
 

28 ʘʧʨʝʣʷ 2017 ʛʦʜʘ ʫʰʣy ʠʟ ʞʠʟʥʠ ʚʳʜʘʶʱʠʡʩʷ ʨʦʩʩʠʡʩʢʠʡ ʭʠʤʠʢ-ʦʨʛʘʥʠʢ, 

ʫʯyʥʳʡ ʩ ʤʠʨʦʚʳʤ ʠʤʝʥʝʤ, ʦʩʥʦʚʘʪʝʣʴ ʰʢʦʣʳ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʚ ʈʦʩʩʠʠ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʠ ʪʦʥʢʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ 

ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʈɸʅ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ, ʙʝʩʩʤʝʥʥʳʡ ʇʨʝʟʠʜʝʥʪ 

ʄʆɹʀ-ʍʠʤ 

ʅʠʢʦʣʘʡ ʉʝʨʘʬʠʤʦʚʠʯ ɿʝʬʠʨʦʚ 

ɺʳʜʘʶʱʠʝʩʷ ʨʘʙʦʪʳ ʅʠʢʦʣʘʷ ʉʝʨʘʬʠʤʦʚʠʯʘ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʡ, 

ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʚʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʤʠʨʦʚʫʶ ʥʘʫʢʫ ʠ 

ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʫʶ ʠʟʚʝʩʪʥʦʩʪʴ, ʝʛʦ ʠʤʷ ʥʦʩʷʪ ʥʦʚʳʝ ʨʝʘʛʝʥʪʳ ʠ ʤʝʪʦʜʳ, ʧʦʜ ʝʛʦ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʢʣʘʩʩʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʅʠʢʦʣʘʝʤ ʉʝʨʘʬʠʤʦʚʠʯʝʤ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 1500 ʩʪʘʪʝʡ, ʧʦʜʛʦʪʦʚʣʝʥʘ 

ʙʣʠʩʪʘʪʝʣʴʥʘʷ ʧʣʝʷʜʘ ʫʯyʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʅʠʢʦʣʘʡ ʉʝʨʘʬʠʤʦʚʠʯ ʙʳʣ ʩʘʤʳʤ 

ʮʠʪʠʨʫʝʤʳʤ ʨʦʩʩʠʡʩʢʠʤ ʭʠʤʠʢʦʤ-ʦʨʛʘʥʠʢʦʤ. ʆʥ ʷʚʣʷʣʩʷ ʯʣʝʥʦʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʦʙʱʝʩʪʚ. ɿʘ 

ʩʚʦʠ ʟʘʩʣʫʛʠ ʅʠʢʦʣʘʡ ʉʝʨʘʬʠʤʦʚʠʯ ʥʘʛʨʘʞʜʥy ʦʨʜʝʥʘʤʠ ʠ ʤʝʜʘʣʷʤʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʄʆɹʀ-ʍʠʤʌʘʨʤʘ2017 ʧʨʦʡʜʸʪ ʚ ʇʘʤʷʪʴ ʦ ʥʘʰʝʤ ɺʳʜʘʶʱʝʤʩʷ ʇʨʝʟʠʜʝʥʪʝ.  
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ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ ʊʨʝʪʴʝʛʦ ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʉʠʤʧʦʟʠʫʤʘ ʧʦ ʄʝʜʠʮʠʥʩʢʦʡ, 

ʆʨʛʘʥʠʯʝʩʢʦʡ ʠ ɹʠʦʣʦʛʠʯʝʩʢʦʡ ʍʠʤʠʠ ʠ ʌʘʨʤʘʮʝʚʪʠʢʝ 2017 / ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʂ.ɺ. ʂʫʜʨʷʚʮʝʚʘ 

ʠ ɽ.ʄ. ʇʘʥʠʥʦʡ. ï ʄ. : çʇʝʨʦè, 2017. ï 140 ʩ. 
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ʄʝʜʠʮʠʥʩʢʘʷ ʭʠʤʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʭʠʤʠʯʝʩʢʫʶ 

ʜʠʩʮʠʧʣʠʥʫ, ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝʤʠ ʚʝʜʫʱʠʤʠ ʤʠʨʦʚʳʤʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʚ ʩʦʟʜʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʢʘʨʩʪʚ. ɺ 2011 ʛ. ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

ç02.00.16 ī ʤʝʜʠʮʠʥʩʢʘʷ ʭʠʤʠʷè ʚʥʝʩʝʥʘ ʚ ʨʝʝʩʪʨ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ (ɺɸʂ) 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʜʣʷ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯyʥʳʭ 

ʩʪʝʧʝʥʝʡ ʢʘʥʜʠʜʘʪʘ ʠ ʜʦʢʪʦʨʘ ʥʘʫʢ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʳʡ ʩʦʚʝʪ ɼ 501.001.69 ʧʨʠ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʅ.ʉ. ɿʝʬʠʨʦʚʘ ʧʨʦʚʸʣ ʧʨʠʩʫʞʜʝʥʠʝ ʧʝʨʚʳʭ ʫʯʸʥʳʭ 

ʩʪʝʧʝʥʝʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 02.00.16. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʥʮʝʧʮʠʡ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ 

ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʤʠʰʝʥʴ (ʬʝʨʤʝʥʪ, ʨʝʮʝʧʪʦʨ, ʠʦʥʥʳʡ ʢʘʥʘʣ, 

ɼʅʂ, ʈʅʂ) ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʟʘʧʫʩʢʘʝʪ ʯʝʨʝʟ ʵʪʫ ʤʠʰʝʥʴ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʣʝʢʘʨʩʪʚʦ, ʠ ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʯʝʨʝʟ ʩʣʦʞʥʫʶ 

ʮʝʧʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠʚʦʜʷʪ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʦʪʢʣʠʢʫ 

ʦʨʛʘʥʠʟʤʘ. ʉ ʮʝʣʴʶ ʦʙʩʫʞʜʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ, 

ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠʟ ʦʙʣʘʩʪʝʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ ʜʣʷ ʫʯʘʩʪʠʷ ʚ 

ʨʝʘʣʠʟʘʮʠʠ drug discovery ʧʨʦʝʢʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ 

ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʚ ʈʌ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʢʦʦʧʝʨʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʢʘʬʝʜʨʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʠ ʪʦʥʢʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤʝʥʠ 

ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʪ ʩʠʤʧʦʟʠʫʤʳ ʩʝʨʠʠ ʄʆɹʀ 

www.mobi-chem.org. 

ɺ ʥʘʩʪʦʷʱʝʤ ʉʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʫʯʥʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʝʤʘʪʠʢʝ ʄʆɹʀ-ʍʠʤʌʘʨʤʘ2017.  

ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʭʠʤʠʯʝʩʢʠʭ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

 

 

 

 

 

ʀʟʜʘʪʝʣʴʩʪʚʦ çʇʝʨʦè 

109052, ʄʦʩʢʚʘ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʫʣ., ʜ. 29ï33, ʩʪʨ. 27, ʢʦʤ. 105 

ʊʝʣ.: (495) 973ï72ï28, 665ï34ï36 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 02.05.2017. ʌʦʨʤʘʪ 60Ĭ90/16. 

ɹʫʤʘʛʘ ʦʬʩʝʪʥʘʷ. ʋʩʣ. ʧʝʯ. ʣ. 8,75. ʊʠʨʘʞ 170 ʵʢʟ. ɿʘʢʘʟ 298. 

ʆʪʧʝʯʘʪʘʥʦ ʚ ʆʆʆ çʀʟʜʘʪʝʣʴʩʪʚʦ çʇʝʨʦè  
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ɹɽʃʂʆɺɸʗ ʀʅɾɽʅɽʈʀʗ ʆʂʉʀɼɸɿʓ D-ɸʄʀʅʆʂʀʉʃʆʊ ɼʃʗ 

ʇʆɺʓʐɽʅʀʗ ʆʂʀʉʃʀʊɽʃʔʅʆʁ ʉʊɸɹʀʃʔʅʆʉʊʀ 

 
ɸʪʨʦʰʝʥʢʦ ɼ.ʃ.1,2, ʂʘʨʥʘʫʭʦʚ ɺ.ʂ.1, ʉʘʚʠʥ ʉ.ʉ.1,2, ʊʠʰʢʦʚ ɺ.ʀ.1,2,3 

 
1ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

2ʆʆʆ çʀʥʥʦʚʘʮʠʠ ʠ ʚʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʄɻʋè 
3ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʠ ʠʤ. ɸ.ʅ. ɹʘʭʘ ʌʀʎ ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʈɸʅ 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

atrdenis@gmail.com 

 

ʌʝʨʤʝʥʪʳ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʯʘʩʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ 

ʧʨʦʙʣʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʥʠʟʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʬʝʨʤʝʥʪʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʝ. ʇʦʵʪʦʤʫ 

ʬʝʨʤʝʥʪʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ɼʣʷ ʬʝʨʤʝʥʪʦʚ 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʘ ʚʦ ʚʨʝʤʷ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ 

ʦʢʩʠʜʘʟʳ D-ʘʤʠʥʦʢʠʩʣʦʪ ʠʟ ʜʨʦʞʞʝʡ Trigonopsis variabilis (TvDAAO), ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ 

ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ ʬʝʨʤʝʥʪʘ ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

TvDAAO ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ 7-ʘʤʠʥʦʮʝʬʘʣʦʩʧʦʨʘʥʦʚʦʡ ʢʠʩʣʦʪʳ (7-ɸʇʂ) ʠʟ 

ʮʝʬʘʣʦʩʧʦʨʠʥʘ C. 7-ɸʇʂ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʷʜʨʦʤ ʜʣʷ ʩʠʥʪʝʟʘ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʢʦʣʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ, ʢʘʪʘʣʠʟʠʨʫʝʤʦʡ TvDAAO, ʦʙʨʘʟʫʝʪʩʷ ʧʝʨʦʢʩʠʜ ʚʦʜʦʨʦʜʘ, 

ʢʦʪʦʨʳʡ ʠʥʘʢʪʠʚʠʨʫʝʪ ʬʝʨʤʝʥʪ. ʎʝʣʴʶ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʙʝʣʢʦʚʦʡ ʠʥʞʝʥʝʨʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ TvDAAO, ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʡʩʪʚʠʶ 

ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʙʝʣʢʘʭ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʦʢʠʩʣʝʥʠʶ ʦʩʪʘʪʢʠ ʤʝʪʠʦʥʠʥʘ ʠ ʮʠʩʪʝʠʥʘ. 

ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʟʘʤʝʥ ʨʷʜʘ ʦʩʪʘʪʢʦʚ ʤʝʪʠʦʥʠʥʘ ʠ ʮʠʩʪʝʠʥʘ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ [1]. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ TvDAAO ʠ 

ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʢʩʠʜʘʟ 

D-ʘʤʠʥʦʢʠʩʣʦʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʟʘʤʝʥʳ. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʧʣʘʟʤʠʜʳ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ tvdaao, ʢʦʜʠʨʫʶʱʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʟʘʤʝʥʳ. ʄʫʪʘʥʪʥʳʝ ʬʝʨʤʝʥʪʳ ʙʳʣʠ ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʳ ʚ ʢʣʝʪʢʘʭ E.coli, 

ʚʳʜʝʣʝʥʳ ʚ ʚʳʩʦʢʦʦʯʠʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʤʫʪʘʥʪʥʳʝ ʬʦʨʤʳ TvDAAO ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ TvDAAO ʜʠʢʦʛʦ ʪʠʧʘ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʛʨʘʥʪ 16-14-00043). 

 

1. Atroshenko D.L., Golubev I.V., Savin S.S., Tishkov V.I. // Moscow Univ. Chem. Bull. 2016. 

Vol. 71, ˉ 4, P. 243ï252.  
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ʕʃɽʂʊʈʆʉʀʅʊɽɿ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ʆʈɻɸʅʀʏɽʉʂʀʍ 

ʇʆʃʀʉʋʃʔʌʀɼʆɺ 
 

ʅ.ʊ. ɹʝʨʙʝʨʦʚʘ, ɽ.ɺ. ʐʠʥʢʘʨʴ, ʀ.ɺ. ʉʤʦʣʷʥʠʥʦʚ 

ɸʩʪʨʘʭʘʥʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

berberova@astu.org 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʠʩʫʣʴʬʠʜʳ (R2Sn) ʚʳʟʳʚʘʶʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠ ʷʚʣʷʶʪʩʷ 

ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʳʩʪʫʧʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʵʥʜʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʝʨʦʚʦʜʦʨʦʜʘ (prodrugs). ɺ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ R2Sn ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʦʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʭ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʚʝʱʝʩʪʚ, ʠʭ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʦʚ 

ʧʨʦʮʝʩʩʘ ʚʫʣʢʘʥʠʟʘʮʠʠ ʢʘʫʯʫʢʘ, ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʫʣʴʬʠʜʠʨʫʶʱʠʭ 

ʘʛʝʥʪʦʚ ʚ ʢʘʪʘʣʠʟʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʨʦʮʝʤʝʥʪʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ R2Sn ʠʩʧʦʣʴʟʫʶʪ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʠ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʪʠʦʣʳ ʠ 

ʨʘʟʣʠʯʥʳʝ ʩʫʣʴʬʠʨʫʶʱʠʝ ʘʛʝʥʪʳ (Snʉl2, S2ʉl2, S8, CS2). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ H2S ï S8 ʙʳʣʘ 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʠʥʪʝʟʘ R2Sn ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʣʠʟʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʢʮʠʡ ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʩʝʨʳ c ʮʠʢʣʦʘʣʢʘʥʘʤʠ I -VIII , ʠʭ ʛʘʣʦʛʝʥʧʨʦʠʟʚʦʜʥʳʤʠ IX -

XII  ʠ ʮʠʢʣʦʘʣʢʝʥʘʤʠ (XIII , XIV ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʘʮʠʠ H2S ʠ S8: 

 
ʆʜʥʦʨʝʘʢʪʦʨʥʳʡ ʵʣʝʢʪʨʦʩʠʥʪʝʟ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʦʣʠʩʫʣʴʬʠʜʦʚ ʧʨʦʪʝʢʘʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʫʙʩʪʨʘʪʘ ʧʦ ʪʨʝʤ ʚʦʟʤʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ ʨʝʘʢʮʠʠ ï ʟʘʤʝʱʝʥʠʝ (ʨʘʜʠʢʘʣʴʥʦʝ ɸ, ʥʫʢʣʝʦʬʠʣʴʥʦʝ ɺ) ʠʣʠ ʨʘʜʠʢʘʣʴʥʦʝ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʉ:  

 
ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʧʦʩʦʙʳ ʦʪʣʠʯʘʶʪ ʤʷʛʢʠʝ ʫʩʣʦʚʠʷ (ʢʦʤʥʘʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʘʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ) ʧʨʦʚʝʜʝʥʠʷ ʩʠʥʪʝʟʘ ʚʚʠʜʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʝʜʦʢʩ-ʘʢʪʠʚʘʮʠʠ H2S ʠ S8. ɺʘʨʴʠʨʦʚʘʥʠʝ 

ʚʨʝʤʝʥʠ ʵʣʝʢʪʨʦʩʠʥʪʝʟʘ, ʩʧʦʩʦʙʘ ʘʢʪʠʚʘʮʠʠ (ʘʥʦʜʥʘʷ ʠ ʢʘʪʦʜʥʘʷ), ʩʦʦʪʥʦʰʝʥʠʷ 

ʨʝʘʛʝʥʪ:ʩʫʙʩʪʨʘʪ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ ˉ17-13-01168).  
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ʉɽʅʉʀɹʀʃʀɿɸʊʆʈʓ ɼʃʗ ɸʅʊʀʄʀʂʈʆɹʅʆʁ 

ʌʆʊʆɼʀʅɸʄʀʏɽʉʂʆʁ ʊɽʈɸʇʀʀ: ʉʀʅʊɽɿ, ʉʆʃʖɹʀʃʀɿɸʎʀʗ, 

ʉʈɽɼʉʊɺɸ ɼʆʉʊɸɺʂʀ, ɹʀʆʃʆɻʀʏɽʉʂʆɽ ʊɽʉʊʀʈʆɺɸʅʀɽ 

ɼ.ɹ. ɹʝʨʝʟʠʥ1, ɸ.ɺ. ʂʫʩʪʦʚ2, ɼ.ɺ. ɹʝʣʳʭ3, ɽ.ɸ. ɺʝʥʝʜʠʢʪʦʚ2, ʆ.ɺ. ʐʫʭʪʦ1, ɽ.ɸ. ɻʘʨʘʩʴʢʦ4 

1 ʌɻɹʆʋ ɺʆ çʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʅʀʀ 

ʤʘʢʨʦʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʛ. ʀʚʘʥʦʚʦ; E-mail: berezin@isuct.ru 
2 ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʨʘʩʪʚʦʨʦʚ ʠʤ. ɻ.ɸ. ʂʨʝʩʪʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʀʚʘʥʦʚʦ 

3 ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʌɻɹʋʅ ʂʦʤʠ ʅʎ ʋʨʆ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʉʳʢʪʳʚʢʘʨ 
4 ʌɻɹʆʋ ɺʇʆ ʀʚʘʥʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʚʘʥʦʚʦ 

ʄʝʪʦʜ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (ʌɼʊ), ʦʙʣʘʜʘʶʱʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʣʝʯʝʥʠʷ ʨʷʜʦʤ ʷʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʥʠʟʢʘʷ ʠʥʚʘʟʠʚʥʦʩʪʴ, ʣʦʢʘʣʴʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʚʳʢʘʥʠʷ ʢ ʧʨʝʧʘʨʘʪʘʤ, ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ [1-3]. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʠʘʜʝ çʢʠʩʣʦʨʦʜ ï ʩʚʝʪ ï 

ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨè ʠʛʨʘʶʪ ʠʤʝʥʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʣʝʜʥʝʛʦ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʝ 

ʧʦʛʣʦʱʝʥʠʝ ʌʉ ʚ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʥʛʣʝʪʥʳʡ 

ʢʠʩʣʦʨʦʜ, ʘʤʬʠʬʠʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʤʦʣʝʢʫʣ, ʥʠʟʢʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʘʛʨʝʛʘʮʠʠ, ʙʳʩʪʨʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʢʣʝʪʢʘʭ-ʤʠʰʝʥʷʭ ʠʣʠ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʠʟʢʘʷ ʪʝʤʥʦʚʘʷ ʠ ʚʳʩʦʢʘʷ ʮʝʣʝʚʘʷ 

ʬʦʪʦʪʦʢʩʠʯʥʦʩʪʴ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʵʪʠʤ ʫʩʣʦʚʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʌʉ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʥʳʭ ʭʣʦʨʦʬʠʣʣʘ ʘ [4]. 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʩʠʥʪʝʟʠʨʦʚʘʥ ʨʷʜ ʭʣʦʨʠʥʦʚ ʩ ʛʠʜʨʦʬʠʣʴʥʳʤʠ ʠ (ʠʣʠ) ʦʙʣʘʜʘʶʱʠʤʠ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ ʬʨʘʛʤʝʥʪʘʤʠ [5]. ʀʟʫʯʝʥʳ ʫʩʣʦʚʠʷ ʠʭ ʘʩʩʦʮʠʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ, 

ʤʦʜʝʣʠʨʫʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ. ʆʙʥʘʨʫʞʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʤʠʮʝʣʣʳ ʥʝʠʦʥʦʛʝʥʥʳʭ ʇɸɺ ʠʣʠ ʤʘʪʨʠʮʳ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʦʣʠʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʜʦʩʪʘʚʢʠ ʧʨʝʧʘʨʘʪʦʚ ʢ ʦʯʘʛʫ ʠʥʬʝʢʮʠʠ [6]. 

ʀʟʫʯʝʥʳ ʩʧʦʩʦʙʥʦʩʪʴ ʌʉ ʢ ʬʦʪʦʦʢʠʩʣʝʥʠʶ, ʘ ʪʘʢʞʝ ʢ ʛʝʥʝʨʘʮʠʠ ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʢʘʢ 

ʢʣʶʯʝʚʦʡ ʩʪʘʜʠʠ ʌɼʊ [7]. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤ-ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʛʨʠʙʢʦʚ, ʠʟʫʯʝʥʘ 

ʠʭ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ  ʚ ʦʪʥʦʰʝʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ [8]. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ (ʩʦʛʣʘʰʝʥʠʝ ˉ 15-13-00096). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʎʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʫʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʌɻɹʆʋ ɺʆ çʀɻʍʊʋè. 
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ɼʀɿɸʁʅ ʀʅɻʀɹʀʊʆʈʆɺ ʈɸʉʊɺʆʈʀʄʆʁ ʕʇʆʂʉʀɼɻʀɼʈʆʃɸɿʓ sEH 
 

ɹʫʪʦʚ ɻ.ʄ., ɹʫʨʤʠʩʪʨʦʚ ɺ.ɺ. 

ɺʦʣʞʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) 

ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

404121, ʛ. ɺʦʣʞʩʢʠʡ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣ., ʫʣ. ʕʥʛʝʣʴʩʘ, 42ʘ. butov@volpi.ru 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ ʜʠʟʘʡʥʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʠʰʝʥʴ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʨʘʩʪʚʦʨʠʤʦʡ ʵʧʦʢʩʠʜʛʠʜʨʦʣʘʟʳ ʯʝʣʦʚʝʢʘ (sEH, ɽ.ʉ. 3.3.2.10.) ʥʘ 

ʦʩʥʦʚʝ ʘʜʘʤʘʥʪʠʣʩʦʜʝʨʞʘʱʠʭ 1,3-ʜʠʟʘʤʝʱʝʥʥʳʭ ʤʦʯʝʚʠʥ, ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʤʠʨʦʚʳʝ ʘʥʘʣʦʛʠ ʧʦ ʠʥʛʠʙʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʩʪʦʡʢʦʩʪʠ. 

ʇʦʣʫʯʝʥʳ ʠʥʛʠʙʠʪʦʨʳ ʩ ʠʟʤʝʥʸʥʥʦʡ ʧʝʨʚʠʯʥʦʡ ʬʘʨʤʘʢʦʬʦʨʥʦʡ ʛʨʫʧʧʦʡ (ɸ), 

ʚʢʣʶʯʘʶʱʝʡ ʩʧʝʡʩʝʨʳ ʤʝʞʜʫ ʘʜʘʤʘʥʪʠʣʴʥʦʡ R ʠ ʫʨʝʠʜʥʦʡ ʛʨʫʧʧʘʤʠ, ʜʦʥʦʨʥʳʝ, ʘʢʮʝʧʪʦʨʥʳʝ 

ʠ ʩʪʝʨʠʯʝʩʢʠ ʦʙʲʝʤʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ ʚ ʘʜʘʤʘʥʪʠʣʴʥʦʤ ʨʘʜʠʢʘʣʝ R (C); ʠʥʛʠʙʠʪʦʨʳ ʩ 

ʬʘʨʤʘʢʦʬʦʨʥʦʡ ʛʨʫʧʧʦʡ ʜʨʫʛʦʛʦ ʪʠʧʘ (ɺ ʠ D); ʠʥʛʠʙʠʪʦʨʳ ʩ ʚʪʦʨʠʯʥʳʤʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤʠ 

ʬʘʨʤʘʢʦʬʦʨʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʠʝ ʚʪʦʨʫʶ ʟʘʱʠʱʝʥʥʫʶ ʫʨʝʠʜʥʫʶ ʛʨʫʧʧʫ, 

ʦʪʜʝʣʝʥʥʫʶ ʦʪ ʧʝʨʚʦʡ ʨʘʟʣʠʯʥʳʤʠ ʣʠʥʢʝʨʘʤʠ Z (Ea-b): 

 

 (C)  (D)  

 

 

 a     b 

       (E) 

 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʧʝʨʚʠʯʥʦʡ ʬʘʨʤʘʢʦʬʦʨʥʦʡ ʛʨʫʧʧʳ ʥʘ 

ʠʥʛʠʙʠʪʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʩʪʚʦʨʠʤʳʭ ʵʧʦʢʩʠʜʛʠʜʨʦʣʘʟ ʯʝʣʦʚʝʢʘ (Human sEH), 

ʤʳʰʝʡ (Mouse sEH) ʠ ʢʨʳʩ (Rat sEH). ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʫʢʪʫʨʘ ï ʠʥʛʠʙʠʪʦʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ (IC50).  

ʅʘʡʜʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʪʘʢʠʝ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʠʥʛʠʙʠʪʦʨʦʚ, ʢʘʢ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʘ ʤʠʢʨʦʩʦʤʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʛʠʙʠʪʦʨʦʚ-ʣʠʜʝʨʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʠʢʨʦʩʦʤ ʧʝʯʝʥʠ (s9) ʯʝʣʦʚʝʢʘ ʠ ʤʳʰʝʡ, ʘ ʪʘʢʞʝ ʧʫʪʠ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ. ʇʨʝʜʣʦʞʝʥʳ ʧʫʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʥʛʠʙʠʪʦʨʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʧʨʝʢʫʨʩʦʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ: 

ʘʜʘʤʘʥʪʠʣʩʦʜʝʨʞʘʱʠʭ ʢʠʩʣʦʪ, ʭʣʦʨʘʥʛʠʜʨʠʜʦʚ, ʠʟʦʮʠʘʥʘʪʦʚ ʠ ʘʤʠʥʦʚ. 

ʅʦʚʳʝ ʠʥʛʠʙʠʪʦʨʳ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʣʝʯʝʥʠʷ ʨʷʜʘ ʩʦʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ, ʪʫʙʝʨʢʫʣʝʟ, ʛʠʧʝʨʪʦʥʠʷ, ʨʘʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ.  

ʀʥʛʠʙʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʠʢʨʦʩʦʤʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚ 

ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ɼʝʚʠʩʝ (ʉʐɸ).  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ï ʈʝʛʠʦʥʳ (ɻʨʘʥʪ ˉ 16-43-340116, 

ʨ_ʘ) ʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʯʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘ 2017-2019 ʛʛ. 

(ʧʨʦʝʢʪ 4.7491.2017/ɹʏ).   
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ʇʈʆʄʆʊʀʈʋɽʄʓɽ ʎʀʅʂʆʄ ʀ ʉɸʄɸʈʀɽʄ ʈɽɸʂʎʀʀ 

ʈɽʌʆʈʄɸʊʉʂʆɻʆ ɸɿɽʊʀɼʀʅ-2-ʆʅɸ 

ɿ.ʈ. ɺʘʣʠʫʣʣʠʥʘ, ʃ.ʉ. ʍʘʩʘʥʦʚʘ, ɸ.ɺ. ɸʨʩʣʘʥʦʚ, ʅ.ʂ. ʉʝʣʝʟʥʝʚʘ, ʌ.ɸ. ɻʠʤʘʣʦʚʘ 

ʋʬʠʤʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʠʤʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

450054, ʋʬʘ, ʧʨ. ʆʢʪʷʙʨʷ, 71; e-mail: bioreg@anrb.ru 

 

 ɸʥʪʠʙʠʦʪʠʢʠ ɓ-ʣʘʢʪʘʤʥʦʛʦ ʨʷʜʘ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʙʦʨʴʙʝ ʩ 

ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [1]. ʀʟ-ʟʘ ʧʨʦʙʣʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʦʯʝʚʠʜʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʪʨʫʢʪʫʨ. 

 ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩ ʮʝʣʴʶ ʚʳʭʦʜʘ ʢ ʥʦʚʳʤ ʩʪʨʫʢʪʫʨʘʤ ʠʟʫʯʠʣʠ Zn-,Sm-ʧʨʦʤʦʪʠʨʫʝʤʳʝ 

ʨʝʘʢʮʠʠ ʈʝʬʦʨʤʘʪʩʢʦʛʦ ʘʟʝʪʠʜʠʥ-2-ʦʥʘ 1 ʩ 2-ʛʘʣʦʛʝʥʠʜʘʤʠ ʠ ʤʝʟʠʣʘʪʦʤ ʧʨʦʠʟʚʦʜʥʳʭ 

ʧʨʦʧʠʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʘʢʨʠʣʘʪʦʚ. ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʘʟʝʪʠʜʠʥ-2-ʦʥʳ 2, 4, 5 ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʥʘʤʠ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʝʢʫʨʩʦʨʳ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ɓ-ʣʘʢʪʘʤʘʤ.  
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 ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʧʨʠ ʧʦʧʳʪʢʝ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʮʠʢʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʥʦʛʦ 

ʘʟʝʪʠʜʠʥ-2-ʦʥʘ 8 ʥʘʙʣʶʜʘʣʠ ʥʝʦʙʳʯʥʫʶ ʬʨʘʛʤʝʥʪʘʮʠʶ ʩ ʨʘʟʨʳʚʦʤ N1-C4-ʩʚʷʟʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʘʮʠʢʣʠʯʝʩʢʦʛʦ ʘʤʠʜʘ 9. 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ15-

13-00039). 

1. Wang F-.D., Lin M-.L., Lee W-.S., Liu C-.Y. Int. J. Antimicrob. Agents 2004, 23, 590.   
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ʊʈɸʅʉʇʆʈʊʅʓɽ ʉɺʆʁʉʊɺɸ ʅʆɺʓʍ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ 

ʇʈʆʀɿɺʆɼʅʓʍ 1,2,4-ʊʀɸɼʀɸɿʆʃɸ: ʈɸʉʊɺʆʈʀʄʆʉʊʔ, 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ, ʇʈʆʅʀʎɸɽʄʆʉʊʔ 

ʊ.ɺ. ɺʦʣʢʦʚʘ 1, ɸ.ʅ. ʇʨʦʰʠʥ 2Ě ɻ.ʃ. ʇʝʨʣʦʚʠʯ1,  ʀ.ɺ. ʊʝʨʝʭʦʚʘ 1  

1 ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʨʘʩʪʚʦʨʦʚ ʠʤ. ɻ.ɸ. ʂʨʝʩʪʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʈʦʩʩʠʷ, 153045 

ʀʚʘʥʦʚʦ, ʫʣ. ɸʢʘʜʝʤʠʯʝʩʢʘʷ, 1. 

ʊʝʣ.: +7(4932)351545. E-mail: vtv@isc-ras.ru 
2 ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʈʦʩʩʠʷ; 142432, 

ʏʝʨʥʦʛʦʣʦʚʢʘ, ʉʝʚʝʨʥʳʡ ʧʨ-ʜ, 1 

 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʦ ʤʥʝʥʠʶ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʦ ʠʟ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ ʠ ʩʦʧʦʩʪʘʚʠʤʦ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩ ʢʘʨʜʠʘʣʴʥʳʤʠ ʠ ʮʝʨʝʙʨʘʣʴʥʳʤʠ ʠʥʬʘʨʢʪʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʚʝʱʝʩʪʚ-ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʦʚ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʩʪʫʧʘʝʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʢʨʠʥʠʥʛ ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʫʢʪʫʨ, ʧʨʦʷʚʣʷʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢ ʨʝʮʝʧʪʦʨʘʤ. ʇʨʠ ʵʪʦʤ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢ ʤʝʩʪʫ ʜʝʡʩʪʚʠʷ (ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʚʦʡʩʪʚʘ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʪʘʜʠʝʡ ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʜʦʩʪʫʧʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦʣʫʯʝʥʠʝ 

ʪʘʢʠʭ ʩʢʨʠʥʠʥʛʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʤʝʤʙʨʘʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʠʤʠʪʠʨʫʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʳ, ʩʦʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʜʠʟʘʡʥʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʥʳʝ 1,2,4-ʪʠʘʜʠʘʟʦʣʘ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʡ. ɼʣʷ ʧʝʨʚʠʯʥʦʡ ʦʮʝʥʢʠ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʯʘʩʪʦ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʚʝʱʝʩʪʚ ʥʘ 

ʛʣʫʪʘʤʘʪ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʟʘʭʚʘʪ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʩʠʥʘʧʪʦʩʦʤ ʈ2-ʬʨʘʢʮʠʠ ʤʦʟʛʘ ʢʨʳʩ 

[1]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʦʮʝʥʢʘ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ ʚʣʠʷʪʴ ʥʘ ʢʘʣʴʮʠʝʚʳʝ ʪʦʢʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ 

ʛʣʫʪʘʤʘʪʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠʭ ʦʙʱʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʢʘʯʝʩʪʚʝ 

ʚʦʟʤʦʞʥʳʭ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʦʚ (ʚ ʩʣʫʯʘʝ ʠʥʛʠʙʠʨʦʚʘʥʠʷ) ʠʣʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ (ʚ 

ʩʣʫʯʘʝ ʘʢʪʠʚʘʮʠʠ). ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʥʳʭ 1,2,4-ʪʠʘʜʠʘʟʦʣʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʪʝʨʘʧʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. 

ɼʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʥʳʭ 1,2,4-ʪʠʘʜʠʘʟʦʣʘ (22 

ʩʦʝʜʠʥʝʥʠʷ) ʦʧʨʝʜʝʣʝʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ pH 7.4, ʤʦʜʝʣʠʨʫʶʱʝʤ ʧʣʘʟʤʫ 

ʢʨʦʚʠ, ʠʟʤʝʨʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʢʪʘʥʦʣ/ʙʫʬʝʨ pH 7.4 ʠ ʧʦʣʫʯʝʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʯʝʨʝʟ ʥʦʚʳʡ ʙʘʨʴʝʨ PermeapadÊ, ʠʤʠʪʠʨʫʶʱʠʡ ʣʠʧʠʜʥʳʡ ʩʣʦʡ 

ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʜʠʬʬʫʟʠʦʥʥʦʡ ʷʯʝʡʢʝ ʌʨʘʥʮʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʨʦʜʳ ʠ 

ʧʦʣʦʞʝʥʠʷ ʟʘʤʝʩʪʠʪʝʣʝʡ (R) ʥʘ 

ʚʝʣʠʯʠʥʳ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʬʨʘʛʤʝʥʪ 1,2,4-

ʪʠʘʜʠʘʟʦʣʘ [2], ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ, ʪʘʢ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʃʠʪʝʨʘʪʫʨʘ 

[1] ʇʝʪʨʦʚʘ ʃ.ʅ., ɹʘʯʫʨʠʥ ʉ.ʆ. ɹʶʣ. ʵʢʩʧ. ʙʠʦʣ. ʠ ʤʝʜ, 2006, 142, 7, 51. 

[2] Volkova T.V. et al. Med.Chem.Commun., 2017, 8, 162. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ (ʧʨʦʝʢʪ ˉ15-13-10017).  
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ɼʀɿɸʁʅ, ʉʀʅʊɽɿ, ʀʉʉʃɽɼʆɺɸʅʀʗ ɸʂʊʀɺʅʆʉʊʀ ʈʗɼɸ 

ʀʄʀɼɸɿʆ[2.1-b]ɹɽʅɿʆʊʀɸɿʆʃʆɺ ɺ ʂɸʏɽʉʊɺɽ ɸʃʃʆʉʊɽʈʀʏɽʉʂʀʍ 

ʄʆɼʋʃʗʊʆʈʆɺ ɻɸʄʂɸ-ʈɽʎɽʇʊʆʈʆɺ 
 

ʖ.ɸ. ɺʦʣʢʦʚʘ,1 ʊ.ɸ. ʊʠʭʦʥʦʚʘ,1 ʀ.ɺ. ʈʘʩʩʦʭʠʥʘ,1 ɺ.ɹ. ʎʚʝʪʢʦʚ,1 E.ɸ. ʂʦʥʜʨʘʭʠʥ,2  

ɻ.ʀ. ʂʦʚʘʣʝʚ,2 ʀ.ɺ. ɿʘʚʘʨʟʠʥ1 

 
1ʀʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ʅ. ɼ. ɿʝʣʠʥʩʢʦʛʦ ʈɸʅ, ʄʦʩʢʚʘ, ʃʝʥʠʥʩʢʠʡ ʧʨʦʩʧ., ʜ.47 

2 ʅʀʀ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠʤʝʥʠ ɺ. ɺ. ɿʘʢʫʩʦʚʘ, ʄʦʩʢʚʘ, ʫʣ. ɹʘʣʪʠʡʩʢʘʷ, ʜ.8 

 

ʈʝʮʝʧʪʦʨʳ ɔ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʪʠʧʘ ɸ (ɻɸʄʂɸ) ï ʧʝʥʪʘʤʝʨʥʳʝ ʣʠʛʘʥʜ-ʟʘʚʠʩʠʤʳʝ 

ʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɔ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ. ɻɸʄʂɸ ʦʪʚʝʯʘʶʪ ʟʘ 

ʪʦʢ ʠʦʥʦʚ ʭʣʦʨʘ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʠʰʝʥʷʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʢʣʶʯʝʚʳʝ ʧʨʦʮʝʩʩʳ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ. ʈʝʮʝʧʪʦʨʳ ɻɸʄʂɸ ʥʘʧʨʷʤʫʶ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʎʅʉ: ʜʝʧʨʝʩʩʠʠ, ʰʠʟʦʬʨʝʥʠʠ, ʙʠʧʦʣʷʨʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ, ʙʝʩʩʦʥʥʠʮʝ, 

ʵʧʠʣʝʧʩʠʠ, ʘʣʢʦʛʦʣʠʟʤʝ ʠ ʪʜ. [1] ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʠʩʢ ʥʦʚʳʭ ʣʠʛʘʥʜʦʚ ʩ ɻɸʄʂɸ-ʤʦʜʫʣʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʠʭ, ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʠ 

ʩʥʦʪʚʦʨʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘʤʠ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʨʘʮʠʦʥʘʣʴʥʳʡ ʜʠʟʘʡʥ ʥʦʚʳʭ ʤʦʜʫʣʷʪʦʨʦʚ 

ɻɸʄʂɸ ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʠʤʠʜʘʟʦ[2.1-b]ʙʝʥʟʦʪʠʘʟʦʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʉʪʨʫʢʪʨʫʨʘ 

ʠʤʠʜʘʟʦ[2,1-b]ʙʝʥʟʦʪʠʘʟʦʣʴʥʳʭ ʣʠʛʘʥʜʦʚ ʙʳʣʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʜʦʢʠʥʛʘ ʩ ʫʯʝʪʦʤ ʠʭ ʩʨʦʜʩʪʚʘ ʢ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʤʫ ʩʘʡʪʫ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂɸ ʨʝʮʝʧʪʦʨʘ. ʉ 

ʧʦʤʦʱʴʶ ʪʘʥʜʝʤʥʦʡ ʤʝʜʴ-ʢʘʪʘʣʠʟʠʨʫʝʤʦʡ 5-exo dig ʨʝʘʢʮʠʠ ʢʦʥʜʝʥʩʘʮʠʠ ʘʮʝʪʠʣʝʥʦʚ ʩ 

ʦʩʥʦʚʘʥʠʷʤʠ ʐʠʬʬʘ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ 2-ʘʤʠʥʦʙʝʥʟʦʪʠʘʟʦʣʦʚ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʣʴʜʝʛʠʜʦʚ [2], 

ʙʳʣʘ ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʩʝʨʠʷ ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʚʳʩʦʢʦʘʬʬʠʥʥʳʭ ʣʠʛʘʥʜʦʚ. ʆʮʝʥʢʘ ʩʨʦʜʩʪʚʘ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢ ɻɸʄʂɸ ʨʝʮʝʧʪʦʨʫ ʤʝʪʦʜʦʤ ʨʘʜʠʦʣʠʛʘʥʜʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʩʚʷʟʳʚʘʥʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (IC50 10-320 

ʥʄ). 

 

 
 

31 ʣʠʛʘʥʜ  

ʄʦʜʝʣʴ ʨʝʮʝʧʪʦʨʘ ɔ-ʘʤʠʥʦʤʘʩʣʷʥʦʠ↑ 

ʢʠʩʣʦʪʳ (ɻɸʄʂ) ʧʦʜʪʠʧʘ ɸ 

R1 = H, Cl, OMe; R2 = H, 

F, Cl, Br, Me, OMe, NO2; 

R3 = CO2R, CONR2, CO2H 

R1= H; R2= Cl;                     

R3= CONMe2                             

IC50= 10 nʄ 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

[1] Jacob T. C., Moss S. J., Jurd R. Nature Rev. Neuroscience, 2008, 9, 331. 

[2] (a) Rassokhina I. V., Shirinian V. Z., Zavarzin I. V., Gevorgyan V., Volkova Y. A. J. Org. Chem. 

2015, 80, 11212. (b) Rassokhina I. V., Volkova Y. A., Kozlov A. S., Scherbakov A. M., Andreeva O. 

E., Shirinian V. Z., Zavarzin I. V. Steroids 2016, 113, 29.  
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ɸʅʊʀʄʀʂʈʆɹʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʀ ʊʆʂʉʀʏʅʆʉʊʔ ʅʆɺʓʍ 

ʇʈʆʀɿɺʆɼʅʓʍ ʍʀʅɸɿʆʃʀʅ-2,4-ɼʀʆʅɸ ɸʎʀʂʃʀʏɽʉʂʆɻʆ ʀ 

ʄɸʂʈʆʎʀʂʃʀʏɽʉʂʆɻʆ ʉʊʈʆɽʅʀʗ 
 

ɸ.ɼ. ɺʦʣʦʰʠʥʘ 1, ʅ.ɺ. ʂʫʣʠʢ 1, ɸ.ʉ. ʉʪʨʦʙʳʢʠʥʘ 1, ɽ.ʉ. ʂʨʳʣʦʚʘ 1, ɺ.ʕ. ʉʝʤʝʥʦʚ 1, 

ʆ.ɸ. ʃʝʥʠʥʘ 1, ɺ.ɺ. ɿʦʙʦʚ 1, 2 

 
1ʌɻɹʋʅʀ çʀʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɸ.ɽ. ɸʨʙʫʟʦʚʘ ʂʘʟʘʥʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
2ʌɻɸʆʋ ɺʇʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ. 

 

ʊʨʫʜʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʧʦʩʪʦʷʥʥʳʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ, ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʠʜʦʚ ʦʧʘʩʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʩʨʝʜʩʪʚ. 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʥʳʝ 1,3-ʙʠʩ(ʘʣʢʠʣ)-6(5)-ʟʘʤʝʱʝʥʥʦʛʦ ʫʨʘʮʠʣʘ, 

ʩʦʜʝʨʞʘʱʠʝ ʦʥʠʝʚʳʝ ʛʨʫʧʧʳ ʠ ʪʨʠʘʟʦʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʚ ʧʦʣʠʤʝʪʠʣʝʥʦʚʳʭ ʮʝʧʦʯʢʘʭ, 

ʧʨʦʷʚʣʷʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʠʟʢʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʠ ʫʤʝʨʝʥʥʫʶ 

ʪʦʢʩʠʯʥʦʩʪʴ ʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [1, 2]. ʇʨʦʠʟʚʦʜʥʳʝ ʧʠʨʠʤʠʜʠʥʘ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʤʠʢʨʦʙʥʳʭ, 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʅʘʤʠ ʠʟʫʯʝʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʠ ʦʩʪʨʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ ʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʫʨʘʮʠʣʦʚ, ʘ ʠʤʝʥʥʦ 

ʥʝʩʫʱʠʭ ʦʥʠʝʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʚ ʩʦʩʪʘʚʝ ʘʣʢʠʣʴʥʳʭ ʮʝʧʦʯʝʢ 1,3-ʙʠʩ(ʘʣʢʠʣ)-ʭʠʥʘʟʦʣʠʥ-2,4-

ʜʠʦʥʦʚ ʘʮʠʢʣʠʯʝʩʢʦʛʦ ʠ ʤʘʢʨʦʮʠʢʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʷʜʫ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʛʨʠʙʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʩʪʨʫʢʪʫʨʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʧʨʠʨʦʜʘ ʘʣʢʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʩʦʩʪʘʚʝ ʦʥʠʝʚʦʡ ʛʨʫʧʧʳ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ ʙʘʢʪʝʨʠʷʤ (Staphylococcus aureus 209P, Bacillus cereus 8035, 

Enterococcus faecalis 8043) ʩʦʩʪʘʚʣʷʶʪ 0.2-8.0 ʤʛ/ʣ, ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 4.0-31.3 ʤʛ/ʣ. ʇʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʡ ʣʠʜʝʨʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 2.0-31.3 ʤʛ/ʣ. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪ ʫʤʝʨʝʥʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʘʭ, 

ʥʠʟʢʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʥʘ ʢʣʝʪʢʘʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠ ʚʳʟʳʚʘʶʪ ʫʛʥʝʪʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʜʝʛʠʜʨʦʛʝʥʘʟ ʛʣʶʢʦʟʳ Staphylococcus aureus 209P ʠ ʛʨʠʙʘ ʉandida albicans 855-653. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥ ʥʦʚʳʡ ʢʣʘʩʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 

ʘʛʝʥʪʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɺ.ʕ. ʉʝʤʝʥʦʚ, ɸ.ɼ. ɺʦʣʦʰʠʥʘ, ʅ.ɺ. ʂʫʣʠʢ, ɸ.ʉ. ʉʪʨʦʙʳʢʠʥʘ, ʈ.ʍ. ɻʠʥʠʷʪʫʣʣʠʥ, ʃ.ʌ. 

ʉʘʡʬʠʥʘ, ɸ.ɽ. ʅʠʢʦʣʘʝʚ, ɽ.ʉ. ʂʨʳʣʦʚʘ, ɺ.ɺ. ɿʦʙʦʚ, ɺ.ʉ. ʈʝʟʥʠʢ. ʀʟʚʝʩʪʠʷ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 2015, 

2885 ï 2896. 

2. ɸ.ɼ. ɺʦʣʦʰʠʥʘ, ɺ.ʕ. ʉʝʤʝʥʦʚ, ɸ.ʉ. ʉʪʨʦʙʳʢʠʥʘ, ʅ.ɺ. ʂʫʣʠʢ, ɽ.ʉ. ʂʨʳʣʦʚʘ, ɺ.ɺ. ɿʦʙʦʚ, ɺ.ʉ. 

ʈʝʟʥʠʢ. ɹʠʦʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ, 2017, 197-204. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 14-50-

00014).  
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ɸʅɸʃʀɿ ɻɽʇɸʊʆʇʈʆʊɽʂʊʆʈʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ɺɽʑɽʉʊɺ ɺ ʈʗɼʋ 

ʅʆɺʓʍ ʇʈʆʀɿɺʆɼʅʓʍ ʇʀʈʀʄʀɼʀʅɸ 

ɸ.ɹ. ɺʳʰʪʘʢʘʣʶʢ1, ʃ.ʌ. ɻʫʤʘʨʦʚʘ1, ɸ.ɸ. ʇʘʨʬʝʥʦʚ1, ʅʘʟʘʨʦʚ ʅ.ɻ.1,2, ɺ.ɺ. ɿʦʙʦʚ1,2, 

ʀ.ɺ. ɻʘʣʷʤʝʪʜʠʥʦʚʘ1, ɻ.ɺ. ʏʝʨʝʧʥʝʚ1,2, ɺ.ʕ. ʉʝʤʝʥʦʚ1 

1ʀʥʩʪʠʪʫʪ ʆʨʛʘʥʠʯʝʩʢʦʡ ʠ ʌʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɸ.ɽ. ɸʨʙʫʟʦʚʘ ʂʘʟʅʎ ʈɸʅ 
2ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʀʆʌʍ ʠʤ. ɸ.ɽ. ɸʨʙʫʟʦʚʘ ʂʘʟʅʎ ʈɸʅ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʣʝʢʫʣʳ - 1,2-ʜʠʛʠʜʨʦ-4,6-ʜʠʤʝʪʠʣ-1-(2-ʦʢʩʠʵʪʠʣ)-ʧʠʨʠʤʠʜʦʥʘ-2 (1), 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʛʦ ʠ ʨʝʛʝʥʝʨʠʨʫʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʂʩʠʤʝʜʦʥ, ʩ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥʥʦʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʂʩʠʤʝʜʦʥ ʦʙʣʘʜʘʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʝʯʝʥʠ ʧʨʠ 

ʪʦʢʩʠʯʝʩʢʦʤ ʛʝʧʘʪʠʪʝ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ CCl4 [1] ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʝʛʝʥʝʨʘʮʠʶ ʢʣʝʪʦʢ ʙʣʘʩʪʝʤʳ ʫ 

ʧʣʘʥʘʨʠʡ Girardia tigrina [2]. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʂʩʠʤʝʜʦʥʘ ʦʙʣʘʜʘʶʪ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ [3]. ʅʘ ʦʩʥʦʚʝ ʧʠʨʠʤʠʜʠʥʘ (1) ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʝʛʦ ʢʦʥʲʶʛʘʪʳ 1-

6 - ʩ L-ʘʩʢʦʨʙʠʥʦʚʦʡ (2), ʧʘʨʘ-ʘʤʠʥʦʙʝʥʟʦʡʥʦʡ (3), ʷʥʪʘʨʥʦʡ (4), ʥʠʢʦʪʠʥʦʚʦʡ (5), 2-ʘʤʠʥʦ-4-

(ʤʝʪʠʣʪʠʦ)ʙʫʪʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ - L-ʤʝʪʠʦʥʠʥʦʤ (6), ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʡ (7) ʢʠʩʣʦʪʦʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʡʦʜʤʝʪʠʣʘʪ ʧʠʨʠʤʠʜʠʥʘ (1) - 1-(2-ʛʠʜʨʦʢʩʠʵʪʠʣ)-1,2-ʜʠʛʠʜʨʦ-2-ʦʢʩʦ-

1,4,6-ʪʨʠʤʝʪʠʣʧʠʨʠʤʠʜʠʥʠʡʦʜʠʜ (8). 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʥʳʭ ʧʠʨʠʤʠʜʠʥʘ ʧʨʦʚʝʜʝʥʦ ʥʘ 

150 ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ ʦʙʦʝʛʦ ʧʦʣʘ. ɾʠʚʦʪʥʳʤ ʚ ʪʝʯʝʥʠʝ 11 ʜʥʝʡ 1 ʨʘʟ ʚ ʜʝʥʴ 

ʚʥʫʪʨʠʙʨʶʰʠʥʦ ʚʚʦʜʠʣʠ ʪʝʩʪʠʨʫʝʤʳʝ ʚʝʱʝʩʪʚʘ ʚ ʜʦʟʘʭ 1/300 ʦʪ ʃɼ50. ɿʘʪʝʤ, ʚ ʪʝʯʝʥʠʝ 3-ʭ 

ʜʥʝʡ ʧʦʜʢʦʞʥʦ ʚʚʦʜʠʣʠ 50% ʤʘʩʣʷʥʳʡ ʨʘʩʪʚʦʨ CCl4 ʚ ʜʦʟʝ 2 ʤʣ/ʢʛ ʯʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʂʩʠʤʝʜʦʥ ʠ 

ʝʛʦ ʘʥʘʣʦʛʠ, ʦʪʤʝʯʘʣʠ ʫʣʫʯʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 

ʚʳʞʠʚʘʝʤʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʠ ʤʘʩʩʳ ʠ ʧʘʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʥʘʙʣʶʜʘʣʠ ʫʤʝʥʴʰʝʥʠʝ 

ʧʣʦʱʘʜʠ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʦʯʥʦʡ ʪʢʘʥʠ ʠ ʢʦʨʨʝʢʮʠʶ ʥʝʢʦʪʦʨʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʠʟʤʝʥʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ CCl4. ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʚʳʷʚʣʝʥʳ ʣʠʜʝʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʢʦʨʨʝʢʮʠʶ ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʧʦʨʘʞʝʥʠʷ CCl4 ʠ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʶʱʠʝ ʧʣʦʱʘʜʴ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʦʯʥʦʡ ʪʢʘʥʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ 14-50-00014. 

[1] ɺʳʰʪʘʢʘʣʶʢ ɸ.ɹ., ʅʘʟʘʨʦʚ ʅ.ɻ., ʇʦʨʬʠʨʴʝʚ ɸ.ɻ., ʠ ʜʨ., ɼʦʢʣʘʜʳ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 2015, 

462, 103 (doi: 10.7868/S086956521513024). 

[2] Porfiriev A.G., Yuganova K., Vyshtakaliuk A.B., Zobov V.V., Reznik V.S., Bionanoscience, 

2016 (doi: 10.1007/s12668-016-0311-0).  

[3] ʇʦʚʳʰʝʚʘ ʊ.ɺ., ʉʝʤʝʥʦʚ ɺ.ʕ., ɻʘʣʷʤʝʪʜʠʥʦʚʘ ʀ.ɺ., ʈʝʟʥʠʢ ɺ.ʉ., ʠ ʜʨ., ɹʶʣʣ. ʵʢʩʧ. 

ʙʠʦʣ. ʠ ʤʝʜ., 2016, 162 (8), 183 (doi: 10.1007/s10517-016-3580-2). 
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ɸʅɸʃʀʊʀʏɽʉʂɸʗ ʇʃɸʊʌʆʈʄɸ ʀʄʄʋʅʆʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʆʁ 

ʄʆʃɽʂʋʃʗʈʅʆʁ ɼʀɸɻʅʆʉʊʀʂʀ ɿɸɹʆʃɽɺɸʅʀʁ ʅɸ ɹɸɿɽ 

ʂʆʅʒʖɻɸʊʆɺ ɸʅʊʀʊɽʃ ʉ ʂɺɸʅʊʆɺʓʄʀ ʊʆʏʂɸʄʀ 

ʇ.ʇ. ɻʣʘʜʳʰʝʚ 1, ʖ.ɺ. ʊʫʤʘʥʦʚ 2, ʆ.ʉ. ʄʦʨʝʥʢʦʚ 3, ɺ.ɺ. ɺʨʫʙʣʝʚʩʢʘʷ 3, ʈ.ʄ. ɻʦʨʰʢʦʚʘ 1, 

ʉ.ɺ. ɼʝʞʫʨʦʚ 2, ɼ.ɺ. ʂʨʳʣʴʩʢʠʡ 2, ʉ.ʀ. ʀʙʨʘʛʠʤʦʚʘ 1, ɸ.ɸ. ɺʘʩʠʣʴʝʚ 1 

1 ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɼʫʙʥʘè, ʛ. ɼʫʙʥʘ, ʈʦʩʩʠʷ 
2 ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʚʠʨʫʩʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ çɺʝʢʪʦʨè, ʅʦʚʦʩʠʙʠʨʩʢ, 

ʂʦʣʴʮʦʚʦ, ʈʦʩʩʠʷ 
3 ʀʥʩʪʠʪʫʪ ʙʠʦʬʠʟʠʢʠ ʢʣʝʪʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 

4 ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʘʢʫʩʪʠʢʠè, ʛ. ɼʫʙʥʘ, ʈʦʩʩʠʷ 

ʇʨʦʪʝʦʤʥʳʝ ʠʤʤʫʥʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʙʝʣʢʦʚʳʭ ʘʥʪʠʛʝʥʦʚ ʠ ʘʥʪʠʪʝʣ 

- ʤʘʨʢʝʨʦʚ ʠʥʬʝʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʆʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʀʍɸ). ʎʝʣʴʶ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʀʍɸ ʚ ʨʘʤʢʘʭ ʥʦʚʦʡ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʦʙʦ 

ʦʧʘʩʥʳʭ ʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʠʥʬʝʢʮʠʡ (ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʀɼʆʈʀ) [1]. ʕʪʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʤʝʪʦʢ ʙʠʦʤʘʨʢʝʨʦʚ 

ʢʦʣʣʦʠʜʥʳʭ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ (ʂʊ) ʠ ʚʳʜʚʠʛʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʂʊ ʩ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʦʙʣʘʩʪʠ (>650 ʥʤ) ʨʝʰʘʝʪ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʀʍɸ ï ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʦʡ ʤʝʤʙʨʘʥʳ ʪʝʩʪ-ʧʦʣʦʩʢʠ.  ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʩʪ-ʩʠʩʪʝʤ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʬʘʛʦʚʳʭ ʜʠʩʧʣʝʝʚ ʠ ʤʠʰʝʥʴ-ʩʧʝʮʠʬʠʯʥʳʭ ʘʧʪʘʤʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ 

ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʧʝʧʪʠʜʦʚ ʠ ʙʝʣʢʦʚ ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʙʝʟ ʩʪʘʜʠʠ 

ʠʤʤʫʥʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ.  

ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʚʝʨʢʠ ʩʦʟʜʘʚʘʝʤʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ 

ʧʨʝʜʣʦʞʝʥʘ ʨʝʬʝʨʝʥʩ-ʪʝʩʪ-ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʴʥʦʛʦ ʘʧʘʪʦʛʝʥʥʦʛʦ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʠʨʫʩʘ 

ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ ʠ ʝʛʦ ʘʥʪʠʪʝʣ. ɼʣʷ ʀʍɸ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʢʦʥʲʶʛʘʪʦʚ ʢʦʣʣʦʠʜʥʳʭ 

ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʩ ʤʦʥʦʢʣʦʥʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʢ ʛʣʠʢʦʧʨʦʪʝʠʥʫ gB ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʠʥʪʝʟʘ ʙʠʦʢʦʥʲʶʛʘʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʪʝʩʪʦʚʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʟʦʥ ʪʝʩʪ-ʧʦʣʦʩʦʢ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

ʚʦʟʙʫʞʜʝʥʠʷ 450 ʥʤ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʝʢʪʨʦʚ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ 700-800 ʥʤ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʘʠʙʦʣʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʨʘʥʥʝʡ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠʥʬʝʢʮʠʡ. ɿʘʤʝʥʘ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʥʘ ʂʊ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ 

ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʘʪʦʛʝʥʥʳʝ ʙʝʣʢʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ˉ 15-19-00229. 

1. ɻʣʘʜʳʰʝʚ ʇ.ʇ., ɺʘʩʠʣʴʝʚ ɸ.ɸ., ʄʦʨʝʥʢʦʚ ʆ.ʉ., ɺʨʫʙʣʝʚʩʢʘʷ ɺ.ɺ., ʊʫʤʘʥʦʚ ʖ.ɺ., 

ɹʦʣʜʳʨʝʚ ɸ.ʅ., ɼʝʞʫʨʦʚ ʉ.ɺ., ʂʨʳʣʴʩʢʠʡ ɼ.ɺ., ʀʙʨʘʛʠʤʦʚʘ ʉ.ɸ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ 

ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʘʩʥʳʭ ʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʠʥʬʝʢʮʠʡ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʪʝʦʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ // ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ: ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ / ʉʙ. ʩʪ. ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ LI ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢ. ʢʦʥʬ. ˉ 1 (45). ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ. ɸʅʉ çʉʠʙɸʂè, 2016. 

ʉ. 22-48.   
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ɹʀʆʃʆɻʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ ʅʆɺʓʍ ʆʃʆɺʆʆʈɻɸʅʀʏɽʉʂʀʍ 

ʉʆɽɼʀʅɽʅʀʁ ʉ ɸʅʊʀʆʂʉʀɼɸʅʊʅʓʄʀ 

2,6-ɼʀ-ʊʈɽʊ-ɹʋʊʀʃʌɽʅʆʃʔʅʓʄʀ ʌʈɸɻʄɽʅʊɸʄʀ 

ʖ.ɸ. ɻʨʘʯʝʚʘ 1, ʊ.ɸ. ɸʥʪʦʥʝʥʢʦ 1, ɼ.ɹ. ʐʧʘʢʦʚʩʢʠʡ 1, ʄ.ɼ. ʇʘʨʫʣʘʚʘ 1,  

ɽ.ɺ. ʍʘʨʠʪʦʥʘʰʚʠʣʠ 1, ʄ.ɸ. ɺʦʨʦʙʴʝʚ 1, ɺ.ɸ. ʊʘʬʝʝʥʢʦ 1, ʃ.ɸ. ɸʩʣʘʥʦʚ, ɽ.ʈ. ʄʠʣʘʝʚʘ 1,2 

 
1ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 119991, ʈʦʩʩʠʷ, ʄʦʩʢʚʘ, 

ʃʝʥʠʥʩʢʠʝ ɻʦʨʳ, 1/3 

2ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʈɸʅ, 142432, ʏʝʨʥʦʛʦʣʦʚʢʘ, ʉʝʚʝʨʥʳʡ ʧʨʦʝʟʜ, 1 

ʆʣʦʚʦʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʊʦʢʩʠʯʥʦʩʪʴ ʦʣʦʚʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʩʚʷʟʳʚʘʥʠʝʤ ʘʪʦʤʘ Sn ʩ SH-ʛʨʫʧʧʘʤʠ ʙʝʣʢʦʚ, ʥʦ ʠ ʠʥʜʫʮʠʨʦʚʘʥʠʝʤ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʦʨʛʘʥʠʟʤʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʟʜʦʨʦʚʳʝ ʢʣʝʪʢʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʩʝʨʠʷ ʦʣʦʚʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʬʨʘʛʤʝʥʪʳ 2,6-ʜʠ-ʪʨʝʪ-

ʙʫʪʠʣʬʝʥʦʣʘ. 

ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʦʣʦʚʘ RN=C(H)PhOHĿMe3SnCl (1), 

[RNH=CHPhO]2ĿMe2SnCl2 (2), Me2Sn(RCOO)2 (3), Bu2Sn(RCOO)2 (4); R = 3,5-ʜʠ-ʪʨʝʪ-ʙʫʪʠʣ-4-

ʛʠʜʨʦʢʩʠʬʝʥʠʣ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ.  

 

 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʦʝʜʠʥʝʥʠʡ 2 (ʘ) ʠ 3 (ʙ). 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʠʟʫʯʝʥʘ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ 

ʨʝʘʢʮʠʠ ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʨʘʜʠʢʘʣʦʤ 2,2-ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣʦʤ (ɼʌʇɻ) ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CUPRAC ʪʝʩʪʘ [Cu(II) > Cu(I)]. ɺʚʝʜʝʥʠʝ ʧʨʦʪʝʢʪʦʨʥʦʡ ʛʨʫʧʧʳ 2,6-ʜʠ-ʪʨʝʪ-

ʙʫʪʠʣʬʝʥʦʣʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ ʦʣʦʚʘ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʣʦʚʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʮʝʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʷʜʘ 

ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʨʘʢʘ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʄʊʊ-ʪʝʩʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʝʧʘʨʘʪʦʤ 

ʮʠʩʧʣʘʪʠʥʦʤ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ (ʛʨʘʥʪ ˉ 14-13-

00483).  
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ʏɽʊʓʈɽʍʉʊɸɼʀʁʅʓʁ ʉʀʅʊɽɿ ɸɹʀʈɸʊɽʈʆʅɸ ɸʎɽʊɸʊɸ ʀɿ 

ɼɽɻʀɼʈʆʕʇʀɸʅɼʈʆʉʊɽʈʆʅɸ 

ɸ.ʅ. ɹʘʣʘʝʚ, ɸ.ɺ. ɻʨʦʤʳʢʦ, ɺ.ɽ. ʌʸʜʦʨʦʚ 

ɿɸʆ ʌɸʈʄ-ʉʀʅʊɽɿ 

 

ʈʘʟʨʘʙʦʪʘʥ 4-ʩʪʘʜʠʡʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʘʙʠʨʘʪʝʨʦʥʘ ʘʮʝʪʘʪ ʩ ʦʙʱʠʤ 

ʚʳʭʦʜʦʤ 43,5 %. ʉʠʥʪʝʟ ʚʳʧʦʣʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʢʮʠʠ ʢʨʦʩʩ-ʩʦʯʝʪʘʥʠʷ ʉʫʟʫʢʠ ʥʘ 

ʢʣʶʯʝʚʦʡ ʩʪʘʜʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʮʝʣʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 

99,8 % ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ. 

ɸʙʠʨʘʪʝʨʦʥʘ ʘʮʝʪʘʪ (I ) ð ʘʥʪʠʘʥʜʨʦʛʝʥʥʳʡ ʥʝʩʪʝʨʦʠʜʥʳʡ ʧʨʝʧʘʨʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʤ ʨʘʢʦʤ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ [1]. ɺ ʈʦʩʩʠʠ I ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʦʜ ʪʦʨʛʦʚʳʤ ʥʘʟʚʘʥʠʝʤ ɿʠʪʠʛʘ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʘʤʢʘʭ 

ʚʳʧʦʣʥʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʟʚʠʪʠʶ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ I , 

ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʤʝʪʦʜ ʩʠʥʪʝʟʘ I ʚʢʣʶʯʘʝʪ 4 ʩʪʘʜʠʠ (ʩʭʝʤʘ). 

 

 
 

ʉʪʨʫʢʪʫʨʘ ʠ ʯʠʩʪʦʪʘ ʧʦʣʫʯʝʥʥʦʛʦ I ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʦʛʦ 

ʦʙʨʘʟʮʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ (LanosPharma Laboratories Co., Ltd), ʘ ʪʘʢʞʝ ʜʘʥʥʳʤʠ 

ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ. 

 
 

 

1. S. M. Hoy, Drugs, 73(18), 2077 ï 2091 (2013).  
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ɸʂʊʀɺɸʎʀʗ ʊʈʆʄɹʆʎʀʊʆɺ ʏɽʃʆɺɽʂɸ ʇʆɼ ɼɽʁʉʊɺʀɽʄ 

ɸʅʊɸɻʆʅʀʉʊʆɺ ʈɽʎɽʇʊʆʈɸ ʊʈʆʄɹʆʂʉɸʅɸ ɸ2 

ɼʝʤʠʥʘ ʆ.ɺ.1, ɹʝʣʠʢʦʚ ʅ.ɽ.1, ʂʦʪʦʚʘ ʗ.ʅ.2, ʇʦʜʦʧʣʝʣʦʚʘ ʅ.ɸ.2, ʉʠʥʘʫʨʠʜʟʝ ɽ.ʀ.2, ʇʘʥʪʝʣʝʝʚ 

ʄ.ɸ.2, ɸʪʪʘʫʣʘʭʘʥʦʚ ʌ.ʀ.2, ɺʘʨʬʦʣʦʤʝʝʚ ʉ.ɼ.1, ʍʦʜʦʥʦʚ ɸ.ɸ.1 
1 ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ ʠʤ. ʅ.ʄ. ʕʤʘʥʫʵʣʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʄʦʩʢʚʘ, ʈʌ 
2ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʮʝʥʪʨ çʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʜʝʪʩʢʦʡ 

ʛʝʤʘʪʦʣʦʛʠʠ, ʦʥʢʦʣʦʛʠʠ ʠ ʠʤʤʫʥʦʣʦʛʠʠ ʠʤ. ɼ.ʈʦʛʘʯʝʚʘè, ʄʦʩʢʚʘ, ʈʌ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʚ ʢʣʝʪʢʘʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʙʦʨʦʤ ʚʘʨʠʘʥʪʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʥʘʧʨʘʚʣʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʫʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʯʝʣʦʚʝʢʘ ʘʢʪʠʚʠʨʫʶʪʩʷ 

ʪʨʦʤʙʠʥʦʤ, ɸɼʌ ʠ ʪʨʦʤʙʦʢʩʘʥʦʤ ɸ2, ʭʦʪʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʧʫʪʝʡ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳ [1]. 

ʈʘʥʝʝ ʙʳʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʪʨʦʤʙʠʥʦʤ ʠʣʠ 

ʢʦʣʣʘʛʝʥʦʧʦʜʦʙʥʳʤ ʧʝʧʪʠʜʦʤ ʦʙʨʘʟʫʶʪʩʷ ʜʚʝ ʩʫʙʧʦʧʫʣʷʮʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʨʦʤʙʦʢʩʘʥʘ ɸ2 ʥʝ ʚʣʠʷʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʪʨʦʤʙʠʥʦʤ ʪʨʦʤʙʦʮʠʪʦʚ [2], ʧʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʘʥʪʘʛʦʥʠʩʪʦʚ ʪʨʦʤʙʦʢʩʘʥʘ ɸ2 ʥʘ ʧʨʦʮʝʩʩ 

ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ. 

ʅʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 7 ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʥʪʘʛʦʥʠʩʪʦʚ ʨʝʮʝʧʪʦʨʘ ʪʨʦʤʙʦʢʩʘʥʘ ɸ2 ï 

5-ʟʘʤʝʱʝʥʥʳʭ 3-ʧʠʨʠʜʠʣʠʟʦʢʩʘʟʦʣʦʚ ʠ ʩʝʣʝʢʪʠʚʥʦʛʦ ʘʥʪʘʛʦʥʠʩʪʘ GR32191B ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʫʙʧʦʧʫʣʷʮʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʝ ʪʨʦʤʙʠʥʦʤ ʠʣʠ 

ʢʦʣʣʘʛʝʥʦʧʦʜʦʙʥʳʤ ʧʝʧʪʠʜʦʤ ʚ ʩʫʩʧʝʥʟʠʠ ʦʪʤʳʪʳʭ ʪʨʦʤʙʦʮʠʪʦʚ. ʕʪʠ ʘʥʪʘʛʦʥʠʩʪʳ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʠʟ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʙʠʙʣʠʦʪʝʢʠ 5-ʟʘʤʝʱʝʥʥʳʭ 3-ʧʠʨʠʜʠʣʠʟʦʢʩʘʟʦʣʦʚ ʠ ʠʭ 4,5-

ʜʠʛʠʜʨʦʘʥʘʣʦʛʦʚ ʥʘ ʦʩʥʦʚʝ ʩʢʵʬʬʦʣʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʠʨʠʜʠʥʦʚʦʛʦ ʠ ʠʟʦʢʩʘʟʦʣʴʥʦʛʦ (ʠʣʠ 

ʠʟʦʢʩʘʟʦʣʠʥʦʚʦʛʦ) ʢʦʣʝʮ, ʩʚʷʟʘʥʥʳʭ ʉ-ʉ ʩʚʷʟʴʶ [1], ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ ʪʝʩʪʦʚ ʥʘ 

ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʫcʪʘʥʦʚʣʝʥʦ, ʯʪʦ ï 5-ʟʘʤʝʱʝʥʥʳʝ 3-

ʧʠʨʠʜʠʣʠʟʦʢʩʘʟʦʣʳ ʠ ʠʭ 4,5-ʜʠʛʠʜʨʦʘʥʘʣʦʛʠ ʦʙʣʘʜʘʶʪ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʝ 

ʷʚʣʷʶʪʩʷ ʠʥʛʠʙʠʪʦʨʘʤʠ ʬʝʨʤʝʥʪʦʚ ʢʘʩʢʘʜʘ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʪʨʦʤʙʠʥʘ, ʘ ʪʘʢʞʝ 

ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʨʝʮʝʧʪʦʨʘ ʬʘʢʪʦʨʘ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ [1, 3]. ʆʙʨʘʟʮʳ ʩʫʩʧʝʥʟʠʡ ʦʪʤʳʪʳʭ 

ʪʨʦʤʙʦʮʠʪʦʚ ʯʝʣʦʚʝʢʘ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʜʦʥʦʨʦʚ 

(ʘʥʪʠʢʦʘʛʫʣʷʥʪ -3.8% ʮʠʪʨʘʪ ʥʘʪʨʠʷ) ʧʨʠ ʧʦʤʦʱʠ ʛʝʣʴ-ʬʠʣʴʪʨʘʮʠʠ ʠ ʤʝʪʦʜʦʤ ʜʚʦʡʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ [3]. ɸʥʘʣʠʟ ʩʫʙʧʦʧʫʣʷʮʠʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʤʝʪʨʝ Accury C6 (ʉʐɸ), 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ CFlow [4]. ɺʩʝ 7 ʘʥʪʘʛʦʥʠʩʪʦʚ ʦʙʣʘʜʘʣʠ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʷ ʘʛʨʝʛʘʮʠʶ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʫʶ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʠ ʥʝ ʷʚʣʷʣʠʩʴ ʠʥʛʠʙʠʪʦʨʘʤʠ ʪʨʦʤʙʠʥʘ. ʆʥʠ ʯʘʩʪʠʯʥʦ 

ʧʦʜʘʚʣʷʣʠ ʘʢʪʠʚʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ, ʚʳʟʚʘʥʥʫʶ ʪʨʦʤʙʠʥʦʤ ʠʣʠ ʢʦʣʣʘʛʝʥʦʧʦʜʦʙʥʳʤ ʧʝʧʪʦʜʦʤ: 

ʧʦʜʘʚʣʷʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʩʫʙʧʦʧʫʣʷʮʠʠ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ (ʜʦ 

40%) ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʫʙʧʦʧʫʣʷʮʠʠ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥ-

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ. ɺʣʠʷʥʠʝ 5-ʟʘʤʝʱʝʥʥʳʭ 3-ʧʠʨʠʜʠʣʠʟʦʢʩʘʟʦʣʦʚ ʥʘ 

ʧʨʦʢʦʘʛʫʣʷʥʪʥʫʶ ʩʫʙʧʦʧʫʣʷʮʠʶ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʯʘʩʪʠʯʥʦ ʧʦʜʜʝʨʞʘʥʘ ʈʦʩʩʠʡʩʢʠʤ ʬʦʥʜʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʨʘʥʪʳ ʈʌʌʀ ˉ 14-04-01701_ʘ ʠ ˉ 17-04-01326_ʘ). 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʝʤʠʥʘ ʆ.ɺ. ʠ ʜʨ., ʀʟʚ. ɸʅ. ʉʝʨ. ʍʠʤ., 2014, 2092. 

2. Kotova Y.N. et al., J. Thromb. Haem., 2008, 6, 1603. 

3. ɼʝʤʠʥʘ ʆ.ɺ. ʠ ʜʨ., ɹʠʦʣ. ʄʝʤʙʨ., 2011, 28, 243. 

4. Kotova Ya.N. et al. in Human Placenta: Structure and Development, Circulation and Functions., 

Nova Sci. Publ., 2011, Ch. 6, p. 1-11.  
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N-ɻɽʊɽʈʆʎʀʂʃʀʏɽʉʂʀɽ ʂɸʈɹɽʅʓ ʀ ʀʍ ʇʈɽɼʐɽʉʊɺɽʅʀʂʀ ɼʃʗ 

ʇʆʃʋʏɽʅʀʗ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ʉʆɽɼʀʅɽʅʀʁ 

ʄ.ʉ. ɼʝʥʠʩʦʚ, ʃ.ɺ. ʇʘʚʣʦʛʦʨʘʜʩʢʘʷ 

ʀʥʩʪʠʪʫʪ ʪʝʭʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ, 614013, ʇʝʨʤʴ, ʫʣ. ɸʢʘʜ. ʂʦʨʦʣʝʚʘ, 3. ɽ-mail: m189@mail.ru 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ N-ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʠʭ ʢʘʨʙʝʥʦʚ (NHC) ï ʩʦʣʠ ʠʤʠʜʘʟʦʣʠʷ ï 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʷʜʦʚ ʢʦʤʧʣʝʢʩʦʚ ʧʘʣʣʘʜʠʷ [1,2]. ɺʘʨʴʠʨʦʚʘʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʷ, 

ʟʘʤʝʩʪʠʪʝʣʝʡ ʥʘ ʘʟʦʪʘʭ ʠʤʠʜʘʟʦʣʘ ʠ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʦʩʥʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʢʦʤʧʣʝʢʩʘʤ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: ʢʘʢ ʩ NHC ʣʠʛʘʥʜʦʤ, ʪʘʢ ʠ ʘʥʠʦʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ. ʇʦʩʣʝʜʥʠʝ ʧʨʦʷʚʠʣʠ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʤʦʥʦʘʤʠʥʦʦʢʩʠʜʘʟʳ ɹ (ʩʭʝʤʘ 1). ʉʦʝʜʠʥʝʥʠʷ ʥʝ ʧʨʦʷʚʣʷʶʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʈʦʣʴ ʢʘʪʠʦʥʘ ʚʳʧʦʣʥʷʝʪ ʢʘʪʠʦʥ ʠʤʠʜʘʟʦʣʠʷ, ʨʦʣʴ ʘʥʠʦʥʘ ʚʳʧʦʣʥʷʝʪ ʛʘʣʦʛʝʥʠʜ 

ʧʘʣʣʘʜʠʷ. ʅʘ ʧʘʣʣʘʜʠʡ ʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʪʨʠ ʛʘʣʦʛʝʥʘ (ʭʣʦʨ ʠʣʠ ʙʨʦʤ), ʘ  ʪʠʧ ʯʝʪʚʝʨʪʦʛʦ 

ʣʠʛʘʥʜʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ, ʠʤ ʤʦʞʝʪ ʙʳʪʴ  ʩʝʨʘ ɼʄʉʆ, ʦʪʜʝʣʴʥʳʡ ʘʪʦʤ ʭʣʦʨʘ ʠʣʠ ʙʨʦʤ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʥʘ ʜʨʫʛʦʡ ʘʪʦʤ ʧʘʣʣʘʜʠʷ. ʉʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʤ ʘʥʘʣʠʟʦʤ.  
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ʉʭʝʤʘ 1 

ʆʨʛʘʥʦʢʘʪʘʣʠʟ NHC [3] ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʠʨʦʚ ʬʝʨʨʦʮʝʥʦʣʘ [4-6] (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʟ ʚʘʥʠʣʠʥʘ [6]) (ʩʭʝʤʘ 2). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʠʨʳ ʬʝʨʦʮʝʥʦʣʘ ʩʧʦʩʦʙʥʳ ʢ ʦʙʨʘʪʠʤʦʤʫ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʤʫ ʦʢʠʩʣʝʥʠʶ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦʪʝʥʮʠʘʣʘ, ʭʦʨʦʰʦ ʧʦʛʣʦʱʘʪʴ ʋʌ ʠ 

ʛʘʩʠʪʴ ʬʣʫʦʨʝʩʮʝʥʮʠʶ [4]. ʉʦʝʜʠʥʝʥʠʷ ʥʝ ʧʨʦʷʚʣʷʶʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [6]. 

ʉʪʨʫʢʪʫʨʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʤ ʘʥʘʣʠʟʦʤ [5].  
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ʬɻʠʨr ʬʝʨʨʦʮʝʥʦʣʘ ʬɻʠʨr ʬʝʨʨʦʮʝʥʦʣʘʠʟʚʘʥʠʣʠʥʘ ʬɻʠʨʚʘʥʠʣʠʥʘʘʢʪʠʚʥrʡ
ʧʨʦʪʠʚɸʣɹʮʛʝʡʤʝʨʘ  

ʉʭʝʤʘ 2 

 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʘʤʠ ʈʌʌʀ ˉˉ 16-33-00147-ʤʦʣ_ʘ, 17-43-590040-ʨ_ʘ ʠ 17-03-

00456-ʘ ʠ ʧʨʦʛʨʘʤʤʦʡ çɹʠʦʤʦʣʝʢʫʣʷʨʥʘʷ ʭʠʤʠʷ ʠ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʠʥʪʝʟè ʋʨʆ ʈɸʅ ˉ 15-21-3-2. 

ʃʠʪʝʨʘʪʫʨʘ: 

[1] ʄ.ʉ. ɼʝʥʠʩʦʚ. ɼʠʩ. ... ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ. ʇʝʨʤʴ, 2015, 164 ʩ. 

[2] ʄ.ʉ. ɼʝʥʠʩʦʚ, ɺ.ɸ. ɻʣʫʰʢʦʚ. III ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ) çʋʩʧʝʭʠ ʩʠʥʪʝʟʘ ʠ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷè. 2014, 2, 86. 

[3] ʄ.ʉ. ɼʝʥʠʩʦʚ, ɸ.ɸ. ɻʦʨʙʫʥʦʚ, ɺ.ɸ. ɻʣʫʰʢʦʚ. ɾʆʨʍ, 2015, 51(1), 89-93. 

[4] ʄ.ʉ. ɼʝʥʠʩʦʚ, ɸ.ɼ. ɸʥʪʫʬʴʝʚʘ, ɸ.ɸ. ɻʦʨʙʫʥʦʚ, ʂ.ʆ. ʄʘʥʳʣʦʚʘ, ɺ.ɸ. ɻʣʫʰʢʦʚ. ɾʆʍ, 

2015, 85(12), 2034-2040. 

[5] A.A. Gorbunov, M.S. Denisov, M.V. Dmitriev, P.A. Slepukhin, V.A. Glushkov. International 

Journal of Organic Chemistry, 2016, 6, 107-116. 

[6] ʄ.ʉ. ɼʝʥʠʩʦʚ, ɸ.ɸ. ɻʦʨʙʫʥʦʚ, ɺ.ʆ. ʅʝʙʦʛʘʪʠʢʦʚ, ʃ.ɺ. ʇʘʚʣʦʛʨʘʜʩʢʘʷ, ɺ.ɸ. ɻʣʫʰʢʦʚ. 
ɾʆʍ, 2017, 87(3), 457-464.  
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ʅʆɺʓɽ ʇɽʈʉʇɽʂʊʀɺʓ ɺ ʉʆɿɼɸʅʀʀ ʉʆɺʈɽʄɽʅʅʓʍ 

ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ 

ɺ.ɸ. ɼʴʷʢʦʥʦʚ, ʃ.ʋ. ɼʞʝʤʠʣʝʚʘ, ʋ.ʄ. ɼʞʝʤʠʣʝʚ  

ʀʥʩʪʠʪʫʪ ʥʝʬʪʝʭʠʤʠʠ ʠ ʢʘʪʘʣʠʟʘ ʈɸʅ 

450075 ʋʬʘ, ʧʨ. ʆʢʪʷʙʨʷ, 141; ʝ-mail: DyakonovVA@gmail.com 

ɺ ʜʦʢʣʘʜʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʥʦʚʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʪʝʨʝʦʩʝʣʝʢʪʠʚʥʦʤʫ ʩʠʥʪʝʟʫ ʧʨʠʨʦʜʥʳʭ 5Z,9Z-ʜʠʝʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʘʮʝʪʦʛʝʥʠʥʦʚ, ʣʝʤʙʝʭʠʥʦʚ ʠ ʛʠʙʨʠʜʥʳʭ ʤʦʣʝʢʫʣ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʦʚ. ɺ ʦʩʥʦʚʫ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʣʫʯʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʣʦʞʝʥʳ 

ʦʪʢʨʳʪʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʀʅʂ ʈɸʅ ʥʦʚʳʝ ʤʝʪʘʣʣʦʦʨʛʘʥʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ Ti-ʢʘʪʘʣʠʟʠʨʫʝʤʦʛʦ ʛʦʤʦ- ʠ ʢʨʦʩʩ-ʮʠʢʣʦʤʘʛʥʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʤʝʱʝʥʥʳʭ ʠ 

ʘʣʠʬʘʪʠʯʝʩʢʠʭ 1,2-ʜʠʝʥʦʚ ʩ ʧʦʤʦʱʴʶ ʜʦʩʪʫʧʥʳʭ ʨʝʘʢʪʠʚʦʚ ɻʨʠʥʴʷʨʘ.    

 

ɼʣʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʙʘʟʝ ʩʦʟʜʘʥʥʦʛʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ʧʨʠ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʀʅʂ ʈɸʅ "ʎʝʥʪʨʘ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʙʠʦʩʢʨʠʥʠʥʛʘ ʚʝʱʝʩʪʚ-ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ʬʘʨʤʠʥʜʫʩʪʨʠʠ"  ʚʳʧʦʣʥʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʠ ʥʝʡʨʠʪʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

in vitro ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʬʣʫʦʨʠʤʝʨʠʠ, ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʥʛʠʙʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʪʦʧʦʠʟʦʤʝʨʘʟ I/II  ʠ ɼʅʂ-ʛʠʨʘʟ, ʘ ʪʘʢʞʝ ʚʝʩʪʝʨʥ-ʙʣʦʪʪʠʥʛʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

(ɻʨʘʥʪʳ 14-13-00263, 16-13-10172).  
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ʆʇʊʀʄʀɿɸʎʀʗ ɺʓɼɽʃɽʅʀʗ ɹɸʂʊɽʈʀɸʃʔʅʆʁ 

ʌʆʈʄʀɸʊɼɽɻʀɼʈʆɻɽʅɸɿʓ ʉ ʇʆʄʆʑʔʖ ɼɺʋʍʌɸɿʅʓʍ ʉʀʉʊɽʄ 

 
ʉ.ɸ. ɿʘʨʫʙʠʥʘ1,2, ɺ.ɺ. ʌʝʜʦʨʯʫʢ1,3, ʉ.ʉ. ʉʘʚʠʥ1,2, ɺ.ʀ ʊʠʰʢʦʚ1,2,3 

 
1ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

2ʆʆʆ çʀʥʥʦʚʘʮʠʠ ʠ ʚʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʄɻʋè 
3ʀʥʩʪʠʪʫʪ ɹʠʦʭʠʤʠʠ ʠʤ. ɸ.ʅ. ɹʘʭʘ ʈɸʅ, ʌʀʎ ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʈɸʅ 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

zarubina.sophia@gmail.com 

 

ʌʦʨʤʠʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ (ʂʌ 1.2.1.2, ʌɼɻ) ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʘ 

ʨʝʛʝʥʝʨʘʮʠʠ NAD(P)H ʚ ʧʨʦʮʝʩʩʘʭ ʩʠʥʪʝʟʘ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʬʝʨʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʌɼɻ ʠʟ ʜʨʦʞʞʝʡ Candida boidinii (Cboʌɼɻ). ʕʪʦʪ ʬʝʨʤʝʥʪ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ L-tert-ʣʝʡʮʠʥʘ, ʢʦʪʦʨʳʡ ʚʧʣʦʪʴ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʭʠʨʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʩ 

ʧʦʤʦʱʴʶ ʦʯʠʱʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ [1]. ʇʨʦʬʝʩʩʦʨʦʤ ʄ.-ʈ. ʂʫʣʦʡ ʠ ʩʦʘʚʪ. [2] ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʤʝʪʦʜ ʜʚʫʭʩʪʘʜʠʡʥʦʡ ʦʯʠʩʪʢʠ Cboʌɼɻ ʚ ʜʚʫʭʬʘʟʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʝ ʚʦʜʘï

ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʴïʩʦʣʴ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʬʝʨʤʝʥʪ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ ʚ ʚʝʨʭʥʶʶ ʦʨʛʘʥʠʯʝʩʢʫʶ 

ʬʘʟʫ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʬʘʟʘʤʠ ʚʝʨʭʥʷʷ ʦʪʜʝʣʷʝʪʩʷ ʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ 

ʩʠʩʪʝʤʘ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʩʦʣʠ ʠ ʚʦʜʳ. ʌʝʨʤʝʥʪ ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ 

ʧʝʨʝʭʦʜʠʪ ʚ ʚʦʜʥʫʶ ʬʘʟʫ ʠ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʡ.  

ɺ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʘ ʢʣʦʥʠʨʦʚʘʥʘ ʌɼɻ ʠʟ ʙʘʢʪʝʨʠʡ Pseudomonas sp.101 (Pseʌɼɻ). 

ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʫʪʘʥʪʳ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ Pseʌɼɻ ʧʨʝʚʦʩʭʦʜʠʪ 

Cboʌɼɻ ʢʘʢ ʧʦ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʩʪʘʙʠʣʴʥʦʩʪʠ [3]. ʊʘʢʞʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʯʠʩʪʢʠ Pseʌɼɻ ʚ ʜʚʫʭʬʘʟʥʳʭ ʩʠʩʪʝʤʘʭ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʜʚʫʭʬʘʟʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʠ ʚʳʩʦʢʦʛʦ ʚʳʭʦʜʘ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ Pseʌɼɻ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʥʘʰʝʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʩʪʘʜʠʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʫʩʧʝʥʟʠʠ ʨʘʟʨʫʰʝʥʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʧʝʨʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʘʜʠʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʪʦʪʫ 

ʧʨʝʧʘʨʘʪʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʩʢʣʝʪʦʯʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʚ ʜʚʫʭʬʘʟʥʳʭ ʩʠʩʪʝʤʘʭ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ (ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʅ ʩʨʝʜʳ) ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʠʩʪʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʝʧʘʨʘʪ ʌɼɻ 80% ʯʠʩʪʦʪʳ (ʦʯʠʩʪʢʘ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ) ʩ ʚʳʭʦʜʦʤ 

80%. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪ 16-34-01320 ʤʦʣ_ʘ). 
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ʅ.ʅ. ɿʘʰʠʭʠʥʘ 1, ʀ.ʀ. ʊʘʨʘʩʝʥʢʦ 1, ʄ.ɺ. ɺʦʣʦʢʠʪʠʥʘ 1, ʈ.ɺ. ʆʨʣʦʚʘ 3, ʊ.ɹ. ʊʝʥʥʠʢʦʚʘ 2,  

ɽ.ɻ.  ʂʦʨʞʠʢʦʚʘ-ɺʣʘʭ 1, 2 

 
1ʀʥʩʪʠʪʫʪ ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ  
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3ʄʝʜʠʮʠʥʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

21 ʣʠʥʠʷ 8ʘ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 199106 

nzashihina@bk.ru 

ʈʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʯʘʩʪʠʮ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʙʠʦʤʝʜʠʮʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʧʦʜʦʙʥʳʭ ʥʘʥʦʢʦʥʪʝʡʥʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ 

ʘʤʬʠʬʠʣʴʥʳʭ ʙʣʦʢ-ʩʦʧʦʣʠʤʝʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʘʤʠʥʦʢʠʩʣʦʪ ʚ ʢʘʯʝʩʪʚʝ ʙʣʦʢʦʚ ʜʣʷ 

ʩʠʥʪʝʟʘ ʘʤʬʠʬʠʣʴʥʳʭ ʧʦʣʠʤʝʨʦʚ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʘʷ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʠ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʚʘʣʝʥʪʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʠʨʠʥʦʪʝʢʘʥʘ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʘʩʪʠʮʳ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢ-ʩʦʧʦʣʠʤʝʨʘ ʧʦʣʠ(L-ʣʠʟʠʥ)117-ʙ-ʧʦʣʠ(L-ʣʝʡʮʠʥ)105. ɹʣʦʢ-

ʩʦʧʦʣʠʤʝʨ ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʩ ʨʘʩʢʨʳʪʠʝʤ ʮʠʢʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ N-

ʢʘʨʙʦʢʩʠʘʥʛʠʜʨʠʜʦʚ. ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʯʘʩʪʠʮʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʠʥʚʝʨʩʠʠ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʠʭ ʨʘʟʤʝʨ ʙʳʣ ʠʟʫʯʝʥ ʤʝʪʦʜʘʤʠ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʤʝʨ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʯʘʩʪʠʮ 

ʟʘʚʠʩʠʪ ʦʪ pH ʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 180 ʜʦ 650 ʥʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʯʘʩʪʠʮ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CTB-ʘʥʘʣʠʟʘ ʥʘ ʪʨʝʭ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʷʭ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʝʚʳʰʘʣʘ 80%. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʥʝ ʚʳʷʚʠʣʦ ʘʛʨʝʛʘʮʠʠ ʯʘʩʪʠʮ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ (3 ʩʫʪʦʢ). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʯʘʩʪʠʮ ʚʥʫʪʨʴ ʢʣʝʪʢʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʤʝʪʦʜ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʚʳʙʨʘʥʦ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘ: 
ʢʦʚʘʣʝʥʪʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʢʨʘʩʠʪʝʣʝʤ ʬʣʫʦʨʝʩʮʝʠʥ 

ʠʟʦʪʠʦʮʠʘʥʘʪʦʤ ʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʝ ʚʥʫʪʨʴ ʯʘʩʪʠʮ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʘʨʢʝʨʘ ʨʦʜʘʤʠʥʘ 6g. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʢʣʝʪʦʢ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʵʥʜʦʮʠʪʦʟʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʯʘʩʪʠʮ in vitro ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʝ 

ʤʦʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ, ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʬʝʨʤʝʥʪʳ ʧʝʧʩʠʥ ʠ ʧʘʧʘʠʥ, ʘ ʪʘʢʞʝ 

ʧʣʘʟʤʫ ʢʨʦʚʠ. ʇʦʣʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʣʠʤʝʨʘ ʜʦ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʧʩʠʥʘ ʜʦʩʪʠʛʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 2 ʤʝʩʷʮʝʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʟʘ ʵʪʦ ʚʨʝʤʷ ʩʪʝʧʝʥʴ 

ʜʝʛʨʘʜʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 70%. ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʛʠʜʨʦʬʠʣʴʥʦʝ ʣʝʢʘʨʩʪʚʦ ʠʨʠʥʦʪʝʢʘʥ ʙʳʣʦ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʦ ʚ ʧʦʣʫʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʤʝʪʦʜʦʤ pH ʛʨʘʜʠʝʥʪʘ. ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʨʝʤʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʨʠʥʦʪʝʢʘʥʘ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ. ʂʠʥʝʪʠʢʫ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʟʫʯʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʜʝʛʨʘʜʘʮʠʠ. ʇʦʣʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 4 ʩʫʪʦʢ, ʘ ʥʘʠʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʜʦʩʪʠʛʘʣʘʩʴ ʚ ʩʨʝʜʝ ʩ ʧʝʧʩʠʥʦʤ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘʠʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʜʝʛʨʘʜʘʮʠʠ ʯʘʩʪʠʮ. ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʝʪʦʢ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʯʝʣʦʚʝʢʘ (Caco-2).  
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ɺʆʃʔʊɸʄʇɽʈʆʄɽʊʈʀʏɽʉʂʀʁ çʕʃɽʂʊʈʆʅʅʓʁ ʗɿʓʂè ɼʃʗ 

ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʕʅɸʅʊʀʆʄɽʈʆɺ ʇʈʆʇʈɸʅʆʃʆʃɸ 

 
ʈ.ɸ. ɿʠʣʴʙʝʨʛ, ʖ.ɸ. ʗʨʢʘʝʚʘ, ʂ.ɸ. ʄʫʨʟʠʥʘ, ɸ.ɺ. ʉʠʜʝʣʴʥʠʢʦʚ, ɺ.ʅ. ʄʘʡʩʪʨʝʥʢʦ 

ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʬʘ 

 
ɹʦʣʴʰʠʥʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ. ʀʟʚʝʩʪʥʦ 

ʪʘʢʞʝ, ʯʪʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʚʷʟʘʥʘ ʪʦʣʴʢʦ 

ʩ ʦʜʥʠʤ ʵʥʘʥʪʠʦʤʝʨʦʤ ʤʦʣʝʢʫʣʳ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʵʥʘʥʪʠʦʤʝʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʤ ʩʝʙʷ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʭʨʦʤʘʪʦʛʨʘʬʠʷ, 

ʢʘʧʠʣʣʷʨʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ, ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʠ ʜʨ.) ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʶʪʩʷ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʋʧʦʨ ʚ ʠʭ ʨʘʟʚʠʪʠʠ ʩʜʝʣʘʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʯʠʩʪʦʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʘʥʪʠʦʤʝʨʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʜʢʦ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʭʠʤʠʯʝʩʢʠʭ ʩʝʥʩʦʨʦʚ ʠ ʙʠʦʩʝʥʩʦʨʦʚ [1]. ʉʨʝʜʠ ʵʥʘʥʪʠʦʩʝʣʝʢʪʠʚʥʳʭ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʩʝʥʩʦʨʦʚ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʜʳ ʥʘ ʦʩʥʦʚʝ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʭ ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʭʠʨʘʣʴʥʳʤʠ ʩʝʣʝʢʪʦʨʘʤʠ, ʣʠʙʦ 

ʧʦʣʠʤʝʨʘʤʠ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʦʪʧʝʯʘʪʢʘʤʠ; ʘ ʪʘʢʞʝ ʫʛʦʣʴʥʦ-ʧʘʩʪʦʚʳʝ ʵʣʝʢʪʨʦʜʳ (ʋʇʕ) ʠ ʜʨ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʝʥʩʦʨʦʚ 

ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʭʝʤʦʤʝʪʨʠʢʠ [2], ʚ ʯʘʩʪʥʦʩʪʠ PCA, SIMCA, PLS, PLS-DA ʠ ʪ.ʜ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʟʫʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʝʥʩʦʨʦʚ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʥʘʥʪʠʦʤʝʨʦʚ ʧʨʦʧʨʘʥʦʣʦʣʘ. ɺ ʫʩʣʦʚʠʷʭ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʠ ʥʘ ʋʇʕ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ ʫʨʘʮʠʣʦʤ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʪʘʤʠ ʧʦʣʠʘʨʠʣʝʥʬʪʘʣʠʜʦʚ (ʇɸʌ) 

ʩ ʤʝʣʘʤʠʥʦʤ, ʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʮʠʢʣʦʜʝʢʩʪʨʠʥʘʤʠ ʩʪʝʢʣʦʫʛʣʝʨʦʜʥʳʭ ʵʣʝʢʪʨʦʜʦʚ (ʉʋʕ), 

ʦʮʝʥʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʥʩʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ɼʣʷ ʋʇʕ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ 

ʛʨʘʬʠʪʦʚʳʭ ʯʘʩʪʠʮ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʘʥʪʠʦʩʝʣʝʢʪʠʚʥʳʭ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ 

ʫʨʘʮʠʣʘ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ʄʝʪʦʜʘʤʠ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʠ, ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʄɼʄ) ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʫʨʘʮʠʣʘ ʠ ʨʘʩʩʤʦʪʨʝʥʦ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʥʘʥʪʠʦʤʝʨʘʤʠ 

ʧʨʦʧʨʘʥʦʣʦʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʋʇʕ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʋʕ ʢʦʤʧʦʟʠʪʘʤʠ ʇɸʌ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʦʣʴʪʘʤʧʝʨʦʛʨʘʤʤ ʵʥʘʥʪʠʦʤʝʨʦʚ ʧʨʦʧʨʘʥʦʣʦʣʘ, ʘ ʪʘʢʞʝ 

ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʋʇʕ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʫʨʘʮʠʣʦʤ, ʠ ʉʋʕ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʦʤʧʦʟʠʪʘʤʠ ʇɸʌ ʩ ʤʝʣʘʤʠʥʦʤ, ʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ ʠ ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʤ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʝʪʦʜʘʤʠ ʭʝʤʦʤʝʪʨʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʵʥʘʥʪʠʦʩʝʣʝʢʪʠʚʥʳʝ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʘʢ ʵʥʘʥʪʠʦʤʝʨʦʚ 

ʧʨʦʧʨʘʥʘʣʦʣʘ, ʪʘʢ ʠ ʠʭ ʨʘʮʝʤʠʯʝʩʢʠʭ ʩʤʝʩʝʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʵʥʘʥʪʠʦʤʝʨʳ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ. 
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review// Electrochem. Commun. 2014. V. 38. P. 47-52. 

2. ʄʘʡʩʪʨʝʥʢʦ ɺ. ʅ., ɽʚʪʶʛʠʥ ɻ. ɸ., ʉʠʜʝʣʴʥʠʢʦʚ ɸ. ɺ. ɺʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʡ 
ʵʣʝʢʪʨʦʥʥʳʡ ʷʟʳʢ // ʇʨʦʙʣʝʤʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ʊ. 14. ʍʠʤʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ. / 

ʇʦʜ ʨʝʜ. ɺʣʘʩʦʚʘ ʖ. ɻ.. ʄ.: ʅʘʫʢʘ, 2011. ʉ. 285-313. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ: ʛʨʘʥʪ ˉ 16-13-10257.  
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ʇʈʆ- ʀ ɸʅʊʀʆʂʀʉʃʀʊɽʃʔʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʈʀʈʆɼʅʓʍ 

ʊʀʆʃʆɺ 

ʂ.ʄ. ɿʠʥʘʪʫʣʣʠʥʘ1,2, ʅ.ʇ. ʍʨʘʤʝʝʚʘ1, ʆ.ʊ. ʂʘʩʘʠʢʠʥʘ2 

 
1ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠʤ. ʅ.ʄ. ʕʤʘʥʫʵʣʷ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ, 

2ʀʥʩʪʠʪʫʪ ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠʤ. ʅ.ʅ. ʉʝʤʝʥʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

 

ʆʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ʠ ʦʪʨʘʞʘʝʪ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʩʢʦʨʦʩʪʷʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ɸʌʂ ʠ ʠʭ ʫʪʠʣʠʟʘʮʠʝʡ. 

ʋʪʠʣʠʟʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ (ɸʆ), ʢʦʪʦʨʳʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʧʝʨʦʢʩʠʜʳ 

ʠ ʦʙʨʘʟʫʶʪ ʥʝʘʢʪʠʚʥʳʝ ʚ ʧʨʦʮʝʩʩʘʭ ʦʢʠʩʣʝʥʠʷ ʧʨʦʜʫʢʪʳ ʩ ʨʘʜʠʢʘʣʘʤʠ. ʅʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʪʠʦʣʳ ʛʣʫʪʘʪʠʦʥ (GSH) ʠ ʮʠʩʪʝʠʥ (CSH), ʚʳʧʦʣʥʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ: ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʛʠʜʨʦʧʝʨʦʢʩʠʜʳ, ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ ïS-S-, ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʦʢʠʩʣʝʥʠʝ 

ʧʨʦʪʝʠʥʦʚ. ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. GSH ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʚ 

ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ - ʢʨʝʤʘʭ ʠ ʤʳʣʘʭ - ʜʣʷ ʦʤʦʣʦʞʝʥʠʷ ʠ ʦʪʙʝʣʠʚʘʥʠʷ ʢʦʞʠ, ʟʘʱʠʪʳ ʦʪ 

ʩʦʣʥʝʯʥʦʛʦ ʋʌ - ʦʙʣʫʯʝʥʠʷ [1]. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʚ ʢʨʦʚʠ ʛʦʤʦʮʠʩʪʝʠʥʘ (HSH), ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʮʠʩʪʝʠʥʘ ʥʘ ʦʜʥʫ ʤʝʪʠʣʝʥʦʚʫʶ ʛʨʫʧʧʫ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ 

ʩʝʨʜʮʘ ʠ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [2].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʘ ʢʠʥʝʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʪʠʦʣʦʚ GSH, CSH ʠ 

HSH ʩ ɸʌʂ: ʧʝʨʦʢʩʠʣʴʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ (RO2Å), ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʧʨʠ ʨʘʩʧʘʜʝ ɸɸʈʅ ʚ ʚʦʜʥʦʡ 

ʩʨʝʜʝ, ʠ ʩ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʭʦʜʘ ʨʘʜʠʢʘʣʦʚ 

ʚ ʨʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʠʦʣʦʚ ʩ ʅ2ʆ2. ʀʩʧʦʣʴʟʦʚʘʣʠ ʥʦʚʳʡ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʘʢʮʝʧʪʦʨ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ - ʧʦʣʠʤʝʪʠʥʦʚʳʡ ʢʨʘʩʠʪʝʣʴ ɸ (ʧʠʨʠʜʠʥʠʝʚʘʷ ʩʦʣʴ 3,3ô-ʜʠ-g-

ʩʫʣʴʬʦʧʨʦʧʠʣ-9-ʤʝʪʠʣʪʠʘʢʘʨʙʦʮʠʘʥʠʥʙʝʪʘʠʥʘ), ʩʧʝʢʪʨʘʣʴʥʦ-ʢʠʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥʳ ʚ [3].  ʄʝʪʦʜʦʤ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʨʝʘʢʮʠʡ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ 
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ʦʉ ʚ ʚʦʜʝ, ʨʘʚʥʳʝ ʚ 105(ʄÖʩ)-1 :  0,84 (GSH), 2,16 (HSH) ʠ 4,4(CSH).  

ʄʝʪʦʜʦʤ ʠʥʛʠʙʠʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸ ʠʩʩʣʝʜʦʚʘʥʘ ʢʠʥʝʪʠʢʘ  ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʜʠʢʘʣʦʚ ʚ ʨʝʘʢʮʠʠ ʪʠʦʣʦʚ ʩ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ.  ʆʧʨʝʜʝʣʝʥʳ ʫʜʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʜʠʢʘʣʦʚ (v), ʨʘʚʥʳʝ v = Wɸ/ {[ʅ2ʆ2] Ĭ[ʪʠʦʣ]}. ɺʝʣʠʯʠʥʳ  v ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʪʠʦʣʦʚ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʨʝʘʢʮʠʠ ʩ ʅ2ʆ2. 

ɻʣʫʪʘʪʠʦʥ ʠ ʛʦʤʦʮʠʩʪʝʠʥ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʛʝʥʝʨʠʨʫʶʪ ʨʘʜʠʢʘʣʳ (7.0Ö10-5(ʄÖʩ)-1), ʘ 

ʘʢʪʠʚʥʦʩʪʴ ʮʠʩʪʝʠʥʘ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʚ 30 ʨʘʟ ʚʳʰʝ (2.1Ö10-3(ʄÖʩ)-1). 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʛʣʫʪʘʪʠʦʥʘ ʥʘ ʪʚʝʨʜʦʤ ʥʦʩʠʪʝʣʝ ʥʘ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ 

ʚ ʨʝʘʢʮʠʷʭ ʩ ɸʌʂ. ɻʣʫʪʘʪʠʦʥ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʨʙʠʨʫʝʪʩʷ ʥʘ ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʮʝʣʣʶʣʦʟʝ (6Ĭ10-4 ʤʦʣʴ/ʛ) ʠ ʛʣʠʥʝ (ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʥʘʪʨʠʷ, ʉloisit A) (9Ĭ10-4 ʤʦʣʴ/ʛ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʡ ʛʣʫʪʘʪʠʦʥ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʘʢʮʠʷʭ ʩ 

ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ ʠ ʩ ʧʝʨʦʢʩʠʣʴʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ (GSH/Cel  ʠ GSH/M) ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ.  

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʘʤʠ ʈʅʌ ˉ14-23-00018 ʠ ʈʌʌʀ ˉ17-03-00364. 

ʃʠʪʝʨʘʪʫʨʘ 

1. Shindo, Y., Hashimoto, T.,  Archives of dermatological research. 1995, 287 (8): 747ï53. 

2. McCully, Kilmer S. // Comprehensive Physiology. 2016, 6 (1): 471. 

3. ɿʠʥʘʪʫʣʣʠʥʘ ʂ.ʄ., ʂʘʩʘʠʢʠʥʘ ʆ.ʊ., ʠ ʜʨ.  ʀʟʚ. ɸʅ ʉʝʨ. ʍʠʤ. 2016, 12: 2825.  
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ɺʃʀʗʅʀɽ L-ɸʉʂʆʈɹɸʊ 1-(2-ɻʀɼʈʆʂʉʀʕʊʀʃ)-4,6-ɼʀʄɽʊʀʃ-1,2-

ɼʀɻʀɼʈʆʇʀʈʀʄʀɼʀʅ-2-ʆʅɸ ʅɸ ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ʇɽʏɽʅʀ ʂʈʓʉ 

ʇʈʀ ʊʆʂʉʀʏɽʉʂʆʄ ʇʆʈɸɾɽʅʀʀ CCl4 

ɺ.ɺ. ɿʦʙʦʚ1,2, ɸ.ɹ. ɺʳʰʪʘʢʘʣʶʢ1, ʅʘʟʘʨʦʚ ʅ.ɻ.1,2, ɸ.ɻ. ʇʦʨʬʠʨʴʝʚ1,2, ɸ.ɸ. ʇʘʨʬʝʥʦʚ1, 

ʃ.ʌ. ɻʫʤʘʨʦʚʘ1, ɼ.ɸ. ʂʦʥʜʨʘʰʠʥʘ1, ʀ.ɺ. ɻʘʣʷʤʝʪʜʠʥʦʚʘ1, ɺ.ʕ. ʉʝʤʝʥʦʚ1  

1ʀʥʩʪʠʪʫʪ ʆʨʛʘʥʠʯʝʩʢʦʡ ʠ ʌʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɸ.ɽ. ɸʨʙʫʟʦʚʘ ʂʘʟʅʎ ʈɸʅ 
2ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʝʯʝʥʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʢʘʢ ʠʥʬʝʢʮʠʷʤʠ, ʪʘʢ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʣʝʯʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ, ɺʀʏ ʠ ʜʨ.), ʥʘʨʫʰʝʥʠʝʤ ʧʠʪʘʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʤʝʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʠʩʢ ʥʦʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʧʝʯʝʥʠ. ʅʘʰ ʠʥʪʝʨʝʩ ʧʨʠʚʣʝʢʘʶʪ ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʠʤʠʜʠʥʘ ʚ ʩʚʷʟʠ ʩ 

ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʝʛʝʥʝʨʘʮʠʶ ʪʢʘʥʝʡ. ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʂʩʠʤʝʜʦʥ, 

ʩʦʟʜʘʥʥʳʡ ʚ ʀʆʌʍ ʠʤ. ɸ.ɽ. ɸʨʙʫʟʦʚʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʥʦʛʦ ʧʠʨʠʤʠʜʠʥʘ (1-(Ç-ʦʢʩʠʵʪʠʣ)-4,6-

ʜʠʤʝʪʠʣ-1,2-ʜʠʛʠʜʨʦ-2-ʦʢʩʦʧʠʨʠʤʠʜʠʥ), ʩʪʠʤʫʣʠʨʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʝʯʝʥʠ [1] ʧʨʠ ʝʝ 

ʪʦʢʩʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʤ ʫʛʣʝʨʦʜʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʣʝʢʫʣʳ ʂʩʠʤʝʜʦʥʘ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʝʱʝʩʪʚ ʩ 

ʟʘʜʘʥʥʳʤʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʘʢʪʦʧʨʦʪʝʢʪʦʨʥʦʤ ʠ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʤ ʜʝʡʩʪʚʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʂʩʠʤʝʜʦʥʘ [2, 3]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʦʢʨʠʩʪʘʣʣʘ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʩʫʙʩʪʘʥʮʠʠ ʂʩʠʤʝʜʦʥ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ (ʬʦʨʤʫʣʘ 1) ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʝʯʝʥʠ ʧʦʩʣʝ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʤ ʫʛʣʝʨʦʜʦʤ. 

 
ʊʦʢʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʤʦʜʝʣʠʨʦʚʘʣʠ ʫ ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ 

ʧʫʪʝʤ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ 50% ʤʘʩʣʷʥʦʛʦ ʨʘʩʪʚʦʨʘ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʜʦʟʝ 2 

ʤʣ/ʢʛ. ʉʦʢʨʠʩʪʘʣʣ (ʬʦʨʤʫʣʘ 1) ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʚʚʦʜʠʣʠ ʧʝʨʦʨʘʣʴʥʦ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ, ʥʘʯʠʥʘʷ ʩʦ 

ʩʣʝʜʫʶʱʝʛʦ ʜʥʷ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʦʛʦ ʫʛʣʝʨʦʜʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʢʨʠʩʪʘʣʣʘ (ʬʦʨʤʫʣʘ 1) 

ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʘʥʩʬʝʨʘʟ (ɸʃʊ ʠ ɸʉʊ) ʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ (p < 0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʧʦʜʚʝʨʛʥʫʪʦʡ ʘʥʘʣʦʛʠʯʥʦʤʫ ʪʦʢʩʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʤ ʫʛʣʝʨʦʜʦʤ ʙʝʟ ʣʝʯʝʥʠʷ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʩʦʢʨʠʩʪʘʣʣʘ (ʬʦʨʤʫʣʘ 1) ʧʦʚʳʰʘʣʘʩʴ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʫʤʝʥʴʰʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ 

ʧʝʯʝʥʠ, ʚʳʷʚʣʷʝʤʳʝ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʦʢʨʠʩʪʘʣʣʘ (ʬʦʨʤʫʣʘ 1) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʂʩʠʤʝʜʦʥ ʠ ʊʠʦʪʨʠʘʟʦʣʠʥ (ʚʝʱʝʩʪʚʦ-ʩʨʘʚʥʝʥʠʷ).  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ ʛʨʘʥʪ ˉ 14-50-00014 

 

[1] ɺʳʰʪʘʢʘʣʶʢ ɸ.ɹ., ʅʘʟʘʨʦʚ ʅ.ɻ., ʇʦʨʬʠʨʴʝʚ ɸ.ɻ., ɿʫʝʚʘ ʀ.ɺ., ʄʠʥʥʝʭʘʥʦʚʘ ʆ.ɸ., ʄʘʷʪʠʥʘ 

ʆ.ɺ., ʈʝʟʥʠʢ ɺ.ʉ., ɿʦʙʦʚ ɺ.ɺ., ʅʠʢʦʣʴʩʢʠʡ ɽ.ɽ. // ɼʦʢʣʘʜʳ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 2015, 462, 103. 

[2] Nazarov N.G., Zobov V.V., Vyshtakalyuk A.B., Reznik V.S. // Res. J. of Pharmaceutical, 

Biological and Chemical Sciences, 2015, 6 (6), 1617. 

[3] ʇʦʚʳʰʝʚʘ ʊ.ɺ., ʉʝʤʝʥʦʚ ɺ.ʕ., ɻʘʣʷʤʝʪʜʠʥʦʚʘ ʀ.ɺ., ʈʝʟʥʠʢ ɺ.ʉ., ʂʥʥʠ ʂ.ʉ., ʂʦʣʝʩʥʠʢʦʚ 

ʇ.ɽ., ʂʫʟʥʝʮʦʚʘ ʉ.ɺ., ʏʝʣʳʰʝʚ ʖ.ɸ. // ʕʢʩʧ. ʠ ʢʣʠʥ. ʬʘʨʤʘʢʦʣ., 2016, 79 (8), 3.  
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ʉʀʅʊɽɿ ʀ ɸʅʊʀɸʅɼʈʆɻɽʅʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʅʆɺʓʍ 

ɸɿʆʊʉʆɼɽʈɾɸʑʀʍ ʇʈʆʀɿɺʆɼʅʓʍ 17Ŭ-ɻʀɼʈʆʂʉʀ-, 17ɓ-ɻʀɼʈʆʂʉʀ- 

ʇʈɽɻʅɸʅɸ ʀ [17(20)E]-ʇʈɽɻʅɽʅɸ  

ɺ.ɸ. ɿʦʣʦʪʮʝʚ1, ʄ.ɸ. ʊʘʨʘʪʳʥʦʚʘ1, ʆ.ɺ. ɿʘʟʫʣʠʥʘ1, ɺ.ɸ. ʂʦʩʪʠʥ1, ʈ.ɸ. ʅʦʚʠʢʦʚ2, 

ʄ.ɻ. ɿʘʚʴʷʣʦʚʘ1, ɸ.ɺ. ɺʝʩʝʣʦʚʩʢʠʡ1, ɸ.ʖ. ʄʠʰʘʨʠʥ1 

1ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʠʤʝʥʠ ɺ.ʅ. ʆʨʝʭʦʚʠʯʘè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ çʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʠ ʠʤ. ɺ.ɸ. ʕʥʛʝʣʴʛʘʨʜʪʘ ʈɸʅè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɸʥʪʠʘʥʜʨʦʛʝʥʳ (ʠʥʛʠʙʠʪʦʨʳ ʬʝʨʤʝʥʪʦʚ ʙʠʦʩʠʥʪʝʟʘ ʘʥʜʨʦʛʝʥʦʚ ʠ ʘʥʪʘʛʦʥʠʩʪʳ 

ʘʥʜʨʦʛʝʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʢʘ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. ʉʨʝʜʠ ʩʪʝʨʦʠʜʥʳʭ ʘʥʪʠʘʥʜʨʦʛʝʥʦʚ ʚʳʩʦʢʠʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʦʙʣʘʜʘʶʪ ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʘʥʜʨʦʩʪ-16-ʝʥʘ, ʠʥʛʠʙʠʨʫʶʱʠʝ 

ʘʢʪʠʚʥʦʩʪʴ CYP17ɸ1 ʠ 17Ŭ-ʟʘʤʝʱʝʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʷʚʣʷʶʱʠʝʩʷ 

ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʘʥʜʨʦʛʝʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʜʠʟʘʡʥ, ʧʦʠʩʢ ʠ ʩʠʥʪʝʟ 

ʥʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʘʥʪʠʘʥʜʨʦʛʝʥʦʚ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ - ʩʠʥʪʝʟ ʠ ʧʝʨʚʠʯʥʳʡ ʩʢʨʠʥʠʥʛ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ 17Ŭ-ʛʠʜʨʦʢʩʠ-, 17ɓ-ʛʠʜʨʦʢʩʠ- ʠ [17(20)ɽ]-ʧʨʝʛʥʝʥʘ, ʩʦʜʝʨʞʘʱʠʭ ʦʢʘʟʦʣʠʥʦʚʳʡ ʠ 

ʙʝʥʟʦʢʩʘʟʦʣʦʚʳʡ ʬʨʘʛʤʝʥʪ  (F a,b; G a,b ʠ H a,b) 
COOH COOHHO OCOOR COOHHO

HO HOX X

N

O

X

N

O
; b, X =

A B C D E

F a,b G a,b H a,b

 a, X =
 

ʄʳ ʨʘʟʨʘʙʦʪʘʣʠ ʫʜʦʙʥʳʝ ʩʭʝʤʳ ʧʦʣʫʯʝʥʠʷ ʩʪʝʨʦʠʜʥʳʭ ʙʣʦʢʦʚ A (5-ʪʠ ʩʪʘʜʠʡʥʳʡ ʩʠʥʪʝʟ 

ʠʟ ʧʨʝʛʥʝʥʦʣʦʥʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʝ ʌʘʚʦʨʩʢʦʛʦ) ʠ C (7-ʤʠ ʩʪʘʜʠʡʥʳʡ ʩʠʥʪʝʟ, 

ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʩʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʦʝ ʵʧʦʢʩʠʜʠʨʦʚʘʥʠʝ 

ȹ17(20) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʵʧʦʢʩʠʜʘ); ʩʪʝʨʦʠʜʥʳʡ ʙʣʦʢ E ʧʦʣʫʯʘʣʠ ʠʟ 17-

ʢʝʪʦʩʪʝʨʦʠʜʘ D ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʨʝʘʢʮʠʠ ʈʝʬʦʨʤʘʪʩʢʦʛʦ. ʉʪʝʨʦʠʜʥʳʝ 

ʙʣʦʢʠ ɸ, ʉ ʠ ɽ ʧʨʝʚʨʘʱʘʣʠ ʚ ʮʝʣʝʚʳʝ ʦʢʩʘʟʦʣʠʥʳ ʠʣʠ ʙʝʥʟʦʢʩʘʟʦʣʳ ʨʝʘʢʮʠʝʡ ʩ 

ʪʨʠʬʝʥʠʣʬʦʩʬʠʥʦʤ, ʉʉl4 ʠ ʵʪʘʥʦʣʘʤʠʥʦʤ (ʠʣʠ ʦ-ʘʤʠʥʦʬʝʥʦʣʦʤ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʩʥʦʚʘʥʠʡ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʪʦʡ ʨʝʘʢʮʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ 

ʩʦʧʨʷʞʝʥʥʦʡ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʚ ʧʨʝʛʥʝʥʦʚʦʡ ʢʠʩʣʦʪʝ ʠ ʦʩʥʦʚʥʦʩʪʴʶ ʘʤʠʥʦʩʦʜʝʨʞʘʰʝʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʢʩʘʟʦʣʠʥʳ ʠ ʙʝʥʟʦʢʩʘʟʦʣʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʩʪʝʨʦʠʜʥʦʛʦ ʮʠʢʣʘ; ʥʝʢʦʪʦʨʳʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʦʙʣʘʜʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʥʪʠʘʥʜʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʃʀʊɽʈɸʊʋʈɸ 

1. Kostin VA, et. al., Oxazolinyl derivatives of [17(20)E]-21-norpregnne differing in the 

structure of A and B rings. Facile synthesis and inhibition of Cyp17A1 catalytic activity. 

Steroids 2016; 115: 114-122.  

2. Zolottsev VA, et. al., Conjugates of pyropheophorbide a with androgen receptor ligands, 

Macroheterocycles 2017; 9: doi: 10.6060/mhc160 875p.   
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ʉʀʅʊɽɿ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʉɺʆʁʉʊɺ ʌʊʆʈʉʆɼɽʈɾɸʑʀʍ 

ɸʃʂɸʅʉʋʃʔʌʆʅʀʃɹʈʆʄʀɼʆɺ 
 

ʃ.ʌ. ʀʙʨʘʛʠʤʦʚʘ1, ɸ.ɸ. ʊʶʪʶʥʦʚ1, 2, ʉ.ʈ. ʉʪʝʨʣʠʥ1, ʉ.ʄ. ʀʛʫʤʥʦʚ1, 2 

 

1ʀʥʩʪʠʪʫʪ ʵʣʝʤʝʥʪʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠʤ. ɸ.ʅ. ʅʝʩʤʝʷʥʦʚʘ ʈɸʅ 

ʈʦʩʩʠʷ, 119991, ʄʦʩʢʚʘ, ʫʣ. ɺʘʚʠʣʦʚʘ, 28 
2ʅʇʆ ñʇʠʄ-ʀʥʚʝʩʪò, ʈʦʩʩʠʷ, 119991, ʄʦʩʢʚʘ, ʫʣ. ɺʘʚʠʣʦʚʘ, 28 

E-mail: minilik@yandex.ru 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʩʫʣʴʬʦʥʠʣʙʨʦʤʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ 

ʥʝʧʨʝʜʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʫʣʴʬʦʥʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʭ 

ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʭ ʘʥʘʣʦʛʦʚ ʩ ʦʣʝʬʠʥʘʤʠ ʠ ʘʮʝʪʠʣʝʥʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʵʣʠʤʠʥʠʨʦʚʘʥʠʝʤ SO2, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʝʨʬʪʦʨʘʣʢʘʥʩʫʣʴʬʦʥʠʣʙʨʦʤʠʜʳ ʚ 

ʢʘʯʝʩʪʚʝ ʬʪʦʨʘʣʢʠʣʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ. ʀʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʤʠ ʦʣʝʬʠʥʘʤʠ, 

ʥʘʧʨʠʤʝʨ, ʘʣʠʬʘʪʠʯʝʩʢʠʤʠ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʘʣʢʝʥʘʤʠ, ʮʠʢʣʦʛʝʢʩʝʥʦʤ, ʘʣʣʠʣʘʮʝʪʘʪʦʤ, 

ʘʣʣʠʣʪʨʠʬʪʦʨʘʮʝʪʘʤʠʜʦʤ ʠ ʪ.ʜ. ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 20õ65ʦʉ ʠʣʠ ʧʨʠ 

ʠʥʩʦʣʷʮʠʠ [1,2]. 

ʇʨʝʜʩʪʘʚʣʷʣʦʩʴ ʠʥʪʝʨʝʩʥʳʤ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʚ a-ʧʦʣʦʞʝʥʠʠ ʢ 

SO2Br-ʛʨʫʧʧʝ ʥʘ ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʣʴʬʦʥʠʣʙʨʦʤʠʜʦʚ. a-ɻʠʜʨʦʩʫʣʴʬʦʥʠʣʙʨʦʤʠʜʳ 

3a-d ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʳʭ ʧʝʨʬʪʦʨʘʣʢʘʥ-b-ʩʫʣʴʪʦʥʦʚ 1a-d: 

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ a-ʛʠʜʨʦʩʫʣʴʬʦʥʠʣʙʨʦʤʠʜʳ 3a-d ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʦʥʦʨʥʳʤʠ 

ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʦʣʝʬʠʥʘʤʠ ʧʦʜʦʙʥʦ ʠʭ ʧʝʨʬʪʦʨʠʨʦʚʘʥʥʳʤ ʘʥʘʣʦʛʘʤ. 

 
 

 

1. Tyutyunov A.A., Ibragimova L.F. et al. Fluorine notes, 2015, 5(102). 

2. Tyutyunov A.A., Ibragimova L.F. et al. Fluorine notes, 2016, 6(109). 
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ʉʀʅɽʈɻʀɿʄ ʀ ɸʅʊɸɻʆʅʀɿʄ ɹʀʆɸʅʊʀʆʂʉʀɼɸʅʊʆɺ  

ɺ ʄʀʂʈʆɻɽʊɽʈʆɻɽʅʅʓʍ ʉʀʉʊɽʄɸʍ 
 

ʆ. ʊ. ʂʘʩʘʠʢʠʥʘ 

 
1ʀʥʩʪʠʪʫʪ ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠʤ. ʅ.ʅ. ʉʝʤʝʥʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

2ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ, 

ʍʠʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʥʘʪʫʨʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʩʦʟʜʘʥʠʷ ʟʜʦʨʦʚʳʭ ʠ ʣʝʯʝʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, 

ʢʦʩʤʝʪʠʢʠ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʥʝʥʘʩʳʱʝʥʥʳʝ ʣʠʧʠʜʳ ʠ 

ʧʨʠʨʦʜʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ (AO). ʄʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʘʪ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ, ʥʦ ʠ ʥʘ ʨʝʘʢʮʠʦʥʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʟʘʠʤʥʦʝ 

ʚʣʠʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʥʝʨʛʠʟʤʘ ʠ ʘʥʪʘʛʦʥʠʟʤʘ ʚ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʠʩʪʝʤʝ { ʇɸɺ ï ʣʠʧʠʜ ï ɸʆ } . 

ʌʦʩʬʦʣʠʧʠʜʳ ï ʧʨʠʨʦʜʥʳʝ ʥʝʠʦʥʥʳʝ (ʮʚʠʪʪʝʨʠʦʥʥʳʝ) ʇɸɺ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʠʯʥʳʡ ʠ 

ʩʦʝʚʳʡ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ (ʈʉ, ʣʝʮʠʪʠʥ) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʠʱʝʚʦʡ, ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʈʉ ʥʘ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ: ʥʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ (ʫʤʝʥʴʰʝʥʠʝ/ʫʚʝʣʠʯʝʥʠʝ) ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝʥʠʷ ʟʘ ʩʯʝʪ 

ʩʦʦʢʠʩʣʝʥʠʷ ʠ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʦʙʨʳʚʘ ʮʝʧʝʡ ʚ ʩʣʫʯʘʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʈʉ ʠ ʩʠʥʝʨʛʠʯʝʩʢʦʝ 

ʫʩʠʣʝʥʠʝ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʝʥʦʣʴʥʳʤʠ ʙʠʦʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ 

(ʪʦʢʦʬʝʨʦʣʦʤ, ʢʘʪʝʭʦʣʘʤʠʥʘʤʠ, ʢʚʝʨʮʝʪʠʥʦʤ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʤʠ).  

ʂʘʪʠʦʥʥʳʝ ʇɸɺ (ʂʇɸɺ) ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʜʦʙʘʚʦʢ ʚ ʤʦʶʱʠʭ 

ʩʦʩʪʘʚʘʭ, ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʣʝʢʘʨʩʪʚ (ʥʘʧʨʠʤʝʨ, ʭʣʦʨʠʜ ʮʝʪʘʣʢʦʥʠʷ ï 

ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʣʝʢʘʨʩʪʚʘ çʉʝʧʪʦʣʝʪʝè).  ʂʇɸɺ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ. ʂʣʶʯʝʚʦʡ ʨʝʘʢʮʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʫʩʢʦʨʝʥʠʝ ʦʢʠʩʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʥʳʡ ʨʘʩʧʘʜ ʛʠʜʨʦʧʝʨʦʢʩʠʜʦʚ (LOOH), ʧʝʨʚʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ, ʥʘ ʨʘʜʠʢʘʣʳ ʚ ʩʤʝʰʘʥʥʳʭ ʤʠʮʝʣʣʘʭ {nʂʇɸɺ..mLOOH}. ʈʘʩʩʤʦʪʨʝʥʳ 

ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʂʇɸɺ ʩ ɸʆ ʚ ʧʨʦʮʝʩʩʘʭ ʦʢʠʩʣʝʥʠʷ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʘʥʪʘʛʦʥʠʟʤʘ 

ʂʇɸɺ ʠ ɸʆ. 

ɿʘʱʠʪʥʦʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʝʡʪʨʘʣʴʥʳʭ ʇɸɺ ʠ ʠʭ ʩʤʝʩʝʡ 

ʥʘ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ ʈʉ, ʊʍ-100, ʊʚʠʥ-65 ʠ 

ʇʣʶʨʦʥʠʢ f68. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʝʥʦ ʥʘ ʩʧʝʮʠʬʠʢʫ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʪʠʦʣʦʚ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʛʣʫʪʘʪʠʦʥ, ʮʠʩʪʝʠʥ ʠ ʛʦʤʦʮʠʩʪʝʠʥ, ʘ ʪʘʢʞʝ ʨʷʜ ʣʝʢʘʨʩʪʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʚʘʞʥʝʡʰʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʠʦʣʳ ʠʟʙʠʨʘʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʩ 

ʘʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʢʠʩʣʦʨʦʜʘ ʠ ʜʨʫʛʠʤʠ ʦʢʩʠʜʘʥʪʘʤʠ (ʠʦʜ, ʭʠʥʦʥʳ, ʭʠʥʦʥ-ʠʤʠʥʳ, 

ʦʢʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ). ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʬʝʥʦʣʴʥʳʤʠ ɸʆ ʪʠʦʣʳ ʤʦʛʫʪ 

ʧʨʦʷʚʣʷʪʴ ʩʠʥʝʨʛʠʟʤ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʪʦʛʜʘ, ʢʘʢ ʩ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ʠ 

ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ɸʆ ʪʠʦʣʳ ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʘʥʪʘʛʦʥʠʟʤ.   

 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʌʌʀ  17-03-00364 ʠ ʈʅʌ 14-23-00018.  

https://ru.wikipedia.org/wiki/%D0%96%D0%9D%D0%92%D0%9B%D0%9F
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ɸʅʊʀɺʀʈʋʉʅʓɽ ʉɺʆʁʉʊɺɸ ʂɸʈʂɸʉʅʓʍ ʉʆɽɼʀʅɽʅʀʁ 

 
ʖ.ʅ. ʂʣʠʤʦʯʢʠʥ1, ʄ.ɺ. ʃʝʦʥʦʚʘ1, ɺ.ɸ. ʐʠʨʷʝʚ1, ɽ.ɺ. ʈʘʜʯʝʥʢʦ2, ɺ.ɸ. ʇʘʣʶʣʠʥ2, 

ʅ.ʉ. ɿʝʬʠʨʦʚ2 

 
1ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

2ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɺʠʨʫʩ ʛʝʧʘʪʠʪʘ ʯʝʣʦʚʝʢʘ C (HCV) ʩʦʜʝʨʞʠʪ ʢʘʥʘʣ p7, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ C ʠ ʧʦʵʪʦʤʫ ʢʘʥʘʣ p7 ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʤʠʰʝʥʴʶ 

(ʮʝʣʴʶ) ʜʣʷ ʜʠʟʘʡʥʘ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʥʳʝ ʘʜʘʤʘʥʪʘʥʘ 

ʦʙʣʘʜʘʶʪ ʟʘʤʝʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ʉ, ʠ ʧʦʠʩʢ ʥʦʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 

ʩʨʝʜʠ ʩʦʝʜʠʥʝʥʠʡ ʵʪʦʛʦ ʨʷʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʠʥʛʠʙʠʪʦʨʦʚ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ. ɺ 

ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʦʥʥʦʛʦ 

ʢʘʥʘʣʘ ʨ7 ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ʉ. 

ʅʘ ʦʩʥʦʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʢʘʥʘʣʘ p7 ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ʉ ʛʝʥʦʪʠʧʘ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʩʪʨʫʢʪʫʨʳ ʢʘʥʘʣʦʚ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʥʦʪʠʧʦʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʘʨʠʘʥʪʳ ʢʘʥʘʣʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʛʝʥʦʪʠʧʦʚ: P26664 ʜʣʷ 

ʛʝʥʦʪʠʧʘ 1ʘ, P26663 ʜʣʷ ʛʝʥʦʪʠʧʘ 1b, P26663_L20F (ʤʫʪʘʥʪʥʳʡ ʚʘʨʠʘʥʪ ʢʘʥʘʣʘ, ʨʝʟʠʩʪʝʥʪʥʳʡ ʢ 

ʘʤʠʥʦʘʜʘʤʘʥʪʘʥʘʤ), P26660 ʜʣʷ ʛʝʥʦʪʠʧʘ 2ʘ ʠ P26661 ʜʣʷ ʛʝʥʦʪʠʧʘ 2b. ʄʦʜʝʣʠ ʢʘʥʘʣʦʚ 

ʦʧʪʠʤʠʟʠʨʦʚʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʘʡʪʳ ʩʚʷʟʳʚʘʥʠʷ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʘʤʠʥʦʘʜʘʤʘʥʪʘʥʦʚ. 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ ʙʦʣʝʝ 800 ʩʪʨʫʢʪʫʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ ʩʚʷʟʳʚʘʥʠʷ 

ʦʙʣʘʜʘʶʪ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʪʦʨʳʭ ʥʘʨʷʜʫ ʩ ʢʘʨʢʘʩʥʳʤ ʬʨʘʛʤʝʥʪʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʚʘ ʠ 

ʙʦʣʝʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠʣʠ ʘʣʠʮʠʢʣʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʢʠʥʛʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʙʦʣʝʝ 40 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʅʘʣʠʯʠʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʛʦʤʦʣʦʛʠʠ ʈʅʂ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ʉ (HCV) ʩ ʈʅʂ ʚʠʨʫʩʘ ʜʠʘʨʝʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (BVDV) ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʩʣʝʜʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʩʫʨʨʦʛʘʪʥʦʡ 

ʤʦʜʝʣʠ HCV. ɺʠʨʫʩ BVDV ʦʪʥʦʩʠʪʩʷ, ʢʘʢ ʠ ʚʠʨʫʩ ʛʝʧʘʪʠʪʘ ʉ, ʢ ʬʣʘʚʠʚʠʨʫʩʘʤ ʠ ʠʤʝʝʪ 

ʩʭʦʜʥʫʶ ʩʪʨʘʪʝʛʠʶ ʨʝʧʨʦʜʫʢʮʠʠ ʚ ʢʣʝʪʢʝ. 

ʆʪʦʙʨʘʥʥʳʝ ʚ ʭʦʜʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʩʧʳʪʘʥʠʷ in vitro ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (BVDV) 

ʰʪʘʤʤ ɹʊ-1 ʚ ɻʅʎ ɺɹ çɺʝʢʪʦʨè.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʧʨʦʝʢʪ ˉ 15-13-00084).   
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ɼɽɻʀɼʈʆɸɹʀɽʊʀʃɸʄʀʅɸ  

ʂ.ʉ. ʂʦʚʘʣʝʚʘ1,2, ʆ.ʀ. ʗʨʦʚʘʷ1,2, ɺ.ɺ. ɿʘʨʫʙʘʝʚ3, ʅ.ʌ. ʉʘʣʘʭʫʪʜʠʥʦʚ1,2 

1ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ʅ. ʅ. ɺʦʨʦʞʮʦʚʘ ʉO ʈɸʅ ʧʨ. ʃʘʚʨʝʥʪʴʝʚʘ, 

9, ʅʦʚʦʩʠʙʠʨʩʢ 630090, ʈʦʩʩʠʷ; 

2ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʫʣ. ʇʠʨʦʛʦʚʘ 2, ʅʦʚʦʩʠʙʠʨʩʢ 630090, ʈʦʩʩʠʷ; 

3ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʨʠʧʧʘ, ʫʣ. ʧʨʦʬ. ʇʦʧʦʚʘ, 15/17, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

197376, ʈʦʩʩʠʷ; 

e-mail: kseniya.kovaleva3103@yandex.ru 

ʉʤʦʣʷʥʳʝ ʢʠʩʣʦʪʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʭʚʦʡʥʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʩʠʥʪʝʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʜʠʪʝʨʧʝʥʦʠʜʳ, ʠʤʝʶʱʠʝ ʜʝʛʠʜʨʦʘʙʠʝʪʠʥʦʚʳʡ ʦʩʪʦʚ, ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ 

ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʝʨʧʝʩʘ HSV-2 [1], ʢʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʘʥʪʠʛʝʨʧʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʷʚʣʝʥʳ ʫ ʜʝʛʠʜʨʦʘʙʠʝʪʠʥʦʣʘ ʘʮʝʪʘʪʘ [2].  ʅʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʘ ʪʘʢʞʝ ʩʦʣʠ ʜʝʛʠʜʨʦʘʙʠʝʪʠʣʘʤʠʥʘ ʠ ʨʘʟʣʠʯʥʳʭ 

ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʦʷʚʠʣʠ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ [3]. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʜʝʛʠʜʨʦʘʙʠʝʪʠʣʘʤʠʥ (ɼɻɸɸʤ) 1 ï ʧʨʦʠʟʚʦʜʥʦʝ 

ʜʝʛʠʜʨʦʘʙʠʝʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʞʠʚʠʮʘʭ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʨʦʜʘʤ Pinus, Picea, Abies ʠ Larix. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʜʝʛʠʜʨʦʘʙʠʝʪʠʣʘʤʠʥʘ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʠʟʦʮʠʘʥʘʪʘʤʠ, ʠʟʦʪʠʦʮʠʘʥʘʪʘʤʠ ʠ ʜʠʠʟʦʮʠʘʥʘʪʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʦʯʝʚʠʥʳ, ʪʠʦʤʦʯʝʚʠʥʳ ʠ 

ʜʠʤʝʨʥʳʝ ʤʦʯʝʚʠʥʳ. ʇʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʰʪʘʤʤʘ A (H1N1). 

 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 15-03-00193ʘ). 
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ɸʄʌʀʌʀʃʔʅʓɽ ʇʆʃʀʇɽʇʊʀɼʓ ɼʃʗ ʉʆɿɼɸʅʀʗ ʉʀʉʊɽʄ 

ɼʆʉʊɸɺʂʀ ʃɽʂɸʈʉʊɺ ʀ ɼʀɸɻʅʆʉʊʀʂʀ 

ɽ.ɻ. ʂʦʨʞʠʢʦʚʘ-ɺʣʘʭ1,2, ʅ.ʅ. ɿʘʰʠʭʠʥʘ1,2, ʄ.ʃ. ʃʝʚʠʪ1,2, ʄ.ɺ. ɺʦʣʦʢʠʪʠʥʘ1,  

ʊ.ɹ. ʊʝʥʥʠʢʦʚʘ1 

1ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʧʨ., 26, ʇʝʪʝʨʛʦʬ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 198504 

2ʀʥʩʪʠʪʫʪ ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ 

ɹʦʣʴʰʦʡ ʧʨ., 31, ɺ.ʆ., ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 199004 

e-mail: vlakh@mail.ru  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥ ʮʝʣʳʡ ʨʷʜ ʩʠʩʪʝʤ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʠ ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʫʶ ʧʨʠʨʦʜʫ ʠ ʜʠʟʘʡʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʚʝʩʪʥʳ ʩʠʩʪʝʤʳ 

ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʥʘ ʦʩʥʦʚʝ ʣʠʧʦʩʦʤ, ʧʦʣʠʤʝʨʥʳʭ ʯʘʩʪʠʮ, ʜʝʥʜʨʠʤʝʨʦʚ ʠ ʨʘʟʣʠʯʥʳʭ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʥʘʥʦʯʘʩʪʠʮ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʥʦ-ʨʘʟʤʝʨʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʠʧʦʚ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʥʘʥʦʯʘʩʪʠʮʳ ʥʘ ʦʩʥʦʚʝ 

ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʘʤʬʠʬʠʣʴʥʳʭ ʩʦʧʦʣʠʤʝʨʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʤʬʠʬʠʣʴʥʳʭ ʧʦʣʠʧʝʧʪʠʜʦʚ. 

ʇʦʣʠʧʝʧʪʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣ, 

ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʚʩʣʝʜʩʪʚʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʥʝʧʨʠʨʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʘʥʥʳʭ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʛʨʫʧʧ ʚ 

ʙʦʢʦʚʦʡ ʮʝʧʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʠʭ ʢʦʚʘʣʝʥʪʥʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʚʝʢʪʦʨʥʳʤʠ ʣʠʛʘʥʜʘʤʠ.  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʦʣʫʯʝʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ 

ʘʤʬʠʬʠʣʴʥʳʭ ʙʣʦʢ- ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʦʧʦʣʠʤʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʤʠʥʦʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ 

ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʦʤ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʙʣʦʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠʧʝʧʪʠʜ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʨʘʟʤʝʨ ʠ ʤʦʨʬʦʣʦʛʠʶ ʧʦʣʫʯʘʝʤʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʯʘʩʪʠʮ, ʢʘʢ ʚʣʠʷʥʠʝ ʨʅ, ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʤʝʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʠ 

ʚ ʨʘʩʪʚʦʨʝ, ʠ ʜʨ. ʈʘʟʤʝʨ ʠ ʤʦʨʬʦʣʦʛʠʷ ʯʘʩʪʠʮ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʚʝʪʦʨʘʩʩʝʷʥʠʷ ʠ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʷʭ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ ʚ ʢʣʝʪʢʠ ʠ ʢʠʥʝʪʠʢʘ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʦʤ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʫʯʘʣʠ ʬʣʫʦʨʝʩʮʝʥʪʥʳʝ ʯʘʩʪʠʮʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʧʦʜʭʦʜʦʚ, ʘ ʠʤʝʥʥʦ: (1) ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʩʪʠʮ ʤʦʜʠʬʠʮʠʨʦʚʘʣʠ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʢʨʘʩʠʪʝʣʝʤ, (2) ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʢʨʘʩʠʪʝʣʴ ʠʥʢʘʧʩʫʣʠʨʦʚʘʣʠ ʚʥʫʪʨʴ ʯʘʩʪʠʮ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʙʳʣʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʠʟʫʯʝʥʠʷ ʢʠʥʝʪʠʢʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ 

ʘʤʬʠʬʠʣʴʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʩʫʙʩʪʘʥʮʠʠ ʠʨʠʥʦʪʝʢʘʥʘ (ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʜʝʡʩʪʚʠʝ), 

ʛʠʜʨʦʬʦʙʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʢʣʠʪʘʢʩʝʣʘ (ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʜʝʡʩʪʚʠʝ) ʠ ʩʠʣʴʥʦ-

ʟʘʨʷʞʝʥʥʦʛʦ ʉ-ʧʝʧʪʠʜʘ (ʣʝʯʝʥʠʝ ʜʠʘʙʝʪʘ). ʅʘ ʢʣʝʪʢʘʭ ʢʘʨʮʠʥʦʤʳ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (CaCO2) 

ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʨʠʥʦʪʝʢʘʥʘ, ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ʚ 

ʯʘʩʪʠʮʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʤʠʥʦʢʠʩʣʦʪ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʯʘʩʪʠʮ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʠʧʝʧʪʠʜʦʚ, ʥʝʩʫʱʠʭ ʉ-ʢʦʥʮʝʚʫʶ ʣʶʤʠʥʝʩʮʝʥʪʥʫʶ ʠʣʠ ʩʧʠʥʦʚʫʶ ʤʝʪʢʫ, ʠ 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʠʛʥʘʣʘ (ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʠʣʠ ʕʇʈ) ʚ ʢʣʝʪʢʘʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʥʳʝ ʯʘʩʪʠʮʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ, ʪʘʢ ʠ ʜʣʷ ʙʠʦʠʤʠʜʞʠʥʛʘ ʠ ʕʇʈ-ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 14-50-00069, 

ʥʘʧʨʘʚʣʝʥʠʝ 05-109). ʏʘʩʪʴ ʨʘʙʦʪʳ ʧʦ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʶ ʉ-ʧʝʧʪʠʜʘ 

ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʉʇʙɻʋ (ʤʝʨʦʧʨʠʷʪʠʝ 2, ˉ 12.38.220.2015).  
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ʈʅ-ʏʋɺʉʊɺʀʊɽʃʔʅʓɽ ʄʀʂʈʆ- ʀ ʅɸʅʆɻɽʃʀ ɼʃʗ 

ɺʅʋʊʈʀʂʃɽʊʆʏʅʆʁ ɼʆʉʊɸɺʂʀ ɹɽʃʂʆɺ ʀ ʇʆʃʀʅʋʂʃɽʆʊʀɼʆɺ 

ɺ.ɸ. ʂʦʨʞʠʢʦʚ-ɺʣʘʭ, ʖ.ʄ. ʇʠʣʠʧʝʥʢʦ, ʖ.ɺ. ʂʘʪʝʨʥʶʢ, ʊ.ɹ. ʊʝʥʥʠʢʦʚʘ  

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ 

v.korzhikov-vlakh@spbu.ru 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʪʝʨʘʧʠʠ ʪʨʫʜʥʦʠʟʣʝʯʠʤʳʭ ʠʣʠ ʥʝʠʟʣʝʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ. 

ɺʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʟʜʘʥʠʝ ʧʦʜʭʦʜʷʱʠʭ ʩʠʩʪʝʤ-ʥʦʩʠʪʝʣʝʡ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʙʠʦʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢ ʠʭ ʤʠʰʝʥʷʤ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʝʩʣʠ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʳʩʚʦʙʦʞʜʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʢʘʥʷʭ ʠʣʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʝʣʣʘʭ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʸʤ ʥʘʩʪʨʦʡʢʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʅ. 

ɺ ʧʨʝʜʩʪʘʚʣʷʝʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʩʦʟʜʘʣʠ ʤʠʢʨʦ- ʠ ʥʘʥʦʛʝʣʠ ʥʘ ʦʩʥʦʚʝ ʘʣʴʛʠʥʘʪʘ 

ʥʘʪʨʠʷ, ʭʠʪʦʟʘʥʘ ʠ ʛʝʧʘʨʠʥʘ, ʩʧʦʩʦʙʥʳʝ ʠʥʢʘʧʩʫʣʠʨʦʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦ ʚʳʩʚʦʙʦʞʜʘʪʴ 

ʤʦʜʝʣʴʥʳʝ ʙʝʣʢʠ ʠ ʧʦʣʠʥʫʢʣʝʦʪʠʜʳ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʨʅ-ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʟ 

ʯʘʩʪʠʮ ʥʘ ʦʩʥʦʚʝ ʭʠʪʦʟʘʥʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʙʘʚʢʫ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʘ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ 

ʟʘʨʷʜʦʤ - ʛʝʧʘʨʠʥʘ. ʂʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʧʦʜʦʙʥʦʡ 

ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʷʮʠʠ ʨʅ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʙʠʦʤʘʢʨʦʤʦʣʝʢʫʣ.  

ʄʝʪʦʜʦʤ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʇʕʄ) ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʠʥʪʝʨʧʦʣʠʵʣʝʢʪʨʦʣʠʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʚʠʜʝ ʯʘʩʪʠʮ ʜʠʘʤʝʪʨʦʤ ʦʪ 

50 ʜʦ 100 ʥʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ: ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʨʅ 

ʩʤʝʰʠʚʘʝʤʳʭ ʨʘʩʪʚʦʨʦʚ. ʈʘʟʤʝʨ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ (ɼʈʉ). ʅʘʙʣʶʜʘʣʦʩʴ ʭʦʨʦʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʜʘʥʥʳʤʠ 

ʇʕʄ ʠ ɼʈʉ. ɺ ʧʦʣʫʯʝʥʥʳʝ ʛʝʣʝʚʳʝ ʯʘʩʪʠʮʳ ʙʳʣʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʳ ʬʣʫʦʨʝʩʮʝʥʪʥʳʝ ʙʝʣʢʠ ʠ 

ʧʦʣʠʥʫʢʣʝʦʪʠʜʳ. ʊʘʢʠʝ ʤʝʪʢʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʪʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʠʭ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚ ʤʦʜʝʣʴʥʳʭ 

ʩʨʝʜʘʭ ʠ ʚ ʢʣʝʪʢʘʭ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʨʅ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʙʠʦʤʘʢʨʦʤʦʣʝʢʫʣ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʨʦʪʠʚʦʠʦʥʘ, ʚʚʝʜʝʥʥʦʛʦ ʚ ʩʠʩʪʝʤʫ ʥʘ 

ʩʪʘʜʠʠ ʧʦʣʫʯʝʥʠʷ ʠ ʦʪ ʨʅ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʳ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʢʨʳʪʠʝ ʛʝʣʝʚʳʭ 

ʯʘʩʪʠʮ ʩʣʦʝʤ ʧʦʣʠ(ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʣʦʥʛʠʨʦʚʘʣʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʙʠʦʤʘʢʨʦʤʦʣʝʢʫʣ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʪʝʨʘʧʠʠ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʤʦʥʦʛʝʥʥʳʭ ʙʦʣʝʟʥʝʡ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 14-50-00069, 

ʥʘʧʨʘʚʣʝʥʠʝ 05-109). 
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ɺ ʇʆʀʉʂɸʍ ʇʈʆʊʀɺʆɺʀʈʋʉʅʆɻʆ ʌɸʈʄɸʂʆʌʆʈɸ 

 

ɺ.ɸ. ʂʦʨʰʫʥ, ɻ.ɺ. ʇʨʦʩʢʫʨʠʥ, ɸ.ɸ. ʆʨʣʦʚ, ɸ.ɸ. ʏʠʩʪʦʚ, ɸ.ɺ. ɸʨʘʣʦʚ, ɸ.ɺ. ʋʩʪʠʥʦʚ 

 

ʀʥʩʪʠʪʫʪ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ʄ.ʄ. ʐʝʤʷʢʠʥʘ ʠ ʖ.ɸ. ʆʚʯʠʥʥʠʢʦʚʘ, ʫʣ. ʄʠʢʣʫʭʦ-

ʄʘʢʣʘʷ 16/10, ʄʦʩʢʚʘ 117997, ʈʦʩʩʠʷ; v-korshun@yandex.ru  

 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʦʚʳʡ ʢʣʘʩʩ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï 5-ʘʨʠʣ-

ʵʪʠʥʠʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʠʤʠʜʠʥʦʚʳʭ ʥʫʢʣʝʦʟʠʜʦʚ ʩ ʦʙʲʸʤʥʳʤʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʤʝʩʪʠʪʝʣʷʤʠ ʠ çʥʝʥʫʢʣʝʦʟʠʜʥʳʤè ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ [1ï3]. ʆʩʦʙʝʥʥʦ ʘʢʪʠʚʥʳ 

ʧʨʦʠʟʚʦʜʥʳʝ ʧʝʥʪʘʮʠʢʣʠʯʝʩʢʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʘ ʧʝʨʠʣʝʥʘ. ʊʘʢʠʝ ʥʫʢʣʝʦʟʠʜʳ ʩʧʦʩʦʙʥʳ 

ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʝʧʣʠʢʘʮʠʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʙʦʣʦʯʝʯʥʳʭ ʚʠʨʫʩʦʚ ï ʛʝʨʧʝʩʘ, ʛʨʠʧʧʘ, ʛʝʧʘʪʠʪʘ 

ʉ ʠ ʜʨ. [2, 3], ʘ ʥʝʜʘʚʥʦ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʠʭ ʚr ʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʢʣʝʱʝʚʦʛʦ 

ʵʥʮʝʬʘʣʠʪʘ [4]. ʄʠʰʝʥʴʶ ʜʣʷ ʧʝʨʠʣʝʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʠʨʫʩʥʘʷ ʤʝʤʙʨʘʥʘ. ɼʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩʪʨʫʢʪʫʨʳ ʠ ʘʢʪʠʚʥʦʩʪʠ ʤ  r

ʩʠʥʪʝʟʠʨʫʝʤ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʣʝʥʦʚʳʝ ʘʥʘʣʦʛʠ ʠ ʧʨʦʠʟʚʦʜʥʳʝ, ʚʘʨʴʠʨʫʷ ʧʦʣʦʞʝʥʠʝ ʟʘʤʝʱʝʥʠʷ 

ʧʝʨʠʣʝʥʘ, ʞʸʩʪʢʠʡ ʣʠʥʢʝʨ, ʤʦʜʠʬʠʮʠʨʫʷ ʠʣʠ ʟʘʤʝʥʷʷ ʫʛʣʝʚʦʜʥʫʶ ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʫʶ ʯʘʩʪʴ 

ʥʫʢʣʝʦʟʠʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʳʝ ʬʘʨʤʘʢʦʬʦʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʫʚʝʣʠʯʠʪʴ 

ʘʥʪʠʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʅʝʩʢʦʣʴʢʦ ʩʦʝʜʠʥʝʥʠʡ 

ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʝʧʣʠʢʘʮʠʶ 

ʤʦʜʝʣʴʥʦʛʦ ʚʠʨʫʩʘ ʢʣʝʱʝʚʦʛʦ ʵʥʮʝʬʘʣʠʪʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 2 ʥʄ ʠ ʤʝʥʝʝ. ʅʘʭʦʜʢʘ ʥʦʚʳʭ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʬʘʨʤʘʢʦʬʦʨʦʚ ʦʪʢʨʳʚʘʝʪ 

ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʦʠʩʢʘ ʧʨʝʧʘʨʘʪʦʚ ʩ 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʈʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʳʤ ʬʦʥʜʦʤ (ʧʨʦʝʢʪ 15-15-00053). 

ʃʠʪʝʨʘʪʫʨʘ 

[1] ɸʥʜʨʦʥʦʚʘ ɺ.ʃ., ʉʢʦʨʦʙʦʛʘʪʳʡ ʄ.ɺ., ʄʘʥʘʩʦʚʘ ɽ.ɺ., ɹʝʨʣʠʥ ʖ.ɸ., ʂʦʨʰʫʥ ɺ.ɸ., 

ɻʘʣʝʛʦʚ ɻ.ɸ. ɹʠʦʦʨʛʘʥ. ʭʠʤʠʷ, 29 (3), 290ï295 (2003). 

[2] St.Vincent M.R., Colpitts C.C., Ustinov A.V., Muqadas M., Joyce M.A., Barsby N.L., Epand R.F., 

Epand R.M., Khramyshev S.A., Valueva O.A., Korshun V.A., Tyrrell D.L.J., Schang L.M. Proc. 

Natl. Acad. Sci. USA, 107 (40), 17339ï17344 (2010). 

[3] Colpitts C.C., Ustinov A.V., Epand R.F., Epand R.M., Korshun V.A., Schang L.M. J. Virol., 87 

(7), 3640ï3654 (2013). 

[4] Orlov A.A., Chistov A.A., Kozlovskaya L.I., Ustinov A.V., Korshun V.A., Karganova G.G., 

Osolodkin D.I. Med. Chem. Commun., 7 (3), 495ï499 (2016).  
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ʅʆɺʓɽ ʆʂʉɸɿʆʃʀʅʆɺʓɽ ʇʈʆʀɿɺʆɼʅʓɽ 

[17(20)E]-21-ʅʆʈʇʈɽɻʅɽʅɸ ʂɸʂ ʀʅɻʀɹʀʊʆʈʓ ʇʈʆʃʀʌɽʈɸʎʀʀ 

ʂʃɽʊʆʂ ʂɸʈʎʀʅʆʄʓ ʇʈʆʉʊɸʊʓ 
 

ɺ.ɸ. ʂʦʩʪʠʥ1, ɸ.ʉ. ʃʘʪʳʰʝʚʘ1, ɺ.ɸ. ɿʦʣʦʪʮʝʚ1, ɻ.ɽ. ʄʦʨʦʟʝʚʠʯ1, ɸ.ɺ. ʂʫʟʠʢʦʚ1, 

ʈ.ɸ. ʅʦʚʠʢʦʚ2, ʗ.ɺ. ʊʢʘʯʝʚ2, ɸ.ʖ. ʄʠʰʘʨʠʥ1 

 

1ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʠʤʝʥʠ ɺ.ʅ. ʆʨʝʭʦʚʠʯʘè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ çʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʠ ʠʤ. ɺ.ɸ. ʕʥʛʝʣʴʛʘʨʜʪʘ ʈɸʅè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʀʥʛʠʙʠʪʦʨʳ 17Ŭ-ʛʠʜʨʦʢʩʠʣʘʟʳ-17/20-ʣʠʘʟʳ (ʉYP17A1) ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ  

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʦʜʠʥ ʠʟ ʠʥʛʠʙʠʪʦʨʦʚ ï 17-(3-ʧʠʨʠʜʠʣ)-

ʘʥʜʨʦʩʪʘ-5,16-ʜʠʝʥ-3ɓ-ʦʣ (ʘʙʠʨʘʪʝʨʦʥ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʢʘʢ ʧʨʝʧʘʨʘʪ ʜʣʷ 

ʣʝʯʝʥʠʷ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʩʪʝʨʦʠʜʥʳʡ ʠʥʛʠʙʠʪʦʨ 

ʉYP17A1 (1), ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʝʚʦʩʭʦʜʠʣʘ ʪʘʢʦʚʫʶ ʜʣʷ ʘʙʠʨʘʪʝʨʦʥʘ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʩʠʥʪʝʟ ʥʦʚʳʭ ʦʢʩʘʟʦʣʠʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ [17(20)ɽ]-21-

ʥʦʨʧʨʝʛʥʝʥʘ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʪʨʫʢʪʫʨʦʡ ʩʪʝʨʦʠʜʥʦʛʦ ʬʨʘʛʤʝʥʪʘ (2 ï 9), ʩʨʘʚʥʝʥʠʝ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʘʚʣʷʪʴ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʉYP17A1 ʠ ʚʣʠʷʪʴ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʶ 

ʢʣʝʪʦʢ ʢʘʨʮʠʥʦʤʳ ʧʨʦʩʪʘʪʳ. 
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ʀʟʤʝʨʝʥʠʝ ʠʥʛʠʙʠʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʦʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʥʛʠʙʠʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʨʷʜʫ: 1 > 

ʘʙʠʨʘʪʝʨʦʥ å 2 Ó 9; ʦʩʪʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʧʨʦʷʚʣʷʣʠ ʟʘʤʝʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ CYP17A1, ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ 

ʩʚʷʟʳʚʘʥʠʝ ʩʝʢʦ-ɸ-ʩʪʝʨʦʠʜʘ 9 ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ 

ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʬʝʨʤʝʥʪʘ. 

ɸʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ 1 - 9 ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʧʦʜʘʚʣʝʥʠʶ ʨʦʩʪʘ 

ʘʥʜʨʦʛʝʥ-ʟʘʚʠʩʠʤʳʭ (LNCaP) ʠ ʘʥʜʨʦʛʝʥ-ʥʝʟʘʚʠʩʠʤʳʭ (PC-3) ʢʣʝʪʦʢ ʢʘʨʮʠʥʦʤʳ ʧʨʦʩʪʘʪʳ 

ʤʝʪʦʜʦʤ MTT ʧʨʠ 96 ʯ ʠʥʢʫʙʘʮʠʠ. ɺ ʢʣʝʪʢʘʭ LNCaP ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʩʦʝʜʠʥʝʥʠʷ 

1 ʙʳʣ ʩʠʣʴʥʝʝ, ʯʝʤ ʵʬʬʝʢʪ ʘʙʠʨʘʪʝʨʦʥʘ, ʘ ʚ ʢʣʝʪʢʘʭ ʈʉ-3 ï ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ; ʩʦʝʜʠʥʝʥʠʷ 2 

ʠ 9 ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʣʠ ʨʦʩʪ ʢʣʝʪʦʢ LNCaP ʠ PC-3, ʦʜʥʘʢʦ ʩʣʘʙʝʝ, ʯʝʤ ʩʦʝʜʠʥʝʥʠʝ 1; 

ʦʩʪʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʷʚʣʷʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ 

ʦʢʩʘʟʦʣʠʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ [17(20)ɽ]-21-ʥʦʨʧʨʝʛʥʝʥʘ 1, 2 ʠ 9. 

 

ʃʀʊɽʈɸʊʋʈɸ 

1. Kuzikov AV, et. al., Novel oxazolinyl derivatives of pregna-5,17(20)-diene as 17a-

hydroxylase/17,20-lyase (CYP17A1) inhibitors. Steroids 2014; 88: 66-71. 

2. Kostin VA, et. al., Oxazolinyl derivatives of [17(20)E]-21-norpregnene differing in the 

structure of A and B rings. Facile synthesis and inhibition of CYP17A1 catalytic activity. 

Steroids 2016; 115: 114-122.  
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ʇʆɿʀʎʀʆʅʀʈʆɺɸʅʀɽ ʅʆɺʓʍ ʍɽʄʆʊʀʇʆɺ 

ɺ ʄɽɼʀʎʀʅʉʂʆʁ ʍʀʄʀʀ 

ʄ. ʖ. ʂʨʘʩʘʚʠʥ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʰʘ ʣʘʙʦʨʘʪʦʨʠʷ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʦʙʣʘʩʪʠ 

ʩʢʘʬʬʦʣʜ- ʠ ʣʠʜ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʠʥʪʝʟʘ. ʉ ʮʝʣʴʶ ʨʘʩʢʨʳʪʠʷ ʧʦʪʝʥʮʠʘʣʘ ʥʘʰʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʜʣʷ drug discovery, ʤʳ ʪʘʢʞʝ ʚʝʜʝʤ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʶ ʥʦʚʳʭ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʭʝʤʦʪʠʧʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ (ʦʥʢʦʣʦʛʠʠ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʘʥʪʠʜʠʘʙʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʦʬʪʘʣʴʤʦʣʦʛʠʠ). ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʫʩʧʝʭ 

ʵʪʠʭ ʟʘʯʘʩʪʫʶ ʜʚʠʞʠʤʳʭ ʠʥʪʫʠʮʠʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʫʩʠʣʠʡ ʧʨʠʚʦʜʠʪ ʢ ʜʦʣʛʦʩʨʦʯʥʳʤ 

ʤʝʜʠʮʠʥʩʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ ʠ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘʰʠʭ ʧʘʨʪʥʝʨʦʚ ʠʟ ʠʥʜʫʩʪʨʠʠ. ɺ 

ʜʦʢʣʘʜʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʪʦʨʠʠ ʫʩʧʝʭʘ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʥʘʰʝʛʦ ʢʦʣʣʝʢʪʠʚʘ ʟʘ 

2014-2016 ʛʛ. 

 

ɺʳʨʘʞʘʝʤ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʤʫ ʥʘʫʯʥʦʤʫ ʬʦʥʜʫ (ʛʨʘʥʪ 14-50-00069) ʟʘ ʬʠʥʘʥʩʦʚʫʶ 

ʧʦʜʜʝʨʞʢʫ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. Sarnpitak, P. et al. Potent, orally available, selective COX-2 inhibitors based on 2-imidazoline 

core. Eur. J. Med. Chem. 2014, 84, 160-172. 

2. Krasavin, M. Biologically active compounds based on the privileged 2-imidazoline scaffold: 

the world beyond adrenergic/imidazoline receptor modulators (Invited Review for Special Issue on 

Bioactive Heterocycles). Eur. J. Med. Chem. 2015, 97, 525-537. 

3. Sarnpitak, P. et al. Panel docking of small-molecule libraries ð Prospects to improve 

efficiency of lead compound discovery. Biotechnol. Adv. 2015, 33, 941-947. 

4. Krasavin, M. et al. Probing the óbipolar nature of the carbonic anhydrase active site: Aromatic 

sulfonamides containing 1,3-oxazol-5-yl moiety as picomolar inhibitors of cytosolic CA I and CA II 

isoforms. Eur. J. Med. Chem. 2015, 101, 334-347. 

5. Krasavin, M. et al. Library of diversely substituted 2-(quinolin-4-yl)imidazolines delivers novel 

non-cytotoxic antitubercular leads. J. Enzyme Inhib. Med. Chem. 2016, 31, 1146-1155. 

6. Krasavin, M. et al. Novel free fatty acid receptor 1 (GPR40) agonists based on 1,3,4-

thiadiazole-2-carboxamide scaffold. Bioorg. Med. Chem. 2016, 24, 2954-2963. 

7. Krasavin, M. et al. Free fatty acid receptor 1 (GPR40) agonists containing spirocyclic periphery 

inspired by LY2881835. Bioorg. Med. Chem. 2016, 24, 5481-5494.  
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ʌɻʋʇ çʅʀʀ ʛʠʛʠʝʥʳ, ʧʨʦʬʧʘʪʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè ʌʄɹɸ ʈʦʩʩʠʠ, ʈʦʩʩʠʷ 188663,  
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ʈʘʟʚʠʪʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ (ʎʅʉ), ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʢ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʘʢ ʠ ʨʘʟʚʠʪʠʶ ʚ ʦʙʱʝʩʪʚʝ ʥʝʢʦʪʦʨʳʭ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʤʥʦʛʠʝ ʘʥʘʣʴʛʝʪʠʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, 

ʢʘʢ ʬʝʥʪʘʥʠʣ ʠʣʠ ʘʮʝʪʠʣ-ʬʝʥʪʘʥʠʣ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʭ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʸʪ ʨʠʩʢʠ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʭ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʣʝʯʝʥʠʷ 

ʦʪʨʘʚʣʝʥʠʡ ʘʥʘʣʴʛʝʪʠʢʘʤʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʯʝʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʤʝʜʠʮʠʥʝ 

ʥʘʣʦʢʩʦʥ - ʘʥʪʘʛʦʥʠʩʪ ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʝʱʝʩʪʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʎʅʉ, ʩʚʷʟʘʥʘ ʩ ʠʭ 

ʣʠʧʦʬʠʣʴʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʨʦʜʩʪʚʦ ʤʦʣʝʢʫʣ ʣʝʢʘʨʩʪʚ ʢ ʪʢʘʥʷʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉ ʵʪʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʘʥʪʘʛʦʥʠʩʪʦʚ ʦʧʠʦʠʜʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʣʠʧʦʬʠʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʝʥʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʙʳʣʠ 

ʩʠʥʪʝʟʠʨʦʚʘʥʳ 3-ʘʮʝʪʘʪʳ (1-2) 17-(ʮʠʢʣʦʧʨʦʧʠʣʤʝʪʠʣ)-4,5Ŭ-ʵʧʦʢʩʠ-3,14-

ʜʠʛʠʜʨʦʢʩʠʤʦʨʬʠʥʘʥʘ-6-ʦʥʘ ï ʥʘʣʪʨʝʢʩʦʥʘ (ɸ) ʠ ʝʛʦ 6-ʤʝʪʠʣʝʥʦʚʦʛʦ ʘʥʘʣʦʛʘ ï ʥʘʣʤʝʬʝʥʘ (ɺ) 

ʧʦ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʠ ʧʨʦʚʝʜʝʥʘ ʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʩʯʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩ 

ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ACD/Percepta, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʪʦʢʩʠʢʦ-ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɺ ʪʘʙʣʠʮʝ ʧʦʢʘʟʘʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʣʠʧʦʬʠʣʴʥʦʩʪʠ (LogP) 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʘʩʥʳʭ ʘʥʘʣʴʛʝʪʠʢʦʚ ʠ ʠʭ ʘʥʪʘʛʦʥʠʩʪʦʚ, ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ 
ʇʨʦʛʥʦʟ  

LogP 

ʇʨʦʛʥʦʟ  

LD50, ʤʳʰʠ, ʚ/ʞ 

ʇʨʦʛʥʦʟ  

LD50, ʤʳʰʠ, ʚ/ʚ 

ʤʦʨʬʠʥ 0,69 (0,76) 640 (520) ʤʛ/ʢʛ 98 (140) ʤʛ/ʢʛ 

ʜʠʘʮʝʪʠʣʤʦʨʬʠʥ 1,89 (1,58) 400 (520) ʤʛ/ʢʛ 38 (22) ʤʛ/ʢʛ 

ʬʝʥʪʘʥʠʣ 4,09 (3,89) 530 (370) ʤʛ/ʢʛ 15 (2,9) ʤʛ/ʢʛ 

ʘʮʝʪʠʣʬʝʥʪʘʥʠʣ 3,75 510 ʤʛ/ʢʛ 16 ʤʛ/ʢʛ 

ʥʘʣʦʢʩʦʥ 1,53 (1,50) 730 ʤʛ/ʢʛ 120 (170) ʤʛ/ʢʛ 

ʥʘʣʪʨʝʢʩʦʥ ɸ 1,63 (1.92) 850 (1100) ʤʛ/ʢʛ 113 ʤʛ/ʢʛ 

ʆ-ʘʮʝʪʠʣïʥʘʣʪʨʝʢʩʦʥ 1 1.89 860 ʤʛ/ʢʛ 110 ʤʛ/ʢʛ 

ʥʘʣʤʝʬʝʥ ɺ 2,42 (2,66) 540 ʤʛ/ʢʛ 54 ʤʛ/ʢʛ 

ʆ-ʘʮʝʪʠʣïʥʘʣʤʝʬʝʥ 2 2,71 520 ʤʛ/ʢʛ 47 ʤʛ/ʢʛ 

ɺ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ ʩʧʨʘʚʦʯʥʳʝ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ) ʟʥʘʯʝʥʠʷ (ACD/Percepta) 

ʇʨʦʚʝʜʝʥʥʘʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʝʝ ʣʠʧʦʬʠʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʠʟʚʝʩʪʥʳʭ ʘʥʪʘʛʦʥʠʩʪʦʚ ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʠ ʚʳʨʘʞʝʥʥʳʡ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʯʝʤ ʠʩʭʦʜʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʠ ʧʦʵʪʦʤʫ, ʚʦʟʤʦʞʥʦ, 

ʩʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ ʜʣʷ ʵʢʩʪʨʝʥʥʦʡ ʪʝʨʘʧʠʠ ʫʛʨʦʞʘʶʱʠʭ 

ʞʠʟʥʠ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  
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ʉʨʝʜʠ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʠʰʝʥʝʡ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʠʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ ʚʳʜʝʣʷʶʪʩʷ ʙʝʣʦʢ-

ʙʝʣʢʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ɹɹɺ). ʆʩʦʙʝʥʥʦʩʪʴ ɹɹɺ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʙʠʦʤʠʰʝʥʷʤʠ ʩʦʩʪʦʠʪ ʚ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʙʝʣʢʦʚʳʭ 

ʤʘʢʨʦʤʦʣʝʢʫʣ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪ 1500 ʜʦ 3000 ¡2. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʢʦʥʪʘʢʪʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʠʝ ʠ ʥʝ ʩʦʜʝʨʞʘʪ 

ʫʛʣʫʙʣʝʥʠʡ ʠ ʢʘʨʤʘʥʦʚ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʝʣʢʦʚʳʭ ʜʦʤʝʥʦʚ ʬʝʨʤʝʥʪʦʚ ʠ 

ʨʝʮʝʧʪʦʨʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʦʟʜʘʥʠʷ ʤʦʜʫʣʷʪʦʨʦʚ ɹɹɺ ʩʦʩʪʦʠʪ ʚ ʜʠʟʘʡʥʝ ʩʦʝʜʠʥʝʥʠʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʝʨʝʦʛʝʥʥʳʭ ʮʝʥʪʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴ ʤʦʣʝʢʫʣʳ ʠʥʛʠʙʠʪʦʨʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʜʥʦʛʦ ʠʟ / ʦʙʦʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʙʝʣʢʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʤʝʪʦʜ 

ʩʠʥʪʝʟʘ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʝʪʘ-ʧʨʦʣʠʥʦʚʳʭ ʦʣʠʛʦʧʝʧʪʠʜʦʚ ī ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʘʷ 

ʦʣʠʛʦʤʝʨʠʟʘʮʠʷ (ʩʭʝʤʘ), ʥʝ ʪʨʝʙʫʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʪʘʜʠʡ ʧʦ 

ʚʚʝʜʝʥʠʶ/ʫʜʘʣʝʥʠʶ ʟʘʱʠʪʥʳʭ ʛʨʫʧʧ ʠ ʘʢʪʠʚʘʮʠʠ ʢʘʨʙʦʢʩʠʣʴʥʦʡ ʬʫʥʢʮʠʠ [1-4]. 

ʉʭʝʤʘ. 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʘʣʴʪʝʨʥʠʨʦʚʘʥʥʳʝ ʙʝʪʘ-ʧʨʦʣʠʥʦʚʳʝ ʦʣʠʛʦʧʝʧʪʠʜʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʘ ʠʟʫʯʝʥʘ ʚʪʦʨʠʯʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʚ ʨʘʩʪʚʦʨʝ ʠ ʪʚʸʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʥʘʷ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʣʝʪʦʯʥʳʤ ʣʠʥʠʷʤ ʛʦʨʤʦʥʦʨʝʟʠʩʪʝʥʪʥʦʛʦ ʨʘʢʘ ʧʨʦʩʪʘʪʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

[1] K. V. Kudryavtsev, P. M. Ivantcova, A. V. Churakov, S. Wiedmann, B. Luy, C. Muhle-Goll, N. S. 

Zefirov, S. Brªse // Angew. Chem. Int. Ed. ï 2013. ï Vol. 52, N 48. ï P. 12736ï12740. 

[2] K. V. Kudryavtsev, P. M. Ivantcova, C. Muhle-Goll, A. V. Churakov, M. N. Sokolov, A. V. 

Dyuba, A. M. Arutyunyan, J. A. K. Howard, C. C. Yu, J. H. Guh, N. S. Zefirov, S. Brªse // 

Org. Lett. ï 2015. ï Vol. 17, N 24. ï P. 6178ï6181. 

[3] K. V. Kudryavtsev, C. C. Yu, P. M. Ivantcova, V. I. Polshakov, A. V. Churakov, S. Brªse, 

N. S. Zefirov, J. H. Guh // Chem. Asian J. ï 2015. ï Vol. 10, N 2. ï P. 383ï389. 

[4] K. V. Kudryavtsev, A. B. Mantsyzov, P. M. Ivantcova, M. N. Sokolov, A. V. Churakov, S. Brªse, 

N. S. Zefirov, V. I. Polshakov // Org. Lett. ï 2016. ï Vol. 18, N 18. ï P. 4698ï4701.  

mailto:kudr@med.chem.msu.ru

