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ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ 

ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʥʦʛʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʧʝʯʝʥʠ, ʣʝʛʢʠʭ ʠ 

ʧʦʯʝʢ ʷʚʣʷʝʪʩʷ ʬʠʙʨʦʟ. ʌʠʙʨʦʟ ʚʳʩʪʫʧʘʝʪ ʚʝʜʫʱʠʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ 

ʭʨʦʥʠʯʝʩʢʠʭ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʢʣʝʨʦʜʝʨʤʠʠ, 

ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ, ʙʦʣʝʟʥʠ ʂʨʦʥʘ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʷʟʚʝʥʥʦʛʦ ʢʦʣʠʪʘ, 

ʤʠʝʣʦʬʠʙʨʦʟʘ, ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʠ. ʌʠʙʨʦʟ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʦʧʫʭʦʣʝʚʫʶ ʠʥʚʘʟʠʶ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ, ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʪʦʨʞʝʥʠʝ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

ʠ ʤʥʦʛʠʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʤʠʦʧʘʪʠʠ.  ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʠʦʣʦʛʠʠ ʠ ʪʢʘʥʝʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʱʘʷ ʬʦʨʤʫʣʘ ʬʠʙʨʦʟʘ ï ʥʘʢʦʧʣʝʥʠʝ ʤʦʣʝʢʫʣ 

ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʨʫʙʮʦʚʫʶ ʪʢʘʥʴ, ʯʪʦ, ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʘʨʭʠʪʝʢʪʫʨʳ ʪʢʘʥʠ ʠ ʧʦʣʠʦʨʛʘʥʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [Gribbin J., Hubbard R.B, Jeune I.L. et al., 2006; Fernandez Perez 

E.R., Daniels C.E., Schroeder D. R. et al., 2010; Wynn T. A., 2011; Borthwick L.A., 

Wynn T.A., Fisher A.J., 2013]. ʕʪʦ ʜʝʣʘʝʪ ʬʠʙʨʦʟ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ.  

ʊʨʠʛʛʝʨʦʤ, ʩʧʦʩʦʙʥʳʤ ʟʘʧʫʩʪʠʪʴ ʨʘʟʚʠʪʠʝ ʬʠʙʨʦʟʥʦʡ ʙʦʣʝʟʥʠ, ʚʳʩʪʫʧʘʶʪ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʤʥʦʛʦʢʨʘʪʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʥʦʚ, 

ʢʫʨʝʥʠʝ, ʭʨʦʥʠʯʝʩʢʦʝ ʘʫʪʦʠʤʤʫʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʨʝʘʢʮʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠʚ 

ʭʦʟʷʠʥʘ ʧʨʠ ʪʝʨʘʧʠʠ ʜʦʥʦʨʩʢʠʤʠ ʢʣʝʪʢʘʤʠ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠ 

ʛʠʧʝʨʪʦʥʠʷ [Wynn T.A., 2008]. ʍʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʠʥʠʮʠʘʮʠʠ ʬʠʙʨʦʟʘ [Speca S. et al., 2012]. ɺʘʞʥʦʩʪʴ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ ʫ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʤʥʝʥʠʶ. 

ʇʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʥʝʡʪʨʦʬʠʣʳ, ʘ ʧʦʟʜʥʝʝ ʤʘʢʨʦʬʘʛʠ 

ʤʠʛʨʠʨʫʶʪ ʢ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ, ʦʯʠʱʘʶʪ ʨʘʥʫ ʠ ʵʣʠʤʠʥʠʨʫʶʪ ʯʫʞʝʨʦʜʥʳʝ 

http://www.ncbi.nlm.nih.gov/pubmed?term=Speca%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22851857
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ʦʨʛʘʥʠʟʤʳ, ʧʨʠ ʵʪʦʤ ʧʨʦʜʫʮʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʮʠʪʦʢʠʥʳ ʠ ʭʝʤʦʢʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʠʝ [Bringardner B.D., Baran C.P., 2008]. ʊʘʢ, 

ʠʥʪʝʨʣʝʡʢʠʥ-1ɓ (IL-1ɓ), ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ (TNF-Ŭ), IL-13 ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ɓ (TGF-ɓ) ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ 

ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʨʘʚʤʳ ʠ ʚʳʟʳʚʘʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʨʝʟʠʜʝʥʪʥʳʭ 

ʬʠʙʨʦʙʣʘʩʪʦʚ. ʇʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʝʛʢʠʭ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʢʦʩʪʥʳʡ ʤʦʟʛ. ʂʦʩʪʥʦʤʦʟʛʦʚʳʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ 

(ɻʉʂ) ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʛʝʥʝʨʠʨʫʶʪ ʤʘʢʨʦʬʘʛʠ, 

ʥʝʡʪʨʦʬʠʣʳ, ʣʠʤʬʦʮʠʪʳ ʠ ʜʨʫʛʠʝ ʢʣʝʪʢʠ ʢʨʦʚʠ [ɺʦʨʦʙʴʝʚ ɸ.ʀ., 2002]. ʇʨʠ 

ʧʘʪʦʣʦʛʠʠ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ɻʉʂ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʨʝʛʝʥʝʨʘʮʠʶ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

[ɺʦʨʦʙʴʝʚ ɸ.ʀ., 2002; ɼʳʛʘʡ ɸ.ʄ. ʠ ʜʨ., 2015]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʯʘʩʪʠʝ 

ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʚʦʩʧʘʣʝʥʠʠ [Kolb-Mªurer A. 

et al., 2004; Ueda Y., Kondo M., Kelsoe G., 2005; Nagai Y. et al., 2006; Massberg S. et 

al., 2007; Jaiswal S. et al., 2009; Rodriguez S. et al., 2009; De Luca K. et al., 2009; 

Scumpia P.O. et al. 2010; Baldridge M.T. et al., 2010;  Esplin B.L. et al., 2011]. ʄʝʞʜʫ 

ʪʝʤ, ʚʦʧʨʦʩ ʦ ʨʦʣʠ ɻʉʂ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʣʝʛʦʯʥʦʤ 

ʚʦʩʧʘʣʝʥʠʠ ʧʨʠ ʪʨʘʚʤʘʭ ʤʘʣʦ ʠʟʫʯʝʥ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʨʠ ʧʥʝʚʤʦʬʠʙʨʦʟʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ ʢ ʠʤʤʫʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦʚʳʰʘʝʪʩʷ ʠ 

ɻʉʂ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʚʝʥʦʤ ʧʘʪʦʛʝʥʝʟʘ ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʝʛʢʠʭ ʠ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʩʮʝʥʘʨʠʷ ʧʥʝʚʤʦʬʠʙʨʦʟʘ.  

ʍʨʦʥʠʯʝʩʢʠʝ ʬʠʙʨʦʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠ ̫ ʧʝʯʝʥʠ, ʞʝʣʫʜʢʘ, ʩʝʨʜʮʘ ʠ ʣʝʛʢʠʭ 

ʠʤʝʶʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʩʝʨʦʪʦʥʠʥʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʃʦʢʘʣʴʥʘʷ ʩʝʢʨʝʮʠʷ 

ʩʝʨʦʪʦʥʠʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʚʘʟʦʘʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʣʝʛʦʯʥʫʶ ʘʨʪʝʨʠʶ ʧʦʩʣʝ ʪʨʘʚʤʳ [MacLean M.R.  et al., 

2010]. ʅʘʨʷʜʫ ʩ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩʝʨʦʪʦʥʠʥ (5-

ʛʠʜʨʦʢʩʠʪʨʠʧʪʘʤʠʥ, 5-ʅʊ) ʩʠʥʪʝʟʠʨʫʪʁ ʠ ʩʝʢʨʝʪʠʨʫʶʪ ʣʝʛʦʯʥʳʝ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʢʣʝʪʢʠ [Johnson D.E., Georgieff M.K., 1989]. ʉʫʞʘʷ ʣʝʛʦʯʥʫʶ 

ʘʨʪʝʨʠʶ, 5-ʅʊ ʚʳʟʳʚʘʝʪ ʙʨʦʥʭʦʩʧʘʟʤ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʠ 

ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʣʝʪʢʘʭ ʛʣʘʜʢʠʭ ʤʳʰʮ ʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʘʭ. ʕʪʦʪ 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0260
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0260
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0245
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ʵʬʬʝʢʪ ʩʝʨʦʪʦʥʠʥʘ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʩʢʣʝʨʦʪʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 

ʣʝʛʦʯʥʳʭ ʩʦʩʫʜʘʭ ʠ/ʠʣʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʚʷʟʠ ʬʠʙʨʦʟʘ 

ʣʝʛʢʠʭ ʠ ʩʝʨʦʪʦʥʠʥʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 5-HT1A/B ʠ 5-HT2B ʚ ʣʝʛʢʠʭ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤ ʣʝʛʦʯʥʳʤ ʬʠʙʨʦʟʦʤ (ʀʃʌ) ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʝʡ [Konigshoff M. et al., 2010]. ʇʨʠ ʚʦʩʧʘʣʝʥʠʠ 5-ʅʊ 

ʧʨʠʚʣʝʢʘʝʪ ʠ ʫʜʝʨʞʠʚʘʝʪ ʣʝʡʢʦʮʠʪʳ ʚ ʤʝʩʪʝ ʪʨʘʚʤʳ, ʦʢʘʟʳʚʘʝʪ ʭʝʤʦʪʘʢʩʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʠ ʵʦʟʠʥʦʬʠʣʳ [Kushnir-Sukhov N.M., et al., 2006; 

Boehme S.A. et al., 2004]. ɸʤʠʥ ʯʝʨʝʟ 5-ʅʊ3 , 5-ʅʊ4 ʠ 5-HT7 ʨʝʮʝʧʪʦʨʳ 

ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ IL-1ɓ, IL-6, IL-8, IL-12 p40 ʠ TNF-Ŭ ʤʦʥʦʮʠʪʘʤʠ ʯʝʣʦʚʝʢʘ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘʤʠ (ʃʇʉ) [Durk T. et al., 

2005]. 5-ʅʊ ʠʥʛʠʙʠʨʫʝʪ ʘʧʦʧʪʦʟ ʤʦʥʦʮʠʪʦʚ ʩ ʧʦʤʦʱʴʶ 5-HT1 ʠ 5-HT7 ʨʝʮʝʧʪʦʨʦʚ, 

ʯʪʦ  ʩʦʭʨʘʥʷʝʪ ʤʦʥʦʮʠʪʳ ʚ ʪʢʘʥʷʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʘʣʝʥʠʶ [Soga F. et al., 

2007]. ʀʃʌ ʩʦʧʨʦʚʦʞʜʘʝʪ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 5-HT2A ʨʝʮʝʧʪʦʨʦʚ ʥʘ 

ʬʠʙʨʦʙʣʘʩʪʘʭ ʠ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʚ ʣʝʛʢʠʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ in vitro ʧʦʢʘʟʘʣʠ ʤʠʪʦʛʝʥʥʦʝ ʠ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ 

ʩʝʨʦʪʦʥʠʥʘ ʥʘ ʥʝʢʦʪʦʨʳʝ ʢʣʦʥʳ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʢʣʝʪʦʢ.  ɺ ʯʘʩʪʥʦʩʪʠ, ʩʝʨʦʪʦʥʠʥ 

ʫʩʠʣʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʣʠʬʝʨʘʮʠʠ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ 

ʚ ʢʫʣʴʪʫʨʝ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ ʫ ʢʨʳʩ ʧʨʠ ʛʠʧʦʢʩʠʠ [Lee S.L. et al., 1994; Welsh D.J. 

et al., 2004]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʤ ʚʠʜʠʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʪʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʥʪʘʛʦʥʠʩʪʦʚ ʩʝʨʦʪʦʥʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʜʣʷ ʙʣʦʢʘʜʳ ʤʝʟʝʥʭʠʤʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʧʨʝʧʘʨʘʪʦʚ ʩ ʘʥʪʠʩʝʨʦʪʦʥʠʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘ 

ʪʘʢ ʞʝ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʚʦʣʦʚʳʤʠ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʛʦ ʠ ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ 

ʧʥʝʚʤʦʬʠʙʨʦʟʘ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ 

ʇʦ ʦʮʝʥʢʘʤ ʟʘʨʫʙʝʞʥʳʭ ʵʢʩʧʝʨʪʦʚ ʦʢʦʣʦ 45% ʚʩʝʭ ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʛʜʝ ʬʠʙʨʦʟ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0285
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0060
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0060
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0080
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0080
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0085
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0085
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ʨʦʣʴ. ʇʦʜʦʙʥʳʡ ʪʨʝʥʜ ʦʪʤʝʯʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʕʪʦ 

ʩʪʘʚʠʪ ʬʠʙʨʦʟ ʚ ʨʷʜ ʚʝʜʫʱʠʭ ʠ ʥʝ ʨʘʟʨʝʰʝʥʥʳʭ ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʝʜʠʮʠʥʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʫʩʧʝʭʠ ʚ 

ʧʦʥʠʤʘʥʠʠ ʧʘʪʦʛʝʥʝʟʘ ʀʃʌ. ɸʢʮʝʥʪ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʤʝʩʪʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʥʝʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʤʦʜʫʣʠʨʦʚʘʥʠʷ ʪʢʘʥʝʡ, ʯʨʝʟʤʝʨʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʙʝʣʢʦʚ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ (ʢʦʣʣʘʛʝʥʘ) ʠ ʘʥʛʠʦʛʝʥʝʟʘ. ʆʜʥʘʢʦ ʥʠ ɽʚʨʦʧʝʡʩʢʦʝ 

ʤʝʜʠʮʠʥʩʢʦʝ ʘʛʝʥʪʩʪʚʦ (European Medicines Agency, EMEA) ʠ ʉʝʚʝʨʦ-

ʘʤʝʨʠʢʘʥʩʢʦʝ ʘʛʝʥʪʩʪʚʘ (FDA) ʧʦ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʪʨʫʢʪʫʨʳ ʚ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʠʪʘʝ, ʈʦʩʩʠʠ ʠ ʗʧʦʥʠʠ, 

ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ. ɸʢʪʠʚʥʦ ʚʥʝʜʨʷʝʤʳʡ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʧʨʝʧʘʨʘʪ ʜʣʷ ʣʝʯʝʥʠʷ 

ʀʃʌ ʧʠʨʬʝʥʠʜʦʥ ʟʘʤʝʜʣʷʝʪ, ʥʦ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʬʠʙʨʦʟ, ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ 

ʚʳʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʘʩʪʦʷʪʝʣʴʥʫʶ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʬʠʙʨʦʟʘ.  

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʤʦʣʝʢʫʣ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʧʘʪʦʛʝʥʝʟʘ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʤʥʦʛʠʭ ʪʢʘʥʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʘʨʝʥʭʠʤʝ ʣʝʛʢʠʭ, ʦʪ ʩʝʨʦʪʦʥʠʥʘ. ɺʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʥʠʢʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʦ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʀʃʌ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʝʛʫʣʷʮʠʝʡ 

ʩʝʨʦʪʦʥʠʥʦʚʦʛʦ ʟʚʝʥʘ ʧʘʪʦʛʝʥʝʟʘ ʬʠʙʨʦʟʘ. ʆʮʝʥʢʫ ʨʦʣʠ ʩʝʨʦʪʦʥʠʥʘ ʚ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʩʠʥʪʝʟʝ ʢʦʣʣʘʛʝʥʘ ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʧʨʠ ʣʝʛʦʯʥʦʤ 

ʬʠʙʨʦʟʝ ʧʨʦʚʝʣ A. Fabre ʩ ʢʦʣʣʝʛʘʤʠ (2008). ʄʝʞʜʫ ʪʝʤ, ʵʪʘ ʨʘʙʦʪʘ ʦʩʪʘʚʠʣʘ ʙʝʟ 

ʦʪʚʝʪʘ ʚʦʧʨʦʩ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʝʨʦʪʦʥʠʥʘ ʩʦ ʩʪʚʦʣʦʚʳʤʠ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʛʝʤʦ- ʠ ʤʝʟʝʥʭʠʤʦʧʦʵʟʘ.  

ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʨʳʥʦʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʝʧʘʨʘʪʦʚ, ʘʥʪʘʛʦʥʠʩʪʦʚ ʩʝʨʦʪʦʥʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ, 

ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ 
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ʚʳʩʦʢʦʡ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ  ʤʦʜʝʣʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ ʵʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝ ʧʦʪʨʝʙʫʶʪ ʤʘʩʰʪʘʙʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʥʦʚʳʭ 

ʤʦʣʝʢʫʣ. ʅʠ ʦʜʠʥ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ ʧʥʝʚʤʦʬʠʙʨʦʟʘ ʥʝ 

ʠʩʩʣʝʜʦʚʘʣʩ.̫  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʠʪʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʠ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʠ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ ʧʨʠ 

ʧʥʝʚʤʦʬʠʙʨʦʟʝ.  

ɿʘʜʘʯʠ: 

1. ɺ ʫʩʣʦʚʠʷʭ ʙʣʝʦʤʠʮʠʥʦʚʦʡ ʪʨʘʚʤʳ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥʦʤ ʠ ʢʝʪʘʥʩʝʨʠʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʚ ʣʝʛʢʠʭ. 

2. ʀʟʫʯʠʪʴ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ 

ʧʨʠ ʣʝʛʦʯʥʦʤ ʬʠʙʨʦʟʝ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʝ 

ʢʣʝʪʢʠ ʢʨʦʚʠ, ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʝ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʧʨʠ ʧʥʝʚʤʦʬʠʙʨʦʟʝ. 

4. ʆʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʢ ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʨʨʝʢʮʠʠ ʧʥʝʚʤʦʬʠʙʨʦʟʘ ʮʠʧʨʦʛʝʧʪʘʜʠʥʦʤ ʠ ʢʝʪʘʥʩʝʨʠʥʦʤ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ  

ɺ ʨʘʙʦʪʝ ʥʘ ʤʦʜʝʣʠ ʙʣʝʦʤʠʮʠʥʦʚʦʡ ʪʨʘʚʤʳ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʠ ʢʝʪʘʥʩʝʨʠʥ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʬʠʙʨʦʟʘ ʚ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʫ ʤʳʰʝʡ ʣʠʥʠʠ C57BL/6. ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʠ 

ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʧʨʝʚʦʩʭʦʜʷʪ ʪʘʢʦʚʳʝ ʫ 

ʢʝʪʘʥʩʝʨʠʥʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪ ʠʥʛʠʙʠʮʠʷ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʛʦ ʠ 

ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʢʨʘʪʥʦʡ 

ʠʥʪʨʘʪʨʘʭʝʘʣʴʥʦʡ ʠʥʩʪʠʣʣʷʮʠʠ ʙʣʝʦʤʠʮʠʥʘ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ, ʯʝʤ 

ʢʝʪʘʥʩʝʨʠʥ ʩʥʠʞʘʝʪ ʫʨʦʚʥʠ IL-1ɓ ʠ TGF-ɓ ʚ ʛʦʤʦʛʝʥʘʭ ʣʝʛʢʠʭ (3-ʠ ʩʫʪʢʠ), ʧʨʠ 

ʵʪʦʤ ʫʨʦʚʝʥʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ TNF-Ŭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 

ʟʥʘʯʝʥʠʡ ʠʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʩʪʘʝʪʩʷ ʥʠʟʢʠʤ ʚ ʩʣʫʯʘʝ ʥʘʟʥʘʯʝʥʠʷ 

ʢʝʪʘʥʩʝʨʠʥʘ. ʇʦ ʜʘʥʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪʳ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʠʥʪʝʨʩʪʠʮʠʷ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʣʠʤʬʦʮʠʪʘʤʠ, 

ʥʝʡʪʨʦʬʠʣʘʤʠ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʬʘʟʫ 

ʧʥʝʚʤʦʬʠʙʨʦʟʘ (7-ʝ ʩʫʪʢʠ), ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʨʢʝʨʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ CD45
+
-ʢʣʝʪʦʢ ʚ ʪʢʘʥʷʭ ʣʝʛʢʠʭ ʚ ʬʠʙʨʦʪʠʯʝʩʢʫʶ ʬʘʟʫ 

ʙʦʣʝʟʥʠ (21-ʝ ʩʫʪʢʠ).  

ɺ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʬʘʟʫ ʧʥʝʚʤʦʬʠʙʨʦʟʘ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʩʦʢʨʘʱʘʝʪ 

ʧʦʧʫʣʷʮʠʠ CD34ɻʉʂ ʠ CD34
+
ɻʉʂ, ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ 

(Lin Sca-1
+
c-kit

+
) ʚ ʧʦʚʨʝʞʜʝʥʥʳʭ ʙʣʝʦʤʠʮʠʥʦʤ ʣʝʛʢʠʭ, ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʯʠʩʣʦ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʝʡʩʪʚʠʷ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ 

ʚʳʩʪʫʧʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʝʛʦ ʚʚʝʜʝʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʜʝʥʠʝ ʢʣʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ, ʩʝʣʝʟʝʥʦʯʥʳʭ ʠ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ (ʂʆɽ-ɻʕʄʄ, 

ʂʆɽ-ɻ, ʂʆɽ-ʕ). 

ʇʨʝʧʘʨʘʪʳ ʩʥʠʞʘʶʪ ʫʨʦʚʥʠ ʦʙʱʝʛʦ ʢʦʣʣʘʛʝʥʘ, ʢʦʣʣʘʛʝʥʘ Ƚ ʪʠʧʘ, 

ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ ʠ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʣʝʛʢʠʭ, ʠ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʦʪʣʦʞʝʥʠʶ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʧʘʨʝʥʭʠʤʝ ʣʝʛʢʠʭ ʫ ʤʳʰʝʡ ʚ ʬʠʙʨʦʪʠʯʝʩʢʫʶ 

ʬʘʟʫ ʙʦʣʝʟʥʠ (21-ʝ ʩʫʪʢʠ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʙʣʦʢʠʨʫʝʪ ʩʠʥʪʝʟ ʠ ʦʪʣʦʞʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʚ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʣʝʛʢʠʭ, 

ʯʝʤ ʢʝʪʘʥʩʝʨʠʥ. 

ɺ ʬʠʙʨʦʪʠʯʝʩʢʫʶ ʬʘʟʫ ʧʥʝʚʤʦʬʠʙʨʦʟʘ ʧʨʝʧʘʨʘʪʳ ʫʤʝʥʴʰʘʶʪ ʢʣʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʬʠʙʨʦʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ (ʂʆɽ-ʌ) ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, 

ʩʝʣʝʟʝʥʢʠ ʠ ʣʝʛʢʠʭ (21-ʝ ʩʫʪʢʠ). ɹʣʦʢʘʜʘ ʢʝʪʘʥʩʝʨʠʥʦʤ 5-HTR2 ʩʝʨʦʪʦʥʠʥʦʚʳʭ 
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ʨʝʮʝʧʪʦʨʦʚ ʩʦʢʨʘʱʘʝʪ ʧʦʧʫʣʷʮʠʶ ʢʣʝʪʦʢ ʩ ʠʤʤʫʥʦʬʝʥʦʪʠʧʦʤ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (ʄʉʂ) ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʣʝʛʢʠʭ, ʫʤʝʥʴʰʘʝʪ ʧʦʪʝʥʮʠʘʣ ʢ 

ʩʘʤʦʦʙʥʦʚʣʝʥʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʚ ʢʣʝʪʢʠ ʩʪʨʦʤʘʣʴʥʳʭ ʣʠʥʠʡ (ʘʜʠʧʦʮʠʪʳ, 

ʭʦʥʜʨʦʮʠʪʳ ʠ ʬʠʙʨʦʙʣʘʩʪʳ) ʣʝʛʦʯʥʳʭ ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ in vitro.  

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ 

ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʜʥʦʢʨʘʪʥʦʡ ʙʣʝʦʤʠʮʠʥʦʚʦʡ ʪʨʘʚʤʳ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʠ ʢʝʪʘʥʩʝʨʠʥ 

ʧʨʝʧʷʪʩʪʚʫʪʁ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʥʘʨʫʰʘʪʁ ʩʠʥʪʝʟ ʠ ʦʪʣʦʞʝʥʠʝ 

ʢʦʣʣʘʛʝʥʘ ʚ ʣʝʛʢʠʭ ʫ ʤʳʰʝʡ ʣʠʥʠʠ C57BL/6. ʇʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ 

ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʧʨʝʚʦʩʭʦʜʠʪ ʢʝʪʘʥʩʝʨʠʥ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʙʣʦʢʘʜʫ 5-ʅʊR2 ʩʝʨʦʪʦʥʠʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʣʝʯʝʥʠʷ ʣʝʛʦʯʥʦʛʦ 

ʬʠʙʨʦʟʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʧʝʨʚʳʝ ʚʩʢʨʳʪʳ ͔ ʵʬʬʝʢʪ r

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʦ ʥʦʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ï ʣʝʯʝʥʠʝ ʣʝʛʦʯʥʦʛʦ 

ʬʠʙʨʦʟʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ ʚʳʙʨʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʚʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʅʀʀʌʠʈʄ ʠʤʝʥʠ ɽ.ɼ. ɻʦʣʴʜʙʝʨʛʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʣʠ ʤʳʰʠ-ʩʘʤʮʳ ʣʠʥʠʠ ʉ57BL/6 ʚ ʚʦʟʨʘʩʪʝ 8-10 

ʥʝʜʝʣʴ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʦʮʝʥʢʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʩʧʘʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʬʠʙʨʦʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʚ ʣʝʛʢʠʭ. ʎʠʪʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʤʘʨʢʝʨʦʚ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʬʝʥʦʪʠʧ ʢʣʝʪʦʢ. ʂʫʣʴʪʫʨʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʦʮʝʥʠʚʘʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀʌɸ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʫʨʦʚʥʠ 

ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʧʨʦʢʦʣʣʘʛʝʥʘ I ʪʠʧʘ, ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ ʠ ʛʠʘʣʫʨʦʥʦʚʦʡ 
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ʢʠʩʣʦʪʳ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʅʘ ʤʦʜʝʣʠ ʙʣʝʦʤʠʮʠʥʦʚʦʡ ʪʨʘʚʤʳ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʝʧʘʨʘʪʳ ʧʨʝʧʷʪʩʪʚʫʪʁ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʢʣʝʪʢʘʤʠ 

ʚʦʩʧʘʣʝʥʠʷ, ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʤʠ ʩʪʚʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ (CD34ɻʉʂ, CD34
+
ɻʉʂ) ʠ 

ʧʨʦʛʝʥʠʪʦʨʥʳʤʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ (Lin Sca-1
+
c-kit

+
), ʩʥʠʞʘʶʪ ʫʨʦʚʥʠ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʠ ʣʝʛʦʯʥʦʛʦ IL-1ɓ, ʣʝʛʦʯʥʦʛʦ TGF-ɓ ʫ ʤʳʰʝʡ ʣʠʥʠʠ C57BL/6. 

ʎʠʧʨʦʛʝʧʪʘʜʠʥ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʫʤʝʥʴʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ IL-1ɓ ʚ ʣʝʛʢʠʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʝʪʘʥʩʝʨʠʥʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʝʪʘʥʩʝʨʠʥʘ ʥʦʨʤʘʣʠʟʫʝʪ ʫʨʦʚʝʥʴ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ  TNF-Ŭ ʠ ʫʤʝʥʴʰʘʝʪ ʫʨʦʚʝʥʴ ʣʝʛʦʯʥʦʛʦ TGF-ɓ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʩʥʠʞʘʝʪ ʢʣʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ (ʂʆɽ-ɻʕʄʄ, ʂʆɽ-ɻ, ʂʆɽ-

ʕ) ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʢʨʦʚʠ, ʫʤʝʥʴʰʘʝʪ ʛʠʧʝʨʧʣʘʟʠʶ ʢʨʦʚʝʪʚʦʨʥʦʡ ʪʢʘʥʠ ʠ 

ʦʪʤʝʥʷʝʪ ʣʝʡʢʦʮʠʪʦʟ ʚ ʢʨʦʚʠ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

CD34
 
ɻʉʂ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ. 

2. ʇʨʝʧʘʨʘʪʳ ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʪʣʦʞʝʥʠ ʁ ʬʠʙʨʦʪʠʯʝʩʢʠʭ ʤʘʩʩ ʚ ʣʝʛʢʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ ʫ ʤʳʰʝʡ ʣʠʥʠʠ C57BL/6, ʧʨʠ ʵʪʦʤ ʮʠʧʨʦʛʝʧʪʘʜʠʥ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʢʦʣʣʘʛʝʥʘ, ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ I, 

ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ ʠ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʣʝʛʢʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʝʪʘʥʩʝʨʠʥʦʤ. ɸʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʛʠʙʠʮʠʝʡ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʬʠʙʨʦʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ ʚ ʢʦʩʪʥʦʤ 

ʤʦʟʛʝ, ʩʝʣʝʟʝʥʢʝ ʠ ʣʝʛʢʠʭ.  

3. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʢʝʪʘʥʩʝʨʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ 

ʩ ʄʉʂ-ʧʦʜʦʙʥʳʤ ʠʤʤʫʥʦʬʝʥʦʪʠʧʦʤ (CD31  CD34  CD45  CD44
+
 CD73+

 CD90
+
 

CD106
+
) ʚ ʣʝʛʢʠʭ ʫ ʤʳʰʝʡ ʩ ʧʥʝʚʤʦʬʠʙʨʦʟʦʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʩʥʠʞʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʢ ʩʘʤʦʦʙʥʦʚʣʝʥʠʶ ʠ ʘʢʪʠʚʥʦʩʪʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ ʘʜʠʧʦʮʠʪʳ, ʭʦʥʜʨʦʮʠʪʳ ʠ ʬʠʙʨʦʙʣʘʩʪʳ. 
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ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʜʝʢʚʘʪʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ II -ʦʤ ʈʦʩʩʠʡʩʢʦʤ 

ʢʦʥʛʨʝʩʩʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʄʦʣʝʢʫʣʷʨʥʳʝ ʦʩʥʦʚʳ ʢʣʠʥʠʯʝʩʢʦʡ 

ʤʝʜʠʮʠʥʳ ʚʦʟʤʦʞʥʦʝ ʠ ʨʝʘʣʴʥʦʝè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2012), IV-ʦʤ ʩʲʝʟʜʝ 

ʬʘʨʤʘʢʦʣʦʛʦʚ ʈʦʩʩʠʠ çʀʥʥʦʚʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠè (ʂʘʟʘʥʴ, 2012), 

5
th
 International Conference on Drug Discovery & Therapy (Dubai, 2013), 6

th
 Annual 

World Congress of Regenerative Medicine & Stem Cell (Dalian, China, 2013), 1-ʤ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʂʦʥʛʨʝʩʩʝ ʧʦ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ (ʄʦʩʢʚʘ, 2013), 7
th
 Annual 

World Congress of Regenerative Medicine & Stem Cell (Haikou, China, 2014), VIII -ʦʤ 

ʄʦʩʢʦʚʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʝ çɹʠʦʪʝʭʥʦʣʦʛʠʷ: ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷè (ʄʦʩʢʚʘ, 2015), 8
th
 Annual World Congress of Regenerative Medicine & 

Stem Cell (Busan, Republic of Korea, 2015), II -ʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ 

çɺʝʢ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳè (ʉʪʘʚʨʦʧʦʣʴ, 2015). 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʨʘʙʦʪ, ʠʟ ʥʠʭ 4 ʩʪʘʪʠ ʚ ʚʝʜʫʱʠʭ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʠ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ.  

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 218 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 5 ʨʠʩʫʥʢʘʤʠ, 23 ʪʘʙʣʠʮʘʤʠ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 3 ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 561 

ʠʩʪʦʯʥʠʢ, ʠʟ ʥʠʭ 22 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 539 ʟʘʨʫʙʝʞʥʳʭ. 
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ɻʣʘʚʘ 1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

 

 

1.1. ʀʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʦʡ ʬʠʙʨʦʟ (ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ) 

 

 

1.1.1. ʕʪʠʦʣʦʛʠʷ, ʵʧʠʜʝʤʠʦʣʦʛʠʷ, ʣʝʯʝʥʠʝ  

 

 

ʀʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ (ʩʠʥʦʥʠʤʳ: ʠʜʠʦʧʘʪʠʯʝʩʢʠʡ 

ʬʠʙʨʦʟʠʨʫʶʱʠʡ ʘʣʴʚʝʦʣʠʪ, ʢʨʠʧʪʦʛʝʥʥʳʡ ʬʠʙʨʦʟʠʨʫʶʱʠʡ ʘʣʴʚʝʦʣʠʪ, 

ʧʥʝʚʤʦʬʠʙʨʦʟ) ï ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʭʨʦʥʠʯʝʩʢʦʡ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʦʙʳʯʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʧʥʝʚʤʦʥʠʷ [ʍʠʣʴʢʝʚʠʯ ʄ. ʄ., 1998;  ʐʤʝʣʝʚ ɽ. ʀ., 

2003; ɸʚʜʝʝʚ ʉ. ʅ., 2007]. ʂʣʠʥʠʢʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʣʸʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ  

 

ʇʘʪʦʛʠʩʪʦʣʦʛʠʷ ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ 

ʆʙʳʯʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ 

ʧʥʝʚʤʦʥʠʷ 

ʀʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ 

 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ 

ʧʥʝʚʤʦʥʠʷ 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ 

ʧʥʝʚʤʦʥʠ ̫

ʆʨʛʘʥʠʟʫʶʱʘʷʩʷ ʧʥʝʚʤʦʥʠʷ ʂʨʠʧʪʦʛʝʥʥʘʷ ʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʧʥʝʚʤʦʥʠʷ 

ɼʠʬʬʫʟʥʦʝ ʘʣʴʚʝʦʣʷʨʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʆʩʪʨʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʧʥʝʚʤʦʥʠʷ 

ʈʝʩʧʠʨʘʪʦʨʥʳʡ ʙʨʦʥʭʠʦʣʠʪ ʈʝʩʧʠʨʘʪʦʨʥʳʡ ʙʨʦʥʭʠʦʣʠʪ, ʀɿʃ 

ɼʝʩʢʚʘʤʘʪʠʚʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ 

ʧʥʝʚʤʦʥʠʷ 

ɼʝʩʢʚʘʤʘʪʠʚʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ 

ʧʥʝʚʤʦʥʠʷ 

ʃʠʤʬʦʮʠʪʘʨʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ 

ʧʥʝʚʤʦʥʠʷ 

ʃʠʤʬʦʮʠʪʘʨʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ 

ʧʥʝʚʤʦʥʠʷ 

                                            

ʕʪʠʦʣʦʛʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʠʟʚʝʩʪʥʘ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʀʃʌ: ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ [Arase Y., Suzuki F., Suzuki Y. et al., 
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2008; Aliannejad R., Ghanei M., 2011], ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʦʚ ʩʚʷʟʘʥʳ 

ʩʧʦʨʘʜʠʯʝʩʢʠʝ (ʊʊ755-ʚʘʨʠʘʥʪ ʛʝʥʘ ʤʘʪʨʠʢʩʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ-1, ʚʘʨʠʘʥʪ 

ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʙʝʣʦʢ-ʘʥʪʘʛʦʥʠʩʪ ʨʝʮʝʧʪʦʨʘ ʢ ʠʥʪʝʨʣʝʡʢʠʥʫ-1, 308ɸ-ʘʣʣʝʣʷ 

ʛʝʥʘ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ Ŭ) ʠ ʩʝʤʝʡʥʳʝ ʩʣʫʯʘʠ  [Yang I.V., Burch L.H., Steele 

M.P. et al., 2007], ʢʫʨʝʥʠʝ [Dogan O.T., Elagoz S., Ozsahin S.L. et al., 2011], 

ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [Schwaiblmair M., Behr W., Haecke 

T. et al., 2012], ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ (ʧʨʦʤʳʰʣʝʥʥʘʷ ʠ ʜʨʫʛʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʧʳʣʴ) [Khalil N., OôConnor R., 2004; Wilson M.S., Wynn T.A., 2010], 

ʛʘʩʪʨʦʵʟʦʬʘʛʘʣʴʥʳʡ ʨʝʬʣʶʢʩ [Gaude G.S., 2009; Lee J.S., Collard H.R., Raghu G. et 

al., 2010; Fahim A., Crooks M., Hart S.P., 2011], ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ [Kim Y.K., Park J.-

W., Kyung S.Y. et al., 2012]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 50 

ʣʝʪ. ʆʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʤʫʞʯʠʥ, ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1,7:1 ʚ ʧʦʣʴʟʫ ʤʫʞʯʠʥ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʀʃʌ ʩʦʩʪʘʚʣʷʝʪ 11 

ʩʣʫʯʘʝʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ʫ ʤʫʞʯʠʥ ʠ 7 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ʫ 

ʞʝʥʱʠʥ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʫ ʤʫʞʯʠʥ 20 ʩʣʫʯʘʝʚ ʥʘ 100 

000 ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʠ ʫ ʞʝʥʱʠʥ ï 13 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ. ʃʝʪʘʣʴʥʦʩʪʴ 

ʦʪ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʣʸʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 3,3 ʩʣʫʯʘʷ ʥʘ 100 000 

ʥʘʩʝʣʝʥʠʷ ʫ ʤʫʞʯʠʥ ʠ 2,5 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ï ʫ ʞʝʥʱʠʥ. ɺ 2006 ʛ. ʚ 

ʉʐɸ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʀʃʌ ʩʦʩʪʘʚʠʣʘ 6.8-16.3 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʯʝʣʦʚʝʢ, ʚ 

ɸʥʛʣʠʠ ʚ 2011 ʛ. ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 7.44 / 100 000, ʚ ɻʨʝʮʠʠ ï 3.38 / 100 

000, ʚ ʌʠʥʣʷʥʜʠʠ ï 16-18 / 100 000, ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ ï 26 / 100 000 [Gribbin 

J., Hubbard R.B, Jeune I.L. et al., 2006; Fernandez Perez E.R., Daniels C.E., Schroeder 

D. R. et al., 2010].  

ʅʘʯʘʣʦ ʀʃʌ ʥʝʟʘʤʝʪʥʦʝ. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ 

ʙʝʩʩʠʤʧʪʦʤʥʦ, ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʝʦʪʚʨʘʪʠʤʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ 

ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ. ʅʘ ʤʦʤʝʥʪ ʦʙʨʘʱʝʥʠʷ ʢ ʚʨʘʯʫ 
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ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʩʦʩʪʘʚʣʷʝʪ 1-3 ʛʦʜʘ ʠ ʥʠʢʦʛʜʘ ï  ʤʝʥʝʝ 3 ʤʝʩʷʮʝʚ 

[ʀʣʴʢʦʚʠʯ ʄ. ʄ., 1998;  ʐʤʝʣʝʚ ɽ. ʀ., 2003; ɸʚʜʝʝʚ ʉ. ʅ., 2007].  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʣʸʛʦʯʥʳʝ ʪʝʩʪʳ, ʩʪʘʥʜʘʨʪʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦʛʦ ʣʘʚʘʞʘ ʠʤʝʁʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʤ ʣʸʛʦʯʥʦʤ ʬʠʙʨʦʟʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʜʠʘʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥ ʚ 48ï87% ʩʣʫʯʘʝʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʜʠʘʛʥʦʟʘ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ 

ʣʸʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ, ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 90%. çɿʦʣʦʪʦʡè ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʩʪʘʥʜʘʨʪ ʧʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʤ 

ʣʸʛʦʯʥʦʤ ʬʠʙʨʦʟʝ ï ʦʪʢʨʳʪʘʷ ʙʠʦʧʩʠʷ ʣʸʛʢʠʭ, ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʪʴ 

ʜʠʘʛʥʦʟ, ʥʦ ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʳʡ ʦʪʚʝʪ ʥʘ ʪʝʨʘʧʠʶ 

[ʀʣʴʢʦʚʠʯ ʄ. ʄ., 1998;  ʐʤʝʣʝʚ ɽ. ʀ., 2003; ɸʚʜʝʝʚ ʉ. ʅ., 2007]. ʊʦʯʢʘ ʟʨʝʥʠʷ 

ʵʢʩʧʝʨʪʦʚ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʊʦʨʘʢʘʣʴʥʦʛʦ ʆʙʱʝʩʪʚʘ (American Thoracic Society ï 

ATS), ɽʚʨʦʧʝʡʩʢʦʛʦ ʈʝʩʧʠʨʘʪʦʨʥʦʛʦ ʆʙʱʝʩʪʚʘ (European Respiratory Society ï 

ERS) ʠ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʂʦʣʣʝʜʞʘ ʇʫʣʴʤʦʥʦʣʦʛʦʚ (American College of Chest 

Physicians) ʩʭʦʞʘ ʩ ʤʥʝʥʠʝʤ ʧʫʣʴʤʦʥʦʣʦʛʦʚ ʈʌ: ʙʠʦʧʩʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʣʝʛʦʯʥʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʪʝʩʪʘʤʠ ʦʮʝʥʢʠ ʛʘʟʦʦʙʤʝʥʘ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʤʥʦʛʠʝ 

ʩʭʦʞʠʝ ʩ ʀʃʌ ʧʦ ʩʠʤʧʪʦʤʘʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʣʣʘʛʝʥʦʚʳʝ 

ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʸʛʢʠʭ [American Thoracic Society, 2000; American 

Thoracic Society, European Respiratory Society, 2001]. 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʥʘʙʦʨ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʣʸʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʣʝʛʯʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ. ʂʣʠʥʠʯʝʩʢʘʷ 

ʧʨʘʢʪʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʣʝʯʝʥʠʷ ʀʃʌ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʄʦʥʦʪʝʨʘʧʠʷ (ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ, ʮʠʢʣʦʬʦʩʬʘʤʠʜ, ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʳ, 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ) ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ (ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ/ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʘʤʠ, 

ʘʥʪʠʬʠʙʨʦʟʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ/ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ/ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʘʤʠ, ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʨʝʮʝʧʪʦʨʦʚ ʵʥʜʦʪʝʣʠʥʘ  ʠ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʤʠ 
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ʩʨʝʜʩʪʚʘʤʠ) ʪʝʨʘʧʠʷ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʣʝʯʝʥʠʶ. ʊʘʢʦʝ ʨʘʜʠʢʘʣʴʥʦʝ ʣʝʯʝʥʠʝ ʀʃʌ 

ʢʘʢ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʣʝʛʢʠʭ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʠʧʠʯʥʦʡ ʨʝʘʢʮʠʝʡ çʪʨʘʥʩʧʣʘʥʪʘʪ 

ʧʨʦʪʠʚ ʭʦʟʷʠʥʘè ʠ ʠʥʬʝʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʩʣʝʜʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ (ʧʨʠ ʧʨʠʝʤʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʦʚ) [ʆʢʦʨʦʢʦʚ ɸ.ʅ., 

2003; Horowitz J.C., Thannickal V.J., 2006; Meltzer E.B., Noble P.W., 2008]. 

 

ʊʘʙʣʠʮʘ 2 - ʃʝʯʝʥʠʝ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ  

 

ʅʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ 

ʣʝʯʝʥʠʝ 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʦʝ  

ʣʝʯʝʥʠʝ 

ʍʠʨʫʨʛʠʯʝʩʢʦʝ  

ʣʝʯʝʥʠʝ 

ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ (ʬʠʟʠʯʝʩʢʠʝ 

ʪʨʝʥʠʨʦʚʢʠ, ʦʙʨʘʟʦʚʘʥʠʝ, 

ʧʩʠʭʦʩʦʮʠʘʣʴʥʘʷ 

ʧʦʜʜʝʨʞʢʘ). 

ʄʦʥʦʪʝʨʘʧʠʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʠ 

ʘʥʪʠʬʠʙʨʦʟʥʳʤʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʊʨʘʥʩʧʣʘʥʪʘʮʠʷ ʣʝʛʢʠʭ - 

ʥʘʠʙʦʣʝʝ ʨʘʜʠʢʘʣʴʥʳʡ 

ʩʧʦʩʦʙ ʪʝʨʘʧʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. 5-ʣʝʪʥʷʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ 

ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦ 

ʧʦʚʦʜʫ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ 

ʣʸʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ 

ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 50ï60%. 

ɼʣʠʪʝʣʴʥʘʷ 

ʢʠʩʣʦʨʦʜʦʪʝʨʘʧʠʷ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʢʦʤʙʠʥʘʮʠʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʩ 

ʘʟʘʪʠʦʧʨʠʥʦʤ ʠ ʢʦʤʙʠʥʘʮʠʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʩ 

ʮʠʢʣʦʬʦʩʬʘʤʠʜʦʤ). 

ɺʘʢʮʠʥʘʮʠʷ 

ʧʨʦʪʠʚʦʛʨʠʧʧʦʟʥʳʤʠ  

ʠ ʘʥʪʠʧʥʝʚʤʦʢʦʢʢʦʚʳʤʠ 

ʚʘʢʮʠʥʘʤʠ. 

 

ʄʝʜʠʘʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ (ʝʩʣʠ ʥʝ ʧʨʦʠʟʚʝʜʝʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ 

ʣʸʛʢʦʛʦ) ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 2,8 ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ 

[ʀʣʴʢʦʚʠʯ ʄ. ʄ., 1998;  ʐʤʝʣʝʚ ɽ. ʀ., 2003; ɸʚʜʝʝʚ ʉ. ʅ., 2007]. ʇʦ ʜʘʥʥʳʤ 

ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ ʙʦʣʴʥʳʝ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʞʠʚʫʪ ʥʝ ʙʦʣʝʝ 3-5 ʣʝʪ 

[Olson A.L., Swigris J.J., 2012]. ʄʝʞʜʫ ʪʝʤ, ʩʫʱʝʩʪʚʫʶʪ ʝʜʠʥʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ  ʥʝ 

ʪʦʣʴʢʦ ʦ ʧʨʦʜʣʝʥʠʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʫ, ʥʦ ʠ ʩʦʭʨʘʥʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʛʦ 

ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ɹʦʣʴʥʦʤʫ ɸ. ʩ ʜʠʘʛʥʦʟʦʤ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ (ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʚ 

ʅʀʀ ʧʫʣʴʤʦʥʦʣʦʛʠʠ, ʛ. ʄʦʩʢʚʘ) ʥʘʟʥʘʯʘʣʠ ʘʟʘʪʠʦʧʨʠʥ, ʧʨʝʜʥʠʟʦʣʦʥ 40 ʤʛ 

(ʚʧʝʨʚʳʝ ʦʪʤʝʪʠʣ ʦʜʳʰʢʫ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʘ ʟʘʪʝʤ ï ʚ ʧʦʢʦʝ ʚ 1995 ʛ., ʚ 

ʚʦʟʨʘʩʪʝ 42 ʣʝʪ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʀʃʌ ʧʦʩʪʘʚʣʝʥ ʚ 2006 ʛ.). 

ɻʦʩʧʠʪʘʣʠʟʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʝ ʤʝʥʝʝ 5 ʨʘʟ ʚ ʛʦʜ, ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʠʣʝʥʠʝ 

ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʣʝʛʢʠʭ ʦʙʨʘʱʘʣʦ 

ʚʥʠʤʘʥʠʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʠʤʧʪʦʤʘ çʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘè ʥʘʜ ʬʠʙʨʦʟʦʤ ʠ 
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ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʩʧʘʣʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʠʭ ʜʦʟ ʧʨʝʜʥʠʟʦʣʦʥʘ ʧʨʠ ʀʃʌ, ʧʫʣʴʩ-

ʪʝʨʘʧʠʷ ʜʘʚʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ (ʫʤʝʥʴʰʝʥʠʝ ʦʜʳʰʢʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ, ʯʘʩʪʠʯʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʥʝʚʤʘʪʠʟʘʮʠʠ ʣʝʛʦʯʥʦʡ 

ʪʢʘʥʠ). ʅʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ (2013 ʛ.) - ʚʳʨʘʞʝʥʥʳʡ ʬʠʙʨʦʟ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʜʠʥʘʤʠʢʠ ʚ ʩʦʩʪʦʷʥʠʠ ʣʝʛʦʯʥʳʭ ʬʫʥʢʮʠʡ (ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ 

46%) ʧʨʠ ʩʥʠʞʝʥʠʠ ʦʢʩʠʛʝʥʘʮʠʠ ʪʢʘʥʝʡ (Sat 72%) [ɼʝʛʪʷʨʝʚʘ ʖ.ʉ., 2013]. 

 

 

 

1.1.2. ʇʘʪʦʛʝʥʝʟ  

 

 

ʍʨʦʥʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʠ ʩʣʝʜʫʶʱʝʝ ʟʘ ʥʠʤ 

ʚʦʩʧʘʣʝʥʠʝ, ʩʠʥʪʝʟ ʠ ʦʪʣʦʞʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʚ ʠʥʪʝʨʩʪʠʮʠʠ ʣʝʛʢʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʝʜʠʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʌʫʥʢʮʠʠ ʨʝʟʠʜʝʥʪʥʳʭ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʚ 

ʣʝʛʢʠʝ ʟʨʝʣʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʨʠ ʪʨʘʚʤʝ ʣʝʛʢʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺ 

ʪʘʙʣʠʮʝ 3 ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʣʝʪʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʬʠʙʨʦʟʝ ʣʝʛʢʠʭ ʠ ʧʨʦʮʝʩʩʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʵʧʠʪʝʣʠʷ.  

 

ʊʘʙʣʠʮʘ 3 - ʌʫʥʢʮʠʠ ʢʣʝʪʦʢ ʧʨʠ ʬʠʙʨʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʣʝʛʢʠʭ (ʧʦ ʜʘʥʥʳʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ) 

 

ʂʣʝʪʢʠ ʕʬʬʝʢʪʳ ʀʩʪʦʯʥʠʢ 

1 2 3 

ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ 

ʉʝʢʨʝʮʠʷ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, 

ʠʥʠʮʠʠʨʫʶʱʠʭ ʘʥʪʠʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʠʡ-

ʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʢʘʩʢʘʜ, ʢʦʪʦʨʳʡ 

ʚʳʟʳʚʘʝʪ ʘʢʪʠʚʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʦʤʙʦʚ, ʠ ʠʟʤʝʥʷʝʪ 

ʢʘʯʝʩʪʚʦ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ 

(ʕʎʄ) 

[Wynn T.A., 2011] 

ʈʝʛʝʥʝʨʘʮʠ ̫ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ 
[Zolak J.S., Joao A.A., 2012] 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r3 
1 2 3 

ʕʧʠʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ 

ʊʨʘʥʩʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʭʦʜʝ 

ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ 

(ʕʄʇ) ʚ ʬʠʙʨʦʙʣʘʩʪʦ-ʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ 

[Wynn T.A., 2011] 

[Willis  B.C., duBois R.M., 

Borok Z., 2006; Corvol H., 

Flamein F., Epaud R. et al., 

2009; Felton V.M., Borok Z., 

Willis  B.C., 2009; Tanjore H., 

Cheng D.S., Degryse A.L. et 

al., 2011] 

ɸʣʴʚʝʦʣʷʨʥʳʝ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʧʨʦʛʝʥʠʪʦʨʥʳʝ 

ʢʣʝʪʢʠ 

 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ  

[Crystal R.G. et al., 2008; 

Kajstura J. et al., 2011] 

 çʅʝʥʦʨʤʘʣʴʥʳʝè 

ʘʣʴʚʝʦʣʷʨʥʳʝ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ 

ʀʥʠʮʠʠʨʫʶʪ ʤʠʛʨʘʮʠʶ, ʧʨʦʣʠʬʝʨʘʮʠʶ, ʠ 

ʩʪʠʤʫʣʠʨʫʶʪ ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʠʙʨʦʙʣʘʩʪʦʚ / 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ 

[Selman M., Pardo A., 2006] 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ 

ʢʣʝʪʢʠ 

[Zhu P. et al., 2006; 

Arciniegas E., 2007; Barbera 

J.A., 2011] 

ʕʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʧʨʦʛʝʥʠʪʦʨʥʳʝ 

ʢʣʝʪʢʠ 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʩʦʩʫʜ r ʠ ʬʫʥʢʮʠʠ 

ʵʥʜʦʪʝʣʠʷ ʟʘ ʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 

[Caramori G. et al., 2010; 

Fadini G.P. et al., 2006] 

ɹʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥ

ʳʝ ʩʪʚʦʣʦʚʳʝ 

ʢʣʝʪʢʠ 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʘʣʴʚʝʦʮʠʪʳ I ʠ II  

ʪʠʧʦʚ 

[Kim C.F.B., Jackson E.L., 

Woolfenden A.E. et al., 2005; 

Fujino N., Kubo H., Suzuki 

T. et al., 2011; Wang X.-Y., 

Keefe K.M., Jensen-Taubman 

S.M. et al., 2012] 

ʊʨʦʤʙʦʮʠʪʳ 

ɸʛʨʝʛʘʮʠʷ ʠ ʜʝʛʨʘʥʫʣʷʮʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʢʣʝʪʦʢ 

ʚʦʩʧʘʣʝʥʠʷ ʢ ʤʝʩʪʫ ʪʨʘʚʤʳ 

[Wynn T.A., 2007; Wynn 

T.A., 2011] 

ʄʘʢʨʦʬʘʛʠ ʠ 

ʥʝʡʪʨʦʬʠʣʳ 

ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʚʦʩʧʘʣʝʥʠʷ ʦʯʠʱʘʶʪ 

ʨʘʥʫ ʠ ʵʣʠʤʠʥʠʨʫʶʪ ʯʫʞʝʨʦʜʥʳʝ 

ʦʨʛʘʥʠʟʤʳ, ʧʨʦʜʫʮʠʨʫʶʪ ʮʠʪʦʢʠʥʳ ʠ 

ʭʝʤʦʢʠʥʳ (IL-1ɓ , TNF, IL-13 ʠ TGF-ɓ) 

[Bringardner B.D., Baran 

C.P., 2008] 

ʅʝʡʪʨʦʬʠʣʳ 
CCR2-, CXCR3- ʠ CXCR2-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ 

ʤʠʛʨʘʮʠʷ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʣʝʛʢʠʝ  

[Belperio J.A. et al., 2001; 

2002; 2005] 

ʄʘʢʨʦʬʘʛʠ 

ʋʚʝʣʠʯʠʚʘʶʪ ʚʳʨʘʙʦʪʢʫ ʢʦʣʣʘʛʝʥʘ 

ʥʦʨʤʘʣʴʥʳʤʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 

ʬʠʙʨʦʙʣʘʩʪʘʤʠ CCL18-ʟʘʚʠʩʠʤʳʤ 

ʦʙʨʘʟʦʤ in vitro 

[Prasse A. et al.,  2006] 

ʉʝʢʨʝʮʠʷ TGF-ɓ ʠ PDGF, ʫʩʠʣʝʥʠʝ 

ʧʦʣʠʘʤʠʥʥʦʛʦ ʠ ʧʨʦʣʠʥʦʚʦʛʦ ʙʠʦʩʠʥʪʝʟʘ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʣʣʘʛʝʥʘ  

[Hesse M. et al., 2001] 

ʇʨʦʜʫʢʮʠʷ ʬʠʙʨʦʥʝʢʪʠʥʘ ʠ Ŭ-SMA [Muro A.F. et al., 2008] 

 



20 

 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r3 

1 2 3 

ʕʦʟʠʥʦʬʠʣʳ 
IL-5- ʠ IL-4-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʧʨʦʜʫʢʮʠʷ 

TGF-ɓ 
[Elovic A.E. et al., 1998] 

ʊʫʯʥʳʝ ʢʣʝʪʢʠ 

ʍʠʤʘʟʘ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʧʦʚʳʰʘʝʪ 

ʘʛʨʝʩʩʠʚʥʦʩʪʴ TGF-ɓ ʠ ʪʝʤ ʩʘʤʳʤ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʝʛʦʯʥʦʤʫ ʬʠʙʨʦʟʫ 

[Tomimori Y. et al., 2003] 

ʉʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʦʯʘʛʝ ʪʨʘʚʤʳ 
[Garbuzenko E. et al., 2002] 

ʊ-ʢʣʝʪʢʠ 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ Th2-ʢʣʝʪʢʠ, ʪʝʤ 

ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʢʨʝʮʠʷ IL-5, IL-9, 

IL-13, IL-21. 

[Takatsu K., Nakajima H., 

2008] 

ʊ-ʭʝʣʧʝʨʥʳʝ 

ʢʣʝʪʢʠ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʠʣʷ ʮʠʪʦʢʠʥʦʚ, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʠʙʨʦʟʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʣʸʛʢʦʛʦ (IL-4, IL-13, TGF-ɓ) ï 

ʮʠʪʦʢʠʥʳ 2-ʛʦ ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

[Strutz F. et al., 2001; Wynn 

T.A., 2003]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʬʠʣʷ ʮʠʪʦʢʠʥʦʚ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʀʃʌ (IL-1Ŭ, IL-1ɓ, TNF-Ŭ, 

TGF-ɓ, ʪʨʦʤʙʦʮʠʪʘʨʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ 

(PDGF))  

[Agostini C., Gurrieri C., 

2006] 

ʌʠʙʨʦʮʠʪʳ 

CXCL12-, CCL12- ʠ CCR2- 

ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʤʠʛʨʘʮʠʷ ʠʟ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʚ ʣʝʛʢʠʝ 

[Phillips R.J. et al., 2004; 

Moor B.B. et al., 2005; 2006] 

ɺr ʷʚʣʷʶʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʦʪ ʦʯʘʛʦʚ ʚ ʦʙʣʘʩʪʷʭ ʩ ʪʝʢʫʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʚʦʩʧʘʣʝʥʠʷ 

[Andersson-Sjoland A. et al., 

2008] 

ʋʯʘʩʪʚʫʶʪ ʚ ʬʠʙʨʦʟʝ  [Phillips R.J. et al., 2004] 

ʀʩʪʦʯʥʠʢʠ ʬʠʙʨʦʙʣʘʩʪʦ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ [Abe R., Donnelly S.C., Peng 

T. et al., 2001; Hashimoto N., 

Jin H., Liu T. et al., 2004] 

ʇʨʦʛʝʥʠʪʦʨʥʳʝ 

ʬʠʙʨʦʙʣʘʩʪʥʳʝ 

ʢʣʝʪʢʠ 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʬʠʙʨʦʙʣʘʩʪʳ 
[Wilson M.S., Wynn T.A., 

2009] 

ʌʠʙʨʦʙʣʘʩʪʳ 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʤʠʦʬʠʙʨʦʙʣʘʩʪʳ, 

ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ Ŭ-ʛʣʘʜʢʦʤʳʰʝʯʥʳʡ 

ʘʢʪʠʥ  

[Andersson-Sjºland A. et al., 

2011] 

IL-13- ʠ TGF-ɓ-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ  

ʧʨʦʜʫʢʮʠʷ ʢʦʣʣʘʛʝʥʘ 

[Malavia N.K. et al., 2008; 

Wenzel S.E. et al., 2002] 

ʉʦʟʜʘʥʠʝ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʦʛʦ ʕʎʄ [Andersson-Sjoland A. et al., 

2008] 

ʇʨʦʜʫʢʮʠʷ ʬʠʙʨʦʥʝʢʪʠʥʘ ʠ Ŭ-SMA [Muro A.F. et al., 2008] 

TGF-ɓ-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʤʠʛʨʘʮʠʷ ʚʜʦʣʴ 

ʛʨʘʥʠʮʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠ 

ʨʝʤʦʜʫʣʷʮʠʷ ʧʦʚʨʝʞʜʝʥʠʷ  

[Garcia-Alvarez J. et al. 2006; 

Gill S.E. et al., 2008] 

ɸʧʦʧʪʠʯʝʩʢʘʷ ʛʠʙʝʣʴ ʧʦʩʣʝ ʨʝʤʦʜʫʣʷʮʠʠ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ 
[Fattman C.L., 2008] 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r3 

 
1 2 3 

ʄʠʦʬʠʙʨʦʙʣʘʩʪʳ 

ʉʝʢʨʝʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʕʎʄ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʢʨʘʱʝʥʠʶ ʨʘʥʝʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ) 

[Zolak J.S., Joao A.A., 2012] 

ʋʤʝʥʴʰʘʶʪ ʨʘʟʤʝʨ ʧʦʨʘʞʝʥʠʷ, ʤʝʥʷʪʁ 

ʙʘʣʘʥʩ MMPs / TIMPs (tissue inhibitors of 

metalloproteinases) ʠ ʢʦʣʣʘʛʝʥ / ʢʦʣʣʘʛʝʥʘʟʳ 

[Garcia-Alvarez J. et al. 

2006; Gill S.E. et al., 2008] 

ʋʜʘʣ̫ʁ ʪʩʷ ʠʟ ʨʘʥʳ ʧʦʩʣʝ ʨʝʤʦʜʫʣʷʮʠʠ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ 
[Fattman C.L., 2008] 

ʄʝʟʝʥʭʠʤʘʣʴʥʳʝ 

ʢʣʝʪʢʠ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ 

ɺr ʭʦʜ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʮʠʨʢʫʣʷʮʠʶ, 

ʤʠʛʨʘʮʠʷ ʧʦ ʩʦʩʫʜʠʩʪʦʤʫ ʨʫʩʣʫ ʚ 

ʧʦʚʨʝʞʜʝʥʥʳʝ ʫʯʘʩʪʢʠ ʣʝʛʢʠʭ, ʛʜʝ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʜʦ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ 

[Strieter R.M. et al., 2007; 

Gomperts B.N., Strieter 

R.M., 2007] 

ʄʉʂ 

ʇʨʝʜʧʦʣʘʛʘʶʪ ʪʨʘʥʩʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʚ 

ʘʣʴʚʝʦʮʠʪʳ, ʜʘʶʪ ʥʘʯʘʣʦ ʩʪʨʫʢʪʫʨʥʳʤ 

ʜʳʭʘʪʝʣʴʥʳʤ ʝʜʠʥʠʮʘʤ, ʚʢʣʶʯʘʶʱʠʤ 

ʙʨʦʥʭʠʦʣʳ, ʘʣʴʚʝʦʣʳ ʠ ʣʝʛʦʯʥʳʝ ʩʦʩʫʜʳ 

[Ortiz L.A. et al., 2003; 

Baksh D. et al., 2004; 

Tzouvelekis A, et al., 2011; 

Huleihel L. et al., 2013] 

ʀʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʝʢʨʝʮʠʷ 

ʬʘʢʪʦʨʘ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ-1, 

ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʭʝʤʦʪʘʢʩʠʯʝʩʢʦʛʦ 

ʧʨʦʪʝʠʥʘ-3, ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ 

ʬʘʢʪʦʨʘ ʨʦʩʪʘ (Vascular endothelial growth 

factor  VEGF), ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʛʝʧʘʪʦʮʠʪʦʚ 

[Garcia-Gomez I. et al., 

2010; Kotton D.N., Fine A. 

2008; Gimble J.M. et al., 

2010] 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʢʣʝʪʢʠ ʩʪʨʦʤʘʣʴʥʳʭ 

ʣʠʥʠʡ (ʘʜʠʧʦʮʠʪʳ, ʦʩʪʝʦʙʣʘʩʪʳ, 

ʭʦʥʜʨʦʮʠʪʳ, ʬʠʙʨʦʙʣʘʩʪʳ) 

[Majka S.M. et al., 2005; 

Summer R. et al., 2007; 

Martin J. et al., 2008; 

Skurikhin E.G. et al. 2013] 

 

ʆʜʥʠ ʠʟ ʥʠʭ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʨʘʚʤʫ ʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʩʚʝʨʪʳʚʘʥʠʠ, 

ʜʨʫʛʠʝ ʤʠʛʨʠʨʫʶʪ ʢ ʪʨʘʚʤʠʨʦʚʘʥʥʦʤʫ ʫʯʘʩʪʢʫ, ʪʨʝʪʴʠ ʘʢʪʠʚʥʦ ʜʝʣʷʪʩʷ, 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ, ʧʨʦʜʫʮʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʮʠʪʦʢʠʥʳ ʠ, ʪʝʤ ʩʘʤʳʤ, 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʦʩʧʘʣʝʥʠʝ ʠ ʠʥʠʮʠʠʨʫʶʪ ʬʠʙʨʦʟ, ʯʝʪʚʝʨʪʳʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʢʣʝʪʦʢ ʫʯʘʩʪʚʫʶʪ 

ʢʘʢ ʚ ʚʦʩʧʘʣʝʥʠʠ ʠ ʬʠʙʨʦʟʝ, ʪʘʢ ʠ ʚ ʨʝʛʝʥʝʨʘʮʠʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ [Wynn 

T.A., 2011]. ʂʘʞʜʳʡ ʰʘʛ ʵʪʦʛʦ ʧʫʪʠ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ. ʇʨʠ 

ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʪʝʯʝʥʠʠ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʘʝʪʩʷ ʬʘʟʦʡ ʨʘʟʨʝʰʝʥʠʷ ï 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʢʘʥʠ ʣʝʛʢʦʛʦ. 

ʂʦʦʨʜʠʥʘʮʠʶ ʠ ʠʥʪʝʛʨʘʮʠʶ ʨʝʘʢʮʠʡ ʚʩʝʭ ʵʪʠʭ ʢʣʝʪʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʤʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʩʝʤʝʡʩʪʚ ʮʠʪʦʢʠʥʦʚ, ʭʝʤʦʢʠʥʦʚ, ʠʥʛʠʙʠʨʫʶʱʠʭ ʠ ʨʦʩʪʦʚʳʭ 

http://www.ncbi.nlm.nih.gov/pubmed?term=Baksh%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15491506
http://www.ncbi.nlm.nih.gov/pubmed?term=Huleihel%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23984902
http://en.wikipedia.org/wiki/Vascular_endothelial_growth_factor
http://en.wikipedia.org/wiki/Vascular_endothelial_growth_factor
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ʬʘʢʪʦʨʦʚ [Wynn T.A., 2011]. ɼʠʩʙʘʣʘʥʩ ʚ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ, ʭʝʤʦʢʠʥʦʚ, 

ʠʥʛʠʙʠʨʫʶʱʠʭ ʠ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ʥʝʦʪʚʨʘʪʠʤʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʢʫ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʧʨʦʬʠʙʨʦʟʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʠʙʨʦʙʣʘʩʪʦʚ (ʦʩʥʦʚʥʳʭ 

ʧʨʦʜʫʮʝʥʪʦʚ ʢʦʣʣʘʛʝʥʘ) ʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʝʚʨʘʱʘʝʪ 

ʧʨʦʮʝʩʩ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʬʠʙʨʦʟʥʫʶ ʨʝʘʢʮʠʶ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʪʦʛʝʥʝʟ ʬʠʙʨʦʟʘ ʣʝʛʢʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʙʨʦʟ ʣʝʛʢʦʛʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʝʪʝʨʦʛʝʥʥʫʶ ʛʨʫʧʧʫ 

ʣʝʛʦʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʠ ʥʝʦʙʨʘʪʠʤʦʡ 

ʜʝʩʪʨʫʢʮʠʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʚʳʟʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʨʫʙʮʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʛʘʟʦʦʙʤʝʥʘ ʠ ʢ ʩʤʝʨʪʠ ʦʪ ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʀʜʠʦʧʘʪʠʯʝʩʢʠʡ ʬʠʙʨʦʟ ʣʝʛʢʦʛʦ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʘʷ ʬʦʨʤʘ 

ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʵʪʠʦʣʦʛʠʝʡ. ʉʫʱʝʩʪʚʫʶʱʠʡ ʥʘʙʦʨ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʀʃʌ ʦʛʨʘʥʠʯʝʥ ʠ ʥʝ ʵʬʬʝʢʪʠʚʝʥ.  
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ʈʧʛʩʞʟʝʞʦʡʞ ʙʤʵʛʞʧʤʸʩʦʧʜʧ 
ʶʨʡʫʞʤʡʸ  

ʁʦʡʯʡʙʯʡʸ 
ʙʦʫʡʭʡʚʩʧʤʡʫʡʰʞʪʣʧ-
ʣʧʙʜʬʤʸʯʡʧʦʦʧʜʧ ʣʙʪʣʙʝʙ 

ɹʣʫʡʛʙʯʡʸ ʡ ʝʞʜʩʙʦʬʤʸʯʡʸ 
ʫʩʧʥʚʧʯʡʫʧʛ 

ʍʧʩʥʡʩʧʛʙʦʡʞ ʫʩʧʥʚʧʛ 

ʉʙʪʱʡʩʞʦʡʞ ʡ 
ʨʧʛʴʱʞʦʡʞ 

ʨʩʧʦʡʯʙʞʥʧʪʫʡ ʪʧʪʬʝʧʛ 

ɻʧʪʨʙʤʞʦʡʞ  
ʝʴʮʙʫʞʤʵʦʴʮ 
ʨʬʫʞʢ  

ʆʙʪʤʞʝʪʫʛʞʦʦʴʞ ʥʞʮʙʦʡʠʥʴ, ʛʡʩʬʪʦʴʞ ʡʦʭʞʣʯʡʡ, ʨʩʧʭʞʪʪʡʧʦʙʤʵʦʴʞ ʭʙʣʫʧʩʴ 
ʡ ʣʬʩʞʦʡʞ,  

ʤʞʣʙʩʪʫʛʞʦʦʴʞ ʨʩʞʨʙʩʙʫʴ 

ʉʪʘʨʝʥʠʝ ʠ ʜʠʩʬʫʥʢʮʠʠ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʧʨʝʢʫʨʩʦʨʦʚ 

ʉʪʘʨʝʥʠʝ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʘʧʦʧʪʦʟ ʧʥʝʚʤʦʮʠʪʦʚ  

ʉɾʅʇɽʌʄʘʏʁʘ 
ɹʄʕɻɾʇʄʘʉʆʇɼʇ ʖʈʁʋɾʄʁʘ 

ʌʣʧʩʧʰʞʦʡʞ ʫʞʤʧʥʞʩ 

ʁʠʥʞʦʞʦʡʞ ʛʦʬʫʩʡʣʤʞʫʧʰʦʧʜʧ 
ʪʡʜʦʙʤʡʦʜʙ  

(Wnt Ÿ NOTCHŸ) 

ʕʧʠʪʝʣʠʘʣʴʥʦ- 
ʤʝʟʝʥʭʠʤʘʣʴʥʳʡ 

ʧʝʨʝʭʦʜ 

ʇʨʦʣʠʬʝʨʘʮʠʷ ʠ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 
ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

ʇʨʦʣʠʬʝʨʘʮʠʷ 
ʧʨʦʛʝʥʠʪʦʨʥʳʭ  

ʬʠʙʨʦʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ 

ʊʁʆʋɾʀ ʁ ɽɾʈʇʆʁʉʇɻɹʆʁɾ 
ʃʇʄʄɹɼɾʆɹ, ʍʁɺʉʇʀ  

ʃɹʉʏʁʆʇʅɹ 
ʄɾɼʃʁʎ 

ʄʠʛʨʘʮʠʷ 
ʮʠʨʢʫʣʠʨʫʶʱʠʭ 

ʬʠʙʨʦʮʠʪʦʚ ʚ  ʣʝʛʢʠʝ 

ɸʧʦʧʪʦʟ ʢʣʝʪʦʢ 
ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ 

ʉʞʥʧʝʬʤʸʯʡʸ ʶʣʪʫʩʙʯʞʤʤʷʤʸʩʦʧʜʧ ʥʙʫʩʡʣʪʙ ʤʞʜʣʡʮ 

ʈʠʩʫʥʦʢ 1 -  ʇʘʪʦʛʝʥʝʟ ʧʥʝʚʤʦʬʠʙʨʦʟʘ. ʇʦʚʨʝʞʜʝʥʠʝ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʚʳʟʳʚʘʝʪ ʘʧʦʧʪʦʟ ʢʣʝʪʦʢ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ (ʠʟʤʝʥʝʥʠʝ 

ʛʝʥʦʤʘ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʩʠʛʥʘʣʠʥʛʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʘʨʝʥʠʝ ʠ ʜʠʩʬʫʥʢʮʠʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʧʨʝʢʫʨʩʦʨʦʚ), ʠʥʠʮʠʘʮʠʶ 

ʘʥʪʠʬʠʙʨʦʣʠʪʠʯʝʩʢʦ-ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʢʘʩʢʘʜʘ, ʚʦʩʧʘʣʝʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʤʠʛʨʘʮʠʶ ʚ ʦʯʘʛ ʪʨʘʚʤʳ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ï ɻʉʂ, ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʧʨʝʢʫʨʩʦʨʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʦʛʦ ʤʘʪʨʠʢʩʘ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʮʠʪʦʢʠʥʦʚʳʡ ʙʘʣʘʥʩ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ), ʘʢʪʠʚʘʮʠʶ ʢʣʝʪʦʢ ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

(ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʄʉʂ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʬʠʙʨʦʙʣʘʩʪʥʳʭ ʧʨʝʢʫʨʩʦʨʦʚ ʚ ʬʠʙʨʦʣʘʩʪʳ, ʩʠʥʪʝʟ ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʢʦʣʣʘʛʝʥʘ). ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ 

ʩʦʙʳʪʠʡ ʚʳʩʪʫʧʘʝʪ ʥʝʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʤʦʜʫʣʷʮʠʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʧʥʝʚʤʦʬʠʙʨʦʟ, ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʨʘʟʚʠʪʠʠ ï ʢʘʨʮʠʥʦʤʘ 

ʣʝʛʢʠʭ). 
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1.2. ɻʝʤʦʧʦʵʪʠʯʝʩʢʘʷ ʩʪʚʦʣʦʚʘʷ ʢʣʝʪʢʘ ʠ ʚʦʩʧʘʣʝʥʠʝ 

 

 

1.2.1. ɼʠʩʬʫʥʢʮʠʠ ɻʉʂ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ 

 

 

ɺʘʞʥʦʩʪʴ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʤ ʬʠʙʨʦʟʝ ʫ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ ʥʝ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʤʥʝʥʠʶ. ʅʘ 75% ʢʣʝʪʦʢ ʣʸʛʢʠʭ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʧʘʥ-

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʡ (ʣʝʡʢʦʮʠʪʘʨʥʳʡ) ʤʘʨʢʸʨ CD45 [Summer R., Kotton D.N., Sun X. 

et al., 2004]. ɺʦ ʚʨʝʤʷ ʥʘʯʘʣʴʥʦʡ ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ CD45
+
 ʢʣʝʪʢʠ ʚ ʣʝʛʢʠʭ ʘʢʪʠʚʥʦ  

ʧʦʧʦʣʥʷʶʪʩʷ ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʤʠ ʧʫʣʘʤʠ. ʃʝʡʢʦʮʠʪ,r 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʤʘʢʨʦʬʘʛʠ ʠ ʥʝʡʪʨʦʬʠʣʳ ʤʠʛʨʠʨʫʶʪ ʢ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ, 

ʦʯʠʱʘʶʪ ʨʘʥʫ ʠ ʵʣʠʤʠʥʠʨʫʶʪ ʯʫʞʝʨʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʨʦʜʫʮʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʮʠʪʦʢʠʥʳ ʠ ʭʝʤʦʢʠʥʳ [Bringardner B.D., Baran C.P., 2008]. ʀʃ-1ɓ, TNF, ʀʃ-13 ʠ 

TGF-ɓ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʨʘʚʤʳ ʠ ʚʳʟʳʚʘʶʪ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʨʝʟʠʜʝʥʪʥʳʭ ʬʠʙʨʦʙʣʘʩʪʦʚ. ʇʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʣʝʪʦʢ 

ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʝʛʢʠʭ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʦʩʪʥʳʡ ʤʦʟʛ. ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʟʫʯʘʶʱʠʭ ʚʦʩʧʘʣʝʥʠʝ, ʥʘʭʦʜʠʪʩʷ ʪʘʢʘʷ ʧʦʧʫʣʷʮʠʷ 

ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʢʣʝʪʦʢ ʢʘʢ ʛʝʤʦʧʦʵʪʠʯʝʩʢʘ ̫ ʩʪʚʦʣʦʚʘ ̫ ʢʣʝʪʢʘ, ʩʧʦʩʦʙʥʘ ̫

ʛʝʥʝʨʠʨʦʚʘʪʴ ʟʨʝʣʳʝ ʢʣʝʪʢʠ ʢʨʦʚʠ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʣʝʪʢʠ ʚʦʩʧʘʣʝʥʠʷ. ɺ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɻʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʥʘʭʦʜʷʪʩʷ ʚ ʥʠʰʝ ʠ ʥʝʫʷʟʚʠʤ rʢ 

ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ.  

ʀʟʚʝʩʪʥʳ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʵʥʜʦʩʪʘʣʴʥʫʶ ʠ 

ʩʦʩʫʜʠʩʪʫʶ ʥʠʰʫ ʜʣʷ ɻʉʂ [Lymperi S., Ferraro F., Scadden D.T., 2010]. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʵʥʜʦʩʪʘʣʴʥʦʡ ʥʠʰʠ ʚʳʩʪʫʧʘʶʪ ʦʩʪʝʦʙʣʘʩʪʳ [Zhang J. et al., 

2003; Calvi L.M. et al., 2003]. ʉʦʩʫʜʠʩʪʘʷ ʥʠʰʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʩʠʥʫʩʦʠʜʘʣʴʥʳʤʠ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ [Kiel M.J. et al., 2005]. ɽʩʪʴ 

ʤʥʝʥʠʝ, ʯʪʦ ʟʘ ʩʯʝʪ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʰʘʤʠ [Hooper A.T. et al., 2009;  Xie Y. et al., 

2009]. ʉʝʢʨʝʪʠʨʫʶʱʠʝ SDF-1 (ʭʝʤʦʢʠʥ ʧʦʜʩʝʤʝʡʩʪʚʘ CXC) ʨʝʪʠʢʫʣʷʨʥʳʝ ʢʣʝʪʢʠ 
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[Sugiyama T. et al., 2006], ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʩʪʨʦʤʘʣʴʥʳʝ CD146
+
 -ʢʣʝʪʢʠ 

[Sacchetti B. et al., 2007], Nestin
+
 ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ [Mendez-

Ferrer S. et al., 2010], ʤʘʢʨʦʬʘʛʠ [Chow A. et al., 2011; Winkler I.G. et al., 2010] ʠ 

ʩʠʤʧʘʪʠʯʝʩʢʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ [Katayama Y. et al., 2006] ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʦʤʧʦʥʝʥʪʳ ʥʠʰ ʜʣʷ ɻʉʂ [Lymperi S., Ferraro F., Scadden D.T., 2010 ]. J. 

Fujisaki ʩ ʢʦʣʣʝʛʘʤʠ (2011 ʛ.) ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚ ʵʥʜʦʩʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ɻʉʂ ʣʦʢʘʣʠʟʫʶʪʩʷ ʩ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʊ-ʢʣʝʪʢʘʤʠ (Treg). ʉʝʢʨʝʪʠʨʫʝʤʳʡ 

Treg IL-10 ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ɻʉʂ ʦʪ ʠʤʤʫʥʥʦʡ ʘʛʨʝʩʩʠʠ 

[Fujisaki J. et al., 2011].  

ɺʳʭʦʜ ʠʟ ʥʠʰʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɻʉʂ ʠ 

ʝʝ ʜʦʯʝʨʥʠʭ ʢʣʝʪʦʢ ʩ ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʤʘʢʨʦʬʘʛʘʤʠ. 

ʊʘʢʦʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʢʣʝʪʦʯʥʳʡ ʛʣʠʢʦʧʨʦʪʝʠʥ ʢʘʢ CD47 ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʤʝʞʢʣʝʪʦʯʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʭʚʘʪ ʥʦʨʤʘʣʴʥʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʩ ʬʘʛʦʮʠʪʘʨʥʳʤʠ ʢʣʝʪʢʘʤʠ [Edris B. 

et al., 2012; Willingham S. B. et al., 2012]. ʂʨʦʤʝ ʵʪʦʛʦ, CD47 ʷʚʣʷʝʪʩʷ ʣʠʛʘʥʜʦʤ 

ʨʝʮʝʧʪʦʨʘ SIRPA (SIRPŬ, CD172a). ʕʢʩʧʨʝʩʩʠʨʫʝʪʩʷ CD47 ʥʘ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʢʘʭ, 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ ʠ ʥʝʡʨʦʥʘʭ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʨʝʩʩʠʷ CD47 ʥʘ 

ɻʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʥʝ ʟʥʘʯʠʪʝʣʴʥʘʷ. ʉ ʥʠʟʢʦʡ ʵʢʩʧʨʝʩʩʠʝʡ CD47 ʩʚʷʟʳʚʘʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ɻʉʂ ʠ ʢʣʝʪʢʘʤʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʥʠʰʠ. ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʩʠʛʥʘʣ rʤʦʙʠʣʠʟʫʶʪ ɻʉʂ, ʧʨʠ ʵʪʦʤ ʵʢʩʧʨʝʩʩʠ ̫CD47 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʉʂ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ [Jaiswal S. et al., 2009]. ʇʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ CD47 ʦʪʤʝʯʘʝʪʩʷ ʠ ʥʘ 

ʨʘʢʦʚʳʭ ʢʣʝʪʢʘʭ ʢʨʦʚʠ [Jaiswal S. et al., 2010]. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʡ 

ʨʝʮʝʧʪʦʨ CD47 ʥʘ ʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ɻʉʂ ʠ ʨʘʢʦʚʳʭ ʢʣʝʪʢʘʭ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ 

ʬʘʛʦʮʠʪʦʟʘ (ʚʨʦʞʜʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ) [Jaiswal S. et al., 2010]. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ɻʉʂ ʦʪ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. CD274 (B7-H1 ʠʣʠ PD-L1) ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʩʝʤʝʡʩʪʚʘ B7. 

ʕʢʩʧʨʝʩʩʠʨʫʝʪʩʷ CD274 ʥʘ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʢʘʭ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʠʤʤʫʥʥʳʭ 

ʢʣʝʪʢʘʭ (ʊ-ʢʣʝʪʢʠ, NK-ʢʣʝʪʢʠ, ɺ-ʢʣʝʪʢʠ, ʤʘʢʨʦʬʘʛʠ), ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ, 

ʩʦʩʫʜʠʩʪʳʭ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʢʣʝʪʢʘʭ [Zou W., Chen 

https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BA%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B5%D0%B8%D0%BD
https://ru.wikipedia.org/w/index.php?title=SIRPA&action=edit&redlink=1
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L., 2008; Francisco L.M., Sage P.T., Sharpe A.H., 2010].  ʀʟʙʠʨʘʪʝʣʴʥʘ ̫ʵʢʩʧʨʝʩʩʠʷ 

CD274 ʚʳʷʚʣʝʥʘ ʥʘ ʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʦʧʫʭʦʣʠ: ʤʦʣʝʢʫʣʘ 

ʫʯʘʩʪʚʫʝʪ ʚ ʠʥʛʠʙʠʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʊ-ʢʣʝʪʦʢ ʧʨʦʪʠʚ ʦʧʫʭʦʣʠ ʧʫʪʝʤ ʠʥʜʫʢʮʠʠ 

ʘʧʦʧʪʦʟʘ T ʢʣʝʪʦʢ [Zou W., Chen L., 2008]. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɻʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

CD274 [Zheng J. et al., 2011]. ʇʨʠ ʧʦʤʝʱʝʥʠʠ ɻʉʂ ʚ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʨʝʜʫ 

ʵʢʩʧʨʝʩʩʠʷ CD274 ʧʦʚʳʰʘʝʪʩʷ ʚ 10 ʨʘʟ. ʊʘʢʠʝ CD274
+
 ɻʉʂ ɻʬʬʝʢʪʠʚʥʦ 

ʧʦʜʘʚʣʷʶʪ T-ʢʣʝʪʦʯʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ ʫ ʨʝʮʠʧʠʝʥʪʘ ʧʨʠ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

[Zheng J. et al., 2011]. ʀʪʘʢ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʫʣʠʨʫʝʪ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ.  

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ  ʚʳʨʘʞʝʥʠʝ CD274 ʥʘ ʧʨʠʤʠʪʠʚʥʳʭ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ ʩʚʷʟʘʥʦ ʩ CXCR4 [Fiorina P. et al., 2011]. ɸʥʪʘʛʦʥʠʩʪ 

ʪʘʢʦʛʦ ʭʝʤʦʢʠʥʘ ʢʘʢ CXCR4 ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ CD274 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ Lin 
-

 Kit  
+
 ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ ʩʝʣʝʟʝʥʢʠ ʫ ʤʳʰʝʡ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʵʪʦʪ 

ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩ ʪʘʢʦʡ ʨʝʘʢʮʠʝʡ CD274
+
 ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʢʘʢ ʤʦʙʠʣʠʟʘʮʠʷ.  

ʇʨʠ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʚʦʟʜʡʩʪʚʠʠ ʨʘʜʠʘʮʠʠ ʠ ʩʠʣʴʥʦʤ ʢʨʦʚʦʪʝʯʝʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʨʫʰʘʝʪʩʷ, ʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʝ ɻʉʂ ʚʳʭʦʜʷʪ ʠʟ ʥʠʰʠ [Randall 

TD, Weissman IL., 1997, Cheshier SH, Prohaska SS, Weissman IL., 2007]. ɼʘʣʝʝ ɻʉʂ 

ʘʢʪʠʚʥʦ ʩʘʤʦʦʙʥʦʚʣʷʶʪʩʷ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʤʠʝʣʦʠʜʥʦʤ ʠ ʣʠʤʬʦʠʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʨʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʷʭ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ ʚʳʭʦʜ 

ɻʉʂ ʠʟ ʥʠʰ [Rodriguez S. et al., 2009; Scumpia P.O. et al. 2010]. ʅʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ 

ʩʠʛʥʘʣʴʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʚʝʪʘ ʥʘ ʠʥʬʝʢʮʠʠ: IFN 

ʨʝʮʝʧʪʦʨʳ [Essers M.A. et al., 2009; Sato T. et al., 2009; Baldridge M.T. et al., 2010], 

TNF ʨʝʮʝʧʪʦʨ r [Zhang Y. et al., 1995; Rebel V.I. et al., 1999; Rezzoug F. Et al., 

2008], ʠ Toll-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (TLR) [Nagai Y. et al., 2006; Sioud M. et al., 

2006; Kim J.M. et al., 2005] (ʥʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʚʦʚʣʝʯʝʥʠʷ TLR ʚ 

ʨʝʛʫʣʷʮʠ ʁɻʉʂ). ʀʥʬʝʢʮʠʷ ʠʣʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ ʠʟʤʝʥʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɻʉʂ [Baldridge M.T. et al., 2010]. ʊʘʢ, ʧʨʠ ʘʪʘʢʝ 



27 

 

 
 

ʙʘʢʪʝʨʠʷʤʠ ʠ ʚʠʨʫʩʘʤʠ ɻʉʂ òʪʝʨʷʶʪñ ʣʠʤʬʦʠʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʙʦʣʴʰʝ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ [Nagai Y. et al., 2006; Ueda Y., Kondo 

M., Kelsoe G., 2005; Esplin B.L. et al., 2011; Kolb-Mªurer A. et al., 2004; De Luca K. 

et al., 2009]. ʋ ʞʠʚʦʪʥʳʭ ʩ ʤʠʢʨʦʙʥʦʡ ʠʥʬʝʢʮʠʝʡ ʦʪʤʝʯʘʶʪ ʤʠʛʨʘʮʠʶ ɻʉʂ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʵʢʩʪʨʘʤʝʜʫʣʣʷʨʥʳʭ ʪʢʘʥʷʭ  [Baldridge M.T. et al., 2010; Massberg S. 

et al., 2007]. 

ʃʠʤʬʦʧʝʥʠʷ ʠʣʠ ʣʝʡʢʦʧʝʥʠʷ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ ʚʦʣʯʘʥʢʘ (ʉʂɺ) 

[Keeling D.M., Isenberg D.A., 1993]. ʇʦ ʜʘʥʥʳʤ Haitao Niu et al. (2013) ɻʉʂ 

ʤʦʙʠʣʠʟʫʶʪʩʷ ʚ ʢʨʦʚʴ ʧʨʠ ʉʂɺ. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ ʧʨʠ ʉʂɺ 

ʦʙʲʷʩʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ. ɺ ʩʳʚʦʨʦʪʢʝ ʙʦʣʴʥʳʭ ʉʂɺ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʪʝʨʬʝʨʦʥʘ Ŭ (IFN alpha) ʠ ʜʨ. ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ 

ʧʦʚʳʰʘʝʪʩʷ [Rºnnblom L., Alm G.V., Eloranta M.L., 2009; Banchereau J., Pascual V., 

2006], ʦʧʨʝʜʝʣʷʶʪʩ ̫ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ IL-6, IL-10 ʠ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ Ŭ 

(ʌʅʆ (TNFŬ)) [Aringer M., Smolen J.S., 2008; Rºnnblom L., Elkon K.B.. 2010; 

Blenman K.R. et al. 2006; Lacki J.K., Samborski W., Mackiewicz S.H., 1997]. 

ʈʝʮʝʧʪʦʨʳ ʜʣʷ IL-6, IL-10 ʠ TNFŬ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʥʘ ɻʉʂ. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʯʪʦ 

ʩʠʛʥʘʣʠʟʘʮʠʷ ʯʝʨʝʟ ʵʪʠ ʨʝʮʝʧʪʦʨʳ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ɻʉʂ ʚ 

ʪʢʘʥʷʭ ʠ ʠʟʤʝʥʝʥʠʶ ʠʭ ʬʫʥʢʮʠʡ [Maeda K. et al., 2009; Essers M.A. et al., 2009; 

Kang Y.J. et al., 2007; Pronk C.J. et al., 2011; Chen C. et al., 2010]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ 

ʉʂɺ ʣʠʤʬʦʧʦʵʟ ʧʦʜʘʚʣʷʝʪʩʷ, ʘ ʤʠʝʣʦʠʜʥʳʡ ʨʦʩʪʦʢ ʘʢʪʠʚʠʨʫʝʪʩʷ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʜʚʠʛ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɻʉʂ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʣʝʪʦʢ 

ʤʠʝʣʦʠʜʥʦʛʦ ʨʦʩʪʢʘ ʚʳʟʚʘʥ IL-6, IL-10, TNFŬ, IFN ʪʠʧʘ 1 ʠ HMGB1 (high-mobility 

group protein B1). HMGB1 ʠʣʠ ʘʤʬʦʪʝʨʠʥ ʵʪʦ ʙʝʣʦʢ ʠʟ ʛʨʫʧʧʳ ʥʝʛʠʩʪʦʥʦʚʳʭ 

ʙʝʣʢʦʚ HMG. HMGB1 ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʠ 

ʤʦʥʦʮʠʪʘʤʠ[Wang H. et al., 1999]. ʇʨʠ ʥʝʢʨʦʟʝ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ HMGB1 ʤʦʞʝʪ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʮʝʧʪʦʨʦʤ ʚʨʦʞʜʸʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ TLR4. ɺʝʨʦʷʪʥʦ ʵʪʦʪ 

ʤʝʭʘʥʠʟʤ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʩʝʢʨʝʮʠʠ ʮʠʪʦʢʠʥʦʚ ʤʘʢʨʦʬʘʛʘʤʠ ʠ ʧʦʩʣʝʜʫʶʱʫ  ʁ

ʚʦʩʧʘʣʠʪʝʣʴʥʫ  ʁʨʝʘʢʮʠ.ʁ ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʚʳʩʚʦʙʦʞʜʝʥʠʠ ʠʟ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Niu%20H%5Bauth%5D
https://ru.wikipedia.org/w/index.php?title=HMG&action=edit&redlink=1
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ʢʣʝʪʦʢ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʪʢʘʥʝʡ ʙʝʣʦʢ HMGB1 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʜʥʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʠʰʝʥʝʡ ʧʨʠ ʣʝʯʝʥʠʠ ʩʝʧʩʠʩʘ. 

ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʝʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʨʦʚʠ. ʅʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ TNF-Ŭ ʠ IFN-ɔ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ 

[Kitagawa M. et al., 1997]. IFN-ɔ ʠ TNF-Ŭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʧʘʮʠʝʥʪʦʚ 

ʩ ʘʧʣʘʩʪʠʯʝʩʢʦʡ ʘʥʝʤʠʝʡ [Nistico A., Young N.S., 1994]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ ʩ 

ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʘʧʣʘʩʪʠʯʝʩʢʦʡ ʘʥʝʤʠʝʡ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʜʫʢʮʠʠ IFN-ɔ ʠ TNF-Ŭ CD4
+
- ʠ CD8

+
-ʢʣʝʪʢʘʤʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʧʨʠ ʵʪʦʤ 

ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʊ-ʢʣʝʪʦʢ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ TNF-Ŭ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ ʟʘʙʦʣʝʚʘʥʠʷ [Dufour C. et al., 2001]. ʋʚʝʣʠʯʝʥʠʝ 

ʫʨʦʚʥʝʡ IFN-ɔ ʠ TNF-Ŭ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʘʥʝʤʠʝʡ 

ʌʘʥʢʦʥʠ (Fanconi Anemia) [Dufour C. et al., 2003]. ʀʥʛʠʙʠʨʦʚʘʥʠʝ TNF-Ŭ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʵʨʠʪʨʦʧʦʵʟ ʚ ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ ʘʥʝʤʠʠ ʌʘʥʢʦʥʠ. Li et al. (2007 ʛ.) 

ʧʨʝʜʦʩʪʘʚʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʨʦʣʠ TNF-Ŭ ʚ ʧʘʪʦʛʝʥʝʟʝ ʘʥʝʤʠʠ 

ʌʘʥʢʦʥʠ. ʊʘʢ, TNF-Ŭ ʠʟʥʘʯʘʣʴʥʦ ʠʥʛʠʙʠʨʫʝʪ ʨʦʩʪ ɻʉʂ ʫ FANCC
-/- 
ʤʳʰʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠ ʘʥʦʤʘʣʴʥʳʝ ʢʣʦʥʳ ʢʣʝʪʦʢ ʫ FANCC
-/-

 ʤʳʰʝʡ ʧʨʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʦʩʪʨʦʡ ʤʠʝʣʦʠʜʥʦʡ ʣʝʡʢʝʤʠʠ ʫ ʞʠʚʦʪʥʳʭ ʜʠʢʦʛʦ 

ʪʠʧʘ [Li  J. et al., 2007]. 

ʆʧʦʩʨʝʜʦʚʘʥʥʘʷ ʯʝʨʝʟ ʪʦʣʣ-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ ʩʠʛʥʘʣʠʟʘʮʠʷ ʫʯʘʩʪʚʫʝʪ ʚ 

ʨʘʟʚʠʪʠʠ ʤʠʝʣʦʜʠʩʧʣʘʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʦʩʪʨʦʛʦ ʤʠʝʣʦʙʣʘʩʪʥʦʛʦ ʣʝʡʢʦʟʘ. ʆʙ 

ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ TLR4 ʚ CD34
+
 -ʢʣʝʪʢʘʭ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʤʠʝʣʦʜʠʩʧʣʘʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

[Maratheftis C.I. et al., 2007]. ʂʨʦʤʝ ʫʚʝʣʠʯʝʥʠʷ TLR-ʩʠʛʥʘʣʠʟʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʠʝʣʦʜʠʩʧʣʘʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ 

ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ TRAF6 (ʬʘʢʪʦʨ 6, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʨʝʮʝʧʪʦʨʦʤ ʬʘʢʪʦʨʘ 

ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ; TNF receptor-associated factor 6) ʠ ʤʝʜʠʘʪʦʨʘ MyD88 (Myeloid 

differentiation primary response gene (88)) [Hofmann W.K. et al., 2002]. ʇʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʵʢʩʧʨʝʩʩʠʷ ʤʈʅʂ, TRAF6 ʠ ʤʝʜʠʘʪʦʨʘ MyD88 

ʟʘʚʠʩʠʪ ʦʪ TLR. 
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Starczynowski D.T. ʩ ʢʦʣʣʝʛʘʤʠ (2010) ʧʦʢʘʟʘʣ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʩʢʦʛʦ 5q- ʩʠʥʜʨʦʤʘ (5q- syndrome) ʦʪ TLR ʩʠʛʥʘʣʠʟʘʮʠʠ. 5q- 

ʩʠʥʜʨʦʤ (ʘʥʛʣ. Chromosome 5q deletion syndrome (chromosome 5q monosomy, 5q- 

syndrome)) ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʪʝʨʝʡ ʯʘʩʪʠ ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ ʭʨʦʤʦʩʦʤʳ 5 ʫ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʯʝʣʦʚʝʢʘ. ɼʝʬʠʮʠʪ mir-145 microRNA ʠ mir-146a ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʫʩʠʣʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ TRAF6 ʧʨʠʚʦʜʠʪ ʤʳʰʠʥʳʝ ɻʉʂ ʢ 

ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʩʢʦʤʫ ʬʝʥʦʪʠʧʫ [Starczynowski D.T. et al., 2010]. ɺ ʢʨʦʚʠ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʪʨʦʤʙʦʮʠʪʦʟ, ʥʝʡʪʨʦʧʝʥʠʷ ʠ ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʘʷ ʜʠʩʧʣʘʟʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ mir-145 microRNA ʨʝʛʫʣʠʨʫʝʪ ʫʨʦʚʥʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʧʨʠ ʵʪʦʤ 

mir-146a ʩʯʠʪʘʝʪʩʷ ʤʝʜʠʘʪʦʨʦʤ ʚʦʩʧʘʣʝʥʠʷ.  ʕʢʩʧʨʝʩʩʠʶ mir-146a ʚʳʟʳʚʘʶʪ IL-1 

ʠ TNF-Ŭ [Sheedy F.J., O'Neill L.A., 2008]. ʌʫʥʢʮʠʦʥʠʨʫʝʪ  mir-146a ʧʦ ʧʨʠʥʮʠʧʫ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠʣʠ "ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʮʠʢʣʘ" [Ma X., Becker 

Buscaglia L.E., Barker J.R., Li Y., 2011], ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ Quinn S.R. ʠ O'Neill L.A. ʦʥ 

ʫʯʘʩʪʚʫʝʪ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ "ʥʘʩʪʨʦʡʢʝ" ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ [Quinn S.R., 

O'Neill L.A., 2011]. 

 

 

 

1.2.2. ʈʝʛʫʣʷʮʠʷ ɻʉʂ ʠʤʤʫʥʥʳʤʠ ʮʠʪʦʢʠʥʘʤʠ 

 

 

ɻʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ. ɻʨʘʥʫʣʦʮʠʪʘʨʥʳʡ 

ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ (ɻ-ʂʉʌ) ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʥʝʡʪʨʦʬʠʣʦʚ. 

ʌʘʢʪʦʨ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʪʨʦʤʘʣʴʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ɻ-ʂʉʌ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʤʥʦʛʠʝ ʠʥʬʝʢʮʠʠ [Gross-Weege W. et al., 1997]. ɻ-ʂʉʌ 

ʧʦʜʦʙʥʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʮʠʪʦʢʠʥʘʤ (IL-6, IL-3, IL-12 ʠ ɻʄ-ʂʉʌ) ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʤʦʙʠʣʠʟʫʶʱʠʤ ʘʛʝʥʪʦʤ [Thomas J, Liu F, Link DC., 2002]. ʉʫʱʝʩʪʚʫʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠʥʜʫʢʮʠʠ ɻ-ʂʉʌ ʤʦʙʠʣʠʟʘʮʠʠ ɻʉʂ ʠ 
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ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʕʪʦʪ ʵʬʬʝʢʪ ʩʚʷʟʘʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʠʟʤʝʥʝʥʠʡ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ. ʊʘʢ, ʦʙʨʘʙʦʪʢʘ ɻ-ʂʉʌ ʧʨʠʚʦʜʠʪ ʢ 

ʨʷʜʫ ʠʟʤʝʥʝʥʠʷʤ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ:  

ï ʩʥʠʞʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ CXCL12 ʚ ʦʩʪʝʦʙʣʘʩʪʘʭ ʠ Nestin-GFP
+ 
ʚ 

ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ [Levesque J.P. et al., 2003; Petit I. et al., 2002; Semerad C.L. et 

al., 2005; Christopher MJ, Link DC., 2008; Mendez-Ferrer S. et al., 2010]; 

ï ʩʥʠʞʝʥʠʶ KitL ʠ ʘʥʛʠʦʧʦʵʪʠʥʘ ʚ Nestin-GFP
+ 
ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

[Mendez-Ferrer S. et al., 2010]; 

ï ʧʦʜʘʚʣʝʥʠʶ ʦʩʪʝʦʙʣʘʩʪʦʚ [Semerad C.L. et al., 2005; Christopher MJ, Link 

DC., 2008]. 

 CXCL12 (ʘʥʛʣ. chemokine (C-X-C motif) ligand 12) ʠʣʠ SDF-1 (Stromal cell-

derived factor-1) ï ʵʪʦ ʭʝʤʦʢʠʥ ʧʦʜʩʝʤʝʡʩʪʚʘ CXC, ʟʘʢʦʜʠʨʦʚʘʥ ʛʝʥʦʤ CXCL12, 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ CXCR4 ʠ CXCR7, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʠ ʛʝʤʦʧʦʵʟʝ [Rankin S. M., 2012]. SDF-1 ʚʳʩʪʫʧʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʚ ʨʦʣʠ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʘ: ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʢʣʝʪʦʢ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʚʳʞʠʚʘʥʠʶ [Yu L. et al., 2006]. 

ʉʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ CXCL12 ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ɻʉʂ. CXCL12-

ʩʠʛʥʘʣʠʟʘʮʠʷ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʚ ʩʦʭʨʘʥʝʥʠʠ ɻʉʂ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ [Kawabata K. et al., 1999; Nie Y, Han YC, Zou YR., 2008; Tzeng Y.S. et al. 

2011]. ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʜʘʣʝʥʠʝ CXCL12 [Greenbaum A. et 

al., 2013] ʠʣʠ ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ ʫ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ [Ding L., Morrison S.J., 

2013] ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ɻʉʂ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʢʨʦʚʴ.  

ʄʝʭʘʥʠʟʤʳ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ɻ-ʂʉʌ ʥʘ ɻʉʂ ʥʝ ʩʪʦʣʴ ʦʜʥʦʟʥʘʯʥʳ. ʋ 

ʤʳʰʝʡ, ʜʝʬʠʮʠʪʥʳʭ ʧʦ G-CSF ʨʝʮʝʧʪʦʨʫ (receptor deficient (Csf3r
-/-

) mice), 

ʥʦʨʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɻʉʂ ʚ ʢʨʦʚʠ, ʧʨʠ ʵʪʦʤ ʫ ʢʣʝʪʦʢ ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʝʢʪ ʢ 

ʜʣʠʪʝʣʴʥʦʡ ʨʝʧʦʧʫʣʷʮʠʠ (long-term repopulating defect) [Richards M.K. et al., 2003]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫ ʤʳʰʝʡ ʩ ʤʫʪʘʥʪʥʳʤ ʛʝʥʦʤ ɻ-ʂʉʌ ʩʪʠʤʫʣʷʮʠʷ ʦʙʥʘʨʫʞʠʣʘ 

ʚʳʩʦʢʫʶ ʢʣʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʫ ɻʉʂ [Liu F. et al., 2008]. ʕʪʠ ʜʘʥʥʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ɻ-ʂʉʌ-ʩʠʛʥʘʣʠʟʘʮʠʠ ʫ 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Yu-2
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ʤʫʪʘʥʪʥʳʭ ʤʳʰʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʘʣʴʥʳʤ ʞʠʚʦʪʥʳʤ. ʋ ʥʦʨʤʘʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʟʦʛʝʥʥʳʡ ɻ-ʂʉʌ ʤʦʙʠʣʠʟʫʝʪ ʥʝʢʦʪʦʨʳʝ 

ʧʦʧʫʣʷʮʠʠ ɻʉʂ ʚ ʢʨʦʚʴ ʠ ʩʝʣʝʟʝʥʢʫ, ʧʨʠʚʦʜʠʪ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ɻʉʂ ʩ 

ʬʝʥʦʪʠʧʦʤ CD150
+
CD48

-
 KSL ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ [Grassinger J. et al., 2012]. ʆʜʥʘʢʦ 

ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʢʦʩʪʥʦʤʦʟʛʦʚʦʡ ʬʨʘʢʮʠʠ ɻʉʂ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ɻ-ʂʉʌ ʥʝ ʩ ʩʘʤʦʦʙʥʦʚʣʝʥʠʝʤ, ʘ ʩ ʨʝʧʦʧʫʣʷʮʠʝʡ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ [de 

Haan G. et al., 1995; Bodine D.M., Seidel N.E., Orlic D., 1996; WinklerI G. et al., 

2012]. ʂʘʢ ʚʠʜʥʦ, ʩʠʪʫʘʮʠʷ ʩ ʧʨʷʤʳʤʠ ʵʬʬʝʢʪʘʤʠ ɻ-ʂʉʌ ʥʘ ɻʉʂ ʜʦ ʢʦʥʮʘ ʥʝ 

ʠʟʫʯʝʥʘ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʀʥʪʝʨʬʝʨʦʥʳ. ɺ ʦʪʚʝʪ ʥʘ ʧʘʪʦʛʝʥʳ (ʚʠʨʫʩʳ, ʙʘʢʪʝʨʠʠ, ʧʘʨʘʟʠʪʳ) ʠ 

ʦʧʫʭʦʣʝʚʫʶ ʧʨʦʛʨʝʩʩʠʶ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨ. ʢʣʝʪʢʠ ʧʨʦʜʫʮʠʨʫʶʪ 

ʠʥʪʝʨʬʝʨʦʥʳ. ʀʥʪʝʨʬʝʨʦʥʳ I ʪʠʧʘ (IFN-Ŭ, IFN-ɓ) ʩʠʥʪʝʟʠʨʫʶʪ ʣʠʤʬʦʮʠʪʳ, 

ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʤʘʢʨʦʬʘʛʠ, ʬʠʙʨʦʙʣʘʩʪʳ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠ 

ʦʩʪʝʦʙʣʘʩʪʳ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 2 ʥʝʜʝʣʴ IFN-Ŭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ɻʉʂ (CD150
+
 CD48

ï
 KSL ʢʣʝʪʢʠ) ʫ ʤʳʰʝʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ [Essers M.A. et al., 2009], ʠʥʜʫʮʠʨʫʝʪ ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʶ [Sato T. et al., 

2009]. IFN ʩʤʝʱʘʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʤʠʝʣʦʠʜʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ [Zhao X, et al., 2010]. ʕʬʬʝʢʪʳ IFN ʩʚʷʟʳʚʘʶʪ ʩʦ 

Stat1 ʩʠʛʥʘʣʠʟʘʮʠʝʡ [Essers M.A. et al., 2009]. IFNŬ-ʟʘʚʠʩʠʤʳʡ ʨʝʛʫʣʷʪʦʨ 

ʪʨʘʥʩʢʨʠʧʮʠʠ IRF2ʚ ɻʉʂ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʦʛʨʘʥʠʯʝʥʠʷ 

ʯʨʝʟʤʝʨʥʦʡ ʩʝʢʨʝʮʠʠ IFN [Passegu® E, et al., 2005]. ʇʦ ʤʥʝʥʠʶ E. Passegu® ʠ 

ʢʦʣʣʝʛ (2005 ʛ.), ʭʨʦʥʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ IFN-Ŭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʪʦʱʝʥʠʶ 

ɻʉʂ.  

Baldridge et al. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ Mycobacterium avium ʠʥʬʝʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

IFN-Ŭ- ʠ IFN-ɔ-ʟʘʚʠʩʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʣʠʬʝʨʘʮʠʠ CD150
+
 CD48

ï
 KSL ʢʣʝʪʦʢ. 

ɺʚʝʜʝʥʠʝ IFN-ɔ ʚʳʟʳʚʘʣʦ ʠʥʜʫʢʮʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ ɻʉʂ [Baldridge M.T. et al., 

2010]. ʂʨʦʤʝ ʵʪʦʛʦ M. avium ʠʣʠ ʣʝʯʝʥʠʝ ʀʌʅ-ɔ ʚʳʟʳʚʘʣʦ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʩʝʣʝʥʠʷ ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ɻʉʂ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɸʥʘʣʦʛʠʯʥʦʝ IFN-ɔ-ʟʘʚʠʩʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʣʠʬʝʨʘʮʠʠ ɻʉʂ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʘ 

Ehrlichia muris ʠʥʬʝʢʮʠʠ [MacNamara K.C. et al., 2011]. ʅʘ ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ 
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Plasmodium chabaudi ʤʘʣʷʨʠʡʥʦʡ ʠʥʬʝʢʮʠʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʛʝʥʝʨʘʮʠʷ IL-7Ra+ 

cKit-hi ʤʠʝʣʦʠʜʥʦ-ʣʠʤʬʦʠʜʥʳʭ ʧʨʝʜʰʝʢʩʪʚʝʥʥʠʢʦʚ ʚ ʦʪʚʝʪ ʥʘ ʣʝʯʝʥʠʝ IFN 

[Belyaev NN, et al., 2010].  

IFN-ʩʠʛʥʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ɻʉʂ. ʊʘʢ, IFN-ɔ 

ʟʘʤʝʪʥʦ ʪʦʨʤʦʟʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ CD34
+
CD38

ï
 ʢʣʝʪʦʢ 

ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʨʦʚʝʪʚʦʨʝʥʠʝ ʫ NOD-SCID ʤʳʰʝʡ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [Yang L. et al., 2005]. 

ʌʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ. ʇʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʮʠʪʦʢʠʥ TNF-Ŭ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʝʤʝʡʩʪʚʫ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ (tumor necrosis factor (TNF)). ʇʨʦʜʫʮʠʨʫʝʪʩʷ 

ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ, ʣʠʤʬʦʮʠʪʘʤʠ, ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ-ʢʠʣʣʝʨʘʤʠ ʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʢʘʢ ʩʳʚʦʨʦʪʦʯʥʳʡ 

ʬʘʢʪʦʨ, ʩʧʦʩʦʙʥʳʡ ʠʥʜʫʮʠʨʦʚʘʪʴ ʥʝʢʨʦʟ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ [Carswell E.A. et al., 

1975]. TNF-Ŭ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʢʣʶʯʘʷ 

ʩʪʠʤʫʣʷʮʠʶ ʣʠʭʦʨʘʜʢʠ ʠ ʨʝʛʫʣʷʮʠʶ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʥʜʦʪʦʢʩʠʥʘ ʠʣʠ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʘʥʪʠʛʝʥʦʚ ʤʘʢʨʦʬʘʛʠ ʧʨʦʠʟʚʦʜʷʪ TNF-Ŭ. ɺ TNF -ʩʠʛʥʘʣʠʟʘʮʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ p55 

ʨʝʮʝʧʪʦʨ (TNFRSF1A), ʢʦʪʦʨʳʡ ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʪʢʘʥʝʡ, ʠ p75 ʨʝʮʝʧʪʦʨ (TNFRSF1B), ʵʢʩʧʨʝʩʩʠʷ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʘ ʥʘ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ [Wajant H., Pfizenmaier K., Scheurich P., 2003]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ TNF ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʘʢʪʠʚʠʟʠʨʫʝʪ ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ-kB (nuclear 

factor-əB -NF-kB) ʠ ATF2 (ʘctivating transcription factor 2), ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, 

ʭʝʤʦʢʠʥʦʚ ʠ ʧʨʦʪʝʘʟ [Chen G., Goeddel D.V., 2002; Wajant H., et al., 2003]. 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ TNF-Ŭ ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ɻʉʂ ʫ ʤʳʰʝʡ ʠ 

ʯʝʣʦʚʝʢʘ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʟʘʩʝʣʝʥʠʶ ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ɻʉʂ (KSL 

flk2  ʢʣʝʪʢʠ) ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ [Dybedal I. et al., 2001; Pronk C.J. et al., 2011; Selleri 

C. et al., 1995; Zhang Y. et al. 1995; Rebel V.I. et al. 1999; Jacobsen FW, et al. 1994; 

Jacobsen SE, et al. 1992]. ʂʘʢ ʚʠʜʥʦ, TNF-Ŭ ʧʦʜʦʙʥʦ IFN-alpha ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʝʛʫʣʷʪʦʨʥʫʶ ʨʦʣʴ ʚ ʦʪʚʝʪʝ ɻʉʂ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʧʘʪʦʛʝʥʘʤ [Laura G. Schuettpelz 

and Daniel C. Link., 2008]. 
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TNF-Ŭ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʛʝʤʦʧʦʵʟ. Rezzoug F. et 

al. (2008) ʧʦʢʘʟʘʣʠ, ʯʪʦ TNF-Ŭ ʧʦʜʘʚʣʷʝʪ ʘʧʦʧʪʦʟ ɻʉʂ ʠ ʦʙʣʝʛʯʘʝʪ ʧʨʠʞʠʚʣʝʥʠʝ 

ɻʉʂ ʫ ʨʝʮʠʧʠʝʥʪʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʧʦʩʣʝ ʘʣʣʦʛʝʥʥʦʡ ʠ ʩʠʥʛʝʥʥʦʡ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʵʬʬʝʢʪʳ TNF-Ŭ ʚ ʦʪʥʦʰʝʥʠʠ ɻʉʂ 

ʦʙʲʷʩʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ. ɺʝʨʦʷʪʥʦ, ʦʪʚʝʪ ɻʉʂ ʥʘ TNF-ʩʪʠʤʫʣʷʮʠʶ ʟʘʚʠʩʠʪ ʦʪ 

ʜʦʟʳ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʠ TNF-Ŭ ʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʞʠʚʘʶʪ 

ɻʉʂ. ʄʦʛʫʪ ʙʳʪʴ ʚʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʷʭ ʥʘ TNF [Rezzoug F. et al., 2008].  

 

 

 

1.2.3. ɻʉʂ ʠ ʪoʣʣ-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ 

 

 

ʊʦʣʣ-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (Toll-like receptor, TLR) - ʵʪʦ ʢʣʘʩʩ ʢʣʝʪʦʯʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʩ ʦʜʥʠʤ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʤ ʬʨʘʛʤʝʥʪʦʤ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʘʢʪʠʚʠʨʫʶʪ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ 

ʦʪʚʝʪ. ʀʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚʦ ʚʨʦʞʜʸʥʥʦʤ ʠʤʤʫʥʠʪʝʪʝ. ʅʘʧʨʠʤʝʨ, ʪʦʣʣ-

ʧʦʜʦʙʥʳʡ ʨʝʮʝʧʪʦʨ 4 ʫʟʥʘʸʪ ʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ - ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ [Nagai Y. et 

al., 2006]. 

ʀʟʚʝʩʪʥʦ 13 ʪʦʣʣ-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʦʪ TLR1 ʜʦ 

TLR13), ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʣʠʛʘʥʜʳ ʠ ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʢʣʝʪʦʢ. ʋ ʯʝʣʦʚʝʢʘ ʩʫʱʝʩʪʚʫʝʪ 10 ʪʦʣʣ-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ 

(ʦʪ TLR1 ʜʦ TLR10), ʫ ʤʳʰʠ - 12 (ʦʪ TLR1 ʜʦ TLR9, ʘ ʪʘʢʞʝ TLR11-13). 

ɻʝʥ TLR11 ʫ ʯʝʣʦʚʝʢʘ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʩʪʦʧ-ʢʦʜʦʥʦʚ, ʠ ʙʝʣʦʢ ʥʝ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʛʝʥ ʫ ʯʝʣʦʚʝʢʘ ʨʝʧʨʝʩʩʠʨʦʚʘʥ ʠʟ-ʟʘ 

ʛʦʤʦʣʦʛʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʠʛʘʥʜʘ ʩ ʧʨʦʬʠʣʠʥʦʤ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʵʪʦʪ ʙʝʣʦʢ [Nagai Y. et al., 2006]. 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʪʦʣʣ-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʦʣʠʛʦʤʝʨʠʟʘʮʠʷ. 

ʆʣʠʛʦʤʝʨʥʳʡ ʨʝʮʝʧʪʦʨ ʩʧʦʩʦʙʝʥ ʩʚʷʟʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%BE%D0%B6%D0%B4%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D0%BB-%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80_4
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D0%BB-%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80_4
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BF%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/TLR11
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BF-%D0%BA%D0%BE%D0%B4%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%B8%D0%BD
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ʘʜʘʧʪʝʨʥʳʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ. ʕʪʠ 

ʙʝʣʢʠ ʠʤʝʶʪ ʫʯʘʩʪʦʢ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʪʦʣʣ-

ʧʦʜʦʙʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, TIR(Toll-interleukin-1 receptor) ʜʦʤʝʥ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ 

ʠʟ 3 ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʝʣʦʢ-ʙʝʣʢʦʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. 

ɺʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ 5 ʘʜʘʧʪʝʨʥʳʭ ʙʝʣʢʦʚ ʩ TIR-ʜʦʤʝʥʦʤ: MyD88, TIRAP, TRIF, 

TRAM ʠ SARM. ʈʘʟʣʠʯʥʳʝ ʨʝʮʝʧʪʦʨʳ ʠʤʝʶʪ ʩʚʦʡ ʥʘʙʦʨ ʵʪʠʭ ʘʜʘʧʪʝʨʥʳʭ ʙʝʣʢʦʚ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ʊʦʣʴʢʦ ʨʝʮʝʧʪʦʨ TLR4 ʩʧʦʩʦʙʝʥ ʩʚʷʟʳʚʘʪʴ 

ʚʩʝ 5 ʙʝʣʢʦʚ [ʉʝʨʛʝʝʚ ʇ.ɺ., ʐʠʤʘʥʦʚʩʢʠʡ ʅ.ʃ., ʇʝʪʨʦʚ ɺ.ʀ., 1999]. 

ɺ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʪʦʣʣ-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ ʥʘʭʦʜʷʪʩʷ ʚ ʤʝʤʙʨʘʥʝ ʚ 

ʤʦʥʦʤʝʨʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʘʢʪʠʚʘʮʠʠ ʦʥʠ ʜʠʤʝʨʠʟʫʶʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʚʥʫʪʨʴ ʢʣʝʪʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʮʝʧʪʦʨʦʚ 

ʦʙʨʘʟʫʶʪ ʛʦʤʦʜʠʤʝʨʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʥʘʧʨʠʤʝʨ TLR2 ʦʙʨʘʟʫʝʪ ʛʝʪʝʨʦʜʠʤʝʨʳ ʩ 

TLR1 ʠʣʠ TLR6 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʛʘʥʜʘ. ɸʢʪʠʚʘʮʠʷ ʪʦʣʣ-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʚʷʟʳʚʘʥʠʠ ʣʠʛʘʥʜʦʚ, ʢʦʪʦʨʳʤʠ ʜʣʷ ʥʠʭ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʙʘʢʪʝʨʠʡ, ʚʠʨʫʩʦʚ ʠ ʛʨʠʙʢʦʚ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʪʦʣʣ-

ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʦʞʝʪ ʪʘʢʞʝ ʟʘʚʠʩʝʪʴ ʦʪ ʢʦ-ʨʝʮʝʧʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, TLR4 

ʨʝʮʝʧʪʦʨ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʃʇʉ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ MD-2, CD14 

ʠʣʠ ʧʦʣʠʩʘʭʘʨʠʜ-ʩʚʷʟʳʚʘʶʱʝʛʦ ʙʝʣʢʘ [ʉʝʨʛʝʝʚ ʇ.ɺ., ʐʠʤʘʥʦʚʩʢʠʡ ʅ.ʃ., ʇʝʪʨʦʚ 

ɺ.ʀ., 1999].  

ʇʦʩʣʝ ʩʚʷʟʳʚʘʥʠʷ ʣʠʛʘʥʜʘ ʠ ʘʢʪʠʚʘʮʠʠ ʨʝʮʝʧʪʦʨʘ ʦʥ ʩʚʷʟʳʚʘʝʪʩʷ ʚ 

ʮʠʪʦʧʣʘʟʤʝ ʩ TIR ʜʦʤʝʥ-ʩʦʜʝʨʞʘʱʠʤʠ ʘʜʘʧʪʝʨʥʳʤʠ ʙʝʣʢʘʤʠ, ʥʘʙʦʨ ʢʦʪʦʨʳʭ 

ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʨʝʮʝʧʪʦʨʘ ʠ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ. ʅʘʧʨʠʤʝʨ, TLR3 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ TICAM-1 (TRIF). TLR4 ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʣʠʙʦ ʩ MyD88 ʠ 

TIRAP, ʠʥʜʫʮʠʨʫʷ ʩʠʥʪʝʟ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʣʠʙʦ ʩ TICAM-1 ʠ 

TICAM-2, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʠʥʪʝʟʫ ʠʥʪʝʨʬʝʨʦʥʦʚ. ɸʜʘʧʪʝʨʥʳʝ ʙʝʣʢʠ ʩʚʷʟʳʚʘʶʪʩʷ 

ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʢʠʥʘʟʘʤʠ (IRAK1, IRAK4, TBK1 ʠʣʠ IKKi), ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʠʣʠʚʘʶʱʠʝ ʩʠʛʥʘʣ ʠ ʧʨʠʚʦʜʷʱʠʝ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ ʠʥʜʫʢʮʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʢʣʝʪʢʠ. ɺ ʮʝʣʦʤ, ʪʦʣʣ-

ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʢʣʝʪʦʯʥʳʭ ʛʝʥʥʳʭ 

ʤʦʜʫʣʷʪʦʨʦʚ [ʉʝʨʛʝʝʚ ʇ.ɺ., ʐʠʤʘʥʦʚʩʢʠʡ ʅ.ʃ., ʇʝʪʨʦʚ ɺ.ʀ., 1999]. 
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ʇʦ ʩʦʦʙʱʝʥʠʶ Nagai Y. et al. (2006) ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ 

(Flk2  KSL ʠ IL7R  KSL ʢʣʝʪʢʠ) ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʤʳʰʝʡ ʵʢʩʧʨʝʩʩʠʨʫʶʪ TLR2 ʠ 

TLR4. ɺ ʧʨʦʙʠʨʢʝ ʃʇʉ ʠ Pam3CSK4 ʩʚʷʟʳʚʘʶʪʩʷ ʩ TLR4 ʠ TLR2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ MyD88-ʟʘʚʠʩʠʤʦʡ ʤʠʝʣʦʠʜʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ɻʉʂ ʠ ʧʦʚʳʰʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ [Nagai Y. et al., 2006]. ʂʫʨʩʦʚʦʝ ʚʚʝʜʝʥʠʝ 

ʃʇʉ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ (6  ʤʢʛ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 4-6  ʥʝʜʝʣʴ) ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ɻʉʂ (CD150+ CD48 KSL ʠ Flk2  KSL ʢʣʝʪʢʠ), ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʯʥʦʛʦ 

ʮʠʢʣʘ [Esplin B.L. et al., 2011]. ʇʝʨʝʩʘʜʢʘ ʦʙʣʫʯʝʥʥʳʤ ʤʳʰʘʤ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʦʪ ʃʇʉ-ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʦʥʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʘʤʦʦʙʥʦʚʣʝʥʠʷ 

ɻʉʂ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʚ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ. ʂʫʨʩʦʚʦʝ ʚʚʝʜʝʥʠʝ 

ʃʇʉ ʝʱʝ ʚ ʙʦʣʝʝ ʥʠʟʢʠʭ ʜʦʟʘʭ (1  ʤʢʛ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 30  ʜʥʝʡ) ʠʥʜʫʮʠʨʫʝʪ 

ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ɻʉʂ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʪʦʡ ʢʣʝʪʦʯʥʦʡ 

ʧʦʧʫʣʷʮʠʠ. ʋ ʨʝʮʠʧʠʝʥʪʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʝ ɻʉʂ 

ʦʪ ʤʳʰʝʡ, ʣʝʯʝʥʥʳʭ ʃʇʉ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʥʠʞʝʥʠʝ ʨʝʧʦʧʫʣʷʮʠʠ ʠ ʧʦʪʝʥʮʠʘʣʘ ʢ 

ʩʘʤʦʦʙʥʦʚʣʝʥʠʶ [Zhao Y.  et al., 2013]. ʕʬʬʝʢʪʳ ʣʝʯʝʥʠʷ ʃʇʉ ʩʚʷʟʳʚʘʶʪ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʝʡ Id-1. ɼʅʂ-ʩʚʷʟʳʚʘʶʱʠʡ ʙʝʣʦʢ ʠʥʛʠʙʠʪʦʨʘ Id-1 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʣʦʢ, ʢʦʜʠʨʫʝʪʩʷ ID1 ʛʝʥʦʤ [Benezra R. et al., 1990; Hara E. et 

al., 1995]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ Id-1 ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʦʩʪʝ ʢʣʝʪʦʢ, ʩʪʘʨʝʥʠʠ, 

ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ [Ruzinova M., Benezra R., 2003; Perk J., Iavarone A., Benezra R., 

2005]. ɺ ʯʘʩʪʥʦʩʪʠ, Id-1 ʚʘʞʝʥ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ɻʉʂ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʨʝʧʦʧʫʣʷʮʠʠ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ [Perry S.S. et al., 2007]. ʇʦʪʝʨʷ Id-1 ʩʤʷʛʯʘʝʪ 

ʥʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʃʇʉ. ʄʝʞʜʫ ʪʝʤ, ʫ ʤʳʰʝʡ ʚʳʩʦʢʠʝ ʜʦʟʳ ʃʇʉ ʩʥʠʞʘʶʪ 

ʢʦʣʠʯʝʩʪʚʦ KSL ʢʣʝʪʦʢ [Rodriguez S. et al., 2009], ʫʚʝʣʠʯʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʤʫʣʴʪʠ-ʢʣʦʥʦʚ ɻʉʂ ʢ ʨʝʧʦʧʫʣʷʮʠʠ [Takizawa H. et al., 2011]. 

Sioud ʩ ʩʦʘʚʪ. (2006) ʧʦʢʘʟʘʣʠ ʵʢʩʧʨʝʩʩʠʶ TLR4, TLR7, TLR8, ʠ TLR9 ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ CD34+ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʀʥʢʫʙʘʮʠʷ CD34+ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʣʠʛʘʥʜʘʤʠ ʢ TLR 

(ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʤʘʣʳʝ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʝ ʈʅʂ, ʣʠʛʘʥʜ R848) ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ (IL-1 ɓ, IL-6, IL8, TNF-Ŭ, GM-CSF), ʠʥʜʫʮʠʨʫʝʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ CD34+ ʢʣʝʪʦʢ ʚ ʤʠʝʣʦʠʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 
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ʮʠʪʦʢʠʥʦʚ [Sioud M. et al., 2006]. Lin- CD34+ CD38lo ʢʣʝʪʢʠ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ 

ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ TLRs, ʚ ʪʦʤ ʯʠʩʣʝ TLR1, TLR2, TLR3, TLR4, ʠ 

TLR6 [De Luca K. et al., 2009]. ɺ ʢʫʣʴʪʫʨʝ Pam(3)CSK(4) (ʘʛʦʥʠʩʪ TLR1/2  

ʨʝʮʝʧʪʦʨʦʚ) ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ Lin- CD34+ CD38lo 

ʢʣʝʪʦʢ ʚ ʤʠʝʣʦʠʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʦʜʦʙʥʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʮʠʪʦʢʠʥʘʤ, ʣʠʛʘʥʜʳ ʢ TLR ʨʝʮʝʧʪʦʨʘʤ ʠʟʤʝʥʷʶʪ 

ʵʢʩʧʨʝʩʩʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʨʢʝʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ɻʉʂ. ʊʘʢ, ʚ ʦʪʚʝʪ ʥʘ TLR 

ʩʪʠʤʫʣʷʮʠʶ CD150 ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʷʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 

ʢʣʝʪʢʘʭ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ɻʉʂ [Bleharski J.R. et al., 2001; Farina C. et al., 2004; 

Kruse M. et al., 2001]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʦ ʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʤ "ʨʘʩʰʠʨʝʥʠʠ" ɻʉʂ ʚ ʦʪʚʝʪ ʥʘ TLR ʩʪʠʤʫʣʷʮʠʶ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ 

ʤʘʨʢʝʨʫ.  

ʂʦʩʪʥʳʡ ʤʦʟʛ ʦʪ TLR4-/-, TLR9-/- ʠ MyD88-/- ʤʳʰʝʡ ʠʤʝʝʪ 

ʨʝʧʦʧʫʣʷʮʠʦʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʢʦʩʪʥʳʤ ʤʦʟʛʦʤ ʜʠʢʠʭ ʤʳʰʝʡ ʧʨʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʣʝʪʘʣʴʥʦ ʦʙʣʫʯʝʥʥʳʤ ʨʝʮʠʧʠʝʥʪʦʚ [Ichii M. et al., 2010]. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ M.Ichii ʠ ʝʛʦ ʢʦʣʣʝʛʠ (2010 ʛ.) ʩʜʝʣʘʣʠ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

TLR-ʩʠʛʥʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʜʜʝʨʞʘʥʠʶ ɻʉʂ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɺ ʩʚʦʠʭ ʚʳʚʦʜʘʭ ʘʚʪʦʨʳ ʧʦʰʣʠ ʜʘʣʴʰʝ, ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʵʥʜʦʛʝʥʥʳʝ 

ʣʠʛʘʥʜʳ TLR, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʠʤʳʝ ʥʦʨʤʘʣʴʥʦʡ ʢʠʰʝʯʥʦʡ ʬʣʦʨʦʡ, 

ʩʧʦʩʦʙʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʙʘʟʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ɻʉʂ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʷʩʥʦ ʩ ʧʨʷʤʳʤʠ ʵʬʬʝʢʪʘʤʠ ʘʛʦʥʠʩʪʦʚ TLR ʥʘ ɻʉʂ 

ʠʤʝʶʪ ʜʝʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʣʠ TLR-ʩʠʛʥʘʣʠʟʘʮʠʷ ʦʧʦʩʨʝʜʦʚʘʥʘ ʯʝʨʝʟ ʢʣʝʪʢʠ 

ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʯʝʨʝʟ ʩʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ, Megias ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʣʠ KSL IL7RŬ - ʢʣʝʪʢʠ ʜʠʢʦʛʦ 

ʪʠʧʘ TLR2-/-, TLR4-/- ʠʣʠ MyD88-/- ʤʳʰʘʤ. ʇʦʩʣʝ ʯʝʛʦ ʨʝʮʠʧʠʝʥʪʘʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʚʦʜʠʣʠ  ʘʛʦʥʠʩʪʳ TLR2, TLR4 ʠʣʠ TLR9 ʨʝʮʝʧʪʦʨʦʚ [Megias J. et 

al., 2012]. ɸʛʦʥʠʩʪʳ TLR ʚʳʟʳʚʘʣʠ ʠʥʜʫʢʮʠʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ KSL IL7RŬ - ʢʣʝʪʦʢ ʚ ʤʘʢʨʦʬʘʛʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʧʳʪʘʣʠʩʴ ʫʩʪʨʘʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʢʣʘʜ ʨʘʩʪʚʦʨʠʤʳʭ 

ʤʝʜʠʘʪʦʨʦʚ ʨʝʮʠʧʠʝʥʪʘ ʚ ʩʪʠʤʫʣʷʮʠʶ ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ɻʉʂ. ʉ ʜʨʫʛʦʡ 



37 

 

 
 

ʩʪʦʨʦʥʳ, ʃʇʉ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ Id-1 ʠ ʩʣʝʜʫʶʱʘʷ ʟʘ ʵʪʠʤ 

ʧʦʪʝʨʷ ʨʝʧʦʧʫʣʷʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɻʉʂ ʥʝ ʩʚʷʟʘʥʘ ʩ ʧʨʷʤʦʡ TLR-

ʩʠʛʥʘʣʠʟʘʮʠʝʡ ʚ ɻʉʂ [Zhao Y., Ling F., Wang H.C., Sun X.H., 2013]. ɺʚʝʜʝʥʠʝ 

ʤʳʰʘʤ ʃʇʉ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ CCL2 ʫ ʥʝʩʪʠʥ-GFP+ 

ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ CAR+ ʢʣʝʪʦʢ [Shi C. et al., 2011]. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʘʛʦʥʠʩʪʳ TLR ʚʦʚʣʝʢʘʶʪ ʚ ʨʝʛʫʣʷʮʠʶ ɻʉʂ ʩʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ. 

ɼʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʘ ʨʝʛʫʣʷʮʠʷ ʵʢʩʧʨʝʩʩʠʠ TLR ʥʘ ɻʉʂ. Joo et al. (2011) 

ʩʦʦʙʱʠʣʠ, ʯʪʦ G-CSF-ʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ɻʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ TLR2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ɻʉʂ. G-CSF 

ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʧʨʝʩʩʠʠ TLR2 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ Linï 

ʩ-Kit + ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ [Joo Y.D. et al., 2011]. ɸʚʪʦʨʳ ʥʝ ʠʩʢʣʶʯʘʶʪ, ʯʪʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʚʦ ʚʨʝʤʷ ʠʥʬʝʢʮʠʠ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʪʢʘʥʝʡ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ TLR-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ɻʉʂ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ TLR, ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʜʨʫʛʠʝ ʢʣʘʩʩʳ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ) ʨʝʮʝʧʪʦʨʦʚ ʦʧʦʟʥʘʚʘʥʠʷ ʧʘʪʪʝʨʥʘ (Pattern recognition receptor, 

PRR) ʚʘʞʥʳʭ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʦʣʝʢʫʣʘʤʠ ʧʦʚʨʝʞʜʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʉ-ʪʠʧ ʣʝʢʪʠʥ ʨʝʮʝʧʪʦʨ (C-type lectin 

receptors, CLRs), ʥʫʢʣʝʦʪʠʜ-ʩʚʷʟʳʚʘʶʱʠʡ ʜʦʤʝʥ ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ (NOD)-

ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (nucleotide-binding oligomerization domain (NOD)-like 

receptors, NLRs)), ʨʝʪʠʥʦʝʚʦʡ ʢʠʩʣʦʪʳ ʠʥʜʫʮʠʨʫʝʤʳʡ ʛʝʥ RIG-I-ʧʦʜʦʙʥʳʝ 

ʨʝʮʝʧʪʦʨʳ  (retinoic acid-inducible gene (RIG)-I-like receptors RLRs) ʠ 

ʧʫʨʠʥʝʨʛʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ. CD34+ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʶʪ NLRNOD2. 

PRR ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʝʧʪʠʜʦʛʣʠʢʘʥʳ ʠ ʘʢʪʠʚʠʨʫʝʪ 

ʪʨʘʥʩʢʨʠʧʮʠʦӢʥʥrʡ ʬʘʢʪʦʨ NF-əB  (nuclear factor kappa-light-chain-enhancer of 

activated B cells, NF-kB), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ 

ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘʧʦʧʪʦʟʘ ʠ 

ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ. ʉʪʠʤʫʣʷʮʠʷ CD34+ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ ʘʛʦʥʠʩʪʦʤ NOD2 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʬʘʢʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʠʠ PU.1, ʢʦʪʦʨʳʡ ʚʘʞʝʥ 

ʜʣʷ ʤʠʝʣʦʠʜʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʠ ʧʦʚʳʰʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ TLR2 ʢ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʮʠʪʦʢʠʥʘʤ (TNF-Ŭ, IL-1ɓ, GM-CSF) [Sioud M., Floisand Y., 2009]. 
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ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʪʢʘʥʝʡ ʠʣʠ ʚʦʩʧʘʣʝʥʠʠ ʫʨʦʚʝʥʴ ʚʥʝʢʣʝʪʦʯʥʳʭ ʥʫʢʣʝʦʪʠʜʦʚ 

ʧʦʚʳʰʘʝʪʩʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ɻʉʂ ʤʳʰʠ ʠ ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʶʪ 

ʧʫʨʠʥʝʨʛʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʫʨʠʥʝʨʛʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ ʩ 

ʪʘʢʠʤʠ ʣʠʛʘʥʜʘʤʠ ʢʘʢ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ ʠʣʠ ʫʨʠʜʠʥʪʨʠʬʦʩʬʘӢʪ ʫʩʠʣʠʚʘʝʪ 

ʧʨʦʣʠʬʝʨʘʮʠʶ CD34+ ɻʉʂ ʫ ʯʝʣʦʚʝʢʘ [Lemoli R.M. et al., 2004]. ʀʥʛʠʙʠʨʦʚʘʥʠʝ 

ʧʫʨʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʯʥʦʛʦ 

ʮʠʢʣʘ ɻʉʂ ʫ ʤʳʰʝʡ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ ʢʠʰʝʯʥʠʢʘ [Casati A. et al., 2011]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɻʉʂ ʥʝʫʷʟʚʠʤʳ ʚ ʥʠʰʝ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ. ʇʨʠ ʚʦʩʧʘʣʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ ʢ ʠʤʤʫʥʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦʚʳʰʘʝʪʩʷ. ʆʪʚʝʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ɻʉʂ ʟʘʚʠʩʷʪ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʠʤʤʫʥʥʦʡ ʘʪʘʢʠ. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʯʪʦ ɻʉʂ ʚʳʩʪʫʧʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʟʚʝʥʦʤ ʧʘʪʦʛʝʥʝʟʘ ʚʦʩʧʘʣʝʥʠʷ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʩʮʝʥʘʨʠʷ 

ʚʦʩʧʘʣʝʥʠʷ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʥʘ ɻʉʂ ï ʵʪʦ 

ʠʤʤʫʥʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʤʦʣʝʢʫʣʳ.  
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1.3. ʈʝʛʝʥʝʨʘʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ  

 

 

1.3.1. ɻʝʤʦʧʦʵʪʠʯʝʩʢʘ ̫ʩʪʚʦʣʦʚʘ ̫ʢʣʝʪʢ ͊

 

 

ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʨʝʛʝʥʝʨʘʮʠʷ 

ʪʢʘʥʝʡ ʪʨʝʙʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʘʞʝ ʥʝ ʦʪʜʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʨʘʟʣʠʯʥʳʭ 

ʩʝʤʝʡʩʪʚ, ʭʝʤʦʢʠʥʦʚ, ʠʥʛʠʙʠʨʫʶʱʠʭ ʠ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ 

ʩʣʘʞʝʥʥʘʷ çʦʨʢʝʩʪʨʦʚʢʘè, ʙʣʠʟʣʝʞʘʱʠʭ ʠ/ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ 

ʦʯʘʛʘ ʪʨʘʚʤʳ ʩʠʛʥʘʣʴʥʳʭ ʢʘʩʢʘʜʦʚ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ɺ ʧʨʦʮʝʩʩʘʭ ʢʣʝʪʦʯʥʦʡ ʠ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʣʦʢʘʣʴʥʳʝ (ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʝ) ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʢʣʝʪʢʠ. 

ʅʘʙʣʶʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʤʠʛʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ [Robert C Rennert et al., 2012]. ʄʝʞʜʫ ʪʝʤ, ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʪʢʘʥʝʡ 

ʠ ʦʨʛʘʥʦʚ ʠʛʨʘʶʪ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ (ʉʂ) ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʢʣʝʪʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ.  

ʂʦʩʪʥʳʡ ʤʦʟʛ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʫʘʨʘ ʜʣʷ ʤʥʦʛʠʭ ʢʣʝʪʦʯʥʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (ʄʉʂ), ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ (ʕʇʂ) ʠ ʤʘʣʳʭ 

ʵʤʙʨʠʦʥʘʣʴʥʦ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ (ʄʕʇʂ). ɺ ʦʪʚʝʪ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘʥʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʦʙʠʣʠʟʘʮʠʷ ɻʉʂ, ʄʉʂ, ʕʇʂ ʠ  ʄʕʇʂ ʚ ʮʠʨʢʫʣʷʮʠʶ [Tepper O.M. 

et al., 2005; Kucia M.J. et al., 2008; Hamou C. et al., 2009]. ʇʦʩʣʝ ʯʝʛʦ ʢʣʝʪʢʠ ʧʦ 

ʢʨʦʚʦʪʦʢʫ ʤʠʛʨʠʨʫʶʪ ʢ ʧʦʚʨʝʞʜʝʥʥʳʤ ʪʢʘʥʷʤ (ʤʳʰʮr, ʩʝʨʜʮʝ, ʧʦʯʢʠ, ʢʦʞʘ, 

ʢʦʩʪʠ, ʧʝʯʝʥʴ, ʤʦʟʛ ʠ ʜʨ.) [Tepper O.M. et al., 2005; Hamada H. et al., 2006; Schenk 

S. et al., 2007; Qian H. et al., 2008; Hamou C. et al., 2009; Xynos A. et al., 2010; Deng 

J. et al., 2011; Park D. et al., 2012; Zhao W. et al., 2012]), ʛʜʝ, ʢʘʢ ʧʦʣʘʛʘʶʪ ʤʥʦʛʠʝ 

ʘʚʪʦʨʳ, ʫʯʘʩʪʚʫʶʪ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ ʪʢʘʥʝʡ ʟʘ ʩʯʝʪ 

ʧʘʨʘʢʨʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʠ, ʚʦʟʤʦʞʥʦ, ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʢʣʝʪʢʠ ʧʦʚʨʝʞʜʝʥʥʳʭ 
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ʦʨʛʘʥʦʚ [Tepper O.M. et al., 2005; Hamou C. et al., 2009; Chen Y. et al., 2010; Si Y. et 

al., 2010].   

ʆʯʝʥʴ ʤʘʣʳʝ ʪʝʤʧʳ ʨʝʛʝʥʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʟʨʦʩʣʳʭ ʪʢʘʥʝʡ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʩʣʝ ʪʨʘʚʤʳ ʥʘʚʦʜʷʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʦʟʚʫʯʝʥʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʳ. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʠ ʪʘʢʦʝ ʨʘʟʚʠʪʠʝ 

ʩʦʙʳʪʠʡ, ʢʘʢ ʠʭ ʥʝ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʘʪʦʣʦʛʠʠ. ʅʝʟʘʚʠʩʠʤʳʤʠ 

ʛʨʫʧʧʘʤʠ ʘʚʪʦʨʦʚ ʚ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʝʡ ʠ ʫʩʢʦʨʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʠ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ. ʠ 

ʜʨ., 2007; Dawn B. et al., 2008; Schuh A. et al., 2008; Fan Y. et al., 2010; Lam C.F. et 

al., 2011; Hara Y. et al., 2011; Nakamura T. et al., 2011; Pati S. et al., 2011; Borlongan 

C.V. et al., 2011; Zhao W. et al., 2012]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʥʝʜʨʝʥʠʝ ʧʦʜʭʦʜʘ 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʛʦ ʩʪʠʤʫʣʷʮʠʶ ʨʝʛʝʥʝʨʘʮʠʠ ʚʟʨʦʩʣʦʡ ʪʢʘʥʠ ʟʘ ʩʯʝʪ ʵʥʜʦʛʝʥʥʳʭ 

ʉʂ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦ 

ʤʥʦʛʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʩ ʪʨʫʜʦʤ [Malliaras K., Kreke M., Marban 

E., 2011; Lee J.W. et al., 2011; Jablonska A, Lukomska B., 2011]. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ "ʨʝʛʝʥʝʨʘʪʦʨʥʦʤ 

ʧʦʪʝʥʮʠʘʣʝ" ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʚʤʳ. 

ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʨʘʙʦʪʦʢ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʚ ʢʣʠʥʠʢʫ ʟʘʪʨʫʜʥʷʝʪʩʷ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʣʶʙʘʷ ʠʟ 

ʧʦʧʫʣʷʮʠʡ ʉʂ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʛʝʪʝʨʦʛʝʥʥʘ. ɼʦ ʩʠʭ ʧʦʨ ʥʝ ʷʩʥʘ ʢʘʢʘʷ 

ʩʠʛʥʘʣʠʟʘʮʠʷ (ʤʝʞʩʠʩʪʝʤʥʘʷ, ʦʨʛʘʥʥʘʷ-ʪʢʘʥʝʚʘʷ, ʢʣʝʪʦʯʥʘʷ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ) 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ, ʤʠʛʨʘʮʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʉʂ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ [Malliaras K., Kreke M., Marban E., 

2011; Phinney D.D., 2012].  

ʂʣʘʩʩʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʛʫʣʷʮʠʠ ʉʂ ʩʚʷʟʘʥʦ ʩ ʮʠʪʦʢʠʥʘʤʠ ʠ 

ʭʝʤʦʢʠʥʘʤʠ. ʇʨʠ ʣʝʯʝʥʠʠ ʜʦʥʦʨʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʪʠʭ ʬʘʢʪʦʨʦʚ. ʄʝʞʜʫ ʪʝʤ, ʚ ʦʪʥʦʰʝʥʠʠ ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʥʝ ʷʩʥʦ: ʢʘʢʦʡ ʢʦʤʧʣʝʢʩ 

ʠ ʨʝʞʠʤ ʚʚʝʜʝʥʠʷ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʢʣʝʪʦʯʥʳʝ ʬʫʥʢʮʠʠ 
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ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʧʝʰʥʦʡ ʪʝʨʘʧʠʠ. ʅʝʦʩʧʦʨʠʤʘ 

ʨʝʛʫʣʷʮʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʎʅʉ ʚ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʪʨʘʚʤʫ. ʄʝʞʜʫ ʪʝʤ, ʚʦʧʨʦʩ 

ʦ ʨʦʣʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʪʢʘʥʝʚʦʡ ʠ ʢʣʝʪʦʯʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʦʪʢʨʳʪ. ɼʦ ʩʠʭ ʧʦʨ 

ʥʝ ʚʳʷʩʥʝʥʦ, ʥʘ ʢʘʢʦʤ ʫʨʦʚʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʚʦʣʦʚʦʡ ʢʣʝʪʢʠ ʠ 

ʘʤʠʥʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʦʥʦ ʚʦʦʙʱʝ.  

ɻʝʤʦʧʦʵʪʠʯʝʩʢʘʷ ʩʪʚʦʣʦʚʘʷ ʢʣʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʦʙʥʦʚʣʷʶʱʫʶʩʷ, 

ʤʫʣʴʪʠʧʦʪʝʥʪʥʫʶ ʬʨʘʢʮʠʶ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ 

ʧʦʧʦʣʥʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʦʚʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʡʢʦʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʚ 

ʠ ʪʨʦʤʙʦʮʠʪʦʚ. ʉʦʜʝʨʞʘʥʠʝ ɻʉʂ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,01-0,15% ʦʪ ʚʩʝʭ 

ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ [Hamou C. et al., 2009; Challen G.A. et al., 2009]. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ɻʉʂ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʢʦʤʙʠʥʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʪʩʫʪʩʪʚʠʝ 

ʢʣʦʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ (Lin) ʠ ʵʢʩʧʨʝʩʩʠ ʁ CD45, c-kit ʠ/ʠʣʠ Sca-1 (ʫ 

ʤʳʰʝʡ) ʠ CD34, CD133 (ʫ ʯʝʣʦʚʝʢʘ) (ʠʤʤʫʥʦʬʝʥʦʪʠʧ) [Ratajczak MZ., 2008; 

Xynos A. et al., 2010]. ʇʦ ʵʪʦʡ ʢʦʤʙʠʥʘʮʠʠ ʤʘʨʢʝʨʦʚ ʨʘʟʣʠʯʘʶʪ ʜʚʝ ʧʦʧʫʣʷʮʠʠ 

ɻʉʂ: ñʜʦʣʛʦ ʞʠʚʫʱʠʝò (long-term) (Lin Sca-1
+
c-kit

+
CD34) ʠ ñʢʦʨʦʪʢʦ ʞʠʚʫʱʠʝò 

(short-term) (Lin Sca-1
+
c-kit

+
CD34

+
). J. Cheng ʩ ʢʦʣʣʝʛʘʤʠ (1996 ʛ.) ʦʙʥʘʨʫʞʠʣ 

CD34-ʥʫʣʝʚʳʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ (CD34
0
 ɻʉʂ ) ʫ ʤʳʰʠʥʳʭ 

ʵʤʙʨʠʦʥʦʚ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ, CD34
0
 ɻʉʂ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ 

ʚʳʞʠʚʘʥʠʷ, ʥʦ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʨʠʪʨʦ- ʠ ʤʠʝʣʦʧʦʵʟʘ ʚʦ ʚʨʝʤʷ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʅʘʧʨʘʚʣʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʘʥʪʠʛʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʧʦʩʪʦʷʥʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ. ɼʣʷ ʠʟʦʣʷʮʠʠ ʤʳʰʠʥʳʭ ɻʉʂ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʭ ʚ ʩʨʝʟʘʭ ʪʢʘʥʝʡ 

ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʨʝʮʝʧʪʦʨʦʚ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʤʝʡʩʪʚʘ SLAM 

(signaling lymphocyte activation molecule), ʚ ʪʦʤ ʯʠʩʣʝ CD150, CD244 ʠ CD48, [Kiel 

M.J. . et al., 2005]. ʋ ʯʝʣʦʚʝʢʘ ʵʪʠ ʨʝʮʝʧʪʦʨʳ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 

[Larochelle A. et al., 2011].  

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʝ ɻʉʂ, ʚʳʩʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ çʥʠʰè [Schofild R., 1978; Spradling A. 
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et al., 2001; Watt F.M., Hogan B.L.M., 2000]. ɺ çʥʠʰʘʭè ʨʦʜʦʥʘʯʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʧʦʢʦʷ. ʇʨʦʮʝʩʩ ʚʳʭʦʜʘ ʠʟ ʫʢʘʟʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʩʣʫʯʘʡʥʦ [ʉʢʦʬʠʣʜ ʈ., ɼʝʢʩʪʝʨ ʊ.ʄ.,  1982]. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʪʝʨʤʠʥ 

çʥʠʰʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ɻʉʂ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ɻʉʂ ʠ 

ʜʦʯʝʨʥʠʭ ʧʨʝʢʫʨʩʦʨʦʚ [Lin H., 2002; Calvi L.M. et al., 2003; Zhang J. et al, 2003; 

Moore, K. A., Lemischka, I. R., 2006; Lo Ceslo C. et al., 2007; Xie Y. et al., 2009; 

Chan C.K. et al., 2008; Kiel M.J., Morrison S.J., 2008; Wagner W. Et al., 2008]. ʉʨʝʜʠ 

ʬʘʢʪʦʨʦʚ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʤʦʣʝʢʫʣ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʩʦʩʝʜʥʠʭ ʢʣʝʪʦʢ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʳ ʨʦʩʪʘ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʨʷʜ ʤʦʣʝʢʫʣ (ʘʥʛʠʦʧʦʵʪʠʥ, ʪʨʦʤʙʦʧʦʵʪʠʥ, 

ʭʝʤʦʢʠʥ CXCL12, ʦʩʪʝʦʧʦʥʪʠʥ ʠ ʜʨ.), ʥʘʨʫʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ɻʉʂ ʩʦ ʩʚʦʝʡ ʤʠʢʨʦʩʨʝʜʦʡ. 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ɻʉʂ ʣʦʢʘʣʠʟʫʶʪʩʷ 

ʚʙʣʠʟʠ ʵʥʜʦʩʪʘ ï ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʩʣʦʷ ʢʣʝʪʦʢ, ʚʳʩʪʠʣʘʶʱʝʛʦ ʢʦʩʪʥʦʤʦʟʛʦʚʫʶ 

ʧʦʣʦʩʪʴ (ʪʘʢ ʥʘʟ. çʵʥʜʦʩʪʘʣʴʥʘʷè ʥʠʰʘ ɻʉʂ) (ʨʠʩ. 2). ʕʥʜʦʩʪʘʣʴʥʘʷ ʚʳʩʪʠʣʢʘ 

ʦʙʨʘʟʦʚʘʥʘ ʦʩʪʝʦʙʣʘʩʪʘʤʠ, ʦʩʪʝʦʛʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ (ʯʘʩʪʦ 

ʦʙʦʟʥʘʯʘʝʤʳʤʠ ʢʘʢ çʢʣʝʪʢʠ ʢʦʩʪʥʦʡ ʚʳʩʪʠʣʢʠè ï bone-lining cells) ʠ 

ʦʩʪʝʦʢʣʘʩʪʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʩʪʝʦʙʣʘʩʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʛʣʘʚʥʳʡ ʢʣʝʪʦʯʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʵʥʜʦʩʪʘ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʨʝʛʫʣʷʮʠʶ ɻʉʂ [Calvi L.M. et.al, 2003; Zhang 

J. et al., 2003; Wu J.Y. et al., 2009]. ʕʪʠ ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʨʷʜ ʙʝʣʢʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

Ang-1, ʫʜʝʨʞʠʚʘʶʱʠʡ ɻʉʂ ʚ ʥʠʰʝ, Bmi-1, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʧʨʦʣʠʬʝʨʘʮʠʶ, 

Jagged-1, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʶ ɻʉʂ, ʠ ʨʷʜ ʜʨʫʛʠʭ  [Pazianos G., 

2003; Ohishi K., 2003; Suda T. et al., 2005; Taichman R. S., 2005]. ʇʘʨʘʪʠʨʝʦʠʜʥʳʡ 

ʛʦʨʤʦʥ (ʇʊɻ) ʘʢʪʠʚʠʨʫʝʪ ʦʩʪʝʦʙʣʘʩʪʳ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ ʜʝʣʝʥʠʝ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʦʥ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ Jagged-1 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʪʝʦʙʣʘʩʪʦʚ ʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʟ Notch-1 ï Jagged-1 ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʧʦʩʨʝʜʦʚʘʥʥʦ 

ʨʝʛʫʣʠʨʫʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ɻʉʂ [Weber J.M. et al., 2006]. ʆʙʨʘʙʦʪʢʘ ʇʊɻ 

ʧʦʜʩʣʦʝʚ ʧʨʠʣʠʧʘʶʱʠʭ ʢʣʝʪʦʢ ʠʟ ʜʣʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʤʳʰʝʡ 

http://elibrary.ru/author_items.asp?auth=Weber,J.M.
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ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʚʳʞʠʚʘʥʠʝ ʥʘ ʥʠʭ ɻʉʂ [Ploemacher R.E. et al., 1989]. 

ʇʦʣʦʞʝʥʠʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ 

ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʦʯʥʳʤ ʩʪʘʪʫʩʦʤ. 

ʊʘʢ, ʜʣʠʪʝʣʴʥʦ ʨʝʧʦʧʫʣʠʨʫʶʱʠʝ ʠ ʥʝʧʨʦʣʠʬʝʨʠʨʫʶʱʠʝ ɻʉʂ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʙʣʠʞʝ ʢ ʦʩʪʝʦʙʣʘʩʪʘʤ ʠ ʵʥʜʦʩʪʫ ʥʝʞʝʣʠ ʙʦʣʝʝ ʟʨʝʣʳʝ ʤʫʣʴʪʠʧʦʪʝʪʥʳʝ ʠʣʠ 

ʢʦʤʤʠʪʠʨʦʚʘʥʥʳʝ ʢʨʦʚʝʪʚʦʨʥʳʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ [Lo Celso C. et al., 2009]. 

 

 
 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ çʥʠʰʠè ʜʣʷ ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʡ 

ʩʪʚʦʣʦʚʦʡ ʢʣʝʪʢʠ. ɺʟʷʪʦ ʠʟ ʠʩʪʦʯʥʠʢʘ: Shiozawa Y, Taichman RS.  Exp 

Hematol. 2012. 

 

ɺ ʦʙʨʘʟʮʘʭ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʩʝʣʝʟʝʥʢʠ ʤʳʰʝʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫʩʪʦʡʯʠʚʳʝ 

ʘʩʩʦʮʠʘʮʠʠ CD150
+
 ɻʉʂ ʩ ʵʥʜʦʪʝʣʠʝʤ ʩʦʩʫʜʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠʩʴ 

ʢʘʢ  ʩʦʩʫʜʠʩʪʘʷ çʥʠʰʘè [Kiel M.J., et al., 2005]. ʏʝʨʝʟ ʩʦʩʫʜʠʩʪʳʡ ʵʥʜʦʪʝʣʠʡ 

ʧʦʩʪʫʧʘʶʪ ʵʥʜʦʢʨʠʥʥʳʝ ʩʠʛʥʘʣʳ ʦʪ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʛʦʨʤʦʥʦʚ, ʮʠʪʦʢʠʥʦʚ ʠ 

ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʧʦʵʪʦʤʫ ʢʦʥʪʘʢʪ ʉʂ ʩ ʵʥʜʦʪʝʣʠʝʤ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʡ ʩʪʠʤʫʣ (ʨʠʩ. 2). ʈʘʩʧʦʣʦʞʝʥʠʝ ɻʉʂ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʵʥʜʦʩʪʫ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʢʣʝʪʦʢ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ [Wilson A., Trumpp A., 2006; Lo Celso C. et al., 2009]. ʇʦ 

ʤʥʝʥʠʶ Tong Y. ʠ Linheng L. (2006) ʨʝʢʨʫʢʪʠʨʦʚʘʥʠʝ ɻʉʂ ʚ ʩʦʩʫʜʠʩʪʫʶ çʥʠʰʫè 
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ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 4 (ʌʈʌ-4), ʩʪʨʦʤʘʣʴʥʦʛʦ 

ʢʣʝʪʦʯʥʦʛʦ ʬʘʢʪʦʨʘ-1 (SDF-1) ʠ O2 (ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 

SDF-1 ʨʝʛʫʣʠʨʫʝʪ ʭʦʫʤʠʥʛ ʤʦʙʠʣʠʟʦʚʘʥʥʦʡ ʚ ʢʨʦʚʦʪʦʢ ʢʦʩʪʥʦʤʦʟʛʦʚʦʡ ɻʉʂ ʚ 

ʩʦʩʫʜʠʩʪʫʶ çʥʠʰʫè, çʚʦʟʚʨʘʱʝʥʠʝè ɻʉʂ ʚ ʢʦʩʪʥʳʡ ʤʦʟʛ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ [Tong Y., Linheng L., 2006]. 

ʈʷʜ ʘʚʪʦʨʦʚ ʧʦʜʚʝʨʛʘʝʪ ʩʦʤʥʝʥʠʶ ʨʘʟʜʝʣʝʥʠʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ɻʉʂ ʥʘ 

ʦʪʜʝʣʴʥʳʝ çʥʠʰʠè, ʧʦʩʢʦʣʴʢʫ ʵʥʜʦʩʪʘʣʴʥʳʡ ʠ ʩʦʩʫʜʠʩʪʳʡ ʢʦʤʧʦʥʝʥʪʳ 

ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

[Lo Celso C. et al., 2009; Xie Y. et al., 2009]. ʆʯʝʚʠʜʥʦ, ʩʣʝʜʫʝʪ ʛʦʚʦʨʠʪʴ ʦʙ 

ʵʥʜʦʩʪʘʣʴʥʦ-ʩʦʩʫʜʠʩʪʦʡ çʥʠʰʝè ʜʣʷ ɻʉʂ [Kiel M.J., Morrison S.J., 2008; Lo Celso 

C. et al., 2009]. 

ʀʟʚʝʩʪʥʳ ʩʦʦʙʱʝʥʠʷ ʦ ʤʦʙʠʣʠʟʘʮʠʠ ɻʉʂ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʢʨʦʚʦʪʦʢ ʫ 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʪʨʘʚʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʘ [Massa M. 

et al., 2005], ʠʥʩʫʣʴʪʝ [Paczkowska E. et al., 2009], ʧʦʨʘʞʝʥʠʠ ʧʝʯʝʥʠ [Gehling U.M. 

et al., 2010] ʠ ʦʞʦʛʝ ʢʦʞʠ [Drukala J. et al., 2012]. ʆʜʥʘʢʦ ʚʢʣʘʜ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ 

ɻʉʂ ʚ ʨʝʤʦʜʫʣʷʮʠʶ ʠ ʨʝʛʝʥʝʨʘʮʠʶ ʪʢʘʥʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʦʩʪʘʝʪʩʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ. ʆʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʡ ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʥʝʢʦʪʦʨʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʩʧʘʣʝʥʠʝ) ʩ ɻʉʂ. Orlic D. et al. (2001) ʠ Lin F. et al. 

(2003) ʧʨʝʜʩʪʘʚʠʣʠ ʛʠʧʦʪʝʟʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ɻʉʂ ʤʦʞʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩ ̫

ʚ ʢʣʝʪʢʠ ʧʦʨʘʞʝʥʥʦʡ ʪʢʘʥʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʝ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʶ 

[Orlic D. et al., 2001; Lin F. et al., 2003]. ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʣʘʩʪʠʯʥʦʩʪʠ ɻʉʂ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʠʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɻʉʂ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʢʣʝʪʦʢ ʤʝʟʦʜʝʨʤʘʣʴʥʦʡ ʣʠʥʠʠ [Xynos A. et al., 2010]. Hamou C. et al. (2009) 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʨʠʞʠʚʣʝʥʠʝ 

ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ ʚ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʫ ʤʳʰʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʄʉʂ 

ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [Hamou C. et al., 2009]. ɸʚʪʦʨʘʤʠ ʩʪʘʚʠʪʩʷ ʧʦʜ 

ʩʦʤʥʝʥʠʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦ ʚʘʞʥʦʩʪʠ ʵʥʜʦʛʝʥʥʳʭ ɻʉʂ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ. ʄʝʞʜʫ ʪʝʤ, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ 

ʠʟ ʦʙʩʫʞʜʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ɻʉʂ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʠʩʪʝʤʥʳʝ ʠ 
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ʤʝʩʪʥʳʝ ʠʥʲʝʢʮʠʠ ʵʢʟʦʛʝʥʥʳʭ ɻʉʂ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʮʠʪʦʢʠʥʦʚʦʤ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʫʣʫʯʰʘʶʪ ʩʦʩʪʦʷʥʠʝ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ [Balsam L.B. et al., 

2004; Si Y., Tsou C.L., Croft K., Charo I.F., 2010]. 

 

 

 

1.3.2. ʕʥʜʦʪʝʣʠʘʣʴʥʘ ̫ʧʨʦʛʝʥʠʪʦʨʥʘ ̫ʢʣʝʪʢʘ 

 

 

ʕʥʜʦʪʝʣʠʘʣʴʥʳʝ ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʢʣʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʜʢʫʶ 

ʧʦʧʫʣʷʮʠʶ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʢʣʝʪʦʢ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʘʩʢʫʣʦʛʝʥʝʟʝ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʦʥʪʦʛʝʥʝʟʘ. ʆʙʥʘʨʫʞʝʥʠʝ ʕʇʂ ʚ 1997 ʛʦʜʫ [Asahara T. et 

al., 1997] ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʧʘʨʘʜʠʛʤʳ ʩʦʩʫʜʠʩʪʦʡ ʙʠʦʣʦʛʠʠ ʚʟʨʦʩʣʦʛʦ 

ʦʨʛʘʥʠʟʤʘ. ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʪʨʦʛʦ ʘʥʛʠʦʛʝʥʥʳʡ ʤʝʭʘʥʠʟʤ: ʨʝʟʠʜʝʥʪʥʳʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ ʤʠʛʨʠʨʫʶʪ ʢ ʤʝʩʪʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʫʜʦʚ ʠ ʨʝʘʣʠʟʫʶʪ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ 

ʨʝʛʝʥʝʨʘʮʠʠ [Asahara T., Kawamoto A., Masuda H., 2011]. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʠʟʚʝʩʪʥʳ ʜʚʝ ʩʫʙʧʦʧʫʣʷʮʠʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ï 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʠ ʥʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʕʇʂ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʩʫʙʧʦʧʫʣʷʮʠʡ 

ʭʘʨʘʢʪʝʨʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʨʦʬʠʣʴ ʘʥʪʠʛʝʥʦʚ ʠ ʬʫʥʢʮʠʠ 

[Asahara T., Kawamoto A., Masuda H., 2011]. 

ɻʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʕʇʂ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʫ ʨʝʟʠʜʝʥʪʥʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ [Yoon C.H. et al., 2005; Shepherd R.M. 

et al., 2006]. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʪʘ ʚʘʩʢʫʣʦʛʝʥʥʘʷ ʩʫʙʧʦʧʫʣʷʮʠʷ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ [Asahara T., Kawamoto A., Masuda H., 2011].  

ɻʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʕʇʂ ʧʦʟʠʪʠʚʥʳ ʧʦ ʤʘʨʢʝʨʫ CD34 (ʫ ʯʝʣʦʚʝʢʘ) ʠ c-kit/Sca-1 (ʫ 

ʤʳʰʠ), ʦʧʠʩʘʥʘ ʢʦ-ʵʢʩʧʨʝʩʩʠʷ ʤʘʨʢʝʨʦʚ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ (CD31, vWF, 

VEGFR2), ʧʘʥ-ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ (CD45) ʠ ʤʦʥʦʮʠʪʘʨʥʳʭ ʤʘʨʢʝʨʦʚ 

(CD14 ʠ CD163) [Yoon C.H. et al., 2005; Timmermans F. et al., 2007; Yoder M.C. et 

al., 2007; Timmermans F. et al., 2009]. ɻʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʕʇʂ ʩʝʢʨʝʪʠʨʫʶʪ 
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ʨʘʟʣʠʯʥʳʝ ʮʠʪʦʢʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʘʢʪʦʨ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ (vascular 

endothelial growth factor (VEGF)), ʠʥʪʝʨʣʝʡʢʠʥ 8, ʠʣʠ ʭʝʤʦʢʠʥ CXCL8 (interleukin-

8 (IL-8)), ʬʘʢʪʦʨ ʨʦʩʪʘ ʛʝʧʘʪʦʮʠʪʦʚ ʠʣʠ "ʨʘʩʩʝʠʚʘʶʱʠʡ ʬʘʢʪʦʨ" (hepatocyte 

growth factor/scatter factor (HGF/ SF)) ʠ ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ 

ʬʘʢʪʦʨ (granulocyte-colony stimulating factor (G-CSF)), ʠ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ 

ʯʝʨʝʟ ʧʘʨʘʢʨʠʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʤʦʜʫʣʷʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʩʦʩʫʜʦʚ 

[Yoon C.H. et al., 2005; Yoder M.C. et al., 2007]. ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʵʪʠ 

ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ ʚʢʣʶʯʘʪʴʩʷ ʚ ʵʥʜʦʪʝʣʠʡ [Bailey A.S. et al., 2006; Masuda H. et al., 

2011]. 

ʅʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʕʇʂ ʥʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ CD45 ʠ ʤʘʨʢʝʨʳ ʤʦʥʦʮʠʪʦʚ, ʥʦ 

ʠʤʝʶʪ ʧʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʨʢʝʨʦʚ ʟʨʝʣʳʭ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ [Yoon 

C.H. et al., 2005; Timmermans F. et al., 2009; Yoder M.C. et al., 2007]. ɼʣʷ ʥʝ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʕʇʂ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ. 

ʇʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʘ ʩʫʙʧʦʧʫʣʷʮʠʷ ʫʯʘʩʪʚʫʝʪ ʚ ʚʘʩʢʫʣʦʛʝʥʝʟʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʜʦ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʤʠʛʨʠʨʫʶʪ ʢ ʦʯʘʛʫ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʬʦʨʤʠʨʫʶʪ ʩʦʩʫʜ [Yoder M.C. et al., 2007]. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʥʝ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʕʇʂ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʢʣʝʪʢʠ ʧʨʦʠʩʭʦʜʷʪ 

ʠʟ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠʣʠ ʥʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ [Asahara 

T, Kawamoto A, Masuda H., 2011]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʪʚʝʪ ʥʘ 

ʠʰʝʤʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʤʦʙʠʣʠʟʘʮʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ 

ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ [Massa M. et al., 2005; Sandri M. et al., 2011], ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʧʫʪʝʤ ʩʦʯʝʪʘʥʠʷ ʜʚʫʭ ʤʝʭʘʥʠʟʤʦʚ: 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠ ʩʝʢʨʝʮʠʷ ʮʠʪʦʢʠʥʦʚ ʠ ʨʦʩʪʦʚʳʭ 

ʬʘʢʪʦʨʦʚ (VEGF, SDF-1, IGF-1) [Tepper O.M. et al., 2005; Urbich C. et al., 2005]. 

ʎʠʪʦʢʠʥʳ  ʩʦʜʝʡʩʪʚʫʶʪ ʤʠʛʨʘʮʠʠ ʟʨʝʣʳʭ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʨʝʟʠʜʝʥʪʥʳʭ 

ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʦʙʣʘʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʫʜʘ. ɼʝʬʠʮʠʪ ʠ 

ʜʠʩʬʫʥʢʮʠʷ ʕʇʂ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʪʷʞʝʣʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʜʠʘʙʝʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʦʭʦʝ ʟʘʞʠʚʣʝʥʠʝ ʨʘʥ [Fadini G.P. et al., 2005; Sorrentino 

S.A. et al., 2007]. ʊʨʘʥʩʧʣʘʥʪʘʮʠʷ ʕʇʂ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʪʨʘʚʤʳ ʠ 

ʫʣʫʯʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʤʦʜʝʣʷʭ ʠʥʩʫʣʴʪʘ [Fan Y. et al., 2010], 
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ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ [Schuh A. et al., 2008], ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʝʥʠ ʠ ʣʝʛʢʠʭ [Lam C.F. 

et al., 2011; Nakamura T. et al., 2011]. 

 

 

 

1.3.3. ʄʝʟʝʥʭʠʤʘʣʴʥʘ ̫ʩʪʚʦʣʦʚʘ ̫ʢʣʝʪʢʘ 

 

 

ʄʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ï ʵʪʦ ʤʫʣʴʪʠʧʦʪʝʥʪʥʳʝ ʢʣʝʪʢʠ ʥʝ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʄʉʂ ʚʳʜʝʣʝʥʳ ʠʟ ʤʥʦʛʠʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ 

ʚʟʨʦʩʣʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ [Pittenger M.F. et al., 1999], 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ [Zuk P.A. et al., 2001], ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ [Chong P.P., 

Selvaratnam L., Abbas A.A., Kamarul T., 2012], ʣʝʛʢʠʭ [Da Silva Meirelles L., 

Chagastelles P.C., Nardi N.B., 2006], ʤʦʟʛʘ [Da Silva Meirelles L., Chagastelles P.C., 

Nardi N.B., 2006] ʠ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ [Dodson M.V. et al., 2010].  ʇʦʣʘʛʘʶʪ, ʯʪʦ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʄʉʂ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʡ ʥʠʰʝ [Da Silva 

Meirelles L., Chagastelles P.C., Nardi N.B., 2006; Feng J., Mantesso A., Sharpe P.T., 

2010]. ʄʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ in vitro 

ʚ ʢʣʝʪʢʠ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʣʠʥʠʡ (ʦʩʪʝʦʙʣʘʩʪʳ, ʤʠʦʮʠʪʳ, ʭʦʥʜʨʦʮʠʪʳ, 

ʘʜʠʧʦʮʠʪʳ) [Pittenger M.F. et al., 1999], ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ 

ʢʣʝʪʢʠ ʠʟ ʜʨʫʛʠʭ ʟʘʨʦʜʳʰʝʚʳʭ ʣʠʩʪʢʦʚ, ʥʘʧʨʠʤʝʨ ʚ ʢʝʨʘʪʠʥʦʮʠʪʳ ʠ 

ʥʝʡʨʦʥʦʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ [Sasaki M. et al., 2008;  Bae K.S. et al., 

2011]. ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʦʙʱʝʩʪʚʦʤ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ (ISCT) ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʬʠʙʨʦʙʣʘʩʪʦʧʦʜʦʙʥʳʭ, ʧʨʠʣʠʧʘʶʱʠʭ ʢ ʧʣʘʩʪʠʢʫ ʢʣʝʪʦʢ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʩʘʤʦʦʙʥʦʚʣʝʥʠʝ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʢʣʝʪʢʠ ʩʪʨʦʤʘʣʴʥʦʡ 

ʣʠʥʠʠ in vitro) ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʟʳʚʘʪʴ ʠʭ ʤʝʟʝʥʭʠʤʘʣʴʥʳʤʠ ʤʫʣʴʪʠʧʦʪʝʥʪʥʳʤʠ 

ʩʪʨʦʤʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʄʄʉʂ) [Horwitz E.M. et al. 2005]. 

ʆʙʱʝʧʨʠʥʷʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʢʦʤʙʠʥʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ ʜʣʷ ʄʉʂ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʥʝʪ. ʂʨʠʪʝʨʠʷʤʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʄʉʂ ʯʝʣʦʚʝʢʘ ʚʳʩʪʫʧʘʶʪ 

ʘʜʛʝʟʠʷ ʢ ʧʣʘʩʪʠʢʫ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ 
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ʘʥʪʠʛʝʥʦʚ CD105, CD73 ʠ CD90, ʦʪʩʫʪʩʪʚʠʝ ʢʣʦʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

(lineage-specific) ʠ CD34, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʧʨʦʙʠʨʢʝ ʚ ʦʩʪʝʦʙʣʘʩʪʳ, ʘʜʠʧʦʮʠʪʳ 

ʠ ʭʦʥʜʨʦʙʣʘʩʪʳ [Dominici M. et al., 2006]. ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʄʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʤʳʰʝʡ ʚʦ ʤʥʦʛʦʤ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ 

(ʩʘʤʦʦʙʥʦʚʣʝʥʠʝ, ʘʜʛʝʟʠʷ ʢ ʧʣʘʩʪʠʢʫ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ), ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ 

ʵʢʩʧʨʝʩʩʠʠ Sca-1 ʠ/ʠʣʠ PDGFRŬ, ʧʨʠ ʵʪʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʤʘʨʢʝʨʳ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ [Hamou C. et al., 2009; Morikawa S. et al., 

2009]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʪʢʘʥʠ ʠʤʤʫʥʦʬʝʥʦʪʠʧ ʄʉʂ ʤʦʞʝʪ ʩʠʣʴʥʦ  

ʚʘʨʴʠʨʦʚʘʪʴ. 

ʇʦʧʫʣʷʮʠʷ ʄʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʤʘʣʦʯʠʩʣʝʥʥʘ, ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,001% ʜʦ 0,08% [Pittenger MF, Mackay AM, Beck SC, et al., 1999; 

Hamou C. et al., 2009]. ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʨʘʚʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ 

ʤʦʙʠʣʠʟʘʮʠʷ ʚ ʢʨʦʚʴ ʠ ʮʠʨʢʫʣʷʮʠʷ [Hamou C. et al., 2009; Chen Y. et al., 2010]. 

ʄʦʙʠʣʠʟʦʚʘʥʥʳʝ ʢʦʩʪʥʦʤʦʟʛʦʚʳʝ ʄʉʂ ʤʠʛʨʠʨʫʶʪ ʢ ʪʨʘʚʤʠʨʦʚʘʥʥʦʤʫ ʫʯʘʩʪʢʫ 

[Hamou C. et al., 2009; Chen Y. et al., 2010], ʛʜʝ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠʭ ʬʫʥʢʮʠʡ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ ʩʝʢʨʝʮʠʶ 

HGF, EGF, VEGF ʠ sFRP-4 (ʧʘʨʘʢʨʠʥʥʳʡ ʤʝʭʘʥʠʟʤ) [Nguyen B.K. et al., 

2010; Katsha A.M. et al., 2011]. ʈʷʜ ʘʚʪʦʨʦʚ ʥʝ ʠʩʢʣʶʯʘʝʪ ʫʯʘʩʪʠʝ ʄʉʂ ʚ 

ʨʝʛʫʣʷʮʠʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ [Xu X., Xu Z., Xu Y., Cui G., 2005; Xu X., Xu 

Z., Xu Y., Cui G., 2005; Nguyen B.K. et al., 2010], ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (ʀʃ-1 

ʘʥʪʘʛʦʥʠʟʤ, IL-10) [Ortiz L.A. et al., 2007; Dayan V. et al., 2011], ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʨʝʛʠʦʥʘʨʥʳʭ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [Hatzistergos K.E. et al., 

2010]. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʄʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʧʦʜʦʙʥʦ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ 

ʧʨʦʛʝʥʠʪʦʨʥʳʤ ʢʣʝʪʢʘʤ, ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʩʫʜʦʚ ʠ 

ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʧʦʩʣʝ ʪʨʘʚʤʳ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʜʚʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʚʦ-

ʧʝʨʚʳʭ, ʚʢʣʶʯʝʥʠʝ 25% ʄʉʂ ʚʦ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʡ ʵʥʜʦʪʝʣʠʡ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʧʨʠ ʠʰʝʤʠʠ ʢʦʞʠ ʫ ʤʳʰʝʡ [Hamou C. et al., 2009], ʚʦ-ʚʪʦʨʳʭ, ʵʢʩʧʨʝʩʩʠʷ 

ʧʨʦʘʥʛʠʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ  ʫ ʄʉʂ ʚ ʦʪʚʝʪ ʥʘ ʩʠʛʥʘʣʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [Kasper 

G. et al., 2007]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʪʨʘʚʤʳ ʄʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʧʦʩʦʙʥʳ ʟʘ ʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ/ʠʣʠ ʩʣʠʷʥʠʷ 
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(ʭʠʤʝʨʠʟʘʮʠʷ) ʦʙʨʘʟʦʚʘʪʴ ʢʘʨʜʠʦʤʠʦʮʠʪʳ [Li  Z., Guo J., Chang Q., Zhang A., 

2009], ʤʝʟʘʥʛʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʦʯʝʢ [Wong C.Y., Cheong S.K., Mok P.L., Leong 

C.F., 2008], ʦʩʪʝʦʙʣʘʩʪʳ [Park D. et al., 2012], ʢʣʝʪʢʠ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ [De La 

Garza-Rodea A.S. et al., 2011] ʠ ʥʝʡʨʦʥʦʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ [Deng J. et al., 

2011]. ʆʜʥʘʢʦ ʵʪʠ ʩʦʙʳʪʠʷ ʨʝʜʢʠ, ʠ, ʚʝʨʦʷʪʥʦ, ʤʝʥʝʝ ʚʘʞʥʳ ʚ ʨʝʛʝʥʝʨʘʮʠʠ 

ʩʦʩʫʜʦʚ, ʯʝʤ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ. 

ʆʟʚʫʯʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʄʉʂ ʜʝʣʘʪʁ ʠʭ ʦʩʦʙʝʥʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ. ʆʜʥʘʢʦ ʧʦʜʘʚʣʷʶʱʘʷ ʜʦʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʣʘʥʪʘʥʪʘ. ʊʘʢ, ʜʦʥʦʨʩʢʠʝ ʄʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʫ 

ʨʝʮʠʧʠʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʦʩʫʜʦʚ, ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʠ ʫʣʫʯʰʘʪʁ 

ʦʙʱʫʶ ʩʝʨʜʝʯʥʫʶ ʬʫʥʢʮʠʶ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ [Li  Z., 

Guo J., Chang Q., Zhang A., 2009; Hughey C.C. et al., 2012]. ʊʨʘʥʩʧʣʘʥʪʘʮʠʷ 

ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʄʉʂ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʤʦʟʛʘ [Borlongan 

C.V. et al., 2011], ʧʝʯʝʥʠ [Zhao W. et al., 2012], ʧʦʯʝʢ [Qian H. et al., 2008] ʠ ʣʝʛʢʠʭ 

[Pati S. et al., 2011] ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʨʘʚʤʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʤʤʫʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ [Ge W. et al., 2010; Jui H.Y. et al., 2012].  

 

 

 

1.3.4. ʄʘʣʘ ̫ʵʤʙʨʠʦʥʘʣʴʥʦ-ʧʦʜʦʙʥʘ ̫ʢʣʝʪʢʘ 

 

 

ʄʘʣʳʝ ʵʤʙʨʠʦʥʘʣʴʥʦ-ʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʤʠʪʠʚʥʳʤʠ 

ʧʣʶʨʠʧʦʪʝʥʪʥʳʤʠ ʉʂ, ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ, ʪʢʘʥʷʭ 

ʚʟʨʦʩʣʦʛʦ ʦʨʛʘʥʠʟʤʘ [Kucia M. et al., 2006; Zuba-Surma E.K. et al., 2008; Sovalat H. 

et al., 2011]. ʄʕʇʂ ʦʪʣʠʯʘʶʪ ʤʘʣʳʝ ʨʘʟʤʝʨʳ, ʙʦʣʴʰʦʝ ʷʜʨʦ ʠ ʩʜʚʠʛ ʷʜʝʨʥʦ-

ʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʷʜʨʘ, ʵʫʭʨʦʤʘʪʠʥ (ʦʙʣʘʩʪʠ ɼʅʂ, 

ʣʠʰʝʥʥʳʝ ʥʫʢʣʝʦʩʦʤ ʠ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʦʙʨʘʙʦʪʢʝ ɼʅʂ-ʘʟʦʡ I), ʚʳʩʦʢʘʷ 
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ʪʝʣʦʤʝʨʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʢʣʝʪʢʠ ʚʩʝʭ ʪʨʝʭ 

ʟʘʨʦʜʳʰʝʚʳʭ ʣʠʩʪʢʦʚ [Kucia M. et al., 2006]. ʕʪʠ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ 

ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. ʄʕʇʂ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 0,006% ʦʪ ʚʩʝʭ 

ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʫ ʤʳʰʝʡ [Zuba-Surma E.K. et al., 2008], ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʪʨʠʮʘʪʝʣʴʥʳ ʧʦ lineage- ʠ CD45, ʫ ʤʳʰʝʡ ʧʦʟʠʪʠʚʥʳ ʧʦ CXCR4 ʠ Sca-1, ʫ 

ʯʝʣʦʚʝʢʘ ʧʦ CD133 ʠ CD34 [Zuba-Surma E.K. et al., 2008; Sovalat H. et al., 

2011]. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʤʘʨʢʝʨʳ  

ʧʣʶʨʠʧʦʪʝʥʪʥʦʩʪʠ (Oct-4, SSEA-1) [Kucia M. et al., 2006] ʠ ʤʘʨʢʝʨ 

ʵʧʠʙʣʘʩʪʘ/ʟʘʨʦʜʳʰʝʚʦʡ ʣʠʥʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (epiblast/germ line stem cell 

markers) [Shin D.M. et al., 2010]. 

ʅʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʛʘʩʪʨʫʣʷʮʠʠ ʤʘʣʳʝ ʵʤʙʨʠʦʥʘʣʴʥʦ-ʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʠ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʧʦʧʫʣʷʮʠʠ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

[Ratajczak M.Z. et al., 2008]. ɺʦʟʤʦʞʥʦ, ʄʕʇʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʠ. ʕʪʦʪ ʚʳʚʦʜ ʦʩʥʦʚʘʥ ʥʘ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ. ʂʣʝʪʢʠ ʤʦʙʠʣʠʟʫʶʪʩʷ ʚ ʮʠʨʢʫʣʷʮʠʶ ʚ ʢʨʦʚʴ ʫ 

ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ  ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʨʘʚʤʳ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʠ ʠʥʩʫʣʴʪʦʤ [Kucia M.J. et al., 2008; Paczkowska E. et al., 2009; 

Wojakowski W. et al., 2009], ʫʣʫʯʰʘʶʪ ʩʝʨʜʝʯʥʫʶ ʬʫʥʢʮʠʶ ʧʨʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ 

ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʝ [Dawn B. et al., 2008]. ʇʨʠ ʪʨʘʚʤʝ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʄʕʇʂ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʳ [Dawn B. et al., 2008]. ʆʜʥʘʢʦ 

ʧʦʟʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʵʪʠʭ ʢʣʝʪʦʢ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥ ʩ  ʧʘʨʘʢʨʠʥʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ. 
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1.3.5. ʄʝʭʘʥʠʟʤʳ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʥʳʭ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ  

 

 

ʇʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʢʨʫʪʠʨʦʚʘʥʠʝʤ ʩʪʚʦʣʦʚʳʭ ʠ 

ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʩʢʘʜʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʧʠʩʘʥʘ ʨʝʛʫʣʷʮʠʷ ʜʣʷ ɻʉʂ [Kavanagh D.P., 

Kalia N., 2011], ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʤʥʦʛʠʝ ʫʟʣʦʚʳʝ ʤʦʤʝʥʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʛʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ɻʉʂ ʩʭʦʞʠ ʜʣʷ ʜʨʫʛʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ 

ʢʣʝʪʦʢ [Chavakis E., Urbich C., Dimmeler S., 2008; Chen F.M. et al., 2011]. ɺ 

ʧʨʦʮʝʩʩʝ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʢʣʝʪʢʘ ʧʨʦʭʦʜʠʪ ʤʥʦʛʠʝ ʵʪʘʧʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʦʙʠʣʠʟʘʮʠʶ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʢʨʦʚʦʪʦʢ, ʭʦʫʤʠʥʛ, ʜʚʠʞʝʥʠʝ ʧʦ ʩʦʩʫʜʘʤ ʠ 

ʘʜʛʝʟʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʥʜʦʪʝʣʠʷ, ʤʠʛʨʘʮʠʶ ʯʝʨʝʟ ʵʥʜʦʪʝʣʠʡ ʠ, ʥʘʢʦʥʝʮ, 

ʜʚʠʞʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢ ʤʝʩʪʫ 

ʧʦʚʨʝʞʜʝʥʠʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʠʪʦʢʠʥʘ SDF-1 ʩ ʨʝʮʝʧʪʦʨʦʤ (CXCR-4) ʥʘ 

ʢʣʝʪʢʘʭ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʢʣʝʪʦʯʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʠ ʩʘʤʦʥʘʚʝʜʝʥʠʷ 

[Abbott J.D. et al., 2004; Ceradini D.J. et al., 2004]. ʆʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʦʚʣʝʢʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʤʦʣʝʢʫʣʳ [Hiasa 

K. et al., 2004; Kwon S.M. et al., 2008; Belema-Bedada F. et al., 2008; Si Y., Tsou 

C.L., Croft K., Charo I.F., 2010; Li  Y. et al., 2011]. 

ʄʦʙʠʣʠʟʘʮʠʷ ʠ ʭʦʤʠʥʛ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʢʦʥʪʨʦʣʴ ʟʘ ɻʉʂ ʚ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʥʠʰʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʭʝʤʦʢʠʥʘʤʠ, 

ʮʠʪʦʢʠʥʘʤʠ, ʨʦʩʪʦʚʳʤʠ ʠ ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʤʦʣʝʢʫʣʘʤʠ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʘʜʛʝʟʠʠ [Discher D.E., Mooney D.J., Zandstra P.W., 2009; 

Chen F.M. et al., 2011]. ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʩʝʢʨʝʮʠʠ 

ʮʠʪʦʢʠʥʦʚ ʵʥʜʦʪʝʣʠʝʤ ʩʦʩʫʜʦʚ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʪʨʦʤʙʦʮʠʪʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʪʨʘʚʤʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʛʨʘʜʠʝʥʪ ʩʠʛʥʘʣʘ), ʯʪʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʙʠʣʠʟʘʮʠʶ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠʟ ʥʠʰʠ ʠ ʭʦʫʤʠʥʛ [Massberg S. et al., 2006; Youn S.W. et al., 

2011; Brandao D., 2011].  
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ʌʘʢʪʦʨ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ (stromal cell-derived factor 

1 (SDF-1)), ʠʣʠ CXCL12 - ʭʝʤʦʢʠʥ ʧʦʜʩʝʤʝʡʩʪʚʘ CXC (chemokine (C-X-C motif) 

ligand 12CXCL12), ʫ ʯʝʣʦʚʝʢʘ ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʦʤ CXCL12. ʄʠʰʝʥʴʶ ʜʣʷ SDF-1 

ʷʚʣʷʶʪʩʷ ʣʝʡʢʦʮʠʪʳ, ʘʢʪʠʚʥʦʩʪʴ ʭʝʤʦʢʠʥʘ ʩʚʷʟʘʥʘ ʩ ʪʘʢʠʤʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʩʪʠʤʫʣʘʤʠ ʢʘʢ ʃʇʉ, ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ʠ ʠʥʪʝʨʣʝʡʢʠʥ-1. ɼʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʤʦʤʝʥʪʘ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ SDF-1 ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʩ ʨʝʮʝʧʪʦʨʦʤ CXCR4 

(CXCL12-CXCR4) [Bleul et al., 1996]. ʆʜʥʘʢʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ 

CXCL12 ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴ CXCR7 ʨʝʮʝʧʪʦʨʦʤ [Balabanian K. et al., 2005; Bleul et 

al., 1996; Burns J.M. et al., 2006; Cruz-Orego L. et al., 2011].  

ɺ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ SDF-1 ʫʧʨʘʚʣʷʝʪ ʤʠʛʨʘʮʠʝʡ ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ 

ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʨʛʘʥʦʚ [Lewellis S. W., Knaut H., 2012]. 

SDF-1 ʚʳʧʦʣʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ ʚʦ ʚʟʨʦʩʣʦʤ ʦʨʛʘʥʠʟʤʝ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʤ ʜʣʷ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʝʛʦ ʨʝʮʝʧʪʦʨʳ ʥʘ 

ʤʝʤʙʨʘʥʝ, ʥʘʧʨʠʤʝʨ ʜʣʷ B-ʣʠʤʬʦʮʠʪʦʚ ʠ ɻʉʂ [Rankin S. M., 2012]. ʂʨʦʤʝ ʵʪʦʛʦ, 

SDF-1 ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ ʜʣʷ B-ʢʣʝʪʦʢ: ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ, 

ʟʘʱʠʱʘʝʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ɺ-ʢʣʝʪʢʠ ʦʪ ʘʧʦʧʪʦʟʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʣʠʤʬʦʮʠʪʘʨʥʦʤ ʣʝʡʢʦʟʝ [Burger J. A. et al., 2000]. ʇʦʣʘʛʘʶʪ, ʯʪʦ SDF-1 ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ ʚ ʥʠʰʘʭ: ʥʝ ʜʘʸʪ ʨʘʥʴʰʝ ʚʨʝʤʝʥʠ 

ʧʦʢʠʥʫʪʴ ʢʦʩʪʥʳʡ ʤʦʟʛ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʙʠʣʠʟʘʮʠʶ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʦʩʣʝ 

ʪʨʘʚʤʳ.  

ɻʠʧʦʢʩʠʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ SDF-1 ʠ ʩʚʷʟʳʚʘʥʠ ʁʝʛʦ ʩ 

CXCR4 ʨʝʮʝʧʪʦʨʦʤ ɻʉʂ [Ceradini D.J. et al., 2004]. ɺʝʨʦʷʪʥʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʤʦʜʫʣʠʨʫʝʪʩʷ ʵʢʩʧʨʝʩʩʠʷ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ 

[Lataillade J.J. et al., 2000; Hidalgo A. et al., 2001; Liu X. et al., 2011]. ʇʦʩʣʝ 

ʠʥʩʫʣʴʪʘ ʛʠʧʦʢʩʠʯʝʩʢʠʡ ʵʥʜʦʪʝʣʠʡ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʪʨʦʤʙʦʮʠʪʳ ʩʝʢʨʝʪʠʨʫʶʪ ʚ 

ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ SDF-1. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʚʦʟʥʠʢʘʶʱʠʡ ʛʨʘʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʝʤʦʢʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ CXCR4-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʢʨʦʚʴ ʠ ʤʠʛʨʘʮʠʠ ʢ ʦʯʘʛʫ ʧʦʨʘʞʝʥʠʷ [Ceradini D.J. et al., 2004; 

Massberg S. et al., 2006; Youn S.W. et al., 2011]. ɿʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʧʫʪʠ 

ʤʦʙʠʣʠʟʘʮʠʠ (SDF-1/CXCR4) ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʨʘʚʤʳ (ʤʦʜʝʣʴ 

http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/CXC_chemokine_receptors&usg=ALkJrhjbwEe1oEwtb_GkNVqe9q__tQbeqA#CXCR4
http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/Stromal_cell-derived_factor_1&usg=ALkJrhhB9xWUKuy0o2Ob2KlUs0BL_nLoNg#cite_note-16
http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/Stromal_cell-derived_factor_1&usg=ALkJrhhB9xWUKuy0o2Ob2KlUs0BL_nLoNg#cite_note-pmid16107333-17
http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/Stromal_cell-derived_factor_1&usg=ALkJrhhB9xWUKuy0o2Ob2KlUs0BL_nLoNg#cite_note-pmid16107333-17
http://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Lewellis-4
http://ru.wikipedia.org/wiki/B-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82
http://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Rankin-1
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%80%D0%BE%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D0%B0%D1%80%D0%BD%D1%8B%D0%B5_%D0%BB%D0%B5%D0%B9%D0%BA%D0%BE%D0%B7%D1%8B
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D0%B0%D1%80%D0%BD%D1%8B%D0%B5_%D0%BB%D0%B5%D0%B9%D0%BA%D0%BE%D0%B7%D1%8B
http://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Burger-5
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D1%88%D0%B0_%D1%81%D1%82%D0%B2%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
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ʠʰʝʤʠʯʝʩʢʦʡ ʪʢʘʥʠ) ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʜʣʷ ɻʉʂ ʠ ʕʇʂ [Hiasa K. et al., 

2004; Tang Y.L. et al., 2005]. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʫʯʘʩʪʠʝ SDF-1 ʠ CXCR4-ʨʝʮʝʧʪʦʨʘ ʚ 

ʤʦʙʠʣʠʟʘʮʠʠ ʠ ʚʝʨʙʦʚʢʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʄʉʂ ʠ ʄʕʇʂ, ʪʘʢ ʢʘʢ ʦʙʝ ʵʪʠ 

ʧʦʧʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ CXCR4 [Kucia M. et al., 2006; Liu X. et 

al., 2011]. 

SDF-1 ʨʝʛʫʣʠʨʫʝʪʩʷ ʛʠʧʦʢʩʠʝʡ ʠʥʜʫʮʠʨʫʝʤʳʤ ʬʘʢʪʦʨʦʤ 1Ŭ (hypoxia-

inducible factor 1Ŭ ï HIF-1Ŭ)  [Youn S.W. et al., 2011]. ɺ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ 

(ʠʰʝʤʠʷ ʪʢʘʥʝʡ, ʠʥʬʝʢʮʠʷ, ʙʳʩʪʨʳʡ ʪʢʘʥʝʚʦʡ ʨʦʩʪ, ʥʘʧʨʠʤʝʨ, ʨʘʟʚʠʪʠʝ ʵʤʙʨʠʦʥʘ 

ʠʣʠ ʦʧʫʭʦʣʝʚʦʡ ʨʦʩʪ) ʢʣʝʪʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʘʢʪʠʚʠʨʫʶʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʝʥʦʚ, 

ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʛʣʠʢʦʣʠʟ, ʘʥʛʠʦʛʝʥʝʟ ʠ ʛʝʤʦʧʦʵʟ. ʕʪʦ ʛʝʥʳ ʪʘʢʠʭ ʙʝʣʢʦʚ, ʢʘʢ 

ʵʨʠʪʨʦʧʦʵʪʠʥ, ʪʨʘʥʩʬʝʨʨʠʥ, ʨʝʮʝʧʪʦʨ ʪʨʘʥʩʬʝʨʨʠʥʘ, ʬʘʢʪʦʨʘ 1 ʩʪʨʦʤʘʣʴʥʳʭ 

ʢʣʝʪʦʢ (SDF-1), Flk-1, Flt-1, ʪʨʦʤʙʦʮʠʪʘʨʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ɓ (PDGF-ɓ), ʬʘʢʪʦʨ 

ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ (bFGF) ʠ ʜʨʫʛʠʝ ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʦʤ ʛʣʠʢʦʣʠʟʘ. 

ɻʠʧʦʢʩʠʯʝʩʢʠʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʦʪʚʝʪ ʦʧʦʩʨʝʜʫʝʪʩʷ ʧʝʨʚʠʯʥʦ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ HIF, ʩʦʩʪʦʷʱʠʤ ʠʟ ʩʫʙʲʝʜʠʥʠʮ HIF-1Ŭ ʠ HIF-1ɓ. 

ʉʫʙʲʝʜʠʥʠʮʘ HIF-1ɓ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʘʷ ʘʨʠʣ-ʫʛʣʝʚʦʜʥʳʤ ʨʝʮʝʧʪʦʨʦʤ ʠ ʷʜʝʨʥʳʤ 

ʪʨʘʥʩʣʦʢʘʪʦʨʦʤ (aryl hydrocarbon receptor nuclear translocator ï ARNT), 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʢʦʥʩʪʠʪʫʪʠʚʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʢʩʧʨʝʩʩʠʷ HIF-1Ŭ ʩʪʨʦʛʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʪʠʤʫʣʘʤʠ. HIF-1a ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʢʠʩʣʦʨʦʜʘ (>5% O2), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʝʪʝʨʦʜʠʤʝʨʘ 

ʩ ARNT ʠ ʩʪʠʤʫʣʷʮʠʠ ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʛʝʥʦʚ. ʂʦʛʜʘ ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ 

ʥʦʨʤʘʣʠʟʫʝʪʩʷ, HIF-1a ʛʠʜʨʦʢʩʠʣʠʨʫʝʪʩʷ ʚ ʦʩʪʘʪʢʘʭ ʧʨʦʣʠʥʘ 402 ʠ 577 ʠ ʚ ʪʘʢʦʤ 

ʚʠʜʝ ʨʘʩʧʦʟʥʘʝʪʩʷ pVHL (von Hippel-Lindau) ï ʯʣʝʥʦʤ ʢʦʤʧʣʝʢʩʘ 

ʫʙʠʢʚʠʪʠʥʠʨʦʚʘʥʠʷ E3, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʫʙʠʢʚʠʪʠʥ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ 

ʜʝʛʨʘʜʘʮʠʠ 26S-ʧʨʦʪʝʦʩʦʤʦʡ. 

ʄʝʭʘʥʠʟʤ SDF-1-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ. ɽʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʧʦʩʣʝ ʪʨʘʚʤʳ 

ʮʠʨʢʫʣʠʨʫʶʱʠʡ SDF-1 ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ʢʣʝʪʦʢ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʯʝʨʝʟ 

ʜʝʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʨʝʮʝʧʪʦʨʦʚ CXCR4 [Ceradini D.J. et al., 2004] ʠ ʫʩʠʣʝʥʠ ̫

ʘʢʪʠʚʥʦʩʪʠ ʤʘʪʨʠʢʩʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ 9 (matrix metallopeptidase 9 (MMP-9)) 
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ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʬʝʨʤʝʥʪʘ ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʨʝʤʦʜʫʣʷʮʠʠ 

ʩʪʨʫʢʪʫʨ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ [Heissig B. et al., 2002]. ʇʦʩʣʝ ʤʦʙʠʣʠʟʘʮʠʠ 

ʢʣʝʪʢʠ ʤʠʛʨʠʨʫʶʪ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ ʟʦʥʳ ʠʰʝʤʠʯʝʩʢʦʡ 

ʪʨʘʚʤʳ, ʟʘʪʝʤ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʧʨʝʦʜʦʣʝʚʘʶʪ CXCR4 ʜʝʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, 

ʧʨʦʠʩʭʦʜʠʪ ʤʠʛʨʘʮʠʷ ʢ ʦʯʘʛʫ ʧʦʨʘʞʝʥʠʷ ʠ ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʘʜʛʝʟʠʷ [Peled A. 

et al., 1999; Ceradini D.J. et al., 2004].  

ʆʢʩʠʜ ʘʟʦʪʘ (NO) ï ʵʪʦ ʩʠʛʥʘʣʴʥʘʷ ʤʦʣʝʢʫʣʘ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʛʦʤʝʦʩʪʘʟʝ ʩʦʩʫʜʦʚ.  NO ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

SDF-1 ʠ CXCR4 ʨʝʮʝʧʪʦʨʘ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʚʤʳ. 

ʕʥʜʦʪʝʣʠʘʣʴʥʘʷ ʩʠʥʪʘʟʘ ʦʢʩʠʜʘ ʘʟʦʪʘ (endothelial nitric oxide synthase (eNOS)) 

ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ SDF-1 ʯʝʨʝʟ ʮɻʄʌ-ʟʘʚʠʩʠʤʳʡ ʤʝʭʘʥʠʟʤ ʚ ʠʰʝʤʠʯʝʩʢʦʡ 

ʪʢʘʥʠ ʤʳʰʠ [Li  N. et al., 2009]. ɹʣʦʢʠʨʦʚʘʥʠʝ eNOS ʠʥʛʠʙʠʨʫʝʪ SDF-1-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʭʦʤʠʥʛ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ [Hiasa K. et al., 

2004]. ʂʨʦʤʝ ʵʪʦʛʦ, eNOS ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʷ ʯʝʨʝʟ ICAM-1- ʠ 

CXCR4-ʟʘʚʠʩʠʤʳʝ ʤʝʭʘʥʠʟʤʳ [Kaminski A. et al., 2008]. Intercellular adhesion 

molecule-1 (ICAM-1) ï ʵʪʦ ʤʦʣʝʢʫʣʘ ʤʝʞʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ 1 ʪʠʧʘ, ʤʦʣʝʢʫʣʘ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʫʧʝʨʩʝʤʝʡʩʪʚʫ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ.  

ʊʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʨʝʮʝʧʪʦʨʥʳʡ ʙʝʣʦʢ 1 ʪʠʧʘ ï notch homolog 1, translocation-

associated (Notch1). Notch-ʩʠʛʥʘʣʠʟʘʮʠʷ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ 

ʨʘʟʚʠʪʠʠ, ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚʦ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʘʭ ʚʟʨʦʩʣʦʛʦ ʦʨʛʘʥʠʟʤʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʛʫʣʷʮʠʠ ʩʘʤʦʦʙʥʦʚʣʝʥʠʷ, ʵʢʩʧʘʥʩʠʠ, ʚʳʞʠʚʘʥʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ [Varnum-Finney B. et al., 2000; Conboy I.M. et 

al., 2005; Mizutani K. et al., 2007]. ɺʘʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Notch1 ʩ ʝʛʦ ʣʠʛʘʥʜʦʤ 

Jagged ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʜʣʷ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ Mʉʂ ʠ ʕʇʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʥʘ ʤʦʜʝʣʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʫ 

ʤʳʰʝʡ [Kwon S.M. et al., 2008; Li  Y. et al., 2011]. ʄʝʭʘʥʠʟʤ ʵʪʦʛʦ ʵʬʬʝʢʪʘ, 

ʦʪʯʘʩʪʠ ʩʚʷʟʘʥ ʩ CXCR4 ʨʝʮʝʧʪʦʨʦʤ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 

CXCR4 ʨʝʮʝʧʪʦʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʄʉʂ ʫ Notch-ʥʦʢʘʫʪʥʳʭ 

ʤʳʰʝʡ [Li  Y. et al., 2011]. Wang Y.C. et al. (2009) ʦʙʥʘʨʫʞʠʣʠ Notch-

http://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%82%D1%80%D0%B8%D0%BA%D1%81
http://humbio.ru/humbio/immunology/imm-gal/00120cc3.htm
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ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʨʝʛʫʣʷʮʠʶ CXCR4 ʨʝʮʝʧʪʦʨʘ ʚ ʢʣʝʪʢʘʭ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ [Wang Y.C. et al., 2009]. 

CCL2 (C-C motif ligand 2) ʠʣʠ MCP-1 (Monocyte Chemoattractant Protein 1) ï

 ʮʠʪʦʢʠʥ, ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ CC-ʭʝʤʦʢʠʥʦʚ (ɓ-ʭʝʤʦʢʠʥʦʚ). ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʦʱʥʳʡ ʬʘʢʪʦʨ ʭʝʤʦʪʘʢʩʠʩʘ ʤʦʥʦʮʠʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʘʢʪʠʚʥʦʩʪʴʶ ʢʣʝʪʦʢ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʠʭ ʤʠʛʨʘʮʠʠ ʢ ʦʯʘʛʫ ʚʦʩʧʘʣʝʥʠʷ. ʈʝʮʝʧʪʦʨʦʤ ʜʣʷ MCP-1 ʷʚʣʷʝʪʩʷ CCR2 (C-C 

chemokine receptor type 2 ʠʣʠ CD192 (ʢʣʘʩʪʝʨ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 192)). ʅʘ 

ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʄʉʈ-1 ʩ ʨʝʮʝʧʪʦʨʦʤ CCR2 ʜʣʷ ʭʦʤʠʥʛʘ ʠ ʧʨʠʞʠʚʣʝʥʠʷ ʚ ʦʯʘʛʝ 

ʧʦʨʘʞʝʥʠʷ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ [Belema-Bedada F. et al., 2008]. 

ʕʢʩʧʨʝʩʩʠʷ CCR2 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʦʩʧʘʣʝʥʠʷ ʫ ʤʳʰʝʡ [Si Y., Tsou C.L., Croft K., Charo I.F., 

2010]. MCP-1-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʤʠʛʨʘʮʠʷ ʠ ʭʝʤʦʪʘʢʩʠʩ ʤʦʙʠʣʴʥʳʭ ʢʣʝʪʦʢ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʤʝʣʣʠʧʦʜʠʡ ʦʪ ʠʭ ʪʝʣʘ ʧʫʪʝʤ ʩʦʢʨʘʱʝʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʥʠʪʝʡ ʘʢʪʠʥʘ ʮʠʪʦʩʢʝʣʝʪʘ [Belema-Bedada F. et al., 2008]. ʆʜʥʘʢʦ ʧʦ 

ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ MCP-1/CCR2 ʧʫʪʴ ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʝ ʩʪʦʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʜʣʷ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʢʘʢ ʢ ʧʨʠʤʝʨʫ SDF-1/CXCR4 

ʩʠʛʥʘʣʠʟʘʮʠʷ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪʩʷ  ʥʠʟʢʘʷ ʵʢʩʧʨʝʩʩʠʷ CCR2 ʨʝʮʝʧʪʦʨʘ ʫ ʕʇʂ ʫ 

ʯʝʣʦʚʝʢʘ [Walenta K.L., Bettink S., Bohm M., Friedrich E.B., 2011]. 

ʊʘʢʠʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ ʢʘʢ , ʚʘʩʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ (VEGF) ʠ ɻ-

ʂʉʌ  (G-CSF) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʣʝʢʫʣ ʤʦʙʠʣʠʟʘʮʠʠ ʠ 

ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠ 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭ. ʊʘʢ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ 

ʪʨʘʚʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʰʝʤʠʯʝʩʢʦʤ ʧʦʚʨʝʞʜʝʥʠʠ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ VEGF ʠ G-CSF ʩʦʜʝʡʩʪʚʫʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʩʦʩʫʜʦʚ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ [Hopkins S.P. et al., 1998; 

Hattori K.  et al., 2001; Wu X. et al., 2008; Pitchford S.C. et al., 2009]. ʕʢʟʦʛʝʥʥʳʡ ɻ-

ʂʉʌ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ɻʉʂ ʠ ʕʇʂ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

SDF-1 ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʫ ʤʳʰʝʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʝʪʩʷ ʛʨʘʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D0%BA%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D1%82%D0%B0%D0%BA%D1%81%D0%B8%D1%81
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%86%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%9C%D0%BB%D0%B5%D0%BA%D0%BE%D0%BF%D0%B8%D1%82%D0%B0%D1%8E%D1%89%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D0%BF%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
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ʭʝʤʦʢʠʥʘ ʚ ʦʙʣʘʩʪʠ ʪʨʘʚʤʳ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʵʢʩʧʨʝʩʩʠʠ CXCR4 ʥʘ ɻʉʂ [Levesque 

J.P. et al., 2003; Pitchford S.C. et al., 2009]. ɺ ʩʚʦʝʤ ʩʦʦʙʱʝʥʠʠ S.C. Pitchford ʩ 

ʩʦʘʚʪʦʨʘʤʠ (2009) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ VEGF ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʬʠʣʝʤ 

VEGFR ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. ʊʘʢ, ʫ ʤʳʰʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʤʦʙʠʣʠʟʘʮʠʠ ɻʉʂ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ VEGF ʩ 

VEGF-ʨʝʮʝʧʪʦʨʦʤ-1 (VEGFR-1), ʠ ʩʪʠʤʫʣʷʮʠʷ ʤʠʛʨʘʮʠʠ ʕʇʂ ʠ ʚʳʞʠʚʘʥʠʝ ʚ 

ʫʯʘʩʪʢʝ ʪʨʘʚʤʳ ʯʝʨʝʟ VEGF-ʨʝʮʝʧʪʦʨ-2 (VEGFR-2) [Pitchford S.C. et al., 

2009]. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʘʩʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ (VEGF), ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ HIF-1Ŭ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʫ ʤʳʰʝʡ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 

ʨʘʟʚʠʪʠʠ [Oladipupo S. et al., 2007]. 

ʋ ʯʝʣʦʚʝʢʘ VEGF ʠ G-CSF ʤʦʛʫʪ ʠʥʠʮʠʨʦʚʘʪʴ ʠʰʝʤʠʶ ʢʦʥʝʯʥʦʩʪʝʡ ʠ 

ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʟʘ ʩʯʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ʠ ʤʠʛʨʘʮʠʠ ʚ ʟʦʥʫ ʧʦʨʘʞʝʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʵʥʜʦʛʝʥʥʳʭ ʢʣʝʪʦʢ [Hasselblatt M. et al., 2007; 

Brandao D. et al., 2011]. 

ɸʜʛʝʟʠʷ ʢʣʝʪʦʢ, ʪʨʘʥʩʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʠ ʤʠʛʨʘʮʠʷ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ 

ʤʘʪʨʠʢʩʝ. ʇʦʩʣʝ ʤʦʙʠʣʠʟʘʮʠʠ ʠ ʭʦʤʠʥʛʘ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢ ʦʙʣʘʩʪʠ ʪʨʘʚʤʳ, 

ʦʪʤʝʯʘʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʤʦʣʝʢʫʣ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʠʭ ʧʦ ʩʦʩʫʜʘʤ ʠ 

ʘʜʛʝʟʠʠ, ʪʨʘʥʩʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʠ ʤʠʛʨʘʮʠʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʝʣʝʢʪʠʥʳ (ʈ-ʩʝʣʝʢʪʠʥ, E-ʩʝʣʝʢʪʠʥ) ʦʪʥʦʩʷʪ ʢ ʤʦʣʝʢʫʣʘʤ ʜʚʠʞʝʥʠʷ 

ʢʣʝʪʦʢ [Ruster B. et al., 2006; Thankamony S.P., Sackstein R., 2011], 

ʙʝʣʦʢ/ʠʥʪʝʛʨʠʥʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (VCAM-1/VLA -4, ICAM-1/ɓ2 ʠʥʪʝʛʨʠʥ) ï ʢ 

ʤʦʣʝʢʫʣʘʤ ʘʜʛʝʟʠʠ [Yoon C.H. et al., 2006; Ruster B. et al., 2006; Thankamony S.P., 

Sackstein R., 2011], ʭʝʤʦʢʠʥʳ (CXCL9, CXCL16, CCL20, CCL25) ï ʢ ʤʦʣʝʢʫʣʘʤ 

ʪʨʘʥʩʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ [Chamberlain G., Smith H., Rainger G.E., Middleton 

J., 2011], ʨʘʟʨʫʰʘʶʱʠʝ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ ʬʝʨʤʝʥʪʳ/ʠʥʛʠʙʠʪʦʨʳ (ʄʄʈ-2, 

ʄʄʈ-9, ʪʢʘʥʝʚʳʡ ʠʥʛʠʙʠʪʦʨ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ-2) ʚʘʞʥʳ ʜʣʷ ʢʣʝʪʦʯʥʦʡ 

ʤʠʛʨʘʮʠʠ ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʪʢʘʥʠ [Ries C. et al., 2007; Tondreau T. et al., 

2009]. ʉʦʛʣʘʩʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʵʪʦʡ ʩʣʦʞʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʝʪʠ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʚʤʳ 

ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʚ ʧʦʚʨʝʞʜʝʥʥʦʤ ʫʯʘʩʪʢʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʩʪʚʦʣʦʚʳʭ ʠ 
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ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʠ ʚʦʚʣʝʢʘʪʴ ʠʭ ʚ 

ʧʨʦʮʝʩʩʳ ʢʣʝʪʦʯʥʦʡ ʠ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ. 

 

 

 

1.3.6. ʉʪʨʘʪʝʛʠʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ 

ʵʥʜʦʛʝʥʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʫʶ ʨʝʛʝʥʝʨʘʮʠʶ 

 

 

ɻʝʥʝʨʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʨʝʢʨʫʪʠʨʫʝʤʳʭ ʠʟ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʚ ʧʦʚʨʝʞʜʝʥʥʳʝ ʪʢʘʥʠ ʧʨʠ ʠʥʩʫʣʴʪʝ, ʠʰʝʤʠʠ, ʬʠʙʨʦʟʝ, ʜʠʘʙʝʪʝ, ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨ., ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ. ʆʜʥʘʢʦ ʧʨʠʯʠʥʳ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʦʪʚʝʪʘ ʵʥʜʦʛʝʥʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʪʷʞʝʣʳʭ ʪʨʘʚʤʘʭ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʶʪʩʷ ʥʝʷʩʥʳʤʠ. ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ 

ʦʪʤʝʯʘʣʘʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ (ʤʳʰʠ) [Balsam L.B. et al., 2004; 

Qian H. et al., 2008; Schuh A. et al., 2008; Dawn B, Tiwari S, Kucia MJ, et al., 2008; Si 

Y., Tsou C.L., Croft K., Charo I.F., 2010; Fan Y. et al., 2010; Lam C.F. et al., 2011; 

Nakamura T. et al., 2011; Borlongan C.V. et al., 2011; Pati S. et al., 2011; Zhao W. et 

al., 2012], ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʢʣʠʥʠʢʝ ʪʝʨʘʧʠʷ ʩ ʫʯʘʩʪʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʙʳʣʘ ʥʝ ʩʪʦʣʴ ʫʩʧʝʰʥʘ [Malliaras K, Kreke M, Marban E., 2011]. ʕʪʦ 

ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʯʘʩʪʠʯʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʜʠʟʘʡʥʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [Hoover-Plow J., Gong Y., 2012]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ῤʤʦʜʥʦʩʪʴῤ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʥʜʦʛʝʥʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʩʪʨʝʤʣʝʥʠʷ 

ʧʦʣʫʯʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʧʦʜʭʦʜʷʪ ʢ 

ʧʨʦʙʣʝʤʝ ʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʣʘʛʦʜʘʨʷ ʧʫʙʣʠʢʘʮʠʷʤ Teng C.J. et al. (2006), Iso Y. et al. 

(2007), Burst V.R. et al. (2010) ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʤʘʣʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʦʯʘʛ ʧʦʚʨʝʞʜʝʥʠʷ ʫ 

ʞʠʚʦʪʥʳʭ ʥʘ ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ ʪʨʘʚʤ [Teng CJ, Luo J, Chiu RC, Shum-
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Tim D., 2006; Iso Y. et al., 2007; Burst V.R. et al., 2010]. ʅʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʫ ʧʘʮʠʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʤʝʞʚʠʜʦʚʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʬʝʥʦʪʠʧʝ ʠ ʬʠʟʠʦʣʦʛʠʠ ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʤʳʰʝʡ ʠ ʯʝʣʦʚʝʢʘ [Ginis I. et al., 2004; Demetrius L., 2005].  

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʫ 

ʯʝʣʦʚʝʢʘ T.I. Van Der Spoel ʩ ʢʦʣʣʝʛʘʤʠ (2011) ʧʨʦʚʝʣ ʤʝʪʘ-ʘʥʘʣʠʟ (meta-analysis) 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʥʦʛʠʭ ʛʨʫʧʧ ʥʝʟʘʚʠʩʠʤʳʭ ʘʚʪʦʨʦʚ. 

ʄʝʪʘ-ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʩʪʚʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ 

ʠʰʝʤʠʠ ʩʝʨʜʮʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [Van Der Spoel T.I. et al., 

2011]. ʆʛʨʘʥʠʯʝʥʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʧʦʜʪʦʣʢʥʫʣʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʫʩʠʣʝʥʠʷ ʬʫʥʢʮʠʠ ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʧʨʠ 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭ ʬʫʥʢʮʠʡ ʠ ʩʪʨʫʢʪʫʨ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ. ʕʪʠ ʧʦʜʭʦʜʳ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ 

ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʵʥʜʦʛʝʥʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʢʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ - ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪʚʝʪʘ ʵʥʜʦʛʝʥʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

ʧʘʮʠʝʥʪʘ ʧʦʩʣʝ ʪʨʘʚʤʳ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʜʣʷ ʢʣʠʥʠʢʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʠʣʫ ʪʦʛʦ, 

ʯʪʦ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʜʦʥʦʨʩʢʠʭ ʢʣʝʪʦʢ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʩʦʜʝʡʩʪʚʠʝ ʤʦʙʠʣʠʟʘʮʠʠ ʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʝʡ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʚʳʭʦʜʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʢʨʦʚʴ, ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʣʘʥʪʘʥʪʘ [Brauninger S. et al., 2012]. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʫʣʘ ʵʥʜʦʛʝʥʥʳʭ ʢʣʝʪʦʢ ʩ ʨʝʛʝʥʝʨʘʪʠʚʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. ʊʘʢ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʙʠʣʠʟʦʚʘʪʴ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ɻʉʂ, ʄʉʂ, ʕʇʂ ʠ ʄʕʇʂ 

ʚ ʮʠʨʢʫʣʷʮʠʶ [Shepherd R.M. et al., 2006;  Broxmeyer H.E. et al., 2007; Kucia M.J. et 

al., 2008; Pitchford S.C. et al., 2009], ʧʨʠ ʵʪʦʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʦʙʠʣʠʟʫʝʤʦʛʦ ʪʠʧʘ ʢʣʝʪʦʢ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʛʝʥʪʘ [Pitchford S.C. et al., 2009]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʝʥʪʦʚ, ʤʦʙʠʣʠʟʫʶʱʠʭ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʥʘ 

ʨʘʟʥʳʭ ʤʦʜʝʣʷʭ ʪʨʘʚʤ. ʊʘʢ, ʩʠʩʪʝʤʥʦʝ ʚʚʝʜʝʥʠʝ ɻ-ʂʉʌ ʤʦʙʠʣʠʟʫʝʪ ɻʉʂ, ʕʇʂ ʠ 
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ʄʉʂ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʠ 

ʪʨʘʚʤʠʨʦʚʘʥʥʦʛʦ ʤʦʟʛʘ, ʧʝʯʝʥʠ ʠ ʢʨʦʚʠ [Takamiya M. et al., 2006; Liu F. et al., 

2006; Wu X. et al., 2008; Deng J. et al., 2009]. ɺʳʰʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ɻ-ʂʉʌ 

ʫʤʝʥʴʰʘʝʪ ʫʨʦʚʝʥʴ SDF-1 ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ [Levesque J.P. et  al., 2003]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʳ ʮʠʪʦʢʠʥʘ ʦʧʦʩʨʝʜʦʚʘʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ SDF-1 ʩ CXCR4 

ʨʝʮʝʧʪʦʨʦʤ. ʄʦʙʠʣʠʟʫʝʪ ɻʉʂ ʠ ʫʤʝʥʴʰʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʝʥʠ ʫ ʢʨʳʩ ʧʨʠ 

ʦʩʪʨʦʡ ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʣʝʨʠʢʩʘʬʦʨ  (plerixafor, ʘʥʪʘʛʦʥʠʩʪ CXCR4) 

[Mark A.L. et al., 2010]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʣʝʨʠʢʩʘʬʦʨʘ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʩ ɻ-ʂʉʌ. ʀʪʘʢ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʴ SDF-

1/CXCR4 - ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʚ ʤʦʙʠʣʠʟʘʮʠʠ ʉʂ ʧʨʠ ʧʘʪʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʙʣʦʢʘʜʦʡ CXCR4 ʨʝʮʝʧʪʦʨʘ ʢʣʝʪʢʠ ʤʦʛʣʠ ʜʦʩʪʠʯʴ 

ʧʦʚʨʝʞʜʝʥʥʦʡ ʪʢʘʥʠ ʩʣʝʜʫʝʪ ʚʦʚʣʝʢʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʭʦʤʠʥʛʘ. 

ʇʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʠʥʛʠʙʠʪʦʨʘ ʬʦʩʬʦʜʠʵʩʪʝʨʘʟʳ 3 ʮʠʣʦʩʪʘʟʦʣʘ 

(cilostazol) ʚʳʟʳʚʘʝʪ ʤʦʙʠʣʠʟʘʮʠʶ ʕʇʂ ʯʘʩʪʠʯʥʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ SDF-

1 ʚ ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ [Kawabe-Yako R. et al., 2011]. ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʘʨʪʝʨʠʘʣʴʥʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʮʠʣʦʩʪʘʟʦʣ ʧʦʚʳʰʘʝʪ ʵʢʩʧʨʝʩʩʠʶ CXCR4 ʨʝʮʝʧʪʦʨʘ, 

ʩʝʢʨʝʮʠʶ ʠʥʪʝʛʨʠʥʘ Ŭvɓ3 ʠ VEGF ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʧʨʦʛʝʥʠʪʦʨʥʳʤʠ ʢʣʝʪʢʘʤʠ, 

ʧʨʠ ʵʪʦʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʕʇʂ-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʠʥʛʠʙʠʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʦʠʥʪʠʤʳ ʠ ʫʩʢʦʨʝʥʠʝ ʧʦʚʪʦʨʥʦʡ ʵʥʜʦʪʝʣʠʟʘʮʠʠ [Kawabe-Yako R. et al., 

2011]. ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʚʝʜʝʥʠʠ ʘʛʝʥʪʦʚ, 

ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ PI3K/AKT/mTOR. 

ʎʝʥʪʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ 

PI3K/AKT/mTOR  ʷʚʣʷʶʪʩʷ ʬʝʨʤʝʥʪʳ ʬʦʩʬʦʠʥʦʟʠʪʠʜ-3-ʢʠʥʘʟʘ (PI3K), 

ʢʠʥʘʟʳ AKT ʠ mTOR. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʜʠʥ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ, ʦʪʚʝʯʘʝʪ ʟʘ ʫʭʦʜ ʦʪ ʘʧʦʧʪʦʟʘ, 

ʨʦʩʪ, ʧʨʦʣʠʬʝʨʘʮʠʶ, ʤʝʪʘʙʦʣʠʟʤ. ʆʜʥʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʭ 

ʬʫʥʢʮʠʡ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ï ʵʪʦ ʨʘʙʦʪʘ ʩʝʨʜʮʘ [McCubrey J. A. et al., 2012]. 

ɺʘʞʥʳʤ ʤʝʜʠʘʪʦʨʦʤ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʤʦʜʠʬʠʢʘʪʦʨʦʤ ʨʝʘʢʮʠʡ ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ 

ʵʥʜʦʪʣʠʘʣʴʥʘʷ NO-ʩʠʥʪʘʟʘ, III ʪʠʧ (eNOS). ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, eNOS ʫʯʘʩʪʚʫʝʪ ʚ 

ʤʦʙʠʣʠʟʘʮʠʠ ʕʇʂ ʠ ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠʭ ʨʝʛʝʥʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%83%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D0%B8%D0%BD%D0%BE%D0%B7%D0%B8%D1%82%D0%B8%D0%B4-3-%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B5%D0%B8%D0%BD%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0_B
https://ru.wikipedia.org/wiki/MTOR
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%83%D1%82%D1%8C_PI3K/AKT/mTOR#cite_note-CSB-1
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ʦʧʪʠʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [Urao N. et al., 2006; Gensch C. et al., 2007; Li  X., 

Xu B., 2009]. ʊʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ eNOS ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʉʂ ʚ ʩʝʨʜʮʝ, ʣʝʛʢʠʭ ʠ ʤʷʛʢʠʭ 

ʪʢʘʥʷʭ, ʩʪʠʤʫʣʷʮʠʠ ʠʭ ʚ ʮʝʣʷʭ ʨʝʛʝʥʝʨʘʮʠʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʰʝʤʠʯʝʩʢʠʭ 

ʠ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʷʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʝ ʠʥʲʝʢʮʠʠ ʪʘʢʠʭ 

ʭʝʤʦʢʠʥʦʚ ʢʘʢ SDF-1 ʠ E-ʩʝʣʝʢʪʠʥ (ʘʥʛʣ. E-selectin, CD62E) [Sasaki T. et al., 2007; 

Oh I.Y. et al., 2007; Hannoush E.J. et al., 2011]. ʆʜʥʘʢʦ ʤʝʩʪʥʳʝ ʠʥʲʝʢʮʠʠ 

ʮʠʪʦʢʠʥʦʚ ʥʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʉʂ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʩʠʣʫ 

ʙʳʩʪʨʦʡ ʜʝʛʨʘʜʘʮʠʠ ʤʦʣʝʢʫʣ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʮʠʠ 

ʵʥʜʦʛʝʥʥʳʭ ʢʣʝʪʦʢ D.P. Cross ʠ C. Wang (2011) ʧʨʠʟʳʚʘʶʪ ʫʯʠʪʳʚʘʪʴ ʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʮʠʪʦʢʠʥʳ, ʚʳʩʚʦʙʦʞʜʘʝʤʳʝ ʧʦʩʣʝ ʪʨʘʚʤʳ, ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʧʨʠʟʚʘʥʳ ʦʛʨʘʥʠʯʠʪʴ ʨʝʘʢʮʠʶ ʵʥʜʦʛʝʥʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

[Cross D.P., Wang C., 2011]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʥʦʡ ʪʝʨʘʧʠʠ ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʴʥʦ (ʚ ʤʝʩʪʝ ʪʨʘʚʤʳ) 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʵʢʩʧʨʝʩʩʠʶ ʪʨʘʥʩʛʝʥʘ ʩ ʠʟʚʝʩʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. 

ʊʘʢ, ʣʦʢʘʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ HIF-1Ŭ ʠ SDF-1 ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʠʪʦʢʠʥʦʚ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʂ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʰʝʤʠʠ ʠ 

ʫʩʢʦʨʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʩʦʩʫʜʦʚ [Hiasa K. et al., 2004; Kwon S.M. et al., 2008; 

Haider H., Jiang S., Idris N.M., Ashraf M., 2008; Huang M. et al., 2011]. ʄʝʞʜʫ ʪʝʤ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʪʨʘʥʩʛʝʥʘ ʚʠʨʫʩʥʳʤ ʚʝʢʪʦʨʦʤ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦ. ʕʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʪʝʟʘ ʮʠʪʦʢʠʥʘ ʚ 

ʢʦʥʮʝ ʛʝʥʥʦʡ ʪʝʨʘʧʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʥʝʦʙʨʘʪʠʤʦʡ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʮʝʩʩʘ. ʊʘʢʦʝ 

ʧʦʣʦʞʝʥʠʝʤ ʜʝʣ ʚʳʩʪʫʧʘʝʪ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʛʝʥʥʦʡ ʪʝʨʘʧʠʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʥʘʜʝʞʠʚʘʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʩʝʣʝʢʪʠʚʥʘʷ 

ʤʦʜʫʣʷʮʠʷ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ʨʝʛʫʣʷʮʠʠ ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ. ɺ ʤʝʥʝʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣ̫ ʢʣʠʥʠʢʠ, ʤʦʙʠʣʠʟʘʮʠʠ ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʦʜʥʠʤ ʘʛʝʥʪʦʤ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʥʝ 

ʚʳʷʚʣʝʥʦ [Abdel-Latif A. et al., 2008]. ɺ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʞʠʚʦʪʥʳʭ 
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ʤʦʜʝʣʷʭ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʣʦʢʘʣʴʥʘʷ ʜʦʩʪʘʚʢʘ ʢʦʤʧʣʝʢʩʘ 

ʮʠʪʦʢʠʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʩʠʩʪʝʤʥʫʶ ʤʦʙʠʣʠʟʘʮʠʶ, ʦʢʘʟʘʣʘʩʴ  ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ, 

ʯʝʤ ʤʦʥʦʪʝʨʘʧʠʷ [Askari A.T. et al. , 2003; Hannoush E.J. et al., 2011; Shin J.W. et 

al., 2011; Ko I.K. et al., 2012].  

ʀʪʘʢ, ʵʥʜʦʛʝʥʥʳʝ ʩʪʚʦʣʦʚʳʝ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʢʣʝʪʢʠ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʨʝʛʝʥʝʨʘʮʠʶ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʧʨʠ ʪʨʘʚʤʘʭ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʤ ʩʪʚʦʣʦʚʳʤ 

ʢʣʝʪʢʘʤ, ʤʝʟʝʥʭʠʤʘʣʴʥʳʤ ʩʪʚʦʣʦʚʳʤ ʢʣʝʪʢʘʤ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ ʧʨʦʛʝʥʠʪʦʨʥʳʤ 

ʢʣʝʪʢʘʤ ʠ ʤʘʣʳʤ ʵʤʙʨʠʦʥʘʣʴʥʦ-ʧʦʜʦʙʥʳʤ ʢʣʝʪʘʤ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʫʯʘʩʪʠʝ ʵʪʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʪʘʢʠʭ ʪʠʧʦʚʳʭ ʨʝʘʢʮʠʷʭ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʢʘʢ ʚʦʩʧʘʣʝʥʠʝ, ʬʠʙʨʦʟ ʠ ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ. ʅʘʰʝ 

ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʦʚʝʜʝʥʠʷ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʛʝʥʝʨʘʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʧʨʦʜʚʠʥʫʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʧʝʨʝʜ: ʦʪ 

ʢʦʥʩʪʘʪʘʮʠʠ ʬʘʢʪʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʦ ʩʣʦʞʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʫʣʦʚ 

ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ. ɹʝʟʫʩʣʦʚʥʦ ʠʟʫʯʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʉʂ (ʤʦʙʠʣʠʟʘʮʠʷ, ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ, ʤʠʛʨʘʮʠʷ, 

ʭʦʤʠʥʛ, ʧʨʠʞʠʚʣʝʥʠʝ, ʧʨʦʣʠʬʝʨʘʮʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʠ ʜʨ.) ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʦ 

ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʫʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʜʦʛʝʥʥʳʭ ʉʂ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ. ɸʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʨʝʛʝʥʝʨʘʪʠʚʥʫʶ ʤʝʜʠʮʠʥʫ ʟʥʘʥʠʷ ʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʧʦʩʣʝ ʪʨʘʚʤʳ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʙʘʟʘ ʜʣʷ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ: ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ʧʦ ʩʦʟʜʘʥʠʶ ex vivo ʥʝʦ-ʦʨʛʘʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʩʪʚʦʣʦʚʳʭ/ 

ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʢʦʥʩʪʨʫʢʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʤʘʪʨʠʢʩʘ.  
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1.4.  ʈʦʣʴ ʩʝʨʦʪʦʥʠʥʘ ʚ ʚʦʩʧʘʣʝʥʠʠ, ʬʠʙʨʦʟʝ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ  

 

 

1.4.1. ʉʝʨʦʪʦʥʠʥ (ʣʦʢʘʣʠʟʘʮʠʷ, ʧʦʜʪʠʧʳ ʠ ʩʪʨʫʢʪʫʨʘ ʨʝʮʝʧʪʦʨʦʚ, 

ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʵʬʬʝʢʪʳ) 

 

 

ʉʝʨʦʪʦʥʠʥ (5-ʛʠʜʨʦʢʩʠʪʨʠʧʪʘʤʠʥ; 5-hydroxytryptamine, 5-HT) ʦʩʥʦʚʥʦʡ 

ʤʝʜʠʘʪʦʨ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʩʝʨʦʪʦʥʠʥ 

ʦʪʥʦʩʠʪʩʷ ʢ ʙʠʦʛʝʥʥʳʤ ʘʤʠʥʘʤ, ʢʣʘʩʩʫ ʪʨʠʧʪʘʤʠʥʦʚ. ʀʟ ʪʨʠʧʪʦʬʘʥʘ ʩʝʨʦʪʦʥʠʥ 

ʧʦʣʫʯʘʶʪ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 5-ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʬʝʨʤʝʥʪʦʤ 5-

ʪʨʠʧʪʦʬʘʥʛʠʜʨʦʢʩʠʣʘʟʦʡ 5-ʛʠʜʨʦʢʩʠʪʨʠʧʪʦʬʘʥ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʶ ʬʝʨʤʝʥʪʦʤ ʪʨʠʧʪʦʬʘʥʜʝʢʘʨʙʦʢʩʠʣʘʟʦʡ [Green A.R., 2006; 

Maclean M.R., Dempsie Y., 2010]. ʋ ʯʝʣʦʚʝʢʘ ʣʫʯʰʝ ʚʩʝʛʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʨʦʣʴ 

5-ʅʊ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʎʅʉ), ʛʜʝ ʘʤʠʥ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʘ ʚ ʥʝʡʨʦʥʥʳʭ ʩʠʥʘʧʩʘʭ ʠ ʚʣʠʷʝʪ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ: ʵʤʦʮʠʦʥʘʣʴʥʦʝ, ʧʠʱʝʚʦʝ ʠ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ, 

ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʷʪʴ, ʮʠʢʣ ʩʦʥ-ʙʦʜʨʩʪʚʦʚʘʥʠʝ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʶ [Derek A. Mann, 

Fiona Oakley, 2013]. ʅʘʨʷʜʫ ʩ ʛʠʩʪʘʤʠʥʦʤ ʩʝʨʦʪʦʥʠʥ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʙʦʣʝʚʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʨʘʟʜʨʘʞʝʥʠʠ ʩʝʥʩʦʨʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ ʩʚʦʙʦʜʥʦʛʦ ʩʝʨʦʪʦʥʠʥʘ ʚ ʢʨʦʚʠ 

ʦʯʝʥʴ ʥʠʟʢʠʡ. ʆʩʥʦʚʥʦʝ ʤʝʩʪʦ ʩʠʥʪʝʟʘ 5-ʅʊ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʚʥʝ ʎʅʉ - ʵʪʦ 

ʵʥʪʝʨʦʭʨʦʤʘʬʬʠʥʥʳʝ ʢʣʝʪʢʠ ʢʠʰʝʯʥʠʢʘ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʣʝʛʦʯʥʳʭ 

ʘʨʪʝʨʠʡ [Eddahibi S. et al., 2006;  Sullivan C.C. et al., 2003; Maclean M.R., Dempsie 

Y., 2010]. ʕʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʥʝ ʪʦʣʴʢʦ ʩʠʥʪʝʟʠʨʫʶʪ ʥʝʡʨʦʤʝʜʠʘʪʦʨ 

ʩʝʨʦʪʦʥʠʥ [Dempsie Y, MacLean MR., 2008;  Eddahibi S. et al., 2006; Maclean MR, 

Dempsie Y., 2010; Morecroft I et al., 2007], ʥʦ ʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʠ ʠʥʛʠʙʠʨʫʶʱʠʝ ʨʝʮʝʧʪʦʨʳ ʩʝʨʦʪʦʥʠʥʘ [Dempsie Y, MacLean 

MR., 2008; Kawahara K  et al., 2008; Maassen Van Den Brink A et al., 2008;  MacLean 

MR., 2007; MacLean MR, Dempsie Y., 2009]. ɺ ʢʠʰʝʯʥʠʢʝ ʩʝʨʦʪʦʥʠʥ ʫʯʘʩʪʚʫʝʪ ʚ 



63 

 

 
 

ʢʦʥʪʨʦʣʝ ʩʦʢʨʘʱʝʥʠʷ ʛʣʘʜʢʠʭ ʤʳʰʮ ʠ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʧʠʱʠ. 5-ʅʊ ʦʙʥʘʨʫʞʝʥ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ ʢʨʦʚʠ ʠ ʪʫʯʥʳʭ ʢʣʝʪʢʘʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ [Potenzieri C., Meeker S., 

Undem B.J., 2012]. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʣʝʪʢʠ, ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ ʪʨʘʚʤʠʨʦʚʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʪʢʘʥʠ, ʩ ʫʯʘʩʪʠʝʤ ʧʝʨʝʥʦʩʯʠʢʘ ʩʝʨʦʪʦʥʠʥʘ (SERT) ʟʘʭʚʘʪʳʚʘʶʪ 

ʩʝʨʦʪʦʥʠʥ ʠʟ ʧʣʘʟʤʳ ʢʨʦʚʠ. ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʠʤʫʣʷʮʠʠ ʪʨʦʤʙʦʮʠʪʳ ʠ 

ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʚʳʜʝʣʷʶʪ ʩʝʨʦʪʦʥʠʥ. 5-ʅʊ ʫʯʘʩʪʚʫʝʪ ʚ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ ʠ 

ʚʘʟʦʜʠʣʘʪʘʮʠʠ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʨʘʟʚʠʪʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʠ ʚʳʜʝʣʝʥʠʠ ʤʦʣʦʢʘ, ʩʦʢʨʘʱʝʥʠʠ 

ʤʘʪʢʠ ʠ ʩʦʟʨʝʚʘʥʠʠ ʦʦʮʠʪʦʚ, ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʠ ʚ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʠ 

ʦʙʨʘʟʦʚʘʥʠʠ ʪʨʦʤʙʦʚ [Berger M., Gray J.A., Roth B.L., 2009]. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 5-ʅʊ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [Ahern G.P., 2011]. ɸʤʠʥ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢʘʢ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 

[Mossner R., Lesch K.P., 1998; Kubera M. et al., 2005]. ʉʝʨʦʪʦʥʠʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʠʟʤʝʥʝʥʠʠ ʬʝʥʦʪʠʧʘ ʧʝʯʝʥʦʯʥʳʭ ʟʚʝʟʜʯʘʪʳʭ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ 

ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʧʝʯʝʥʠ [Ruddell R.G. et al., 2006]. 5-HT ʘʢʪʠʚʠʨʫʝʪ ʚʥʝʢʣʝʪʦʯʥʳʡ 

ʩʠʛʥʘʣ ʨʝʛʫʣʠʨʫʶʱʠʡ ʢʠʥʘʟʫ ʚ ʤʝʟʘʥʛʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʧʦʯʝʢ, ʠʥʜʫʮʠʨʫʷ 

 ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ (TGF)-b1, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 5-HT2A 

ʨʝʮʝʧʪʦʨʘʤʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ  [Grewal J.S. et al., 

1999]. ɼʦʙʘʚʣʝʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʢ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʠʥʜʫʮʠʨʫʝʪ ʩʠʥʪʝʟ ʢʦʣʣʘʛʝʥʘ ʠ TGF-ɓ1 [Jian B. et al., 2002], ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʢʪʠʚʘʮʠʠ 5-HT 2A ʨʝʮʝʧʪʦʨʦʚ [Xu J. et al., 2002]. ʅʘ ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ ʣʝʛʦʯʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʨʦʪʦʥʠʥ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ  5-HT2B ʨʝʮʝʧʪʦʨʘʤʠ, 

ʨʝʛʫʣʠʨʫʝʪ ʢʣʝʪʦʯʥʳʡ ʮʠʢʣ ʩʦʚʤʝʩʪʥʦ ʩ ʪʨʦʤʙʦʮʠʪʘʨʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ [Esteve 

J.M. et al., 2007]. 

ʉʝʨʦʪʦʥʠʥ ʠ 5-HT2A ʠ 5-HT2B ʨʝʮʝʧʪʦʨʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʛʢʠʭ: ʫʯʘʩʪʚʫʝʪ ʚ ʢʦʥʪʨʦʣʝ ʚʘʟʦʨʝʘʢʪʠʚʥʦʩʪʠ ʠ 

ʙʨʦʥʭʦʨʝʘʢʪʠʚʥʦʩʪʠ [Loric S. et al., 1995; Marcos E. et al., 2004]. ɺ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʣʝʛʢʠʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʩʝʨʦʪʦʥʠʥʘ. ʇʨʠ ʧʘʪʦʣʦʛʠʠ ʣʝʛʢʠʭ ʩʝʨʦʪʦʥʠʥ ʩʝʢʨʝʪʠʨʫʝʪʩʷ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0025
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ʣʝʛʦʯʥʦʛʦ ʠ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʩʝʨʦʪʦʥʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ in vitro 

ʧʦʢʘʟʘʣʠ ʤʠʪʦʛʝʥʥʦʝ ʠ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʉʝʨʦʪʦʥʠʥ ʨʘʩʰʠʨʷʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ 

ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʢʫʣʴʪʫʨʝ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ  ʫ ʢʨʳʩ ʧʨʠ ʛʠʧʦʢʩʠʠ [Welsh D.J. et 

al., 2004].  

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʵʬʬʝʢʪʦʚ 5-ʅʊ ʚ ʎʅʉ ʠ ʚʥʝ ʎʅʉ ʦʙʲʷʩʥʷʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʝʤʝʡʩʪʚʘ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩʝʤʴ ʪʠʧʦʚ ʨʝʮʝʧʪʦʨʦʚ ʩʝʨʦʪʦʥʠʥʘ (5-HT1-7) ʠ 15 ʠʭ 

ʧʦʜʪʠʧʦʚ [Richter D.W. et al., 2003]. ʊʘʢ, 5-ʅʊR3 ʷʚʣʷʝʪʩʷ ʠʦʥʦʪʨʦʧʥʳʤ 

ʨʝʮʝʧʪʦʨʦʤ, ʦʩʪʘʣʴʥʳʝ 5-ʅʊ ʨʝʮʝʧʪʦʨʳ ï ʤʝʪʘʙʦʪʨʦʧʥʳʝ ʨʝʮʝʧʪʦʨʳ, 

ʩʝʤʠʜʦʤʝʥʥʳʝ, ʩʚʷʟʘʥʳ G-ʙʝʣʢʘʤʠ (G-protein coupled seven-transmembrane 

receptors (GPCR)). ʋʩʪʘʥʦʚʣʝʥʦ ʩʭʦʜʩʪʚʦ ʤʝʪʘʙʦʪʨʦʧʥʳʭ 5-HTR ʩ ʨʝʮʝʧʪʦʨʘʤʠ 

ʥʦʨʘʜʨʝʥʘʣʠʥʘ.  ʂʦʜʠʨʫʶʪʩʷ GPCR 13 ʛʝʥʘʤʠ. 

ɺ ʩʦʩʪʘʚ GPCR ʚʭʦʜʷʪ ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ G ʙʝʣʢʠ. ʈʘʟʣʠʯʘʶʪ GŬq/11 (5-HT2A, 

5-HT2B ʠ 5-HT2C ʨʝʮʝʧʪʦʨʳ), GŬi/o (5-HT1A, 5-HT1B, 5-HT1D, 5-ʅʊ1E, 5-ʅʊ1F ʠ 5-

ʅʊ5A/B ʨʝʮʝʧʪʦʨʳ) ʠʣʠ GŬs (5-ʅʊ4, 5-ʅʊ6 ʠ 5-HT7 ʨʝʮʝʧʪʦʨʳ) G ʙʝʣʢʠ [Nichols 

D.E. et al., 2008]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ G-ʙʝʣʦʢ GPCR, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫ 5-ʅʊ 

ʨʝʮʝʧʪʦʨʦʚ, ʩʧʦʩʦʙʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʪʠʧʘʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ. ʊʘʢ, GŬq ʙʝʣʢʠ ʘʢʪʠʚʠʨʫʶʪ ʬʦʩʬʦʣʠʧʘʟʫ ʉ, ʢʦʪʦʨʘʷ 

ʨʘʩʱʝʧʣʷʝʪ ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ 4,5-ʙʠʩʬʦʩʬʘʪ ʜʦ ʜʠʘʮʠʣʛʣʠʮʝʨʠʥʘ ʠ ʠʥʦʟʠʪʦʣ-

1,4,5-ʪʨʠʬʦʩʬʘʪʘ. ɼʠʘʮʠʣʛʣʠʮʝʨʠʥ (ʦʩʪʘʝʪʩʷ ʩʚʷʟʘʥʥʳʤ ʩ ʤʝʤʙʨʘʥʦʡ) ʜʝʡʩʪʚʫʝʪ ʚ 

ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʤʝʩʩʝʥʜʞʝʨʘ ʠ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʪʝʠʥʢʠʥʘʟʫ ʉ. ʀʥʦʟʠʪʦʣ-1,4,5-

ʪʨʠʬʦʩʬʘʪʘ ʜʠʬʬʫʥʜʠʨʫʝʪ ʯʝʨʝʟ ʮʠʪʦʟʦʣʴ ʠ ʩʚʷʟʳʚʘʪʴʩʷ ʩ IP3 ʨʝʮʝʧʪʦʨʦʤ 

ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ ʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʨʝʪʠʢʫʣʫʤʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʮʠʪʦʟʦʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ [Bockaert J. et al., 2004; Millan 

M.J. et al., 2008]. ʂʨʦʤʝ ʵʪʦʛʦ ʧʦʩʣʝ ʩʚʷʟʠ ʩʝʨʦʪʦʥʠʥʘ ʩ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʤ GŬ Q  

ʘʢʪʠʚʠʨʫʶʪ ɻʊʌʘʟʳ  (ʘʥʛʣ.  Rho). ɻʊʌʘʟʳ -ʦʪʥʦʩʷʪ ʢ ʩʝʤʝʡʩʪʚʫ ʢʣʝʪʦʯʥʳʭ 

ʩʠʛʥʘʣʴʥʳʭ ʙʝʣʢʦʚ, çʤʘʣʳʭè (ʦʢʦʣʦ 21 ʢɼʘ) G-ʙʝʣʢʦʚ. ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʩʫʧʝʨʩʝʤʝʡʩʪʚʫ Ras. ɹʝʣʢʠ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʨʝʛʫʣʠʨʫʶʪ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ 

ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʘʧʦʧʪʦʟʘ, ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ [Boureux A. et al., 2007; 

http://en.wikipedia.org/wiki/G_proteins
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0030
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0030
http://en.wikipedia.org/wiki/Phosphoinositide_phospholipase_C
http://en.wikipedia.org/wiki/Phosphatidylinositol_4,5-bisphosphate
http://en.wikipedia.org/wiki/Diacyl_glycerol
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Diacyl_glycerol
http://en.wikipedia.org/wiki/Protein_Kinase_C
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Inositol_trisphosphate_receptor
http://en.wikipedia.org/wiki/Calcium_channel
http://en.wikipedia.org/wiki/Endoplasmic_reticulum
http://en.wikipedia.org/wiki/Gq_alpha_subunit#cite_note-alberts-1
http://en.wikipedia.org/wiki/Gq_alpha_subunit#cite_note-alberts-1
https://ru.wikipedia.org/wiki/G-%D0%B1%D0%B5%D0%BB%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F_%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/Rho_%D0%93%D0%A2%D0%A4%D0%B0%D0%B7%D1%8B#cite_note-Boureux-1
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Bustelo X.R. et al., 2007] ʠ ʨʝʛʫʣʷʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʘʢʪʠʥʘ, ʪʝʤ ʩʘʤʳʤ, ʚʣʠʷʷ 

ʥʘ ʤʠʛʨʘʮʠʶ ʢʣʝʪʦʢ ʠ ʘʜʛʝʟʠʶ [Matsusaka S., Wakabayashi I., 2005]. ɸʢʪʠʚʘʮʠʷ GŬ 

i/o ʢʣʘʩʩʘ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ ʚʳʟʳʚʘʝʪ ʧʦʜʘʚʣʝʥʠʝ ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʳ ʠ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ ʮɸʄʌ ʠ, ʢʘʢ ʦʜʥʦ ʠʟ ʩʣʝʜʩʪʚʠʡ, ʢ ʧʦʜʘʚʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʨʦʥʦʚ [Nichols D.E., Nichols C.D., 2008].  ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩʝʨʦʪʦʥʠʥʘ ʩ GŬʩ ʢʣʘʩʩʦʤ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ, ʥʘʧʨʦʪʠʚ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʫ, ʩʦʜʝʡʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʮɸʄʌ ʠ ʘʢʪʠʚʘʮʠʠ ʧʨʦʪʝʠʥʢʠʥʘʟʳ A 

ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʚʣʠʷʥʠʝ ʥʘ ʩʠʥʪʝʟ ʙʝʣʢʘ.  

 

 

1.4.2. ʇʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʩʝʨʦʪʦʥʠʥ 

 

 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʚʳʞʠʚʘʥʠʷ. 

ʇʦʩʣʝ ʪʨʘʚʤʳ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʚ ʦʨʛʘʥʠʟʤʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʧʦʨʷʜʦʯʝʥʥʫʶ 

ʟʘʤʝʥʫ ʤʝʨʪʚʳʭ ʠ/ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ [Wynn T.A., 2007]. ʇʨʦʮʝʩʩ 

ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʚʦ ʤʥʦʛʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦ, ʨʘʟʜʝʣʷʶʪ ʥʘ ʯʝʪʳʨʝ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘ. 

ʇʝʨʚʳʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʩʠʩʪʝʤʝ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʠ 

ʢʦʘʛʫʣʷʮʠʠ. ʌʘʟʘ ʩʚʝʨʪʳʚʘʥʠʷ ʩʤʝʥʷʝʪʩʷ ʤʠʛʨʘʮʠʝʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʢ 

ʫʯʘʩʪʢʫ ʪʨʘʚʤʳ. ɺ ʩʣʝʜ ʟʘ ʬʘʟʦʡ ʚʦʩʧʘʣʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ 

ʬʠʙʨʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʩʜʚʠʛʠ: ʤʠʛʨʘʮʠʷ/ʧʨʦʣʠʬʝʨʘʮʠʷ/ʘʢʪʠʚʘʮʠʷ 

ʬʠʙʨʦʙʣʘʩʪʦʚ. ʕʪʦʡ ʬʘʟʝ ʩʚʦʡʩʪʚʝʥʥʦ ʨʫʙʮʝʚʘʥʠʝ ʪʨʘʚʤʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ 

ʩʣʝʜʫʶʱʠʝ ʟʘ ʬʠʙʨʦʟʦʤ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʠʣʠ ʤʝʩʷʮʝʚ  (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʷʞʝʩʪʠ ʨʘʥʳ ʠ ʪʢʘʥʠ) ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʘʷ ʠʣʠ ʯʘʩʪʠʯʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʪʢʘʥʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʝ ʬʫʥʢʮʠʠ ʠ ʵʪʦ 4 ʵʪʘʧ ʠʣʠ ʬʘʟʘ ʨʘʟʨʝʰʝʥʠʷ ï ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʢʘʥʠ [Wynn T.A., 2007; Wynn T.A., 2011]. 

ʉʝʨʦʪʦʥʠʥ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʢʦʘʛʫʣʷʮʠʠ ʠ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ. ɺ 

ʦʯʘʛʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʨʦʤʙʦʮʠʪʳ ʚʳʩʚʦʙʦʞʜʘʶʪ 5-HT. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʢʘʥʠ ʠ 

https://ru.wikipedia.org/wiki/Rho_%D0%93%D0%A2%D0%A4%D0%B0%D0%B7%D1%8B#cite_note-Boureux-1
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0045
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0030
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ʟʘʧʨʦʩʘ ʘʤʠʥ ʩʫʞʘʝʪ ʠʣʠ ʨʘʩʰʠʨʷʝʪ ʤʠʢʨʦʩʦʩʫʜʳ. ʊʘʢ, ʚ ʧʝʯʝʥʠ ʫ ʤʳʰʝʡ, 

ʣʠʰʝʥʥʳʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʝʨʦʪʦʥʠʥʘ (Tph
ī/ī

), 5-ʅʊ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʞʝʥʠʶ 

ʧʝʯʝʥʦʯʥʳʭ ʩʠʥʫʩʦʠʜ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʙʦʣʝʟʥʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ [Lang 

P.A. et al., 2008]. ʉʝʢʨʝʪʠʨʫʝʤʳʡ ʪʨʦʤʙʦʮʠʪʘʤʠ 5-ʅʊ ʯʝʨʝʟ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 5-ʅʊR 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʫʜʠʩʪʳʭ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʢʘʭ 

ʢʦʦʨʜʠʥʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʦʚ [Cloutier N. et al., 2012]. 

ʇʨʠ ʚʦʩʧʘʣʝʥʠʠ 5-ʅʊ ʧʨʠʚʣʝʢʘʝʪ ʠ ʫʜʝʨʞʠʚʘʝʪ ʣʝʡʢʦʮʠʪʳ ʚ ʤʝʩʪʝ ʪʨʘʚʤʳ, 

ʦʢʘʟʳʚʘʝʪ ʭʝʤʦʪʘʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʠ ʵʦʟʠʥʦʬʠʣʳ  [Kushnir-

Sukhov N.M., et al., 2006; Boehme S.A. et al., 2004]. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 5-ʅʊ3, 5-

ʅʊ4 ʠ 5-HT7 ʨʝʮʝʧʪʦʨʘʤʠ ʩʝʨʦʪʦʥʠʥ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ IL-6 ʜʝʥʜʨʠʪʥʳʤʠ 

ʢʣʝʪʢʘʤʠ [Idzko M. et al., 2004; Muller T. et al., 2009]. ɸʤʠʥ ʯʝʨʝʟ 5-ʅʊ3, 5-ʅʊ4 ʠ 5-

HT7 ʨʝʮʝʧʪʦʨʳ ʩʪʠʤʫʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ IL-1ɓ, IL-6, IL-8, IL12p40 ʠ TNF-Ŭ ʫ 

ʤʦʥʦʮʠʪʦʚ ʯʝʣʦʚʝʢʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʃʇʉ [Durk T. et al., 2005]. 5-

ʅʊ ʠʥʛʠʙʠʨʫʝʪ ʘʧʦʧʪʦʟ ʤʦʥʦʮʠʪʦʚ ʩ ʧʦʤʦʱʴʶ 5-HT1 ʠ 5-HT7 ʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ  

ʩʦʭʨʘʥʷʝʪ ʤʦʥʦʮʠʪʳ ʚ ʪʢʘʥʷʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʘʣʝʥʠʶ [Soga F. et al., 2007]. 

ʊʘʢʦʡ ʮʠʪʦʢʠʥ ʢʘʢ TNF-Ŭ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʚʦʩʧʘʣʝʥʠʠ, ʘ ʝʛʦ ʩʝʢʨʝʮʠʷ 

ʠ ʩʠʛʥʘʣʠʟʘʮʠʷ ʚʥʦʩʠʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺ 2008 ʛ. ʙʳʣʠ ʦʙʥʘʨʦʜʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ 

ʩʝʨʦʪʦʥʠʥʦʚʳʭ 5-HT2A ʨʝʮʝʧʪʦʨʦʚ ʩʝʣʝʢʪʠʚʥʳʤ ʘʛʦʥʠʩʪʦʤ (R)-1-(2,5-dimethoxy-

4-iodophenyl)-2-aminopropane ((R)-DOI) ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʝʥʠʷ ʚ ʜʫʛʝ 

ʘʦʨʪʳ [Yu B. et al., 2008]. ʂʨʦʤʝ ʵʪʦʛʦ, (R)-DOI ʙʣʦʢʠʨʫʝʪ TNF-Ŭ-

ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ 

(ICAM-1, VCAM-1), ʮʠʪʦʢʠʥʦʚ (IL-6, IL-1b) ʠ ʭʝʤʦʢʠʥʦʚ (MCP-1, CX3CL1) ʚ 

ʢʠʰʝʯʥʠʢʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ (R)-DOI ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʌʅʆ-Ŭ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ʢʨʦʚʠ IL-6 [Nau F.Jr. et al., 2013].  

ʃʝʡʢʦʮʠʪʳ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʮʝʧʪʦʨʳ ʢ ʩʝʨʦʪʦʥʠʥʫ, ʘʤʠʥ 

ʨʝʛʫʣʠʨʫʝʪ ʭʝʤʦʪʘʢʩʠʩ ʣʝʡʢʦʮʠʪʦʚ, ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠʥʦʚ ʠ ʘʢʪʠʚʘʮʠʶ 

ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʊ-ʢʣʝʪʦʢ [Abdouh M. et al., 2001; Abdouh M. et al., 2004; 

Boehme S.A. et al., 2004; Vega Lde L. et al., 2005; Kushnir-Sukhov N.M. et al., 2006; 

Yin J. et al., 2006; Cloez-Tayarani I., Changeux J.P., 2007; Leon-Ponte M., Ahern G.P., 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0050
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O'Connell P.J., 2007; Menard G., Turmel V., Bissonnette E.Y., 2007; Levite M., 2008; 

Muller T. et al., 2009]. ʄʝʭʘʥʠʟʤʦʤ ʨʝʛʫʣʷʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʨʝʘʢʮʠʡ 

ʚʳʩʪʫʧʘʝʪ serotonylation [Dai Y. et al., 2008; Watts S.W., Priestley J.R., 2009; Kim Y. 

et al., 2010; Park D., Choi S.S., Ha K.S., 2010; Liu Y. et al., 2011]. ʊʝʨʤʠʥ 

òserotonylationñ ʙʳʣ ʦʟʚʫʯʝʥ ʚ 2003 ʛʦʜʫ D.J. Walther ʩ ʢʦʣʣʝʛʘʤʠ. òSerotonylationñ 

ʷʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨ ʥʝʟʘʚʠʩʠʤʳʤ ʩʠʛʥʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʘʢʪʠʚʘʮʠʠ ʩʝʨʦʪʦʥʠʥʦʤ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʛʣʶʪʘʤʠʥʦʚʳʤʠ ʦʩʪʘʪʢʘʤʠ 

(ʚʦʟʥʠʢʘʶʪ ʜʣʠʪʝʣʴʥʳʝ ʢʦʚʘʣʝʥʪʥʳʝ ʩʚʷʟʠ), ʩʝʨʦʪʦʥʠʥ ʤʦʜʠʬʠʮʠʨʫʝʪ ʙʝʣʢʠ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʯʘʩʪʠʝʤ ʪʨʘʥʩʛʣʫʪʘʤʠʥʘʟʳ, ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʛʣʫʪʘʤʠʣ-ʘʤʠʜʥʳʭ 

ʩʚʷʟʝʡ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʪʨʘʥʩʧʦʨʪʘ ʩʝʨʦʪʦʥʠʥʘ ʚʥʫʪʨʴ 

ʢʣʝʪʢʠ [Walther DJ et al., 2003].  ʇʦ ʜʘʥʥʳʤ Abdala-Valencia H. et al. (2012) 5-HTP 

ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʚʳʟʚʘʥʥʦʝ ʦʚʘʣʴʙʫʤʠʥʦʚʦʡ 

ʬʨʘʢʮʠʝʡ V (ʘʥʛʣ. ovalbumin fraction - OVA), ʜʦʤʘʰʥʠʤʠ ʧʳʣʝʚʳʤʠ ʢʣʝʱʘʤʠ ʠʣʠ 

ʥʘʟʥʘʯʝʥʠʝʤ IL-4. ʄʝʭʘʥʠʟʤʦʤ ʩʥʠʞʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʪʨʘʥʩʛʣʫʪʘʤʠʥʘʟʳ ʠ serotonylation ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ 

ʢʣʝʪʢʘʭ [Abdala-Valencia H. et al., 2012]. 

ʄʝʥʴʰʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ Tph1
-/-

 ʤʳʰʝʡ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʢʦʣʠʪʫ 

ʩʚʷʟʳʚʘʶʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʤʘʢʨʦʬʘʛʦʚ ʚ 

ʢʠʰʝʯʥʠʢʝ [Ghia J.E. et al., 2009] . ʆʙʲʷʩʥʝʥʠʝ ʵʪʦʤʫ ʘʚʪʦʨʳ ʥʘʭʦʜʷʪ ʚʦ ʚʣʠʷʥʠʠ 

5-ʅʊ ʥʘ ʵʪʠ ʧʨʦʮʝʩʩʳ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʚʝʪʘ ʊ-ʢʣʝʪʦʢ ʦʪ ʫʨʦʚʥʷ 

ʩʝʨʦʪʦʥʠʥʘ. ʊʘʢ, ʚ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʤʠʥ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʊ-

ʢʣʝʪʦʢ ʠ ʧʨʦʜʫʢʮʠʶ IL-2 [Young M.R. et al., 1993], ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʥʛʠʙʠʨʫʶʪ ʤʠʪʦʛʝʥ-ʩʪʠʤʫʣʠʨʦʚʘʥʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ ʊ-ʢʣʝʪʦʢ ʠ ʵʢʩʧʨʝʩʩʠʶ IL-

2-ʨʝʮʝʧʪʦʨʘ [Slauson D.O. et al., 1984]. ʊʬ
-/-

 ʤʳʰʠ ʤʝʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ 

ʚʦʩʧʘʣʝʥʠʶ ʚ ʧʝʯʝʥʠ ʧʨʠ ʩʪʝʘʪʦʛʝʧʘʪʦʟʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ 5-

ʅʊ ʥʘ ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠʥʦʚ. ʆʙʲʷʩʥʝʥʠʝ ʵʪʦʤʫ ʬʝʥʦʤʝʥʫ ʥʘʭʦʜʷʪ ʚ  

ʧʦʛʣʦʱʝʥʠʠ ʠ ʜʝʛʨʘʜʘʮʠʠ 5-ʅʊ ʛʝʧʘʪʦʮʠʪʘʤʠ. IL-1ɓ ʠ TNF-Ŭ ʩʧʦʩʦʙʥʳ 

ʠʥʜʫʮʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʧʝʨʝʥʦʩʯʠʢʘ ʩʝʨʦʪʦʥʠʥʘ SERT [Zhu C.B., Blakely R.D., 

Hewlett W.A., 2006]. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʛʣʦʱʝʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʠ ʧʨʦʜʫʢʮʠʷ ROS 
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ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʦʩʧʘʣʝʥʠʷ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

 

 

 

1.4.3. ʉʝʨʦʪʦʥʠʥʦʚʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʬʠʙʨʦʟ 

 

 

ɺʧʝʨʚʳʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʬʠʙʨʦʟʘ ʦʪ ʩʝʨʦʪʦʥʠʥʘ ʫʢʘʟʘʣ J.A. Oates ʩ ʢʦʣʣʝʛʘʤʠ 

ʚ 1964 ʛ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʢʘʨʮʠʥʦʠʜʥʳʡ ʦʧʫʭʦʣʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ ʩʝʢʨʝʮʠʶ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 5-ʅʊ [Oates A. et al., 

1964]. ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʳʡ ʩʠʥʜʨʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʙʨʦʟ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, 

ʣʝʛʢʠʭ ʠ ʢʦʞʠ [Fries J.F., Lindgren J.A., Bull J.M., 1973; Pavlovic M.  et al., 1995]. 

ɺʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʚʚʝʜʝʥʠʝ ʩʧʦʨʳʥʴʠ ʤʝʪʠʩʝʨʛʠʜʘ (methysergid), ʤʝʭʘʥʠʟʤ 

ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥ ʩ  5-HT2B ʨʝʮʝʧʪʦʨʘʤʠ,  ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʬʠʙʨʦʟʘ [Reimund E., 1987]. ʊʘʢʦʡ ʘʛʦʥʠʩʪ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ ʢʘʢ ʬʝʥʬʣʫʨʘʤʠʥ 

(ʘʥʛʣ. fenfluramine) ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʬʠʙʨʦʟʘ [Fowles R.E., Cloward T.V., 

R.L., 1998; Rothman R.B. et al., 2000; Setola V. et al., 2003]. ʇʝʨʛʦʣʠʜ ʠ ʢʘʙʝʨʛʦʣʠʥ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʇʘʨʢʠʥʩʦʥʘ, ʠ ʩʪʨʫʢʪʫʨʥʦ ʩʭʦʞʠʝ ʩ 5-HT2B, 

ʚʳʟʳʚʘʶʪ ʬʠʙʨʦʟ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ [Antonini A., Poewe W., 2007].  

ʇʝʯʝʥʴ. ʇʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʪʨʘʚʤ ʧʝʯʝʥʴ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʙʳʩʪʨʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ  ʥʝ ʪʦʣʴʢʦ ʧʦʪʝʨʷʥʥʫʶ ʢʣʝʪʦʯʥʫʶ ʤʘʩʩʫ, ʥʦ ʠ 

ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʧʝʯʝʥʦʯʥʳʝ ʩʠʥʫʩʦʠʜʳ ʠ ʞʝʣʯʥʳʝ ʧʨʦʪʦʢʠ) ʠ ʬʫʥʢʮʠʶ 

ʪʢʘʥʠ. ʇʦʩʣʝ ʩʝʤʠʜʝʩʷʪʠ ʧʨʦʮʝʥʪʥʦʡ ʨʝʟʝʢʮʠʠ ʤʘʩʩʘ ʠ ʩʪʨʫʢʪʫʨʘ ʧʝʯʝʥʠ 

ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ [Yokoyama H.O. et al., 

1953]. ɸʫʪʦʢʨʠʥʥʳʝ ʠ ʧʘʨʘʢʨʠʥʥʳʝ 5-ʅʊ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ ʧʝʯʝʥʠ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʦʩʪʝ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʢʣʝʪʦʢ ʧʝʯʝʥʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʠʰʝʯʥʳʝ 5-

ʅʊ ʙʳʩʪʨʦ ʤʦʙʠʣʠʟʫʶʪʩʷ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʝʯʝʥʠ ʧʦʩʣʝ ʨʝʟʝʢʮʠʠ ʧʝʯʝʥʠ. 

ɺʚʝʜʝʥʠʝ 5-ʅʊ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʛʝʧʘʪʦʮʠʪʦʚ ʫ ʤʳʰʝʡ ʩ ʩʝʤʠʜʝʩʷʪʠ 

ʧʨʦʮʝʥʪʥʦʡ ʨʝʟʝʢʮʠʝʡ ʧʝʯʝʥʠ.  
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ɺ ʩʚʦʝʡ ʧʫʙʣʠʢʘʮʠʠ ʟʘ 2006 ʛʦʜ M. Lesurtel c ʩʦʘʚʪ. ʫʢʘʟʘʣʠ ʥʘ ʪʨʦʤʙʦʮʠʪʳ, 

ʢʘʢ ʥʘ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ 5-ʅʊ, ʠ ʚʳʩʢʘʟʘʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʝʨʦʪʦʥʠʥ 

ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʠ. ɸʚʪʦʨʳ ʥʘʙʣʶʜʘʣʠ ʫʭʫʜʰʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʠ 

ʛʝʧʘʪʦʮʠʪʦʚ ʫ Thp1
/ 
 ʤʳʰʝʡ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʝʢʮʠʠ ʧʝʯʝʥʠ [Lesurtel M. et al., 2006]. 

ʇʨʠ ʵʪʦʤ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ 5-ʅʊ ʫʧʨʘʚʣʷʝʤʦʡ ʨʝʛʝʥʝʨʘʮʠʠ 

ʛʝʧʘʪʦʮʠʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ 5-ʅʊ2ɸ  ʨʝʮʝʧʪʦʨʘʤ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï 5-HT2B 

ʨʝʮʝʧʪʦʨʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʡ ʞʝ ʛʨʫʧʧʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʠ ʧʨʦ-ʨʝʛʝʥʝʨʘʪʠʚʥʫʶ ʨʦʣʴ 

ʩʝʨʦʪʦʥʠʥʘ ʚ ʧʦʩʪʠʰʝʤʠʯʝʩʢʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ 

[Nocito A. et al., 2007]. ʀʥʪʝʨʝʩʝʥ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʛʦʥʠʩʪʳ 5-ʅʊ2B ʨʝʮʝʧʪʦʨʦʚ 

ʫʣʫʯʰʘʶʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʪʢʘʥʠ ʧʝʯʝʥʠ [Tian Y. et 

al.,  2011] ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ ʥʘʨʫʰʝʥʠʡ ʨʝʛʝʥʝʨʘʮʠʠ ʛʝʧʘʪʦʮʠʪʦʚ [ Furrer 

K. et al., 2011] . 

ɼʨʫʛʘʷ ʢʦʤʘʥʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʝʥʝʨʘʮʠʠ 

ʧʝʯʝʥʠ ʫ ʩʝʨʦʪʦʥʠʥ-ʜʝʬʠʮʠʪʥʳʭ ʢʨʳʩ [Matondo R.B. et al., 2009]. ʋ ʩʝʨʦʪʦʥʠʥ-

ʜʝʬʠʮʠʪʥʳʭ ʢʨʳʩ ʥʝ ʚʳʷʚʣʝʥ 5-ʅʊ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʦʛʣʦʱʝʥʠ ̫ʘʤʠʥʘ ʠʟ ʢʠʰʝʯʥʠʢʘ. ʅʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʚʦʙʦʜʥʦʛʦ 5-ʅʊ ʚ ʩʳʚʦʨʦʪʢʝ 

ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ 5-ʅʊ (ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ) ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʘʷ ʨʝʛʝʥʝʨʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʝʯʝʥʠ ʧʨʠ ʪʨʘʚʤʘʭ ʫ ʩʝʨʦʪʦʥʠʥ-ʜʝʬʠʮʠʪʥʳʭ ʢʨʳʩ.  

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʦʙʱʝʥʠʝ ɸ. Omenetti ʠ ʢʦʣʣʝʛ (2011) ʦ ʥʦʚʳʭ 

ʠʩʪʦʯʥʠʢʘʭ 5-ʅʊ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʭʦʣʘʥʛʠʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʢʣʝʪʢʘʤʠ ʵʧʠʪʝʣʠʷ 

ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ, ʠʟʚʝʩʪʥʘ ʠʭ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ ʧʝʯʝʥʠ ʠ 

ʠʤʤʫʥʠʪʝʪʝ. ɻʨʫʧʧʘ ɸ. Omenetti ʚʳʷʚʠʣʘ ʥʝʨʚʥʳʝ ʦʢʦʥʯʘʥʠʷ ʦʢʦʣʦ 

ʭʦʣʘʥʛʠʦʮʠʪʦʚ. ʅʝʨʚʥʳʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʜʫʮʠʨʫʶʪ ʩʝʨʦʪʦʥʠʥ, ʢʦʪʦʨʳʡ ʧʦʜʘʚʣʷʝʪ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʭʦʣʘʥʛʠʦʮʠʪʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

[Omenetti A. et al., 2011]. ɺ ʦʪʚʝʪ ʥʘ ʪʨʘʚʤʫ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ 5-ʅʊ ʠʥʜʫʮʠʨʫʝʪ 

ʧʨʦʜʫʢʮʠʶ TGF1 ʤʠʦʬʠʙʨʦʙʣʘʩʪʘʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, TGF1 ʧʦʜʘʚʣʷʝʪ 

ʵʢʩʧʨʝʩʩʠʶ ʩʝʨʦʪʦʥʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʭʦʣʘʥʛʠʦʮʠʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʜʘʚʣʷʶʪʩʷ ʵʬʬʝʢʪʳ 5-ʅʊ ʥʘ ʭʦʣʘʥʛʠʦʮʠʪʳ.  
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ʇʨʠ ʪʨʘʥʩʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʚ ʢʣʝʪʢʠ ʩ ʤʠʦʬʠʙʨʦʙʣʘʩʪʥʳʤ ʬʝʥʦʪʠʧʦʤ 

ʩʠʥʫʩʦʠʜʘʣʴʥʳʝ ʟʚʝʟʜʯʘʪʳʝ ʢʣʝʪʢʠ ʧʝʯʝʥʠ (sinusoidal hepatic stellate cells ï SHSC) 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʶʪ ʵʢʩʧʨʝʩʩʠʶ 5-HT2A ʠ 5-HT2B [Ruddell R.G. et al., 

2006]. SHSC ʧʨʦʠʟʚʦʜʷʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, 

ʠʥʛʠʙʠʨʫʶʪ ʢʦʣʣʘʛʝʥʘʟʫ TIMP-1 [Mann D.A., Oakley F., 2013]. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʠʥʠʮʠʘʮʠʶ ʬʠʙʨʦʛʝʥʝʟʘ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʟʚʝʟʜʯʘʪʦʡ ʢʣʝʪʢʦʡ ʧʝʯʝʥʠ. D.A.Mann ʠ F.Oakley (2013) 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ SHSC ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʤʠʰʝʥʠ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ 

ʬʠʙʨʦʟʘ ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝʯʝʥʠ. SHSC ʵʢʩʧʨʝʩʩʠʨʫʶʪ 

ʨʝʮʝʧʪʦʨʳ ʢ ʩʝʨʦʪʦʥʠʥʫ ʠ ʦʪʚʝʯʘʶʪ ʥʘ 5-ʅʊ. ʆʪʚʝʪ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʧʦ 

ʘʫʪʦʢʨʠʥʥʦʤʫ ʠ ʧʘʨʘʢʨʠʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ (ʪʨʦʤʙʦʮʠʪʘʨʥʳʡ, 

ʭʦʣʘʥʛʠʦʮʠʪʘʨʥʳʡ) [Ruddell R.G. et al., 2006]. ʉʝʣʝʢʪʠʚʥʳʝ ʘʥʪʘʛʦʥʠʩʪʳ 5-HT2-

ʨʝʮʝʧʪʦʨʦʚ ʠʥʛʠʙʠʨʫʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʠʥʜʫʮʠʨʫʶʪ ʘʧʦʧʪʦʟ SHSC. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ 5-HT/5-HT2 ʩʠʛʥʘʣʠʟʘʮʠʷ ʚʘʞʥʘ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʘʧʦʧʪʦʟʘ ʠ 

ʪʨʘʥʩʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ ʤʠʦʬʠʙʨʦʙʣʘʩʪʳ, ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʬʠʙʨʦʟʘ. ʇʦ ʤʥʝʥʠʶ Ebrahimkhani M.R. ʠ ʢʦʣʣʝʛ (2011), ʩ 

ʩʝʨʦʪʦʥʠʥʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʬʠʙʨʦʟ ʧʝʯʝʥʠ, ʥʦ ʠ ʨʝʛʝʥʝʨʘʮʠʷ 

ʛʝʧʘʪʦʮʠʪʦʚ.  ʅʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʝʥʠ (ʤʳʰʠ ʥʦʢʘʫʪʥʳʝ ʧʦ 5-

HT2B ʨʝʮʝʧʪʦʨʫ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʙʣʦʢʘʜʘ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ) ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʪʠʤʫʣʷʮʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʠʥʛʠʙʠʮʠʶ 

ʬʠʙʨʦʟʘ [Ebrahimkhani M.R. et al., 2011]. 5-HT ʩʠʛʥʘʣʳ, ʚʝʨʦʷʪʥʦ, ʯʝʨʝʟ 5-

HT2B ʨʝʮʝʧʪʦʨʳ ʩʚʷʟʘʥʳ ʩ ERK- ʠ JunD-ʟʘʚʠʩʠʤʦʡ ʘʢʪʠʚʘʮʠʝʡ ʵʢʩʧʨʝʩʩʠʠ TGF1. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, TGF1 ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʛʝʧʘʪʦʮʠʪʦʚ, ʩ 

ʜʨʫʛʦʡ - ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʬʠʙʨʦʛʝʥʝʟʘ [Fausto 

N. et al., 2006; Gressner A.M. et al., 2002] . 

ʃʝʛʢʠʝ. ɺ 1960 ʛʦʜʫ ʙʳʣʘ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʚʷʟʴ ʩʝʨʦʪʦʥʠʥʘ ʩ 

ʣʝʛʦʯʥʳʤ ʬʠʙʨʦʟʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʤʝʪʠʩʝʨʛʠʜʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ 

ʛʦʣʦʚʥʦʡ ʙʦʣʠ ʚʳʟʳʚʘʣʦ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ [Graham J.R., 1967]. ʀʥʜʫʮʠʨʦʚʘʥʥʳʡ 

ʧʥʝʚʤʦʬʠʙʨʦʟ ʙʳʣ ʦʙʨʘʪʠʤʳʤ, ʇʦʩʣʝ ʦʪʤʝʥʳ ʣʝʯʝʥʠʷ ʤʝʪʠʩʝʨʛʠʜʦʤ ʫ ʥʝʢʦʪʦʨʳʭ 

ʧʘʮʠʝʥʪʦʚ ʬʠʙʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʈʘʟʣʠʯʥʳʝ 
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ʭʨʦʥʠʯʝʩʢʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʠʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʳʡ 

ʬʠʙʨʦʟ, ʣʝʛʦʯʥʫʶ ʘʨʪʝʨʠʘʣʴʥʫʶ ʛʠʧʝʨʪʝʥʟʠʶ, ʭʨʦʥʠʯʝʩʢʫʶ ʦʙʩʪʨʫʢʪʠʚʥʫʶ 

ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, ʙʨʦʥʭʠʘʣʴʥʳʡ ʦʙʣʠʪʝʨʠʨʫʶʱʠʡ ʩʠʥʜʨʦʤ ʠ ʘʩʪʤʫ, ʧʨʠʚʦʜʷʪ ʢ 

ʬʠʙʨʦʟʫ [Wilson M.S., Wynn T.A., 2009]. ʌʠʙʨʦʟ ʣʝʛʢʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʩʠʩʪʝʤʥʦʤ ʩʢʣʝʨʦʟʝ [Almeida I. et al., 2011] ʠ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʦʙʣʘʩʪʠ 

ʛʨʫʜʠ [Denham J.W., Hauer-Jensen M., 2002], ʠʥʜʫʮʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ (ʥʘʧʨʠʤʝʨ, ʤʝʪʦʪʨʝʢʩʘʪʦʤ) [Van der Veen M.J., et al., 1995]. ʈʦʣʴ 5-

ʅʊ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʣʝʛʢʠʭ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʘ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʤʠʥ ʣʦʢʘʣʴʥʦ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʪʠʧʘʤʠ ʢʣʝʪʦʢ (ʪʨʦʤʙʦʮʠʪʳ ʠ ʪʫʯʥʳʝ ʢʣʝʪʢʠ) ʠ ʪʝʤ ʩʘʤʳʤ ʦʢʘʟʳʚʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʘʟʦʘʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʣʝʛʦʯʥʫʶ ʘʨʪʝʨʠʶ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʩʝʨʦʪʦʥʠʥ ʦʢʘʟʳʚʘʝʪ ʧʨʦʬʠʙʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʣʝʛʢʠʭ, ʩʪʠʤʫʣʠʨʫʷ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ [Lee S.L. et al., 1994; Welsh D.J. 

et al., 2004]. ʅʘʨʷʜʫ ʩ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʣʝʛʦʯʥʳʝ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʫʶʪ ʠ ʩʝʢʨʝʪʠʨʫʶʪ 5-ʅʊ [Johnson D.E., 

Georgieff M.K., 1989] . ʇʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ 

ʧʨʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʷʭ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʧʦʩʪ-ʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʜʝʪʝʡ ʩ ʣʝʛʦʯʥʦʡ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʝ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʢʣʝʪʢʠ ʣʝʛʢʠʭ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 5-ʅʊ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʛʦʯʥʳʭ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʝʡ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ Tryptophan hydroxylase 1 

(tryptophan 5-monooxygenase) [Eddahibi S. et al. 2006]. ʋʨʦʚʝʥʴ ʩʝʨʦʪʦʥʠʥʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʘ (the serotonin transporter (SERT or 5-HTT)) ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ 

ʚ ʣʝʛʢʠʭ. ʅʝ ʠʩʢʣʶʯʝʥʦ ʫʯʘʩʪʠʝ SERT ʚ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʬʠʙʨʦʙʣʘʩʪʦʚ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʧʫʪʝʤ 

ʘʢʪʠʚʘʮʠʠ ʚ ʯʘʩʪʥʦʩʪʠ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ERK (Ras-ERK, MAPK/ERK) ʧʦʩʣʝ 

ʠʥʪʝʨʥʘʣʠʟʘʮʠʠ (ʧʦʛʣʦʱʝʥʠʝ ʢʣʝʪʢʦʡ) 5-ʅʊ [Maclean M.R., Dempsie Y., et al., 

2010] . ʉʠʛʥʘʣʴʥʳʡ ʧʫʪʴ ERK (Ras-ERK, MAPK / ERK) ï ʵʪʦ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʠ 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0215
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0220
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0230
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0225
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0235
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0235
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0245
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0245
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0250
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0255
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0255
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ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ MAPK (mitogen-activated protein 

kinase). ʉʚʦʸ ʥʘʟʚʘʥʠʝ ʵʪʦʪ ʧʫʪʴ ʧʦʣʫʯʠʣ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ MAP-ʢʠʥʘʟ r ERK, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʙʣʠʟʢʠʤʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʙʝʣʢʘʤʠ, ERK1 ʠ ERK2. 

ɼʘʥʥʳʡ ʧʫʪʴ ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥ ʚʥʝʢʣʝʪʦʯʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʛʦʨʤʦʥʳ, ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʭʝʤʦʢʠʥʳ ʠ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʳ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʟʥʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʮʝʧʪʦʨʥʳʤʠ ʪʠʨʦʟʠʥʢʠʥʘʟʘʤʠ 

ʠʣʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ G-ʙʝʣʢʘʤʠ. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʧʦ ERK-

ʧʫʪʠ (ʘʥʛʣ. extracellular signal-regulated kinase) ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ 

ʚʳʞʠʚʘʥʠʶ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʠ ʢʣʝʪʦʢ [Mendoza M.C., Er 

E.E., Blenis J., 2011].  

ɺ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 5-ʅʊ ʩʫʞʘʝʪ ʣʝʛʦʯʥʫʶ ʘʨʪʝʨʠʶ, ʚʳʟʳʚʘʝʪ 

ʙʨʦʥʭʦʩʧʘʟʤ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʠ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʣʝʪʢʘʭ ʛʣʘʜʢʠʭ ʤʳʰʮ ʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʘʭ [MacLean M.R. et al., 2000]. ʕʪʦʪ 

ʵʬʬʝʢʪ ʩʝʨʦʪʦʥʠʥʘ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʩʢʣʝʨʦʪʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 

ʣʝʛʦʯʥʳʭ ʩʦʩʫʜʘʭ ʠ/ʠʣʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʳʭ ʩʦʩʫʜʘʭ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʬʠʙʨʦʟ ʣʝʛʢʠʭ. ʄʝʞʜʫ ʪʝʤ, ʩ ʢʘʢʠʤʠ ʠʟ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ ʩʚʷʟʘʥʳ ʵʬʬʝʢʪʳ 

ʩʝʨʦʪʦʥʠʥʘ ʧʨʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʬʠʙʨʦʟʝ ʣʝʛʢʠʭ ʜʦ ʩʠʭ ʧʦʨ 

ʥʝ ʠʟʚʝʩʪʝʥʦ.  ɼʦ 1993 ʛʦʜʘ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ 5-HT2A ʨʝʮʝʧʪʦʨʘʤʠ 

ʩʫʞʝʥʠʝ ʩʦʩʫʜʦʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʘʥʪʘʛʦʥʠʩʪʘ ʢʝʪʘʥʩʝʨʠʥʘ 

ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʝʟʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʫ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ [Demoulin J.C. et al., 1981]. ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʨʘʙʦʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʢʣʘʜ 5-

HT1B ʠ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ ʚ ʩʦʩʫʜʦʩʫʞʠʚʘʶʱʠʡ ʵʬʬʝʢʪ [Dumitrascu R. et al., 2011; 

Launay J.M. et al., 2002; Morecroft I. et al., 1999]. O. Eickelberg ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ 

(2010) ʩʦʦʙʱʠʣʠ ʦ ʧʦʚʳʰʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ 5-HT1A/B ʠ 5-HT2B ʚ ʣʝʛʢʠʭ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤ ʬʠʙʨʦʟʦʤ ʣʝʛʢʠʭ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʝʡ. ʇʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʤ ʬʠʙʨʦʟʝ ʣʝʛʢʠʭ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 5-HT2A ʠ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ ʚ ʣʝʛʢʠʭ. 5-

HT2A ʨʝʮʝʧʪʦʨʳ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʬʠʙʨʦʙʣʘʩʪʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 5-HT2B ʙʳʣ 

ʥʘʡʜʝʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ [Konigshoff M. et al., 2010]. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D1%83%D1%82%D0%B8_MAPK
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BC%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%80%D0%BE%D1%81%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D0%BA%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%BE%D0%B7%D0%B8%D0%BD%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/GPCR
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0260
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0265
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0270
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0270
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ɸʥʪʘʛʦʥʠʩʪ 5-HT2A/B ʨʝʮʝʧʪʦʨʦʚ terugide ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʦʜʫʢʮʠʶ 

TGF 1 ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʫ ʤʳʰʝʡ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ terugide 

ʫʣʫʯʰʘʝʪ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ, ʚ ʫʩʣʦʚʠʷʭ ʙʣʝʦʤʠʮʠʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʬʠʙʨʦʟʘ 

ʣʝʛʢʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʙʨʦʛʝʥʝʟʘ ʧʘʜʘʝʪ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʥʘʙʣʶʜʝʥʠʷ A.Fabre ʠ ʢʦʣʣʝʛ: ʧʨʠ ʙʣʝʦʤʠʮʠʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʬʠʙʨʦʟʝ 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥɹ ʩʝʨʦʪʦʥʠʥʘ ʚ ʣʝʛʢʠʭ, ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʘ 5-ʅʊ2ɸ 

ʨʝʮʝʧʪʦʨʦʚ ʢʝʪʘʥʩʝʨʠʥ ʠ ʘʥʪʘʛʦʥʠʩʪʘ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ SB215505 ʦʩʣʘʙʣʷʝʪ 

ʬʠʙʨʦʟ [Fabre A. et al., 2008].  

ʉʝʨʜʮʝ. ɺʘʞʥʦʩʪʴ ʩʝʨʦʪʦʥʠʥʘ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʫ ʤʳʰʝʡ, ʣʠʰʝʥʥʳʭ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ. ʋ ʤʳʰʝʡ ʩ 

ʵʪʠʤ ʜʝʬʝʢʪʦʤ ʚʳʩʦʢʘʷ ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʠ ʥʝʦʥʘʪʘʣʴʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʪʨʘʙʝʢʫʣ ʚ ʩʝʨʜʮʝ [Nebigil C.G. et al., 2000]. ʉʚʝʨʭʵʢʩʧʨʝʩʩʠʷ 5-

HT2B ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʚʳʟʳʚʘʝʪ ʛʠʧʝʨʪʨʦʬʠʶ ʩʝʨʜʮʘ 

[Nebigil C.G. et al., 2003].  ɸʛʦʥʠʩʪʳ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ ʠ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʪʨʘʥʩʧʦʨʪʝʨʘ ʩʝʨʦʪʦʥʠʥʘ ʠʥʠʮʠʠʨʫʶʪ ʢʣʘʧʘʥʥʳʡ ʬʠʙʨʦʟ ʧʨʠ ʢʘʨʮʠʥʦʠʜʥʳʡ 

ʦʧʫʭʦʣʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʛʠʧʝʨʪʨʦʬʠʠ ʩʝʨʜʮʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʨʝʡ 

ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʥʘʢʦʧʣʝʥʠ ʁ ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʠʥʪʝʨʩʪʠʮʠʠ ʠ ʦʪʣʦʞʝʥʠ ʁ

ʢʦʣʣʘʛʝʥʘ [ Hutcheson J.D. et al., 2011]. ɸʚʪʦʨʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ 

5-HT/5-HT2B ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʘ ʢʘʨʜʠʦʤʠʦʮʠʪʳ.  

ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʯʝʨʝʟ ʜʨʫʛʠʝ ʪʠʧʳ ʢʣʝʪʦʢ ʠ ʧʘʨʘʢʨʠʥʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʩʪʠʤʫʣʷʮʠʷ ʬʠʙʨʦʛʝʥʝʟʘ ʚ ʩʝʨʜʮʝ. ʇʦ ʜʘʥʥʳʤ F. Jaffr® ʠ ʢʦʣʣʝʛ (2004) 

ʩʝʨʦʪʦʥʠʥ ʯʝʨʝʟ 5-ʅʊ2B ʨʝʮʝʧʪʦʨʳ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʬʠʙʨʦʙʣʘʩʪʘʤʠ 

ʙʦʣʴʥʦʛʦ ʩʝʨʜʮʘ ʪʘʢʠʭ ʮʠʪʦʢʠʥʦʚ ʢʘʢ IL-6, IL-1ɓ ʠ TNF-Ŭ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʘʜʨʝʥʝʨʛʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʮʝʧʪʦʨʦʚ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ 

ʩʝʢʨʝʮʠʶ IL-6, IL-1ɓ ʠ TNF-Ŭ ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʞʝʣʫʜʦʯʢʘ [Jaffr® F. et al., 2004]. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʝʨʬʫʟʠʷ ʠʟʦʧʨʦʪʝʨʝʥʦʣʦʤ ʩʪʠʤʫʣʠʨʫʝʪ ʛʠʧʝʨʪʨʦʬʠʶ ʩʝʨʜʮʘ ʠ 

ʧʦʚʳʰʘʝʪ ʧʣʘʟʤʝʥʥʳʝ ʫʨʦʚʥʠ IL-6, IL-1ɓ ʠ TNF-Ŭ [Jaffr® F. et al., 2009]. ʋ 

ʥʦʢʘʫʪʥʳʭ ʧʦ  5-ʅʊ2B ʨʝʮʝʧʪʦʨʫ ʤʳʰʝʡ ʠ ʫ ʤʳʰʝʡ ʜʠʢʦʛʦ ʪʠʧʘ ʩ SB206553 

(ʘʥʪʘʛʦʥʠʩʪ 5-ʅʊ2B ʨʝʮʝʧʪʦʨʦʚ) ʠʟʦʧʨʦʪʝʨʝʥʦʣ ʥʝ ʚʳʟʳʚʘʝʪ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʛʦ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ. ʉ ʯʝʤ ʩʚʷʟʘʥʘ ʙʣʦʢʘʜʘ ʘʜʨʝʥʝʨʛʠʯʝʩʢʦʛʦ 
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ʧʫʪʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʫ ʥʦʢʘʫʪʥʳʭ ʧʦ 5-

ʅʊ2B ʨʝʮʝʧʪʦʨʫ ʤʳʰʝʡ ʠ ʫ ʤʳʰʝʡ ʩ SB206553 ʜʦ ʢʦʥʮʘ ʥʝ ʷʩʥʦ.  ʇʦʪʝʥʮʠʘʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 5-HT2B ʨʝʮʝʧʪʦʨʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʧʦʤʝʭʠ ʜʨʫʛʠʤ G ʙʝʣʦʢ-ʩʚʷʟʘʥʥʳʤ ʨʝʮʝʧʪʦʨʘʤ ʯʝʨʝʟ ʧʫʪʠ, ʚʝʜʫʱʠʝ 

ʢ ʛʝʥʝʨʘʮʠʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ. 5-HT2B ʩʦʝʜʠʥʷʝʪʩʷ ʩ NAD (P) H-

ʦʢʩʠʜʘʟʦʡ [Pietri M. et al., 2005], ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ II/AT1 ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʘ ʘʥʛʠʦʪʝʥʟʠʥ. ʀʟ ʜʘʥʥʳʭ L. 

Monassier ʠ ʩʦʘʚʪʦʨʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʝʣʝʢʪʠʚʥʳʡ ʘʥʪʘʛʦʥʠʩʪ 5-HT2B ʨʝʮʝʧʪʦʨʦʚ 

SB215505 ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʥʠʮʠʠʨʦʚʘʥʥʫʶ ʘʥʛʠʦʪʝʥʟʠʥʦʤ II ʠʣʠ 

ʠʟʦʧʨʦʪʝʨʝʥʦʣʦʤ ʛʝʥʝʨʘʮʠʶ ʩʫʧʝʨʦʢʩʠʜʘ ʚ ʩʝʨʜʮʝ ʠ ʛʠʧʝʨʪʨʦʬʠʶ ʩʝʨʜʝʯʥʦʡ 

ʪʢʘʥʠ [Monassier L. et al., 2008].  

ʉʠʩʪʝʤʥʳʡ ʩʢʣʝʨʦʟ (ʩʢʣʝʨʦʜʝʨʤʠʷ). ʉʠʩʪʝʤʥʘʷ ʩʢʣʝʨʦʜʝʨʤʠʷ ʷʚʣʷʝʪʩʷ 

ʨʝʜʢʠʤ ʘʫʪʦʠʤʤʫʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʥʝʠʟʚʝʩʪʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʦʨʘʞʘʝʪ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʜʦ 50 ʣʝʪ. ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʪʣʦʞʝʥʠʝʤ ʬʠʙʨʠʣʣ, ʦʙʨʘʟʫʶʱʠʭ ʢʦʣʣʘʛʝʥ ʚ ʢʦʞʝ, ʣʝʛʢʠʭ, ʞʝʣʫʜʢʝ, ʩʝʨʜʮʝ ʠ 

ʧʦʯʢʘʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ [Almeida I. et al., 2011]. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʩʪʝʤʥʦʡ ʩʢʣʝʨʦʜʝʨʤʠʝʡ ʠʤʝʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʫʜʦʚ ʠ ʙʦʣʝʟʥʴ 

ʈʝʡʥʦ [Generini S. et al., 1999]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 1950 ʛʦʜʫ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʨʦʪʦʥʠʥ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ ʢʦʞʠ. ʇʨʠ 

ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʘʤʠʥ ʚʳʟʳʚʘʝʪ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʞʠ ʫ ʛʨʳʟʫʥʦʚ ʧʦ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʚʦ ʤʥʦʛʦʤ ʧʦʭʦʞʝʝ ʥʘ ʩʠʩʪʝʤʥʫʶ ʩʢʣʝʨʦʜʝʨʤʠʶ 

ʫ ʯʝʣʦʚʝʢʘ [Macdonald R.A. et al., 1958]. ʀʥʬʫʟʠʷ ʩʝʨʦʪʦʥʠʥʘ ʚ ʧʣʝʯʝʚʫʶ ʘʨʪʝʨʠʶ 

ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʩʭʦʞʠʝ ʩ ʥʘʨʫʰʝʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʙʦʣʝʟʥʠ 

ʈʝʡʥʦ [Roddie I.C. et al., 1955]. ɹʦʣʝʟʥʴ ʈʝʡʥʦ  ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʟʦʩʧʘʩʪʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʛʠʦʪʨʦʬʦʥʝʚʨʦʟ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʧʦʨʘʞʝʥʠʝʤ ʤʝʣʢʠʭ ʢʦʥʮʝʚʳʭ ʘʨʪʝʨʠʡ ʠ ʘʨʪʝʨʠʦʣ. ʈʦʣʴ ʩʝʨʦʪʦʥʠʥʘ ʚ ʩʠʩʪʝʤʥʦʡ 

ʩʢʣʝʨʦʜʝʨʤʠʠ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʚʝʩʪʥʘ. ʆʜʥʘʢʦ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʬʠʙʨʦʟʫ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʢ ʵʥʜʦʪʝʣʠʷ. ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʦʪʝʨʷ ʵʥʜʦʪʝʣʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʳʭ ʩʚʦʡʩʪʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʘʢʪʠʚʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʩʝʨʦʪʦʥʠʥʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʫ ʙʦʣʴʥʳʭ 
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ʩʠʩʪʝʤʥʦʡ ʩʢʣʝʨʦʜʝʨʤʠʝʡ ʦʙʥʘʨʫʞʝʥʦ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ 5-ʅʊ ʚ ʧʣʘʟʤʝ [Biondi 

M.L. et al., 1988]. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʦʜʚʝʨʛʘʶʪ ʩʦʤʥʝʥʠʶ ʵʪʦʪ ʚʳʚʦʜ [Klimiuk 

P.S. et al., 1989]. ʉ. Dees ʩ ʢʦʣʣʝʛʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʪʚʝʪ ʥʘ 5-ʅʊ ʬʠʙʨʦʙʣʘʩʪʳ 

ʢʦʞʠ ʙʦʣʴʥʳʭ ʩʠʩʪʝʤʥʦʡ ʩʢʣʝʨʦʜʝʨʤʠʝʡ ʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʫʚʝʣʠʯʠʚʘʶʪ ʩʠʥʪʝʟ 

ʢʦʣʣʘʛʝʥʘ Ia1, ʢʦʣʣʘʛʝʥʘ 1a2 ʠ ʬʠʙʨʦʥʝʢʪʠʥʘ in vitro. ʕʪʠ ʵʬʬʝʢʪʳ 5-ʅʊ ʥʘ ʩʠʥʪʝʟ 

ʢʦʣʣʘʛʝʥʦʚʦʡ ʤʘʪʨʠʮʳ ʙʣʦʢʠʨʦʚʘʣʠʩʴ ʘʥʪʘʛʦʥʠʩʪʦʤ 5-HT2B ʨʝʮʝʧʪʦʨʘ SB 204741 

ʠʣʠ ʪʨʘʥʩʬʝʢʮʠʝʡ (Transfection) ʤʘʣʳʭ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʭ ʈʅʂ ʢ ʈʅʂ 5-

HT2B ʨʝʮʝʧʪʦʨʫ [Dees C. et al., 2011] . ʊʨʘʥʩʬʝʢʮʠʷ ʵʪʦ ʧʨʦʮʝʩʩ ʚʚʝʜʝʥʠʷ ʤʘʣʳʭ 

(20-25 ʧʘʨ ʦʩʥʦʚʘʥʠʡ ʚ ʜʣʠʥʫ) ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʭ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ  ʚ ʢʣʝʪʢʠ ʚ 

ʮʝʣʷʭ ʙʣʦʢʘʜʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʚ ʩ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ 

ʥʫʢʣʝʦʪʠʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ ʙʣʦʢʘʜʫ SB 204741 ʙʣʝʦʤʠʮʠʥ-

ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʢʦʞʥʦʛʦ ʬʠʙʨʦʟʘ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ.  ʉʝʨʦʪʦʥʠʥʦʚʘʷ ʩʪʠʤʫʣʷʮʠʷ ʩʠʥʪʝʟʘ ʢʦʣʣʘʛʝʥʘ ʜʝʨʤʘʣʴʥʳʤʠ 

ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʟʘʚʠʩʝʣʘ  ʦʪ ʘʢʪʠʚʘʮʠʠ TGF1 ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

TGF1 ʩʠʛʥʘʣʠʟʘʮʠʠ [Palumbo K. et al., 2011]. ʊʘ ʞʝ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʩʦʦʙʱʠʣʘ, ʯʪʦ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ JunD ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʚ ʢʫʣʴʪʫʨʝ 

ʬʠʙʨʦʙʣʘʩʪʦʚ ʢʦʞʠ ʙʦʣʴʥʦʛʦ ʩʠʩʪʝʤʥʦʡ ʩʢʣʝʨʦʜʝʨʤʠʝʡ. ʅʘʧʦʤʥʠʤ, ʯʪʦ JunD 

ʚʳʩʪʫʧʘʝʪ ʧʦʩʨʝʜʥʠʢʦʤ TGF 1-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʬʠʙʨʦʙʣʘʩʪʦʚ ʧʨʠ 

ʙʣʝʦʤʠʮʠʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʬʠʙʨʦʟʝ.  

ʀʪʘʢ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʫʢʘʟʳʚʘʶʪ ʥʘ ʘʢʪʠʚʘʮʠʶ 

ʩʝʨʦʪʦʥʠʥʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʥʥʶʶ ʬʘʟʫ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʧʦʩʣʝ ʪʨʘʚʤʳ ʠ ʫʯʘʩʪʠʝ 

5-ʅʊ ʚ  ʬʠʙʨʦʟʝ. ɺ ʢʦʥʪʝʢʩʪʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʜʝʨʞʠʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʩʝʨʦʪʦʥʠʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʠʙʨʦʟʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʙʣʦʢʘʜʦʡ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʨʦʣʴ 5-ʅʊ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʬʠʙʨʦʟʘ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʣʝʛʢʠʭ, ʢʦʞʠ ʠ ʧʝʯʝʥʠ ʜʦ 

ʢʦʥʮʘ ʥʝ ʷʩʥʘ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʣʦʢʘʜʳ ʬʠʙʨʦʛʝʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʘʥʪʘʛʦʥʠʩʪʘʤʠ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚʳʩʦʢʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦʠʩʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʪʠʚʦʬʠʙʨʦʪʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʘʥʪʠʩʝʨʦʪʦʥʠʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʣʝʯʝʥʠʷ ʬʠʙʨʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0350
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0350
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0355
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0355
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0360
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0365
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1.5. ʕʌʌɽʂʊʓ ʎʀʇʈʆɻɽʇʊɸɼʀʅɸ ʀ ʂɽʊɸʅʉɽʈʀʅɸ 

 

 

                   

 

 

ʎʠʧʨʦʛʝʧʪʘʜʠʥ. ʎʠʧʨʦʛʝʧʪʘʜʠʥ 

ʛʠʜʨʦʭʣʦʨʠʜ (Cyproheptadine) ʭʠʤʠʯʝʩʢʦʝ 

ʥʘʟʚʘʥʠʝ 4-(5H-ɼʠʙʝʥʟʦ[a,d]ʮʠʢʣʦʛʝʧʪʝʥ-5-

ʠʣʠʜʝʥ)-1-ʤʝʪʠʣʧʠʧʝʨʠʜʠʥ (ʚ ʚʠʜʝ 

ʛʠʜʨʦʭʣʦʨʠʜʘ). ʉʠʥʦʥʠʤʳ: ʇʝʨʠʪʦʣ, Adekin, 

Apetigen, Astonin, Cipractin, Cyprodin, 

Cyproheptadin hydrochlorid, Istabin, Pariactin, 

Peritol, Supersan, Vieldrin, Vinorex ʠ ʜʨ.  

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʚʝʱʝʩʪʚʘ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ  ʵʪʦ ʅ1-

ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʝ ʠ ʩʝʨʦʪʦʥʠʥʦʚʳʝ ʩʨʝʜʩʪʚʘ. ʆʩʥʦʚʥʳʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʦʤ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʷʚʣʷʝʪʩʷ ʘʥʪʠʛʠʩʪʘʤʠʥʥʦʝ ʠ ʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ. ʎʠʧʨʦʛʝʧʪʘʜʠʥ ʙʣʦʢʠʨʫʝʪ ʛʠʩʪʘʤʠʥʥʳʝ H1-ʨʝʮʝʧʪʦʨʳ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʦʥʠʞʘʝʪ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʛʠʩʪʘʤʠʥ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠ ʦʙʣʝʛʯʘʝʪ ʪʝʯʝʥʠʝ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [ʄʘʰʢʦʚʩʢʠʡ ʄ.ɼ., 2006; ɺʝʥʛʝʨʦʚʩʢʠʡ ɸ.ʀ., 2007]. 

ʂʨʦʤʝ ʵʪʦʛʦ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʙʣʦʢʠʨʫʝʪ 5-ʅʊ ʨʝʮʝʧʪʦʨʳ ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʩʣʘʙʣʷʝʪ 

ʩʧʘʟʤʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʩʝʨʦʪʦʥʠʥʘ ʥʘ ʛʣʘʜʢʠʝ ʤʳʰʮʳ (ʩʦʩʫʜʳ, ʢʠʰʝʯʥʠʢ ʠ ʜʨ.) 

[Peroutka et al., 1981]. ʇʨʝʧʘʨʘʪ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʘʛʦʥʠʩʪʘ 

ʛʠʩʪʘʤʠʥʥʳʭ ʠ ʩʝʨʦʪʦʥʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, 

ʢʘʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʤʠʛʨʝʥʠ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʢʘʨʮʠʥʦʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ [Droogmans S. et al., 2009]. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʤʦʞʝʪ ʥʘʟʥʘʯʘʪʴʩʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʘʧʧʝʪʠʪʘ, ʦʢʘʟʳʚʘʝʪ 

ʘʥʪʠʜʠʘʨʝʡʥʦʝ ʜʝʡʩʪʚʠʝ, ʫʤʝʥʴʰʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʘʧʠʣʣʷʨʦʚ, ʧʨʝʜʫʧʨʝʞʜʘʝʪ 

ʨʘʟʚʠʪʠʝ ʦʪʝʢʘ ʪʢʘʥʝʡ, ʬɻʬʝʢʪʠʚʝʥ ʧʨʠ ʟʫʜʷʱʠʭ ʜʝʨʤʘʪʦʟʘʭ, ʦʢʘʟʳʚʘʝʪ ʩʣʘʙʦʝ 

ʩʝʜʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ ʠ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʚʣʠʷʥʠʝʤ ʥʘ ɻɸʄʂ.  
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ʇʨʠ ʧʨʠʝʤʝ ʚʥʫʪʨʴ ʧʨʝʧʘʨʘʪ ʙʳʩʪʨʦ ʠ ʧʦʣʥʦʩʪʴʶ (ʙʦʣʝʝ 90%) ʘʙʩʦʨʙʠʨʫʝʪʩʷ 

ʠʟ ɾʂʊ. Cmax (ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ) ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 2 ʯ, 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚ ʧʣʘʟʤʝ ʩʦʭʨʘʥʷʝʪʩʷ 4-6 ʯ. ʈʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʚ ʦʨʛʘʥʠʟʤʝ, ʧʨʦʥʠʢʘʝʪ ʚ ʎʅʉ. ʀʥʪʝʥʩʠʚʥʦ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ 

(ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʛʣʶʢʫʨʦʥʠʜʠʨʦʚʘʥʠʝʤ) ʚ ʧʝʯʝʥʠ. ɺʳʚʦʜʠʪʩʷ 

ʩ ʤʦʯʦʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʚʠʜʝ ʢʦʥʲʶʛʘʪʦʚ ʩ ʛʣʶʢʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ. ʇʨʠ 

ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʵʣʠʤʠʥʘʮʠʷ ʟʘʤʝʜʣʷʝʪʩʷ [ʄʘʰʢʦʚʩʢʠʡ ʄ.ɼ., 2006].  

ʇʨʠʤʝʥʷʝʪʩʷ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʇʨʝʧʘʨʘʪ 

ʙʣʦʢʠʨʫʝʪ ʛʠʧʝʨʩʝʢʨʝʮʠʶ ʩʦʤʘʪʦʪʨʦʧʠʥʘ ʧʨʠ ʘʢʨʦʤʝʛʘʣʠʠ ʠ ʩʝʢʨʝʮʠʶ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ ʧʨʠ ʩʠʥʜʨʦʤʝ ʀʮʝʥʢʦ ʂʫʰʠʥʛʘ. ʇʨʠʤʝʥʷʶʪ ʧʨʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʢʨʘʧʠʚʥʠʮʝ, ʩʳʚʦʨʦʪʦʯʥʦʡ 

ʙʦʣʝʟʥʠ, ʧʦʣʣʠʥʦʟʘʭ, ʚʘʟʦʤʦʪʦʨʥʦʤ ʨʠʥʠʪʝ, ʢʦʥʪʘʢʪʥʦʤ ʜʝʨʤʘʪʠʪʝ, 

ʥʝʡʨʦʜʝʨʤʠʪʘʭ, ʦʪʝʢʝ ʂʚʠʥʢʝ, ʧʨʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʥʘ ʧʨʠʝʤ ʣʝʢʘʨʩʪʚ ʠ 

ʜʨ.), ʘ ʪʘʢʞʝ ʧʨʠ ʤʠʛʨʝʥʠ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʚʷʟʠ ʩ ʘʥʪʠʩʝʨʦʪʦʥʠʥʦʚʳʤ 

ʵʬʬʝʢʪʦʤ), ʧʨʠ ʧʦʪʝʨʝ ʘʧʧʝʪʠʪʘ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʥʝʡʨʦʛʝʥʥʘʷ ʘʥʦʨʝʢʩʠʷ, 

ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʜʨ.). ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʛʠʩʪʘʤʠʥ ʠ ʩʝʨʦʪʦʥʠʥ 

ʫʩʠʣʠʚʘʶʪ ʩʝʢʨʝʮʠʶ ʩʦʢʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʨʝʜʣʦʞʝʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ [ʄʘʰʢʦʚʩʢʠʡ 

ʄ.ɼ., 2006]. 

ʅʘʯʠʥʘʷ ʩ 1961 ʛʦʜʘ, ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ ʧʨʦʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ɺ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʙʳʣ ʜʦʩʪʫʧʝʥ ʧʦʜ ʤʘʨʢʦʡ PeriactinÈ (ʇʝʨʠʘʢʪʠʥ) ʦʪ Merck&Co. ɺ 2003 ʛʦʜʫ 

Merck&Co ʧʨʝʢʨʘʱʘʝʪ ʧʨʦʜʘʞʫ ʧʨʝʧʘʨʘʪʘ ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ. ɹʨʝʥʜ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʜʦʩʪʫʧʝʥ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ (ɸʚʩʪʨʘʣʠʷ, ɸʚʩʪʨʠʷ, ɹʝʣʴʛʠʷ, ʀʨʣʘʥʜʠʷ, 

ʀʪʘʣʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʖʞʥʘʷ ɸʬʨʠʢʘ, ʀʩʧʘʥʠʷ, ʐʚʝʮʠʷ, 

ʊʘʠʣʘʥʜ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʧʨʦʜʘʝʪʩʷ ʧʦʜ 

ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚ ʚʠʜʝ ʦʜʥʦ- ʠ ʤʫʣʴʪʠ-

ʠʥʛʨʝʜʠʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɼʞʝʥʝʨʠʢʠ ʧʨʝʧʘʨʘʪʘ ʜʦʩʪʫʧʥʳ ʚ ʉʐɸ, ʂʘʥʘʜʝ ʠ ʚ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.  
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ɼʣʷ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ 

ʥʝʢʦʪʦʨʳʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪ,r ʪʘʢʠʝ ʢʘʢ ʩʝʜʘʪʠʚʥʳʡ ʵʬʬʝʢʪ [Spangler D.L., 

Brunton S., 2006]. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʝʧʘʨʘʪ ʩʥʠʞʘʝʪ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʇʦ 

ʜʝʡʩʪʚʠʶ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʚʦ ʤʥʦʛʦʤ ʧʦʭʦʞ ʥʘ ʢʣʦʟʘʧʠʥ. ʂʣʦʟʘʧʠʥ ï ʵʪʦ 

ʘʪʠʧʠʯʥʳʡ ʘʥʪʠʧʩʠʭʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʠʣʠ çʘʥʪʠʧʩʠʭʦʪʠʢè, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʰʠʟʦʬʨʝʥʠʠ [Goudie A.J., 2007]. ʊʨʘʜʠʮʠʦʥʥʦʝ 

ʥʘʟʚʘʥʠʝ ʘʥʪʠʧʩʠʭʦʪʠʢʦʚ ï ʥʝʡʨʦʣʝʧʪʠʢʠ. ʉʪʨʫʢʪʫʨʘ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʘʥʘʣʦʛʠʯʥʘ 

ʩʪʨʫʢʪʫʨʝ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʤʠʪʨʠʧʪʠʣʠʥ, ʠʤʠʧʨʘʤʠʥ ʠ N-

methylamitriptyline [Wooltorton J.R., Mathie A., 1995]. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʎʅʉ. ʄʝʭʘʥʠʟʤ 

ʜʝʡʩʪʚʠʷ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʩʚʷʟʳʚʘʶʪ ʩ ʚʣʠʷʥʠʝʤ ʥʘ ʧʝʨʚʠʯʥʳʝ ʘʬʬʝʨʝʥʪʥʳʝ 

ʥʝʡʨʦʥʳ [Wooltorton J.R., Mathie A., 1995]. 

ʂʘʢ ʫʞʝ ʚʳʰʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʦʙʣʘʜʘʝʪ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʂʨʦʤʝ ʙʣʦʢʘʜʳ ʩʝʨʦʪʦʥʠʥʦʚʳʭ ʠ ʛʠʩʪʘʤʠʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘ ̫ ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ 

(ʘʬʬʠʥʥʦʩʪʴ) ʤʦʣʝʢʫʣʳ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʩ ʜʝʪʝʨʤʠʥʘʥʪʥʳʤʠ 

(ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʤʠ) ʛʨʫʧʧʘʤʠ ʜʦʬʘʤʠʥʦʚʳʭ, ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʭ ʠ 

ʤʫʩʢʘʨʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ [Clineschmidt B.V., 1976; Remy D.C., 1977]. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʝʮʝʧʪʦʨ-ʟʘʚʠʩʠʤʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪ ʠʥʛʠʙʠʨʫʝʪ ʠʦʥʥʳʝ 

ʢʘʥʘʣʳ ʚ ʢʘʨʜʠʤʠʦʮʠʪʘʭ: ʢʘʣʠʝʚʳʝ (ʂ
+
) ʠ ʥʘʪʨʠʝʚʳʝ (Na

+
) ʢʘʥʘʣʳ, N-ʪʠʧ ʠ L-ʪʠʧ 

ʢʘʣʴʮʠʝʚʳʭ (ʉʘ
2+
) ʢʘʥʘʣʦʚ [Kotake H., 1987]. ʇʦ ʜʘʥʥʳʤ X. Mao ʠ ʩʦʘʚʪʦʨʦʚ 

(2008) ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʠʥʜʫʮʠʨʫʝʪ ʘʧʦʧʪʦʟ ʚ ʢʣʝʪʢʘʭ ʧʨʠ ʣʝʡʢʝʤʠʠ. ʕʪʦʪ ʵʬʬʝʢʪ 

ʥʝ ʩʚʷʟʘʥ ʩ ʘʥʪʠʛʠʩʪʘʤʠʥʦʚʦʡ ʠ ʘʥʪʠʩʝʨʦʪʦʥʠʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʷʤʠ [Mao X. et al, 

2008]. ʎʠʧʨʦʛʝʧʪʘʜʠʥ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʦʢʩʠʯʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [Codd E.E., 2010]. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ 

ʘʧʦʧʪʦʟʦʤ, ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʛʠʩʪʘʤʠʥʦʚʳʭ ʠ ʩʝʨʦʪʦʥʠʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ. ʇʦ ʤʥʝʥʠʶ B.S. Hawkins ʠ L.J. Fischer (2004), ʜʠʘʙʝʪʦʛʝʥʥʳʡ ʵʬʬʝʢʪ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʦʩʨʝʜʦʚʘʥ ʠʟʤʝʥʝʥʠʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ [Hawkins B.S., Fischer L.J., 2004].  

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B4%D0%B8%D1%86%D0%B8%D1%8F
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A. Pal ʩ ʩʦʘʚʪʦʨʘʤʠ (2007) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪ ɹ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʩʠʛʥʘʣʴʥʦʡ ʤʦʣʝʢʫʣʳ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʩʘʡʪʘʤʠ ʩʚʷʟʳʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʩʠʛʤʘ-

1 (sigma-1) ʨʝʮʝʧʪʦʨʦʤ [Pal A. et al., 2007]. ʉʠʛʤʘ-1 ʨʝʮʝʧʪʦʨ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʥʝʡʨʦʥʘʭ ʎʅʉ ʠ ʚʳʩʪʫʧʘʝʪ ʵʣʝʤʝʥʪʦʤ ʥʝʢʦʪʦʨʳʭ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ [Walker J.M. et al., 1990].  

ʀʟ ʚʩʝʭ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ K
+
-ʢʘʥʘʣʳ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ 

ʬʫʥʢʮʠʠ. K
+
-ʢʘʥʘʣʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʩʠʛʥʘʣʴʥʳʤʠ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʚ 

ʥʝʡʨʦʥʘʭ ʠ ʥʝ-ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʣʝʪʢʘʭ. ɺ ʎʅʉ ʘʢʪʠʚʥʦʩʪʴ ʂ
+
-ʢʘʥʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪ 

ʯʘʩʪʦʪʫ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ [Melishchuk A., Loboda A., 

Armstrong C.M., 1998]. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ, ʚʣʠʷʷ ʥʘ K
+
- 

ʢʘʥʘʣʳ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚʦʟʙʫʜʠʤʦʩʪʴ ʥʝʡʨʦʥʦʚ ʠ ʘʢʪʠʚʥʦʩʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠ ̫

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ [Mathie A., Wooltorton J.R., Watkins C.S., 1998]. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʠʥʩʫʣʴʪ, ʛʠʧʝʨʪʦʥʠ,ʁ ʧʩʠʭʠʯʝʩʢʠ ͔ ʟʘʙʦʣʝʚʘʥʠΎ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʠʥʛʠʙʠʪʦʨʳ ʠ ʘʢʪʠʚʘʪʦʨʳ K
+
-ʢʘʥʘʣʦʚ [Wulff   H., Castle N.A., Pardo 

L.A., 2009]. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʢʦʨʢʦʚʳʝ ʥʝʡʨʦʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʪʨʘʥʩʬʠʮʠʨʦʚʘʥʥʳʝ Kv2.1 Ŭ-ʩʫʙʲʝʜʠʥʠʮ· K
+
-

ʢʘʥʘʣʦʚ [He Y-L et al., 2012]. ɺʚʦʜʠʤʳʡ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ ʮʠʧʨʦʛʝʧʪʘʜʠʥ 

ʫʚʝʣʠʯʠʚʘʣ Iʂ (ʢʘʣʠʝʚʳʡ ʪʦʢ) ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʠʥ-ʢʠʥʘʟʳ 

(protein kinas A (PKA)). ɹʣʦʢʠʨʦʚʘʥʠʝ 5-HT-, M-, D2-, H1- ʠ H2- ʪʠʧʳ GPCR-

ʨʝʮʝʧʪʦʨʦʚ (ʨʝʮʝʧʪʦʨʳ, ʩʦʧʨʷʞʸʥʥʳʝ ʩ G-ʙʝʣʢʦʤ, (ʘʥʛʣ. G-protein-coupled 

receptors, GPCRs), ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʩʝʤʠʩʧʠʨʘʣʴʥʳʝ ʨʝʮʝʧʪʦʨʳ ʠʣʠ ʩʝʨʧʝʥʪʠʥʳ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʥʝ ʫʩʪʨʘʥʠʣʠ ʫʚʝʣʠʯʝʥʠʝ Iʂ. ʕʬʬʝʢʪʳ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʙʳʣʠ ʙʣʦʢʠʨʦʚʘʥʳ ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʨʝʮʝʧʪʦʨʘ sigma-1. ɹʦʣʝʝ ʪʦʛʦ, 

ʫ ʞʠʚʦʪʥʳʭ ʥʦʢʘʫʪʥʳʭ ʧʦ ʤʘʣʳʤ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʤ ʈʅʂ (ʠʣʠ ʢʦʨʦʪʢʦ 

ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʝ ʈʅʂ (siRNA, small interfering RNA)) ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʳ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʵʬʬʝʢʪʳ ʥʘ Iʂ [He Y-L et al., 2012]. ɸʛʦʥʠʩʪ 



80 

 

 
 

ʨʝʮʝʧʪʦʨʘ sigma-1 ʠʤʠʪʠʨʫʝʪ ʠʥʜʫʢʮʠʶ ʢʘʣʠʝʚʦʛʦ ʪʦʢʘ ʧʨʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʤ 

ʚʚʝʜʝʥʠʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ. ɸʥʘʣʠʟ ʩʚʷʟʳʚʘʥʠʷ ʨʝʮʝʧʪʦʨʘ-ʣʠʛʘʥʜʘ ʚʳʷʚʠʣ 

ʚʳʩʦʢʫ  ʁʩʪʝʧʝʥʴ ʩʚʷʟʳʚʘʥʠʷ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʩ sigma-1. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 

ʢʣʝʪʢʘʭ ʅɽʂ-293 ʘʚʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ ʵʬʬʝʢʪ ʧʦʜʦʙʥʳʡ ʵʬʬʝʢʪʫ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ 

ʥʘ ʪʨʘʥʩʬʠʮʠʨʦʚʘʥʥʳʭ Kv2.1 Ŭ-ʩʫʙʲʝʜʠʥʠʮʘʭ K
+
-ʢʘʥʘʣʦʚ [He Y-L et al., 2012]. 

 

 

ʂʝʪʘʥʩʝʨʠʥ. ʂʝʪʘʥʩʝʨʠʥ 

(ʂʝtanserinum) ʭʠʤʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ 3-[2-

[4-(ʧʘʨʘ-ʌʪʦʨʙʝʥʟʦʠʣ) ʧʠʧʝʨʠʜʠʥʠʣ]ʵʪʠʣ]-

2,4(1ʅ,ɿʅ)-ʭʠʥʘʟʦʣʠʥʜʠʦʥ. ʉʠʥʦʥʠʤʳ: 

ʉʫʬʨʦʢʩʘʣ, Serefrex, Sufrexal, Sufroxal.  

ʂʝʪʘʥʩʝʨʠʥ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʘʥʪʘʛʦʥʠʩʪʦʤ 5-ʅʊ2-ʨʝʮʝʧʪʦʨʦʚ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʢʘʟʳʚʘʝʪ ʫʤʝʨʝʥʥʦʝ Ŭ-ʘʜʨʝʥʦʙʣʦʢʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. ɸʢʪʠʚʥʦʩʪʴ 

ʢʝʪʘʥʩʝʨʠʥʘ ʩʚʷʟʘʥʘ ʩ ʙʣʦʢʘʜʦʡ ʵʬʬʝʢʪʦʚ ʩʝʨʦʪʦʥʠʥʘ, ʦʩʦʙʝʥʥʦ ʩʦ ʩʧʘʟʤʦʛʝʥʥʳʤ 

ʚʣʠʷʥʠʝʤ ʘʤʠʥʘ ʥʘ ʤʳʰʮʳ ʩʦʩʫʜʦʚ ʠ ʙʨʦʥʭʦʚ, ʠ ʜʝʡʩʪʚʠʝʤ ʥʘ ʘʛʨʝʛʘʮʠʶ 

ʪʨʦʤʙʦʮʠʪʦʚ. ʉʦʯʝʪʘʥʥʦʝ ʙʣʦʢʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ 5-ʅʊ2(S2)-

ʛʠʩʪʘʤʠʥʦʚʳʝ ʠ Ŭ1-ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ ʚʳʟʳʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʦʢʘʟʳʚʘʝʪ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʝ ʜʝʡʩʪʚʠʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʢʝʪʘʥʩʝʨʠʥ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʣʝʯʝʥʠʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʭ ʢʨʠʟʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʧʝʨʝʤʝʞʘʶʱʘʷʩʷ ʭʨʦʤʦʪʘ, ʙʦʣʝʟʥʴ ʈʝʡʥʦ ʠ ʜʨ.). ɺʦʟʤʦʞʥʦ 

ʥʘʟʥʘʯʝʥʠʝ ʢʝʪʘʥʩʝʨʠʥʘ ʧʨʠ ʪʨʦʤʙʦʟʘʭ (ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʨʦʤʙʦʬʣʝʙʠʪʘʭ, 

ʛʝʤʦʨʨʦʠʜʘʣʴʥʦʤ ʪʨʦʤʙʦʟʝ ʠ ʜʨ.) ʠ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʙʨʦʥʭʠʪʦʚ. ʅʘʨʫʰʝʥʠʝ ʩʝʨʦʪʦʥʠʥʦʚʦʡ ʤʝʜʠʘʮʠʠ ʢʝʪʘʥʩʝʨʠʥʦʤ ʩʥʠʞʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʣʘʛʝʥʘ ʠ ʧʨʦʢʦʣʣʘʛʝʥʘ 1 ʚ ʣʝʛʢʠʭ ʞʠʚʦʪʥʳʭ ʩ ʧʥʝʚʤʦʬʠʙʨʦʟʦʤ, 

ʵʢʩʧʨʝʩʩʠʶ ʤʈʅʂ ʧʨʦʢʦʣʣʘʛʝʥʘ 3 ʠ  ʫʨʦʚʝʥʴ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ-

ɓ1 [Fabre A. et al., 2008].   
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1.6. ɿʘʢʣʶʯʝʥʠʝ 

 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ 10-15 ʣʝʪ 

ʧʦʟʚʦʣʠʣʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʧʦʥʠʤʘʥʠʠ ʧʘʪʦʛʝʥʝʟʘ ʀʌʃ. ʅʘ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʮʝʥʪʨʝ ʦʙʩʫʞʜʝʥʠʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ ʥʘʭʦʜʷʪʩʷ ʚʳʰʝʜʰʠʡ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʥʝʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʨʝʤʦʜʫʣʠʨʦʚʘʥʠʝ 

ʪʢʘʥʝʡ, ʯʨʝʟʤʝʨʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʦʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ (ʢʦʣʣʘʛʝʥʘ) ʠ 

ʥʘʨʫʰʝʥʠʝ ʘʥʛʠʦʛʝʥʝʟʘ. ɸʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʚʦʧʨʦʩ ʫʯʘʩʪʠʷ ʄʉʂ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ 

ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʢʘʢ ʚ ʧʘʪʦʛʝʥʝʟʝ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ 

ʬʠʙʨʦʟʘ ʣʝʛʢʦʛʦ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ. ʆʜʥʘʢʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʪʝʤʘʪʠʢʝ "ʉʪʚʦʣʦʚʘʷ ʢʣʝʪʢʘ" ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʧʨʦʚʦʜʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʦʥʦʨʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʝʨ ʥʘ 

ʦʨʛʘʥʠʟʤ ʙʦʣʴʥʦʛʦ ʥʝ ʢʦʨʨʝʢʪʥʘ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʡ 

ʢʘʨʪʠʥʳ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʠ ʨʝʛʠʦʥʘʨʥʳʭ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʣʝʛʦʯʥʳʭ) ʄʉʂ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ 

ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʬʠʙʨʦʟʥʦʛʦ "ʰʨʘʤʘ" ʚ ʣʝʛʢʠʭ. 

ɺʘʞʥʦʩʪʴ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʤ ʬʠʙʨʦʟʝ ʫ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ ʥʝ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʤʥʝʥʠʶ. 75% ʢʣʝʪʦʢ ʣʝʛʢʠʭ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʧʘʥ-ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʡ 

ʤʘʨʢʝʨ CD45. ʇʨʠ ʠʥʬʝʢʮʠʦʥʥʦʤ ʚʦʩʧʘʣʝʥʠʠ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ɻʉʂ ʢ ʠʤʤʫʥʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʪʚʝʪ ɻʉʂ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʥʝʨʘʮʠʷ ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʡ ʠ/ 

ʠʣʠ ʣʠʤʬʦʠʜʥʦʡ ʣʠʥʠʠ) ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʤʤʫʥʥʦʡ ʘʪʘʢʠ. ɺʳʩʢʘʟʳʚʘʝʪʩʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʜʦʥʦʨʩʢʠʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʉʂ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʥʠʮʠʠʨʫʝʤʫʶ ʙʣʝʦʤʠʮʠʥʦʤ ʧʨʦʜʫʢʮʠʶ ʢʦʣʣʘʛʝʥʘ ʟʘ ʩʯʸʪ 

ʚʳʜʝʣʝʥʠʷ ʢʣʝʪʢʘʤʠ ʚʦʩʧʘʣʝʥʠʷ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʠʭ ʮʠʪʦʢʠʥʦʚ [Welsh D.J., 

Harnett M., MacLean M. et al., 2004]. ʅʘʤʠ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʪʦʢʩʠʯʝʩʢʦʤ 
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ʣʝʛʦʯʥʦʤ ʚʦʩʧʘʣʝʥʠʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʝ ɻʉʂ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʛʘʪʠʚʥʳʡ ʩʮʝʥʘʨʠʡ ʚʦʩʧʘʣʝʥʠʷ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʘʢʮʝʥʪ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʥʝ ʩʤʝʱʘʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʚ ʩʪʦʨʦʥʫ 

ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʣʠʰʴ ʜʦʧʦʣʥʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤ ʟʚʝʥʦʤ 

ʧʘʪʦʛʝʥʝʟʘ ï ʢʦʩʪʥʦʤʦʟʛʦʚʳʤʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʤʠ ʩʪʚʦʣʦʚʳʤʠ/ʧʨʦʛʝʥʠʪʦʨʥʳʤʠ 

ʢʣʝʪʢʘʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʪʫʧʠʪ ʧʦʥʠʤʘʥʠʝ ʠʥʪʠʤʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʬʠʙʨʦʟʝ ʣʝʛʢʦʛʦ, ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʪɹʩʷ ʥʦʚʳʝ 

ʤʠʰʝʥʠ (ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ/ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʢʣʝʪʢʠ) ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʤʦʜʫʣʷʮʠʠ.  

ʉʦʯʝʪʘʥʠʝ ʪʘʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʝ, ʜʠʬʝʨʝʥʮʠʨʦʚʢʘ, ʤʦʙʠʣʠʟʘʮʠʷ, 

ʤʠʛʨʘʮʠʷ, ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ, ʧʨʠʞʠʚʣʝʥʠʝ) ʵʥʜʦʛʝʥʥʳʭ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʉʂ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʟʦʥʝ ʪʨʘʚʤʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ/ʠʣʠ ʤʦʜʫʣʷʮʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʢʣʶʯʦʤ ʢ ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠ ʩʦʟʜʘʥʠʶ  ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʪʝʨʘʧʠʠ. ʆʜʥʠʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʧʦʜʭʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʢʦʨʨʝʢʮʠʠ ʩʪʚʦʣʦʚʳʭ ʠ 

ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʫʶ ʨʝʛʝʥʝʨʘʮʠʶ, ʤʦʞʝʪ 

ʙʳʪʴ ʥʘʨʫʰʝʥʠʝ ʩʝʨʦʪʦʥʠʥʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʊʦ, ʯʪʦ 5-ʅʊ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʦʩʧʘʣʝʥʠʷ, ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʨʘʙʦʪʘʤʠ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʈʘʥʥʠʡ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ ʚʦʩʧʘʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʉʝʨʦʪʦʥʠʥ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʢʦʘʛʫʣʷʮʠʠ ʠ 

ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ. ɺ ʦʯʘʛʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʨʦʤʙʦʮʠʪʳ ʚʳʩʚʦʙʦʞʜʘʶʪ 5-HT. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʢʘʥʠ ʠ ʟʘʧʨʦʩʘ ʘʤʠʥ ʩʫʞʘʝʪ ʠʣʠ ʨʘʩʰʠʨʷʝʪ 

ʤʠʢʨʦʩʦʩʫʜʳ. ʃʝʡʢʦʮʠʪʳ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʮʝʧʪʦʨʳ ʢ 

ʩʝʨʦʪʦʥʠʥʫ, ʘʤʠʥ ʨʝʛʫʣʠʨʫʝʪ ʭʝʤʦʪʘʢʩʠʩ ʣʝʡʢʦʮʠʪʦʚ, ʘʢʪʠʚʘʮʠʶ ʜʝʥʜʨʠʪʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʊ-ʢʣʝʪʦʢ ʠ ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠʥʦʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

5-ʅʊ ʨʝʮʝʧʪʦʨʘʤʠ, ʩʝʨʦʪʦʥʠʥ ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ IL-6 ʜʝʥʜʨʠʪʥʳʤʠ 
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ʢʣʝʪʢʘʤʠ, IL-1ɓ, IL-6, IL-8, IL12p40 ʠ TNF-Ŭ ʤʦʥʦʮʠʪʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, TNF-Ŭ 

ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʚʦʩʧʘʣʝʥʠʠ. ʋʞʝ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʫʢʘʟʳʚʘʣʦʩʴ ʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʬʠʙʨʦʟʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʣʝʛʢʠʭ, ʦʪ ʩʝʨʦʪʦʥʠʥʘ. 

ʄʝʞʜʫ ʪʝʤ, ʨʦʣʴ 5-ʅʊ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʣʝʛʢʠʭ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʘ. ʅʘ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʤʠʥ ʦʢʘʟʳʚʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʘʟʦʘʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʣʝʛʦʯʥʫʶ ʘʨʪʝʨʠʶ ʠ ʧʨʦʬʠʙʨʦʛʝʥʥʦʝ 

ʜʝʡʩʪʚʠʝ ʚ ʣʝʛʢʠʭ, ʩʪʠʤʫʣʠʨʫʷ ʧʨʦʣʠʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ. 

ʅʘʙʣʶʜʝʥʠʷ A. Fabre ʠ ʢʦʣʣʝʛ (2008) ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʙʣʝʦʤʠʮʠʥ-

ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʬʠʙʨʦʟ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʩʝʨʦʪʦʥʠʥʘ ʚ ʣʝʛʢʠʭ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʣʘʙʣʝʥ ʥʘʟʥʘʯʝʥʠʝʤ ʘʥʪʘʛʦʥʠʩʪʘ 5-ʅʊ2 ʨʝʮʝʧʪʦʨʘ (ʢʝʪʘʥʩʝʨʠʥ) ʠ 5-

HT2B ʨʝʮʝʧʪʦʨʘ (SB215505). 

ʀʪʘʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʧʝʨʩʧʝʢʪʠʚʘ ʢʦʨʨʝʢʮʠʠ ʚʦʩʧʘʣʝʥʠʷ ʠ ʬʠʙʨʦʟʘ ʘʥʪʘʛʦʥʠʩʪʘʤʠ 

ʨʝʮʝʧʪʦʨʦʚ ʢ ʩʝʨʦʪʦʥʠʥʫ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʧʥʝʚʤʦʬʠʙʨʦʟʘ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʙʣʦʢʘʜʦʡ 5-ʅʊ ʨʝʮʝʧʪʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ, ʤʠʰʝʥʠ ʠ ʵʬʬʝʢʪʦʚ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʜʝʨʞʠʚʘʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʩʝʨʦʪʦʥʠʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚʦʩʧʘʣʝʥʠʷ ʠ ʬʠʙʨʦʟʘ ʧʨʠ ʪʦʢʩʠʯʝʩʢʦʡ ʪʨʘʚʤʝ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʙʣʦʢʘʜʘ ʩʝʨʦʪʦʥʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʚʦʩʧʘʣʝʥʠʝ ʠ ʬʠʙʨʦʛʝʥʝʟ ʦʧʦʩʨʝʜʦʚʘʥʦ ʯʝʨʝʟ ʠʥʛʠʙʠʮʠʶ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʠ 

ʨʝʛʠʦʥʘʨʥʳʭ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʠ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʩ ʫʞʝ ʠʟʚʝʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʥʦʚʳʭ ʢʘʯʝʩʪʚ 

ʧʦʟʚʦʣʠʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʚ ʢʣʠʥʠʢʫ ʬʠʙʨʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ, ʧʨʠ ʵʪʦʤ 

ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʥʝ ʧʦʪʨʝʙʫʶʪ ʚʨʝʤʝʥʥʳʭ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʚ ʤʘʩʰʪʘʙʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ɻʣʘʚʘ 2. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 

2.1. ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 579 ʤʳʰʘʭ-ʩʘʤʮʘʭ ʣʠʥʠʠ ʉ57Bl/6 ʚ ʚʦʟʨʘʩʪʝ 8-

10 ʥʝʜʝʣʴ. ɾʠʚʦʪʥʳʝ ʧʦʩʪʫʧʠʣʠ ʠʟ ʦʪʜʝʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʅʀʀʌʠʈʄ ʠʤʝʥʠ ɽ.ɼ. ɻʦʣʴʜʙʝʨʛʘ (ʚʝʪʝʨʠʥʘʨʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ 

ʠʤʝʝʪʩʷ). ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʜʠʟʘʡʥ ʙʳʣʠ ʦʜʦʙʨʝʥʳ 

ʕʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʅʀʀʌʠʈʄ ʠʤʝʥʠ ɽ.ɼ. ɻʦʣʴʜʙʝʨʛʘ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʘʚʠʣʘʤ, ʧʨʠʥʷʪʳʤ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʥʚʝʥʮʠʝʡ ʧʦ ʟʘʱʠʪʝ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʠʥʳʭ ʥʘʫʯʥʳʭ 

ʮʝʣʝʡ [European Convention, 1986]. ɼʦ ʠ ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʚʠʚʘʨʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ +20-22
ʦ
ʉ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ 50Ñ20%, ʚ ʩʚʝʪʦʚʦʤ ʨʝʞʠʤʝ  ʜʝʥʴ-ʥʦʯʴ. ɾʠʚʦʪʥʳʭ ʨʘʟʤʝʱʘʣʠ ʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʢʣʝʪʢʘʭ ʧʦ 10-15 ʦʩʦʙʝʡ ʩ ʤʝʣʢʦʡ ʜʨʝʚʝʩʥʦʡ ʩʪʨʫʞʢʦʡ 

ʠ ʩʦʜʝʨʞʘʣʠ ʜʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ 

ʨʘʮʠʦʥʝ (ʧʦʣʥʦʨʘʮʠʦʥʥʳʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʢʦʤʙʠʢʦʨʤʦʤ çʏɸʈɸè ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ, ʢʨʳʩ, ʭʦʤʷʢʦʚ ʢʘʪʝʛʦʨʠʠ ʉʇʌ (ʩʦʜʝʨʞʘʥʠʝ) (ɻʆʉʊ-

ʈ51849-2001 ʧ.5), ʧʨʦʠʟʚʦʜʩʪʚʦ ɿɸʆ çɸʩʩʦʨʪʠʤʝʥʪ-ɸʛʨʦè, ʄʆ).  

ʉ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɿʘʙʦʨ ʤʘʪʝʨʠʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ. ʄʳʰʝʡ ʫʤʝʨʱʚʣʷʣʠ ʧʝʨʝʜʦʟʠʨʦʚʢʦʡ ʉʆ2. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʦ ʩʝʨʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʩʨʦʢʠ ʟʘʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʞʜʦʡ 

ʩʝʨʠʠ ʦʪʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.  
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ʊʘʙʣʠʮʘ 4  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʦ ʩʝʨʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʉʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ 

ʉʨʦʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

1 2 3 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʣʝʛʢʠʭ ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ 

ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ (ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ).  

130 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 7, 14, 21, 25-ʝ 

ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ  

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʢʣʝʪʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ 

ʫʩʣʦʚʠʷʭ ʙʣʝʦʤʠʮʠʥʘ (ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ). 

130 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 3, 7, 14, 21, 25-ʝ 

ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ  

 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʝʪʘʥʩʝʨʠʥʘ ʠ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʫʨʦʚʥʠ ʀʃ-1 ʙʝʪʘ, ʊʌʈ ʙʝʪʘ ʠ 

ʌʅʆ ʘʣʴʬʘ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʣʝʛʢʠʭ ʠ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʫ ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ ʫʩʣʦʚʠʷʭ 

ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ (ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ).  

28 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 3-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ  

 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʢʝʪʘʥʩʝʨʠʥʘ 

ʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʫʨʦʚʥʠ ʛʠʜʨʦʩʠʧʨʦʣʠʥʘ, 

ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ I, ʦʙʱʝʛʦ ʢʦʣʣʘʛʝʥʘ ʠ 

ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʣʝʛʢʠʭ ʫ 

ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ 

ʙʣʝʦʤʠʮʠʥʘ (ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ). 

28 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 21-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ  

5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʢʝʪʘʥʩʝʨʠʥʘ 

ʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 

ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ ʢʦʩʪʥʦʤ 

ʤʦʟʛʝ ʠ ʢʨʦʚʠ ʫ ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ ʫʩʣʦʚʠʷʭ 

ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ (ʮʠʪʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ). 

28 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 7-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

6. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʪʝʥʪʥʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ, 

ʢʨʦʚʠ ʠ ʩʝʣʝʟʝʥʢʝ ʫ ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ 

ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ (ʤʝʪʦʜ 

ʣʠʤʠʪʠʨʫʶʱʠʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʛʝʤʘʪʦʣʦʛʠʠ). 

45 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 3, 7, 14, 21-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ  

7. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ 

ʮʠʧʨʦʛʝʧʝʪʘʜʠʥʘ ʥʘ ʢʣʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

CD45
+
-ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʢʨʦʚʠ ʠ ʩʝʣʝʟʝʥʢʠ ʫ 

ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ 

ʙʣʝʦʤʠʮʠʥʘ (ʤʝʪʦʜʳ ʢʫʣʴʪʫʨʳ ʪʢʘʥʠ). 

45 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 3, 7, 14, 21-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ  4 

 

1 2 3 

8. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʢʝʪʘʥʩʝʨʠʥʘ 

ʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʝʥʠʪʦʨʥʳʭ 

ʬʠʙʨʦʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ ʠ ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʩʝʣʝʟʝʥʢʝ ʠ ʣʸʛʢʠʭ ʫ ʤʳʰʝʡ ʣʠʥʠʠ 

ʉ57BL/6 ʚ ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ (ʤʝʪʦʜ 

ʣʠʤʠʪʠʨʫʶʱʠʭ ʨʘʟʚʝʜʝʥʠʡ, ʮʠʪʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ). 

65 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 3, 7, 14, 21-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

9. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʢʝʪʘʥʩʝʨʠʥʘ 

ʠ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʢʣʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʘʜʛʝʟʠʨʫʶʱʠʭ CD45  ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, 

ʩʝʣʝʟʝʥʢʠ ʠ ʣʸʛʢʠʭ ʫ ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6 ʚ 

ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ (ʤʝʪʦʜʳ ʢʫʣʴʪʫʨʳ 

ʪʢʘʥʠ). 

35 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 14, 21-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ  

 

10. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʢʝʪʘʥʩʝʨʠʥʘ 

ʥʘ ʧʦʪʝʥʮʠʘʣ ʢ ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʶ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʚ ʢʣʝʪʢʠ ʩʪʨʦʤʘʣʴʥʳʭ ʣʠʥʠʡ ʫ 

ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʣʝʛʢʠʭ ʫ ʤʳʰʝʡ ʣʠʥʠʠ 

ʉ57BL/6 ʚ ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ (ʤʝʪʦʜʳ 

ʢʫʣʴʪʫʨʳ ʪʢʘʥʠ, ʮʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ). 

45 

ʀʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʘ 21-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

 

 

2.2. ʈʝʘʛʝʥʪʳ 

 

 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʣʝʢʪʠʚʥʳʡ ʘʥʪʘʛʦʥʠʩʪ 5-ʅʊ2 ʩʝʨʦʪʦʥʠʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʢʝʪʘʥʩʝʨʠʥ (çSigmaè, ʉʐɸ) ʠ ʛʠʜʨʦʭʣʦʨʠʜ ʮʠʧʨʦʛʝʧʪʘʜʠʥ 

ʩʝʩʢʚʠʛʠʜʨʘʪ (çSigmaè, ʉʐɸ), ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʛʠʩʪʘʤʠʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ (ʙʣʦʢʠʨʫʝʪ H1-ʨʝʮʝʧʪʦʨʳ) ʠ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʘʥʪʠʩʝʨʦʪʦʥʠʥʦʚʳʤ 

ʚʝʱʝʩʪʚʦʤ. ʆʙʣʘʜʘʝʪ ʪʘʢʞʝ ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦ ʜʘʥʥʳʤ S.J. 

Peroutka, R.V. Lebovitz, S.H. Snyder (1981) ʮʠʧʨʦʛʝʧʪʘʜʠʥ ʙʣʦʢʠʨʫʝʪ 

ʩʝʨʦʪʦʥʠʥʦʚʳʝ 5-ʅʊ2 ʨʝʮʝʧʪʦʨʳ. ɼʝʡʩʪʚʠʝ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ ʠ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʝʛʦ ʚʣʠʷʥʠʝʤ ʥʘ 

ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʥʦ ʠ ʥʘ ɻɸʄʂ ʠ ʭʦʣʠʥʝʨʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

[Tursrki et al., 1981; ʄʘʰʢʦʚʩʢʠʡ ʄ.ɼ., 2006]. ɹʣʝʦʤʠʮʠʥʘ ʩʫʣʴʬʘʪ ï 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʘʥʪʠʙʠʦʪʠʢ (Blenoxane
È
;
 
çS«o Pauloè, ɹʨʘʟʠʣʠʷ). 



87 

 

 
 

2.3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ 

 

 

ʏʘʩʪʠʯʥʦ ʦʙʨʘʪʠʤʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, 

ʚʳʟʚʘʥʥʦʝ ʚʚʝʜʝʥʠʝʤ ʮʠʪʦʩʪʘʪʠʢʘ ʙʣʝʦʤʠʮʠʥʘ. 

 

 

2.4. ɺʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 

 

 

ɹʣʝʦʤʠʮʠʥ ʦʜʥʦʢʨʘʪʥʦ ʚʚʦʜʠʣʠ ʠʥʪʨʘʪʨʘʭʝʘʣʴʥʦ (ʀʊ) 80 ʤʢʛ/ʤʳʰʴ ʚ 30 ʤʢʣ 

NaCl 0,9% [Ortiz L.A., Gambelli F., McBride C. et al., 2003]. ɼʣʷ ʘʥʝʩʪʝʟʠʠ ʚʦ ʚʨʝʤʷ 

ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʛʘʣʷʮʠʦʥʥʳʡ ʵʬʠʨʥʳʡ ʥʘʨʢʦʟ. ʆʧʝʨʘʮʠʦʥʥʦʝ ʧʦʣʝ 

ʜʝʟʠʥʬʠʮʠʨʦʚʘʣʠ 70% ʨʘʩʪʚʦʨʦʤ ʵʪʘʥʦʣʘ ʠ ʦʩʚʦʙʦʞʜʘʣʠ ʦʪ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʇʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʰʝʠ ʨʘʩʩʝʢʘʣʠ ʢʦʞʫ, ʧʦʜʢʦʞʥʫʶ ʢʣʝʪʯʘʪʢʫ ʠ ʩʦʙʩʪʚʝʥʥʫʶ 

ʬʘʩʮʠʶ ʰʝʠ. ʄʝʪʦʜʦʤ ʪʫʧʦʛʦ ʨʘʟʜʚʠʞʝʥʠʷ ʪʢʘʥʝʡ ʨʘʟʜʚʠʛʘʣʠ ʤʳʰʮʳ ʥʘ 

ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʪʨʘʭʝʠ. ʇʦ ʭʦʜʫ ʪʦʢʘ ʚʦʟʜʫʭʘ ʥʘ ʚʜʦʭʝ ʧʨʦʠʟʚʦʜʠʣʠ 

ʠʥʲʝʢʮʠʶ ʙʣʝʦʤʠʮʠʥʘ ʩ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ɻʘʤʠʣʴʪʦʥʘ. ʇʦʩʣʝ ʫʰʠʚʘʥʠʷ ʨʘʥʳ 

ʦʧʝʨʘʮʠʦʥʥʦʝ ʧʦʣʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʘʥʪʠʩʝʧʪʠʢʦʤ. ɺʚʝʜʝʥʠʝ ʙʣʝʦʤʠʮʠʥʘ 

ʧʨʠʥʠʤʘʣʠ ʟʘ 0 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʂʝʪʘʥʩʝʨʠʥ ʚ ʜʦʟʝ 1,5 ʤʛ/ʢʛ ʚ 100 ʤʢʣ NaCl (0,9%) ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ 

(ɺɹ) ʯʝʨʝʟ 3 ʯ ʠ ʥʘ 1, 3, 6, 7, 13-21-ʡ ʜʝʥʴ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʠʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ.  

ʎʠʧʨʦʛʝʧʪʘʜʠʥ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ ʚ 100 ʤʢʣ NaCl (0,9%) ʚʚʦʜʠʣʠ ɺɹ ʯʝʨʝʟ 3 ʯ ʠ 

ʥʘ 1, 3, 6, 7, 13-21-ʡ ʜʝʥʴ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʠʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ 

ʙʣʝʦʤʠʮʠʥʘ.  

ʂʦʥʪʨʦʣʴʥʳʤ ʞʠʚʦʪʥʳʤ ʚʦ ʚʩʝʭ ʩʝʨʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʚʦʜʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʦʙʲʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ. ʌʦʥʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʘʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. 
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2.5. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠʩʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ 

ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ ʧʨʠ ʧʥʝʚʤʦʬʠʙʨʦʟʝ, 

ʘ ʪʘʢ ʞʝ ʨʝʘʢʮʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚ 

ʛʦʤʦʛʝʥʘʪʝ ʪʢʘʥʠ ʣʝʛʢʠʭ ʤʳʰʝʡ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ, 

ʤʳʰʠʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ I, ʦʙʱʝʛʦ ʢʦʣʣʘʛʝʥʘ ʠ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʦʩʚʷʱʝʥ ʦʮʝʥʢʝ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʠ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʢʨʦʚʠ ʠ ʣʸʛʢʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ 

ʙʣʝʦʤʠʮʠʥʘ ʠ ʧʨʝʧʘʨʘʪʦʚ ʩ ʘʥʪʠʩʝʨʦʪʦʥʠʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɺ ʭʦʜʝ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʥʘ 

ʢʣʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʘʜʛʝʟʠʨʫʶʱʠʭ CD45
+ 
ʢʣʝʪʦʢ ʠ ʘʜʛʝʟʠʨʫʶʱʠʭ CD45

 

ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʢʨʦʚʠ ʠ ʣʸʛʢʠʭ ʧʨʠ ʧʥʝʚʤʦʬʠʙʨʦʟʝ.  

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ï 4, ʙʳʣ ʧʦʩʚʷʱʸʥ ʠʟʫʯʝʥʠʶ ʜʝʡʩʪʚʠʷ 

ʢʝʪʘʥʩʝʨʠʥʘ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʄʉʂ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʘʜʛʝʟʠʨʫʶʱʠʭ CD45
 
ʢʣʝʪʦʢ ʣʸʛʢʠʭ ʤʳʰʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʧʥʝʚʤʦʬʠʙʨʦʟʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ 

1. ʇʦʣʫʯʝʥʠʝ ʚʟʚʝʩʠ ʢʣʝʪʦʢ ʣʝʛʢʠʭ. 

2. ʈʘʟʜʝʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʚʟʚʝʩʠ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʥʘ ʘʜʛʝʟʠʨʫʶʱʫʶ ʠ 

ʥʝʘʜʛʝʟʠʨʫʶʱʫʶ ʬʨʘʢʮʠʠ. 

3. ʆʮʝʥʢʘ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʨʢʝʨʦʚ.  

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ CD45 -ʢʣʝʪʦʢ in vitro ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ. 

5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʷ ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ. 
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6. ʆʮʝʥʢʘ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʨʢʝʨʦʚ ʫ ʢʣʝʪʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

7. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ in vitro.  

8. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʦʢʦʥʯʘʥʠʶ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ. 

 

 

2.6. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʢʘʥʠ ʣʝʛʢʠʭ* [ʃʠʣʣʠ ʈ., 1969; ʄʝʨʢʫʣʦʚ 

ɻ.ɸ., 1969]. ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʘʚʫʶ ʜʦʣʶ ʣʝʛʢʦʛʦ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʠ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ɼʝʧʘʨʘʬʠʥʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5 ʤʢʤ 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʠ ʘʟʫʨ-ʵʦʟʠʥʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʣʝʪʦʢ 

ʚʦʩʧʘʣʝʥʠʷ, ʘ ʪʦʣʱʠʥʦʡ 7 ʤʢʤ ï ʧʦ ʤʝʪʦʜʫ ɺʘʥ-ɻʠʟʦʥʘ ʜʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʦʨʛʘʥʝ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʢʨʘʰʠʚʘʥʠʷ ʜʝʣʘʣʦʩʴ ʤʠʥʠʤʫʤ 10 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʙʝʟ ʧʝʨʝʢʨʳʪʠʷ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʟʘ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʧʨʠ 

400-ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʤʠʢʨʦʩʢʦʧʘ Axio 

Lab.A1 (çCarl Zeissè, ɻʝʨʤʘʥʠʷ) ʩ ʚʠʜʝʦʢʘʤʝʨʦʡ AxioCam ERc5s (çCarl Zeissè, 

ɻʝʨʤʘʥʠʷ), ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ. ʇʦʣʫʯʝʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ AxioVision 

Rel.4.8.2. ʉʦʜʝʨʞʘʥʠʝ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʚ ʣʸʛʢʠʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʧʦʜʩʯʝʪʘ ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʘ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ. ɹʨʦʥʭʦ-ʚʘʩʢʫʣʷʨʥʳʝ ʪʷʞʠ ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʠʟʲʷʪʳ ʠʟ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʣʘʩʪʝʡ. 

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʂʨʫʧʠʥʳʤ 

ɺ.ɸ. 
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ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ* . ʋʨʦʚʝʥʴ 

ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ ʚ ʛʦʤʦʛʝʥʘʪʝ ʣʝʛʢʠʭ ʦʧʨʝʜʝʣʷʣʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ 

ʪʚʝʨʜʦʬʘʟʥʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʳʰʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (Cusabio Biotech CO., LTD, 

ʂʠʪʘʡ).  

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʂʨʫʧʠʥʳʤ 

ɺ.ɸ. 

 

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʤʳʰʠʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ I* . 

ʋʨʦʚʝʥʴ ʤʳʰʠʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ I ʚ ʛʦʤʦʛʝʥʘʪʝ ʣʝʛʢʠʭ ʦʧʨʝʜʝʣʷʣʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʪʚʝʨʜʦʬʘʟʥʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʳʰʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

(Cusabio Biotech CO., LTD, ʂʠʪʘʡ).  

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʂʨʫʧʠʥʳʤ 

ɺ.ɸ. 

 

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʥʜʦʛʝʥʥʦʡ ʛʠʘʣʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ* . ʋʨʦʚʝʥʴ ʵʥʜʦʛʝʥʥʦʡ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʛʦʤʦʛʝʥʘʪʝ ʣʝʛʢʠʭ 

ʦʧʨʝʜʝʣʷʣʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʪʚʝʨʜʦʬʘʟʥʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʳʰʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ (Cusabio Biotech CO., LTD, ʂʠʪʘʡ).  

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʂʨʫʧʠʥʳʤ 

ɺ.ɸ. 

 

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʢʦʣʣʘʛʝʥʘ* . ʋʨʦʚʝʥʴ 

ʦʙʱʝʛʦ ʢʦʣʣʘʛʝʥʘ ʚ ʛʦʤʦʛʝʥʘʪʝ ʣʝʛʢʠʭ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʝʛʦ ʩ ʢʨʘʩʠʪʝʣʝʤ ʠ ʦʙʨʘʙʦʪʢʠ ʢʠʩʣʦʪʦʡ 

ʠ ʨʘʩʪʚʦʨʦʤ ʧʝʧʩʠʥʘ SIRCOL Collagen  Assay (Biocolor  Ltd, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.  ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʧrʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʂʨʫʧʠʥʳʤ ɺ.ɸ. 
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ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʨʦʚʥʷ IL-1ɓ, TGF-ɓ ʠ TNF-Ŭ * . ʋʨʦʚʝʥʴ 

IL-1ɓ, TGF-ɓ ʠ TNF-Ŭ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʛʦʤʦʛʝʥʘʪʝ ʣʝʛʢʠʭ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠʘʪʦʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (Cusabio Biotech CO., LTD, ʂʠʪʘʡ).   

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʂʨʫʧʠʥʳʤ 

ɺ.ɸ. 

 

ʇʦʣʫʯʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. 

ɺʟʷʪʠʝ ʢʨʦʚʠ ʫ ʤʳʰʝʡ ʧʨʦʚʦʜʠʣʠ ʜʝʢʘʧʠʪʘʮʠʝʡ ʛʦʣʦʚʳ ʞʠʚʦʪʥʦʛʦ. ʂʨʦʚʴ 

ʩʦʙʠʨʘʣʠ ʩ ʧʦʤʦʱʴʶ ʚʦʨʦʥʢʠ ʚ ʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ. ʂʨʦʚʴ ʧʦʩʣʝ ʚʟʷʪʠʷ 25-

30 ʤʠʥ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʟʘʪʝʤ ʦʙʚʦʜʠʣʠ ʧʦ ʢʨʘʶ ʝʝ 

ʩʛʫʩʪʢʘ ʪʦʥʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʘʣʦʯʢʦʡ (ʦʪʜʝʣʝʥʠʝ ʩʛʫʩʪʢʘ ʦʪ ʩʪʝʥʦʢ ʩʦʩʫʜʘ) ʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 20 ʤʠʥʫʪ ʧʨʠ 3000 ʦʙ/ʤʠʥ. ʉʳʚʦʨʦʪʢʫ ʩʦʙʠʨʘʣʠ ʠ ʧʝʨʝʥʦʩʠʣʠ 

ʚ ʩʪʝʨʠʣʴʥʳʡ ʩʦʩʫʜ, ʟʘʢʨʳʚʘʣʠ ʢʨʳʰʢʦʡ ʠ ʭʨʘʥʠʣʠ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ.  

 

ʀʟʫʯʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ 

ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ʀʟʫʯʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ (ʆʂʃ) ʠ 

ʧʦʜʩʯʝʪ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʬʦʨʤʫʣ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʄʘʟʢʠ ʢʨʦʚʠ ʬʠʢʩʠʨʦʚʘʣʠ ʧʦ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʫ ʚ ʪʝʯʝʥʠʝ 5-7 ʤʠʥʫʪ, 

ʟʘʪʝʤ ʚʳʩʫʰʠʚʘʣʠ ʠ ʦʢʨʘʰʠʚʘʣʠ ʘʟʫʨ-II -ʵʦʟʠʥʦʤ (ʧʦ ʅʦʭʪʫ-ʄʘʢʩʠʤʦʚʫ) ʚ 

ʪʝʯʝʥʠʝ 25 ʤʠʥʫʪ. ɻʝʤʦʛʨʘʤʤʫ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ 100 ʢʣʝʪʦʢ, ʧʦʩʣʝ ʯʝʛʦ 

ʦʧʨʝʜʝʣʷʣʠ ʘʙʩʦʣʶʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʀʟʫʯʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ ɸ.ʄ., 

ʐʘʭʦʚ ɺ.ʇ., 1992]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʝʡ ʢʣʝʪʦʯʥʦʩʪʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚʳʜʝʣʷʣʠ 

ʙʝʜʨʝʥʥʫʶ ʢʦʩʪʴ ʤʳʰʠ, ʦʯʠʱʘʣʠ ʝʝ ʦʪ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʧʨʦʤʳʚʘʣʠ ʮʝʥʪʨʘʣʴʥʳʡ 

ʢʘʥʘʣ 1 ʤʣ 3% ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ʂʦʩʪʥʳʡ ʤʦʟʛ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʰʧʨʠʮʝʤ 

ʯʝʨʝʟ ʠʛʣʳ ʫʤʝʥʴʰʘʶʱʝʛʦʩʷ ʜʠʘʤʝʪʨʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʝʣʦʢʘʨʠʦʮʠʪʦʚ 

ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʘʟʢʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 
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ʩʦʜʝʨʞʠʤʦʝ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʚʳʜʘʚʣʠʚʘʣʠ ʥʘ ʦʙʝʟʞʠʨʝʥʥʦʝ ʩʪʝʢʣʦ, ʟʘʪʝʤ 

ʨʘʟʚʦʜʠʣʠ ʘʫʪʦʣʦʛʠʯʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʠ ʜʝʣʘʣʠ ʤʘʟʦʢ ʩ ʧʦʤʦʱʴʶ ʰʣʠʬʦʚʘʥʥʦʛʦ 

ʩʪʝʢʣʘ. ɺʳʩʦʭʰʠʝ ʤʘʟʢʠ ʬʠʢʩʠʨʦʚʘʣʠ ʧʦ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʫ ʚ ʪʝʯʝʥʠʝ 3-5 ʤʠʥʫʪ ʠ 

ʦʢʨʘʰʠʚʘʣʠ ʘʟʫʨ-II -ʵʦʟʠʥʦʤ (ʧʦ ʅʦʭʪʫ-ʄʘʢʩʠʤʦʚʫ) ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. 

ʄʠʝʣʦʛʨʘʤʤʫ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ 400 ʢʣʝʪʦʢ, ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷʣʠ ʘʙʩʦʣʶʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʜʝʣʴʥʳʭ ʨʦʩʪʢʦʚ ʛʝʤʦʧʦʵʟʘ. 

 

ɺʳʜʝʣʝʥʠʝ ʠ ʧʦʣʫʯʝʥʠʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ in 

vitro [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ʂʦʩʪʥʳʡ ʤʦʟʛ ʚʳʜʝʣʷʣʠ ʠʟ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʤʳʰʠ 0,5 ʤʣ ʧʨʝʧʘʨʦʚʦʯʥʦʡ ʩʨʝʜʳ, ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ 95 % 

RPMI-1640 (çSigmaè, ʉʐɸ), 5 % ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʪʝʣʷʯʴʝʡ ʩʳʚʦʨʦʪʢʠ (ʕʊʉ) 

(çSigmaè, ʉʐɸ), ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʝʣʦʢʘʨʠʦʮʠʪʦʚ ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ.  

 

ɺʳʜʝʣʝʥʠʝ ʠ ʧʦʣʫʯʝʥʠʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992].  

ʇʦʣʫʯʝʥʥʫʶ ʧʫʪʝʤ ʜʝʢʘʧʠʪʘʮʠʠ ʢʨʦʚʴ ʩʦʙʠʨʘʣʠ ʚ ʩʪʝʨʠʣʴʥʫʶ ʧʨʦʙʠʨʢʫ ʩ 

ʛʝʧʘʨʠʥʦʤ (40 ʝʜ. ʛʝʧʘʨʠʥʘ ʥʘ 1 ʤʣ ʢʨʦʚʠ), ʧʦʩʣʝ ʯʝʛʦ ʚ ʛʨʘʜʠʝʥʪʝ ʧʣʦʪʥʦʩʪʠ 

Histopaqueï1077 (çSigmaè, ʉʐɸ) ʚʳʜʝʣʷʣʠ ʢʣʝʪʦʯʥʫʶ ʬʨʘʢʮʠʶ, ʦʙʦʛʘʱʝʥʥʫʶ 

ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʢʣʝʪʢʠ ʦʪʤʳʚʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 

1500 ʦʙ/ʤʠʥ ʩʨʝʜʦʡ 199 (çSigmaè, ʉʐɸ). ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʟʘʤʝʥʷʣʠ 

ʩʨʝʜʦʡ RPMI-1640 (çSigmaè, ʉʐɸ), ʩʦʜʝʨʞʘʱʝʡ 5% ʕʊʉ (çSigmaè, ʉʐɸ) ʠ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʢʣʝʪʦʢ. 

 

ɺʳʜʝʣʝʥʠʝ ʠ ʧʦʣʫʯʝʥʠʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʠʟ ʩʝʣʝʟʝʥʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro 

[ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ʉʝʣʝʟʝʥʢʫ ʘʢʢʫʨʘʪʥʦ ʚʳʜʝʣʷʣʠ 

ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʤʳʰʠ, ʧʦʤʝʱʘʣʠ ʚ ʯʘʰʢʫ ʇʝʪʨʠ ʜʠʘʤʝʪʨʦʤ 90 ʤʤ ʩ 

ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ ʍʵʥʢʩʘ (HBSS) (çSigmaè, ʉʐɸ).  ɼʘʣʝʝ ʩʝʣʝʟʝʥʢʫ 

ʠʟʤʝʣʴʯʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʦʨʘʟʦʚʳʝ ʩʢʘʣʴʧʝʣʠ, ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʞʠʜʢʦʩʪʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʫʶ ʢʣʝʪʦʯʥʫʶ ʚʟʚʝʩʴ 
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ʩʦʙʠʨʘʣʠ ʚ ʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʩʪʨʦʤʳ ʠ ʢʨʫʧʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʢʣʝʪʦʯʥʫʶ ʚʟʚʝʩʴ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʥʝʡʣʦʥʦʚʳʡ ʢʣʝʪʦʯʥʳʡ ʬʠʣʴʪʨ 70 ʤʢʤ (çBD 

Falconè, ʉʐɸ). ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʩʫʩʧʝʥʟʠʶ ʢʣʝʪʦʢ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ 1500 

ʦʙ/ʤʠʥ ʠ ʩʣʠʚʘʣʠ ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ. ʆʩʪʦʨʦʞʥʦ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʦʩʘʜʦʢ 

ʢʣʝʪʦʢ, ʠʩʧʦʣʴʟʫʷ 2 ʤʣ ʭʦʣʦʜʥʦʡ ʩʨʝʜʳ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 90% DMEM-LG 

(ʩʨʝʜʘ ʀʛʣʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɼʫʣʴʙʝʢʢʦ, çSigmaè, ʉʐɸ), 10% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 

ʕʊʉ (çSigmaè, ʉʐɸ), 2 ʤʄ L-ʛʣʶʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), ʨʘʩʪʚʦʨʘ 

ʘʥʪʠʙʠʦʪʠʢʦʚ (ʧʝʥʠʮʠʣʣʠʥ/ʩʪʨʝʧʪʦʤʠʮʠʥ 100 ɽʜ/ʤʣ ʠ 100 ʤʢʛ /ʤʣ (çSigmaè, 

ʉʐɸ). ʇʦʣʫʯʝʥʥʳʡ ʘʩʧʠʨʘʪ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʠʨʢʫ ʩ ʨʘʚʥʳʤ ʦʙʲʝʤʦʤ HBSS 

(çSigmaè, ʉʐɸ) ʩ 2% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʕʊʉ (çSigmaè, ʉʐɸ). ʇʦʣʫʯʝʥʥʫʶ 

ʩʫʩʧʝʥʟʠʶ ʥʘʩʣʘʠʚʘʣʠ ʥʘ ʛʨʘʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ HISTOPAQUE-1077 (çSigmaè, 

ʉʐɸ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩʫʩʧʝʥʟʠʷ-ʛʨʘʜʠʝʥʪ 2:1 ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 25 

ʤʠʥʫʪ ʧʨʠ 1500 ʦʙ/ʤʠʥ. ʂʣʝʪʢʠ ʠʥʪʝʨʬʘʟʥʦʛʦ ʢʦʣʴʮʘ ʩʦʙʠʨʘʣʠ ʠ ʨʘʟʙʘʚʣʷʣʠ 5-

ʢʨʘʪʥʳʤ ʦʙʲʸʤʦʤ HBSS ʩ 2% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʕʊʉ ʠ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 1500 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 7-10 ʤʠʥ. 

 

ɺʳʜʝʣʝʥʠʝ ʠ ʧʦʣʫʯʝʥʠʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʣʝʛʢʠʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro 

[Mensing N., Gasse H., Hambruch N. et al., 2011]. ɺ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʭʠʨʫʨʛʠʯʝʩʢʠ ʚʩʢʨʳʚʘʣʠ ʛʨʫʜʥʫʶ ʧʦʣʦʩʪʴ. ɺʳʤʳʚʘʣʠ ʢʨʦʚʴ ʠʟ ʣʝʛʢʠʭ ʧʝʨʬʫʟʠʝʡ 

ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʩʝʨʜʮʘ, ʠʩʧʦʣʴʟʫʷ 3-5 ʤʣ ʦʭʣʘʞʜʝʥʦʛʦ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʘ 

ʍʵʥʢʩʘ (HBSS) (çSigmaè, ʉʐɸ). ɺ ʯʘʰʢʝ ʇʝʪʨʠ ʜʠʘʤʝʪʨʦʤ 90 ʤʤ ʩ HBSS 

ʫʜʘʣʷʣʠ ʪʨʘʭʝʶ ʠ ʢʨʫʧʥʳʝ ʙʨʦʥʭʠ. ɼʘʣʝʝ ʪʢʘʥʴ ʠʟʤʝʣʴʯʘʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʦʜʥʦʨʘʟʦʚʳʝ ʩʢʘʣʴʧʝʣʠ, ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʜʢʦʩʪʠ, ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʳʤ 0,2% ʨʘʩʪʚʦʨʦʤ ʢʦʣʣʘʛʝʥʘʟʳ 2 ʪʠʧʘ (çSigmaè, ʉʐɸ) 

ʨʘʟʚʝʜʝʥʥʳʤ ʩʪʝʨʠʣʴʥʳʤ HBSS. ʉʤʝʩʴ ʟʘʪʝʤ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37Áʉ 30 ʤʠʥ. ɼʣʷ 

ʫʜʘʣʝʥʠʷ ʩʪʨʦʤʳ ʠ ʢʨʫʧʥʳʭ ʘʛʨʝʛʘʪʦʚ ʢʣʝʪʦʯʥʫʶ ʚʟʚʝʩʴ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ 

ʥʝʡʣʦʥʦʚʳʡ ʢʣʝʪʦʯʥʳʡ ʬʠʣʴʪʨ 70 ʤʢʤ (çBD Falconè, ʉʐɸ). ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 

ʩʫʩʧʝʥʟʠʶ ʢʣʝʪʦʢ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ 1500 ʦʙ/ʤʠʥ ʠ ʩʣʠʚʘʣʠ ʥʘʜʦʩʘʜʦʯʥʫʶ 

ʞʠʜʢʦʩʪʴ. ʆʩʪʦʨʦʞʥʦ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʦʩʘʜʦʢ, ʠʩʧʦʣʴʟʫʷ 2 ʤʣ ʭʦʣʦʜʥʦʡ ʩʨʝʜʳ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 90% DMEM-LG  (çSigmaè, ʉʐɸ), 10% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 
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ʕʊʉ (çSigmaè, ʉʐɸ), 2 ʤʄ L-ʛʣʶʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), ʨʘʩʪʚʦʨʘ 

ʘʥʪʠʙʠʦʪʠʢʦʚ (ʧʝʥʠʮʠʣʣʠʥ/ʩʪʨʝʧʪʦʤʠʮʠʥ 100 ɽʜ/ʤʣ ʠ 100 ʤʢʛ /ʤʣ (çSigmaè, 

ʉʐɸ). ʇʦʣʫʯʝʥʥʳʡ ʘʩʧʠʨʘʪ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʠʨʢʫ ʩ ʨʘʚʥʳʤ ʦʙʲʝʤʦʤ HBSS 

(çSigmaè, ʉʐɸ) ʩ 2% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʕʊʉ (çSigmaè, ʉʐɸ). ʇʦʣʫʯʝʥʥʫʶ 

ʩʫʩʧʝʥʟʠʶ ʥʘʩʣʘʠʚʘʣʠ ʥʘ ʛʨʘʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ HISTOPAQUE-1077 (çSigmaè, 

ʉʐɸ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩʫʩʧʝʥʟʠʷ-ʛʨʘʜʠʝʥʪ 2:1 ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 25 

ʤʠʥʫʪ ʧʨʠ 1500 ʦʙ/ʤʠʥ. ʂʣʝʪʢʠ ʠʥʪʝʨʬʘʟʥʦʛʦ ʢʦʣʴʮʘ ʩʦʙʠʨʘʣʠ ʠ ʨʘʟʙʘʚʣʷʣʠ 5-

ʢʨʘʪʥʳʤ ʦʙʲʸʤʦʤ HBSS ʩ 2% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʕʊʉ ʠ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 1500 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 7-10 ʤʠʥ. 

 

ʌʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, 

ʩʝʣʝʟʝʥʢʠ ʠ ʣʸʛʢʠʭ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ɼʣʷ 

ʨʘʟʜʝʣʝʥʠʷ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʩʫʩʧʝʥʟʠʶ ʧʦʣʫʯʝʥʥʳʭ ʢʣʝʪʦʢ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2Ĭ10
6
 

ʢʣ/ʤʣ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 45 ʤʠʥ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 90% RPMI-1640 

(çSigmaè, ʉʐɸ) ʠ 10% ʕʊʉ (çSigmaè, ʉʐɸ), ʚ ʧʣʘʩʪʠʢʦʚʳʭ ʯʘʰʢʘʭ ʇʝʪʨʠ 

ʜʠʘʤʝʪʨʦʤ 90 ʤʤ ʧʨʠ 37ʉ̄, 5% ʉʆ2 ʠ 100% ʚʣʘʞʥʦʩʪʠ. ʇʦʩʣʝ ʯʝʛʦ ʩ ʧʦʤʦʱʴʶ 

ʧʠʧʝʪʢʠ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʥʝʘʜʛʝʟʠʨʦʚʘʚʰʠʝ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʤʦʥʦʥʫʢʣʝʘʨʳ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʦʥʦʥʫʢʣʝʘʨʦʚ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ 

ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʦʥʦʥʫʢʣʝʘʨʦʚ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʨʠʧʘʥʦʚʦʛʦ ʩʠʥʝʛʦ. 30 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʣʝʪʦʢ 

ʚ ʩʨʝʜʝ RPMI-1640 (çSigmaè, ʉʐɸ) ʩʤʝʰʠʚʘʣʠ ʩ ʨʘʚʥʳʤ ʦʙʲʝʤʦʤ 0,5% ʨʘʩʪʚʦʨʘ 

ʪʨʠʧʘʥʦʚʦʛʦ ʩʠʥʝʛʦ (çServaè, ɻʝʨʤʘʥʠʷ) ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʘʤʝʨʫ ɻʦʨʷʝʚʘ. 

ʇʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ (ʥʝʦʢʨʘʰʝʥʥʳʭ) ʠ çʤʝʨʪʚʳʭè 

(ʦʢʨʘʰʝʥʥʳʭ) ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʥʘ 100 ʢʣʝʪʦʢ. 

 

ʊʝʭʥʠʢʘ ʢʣʦʥʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʂʆɽ-ʅ* [ɼʳʛʘʡ ɸ.ʄ., ʉʢʫʨʠʭʠʥ 

ɽ.ɻ., ʇʝʨʰʠʥʘ ʆ.ɺ. ʠ ʜʨ., 2010; ʍʤʝʣʝʚʩʢʘʷ ɽ.ʉ., 2011]. ʇʦʩʣʝ ʦʮʝʥʢʠ ʤʘʨʢʸʨʦʚ 

ʧʘʥ-ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʥʝʘʜʛʝʟʠʨʫʶʱʠʝ ʤʦʥʦʥʫʢʣʝʘʨʳ 

ʩʦʙʠʨʘʣʠ, ʜʚʘʞʜʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ. ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʟʘʤʝʱʘʣʠ ʧʦʣʥʦʡ 
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ʩʨʝʜʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 30% ʕʊʉ (çSigmaè, ʉʐɸ), 1% ɹʉɸ (çSigmaè, ʉʐɸ), 5Ĭ10
-5
 

ʄ 2-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ (çThermoScientificè, ʉʐɸ), 2 ɽɼ/ʤʣ ʵʨʠʪʨʦʧʦʵʪʠʥʘ 

(çSigmaè, ʉʐɸ), 5% ʢʦʥʜʠʮʠʦʥʥʦʡ ʩʨʝʜʳ PKW ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʧʣʝʥʦʮʠʪʦʚ, 50% 

ʩʨʝʜʳ Dulbeccoôs Modified Eagleôs Medium (DMEM, çSigmaè, ʉʐɸ), 280 ʤʛ/ʣ L-

ʛʣʫʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), 50 ʤʛ/ʣ ʛʝʥʪʘʤʠʮʠʥʘ (çSigmaè, ʉʐɸ). ʂʦʥʝʯʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʝʪʦʢ ʩʦʩʪʘʚʠʣʘ 0,5Ĭ10
6
/ʤʣ. ɺʟʚʝʩʴ ʢʣʝʪʦʢ ʨʘʟʣʠʚʘʣʠ ʧʦ 3 ʤʣ ʚ 35 

ʤʤ ʯʘʰʢʠ ʇʝʪʨʠ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37Áʉ, 100% ʚʣʘʞʥʦʩʪʠ ʠ 5% ʉʆ2 ʚ ʪʝʯʝʥʠʝ 

12-14 ʜʥʝʡ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʦʣʦʥʠʠ ʩʦʙʠʨʘʣʠ, ʨʘʟʙʠʚʘʣʠ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʥʫʢʣʝʘʨʳ ʧʫʪʝʤ ʧʠʧʝʪʠʨʦʚʘʥʠʷ, ʦʪʤʳʚʘʣʠ ʜʚʘʞʜʳ DMEM, ʧʦʩʣʝ ʵʪʦʛʦ 

ʢʣʝʪʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ 35 ʤʤ ʯʘʰʢʠ ʇʝʪʨʠ, ʩʦʜʝʨʞʘʱʠʝ 2 ʤʣ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ 

ʩʨʝʜʳ, ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʠʟʚʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ. ʇʦʜʦʙʥʳʝ 

ʤʘʥʠʧʫʣʷʮʠʠ (ʧʘʩʩʠʨʦʚʘʥʠʝ) ʧʨʦʚʦʜʠʣʠ ʪʨʠʞʜʳ. ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʢʦʣʦʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʨʘʩʢʠ ʧʦ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʫʢʣʝʘʨʳ, ʚʭʦʜʠʚʰʠʝ ʚ ʩʦʩʪʘʚ ʚʪʦʨʠʯʥʳʭ, ʪʨʝʪʠʯʥʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʢʦʣʦʥʠʡ, 

ʠʤʝʣʠ ʪʫ ʞʝ ʤʦʨʬʦʣʦʛʠʶ, ʯʪʦ ʠ ʂʆɽ ʧʝʨʚʠʯʥʳʭ ʢʫʣʴʪʫʨ: ʩʦʜʝʨʞʘʣʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʙʣʘʩʪʥʳʝ ʢʣʝʪʢʠ. ʂʣʝʪʦʯʥʳʝ 

ʘʛʨʝʛʘʪʳ ʩʦʩʪʦʷʣʠ ʠʟ ʙʦʣʝʝ 500 ʙʣʘʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʈʘʟʤʝʨ ʢʦʣʦʥʠʡ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʩʣʝ ʧʝʨʝʩʘʜʢʠ ʢʣʝʪʦʢ ʚ ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ʨʘʟ, ʧʦʥʠʞʘʣʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʢʦʣʦʥʠʷʤʠ (ʥʘ 8-10%). ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʢʦʣʦʥʠʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʮʠʪʦʤʝʪʨʠʠ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʷʚʣʷʶʪʩʷ ʩʪʚʦʣʦʚʳʤʠ ʢʨʦʚʝʪʚʦʨʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʧʨʠʤʠʪʠʚʥʦʡ ʧʨʠʨʦʜʳ. 

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʍʤʝʣʝʚʩʢʦʡ 

ɽ.ʉ.  

 

ʊʝʭʥʠʢʘ ʢʣʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʂʆɽ-ɻʕʄʄ*  [ɼʳʛʘʡ ɸ.ʄ., 

ʉʢʫʨʠʭʠʥ ɽ.ɻ., ʇʝʨʰʠʥʘ ʆ.ɺ. ʠ ʜʨ., 2010; ʍʤʝʣʝʚʩʢʘʷ ɽ.ʉ., 2011; Ventura G.J., 

Hester J.P., Stephen E. et al., 1990]. ʇʦʩʣʝ ʦʮʝʥʢʠ CD45 ʤʘʨʢʸʨʘ ʥʝʘʜʛʝʟʠʨʫʶʱʠʝ 

ʤʦʥʦʥʫʢʣʝʘʨʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5Ĭ10
6
/ʤʣ ʧʦʤʝʱʘʣʠ ʚ ʧʦʣʥʫʶ ʢʫʣʴʪʫʨʘʣʴʥʫʶ 

ʩʨʝʜʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 30% ʕʊʉ (çSigmaè, ʉʐɸ), 5Ĭ10
-5
 ʄ 2-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ 
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(çThermoScientificè, ʉʐɸ), 2 ɽɼ/ʤʣ ʵʨʠʪʨʦʧʦʵʪʠʥʘ (çSigmaè, ʉʐɸ), 4 ʥʛ/ʤʣ ɻ-

ʂʉʌ (çSigmaè, ʉʐɸ), 10
-6
 ʄ/ʤʣ ʛʠʜʨʦʢʦʨʪʠʟʦʥʘ (çSigmaè, ʉʐɸ), 1% ʙʳʯʴʝʛʦ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ (çSigmaè, ʉʐɸ), 280 ʤʛ/ʣ L-ʛʣʫʪʘʤʠʥʘ (çSigmaè, 

ʉʐɸ), 50 ʤʛ/ʣ ʛʝʥʪʘʤʠʮʠʥʘ (çSigmaè, ʉʐɸ), 1,2% ʨʘʩʪʚʦʨʘ ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ 

(çSigmaè, ʉʐɸ), 37 % RPMI-1640 (çSigmaè, ʉʐɸ) ʠ ʨʘʟʣʠʚʘʣʠ ʚ 96-ʣʫʥʦʯʥʳʝ 

ʧʣʘʥʰʝʪʳ (çTechno Plastic Products AGè, ʐʚʝʡʮʘʨʠʷ) ʧʦ 0,15 ʤʣ. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʠ 14 ʩʫʪʦʢ ʚ CO2-ʠʥʢʫʙʘʪʦʨʝ (çJouanè, 

ʌʨʘʥʮʠʷ) ʧʨʠ 37ʉ̄, 5% ʉʆ2 ʠ 100% ʚʣʘʞʥʦʩʪʠ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʛʨʘʥʫʣʦʮʠʪʦ-ʵʨʠʪʨʦʠʜʥʦ-ʤʦʥʦʮʠʪʦ-

ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʦʛʦ ʪʠʧʘ (ʂʆɽ-ɻʕʄʄ) ʩ ʧʦʤʦʱʴʶ ʠʥʚʝʨʪʠʨʫʶʱʝʛʦ ʤʠʢʨʦʩʢʦʧʘ 

Observer A1 (çCarl Zeissè, ɻʝʨʤʘʥʠʷ) (ʦʢ. Ĭ10, ʦʙ. Ĭ40). ʂʣʝʪʦʯʥʳʝ ʘʛʨʝʛʘʪʳ 

ʩʦʜʝʨʞʘʣʠ ʙʦʣʝʝ 300 ʢʣʝʪʦʢ. ʇʦʜ ʢʦʣʦʥʠʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʩʢʦʧʣʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ: ʵʨʠʪʨʦʠʜʥʦʛʦ, 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʠ ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʦʚ ʢʨʦʚʝʪʚʦʨʝʥʠʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʂʆɽ-ɻʕʄʄ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʍʤʝʣʝʚʩʢʦʡ 

ɽ.ʉ.  

 

ʊʝʭʥʠʢʘ ʢʣʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʂʆɽ-ɻ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ 

ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ʇʦʩʣʝ ʦʮʝʥʢʠ CD45 ʤʘʨʢʸʨʘ ʥʝʘʜʛʝʟʠʨʫʶʱʠʝ 

ʤʦʥʦʥʫʢʣʝʘʨʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,2Ĭ10
6
 ʢʣʝʪʦʢ/ʤʣ ʧʦʤʝʱʘʣʠ ʚ ʧʦʣʥʫʶ 

ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʩʨʝʜʫ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 50% ʩʨʝʜʳ RPMI-1640 (çSigmaè, 

ʉʐɸ), 20% ʕʊʉ (çSigmaè, ʉʐɸ), 280 ʤʛ/ʣ L-ʛʣʫʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), 1% 

ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (çSigmaè, ʉʐɸ), 50 ʤʛ/ʣ ʛʝʥʪʘʤʠʮʠʥʘ (çSigmaè, ʉʐɸ), 0,4Ĭ10
-

5
ʄ 2-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ (çThermoScientificè, ʉʐɸ), 5 ʥʛ/ʤʣ ɻ-ʂʉʌ. ʇʦ 0,15 ʤʣ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʚʟʚʝʩʠ ʚʥʦʩʠʣʠ ʚ 96-ʣʫʥʦʯʥʳʡ ʧʣʘʥʰʝʪ (çTechno Plastic Products 

AGè, ʐʚʝʡʮʘʨʠʷ) ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ (çJouanè, 

ʌʨʘʥʮʠʷ) ʧʨʠ 37Áʉ, 5% ʉʆ2 ʠ 100% ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʇʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʭ ʢʦʣʦʥʠʡ (ʂʆɽ-ɻ). ʇʦʜ ʂʆɽ-ɻ 

ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʙʦʣʝʝ 50 ʢʣʝʪʦʢ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʨʷʜʘ.  
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ʊʝʭʥʠʢʘ ʢʣʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʂʆɽ-ʕ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ 

ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ʇʦʩʣʝ ʦʮʝʥʢʠ CD45 ʤʘʨʢʸʨʘ ʥʝʘʜʛʝʟʠʨʫʶʱʠʝ 

ʤʦʥʦʥʫʢʣʝʘʨʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3Ĭ10
6
 ʢʣʝʪʦʢ/ʤʣ ʧʦʤʝʱʘʣʠ ʚ ʧʦʣʫʚʷʟʢʫʶ ʩʨʝʜʫ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 60% ʩʨʝʜʳ RPMI-1640 (çSigmaè, ʉʐɸ), 10% ʕʊʉ (çSigmaè, 

ʉʐɸ), 30% ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (çSigmaè, ʉʐɸ), 0,5 ɽʜ/ʤʣ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ 

ʵʨʠʪʨʦʧʦʵʪʠʥʘ (çSigmaè, ʉʐɸ), 280 ʤʛ/ʤʣ L-ʛʣʫʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), 50 ʤʛ/ʣ 

ʛʝʥʪʘʤʠʮʠʥʘ (çSigmaè, ʉʐɸ), 0,4Ĭ10
-5
ʄ 2-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ (çThermoScientificè, 

ʉʐɸ). ʇʦ 0,5 ʤʣ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʚʟʚʝʩʠ ʢʣʝʪʦʢ ʧʦʤʝʱʘʣʠ ʚ 24-ʣʫʥʦʯʥʳʝ 

ʧʣʘʩʪʠʢʦʚʳʝ ʧʣʘʥʰʝʪʳ (çTechno Plastic Products AGè, ʐʚʝʡʮʘʨʠʷ)  ʠ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪʦʢ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ (çJouanè, ʌʨʘʥʮʠʷ) ʧʨʠ 37Áʉ, 5 

% ʉʆ2 ʠ 100 % ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʨʦʩʰʠʭ ʵʨʠʪʨʦʠʜʥʳʭ ʢʦʣʦʥʠʡ (ʂʆɽ-ʕ). ʇʦʜ ʢʦʣʦʥʠʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʣʠ 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʢʫʣʴʪʫʨʝ ʦʯʘʛʠ ʛʝʤʦʧʦʵʟʘ, ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʝʝ 50 ʵʣʝʤʝʥʪʦʚ 

ʵʨʠʪʨʦʠʜʥʦʛʦ ʨʷʜʘ. 

 

ʊʝʭʥʠʢʘ ʢʣʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʂʆɽ-ʌ [ɻʦʣʴʜʙʝʨʛ ɽ.ɼ., ɼʳʛʘʡ 

ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992]. ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ CD45 ʤʘʨʢʸʨʘ ʢʦʥʝʯʥʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʜʛʝʟʠʨʫʶʱʠʭ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʣʝʛʢʠʭ ʜʦʚʦʜʠʣʠ ʜʦ 0,5Ĭ10
6
/ʤʣ ʧʦʣʫʚʷʟʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʦʡ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 50% ʩʨʝʜʳ DMEM (çSigmaè, ʉʐɸ), 20% ʕʊʉ 

(çSigmaè, ʉʐɸ), 280 ʤʛ/ʣ L-ʛʣʫʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), 50 ʤʛ/ʣ ʛʝʥʪʘʤʠʮʠʥʘ 

(çSigmaè, ʉʐɸ), 30% ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (çSigmaè, ʉʐɸ). ʇʦ 0,5 ʤʣ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʚʟʚʝʩʠ ʧʦʤʝʱʘʣʠ ʚ ʧʣʘʩʪʠʢʦʚʳʝ 24-ʣʫʥʦʯʥʳʝ ʧʣʘʥʰʝʪʳ 

(çTechno Plastic Products AGè, ʐʚʝʡʮʘʨʠʷ) ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ ʚ 

CO2-ʠʥʢʫʙʘʪʦʨʝ (çJouanè, ʌʨʘʥʮʠʷ) ʧʨʠ 37ʉ̄, 5% ʉʆ2 ʠ 100% ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. 

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʦʜ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ 

ʢʦʣʦʥʠʡ. ʇʦʜ ʬʠʙʨʦʙʣʘʩʪʥʳʤʠ ʢʦʣʦʥʠʷʤʠ (ʂʆɽ-ʌ) ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʢʣʝʪʦʯʥʳʝ 

ʘʛʨʝʛʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʝʝ 30 ʢʣʝʪʦʢ ʬʠʙʨʦʙʣʘʩʪʥʦʡ ʤʦʨʬʦʣʦʛʠʠ. 
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ʄʝʪʦʜ ʣʠʤʠʪʠʨʫʶʱʠʭ ʨʘʟʚʝʜʝʥʠʡ* [ʍʤʝʣʝʚʩʢʘʷ ɽ.ʉ., 2011; Ventura G.J., 

Hester J.P., Stephen E. et al., 1990]. ʂʦʣʠʯʝʩʪʚʦ ɻʉʂ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʣʠʤʠʪʠʨʫʶʱʠʭ ʨʘʟʚʝʜʝʥʠʡ ʧʦ Ventura G.J., Hester J.P., Stephen 

E., et al. (1990) ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʂʦʩʪʥʳʡ ʤʦʟʛ ʚʳʜʝʣʷʣʠ ʠʟ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʤʳʰʠ 0,5 ʤʣ ʧʨʝʧʘʨʦʚʦʯʥʦʡ ʩʨʝʜʳ, ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ 90% 

RPMI-1640 (çSigmaè ʉʐɸ), 10% ʕʊʉ (çSigmaè ʉʐɸ), ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʧʨʠ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʝʣʦʢʘʨʠʦʮʠʪʦʚ, 

ʦʧʨʝʜʝʣʷʷ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʝʪʦʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ.  

ʇʦʣʫʯʝʥʥʫʶ ʧʫʪʝʤ ʜʝʢʘʧʠʪʘʮʠʠ ʢʨʦʚʴ ʩʦʙʠʨʘʣʠ ʚ ʩʪʝʨʠʣʴʥʫʶ ʧʨʦʙʠʨʢʫ ʩ 

ʛʝʧʘʨʠʥʦʤ (40 ʝʜ. ʛʝʧʘʨʠʥʘ ʥʘ 1 ʤʣ ʢʨʦʚʠ), ʧʦʩʣʝ ʯʝʛʦ ʚ ʛʨʘʜʠʝʥʪʝ ʧʣʦʪʥʦʩʪʠ 

Histopaque ï 1077 (çSigmaè, ʉʐɸ) ʚʳʜʝʣʷʣʠ ʢʣʝʪʦʯʥʫʶ ʬʨʘʢʮʠʶ, ʦʙʦʛʘʱʝʥʥʫʶ 

ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʢʣʝʪʢʠ ʦʪʤʳʚʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 

1500 ʦʙ/ʤʠʥ ʩʨʝʜʦʡ 199 (çSigmaè, ʉʐɸ). ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʟʘʤʝʥʷʣʠ 

ʩʨʝʜʦʡ RPMI-1640 (çSigmaè, ʉʐɸ), ʩʦʜʝʨʞʘʱʝʡ 5% ʕʊʉ (çSigmaè, ʉʐɸ) ʠ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʢʣʝʪʦʢ. 

ʅʝʘʜʛʝʟʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʧʦʤʝʱʘʣʠ ʚ 96-ʣʫʥʦʯʥʳʝ ʧʣʘʥʰʝʪʳ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 20000, 10000, 5000, 2500, 1250, 625, 312, 156, 78, 39 ʢʣʝʪʦʢ ʥʘ ʣʫʥʢʫ 

ʚ 100 ʤʢʣ ʧʦʣʥʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʂʆɽ-ʅ (ʩʤ. ʚʳʰʝ) ʠ 

ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10000, 5000, 2500, 1250, 625, 312, 156, 78, 40, 20 ʢʣʝʪʦʢ ʥʘ ʣʫʥʢʫ ʚ 

100 ʤʢʣ ʧʦʣʥʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʂʆɽ-ɻʕʄʄ (ʩʤ. 

ʚʳʰʝ). ʀʥʢʫʙʠʨʦʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 12 ʠ 14 ʜʥʝʡ ʧʨʠ 37Áʉ, 100% ʚʣʘʞʥʦʩʪʠ ʠ 

5% ʉʆ2.  

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʦʜ ʠʥʚʝʨʪʠʨʫʶʱʠʤ ʤʠʢʨʦʩʢʦʧʦʤ Observer A1 (çCarl 

Zeissè, ɻʝʨʤʘʥʠʷ) (ʦʢ. Ĭ10, ʦʙ. Ĭ40) ʧʦʜʩʯʠʪʳʚʘʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʠ ʛʨʘʥʫʣʦʮʠʪʦ-ʵʨʠʪʨʦʠʜʥʦ-ʤʦʥʦʮʠʪʦ-

ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʦʛʦ ʢʦʣʦʥʠʡ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʜʛʝʟʠʨʫʶʱʠʭ 

ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʥʝʡʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʨʘʟʚʝʜʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʢ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʠ 
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ʥʘʥʝʩʝʥ ʥʘ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʛʨʘʬʠʢ ʧʨʦʮʝʥʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʣʫʥʦʢ (ʥʝ 

ʩʦʜʝʨʞʘʱʠʭ ʘʜʛʝʟʠʨʫʶʱʠʝ ʤʦʥʦʥʫʢʣʝʘʨʳ). ʇʦʣʫʯʝʥʥʘʷ ʧʨʷʤʘʷ ʧʦʟʚʦʣʠʣʘ 

ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʠʧʦʪʝʥʪʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʨʦʚʝʪʚʦʨʥʳʭ 

ʢʣʝʪʦʢ ʩ ʧʦʤʦʱʴʶ ʦʙʦʙʱʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩʩʦʥʘ:  

!r

eu
P

ur

r

-³
=  

Pï ʦʞʠʜʘʝʤʦʝ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, u ï ʠʥʪʝʛʨʘʣʴʥʦʝ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʳʚʘʶʱʝʝ, ʯʪʦ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʨʠʷʭ 

ʠʩʧʳʪʘʥʠʡ ʦʜʠʥʘʢʦʚʦ, r ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ. 

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ʍʤʝʣʝʚʩʢʦʡ 

ɽ.ʉ. 

 

ɼʣʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʣʝʛʢʠʭ* [ʉʢʫʨʠʭʠʥ ɽ.ɻ., ʍʤʝʣʝʚʩʢʘʷ 

ɽ.ʉ., ʇʝʨʰʠʥʘ O.ɺ. ʠ ʜʨ., 2012; Mensing N., Gasse H., Hambruch N. et al., 2011; 

Pershina O., Skurikhin E., Khmelevskaya E., 2012]. ʄʦʥʦʥʫʢʣʝʘʨʳ ʣʝʛʢʠʭ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 0,5-1,0Ĭ10
8
 ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 7 ʤʣ ʧʦʜʦʛʨʝʪʦʡ ʜʦ 37Áʉ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ 90% DMEM-LG (çSigmaè, ʉʐɸ), 10% 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʕʊʉ (çSigmaè, ʉʐɸ), 2 ʤʄ L-ʛʣʶʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), 

ʨʘʩʪʚʦʨʘ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʧʝʥʠʮʠʣʣʠʥ/ʩʪʨʝʧʪʦʤʠʮʠʥ 100 ɽʜ/ʤʣ ʠ 100 ʤʢʛ /ʤʣ; 

çSigmaè, ʉʐɸ). ɿʘʪʝʤ ʢʣʝʪʦʯʥʫʶ ʩʫʩʧʝʥʟʠʶ ʚʥʝʩʣʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʬʣʘʢʦʥ ʩ 

ʚʝʥʪʠʣʠʨʫʝʤʦʡ ʢʨʳʰʢʦʡ ʠ ʧʣʦʱʘʜʴʶ 25 ʩʤ
2
 (çTechno Plastic Products AGè, 

ʐʚʝʡʮʘʨʠʷ) ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37Áʉ, 5% ʉʆ2 ʠ 100% ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʏʝʨʝʟ 

48-72 ʯ ʫʜʘʣʷʣʠ ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʩ ʥʝʘʜʛʝʟʠʨʫʶʱʠʤʠ ʢʣʝʪʢʘʤʠ, 

ʧʨʦʠʟʚʦʜʠʣʠ ʟʘʤʝʥʫ ʙʘʟʦʚʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʥʦʚʫʶ ʧʦʨʮʠʶ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʩʤʝʥʳ ʩʨʝʜʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʢʘʞʜʳʝ 3-4 ʜʥʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 70%-

90% ʧʦʢʨʳʪʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʘʢʦʥʘ ʢʣʝʪʢʘʤʠ. 

ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʣʠʷʥʠʷ (70-90% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʬʣʘʢʦʥʘ) ʢʣʝʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ (çSigmaè, 

ʉʐɸ). ʂʣʝʪʢʠ ʩʥʠʤʘʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ 

ʩʠʣʠʢʦʥʦʚʦʛʦ ʰʧʘʪʝʣʷ ʩʦ ʩʚʦʙʦʜʥʳʤ ʚʨʘʱʝʥʠʝʤ ʣʝʟʚʠʷ ʰʠʨʠʥʦʡ   13 ʤʤ 
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(çTechno Plastic Products AGè, ʐʚʝʡʮʘʨʠʷ). ʆʪʢʨʝʧʣʸʥʥʳʝ ʢʣʝʪʢʠ ʩʤʳʚʘʣʠ 

ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ (çSigmaè, ʉʐɸ) ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʚʪʦʨʦʡ 

ʧʘʩʩʘʞ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʘʩʩʠʨʦʚʘʥʠʠ ʩʦʩʪʘʚʣʷʣʘ 

0,5-1,0Ĭ10
7
 ʚ 7 ʤʣ ʙʘʟʦʚʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʮʠʢʣʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʤ ʬʣʘʢʦʥʝ ʠ ʩʥʠʤʘʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʣʠʢʦʥʦʚʳʤ ʰʧʘʪʝʣʝʤ. ɺʟʚʝʩʴ 

ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʠʨʢʠ ʠ 5-7 ʤʠʥ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 1500 

ʦʙ/ʤʠʥ. ɿʘʤʝʥʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʥʘ 1-2 ʤʣ ʙʘʟʦʚʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ, 

ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʥʫʢʣʝʘʨʦʚ ʠ ʦʮʝʥʠʚʘʣʠ ʠʭ ʠʤʤʫʥʥʳʡ ʧʨʦʬʠʣʴ. 

ʇʨʠ ʢʘʞʜʦʡ ʩʤʝʥʝ ʙʘʟʦʚʦʡ ʩʨʝʜʳ ʠ ʧʦ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʣʠʷʥʠʷ 

ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʈʘʩʩʯʠʪʳʚʘʣʦʩʴ ʚʨʝʤʷ ʫʜʚʦʝʥʠʷ (tD) ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʠ 

ʬʠʙʨʦʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ ʧʦ ʬʦʨʤʫʣʝ:  
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( )0loglog
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N0 ï ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʡ ʩʤʝʥʳ ʩʨʝʜʳ, Nh ï ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʝʪʦʢ ʚ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ t. 

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ɽʨʤʘʢʦʚʦʡ 

ʅ.ʅ.  

 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʄʉʂ-ʧʦʜʦʙʥʳʭ 

ʢʣʝʪʦʢ ʣʝʛʢʠʭ* [ʉʢʫʨʠʭʠʥ ɽ.ɻ., ʍʤʝʣʝʚʩʢʘʷ ɽ.ʉ., ʇʝʨʰʠʥʘ O.ɺ. ʠ ʜʨ., 2012; 

Pershina O., Skurikhin E., Khmelevskaya E., 2012]. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʩʪʝʦʛʝʥʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 

ʚʥʦʩʠʣʠ ʚ 6-ʣʫʥʦʯʥʳʡ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʧʣʘʥʰʝʪ (2,5Ĭ10
5
 ʢʣʝʪʦʢ/ʣʫʥʢʫ) ʚ ʩʨʝʜʝ, 

ʩʦʜʝʨʞʘʱʝʡ 90% DMEM-LG (çSigmaè, ʉʐɸ), 10% ʕʊʉ (çSigmaè, ʉʐɸ) ʠ 

ʜʦʧʦʣʥʝʥʥʫʶ 0,2 ʤʄ 2-ʬʦʩʬʘʪ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (çSigmaè, ʉʐɸ), 10 ʤʄ 

ɓ-ʛʣʠʮʝʨʦʬʦʩʬʘʪʘ (çSigmaè, ʉʐɸ), 1 Ĭ 10
-8
 ʄ ʜʝʢʩʘʤʝʪʦʟʦʥʘ (çSigmaè, ʉʐɸ), 

100 ɽʜ/ʤʣ ʧʝʥʠʮʠʣʣʠʥʘ ʠ 100 ʤʢʛ/ʤʣ ʩʪʨʝʧʪʦʤʠʮʠʥʘ (çSigmaè, ʉʐɸ). ʉʨʝʜʘ 
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ʤʝʥʷʣʘʩʴ ʢʘʞʜʳʝ 3-4 ʜʥʷ. 21 ʜʥʝʚʥʳʝ ʢʫʣʴʪʫʨʳ ʜʚʘʞʜʳ ʧʨʦʤʳʚʘʣʠ ʬʦʩʬʘʪʥʳʤ 

ʙʫʬʝʨʦʤ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 4% ʬʦʨʤʘʣʴʜʝʛʠʜʝ (çPancreacè, ʉʐɸ) ʚ ʪʝʯʝʥʠʝ 10 

ʤʠʥ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʙʳʣʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ 

ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʚʦʥ ʂʦʩʩʫ ʠ ʩʣʫʞʠʣʘ ʧʦʢʘʟʘʪʝʣʝʤ ʦʩʪʝʦʛʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

[ʇʠʨʩ ʕ., 1962; ʃʫʧʧʘ ʍ., 1980; ʉʝʣʠʚʘʥʦʚ ɽ.ɺ., 2003]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʜʠʧʦʛʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʄʉʂ-ʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ 

ʚʳʩʝʚʘʣʠ ʚ 6-ʣʫʥʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʧʣʘʥʰʝʪʳ (2,5 Ĭ 10
5
 ʢʣʝʪʦʢ/ʣʫʥʢʫ) ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 90% DMEM-LG (çSigmaè, ʉʐɸ), 10% 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʕʊʉ (çSigmaè, ʉʐɸ), 100 ɽʜ/ʤʣ ʧʝʥʠʮʠʣʣʠʥʘ ʠ 100 ʤʢʛ/ʤʣ 

ʩʪʨʝʧʪʦʤʠʮʠʥʘ (çSigmaè, ʉʐɸ), 0,5 ʤʢʄ ʛʠʜʨʦʢʦʨʪʠʟʦʥʘ (çSigmaè, ʉʐɸ), 60 

ʤʢʄ ʠʥʜʦʤʝʪʘʮʠʥʘ (çSigmaè, ʉʐɸ), 1 ʤʢʛ/ʤʣ ʠʥʩʫʣʠʥʘ (çSigmaè, ʉʐɸ). ʉʤʝʥʫ 

ʩʨʝʜʳ ʧʨʦʚʦʜʠʣʠ ʢʘʞʜʳʝ 4 ʜʥʷ. ʇʦʣʥʳʡ ʮʠʢʣ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 21 ʜʝʥʴ. 

ɸʜʠʧʦʛʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʦʢʨʘʰʠʚʘʥʠʝʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʣʠʧʠʜʦʚ 0,5% ʞʠʨʦʚʳʤ ʢʨʘʩʥʳʤ O (çSigmaè, ʉʐɸ) [ʇʠʨʩ ʕ., 1962; 

ʃʫʧʧʘ ʍ., 1980; ʉʝʣʠʚʘʥʦʚ ɽ.ɺ., 2003]. 

ɻʨʘʥʫʣʷʨʥʳʝ ʢʫʣʴʪʫʨʳ ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʭʦʥʜʨʦʛʝʥʝʟʘ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʠʟ 4Ĭ10
5
 ʢʣʝʪʦʢ, ʧʦʤʝʱʝʥʥʳʭ ʚ 15 ʤʣ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ ʧʨʦʙʠʨʢʠ (çTechno Plastic Products AGè, ʐʚʝʡʮʘʨʠʷ) ʚ ʩʨʝʜʝ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 95% DMEM-HG (çSigmaè, ʉʐɸ), 2 ʤʄ L-ʛʣʶʪʘʤʠʥʘ 

(çSigmaè, ʉʐɸ), 1% ʨʘʩʪʚʦʨ 1ĬITS plus (çSigmaè, ʉʐɸ), 1% ʨʘʩʪʚʦʨ 

ʘʥʪʠʙʠʦʪʠʢʦʚ (ʧʝʥʠʮʠʣʣʠʥ/ʩʪʨʝʧʪʦʤʠʮʠʥ 100 ɽʜ/ʤʣ ʠ 100 ʤʢʛ /ʤʣ 

(çSigmaè,ʉʐɸ), 100 ʤʢʛ/ʤʣ ʧʠʨʫʚʘʪʘ ʥʘʪʨʠʷ (çSigmaè, ʉʐɸ), 50 ʤʢʛ/ʤʣ 2-

ʬʦʩʬʘʪ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (AsAP) (çSigmaè, ʉʐɸ), 40 ʤʢʛ/ʤʣ L-ʧʨʦʣʠʥʘ 

(çSigmaè, ʉʐɸ), 0,1 ʤʢM ʜʝʢʩʘʤʝʪʘʟʦʥʘ (çSigmaè, ʉʐɸ) ʠ 10 ʥʛ/ʤʣ 

ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ TGF-ɓ1 (çSigmaè, ʉʐɸ). ʂʣʝʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ, ʩʨʝʜʘ ʤʝʥʷʣʘʩʴ ʢʘʞʜʳʝ 3 ʜʥʷ. ʅʘ 14 ʜʝʥʴ 

ʢʣʝʪʦʯʥʳʝ ʛʨʘʥʫʣʳ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 24 ʯ, ʠ 

ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʭ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ ʩʨʝʟʳ 

ʛʨʘʥʫʣ ʦʢʨʘʰʠʚʘʣʠ ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ [ʇʠʨʩ ʕ., 1962; ʃʫʧʧʘ ʍ., 1980; 

ʉʝʣʠʚʘʥʦʚ ɽ.ɺ., 2003]. 
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ʌʠʙʨʦʙʣʘʩʪʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʄʉʂ-ʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʠʟʫʯʘʣʠ ʚ 50% 

ʩʨʝʜʳ DMEM-HG (çSigmaè, ʉʐɸ) ʩ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2 ʤʢʛ/ʤʣ 

(çSigmaè, ʉʐɸ), ʜʦʧʦʣʥʝʥʥʦʡ 20% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʕʊʉ (çSigmaè, ʉʐɸ), 280 

ʤʛ/ʣ L-ʛʣʫʪʘʤʠʥʘ (çSigmaè, ʉʐɸ), 50 ʤʛ/ʣ ʛʝʥʪʘʤʠʮʠʥʘ (çSigmaè, ʉʐɸ). 

ʂʦʥʮʝʥʪʨʘʮʠʷ  ʢʣʝʪʦʢ ʩʦʩʪʘʚʠʣʘ 6Ĭ10
5
 ʢʣʝʪʦʢ ʚ 2 ʤʣ. 18-ʝ ʜʥʝʚʥʳʝ ʢʫʣʴʪʫʨʳ 

ʬʠʢʩʠʨʦʚʘʣʠ ʠ ʦʢʨʘʰʠʚʘʣʠ ʦʩʥʦʚʥʳʤ ʢʨʘʩʠʪʝʣʝʤ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʘ [ɻʦʣʴʜʙʝʨʛ 

ɽ.ɼ., ɼʳʛʘʡ ɸ.ʄ., ʐʘʭʦʚ ɺ.ʇ., 1992].  

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʢ.ʤ.ʥ. ɽʨʤʘʢʦʚʦʡ 

ʅ.ʅ.  

 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʤʝʤʙʨʘʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʦʥʦʥʫʢʣʝʘʨʦʚ*. ʉʦʛʣʘʩʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʧʦʧʫʣʷʮʠʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʥʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʤʦʞʝʪ ʥʘʟʳʚʘʪʴʩʷ ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʢʘʢ ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ 

ʩʪʚʦʣʦʚʳʝ/ʩʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠʣʠ ʤʫʣʴʪʠʧʦʪʝʥʪʥʳʝ ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ 

ʩʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ [Dominici M., Le Blanc K., Mueller I. et al., 2006]. ʕʢʩʧʨʝʩʩʠʷ 

ʤʝʤʙʨʘʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ 

ʣʝʛʢʠʭ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʳʰʠʥʳʭ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ 

(çBD Biosciencesè, ʉʐɸ). 

ʇʦʣʫʯʝʥʥʳʝ ʤʦʥʦʥʫʢʣʝʘʨʳ ʨʘʟʜʝʣʷʣʠ ʥʘ ʘʣʠʢʚʦʪʳ ʧʦ 2Ĭ10
5
 ʢʣʝʪʦʢ ʚ 1,5 ʤʣ 

ʩʨʝʜʳ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ 4 
0
C ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʘʥʪʠʪʝʣʘʤʠ: 

anti-rat CD90 (Thy-1)/mouse CD90.1 (PerCP), CD34 FITS, CD45 PE/Cy5, CD 73 

(PE), CD106 (VCAM-1) FITS, CD44 (Pgp-1, Ly-24) APC ʠ anti-mouse CD31 

(PECAM-1) APC (çBD Biosciencesè, ʉʐɸ). ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʠʟʦʪʠʧʦʚ: FITS Rat IgG2a, PerCP Mouse IgG1, APC Rat 

IgG2b, APC-Cy7 Rat IgG2b, PE Rat IgG2a. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʢʣʝʪʢʠ ʜʚʘʞʜʳ 

ʦʪʤʳʚʘʣʠ ʧʨʠ 1200 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ɼʦʙʘʚʣʷʣʠ 1 ʤʣ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʘ 

ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʨʠʙʦʨ FACS Canto II  ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ FACS Diva (çBD 

Biosciencesè, ʉʐɸ).  
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ʕʢʩʧʨʝʩʩʠʷ ʤʝʤʙʨʘʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʠ ʣʝʛʢʠʭ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ BD Mouse Hematopoietic Stem and 

Progenitor Cell Isolation Kit  (çBD Biosciencesè, ʉʐɸ). ʂʣʝʪʢʠ ʨʘʟʜʝʣʠʣʠ ʥʘ 

ʘʣʠʢʚʦʪʳ ʧʦ 2Ĭ10
5
 ʢʣʝʪʦʢ ʚ 1,5 ʤʣ ʩʨʝʜʳ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ 4 

0
C ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥʫʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʘʥʪʠʪʝʣʘʤʠ: APC Mouse Lineage Antibody Cocktail (CD3, 

CD45R (B220), Ly6C and Ly6G (Gr1), CD11b (Mac1), TER-119), PE-Cy7 Anti-

Mouse Sca-1, PE Anti-Mouse c-Kit , FITS Anti-Mouse CD34. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ 

ʢʣʝʪʢʠ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʧʨʠ 1200 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ɼʦʙʘʚʣʷʣʠ 1 ʤʣ 

ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʘ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʙʦʨ FACS Canto II  ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ FACS 

Diva (çBD Biosciencesè, ʉʐɸ). 

ʇʨʠʤʝʯʘʥʠʝ: * - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʜ.ʤ.ʥ. ʇʝʨʰʠʥʦʡ 

ʆ.ɺ.  

 

ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ [ɻʣʘʥʮ ʉ., 

1999; ɻʤʫʨʤʘʥ ɺ.ɽ., 2002]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ SPSS 12,0. ɺʳʯʠʩʣʷʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

(ʄ), ʦʰʠʙʢʫ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (m), ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ (P). ʈʘʟʣʠʯʠʝ 

ʜʚʫʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʝʣʠʯʠʥ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʭ ʪʦʞʜʝʩʪʚʘ ʙʳʣʘ ʤʝʥʴʰʝ 5 % (P<0,05). ʀʩʧʦʣʴʟʫʷ ʚʳʙʦʨʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ, ʦʮʝʥʠʚʘʣʠ ʩʪʝʧʝʥʴ ʧʨʠʙʣʠʞʝʥʠʷ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. ɺ ʩʣʫʯʘʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʠʤʝʥʷʣʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ. ʇʨʠ ʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʷʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʨʠʟʥʘʢʘ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 

ʚʠʜʘ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʧʘʨʘʤʘʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ U-

ʢʨʠʪʝʨʠʡ ʋʠʣʢʦʢʩʦʥʘ. 
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ɻʣʘʚʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

 

 

3.1. ɺʣʠʷʥʠʝ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ ʢʝʪʘʥʩʝʨʠʥʘ ʥʘ ʧʥʝʚʤʦʬʠʙʨʦʟ  

 

 

3.1.1. ʉʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʝʛʢʠʭ 

 

 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʦʚʨʝʞʜʝʥʠʝ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʧʨʠ ʚʝʜʝʥʠʠ 

ʙʣʝʦʤʠʮʠʥʘ ʧʨʦʪʝʢʘʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʇʝʨʚʳʝ ʜʚʝ ʬʘʟʳ ʘʣʴʪʝʨʘʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʧʦʧʪʦʟʦʤ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʤʘʩʩʠʚʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ 

ʪʢʘʥʠ ʣʝʛʢʦʛʦ ʣʠʤʬʦʮʠʪʘʤʠ, ʥʝʡʪʨʦʬʠʣʘʤʠ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʠ 

ʚʳʜʝʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʝʜʠʘʪʦʨʦʚ [Welsh D.J. et al., 2004]. ɻʠʧʝʨʧʨʦʜʫʢʮʠʷ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʘʨʫʰʝʥʠʶ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʪʢʘʥʠ 

ʣʝʛʢʦʛʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʪʨʝʪʴʶ ʬʘʟʫ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʳʷʚʠʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʣʝʛʢʠʭ ʤʳʰʝʡ ʣʠʥʠʠ C57BL/6 ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ 

ʠʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʙʣʝʦʤʠʮʠʥʘ. ʊʘʢ, ʦʢʨʘʰʠʚʘʥʠʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʚʩʣʝʜ ʟʘ ʧʦʚʨʝʞʜʝʥʠʝʤ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ 

ʧʨʝʧʘʨʘʪ ʚʳʟʳʚʘʣ ʠʥʬʠʣʴʪʨʘʮʠʶ ʘʣʴʚʝʦʣ ʣʠʤʬʦʮʠʪʘʤʠ, ʥʝʡʪʨʦʬʠʣʘʤʠ, 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʚ ʩʪʝʥʢʘʭ ʘʣʴʚʝʦʣ ʥʘʙʣʶʜʘʣʦʩʴ 

ʚʝʥʦʟʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʠ ʢʨʦʚʦʠʟʣʠʷʥʠʷ (3-ʝ ʩʫʪʢʠ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʚ ʧʘʨʝʥʭʠʤʝ ʣʝʛʢʠʭ ʧʨʦʜʦʣʞʘʣʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ (7, 14, 21-ʝ 

ʩʫʪʢʠ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘ 7-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ (ʨʠʩʫʥʦʢ 3). ʇʦʜʦʙʥʘʷ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʢʣʝʪʦʯʥʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʚ ʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʃʝʯʝʥʠʝ ʧʥʝʚʤʦʬʠʙʨʦʟʘ ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʚʚʝʜʝʥʠʝʤ ʮʠʧʨʦʛʝʧʪʘʜʠʥʘ ʠ 

ʢʝʪʘʥʩʝʨʠʥʘ ʩʥʠʞʘʣʦ ʘʢʪʠʚʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ 

ʩʨʦʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ 3-ʭ ʧʦ 7-ʝ ʩʫʪʢʠ ʦʧʳʪʘ ʧʨʝʧʘʨʘʪʳ ʥʘʠʙʦʣʝʝ 
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(ʣʠʤʬʦʮʠʪʘʤʠ, ʥʝʡʪʨʦʬʠʣʘʤʠ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ) (ʨʠʩʫʥʢʠ 3, 4). 

 
 

 
 

   

  
 
 
    

         

         

         

         

         

         

         

         

         

         
         

         
 

 
 

        

         

         

         

         

         

         

         

         

         

         
         

         

         

         

         
 

 
 

        

         

         

         

         

         

         

         

         

 

ʈʠʩʫʥʦʢ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʣʝʛʢʠʭ ʤʳʰʝʡ ʣʠʥʠʠ C57BL/6 ʠʥʪʘʢʪʥʦʛʦ 

ʢʦʥʪʨʦʣʷ (ɸ, ɻ), ʚ ʫʩʣʦʚʠʷʭ ʧʥʝʚʤʦʬʠʙʨʦʟʘ (ɹ, ɼ), ʧʨʠ ʣʝʯʝʥʠʠ ʧʥʝʚʤʦʬʠʙʨʦʟʘ 

ʮʠʧʨʦʛʝʧʪʘʜʠʥʦʤ (ɺ, ɽ). ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ (ɸ, ɹ, ɺ), ʫʚ. Ĭ300, 

ʧʨʝʧʘʨʘʪʳ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ 7-ʝ ʩʫʪʢʠ ʦʧʳʪʘ; ʦʢʨʘʩʢʘ ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ (ɻ, 

ɼ, ɽ), ʫʚ. Ĭ100, ʧʨʝʧʘʨʘʪʳ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ 21-ʝ ʩʫʪʢʠ ʦʧʳʪʘ. 

ɸ ɻ 

ɹ ɼ 

ɺ ɽ 


