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1 

 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɹʆʊʀ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʘʚʜʷʢʠ ʜʦʩʷʛʥʝʥʥʷʤ ʫ ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ, ʤʦʣʝʢʫʣʷʨʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʫ ʤʝʜʠʮʠʥʽ ʟ'ʷʚʠʚʩʷ ʡ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʦʚʠʡ ʥʘʧʨʷʤʦʢ, ʷʢʠʡ ʦʜʝʨʞʘʚ ʥʘʟʚʫ ʨʝʛʝʥʝʨʘʪʠʚʥʘ ʤʝʜʠʮʠʥʘ 

[Langer R., Vacanti J., 2016]. ʄʝʪʦʶ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʻ ʟʘʤʽʥʘ ʘʙʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʩʫʪʥʽʭ, ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʯʠ ʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ, ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ 

ʣʶʜʠʥʠ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʾʭ ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʾ. ʆʩʥʦʚʥʠʤʠ ʧʽʜʭʦʜʘʤʠ - ʢʣʽʪʠʥʥʘ 

ʪʝʨʘʧʽʷ, ʪʢʘʥʠʥʥʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʛʝʥʥʘ ʪʝʨʘʧʽʷ [Mao A.S., Mooney D.J. 2015]. 

ʈʦʟʚʠʪʦʢ ʙʽʣʴʰʦʩʪʽ ʤʝʪʦʜʽʚ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʩʪʘʚ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ, ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ 

[ʇʝʪʨʝʥʢʦ ɸ.ʖ. ʠ ʜʨ., 2011]. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʚʩʽ ʪʠʧʠ ʧʦʩʪʥʘʪʘʣʴʥʠʭ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʜʣʷ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [ʎʳʤʙʘʣʶʢ ɺ. ʀ., ʄʝʜʚʝʜʝʚ ɺ. ɺ., 2010]. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʣʽʬʝʨʘʮʽʾ ʫ ʪʝʨʤʽʥʘʣʴʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ʢʣʽʪʠʥ ʯʠ/ʘʙʦ ʽʥʚʘʟʠʚʥʽʩʪʶ ʧʨʦʮʝʜʫʨʠ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʪʘʪʽʚ [ɹʫʪʝʥʢʦ ɻ.ʄ., 

ʂʠʨʠʢ ɺ.ʄ., 2011]. ɽʤʙʨʽʦʥʘʣʴʥʽ ʪʘ ̔ʥʜʫʢʦʚʘʥʽ ʧʣʶʨʠʧʦʪʝʥʪʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ 

ʟʜʘʪʥʽ ʜʦ ʥʝʦʙʤʝʞʝʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʫ 

ʙʫʜʴ-ʷʢʠʡ ʪʠʧ ʢʣʽʪʠʥ. ʆʜʥʘʢ, ʥʘ ʩʴʦʛʦʜʥʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʝʜʠʯʥʠʭ ʮʽʣʷʭ ʤʘʻ ʨʷʜ 

ʝʪʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʠʪʘʥʥʷʤʠ ʦʥʢʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʦʙʤʝʞʝʥʴ 

[Angelos M., Kaufman D.S., 2015]. ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʪʘ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ [Bilko N.M. et al., 2005; ʏʘʡʢʦʚʩʴʢʠʡ ʖ.ɹ. ʪʘ ʽʥʰ., 2014]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʢʣʽʪʠʥʥʠʤ ʪʠʧʦʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥ ̔ʻ 

ʧʦʩʪʥʘʪʘʣʴʥʽ ʤʫʣʴʪʠʧʦʪʝʥʪʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ-ʧʦʭʽʜʥʽ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ       

(ʤʉʂ-ʇʅɻ). ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʨʦʣʣʶ 

ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ ʫ ʬʽʣʦʛʝʥʝʟʽ ʪʘ ʦʥʪʦʛʝʥʝʟʽ ʭʨʝʙʝʪʥʠʭ [Hall B., 2009]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟ ʮʽʣʦʛʦ ʨʷʜʫ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʩʩʘʚʮʽʚ ʥʘ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʢʣʽʪʠʥʠ-ʧʦʭʽʜʥʽ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ, ʷʢʽ, ʧʨʠʥʘʡʤʥʽ in vitro, 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʤʫʣʴʪʠʣʽʥʽʡʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ 

ʥʝʡʨʦʥʠ, ʐʚʘʥʥʽʚʩʴʢʽ ʢʣʽʪʠʥʠ, ʤʝʣʘʥʦʮʠʪʠ, ʘʜʠʧʦʮʠʪʠ, ʦʩʪʝʦʙʣʘʩʪʠ, ʭʦʥʜʨʦʮʠʪʠ ʪʘ 

ʽʥh̔  ʪʠʧʠ ʢʣʽʪʠʥ, ʪʦʙʪʦ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʻ ʤʫʣʴʪʠʧʦʪʝʥʪʥʠʤʠ 

ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ.  

ʇʦʩʪʥʘʪʘʣʴʥʽ ʤʉʂ-ʇʅɻ ʟ ʨʽʟʥʠʭ ʪʢʘʥʠʥʥʠʭ ʜʞʝʨʝʣ ʤʘʶʪʴ ʧʦʜʽʙʥʽ 

ʽʤʫʥʦʬʝʥʦʪʠʧʦʚʽ ʤʘʨʢʝʨʠ (Sox10, Nestin, CD271) ʪʘ ʟʜʘʪʥʽ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʫ 

ʢʣʽʪʠʥʥʽ ʪʠʧʠ, ʱʦ ʻ ʧʦʭʽʜʥʠʤʠ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ [Achilleos A., Trainor P.A., 2012]. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʩʪʥʘʪʘʣʴʥʽ ʤʉʂ-ʇʅɻ, ʚʠʜʽʣʝʥʽ ʟ ʨʽʟʥʠʭ ʪʢʘʥʠʥʥʠʭ 

ʜʞʝʨʝʣ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʥʘʧʨʘʚʣʝʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ̔ʥʰʠʤʠ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʬʘʢʪʦʨʠ ʨʦʩʪʫ, ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ) [Kruger G.M. et al., 2002; Kosykh A. et al., 2015; Vidal M. et al., 

2015]. 

ʂʨʽʤ ʪʦʛʦ, ʪʢʘʥʠʥʥʽ ʜʞʝʨʝʣʘ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʩʪʫʧʝʥʝʤ ʽʥʚʘʟʠʚʥʦʩʪʽ ʟʘʙʦʨʫ ʙʽʦʧʪʘʪʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʩ̔ʪʶ ʦʪʨʠʤʘʥʥʷ ʛʦʤʦʛʝʥʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʤʉʂ-ʇʅɻ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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[Nagoshi N. et al., 2008; Achilleos A., Trainor P. A., 2012; Wislet-Gendebien S. et al., 

2012]. 

ʆʜʥʠʤ ʟ̔ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ ʜʞʝʨʝʣ ʦʪʨʠʤʘʥʥʷ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʫ 

ʜʦʨʦʩʣʠʭ ʩʩʘʚʮʽʚ ʻ ʚʦʣʦʩʷʥʠʡ ʬʦʣʽʢʫʣ (ɺʌ) [Sieber-Blum M. et al., 2004]. ʇʝʨʝʚʘʛʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʌ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʛʦʤʦʛʝʥʥʦʾ ʧʦʧʫʣʷʮʽʾʾ ʤʉʂ-ʇʅɻ ʙʝʟ ʾʭ 

ʩʝʣʝʢʮʽʾ ʤʝʪʦʜʘʤʠ ʽʤʫʥʦʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʾ ʘʙʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦ-ʘʢʪʠʚʦʚʘʥʦʛʦ 

ʩʦʨʪʫʚʘʥʥʷ ʢʣʽʪʠʥ [Sieber-Blum M. et al, 2004; Clewes O. et al., 2011; Gericota B. et al., 

2014]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ 

ʟ ɺʌ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ̔ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʩʧʨʠʷʪʠʤʝ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ 

ʧʽʜʭʦʜʽʚ ʫ ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥ.̔ 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨʪʘʮʽ ʁ

ʚʠʢʦʥʘʥʦ ʟʛʽʜʥʦ ʟ ʧʣʘʥʘʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɼʋ ñɯʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʥʦʾ ʪʘ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʅɸʄʅ ʋʢʨʘʾʥʠò: ʅɼʈ çɼʦʩʣʽʜʞʝʥʥʷ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʧʨʠ ʨʽʟʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʧʘʪʦʣʦʛʽʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠè ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0113U000100 (2013-2105 ʨʨ); ʅɼʈ çʈʦʣʴ 

ʢʣʽʪʠʥʥʠʭ ʪʘ ʝʥʜʦʢʨʠʥʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʨʝʘʣʽʟʘʮʽʾ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʰʢʦʜʞʝʥʥʷʭ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠè 

 ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U000139 (2016-2018 ʨʨ). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʟ ʚʦʣʦʩʷʥʦʛʦ 

ʬʦʣʽʢʫʣʘ ʫ ʢʫʣʴʪʫʨʽ in vitro, ʨʦʟʨʦʙʢʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʮʴʦʛʦ ʪʠʧʫ 

ʢʣʽʪʠʥ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ in vivo ʪʘ ex vivo. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ʆʪʨʠʤʘʪʠ ʢʫʣʴʪʫʨʫ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʟ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʽʢʫʣʘ ʚʽʙʨʠʩʽʚ 

ʜʦʨʦʩʣʠʭ ʤʠʰʝʡ ʽ ʚʠʚʯʠʪʠ ʾʭ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ in vitro. 

2. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ (ʬʘʢʪʦʨʠ ʨʦʩʪʫ bFGF ʪʘ EGF, ʱʽʣʴʥʽʩʪʴ 

ʧʦʩʽʚʫ ʪʘ ʚʤʽʩʪ ʢʠʩʥʶ ʫ ʩʢʣʘʜʽ ʛʘʟʦʚʦʾ ʬʘʟʠ) ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʧʦʩʪʥʘʪʘʣʴʥʠʭ      

ʤʉʂ-ʇʅɻ ʟ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʽʢʫʣʘ ʪʘ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʧʨʦʪʦʢʦʣ ʾʭ ʝʢʩʧʘʥʩʽʾ in vitro 

3. ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʢʦʣʘʛʝʥʦʚʦʛʦ ʽ ʬʽʙʨʠʥʦʚʦʛʦ ʛʽʜʨʦʛʝʣʽʚ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ, ʩʪʚʦʨʠʪʠ 3D-ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʛʽʜʨʦʛʝʣʽʚ ʪʘ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʽ (ʢʩʝʥʦʛʝʥʥʘ ʯʘʩʪʢʦʚʦ 

ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʘ ʢʽʩʪʢʦʚʘ ʢʨʠʭʪʘ, ʩʠʥʪʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʢʘʣʴʮʽʶ 

ʪʘ ɓ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ (70 : 30)) 

4. ɼʦʩʣʽʜʠʪʠ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʜʝʬʝʢʪʫ ʢʽʩʪʦʢ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʠʪʠʯʥʦʛʦ ʨʦʟʤʽʨʫ, 

ʫʰʢʦʜʞʝʥʥʷ (ʧʝʨʝʪʠʥʫ) ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʘ ʪʘ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʢʠʩʥʝʚʦ-ʛʣʶʢʦʟʥʦʾ 

ʜʝʧʨʠʚʘʮʽʾ ʦʨʛʘʥʦʪʠʧʦʚʦʾ ʢʫʣʴʪʫʨʠ ʛʽʧʦʢʘʤʧʫ. 

5. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʪʠʥ ʤʠʰʽ ʩʧʦʩʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʦʪʨʠʤʘʪʠ ʢʫʣʴʪʫʨʫ ʢʣʽʪʠʥ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʟ ʚʦʣʦʩʷʥʦʛʦ 

ʬʦʣʽʢʫʣʘ ʣʶʜʠʥʠ, ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʦʢʦʣ ʾʭ ʝʢʩʧʘʥʩʽʾ ʪʘ ʜʦʩʣʽʜʠʪʠ ʾʭ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ in vitro. 
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ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʩʪʥʘʪʘʣʴʥʽ ʤʉʂ-ʇʅɻ ʟ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʽʢʫʣʘ ʚʽʙʨʠʩʽʚ 

ʜʦʨʦʩʣʠʭ ʤʠʰʝʡ ʣʽʥʽʾ FVB ʪʘ ʟ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʽʢʫʣʘ ʣʶʜʠʥʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʩʪʥʘʪʘʣʴʥʠʭ      

ʤʉʂ-ʇʅɻ ʤʠʰʽ ʪʘ ʣʶʜʠʥʠ ʫ ʢʫʣʴʪʫʨʽ in vitro, ʚʧʣʠʚ ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʤʉʂ-ʇʅɻ 

ʨʷʜʫ ʯʠʥʥʠʢʽʚ ʽ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʉʂ-ʇʅɻ ʫ 

ʨʽʟʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʽ ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: 

ʢʫʣʴʪʫʨʘʣʴʥʽ ʚ ʩʠʩʪʝʤʽ in vitro (ʤʦʥʦʰʘʨʦʚʘ ʢʫʣʴʪʫʨʘ ʢʣʽʪʠʥ, 3D ʢʫʣʴʪʫʨʘ ʥʘ ʦʩʥʦʚʽ 

ʛʽʜʨʦʛʝʣʽʚ, ʦʨʛʘʥʦʪʠʧʦʚʘ ʢʫʣʴʪʫʨʘ ʟʨʽʟʽʚ ʛʽʧʦʢʘʤʧʫ, ʩʬʝʨʦʛʝʥʝʟ, ʥʘʧʨʘʚʣʝʥʝ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ); ʧʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʽʷ; ʮʠʪʦʭʽʤʽʯʥʠʡ, ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʠʡ ʪʘ 

ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ; ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ (ʚʠʜʽʣʝʥʥʷ ʈʅʂ, ʇʃʈ ʟʽ 

ʟʚʦʨʦʪʥʦʶ ʪʨʘʥʩʢʨʠʧʮʽʻʶ, ʇʃʈ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʝʣʝʢʪʨʦʬʦʨʝʟ ʥʫʢʣʝʾʥʦʚʠʭ 

ʢʠʩʣʦʪ); ʤʽʢʨʦʩʢʦʧʽʷ (ʩʚʽʪʣʦʧʽʣʴʥʘ ʚ ʧʨʦʭʽʜʥʦʤʫ ʩʚʽʪʣʽ, ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʘ, 

ʬʣʫʦʨʝʩʮʝʥʪʥʘ, ʢʦʥʬʦʢʘʣʴʥʘ ʣʘʟʝʨʥʘ ʩʢʘʥʫʶʯʘ); ʤʽʢʨʦʭʽʨʫʨʛʽʯʥʽ; ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʛʣʠʙʣʶʶʪʴ ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʧʦʢʘʟʘʥʦ ʽʻʨʘʨʭʽʯʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʫ ʢʫʣʴʪʫʨʽ in vitro, ʽʩʥʫʚʘʥʥʷ 

ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ) ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʽʩʥʫʚʘʥʥʷ ʫ ʧʦʧʫʣʷʮʽʾ ʤʉʂ-ʇʅɻ 

ʩʫʙʧʦʧʫʣʷʮʽʾ ALDH
bright

 ʢʣʽʪʠʥ (ʟ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʬʝʨʤʝʥʪʫ 

ʘʣʴʜʝʛʽʜʜʝʛʽʜʨʦʛʝʥʘʟʠ). ʊʘʢʦʞ ʚʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʝʨʝʚʘʛʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʟʘ ʫʤʦʚ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʚʜʦʩʢʦʥʘʣʠʪʠ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʧʨʦʪʦʢʦʣ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʤʠʰʽ ʪʘ ʣʶʜʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʜʘʪʥʽʩʪʴ ʧʦʩʪʥʘʪʘʣʴʥʠʭ 

ʤʉʂ-ʇʅɻ ʜʦ ʤʫʣʴʪʠʣʽʥʽʡʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʘ ʢʣʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɺʧʝʨʰʝ 

ʧʦʢʘʟʘʥʦ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʟ ɺʌ ʥʘ ʨʝʧʘʨʘʪʠʚʥʫ 

ʨʝʛʝʥʝʨʘʮʽʶ ʜʝʬʝʢʪʫ ʢʽʩʪʦʢ ʩʢʣʝʧʽʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʨʦʟʤʽʨʫ. ɼʦʚʝʜʝʥʦ ʟʥʘʯʥʠʡ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʟʘ ʫʤʦʚ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʥʘ 

ʦʨʛʘʥʦʪʠʧʦʚʫ ʢʫʣʴʪʫʨʫ ʟʨʽʟʽʚ ʛʽʧʦʢʘʤʧʫ ʧʽʩʣʷ ʾʭ ʢʦʨʦʪʢʦʪʨʠʚʘʣʦʾ ʢʠʩʥʝʚʦ-ʛʣʶʢʦʟʥʦʾ 

ʜʝʧʨʠʚʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʝʢʩʧʘʥʩʽʾ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʣʶʜʠʥʠ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʾʭ ʤʦʨʬʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʇʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ (ˉ 

66086) çʉʧʦʩʽʙ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʫʣʴʪʠʧʦʪʝʥʪʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ-ʧʦʭʽʜʥʠʭ 

ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ ʟ ʙʫʣʴʙʘʨʥʦʛʦ ʨʝʛʽʦʥʫ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʽʢʫʣʘ ʜʦʨʦʩʣʠʭ ʩʩʘʚʮʽʚè. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʨʦʙʦʪʫ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʠʢʣʘʜʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ ɼʋ çɯʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʥʦʾ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʅɸʄʅ 

ʋʢʨʘʾʥʠè ʪʘ ʫ ʨʦʙʦʪʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ilaya.regenerʘtion ʤʝʜʠʯʥʦʾ 

ʢʦʤʧʘʥʽʾ ilaya
È 
(ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʤʝʜʠʯʥʠʭ ʢʣʽʪʠʥʥʠʭ ʪʘ      

ʪʢʘʥʠʥʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʨʠʞ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, 

ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʢʦʥʪʫʟʽʡʥʠʭ ʫʨʘʞʝʥʴ ʩʧʠʥʥʦʛʦ 

ʤʦʟʢʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʽʚ ʪʘ ʢʽʩʪʦʢ ʩʢʣʝʧʽʥʥʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʥʪʦʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʚʠʢʦʥʘʥʦ ʦʩʥʦʚʥʠʡ ʦʙôʻʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 
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ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ʉʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʩʭʝʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʚʠʩʥʦʚʢʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʡ ʦʙʛʦʚʦʨʝʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: çISSCR Regional Forum 

EU: Stem Cells in Translationè (ʌʣʦʨʝʥʮʽʷ, ɯʪʘʣʽʷ, 2013 ʨ.), çWorld Conference on 

Regenerative Medicineè (ʃʝʡʧʮʠʛ, ʅʽʤʝʯʯʠʥʘ, 2013 ʨ.), ʢʦʥʬʝʨʝʥʮʽʾ ʜʣʷ ʤʦʣʦʜʠʭ 

ʥʘʫʢʦʚʮʽʚ çCYS-2015è (ʂʠʾʚ, 2015 ʨ.), çWorld Conference on Regenerative Medicineè 

(ʃʝʡʧʮʠʛ, ʅʽʤʝʯʯʠʥʘ, 2015 ʨ.), çTERMIS EU Chapter: Towards Future Regenerative 

Therapiesè (ʋʧʧʩʘʣʘ, ʐʚʝʮʽʷ, 2016 ʨ.), çISCT 25
th
 Annual Meetingè (ʃʦʥʜʦʥ, ɺʝʣʠʢʘ 

ɹʨʠʪʘʥʽʷ, 2017 ʨ.), çNormal and Cancer Stem Cells: Discovery, Diagnosis and Therapyè 

(ʂʠʾʚ, 2017 ʨ.), çɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʢʣʽʥʽʯʥʦʾ ʥʝʚʨʦʣʦʛʽʾè (ʂʠʾʚ, 2018 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 17 ʥʘʫʢʦʚʠʭ ʧʨʘʮ:ɹ 8 

ʩʪʘʪʝʡ ʫ ʧʨʦʚʽʜʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ (ʩʝʨʝʜ ʷʢʠʭ 6 ʫ 

ʞʫʨʥʘʣʘʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ), ʦʜʠʥ ʨʦʟʜʽʣ ʫ 

ʤʦʥʦʛʨʘʬʽʾ, ʦʜʠʥ ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ʪʘ 7 ʪʝʟ ʫ ʟʙʽʨʢʘʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʆʙʩʷʛ ʪʘ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʣʘʜʝʥʦ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʥʘ 

174 ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ 

ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ çʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴè, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʜʽʣʫ çʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚè, ʚʠʩʥʦʚʢʽʚ 

ʪʘ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʷʢʠʡ ʥʘʣʽʯʫʻ 158 ʧʦʩʠʣʘʥʴ, ʟ ʥʠʭ 148 ʣʘʪʠʥʠʮʝʶ. 

ʈʦʙʦʪʫ ʧʨʦ̔ʣʶʩʪʨʦʚʘʥʦ 50 ʨʠʩʫʥʢʘʤʠ ʪʘ 10 ʪʘʙʣʠʮʷʤʠ. 

ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ ʈʆɹʆʊʀ 

ʋ ʚʩʪʫʧʽ ʧʦʜʘʥʽ ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʩʪʥʘʪʘʣʴʥʠʭ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʫ ʛʘʣʫʟʽ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ, ʦʙˇʨʫʥʪʦʚʘʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʪʝʤʠ, ʥʘʚʝʜʝʥʠʡ ʟʚôʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʪʝʤʘʤʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʤʝʪʘ ʪʘ 

ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʘʥʽ ʥʦʚʠʟʥʘ ʪʘ ʧʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʪʘ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʘʧʨʦʙʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʨʦʟʜʽʣʽ 1 çʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠè ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʪʝʦʨʝʪʠʯʥʠʭ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽ. 

ʋ ʨʦʟʜʽʣʽ 2 çʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷè ʥʘʜʘʥʘ ʟʘʛʘʣʴʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙôʻʢʪʽʚ, ʤʝʪʦʜʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨʘʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʘʤʮʽʚ 

ʤʠʰʝʡ ʣʽʥʽʾ FVB ʽ FVB-Cg-Tg (GFPU) 5Nagy/J (ʪʨʘʥʩʛʝʥʥʠʭ ʟʘ GFP) 4-6 ʤʽʩʷʯʥʦʛʦ 

ʚʽʢʫ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʙʽʦʝʪʠʢʠ ʪʘ ʥʦʨʤ ʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʩʥʦʚʢʦʤ ʢʦʤʽʩʽʾ ʟ ʙʽʦʝʪʠʢʠ ɼʋ "ɯʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʥʦʾ ʪʘ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʅɸʄʅʋ".  

ɺʩʽ ʧʨʦʮʝʜʫʨʠ ʟ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʪʘʪʽʚ ʰʢʽʨʠ ʣʶʜʠʥʠ, ʽʟʦʣʷʮʽʾ ʪʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟ ʧʠʩʴʤʦʚʦʾ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ ʜʦʥʦʨʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʢʦʥʽʚ ʋʢʨʘʾʥʠ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʦʙʣʘʜʥʘʥʽʡ ʟʘ ʥʦʨʤʘʤʠ 
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GMP/GTP ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ilaya.regeneration (ʊʆɺ çɸ.ɸ. ʇʘʨʪʥʝʨʩè, 

ʣ̔ ʮʝʥʟʽʷ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʙʘʥʢʫ ʧʫʧʦʚʠʥʥʦʾ ʢʨʦʚʽ, ʽʥʰʠʭ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ 

ʣʶʜʠʥʠ ʄʆɿ ʋʢʨʘʾʥʠ ˉ AE 186342 ʚʽʜ 11.07.2013).  

ʂʫʣʴʪʫʨʠ ʤʉʂ-ʇʅɻ ʤʠʰʽ (n = 30) ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ M. Sieber-Blum 

[Sieber-Blum M. et al., 2004] ʫ ʥʘʰʽʡ ʤʦʜʠʬʽʢʘʮʽʾ [ɺʘʩʠʣʴʻʚ ʈ. ɻ. ʪʘ ʽʥ., ʇʘʪʝʥʪ 

ˉ66086, 2011]. ʂʫʣʴʪʫʨʠ ʤʉʂ-ʇʅɻ ʣʶʜʠʥʠ (n = 10) ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ 

ʘʜʘʧʪʦʚʘʥʠʤ ʜʣʷ ʝʢʩʧʣʘʥʪʽʚ ɺʌ ʣʶʜʠʥʠ [Vasyliev R. et al. 2017]. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʤʫʣʴʪʠʛʘʟʦʚʦʤʫ 

ʽʥʢʫʙʘʪʦʨʽ CB 210 (Binder, ʅʽʤʝʯʯʠʥʘ) ʧʨʠ 37
0
 ʉ, ʫ ʪhʫʯʥʽʡ ʘʪʤʦʩʬʝʨʽ, ʱʦ 

ʩʢʣʘʜʘʣʘʩʷ ʟ 90 % N2, 5 % O2 ʽ 5 % ʉʆ2. 

ɼʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʉʂ-ʇʅɻ ʤʠʰʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʞʠʚʠʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ: 

ˉ1 ï ʦʨʠʛʽʥʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ M. Sieber-Blum, ʷʢʝ ʚʧʝʨʰʝ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ [Sieber-Blum et al., 2004], ʦɦ ʤʩ̔ʪʠʪɹ 10 % 

ʝʤʙʨʽʦʥʘʣʴʥʦ ʾʪʝʣʷʯʦ ʾʩʠʨʦʚʘʪʢʠ (ɽʊʉ) ʪʘ 5 % ʝʢʩʪʨʘʢʪʫ ʢʫʨʷʯʠʭ ʝʤʙʨʽʦʥʽʚ; ˉ2 ï 

ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ 10 % ɽʊʉ, ʱʦ ʥʝ ʤʽʩʪʠʣʦ ɽʂɽ; ˉ3 ï ʩʝʨʝʜʦʚʠʱʝ ʟ 

ʨʦʩʪʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʥʠʟʴʢʦʶ (5 %) ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɽʊʉ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʱʽʣʴʥʦʩʪʽ ʧʦʩʽʚʫ ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ 

ʢʣʽʪʠʥʠ ʟʘʩʽʚʘʣʠ ʟ ʱʽʣʴʥʽʩʪʶ ʧʦʩʽʚʫ 10, 50, 100, 1000 ʪʘ 5000 ʢʣʽʪʠʥ / ʩʤ
2
 ʫ ʬʣʘʢʦʥʠ 

ʊ25 ʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ˉ2 ʧʨʠ 5 % ʆ2 ʧʨʦʪʷʛʦʤ 7 ʜʽʙ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ (EGF ʪʘ bFGF) ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʤʉʂ-ʇʅɻ 

ʢʣʽʪʠʥʠ ʟʘʩʽʚʘʣʠ ʫ ʣʫʥʢʠ 6-ʪʠ ʣʫʥʢʦʚʠʭ ʧʣʘʥʰʝʪʽʚ ʟ ʱʽʣʴʥʽʩʪʶ ʧʦʩʽʚʫ 1000 ʢʣ / ʩʤ
2
 ʽ 

ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ˉ2 ʙʝʟ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʪʘ ʟ 

ʜʦʜʘʚʘʥʥʷʤ EGF (5, 10, 20 ʪʘ 50 ʥʛ / ʤʣ), ʘʙʦ bFGF (1, 2, 5 ʪʘ 10 ʥʛ  /ʤʣ). 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʤʽʩʪʫ ʢʠʩʥʶ ʫ ʩʢʣʘʜʽ ʛʘʟʦʚʦʾ ʬʘʟʠ ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ       

ʤʉʂ-ʇʅɻ ʢʣʽʪʠʥʠ ʟʘʩʽʚʘʣʠ ʟ ʱʽʣʴʥʽʩʪʶ 1000 ʢʣʽʪʠʥ/ʩʤ
2
 ʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ˉ2 ʪʘ ˉ3 ʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5 ʜʽʙ ʧʨʠ 21 %, 10 % ʘʙʦ 5 % ʆ2. 

ɼʣʷ ʝʢʩʧʘʥʩʽʾ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʣʶʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʚʠʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ˉ3. 

ɼʣʷ ʦʮʽʥʢʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʢʣʦʥʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤʉʂ-ʇʅɻ 

ʟʘʩʽʚʘʣʠ ʚ ʢʽʣʴʢʦʩʪʽ 100 ï 300 ʢʣʽʪʠʥ ʚ ʧʦʢʨʠʪʽ 0,01 % ʨʦʟʯʠʥʦʤ ʢʦʣʘʛʝʥʫ I-ʛʦ ʪʠʧʫ 

ʯʘʰʢʠ ʇʝʪʨʽ 100 ʤʤ (SPL, ʂʦʨʝʷ). ʂʣʽʪʠʥʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 14 ʜʽʙ. ʇʦʪʽʤ 

ʢʣʽʪʠʥʠ ʘʙʦ ʬʽʢʩʫʚʘʣʠ ʭʦʣʦʜʥʠʤ ʝʪʘʥʦʣʦʤ ʪʘ ʟʘʙʘʨʚʣʶʚʘʣʠ ʘʟʫʨ-ʝʦʟʠʥʦʤ ʟʘ 

ʈʦʤʘʥʦʚʩʴʢʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ), ʘʙʦ ʧʝʨʝʩʽʚʘʣʠ ʜʣʷ 

ʘʥʘʣʽʟʫ ʾʭ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʦʣʦʥʽʻʫʪʚʦʨʝʥʥʷ (ɽʂʋ) 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʬʦʨʤʫʣʦʶ [Freshney R. I., 2010]: 

ɽʂ, % = (ʢʽʣʴʢʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʢʦʣʦʥʽʡ / ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʣʘʥʪʦʚʘʥʠʭ ʢʣʽʪʠʥ) Ĭ 

100 

ʂʽʣʴʢʽʩʪʴ ʧʦʜʚʦʻʥʴ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ (PDN) ʽ ʯʘʩ ʧʦʜʚʦʻʥʥʷ ʢʣʽʪʠʥʥʦʾ 

ʧʦʧʫʣʷʮʽʾ (PDT) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ  ʩʪʘʥʜʘʨʪʥʠʤʠ ʬʦʨʤʫʣʘʤʠ [Freshney R. I., 2010]: 

PDT = T / 3.31 lg (Xk / X0) 

PDN = 3.31 lg (Xk / X0) 

ʜʝ Xk ï ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʢʣʽʪʠʥ; X0 ï ʢʽʣʴʢʽʩʪʴ ʟʘʩʽʷʥʠʭ ʢʣʽʪʠʥ; T - ʯʘʩ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ. 

ʅʘʧʨʘʚʣʝʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʤʉʂ-ʇʅɻ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʚ̔ ʜʧʦʚʽʜʥʠʭ  

ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: ʘʜʠʧʦʛʝʥʥʦʤʫ, ʦʩʪʝʦʛʝʥʥʦʤʫ, ʭʦʥʜʨʦʛʝʥʥʦʤ, 
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ʥʝʡʨʦʥʘʣʴʥʦʤ ʪʘ ʛʣʽʘʣʴʥʦʤʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʟʜʘʪʥʦʩʪʽ ʤʉʂ-ʇʅɻ ʜʦ ʩʬʝʨʦʛʝʥʝʟʫ ʾʭ ʢʫʣʴʪʠʚʫʚʘʣʠ ʫ ʩʫʩʧʝʥʟʽʡʥʠʭ 

ʯʘʰʢʘʭ ʇʝʪʨʽ 35 ʤʤ (SPL, ʂʦʨʝʷ) ʫ ʙʝʟʩʠʨʦʚʘʪʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʩʪʫʧʥʦʛʦ 

ʩʢʣʘʜʫ: DMEM:F12, 2 % ʞʠʚʠʣʴʥʦʾ ʜʦʙʘʚʢʠ ɺ27, 1 % ʞʠʚʠʣʴʥʦʾ ʜʦʙʘʚʢʠ N2 (Gibco, 

ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ), 2 ʤʄ ʩʪʘʙʽʣʴʥʦʛʦ ʛʣʫʪʘʤʽʥʫ, 20 ʥʛ / ʤʣ bFGF, 40 ʥʛ / ʤʣ EGF. 

3D ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʢʦʣʘʛʝʥʦʚʦʤʫ ʪʘ ʬʽʙʨʠʥʦʚʦʤʫ 

ʛʽʜʨʦʛʝʣʷʭ.  

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʚʠʟʥʘʯʘʣʠ ʟʘʙʘʨʚʣʝʥʥʷʤ 0,4% ʨʦʟʯʠʥʦʤ ʪʨʠʧʘʥʦʚʦʛʦ 

ʩʠʥʴʦʛʦ ʟ ʧʽʜʨʘʭʫʥʢʦʤ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʽ ʢʽʣʴʢʦʩʪʽ ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ ʫ ʢʘʤʝʨʽ 

ɻʦʨʷʻʚʘ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʬʣʶʦʨʝʩʮʝʾʥ ʜʘ̔ʮʝʪʘʪʦʤ 

(FDA) ʽ ʧʨʦʧʽʜʽʫʤ ʡʦʜʠʜʦʤ (PI) (ʚʩʽ ï ñSigmaò, ʉʐɸ). 

ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʣʶʜʠʥʠ ʪʘ ʤʠʰʽ ʧʨʦʚʦʜʠʣʠ 

ʫ ʥʝʧʨʷʤʦʤʫ ʚʘʨʽʘʥʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ ʘʥʪʠʪʽʣ. 

ɯʤʫʥʦʬʝʥʦʪʠʧʫʚʘʥʥʷ ʤʉʂ-ʇʅɻ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʯʥʦʛʦ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʘ-ʩʦʨʪʝʨʘ BD FACSAria (Becton 

Dickinson, ʉʐɸ).  

ʉʫʙʧʦʧʫʣʷʮʽʶ ALDH
brigth

 ʢʣʽʪʠʥ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ALDEFLUOR
TM

 kit 

(STEMCELL Technologies, ʂʘʥʘʜʘ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʥʠʢʘ. 

ɺ ʨʦʙʦʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʮʠʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʟʘʙʘʨʚʣʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ: 

ʘʟʫʨ-ʝʦʟʠʥʦʤ ʟʘ ʈʦʤʘʥʦʚʩʴʢʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʂʋʆ, Alizarin Red S ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʴʮʠʬʽʢʦʚʘʥʦʛʦ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʟʘ ʫʤʦʚ ʦʩʪʝʦʛʝʥʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ Oil Red O ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʥʝʡʪʨʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʫ ʨʘʟʽ 

ʘʜʠʧʦʛʝʥʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ. 

ʄʝʪʦʜ ʇʃʈ ʽʟ ʟʚʦʨʦʪʥʦʶ ʪʨʘʥʩʢʨʠʧʮʽʻʶ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʧʦʩʪʥʘʪʘʣʴʥʠʤʠ ʤʉʂ-ʇʅɻ ʤʠʰʽ ʛʝʥʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʢʣʽʪʠʥ ʥʝʨʚʦʚʦʛʦ 

ʛʨʝʙʥʷ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʜʝʬʝʢʪʫ ʢʽʩʪʦʢ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʠʪʠʯʥʦʛʦ ʨʦʟʤʽʨʫ 

ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʙʦʭ ʪʽʤôʷʥʠʭ ʢʽʩʪʢʘʭ (os pariet§le) ʫ ʤʠʰʝʡ ʣʽʥʽʾ FVB ʧʽʜ 

ʘʚʝʨʪʠʥʦʚʠʤ ʥʘʨʢʦʟʦʤ. ʋʩʽ ʪʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: 1) ʜʝʬʝʢʪ 

ʢʽʩʪʢʠ ʙʝʟ ʟʘʧʦʚʥʝʥʥʷ; 2) ʟʘʧʦʚʥʝʥʥ ̫ ʢʩʝʥʦʛʝʥʥʦʶ ʯʘʩʪʢʦʚʦ ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʦʶ 

ʢʽʩʪʢʦʚʦʶ ʢʨʠʭʪʦʶ (ɼʄʂ); 3) ʟʘʧʦʚʥʝʥʥʷ ʩʠʥʪʝʪʠʯʥʠʤ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʥʘ ʦʩʥʦʚʽ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʢʘʣʴʮʽʶ ʪʘ ɓ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ (HA:ɓTCP 70:30); 4) 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ 3D-ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ, ʬʽʙʨʠʥʦʚʦʛʦ 

ʛʽʜʨʦʛʝʣʶ ʪʘ ɼʄʂ; 5) ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ 3D-ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-

ʇʅɻ, ʬ̔ʙʨʠʥʦʚʦʛʦ ʛʽʜʨʦʛʝʣʶ ʪʘ HA : ɓTCP (70 : 30). ʂʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʩʢʣʘʜʘʣʘ n = 8 

ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʫʰʢʦʜʞʝʥʥʷ ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʫ (ʧʝʨʝʪʠʥ) ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʠʰʘʭ 

ʣʽʥʽʾ FVB ʧʽʜ ʘʚʝʨʪʠʥʦʚʠʤ ʥʘʨʢʦʟʦʤ. ʊʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: 1) 

ʭʠʙʥʦʦʧʝʨʦʚʘʥʽ; 2) ʟ ʧʝʨʝʪʠʥʦʤ ʧʨʘʚʦʛʦ ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʫ; 3) ʟ ʧʝʨʝʪʠʥʦʤ ʧʨʘʚʦʛʦ 

ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʫ ʪʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʻʶ 5x10
5
 ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ. ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ ʩʢʣʘʜʘʣʘ n = 5 ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

ɻʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʨʽʟʘʭ ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʫ ʧʽʩʣʷ 

ʽʤʧʨʝʛʥʘʮʽʾ ʩʨʽʙʣʦʤ  ̔ʟʘʙʘʨʚʣʝʥʠʭ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʟʨʽʟʘʭ ʪʽʤôʷʥʦʾ ʢʽʩʪʢʠ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʢʠʩʥʝʚʦ-ʛʣʶʢʦʟʥʦʾ ʜʝʧʨʠʚʘʮʽʾ (ʂɻɼ) ʦʨʛʘʥʦʪʠʧʦʚʦʾ 

ʢʫʣʴʪʫʨʠ ʛʽʧʦʢʘʤʧʫ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʟʨʽʟʘʭ ʚʽʜ 8-9-ʜʝʥʥʠʭ ʤʠʰʝʡ ʣʽʥʽʾ FVB. ɼʣʷ 
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ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʡʨʦʥʽʚ, ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ  ̔ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʠʭ ʢʣʽʪʠʥ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʧʦʜʚʽʡʥʝ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ. 

ʇʨʠʞʠʪʪʻʚʫ ʤʽʢʨʦʩʢʦʧʽʶ, ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʪʦʣʦʛʽʯʥʠʭ ʽ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʽʥʚʝʨʪʦʚʘʥʦʤʫ ʬʣʫʦʨʝʩʮʝʥʪʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ Axio Observer A1, 

ʦʙʣʘʜʥʘʥʦʤʫ ʮʠʬʨʦʚʦʶ ʢʘʤʝʨʦʶ AxioCam ERc 5s ʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ZEN 

2012. ʂʦʥʬʦʢʘʣʴʥʫ ʤʽʢʨʦʩʢʦʧʽʶ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʤʽʢʨʦʩʢʦʧʽ Zeiss LSM 510 META 

(ʚʩʽ ï Carl Zeiss, Germany) ʪʘ FluoView FV1000 (Olympus Inc., ʗʧʦʥʽʷ). 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʢʝʪʫ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ çMS Excel XPè ʪʘ 

çStatistica SPSS 10.0 for Windowsè. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (ʄ Ñ SD). ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʘʨʘʤʝʪʨʠʯʥʠʤ t-ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ (ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ) ʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʤ U-ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ʋʽʪʥʽ (ʧʨʠ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ). 

ʋ ʨʦʟʜʽʣʘʭ 3-5 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʫʣʴʪʠʧʦʪʝʥʪʥʠʭ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ-ʧʦʭʽʜʥʠʭ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ ʟ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʽʢʫʣʘ ʚʽʙʨʠʩʽʚ 

ʤʠʰʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ ʾʭ ʝʢʩʧʘʥʩʽʾ in vitro. ʄʝʪʦʶ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʨʦʙʦʪʠ ʙʫʣʦ 

ʦʪʨʠʤʘʪʠ ʢʫʣʴʪʫʨʫ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʤʠʰʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʞʠʚʠʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ɽʊʉ, ʘʣʝ ʙʝʟ ʚʤʽʩʪʫ ɽʂɽ, ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʤʉʂ-ʇʅɻ ʦʧʠʩʘʥʠʤ ʜʣʷ ʥʠʭ ʢʨʠʪʝʨʽʷʤ ʽ ʜʦʩʣʽʜʠʪʠ ʾʭ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʝʢʩʧʣʘʥʪʽʚ ɺʌɺ ʟʘ ʫʤʦʚ 

ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ ʫ ʩʢʣʘʜʽ ʛʘʟʦʚʦʾ ʬʘʟʠ (5 %) ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʘʤʽʥʽʚ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʪʘ ʛʦʨʤʦʥʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʤʝʨʮʽʡʥʦ ʜʦʩʪʫʧʥʦ ʾʞʠʚʠʣʴʥʦ ʾ

ʜʦʙʘʚʢʠ ɺ27 ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʢʫʣʴʪʫʨʫ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʂɽ. 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʫʤʦʚ ʥʘ 4-ʪʫ ï 6-ʪʫ ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʟ 

ʚʩʽʭ ʝʢʩʧʣʘʥʪʽʚ ɺʌɺ ʧʦʯʠʥʘʣʘʩʷ ʤʽʛʨʘʮʽʷ ʡ ʘʢʪʠʚʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ, ʷʢʽ ʤʘʣʠ 

ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʤʉʂ-ʇʅɻ ʤʦʨʬʦʣʦʛʽʶ (ʨʠʩ. 1ʘ). ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʣʽʪʠʥ 

ʧʝʨʚʠʥʥʦʾ ʢʫʣʴʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ ʻ ʧʦʟʠʪʠʚʥʠʤʠ ʟʘ ʦʧʠʩʘʥʠʤʠ ʨʘʥʽʰʝ 

ʤʘʨʢʝʨʘʤʠ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ [Sieber-Blum M., 2004]: Nestin (ʙʽʣʦʢ 

ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ) (ʨʠʩ. 1ʙ.); ʧʦʚʝʨʭʥʝʚʠʡ ʥʠʟʴʢʦʘʬʽʥʥʠʡ ʨʝʮʝʧʪʦʨ ʜʦ 

ʥʝʡʨʦʪʨʦʬʽʥʽʚ p75, ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ ʤʘʨʢʝʨʽʚ ʫ ʭʦʜʽ ʝʤʙʨʽʦʛʝʥʝʟʫ, ʱʦ 

ʚʽʜʨʽʟʥʷʻ ʢʣʽʪʠʥʠ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ ʚʜ̔ ʢʣʽʪʠʥ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ (ʨʠʩ.1ʚ); ʪʘ 

ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʡ ʬʘʢʪʦʨ Sox10, ʷʢʠʡ ʚʚʘʞʘʻʪʴʩʷ ʤʘʡʩʪʝʨ-ʛʝʥʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʽʥʜʫʢʮʽʶ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʥʷ ʚ ʝʤʙʨʽʦʛʝʥʝʟʽ (ʨʠʩ. 1ʛ). 

ɼʦʜʘʪʢʦʚʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʢʫʣʴʪʫʨʠ 

ʥʘ ʥʘʷʚʥʽʩʪʴ ʢʣʽʪʠʥ, ʧʦʟʠʪʠʚʥʠʭ ʟʘ Sox2 (ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʡ ʬʘʢʪʦʨ) ʪʘ CD349 

(Frizzled-9, ʨʝʮʝʧʪʦʨ ʜʦ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʽʟ ʨʦʜʠʥʠ Wnt). ɹʽʣʴʰʽʩʪʴ ʢʣʽʪʠʥ ʫ ʢʫʣʴʪʫʨʽ 

ʙʫʣʘ ʧʦʟʠʪʠʚʥʘ ʟʘ Sox2 (ʨʠʩ. 2ʘ), ʪʘ ʤʘʡʞʝ ʚʩʽ ʢʣʽʪʠʥʠ ʙʫʣʠ ʧʦʟʠʪʠʚʥʽ ʟʘ CD349 

(Frizzled-9) (ʨʠʩ. 2ʙ). ʂʣʽʪʠʥʠ ʧʝʨʚʠʥʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘʢʦʞ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʠʪʽʣ ʜʦ 

ʧʘʥʮʠʪʦʢʝʨʘʪʠʥʫ. ʋʩʽ ʧʝʨʚʠʥʥʽ ʢʫʣʴʪʫʨʠ (n = 5) ʙʫʣʠ ʥʝʛʘʪʠʚʥʠʤʠ ʧʨʠ ʟʘʙʘʨʚʣʝʥʽ 

ʘʥʪʠʪʽʣʘʤʠ ʜʦ ʧʘʥʮʠʪʦʢʝʨʘʪʠʥʫ. 



8 

 

ʘ    ʙ  

ʚ  

ʛ  

 

ʈʠʩ. 1. ʇʦʩʪʥʘʪʘʣʴʥʽ ʤʉʂ-ʇʅɻ ʟ ɺʌɺ ʤʠʰʽ. ʘ) ʄʦʨʬʦʣʦʛʽʷ ʢʣʽʪʠʥ ʚ 

ʧʝʨʚʠʥʥʽʡ ʢʫʣʴʪʫʨʽ (ʇ0). ʌʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʤʘʩʰʪʘʙʥʠʡ ʚʽʜʨʽʟʦʢ ï 100 

ʤʢʤ. ʙ) ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʣʢʫ ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ Nestin 

(ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ), ʤʘʩʰʪʘʙʥʠʡ ʚʽʜʨʽʟʦʢ ï 20 ʤʢʤ. ʚ) ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʠʟʴʢʦʘʬʽʥʥʦʛʦ ʨʝʮʝʧʪʦʨʫ ʜʦ ʥʝʡʨʦʪʨʦʬʽʥʽʚ p75 (ʟʝʣʝʥʠʡ ʢʦʣʽʨ). ʛ) 

ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ Sox10 (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ). 

ʅʘ ʙ ï ʛ ʜ̫ʨʘ ʢʣʽʪʠʥ ʟʘʙʘʨʚʣʝʥʽ Hoechst 33342 (ʩʠʥʽʡ ʢʦʣʽʨ). ʅʘ ʚ ʪʘ ʛ ʤʘʩʰʪʘʙʥʠʡ 

ʚʽʜʨʽʟʦʢ ï 50 ʤʢʤ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʞʠʚʠʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʢʣʽʪʠʥʠ ʫ ʧʝʨʚʠʥʥʽʡ ʢʫʣʴʪʫʨʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʣʠ ʦʧʠʩʘʥʠʤ ʨʘʥʽʰʝ 

ʢʨʠʪʝʨʽʷʤ ʜʣʷ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʽʟ ɺʌɺ ʤʠʰʽ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ ʪʘ ʬʝʥʦʪʠʧʦʤ 

[Sieber-Blum M. et al., 2004]. ʊʘʢʦʞ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʚʽ ʤʘʨʢʝʨʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ï Sox2 ʪʘ CD349 (Frizzled-9) (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʘ) ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ Sox2 

(ʟʝʣʝʥʠʡ ʢʦʣʽʨ). ʙ) ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ CD349 (Frizzled-9). ʗʜʨʘ ʢʣʽʪʠʥ 

ʟʘʙʘʨʚʣʝʥʽ Hoechst 33342 (ʩʠʥʽʡ ʢʦʣʽʨ). ʄʘʩʰʪʘʙʥʠʡ ʚʽʜʨʽʟʦʢ ï 50 ʤʢʤ 

 

ʅʘ ʧʝʨʰʦʤʫ ʧʘʩʘʞʽ ʢʫʣʴʪʫʨʠ ʜʦʩʷʛʘʣʠ ʩʫʙʢʦʥʬʣʫʝʥʪʥʦʛʦ ʩʪʘʥʫ ʥʘ 7-ʤʫ ʜʦʙʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʢʫʣʴʪʫʨʽ ʤʉʂ-ʇʅɻ (n = 5) ʩʪʘʥʦʚʠʣʘ 

(1,034 Ñ 0,211) Ĭ 10
6
. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʞʠʚʠʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʞʝ ʥʘ ʧʝʨʰʦʤʫ ʧʘʩʘʞʽ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ, ʱʦ ʙʫʣʘ 

ʜʦʩʪʘʪʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʧʦʩʪʘʥʦʚʢʠ ʪʝʩʪʫ ʥʘ ʂʋʆ, ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʘʥʘʣʽʟʫ ʽʤʫʥʦʬʝʥʦʪʠʧʫ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ. ʈʝʟʫʣʴʪʘʪʠ 

ʽʤʫʥʦʬʝʥʦʪʠʧʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʤʉʂ-ʇʅɻ ʇ1 ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ɿʛʽʜʥʦ ʜʘʥʠʭ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ ʢʫʣʴʪʫʨʠ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻʟ ɺʌɺ 

ʤʠʰʽ ʥʘ ʇ1 ʤʽʩʪʠʣʠ ʙʽʣʴʰ ʥʽʞ 90 % ʢʣʽʪʠʥ, ʧʦʟʠʪʠʚʥʠʭ ʟʘ ʤʘʨʢʝʨʘʤʠ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣʽʪʠʥ (Sca-1 ʪʘ Nestin), ʪʘ ʧʦʟʠʪʠʚʥʠʭ ʟʘ ʢʣʘʩʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʤʫʣʴʪʠʧʦʪʝʥʪʥʠʭ 

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ/ʩʪʨʦʤʘʣʴʥʠʭ ʢʣʽʪʠʥ (CD44, CD73 ʪʘ CD90). ʋ ʢʫʣʴʪʫʨʽ 

ʙʫʣʠ ʚʽʜʩʫʪʥʽ CD45
+
 ʢʣʽʪʠʥʠ (ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ < 1 % 

ʚʚʘʞʘʻʪʴʩʷ ʧʦʭʠʙʢʦʶ ʤʝʪʦʜʫ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʘʤʽʥʘʮʽʾ 

ʛʝʤʦʧʦʝʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʊʘʢʦʞ ʫ ʢʫʣʴʪʫʨʘ ʤʉʂ-ʇʅɻ ʥʘ ʇ1 ʤʽʩʪʠʣʘ ʥʝʟʥʘʯʥʫ, ʘʣʝ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʟʥʘʯʝʥʫ ʢʽʣʴʢʽʩʪʴ CD117
+
 ʢʣʽʪʠʥ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʞʝ ʥʘ ʇ1 ʢʫʣʴʪʫʨʠ ʧʦʩʪʥʘʪʘʣʴʥʠʭ ʤʉʂ-ʇʅɻ ʻ 

ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʟʘ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚ ʫʤʦʚʘʭ ʢʣʦʥʘʣʴʥʦ ʾʱʽʣʴʥʦʩʪʽ, 

ʪʦʙʪʦ ʬʦʨʤʫʶʪʴ ʢʦʣʦʥʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʘ ʤʦʨʬʦʣʦʛʽʾ 

ʢʣʽʪʠʥ, ʫʩʽ ʂʋʆ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʪʨʠ ʪʠʧʠ: ʂʋʆ I-ʛʦ ʪʠʧʫ ʤʽʩʪʠʣʠ ʜʦ 50 ʢʣʽʪʠʥ ʟ 

ʚʠʨʘʞʝʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ (5,2 Ñ 2,4 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʢʦʣʦʥʽʡ); ʢʦʣʦʥʽʾ II-ʛʦ ʪʠʧʫ ʩʢʣʘʜʘʣʠʩʴ ʟ 100-300 ʢʣʽʪʠʥ ʨʽʟʥʦʾ ʤʦʨʬʦʣʦʛʽʾ 


