜʝʧʦʣʷʨʠʟʘʮʠʷ, ʩʘʤʘ ʚʦʣʥʘ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʘʷ ʩ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʴʶ ʛʣʫʪʘʤʘʪʘ, ʚʝʜʫʱʝʡ 

ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʠ ʛʠʙʝʣʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. ʇʘʪʦʣʦʛʠʯʝʩʢʠ ʜʣʠʪʝʣʴʥʳʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʶʱʠʝʩʷ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʚʥʝʟʘʧʥʦʛʦ ʠʤʧʫʣʴʩʘ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʣʝʪʦʢ ʎʅʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ ʜʝʧʦʣʷʨʠʟʘʮʠʷ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʸʢ-ʥʘʙʫʭʘʥʠʝ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʘʶʪ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʚʨʝʤʝʥʠ ʨʝʛʠʩʪʨʘʮʠʠ. ʈʘʩʧʨʦ-

ʩʪʨʘʥʷʶʱʘʷʩʷ ʜʝʧʦʣʷʨʠʟʘʮʠʷ/ʦʪʸʢ ï ʵʪʦ ʠʟʥʘʯʘʣʴʥʦ ʦʙʨʘʪʠʤʦʝ ʪʦʢʩʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ, ʦʜʥʘʢʦ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠʚʦʜʠʪ 

ʢ ʛʠʙʝʣʠ ʥʝʡʨʦʥʦʚ, ʘʩʪʨʦʮʠʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ. ʅʘʠʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʜʝʧʦʣʷʨʠʟʘʮʠʠ/ʦʪʸʢʘ 

ʷʚʣʷʝʪʩʷ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ. ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʵʧʠʟʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶ-

ʝɦʡʩʷ ʜʝʧʦʣʷʨʠʟʘʮʠʷ/ʦʪʸʢʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʚʨʝʜʥʳʝ 

ʩʦʙʳʪʠʷ ʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʤʦʟʛʝ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. [Hinzman J.M. et 

al., 2015; Dreier J.P. et al., 2018]. 

ʆʩʪʨʦʝ ʥʘʙʫʭʘʥʠʝ ʥʝʡʨʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʦʙʲʸʤʦʚ, 

ʨʘʩʪʚʦʨʝʥʠʝʤ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʭʨʦʤʘʪʦʬʠʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ 
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ʅʠʩʩʣʷ, ʛʠʧʝʨʭʨʦʤʠʝʡ ʩ ʯʨʝʟʤʝʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘʪʠʥʘ ʠ ʩʤʝʱʝʥʠʝʤ 

ʷʜʨʘ ʥʝʡʨʦʥʘ. ɼʘʣʴʥʝʡʰʠʝ ʛʠʜʨʦʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʦʚ ʩʦʧʨʦʚʦʞʜʘ-

ʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚ ʩʪʨʫʢʪʫʨʝ ʩʚʝʪʣʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠʣʠ ʚʘʢʫʦʣʝʡ, ʧʨʦʟʨʘʯʥʦʡ 

ʮʠʪʦʧʣʘʟʤʳ. ʅʝʦʙʨʘʪʠʤʘʷ ʛʠʜʨʦʧʠʯʝʩʢʘʷ ʜʠʩʪʨʦʬʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʭʨʘ-

ʥʝʥʠʝʤ ʷʜʨʘ, ʥʦ ʧʦʣʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʦʨʛʘʥʝʣʣ [ʂʚʠʪ-

ʥʠʮʢʠʡ-ʈʳʞʦʚ ʖ.ʅ., 1978; Ito U. et al., 2009].  

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʛʠʙʝʣʴ ʥʝʡʨʦʥʦʚ ʧʨʦʠʩʭʦʜʪ̫ ʚ 

ʝʜʠʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩ ʘʩʪʨʦʮʠʪʘʤʠ ʠ ʤʠʢʨʦʩʦʩʫʜʘʤʠ. ʇʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ 

ʜʘʣʴʥʝʡʰʘʷ ʩʫʜʴʙʘ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ 24 ï 48 ʯ. ɺ ʩʣʫʯʘʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʜʝʩʪʨʫʢʮʠʠ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠ ʠʟʤʝʥʸʥʥʳʝ ʥʝʡʨʦʥʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʦʪʨʦʩʪʢʠ ʘʩʪ-

ʨʦʮʠʪʦʚ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʠʛʨʘʝʪ ʘʢʚʘʧʦʨʠʥ-4, ʢʦ-

ʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʝʣʢʦʤ, ʦʙʨʘʟʫʶʱʠʤ ʚʦʜʦʧʨʦʚʦʜʷʱʠʝ ʢʘʥʘʣʳ ʚ ʢʣʝʪʦʯʥʳʭ 

ʤʝʤʙʨʘʥʘʭ [Ito U. et al., 2009; Pekny M., Pekna M., 2014; Bai J., Lyden P.D., 2015; 

Wang Y.F., Parpura V., 2018; Ding Y. et al., 2020]. 

ʇʨʠ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 6 ʯ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʦʩʪʨʦʛʦ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʚʨʝʞʜʝʥʠʝ ʠʰʝʤʠʯʝ-

ʩʢʠʭ ʢʣʝʪʦʢ ʥʝʟʘʤʝʪʥʦ ʠ ʝʛʦ ʪʨʫʜʥʦ ʨʘʩʧʦʟʥʘʪʴ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠʡ 

ʧʦʨʦʛ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʩʪʘʚ-

ʣʷʝʪ ~15 ʤʣ/100 ʛĬʤʠʥ, ʥʠʞʝ ʵʪʦʛʦ ʧʦʨʦʛʘ ʠʰʝʤʠʟʠʨʦʚʘʥʥʘʷ ʥʝʨʚʥʘʷ ʪʢʘʥʴ 

ʤʦʟʛʘ ʧʦʛʣʦʱʘʝʪ ʚʦʜʫ ʚ ʩʣʫʯʘʝ ʣʶʙʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʢʘʧʠʣʣʷʨʥʦʛʦ ʧʦʪʦʢʘ, ʘ 

ʠʤʝʥʥʦ ʠʦʥʥʦʛʦ ʦʪʸʢʘ. ɼʘʣʝʝ ʨʘʟʚʠʚʘʝʪʩʷ ʪʠʧʠʯʥʳʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʸʢ-

ʥʘʙʫʭʘʥʠʝ. ʆʥ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʣʠʥʝʡʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʪʢʘʥʷʭ ʩʦʜʝʨʞʘʥʠʷ 

ʚʦʜʳ ʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥ ʬʠʟʠʯʝʩʢʠʤ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʤ ʪʦʤʦ-

ʛʨʘʬʦʤ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [ɹʘʙʢʠʥʘ 

ɸ.ʉ. ʠ ʜʨ., 2021; Von Kummer R., Dzialowski I., 2017]. 

ʆʪʸʢ-ʥʘʙʫʭʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʚʝʪʦʤ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʦʧʨʦʚʦʞʜʘʶ-

ʱʝʝʩʷ ʛʠʧʦʢʩʠʝʡ, ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʠ ʥʘʨʫʰʝʥʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ʄʝʭʘ-

ʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʧʠʯʝʩʢʦʡ ʜʠʩʪʨʦʬʠʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʠ ʧʨʦʜʦʣʞʘʶʪ 

ʠʟʫʯʘʪʴʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʚʦʜʳ ʚ ʧʦʚʨʝʞʜʸʥʥʦʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ, 

ʜʠʩʬʫʥʢʮʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠʦʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʘʩʪʨʦʮʠʪʦʚ 

ʠ ʤʠʢʨʦʩʦʩʫʜʦʚ [Adeva MM. et al., 2012; Bai J, Lyden PD., 2015; Ferrer I, Vidal 

N., 2017; Dreier JP. et al., 2018; Belov Kirdajova D, et al., 2020].  
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʪʸʢ ʠ ʥʘʙʫʭʘʥʠʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʫʩʣʦʚ-

ʣʝʥʳ ʥʘʨʫʰʝʥʠʷʤʠ ʢʣʝʪʦʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ, ʜʠʩʬʫʥʢʮʠʝʡ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪ-

ʥʦʛʦ ʦʙʤʝʥʘ, ʠʭ ʛʣʫʙʠʥʥʳʝ ʧʨʠʯʠʥʳ, ʚʝʨʦʷʪʥʦ, ʦʪʣʠʯʘʶʪʩʷ. ʆʪʸʢ ï ʩʢʦʧʣʝʥʠʝ 

ʞʠʜʢʦʩʪʠ ʚʦ ʚʥʫʪʨʠ- ʠ ʤʝʞʢʣʝʪʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʤʦʟʛʘ (ʩʚʦʙʦʜʥʘʷ ʞʠʜ-

ʢʦʩʪʴ); ʥʘʙʫʭʘʥʠʝ ï ʠʤʝʝʪ ʚ ʦʩʥʦʚʝ ʧʨʦʯʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʠʥʪʨʘʩʪʨʫʢʪʫʨʘʣʴʥʦʡ 

ʚʦʜʳ ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʙʠʦʢʦʣʣʦʠʜʘʤʠ. ʉʫʱʝʩʪʚʝʥʥʦ ʪʦ, ʯʪʦ ʦʪʸʢ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʵʪʠ ʩʚʷʟʠ ʨʝʟʢʦ ʦʩʣʘʙʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʘʛʫʣʷʮʠʠ ʠʣʠ 

ʣʠʟʠʩʘ ʙʝʣʢʦʚ. ʉʚʦʙʦʜʥʘʷ ʞʠʜʢʦʩʪʴ ʟʘʧʦʣʥʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʦʣʠʨʦʚʘʥ-

ʥʳʝ ʢʦʤʧʘʨʪʤʝʥʪʳ/ʣʘʢʫʥʳ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʠʛ-

ʨʘʝʪ ʘʢʚʘʧʦʨʠʥ-4 ʘʩʪʨʦʮʠʪʦʚ [Akdemir G. et al., 2016; Wang YF, Parpura V., 

2018; Shi K. et al., 2019; Keep RF. et al., 2020; Ding Y. et al., 2020].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʧʨʠ ʠʰʝ-

ʤʠʠ ʩʚʷʟʘʥʦ ʩ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ ʥʝʡʨʦʥʦʚ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʦʡ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʴʶ ʛʣʫʪʘʤʘʪʘ [Hinzman JM. et al., 2015; Dreier JP. et 

al., 2018]. ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʵʧʠʟʦʜʳ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʨʝ-

ʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʤʦʟʛʝ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʙʝʟʚʨʝʜʥʳʝ ʦʙʨʘʪʠʤʳʝ ʩʦʙʳʪʠʷ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝ-

ʥʠʡ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʢʣʝʪʦʢ (ʥʝʡʨʦʥʦʚ, ʘʩʪʨʦʮʠʪʦʚ, ʦʣʠʛʦ-

ʜʝʥʜʨʦʮʠʪʦʚ) [Hinzman JM. et al., 2015; Dreier JP. et al., 2018]. 

ɺʦʣʢʦʚʘ ɼ.ɸ. ʠ ʩʦʘʚʪ. [2013] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʚʘʢʫʦʣʠʟʘʮʠʠ, ʧʨʠ 

ʩʣʘʙʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʨʚʥʘʷ ʠʰʝʤʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʨʦʩʪʢʦʚ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʠ 

ʚʳʛʣʷʜʠʪ ʙʣʝʜʥʝʝ. ɺ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʠʩʭʦʜʠʪ 

ʩʪʨʫʢʪʫʨʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʚʝʪʚʷʱʠʭʩʷ ʜʝʥʜʨʠʪʦʚ. ʅʘ ʬʦʥʝ ʥʘʙʫʭʰʠʭ ʜʝʥʜʨʠ-

ʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʸʢ ʛʣʠʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʡ ʦʪʸʢ ʧʝʨʠʢʘʨʠʦʥʦʚ. ʆʯʝʥʴ ʨʝʜʢʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

ʚʩʪʨʝʯʘʣʠʩʴ ʪʝʣʘ ʛʠʧʝʨʭʨʦʤʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ. ɺ ʦʩʥʦʚʥʦʤ ʩʪʨʫʢʪʫʨʳ ʧʝ-

ʨʠʢʘʨʠʦʥʦʚ ʥʝʡʨʦʥʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ ʢʦʨʳ ʙʳʣʠ ʮʝʣʳʤʠ, ʚ ʥʠʞʝʣʝʞʘ-

ʱʠʭ ʩʣʦʷʭ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʡʨʦʥʦʚ ʦʩʪʘʚʘʣʦʩ ɹʠʥʪʘʢʪʥʳʤʠ.  

 

1.6. ʈʝʟʶʤʝ 

 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʦʛʨʦʤʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʦʙʣʘʩʪʠ ʥʝʡʨʦ-

ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠ ̫ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
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ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʧʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʧʦʚʨʝʞʜʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ 

ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʟʘʱʠʪʥʳʭ ʠ ʢʦʤʧʝʥʩʘ-

ʪʦʨʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʆʜʥʘʢʦ ʤʘʣʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʢʦʤ-

ʧʣʝʢʩʥʦʤʫ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʢʣʝʪʦʢ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʥʝʦʢʦʨʪʝʢʩʘ, ʛʠʧ-

ʧʦʢʘʤʧʘ ʠ ʄʊ ʧʨʠ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʰʝʤʠʠ ʚ ʘʩʧʝʢʪʝ ʠʟʫʯʝʥʠ ̫

ʥʦʨʤʳ ʠ ʧʘʪʦʣʦʛʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʵʪʦ ʩʪʘʣʦ ʧʨʝʜʧʦʩʳʣʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʉʆɹʉʊɺɽʅʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɻʣʘʚʘ 2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

2.1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥ ʜʠʟʘʡʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ (ʪʘʙʣ. 1). 

 

 

  

 

 

ʉʭʝʤʘ 2 - ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʦʜʝʣʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 

I. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʙʝʣʳʭ ʢʨʳʩʘʭ ʣʠʥʠʠ Wistar ʧʫ-

ʪʸʤ ʦʢʢʣʶʟʠʠ ʧʨʘʚʦʡ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʥʘ 30 ʤʠʥʫʪ  

ɺʳʚʦʜ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 1, 3, 7, 14, 21 ʠ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ (n =36) 

II. ʆʢʢʣʶʟʠʷ ʣʝʚʦʡ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʥʘ 30 ʤʠʥʫʪ 

ɺʳʚʦʜ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 1, 3, 7, 14, 21 ʠ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ (n =36) 

III. ʆʢʢʣʶʟʠʷ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ (ʜʚʫʩʪʦʨʦʥʥʷʷ) ʥʘ 20 ʤʠʥʫʪ 

ɺʳʚʦʜ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 6ʯ, 1, 3, 7, 14, 21 ʠ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ (n =42) 

IV. ʆʢʢʣʶʟʠʷ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ (ʜʚʫʩʪʦʨʦʥʥʷʷ) ʥʘ 40 ʤʠʥʫʪ 

ɺʳʚʦʜ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 1, 3, 7, 14 ʠ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ (n = 30) 

V. ʇʝʨʝʚʷʟʢʘ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ (ʜʚʫʩʪʦʨʦʥʥʷʷ) 

ɺʳʚʦʜ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 1, 3, 7, 14 ʠ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ (n = 30) 

ʂʦʥʪʨʦʣʴ ï ʣʦʞʥʦʦʧʝʨʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ (n = 90) 

 

 

 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ  

ʢʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ 
 

ʌʠʢʩʘʮʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʝʨʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ 4% ʨʘʩʪʚʦʨʘ ʧʘʨʘ-

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʥʘ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ (pH 7,2ï7,4). ɿʘʣʠʚʢʘ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚ ʩʤʝʩʴ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʨʝʟʦʚ, ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ, ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʦʡ 

ʢʦʨʳ, ʧʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʧʧʦʢʘʤʧʘ ʠ ʄʊ. 

ʄʠʢʨʦʩʲʝʤʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘ-

ʪʦʚ (ʪʠʦʥʠʥ, ɻʠ ʕ, ʬʫʢʩʠʥ) 

ʄʠʢʨʦʩʲʝʤʢʘ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ  

(AIF1, ʢʘʩʧʘʟʘ 3, Hsp70, NSE, GFAP, p38, 

p53, bcl-2, ʄɸʈ2) 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʤʦʨʬʦʤʝʪ-

ʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʡʨʦʥʦʚ, ʛʣʠ-

ʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʩʠʥʘʧʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʨʝʘʢʪʠʚʥʦ, ʜʠʩʪʨʦʬʠʯʝʩʢʠ ʠ 

ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʦʚ 

 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʨʘʟʤʝʨʦʚ, ʢʦʣʠʯʝ-

ʩʪʚʘ ʠʤʤʫʥʥʳʭ ʤʝʪʦʢ ʚ ʥʝʡʨʦʥʘʭ, ʛʣʠʦʮʠʪʘʭ 

ʠ ʩʠʥʘʧʩʘʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦ-

ʩʪʠ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ  

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʠʥʪʝʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʙʩʫʞʜʝʥʠʝ, ʚʳʚʦʜʳ 



 

ʊʘʙʣʠʮʘ 1 ï ʄʝʪʦʜʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  

 ̄ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ ʎʝʣʴ ʤʝʪʦʜʘ 
ɸʥʪʠʪʝʣʘ 

(ʢʣʦʥ) 

ʈʘʟʚʝʜʝ-

ʥʠʝ 
ʈʝʢʚʠʟʠʪʳ 

ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

1 
ɻʝʤʘʪʦʢʩʠʣʠʥ  

ʠ ɻʦʟʠʥ 

ɹʘʟʦʬʠʣʴʥʦ ʦʢʨʘʰʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʦʜʝʨ-

ʞʘʪ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ 

ʢʣʝʪʦʯʥʦʤ ʷʜʨʝ, ʙʦʛʘʪʳʭ ʈʅʂ ʫʯʘʩʪʢʘʭ ʮʠ-

ʪʦʧʣʘʟʤʳ. ʕʦʟʠʥʦʬʠʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ï ʮʠ-

ʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʠ ʚʥʝʢʣʝʪʦʯʥʳʝ ʙʝʣʢʠ 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʳ 

ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʪʠʥʢʪʦʨʠ-

ʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʪʝʠʥʦʚ 

ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ, 

ʥʝʡʨʦʧʠʣʷ. ʄʦʨʬʦʤʝʪʨʠʷ 

- - - 

2 

ʊʠʦʥʠʥ (ʧʦ ʅʠʩʩʣʶ) 

ʊʠʦʥʠʥ + ʢʠʩʣʳʡ 

ʬʫʢʩʠʥ 

ʅʫʢʣʝʦʧʨʦʪʝʠʜʳ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ 

ʠʥʪʝʥʩʠʚʥʦ ʫʜʝʨʞʠʚʘʶʪ ʪʠʦʥʠʥ (ʦʢʨʘʰʝʥ-

ʥʳʡ ʢʣʝʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʨʝʟʢʦ ʚʳʜʝʣʷʝʪʩʷ 

ʥʘ ʙʝʩʮʚʝʪʥʦʤ ʬʦʥʝ ʥʝʡʨʦʧʠʣʷ) 

ʆʮʝʥʢʘ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚ. 

ʄʦʨʬʦʤʝʪʨʠʷ ʥʝʡʨʦʥʦʚ, 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

- - - 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

1 Ki -67 ʇʨʦʣʠʬʝʨʘʮʠʷ ʢʣʝʪʦʯʥʳʭ ʷʜʝʨ 
ʀʟʫʯʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ  

ʢ ʜʝʣʝʥʠʶ 

ʄʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʤʳʰʠʥʳʝ 

(MIB-1) 

ɻʦʪʦʚʳʡ 

ʢ ʧʨʠʤʝ-

ʥʝʥʠʶ 

Leica Biosys-

tems Newcastle 

Ltd  / PA0118 

2 

ɸʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʬʘʢʪʦʨʘ 1 (AIF1) 

ʕʢʩʧʨʝʩʩʠʷ Iba1 ʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʤʠʢʨʦʛʣʠʠ 

ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʦʚ, ʠʰʝʤʠʠ 
ɸʥʘʣʠʟ ʤʠʢʨʦʛʣʠʠ 

ʇʦʣʠʢʣʦʥʘʣʴ-

ʥʳʝ ʢʨʦʣʠʯʴʠ 

5ï20 

ʤʢʛ/ʤʣ 

Cloud-Clone 

Corp. / 

ʈɸʉ288Ra01 

3 
Hsp70 (ʙʝʣʦʢ ʪʝʧʣʦ-

ʚʦʛʦ ʰʦʢʘ) 

ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʚ 

ʢʣʝʪʢʝ ʥʘʙʣʶʜʘʶʪʩ ̫ʧʨʠ ʛʠʧʦʢʩʠʠ, ʠʰʝʤʠʠ 

ʆʮʝʥʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʟʘ-

ʱʠʪʳ ʥʝʡʨʦʥʦʚ ʦʪ ʬʘʢʪʦ-

ʨʦʚ ʠʰʝʤʠʠ 

ʇʦʣʠʢʣʦʥʘʣʴ-

ʥʳʝ ʢʨʦʣʠʯʴʠ 

5ï20 

ʤʢʛ/ʤʣ 

Cloud-Clone 

Corp. / 

ʈɸɺ062Ra01 

4 
NSE (ʥʝʡʨʦʥ-ʩʧʝʮʠ-

ʬʠʯʝʩʢʘʷ ʝʥʦʣʘʟʘ) 
ʋʯʘʩʪʠʝ ʚ ʛʣʠʢʦʣʠʟʝ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʙʝʣʦʢ 

ʥʝʡʨʦʥʦʚ 

ʇʦʣʠʢʣʦʥʘʣʴ-

ʥʳʝ ʢʨʦʣʠʯʴʠ 

5ï20 

ʤʢʛ/ʤʣ 

Cloud-Clone 

Corp. / 

ʈɸɸ537Ra01 

5 
NSE (ʥʝʡʨʦʥ-ʩʧʝʮʠ-

ʬʠʯʝʩʢʘʷ ʝʥʦʣʘʟʘ) 
ʋʯʘʩʪʠʝ ʚ ʛʣʠʢʦʣʠʟʝ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʙʝʣʦʢ 

ʥʝʡʨʦʥʦʚ 

ʄʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʤʳʰʠʥʳʝ 

(22C9) 

ɻʦʪʦʚʳʡ 

ʢ ʧʨʠʤʝ-

ʥʝʥʠʶ 

Leica Biosys-

tems Newcastle 

Ltd / PA0435 

https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D0%BA%D1%81%D0%B8%D1%8F


 

 ̄ ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ ʎʝʣʴ ʤʝʪʦʜʘ 
ɸʥʪʠʪʝʣʘ 

(ʢʣʦʥ) 

ʈʘʟʚʝʜʝ-

ʥʠʝ 
ʈʝʢʚʠʟʠʪʳ 

6 
bcl-2 

(ʠʥʛʠʙʠʪʦʨ ʢʘʩʧʘʟ) 

ʈʝʛʫʣʷʮʠʷ ʘʧʦʧʪʦʟʘ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʦʨʤʦ-

ʞʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʆʮʝʥʢʘ ʘʥʪʠʘʧʦʧʪʦʟʥʦʡ 

ʩʠʩʪʝʤʳ ʥʝʡʨʦʥʘ, ʧʨʦʥʠ-

ʮʘʝʤʦʩʪʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴ-

ʥʦʡ ʤʝʤʙʨʘʥʳ, ʠʥʛʠʙʠʨʦ-

ʚʘʥʠʝ ʢʘʩʧʘʟ 

ʄʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʤʳʰʠʥʳʝ 

(bcl-2/100/D5) 

 

ɻʦʪʦʚʳʡ 

ʢ ʧʨʠʤʝ-

ʥʝʥʠʶ 

Leica Biosys-

tems Newcastle 

Ltd / PA0117 

7 ʂʘʩʧʘʟʘ 3  

ʈʘʩʱʝʧʣʷʝʪ ʷʜʝʨʥʳʝ ʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʙʝʣʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʥʘ, ʫʯʘʩʪʚʫʝʪ ʚ 

ʘʧʦʧʪʦʟʝ  (ʵʬʬʝʢʪʦʨʥʦʡ ʩʪʘʜʠʠ ʠ ʬʘʟʝ ʜʝ-

ʛʨʘʜʘʮʠʠ) 

ʆʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʨʦ-

ʥʦʚ ʚ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ 

ʘʧʦʧʪʦʟʘ 

ʄʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʤʳʰʠʥʳʝ 

(3CSP03) 

1:25 

Diagnostic  

BioSystems 

Inc. / Mob 309 

8 

GFAP (ʛʣʠʘʣʴʥʳʡ 

ʬʠʙʨʠʣʣʷʨʥʳʡ ʢʠʩ-

ʣʳʡ ʙʝʣʦʢ) 

ʉʧʝʮʠʬʠʯʥʳʡ ʙʝʣʦʢ ʜʣʷ ʘʩʪʨʦʮʠʪʦʚ ʎʅʉ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʬʦʨʤʫ, ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯ-

ʥʦʩʪʴ ʠ ʧʦʜʚʠʞʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʤʠʝʣʠʥʘ  

ʚ ʎʅʉ ʠ ʤʝʞʥʝʡʨʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʄʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʤʳʰʠʥʳʝ 

(GA5) 

ɻʦʪʦʚʳʡ 

ʢ ʧʨʠʤʝ-

ʥʝʥʠʶ 

Leica Biosys-

tems Newcastle 

Ltd / PA0026 

9 ʄɸʈ2 
ɹʝʣʦʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ  

ʩ ʤʠʢʨʦʪʨʫʙʦʯʢʘʤʠ 2 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʮʠʪʦʩ-

ʢʝʣʝʪʘ ʥʝʡʨʦʥʦʚ 

ʇʦʣʠʢʣʦʥʘʣʴ-

ʥʳʝ ʢʨʦʣʠʯʴʠ 

1 ʤʢʛ/ʤʣ. 

 

Abcam / 

ab32454 

10 
p38  

(ʩʠʥʘʧʪʦʬʠʟʠʥ) 

ɻʣʠʢʦʧʨʦʪʝʠʥ p38 ʚʦʚʣʝʯʸʥ ʚ ʧʨʦʮʝʩʩ ʵʢʟʦ-

ʮʠʪʦʟʘ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʧʫʟʳʨʴʢʦʚ, ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʘʣʷʭ 

ʆʮʝʥʢʘ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʘʣʝʡ ʧʦ ʧʣʦʱʘʜʠ 

ʤʝʪʢʠ 

ʄʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʤʳʰʠʥʳʝ 

(27G12) 

ɻʦʪʦʚʳʡ 

ʢ ʧʨʠʤʝ-

ʥʝʥʠʶ 

Leica Biosys-

tems Newcastle 

Ltd / PA0299 

11 

p53 

ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʠʡ 

ʙʝʣʦʢ (ʪʘʥʘʥʪʠʥ) 

ʇʨʦʛʨʘʤʤʘ ʩʤʝʨʪʠ, ʟʘʧʫʩʢʘʝʤʘʷ çʩʫʠʮʠʜ-

ʥʳʤʠè ʛʝʥʘʤʠ, ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʚʥʫʪʨʠ-

ʢʣʝʪʦʯʥʳʝ ʙʝʣʢʠ p53 ʠ p54, ʧʦʣʫʯʠʚʰʠʝ 

ʥʘʟʚʘʥʠʝ çʪʘʥʘʥʪʠʥʳè 

ʆʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ  

ʥʝʡʨʦʥʦʚ ʚ ʬʘʟʝ  

ʘʢʪʠʚʘʮʠʠ ʘʧʦʧʪʦʟʘ 

ʄʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʤʳʰʠʥʳʝ 

(DO-7) 

ɻʦʪʦʚʳʡ 

ʢ ʧʨʠʤʝ-

ʥʝʥʠʶ 

Leica Biosys-

tems Newcastle 

Ltd / PA0057 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D1%85%D0%BE%D0%BD%D0%B4%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D1%85%D0%BE%D0%BD%D0%B4%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%81%D0%BF%D0%B0%D0%B7%D1%8B
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2.2. ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʙʣʶʜʘʣʠʩʴ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʦʜʦʙ-

ʨʝʥʥʳʝ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜ-

ʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʧʨʦʪʦʢʦʣ ˉ 83 ʦʪ 14.10.2016 ʛ. ʠ ʧʨʦʪʦʢʦʣ ˉ 112 ʦʪ 26.09.2019 

ʛ.), ʧʨʦʪʦʢʦʣʦʤ ʟʘʩʝʜʘʥʠʷ ʇʨʦʙʣʝʤʥʦʡ ʢʦʤʠʩʩʠʠ ˉ8 çʕʢʩʪʨʝʤʘʣʴʥʳʝ ʠ ʪʝʨʤʠ-

ʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷè ˉ 1 ʦʪ 3.10.2019 ʛ., ʘ ʪʘʢʞʝ ɼʠʨʝʢʪʠʚʦʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʇʘʨ-

ʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ˉ 2010/63/EU ʦʪ 22.09.2010 ʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʥʘʫʯʥʳʭ ʮʝʣʝʡ [European Convention, 1986; Directive of the European Parlia-

ment and of the Council, 2010; ʈʳʙʘʢʦʚʘ, ɸ.ɺ., ʄʘʢʘʨʦʚʘ, ʄ.ʅ., 2015]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ 264 ʘʫʪʙʨʝʜʥʳʭ ʧʦʣʦ-

ʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʢʨʳʩ Wistar ʤʘʩʩʦʡ 180 ï 200 ʛ (ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

ʀʥʩʪʠʪʫʪ ʮʠʪʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢè, ʅʦʚʦʩʠʙʠʨʩʢ). ʂʨʳʩ ʩʦʜʝʨʞʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʦ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʧʨʠʸʤʦʤ ʢʦʨʤʘ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

ɻʨʫʧʧʳ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (15 ʛʨʫʧʧ ʧʦ 6 ʦʩʦʙʝʡ) ʠ 29 ɻ ʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦ 6 ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ ʬʦʨʤʠʨʦʚʘʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳ-

ʙʦʨʢʠ (ʪʘʙʣ. 2, 3, 4, 5, 6). ʃʝʪʘʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʩʩʯʠ-

ʪʳʚʘʣʘʩʴ ʜʝʣʝʥʠʝʤ ʧʦʛʠʙʰʠʭ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ, ʫʤʥʦʞʝʥʥʦʝ ʥʘ 100. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʳʩ ʧʦ ʛʨʫʧʧʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ 

I. ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (ʆʆʉɸ, ʣʝʪʘʣʴʥʦʩʪʴ 4,7%) 36 36 

1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

14 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

21 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

30 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

II. ʃʦʞʥʦʦʧʝʨʠʨʦʚʘʥʥʳʝ (ʣʝʪʘʣʴʥʦʩʪʴ 0%) 18 18 

1 ʩʫʪ 6 6 

3 ʩʫʪ 6 6 

7 ʩʫʪ 6 6 

ɺʩʝʛʦ: 54 54 

ʇʨʠʤʝʯʘʥʠʝ. ɿʜʝʩʴ ʠ ʚ ʪʘʙʣ. 3 ï 6: ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʦʜʥʦʡ ʢʨʳʩʳ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʊʘʙʣʠʮʘ 3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʳʩ ʧʦ ʛʨʫʧʧʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(30-ʤʠʥʫʪʥʘ ̫ʆʆʉɸ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ 

I. ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (ʆʆʉɸ, ʣʝʪʘʣʴʥʦʩʪʴ 4,1%) 36 36 

1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

14 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

21 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

30 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

II. ʃʦʞʥʦʦʧʝʨʠʨʦʚʘʥʥʳʝ (ʣʝʪʘʣʴʥʦʩʪʴ 0%) 18 18 

1 ʩʫʪ 6 6 

3 ʩʫʪ 6 6 

7 ʩʫʪ 6 6 

ɺʩʝʛʦ: 54 54 

 

ʊʘʙʣʠʮʘ 4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʳʩ ʧʦ ʛʨʫʧʧʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(20-ʤʠʥʫʪʥʘ ̫ʆʆʉɸ ʩ ʜʚʫʭ ʩʪʦʨʦʥ) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ 

I. ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (ʆʆʉɸ, ʣʝʪʘʣʴʥʦʩʪʴ 6,1%) 42 42 

6 ʯ ʧʦʩʣʝ ʆʆʉɸ 6 6 

1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

14 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

21 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

30 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

II. ʃʦʞʥʦʦʧʝʨʠʨʦʚʘʥʥʳʝ (ʣʝʪʘʣʴʥʦʩʪʴ 0%) 18 18 

1 ʩʫʪ 6 6 

3 ʩʫʪ 6 6 

7 ʩʫʪ 6 6 

ɺʩʝʛʦ: 60 60 

 

ʊʘʙʣʠʮʘ 5 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʳʩ ʧʦ ʛʨʫʧʧʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(40-ʤʠʥʫʪʥʘ ̫ʆʆʉɸ ʩ ʜʚʫʭ ʩʪʦʨʦʥ) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ 

I. ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (ʆʆʉɸ, ʣʝʪʘʣʴʥʦʩʪʴ 15,0 %) 30 30 

1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

14 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

30 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 6 6 

II. ʃʦʞʥʦʦʧʝʨʠʨʦʚʘʥʥʳʝ (ʣʝʪʘʣʴʥʦʩʪʴ 0%) 18 18 

1 ʩʫʪ 6 6 

3 ʩʫʪ 6 6 

7 ʩʫʪ 6 6 

ɺʩʝʛʦ: 36 36 
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ʊʘʙʣʠʮʘ 6 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʳʩ ʧʦ ʛʨʫʧʧʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʇʆʉɸ ʩ ʜʚʫʭ ʩʪʦʨʦʥ) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ 

I. ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (ʆʆʉɸ, ʣʝʪʘʣʴʥʦʩʪʴ 33,3 %) 30 30 

1 ʩʫʪ ʧʦʩʣʝ ʇʆʉɸ 6 6 

3 ʩʫʪ ʧʦʩʣʝ ʇʆʉɸ 6 6 

7 ʩʫʪ ʧʦʩʣʝ ʇʆʉɸ 6 6 

14 ʩʫʪ ʧʦʩʣʝ ʇʆʉɸ 6 6 

30 ʩʫʪ ʧʦʩʣʝ ʇʆʉɸ 6 6 

II. ʃʦʞʥʦʦʧʝʨʠʨʦʚʘʥʥʳʝ (ʣʝʪʘʣʴʥʦʩʪʴ 0%) 18 18 

1 ʩʫʪ 6 6 

3 ʩʫʪ 6 6 

7 ʩʫʪ 6 6 

ɺʩʝʛʦ: 36 36 

 

 

2.3. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʆʙʦʩʥʦʚʘʥʠʝʤ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʦʝʥʠʷ ʠ ʪʦʧʦʛʨʘʬʠʠ ʩʦʩʫʜʦʚ ʚʠʣʣʠʟʠʝʚʘ ʢʨʫʛʘ [ʊʨʫ-

ʰʝʣʴ ʅ.ɸ., 2009]. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʩʪʦʯʥʠʢ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʠʣʣʠʟʠʝʚʘ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʫʛʘ ʠ ʝʛʦ ʪʦʧʦʛʨʘʬʠʶ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʩʨʘʚʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʫʜʦʚ ʚʠʣʣʠʟʠʝʚʘ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʘʚʪʦʨ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʣʦʡ ʢʨʳʩʳ, ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʢʨʦ-

ʣʠʢʘ ʠ ʩʦʙʘʢʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʯʝʣʦʚʝʢʘ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʰʝʤʠʠ ʤʦʟʛʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʨʝʧʝʨʬʫʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʧʝʨʝʚʷʟʢʦʡ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ.  

ɼʣʷ ʥʘʨʢʦʪʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʡ ʨʘʩʪʚʦʨ, ʚ ʩʦ-

ʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʦʰʸʣ ʧʨʝʧʘʨʘʪ Zoletil 100 (ʩʦʜʝʨʞʠʤʦʝ ʬʣʘʢʦʥʘ ʩ ʧʦʨʦʰʢʦʤ 

ʟʦʣʝʪʠʣʘ, ʨʘʟʚʝʜʸʥʥʦʝ ʧʨʠʣʘʛʘʝʤʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 ʤʣ NaCl). 

ɺʚʝʜʝʥʠʝ ʛʦʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʭʦʣʢʫ ʢʨʳʩʳ ʠʥʩʫʣʠʥʦʚʳʤ ʰʧʨʠ-

ʮʦʤ Units (U-40, 1 unit = 0.025 ʤʣ) ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʜʦʟʘʤʠ: 5 Units ʟʘʪʝʤ 3 Units 

ʠ ʟʘʪʝʤ ʝʱʸ 5 ï 7 Units.  

ɼʦ ʥʘʯʘʣʘ ʦʧʝʨʘʮʠʡ ʞʠʚʦʪʥʳʝ ʥʝ ʧʦʣʫʯʘʣʠ ʧʠʱʫ ʚ ʪʝʯʝʥʠʝ 12 ʯ, ʥʦ ʚʦʜʫ 

ʧʦʣʫʯʘʣʠ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʏʝʨʝʟ 5 ï 7 ʤʠʥʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

Zoletil 100 ʠ ʥʘʩʪʫʧʣʝʥʠʷ ʥʘʨʢʦʟʘ (ʨʘʩʩʣʘʙʣʝʥʠʷ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, 
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ʦʪʩʫʪʩʪʚʠʷ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʟʘʢʨʳʪʠʷ ʚʝʢ, ʨʦʚʥʦʛʦ ʜʳʭʘʥʠʷ ʠ ʩʝʨʜʝʯ-

ʥʦʛʦ ʨʠʪʤʘ), ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 45 ʤʠʥʫʪ, ʢʨʳʩ ʫʢʣʘʜʳʚʘʣʠ ʥʘ 

ʩʧʠʥʫ ʥʘ ʜʝʨʝʚʷʥʥʳʡ ʩʪʦʣʠʢ, ʧʦʜʢʣʘʜʳʚʘʣʠ ʤʘʨʣʶ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʟʘ ʧʝʨʝʜʥʠʝ 

ʠ ʟʘʜʥʠʝ ʣʘʧʢʠ. ʅʘ ʚʝʥʪʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʰʝʠ ʦʧʝʨʘʮʠʦʥʥʦʝ ʧʦʣʝ ʦʙʨʘʙʘ-

ʪʳʚʘʣʦʩʴ ʘʥʪʠʩʝʧʪʠʢʦʤ çʏʠʩʪʝʷè, ʘ ʟʘʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʙʨʠʪʚʝʥʥʦʛʦ ʩʪʘʥʢʘ 

ʩʙʨʠʚʘʣʘʩʴ ʰʝʨʩʪʴ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʢʨʳʩʘʤ 

ʚʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪʥʦ ʘʪʨʦʧʠʥ ʚ ʜʦʟʝ 0,02 ï 0,03 ʤʣ, ʜʝʢʩʘʤʝʪʘʟʦʥ 0,01 ï 0,03 ʤʣ 

ʠ ʥʘʪʨʠʷ ʭʣʦʨʠʜ 0,1 ï 0,3 ʤʣ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʥʘʜʨʝʟ ʩʢʘʣʴʧʝʣʝʤ ʚ ʦʙʣʘʩʪʠ 

ʰʝʠ, ʧʨʠ ʧʦʤʦʱʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʜʚʫʭʟʫʙʦʛʦ ʪʫʧʦʛʦ ʢʨʶʯʢʘ ʦʪʦʜʚʠʛʘʣʠ ʧʦʜ-

ʚʝʨʭʥʝʯʝʣʶʩʪʥʫʶ ʞʝʣʝʟʫ ʚ ʩʪʦʨʦʥʫ, ʨʘʟʜʝʣʷʣʠ ʜʣʠʥʥʫʶ ʤʳʰʮʫ ʰʝʠ (ʝʸ ʚʝʨʭ-

ʥʶʶ, ʚʝʨʪʠʢʘʣʴʥʫʶ ʠ ʥʠʞʥʶʶ ʢʦʩʫʶ ʯʘʩʪʠ) ʠ ʬʘʩʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʫʧ ʢ 

ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʩʦʥʥʳʤ ʘʨʪʝʨʠʷʤ, ʘ ʟʘʪʝʤ ʦʪʜʝʣʷʣʠ ʚʘʛʫʩ ʦʪ ʜʘʥʥʳʭ ʘʨʪʝʨʠʡ. 

ʀʰʝʤʠʶ ʤʦʟʛʘ ʩʦʟʜʘʚʘʣʠ ʧʫʪʸʤ ʧʝʨʝʞʘʪʠʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʩʦʥʥʳʭ ʘʨʪʝ-

ʨʠʠ ʥʘ 20 ʠ 40 ʤʠʥʫʪ, ʦʜʥʦʡ (ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʦʪʜʝʣʴʥʦ) ï ʥʘ 30 ʤʠʥʫʪ ʆʆʉɸ 

ʧʨʠ ʧʦʤʦʱʠ ʩʦʩʫʜʠʩʪʳʭ ʢʣʠʧʩ (ʨʠʩ. 1), ʘ ʪʘʢʞʝ ʧʝʨʝʚʷʟʢʠ ʆʉɸ, ʩʭʝʤʘʪʠʯʝʩʢʦʝ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʫ ʢʨʳʩ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. 

ʉʦʛʣʘʩʥʦ ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝʤ ʠʰʝʤʠʠ ʤʦʟʛʘ ʩ ʜʚʫʭ ʠ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʩʦʙʷʤ ʠʟ ʨʘʟʥʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ (ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʦ 6 ʢʨʳʩ) ʥʘʜʣʝʞʘʣʦ ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʘ-

ʮʠʠ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʝʨʬʫʟʠʠ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʙʦʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʯʝʨʝʟ ʨʘʟʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ɼʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʝʨʬʫ-

ʟʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʵʪʘʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʰʝʤʠʠ.  

 

 

ʈʠʩ. 1 ï ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 30-ʤʠʥʫʪʥʦʡ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʦʩʪʨʦʡ ʠʰʝʤʠʠ. ʕʪʘʧ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʡ ʦʩʪʘʥʦʚʢʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʧʫʪʸʤ ʦʢʢʣʶʟʠʠ ʤʠʢʨʦʟʘʞʠʤʦʚ. 
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ʈʠʩ. 2 ï ɸʨʪʝʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩʳ. ʎʠʬʨʳ ʥʘ ʨʠʩʫʥʢʝ ʫʢʘʟʳʚʘʶʪ: 1. ʆʙ-

ʱʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ 2. ɺʥʫʪʨʝʥʥʷʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ 3. ʅʘʨʫʞʥʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ 4. ɹʘʟʠʣʷʨʥʘʷ 

ʘʨʪʝʨʠʷ. 5. ɿʘʜʥʷʷ ʤʦʟʛʦʚʘʷ ʘʨʪʝʨʠʷ 6. ʉʨʝʜʥʷʷ ʤʦʟʛʦʚʘʷ ʘʨʪʝʨʠʷ 7. ʇʝʨʝʜʥʷʷ ʤʦʟʛʦʚʘʷ ʘʨʪʝ-

ʨʠʷ 8. ɿʘʜʥʝʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʘʨʪʝʨʠʠ 9. ʇʝʨʝʜʥʝʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʘʨʪʝʨʠʠ 10. ɿʘʪʳʣʦʯʥʘʷ 

ʘʨʪʝʨʠʷ 11. ɺʝʨʭʥʷʷ ʱʠʪʦʚʠʜʥʘʷ ʘʨʪʝʨʠʷ 12. ʂʨʳʣʦʚʠʜʥʘʷ ʘʨʪʝʨʠʷ 13. ɻʠʧʦʪʘʣʘʤʠʯʝʩʢʘʷ ʘʨ-

ʪʝʨʠʷ 14. ɺʝʥʪʨʘʣʴʥʘʷ ʘʨʪʝʨʠʷ ʪʘʣʘʤʫʩʘ 15. ʇʝʨʝʜʥʷʷ ʭʦʨʠʦʠʜʘʣʴʥʘʷ ʘʨʪʝʨʠʷ 16. ʆʙʦʥʷʪʝʣʴ-

ʥʘʷ ʘʨʪʝʨʠʷ 17. ɺʝʨʭʥʷʷ ʤʦʟʞʝʯʢʦʚʘʷ ʘʨʪʝʨʠʷ. [ʧʦ Namestnikova D. et al., 2017]. 

 

ɿʘ 5 ʤʠʥʫʪ ʜʦ ʩʥʷʪʠʷ ʢʣʠʧʩ ʥʘ ʤʝʩʪʦ ʨʘʟʨʝʟʘ ʢʣʘʣʠ ʤʘʨʣʝʚʫʶ ʩʘʣʬʝʪʢʫ, 

ʧʨʦʧʠʪʘʥʥʫʶ ʧʝʨʝʢʠʩʴʶ ʚʦʜʦʨʦʜʘ. ɼʘʣʝʝ ʟʘʰʠʚʘʣʠ ʨʘʟʨʝʟ ʥʠʪʴʶ (Prolene 6-0) 

ʠ ʥʘʢʣʘʜʳʚʘʣʠ ʰʚʳ ʩ ʠʥʪʝʨʚʘʣʦʤ 0,1 ï 0,2 ʤʤ. ɺ ʟʘʚʝʨʰʝʥʠʠ ʩʥʦʚʘ ʦʙʨʘʙʘʪʳ-

ʚʘʣʠ ʦʧʝʨʘʮʠʦʥʥʦʝ ʧʦʣʝ ʘʥʪʠʩʝʧʪʠʢʦʤ çʏʠʩʪʝʷè. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʬʫʟʠʨʦʚʘʥʠʷ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʨʘʩʪʚʦʨ ʧʫʪʸʤ ʩʤʝ-

ʰʠʚʘʥʠʷ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ 0,9% 250 ʤʣ ʠ ʌʨʘʛʤʠʥʘ 5 ʪʳʩʷʯ ʝʜʠʥʠʮ (ʰʧʨʠʮ ʦʜ-

ʥʦʨʘʟʦʚʳʡ 0,2 ʤʣ). ʊʘʢʞʝ ʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨ 4% ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜʘ ʥʘ ʬʦʩʬʘʪ-

ʥʦʤ ʙʫʬʝʨʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: KH2PO4 13.6 ʛ + ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ 986,4; Na2HPO4 35.8 ʛ + ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ 964,2; 43,9 ʛ ʧʘʨʘʬʦʨʤʘ. 

ʇʨʦʮʝʩʩ ʥʘʨʢʦʪʠʟʘʮʠʠ ʧʝʨʝʜ ʧʝʨʬʫʟʠʨʦʚʘʥʠʝʤ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣ ʘʥʘʣʦ-

ʛʠʯʝʥ ʧʨʦʮʝʩʩʫ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʰʝʤʠʠ ʤʦʟʛʘ. ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ ʢʨʳʩʳ ʥʘ 

ʩʧʠʥʝ ʥʘ ʜʝʨʝʚʷʥʥʦʤ ʩʪʦʣʠʢʝ ʚ ʦʙʣʘʩʪʠ 3 ï 4-ʛʦ ʨʝʙʨʘ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦ-

ʨʦʥʳ ʩʢʘʣʴʧʝʣʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘʜʨʝʟ ʠ ʧʦʣʫʯʘʣʠ ʜʦʩʪʫʧ ʢ ʩʝʨʜʮʫ.  

ɺʚʦʜʠʣʠ ʚ ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ ʠʛʦʣʢʫ ʦʪ ʢʘʧʝʣʴʥʠʮʳ, ʬʠʢʩʠʨʦʚʘʣʠ ʟʘʞʠ-

ʤʦʤ ʪʠʧʘ ʄʦʩʢʠʪ ʠʛʦʣʢʫ ʠ ʩʝʨʜʮʝ ʚ ʦʙʣʘʩʪʠ ʧʨʦʢʦʣʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʤʝ-

ʱʝʥʠʷ ʠʛʣʳ (ʧʨʦʢʘʧʳʚʘʣʠ ʦʢʦʣʦ 100 ï 125 ʤʣ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 
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ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ 0.9% ʠ ʌʨʘʛʤʠʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʚʳʩʦʪʝ 2 ʤ ʦʪ ʧʦʣʘ). ʂʘʢ 

ʪʦʣʴʢʦ ʰʸʣ ʨʘʩʪʚʦʨ ʚ ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ, ʜʝʣʘʣʠ ʥʝʙʦʣʴʰʦʡ ʨʘʟʨʝʟ 0,3 ï 0,4 ʤʤ 

ʚ ʧʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʧʨʠ ʧʦʤʦʱʠ ʩʢʘʣʴʧʝʣʷ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʦʙʲʸʤʘ 

ʨʘʩʪʚʦʨʘ ʠʟ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʚʳʪʝʢʘʣʘ ʩʚʝʪʣʘʷ ʞʠʜʢʦʩʪʴ ʙʝʟ ʩʛʫʩʪʢʦʚ 

ʢʨʦʚʠ, ʧʦʩʣʝ ʵʪʦʛʦ ʟʘʢʨʳʚʘʣʠ ʢʘʧʝʣʴʥʠʮʫ, ʫʰʠʚʘʣʠ ʠʣʠ ʟʘʞʠʤʘʣʠ ʢʦʨʥʮʘʥʛʦʤ 

(ʟʘʞʠʤ ɻʨʦʩʩ-ʄʘʡʝʨʘ) ʧʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ. ɺ ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ, ʥʝ ʦʪʩʦʝʜʠʥʷʷ 

ʠʛʦʣʢʫ ʠ ʢʦʨʥʮʘʥʛ, ʚʚʦʜʠʣʠ ʯʝʨʝʟ ʰʧʨʠʮ 30 ʤʣ 4% ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜʘ ʥʘ ʬʦʩ-

ʬʘʪʥʦʤ ʙʫʬʝʨʝ (pH 7,2ï7,4) (ʨʠʩ. 3).  

 

 

ʈʠʩ. 3 ï ʇʦʩʣʝ 20 ʠ 40 ʤʠʥʫʪ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʫ ʢʨʳʩ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣ ʧʝʨʬʫʟʠʶ. 

 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʨʘʩʪʚʦʨʘ ʫ ʢʨʳʩʳ ʚʩʝʛʜʘ ʥʘʙʣʶʜʘʣʩʷ ʪʨʝʤʦʨ 

ʤʳʰʮ. ʇʦʩʣʝ ʜʝʢʘʧʠʪʘʮʠʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʠʟʚʣʝʢʘʣʠ ʠʟ ʯʝʨʝʧʥʦʡ ʢʦʨʦʙʢʠ ʠ 

ʧʦʤʝʱʘʣʠ ʝʛʦ ʚ ʬʠʢʩʘʪʦʨ (ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʥʘʧʦʣʥʷʣʠ ʨʘʩʪʚʦʨʦʤ 

ʚ ʦʙʲʸʤʝ 80 ʤʣ), ʭʨʘʥʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ 3 ï 5ęʉ 

ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ɿʘʪʝʤ ʨʘʩʪʚʦʨ ʤʝʥʷʣʠ ʥʘ ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʬʨʦʥʪʘʣʴʥʳʭ ʩʨʝʟʦʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʥʘ ʫʨʦʚʥʝ ʙʳʣʘ ɹʨʝʛʤʘ ï ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʘʷ ʚʝʨʭʫʰʢʘ 

ʥʘ ʢʨʳʰʝ ʯʝʨʝʧʥʦʡ ʢʦʨʦʙʢʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʩʦʝʜʠʥʝʥʠʷ 



57 

ʩʪʨʝʣʦʚʠʜʥʦʛʦ ʠ ʚʝʥʝʯʥʦʛʦ ʰʚʦʚ [Paxinos G., Watson C., 2005]. ɺ ʪʘʙʣ. 7 ʧʦʢʘ-

ʟʘʥʳ ʛʣʘʚʥʳʝ ʦʨʠʝʥʪʠʨʳ ʩʝʢʮʠʠ (ʫʨʦʚʥʠ ʦʪ ɹʨʝʛʤʳ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʠ-

ʝʥʪʘʮʠʷ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʜʭʦʜʳ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ 

[Jordan W.H. et al., 2011]. ɻʦʪʦʚʠʣʠ ʩʝʨʠʡʥʳʝ ʬʨʦʥʪʘʣʴʥʳʝ ʩʨʝʟʳ ʥʘ ʫʨʦʚʥʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʫʯʘʝʤʳʤ ʦʪʜʝʣʘʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; ʧʨʠʤʝʨ ʧʨʦʝʢʮʠʠ ʩʝʢ-

ʮʠʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 4.   

 

ʊʘʙʣʠʮʘ 7 - ɻʣʘʚʥʳʝ ʦʨʠʝʥʪʠʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʬʨʦʥʪʘʣʴʥʦʛʦ (ʢʦʨʦʥʘʨʥʦʛʦ) ʩʝʯʝʥʠʷ [Paxinos G., Watson C., 2005] 

 ̄ ʇʨʦʝʢʮʠʷ ʦʪ ɹʨʝʛʤʳ, ʤʤ ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

1 2.2 - 1.2 
- ʤʦʟʦʣʠʩʪʦʝ ʪʝʣʦ 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʝʜʥʝʡ ʢʦʤʠʩʩʫʨʳ 

2 1.2 ï (-)1.6 

- ʩʨʝʜʠʥʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʩʝʧʪʘʣʴʥʳʝ ʷʜʨʘ) ʠ ʙʦʢʦʚʳʝ ʞʝʣʫʜʦʯʢʠ 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʝʜʥʝʡ ʢʦʤʠʩʩʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʘʪʝʨʘʣʴ-

ʥʦʛʦ ʞʝʣʫʜʦʯʢʘ 

- ʪʨʝʪʠʡ ʞʝʣʫʜʦʯʝʢ, ʬʦʨʥʠʢʩ, ʦʧʪʠʯʝʩʢʠʡ ʪʨʘʢʪ 

3 (-)1.6 ï (-)4.8 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʬʦʨʤʘ ʛʠʧʧʦʢʘʤʧʘ 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʨʝʪʴʝʛʦ ʞʝʣʫʜʦʯʢʘ 

- ʚʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʤʦʟʛʘ, ʦʧʪʠʯʝʩʢʠʡ ʪʨʘʢʪ 

- ʦʪʥʦʰʝʥʠʷ ʵʥʪʦʨʠʥʘʣʴʥʦʡ, ʛʨʫʰʝʚʠʜʥʦʡ ʢʦʨʳ ʠ ʤʠʥʜʘʣʝʚʠʜ-

ʥʳʭ ʷʜʝʨ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʤʦʟʛʘ ʚ ʮʝʣʦʤ 

 

 

ʈʠʩ. 4 - ʉʝʢʮʠʷ ʩʝʨʠʡʥʳʭ ʬʨʦʥʪʘʣʴʥʳʭ ʩʨʝʟʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʦʪʥʦʩʠʪʝʣʴʥʦ Bregma 

[Paxinos G., Watson C., 2005]. 
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ɺ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʘ ʙʣʦʢʠ ʧʨʦʤʳʚʘʣʠ ʧʨʦ-

ʪʦʯʥʦʡ ʚʦʜʦʡ, ʧʦʤʝʱʘʣʠ ʚ ʢʦʨʟʠʥʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ STP120, ʟʘʧʫʩ-

ʢʘʣʠ ʩʪʘʥʜʘʨʪʥʫʶ ʧʨʦʛʨʘʤʤʫ ʟʘʣʠʚʢʠ ʧʨʝʧʘʨʘʪʦʚ ʚ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʡ ʧʘ-

ʨʘʬʠʥ (HISTOMIXÈ). ʉʝʨʠʡʥʳʝ ʬʨʦʥʪʘʣʴʥʳʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 4 ʤʢʤ ʛʦʪʦ-

ʚʠʣʠ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦʤʝ HM 450 (Thermo). ɿʘʪʝʤ ʩʨʝʟʳ ʧʦʤʝʱʘʣʠ ʚ ʚʦʜʷ-

ʥʫʶ ʙʘʥʶ SB-80 (56ÜC) ʜʣʷ ʨʘʩʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʘ, ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʧʨʝʜʤʝʪ-

ʥʦʝ ʩʪʝʢʣʦ ʠʣʠ ʧʦʣʠʣʠʟʠʥʦʚʦʝ ʩʪʝʢʣʦ, ʤʘʨʢʠʨʦʚʘʣʠ ʠ ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʧʣʠʪʢʝ 

(60ÜC, 60 ʤʠʥʫʪ). ɼʘʣʝʝ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʠʥʩʪʨʫʢʮʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠʣʘʛʘʶʪʩʷ 

ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʛʠʩʪʦʣʦʛʠʠ ʠ ʤʝʪʦʜʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʠ. 

ʇʨʝʧʘʨʘʪʳ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ Nikon eclipse e200 (ʦʙʲʝʢ-

ʪʠʚʳ Ĭ4, Ĭ10, Ĭ40, Ĭ100). ʀʩʧʦʣʴʟʦʚʘʣʠ ʢʘʤʝʨʫ GXCAMDM800 Unique Wrap-

Around 8MP AUTOFOCUS USB, pixel size 1.4Ĭ1.4 Õm, ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʭʨʘʥʷʣʠ 

ʚ ʬʘʡʣʘʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ tiff (2592Ĭ1944 ʧʠʢʩʝʣʝʡ). ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʤʝʨʫ 

ʜʣʷ ʤʠʢʨʦʩʢʦʧʘ ADF STD16: ʨʘʟʨʝʰʝʥʠʝ 16.1 ʄʧ, ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ 1/2.2", ʢʦ-

ʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ: 33@2320x1740, ʠʥʪʝʨʬʝʡʩ ʧʦʜʢʣʶʯʝʥʠʷ: USB 3.0, 

ʧʦʜʜʝʨʞʢʘ RAW, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʇʆ ï ʬʫʥʢʮʠʠ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʦʙʲʝʢʪʘ, ʥʘʩʪʨʦʡʢʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʧʠʩʴ ʬʦʪʦ/ʚʠʜʝʦ, ʩʰʠʚʢʘ ʧʦʣʝʡ ʟʨʝʥʠʷ, 

ʤʫʣʴʪʠʬʦʢʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʩʪʨʦʡʢʘ ʙʘʣʘʥʩʘ ʙʝʣʦʛʦ. ʀʟʦʙʨʘʞʝʥʠʝ ʩʦʭʨʘ-

ʥʷʣʠ ʚ ʬʘʡʣʘʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ tiff (4632x3488 ʧʠʢʩʝʣʝʡ). 

 

2.4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʩ ʦʮʝʥʢʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ, ʨʘʩʩʪʦʷʥʠʡ 

ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʠ ʘʩʪʨʦʮʠʪʘʤʠ, ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʣʝʪʦʢ) ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʦʚ ʧʨʦʛʨʘʤʤʳ ImageJ 1.46-1.53. ɸʥʘʣʠʟ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʚʳ-

ʙʦʨʦʢ ʠ ʧʨʦʚʝʨʢʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʥʝʧʘʨʘʤʝʪ-

ʨʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ (ʪʘʙʣ. 8). ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʳ StatSoft Statistica 8.0, 

MedCalc, ʩʨʝʜʘ R. 

ʅʝʡʨʦʛʣʠʘʣʴʥʳʡ ʠʥʜʝʢʩ ʚʳʯʠʩʣʷʣʩʷ ʧʫʪʸʤ ʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥ-

ʥʦʡ ʧʣʦʪʥʦʩʪʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʥʘ ʧʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ. 

ʀʟʫʯʘʷ ʨʘʟʚʝʪʚʣʸʥʥʦʩʪʴ ʘʩʪʨʦʮʠʪʘʨʥʳʭ ʩʝʪʝʡ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʨʘʢʪʘʣʴ-

ʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠ-

ʩʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʦʞʥʦʡ ʬʨʘʢʪʘʣʦʧʦʜʦʙʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʥʦʚ ʠ ʘʩʪʨʦʮʠʪʦʚ ʧʫʪʸʤ ʨʘʩʯʸʪʘ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ 

(ʌʈ) ï ʧʦʢʘʟʘʪʝʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʨʘʢʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʠ ʣʘʢʫ-
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ʥʘʨʥʦʩʪʠ (L) ï ʤʝʨʳ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʨʘʢʪʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʰʸʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʤʝʨʘ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ 

[ʀʩʘʝʚʘ ɺ.ɺ., 2006; Pirici D. et al., 2009; Karperien A. et al., 2013]. 

 

ʊʘʙʣʠʮʘ 8 ï ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɿʘʜʘʯʘ  ʄʝʪʦʜʳ 

ʆʧʠʩʘʪʝʣʴʥʘ ̫ʩʪʘʪʠʩʪʠʢʘ 
ɺʳʯʠʩʣʝʥʠʝ ʤʝʜʠʘʥ ʠ ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʭ ʠʥʪʝʨ-

ʚʘʣʦʚ, ʧʨʦʧʦʨʮʠʡ 

ʇʨʦʚʝʨʢʘ ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʂʨʠʪʝʨʠʠ ʐʘʧʠʨʦ-ʋʠʣʢʘ, ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ 

ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʧʦ 

ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ  
ʂʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ 

ʉʨʘʚʥʝʥʠʝ ʪʨʸʭ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʠ 

ʙʦʣʝʝ ʧʦ ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ  

ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʨʘʩ-

ʢʝʣʘ-ʋʦʣʣʠʩʘ (one-way ANOVA) 

ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʧʦ 

ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ  
ʊ-ʢʨʠʪʝʨʠʡ ɺʠʣʢʦʢʩʦʥʘ, t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 

ʉʨʘʚʥʝʥʠʝ ʪʨʸʭ ʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʠ ʙʦ-

ʣʝʝ ʧʦ ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ 
ANOVA ʧʦ ʌʨʠʜʤʘʥʫ 

ɸʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʜʚʫʭ ʧʨʠʟʥʘʢʦʚ 
ʈʘʥʛʦʚʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦ ʉʧʠʨʤʝʥʫ. 

ʂʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ ʠʣʠ c2 

ʉʨʘʚʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʳʙʦʨʦʯʥʳʭ ʜʠʩ-

ʧʝʨʩʠʡ ʜʚʫʭ ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ 
ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ 

ʇʨʦʮʝʜʫʨʳ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʚʝʨʦʢ 

ʛʠʧʦʪʝʟ 

ʇʦʧʨʘʚʢʘ ɹʦʥʬʝʨʨʦʥʠ, ʢʨʠʪʝʨʠʡ ʂʨʘʩʢʝʣʘ-ʋʦʣ-

ʣʠʩʘ, ʤʝʜʠʘʥʥʳʡ ʢʨʠʪʝʨʠʡ 

 

ɿʦʥʳ (ʧʠʢʦʚ) ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ (ɿʄʗ) ʚ ʥʝʡʨʦʧʠʣʝ ʉʄʂ ʠʤʝʣʠ ʨʘʟ-

ʥʳʝ ʬʦʨʤʳ, ʨʘʟʤʝʨʳ ʠ ʩʪʝʧʝʥʴ ʷʨʢʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʧʨʠ ʦʢʨʘʩʢʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ɿʄʗ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʩʨʦʢ ʦʪʙʠʨʘʣʠ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʝ 

ʧʦʣʷ ʟʨʝʥʠʷ (ʢʘʞʜʦʝ 31400 ʤʢʤ2) ʉʄʂ. ʅʘ ʵʪʠʭ ʧʦʣʷʭ ʟʨʝʥʠʷ ʚʳʜʝʣʷʣʠ ʦʙʣʘ-

ʩʪʠ ʠʥʪʝʨʝʩʘ (ROI) ï ʫʯʘʩʪʢʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʨʘʟʤʝʨʦʤ 20³20 ʤʢʤ, ʬʦʨ-

ʤʠʨʦʚʘʣʠ ʩʪʝʢʠ (ROI), ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʷ ʟʨʝ-

ʥʠʷ ʠ ʞʠʚʦʪʥʦʛʦ. ɼʘʣʝʝ ʬʦʨʤʠʨʦʚʘʣʠ ʠ ʩʨʘʚʥʠʚʘʣʠ ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʥʘ 

ʩʨʦʢ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣ ʧʨʦʛʨʘʤʤʫ ImageJ 1.46-1.53 

[Herbert A.D. et al., 2014].  

ɼʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ 

(ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ) ʥʘ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʛʠʥ-ʬʠʣʴʪʨ 

"Find Maxima" M.Schmid ʠʟ ʧʨʦʛʨʘʤʤʳ ImageJ 1.46-1.53 (https://imagej.nih.gov/ 

ij/docs/menus/process.html#find-maxima). 

https://imagej.nih.gov/%20ij/docs/menus/process.html#find-maxima
https://imagej.nih.gov/%20ij/docs/menus/process.html#find-maxima
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʦʥʘ ʠʥʪʝʨʝʩʘ (ROI, ʪʦʣʴʢʦ ʥʝʡʨʦʧʠʣʴ) ʧʦʜʚʝʨʛʘʣʘʩʴ 

ʦʙʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʤ ʧʣʘʛʠʥʘ çMorphological Filtersè ʠʟ ʧʘʢʝʪʘ çMorphoLibJè 

(Radius 2 pix), ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʧʨʦʚʝʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʝʛʤʝʥʪʘʮʠʶ ʦʙʲ-

ʝʢʪʘ ʠʟʫʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʧʦʣʫʯʝʥʥʳʭ ʤʘʩʢʘʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ("Analyze Particles") ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ (S, %) ʠ ʯʠʩ-

ʣʝʥʥʫʶ ʧʣʦʪʥʦʩʪʴ (N, ʥʘ 400 ʤʢʤ2) ɿʄʗ.  

ʏʠʩʣʝʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ (ʩ ʧʝʨʝʚʦʜʦʤ ʥʘ 1 ʤʤ2), ʠʭ ʦʪʥʦʩʠʪʝʣʴ-

ʥʫʶ ʧʣʦʱʘʜʴ (ʚ %) ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ImageJ 1.46-1.53 

ï Analyse particula. 

ʇʨʦʛʨʘʤʤʘ ImageJ 1.46-1.53 ʜʘʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʫʯʘʝʤʳʭ ʩʪʨʫʢʪʫʨ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ, ʠʭ 

ʧʣʦʱʘʜʴ) ʥʘ ʙʠʥʘʨʥʳʭ ʤʘʩʢʘʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʄʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨʳ, ʧʣʦ-

ʱʘʜʴ (ʠʩʢʣʶʯʠʪʴ ʩʪʨʫʢʪʫʨʳ ʤʝʥʴʰʝ ʠ ʙʦʣʴʰʝ ʟʘʜʘʥʥʳʭ), ʯʠʩʣʝʥʥʫʶ ʧʣʦʪ-

ʥʦʩʪʴ ʚʩʝʭ ʢʣʝʪʦʢ ʠ ʪʦʣʴʢʦ ʥʝʡʨʦʥʦʚ (ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʮʠʨʢʫʣʷʨʥʦʩʪʠ ʥʘ 

ʤʘʩʢʘʭ ʦʪʨʘʞʘʣʠʩʴ ʪʦʣʴʢʦ ʦʚʘʣʴʥʳʝ ʷʜʨʘ ʛʣʠʠ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʧʨʠ 

ʥʠʟʢʦʡ ï ʪʦʣʴʢʦ ʢʨʫʛʣʳʝ ʷʜʨʘ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʝʡʨʦʥʦʚ) 

[ʄʳʮʠʢ ɸ.ɺ. ʠ ʜʨ., 2012]. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʭʦʜʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʠʟʤʝʨʝʥʠʡ ʦʪ 6 ï 8 ʞʠʚʦʪ-

ʥʳʭ ʚ ʛʨʫʧʧʝ, ʥʘ 5 ï 6 ʩʝʨʠʡʥʳʭ ʩʨʝʟʘʭ ʠ ʥʘ 5 ï 10 ʩʣʫʯʘʡʥʳʭ ʧʦʣʷʭ ʟʨʝʥʠʷ 

ʉʄʂ (ʟʦʥʳ ʠʥʪʝʨʝʩʘ) ʥʘ ʢʘʞʜʦʤ ʩʨʝʟʝ [Bolon B. et al., 2006; Ooigawa H. et al., 

2006].  
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ɻʣʘʚʘ 3. ʄʆʈʌʆʃʆɻʀʗ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ ʂʈʓʉ ʇʆʉʃɽ  

ɼɺʋʉʊʆʈʆʅʅɽʁ ʆʂʂʃʖɿʀʀ ʆɹʑʀʍ ʉʆʅʅʓʍ ɸʈʊɽʈʀʁ 

3.1. ʅʝʦʢʦʨʪʝʢʩ, ʛʠʧʧʦʢʘʤʧ, ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʪʝʣʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  

ʙʝʣʳʭ ʢʨʳʩ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ 20-  

ʠ 40-ʤʠʥʫʪʥʦʡ ʜʚʫʩʪʦʨʦʥʥʝʡ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ 

 

3.1.1. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ  

ʥʝʡʨʦ-ʛʣʠʦ-ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ  

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ  

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʡ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʉʄʂ, ʛʠʧʧʦ-

ʢʘʤʧʘ ʠ ʄʊ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ Bregma 2.64-4.56 (ʨʠʩ. 5) ʥʘ 

ʬʨʦʥʪʘʣʴʥʳʭ ʩʨʝʟʘʭ ʪʦʣʱʠʥʦʡ 4 ʤʢʤ, ʧʦʜ ʩʚʝʪʦʦʧʪʠʯʝʩʢʠʤ ʤʠʢʨʦʩʢʦʧʦʤ. ʉʦ-

ʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ [ɾʘʙʦʪʠʥʩʢʠʡ ʖ.ʄ., 1965; ɼʨʦʙʣʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 

2009; ɼʨʦʙʣʝʥʢʦʚ ɸ.ɺ., 2011; ʃʠʪʚʠʥʮʝʚ ɹ.ʉ. ʠ ʜʨ., 2011], ʦʮʝʥʠʚʘʣʠ ʥʦʨ-

ʤʦʭʨʦʤʥʳʝ, ʛʠʧʦʭʨʦʤʥʳʝ (ʩʚʝʪʣʦʝ ʷʜʨʦ), ʥʘʙʫʭʰʠʝ, ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʳʝ ʛʠʜ-

ʨʦʧʠʯʝʩʢʠʝ, ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ, ʛʠʧʝʨʭʨʦʤʥʳʝ (ʧʠʢʥʦʤʦʨʬʥʳʝ, ʩʤʦʨʱʝʥ-

ʥʳʝ, ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʝ), ʪʝʥʝʚʠʜʥʳʝ (ʢʣʝʪʢʠ ʪʝʥʠ ʚ ʚʠʜʝ 

ʦʙʣʘʯʢʘ), ʜʝʛʠʜʨʘʪʘʮʠʦʥʥʳʝ (ʪʸʤʥʳʝ ʢʣʝʪʢʠ ʩ ʚʦʟʤʦʞʥʳʤ ʦʙʨʘʪʠʤʳʤ ʩʤʦʨ-

ʱʠʚʘʥʠʝʤ) ʢʣʝʪʢʠ ʠ ʧʦʣʷ çʚʳʧʘʜʝʥʠʷè ʥʝʡʨʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʣʠ ʩʦ-

ʦʪʥʦʰʝʥʠʝ ʥʝʡʨʦʥʦʚ ʠ ʥʝʡʨʦʛʣʠʠ. 

ɺ ʥʝʦʢʦʨʪʝʢʩʝ ʩʨʘʚʥʠʚʘʣʠ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʩʣʦʷ III  ʠ V, ʚ ʛʠʧʧʦ-

ʢʘʤʧʝ ï ʧʦʣʝʡ ʉɸ1 ʠ ʉɸ3, ʚ ʄʊ ï ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ ʥʝʡʨʦʥʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʥʝʡʨʦʛʣʠʠ ʦʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʘʩʪʨʦʮʠʪʦʚ (ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝ-

ʩʢʠʝ, ʚʦʣʦʢʥʠʩʪʳʝ), ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ.  

ɺ ʥʦʨʤʝ ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʉʄʂ, ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʠ ʄʊ, ʢʘʢ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦ ʠ ʵʚʦʣʶʮʠʦʥʥʦ ʨʘʟʥʳʝ ʦʪʜʝʣʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʪʣʠʯʘʣʠʩʴ ʥʝʡʨʦ-

ʮʠʪʦ- ʠ ʛʣʠʦʘʨʭʠʪʝʢʪʦʥʠʢʦʡ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷʤʠ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ 

(ʅɻʀ) (ʨʠʩ. 6, ʘ ï ʛ; ʨʠʩ. 7). ʅʘ ʩʨʝʟʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʅʠʩʩʣʶ, ʚ ʛʠʧʧʦʢʘʤʧʝ 

ʥʝʡʨʦʥʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʯʝʥʴ ʧʣʦʪʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʜʝʣʷʣʠʩʴ ʥʝʡʨʦʧʠ-

ʣʝʤ (ʨʠʩ. 6, ʙ), ʥʘ ʦʜʥʫ ʛʣʠʘʣʴʥʫʶ ʢʣʝʪʢʫ ʧʨʠʭʦʜʠʣʦʩʴ 2 ï 4 ʠ ʙʦʣʝʝ ʧʠʨʘʤʠʜ-

ʥʳʭ ʥʝʡʨʦʥʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʄʊ ʧʝʨʠʢʘʨʠʦʥʳ ʨʘʟʜʝʣʷʣʠʩʴ ʧʨʦʪʷʞʸʥʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʩʢʦʧʣʝʥʠ ̫ʦʪʨʦʩʪʢʦʚ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ (ʨʠʩ. 6, ʚ), ʥʘ ʦʜʠʥ ʥʝʡʨʦʥ 

ʧʨʠʭʦʜʠʣʦʩʴ ʜʦ 3 ʠ ʙʦʣʝʝ ʛʣʠʦʮʠʪʦʚ. ɺ ʉʄʂ ʥʘ ʦʜʠʥ ʧʠʨʘʤʠʜʥʳʡ ʥʝʡʨʦʥ ʧʨʠ-

ʭʦʜʠʣʦʩʴ ʜʦ 2 ʛʣʠʦʮʠʪʦʚ (ʨʠʩ. 7). 
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ʈʠʩ. 5 - ʂʦʨʘ (ʘ), ʛʠʧʧʦʢʘʤʧ ʠ ɿʌ (ʙ) ʠ ʤʠʥʜʘʣʠʥʘ (ʚ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʞʠʚʦʪʥʳʭ ʚ ʥʦʨʤʝ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ10, ʰʢʘʣʳ - 100 ʤʢʤ.  

 

ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʜʚʫʩʪʦʨʦʥʥʷʷ ʤʦʜʝʣʴ ʦʩʪʨʦʡ 20-ʤʠ-

ʥʫʪʥʦʡ ʠʰʝʤʠʠ ʥʝ ʧʨʠʚʦʜʠʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʦʯʘʛʦʚ ʘʧʦʧʪʦʟʘ ʠ 

ʥʝʢʨʦʟʘ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ. ɺʩʝ ʥʘʡʜʝʥʥʳʝ ʜʝʩʪʨʫʢʪʠʚ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʝʸ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʩʠʣʠ ʜʠʬ-

ʬʫʟʥʦ-ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʨʘʥʥʝʤ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʥʘʨʫʰʝʥʠʡ ʤʠʢ-

ʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʧʝʨʠʦʜ 1 - 3 ʩʫʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʥʝ ʙʦʣʝʝ 3-5 

ʢʣʝʪʦʢ-ʪʝʥʝʡ (ʢʨʘʡʥʷʷ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʢʦʣʣʠʢʚʘʮʠʦʥʥʦʛʦ ʥʝʢʨʦʟʘ), ʙʦʣʝʝ 

ʢʨʫʧʥʳʤʠ ʙʳʣʠ ʩʢʦʧʣʝʥʠʷ ʛʠʧʝʨʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʨʝʟʦʚ ʚ 

ʪʝʯʝʥʠʝ 3 ʩʫʪ ʦʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʧʦʜʩʯʠʪʳ-

ʚʘʣʠ ʪʦʣʴʢʦ ʢʣʝʪʢʠ ʩ ʯʸʪʢʠʤ ʷʜʨʳʰʢʦʤ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʤʝʥʴʰʘʣʘʩʴ ʚʦ 

ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʪʨʸʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: ʚ ʤʦʪʦʨʥʦʡ ʢʦʨʝ - ʥʘ 58,3%, ʚ ʉɸ1 

ʛʠʧʧʦʢʘʤʧʘ - ʥʘ 54,4% ʠ ʚ ʄʊ - ʥʘ 29,6% (c2 = 28,7; p = 0,01). ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʝʡʨʦʥʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ ʪʦʣʴʢʦ ʚ ʄʊ (ʨʠʩ. 8). 
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ʈʠʩ. 6 - ʉʣʦʡ III  ʤʦʪʦʨʥʦʡ ʢʦʨʳ (ʘ), ʄʊ (ʙ), ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ (ʚ, ʛ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ 

ʢʨʳʩʳ ʚ ʥʦʨʤʝ: ʧʝʨʠʢʘʨʠʦʥʳ ʥʝʡʨʦʥʦʚ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (ʙʝʣʳʝ 

ʩʪʨʝʣʢʠ). ʆʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ (ʘ, ʙ, ʚ), ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ GFAP (ʛ). ʆʙʲ-

ʝʢʪʠʚ Ĭ100 (ʘ, ʙ) ʠ Ĭ40 (ʚ, ʛ), ʰʢʘʣʳ - 20 ʤʢʤ (ʘ, ʙ) ʠ 50 ʤʢʤ (ʚ, ʛ).  

 

ʇʝʨʝʩʪʨʦʡʢʘ ʥʝʡʨʦʥʦʚ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʨʝʦʨʛʘʥʠʟʘ-

ʮʠʝʡ ʥʝʡʨʦʛʣʠʠ. ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʅɻʀ ʠʟʫʯʝʥʥʳʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʧʦ ʩʨʦʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (ʨʠʩ. 7). ɺ 

ʩʪʨʫʢʪʫʨʝ ʉʄʂ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʅɻʀ ʦʪʤʝʯʘʣʦʩʴ ʯʝʨʝʟ 14 ʩʫʪ, ʘ ʚ ʠʩʩʣʝ-

ʜʫʝʤʦʤ ʛʠʧʧʦʢʘʤʧʝ ʠ ʄʊ - ʯʝʨʝʟ 7 ʩʫʪ ʨʝʧʝʨʬʫʟʠʠ. ʇʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʫʚʝʣʠʯʝʥʠʝ ʅɻʀ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʸʪ ʜʝʣʝʥʠʷ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʥʝʦʙʨʘʪʠʤʦ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ. ʇʦʩʣʝʜʫʶ-

ʱʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʅɻʀ ʜʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʚʳʷʚʣʝʥʦ ʪʦʣʴʢʦ ʚ ʄʊ ʟʘ ʩʯʸʪ 

ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʦʮʠʪʦʚ (ʨʠʩ. 7, 8). 
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ʈʠʩ. 7 ï ʅɻʀ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ. ʈʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ#, ʉʉʂ*, ʩ ʄʊ̂ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ 

p<0,05 (ʢʨʠʪʝʨʠʡ ɺʠʣʢʦʢʩʦʥʘ ʠ ʄʘʥʥʘ-ʋʠʪʥʠ). ʂ - ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʢʦʨʘ, ɻ - ʛʠʧʧʦʢʘʤʧ, ʄʊ 

- ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʪʝʣʦ. ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʦʪʚʝʨʛʘʣʘʩʴ ʧʨʠ p<0,05. ʄʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ 

ʤʝʜʠʘʥʘ (Me), ʥʠʞʥʠʡ (Ql) ʠ ʚʝʨʭʥʠʡ (Qu) ʢʚʘʨʪʠʣʠ. 

 

 

ɺ ʦʪʜʘʣʸʥʥʦʤ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʚʳʷʚʣʷʣʠʩʴ ʥʦʨʤʦʭʨʦʤʥʳʝ ʥʝ-

ʧʦʚʨʝʞʜʸʥʥʳʝ ʥʝʡʨʦʥʳ (ʨʠʩ. 9, ʘ), ʘ ʪʘʢʞʝ ʨʝʘʢʪʠʚʥʦ ʠʟʤʝʥʸʥʥʳʝ ʠ ʧʦʚʨʝ-

ʞʜʝʥʥʳʝ ʪʸʤʥʳʝ ʥʝʡʨʦʥ r(ʥʝʩʤʦʨʱʝʥʥʳʝ ʠ ʧʠʢʥʦʤʦʨʬʥʳʝ), ʦʢʨʫʞʸʥʥʳʝ 

ʛʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʨʠʩ. 9, ʙ). 

ʅʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʠ 

ʧʦ ʅʠʩʩʣʶ, ʚʠʜʥʦ, ʯʪʦ ʧʝʨʠʢʘʨʠʦʥʳ ʥʝʡʨʦʥʦʚ ʠ ʘʩʪʨʦʮʠʪʦʚ (ʩʚʦʙʦʜʥʳʭ ʠ ʩʘ-

ʪʝʣʣʠʪʥʳʭ) ʟʘʥʠʤʘʣʠ ʤʘʣʝʥʴʢʫʶ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʨʝʟʘ ʥʝʨʚ-

ʥʦʡ ʪʢʘʥʠ. ʄʘʢʨʦʬʘʛʠ ʧʦʜʪʠʧʘ ʎʅʉ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤʠ 

ʪʨʝʫʛʦʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʪʨʫʜʥʦ ʚʝʨʠʬʠʮʠʨʦʚʘʣʠʩʴ ʧʨʠ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ 

ʥʘʙʣʶʜʝʥʠʠ (ʨʠʩ. 6, ʘ, ʙ, ʚ; ʨʠʩ. 9, ʘ). ʅʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʣʷ 

ʟʨʝʥʠʷ ʟʘʥʠʤʘʣʠ ʦʪʨʦʩʪʢʠ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʘʩʪʨʦʮʠʪʦʚ (ʨʠʩ. 6, ʛ). ʊʘʢ, 

ʧʦʩʣʝ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ GFAP-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʥʦʨʤʝ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʤʦʪʦʨʥʦʡ ʢʦʨʳ ʩʦʩʪʘʚʣʷʣʘ 16,2% (95% ʜʦʚʝ-

ʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ: 11,4ï22,1%, 200 ʧʦʣʝʡ ʟʨʝʥʠʷ). 
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ʈʠʩ. 8 - ʏʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʥʘ ʤʤ2) ʚ ʩʣʦʝ V ʉʄʂ, ʉɸ1 ʛʠʧʧʦ-

ʢʘʤʧʘ ʠ ʙʘʟʦʣʘʪʝʨʘʣʴʥʦʡ ʛʨʫʧʧʝ ʷʜʝʨ ʄʊ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, Me (QU-QH). *ʈʘʟʣʠ-

ʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʣʦʞʥʦʦʧʝʨʠʨʦʚʘʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ^ - ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ (ʢʨʠʪʝʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ). Me - ʤʝʜʠʘʥʘ QU - ʥʠʞ-

ʥʠʡ, QH QU-QH ʚʝʨʭʥʠʡ ʢʚʘʨʪʠʣʠ, ANOVA - ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ. 
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ʈʠʩ. 9 ï ʉʣʦʡ V ʤʦʪʦʨʥʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ: ʘ ï 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʯʝʨʝʟ 14 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ; 

ʙ ï ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʮʠʜʦʬʠʣʴʥʳʭ ʥʝʡʨʦʥʦʚ, ʣʦʢʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʦ-

ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʘʩʪʨʦʮʠʪʦʚ (ʩʪʨʝʣʢʠ) ʚʦʢʨʫʛ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʯʝʨʝʟ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝ-

ʤʠʠ. ʆʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ (ʘ), ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ(ʙ). ʆʙʲʝʢʪʠʚ Ĭ40, ʰʢʘʣʘ - 50 ʤʢʤ.  

 

ʏʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʯʘʩʪʠʮ 

GFAP-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʩʣʦʸʚ III  ʠ V ʉʄʂ ʫʚʝʣʠʯʠʚʘʣʘʩʴ 

ʜʦ 52,2% (95% ɼʀ: 45,0-59,3%), ʜʦʩʪʠʛʘʷ ʥʘʠʙʦʣʴʰʝʛʦ ʜʣʷ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ 

ʧʝʨʠʦʜʘ ʟʥʘʯʝʥʠʷ. ɺʩʸ ʪɻʦ ʧʨʦʭʦʜʠʣʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʤ ʦʪʸ-

ʢʦʤ-ʥʘʙʫʭʘʥʠʝʤ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʨʦʩʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʨʦʩʪʢʦʚ, ʘ ʪʘʢʞʝ 

ʘʢʪʠʚʘʮʠʝʡ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʢʦʥʛʣʦʤʝʨʘʪʳ (ʧʦ 3 - 5) ʥʝʡʨʦʛʣʠʦʮʠʪʦʚ (ʨʠʩ. 10, ʘ). ʏʝʨʝʟ 7 ʠ 14 ʩʫʪ ʚ ʤʦʪʦʨ-

ʥʦʡ ʢʦʨʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʯʘʩʪʠʮ ʘʩʪʨʦʮʠʪʦʚ ʧʨʠ ʦʢʨʘʩʢʝ ʥʘ GFAP ʙʳʣʘ ʥʘ 

ʫʨʦʚʥʝ 3 ʩʫʪ, ʘ ʟʘʪʝʤ ʯʝʨʝʟ 21 ʠ 30 ʩʫʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʥʠʞʘʣʘʩʴ, ʥʦ 

ʩʦʭʨʘʥʷʣʘʩʴ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17,5 ʠ 12,8%.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʫʪʠʣʠ-

ʟʘʮʠʠ ʩʘʥʠʨʫʶʱʝʡ ʢʣʝʪʦʯʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʛʠʙʰʠʭ ʥʝʡʨʦʥʦʚ ʧʦʩʣʝ 20-ʤʠʥʫʪ-

ʥʦʡ ʆʆʉɸ ʧʨʦʠʩʭʦʜʠʣ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (30 

ʩʫʪ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʯʝʨʝʟ 30 ʩʫʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʪʘʪʢʦʚ ʥʝʦʙʨʘʪʠʤʦ ʧʦ-

ʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ (ʧʝʨʠʢʘʨʠʦʥ ʠ ʦʪʨʦʩʪʢʠ) ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʫʪʠʣʠʟʠʨʦ-

ʚʘʥʘ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʩʦʭʨʘʥʷʣʠʩʴ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʛʠʧʝʨʭʨʦʤʥʳʝ ʥʝʡʨʦʥʳ 

ʠ ʫʤʝʥʴʰʝʥʥʳʝ ʪʝʣʘ ʧʠʢʥʦʤʦʨʬʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʢʨʘʡʥʝʡ ʩʪʝʧʝʥʴʶ ʫʤʝʥʴʰʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ (ʨʠʩ. 11, ʘ, ʙ).  
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ʈʠʩ. 10 - ʉʣʦʡ V ʤʦʪʦʨʥʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ: 

ʘ - ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ, ʩʢʦʧʣʝʥʠʝ ʛʣʠʦʮʠʪʦʚ (ʩʪʨʝʣʢʠ); ʙ - ʘʩʪʨʦʮʠʪʳ (ʪʝʣʘ - 

ʩʪʨʝʣʢʠ), ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ GFAP-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʪʨʦʩʪʢʘʭ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝ-

ʩʢʠʭ ʠ ʚʦʣʦʢʥʠʩʪʳʭ ʘʩʪʨʦʮʠʪʦʚ, ʟʘʥʠʤʘʶʪ 52,2% ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. * - ʤʠʢʨʦ-

ʩʦʩʫʜ, ʦʢʨʫʞʸʥʥʳʡ ʦʪʨʦʩʪʢʘʤʠ ʚʦʣʦʢʥʠʩʪʳʭ ʘʩʪʨʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ (ʘ), ʠʤʤʫʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ GFAP (ʙ). ʆʙʲʝʢʪʠʚ Ĭ40, ʰʢʘʣʳ - 100 ʤʢʤ.  

 

 
ʈʠʩ. 11 - ʉʣʦʠ III  (ʘ) ʠ V (ʙ) ʉʄʂ, ʄʊ (ʚ) ʠ ʛʠʧʧʦʢʘʤʧ (ʛ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ 

ʯʝʨʝʟ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ: ʥʘʣʠʯʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʠʧʝʨʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʧʠʢʥʦʤʦʨʬ-

ʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʢʨʘʡʥʝʡ ʩʪʝʧʝʥʴʶ ʜʝʛʠʜʨʘʪʘʮʠʠ (ʩʪʨʝʣʢʠ) ʥʘ ʬʦʥʝ ʧʨʝʦʙʣʘʜʘʥʠʷ ʥʦʨʤʦʭʨʦʤ-

ʥʳʭ ʥʝʡʨʦʥʦʚ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʆʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ. ʆʙʲʝʢʪʠʚ Ĭ40, 

ʰʢʘʣʘ - 100 ʤʢʤ. 
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ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ (ʨʠʩ. 12) ʧʦʢʘʟʘʥ V ʤʦʪʦʨʥʳʡ ʩʣʦʡ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʯʝʨʝʟ 1 ʩʫʪ 40-ʤʠ-

ʥʫʪʥʦʡ ʆʆʉɸ ʙʝʣʳʭ ʢʨʳʩ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ. 

 

 
 

ʈʠʩ. 12 ï ʉʣʦʠ III  (a) ʠ V (ʙ) ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 40-

ʤʠʥʫʪʥʦʡ ʆʆʉɸ: ʘ ï ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʩʪʨʝʣʢʠ); ʙ ï ʛʠʧʝʨʭ-

ʨʦʤʥʳʝ ʥʝʡʨʦʥʳ (ʩʪʨʝʣʢʠ). ʆʢʨʘʩʢʘ: ʧʦ ʅʠʩʩʣʶ. ʆʙʲʝʢʪʠʚ Ĭ40 (ʘ), Ĭ100 (ʙ) ʰʢʘʣʘ - 50 

ʤʢʤ (ʘ), 25 ʤʢʤ (ʙ).  

 

ʉʧʫʩʪʷ 30 ʩʫʪ ʧʦʩʣʝ ʜʚʫʩʪʦʨʦʥʥʝʡ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʚ ʩʣʦʝ III  ʉʄʂ 

ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʦʜʚʝʨʛʘʣʦʩʴ 21,5%, ʘ ʚ ʩʣʦʝ V ï 19,0% ʥʝʡʨʦʥʦʚ 

(ʨʠʩ. 13). ɼʝʬʠʮʠʪ ʥʝʡʨʦʥʦʚ ʚ ʧʦʣʝ ʉɸ1 ʩʦʩʪʘʚʠʣ 33,0%, ʚ ʉɸ3 ï 17,4%, ʘ ʚ ʧʦʣʝ 

ʉɸ4 ï 5,3% (ʨʠʩ. 14). ɺ ʄʊ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʦʜʚʝʨʛʘʣʦʩʴ 15,1% ʩʨʝʜ-

ʥʠʭ (ʧʦ ʨʘʟʤʝʨʫ ʧʝʨʠʢʘʨʠʦʥʘ) ʠ 6,2% ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ (ʨʠʩ. 15). ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʘʥʘʣʠʟʝ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʤʝʞʥʝʡʨʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦʩʣʝ ʨʝ-

ʧʝʨʬʫʟʠʠ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʬʦʥʝ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʨʦʥʦʚ. ɺ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʫʢʪʫʨ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ ʥʝʡʨʦʥʳ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ 

ʠ ʩʣʦʷ III  ʉʄʂ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʩʠʥʘʧʪʦʬʠʟʠʥʘ ʚ ʪʝʨʤʠʥʘʣʷʭ ʧʦʟʚʦ-

ʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʥʝ ʪʦʣʴʢʦ ʩʠʥʘʧʪʦ-, ʥʦ ʠ ʮʠʪʦʘʨʭʠʪʝʢ-

ʪʦʥʠʢʠ ʥʝʦʢʦʨʪʝʢʩʘ, ʘʨʭʠʢʦʨʪʝʢʩʘ ʠ ʄʊ (ʨʠʩ. 16). ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʉɸ3 ʠ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʉɸ4 ʙʳʣʦ ʥʘʣʠʯʠʝ ʛʠʛʘʥʪʩʢʠʭ ʩʠʥʘʧʩʦʚ ʥʘ ʘʧʠʢʘʣʴʥʳʭ 

ʜʝʥʜʨʠʪʘʭ ʠ ʪʝʣʘʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ 

ʉɸ3 ʚʳʜʝʣʷʝʪʩʷ ʮʝʣʘʷ ʟʦʥʘ ʛʠʛʘʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ (stratum lucidum). 
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ʈʠʩ. 13 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ (ʥʘ ʤʤ2) ʚ ʩʣʦʝ III  ʠ V ʉʄʂ ʚ ʧʦʩʪʠʰʝʤʠ-

ʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, Q2 (Q1-Q3). *ʉʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ^ - ʩʨʘʚʥʝʥʠʝ ʩ 
ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ), ʤʝʞʜʫ ʩʣʦʷʤʠ (ʢʨʠʪʝʨʠʡ ɺʠʣʢʦʢʩʦʥʘ, 

ʨ<0,001), ʤʝʞʜʫ ʚʩʝʤʠ ʩʨʦʢʘʤʠ ʧʦ ʩʣʦʶ III  (ANOVA: df=5; ʅ=25,2; p=0,03), ʧʦ ʩʣʦʶ V 

(ANOVA: df=5; ʅ=28,2; p=0,04). ANOVA - ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʨʘʩ-

ʢʝʣʘ-ʋʦʣʣʠʩʘ. 

 

 

ʈʠʩ. 14 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ (ʥʘ ʤʤ2) CA1, CA3 ʠ CA4 ʛʠʧʧʦʢʘʤʧʘ ʚ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, Q2 (Q1-Q3). *ʉʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ^ - ʩʨʘʚ-

ʥʝʥʠʝ ʩ 1 ʩʫʪ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ). ANOVA - ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ. 



70 

 

ʈʠʩ. 15 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʥʠʭ (ʉʨʂ) ʠ ʢʨʫʧʥʳʭ (ʂʨʂ) ʢʣʝʪʦʢ (ʥʘ ʤʤ2) ʄʊ 

ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, Q2 (Q1-Q3). *ʉʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ^ - 

ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ). ANOVA - ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩ-

ʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ. 

 

 

ʈʠʩ. 16 - ɿʌ (ʘ), ʉɸ3 (ʙ) ʠ ʉɸ4 (ʚ) ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ, ʢʦʥʪʨʦʣʴ: 

ʯʸʪʢʦ ʚʠʜʥʳ ʢʦʥʪʫʨʳ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʢʨʫʧʥʳʭ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ, ʪʝʨʤʠʥʘʣʠ ʩʠʥʘʧʩʦʚ 

ʩʦʜʝʨʞʘʪ ʤʝʪʢʠ ʥʘ ʩʠʥʘʧʪʦʬʠʟʠʥ, ʛʠʛʘʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʠ ʘʢʩʦʥʦʚ ʥʝʡʨʦʥʦʚ ɿʌ ʥʘ ʜʝʥʜʨʠ-

ʪʘʭ ʠ ʪʝʣʘʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʩʠʥʘʧʪʦʬʠʟʠʥʘ. 

ʆʙʲʝʢʪʠʚ Ĭ40, ʰʢʘʣʘ ï 50 ʤʢʤ. 

 

ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʩʣʝ ʠʰʝʤʠʠ ʚ ʧʦʣʝ ʉɸ3 ʦʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʤʝʯʝʥʥʳʭ ʨ38 ʢʨʫʧʥʳʭ ʘʢʩʦʜʝʥʜʨʠʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ ʣʦʢʘʣʠʟʦʚʘ-

ʣʘʩʴ ʚ ʟʦʥʝ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ, ʘ ʚ ʉɸ4 ʪʝʨʤʠʥʘʣʠ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʠʬ-

ʬʫʟʥʦ ï ʥʘ ʪʝʣʘʭ ʠ ʤʝʞʜʫ ʪʝʣʘʤʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝ-
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ʪʠʪʴ, ʯʪʦ ʜʠʘʤʝʪʨ ʦʜʥʦʡ ʨ38-ʧʦʟʠʪʠʚʥʦʡ ʯʘʩʪʠʮʳ (ʛʠʛʘʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʠ 

stratum lucidum) ʚʘʨʴʠʨʦʚʘʣ ʦʪ 1,4 ʜʦ 2,9 ʤʢʤ. ʕʪʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʪʦʯʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʠʥʘʧʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʟʦʥ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʧʦʜʦʙʥʳʭ ʪʝʨʤʠʥʘʣʝʡ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʚ stratum lucidum ʉɸ3 ʦʪ-

ʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʨ38-ʧʦʟʠʪʠʚʥʳʭ ʪʝʨʤʠʥʘʣʝʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʮʝʣʦʤ ʥʘ 8,8% (95% ɼʀ: 0,59ï16,9%), 

ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ ʜʣʷ ʩʪʨʫʢʪʫʨʳ ʉɸ4 ʵʪʦ ʥʝ ʚʳʷʚʣʝʥʦ. ʄʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʯʝʨʝʟ 3, 7, 14 ʠ 30 ʩʫʪ ʧʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʡ ʠʰʝʤʠʠ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʩʪʨʫʢ-

ʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʨ38-ʧʦʟʠʪʠʚʥʦʛʦ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝ ʦʪ-

ʣʠʯʘʣʘʩʴ ʦʪ ʥʦʨʤʳ (ʨʠʩ. 16). 

ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʢʨʘʰʝʥ-

ʥʳʭ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʨ38-ʧʦʟʠʪʠʚʥʳʭ ʯʘʩʪʠʮ ʫʤʝʥʴʰʘʣʘʩʴ 

ʪʦʣʴʢʦ ʚ ʟʦʥʝ ʜʝʥʜʨʠʪʦʚ ʉɸ3, ʘ ʚ ʟʦʥʝ ʩʢʦʧʣʝʥʠʷ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʠ 

ʚ ʉɸ3, ʠ ʚ ʉɸ4 ʵʪʦʛʦ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ (ʨʠʩ. 17). 

 

 

ʈʠʩ. 17 - ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʯʘʩʪʠʮ ʨ38-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʣʝʢʫʣʷʨʥʳʡ 

ʩʣʦʡ (ʄʉ) ʠ ʚ ʧʦʣʷʭ ʉɸ3 ʠ ʉɸ4 ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʢʨʦʚʦʪʦʢʘ (ʧʦ 200 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʩʨʦʢ). ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ * ï ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ^ ï ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ, # ï ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʩʣʦʝʤ ʧʨʠ pÒ0,05 

(ʢʨʠʪʝʨʠʡ c2). 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʩʪʨʦʤ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ (1 ʩʫʪ) ʚ ʧʦʣʝ ʟʨʝ-

ʥʠʷ ʠʥʪʝʨʝʩʘ ʉɸ3 ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ ʘʬʬʝʨʝʥʪʦʚ ʥʘ 

ʪʝʣʘʭ ʥʝʡʨʦʥʦʚ. ɺ ʥʦʨʤʝ ʦʪʥʦʰʝʥʠʝ ʘʧʠʢʘʣʴʥʳʝ ʜʝʥʜʨʠʪʳ/ʪʝʣʘ ï 1,7 

(24,6/14,9), ʯʝʨʝʟ 1 ʩʫʪ ï 0,96 (15,8/16,5). ɺʩʸ ʵʪʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʜʠʥ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʝʥʠʷ ʤʝʞʥʝʡʨʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʨʘʥʥʝʤ ʧʝʨʠʦʜʝ 

ʧʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ. 

ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʛʠʧʧʦʢʘʤʧ (ʉɸ1), ɿʌ, ʘ ʪʘʢʞʝ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʦʛʨʦʤʥʳʝ ʩʠ-

ʥʘʧʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ (ʩʤ. ʨʠʩ. 16). 

ɺ ʥʝʦʢʦʨʪʝʢʩʝ ʠ ʛʠʧʧʦʢʘʤʧʝ ʨ38-ʧʦʟʠʪʠʚʥʳʝ ʢʦʤʧʘʨʪʤʝʥʪʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘ ʧʝʨʠʢʘʨʠʦʥʘʭ ʥʝʡʨʦʥʦʚ, 

ʢʨʫʧʥʳʭ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʘʭ ʠ ʚ ʥʝʡʨʦʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʘʭ ʯʸʪʢʦ ʚʠʜʥʳ ʢʦʥʪʫʨʳ ʪʝʣ ʠ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ ʧʠʨʘʤʠʜʥʳʭ 

ʥʝʡʨʦʥʦʚ (ʨʠʩ. 19, 20). ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʦʨʤʝ ʧʦʣʝ ʉɸ1 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʝʙʦʣʴʰʠʤʠ, ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ 2 ï 3 ʨʷʜʘ ʧʠʨʘʤʠʜʥʳʤʠ ʥʝʡʨʦʥʘʤʠ. 

ɸʧʠʢʘʣʴʥʳʝ ʜʝʥʜʨʠʪʳ ʧʠʨʘʤʠʜ ʉɸ1 ʦʪʤʝʯʘʣʠʩʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʦʪ ʪʝʣ ʢʣʝʪʦʢ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ ʩʪʚʦʣʘ. ʂʣʝʪʢʠ ɿʌ ʠ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʉɸ1 

ʧʦʢʨʳʪʳ ʨ38-ʧʦʟʠʪʠʚʥʳʤʠ ʪʝʨʤʠʥʘʣʷʤʠ (ʨʠʩ. 18, 19, 20). 

 

 

ʈʠʩ. 18 - ɻʠʧʧʦʢʘʤʧ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʯʝʨʝʟ 1 ʩʫʪ ʨʝʧʝʨʬʫʟʠʠ: ʪʝʨʤʠʥʘʣʠ ʩʠ-

ʥʘʧʩʦʚ ʩʦʜʝʨʞʘʪ ʤʝʪʢʠ ʥʘ ʩʠʥʘʧʪʦʬʠʟʠʥ (ʩʪʨʝʣʢʠ). ʘ - ʉɸ1, ʙ - ʉɸ3. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝ-

ʩʢʦʝ ʚʳʷʚʣʝʥʠʝ. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ. 
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ʈʠʩ. 19 - ɿʌ ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʯʝʨʝʟ 7 ʩʫʪ ʨʝʧʝʨʬʫʟʠʠ: ʯʸʪʢʦ ʚʠʜʥʳ 

ʢʦʥʪʫʨʳ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʛʠʛʘʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʠ ʘʢʩʦʥʦʚ ʥʝʡʨʦʥʦʚ ɿʌ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠ-

ʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʩʠʥʘʧʪʦʬʠʟʠʥʘ. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ. 

 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʯʝʨʝʟ 1 ʩʫʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘʣʝʡ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʠ 

ʛʠʧʧʦʢʘʤʧʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʧʠʩʘʥʥʦʤʫ ʚ ʢʦʥʪʨʦʣʝ, ʥʦ ʦʪʤʝʯʘʣʠʩʴ ʫʤʝʨʝʥ-

ʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʪʝʣ ʥʝʡʨʦʥʦʚ (ʨʠʩ. 19). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʟ 

3 ʠ 7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʥʘʧʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʠʟʫ-

ʯʝʥʥʳʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝ ʠʟʤʝʥʷʣʘʩʴ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʛʠʩʪʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʢʦʥʪʫʨʳ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʢʨʫʧʥʳʭ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ, 

ʪʝʨʤʠʥʘʣʠ ʩʠʥʘʧʩʦʚ ʩʦʜʝʨʞʘʪ ʤʝʪʢʠ ʥʘ ʩʠʥʘʧʪʦʬʠʟʠʥ, ʚ ʉɸ3 ʠ ʉɸ4 ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʪʝʨʤʠʥʘʣʝʡ (ʨʠʩ. 20). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʚʝʜʸʥʥʳʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʵʣʝʤʝʥʪʦʚ ʨ38-ʧʦʟʠ-

ʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʠ ʛʠʧʧʦʢʘʤʧʝ (ʥʦ ʥʝ ʄʊ) ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 

1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ (ʨʠʩ. 21). 

ɺ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʉɸ1 (ʨʠʩ. 22, ʘ) ʦʪʣʠʯʘʣʘʩʴ ʥʝ-

ʙʦʣʴʰʠʤʠ ʦʜʥʦʪʠʧʥʳʤʠ, ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ 2 ï 3 ʩʣʦʷ ʧʠʨʘʤʠʜʥʳʤʠ 

ʥʝʡʨʦʥʘʤʠ. ɸʧʠʢʘʣʴʥʳʝ ʜʝʥʜʨʠʪʳ ʧʠʨʘʤʠʜ ʉɸ1 ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʪʝʣʘ ʢʣʝʪʢʠ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ ʩʪʚʦʣʘ, ʘ ʫʞʝ ʯʝʨʝʟ 30 ʩʫʪ ʧʦʩʣʝ 

ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ 

ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʚ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʩʥʠʞʘ-

ʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2,0 ʨʘʟʘ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ, p = 0,001).  
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ʈʠʩ. 20 - ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ (ʘ), 

ʥʝʦʢʦʨʪʝʢʩ (ʙ), ʉɸ1 (ʚ) ʠ ʉɸ4 

(ʚ) ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʯʝʨʝʟ 7 ʩʫʪ 

ʨʝʧʝʨʬʫʟʠʠ: ʯʸʪʢʦ ʚʠʜʥʳ ʢʦʥ-

ʪʫʨʳ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʢʨʫʧ-

ʥʳʭ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ, 

ʪʝʨʤʠʥʘʣʠ ʩʠʥʘʧʩʦʚ ʩʦʜʝʨʞʘʪ 

ʤʝʪʢʠ ʥʘ ʩʠʥʘʧʪʦʬʠʟʠʥ (ʢʨʘʩ-

ʥʳʝ ʩʪʨʝʣʢʠ), ʦʪʩʫʪʩʪʚʫʶʪ 

ʦʯʘʛʠ ʚʳʧʘʜʝʥʠʷ ʢʣʝʪʦʢ ʠ ʧʫ-

ʩʪʳʝ ʟʦʥʳ ʥʝʡʨʦʧʠʣʷ. ʉʪʨʝʣ-

ʢʠ ï ʪʝʣʘ ʥʝʡʨʦʥʦʚ. ʀʤʤʫʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ 

ʩʠʥʘʧʪʦʬʠʟʠʥʘ. ʆʙʲʝʢʪʠʚ 

Ĭ40, ʰʢʘʣʘ ï 50 ʤʢʤ. 

 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʛʠʧʧʦʢʘʤʧʘ ʉɸ1 ʥʝʡʨʦʥʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʩʣʦʷ 

ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ (ʨʠʩ. 22, ʙ); ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʫʯʘʩʪʢʠ ʧʦʣʥʦʛʦ 

ʚʳʧʘʜʝʥʠʷ ʥʝʡʨʦʥʦʚ. ʇʨʠ ʚʩʸʤ ʵʪʦʤ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʥʝʡʨʦʥʳ ʛʠʧʝʨʪʨʦʬʠʨʦ-

ʚʘʣʠʩʴ. ʋ ʜʘʥʥʳʭ ʢʣʝʪʦʢ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʨʘʟʤʝʨʳ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʘʧʠʢʘʣʴʥʳʭ 

ʜʝʥʜʨʠʪʦʚ (ʨʠʩ. 22, ʙ). ʈʘʟʤʝʨ, ʘ ʠʤʝʥʥʦ ʜʠʘʤʝʪʨ ʜʝʥʜʨʠʪʦʚ, ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 

10 ʜʦ 12 ʤʢʤ (ʚ ʥʦʨʤʝ ï 5 ï 7 ʤʢʤ). 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨ38-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʩʣʦʝ (ʢʘʢ ʠ ʚ ʥʝʦʢʦʨʪʝʢʩʝ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʷ. 

ʊʦ ʝʩʪʴ, ʧʦ ʜʘʥʥʳʤ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ ʥʘ ʨ38, ʧʦʩʣʝ ʆʆʉɸ ʢʦ-

ʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʫ ʢʨʳʩ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʠ ʉɸ1 ʛʠʧʧʦʢʘʤʧʝ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪ 

ʫʤʝʥʴʰʘʣʦʩʴ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʝʨʤʠʥʘʣʝʡ ʥʘʯʠʥʘʷ ʩ 7-ʭ ʩʫʪ ʚʦʩʩʪʘ-

ʥʘʚʣʠʚʘʣʘʩʴ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ. 
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ʈʠʩ. 21 - ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʯʘʩʪʠʮ ʨ38-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʠ 

ʛʠʧʧʦʢʘʤʧʝ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʆʆʉɸ. ʄ-ʩʣʦʡ ï ʄʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʉʄʂ, ʉʇʅ 

ï ʩʣʦʡ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (*), ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ 

ʩʣʦʝʤ (^). ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ pÒ0,05 (ʢʨʠʪʝʨʠʡ c2). 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ (ʧʦ 200 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʩʨʦʢ). 

 

 

 

ʈʠʩ. 22 - ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʯʝʨʝʟ 3 (ʘ) ʠ 30 (ʙ) ʩʫʪ ʨʝ-

ʧʝʨʬʫʟʠʠ: ʯʸʪʢʦ ʚʠʜʥʳ ʢʦʥʪʫʨʳ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʢʨʫʧʥʳʭ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ, ʪʝʨʤʠ-

ʥʘʣʠ ʩʠʥʘʧʩʦʚ ʩʦʜʝʨʞʘʪ ʤʝʪʢʠ ʥʘ ʩʠʥʘʧʪʦʬʠʟʠʥ, ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʛʠʧʝʨʪʨʦʬʠʷ 

ʥʝʡʨʦʥʦʚ ʠ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ ʯʝʨʝʟ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʥʝʡʨʦʥʳ 

ʉɸ1, ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï ʥʝʡʨʦʥʳ ʉɸ3, ʞʸʣʪʘʷ ʩʪʨʝʣʢʘ ï ʙʝʣʦʝ ʚʝʱʝʩʪʚʦ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠ-

ʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʩʠʥʘʧʪʦʬʠʟʠʥʘ. ʆʙʲʝʢʪʠʚ Ĭ40, ʰʢʘʣʘ ï 100 ʤʢʤ. 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨ38-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʚ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʫʤʝʥʴʰʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʩʣʦʝ ʧʦʣʷ ʉɸ3 ʠ ʉɸ1. ʇʣʦʱʘʜʴ ʘʢʩʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨ38-ʧʦʟʠʪʠʚʥʳʭ ʪʝʨʤʠʥʘʣʝʡ 

ʧʦʩʣʝ ʠʰʝʤʠʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ (ʨʠʩ. 21). ɺʩʸ ʵʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʩʠʥʘʧʩʦʚ ʥʘ ʪʝʣʘʭ ʠ ʜʝʥʜʨʠʪʘʭ ʥʝʡʨʦʥʦʚ ʚ ʧʦʣʴʟʫ 

ʘʢʩʦʩʦʤʘʪʠʯʝʩʢʠʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʨʤʦʟʥʳʤʠ. ɺʧʦʣʥʝ 

ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʥʝʡʨʦʥʦʚ ʦʪ ʛʠʧʝʨʚʦʟʙʫʞ-

ʜʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʘʡʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʣʫʪʘʤʘʪʘ ʚ ʦʩʪʨʦʤ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ.  

ʅʘʨʫʰʝʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʬʬʝʨʝʥʪʥʳʭ ʥʝʡʨʦʥʦʚ ʛʠʧʧʦʢʘʤʧʘ 

ʉɸ1, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘʨʫʰʝʥʠʝ ʝʛʦ ʬʫʥʢʮʠʡ, ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʠʩ-

ʬʫʥʢʮʠʠ ʜʨʝʚʥʝʡ ʢʦʨʳ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʡ ʢ ʨʘʟʚʠʪʠʶ ʜʠʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʦ-

ʨʘʞʝʥʠ ̫ʤʦʟʛʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘ ʩʯʸʪ ʘʢʪʠʚʘʮʠʠ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʫʚʝʣʠ-

ʯʝʥʠ ̫ʦʙʲʸʤʘ ʥʝʡʨʦʥʦʚ. 

3.1.2. ʇʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʥʝʡʨʦ-ʛʣʠʦ-ʩʦʩʫʜʠʩʪʳʭ  

ʢʦʤʧʣʝʢʩʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ  

ʇʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʳʷʚʣʝʥʘ ʜʠʬʬʫʟʥʦ-ʦʯʘʛʦ-

ʚʘ ̫ʜʝʩʪʨʫʢʪʠʚʥʘ ̫ʠ ʨʝʧʘʨʘʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʥʘ ̫ʨʝʦʨʛʘʥʠʟʘʮʠ ̫ʉʄʂ, ʛʠʧʧʦ-

ʢʘʤʧʘ ʠ ʄʊ. ʏʝʨʝʟ 1 ʠ 3 ʩʫʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ-

ʪʝʥʠ, ʛʠʧʝʨʭʨʦʤʥʳʝ ʠ ʥʦʨʤʦʭʨʦʤʥʳʝ ʥʝʡʨʦʥʳ. ɺ ʩʨʝʟʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʅʠʩ-

ʩʣʶ, ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪ ʩʦʜʝʨʞʘʥʠʝ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦ-

ʣʝʤ) ʫʤʝʥʴʰʘʣʦʩʴ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʪʜʝʣʘʭ ʤʦʟʛʘ: ʚ ʉʄʂ - ʥʘ 58,3% (c2 = 

34,6, p <0,001), ʚ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ - ʥʘ 54,4% (c2 = 23,8, p <0,001) ʠ ʚ ʄʊ - ʥʘ 

29,6% (c2 = 48,9, p <0,001). ɿʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʄʊ ʠ 

ʉʄʂ (c2 = 8,2, p = 0,001), ʄʊ ʠ ʛʠʧʧʦʢʘʤʧʘ (c2 = 7,0; p = 0,001). ʉʦʜʝʨʞʘʥʠʝ 

ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʉʄʂ ʠ ʛʠʧʧʦʢʘʤʧʝ ʥʝ ʨʘʟʣʠʯʘʣʦʩʴ (c2 = 1,1; p = 0,27).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʢʨʳʩ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʠʰʝʤʠʠ 30-60% ʥʝʡʨʦʥʦʚ ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʝʘʢʪʠʚ-

ʥʳʤ ʠ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. ɺ ʠʪʦʛʝ, ʦʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʥʝʡʨʦʥʦʚ ʚ ʉʄʂ ʠ ʛʠʧʧʦʢʘʤʧʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʩʥʠʞʘʣʘʩʴ. ʊʘʢ, ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʣʦʝ V ʉʄʂ (ʥʘ 1 ʤʤ2 ʧʦʣʷ ʟʨʝʥʠʷ) 

ʚʳʷʚʣʷʣʦʩʴ 279,8 (246,2-291,5) ʥʝʡʨʦʥʦʚ, ʘ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ï 233,2 
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(214,6-267,8) (p<0,01). ɺ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

2136,5 (1722,4-2357,5) ʠ 1709,2 (1507,5-2062,3) ʢʣʝʪʦʢ (p <0,01). ɺ ʄʊ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʦʙʱʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʡʨʦʥ-

ʥʳʭ ʢʣʝʪʦʢ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ: ʢʦʥʪʨʦʣʴ ï 199,8 

(167,3-216,5), ʯʝʨʝʟ 3 ʩʫʪ ï 173,2 (152,5-208,2) (p>0,05) (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ). ɼʠʥʘʤʠʢʘ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʪʤʝʯʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪ 

(ANOVA ʌʨʠʜʤʘʥʘ, p<0,05), ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʤʝʞʜʫ ʦʪʜʝʣʘʤʠ ʚ ʢʦʥʪʨʦʣʝ 

ʠ ʧʦ ʩʨʦʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ (ANOVA ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ, p <0,01).  

ʀʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʦʚ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ ʥʝʡʨʦ-

ʛʣʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʯʝʨʝʟ 3 ʩʫʪ ï ʚ 

1,2-1,5 ʨʘʟʘ (c2 >8,2; p <0,01). ʊʘʢ, ʧʨʠ ʧʦʤʦʱʠ ʦʢʨʘʩʢʠ ʥʘ GFAP, ʦʙʱʘʷ ʧʣʦ-

ʱʘʜʴ ʯʘʩʪʠʮ ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʘʩʪʨʦʮʠʪʦʚ ʚ ʢʦʥʪʨʦʣʝ ʥʘ ʩʨʝʟʘʭ ʉʄʂ ʩʦ-

ʩʪʘʚʣʷʣʘ 16,2% (95% ɼʀ: 11,4-22,1%), ʘ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʵʪʦʪ ʧʦʢʘʟʘ-

ʪʝʣʴ ʚ ʉʄʂ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 52,2% (95% ɼʀ: 45,0-59,3%; c2 = 10,2, p<0,001). 

ɺ ʛʠʧʧʦʢʘʤʧʝ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8,1% (95% ɼʀ: 4,7-12,8%) ʠ 16,2% (95% ɼʀ: 

4,8-12,8%; c2 = 3,4, p = 0,02); ʚ ʄʊ ï 12,6% (95% ɼʀ: 8,3-18,0%) ʠ 21,2% (95% 

ɼʀ: 16,6-28,6%; c2 = 3,2, p = 0,03).  

ɻʠʧʝʨʪʨʦʬʠʷ ʟʨʝʣʳʭ ʘʩʪʨʦʮʠʪʦʚ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʸʤʘ ʪʝʣʘ, 

ʩʪʝʧʝʥʠ ʨʘʟʚʝʪʚʣʝʥʠʷ, ʜʣʠʥʳ ʠʭ ʦʪʨʦʩʪʢʦʚ (ʨʠʩ. 23, ʙ), ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʘʢʪʠ-

ʚʘʮʠ ̫ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʩʝʜʥʠʭ ʢʣʝʪʦʢ. ʅʘ ʬʨʦʥʪʘʣʴʥʳʭ ʛʠʩʪʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʧʦʷʚʣʷʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ Ki-67-ʧʦʟʠʪʠʚʥʳʭ ʛʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ (ʨʠʩ. 23, ʘ, ʙ, ʚ). ɺ ʢʦʥʪʨʦʣʝ ʦʪʤʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ Ki-67-ʧʦʟʠʪʠʚʥʳʝ 

ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. 

ʉ ʧʦʤʦʱʴʶ ʦʢʨʘʩʢʠ ʥʘ GFAP ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʠ ʢʦʥʛʣʦ-

ʤʝʨʘʪʳ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʭ ʛʣʠʦʮʠʪʦʚ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʷʜʨʝ ʤʝʪʦʢ ʢ Ki-

67 (ʨʠʩ. 23, ʙ; 24, ʘ). ʆʩʦʙʝʥʥʦ ʵʪʦ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʦʚ. ɼʘʥʥʳʝ ʢʣʝʪʢʠ ʚʳʷʚʣʷʣʠʩʴ ʚ ʚʠʜʝ ʮʝʧʦʯʝʢ 

ʤʝʞʜʫ ʥʝʨʚʥʳʤʠ ʚʦʣʦʢʥʘʤʠ (ʨʠʩ. 24, ʙ).  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚ ʩʝʨʦʤ ʚʝʱʝʩʪʚʝ ʉʄʂ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʭ 

Ki-67-ʧʦʟʠʪʠʪʚʥʳʭ ʢʣʝʪʦʢ (ʘʩʪʨʦʮʠʪʦʚ) ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʦʢʨʘʰʠʚʘʥʠʝʤ ʷʜʨʘ 

ʯʝʨʝʟ 3 ʩʫʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ) 

ʜʦ 18,6% (95% ɼʀ: 13,5-24,7%) ʦʪ ʚʩʝʭ ʛʣʠʦʮʠʪʦʚ, ʘ ʚ ʛʠʧʧʦʢʘʤʧʝ ʠ ʄʊ ï ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 7,5% (95% ɼʀ: 4,3-12,1%) ʠ 10,7% (95% ɼʀ: 6,8-15,9%). 
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ʈʠʩ. 23 - ɻʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (ʪʝʣʘ ʠ ʦʪʨʦʩʪʢʠ, ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʦʪʤʝʯʝʥʦ ʢʨʘʩʥʳʤʠ ʩʪʨʝʣ-

ʢʘʤʠ) ʩʣʦʷ III  ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ (ʘ ï 6ʯ, ʙ ï 

3 ʩʫʪ): ʛʠʧʝʨʪʨʦʬʠʷ ʘʩʪʨʦʮʠʪʦʚ ʯʝʨʝʟ 3 ʩʫʪ ʨʝʧʝʨʬʫʟʠʠ. ʅʝʡʨʦʥʳ ʤʝʞʜʫ ʛʣʠʘʣʴʥʳʤʠ ʢʣʝʪ-

ʢʘʤʠ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤʠ ʩʪʨʝʣʢʘʤʠ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ, ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ ʢ ʛʣʠʘʣʴʥʦʤʫ ʢʠʩʣʦʤʫ ʬʠʙʨʠʣʣʷʨʥʦʤʫ ʙʝʣʢʫ. ʆʙʲʝʢʪʠʚ ʭ40, ʰʢʘʣʘ ï 50 ʤʢʤ. 

 

 

 

 

ʈʠʩ. 24 - ʉʄʂ, ʙʝʣʦʝ ʚʝʱʝʩʪʚʦ ʠ ɿʌ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʪʠʰʝʤʠ-

ʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ: ʧʨʦʣʠʬʝʨʘʮʠʷ ʘʩʪʨʦʮʠʪʦʚ (ʘ, ʙ, ʚ), ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʦʚ (ʙ) ʠ ʥʝʡʨʦʥʦʚ 

(ʚ). Ki-67-ʧʦʟʠʪʠʚʥʳʝ ʷʜʨʘ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ, ʤʦ-

ʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ ʢ Ki-67. ʆʙʲʝʢʪʠʚ ʭ40, ʰʢʘʣʘ ï 50 ʤʢʤ. 
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ʏʝʨʝʟ 6 ʯ ʠ 1 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʬʦʥʝ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ 

ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʠʧʝʨʪʨʦʬʠʠ (GFAP) ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ (Ki-67) ʘʩʪʨʦʮʠʪʦʚ ʥʝ ʦʪ-

ʤʝʯʝʥʦ (ʨʠʩ. 23, ʘ). 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʡʨʦʥʘʭ ʉʄʂ, ʉɸ1-ʉɸ4 ʛʠʧʧʦʢʘʤʧʘ ʠ 

ʄʊ (ʚ ʢʦʥʪʨʦʣʝ ʠ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ) ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝ 

ʘʢʪʠʚʠʨʦʚʘʣʠʩʴ ï Ki-67-ʧʦʟʠʪʠʚʥʳʝ ʷʜʨʘ ʥʝʡʨʦʥʦʚ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. ʄʝʪʢʘ ʧʦ-

ʩʣʝ ʦʢʨʘʩʢʠ ʣʦʢʘʣʠʟʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʷʜʨʘʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʦʯʝʥʴ ʨʝʜʢʦ ï 

ʚ ʧʝʨʠʮʠʪʘʭ. ʆʜʥʘʢʦ ʚʠʟʫʘʣʴʥʦ ʚ ɿʌ ʛʠʧʧʦʢʘʤʧʘ ʩʨʝʜʠ ʟʝʨʥʠʩʪʳʭ ʥʝʡʨʦʥʦʚ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʙʦʣʴʰʠʝ ʝʜʠʥʠʯʥʳʝ ʤʝʯʝʥʥʳʝ ʘʥʪʠʪʝʣʘʤʠ ʢ Ki-67 ʷʜʨʘ, 

ʧʦ ʨʘʟʤʝʨʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʥʝʡʨʦʥʘʤ (ʨʠʩ. 24, ʚ).  

ɺ III ʩʣʦʝ ʥʦʚʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ 

ʧʝʨʠʦʜʝ ʦʪʤʝʯʘʣʘʩʴ ʛʠʧʝʨʪʨʦʬʠʷ ʤʥʦʛʠʭ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ ʯʝʨʝʟ 3 ʩʫʪ 

ʨʝʧʝʨʬʫʟʠʠ (ʨʠʩ. 25). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 25 - ɻʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (ʪʝʣʘ ʠ ʦʪʨʦʩʪʢʠ, ʢʦʨʠʯ-

ʥʝʚʳʡ ʮʚʝʪ, ʦʪʤʝʯʝʥʦ ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ) ʩʣʦʷ III  

ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʦʡ ʢʨʳʩʳ ʚ ʧʦʩʪʠʰʝʤʠʯʝ-

ʩʢʦʤ ʧʝʨʠʦʜʝ (ʘ ï 3 ʩʫʪ): ʛʠʧʝʨʪʨʦʬʠʷ ʘʩʪʨʦʮʠʪʦʚ 

ʯʝʨʝʟ 3 ʩʫʪ ʨʝʧʝʨʬʫʟʠʠ. ʅʝʡʨʦʥʳ ʤʝʞʜʫ ʛʣʠʘʣʴ-

ʥʳʤʠ ʢʣʝʪʢʘʤʠ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤʠ ʩʪʨʝʣʢʘʤʠ. ʀʤ-

ʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ, ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ ʢ ʛʣʠʘʣʴʥʦʤʫ ʢʠʩʣʦʤʫ ʬʠʙʨʠʣʣʷʨʥʦʤʫ 

ʙʝʣʢʫ. ʆʙʲʝʢʪʠʚ ʭ40, ʰʢʘʣʘ ï 50 ʤʢʤ. 
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3.1.3. ʊʠʥʢʪʦʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʣʝʪʦʢ ʥʝʨʚʥʦʡ ʪʢʘʥʠ  

ʠ ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ ʚ ʘʩʧʝʢʪʝ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ  

ʧʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ  

ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʬʘʢʪʥʳʭ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ (ɸʊʅ) ʚ ʉʄʂ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʦʥʪʨʦʣʴʥʳʭ ʙʝʣʳʭ ʢʨʳʩ Wistar ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ ʟʘʙʦʨʘ ʤʘʪʝʨʠʘʣʘ: 1) ʥʘʨʢʦʟ ʧʨʠ ʧʦʤʦʱʠ Zoletil 100; 2) 

ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʜʣʷ ʪʨʘʥʩʢʘʨʜʠʘʣʴʥʦʡ ʧʝʨʬʫʟʠʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝ-

ʥʠʷ; 3) ʧʝʨʬʫʟʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʥʘʯʘʣʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ; 4) ʧʦ-

ʩʣʝʜʫʶʱʘʷ ʧʝʨʬʫʟʠʷ 4% ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜʦʤ; 5) ʘʢʢʫʨʘʪʥʦʝ ʚʩʢʨʳʪʠʝ ʠ 

ʦʩʪʦʨʦʞʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩʳ; 6) ʜʘʣʴʥʝʡ-

ʰʘʷ ʜʦʬʠʢʩʘʮʠʷ ʚ ʪʝʯʝʥʠʝ 12 ʯ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʨʘʩʪʚʦʨʝ. ʅʘʨʫʰʝʥʠʝ ʭʦʪʷ ʙʳ 

ʦʜʥʦʛʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʘʚʠʣ ʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʣʝʡ (ʨʘʟʥʦʡ ʬʦʨʤʳ 

ʠ ʨʘʟʤʝʨʦʚ) ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʦʥʦʤʦʨʬʥʳʭ ɸʊʅ (ʨʠʩ. 26, ʘ, ʙ). 

ʇʨʠ ʧʝʨʬʫʟʠʦʥʥʦʡ ʬʠʢʩʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘ ʬʦʥʝ ʥʝʠʟʤʝʥʸʥʥʦʛʦ ʩʪʨʫʢ-

ʪʫʨʳ ʥʝʡʨʦʧʠʣʷ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʣʘʜʘʣʠ ʪʠʧʠʯʥʳʝ ʥʦʨʤʦʭʨʦʤʥʳʝ 

ʥʝʡʨʦʥʳ ʩ ʚʳʨʘʞʝʥʥʳʤ ʢʨʫʛʣʳʤ ʩʚʝʪʣʳʤ ʷʜʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʫʟʢʠʡ ʦʙʦʜʦʢ 

ʙʘʟʦʬʠʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʅʠʩʩʣʷ ʠ ʢʨʫʧʥʦʝ ʷʜʨʳʰʢʦ.  

 

 

ʈʠʩ. 26 - ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʩʣʦʠ II-III; ʢʦʥʪʨʦʣʴ): ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʥʦ-

ʤʦʨʬʥʳʭ ʥʦʨʤʦʭʨʦʤʥʳʭ (ʘ, ʬʠʢʩʘʮʠʷ ʧʝʨʬʫʟʠʝʡ) ʠ ɸʊʅ (ʙ, ʠʤʤʝʨʩʠʦʥʥʘʷ ʬʠʢʩʘʮʠʷ). 

ʉʪʨʝʣʢʠ ï ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ, * ï ʥʝʡʨʦʧʠʣʴ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ: 

Ĭ40, ʰʢʘʣʘ ï 50 ʤʢʤ. 
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ʇʦʣʫʞʠʜʢʦʝ ʩʦʜʝʨʞʠʤʦʝ ʪʘʢʠʭ ʥʝʡʨʦʥʦʚ ʠʤʝʣʦ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʝ ʦʢʨʘʰʠ-

ʚʘʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʩʣʘʙʦʡ ʵʦʟʠʥʦʬʠʣʠʝʡ. ʇʨʠ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ɸʊʅ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʷʚʣʷʣʠ (ʨʠʩ. 27). ɼʣʷ ɸʊʅ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʤʤʝʨʩʠʦʥʥʦʡ 

ʬʠʢʩʘʮʠʠ, ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʪʝʣʘ ʥʝʡʨʦʥʘ ʚ 1,57 

(1,52ï1,65) ʨʘʟʘ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ; p=0,001), ʝʛʦ ʜʝʬʦʨʤʘʮʠʷ, ʠʟʤʝʥʝʥʠʝ 

ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʷʜʨʘ. ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʵʦʟʠʥʦʬʠʣʠʠ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ; ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʣʠʩʴ 

ʯʸʪʢʠʝ ʢʦʥʪʫʨʳ ʷʜʨʘ ʠ ʷʜʨʳʰʢʘ, ʠʭ ʙʘʟʦʬʠʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ (ʨʠʩ. 

27). ʇʨʠ ʠʤʤʝʨʩʠʦʥʥʦʡ ʬʠʢʩʘʮʠʠ ʠʟ 25 ʩʣʫʯʘʡʥʳʭ ʧʦʣʝʡ ʟʨʝʥʠʷ ʢʦʨʳ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 17 ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʣʷ ɸʊʅ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʝʨʬʫʟʠʦʥʥʦʡ ʬʠʢʩʘʮʠʠ ï ʪʦʣʴʢʦ ʚ 6 (c2=8,1; p=0,01). 

 

 
 

ʈʠʩ. 27 - ʇʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʩʣʦʠ III  ʠ V; ʢʦʥʪʨʦʣʴ) ʧʨʠ ʧʝʨʬʫ-

ʟʠʦʥʥʦʡ (1ï7) ʠ ʠʤʤʝʨʩʠʦʥʥʦʡ (8ï12) ʬʠʢʩʘʮʠʠ: ʥʦʨʤʦʭʨʦʤʥʳʝ (1ï7) ʠ ɸʊʅ (8ï12) 

ʥʝʡʨʦʥʳ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʮʠʪʦʧʣʘʟʤʘ, ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʷʜʨʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ 

ʠ ʵʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ: Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ. 

 

ʂʨʘʡʥʝ ʨʝʜʢʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ (1 ï 2) ʧʦʩʣʝ ʠʤʤʝʨʩʠʦʥʥʦʡ ʠ ʧʝʨʬʫʟʠʦʥʥʦʡ 

ʬʠʢʩʘʮʠʠ ʧʨʠʞʠʟʥʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʢʦʨʝ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ ʚʩʪʨʝʯʘʣʠʩʴ ɸʊʅ 

ʩ ʚʳʨʘʞʝʥʥʦʡ ʦʙʝʟʚʦʞʠʚʘʥʥʦʩʪʴʶ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʩʠʣʴʥʳʤ ʩʤʦʨʱʠʚʘʥʠʝʤ 

ʪʝʣ ʥʝʡʨʦʥʦʚ, ʠʟʤʝʥʸʥʥʳʭ ʜʦ ʰʪʦʧʦʨʦʦʙʨʘʟʥʳʭ ʜʝʥʜʨʠʪʦʚ, ʠ ʨʘʩʧʘʜ ʢʣʝʪʦʯ-

ʥʦʛʦ ʷʜʨʘ ʥʝʡʨʦʥʘ ʥʘ ʯʘʩʪʠ. 

ʇʨʠ ʧʦʤʦʱʠ ʧʣʘʛʠʥʘ Color inspector 3D, ImageJ 1.53 ʠʟʫʯʝʥ ʧʠʢʩʝʣʴʥʳʡ 

ʩʦʩʪʘʚ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʢʦʥʪʨʦʣʴʥʳʭ ʥʝʡʨʦʥʦʚ, ɸʊʅ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʪʝʤʥʳʭ ʥʝʡʨʦʥʦʚ (ɼʊʅ) ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʝʞʜʫ ʥʠʤʠ ʦʙʥʘʨʫʞʝʥʦ 
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ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ. ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʣʷ ɸʊʅ ʠ ɼʊʅ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʚʳʨʘʞʝʥʥʦʝ ʢʨʘʩʥʦʝ ʩʤʝ-

ʱʝʥʠʝ (ʨʠʩ. 28, ʘ, ʙ, ʚ). ʇʨʠ ʵʪʦʤ ɸʊʅ ʠ ɼʊʅ ʠʤʝʣʠ ʩʭʦʞʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʠʢʩʝʣʝʡ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʮʚʝʪʦʤ (ʨʠʩ. 28, ʙ, ʚ). ʆʜʥʘʢʦ ʫ ɼʊʅ ʦʙʥʘʨʫʞʝʥʦ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʠʥʠʭ ʧʠʢʩʝʣʝʡ ʚ 3D ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʙʘʟʦʬʠʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʥʝʢʦʪʦʨʳʭ ɼʊʅ.  

 

 

ʈʠʩ. 28 - ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʢʩʝʣʝʡ ʮʚʝʪʥʳʭ (RBG) ʠʟʦʙʨʘʞʝʥʠʡ ʥʦʨ-

ʤʦʭʨʦʤʥʳʭ (ʘ), ʘʨʪʝʬʘʢʪʥʳʭ (ʙ) ʠ ʧʨʠʞʠʟʥʝʥʥʦ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʸʥʥʳʭ (ʚ) ʧʠʨʘʤʠʜ-

ʥʳʭ ʥʝʡʨʦʥʦʚ ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʩʣʦʡ V) ʧʨʠ ʧʝʨʬʫʟʠʦʥʥʦʡ (ʘ, ʚ) ʠ ʠʤʤʝʨʩʠʦʥʥʦʡ (ʙ) 

ʬʠʢʩʘʮʠʠ: ʘʨʪʝʬʘʢʪʥʳʝ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʸʥʥʳʝ ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʦʝ 

ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ (ʩʪʨʝʣʢʘ). ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ: Ĭ100. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʢʦʪʦʨʳʝ ɸʊʅ ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ ʠ ʪʠʥʢʪʦʨʠʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʩʚʦʡʩʪʚʘʤ ʧʦʭʦʞʠ ʥʘ ɼʊʅ ʠ 

ʤʦʛʣʠ ʧʦʚʣʠʷʪʴ ʥʘ ʠʪʦʛʦʚʳʡ ʘʥʘʣʠʟ ʠ ʠʭ ʚʝʨʠʬʠʢʘʮʠʶ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʧʨʠ-

ʞʠʟʥʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʠ ʫʩʠʣʠʚʘʣʠ ʠʭ ʧʫʪʸʤ ʜʝʛʠʜʨʘʪʘʮʠʠ 

ʮʠʪʦʤʘʪʨʠʢʩʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ɼʊʅ ʚ ʧʝʨʠʦʜ ʦʩʪʨʦʡ ʮʝʨʝʙʨʘʣʴʥʦʡ ʠʰʝʤʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨ-

ʬʫʟʠʦʥʥʳʡ ʤʝʪʦʜ ʬʠʢʩʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʦ ʨʘʟ ʩʥʠ-

ʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ɸʊʅ ʧʨʠ ʝʱʸ ʦʜʥʦʤ ʫʩʣʦʚʠʠ ʙʝʨʝʞʥʦʛʦ ʦʙʨʘ-

ʱʝʥʠʷ ʩ ʧʨʦʙʘʤʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʏʝʨʝʟ 1, 3 ʠ 7 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʊʅ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʦʪʥʝʩʪʠ ʢ ɼʊʅ (ʨʠʩ. 29, ʘ, ʙ, ʚ). ɺ ʧʦʣʝ 

ʟʨʝʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʦʙʨʘʪʠʤʦ ʠʟʤʝʥʸʥʥʳʝ ɼʊʅ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʛʣʫʙʦʢʠʭ ʨʘʟ-

ʨʫʰʝʥʠʡ ʷʜʨʘ ʠ ʩʪʨʫʢʪʫʨʳ ʮʠʪʦʧʣʘʟʤʳ, ʩ ʩʦʭʨʘʥʸʥʥʳʤ ʷʜʨʳʰʢʦʚʳʤ ʘʧʧʘʨʘ-

ʪʘʤ, ʘ ʪʘʢʞʝ ʫʤʝʨʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʸʤʘ ʪʝʣʘ ʥʝʡʨʦʥʘ.  
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ʈʠʩ. 29 - ʇʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʩʣʦʷ V ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʨʝʟ 1 (ʘ, ʙ) ʠ 7 ʩʫʪ (ʚ) ʧʦʩʣʝ 

40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ): ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ɼʊʅ, ʛʝʪʝʨʦʤʦʨʬʥʦʩʪʴ ʥʦʨʤʦʭʨʦʤ-

ʥʳʭ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ ɼʊʅ (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ), ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʙʝ-

ʣʳʝ ʩʪʨʝʣʢʠ). ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ (ʘ, ʙ), ʧʦ ʅʠʩʩʣʶ (ʚ). ʆʙʲʝʢʪʠʚ: Ĭ100, 

ʰʢʘʣʘ ï 20 ʤʢʤ. 

 

ɸʥʘʣʠʟ ʧʨʠʞʠʟʥʝʥʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʫ  ʁʚ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʠ ʦʢʨʘʩʢʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ ʦʪʤʝʯʘʶʪ ʢʘʢ çʢʨʘʩʥʳʝ ʤʸʨʪ-

ʚʳʝ ʥʝʡʨʦʥʳè, çʦʩʪʨʳʝ ʧʠʢʥʦʤʦʨʬʥʳʝ ʥʝʡʨʦʥʳè, çɻ ʦʟʠʥʦʬʠʣʴʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ 

ʥʝʡʨʦʥʦʚè, ʚʳʷʚʠʣ ʚʳʨʘʞʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʸʤʘ ʪʝʣ ʥʝʡʨʦʥʘ, ʠʥʪʝʥʩʠʚʥʫ  ʁ

ʵʦʟʠʥʦʬʠʣʠ ʁ̫ ʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ, ʫʪʨʘʪʫ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʘʟʦʬʠʣʴʥʦʛʦ ʚʝʱʝ-

ʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʥʝʡʨʦʥʦʚ ʩ ʤʝʣʢʠʤʠ ʩʤʦʨʱʝʥʥʳʤʠ ʪʸʤʥʦ-ʦʢʨʘʰʝʥʥʳʤʠ 

ʧʠʢʥʦʪʠʯʝʩʢʠʤʠ ʷʜʨʘʤʠ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʢʦʥʪʫʨʦʚ ʷʜʨʘ (ʨʠʩ. 29, ʘ, ʙ, ʚ). ɼʣʷ 

ʥʝʢʦʪʦʨʳʭ ʪʘʢʠʭ ɼʊʅ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʷʜʨʝ ʠ ʮʠʪʦʧʣʘʟʤʝ (ʨʠʩ. 29, ʚ). 

ʇʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʚ ʉʄʂ ʦʪʤʝʯʝʥʳ ʧʨʠʟʥʘʢʠ ʚʘʢʫʦʣʠʟʘʮʠʠ ʧʝ-

ʨʠʢʘʨʠʦʥʦʚ ɼʊʅ, ʜʝʥʜʨʠʪʦʚ ʠ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʛʣʠʠ ʥʝʡʨʦʧʠʣʷ (ʨʠʩ. 30, ʘ, ʙ). 

ʋ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ Wistar ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʛʠʜʨʘʪʘʮʠʠ ʥʝʨʚʥʦʡ 

ʪʢʘʥʠ ʢʦʨʳ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʟʦʥ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 5,4% 

(2,8ī7,9) ʧʦʣʷ ʟʨʝʥʠʷ. ʏʝʨʝʟ 1 ʩʫʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 17,6% (11,5ï

18,7) (Mann-Whitney U Test, p=0,0001), ʘ ʯʝʨʝʟ 3 ʩʫʪ ʦʯʘʛʠ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ 

ʦʭʚʘʪʳʚʘʣʠ ʣʠʰʴ 13,4% (9,4ï15,2), ʯʝʨʝʟ 7 ʩʫʪ ï 13,2% (11,5ï17,2) ʢʦʨ,r ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ (Mann-Whitney U Test, p=0,001).  

ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʝʪʝʨʦʤʦʨʬʥʦʩʪʴ ʛʠʜʨʦʧʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʡʨʦʧʠʣʝ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚʦʢʨʫʛ ʥʝʡʨʦʥʦʚ ʠ ʩʦʩʫʜʦʚ. ʇʨʝʦʙʣʘ-

ʜʘʁʱʠʡ ʦʙʲʸʤ ʟʦʥ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʩʚʷʟʘʥ ʩ ʥʝʡʨʦʧʠʣʝʤ (ʜʝʥʜʨʠʪʳ, ʩʠʥʘʧʩʳ, 
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ʦʪʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ) ʠ ʤʠʢʨʦʩʦʩʫʜʘʤʠ (ʦʪʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ). ʊʦʣʴʢʦ ʣʠʰʴ 

ʜʣʷ ʝʜʠʥʠʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʠʢʥʦʤʦʨʬʥʳʭ ɼʊʅ, ʦʪʤʝʯʝʥʳ ʧʨʦʷʚ-

ʣʝʥʠʷ ʧʝʨʠʮʝʣʣʶʣʷʨʥʦʛʦ ʦʪʸʢʘ. ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩʦʩʝʜʥʠʝ ɼʊʅ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ɸʊʅ, ʦʙʳʯʥʦ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʜʝʛʝʥʝʨʘʮʠʠ.  

 

 

ʈʠʩ. 30 - ʇʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʩʣʦʷ III  ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʨʝʟ 3 (ʘ, ʙ) ʠ 7 ʩʫʪ (ʚ, ʛ) ʧʦʩʣʝ 

40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ): ʚʘʢʫʦʣʠʟʘʮʠʷ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠ ʥʝʡʨʦʧʠʣʷ (ʘ, ʙ), ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʜʝʛʝʥʝʨʘ-

ʮʠʠ ʩʦʩʝʜʥʠʭ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʙ, ʚ), ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʩʪʨʦʮʠʪʦʚ (ʞʸʣʪʳʝ ʩʪʨʝʣʢʠ), ʤʠʢ-

ʨʦʛʣʠʦʮʠʪʦʚ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ). * ï ʥʝʡʨʦʧʠʣʴ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ (ʘ, ʙ), ʧʦ ʅʠʩʩʣʶ (ʚ, ʛ). ʆʙʲʝʢʪʠʚ: Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ. 

 

ʇʦʩʣʝ ʆʆʉɸ ʧʨʠ ʘʥʘʣʠʟʝ ʩʨʝʟʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠ-

ʥʦʤ, ʧʦ ʅʠʩʩʣʶ, ɼʊʅ ʠʤʝʣʠ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʜʝʛʠʜʨʘʪʘʮʠʠ ʪʝʣ ʥʝʡʨʦʥʦʚ, ʜʝ-

ʩʪʨʫʢʮʠʠ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʛʠʜʨʦʧʠʯʝʩʢʦʡ ʜʠʩʪʨʦʬʠʠ (ʨʠʩ. 29, ʙ, ʚ). 

ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʟʦʥʝ ʜʝʛʝʥʝʨʘʪʠʚʥʦʡ ʘʣʴʪʝʨʘʮʠʠ ʥʝʡʨʦ-

ʥʦʚ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʘʩʪʨʦʮʠʪʦʚ, ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠʛʦʜʝʥʜʨʦ-

ʮʠʪʦʚ (ʨʠʩ. 29).  

ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʚʠʜʠʤʳʤ ʷʜʨʳʰ-

ʢʦʤ ʚ ʩʣʦʝ III ʢʦʥʪʨʦʣʴʥʳʭ ʙʝʣʳʭ ʢʨʳʩ ʙʳʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʣʦʝ V ʉʄʂ. ʇʦʩʣʝ 

40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʜʣʷ ʩʣʦʷ III  (H=22,4; df=2; p=0,001) ʠ ʩʣʦʷ V (H=15,2; df=2; 

p=0,004) ʤʝʞʜʫ ʩʨʦʢʘʤʠ (1 ï 3 ï 7 ʩʫʪ) ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟ-

ʣʠʯʠʷ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ (ANOVA Kruskal-Wallis). ʏʝʨʝʟ 7 ʩʫʪ ʚ ʩʣʦʝ III, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʵʪʦ ʟʥʘʯʝʥʠʝ ʫʤʝʥʴʰʘʣʦʩʴ ʥʘ 26,4% (p=0,001), ʘ ʚ 

ʩʣʦʝ V ï ʥʘ 18,5% (Mann-Whitney U Test; p=0,01). ʋʧʦʨʷʜʦʯʝʥʥʘʷ ʚʳʙʦʨʢʘ 

ʠʤʝʣʘ ʙʦʣʴʰʦʡ ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʙʨʦʩ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʦʯʘʛʦʚʦʡ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʵʣʠʤʠʥʘʮʠʠ ʥʝʡʨʦʥʦʚ (ʨʠʩ. 31).  
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ʈʠʩ. 31 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʥʘ 1 ʤʤ2) ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʉʄʂ (ʩʣʦʠ III, V) 

ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ. 

ʇʨʠʤʝʯʘʥʠʝ. * ī ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ, ʇ ī ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ, III -V ī ʤʝʞʜʫ ʩʣʦʷʤʠ 

(Mann-Whitney U Test). ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ p<0,05. ʄʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʢʘʢ ʤʝʜʠʘʥʘ ʠ ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ. 

 

ʇʨʠ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʨʦʥʪʘʣʴʥʳʭ ʩʨʝʟʦʚ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʊʅ ʦʪʤʝʯʝʥʦ ʯʝʨʝʟ 3 ʠ 7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʚ ʩʣʦʝ V (ʪʘʙʣ. 

9). ʇʨʠ ʵʪʦʤ ʜʦʣ̫ ʧʠʢʥʦʤʦʨʬʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʯʝʨʝʟ 1ï3 ʩʫʪ ʚ 

ʩʣʦʝ III  ʩʦʩʪʘʚʠʣʘ 8/200, ʚ ʩʣʦʝ V ï 13/200, ʘ ʯʝʨʝʟ 7 ʩʫʪ ʙʳʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ï 19/200 (c2=3,9; df=1; p=0,046) ʠ 28/200 (c2=5,3; df=1; 

p=0,021) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʷʚʣʷʝʪʩʷ 

ʤʦʜʝʣʴʶ ʥʝʧʦʣʥʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. 

ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʨʘʪʠʤʘʷ ʜʝʩʪʨʫʢʮʠʷ ʥʝʡʨʦʥʦʚ ʧʦʩʣʝ 40-

ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʥʦʩʠʣʘ ʜʠʬʬʫʟʥʦ-ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʷʚʣʷʣʘʩʴ ʚʳʨʘʞʝʥ-

ʥʳʤ ʜʝʬʠʮʠʪʦʤ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ III ʢʦʨʳ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʯʪʦ 

ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʳʩʪʨʝʝ ʨʘʟʨʫʰʘʣʠʩʴ ʤʝʣʢʠʝ ʧʠʨʘʤʠʜʥʳʝ 

ʥʝʡʨʦʥʳ ʩʣʦʷ III, ʘ ʢʨʫʧʥʳʝ ʧʠʢʥʦʤʦʨʬʥʳʝ ʥʝʡʨʦʥʳ ʩʣʦʷ V ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʠ 

ʫʪʠʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʧʝʨʠʦʜʝ.  
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ʊʘʙʣʠʮʘ 9 ï ʉʦʜʝʨʞʘʥʠʝ (ʜʦʣʷ) ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʷʜʨʳʰʢʘʤʠ ʚ ʩʣʦʝ III ʠ V ʉʄʂ ʚ 

ʥʦʨʤʝ ʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ 

ʇʦʜʛʨʫʧʧʳ  
ʉʣʦʠ ʉʄʂ 

III  V 

ʂʦʥʪʨʦʣʴ, 200 ʥʝʡʨʦʥʦʚ 
5/200 

4/200 

p=0,92III -V 

1 ʩʫʪ, 200 ʥʝʡʨʦʥʦʚ  
18/200 

p=0,01* 

24/200 

p=0,0001* 

c2=0,67; df=1; p=0,42III -V 

3 ʩʫʪ, 200 ʥʝʡʨʦʥʦʚ 

40/200 

p<0,0001* 

c2=8,9; df=1; p=0,003ʇ 

92/200 

p<0,0001* 

c2=54,5; df=1; p<0,0001ʇ 

c2=29,4; df=1; p<0,0001III -V 

7 ʩʫʪ, 200 ʥʝʡʨʦʥʦʚ 

36/200 

p<0,0001* 

c2=0,15; df=1; p=0,70 ʇ 

106/200 

p<0,0001* 

c2=1,7; df=1; p=0,19ʇ 

c2=51,9; df=1; p<0,0001III -V 

ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ʚʩʝʭ ʩʨʦʢʦʚ (1 ï 3 ï 7 ʩʫʪ) 
c2=10,4; df=2; p=0,01 c2=82,5; df=2; p<0,0001 

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʢʘʞʜʦʤ ʩʨʦʢʝ ʦʮʝʥʠʚʘʣʠ ʧʦ 200 ʥʝʡʨʦʥʦʚ. * ī ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ), ʇ ī ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ, III -V ī ʤʝʞʜʫ ʩʣʦʷʤʠ (ʢʨʠʪʝʨʠʡ c2).  

 

ʇʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʦʨʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʚ ɼʊʅ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʨʢʝʨʦʚ NSE, HSP-70 ʠ MAP2 (ʨʠʩ. 32, ʘ, ʙ, ʚ). ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɼʊʅ ʠ ʚ ʥʝʡʨʦʧʠʣʝ ʚʳʷʚʣʝʥʳ ʨ38- ʠ ʢʘʩʧʘʟʘ 3-ʧʦʟʠʪʠʚʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ï ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʪʝʨʤʠʥʘʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʣʘʭ ʥʝʡʨʦʥʦʚ ʤʘʨʢʝʨ 

ʘʧʦʧʪʦʟʘ ʢʘʩʧʘʟʘ 3 ʦʪʤʝʯʝʥ ʣʠʰʴ ʚ ʨʝʜʢʠʭ ʝʜʠʥʠʯʥʳʭ ʥʝʡʨʦʥʘʭ (ʨʠʩ. 32, ʛ, ʜ). 

ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʭʨʘʥʥʦʩʪʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʝʣʢʦʚ ɼʊʅ, ʘ ʟʥʘʯʠʪ ʠ 

ʠʭ ʮʠʪʦʩʢʝʣʝʪʘ, ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʧʨʝʜʧʦ-

ʣʘʛʘʪʴ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʢʘʩʧʘʟʳ 3 ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘ-

ʣʷʭ, ʚʝʨʦʷʪʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʸ ʨʦʣʠ ʚ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ. 

ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ɼʊʅ ʩʦʧʨʦʚʦʞʜʘ-

ʣʠʩʴ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ ʥʝʡʨʦʛʣʠʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʉʄʂ. ʀʟʤʝʥʷʣʘʩʴ ʠ ʧʝ-

ʨʝʩʪʨʘʠʚʘʣʘʩʴ ʧʦʧʫʣʷʮʠʷ ʘʩʪʨʦʮʠʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠ-

ʪʦʚ (ʨʠʩ. 33, ʘ, ʙ, ʚ). ʊʘʢ, ʚ ʢʦʥʪʨʦʣʝ ʥʝʡʨʦʛʣʠʘʣʴʥʳʡ (ʘʩʪʨʦʮʠʪʳ) ʠʥʜʝʢʩ ʩʦ-

ʩʪʘʚʠʣ 1,62 (1,53ï1,81), ʘ ʫʞʝ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 2,72 

(2,48ï3,10) (ʤʝʜʠʘʥʘ; Mann-Whitney U Test; p=0,001). ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʝ-

ʧʘʨʘʪʝ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦ-

ʮʠʪʦʚ (ʨʠʩ. 33, ʘ). 
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ʈʠʩ. 32 - ʊʸʤʥʳʝ ʥʝʡʨʦʥʳ ʧʨʠ ʨʝʘʢʮʠʠ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʝʡʨʦʥʘʣʴʥʳʝ ʙʝʣʢʠ: ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʪʠʧʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚ. ʘ ï ʄɸʈ2 (1 ʩʫʪ), ʙ ï NSE (1 ʩʫʪ), ʚ ï 

HSP-70 (7 ʩʫʪ), ʛ ï ʢʘʩʧʘʟʘ 3 (3 ʩʫʪ), ʜ ï ʨ38 (3 ʩʫʪ). * ï ʥʝʡʨʦʧʠʣʴ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ 

ʚʳʷʚʣʝʥʠʝ. ʆʙʲʝʢʪʠʚ: Ĭ40 (ʘ) ʠ Ĭ100 (ʙ-ʜ), ʰʢʘʣʘ ï 50 ʤʢʤ (ʘ) ʠ 20 ʤʢʤ (ʙ-ʜ). 

 

 

ʈʠʩ. 33 - ɸʩʪʨʦʮʠʪʳ (ʘ), ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʳ (ʙ) ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʳ (ʚ) ʩʣʦʷ V ʉʄʂ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʨʝʟ 1 (ʚ), 3 (ʘ) ʠ 7 ʩʫʪ (ʙ) ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ: ʛʠʧʝʨʪʨʦʬʠʷ ʘʩʪʨʦʮʠʪʘ (ʙʝʣʘʷ 

ʩʪʨʝʣʢʘ), ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ (ʢʨʘʩʥʳʝ 

ʩʪʨʝʣʢʠ). * ï ʥʝʡʨʦʥʳ. ʆʢʨʘʩʢʘ: ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ GFAP (ʘ), ʦʢʨʘʩʢʘ ʧʦ ʅʠʩ-

ʩʣʶ (ʙ), ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ AIF1 (ʚ). ʆʙʲʝʢʪʠʚ: Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ. 
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ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʉʄʂ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʤʝʣʢʠʝ ï 

21,2 (30,8ï42,6) ʤʢʤ2 ï ʥʝʘʢʪʠʚʥʳʝ ʤʠʢʨʦʛʣʠʦʮʠʪʳ ʩ ʦʚʘʣʴʥʳʤ ʷʜʨʦʤ (5ʭ7,5 

ʤʢʤ) ʠ ʤʘʣʝʥʴʢʠʤʠ ʪʦʥʢʠʤʠ ʦʪʨʦʩʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʣʠʩʴ ʚ ʩʦʩʪʘʚʝ ʛʣʠʦ-

ʤʠʢʨʦʚʘʩʢʫʣʷʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʚʦʙʦʜʥʦ ʚ ʥʝʡʨʦʧʠʣʝ, ʘ ʪʘʢʞʝ ʚ ʪʝʩʥʦʤ ʢʦʥ-

ʪʘʢʪʝ ʩ ʧʝʨʠʢʘʨʠʦʥʘʤʠ ʙʝʟ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘʤʠ. ɺ ʧʦʩʪʠʰʝʤʠ-

ʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʨʘʟʤʝʨʳ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʜʦ 42,6 (31,3ï51,0) 

ʤʢʤ2 (Mann-Whitney U Test, p=0,0001). ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ 

ʵʪʦʤ ʫʨʦʚʥʝ ʜʘʞʝ ʯʝʨʝʟ 3 ʠ 7 ʩʫʪ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʤʝʨʝ ʷʚʣʷʶʪʩʷ 

ʧʨʦʷʚʣʝʥʠʝʤ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʘʤʝʙʦʠʜʥʳʭ ʤʠʢʨʦ-

ʛʣʠʦʮʠʪʦʚ (ʨʠʩ. 33, ʙ), ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʥʝʧʨʘʚʠʣʴʥʘʷ 

ʬʦʨʤʘ ʪʝʣʘ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʬʫʥʢʮʠʠ. 

ʇʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʩʨʘʚʥʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ ʜʣʷ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ (H=11,5; p=0,003) ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ (H=9,2; 

p=0,01) ʤʝʞʜʫ ʩʨʦʢʘʤʠ (1 ï 3 ï 7 ʩʫʪ) ʩʫʱʝʩʪʚʦʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ (ANOVA Kruskal-Wallis). ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠ-

ʯʝʩʪʚʘ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʚ ʉʄʂ ʚʳʷʚʠʣʦ, ʯʪʦ ʧʠʢ ʧʦʚʳʰʝ-

ʥʠ̫ ʧʣʦʪʥʦʩʪʠ ʵʪʠʭ ʢʣʝʪʦʢ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ 

ʦʪʣʠʯʘʣʩʷ: ʜʣʷ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ï ʯʝʨʝʟ 1 ʩʫʪ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ ï 7 ʩʫʪ (ʨʠʩ. 

34). ʇʨʠ ʚʩʸʤ ʵʪʦʤ ʨʦʩʪʝ ʜʦʣʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʨʫʧʥʳʭ ʘʤʝʙʦʠʜʥʳʭ ʙʝʟ ʜʣʠʥ-

ʥʳʭ ʦʪʨʦʩʪʢʦʚ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʢʣʝʪʦʢ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 15% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 

65% ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ (Mann-Whitney U Test, p=0,0001). ɽʩʪʴ ʧʨʝʜʧʦ-

ʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʦʩʪʨʦʤ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʩʘʥʠʨʦ-

ʚʘʣʠ ʥʝʨʚʥʫʶ ʪʢʘʥʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʸ ʧʦʩʣʝʜʫʶʱʝʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩ ʫʯʘʩʪʠʝʤ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʤʦʱʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʦʩʪʠʰʝʤʠʯʝ-

ʩʢʦʤ ʧʝʨʠʦʜʝ, ʘ ʠʤʝʥʥʦ ʯʝʨʝʟ 1, 3 ʠ 7 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, ʚ ʩʣʦʷʭ 

III  ʠ V ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ, ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʢʦʪʦʨʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʥʘʣʠʯʠʠ ʜʠʥʘʤʠʢʠ ʧʨʠʞʠʟʥʝʥʥʳʭ ʜʝʛʝʥʝ-

ʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʥʝʡʨʦʛʣʠʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʠʭ ʧʦʷʚʣʝʥʠʝ.  
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ʈʠʩ. 34 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʥʘ 1 ʤʤ2) ʚʩʝʭ ʪʠʧʦʚ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠʛʦʜʝʥʜ-

ʨʦʮʠʪʦʚ ʚ ʉʄʂ (ʩʣʦʠ III + V) ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ.  

ʇʨʠʤʝʯʘʥʠʝ. * ī ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ, ʇ ī ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ, ^ ī ʤʝʞʜʫ ʤʠʢʨʦʛʣʠʦ-

ʮʠʪʘʤʠ ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘʤʠ (Mann-Whitney U Test). ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ 

p<0,05. ʄʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʤʝʜʠʘʥʘ ʠ ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ. ʄɻʎ ï ʤʠʢʨʦʛʣʠʦ-

ʮʠʪʳ, ʆɼʎ ï ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ. 

3.1.4. ʀʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʘʩʪʨʦʮʠʪʦʚ  

ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʧʧʦʢʘʤʧʘ ʧʨʠ ʤʘʣʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʚʳʷʚʠʣʦ ʥʝʦʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ GFAP-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

ʥʘʠʙʦʣʴʰʝʝ ï ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ, ʜʘʣʝʝ ï ʚ ʧʦʣʠʤʦʨʬʥʦʤ ʩʣʦʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʩʣʦʷʭ, ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʩʣʦʝ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʨʠʩ. 35).  

ɹʠʦʤʘʨʢʝʨ GFAP ʚʳʷʚʣʷʣʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʪʝʣʘʭ ʠ ʦʪʨʦʩʪʢʘʭ 

ʬʠʙʨʦʟʥʳʭ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʦʢʨʫʛ ʥʝʡʨʦʥʦʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʨʠʩ. 36). ɼʘʥʥʳʝ ʘʩʪʨʦʮʠʪʳ ʠʤʝʣʠ ʜʨʝʚʦʚʠʜʥʫʶ ʦʨʛʘʥʠʟʘ-

ʮʠʶ: ʤʘʣʝʥʴʢʦʝ ʪʝʣʦ, ʜʣʠʥʥʳʝ, ʥʦ ʩʣʘʙʦʨʘʟʚʝʪʚʣʸʥʥʳʝ ʦʪʨʦʩʪʢʠ ʩ ʦʯʝʥʴ ʚʳ-

ʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʭʨʦʤʦʛʝʥʘ (ʨʠʩ. 36, ʙ). ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʉɸ3 ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ 

ʩʚʝʪʣʳʝ ʟʦʥʳ (stratum lucidum), ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʣʠ ʠʟ ʛʠʛʘʥʪʩʢʠʭ ʩʠʥʘʧʪʠʯʝ-

ʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ ʠ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʳʭ ʘʢʩʦʥʘʤʠ ʤʰʠʩʪʳʭ ʚʦʣʦʢʦʥ (ʨʠʩ. 36, ʚ). ɺʦʢʨʫʛ ʪʝʨʤʠʥʘʣʝʡ ʨʘʩʧʦʣʘ-

ʛʘʣʠʩʴ ʤʝʣʢʠʝ ʦʪʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ (ʨʠʩ. 36, ʛ). 
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ʈʠʩ. 35 ï ʌʨʦʥʪʘʣʴʥʳʡ ʩʨʝʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʫʨʦʚʥʝ ʛʠʧʧʦʢʘʤʧʘ, ʢʦʥʪʨʦʣʴ: ʧʦʩʣʦʡʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʨʦʤʦʛʝʥʘ. ɹʝʣʳʝ ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʧʦʣʷ ʉɸ1; ʯʝʨ-

ʥʳʝ ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʪʝʣ ʟʝʨʥʠʩʪʳʭ ʢʣʝʪʦʢ ɿʌ; * ï ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʣʦʠ ʧʦʣʷ ʉɸ1 ʠ ɿʌ; ɹɺ ï 

ʙʝʣʦʝ ʚʝʱʝʩʪʚʦ; ʇʉ ï ʧʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ GFAP, ʜʦ-

ʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ4, ʰʢʘʣʘ ï 500 ʤʢʤ. 

 

ʈʷʜ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (ʨʠʩ. 36, ʙ) ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʧʦʯʪʠ ʥʝ ʠʤʝʣ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʩʣʦʠ (ʤʦʣʝʢʫʣʷʨʥʳʡ ʠ 

ʧʦʣʠʤʦʨʬʥʳʡ) ʩʦʜʝʨʞʘʣʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ (ʩʤ. ʨʠʩ. 36, ʘ, ʚ) ʠ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʩʪʨʦʮʠʪʦʚ (ʩʤ. ʨʠʩ. 36, ʙ, ʛ). ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ stratum radiatum CA1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʚʦʣʦʢʥʠʩʪʳʭ ʘʩʪʨʦʮʠʪʦʚ ʠʤʝʣʘ ʭʘ-

ʨʘʢʪʝʨʥʳʝ ʚʳʪʷʥʫʪʳʝ ʦʪʨʦʩʪʢʠ (ʩʤ. ʨʠʩ. 36, ʙ).  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʦʣʦʢʥʠʩʪʳʭ (ʨʠʩ. 

37, ʘ) ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ (ʨʠʩ. 37, ʙ) ʘʩʪʨʦʮʠʪʳ ʠʤʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧ-

ʥʦʝ ʪʝʣʦ ʢʣʝʪʢʠ, ʦʪʭʦʜʷʱʠʝ ʪʦʣʩʪʳʝ ʢʦʨʦʪʢʠʝ ʦʪʨʦʩʪʢʠ ʩ ʥʝʨʦʚʥʳʤʠ ʩʪʨʫʢ-

ʪʫʨʥʳʤʠ ʢʦʥʪʫʨʘʤʠ ʠ ʨʳʭʣʦʝ ʟʘʧʦʣʥʝʥʠʝ ʭʨʦʤʦʛʝʥʦʤ. ʆʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʘʩʪ-

ʨʦʮʠʪʘʨʥʳʝ ʦʪʨʦʩʪʢʠ ʚʳʛʣʷʜʝʣʠ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʢʘʢ ʭʘʦʪʠʯʝʩʢʠʡ ʛʠʩʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʨʠʩʫʥʦʢ ʩ ʥʝʙʦʣʴʰʦʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʭʨʦʤʦʛʝʥʘ (ʨʠʩ. 37, ʙ). 
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ʈʠʩ. 36 ï ʇʦʣʝ ʉɸ1 (ʘ, ʙ) ʠ ʉɸ3 (ʚ, ʛ) ʛʠʧʧʦʢʘʤʧʘ ʚ ʥʦʨʤʝ: ʘ ï ʩʣʦʡ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ 

(ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ ʘʧʠʢʘʣʴʥʳʝ ʜʝʥʜʨʠʪʳ stratum radiatum ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ (ʄʉ); ʙ ï 

GFAP-ʧʦʟʠʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ, ʩʣʦʝ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (ʯʝʨʥʳʝ 

ʩʪʨʝʣʢʠ) ʠ ʧʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ (ʇʉ); ʚ ï ʩʣʦʡ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, stratum lucidum (ʙʝ-

ʣʳʝ ʩʪʨʝʣʢʠ) ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ; ʛ ï GFAP-ʧʦʟʠʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʚ stratum lucidum (ʙʝʣʳʝ 

ʩʪʨʝʣʢʠ), ʩʣʦʝ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʇʉ. * ï ʄʉ, ʇʉ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚ-

ʣʝʥʠʝ MAP2 (a, ʚ) ʠ GFAP (ʙ, ʛ), ʜʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ: Ĭ40, ʰʢʘʣʘ ï 100 ʤʢʤ. 
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ʈʠʩ. 37 ï ʇʦʣʝ ʉɸ1 (ʘ) ʠ ɿʌ (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʚ ʥʦʨʤʝ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʚʦʣʦʢʥʠʩʪʳʝ ʘʩʪʨʦ-

ʮʠʪʳ ʚ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ ʠ ʧʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ ʧʦʣʷ ʉɸ1 (ʘ); ʙʝʣʘʷ ʩʪʨʝʣʢʘ ï ʧʨʦʪʦʧʣʘʟ-

ʤʘʪʠʯʝʩʢʠʡ ʘʩʪʨʦʮʠʪ ʚ ʩʣʦʝ ʟʝʨʥʠʩʪʳʭ ʢʣʝʪʦʢ ɿʌ (ʙ); * ï ʪʝʣʘ ʥʝʡʨʦʥʦʚ. ʀʤʤʫʥʦʛʠʩʪʦʭʠ-

ʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ GFAP, ʜʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ: Ĭ100, ʰʢʘʣʘ ï 100 ʤʢʤ. 

 

ʇʣʦʪʥʦʩʪʴ ʛʣʠʘʣʴʥʦʡ (GFAP) ʠ ʥʝʡʨʦʥʥʦʡ (MAP2) ʩʝʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʉɸ1 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʠʩʴ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʦʩʴ, 

ʯʪʦ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚ 2 ī 3 ʨʘʟʘ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʥʝʡʨʦʥʳ (ʨʠʩ. 38). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ 

ʩʪʨʫʢʪʫʨʳ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʘʩʪʨʦʮʠʪʘʤʠ ʚ ʢʦʥʪʨʦʣʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʠʩʴ (ʪʘʙʣ. 10). ʇʨʠ ʵʪʦʤ ʚ 

ʢʦʨʝ, ʘ ʠʤʝʥʥʦ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ, ʤʝʨʘ ʣʘʢʫʥʘʨʥʦʩʪʠ ʩʝʪʠ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦ-

ʮʠʪʦʚ ʙʳʣʘ ʥʝʙʦʣʴʰʦʡ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʤʠʥʠʤʘʣʴʥʦʡ. ɸʙʩʦʣʶʪʥʦ ʚʩʸ ʵʪʦ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʜʘʥʥʦʤ ʩʣʦʝ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʣʦ-

ʢʘʣʠʟʦʚʘʣʘʩʴ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ. 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʣʦʷʭ ʛʠʧʧʦʢʘʤʧʘ ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟ-

ʤʝʨʥʦʩʪʴ ʜʣʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (MAP2) ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ 

ʜʣʷ ʛʣʠʘʣʴʥʦʡ ʩʝʪʠ (GFAP). ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ (ʩʦʝʜʠʥʸʥʥʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʠʥʘʧ-

ʩʘʤʠ) ʠʤʝʣʘ ʪʘʢʞʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʣʘʢʫʥʘʨʥʦʩʪʠ. ɺʩʸ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ 

ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʚʝʪʚʣʸʥʥʳʭ ʦʪ-

ʨʦʩʪʢʦʚ ʥʝʡʨʦʥʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʚʝʟʜʯʘʪʳʤʠ ʘʩʪʨʦʮʠʪʘʤʠ, ʠ ʧʦʜʪʚʝʨʞʜʘʣʦ 

ʜʘʥʥʳʝ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ GFAP- ʠ MAP2-ʧʦʟʠʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ 

(ʪʘʙʣ. 10). ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʬʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʮʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʯʝʥʴ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʠʤʝʥʥʦ 

ʥʝʡʨʦʥʦʚ ʠ ʘʩʪʨʦʮʠʪʦʚ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. 
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ʈʠʩ. 38 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʯʘʩʪʠʮ ʭʨʦʤʦʛʝʥʘ ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʚʳ-

ʷʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʘʣʴʥʦʡ ʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʩʣʦʸʚ ʧʦʣʷ ʉɸ1 ʫ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, Q2 (Q1-Q3). *ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʣʦʝʤ 

ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ^ ī ʩʨʘʚʥʝʥʠʝ ʥʝʡʨʦʩʝʪʠ ʩ ʛʣʠʘʣʴʥʦʡ ʩʝʪʴʶ (Wilcoxon signed-rank 

test) ʧʨʠ p<0,05. 

 

 

ʊʘʙʣʠʮʘ 10 ī ʇʦʢʘʟʘʪʝʣʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʦʚ ʛʣʠʘʣʴʥʦʡ ʠ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʩʣʦʸʚ ʧʦʣʷ ʉɸ1 ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, Q2 (Q1-Q3) 

ʇʦʢʘʟʘʪʝʣʠ ʬʨʘʢ-

ʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʉʣʦʠ ʛʠʧʧʦʢʘʤʧʘ 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ 
ʉʣʦʡ ʧʠʨʘʤʠʜʥʳʭ 

ʥʝʡʨʦʥʦʚ 
ʇʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ 

GFAP  

ʌʨʘʢʪʘʣʴʥʘʷ ʨʘʟ-

ʤʝʨʥʦʩʪʴ (FD) 
1,65 (1,63ī1,72) 

1,54 (1,49ī1,57) 

p=0,011 

1,62 (1,58ī1,67) 

p=0,042 

ʃʘʢʫʥʘʨʥʦʩʪʴ (L) 0,49 (0,42ī0,51) 
0,60 (0,58ī0,72) 

p=0,0011 

0,70 (0,62ī0,73) 

p=0,011 

ʄɸʈ2 

ʌʨʘʢʪʘʣʴʥʘʷ ʨʘʟ-

ʤʝʨʥʦʩʪʴ (FD) 

1,79 (1,74ī1,83) 

p=0,0013 

1,78 (1,73ī1,81) 

p=0,0013 

1,77 (1,71ī1,84) 

p=0,0013 

ʃʘʢʫʥʘʨʥʦʩʪʴ (L) 
0,39 (0,33ī0,41) 

p=0,013 

0,31 (0,29ī0,37) 

p=0,031 

p=0,0013 

0,28 (0,25ī0,34) 

p=0,011 

p=0,0013 

ʇʨʠʤʝʯʘʥʠʝ. 1ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʩʣʦʝʤ, 2 ī ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʣʦʝʤ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (Wilcoxon signed-rank test), 3 ī ʤʝʞʜʫ GFAP ʠ 

MAP2 (Wilcoxon signed-rank test) ʧʨʠ p < 0,05. 
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ʇʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ-ʪʝʥʠ ʠ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʥʦʤʦʨʬʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʪʸʤʥʳʭ ʥʝʩʤʦʨʱʝʥʥʳʭ (ʨʠʩ. 39, 

ʘ). ʏʝʨʝʟ 30 ʩʫʪ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʜʝʬʠʮʠʪ ʥʝʡʨʦʥʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

ʉɸ1 ʩʦʩʪʘʚʠʣ 33,0%, ʚ ʉɸ3 ï 17,4%, ʚ ʉɸ4 ï 5,3%, ʚ ɿʌ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅɻʀ ʚ ʛʠʧʧʦʢʘʤʧʝ, ʚ ʮʝʣʦʤ ʜʣʷ ʚʩʝʭ ʩʣʦʸʚ (ʦʢʨʘʩʢʘ 

ʧʦ ʅʠʩʩʣʶ) ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ ʧʝʨʝʤʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

(Kruskal-Wallis test, p<0,01) ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ: ʯʝʨʝʟ 

3 ʩʫʪ ï ʚ 1,8 ʨʘʟʘ, ʯʝʨʝʟ 7 ʩʫʪ ï ʚ 2,3 ʨʘʟʘ, ʯʝʨʝʟ 14 ʩʫʪ ï ʚ 2,0 ʨʘʟʘ, ʘ ʯʝʨʝʟ 30 

ʩʫʪ ï ʚ 1,3 ʨʘʟʘ. ɺʩʸ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʥʝʡʨʦʥʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠ-

ʪʦʚ ï ʩ ʜʨʫʛʦʡ. ʆʜʥʘ ʠʟ ʩʘʤrʭ ʚʳʩʦʢʠʭ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʘʩʪʨʦ-

ʮʠʪʦʚ (Ki -67) ʛʠʧʧʦʢʘʤʧʘ ʦʪʤʝʯʘʣʘʩʴ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ. 

ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʦʪʨʦʩʪʢʠ ʚʦʣʦʢʥʠʩʪʳʭ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ ʛʠʧʝʨʪʨʦʬʠ-

ʨʦʚʘʣʠʩʴ ʠ ʚ ʦʙʱʝʤ ʫʚʝʣʠʯʠʚʘʣʠʩʴ (ʨʠʩ. 39, ʙ). 

ɺ ʦʩʪʨʳʡ ʧʝʨʠʦʜ, ʘ ʠʤʝʥʥʦ ʯʝʨʝʟ 6 ʯ, 1 ʠ 3 ʩʫʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʸʢʘ-ʥʘʙʫ-

ʭʘʥʠʷ ʦʪʤʝʯʘʣʘʩʴ ʬʨʘʛʤʝʥʪʘʮʠʷ ʠ ʜʝʩʪʨʫʢʮʠʷ ʪʦʥʢʠʭ ʦʪʨʦʩʪʢʦʚ. ʏʝʨʝʟ 7 ʩʫʪ 

ʧʣʦʪʥʦʩʪʴ ʘʩʪʨʦʮʠʪʘʨʥʦʡ ʩʝʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʠ ʜʘʞʝ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʤʦ-

ʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ, ʧʦʣʠʤʦʨʬʥʦʤ ʩʣʦʝ ʠ ʚʥʫʪʨʠ ʩʣʦʷ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʅʘ 

ʬʨʦʥʪʘʣʴʥʦʤ ʩʨʝʟʝ ʧʨʝʧʘʨʘʪʘ ʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʩʪʨʦʮʠʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʷʚʣʷʣʠʩʴ ʯʝʨʝʟ 7 ʠ 14 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʠ ʩʦʭʨʘʥʷʣʠʩʴ ʯʝʨʝʟ 30 ʩʫʪ (ʨʠʩ. 

40, ʘ, ʙ). ʊʘʢʞʝ ʦʪʤʝʯʘʣʘʩʴ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʯʘʩʪʠʮ MAP2 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʨʠʩ. 40, ʚ). 

ʇʨʠ ʧʦʤʦʱʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʜʠʥʘʤʠʢʝ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠ-

ʦʜʘ ʦʙʥʘʨʫʞʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʝʨʝʤʝʥ-

ʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʛʣʠʘʣʴʥʦʡ ʩʝʪʠ ʛʠʧʧʦʢʘʤʧʘ 

(Kruskal-Wallis test, p<0,05). ʊʘʢ, ʯʝʨʝʟ 1 ʠ 3 ʩʫʪ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ 

ʫʤʝʥʴʰʘʣʘʩʴ, ʘ ʣʘʢʫʥʘʨʥʦʩʪʴ, ʨʘʟʚʝʪʚʣʸʥʥʦʩʪʴ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ ʫʚʝʣʠ-

ʯʠʚʘʣʘʩʴ. ɼʘʥʥʳʡ ʬʝʥʦʤʝʥ, ʚʝʨʦʷʪʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦʙ ʦʯʘʛʦʚʦʡ ʜʝʩʪʨʫʢ-

ʮʠʠ ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʯʘʩʪʠ ʪʦʥʢʠʭ ʦʪʨʦʩʪʢʦʚ ï ʧʦʷʚʣʝʥʠʠ GFAP-ʥʝʛʘʪʠʚʥʳʭ 

ʟʦʥ (ʪʘʙʣ. 11, 12). 
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ʈʠʩ. 39 ï ʇʦʣʝ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʯʝʨʝʟ 6 ʯ (ʘ) ʠ 3 ʩʫʪ (ʙ) ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ: ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʥʦʤʦʨʬʥʳʭ ʥʝʡʨʦʥʦʚ (ʘ, ʙʝʣʘʷ ʩʪʨʝʣʢʘ), ʛʠʧʝʨʪʨʦʬʠʷ ʦʪʨʦʩʪʢʦʚ ʚʦʣʦʢʥʠʩʪʳʭ 

ʘʩʪʨʦʮʠʪʦʚ (ʙ, ʯʸʨʥʘʷ ʩʪʨʝʣʢʘ). ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ MAP2 (a) ʠ GFAP (ʙ), 

ʜʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ: Ĭ40, ʰʢʘʣʘ ï 100 ʤʢʤ (ʘ); Ĭ100, ʰʢʘʣʘ ï 50 ʤʢʤ (ʙ).  

 

 

 

ʈʠʩ. 40 ï ʇʦʣʷ ʉɸ1 (ʘ, ʚ) ʠ ʉɸ3 (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʯʝʨʝʟ 14 (ʘ, ʚ) ʠ 30 (ʙ) ʩʫʪ ʧʦʩʣʝ 20-ʤʠʥʫʥʦʡ 

ʆʆʉɸ: ʘ ï ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʚʝʪʚʣʸʥʥʳʭ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʭ ʚʦʣʦʢ-

ʥʠʩʪʳʭ ʘʩʪʨʦʮʠʪʦʚ (ʙʝʣʳʝ ʩʪʨʝʣʢʠ) ʚ stratum radiatum, stratum lacunorum ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʠ 

ʧʦʣʠʤʦʨʬʥʦʤ ʩʣʦʷʭ; ʙ ï ʚʦʣʦʢʥʠʩʪʳʝ ʘʩʪʨʦʮʠʪʳ (ʙʝʣʳʝ ʩʪʨʝʣʢʠ) ʚ ʩʣʦʝ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ 

ʥʝʡʨʦʥʦʚ; ʚ ï ʥʝʡʨʦʥʳ ʠ ʠʭ ʜʝʥʜʨʠʪʳ ʚ ʧʦʣʝ ʉɸ1. * ï ʩʣʦʠ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʇʉ, 

sr ï stratum radiatum, sl ï stratum lacunorum. ʆʢʨʘʩʢʘ: ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ 

GFAP (ʘ, ʙ) ʠ MAP2 (ʚ), ʜʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ: Ĭ40, ʰʢʘʣʘ ï 100 ʤʢʤ. 

 



96 

ʊʘʙʣʠʮʘ 11 ī ʌʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʛʣʠʘʣʴʥʦʡ (GFAP) ʩʝʪʠ ʨʘʟʣʠʯʥʳʭ ʩʣʦʸʚ 

ʧʦʣʷ ʉɸ1 ʫ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Q2 (Q1-Q3) 

ɻʨʫʧʧʳ 
ʉʣʦʠ ʛʠʧʧʦʢʘʤʧʘ 

Stratum radiatum ʇʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʇʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ 

ʂʦʥʪʨʦʣʴ 1,65 (1,63ī1,72) 
1,54 (1,49ī1,57) 

p=0,011 

1,62 (1,58ī1,67) 

p=0,042 

ʇʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, ʩʫʪ 

1 ʩʫʪ 1,68 (1,61ī1,70) 
1,12 (0,98ī1,23) 

p=0,0011   p=0,0013 

1,72 (1,45ī1,73) 

p=0,0012 

3 ʩʫʪ 
1,53 (1,49ī1,65) 

p=0,013  p=0,044 

1,37 (1,25ī1,45) 

p=0,0011  p=0,0013 p=0,0014 

1,61 (1,52ī1,65) 

p=0,0012  p=0,024 

7 ʩʫʪ 
1,78 (1,75ī1,88) 

p=0,0013  p=0,0014 

1,55 (1,47ī1,59) 

p=0,0011  p=0,0014 

1,72 (1,71ī1,78) 

p=0,023  p=0,0012  p=0,014 

14 ʩʫʪ 
1,82 (1,74ī1,85) 

p=0,0013 

1,66 (1,54ī1,69) 

p=0,0011 p=0,013  p=0,014 

1,78 (1,72ī1,82) 

p=0,0012  p=0,013 p=0,044 

30 ʩʫʪ 
1,81 (1,71ī1,83) 

p=0,0013 

1,76 (1,68ī1,79) 

p=0,0013  p=0,014 

1,80 (1,65ī1,83) 

p=0,0013 

ʇʨʠʤʝʯʘʥʠʝ. 1ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʩʣʦʝʤ 

(Stratum radiatum), 2 ī ʩʣʦʝʤ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (Wilcoxon signed-rank test), 3 ī ʢʦʥ-

ʪʨʦʣʝʤ, 4 ī ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ (Mann-Whitney U-test) ʧʨʠ p<0,05.  

 

 

ʊʘʙʣʠʮʘ 12 ī ʃʘʢʫʥʘʨʥʦʩʪʴ ʛʣʠʘʣʴʥʦʡ (GFAP) ʩʝʪʠ ʨʘʟʣʠʯʥʳʭ ʩʣʦʸʚ ʧʦʣʷ ʉɸ1 ʫ 

ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Q2 (Q1-Q3) 

ɻʨʫʧʧʳ 
ʉʣʦʠ ʛʠʧʧʦʢʘʤʧʘ 

Stratum radiatum ʇʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʇʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ 

ʂʦʥʪʨʦʣʴ 0,49 (0,42ī0,51) 
0,60 (0,58ī0,72) 

p=0,0011 

0,70 (0,62ī0,73) 

p=0,011; p=0,0012 

ʇʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, ʩʫʪ 

1 ʩʫʪ 
0,69 (0,51ī0,71) 

p=0,0013 

1,32 (1,16ī1,35) 

p=0,0011  p=0,0013 

0,52 (0,46ī0,65) 

p=0,013  p=0,021  p=0,0012 

3 ʩʫʪ 
0,54 (0,51ī0,56) 

p=0,013  p=0,0014 

0,87 (0,68ī0,89) 

p=0,0011 p=0,0013 p=0,0014 

0,72 (0,58ī0,75) 

p=0,0011  p=0,012  p=0,0014 

7 ʩʫʪ 
0,35 (0,29ī0,43) 

p=0,013  p=0,0014 

0,50 (0,45ī0,59) 

p=0,0011  p=0,023  p=0,0014 

0,54 (0,48ī0,61) 

p=0,0013  p=0,011  p=0,0014 

14 ʩʫʪ 
0,36 (0,31ī0,40) 

p=0,0013 

0,66 (0,60ī0,68) 

p=0,0011  p=0,014 

0,52 (0,46ī0,55) 

p=0,0011  p=0,012  p=0,0013 

30 ʩʫʪ 
0,32 (0,29ī0,38) 

p=0,0013 

0,53 (0,51ī0,62) 

p=0,0011  p=0,0014 

0,43 (0,41ī0,51) 

p=0,031  p=0,0013  p=0,024 

ʇʨʠʤʝʯʘʥʠʝ. 1ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʩʣʦʝʤ 

(Stratum radiatum), 2 ī ʩʣʦʝʤ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (Wilcoxon signed-rank test), 3 ī ʢʦʥ-

ʪʨʦʣʝʤ, 4 ī ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ (Mann-Whitney U-test) ʧʨʠ p<0,05.  

 

ʏʝʨʝʟ 7 ʠ 14 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, 1-ʤʠ ʠ 3-ʤʠ ʩʫʪ-

ʢʘʤʠ) ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʜʣʷ ʯʘʩʪʠʮ GFAP-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚʦ ʚʩʝʭ ʩʣʦʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʠʧ-

ʧʦʢʘʤʧʘ, ʘ ʣʘʢʫʥʘʨʥʦʩʪʴ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʣʘʩʴ (ʪʘʙʣ. 11 ʠ 12). ɺʩʸ ʵʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʨʘʚʥʦʤʝʨʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ 
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ʦʪʨʦʩʪʢʘʤʠ ʘʩʪʨʦʮʠʪʦʚ. ɺ ʧʦʣʴʟʫ ʪɻʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʠ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʯʘʩʪʠʮ GFAP-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ stratum radiatum 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ 21,4% (17,5ī23,1%) ʚ ʢʦʥʪʨʦʣʝ ʜʦ 28,5% (23,1ī32,0%) ʯʝʨʝʟ 14 

ʩʫʪ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (p = 0,001); ʚ ʧʦʣʠʤʦʨʬʥʦʤ ʩʣʦʝ ï ʩ 25,2% 

(20,2ī31,7%) ʜʦ 33,4% (28,5ī37,9%) (p = 0,01; Mann-Whitney U-test). 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʆʆʉɸ ʚʦ ʚʩʝʭ ʩʣʦʷʭ ʛʠʧ-

ʧʦʢʘʤʧʘ ʧʨʦʠʩʭʦʜʠʣʘ ʦʯʘʛʦʚʘʷ ʜʝʩʪʨʫʢʮʠʷ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ, ʥʦ ʯʝʨʝʟ 7, 

14 ʠ 30 ʩʫʪ ʦʪʤʝʯʘʣʘʩʴ ʨʝʘʢʪʠʚʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʘʩʪʨʦʮʠʪʘʨʥʦʡ ʩʝʪʠ (ʚ ʧʨʦʪʠ-

ʚʦʙʦʨʩʪʚʝ ʨʝʘʢʪʠʚʥʦʛʦ ʘʩʪʨʦʛʣʠʦʟʘ ʠ ʘʩʪʨʦʮʠʪʦʟʘ), ʢʦʪʦʨʘʷ ʩʢʦʨʝʡ ʚʩʝʛʦ ʦʙʝʩ-

ʧʝʯʠʚʘʣʘ ʚʳʩʦʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʥʝʡʨʦʥʦʚ, ʩʦʝʜʠʥʸʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʠʥʘʧ-

ʩʘʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʢʨʘʩʢʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʠʪʝʣ ʢ MAP2. ʇʦʣʫ-

ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʠ ʛʝʪʝʨʦʭʨʦʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʘʩʪʨʦʮʠʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʸʚ ʛʠʧʧʦʢʘʤʧʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʘʥʘʣʠʟʝ ʬʝʥʦʤʝʥʘ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ 

ʛʠʧʧʦʢʘʤʧʘ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ. 

ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ 

7 ʩʫʪ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʚʳʷʚʣʝʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʢʨʘʩʢʠ (ʨʠʩ. 

41, 42). 

 

 
ʈʠʩ. 41 ï ʇʦʣʷ ʉɸ1 (ʘ) ʠ ʉɸ3 (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ 7 ʩʫʪ 40-

ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʙʝʣʳʭ ʢʨʳʩ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʀʤʤʫʥʦʛʠʩʪʦ-

ʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ MAP2. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ.  
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ʈʠʩ. 42 ï ʇʦʣʷ ʉɸ1 (ʘ) ʠ ʉɸ3 (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʯʝʨʝʟ 7 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʙʝʣʳʭ 

ʢʨʳʩ. ʂʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï ʪʸʤʥʳʡ ʥʝʡʨʦʥ; ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʀʤ-

ʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʢʘʩʧʘʟʳ 3. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ. 

 

3.1.5. ʀʟʤʝʥʝʥʠʷ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ, ʥʝʡʨʦʥʦʚ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʷʜʨʳʰʢʘʤʠ  

ʢʘʢ ʤʝʭʘʥʠʟʤʳ ʫʩʠʣʝʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʠ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ 

ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʨʠ ʦʢʨʘʩʢʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ 

ʚʳʷʚʣʷʣʠʩʴ ʩʪʨʫʢʪʫʨʳ ʷʜʨʳʰʢʘ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʣʠʩʴ ʚ ʮʚʝʪ, ʦʪʣʠʯʥʳʡ ʦʪ 

ʮʚʝʪʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʨʘʩʠʪʝʣʷ. ʗʜʨʳʰʢʠ ʠʤʝʣʠ ʩʤʝʰʘʥʥʫʶ ʷʨʢʫʶ ʢʨʘʩʥʦ-

ʨʦʟʦʚʦ-ʩʠʥʶʶ ʦʢʨʘʩʢʫ ʚʤʝʩʪʦ ʦʙʳʯʥʦʡ ʷʨʢʦ-ʩʠʥʝʡ ʦʢʨʘʩʢʠ, ʟʘ ʩʯʸʪ ʧʨʝʦʙʣʘ-

ʜʘʥʠʷ ʙʝʣʢʦʚ, ʙʣʠʟʢʠʭ ʩ ʭʨʦʤʘʪʦʬʠʣʴʥʦʡ ʩʫʙʩʪʘʥʮʠʝʡ ʮʠʪʦʧʣʘʟʤʳ ʥʝʨʚʥʦʡ 

ʢʣʝʪʢʠ. ʎʝʥʪʨ ʢʦʤʧʣʝʢʩʘ - ʵʦʟʠʥʦʬʠʣʴʥʳʡ, ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ ʧʦ ʧʝʨʠʬʝʨʠʠ - 

ʙʘʟʦʬʠʣʴʥʳʡ; ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʦʪʯʸʪʣʠʚʦ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʪʝʣʘ ʷʜʨʳʰʝʢ (ʷʜ-

ʨʳʰʢʦʚʳʝ ʦʨʛʘʥʠʟʘʪʦʨʳ) ʠ ʧʦʭʦʞʠʝ ʧʦ ʬʦʨʤʝ ʥʘ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʝ ʩʢʦʧ-

ʣʝʥʠʷ (ʨʠʩ. 43, ʘ, ʙ, ʚ). ʉʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʈʅʂ ʚ ʥʝʡʨʦʥʘʭ ʯʘʱʝ ʚʩʝʛʦ ʩʦʧʨʦ-

ʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʩʢʦʧʣʝʥʠʡ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʭʨʦʤʘʪʠʥʘ, 

ʠʤʝʣʘ ʤʝʩʪʦ ʛʠʧʝʨʭʨʦʤʠʷ, ʙʘʟʦʬʠʣʠʷ ʙʝʟ ʛʦʤʦʛʝʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʤʘʣʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʷʜʨʳʰʢʠ (ʨʠʩ. 43, ʚ, ʛ, ʜ).  
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ʈʠʩ. 43 - ʅʝʡʨʦʥʳ ʄʊ (ʘ, ʙ), ʩʣʦʷ III  ʥʝʦʢʦʨ-

ʪʝʢʩʘ (ʚ), ʧʦʣʷ ʉɸ3 (ʛ) ʠ ʉɸ1 (ʜ) ʛʠʧʧʦʢʘʤʧʘ ʩ 

ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʷʜʨʳʰʝʢ ʚ ʥʦʨʤʝ (ʘ, ʙ) ʠ 

ʯʝʨʝʟ 1 ʩʫʪ (ʚ, ʛ, ʜ) ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʪʨʝʣʢʘ (ʜ) - ʛʠʧʝʨʭʨʦʤʥʳʡ ʧʠʢʥʦʤʦʨʬʥʳʡ 

ʥʝʡʨʦʥ ʩ ʩʦʭʨʘʥʥʳʤ ʷʜʨʳʰʢʦʤ ʠ ʙʦʣʴʰʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ 

(ʤʝʣʢʠʝ ʪʦʯʢʠ) ʙʝʟ ʛʦʤʦʛʝʥʠʟʘʮʠʠ. ʆʢʨʘʩʢʘ ʛʝ-

ʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ 

- 16 (ʘ, ʙ) ʠ 50 ʤʢʤ (ʚ, ʛ).  

 

ʊʦʪʘʣʴʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʢʠʩʣʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʥʝʡʨʦʥʦʚ 

ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʛʨʘʜʘʮʠʝʡ ʥʫʢʣʝʦʧʨʦʪʝʠ-

ʥʦʚ ʷʜʨʘ, ʈʅʂ, ɼʅʂ ʠ ʮʠʪʦʧʣʘʟʤʳ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʙʘʟʦʬʠʣʴʥʳʝ ʠ ʦʢʨʘ-

ʰʠʚʘʶʪʩʷ ʚ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʠʥʠʡ ʮʚʝʪ (ʨʠʩ. 44, ʘ, ʙ). ʉʢʦʨʝʝ ʚʩʝʛʦ, ɻ ʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʦʩʪʨʦʝ ʥʝʦʙʨʘʪʠʤʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʯʘʩʪʠ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ.  

ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʨʝʜʠ ʤʥʦʛʠʭ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʚʳʷʚʣʷʣʠʩʴ 

ʢʣʝʪʢʠ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤ ʤʝʪʘʭʨʦʤʘʪʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʷʜ-

ʨʳʰʢʘ ʥʝʡʨʦʥʦʚ ʠ ʤʥʦʞʝʩʪʚʦʤ ʦʢʨʫʛʣʳʭ ʬʦʨʤ ʠ ʦʙʨʘʟʦʚʘʥʠʡ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʣʠ ʦʢʦʣʦ 1 ʤʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʝʣʴʮʘʤ ʂʘʭʘʣʷ (ʨʠʩ. 44, ʚ, ʛ). ɼʠʘ-

ʤʝʪʨ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʭ ʷʜʨʳʰʝʢ, ʪʦʣʴʢʦ ʟʦʥʳ ʤʝʪʘʭʨʦʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ 1,5 - 2,2 ʨʘʟʘ. ʇʦʜʦʙʥʳʝ ʘʢʪʠʚʥʳʝ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ ʩ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤ ʷʜʨʳʰʢʦʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʝʙʳʚʘʣʠ ʥʘ 

ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʘʤʧʣʠʬʠʢʘʮʠʷʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʷʜʨʳʰʝʢ ʚ ʥʝʡʨʦʥʘʭ. 
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ʈʠʩ. 44 - ɸʮʠʜʦʬʠʣʴʥʳʝ (ʙʝʣʳʝ ʩʪʨʝʣʢʠ) ʠ ʥʦʨʤʦʭʨʦʤʥʳʝ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ, ʛʠʧʝʨʪʨʦʬʠʷ 

ʷʜʨʳʰʝʢ) ʥʝʡʨʦʥʳ ʩʣʦʷ III (ʘ, ʚ, ʛ) ʠ V (ʙ) ʥʝʦʢʦʨʪʝʢʩʘ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠ-

ʦʜʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ - 25 ʤʢʤ. 

 

 

ʉ ʫʯʸʪʦʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʪʦʪ ʠʰʝʤʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ, ʥʘ ʬʦʥʝ ʵʣʠʤʠʥʘʮʠʠ ʯʘʩʪʠ ʥʝʡʨʦʥʦʚ ʠ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʩʪʨʫʢʮʠʠ (ʪʘʙʣ. 13), 

ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʠ ʛʠʧʧʦʢʘʤʧʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʜʦʣʠ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʷʜʨʳʰʢʘʤʠ (ʨʠʩ. 45).  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ Wistar ʚʳʷʚʣʝʥʦ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʜʚʫʤʷ ʷʜʨʳʰ-

ʢʘʤʠ ʙʝʟ ʵʢʩʮʝʩʩʦʚ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʚʳʙʦʨʢʠ. ɺ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʚ 

ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʦʙʥʘʨʫʞʝʥʳ ʟʦʥʳ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ, ʥʝʦʢʦʨʪʝʢʩʘ ʩ ʙʦʣʴ-

ʰʦʡ ʜʦʣʝʡ ʥʝʡʨʦʥʦʚ, ʠʤʝʶʱʠʭ ʜʚʘ ʠ ʙʦʣʝʝ ʷʜʨʳʰʝʢ (ʨʠʩ. 43, ʚ, ʛ). ʅʘʠʙʦʣʴ-

ʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʥʝʡʨʦʥʦʚ ʚʳʷʚʣʝʥʦ ʚ ʧʦʣʝ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʠ ʥʝʦʢʦʨ-

ʪʝʢʩʝ ʯʝʨʝʟ 1 ʠ 3 ʩʫʪ (ʨʠʩ. 45). ɼʣʷ ʦʙʣʘʩʪʠ ʄʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʥʝ ʚʳʷʚʣʝʥʦ.  

ɺ ʥʝʦʢʦʨʪʝʢʩʝ ʯʝʨʝʟ 1 ʩʫʪ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʧʦʷʚʣʷʣʠʩʴ ʪʸʤʥʳʝ 

ʥʝʡʨʦʥʳ (ʨʠʩ. 46). 
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ʊʘʙʣʠʮʘ 13 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ (ʥʘ 1 ʤʤ2) ʚ ʥʝʦʢʦʨʪʝʢʩʝ, ʛʠʧ-

ʧʦʢʘʤʧʝ ʠ ʄʊ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʨʝʟ 30 ʩʫʪ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Me 

(QL-QU) 

ʉʄʂ 

ɻʨʫʧʧʳ  
ʉʣʦʠ ʥʝʦʢʦʨʪʝʢʩʘ 

ʉʣʦʡ III  ʉʣʦʡ V 

ʂʦʥʪʨʦʣʴ 405,2 (375,4-438,0) 270,0 (245,0-290,0) 

ʏʝʨʝʟ 30 ʩʫʪ  

ʧʦʩʣʝ ʆʆʉɸ 
318,0 (278,6-345,8)*  

ʥʘ 21,5% 

218,8 (125,3-235,0)* 

ʥʘ 19,0% 

ɻʠʧʧʦʢʘʤʧ 

ɻʨʫʧʧʳ  
ʇʦʣʷ ʛʠʧʧʦʢʘʤʧʘ 

ʉɸ1 ʉɸ3 

ʂʦʥʪʨʦʣʴ 2936 (2726-3652) 1983 (1755-2106) 

ʏʝʨʝʟ 30 ʩʫʪ  

ʧʦʩʣʝ ʆʆʉɸ 

1983 (1764ï2213)* 

ʥʘ 34,0% 

1638 (1178ï1702)* 

ʥʘ 17,4% 

ʄʊ 

ɻʨʫʧʧʳ  
ʊʠʧ ʷʜʝʨ ʧʦ ʨʘʟʤʝʨʘʤ ʢʣʝʪʦʢ 

ʄʝʣʢʠʝ ʠ ʩʨʝʜʥʠʝ ʢʣʝʪʢʠ ʂʨʫʧʥʳʝ ʢʣʝʪʢʠ 

ʂʦʥʪʨʦʣʴ 490,5 (445,3-534,5) 246,5 (203,2-253,2) 

ʏʝʨʝʟ 30 ʩʫʪ  

ʧʦʩʣʝ ʆʆʉɸ 
416,5 (347,8-438,5)*  

ʥʘ 15,1% 

231,2 (218,2-240,5)* 

ʥʘ 6,2% 

*ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ, ʧʨʠ 

p <0,05). ʆʆʉɸ  

 

 

 

ʈʠʩ. 45 - ɿʦʥʳ ʥʝʦʢʦʨʪʝʢʩʘ ʉʄʂ, ʛʠʧʧʦʢʘʤʧʘ ʠ ʄʊ ʙʝʣʳʭ ʢʨʳʩ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʡʨʦʥʳ (%) 

ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʷʜʨʳʰʢʘʤʠ, ʚ ʥʦʨʤʝ ʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ. ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (*) ʠ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ (^) ʧʨʠ pÒ0,05 (ʢʨʠʪʝʨʠʡ c2). 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. ɺ ʢʘʞʜʦʤ ʩʨʦʢʝ ʦʮʝʥʠʚʘʣʠ ʧʦ 200 ʥʝʡʨʦʥʦʚ. 
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ʈʠʩ. 46 - ʅʝʦʢʦʨʪʝʢʩ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ. ʂʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʥʦʨʤʦʭʨʦʤ-

ʥʳʝ ʥʝʡʨʦʥʳ, ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ. ʆʙʲ-

ʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ - 20 ʤʢʤ (ʚ, ʛ).  

 

ɺ ʩʪʨʫʢʪʫʨʘʭ ʉʄʂ, ʘ ʠʤʝʥʥʦ ʚ III ʠ V ʩʣʦʷʭ, ʫ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʣʘʜʘʣʠ ʪʠʧʠʯʥʳʝ ʦʜʥʦʷʜʝʨʥʳʝ ʩʨʝʜʥʠʝ ʧʝʨʠʢʘʨʠʦʥʳ 

ʩ ʨʘʟʤʝʨʘʤʠ ʦʪ 170 ʜʦ 250 ʤʢʤ2 ʠ ʢʨʫʧʥʳʝ ï ʦʪ 350 ʜʦ 520 ʤʢʤ2. ɼʘʥʥʳʝ ʥʦʨ-

ʤʦʭʨʦʤʥʳʝ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʠʤʝʣʠ ʙʦʣʴʰʦʝ ʩʚʝʪʣʦʝ ʷʜʨʦ, ʩʦʜʝʨʞʘʱʝʝ 

ʦʜʥʦ ʷʜʨʳʰʢʦ ʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ (ʨʠʩ. 47, ʘ, ʙ).  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʨʦʥʪʘʣʴʥʳʭ ʩʨʝʟʦʚ ʧʨʠ ʧʦʤʦʱʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠ-

ʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʳʷʚʣʝʥʦ ʪʝʥʜʝʥʮʠʷ, ʯʪʦ ʪʝʣʘ ʠ ʦʪʨʦʩʪʢʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦ-

ʥʦʚ ʙʳʣʠ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣʥʝʥʳ ʤʘʨʢʝʨʘʤʠ MAP2 (ʨʠʩ. 47, ʛ) ʠ NSE (ʨʠʩ. 47, 

ʚ). ɺʦʢʨʫʛ ʥʝʡʨʦʥʦʚ, ʘ ʠʤʝʥʥʦ ʥʘ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʘʭ ʠ ʧʝʨʠʢʘʨʠʦʥʝ, ʨʘʟ-

ʤʝʱʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ, ʦʢʨʫʛʣʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʠʤ-

ʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʘ ʩʠʥʘʧʪʦʬʠʟʠʥ ʠ ʢʘʩʧʘʟʫ 3. ʂʘʢ ʚʠʜʥʦ, ʧʨʠ 

ʵʪʠʭ ʨʝʘʢʮʠʷʭ, ʥʝʡʨʦʧʠʣʝ ʉʄʂ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʦʨʦʜʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʚ ʢʣʝʪʢʝ 

ʠʟ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʢʨʘʰʝʥʥʳʭ ʪʦʯʝʢ ʭʨʦʤʦʛʝʥʘ DAB (ʨʠʩ. 47, ʜ, ʝ).  

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʘ ʠʤʝʥʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ NSE, MAP2, 

p38 ʠ ʢʘʩʧʘʟʫ 3, ʜʘʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʦʙ-

ʨʘʞʝʥʠʷʭ ʩʪʨʫʢʪʫʨʥʳʡ ʢʦʤʧʘʨʪʤʝʥʪ ʪʝʣʘ ʥʝʡʨʦʥʘ, ʢʦʪʦʨʳʡ ʚʠʟʫʘʣʴʥʦ çʦʪʩʝ-

ʢʘʣʩʷè ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʩʢʦʧʣʝʥʠʡ ʦʪʨʦʩʪʢʦʚ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʣ ʭʦʨʦʰʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩʣʦʞʥʳʝ ʢʣʝʪʦʯʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʠʧʘ ʜʚʫʷʜʝʨʥʳʭ ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ (ʨʠʩ. 47, ʚ). 
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ʈʠʩ. 47 - ʅʝʡʨʦʥʳ ʩʣʦʷ III (ʘ, ʚ, ʛ, ʝ) ʠ V (ʙ, ʜ) ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ: 

ʧʨʝʚʘʣʠʨʫʶʪ ʥʦʨʤʦʭʨʦʤʥʳʝ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ, ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣʥʝʥʥʳʝ MAP2-ʧʦʟʠ-

ʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ (ʛ), ʚʦʢʨʫʛ ʪʝʣ ʠ ʜʝʥʜʨʠʪʦʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʚ ʥʝʡʨʦʧʠʣʝ ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ʨ38- (ʜ) ʠ ʢʘʩʧʘʟʘ 3-ʧʦʟʠʪʠʚʥʳʝ (ʚ) ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʪʝʨʤʠʥʘʣʠ. ʉʪʨʝʣʢʠ ï ʧʠʨʘ-

ʤʠʜʥʳʝ ʥʝʡʨʦʥʳ. ʆʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ (ʘ, ʙ), ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ NSE (ʚ), 

ʄɸʈ2 (ʛ), ʨ38 (ʜ) ʠ ʢʘʩʧʘʟʘ 3 (ʝ). ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ī 20 ʤʢʤ.  

 

ʈʘʟʤʝʨ ʪʝʣ ʘʩʪʨʦʮʠʪʦʚ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 8 ʜʦ 10 ʤʢʤ, ʘ ʠʭ ʚʝʪʚʠʩʪʳʝ ʦʪ-

ʨʦʩʪʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʟʘʧʦʣʥʷʣʘ 

ʩʪʨʫʢʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʪʝʣʘʤʠ ʥʝʡʨʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʉʄʂ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʣʘ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ ʠʤʝʣʠ ʚ ʦʩʥʦʚ-

ʥʦʤ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʫʟʢʫʶ ʧʦʣʦʩʫ ʮʠʪʦʧʣʘʟʤʳ ʚʦʢʨʫʛ ʷʜʨʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨ-

ʞʘʣʘ GFAP. ɿʚʝʟʜʯʘʪʳʝ ʘʩʪʨʦʮʠʪʳ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩ 

ʪʝʣʦʤ ʥʝʡʨʦʥʘ, ʥʦ ʥʠ ʥʘ ʦʜʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʬʨʦʥʪʘʣʴʥʦʤ ʩʨʝʟʝ ʠʭ ʥʝ 

ʙʳʣʦ ʚʥʫʪʨʠ ʩʘʤʠʭ ʧʝʨʠʢʘʨʠʦʥʦʚ (ʨʠʩ. 48). 
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ʈʠʩ. 48 - ɸʩʪʨʦʮʠʪʳ ʩʣʦʷ III 

ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ 

ʢʨʳʩ ʚ ʥʦʨʤʝ: ʪʝʣʘ (ʢʨʘʩʥʳʝ 

ʩʪʨʝʣʢʠ) ʠ ʦʪʨʦʩʪʢʠ (ʞʸʣʪʳʝ 

ʩʪʨʝʣʢʠ) ʘʩʪʨʦʮʠʪʦʚ (^) ʚ 

ʚʠʜʝ ʩʝʪʠ ʟʘʧʦʣʥʷʶʪ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʝʨʠʢʘʨʠʦ-

ʥʘʤʠ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ), ʪʝʣʘ 

ʘʩʪʨʦʮʠʪʦʚ ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ 

ʩ ʧʝʨʠʢʘʨʠʦʥʦʤ. * ï ʷʜʨʘ ʧʠ-

ʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʀʤʤʫ-

ʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝ-

ʥʠʝ GFAP. ʆʙʲʝʢʪʠʚ Ĭ100, 

ʰʢʘʣʘ ī 20 ʤʢʤ. 

 

 

ɺ ʥʦʨʤʝ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʤʘʣʝʥʴʢʠʝ 

ʥʝʘʢʪʠʚʥʳʝ ʤʘʢʨʦʬʘʛʠ ʎʅʉ ï 21,2 (30,8ï42,6) ʤʢʤ2, ʩ ʦʚʘʣʴʥʳʤ ʷʜʨʦʤ, ʨʘʟʤʝ-

ʨʘʤʠ 5ʭ7,5 ʤʢʤ ʠ ʪʦʥʢʠʤʠ ʚʝʪʚʷʱʠʤʠʩʷ ʦʪʨʦʩʪʢʘʤʠ. ʆʥʠ ʚʳʷʚʣʷʣʠʩʴ ʚ ʩʦ-

ʩʪʘʚʝ ʩʪʨʫʢʪʫʨʥʳʭ ʛʣʠʦ-ʤʠʢʨʦʚʘʩʢʫʣʷʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʨʠʩ. 49, ʘ), ʩʚʦʙʦʜʥʦ 

ʚ ʥʝʡʨʦʧʠʣʝ (ʨʠʩ. 49, ʙ), ʘ ʪʘʢʞʝ ʚ ʙʣʠʟʢʦʤ ʢʦʥʪʘʢʪʝ ʩ ʪʝʣʦʤ ʥʝʡʨʦʥʘ ʙʝʟ (ʨʠʩ. 

49, ʚ) ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʪʠʧʦʤ ʢʣʝʪʦʢ ʤʘʢʨʦʛʣʠʠ (ʨʠʩ. 49, ʛ). 

ʊʘʢ, ʚ ʧʨʝʧʘʨʘʪʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ ʥʘ AIF1 ʦʪʤʝʯʘʣʠʩʴ ʜʚʫʷʜʝʨʥʳʝ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, 

ʚ ʢʦʪʦʨʳʭ ʷʜʨʘ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚʙʣʠʟʠ ʷʜʝʨ ʥʝʡʨʦʮʠʪʦʚ, ʯʪʦ 

ʤʦʛʣʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʝʩʥʳʭ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʘʭ (ʨʠʩ. 49, ʚ). ʕʪʦ 

ʙʳʣʦ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʤʘʢʨʦʛʣʠʠ ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ (ʨʠʩ. 49, ʛ).  

ʇʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ, ʚʳʟʚʘʥʥʦʡ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ, ʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʘʭ ʩʣʦʸʚ III ʠ V ʉʄʂ ʚʳʷʚʣʝʥʳ ʥʝʢʨʦʙʠʦʪʠʯʝ-

ʩʢʠʝ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩ ʛʠʧʝʨ-, ʛʠʧʦʭʨʦʤʠʝʡ ʠ 

ʩʤʦʨʱʠʚʘʥʠʝʤ ʪʝʣ ʥʝʡʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʩ ʬʘʛʦʮʠʪʦʟʦʤ. ʇʨʝʦʙʣʘʜʘʣʠ ʛʠʧʝʨʭʨʦʤ-

ʥʳʝ ʪʠʥʢʪʦʨʠʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʝʟ ʠ ʩʦ ʩʤʦʨʱʠʚʘʥʠʝʤ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ. ɺ 

ʩʦʩʝʜʥʠʭ ʫʯʘʩʪʢʘʭ ʢʦʨʳ ʦʪʤʝʯʘʣʘʩʴ ʨʘʟʥʘʷ ʩʪʝʧʝʥʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʦʪʸʢʘ, 

ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʙʘʟʦʬʠʣʠʠ ʠ ʩʤʦʨʱʠʚʘʥʠʷ ʧʝʨʠʢʘʨʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʛʝʪʝ-

ʨʦʤʦʨʬʥʦʩʪʴʶ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ.  
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ʈʠʩ. 49 - ʉʣʦʡ III (ʘ, ʙ, ʚ) ʠ V (ʛ) ʉʄʂ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ: ʧʨʝʚʘʣʠʨʫʶʪ 

ʥʝʘʢʪʠʚʥʳʝ ʤʠʢʨʦʛʣʠʦʮʠʪʳ (ʢʨʘʩʥʳʝ 

ʩʪʨʝʣʢʠ) ʩ ʦʪʨʦʩʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʶʪʩʷ ʚ 

ʩʦʩʪʘʚʝ ʛʣʠʦ-ʤʠʢʨʦʚʘʩʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʘ), ʚ ʥʝʡʨʦʧʠʣʝ (ʙ), ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʧʝ-

ʨʠʢʘʨʠʦʥʦʤ ʙʝʟ (ʚ) ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʣʠʛʦ-

ʜʝʥʜʨʦʮʠʪʘʤʠ (ʛ). * ï ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ, 

ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ. ʀʤʤʫ-

ʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ AIF1. ʆʙʲʝʢ-

ʪʠʚ Ĭ100; ʰʢʘʣʘ ī 20 ʤʢʤ.  

 

ʅʘʙʣʶʜʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʎʅʉ ï ʘʩʪʨʦʮʠʪʦʚ 

ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ, ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʛʣʠʦ-ʤʠʢʨʦʚʘʩʢʫʣʷʨʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʥʝʡʨʦʧʠʣʝ, ʚ ʙʣʠʟʢʦʤ ʢʦʥʪʘʢʪʝ ʩ ʪʝʣʘʤʠ ʥʝʡʨʦʥʦʚ 

ʠ ʜʝʥʜʨʠʪʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʬʘʛʦʮʠʪʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ (ʨʠʩ. 50). ʆʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʅɻʀ ʢʦʨʳ ʫʚʝʣʠʯʠʚʘʣʩʷ, ʚʘ-

ʨʴʠʨʦʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,62 (1,53ï1,81) ʜʦ 2,72 (2,48ï3,10) (ʤʝʜʠʘʥʘ; Mann-

Whitney U Test; p=0,001).  

ɸʣʴʪʝʨʘʮʠʷ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʉʄʂ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʢʦʥ-

ʪʨʦʣʝ ʠʟ 100 ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʦʨʳ ʢʨʳʩʳ ʪʦʣʴʢʦ 6,2% (95% ɼʀ: 2,4ï

12,9) ʙʳʣʠ Ki-67-ʧʦʟʠʪʠʚʥʳʤʠ, ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 18,6% (95% ɼʀ: 11,6ï27,6%) (c2=5,9, df=1, p=0,01).  

ɺ ʭʦʜʝ ʦʙʟʦʨʥʦʛʦ ʩʚʝʪʦʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʄʂ ʚʳʷʚ-

ʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʰʝʤʠʯʝʩʢʠ ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʦʚ, ʘ ʠʤʝʥʥʦ ʚʘ-

ʢʫʦʣʠʟʠʨʦʚʘʥʥʳʭ, ʛʠʧʝʨ-, ʛʠʧʦʭʨʦʤʥʳʭ, ʧʦʩʣʝ ʆʆʉɸ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ 

ʢʨʳʩ ʚ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʧʦʣʷʭ ʟʨʝʥʠʷ ʉʄʂ. ɺ ʨʘʟʥʳʭ ʧʦʣʷʭ ʩʦʜʝʨʞʘʥʠʝ 

ʥʦʨʤʦʭʨʦʤʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 10 ʜʦ 90%. ɼʘʥʥʳʡ 

ʨʘʟʙʨʦʩ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʚʳʨʘʞʝʥʥʦʤ ʦʯʘʛʦʚʦʤ ʭʘʨʘʢʪʝʨʝ ʪʠʥʢʪʦʨʠʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ ʯʝʨʝʟ 7 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʚ 

ʩʣʦʝ III ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 26,4% (p=0,001), ʚ ʥʦʨʤʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

442 (352ī485), ʘ ʚ ʩʣʦʝ V ʢʦʨʳ ï ʥʘ 18,5% (p=0,01), ʚ ʥʦʨʤʝ ʦʙʥʘʨʫʞʝʥʦ 290 

ʢʣʝʪʦʢ (244ī331) ʥʘ 1 ʤʤ2 (Mann-Whitney U Test). 
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ʈʠʩ. 50 - ʇʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʠ ʛʣʠʦʮʠʪʳ ʩʣʦʷ V ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ (3 ʩʫʪ): ʨʘʟʥʘʷ ʩʪʝʧʝʥʴ ʚʘʢʫʦʣʠʟʘʮʠʠ ʛʠʧʝʨʭʨʦʤʠʠ ʠ ʩʤʦʨʱʠʚʘ-

ʥʠʷ ʧʝʨʠʢʘʨʠʦʥʦʚ (ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʨʷʜʢʝ ʥʘʨʘʩʪʘʥʠʷ ʧʨʠʟʥʘʢʘ); ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠ-

ʘʣʴʥʳʭ ʢʣʝʪʦʢ ï ʢʨʫʛʣʳʭ ʪʸʤʥʳʭ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ), ʙʦʣʝʝ ʩʚʝʪʣʳʭ ʘʩʪ-

ʨʦʮʠʪʦʚ (ʞʸʣʪʳʝ ʩʪʨʝʣʢʠ), ʪʸʤʥʳʭ ʦʚʘʣʴʥʳʭ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ 

ʚʦʢʨʫʛ ʧʠʢʥʦʤʦʨʬʥʦʛʦ ʥʝʡʨʦʥʘ ʦʢʨʫʛʣʳʭ (ʩʠʥʠʝ ʩʪʨʝʣʢʠ) ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ. ɿʝʣʸʥʳʝ 

ʩʪʨʝʣʢʠ ï ʢʘʧʠʣʣʷʨʳ ʩ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ ʦʪʸʢ. ʆʢʨʘʩʢʘ ʛʝ-

ʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ī 20 ʤʢʤ.  

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʩʨʝʜʠ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʠ ʦʩʪʘʚ-

ʰʠʭʩʷ ʚ ʧʨʝʞʥʝʤ ʚʠʜʝ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ ʦʪʤʝʯʘʣʦʩʴ ʜʠʬ-

ʬʫʟʥʦ-ʦʯʘʛʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʢʣʝʪʦʢ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʷʜʨʳʰʢʘʤʠ ʚ ʷʜʨʝ 

ʥʝʡʨʦʥʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʥʝʡʨʦʥʦʚ ʦʪʤʝʯʝʥʦ ʚ ʩʣʦʷʭ III ʠ V 

ʉʄʂ ʯʝʨʝʟ 7 ʩʫʪ (ʪʘʙʣ. 14).  

ʅʘ ʬʦʥʝ ʥʝʦʙʨʘʪʠʤʳʭ ʠ ʦʙʨʘʪʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʉʄʂ ʧʦʩʣʝ ʠʰʝʤʠʠ ʚʳ-

ʷʚʣʷʣʘʩʴ ʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʠʢʘʨʠʦʥʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʘʟʥʳʭ, ʘ ʠʤʝʥʥʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʪʘʜʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠ ʩʣʦʞʥʳʭ ʧʝʨʠʢʘʨʠ-

ʦʥʦʚ ʩ ʜʚʫʤʷ ʷʜʨʘʤʠ (ʚ ʧʣʦʩʢʦʩʪʠ ʘʥʘʣʠʟʘ ʬʨʦʥʪʘʣʴʥʳʭ ʩʨʝʟʦʚ) (ʨʠʩ. 51). ʊʦ 

ʝʩʪʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʣʠʷʥʠʷ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ ʠ, 

ʛʦʨʘʟʜʦ ʨʝʞʝ, ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ (ʨʠʩ. 51). ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʠʰʝʤʠʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʨʝʘʣʠʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʥʝʡʨʦʥʦʚ ʠ ʨʘʟ-

ʥʳʭ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ï ʦʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʬʘʛʦʮʠʪʘʨʥʳʝ ʠʣʠ ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ ʩʘʥʦʛʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʧʝʨʠʢʘʨʠʦʥʘ, ʘ ʥʝ ʬʘʛʦʮʠʪʘʨ-

ʥʳʝ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʢʦʤʧʝʥʩʘʮʠʝʡ, ʨʝʧʘʨʘʮʠʝʡ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʠ ʩʣʠʷʥʠʷ. 

ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʝʨʚʳʡ ʪʠʧ ʩʚʷʟʘʥ ʩ ʘʤʝʙʦʠʜʥʳʤʠ ʤʠʢʨʦʛʣʠʦʮʠʪʘʤʠ, ʘ ʚʪʦʨʦʡ ï 

ʩ ʥʝʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʤʠʢʨʦʛʣʠʦʮʠʪʘʤʠ. 
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ʊʘʙʣʠʮʘ 14 - ʉʦʜʝʨʞʘʥʠʝ (ʜʦʣʷ) ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʷʜʨʳʰ-

ʢʘʤʠ ʚ ʩʣʦʷʭ III ʠ V ʉʄʂ ʤʦʟʛʘ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ 

ɻʨʫʧʧʳ  
ʉʣʦʠ  

III  V  

ʅʦʨʤʘ  15/200 
8/200 

p=0,20III -V  

1-ʝ ʩʫʪ  
52/200 

p=0,00001*  

22/200 

p=0,01*  

c2=14,0; p=0,0002III -V  

3-ʠ ʩʫʪ  

57/200 

p=0,00001* 

c2=0,20; p=0,65^  

29/200 

p=0,0004*  

c2=0,81; p=0,37^  

c2=10,8; p=0,001III -V  

7-ʝ ʩʫʪ  

100/200 

p=0,00001*  

c2=18,5; p<0,0001^  

49/200 

p<0,00001*  

c2=5,75; p=0,01^  

c2=26,7; p<0,0001III -V  

ʇʨʠʤʝʯʘʥʠʝ. * ī ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ (ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ), ^ ī ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ, III -V ī 

ʤʝʞʜʫ ʩʣʦʷʤʠ (ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ, ʢʨʠʪʝʨʠʡ c2). ʅʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ ʦʪʚʝʨʛʘʣʠ ʩ ʫʯʸʪʦʤ ʢʦʨʨʝʢ-

ʮʠʠ ɹʦʥʬʝʨʨʦʥʠ ʧʨʠ p¢0,01. ɺ ʢʘʞʜʦʤ ʩʨʦʢʝ ʦʮʝʥʠʚʘʣʠ ʧʦ 200 ʥʝʡʨʦʥʦʚ ʩ ʷʜʨʳʰʢʘʤʠ. 

 

 

ʈʠʩ. 51 - ʉʣʦʞʥʳʝ ʢʣʝʪʦʯʥʳʝ ʢʦʤʧʦʟʠʮʠʠ (ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʳ) ʚ ʩʣʦʝ III ʠ V ʉʄʂ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ (3-ʝ ʩʫʪ): ʨʘʟʥʘʷ ʩʪʝʧʝʥʴ ʫʩʣʦʞʥʝʥʠʷ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. * ī ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ, ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ ï 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ, ʞʸʣʪʳʝ ʩʪʨʝʣʢʠ ï ʘʩʪʨʦʮʠʪʳ, ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʤʠʢʨʦʛʣʠʦʮʠʪʳ, ʟʝʣʸʥʳʝ 

ʩʪʨʝʣʢʠ ï ɻ ʥʜʦʪʝʣʠʦʮʠʪʳ ʠ ʧʝʨʠʮʠʪʳ. ʆʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ī 20 ʤʢʤ.  
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ʈʠʩ. 52 - ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʭ ʙʝʣʢʦʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚ ʜʚʫʷʜʝʨʥʳʭ ʢʣʝʪʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʚ 

ʩʣʦʷʭ III (ʘ, ʜ, ʚ, ʝ, ʞ) ʠ V (ʙ, ʛ) ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 1-ʝ (ʘ, ʙ), 3-ʠ (ʛ, ʜ, 

ʝ, ʞ) ʠ 7-ʝ ʩʫʪʢʠ (ʚ) ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ: ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï ʦʜʥʦʷʜʝʨʥʳʡ ʥʝʡʨʦʥ. 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ NSE (ʘ), MAP2 (ʙ), HSP-70 (ʚ), ʨ38 (ʛ) ʠ ʢʘʩʧʘʟʫ 3 (ʜ-

ʞ). ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ī 20 ʤʢʤ.  
 
ɺ ʧʦʣʴʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʩʣʝ ʆʆʉɸ, ʘ ʠʤʝʥʥʦ ʛʝ-

ʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʪʘʢʞʝ ʜʘʥʥʳʝ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʧʦ ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʯʘʩʪʠʮʘʤ ʧʦʣʫʯʠʪʴ 

ʧʦʣʥʫʶ ʠ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʢ ʠ ʥʝʡʨʦʧʠʣʷ. ʆʩʦʙʝʥʥʦ ʢʦʥʪʨʘʩʪʥʦ ʵʪʠ 

ʢʦʤʧʘʨʪʤʝʥʪʳ ʚʠʜʥʳ ʧʨʠ ʨʝʘʢʮʠʠ ʥʝʡʨʘʣʴʥʦʛʦ ʤʘʨʢʝʨʘ ʥʘ ʦʩʥʦʚʥʦʡ ʩʠʥʦʧʪʠ-

ʯʝʩʢʠʡ ʚʝʟʠʢʫʣʷʨʥʳʡ ʙʝʣʦʢ ʩʠʥʘʧʪʦʬʠʟʠʥ (ʨ38) ʠ ʢʘʩʧʘʟʫ 3 (ʨʠʩ. 52).  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʙʟʦʨʥʳʭ ʩʨʝʟʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ, ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ɹʨʝʛʤʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʛʦ ʩʣʠʷʥʠʷ ʩ ʪʝʣʦʤ ʥʝʡʨʦʥʘ ʫʯʘʩʪʚʦʚʘʣʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʚʩʝ ʪʠʧʳ 

ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʎʅʉ. ʇʦʩʣʝʜʥʝʝ ʥʝ ʫʜʘʣʦʩʴ ʧʦʢʘʟʘʪʴ ʜʣʷ ʧʨʦʪʦʧʣʘʟʤʘ-

ʪʠʯʝʩʢʠʭ ʠ ʬʠʙʨʦʟʥʳʭ ʘʩʪʨʦʮʠʪʦʚ. ʀʭ ʪʝʣʘ ʢʦʥʪʘʢʪʠʨʦʚʘʣʠ ʪʦʣʴʢʦ ʩ ʪʝʣʘʤʠ 

ʥʝʡʨʦʥʦʚ, ʥʝ ʧʨʦʥʠʢʘʷ ʟʘ ʧʨʝʜʝʣʳ ʚʥʝʰʥʠʭ ʢʦʥʪʫʨʦʚ (ʨʠʩ. 48, 53, ʘ ï ʚ). ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʣʠʷʥʠʶ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʞʸʩʪʢʠʡ ʩʪʨʫʢʪʫʨ-

ʥʳʡ ʛʣʠʦʬʠʙʨʠʣʣʷʨʥʳʡ ʮʠʪʦʩʢʝʣʝʪ ʘʩʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʚʝʪ-

ʚʷʭ ʦʜʥʦʛʦ ʘʩʪʨʦʮʠʪʘ ʦʭʚʘʪʳʚʘʣ ʥʘ ʩʨʝʟʝ ʦʪ 780 ʜʦ 1500 ʤʢʤ2 ʠ ʙʳʣ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʪʝʣʘ ʥʝʡʨʦʥʘ, ʘ ʧʣʦʱʘʜʴ ʢʨʫʧʥʦʛʦ ʧʝʨʠʢʘʨʠʦʥʘ ʥʘ ʨʠʩ. 47, ʙ 

ʩʦʩʪʘʚʣʷʣʘ 370 ʤʢʤ2. ɺʧʨʦʯʝʤ, ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʩʪʨʦʮʠʪʳ ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʝʣʢʠʝ 
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ʦʪʨʦʩʪʢʠ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ, çʦʢʫʪʳʚʘʚʰʠʭè ʥʠʰʠ, 

ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʩʣʠʷʥʠʝ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʠ ʪʝʣ ʥʝʡʨʦʥʦʚ, ʢʦʥʪʨʦʣʠ-

ʨʫʷ, ʚʝʨʦʷʪʥʦ, ʤʠʢʨʦʩʨʝʜʫ ʵʪʦʛʦ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩ. 53, ʙ, ʚ).  

ʆʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚʤʝʩʪʝ, 

ʠʤʝʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʢʤ). ɼʘʥʥʳʝ ʢʣʝʪʢʠ ʚʳʷʚʣʷ-

ʣʠʩʴ ʨʷʜʦʤ ʩ ʥʝʧʦʚʨʝʞʜʸʥʥʳʤʠ ʪʝʣʘʤʠ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ (ʨʠʩ. 49, 51, 53), ʪʦ 

ʝʩʪʴ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʚ ʝʜʠʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʷ ʜʨʫʛ ʜʨʫʛʘ ʚ 

ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ.  

ɺ ʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʠʟʤʝʥʷʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʳ, ʥʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʦʚ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʎʅʉ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʣʷʭ ʠ ʩʣʦʷʭ 

ʉʄʂ. ʂʘʢ ʠ ʚ ʢʦʥʪʨʦʣʝ, ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʚʳʷʚʣʷʣʠʩʴ ʚʦʢʨʫʛ ʤʥʦʛʠʭ ʩʦʩʫʜʦʚ, 

ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʪʝʣʘʤʠ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʛʠʧʝʨʭʨʦʤʥʳʭ ʧʠʨʘʤʠʜ-

ʥʳʭ ʥʝʡʨʦʮʠʪʦʚ (ʨʠʩ. 54). ɺʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʥʘ 1 ʤʤ2 ʧʦʣʷ ʟʨʝʥʠʷ ʢʦʨʳ (ʪʘʙʣ. 15), ʥʦ ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʣʘ 

ʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦʣʷ ʘʢʪʠʚʥʳʭ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʘʤʝʙʦʠʜʥʳʭ, ʙʝʟ ʜʣʠʥ-

ʥʳʭ ʦʪʨʦʩʪʢʦʚ, ʢʣʝʪʦʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʪ 15% ʚ 

ʢʦʥʪʨʦʣʝ ʜʦ 65% ʯʝʨʝʟ 1 ʩʫʪ (Mann-Whitney U Test, p=0,0001). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʙʱʫʶ ʯʠʩʣʝʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʚʩʝʭ ʤʠʢʨʦʛʣʠʦ-

ʮʠʪʦʚ ʚ ʢʦʨʝ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʪʥʦʡ ʆʆʉɸ.  

 

 

ʈʠʩ. 53 - ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʘʩʪʨʦʮʠʪʦʚ ʠ ʠʭ ʦʪʨʦʩʪʢʦʚ (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ), ʦʣʠʛʦ-

ʜʝʥʜʨʦʮʠʪʦʚ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ), ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ (ʟʝʣʸʥʳʝ ʩʪʨʝʣʢʠ) ʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (*) 

ʩʣʦʷ III (ʘ, ʙ, ʛ) ʠ V (ʚ) ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ (3-ʝ ʩʫʪ). 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ GFAP (ʘ-ʚ) ʠ AIF1 (ʛ). ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ī 20 ʤʢʤ.  
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ʈʠʩ. 54 - ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ) ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠ-

ʪʦʚ (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ) ʚʦʢʨʫʛ ʧʝʨʠʢʘʨʠʦʥʦʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (*) ʉʄʂ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ 

(ʙ), ʯʝʨʝʟ 1-ʠ (ʘ, ʚ, ʝ), 3-ʝ (ʛ) ʠ 7 ʩʫʪ (ʜ) ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ. ʂʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï ʦʜʠʥʦʯ-

ʥʳʡ ʥʝʡʨʦʥ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ AIF1. ʆʙʲʝʢʪʠʚ Ĭ100; ʰʢʘʣʘ ī 20 ʤʢʤ.  

 
ʊʘʙʣʠʮʘ 15 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʥʘ 1 ʤʤ2) ʚʩʝʭ ʪʠʧʦʚ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠ-

ʛʦʜʝʥʜʨʦʮʠʪʦʚ ʚ ʉʄʂ (ʩʣʦʠ III + V) ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ 

ʇʦʜʛʨʫʧʧʳ  

ʂʣʝʪʢʠ 

ʄʠʢʨʦʛʣʠʦʮʠʪʳ,  

ʨʝʘʢʮʠʷ ʥʘ AIF1 

ʆʣʠʛʦʜʝʥʜʨʦʮʠʪʳ,  

ʦʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ 

ʂʦʥʪʨʦʣʴ, n=30  

ʧʦʣʝʡ ʟʨʝʥʠʷ  
64,0 (32,0ï64,0) 

60,2 (30,0ï68,5) 

p=0,6ʤ-ʦ 

1-ʝ ʩʫʪ, n=30  
96,0 (95,0ï128,0) 

 p=0,0001* 

65,4 (25,0ï75,0) 

 p=0,01*; p=0,0003ʤ-ʦ 

3-ʠ ʩʫʪ, n=30  
78,0 (64,0ï96,0)  

p=0,0002*; p=0,01  ̂

57,5 (50,0ï70,0)  

p=0,3*; p=0,01^; p=0,003ʤ-ʦ 

7-ʝ ʩʫʪ, n=30  
78,0 (64,0ï96,0)  

p=0,001*; p=0,64  ̂

77,5 (52,5ï87,5)  

p=0,001*; p=0,001^; p=0,8ʤ-ʦ 

ANOVA ʤʝʞʜʫ ʩʨʦʢʘʤʠ  

(1 ï 3 ï 7 ʩʫʪ)  
H (2, N=102) =11,5; p=0,003# H (2, N=100) =9,2; p=0,01# 

ʇʨʠʤʝʯʘʥʠʝ. * ī ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ, ^ ī ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ, ʤ-ʦ ī ʤʝʞʜʫ ʤʠʢʨʦ-

ʛʣʠʦʮʠʪʘʤʠ ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘʤʠ (Mann-Whitney U Test), # ī ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʧʦʩʣʝ ʠʰʝ-

ʤʠʠ (ANOVA Kruskal-Wallis). ʅʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ ʦʪʚʝʨʛʘʣʠ ʩ ʫʯʸʪʦʤ ʢʦʨʨʝʢʮʠʠ ɹʦʥʬʝʨ-

ʨʦʥʠ ʧʨʠ p¢0,01. ʄʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʠʣʠ ʢʘʢ ʤʝʜʠʘʥʫ (1 ʠ 3 ʢʚʘʨʪʠʣʠ). 

 

ʇʦʩʣʝ ʆʆʉɸ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʪʘʢʞʝ ʨʘʟʤʝʨʳ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʢʣʝʪʦʢ. ʉ 

ʧʦʤʦʱʴʶ ʦʢʨʘʩʢʠ ʥʘ AIF1 ʠ ʤʦʨʬʦʤʝʪʨʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ ʧʣʦʱʘʜʴ 

ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 23,4 ʜʦ 93,1 ʤʢʤ2, ʤʝʜʠʘʥʘ, ʘ ʪʘʢʞʝ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʢʚʘʨ-

ʪʠʣʠ ʩʦʩʪʘʚʣʷʣ ï 42,6 (31,3 ï 51,0) ʤʢʤ2, ʘ ʚ ʢʦʥʪʨʦʣʝ ʜʘʥʥʡr ʧʦʢʘʟʘʪʝʣ ɹï 21,2 
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(30,8ï42,6) ʤʢʤ2 (Mann-Whitney U Test, p=0,0001). ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʵʪʠ ʤʝʜʠʘʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʚʘʣʠʩʴ ʠ ʯʝʨʝʟ 3 ʠ 7 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘ-

ʪʫʨʳ, ʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʷʚʣʷʶʪʩʷ ʦʩʦʙʦʡ ʬʦʨ-

ʤʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʤʠʢʨʦʨʝʘʢʮʠʠ ï ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʘʤʝʙʦʠʜʥʦʡ ʤʠʢʨʦ-

ʛʣʠʠ ʠ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʚ ʨʘʟʤʝʨʘʭ, ʥʝ-

ʧʨʘʚʠʣʴʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʘ ʪʝʣʘ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʬʫʥʢʮʠʠ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʚ 

ʉʄʂ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʠʢ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʵʪʠʭ ʢʣʝʪʦʢ ʧʦʩʣʝ ʆʆʉɸ ʦʪʣʠ-

ʯʘʣʩʷ: ʜʣʷ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ï ʯʝʨʝʟ 1 ʩʫʪ, ʜʣʷ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ï ʯʝʨʝʟ 7 ʩʫʪ 

(ʪʘʙʣ. 15). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʠʢʨʦʛʣʠʦʮʠʪʳ ʩʘʥʠ-

ʨʦʚʘʣʠ ʥʝʨʚʥʫʶ ʪʢʘʥʴ ʧʦʩʣʝ ʆʆʉɸ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʙʦʣʝʝ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʝ yʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ c ʫʯʘʩʪʠʝʤ 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʧʝʨʠʦʜ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ (150 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʩʨʦʢ ʩ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʨʘʥʜʦʤʠʟʘʮʠʝʡ ʜʦ 30), ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʅʠʩʩʣ ʁʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ-ʵʦʟʠʥʦʤ, 

ʘ ʪʘʢʞʝ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠ ʥʘ NSE, HSP-70, MAP2 ʧʦʢʘʟʘʣʦĚ ʯʪʦ ʯʠʩʣʝʥ-

ʥʘʷ ʧʣʦʪʥʦʩʪʴ ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ ʚ ʉʄʂ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʘ 

3,5 (1,5ï4,0) ʤʤ2. ʏʝʨʝʟ 1 ʠ 3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʚʘʣʠʩʴ ʥʘ 

ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,0 (2,0ï4,5) (p=0,20) ʠ 4,0 (2,5ï

5,0)/ʤʤ2 (p=0,35), ʘ ʚʦʪ ʯʝʨʝʟ 7 ʩʫʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ï ʜʦ 6,5 (5,0ï

8,5)/ʤʤ2 (Mann-Whitney U Test; p=0,002). ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʛʝʪʝʨʦ- ʠ ʜʠʢʘʨʠʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ, ʯʝʤ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʩʦʜʝʨʞʘʥʠʷ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʠ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʢʣʝʪʦʢ.  

3.1.6. ʀʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨ 

ʤʝʞʥʝʡʨʦʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʠ ʦʪʜʝʣʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʉɸ3 ʛʠʧʧʦ-

ʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʘʣʠ ʢʨʫʧʥʳʝ ʢʣʝʪʢʠ ʩ ʦʜʥʠʤ ʙʦʣʴʰʠʤ ʷʜʨʦʤ, 

ʦʜʥʠʤ ʠʣʠ ʩ ʜʚʫʤʷ ̫ ʜʨʳʰʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥrʤʠ ʥʝ ʧʣʦʪʥʦ, ʧʣʦʱʘʜʴ ʧʝʨʠʢʘ-

ʨʠʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 125,3 ʤʢʤ2, ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 113,7 ʜʦ 165,5 ʤʢʤ2 

(ʨʠʩ. 55, ʘ). ʊʝʣʘ ʠ ʘʧʠʢʘʣʴʥʳʝ ʜʝʥʜʨʠʪʳ ʜʘʥʥʳʭ ʥʝʡʨʦʥʦʚ ʧʦʢʨʳʚʘʣʠʩʴ 

ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʩʠʥʘʧʩʘʤʠ; ʧʨʠ ʩʧʝʮʠʘʣʴʥʦʡ ʦʢʨʘʩʢʝ 

ʪʝʨʤʠʥʘʣʠ ʠʭ ʟʘʧʦʣʥʷʣʠʩʴ ʛʨʘʥʫʣʘʤʠ ʤʝʯʝʥʥʦʛʦ ʩʠʥʘʧʪʦʬʠʟʠʥʘ (ʨʠʩ. 55, ʙ).  
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ʈʠʩ. 55 - ʇʦʣʝ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʦʡ ʢʨʳʩʳ ʚ ʥʦʨʤʝ: ʵʢʨʘʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʯʸʪʢʦ ʚʳʜʝ-

ʣʷʶʪʩʷ ʩʣʦʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (ʙʝʣʳʝ ʩʪʨʝʣʢʠ): ʘ ï ʦʙʟʦʨʥʘʷ ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ 

ʠ ʵʦʟʠʥʦʤ; ʙ - ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʩʠʥʘʧʪʦʬʠʟʠʥʘ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ, ʤʝʪʢʠ 

ʦʢʨʫʞʘʶʪ ʜʝʥʜʨʠʪʳ ʠ ʪʝʣʘ ʥʝʡʨʦʥʦʚ). ʆʙʲʝʢʪʠʚ Ĭ100 (ʘ) ʠ Ĭ40 (ʙ), ʰʢʘʣʘ ï 50 ʤʢʤ. 

 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʧʦʣʷ ʉɸ3 ʩ ʜʨʫʛʠʤʠ ʦʪʜʝʣʘʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʘʢʩʦʰʠʧʠʢʦʚʳʭ, ʘʢʩʦ-

ʜʝʥʜʨʠʪʠʯʝʩʢʠʭ ʠ ʘʢʩʦʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʥʘʧʩʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʦʝ 

ʪʝʣ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʚʳʷʚʣʝʥʠʠ ʩʠʥʘʧʪʦʬʠ-

ʟʠʥʘ (ʨ38-ʧʦʟʠʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ) ʚ ʉɸ3 ʯʸʪʢʦ ʦʙʥʘʨʫʞʝʥʘ ʦʩʦʙʘʷ ʟʦʥʘ stratum 

lucidum, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘ ʠʟ ʤʥʦʞʝʩʪʚʘ ʘʧʠʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʜʫʱʠʭ ʚʚʝʨʭ 

ʜʝʥʜʨʠʪʦʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʦʛʨʦʤʥʳʭ ʩʠʥʘʧʩʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʝʪʚʷ-

ʱʠʤʠʩʷ ʘʢʩʦʥʘʤʠ ʤʰʠʩʪʳʭ ʚʦʣʦʢʦʥ ɿʌ (ʨʠʩ. 56). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʣʷ ʟʨʝʥʠʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ 

ʙʳʣʦ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʩʠʥʘʧʩʦʚ ʥʘ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʘʭ ʚʝʜʫʱʠʭ ʚʚʝʨʭ ʧʠ-

ʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʚ stratum lucidum (ʨʠʩ. 56, ʙ). ʇʣʦʱʘʜʴ (ʥʘ ʬʨʦʥʪʘʣʴʥʳʭ 

ʩʨʝʟʘʭ) ʦʜʥʦʡ ʨ38-ʧʦʟʠʪʠʚʥʦʡ ʯʘʩʪʠʮʳ ʚʘʨʴʠʨʦʚʘʣʘ ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 1,5 ʜʦ 6,6 

ʤʢʤ2, ʜʠʘʤʝʪʨ ï ʦʪ 1,4 ʜʦ 2,9 ʤʢʤ. ʕʪʦʛʦ ʙʳʣʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʯʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ï ʧʣʦʱʘʜʠ 

ʪʝʨʤʠʥʘʣʝʡ ʚ stratum lucidum ʠ ʩʪʨʫʢʪʫʨ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʥʘ ʠʤʤʫʥʦʛʠ-

ʩʪʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ (ʨʠʩ. 56). 

ɺ lacunosum ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʠ stratum radiatum (ʧʦʣʷ ʟʨʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʉɸ3) ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʪʦʣʴʢʦ ʩʘʤʳʝ ʦʛʨʦʤʥʳʝ ʨ38-ʧʦʟʠʪʠʚʥʳʝ ʯʘʩʪʠʮʳ, ʘ ʠʤʝʥʥʦ ʘʢʩʦʰʠʧʠʢʦʚʳʝ ʠ 

ʘʢʩʦʜʝʥʜʨʠʪʠʯʝʩʢʠʝ ʪʝʨʤʠʥʘʣʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʠ ʨʘʟʤʝʨʦʚ ʩʠ-

ʥʘʧʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʤʠʢʨʦʩʢʦʧʦʚ. 
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ʈʠʩ. 56 - ʇʦʣʝ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʦʡ ʢʨʳʩʳ ʚ 

ʥʦʨʤʝ. ʆʩʥʦʚʥʳʝ ʟʦʥʳ ʣʦʢʘʣʠʟʘʮʠʠ ʩʠʥʘʧʩʦʚ (ʘ): 

s.lac - stratum lacunosum, s.rad - stratum radiatum, 

s.luc - stratum lucidum, p.l. - ʩʣʦʡ ʪʝʣ ʧʠʨʘʤʠʜʥʳʭ 

ʥʝʡʨʦʥʦʚ; ʛʠʛʘʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʠ (ʦʪʤʝʯʝʥʦ 

ʩʪʨʝʣʢʘʤʠ) stratum lucidum (ʙ). ʀʤʤʫʥʦʛʠʩʪʦʭʠ-

ʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʩʠʥʘʧʪʦʬʠʟʠʥ. ʆʙʲʝʢʪʠʚ 

Ĭ40, ʰʢʘʣʘ - 50 ʤʢʤ (ʘ) ʠ 20 ʤʢʤ (ʙ).  

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 20-ʤʠʥʫʪʥʘʷ ʆʆʉɸ ʧʨʠʚʦʜʠʣʘ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʦʤʫ ʩʥʠʞʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ (ʨʠʩ. 57). ʕʣʠʤʠʥʘʮʠʷ ʙʝʟʚʦʟʚʨʘʪʥʦ ʧʦʚʨʝʞʜʸʥʥʳʭ 

ʥʝʡʨʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʧʫʪʸʤ ʬʘʛʦʮʠʪʦʟʘ. ɺʩʸ ʵʪʦ ʙʳʣʦ ʥʘ ʬʦʥʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ: ʛʠʧʦʭʨʦʤʠʠ, ʛʠʧʝʨʭʨʦʤʠʠ ʙʝʟ ʩʤʦʨʱʠʚʘʥʠʷ, ʥʘʙʫʭʘʥʠ,̫ ʚʘʢʫʦʣʠʟʘ-

ʮʠʠ, ʛʦʤʦʛʝʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʧʨʝʚʨʘʱʝʥʠʝ ʚ 

ʢʣʝʪʢʠ-ʪʝʥʠ, ʛʠʧʝʨʭʨʦʤʠʷ-ʩʤʦʨʱʠʚʘʥʠʝ ʩ ʛʦʤʦʛʝʥʠʟʘʮʠʝʡ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ). 

ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʦʪʤʝʯʘʣʦʩʴ ʯʝ-

ʨʝʟ 1, 3 ʠ 7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ, ʥʦ ʟʘʪʝʤ ʩʦʜʝʨʞʘʥʠʝ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʉɸ3 

ʛʠʧʧʦʢʘʤʧʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʠ ʫʞʝ ʯʝʨʝʟ 30 ʩʫʪ ʵʪʦʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 91,6%. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʳ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ɺʘʞʥʦ, ʯʪʦ ʧʨʠ ɻʪʦʤ ʟʘ ʚʩʸ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝ-

ʯʝʥʠʝ 30 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʛʠʧʧʦʢʘʤʧʘ ʉɸ3 ʫʤʝʥʴʰʠʣʘʩʴ ʪʦʣʴʢʦ ʥʘ 17,4% (ʨʠʩ. 57). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʪʦʣʴʢʦ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʰʝʤʠʯʝʩʢʠ ʠʟʤʝʥʸʥʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʉɸ3 ʧʦʜʚʝʨʛʘ-

ʣʘʩʴ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʧʦʣʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʫʪʸʤ ʬʘʛʦʮʠʪʦʟʘ.  
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ʈʠʩ. 57 ï ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʧʦʣʷ ʉɸ3 

ʚ ʥʦʨʤʝ ʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, * - ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, p<0,001; ^ - 
ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ, p<0,01 (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ). Q3 (Q1ïQ3), ʩʨʘʚʥʝʥʠʝ 

ʤʝʞʜʫ ʚʩʝʤʠ ʩʨʦʢʘʤʠ - ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ (ANOVA). 

 

ʈʝʛʝʥʝʨʘʮʠʷ ʚʢʣʶʯʘʣʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʘʥʘ-

ʣʠʟʘ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʨʝʦʙʣʘʜʘʣʠ ʦʙʨʘʪʠ-

ʤʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ, ʥʘʙʣʶʜʘʣʦʩʴ ʦʩʪʨʦʝ ʥʘʙʫ-

ʭʘʥʠʝ ʪʝʣ ʥʝʡʨʦʥʦʚ, ʫʤʝʨʝʥʥʳʡ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʦʪʸʢ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʩ ʥʝ-

ʙʦʣʴʰʦʡ ʚʘʢʫʦʣʠʟʘʮʠʝʡ ʮʠʪʦʧʣʘʟʤʳ, ʘ ʪʘʢʞʝ ʦʯʘʛʦʚʳʡ ʠ ʩʫʙʪʦʪʘʣʴʥʳʡ ʭʨʦ-

ʤʘʪʦʣʠʟ, ʛʠʧʝʨʭʨʦʤʘʪʦʟ ʩʫʙʩʪʘʥʮʠʠ. ʏʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʪʸʤʥʳʝ ʥʝʩʤʦʨʱʝʥ-

ʥʝr ʠ ʩʤʦʨʱʝʥʥʳʝ ʥʝʡʨʦʥ rʙʝʟ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʷʜʨʘ. ɺ ʧʦʩʣʝʜʥʠʭ, ʟʘ ʩʯʸʪ 

ʦʙʝʟʚʦʞʠʚʘʥʠʠ ʢʣʝʪʦʢ, ʚʦʟʥʠʢʘʣʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʞʘʪʠ ̫ ʮʠʪʦʧʣʘʟʤʳ 

ʢʣʝʪʢʠ ʙʝʟ ʜʝʩʪʨʫʢʮʠʠ ʥʝʡʨʦʬʠʙʨʠʣʣ ʠ ʷʜʨʘ. ʇʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʚʝ-

ʨʠʬʠʢʘʮʠʠ ʚʳʜʝʣʷʣʠʩʴ ʩʪʨʫʢʪʫʨʳ ʮʠʪʦʩʢʝʣʝʪʘ ʥʝʡʨʦʥʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ 

ʙʝʣʢʦʤ ʤʠʢʨʦʪʨʫʙʦʯʝʢ 2 (ʨʠʩ. 58, ʘ, ʙ). 

ʇʦ ʜʘʥʥʳʤ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 

20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʚ stratum lucidum, ʘ ʠʤʝʥʥʦ ʚ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʘʭ ʉɸ3, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʯʘʩʪʠʮ ʨ38-ʧʦʟʠʪʠʚʥʳʭ ʪʝʨʤʠʥʘʣʝʡ ʥʘ ʬʨʦʥʪʘʣʴʥʳʭ 

ʩʨʝʟʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 8,8% (95% ɼʀ: 0,59ï16,9%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʏʝʨʝʟ 3, 7, 14 ʠ 30 ʩʫʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʨʠʩ. 59). ʅʫʞʥʦ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ, ʯʪʦ ʦʪ-

ʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨ38-ʧʦʟʠʪʠʚʥʳʭ ʯʘʩʪʠʮ ʫʤʝʥʴʰʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʟʦʥʝ 

ʜʝʥʜʨʠʪʦʚ ʛʠʧʧʦʢʘʤʧʘ ʉɸ3, ʘ ʚ ʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʠʢʘʨʠʦʥʦʚ ʧʠʨʘʤʠʜʥʳʭ 

ʥʝʡʨʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʉɸ3 ʵʪʦʛʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʨʠʩ. 59). 
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ʈʠʩ. 58 - ʎʠʪʦʩʢʝʣʝʪ ʧʠʨʘʤʠʜʥʳʭ 

ʥʝʡʨʦʥʦʚ ʧʦʣʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʚ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ 20-

ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʘ - 3, ʙ - 30 ʩʫʪ): 

ʯʘʩʪʴ ʧʝʨʠʢʘʨʠʦʥʦʚ ʠʤʝʝʪ ʧʦʚʳʰʝʥ-

ʥʫʶ ʧʣʦʪʥʦʩʪʴ ʤʝʪʢʠ ʟʘ ʩʯʝʪ ʜʝʛʠʜʨʘ-

ʪʘʮʠʦʥʥʦʛʦ ʩʞʘʪʠʷ ʮʠʪʦʧʣʘʟʤʳ ʙʝʟ 

ʨʘʟʨʫʰʝʥʠʷ ʮʠʪʦʩʢʝʣʝʪʘ, ʘʧʠʢʘʣʴʥʳʝ 

ʜʝʥʜʨʠʪʳ ʚ stratum lucidum ʦʢʨʫʞʝʥʳ 

ʩʚʝʪʣʳʤ ʤʘʪʝʨʠʘʣʦʤ (ʛʠʛʘʥʪʩʢʠʝ ʩʠ-

ʥʘʧʩʳ). ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳ-

ʷʚʣʝʥʠʝ ʄɸʈ2. ʆʙʲʝʢʪʠʚ Ĭ40, ʰʢʘʣʘ - 

100 ʤʢʤ. 

 

 
ʈʠʩ. 59 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʯʘʩʪʠʮ ʨ38-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʣʝ ʉɸ3 ʛʠʧ-

ʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ (ʧʦ 200 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʢʘʞʜʳʡ 

ʩʨʦʢ). * ï ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ; ^ ï ʩʨʘʚʥʝʥʠʝ ʩ stratum lucidum. ʉʊʇʅ ï ʩʣʦʡ ʪʝʣ ʧʠʨʘ-

ʤʠʜʥʳʡ ʥʝʡʨʦʥʦʚ. ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ p Ò0,05 (ʢʨʠʪʝʨʠʡ c2). 95% ʜʦʚʝ-

ʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʚ ʨʘʥʥʝʤ ʦʩʪʨʦʤ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʯʝʨʝʟ 1 

ʠ 3 ʩʫʪ ʚ ʧʦʣʝ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʘʬʬʝʨʝʥʪʦʚ ʧʝʨʠʢʘʨʠʦʥʦʚ ʥʝʡʨʦʥʦʚ ʟʘ ʩʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʘʢʩʦʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʘʢʩʦʜʝʥʜʨʠʪʠʯʝʩʢʠʭ ʩʠʥʘʧʩʦʚ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʞʥʝʡʨʦʥʥʳʭ ʩʠʥʘʧʩʦʚ ʧʨʦʠʩʭʦ-

ʜʠʣʦ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ, ʘ ʠʤʝʥʥʦ stratum lacunosum, radiatum 

ʠ lucidum. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʩʣʝ ʠʰʝʤʠʠ ʩʪʨʘʜʘʣʠ ʥʝ-

ʙʦʣʴʰʠʝ ʩʠʥʘʧʩʳ stratum radiatum ʠ stratum lacunosum. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʝʞʥʝʡʨʦʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʚ ʨʘʥʥʝʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ.  

3.1.7. ʌʝʥʦʤʝʥ ʧʣʝʡʦʪʨʦʧʥʦʩʪʠ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ  

ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ  

ɺ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ 

ʫʥʠʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ - stratum lucidum, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʘʧʠ-

ʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʝʥʜʨʠʪʦʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʚʚʝʨʭ ʠ ʩʦ-

ʩʪʘʚʣʝʥʳ ʠʟ ʜʝʥʜʨʠʪʦʚ, ʙʦʣʴʰʠʭ ʩʠʥʘʧʩʦʚ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʘʢʩʦʥʘʤʠ ʤʰʠ-

ʩʪʳʭ ʚʦʣʦʢʦʥ, ʘ ʪʘʢʞʝ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʚʷʱʠʭʩʷ ʦʪʨʦʩʪʢʦʚ ʟʚʝʟʜ-

ʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʢʨʘʩʢʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠ-

ʥʦʤ stratum lucidum ʥʝ ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʘ ʩ ʜʨʫʛʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʤʦʣʝʢʫʣʷʨ-

ʥʦʛʦ ʩʣʦʷ ʉɸ3 ʠ ʚʳʛʣʷʜʝʣʘ ʢʘʢ ʚ ʉɸ1 (ʨʠʩ. 60, ʘ, ʙ).  

ʉʦʚʝʨʰʝʥʥʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʚʳ-

ʷʚʣʝʥʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʮʠʪʦʩʢʝʣʝʪʥʦʛʦ ʙʝʣʢʘ MAP2. Stratum lucidum ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʚʠʜʝ ʩʚʝʪʣʦʡ ʧʦʣʦʩʳ, ʩʦʜʝʨʞʘʱʝʡ ʩʨʝʟʳ ʜʝʥʜʨʠʪʦʚ ʩ ʯʘʩʪʠʮʘʤʠ 

MAP2-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʜ ʩʣʦʝʤ ʧʝʨʠʢʘʨʠʦʥʦʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ 

ʎʅʉ ʪʦʣʴʢʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ. ɼʘʥʥʳʝ ʩʚʝʪʣʳʝ ʫʯʘʩʪʢʠ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʠ ʩʠʥʘʧʪʠʯʝʩʢʠʤ ʪʝʨʤʠʥʘʣʷʤ ʤʝʞʜʫ ʜʚʫʤʷ ʥʝʡʨʦʥʘʤʠ, ʮʠʪʦʩʢʝʣʝʪ ʢʦʪʦ-

ʨʳʭ ʥʝ ʩʦʜʝʨʞʘʣ ʯʘʩʪʠʮ MAP2-ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 60, ʚ, ʛ; 60, ʘ, ʙ). 

ʉʠʥʘʧʪʠʯʝʩʢʠʝ ʪʝʨʤʠʥʘʣʠ ʩʦ ʩʚʝʪʣʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʨʠ ʦʢʨʘʩʢʝ ʥʘ ʄɸʈ2 ʚ 

stratum radiatum ʉɸ1 ʠ ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʝ ʪʝʨʤʠʥʘʣʠ ʚ stratum lucidum ʉɸ3 ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʦʢʨʘʰʠʚʘʣʠʩʴ ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʚʳʷʚʣʝʥʠʠ ʩʠʥʘʧʪʦʬʠʟʠʥʘ 

(ʨʠʩ. 61, ʘ, ʙ). ɺ stratum radiatum ʉɸ1 ʛʠʛʘʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʷʚ-

ʣʷʣʠʩʴ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʢʠ ʚʳʷʚʣʝʥʳ ʚʜʦʣʴ ʜʝʥʜʨʠʪʦʚ ʠ ʚ ʩʢʦʧʣʝ-

ʥʠʷʭ ʦʪʨʦʩʪʢʦʚ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ (ʨʠʩ. 61, ʘ). ɺ stratum lucidum ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʯʘ-

ʩʪʠʮʳ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚʜʦʣʴ ʘʧʠʢʘʣʴʥʳʭ ʨʘʟʚʝʪʚʣʸʥʥʳʭ ʜʝʥʜʨʠʪʦʚ (ʨʠʩ. 61, ʙ). 
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ʈʠʩ. 60 ï ʇʦʣʷ ʉɸ1 (ʘ, ʚ) ʠ ʉɸ3 (ʙ, ʛ) ʛʠʧʧʦʢʘʤʧʘ ʢʦʥʪʨʦʣʴʥʳʭ ʙʝʣʳʭ ʢʨʳʩ: ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʚʳʷʚʣʝʥʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʠ stratum lucidum (ʩʪʨʝʣʢʠ); ʘ, ʙ ï ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠ-

ʥʦʤ, ʚ, ʛ ï ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ MAP2. ɼʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ 

Ĭ40, ʰʢʘʣʘ ï 100 ʤʢʤ (ʚ, ʛ); Ĭ100, ʰʢʘʣʘ ï 25 ʤʢʤ (ʘ, ʙ).  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʠ ʠʤʤʫʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʘ ʢʘʩʧʘʟʫ 3 ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʤʝʪʦʢ (ʨʠʩ. 61, ʚ, ʛ) 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʘʢʦʚʦʤʫ ʧʨʠ ʦʢʨʘʩʢʝ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʚʝʟʠʢʫʣʷʨʥʳʡ ʙʝʣʦʢ 

(ʨʠʩ. 61, ʘ, ʙ). ɺ ʧʝʨʠʢʘʨʠʦʥʘʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʢʘʩʧʘʟʘ 3 ʥʝ ʚʳʷʚʣʷʣʘʩʴ, 

ʦʥʘ ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʪʝʨʤʠʥʘʣʷʭ ʘʢʩʦʰʠʧʠʢʦʚʳʭ, ʘʢʩʦʩʦʤʘʪʠʯʝʩʢʠʭ 

ʠ ʘʢʩʦʜʝʥʜʨʠʪʠʯʝʩʢʠʭ ʩʠʥʘʧʩʦʚ (ʨʠʩ. 61, ʚ, ʛ).  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʵʢʩʧʨʝʩʩʠʷ ʢʘʩʧʘʟʳ 3 ʚʳʷʚʣʷʣʘʩʴ ʚ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʭ ʦʙʣʘʩʪʷʭ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘ-

ʩʪʠʯʥʦʩʪʠ. ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʚʳʷʚʣʝʥʘ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʪʝʨʤʠʥʘʣʷʭ 

ʘʢʩʦʰʠʧʠʢʦʚʳʭ ʠ ʘʢʩʦʜʝʥʜʨʠʪʠʯʝʩʢʠʭ ʩʠʥʘʧʩʦʚ. ɺʩʸ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʧʫʩʪʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʠʡ ʬʝʨʤʝʥʪ ʦʙʣʘʜʘʝʪ ʧʣʝʡʦʪʨʦʧ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʚ ʢʘʯʝʩʪʚʝ ʤʝ-

ʭʘʥʠʟʤʘ ʟʘʱʠʪʳ, ʢʦʤʧʝʥʩʘʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ ʛʠʧʧʦ-

ʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʩʪʨʘʷ ʠʰʝʤʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʤʦʞʝʪ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʩʧʘʟʳ 3 ʚ ʎʅʉ.  
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ʈʠʩ. 61 ï ʇʦʣʷ ʉɸ1 (ʘ, ʚ) ʠ ʉɸ3 (ʙ, ʛ) ʛʠʧʧʦʢʘʤʧʘ ʢʦʥʪʨʦʣʴʥʳʭ ʙʝʣʳʭ ʢʨʳʩ: ʥʘʣʠʯʠʝ ʛʠʛʘʥʪ-

ʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ ʚ stratum lucidum (ʩʪʨʝʣʢʠ) ʉɸ3 ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʪʝʨʤʠʥʘʣʝʡ ʚ stratum 

radiatum ʉɸ1 ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʚʳʷʚʣʝʥʠʠ ʩʠʥʘʧʪʦʬʠʟʠʥʘ (ʘ, ʙ) ʠ ʢʘʩʧʘʟʳ 3 (ʚ, 

ʛ). ɼʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ï 25 ʤʢʤ. 

 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʮʝʥʠʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʨʦʥʦʚ, ʩʨʘʚʥʠʚʘʣʠ 

ʧʣʦʱʘʜʴ ʯʘʩʪʠʮ ʤʘʨʢʝʨʦʚ ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʚʳʷʚʣʝʥʠʠ ʢʘʩʧʘʟʳ 3 

ʠ ʩʠʥʘʧʪʦʬʠʟʠʥʘ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʪʝʨʤʠʥʘʣʷʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ ʩʚʦʜʠʣʦʩʴ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʨ53, bcl-2 

ʙʝʣʢʦʚ ʠ ʢʘʩʧʘʟʳ 3 ʚ ʪʝʣʝ ʥʝʡʨʦʥʦʚ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ 

ʧʨʦʠʩʭʦʜʠʣʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʠʨʘʤʠʜ-

ʥʳʭ ʥʝʡʨʦʥʦʚ. ʏʝʨʝʟ 30 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʜʝʬʠʮʠʪ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ ʚ ʧʦʣʝ ʟʨʝ-

ʥʠʷ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʩʦʩʪʘʚʠʣ 33,0%, ʘ ʚ ʉɸ3 ʛʠʧʧʦʢʘʤʧʝ ï 17,4% (ʨʠʩ. 62).  
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ʈʠʩ. 62 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʩʠʥʘʧʪʦʬʠʟʠʥ- ʠ ʢʘʩʧʘʟʳ 3-ʧʦʟʠʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ stra-

tum lucidum ʧʦʣʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ 

(ʧʦ 200 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʩʨʦʢ). *ɺ cʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳ ʧʨʠ p<0,05 (ʢʨʠʪʝʨʠʡ c2). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʠ 95% ʜʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ. 
 

 

ʏʝʨʝʟ 1 ʠ 3 ʩʫʪ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛʠʧʧʦʢʘʤʧʝ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʧʦʷʚʣʷʣʠʩʴ ʥʝʡʨʦʥʳ ʩ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʪʠʥʢʪʦʨʠ-

ʘʣʥɹʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʮʠʪʦʧʣʘʟʤʳ ʠ 

ʷʜʨʘ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʝʣʠ ʢʘʢ ʛʠʧʝʨʭʨʦʤʥʳʝ ʠ ʛʠʧʦʭʨʦʤʥʳʝ, ʛʠʜʨʦʧʠʯʝʩʢʠʝ 

ʚ ʚʠʜʝ ʚʘʢʫʦʣʠʟʘʮʠʠ, ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ, ʜʝʛʠʜʨʘʪʘʮʠʦʥʥʳʝ ʪʸʤʥʳʝ ʢʣʝʪʢʠ ʩ 

ʦʙʨʘʪʠʤʳʤ ʩʤʦʨʱʠʚʘʥʠʝʤ ʠ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ-ʪʝʥʠ, ʧʠʢʥʦʤʦʨʬʥʳʝ, 

ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ, ʩ ʷʚʣʝʥʠʷʤʠ ʬʘʛʦʮʠʪʦʟʘ, ʦʪʤʝʯʘʣʠʩʴ ʥʝʙʦʣʴ-

ʰʠʝ ʦʙʣʘʩʪʠ çʚʳʧʘʜʝʥʠʷè ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ. ʉʨʝʜʠ ʥʝʦʙʨʘʪʠʤʦ ʧʦʚʨʝʞʜʸʥ-

ʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʝʦʙʣʘʜʘʣʠ ʬʦʨʤʳ ʧʠʢʥʦʤʦʨʬʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʦ-

ʘʛʫʣʷʮʠʦʥʥʦ-ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ (ʨʠʩ. 63, ʘ, ʙ). 

ɺ ʦʙʣʘʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʢʦʥʪʫʨʳ ʦʢʨʘʰʝʥʥʳʭ 

ʵʦʟʠʥʦʤ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ (ʨʠʩ. 63, ʙ). ʅʝʡʨʦʛʣʠʘʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝ-

ʥʠʷ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʯʥʳʭ 

ʠʣʠ ʛʨʫʧʧ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ ʠ ʨʝʟʠʜʝʥʪʥʳʭ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʦʢʦʣʦ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ. 
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ʈʠʩ. 63 ï ʇʦʣʷ ʉɸ1 (ʘ) ʠ ʉɸ3 (ʙ) ʛʠʧ-

ʧʦʢʘʤʧʘ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ: 

ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʡʨʦʥʳ ʩ ʧʨʠʟʥʘ-

ʢʘʤʠ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʠʰʝʤʠʯʝʩʢʦʛʦ 

ʥʝʢʨʦʟʘ (ʩʪʨʝʣʢʠ), ʚ stratum lucidum 

(*) ʚʠʜʥʳ ʢʦʥʪʫʨʳ ʘʧʠʢʘʣʴʥʳʭ 

ʜʝʥʜʨʠʪʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠ-

ʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ100, 

ʰʢʘʣʘ ï 25 ʤʢʤ (ʘ); Ĭ40, ʰʢʘʣʘ ï 100 

ʤʢʤ (ʙ). 

 

ʇʦʩʣʝ ʠʰʝʤʠʠ ʯʝʨʝʟ 7 ʩʫʪ ʚ ʛʠʧʧʦʢʘʤʧʝ ʎʅʉ ʩʦʭʨʘʥʷʣʠʩʴ ʧʨʦʷʚʣʝʥʠʷ 

ʢʘʨʠʦʮʠʪʦʣʠʟʠʩʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ çʢʣʝʪʦʢ-ʪʝʥʝʡè, ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʩʪʨʫʢʪʫʨ ʠ 

ʚʘʢʫʦʣʠʟʘʮʠʠ ʧʝʨʠʢʘʨʠʦʥʦʚ ʥʝʡʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʠʢʥʦʤʦʨʬʥʳʝ ʢʣʝʪʢʠ. ʆʙʥʘ-

ʨʫʞʝʥʳ ʦʯʘʛʠ çʚʳʧʘʜʝʥʠʷè ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʢʦʣʦ ʠʰʝʤʠʯʝ-

ʩʢʠ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʦʚ ʣʠʙʦ ʦʪʜʝʣʴʥʦ, ʣʠʙʦ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ ʩ ʟʚʝʟʜʯʘ-

ʪʳʤʠ ʦʪʨʦʩʪʯʘʪʳʤʠ ʘʩʪʨʦʮʠʪʘʤʠ.  

ʏʝʨʝʟ 14 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʨʷʜʦʤ ʩ ʜʠʬʬʫʟʥʳʤʠ ʦʯʘʛʘʤʠ ʠʰʝʤʠʯʝʩʢʠ ʧʦ-

ʚʨʝʞʜʸʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ ʯʘʩʪʦ ʚʳʷʚʣʷʣʠʩʴ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ ʥʝʡʨʦ-

ʥʳ. ʏʝʨʝʟ 30 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʩʦʭʨʘʥʷʣʠʩʴ ʦʯʘʛʠ ʩ 

ʧʠʢʥʦʤʦʨʬʥʳʤʠ ʥʝʡʨʦʥʘʤʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠ ̫ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʎʅʉ.  

ʇʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʩʧʨʝʩʩʠ ̫ʨ53, bcl-2, ʢʦʪʦ-

ʨʳʝ ʷʚʣʷʶʪʩʷ ʙʝʣʢʘʤʠ-ʨʝʛʫʣʷʪʦʨʘʤʠ ʘʧʦʧʪʦʟʘ, ʦʙʥʘʨʫʞʝʥʘ ʚ ʝʜʠʥʠʯʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʢʘʭ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʣʝʪʦʢ ʙʳʣʘ bcl-2-, ʨ53-ʥʝʛʘʪʠʚʥʦʡ. ʂʘʩ-

ʧʘʟʘ 3 ʵʢʩʧʨʝʩʩʠʨʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʚʝʪʚʷʱʠʭʩʷ ʘʢʩʦʥʘʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʠʥʘʧ-

ʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʷʭ, ʘ ʚ ʧʝʨʠʢʘʨʠʦʥʘʭ, ʢʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʥʝ ʚʳʷʚ-

ʣʷʣʘʩʴ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʦʡ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ 
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ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʥʝ ʚʳʷʚʣʷʣʦʩʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠ 

ʩʪʨʫʢʪʫʨʥʦ ʟʥʘʯʠʤʦʡ ʵʣʠʤʠʥʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʦʢ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥ rʝʜʠ-

ʥʠʯʥʳʝ ʥʝʡʨʦʥʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʢʪʠʚʘʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʝʣʢʦʚ-ʨʝʛʫʣʷʪʦʨʦʚ 

ʘʧʦʧʪʦʟʘ ʙʝʟ ʥʘʣʠʯʠʷ ʘʢʪʠʚʥʦʡ ʢʘʩʧʘʟʳ 3 ʚ ʮʠʪʦʧʣʘʟʤʝ ʧʝʨʠʢʘʨʠʦʥʦʚ ʥʝʡʨʦ-

ʥʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʩʧʘʟʫ 3 ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʘʩʧʝʢʪʝ ʧʣʝʡʦʪʨʦʧʥʦʩʪʠ ʠ ʫʯʘʩʪʠʠ ʝʝ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠ ʚʦʩʩʪʘ-

ʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʟʘ ʩʯʝʪ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦ-

ʩʪʠ ʚ ʦʙʣʘʩʪʠ ʘʢʩʦʥʦʚ ʠ ʩʠʥʘʧʩʦʚ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʚ ʧʦʣʷʭ ʟʨʝʥʠʷ ʉɸ1 ʠ ʉɸ3 ʯʘʩʪʠ 

ʛʠʧʧʦʢʘʤʧʘ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʯʘʩʪʠʮ ʩʠʥʘʧʪʦ-

ʬʠʟʠʥʘ ʠ ʵʬʬʝʢʪʦʨʥʦʡ (ʵʢʟʝʢʫʪʦʨʥʦʡ) ʢʘʩʧʘʟʳ 3 ʚ ʜʠʥʘʤʠʢʝ ʠ ʧʦ ʩʪʝʧʝʥʠ ʪʷ-

ʞʝʩʪʠ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʉɸ1 ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʠʥʘʧʪʦʬʠʟʠʥ-ʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʩʥʠʞʘʣʦʩʴ ʯʝʨʝʟ 1 ʠ 3 ʩʫʪ ʧʦʩʣʝ 

ʆʆʉɸ, ʘ ʟʘʪʝʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ 

(ʨʠʩ. 62, 64). 

ɺ ʢʨʫʧʥʳʭ ʩʠʥʘʧʩʘʭ ʧʦʣʷ ʟʨʝʥʠʷ ʉɸ4 ʛʠʧʧʦʢʘʤʧʘ ʩʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʩʠʥʘʧʪʦʬʠʟʠʥʘ ʫʤʝʥʴʰʘʣʦʩʴ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 

ʆʆʉɸ, ʘ ʫʞʝ ʯʝʨʝʟ 3 ʩʫʪ ʠʰʝʤʠʠ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ (ʨʠʩ. 65). 

 

 

ʈʠʩ. 64 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʤʝʪʦʢ ʩʠʥʘʧʪʦʬʠʟʠʥʘ ʠ ʢʘʩʧʘʟʳ 3 ʚ stratum radiatum 

ʧʦʣʷ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ (ʧʦ 200 ʧʦʣʝʡ 

ʟʨʝʥʠʷ ʧʨʠ ʢʘʞʜʦʤ ʩʨʘʚʥʝʥʠʠ ʥʘ ʩʨʦʢ). ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʚ cʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-

ʪʨʦʣʝʤ (*), ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ (^) ʠ ʤʝʞʜʫ ʙʝʣʢʘʤʠ (#) ʧʨʠ p<0,05 (ʢʨʠʪʝʨʠʡ c2, n = 200). 

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʠ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 
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ʈʠʩ. 65 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʤʝʪʦʢ ʩʠʥʘʧʪʦʬʠʟʠʥʘ ʠ ʢʘʩʧʘʟʳ 3 ʚ stratum lucidum 

ʧʦʣʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ (ʧʦ 200 ʧʦʣʝʡ 

ʟʨʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʩʨʦʢ). *ɺ cʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ 

p<0,05 (ʢʨʠʪʝʨʠʡ c2). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʠ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ɺ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ 

ʢʘʩʧʘʟʳ 3 ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʦʙʣʘʩʪʠ stratum radiatum ʧʦʣʷ ʟʨʝʥʠʷ ʉɸ1 ʛʠʧʧʦ-

ʢʘʤʧʘ. ɺ ʵʪʦʤ ʧʦʣʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʩʧʘʟʳ 3 ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʆʆʉɸ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʩʥʘʯʘʣʘ ʯʝʨʝʟ 1 ʩʫʪ ʫʤʝʥʴʰʘʣʦʩʴ, ʘ ʫʞʝ ʯʝ-

ʨʝʟ 3 ʩʫʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʦʩʴ.  

ʏʝʨʝʟ 7 ʠ 14 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ ʩʦʭʨʘʥʷʣʦʩʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ 

ʙʝʣʢʘ. ʏʝʨʝʟ 3, 7 ʠ 14 ʩʫʪ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʯʘʩʪʠʮ ʢʘʩʧʘʟʳ 3 ʙʳʣʘ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʯʘʩʪʠʮ ʩʠʥʘʧʪʦʬʠʟʠʥʘ (ʨʠʩ. 62). ɺ ʦʙʣʘʩʪʠ stratum lu-

cidum ʧʦʣʷ ʟʨʝʥʠʷ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ, ʩʦʜʝʨʞʘʱʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴ-

ʰʠʭ ʪʝʨʤʠʥʘʣʝʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʢʘʩʧʘʟʳ 3 ʥʝ ʦʙʥʘʨʫ-

ʞʝʥʦ (ʨʠʩ. 64). ʇʦʣʷ ʟʨʝʥʠʷ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 1 ʩʫʪ 

ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 66, 67, 68. 

ʇʦʢʘʟʘʥʘ ʩʤʝʰʘʥʥʘʷ ʧʨʠʨʦʜʘ ʛʠʙʝʣʠ ʥʝʡʨʦʥʦʚ, ʚʳʷʚʣʝʥ ʢʘʢ ʢʦʣʣʠʢʚʘ-

ʮʠʦʥʥʳʡ, ʪʘʢ ʠ ʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʥʝʢʨʦʟ, ʘ ʪʘʢʞʝ ʘʧʦʧʪʦʟ. ɻʠʙʝʣʴ ʥʝʡʨʦʥʥʳʭ 

ʢʣʝʪʦʢ ʚʳʷʚʣʝʥʘ ʢʘʢ ʯʝʨʝʟ 6 ʯ, 1, 3 ʠ 7 ʩʫʪ, ʪʘʢ ʠ ʚ ʦʪʜʘʣʸʥʥʦʤ ʧʝʨʠʦʜʝ ï ʯʝʨʝʟ 

14, 21 ʠ 30 ʩʫʪ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ 

ʦʩʪʨʦʛʦ ʧʝʨʠʦʜʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʘ ʩʚʦʠ ʪʠʥʢʪʦʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʬʦʨʤʫ ʚ 

ʦʪʜʘʣʸʥʥʦʤ ʧʝʨʠʦʜʝ. ʅʘ ʬʦʥʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʡʨʦʥʦʚ ʘʢʪʠʚʠʨʦʚʘʣʘʩʴ ʧʨʦ-

ʣʠʬʝʨʘʮʠʷ ʥʝʡʨʦʛʣʠʠ (ʧʦ ʤʘʨʢʝʨʫ Ki-67), ʘ ʠʤʝʥʥʦ ʟʚʝʟʜʯʘʪʳʭ ʘʩʪʨʦʮʠʪʦʚ,  
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ʈʠʩ. 66 ï ʇʦʣʷ ʉɸ1 (ʘ) ʠ ʉɸ3 (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʄʉ ï ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʇʉ ï ʧʦʣʠ-

ʤʦʨʬʥʳʡ ʩʣʦʡ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʥʘ MAP2. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ.  

 

 

 

ʈʠʩ. 67 ï ʇʦʣʷ ʉɸ1 (ʘ) ʠ ʉɸ3 (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʪʸʤʥʳʝ ʥʝʡʨʦʥʳ. 

ʄʉ ï ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʇʉ ï ʧʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ 

ʢʘʩʧʘʟʳ 3. ʆʙʲʝʢʪʠʚ Ĭ100, ʰʢʘʣʘ ï 20 ʤʢʤ. 
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ʈʠʩ. 68 ï ʇʦʣʷ ʉɸ1 (ʘ) ʠ ʉɸ3 (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʄʉ ï ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʇʉ ï ʧʦ-

ʣʠʤʦʨʬʥʳʡ ʩʣʦʡ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʩʠʥʘʧʪʦʬʠʟʠʥʘ. ʆʙʲʝʢʪʠʚ Ĭ100, 

ʰʢʘʣʘ ï 20 ʤʢʤ. 

 

ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ, ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʝʨʠʮʠʪʦʚ ʠ ʵʥʜʦʪʝʣʠʘʣʴ-

ʥʳʭ ʢʣʝʪʦʢ ʤʠʢʨʦʩʦʩʫʜʦʚ. ʋʩʠʣʠʚʘʣʘʩʴ ʵʢʩʧʨʝʩʩʠʷ GFAP, ʫʚʝʣʠʯʠʚʘʣʩʷ ʅɻʀ 

ʚʦ ʚʩʝʭ ʩʪʨʫʢʪʫʨʘʭ, ʧʦʷʚʣʷʣʦʩʴ ʚʩʸ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʢʪʠʚʥʳʭ ʤʠʢʨʦ-

ʛʣʠʦʮʠʪʦʚ ʠ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ʘʩʪʨʦʮʠʪʦʚ ʦʪʤʝʯʝʥʘ ʯʝʨʝʟ 3 ʩʫʪ ʨʝʧʝʨʬʫ-

ʟʠʠ, ʘ ʚ ʢʣʝʪʢʘʭ ʩʦʩʫʜʦʚ ï ʯʝʨʝʟ 7 ï 14 ʩʫʪ ʆʆʉɸ. ɹʝʣʢʠ ʨ53 ʠ bcl-2 ʦʙʥʘʨʫʞʠ-

ʚʘʣʠʩʴ ʚ ʝʜʠʥʠʯʥʳʭ ʥʝʡʨʦʥʘʭ. ʂʘʩʧʘʟʘ 3 ɻ ʢʩʧʨʝʩʩʠʨʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʘʢʩʦʥʘʭ ʠ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʷʭ. ʂʦʣʠʯʝʩʪʚʦ ʤʝʯʝʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪ-

ʥʦʰʝʥʠʠ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʕʪʠ ʜʘʥʥʳʝ 

ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʣʝʡʦʪʨʦʧʥʦʩʪʴ ʢʘʩʧʘʟʳ 3, ʝʸ ʫʯʘʩʪʠʝ ʚ ʘʜʘʧ-

ʪʘʮʠʦʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʟʘ ʩʯʸʪ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘ-

ʮʠʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʘʮʠʶ ʤʝʭʘʥʠʟʤʦʚ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ. 

 

3.2. ʅʝʦʢʦʨʪʝʢʩ, ʛʠʧʧʦʢʘʤʧ, ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʪʝʣʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  

ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 30-ʤʠʥʫʪʥʦʡ ʦʢʢʣʶʟʠʠ  

ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ 

 

ɺ ʠʟʫʯʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʝ ʚʳʷʚʣʝʥʦ ʧʨʠʟʥʘʢʦʚ ʧʨʘʚʦ-ʣʝʚʦʩʪʦʨʦʥʥʝʡ ʘʩʠʤʤʝʪʨʠʠ ʧʦ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ɼʚʫʩʪʦʨʦʥʥʷʷ ʆʆʉɸ ʧʨʠʚʦʜʠʣʘ ʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʨʦʚʦʪʦʢʘ ʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʯʘʩʪʷʭ 
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ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʆʯʘʛʠ ʛʠʧʦʧʝʨʬʫʟʠʠ ʚʳʷʚʣʷʣʠʩʴ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʠ ʥʝ ʙʳʣʠ 

ʧʨʠʯʠʥʦʡ ʷʚʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʤʦʟʛʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝʧʦʣʥʦʡ ʦʩʪʨʦʡ 30-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ 

(ʣʝʚʦ- ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ) ʪʘʢʞʝ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʜʠʬ-

ʬʫʟʥʳʭ ʦʯʘʛʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʂʘʢ ʠ ʧʦʩʣʝ ʜʚʫ-

ʩʪʦʨʦʥʥʝʡ ʆʆʉɸ, ʧʨʝʦʙʣʘʜʘʣʠ ʤʝʣʢʦʦʯʘʛʦʚʳʝ ʜʠʬʬʫʟʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʥʝʡʨʦʥʦʚ. ʆʜʥʘʢʦ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠ-

ʯʠʷ ʤʝʞʜʫ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʩʪʦʨʦʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʊʘʢ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙ-

ʝɦʡ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʠʨʘʤʠʜʥʳʭ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ V 

ʉʄʂ ʥʘ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʪʦʨʦʥʘʭ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ (ʪʘʙʣ. 

16), ʘ ʚ ʛʠʧʧʦʢʘʤʧʝ ï ʯʝʨʝʟ 1 ʠ 3 ʩʫʪ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ (ʪʘʙʣ. 18). 

ʇʨʠ ʵʪʦʤ ʚ ʄʊ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ (ʪʘʙʣ. 20). 

ɺ ʵʪʠʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʪʘʢʞʝ ʚʳʷʚʣʷʣʘʩʴ ʘʩʠʤʤʝʪʨʠʷ ʧʣʦʪʥʦ-

ʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʩʪʨʦʮʠʪʦʚ (ʪʘʙʣ. 19 ʠ 21). ɼʣʷ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ ʦʣʠʛʦ-

ʜʝʥʜʨʦʮʠʪʦʚ ʧʦʜʦʙʥʦʝ ʙʳʣʦ ʥʝ ʭʘʨʘʢʪʝʨʥʦ. ɸʩʠʤʤʝʪʨʠʷ ʧʦ ʦʙ ʝɦʡ ʯʠʩʣʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʘʩʪʨʦʮʠʪʦʚ ʚʳʷʚʣʷʣʘʩʴ ʚ ʛʠʧʧʦʢʘʤʧʝ (ʉɸ1) ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ 

ʠ ʚ ʄʊ ʯʝʨʝʟ 3 ʩʫʪ (ʪʘʙʣ. 17, 19, 21). 

 
ʊʘʙʣʠʮʘ 16 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʦʨʤʦʭʨʦʤʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ 

(ʥʘ 1 ʤʤ2) ʚ ʩʣʦʝ V ʉʄʂ ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Q2 (Q1-Q3) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʪʦʨʦʥʳ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʨ 

ʇʨʘʚʘʷ ʃʝʚʘʷ 

1 ʩʫʪ 288 (288ï352) 304 (256ï384) 1,0 

3 ʩʫʪ 400 (352ï448) 288 (224ï352) 0,04* 

7 ʩʫʪ 224 (192ï320) 272 (256ï320) 0,41 

14 ʩʫʪ 288 (256ï416) 304 (256ï352) 0,92 

30 ʩʫʪ 256 (224ï320) 272 (224ï352) 1,0 

ʇʨʠʤʝʯʘʥʠʝ. ɿʜʝʩʴ ʠ ʚ ʪʘʙʣ. 17 ï 21:  *  ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (p<0,05) ʤʝʞʜʫ 

ʩʪʦʨʦʥʘʤʠ (ʢʨʠʪʝʨʠʡ ɺʠʣʢʦʢʩʦʥʘ).  

 

ʊʘʙʣʠʮʘ 17 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʘʩʪʨʦʮʠʪʦʚ (ʥʘ 1 ʤʤ2) ʚ ʩʣʦʝ V ʉʄʂ ʧʦʩʣʝ 

ʦʜʥʦʩʪʦʨʦʥʥʝʡ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Me (QLïQU) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʪʦʨʦʥʳ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʨ 

ʇʨʘʚʘʷ ʃʝʚʘʷ 

1 ʩʫʪ 64 (32ï96) 80 (64ï96) 0,18 

3 ʩʫʪ 64 (32ï96) 80 (32ï96) 0,6 

7 ʩʫʪ 48 (32ï64) 64 (64ï96) 0,16 

14 ʩʫʪ 80 (64ï96) 64 (64ï96) 0,6 

30 ʩʫʪ 64 (64ï96) 48 (32ï64) 0,08 
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ʊʘʙʣʠʮʘ 18 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʦʨʤʦʭʨʦʤʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ (ʥʘ 

1 ʤʤ2) ʚ ʛʠʧʧʦʢʘʤʧʝ (ʉɸ1) ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Me (QLïQU) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʪʦʨʦʥʳ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʨ 

ʇʨʘʚʘʷ ʃʝʚʘʷ 

1 ʩʫʪ 592 (480ï736) 496 (384ï544) 0,036* 

3 ʩʫʪ 320 (256ï384) 512 (448ï544) 0,005* 

7 ʩʫʪ 458 (437ï509) 496 (416ï576) 0,14 

14 ʩʫʪ 480 (416ï512) 480 (384ï544) 0,79 

30 ʩʫʪ 288 (224ï448) 384 (320ï448) 0,28 

 

ʊʘʙʣʠʮʘ 19 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʘʩʪʨʦʮʠʪʦʚ (ʥʘ 1 ʤʤ2) ʚ ʛʠʧʧʦʢʘʤʧʝ (ʉɸ1) 

ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Me (QLïQU) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʪʦʨʦʥʳ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʨ 

ʇʨʘʚʘʷ ʃʝʚʘʷ 

1 ʩʫʪ 32 (32ï32) 96 (64ï96) 0,012* 

3 ʩʫʪ 64 (32ï96) 32 (32ï64) 0,16 

7 ʩʫʪ 84 (58ï84) 80 (64ï96) 0,14 

14 ʩʫʪ 64 (32ï96) 48 (32ï64) 0,62 

30 ʩʫʪ 64 (32ï64) 32 (32ï32) 0,05 

 

ʊʘʙʣʠʮʘ 20 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʥʘ 1 ʤʤ2) ʚ ʄʊ 

ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Me (QLïQU) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʪʦʨʦʥʳ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʨ 

ʇʨʘʚʘʷ ʃʝʚʘʷ 

1 ʩʫʪ 224 (224ï288) 160 (128ï192) 0,1 

3 ʩʫʪ 192 (160ï192) 160 (128ï160) 0,34 

7 ʩʫʪ 224 (160ï224) 128 (128ï128) 0,22 

14 ʩʫʪ 192 (160ï192) 160 (128ï224) 0,78 

30 ʩʫʪ 128 (96ï160) 160 (128ï192) 0,71 
 

ʊʘʙʣʠʮʘ 21 - ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʘʩʪʨʦʮʠʪʦʚ (ʥʘ 1 ʤʤ2) ʚ ʄʊ ʧʦʩʣʝ ʦʜʥʦ-

ʩʪʦʨʦʥʥʝʡ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ, Me (QLïQU) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʪʦʨʦʥʳ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʨʝʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʨ 

ʇʨʘʚʘʷ ʃʝʚʘʷ 

1 ʩʫʪ 96 (32ï96) 64 (64ï64) 0,58 

3 ʩʫʪ 32 (32ï64) 96 (58ï99) 0,04* 

7 ʩʫʪ 96 (32ï96) 96 (96ï128) 0,36 

14 ʩʫʪ 64 (64ï96) 96 (64ï96) 0,46 

30 ʩʫʪ 64 (64ï64) 96 (64ï96) 0,1 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʆʆʉɸ ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚ ʥʝʡʨʦʛʣʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ. ʆʜʥʘʢʦ ʵʪʦ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʪʦʣʴʢʦ ʜʣʷ ʦʩʪʨʦʛʦ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ (1 ʠ 3 ʩʫʪ). ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʩʠʤʤʝʪʨʠʷ ʧʦ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʥʦʨʤʦʭʨʦʤ-

ʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʘʩʪʨʦʮʠʪʦʚ ʥʠʚʝʣʠʨʦʚʘʩʴ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʠ 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ.  
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ɻʣʘʚʘ 4. ʆɼʅʆʉʊʆʈʆʅʅʗʗ ʀ ɼɺʋʉʊʆʈʆʅʅʗʗ ʆʂʂʃʖɿʀʗ  

ʆɹʑʀʍ ʉʆʅʅʓʍ ɸʈʊɽʈʀʁ ɺ ʉʈɸɺʅɽʅʀʀ ʉ ʇʆʃʅʆʁ  

ʇɽʈɽɺʗɿʂʆʁ ʆɹʑʀʍ ʉʆʅʅʓʍ ɸʈʊɽʈʀʁ 

4.1. ʆʪʝʢ-ʥʘʙʫʭʘʥʠʝ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʛʠʜʨʦʧʠʯʝʩʢʦʡ ʜʠʩʪʨʦʬʠʠ  

ʚ ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʘʢʪʠʚʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ 

ʩʘʥʦʛʝʥʝʟʘ ʚ ʥʝʦʢʦʨʪʝʢʩʝ ʧʦʩʣʝ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ɺ ʉʄʂ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝ ʚʳʷʚʣʝʥʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦ-

ʷʚʣʝʥʠʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ. ʇʨʝʦʙʣʘʜʘʣʦ ʨʘʚʥʦʤʝʨʥʦʝ ʦʢʨʘ-

ʰʠʚʘʥʠʝ ʥʝʡʨʦʧʠʣʷ ʵʦʟʠʥʦʤ (ʨʠʩ. 69, ʘ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʙʠʦʢʦʣʣʦʠʜʘʭ ʮʠʪʦʧʣʘʟʤʳ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʘʢʩʦʥʳ, ʜʝʥʜʨʠʪʳ, ʩʠʥʘʧʩʳ, ʦʪ-

ʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ) ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ.  

 

 
ʈʠʩ. 69 ï ʌʨʘʛʤʝʥʪʳ ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ (ʘ) ʠ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ 

ʦʢʢʣʶʟʠʠ; ʙ, ʚ, ʛ, ʜ, ʝ): ʦʪʩʫʪʩʪʚʠʝ ʚʘʢʫʦʣʠʟʘʮʠʠ ʥʝʡʨʦʧʠʣʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʚ ʥʦʨʤʝ 

(ʘ); ʚʘʢʫʦʣʠʟʘʮʠʷ ʥʝʡʨʦʧʠʣʷ (ʩʪʨʝʣʢʠ), ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ ʠ ʧʝʨʠʢʘʨʠʦʥʘʣʴʥʳʡ ʦʪʸʢ ʘʩʪʨʦ-

ʮʠʪʘʨʥʳʭ ʦʪʨʦʩʪʢʦʚ (ʩʪʨʝʣʢʠ), ʛʠʧʝʨʭʨʦʤʠʷ ʠ ʩʤʦʨʱʠʚʘʥʠʝ ʧʝʨʠʢʘʨʠʦʥʦʚ (ʢʨʘʩʥʳʝ 

ʥʝʡʨʦʥʳ); ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʙ, ʛ, ʜ); ʟʦʥʘ ʜʝʩʪʨʫʢʮʠʠ (*) ʦʪʨʦʩʪʢʦʚ 

ʘʩʪʨʦʮʠʪʦʚ (ʚ, 1 ʩʫʪ); ʛʠʧʝʨʧʣʘʟʠʷ ʘʩʪʨʦʮʠʪʦʚ (ʝ, 7 ʩʫʪ, ʩʪʨʝʣʢʠ). ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ ʠ 

ʵʦʟʠʥʦʤ (ʘ, ʙ, ʛ, ʜ), ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ GFAP (ʚ, ʝ). ʆʙʲʝʢʪʠʚ Ĭ100; ʰʢʘʣʘ 

ī 20 ʤʢʤ (ʘ, ʙ, ʛ-ʝ); ʦʙʲʝʢʪʠʚ Ĭ40; ʰʢʘʣʘ ī 50 ʤʢʤ (ʚ).  
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ʏʝʨʝʟ 1 ʠ 3 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʉʄʂ ʧʨʦʠʩʭʦʜʠʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ çʧʦʨʠʩʪʦʛʦè ʥʝʡʨʦʧʠʣʷ ï ʥʘʙʫʭʘʥʠʝ ʤʠʢʨʦʛʣʠʠ ʠ ʧʝʨʠʚʘʩʢʫ-

ʣʷʨʥʦʡ ʦʪʸʯʥʦʩʪʠ ʩʦʩʫʜʦʚ. ɺ III-V ʩʣʦʷʭ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʡʨʦʥʳ ʩ ʧʦʪʝʤʥʝʚʰʝʡ 

ʮʠʪʦʧʣʘʟʤʦʡ ʠ ʧʠʢʥʦʪʠʯʝʩʢʠʝ (ʢʨʘʩʥʳʝ) ʥʝʡʨʦʥʳ ʩ ʫʤʝʨʝʥʥʳʤ ʧʝʨʠʮʝʣʣʶ-

ʣʷʨʥʳʤ ʦʪʸʢʦʤ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʨʠʩ. 69, ʙ, ʛ, ʜ). ʆʜ-

ʥʘʢʦ ʚ ʚʝʨʭʥʝʤ ʵʪʘʞʝ ʉʄʂ ʧʦʷʚʣʷʣʠʩʴ GFAP-ʥʝʛʘʪʠʚʥʳʝ ʣʦʢʘʣʴʥʳʝ ʠʰʝʤʠ-

ʯʝʩʢʠʝ ʟʦʥʳ ʠʣʠ ʩ ʦʯʝʥʴ ʪʦʥʢʠʤʠ, ʧʨʝʨʳʚʠʩʪʳʤʠ ʦʪʨʦʩʪʢʘʤʠ ʘʩʪʨʦʮʠʪʦʚ (ʨʠʩ. 

69, ʚ). ɼʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʮʠʪʦʩʢʝʣʝʪʘ ʘʩʪʨʦʮʠʪʦʚ ʧʨʝʦʙʣʘʜʘʣʠ ʧʦʩʣʝ 

40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ. ʏʝʨʝʟ 7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ GFAP-ʥʝʛʘʪʠʚʥʳʝ ʟʦʥʳ ʚ ʉʄʂ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ, ʧʨʦʠʩʭʦʜʠʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʛʠʧʝʨʪʨʦʬʠʷ ʘʩʪ-

ʨʦʮʠʪʘʨʥʳʭ ʦʪʨʦʩʪʢʦʚ ï ʫʤʝʨʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʘʩʪʨʦʮʠʪʦʟʘ (ʨʠʩ. 

69, ʝ). ʊʘʢ, ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʅɻʀ ʉʄʂ ʫʚʝʣʠʯʠʚʘʣʩʷ ʦʪ 

1,62 (1,53ï1,81) ʜʦ 2,72 (2,48ï3,10) (ʤʝʜʠʘʥʘ; MannïWhitney U-test; p=0,001). 

ɻʠʜʨʦʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʩ ʧʨʦʩʚʝʪʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨ, ʧʨʝʦʙʣʘʜʘʣʠ ʚ 

ʥʝʡʨʦʧʠʣʝ (ʦʪʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ, ʪʝʨʤʠʥʘʣʠ, ʜʠʩʪʘʣʴʥʳʝ ʜʝʥʜʨʠʪʳ), ʥʦ ʚʩʪʨʝ-

ʯʘʣʠʩʴ ʥʝʡʨʦʥʳ ʩ ʷʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚʘʢʫʦʣʠʟʘʮʠʠ ʧʝʨʠʢʘʨʠʦʥʘ (ʨʠʩ. 70). 

ɺʘʢʫʦʣʠʟʘʮʠʷ ʜʝʥʜʨʠʪʦʚ ʠ ʥʝʡʨʦʧʠʣʷ ʭʦʨʦʰʦ ʚʝʨʠʬʠʮʠʨʦʚʘʣʘʩʴ ʧʨʠ ʠʤʤʫʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʪʠʧʠʨʦʚʘʥʠʠ NSE, MAP2 ʠ GFAP (ʨʠʩ. 71, ʘ, ʙ, ʚ). ʊʝʣʘ ʘʩʪ-

ʨʦʮʠʪʦʚ (8ï10 ʤʢʤ) ʠ ʠʭ ʦʪʨʦʩʪʢʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʝʪʠ, ʢʦʪʦʨʘʷ 

ʟʘʧʦʣʥʷʣʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʝʨʠʢʘʨʠʦʥʘʤʠ ʉʄʂ (ʨʠʩ. 71, ʚ). ʏʘʩʪʴ ʦʪʨʦʩʪ-

ʢʦʚ ʠʤʝʣʘ ʧʨʠʟʥʘʢʠ ʥʘʙʫʭʘʥʠʷ (ʨʠʩ. 70).  

 

 
ʈʠʩ. 70 ï ʌʨʘʛʤʝʥʪʳ ʉʄʂ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʝʣʳʭ ʢʨʳʩ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ: ʚʘʢʫʦʣʠʟʘʮʠʷ ʥʝʡʨʦʧʠʣʷ (*) ʠ ʧʝʨʠʢʘʨʠʦʥʘ (ʩʪʨʝʣʢʘ), ʧʝʨʠʢʘʨʠʦʥʘʣʴʥʳʡ ʦʪʸʢ ʘʩʪ-

ʨʦʮʠʪʘʨʥʳʭ ʦʪʨʦʩʪʢʦʚ. ʆʢʨʘʩʢʘ ʧʦ ʅʠʩʩʣʶ. ʆʙʲʝʢʪʠʚ Ĭ100; ʰʢʘʣʘ ī 20 ʤʢʤ.  
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ʈʠʩ. 71 ï ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʪʠʧʠʨʦʚʘʥʠʝ ʥʝʡʨʦʥʦʚ (ʘ), ʮʠʪʦʩʢʝʣʝʪʘ ʥʝʡʨʦʥʦʚ (ʙ) ʠ 

ʘʩʪʨʦʮʠʪʦʚ (ʚ) ʉʄʂ, ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ: ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʡ ʠ ʧʝʨʠʚʘʩ-

ʢʫʣʷʨʥʳʡ ʦʪʸʢ, ʚʘʢʫʦʣʠʟʘʮʠʷ ʜʝʥʜʨʠʪʦʚ ʠ ʥʝʡʨʦʧʠʣʷ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʧʝʨʠʢʘʨʠʦʥʳ, 

ʢʨʘʩʥʦ-ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʜʝʥʜʨʠʪʳ, ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʦʪʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ, * ï ʧʨʦʩʚʝʪʳ 

ʢʘʧʠʣʣʷʨʦʚ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ NSE (ʘ), MAP2 (ʙ) ʠ GFAP (ʚ), ʜʦʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ Ĭ100; ʰʢʘʣʘ ī 20 ʤʢʤ. 

 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦʩʣʝ ʆʆʉɸ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧ-

ʧʘʭ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦ-

ʩʪʠ ʥʝʡʨʦʥʦʚ ʩʣʦʝʚ III  ʠ V ʉʄʂ. ʊʘʢ, ʧʦʩʣʝ 40-ʤʠʥʪʥʦʡ ʆʆʉɸ ʯʝʨʝʟ 7 ʩʫʪ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʣʦʝ III ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʘʣʩʷ ʥʘ 26,4% (p=0,001), ʚ ʥʦʨʤʝ 

ī 442 (352ī485), ʘ ʚ ʩʣʦʝ V ī ʥʘ 18,5% (p=0,01), ʚ ʥʦʨʤʝ 290 (244ī331) ʥʘ 1 ʤʤ2 

(Mann-Whitney U-test). ʇʨʠ ʵʪʦʤ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ 

ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ (H=9,7; p=0,02; Kruskal-Wallis one-way analysis of var-

iance). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʚʦʪʥʳʤʠ ʧʦʩʣʝ 40-ʤʠʥʪʥʦʡ ʆʆʉɸ ʥʘʠʤʝʥʴʰʘʷ ʨʝʜʫʢ-

ʮʠʷ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʦʪʤʝʯʝʥʘ ʫ ʞʠʚʦʪʥʳʭ ʩ ʦʜʥʦʩʪʦʨʦʥ-

ʥʝʡ ʆʆʉɸ: ʚ ʩʣʦʝ III  ï ʥʘ 16,5% (p=0,001), V ï ʥʘ 9,2% (p=0,01; Mann-Whitney 

U-test). ʆʜʥʘʢʦ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʧʦʩʣʝ 20- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʧʦ 

ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʝ ʚʳʷʚʣʝʥʦ (ʨ>0,05; Mann-Whitney U-test).  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʝʨʝʟ 7 ʩʫʪ ʧʦʩʣʝ ʨʝʧʝʨʬʫʟʠʠ ʜʚʫʩʪʦʨʦʥʥʷʷ ʆʆʉɸ 

ʠʤʝʣʘ ʙʦʣʝʝ ʪʷʞʸʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʩʣʦʸʚ 

III  ʠ V ʉʄʂ. ɺʳʷʚʣʝʥʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝ-

ʥʝʥʠʷ ʉʄʂ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 20-, 30- ʠ 40-ʤʠ-

ʥʫʪʥʦʡ ʆʆʉɸ ʥʘ ʥʝʡʨʦʥʳ ʉʄʂ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʡ ʦʪʸʢʘ-

ʥʘʙʫʭʘʥʠʷ ʉʄʂ ʚ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʠʟ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ, ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʨʘʟʤʝʨʫ (20³20 ʤʢʤ) ʫʯʘʩʪʢʦʚ ʥʝʡʨʦʧʠʣʷ, ʥʝ ʩʦʜʝʨʞʘ-
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ʱʠʭ ʤʠʢʨʦʩʦʩʫʜʳ, ʩ ʧʦʤʦʱʴʶ ʦʮʝʥʢʠ ʠʭ ʧʠʢʩʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ (ʷʨʢʦʩʪʴ, ʢʦʣʠ-

ʯʝʩʪʚʦ). ʗʨʢʠʝ ʧʠʢʩʝʣʠ (ʚʳʰʝ ʙʦʣʝʝ ʪʸʤʥʦʛʦ ʬʦʥʘ) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʫʯʘʩʪʢʘʤ 

ʉʄʂ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʳ ï ɿʄʗ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʦʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʧʣʦʱʘʜʴ ɿʄʗ (ʤʝʜʠʘʥʘ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ 2 ï 2,5 ʨʘʟʘ. ʄʥʦʛʦʤʝʨʥʘʷ ʧʨʦʚʝʨʢʘ ʨʘʚʝʥʩʪʚʘ ʤʝʜʠʘʥ ʜʘʥʥʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ʚʳʷʚʠʣʘ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʳʙʦʨ-

ʢʘʤʠ ʛʨʫʧʧ ʧʦʩʣʝ 20-, 30- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʯʝʨʝʟ 1 ʩʫʪ (ʅ=37,8; ʨ=0,0001), 

3 ʩʫʪ (ʅ=26,6; ʨ=0,0001) ʠ 7 ʩʫʪ (ʅ=8,3; ʨ=0,02; Kruskal-Wallis ANOVA). ʇʨʠ 

ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʣʠ ʯʝʨʝʟ 1 ʠ 3 ʩʫʪ ʧʦʩʣʝ 

40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʨʠʩ. 72). 

 

 
ʈʠʩ. 72 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʥʝʡʨʦʧʠʣʷ ʚ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʉʄʂ ʚ ʢʦʥʪʨʦʣʝ ʠ ʯʝʨʝʟ 1, 3, 7 ʩʫʪ ʧʦʩʣʝ 20-, 30- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ. 

ʈʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 20- (*) ʠ 30-ʤʠʥʫʪʥʦʡ (^) ʠʰʝʤʠʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (ʢʨʠʪʝ-

ʨʠʡ ʄʘʥʥʘïʋʠʪʥʠ). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʠ ʩʨʦʢʦʚ 

ʧʨʠ p<0,0001. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʤʝʜʠʘʥʘ (Me) (Q2), 25ï75% ʢʚʘʨʪʠʣʠ (Q1-Q3) ʠ 

ʜʠʘʧʘʟʦʥ ʙʝʟ ʚʳʙʨʦʩʦʚ (MinïMax). 

 

ʂʨʦʤʝ ʪʦʛʦ, ʛʨʫʧʧʳ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʣʝʡ 

ʟʨʝʥʠʷ ʩ ʦʜʠʥʘʢʦʚʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʦʙʲʸʤʦʤ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʧʦʣʝʡ ʟʨʝʥʠʷ ʩ 

ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ɿʄʗ ʚʳʷʚʣʝʥʦ ʯʝʨʝʟ 1 ʩʫʪ ʚ 

ʛʨʫʧʧʝ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʨʠʩ. 73, ʪʘʙʣ. 22). ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʚ 1,5ï2,5 

ʨʘʟʘ ʯʘʱʝ (c2=10,5; ʨ=0,01) ʚʩʪʨʝʯʘʣʠʩʴ çʧʦʨʠʩʪʳʝè ʫʯʘʩʪʢʠ ʚ ʚʝʨʭʥʝʤ ʵʪʘʞʝ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʉʄʂ (ʩʤ. ʨʠʩ. 69, ʙ). 
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ʈʠʩ. 73 ï ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʡ ʟʨʝʥʠʷ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʦʙʲʸʤʫ (ʧʣʦʱʘʜʠ) ʟʦʥ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʉʄʂ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʩʣʝ ʆʆʉɸ (1, 3, 7 ʩʫʪ) ʚ 

ʛʨʫʧʧʘʭ 20-, 30- ʠ 40-ʤʠʥʫʪʥʦʡ.  

 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ɿʄʗ ʚ ʥʝʡʨʦʧʠʣʝ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʉʄʂ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʩʣʝ ʆʆʉɸ ʚʳʷʚʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʫʭʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʡʨʦʧʠʣʷ (ʨʠʩ. 

74). ʄʥʦʛʦʤʝʨʥʘʷ ʧʨʦʚʝʨʢʘ ʨʘʚʝʥʩʪʚʘ ʤʝʜʠʘʥ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʳʷʚʠʣʘ 

ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦʩʣʝ 20-, 30- ʠ 

40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʯʝʨʝʟ 1 ʩʫʪ (ʅ=9,4; ʨ=0,01), 3 ʩʫʪ (ʅ=69,6; ʨ=0,0001) ʠ 7 

ʩʫʪ (ʅ=54,5; ʨ=0,0001; Kruskal-Wallis ANOVA). ʇʨʠ ʵʪʦʤ ʤʝʣʢʠʝ (ʥʦ ʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ) ɿʄʗ ʯʘʰʝ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʆʆʉɸ (ʨʠʩ. 75; 

ʪʘʙʣ. 22).  
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ʊʘʙʣʠʮʘ 22 ï ʄʥʦʛʦʤʝʨʥʦʝ ʩʨʘʚʥʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʡ ʟʨʝʥʠʷ ʧʦ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʠ ʢʦʣʠʯʝʩʪʚʫ ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʤʦʣʝʢʫʣʷʨʥʳʡ 

ʩʣʦʡ ʉʄʂ (ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʡ ʘʥʘʣʠʟ) 

ʉʨʘʚʥʝʥʠʝ 
ʈʝʟʫʣʴʪʘʪʳ 

ʇʣʦʱʘʜʴ ʂʦʣʠʯʝʩʪʚʦ 

ɻʨʫʧʧʳ 20-ʤʠʥʫʪʥʦʡ  

ʠ 30-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ 
c2=84,0; df=45; p=0,0004* c2=211,6; df=70; p=0,000* 

ɻʨʫʧʧʳ 20-ʤʠʥʫʪʥʦʡ  

ʠ 40-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ 
c2=150,0; df=65; p<0,0001* c2=150,2; df=60; p=0,000* 

ɻʨʫʧʧʳ 30-ʤʠʥʫʪʥʦʡ  

ʠ 40-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ 
c2=167,0; df=60; p<0,0001* c2=143,5; df=55; p=0,000* 

ɺʥʫʪʨʠ ʛʨʫʧʧʳ 20-ʤʠʥʫʪʥʦʡ 

ʠʰʝʤʠʠ ʤʝʞʜʫ ʩʨʦʢʘʤʠ 
c2=29,0; df=18; p=0,047 c2=28,4; df=18; p=0,06 

ɺʥʫʪʨʠ ʛʨʫʧʧʳ 30-ʤʠʥʫʪʥʦʡ 

ʠʰʝʤʠʠ ʤʝʞʜʫ ʩʨʦʢʘʤʠ 
c2=39,0; df=16; p=0,001* c2=51,8; df=22; p=0,0003* 

ɺʥʫʪʨʠ ʛʨʫʧʧʳ 40-ʤʠʥʫʪʥʦʡ 

ʠʰʝʤʠʠ ʤʝʞʜʫ ʩʨʦʢʘʤʠ 
c2=49,0; df=22; p=0,001* c2=35,4; df=16; p=0,01* 

ʄʝʞʜʫ ʛʨʫʧʧʘʤʠ  

ʯʝʨʝʟ 1 ʩʫʪ ʠʰʝʤʠʠ 
c2=60,0; df=24; p=0,0001* c2=21,4; df=18; p=0,26 

ʄʝʞʜʫ ʛʨʫʧʧʘʤʠ  

ʯʝʨʝʟ 3 ʩʫʪ ʠʰʝʤʠʠ 
c2=42,0; df=11; p<0,0001* c2=113,5; df=26; p=0,000* 

ʄʝʞʜʫ ʛʨʫʧʧʘʤʠ  

ʯʝʨʝʟ 7 ʩʫʪ ʠʰʝʤʠʠ 
c2=42,0; df=11; p<0,0001* c2=76,0; df=26; p=0,000* 

ʄʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʢʘʞʜʳʤ 

ʩʨʦʢʦʤ ʧʦ ʛʨʫʧʧʘʤ ʠʰʝʤʠʠ 
c2>40; df=11; p<0,0001* c2>40; df=10; p<0,0001* 

ʇʨʠʤʝʯʘʥʠʝ. ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ p<0,01. 
 

 
ʈʠʩ. 74 ï ʆʙʱʘʷ ʯʠʩʣʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʥʝʡʨʦʧʠʣʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʩʣʦʷ ʉʄʂ ʚ ʢʦʥʪʨʦʣʝ ʠ ʯʝʨʝʟ 1, 3, 7 ʩʫʪ ʧʦʩʣʝ 20-, 30- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ. ʈʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ 20- (*) ʠ 30-ʤʠʥʫʪʥʦʡ (^) ʠʰʝʤʠʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘïʋʠʪʥʠ). ɺ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʠ ʩʨʦʢʦʚ ʧʨʠ p<0,0001. ɼʘʥʥʳʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥ rʢʘʢ ʤʝʜʠʘʥʘ (Q2), 25ï75% ʢʚʘʨʪʠʣʠ (Q1-Q3) ʠ ʜʠʘʧʘʟʦʥ ʙʝʟ ʚʳʙʨʦʩʦʚ (MinïMax). 
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ʈʠʩ. 75 ï ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʡ ʟʨʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ 

ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʉʄʂ ʚ ʢʦʥʪʨʦʣʝ ʠ ʯʝʨʝʟ 1, 3, 7 ʩʫʪ ʧʦʩʣʝ 20-, 30- ʠ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ.  

 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʜʚʫʩʪʦʨʦʥʥʝʡ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ, ʚʝʨʦʷʪʥʦ, ʥʘʙʫʭʘʥʠʝ ʥʝʡʨʦʧʠʣʷ ʧʨʦʷʚʣʷʣʦʩʴ ʩʠʣʴʥʝʝ ʠʣʠ ʧʦʷʚʣʷʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʩʣʠʷʥʠʷ ɿʄʗ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʥʝʦʙʨʘʪʠʤʦ ʨʘʩʰʠ-

ʨʝʥʥʳʭ/ʠʟʤʝʥʸʥʥʳʭ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ. ɹʠʦʢʦʣʣʦʠʜʳ ʮʠʪʦʧʣʘʟʤʳ ʧʝʨʝ-

ʩʪʘʚʘʣʠ ʫʜʝʨʞʠʚʘʪʴ ʯʘʩʪʴ ʞʠʜʢʦʩʪʠ, ʠ ʦʥʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʩʚʦʙʦʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʚʝʨʦʷʪʥʦ, ʧʝʨʝʭʦʜʠʣʘ ʚ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺʦʟʥʠʢʘʣʠ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʦʪʸʢʘ.  

ɺʳʷʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ Find Maxima ɿʄʗ ʚ ʥʝʡʨʦʧʠʣʝ ʉʄʂ 

(ʨʠʩ. 76, ʘ, ʙ) ʠʤʝʣʠ ʨʘʟʥʳʝ ʬʦʨʤʳ, ʨʘʟʤʝʨʳ ʠ ʩʪʝʧʝʥʴ ʷʨʢʦʩʪʠ. ʕʪʦ ʦʪʯʸʪʣʠʚʦ 

ʧʨʦʷʚʣʷʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʛʠʥʘ Find Foci (ʨʠʩ. 76, ʚ). 

ʅʘʧʨʠʤʝʨ, ʧʣʦʱʘʜʴ ʦʜʥʦʡ ɿʄʗ ʥʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 0,8 ʜʦ 14 

ʤʢʤ2, ʷʨʢʦʩʪʴ ï ʦʪ 200 ʜʦ 252. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ɿʄʗ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ (ʤʝʜʠʘʥʘ) ʠ ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʦʛʦ ʨʘʟʤʘʭʘ (Q1-Q3) 
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ʚʳʷʚʣʝʥʳ ʚ ʛʨʫʧʧʘʭ 20- ʠ 40-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ (ʜʚʫʩʪʦʨʦʥʥʷʷ ʆʆʉɸ). ɺ 

ʛʨʫʧʧʝ 20-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ ʯʝʨʝʟ 1 ʩʫʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 2,62 (2,43ï

3,35), ʯʝʨʝʟ 3 ʩʫʪ ï 2,77 (2,52ï3,55), ʯʝʨʝʟ 7 ʩʫʪ ï 2,65 (2,12ï2,82). ɺ ʛʨʫʧʧʝ 30-

ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ ʯʝʨʝʟ 1 ʩʫʪ ï 1,98 (1,67ï2,51), ʯʝʨʝʟ3 ʩʫʪ ï 1,55 (1,43ï2,15), 

ʯʝʨʝʟ 7 ʩʫʪ ï 1,56 (1,38ï1,90). ɺ ʛʨʫʧʧʝ 40-ʤʠʥʫʪʥʦʡ ʠʰʝʤʠʠ ʯʝʨʝʟ 1 ʩʫʪ ï 3,03 

(2,87ï3,58), ʯʝʨʝʟ 3 ʩʫʪ ï 2,54 (2,48ï3,11), ʯʝʨʝʟ 7 ʩʫʪ ï 1,94 (1,76ï2,60). ʄʥʦ-

ʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ (Kruskal-Wallis ANOVA) ʪʨʸʭ ʛʨʫʧʧ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ: ʯʝʨʝʟ 1 ʩʫʪ (H=26,8; p=0,0001); ʯʝʨʝʟ 3 ʩʫʪ 

(H=22,5; p=0,0001); ʯʝʨʝʟ 7 ʩʫʪ (H=8,3; p=0,02). 

 

 
ʈʠʩ. 76 ï ʋʯʘʩʪʦʢ ʥʝʡʨʦʧʠʣʷ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ ʉʄʂ ʯʝʨʝʟ 7 ʩʫʪ ʧʦʩʣʝ 40-

ʤʠʥʫʪʥʦʡ ʆʆʉɸ: ʵʜʝʤʘʪʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʬʦʥʝ ʥʝʡʨʦʧʠʣʷ ʩʚʝʪʣʳʭ ʟʦʥ (ʘ, 

ʙ; ʩʪʨʝʣʢʠ), ʦʪʣʠʯʘʶʱʠʭʩʷ ʷʨʢʦʩʪʴʶ (ʚ; ʦʪʤʝʯʝʥʦ + ʠ ), ʬʦʨʤʦʡ ʠ ʨʘʟʤʝʨʘʤʠ (ʙ, ʚ). 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ ʠ ɻʦʟʠʥʦʤ (ʘ), ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʨʘʬʠʢʠ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ Find 

Maxima (ʙ) ʠ ʧʣʘʛʠʥʘ Find Foci (ʚ). ʐʢʘʣʘ ï 6 ʤʢʤ.  

 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʧʠʢʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

(ʅ=30,6; p=0,0002). ʆʜʥʘʢʦ ʤʝʞʜʫ ʩʨʦʢʘʤʠ (1, 3 ʠ 7 ʩʫʪ) ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʚʳʷʚ-

ʣʝʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʅ=11,5; p=0,003), ʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ 

ʦʜʠʥʘʢʦʚʳʤ ʩʨʦʢʘʤ ï ʯʝʨʝʟ 1 ʩʫʪ (ʅ=12,2; p=0,002) ʠ 3 ʩʫʪ (ʅ=10,8; p=0,01). 

ʏʝʨʝʟ 7 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ (ʨʠʩ. 77). ɺʝʨʦʷʪʥʦ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʚʦʜʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʠʥʚʦʣʶʮʠʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦ-

ʷʚʣʝʥʠʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʥʝʡʨʦʧʠʣʷ. ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦ 

ʧʨʦʷʚʣʷʣʦʩʴ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʨʠʩ. 76, 77). ɼʣʷ ʵʪʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʭʘ-

ʨʘʢʪʝʨʥʳ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʤʘʢʩʠʤʘʣʴ-

ʥʦ ʷʨʢʠʭ ʠ ʢʨʫʧʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʧʠʢʦʚ ʧʦʣʷ ʟʨʝʥʠʷ ʥʝʡʨʦʧʠʣʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʩʣʦʝ ʉʄʂ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʣʠʩʴ ʯʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ ʠʰʝʤʠʠ.  
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʘʥʥʦʡ/ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ, ʚʳʷʚʣʝʥʥʦʡ ʧʦ 

ʬʦʢʫʩʘʤ ʷʨʢʦʩʪʠ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʵʜʝʤʘʪʦʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʪʤʝʯʝʥʦ ʚ ʥʝʡʨʦʧʠʣʝ 

ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʉʄʂ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ 

(ʨʠʩ. 69, ʙ ï ʛ, ʨʠʩ. 77). ʕʪʠ ʟʦʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʢʦʧʣʝʥʠʶ GFAP-ʧʦʟʠʪʠʚ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʥʪʨʦʣʝ ï ʚʝʨʭʥʠʡ ʵʪʘʞ (ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʛʣʠʘʣʴʥʘʷ ʧʦʛʨʘ-

ʥʠʯʥʘʷ ʤʝʤʙʨʘʥʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʦʪʨʦʩʪʢʘʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʩʪʨʦʮʠʪʦʚ) 

ʠ ʚʦʢʨʫʛ ʩʦʩʫʜʦʚ (ʨʠʩ. 69, ʚ, ʝ).  

ʆʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʧʠʢʦʚ, ʚʳʷʚʣʝʥʥʘʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʣʘʛʠʥʘ Find Foci, ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 70000 ʜʦ 2280000. ʆʜʥʘʢʦ ʜʣʷ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʳ ʚʳʷʚʣʝʥʥʳʭ ʧʠʢʦʚ ʦʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 

200000. ɹʦʣʝʝ ʢʨʫʧʥʳʝ ʧʠʢʠ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʫ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʜʚʫʩʪʦʨʦʥ-

ʥʝʡ ʆʆʉɸ (20- ʠ 40-ʤʠʥʫʪʥʦʡ) ï ʥʘ 20,3% (95% ɼʀ: 6,7ï32,6%; c2=8,6; 

p=0,003) (ʨʠʩ. 78).  

 

 

 

ʈʠʩ. 77 ï ʆʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʷʨʢʠʭ ʠ ʢʨʫʧʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʧʠʢʦʚ 

ʧʦʣʷ ʟʨʝʥʠʷ ʥʝʡʨʦʧʠʣʷ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʉʄʂ ʚ ʢʦʥʪʨʦʣʝ ʠ ʯʝʨʝʟ 1, 3, 7 ʩʫʪ ʧʦʩʣʝ 20-, 

30- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ. ʈʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 20- (*)  ʠ 30-ʤʠʥʫʪʥʦʡ (^) ʆʆʉɸ, ʩ 1 ʩʫʪ 

(#), c 3 ʩʫʪ (&) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘïʋʠʪʥʠ). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥ rʢʘʢ 

ʤʝʜʠʘʥʘ (Me) (Q2), 25ï75% ʢʚʘʨʪʠʣʠ (Q1-Q3) ʠ ʜʠʘʧʘʟʦʥ ʙʝʟ ʚʳʙʨʦʩʦʚ (MinïMax). 
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ʈʠʩ. 78 ï ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʢʦʚ ʩ ʨʘʟʥʦʡ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʠʢʩʝʣʝʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʷ ʟʨʝʥʠʷ ʥʝʡʨʦʧʠʣʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʉʄʂ ʚ ʢʦʥʪʨʦʣʝ ʠ ʯʝʨʝʟ 1, 3, 7 

ʩʫʪ ʧʦʩʣʝ 20-, 30- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ.  

4.1.1. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʝ- ʠ ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ  

ʟʫʙʯʘʪʦʡ ʬʘʩʮʠʠ ʛʠʧʧʦʢʘʤʧʘ  

ʇʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʷʚʣʝʥʠʡ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʢʘʢ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʜʦʟʦʟʘʚʠʩʠʤʦʡ ʨʝʘʢʮʠʠ ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʥʘ ʦʩʪʨʫʶ ʠʰʝ-

ʤʠʶ. ɺ ʛʠʧʧʦʢʘʤʧʝ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʠʣʠ ʪʨʠ ʨʘʟʣʠʯʘʶ-

ʱʠʭʩʷ ʧʦ ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ ʢʦʤʧʘʨʪʤʝʥʪʘ ï ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʩʣʦʡ ʢʣʝʪʦʢ-

ʟʸʨʝʥ (ʛʨʘʥʫʣʷʨʥʳʡ ʩʣʦʡ, ʠʟ 5 ï 6 ʨʷʜʦʚ, ʢʦʤʧʘʢʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʢʨʫʛʣʳʭ 

ʥʝʡʨʦʮʠʪʦʚ) ʠ ʇʉ. ʈʘʟʣʠʯʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʠʭ ʩʣʦʸʚ. ɺ ʤʦʣʝʢʫʣʷʨʥʦʤ ʠ ʧʦʣʠʤʦʨʬʥʦʤ ʩʣʦʝ ʚʳʷʚʣʷ-

ʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ ʩʚʝʪʣʳʭ, ʯʝʤ ʵʦʟʠʥʦʬʠʣʴʥʳʡ ʬʦʥ, ʫʯʘʩʪʢʦʚ 

(ʚʝʨʦʷʪʥʦ, ʧʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʥʘʙʫʭʰʠʭ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ ʠ ʜʝʥʜʨʠʪʦʚ). 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʝʪʝʨʦʤʦʨʬʥʦʩʪʠ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʥʝʡʨʦʧʠʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ. ʅʘ ʩʨʝʟʘʭ ʛʠʧʧʦʢʘʤʧʘ 

ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʩʪʨʝʯʘʣʠʩʴ ʛʠʧʝʨʭʨʦʤʥʳʝ ʩʤʦʨʱʝʥʥʳʝ ʢʣʝʪʢʠ ʠ 

ʦʯʝʥʴ ʷʨʢʠʝ ʥʝʦʢʨʘʰʝʥʥʳʝ ʟʦʥʳ ï ʧʨʦʩʚʝʪʳ ʧʫʩʪʳʭ ʩʦʩʫʜʦʚ, ʥʝʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʝʨʠʮʝʣʣʶʣʷʨʥʦʛʦ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʦʪʸʢʘ (ʨʠʩ. 79, ʘ, ʙ).  
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ʈʠʩ. 79 ï ʌʨʘʛʤʝʥʪʳ ʧʦʣʷ ʉɸ1 (ʘ) ʠ ʉɸ3 (ʙ) ʛʠʧʧʦʢʘʤʧʘ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ: 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ), ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ, ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ (ʄʉ), ʧʦʣʠʤʦʨʬʥʦʤ ʩʣʦʝ (ʇʉ), ʩʪʨʝʣʢʠ ï ʩʣʦʡ ʢʣʝ-

ʪʦʢ-ʛʨʘʥʫʣ, * ï ʧʦʣʝ ʉɸ4, ^ ï ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ (ʄʉ) ʉɸ4, ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʚʦʣʦʢʥʠʩʪʳʝ 

ʘʩʪʨʦʮʠʪʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ (ʘ), ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ 

MAP2 (ʙ) ʠ GFAP (ʚ). ʆʙʲʝʢʪʠʚ: ³100 (ʘ), ³40 (ʙ, ʚ), ʰʢʘʣʘ: 25 ʤʢʤ (ʘ), 50 ʤʢʤ (ʙ, ʚ). 

 

ɺ ʢʦʥʪʨʦʣʝ, ʧʨʠ ʦʢʨʘʩʢʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ, ʥʘ ʛʠʩʪʦʛʨʘʤʤʘʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʡ ʫʯʘʩʪʢʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠ ʧʦʣʠʤʦʨʬ-

ʥʦʛʦ ʩʣʦʷ ɿʌ ʧʦ ʩʪʝʧʝʥʠ ʷʨʢʦʩʪʠ ʚʘʨʴʠʨʦʚʘʣʠʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʨʝʜʝʣʘʭ 

180 ï 240 (ʤʦʜʘ ï 210) ʠ 170 ï 242 (ʤʦʜʘ ï 195). ʅʘʠʙʦʣʝʝ ʷʨʢʠʝ ʥʝʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʧʠʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʫʩʪʳʤ ʧʨʦʩʚʝʪʘʤ ʩʦʩʫʜʦʚ, ʟʦʥʘʤ ʧʝʨʠʚʘʩʢʫ-

ʣʷʨʥʦʛʦ ʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʦʛʦ ʦʪʸʢʘ ï 220 ï 242. ʊʝʢʩʪʫʨʘ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʣʝ-

ʢʫʣʷʨʥʦʛʦ ʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ ʚʠʟʫʘʣʴʥʦ ʦʪʣʠʯʘʣʘʩʴ (ʨʠʩ. 79, ʘ), ʦʩʦʙʝʥʥʦ 

ʥʘʛʣʷʜʥʦ ʵʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʧʨʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ MAP2 (ʨʠʩ. 

79, ʙ) ʠ GFAP (ʨʠʩ. 79, ʚ). ɺʝʨʦʷʪʥʦ, ʧʦʩʣʝʜʥʝʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʦʣʠʤʦʨʬ-

ʥʦʤ ʩʣʦʝ ʥʘ ʛʨʘʥʠʮʝ ʩʦ ʩʣʦʝʤ ʢʣʝʪʦʢ-ʟʸʨʝʥ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʝʣʠʥʠʟʠʨʦʚʘʥʥʳʭ ʚʦʣʦʢʦʥ ʦʪ ʵʪʠʭ ʥʝʡʨʦʥʦʚ, ʠʭ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʤʦʣʝ-

ʢʫʣʷʨʥʦʤ ʩʣʦʝ, ʦʪʨʦʩʪʢʦʚ ʬʠʙʨʦʟʥʳʭ ʘʩʪʨʦʮʠʪʦʚ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʣʘʣʠ 

ʩʪʨʫʢʪʫʨʫ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ ʙʦʣʝʝ ʪʸʤʥʦʡ, ʢʦʥʪʨʘʩʪʥʦʡ ʠ ʷʯʝʠʩʪʦʡ.  

ʇʦ ʮʝʥʪʨʘʣʴʥʳʤ ʪʝʥʜʝʥʮʠʷʤ (ʩʨʝʜʥʠʝ, ʤʝʜʠʘʥʘ), ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʤʦʣʝ-

ʢʫʣʷʨʥʦʛʦ (210Ñ6,0) ʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ (197Ñ8,0) (ʩʨʝʜʥʝʝÑʩʪʘʥʜʘʨʪʥʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ) ʥʘ 13% (95% ɼʀ: 9ï17, p<0,0001) (t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 
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ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ; ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʢʩʝʣʝʡ ʥʦʨʤʘʣʴʥʦʝ). ʉ ʧʦʤʦʱʴʶ ʧʣʘ-

ʛʠʥʘ "Find Foci" ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʧʠʢʠ (ʫʯʘʩʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʦʪ ʩʦʩʝʜʥʠʭ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ). ɺ ʢʦʥʪʨʦʣʝ, ʥʘ 

ʯʸʨʥʦʤ ʬʦʥʝ, ʧʨʝʦʙʣʘʜʘʣʠ ʧʠʢʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪʪʝʥʢʘʤʠ 

ʩʝʨʦʛʦ, ʷʨʢʠʝ ʩʚʝʪʣʳʝ ʫʯʘʩʪʢʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʅʝ ʙʳʣʦ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʳ-

ʙʨʦʩʦʚ ʟʥʘʯʝʥʠʡ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʨʘʟʤʝʨʳ, ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʦʙʱʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʚ ʧʠʢʝ) (ʨʠʩ. 80).  

ʆʆʉɸ ʠ ʇʆʉɸ, ʚʝʨʦʷʪʥʦ, ʧʨʠʚʦʜʠʣʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝ-

ʥʠʶ ʚʦʜʳ ʚ ɿʌ. ɺ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ (1 ʠ 3 ʩʫʪ) ʧʦʷʚʣʷʣʠʩʴ ʧʦʣʷ ʟʨʝʥʠʷ ɿʌ ʩʦ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʦʛʦ ʦʪʸʢʘ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ 

ʦʪʸʢʘ ʘʩʪʨʦʮʠʪʦʚ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʨʘʥʠʮʳ ʩʣʦʷ 

ʢʣʝʪʦʢ-ʟʸʨʝʥ ʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 30- ʠ 40-ʤʠʥʫʪʥʦʡ 

ʆʆʉɸ (ʨʠʩ. 81), ʢʘʢ ʨʘʟ ʪʘʤ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʘʢʩʦʥʦʚ ʢʣʝʪʦʢ-

ʟʸʨʝʥ ʠ ʩʪʨʫʢʪʫʨʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʬʠʙʨʦʟʥʳʭ ʘʩʪʨʦʮʠʪʦʚ. 

 

 

ʈʠʩ. 80 ï ʋʯʘʩʪʢʠ (ROI=90000 ʧʠʢʩ; 32 ʙʠʪ, ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ) ʥʝʡʨʦʧʠʣʷ ʚ ʄʉ ï ʤʦʣʝʢʫʣʷʨ-

ʥʳʡ ʩʣʦʡ ʠ ʇʉ ï ʧʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ ɿʌ ʫ ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ: ʥʘ ʯʸʨʥʦʤ ʬʦʥʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʠʝ ʟʦʥʳ (ʧʠʢʠ) ʩ ʦʪʪʝʥʢʘʤʠ ʩʝʨʦʛʦ (+), ʷʨʢʠʝ ʩʚʝʪʣʳʝ ʧʠʢʠ (ʦʪʤʝʯʝʥʦ 

 ʥʘ ʤʘʩʢʝ ʠʟʦʙʨʘʞʝʥʠʷ) ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʚʩʝ ʧʠʢʠ (ʦʪʤʝʯʝʥʦ ʞʸʣʪʳʤ) ʦʪʣʠʯʘʣʠʩʴ ʬʦʨ-

ʤʦʡ ʠ ʨʘʟʤʝʨʘʤʠ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ ʠ ʵʦʟʠʥʦʤ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦ-

ʱʴʶ ʧʣʘʛʠʥʘ "Find Foci".  
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ʈʠʩ. 81 ï ʇʦʣʷ ʟʨʝʥʠʷ (900000 ʧʠʢʩʝʣʝʡ; 150ʭ80 ʤʢʤ) ɿʌ, ʩʦʜʝʨʞʘʱʠʝ ʫʯʘʩʪʢʠ ʩʣʦʷ ʢʣʝ-

ʪʦʢ-ʟʸʨʝʥ ʠ ʇʉ, ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧ I (20-ʤʠʥʫʪʥʦʡ), II (30-ʤʠʥʫʪʥʦʡ), III  (40-ʤʠʥʫʪʥʦʡ) ʠ 

IV (ʧʦʣʥʘʷ ʇʆʉɸ) ʠʰʝʤʠʠ ʚ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (1, 3, 7, 14, 30 ʩʫʪ): ʚʠʟʫʘʣʴʥʳʝ ʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʨʝʘʢʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʥʘ ʨʘʟʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʆʆʉɸ ʠ ʧʦʣ-

ʥʫʶ ʇʆʉɸ, ʚʳʨʘʞʝʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ (*) ʧʨʠ ʧʦʣʥʦʡ ʇʆʉɸ, 

ʛʠʧʝʨʭʨʦʤʥʳʝ ʥʝʡʨʦʥʳ (ʩʪʨʝʣʢʠ). ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʦʙʲʝʢʪʠʚ ³100, 

ʰʢʘʣʘ ï 25 ʤʢʤ. 
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ɺ ʙʦʣʝʝ ʦʪʜʘʣʸʥʥʦʤ ʧʝʨʠʦʜʝ (7, 14, 30 ʩʫʪ) ʚ ʛʨʫʧʧʘʭ ʆʆʉɸ ʦʪʤʝʯʝʥʘ 

ʨʝʜʫʢʮʠʷ ʧʨʦʷʚʣʝʥʠʡ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ, ʘ ʜʣʷ ʇʆʉɸ ï ʫʩʠʣʝʥʠʝ. ɻʠʜʨʦʧʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʘʩʪʨʦʮʠʪʦʚ ʩʦʯʝʪʘʣʠʩʴ ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʸʤʥʳʭ ʩʤʦʨʱʝʥʥʳʭ ʠ 

ʥʝʩʤʦʨʱʝʥʥʳʭ ʥʝʡʨʦʥʦʚ (ʩʤ. ʨʠʩ. 81). 

ʆ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʦʜʳ ʚ ɿʌ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʧʠʢʦʚ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ ʙʦʣʝʝ ʪʸʤʥʦʤʫ ʬʦʥʫ ï relative above 

background) ʠʟʦʙʨʘʞʝʥʠʡ (ʨʘʟʤʝʨʳ, ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʠ ʦʙʱʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʦʚ), ʠʟʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ "Find Foci", ʚ ʜʠʥʘʤʠʢʝ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ (ʨʠʩ. 82, ʥʘ ʧʨʠʤʝʨʝ ʛʨʫʧʧʳ ʇʆʉɸ).  

 

 

ʈʠʩ. 82 ï ʌʨʘʛʤʝʥʪʳ ɿʌ ʛʠʧʧʦʢʘʤʧʘ ʞʠʚʦʪʥʳʭ ʩ ʇʆʉɸ ʚ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʘ ï 1, ʙ 

ï 3, ʚ ï 7, ʛ ï 14 ʠ ʜ ï 30 ʩʫʪ): ʫʚʝʣʠʯʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ (*) ʧʨʠ 

ʇʆʉɸ, ʧʝʨʚʳʝ 20 ʧʠʢʦʚ ʩ ʨʘʟʥʦʡ ʬʦʨʤʦʡ, ʨʘʟʤʝʨʘʤʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʠʢʩʝʣʝʡ (ʥʘʠʙʦʣʝʝ 

ʩʚʝʪʣʳʝ ï ʦʪʸʢ-ʥʘʙʫʭʘʥʠʝ ʘʩʪʨʦʮʠʪʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʩʪʠ); 

ʥʝʡʨʦʥ ï ʩʪʨʝʣʢʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ "Find Foci". ʆʙʲʝʢʪʠʚ ³100, ʰʢʘʣʘ ï 25 ʤʢʤ. 
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ɺʠʜʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʢʦʣʠʯʝʩʪʚʦ, ʨʘʟʤʝʨʳ ʟʦʥ ʧʝ-

ʨʠʥʝʡʨʦʥʘʣʴʥʦʛʦ ʦʪʸʢʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʧʠʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ɿʌ 

ʚʧʣʦʪʴ ʜʦ ʩʣʠʷʥʠʷ ʧʠʢʦʚ ʚ ʢʨʫʧʥʳʝ ʟʦʥʳ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʙʳʣʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʨʘʥʠʮʳ ʩʣʦʷ ʢʣʝʪʦʢ-ʛʨʘʥʫʣ ʠ ʇʉ. ʇʠʢʥʦʤʦʨʬʥʳʝ ʥʝʡʨʦʥʳ 

ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʜʚʫʭ ʥʠʞʥʠʭ ʨʷʜʘʭ ʩʣʦʷ ʢʣʝʪʦʢ-ʛʨʘʥʫʣ (ʩʤ. ʨʠʩ. 81, 82). 

ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ 20 

ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʠʢʦʚ (ʧʦ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʚ 

ʧʠʢʝ) ʥʘ ʛʨʘʥʠʮʝ ʩʣʦʷ ʢʣʝʪʦʢ-ʟʸʨʝʥ ʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ 

ʠ ʩʨʦʢʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʘʩʴ (ʪʘʙʣ. 22). ɹʦʣʴʰʝ ʚʩʝʛʦ ʪʘʢʠʭ ʧʠ-

ʢʦʚ ʚʳʷʚʣʝʥʦ ʧʦʩʣʝ ʜʚʫʩʪʦʨʦʥʥʝʡ ʆʆʉɸ (20- ʠ 40-ʤʠʥʫʪʥʦʡ) ʠ ʧʦʣʥʦʡ ʇʆʉɸ, 

ʤʝʥʴʰʝ ï ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʆʆʉɸ (30-ʤʠʥʫʪʥʦʡ). ʉʫʱʝʩʪʚʝʥʥʦ ʪʦ, ʯʪʦ 

ʧʦʩʣʝ ʣʸʛʢʦʡ ʠʰʝʤʠʠ (20- ʠ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ) ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʣʩʷ 

ʪʦʣʴʢʦ ʯʝʨʝʟ 1 ʠ 3 ʩʫʪ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʘʣʩʷ.  

ʇʦʩʣʝ ʙʦʣʝʝ ʪʷʞʸʣʦʡ ʠʰʝʤʠʠ (40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ) ʧʦʜʦʙʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ ʦʪʤʝʯʘʣʠʩʴ ʯʝʨʝʟ 1 ï 7 ʩʫʪ. ʇʨʠ ʧʦʣʥʦʡ ʇʆʉɸ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ ɿʌ ʦʪʤʝʯʝʥ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ, ʦ ʯʸʤ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʩʝʭ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʠʢʦʚ. ɿʥʘʯʠʤʳʝ ʨʘʟ-

ʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʚʩʝʭ ʛʨʫʧʧ ʧʦ ʚʩʝʤ ʩʨʦʢʘʤ, ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʯʝʨʝʟ 

14 ʠ 30 ʩʫʪ, ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʧʦʩʣʝ 20-, 30- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʪʘʙʣ. 23).  

 

ʊʘʙʣʠʮʘ 23 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ (%) ʧʠʢʦʚ (20 ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʦ ʫʨʦʚʥʶ ʦʙʱʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʧʠʢʘ) ʚ ɿʌ ʞʠʚʦʪʥʳʭ ʧʦ ʛʨʫʧʧʘʤ ʩʨʘʚʥʝʥʠʷ, Q2 (Q1-Q3) 

ʉʨʦʢʠ 
ɻʨʫʧʧʳ ʩ ʠʰʝʤʠʝʡ Kruskal-Wallis test 

(3, N=80) 20-ʤʠʥʫʪʥʦʡ 30-ʤʠʥʫʪʥʦʡ 40-ʤʠʥʫʪʥʦʡ ʇʆʉɸ 

1 ʩʫʪ 
27,0 

(16,2ï27,9) 

32,5 

(26,4ï38,7) 

44,1 

(19,3ï56,3) 

44,0 

(23,7ï49,1) 

H=0,4;  

p=0,93 

3 ʩʫʪ 
58,5 

(31,4ï59,6)*  

69,5 

(19,9ï74,2)*  

62,9 

(36,0ï66,5)*  

55,1 

(18,5ï77,3)*  

H=4,9;  

p=0,18 

7 ʩʫʪ 
56,8 

(21,7ï77,8)*  

37,7 

(19,1ï45,3) 

68,3 

(40,2ï72,6)*  

58,5 

(15,8ï73,0)*  

H=1,9;  

p=0,58 

14 ʩʫʪ 
39,6 

(26,4ï41,4) 

44,9 

(21,3ï49,5) 

36,1 

(19,5ï38,7) 

56,0 

(16,8ï58,2)*  

H=38,5;  

p =0,0000 

30 ʩʫʪ 
37,9 

(21,9ï45,9) 

27,8 

(16,1ï31,5) 

27,3 

(14,3ï29,5) 

67,4 

(39,0ï74,4)*  
H=10,9; p =0,012 

K-W test  

(4, N=100) 

H=54,5; 

p=0,0000 

H=11,5; 

p=0,01 

H =13,6; 

p=0,009 

H=8,4;  

p=0,07 

H (19, N=400) =90,4;  

p=0,0001 

ʂʦʥʪʨʦʣʴ 30,8 (23,1ï40,5) - 

ʇʨʠʤʝʯʘʥʠʝ. * ï ʈʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ p<0,0001 

(MannïWhitney U-test). ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʤʝʞʜʫ ʚʩʝʤʠ ʩʨʦʢʘʤʠ 

(N=400), ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ ʩʨʦʢʘʤ (N=80) ʠ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʧʦ ʩʨʦʢʘʤ (N=100). ʅʫʣʝʚʘʷ 

ʛʠʧʦʪʝʟʘ ʦʪʚʝʨʛʘʣʘʩʴ ʧʨʠ p<0,05. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ Q2 (Q1-Q3). 
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ʅʘ ʨʠʩ. 82 ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ 20 ʧʠʢʦʚ ʧʦʣʷ ʟʨʝʥʠʷ ʪʦʣʴʢʦ 2 ï 3 ʙʳʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʷʨʢʠʤʠ (ʤʘʢʩʠʤʫʤʳ) ï ʧʦʯʪʠ ʙʝʣʳʤʠ (max ʟʥʘʯʝʥʠʷ>240), 

ʦʩʪʘʣʴʥʳʝ ʧʠʢʠ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʧʦ ʫʨʦʚʥʶ ʷʨʢʦʩʪʠ <240. ʄʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠ 

ʩʨʦʢʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʤʘʢʩʠʤʫʤʳ, ʥʦ ʠ ʩʨʝʜ-

ʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʚʩʝʭ ʧʠʢʦʚ (ʪʘʙʣ. 24). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʠ ʙʦʣʝʝ ʪʷʞʸʣʦʡ ʠʰʝʤʠʠ ʚ ʧʠʢʝ ʧʨʝʦʙʣʘʜʘʣʠ ʷʨʢʠʝ ʧʠʢʩʝʣʠ (ʛʠʧʝʨ-

ʛʠʜʨʘʪʘʮʠʷ ʜʦ ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʩʪʠ), ʩʤʝʱʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʷʨʢʦʩʪʠ 255. ɺ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʙʨʦʩʘ (Q1-Q3) ʟʥʘʯʝʥʠʡ. 

ʀʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʛʠʥʘ "Find Foci", ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʤ ʚʳʷʚʣʝʥʥʳʝ ʧʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ɿʌ 

ʥʘ ʛʨʘʥʠʮʝ ʩʣʦʷ ʢʣʝʪʦʢ-ʟʸʨʝʥ ʠ ʇʉ, ʙʳʣʘ ʦʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʚ 

ʧʠʢʝ ï ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʝʛʦ ʨʘʟʤʝʨʦʚ ʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʘ. ʅʘ ʨʠʩ. 83 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʠ ʇʆʉɸ (ʙʦʣʝʝ ʪʷʞʸʣʘʷ ʠʰʝʤʠʷ) ʧʦ-

ʷʚʣʷʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʦʚ, ʫ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 20 ʨʘʟ 

ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 2,14 (1,65 ï 2,71); ʧʦʩʣʝ 20- (ʜʚʫʩʪʦʨʦʥʥʷʷ) ʠ 

30-ʤʠʥʫʪʥʦʡ (ʦʜʥʦʩʪʦʨʦʥʥʷʷ) ʆʆʉɸ ï ʪʦʣʴʢʦ ʚ 10 ʨʘʟ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʘʚ-

ʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʣʠʯʘʣʠʩʴ ʧʠʢʘʤʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝ-

ʥʠʷʤʠ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʚʳʙʨʦʩʳ).  

 
ʊʘʙʣʠʮʘ 24 ï ʉʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʧʠʢʦʚ ʚ ɿʌ ʞʠʚʦʪʥʳʭ ʧʦ ʛʨʫʧʧʘʤ 

ʩʨʘʚʥʝʥʠʷ, Q2 (Q1-Q3) 

ʉʨʦʢʠ 
ɻʨʫʧʧʳ ʠʰʝʤʠʠ Kruskal-Wallis 

test  (3, N=80) 20-ʤʠʥʫʪʥʦʡ 30-ʤʠʥʫʪʥʦʡ 40-ʤʠʥʫʪʥʦʡ ʇʆʉɸ 

1 ʩʫʪ 
213 (210ï217) 

208ï224* 

210 (207ï214) 

203ï220* 

210 (206ï213) 

200ï218* 

215 (214ï218) 

206ï233* 

H=19,8; 

p=0,0002 

3 ʩʫʪ 
218 (212ï223) 

209ï229* 

193 (187ï201) 

183ï206 

195 (191ï201) 

188ï206* 

206 (202ï211) 

197ï217 

H=54,8; 

p=0,0000 

7 ʩʫʪ 

208 (203ï211) 

201ï216 

ʨ=0,02 

219 (214ï221) 

213ï226* 

222 (221ï226) 

217ï232* 

201 (195ï204) 

192ï208 

ʨ=0,01 

H=64,1; 

p=0,0000 

14 ʩʫʪ 

205 (199ï214) 

186ï222 

211 (207ï214) 

202ï223* 

206 (199ï210) 

197ï213 

211 (203ï214) 

199ï222 

ʨ=0,01 

H=50,4; 

p=0,0000 

30 ʩʫʪ 
202 (187ï216) 

184ï224 

197 (194ï199) 

185ï204* 

212 (210ï215) 

207ï223* 

214 (209ï220) 

196ï227* 

H=62,9; 

p=0,0000 

K-W test  

(4, N=100) 

H =72,7; 

p=0,0000 

H=77,7; 

p=0,0000 

H=76,0; 

p=0,0000 

H=46,9; 

p=0,0000 

H (19, N=400) 

=302,6; 

p=0,0001 

ʂʦʥʪʨʦʣʴ Q2 (Q1-Q3): 205(203ï206); Min-Max: 200ï208 - 

ʇʨʠʤʝʯʘʥʠʝ. * ï ʈʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ p<0,0001 

(MannïWhitney U-test). ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʤʝʞʜʫ ʚʩʝʤʠ ʩʨʦʢʘʤʠ 

(N=400), ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ ʩʨʦʢʘʤ (N=80) ʠ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʧʦ ʩʨʦʢʘʤ (N=100). ʅʫʣʝʚʘʷ 

ʛʠʧʦʪʝʟʘ ʦʪʚʝʨʛʘʣʘʩʴ ʧʨʠ p<0,05. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ Q2 (Q1-Q3) ʠ Max-Min. 
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ʈʠʩ. 83 ï ʆʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ (ʦʩʴ ʦʨʜʠʥʘʪ, ʤʠʣʣʠʦʥʳ) ʚ ʧʠʢʘʭ ʧʦʣʝʡ ʟʨʝʥʠʷ 

(ROI=900000 ʧʠʢʩʝʣʝʡ, n=20) ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ ʠ ʩʣʦʷ ʢʣʝʪʦʢ-ʛʨʘʥʫʣ ɿʌ ʫ ʞʠʚʦʪʥʳʭ 

ʛʨʫʧʧ I (20-ʤʠʫʪʥʦʡ), II (30-ʤʠʫʪʥʦʡ), III  (40-ʤʠʫʪʥʦʡ) ʆʆʉɸ ʠ IV (ʧʦʣʥʘʷ ʇʆʉɸ) ʚ ʜʠʥʘ-

ʤʠʢʝ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ Q2 (Q1-Q3), ʜʠʘʧʘʟʦʥ ʙʝʟ ʚʳʙʨʦʩʦʚ (ʫʩʳ), ʜʠʘʧʘʟʦʥ ʩ ʚʳ-

ʙʨʦʩʘʤʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʪʦʯʢʠ). ʇʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʩʨʘʚʥʝʥʠʠ ʧʝʨʝʤʝʥ-

ʥʦʡ ʧʦ ʩʨʦʢʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʚ ʛʨʫʧʧʘʭ I (20-ʤʠʥʫʪʥʦʡ) ʠ III  

(40-ʤʠʥʫʪʥʦʡ) ʆʆʉɸ (ANOVA Kraskel-Wallis; p<0,05). ROI ʯʘʩʪʠʯʥʦ ʟʘʪʨʘʛʠʚʘʣʘ ʧʦʣʠ-

ʤʦʨʬʥʳʡ ʩʣʦʡ ʠ ʩʣʦʡ ʢʣʝʪʦʢ-ʛʨʘʥʫʣ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʭ ʛʨʘʥʠʮʫ (ʨʠʩ. 82 ʠ 83). 

 

ʇʨʠ ʵʪʦʤ ʮʝʥʪʨʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʦ ʠʟʤʝʥʷʣʠʩʴ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʘʭ 20- ʠ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʩʤ. ʨʠʩ. 

83). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʜʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʘʢʦʚʦʡ ʧʦʩʣʝ 

ʆʆʉɸ ʠ ʇʆʉɸ ʪʦʣʴʢʦ ʚ ʧʘʨʘʭ: ʢʦʥʪʨʦʣʴ/ʛʨʫʧʧʘ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (3 ʩʫʪ), 

ʢʦʥʪʨʦʣʴ/ʛʨʫʧʧʘ 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (3 ʠ 7 ʩʫʪ), ʢʦʥʪʨʦʣʴ/ʛʨʫʧʧʘ ʇʆʉɸ (14 ʠ 

30 ʩʫʪ) (Mann-Whitney U-test ʜʣʷ ʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ; 

p<0,001). ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʩʣʦʚʣʝʥʳ ʢʨʘʡʥʝʡ ʘʩʠʤʤʝʪʨʠʝʡ ʚʘʨʠʘʮʠ-

ʦʥʥʳʭ ʨʷʜʦʚ (ʩʤ. ʨʠʩ. 83).  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʫʧʥʳʝ ʧʠʢʠ (ʚʳʙʨʦʩʳ), ʚ ʩʠʣʫ ʠʭ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʠʢʘʤʠ, ʤʘʣʦ ʚʣʠʷʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʥ-

ʛʦʚ, ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ Q1-Q3 ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ. 

ɺ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʦʪʤʝʯʘʣʠ ʩʫʞʝʥʠʷ ʢʘʧʠʣʣʷʨʦʚ, ʧʨʠʟʥʘʢʠ ʦʪʸʢʘ-

ʥʘʙʫʭʘʥʠʷ ʥʝʡʨʦʧʠʣʷ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʥʦʞʝʢ ʘʩʪʨʦʮʠʪʦʚ (ʨʠʩ. 84). ʅʝʡʨʦ-

ʥʦʚ ʚ ʵʪʦʤ ʩʣʦʝ ʤʘʣʦ, ʧʦʵʪʦʤʫ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʪʠʧʠʯʥʳʤ ʥʝʡʨʦʧʠʣʝʤ ʠ ʢʘʧʠʣ-

ʣʷʨʘʤʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʣʠ ʤʘʢʩʠʤʫʤʳ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. 

 

 

ʈʠʩ. 84 ï ʇʦʣʷ ʟʨʝʥʠʷ (900000 ʧʠʢʩʝʣʝʡ; 150ʭ80 ʤʢʤ), ʩʦʜʝʨʞʘʱʠʝ ʫʯʘʩʪʢʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʩʣʦʷ (*) ʠ ʩʣʦʷ ʢʣʝʪʦʢ-ʟʸʨʝʥ (ʩʪʨʝʣʢʠ) ɿʌ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧ 20-ʤʠʥʫʪʥʦʡ (ʛ), 30-ʤʠʥʫʪʥʦʡ (ʘ, 

ʙ, ʚ), 40-ʤʠʥʫʪʥʦʡ (ʜ) ʆʆʉɸ ʠ ʛʨʫʧʧʳ ʇʆʉɸ (ʝ, ʞ, ʟ, ʠ) ʯʝʨʝʟ 1 ʩʫʪ (ʘ, ʛ, ʝ), 3 ʩʫʪ (ʚ, ʞ), 7 

ʩʫʪ (ʟ), 30 ʩʫʪ (ʠ) ʧʦʩʣʝ ʆʆʉɸ (ʘ-ʜ) ʠ ʧʦʣʥʘʷ ʇʆʉɸ (ʝ-ʠ). ʂʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʟʦʥʳ ROI (90000 

ʧʠʢʩʝʣʝʡ), ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʩʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʠʢʘʤʠ (ʢʨʘʩʥʳʤ ʢʚʘʜʨʘʪʠʢʦʤ 

ʦʪʤʝʯʝʥ ʧʠʢ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ). ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʦʙʲʝʢʪʠʚ ³100, ʰʢʘʣʘ ï 25 ʤʢʤ. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ROI ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ "Find Foci". 
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ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩ ʢʦʥʪʨʦʣʝʤ 

(Mann-Whitney U-test) ʠ ʤʥʦʛʦʤʝʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʭ ʛʨʫʧʧ 

(Kruskal-Wallis ANOVA by Ranks), ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʆʆʉɸ ʠ ʇʆʉɸ ʧʨʠʚʦ-

ʜʠʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʟʦʥ (ʧʠʢʦʚ) ʧʨʦʩʚʝʪʣʝʥʠʷ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʸʤʥʳʤ ʬʦʥʦʤ), 

ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʥʘʛʣʷʜʥʦ ʵʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʧʦʩʣʝ ʇʆʉɸ (ʨʠʩ. 85; ʛʨʫʧʧʘ ʇʆʉɸ). ɺ ʵʪʦʡ ʛʨʫʧʧʝ, 

ʩ ʫʯʸʪʦʤ ʚʳʙʨʦʩʦʚ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (Min-Max), ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ 

ʩʪʘʥʦʚʠʣʠʩʴ ʵʢʩʪʨʝʤʘʣʴʥʦ ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ.  

 

 

 

 

ʈʠʩ. 85 ï ʆʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ (ʦʩʴ ʦʨʜʠʥʘʪ, ʤʠʣʣʠʦʥʳ) ʚ ʧʠʢʘʭ ʧʦʣʝʡ ʟʨʝʥʠʷ 

(ROI=90000 ʧʠʢʩʝʣʝʡ, n=20) ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ɿʌ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʛʨʫʧʧ I (20-

ʤʠʥʫʪʥʦʡ), II (30-ʤʠʥʫʪʥʦʡ), III  (40-ʤʠʥʫʪʥʦʡ) ʆʆʉɸ ʠ IV (ʇʆʉɸ) ʯʝʨʝʟ 1, 3, 7, 14 ʠ 30 ʩʫʪ 

ʧʦʩʣʝ ʆʆʉɸ ʠ ʧʦʣʥʘʷ ʇʆʉɸ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ Q2 (Q1-Q3) ʠ Max-Min. ʇʨʠ ʤʥʦʞʝ-

ʩʪʚʝʥʥʦʤ ʩʨʘʚʥʝʥʠʠ ʧʦ ʛʨʫʧʧʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʯʝʨʝʟ 1, 7 ʠ 30 

ʩʫʪ (ANOVA Kraskel-Wallis; p<0,05). ROI ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʪʨʘʛʠʚʘʣʘ ʪʦʣʴʢʦ ʫʯʘʩʪʢʠ ʥʝʡʨʦ-

ʧʠʣʷ. ʆʩʪʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʣʘʛʠʥʘ "Find Foci" ʙʳʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ. 
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ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʧʠʢʦʚ ʚʩʝʭ ʪʦ-

ʯʝʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʦʢʘʤ ʠ ʛʨʫʧʧʘʤ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ (Kruskal-Wallis test: H=71,0; p<0,0001). ʉʨʘʚʥʝʥʠʝ 

ʩʨʦʢʦʚ (ʯʝʨʝʟ 1, 3, 7, 14 ʠ 30 ʩʫʪ) ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʥʝ ʦʪʚʝʨʛʘʣʦ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ: 

ʛʨʫʧʧʘ 20-ʤʠʥʫʪʥʦʡ (H=7,2; p=0,13), 30-ʤʠʥʫʪʥʦʡ (H=2,2; p=0,7), 40-ʤʠʥʫʪʥʦʡ 

(H=5,1; p=0,28) ʠʰʝʤʠʠ ʠ ʇʆʉɸ (H=6,2; p=0,18). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʙʳʣʦ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʧʦʩʣʝ ʆʆʉɸ ʠ ʇʆʉɸ. ɺʳʷʚʣʝʥʳ ʪʘʢʞʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ ʩʨʦʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʤʝʥʥʦ ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʨʘʟʣʠʯʘʣʠʩʴ ʚʩʝ ʪʦʯʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʤ. ʨʠʩ. 85).  

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʦʚ (ʤʠʣʣʠʦʥʳ) ʥʘ ʫʨʦʚʥʝ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʧʦʩʣʝ ʆʆʉɸ ʠ ʇʆʉɸ ʩʫʤʤʘʨʥʦ ʧʦ ʚʩʝʤ ʩʨʦʢʘʤ ʩʦʩʪʘʚʠʣ 

5,02Ñ3,57, ʤʝʜʠʘʥʘ ï 4,01 (2,86-5,91), Min-Max ï 0,56ï34,0. ʅʘ ʫʨʦʚʥʝ ʛʨʘʥʠʮʳ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ ʠ ʩʣʦʷ ʢʣʝʪʦʢ-ʛʨʘʥʫʣ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,2Ñ6,28; 2,18 (1,43ï

3,74) ʠ 0,46ï55,6. ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ p<0,0001 (Wilcoxon 

Matched Pairs Test). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʢʘʢ ʠ 

ʚ ʢʦʥʪʨʦʣʝ, ʙʳʣ ʙʦʣʝʝ ʩʚʝʪʣʳʤ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ), ʥʦ ʩʦʜʝʨʞʘʣ ʤʝʥʴʰʝ ʦʯʘʛʦʚ 

ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʩʪʠ (Max). ɺʝʨʦʷʪʥʦ, ʚ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʧʨʦ-

ʮʝʩʩʳ ʥʘʙʫʭʘʥʠʷ, ʘ ʥʘ ʛʨʘʥʠʮʝ ʧʦʣʠʤʦʨʬʥʦʛʦ ʠ ʩʣʦʷ ʢʣʝʪʦʢ-ʛʨʘʥʫʣ ï ʦʪʝʢʘ ʩ ʚʳ-

ʨʘʞʝʥʥʦʡ ʛʠʜʨʘʪʘʮʠʝʡ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ ʠ ʜʝʛʠʜʨʘʪʘʮʠʝʡ ʪʝʣ ʥʝʡʨʦʥʦʚ.  

4.1.2. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʝ- ʠ ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ  

ʧʦʣʝʡ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ  

ɺ ʧʦʣʷʭ ʉɸ1 ʠ ʉɸ3 ʛʠʧʧʦʢʘʤʧʘ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʛʨʫʧʧ ʚʳʷʚʣʝʥʘ ʩʣʦʞʥʘ ̫ʩʪʨʫʢʪʫʨʥʘ ̫ʢʦʤʧʦʟʠʮʠʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʘʩʪʨʦʮʠʪʦʚ (ʨʠʩ. 86). ʅʘʠʙʦʣʝʝ ʪʝʩʥʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʢʦʥʪʘʢʪ ʦʪʤʝʯʘʣʩʷ ʤʝʞʜʫ ʦʪʨʦʩʪʢʘʤʠ ʥʝʡʨʦʥʦʚ ʠ ʘʩʪʨʦʮʠʪʦʚ ʚ ʥʝʡʨʦʧʠʣʝ ʤʦ-

ʣʝʢʫʣʷʨʥʦʛʦ ʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʣʦʷ ʛʠʧʧʦʢʘʤʧʘ (ʨʠʩ. 86, ʘ, ʙ).  

ʎʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʉɸ1 ʠ ʉɸ3 ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʨʘʟʤʝʨʘʤʠ ʠ ʧʣʦʪʥʦʩʪʴʶ ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʧʝʨʠʢʘʨʠʦʥʦʚ, ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʝʥʜ-

ʨʠʪʥʳʭ ʜʝʨʝʚʴʝʚ. ʇʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʵʢʩʧʨʝʩʩʠʠ MAP2 ʚ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʧʦʣʷ ʉɸ3 ʦʪʯʝʪʣʠʚʦ ʚʝʨʠʬʠʮʠʨʦʚʘʣʩʷ stratum lucidum 

(ʨʠʩ. 86, ʙ), ʦʙʨʘʟʦʚʘʥʥʳʡ ʘʧʠʢʘʣʴʥʳʤʠ ʜʝʥʜʨʠʪʘʤʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʠ 

ʛʠʛʘʥʪʩʢʠʤʠ ʪʝʨʤʠʥʘʣʷʤʠ ʤʰʠʩʪʳʭ ʚʦʣʦʢʦʥ ʠʟ ʟʫʙʯʘʪʦʡ ʠʟʚʠʣʠʥʳ. ɼʣʷ ʧʦʣʷ 

ʉɸ1 ʭʘʨʘʢʪʝʨʝʥ ʚʳʨʘʞʝʥʥʳʡ stratum radiatum, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʷʤʳʤʠ 

ʜʝʥʜʨʠʪʘʤʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ.  
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ʄʝʥʝʝ ʚʩʝʛʦ ʤʝʞʜʫ ʉɸ1 ʠ ʉɸ3 ʨʘʟʣʠʯʘʣʩʷ stratum lacunosum moleculare 

ʠ ʧʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ (ʨʠʩ. 86, ʘ). ʆʪʨʦʩʪʢʠ ʘʩʪʨʦʮʠʪʦʚ ʵʪʠʭ ʧʦʣʝʡ ʨʘʩʧʦʣʘʛʘ-

ʣʠʩʴ ʤʝʞʜʫ ʦʪʨʦʩʪʢʘʤʠ ʥʝʡʨʦʥʦʚ ʚ ʥʝʡʨʦʧʠʣʝ, ʚʦʢʨʫʛ ʧʝʨʠʢʘʨʠʦʥʦʚ ʧʠʨʘʤʠʜ-

ʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʤʠʢʨʦʩʦʩʫʜʦʚ (ʨʠʩ. 86, ʚ, ʛ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʯʝʥʘ ʠʟʥʘ-

ʯʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʛʝʪʝʨʦʤʦʨʬʥʦʩʪʴ ʧʦʣʝʡ ʉɸ1 ʠ ʉɸ3. ʅʘʠʙʦʣʝʝ ʩʭʦʞʠʤʠ 

ʙʳʣʠ stratum lacunosum molecular ʠ ʧʦʣʠʤʦʨʬʥʳʡ ʩʣʦʡ.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 86 ï ʌʨʘʛʤʝʥʪʳ ʧʦʣʝʡ ʉɸ1  

(ʘ, ʚ) ʠ ʉɸ3 (ʙ, ʛ) ʛʠʧʧʦʢʘʤʧʘ ʞʠ-

ʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ: ʥʦʨ-

ʤʦʭʨʦʤʥʳʝ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ 

(ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ) ʩ ʨʘʚʥʦʤʝʨʥʳʤ 

ʧʣʦʪʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʧʝʨʠʢʘʨʠ-

ʦʥʘ ʠ ʜʝʥʜʨʠʪʦʚ MAP2, ʘʩʪʨʦ-

ʮʠʪʳ (ʞʸʣʪʳʝ ʩʪʨʝʣʢʠ) ʚʝʨʠʬʠʮʠ-

ʨʫʶʪʩʷ ʢʘʢ GFAP-ʧʦʟʠʪʠʚʥʳʝ 

ʢʣʝʪʢʠ ʩ ʦʪʨʦʩʪʢʘʤʠ (ʚ ʚʠʜʝ ʜʦʤʝ-

ʥʦʚ). ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʇʉ, st.r ï stratum ra-

diatum ʉɸ1, st.l ï stratum lucidum 

ʉɸ3. st.lac ï stratum lacunosum mo-

leculare. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ 

ʚʳʷʚʣʝʥʠʝ MAP2 (ʘ, ʙ) ʠ GFAP  

(ʚ, ʛ), ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʢʨʘʩʢʘ ʛʝ-

ʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ: ³40  

(ʘ, ʙ) ʠ ³100 (ʚ, ʛ), ʰʢʘʣʘ: 50 ʤʢʤ 

(ʘ, ʙ) ʠ 20 ʤʢʤ (ʚ, ʛ). 
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ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʛʠʧʧʦʢʘʤʧʘ ʧʦʢʘʟʘʣʘ 

ʧʦʷʚʣʝʥʠʝ ʧʦʩʣʝ ʆʆʉɸ ʠ ʇʆʉɸ ʪʠʧʠʯʥʳʭ ʠʰʝʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʩʝʭ ʪʠ-

ʧʦʚ ʢʣʝʪʦʢ. ʅʘ ʩʨʝʟʘʭ ʛʠʧʧʦʢʘʤʧʘ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʩʪʨʝʯʘʣʠʩʴ ʝʜʠ-

ʥʠʯʥʳʝ ʪʝʤʥʳʝ ʩʤʦʨʱʝʥʥʳʝ ʢʣʝʪʢʠ (2 ï 3 ʧʦʣʷ ʟʨʝʥʠʷ ʠʟ 30), ʥʝʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʝʨʠʮʝʣʣʶʣʷʨʥʦʛʦ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʦʪʝʢʘ. ʇʦʜʦʙʥʘʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʪʘʢʞʝ ʜʣʷ ʛʨʫʧʧ 20- ʠ 30-ʤʠʥʫʪ-

ʥʦʡ. ʆʜʥʘʢʦ ʜʘʞʝ ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʆʆʉɸ ʠʰʝʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʟʘ-

ʪʨʘʛʠʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʧʦʣʝʡ ʟʨʝʥʠʷ (6 ï 15 ʧʦʣʝʡ ʟʨʝʥʠʷ ʠʟ 30), ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʝ. ʇʦʷʚʣʷʣʠʩʴ ʷʚʥʳʝ ʧʨʠʟʥʘʢʠ ʜʠʬʬʫʟʥʦ-ʦʯʘʛʦʚʦʡ ʜʝ- ʠ ʛʠʧʝʨʛʠʜ-

ʨʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʝʘʢʮʠʠ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʠ ʚ ʢʦʥ-

ʪʨʦʣʝ, ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʧʨʝʦʙʣʘʜʘʣʠ ʥʦʨʤʦʭʨʦʤʥʳʝ ʠ ʥʝʩʤʦʨʱʝʥʥʳʝ ʪʝʤʥʳʝ 

ʥʝʡʨʦʥʳ (ʨʠʩ. 87, ʘ, ʙ).  

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʪʷʞʸʣʦʡ ʠʰʝʤʠʠ (40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʠ 

ʇʆʉɸ) ʫʞʝ ʯʝʨʝʟ 1 ʩʫʪ ʨʝʘʢʪʠʚʥʳʝ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʛʠʚʘʣʠ 

ʧʦʣʦʚʠʥʫ ʧʦʣʝʡ ʟʨʝʥʠʷ (15ï20 ʠʟ 30). ʆʩʦʙʝʥʥʦ ʵʪʦ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʧʦʩʣʝ 

ʇʆʉɸ. ʏʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʇʆʉɸ ʚ ʧʦʣʷʭ ʉɸ1 ʠ ʉɸ3, ʢʨʦʤʝ ʩʢʦʧʣʝʥʠʡ ʨʘʟʣʠʯ-

ʥʳʭ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ, ʚʳʷʚʣʷʣʠ ʛʠʧʦʭʨʦʤʥʳʝ ʥʝʡʨʦʥʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʦʤʦʛʝ-

ʥʠʟʘʮʠʠ, ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʝʢʘ-ʥʘʙʫʭʘʥʠʷ ʧʝʨʠʢʘʨʠʦʥʘ ʠ ʧʝʨʠʮʝʣʣʶ-

ʣʷʨʥʦʛʦ ʦʪʝʢʘ (ʨʠʩ. 88).  

ʏʝʨʝʟ 3 ʩʫʪ ʧʦʩʣʝ 20-, 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʠ ʇʆʉɸ ʦʪʤʝʯʝʥʦ ʧʨʝʦʙʣʘ-

ʜʘʥʠʝ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʦʚ; ʤʥʦʛʦ ʪʝʤʥʳʭ ʥʝʡʨʦʥʦʚ ʙʳʣʦ ʯʝ-

ʨʝʟ 7 ʠ 14 ʩʫʪ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʩʠʩʪʝʤ ʤʝʞʥʝʡʨʦʥʥʦʡ ʢʦʤʤʫʥʠ-

ʢʘʮʠʠ ʠ ʮʠʪʦʩʢʝʣʝʪʘ ʩʦʩʝʜʥʠʭ ʥʝʡʨʦʥʦʚ (ʨʠʩ. 89). ʇʦʩʣʝ ʇʆʉɸ (ʩʘʤʘʷ ʪʷʞʸʣʘʷ 

ʠʰʝʤʠʷ) ʜʘʞʝ ʯʝʨʝʟ 30 ʩʫʪ ʩʦʭʨʘʥʷʣʠʩʴ ʛʠʧʦʭʨʦʤʥʳʝ ʥʝʡʨʦʥʳ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʛʦʤʦʛʝʥʠʟʘʮʠʠ, ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʧʝʨʠʢʘʨʠʦʥʘ ʠ ʧʝ-

ʨʠʮʝʣʣʶʣʷʨʥʦʛʦ ʦʪʸʢʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ "Find Foci" ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ 

ʧʝʨʠʦʜʝ ʧʨʦʮʝʩʩʳ ʜʝ- ʠ ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʦʪʨʘʞʘʣʠʩʴ ʥʘ ʛʠʩʪʦ-

ʛʨʘʤʤʘʭ ʩʜʚʠʛʦʤ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʚ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʜʣʷ ʬʦʥʘ ï ʫʤʝʥʴʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ (ʧʦʪʝʤʥʝʥʠʝ ï ʜʝʛʠʜʨʘ-

ʪʘʮʠʷ), ʜʣʷ ʟʦʥ ʦʪʝʢʘ-ʥʘʙʫʭʘʥʠʷ ï ʫʚʝʣʠʯʝʥʠʝʤ ʷʨʢʦʩʪʠ (ʧʨʦʩʚʝʪʣʝʥʠʝ ï ʛʠ-

ʧʝʨʛʠʜʨʘʪʘʮʠʷ ï ʦʪʸʢ-ʥʘʙʫʭʘʥʠʝ) (ʨʠʩ. 90). 
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ʈʠʩ. 87 ï ʌʨʘʛʤʝʥʪʳ ʧʦʣʝʡ ʉɸ1 (ʘ, ʚ, ʜ, ʟ) ʠ ʉɸ3 (ʙ, ʛ, ʝ, ʞ) ʛʠʧʧʦʢʘʤʧʘ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 30- 

(ʘ, ʙ), 20- (ʚ, ʛ), 40-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʜ, ʝ) ʠ ʇʆʉɸ (ʟ, ʞ) ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ (ʘ-ʝ) ʠ 

ʇʆʉɸ (ʟ-ʞ): ʧʦʩʣʝ ʆʆʉɸ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʦʨʤʦʭʨʦʤʥʳʭ ʥʝʡʨʦʥʦʚ, ʝʜʠʥʠʯʥʳʝ ʪʸʤʥʳʝ 

ʥʝʡʨʦʥʳ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ; ʚ ʛʨʫʧʧʝ ʇʆʉɸ ʤʥʦʛʦ ʪʸʤʥʳʭ 

ʥʝʡʨʦʥʦʚ (ʞʸʣʪʳʝ ʩʪʨʝʣʢʠ), ʧʦʷʚʣʷʶʪʩʷ ʛʠʧʦʭʨʦʤʥʳʝ ʥʝʡʨʦʥʳ (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ) ʩ ʧʨʠ-

ʟʥʘʢʘʤʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ, ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʧʝʨʠʢʘʨʠʦʥʘ ʠ ʧʝʨʠʮʝʣ-

ʣʶʣʷʨʥʦʛʦ ʦʪʸʢʘ, ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ ï ʘʩʪʨʦʮʠʪʳ, ʙʝʣʳʝ ʩʪʨʝʣʢʠ ï ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ ʩ ʧʨʠʟʥʘ-

ʢʘʤʠ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ: ³100, ʰʢʘʣʘ: 20 ʤʢʤ. 
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ʈʠʩ. 88 ï ʌʨʘʛʤʝʥʪʳ ʧʦʣʝʡ ʉɸ1 (ʘ, ʚ) ʠ ʉɸ3 (ʙ, ʛ) ʛʠʧʧʦʢʘʤʧʘ ʧʦʩʣʝ 20-ʤʠʥʫʪʥʦʡ ʆʆʉɸ (ʘ, 

ʙ) ʠ ʇʆʉɸ (ʚ, ʛ) ʯʝʨʝʟ 3 (ʘ, ʙ) ʠ 30 (ʚ, ʛ) ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ (ʘ-ʙ) ʠ ʇʆʉɸ (ʚ-ʛ): ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʸʥʥʳʭ ʥʝʡʨʦʥʦʚ, ʤʥʦʛʦ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ (ʞʸʣʪʳʝ ʩʪʨʝʣʢʠ), ʩʦʭʨʘʥʷ-

ʶʪʩʷ ʛʠʧʦʭʨʦʤʥʳʝ ʥʝʡʨʦʥʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ), ʚʳʨʘʞʝʥʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ ʧʝʨʠʢʘʨʠʦʥʘ ʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʦʛʦ ʦʪʸʢʘ, ʯʝʨʥʳʝ ʩʪʨʝʣʢʠ ï 

ʘʩʪʨʦʮʠʪʳ, ʙʝʣʳʝ ʩʪʨʝʣʢʠ ï ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʪʸʢʘ-ʥʘʙʫʭʘʥʠʷ. ʆʢʨʘʩʢʘ ʛʝ-

ʤʘʪʦʢʩʠʣʠʥ ʠ ɻʦʟʠʥʦʤ. ʆʙʲʝʢʪʠʚ: ³100, ʰʢʘʣʘ: 20 ʤʢʤ. 

 

 

ʈʠʩ. 89 ï ʌʨʘʛʤʝʥʪʳ ʧʦʣʝʡ ʉɸ1 (ʘ, ʛ) ʠ ʉɸ3 (ʙ, ʚ, ʜ) ʛʠʧʧʦʢʘʤʧʘ ʯʝʨʝʟ 7 ʩʫʪ ʧʦʩʣʝ 20-

ʤʠʥʫʪʥʦʡ ʆʆʉɸ: ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʤʝʪʦʢ (ʩʠʥʘʧʪʦʬʠʟʠʥ) ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʝʡ ʚ 

stratum lucidum ʉɸ3 (ʙ, ʯʸʨʥʘʷ ʩʪʨʝʣʢʘ), ʦʯʘʛ ʩʤʦʨʱʝʥʥʳʭ ʪʸʤʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʜʝʛʠʜʨʘʪʠ-

ʨʦʚʘʥʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ (ʙʝʣʳʝ ʩʪʨʝʣʢʠ) ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʤ ʦʪʸʢʦʤ. ʄʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, 

ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʪʝʣʘ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʚʳʷʚʣʝʥʠʝ ʩʠ-

ʥʘʧʪʦʬʠʟʠʥʘ (ʘ, ʙ) ʠ MAP2 (ʚ, ʛ, ʜ), ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʆʙʲʝʢʪʠʚ: 

³100, ʰʢʘʣʘ: 20 ʤʢʤ. 
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ʈʠʩ. 90 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʵʪʘʧʳ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʷ ROI (90000 ʧʠʢʩʝʣʝʡ; 20ʭ20 ʤʢʤ) 

ʥʝʡʨʦʧʠʣʷ (ʠʩʭʦʜʥʦʝ, 32 ʙʠʪ, ʚʩʝ ʧʠʢʠ, ʧʠʢʠ ʧʦ ʦʪʪʝʥʢʘʤ ʩʝʨʦʛʦ), ʩʦʜʝʨʞʘʱʝʛʦ ʫʯʘʩʪʦʢ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʧʦʣʷ ʉɸ1 ʢʨʳʩʳ ʠʟ ʛʨʫʧʧʳ IV (ʨʠʩ. 77, ʚ), ʯʝʨʝʟ 30 ʩʫʪ. ʂʨʘʩʥʳʝ ʢʚʘʜ-

ʨʘʪʳ ï ʤʘʢʩʠʤʘʣʴʥʦ ʷʨʢʠʝ ʧʠʢʩʝʣʠ 3-ʭ ʠʟ 20-ʪʠ ʧʠʢʦʚ ʩ ʥʘʠʙʦʣʴʰʝʡ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʴʶ. ɻʠʩʪʦʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʢʩʝʣʝʡ ʧʠʢʘ ç1è (ʷʨʢʦʛʦ) ʠ ç4è (ʙʣʝʜʥʦʛʦ: 

ʣʠʥʠʠ (ʷʨʢʦʩʪʴ ʦʢʦʣʦ 200) ʦʪʩʝʢʘʶʪ ʧʠʢʩʝʣʠ ʬʦʥʘ (ʥʠʞʝ) ʠ ʟʦʥ ʧʨʦʩʚʝʪʣʝʥʠʷ (ʚʳʰʝ) ʥʝʡʨʦ-

ʧʠʣʷ. ʂʨʘʩʥʳʝ ʪʦʯʢʠ ï ʤʘʢʩʠʤʘʣʴʥʦ ʷʨʢʠʝ (235) ʧʠʢʩʝʣʠ ʟʦʥ ʦʪʸʢʘ ʥʘʙʫʭʘʥʠʷ, ʩʠʥʠʝ ï ʤʠ-

ʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (180) ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʬʦʥʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ɻʦʟʠʥʦʤ, 

ʦʙʲʝʢʪʠʚ ³100. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʠʢʦʚ ROI ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ "Find Foci". 

 

ʇʦ ʜʘʥʥʳʤ ROC ʘʥʘʣʠʟʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ AUC (Area Under 

Curve) (93% ɼʀ: 0,87ï0,96; ʨ=0,001) ʠ ʧʦʨʦʛʘ ʦʪʩʝʯʝʥʠʷ (ʷʨʢʦʩʪʴ 220 ʠ 226), 

ʣʝʛʢʦ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʧʠʣʷ (1) ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʥʘʙʫʭʘʥʠʷ, (2) ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʥʘʙʫʭʘʥʠʷ ʠ (3) ʦʪʝʢʘ-ʥʘʙʫʭʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝ-

ʪʦʜʘ ʩʦʩʪʘʚʠʣʘ 83,2 ï 90,0 (95% ɼʀ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʝʡʨʦʧʠʣʝ ʉɸ1 ʠ ʉɸ3 

ʛʠʧʧʦʢʘʤʧʘ ʧʠʢʠ ʠʟʦʙʨʘʞʝʥʠʷ (32 ʙʠʪ) ʩ ʤʘʢʩʠʤʫʤʦʤ ʷʨʢʦʩʪʠ <200 ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʠ ʬʦʥʫ, 200 ï 210 ʥʝ ʠʤʝʣʠ ʧʨʠʟʥʘʢʦʚ ʥʘʙʫʭʘʥʠʷ, 211 ï 225 ï ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʠ ʧʨʦʷʚʣʝʥʠʷʤ ʥʘʙʫʭʘʥʠʷ (ʧʨʦʩʚʝʪʣʝʥʠʝ ʜʝʥʜʨʠʪʦʚ, ʪʝʨʤʠʥʘʣʝʡ ʩʠʥʘʧ-

ʩʦʚ, ʤʝʣʢʠʭ ʦʪʨʦʩʪʢʦʚ ʘʩʪʨʦʮʠʪʦʚ), ʘ >226 ï ʧʨʦʷʚʣʝʥʠʷʤ ʦʪʝʢʘ (ʧʝʨʠʚʘʩʢʫʣʷʨ-

ʥʳʝ, ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʝ, ʢʨʫʧʥʳʝ ʦʪʨʦʩʪʢʠ ʠ ʪʝʣʘ ʦʪʝʯʥʳʭ ʘʩʪʨʦʮʠʪʦʚ). 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝʡʨʦʧʠʣ̫  ʛʠʧʧʦʢʘʤʧʘ ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ 

"Find Foci" ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʠ ʇʆʉɸ ʧʨʦʠʩʭʦʜʠʣʦ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʡʨʦʧʠʣʷ ʧʦ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ï 

ʦʙɦʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ (ʨʠʩ. 91). ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʧʝʨʚʳʝ ʯʝʪʳʨʝ 

ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʠʢʘ (ʷʨʢʦʩʪʴ 1 ï 2 ï 3 ï 4 ʧʦ ʫʙʳʚʘʥʠʶ) ʠʟ 20 ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʄʘʢʩʠʤʘʣʴʥʦ ʷʨʢʠʝ ʧʠʢʠ (ʷʨʢʦʩʪʴ 1 ʠ 2) ʦʪʤʝʯʝʥʳ ʧʦʩʣʝ 
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ʇʆʉɸ. ɼʣʷ ʵʪʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʙʨʦʩʘ ʧʦʢʘʟʘ-

ʪʝʣʷ ʜʣʷ ʚʩʝʭ ʩʪʝʧʝʥʝʡ ʷʨʢʦʩʪʠ. ʇʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʆʆʉɸ ʩʦ ʩʣʘʙʦʡ ʠʰʝʤʠʝʡ 

ʦʯʝʥʴ ʷʨʢʠʭ ʧʠʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʝʢʫ-ʥʘʙʫʭʘʥʠʶ, ʥʝ ʚʳʷʚʣʝʥʦ.  

ʏʝʨʝʟ 1 ʩʫʪ ʧʦʩʣʝ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʆʆʉɸ ʥʝ ʚʳʷʚʣʝʥʦ ʧʨʠʟʥʘʢʦʚ ʦʪʝʢʘ-

ʥʘʙʫʭʘʥʠʷ, ʦʜʥʘʢʦ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʜʣʷ ʤʝʥʝʝ 

ʷʨʢʠʭ ʧʠʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʯʘʣʴʥʳʭ ʧʨʠʟʥʘʢʘʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʷ-

ʟʘʥʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʜʝʥʜʨʠʪʘʭ. ɼʝʛʠʜʨʘʪʘʮʠʷ ʥʝʡʨʦʥʦʚ ʠ ʠʭ ʦʪʨʦʩʪʢʦʚ, ʚʝʨʦʷʪʥʦ, 

ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʪʝʤʥʳʭ ʥʝʡʨʦʥʦʚ ʙʝʟ ʩʤʦʨʱʠʚʘʥʠʷ. ʊʦ ʝʩʪʴ, ʧʦʩʣʝ ʣʝʛ-

ʢʦʡ ʠʰʝʤʠʠ, ʜʘʞʝ ʝʩʣʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʨʦʠʩʭʦʜʠʣʦ, ʝʛʦ ʪʨʫʜʥʦ 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʛʠʩʪʦʛʨʘʤʤ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʡʨʦʧʠʣʷ. ɺʦ ʚʩʝʭ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ ʩʦʜʝʨʞʘʥʠʝ ʷʨʢʠʭ ʧʠʢʩʝʣʝʡ 

(ʧʦʨʦʛ ʦʪʩʝʯʝʥʠʷ ʙʦʣʝʝ 211) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ (ʨʠʩ. 91).  

ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʚʳʨʘʞʝʥʥʳʤ ʥʘʙʫʭʘʥʠʝʤ (ʷʨʢʦʩʪʴ 

211ï225) ʠ ʜʘʞʝ ʦʪʝʢʦʤ ʥʝʡʨʦʧʠʣʷ (> 226). ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʣʠʩʴ ʧʠʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʠʢʩʝʣʝʡ ʜʦʩʪʠʛʘʣʠ 240 ï 255. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʚ ʧʠʢʘʭ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʝʣ ʦʪ ʨʘʟʤʝʨʘ ʧʠʢʘ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʦʪ ʩʨʝʜʥʝʡ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ.  

 

 
ʈʠʩ. 91 ï ʆʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ (ʦʩʴ ʦʨʜʠʥʘʪ) ʚ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʠʢʘʭ (1 ï 2 ï 3 ï 4) 

ʧʦʣʝʡ ʟʨʝʥʠʷ (ROI=90000 ʧʠʢʩʝʣʝʡ, n=30) stratum lacunosum ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʧʦʣʝʡ ʉɸ1 ʠ 

ʉɸ3 ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧ I (30-ʤʠʥʫʪʥʦʡ), II (20-ʤʠʥʫʪʥʦʡ), III  (40-ʤʠʥʫʪʥʦʡ) ʠ IV (ʇʆʉɸ) ʯʝʨʝʟ 1 

ʩʫʪ ʧʦʩʣʝ ʆʆʉɸ ʠ ʇʆʉɸ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ Q2 (Q1-Q3), ʜʠʘʧʘʟʦʥ ʙʝʟ ʚʳʙʨʦʩʦʚ (ʫʩʳ).  


