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ɼʠʩʝʨʪʘʮʽʻʶ ʻ ʨʫʢʦʧʠʩ 

 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ɼʝʨʞʘʚʥʽʡ ʫʩʪʘʥʦʚʽ çɯʥʩʪʠʪʫʪ ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʽʤ. ʘʢʘʜ. 

ɸ.ʇ. ʈʦʤʦʜʘʥʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè 

 

  

ʆʬʽʮʽʡʥʽ ʦʧʦʥʝʥʪʠ: ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ  

ʉʫʭʽʥʘ ʆʣʝʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʤʝʜʠʯʥʦʾ ʨʘʜʽʦʣʦʛʽʾ 

ʪʘ ʦʥʢʦʣʦʛʽʾ ʽʤ. ʉ.ʇ. ɻʨʠʛʦʨ'ʻʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè, 

ʛʦʣʦʚʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʛʨʫʧʠ 

ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʚʽʜʜʽʣʫ ʨʘʜʽʦʣʦʛʽʾ  

 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ  

ʊʘʣʴʢʦ ɺʽʢʪʦʨʽʷ ɺʘʩʠʣʽʚʥʘ, 

ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ 

ʮʝʥʪʨ ʨʘʜʽʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ, ʛʝʤʘʪʦʣʦʛʽʾ ʪʘ 

ʦʥʢʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè, 

ʟʘʚʽʜʫʚʘʯʢʘ ʚʽʜʜʽʣʫ ʨʘʜʽʦʙʽʦʣʦʛʽʾ, ʜʠʨʝʢʪʦʨ 

ɯʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʘʜʽʦʣʦʛʽʾ  

 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ  

ʉʤʦʣʘʥʢʘ ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ, 

ɼʝʨʞʘʚʥʠʡ ʚʠʠɦʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

çʋʞʛʦʨʦʜʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʄʆɿ ʋʢʨʘʾʥʠ, ʨʝʢʪʦʨ 

 

ɿʘʭʠʩʪ ʚʽʜʙʫʜʝʪʴʩʷ ç20è  ʣʠʩʪʦʧʘʜʘ  2024 ʨʦʢʫ ʦ 13 ʛʦʜ 00 ʭʚ 

ʥʘ ʟʘʩʽʜʘʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ ɼ 26.560.01  

ʧʨʠ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʨʘʢʫ  

(03022, ʤ. ʂʠʾʚ, ʚʫʣ. ʖʣʽʾ ɿʜʘʥʦʚʩʴʢʦʾ, 33/43). 

 

ɿ ʜʠʩʝʨʪʘʮʽʻʶ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʫ ʙʽʙʣʽʦʪʝʮʽ  

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʨʘʢʫ (03022, ʤ. ʂʠʾʚ, ʚʫʣ. ʖʣʽʾ ɿʜʘʥʦʚʩʴʢʦʾ, 33/43). 

 

 

ɺʯʝʥʠʡ ʩʝʢʨʝʪʘʨ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ  ɻ. ɺ. ʃʘʚʨʠʢ 
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ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɹʆʊʀ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʣʽʦʙʣʘʩʪʦʤʘ (ʜʠʬʫʟʥʘ ʛʣʽʦʤʘ 

4 ʩʪʫʧʝʥʷ ʟʣʦʷʢʽʩʥʦʩʪʽ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɺʆʆɿ) ð ʮʝ ʥʘʡʛʽʨʰʘ ʟʘ ʧʨʦʛʥʦʟʦʤ ʪʘ 

ʥʘʡʯʘʩʪʽʰʘ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ ʧʝʨʚʠʥʥʘ ʧʫʭʣʠʥʘ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ), ʟ ʤʝʜʽʘʥʦʶ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ɿɺ) 12ï18 ʤʽʩ. 

(Rades, 2021; Rodr²guez-Camacho, 2022; Kotecha, 2023; Kim, 2024). ɺ ʩʪʨʫʢʪʫʨʽ 

ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʎʅʉ ʛʣʽʦʙʣʘʩʪʦʤʘ ʩʢʣʘʜʘʻ ʙʽʣʴʰʽʩʪʴ ð 50,1 % (Ostrom et al., 

2022). ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʛʣʽʦʙʣʘʩʪʦʤʫ ʚʘʨʽʶʻ ʚʽʜ 3,19 ʜʦ 4,17 ʚʠʧʘʜʢʽʚ ʥʘ 

100000 ʥʘʩʝʣʝʥʥʷ (Razavi et al., 2016; Batash et al., 2017; Fabbro-Peray et al., 2019). 

ɺʪʽʤ, ʛʣʽʦʙʣʘʩʪʦʤʘ ʧʝʨʝʚʘʞʘʻ ʚʩʽ ʪʠʧʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ 

ʟʘ ʧʦʢʘʟʥʠʢʦʤ çʩʝʨʝʜʥʽʭ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷè (20,1 ʨ. vs. 6,1 ʨ. ʜʣʷ ʨʘʢʫ 

ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʪʘ 11,8 ʨ. ʜʣʷ ʨʘʢʫ ʣʝʛʝʥʽʚ) (Burnet et al., 2005). 

ʋ 2022 ʨ. ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʘʥʮʝʨ-ʨʝʻʩʪʨ ʋʢʨʘʾʥʠ ʧʦʤʽʞ 106151 ʚʠʧʘʜʢʽʚ ʫʩʽʭ 

ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʟʘʨʝʻʩʪʨʫʚʘʚ 1328 ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʩʢʣʘʜʘʣʦ 1,3 % ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ. ɿʘ ʧôʷʪʠʨʽʯʥʠʡ ʧʝʨʽʦʜ ʟ 2015 ʨ. ʧʦ 2019 ʨ., ʱʦ ʧʝʨʝʜʫʚʘʚ 

ʧʘʥʜʝʤʽʾ COVID-19 ʪʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʽʡ ʨʦʩʽʡʩʴʢʽʡ ʚʽʡʩʴʢʦʚʽʡ ʘʛʨʝʩʽʾ, ʚ ʋʢʨʘʾʥʽ 

ʥʘʣʽʯʫʚʘʣʦʩʷ 3090 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʩʪʘʥʦʚʠʣʦ ʙʽʣʴʰʽʩʪʴ (57,4 %) 

ʫʩʽʭ ʛʣʽʦʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (Rozumenko et al., 2022). 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʜʦʩʷʛʥʝʥʥʷ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ, ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʽ ʪʘ 

ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʻ ʥʘʡʤʝʥʰʠʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʚʩʽʭ ʟʣʦʷʢʽʩʥʠʭ 

ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (Miller  et al., 2021). ɺʦʜʥʦʯʘʩ, ʢʦʤʧʣʝʢʩʥʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ ʣʽʢʫʚʘʥʥʷ ʧʦʢʨʘʱʫʻ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, 

ʥʘʪʦʤʽʩʪʴ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ (ʇʊ) 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʫʱʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ (Burton, 2020; Fekete, 2023). 

ʉʴʦʛʦʜʥʽ ʨʘʜʽʘʮʽʡʥʘ ʦʥʢʦʣʦʛʽʷ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʟʥʘʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʦʩʢʽʣʴʢʠ ʩʫʯʘʩʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʘʧʘʨʘʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʝʮʠʟʽʡʥʝ ʪʘ 

ʚʠʩʦʢʦʢʦʥʬʦʨʤʥʝ ʦʧʨʦʤʽʥʝʥʥʷ, ʩʧʨʦʤʦʞʥʽ ʩʫʪʪʻʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʤʝʥʝʚʝ 

ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʟʘ ʨʘʭʫʥʦʢ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (Laine, 2015; Valentini, 2020; 

Rodin, 2021).  

ɻʽʧʦʬʨʘʢʮʽʡʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ (ɻʇʊ), ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘʪʝʧʝʨ ʷʢ 

ʧʨʠʡʥʷʪʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʪʘʥʜʘʨʪʥʽʡ ʇʊ (ʉʇʊ), ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ 

ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ, ʟʙʽʣʴʰʠʪʠ ʢʦʤʬʦʨʪ ʧʘʮʽʻʥʪʽʚ, ʟʥʠʟʠʪʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ 

ʨʠʟʠʢʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʨʘʪʠ (Trone, 

2020; Melo, 2021; Ghaderi, 2022). ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʽ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʩʪʫʧʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ (Irabor, 2020; Kraus, 2022). ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʢʦʥʪʨʦʣʶ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ., 

ʟʘʪʚʝʨʜʞʝʥʽʡ ʚ ʋʢʨʘʾʥʽ ʚ 2024 ʨʦʮʽ, ʜʦʩʪʫʧʥʽʩʪʴ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʻ ʦʜʥʠʤ 

ʟ ʧʨʽʦʨʠʪʝʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʽ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʫʤʦʚʘʭ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ, ʱʦ ʪʨʠʚʘʻ ʟ 24 ʣʶʪʦʛʦ 2022 ʨ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ɻʇʊ ʚ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʦʧʨʦʤʽʥʝʥʥʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ/ʘʙʦ ʟ ʥʠʟʴʢʦʶ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʩʭʚʘʣʝʥʦ ʘʢʪʫʘʣʴʥʠʤʠ ʢʝʨʽʚʥʠʤʠ ʥʘʩʪʘʥʦʚʘʤʠ 

(NCCN ʪʘ EANO) (Nabors, 2020; Wen, 2020; Weller, 2022). ʇʨʦʪʝ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟ ʧʨʦʛʥʦʩʪʠʯʥʦ ʚʠʱʠʤʠ ʰʘʥʩʘʤʠ ʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ, ʟʦʢʨʝʤʘ, ʫ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʪʘ ʟ ʚʠʩʦʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ (Chidley et al., 2022).  

ʅʘʨʘʟʽ ʥʝ ʽʩʥʫʻ ʢʦʥʩʝʥʩʫʩʫ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʈʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʧʨʝʮʠʟʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ 

(ʩʪʝʨʝʦʪʘʢʩʠʯʥʘ ʨʘʜʽʦʭʽʨʫʨʛʽʷ (ʉʈʍ) ʟʘ ʦʜʥʫ ʯʠ ʜʝʢʽʣʴʢʘ ʬʨʘʢʮʽʡ ʚ ʨʝʞʠʤʽ 

ʫʣʴʪʨʘʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ) ʷʢ ʫ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʦʾ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, 

ʪʘʢ ʽ ʚ ʤʦʥʦʨʝʞʠʤʽ ʧʦʣʽʧʰʫʻ ʣʦʢʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ, ʤʘʻ ʧʨʠʡʥʷʪʥʠʡ ʧʨʦʬʽʣʴ 

ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ (Coffey et al., 1992; Rades et al., 2020; Habibi et al., 2024). 

ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʽʡ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ʪʘ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ (ʗɾ), ʥʝ ʻ ʯʠʩʝʣʴʥʠʤʠ, ʧʨʦʪʝ, ʙʝʟʩʫʤʥʽʚʥʦ, ʤʘʶʪʴ 

ʚʠʩʦʢʠʡ ʧʨʠʦʨʽʪʝʪ. 

ʈʦʟʨʦʙʢʘ ʥʘʜʽʡʥʠʭ ʪʘ ʟʨʫʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʽʶ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ̫ ʢ ʩʘʤʦʛʦ ʧʘʮʽʻʥʪʘ, ʪʘʢ ʽ ʡʦʛʦ ʧʫʭʣʠʥʠ, 

ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʧʽʜʭʦʜʽʚ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (Forker et al., 2015; Price et al., 

2023). ʇʨʦʪʝ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʩʫʪʪʻʚʘ ʧʨʦʛʘʣʠʥʘ ʤʽʞ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ 

ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʢʣʽʥʽʯʥʦʶ ʧʨʘʢʪʠʢʦʶ. ɺʽʜʩʫʪʥʽ ʷʢ ʮʽʣʽʩʥʝ 

ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʡʦʛʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʭ (ʚʽʜ 

ʩʠʩʪʝʤʥʦʛʦ ʜʦ ʛʝʥʦʤʥʦʛʦ), ʪʘʢ ʽ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʡ ʤʦʛʣʠ ʙʠ 

ʙʫʪʠ ʥʘʜʽʡʥʠʤʠ ʙʽʦʤʘʨʢʝʨʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʨʝʘʢʮʽʡ ʚ 

ʢʦʞʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʚʠʧʘʜʢʫ. ɽʣʝʢʪʨʦʬʦʨʝʟ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥ, ʘʙʦ ʢʦʤʝʪʥʠʡ 

ʝʣʝʢʪʨʦʬʦʨʝʟ ʻ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʛʝʥʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʩʪʫʧʽʥʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ. ʇʦʧʨʠ 

ʧʝʨʝʢʦʥʣʠʚʽ ʧʝʨʝʚʘʛʠ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ (ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, 

ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʛʝʥʦʤʫ), ʮʝʡ ʤʝʪʦʜ ʥʝ 

ʥʘʙʫʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ (Azqueta et al., 2015; Gyori et al., 2021).  

 ɺʦʜʥʦʯʘʩ, ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʚôʷʟʫʶʪʴ ʟ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʦʩʪʘʪʦʯʥʦ ʩʢʘʩʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʽʤʫʥʥʦʾ ʧʨʠʚʽʣʝʡʦʚʘʥʦʩʪʽ ʎʅʉ ʪʘ ʯʽʪʢʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʟʜʘʪʥʽʩʪʴ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 

ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʦ ʜʘʥʽ ʱʦʜʦ ʧʦʪʝʥʮʽʡʥʦʾ ʩʠʥʝʨʛʽʾ 

ʢʦʤʙʽʥʘʮʽʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʇʊ (Liau et al., 2022). ʄʝʭʘʥʽʟʤ ʩʠʥʝʨʛʽʾ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ, ʱʦ ʚʢʣʶʯʘʻ ʧʦʩʠʣʝʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʥʪʠʛʝʥʘ, ʽʤʫʥʥʫ ʘʢʪʠʚʘʮʽʶ, ʽʥʜʫʢʮʽʶ ʘʙʩʢʦʧʘʣʴʥʦʛʦ ʝʬʝʢʪʫ, 

ʧʦʜʦʣʘʥʥʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʚʧʣʠʚʫ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ ʪʘ ʽʥʜʫʢʦʚʘʥʠʡ 
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ʬʝʨʦʧʪʦʟ (Jarosz-Biej et al., 2019; McLaughlin et al., 2020; Liu et al., 2021; Yu et al., 

2023). ʉʝʨʝʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʻ ʚʘʢʮʠʥʘʮʽʷ ʘʫʪʦʣʦʛʽʯʥʠʤʠ ʜʝʥʜʨʠʪʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ (ɼʂɺ), ʚʨʘʭʦʚʫʶʯʠ ʢʣʶʯʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ ʨʦʣʴ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ 

(ɼʂ) ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʦʪʝʥʮʽʘʣʴʥʫ 

ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʾʭ ʝʬʝʢʪʫ (Khranovskaya et al., 2014; Matsuo et al., 2021; Liau et al., 

2023).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʱʝʦʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɻʇʊ ʪʘ ɼʂɺ ʽʤʫʥʦʪʝʨʘʧʽʾ 

ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʘʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʧʣʘʥʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɼʋ çɯʥʩʪʠʪʫʪ 

ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʽʤ. ʘʢʘʜ. ɸ.ʇ. ʈʦʤʦʜʘʥʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè: çɼʦʩʣʽʜʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʭʽʤʽʻʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʪʘ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ 

ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʠʭ ʧʫʭʣʠʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0117U004273; 2017ï2019 ʨʨ.), 

çɼʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʜôʶʚʘʥʪʥʠʭ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʘ 

ʨʘʜʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʘʣʴʥʠʭ 

ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0119U103900; 2020ï

2022 ʨʨ.), çʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤè (ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0123U100630; 2023ï2025 ʨʨ.). 

ɼʦʩʣʽʜʥʠʮʷ ʙʫʣʘ ʩʪʠʧʝʥʜʽʘʪʦʤ ʋʥʽʚʝʨʩʠʪʝʪʫ ʃʶʙʝʢʘ (ʅʽʤʝʯʯʠʥʘ) ʟʘ 

ʥʘʫʢʦʚʦʶ ʧʨʦʛʨʘʤʦʶ çScholarship within the framework of the emergency aid 

program to support refugee scientists from Ukraineè ʟ ʥʘʫʢʦʚʠʤ ʧʨʦʻʢʪʦʤ 

çʇʦʪʝʥʮʽʡʥʘ ʨʦʣʴ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè (2022ï2023 ʨʨ.) (Project proposal çThe 

potential role of hypofractionated radiotherapy for treatment personalization in patients 

with glioblastomaè; ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʧʨʦʬʝʩʦʨ ɼʽʨʢ ʈʘʜʝʩ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʝʥʥʷ 

ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʋʥʽʚʝʨʩʠʪʝʪʫ ʃʶʙʝʢʘ, ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʢʣʽʥʽʢʠ ʐʣʝʟʚʽʛ-

ɻʦʣʴʰʪʘʡʥ, ʢʘʤʧʫʩ ʃʶʙʝʢ). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ 

ʪʝʨʘʧʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ 

ʘʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ:  

1. ɺʠʚʯʠʪʠ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʘʜôʶʚʘʥʪʥʫ ʧʨʦʤʝʥʝʚʫ ʪʝʨʘʧʽʶ ʟʘ 

ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ, ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ ʘʙʦ ʤʝʪʦʜʦʤ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

2. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʘʜôʶʚʘʥʪʥʦʾ 

ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ. 
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3. ɼʦʩʣʽʜʠʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʱʦʜʦ ʢʘʥʮʝʨ-

ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

4. ʇʦʨʽʚʥʷʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʫ ʛʨʫʧʘʭ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʟʘ 

ʰʢʘʣʦʶ EORTC QLQ ʉ-30. 

5. ɼʦʩʣʽʜʠʪʠ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʠʤ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ.  

6. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʠʤ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ. 

7. ʆʮʽʥʠʪʠ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

8. ɺʠʟʥʘʯʠʪʠ ʽʤʫʥʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

9. ɼʦʩʣʽʜʠʪʠ ʤʝʪʦʜ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʱʦʜʦ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʛʣʽʦʙʣʘʩʪʦʤʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ 

ʘʜôʶʚʘʥʪʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ 

ʨʝʞʠʤʘʭ, ʪʘ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ 

ʨʝʞʠʤʘʤʠ; ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ 

ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʘʤʠ; ʬʝʥʦʪʠʧʦʚʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʽʪʠʥ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʪʷʛʦʤ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ; ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʠ; ʚʽʜʧʦʚʽʜʴ ʛʝʥʦʤʫ ʣʽʤʬʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ, 

ʽʤʫʥʦʣʦʛʽʯʥʽ, ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʡʥʽ, ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ, ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʦʮʽʥʢʠ, ʧʽʜʛʨʫʧʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʦʧʠʪʫʚʘʣʴʥʠʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ ʥʦʨʤ ʙʽʦʝʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʚʠʚʯʝʥʦ ʧʦʪʝʥʮʽʡʥʫ 

ʨʦʣʴ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ 

ʱʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʇʊ: ʩʪʘʥʜʘʨʪʥʦʛʦ (ʨʘʟʦʚʘ 

ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ (ʈɺɼ) 2,0 ɻʨ, ʩʫʤʘʨʥʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ (ʉɺɼ) 60,0 ɻʨ, 30 ʬʨʘʢʮʽʡ 

ʦʧʨʦʤʽʥʝʥʥʷ) vs. ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ ʨʦʙʦʪʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ (ʈɺɼ 3,5 ɻʨ, ʉɺɼ 

52,5 ɻʨ, 15 ʬʨʘʢʮʽʡ ʦʧʨʦʤʽʥʝʥʥʷ).  

ɺʧʝʨʰʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 

ʣʽʢʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʢʣʽʥʽʯʥʽ ʚʘʨʽʘʥʪʠ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʧʽʜʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ, ʜʣʷ 

ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʠ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ 
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ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʫ (ʟʘ ʧʨʠʥʮʠʧʦʤ Non-ɯnferiority), ʟ ʧʨʠʡʥʷʪʥʠʤ ʨʽʚʥʝʤ 

ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʉʊʉAE. 

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʩʧʽʚʩʪʘʚʣʝʥʽ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʠ, ʦʧʨʦʤʽʥʝʥʽ ʟʘ ʧʨʦʧʦʥʦʚʘʥʠʤ ʚ ʨʦʙʦʪʽ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ, ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ 

ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʜ 

ʧʘʮʽʻʥʪʘʤʠ, ʦʧʨʦʤʽʥʝʥʠʤʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ. 

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʙʝʟʧʝʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʥʦʛʦ 

ʧʨʦʬʽʣʶ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚ ʷʢʦʩʪʽ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ. 

ɼʦʧʦʚʥʝʥʦ ʜʦʢʘʟʦʚʽ ʜʘʥʽ ʱʦʜʦ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ 

ʟʘʩʪʦʩʦʚʘʥʦ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʷʢ 

ʱʦʜʦ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ, ʪʘʢ ʽ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʉʈʍ.  

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ ʧʝʨʝʚʘʛʫ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʫʣʠ 

ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦ ʦʧʨʦʤʽʥʝʥʽ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʪʘ ʦʪʨʠʤʘʣʠ ʟʘ ʚʩʽ 

ʢʫʨʩʠ ʦʧʨʦʤʽʥʝʥʥʷ ʩʫʤʘʨʥʦ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʫ ʜʦʟʫ BED11 145 ɻʨ. 

ɺʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʦ ɼʂɺ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʫ ʷʢʠʭ ʇʊ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ 

ʨʝʞʠʤʽ, ʪʘ ʜʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. ɼʦʧʦʚʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʠʟʴʢʦʛʦ ʧʨʦʬʽʣʶ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ 

ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ.  

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʬʘʢʪʦʨʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ 

ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ ʊ-ʢʣʽʪʠʥ 

(ʅʂʊʂ) ʽʟ ʬʝʥʦʪʠʧʦʤ CD3+16+56+
 ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʚ ʷʢʦʩʪʽ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʤʘʨʢʝʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ɼʂɺ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ɺʧʝʨʰʝ ʥʘ ʜʘʥʠʭ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʨʝʟʫʣʴʪʘʪʽ in vitro ʧʨʦʤʝʥʝʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ (ʃʇʂ) ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, 

ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʟʥʘʯʝʥʠʡ ʚʧʣʠʚ ʟʘ ʪʘʢʦʶ 

ʛʨʘʜʘʮʽʻʶ: ʚʘʨʽʘʥʪ ʥʦʨʤʠ, ʦʯʽʢʫʚʘʥʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ, ʥʝʙʝʟʧʝʯʥʠʡ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʧʨʘʢʪʠʢʫ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ (ʈɺɼ 3,5 ɻʨ, 

ʉɺɼ 52,5 ɻʨ, 15 ʬʨʘʢʮʽʡ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʎʝʡ ʨʝʞʠʤ ʜʦʟʚʦʣʷʻ ʚʜʚʽʯʽ 

ï ʟ ʰʝʩʪʠ ʜʦ ʪʨʴʦʭ ʪʠʞʥʽʚ ï ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ ʦʧʨʦʤʽʥʝʥʥʷ (ʈɺɼ 2,0 ɻʨ, ʉɺɼ 60,0 ɻʨ, 30 ʬʨʘʢʮʽʡ), ʧʨʠ 
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ʩʧʽʚʩʪʘʚʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʚʠʞʠʚʘʥʦʩʪʽ (ʟʘ ʧʨʠʥʮʠʧʦʤ Non-Inferiority), ʟʙʝʨʝʞʝʥʥʽ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʘʮʽʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʜôʶʚʘʥʪʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʘʣʫʯʝʥʥʽ 

ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ʘʫʪʦʣʦʛʽʯʥʦʾ ɼʂɺ, ʥʘ ʝʪʘʧʽ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʽ (ʉɺɼ 52,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ 

ʟʘ 15 ʬʨʘʢʮʽʡ). ʎʝ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʤʝʜʽʘʥʠ ɿɺ 24,8 ʤʽʩ. ʪʘ ʨʽʚʥʷ 2-ʨʽʯʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ 52 %. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʩʭʝʤʫ ʽʤʫʥʦʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʚʠʷʚʣʷʻ ʩʧʨʦʤʦʞʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʾ 

ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʜʦ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʚʧʣʠʚʫ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʊ- ʪʘ  

ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʧʨʝʩʦʨʥʠʭ ʢʣʽʪʠʥ ʤʽʻʣʦʾʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟ ʬʝʥʦʪʠʧʦʤ HLA-DR-11b+33+, ʷʢʽ ʩʧʨʠʷʶʪʴ ʢʘʥʮʝʨʦʛʝʥʝʟʫ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʥʘ ʝʪʘʧʘʭ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʨʦʛʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʅʂʊʂ ʽʟ 

ʬʝʥʦʪʠʧʦʤ CD3+16+56+: Ò 9 % ï ʥʘ ʧʦʯʘʪʦʢ ɼʂɺ ʪʘ Ò 13 % ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ 

ɼʂɺ, ʱʦ ʘʩʦʮʽʡʦʚʘʥʦ ʟ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʫ ʢʘʣʽʙʨʦʚʘʥʫ ʰʢʘʣʫ ʦʮʽʥʢʠ 

ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ ʛʝʥʦʤʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ ʜʘʥʠʤʠ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ in vitro ʨʘʜʽʘʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ. ʄʝʪʦʜ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟʘ 

ʩʪʫʧʝʥʝʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʩʭʝʤ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʯʠʥʥʽ ʛʘʣʫʟʝʚʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʢʣʽʥʽʯʥʽ ʥʘʩʪʘʥʦʚʠ, ʷʢʽ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘ ʟʘʩʘʜʘʭ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ʧʘʮʽʻʥʪʘʤ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠ ˉ 903 ʚʽʜ 16.05.2023 ʨ.: ʂʣʽʥʽʯʥʘ ʥʘʩʪʘʥʦʚʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʜʦʢʘʟʘʭ 

çɻʣʽʦʙʣʘʩʪʦʤʘè (ʨʝʻʩʪʨʦʚʠʡ ˉ ʂʅ 2023-903); ʉʪʘʥʜʘʨʪʠ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

çɻʣʽʦʙʣʘʩʪʦʤʘè (ʨʝʻʩʪʨʦʚʠʡ ˉ ɻʉ 2023-903). 

ʅʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ 

ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʘʬʝʜʨʠ ʨʘʜʽʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ, ʢʘʬʝʜʨʠ ʦʥʢʦʣʦʛʽʾ, ʨʘʜʽʦʣʦʛʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ 

ʤʝʜʠʮʠʥʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʢʘʬʝʜʨʠ 

ʨʘʜʽʦʣʦʛʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʚʪʦʨʢʠ. ʊʝʤʘ, ʤʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʝʥʽ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʢʦʶ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʥʪʢʘ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʣʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʟʥʘʯʠʣʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ 

ʧʨʦʙʣʝʤʠ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ, ʟʜʽʡʩʥʶʚʘʣʘ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ 
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ʾʭ ʩʫʧʨʦʚʽʜ ʚ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʤʫ ʧʝʨʽʦʜʽ, ʟʙʠʨʘʣʘ ʤʝʜʠʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, 

ʩʪʚʦʨʠʣʘ ʙʘʟʫ ʜʘʥʠʭ, ʧʨʦʚʝʣʘ ʥʘʫʢʦʚʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ. ʋʩʽ ʨʦʟʜʽʣʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʧʠʩʘʥʽ ʪʘ ʦʬʦʨʤʣʝʥʽ ʘʚʪʦʨʢʦʶ ʦʩʦʙʠʩʪʦ, ʩʘʤʦʩʪʽʡʥʦ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ. ɺ ʩʪʘʪʪʷʭ, ʷʢʽ ʥʘʧʠʩʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʚʘʛʦʤʠʡ 

ʚʥʝʩʦʢ ʥʘʣʝʞʠʪʴ ʜʠʩʝʨʪʘʥʪʮʽ.  

ʋ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ, 

ʨʝʘʣʽʟʦʚʘʥʽ ʥʘʫʢʦʚʽ ʽʜʝʾ ʟʜʦʙʫʚʘʯʘ, ʥʝʤʘʻ ʢʦʥʬʣʽʢʪʫ ʽʥʪʝʨʝʩʽʚ. 

ɿʘʟʥʘʯʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʦʣʦʞʝʥʥʷ ʯʠ ʽʜʝʾ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʠʣʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʽʜʢʨʽʧʣʝʥʥʷ ʚʣʘʩʥʠʭ ʽʜʝʡ. ʄʘʪʝʨʽʘʣʠ, 

ʚʠʩʥʦʚʢʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʆ.ɺ. ɿʝʤʩʢʦʚʦʾ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʜʠʩʝʨʪʘʮʽʾ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʦʧʨʠʣʶʜʥʝʥʽ ʥʘ VI  ʟôʾʟʜʽ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ (ʍʘʨʢʽʚ, 2017), ʢʦʥʛʨʝʩʽ 

ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ (EANS) 

çControversies and Solutions in Neurosurgeryè (Venice, Italy, 2017), ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʥʝʡʨʦʦʥʢʦʣʦʛʽʾè (ʋʞʛʦʨʦʜ, 2018), ʍVII  ʢʦʥʛʨʝʩʽ ʉʌʋʃʊ (ʊʝʨʥʦʧʽʣʴ, 2018), 

ɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʫʭʣʠʥʠ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜè (ʍʘʨʢʽʚ, 2018), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʩʫʯʘʩʥʽ ʧʨʠʥʮʠʧʠ ʥʘʜʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʥʝʡʨʦʭʽʨʫʨʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʥʘ ʤʦʟʢʦʚʠʡ ʽʥʩʫʣʴʪè (ɺʽʥʥʠʮʷ, 2018), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ 

ʢʣʽʥʽʯʥʦʾ ʦʥʢʦʣʦʛʽʾè (ʍʘʨʢʽʚ, 2019), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʑʦʨʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʋɸʅ. ʐʣʷʭʠ ʧʦʣʽʧʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʚ ʥʝʡʨʦʭʽʨʫʨʛʽʾè) (ʩ. ʇʦʣʷʥʠʮʷ, 2019), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çɺʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʝʡʨʦʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭè (ʂʠʾʚ, 

2019), XʍVIɯ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʷʜʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ 

çɼʦ 50-ʨʽʯʯʷ ɯʗɼ ʅɸʅ ʋʢʨʘʾʥʠè (ʂʠʾʚ, 2020), VIII  ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʛʨʝʩʽ 

ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʈʘʜʽʦʣʦʛʽʷ ʚ ʋʢʨʘʾʥʽè (ʂʠʾʚ, 2020), ʱʦʨʽʯʥʦʤʫ ɿôʾʟʜʽ 

ʪʦʚʘʨʠʩʪʚʘ ʥʝʡʨʦʨʘʜʽʦʣʦʛʽʚ ʊʫʨʝʯʯʠʥʠ The 29th Year Annual Meeting of Turkish 

Society of Neuroradiology (Istanbul, Turkey, 2020), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çVI Ukrainian Winter Neurosurgical Ski 

Meetingè (ʩ. ʇʦʣʷʥʠʮʷ, 2021), VII  ʟôʾʟʜʽ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ (ʉʽʜʝ, ʊʫʨʝʯʯʠʥʘ, 2021), VII  ʟôʾʟʜʽ ʋʢʨʘʾʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ 

(ʆʜʝʩʘ, 2021), XIV  ʟôʾʟʜʽ ʦʥʢʦʣʦʛʽʚ ʪʘ ʨʘʜʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2021), 

XVI  ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʣʴʚʽʡʩʴʢʠʡ ʬʦʨʫʤï2022: ʩʪʨʘʪʝʛʽʾ 

ʢʨʘʾʥ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʛʝʦʧʦʣʽʪʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽè (ʄʠʢʦʣʘʾʚ, 2022), 

ʍʍʍɯ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʷʜʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 

2024). 
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ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 44 ʥʘʫʢʦʚʠʭ ʧʨʘʮʽ, ʩʝʨʝʜ 

ʷʢʠʭ 25 ʩʪʘʪʝʡ, ʟ ʥʠʭ ʽʥʜʝʢʩʦʚʘʥʠʭ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus ʪʘ Web of 

Science ï 13; ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ (ʢʘʪʝʛʦʨʽʷ ɹ) ï 8; ʫ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʥʷʭ, ʚʥʝʩʝʥʠʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ï 4.  ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʢʦʥʛʨʝʩʘʭ, ʟôʾʟʜʘʭ ï 19. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʣʘʜʝʥʦ ʫʢʨʘʾʥʩʴʢʦʶ 

ʤʦʚʦʶ ʥʘ 444 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʫ. ʈʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, 

ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ, 5 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ 

ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʜʦʜʘʪʢʽʚ; ʽʣʶʩʪʨʦʚʘʥʘ 

57 ʪʘʙʣʠʮʷʤʠ ʽ 76 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴ 

415 ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 403 ï ʣʘʪʠʥʠʮʝʶ ʪʘ 12 ï ʢʠʨʠʣʠʮʝʶ. 

 

ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ ʈʆɹʆʊʀ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʙʦʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ-ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 297 ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦ ʚʝʨʠʬʽʢʦʚʘʥʠʤ ʜʽʘʛʥʦʟʦʤ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʚ ʧʝʨʽʦʜ 2013ï

2023 ʨʨ. ʦʪʨʠʤʘʣʠ ʢʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʚ ɼʋ çɯʥʩʪʠʪʫʪ ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʽʤ. ʘʢʘʜ. 

ɸ.ʇ. ʈʦʤʦʜʘʥʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè (ʜʘʣʽ ɯʅʍ). ʋʩʽ ʧʘʮʽʻʥʪʠ, ʟʘʣʫʯʝʥʽ ʜʦ 

ʜʦʩʣʽʜʞʝʥʴ, ʥʘʜʘʣʠ ʽʥʬʦʨʤʦʚʘʥʫ ʜʦʙʨʦʚʽʣʴʥʫ ʟʛʦʜʫ ʥʘ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʥʘʫʢʦʚʦʶ ʤʝʪʦʶ. ɿʘ ʚʠʩʥʦʚʢʦʤ ʂʦʤʽʩʽʾ ʟ ʧʠʪʘʥʴ ʝʪʠʢʠ 

ɯʅʍ (ʧʨʦʪʦʢʦʣ  ̄5 ʚʽʜ 15 ʩʝʨʧʥʷ 2024 ʨ.), ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʝ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʝʪʠʯʥʠʭ ʥʦʨʤ ʪʘ ʩʪʘʥʜʘʨʪʽʚ. 

ʇʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʟʘʣʫʯʝʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʣʽʥʽʡʥʦʤʫ ʧʨʠʩʢʦʨʶʚʘʯʽ çTrilogyè (Varion, ʉʐɸ), ʟ ʝʥʝʨʛʽʻʶ 

ʛʘʣʴʤʽʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 6 MeV, ʷʢʠʤ ʦʙʣʘʜʥʘʥʦ ʚʽʜʜʽʣʣʝʥʥʷ 

ʨʘʜʽʦʥʝʡʨʦʭʽʨʫʨʛʽʾ ɯʅʍ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʠʟʘʡʥʫ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ ʪʘ 

ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʢʣʶʯʝʥʥʷ, ʟʘʛʘʣʴʥʘ ʚʠʙʽʨʢʘ 297 ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʟʘʣʫʯʝʥʘ 

ʜʦ 5-ʪʠ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ1 ʻ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʤ ʘʥʘʣʽʟʦʤ, ʧʨʠʩʚʷʯʝʥʠʤ ʚʠʚʯʝʥʥʶ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʘʥʜʘʨʪʥʦʛʦ 

 ̔ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ.   

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʘʣʦʩʷ ʟ ʧôʷʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʝʪʘʧʽʚ: 

1. ɸʥʘʣʽʟ ɿɺ ʪʘ ʙʝʟʧʨʦʛʨʝʩʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ɹʇɺ) ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʘʜôʶʚʘʥʪʥʫ ʇʊ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ, 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ ʘʙʦ ʤʝʪʦʜʦʤ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

2. ɸʥʘʣʽʟ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʂʉɺ) ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ.  

3. ɸʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʽʢʦʚʦʾ ʛʨʫʧʠ Ó60 ʨʦʢʽʚ. 

4. ɸʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʂʉɺ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ 

ʥʘʧʽʚʧʘʨʘʤʝʪʨʠʯʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ.  

5. ʇʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ H0 ʱʦʜʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʟʘ 

ʤʫʣʴʪʠʢʣʘʩʪʝʨʥʠʤʠ ʩʪʨʘʪʠʬʽʢʘʮʽʡʥʠʤʠ ʚʠʙʽʨʢʘʤʠ. 
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ʅʘ ʽʥʽʮʽʘʣʴʥʦʤʫ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʚʠʙʽʨʢʫ 205 ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦ ʚʝʨʠʬʽʢʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʙʫʣʦ 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʦ ʟʘ ʨʝʞʠʤʦʤ ʘʜ'ʶʚʘʥʪʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʘ ʪʨʠ 

ʢʦʛʦʨʪʠ: 

1) ʛʨʫʧʘ ʉʇʊ ð 49 (23,9 %) ʧʘʮʽʻʥʪʽʚ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʝʞʠʤ ʇʊ: 30 ʬʨʘʢʮʽʡ, 

ʈɺɼ 2,0 ɻʨ, ʉɺɼ 60,0 ɻʨ). 

2) ʛʨʫʧʘ ɻʇʊ ð 110 (53,7 %) ʧʘʮʽʻʥʪʽʚ (ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʇʊ: 

15 ʬʨʘʢʮʽʡ, ʈɺɼ 3,5 ɻʨ, ʉɺɼ 52,5 ɻʨ); 

3) ʛʨʫʧʘ WBRT ð 46 (22,4 %) ʧʘʮʽʻʥʪʽʚ (ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ: 5 ʬʨʘʢʮʽʡ, ʈɺɼ 5,0 ɻʨ, ʉɺɼ 25,0 ɻʨ).  

ɿʘ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʦʶ ʜʦʟʦʶ BED11, ʨʦʟʨʘʭʦʚʘʥʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʢʘʟʥʠʢʘ Ŭ/ɓ=11, ʜʦʟʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ ʨʦʙʦʪʽ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʇʊ (ʉɺɼ 52,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 15 ʬʨʘʢʮʽʡ)  

 ̒ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʇʊ (ʉɺɼ 60,0 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 

30 ʬʨʘʢʮʽʡ): BED11 ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ = 70,9 ɻʨ ʪʘ BED11 ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʨʝʞʠʤʫ = 69,2 ɻʨ. ʉʘʤʝ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘ BED11 ʙʫʣʘ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ 

ʚʠʙʦʨʽ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. 

ɺʝʩʴ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʦʧʨʦʤʽʥʶʚʘʚʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ WBRT (Whole Brain 

Radiotherapy) ʟʘ ʫʤʦʚʠ ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘ ʜʘʥʠʤʠ ʥʝʡʨʦʚʽʟʫʘʣʽʟʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʨʝʞʠʤʫ 

ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʡʤʘʣʦʩʴ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʢʦʥʩʠʣʽʫʤʦʤ ɯʅʍ. 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʙʘʟʽ ʦʩʥʦʚʥʦʾ 

ʚʠʙʽʨʢʠ 205 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʨʝʤʠʭ ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ 

ʢʦʛʦʨʪ, ʩʬʦʨʤʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ ʢʦʞʥʦʛʦ ʝʪʘʧʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ˉ2 ʧʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ̫ ʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʘʜôʶʚʘʥʪʥʦ ʾ ʇʊ 

(ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ vs. ʩʪʘʥʜʘʨʪʥʠʡ). ɼʣʷ ʮʴʦʛʦ ʟ ʦʩʥʦʚʥʦʾ ʚʠʙʽʨʢʠ 205 ʧʘʮʽʻʥʪʽʚ, 

ʚʢʣʶʯʝʥʠʭ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ˉ1, ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʦʛʦʨʪʫ 159 (100,0 %) ʧʘʮʽʻʥʪʽʚ, 

ʷʢʽ ʦʧʨʦʤʽʥʝʥʽ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ (ʛʨʫʧʘ ʉʇʊ, 49 (30,8 %) ʧʘʮʽʻʥʪʽʚ) ʪʘ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ (ʛʨʫʧʘ ɻʇʊ, 110 (69,2 %) ʧʘʮʽʻʥʪʽʚ) ʨʝʞʠʤʘʤʠ. ʆʧʠʪʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʩʣʽʜʦʚʥʦ ʪʨʠʯʽ ʚ ʧʝʨʽʦʜ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʯʝʨʝʟ 

3, 6 ʪʘ 12 ʤʽʩ. ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʇʊ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦ ʚʠʚʯʝʥʥʶ ʪʘ ʣʽʢʫʚʘʥʥʶ ʨʘʢʫ (EORTC) Quality of Life Questionnaire 

Core-30 (QLQ-C30 version 3.0) (Fayers et al., 1995) ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʨʠʢʘʤʠ: 

ʰʢʘʣʘ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʟʜʦʨʦʚ'ʷ (ɻʉɿ), ʜʦʤʝʥʘʤʠ ʙʝʟʩʦʥʥʷ ʪʘ ʚʪʦʤʠ.   

ɼʦʩʣʽʜʞʝʥʥʷ ˉ3 ʧʨʝʜʩʪʘʚʣʷʻ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ 

68 ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʛʽʧʦʬʨʘʢʮʽʡʥʝ 

ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʨʝʞʠʤʽ. ʆʢʨʽʤ ʧʦʢʘʟʥʠʢʽʚ ʚʠʞʠʚʘʥʦʩʪʽ (ʂʉɺ 

ʪʘ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʉʈʍ (ɺʇʉʈʍ), ʜʦ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʚʭʦʜʠʣʦ 
ʚʠʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʠʞʠʚʘʥʽʩʪʶ ʪʘ ʥʘʩʪʫʧʥʠʤʠ ʥʝʟʘʣʝʞʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʩʪʘʪʴ ʪʘ  ʚʽʢ ʧʘʮʽʻʥʪʘ; ʪʝʨʤʽʥ ʤʽʞ ʧʝʨʚʠʥʥʠʤ ʜʽʘʛʥʦʟʦʤ ʪʘ ʉʈʍ; ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʠʤ ʣʽʢʫʚʘʥʥʷʤ; 



12 

ʪʠʧ ʨʝʮʠʜʠʚʫʚʘʥʥʷ ʛʣʽʦʙʣʘʩʪʦʤʠ; ʩʪʫʧʽʥʴ ʨʘʜʠʢʘʣʴʥʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ; ʜʦʟʦʚʠʡ ʨʝʞʠʤ (ʩʫʤʘʨʥʘ BED ʟʘ ʚʩʽ ʢʫʨʩʠ 

ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ BED ʧʨʠ ʉʈʍ); ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ ʉʈʍ (1 ʬʨʘʢʮʽʷ vs. > 1 ʬʨʘʢʮʽʾ); 

ʦʙôʻʤ ʤʽʰʝʥʽ ʦʧʨʦʤʽʥʝʥʥʷ ʧʨʠ ʉʈʍ; ʥʘʷʚʥʽʩʪʴ/ʚʽʜʩʫʪʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʠʜʘʣʝʥʥʷ ʨʝʮʠʜʠʚʥʦʾ ʧʫʭʣʠʥʠ; ʭʽʤʽʻʪʝʨʘʧʽʷ. 

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ (41 (60,3 %) ʧʘʮʽʻʥʪ) ʤʘʣʘ ʤʽʩʮʝ ʦʜʥʦʬʨʘʢʮʽʡʥʘ ʉʈʍ 

ʟ ʩʝʨʝʜʥʴʦʶ ʧʝʨʝʜʧʠʩʘʥʦʶ ʜʦʟʦʶ (ʇɼ) 15,5 (ʽʥʪʝʨʚʘʣ 12,0ï20,0) ɻʨ. 

ɺ 27 (39,7 %) ʚʠʧʘʜʢʘʭ ʉʈʍ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ 3ï5 ʬʨʘʢʮʽʡ, ʟ ʩʝʨʝʜʥʴʦʶ ʈɺɼ 

7,0 (4,8ï8,5) ɻʨ ʪʘ ʩʝʨʝʜʥʴʦʶ ʉɺɼ 26,7 (19,5ï42,0) ɻʨ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷ ˉ4 ʧʨʦʩʧʝʢʪʠʚʥʦ ʟʘʣʫʯʝʥʦ 24 ʧʘʮʽʻʥʪʘ ʟ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʫ ʷʢʠʭ ʢʦʤʧʣʝʢʩʥʝ ʘʜ'ʶʚʘʥʪʥʝ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ 

ʜʦʧʦʚʥʝʥʝ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʶ ʚʘʢʮʠʥʦʶ, ʨʦʟʨʦʙʣʝʥʦʶ ʪʘ ʚʠʛʦʪʦʚʣʝʥʦʶ ʚ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʥʢʦʣʦʛʽʾ ɼʅʇ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʨʘʢʫè (Khranovskaya et al., 2014). ʉʧʝʮʠʬʽʯʥʘ ʘʢʪʠʚʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʷ ʥʘ ʦʩʥʦʚʽ ʘʫʪʦʣʦʛʽʯʥʠʭ ɼʂ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʥʘ ʝʪʘʧʽ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʘʜ'ʶʚʘʥʪʥʦʾ ʇʊ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʫʟʛʦʜʞʝʥʦ ʟ ʢʫʨʩʘʤʠ 

ʪʝʤʦʟʦʣʦʤʽʜ-ʭʽʤʽʻʪʝʨʘʧʽʾ ʚ ʧʽʜʪʨʠʤʫʶʯʦʤʫ ʨʝʞʠʤʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ Stupp-

ʧʨʦʪʦʢʦʣʫ (ʨʠʩ. 1, 2), ʟʘ ʫʤʦʚʠ ʢʣʽʥʽʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʘʮʽʻʥʪʘ, ʘʜʝʢʚʘʪʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʽʚ ʢʨʦʚʽ, ʧʨʠʧʠʥʝʥʥʷ ʧʨʠʡʦʤʫ 

ʩʪʝʨʦʾʜʥʦʾ ʪʝʨʘʧʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʝʥʮʽʡʥʫ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʫ ʜʽʶ ʩʪʝʨʦʾʜʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ (Shimba et al., 2021). ɿʘ ʫʤʦʚʠ ʜʦʞʠʪʪʷ  ʦʜʠʥ ʢʫʨʩ ɼʂɺ ʩʢʣʘʜʘʚʩʷ ʟ 6-

ʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʽʥôʻʢʮʽʡ, ʱʦ ʚʚʦʜʠʣʠʩʴ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʦʜʠʥ ʨʘʟ ʥʘ ʤʽʩʷʮʴ, ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʽʤʫʥʦʤʦʥʽʪʦʨʠʥʛ). ɼʂɺ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦ ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʦ ʚ ʜʽʣʷʥʮʽ ʣʦʧʘʪʢʠ ʚ ʦʙôʻʤʽ 1,0 ʤʣ. ʂʽʣʴʢʽʩʪʴ 

ɼʂ, çʥʘʚʘʥʪʘʞʝʥʠʭè ʣʽʟʘʪʦʤ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʥʘ ʦʜʥʝ ʚʚʝʜʝʥʥʷ ʩʢʣʘʜʘʣʘ (2,0ï

5,0) ʭ 106 ʢʣʽʪʠʥ.  

 
ʈʠʩ. 1. ʂʦʤʧʣʝʢʩʥʝ ʘʜôʶʚʘʥʪʥʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʟ ʚʢʣʶʯʝʥʥʷʤ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ  
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ʈʠʩ. 2. ʉʭʝʤʘ ʫʟʛʦʜʞʝʥʥʷ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ ʪʘ 

ʪʝʤʦʟʦʣʦʤʽʜ-ʭʽʤʽʻʪʝʨʘʧʽʾ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 

28 ʜʥʽʚ 

 

ɯʤʫʥʦʤʦʥʽʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʠ ʥʘ 3-ʭ ʝʪʘʧʘʭ ʢʫʨʩʫ ʽʤʫʥʦʪʝʨʘʧʽʾ: ʧʝʨʝʜ ɼʂɺ, 

ʥʘ ʧʦʯʘʪʢʫ ɼʂɺ ʪʝʨʘʧʽʾ (1ï2 ʚʚʝʜʝʥʥʷ ɼʂ) ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʢʫʨʩʫ ɼʂɺ ʪʝʨʘʧʽʾ (4ï

5 ʚʚʝʜʝʥ ɹɼʂ).  

ʂʽʥʮʝʚʠʤʠ ʪʦʯʢʘʤʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʥʘʩʪʫʧʥʝ:  ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɼʂɺ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ (ɿɺ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʚʽʜ ʧʦʯʘʪʢʫ ɼʂɺ); ʽʤʫʥʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʢʣʽʥʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ɼʂɺ; ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ɼʂɺ, ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ ʧʦʙʽʯʥʽ ʷʚʠʱʘ, ʧʦʚôʷʟʘʥʽ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼʂɺ. 

ɼʦʩʣʽʜʞʝʥʥ ̫ ˉ5 ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʜʘʥʠʭ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʱʦʜʦ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro 

ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʟʦʶ 1,0 ɻʨ ʣʽʤʬʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʾ ʢʨʦʚʽ 85 ʨʘʥʽʰʝ 

ʥʝ ʦʧʨʦʤʽʥʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ 14 ʦʩʽʙ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʷʢʽ ʥʘ 

ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʟʥʘʥʠʤʠ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ. ɺʩʽ 

ʝʪʘʧʠ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɼʋ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ ʨʘʜʽʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ, ʛʝʤʘʪʦʣʦʛʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ 

ʅɸʄʅ ʋʢʨʘʾʥʠè, ʚ ʨʘʤʢʘʭ ʫʛʦʜʠ ʧʨʦ ʥʘʫʢʦʚʫ ʩʧʽʚʧʨʘʮʶ ʟ ɯʅʍ. ʈʽʚʝʥʴ 

ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʥʦʤʫ ʦʮʽʥʶʚʘʚʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

TailDNAPercent ʪʘ TailMoment, ʱʦ ʻ ʢʽʣʴʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʽʛʨʘʮʽ ʾ

ʧʦʰʢʦʜʞʝʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ ʚ ʘʛʘʨʦʟʥʠʡ ʛʝʣʴ ʧʨʠ ʢʦʤʝʪʥʦʤʫ ʝʣʝʢʪʨʦʬʦʨʝʟʽ. 

ʇʽʜ ʯʘʩ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʧʝʪʣʽ ʪʘ ʬʨʘʛʤʝʥʪʠ ɼʅʂ ʧʦʰʢʦʜʞʝʥʦʾ ʯʘʩʪʠʥʠ ʛʝʥʦʤʫ 

ʤʽʛʨʫʶʪʴ ʚ ʘʛʘʨʦʟʥʠʡ ʛʝʣʴ ʚ ʥʘʧʨʷʤʽ ʜʦ ʘʥʦʜʘ ʪʘ ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ, ʧʦʜʽʙʥʫ 

ʜʦ ʢʦʤʝʪʠ. ʅʝʧʦʰʢʦʜʞʝʥʘ ɼʅʂ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ çʛʦʣʦʚʽè ʢʦʤʝʪʠ, 

ʘ ʧʦʰʢʦʜʞʝʥʘ ʯʘʩʪʠʥʘ ʬʦʨʤʫʻ çʭʚʽʩʪè.  

ʅʘ ʨʠʩʫʥʢʫ 3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʝʥʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʫ ʚʠʛʣʷʜʽ ʢʦʤʝʪ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʾ ʧʦʰʢʦʜʞʝʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ in vitro ʧʨʦʤʝʥʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ ʚ ʘʛʘʨʦʟʥʠʡ ʛʝʣʴ. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

͔́ͣͦ ͦͦͣ͒͘͜͡
150-200 ͣ /͎ 2ͣ

˭͊͋ͪ͜ ͍ͪͦ͒͟͜ Ύ͡  
͎͔ͤ ͔ͪ ͼ͊͜͝

͔͙͒ͤ͒ͪͭͤ ͻ͙͟ ͭ͜͡ ͙ͤ

˥͔ͤ ͔ͪ ͼ͊͜Ύ 
͔͙͒ͤ͒ͪͭͤ ͻ͙͟ ͭ͜͡ ͙ͤ

ˤ͍͔͔͒ͤ Ύͤ
͔͙͒ͤ͒ͪͭͤ -͙ͦͭ͟͜͡ ͤͤͦ͝

͍͊ ͼ͙͙ͤ͟
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ʈʠʩ. 3. ɺʽʟʫʘʣʽʟʘʮʽʷ ʢʦʤʝʪ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʾ 

ʧʦʰʢʦʜʞʝʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ ʚ ʘʛʘʨʦʟʥʠʡ ʛʝʣʴ ʧʨʠ ʢʦʤʝʪʥʦʤʫ 

ʝʣʝʢʪʨʦʬʦʨʝʟʽ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɿʙʽʨ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʷ 

ʚ MS Excel, ʩʪʘʪʠʩʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ STATISTICA 64 v.12.5.192.0 TIBCO Software Inc. ʋ ʚʩʽʭ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʝʩʪʘʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʚ ʨʦʙʦʪʽ 

ʧʦʢʘʟʥʠʢʽʚ ʨ-value ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʢʨʠʪʠʯʥʠʤ ʨʽʚʥʝʤ ʧʨʠʡʥʷʪʪʷ/ʚʽʜʭʠʣʝʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ Ŭ=5 % (Ŭʢʨʠʪ=0,05). ʇʽʜ ʯʘʩ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟ ʤʝʪʦʶ 

ʫʥʠʢʥʝʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʅ0 ʛʽʧʦʪʝʟʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʧʦʧʨʘʚʢʘ 

ɹʦʥʬʝʨʨʦʥʽ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʚʯʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ (ʜʦʩʣʽʜʞʝʥʥʷ ˉ 1, ˉ 3, ˉ 4) ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʤʝʪʦʜʦʤ ʂʘʧʣʘʥʘ-

ʄʘʡʝʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ ʨʘʥʛʦʚʦʛʦ ʪʝʩʪʫ, ɢ2-ʪʝʩʪʫ, Cox-Mantel 

ʪʝʩʪʫ, Gehan's Wilcoxon ʪʝʩʪʫ, Cox's F ʪʝʩʪʫ, Peto & Peto Wilcoxon ʪʝʩʪʫ. ɼʣʷ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ (ʢʦʚʘʨʽʘʪ) ʥʘ ʨʠʟʠʢʠ ʚʠʞʠʚʘʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʨʘʥʛʦʚʠʡ ʪʝʩʪ (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʢʨʠʚʠʭ 

ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ) ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ 

ʟʘ ʥʘʧʽʚʧʘʨʘʤʝʪʨʠʯʥʦʶ ʤʦʜʝʣʣʶ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ ʟ ʤʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʢʽʣʴʢʽʩʥʠʭ ʢʦʚʘʨʽʘʪ. ʄʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʂʦʢʩʘ ʱʦʜʦ ʧʨʠʡʥʷʪʥʦʩʪʽ ʛʽʧʦʪʝʟʠ ʧʨʦ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ 

ʨʠʟʠʢʽʚ ʧʝʨʝʚʽʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʟʘʣʠʰʢʽʚ ʐʝʥʬʝʣʴʜʘ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ 

ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ ʟʘ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ ʟʘ ʢʦʻʬʽʮʽʻʥʪʦʤ ʥʝʙʝʟʧʝʢʠ (HR) ʨʦʟʨʘʭʦʚʘʥʦ 

ʟ 95 % ʜʦʚʽʨʯʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ (ɼɯ). 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 1 ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ H0 ʱʦʜʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ 

ʣʽʢʫʚʘʥʥʷ (ɼɽʃ) ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʽʚ ʇʊ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ  ʦʨʠʛʽʥʘʣʴʥʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚ ʤʝʞʘʭ ʟʤʦʜʝʣʴʦʚʘʥʠʭ 

48 ʢʣʘʩʪʝʨʽʚ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʚʠʥʥʦʾ ʚʠʙʽʨʢʠ  
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ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ  ɼɽʃ ʫ ʛʨʫʧʘʭ ʉʇʊ ʽ ɻʇʊ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʽʥʪʝʨʧʦʣʴʦʚʘʥʠʭ 

ʢʨʠʚʠʭ ɺʝʡʙʫʣʣʘ ʜʣʷ ʂʉɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘïʉʤʽʨʥʦʚʘ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 2, ʧʨʠʩʚʷʯʝʥʦʤʫ ʚʠʚʯʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʗɾ ʚ ʛʨʫʧʘʭ ʉʇʊ 

ʽ ɻʇʊ, ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʷʢ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʛʨʫʧʠ ʦʢʨʝʤʦ (ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʡ 

ʘʥʘʣʽʟ) ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, 

ʪʘʢ ʽ ʤʽʞ ʛʨʫʧʘʤʠ ʉʇʊ ʽ ɻʇʊ, ʷʢ ʧʦʨʽʚʥʷʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʛʨʫʧ ʟ ʨʽʟʥʠʤʠ 

ʢʽʣʴʢʦʩʪʷʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ). 

ɼʣʷ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʌʨʽʜʤʘʥʘ 

ʪʝʩʪ, ʘ ʪʘʢʦʞ ʘʧʦʩʪʝʨʽʦʨʥʘ ʧʦʧʘʨʥʘ ʧʝʨʝʚʽʨʢʘ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʦʧʠʪʫʚʘʥʥʷʭ ʯʝʨʝʟ 3, 6 ʽ 12 ʤʽʩ. ʧʽʩʣʷ ʇʊ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʪʝʩʪʫ 

ʟʥʘʢʦʚʠʭ ʨʘʥʛʽʚ ɺʽʣʢʦʢʩʦʥʘ ʟ ʧʦʧʨʘʚʢʦʶ ɹʦʥʬʝʨʨʦʥʽ ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʅʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʅ0, ʧʝʨʝʚʽʨʝʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʌʨʽʜʤʘʥʘ, ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, ʱʦ ʜʘʥʽ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʦʧʠʪʫʚʘʥʴ (ʯʝʨʝʟ 3, 6 ʽ 12 

ʤʽʩ. ʧʽʩʣʷ ʇʊ) ʻ ʚʠʙʽʨʢʘʤʠ ʟ ʦʜʥʽʻʾ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ, ʪʦʙʪʦ ʥʘʚ̫ʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʨʴʦʤʘ ʦʧʠʪʫʚʘʥʥʷʤʠ ʻ ʩʫʪʦ ʚʠʧʘʜʢʦʚʠʤʠ. 

ʋ ʚʠʧʘʜʢʫ ʚʽʜʭʠʣʝʥʥʷ ʥʫʣʴʦʚʦʾ ʛʽʧʦʪʝʟʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʨʽʜʤʘʥʘ ʧʨʦʚʦʜʠʚʩʷ 

ʪʝʩʪ ɺʽʣʢʦʢʩʦʥʘ, ʱʦʙ ʘʧʦʩʪʝʨʽʦʨʥʦ ʚʠʷʚʠʪʠ, ʷʢʽ ʩʘʤʝ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʴ 

(ʯʝʨʝʟ 3, 6 ʽ 12 ʤʽʩ. ʧʽʩʣʷ ʇʊ) ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʨʽʟʥʠʤʠ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʛʨʫʧʦʚʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʴ ʤʽʞ 

ʥʝʟʘʣʝʞʥʠʤʠ ʛʨʫʧʘʤʠ ʉʇʊ ʽ ɻʇʊ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ U ʪʝʩʪ 

ʄʘʥʥʘ-ʋʽʪʥʽ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʗɾ ʦʜʥʽʻʾ 

ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ɟ-ʪʝʩʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʽ, ʪʦʙʪʦ ʚʝʩʴ ʨʦʟʧʦʜʽʣ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 4 ʧʨʠ ʚʠʚʯʝʥʥʽ ʟʤʽʥ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʃʇʂ 

ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, ʧʝʨʝʚʽʨʢʘ ʅ0 ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ 

ʚ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥʘʭ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ ʥʘ ʝʪʘʧʘʭ ʽʤʫʥʦʪʝʨʘʧʽʾ 

ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʌʨʽʜʤʘʥʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ 

ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʚʠʞʠʚʘʥʽʩʪʶ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ROC-ʘʥʘʣʽʟ.  

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 5 ʦʮʽʥʢʘ ʜʘʥʠʭ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʱʦʜʦ ʚʽʜʧʦʚʽʜʽ ʛʝʥʦʤʫ ʥʘ in vitro ʦʧʨʦʤʽʥʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʘʩʴ 

ʢʣʘʩʪʝʨʠʟʘʮʽʻʶ ʤʝʪʦʜʦʤ k-ʩʝʨʝʜʥʽʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʨʠʢʠ ʚʽʜʩʪʘʥʽ 

ɺʘʩʩʝʨʰʪʘʡʥʘ (K-Means Clustering Algorithm, n.d.), (Villani , 2009). ʇʨʠ 

ʪʝʩʪʫʚʘʥʥʽ ʛʽʧʦʪʝʟʠ ʅ0 ʱʦʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʾ ʨʽʟʥʠʮʽ ʪʘ ʨʽʟʥʠʮʽ 

ʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ ʛʨʫʧʘʤʠ ʚ ʧʘʨʘʤʝʪʨʘʭ ʛʝʥʦʤʫ TailDNAPercent ʪʘ TailMoment 

(ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘ ʧʽʩʣʷ in 

vitro ʦʧʨʦʤʽʥʝʥʥʷ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʝʩʪ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ ʪʘ U ʪʝʩʪ 

ʄʘʥʥʘ-ʋʽʪʥʽ. 

ɺ ʜʝʩʢʨʠʧʪʠʚʥʽʡ ʩʪʘʪʠʩʪʠʮʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʤʽʞʛʨʫʧʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ Kruskal-Wallis ANOVA & 

Median test, ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥ ð ʪʝʩʪ ɢ2 ʪʘ U ʪʝʩʪ ʄʘʥʥʘ-ʋʽʪʥʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʧ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. 
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ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ɰʍ ʆɹɻʆɺʆʈɽʅʅʗ 

ɺʠʟʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʆʩʥʦʚʥʽ ʢʣʽʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ 

205 (100,0 %) ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʽʡ ʟʘ ʨʝʞʠʤʦʤ 

ʘʜ'ʶʚʘʥʪʥʦʾ ʇʊ (ʛʨʫʧʘ ʉʇʊ vs. ʛʨʫʧʘ ɻʇʊ vs. ʛʨʫʧʘ WBRT), ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚ ʪʘʙʣʠʮʽ 1.  

 

ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ, n (%)  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɻʨʫʧʘ 

ɿʘʛʘʣʴʥʘ 

ʢʦʛʦʨʪʘ 

n=205 (100,0) 

ʉʇʊ 

n=49 

(23,9) 

ɻʇʊ 

n=110 

(53,7) 

ʆʧʨʦʤʽʥʝʥʥʷ 

ʚʩʴʦʛʦ 

ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ 

(WBRT) 

n=46 (22,4) 

1 2 3 4 5 

ʉʪʘʪʴ: 

- ʯʦʣʦʚʽʢʠ 

- ʞʽʥʢʠ 

 

 

25 (12,2) 

24 (11,7) 

 

 

48 (23,4) 

62 (30,2) 

 

 

18 (8,8) 

28 (13,7) 

 

 

91 (44,4) 

114 (55,6) 

ʆʙôʻʤ ʭʽʨʫʨʛʽʯʥʦʾ 

ʨʝʟʝʢʮʽʾ ʧʝʨʚʠʥʥʦʾ 

ʧʫʭʣʠʥʠ: 

- çʪʦʪʘʣʴʥʦè  

- (ʧʦ ʧʝʨʠʬʦʢʘʣʴʥʽʡ 

ʟʦʥʽ) 

- ʩʫʙʪʦʪʘʣʴʥʦ 

- ʯʘʩʪʢʦʚʦ 

(ʧʘʨʮʽʘʣʴʥʦ) 

- ʩʪʝʨʝʦʪʘʢʩʠʯʥʘ 

ʙʽʦʧʩʽʷ (ʉʊɹ) 

 

 

 

23 (11,2) 

 

11 (5,4) 

10 (4,9) 

5 (2,4) 

 

 

 

59 (28,8) 

 

12 (5,8) 

 29 (14,2) 

10 (4,9) 

 

 

 

0 (0,0) 

 

0 (0,0) 

30 (14,6) 

16 (7,8) 

 

 

 

82 (40,0) 

 

23 (11,2) 

69 (33,7) 

31 (15,1) 

ɺʽʢ, ʨʦʢʽʚ: 

- < 60  

- Ó60 

 

33 (16,1) 

16 (7,8) 

 

73 (35,6) 

37 (18,1) 

 

29 (14,2) 

17 (8,3) 

 

135 (65,9) 

70 (34,2) 

ʃʦʢʘʣʽʟʘʮʽʷ ʧʫʭʣʠʥʠ 

- ʣʦʙʘʨʥʘ 

- ʟ ʤʝʜʽʘʥʥʠʤ 

ʧʦʰʠʨʝʥʥʷʤ 

- ʤʫʣʴʪʠʬʦʢʘʣʴʥʠʡ 

ʧʨʦʮʝʩ 

 

32 (15,6) 

17 (8,2) 

0 (0,0) 

 

 

76 (37,1) 

34 (16,6) 

0 (0,0) 

 

 

5 (2,4) 

11 (5,4) 

30 (14,6) 

 

 

113 (55,1) 

62 (30,2) 

30 (14,6) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 

1 2 3 4 5 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ 

ʟʘ ʰʢʘʣʦʶ 

ʂʘʨʥʦʚʩʴʢʦʛʦ, ʙʘʣʽʚ:  

- 90 

- 80 

- 70  

- 60 

 

 

13 (6,4) 

24 (11,7) 

11 (5,4) 

1 (0,5) 

 

 

33 (16,1) 

46 (22,4) 

22 (10,7) 

9 (4,4) 

 

 

0 (0,0) 

2 (1) 

17 (8,3) 

27 (13,2) 

 

 

46 (22,4) 

72 (35,1) 

50 (24,4) 

37 (18,1) 

ʍʽʤʽʻʪʝʨʘʧʽʷ:  

- ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ 

- ʧʨʦʚʦʜʠʣʘʩʴ: 

- ʪʝʤʦʟʦʣʦʤʽʜ 

- PCV 

 

5 (2,4) 

44 (21,4) 

38 (18,5) 

6 (2,9) 

 

10 (4,9) 

100 (48,8) 

87 (42,4) 

13 (6,4) 

 

20 (9,8) 

26 (12,7) 

16 (7,8) 

10 (4,9) 

 

35 (17,1) 

170 (82,9) 

141 (68,8) 

29 (14,1) 

ʇʨʠʤʽʪʢʘ: ʨʦʟʧʦʜʽʣ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘ ʘʙʩʦʣʶʪʥʠʤʠ ʯʠʩʣʘʤʠ ʽ ʯʘʩʪʦʪʘʤʠ ʫ ʚʽʜʩʦʪʢʘʭ, 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʱʦʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ʚʠʙʽʨʮʽ.  

 

ʇʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʙʽʨʢʠ ʚʽʜʥʦʩʠʣʘʩʷ ʜʦ ʧʝʨʽʦʜʫ, ʷʢʠʡ 

ʧʝʨʝʜʫʚʘʚ ʰʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ 

ʤʦʣʝʢʫʣʷʨʥʠʭ  ʜʦʩʣʽʜʞʝʥʴ (ʩʪʘʪʫʩ ʤʝʪʠʣʶʚʘʥʥʷ ʧʨʦʤʦʪʦʨʫ ʛʝʥʘ ʆ6-

ʤʝʪʠʣʛʫʘʥʽʥ-ɼʅʂ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ (MGMT), ʤʫʪʘʮʽ ̫ ʛʝʥʘ 

ʽʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ (IDH), ʢʦʜʝʣʝʮʽ ̫ 1p/19q), ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ 

ʧʘʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʦʙʤʝʞʝʥʠʤʠ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʠʣʦ ʢʦʨʝʢʪʥʦ ʤʘʥʽʧʫʣʶʚʘʪʠ ʪʘʢʠʤʠ ʧʨʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʅʘ ʤʦʤʝʥʪ ʦʩʪʘʥʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʚ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ (09.09.2021 ð ʪʦʯʢʘ 

ʧʨʘʚʦʛʦ ʮʝʥʟʫʨʫʚʘʥʥʷ) ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʦʛʦʨʪʽ 41 (20,0 %) ʧʘʮʽʻʥʪ ʟʘʣʠʰʘʚʩʷ 

ʞʠʚʠʤ, 164 (80,0 %) ʧʘʮʽʻʥʪʽʚ ʧʦʤʝʨʣʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ɿɺ ʪʘ ɹʇɺ ʧʨʠ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʢʦʛʦʨʪʠ ʟʘ ʨʝʞʠʤʦʤ 

ʘʜ'ʶʚʘʥʪʥʦʾ ʇʊ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚ ʪʘʙʣʠʮʽ 2.  

 

ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʦʢʘʟʥʠʢ 

ɻʨʫʧʘ 

ʉʇʊ 

(n=49) 

ɻʨʫʧʘ 

ɻʇʊ 

(n=110) 

p-

value 

ɻʨʫʧʘ 

WBRT 

(n=46) 

p-value 

ɿʘʛʘʣʴʥʘ 

ʚʠʙʽʨʢʘ 

(n=205) 

ʄʝʜʽʘʥʘ ɿɺ, 

ʤʽʩ. 

15,0 

(95 % ɼɯ 

14,1ï17,1) 

16,5 

(95 % ɼɯ 

14,1ï18,8) 

0,07* 

 

8,7 

(95 % ɼɯ 

7,5ï9,5) 

0,00000** 

14,1 

(95 % ɼɯ 

12,8ï15,5) 

ʄʝʜʽʘʥʘ ɹʇɺ, 

ʤʽʩ. 

9,0 

(95 % ɼɯ 

9,0ï10,0) 

9,0 

(95 % ɼɯ 

8,0ï10,0) 

0,43* 

 

5,1 

(95 % ɼɯ 

4,0ï6,0) 

0,00000** 

8,8 

(95 % ɼɯ 

7,0ï9,0) 

ʄʝʜʽʘʥʘ ʯʘʩʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥ,̫ 

ʤʽʩ. 

24,4 22,3    23,8 * * *  
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ʇʨʠʤʽʪʢʠ: 
* ï ʜʣʷ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ ʟʘ log-rank ʪʝʩʪʦʤ (ʟʛʽʜʥʦ ʟ ʧʦʧʨʘʚʢʦʶ ɹʦʥʬʝʨʨʦʥʽ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʨ-value =0,017); 
** ï ʜʣʷ ʛʨʫʧʠ WBRT vs. ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ ʟʘ ɢ2-ʪʝʩʪʦʤ; 
*** ï ʜʣʷ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʉʇʊ ʪʘ ɻʇʊ, ʙʝʟ ʛʨʫʧʠ WBRT (ʤʝʜʽʘʥʘ ʯʘʩʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʜʣʷ ʛʨʫʧʠ WBRT ʥʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʯʘʩ ʥʝʮʝʥʟʫʨʦʚʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ). 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʥʜʘʨʪʥʠʡ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤʠ ʦʧʨʦʤʽʥʝʥʥʷ 

ʟʙʽʣʴʰʫʶʪʴ ɿɺ ʪʘ ɹʇɺ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ (p=0,00000 ʽ p=0,00000 ʚʽʜʧʦʚʽʜʥʦ). ʅʘʪʦʤʽʩʪʴ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʝʨʝʚʘʛʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʇʊ ʥʘʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ ʫ ɿɺ 

(p=0,07) ʪʘ ɹʇɺ (p=0,43), ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 3ï

5 ʩʪʫʧʝʥʷ ʟʘ CTCAE v. 5.0 ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʟʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ, ʙʽʣʴʰ ʧʨʝʮʠʟʽʡʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʪʘʢʦʞ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ʉʇʊ 

 ̔ɻʇʊ (ʨ=0,07): ʤʝʜʽʘʥʘ ʂʉɺ ʜʣʷ ʛʨʫʧʠ ɻʇʊ ʩʢʣʘʣʘ 17,5 (95 % ɼɯ 14,6ï19,7) ʤʽʩ.,  

ʛʨʫʧʠ ʉʇʊ ï 15,7 (95 % ɼɯ 14,1ï17,8) ʤʽʩ. ɺʦʜʥʦʯʘʩ, ʢʨʠʚʽ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ ʜʣʷ 

ʂʉɺ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ (ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʚʠʭ ɿɺ ʪʘ ɹʇɺ ) ʤʘʣʠ 

ʧʝʨʝʪʠʥ ʚ ʪʦʯʮʽ, ʙʣʠʟʴʢʽʡ ʜʦ ʤʝʜʽʘʥʠ, ʟ ʯʽʪʢʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʛʨʫʧʽ ɻʇʊ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʜʽʘʥʠ (ʨʠʩ. 4, 5).  

 

 
 

ʈʠʩ. 4. ʂʨʠʚʽ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʚ 

ʤʽʩ.) ʟ 95 % ɼɯ ʜʣʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ 159 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʚ ʛʨʫʧʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ (n=49; Standart) ʪʘ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ (n=110; HypoRT) 
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ʈʠʩ. 5. ʂʨʠʚʽ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ ʙʝʟʧʨʦʛʨʝʩʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʚ ʤʽʩ.) 

ʜʣʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚ ʛʨʫʧʽ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ (n=49, Standart) ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ (n=110, HypoRT) 

 

ɸʥʘʣʽʟ ʟʘ ʤʦʜʝʣʣʶ ʂʦʢʩʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ 

ʥʘ ʂʉɺ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ: ʚʽʢ (ʨ=0,003); ʩʪʘʪʴ 

(ʨ=0,02); ʨʘʜʠʢʘʣʴʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (ʨ=0,002); ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʭʽʤʽʻʪʝʨʘʧʽʾ (ʨ=0,000000); ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ 

ʧʝʨʝʜ ʧʨʦʤʝʥʝʚʠʤ ʣʽʢʫʚʘʥʥʷʤ (ʨ=0,0003). ʈʠʟʠʢ ʩʤʝʨʪʽ HR ʧʨʠ ʥʝʨʘʜʠʢʘʣʴʥʽʡ 

ʨʝʟʝʢʮʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ 2,4 ʨʘʟʘ (ʨ=0,001493; HR 2,4; 95 % ɼɯ 1,4ï

4,0) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʘʜʠʢʘʣʴʥʦʾ. ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʚʘʚʩʷ ʨʠʟʠʢ ʩʤʝʨʪʽ 

ʧʨʠ ʥʠʟʴʢʦʤʫ (Ò70 ʙʘʣʽʚ) ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʪʫʩʽ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ 

HR=2,8 (ʨ=0,000329; 95 % ɼɯ 1,6ï5,0) ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʇʊ. ɼʣʷ ʧʘʮʽʻʥʪʽʚ 

ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʨʠʟʠʢ ʩʤʝʨʪʽ HR ʚʠʷʚʠʚʩʷ ʫ 1,7 ʨʘʟʘ ʚʠʱʠʡ (ʨ=0,016267; 95 % ɼɯ 

1,1ï2,5), ʘʥʽʞ ʜʣʷ ʞʽʥʦʢ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʻʪʝʨʘʧʽʾ ʟʥʠʞʫʚʘʣʦ ʨʠʟʠʢ ʩʤʝʨʪʽ ʥʘ 

82 % (ʨ=0,000000; HR 0,18; 95 % ɼɯ 0,1ï0,3). ʋ ʧʘʮʽʻʥʪʽʚ, ʤʦʣʦʜʰʠʭ ʟʘ 60 ʨʦʢʽʚ, 

ʨʠʟʠʢ ʩʤʝʨʪʽ ʙʫʚ ʥʘ 47 % ʥʠʞʯʠʡ (ʨ=0,003303; HR 0,53; 95 % ɼɯ 0,4ï0,8), ʘʥʽʞ ʫ 

ʧʘʮʽʻʥʪʽʚ 60 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ 

ʣʽʢʫʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʧʦʤʽʞ 48 ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʢʣʘʩʪʝʨʽʚ ʫ 45 

ʚʘʨʽʘʥʪʘʭ, ʪʦʙʪʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʩʬʦʨʤʦʚʘʥʠʭ ʧʽʜʛʨʫʧ ʰʣʷʭʦʤ ʧʦʚʥʦʛʦ 

ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ 5 ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʢʦʚʘʨʽʘʪʽʚ 

ʤʦʜʝʣʽ ʂʦʢʩʘ (ʚʽʢ, ʩʪʘʪʴ, ʨʘʜʠʢʘʣʴʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ, ʭʽʤʽʻʪʝʨʘʧʽʷ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ), ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʩʣʽʜ ʧʨʠʡʥʷʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʫ ʂʉɺ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʽʥʪʝʨʧʦʣʴʦʚʘʥʠʭ ʢʨʠʚʠʭ ɺʝʡʙʫʣʣʘ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ ʟʘ ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʽʨʥʦʚʘ (ʨÓ0,05) (ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʥʮʠʧʫ Non-Inferiority).  
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ʈʠʩʫʥʦʢ 6 ʜʝʤʦʥʩʪʨʫʻ ʽʥʪʝʨʧʦʣʴʦʚʘʥʽ ʢʨʠʚʽ ʂʉɺ (ʚ ʤʽʩ.) ɺʝʡʙʫʣʣʘ ʟ 95 % 

ɼɯ ʜʣʷ ʢʣʘʩʪʝʨʘ ˉ 1 (ʞʽʥʢʘ; ʚʽʢ <60 ʨʦʢʽʚ; ʥʝʨʘʜʠʢʘʣʴʥʝ ʚʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥʠ; 

ʭʽʤʽʻʪʝʨʘʧʽʷ ʪʝʤʦʟʦʣʦʤʽʜʦʤ; ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ 

Ò70 ʙʘʣʽʚ) ʛʨʫʧ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ. ɿʘ 

ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ ʨ=1,0, ʅ0 ʛʽʧʦʪʝʟʫ ʱʦʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʨʽʟʥʠʮʽ ʫ 

ʂʉɺ ʤʽʞ ʛʨʫʧʘʤʠ ʉʇʊ ʽ ɻʇʊ ʧʨʠʡʥʷʪʦ. 

 

 

 
 

ʈʠʩ. 6. ɯʥʪʝʨʧʦʣʴʦʚʘʥʽ ʢʨʠʚʽ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʚ ʤʽʩ.) 

ɺʝʡʙʫʣʣʘ ʟ 95 % ɼɯ ʜʣʷ ʢʣʘʩʪʝʨʘ ˉ 1 ʛʨʫʧ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ 

 

ʅʘʪʦʤʽʩʪʴ ʧʘʮʽʻʥʪʠ ʯʦʣʦʚʽʢʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʪʘ ʞʽʥʢʠ ʚʽʢʦʤ 

60 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ ʟ ʪʘʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢ ʥʝʨʘʜʠʢʘʣʴʥʘ 

ʨʝʟʝʢʮʽʷ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʭʽʤʽʻʪʝʨʘʧʽʾ ʪʘ ʥʠʟʴʢʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ (Ò 70 

ʙʘʣʽʚ) ʤʘʣʠ ʧʝʨʝʚʘʛʫ ʟʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ.  

ʈʠʩʫʥʦʢ 7 ʜʝʤʦʥʩʪʨʫʻ ʢʣʘʩʪʝʨ ˉ 10 (ʯʦʣʦʚʽʢ; ʚʽʢ <60 ʨʦʢʽʚ; ʥʝʨʘʜʠʢʘʣʴʥʝ 

ʚʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥʠ; ʭʽʤʽʻʪʝʨʘʧʽʷ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ; ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ 

ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ Ò70 ʙʘʣʽʚ). ɿʘ ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ ʨ=0,04, 

ʅ0 ʛʽʧʦʪʝʟʫ ʱʦʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʨʽʟʥʠʮʽ ʫ ʂʉɺ ʤʽʞ ʛʨʫʧʘʤʠ ʉʇʊ ʽ ɻʇʊ ʚʽʜʭʠʣʝʥʦ. 



21 

 
 

ʈʠʩ. 7. ɯʥʪʝʨʧʦʣʴʦʚʘʥʽ ʢʨʠʚʽ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʚ ʤʽʩ.) 

ɺʝʡʙʫʣʣʘ ʟ 95 % ɼɯ ʜʣʷ ʢʣʘʩʪʝʨʘ ̄  10 ʛʨʫʧ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ 

 

 ʗʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʪʘ 

ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ. ɸʥʘʣʽʟ ʗɾ 159 (100,0 %) ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (ʛʨʫʧʘ ʉʇʊ  ï 49 (30,8 %) ʧʘʮʽʻʥʪʽʚ; ʛʨʫʧʘ ɻʇʊ ï 

110 (69,2 %)) ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

(ʩʪʘʥʜʘʨʪʥʠʡ vs. ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ), ʦʮʽʥʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ 

EORTC QLQ-C30 v. 3.0 ʧʨʦʚʦʜʠʚʩʷ ʷʢ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʛʨʫʧʠ 

(ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ), ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʞʛʨʫʧʦʚʦʛʦ ʧʦʨʽʚʥʷʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʟʘʡʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʦʧʠʪʘʥʽ ʧʦʩʣʽʜʦʚʥʦ 

ʪʨʠʯʽ, ʯʝʨʝʟ 3, 6 ʪʘ 12 ʤʽʩ.  ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʇʊ, ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʧʠʪʫʚʘʣʴʥʠʢʘ EORTC QLQ-C30 v. 3.0: ʰʢʘʣʘ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʟʜʦʨʦʚôʷ 

(ɻʉɿ), ʜʦʤʝʥ ʚʪʦʤʠ, ʜʦʤʝʥ ʙʝʟʩʦʥʥʷ. 

ɺʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ 

ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʗɾ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʛʨʫʧʠ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʦʧʠʪʫʚʘʥʴ (ʪʝʩʪ ʌʨʽʜʤʘʥʘ), ʘ ʪʘʢʦʞ ʦʢʨʝʤʦ ʚ ʛʨʫʧʘʭ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʟʥʘʢʦʚʠʭ ʨʘʥʛʽʚ ɺʽʣʢʦʢʩʦʥʘ ʧʨʠ ʧʦʧʘʨʥʦʤʫ ʧʦʨʽʚʥʷʥʥ ̔ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʠʪʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʘ ʨʽʟʥʠʮʷ ʫ ʧʦʢʘʟʥʠʢʘʭ ʗɾ ʚ ʛʨʫʧʘʭ 

ʉʇʊ ʽ ɻʇʊ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʜʨʫʛʦʛʦ ʧʨʦʪʠ ʪʨʝʪʴʦʛʦ ʦʧʠʪʫʚʘʥʥʷ 

ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʡʤʝʥʰʘ ï ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʝʨʰʦʛʦ 

ʟ ʜʨʫʛʠʤ ʦʧʠʪʫʚʘʥʥʷʤ: ʚ ʛʨʫʧʽ ʉʇʊ ï ʪʽʣʴʢʠ ʟʘ ʜʦʤʝʥʦʤ ʙʝʟʩʦʥʥʷ (ʨ=0,000733), 

ʚ ʛʨʫʧʽ ɻʇʊ ð ʪʽʣʴʢʠ ʟʘ ʜʦʤʝʥʦʤ ʚʪʦʤʠ (ʨ=0,016813). ɼʠʥʘʤʽʢʘ ʮʝʥʪʨʘʣʴʥʦʾ 

ʪʝʥʜʝʥʮʽʾ ʗɾ ʚ ʤʝʞʘʭ ʛʨʫʧʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʦʩʪʫʧʦʚʝ ʾʾ ʟʥʠʞʝʥʥʷ, ʟ ʥʠʞʯʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʝʛʘʪʠʚʥʦʾ ʜʠʥʘʤʽʢʠ ʚ ʛʨʫʧʽ ɻʇʊ, ʘʥʽʞ ʚ ʛʨʫʧʽ ʉʇʊ.  
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ʄʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʗɾ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ ʟʘ 

ʜʦʧʦʤʦʛʦʶ U ʪʝʩʪʫ ʄʘʥʥʘïʋʽʪʥʽ ʟʘʬʽʢʩʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ 

ʨʽʟʥʠʮʽ (p<0,05) ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʦʧʠʪʫʚʘʥʥʷ ʤʽʞ ʮʠʤʠ ʛʨʫʧʘʤʠ ʪʘ ʧʦʢʘʟʘʣʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʧʝʨʝʚʘʛʫ ʫ ʗɾ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʝʜʽʘʥʠ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ 

ɻʇʊ.  ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʗɾ ʦʜʥʽʻʾ 

ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ɟ-ʪʝʩʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʚ ʛʨʫʧʽ, ʪʦʙʪʦ ʚʝʩʴ ʨʦʟʧʦʜʽʣ. ʎʝ 

ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʚʩʽ ʧʘʮʽʻʥʪʠ ʛʨʫʧʠ ɻʇʊ ʜʦʤʽʥʫʶʪʴ ʟʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʗɾ ʥʘʜ ʛʨʫʧʦʶ ʉʇʊ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʚʠʱʫ ʗɾ ʟʘ ʰʢʘʣʦʶ ɻʉɿ ʪʘ ʜʦʤʝʥʘʤʠ ʚʪʦʤʠ ʽ ʙʝʟʩʦʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ɻʇʊ. ɺʽʜʧʦʚʽʜʥʦ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ 

ʦʧʨʦʤʽʥʝʥʥʷ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʫ ʚ ʨʦʟʨʽʟʽ 

ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ.  

ɺʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʛʽʧʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʨʝʞʠʤʽ. ʆʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʛʦʨʪʠ 68 ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʛʽʧʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʨʝʞʠʤʽ ʥʘ ʣʽʥʽʡʥʦʤʫ 

ʧʨʠʩʢʦʨʶʚʘʯʽ çTrilogyè, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 3. 

 

ʊʘʙʣʠʮʷ 3 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɸʙʩʦʣʶʪʥʘ 

ʢʽʣʴʢʽʩʪʴ, n 

ʏʘʩʪʢʘ 

( %)/ 

ɯʥʪʝʨʚʘʣ  

1 2 3 

ʉʪʘʪʴ: 

ï ʯʦʣʦʚʽʢʠ 

ï ʞʽʥʢʠ  

 

37 

31 

 

54,4 

45,6 

ɺʽʢ, ʨʦʢʽʚ: 

ï <45  

ï Ó45ï59  

ï Ó60 

ʉʝʨʝʜʥʽʡ ʚʽʢ, ʨʦʢʽʚ 

 

24 

23 

21 

50,7  

 

35,3 

33,8 

30,9 

18ï81 

ʌʫʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ 

ʧʝʨʝʜ ʉʈʍ, ʙʘʣʽʚ: 

ï 90  

ï 80  

ï 70  

ï 60  

 

 

11 

22 

21 

14 

 

 

16,2 

32,3 

30,9 

20,6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3 

1 2 3 

ʆʙôʻʤ ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ: 

ï çʪʦʪʘʣʴʥʦè (ʧʦ ʧʝʨʠʬʦʢʘʣʴʥʽʡ ʟʦʥʽ) 

ï ʩʫʙʪʦʪʘʣʴʥʦ 

ï ʯʘʩʪʢʦʚʦ 

ï ʩʪʝʨʝʦʪʘʢʩʠʯʥʘ ʙʽʦʧʩʽʷ 

 

54 

5 

6 

3 

 

79,4 

7,4 

8,8 

4,4 

ʊʠʧ ʧʨʦʛʨʝʩʽʾ ʧʫʭʣʠʥʠ: 

ï ʣʦʢʘʣʴʥʦ 

ï de novo 1 ʚʦʛʥʠʱʝ 

ï de novo > 1 ʚʦʛʥʠʱʘ 

 

45 

10 

13 

 

66,2 

14,7 

19,1 

ʍʽʨʫʨʛʽʯʥʝ ʚʠʜʘʣʝʥʥʷ ʨʝʮʠʜʠʚʥʦʾ ʧʫʭʣʠʥʠ: 

ï ʧʨʦʚʦʜʠʣʦʩʴ 

ï ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ 

 

9  

59  

 

13,2 

86,8 

ɸʜôʶʚʘʥʪʥʘ ʭʽʤʽʻ-ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ  

ɸʜôʶʚʘʥʪʥʘ ʇʊ ʚ ʤʦʥʦʨʝʞʠʤʽ  

36 

32 

52,9 

47,1 

ʉʫʤʘʨʥʘ BED11, ɻʨ: 

ï <110,0 

ï Ó110,0 

ʉʝʨʝʜʥʷ ʩʫʤʘʨʥʘ BED11, ɻʨ  

 

30  

35  

110,2 

 

44,1 

72,9 

81,8ï153,4 

BED11 ʉʈʍ, ɻʨ: 

ï <40,0 

ï Ó40,0 

ʉʝʨʝʜʥʷ BED11 ʉʈʍ, ɻʨ 

 

33 

35 

40,9 

 

48,5 

51,5 

25,1ï73,0 

ʂʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ ʉʈʍ: 

ï 1 

ï 3ï5 

 

41 

27 

 

60,3 

39,7 

ʉʝʨʝʜʥʽʡ ʦʙôʻʤ PTV, ʩʤ3 34,4 2,5ï616,7 

 

ʅʘ ʤʦʤʝʥʪ ʟʘʢʽʥʯʝʥʥʷ ʟʙʦʨʫ ʜʘʥʠʭ (09.09.2021 ð ʪʦʯʢʘ ʧʨʘʚʦʛʦ 

ʮʝʥʟʫʨʫʚʘʥʥʷ) ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 51 (75,0 %) ʚʠʧʘʜʦʢ ʧʦʜʽʾ (ʩʤʝʨʪʽ) ʟ ʧʨʠʯʠʥ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʭ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʪʘ 17 (25,0 %) ʮʝʥʟʫʨʦʚʘʥʠʭ 

ʚʠʧʘʜʢʽʚ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ 

ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (ɺʇʉʈʍ) ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ 

ʩʢʣʘʣʘ 9,3 (95 % ɼɯ 5,6ï 22,7) ʤʽʩ., ʧʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʚ ʢʦʛʦʨʪʽ (72 %) 

ʧʨʦʞʠʣʠ ʥʝ ʤʝʥʰʝ 6 ʤʽʩ.  ʧʽʩʣʷ ʉʈʍ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʘ ʪʨʝʪʠʥʘ 

ʧʘʮʽʻʥʪʽʚ ʚʠʙʽʨʢʠ (34 %) ʧʨʦʞʠʣʘ ʥʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʨʦʢʫ ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʾ 

ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʋ 48 % ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ 2-ʨʽʯʥʠʡ 

ʪʝʨʤʽʥ ʂʉɺ (ʚʽʜ ʜʘʪʠ ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ), 

ʧʨʠ ʤʝʜʽʘʥʽ ʂʉɺ ï 21,7 ʤʽʩ. (95 % ɼɯ 16,4ï 43,1) (ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʷ 4 

ʏʘʩʪʢʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ 

ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ  

ʟʘ 24-ʤʽʩʷʯʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʄʽʩʷʮʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʽʩʣʷ ʉʈʍ 

ʏʘʩʪʢʘ ʚʠʞʠʚʘʥʦʩʪʽ 95 % ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ 

4 0,985 0,956684 1 

7 0,956 0,907072 1 

12 0,912 0,843932 0,979124 

18 0,638 0,521983 0,753843 

24 0,480 0,358207 0,601995 

 

ɸʥʘʣʽʟ ʤʝʪʦʜʦʤ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ ʟʘʨʝʻʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʂʉɺ ʪʘ ɺʇʉʈʍ ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ: ʨʘʜʠʢʘʣʴʥʽʩʪʴ 

ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ (p=0,00934 ʪʘ p=0,01592 ʚʽʜʧʦʚʽʜʥʦ); 

ʩʪʘʪʴ (p=0,04799 ʪʘ p=0,02168 ʚʽʜʧʦʚʽʜʥʦ); ʭʽʤʽʻʪʝʨʘʧʽʷ ʪʝʤʦʟʦʣʦʤʽʜʦʤ 

(ʨ=0,03538 ʪʘ ʨ=0,02411 ʚʽʜʧʦʚʽʜʥʦ); ʚʠʱʠʡ (80ï90 vs. 60ï70 ʙʘʣʽʚ) 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ (p<0,0001 ʜʣʷ  ʦʙʦʭ 

ʧʦʢʘʟʥʠʢʽʚ). ɿʘʬʽʢʩʦʚʘʥʦ ʚʧʣʠʚ ʩʫʤʘʨʥʦʾ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʦʾ ʜʦʟʠ BED11 ʟʘ 

ʚʩʽ ʢʫʨʩʠ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʂʉɺ (p=0,030891): ʥʘʡʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ ʤʘʶʪʴ 

ʧʘʮʽʻʥʪʠ ʟ ʩʫʤʘʨʥʦʶ BED11 Ó145 ɻʨ, ʥʘʡʛʽʨʰʫ ʧʨʠ BED11 Ò85 ɻʨ. ɺʽʢ, ʢʽʣʴʢʽʩʪʴ 

ʬʨʘʢʮʽʡ, ʜʦʟʘ ʪʘ ʦʙôʻʤ ʤʽʰʝʥʽ ʧʨʠ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ ʥʘ ʂʉɺ ʪʘ ɺʇʉʈʍ 

(ʨÓ0,05). 

ɼʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʘ ʚʘʢʮʠʥʘʮʽʷ ʷʢ ʩʢʣʘʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ɼʦʩʣʽʜʞʫʚʘʥʘ ʚʠʙʽʨʢʘ 24 (100,0 %) ʧʘʮʽʻʥʪʽʚ 

ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʜ'ʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, ʩʢʣʘʜʘʣʘʩʴ ʟ 14 (58,3 %) ʯʦʣʦʚʽʢʽʚ ʪʘ 

10 (41,7 %) ʞʽʥʦʢ, ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ð 52,3 ʨʦʢʽʚ (ʽʥʪʝʨʚʘʣ 31ï70). ɹʽʣʴʰʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʤʦʣʦʜʰʠʤʠ 60 ʨʦʢʽʚ ð 17 (70,8 %) ʚʠʧʘʜʢʽʚ. 

ʅʘ ʤʦʤʝʥʪ ʧʨʠʧʠʥʝʥʥʷ ʟʙʦʨʫ ʜʘʥʠʭ (01 ʙʝʨʝʟʥʷ 2023 ʨ. ï ʪʦʯʢʘ ʧʨʘʚʦʛʦ 

ʮʝʥʟʫʨʫʚʘʥʥʷ) 18 (75,0 %) ʧʘʮʽʻʥʪʽʚ, ʟʘʣʫʯʝʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʤʝʨʣʠ, 

6 (25,0 %) ʟʘʣʠʰʘʣʠʩʷ ʞʠʚʠʤʠ. 

ʄʝʜʽʘʥʘ ɿɺ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʦʛʦʨʪʽ ʩʢʣʘʣʘ 24,8 (95 % ɼɯ, 18,7ï26,4) ʤʽʩ. 

(ʨʠʩ. 8). ʄʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ɼʂɺ ð19,7 (95 % ɼɯ, 15,8ï21,9) ʤʽʩ. 
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ʈʠʩ. 8. ʂʨʠʚʘ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʚ ʤʽʩ.) 

24 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ 

 

ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʧʘʮʽʻʥʪʽʚ (52 %), ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, ʟʘʣʠʰʘʣʠʩʴ 

ʞʠʚʠʤʠ ʱʦʥʘʡʤʝʥʰʝ 2 ʨʦʢʠ ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʠʱʘ ɿɺ 

ʘʩʦʮʽʶʚʘʣʘʩʴ ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʨʘʜʠʢʘʣʴʥʝ ʚʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥʠ, 

ʤʝʪʠʣʴʦʚʘʥʠʡ ʧʨʦʤʦʪʦʨ ʛʝʥʘ MGMT ʧʫʭʣʠʥʠ ʪʘ ʚʠʩʦʢʘ (80ï90 ʙʘʣʽʚ ʟʘ ʰʢʘʣʦʶ 

ʂʘʨʥʦʚʩʴʢʦʛʦ) ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʩʪʴ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼʂɺ 

(ʨ<0,0001 ʜʣʷ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ).  

ɺʠʟʥʘʯʝʥʦ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ  

ʊ-ʢʣʽʪʠʥ ʽʟ ʬʝʥʦʪʠʧʦʤ CD3+16+56+
 (ʅʂʊʂ) ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʠʞʠʚʘʥʦʩʪʽ 

ʚ ʷʢʦʩʪʽ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ɼʂɺ: Ò 9 % 

ï ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ; Ò 13 % ï ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ. ʗʢʱʦ ʧʝʨʝʜ ɼʂɺ ʯʘʩʪʢʘ ʅʂʊʂ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ 

ʢʨʦʚʽ ʩʢʣʘʜʘʣʘ ʤʝʥʰʝ 9 %, ʪʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʮʽ ʧʘʮʽʻʥʪʠ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦ 

ʚʽʜʧʦʚʽʜʘʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʫ ʷʢʠʭ ʯʘʩʪʢʘ ʅʂʊʂ ʧʝʨʝʚʠʱʫʚʘʣʘ 

9 % (p=0,01). ɺʽʜʧʦʚʽʜʥʦ ʤʝʜʽʘʥʘ ɿɺ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʘ ʧʦʯʘʪʦʢ ɼʂɺ ʤʘʣʠ <9 % 

ʅʂʊʂ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ, ʩʪʘʥʦʚʠʣʘ 11 ʤʽʩ.  ʅʘʪʦʤʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦ  ʁ

ʅʂʊʂ >9 % ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʥʘ ʧʦʯʘʪʦʢ ɼʂɺ ̔ʤʫʥʦʪʝʨʘʧʽʾ, ʤʝʜʽʘʥʘ ɿɺ 

ʥʝ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ. ʅʘʪʦʤʽʩʪʴ, ʷʢʱʦ ʥʘ 4ï5 ʚʚʝʜʝʥʥʽ ɼʂɺ ʧʘʮʽʻʥʪʠ ʤʘʣʠ >13 % 

ʅʂʊʂ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ, ʪʦ ʾʭ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʙʫʣʘ ʢʨʘʱʦʶ, ʥʽʞ 

ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʯʘʩʪʢʘ ʅʂʊʂ ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ 13 % (p=0,009). ʄʝʜʽʘʥʘ ɿɺ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʚʥʝʤ ʅʂʊʂ <13 % ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ ɼʂɺ 

ʩʪʘʥʦʚʠʣʘ 10 ʤʽʩ.  ʇʨʠ ʮʴʦʤʫ ʫ ʧʽʜʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦʶ ʅʂʊʂ ʧʽʩʣʷ 4ï

5 ʚʚʝʜʝʥʴ ɼʂɺ ʙʽʣʴʰʝ 13 %, ʤʝʜʽʘʥʘ ɿɺ ʥʝ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ (ʨʠʩ. 9). 
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ʈʠʩ. 9. ʂʨʠʚʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ (ʚ ʤʽʩ.) 

24 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ ʨʽʚʥʝʤ ʅʂʊʂ ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ ʜʝʥʜʨʠʪʥʦ-

ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɼʂɺ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜ'ʶʚʘʥʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʻ ʙʝʟʧʝʯʥʠʤ ʪʘ ʤʘʻ ʥʠʟʴʢʠʡ ʧʨʦʬʽʣʴ 

ʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ CTCAE v. 5.0. ɾʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʧʦʙʽʯʥʠʭ ʷʚʠʱ ʫ ʚʠʛʣʷʜʽ 

ʘʣʝʨʛʽʯʥʠʭ ʘʙʦ ʘʫʪʦʽʤʫʥʥʠʭ ʨʦʟʣʘʜʽʚ, ʨʝˇʽʦʥʘʨʥʦʾ ʣʽʤʬʘʜʝʥʦʧʘʪʽʾ, ʤʽʩʮʝʚʠʭ 

ʰʢʽʨʥʠʭ ʨʝʘʢʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼʂɺ, ʥʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ. ʋ 4 

(16,7 %) ʟ 24 ʧʘʮʽʻʥʪʽʚ ʯʝʨʝʟ 1ï6 ʛʦʜ ʧʽʩʣʷ ʽʥôʻʢʮʽʾ ɼʂɺ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

ʪʨʘʥʟʠʪʦʨʥ ̔ ʛʽʧʝʨʪʝʨʤʽʯʥ ̔ ʨʝʘʢʮʽʾ, ʱʦ ʙʫʣʠ ʫʩʫʥʫʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʞʘʨʦʟʥʠʞʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʱʦʜʦ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ɺ ʘʥʘʣʽʟ ʙʫʣʦ ʧʨʦʩʧʝʢʪʠʚʥʦ ʟʘʣʫʯʝʥʦ 85 ʥʝʦʧʨʦʤʽʥʝʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ 14 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʫ ̫ʢʠʭ ʟʘ ʜʘʥʠʤʠ 

ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʠʚʯʘʚʩʷ ʨʘʜʽʘʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʠʡ ʛʝʥʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ. ʅʝʦʧʨʦʤʽʥʝʥʽ ʪʘ ʦʧʨʦʤʽʥʝʥʽ in vitro ʚ ʜʦʟʽ 

1,0 ɻʨ ʣʽʤʬʦʮʠʪʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ (ʧʘʮʽʻʥʪʠ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ) 

ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ ʦʩʦʙʠ) ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ï TailDNAPercent ʪʘ TailMoment, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʛʝʥʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʧʝʚʥʦʛʦ ʯʠʥʥʠʢʘ, ʟʦʢʨʝʤʘ, ʽʦʥʽʟʫʶʯʦʾ 

ʨʘʜʽʘʮʽʾ. 

ɼʣʷ ʧʦʚʥʽʦhʛʦ ʚʨʘʭʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʽʚ ʧʦʢʘʟʥʠʢʽʚ TailDNAPercent 

 ̔TailMoment ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʪʘ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ, ʟ ʤʝʪʦʶ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʪʫʧʝʥʷ ʾʭ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʩʪʦʩʦʚʘʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʩʪʘʥʽ ɺʘʩʩʝʨʰʪʘʡʥʘ (Wasserstein Distance), ʷʢ ʤʝʪʨʠʢʠ, ʱʦ 

ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʩʠʣʴʥʦ ʨʦʟʧʦʜʽʣʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ (ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʦʜʥʘʢʦʚʠʤʠ ʨʦʟʧʦʜʽʣʘʤʠ = 0).  
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ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟʘʛʘʣʴʥʦʛʨʫʧʦʚʠʡ ʧʦʢʘʟʥʠʢ ɼʝʣʴʪʘ ( Ў , 

ʷʢʠʡ ̒ ʟʘʛʘʣʴʥʠʤ ʩʫʤʘʨʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʪʘ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʫʟʘʛʘʣʴʥʝʥʠʡ 

ʧʦʢʘʟʥʠʢ ʧʨʦʛʥʦʟʥʦʛʦ ʟʤʽʥʝʥʥʷ ʛʝʥʦʤʫ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ Ў ʜʣʷ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʚʠʙʽʨʢʠ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʟʤʽʥʘʤʠ 

ʚ ʛʝʥʦʤʽ, ʩʧʨʠʯʠʥʝʥʠʤʠ in vitro ʧʨʦʤʝʥʝʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ (ʦʜʥʦʚʠʤʽʨʥʘ ʪʘ ʜʚʦʚʠʤʽʨʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʚʠʙʽʨʢʠ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ TailDNAPercent ʪʘ TailMoment ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ) 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʧʽʚʩʪʘʚʥʽ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʝʣʴʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʽʚʥʝʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ ʫ ʛʝʥʦʤʽ ʧʘʮʽʻʥʪʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʙʽʨʢʠ.  

ɿʘʩʪʦʩʦʚʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ ʟʘ ʜʘʥʠʤʠ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʨʦʟʨʦʙʠʪʠ ʰʢʘʣʫ ʦʮʽʥʢʠ ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ ʛʝʥʦʤʫ, 

ʢʘʣʽʙʨʦʚʘʥʫ ʟʘ ʨʦʟʨʘʭʦʚʘʥʠʤ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ЎȢ  ɺ ʮʽʡ ʰʢʘʣʽ in vitro 

ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʠʡ ʛʝʥʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʣʽʤʬʦʮʠʪʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʛʨʘʜʘʮʽʻʶ: ʚʘʨʽʘʥʪ ʥʦʨʤʠ, ʦʯʽʢʫʚʘʥʠʡ, ʩʝʨʝʜʥʽʡ, 

ʚʠʩʦʢʠʡ, ʥʝʙʝʟʧʝʯʥʠʡ (ʪʘʙʣ. 5). 

 

ʊʘʙʣʠʮʷ 5 

ʂʘʣʽʙʨʦʚʘʥʘ ʰʢʘʣʘ ʨʽʚʥʷ ʟʤʽʥ ʫ ʛʝʥʦʤʽ ʧʨʠ ʦʮʽʥʮʽ ʜʘʥʠʭ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟʘ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ Ў  
ʋʤʦʚʘ ʈʽʚʝʥʴ ʟʤʽʥ ʛʝʥʦʤʫ 

 Ў  9,57 ɺʘʨʽʘʥʪ ʥʦʨʤʠ 

 9,57   Ў  23,9 ʆʯʽʢʫʚʘʥʠʡ  

23,9   Ў  34,8 ʉʝʨʝʜʥʽʡ  

34,8   Ў  43,6 ɺʠʩʦʢʠʡ 

43,6   Ў ʅʝʙʝʟʧʝʯʥʠʡ 

 

ɺʀʉʅʆɺʂʀ 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʥʦʚʝ 

ʥʘʫʢʦʚʝ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʜʣʷ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʟʦʢʨʝʤʘ, ʧʨʦʤʝʥʝʚʦʾ 

ʪʝʨʘʧʽʾ, ʧʨʦʙʣʝʤʠ ï ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʪʘ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʘʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ, ʱʦ ʚʜʚʽʯʽ ʩʢʨʦʯʫʻ 

ʪʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, ʧʨʦʪʝ ʧʦʢʨʘʱʫʻ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ.  

1. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʜʦʚʝʜʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʚʘʛ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʥʘʜ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ (ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ï p=0,07; 

ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ï p=0,4), ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʤʝʥʝʚʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ 3ï5 ʩʪʫʧʝʥʷ ʟʘ CTCAE ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ.  
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2. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʪʘʥʜʘʨʪʥʠʡ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤʠ ʦʧʨʦʤʽʥʝʥʥʷ 

ʧʽʜʚʠʱʫʶʪʴ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ 

ʟ ʦʧʨʦʤʽʥʝʥʥʷʤ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʄʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʜʣʷ ʛʨʫʧ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 15,0 (95 % ɼɯ 14,1ï17,1) ʤʽʩ.; 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ï 16,5 (95 % ɼɯ 14,1ï18,8) ʤʽʩ.; ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ï 8,7 (95 % ɼɯ 7,5ï9,5) ʤʽʩ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ, ʟʘ ʯʘʩʦʤ ʜʦ ʥʘʩʪʘʥʥʷ ʧʨʦʛʨʝʩʽʾ ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʜʣʷ ʛʨʫʧʠ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʻ ʩʫʪʪʻʚʦ ʤʝʥʰʦʶ 

ï 5,1 (95 % ɼɯ 4,0ï6,0) ʤʽʩ., ʘʥʽʞ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ: ʉʇʊ ï 9,0 (95 % ɼɯ 9,0ï10,0) ʤʽʩ.; ɻʇʊ ï 9,0 (95 % ɼɯ 8,0ï

10,0) ʤʽʩ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ ʫ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʽʡ 

ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ, 

ʧʨʠ ʤʝʜʽʘʥʽ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʜʣʷ ʛʨʫʧʠ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ 17,5 (95 % ɼɯ 14,6ï19,7) ʤʽʩ. vs. ʛʨʫʧʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ 

ʦʧʨʦʤʽʥʝʥʥʷ ï 15,7 (95 % ɼɯ 14,1ï17,8) ʤʽʩ. ɺʦʜʥʦʯʘʩ, ʢʨʠʚʽ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ ʜʣʷ 

ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʛʨʫʧ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ 

ʦʧʨʦʤʽʥʝʥʥʷ (ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʚʠʭ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ) ʤʘʶʪʴ ʧʝʨʝʪʠʥ ʫ ʪʦʯʮʽ, ʙʣʠʟʴʢʽʡ ʜʦ ʤʝʜʽʘʥʠ, 

ʟ ʯʽʪʢʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʛʨʫʧʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʜʽʘʥʠ. 

4. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʩʪʫʧʥʽ ʢʣʽʥʽʯʥʽ ʬʘʢʪʦʨʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʤʦʜʝʣʽ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ: 

ʚʽʢ; ʩʪʘʪʴ; ʨʘʜʠʢʘʣʴʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ; ʭʽʤʽʻʪʝʨʘʧʝʚʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ; 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ ʧʨʦʤʝʥʝʚʠʤ ʣʽʢʫʚʘʥʥʷʤ. 

5. ɼʦʚʝʜʝʥʦ, ʱʦ ʨʠʟʠʢ ʩʤʝʨʪʽ HR ʧʨʠ ʥʝʨʘʜʠʢʘʣʴʥʽʡ ʨʝʟʝʢʮʽʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2,4 ʨʘʟʘ ʚʽʜʥʦʩʥʦ ʨʘʜʠʢʘʣʴʥʦʾ. ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ, 

ʚ 2,8 ʨʘʟʘ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʩʤʝʨʪʽ ʥʠʟʴʢʠʡ (Ò70 ʙʘʣʽʚ) ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ 

ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ. ɼʣʷ ʧʘʮʽʻʥʪʽʚ 

ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʨʠʟʠʢ ʩʤʝʨʪʽ HR ʚ 1,7 ʨʘʟʘ ʚʠʱʠʡ, ʘʥʽʞ ʜʣʷ ʞʽʥʦʢ. ʍʽʤʽʻʪʝʨʘʧʽʷ 

ʟʥʠʞʫʻ ʨʠʟʠʢ ʩʤʝʨʪʽ ʥʘ 82 %. ʋ ʧʘʮʽʻʥʪʽʚ, ʤʦʣʦʜʰʠʭ ʟʘ 60 ʨʦʢʽʚ, ʨʠʟʠʢ ʩʤʝʨʪʽ ʥʘ 

47 % ʥʠʞʯʠʡ, ʘʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ 60 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ. 

6. ɼʦʩʣʽʜʞʝʥʥʷ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʘʥʘʣʽʟʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ 

(45 ʟ 48) ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʩʫʪʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʘ 

ʨʽʟʥʠʮʷ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʽʥʪʝʨʧʦʣʴʦʚʘʥʠʭ ʢʨʠʚʠʭ ɺʝʡʙʫʣʣʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʛʨʫʧ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ. ʅʘʪʦʤʽʩʪʴ ʧʘʮʽʻʥʪʠ ʯʦʣʦʚʽʢʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʪʘ ʞʽʥʢʠ ʚʽʢʦʤ 60 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ ʟ ʪʘʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢ ʥʝʨʘʜʠʢʘʣʴʥʘ ʨʝʟʝʢʮʽʷ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʭʽʤʽʻʪʝʨʘʧʽʾ ʪʘ ʥʠʟʴʢʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʦʧʨʦʤʽʥʝʥʥʷ (Ò 70 ʙʘʣʽʚ) ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ 

ʦʧʨʦʤʽʥʝʥʥʷ.  
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7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʞʠʪʪʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʦʧʠʪʫʚʘʥʴ ʯʝʨʝʟ 3, 6 ʪʘ 12 ʤʽʩ. ʧʽʩʣʷ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʟʘ 

ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ EORTC QLQ-C30 ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʚʘʣʘʩʴ ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʧʦʤʽʪʥʝ 

ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʨʝʪʴʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʦʧʠʪʫʚʘʥʴ (12 vs. 6 ʤʽʩ.). ɺʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʘʛʫ ʛʨʫʧʠ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘʜ ʛʨʫʧʦʶ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʟʘ 

ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʠʪʫʚʘʥʥʷ ʚ ʫʩʽʭ ʪʨʴʦʭ ʪʦʯʢʘʭ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

8. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʩʪʘʥʦʚʠʪʴ 9,3 (95 % ɼɯ 5,6ï22,7) ʤʽʩ., 

ʧʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ (72 %) ʧʨʦʞʠʣʠ ʥʝ ʤʝʥʰʝ 6 ʤʽʩ. ʧʽʩʣʷ 

ʨʘʜʽʦʭʽʨʫʨʛʽʾ. ʋ 48 % ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʜʚʦʨʽʯʥʠʡ ʪʝʨʤʽʥ ʢʘʥʮʝʨ-

ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʚʽʜ ʜʘʪʠ ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ), ʧʨʠ ʤʝʜʽʘʥʽ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ï 21,7 ʤʽʩ. 

9.  ɸʥʘʣʽʟ ʤʝʪʦʜʦʤ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ ʟʘʨʝʻʩʪʨʫʚʘʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʠʤ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʪʝʨʝʦʪʘʢʩʠʯʥʫ ʨʘʜʽʦʭʽʨʫʨʛʽʶ, ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ: 

ʨʘʜʠʢʘʣʴʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ; ʩʪʘʪʴ, ʭʽʤʽʻʪʝʨʘʧʽʷ 

ʪʝʤʦʟʦʣʦʤʽʜʦʤ; ʚʠʱʠʡ (80ï90 vs. 60ï70 ʙʘʣʽʚ) ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ 

ʂʘʨʥʦʚʩʴʢʦʛʦ. ʉʫʤʘʨʥʘ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʘ ʜʦʟʘ BED11 ʟʘ ʚʩʽ ʢʫʨʩʠ 

ʦʧʨʦʤʽʥʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʫ ʚʠʞʠʚʘʥʽʩʪʴ: ʥʘʡʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ 

ʤʘʶʪʴ ʧʘʮʽʻʥʪʠ ʟ ʩʫʤʘʨʥʦʶ BED11 Ó145 ɻʨ, ʥʘʡʛʽʨʰʫ ï ʧʨʠ BED11 Ò85 ɻʨ. ɺʽʢ, 

ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ, ʜʦʟʘ ʪʘ ʦʙôʻʤ ʤʽʰʝʥʽ ʧʨʠ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʾ. 

10.  ɼʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʘ ʚʘʢʮʠʥʘʮʽʷ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʄʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʠʤ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʫ ʚʘʢʮʠʥʫ, 

ʩʪʘʥʦʚʠʪʴ 24,8 (95 % ɼɯ 18,7ï26,4) ʤʽʩ.; ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ ð 19,7 (95 % ɼɯ 15,8ï21,9) ʤʽʩ. ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ 

ʧʘʮʽʻʥʪʽʚ (52 %), ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʫ ʚʘʢʮʠʥʫ, ʟʘʣʠʰʘʣʠʩʴ 

ʞʠʚʠʤʠ ʱʦʥʘʡʤʝʥʰʝ 2 ʨʦʢʠ ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ.  

11.  ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ ʚ ʘʜôʶʚʘʥʪʥʦʤʫ 

ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʠʱʘ ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʘʩʦʮʽʶʚʘʣʘʩʴ 

ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʨʘʜʠʢʘʣʴʥʝ ʚʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥʠ, ʤʝʪʠʣʴʦʚʘʥʠʡ ʧʨʦʤʦʪʦʨ 

ʛʝʥʘ MGMT ʧʫʭʣʠʥʠ ʪʘ ʚʠʩʦʢʘ (80ï90 ʙʘʣʽʚ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ) 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʠ.  

12.  ɺʠʟʥʘʯʝʥʦ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ 

ʢʽʣʝʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʽʟ ʬʝʥʦʪʠʧʦʤ CD3+16+56+ (ʅʂʊʂ) ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ, 



30 

ʷʢʽ  ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʷʢʦʩʪʽ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ: Ò 9 % ï ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʤʫʥʦʪʝʨʘʧʽʾ; Ò 13 % ï ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ. 

13.  ɿʘ ʜʘʥʠʤʠ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʚʠʟʥʘʯʝʥʦ ʩʪʫʧʽʥʴ in vitro ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ ʚ ʣʽʤʬʦʮʠʪʘʭ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʘʣʽʙʨʦʚʘʥʦʾ ʟʘ 

ʨʦʟʨʘʭʦʚʘʥʠʤ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ Ў hʢʘʣʠ ʦʮʽʥʢʠ ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ 
ʛʝʥʦʤʫ: ʚʘʨʽʘʥʪ ʥʦʨʤʠ, ʦʯʽʢʫʚʘʥʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ, ʥʝʙʝʟʧʝʯʥʠʡ. ʆʪʨʠʤʘʥʽ ʚ 

ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʽ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʢʣʽʥʽʯʥʦʾ 

ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʥ̔ʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

 

ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʘʢʪʠʚʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʝ. 

1. ɺʧʨʦʚʘʜʠʪʠ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (ʩʫʤʘʨʥʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ 52,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 

15 ʬʨʘʢʮʽʡ ʨʘʟʦʚʦʶ ʚʦʛʥʠʱʝʚʦʶ ʜʦʟʦʶ 3,5 ɻʨ) ʚ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ (ʩʫʤʘʨʥʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ 60,0 ɻʨ, ʧʽʜʚʝʜʝʥʘ 

ʟʘ 30 ʬʨʘʢʮʽʡ ʨʘʟʦʚʦʶ ʚʦʛʥʠʱʝʚʦʶ ʜʦʟʦʶ 2,0 ɻʨ), ʚʨʘʭʦʚʫʶʯʠ ʩʧʽʚʩʪʘʚʥʽʩʪʴ 

ʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʨʦʬʽʣʶ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʦʙʦʭ ʨʝʞʠʤʽʚ, ʘ 

ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʩʢʦʨʦʯʫʻ ʢʫʨʩ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʚʜʚʽʯʽ (ʟ ʰʝʩʪʠ ʜʦ ʪʨʴʦʭ ʪʠʞʥʽʚ), ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʩʪʫʧʥʠʤʠ ʤʝʜʠʢʦ-

ʩʦʮʽʘʣʴʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ: ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʤʬʦʨʪʫ ʧʘʮʽʻʥʪʽʚ ʪʘ ʦʩʽʙ, ʷʢʽ ʥʠʤʠ 

ʦʧʽʢʫʶʪʴʩʷ, ʤʽʥʽʤʽʟʘʮʽʻ  ʁʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʟʤʝʥʰʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʤʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ ʪʘ ʦʧʪʠʤʽʟʘʮʽʻ  ʁʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʩʪʫʧʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘ ʧʦʧʫʣʷʮʽʡʥʦʤʫ 

ʨʽʚʥʽ. 

2. ɿʘʧʨʦʚʘʜʠʪʠ ʩʪʝʨʝʦʪʘʢʩʠʯʥʫ ʨʘʜʽʦʭʽʨʫʨʛʽʶ (ʦʜʥʦʬʨʘʢʮʽʡʥʘ ʘʙʦ 3ï

5 ʬʨʘʢʮʽʡ ʦʧʨʦʤʽʥʝʥʥʷ ʷʢ ʚʘʨʽʘʥʪ ʨʝʞʠʤʫ ʫʣʴʪʨʘʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ) ʚ ʷʢʦʩʪʽ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ, ʥʘʧʨʘʚʣʝʥʦʾ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʟ ʤʝʪʦʶ ʧʦʜʦʚʞʝʥʥʷ ʾʭ ʞʠʪʪʷ, ʧʨʠ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. ʇʨʠ ʚʠʙʦʨʽ ʜʦʟʦʚʦʛʦ 

ʨʝʞʠʤʫ ʩʪʝʨʝʦʪʘʢʩʠʯʥʦʾ ʨʘʜʽʦʭʽʨʫʨʛʽʾ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʟʫ, ʦʪʨʠʤʘʥʫ ʧʨʠ 

ʧʦʧʝʨʝʜʥʽʡ ʧʨʦʤʝʥʝʚʽʡ ʪʝʨʘʧʽʾ, ʯʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ, ʱʦ ʩʧʣʠʥʫʚ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʪʘʢʦʾ, ʪʘ ʟʘʩʪʦʩʦʚʘʥʠʡ ʩʠʩʪʝʤʥʠʡ ʚʧʣʠʚ (ʭʽʤʽʻʪʝʨʘʧʽʷ, ʪʘʨʛʝʪʥʘ ʪʝʨʘʧʽʷ, 

ʽʤʫʥʦʪʝʨʘʧʽʷ). ɿʘʜʣʷ ʧʦʜʦʚʞʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ ʜʦʟʦʚʠʡ ʨʝʞʠʤ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʩʣʽʜ ʦʙʠʨʘʪʠ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʘʙʠ ʩʫʤʘʨʥʘ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʘ ʜʦʟʘ BED11 ʟʘ ʚʩʽ ʢʫʨʩʠ ʦʧʨʦʤʽʥʝʥʥʷ 

ʜʦʨʽʚʥʶʚʘʣʘ ʘʙʦ ʧʝʨʝʚʠʱʫʚʘʣʘ 145 ɻʨ. 
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3. ʈʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʟʦʢʨʝʤʘ, ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʥʫ, ʟʤʝʥʰʝʥʥʷ ʚʪʦʤʠ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʚʨʘʭʦʚʫʶʯʠ ʦʯʽʢʫʚʘʥʝ ʟʥʠʞʝʥʥʷ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʨʦʪʷʛʦʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʧʝʨʽʦʜʫ. 

4. ɿʘʧʨʦʚʘʜʠʪʠ ʩʧʝʮʠʬʽʯʥʫ ʘʢʪʠʚʥʫ ʽʤʫʥʦʪʝʨʘʧʽʶ ʥʘ ʦʩʥʦʚʥʽ ʜʝʥʜʨʠʪʥʠʭ 

ʢʣʽʪʠʥ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʤʝʪʦʜ 

ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʚʠʞʠʚʘʥʽʩʪʴ, ʤʘʻ ʥʠʟʴʢʠʡ 

ʧʨʦʬʽʣʴ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʜʦʙʨʝ ʧʝʨʝʥʦʩʠʪʴʩʷ ʧʘʮʽʻʥʪʘʤʠ. ʇʽʜ ʯʘʩ ʭʽʨʫʨʛʽʯʥʠʭ 

ʨʝʟʝʢʮʽʡ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʙʽʨ 

ʧʫʭʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʝʪʦʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʦʾ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʠ. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʘʣʫʯʝʥʥʷ ʚ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧʨʦʪʦʢʦʣ ʜʝʥʜʨʠʪʥʦ-

ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ 

ʢʘʪʝʛʦʨʽʡ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʨʦʛʥʦʟ 

(ʟʦʢʨʝʤʘ, ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʟ ʥʠʟʴʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ, ʧʨʠ 

ʥʝʨʘʜʠʢʘʣʴʥʦʤʫ ʚʠʜʘʣʝʥʥʽ ʧʫʭʣʠʥʠ, ʟ ʥʝʤʝʪʠʣʴʦʚʘʥʠʤ ʧʨʦʤʦʪʦʨʦʤ ʛʝʥʘ MGMT 

ʧʫʭʣʠʥʠ). 

5. ɺʧʨʦʚʘʜʠʪʠ ʥʘʩʪʫʧʥʠʡ ʨʝʞʠʤ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʜʠʥ ʟʘʚʝʨʰʝʥʠʡ ʢʫʨʩ ʚʘʢʮʠʥʘʮʽʾ 

ʤʘʻ ʩʢʣʘʜʘʪʠʩʷ ʟ ʰʝʩʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʽʥôʻʢʮʽʡ, ʟ ʚʚʝʜʝʥʥʷʤ ʦʜʠʥ ʨʘʟ ʥʘ ʤʽʩʷʮʴ ʧʨʠ 

ʢʦʥʪʨʦʣʽ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟ ʤʦʞʣʠʚʠʤʠ ʧʦʚʪʦʨʥʠʤʠ ʢʫʨʩʘʤʠ 

ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (ʜʦ 3ï5 ʢʫʨʩʽʚ) ʟʘ ʫʤʦʚʠ ʜʦʞʠʪʪʷ ʧʘʮʽʻʥʪʘ.  

6. ɺʧʨʦʚʘʜʠʪʠ ʽʤʫʥʦʤʦʥʽʪʦʨʠʥʛ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʫ ʚʘʢʮʠʥʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚ ʷʢʦʩʪʽ ʙʽʦʤʘʨʢʝʨʘ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʶ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʽʟ 

ʬʝʥʦʪʠʧʦʤ CD3+16+56+
 (ʅʂʊʂ) ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ ʧʦʨʦʛʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʦʮʽʥʢʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʪʘ ʧʨʦʛʥʦʟʫ ʚʠʞʠʚʘʥʦʩʪʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ ʊ-ʢʣʽʪʠʥ 

Ò 9 %; ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 4ï5 ʚʚʝʜʝʥʴ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ ï ʚʽʜʥʦʩʥʫ 

ʢʽʣʴʢʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ ʊ-ʢʣʽʪʠʥ Ò 13 %. 

7. ɯʤʧʣʝʤʝʥʪʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʦʮʽʥʢʠ 

ʚʽʜʧʦʚʽʜʽ ʛʝʥʦʤʫ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʜʦ ʧʽʜʭʦʜʽʚ ʟ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʈʝʢʦʤʝʥʜʫʚʘʪʠ ʤʝʪʦʜ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʜʣʷ 

ʚʢʣʶʯʝʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʨʦʪʦʢʦʣ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ 

ʚ ʷʢʦʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ 

(ʟʦʢʨʝʤʘ, ʚ ʷʢʦʩʪʽ ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ) ʷʢ ʱʦʜʦ ʜʽʾ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʘʢ ʽ ʥʝʨʘʜʽʘʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ (ʭʽʤʽʻʪʝʨʘʧʝʚʪʠʯʥʠʭ ʘʛʝʥʪʽʚ, 

ʪʘʨʛʝʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʦʱʦ). ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʩʪʫʧʝʥʝʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʥʦʤʫ ʪʘ ʨʦʟʨʦʙʢʠ 

ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʽʶ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʤʫ ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ. 
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8. ʉʪʚʦʨʠʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ, ʟ ʤʝʪʦʶ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ, 

ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʦ ʟʘʛʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʽʦʙʘʥʢʽʥʛʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʬʫʥʢʮʽʷʤʠ ʟʙʝʨʽʛʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʧʦʪʫʞʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʜʦʢʘʟʦʚʦʾ ʧʨʝʮʠʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ. 

 

ʉʇʀʉʆʂ ʅɸʋʂʆɺʀʍ ʇʋɹʃɯʂɸʎɯʁ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 
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ABSTRACT  

Zemskova O.V.  Optimization of complex treatment of patients with 

glioblastoma using hypofractionated radiation therapy.  ï Qualifying scientific work as 

a manuscript. 

A thesis for Doctor of Medical Sciences scientific degree in the speciality 

14.01.23 çRadiation diagnostics and radiation therapyè (22 ï Health care) ï The State 

Institution çRomodanov Neurosurgery Institute of the National Academy of Medical 

Sciences of Ukraineè, Kyiv, 2024. 

The dissertation presents a scientific rationale and a new solution to a problem 

relevant for modern medicine, in particular radiation therapy regarding optimizing of 

complex treatment of patients with glioblastoma through the implementation of 

hypofractionated radiation therapy and immunotherapy with a specific active 

mechanism. 

The dissertation includes five studies. Study No. 1 çIdentification of the 

Differential Treatment Effects with the Use of Standard and Hypofractionated 

Radiation Regimens in Patients with Glioblastomaè presents the results of the survival 

and subgroup analyses of 205 patients with newly diagnosed glioblastoma. The patients 

were divided into three groups based on their radiation regimen: SRT group (Standard 

Regimen) ï 49 (23,9 %) patients; HRT group (Hypofractionated Regimen) ï 110 

(53,7 %) patients; WBRT group (Whole Brain Radiotherapy) ï 46 (22,4 %) patients. 

The standard and hypofractionated RT regimens were found to increase OS and 

progression-free survival (PFS) when compared to WBRT (p=0,00000 and p=0,00000, 

respectively). The analyses did not demonstrate the advantages of SRT over the 

proposed hypofractionated regimen with respect to OS (p=0,07) and PFS (p=0,43). No 

grade 3ï5 radiation toxicity according to CTCAE v. 5.0 was observed in any of the 

three groups. Moreover, the cancer-specific survival (CSS) analysis did not show any 

significant differences between the SRT and the HRT group (p=0,07). The 

identification of subgroups with differential treatment effects showed that for the 

majority (45 of 48) of the analyzed clinical variants, there was no significant difference 

in the CSS by comparing the interpolated Weibull curves of the SRT and HRT groups 

according to the Kolmogorov-Smirnov test (pÓ0,05).  

In study No.2, entitled çQuality of Life of Patients with Glioblastoma After 

Hypofractionated and Standard Radiation Therapyè, the QOL of 159 patients with 
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newly diagnosed glioblastoma within the abovementioned cohort (SRT group vs. HRT 

group) was assessed using version 3.0 of the EORTC QLQ-C30 questionnaire 

(Fayers et al., 1995). Our data demonstrate a statistically significant higher QOL in the 

Global Health Status scale; Fatigue and Insomnia domains for HRT patients. 

Accordingly, the proposed hypofractionated RT regimen can be considered as an 

alternative to the standard regimen in terms of QOL. 

Study No. 3 is entitled çSurvival of Patients with Recurrent Glioblastoma 

Treated with Hypofractionated Irradiation in the Radiosurgical Regimenè. This 

retrospective study involved 68 patients with recurrent glioblastoma and aimed to 

analyze the survival after ultra-hypofractionation with single-fraction stereotactic 

radiosurgery (SRS) or fractionated stereotactic radiation surgery (FSRS) along with 

identifying factors contributing to improved survival. The median survival after SRS 

was 9.3 months (95 % CI 5,6ï22,7 months), with the majority of patients in the cohort 

(72 %) surviving at least six months after SRS, and one third of patients (34 %) 

surviving at least one year after SRS. The median CSS was 21,7 months (95 % CI 

16,4ï43,1 months), and the 2-year CSS survival rate was 48 %.  In the Cox regression 

model, the significant prognostic factors in the univariable analysis for CSS and 

survival after SRS included radical resection of the primary glioblastoma (p=0.00934 

and p=0.01592, respectively); female sex (p=0,04799 and p=0,02168, respectively); 

adjuvant temozolomide chemotherapy (p=0,03538 and p=0,02411, respectively); 

higher (80ï90 vs. 60ï70 points) Karnofsky performance status (p< 0,0001for both CSS 

and survival after SRS). The total biologically effective dose (BED), calculated for a/Ç 

ratio = 11 (Ŭ/ɓ ratio as a measure of intrinsic radiosensitivity of a specific tissue, 

measured in Gy), BED11 Ó145 Gy for all courses of irradiation was a significant 

positive predictor for CSS (p=0,030891).  

In Study No. 4 entitled çDendritic Cell Vaccination as Part of Complex 

Treatment for Patients with Glioblastomaè, it was found that the incorporation of DCV 

as part of the multimodal treatment for glioblastoma patients is both effective and safe, 

with a low toxicity profile according to CTCAE v. 5.0. The study analyzed a cohort of 

24 patients with newly diagnosed glioblastoma, and it was found that median OS was 

24,8 months (95 % CI, 18,7ï26,4 months), with a median survival after the start of 

DCV of 19,7 months (95 % CI, 15,8ï21,9 months). The specific thresholds for the 

proportion of natural killer T-cells (NKT cells) in the peripheral blood of glioblastoma 

patients undergoing DCV were identified. Patients with less than 9 % NKT cells before 

DCV had a less effective response to the treatment, with a median OS of 11 months, 

while those with more than 9 % NKT cells had a better response (p=0,01). Similarly, 

patients with over 13 % NKT cells after 4ï5 DCV administrations showed a more 

positive response to treatment (p=0,009).  

In a study entitled çAnalysis of Data on the Method of Comet Electrophoresis 

Under Neutral Conditions for Assessing the Genome Response to In Vitro Radiation 

Exposure in Patients with Glioblastomaè 85 unirradiated patients with glioblastoma 

and 14 healthy individuals participated. The study utilized the method of comet 

electrophoresis under neutral conditions (Comet-assay) to analyze non-irradiated and 

irradiated (in vitro, with a dose 1,0 Gy) lymphocytes of peripheral blood. The study 

https://paperpile.com/c/hGBmM4/8AYcQ
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focused on quantifying the genotoxic effect of ionizing radiation by measuring the 

parameters TailDNAPercent and TailMoment. It has been established that use of the 

comet electrophoresis enables to determine in vitro radiation-induced genotoxicity in 

peripheral blood lymphocytes of patients with glioblastoma. This is achieved through 

the assessment of the post-radiation genomic changes using the developed calibrated 

scale that ranges from normal to dangerous. The data derived from this study serve as 

the basis for further examination of the clinical relevance of radiobiological research 

and will likely contribute to the development of personalized radiation therapy. 

Key words: brain neoplasms; glioblastoma; complex treatment; radiation 

therapy; hypofractionation; stereotactic radiosurgery; quality of life; immunotherapy; 

autologous dendritic cell vaccine; comet electrophoresis. 
 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ, ʆɼʀʅʀʎʔ, 

ʉʂʆʈʆʏɽʅʔ ɯ ʊɽʈʄɯʅɯɺ 
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ɿɺ  ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʩ̔ʪʴ 
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