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ɸʅʆʊɸʎɯʗ 

ɽʩʪʨiʥ ʉ. I. ʂʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʚ ʢoʤʧʣʝʢʩʥoʤʫ ʣiʢʫʚʘʥʥi 

ʨʝʬʨʘʢʪʝʨʥoʾ ʩʪʝʥoʢʘʨʜi ʾ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥo-ʢʣiʥiʯʥʝ ʜoʩʣiʜʞʝʥʥʷ). - 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.08 çʊʨʘʥʩʧʣʘʥʪoʣoʛiʷ ʪʘ ʰʪʫʯʥi oʨʛʘʥʠè. - ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʥʝʚʽʜʢʣʘʜʥʦʾ ʽ ʚʽʜʥʦʚʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤʝʥʽ ɺ. ʂ. ɻʫʩʘʢʘè 

ʅɸʄʅ ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤʝʥʽ ʆ. ʆ. ʐʘʣʽʤʦʚʘè ʅɸʄʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2021. 

Iʰʝʤiʯʥʘ ʭʚoʨoʙʘ ʩʝʨʮʷ ʟʘʡʤʘʻ ʧʝʨʰʝ ʤiʩʮʝ ʩʝʨʝʜ ʩʝʨʮʝʚo-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚoʨʶʚʘʥʴ ʟʘ ʯʘʩʪoʪoʶ ʫʩʢʣʘʜʥʝʥʴ i ʢiʣʴʢiʩʪʶ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣiʜʢiʚ. 

ʊʨʘʜʠʮiʡʥʠʤʠ ʤʝʪoʜʘʤʠ ʣiʢʫʚʘʥʥʷ ʮiʻʾ ʢʘʪʝʛoʨi ʾʧʘʮiʻʥʪiʚ ʥʘ ʪʝʧʝʨiʰʥiʡ ʯʘʩ 

ʻ ʤʝʜʠʢʘʤʝʥʪoʟʥʘ ʪʝʨʘʧiʷ, ʧʨʷʤʘ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʷ ʤioʢʘʨʜʘ i ʪʨʘʥʩʧʣʘʥʪʘʮiʷ 

ʩʝʨʮʷ. ʉʫʯʘʩʥi ʜoʩʣiʜʞʝʥʥʷ ʚ oʙʣʘʩʪi ʙioʣoʛiʾ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʩʪʘʣʠ 

ʧoʯʘʪʢoʤ ʥoʚoʛo ʪʝʨʘʧʝʚʪʠʯʥoʛo ʥʘʧʨʷʤʢʫ ï ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ, 

ʷʢʠʡ ʩʧʨʷʤoʚʘʥʠʡ ʥʘ ʟʘʤiʱʝʥʥʷ ʧoʰʢoʜʞʝʥʠʭ ʢʘʨʜioʤioʮʠʪiʚ ʰʣʷʭoʤ 

iʤʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ. ʅʘ ʪʝʧʝʨiʰʥiʡ ʯʘʩ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʶ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʙʘʛʘʪo ʬʘʭiʚʮiʚ ʨoʟʛʣʷʜʘʶʪʴ ʷʢ 

ʧoʪʝʥʮiʡʥo ʧʝʨʩʧʝʢʪʠʚʥʫ ʪʝʨʘʧiʶ ʜʣʷ ʧʘʮiʻʥʪiʚ ʟ ʭʨoʥiʯʥoʶ Iʍʉ. 

 ʄʝʪoʶ ʜʠʩʝʨʪʘʮiʡʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʙʫʣo ʧoʣiʧʰʝʥʥʷ ʙʝʟʧoʩʝʨʝʜʥiʭ i 

ʚiʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪiʚ ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥoʢʘʨʜiʶ 

ʰʣʷʭoʤ ʟʘʩʪoʩʫʚʘʥʥʷ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʥʘ ʧiʜʩʪʘʚi ʚʠʚʯʝʥʥʷ ʧʘʪoʛʝʥʝʪʠʯʥʠʭ 

ʤʝʭʘʥiʟʤiʚ ʚʧʣʠʚʫ ʥʘ ʤioʢʘʨʜ i ʧoʢʘʟʥʠʢʠ ʤʝʪʘʙoʣiʟʤʫ. 

 ʈoʙoʪʘ ʤʘʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥo-ʢʣiʥiʯʥʠʡ ʭʘʨʘʢʪʝʨ i ʤiʩʪʠʪʴ ʜʘʥi ʱoʜo 

ʨoʟʨoʙʢʠ ʧʘʪoʛʝʥʝʪʠʯʥo oʙˇʨʫʥʪoʚʘʥoʛo ʥoʚoʛo ʧiʜʭoʜʫ ʜo ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ 

ʟ  ʨʝʬʨʘʢʪʝʨʥoʶ ʩʪʝʥoʢʘʨʜiʻʶ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʨoʙoʪʠ ʧʨoʚʝʜʝʥʘ ʥʘ 142 ʢʨʠʩʘʭ iʥʙʨʝʜʥʠʭ 

ʣiʥiʡ ɺiʩʪʘʨ-ʂʘʡoʪʘ, ʚʘʛoʶ 200-220 ʛ. Iʥʜʫʢʮiʶ iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ (Iʄ) 

ʟʜiʡʩʥʶʚʘʣʠ ʰʣʷʭoʤ ʧʨoʰʠʚʘʥʥʷ i ʧʝʨʝʚ'ʷʟʢʠ ʧʝʨʝʜʥʴoʾ ʤiʞʰʣʫʥoʯʢoʚoʾ 

ʘʨʪʝʨiʾ.   
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ɼo ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʣʫʯʘʣʠ ʪiʣʴʢʠ ʪʚʘʨʠʥ ʟ ʪʨʘʥʩʤʫʨʘʣʴʥʠʤ ʽʥʬʘʨʢʪʦʤ 

ʤʽʦʢʘʨʜʘ, ʥʘʷʚʥiʩʪʴ ʷʢoʛo ʧiʜʪʚʝʨʜʞʫʚʘʣʠ ʟʘ ʜʘʥʠʤʠ ʧoʚʝʨʭʥʝʚoʾ 

ʝʣʝʢʪʨoʢʘʨʜioʛʨʘʬiʾ  ʪʘ ʫʣʴʪʨʘʟʚʫʢoʚoʛo ʜoʩʣiʜʞʝʥʥʷ. 120 ʛoʣiʚ ʙʫʣʠ 

ʨoʟʜiʣʝʥi ʥʘ 6 ʛʨʫʧ, ʧo 20 ʚ ʢoʞʥiʡ ʩʝʨiʾ (ʟʘʣʝʞʥo ʚiʜ ʩʧoʩoʙʫ ʣiʢʫʚʘʥʥʷ 

ʽʥʬʘʨʢʪʘ ʤʽʦʢʘʨʜʘ). ɺ ʧ'ʷʪʴ ʛʨʫʧ ʜoʩʣiʜʞʝʥʥʷ ʫʚiʡʰʣʠ ʩʘʤʠʮi. ɸʫʪoʣoʛʠʯʥi 

ʤʝʟʝʥʭiʤʘʣʴʥi ʩʪoʚʙʫʨoʚi ʢʣiʪʠʥʠ  oʪʨʠʤʫʚʘʣʠ ʟ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʪʚʘʨʠʥ.   

ɺ ʜʠʥʘʤiʮi ʫ ʣʘʙoʨʘʪoʨʥʠʭ ʪʚʘʨʠʥ ʚʠʚʯʘʣʠ ʤʘʨʢʝʨʠ ʥʝoʘʥʛioʛʝʥʝʟʫ ʚ 

ʩʠʨoʚʘʪʮi ʢʨoʚi: ʚʤiʩʪ oʢʩʠʜʫ ʘʟoʪʫ,  ʢoʥʮʝʥʪʨʘʮiʶ ʬʘʢʪoʨʫ ʨoʩʪʫ ʝʥʜoʪʝʣiʷ 

ʩʫʜʠʥ  i ʨiʚʥʷ ʝʥʜoʪʝʣiʥʘ-1. ʇʝʨʝʢʠʩʥʝ oʢʠʩʣʶʚʘʥʷ ʣiʧiʜiʚ  oʮiʥʶʚʘʣʠ ʟʘ 

ʨiʚʥʷʤʠ ʛʘʧʪoʛʣoʙiʥʘ, ʮʝʨʫʣoʧʣʘʟʤiʥʘ ʪʘ ʧʨoʜʫʢʪiʚ, ʨʝʘʛʫʶʯʠʭ ʟ 

ʪioʙʘʨʙiʪʫʨoʚoʶ ʢiʩʣoʪoʶ (ʊɹʂ-ʘʢʪʠʚoʚʘʥʠʭ ʧʨoʜʫʢʪiʚ). ɺ ʷʢoʩʪi ʤʘʨʢʝʨiʚ 

ʤʝʪʘʙoʣiʯʥoʾ ʘʢʪʠʚʥoʩʪi ʤioʢʘʨʜʘ ʙʫʣʠ oʙʨʘʥi ʤioʛʣoʙiʥ ʢʨʝʘʪʠʥ-ʢiʥʘʟʘ, 

ʘʩʧʘʨʪʘʪʘʤiʥoʪʨʘʥʩʬʝʨʘʟʘ, ʘʜʝʥoʟiʥʜʝʟʘʤiʥʘʟʘ i ʣʘʢʪʘʪʜʝʛiʜʨoʛʝʥʘʟʘ. 

ʊʚʘʨʠʥʘʤ ʚʠʢoʥʫʚʘʣʠ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʶ i ʋɿɼ ʩʝʨʮʷ. ɼiʣʷʥʢʠ ʤioʢʘʨʜʘ 

ʧiʜʣʷʛʘʣʠ ʤoʨʬoʣoʛiʯʥoʤʫ ʪʘ iʤʫʥoʛiʩʪoʭiʤiʯʥoʤʫ ʜoʩʣiʜʞʝʥʥʶ. 

  ɺ oʩʥoʚʫ ʢʣiʥiʯʥoʾ ʯʘʩʪʠʥʠ ʜʠʩʝʨʪʘʮiʡʥoʾ ʨoʙoʪʠ ʣʷʛʣʠ ʨʝʟʫʣʴʪʘʪʠ 

oʙʩʪʝʞʝʥʥʷ, ʣiʢʫʚʘʥʥʷ ʪʘ ʜʠʥʘʤiʯʥoʛo ʩʧoʩʪʝʨʝʞʝʥʥʷ ʟʘ 231 ʧʘʮiʻʥʪoʤ ʟ 

ʨʝʬʨʘʢʪʝʨʥoʶ ʩʪʝʥoʢʘʨʜiʻʶ, ʷʢi ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʩʪʘʮioʥʘʨʥoʤʫ ʣiʢʫʚʘʥʥi ʫ 

ʚiʜʜiʣʝʥʥi ʥʝʚiʜʢʣʘʜʥoʾ i ʚiʜʥoʚʥoʾ ʢʘʨʜioʭiʨʫʨʛiʾ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ 

çɯʥʩʪʠʪʫʪ ʥʝʚʽʜʢʣʘʜʥʦʾ ʽ ʚʽʜʥʦʚʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤʝʥʽ ɺ. ʂ. ɻʫʩʘʢʘè ʅɸʄʅ 

ʋʢʨʘʾʥʠ  ʟ 2007 ʧo 2013 ʨiʢ ʪʘ Iʥʩʪʠʪʫʪʫ ʢʣiʪiʥʥoʾ ʙioʨʝʘʙiʣiʪʘʮiʾ (ʤ. ʍʘʨʢiʚ) ʟ 

2014 ʧo 2018 ʨiʢ. ɼoʩʣiʜʞʝʥʥʷ  ʩʢʣʘʜʘʣoʩʷ ʟ ʜʚoʭ ʝʪʘʧiʚ. ʅʘ ʧʝʨʰoʤʫ ʝʪʘʧi  

ʥʘ oʩʥoʚi  ʜoʩʣiʜʞʝʥʥʷ 156 ʭʚoʨʠʭ ʟ ʈʉ ʚʠʚʯʘʣʠ ʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ 

ʘʫʪoʣʦʛʽʯʥʠʭ ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʥʘ ʧʨoʮʝʩʠ ʨʝʤoʜʝʣʶʚʘʥʥʷ ʤioʢʘʨʜʘ. ʅʘ 

ʜʨʫʛoʤʫ ʝʪʘʧi ʥʘ oʩʥoʚi ʘʥʘʣiʟʫ ʥʘʡʙʣʠʞʯʠʭ i ʚiʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪiʚ 

ʣiʢʫʚʘʥʥʷ 75 ʭʚoʨʠʭ, ʷʢi ʙʫʣʠ ʨoʟʧoʜiʣʝʥi ʥʘ ʧ'ʷʪʴ ʛʨʫʧ, ʟ'ʷʩoʚʘʥo oʧʪʠʤʘʣʴʥi 

ʰʣʷʭʠ ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ, ʨoʟʨoʙʣʝʥʘ ʤʝʪoʜʠʢʘ 

ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʛo ʚʚʝʜʝʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ, 

ʷʢʠʡ oʪʨʠʤʫʚʘʣʠ ʟ ʛʨʫʜʠʥʠ ʘʙo ʛʨʝʙʝʥʷ ʢʣʫʙoʚoʾ ʢiʩʪʢʠ  (20-40 ʤʣ).   
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Iʥʩʪʨʫʤʝʥʪʘʣʴʥi ʜoʩʣiʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ: ʩʪʘʥʜʘʨʪʥʫ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʶ, ʪʨʝʜʤiʣ ï ʪʝʩʪ (Brace protocol),  6-ʭʚʠʣʠʥʥʠʡ ʪʝʩʪ ʟ 

ʭoʜʴʙoʶ, ʭoʣʪʝʨiʚʩʴʢʝ ʤoʥiʪoʨʫʚʘʥʥʷ ɽʂɻ, ʪʨʘʥʩʪoʨʘʢʘʣʴʥʫ 

ʝʭoʢʘʨʜioʛʨʘʬiʶ, ʢoʨoʥʘʨoʛʨʘʬiʶ ʟ ʚʝʥʪʨʠʢʫʣoʛʨʘʬiʻʶ, ʘ ʪʘʢoʞ 

ʝʣʝʢʪʨoʤʝʭʘʥiʯʥʝ ʢʘʨʪʫʚʘʥʥʷ ʣiʚoʛo ʰʣʫʥoʯʢʘ ʥʘʚiʛʘʮiʡʥoʶ ʩʠʩʪʝʤoʶ 

NOGA XP. ɿʘ ʜoʧoʤoʛoʶ ʮiʻʾ ʩʠʩʪʝʤʠ ʚʠʢoʥʫʚʘʣʠ iʥ'ʻʢʮiʾ ʚ ʤioʢʘʨʜ  ʄʉʂ 

(8-10 iʥ'ʻʢʮiʡ) ʟʘʛʘʣʴʥʠʤ oʙôʻʤoʤ 0,2 ʤʣ, ʫʥʠʢʘʶʯʠ ʟoʥ ʣoʢʘʣiʟʘʮiʾ ʧʨoʚiʜʥoʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ i ʚʝʨʭiʚʢʠ.   

ɺʩiʭ ʧʘʮiʻʥʪʘʤ ʚʠʢoʥʫʚʘʣʠ ʣʘʙoʨʘʪoʨʥʝ oʙʩʪʝʞʝʥʥʷ: ʟʘʛʘʣʴʥoʢʥiʥiʯʥʝ, 

ʙioʭiʤiʯʥʝ (ʚʠʟʥʘʯʝʥʥʷ ʨiʚʥiʚ ʛʣʶʢoʟʠ ʢʨoʚi, ʭoʣʝʩʪʝʨʠʥʫ, ʪʨʠʛʣiʮʝʨʠʜiʚ, 

ʣiʧoʧʨoʪʝʾʜiʚ ʥʠʟʴʢoʾ ʱiʣʴʥoʩʪi, ʣiʧoʧʨoʪʝʾʜiʚ ʜʫʞʝ ʥʠʟʴʢoʾ ʱiʣʴʥoʩʪi,  

ʣiʧoʧʨoʪʝʾʥiʚ ʚʠʩoʢoʾ ʱiʣʴʥoʩʪi,  ʩʝʯoʚʠʥʠ, ʢʨʝʘʪʠʥiʥʫ, ʟʘʣʠʰʢoʚoʛo ʘʟoʪʫ, 

ʘʣʘʥiʥʘʤiʥoʪʨʘʥʩʬʝʨʘʟʠ, ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ) i ʜoʩʣiʜʞʝʥʥʷʤ 

ʟʛoʨʪʫʶʯoʾ ʩʠʩʪʝʤʠ ʢʨoʚi. ʇoʨʷʜ ʟ ʮʠʤ ʩʝʨiʡʥo ʚʠʟʥʘʯʘʣʠ ʘʢʪʠʚʥiʩʪʴ 

ʬʝʨʤʝʥʪʫ ʢʨʝʘʪʠʥʬoʩʬoʢiʥʘʟʠ i ʾʾ ʤioʛʣoʙiʥoʚoʾ ï ʬʨʘʢʮiʾ, ʚʤiʩʪ ʤʘʣoʥoʚoʛo 

ʜiʘʣʴʜʝʛiʜʘ, ʜiʻʥoʚʠʭ ʢoʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʢʘʪʘʣʘʟʠ, ʢoʥʮʝʥʪʨʘʮiʶ 

ʚiʜʥoʚʣʝʥoʛo ʛʣʫʪʘʪioʥʘ, ʤoʟʢoʚoʛo ʥʘʪʨiʡ-ʫʨʝʪʠʯʥoʛo ʧʝʧʪʠʜʫ (BNP) ʪʘ ʡoʛo 

ʧoʧʝʨʝʜʥʠʢʘ (NT-proBNP) ʚ ʩʠʨoʚʘʪʮi ʢʨoʚi ʪʘ ʮʝʨʫʣoʧʣʘʟʤiʥʫ. ʈiʚʝʥʴ ʷʢoʩʪi 

ʞʠʪʪʷ ʧʘʮiʻʥʪiʚ oʮiʥʶʚʘʣʠ ʟʘ ʄiʥʥʝʩoʪʩʴʢʠʤ oʧʠʪʫʚʘʯʝʤ ʷʢoʩʪi ʞʠʪʪʷ 

ʭʚoʨʠʭ ʟ ʭʨoʥiʯʥoʶ ʩʝʨʮʝʚoʶ ʥʝʜoʩʪʘʪʥiʩʪʶ, ʢʨiʤ ʪoʛo ʚʠʢoʨʠʩʪoʚʫʚʘʣʠ   

oʧʠʪʫʚʘʣʴʥʠʢ ʷʢoʩʪi ʞʠʪʪʷ SF-36. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜoʩʣiʜʞʝʥʥʷʤʠ ʜoʚʝʜʝʥo, ʱo ʢʣiʪʠʥʥʘ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ, ʥʝʟʘʣʝʞʥo ʚiʜ ʩʧoʩoʙʫ ʚʚʝʜʝʥʥʷ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ, 

ʧoʢʨʘʱʫʻ ʩʪʨʫʢʪʫʨʫ ʧoʩʪiʥʬʘʨʢʪʥoʛo ʩʝʨʮʷ, ʱo ʧʨoʷʚʣʷʻʪʴʩʷ ʚ ʧiʜʚʠʱʝʥʥi 

ʚiʜʩoʪʢʘ ʟʙʝʨʝʞʝʥʠʭ ʢʘʨʜioʤioʮʠʪiʚ, ʟʙiʣʴʰʝʥʥi ʢiʣʴʢoʩʪi ʩʫʜʠʥ i ʟʤʝʥʰʝʥʥi 

ʟoʥʠ ʨʫʙʮʷ. ɼoʚʝʜʝʥo ʧoʟʠʪʠʚʥʠʡ ʚʧʣʠʚ iʥ'ʻʢʮiʡ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo 

ʚʚʝʜʝʥʥʷ ʘʫʪo-ʄʉʂ ʥʘ ʬʫʥʢʮioʥʘʣʴʥʠʡ ʨʝʟʝʨʚ i ʤʝʪʘʙoʣiʟʤ ʢʘʨʜioʤioʮʠʪiʚ 

ʟʘʚʜʷʢʠ ʧʘʨʘʢʨʠʥʥoʤʫ ʝʬʝʢʪʫ i ʩʪʠʤʫʣʷʮiʾ ʧʨoʮʝʩiʚ ʘʥʛioʛʝʥʝʟʫ, ʱo 

ʧiʜʪʚʝʨʜʞʫʚʘʣoʩʷ ʜoʩʪoʚiʨʥʠʤ ʧiʜʚʠʱʝʥʥʷʤ ʨiʚʥʷ VEGF ʜo (132,74Ñ19,87) i 

(111,43Ñ12,22) ʧʛ/ʤʣ,  ʧiʜʚʠʱʝʥʥʷʤ ʢoʥʮʝʥʪʨʘʮiʡ ʧoʭiʜʥʠʭ oʢʩʠʜʫ ʘʟoʪʫ ʜo 
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(0,96Ñ0,05) i (0,92Ñ0,03) ʤʢʛ/ʤʣ ʟ oʜʥoʯʘʩʥʠʤ ʟʥʠʞʝʥʥʷʤ ʢoʥʮʝʥʪʨʘʮiʾ 

ʝʥʜoʪʝʣiʥʫ-1 ʜo ʥoʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ɿʘ ʜoʧoʤoʛoʶ ʤʘʪʝʤʘʪʠʯʥoʛo ʘʥʘʣiʟʫ 

ʙʫʚ ʚʠʚʝʜʝʥʠʡ ʢoʝʬiʮiʻʥʪ ʢoʤʧʝʥʩʘʮiʾ iʰʝʤiʾ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʙʝʟ ʣiʢʫʚʘʥʥʷ ʚiʜʙʫʚʘʣoʩʷ ʥʝʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ ʮʴoʛo ʧoʢʘʟʥʠʢʘ ʜo 30,13 i 

30,2 ʫ.oʜ., ʱo ʚʢʘʟʫʚʘʣo ʥʘ ʩʧʨoʙʫ oʨʛʘʥiʟʤʫ ʢoʤʧʝʥʩʫʚʘʪʠ ʘʣʴʪʝʨʘʮiʶ 

ʤioʢʘʨʜʘ. ʋ 3, 4 i 5 ʛʨʫʧʘʭ ʚiʜʙʫʚʘʣoʩʷ ʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ ʢoʝʬiʮiʻʥʪʫ ʚ 

ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ ʥʘ 25,1, 20,4 i 16,2 ʫ.oʜ. ʚiʜʧoʚiʜʥo. ʅʘʡʢʨʘʱʠʡ ʝʬʝʢʪ 

ʙʫʚ oʪʨʠʤʘʥʠʡ ʧiʩʣʷ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo ʚʚʝʜʝʥʥʷʤ ʢʣiʪʠʥʥoʛo 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ɺ ʝʢʩʧʝʨʠʤʝʥʪi ʜoʚʝʜʝʥo, ʱo ʧʨʠ iʥʬʘʨʢʪi ʤioʢʘʨʜʘ 

ʚiʜʙʫʚʘʻʪʴʩʷ ʥʘʢoʧʠʯʝʥʥʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ ʟ ʢoʤʧʝʥʩʘʪoʨʥʠʤ 

ʧiʜʚʠʱʝʥʥʷʤ ʚʤiʩʪʫ ʮʝʨʫʣoʧʣʘʟʤiʥʫ i ʛʘʧʪoʛʣoʙiʥʫ, ʱo ʩʚiʜʯʠʪʴ ʧʨo ʟʨʠʚ 

ʢoʤʧʝʥʩʘʪoʨʥʠʭ ʤʝʭʘʥiʟʤiʚ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪo-ʄʉʂ oʙʤʝʞʫʻ ʰʚʠʜʢiʩʪʴ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʟʥʠʞʫʻ ʝʢʩʧʨʝʩiʶ ʘʥʪʠoʢʩʠʜʘʥʪʥʠʭ ʙiʣʢiʚ 

ʧʣʘʟʤʠ, ʩʧʨʠʷʻ ʩʪʠʤʫʣʷʮiʾ ʬʘʢʪoʨiʚ ʧʨʠʨoʜʥʠʭ ʩʠʩʪʝʤ ʘʥʪʠoʢʩʠʜʘʥʪʥoʛo 

ʟʘʭʠʩʪʫ ï ʟʥʠʞʝʥʥʶ ʢoʥʮʝʥʪʨʘʮiʾ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ i ʤʘʡʞʝ 

ʜʚoʨʘʟoʚoʤʫ ʧiʜʚʠʱʝʥʥʶ ʨiʚʥʷ ʮʝʨʫʣoʧʣʘʟʤiʥʫ ʫ ʧoʨiʚʥʷʥʥi ʟ ʪʚʘʨʠʥʘʤʠ ʟ 

Iʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ (p<0,001). ɿ ʤʝʪoʶ ʚʠʟʥʘʯʝʥʥʷ iʥʪʝʛʨʘʣʴʥoʾ ʬʫʥʢʮiʾ 

oʢʩʠʜʘʥʪʥoʾ i ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤ ʙʫʚ ʨoʟʨoʙʣʝʥʠʡ ʢoʝʬiʮiʻʥʪ 

oʢʩʠʜʘʥʪʥo-ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤʠ i ʚʩʪʘʥoʚʣʝʥo, ʱo ʢʣiʪʠʥʥʘ 

ʢʘʨʜioʤioʧʣʘʩʪiʢʘ ʩʪʘʙiʣiʟʫʚʘʣʘ ʮʝʡ ʧoʢʘʟʥʠʢ, ʱo ʧʨoʷʚʣʷʣoʩʷ ʚ ʟʥʘʯʥoʤʫ 

ʡoʛo ʟʥʠʞʝʥʥi. ɼoʩʣiʜʞʝʥʥʷ ʩʪʫʧʝʥʷ ʧoʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʫ ʧoʢʘʟʘʣo, ʱo  

ʯʝʨʝʟ ʜoʙʫ ʧiʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʢʨoʚoʪoʢʫ ʚʠʥʠʢʘʣo ʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ ʨiʚʥʷ 

ʢʨʝʘʪʽʥʽʥʬʦʩʬʦʢʽʥʘʟʠ ʟ 5125Ñ123 ʜo 7700Ñ140 Oʜ/ʣ (t=13,8; p<0,001), ʱo 

ʚʢʘʟʫʚʘʣo ʥʘ ʬoʨʤʫʚʘʥʥʷ ʚʝʣʠʢoʛo oʩʝʨʝʜʢʫ ʫʰʢoʜʞʝʥʥʷ, ʧʨʠ ʮʴoʤʫ 

ʟʥʘʯʝʥʥʷ ʮʴoʛo ʧoʢʘʟʥʠʢʘ ʙʫʣʠ ʧiʜʚʠʱʝʥi ʫ ʚʩiʭ ʛʨʫʧʘʭ, ʢʨiʤ 3; ʚ 4 i 5 ʛʨʫʧʘʭ 

ʨiʚʝʥʴ  ʢʨʝʘʪʽʥʽʥʬʦʩʬʦʢʽʥʘʟʠ ʜʝʱo ʧʝʨʝʚʠʱʫʚʘʚ ʥoʨʤʫ ï 5855,5Ñ129 i 

5755,5Ñ129 Oʜ/ʣ ʚiʜʧoʚiʜʥo (t=4 i 4,8; p<0,01).  ʇʨʠ ʘʥʘʣiʟi ʢoʥʮʝʥʪʨʘʮiʾ 

ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ʩʝʨʝʜ ʛʨʫʧ ʪʚʘʨʠʥ ʥʘʡʙiʣʴʰ ʚʠʩoʢi ʮʠʬʨʠ 

ʚʠʷʚʣʝʥi ʫ 2-ʡ ʛʨʫʧi, ʘ ʥʘʡʙiʣʴʰ ʥʠʟʴʢi ï ʚ 4-ʡ. ʊʘʢʠʤ ʯʠʥoʤ, ʢʣiʪʠʥʥʘ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ oʙʩʷʛʫ ʧoʰʢoʜʞʝʥʥʷ ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ. 
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ʈiʚʥi ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʪʘʢoʞ ʟʥʘʯʥo ʚiʜʨiʟʥʷʣʠʩʷ ʤiʞ ʛʨʫʧʘʤʠ ʙʝʟ 

ʚʠʢoʨʠʩʪʘʥʥʷ ʘʫʪo-ʄʉʂ i ʛʨʫʧʘʤʠ ʟ ʢʣiʪʠʥʥoʶ ʪʝʨʘʧiʻʶ, ʱo  ʩʚiʜʯʠʣo ʧʨo 

ʟʙiʣʴʰʝʥʥʷ oʢʩʠʛʝʥʘʮiʾ ʤioʢʘʨʜʘ i ʘʢʪʠʚʘʮiʾ ʘʝʨoʙʥʠʭ ʰʣʷʭiʚ oʢʠʩʣʝʥʥʷ 

ʝʥʝʨʛoʜʘʶʯʠʭ ʩʫʙʩʪʨʘʪiʚ. ʋ 2-ʡ ʛʨʫʧi ʢoʥʮʝʥʪʨʘʮiʷ ʜoʩʣiʜʞʫʚʘʥoʛo 

ʬʝʨʤʝʥʪʫ ʙʫʣʘ ʚʠʱoʶ ʟʘ ʥoʨʤʫ i ʩʪʘʥoʚʠʣʘ 1123Ñ22 Oʜ/ʣ (t=13,9; p<0,001), ʚ 

3-ʡ ʛʨʫʧi ʜʘʥʠʡ ʧoʢʘʟʥʠʢ ʥʘʙʣʠʞʘʚʩʷ ʜo ʥoʨʤʠ ï 665Ñ17 Oʜ/ʣ (t=5,7; p<0,05). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥi ʜoʩʣiʜʞʝʥʥʷ  ʧoʢʘʟʘʣʠ, ʱo ʧʨʠ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ 

ʚiʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ iʥʪʝʛʨʘʣʴʥoʛo ʧoʢʘʟʥʠʢʘ LW/BW  ʜo 0,16Ñ0,01 

(t=1,8, p<0,05), ʘ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʘʫʪo-ʄʉʂ ʩʧʨʠʷʻ  ʡoʛo 

ʥoʨʤʘʣiʟʘʮiʾ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ  ʘʫʪo-ʄʉʂ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʩʧʨʠʷʻ 

ʧiʜʚʠʱʝʥʥʶ  ʬʨʘʢʮiʾ ʚʠʢʠʜʫ  ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ  55,3Ñ3,4 ʜo 66,5Ñ3,3 %  

(t=2,5, p<0,05)  i ʫʜʘʨʥoʛo oʙôʻʤʘ  ʟ 0,13Ñ0,03 ʤʣ ʜo 0,18Ñ0,02 ʤʣ (t=1,9, 

p<0,05).  ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥi ʜoʩʣiʜʞʝʥʥʷ ʧoʢʘʟʘʣʠ, ʱo  ʷʢiʩʥʘ ʨʝʘʢʮiʷ ʩʝʨʮʷ 

ʥʘ ʩʪʨʝʩ-iʤiʪʫʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧiʩʣʷ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʛo i 

ʝʥʜoʤioʢʘʨʜiʘʣʴʥoʛo ʚʚʝʜʝʥʥʷ ʘʫʪo-ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʟʙiʣʴʰʫʚʘʣʘʩʴ 

ʚiʜʧoʚiʜʥo ʥʘ +38 i +39, ʱo oʙʫʤoʚʣʝʥo ʭoʫʤiʥʛoʤ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʫ ʙiʢ 

iʰʝʤiʾ ʟ ʾʭ ʜʠʬʝʨʝʥʮiʨoʚʢoʶ ʚ ʢʣiʪʠʥʠ ʝʥʜoʪʝʣiʷ ʩʫʜʠʥ i ʧʘʨʘʢʨʠʥʥʠʤ 

ʝʬʝʢʪoʤ.   ʂʣiʪʠʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʚ 3-ʤiʩʷʯʥi ʪʝʨʤiʥʠ ʩʧoʩʪʝʨʝʜʞʝʥʥʷ 

ʩʧʨʠʷʣʘ ʚiʜʥoʚʣʝʥʥʶ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ, ʱo ʧʨoʷʚʣʷʣoʩʷ 

ʥoʨʤʘʣiʟʘʮiʻʶ ʯʘʩʪoʪʠ ʩʝʨʮʝʚʠʭ ʩʢoʨoʯʝʥʴ, ʘʨʪʝʨiʘʣʴʥoʛo ʪʠʩʢʫ, ʟʥʠʞʝʥʥi 

ʨoʟʚʠʚʘʻʤoʛo ʪʠʩʢʫ ʪʘ iʥʜʝʢʩʘ ʂʘʪʮʘ. ʇʨʠ ʮʴoʤʫ, ʥʘʡʢʨʘʱʘ ʜʠʥʘʤiʢʘ ʙʫʣʘ 

ʚiʜʟʥʘʯʝʥʘ ʧiʩʣʷ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪo-ʄʉʂ.  

ʄoʨʬoʤʝʪʨʠʯʥi ʜoʩʣiʜʞʝʥʥʷ ʧoʢʘʟʘʣʠ, ʱo ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪo-ʄʂʉ 

ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ ʫ ʢʨʠʩ ʧʨʠʟʚoʜʠʣʘ ʜo ʟʤʝʥʰʝʥʥʷ 

ʟoʥʠ ʽʥʬʘʨʢʪʘ ʚ 3 ʨʘʟʠ, ʧʨʠ ʮʴoʤʫ ʩʧoʣʫʯʥoʪʢʘʥʠʥʥʠʡ ʢoʤʧoʥʝʥʪ ʟoʥʠ 

iʥʬʘʨʢʪʫ ʟʤʝʥʰʠʚʩʷ ʚ 1,9 ʨʘʟʠ ʟʘ ʨʘʭʫʥoʢ ʟʙiʣʴʰʝʥʥʷ ʢiʣʴʢoʩʪi ʩʫʜʠʥ ʚ 6 

ʨʘʟiʚ i ʟʙʝʨʝʞʝʥʥʷ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ ʚ 2,6 ʨʘʟʠ ʙiʣʴʰʝ ʥiʞ ʚ -ʡ ʛʨʫʧi. ʋ 2-ʡ 

ʛʨʫʧi, ʚ ʧoʨiʚʥʷʥʥi ʟ ʧoʢʘʟʥʠʢʘʤʠ 1-ʾ ʛʨʫʧʠ, ʬʘʢʪʠʯʥo ʟʘʣʠʰʠʣʠʩʷ 

ʥʝʟʤiʥʝʥʠʤʠ ʜoʩʣiʜʞʫʚʘʥi ʧoʢʘʟʥʠʢʠ ʟʘ ʚʠʡʥʷʪʢoʤ ʧʠʪoʤoʛo oʙʩʷʛʫ 

ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ. ʋ 3-ʡ ʛʨʫʧi ʙʫʣʠ ʜoʩʷʛʥʫʪi ʤʘʢʩʠʤʘʣʴʥi ʤoʨʬoʤʝʪʨʠʯʥi 
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ʧoʢʘʟʥʠʢʠ: ʧʠʪoʤʠʡ oʙʩʷʛ ʜiʣʷʥʢʠ iʥʬʘʨʢʪʫ ʚiʜ ʚʠʭiʜʥoʾ ʪʢʘʥʠʥʠ ʜoʨiʚʥʶʚʘʚ 

19,05Ñ2,29 ʧʨoʪʠ 65,83Ñ2,29 % ʚ 1-ʡ ʛʨʫʧi,  ʟʙiʣʴʰʠʣʘʩʷ ʩʝʨʝʜʥʷ ʢiʣʴʢiʩʪʴ 

ʩʫʜʠʥ ʥʘ 100000 ʤʢʤ
2
 ʚ ʧoʨiʚʥʷʥʥi ʟ 1-ʶ ʛʨʫʧoʶ ʟ 10,21Ñ1,26 ʜo 72,99Ñ3,1, ʜo 

ʪoʛo ʞ, ʚiʜʩoʪoʢ ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ ʙʫʚ ʥʘ 33,3 % ʚʠʱʝ ʫ 3-ʡ 

ʛʨʫʧi. 

ʅʘ ʧʝʨʰoʤʫ ʝʪʘʧi ʢʣiʥiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʙʫʣo ʚʠʚʯʝʥo ʜʝʷʢi 

ʤʝʭʘʥiʟʤʠ ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʫ ʭʚoʨʠʭ ʟ ʨʝʬʨʘʢʪʝʨʥʦʶ ʩʪʝʥʦʢʘʨʜʽʻʶ ʚ 

ʨʘʥʥʴoʤʫ ʧiʩʣʷoʧʝʨʘʮiʡʥoʤʫ ʧʝʨioʜi. ɺʩiʤ ʧʘʮiʻʥʪʘʤ oʩʥoʚʥoʾ ʛʨʫʧʠ 

ʧʨoʚoʜʠʣʠ iʥʬʫʟiʾ ʘʫʪo-ʄʉʂ ʂʄ (50000000 ʢʣiʪʠʥ) ʥʘ 100 ʤʣ iʟoʪoʥiʯʥoʛo 

ʨoʟʯʠʥʫ NaCl ʢʨʘʧʝʣʴʥo ʧoʚiʣʴʥo. ɺʥʫʪʨiʰʥʴoʚʝʥʥʝ ʚʚʝʜʝʥʥʷ  ʘʫʪoʣoʛiʯʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧʘʮiʻʥʪʘʤ ʟ ʭʨoʥiʯʥoʶ  ʽʰʝʤʽʯʥʦʶ 

ʭʚʦʨʦʙʦʶ ʩʝʨʮʷ i ʚʠʨʘʞʝʥoʶ ʜʠʩʬʫʥʢʮiʻʶ ʣiʚoʛo ʰʣʫʥoʯʢʘ ʙʫʣo ʙʝʟʧʝʯʥʠʤ, 

ʜoʙʨʝ ʧʝʨʝʥoʩʠʣoʩʷ ʭʚoʨʠʤʠ i ʥʝ ʩʫʧʨoʚoʜʞʫʚʘʣoʩʷ ʫʩʢʣʘʜʥʝʥʥʷʤʠ. 

ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪo-ʄʉʂ ʩʫʧʨoʚoʜʞʫʚʘʣʘʩʷ ʩʪʘʙiʣiʟʘʮiʶ ʧoʢʘʟʥʠʢiʚ 

ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤʠ  (ʧiʜʚʠʱʝʥʥʷʤ) i ʧoʢʘʟʥʠʢiʚ ʣiʧiʜʥoʛo oʙʤiʥʫ 

(ʨ<0,05), ʩʧʨʠʷʣʘ ʧiʜʚʠʱʝʥʥʶ ʚʠʞʠʚʘʥʥʷ ʧʘʮiʻʥʪiʚ, ʟʥʠʞʝʥʥʶ ʩʪʫʧʝʥʷ 

ʭʨʦʥʽʯʥʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɿoʢʨʝʤʘ, ʚ 3-ʤiʩʷʯʥʠʡ ʪʝʨʤiʥ (ʨ<0,005), 

ʚʠʷʚʣʝʥo ʧoʣiʬʨʘʢʮʽʾ ʚʠʢʠʜʫ  ʣ̔ ʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ 33,8Ñ3,6 ʜo 42,8Ñ4,8 % i 

ʟʤʝʥʰʝʥʥi ʷʤ ʢiʥʮʝʚoʛo ʜiʘʩʪoʣʠʯʥoʛo oʙôʻʤʫ   ʣ̔ ʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ 244,1Ñ24,3 

ʜo 193,4 Ñ 18,9 ʤʣ, ʘ ʪʘʢoʞ ʟʤʝʥʰʝʥʥʷʤ ʘʥʛiʥʘʣʴʥʠʭ ʩʠʤʧʪoʤiʚ. ʏʝʨʝʟ 6 

ʤiʩʷʮiʚ ʚiʜʤiʯʝʥo ʟʥʠʞʝʥʥʷ ʬʫʥʢʮioʥʘʣʴʥoʛo ʢʣʘʩʫ ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi i 

ʜʚoʨʘʟoʚʝ ʟʥʠʞʝʥʥʷ ʚʤiʩʪʫ NTpro ~ BNP, (ʨ<0,001), ʟʤʝʥʰʝʥʥʷ 

ʬʫʥʢʮioʥʘʣʴʥoʛo ʢʣʘʩʫ   ʩʪʝʥoʢʘʨʜiʾ ʟʘ ʅʴ-ʁʁoʨʢʩʴʢoʶ ɸʩoʮiʘʮiʻʶ ʉʝʨʮʷ 

(NYHA).  

ʇʨʠ ʚʠʚʯʝʥʥi ʝʬʝʢʪʠʚʥoʩʪi ʟʘʩʪoʩʫʚʘʥʥʷ ʨiʟʥʠʭ ʩʧoʩoʙiʚ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪo-ʄʉʂ ʥʘ ʜʨʫʛoʤʫ ʝʪʘʧi ʜʠʩʝʨʪʘʮiʡʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʙʫʣo 

ʚʠʷʚʣʝʥo, ʱo  ʪoʯʥʝ ʝʣʝʢʪʨʠʯʥʝ i ʤʝʭʘʥiʯʥʝ ʢʘʨʪʫʚʘʥʥʷ  ʣ̔ ʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʜoʟʚoʣʷʻ oʙʨʘʪʠ ʥʘʡʙiʣʴʰ oʧʪʠʤʘʣʴʥʝ  ʤiʩʮʝ ʜʣʷ iʤʧʣʘʥʪʘʮii ʩʪoʚʙʫʨoʚʠʭ 

ʢʣiʪʠʥ ʚ ʟoʥʠ ʛiʙʝʨʥoʚʘʥoʛo ʤioʢʘʨʜʘ, ʟʘʚʜʷʢʠ ʯoʤʫ ʤoʞʣʠʚo ʜoʩʷʛʪʠ 

ʤʘʢʩʠʤʘʣʴʥoʛo ʧoʟʠʪʠʚʥoʛo ʝʬʝʢʪʘ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ.  
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ʇiʩʣʷ ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ iʤʧʣʘʥʪʘʮii ʘʫʪo-ʄʉʂ ʮi ʧoʢʘʟʥʠʢʠ 

ʧoʢʨʘʱʠʣʠʩʴ ʚiʜʧoʚiʜʥo ʫ 26,7 i 47,6 % ʧʘʮiʻʥʪiʚ (ʨ=0,001) ʯʝʨʝʟ 3 i 6 ʤiʩʷʮiʚ 

ʧiʩʣʷ ʚʠʢoʥʘʥʥʷ ʧʨoʮʝʜʫʨʠ. ɺʩʪʘʥoʚʣʝʥʘ ʧoʟʠʪʠʚʥʘ ʜʠʥʘʤiʢʘ ɽʭoʂɻ 

ʧoʢʘʟʥʠʢiʚ ʧiʩʣʷ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʾ i ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ 

ʘʫʪo-ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ:  ʧiʜʚʠʱʝʥʥʷʬʨʘʢʮʽʾ ʚʠʢʪʜʫ  ʣ̔ ʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʚiʜʧoʚiʜʥo ʟ  (33,8Ñ3,6) ʜo  (ʢʽʥʮʝʚʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʦʙ'ʻʤʫ  ʣ̔ ʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʟ (248,5Ñ22,3) ʜo (194,3Ñ26,4) ʤʣ i ʟ (244,1Ñ24,3) ʜo (193,4Ñ18,9) ʤʣ ʯʝʨʝʟ 3 

ʤiʩʷʮi ʧiʩʣʷ ʧʨoʮʝʜʫʨʠ, ʘ ʪʘʢoʞ ʧiʜʚʠʱʝʥʥʷ ʪoʣʝʨʘʥʪʥoʩʪi ʜo ʬiʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʜo (3,8Ñ0,47) i (4,2Ñ0,95) (ʨ<0,05) ʯʝʨʝʟ 6 ʤiʩʷʮiʚ. 

ʅʘʡʙiʣʴʰ ʝʬʝʢʪʠʚʥoʶ ʻ ʤʝʪoʜʠʢʘ ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ iʤʧʣʘʥʪʘʮiʾ  

ʘʫʪo-ʉʄʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ, ʷʢʘ ʟʘ ʜʘʥʠʤʠ ʢoʥʪʨoʣʴʥoʛo 

ʝʣʝʢʪʨoʘʥʘʪoʤiʯʥoʛo ʢʘʨʪʫʚʘʥʥʷ ʩʧʨʠʷʻ ʜoʩʪoʚiʨʥoʤʫ ʟʤʝʥʰʝʥʥʶ ʛʣʠʙʠʥʠ i 

ʧʣoʱi ʜʝʬʝʢʪiʚ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ ʟ ʧoʢʨʘʱʝʥʥʷʤ ʧoʢʘʟʥʠʢiʚ ʩʫʤʘʨʥoʛo 

iʥʜʝʢʩʘ ʧʝʨʬʫʟiʾ ʚ ʨʘʥʥi i ʧiʟʥi ʪʝʨʤiʥʠ ʧoʩʪʪʨʘʥʩʧʣʘʥʪʘʮiʡʥoʛo ʧʝʨioʜʘ . 

 ʊʨʘʥʩʧʣʘʥʪʘʮiʷ  ʘʫʪo-ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ 

ʥʘʚiʛʘʮiʡʥoʾ ʩʠʩʪʝʤʠ ʻ ʙʝʟʧʝʯʥoʶ i ʝʬʝʢʪʠʚʥoʶ ʧʨoʮʝʜʫʨoʶ, ʥʝ 

ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ ʧiʩʣʷoʧʝʨʘʮiʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʩʧʨʠʷʻ ʧiʜʚʠʱʝʥʥʶ 

ʪʝʨʤiʥiʚ ʚʠʞʠʚʘʥoʩʪi ʜo 35 (18ï61) ʤiʩʷʮiʚ ʫ ʧoʨiʚʥʷʥʥi ʟ 12 (0,72ï50) 

ʤiʩʷʮʷʤʠ ʫ ʛʨʫʧi ʤʝʜʠʢʘʤʝʥʪoʟʥoʛo ʣiʢʫʚʘʥʥʷ (p=0,033); ʟʥʠʞʝʥʥʶ 

ʣʝʪʘʣʴʥoʩʪi ʥʘ ʝʪʘʧi 36-ʤiʩʷʯʥoʛo ʢoʥʪʨoʣʶ ʜo 13,3%  ʧoʨiʚʥʷʥo ʟ 46,7 % ʚ 

ʛʨʫʧi ʤʝʜʠʢʘʤʝʥʪoʟʥoʛo ʣiʢʫʚʘʥʥʷ. ɼʣʷ ʜoʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥoʛo ʝʬʝʢʪʫ 

ʣiʢʫʚʘʥʥʷ ʯʝʨʝʟ 1 ʨiʢ ʜoʮiʣʴʥo ʧʨoʚoʜʠʪʠ ʧoʚʪoʨʥʫ ʧʨoʮʝʜʫʨʫ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪo-ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ.  

ʊʨʘʥʩʝʥʜoʤioʢʘʨʜʠʘʣʴʥʘ iʤʧʣʘʥʪʘʮiʷ ʘʫʪo-ʄʉʂ ʧoʢʨʘʱʫʻ oʩʥoʚʥi 

ʧoʢʘʟʥʠʢʠ ʷʢoʩʪi ʞʠʪʪʷ: ʬiʟʠʯʥoʛo ʬʫʥʢʮioʥʫʚʘʥʥʷ (PF), iʥʪʝʥʩʠʚʥoʩʪi ʙoʣʶ 

(BP), ʧoʚʩʷʢʜʝʥʥoʾ ʜiʷʣʴʥoʩʪi (RE) i ʩoʮiʘʣʴʥoʛo ʬʫʥʢʮioʥʫʚʘʥʥʷ (SF) 

ʥʝʟʘʣʝʞʥo ʚiʜ ʚʠʭiʜʥoʛo ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥoʩʪi iʰʝʤiʯʥoʾ ʜʠʩʬʫʥʢʮiʾ.   

ʊʘʢʠʤ ʯʠʥoʤ,  ʚ ʨoʙoʪi oʪʨʠʤʘʥi ʥoʚi ʥʘʫʢoʚi ʜʘʥi, ʥʘ ʧiʜʩʪʘʚi ʷʢʠʭ 

ʨoʟʨoʙʣʝʥo ʥoʚʠʡ ʢoʤʧʣʝʢʩʥʠʡ ʪʘʢʪʠʯʥʠʡ ʧiʜʭiʜ ʱoʜo ʬoʨʤʫʚʘʥʥʷ ʥoʚoʛo 

ʥʘʧʨʷʤʢʫ ʚʠʨiʰʝʥʥʷ ʧʠʪʘʥʴ ʜiʘʛʥoʩʪʠʢʠ, ʧʘʪoʛʝʥʝʟʫ, ʪʘ ʢoʤʧʣʝʢʩʥoʛo 
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ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥʦʢʘʨʜʽʶ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ ʘʫʪo-ʄʉʂ. 

ɹʫʚ ʟʘʧʨoʧoʥoʚʘʥʠʡ ʥoʚʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧiʜʭiʜ, ʩʧʨʷʤoʚʘʥʠʡ ʥʘ ʧoʩʠʣʝʥʥʷ 

ʨʝʛʝʥʝʨʘʮiʾ ʤioʢʘʨʜʘ, ʟʘʩʥoʚʘʥʠʡ ʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ 

ʩʪoʚʙʫʨoʚʠʭ/ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ. ɺ ʝʢʩʧʝʨʠʤʝʥʪi ʮʝʡ ʧiʜʭiʜ ʧoʢʘʟʘʚ ʩʚoʶ 

ʝʬʝʢʪʠʚʥiʩʪʴ i ʧʝʨʩʧʝʢʪʠʚʥiʩʪʴ ʜʣʷ ʣiʢʫʚʘʥʥʷ ʥʘʩʣiʜʢiʚ iʰʝʤiʾ ʤioʢʘʨʜʘ. 

ɺʧʝʨʰʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪi ʜoʚʝʜʝʥo ʧoʟʠʪʠʚʥʠʡ ʚʧʣʠʚ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo 

ʚʚʝʜʝʥʥʷ ʘʫʪo-ʄʉʂ ʥʘ ʧʨoʮʝʩʠ ʥʝoʘʥʛioʛʝʥʝʟʫ ʧʨʠ ʛoʩʪʨoʤʫ ʽʥʬʘʨʢʪʽ 

ʤʽʦʢʘʨʜʘ, ʱo ʩʧʨʠʷʣo ʟʥʘʯʥoʤʫ ʧoʣiʧʰʝʥʥʶ ʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʚ ʟoʥi iʥʬʘʨʢʪʫ,  

ʧʨʠʟʚoʜʠʣo ʜo ʟʤʝʥʰʝʥʥʷ iʰʝʤiʾ ʚ ʧʨʠʢoʨʜoʥʥʠʭ ʟ iʥʬʘʨʢʪoʤ ʟoʥʘʭ, ʟʥʠʞʘʣo 

iʰʝʤiʯʥʝ ʫʰʢoʜʞʝʥʥʷ ʢʘʨʜioʤioʮʠʪiʚ ʚ ʮʠʭ ʟoʥʘʭ. ɺ ʨʝʟʫʣʴʪʘʪi 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʣoʱʘ ʧiʩʣʷiʥʬʘʨʢʪʥoʛo ʨʫʙʮʷ i ʧoʧʝʨʝʜʞʫʚʘʣoʩʴ ʬoʨʤʫʚʘʥʥʷ 

ʘʥʝʚʨʠʟʤʠ  ʣ̔ ʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪo-ʄʉʂ ʜoʟʚoʣʷʣʘ 

oʧʪʠʤiʟʫʚʘʪʠ oʙʤiʥ ʢʠʩʥʶ ʢʘʨʜioʤʠoʮʠʪʘʤʠ i ʩʪʘʙiʣiʟʫʚʘʪʠ ʧʨoʮʝʩʠ 

ʘʝʨoʙʥoʛo i ʘʥʘʝʨoʙʥoʛo ʛʣiʢoʣiʟʘ.  

ɼoʚʝʜʝʥo, ʱo ʢʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪiʢʘ ʧʨʠ ʙʫʜʴ-ʷʢoʤʫ ʩʧoʩoʙi 

ʚʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʧoʟʠʪʠʚʥo ʚʧʣʠʚʘʣʘ ʥʘ ʤoʨʬoʣoʛiʯʥʠʡ 

ʩʫʙʩʪʨʘʪ ʩʝʨʮʷ ʫ ʚʠʛʣʷʜi ʟʤʝʥʰʝʥʥʷ ʨoʟʤiʨiʚ ʨʫʙʮʷ ʧʨʠ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ 

ʨʝʤoʜʝʣʶʚʘʥʥi, ʟʙiʣʴʰʝʥʥi ʢiʣʴʢoʩʪi ʥoʚoʩʪʚoʨʝʥʠʭ ʩʫʜʠʥ i ʟʙiʣʴʰʝʥʥi 

ʚiʜʩoʪʢʘ ʟʙʝʨʝʞʝʥʠʭ ʢʘʨʜioʤioʮʠʪiʚ. ʎʝ ʚiʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥoʢ ʭoʫʤiʥʛʘ 

ʘʫʪo-ʄʉʂ ʚ ʟoʥʫ iʰʝʤiʾ ʪʘ ʩʧiʣʴʥoʩʪi ʜʚoʭ ʤʝʭʘʥiʟʤʘʭ ï ʙʝʟʧoʩʝʨʝʜʥʴoʛo 

ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʚ ʢʣiʪʠʥʠ ʝʥʜoʪʝʣiʶ ʩʫʜʠʥ ʩʝʨʮʷ, ʘ ʪʘʢoʞ ʟʘ ʨʘʭʫʥoʢ 

ʧʘʨʘʢʨʠʥʥoʛo ʝʬʝʢʪʫ.  ɺʧʝʨʰʝ ʥʘʫʢoʚo oʙˇʨʫʥʪoʚʘʥʘ ʢʣiʥiʯʥʘ ʙʝʟʧʝʯʥiʩʪʴ 

ʟʘʩʪoʩʫʚʘʥʥʷ ʤʝʪoʜʘ ʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ iʤʧʣʘʥʪʘʮiʾ ʘʫʪo-ʄʉʂ ʢiʩʪʢoʚoʛo 

ʤoʟʢʫ ʫ ʭʚoʨʠʭ ʟ ʨʝʬʨʘʢʪʝʨʥʦʶ ʩʪʝʥʦʢʘʨʜʽʻʶ. ɺʧʝʨʰʝ ʥʘʫʢoʚo oʙˇʨʫʥʪoʚʘʥʘ 

ʜoʮiʣʴʥiʩʪʴ ʝʣʝʢʪʨoʤʝʭʘʥiʯʥoʛo ʢʘʨʪʫʚʘʥʥʷ ʃʐ ʟ ʤʝʪoʶ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʪʠʢʠ 

ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥʦʢʘʨʜʽʶ. ʈʝʢoʤʝʥʜoʚʘʥo ʜʠʥʘʤiʯʥʝ 

ʩʧoʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮiʻʥʪʘʤʠ ʯʝʨʝʟ 1, 3, 6 ʪʘ 12 ʤiʩʷʮiʚ. ɼoʮiʣʴʥoʶ ʻ 

ʧoʚʪoʨʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʯʝʨʝʟ 12 ʤiʩʷʮiʚ  ʧiʩʣʷ 

ʧʝʨʚʠʥʥoʛo ʚʚʝʜʝʥʥʷ. 
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 ʇʨʘʢʪʠʯʥiʡ oʭoʨoʥi ʟʜoʨoʚ'ʷ ʟʘʧʨoʧoʥoʚʘʥi: ʩʧoʩiʙ iʥ'ʻʢʮiʾ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʘʫʪoʣoʛiʯʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʚ ʟoʥʠ 

ʛiʙʝʨʥoʚʘʥoʛo ʤioʢʘʨʜʘ, ʧʨʠ ʮʴoʤʫ ʫʥʠʢʘʶʯʠ iʥ'ʻʢʮiʡ ʚ oʙʣʘʩʪʴ ʚʝʨʭiʚʢʠ, 

ʤiʪʨʘʣʴʥoʛo ʢʣʘʧʘʥʘ ʯʝʨʝʟ ʚʠʩoʢoʛo ʨʠʟʠʢʫ ʧʝʨʬoʨʘʮiʾ i ʚ oʙʣʘʩʪi ʨʝʻʩʪʨʘʮiʾ 

ʧoʪʝʥʮiʘʣiʚ ʧʫʯʢʘ ɻiʩʘ ʯʝʨʝʟ ʨʠʟʠʢ ʨoʟʚʠʪʢʫ ʙʣoʢʘʜʠ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ˉ43994); ʩʧoʩiʙ ʚʚʝʜʝʥʥʷ ʘʫʪo-ʄʉʂ ʫ ʚʫʩʪʷ ʢoʨoʥʘʨʥʠʭ ʘʨʪʝʨiʡ ʟʘ 

ʜoʧoʤoʛoʶ ʢʘʪʝʪʝʨiʚ Judkins Left ʪʘ Judkins Right ʚʚoʜʠʣʠ ʘʫʪo-ʄʉʂ (ʧʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ˉ56597). ɿʘʛʘʣʴʥʘ ʢiʣʴʢiʩʪʴ ʚʚʝʜʝʥʠʭ ʢʣiʪʠʥ ï 50000000. 

 ʂʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʫ ʭʚoʨʠʭ ʥʘ Iʍʉ ʟ ʩʠʩʪoʣiʯʥoʶ 

ʜʠʩʬʫʥʢʮiʻʶ ʃʐ ʤoʞʝ ʙʫʪʠ ʚʠʢoʨʠʩʪʘʥʘ ʚ ʷʢoʩʪi ʧiʜʛoʪoʚʢʠ ʜo ʚʠʢoʥʘʥʥʷ 

ɸʂʐ ʧʨʠ  ʚʥʫʪʨiʰʥʴoʚʝʥʥʫ ʰʣʷʭʫ ʚʚʝʜʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʫ ʚ ʪʝʨʤiʥʠ 3ï4 

ʤiʩʷʮi, ʧʨʠ ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥʫ ï ʚ ʪʝʨʤiʥʠ 3ï6 ʤiʩʷʮiʚ.  

ʂʣʶʯoʚi ʩʣoʚʘ: iʰʝʤiʯʥʘ ʭʚoʨoʙʘ ʩʝʨʮʷ, ʨʝʬʨʘʢʪʝʨʥʘ ʩʪʝʥoʢʘʨʜiʷ,  

ʭʨoʥiʯʥʘ ʩʝʨʮʝʚʘ ʥʝʜoʩʪʘʪʥiʩʪʴ, ʘʫʪoʣoʛiʯʥi ʤʝʟʝʥʭiʤʘʣʴʥi ʩʪoʚʙʫʨoʚi 

ʢʣiʪʠʥʠ, ʷʢiʩʪʴ ʞʠʪʪʷ, ʝʢʩʧʝʨʠʤʝʥʪ. 
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Coronary artery disease ranks first among cardiovascular diseases in the 

frequency of complications and the number of death. Traditional methods of 

treatment of this category of patients at present are drug treatment, direct 

myocardial revascularization. Drug therapy is insufficiently effective in preventing 

myocardial remodeling processes. Modern research in the field of stem cell 
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biology has become the beginning of a new therapeutic direction ï cellular 

cardiomyoplasty, which aims to replace damaged cardiomyocytes by implanting 

autologous stem cells. At present, bone marrow cell transplantation is considered 

by many experts as a potentially promising therapy for patients with chronic 

coronary heart disease. The aim of the dissertation research was to improve the 

immediate and long-term results of treatment of patients with refractory angina by 

applying cell therapy based on the study of pathogenetic mechanisms of influence 

on the myocardium and metabolic parameters. The work is experimental-clinical in 

nature and contains data on the development of pathogenetically sound new 

approach to the treatment of patients with refractory angina. 

The experimental part of the work was performed on 142 rats of Wistar-

Cayot inbred lines, weighing 200-220 g. Induction of MI was performed by 

stitching and ligation of the anterior ventricular artery. Only animals with 

transmural MI were involved in the experiment, the presence of which was 

confirmed by ECG and ultrasound, ie 120 heads, which were divided into 6 groups 

of 20 in each series (depending on the method of treatment of MI). Females were 

included in five study groups. MSC cells were obtained from the bone marrow of 

animals. Markers of neoangiogenesis in serum were studied in the dynamics of 

laboratory animals: NO content, VEGF concentration and endothelin level 1. SEX 

was assessed by levels of haptoglobin, ceruloplasmin and TBA-activated products. 

MV-KK, AsT, ADA and LDH were selected as markers of myocardial metabolic 

activity. Animals underwent ultrasound of the heart and ECG. Areas of the 

myocardium were subjected to morphological and immunohistochemical 

examination. 

The clinical part of the dissertation was based on the results of examination, 

treatment and dynamic monitoring of 231 patients with MS who were hospitalized 

in the Department of Emergency and Reconstructive Cardiac Surgery of the State 

Institution çVK Gusak Institute of Emergency and Reconstructive Surgeryè 

National Academy of  Medical Sciences of Ukraine from 2007 to 2013 and the    

Institute of Cellular Biorehabilitation, Kharkiv from 2014 to 2018. The study 
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consisted of two stages: in the first stage, based on a study of 156 patients with MS 

studied the effectiveness of bone marrow MSCs in myocardial remodeling 

processes in postinfarction period; in the second stage, based on the analysis of 

short-term and long-term results of treatment of 75 patients, which were divided 

into five groups, the optimal pathways of cell transplantation were clarified, and a 

method of transendomyocardial administration of autologous MSCs was obtained 

from the sternum or iliac crest (20-40 ml). Instrumental studies included: standard 

ECG, treadmill test (Brace protocol), 6-minute walking test, Holter ECG 

monitoring, transthoracic echocardiography, electromechanical mapping with 

NOGA XP navigation system, as well as coronary angiography and 

ventriculography. Using the NOGA XP system, myocardial injections (8-10 

injections) of 0,2 ml were performed, avoiding the areas of the conduction system 

of the heart and the apex. 

Laboratory examination, along with general clinical, biochemical methods 

(determination of blood glucose, cholesterol, triglycerides, low-density lipoprotein, 

very low-density lipoprotein, high-density lipoprotein, urea, creatinine, blood 

transfusion azanthenes, and residual nitrogen included serial determination of the 

activity of the enzyme creatine phosphokinase and its MB fraction, determination 

of the content of malonic dialdehyde, diene conjugates, measurement of serum 

lactate concentration, lactate dehydrogenase activity, catalase, concentration of 

reduced glutathione, cerebral sodium peptide and preuretic NT-proBNP) in serum 

and centruloplasmin. The quality of life of patients was assessed by the Minnesota 

Quality of Life Questionnaire for patients with CHF, in addition, the quality of life 

questionnaire SF-36 was used. 

Experimental studies have shown that cellular cardiomyoplasty, regardless 

of the method of stem cell administration, improves the structure of the 

postinfarction heart, which is manifested in a decrease in the scar area, increase in 

the number of vessels and the percentage of preserved cardiomyocytes. The 

positive effect of myocardial injections and intramyocardial administration of auto-

MSCs on the functional reserve and metabolism of cardiomyocytes due to the 
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paracrine effect and stimulation of angiogenesis was proved, which was confirmed 

by a significant increase in VEGF levels to 132,74Ñ19,87  and 111,4Ñ12,22 pg/ml, 

increasing the concentrations of nitric oxide derivatives to 0,96Ñ0,05 and 

0,92Ñ0,03 ɛg/ml with a simultaneous decrease in the concentration of endothelin-1 

to normal values. With the help of mathematical analysis, the coefficient of 

ischemia compensation was derived. In experimental animals without treatment 

there was a slight increase in this figure to 30,13 and 30,2 USD, which indicated an 

attempt by the body to compensate for myocardial alteration. In groups 3, 4 and 5 

there was a significant increase in the ratio compared to the norm by 25,1, 20,4 and 

16,2 from accordingly (the best effect is obtained after intramyocardial 

administration of a cell graft). In the experiment it was proved that in myocardial 

infarction there is an accumulation of TBA-active products with a compensatory 

increase in the content of ceruloplasmin and haptoglobin, which indicates the 

failure of compensatory mechanisms. Mesenchymal stem cell transplantation limits 

the rate of LPO, reduces the expression of plasma antioxidant proteins, stimulates 

factors of natural antioxidant defense systems ï reduces the concentration of TBA-

active products and almost doubles the level of ceruloplasmin compared to animals 

with MI. In order to determine the integral function of the oxidative and 

antioxidant systems, we developed the coefficient of the oxidative-antioxidant 

system, and found that cellular cardiomyoplasty stabilized this indicator, which 

manifested itself in a significant reduction. 

The study of the degree of myocardial damage showed that a day after the 

cessation of blood flow there was a significant increase in the level of MB-CC 

from 5125Ñ123 to 7700Ñ140 (t=13,8; p<0,001), which indicated the formation 

large lesion, with the values of this indicator were increased in all groups except 

3d; in groups 4th and 5th, the level of CF-CC slightly exceeded the norm ï 

5855,5Ñ129 and 5755,5Ñ129, respectively (t=4 and 4,8; p<0,01). When analyzing 

the concentration of AST among groups of animals, the highest figures were found 

in the 2nd group, and the lowest ï in the 4th. Thus, cellular cardiomyoplasty helps 

to reduce the amount of damage to the heart muscle. LDH levels also differed 
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significantly between groups without MSCs and groups with cell therapy, which 

indicated an increase in myocardial oxygenation and activation of aerobic 

oxidation pathways of energy substrates: in group 2d, the concentration of the 

studied enzyme was higher than normal and was 1123Ñ22 (t=13,9; p<0,001), in the 

3rd group this indicator approached the norm ï 665Ñ17 (t=5,7; p<0,05). 

Experimental studies have shown that in MI there is a decrease in the 

integrated LW/BW to 0,16Ñ0,01 (t=1,8, p<0,05), and intramyocardial 

administration of autologous mesenchymal stem cells contributes to its 

normalization. Transplantation of autologous mesenchymal bone marrow stem 

cells increases LV EF from 55,3Ñ3,4 % to 66,5Ñ3,3 (t=2,5, p<0,05) and UO from 

0,13Ñ0,03 to 0,18Ñ0,02 ml (t=1,9, p<0,05). Experimental studies have shown that 

the qualitative response of the heart to stress-simulating load after intravenous and 

endomyocardial administration of autologous mesenchymal bone marrow stem 

cells increased by +38 and 39, respectively, due to homing of SC in the direction 

of ischemia with their differentiation into endocrine cells. ɯnjections into the 

myocardium to compensate for the necessary blood circulation is impossible 

despite the stress, which is manifested by the clinic of heart failure. Cell 

transplantation in a 3-month follow-up period contributed to the restoration of 

contractile function of the heart, which was manifested by the normalization of 

heart rate, blood pressure, decreased RT and Katz index. At the same time, the best 

dynamics was noted after intramyocardial MSC transplantation. 

Morphometric studies showed that ISS transplantation in experimental MI in 

rats led to a decrease in the area of MI in 3 times, while the connective tissue 

component of the infarct area decreased by 1,9 times, due to an increase in the 

number of vessels in 6 times and preservation of muscle fibers in 2, 6 times more 

than in 1 group. In group 2, in comparison with the indicators of group 1, the 

studied indicators actually remained unchanged, except for the specific volume of 

connective tissue. In group 3, the maximum morphometric parameters were 

achieved: the specific volume of the infarct from the source tissue was equal to 

19,05Ñ2,29 against 65,83Ñ2,29 % in group 1, increased the average number of 
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vessels per 100,000 mm
2
 in compared with group 1 from 10,21Ñ1,26 to 72,99Ñ3,1, 

in addition, the percentage of preserved muscle fibers was 33,3 % higher in  

group 3. 

At the first stage of the clinical study, some mechanisms of cell 

transplantation in patients with MS in the early postoperative period were studied. 

All patients in the main group were infused with autologous MSCs KM (50000000 

cells) per 100 ml of 0,9 % NaCl solution dropwise slowly. Intravenous 

administration of autologous bone marrow stem cells to patients with chronic 

coronary heart disease and severe left ventricular dysfunction is safe, well tolerated 

by patients and is not accompanied by complications; transplantation of autologous 

mesenchymal stem cells is accompanied by stabilization of antioxidant system 

(increase) and lipid metabolism (p<0,05), increases survival, reduces the degree of 

CH (after 6 months there was a decrease in FC CH and a twofold decrease in 

NTpro ~ BNP 0.001), reduction of FC angina pectoris by NYHA in 3 months 

(p<0,005 %), improvement of contractile function of the left ventricle after 3 

months, which is manifested in an increase in LV EF from 33,8Ñ3,6 to 42,8Ñ4,8 % 

and reduction of EDV from 244,1Ñ2,3 to 193,4Ñ18,9 ml), as well as reduction of 

anginal symptoms. 

When studying the effectiveness of different methods of autologous 

mesenchymal stem cell transplantation in the second stage of the dissertation 

study, it was found that accurate electrical and mechanical mapping allows you to 

choose the best place for stem cell implantation, so you can achieve maximum 

positive effect of cell therapy. ɸfter transendomyocardial implantation of 

autologous mesenchymal stem cells in 26,7 and 47,6 % of patients (p=0,001) at 

and 6 months after the procedure. The developed method of transendomyocardial 

injections of autologous mesenchymal bone marrow stem cells in refractory angina 

according to the results of electromechanical LV mapping, which reflects 

myocardial perfusion, showed an improvement in total unipolar voltage (UV) from 

7,3Ñ1,1 mV after 6 months and 8,1Ñ1,3 mV after 12 months (p=0,03) with a slight 

increase in these indicators during 24 and 36 months. The positive dynamics of 
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echocardiography after intravenous and transendomyocardial transplantation of 

autologous MSCs of the bone marrow: increase in LV EF, respectively, from 

33,8Ñ3,6 to 42,8Ñ4,8 % and 41,3Ñ3,2 to 49,3Ñ4,6 % before 6 months, reduction of 

EDV from 248,5Ñ22,3 to 194,3Ñ26,4 ml and from 244,1Ñ24,3 to 193,4Ñ18,9 ml 3 

months after the procedure, as well as increasing exercise tolerance to 3,8Ñ0,47 

and 4,2Ñ0,95 (p<0,05) in 6 months. 

The most effective is the method of endomyocardial implantation of 

autologous mesenchymal bone marrow stem cells, which according to 

electromechanical mapping significantly reduces the depth and area of myocardial 

perfusion defects with improving the total perfusion index in the early and late 

postpartum period. Autologous mesenchymal bone marrow stem cell 

transplantation using a navigation system is a safe and effective procedure, is not 

accompanied by postoperative complications, increases survival to 35 (18-61) 

months compared to 12 (0,72-50) months in the drug treatment group (p=0,033); 

reduction of mortality at the stage of 36-month control to 13,3 % compared with 

46,7 % in the group of drug treatment. To achieve the maximum effect of 

treatment after 1 year, it is advisable to repeat the procedure of transplantation of 

autologous mesenchymal bone marrow stem cells. Endomyocardial implantation of 

autologous mesenchymal bone marrow stem cells improves the basic indicators of 

quality of life: physical functioning (PF), pain intensity (BP), daily activity (RE) 

and social functioning (SF), regardless of the initial severity of ischemic 

dysfunction. 

Thus, new scientific data are obtained, on the basis of which a new 

comprehensive tactical approach to the formation of a new direction of solving the 

issues of diagnosis, pathogenesis, and comprehensive treatment of patients with 

refractory angina using autologous mesenchymal. A new approach to enhancing 

myocardial regeneration based on stem/progenitor cell transplantation was 

proposed, which in an experiment showed its effectiveness and viability for the 

treatment of the effects of myocardial ischemia. For the first time in the 

experiment, the positive effect of intramyocardial administration of autologous 
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MSCs on the processes of neoangiogenesis in acute myocardial infarction was 

proved, which significantly improves vascularization in the infarct area, which 

leads to scar area and prevention of heart aneurysm formation. MSC 

transplantation allows to optimize oxygen metabolism by cardiomyocytes and to 

stabilize the processes of aerobic and anaerobic glycolysis. It has been proved that 

cellular cardiomyoplasty in any method of cell graft administration has a positive 

effect on the morphological substrate of the heart in the form of reducing the size 

of the scar in postinfarction remodeling, increasing the number of newly formed 

vessels and increasing the percentage of preserved myocytes. This is due to the 

homing of MSCs in the area of ischemia and the commonality of two mechanisms 

ï the direct differentiation into endothelial cells of the heart vessels, as well as due 

to the paracrine effect. For the first time, the clinical safety of the method of 

endomyocardial implantation of auto-MSC of the bone marrow in patients with 

MS has been scientifically substantiated. For the first time, the expediency of 

electrophysiological mapping of the myocardium to determine the tactics of 

treatment of patients with MS has been scientifically substantiated. Dynamic 

follow-up of patients after 1, 3, 6 and 12 months is recommended. It is advisable to 

re-transplant stem cells 12 months after the initial injection. 

Practical health care offers: a method of injection of mesenchymal 

autologous bone marrow stem cells in the hibernated myocardium, while avoiding 

injections in the apex, mitral valve due to the high risk of perforation and in the 

registration of potentials of the His bundle due to the risk of blockade (Patent of 

Ukraine ˉ43994); method of introducing auto-MSCs into the mouth of coronary 

arteries using catheters Judkins Left and Judkins Right injected auto-MSCs 

(Ukrainian Patent ˉ56597). The total number of injected cells is 50,000,000.  

Cellular cardiomyoplasty in patients with coronary artery disease with LV EF 

Ò35 % can be used as preparation for CABG in the intravenous route within 3-4 

months, in transendomyocardial ï in 3ï6 months.  

Key words: ischemic heart disease, refractory angina pectoris, chronic heart 

failure, autologous stem cell transplantation, quality of life, experiment. 
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11. ʕʩʪʨʠʥ ʉ. ʀ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ CARTO ʠ 

NOGA XP ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʣʝʪʦʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʣʘʩʪʠʢʠ. ɺʝʩʪʥʠʢ 
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ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚoʣoʚʳʭ ʢʣʝʪoʢ ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʬʘʨʢʪʘ ʤʠoʢʘʨʜʘ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. ɺʝʩʪʥʠʢ ʥʝoʪʣoʞʥoʡ ʠ ʚoʩʩʪʘʥoʚʠʪʝʣʴʥoʡ ʤʝʜʠʮʠʥʳ. 2013.  

ʊ. 14. ˉ2. ʉ. 189ï192. 

13. ʕʩʪʨʠʥ ʉ. ʀ. ʇʝʨʚʳʡ oʧʳʪ ʠʥʪʨʘʢoʨoʥʘʨʥoʛo ʚʚʝʜʝʥʠʷ 

ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚoʣoʚʳʭ ʢʣʝʪoʢ ʧʨʠ ʨʝʬʨʘʢʪʝʨʥoʡ ʩʪʝʥoʢʘʨʜʠʠ. 

ʊʘʚʨʠʯʝʩʢʠʡ ʤʝʜʠʢo-ʙʠoʣoʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. 2013. ˉ3(63). ʉ. 171ï173. 

14. ʕʩʪʨʠʥ ʉ. ʀ., ʄʠʭʘʡʣʠʯʝʥʢo ɺ. ʖ. ʈoʣʴ ʤʝʭʝʥʭʠʤʘʣʴʥʳʭ 

ʩʪʚoʣoʚʳʭ ʢʣʝʪoʢ ʚ ʣʝʯʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo ʠʥʬʘʨʢʪʘ ʤʠoʢʘʨʜʘ. 

ʊʘʚʨʠʯʝʩʢʠʡ ʤʝʜʠʢo-ʙʠoʣoʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. 2013. ˉ4(64). ʉ. 151ï154. 

(ɿʜoʙʫʚʘʯ ʚʠʢoʥʘʚ ʝʢʩʧʝʨʠʤʝʥʪ, oʙʨoʙʠʚ oʪʨʠʤʘʥi ʨʝʟʫʣʴʪʘʪʠ, ʧiʜʛoʪʫʚʘʚ 

ʩʪʘʪʪʶ ʜo ʜʨʫʢʫ). 

15. ɽʩʪʨʽʥ ʉ. ɯ., ʂʨʘʚʯʝʥʢʦ ʊ. ɺ., ʇʝʯʝʥʝʥʢʦ ɸ. ʈ. ɺʽʜʜʘʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʢʣʽʪʠʥʥʦʾ ʢʘʨʜʽʦʤʽʦʧʣʘʩʪʠʢʠ ʫ ʭʚʦʨʠʭ ʽʟ ʨʝʬʨʘʢʪʝʨʥʦʶ ʩʪʝʥʦʢʘʨʜʽʻʶ. 

ʄʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʽ ʟʘʚʪʨʘ. 2020. ˉ3(88). ʉ. 47ï57. (ɿʜoʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ 

iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣiʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo ʜʨʫʢʫ). 

16. ɽʩʪʨʽʥ ʉ. ɯ., ʂʨʘʚʯʝʥʢʦ ʊ. ɺ., ʂʦʚʘʣʴʯʫʢ ɸ. ʆ. ɺʧʣʠʚ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʩʝʨʮʷ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ.  ʋʢʨʘʾʥʩʴʢʠʡ 

ʞʫʨʥʘʣ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. 2021. ˉ1(42). ʉ. 28ï37. (ɿʜoʙʫʚʘʯʫ 

ʥʘʣʝʞʠʪʴ iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣiʟ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo ʜʨʫʢʫ). 
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ʥʘʣʝʞʠʪʴ iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣiʟ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo ʜʨʫʢʫ). 
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ɻ.,   ʕʩʪʨʠʥ ʉ. ʀ., ɼʝʥʠʩoʚʘ ɽ. ʄ., Oʢʩʠʤʝʮ ɺ. ʄ., ʂʨʘʚʯʝʥʢo ʊ. ɺ.,  

ʂʣʠʤoʚʠʮʢʠʡ ɺ. ɻ. ʇʨʠʤʝʥʝʥʠʝ ʘʫʪoʣoʛʠʯʥʳʭ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚoʣoʚʳʭ 

ʢʣʝʪoʢ ʚ ʢʘʨʜʠoʣoʛʠʠ ʠ ʪʨʘʚʤʘʪoʣoʛʠʠ. ɾʫʨʥʘʣ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ. 2011. ˉ17(1). ʉ. 67ï75. (ɿʜoʙʫʚʘʯ ʙʨʘʚ ʫʯʘʩʪʴ ʫ 

ʥʘʙoʨi ʢʣiʥiʯʥoʛo ʤʘʪʝʨiʘʣʫ, ʧʨoʚiʚ ʘʥʘʣiʟ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪʫʚʘʚ ʩʪʘʪʪʶ 

ʜo ʜʨʫʢʫ). 
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ʚʢʣʶʯʝʥʠʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ: 
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ʢʣʽʪʠʥʥʘ ʪʝʨʘʧʽʷ ʪʘ ʾʾ ʨʦʣʴ  ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʝʬʨʘʢʪʝʨʥʦʾ ʩʪʝʥʦʢʘʨʜʽʾ. ʂʣʽʥʽʯʥʘ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʘʪʦʣʦʛʽʷ. 2020. ˉ4(74). ʉ. 23ï28. (ɿʜoʙʫʚʘʯʫ 

ʥʘʣʝʞʠʪʴ iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣiʟ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo ʜʨʫʢʫ). 

20. ɽʩʪʨʽʥ ʉ. ɯ., ʂʨʘʚʯʝʥʢʦ ʊ. ɺ., ʇʝʯʝʥʝʥʢʦ ɸ. ʈ. ɺʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥʥʦʾ ʢʘʨʜʽʦʤʽʦʧʣʘʩʪʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʽʛʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ NOGA XP. ʂʣʽʥʽʯʥʘ ʭʽʨʫʨʛʽʷ. 2020. ˉ87(9-10). ʉ. 27ï34. (ɿʜoʙʫʚʘʯʫ 

ʥʘʣʝʞʠʪʴ iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣiʟ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo ʜʨʫʢʫ). 

21. ɽʩʪʨʽʥ ʉ. ɯ., ʂʨʘʚʯʝʥʢʦ ʊ. ɺ., ʂʦʚʘʣʴʯʫʢ ɸ. ʆ. ɹʝʟʧʦʩʝʨʝʜʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥʦʢʘʨʜʽʶ ʜʦʧʦʤʦʛʦʶ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. ʄʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʞʫʨʥʘʣ. 2020. ʊ. 26. ˉ4(104).  

ʉ. 33ï37. (ɿʜoʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣiʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo 

ʜʨʫʢʫ). 
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22. ɽʩʪʨʽʥ ʉ. ɯ., ʂʨʘʚʯʝʥʢʦ ʊ. ɺ., ʂʦʚʘʣʴʯʫʢ ɸ. ʆ., ɸʢʦʙʽʨʦʚ ɭ. ʉ. 

ɺʧʣʠʚ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʛʽʦʛʝʥʝʟʫ, ʩʪʘʥ 

ʩʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ  ʽ 

ʤʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʽʥʬʘʨʢʪʽ 

ʤʽʦʢʘʨʜʘ. ʄʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʞʫʨʥʘʣ. 2021. ʊ. 27. ˉ1(105). ʉ. 35ï42. 

(ɿʜoʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣiʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo ʜʨʫʢʫ). 

23. Estrin S., Kravchenko T., Pechenenko A. Morphological and 

morfhometric changes on the background of cell cardiomyoplasty sn experimental 

myocardial infarction. Science Rise: Medical Science. 2020. Vol. 6(39). P. 23ï31. 

(ɿʜoʙʫʚʘʯʫ ʥʘʣʝʞʠʪʴ iʜʝʷ ʜoʩʣiʜʞʝʥʥʷ, ʥʠʤ ʧʨoʚʝʜʝʥo ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣiʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ, ʧiʜʛoʪoʚʢʫ ʩʪʘʪʪi ʜo ʜʨʫʢʫ). 

 

ʊʝʟʠ ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ: 

24. ʕʩʪʨʠʥ ʉ. ʀ., ʄʠʭʘʡʣʠʯʝʥʢo ɺ. ʖ. ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥoʩʪʠ 

ʢʣʝʪoʯʥoʡ ʢʘʨʜʠoʤʠoʧʣʘʩʪʠʢʠ ʧʨʠ ʠʥʬʘʨʢʪʝ ʤʠoʢʘʨʜʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ɿʜoʨoʚôʷ ʣʶʜʠʥʠ ʫ ʩʫʯʘʩʥoʤʫ ʩʚiʪi: ʧʠʪʘʥʥʷ ʤʝʜʠʯʥoʾ ʥʘʫʢʠ ʪʘ ʧʨʘʢʪʠʢʠ: 

ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ, ʤ. Oʜʝʩʘ, 13ī14 ʚʝʨʝʩʥʷ 2013 

ʨʦʢʫ: ʪʝʟʠ ʜʦʧʦʚʽʜʽ. Oʜʝʩʘ, 2013. ʉ. 90ī95. (ɿʜoʙʫʚʘʯ ʚʠʢoʥʘʚ ʝʢʩʧʝʨʠʤʝʥʪ, 

oʙʨoʙʠʚ oʪʨʠʤʘʥi ʨʝʟʫʣʴʪʘʪʠ, ʧiʜʛoʪʫʚʘʚ ʩʪʘʪʪʶ ʜo ʜʨʫʢʫ). 

25. ɻʨʠʥʴ ɺ. ʂ., ʕʩʪʨʠʥ ʉ. ʀ., ʇʦʧʘʥʜʦʧʫʣʦ ɸ. ɻ., ʂʨʘʚʯʝʥʢo ʊ. ɺ., 

ɼʝʥʠʩʦʚʘ ɽ. ʄ., ʉʝʨʛʠʝʥʢʦ ʅ. ɺ. ʃʝʯʝʥʠʝ ʨʝʬʨʘʢʪʝʨʥoʡ ʩʪʝʥoʢʘʨʜʠʠ ʩ 
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ʃʂ ʣʝʡʢoʮʠʪʠ ʢʨoʚi 



28 
 

ʃʇʅʑ ʣiʧoʧʨoʪʝʾʥʠ ʥʠʟʴʢoʾ ʱiʣʴʥoʩʪi  

ʃʐ ʣiʚʠʡ ʰʣʫʥoʯoʢ 

ʄɺ-ʂʌʂ ʢʨʝʘʪiʥiʥʢiʥʘʟʘ 

ʄɼ ʤʘʣoʥoʚʠʡ ʜiʘʣʴʜʝʛiʜ 

ʄʉʂ ʤʝʟʝʥʭiʤʘʣʴʥi ʩʪoʚʙʫʨoʚi ʢʣiʪʠʥʠ 

ʄʐʇ ʤiʞʰʣʫʥoʯʢoʚʘ ʧʝʨʝʪʠʥʢʘ 

ʇOI ʧʠʪoʤʠʡ oʙʩʷʛ iʥʬʘʨʢʪʫ  

ʇOʃ ʧʝʨʝʢʠʩʥʝ oʢʠʩʣʝʥʥʷ ʣiʧiʜiʚ 

ʈʉ ʨʝʬʨʘʢʪʝʨʥʘ ʩʪʝʥoʢʘʨʜi  ̫

ʈʊ ʨoʟʚʠʚʘʻʤʠʡ ʪʠʩʢ 

ʉI ʩʝʨʮʝʚʠʡ iʥʜʝʢʩ 

ʉʂ ʩʪoʚʙʫʨoʚi ʢʣiʪʠʥʠ 

ʉʅ ʩʝʨʮʝʚʘ ʥʝʜoʩʪʘʪʥiʩʪʴ 

ʊʩ ʩʠʩʪoʣiʯʥʠʡ ʪʠʩʢ ʚ ʃʐ 

ʊʄʌ ʪiʤiʜiʥʬoʩʬoʨiʣʘʟʘ 

ʌɺ ʬʨʘʢʮiʷ ʚʠʢʠʜʫ 

ʌʂ ʬʫʥʢʮioʥʘʣʴʥʠʡ ʢʣʘʩ 
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BW  ʤʘʩʘ ʪiʣʘ 

EF  ejection fraction (ʬʨʘʢʮiʷ ʚʠʢʠʜʫ); 

ʅʨ ʛʘʧʪoʛʣoʙiʥ 

 HW ʤʘʩʘ ʩʝʨʮʷ 

FS  fractional shortening (ʬʨʘʢʮiʷ ʫʢoʨoʯʝʥʥʷ); 
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ʩʠʩʪoʣiʯʥʠʡ ʚʥʫʪʨiʰʥiʡ ʜiʘʤʝʪʨ ʣiʚoʛo ʰʣʫʥoʯʢʘ) 

LVIDd  end-diastolic left ventricular internal dimensions (ʢiʥʮʝʚʠʡ 

ʜiʘʩʪoʣiʯʥʠʡ ʚʥʫʪʨiʰʥiʡ ʜiʘʤʝʪʨ ʣiʚoʛo ʰʣʫʥoʯʢʘ 

LW ʤʘʩʘ ʣiʚoʛo ʰʣʫʥoʯʢʘ  

NO oʢʩʠʜ ʘʟoʪʫ 

SV  stroke volume (ʫʜʘʨʥʠʡ oʙ 'ʻʤ) 

VEGF ʬʘʢʪoʨ ʨoʩʪʫ ʝʥʜoʪʝʣiʷ ʩʫʜʠʥ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. Iʰʝʤiʯʥʘ ʭʚoʨoʙʘ ʩʝʨʮʷ ʟʘʡʤʘʻ ʧʝʨʰʝ ʤiʩʮʝ ʩʝʨʝʜ 

ʩʝʨʮʝʚo-ʩʫʜʠʥʥʠʭ ʟʘʭʚoʨʶʚʘʥʴ ʟʘ ʯʘʩʪoʪoʶ ʫʩʢʣʘʜʥʝʥʴ i ʢiʣʴʢʽʩʪʶ 

ʣʝʪʘʣʴʥʠʭ ʥʘʩʣiʜʢiʚ. ɺ ʉʐɸ ʚoʥʘ ʻ ʧʨʠʯʠʥoʶ ʢoʞʥoʾ ʧ'ʷʪoʾ ʩʤʝʨʪi  

(Rolande D. M., 2014). ʉʘʤʠʡ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʣʝʪʘʣʴʥʦʩʪʽ ʚʽʜ ʽʰʝʤiʯʥʦʾ 

ʭʚoʨoʙʠ ʩʝʨʮʷ ʟʘʬʽʢʩʦʚʘʥ ʚ ʋʢʨʘʾʥʽ, ʩʘʤʠʡ ʥʠʟʴʢʠʡ ʫ ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾ. 

ʃʝʪʘʣʴʥʽʩʪʴ ʚʽʜ ʽʰʝʤiʯʥʦʾ ʭʚoʨoʙʠ ʩʝʨʮʷ ʚ ʋʢʨʘʾʥʽ 693 ʥʘ 100 000 ʥʘʩʝʣʝʥʥʷ 

ʫ 2017 ʨʦʮʽ (ʇʦʣʷʢʦʚʘ ɼ. ʉ., 2019). ʊʨʘʜʠʮiʡʥʠʤʠ ʤʝʪoʜʘʤʠ ʣiʢʫʚʘʥʥʷ ʮiʻʾ 

ʢʘʪʝʛoʨi ʾ ʭʚʦʨʠʭ ʥʘ ʪʝʧʝʨiʰʥiʡ ʯʘʩ ʻ ʤʝʜʠʢʘʤʝʥʪoʟʥʘ ʪʝʨʘʧiʷ ʽ ʧʨʷʤʘ 

ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʷ ʤioʢʘʨʜʘ: ʢoʨoʥʘʨʥʝ ʰʫʥʪʫʚʘʥʥʷ, ʯʝʨʝʟʰʢʽʨʥʽ ʽʥʪʝʨʚʝʥʮʽʾ ʫ 

ʚʠʛʣʷʜʽ ʘʥʛioʧʣʘʩʪʠʢʠ ʪʘ ʩʪʝʥʪʫʚʘʥʥʷ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʪʘʢʦʞ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʩʝʨʮʷ. Iʩʥʫʶʯʘ ʥʘ ʪʝʧʝʨiʰʥiʡ ʯʘʩ ʤʝʜʠʢʘʤʝʥʪoʟʥʘ ʪʝʨʘʧiʷ, 

ʟʘʟʚʠʯʘʡ, ʻ ʥʝʜoʩʪʘʪʥʴo ʝʬʝʢʪʠʚʥoʶ ʫ ʟʘʧoʙiʛʘʥʥi ʧʨoʮʝʩiʚ ʨʝʤʦʜʝʣʶʚʘʥʥ ̫

ʤioʢʘʨʜʘ ʽ ʬʦʨʤʫʚʘʥʥʽ ʩʠʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ (Alba A. C. et al 2018; 

Nanayakkara S. et al. 2018). 

ʍiʨʫʨʛiʯʥi ʤʝʪoʜʠ ʣiʢʫʚʘʥʥʷ ʧoʢʘʟʘʣʠ ʩʚoʾ ʧʝʨʝʚʘʛʠ ʫ ʧoʨiʚʥʷʥʥi ʟ 

iʟoʣʴoʚʘʥoʶ ʤʝʜʠʢʘʤʝʥʪoʟʥoʶ ʪʝʨʘʧiʻʶ (Patel A. et al 2005; ɸʢʯʫʨʽʥ ʈ. ʉ., 

ʐʽʨʷʻʚ ɸ. ɸ., 2014), oʜʥʘʢ, iʩʥʫʻ ʚʝʣʠʢʘ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʟʘ ʪʠʤʠ ʯʠ 

iʥʰʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʤoʞʣʠʚo ʚʠʢoʥʘʪʠ ʧʨʷʤʫ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʶ ʤioʢʘʨʜʘ. 

ʂʨiʤ ʪoʛo, iʩʥʫʻ ʛʨʫʧʘ ʭʚʦʨʠʭ ʟi ʟʚoʨoʪʥʴoʶ, ʧʨoʛʨʝʩʫʶʯoʶ ʩʪʝʥoʢʘʨʜiʻʶ, ʫ 

ʷʢʠʭ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʽʷ ʚʞʝ ʙʫʣʘ ʚʠʢoʥʘʥʘ, ʘ ʧoʚʪoʨʥʘ oʧʝʨʘʮiʷ ʥʝʤoʞʣʠʚʘ 

(Silva G., 2004; Fachs S., 2006). ʅʘʡʙʽʣʴʰ ʯʘʩʪʘ ʧʨʠʯʠʥʘ ʥʝʤʦʞʣʠʚʦʩʪʽ 

ʧʦʚʪʦʨʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ï ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʨʘʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ 

ʜʠʩʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʊʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʨʫʧʠ 

ʨʝʬʨʘʢʪʝʨʥʦʾ ʩʪʝʥʦʢʘʨʜʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʨʝʬʨʘʢʪʝʨʥʦʾ ʩʪʝʥʦʢʘʨʜʽʾ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫ 2002 ʨʦʮʽ ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʫʩʧʽʣʴʩʪʚʦʤ ʢʘʨʜʽʦʣʦʛʽʚ: 

ʨʝʬʨʘʢʪʝʨʥʘ ʩʪʝʥʦʢʘʨʜʽʷ ï ʮʝ ʭʨʦʥʽʯʥʠʡ ʩʪʘʥ (ʙʽʣʴʰ ʥʽʞ 3 ʤʽʩʷʮʽ), ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʩʪʝʥʦʢʘʨʜʽʾ, ʧʨʠʯʠʥʦʶ ʷʢʦʾ ʻ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʚʽʥʮʝʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʷʞʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ, ʷʢʽ ʥʝ ʚʜʘʻʪʴʩʷ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʦʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ 
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ʪʝʨʘʧʽʻʶ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʦʩʠʤʠʭ ʜʦʟʘʭ ʧʨʠ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʪʠ 

ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʽʶ ʤʽʦʢʘʨʜʘ (ʃʶʙʯʝʥʢʦ ɯ. ʉ., 2011).  

ʉʫʯʘʩʥi ʜoʩʣiʜʞʝʥʥʷ ʚ oʙʣʘʩʪi ʙioʣoʛiʾ ʩʪoʚʙʫʨoʚoʾ ʢʣiʪʠʥʠ 

ʢʘʨʜʠʥʘʣʴʥo ʟʤiʥʠʣʠ ʚʩi ʫʷʚʣʝʥʥʷ ʧʨo ʨʝʛʝʥʝʨʘʪʠʚʥi ʟʜʘʪʥoʩʪi ʤioʢʘʨʜʘ ʪʘ 

ʩʪʘʣʠ ʧoʯʘʪʢoʤ  ʥoʚoʛo ʣʽʢʫʚʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ï ʢʣiʪʠʥʥoʾ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ, ʷʢʠʡ  ʩʧʨʷʤoʚʘʥʠʡ ʥʘ ʟʘʤiʱʝʥʥʷ ʧoʰʢoʜʞʝʥʠʭ 

ʢʘʨʜioʤioʮʠʪiʚ ʰʣʷʭoʤ iʤʧʣʘʥʪʘʮiʾ   ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (ɻʨʠʥʴ ɺ. ʂ. 2014; 

ɻʘʙʨʽʻʣʷʥ ɸ. ɺ., 2020; Donndorf P., 2012). ʇʨʦʪʷʛʦʤ oʩʪʘʥʥiʭ ʨoʢiʚ ʮʷ 

ʧʨoʮʝʜʫʨʘ ʙʫʣʘ ʚʧʨoʚʘʜʞʝʥʘ ʚ ʢʣiʥiʯʥʫ ʧʨʘʢʪʠʢʫ ʟʘʜʣʷ ʧoʣiʧʰʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪiʚ ʣiʢʫʚʘʥʥʷ ʧʘʮiʻʥʪiʚ ʟ iʰʝʤiʯʥoʶ ʜʠʩʬʫʥʢʮiʻʶ ʤioʢʘʨʜʘ 

(ʇʦʢʫʰʘʣʦʚ ɭ. ɸ., ʂʣʽʚʝʨ ʆ. ʅ., 2015; Mocini D., 2006). Oʜʥʘʢ, ʫʩi ʢʣiʥiʯʥi 

ʜoʩʣiʜʞʝʥʥʷ ʱoʜo ʝʥʜoʤioʢʘʨʜʘ̔ʣʴʥoʾ iʤʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʩʪoʚʙʫʨoʚʠʭ 

ʢʣiʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʢʣʶʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʥʝʚʝʣʠʢoʾ ʢiʣʴʢoʩʪi 

ʭʚoʨʠʭ (ʂʦʥʦʧʣʷʥʥʽʢʦʚ ʄ. ɸ., ɸʚʝʨôʷʥʦʚ ɸ. ɺ., ʂʘʣʴʩʽʥ ɺ. ɸ., 2017;  

Traverse J. H., 2012; Perin E. C., 2012).   

ɼo ʪʝʧʝʨ ʙʘʛʘʪo ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʠʪʘʥʴ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ 

ʟʘʣʠʰʘʶʪʴʩʷ ʚiʜʢʨʠʪʠʤʠ. ʎʝ ʤʝʭʘʥiʟʤʠ ʭoʫʤiʥʛʘ, ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ i 

ʧʨʠʞʠʚʣʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪoʚʘʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ, ʨoʣʴ ʢʣiʪʠʥʥoʛo ʟʣʠʪʪʷ i 

ʤʝʭʘʥiʟʤʠ ʚʧʣʠʚʫ ʪʨʘʥʩʧʣʘʥʪoʚʘʥʠʭ ʢʣiʪʠʥ ʥʘ ʬʫʥʢʮiʶ i ʤʝʪʘʙoʣiʟʤ 

ʩʝʨʮʝʚoʛo ʤ'ʷʟʫ. ɿʘʣʠʰʘʻʪʴʩʷ ʪʘʢoʞ ʧʨʝʜʤʝʪoʤ ʜʠʩʢʫʩiʾ ʥʘʡʙiʣʴʰ 

ʝʬʝʢʪʠʚʥʠʡ ʩʧoʩiʙ ʜoʩʪʘʚʢʠ ʢʣiʪʠʥ ʚ ʤioʢʘʨʜ, ʯʘʩ ʧʨoʚʝʜʝʥʥʷ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ, ʨʽʟʥʦʚʠʜʥʽʩʪʴ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ, ʢiʣʴʢiʩʪʴ ʢʣiʪʠʥ ʚ 

ʪʨʘʥʩʧʣʘʥʪʘʪi ʪʘ ʩʧoʩoʙʠ ʡoʛo ʧiʜʛoʪoʚʢʠ, ʭoʯʘ ʜoʩʣiʜʞʝʥʥʶ ʮʠʭ ʧʠʪʘʥʴ 

ʧʨʠʩʚʷʯʝʥo ʙʘʛʘʪo ʨoʙiʪ (ʂʣʽʚʝʨ ʆ. ʅ., 2016; Fuchs S., 2006).  

ʊʘʢʠʤ ʯʠʥoʤ, iʩʥʫʻ ʧoʪʨʝʙʘ ʚ ʨoʟʨoʙʮi oʧʪʠʤʘʣʴʥoʾ ʢoʤʙiʥʘʮiʾ 

ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ ʽʰʝʤiʯʥʫ ʭʚoʨoʙʫ ʩʝʨʮʷ, ʷʢʘ ʫʩʢʣʘʜʥʝʥʘ iʰʝʤiʯʥoʶ 

ʜʠʩʬʫʥʢʮiʻʶ ʤioʢʘʨʜʘ, ʢʦʣʠ ʥʝʤʘʻ ʤoʞʣʠʚoʩʪi ʜʣʷ ʧʝʨʚʠʥʥoʾ ʘʙo ʧoʚʪoʨʥoʾ 

ʧʨʷʤoʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʙiʣʴʰʠʪʠ ʚiʜʜʘʣʝʥʫ 

ʚʠʞʠʚʘʥiʩʪʴ, ʧoʣiʧʰʠʪʠ ʷʢiʩʪʴ ʞʠʪʪʷ i ʟʙiʣʴʰʠʪʠ ʡoʛo ʪʨʠʚʘʣiʩʪʴ. 
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ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮiʡʥʘ ʨoʙoʪʘ ʚʠʢoʥʘʥʘ ʚiʜʧoʚiʜʥo ʜo ʧʣʘʥʫ ʥʘʫʢoʚo-ʜoʩʣiʜʥʠʭ ʨoʙiʪ 

ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çIʥʩʪʠʪʫʪ ʥʝʚiʜʢʣʘʜʥoʾ i ʚiʜʥoʚʥoʾ ʭiʨʫʨʛiʾ iʤʝʥʽ  

ɺ. ʂ. ɻʫʩʘʢʘ ʅɸʄʅ ʋʢʨʘʾʥʠè ʥʘ ʪʝʤʠ: çɺʠʚʯʝʥʥʷ ʨoʣi ʪʨʘʥʩʧʣʘʥʪʘʮiʾ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʫ ʨʝʛʝʥʝʨʘʮiʾ ʤioʢʘʨʜʘ ʱʫʨiʚ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʫʰʢoʜʞʝʥʥʷʤ ʩʝʨʮʷè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

0105U002702), çɺʠʚʯʝʥʥʷ ʤoʞʣʠʚoʩʪi ʢʣiʥiʯʥoʛo ʟʘʩʪoʩʫʚʘʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʜʣʷ ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʟ ʨʝʬʨʘʢʪʝʨʥoʶ ʩʪʝʥoʢʘʨʜiʻʶè 

(ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0108U000565). 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  

ʧoʣiʧʰʝʥʥʷ ʙʝʟʧoʩʝʨʝʜʥiʭ i ʚiʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪiʚ ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ 

ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥoʢʘʨʜiʶ ʰʣʷʭoʤ ʟʘʩʪoʩʫʚʘʥʥʷ ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽ ʾʥʘ 

ʧiʜʩʪʘʚi ʚʠʚʯʝʥʥʷ ʧʘʪoʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥiʟʤiʚ ʚʧʣʠʚʫ ʥʘ ʤioʢʘʨʜ i ʧoʢʘʟʥʠʢʠ 

ʤʝʪʘʙoʣiʟʤʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

1. ʅʘ oʩʥoʚi ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜoʩʣiʜʞʝʥʴ ʚʩʪʘʥoʚʠʪʠ ʛoʣoʚʥi 

ʤʝʭʘʥiʟʤʠ ʚʧʣʠʚʫ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ i 

çʧoʨoʞʥiʭè iʥ'ʻʢʮiʡ ʚ ʤioʢʘʨʜ ʥʘ ʧʨoʮʝʩʠ ʘʥʛioʛʝʥʝʟʫ i ʩʪʘʥ ʩʫʜʠʥʥoʛo 

ʪoʥʫʩʫ. 

2. ɺ ʝʢʩʧʝʨʠʤʝʥʪi ʚʠʚʯʠʪʠ oʩoʙʣʠʚoʩʪi ʚʧʣʠʚʫ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʥʘ iʥʪʝʥʩʠʚʥiʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ 

ʣʽʧʽʜʽʚ ʧʨʠ iʥʬʘʨʢʪi ʤioʢʘʨʜʘ. 

3. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʥʘ ʤoʨʬoʤʝʪʨʠʯʥi i ʬʫʥʢʮioʥʘʣʴʥi 

ʧoʢʘʟʥʠʢʠ ʩʝʨʮʷ ʧʨʠ iʥʬʘʨʢʪi ʤioʢʘʨʜʘ. 

4. ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʥʘ ʙioʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥiʩʪʴ ʩʝʨʮʷ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫ iʥʬʘʨʢʪi ʤioʢʘʨʜʘ. 



33 
 

5. ɼoʩʣiʜʠʪʠ ʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧʨʠ ʣiʢʫʚʘʥʥi ʭʚoʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ 

ʩʪʝʥoʢʘʨʜiʶ i ʙʝʟʧʝʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥ̫  ʦʩʪʘʥʥʽʭ.  

6. ʈoʟʨoʙʠʪʠ ʘʣʛoʨʠʪʤ oʙʩʪʝʞʝʥʥʷ ʭʚoʨʠʭ ʟ ʨʝʬʨʘʢʪʝʨʥoʶ 

ʩʪʝʥoʢʘʨʜiʻʶ, ʱo ʫʩʢʣʘʜʥʝʥʘ ʩʝʨʮʝʚoʶ ʥʝʜoʩʪʘʪʥiʩʪʶ, ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ 

ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ NOGA XP. 

7. ʈoʟʨoʙʠʪʠ ʤʝʪoʜʠʢʫ ʪʨʘʥʩʝʥʜoʢʘʨʜiʘʣʴʥʠʭ iʥ'ʻʢʮiʡ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʧʨʠ ʨʝʬʨʘʢʪʝʨʥiʡ ʩʪʝʥoʢʘʨʜiʾ. 

8. ɼoʩʣiʜʠʪʠ ʪʘ ʧʦʨʽʚʥʷʪʠ ʝʬʝʢʪʠʚʥiʩʪʴ ʪʨʘʥʩʝʥʜoʢʘʨʜiʘʣʴʥʠʭ iʥ'ʻʢʮiʡ 

i ʚʥʫʪʨiʰʥʴoʚʝʥʥoʛo ʚʚʝʜʝʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ 

ʢʣiʪʠʥ ʧʨʠ ʪʷʞʢʠʭ ʬoʨʤʘʭ ʽʰʝʤiʯʥʦʾ ʭʚoʨoʙʠ ʩʝʨʮʷ, ʱo ʫʩʢʣʘʜʥʝʥʘ 

ʩʝʨʮʝʚoʶ ʥʝʜoʩʪʘʪʥiʩʪʶ i ʚʩʪʘʥoʚʠʪʠ ʥʘʡʙiʣʴʰ ʝʬʝʢʪʠʚʥi ʤʝʪoʜʠʢʠ 

ʚʠʢoʥʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ, 

ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ çʧoʨoʞʥiʭè iʥ'ʻʢʮiʡ.  

9. ʈoʟʨoʙʠʪʠ ʢoʤʧʣʝʢʩʥʫ ʧʨoʛʨʘʤʫ ʟʘʩʪoʩʫʚʘʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʷʢ ʝʪʘʧ ʧiʜʛoʪoʚʢʠ ʜo ʢoʨoʥʘʨʥoʛo 

ʰʫʥʪʫʚʘʥʥʷ ʧʨʠ ʩʪʝʥoʢʘʨʜiʾ ʥʘʧʨʫʛʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʩʠʩʪʦʣʽʯʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. 

10. Oʮiʥʠʪʠ ʝʬʝʢʪʠʚʥiʩʪʴ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʫ ʭʚoʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥoʢʘʨʜiʶ ʫ ʚiʜʜʘʣʝʥoʤʫ 

ʧoʩʪʪʨʘʥʩʧʣʘʥʪʘʮiʡʥoʤʫ ʧʝʨioʜi i ʨoʟʨoʙʠʪʠ ʘʣʛoʨʠʪʤ ʣiʢʫʚʘʥʥʷ. 

11. ɼoʩʣiʜʠʪʠ ʢʣiʥiʯʥʫ ʝʬʝʢʪʠʚʥiʩʪʴ ʨoʟʨoʙʣʝʥoʛo ʘʣʛoʨʠʪʤʫ ʣiʢʫʚʘʥʥʷ 

ʥʘ oʩʥoʚi ʚʠʚʯʝʥʥʷ ʚʠʞʠʚʘʥoʩʪi i ʷʢoʩʪi ʞʠʪʪʷ ʧʘʮiʻʥʪiʚ. 

ʆʙôʻʢʪ  ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʬʨʘʢʪʝʨʥʘ ʩʪʝʥoʢʘʨʜiʷ, ʤoʜʝʣʴoʚʘʥʠʡ 

ʛoʩʪʨʠʡ iʥʬʘʨʢʪ ʤioʢʘʨʜʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧoʢʘʟʥʠʢʠ, ʷʢi ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢiʩʪʴ ʞʠʪʪʷ, 

ʢʣiʥiʯʥʠʡ ʧʝʨʝʙiʛ, ʬʫʥʢʮioʥʘʣʴʥi oʩoʙʣʠʚoʩʪi, ʧʝʨʝʢʠʩʥʝ oʢʠʩʣʝʥʥʷ ʣiʧiʜiʚ, 

ʘʥʪʠoʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ, oʙʤiʥ ʣiʧiʜiʚ ʪʘ ʧʨoʛʥoʟ ʫ ʭʚoʨʠʭ ʟ ʩʝʨʮʝʚoʶ 

ʥʝʜoʩʪʘʪʥiʩʪʶ ʪʘ ʟʥʠʞʝʥoʶ ʩʢoʨoʪʣʠʚiʩʪʶ ʣiʚoʛo ʰʣʫʥoʯʢʘ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʧoʩʪʘʚʣʝʥi ʟʘʚʜʘʥʥʷ ʚʠʨiʰʫʚʘʣʠʩʷ ʟʘ 

ʜoʧoʤoʛoʶ ʢʣiʥiʯʥʠʭ, ʤoʨʬoʣoʛiʯʥʠʭ, iʤʫʥoʛiʩʪoʭiʤiʯʥʠʭ, ʬʫʥʢʮioʥʘʣʴʥʠʭ, 

ʣʘʙoʨʘʪoʨʥʠʭ, (ʚʠʚʯʝʥʥʷ ʙioʭiʤiʯʥoʛo ʩʪʘʪʫʩʫ) ʤʝʪoʜiʚ ʜoʩʣiʜʞʝʥʥʷ. 

Iʥʩʪʨʫʤʝʥʪʘʣʴʥi ʤʝʪoʜʠ ʚʢʣʶʯʘʣʠ ʝʣʝʢʪʨoʢʘʨʜioʛʨʘʬiʶ, ʝʭoʢʘʨʜioʛʨʘʬiʶ, 

ʚʝʢʪoʨ-ʝʭoʢʘʨʜioʛʨʘʬiʶ, ʢoʨoʥʘʨoʚʝʥʪʨiʢʫʣoʛʨʘʬiʶ, ʝʣʝʢʪʨoʤʝʭʘʥiʯʥʝ 

ʢʘʨʪʫʚʘʥʥʷ ʤioʢʘʨʜʘ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣiʟ ʧʨoʚoʜʠʚʩʷ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ 

ʤʝʪoʜiʚ ʧʘʨʘʤʝʪʨʠʯʥoʾ ʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥoʾ ʩʪʘʪʠʩʪʠʢʠ 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʨoʙoʪi oʪʨʠʤʘʥi ʥoʚi 

ʥʘʫʢoʚi ʜʘʥi, ʥʘ ʧiʜʩʪʘʚi ʷʢʠʭ ʨoʟʨoʙʣʝʥo ʥoʚʠʡ ʢoʤʧʣʝʢʩʥʠʡ ʪʘʢʪʠʯʥʠʡ 

ʧiʜʭiʜ ʱoʜo ʬoʨʤʫʚʘʥʥʷ ʥoʚoʛo ʥʘʧʨʷʤʢʫ ʚʠʨiʰʝʥʥʷ ʧʠʪʘʥʴ ʜiʘʛʥoʩʪʠʢʠ, 

ʧʘʪoʛʝʥʝʟʫ, ʪʘ ʢoʤʧʣʝʢʩʥoʛo ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥoʢʘʨʜiʶ ʟ 

ʚʠʢoʨʠʩʪʘʥʥʷʤ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪi ʙʫʚ ʟʘʧʨoʧoʥoʚʘʥʠʡ ʥoʚʠʡ ʧiʜʭiʜ, ʩʧʨʷʤoʚʘʥʠʡ ʥʘ 

ʧoʩʠʣʝʥʥʷ ʨʝʛʝʥʝʨʘʮiʾ ʤioʢʘʨʜʘ, ʟʘʩʥoʚʘʥʠʡ ʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʩʪoʚʙʫʨoʚʠʭ  

ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ, ʷʢʠʡ ʧoʢʘʟʘʚ ʩʚoʶ ʝʬʝʢʪʠʚʥiʩʪʴ i ʧʝʨʩʧʝʢʪʠʚʥiʩʪʴ ʜʣʷ 

ʣiʢʫʚʘʥʥʷ ʥʘʩʣiʜʢiʚ iʰʝʤiʾ ʤioʢʘʨʜʘ. 

ɺʧʝʨʰʝ ʥʘ oʩʥoʚi ʤoʨʬoʣoʛiʯʥʠʭ, ʙioʭiʤiʯʥʠʭ i ʬʫʥʢʮioʥʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨiʚ ʚʩʪʘʥoʚʣʝʥi ʝʬʝʢʪʠ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣ̔ʪʠʥ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫ iʥʬʘʨʢʪi ʤioʢʘʨʜʘ. ɺʧʝʨʰʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪi 

ʜoʚʝʜʝʥo ʧoʟʠʪʠʚʥʠʡ ʚʧʣʠʚ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo ʚʚʝʜʝʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ  ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʪ̔ʠʥ ʥʘ ʧʨoʮʝʩʠ ʥʝoʘʥʛioʛʝʥʝʟʫ ʧʨʠ ʛoʩʪʨoʤʫ 

iʥʬʘʨʢʪi ʤioʢʘʨʜʘ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʩʧʨʠʷʣʘ ʟʥʘʯʥoʤʫ ʧoʣiʧʰʝʥʥʶ ʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʚ ʟoʥi 

iʥʬʘʨʢʪʫ, ʱo ʧʨʠʟʚoʜʠʣʦ ʜo ʟʤʝʥʰʝʥʥʷ iʰʝʤiʾ ʚ ʧʨʠʢoʨʜoʥʥʠʭ ʟ iʥʬʘʨʢʪoʤ 

ʟoʥʘʭ ʪʘ iʰʝʤiʯʥoʛo ʫʰʢoʜʞʝʥʥʷ ʢʘʨʜioʤioʮʠʪiʚ ʚ ʮʠʭ ʦʙʣʘʩʪʷʭ, ʽ, ʚ 

ʨʝʟʫʣʴʪʘʪi, ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣoʱi ʨʫʙʮʷ ʪʘ ʧoʧʝʨʝʜʞʝʥʥʷ 

ʬoʨʤʫʚʘʥʥʷ ʘʥʝʚʨʠʟʤʠ ʩʝʨʮʷ.  

ɼoʚʝʜʝʥo, ʱo ʪʨʘʥʩʧʣʘʥʪoʚʘʥi ʢʣiʪʠʥʠ ʘʢʪʠʚʥo ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ 

ʬoʨʤʫʚʘʥʥi ʩʫʜʠʥ i ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʚ ʟoʥi ʨʫʙʮʶʚʘʥʥʷ, ʧʨʦʮʝʩ ʷʢʠʡ 

ʟʘʚʝʨʰʫʚʘʚʩʷ ʥʘ 21 ʜoʙʫ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ.   
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ɺ ʝʢʩʧʝʨʠʤʝʥʪi ʫʪoʯʥʝʥi ʤʝʭʘʥiʟʤʠ ʚʧʣʠʚʫ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ 

ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʪ̔ʠʥ ʧʨʠ ʛoʩʪʨoʤʫ iʥʬʘʨʢʪi 

ʤioʢʘʨʜʘ, ʷʢi ʧoʣʷʛʘʣʠ ʚ ʟʤʝʥʰʝʥʥi ʘʣʴʪʝʨʘʮiʾ ʤioʢʘʨʜʘ, ʚʠʢʣʠʢʘʥoʾ iʰʝʤiʻʶ, 

ʩʪʠʤʫʣʷʮiʾ ʧʨʠʨoʜʥʠʭ ʩʠʩʪʝʤ ʘʥʪʠoʢʩʠʜʘʥʪʥoʛo ʟʘʭʠʩʪʫ, ʛʘʣʴʤʫʚʘʥʥi 

ʧʨoʮʝʩiʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ i ʟʥʠʞʝʥʥi ʝʢʩʧʨʝʩiʾ 

ʘʥʪʠoʢʩʠʜʘʥʪʥʠʭ ʙiʣʢiʚ ʧʣʘʟʤʠ ʢʨoʚi. ʊʘʢʠʤ ʯʠʥoʤ, ʪʨʘʥʩʧʣʘʥʪʘʮiʷ 

ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ  ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʪ̔ʠʥ ʜoʟʚoʣʷʣʘ oʧʪʠʤiʟʫʚʘʪʠ 

oʙʤiʥ ʢʠʩʥʶ ʢʘʨʜioʤo̔ʮʠʪʘʤʠ i ʩʪʘʙiʣiʟʫʚʘʪʠ ʧʨoʮʝʩʠ ʘʝʨoʙʥoʛo i 

ʘʥʘʝʨoʙʥoʛo ʛʣiʢoʣiʟʫ.  

ɺʧʝʨʰʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪi ʧoʢʘʟʘʥo, ʱo ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʪ̔ʠʥ ʩʧʨʠʷʣʘ ʘʢʪʠʚʘʮiʾ ʢoʤʧʝʥʩʘʪoʨʥʠʭ 

ʤʝʭʘʥiʟʤiʚ ʩʝʨʮʝʚo-ʩʫʜʠʥʥoʾ ʩʠʩʪʝʤʠ, ʩʧʨʷʤoʚʘʥʠʭ ʥʘ ʥoʨʤʘʣiʟʘʮiʶ ʨʝʘʢʮiʾ 

ʤioʢʘʨʜʘ ʥʘ ʩʪʨʝʩ.   

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜoʩʣiʜʞʝʥʥʷʤʠ ʧoʢʘʟʘʥo, ʱo ʢʣiʪʠʥʥʘ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʟʥʘʯʥo ʧoʢʨʘʱʫʚʘʣʘ ʩʪʨʫʢʪʫʨʫ ʧoʩʪiʥʬʘʨʢʪʥoʛo ʩʝʨʮʷ, ʱo 

ʧʨʦʷʚʣʷʣʦʩʷ ʚ ʟʤʝʥʰʝʥʥi ʟoʥʠ ʨʫʙʮʷ i ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʚiʜʧoʚiʜʥo, 

ʟʙiʣʴʰʝʥʥi ʢiʣʴʢoʩʪi ʩʫʜʠʥ i ʚiʜʩoʪʢʘ ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ. 

ʅʘʡʢʨʘʱi ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʜoʩʷʛʥʫʪi ʧʨʠ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʤʫ ʚʚʝʜʝʥʥi, ʱo 

ʚʠʤʘʛʘʻ ʧiʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥoʛo ʬʘʢʪʫ ʧʨʠ ʢʣiʥiʯʥoʤʫ ʜoʩʣiʜʞʝʥʥi. ʊʘʢʠʡ 

ʝʬʝʢʪ ʧoʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʘʫʪoʣoʛiʯʥʽ ʤʝʟʝʥʭiʤʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ 

ʚoʣoʜiʶʪʴ ʚʠʩoʢʠʤʠ ʘʜʛʝʟʠʚʥʠʤʠ ʚʣʘʩʪʠʚoʩʪʷʤʠ ʽ ʧʨʠ iʥʪʨʘʢoʨoʥʘʨʥoʤʫ 

ʚʚʝʜʝʥʥi ʤʦʞʝ ʚiʜʙʫʚʘʪʠʩʷ ʯʘʩʪʢoʚʝ ʪʨoʤʙʫʚʘʥʥʷ ʩʫʜʠʥ 

ʤiʢʨoʮʠʨʢʫʣʷʪoʨʥoʛo ʨʫʩʣʘ, ʱo ʤʦʞʝ ʧʨʠʟʚoʜʠʪʠ ʜo ʨoʟʰʠʨʝʥʥʷ ʟoʥʠ 

iʰʝʤiʾ. ʉʝʣʝʢʪʠʚʥʝ ʽʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥoʶ ʢoʥʮʝʥʪʨʘʮiʻʶ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʣoʢʘʣʴʥo ʚ ʟoʥi 

iʰʝʤiʾ i ʛiʙʝʨʥʫʶʯoʛo ʤioʢʘʨʜʘ, ʽ ʮʝ ʧiʜʩʠʣʶʻ ʣiʢʫʚʘʣʴʥʠʡ ʝʬʝʢʪ. 

ɺʥʫʪʨiʰʥʴoʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʧʨoʜʝʤoʥʩʪʨʫʚʘʣo ʩʝʨʝʜʥi ʧoʢʘʟʥʠʢʠ ʤiʞ ʜʚoʤʘ 

ʚʠʱʝʟʛʘʜʘʥʠʤʠ ʤʝʪoʜʘʤʠ ʜʦʩʪʘʚʢʠ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ. 

ɼoʚʝʜʝʥo, ʱo ʢʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʧʨʠ ʙʫʜʴ-ʷʢoʤʫ ʩʧoʩoʙi 

ʚʚʝʜʝʥʥʷ, ʧoʟʠʪʠʚʥo ʚʧʣʠʚʘʻ ʥʘ ʤoʨʬoʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʫ ʚʠʛʣʷʜi 
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ʟʤʝʥʰʝʥʥʷ ʨoʟʤiʨiʚ ʨʫʙʮʷ ʧʨʠ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ ʨʝʤoʜʝʣʶʚʘʥʥi, ʟʙiʣʴʰʝʥʥʷ 

ʢiʣʴʢoʩʪi ʥoʚoʩʪʚoʨʝʥʠʭ ʩʫʜʠʥ i ʟʙiʣʴʰʝʥʥʷ ʚiʜʩoʪʢʘ ʟʙʝʨʝʞʝʥʠʭ 

ʢʘʨʜʽʦʤioʮʠʪiʚ. ʎʝ ʚiʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥoʢ ʭoʫʤiʥʛʘ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʚ ʟoʥʫ iʰʝʤiʾ ʪʘ ʩʧiʣʴʥoʩʪi ʜʚoʭ 

ʤʝʭʘʥiʟʤʽʚ ï ʙʝʟʧoʩʝʨʝʜʥʴoʛo ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʚ ʢʣiʪʠʥʠ ʝʥʜoʪʝʣiʶ ʩʫʜʠʥ 

ʩʝʨʮʷ ʽ ʧʘʨʘʢʨʠʥʥoʛo ʝʬʝʢʪʫ.   

ɹʫʣʘ ʚʠʩʫʥʫʪʘ ʛiʧoʪʝʟʘ ʤoʞʣʠʚʦʩʪʽ ʧʨʠʩʢoʨʝʥʥʷ ʥʝoʘʥʛioʛʝʥʝʟʫ ʧiʩʣʷ 

ʚʠʢoʥʘʥʥʷ iʥ'ʻʢʮiʡ ʚ ʤioʢʘʨʜ ʟʘ ʨʘʭʫʥoʢ ʟʘʧʘʣʴʥoʾ ʨʝʘʢʮiʾ ʚ ʦʙʣʘʩʪ ̔

ʘʣʴʪʝʨʘʮiʾ. ɸʣʝ ʧʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʩʫʙôʻʢʪʽʚ ʟ çʧʦʨʦʞʥʽʤʠè 

ʽʥôʻʢʮʽʷʤʠ ʚ ʩʝʨʮʝʚʠʡ ʤôʷʟ, ʥʝ ʙʫʣʦ oʪʨʠʤʘʥʦ ʜoʩʪoʚiʨʥoʾ ʨiʟʥʠʮi. ʂʨiʤ ʪoʛo, 

ʚiʜʙʫʚʘʣʦʩʷ ʨoʟʨoʩʪʘʥʥʷ ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ ʚ ʤiʩʮi iʥ'ʻʢʮiʾ, ʱo ʧoʩʠʣʶʚʘʣʦ 

ʨʷʜ ʧoʢʘʟʥʠʢiʚ. ɼʘʥʠʡ ʬʘʢʪ ʙʫʣʦ ʧiʜʪʚʝʨʜʞʝʥʦ ʧiʜ ʯʘʩ ʛiʩʪoʣoʛiʯʥoʛo 

ʜoʩʣiʜʞʝʥʥʷ ʩʝʨʜʝʮʴ ʧiʩʣʷ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

Oʪʨʠʤʘʥi ʥoʚi ʟʥʘʥʥʷ ʧʨo ʢʣiʥiʯʥʫ ʝʬʝʢʪʠʚʥiʩʪʴ ʽ ʙʝʟʧʝʯʥiʩʪʴ 

ʚʠʢoʨʠʩʪʘʥʥʷ ʤʝʪoʜʫ ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ iʤʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧʨʠ ʢoʤʧʣʝʢʩʥoʤʫ 

ʧiʜʭoʜi ʜo ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʟ iʰʝʤiʯʥoʶ ʜʠʩʬʫʥʢʮiʻʶ ʤioʢʘʨʜʘ ʚ ʧoʻʜʥʘʥʥʽ 

ʟ ʢʦʤʧʣʝʢʩʥoʶ ʤʝʜʠʢʘʤʝʥʪoʟʥoʶ ʪʝʨʘʧiʻʶ.  

ɺʧʝʨʰʝ ʥʘʫʢoʚo oʙˇʨʫʥʪoʚʘʥʘ ʙʝʟʧʝʯʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ʤʝʪoʜʫ 

ʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ iʤʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣʽʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʫ ʭʚoʨʠʭ ʟ ʨʝʬʨʘʢʪʝʨʥʦʶ ʩʪʝʥoʢʘʨʜiʻʶ. 

ɺʩʪʘʥoʚʣʝʥo ʧoʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʪʨʘʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ 

ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʥʘ ʢʣiʥiʯʥʠʡ ʧʝʨʝʙiʛ 

ʟʘʭʚoʨʶʚʘʥʥʷ, ʜʠʥʘʤiʢʫ ʬʫʥʢʮioʥʘʣʴʥoʛo ʢʣʘʩʫ ʩʪʝʥoʢʘʨʜiʾ i ʧʝʨʝʙiʛ 

ʭʨoʥiʯʥoʾ ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi ʫ ʭʚoʨʠʭ ʥʘ ʽʰʝʤiʯʥʫ ʭʚoʨoʙʫ ʩʝʨʮʷ. 

ɼʘʥʘ oʮiʥʢʘ ʚʥʫʪʨiʰʥʴoʩʝʨʮʝʚoʾ ʛʝʤoʜʠʥʘʤiʢʠ i ʩʢoʨoʯʫʚʘʣʴʥoʾ 

ʬʫʥʢʮiʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʚiʜʜʘʣʝʥoʤʫ ʧoʩʪʪʨʘʥʩʧʣʘʥʪʘʮiʡʥoʤʫ ʧʝʨioʜi, 

oʙˇʨʫʥʪoʚʘʥo ʧoʢʨʘʱʝʥʥʷ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ ʧʨʠ ʨiʟʥʠʭ ʤʝʪoʜʘʭ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ i ʥʘʫʢoʚo ʜoʚʝʜʝʥi 

ʧʝʨʝʚʘʛʠ ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʛo ʰʣʷʭʫ ʚʚʝʜʝʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. 
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ɺʧʝʨʰʝ ʥʘʫʢoʚo oʙˇʨʫʥʪoʚʘʥʘ ʜoʮiʣʴʥiʩʪʴ ʝʣʝʢʪʨoʤʝʭʘʥiʯʥoʛo 

ʢʘʨʪʫʚʘʥʥʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ ʤʝʪoʶ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʛʽʙʝʨʥʦʚʘʥʦʛʦ ʤʽʦʢʘʨʜʘ. 

ʈʝʢoʤʝʥʜoʚʘʥo ʜʠʥʘʤiʯʥʝ ʩʧoʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮiʻʥʪʘʤʠ ʯʝʨʝʟ 1, 3, 6 ʪʘ 12 

ʤiʩʷʮiʚ. ɼoʮiʣʴʥʠʤ ʻ ʧoʚʪoʨʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʯʝʨʝʟ 12 

ʤiʩʷʮiʚ  ʧiʩʣʷ ʧʝʨʚʠʥʥoʛo ʚʚʝʜʝʥʥʷ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘʩʪoʩʫʚʘʥʥʷ ʤʝʪoʜʫ 

ʪʨʘʥʩʝʥʜoʤioʢʘʨʜiʘʣʴʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧʨʠ iʰʝʤiʯʥiʡ ʜʠʩʬʫʥʢʮiʾ ʤioʢʘʨʜʘ 

ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʬʫʥʢʮioʥʘʣʴʥoʛo ʢʣʘʩʫ ʩʪʝʥoʢʘʨʜiʾ i ʭʨoʥiʯʥoʾ ʩʝʨʮʝʚoʾ 

ʥʝʜoʩʪʘʪʥoʩʪi, ʧoʢʨʘʱʝʥʥʶ ʷʢoʩʪi ʞʠʪʪʷ ʭʚoʨʠʭ. 

ɽʣʝʢʪʨoʤʝʭʘʥiʯʥʝ ʢʘʨʪʫʚʘʥʥʷ ʤoʞʝ ʚʠʢoʥʫʚʘʪʠʩʷ ʟ ʤʝʪoʶ oʧʪʠʤiʟʘʮiʾ 

ʚʠʢoʨʠʩʪʘʥʥʷ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʚ ʢʣiʥiʯʥiʡ ʧʨʘʢʪʠʮi. 

ʇʨʘʢʪʠʯʥiʡ oʭoʨoʥi ʟʜoʨoʚ'ʷ ʟʘʧʨoʧoʥoʚʘʥi: ʩʧoʩiʙ iʥ'ʻʢʮiʡ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʘʫʪoʣoʛiʯʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʚ ʟoʥʠ 

ʛiʙʝʨʥoʚʘʥoʛo ʤioʢʘʨʜʘ, ʧʨʠ ʮʴoʤʫ ʫʥʠʢʘʶʯʠ iʥ'ʻʢʮiʡ ʚ oʙʣʘʩʪʴ ʚʝʨʭiʚʢʠ, 

ʤiʪʨʘʣʴʥoʛo ʢʣʘʧʘʥʘ ʯʝʨʝʟ ʚʠʩoʢʠʡ ʨʠʟʠʢ ʧʝʨʬoʨʘʮiʾ i ʚ oʙʣʘʩʪi ʨʝʻʩʪʨʘʮiʾ 

ʧoʪʝʥʮiʘʣiʚ ʧʫʯʢʘ ɻiʩʘ ʯʝʨʝʟ ʨʠʟʠʢ ʨoʟʚʠʪʢʫ ʙʣoʢʘʜʠ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ˉ43994); ʩʧoʩiʙ ʚʚʝʜʝʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ 

ʫ ʚʫʩʪʷ ʢoʨoʥʘʨʥʠʭ ʘʨʪʝʨiʡ ʟʘ ʜoʧoʤoʛoʶ ʢʘʪʝʪʝʨiʚ Judkins Left ʪʘ Judkins 

Right ʚʚoʜʠʣʠ ʘʫʪoʣoʛiʯʥ ̔ʤʝʟʝʥʭiʤʘʣʴʥ ̔ʩʪʦʚʙʫʨʦʚ ̔ʢʣʽʪʠʥʠ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ˉ56597). ɿʘʛʘʣʴʥʘ ʢiʣʴʢiʩʪʴ ʚʚʝʜʝʥʠʭ ʢʣiʪʠʥ ï 50 000 000. 

ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪoʣoʛiʯʥʠʭ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ 

ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʤoʞʝ ʚʠʢoʨʠʩʪoʚʫʚʘʪʠʩʷ ʥʘ ʝʪʘʧi ʧiʜʛoʪoʚʢʠ ʜo ʚʠʢoʥʘʥʥʷ 

ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʤioʢʘʨʜʫ ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʫ ʭʚoʨʠʭ ʥʘ ʽh ʝʤiʯʥʫ ʭʚoʨoʙʫ 

ʩʝʨʮʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮiʡʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʚʧʨoʚʘʜʞʝʥi ʚ ʧʨʘʢʪʠʢʫ i 

ʰʠʨoʢo ʚʠʢoʨʠʩʪoʚʫʶʪʴʩʷ ʚ ʣiʢʫʚʘʣʴʥoʤʫ ʧʨoʮʝʩi ʚiʜʜiʣʫ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʪʘ 

ʭiʨʫʨʛiʾ ʩʝʨʮʷ ɼʝʨʞʘʚʥoʾ ʫʩʪʘʥoʚʠ çʅʘʮioʥʘʣʴʥʠʡ iʥʩʪʠʪʫʪ ʭiʨʫʨʛiʾ ʪʘ 

ʪʨʘʥʩʧʣʘʥʪoʣoʛiʾ iʤʝʥi O. O. ʐʘʣiʤoʚʘè ʅɸʄʅ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʜoʩʣiʜʞʝʥʥʷ ʚʢʣʶʯʝʥi ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨoʮʝʩ ʮʠʢʣʫ ʧo ʩʧʝʮiʘʣʴʥoʩʪi 
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çʊʨʘʥʩʧʣʘʥʪoʣoʛiʷè ʍʘʨʢiʚʩʴʢoʾ ʤʝʜʠʯʥoʾ ʘʢʘʜʝʤiʾ ʧiʩʣʷʜʠʧʣoʤʥoʾ oʩʚiʪʠ 

ʄOɿ ʋʢʨʘʾʥʠ. Oʪʨʠʤʘʥo ʛʘʣʫʟʝʚʝ ʥoʚoʚʚʝʜʝʥʥʷ ʥʘ ʨoʟʨoʙʣʝʥi ʩʧoʩoʙʠ 

ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʟ ʨʝʬʨʘʢʪʝʨʥʦʶ ʩʪʝʥʦʢʘʨʜʽʻʶ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. Iʜʝʷ ʜʠʩʝʨʪʘʮiʡʥoʾ ʨoʙoʪʠ, 

oʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʪʘ ʩʧoʩoʙiʚ ʾʭ ʚʠʨiʰʝʥʥʷ ʥʘʣʝʞʘʪʴ ʘʚʪoʨʫ. 

ɸʚʪoʨoʤ oʩoʙʠʩʪo ʧʨoʚʝʜʝʥo ʘʥʘʣiʟ ʚiʪʯʠʟʥʷʥoʾ ʪʘ ʟʘʨʫʙiʞʥoʾ ʣiʪʝʨʘʪʫʨʠ ʟʘ 

ʧʨoʙʣʝʤoʶ, iʥʬoʨʤʘʮiʡʥʠʡ ʧoʰʫʢ, ʥʘʙiʨ ʢʣiʥiʯʥoʛo ʤʘʪʝʨiʘʣʫ, ʚʠʙiʨ ʪʘ 

oʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪoʜiʚ ʜoʩʣiʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ oʙʨoʙʢʘ oʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, 

ʧiʜʛoʪoʚʣʝʥo ʜo ʜʨʫʢʫ ʥʘʫʢoʚi ʩʪʘʪʪi, oʢʨʝʤi ʨoʟʜiʣʠ ʜo ʥʘʚʯʘʣʴʥoʛo 

ʧoʩiʙʥʠʢʘ ʜʣʷ ʩʪʫʜʝʥʪiʚ, ʟʘʷʚʢʠ ʥʘ ʟʘʧʨoʧoʥoʚʘʥi ʚʠʥʘʭoʜʠ. ɸʚʪʦʨ ʻ 

ʩʧʽʚʘʚʪʦʨʦʤ ʤʦʥʦʛʨʘʬʽʾ. ɸʚʪoʨ ʧʨʠʡʤʘʚ ʫʯʘʩʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜoʩʣiʜʞʝʥʥʷʭ. ɸʚʪoʨ ʩʘʤoʩʪiʡʥo ʚʠʢoʥʫʚʘʚ ʙiʣʴʰiʩʪʴ oʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ 

ʙiʣʴʰoʩʪi ʭʚoʨʠʭ, ʚʢʣʶʯʝʥʠʭ ʚ ʜoʩʣiʜʞʝʥʥʷ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʦʣʦʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ: ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɿʜoʨoʚôʷ ʣʶʜʠʥʠ ʫ ʩʫʯʘʩʥoʤʫ ʩʚiʪi: ʧʠʪʘʥʥʷ ʤʝʜʠʯʥoʾ ʥʘʫʢʠ ʪʘ 

ʧʨʘʢʪʠʢʠè (ʤ. Oʜʝʩʘ, 2013 ʨ.); ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɻʝʥʝʪʠʯʥʘ ʽ ʨʝʛʝʥʝʨʘʪʠʚʥʘ ʤʝʜʠʮʠʥʘ: ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠè (ʤ. ʂʠʾʚ, 2010 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥi ʧʠʪʘʥʥʷ ʩʫʯʘʩʥoʾ ʤʝʜʠʮʠʥʠ: ʥʘʫʢoʚi ʜʠʩʢʫʩi èʾ  

(ʤ. ʃʴʚiʚ, 2013 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥi 

ʜoʩʷʛʥʝʥʥʷ ʤʝʜʠʯʥʠʭ ʥʘʫʢoʚʠʭ ʜoʩʣiʜʞʝʥʴ ʚ ʋʢʨʘʾʥi ʪʘ ʢʨʘʾʥʘʭ ʙʣʠʞʥʴoʛo 

ʟʘʨʫʙiʞʞʷè (ʤ. ʂʠʾʚ, 2013 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɺiʪʯʠʟʥʷʥʘ ʪʘ ʩʚiʪoʚʘ ʤʝʜʠʮʠʥʘ: ʚʠʤoʛʠ ʩʴoʛoʜʝʥʥʷè (ʤ. ɼʥʧ̔ʨoʧʝʪʨoʚʩʴʢ, 

2013 ʨ.); ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥi ʧʠʪʘʥʥʷ ʢʣiʥiʯʥoʾ 

ʢʘʨʜioʣoʛi èʾ (ʤ. ɼʦʥʝʮʴʢ, 2013 ʨ.); ʄiʞʥʘʨoʜʥ̔ʡ ʥʘʫʢoʚo-ʧʨʘʢʪʠʯʥʽʡ 

ʢoʥʬʝʨʝʥʮi ,ʾ ʧʨʠʩʚʷʯʝʥoʾ 100-ʨiʯʯʶ ʚiʜ ʜʥʷ ʥʘʨoʜʞʝʥʥʷ ʧʨoʬʝʩoʨʘ  

ɸ. ʇ. ʇʝʣʝʱʫʢʘ çɸʢʪʫʘʣʴʥi ʧʠʪʘʥʥʷ ʚʥʫʪʨiʰʥoɹʾ ʤʝʜʠʮʠʥʠè  

(ʤ. ʂʠʾʚ, 2013 ʨ.); I ɭʚʨʘʟʡ̔ʩɹʢʦʤʫ ʟôʾ ʟʜʽ ʧʘʪʦʬʟ̔̔ʦʣʦʛʚ̔, ʧʨʠʩʚʷʯʝʥʦʤʫ  

80-ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʧʘʪʦʬʟ̔̔ʦʣʦʛʽʽ ʂʘʟʅʄʋ ʤ̔ʝʥ̔ ʉ. ɼ. ɸʩʬʝʥʜʽ̫ ʨʦʚʘ 
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çʇʘʪʦʣʦʛʽʯʥʘ ʬ̔ʟ̔ʦʣʦʛʽ̫ : ʩʫʯʘʩʥʠʡ ʩʪʘʥ, ʧʨʦʙʣʝʤʠ  ̔ʧʝʨʩʧʝʢʪʠʚʠè (ʤ. ɸʣʤʘʪʠ, 

2013 ʨ.) 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 33 ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʟ ʥʠʭ  

ʤʦʥʦʛʨʘʬʽʷ, 17 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 5 ʩʪʘʪʝʡ ʫ 

ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, 8 ʪʝʟ ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ, 2 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 



40 
 

ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅI ʋʗɺʃɽʅʅʗ ʇʈO ʈɽʌʈɸʂʊɽʈʅʋ ʉʊɽʅOʂɸʈɼIʖ, 

ʄɽʊOɼʀ ɰɰ ʃIʂʋɺɸʅʅʗ I ʈɽɻɽʅɽʈɸʎIʖ ʉɽʈʎʗ 

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1. Oʩoʙʣʠʚoʩʪi ʜiʘʛʥoʩʪʠʢʠ ʪʘ ʧiʜʭoʜʠ ʜo ʤʝʜʠʢʘʤʝʥʪoʟʥoʛo i 

ʥʝʤʝʜʠʢʘʤʝʥʪoʟʥoʛo ʣiʢʫʚʘʥʥʷ ʨʝʬʨʘʢʪʝʨʥoʾ ʩʪʝʥoʢʘʨʜi  ʾ

ʉʝʨʮʝʚʘ ʥʝʜoʩʪʘʪʥiʩʪʴ, ʱo ʚʠʢʣʠʢʘʻʪʴʩʷ Iʍʉ ʘʙo ʢʘʨʜʠoʤioʧʘʪiʷʤʠ, ʻ 

oʜʥʠʤ ʟ ʥʘʡʚʘʞʯʠʭ ʟʘʭʚoʨʶʚʘʥʴ ʟ ʧoʛʘʥʠʤ ʧʨoʛʥoʟoʤ [110].  ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʝʣʠʢʠʡ ʘʨʩʝʥʘʣ ʤʝʜʠʢʘʤʝʥʪoʟʥʠʭ ʧʨʝʧʘʨʘʪiʚ i ʭiʨʫʨʛiʯʥʠʭ ʚʠʜiʚ ʣʠʢʫʚʘʥʥʷ, 

ʥʘ ʜʘʥʠʡ  ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʝ ʯʠʩʣo ʭʚoʨʠʭ ʥʘ ʩʪʝʥoʢʘʨʜiʶ, ʫ ʷʢʠʭ 

ʭiʨʫʨʛiʯʥʝ ʚʪʨʫʯʘʥʥʷ ʟ ʨiʟʥʠʭ ʧʨʠʯʠʥ ʥʝʤoʞʣʠʚo, ʘ ʤʝʜʠʢʘʤʝʥʪoʟʥʘ ʪʝʨʘʧiʷ 

ʥʝʜoʩʪʘʪʥʴo ʝʬʝʢʪʠʚʥʘ [96, 277]. ʈʉ ʙʫʣo ʟʘʧʨoʧoʥoʚʘʥo ʚ 2002 ʨoʮi 

oʙ'ʻʜʥʘʥoʶ ʛʨʫʧoʶ ɭʚʨoʧʝʡʩʴʢoʛo ʪoʚʘʨʠʩʪʚʘ ʢʘʨʜioʣoʛiʚ ʟ ʣiʢʫʚʘʥʥʷ 

ʨʝʬʨʘʢʪʝʨʥoʾ ʩʪʝʥoʢʘʨʜiʾ: ʮʝ ʭʨoʥiʯʥʠʡ ʩʪʘʥ (ʱo ʪʨʠʚʘʻ ʙiʣʴʰʝ 3 ʤiʩʷʮiʚ), i 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥiʩʪʶ ʩʪʝʥoʢʘʨʜiʾ, ʧʨʠʯʠʥoʶ ʷʢoʾ ʻ ʥʝʜoʩʪʘʪʥiʩʪʴ 

ʢoʨoʥʘʨʥoʛo ʢʨoʚooʙiʛʫ (ʥʘ ʪʣi ʫʨʘʞʝʥʥʷ ʢoʨoʥʘʨʥʠʭ ʘʨʪʝʨiʡ),  

ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ ʚʘʞʢʠʤʠ ʢʣiʥiʯʥʠʤʠ ʩʠʤʧʪoʤʘʤʠ, ʷʢi ʥʝ ʚʜʘʻʪʴʩʷ 

ʢoʥʪʨoʣʶʚʘʪʠ ʢoʤʙiʥoʚʘʥoʶ ʤʝʜʠʢʘʤʝʥʪoʟʥoʶ ʪʝʨʘʧiʻʶ ʚ ʤʘʢʩʠʤʘʣʴʥo 

ʧʝʨʝʥoʩʠʤʠʭ ʜoʟʘʭ ʧʨʠ ʥʝʤoʞʣʠʚoʩʪi ʚʠʢoʥʘʪʠ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʶ ʤioʢʘʨʜʘ 

(ʯʝʨʝʟʰʢiʨʥʘ ʢoʨoʥʘʨʥʘ ʘʥʛioʧʣʘʩʪʠʢʘ ʘʙo ɸʂʐ) [156, 179, 277].  ɺiʜoʤo, ʱo 

ʈʉ ʙʫʚʘʻ ʜʚoʭ ʚʠʜiʚ: ʛoʩʪʨʘ i ʭʨoʥiʯʥʘ.   

ɸʪʝʨoʩʢʣʝʨoʟ ʥʝ ʻ ʣiʥiʡʥʠʤ ʧʨoʮʝʩoʤ, ʮʝ ʩʢoʨiʰʝ ʟʘʭʚoʨʶʚʘʥʥʷ, ʱo 

ʤʘʻ ʬʘʟʠ ʩʪʘʙiʣʴʥoʩʪi i ʥʝʩʪʘʙiʣʴʥoʩʪi. ʈʘʧʪoʚi ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥi ʟʤiʥʠ 

ʩʠʤʧʪoʤʘʪʠʢʠ ʻ ʥʘʩʣiʜʢoʤ ʨiʟʥoʛo ʩʪʫʧʝʥʷ ʜʝʩʪʨʫʢʮiʾ ʙʣʷʰʢʠ [95, 128, 192, 

251].  ʍʚoʨʠʡ ʟ ʈʉ ʤʘʻ ʚʠʨʘʞʝʥʝ oʙʤʝʞʝʥʥʷ ʟʚʠʯʘʡʥoʾ ʬiʟʠʯʥoʾ ʘʢʪʠʚʥoʩʪi 

ʘʙo ʥʝ ʟʜʘʪʥʠʡ ʾʾ ʚʠʢoʥʫʚʘʪʠ ʙʝʟ ʜʠʩʢoʤʬoʨʪʫ (ʌʂ ʟʘ ʂʘʥʘʜʩʴʢoʶ 

ʢʣʘʩʠʬiʢʘʮiʻʶ III -IV). ʋ ʪʘʢʠʭ ʭʚoʨʠʭ ʻ oʙ'ʻʢʪʠʚʥi ʜoʢʘʟʠ iʰʝʤiʾ ʤioʢʘʨʜʘ ʧiʜ 

ʯʘʩ ʧʨoʙʠ ʟ ʬiʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʩʪʨʝʩ-ʝʭoʢʘʨʜioʛʨʘʬiʾ, ʩʮʠʥʪʠʛʨʘʬiʾ 

ʤioʢʘʨʜʘ ʪʘ iʥʰʠʭ oʙʩʪʝʞʝʥʥʷʭ. ʉʠʤʧʪoʤʠ ʪʷʞʢoʾ ʩʪʝʥoʢʘʨʜiʾ ʟʙʝʨiʛʘʶʪʴʩʷ 
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ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥo ʧʝʨʝʥoʩʠʤʫ çʘʛʨʝʩʠʚʥʫè ʘʥʪʠʘʥʛiʥʘʣʴʥʫ 

ʪʝʨʘʧiʶ. ɼʝʷʢi ʭʚoʨi ʥʝ ʟʜʘʪʥi ʧʝʨʝʥoʩʠʪʠ ʪʨʘʜʠʮiʡʥʫ ʘʥʪiʘʥʛiʘʣʴʥʫʶ 

ʪʝʨʘʧiʶ  ʯʝʨʝʟ ʧoʷʚʫ ʧoʙiʯʥʠʭ ʝʬʝʢʪiʚ ʧʨʝʧʘʨʘʪiʚ [95].   

ʈʉ ʩʣiʜ ʚiʜʨiʟʥʷʪʠ ʚiʜ ʛoʩʪʨoʛo ʢoʨoʥʘʨʥoʛo ʩʠʥʜʨoʤʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʥʝʩʪʘʙiʣʴʥʫ ʩʪʝʥoʢʘʨʜiʶ ʪʘ Iʄ. ɼʠʬʝʨʝʥʮiʘʮiʷ ʈʉ ʚiʜ ʥʝʟʚoʨoʪʥoʛo 

ʥʝʢʨoʟʫ, ʪoʙʪo iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ, ʧʨoʚoʜʠʪʴʩʷ ʥʘ ʧiʜʩʪʘʚi ʩʝʨiʡʥoʾ ʨʝʻʩʪʨʘʮiʾ 

ɽʂɻ i ʚʠʟʥʘʯʝʥʥʷ ʩʠʨoʚʘʪʢoʚʠʭ ʤʘʨʢʝʨiʚ ʧoʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʘ, ʚʢʣʶʯʘʶʯʠ 

iʟoʬoʨʤʠ ʢʨʝʘʪiʥiʥʢiʥʘʟʠ (ʂʌʂ-ʄɺ) ʪʘ ʢʘʨʜiʘʣʴʥʠʡ ʪʨoʧoʥʠʥ (I ʘʙo T).  

  ɸʣʛoʨʠʪʤ ʣiʢʫʚʘʥʥʷ ʈʉ ʚʢʣʶʯʘʻ ʚʠʢoʨʠʩʪʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥo  ʾ

ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ (ʪʘʙʣ. 1.1): ʙʝʪʘ-ʘʜʨʝʥoʙʣoʢʘʪoʨʠ, ʥiʪʨʘʪʠ, 

ʘʥʪʠʪʨoʤʙoʮʠʪʘʨʥi ʧʨʝʧʘʨʘʪʠ, ʘʥʪʠʢoʘʛʫʣʷʥʪʠ, ʩʪʘʪʠʥʠ, iʥʛiʙʠʪoʨʠ 

ʘʥʛioʪʝʥʟiʥ-ʢoʥʚʝʨʪʫʶʯoʛo ʬʝʨʤʝʥʪʫ ʪʘ iʥ. ʇʨʠ oʧʪʠʤʘʣʴʥoʤʫ 

ʤʝʜʠʢʘʤʝʥʪoʟʥoʤʫ ʣiʢʫʚʘʥʥi ʭʚoʨi oʙoʚôʷʟʢoʚo ʧoʚʠʥʥi oʪʨʠʤʫʚʘʪʠ 

ʘʥʪʠʪʨoʤʙoʮʠʪʘʨʥi ʧʨʝʧʘʨʘʪʠ ï ʘʩʧiʨʠʥ ʚ ʜoʟi 75ï162 ʤʛ ʱoʜʥʷ i / ʘʙo 75 ʤʛ 

ʢʣoʧiʜoʛʨʝʣʶ (ʧʨʘʩʫʛʨʝʣʶ 10 ʤʛ) ʱoʜʥʷ (ʷʢoɦ ʭʚoʨʠʡ ʥʝ ʧʝʨʝʥoʩʠʪʴ 

ʣiʢʫʚʘʥʥʷ ʘʩʧiʨʠʥoʤ).  

ʊʘʙʣʠʮʷ 1.1  

Oʧʪʠʤʘʣʴʥʝ ʤʝʜʠʢʘʤʝʥʪoʟʥʝ ʣiʢʫʚʘʥʥʷ ʈʉ (COURAGE-trial  2007, 

ACCF/AHA  2013) 

ɸʮʝʪʠʣʩʘʣiʮʠʣoʚʘ ʢʠʩʣoʪʘ 75ς162 ʤʛ 

ʂʣoʧiʜoʛʨʝʣʴ 75 ʤʛ ʘʙo ʧʨʘʩʫʛʨʝʣʴ 10 ʤʛ 

ɺʘʨʬʘʨʠʥ ï ʤoʥoʪʝʨʘʧiʷ (ʄʅɺ 2,5ς3,5) ʘʙo ʚ ʧoʻʜʥʘʥʥi ʟ ɸʉʂ (ʄʅɺ 2,0ς3,0) 

ɹʝʪʘ-ʘʜʨʝʥoʙʣoʢʘʪoʨ ʪʨʠʚʘʣoʾ ʜiʾ 

ɸʥʪʘʛoʥiʩʪʠ ʢʘʣʴʮiʷ (ʜʠʛiʜʨoʧiʨiʜiʥʠ) 

ʅiʪʨʘʪʠ 

Iʥʛiʙiʪoʨʠ ʘʥʛioʪʝʥʟʠʥ-ʢoʥʚʝʨʪʫʶʯoʛo ʬʝʨʤʝʥʪʘ ʘʙo ʙʣoʢʘʪoʨ ʨʝʮʝʧʪoʨiʚ ʜo 

ʘʥʛioʪʝʥʟʠʥʘ II 

ɸʛʨʝʩʠʚʥʷ ʣiʧiʜoʟʥʠʞʫʶʯʘ ʪʝʨʘʧiʷ ʩʪʘʪʠʥʘʤʠ ʘʙo ʚ ʢoʤʙiʥʘʮiʾ ʟ ʬiʟʠʯʥʠʤʠ 

ʚʧʨʘʚʘʤʠ / ʥiʘʮʠʥoʤ / ʬiʙʨʘʪʘʤʠ 
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ʋ ʈʝʢoʤʝʥʜʘʮiʷʭ ACCF/AHA 2013 ʨoʢʫ ʚʝʣʠʢʘ ʨoʣʴ ʚ ʣiʢʫʚʘʥʥi ʈʉ 

ʚiʜʚoʜʠʪʴʩʷ ʝʬʝʢʪʠʚʥiʡ ʘʥʪʠʢoʘʛʫʣʷʮiʾ. ʉʭʝʤʘ ʣiʢʫʚʘʥʥʷ ʧoʚʠʥʥʘ ʚʢʣʶʯʘʪʠ 

ʙʝʪʘ-ʘʜʨʝʥoʙʣoʢʘʪoʨ ʪʨʠʚʘʣoʾ ʜiʾ, ʙʣoʢʘʪoʨ ʢʘʣʴʮiʻʚoʛo ʢʘʥʘʣʫ i 

iʟoʩoʨʙiʜʤoʥoʥiʪʨʘʪ ʩʘʤ ʧo ʩoʙi ʘʙo ʚ ʢoʤʙiʥʘʮii.  ʇʨʠ ʧʝʨʝʥoʩʠʤoʩʪi ʤoʞʥʘ 

ʜoʜʘʪʠ iʥʛiʙiʪoʨ ʘʥʛioʪʝʥʟʠʥ-ʢoʥʚʝʨʪʫʶʯoʛo ʬʝʨʤʝʥʪʫ ʘʙo ʙʣoʢʘʪoʨ 

ʘʥʛioʪʝʥʟʠʥoʚʠʭ ʨʝʮʝʧʪoʨiʚ. 

ʉʣiʜ ʧʨʘʛʥʫʪʠ ʜo ʟʥʘʯʥoʛo ʟʥʠʞʝʥʥʷ ʨiʚʥʷ ʭoʣʝʩʪʝʨʠʥʫ ʣiʧoʧʨoʪʝʾʥiʚ 

ʥʠʟʴʢoʾ ʱiʣʴʥoʩʪi (low-density lipoprotein, LDL) ʜo 60-85 ʤʛ/ʣ, 

ʚʠʢoʨʠʩʪoʚʫʶʯʠ ʪiʣʴʢʠ ʩʪʘʪʠʥ ʘʙo ʚ ʧoʻʜʥʘʥʥi oʩʪʘʥʥoʛo ʟ ʝʟʝʪiʤiʙoʤ. ʂoʣʠ 

ʤʝʪʘ ʜoʩʷʛʥʫʪʘ i ʨiʚʝʥʴ LDL ʟʥʠʞʝʥʠʡ, ʩʣiʜ ʩʧʨoʙʫʚʘʪʠ ʜoʚʝʩʪʠ ʨiʚʝʥʴ 

ʣiʧoʧʨoʪʝʾʥiʚ ʚʠʩoʢoʾ ʱiʣʴʥoʩʪi (high-density lipoprotein, HDL) ʜo ʟʥʘʯʝʥʴ 

ʧoʥʘʜ 40 ʤʛ/ʜʣ i ʟʥʠʟʠʪʠ ʨiʚʥi ʪʨʠʛʣiʮʝʨʠʜiʚ ʜo ʟʥʘʯʝʥʥʷ ʥʠʞʯʝ 150 ʤʛ/ʜʣ, 

ʟʘʩʪoʩʫʚʘʚʰʠ ʬiʟʠʯʥi ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥiʘʮʠʥ (ʚiʪʘʤiʥ ɺ3) ʘʙo ʬiʙʨʘʪʠ  

(ʪʘʙʣ. 1.1) [313].  

ʉʫʯʘʩʥi ʥʝʤʝʜʠʢʘʤʝʥʪoʟʥi ʤʝʪoʜʠ ʣiʢʫʚʘʥʥʷ ʈʉ ʚʢʣʶʯʘʶʪʴ 

ʥʝʡʨoʩʪʠʤʫʣʷʮiʷʶ (ʪʨʘʥʩʢʫʪʘʥʥoʛo ʝʣʝʢʪʨʠʯʥʫ ʩʪʠʤʫʣʷʮiʶ ʩʧʠʥʥoʛo ʤoʟʢʫ), 

ʧoʩʠʣʝʥʫ ʟoʚʥiʰʥʶ ʢoʥʪʨʧʫʣʴʩʘʮiʶ (enhanced external couterpulsation, EECP), 

ʣʘʟʝʨʥʫ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʶ, ʛʝʥʥʫ, ʢʣiʪʠʥʥʫ ʪʝʨʘʧiʶ i ʙiʣʴʰ ʥoʚi ʤʝʪoʜʠ 

ʚʪʨʫʯʘʥʥʷ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʢʫʪʘʥʥʘ ʢoʨoʥʘʨʥʘ ʚʝʥoʟʥʘ ʘʨʪʝʨiʘʣiʟʘʮiʷ in  

situ i ʧʝʨʢʫʪʘʥʥʝ ʰʫʥʪʫʚʘʥʥʷ ʢoʨoʥʘʨʥo  ʾʘʨʪʝʨiʾ in situ [41, 286]. 

ʊʘʢʠʤ ʯʠʥoʤ, ʥʝʤʝʜʠʢʘʤʝʥʪoʟʥʫ ʪʝʨʘʧiʶ ʈʉ ʤoʞʥʘ ʨoʟʜiʣʠʪʠ ʥʘ 

ʥʘʩʪʫʧʥi ʧiʜʭoʜʠ: 1) ʚʧʣʠʚ ʥʘ ʧʝʨʠʬʝʨʠʯʥʫ ʥʝʨʚoʚʫ ʩʠʩʪʝʤʫ ʟʘʜʣʷ 

ʧʝʨʝʨʚʘʥʥʷ ʰʣʷʭʫ ʚiʩʮʝʨʘʣʴʥoʛo ʙoʣoɹʚoʛo ʩʠʛʥʘʣʫ (ʯʝʨʝʟʰʢiʨʥʘ ʝʣʝʢʪʨʠʯʥʘ 

ʩʪʠʤʫʣʷʮiʷ ʥʝʨʚiʚ, ʙʣoʢʘʜʘ ʣiʚoʛo ʟiʨʯʘʩʪoʛo ʛʘʥʛʣiʷ, ʝʥʜoʩʢoʧiʯʥʘ 

ʪoʨʘʢʘʣʴʥʘ ʩiʤʧʘʪʠʢoʪoʤiʷ, ʝʧiʜʫʨʘʣʴʥʘ ʛʨʫʜʥʘ ʘʥʝʩʪʝʟiʷ, ʩʪʠʤʫʣʷʮiʷ 

ʩʧʠʥʥoʛo ʤoʟʢʫ); 2) ʩʪʠʤʫʣʷʮiʷ ʘʥʛioʛʝʥʝʟʫ ï ʟoʚʥiʰʥʷ ʢoʥʪʨʧʫʣʴʩʘʮiʷ, 

ʣʘʟʝʨʥʘ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʷ ʤioʢʘʨʜʘ, ʢʣiʪʠʥʥʘ i ʛʝʥʥʘ ʪʝʨʘʧiʷ [15, 192, 288, 

363].   

ʉʪʠʤʫʣʷʮiʷ ʩʧʠʥʥoʛo ʤoʟʢʫ (spinal cord stimulation, SCS) (ʢʣʘʩ 

ʨʝʢoʤʝʥʜʘʮiʡ IIb (ʢoʨʠʩʪʴ / ʝʬʝʢʪʠʚʥiʩʪʴ ʤʝʥʰ ʧʝʨʝʢoʥʣʠʚi). ɿ 1987 ʨ. ʜʘʥʘ 
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ʤʝʪoʜʠʢʘ ʙʫʣʘ ʟʘʧʨoʧoʥoʚʘʥʘ ʷʢ ʤʝʪoʜ ʟʥʝʙoʣʝʥʥʷ ʜʣʷ ʭʨoʥiʯʥoʾ ʩʪʝʥoʢʘʨʜiʾ, 

ʨʝʬʨʘʢʪʝʨʥoʾ ʜo ʤʝʜʠʢʘʤʝʥʪiʚ, ʤʘʣoiʥʚʘʟʠʚʥʠʭ ʚʪʨʫʯʘʥ ɹʘʙo ʭiʨʫʨʛiʯʥoʛo 

ʣiʢʫʚʘʥʥʷ. 

Iʩʥʫʶʪʴ ʧʝʨʝʢoʥʣʠʚi ʜʘʥi ʧʨo ʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʮiʾ 

ʩʧʠʥʥoʛo ʤoʟʢʫ ʧʨʠ ʈʉ. ɿʘʟʥʘʯʝʥʘ ʤʝʪoʜʠʢʘ ʚʠʢoʨʠʩʪoʚʫʚʘʣʘʩʷ ʧʨoʪʷʛoʤ  

20 ʨoʢiʚ i ʜʝʷʢi ʜoʩʣiʜʞʝʥʥʷ ʚʢʘʟʫʚʘʣʠ ʥʘ ʧoʣiʧʰʝʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ i 

ʟʤʝʥʰʝʥʥʷ ʥʘʧʘʜiʚ ʩʪʝʥoʢʘʨʜiʾ, ʪʘʢ ʩʘʤo ʷʢ i ʟʥʠʞʝʥʥʷ ʯʘʩʪoʪʠ ʧoʚʪoʨʥʠʭ 

ʟʚʝʨʥʝʥ ɹ ʚ ʩʪʘʮioʥʘʨ ʟ ʧʨʠʚoʜʫ ʘʥʛiʥoʟʥʠʭ ʙoʣiʚ. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo 

ʥʘʷʚʥoʩʪi ʟʘʛʨoʟʣʠʚʠʭ ʜʣʷ ʞʠʪʪʷ ʫʩʢʣʘʜʥʝʥʴ, ʧoʚ'ʷʟʘʥʠʭ ʟi ʩʪʠʤʫʣʷʮiʻʶ 

ʩʧʠʥʥoʛo ʤoʟʢʫ, ʥʝ ʩʧoʩʪʝʨiʛʘʣoʩʷ.  ʄiʩʮʝʚi iʥʬʝʢʮiʡʥi ʫʩʢʣʘʜʥʝʥʥʷ ʘʙo 

ʟʤiʱʝʥʥʷ ʢʘʪʝʪʝʨʘ, ʱo ʚʠʤʘʛʘʶʪʴ ʧoʚʪoʨʥoʾ ʢʘʪʝʪʝʨʠʟʘʮiʾ, ʚiʜʙʫʚʘʶʪʴʩʷ 

ʜoʩʠʪʴ ʨiʜʢo [238]. 

ʊʨʘʥʩʢʫʪʘʥʥʘ ʝʣʝʢʪʨoʩʪʠʤʫʣʷʮiʷ ʥʝʨʚʘ (transcutaneous electrical nerve 

stimulation, TENS) ï ʩʫʯʘʩʥʠʡ ʤʝʪoʜ, ʷʢʠʡ ʧoʣiʧʰʫʻ ʩʘʤoʧoʯʫʪʪʷ ʧʘʮiʻʥʪiʚ 

ʧʨʠ ʚʘʞʢiʡ ʬoʨʤi ʈʉ, ʱo ʥʝ ʧiʜʜʘʻʪʴʩʷ ʧoʪʫʞʥoʤʫ ʤʝʜʠʢʘʤʝʥʪoʟʥoʤʫ 

ʣiʢʫʚʘʥʥʶ. TENS ʚʢʣʶʯʘʻ ʚʠʢoʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥoʛo ʩʪʨʫʤʫ ʥʠʟʴʢoʾ 

ʥʘʧʨʫʛʠ ʯʝʨʝʟ ʧʨoʢʣʘʜʢʠ, ʱo ʧoʤiʱʘʶʪʴʩʷ ʥʘ ʰʢiʨʫ ʚ ʙoʣʶʯiʡ ʜiʣʷʥʮi. 

ʄʝʪoʜ ʧʝʨʚʠʥʥo ʟʘʩʥoʚʘʥʠʡ ʥʘ ʪʝoʨiʾ ʢoʥʪʨoʣʶ ʚʭoʜʞʝʥʥʷ ʙoʣʶ (gate control 

theory of pain).  ʉʪʠʤʫʣʷʮiʷ ʘʬʝʨʝʥʪʥʠʭ ʥʝʨʚoʚʠʭ ʚoʣoʢoʥ ʚʝʣʠʢoʛo ʜiʘʤʝʪʨʘ 

ʨʝʬʣʝʢʪoʨʥo ʛʘʣʴʤʫʻ ʚʠʜiʣʝʥʥʷ ʤʝʜiʘʪoʨiʚ ʙoʣʶ ʟ ʚoʣoʢoʥ ʤʝʥʰʠʭ ʜiʘʤʝʪʨiʚ 

ʚ ʩʫʙʩʪʘʥʮiʶ ʞʝʣʘʪiʥoʟʘ (substantia gelatinosa) ʩʧʠʥʥoʛo ʤoʟʢʫ [278]. Iʥʰʘ 

ʟʘʛʘʣʴʥoʚʠʟʥʘʥʘ ʪʝoʨiʷ ʩʪʚʝʨʜʞʫʻ, ʱo ʤʝʭʘʥiʟʤ ʜiʾ ʥʠʟʴʢoʯʘʩʪoʪʥoʾ TENS 

ʧoʣʷʛʘʻ ʚ ʘʢʪʠʚʘʮiʾ ʧʨoʚiʜʥʠʭ ʰʣʷʭiʚ ʜʣʷ ʝʥʜoʛʝʥʥʠʭ oʧioʾʜiʚ.  ʎiʢʘʚo, ʱo 

ʚʧʣʠʚ ʥʠʟʴʢoʯʘʩʪoʪʥoʛo TENS ʟʚoʨoʪʥiʡ ʧiʜ ʚʧʣʠʚoʤ ʥʘʣoʢʩoʥʫ (ʘʥʪʘʛoʥiʩʪʘ 

oʧioʾʜiʚ) [327]. ʄoʞʣʠʚi ʡ iʥʰi ʤʝʭʘʥiʟʤʠ ʚʧʣʠʚʫ, ʪʘʢi ʷʢ ʧiʜʚʠʱʝʥʥʷ 

ʢoʥʮʝʥʪʨʘʮiʾ ʝʥʜoʨʬiʥʫ ʚ ʢʨoʚoʪoʮi i ʩʧʠʥʥoʤoʟʢoʚoʾ ʨiʜʠʥi [179]. 

ʃʘʟʝʨʥʘ ʪʨʘʥʩʤioʢʘʨʜiʘʣʴʥʘ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʷ ʤʘʣʘ ʥʘ ʤʝʪi ʩʪʚoʨʝʥʥʷ 

ʤioʢʘʨʜiʘʣʴʥʠʭ ʢʘʥʘʣiʚ, ʷʢi ʟʘʧoʚʥʶʚʘʣʠʩʷ ʥoʚʠʤʠ ʩʫʜʠʥʘʤʠ. ɼʘʥʘ ʤʝʪoʜʠʢʘ 

ʥʝʪʨʘʜʠʮiʡʥoʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʤioʢʘʨʜʘ ʚʧʝʨʰʝ ʚʧʨoʚʘʜʞʝʥʘ ʚ ʧʨʘʢʪʠʢʫ ʚ 

ʉʐɸ ʚ 1998 ʨoʮi [17]. ɿʘ ʜoʧoʤoʛoʶ ʥʘʜʧoʪʫʞʥoʛo ʣʘʟʝʨʘ (ʧoʪʫʞʥiʩʪʶ  
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1 ʢɺʪ) ʚ ʩʝʨʮi ʩʪʚoʨʶʶʪʴ ʢʘʥʘʣʴʮi ʜiʘʤʝʪʨoʤ 1 ʤʤ. ʉʘʤi ʢʘʥʘʣʴʮi ʟ ʯʘʩoʤ 

ʟʘʨoʩʪʘʶʪʴ, ʘʣʝ ʧiʟʥiʰʝ ʤiʞ ʥʠʤʠ ʫʪʚoʨʶʶʪʴʩʷ ʜiʡʩʥo ʥoʚi ʩʫʜʠʥʠ [13, 317, 

321]. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱo ʧiʩʣʷ ʪʨʘʥʩʤioʢʘʨʜiʘʣʴʥo ʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʚ 

ʨʝʟʫʣʴʪʘʪi ʟʚiʣʴʥʝʥʥʷ ʯʠʥʥʠʢiʚ ʟʨoʩʪʘʥʥʷ ʘʢʪʠʚʫʻʪʴʩʷ ʘʥʛioʛʝʥʝʟ i 

ʚiʜʙʫʚʘʻʪʴʩʷ ʜʝʥʝʨʚʘʮiʷ ʙoʣoɹʚʠʭ ʚoʣoʢoʥ ʣʘʟʝʨoʤ, ʱo ʟʤʝʥʰʫʻ ʩʠʤʧʪoʤʠ 

ʩʪʝʥoʢʘʨʜiʾ.  Oʜʥʘʢ ʮʝʡ ʤʝʪoʜ ʟʘʩʪoʩoʚʫʻʪʴʩʷ ʨiʜʢo ʯʝʨʝʟ ʩʚoʶ iʥʚʘʟʠʚʥiʩʪʴ i 

ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥiʩʪʴ [354]. ʇʨoʪʝ ʪoʯʥʠʡ ʤʝʭʘʥiʟʤ ʧoʟʠʪʠʚʥoʛo ʝʬʝʢʪʫ 

ʪʨʘʥʩʤioʢʘʨʜiʘʣʴʥoʾ ʣʘʟʝʨʥoʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʱʝ ʥʝ ʜo ʢiʥʮʷ ʚʠʚʯʝʥʠʡ, ʘʣʝ 

ʫ ʙiʣʴʰoʩʪi ʧʘʮiʻʥʪiʚ ʥiʚʝʣʶʶʪʴʩʷ ʙoʣi i ʟʨoʩʪʘʻ ʧʝʨʝʥoʩʠʤiʩʪʴ ʜo ʬiʟʠʯʥoʛo 

ʥʘʚʘʥʪʘʞʝʥʥʷ.  ɺ ʨʝʟʫʣʴʪʘʪi ʧiʩʣʷ oʧʝʨʘʮiʾ ʧoʣiʧʰʫʻʪʴʩʷ ʷʢiʩʪʴ ʞʠʪʪʷ. 

ɿʘʟʥʘʯʝʥi ʤʝʪoʜʠ ʜʘʚʘʣʠ ʣʠʰʝ ʪʠʤʯʘʩoʚʝ i ʯʘʩʪʢoʚʝ ʟʤʝʥʰʝʥʥʷ 

ʙoʣʴoʚoʛo ʩʠʥʜʨoʤʫ, ʥʝ ʚʧʣʠʚʘʶʯʠ ʥʘ ʥʘʡʙʣʠʞʯʠʡ i ʚiʜʜʘʣʝʥʠʡ ʧʨoʛʥoʟ. 

ɼʝʷʢi ʟ ʥʠʭ ʟʘʩʪoʩoʚʫʚʘʣʠʩʷ ʙʝʟ ʧoʨiʚʥʷʥʥʷ ʟ ʛʨʫʧʘʤʠ ʧʣʘʮʝʙo. ʅʝ 

ʚʩʪʘʥoʚʣʝʥʘ ʪʘʢoʞ ʤoʞʣʠʚiʩʪʴ ʟʘʧoʙiʛʘʥʥʷ ʧoʚʪoʨʥʠʭ ʛoʩʧiʪʘʣiʟʘʮiʡ ʧiʩʣʷ 

ʧʝʨʝʨʘʭoʚʘʥʠʭ ʧʨoʮʝʜʫʨ. 

ʄʝʪoʜ ʟoʚʥiʰʥoɹʾ ʢoʥʪʨʧʫʣʴʩʘʮiʾ (EECP ï enhanced external 

counterpulsation) ï ʜoʧoʤiʞʥʠʡ ʤʝʪoʜ ʣiʢʫʚʘʥʥʷ ʈʉ, ʷʢʠʡ ʧoʣʷʛʘʻ ʚ 

ʧoʩʣiʜoʚʥoʤʫ ʥʘʛʥiʪʘʥʥi ʧoʚiʪʨʷ ʚ ʤʘʥʞʝʪʠ, ʷʢi ʥʘʢʣʘʜʝʥi ʥʘ ʥʠʞʥi ʢiʥʮiʚʢʠ.  

ʎʝ ʧʨʠʟʚoʜʠʪʴ ʜo ʨʝʪʨoʛʨʘʜʥoʛo ʘʨʪʝʨiʘʣʴʥoʛo ʢʨoʚoʪoʢʫ i ʜo ʟʙiʣʴʰʝʥʥʷ 

ʜiʘʩʪoʣiʯʥoʛo ʪʠʩʢʫ ʚ ʘoʨʪi, ʱo ʚ ʩʚoʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʻ ʟʙiʣʴʰʝʥʥʷ 

ʢoʨoʥʘʨʥoʛo ʧʝʨʬʫʟiʡʥoʛo ʪʠʩʢʫ i ʧoʣiʧʰʝʥʥʷ ʢʨoʚoʧoʩʪʘʯʘʥʥʷ ʤioʢʘʨʜʘ. 

ʊʘʢoʞ ʚiʜʙʫʚʘʻʪʴʩʷ ʟʙiʣʴʰʝʥʥʷ ʚʝʥoʟʥoʛo ʧoʚʝʨʥʝʥʥʷ.  ʄʠʪʪʻʚʝ ʚʠʢʘʯʫʚʘʥʥʷ 

ʧoʚiʪʨʷ ʟ ʤʘʥʞʝʪ ʥʘ ʧoʯʘʪʢʫ ʩʢoʨoʯʝʥʥʷ ʰʣʫʥoʯʢiʚ ʟʥʠʞʫʻ ʩʫʜʠʥʥʠʡ oʧiʨ i, 

oʪʞʝ, ʟʥʠʞʫʻ ʥʘʧʨʫʛʫ ʩʪiʥʢʠ ʩʝʨʮʷ, ʥʝoʙʭiʜʥʝ ʜʣʷ ʚʠʛʥʘʥʥʷ ʢʨoʚi. ʇiʟʥiʤʠ 

ʝʬʝʢʪʘʤʠ ʻ ʟʙiʣʴʰʝʥʥʷ ʚʝʥoʟʥoʛo ʧoʚʝʨʥʝʥʥʷ i ʧoʩʠʣʝʥʥʷ ʩʝʨʮʝʚoʛo ʚʠʢʠʜʫ. 

ɺʩʝ ʮʝ ʧʨʠʟʚoʜʠʪʴ ʜo ʟʙiʣʴʰʝʥʥʷ ʜoʩʪʘʚʢʠ ʢʠʩʥʶ ʜo ʤioʢʘʨʜʘ i ʟʥʠʞʝʥʥʷ 

ʧoʪʨʝʙʠ ʩʝʨʮʷ ʚ ʢʠʩʥi. ɿʥʘʯʥʠʡ ʩʪʝʥoʟ oʜʥiʻʾ ʘʙo ʙiʣʴʰʝ ʢoʨoʥʘʨʥoʾ ʘʨʪʝʨiʾ 

ʚʝʜʝ ʜo ʨiʟʥʠʮi ʪʠʩʢʫ ʧʝʨʬʫʟiʾ ʚ ʨiʟʥʠʭ ʜiʣʷʥʢʘʭ ʤioʢʘʨʜʘ.  ɿʙiʣʴʰʝʥʥʷ ʪʠʩʢʫ 

ʚ ʜiʘʩʪoʣʫ ʧʨʠʟʚoʜʠʪʴ ʜo ʚiʜʢʨʠʪʪʷ i ʬoʨʤʫʚʘʥʥʷ ʢoʣʘʪʝʨʘʣʝʡ i ʧoʩʠʣʝʥʥʷ 

ʢʨoʚoʧoʩʪʘʯʘʥʥʷ ʛiʧoʧʝʨʬʫʟoʚʘʥoʾ ʜiʣʷʥʢʠ [11, 155] 
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ʋʜʘʨʥo-ʭʚʠʣʴoʚʘ ʪʝʨʘʧiʷ ʩʝʨʮʷ ʻ ʱʝ oʜʥiʻʶ ʪʝʭʥoʣoʛiʻʶ, ʱo ʜoʟʚoʣʷʻ 

ʥʝiʥʚʘʟʠʚʥʠʤ ʤʝʪoʜoʤ ʧoʢʨʘʱʫʚʘʪʠ ʢʨoʚoʧoʩʪʘʯʘʥʥʷ ʤioʢʘʨʜʘ ʚ ʟoʥi iʰʝʤiʾ 

ʟʘ ʨʘʭʫʥoʢ ʫʪʚoʨʝʥʥʷ ʥoʚʠʭ ʢʘʧiʣʷʨiʚ [133, 219].  ʇʨʠʥʮʠʧ ʜʘʥoʛo ʤʝʪoʜʫ 

ʟʘʩʥoʚʘʥʠʡ ʥʘ ʤʝʭʘʥiʯʥoʤʫ ʚʧʣʠʚi ʥʘ iʰʝʤiʟoʚʘʥʠʡ ʤioʢʘʨʜ ʝʥʝʨʛiʻʶ 

ʘʢʫʩʪʠʯʥoʾ ʭʚʠʣi.  ʇʨʠ ʮʴoʤʫ ʚ ʟoʥi ʚʧʣʠʚʫ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ 

ɽʭoʂɻ, ʚʠʚiʣʴʥʷʻʪʴʩʷ ʨʷʜ ʚʘʟoʘʢʪʠʚʥʠʭ ʩʫʙʩʪʘʥʮiʡ, ʚʢʣʶʯʘʶʯʠ 

ʝʥʜoʪʝʣiʘʣʴʥʠʡ ʬʘʢʪoʨ ʨoʩʪʫ ʩʫʜʠʥ, ʱo ʩʧʨʠʷʻ ʚʘʟoʜʠʣʘʪʘʮiʾ i 

ʥʝoʘʥʛioʛʝʥʝʟʫ. ʇiʜ ʯʘʩ ʧʨoʮʝʜʫʨʠ ʧʨoʚoʜʠʪʴʩʷ ʧoʩʪiʡʥʝ ʩʧoʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʤiʩʮʝʤ ʨoʟʪʘʰʫʚʘʥʥʷ ʮiʣʴoʚoʾ oʙʣʘʩʪi ʥʘ ʫʣʴʪʨʘʟʚʫʢoʚoʤʫ ʤoʥiʪoʨi.  

ʅʘʥʝʩʝʥʥʷ ʫʜʘʨʥoʛo ʚʧʣʠʚʫ ʟʜiʡʩʥʶʻʪʴʩʷ ʚ ʬʘʟʫ ʨʘʥʥʴoʾ ʜiʘʩʪoʣʠ ʧiʜ 

ʢoʥʪʨoʣʝʤ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ (ɽʂɻ).  ʃiʢʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 9 ʩʝʘʥʩiʚ:  

3 ʩʝʘʥʩʠ ʯʝʨʝʟ ʜʝʥʴ ʥʘ 1, 5, 9 ʪʠʞʥʷʭ.  ʂoʞʝʥ ʩʝʘʥʩ ʚʢʣʶʯʘʻ ʫʜʘʨʥʫ ʜiʶ ʧo 

300 iʤʧʫʣʴʩiʚ ʥʘ 3 ʟoʥʠ ʤioʢʘʨʜʘ (ʚʩʴoʛo 2700 iʤʧʫʣʴʩiʚ ʥʘ ʢʫʨʩ).  ʃiʢʫʚʘʥʥʷ 

ʋɺʊ ʧʨoʚoʜʠʪʴʩʷ ʥʘ ʪʣi ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ [102]. 

 

1.2. ʉʫʯʘʩʥʠʡ ʧoʛʣʷʜ ʥʘ ʧʨoʙʣʝʤʫ ʨʝʛʝʥʝʨʘʮiʾ ʤioʢʘʨʜʘ  

ɺ oʩʪʘʥʥi ʜʝʩʷʪʠʣiʪʪʷ ʟ'ʷʚʠʣoʩʷ ʙʘʛʘʪo ʥoʚʠʭ ʜʘʥʠʭ ʱoʜo ʨʝʛʝʥʝʨʘʮiʾ 

ʩʝʨʮʷ. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʚʠʜiʣʷʶʪʴ ʬiʟioʣoʛiʯʥʫ i ʨʝʧʘʨʘʪʠʚʥʫ ʨʝʛʝʥʝʨʘʮiʶ 

ʩʝʨʮʷ.  ʌiʟioʣoʛiʯʥʘ ʨʝʛʝʥʝʨʘʮiʷ ï ʟʘʢoʥoʤiʨʥʠʡ ʧʨoʮʝʩ ʚiʜʥoʚʣʝʥʥʷ ʪʢʘʥʠʥ ʚ 

ʨʝʟʫʣʴʪʘʪi ʾʭ ʧʨʠʨoʜʥʴoʛo ʚiʜʤʠʨʘʥʥʷ. ʈʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮiʷ ï 

ʚiʜʥoʚʣʝʥʥʷ ʬʫʥʢʮiʡ oʨʛʘʥʫ ʧiʩʣʷ ʫʰʢoʜʞʝʥʴ, ʜʠʩʪʨoʬiʯʥʠʭ ʧʨoʮʝʩiʚ, 

iʥʬʝʢʮiʡ, ʧʝʨʝʥʘʧʨʫʛ, ʪʨʘʚʤ, iʥʪoʢʩʠʢʘʮiʡ, ʢʠʩʥʝʚoʛo ʛoʣoʜʫʚʘʥʥʷ. ʅʘ 

ʚiʜʤiʥʫ ʚiʜ ʙiʣʴʰoʩʪi iʥʰʠʭ ʪʢʘʥʠʥ ʩʩʘʚʮiʚ, ʤ'ʷʟoʚʘ ʪʢʘʥʠʥʘ ʩʝʨʮʷ ʥʝ ʤoʞʝ 

ʧoʚʥiʩʪʶ ʚiʜʥoʚʠʪʠʩʷ ʧiʩʣʷ ʫʰʢoʜʞʝʥʥʷ [315]. ʋ ʪoʡ ʞʝ ʯʘʩ, ʜʝʷʢi ʨʠʙʠ i 

ʘʤʬiʙiʾ ʟʜʘʪʥi ʨʝʛʝʥʝʨʫʚʘʪʠ ʩʝʨʮʝ. ʇʝʚʥi ʜʘʥi ʜoʟʚoʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱo 

iʩʥʫʶʪʴ ʜʝʷʢi ʤoʞʣʠʚoʩʪi i ʜʣʷ ʚiʜʥoʚʣʝʥʥʷ ʩʝʨʮʷ ʩʩʘʚʮiʚ. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, 

ʱo ʪʝʤʧ ʧʨoʣiʬʝʨʘʮiʾ ʢʘʨʜʠoʤioʮʠʪiʚ (ʂʄʎ) ʧoʩʪʫʧoʚo ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 

ʧiʟʥiʭ ʩʪʘʜiʷʭ ʝʤʙʨioʛʝʥʝʟʫ, i ʥʝʟʘʙʘʨoʤ ʧiʩʣʷ ʥʘʨoʜʞʝʥʥʷ ʚiʜʙʫʚʘʻʪʴʩʷ ʟʤiʥʘ 

ʟʨoʩʪʘʥʥʷ ʤioʢʘʨʜʘ ʟ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢoʛo ʥʘ ʛiʧʝʨʪʨoʬiʯʥʠʡ [115, 267]. 
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Iʩʥʫʻ ʪʨʠ ʤʝʭʘʥiʟʤʠ ʢʣiʪʠʥʥoʾ ʩʤʝʨʪi: ʘʧoʧʪoʟ, ʥʝʢʨoʟ ʪʘ ʾʭ ʢoʤʙiʥʘʮiʷ 

[210, 286]. ʉʤʝʨʪʴ ʢʣiʪʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪi ʘʧoʧʪoʟʫ ʘʙo ʥʝʢʨoʟʫ ʤʘʻ ʨiʟʥi 

ʥʘʩʣiʜʢʠ ʜʣʷ ʨʝʤoʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ.  ʅʝʢʨoʟ  ʂʄʎ ʚʝʜʝ ʜo ʟʘʧʘʣʴʥoʾ ʨʝʘʢʮiʾ, 

ʧʨoʣiʬʝʨʘʮiʾ ʩʫʜʠʥ, iʥʬiʣʴʪʨʘʮiʾ ʤʘʢʨoʬʘʛʘʤʠ, ʘʢʪʠʚʘʮiʾ ʬiʙʨoʙʣʘʩʪiʚ i, 

ʚiʜʧoʚiʜʥo, ʫʪʚoʨʝʥʥʷ ʨʫʙʮʷ [286]. ʇiʩʣʷ ʘʧoʧʪoʟʫ ʨʝʧʘʨʘʪʠʚʥʠʡ ʧʨoʮʝʩ ʡʜʝ 

ʙʝʟ ʥʘʢoʧʠʯʝʥʥʷ ʢoʣʘʛʝʥʫ, ʘ ʘʧoʧʪoʟʥi ʪiʣʘ ʚʠʜʘʣʷʶʪʴʩʷ ʩʫʩiʜʥiʤʠ ʢʣiʪʠʥʘʤʠ 

ʙʝʟ ʚʠʜʠʤʠʭ ʟʤiʥ ʤoʨʬoʣoʛiʾ ʪʢʘʥʠʥʠ. ʇʨoʪʝ ʘʧoʧʪoʟ ʤoʞʝ iʥʜʫʢʫʚʘʪʠ ʛoʩʪʨʝ 

ʨʝʤoʜʝʣʶʚʘʥʥʷ ʩʪiʥʢʠ ʰʣʫʥoʯʢʘ [191, 311]. 

ʋ ʥoʨʤi ʚ ʩʝʨʮi ʚiʜʙʫʚʘʻʪʴʩʷ ʧoʩʪiʡʥʝ oʥoʚʣʝʥʥʷ ʂʄʎ ʟʘ ʨʘʭʫʥoʢ ʉʂ 

ʪʢʘʥʠʥʥʠʭ ʥiʰ, ʚ ʷʢʠʭ ʣoʢʘʣiʟʫʶʪʴʩʷ i ʬʫʥʢʮioʥʫʶʪʴ ʉʂ ʩʝʨʮʷ. ɻoʤʝoʩʪʘʟ ʚ 

ʩʝʨʮi ʧiʜʪʨʠʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪi ʟʙʘʣʘʥʩoʚʘʥʠʭ ʧʨoʮʝʩiʚ ʘʧoʧʪoʟʫ ʩʪʘʨʠʭ 

ʂʄʎ i ʬoʨʤʫʚʘʥʥi ʥoʚʠʭ ʂʄʎ ʚ ʨʝʟʫʣʴʪʘʪi ʧoʜiʣʫ ʪʘ ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʉʂ 

ʩʝʨʮʷ ʚ ʥiʰʘʭ [164, 194]. ʇʨʠ ʧoʨʫʰʝʥʥi ʜʘʥoʛo ʙʘʣʘʥʩʫ ʚiʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʜʯʘʩʥʝ ʟʙiʣʴʰʝʥʥʷ ʢiʣʴʢoʩʪi ʩʪʘʨiʶʯʠʭ ʤioʮʠʪiʚ ʟi ʟʥʠʞʝʥoʶ 

ʩʢoʨoʯʫʚʘʣʴʥoʶ ʬʫʥʢʮiʻʶ, ʱo ʚ ʩʚoʶ ʯʝʨʛʫ ʧʨʠʟʚoʜʠʪʴ ʜo ʧoʨʫʰʝʥʥʷ 

ʬʫʥʢʮiʾ ʰʣʫʥoʯʢiʚ ʩʝʨʮʷ i ʩʪʘʨiʥʥʷ ʩʝʨʮʷ ʷʢ oʨʛʘʥʫ [110]. 

ɺiʜoʤʠʡ ʬʘʢʪ, ʱo ʪʢʘʥʠʥʠ ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ ʜʫʞʝ ʯʫʪʣʠʚi ʜo ʥʝʩʪʘʯi 

ʢʠʩʥʶ. ʊʘʢ, ʚ ʟoʥi iʰʝʤiʾ ʧʨoʪʷʛoʤ 8-10 ʩ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧoʚ'ʷʟʘʥʠʡ ʟ 

ʤioʛʣoʙiʥoʤ i ʬiʟʠʯʥo ʨoʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʚ ʨʝʟʫʣʴʪʘʪi ʯoʛo ʥʘʧʨʫʛʘ ʡoʛo ʚ 

ʤ'̫ʟoʚiʡ ʪʢʘʥʠʥi ʩʝʨʮʷ ʟʥʠʞʫʻʪʴʩʷ ʥʠʞʯʝ ʢʨʠʪʠʯʥoʛo, ʪoʙʪo ʜo 6 ʤʤ.ʨʪ.ʩʪ. ʋ 

ʤioʢʘʨʜi ʧoʨʫʰʫʻʪʴʩʷ oʙʤiʥ ʨʝʯoʚʠʥ, ʧʨʠʧʠʥʷʶʪʴʩʷ oʢʠʩʣʶʚʘʣʴʥo-ʚiʜʥoʚʥi 

ʨʝʘʢʮiʾ, ʱo ʧʨʠʟʚoʜʠʪʴ ʜo ʟʘʛʠʙʝʣi ʂʄʎ [92]. ɼʘʣi ʚ ʤiʞʢʣiʪʠʥʥoʤʫ ʧʨoʩʪoʨi 

ʟ'ʷʚʣʷʶʪʴʩʷ ʚʥʫʪʨiʰʥi ʤʝʤʙʨʘʥʠ ʤioʢʘʨʜʘ, ʷʢi ʘʢʪʠʚʫʶʪʴ ʢoʤʧoʥʝʥʪʠ 

ʢoʤʧʣʝʤʝʥʪʫ, ʮʝ ʧʨʠʟʚoʜʠʪʴ ʜo ʨiʟʢoʾ ʜʝʛʨʘʥʫʣʷʮiʾ ʪʫʯʥʠʭ ʢʣiʪʠʥ i 

ʚʠʚiʣʴʥʝʥʥʷ ʩʝʨoʪoʥiʥʫ, ʛiʩʪʘʤiʥʫ i ʬʘʢʪoʨʘ, ʱo ʘʢʪʠʚʫʻ ʪʨoʤʙoʮʠʪʠ [216, 

314, 355]. ʇoʪiʤ ʨoʟʚʠʚʘʻʪʴʩʷ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮiʷ, ʱo ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ 

ʢoʘʛʫʣʷʮiʡʥʠʡ ʥʝʢʨoʟoʤ ʂʄʎ, ʥʘʙʨʷʢoʤ ʤ'ʷʟoʚoʾ ʪʢʘʥʠʥʠ, ʧoʰʢoʜʞʝʥʥʷʤ 

ʥʝʡʪʨoʬʠʣʘʤʠ, ʤoʥoʮʠʪʘʤʠ/ʤʘʢʨoʬʘʛʘʤʠ i ʊ-ʢʣiʪʠʥʘʤʠ [173, 265]. ʊ-ʢʣiʪʠʥʠ 

ʧoʯʠʥʘʶʪʴ ʩʪʠʤʫʣʶʚʘʪʠ ʬoʨʤʫʚʘʥʥʷ ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ.  ɼo ʮʴoʛo ʤoʤʝʥʪʫ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʨoʟʙʠʨʘʥʥʷ ʧoʟʘʢʣiʪʠʥʥoʛo ʤʘʪʨʠʢʩʫ ʧoʰʢoʜʞʝʥoʛo ʤioʢʘʨʜʘ i 
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ʧoʯʠʥʘʻʪʴʩʷ ʡoʛo ʬoʨʤʫʚʘʥʥʷ de novo. ɼʞʝʨʝʣoʤ ʜʣʷ ʤʘʪʨʠʢʩʫ ʻ 

ʬiʙʨoʙʣʘʩʪʠ, ʷʢi ʤiʛʨʫʶʪʴ ʚ ʟoʥʫ ʧoʰʢoʜʞʝʥʥʷ, ʪʘ ʩʠʥʪʝʟʫʶʪʴ ʢoʣʘʛʝʥ I i III 

ʪʠʧiʚ. ɺiʜoʤo, ʱo ʫ ʚiʜʧoʚiʜʴ ʥʘ ʬʘʢʪoʨʠ ʭʝʤoʪʘʢʩʠʩʫ, SCF, TGF1, IP-10 

iʥʪʝʥʩʠʚʥo ʩʝʢʨʝʪʫʶʪʴ ʚ ʟoʥi iʰʝʤiʾ, ʤoʞʫʪʴ ʟʘʣʫʯʘʪʠ ʢʣiʪʠʥʠ ʢiʩʪʢoʚoʛo 

ʤoʟʢʫ i ʬiʙʨoʙʣʘʩʪʠ ʧʨʠʣʝʛʣʠʭ oʨʛʘʥiʚ i ʪʢʘʥʠʥ [323, 337, 348]. ʇʨoʜʫʢʮiʷ 

ʢoʣʘʛʝʥʫ ʚ ʟoʥi iʰʝʤiʾ ʩʧoʩʪʝʨiʛʘʻʪʴʩʷ ʥʘ 3-4 ʜoʙʫ ʧiʩʣʷ Iʄ. ʅʘ 

ʤiʢʨoʩʢoʧiʯʥoʤʫ ʨiʚʥi ʬiʙʨʠʣʠ ʢoʣʘʛʝʥʫ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʧʝʨʠiʥʬʘʨʢʪʥiʡ ʟoʥi 

ʥʘ 7-ʫ ʜoʙʫ ʧiʩʣʷ ʫʰʢoʜʞʝʥʥʷ. ʉʠʥʪʝʟ ʢoʣʘʛʝʥʫ ʪʨʠʚʘʻ ʧʨoʪʷʛoʤ ʤiʩʷʮiʚ 

ʧiʩʣʷ ʚʠʥʠʢʥʝʥʥʷ iʰʝʤiʯʥoʛo ʧoʰʢoʜʞʝʥʥʷ ʚ ʟoʥi iʥʬʘʨʢʪʫ, ʚ 

ʧʝʨʠiʥʬʘʨʢʪʥiʡ i ʧoʟʘiʥʬʘʨʢʪʥiʡ oʙʣʘʩʪʷʭ [216]. 

 ʋ ʨʷʜi ʜoʩʣiʜʞʝʥʴ ʧʨoʜʝʤoʥʩʪʨoʚʘʥo, ʱo oʜʠʥ ʟi ʩʢʣʘʜoʚʠʭ 

ʢoʤʧoʥʝʥʪiʚ ʧʨoʮʝʩʫ ʨʝʤoʜʝʣʶʚʘʥʥʷ ï ʘʧoʧʪʠʯʥʘ ʟʘʛʠʙʝʣʴ ʂʄʎ ï 

ʚiʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʠiʥʬʘʨʢʪʥiʡ ʟoʥi ʤioʢʘʨʜʘ [170, 293, 297].  ʂiʣʴʢiʩʪʴ ʂʄʎ, 

ʱo ʟʘʛʠʥʫʣʠ, ʤoʞʝ ʜoʩʷʛʘʪʠ 35 % ʚiʜ ʟʘʛʘʣʴʥoʛo ʯʠʩʣʘ ʢʣiʪʠʥ ʤioʢʘʨʜʘ 

ʧʝʨʠiʥʬʘʨʢʪʥo ʾ ʟoʥʠ [319]. Iʥʬʘʨʢʪʥʘ ʟoʥʘ ʧoʩʪʫʧoʚo ʨoʟʰʠʨʶʻʪʴʩʷ i 

ʧiʜʜʘʻʪʴʩʷ ʨʫʙʮʶʚʘʥʥʶ, ʘ ʥʝʫʰʢoʜʞʝʥi ʜiʣʷʥʢʠ ʛiʧʝʨʪʨoʬʫʶʪʴʩʷ, ʧoʪiʤ 

ʜʠʣʘʪʫʶʪʴʩʷ, ʧʨʠʩʪoʩoʚʫʶʪʴʩʷ ʜo ʥoʚʠʭ ʫʤoʚ ʬʫʥʢʮioʥʫʚʘʥʥʷ. ʅʘ 

ʪʢʘʥʠʥʥoʤʫ ʨiʚʥi ʚiʜʙʫʚʘʻʪʴʩʷ ʧoʜoʚʞʝʥʥʷ i ʩʪoʥʰʝʥʥʷ ʤioʬiʙʨʠʣ, 

ʤioʢʘʨʜioʬiʙʨoʟ. ʎʝ ʧʨʠʟʚoʜʠʪʴ ʜo ʨoʟʪʷʛʥʝʥʥʷ i ʩʪoʥʰʝʥʥʷ iʰʝʤiʟoʚʘʥoʛo 

ʤioʢʘʨʜʘ, ʘ ʫ ʚʘʞʢʠʭ ʚʠʧʘʜʢʘʭ ʤoʞʝ ʩʪʘʪʠʩʷ ʨoʟʨʠʚ ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ.  ʇʨʠ 

ʘʥʘʣiʟi ʧoʩʪʤoʨʪʘʣʴʥʠʭ ʟʨiʟiʚ ʩʝʨʮʷ ʣʶʜʠʥʠ ʚiʜʨʘʟʫ ʞ ʧiʩʣʷ ʛoʩʪʨoʛo Iʄ 

ʚʠʷʚʣʝʥʠʡ ʧoʯʘʪoʢ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨoʮʝʩiʚ ʚ ʩʝʨʮi, ʷʢi ʚiʜʙʫʚʘʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥoʢ ʘʢʪʠʚʘʮiʾ ʉʂ ʩʝʨʮʷ, ʷʢi ʧʨoʣiʬʝʨʫʶʪʴ i ʜʠʬʝʨʝʥʮiʶʶʪʴʩʷ ʟ 

ʫʪʚoʨʝʥʥʷʤ ʂʄʎ, ʛʣʘʜʢoʤ'ʷʟoʚʠʭ i ʝʥʜoʪʝʣiʘʣʴʥʠʭ ʢʣiʪʠʥ, oʨʛʘʥiʟʫʪʁʴʩʷ ʚ 

ʜʨiʙʥi ʘʨʪʝʨioʣʠ.  ʇʨʠʯoʤʫ ʧʨʠ Iʄ ʤiʪoʪʠʯʥʠʡ iʥʜʝʢʩ ʉʂ ʩʝʨʮʷ ʚ 29 ʨʘʟiʚ 

ʙiʣʴʰʝ, ʘ ʧʨʠ ʍʉʅ ʚ 14 ʨʘʟiʚ ʙiʣʴʰʝ, ʥiʞ ʚ ʟʜoʨoʚoʤʫ ʩʝʨʮi [347].  

ʇʨoʣiʬʝʨʘʮiʷ i ʜʠʬʝʨʝʥʮiʨoʚʢʘ ʉʂ ʩʝʨʮʷ ʚiʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʠiʥʬʘʨʢʪʥiʡ ʟoʥi, 

ʘ ʪʘʢoʞ ʚ iʥʰʠʭ, ʙiʣʴʰ ʚiʜʜʘʣʝʥʠʭ ʜiʣʷʥʢʘʭ ʩʝʨʮʷ, ʘʣʝ ʥʝ ʚ ʩʘʤiʡ ʟoʥi 

iʥʬʘʨʢʪʫ. 



48 
 

ʋ ʨʷʜi ʨoʙiʪ ʜoʚʝʜʝʥo, ʱo ʧʨoʣiʬʝʨʫʶʯi ʤioʮʠʪʠ ʤoʞʫʪʴ ʤiʛʨʫʚʘʪʠ ʚ 

ʟoʥʫ iʥʬʘʨʢʪʫ ʪʘ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʟʘʤiʱʝʥʥi ʟʘʛʠʙʣoʾ ʪʢʘʥʠʥʠ [187, 347].  

ʎiʢʘʚʠʤ ʻ ʪoʡ ʬʘʢʪ, ʱo ʧʨʠ Iʄ i ʍʉʅ ʚiʜʟʥʘʯʘʻʪʴʩʷ ʟʙiʣʴʰʝʥʥʷ ʯʠʩʣʘ 

ʩʪʘʨiʶʯʠʭ ʉʂ ʩʝʨʮʷ: 10 % - ʚ ʥoʨʤi, 18 % - ʧʨʠ Iʄ i 40 % ʧʨʠ ʍʉʅ. 

ʉʪʘʨiʶʯi ʉʂ ʤʘʶʪʴ ʙiʣʴʰ ʢoʨoʪʢi ʪʝʣoʤʝʨʠ i ʟʥʠʞʝʥʫ ʪʝʣoʤʝʨʘʟʥʫ 

ʘʢʪʠʚʥiʩʪʴ, ʝʢʩʧʨʝʩʫʶʪʴ iʥʛiʙiʪoʨʠ ʢʣiʪʠʥʥoʛo ʮʠʢʣʫ, ʱo ʩʚiʜʯʠʪʴ ʧʨo 

ʧoʰʢoʜʞʝʥʥʷ ɼʅʂ.  ʊʘʢoʞ ʩʣiʜ ʧiʜʢʨʝʩʣʠʪʠ, ʱo ʯʠʩʣo ʘʧoʧʪoʪʠʯʥʠʭ ʉʂ ʧʨʠ 

Iʄ i ʍʉʅ ʪʘʢoʞ ʧiʜʚʠʱʫʻʪʴʩʷ ʚ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ ʚ 12 i 32 ʨʘʟiʚ 

ʚiʜʧoʚiʜʥo. Oʪʞʝ, ʷʢʱo ʨoʟʤiʨ Iʄ ʧʝʨʝʚʠʱʫʻ ʨʝʛʝʥʝʨʘʪʠʚʥʠʡ ʧoʪʝʥʮiʘʣ ʉʂ ʚ 

ʩʠʣʫ ʨoʟʧoʚʩʶʜʞʝʥoʩʪi ʫʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʘ, ʘʙo ʯʝʨʝʟ ʥʝʩʪʘʯʫ 

ʢoʤʧʘʨʪʤʝʥʪʘ ʉʂ, ʱo ʻ oʩoʙʣʠʚo ʘʢʪʫʘʣʴʥʠʤ ʧʨʠ ʍʉʅ, ʚiʜʥoʚʣʝʥʥʷ ʪʢʘʥʠʥʠ 

ʥʝ ʚiʜʙʫʚʘʻʪʴʩʷ. ʂʨiʤ ʮʴoʛo, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨoʣiʬʝʨʘʮiʶ ʪʘ ʤiʛʨʘʮiʶ 

ʉʂ ʩʝʨʮʷ ʥʘʜʘʶʪʴ ʟʘʧʘʣʴʥi ʮʠʪoʢiʥʠ ʪʘ ʥʝʜoʩʪʘʪʥʷ ʧʨoʜʫʢʮiʷ ʬʘʢʪoʨiʚ ʨoʩʪʫ. 

 G. Olivetti et al.  [291] ʜoʚʝʣʠ, ʱo ʫ ʧʘʮiʻʥʪiʚ ʟ ʉʅ ʧoʛiʨʰʝʥʥʷ ʬʫʥʢʮiʾ 

ʃʐ ʤoʞʝ ʙʫʪʠ ʧoʚ'ʷʟʘʥo ʟ ʘʧoʧʪoʟoʤ. ɺoʥʠ ʧʨoʚʝʣʠ ʤoʨʬoʣoʛiʯʥʝ 

ʜoʩʣiʜʞʝʥʥʷ ʤioʢʘʨʜʘ ʫ 7 ʧʘʮiʻʥʪiʚ ʟ ʉʅ IV ʢʣʘʩʫ ʟʘ ʢʣʘʩʠʬiʢʘʮiʻʶ NYHA, 

ʷʢʠʤ ʙʫʣo ʧʝʨʝʩʘʜʞʝʥʝ ʩʝʨʮʝ. ʋ ʯoʪʠʨʴoʭ ʧʘʮiʻʥʪiʚ ʙʫʣʘ ʜʠʣʘʪʘʮiʡʥʘ 

ʢʘʨʜioʤioʧʘʪiʷ, ʫ ʪʨʴoʭ ï ʽh ʝʤiʯʥʘ. ʋ ʤioʢʘʨʜi ʚʠʜʘʣʝʥʠʭ ʩʝʨʜʝʮʴ ʙʫʣʠ 

ʚʠʷʚʣʝʥi oʟʥʘʢʠ ʘʧoʧʪoʟʫ. ʇʘʨʘʣʝʣʴʥo ʟ ʮʠʤ, G. Olivetti ʜoʩʣiʜʞʫʚʘʚ  

36 ʧʨʝʧʘʨʘʪiʚ ʩʝʨʜʝʮʴ ʧʘʮiʻʥʪiʚ ʚ ʪʝʨʤiʥʘʣʴʥiʡ ʩʪʘʜiʾ ʉʅ, ʚʠʜʘʣʝʥʠʭ ʧʨʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʮʠʤ ʧʘʮiʻʥʪʘʤ ʜoʥoʨʩʴʢoʛo ʩʝʨʮʷ. ɹʫʣo ʚʠʷʚʣʝʥo, ʱo ʘʧoʧʪoʟ 

ʚ ʢʘʨʜioʤioʮʠʪʘʭ ʮʠʭ ʭʚoʨʠʭ ʙʫʚ ʚʠʨʘʞʝʥʠʡ ʚ 232 ʨʘʟʠ ʩʠʣʴʥiʰʝ, ʥiʞ ʚ 

ʩʝʨʮʷʭ ʧʘʮiʻʥʪiʚ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ, ʫ ʷʢʠʭ ʥʝ ʙʫʣo oʟʥʘʢ ʉʅ.  ʎiʢʘʚʠʤ ʻ ʪoʡ 

ʬʘʢʪ, ʱo ʘʧoʧʪoʟ ʢʣiʪʠʥ ʛʨʘʥʫʣʷʮiʡʥoʾ ʪʢʘʥʠʥʠ ʧoʚ'ʷʟʘʥʠʡ ʟi ʟʚoʨoʪʥʠʤ 

ʨʝʤoʜʝʣʶʚʘʥʥʷʤ ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ ʧiʩʣʷ iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ [256]. 

 

1.3. Iʥʥoʚʘʮiʡʥi ʤʝʪoʜʠ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʤʽʦʢʘʨʜʘ 

ɺʩʪʘʥoʚʣʝʥo ʬʘʢʪ, ʱo ʧʨʠ ʨʷʜi ʧʘʪoʣoʛiʯʥʠʭ ʩʪʘʥiʚ, ʪʘʢʠʭ ʷʢ ʮʫʢʨoʚʠʡ 

ʜiʘʙʝʪ 2 ʪʠʧʫ, ʉʅ, Iʍʉ, ʘʪʝʨoʪʨoʤʙoʟ ʪʘ iʥ., ʧʨʠ ʷʢʠʭ ʜʠʩʬʫʥʢʮiʷ ʝʥʜoʪʝʣi  ʁ

ʨoʟʛʣʷʜʘʻʪʴʩʷ ʷʢ oʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚiʰʠʭ ʧʘʪoʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪoʨiʚ, 
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ʬʫʥʢʮioʥʘʣʴʥʘ ʟʜʘʪʥiʩʪʴ ʝʥʜoʪʝʣiʘʣʴʥʠʭ ʧʨoʛʝʥiʪoʨʥʠʭ ʧoʩʪʥʘʪʘʣʴʥʠʭ 

ʢʣiʪʠʥ   oʨʛʘʥiʟʤʫ oʙʤʝʞʝʥʘ, ʚʣʘʩʥʝ ʷʢ i ʾʭ ʤoʙiʣiʟʘʮiʷ, ʱo ʧoʷʩʥʶʻ ʧoʛʘʥʫ 

ʘʜʘʧʪʘʮiʡʥʫ ʨʝʛʝʥʝʨʘʮiʶ ʤioʢʘʨʜʘ ʧʨʠ ʡoʛo ʧoʰʢoʜʞʝʥʥi [12, 180, 248, 268].  

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo oʩʥoʚʥi ʤʝʭʘʥiʟʤʠ, ʱo oʧoʩʝʨʝʜʢoʚʫʶʪʴ ʘʥʛioʧoʝʪʠʯʝʥʠʡ 

ʚʧʣʠʚ ɽʇɻʂ ʟʘʣʠʰʘʶʪʴʩʷ ʜo ʢiʥʮʷ ʥʝ ʟ'ʷʩoʚʘʥʠʤ [267, 268].  ʎʝ ʧoʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱo iʥʜʫʢoʚʘʥʠʡ ʘʥʛioʛʝʥʝʟ i ʨʝʝʥʜoʪʝʣiʟʘʮiʷ ʥʝ ʻ ʘʪʨʠʙʫʪʘʤʠ 

ʧoʜʘʣʴʰoʛo ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʤoʙiʣiʟoʚʘʥʠʭ ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ, ʘ 

ʨʝʘʣiʟʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥoʢ ʧʨoʜʫʢʮiʾ ʘʥʛioʛʝʥʥʠʭ i ʨoʩʪʢoʚʠʭ ʬʘʢʪoʨiʚ 

ʧʘʨʘʢʨʠʥʥoʾ ʧʨʠʨoʜʠ, ʪʘʢʠʭ ʷʢ VEGF, ʬʘʢʪoʨ ʨoʩʪʫ ʬiʙʨoʙʣʘʩʪiʚ, ɻ-ʂʉʌ, ʘ 

ʪʘʢ ʩʘʤo ʯʝʨʝʟ ʭʝʤoʢiʥʠ RANTES i Iʃ-6 i ʩʬʠʥʛoʟʠʥ-1-ʬoʩʬʘʪ [167, 182].  

ʇʨʠ ʮʴoʤʫ ʪʘʢi ʧʨoʮʝʩʠ ʷʢ ʭoʫʤiʥʛ, ʘʪʨʘʢʮiʷ, ʘʜʛʝʟiʷ, ʤiʛʨʘʮiʷ, ʧʨoʣiʬʝʨʘʮiʷ i 

ʢooʧʝʨʘʮiʷ, ʤoʜʫʣʴoʚʘʥi ʪʢʘʥʠʥʥʠʤʠ ʉʂ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ iʥiʮiʡoʚʘʥi 

ʭʝʤoʢiʥʘʤʠ, ʧʨoʜʫʢʫʶʪʴʩʷ ʝʥʜoʪʝʣiʘʣʴʥʠʤʠ ʧʨoʛʝʥiʪoʨʥʠʤʠ 

ʧoʩʪʥʘʪʘʣʴʥʠʤʠ ʢʣiʪʠʥʘʤʠ, ʥʘʜʘʶʪʴ ʩʚoʻʨiʜʥʠʡ ʝʬʝʢʪ ʧʨʝʢoʥʜʝʥʩʫʚʘʥʥʷ 

oɦʜo ʧʝʨʰʠʭ [189]. 

ʉʝʨʝʜ iʥʥoʚʘʮiʡʥiʭ ʤʝʪoʜiʚ ʣiʢʫʚʘʥʥʷ Iʍʉ ʟ'ʷʚʠʣʠʩʷ ʪʘʢi, ʷʢi 

ʩʪʠʤʫʣʶʶʪʴ ʨʝʛʝʥʝʨʘʪʠʚʥi ʧʨoʮʝʩʠ. ɼo ʥʠʭ ʤoʞʥʘ ʚiʜʥʝʩʪʠ ʟʘʩʪoʩʫʚʘʥʥʷ 

ʨʝʢoʤʙiʥʘʥʪʥʠʭ ʙiʣʢiʚ ʠ ʧʝʧʪʠʜiʚ (ʬʘʢʪoʨʠ ʨoʩʪʫ, ʯʪo ʟʘʧoʙiʛʘʶʪʴ ʘʧoʧʪoʟʫ 

ʘʙo ʩʪiʤʫʣʶʶʪʴ ʘʥʛioʛʝʥʝʟ ʚ ʧʝʨʠiʥʬʘʨʢʪʥiʡ ʟoʥi), ʛʝʥʥʫ ʪʝʨʘʧiʶ 

(ʟʘʩʪoʩʫʚʘʥʥʷ ʧʣʘʟʤiʜʥʠʭ ʘʙo ʚiʨʫʩʥʠʭ ʛʝʥʥʠʭ ʢoʥʩʪʨʫʢʪoʨiʚ, ̫ʢi ʢoʜʫʶʪʴ 

ʘʥʛioʛʝʥʥi ʬʘʢʪoʨʠ), ʚʚʝʜʝʥʥʷ ʩʪoʚʙʫʨoʚʠʭ ʘʙo ʧʨoʛʝʥiʪoʨʥiʭ ʢʣiʪiʥ ʨiʟʥoʛo 

ʧoʭoʜʞʝʥʥʷ [110, 212, 331]. 

ʅʝʜʘʚʥi ʜoʩʣiʜʞʝʥʥʷ ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ, ʱo ʧʨʠ ʢʣiʪʠʥʥiʡ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʚ ʩʝʨʮi, ʢʘʨʜioʤioʮʠʪʘʭ i ʢʣiʪʠʥʘʭ ʩʫʜʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜo 

0,016 % ʚiʜ ʟʘʛʘʣʴʥoʛo ʯʠʩʣʘ ʢʣiʪʠʥ ʨʝʮʠʧiʻʥʪʘ. ʇʨoʜʝʤoʥʩʪʨoʚʘʥo, ʱo 

ʜʞʝʨʝʣoʤ ʜʘʥʠʭ ʢʣiʪʠʥʥʠʭ ʝʣʝʤʝʥʪiʚ ʻ ʢiʩʪʢoʚʠʡ ʤoʟoʢ i oɦ ʾʭ ʤiʛʨʘʮiʷ 

ʚiʜʙʫʚʘʻʪʴʩʷ ʫ ʚiʜʧoʚiʜʴ ʥʘ ʚʠʚiʣʴʥʝʥʥʷ ʚ ʤioʢʘʨʜi ʜʝʷʢʠʭ ʮʠʪoʢiʥiʚ ï 

ʛʨʘʥʫʣoʮʠʪʘʨʥo-ʤʘʢʨoʬʘʛʘʣʴʥoʛo ʢoʣoʥiʻʩʪʠʤʫʣʶʶʯoʛo ʬʘʢʪoʨʘ (ɻʄ-ʂʉʌ), 

ʛʨʘʥʫʣoʮʠʪʘʨʥoʛo ʢoʣoʥiʻʩʪʠʤʫʣʶʶʯoʛo ʬʘʢʪoʨʘ (ɻ-ʂʉʌ) i ʬʘʢʪoʨʘ ʨoʩʪʫ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ (SCF ï stem cells faʩtor) [290]. ʇʨʠ ʧiʜʚʠʱʝʥʥi 
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ʢoʥʮʝʥʪʨʘʮiʾ ɻ-ʂʉʌ ʚiʜʙʫʚʘʻʪʴʩʷ ʟʙiʣʴʰʝʥʥʷ ʚʠʢʠʜʫ ʚ ʧʝʨʠʬʝʨʠʯʥʫ ʢʨoʚ 

CD34+-ʢʣiʪʠʥ, ʛʝʤoʧoʝʪʠʯʥʠʭ ʉʂ i CD133 + -ʢʣiʪʠʥ-ʧoʧʝʨʝʜʥʠʢiʚ ʝʥʜoʪʝʣiʶ 

[212, 292, 331].   

ʊʘʢ, ʟʘʩʪoʩʫʚʘʥʥʷ SCF i ɻ-ʂʉʌ ʚ ʪʝʨʘʧiʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo Iʄ ʫ 

ʤʠʰʝʡ ʚʠʷʚʠʣo ʧoʣiʧʰʝʥʥʷ ʩʪʘʥʫ ʤioʢʘʨʜʘ, ʱo ʙʫʣo ʜoʚʝʜʝʥo ʤʝʪoʜʘʤʠ 

ʛiʩʪoʣoʛiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ i ʬʫʥʢʮioʥʘʣʴʥʠʭ ʪʝʩʪiʚ. ɿʘʩʪoʩʫʚʘʥʥʷ ʮʠʭ 

ʬʘʢʪoʨiʚ ʫ ʧʨʠʤʘʪiʚ ʥʝ ʚʠʷʚʠʣo ʟʤiʥ ʨoʟʤiʨiʚ ʟoʥʠ iʥʬʘʨʢʪʫ [92, 289]. ɼʘʥi 

ʜoʩʣiʜʞʝʥʥʷ ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ, ʱo ʮʠʨʢʫʣʶʶʯi ʉʂ ʧʨʠʤʘʪiʚ ʙʨʘʣʠ ʫʯʘʩʪʴ 

ʪiʣʴʢʠ ʚ ʬoʨʤʫʚʘʥʥi ʩʫʜʠʥ i ʥʝ ʩʧʨʠʷʣʠ ʨʝʧʘʨʘʮiʾ ʢʘʨʜioʤioʮʠʪiʚ. ʂʣiʥiʯʥi 

ʨʝʟʫʣʴʪʘʪʠ ʜoʩʣiʜʞʝʥʴ ʪʘʢoʞ ʩʚiʜʯʠʣʠ ʰʚʠʜʰʝ ʧʨo ʧoʣiʧʰʝʥʥʷ 

ʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʟoʥʠ iʰʝʤiʟoʚʘʥoʛo ʤioʢʘʨʜʘ, ʥiʞ ʧʨo ʚiʜʥoʚʣʝʥʥʷ ʬʫʥʢʮiʾ 

ʤ'ʷʟoʚoʾ ʪʢʘʥʠʥʠ [235, 248]. 

 ʇʣʝʯʝʚ ɺ. ɺ. i ʩʧiʚʘʚʪ. [112] ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ, ʱo ʟʘʩʪoʩʫʚʘʥʥʷ  

5-oʢʩʠʤʝʪʠʣʫʨʘʮʠʣʘ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫ Iʄ ʧʨʠʟʚoʜʠʪʴ ʜo ʩʪʘʪʠʩʪʠʯʥo 

ʟʥʘʯʫʱoʛo ʧiʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩiʾ ʛʝʥiʚ ʜo ʬʘʢʪoʨiʚ ʨoʩʪʫ ʩʫʜʠʥ hgf i lgl, ʱo 

ʩʧʨʠʷʣo ʧoʩʠʣʝʥʥʷ ʥʝoʚʘʩʢʫʣoʛʝʥʝʟʘ ʚ ʟoʥi iʰʝʤiʾ. 

ɹoʢʝʨiʷ ʃ. ɸ. i ʩʧiʚʘʚʪ. [16] ʧoʚiʜoʤʠʣʠ ʧʨo oʜʥoʨiʯʥʫ ʝʬʝʢʪʠʚʥiʩʪʴ 

ʟʘʩʪoʩʫʚʘʥʥʷ ʊʄʃʈ (ʪʨʘʥʩʤioʢʘʨʜiʘʣʴʥo ʾ ʣʘʟʝʨʥoʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ 

ʤioʢʘʨʜʘ) ʟ ʚʚʝʜʝʥʥʷʤ ʘʥʛioʛʝʥʥoʛo ʬʘʢʪoʨʘ Ŭ-ECGF. ʋ ʪʘʢʠʭ ʧʘʮiʻʥʪiʚ  

ʟʤʝʥʰʫʚʘʚʩʷ ʬʫʥʢʮioʥʘʣʴʥʠʡ ʢʣʘʩ ʩʪʝʥoʢʘʨʜiʾ i ʩʧoʞʠʚʘʥʥ ̫ʥiʪʨoʛʣiʮʝʨʠʥʫ, 

ʟʙiʣʴʰʫʚʘʚʩʷ ʧoʨiʛ ʪoʣʝʨʘʥʪʥoʩʪi ʜo ʬiʟʠʯʥoʛo ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʙiʣʴʰʫʚʘʣʘʩʴ 

ʌɺ ʃʐ ʧʨʠ ʪʨʘʥʩʪoʨʘʢʘʣʴʥiʡ ɽʭoʂɻ, ʟʤʝʥʰʫʚʘʣʠʩʴ ʜʝʬʝʢʪʠ ʧʝʨʬʫʟiʾ, ʘ 

ʪʘʢoʞ ʧoʣiʧʰʫʚʘʚʩʷ ʬiʟʠʯʥʠʡ ʪʘ ʧʩʠʭo-ʝʤoʮiʡʥʠʡ ʩʪʘʥ ʭʚoʨʠʭ. ʇʨʠʯoʤʫ 

ʥʝoʙʭiʜʥo ʙʘʛʘʪoʨʘʟoʚʝ ʚʚʝʜʝʥʥʷ Ŭ-ECGF ʜʣʷ ʟʘʢʨiʧʣʝʥʥʷ ʡoʛo ʝʬʝʢʪʫ, ʪoʤʫ 

oɦ ʪʨʠʚʘʣoʶ ʜiʻʶ ʧʨʝʧʘʨʘʪ ʥʝ ʚoʣoʜiʻ i ʚ ʢoʤʧʣʝʢʩʥoʤʫ ʟʘʩʪoʩʫʚʘʥʥi ʟ 

ʊʄʃʈ ʜiʻ ʥʘʙʘʛʘʪo ʢʨʘʱʝ [15]. 

ʋ 2001 ʨoʮi Kocher A. A. et al. ʧoʢʘʟʘʣʠ, oɦ ʧʨʠ ʚʚʝʜʝʥʥi ɻ-ʂʉʌ i 

ʬʘʢʪoʨʘ ʨoʩʪʫ ʉʂ ʟʘ 5 ʜʽʙ ʜo i ʯʝʨʝʟ 3 ʜʦʙʠ ʧiʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo Iʄ, ʚ 

ʢʨoʚoʪoʮi ʚʠʟʥʘʯʘʣʘʩʷ ʚʝʣʠʢʘ ʢiʣʴʢiʩʪʴ ʢʣiʪʠʥ Lin- / c-kit +, ʚʢʣʶʯʘʶʯʠ ʄʉʂ 

(ʧʨʠʙʣʠʟʥo ʚ 250 ʨʘʟiʚ ʙiʣʴʰʝ ʟʚʠʯʘʡʥo  ʾ ʢoʥʮʝʥʪʨʘʮi )ʾ. ʇʨʠ ʬoʨʤʫʚʘʥʥi 
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ʥoʚoʛo ʤioʢʘʨʜʘ ʟoʥʘ iʥʬʘʨʢʪʫ ʟʤʝʥʰʫʚʘʣʘʩʷ ʟ 64 ʜo 39 %, ʘ ʌɺ ʃʐ 

ʟʙiʣʴʰʫʚʘʣʘʩʷ ʥʘ 14 % [254, 295]. 

ʋ 2004 ʨoʮi ʢoʨʝʡʩʴʢʠʤʠ ʚʯʝʥʠʤʠ ʙʫʣʠ oʧʫʙʣiʢoʚʘʥi ʨʝʟʫʣʴʪʘʪʠ 

ʜoʩʣiʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥi ʧoʨiʚʥʷʣʴʥoʤʫ ʘʥʘʣiʟʫ ʟʘʩʪoʩʫʚʘʥʥʷ 

iʥʪʨʘʢoʨoʥʘʨʥoʛo ʚʚʝʜʝʥʥʷ ɸʂʂʄ, 4-ʭ ʨʘʟoʚoʛo ʚʚʝʜʝʥʥʷ ɻ-ʂʉʌ ʟ ʤʝʪo  ʁ

ʤoʙiʣiʟʘʮi  ʾ ʚʣʘʩʥʠʭ ʉʂ. ɼoʩʣiʜʞʝʥʥʷ ʧʨoʚoʜʠʣoʩ ̫ ʥʘ ʧʘʮiʻʥʪʘʭ, ʷʢi 

ʧʝʨʝʥʝʩʣʠ ʛoʩʪʨʠʡ Iʄ i ʢoʨoʥʘʨʥʫ ʘʥʛioʧʣʘʩʪʠʢʫ ʯʝʨʝʟ 48 ʛoʜʠʥ ʧiʩʣʷ 

ʧoʯʘʪʢʫ ʟʘʭʚoʨʶʚʘʥʥʷ. ʋ ʛʨʫʧi ʟ ʢʣiʪʠʥʥo  ʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʻ  ʁ ʟʥʘʯʥo 

ʟʙiʣʴʰʠʣʘʩʷ ʧʝʨʬʫʟʠʷ iʰʝʤiʟoʚʘʥʠʭ ʜiʣʷʥoʢ ʤioʢʘʨʜʘ, ʧoʣiʧʰʫʚʘʣʘʩʷ 

ʬʫʥʢʮi  ̫ʩʝʨʮʷ ʫ ʚʠʛʣʷʜi ʜoʩʪoʚiʨʥoʛo ʟʙiʣʴʰʝʥʥʷ ʌɺ ʃʐ, ʟʤʝʥʰʝʥʥʷ ʂʉO i 

ʜʘʥʠʡ ʝʬʝʢʪ ʩʧoʩʪʝʨiʛʘʚʩʷ ʧʨoʪʷʛoʤ 6 ʤiʩʷʮiʚ. ʋ ʛʨʫʧi ʟ ʚʚʝʜʝʥʥʷʤ ɻ-ʂʉʌ i 

ʢoʥʪʨoʣʶ ʮi ʧoʢʘʟʥʠʢʠ ʥʝ ʧoʣiʧʰʫʚʘʣʠʩʷ. ʊʘʢʠʤ ʯʠʥoʤ, ʙʫʣʘ 

ʧʨoʜʝʤoʥʩʪʨoʚʘʥʘ ʥʝʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ɻ-ʂʉʌ [248]. 

ɺ ʮʴoʤʫ ʞ ʨoʮi ʪʫʨʝʮʴʢʠʤʠ ʚʯʝʥʠʤʠ ʙʫʣo ʧʨoʚʝʜʝʥo ʢʣiʥiʯʥʝ 

ʚʠʧʨoʙʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ çʅʝʡʧoʛʝʥè (ɻ-ʂʉʌ), ʷʢʠʡ ʚʚoʜʠʣʠ ʧʘʮiʻʥʪʘʤ ʟ 

iʰʝʤiʯʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ.  ʅʘ ʯʝʪʚʝʨʪʠʡ ʜʝʥʴ ʧiʩʣʷ ʚʚʝʜʝʥʥʷ ʚʠʢoʥʫʚʘʣʠ 

ʘʬʝʨʝʟ ʧʝʨʠʬʝʨʠʯʥoʾ ʢʨoʚi i ʚʠʜiʣʷʣʠ ʉʂ, ʷʢi ʧoʪiʤ ʧiʜ ʯʘʩ ʧʨoʚʝʜʝʥʥʷ 

ʰʫʥʪʫʶʯʠʭ oʧʝʨʘʮiʡ ʚʚoʜʠʣʠ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥo. ɺ ʨʝʟʫʣʴʪʘʪi ʫ ʙiʣʴʰ ʥiʞ 

ʧoʣoʚʠʥʠ ʭʚoʨʠʭ ʩʧoʩʪʝʨiʛʘʣoʩʷ ʟʙiʣʴʰʝʥʥʷ ʌɺ ʃʐ.  Oʜʠʥ ʭʚoʨʠʡ ʧoʤʝʨ 

ʚiʜ ʩʝʧʩʠʩʫ, ʧʨʠ ʘʫʪoʧʩiʾ ʚ ʤiʩʮi iʥ'ʻʢʮiʾ ʙʫʣo ʚʠʷʚʣʝʥo ʟʥʘʯʥʫ ʢiʣʴʢiʩʪʴ 

ʝʥʜoʪʝʣiʘʣʴʥʠʭ ʢʣiʪʠʥ i ʥoʚoʫʪʚoʨʝʥʠʭ ʩʫʜʠʥ [296]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʝʬʝʢʪʠʚʥiʩʪʶ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʡ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʧʨʠ 

Iʍʉ ʤʝʪoʶ ʨoʙoʪʠ ʂoʥoʥʝʥʢʦ ɺ. I. ʟi ʩʧiʚʘʚʪ. [88] ʙʫʣʘ oʮiʥʢʘ ʬʝʥoʪʠʧiʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ i ʮʠʪoʢiʥ-ʧʨoʜʫʢʫʶʯʠʭ ʚʣʘʩʪʠʚoʩʪʝʡ ʤoʥoʥʫʢʣʝʘʨʥʠʭ ʢʣiʪʠʥ, 

ʤoʙiʣiʟoʚʘʥʠʭ ʚʚʝʜʝʥʥʷʤ ʧʨʝʧʘʨʘʪʫ G-CSF ʟ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧʘʮiʻʥʪiʚ ʟ ʉʅ, 

ʱo ʨoʟʚʠʣʘʩʷ ʧiʩʣʷ ʧʝʨʝʥʝʩʝʥoʛo ʛoʩʪʨoʛo Iʄ. ʇoʢʘʟʘʥo, ʱo ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ G-CSF ʧʨʠʚoʜʠʪʴ ʜo ʤoʙiʣiʟʘʮiʾ   ʝʥʜoʪʝʣiʘʣʴʥʠʭ ʧʨoʛʝʥiʪoʨʥʠʭ 

ʧoʩʪʥʘʪʘʣʴʥʠʭ ʢʣiʪʠʥ ʟ ʂʄ ʚ ʧʝʨʠʬʝʨʠʯʥʫ ʢʨoʚ (CD34 + / CD133 + i CD34 + / 

KDR + ʧoʧʫʣʷʮiʡ). Iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʢʣiʪʠʥ ʧʨʠʟʚoʜʠʣo ʜo 

ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ ʚ ʟoʥʘʭ ʚʚʝʜʝʥʥʷ ʫ 76 % ʧʘʮiʻʥʪiʚ. ʋ ʭʚoʨʠʭ ʟ 
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ʚʠʷʚʣʝʥʠʤʠ ʧoʣiʧʰʝʥʥʷʤ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ, ʢiʣʴʢiʩʪʴ CD34 + CD133 + ɽʇʂ 

ʙʫʣʘ ʚ 3,2 ʨʘʟʠ ʚʠʱʝ, ʥiʞ ʫ ʧʘʮiʻʥʪiʚ ʙʝʟ ʝʬʝʢʪʫ, ʘʙo ʟ ʧoʛiʨʰʝʥʥʷʤ ʩʪʘʥʫ.  

ʄoʥoʥʫʢʣʝʘʨʥi ʢʣiʪʠʥʠ ʧiʩʣʷ ʚʚʝʜʝʥʥʷ G-CSF ʚ 48-ʛoʜʠʥʥiʡ ʢʫʣʴʪʫʨi 

ʩʝʢʨʝʪʫʶʪʴ ʮʠʪoʢiʥʠ Epo, GM-CSF, TNF-Ŭ, ʱo ʩʧʨʠʷʻ ʧoʣiʧʰʝʥʥʶ 

ʢʨoʚoʧoʩʪʘʯʘʥʥʷ ʤioʢʘʨʜʘ. ʇʝʨʠʬʝʨʠʯʥʘ ʢʨoʚ ʻ ʜoʩʪʫʧʥʠʤ ʜʞʝʨʝʣoʤ  

ʝʥʜoʪʝʣiʘʣʴʥʠʭ ʧʨoʛʝʥiʪoʨʥʠʭ ʧoʩʪʥʘʪʘʣʴʥʠʭ ʢʣiʪʠʥ, ʘ ʤoʥoʥʫʢʣʝʘʨʠ ʧiʩʣʷ 

ʤoʙiʣiʟʘʮiʾ ʟʜʘʪʥi ʥʘʜʘʚʘʪʠ ʨʝʧʘʨʘʪʠʚʥʫ ʜiʶ ʥʘ iʰʝʤiʟoʚʘʥʠʭ ʤioʢʘʨʜ [186]. 

ʂoʟʣoʚ ɺ.ɸ. i ʉʤoʣʷʥʠʢ ɸ. ɹ. [86] ʟʘʩʪoʩʫʚʘʣʠ ʛʨʘʥoʮʠʪ (ɻ-ʂʉʌ) i 

ʨoʥʢoʣʝʡʢiʥ (ʽʥʪʝʨʣʝʡʢʽʥ-2) ʧʨʠ ʣiʢʫʚʘʥʥi Iʄ ʜʣʷ ʩʪʠʤʫʣʷʮiʾ ʚʠʭoʜʫ 

ʘʫʪoʣoʛiʯʥʠʭ ʉʂ ʟ ʢiʩʪʢoʚoʛo ʤoʟʢʫ. ɺoʥi ʚiʜʟʥʘʯʠʣʠ ʧoʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʮiʭ 

ʩʫʙʩʪʘʥʮiʡ ʥʘ ʧʨoʮʝʩʠ ʨʝʤoʜʝʣʶʚʘʥʥʷ, ʚiʜʥoʚʣʝʥʥʷ ʩʠʩʪoʣiʯʥoʾ ʬʫʥʢʮiʾ 

ʩʝʨʮʷ, ʟʘʧoʙiʛʘʥʥʷ ʬoʨʤʫʚʘʥʥʶ ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ. 

Oʩʪʘʥʥʻ ʜʝʩʷʪʠʣiʪʪʷ ʟ'ʷʚʠʣʠʩʷ ʧʫʙʣʠʢʘʮiʾ, ʧʨʠʩʚʷʯʝʥi ʟʘʩʪoʩʫʚʘʥʥʶ 

ʢoʤʧʣʝʢʩʫ da Vinci ʧʨʠ ʚʠʢoʥʘʥʥi ʤʘʤʘʨoʢoʨoʥʘʨʥoʛo ʰʫʥʪʫʚʘʥʥʷ i 

ʚiʜʟʥʘʯʝʥi ʧoʟʠʪʠʚʥi ʩʪoʨoʥʠ ʨoʙoʪ-ʘʩʠʩʪoʚʘʥoʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʤioʢʘʨʜʘ ʫ 

ʭʚoʨʠʭ ʥʘ iʰʝʤiʯʥʫ ʭʚoʨoʙʫ ʩʝʨʮʷ [182]. 

Qian L. oʧʫʙʣiʢʫʚʘʚ ʨoʙoʪʫ, ʧʨʠʩʚʷʯʝʥʫ ʣiʢʫʚʘʥʥʶ Iʄ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ 

ʨʝʪʨoʚiʨʫʩiʚ ʚ ʝʢʩʧʝʨʠʤʝʥʪi [307]. ɸʚʪoʨ ʤoʜʝʣʶʚʘʚ Iʄ ʫ ʤʠʰʝʡ ʰʣʷʭoʤ 

ʧʝʨʝʚ'ʷʟʢʠ oʜʥiʻʾ ʟ ʚʝʣʠʢʠʭ ʛiʣoʢ ʢoʨoʥʘʨʥʠʭ ʘʨʪʝʨiʡ, ʧoʪiʤ ʚʠʢoʥʫʚʘʣoʩʷ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʨʝʪʨoʚiʨʫʩiʚ, ʱo ʤiʩʪʷʪʴ ʛʝʥ ʬʣʫoʨʝʩʮʝʥʪʥoʛo 

ʙiʣʢʘ dsRed i (ʘʙo) ʛʝʥʠ GMT, ʥʘ ʢoʨʜoʥi ʬoʨʤʫʶʯoʛoʩʷ ʥʝʢʨoʟʫ. ʏʝʨʝʟ ʜʚ ̔

ʜʦʙʠ ʟi ʟʨʘʟʢiʚ ʤioʢʘʨʜʘ, oʪʨʠʤʘʥʠʭ ʟ ʤiʩʮʴ ʚʚʝʜʝʥʥʷ ʨʝʪʨoʚiʨʫʩiʚ, ʛoʪʫʚʘʣʠ 

ʛiʩʪoʣoʛiʯʥi ʟʨiʟʠ i ʬʘʨʙʫʚʘʣʠ ʾʭ ʥʘ dsRed, Ŭ-ʘʢʪiʥiʥ (ʚʠʢoʨʠʩʪoʚʫʚʘʚʩʷ ʷʢ 

ʤʘʨʢʝʨ ʢʘʨʜioʤioʮʠʪiʚ), ʚiʤʝʥʪʠʥ i Thy1 (ʚʠʢoʨʠʩʪoʚʫʚʘʣʠʩʷ ʷʢ ʤʘʨʢʝʨʠ 

ʬiʙʨoʙʣʘʩʪiʚ). ʂʣiʪʠʥʠ, ʷʢi ʢo-ʝʢʩʧʨʝʩʫʶʪʴ Ŭ-ʘʢʪiʥiʥ i dsRed, ʥʝ ʚʠʷʚʣʷʣʠʩʴ, 

ʪoʜi ʷʢ ʙʘʛʘʪo ʚiʤʝʥʪʠʥ-ʧoʟʠʪʠʚʥʠʭ ʢʣiʪʠʥʠ ʪʘʢoʞ ʟʘʙʘʨʚʣʶʚʘʣʠʩʷ ʥʘ dsRed.  

ɿʘ ʜoʧoʤoʛoʶ FACS ʙʫʣo ʧoʢʘʟʘʥo, ʱo ʙʣʠʟʴʢo 4 % ʢʣiʪʠʥ ʟ oʪʨʠʤʘʥʠʭ 

ʟʨʘʟʢiʚ ʤʘʣʠ ʬʝʥoʪʠʧ dsRed + Thy1 +, ʱo ʩʚiʜʯʠʣo ʧʨo ʝʬʝʢʪʠʚʥiʩʪʴ 

ʚʠʢoʨʠʩʪʘʥoʾ ʤʝʪoʜʠʢʠ ʜʣʷ ʪʨʘʥʩʬʝʢʮiʾ ʬiʙʨoʙʣʘʩʪiʚ ʩʝʨʮʷ in vivo. ʈiʚʝʥʴ 

ʝʢʩʧʨʝʩiʾ GMT ʚ dsRed + Thy1 + ʢʣiʪʠʥʘʭ ʙʫʚ ʚ 60 ʨʘʟiʚ ʚʠʱʝ ʚ ʧoʨiʚʥʷʥʥi ʟ 
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dsRed-Thy1 + ʢʣiʪʠʥʘʤʠ i ʚ 6-8 ʨʘʟiʚ ʚʠʱʝ ʝʥʜoʛʝʥʥoʛo ʨiʚʥʷ ʝʢʩʧʨʝʩiʾ ʮʠʭ ʞʝ 

ʬʘʢʪoʨiʚ ʚ ʢʘʨʜioʤioʮʠʪʘʭ. ʂʨiʤ ʪoʛo, ʙʫʣo ʧoʢʘʟʘʥo, ʱo ʢʨiʤ ʬiʙʨoʙʣʘʩʪiʚ 

ʚiʜʙʫʚʘʣʘʩʷ ʪʨʘʥʩʜʫʢʮiʷ ʢʣiʪʠʥ ʝʥʜoʪʝʣiʶ (PECAM +) i ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ 

ʢʣiʪʠʥ (NG2 +), ʘʣʝ ʥʝ ʛʝʤoʧoʝʪʠʯʥʠʭ (CD34 +) i ʧʝʨʠʢʘʨʜiʘʣʴʥʠʭ (WT1 +) 

[196]. 

ʇʨoʪʷʛoʤ 4 ʪʠʞʥiʚ ʧiʩʣʷ ʚʠʥʠʢʥʝʥʥʷ iʥʬʘʨʢʪʫ ʪʘ ʚʚʝʜʝʥʥʷ ʨʝʪʨoʚiʨʫʩiʚ 

ʟ GMT ʚ oʙʣʘʩʪi ʫʰʢoʜʞʝʥoʛo ʤioʢʘʨʜʘ ʚʠʷʚʣʷʣʠʩʷ ʢʣiʪʠʥʠ, ʷʢi ʢo-

ʝʢʩʧʨʝʩʫʶʪʴ Ŭ-ʘʢʪʠʥiʥ i ɓ-ʛʘʣʘʢʪoʟʠʜʘʟʫ. ɽʢʩʧʨʝʩiʷ oʩʪʘʥʥʴoʾ ʚʢʘʟʫʚʘʣʘ ʥʘ 

ʪʝ, ʱo ʨoʜoʥʘʯʘʣʴʥʠʮʷʤʠ ʮʠʭ ʢʣiʪʠʥ ʙʫʣʠ ʝʢʩʧʨʝʩʫʶʯi ʧʝʨioʩʪʠʥoʤ ʘʙo Fsp1 

ʢʣiʪʠʥʠ. ʋ ʪoʡ ʞʝ ʯʘʩ, ʢʣʠʪʠʥʠ ʤʘʣʠ ʜoʙʨʝ ʩʬoʨʤoʚʘʥi ʩʘʢʨoʤʝʨʠ i ʧoʜiʙʥʫ 

ʤoʨʬoʣoʛiʶ ʟ ʝʥʜoʛʝʥʥʠʤʠ ʢʘʨʜioʤioʮʠʪʘʤʠ. ʂʨiʤ Ŭ-ʘʢʪiʥiʥʘ, ʚoʥʠ ʪʘʢoʞ 

ʝʢʩʧʨʝʩʫʚʘʣʠ iʥʰi ʭʘʨʘʢʪʝʨʥi ʜʣʷ ʢʘʨʜioʤioʮʠʪiʚ ʙiʣʢʠ, ʚʢʣʶʯʘʶʯʠ 

ʪʨoʧoʤioʟʠʥ, ʢʘʨʜʠoʩʧʝʮiʯʥʠʡ ʪʨoʧoʥiʥ ʊ i ʚʘʞʢʠʡ ʣʘʥʮʶʛ ʤioʟʠʥʫ. ɹiʣʴʰʝ 

ʧoʣoʚʠʥʠ ʟ ʮʠʭ ʢʣiʪʠʥ ʤʘʣʠ ʥoʨʤʘʣʴʥi ʩʘʢʨoʤʝʨʥi ʩʪʨʫʢʪʫʨʠ. 

ɸʥʘʣiʟ ʝʢʩʧʨʝʩiʾ N-ʢʘʜʛʝʨiʥoʚ i Cx43, ʷʢi ʚiʜiʛʨʘʶʪʴ ʢʣʶʯoʚʫ ʨoʣʴ ʫ 

ʬoʨʤʫʚʘʥʥi ʤiʞʢʣiʪʠʥʥʠʭ ʢoʥʪʘʢʪiʚ ʚ ʤioʢʘʨʜi, ʧoʢʘʟʘʚ, ʱo ʙʣʠʟʴʢo 90 % 

iʥʜʫʢoʚʘʥʠʭ ʢʘʨʜioʤioʮʠʪiʚ ʝʢʩʧʨʝʩʫʚʘʣʠ ʮi ʙiʣʢʠ. ʇʨʠʙʣʠʟʥo ʧoʣoʚʠʥʘ  

ʜoʩʣiʜʞʫʚʘʥʠʭ ʢʣiʪʠʥ N-ʢʘʜʛʝʨiʥoʚ i Cx43 ʚ ʚʝʣʠʢʠʭ ʢiʣʴʢoʩʪʷʭ 

ʣoʢʘʣiʟʫʚʘʣʠʩʷ ʧo ʢʨʘʷʭ ʢʣiʪʠʥ. ʋ 4% iʥʜʫʢoʚʘʥʠʭ ʢʘʨʜioʤioʮʠʪiʚ 

ʨoʟʧoʜiʣʝʥʥʷ Cx43 ʙʫʣo ʧoʚʥiʩʪʶ ʘʥʘʣoʛiʯʥʝ ʪʘʢoʤʫ ʚ ʝʥʜoʛʝʥʥʠʭ 

ʢʘʨʜioʤioʮʠʪʘʭ. 

ʊʘʢʠʤ ʯʠʥoʤ, ʚ ʜʘʥoʤʫ ʜoʩʣiʜʞʝʥʥi ʘʚʪoʨʘʤ ʚʜʘʣoʩʷ ʧoʢʘʟʘʪʠ, ʱo ʧiʜ 

ʯʘʩ ʛoʩʪʨoʾ ʬʘʟʠ Iʄ ʨʝʟʠʜʝʥʪʥi ʬiʙʨoʙʣʘʩʪʠ ʩʝʨʮʷ ʤoʞʫʪʴ ʙʫʪʠ ʢoʥʚʝʨʪoʚʘʥi 

ʚ ʢʣiʪʠʥʠ, ʧoʜiʙʥi ʂʄʎ ʰʣʷʭoʤ ʣoʢʘʣʴʥoʛo ʚʚʝʜʝʥʥʷ ʨʝʪʨoʚiʨʫʩʥʠʭ ʚʝʢʪoʨiʚ 

ʟ ʛʝʥʘʤʠ GMT. ʇoʯʘʪʢoʚʘ ʝʬʝʢʪʠʚʥiʩʪʴ ʧʝʨʝʧʨoʛʨʘʤʫʚʘʥʥʷ in vivo ʪʘ in vitro 

ʙʫʣʘ ʧʨʠʙʣʠʟʥo oʜʥʘʢoʚʘ ï 10ï15 % ʪʨʘʥʩʬʝʢoʚʘʥʠʭ ʢʣiʪʠʥ. ʇʨoʪʝ, oʪʨʠʤʘʥi 

in vivo ʢʘʨʜioʤioʮʠʪʠ ʤʘʣʠ ʙiʣʴʰ ʟʨiʣʠʡ ʬʝʥoʪʠʧ. ʐʚʠʜʰʝ ʟʘ ʚʩʝ, ʮʝ 

oʙʫʤoʚʣʝʥo ʬʘʢʪoʨʘʤʠ ʤiʢʨooʪoʯʝʥʥʷ, ʪʘʢʠʤʠ ʷʢ ʤiʞʢʣiʪʠʥʥʠʡ ʤʘʪʨʠʢʩ, 

ʩʝʢʨʝʪʫʻʤi ʙiʣʢʠ ʪʘ iʥ., ʷʢi, ʤoʞʣʠʚo, ʟʙiʣʴʰʫʶʪʴ ʝʬʝʢʪʠʚʥiʩʪʴ 

ʧʝʨʝʧʨoʛʨʘʤʫʚʘʥʥʷ. Iʥʜʫʢoʚʘʥi ʢʘʨʜioʤioʮʠʪʠ ʟʜʘʪʥi ʜo ʘʥʘʪoʤiʯʥoʾ i 
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ʬʫʥʢʮioʥʘʣʴʥoʾ iʥʪʝʛʨʘʮiʾ ʟ ʤioʢʘʨʜoʤ, ʱo ʤoʞʝ ʧʨʠʟʚoʜʠʪʠ ʜo ʟʥʘʯʥoʛo 

ʧoʣiʧʰʝʥʥʷ ʧʘʨʘʤʝʪʨiʚ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʘʢʪʠʚʥoʩʪi ʩʝʨʮʷ ʚ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ 

ʧʝʨioʜi. 

M. Hedman ʟi ʩʧiʚʘʚʪ. [230] ʦʧʫʙʣiʢʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 8-ʨiʯʥʠʭ 

ʩʧoʩʪʝʨʝʞʝʥʴ ʚ ʨʘʤʢʘʭ ʧoʨiʚʥʷʣʴʥoʛo ʧʣʘʮʝʙo-ʢoʥʪʨoʣʴoʚʘʥoʛo ʢʣiʥiʯʥoʛo 

ʜoʩʣiʜʞʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʝʧʘʨʘʪiʚ ʥʘ oʩʥoʚi ʘʜʝʥoʚiʨʫʩʥoʛo ʚʝʢʪoʨʘ i ɼʅʂ-

ʧʣʘʟʤiʜ ʟ ʛʝʥoʤ ʬʘʢʪoʨʘ ʨoʩʪʫ ʝʥʜoʪʝʣiʷ ʩʫʜʠʥ (VEGF) 165 (ʚ ʣiʧoʩoʤʘʭ) ʚ 

ʣiʢʫʚʘʥʥi 103 ʧʘʮiʻʥʪiʚ ʟ Iʍʉ, ʱo ʧʣʘʥʫʚʘʣʠʩʷ ʜʣʷ ʭiʨʫʨʛiʯʥoʛo ʣiʢʫʚʘʥʥʷ. 

ɺʩiʤ ʧʘʮiʻʥʪʘʤ ʚ ʭoʜi ʢoʨoʥʘʨʥoʾ ʘʥʛioʧʣʘʩʪʠʢʠ ʘʙo ʩʪʝʥʪʫʚʘʥʥʷ 

ʚʠʢoʥʫʚʘʣʠʩʷ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥi iʥ'ʻʢʮiʾ ʧʨʝʧʘʨʘʪiʚ. ɺ ʨʝʟʫʣʴʪʘʪi, 

ʩʪʘʪʠʩʪʠʯʥo ʟʥʘʯʫʱʠʭ ʚiʜʤiʥʥoʩʪʝʡ ʚ 8-ʨiʯʥiʡ ʚʠʞʠʚʘʥoʩʪi ʧʘʮiʻʥʪiʚ (82 % 

ʩʫʤʘʨʥo), ʘ ʪʘʢoʞ ʫ ʨoʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʷʚʠʱ ʚʠʷʚʣʝʥo ʥʝ ʙʫʣo. ʊʘ ʞ 

ʜoʩʣiʜʥʠʮʴʢʘ ʛʨʫʧʘ ʚ ʌiʥʣʷʥʜiʾ ʚ 2013 ʨoʮi ʚʠʢoʥʘʣʘ I / IIʘ ʬʘʟʫ ʢʣiʥiʯʥʠʭ 

ʚʠʧʨoʙʫʚʘʥʴ ʧʨʝʧʘʨʘʪʫ ʥʘ oʩʥoʚi ʘʜʝʥoʚiʨʫʩʥoʛo ʚʝʢʪoʨʘ ʟ VEGF-D ʜʣʷ 

ʣiʢʫʚʘʥʥʷ ʧʘʮiʻʥʪiʚ ʟi ʩʪʝʥoʢʘʨʜiʻʶ ʥʘʧʨʫʛʠ IIïIII ʌʂ. 

Iʥʰʫ ʛʨʫʧʫ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʛʝʥiʚ ʩʪʘʥoʚʣʷʪʴ ʧoʩʣiʜoʚʥoʩʪi, ʱo ʢoʜʫʶʪʴ 

ʨiʟʥi iʟoʬoʨʤʠ FGF.  ʊʘʢ, ʈoʩiʾ ʚʠʢoʥʘʥo III ʬʘʟʫ ʢʣiʥiʯʥʠʭ ʚʠʧʨoʙʫʚʘʥʴ 

ʛʝʥʥoʪʝʨʘʧʝʚʪʠʯʥoʛo ʧʨʝʧʘʨʘʪʫ çGenerxè, ʨoʩiʡʩʴʢʝ ʥʘʟʚʘ çʂʘʨʜioʥoʚoè 

(Cardium Therapeutics Ink.) [208]. Oʜʥʘʢ, ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʥʘ oʩʥoʚi 

ʘʜʝʥoʚiʨʫʩʥʠʭ ʚʝʢʪoʨiʚ ʟ ʛʝʥoʤ FGF-4 ʜoʩʠʪʴ ʩʢʣʘʜʥʝ ï iʥʪʨʘʢoʨoʥʘʨʥʝ, ʟ 

ʚʠʢoʨʠʩʪʘʥʥʷʤ ʩʧʝʮiʘʣʴʥoʾ ʩʠʩʪʝʤʠ. ʋ ʧoʧʝʨʝʜʥiʭ ʢʣiʥiʯʥʠʭ ʜoʩʣiʜʞʝʥʥʷʭ 

ʙʫʣo ʧoʢʘʟʘʥo, ʱo ʧʨʝʧʘʨʘʪ ʤʘʻ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ, ʱo ʚʠʷʚʣʷʻʪʴʩʷ ʚ 

ʟʥʠʞʝʥʥi ʢiʣʴʢoʩʪi i ʪʨʠʚʘʣoʩʪi ʥʘʧʘʜiʚ ʩʪʝʥoʢʘʨʜiʾ ʪiʣʴʢʠ ʫ ʞiʥoʢ. ʋ ʯʘʩʪʠʥʠ 

ʯoʣoʚiʢiʚ ʝʬʝʢʪ ʙʫʚ ʥʘʚiʪʴ ʥʠʞʯʝ, ʥiʞ ʚ ʛʨʫʧi ʧʣʘʮʝʙo [110, 290]. 

ʈʷʜ ʨoʟʨoʙoʢ ʧoʚ'ʷʟʘʥi ʟ ʜoʩʣiʜʞʝʥʥʷʤ ʝʬʝʢʪʠʚʥoʩʪi 

ʛʝʥʥoʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪiʚ ʥʘ oʩʥoʚi ʛʝʥʘ HGF. ɿoʢʨʝʤʘ, ʚ ʂoʨʝʾ 

ʧʨoʚoʜʠʪʴʩʷ ʢʣiʥiʯʥʝ ʜoʩʣiʜʞʝʥʥʷ ʙʝʟʧʝʢʠ  ʧʨʝʧʘʨʘʪʫ ʥʘ oʩʥoʚi ɼʅʂ-ʧʣʘʟʤiʜ 

ʟ ʛʝʥoʤ HGF (ViroMed Co., Ltd.; VM Biopharma), ʱo ʚʚoʜʠʚʩʷ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥo ʧʨʠ ʚʠʢoʥʘʥʥi ʰʫʥʪʫʶʯʠʭ oʧʝʨʘʮiʡ ʥʘ ʢoʨoʥʘʨʥʠʭ 

ʩʫʜʠʥʘʭ ʧʘʮiʻʥʪʘʤ ʟ Iʍʉ [316]. 
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ʂʨiʤ ɼʅʂ-ʧʣʘʟʤiʜ, ʱo ʢoʜʫʶʪʴ oʜʠʥ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʛʝʥ, 

ʨoʟʨoʙʣʷʶʪʴʩʷ ʧʨʝʧʘʨʘʪʠ ʥʘ oʩʥoʚi ʥʫʢʣʝʾʥoʚʠʭ ʢʠʩʣoʪ, ʱo ʚʢʣʶʯʘʶʪʴ 

ʚiʜʨʘʟʫ ʢiʣʴʢʘ ʛʝʥiʚ.  ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱo ʝʢʩʧʨʝʩʫʶʯi ʬʘʢʪoʨʠ ʙʫʜʫʪʴ 

ʧiʜʩʠʣʶʚʘʪʠ ʜiʶ oʜʠʥ oʜʥoʛo, ʪʠʤ ʩʘʤʠʤ ʟʥʘʯʠʤo ʧoʩʠʣʷʪʴ ʝʬʝʢʪ 

ʪʝʨʘʧʝʚʪʠʯʥoʛo ʘʥʛioʛʝʥʝʟʫ. Oʜʥiʻʶ ʟ ʥʘʡʙiʣʴʰ ʧoʰʠʨʝʥʠʭ ʢoʤʙiʥʘʮiʡ ʻ 

VEGF-A165 / bFGF. ɿoʢʨʝʤʘ, ʚ ʇoʣʴʱi ʚ 2009 ʨoʮi ʟʘʚʝʨʰʠʣʠʩʷ ʢʣiʥiʯʥi 

ʜoʩʣiʜʞʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥoʩʪi (ʬʘʟʘ II) ʧʨʝʧʘʨʘʪʫ ʥʘ oʩʥoʚi ʧʣʘʟʤiʜʠ ʟ 

ʟʘʟʥʘʯʝʥʠʤʠ ʛʝʥʘʤʠ. ʇʨʝʧʘʨʘʪ ʚʚoʜʠʚʩʷ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥo ʧʘʮiʻʥʪʘʤ ʟi 

ʩʪʝʥoʢʘʨʜiʻʶ ʥʘʧʨʫʛʠ IIIïIV ʌʂ ʧiʜ ʯʘʩ ʚʠʢoʥʘʥʥʷ oʧʝʨʘʪʠʚʥoʛo ʣiʢʫʚʘʥʥʷ 

[163]. ɺ ʭoʜi ʜoʩʣiʜʞʝʥʥʷ ʙʫʣo ʚʩʪʘʥoʚʣʝʥo, ʱo ʧʝʨʬʫʟiʷ ʤioʢʘʨʜʘ, ʚʠʤiʨʷʥʘ 

ʚ ʩʧoʢoʾ i ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥi, ʥʝ ʚiʜʨiʟʥʷʣʘʩʷ ʚiʜ ʪʘʢoʾ ʚ ʢoʥʪʨoʣʴʥiʡ ʛʨʫʧi.  

Oʜʥʘʢ ʧoʢʨʘʱʠʣʘʩʷ ʧʝʨʝʥoʩʠʤiʩʪʴ ʬiʟʠʯʥoʛo ʥʘʚʘʥʪʘʞʝʥʥʷ [258]. 

ʊʘʢʠʤ ʯʠʥoʤ, ʨoʟʨoʙʢʘ ʛʝʥʥoʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪiʚ ʜʣʷ ʣiʢʫʚʘʥʥʷ 

ʧʘʮiʻʥʪiʚ ʟ Iʍʉ, ʚʠʢoʥʫʻʪʴʩʷ ʚ ʫʩʴoʤʫ ʩʚiʪi ʜoʩʠʪʴ ʘʢʪʠʚʥo. ɸʥʘʣiʟʫʶʯʠ 

oʧʫʙʣiʢoʚʘʥi ʨʝʟʫʣʴʪʘʪʠ ʢʣiʥiʯʥʠʭ ʜoʩʣiʜʞʝʥʴ, ʤoʞʥʘ ʟʨoʙʠʪʠ ʚʠʩʥoʚoʢ ʧʨo 

ʙʝʟʧʝʢʫ ʧʨʝʧʘʨʘʪiʚ ʷʢ ʥʘ oʩʥoʚi ʥʝʚiʨʫʩʥʠʭ, ʪʘʢ i ʚiʨʫʩʥʠʭ ʚʝʢʪoʨiʚ.  ʑo 

ʮiʢʘʚo, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪoʨʘʟoʚo ʙiʣʴʰ ʚʠʩoʢʫ ʝʬʝʢʪʠʚʥiʩʪʴ ʪʨʘʥʩʬʝʢʮiʾ 

ʧʨʠ ʚʠʢoʨʠʩʪʘʥʥi ʚiʨʫʩʥʠʭ ʛʝʥʥoʪʝʨʘʧʝʚʪʠʯʥʠʭ ʢoʥʩʪʨʫʢʮiʡ ʚ ʧoʨiʚʥʷʣʴʥʠʭ 

ʜoʩʣiʜʞʝʥʥʷʭ i ʧʨʠ ʟiʩʪʘʚʣʝʥʥi ʨʝʟʫʣʴʪʘʪiʚ ʨiʟʥʠʭ ʜoʩʣiʜʞʝʥʴ ʚʠʨʘʞʝʥoʾ 

ʨiʟʥʠʮi ʚ ʢʣiʥiʯʥiʡ ʝʬʝʢʪʠʚʥoʩʪi ʣiʢʫʚʘʥʥʷ ʧʘʮiʻʥʪiʚ ʟ Iʍʉ ʥʝ ʩʧoʩʪʝʨiʛʘʣoʩʷ.  

Oʜʥʘʢ, ʜʣʷ ʙiʣʴʰ oʙʛʨʫʥʪoʚʘʥʠʭ ʚʠʩʥoʚʢiʚ, ʥʝoʙʭiʜʥi ʜʘʥi ʧoʚʥoʮiʥʥoʛo 

ʤʝʪʘ-ʘʥʘʣiʟʫ, ʷʢi ʧoʢʠ ʚiʜʩʫʪʥi [99]. 

 

1.4. ʂʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʤʝʟʝʥʭiʤʘʣʴʥʠʤʠ ʩʪoʚʙʫʨoʚʠʤʠ 

ʢʣiʪʠʥʘʤʠ   

ʅʘ ʚiʜʤiʥʫ ʚiʜ ʤʝʜʠʢʘʤʝʥʪoʟʥʠʭ i ʭiʨʫʨʛiʯʥʠʭ ʤʝʪoʜiʚ ʣiʢʫʚʘʥʥʷ Iʍʉ ʪʘ 

ʾʾ ʫʩʢʣʘʜʥʝʥʴ, ʷʢi ʧoʢʣʠʢʘʥi ʟʙʝʨʝʛʪʠ i ʧoʣiʧʰʠʪʠ ʬʫʥʢʮiʶ ʤioʢʘʨʜʘ ʙʝʟ 

ʚiʜʥoʚʣʝʥʥʷ ʥʝʢʨoʪʠʟoʚʘʥʠʭ oʙʣʘʩʪʝʡ, ʢʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪiʢʘ 

ʩʧʨʷʤoʚʘʥʘ ʥʘ ʩʪʚoʨʝʥʥʷ ʥoʚʠʭ ʢʣiʪʠʥ i ʩʪiʡʢʠʭ ʧʘʨoʩʪʢiʚ ʥoʨʤʘʣʴʥo 

ʬʫʥʢʮioʥʫʶʯoʾ ʩʝʨʮʝʚoʾ ʪʢʘʥʠʥʠ [61, 292]. ɿ oʛʣʷʜʫ ʥʘ ʪʝ, ʱo Iʄ ʷʢ 
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ʤʘʢʩʠʤʘʣʴʥʘ ʪoʯʢʘ ʧʨoʷʚiʚ Iʍʉ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨoʮʝʩʘʤʠ ʟʘʧʘʣʝʥʥʷ, 

ʥʝʢʨoʪʠʯʥoʶ i ʘʧoʧʪʠʯʥoʶ ʟʘʛʠʙʝʣʣʶ ʢʘʨʜioʤioʮʠʪiʚ, ʛiʧʝʨʧʣʘʟiʻʶ i 

ʨʝʤoʜʝʣʶʚʘʥʥʷʤ ʷʢ ʫʨʘʞʝʥoʛo, ʪʘʢ i ʟʜoʨoʚʠʭ ʜiʣʷʥoʢ ʤioʢʘʨʜʘ, ʩʫʯʘʩʥʘ 

ʪʝʨʘʧiʷ ʧoʚʠʥʥʘ ʙʫʪʠ ʩʧʨʷʤoʚʘʥʘ i ʥʘ ʮi ʧʘʪoʛʝʥʝʪʠʯʥi ʤʝʭʘʥiʟʤʠ.  

ʂʘʨʜioʤioʛʝʥʥi ʚʣʘʩʪʠʚoʩʪi ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ in vivo ʚʧʝʨʰʝ 

ʙʫʣʠ oʧʠʩʘʥi Bittner R. E.  et al.  [176].  ʇoʜʘʣʴʰi ʙiʣʴʰ ʜʝʪʘʣʴʥi ʜoʩʣiʜʞʝʥʥʷ 

ʚʣʘʩʪʠʚoʩʪʝʡ ʮʠʭ ʢʣiʪʠʥ, ʚʠʷʚʠʣʠ, ʱo ʚoʥʠ ʚoʣoʜiʶʪʴ ʟʜʘʪʥiʩʪʶ ʧiʩʣʷ 

iʰʝʤiʯʥoʛo ʫʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʘ ʜʠʬʝʨʝʥʮʶʚʘʪʠʩʷ ʚ ʢʣiʪʠʥʠ ʟ ʬʝʥoʪʠʧoʤ 

ʂʄʎ i ʟʘʤiʱʘʪʠ ʟʘʛʠʙʣi ʢʣiʪʠʥʠ ʩʝʨʮʷ ʛoʩʧoʜʘʨʷ. ʎʝ ʙʫʣo ʧʨoʜʝʤoʥʩʪʨoʚʘʥo 

Orlic D. [292] i ʧʨʠʚʝʨʥʫʣo ʫʚʘʛʫ ʜo ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʷʢ ʚʯʝʥʠʭ, ʪʘʢ i 

ʧʨʘʢʪʠʢʫʶʯʠʭ ʤʝʜʠʢiʚ [56]. 

ʄʝʟʝʥʭiʤʘʣʴʥi ʩʪoʚʙʫʨoʚi ʢʣiʪʠʥʠ (ʄʉʂ) ʻ ʙʘʛʘʪooʙiʮʷʶʯʠʤ 

ʤʘʪʝʨiʘʣoʤ ʜʣʷ ʢʣiʪʠʥʥoʾ ʷʢ ʘʫʪo- ʪʘʢ i ʘʣoʛʝʥʥoʾ ʪʝʨʘʧiʾ ʟ ʜʚoʭ ʧʨʠʯʠʥ.  ʇo-

ʧʝʨʰʝ, ʄʉʂ ʚʠʷʚʣʝʥi, iʟoʣʴoʚʘʥi i ʚʠʜiʣʝʥi ʟ ʜʠʬʝʨʝʥʮiʡoʚʘʥʠʭ ʜoʨoʩʣʠʭ i 

ʧoʩʪʥʘʪʘʣʴʥʠʭ ʪʢʘʥʠʥ, ʪʘʢʠʭ ʷʢ ʂʄ (Prockop DJ, 1997) [306], ʧʝʨʠʬʝʨʠʯʥʘ 

ʢʨoʚ (Kuznetsov SA et al., 2001) [261], ʤ'ʷʟʠ (JY Lee et  al., 2000) [263], ʩʫʜʠʥʠ 

(Brighton et al., 1992) [184], ʰʢiʨʘ (Mizuno & Gliwacki, 1996) [282], i ʧʫʧʢoʚʘ 

ʢʨoʚ (OK Lee et al., 2004) [264]. ʇo-ʜʨʫʛʝ, ʄʉʂ ʷʢ ʫʥiʚʝʨʩʘʣʴʥʠʡ 

ʙʫʜiʚʝʣʴʥʠʡ ʤʘʪʝʨiʘʣ ʚʞʝ ʧoʥʘʜ ʜʚʘ ʜʝʩʷʪʠʣiʪʪʷ ʧʨʠʚʝʨʪʘʻ ʜo ʩʝʙʝ ʫʚʘʛʫ 

ʚʯʝʥʠʭ ʨiʟʥʠʭ ʢʨʘʾʥ ʚ ʟʚ'ʷʟʢʫ ʟ ʤoʞʣʠʚiʩʪʶ ʾʭ ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʚ 

oʩʪʝoʙʣʘʩʪʠ, ʭoʥʜʨoʮʠʪʠ, ʘʜʠʧoʮʠʪʠ, ʥʝʡʨoʥʠ, ʢʘʨʜioʤioʮʠʪʠ ʪʘ iʥ. [45, 325]. 

ʊʘʢʘ ʚʠʩoʢʘ ʧʣʘʩʪʠʯʥiʩʪʴ ʄʉʂ ʧoʷʩʥʶʻʪʴʩʷ ʨiʟʥoʤʘʥiʪʥʠʤ ʩʧʝʮʠʬiʯʥʠʤ 

ʛʝʥʥʠʤ ʢʘʩʢʘʜoʤ ʚ ʥʝʜʠʬʝʨʝʥʮiʡoʚʘʥʠʭ ʄʉʂ [165]. ʂʨiʤ iʥʰoʛo, ʚ ʙʘʛʘʪʴoʭ 

ʜoʩʣiʜʞʝʥʥʷʭ in vivo ʙʫʣo ʚʠʷʚʣʝʥo, ʱo ʚʚʝʜʝʥi ʟʟoʚʥi ʄʉʂ ʥʘʜʘʣi 

ʚʠʷʚʣʷʣʠʩʷ ʚ ʞʠʨoʚiʡ ʪʢʘʥʠʥi, ʪʢʘʥʠʥi ʣʝʛʝʥiʚ, ʭʨʷʱoʚiʡ ʪʢʘʥʠʥʠ, ʘ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥiʡ oʙʣʘʩʪi ʮʝʥʪʨʘʣʴʥoʾ ʥʝʨʚoʚoʾ ʩʠʩʪʝʤʠ, ʩʝʨʮʝʚoʤʫ ʤ'ʷʟi, 

ʪʢʘʥʠʥi ʧʝʯiʥʢʠ, ʢiʩʪʢoʚoʤʫ ʤoʟʢʫ, ʝʥʜoʪʝʣiʾ, ʩʝʣʝʟiʥʮi i ʪʠʤʫʩi ʪʚʘʨʠʥ [275]. 

ʌʝʥoʪʠʧiʯʥo ʄʉʂ iʜʝʥʪʠʬiʢʫʶʪʴʩʷ ʧo ʚiʜʩʫʪʥoʩʪi ʤʘʨʢʝʨiʚ, ʭʘʨʘʢʪʝʨʥʠʭ 

ʜʣʷ ʛʝʤoʧoʝʪʠʯʥʠʭ ʢʣiʪʠʥ, ʪʘʢʠʭ ʷʢ CD34-, CD45-, glycophorin A-, CD14-, 

HLA-DR, ʘʥʪʠʛʝʥiʚ CD80, CD86, i ʟʘ ʥʘʷʚʥiʩʪʶ ʥʘʩʪʫʧʥʠʭ ʩʠʛʥʘʣʴʥʠʭ 
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ʤoʣʝʢʫʣ: CD 105 (endoglin), CD129, CD166, CD90 (Thy1), CD44 (hyaluronate 

receptor), CD29, CD13, CD106 (VCAM-1), ICAM-2, LFA-3 [246, 356, 362].  

ʂʨiʤ ʪoʛo, ʚʩʪʘʥoʚʣʝʥʘ  ʟʜʘʪʥiʩʪʴ ʄʉʂ ʩʪʠʤʫʣʶʚʘʪʠ ʘʥʛioʛʝʥʝʟ, ʱo ʧoʷʩʥʶʻ 

ʧoʪʝʥʮiʘʣ ʰʠʨoʢoʛo ʢʣiʥiʯʥoʛo ʟʘʩʪoʩʫʚʘʥʥʷ ʉʂ ʚ ʢʘʨʜioʣoʛiʾ ʪʘ 

ʢʘʨʜioʭiʨʫʨʛiʾ [209]. ɺʩʪʘʥoʚʣʝʥo ʘʥʪʠʘʧoʧʪoʪʠʯʥʠʡ ʝʬʝʢʪ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ 

ʄʉʂ ʧʨʠ ʥʠʨʢoʚiʡ ʥʝʜoʩʪʘʪʥoʩʪi, ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi, 

ʥʝʡʨoʜʝʛʝʥʝʨʘʪoʨʥʠʭ ʟʘʭʚoʨʶʚʘʥʥʷʭ ʪʘʢ i ʧʨʠ iʥʰʠʭ ʧʘʪoʣoʛiʷʭ [61, 87, 165, 

206, 300]. ʊʘʢʠʤ ʯʠʥoʤ, ʄʉʂ ʜʝʤoʥʩʪʨʫʶʪʴ ʩʝʢʨʝʮiʶ ʨoʩʪoʚʠʭ i 

ʘʥʪʠʘʧoʧʪoʪʠʯʝʩʢʠʭ ʬʘʢʪoʨiʚ, ʷʢi ʜʝʤoʥʩʪʨʫʶʪʴ ʧʘʨʘʢʨʠʥʥʠʡ ʝʬʝʢʪ, 

ʩʪʠʤʫʣʶʶʪʴ ʟʨoʩʪʘʥʥʷ ʥoʚʠʭ ʩʫʜʠʥ, ʟʘʧoʙiʛʘʶʪʴ ʘʧoʧʪoʟʫ ʝʥʜoʪʝʣiʘʣʴʥʠʭ i 

ʛʣʘʜʢoʤ'ʷʟoʚʠʭ ʢʣiʪʠʥ ʩʫʜʠʥ, ʩʧʨʠʷʶʯʠ ʪʠʤ ʩʘʤʠʤ ʚʠʞʠʚʘʥʥʷ 

ʢʘʨʜioʤioʮʠʪiʚ ʚ ʫʤoʚʘʭ ʛiʧoʢʩiʾ [61, 207, 222].  

Lee et al. [264] ʙʫʣo ʧʨoʜʝʤoʥʩʪʨoʚʘʥo, ʱo ʄʉʂ, ʱo oʩiʣʠ ʚ ʣʝʛʝʥʷʭ 

ʧiʩʣʷ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ, ʟʜʘʪʥi ʘʢʪʠʚʫʚʘʪʠ i ʧoʯʠʥʘʪʠ 

ʩʝʢʨʝʮiʶ ʧʨoʪʠʟʘʧʘʣʴʥoʛo ʙiʣʢʘ TSG-6. ɿ oʛʣʷʜʫ ʥʘ ʪʝ, ʱo ʭʨoʥiʯʥʠʡ 

ʟʘʧʘʣʴʥʠʡ ʧʨoʮʝʩ ʚʚʘʞʘʻʪʴʩʷ ʢʣʶʯoʚʠʤ ʚ ʧʨoʛʨʝʩʫʚʘʥʥi ʘʪʝʨoʩʢʣʝʨoʟʫ, 

ʧʨoʪʠʟʘʧʘʣʴʥʠʡ ʝʬʝʢʪ ʄʉʂ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʧoʣiʧʰʝʥʥʷ ʩʝʨʮʝʚo-

ʩʫʜʠʥʥoʛo ʧʨoʛʥoʟʫ. ʊʘʢ ʩʘʤo ʚ oʩʪʘʥʥi ʜʝʩʷʪʠʣiʪʪʷ ʚʠʷʚʣʝʥi i ʨʷʜ iʥʰʠʭ 

ʯʠʥʥʠʢiʚ, ʱo ʩʝʢʨʝʪʫʶʪʴʩʷ ʄʉʂ [40, 97, 112]. ɺiʜoʤʠʡ ʬʘʢʪ, ʱo oʜʥʠʤ ʟi 

ʩʢʣʘʜoʚʠʭ ʢoʤʧoʥʝʥʪiʚ ʧʨoʮʝʩʫ ʨʝʤoʜʝʣʶʚʘʥʥʷ ʻ ʘʧoʧʪoʪʠʯʥʘ ʟʘʛʠʙʝʣʴ 

ʢʘʨʜioʤioʮʠʪiʚ, ʷʢʘ ʚiʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʠiʥʬʘʨʢʪʥiʡ ʟoʥi ʤioʢʘʨʜʘ [92], ʪoʤʫ 

ʘʥʪʠʘʧoʧʪoʪʠʯʝʩʢʠʡ ʝʬʝʢʪ ʄʉʂ oʩoʙʣʠʚo ʘʢʪʫʘʣʴʥʠʡ ʧʨʠ ʜʘʥiʡ ʧʘʪoʣoʛiʾ. 

Iʩʥʫʻ ʨʷʜ ʨoʙiʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʝʬʝʢʪʠʚʥoʩʪi ʟʘʩʪoʩʫʚʘʥʥʷ ʄʉʂ ʧʨʠ 

ʜʠʣʘʪʘʮiʡʥiʡ ʪʘ iʰʝʤiʯʥiʡ ʢʘʨʜioʤioʧʘʪiʾ, ʟ oʛʣʷʜʫ ʥʘ ʪoʡ ʬʘʢʪ, ʱo ʨoʟʚʠʪoʢ 

ʢʘʨʜioʤioʧʘʪiʾ ʨiʟʥʠʭ ʚʠʜiʚ, ʡʤoʚiʨʥo, ʧoʚ'ʷʟʘʥʠʡ ʟ ʤʫʪʘʮiʻʶ ʟʥʘʯʥoʛo ʯʠʩʣʘ 

ʛʝʥiʚ, ʱo ʚiʜʧoʚiʜʘʶʪʴ ʟʘ ʩʠʥʪʝʟ ʙiʣʢiʚ ʂʄʎ (ʪiʪiʥ, ʜʝʩʤʠʥ, ʚiʥʢʫʣiʥ, 

ʢʘʜʛʝʨiʥoʚ ʪʘ iʥ.). ʊʘʢʠʤ ʯʠʥoʤ, oʙʛʨʫʥʪoʚʘʥo ʤoʞʥʘ ʧiʜʢʨʝʩʣʠʪʠ, ʱo 

ʧʘʨʘʢʨʠʥʥʠʡ ʝʬʝʢʪ ʄʉʂ ʷʢʠʤoʩʴ ʯʠʥoʤ ʧʨʠʟʫʧʠʥʷʻ ʧʨoʛʨʝʩʫʚʘʥʥʷ ʭʚoʨoʙʠ 

[43, 148].  ʂʨiʤ iʥʰoʛo ʚʩʪʘʥoʚʣʝʥo, ʱo ʚ ʤioʢʘʨʜi ʫ ʧʘʮiʻʥʪiʚ, ʩʪʨʘʞʜʘʶʯʠʭ 

ʜʠʣʘʪʘʮiʡʥoʶ, ʛiʧʝʨʪʨoʬiʯʥoʶ i iʰʝʤiʯʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ, ʚʠʷʚʣʷʶʪʴʩʷ 
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ʢʣiʪʠʥʠ, ʷʢi ʝʢʩʧʨʝʩʫʶʪʴ ʟ-kit (ʨʝʮʝʧʪoʨ ʜo ʬʘʢʪoʨʫ ʉʂ) i ʤʘʨʢʝʨ 

ʧʨoʣiʬʝʨʘʮiʾ Ki-67. Oʩʪʘʥʥi, ʢʨiʤ ʘʢʪʠʚʘʮiʾ ʚʣʘʩʥʠʭ ʉʂ ʩʝʨʮʷ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʚ ʭoʫʤiʥʛi ʧʝʨʝʩʘʜʞʝʥʠʭ ʄʉʂ [76, 140]. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʟʘʩʪoʩʫʚʘʥʥʷ 

ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʫ ʭʚoʨʠʭ iʟ ʟʘʩʪiʡʥoʶ ʩʝʨʮʝʚoʶ ʥʝʜoʩʪʘʪʥiʩʪʶ 

ʨiʟʥoʾ ʝʪioʣoʛiʾ ʧʨʠʟʚoʜʠʪʴ ʜo ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ ʧʨʠ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʤʫ ʚʚʝʜʝʥʥi [19, 46, 67, 68, 274]. 

ʎiʢʘʚʠʤ ʻ ʬʘʢʪ, ʱo ʟʘʩʪoʩʫʚʘʥʥʷ ʘʣoʛʝʥʥʠʭ ʄʉʂ ʥʝ ʩʪʠʤʫʣʶʻ ʨʝʘʢʮiʶ 

ʚiʜʪoʨʛʥʝʥʥʷ çʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨoʪʠ ʛoʩʧoʜʘʨʷè. ɺʩʪʘʥoʚʣʝʥo, ʱo ʄʉʂ 

ʚoʣoʜiʶʪʴ ʤiʥiʤʘʣʴʥoʶ ʝʢʩʧʨʝʩiʻʶ ʤoʣʝʢʫʣ ʚʣʘʩʥoʛo ʢoʤʧʣʝʢʩʫ 

ʛiʩʪoʩʫʤiʩʥoʩʪi II ʢʣʘʩʫ i ʥʝʜoʣiʢoʤ ʢo-ʩʪʠʤʫʣʶʶʯoʾ ʧoʚʝʨʭʥʝʚoʾ ʤoʣʝʢʫʣʠ 

ɺ-7, ʥʝoʙʭiʜʥoʾ ʜʣʷ ʟʘʧʫʩʢʫ ʊ-ʢʣiʪʠʥʥoʾ iʤʫʥʥoʾ ʚiʜʧoʚiʜi [172, 301, 340, 353]. 

ɺʩʪʘʥoʚʣʝʥo, ʱo ʧiʩʣʷ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo ʚʚʝʜʝʥʥʷ ʄʉʂ ʚ ʟoʥʫ Iʄ 

ʜoʩʪoʚiʨʥo ʟʙiʣʴʰʫʻʪʴʩʷ ʣoʢʘʣʴʥʠʡ ʨiʚʝʥʴ VEGF i ʩʫʤʘʨʥʠʡ ʧoʧʝʨʝʯʥʠʡ ʟʨiʟ 

ʩʫʜʠʥʥoʛo ʨʫʩʣʘ, ʧoʣiʧʰʫʻʪʴʩʷ ʨʝʛioʥʘʣʴʥʠʡ ʢʨoʚoʪiʢ i ʚiʜʧoʚiʜʥo 

ʩʢoʨoʣʠʚiʩʪʴ ʤioʢʘʨʜʘ [338]. ʅʘ ʤoʜʝʣi Iʄ ʫ ʩʚʠʥi ʧʨʠ 

ʪʨʘʥʩʝʥʜoʢʘʨʜiʘʣʴʥoʤʫ ʚʚʝʜʝʥʥi ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʂʄ ʙʫʣʠ iʩʪoʪʥo 

ʧoʣiʧʰʝʥʘ ʩʢoʨoʯʫʚʘʣʴʥʘ ʟʜʘʪʥiʩʪʴ ʤioʢʘʨʜʘ i ʧoʣʫʯʠʣʠ ʧoʢʨʘʱʝʥʥʷ 

ʢoʣʘʪʝʨʘʣʴʥoʛo ʢʨoʚooʙiʛʫ. ʋ ʜoʩʣiʜʞʝʥʥʷʭ in vitro oʪʨʠʤʘʥi ʜoʢʘʟʠ, ʱo ʉʂ 

ʧʨoʜʫʢʫʚʘʣʠ VEGF i ʤoʥoʮʠʪʘʨʥʠʡ ʭʝʤoʘʪʪʨʘʢʪʘʥʪʥʠʡ ʙiʣoʢ, ʟʘ ʜoʧoʤoʛoʶ 

ʷʢʠʭ i ʧoʣiʧʰʫʚʘʚʩʷ ʢoʣʘʪʝʨʘʣʴʥʠʡ ʢʨoʚoʪiʢ [282, 322]. 

 ɼʘʥʠʡ ʬʘʢʪ ʙʫʚ ʧiʜʪʚʝʨʜʞʝʥʠʡ Li N. et al. [269], ʷʢʠʡ ʚiʜʟʥʘʯʠʚ 

ʟʙiʣʴʰʝʥʥʷ ʢiʣʴʢoʩʪi ʢoʣʘʪʝʨʘʣʴʥʠʭ ʩʫʜʠʥ ʚ 5,7 ʨʘʟʠ ʯʝʨʝʟ 3 ʪʠʞʥi ʧiʩʣʷ 

ʚʚʝʜʝʥʥʷ ʄʉʂ ʂʄ ʚ oʙʣʘʩʪʴ Iʄ ʱʫʨiʚ. ʂʣiʪʠʥʠ ʢiʩʪʢoʚoʛo ʤoʟʢʫ 

ʧʨoʜʫʢʫʚʘʣʠ ʬʘʢʪoʨ ʨoʩʪʫ ʬiʙʨoʙʣʘʩʪiʚ, VEGF, ʘʥʛioʧʨoʪʝʾʥ, iʥʪʝʨʣʝʡʢiʥ i 

ʬʘʢʪoʨ ʥʝʢʨoʟʫ ʧʫʭʣʠʥ, ʷʢi ʚ ʥʘʩʣiʜʢʫ ʨʝʛʫʣʶʚʘʣʠ ʘʥʛioʛʝʥʝʟ. ʊʘʢoʞ ʙʫʣo 

ʚiʜʟʥʘʯʝʥo, ʱo ʌɺ ʃʐ ʧoʢʨʘʱʠʣʘʩʷ ʥʘ 48 % ʚ ʧoʨiʚʥʷʥʥi ʟ ʛʨʫʧoʶ 

ʢoʥʪʨoʣʶ. 

ʎiʢʘʚʠʤ ʻ ʪoʡ ʬʘʢʪ, ʱo ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʷʢ ʫ ʪʚʘʨʠʥ, ʪʘʢ i ʫ 

ʣʶʜʠʥʠ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʧoʣiʧʰʝʥʥʷ ʬʫʥʢʮiʾ ʩʝʨʮʷ i oʙ'ʻʢʪʠʚʥoʛo 

ʟʙiʣʴʰʝʥʥʷ ʪoʣʝʨʘʥʪʥoʩʪi ʜo ʬiʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚiʜʟʥʘʯʝʥo ʪʨʘʥʟʠʪoʨʥʝ 
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ʟʙiʣʴʰʝʥʥʷ ʨiʚʥʷ ʤoʟʢoʚoʛo ʥʘʪʨiʡʫʨʝʪʠʯʥoʛo ʧʝʧʪʠʜʫ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱo 

ʧoʜiʙʥʠʡ ʝʬʝʢʪ ʤoʞʥʘ ʨoʟʛʣʷʜʘʪʠ ʷʢ oʟʥʘʢʫ ʢʘʨʜioʤioʛʝʥʝʟʘ [269]. 

ɼʝʷʢʠʤʠ ʘʚʪoʨʘʤʠ ʟʘʟʥʘʯʝʥʘ ʧʝʨʝʚʘʛʘ ʚʠʢoʨʠʩʪʘʥʥʷ ʥʝʧʨʠʣʠʧʘʶʯiʭ 

ʤoʥoʥʫʢʣʝʘʨiʚ ʂʄ, ʱo ʚoʣoʜiʶʪʴ ʚʠʨʘʞʝʥʠʤ ʝʥʜoʪʝʣiʘʣʴʥʠʤ ʧoʪʝʥʮiʘʣoʤ, ʘ 

ʧʨʠ ʚʠʢoʨʠʩʪʘʥʥi ʥʝʩʝʧʘʨoʚʘʥʠʭ ʉʂ ʂʄ ʚiʜʟʥʘʯʘʣʠʩʷ ʝʣʝʤʝʥʪʠ ʢiʩʪʢoʚoʾ 

ʪʢʘʥʠʥʠ ʚ ʟoʥi iʰʝʤiʯʥoʛo ʧoʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʘ [121]. 

ʋ ʨʷʜi oʛʣʷʜoʚo-ʘʥʘʣiʪʠʯʥʠʭ ʨoʙiʪ [127, 149] ʧʨoʚʝʜʝʥo ʘʥʘʣiʟ 

ʮʠʪoʢiʥiʚ, ʷʢi ʩʝʢʨʝʪʫʶʪʴ ʉʂ ʂʄ ʣʶʜʠʥʠ in vitro (ʪʘʙʣ. 1.2). 

ɺ ʨoʙoʪi ɺoʩʪʨiʢoʚoʾ O. ʌ. ʟi ʩʧiʚʘʚʪ. [28] ʚiʜʟʥʘʯʝʥo, ʱo ʫ ʱʫʨiʚ ʟ 

ʤoʜʝʣʣʶ Iʄ ʚ ʧʨʝʥʝʢʨoʪiʯʥʫ ʟoʥʫ ʚʚoʜʠʣʠ ʪʨʠ ʚʠʜʠ ʄʉʂ: 

ʝʥʜoʪʝʣioʮʠʪoʧoʜiʙʥi, ʢʘʨʜioʤioʮʠʪoʧoʜiʙʥi i ʥʝʜʠʬʝʨʝʥʮiʡoʚʘʥi. ɺ 

ʨʝʟʫʣʴʪʘʪi ʙʫʣo ʚiʜʟʥʘʯʝʥo ʟʙiʣʴʰʝʥʥʷ ʢoʥʮʝʥʪʨʘʮiʾ caspase 3, ʷʢʘ ʚiʜoʙʨʘʞʘʻ 

ʚiʜʩʪʨoʯʝʥʥʷ ʧoʯʘʪʢʘ ʧʨoʮʝʩiʚ ʨʫʙʮʶʚʘʥʥʷ i ʜʝʤoʥʩʪʨʫʻ ʧoʟʘʤʝʞʥʫ ʨoʙoʪʫ 

ʤiʪoʭoʥʜʨiʡ ʂʄʎ, ʱo ʻ ʚiʜoʙʨʘʞʝʥʥʷʤ ʾʭ ʘʜʘʧʪʘʮiʾ ʜo ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤoʚ. 

ʋ ʨʷʜi ʜoʩʣiʜʞʝʥʴ ʤʠʰʘʤ ʟ Iʄ ʚʚoʜʠʣʠ ʄʉʂ ʣʶʜʠʥʠ, ʤiʯʝʥi 

ʬʝʨʤʝʥʪoʤ lacZ i ʯʝʨʝʟ 14 ʜʽʙ ʜʘʥi ʢʣiʪʠʥʠ ʧʨoʜʫʢʫʚʘʣʠ ʢʘʨʜioʩʧʝʮʠʬiʯʥi 

ʬʝʨʤʝʥʪʠ ʜʝʩʤʠʥ i ʪʨoʧoʥʠʥ ʊ, ʘ ʯʝʨʝʟ 60 ʜʽʙ ï Ŭ-ʘʢʪʠʥ i ʬiʩʬoʙʘʣʘʤiʥ [341]. 

ʇoʨiʚʥʷʣʴʥi ʜoʩʣiʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥoʩʪi ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʜʝʢiʣʴʢoʭ ʚʠʜiʚ 

ʢʣiʪʠʥ ʚ ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪoʣoʛiʾ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʝ ʯʘʩʪo, ʪoʤʫ ʟʘʚʞʜʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʠʡ iʥʪʝʨʝʩ. ʍoʯʘ ʢʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪiʢʘ ʚʞʝ 

ʟʨoʙʠʣʘ ʢʨoʢ ʚ ʢʣiʥiʢʫ, ʘʣʝ ʧoʪiʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨoʙiʪ ʥʝ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʊʫʪ ʩʧoʩʪʝʨiʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮiʷ ʟʘʩʪoʩʫʚʘʥʥʷ ʢʣiʪʠʥ ʂʄ (ʚiʜ ʤoʥoʥʫʢʣʝʘʨʥoʾ 

ʬʨʘʢʮiʾ ʮiʣʢoʤ ʜo oʢʨʝʤʠʭ, ʚiʜʩoʨʪoʚʘʥʠʭ ʧo 1ï2 ʤʘʨʢʝʨʘʤʠ) ʚ ʷʢoʩʪi 

ʢʣiʪʠʥʥoʛo ʤʘʪʝʨiʘʣʫ ʥʘ ʧʨoʪʠʚʘʛʫ ʩʪʨʫʢʪʫʨʥʠʤ ʤioʙʣʘʩʪʠ, ʟʘʩʪoʩoʚʫʚʘʥʠʤ 

ʙiʣʴʰ ʰʠʨoʢo ʨʘʥiʰʝ. ɺ ʞʫʨʥʘʣi European Journal Cardiothoracic Surgery ʚ 

2004 ʨoʮi ʟ'ʷʚʠʣʘʩʷ ʩʪʘʪʪʷ, ʚ ʷʢiʡ ʧoʨiʚʥʶʻʪʴʩʷ ʮʝʡ ʢʣiʪʠʥʥʠʡ ʤʘʪʝʨiʘʣ ʜʣʷ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ. ʇiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʢʣiʪʠʥ ʟʥʘʯʥo ʟʨiʩ ʢiʥʮʝʚʠʡ ʜiʘʤʝʪʨ 

ʣiʚoʛo ʰʣʫʥoʯʢʘ ʚ ʜiʘʩʪoʣʫ ï ʫ ʚʩiʭ ʛʨʫʧʘʭ, ʢʨiʤ ʢoʤʙiʥoʚʘʥoʾ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ. 
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ʊʘʙʣʠʮʷ 1.2 

ʎʠʪoʢiʥʠ, ʷʢi ʧʨoʜʫʢʫʶʪʴ ʩʪoʚʙʫʨoʚi ʢʣiʪʠʥʠ ʣʶʜʠʥʠ in vitro  

ʎʠʪoʢiʥʠ Oʩʥoʚʥi ʤoʨʬoʛʝʥʝʪʠʯʥi ʬʫʥʢʮiʾ 

Angiopoetin-1        ʄiʛʨʘʮiʷ ɽʂ ʪʘ iʥʛʠʙʫʚʘʥʥ ̫ʘʧoʧʪoʟʘ   

Fibroblast     
ʇʨoʣiʬʝʨʘʮiʷ ɽʂ, iʥʛiʙʫʚʘʥʥʷ 

ʘʧoʧʪoʟʘ ʪʘ iʥ  

Fibroblast growth factor-7    
ʇʨoʣiʬʝʨʘʮiʷ ɽʂ ʪʘ iʥʛiʙʫʚʘʥʥʷ 

ʘʧoʧʪoʟʘ   

Interleukin-1   
VEGF ʘʢʪʠʚʘʮiʷ  ʪʘ iʥʛiʙʫʚʘʥʥʷ 

ʘʧoʧʪoʟʘ   

Interleukin-6   

 

VEGF ʘʢʪʠʚʘʮiʷ  ʪʘ iʥʛiʙʫʚʘʥʥʷ 

ʘʧoʧʪoʟʘ   

Metalloproteinase-1   ʌoʨʤʫʚʘʥʥʷ ʢʘʧiʣʷʨiʚ   

Metalloproteinase-2    

 
 ʌoʨʤʫʚʘʥʥʷ ʢʘʧiʣʷʨiʚ   

Metalloproteinase-9    ʌoʨʤʫʚʘʥʥʷ ʢʘʧiʣʷʨiʚ   

Placental growth factor   
ʇʨoʣiʬʝʨʘʮi  ̫ɽʂ  ʪʘ iʥʛiʙʫʚʘʥʥʷ 

ʘʧoʧʪoʟʘ   

Stem cell-derived factor   ʍoʫʤiʥʛ-ʝʬʝʢʪ ʉʂ  

Transforming growth factor-B   
ʈoʩʪ ʩʫʜʠʥ, ʧʨoʣiʬʝʨʘʮiʷ ɽʂ,  ʪʘ 

iʥʛiʙʫʚʘʥʥʷ ʘʧoʧʪoʟʘ ʠ ʜʨ.   

VEGF-A   
ʇʨoʣiʬʝʨʘʮiʷ ɽʂ, ʘʥʛioʛʝʥʝʟ,  ʪʘ 

iʥʛiʙʫʚʘʥʥʷ ʘʧoʧʪoʟʘ   

VEGF-B   
ʇʨoʣiʬʝʨʘʮʚʷ ɽʂ, ʘʥʛʚoʛʝʥʝʟ,  ʪʘ 

iʥʛiʙʫʚʘʥʥʷ ʘʧoʧʪoʟʘ   

bFGF   
ʇʨoʣiʬʝʨʘʮiʷ ɽʂ, ʘʥʛioʛʝʥʝʟ,  ʪʘ 

iʥʛiʙʫʚʘʥʥʷ ʘʧoʧʪoʟʘ   

Insulin-like growth factor   
 ʇʨoʣiʬʝʨʘʮiʷ ɽʂ, ʘʥʛioʛʝʥʝʟ,  ʪʘ 

iʥʛiʙʫʚʘʥʥʷ ʘʧoʧʪoʟʘ   

Hepatocyte growth factor   
 ʇʨoʣiʬʝʨʘʮiʷ ɽʂ, ʘʥʛioʛʝʥʝʟ,  ʪʘ 

iʥʛiʙʫʚʘʥʥʷ ʘʧoʧʪoʟʘ   
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ʌɺ ʃʐ ʜoʩʪoʚiʨʥo ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ ʢoʥʪʨoʣʴʥiʡ ʛʨʫʧi, ʷʢiʡ ʚʚoʜʠʣʠ 

ʬiʟioʣoʛiʯʥʠʡ ʨoʟʯʠʥ, ʥʝ ʟʤiʥʶʚʘʣʘʩʷ ʛʨʫʧi ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo 

ʤoʟʢʫ i ʟʙiʣʴʰʫʚʘʣʘʩʷ ʚ ʛʨʫʧʘʭ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʤioʙʣʘʩʪiʚ i ʢoʤʙiʥoʚʘʥʠʤ 

ʪʨʘʥʩʧʣʘʥʪʘʪoʤ. ʂɼO ʃʐ ʟʥʘʯʥo ʟʙiʣʴʰʠʚʩʷ ʫ ʚʩiʭ ʛʨʫʧʘʭ, ʢʨiʤ ʛʨʫʧʠ ʟ 

ʢoʤʙiʥoʚʘʥʠʤ ʪʨʘʥʩʧʣʘʥʪʘʪoʤ. 

 ʄoʨʬoʣoʛiʯʥi ʜoʩʣiʜʞʝʥʥʷ ʧoʢʘʟʘʣʠ, ʱo ʪʨʘʥʩʧʣʘʥʪʘʪʠ ʜoʙʨʝ 

ʧʨʠʞʠʚʘʶʪʴʩʷ i iʥʪʝʛʨʫʶʪʴʩʷ ʚ ʤioʢʘʨʜ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʢʣiʪʠʥ ʩʪʠʤʫʣʶʚʘʣʘ 

ʘʥʛioʛʝʥʝʟ ʚ 2ï4 ʨʘʟʠ ʢʨʘʱʝ ʚ ʧoʨiʚʥʷʥʥi ʟ ʢoʥʪʨoʣʴʥoʶ ʛʨʫʧoʶ. ʅʘʡʙiʣʴʰʝ 

ʘʥʛioʛʝʥʥʠʡ ʝʬʝʢʪ ʙʫʚ ʚʠʨʘʞʝʥʠʡ ʚ ʛʨʫʧʘʭ ʢoʤʙiʥoʚʘʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ i 

ʩʢʝʣʝʪʥʠʭ ʤioʙʣʘʩʪiʚ, ʘ ʥʘʡʤʝʥʰʝ ï ʚ ʛʨʫʧi ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʢʣiʪʠʥ ʂʄ [294]. 

ɹʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥi ʨʝʟʫʣʴʪʘʪʠ ʜoʩʣiʜʞʝʥʥʷ ʟ ʧoʨiʚʥʷʣʴʥoʾ oʮiʥʢʠ 

ʚʧʣʠʚʫ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʾ ʘʫʪoʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʢʫʣʴʪʫʨʠ ʤʫʣʴʪiʧoʪʝʥʪʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʨoʤʘʣʴʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ i ʷʜʝʨʥʠʭ ʢʣiʪʠʥ ʂʄ 

ʥʘ ʤoʨʬoʬʫʥʢʮioʥʘʣʴʥʠʡ ʩʪʘʥ ʤioʢʘʨʜʘ ʧiʩʣʷ iʥʬʘʨʢʪʫ. ɽʢʩʧʝʨʠʤʝʥʪ ʙʫʚ 

ʧʨoʚʝʜʝʥʠʡ ʥʘ ʢʨoʣʠʢʘʭ ʧoʨoʜʠ ʰʠʥʰʠʣʘ. Iʄ ʤoʜʝʣʶʚʘʚʩʷ ʰʣʷʭoʤ 

ʣiʛʫʚʘʥʥʷ ʧʝʨʝʜʥʴoʾ ʥʠʟʭiʜʥoʾ ʛiʣʢʠ ʣiʚoʾ ʢoʨoʥʘʨʥoʾ ʘʨʪʝʨiʾ. Oʮiʥʢʫ 

ʨʝʟʫʣʴʪʘʪiʚ ʧʨoʚoʜʠʣʠ ʟʘ ʜoʧoʤoʛoʶ ʬʫʥʢʮioʥʘʣʴʥʠʭ (ʝʣʝʢʪʨoʢʘʨʜioʛʨʘʬiʷ, 

ʝʭoʢʘʨʜioʛʨʘʬiʷ) i ʤoʨʬoʣoʛiʯʥʠʭ ʤʝʪoʜiʚ. ɺ ʨoʙoʪi ʧoʢʘʟʘʥo, ʱo 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʘ ʘʫʪoʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʢʫʣʴʪʫʨʠ ʤʫʣʴʪiʧoʪʝʥʪʥʠʭ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪʨoʤʘʣʴʥʠʭ ʢʣiʪʠʥ ʂʄ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫ iʥʬʘʨʢʪi 

ʤioʢʘʨʜʘ ʧʨʠʚoʜʠʣʘ ʜo ʟʤʝʥʰʝʥʥʷ ʧʣoʱi ʟoʥʠ iʰʝʤiʯʥoʛo ʧoʰʢoʜʞʝʥʥʷ, 

ʥoʨʤʘʣiʟʘʮiʾ ʧoʢʘʟʥʠʢiʚ ʩʠʩʪoʣiʯʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ, ʘ ʪʘʢoʞ ʜo ʩʪʠʤʫʣʷʮiʾ 

ʘʥʛioʛʝʥʝʟʫ. ʋ ʪoʡ ʞʝ ʯʘʩ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʘ ʘʫʪoʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʷʜʝʨʥʠʭ 

ʢʣiʪʠʥ ʂʄ ʩʫʧʨoʚoʜʞʫʚʘʣʘʩʷ ʟʙiʣʴʰʝʥʥʷʤ ʟoʥʠ iʰʝʤiʯʥoʛo ʧoʰʢoʜʞʝʥʥʷ i 

ʧoʛiʨʰʝʥʥʷʤ ʧoʢʘʟʥʠʢiʚ ʩʠʩʪoʣiʯʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ ʚ ʧoʨiʚʥʷʥʥi ʟ 

ʢoʥʪʨoʣʴʥoʶ ʛʨʫʧoʶ, ʭoʯʘ i ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʟ ʘʢʪʠʚʘʮiʻʶ ʘʥʛioʛʝʥʝʟʫ 

[253]. 

 ʄʘʪʶʢoʚʠʤ ɸ. ɸ. ʚ 2006 ʨoʮi oʧʫʙʣiʢoʚʘʥi ʨʝʟʫʣʴʪʘʪʠ ʜoʩʣiʜʞʝʥʴ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʧoʨiʚʥʷʥʥʶ ʝʬʝʢʪʠʚʥoʩʪi iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo ʚʚʝʜʝʥʥʷ ʨiʟʥʠʭ 

ʢʣiʪʠʥ ʧʨʠ Iʄ ʫ ʢʨoʣʠʢʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪi [98]. Iʄ ʤoʜʝʣʶʚʘʣʠ ʰʣʷʭoʤ 
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ʣiʛʫʚʘʥʥʷ ʥʠʟʭiʜʥiʡ ʛiʣʮi ʣiʚoʾ ʢoʨoʥʘʨʥoʾ ʘʨʪʝʨiʾ. Oʮiʥʢʫ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ 

ʧʨoʚoʜʠʣʠ ʤʝʪoʜoʤ ʝʤiʩiʡʥoʾ ʢoʤʧ'ʶʪʝʨʥoʾ ʪoʤoʛʨʘʬiʾ ʧʝʨʝʜ ʤoʜʝʣʶʚʘʥʥʷʤ 

Iʄ i ʯʝʨʝʟ 10 ʜiʙ, 1,5 ʤiʩʷʮi, 3, 6, 12 ʤiʩʷʮiʚ. ɹʫʣʠ ʩʬoʨʤoʚʘʥi 3 ʛʨʫʧʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ: 1 ʛʨʫʧʘ ï ʚ iʰʝʤiʟoʚʘʥʫ ʟoʥʫ ʚʚoʜʠʣʠ ʄʄ ʉʂ 

ʢiʩʪʢoʚoʛo ʤoʟʢʫ; 2 ʛʨʫʧʘ ï ʚʚoʜʠʣʠʩʷ ʷʜʝʨʥi ʬʨʘʢʮiʷ ʢiʩʪʢoʚoʛo ʤoʟʢʫ 

(ʗʉʂ); 3 ʛʨʫʧʘ ï ʚʚoʜʠʣʘʩʷ ʨoʩʪoʚʘ ʩʝʨʝʜʘ. Iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʘ 

ʘʫʪoʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʄʉʂ i ʗʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧʨʠʟʚoʜʠʣʘ ʜo ʧoʚʥoʛo 

ʚiʜʥoʚʣʝʥʥʷ ʧʝʨʬʫʟiʾ iʰʝʤiʟoʚʘʥoʛo ʤioʢʘʨʜʘ. ʄoʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱo 

ʪʨʘʥʩʧʣʘʥʪoʚʘʥi ʄʄʉʂ ʚʧʣʠʚʘʣʠ ʥʘ ʧʨoʮʝʩ ʘʥʛioʛʝʥʝʟʫ ʟʘ ʨʘʭʫʥoʢ ʾʭ 

ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʚ ʩʫʜʠʥʥi ʩʪʨʫʢʪʫʨʠ i ʩʝʢʨʝʮiʾ ʘʥʛioʛʝʥʥʠʭ ʬʘʢʪoʨiʚ, ʘ  

ʗʉʂ ï ʟʘ ʨʘʭʫʥoʢ ʩʝʢʨʝʮiʾ ʨoʩʪoʚʠʭ ʬʘʢʪoʨiʚ. 

ʎiʢʘʚʠʤ ʻ ʪoʡ ʬʘʢʪ, ʱo ʄʉʂ ʤoʞʫʪʴ ʙʫʪʠ ʚʠʢoʨʠʩʪʘʥi ʥʝ ʪiʣʴʢʠ ʟ 

ʤʝʪoʶ ʨʝʛʝʥʝʨʘʮiʾ, ʘʣʝ i ʷʢ ʟʘʩiʙ ʜʣʷ ʜoʩʪʘʚʢʠ ʚ ʥʠʭ ʧʝʚʥʠʭ ʛʝʥiʚ. ʊoʙʪo  ʚoʥʠ 

ʤoʞʫʪʴ ʙʫʪʠ ʚʠʢoʨʠʩʪoʚʫʚʘʪʠʩʷ ʜʣʷ ʛʝʥʥoʾ ʪʝʨʘʧiʾ. ʇʨʠ ʮʴoʤʫ ʛʝʥ ʤoʞʝ ʙʫʪʠ 

ʧoʩʪʘʚʣʝʥʠʡ ʧiʜ ʪʢʘʥʝʚoʩʧʝʮʠʬiʯʥʝ ʧʨoʤoʪoʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʡoʛo 

ʝʢʩʧʨʝʩiʶ ʣʠʰʝ ʚ ʪiʡ ʪʢʘʥʠʥʠ, ʜʝ ʚoʥʘ ʥʝoʙʭiʜʥʘ. ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ 

ʛʝʥʝʪʠʯʥo ʤoʜʠʬiʢoʚʘʥʠʭ ʄʉʂ ʙʫʚ ʧoʢʘʟʘʥʠʡ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʧo 

ʪʨʘʥʩʬʝʢʮiʾ ʾʭ ʛʝʥʘʤʠ ʥʝʡʨoʪʨoʬiʯʥʠʭ ʯʠʥʥʠʢiʚ ʟ ʧoʜʘʣʴʰoʶ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʱʫʨʘʤ ʟ iʰʝʤiʯʥʠʤ iʥʩʫʣʴʪoʤ [259], ʘ ʪʘʢoʞ ʧʨʠ ʣiʢʫʚʘʥʥi 

ʝʨʝʢʪʠʣʴʥoʾ ʜʠʩʬʫʥʢʮiʾ ʫ ʩʪʘʨiʶʯʠʭ ʱʫʨiʚ iʥ'ʻʢʮiʻʶ ʄʉʂ, ʪʨʘʥʩʬiʢoʚʘʥi 

ʛʝʥoʤ ʝʥʜoʪʝʣiʘʣʴʥoʾ NO-ʩʠʥʪʘʟʠ [177]. 

ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʪʨʘʥʩʧʣʘʥʪʫʶʻʤʠʭ ʄʉʂ ʧoʣʷʛʘʻ ʥʝ ʪiʣʴʢʠ ʚ 

ʪʢʘʥʠʥoʩʧʝʮʠʬiʯʥoʤʫ ʜʠʬʝʨʝʥʮiʶʚʘʥʥi ʚ ʢʣiʪʠʥʠ ʧoʰʢoʜʞʝʥoʛo oʨʛʘʥʫ, ʘ ʡ 

ʚ ʧʘʨʘʢʨʠʥʥʠʤʫ ʝʬʝʢʪi. Oʜʥʠʤ ʟ ʛoʣoʚʥʠʭ ʜiʡ ʻ ʪʨoʬiʯʥʘ ʬʫʥʢʮiʷ ʄʉʂ ʟʘ 

ʨʘʭʫʥoʢ ʧʨoʜʫʢʮiʾ ʮʠʪoʢiʥiʚ, ʨoʩʪoʚʠʭ ʬʘʢʪoʨiʚ i iʥʰʠʭ ʨʝʯoʚʠʥ, ʱo 

ʩʪʠʤʫʣʶʶʪʴ ʨʝʛʝʥʝʨʘʮiʶ. ʂʨiʤ ʪoʛo, ʜo ʧoʣiʧʰʝʥʥʷ ʬʫʥʢʮiʾ oʨʛʘʥʫ ʤoʞʝ 

ʧʨʠʟʚoʜʠʪʠ ʧoʩʠʣʝʥʥʷ ʡoʛo ʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʟʘʚʜʷʢʠ ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʄʉʂ ʚ 

ʝʥʜoʪʝʣiʘʣʴʥi i ʛʣʘʜʢoʤ'ʷʟoʚi ʢʣiʪʠʥʠ, ʱo ʙʫʣo ʧoʢʘʟʘʥo ʚ ʝʢʩʧʝʨʠʤʝʥʪi ʥʘ 

ʩoʙʘʢʘʭ [325]. ɺʝʣʠʢi ʥʘʜiʾ ʧoʢʣʘʜʘʶʪʴʩʷ ʥʘ ʚʠʢoʨʠʩʪʘʥʥʷ ʄʉʂ ʚ ʢʘʨʜioʣoʛiʾ, 

oʩoʙʣʠʚo ʧʨʠ iʰʝʤiʯʥiʡ ʢʘʨʜioʤioʧʘʪiʾ [189] i iʥʬʘʨʢʪi ʤioʢʘʨʜʘ [47, 56, 190]. 
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 Oʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩi ʧoʟʠʪʠʚʥi ʤoʤʝʥʪʠ ʟʘʩʪoʩʫʚʘʥʥʷ ʄʉʂ ʚ 

ʢʣiʥiʯʥiʡ ʧʨʘʢʪʠʮi, ʻ ʨʷʜ ʩʝʨʡoʟʥʠʭ ʧʨoʙʣʝʤ. ɿoʢʨʝʤʘ, oʪʨʠʤʘʥʥʷ 

ʜoʩʪʘʪʥʴoʛo ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʯʠʩʣʘ ʢʣiʪʠʥ ʫʪʨʫʜʥʝʥʝ oʙʤʝʞʝʥiʩʪʶ ʾʭ 

ʟʜʘʪʥoʩʪi ʜo ʧʨoʣiʬʝʨʘʮiʾ in vitro i ʟʥʠʞʝʥʥʷʤ ʧoʪʝʥʮiʘʣʫ ʜiʣʝʥʥʷ ʧʨʠ 

ʤʥoʞʠʥʥʠʭ ʧʘʩʘʞʘʭ. ʉʝʨʡoʟʥoʶ ʧʨoʙʣʝʤoʶ ʻ ʛʝʪʝʨoʛʝʥʥiʩʪʴ ʉʂ i 

ʚiʜʩʫʪʥiʩʪʴ ʥʘʜiʡʥʠʭ ʤʝʪoʜiʚ ʚʠʜiʣʝʥʥʷ, ʨoʟʜiʣʝʥʥʷ i oʯʠʱʝʥʥʷ ʩʫʙʧoʧʫʣʷʮiʡ 

ʄʉʂ [110]. ʊʘʢ ʩʘʤo, ʢʨiʤ ʨʠʟʠʢʫ ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʫʻʤʠʭ ʄʉʂ ʫ 

ʥʝʙʘʞʘʥoʤʫ ʥʘʧʨʷʤʢʫ, ʥʝ ʤoʞʥʘ ʩʢʠʜʘʪʠ ʟ ʨʘʭʫʥʢiʚ i ʤoʞʣʠʚiʩʪʴ ʾʭ 

ʧʫʭʣʠʥʥoʾ ʪʨʘʥʩʬoʨʤʘʮiʾ, oʩoʙʣʠʚo ʧʨʠ ʪʨʠʚʘʣoʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥi in vitro. 

ʍoʯʘ ʄʉʂ ʚʚʘʞʘʶʪʴʩʷ ʥʘʙʘʛʘʪo ʤʝʥʰ ʩʭʠʣʴʥʠʤʠ ʜo ʫʪʚoʨʝʥʥʷ ʧʫʭʣʠʥ ʚ 

ʧoʨiʚʥʷʥʥi ʟ ʝʤʙʨioʥʘʣʴʥʠʤʠ ʉʂ, ʚiʜʟʥʘʯʘʣʠʩʷ ʚʠʧʘʜʢʠ ʧoʷʚʠ ʚ 

ʢʫʣʴʪʠʚoʚʘʥʠʭ ʢʣiʪʠʥʘʭ ʮʠʪoʛʝʥʝʪʠʯʥʠʭ ʘʙʝʨʘʮiʡ, ʱo ʧʨʠʟʚoʜʷʪʴ ʜo 

ʨoʟʚʠʪʢʫ ʩʘʨʢoʤʠ ʫ ʪʚʘʨʠʥ-ʨʝʮʠʧiʻʥʪiʚ [340]. 

ʇoʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʪʝʨʘʧiʾ ʄʉʂ ʧoʚ'ʷʟʫʶʪʴ ʟ ʾʭ iʥʜʫʢʪʠʚʥʠʤʠ i 

iʥʬoʨʤʘʮiʡʥʠʤʠ ʚʣʘʩʪʠʚoʩʪʷʤʠ: ʧʨoʜʫʢʮiʻʶ ʧʨoʘʥʛioʛʝʥʥʠʭ i 

ʘʥʪiʘʧoʧʪoʪʠʯʥʠʭ ʮʠʪoʢiʥiʚ [252, 254], ʨʝʛʫʣʷʮiʻʶ ʩʠʩʪʝʤʥoʾ ʟʘʧʘʣʴʥoʾ 

ʨʝʘʢʮiʾ i ʚiʜʥoʚʣʝʥʥʷʤ iʤʫʥʥoʾ ʤoʜʫʣʷʮiʾ ʚ oʨʛʘʥiʟʤi [197], ʧoʣiʧʰʝʥʥʷʤ 

ʨʝʛʝʥʝʨʘʮiʾ  ʢʘʨʜioʤioʮʠʪiʚ i ʧiʜʚʠʱʝʥʥʷʤ ʾʭ ʩʪiʡʢoʩʪi ʜo ʘʧoʧʪoʟʫ [193], ʟ 

ʧʣʘʩʪʠʯʥiʩʪʶ ʉʂ i ʾʭ ʚʧʣʠʚoʤ ʥʘ ʧʨoʣiʬʝʨʘʮiʶ ʉʂ ʩʝʨʮʷ [164]. 

ʌʘʭiʚʮʷʤʠ ɼʝʨʞʘʚʥʦ ʾ ʫʩʪʘʥʦʚʠ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤʝʥʽ ʆ. ʆ. ʐʘʣʽʤʦʚʘè ʅɸʄʅ ʋʢʨʘʾʥʠ ʚ ʥʠʟʮi ʨoʙiʪ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʧʠʪʘʥʥʷʤ ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ ʢʘʨʜioʤioʧʘʪiʶ, ʷʢi ʟʥʘʭoʜʷʪʴʩʷ 

ʚ ʣʠʩʪi oʯʠʢʫʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʩʝʨʮʷ, ʜoʚʝʜʝʥo, ʱo ʪʨʘʥʩʧʣʘʥʪʘʮiʷ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʧʫʧoʚʠʥʥoʾ ʢʨoʚi ʯʝʨʝʟ 12 ʤiʩʷʮiʚ ʧʨoʩʧʝʢʪʠʚʥoʛo 

ʩʧoʩʪʝʨʝʞʝʥʥʷ ʜoʟʚoʣʠʣʘ ʧiʜʚʠʱʠʪʠ ʌɺ ʃʐ, ʧʘʨʘʤʝʪʨʠ ʩʠʩʪoʣiʯʥoʾ (S, ɜ, 

ʨ<0,05) ʪʘ ʜiʘʩʪoʣiʯʥoʾ (ʝ, ʘ, ʨ<0,05) ʬʫʥʢʮiʡ ʃʐ, ʧʘʨʘʤʝʪʨʠ ʧoʚʟʜoʚʞʥʴoʾ 

(ʨ<0,05), ʪʨʘʥʩʤʫʨʘʣʴʥoʾ (ʨ<0,05) ʪʘ ʮʠʨʢʫʣʷʨʥoʾ ʜʝʬoʨʤʘʮiʾ (ʨ<0,05) ʥʘ 

ʚiʜʤiʥʫ ʚiʜ ʢoʥʩʝʨʚʘʪʠʚʥoʾ ʪʝʨʘʧiʾ ʪʘ ʚʝʥʪʨʠʢʫʣoʧʣʘʩʪʠʢʠ ʟʘ ɹʘʪʠʩʪoʶ, ʱo ʻ 

ʧiʜʩʪʘʚoʶ ʚʚʘʞʘʪʠ ʜʘʥʠʡ ʤʝʪoʜ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʢoʤʧʣʝʢʩʥoʾ ʢoʨʝʢʮiʾ 

ʟʥʠʞʝʥoʾ ʬʫʥʢʮiʾ  ʃʐ. ʇʨʠ ʢoʤʧʣʝʢʩʥiʡ ʪʝʨʘʧiʾ iʟ ʟʘʩʪoʩʫʚʘʥʥʷʤ 
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ʢoʥʩʝʨʚʘʪʠʚʥoʛo ʣiʢʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʧʫʧoʚʠʥʥoʾ 

ʢʨoʚi ʫ ʭʚoʨʠʭ ʟ ʜʠʣʘʪʘʮiʡʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ, ʱo ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʣʠʩʪi 

oʯiʢʫʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʩʝʨʮʷ, ʜoʚʝʜʝʥo ʧoʢʨʘʱʝʥʥʷ ʷʢ ʬiʟʠʯʥoʛo 

(ʨ<0,05), ʪʘʢ ʤʝʥʪʘʣʴʥoʛo (ʨ<0,05) ʟʜoʨoʚôʷ, ʧoʣiʧʰʝʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ ʥʘ  

40,3 % ʟʘ ʄiʥʥʝʩoʪʩʴʢʠʤ oʧʠʪʫʚʘʯʝʤ ʧoʨiʚʥʷʥo ʟ ʚʠʭiʜʥʠʤ ʩʪʘʥoʤ. ʅʘ 

ʚiʜʤiʥʫ ʚiʜ ʚʝʥʪʨʠʢʫʣoʧʣʘʩʪʠʢʠ ʟʘ ɹʘʪʠʩʪoʶ ʪʘ ʢoʥʩʝʨʚʘʪʠʚʥoʛo ʣiʢʫʚʘʥʥʷ, 

ʢʣiʥiʯʥʝ ʧoʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʧʘʮiʻʥʪiʚ ʟ ʜʠʣʘʪʘʮiʡʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ ʧiʩʣʷ 

ʢoʤʧʣʝʢʩʥoʾ ʪʝʨʘʧiʾ iʟ ʚʢʣʶʯʝʥʥʷʤ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʉʂ ʧʫʧoʚʠʥʥoʾ ʢʨoʚi 

ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ ʧoʢʨʘʱʝʥʥʷʤ ʩʝʨʮʝʚo-ʩʫʜʠʥʥoʾ ʚʠʞʠʚʘʥoʩʪi ʪʘ ʟʥʠʞʝʥʥʷʤ 

ʩʝʨʮʝʚo-ʩʫʜʠʥʥoʾ ʩʤʝʨʪʥoʩʪi ʥʘ 15,0 % [29, 30, 36].  

 

1.5. ʍoʫʤiʥʛ, ʪʝʨʤiʥʠ i ʰʣʷʭʠ ʚʚʝʜʝʥʥʷ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ 

ɺʯʝʥʠʭ ʫʩʴoʛo ʩʚiʪʫ ʟʘʚʞʜʠ ʮiʢʘʚʠʣo ʧʠʪʘʥʥʷ ʧʨo oʧʪʠʤʘʣʴʥʠʡ ʰʣʷʭ 

ʚʚʝʜʝʥʥʷ ʄʉʂ ʜʣʷ oʪʨʠʤʘʥʥʷ ʙʘʞʘʥoʛo ʨʝʟʫʣʴʪʘʪʫ. ʋ ʨʷʜi ʜoʩʣiʜʞʝʥʴ 

ʧiʜʢʨʝʩʣʝʥo ʟʜʘʪʥiʩʪʴ ʉʂ, ʱo ʚʚoʜʷʪʴʩʷ ʚ ʢʨoʚoʪiʢ, ʤiʛʨʫʚʘʪʠ i 

ʣoʢʘʣiʟʫʚʘʪʠʩʷ ʚ ʟoʥi iʰʝʤiʾ ʤioʢʘʨʜʘ ʙʝʟ ʫʯʘʩʪi ʝʢʟoʛʝʥʥʠʭ ʯʠʥʥʠʢiʚ. ʎʝʡ 

ʬʘʢʪ ʥʘʟʚʘʥʠʡ çʭoʫʤiʥʛ-ʝʬʝʢʪoʤè [10].   

ʄʉʂ ʩʧʨʠʷʶʪʴ ʟʨoʩʪʘʥʥʶ ʛʝʤoʧoʝʪʠʯʥʠʭ ʧoʧʝʨʝʜʥʠʢiʚ ʰʣʷʭoʤ 

ʩʝʢʨʝʮiʾ ʨʷʜʫ ʮʠʪoʢiʥiʚ, ʪʘʢʠʭ ʷʢ ʽʥʪʝʨʣʝʡʢʽʥ (Iʃ)-6, Iʃ-7, Iʣ-8, Iʃ-11, Iʃ-12, 

Iʃ-14, Iʃ-15, ʬʘʢʪoʨʫ LIF (leukemia inhibitor factor), ʤʘʢʨoʬʘʛʘʣʴʥoʛo 

ʢoʣoʥiʻʩʪʠʤʫʣʶʶʯoʛo  ʬʘʢʪoʨʘ (ʄ-ʂʉʌ), ʛʨʘʥʫʣoʮʠʪʘʨʥo-ʤʘʢʨoʬʘʛʘʣʴʥoʛo 

ʢoʣoʥiʻʩʪʠʤʫʣʶʶʯoʛo ʬʘʢʪoʨʘ (ɻ-ʂʉʌ), ʬʘʢʪoʨʫ ʨoʩʪʫ ʩʪoʚʙʫʨoʚoʾ ʢʣiʪʠʥʠ 

[246, 362]. ʄʉʂ ʪʘʢoʞ ʤoʞʫʪʴ ʩʧʨʠʷʪʠ ʤiʛʨʘʮiʾ ʛʝʤoʧoʝʪʠʯʥʠʭ ʩʪoʚʙʫʨoʚʠʭ 

ʢʣiʪʠʥ (ɻʉʂ), ʚʚʝʜʝʥʠʭ ʰʣʷʭoʤ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʾ iʥʬʫʟiʾ ʚ ʢiʩʪʢoʚʠʡ ʤoʟoʢ 

ʰʣʷʭoʤ ʝʢʩʧʨʝʩiʾ ʭoʫʤiʥʛ-ʨʝʮʝʧʪoʨiʚ i ʭʝʤoʢiʥiʚ, ʥʘʧʨʠʢʣʘʜ, SDF-1 (stromal-

derived factor - 1) [362].  ʄiʛʨʘʮiʷ ʪʨʘʥʩʧʣʘʥʪoʚʘʥʠʭ ʄʉʂ ʚ ʢiʩʪʢoʚʠʡ ʤoʟoʢ 

ʪʘʢoʞ ʤoʞʝ ʚiʜʙʫʚʘʪʠʩʷ ʟʘ ʛʨʘʜiʻʥʪoʤ ʢoʥʮʝʥʪʨʘʮiʾ SDF-1 ʟʘ ʨʘʭʫʥoʢ 

ʝʢʩʧʨʝʩiʾ CXCR4.  ʊoʡ ʞʝ ʤʝʭʘʥiʟʤ ʚʟʘʻʤoʜiʾ SDF-1 i CXCR4, ʘ ʪʘʢoʞ HGF i 
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c-met ʟʘʧʨoʧoʥoʚʘʥʠʡ ʜʣʷ ʧoʷʩʥʝʥʥʷ ʭoʫʤiʥʛʘ-ʝʬʝʢʪʫ ʄʉʂ ʱoʜo 

ʧoʰʢoʜʞʝʥʠʭ ʪʢʘʥʠʥ [351]. 

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʫ ʧʘʮiʻʥʪiʚ ʟ iʰʝʤiʯʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ ʤiʛʨʘʮiʡʥʘ 

ʚiʜʧoʚiʜʴ ʥʘ ʜiʶ ʬʘʢʪoʨʫ-1 ʩʪʨoʤʘʣʴʥʠʭ ʢʣiʪʠʥ i ʬʘʢʪoʨʘ ʨoʩʪʫ ʩʫʜʠʥ iʩʪoʪʥo 

ʥʠʞʯʝ, ʥiʞ ʫ ʟʜoʨoʚʠʭ ʣʶʜʝʡ. ɼʘʥʠʡ ʬʘʢʪ ʩʚiʜʯʠʪʴ ʧʨo ʤoʞʣʠʚʫ ʧoʯʘʪʢoʚʫ 

ʜʠʩʬʫʥʢʮiʶ ʉʂ ʂʄ ʫ ʭʚoʨʠʭ ʥʘ iʰʝʤiʯʥʫ ʢʘʨʜioʤioʧʘʪiʶ, ʱo ʤoʞʝ 

oʙʤʝʞʫʚʘʪʠ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧoʪʝʥʮiʘʣ ʘʫʪoʣoʛiʯʥoʾ ʢʣiʪʠʥʥoʾ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ [231]. 

Wold L. et al. [ 273], ʧiʩʣʷ iʥʜʫʢʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo Iʄ ʫ ʱʫʨiʚ 

ʚʠʜiʣʷʣʠ ʾʭ ʄʉʂ ʂʄ ʪʘ ʢʫʣʴʪʠʚʫʚʘʣʠ ʨʘʟoʤ ʟ ʬʣʫoʨʝʩʮʝʥʪʥʠʤ ʤʘʨʢʝʨoʤ 

DAPI i Dil.  ʇoʪiʤ ʢʣiʪʠʥʠ ʚʥʫʪʨiʰʥʴoʚʝʥʥo ʚʚoʜʠʣʠ ʪʚʘʨʠʥʘʤ i ʯʝʨʝʟ 2 ʜʥi 

ʚʠʷʚʣʷʣʠ ʚ ʟoʥi iʰʝʤiʾ.  ʊʘʢʠʤ ʯʠʥoʤ ʙʫʣo ʧʨoʜʝʤoʥʩʪʨoʚʘʥo ʭoʫʤiʥʛ-ʝʬʝʢʪ. 

ɹʘʛʘʪo ʜoʩʣiʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥo ʚʠʚʯʝʥʥʶ ʢiʣʴʢoʩʪi ʚʚoʜʠʤʠʭ ʢʣiʪʠʥ 

ʧʨʠ ʣiʢʫʚʘʥʥi Iʍʉ. ʊʘʢ, ʍʫʙʫʣʘʝʚʘ ɻ.ɻ. ʟi ʩʧiʚʘʚʪ. [136] ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪi, ʱo ʢoʥʮʝʥʪʨʘʮiʷ ʢʣiʪʠʥ ʚ ʪʨʘʥʩʧʣʘʥʪʘʪi ʧoʚʠʥʥʘ ʙʫʪʠ ʯiʪʢo 

ʨʝʛʣʘʤʝʥʪoʚʘʥʘ, ʪoʤʫ ʱo ʧʨʠ ʟʙiʣʴʰʝʥʥi ʾʭ ʢiʣʴʢoʩʪi ʝʬʝʢʪ ʥʝ ʟʙiʣʴʰʫʻʪʴʩʷ, 

ʘ ʥʘʚʧʘʢʠ ʤoʞʝ ʧʨʠʟʚʝʩʪʠ ʜo ʥʝʛʘʪʠʚʥoʛo ʨʝʟʫʣʴʪʘʪʫ. 

ɿ ʧoʯʘʪʢʫ ʚʠʥʠʢʥʝʥʥʷ ʢʣiʥiʯʥoʛo ʝʪʘʧʫ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ 

ʚʠʥʠʢʣo ʧʠʪʘʥʥʷ: ʷʢʠʤ ʯʠʥoʤ ʚʚoʜʠʪʠ ʩʪoʚʙʫʨoʚi ʢʣiʪʠʥʠ, ʱo ʙ ʜoʩʷʛʪʠ 

ʥʘʡʢʨʘʱoʛo ʨʝʟʫʣʴʪʘʪʫ. ɺʠʜiʣʷʶʪʴ 5 ʥʘʡʙiʣʴʰ ʧoʰʠʨʝʥʠʭ ʤʝʪoʜiʚ ʚʚʝʜʝʥʥʷ 

ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʧʨʠ Iʍʉ: ʚʥʫʪʨiʰʥʴoʚʝʥʥʠʡ, iʥʪʨʘʢoʨoʥʘʨʥʠʡ, 

ʙʝʟʧoʩʝʨʝʜʥʴo ʚ ʟoʥʫ ʫʨʘʞʝʥʥʷ ʟ ʙoʢʫ ʝʧiʢʘʨʜʫ, ʝʥʜoʤioʢʘʨʜiʘʣʴʥʠʡ iʥ'ʻʢʮiʾ 

ʟʘ ʜoʧoʤoʛoʶ ʨiʟʥʠʭ ʥʘʚiʛʘʮiʡʥʠʭ ʩʠʩʪʝʤ, ʚʥʫʪʨiʰʥʴoʚʝʥʥi iʥ'ʻʢʮiʾ ʚ 

ʢoʨoʥʘʨʥʫ ʚʝʥʫ ʯʝʨʝʟ ʢoʨoʥʘʨʥʠʡ ʩʠʥʫʩ (ʜʘʻ ʤoʞʣʠʚiʩʪʴ ʚʚoʜʠʪʠ ʢʣiʪʠʥʠ ʚ 

oʙʣʘʩʪʴ ʤioʢʘʨʜʘ, ʱo ʤoʞʝ  ʟʘʩʪoʩoʚʫʚʘʪʠʩʷ ʧʨʠ oʢʣʶʟiʾ ʢoʨoʥʘʨʥʠʭ ʩʫʜʠʥ) 

[19, 69, 70, 110, 144, 168]. ʇʨʠʭʠʣʴʥʠʢʠ ʪoʛo ʯʠ iʥʰoʛo ʩʧoʩoʙʫ ʚʚʝʜʝʥʥʷ 

ʜoʚoʜʷʪʴ ʝʬʝʢʪʠʚʥiʩʪʴ oʩʪʘʥʥʴoʛo. ɸʣʝ ʥʝ iʩʥʫʻ ʨʘʥʜoʤiʟoʚʘʥʠʭ ʤʘʩʰʪʘʙʥʠʭ 

ʜoʩʣiʜʞʝʥʴ ʚ ʜʘʥiʡ oʙʣʘʩʪi, i ʪoʤʫ ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʠʤ [80, 

110, 168]. 
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ʋ ʨoʙoʪʘʭ ʂʘʢʫʯʘʷ ʊ. ʊ. ʟi ʩʧiʚʘʚʪ. ʥʘ ʧiʜʩʪʘʚi ʨʝʟʫʣʴʪʘʪiʚ ʢʣiʥiʢo-

iʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪoʜiʚ ʜoʩʣiʜʞʝʥʥʷ ʧʨoʜʝʤoʥʩʪʨoʚʘʥo, ʱo ʟʘʩʪoʩʫʚʘʥʥʷ 

ʢiʩʪʢoʚo-ʤoʟʢoʚʠʭ ʝʥʜoʪʝʣiʘʣʴʥʠʭ ʢʣiʪʠʥ ʧoʧʝʨʝʜʥʠʢiʚ CD 133+ ʚ ʩʝʨʝʜʥiʡ 

ʜoʟi 2Ĭ10
6
 ʻ ʟʜiʡʩʥʝʥʥʠʤ i ʙʝʟʧʝʯʥʠʤ ʚ ʣiʢʫʚʘʥʥi ʧʘʮiʻʥʪiʚ ʟ ʭʨoʥiʯʥoʶ 

ʩʝʨʮʝʚoʶ ʥʝʜoʩʪʘʪʥiʩʪʶ iʰʝʤiʯʥoʛo i ʥʝiʰʝʤiʯʥoʛo ʛʝʥʝʟʫ [75]. ɸʣʝ 

oʧʪʠʤʘʣʴʥʘ ʜoʟʘ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʪʘʢoʞ ʜʠʩʢʫʪʫʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ 

ʣiʪʝʨʘʪʫʨʠ [41]. 

ʋ ʅɼI ʪʨʘʥʩʧʣʘʥʪoʣoʛiʾ i ʰʪʫʯʥʠʭ oʨʛʘʥiʚ iʤʝʥʽ  ɺ. I.  ʐʫʤʘʢoʚʘ ʚ 2003 

ʨoʮi ʙʫʣo ʧʨoʚʝʜʝʥo ʢʣiʥiʯʥʝ ʜoʩʣiʜʞʝʥʥʷ, ʧʨʠ ʷʢoʤʫ iʥʪʨʘʢoʨoʥʘʨʥo 

ʟʘʩʪoʩoʚʫʚʘʣʠ ʢʫʣʴʪʠʚoʚʘʥi ʉʂ ʂʄ. ɼoʩʣiʜʞʝʥʥʷ ʧoʢʘʟʘʣo, ʱo ʚ ʧʝʨʰiʡ 

ʛʨʫʧi ʭʚoʨʠʭ ʚiʜʨʘʟʫ ʧiʩʣʷ ʚʚʝʜʝʥʥʷ ʉʂ ʂʄ ʟʥʠʞʫʚʘʣʘʩʷ ʘʢʪʠʚʥiʩʪʴ 

ʧʨoʘʧoʧʪʠʯʥʠʭ ʙiʣʢiʚ ʚ ʧʣʘʟʤi ʢʨoʚi [143], ʧoʟʠʪʠʚʥo ʟʤiʥʶʚʘʣʘʩʷ ʜʠʥʘʤiʢʘ 

iʤʤʫʥoʛʨʘʤʤ ʭʚoʨʠʭ, ʘ ʪʘʢoʞ ʧoʢʘʟʥʠʢiʚ ʾʭ ʢʣiʥiʯʥoʛo ʩʪʘʥʫ [149]. ʏʝʨʝʟ 2 

ʤiʩʷʮi ʫ ʧʘʮiʻʥʪiʚ ʟʨoʩʪʘʚ iʥʜʝʢʩ ʬiʟʠʯʥoʾ ʘʢʪʠʚʥoʩʪi, ʚiʜʟʥʘʯʘʣoʩʷ 

ʧoʣiʧʰʝʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ, ʜoʩʪoʚiʨʥo ʟʥʠʞʫʚʘʣʠʩʷ ʤʘʨʢʝʨʠ ʪʷʞʢoʩʪi ʉʅ  

(ʤoʟʢoʚʠʡ ʥʘʪʨiʡʫʨʝʪʠʯʥʠʡ ʧʝʧʪʠʜ, ʘ ʪʘʢoʞ ʩʪʫʧiʥʴ ʚʠʨʘʞʝʥoʩʪi 

ʤiʞʰʣʫʥoʯʢoʚoʾ ʘʩʠʥʭʨoʥiʾ ʟʘ ʜʘʥʠʤʠ ʨʘʜioiʟoʪoʧʥoʾ ʚʝʥʪʨʠʢʫʣoʛʨʘʬiʾ). ʇʨʠ 

ʘʥʘʣiʟi ʯʘʩʪoʪʠ ʧiʩʣʷʧʝʨʘʮiʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʙʫʣo ʚiʜʟʥʘʯʝʥo, ʱo ʚ ʛʨʫʧi 

ʭʚʦʨʠʭ ʟ ɸʂʐ ʽ ʚʚʝʜʝʥʥʷʤ ʉʂ ʂʄ ʨoʟʚʠʪoʢ ʧoʣioʨʛʘʥʥoʾ ʥʝʜoʩʪʘʪʥoʩʪi 

ʧoʚʥiʩʪʶ ʥiʚʝʣʶʚʘʚʩʷ, ʘ ʢiʣʴʢiʩʪʴ iʥʬʝʢʮiʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʩʪʘʚʘʣʘ 

ʜoʩʪoʚiʨʥo ʥʠʞʯoʶ. 

ʋ ʩʝʨiʾ ʧʫʙʣiʢʘʮiʡ ʊʝʤʥoʚ ɸ. ɸ. [123, 124, 125, 126, 127] ʧoʨiʚʥʶʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʣiʢʫʚʘʥʥʷ Iʍʉ ʟ ɸʂʐ ʪʘ  ʽ ʚʚʝʜʝʥʥʷʤ ʉʂ ʂʄ, ʧʘʮiʻʥʪʠ ʚ ʷʢʠʭ 

ʜoʩʪoʚiʨʥo ʥʝ ʚiʜʨiʟʥʷʣʠʩʷ ʟʘ ʚiʢoʤ, ʪʨʠʚʘʣiʩʪʶ ʰʪʫʯʥoʛo ʢʨoʚooʙiʛʫ i 

ʰʪʫʯʥoʾ ʚʝʥʪʠʣʷʮiʾ ʣʝʛʝʥiʚ ʧiʜ ʯʘʩ oʧʝʨʘʮiʾ. ɹʫʣo ʧʨoʜʝʤoʥʩʪʨoʚʘʥo, ʱo 

ʪʨʘʥʩʧʘʣʥʪʘʮiʷ ʢʫʣʴʪʠʚoʚʘʥʠʭ ʢʣiʪʠʥ ʂʄ ʚʠʢʣʠʢʘʻ ʥʝ ʪiʣʴʢʠ ʧoʣiʧʰʝʥʥʷ 

ʛʝʤoʜʠʥʘʤiʢʠ i ʷʢoʩʪi ʞʠʪʪʷ ʭʚoʨʠʭ, ʘʣʝ i ʜoʩʪoʚiʨʥo ʟʥʠʞʫʻ ʯʘʩʪoʪʫ 

ʚʠʥʠʢʥʝʥʥʷ ʛʥiʡʥo-ʩʝʧʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧiʩʣʷ oʧʝʨʘʮiʡ ɸʂʐ. Oʜʥʠʤ ʟ  

ʬʘʢʪiʚ, ʱo ʟʘʙʝʟʧʝʯʫʻ ʜʘʥʠʡ ʝʬʝʢʪ, ʻ ʟʘʭʠʩʪ ʢʣiʪʠʥ ʂʄ iʤʫʥʥoʶ ʩʠʩʪʝʤoʶ 
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ʭʚoʨoʛo ʚiʜ ʜoʜʘʪʢoʚoʛo ʩʪʨʝʩoʚoʛo ʧoʰʢoʜʞʝʥʥʷ, ʷʢʠʤ ʻ oʧʝʨʘʮiʷ ɸʂʐ iʟ 

ʟʘʩʪoʩʫʚʘʥʥʷʤ ʰʪʫʯʥoʛo ʢʨoʚooʙiʛʫ [65]. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪi ʥʘ ʱʫʨʘʭ ʂʘʨʜʘʰ O. ʌ. ʪʘ iʥ. [76,77] ʜoʚʝʣʠ, ʱo 

ʚʥʫʪʨiʰʥʴoʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʄʉʂ ʥʘ 7 ʜoʙʫ Iʄ ʙiʣʴʰoʶ ʤiʨoʶ ʩʪʠʤʫʣʶʻ 

ʥʝoʘʥʛioʛʝʥʝʟ ʚ 2 ʪʠʞʥʝʚoʤʫ ʪʝʨʤiʥi ʚʚʝʜʝʥʥʷ, ʥiʞ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʠʡ 

ʩʧoʩiʙ. 

ʂoʥoʧʣʷʥʠʢ ɸ. ɻ. ʟi ʩʧiʚʘʚʪ. [89] ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪi, ʱo 

ʚʥʫʪʨiʰʥʴoʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ ʄʉʂ, ʢoʤiʪoʚʘʥʠʭ 5-ʘʟʘʮiʪiʜiʥoʤ, 

ʧʨʠʟʚoʜʠʪʴ ʧʨʠ ʘʜʨiʘʤiʮʠʥoʚiʡ ʢʘʨʜioʤioʜiʩʪʨoʬii ʜo ʧoʩʠʣʝʥʥʷ ʨʝʛʝʥʝʨʘʮiʾ 

ʤioʢʘʨʜʘ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʙiʣʴʰoʾ ʢiʣʴʢoʩʪi ʧoʚʥoʮiʥʥʠʭ ʢʘʨʜioʤioʮʠʪiʚ. 

ɿʘ ʜʘʥʠʤʠ ʣiʪʝʨʘʪʫʨʠ [142, 145] ʧʨoʮʝʩ ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʉʂ ʚ 

ʢʘʨʜioʤioʮʠʪʠ ʤoʞʥʘ iʥʜʫʢʫʚʘʪʠ: 1) ʰʣʷʭoʤ ʩʫʧʝʨʝʢʩʧʨʝʩiʾ ʄɹʂ-2,  

2) ʜoʜʘʚʘʥʥʷʤ ʜʘʥoʛo ʯʠʥʥʠʢʘ ʚ ʢʫʣʴʪʫʨʫ ʢʣiʪʠʥ, 3) ʘʢʪʠʚʘʮiʻʶ ʊɸʂ-1 ʛʝʥʘ, 

ʱo ʚiʜʥoʩʠʪʴʩʷ ʜo ʯʣʝʥiʚ ʩʫʧʝʨʩiʤʝʡʩʪʚʘ ʤiʪoʛʝʥ-ʘʢʪʠʚoʚʘʥoʾ ʧʨoʪʝʾʥ-3-

ʢiʥʘʟʠ, ʷʢʘ ʧʝʨʝʪʚoʨʶʻ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣiʚ ʚiʜ  ʤoʨʬoʛʝʥʝʪʠʯʥʠʭ ʙiʣʢ̔ ʚʠ 

ʢiʩʪʢʠ.  ɼoʩʣiʜʥʠʢʠ ʪʘʢoʞ ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ, ʱo oʜʥoʯʘʩʥʘ ʥʘʜʝʢʩʧʨʝʩiʷ 

Nkxx-2.5 i GATA-4, ʷʢi ʻ ʪʨʘʥʩʢʨʠʧʮiʡʥʠʤʠ ʬʘʢʪoʨʘʤʠ, oʜʥʠʤʠ ʟ ʥʘʡʙiʣʴʰ 

ʨʘʥʥiʭ ʤʘʨʢʝʨiʚ ʜʣʷ ʧʨʝʢʘʨʜiʘʣʴʥʠʡ ʢʣiʪʠʥ, ʤoʞʝ ʚʠʢʣʠʢʘʪʠ ʢʘʨʜioʛʝʥʥʝ 

ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ P19CL6 noggin ʢʣiʪʠʥ. ʎi ʜʘʥi ʙʫʣʠ oʪʨʠʤʘʥi in vitro, ʱo 

ʜoʟʚoʣʷʻ ʫʪoʯʥʠʪʠ ʨoʣʴ ʄɹʂ ʚ ʜʠʬʝʨʝʥʮiʶʚʘʥʥi ʉʂ ʚ  ʤoʨʬoʛʝʥʝʪʠʯʥ ̔ʙiʣʢʽ 

ʢiʩʪʢʠ. 

ʅʝʤʢoʚ ɸ. ʉ.  i ʩʧiʚʘʚʪ.  [103] ʧoʚiʜoʤʠʣʠ ʧʨo ʚoʩʴʤʠʨiʯʥʠʡ ʜoʩʚiʜ 

ʟʘʩʪoʩʫʚʘʥʥʷ ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʫ ʢʘʨʜioʣoʛiʯʥʠʭ ʭʚoʨʠʭ. 

ʅʠʤʠ ʚiʜʟʥʘʯʝʥo, ʱo ʚʥʫʪʨiʰʥʴoʢoʨoʥʘʨʥʝ ʚʚʝʜʝʥʥʷ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ 

ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʤʘʻ ʷʩʢʨʘʚo ʚʠʨʘʞʝʥʠʡ ʧoʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʫ ʚʠʛʣʷʜi 

ʧiʜʚʠʱʝʥʥʷ ʌɺ ʃʐ, ʟʥʠʞʝʥʥʷ ʣʝʪʘʣʴʥoʩʪi ʚiʜ Iʍʉ.   

ʅʝʩʪʝʨʫʢ ʖ. ɸ. ʟi ʩʧiʚʘʚʪ. [104] ʪʘʢ ʩʘʤo ʧiʜʪʚʝʨʜʠʣʠ ʝʬʝʢʪʠʚʥiʩʪʴ 

iʥʪʨʘʢoʨoʥʘʨʥoʛo ʚʚʝʜʝʥʥʷ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʫ ʭʚoʨʠʭ 

ʥʘ Iʍʉ, ʫ ʚʠʛʣʷʜi ʧoʣiʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ (ʗɾ) i ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʢʣʘʩʫ (ʌʂ) ʩʪʝʥoʢʘʨʜiʾ. ɸʚʪoʨʠ ʨʝʢoʤʝʥʜʫʶʪʴ iʥʪʨʘʢoʨoʥʘʨʥʝ ʚʚʝʜʝʥʥʷ 
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ʤoʥoʥʫʢʣʝʘʨiʚ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʭʚoʨʠʤ ʥʘ ʩʪʝʥoʢʘʨʜiʶ, ʚ ʣiʢʫʚʘʥʥi ʷʢʠʭ 

ʚʠʯʝʨʧʘʣʠ ʚʩi ʤoʞʣʠʚoʩʪi oʧʝʨʘʪʠʚʥoʛo i ʤʝʜʠʢʘʤʝʥʪoʟʥoʛo ʣiʢʫʚʘʥʥʷ.  

ʉʻʜoʚ ɺ. ʄ. ʟi ʩʧiʚʘʚʪ. [120] ʟʘʧʨoʧoʥʫʚʘʚ ʚʠʢoʨʠʩʪoʚʫʚʘʪʠ ʪʨʘʥʩʧʣʘʥʪʘʮiʶ  

ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʜʣʷ ʧoʣiʧʰʝʥʥʷ ʤʝʪʘʙoʣiʟʤʫ ʤioʢʘʨʜʘ i 

ʧʝʨʬʫʟiʾ, ʱo ʩʚiʜʯʠʪʴ ʧʨo ʧʝʨʩʧʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ʜʘʥoʛo ʤʝʪoʜʫ 

ʣiʢʫʚʘʥʥʷ ʫ ʭʚoʨʠʭ, ʷʢi ʧiʜʣʷʛʘʶʪʴ ʪʨʘʜʠʮiʡʥʠʤ ʤʝʪoʜʘʤ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ 

ʤioʢʘʨʜʘ ʫ ʚʠʛʣʷʜi ɸʂʐ i ʢoʨoʥʘʨʥoʾ ʘʥʛioʧʣʘʩʪʠʢʠ. 

ɹoʨʫʢʘʻʚ I. ɿ. ʧoʚiʜoʤʠʚ ʧʨo ʧiʜʚʠʱʝʥʥʷ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʃʐ 

ʧiʩʣʷ iʥʪʨʘʢoʨoʥʘʨʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ 

ʥʘ ʪʣi Iʄ, ʱo oʙʫʤoʚʣʝʥo ʧoʣiʧʰʝʥʥʷʤ ʨʝʛioʥʘʨʥoʾ ʤiʢʨoʮʠʨʢʫʣʷʮiʾ i 

çʚʢʣʶʯʝʥʥʷʤè ʛiʙʝʨʥʫʶʯoʛo ʤioʢʘʨʜʘ [21]. 

ʋ 2008 ʨoʮi Molina E. Oʧʫʙʣiʢʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ iʥʪʨʘʢoʨoʥʘʨʥoʛo 

ʚʚʝʜʝʥʥʷ ʄʉʂ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥiʡ ʤoʜʝʣi ʤʠʰʝʡ ʟ ʛiʧʝʨʪʨoʬiʻʶ 

çʧʝʨʝʚʘʥʪʘʞʝʥʥʷè ʟ ʤʝʪoʶ oʮiʥʢʠ ʧoʣiʧʰʝʥʥʷ ʛʝʤoʜʠʥʘʤiʯʥʠʭ ʧoʢʘʟʥʠʢiʚ, 

ʪoʣʝʨʘʥʪʥoʩʪi ʜo ʬiʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʴʥoʛo ʬoʥʫ i 

ʟʘʧoʙiʛʘʥʥʷ ʨʝʤoʜʝʣʶʚʘʥʥʷ ʃʐ. ʏʝʨʝʟ 28 ʜʥiʚ ʩʧoʩʪʝʨʝʞʝʥʥʷ ʙʫʣo 

ʚiʜʟʥʘʯʝʥo ʧoʣiʧʰʝʥʥʷ ʩʠʩʪoʣiʯʥoʾ ʬʫʥʢʮiʾ ʃʐ, ʟʙiʣʴʰʝʥʥʷ ʪoʣʝʨʘʥʪʥoʩʪi 

ʜo ʬiʟʠʯʥoʛo ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʨiʚʥiʚ Iʃ-1 i 6, ʌʅO i ʤoʟʢoʚoʛo 

ʥʘʪʨʡiʫʨʝʪʠʯʥoʛo ʧʝʧʪʠʜʫ [284]. 

ɺoʣʢoʚʩʴʢʘ I. ɺ. oʧʫʙʣiʢʫʚʘʣʘ ʨʝʟʫʣʴʪʘʪʠ oʙʩʪʝʞʝʥʥʷ i ʣiʢʫʚʘʥʥʷ 22 

ʧʘʮiʻʥʪiʚ (10 ï ʟ Iʍʉ i 12 ʟ iʜioʧʘʪʠʯʥoʶ ʜʠʣʘʪʘʮiʡʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ), 

ʷʢʠʤ ʙʫʣʘ ʚʠʢoʥʘʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪoʣoʛiʯʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ-

ʧoʧʝʨʝʜʥʠʢiʚ (CD 133+) [25].  ɺʩiʤ ʧʘʮiʻʥʪʘʤ ʜo oʧʝʨʘʮiʾ ʚʠʢoʥʫʚʘʣʠ 

ʨʫʪʠʥʥʝ ʢʣiʥiʯʥʝ oʙʩʪʝʞʝʥʥʷ, ʱo ʚʢʣʶʯʘʣo ʜʝʪʘʣʴʥʠʡ ʟʙiʨ ʘʥʘʤʥʝʟʫ, 

ʬiʟʠʢʘʣʴʥʝ oʙʩʪʝʞʝʥʥʷ, ʢoʤʧʣʝʢʩ ʥʝiʥʚʘʟʠʚʥʠʭ ʜoʩʣiʜʞʝʥʴ (ɽʂɻ, ʧʨoʙʫ ʟ 

ʬiʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʪʨʝʜʤʠʣi, ʭoʣʪʝʨiʚʩʴʢʝ ɽʂɻ-ʤoʥiʪoʨʫʚʘʥʥʷ, 

ʪʨʘʥʩʪoʨʘʢʘʣʴʥʫ ʝʭoʢʘʨʜioʛʨʘʬiʶ, ʩʮʠʥʪʠʛʨʘʬiʶ ʤioʢʘʨʜʘ, ʧoʟʠʪʨoʥʥo-

ʝʤiʩiʡʥʫ ʢoʤʧ'ʶʪʝʨʥʫ ʪoʤoʛʨʘʬiʶ, ʘ  ʪʘʢoʞ ʩʪʘʥʜʘʨʪʥi ʣʘʙoʨʘʪoʨʥi ʤʝʪoʜʠ 

oʙʩʪʝʞʝʥʥʷ). ɺʩi ʧʘʮiʻʥʪʠ, ʚʢʣʶʯʝʥi ʚ ʜoʩʣiʜʞʝʥʥʷ, ʙʫʣʠ ʚiʜʥʝʩʝʥi ʜo III-IV 

ʌʂ ʉʅ ʟʘ ʢʣʘʩʠʬiʢʘʮiʻʶ ʅʴʶ-ʁoʨʢʩʴʢoʾ ʘʩoʮiʘʮiʾ ʢʘʨʜioʣoʛiʚ (NYHA). 
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ɺʚʝʜʝʥʥʷ ʢʣiʪʠʥ ʚ ʤioʢʘʨʜ ʧʨoʚoʜʠʣʠ ʧiʜ ʯʘʩ ʨiʟʥʠʭ ʭiʨʫʨʛiʯʥʠʭ ʚʪʨʫʯʘʥʴ 

(ɸʂʐ, ʄʂʐ, ʘʥʥʫʣoʧʣʘʩʪʠʢʘ, ʧʨoʪʝʟʫʚʘʥʥʷ ʢʣʘʧʘʥiʚ), ʘ ʚ 4 ʩʧoʩʪʝʨʝʞʝʥʥʷʭ 

ʪʨʘʥʩʝʥʜoʢʘʨʜiʘʣʴʥo. ɺ ʨʝʟʫʣʴʪʘʪi ʨoʙoʪʠ ʘʚʪoʨʠ ʧʨʠʡʰʣʠ ʜo ʚʠʩʥoʚʢiʚ, ʱo 

ʢʣiʪʠʥʥʘ çʢʘʨʜioʤioʧʣʘʩʪʠʢʘè ʟʘ ʜoʧoʤoʛoʶ ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ-

ʧoʧʝʨʝʜʥʠʢiʚ CD 133+ ʜoʟʚoʣʷʻ ʨʝʢoʤʝʥʜʫʚʘʪʠ ʾʾ ʚʠʢoʨʠʩʪʘʥʥʷ ʚ ʷʢoʩʪi 

ʚʠʙoʨʫ ʤʝʪoʜʫ ʣiʢʫʚʘʥʥʷ ʫ ʧʘʮiʻʥʪiʚ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧoʢʘʟʘʥʥʷʤʠ: ʍʉʅ III-IV 

ʌʂ ʟʘ NYHA (iʰʝʤiʯʥoʛo i iʜʠoʧʘʪʠʯʥoʛo ʛʝʥʝʟʫ) ʧʨʠ ʥʝʤoʞʣʠʚoʩʪi 

ʚʠʢoʥʘʪʠ ʘʜʝʢʚʘʪʥʫ oʧʝʨʘʮiʶ ʧʨʷʤoʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʤioʢʘʨʜʘ i / ʘʙo 

ʪʨʘʥʩʣʶʤiʥʘʣʴʥʫ ʙʘʣoʥʥʫ ʘʥʛioʧʣʘʩʪʠʢʫ ʫ ʧʘʮiʻʥʪiʚ ʟ Iʍʉ ʧʨʠ ʥʘʷʚʥoʩʪi 

ʞʠʪʪʻʟʜʘʪʥoʛo ʤioʢʘʨʜʘ. 

ɹoʢʝʨiʷ ʃ. ɸ. ʪʘ iʥ [18] ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ, ʱo iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ 

ʪʨʘʥʩʢʘʪʝʪʝʨʥʝ ʚʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʤʘʻ ʥʘʙʘʛʘʪo ʙiʣʴʰi 

ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ iʥʪʨʘʢoʨoʥʘʨʥʠʤ. ɺiʜʟʥʘʯʝʥo ʚʠʨʘʞʝʥʠʡ ʧʘʨʘʢʨʠʥʥʠʡ ʝʬʝʢʪ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʫ ʚʠʛʣʷʜi ʧiʜʚʠʱʝʥʥʷ 

ʢoʥʮʝʥʪʨʘʮiʾ ʚ ʢʨoʚi ʚ ʧoʩʪʪʨʘʥʩʧʣʘʥʪʘʮiʡʥoʤʫ ʧʝʨioʜi ʙiʣʴʰʝ 10 ʙioʣoʛiʯʥo 

ʘʢʪʠʚʥʠʭ ʨʝʯoʚʠʥ. 

ɼʴʷʯʢoʚ ɸ. ɺ. ʪʘ iʥ. [64] ʟʘʧʨoʧoʥʫʚʘʣʠ iʥʪʨʘʢoʨoʥʘʨʥʝ ʚʚʝʜʝʥʥʷ 

ʘʣoʛʝʥʥʠʭ ʄʉʂ ʧʨʠ ʍʉʅ i ʩʧoʩʪʝʨiʛʘʣʠ ʚiʜ ʥʝʾ ʧoʟʠʪʠʚʥʠʡ ʝʬʝʢʪ, ʷʢʠʡ 

ʨoʟʚʠʚʘʚʩʷ ʟ ʧʝʨʰoʛo ʪʠʞʥʷ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ i ʪʨʠʚʘʚ ʧʨoʪʷʛoʤ 6 ʤiʩʷʮiʚ 

ʫ ʚʠʛʣʷʜi ʟʤʝʥʰʝʥʥʷ ʨiʚʥʷ ʤoʟʢoʚoʛo ʥʘʪʨiʡʫʨʝʪʠʯʥoʛo ʧʝʧʪʠʜʫ ʪʘ 

ʧoʣiʧʰʝʥʥʷ ʬʫʥʢʮioʥʘʣʴʥoʛo ʩʪʘʥʫ ʭʚoʨoʛo. 

ʇʝʨʰʝ ʧioʥʝʨʩʴʢʝ ʜoʩʣiʜʞʝʥʥʷ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ ʥʘʚiʛʘʮiʡʥoʾ ʩʠʩʪʝʤʠ 

NOGA XP ʙʫʣo oʧʫʙʣiʢoʚʘʥo ʚ 2003 ʨoʮi ʛʨʫʧoʶ ʘʤʝʨʠʢʘʥʩʴʢʠʭ i 

iʟʨʘʾʣʴʩʴʢʠʭ ʚʯʝʥʠʭ, ʷʢi ʟʘ ʜoʧoʤoʛoʶ ʢʘʪʝʪʝʨʘ ʪʨʘʥʝʥʜoʢʘʨʜiʘʣʴʥo ʚʚoʜʠʣʠ 

ʘʫʪoʣoʛiʯʥi ʢʣiʪʠʥʠ ʂʄ ʧʘʮiʻʥʪʘʤ iʟ ʪʷʞʢoʶ ʬoʨʤoʶ ʩʪʝʥoʢʘʨʜiʾ, ʷʢʘ ʥʝ 

ʢoʨʝʛʫʚʘʣʘʩʷ ʟʚʠʯʘʡʥoʶ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʻʶ. ʋ 8 ʟ 12 ʧʘʮiʻʥʪiʚ ʙʫʣʠ oʪʨʠʤʘʥi 

ʟʥʘʯʥi ʧoʣiʧʰʝʥʥʷ, ʷʢi ʟʙʝʨiʛʘʣʠʩʷ ʧʨoʪʷʛoʤ 3-ʭ ʤiʩʷʮiʚ ʩʧoʩʪʝʨʝʞʝʥʥʷ [218]. 

ɺ ʮʝʡ ʞʝ ʧʝʨioʜ Tse H. F. et al. ʪʘʢ ʩʘʤo ʟʘ ʜoʧoʤoʛoʶ ʩʠʩʪʝʤʠ NOGA 

XP ʚʚoʜʠʣʠ ʘʫʪoʣoʛiʯʥi ʤoʥoʥʫʢʣʝʘʨʠ ʂʄ ʧʘʮiʻʥʪʘʤ ʟ Iʍʉ, ʯʝʨʝʟ 3 ʤiʩʷʮi 
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ʚiʜʟʥʘʯʘʣʠ ʥiʚʝʣʶʚʘʥʥʷ ʩʠʤʧʪoʤiʚ ʩʪʝʥoʢʘʨʜiʾ, ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ 

ʤioʢʘʨʜʘ i ʧoʣiʧʰʝʥʥʷ ʬʫʥʢʮiʾ ʩʝʨʮʷ [344]. 

ʈʘʭʤʘʪ-ɿʘʜʝ ʊ. ʄ. i iʥ. [117] ʚiʜʟʥʘʯʠʣʠ ʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ 

ɸʂʂʄ ʧʨʠ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʤʫ ʚʚʝʜʝʥʥi ʥʘ ʬoʥi ʭʨoʥiʯʥoʾ ʉʅ ʪʘ ʜoʚʝʣʠ 

ʧoʣiʧʰʝʥʥʷ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʃʐ i ʤoʞʣʠʚiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ʜʘʥoʾ 

ʤʝʪoʜʠʢʠ ʚ ʢoʤʧʣʝʢʩi ʟ ɸʂʐ.  

ʍʘʨʣʘʤoʚʠʤ ɸ. ɺ. ʟi ʩʧiʚʘʚʪ. [134] ʙʫʣo ʧʨoʚʝʜʝʥo ʧoʨiʚʥʷʣʴʥʠʡ ʘʥʘʣiʟ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʉʂ ʟ ʧʝʨʠʬʝʨʠʯʥoʾ ʢʨoʚi i ʞʠʨoʚoʾ ʪʢʘʥʠʥʠ ʫ ʭʚoʨʠʭ ʚ 

ʛoʩʪʨoʤʫ ʧʝʨioʜi Iʄ ʟʘ ʜoʧoʤoʛoʶ ʥʘʚiʛʘʮiʡʥoʶ ʩʠʩʪʝʤoʶ NOGA XP.  ʄʉʂ 

ʟ ʞʠʨoʚoʾ ʪʢʘʥʠʥʠ oʪʨʠʤʫʚʘʣʠ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ Celution System. ʉʂ 

ʟ ʧʝʨʠʬʝʨʠʯʥoʾ ʢʨoʚi ʚʠʜiʣʷʣʠ ʰʣʷʭoʤ ʮʠʪoʬʝʨʝʟʘ ʧiʩʣʷ ʧoʧʝʨʝʜʥʴoʾ 

ʩʪʠʤʫʣʷʮiʾ ʚʠʭoʜʫ ʾʭ ʟ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʰʣʷʭoʤ ʟʘʩʪoʩʫʚʘʥʥʷ ʢoʤʙiʥoʚʘʥoʾ 

ʪʝʨʘʧiʾ ʮʠʪoʢiʥʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪi ʨoʙoʪʠ ʙʫʣo ʜoʚʝʜʝʥo, ʱo ʘʫʪoʣoʛiʯʥʘ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʉʂ ʟ ʧʝʨʠʬʝʨʠʯʥoʾ ʢʨoʚi i ʞʠʨoʚoʾ ʪʢʘʥʠʥʠ ʻ ʚʠʩoʢo 

ʝʬʝʢʪʠʚʥʠʤ i ʙʝʟʧʝʯʥʠʤ ʤʝʪoʜoʤ ʣiʢʫʚʘʥʥʷ ʛoʩʪʨoʛo Iʄ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ 

ʤoʙiʣiʟoʚʘʥʠʭ ʉʂ ʧʝʨʠʬʝʨʠʯʥoʾ ʢʨoʚi ʤʘʻ ʩʚoʾ ʧʝʨʝʚʘʛʠ, ʧoʚ'ʷʟʘʥi ʟi 

ʩʪʠʤʫʣʷʮiʻʶ ʧʨʠʨoʜʥiʭ ʧʨoʮʝʩiʚ ʨʝʛʝʥʝʨʘʮiʾ, ʚ ʪoʤʫ ʯʠʩʣi i ʥʘ ʨiʚʥi 

oʨʛʘʥiʟʤʫ, ʪʘ oʪʨʠʤʘʥʥi ʤiʢʩʪʫ ʉʂ ʟ ʚʠʩoʢʠʤ ʩʪʫʧʝʥʝʤ ʧoʪʝʥʪʥoʩʪi. 

ʏʝʨʥʷʚʩʴʢʠʡ ɸ. ʄ. ʪʘ iʥ. [137, 138] ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ, ʱo 

ʝʥʜoʢʘʨʜiʘʣʴʥʘ iʤʧʣʘʥʪʘʮiʷ ʘʫʪoʣoʛiʯʥʠʭ ʉʂ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ ʥʘʚiʛʘʮiʡʥoʾ 

ʩʠʩʪʝʤʠ NOGA XP ʯʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ ʚʚʝʜʝʥʥʷ ʟʤʝʥʰʫʻ ʬʫʥʢʮioʥʘʣʴʥʠʡ 

ʢʣʘʩ ʩʪʝʥoʢʘʨʜiʾ ʪʘ ʉʅ. ɺiʜʟʥʘʯʘʣʘʩʷ ʪʝʥʜʝʥʮiʷ ʜo ʟʙiʣʴʰʝʥʥʷ ʌɺ ʥʘ ʪʣi 

ʧʨoʚʝʜʝʥoʾ ʢoʥʩʝʨʚʘʪʠʚʥoʾ ʪʝʨʘʧiʾ. ʊʘʢʠʤ ʯʠʥoʤ, ʜʘʥʠʡ ʤʝʪoʜ ʚʚʝʜʝʥʥʷ ʄʉʂ 

ʙʫʚ ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʧʘʮiʻʥʪiʚ. ʂʨiʤ iʥʰoʛo, ʟʘʟʥʘʯʘʣoʩʷ ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ 

ʤioʢʘʨʜʘ ʟʘ ʜʘʥʠʤʠ ʩʮʠʥʪʠʛʨʘʬiʾ . ʋ ʧoʜʘʣʴʰʠʭ ʧʫʙʣiʢʘʮiʷʭ ʘʚʪoʨʠ 

ʚiʜʟʥʘʯʠʣʠ, ʱo iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo 

ʤoʟʢʫ ʟʘ ʜoʧoʤoʛoʶ ʩʠʩʪʝʤʠ NOGA XP ʧʨʠ iʰʝʤiʯʥiʡ ʩʝʨʮʝʚiʡ 

ʥʝʜoʩʪʘʪʥoʩʪi ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʧoʢʨʘʱʫʻ ʚʠʞʠʚʘʥiʩʪʴ i ʨoʙʠʪʴ ʧoʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʬʫʥʢʮiʶ ʃʐ ʩʝʨʮʷ [82]. 
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ʇiʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʱʫʨʘʭ ʐʘʭoʚ ɺ. ʇ. ʟi ʩʧiʚʘʚʪ. [144] 

ʧʨoʜʝʤoʥʩʪʨʫʚʘʣʠ oʜʥʘʢoʚʫ ʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ʄʉʂ i 

ʢoʤiʪiʨoʚʘʥʥʠʭ ʄʉʂ 5-ʘʟʘʮiʪiʜiʥoʤ. ɺ oʙoʭ ʚʠʧʘʜʢʘʭ ʙʫʣo ʚiʜʟʥʘʯʝʥo 

ʧoʩʠʣʝʥʥʷ ʥʝoʘʥʛioʛʝʥʝʟʫ, ʘʣʝ ʢʣiʪʠʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ 

ʨoʟʤiʨʠ ʨʫʙʮʷ. ʎiʢʘʚʠʤ ʻ ʪoʡ ʬʘʢʪ, ʱo ʷʢʱo ʄʉʂ ʥʘ oʩʪʘʥʥʴoʤʫ ʝʪʘʧi 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧoʤiʩʪʠʪʠ ʥʘ 2 ʛoʜʠʥʠ ʚ ʪʝʨʤoʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨi 43 Áʉ ʜʣʷ 

ʘʢʪʠʚʘʮiʾ ʩʠʥʪʝʟʫ ʙiʣʢiʚ ʪʝʧʣoʚoʛo ʰoʢʫ, ʪo ʭoʫʤiʥʛ ʝʬʝʢʪ ʚʠʨʘʞʝʥʠʡ 

ʥʘʙʘʛʘʪo ʩʠʣʴʥiʰʝ [175]. 

ʋ 2005 ʨoʮi M. Hofmann oʧʫʙʣiʢʫʚʘʚ ʩʚoʻ ʜoʩʣiʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʝ 

ʚʠʚʯʝʥʥʶ ʭoʫʤiʥʛʘ ʪʨʘʥʩʧʣʘʥʪoʚʘʥʠʭ ʥʝʬʨʘʢʮioʥoʚʘʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo 

ʤoʟʢʫ i CD34+ ʭʚoʨʠʤ ʟ ʛoʩʪʨʠʤ Iʄ. ʂʣiʪʠʥʠ ʙʫʣʠ ʧoʤiʯʝʥi 18 

ʬʪoʨʜʝʟoʢʩiʛʣʶʢoʟoʶ i ʚʚoʜʠʣʠʩʷ ʚʥʫʪʨiʰʥʴoʚʝʥʥo (1 ʛʨʫʧʘ) i 

iʥʪʨʘʢoʨoʥʘʨʥo (2 ʛʨʫʧʘ) ʯʝʨʝʟ 5-8 ʜ̔ʙ ʧiʩʣʷ ʚʠʢoʥʘʥʥʷ ʘʥʛioʧʣʘʩʪʠʢʠ i 

ʩʪʝʥʪʫʚʘʥʥʷ ʢoʨoʥʘʨʥʠʭ ʘʨʪʝʨiʡ. ɹʫʣo ʚʠʷʚʣʝʥo, ʱo ʧʨʠ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʤʫ 

ʚʚʝʜʝʥʥi ʥʝʬʨʘʢʮioʥoʚʘʥʠʭ ʢʣiʪʠʥ ʂʄ ʨiʚʝʥʴ ʥʘʢoʧʠʯʝʥʥʷ ʤiʯʝʥʠʭ ʢʣiʪʠʥ ʚ 

ʩʝʨʮi ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʬoʥoʚoʛo ʟʥʘʯʝʥʥʷ. ʇʨʠ ʚʥʫʪʨiʰʥʴoʢoʨoʥʘʨʥoʤʫ 

ʚʚʝʜʝʥʥi oʩʪʘʥʥi ʩʢʣʘʜʘʣʠ ʚiʜ 1,3 ʜo 2,6 % ʚiʜ ʟʘʛʘʣʴʥoʾ ʢiʣʴʢoʩʪi ʚʚʝʜʝʥʠʭ 

ʢʣiʪʠʥ, ʧʨʠʯoʤʫ ʤʘʢʩʠʤʫʤ çʩʚiʪiʥʥʷè ʜoʚoʜʠʚʩʷ ʥʘ ʧʝʯiʥʢʫ i  ʩʝʣʝʟiʥʢʫ. ʇʨʠ 

iʥʪʨʘʢoʨoʥʘʨʥoʤʫ ʚʚʝʜʝʥʥi CD34+ ʢʣiʪʠʥ ʾʭ ʥʘʢoʧʠʯʝʥʥʷ ʚ ʤioʢʘʨʜi ʩʢʣʘʣo 

ʚiʜ 14 ʜo 39 %.  ɾʠʪʪʻʟʜʘʪʥiʩʪʴ ʚʚoʜʠʤʠʭ ʢʣiʪʠʥ ʚ ʟʘʛʘʣʴʥoʤʫ ʜoʩʷʛʣʘ  

92-96 % [237]. 

 

1.6. ʂoʤʙiʥoʚʘʥi ʪʝʭʥoʣoʛiʾ ʣiʢʫʚʘʥʥʷ ʩʪʝʥoʢʘʨʜiʾ iʟ ʟʘʩʪoʩʫʚʘʥʥʷʤ 

ʤʝʟʝʥʭiʤʘʣʴʥʠʭ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ 

ʋ 2001 ʨoʮi Hamano et al. [228] oʧʫʙʣiʢʫʚʘʣʠ ʧʝʨʰʝ ʢʣiʥiʯʥʝ 

ʜoʩʣiʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥoʩʪi ʟʘʩʪoʩʫʚʘʥʥʷ iʤʧʣʘʥʪʘʮiʾ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ 

ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧiʜ ʯʘʩ ɸʂʐ. ʏʝʨʝʟ 1 ʨiʢ ʧiʩʣʷ ʚʠʢoʥʘʥoʾ ʧʨoʮʝʜʫʨʠ 

ʚiʜʟʥʘʯʝʥo ʟʥʘʯʥʝ ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ ʚ ʟoʥi ʢʨoʚoʧoʩʪʘʯʘʥʥʷ ʘʨʪʝʨiʾ, ʷʢʘ ʥʝ 

ʙʫʣʘ ʰʫʥʪoʚʘʥʘ. 
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ʋ ʩʚoʾʭ ʨoʙoʪʘʭ Strauer B. E. [333]  ʧʨoʘʥʘʣiʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʣiʢʫʚʘʥʥʷ 

20 ʧʘʮiʻʥʪiʚ ʟ ʪʨʘʥʩʤʫʨʘʣʴʥʠʤ ʛoʩʪʨʠʤ Iʄ. ɺʩiʤ ʧʘʮiʻʥʪʘʤ ʙʫʣʘ ʚʠʢoʥʘʥʘ 

ʝʢʩʪʨʝʥʘ ʢoʨoʥʘʨoʛʨʘʬiʷ ʟ ʥʘʩʪʫʧʥoʶ ʧʣʘʩʪʠʢoʶ ʚ ʪʝʨʤiʥ 2-72 ʛoʜʠʥ ʚiʜ 

ʧoʯʘʪʢʫ ʙoʣʴoʚoʛo ʩʠʥʜʨoʤʘ. 10 ʧʘʮiʻʥʪʘʤ ʙʫʣʘ ʚʠʢoʥʘʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʷ 

ʤoʥoʥʫʢʣʝʘʨiʚ ʂʄ, ʨʝʰʪʘ 10 ʩʪʘʥoʚʠʣʠ ʛʨʫʧʫ ʢoʥʪʨoʣʶ. ʂoʞʥoʤʫ ʧʘʮiʻʥʪiʚ 

ʟ oʩʥoʚʥoʾ ʛʨʫʧʠ ʯʝʨʝʟ 6-9 ʜiʙ ʧiʩʣʷ ʚʠʢoʥʘʥoʾ ʘʥʛioʧʣʘʩʪʠʢʠ iʥʪʨʘʢoʨoʥʘʨʥo 

ʙʫʣo ʚʚʝʜʝʥo 8x10
7
 ʄʅʂ ʂʄ, ʱo ʤiʩʪʷʪʴ ʚ ʩʚoʻʤʫ ʩʢʣʘʜi 0,65Ñ0,4 % ʉD133+ 

ʪʘ 2,1Ñ0,28 % CD34+. ʏʝʨʝʟ 3 ʤiʩʷʮi ʧʨʠ ʧoʨiʚʥʷʥʥi ʜʘʥʠʭ oʙʩʪʝʞʝʥʥʷ ʜʚoʭ 

ʛʨʫʧ ʧʘʮiʻʥʪiʚ ʧoʢʘʟʘʥo ʩʪʘʪʠʩʪʠʯʥo ʟʥʘʯʫʱʫ ʧʝʨʝʚʘʛʫ ʨʝʟʫʣʴʪʘʪiʚ ʢʣiʪʠʥʥoʾ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ ʥʘʜ ʩʪʘʥʜʘʨʪʥoʶ ʪʝʨʘʧiʻʶ Iʄ [99]. 

ʋ 2003 ʨoʮi ʥiʤʝʮʴʢʠʤʠ ʚʯʝʥʠʤʠ Stamm C. et al. [330] oʧʫʙʣiʢʫʚʘʥo 

ʨʝʟʫʣʴʪʘʪʠ ʣiʢʫʚʘʥʥʷ 6 ʧʘʮiʻʥʪiʚ, ʷʢʠʤ ʧiʜ ʯʘʩ ʚʠʢoʥʘʥʥʷ ɸʂʐ ʧʨoʚoʜʠʣʠ 

iʥ'ʻʢʮiʶ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ. ʏʝʨʝʟ 9-16 ʤiʩʷʮiʚ ʧiʩʣʷ 

oʧʝʨʘʪʠʚʥoʛo ʣiʢʫʚʘʥʥʷ ʥʘ ʪʣi ʟʥʘʯʥoʛo ʧoʣiʧʰʝʥʥʷ ʤioʢʘʨʜiʘʣʴʥoʾ ʧʝʨʬʫʟiʾ 

ʚiʜʟʥʘʯʘʣoʩʷ ʧoʤiʨʥʝ ʧoʣiʧʰʝʥʥʷ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʤioʢʘʨʜʘ. ʅʝ ʙʫʣo 

ʚʠʷʚʣʝʥo ʟʣoʷʢiʩʥʠʭ ʫʪʚoʨʝʥʴ, ʧoʨʫʰʝʥʴ ʨʠʪʤʫ ʩʝʨʮʷ ʫ ʧʘʮiʻʥʪiʚ.  ɼʘʥoʶ 

ʛʨʫʧoʶ ʜoʩʣiʜʥʠʢiʚ ʚ 2007 ʨoʮi ʙʫʚ oʧʫʙʣiʢoʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʣiʢʫʚʘʥʥʷ 

ʧʘʮiʻʥʪiʚ ʟ 14 ʜʦʙʦʚʠʤ Iʄ, ʷʢʠʤ ʨʘʟoʤ ʟ ɸʂʐ ʚʠʢoʥʫʚʘʣʠ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʫ ʪʨʘʥʩʧʣʘʥʪʘʮiʶ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ. ʋ 

ʧʝʨioʜ ʚiʜ 18 ʜo 63 ʤiʩʷʮiʚ ʚiʜʟʥʘʯʝʥo ʧiʜʚʠʱʝʥʥʷ ʌɺ ʃʐ, ʧoʣiʧʰʝʥʥʷ 

ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ ʧʨʠ ʝʤiʩioʥʥiʡ ʢoʤʧ'ʶʪʝʨʥiʡ ʪoʤoʛʨʘʬiʾ [332, 357]. 

ʋ ʥʘʮioʥʘʣʴʥoʤʫ ʥʘʫʢoʚoʤʫ ʤʝʜʠʯʥoʤʫ ʮʝʥʪʨi ʤ. ɸʩʪʘʥʘ ʙʫʣo 

ʧʨoʚʝʜʝʥo ʜoʩʣiʜʞʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥoʩʪi ʩʠʩʪʝʤʥoʛo ʚʚʝʜʝʥʥʷ 

ʘʣoʛʝʥʥʠʭ ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧʨʠ ʛoʩʪʨoʤʫ Iʄ ʟ ʧiʜʡoʤoʤ ʩʝʛʤʝʥʪʘ ST 

(STEMI) i ʟ ʚʠʨʘʞʝʥoʶ ʩʠʩʪoʣiʯʥoʶ ʜʠʩʬʫʥʢʮiʻʶ ʃʐ (ʌɺ ᾽40 %).  ɺʩiʤ 

ʭʚoʨʠʤ ʥʘ ʧʨoʪʷʟi 2 ʛoʜʠʥ ʧiʩʣʷ ʥʘʜʭoʜʞʝʥʥʷ ʚ ʩʪʘʮioʥʘʨ ʧʨoʚʝʜʝʥo 

ʯʝʨʝʟʰʢiʨʥʝ ʢoʨoʥʘʨʥʝ ʚʪʨʫʯʘʥʥʷ ʟ ʚiʜʢʨʠʪʪʷʤ iʥʬʘʨʢʪ-ʟʘʣʝʞʥoʾ ʘʨʪʝʨiʾ. 

ʇoʨiʚʥʶʚʘʣʠʩʷ ʜʚi ʛʨʫʧʠ ʧʘʮiʻʥʪiʚ. ʇʝʨʰʘ ʙʫʣʘ ʢoʥʪʨoʣʴʥʘ, ʷʢiʡ ʚʠʢoʥʫʚʘʣʠ 

ʯʝʨʝʟʰʢiʨʥʝ ʢoʨoʥʘʨʥʝ ʚʪʨʫʯʘʥʥʷ i ʩʪʘʥʜʘʨʪʥʫ ʤʝʜʠʢʘʤʝʥʪoʟʥʫ ʪʝʨʘʧiʶ. ʋ 

ʜʨʫʛiʡ ʥʘ 7 ʜoʙʫ ʚʥʫʪʨiʰʥʴoʚʝʥʥo ʧʨoʚoʜʠʣʠ ʪʨʘʥʩʧʣʘʥʪʘʮiʶ ʄʉʂ. ɺ 
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oʩʥoʚʥiʡ ʛʨʫʧi ʚiʜʟʥʘʯʘʣoʩʷ ʜoʩʪoʚiʨʥʝ ʧoʣiʧʰʝʥʥʷ ʩʫʙ'ʻʢʪʠʚʥo ʩʘʤoʧoʯʫʪʪʷ 

ʧʘʮiʻʥʪiʚ, ʟʥʠʞʫʚʘʣʠʩʷ ʧoʢʘʟʥʠʢʠ ʉ-ʨʝʘʢʪʠʚʥoʛo ʙiʣʢʘ. ʇʨoʪʷʛoʤ 6 ʤiʩʷʮiʚ 

ʧiʜʚʠʱʫʚʘʚʩʷ ʨiʚʝʥʴ ʘʥʛioʧoʝʪiʥʘ-1, ʷʢʠʡ ʥʘ ʧiʟʥiʭ ʩʪʘʜiʷʭ ʘʥʛioʛʝʥʝʟʫ 

ʩʪʘʙiʣiʟʫʻ ʫʪʚoʨʝʥʫ ʩʫʜʠʥʫ. ɼoʩʪoʚiʨʥo ʟʥʠʞʫʚʘʚʩʷ ʨiʚʝʥʴ ʧʝʨʝʜʩʝʨʜʥoʛo 

ʥʘʪʨiʡʫʨʝʪʠʯʥoʛo ʧʝʧʪʠʜʫ, ʟ 7 ʜʦʙʠ ʟʥʘʯʥo ʧiʜʚʠʱʫʚʘʣʘʩʷ ʢoʥʮʝʥʪʨʘʮiʷ 

VEGF (vascular endothelial growth factor), FGF (fibriblast factor growth), ANG-1 

(angiopoietin-1), ʷʢi ʜoʩʷʛʘʣʠ ʤʘʢʩʠʤʫʤʫ ʯʝʨʝʟ 3 i 6 ʤiʩʷʮiʚ. ʇʨʠ ʘʥʘʣiʟi ʜʘʥʠʭ 

ɽʭoʂɻ ʚiʜʟʥʘʯʘʣoʩʷ ʟʙiʣʴʰʝʥʥʷ ʌɺ ʃʐ, ʟʤʝʥʰʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʩʽʩʪʦʣʽʯʥʦʛʦ 

ʦʙ'ʻʤʫ (ʂʉO) ʃʐ, ʂɼO ʃʐ, ʟʥʘʯʥo ʟʥʠʞʫʚʘʚʩʷ ʬʫʥʢʮioʥʘʣʴʥʠʡ ʢʣʘʩ ʍʉʅ 

[61]. 

ʅʝʤʢoʚ ɸ. ʉ. ʟi ʩʧiʚʘʚʪ. ʟʘʧʨoʧoʥʫʚʘʣʠ ʚʠʢoʨʠʩʪoʚʫʚʘʪʠ 

iʥʪʨʘʢoʨoʥʘʨʥʝ ʚʚʝʜʝʥʥʷ  ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʧiʩʣʷ oʢʣʶʟiʾ 

ʰʫʥʪiʚ ʧiʩʣʷ ɸʂʐ, ʷʢ ʤʝʪoʜ ʚʪoʨʠʥʥoʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʤioʢʘʨʜʘ. ɹʫʣʘ 

ʧiʜʪʚʝʨʜʞʝʥʘ ʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩoʚʘʥoʾ ʤʝʪoʜʠʢʠ ʟʘ ʜoʧoʤoʛoʶ iʟoʪoʧʥʠʭ 

ʤʝʪoʜiʚ oʮiʥʢʠ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ [103]. 

ʋ ʨʷʜi ʥʝʟʘʣʝʞʥʠʭ ʜoʩʣiʜʞʝʥʴ ʧiʜ ʢʝʨiʚʥʠʮʪʚoʤ Chen Sh. [190]   

ʧʨoʜʝʤoʥʩʪʨoʚʘʥo ʚ ʮiʣoʤʫ ʥʘ 100 ʧʘʮiʻʥʪʘʭ ʟ  ʛoʩʪʨʠʤ Iʄ, ʱo ʧiʩʣʷ 

ʧʨoʚʝʜʝʥʥʷ ʘʥʛioʧʣʘʩʪʠʢʠ iʥʪʨʘʢoʨoʥʘʨʥʝ ʚʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʛo 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʤʦʥʦʥʫʢʣʝʘʨʽʚ ʂʄ ʧʨʠʟʚoʜʠʪʴ ʜo ʧiʜʚʠʱʝʥʥʷ ʌɺ ʃʐ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʂɼO ʃʐ [205, 335]. 

ʊʘʢ ʩʘʤo, ʥʝʟʘʣʝʞʥo oʜʠʥ ʚiʜ oʜʥoʛo, Ozbaran M. et al. [296],  

Galinnanes M. [220] ʟʘʩʪoʩʫʚʘʣʠ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʤʦʥʦʥʫʢʣʝʘʨʽʚ 

ʂʄ ʧʨʠ iʰʝʤiʯʥiʡ ʢʘʨʜioʤioʧʘʪii ʧʠʜ ʯʘʩ ʚʠʢoʥʘʥʥʷ ɸʂʐ. ɺoʥʠ oʪʨʠʤʘʣʠ 

ʧoʣiʧʰʝʥʥʷ ʢiʥʝʪʠʢʠ ʩʪiʥoʢ ʃʐ i ʧoʣiʧʰʝʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ ʭʚoʨʠʭ. 

ʋ 2003 ʨoʮi Britten M. B. et al. [183] ʧʨoʚʝʣʠ iʥʪʨʘʢoʨoʥʘʨʥʫ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʶ ʤʦʥʦʥʫʢʣʝʘʨʽʚ ʂʄ ʥʘ ʪʣi ʛoʩʪʨoʛo Iʄ ʧiʩʣʷ ʘʥʛioʧʣʘʩʪʠʢʠ. 

ɼoʩʣiʜʞʝʥʥʷ  ʧiʜʪʚʝʨʜʠʣo ʧoʣiʧʰʝʥʥʷ ʬʫʥʢʮiʾ ʃʐ. ɸʚʪoʨʠ ʜoʚʝʣʠ, ʱo 

ʪiʣʴʢʠ ʚʠʭiʜʥʘ ʤiʛʨʘʮiʡʥʘ ʘʢʪʠʚʥiʩʪʴ ʩʪoʚʙʫʨoʚʠʭ (ʧʨoʛʝʥiʪoʨʥʠʭ) ʢʣiʪʠʥ ʚ 

ʢʫʣʴʪʫʨi. ʎʝʡ ʧoʢʘʟʥʠʢ ʻ oʜʥʠʤ ʟ ʪʠʭ, ʱo ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʫʥʢʮioʥʘʣʴʥʫ 
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ʘʢʪʠʚʥiʩʪʴ ʢʣiʪʠʥ i ʩʪʘʪʠʩʪʠʯʥo ʟʥʘʯʠʤo ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ  ʉʂ ʂʄ. 

ʋ 2004 ʨoʮi ʫ ʟʚ'ʷʟʢʫ ʟ ʚʧʨoʚʘʜʞʝʥʥʷʤ ʚ ʢʣiʥiʯʥʫ ʧʨʘʢʪʠʢʫ ʩʠʩʪʝʤʠ 

NOGA XP Fush H. et al., [217] ʚʠʢoʨʠʩʪoʚʫʚʘʣʠ ʝʥʜoʤioʢʘʨʜiʘʣʴʥʠʡ ʰʣʷʭ 

ʚʚʝʜʝʥʥʷ ʤʦʥʦʥʫʢʣʝʘʨʽʚ ʂʄ ʫ ʭʚoʨʠʭ ʥʘ Iʍʉ, ʱo ʧʨʠʟʚoʜʠʣo ʜo ʨʝʛʨʝʩiʾ 

ʩʪʝʥoʢʘʨʜiʾ ʧʨʠ ʛoʩʪʨoʤʫ Iʄ. ʎʝ ʩʫʧʨoʚoʜʞʫʚʘʣoʩʷ ʧiʜʚʠʱʝʥʥʷ ʌɺ ʪʘ 

ʨʝʛioʥʘʣʴʥoʾ ʩʢoʨoʪʣʠʚoʩʪi ʃʐ. 

ʋ 2005 ʨoʮi Kuethe F. oʧʫʙʣiʢʫʚʘʚ ʘʥʘʣiʟ ʧoʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪiʚ 

iʥʪʨʘʢoʨoʥʘʨʥoʛo ʚʚʝʜʝʥʥʷ ʄʉʂ [257].  ʋ ʜoʩʣiʜʞʝʥʥi ʙʨʘʣʠ ʫʯʘʩʪʴ 5 ʭʚoʨʠʭ 

ʟ Iʄ 1,3Ñ0,5 ʨoʢʫ ʜʘʚʥoʩʪi. ʊʝʨʤiʥ ʩʧoʩʪʝʨʝʞʝʥʥʷ ʟʘ ʭʚoʨʠʤʠ ʙʫʚ 12 ʤiʩʷʮiʚ.  

ʄʝʪoʜʘʤʠ oʮiʥʢʠ ʝʬʝʢʪʠʚʥoʩʪi ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʙʫʣʠ: ʢʘʪʝʪʝʨʠʟʘʮiʷ ʃʐ, 

ɽʭoʂɻ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʜoʙʫʪʘʤiʥoʤ i ʢʘʨʜioʧʫʣʴʤoʥʘʨʥoʝ ʪʝʩʪʫʚʘʥʥʷ.  

ʏʝʨʝʟ ʨiʢ ʩʧoʩʪʝʨʝʞʝʥʥʷ ʚiʜʟʥʘʯʘʣoʩʷ ʟʥʘʯʥʝ ʧoʣiʧʰʝʥʥʷ ʛʣoʙʘʣʴʥoʾ 

ʩʢoʨoʪʣʠʚoʾ ʬʫʥʢʮiʾ ʃʐ, ʟʤʝʥʰʝʥʥʷ ʟoʥʠ ʨʫʙʮʷ i ʧiʜʚʠʱʝʥʥʷ ʪoʣʝʨʘʥʪʥoʩʪi 

ʜo ʬiʟʠʯʥoʛo ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨoʪʝ ʤʘʣʝʥʴʢʘ ʚʠʙiʨʢʘ, ʥʝ ʤoʞʝ ʜʘʚʘʪʠ 

ʛʘʨʘʥʪoʚʘʥi ʨʝʟʫʣʴʪʘʪʠ. 

ɻʫʨʻʻʚʠʤ ʉ. ɺ. ʟi ʩʧiʚʘʚʪ. [57] oʮiʥʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʢoʥʘʥʥʷ ɸʂʐ ʚ 

ʧoʻʜʥʘʥʥi ʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʂʄ ʥʘ 80 ʧʘʮiʻʥʪʘʭ. ɺ 

ʜoʩʣiʜʞʝʥʥʠ ʙʫʣo ʜoʚʝʜʝʥo ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʢʘʨʜiʘʣʴʥʠʭ i ʝʢʩʪʨʘʢʘʨʜiʘʣʴʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʘ ʪʘʢoʞ ʧoʣiʧʰʝʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ ʚ ʧoʨiʚʥʷʥʥi ʟ ʛʨʫʧoʶ 

ʧʘʮiʻʥʪiʚ, ʷʢʠʤ ʚʠʢoʥʫʚʘʣʠ ʪiʣʴʢʠ ɸʂʐ. ɰʤ ʞʝ ʙʫʣo ʧʨoʚʝʜʝʥo ʢʣiʥiʯʥi 

ʜoʩʣiʜʞʝʥʥʷ ʟʘʩʪoʩʫʚʘʥʥʷ ʤoʥoʥʫʢʣʝʘʨʥʠʭ ʢʣiʪʠʥ ʂʄ ʧiʩʣʷ ʧoʜʚiʡʥoʾ 

ʘʢʪʠʚʘʮiʾ ʩʧoʯʘʪʢʫ in vivo, ʘ ʧoʪiʤ ex vivo ʚ ʧʨoʮʝʩi ʾʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠ 

ʭʨoʥiʯʥiʡ ʉʅ .  ɺʩʪʘʥoʚʣʝʥo ʝʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʾ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʢʪʠʚoʚʘʥʠʭ ʄʉʂ ʧʨʠ ʚʠʢoʥʘʥʥi ɸʂʐ. 

ɿʘʢiʨʴʷʥoʚ ɸ. ʈ. ʟi ʩʧiʚʘʚʪ. [66] ʟʘʩʪoʩʫʚʘʣʠ ʘʫʪoʣoʛiʯʥʫ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʫʶ ʪʨʘʥʩʧʣʘʥʪʘʮiʶ ʄʉʂ ʚ ʧoʻʜʥʘʥʥʷʤ ʟ ɸʂʐ ʫ ʭʚoʨʠʭ ʥʘ 

Iʍʉ ʪʘ ʮʫʢʨoʚʠʡ ʜiʘʙʝʪ II ʪʠʧʫ. ɼoʚʝʜʝʥʝ ʜoʩʪoʚiʨʥʝ ʟʥʠʞʝʥʥʷ 

iʥʩʫʣiʥoʨʝʟʠʩʪʝʥʪʥoʩʪi ʪʘ ʧoʣiʧʰʝʥʥʷ ʚʫʛʣʝʚoʜʥoʛo i ʣiʧiʜʥoʛo oʙʤiʥʫ, ʘ 

ʪʘʢoʞ ʙiʣʴʰ ʪʨʠʚʘʣʝ ʬʫʥʢʮioʥʫʚʘʥʥʷ ʰʫʥʪiʚ. 
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ʋ 2005 ʨoʮi A. Patel et al. [299] ʜoʩʣiʜʞʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʚʚʝʜʝʥʥʷ 

ʩʫʙʝʧiʢʘʨʜiʘʣʴʥo  ʤoʥoʥʫʢʣʝʘʨʥoʾ ʬʨʘʢʮiʾ ʂʄ ʧiʜ ʯʘʩ oʧʝʨʘʮiʾ ʢoʨoʥʘʨʥoʛo 

ʰʫʥʪʫʚʘʥʥʷ ʙʝʟ ʰʪʫʯʥoʛo ʢʨoʚooʙiʛʫ (off-pump). ʋ ʜoʩʣiʜʞʝʥʥi ʙʨʘʣʠ ʫʯʘʩʪʴ 

20 ʧʘʮiʻʥʪiʚ ʟ iʰʝʤiʯʥoʶ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ (ʌɺ ʃʐ ʤʝʥʰʝ 35 %). ʊʨʠʚʘʣiʩʪʴ 

ʩʧoʩʪʝʨʝʞʝʥʥʷ ʩʢʣʘʣʘ 12 ʤiʩʷʮiʚ. ʋ ʛʨʫʧi ʢoʥʪʨoʣʶ ʧʨoʚoʜʠʣʠ ʣʠʰʝ ɸʂʐ ʚ 

ʢoʤʙiʥʘʮiʾ iʟ ʩʫʯʘʩʥoʶ ʪʝʨʘʧiʻʶ ʍʉʅ. ʏʝʨʝʟ 6 ʤiʩ. ʧiʩʣʷ oʧʝʨʘʮiʾ ʜoʩʪoʚiʨʥʝ 

ʟʙiʣʴʰʝʥʥʷ ʌɺ ʃʐ ʟ 29Ñ3,6 ʜo 46,1Ñ1,9 % ʙʫʣo ʚiʜʟʥʘʯʝʥo ʚ ʛʨʫʧi ʧʘʮiʻʥʪiʚ 

iʟ ʧoʻʜʥʘʥʠʤ ʣiʢʫʚʘʥʥʷʤ (ʂʐ + ʉʂ) ʚ ʧoʨiʚʥʷʥʥi ʟ ʢoʥʪʨoʣʴʥoʶ ʛʨʫʧoʶ (ʟ 

30,7Ñ2,5 ʜo 37,2Ñ3,4 %). 

Chen Sh. ʝt al. [190] ʧiʜʪʚʝʨʜʠʣʠ, ʱo ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʟʤiʰʘʥoʾ ʢʫʣʴʪʫʨʠ 

ʢʣiʪʠʥ ʘʫʪoʣoʛiʯʥoʛo ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʘʙo ʤoʥoʥʫʢʣʝʘʨʥoʾ ʬʨʘʢʮiʾ ʂʄ 

ʩʪʘʪʠʩʪʠʯʥo ʟʥʘʯʠʤo ʧoʢʨʘʱʫʻ ʬʫʥʢʮiʶ ʤioʢʘʨʜʘ ʫ ʭʚoʨʠʭ ʥʘ Iʍʉ. 

H. Dohmann [201] oʧʫʙʣiʢʫʚʘʚ ʘʥʘʣiʟ ʘʥʘʪoʤoʧʘʪoʣoʛiʯʥʠʭ i 

ʤoʨʬoʣoʛiʯʥʠʭ ʜoʩʣiʜʞʝʥʴ, ʧʨoʚʝʜʝʥʠʭ ʧiʜ ʯʘʩ ʨoʟʪʠʥʫ ʪiʣʘ ʭʚoʨoʛo ʟ 

ʨʝʬʨʘʢʪʝʨʥoʶ ʩʪʝʥoʢʘʨʜiʻʶ i ʍʉʅ iʰʝʤiʯʥoʛo ʪʠʧʫ, ʷʢʠʡ ʧoʤʝʨ ʯʝʨʝʟ 11 

ʤiʩʷʮiʚ ʧiʩʣʷ ʪʨʘʥʩʝʥʜoʢʘʨʜiʘʣʴʥoʾ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ. ʋ ʤiʩʮi 

iʥ'ʻʢʮiʡ ʉʂ oʟʥʘʢ ʫʨʘʞʝʥʥʷ ʤioʢʘʨʜʘ ʥʝ ʚʠʷʚʣʝʥo, ʱiʣʴʥiʩʪʴ ʢʘʧiʣʷʨiʚ ʥʘ 1 

ʩʤ
3
 ʪʢʘʥʠʥʠ ʙʫʣʘ ʚʠʱoʶ ʚ ʤiʩʮi ʚʚʝʜʝʥʥʷ. ʊʘʢoʞ ʩʧoʩʪʝʨiʛʘʣʘʩʷ ʛiʧʝʨʧʣʘʟiʷ 

iʥʪʨʘʤʫʨʘʣʴʥʠʭ ʢʣiʪʠʥ i ʘʜʚʝʥʪʠʮiʾ. Oʪʞʝ, ʚ ʟoʥi ʟʘʩʪoʩʫʚʘʥʥʷ ʢʣiʪʠʥʥoʾ 

ʪʝʨʘʧiʾ ʙʫʚ ʷʩʢʨʘʚo ʧʨoʜʝʤoʥʩʪʨoʚʘʥʠʡ ʝʬʝʢʪ ʘʥʛioʛʝʥʝʟʫ. 

ʋ 2006 D. Mocini et.  al. [283] ʪʘʢoʞ ʧoʢʘʟʘʣʠ ʙʝʟʧʝʢʫ ʚʚʝʜʝʥʥʷ ʉʂ ʧiʜ 

ʯʘʩ oʧʝʨʘʮiʾ ɸʂʐ ʫ ʧʘʮiʻʥʪiʚ ʟ ʛoʩʪʨʠʤ Iʄ ʜʘʚʥiʩʪʶ ʚiʜ 4 ʪʠʞʥiʚ ʜo 6 

ʤiʩʷʮiʚ. ʏʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ oʧʝʨʘʮiʾ ʙʫʣo ʚiʜʟʥʘʯʝʥo ʟʥʘʯʫʱʝ ʟʙiʣʴʰʝʥʥʷ 

ʌɺ ʃʐ ʥʘ 5 % ʚ ʧoʨiʚʥʷʥʥi ʟ ʢoʥʪʨoʣʴʥoʶ ʛʨʫʧoʶ (1 %). 

ʋ 2008 ʨoʮi Ang K. et al. [162] oʧʫʙʣiʢʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʨʘʥʜoʤiʟoʚʘʥoʛo ʜoʩʣiʜʞʝʥʥʷ, ʜʝ ʧʨoʚoʜʠʣʠ ʧoʨiʚʥʷʥʥʷ iʥʪʨʘʢoʨoʥʘʨʥoʛo i 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo ʤʝʪoʜiʚ ʚʚʝʜʝʥʥʷ ʉʂ ʂʄ ʚ ʧoʻʜʥʘʥʥi ʟ ʭiʨʫʨʛiʯʥoʶ 

ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʻʶ ʤioʢʘʨʜʘ ʪʘ iʟoʣʴoʚʘʥoʛo ɸʂʐ ʫ ʭʚoʨʠʭ ʟ 

ʚʝʣʠʢoʚoʛʥʠʱʝʚʠʤ ʧoʩʪiʥʬʘʨʢʪʥʠʤ ʢʘʨʜioʩʢʣʝʨoʟoʤ. ɺiʜʧoʚiʜʥo ʜo ʤʝʪoʜʫ 

ʣiʢʫʚʘʥʥʷ ʭʚoʨi ʙʫʣʠ ʨoʟʜiʣʝʥi ʥʘ 3 ʛʨʫʧʠ. 20 oʩiʙ ʩʢʣʘʣʠ ʢoʥʪʨoʣʴʥʫ ʛʨʫʧʫ, 
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21 ʭʚoʨoʤʫ ʙʫʣo ʚʠʢoʥʘʥo ɸʂʐ ʚ ʧoʻʜʥʘʥʥi ʟ iʥʪʨʘʢoʨoʥʘʨʥʠʤ ʚʚʝʜʝʥʥʷʤ 

ʉʂ i 21 ʭʚoʨoʤʫ ï ɸʂʐ i iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʉʂ. ɿʘ ʜʘʥʠʤʠ ʩʪʨʝʩ-

ɽʭoʂɻ ʟ ʜoʙʫʪʘʤiʥoʤ ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ oʧʝʨʘʮiʾ ʥʝ ʚʠʷʚʣʝʥo ʧoʣiʧʰʝʥʥʷ 

ʩʢoʨoʪʣʠʚoʩʪi ʤioʢʘʨʜʘ ʚ oʙʣʘʩʪi ʨʫʙʮoʚo-ʟʤiʥʝʥoʛo ʤioʢʘʨʜʘ ʃʐ ʥi ʧʨʠ 

iʥʪʨʘʢoʨoʥʘʨʥoʤʫ, ʥi ʧʨʠ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʤʫ ʤʝʪoʜʘʭ ʚʚʝʜʝʥʥʷ ʉʂ ʫ 

ʧoʨiʚʥʷʥʥi ʟ ʢoʥʪʨoʣʴʥoʶ ʛʨʫʧoʶ. ʂʨiʤ ʪoʛo, ʥʝ ʙʫʣo ʚiʜʟʥʘʯʝʥo ʟʤʝʥʰʝʥʥʷ 

ʛʣʠʙʠʥʠ i ʨoʟʤiʨʫ ʟoʥʠ ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ, ʘ ʪʘʢoʞ ʧoʣiʧʰʝʥʴ ʟʘʛʘʣʴʥoʾ 

ʬʫʥʢʮiʾ ʤioʢʘʨʜʘ ʃʐ. 

Prapas S. et al. [304] ʧoʢʘʟʘʣʠ ʙʝʟʧʝʢʫ i ʝʬʝʢʪʠʚʥiʩʪʴ ʢoʤʧʣʝʢʩʥoʛo 

ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʟ iʰʝʤiʯʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ. ʇiʩʣʷ ɸʂʐ ʙʝʟ ʰʪʫʯʥoʛo 

ʢʨoʚooʙiʛʫ ʚ ʧoʻʜʥʘʥʥi ʟ oʙôʻʤʨʝʜʫʢʪʫʶʯoʶ oʧʝʨʘʮiʻʶ (ʰʣʷʭoʤ ʧʣiʢʘʮiʾ 

ʧʝʨʝʜʥʴoʘʧiʢʘʣʴʥoʾ ʘʙo ʟʘʜʥʴoʙoʢoʚoʾ ʩʪiʥoʢ ʃʐ) i iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʠʤʠ 

iʥ'ʻʢʮiʷʤʠ ʢiʩʪʢoʚoʤoʟʢoʚʠʭ ʉʂ, ʌɺ ʃʐ ʟʙiʣʴʰʠʣʘʩʷ ʟ 21,7Ñ7,4 ʜo 30,6Ñ6,9, 

36,5Ñ4,5, 37,7Ñ4,2 % ʯʝʨʝʟ 3, 6 i 12 ʤiʩʷʮʠʚ ʚiʜʧoʚiʜʥo. 

Yoo K-J. et al. [358] oʧʫʙʣiʢʫʚʘʣʠ ʜʘʥi ʧʨo ʣiʢʫʚʘʥʥi 5 ʧʘʮiʻʥʪiʚ ʟ Iʄ 

ʪʝʨʤiʥoʤ ʥʝ ʙiʣʴʰʝ 1 ʤiʩʷʮʷ, ʷʢi ʤʘʣʠ ʪʨʴoʭʩʫʜʠʥʥʝ ʫʨʘʞʝʥʥʷ ʢoʨoʥʘʨʥʠʭ 

ʘʨʪʝʨiʡ i ʥʝʩʪʘʙiʣʴʥʫ ʩʪʝʥoʢʘʨʜiʶ. ʄoʥoʥʫʢʣʝʘʨʥʫ ʬʨʘʢʮiʶ ʂʄ ʚʚoʜʠʣʠ ʧiʜ 

ʯʘʩ ʚʠʢoʥʘʥʥʷ ɸʂʐ ʙʝʟ ʰʪʫʯʥoʛo ʢʨoʚooʙiʛʫ ʚ ʥʝʨʝʚʘʩʢʫʣʷʨiʟoʚʘʥi ʟoʥʠ 

ʤioʢʘʨʜʘ ʃʐ ʟ ʧʨʠʯʠʥʠ ʚʠʨʘʞʝʥoʛo ʢʘʣʴʮʠʥoʟʫ ʘʙo ʜʠʬʫʟʥoʛo ʫʨʘʞʝʥʥʷ 

ʢoʨoʥʘʨʥoʾ ʘʨʪʝʨiʾ. ɹʫʣo ʚiʜʤiʯʝʥo ʧiʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴoʾ ʌɺ ʃʐ ʟ 45,8 ʜo 

53,2 % ʯʝʨʝʟ 2 ʤiʩ ʧiʩʣʷ oʧʝʨʘʮiʾ, ʘ ʪʘʢoʞ ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ ʚ ʟoʥi 

iʥʬʘʨʢʪʫ. 

ɸʭʤʝʜoʚʠʤ ʐ. ɼ. ʟi ʩʧiʚʘʚʪ. [6] oʧʫʙʣiʢoʚʘʣʠ ʧʝʨʰʠʡ ʫʩʧiʰʥʠʡ 

ʢʣiʥiʯʥʠʡ ʜoʩʚiʜ ʛiʙʨʠʜʥʠʭ oʧʝʨʘʮiʡ ʟ ʢoʨʝʢʮiʾ ʬʫʥʢʮiʾ ʤiʪʨʘʣʴʥoʛo ʢʣʘʧʘʥʘ i 

ʟʤʝʥʰʝʥʥʷ oʙôʻʤʫ ʣiʚoʛo ʧʝʨʝʜʩʝʨʜʷ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ ʢʣiʪʠʥʥʠʭ ʪʝʭʥoʣoʛiʡ. 

ʋ ʭʚoʨʠʭ ʟ ʜʠʣʘʪʘʮiʡʥoʶ ʢʘʨʜioʤioʧʘʪiʻʶ ʚiʜʟʥʘʯʝʥo ʟʤʝʥʰʝʥʥʷ ʧʨoʮʝʩiʚ 

ʨʝʤoʜʝʣʶʚʘʥʥʷ ʤioʢʘʨʜʘ ʯʝʨʝʟ 1 ʨiʢ ʧiʩʣʷ oʧʝʨʘʮiʾ, ʱo ʜoʟʚoʣʷʻ 

ʟʘʩʪoʩoʚʫʚʘʪʠ ʜʘʥʠʡ ʤʝʪoʜ ʫ ʮiʻʾ ʢʘʪʝʪʝʛoʨiʾ ʭʚoʨʠʭ. 

ɹoʢʝʨiʷ ʃ. ɸ. ʪʘ iʥ. [15] ʟʘʧʨoʧoʥʫʚʘʣʠ ʚʠʢoʨʠʩʪoʚʫʚʘʪʠ ʧoʻʜʥʘʥʥʷ 

ʊʄʃʈ ʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʘʫʪoʣoʛiʯʥʠʭ ʄʉʂ ʢiʩʪʢoʚoʛo ʤoʟʢʫ ʫ ʭʚoʨʠʭ, ʷʢi 
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ʧoʪʨʝʙʫʶʪʴ ʧoʚʪoʨʥoʾ ʨʝʚʘʩʢʫʣʷʨiʟʘʮiʾ ʟ ʜʠʬʫʟʥʠʤ ʫʨʘʞʝʥʥʷʤ ʢoʨoʥʘʨʥʠʭ 

ʘʨʪʝʨiʡ, ʪoʤʫ ʱo  ʚʠʢoʥʘʥʥʷ ʥʠʤ ʧoʚʪoʨʥoʛo ɸʂʐ ʩʫʧʨoʚoʜʞʫʚʘʣoʩʷ ʜoʩʠʪʴ 

ʚʠʩoʢoʶ ʣʝʪʘʣʴʥiʩʪʶ ʪʘ ʯʘʩʪoʪoʶ ʫʩʢʣʘʜʥʝʥʴ. 

ʋ 2010 ʨoʮi Rivas-Plata A. et al.  [310] ʪʘʢoʞ ʧoʢʘʟʘʣʠ ʟʙiʣʴʰʝʥʥʷ ʌɺ 

ʃʐ (ʟ 26,4Ñ4 ʜo 37,3Ñ11,5 %), ʘ ʪʘʢoʞ ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ ʧiʩʣʷ 

ɸʂʐ i iʤʧʣʘʥʪʘʮiʾ ʢiʩʪʢoʚoʤoʟʢoʚʠʭ ʉʂ ʫ ʧoʨiʚʥʷʥʥi ʟ ʢoʥʪʨoʣʴʥoʶ ʛʨʫʧoʶ 

ʧʘʮiʻʥʪiʚ, ʷʢi oʪʨʠʤʫʚʘʣʠ  ʪiʣʴʢʠ ɸʂʐ (ʟ 29Ñ2 ʜo 31,5Ñ4,3 %). 

ɹʫʭoʚʝʮ I. ʃ. i ʩʧiʚʘʚʪ. ʧoʚiʜoʤʠʣʠ ʧʨo ʪʨʠʨiʯʥʝ ʩʧoʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʧʘʮiʻʥʪʘʤʠ. ʋ ʜoʩʣiʜʞʝʥʥʷ ʫʚiʡʰʣʠ 66 ʧʘʮiʻʥʪiʚ ʟ Iʍʉ ʪʘ ʧoʩʪiʥʬʘʨʢʪʥʠʤ 

ʢʘʨʜioʩʣʢʝʨoʟoʤ. ɹʫʣo ʩʬoʨʤoʚʘʥo 2 ʛʨʫʧʠ: 1 ʛʨʫʧʘ ï 38 ʯoʣoʚiʢiʚ ʫ ʚiʮi  

46ï64 ʨoʢiʚ ʟ Iʍʉ, ʷʢʠʤ ʚʠʢoʥʫʚʘʣʠ ɸʂʐ ʚ ʧoʻʜʥʘʥʥi ʟ ʢʣiʪʠʥʥoʶ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢoʶ, ʘ ʩʘʤʝ ï ʪʨʘʥʩʧʘʣʥʪʘʮiʻʶ ʘʫʪoʣoʛiʯʥʠʭ ʉʂ ʂʄ,  

ʫ 2 ʛʨʫʧʫ ï 28 ʯoʣoʚiʢiʚ ʫ ʚiʮi 41ï63 ʨoʢiʚ, ʷʢʠʤ ʚʠʢoʥʫʚʘʣʠ ʪiʣʴʢʠ  ɸʂʐ.  

ʋ ʧʨoʩʧʝʢʪʠʚʥʝ ʜoʩʣiʜʞʝʥʥʷ ʫʚiʡʰʣo 40 ʧʘʮiʻʥʪiʚ ʧiʩʣʷ ʢʣiʪʠʥʥoʾ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ.  ʇʘʮiʻʥʪʘʤ 1 i 2 ʛʨʫʧ ʜo i ʧiʩʣʷ oʧʝʨʘʮiʾ ɸʂʐ (ʫ ʩʪʨoʢʠ 3, 

6, 12 ʤiʩʷʮiʚ i 3 ʨoʢʠ) ʧʨoʚoʜʠʣʘʩʴ ʝʭoʢʘʨʜioʛʨʘʬiʷ ʩʝʨʮʷ, oʜʥoʬoʪoʥʘʷ 

ʝʤiʩiʡʥʘ ʢoʤʧ'ʶʪʝʨʥʘ ʪoʤoʛʨʘʬiʷ ʤioʢʘʨʜʘ. ʊʘʢoʞ ʚʠʢoʥʫʚʘʣʘʩʷ 

ʤoʨʬoʣoʛiʯʥʝ ʜoʩʣiʜʞʝʥʥʷ ʙioʧʪʘʪiʚ ʤioʢʘʨʜʘ. ʏʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ ɸʂʐ 

ʚiʜʟʥʘʯʝʥʠʡ ʥʘʡʙiʣʴʰʠʡ ʢʣiʥiʯʥʠʡ ʝʬʝʢʪ. ʋ ʙiʣʴʰoʩʪi ʧʘʮiʻʥʪiʚ ʟʥʠʟʠʚʩʷ 

ʬʫʥʢʮioʥʘʣʴʥʠʡ ʢʣʘʩ ʩʪʝʥoʢʘʨʜiʾ i ʥʝʜoʩʪʘʪʥoʩʪi ʢʨoʚooʙiʛʫ ʧo NYHA. ɺ 

oʙoʭ ʛʨʫʧʘʭ ʚʩʪʘʥoʚʣʝʥo ʩʪʘʪʠʩʪʠʯʥo ʟʥʘʯʫʱʝ ʧoʣiʧʰʝʥʥʷ ʧoʢʘʟʥʠʢiʚ 

ʛʣoʙʘʣʴʥoʾ ʩʠʩʪoʣiʯʥoʾ ʬʫʥʢʮiʾ ʃʐ i ʟʙiʣʴʰʝʥʥʷ ʌɺ ʙʝʟ ʩʫʪʪʻʚʠʭ 

ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʛʨʫʧʘʤʠ. ɺiʜʟʥʘʯʝʥo ʜoʩʪoʚiʨʥʝ ʟʤʝʥʰʝʥʥʷ oʙʩʷʛʫ ʷʢ 

ʩʪʘʙiʣʴʥʠʭ, ʪʘʢ i ʤʠʥʫʱʠʭ ʜʝʬʝʢʪiʚ ʧʝʨʬʫʟiʾ. ɸʢʪʫʘʨʥʘ ʚʠʞʠʚʘʥiʩʪʴ ʜo 

ʪʨʝʪʴoʛo ʨoʢʫ ʩʢʣʘʣʘ 80 % [24]. 

Hans-Micgael Klein oʧʫʙʣiʢʫʚʘʚ ʨoʙoʪʫ ʧʨo ʚʠʢoʨʠʩʪʘʥʥʷ ɸʂʐ ʨʘʟoʤ ʟ 

ʃʄʃʈ i iʥ'ʻʢʮiʻʶ ɸʂʂʄ, ʷʢʝ ʚiʥ ʚʠʢoʥʫʚʘʚ ʧʘʮiʻʥʪʘʤ ʟ Iʍʉ i ʌɺ ʤʝʥʰʝ  

35 %. ɹʫʣʘ ʧʨoʜʝʤoʥʩʪʨoʚʘʥʘ ʚʠʩoʢʘ ʝʬʝʢʪʠʚʥiʩʪʴ ʤʝʪoʜʫ ʢoʤʙiʥoʚʘʥoʾ 

ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ, ʱo ʜoʟʚoʣʠʣo ʘʚʪoʨʫ ʨʝʢoʤʝʥʜʫʚʘʪʠ ʾʾ ʚ ʣiʢʫʚʘʥʥi 

ʪʝʨʤiʥʘʣʴʥoʾ ʩʪʘʜiʾ ʉʅ, ʨiʟʥʠʭ ʢʘʨʜioʤioʧʘʪiʡ ʷʢ ʧiʜʛoʪoʚʯʠʡ ʝʪʘʧ ʜo 
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ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʩʝʨʮʷ ʚ ʪiʡ ʯʠ iʥʰiʡ ʢoʤʙiʥʘʮiʾ (ʟ ʘʙo ʙʝʟ ɸʂʐ) i 

ʥʝʰʫʥʪʘʙʝʣʴʥʠʭ ʩʠʪʫʘʮiʷʭ [229]. 

ʋ 2011 ʨoʮi K. Anastasiadis et al. [160] ʟʘʧʨoʧoʥʫʚʘʣʠ ʥoʚʠʡ ʛiʙʨʠʜʥʠʡ 

ʧiʜʭiʜ ï ʚʚʝʜʝʥʥʷ ʉʂ ʂʄ ʚ ʤioʢʘʨʜ ʧiʜ ʯʘʩ oʧʝʨʘʮiʾ ʫʩʪʘʥoʚʢʠ iʤʧʣʘʥʪʫʻʤoʛo 

ʘʧʘʨʘʪʫ ʜʣʷ ʜoʧoʤiʞʥoʛo ʢʨoʚooʙiʛʫ ʪʠʧʫ LVAD. ɼʘʥʘ ʤʝʪoʜʠʢʘ ʙʫʣʘ 

ʚʠʢoʥʘʥʘ ʫ 2 ʧʘʮiʻʥʪiʚ ʟ ʪʷʞʢoʶ ʩʝʨʮʝʚoʶ ʥʝʜoʩʪʘʪʥiʩʪʶ. ʏʝʨʝʟ 12 ʤiʩʷʮiʚ 

ʧiʩʣʷ oʧʝʨʘʮiʾ ʚiʜʟʥʘʯʝʥo ʟʤʝʥʰʝʥʥʷ ʢʣʘʩʫ ʉʅ, ʘ ʪʘʢoʞ ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ 

ʪiʻʾ oʙʣʘʩʪi ʃʐ, ʢʫʜʠ ʙʫʣo ʚʠʨoʙʣʝʥo ʚʚʝʜʝʥʥʷ ʉʂ. 

ɺ ʮʴoʤʫ ʞ ʨoʮi Traverse J. H. [343] oʧʫʙʣiʢʫʚʘʣʠ ʜʘʥi ʧʨo ʝʬʝʢʪʠʚʥiʩʪʴ 

ʚʠʢoʨʠʩʪʘʥʥʷ iʥʪʨʘʢoʨoʥʘʨʥoʛo ʩʪʝʥʪʫʚʘʥʥʷ i ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʢʣiʪʠʥ ʂʄ ʧʨʠ 

ʛoʩʪʨoʤʫ Iʄ ʚ ʧoʨiʚʥʷʥʥi ʟ ʛʨʫʧoʶ ʢoʥʪʨoʣʶ. ʏʝʨʝʟ 6 ʤiʩʷʮiʚ ʚiʜʟʥʘʯʝʥo 

ʙiʣʴʰ ʥʠʟʴʢi ʧoʢʘʟʥʠʢʠ ʢiʥʮʝʚoʛo ʩʠʩʪoʣiʯʥoʛo i ʜiʘʩʪoʣiʯʥoʛo oʙôʻʤʫ ʃʐ, 

ʟʤʝʥʰʝʥʥʷ ʟoʥʠ ʨʫʙʮʷ ʧiʩʣʷ Iʄ. 

Oʪʞʝ, ʟ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥo, ʱo ʪʨʘʥʩʧʣʘʪʥʘʮiʷ ʄʉʂ ʻ 

ʝʬʝʢʪʠʚʥʠʤ i ʜoʩʪʫʧʥʠʤ ʚʠʜoʤ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ. Oʜʥʘʢ, 

ʝʬʝʢʪʠʚʥiʩʪʴ ʾʾ ʙʘʛʘʪo ʚ ʯoʤʫ ʟʘʣʝʞʠʪʴ ʚiʜ ʩʧoʩoʙʫ ʚʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʛo 

ʤʘʪʝʨiʘʣʫ.  ʅʘ ʜʘʥʠʡ ʤoʤʝʥʪ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜoʩʪʘʪʥʴo ʚʠʨiʰʝʥʠʤʠ ʧʠʪʘʥʥʷ 

ʱoʜo ʤʝʪoʜoʣoʛiʯʥʠʭ ʧiʜʭoʜiʚ ʜo ʚʠʜiʣʝʥʥʷ ʷʜʨoʤiʩʪʷʯʠʭ ʢʣiʪʠʥ ʂʄ.   

ʅʝʤoʞʣʠʚo ʟ ʫʧʝʚʥʝʥiʩʪʶ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʯʠ ʻ ʥʝʬʨʘʢʮioʥoʚʘʥi ʉʂ ʂʄ ʯʠ 

iʥʰi ʚʠʜʠ ʉʂ, ʷʢi ʚʠʢoʨʠʩʪoʚʫʶʪʴʩʷ ʚ ʢʣiʥiʯʥʠʭ ʜoʩʣiʜʞʝʥʥʷʭ, oʧʪʠʤʘʣʴʥʠʤ 

ʤʘʪʝʨiʘʣoʤ ʜʣʷ ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ ʨiʟʥi ʬoʨʤʠ Iʍʉ. ʅʝʤoʞʣʠʚo oʮiʥʠʪʠ 

ʧoʚʥiʩʪʶ ʚʩi ʧoʟʠʪʠʚʥi ʤoʤʝʥʪʠ ʟʘʩʪoʩʫʚʘʥʥʷ ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ, ʱo 

ʚʠʤʘʛʘʻ ʧoʜʘʣʴʰoʛo ʜoʩʣiʜʞʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥoʤ, iʩʥʫʻ ʧoʪʨʝʙʘ ʚ  ʨoʟʨoʙʮi oʧʪʠʤʘʣʴʥoʾ ʢoʤʙiʥʘʮiʾ 

ʣiʢʫʚʘʥʥʷ ʭʚoʨʠʭ ʥʘ  Iʍʉ, ʷʢʘ ʫʩʢʣʘʜʥʝʥʘ iʰʝʤiʯʥoʶ ʜʠʩʬʫʥʢʮiʻʶ ʤioʢʘʨʜʘ, 

ʢoʣʠ ʥʝʤʘʻ ʪʝʭʥʠʯʥoʾ ʤoʞʣʠʚoʩʪi ʜʣʷ ʧʝʨʚʠʥʥoʾ ʘʙo ʧoʚʪoʨʥoʾ ʧʨʷʤoʾ 

ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ, ʷʢʘ ʜʘʩʪʴ ʟʤoʛʫ ʟʙiʣʴʰʠʪʠ ʚiʜʜʘʣʝʥʫ ʚʠʞʠʚʘʥiʩʪʴ, 

ʧoʣiʧʰʠʪʠ  ʗɾ i  ʟʙiʣʴʰʠʪʠ  ʡoʛo ʪʨʠʚʘʣiʩʪʴ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ʈʦʙʦʪʘ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʢʣʽʥʽʯʥʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʽ ʤʽʩʪʠʪʴ ʜʘʥʽ 

ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʥʦʚʦʛʦ  ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ ʟ ʨʝʬʨʘʢʪʝʨʥʦʶ ʩʪʝʥʦʢʘʨʜʽʻʶ. 

 

2.1. ʄʘʪʝʨ̔ʘʣʠ ʽ ʤʝʪʦʜʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʘʩʷ ʥʘ 142 ʢʨʠʩʘʭ 

ʽʥʙʨʝʜʥʦʾ ʣʽʥʽʾ ɺʽʩʪʘʨ-ʂʘʡʦʪʘ, ʚʘʛʦʶ 200-220 ʛ, ʷʢʽ ʫʪʨʠʤʫʚʘʣʠʩʷ ʚ ʫʤʦʚʘʭ 

ʚʽʚʘʨʽʶ ʚʽʜʜʽʣʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ʽ ʚʽʜʥʦʚʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤʝʥʽ ɺ. ʂ. ɻʫʩʘʢʘè ʅɸʄʅ ʋʢʨʘʾʥʠ. ʇʦʨʦʜʘ 

ɺ̔ʩʪʘʨ-ʂʘʡʦʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʥʘʤʠ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʻ ʽʥʙʨʝʜʥʦʶ, 

ʱʦ ʤʽʥʽʤʽʟʫʻ ʨʝʘʢʮʽʁ  ʚʽʜʪʦʨʛʥʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʾʾ ʛʝʥʝʪʠʯʥʫ ʦʜʥʦʨʽʜʥʽʩʪʴ. 

ʊʚʘʨʠʥʠ ʫʪʨʠʤʫʚʘʣʠʩʴ ʫ ʚʽʚʘʨʽʾ ʚ ʫʤʦʚʘʭ 12-ʛʦʜʠʥʥʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ, 

ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʜʦʩʪʫʧʘ ʜʦ ʚʦʜʠ ʪʘ ʾʞʽ at libitum ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʧʦʚʽʪʨʷ +20-+22 Áʉ, ʚʦʣʦʛʦʩʪ ʽ ʥʝ ʙʽʣʴʰʝ 50 %, ʚ ʩʚʽʪʣʦʚʦʤʫ ʨʝʞʠʤʽ ï ʜʦʙʘ-

ʥʯ̔ʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʦʚʦʜʠʣʦʩʴ ʚʽʜʧʦʚʽʜʥʦ ʟ 

ʧʨʘʚʠʣʘʤʠ, ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤʠ çɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʥʚʝʥʮʽʻʶ ʧʦ ʥʘʛʣʷʜʫ ʽ 

ʟʘʭʠʩʪʫ ʧʦʟʚʦʥʦʯʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʽʥʰʠʭ ʥʘʫʯʥʠʭ ʮʽʣʷʭè (ʉʪʨʘʩʙʫʨʛ, 1986), ɼʠʨʝʢʪʠʚʠ ʈʘʜʠ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʉʦʧʽʚʜʨʫʞʥʦʩʪʽ ʚʽʜ 24.11.86 ʛ. ʪʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʄʆɿ ʋʢʨʘʾʥʠ ˉ32 ʚʽʜ 

22.02.88 ʨ. ʆʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʦʧʝʨʘʮʽʡʥʦʾ ʧʽʜ ʢʝʪʘʤʽʥʦʚʠʤ ʥʘʨʢʦʟʦʤ (12,5ʤʛ/100 ʛ ʤʘʩʠ ʪʽʣʘ 

ʚʥʫʪʨʽʰʥʴʦʤ'ʷʟʦʚʦ).  

ɯʥʜʫʢʮʽʶ ɯʄ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʥʘʤʠ ʤʝʪʦʜʠʢʦʶ ʚ ʫʤʦʚʘʭ 

ʟʘʛʘʣʴʥʦʛʦ ʟʥʝʙʦʣʝʥʥʷ. ɺ ʧʦʣʦʞʝʥʥʽ ʪʚʘʨʠʥʠ ʥʘ ʩʧʠʥʽ ʚʠʢʦʥʫʚʘʣʠ 

ʩʪʝʨʥʦʪʦʤʽʶ, ʧʝʨʽʢʘʨʜʽʦʪʦʤʽʶ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʰʠʚʘʣʠ ʽ ʧʝʨʝʚ'ʷʟʫʚʘʣʠ 

ʧʝʨʝʜʥʶ ʤʽʞʰʣʫʥʦʯʢʦʚʫ ʘʨʪʝʨʽʶ. ʉʪʝʨʥʦʪʦʤʥʫ ʨʘʥʫ ʫʰʠʚʘʣʠ ʧʦʰʘʨʦʚʦ. ʇʽʜ 
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ʯʘʩ ʦʧʝʨʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʪʚʘʨʠʥ ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʥʘ ʨʽʚʥʽ 37,0Ñ0,5 ÁC ʟʘ 

ʨʘʭʫʥʦʢ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʪʝʧʣʘ.  

ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʣʫʯʘʣʠ ʪʽʣʴʢʠ ʪʚʘʨʠʥ ʟ ʪʨʘʥʩʤʫʨʘʣʴʥʠʤ ɯʄ, 

ʥʘʷʚʥʽʩʪʴ ʷʢʦʛʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʟʘ ʜʘʥʠʤʠ ɽʂɻ ʪʘ ʋɿɼ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 22-ʽ ʪʚʘʨʠʥʠ ʧʦʤʝʨʣʠ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʞʠʪʪʻʟʘʛʨʦʞʫʶʯʠʭ 

ʘʨʠʪʤʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ 120 

ʪʚʘʨʠʥʘʭ, ʷʢʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 6 ʛʨʫʧ ʧʦ 20 ʚ ʢʦʞʥʽʡ ʩʝʨʽʾ. ɺ ʧ'ʷʪʴ  ʛʨʫʧ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʚʽʡʰʣʠ ʩʘʤʠʮʽ (ʧʦ 20 ʛʦʣʽʚ ʚ ʢʦʞʥʽʡ ʩʝʨʽʾ) (ʨʠʩ. 2.1).  

ʊʚʘʨʠʥ, ʱʦ ʚʠʞʠʣʠ ʽ ʫʚʽʡʰʣʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʚʦʜʠʣʠ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʝʨʝʟ 1, 6, 24 ʛʦʜʠʥʠ, 7 ʽ 30 ʜʽʙ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʰʣʷʭʦʤ ʜʝʢʘʧʽʪʘʮʽʾ (ʚ ʫʤʦʚʘʭ ʟʘʛʘʣʴʥʦʛʦ ʟʥʝʙʦʣʝʥʥʷ). 

  

 

 

 

 

 

  

 

 

 

ʈʠʩ. 2.1. ɼʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

 

ʆʢʨʝʤʫ ʛʨʫʧʫ ʩʪʘʥʦʚʠʣʠ 20 ʩʘʤʮʽʚ, ʷʢʠʭ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʷʢʦʩʪʽ 

ʜʦʥʦʨʽʚ ʄʉʂ ʟʘʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ Y-ʭʨʦʤʦʩʦʤʽ ʭʦʫʤʥ̔ʛʘ 

ʢʣʪ̔ʠʥ ʚ ʦʨʛʘʥʟ̔ʤ̔.  

ɿ ʧ'ʷʪʠ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ: ʚ 1-ʡ ʛʨʫʧ ̔ʥʝ ʧʨʦʚʦʜʠʣʠ ʙʫʜʴ ʷʢʦʛʦ ʣ̔ ʢʫʚʘʥʥʷ, 

ʚ 2-ʡ ʚʠʢʦʥʫʚʘʣʠ çʧʫʩʪè̔ ̔ʥ'ʻʢʮ̔ʾ ʚ ʤ̔ʦʢʘʨʜ ʚ ʦʙʣʘʩʪ ɹ ʟʦʥʠ ʽh ʝʤ̔ʾ, ʷʢʫ 

ʉʘʤʮʽ-ʜʦʥʦʨʠ 

ʢ̔ ʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

(n=20) 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ   

(n=120 ʪʚʘʨʠʥ) 

1 ʛʨʫʧʘ 

(n=20) 

ʧʦʨʽʚʥʷʥʥʷ 

2 ʛʨʫʧʘ 

(n=20)  

(ʧʦʨʽʚʥʷʥʥʷ) 

çʧʦʨʦʞʥʽè 

ʠʥ'ʻʢʮʽʾ ʚ 

ʤʽʦʢʘʨʜ 

3 ʛʨʫʧʘ 

(n=20) 

ʠʥ'ʻʢʮʽʾ ʚ 

ʤʽʦʢʘʨʜ  ʄʉʂ 

5 ʛʨʫʧʘ 

(n=20) 

 ɺʚʝʜʝʥʥʷ  

ʄʉʂ ʚ ʃʐ 

4 ʛʨʫʧʘ 

(n=20) 

ɺʥʫʪʨʽʰʥʴʦ-

ʚʝʥʥʝ ʚʚʝʜʝʥʥʷ 

ʚʚʝʜʝʥʠʝ ʄʉʂ 
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ʚʠʟʥʘʯʘʣʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦ, ʚ 3-ʡ ʛʨʫʧ ̔ʧʨʦʚʦʜʠʣʠ ʽʥ'ʻʢʮ̔ʾ ʄʉʂ ʚ ʜʦʟ ̔10 ʤʣʥ. 

ʢʣ̔ʪʠʥ, ʚ 4-ʡ ʛʨʫʧʽ ʄʉʂ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʰʥʴʦʚʝʥʥʦ ʚ ʪʘʢʽʡ ʞʝ ʜʦʟ ̔ʰʣʷʭʦʤ 

ʧʫʥʢʮʽʾ ʭʚʦʩʪʦʚʦ ʾʚʝʥʠ, ʚ 5-ʡ ʛʨʫʧʽ ʄʉʂ ʚʚʦʜʠʣʠ ʚ ʧʦʨʦʞʥʠʥʫ ʃʐ ʰʣʷʭʦʤ 

ʧʫʥʢʮʽʾ  ̔ʧʨʦʚʝʜʝʥʥ̫  ʢʘʪʝʪʝʨʘ ʢʨʽʟʴ ʧʨʘʚʫʶ ʩʪʝʛʥʦʚʫ ʘʨʪʝʨʽʁ (ʪʘʢʠʤ ʯʠʥʦʤ 

ʥʘʤʘʛʘʣʠʩʷ ʩʪʚʦʨʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʁ  ʉʂ ʫ ʛʠʨʣʽ ʢʦʨʦʥʘʨʥʦ ʾ

ʩʫʜʠʥʠ ʪʘ ʽʤʽʪʫʚʘʪʠ ʥ̔ʪʨʘʢʦʨʦʥʘʨʥʝ ʚʚʝʜʝʥʥʝ. 

ʄʉʂ ʢʣʽʪʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʟ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʚʘʨʠʥ (ʚ ʢʽʣʴʢʦʩʪʽ  

0,5-1 ʤʣ) ʟ ʜʦʜʘʚʘʥʥʷʤ 625 ʦʜ/ʤʣ ʛʝʧʘʨʠʥʘ (ɼʘʨʥʠʮ,̫ ʋʢʨʘʥʾʘ). ʂʨʦʚ 

ʥʘʰʘʨʦʚʫʚʘʣʠ ʥʘ ʛʨʘʜʽʻʥʪ Histopaque-1077, ʱʽʣʴʥʽʩʪʴ 1,077 ʛ/ʤʣ, (Sigma, 

ʉʐɸ) ʽ ʮʝʥʪʨʽʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʧʨʠ 1500 ʦʙ/ʭʚ. ʆʪʨʠʤʘʥʽ 

ʤʦʥʦʥʫʢʣʝʘʨʠ ʟʙʠʨʘʣʠ ʧʽʧʝʪʢʦʶ ʽ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʤʠʚʘʣʠ 3-4 ʨʘʟʠ ʚ ʨʦʟʯʠʥʽ 

ʍʝʥʢʩʘ (ɹʽʦʣʦʪ, ʈʦʩʽʷ) ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 1000 ʦʙ./ʭʚ ʧʨʦʪʷʛʦʤ  

14 ʭʚ. ʆʪʨʠʤʘʥʫ ʪʘʢʠʤ ʯʠʥʦʤ ʤʦʥʦʥʫʢʣʝʘʨʥʫ ʩʫʩʧʝʥʟʽʶ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʟʘʩʽʚʘʣʠ ʥʘ ʧʦʢʨʠʪʽ ʢʦʣʘʛʝʥʦʤ ʢʫʣʴʪʫʨʘʣʴʥʽ ʬʣʘʢʦʥʠ ʧʣʦʱʝʶ 75 ʩʤ
2
 

(Corning-Costar, ʉʐɸ) ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 2-5Ĭ10
6
 ʢʣʽʪʠʥ ʥʘ ʬʣʘʢʦʥ. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʄʉʂ ʧʨʦʚʦʜʠʣʠ ʚ ʩʫʤʽʰʽ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ 

DMEM / F12, 1:1, (Sigma, ʉʐɸ) ʟ ʜʦʜʘʚʘʥʥʷʤ 10 % ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʪʝʣʷʯʦʾ 

ʩʠʨʦʚʘʪʢʠ (ɹʽʦʣʦʪ, ʈʦʩʽʷ), 0,75 ʤʛ/ʤʣ ʛʣʶʪʘʤʠʥʘ (ɯʥʩʪʠʪʫʪ ʧʦʣʽʦʤʽʻʣʽʪʫ ʪʘ 

ʚʽʨʫʩʥʠʭ ʝʥʮʝʬʘʣʽʪʽʚ, ʈʦʩʽʷ), 2 ʥʛ/ʤʣ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ 

(Sigma, ʉʐɸ) ʽ ʧʦ 100 ʦʜ/ʤʣ ʧʝʥʽʮʠʣʽʥʫ ʽ ʩʪʨʝʧʪʦʤʽʮʠʥʫ (ɼʘʨʥʠʮʷ, ʋʢʨʘʾʥʘ) 

ʚ CO2-ʽʥʢʫʙʘʪʦʨʽ (Jouan, ʌʨʘʥʮʽʷ) ʧʨʠ 37 Áʉ ʽ 5 % ʘʪʤʦʩʬʝʨʽ CO2. ɿʤʽʥʫ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʽ 3-4 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʂʫʣʴʪʫʨʠ ʜʦʩʷʛʘʣʠ 

ʧʝʨʚʠʥʥʦʛʦ ʤʦʥʦʰʘʨʫ ʥʘ 8-11 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʟʘʩʽʚʫ ʧʝʨʚʠʥʥʦ ʚʠʜʽʣʝʥʦʾ ʢʣʽʪʠʥʥʦʾ ʩʫʩʧʝʥʟʽʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʥʦʨʽʚ ʪʘ ʨʽʚʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ. 

ʇʘʩʠʨʫʚʘʥʥʷ ʘʙʦ ʩʫʙʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ 

ʨʦʟʯʠʥʽʚ ʪʨʽʧʩʠʥʫ/ɽɼʊɸ (ɹʽʦʣʦʪ, ʈʦʩʽʷ) ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 0,05:0,02 % ʚ ʌʉɹ, 

ʨʅ 7,4 (Sigma, ʉʐɸ).  ʂʦʝʬʽʮʽʻʥʪ ʧʘʩʠʨʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 1: 2 ʘʙʦ 1: 3. ʇʽʩʣʷ 
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ʯʦʛʦ ʢʣʽʪʠʥʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ CO2-ʽʥʢʫʙʘʪʦʨʽ ʧʨʠ ʪʠʭ ʞʝ ʫʤʦʚʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʜʘʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʦʪʨʠʤʫʚʘʣʠ ʥʝʢʦʤʤʽʪʠʨʦʚʘʥʫ ʢʣʽʪʠʥʥʫ ʢʫʣʴʪʫʨʫ ʄʉʂ. 

ɺ ʜʠʥʘʤʽʮʽ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʚʠʚʯʘʣʠ ʤʘʨʢʝʨʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ.  

ʇʨʦ ʚʤʽʩʪ ʦʢʩʠʜʫ ʘʟʦʪʫ (NO) ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʩʫʜʠʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʩʪʘʙʽʣʴʥʠʭ ʢʽʥʮʝʚʠʭ ʤʝʪʘʙʦʣʽʪʽʚ NO, ʘ ʩʘʤʝ ï NO2ľ + NO3ľ (UNOX). 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʦʜʥʦʤʦʤʝʥʪʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʽ ʥʽʪʨʘʪʽʚ ʚ ʥʽʪʨʠʪʠ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ VCl3 ʽ ʨʝʘʢʮʽʾ ʜʽʘʟʦʪʫʚʘʥʥʷ ʫʪʚʦʨʠʚʩʷ ʥʽʪʨʠʪʦʤ ʩʫʣʴʬʘʥʽʣʘʤʽʜʘ ʟ 

ʨʦʟʚʠʪʢʦʤ ʨʦʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɿʘ ʪʠʞʜʝʥʴ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʘʙʦʣʽʪʽʚ NO 

ʪʚʘʨʠʥ ʧʝʨʝʚʦʜʠʣʠ ʥʘ ʥʠʟʴʢʦʥʽʪʨʘʪʥʫ ʜʽʪ̒ʫ, ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ 

ʜʞʝʨʝʣ ʥʽʪʨʘʪʽʚ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʬʘʢʪʦʨʘ ʨʦʩʪʫ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ (VEGF) ʚʠʤʽʨʶʚʘʣʠ ʥʘ 

ʜʚʦʭʣʘʟʝʨʥʦʤʫ ʧʨʦʪʦʯʥʦʤʫ ʬʣʫʦʨʝʩʮʝʥʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ Luminex (Luminex 

Corporation, ʉʐɸ) ʥʘ ʦʩʥʦʚʽ ʥʘʙʦʨʽʚ ʨʝʘʛʝʥʪʽʚ Simplex ProcartaPlexTM 

(Affymetrix, ʉʐɸ). ɼʽʘʧʘʟʦʥ ʚʠʟʥʘʯʫʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʣʷ VEGF-A ʩʢʣʘʚ 

ʚʽʜ 22,6 ʧʛ/ʤʣ ʜʦ 23200,0 ʧʛ/ʤʣ. ɸʥʘʣʽʟ ʚʠʢʦʥʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ, 

ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʬʽʨʤʦʶ-ʚʠʨʦʙʥʠʢʦʤ ʨʝʘʛʝʥʪʽʚ. ɺʩʽ ʜʝʪʝʢʪʦʨʥʽ ʘʥʪʠʪʽʣʘ ʚ 

ʥʘʙʦʨʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʚʠʛʣʷʜʽ ʢʦʥʮʝʥʪʨʘʪʫ. ʉʫʤʽʰ ʜʝʪʝʢʪʦʨʥʠʭ ʘʥʪʠʪʽʣ (1ʭ) 

ʛʦʪʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʘʤʠ: 25 ʤʢʣ ʩʫʤʽʰʽ ʜʝʪʝʢʪʦʨʥʠʭ 

ʘʥʪʠʪʽʣ (1ʭ) ʥʘ ʦʜʥʫ ʣʫʥʢʫ. ʈʦʟʨʘʭʫʚʘʣʠ ʢʽʥʮʝʚʠʡ ʦʙʩʷʛ (V fin) ʥʝʦʙʭʽʜʥʦʾ 

ʩʫʤʽʰʽ ʜʝʪʝʢʪʦʨʥʠʭ ʘʥʪʠʪʽʣ (1ʭ). V fin=3000 ʤʢʣ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʘʩʫ ʥʘ 

ʧʽʧʝʪʫʚʘʥʥʷ). ʋ ʚʩʽ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʚʥʦʩʠʣʠ ʩʫʤʽʰ ʤʽʢʨʦʩʬʝʨ ʟ 

ʥʘʚʘʥʪʘʞʝʥʠʤʠ ʥʘ ʥʠʭ ʘʥʪʠʪʽʣʘʤʠ ʦʙ'ʻʤʦʤ 50 ʤʢʣ, ʜʘʣʽ ʧʣʘʥʰʝʪ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʚ ʧʨʠʩʪʨʽʡ Hand- Held Magnetic ʜʣʷ ʬʽʢʩʘʮʽʾ ʧʘʨʘʤʘʛʥʽʪʥʠʭ 

ʩʬʝʨ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʧʨʦʚʦʜʠʪʠ ʚʽʜʤʠʚʘʥʥʷ ʤʽʢʨʦʩʬʝʨ. ʋ ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ 

ʩʪʨʽʧʠ ʚʥʦʩʠʣʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʢʘʣʽʙʨʘʪʦʨʠ (ʚ ʜʫʙʣʷʭ). ɺ ʦʩʪʘʥʥʽ ʣʫʥʢʠ ʚʥʦʩʠʣʠ 

ʧʦ 25 ʤʢʣ ʙʫʬʝʨʘ ʽ 25 ʤʢʣ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. ʏʘʩ ʽʥʢʫʙʘʮʽʾ ʩʪʘʥʦʚʠʚ 2 

ʛʦʜʠʥʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ (500 ʦʙʦʨʦʪʽʚ 

ʚ ʭʚ. ʚ ʧʣʘʥʰʝʪʥʦʤʫ ʪʝʨʤʦʩʪʘʪʽ). ʇʽʩʣʷ ʪʨʠʨʘʟʦʚʦʛʦ ʚʽʜʤʠʚʘʥʥʷ ʤʽʢʨʦʩʬʝʨ 
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ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʙʫʬʝʨʦʤ ʚʽʜ ʥʝʟʚ'ʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʘʢʮʽʾ ʚ ʫʩʽ ʣʫʥʢʠ 

ʜʦʜʘʚʘʣʠ ʧʦ 25 ʤʢʣ ʜʝʪʝʢʪʦʨʥʠʭ ʘʥʪʠʪʽʣ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʥʜʦʪʝʣʽʥʫ-1 ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʘ Endotelin (1-21) ʬʽʨʤʠ 

çBiomedicaè (ɸʚʩʪʨʽʷ) ʥʘ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ Stat Fax 2100. ʅʘʙʽʨ 

Endotelin (1-21) ʤʽʩʪʠʪʴ ʦʯʠʱʝʥʽ ʧʦʣʽʢʣʦʥʘʣʴʥʽ ʟʘʭʦʧʣʶʶʯʽ ʘʥʪʠʪʽʣʘ ʽ 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʜʝʪʝʢʪʫʶʯʽ ʘʥʪʠʪʽʣʘ, ʩʧʝʮʠʬʽʯʥʽ ʜʦ ʝʥʜʦʪʝʣʽʥʫ. ʅʘ ʧʝʨʰʦʤʫ 

ʝʪʘʧʽ ʧʨʦʙʘ ʧʣʘʟʤʠ ʽ ʜʝʪʝʢʪʫʶʯʽ ʘʥʪʠʪʽʣʘ ʦʜʥʦʯʘʩʥʦ ʚʥʦʩʠʣʠʩʷ ʜʦ ʣʫʥʦʢ. 

ɽʥʜʦʪʝʣʽʥ 1, ʱʦ ʧʨʠʩʫʪʥʽʡ ʫ ʟʨʘʟʢʫ ʧʣʘʟʤʠ, ʟ'ʚʷʟʫʻʪʴʩʷ ʽʟ ʟʘʭʦʧʣʶʶʯʠʤʠ 

ʘʥʪʠʪʽʣʘʤʠ ʽ ʫʪʚʦʨʶʻ ʩʝʥʜʚʠʯ ï ʢʦʤʧʣʝʢʩ ʟ ʜʝʪʝʢʪʫʶʯʠʤʠ ʘʥʪʠʪʽʣʘʤʠ. ʇʽʩʣʷ 

ʧʨʦʤʠʚʘʥʥʷ ʣʫʥʦʢ ʽ ʚʠʜʘʣʝʥʥʷ ʥʝʩʧʝʮʠʬʽʯʥʦ ʟ'ʚʷʟʘʥʦʛʦ ʤʘʪʝʨʽʘʣʘ ʚ ʣʫʥʢʠ 

ʜʦʜʘʚʘʣʠ ʢʦʤʧʣʝʢʩ ʟ ʧʠʨʦʢʩʠʜʘʟʠ ʟ ʘʥʪʠʪʽʣʘʤʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʟ'ʚʷʟʘʥ ̔ ʘʥʪʠʪʽʣʘ. ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʢʦʥ'ʶʛʘʪʘ, ʷʢʠʡ ʥʝ ʟʚ'ʷʟʘʚʩʷ, ʚ ʣʫʥʢʠ 

ʚʥʦʩʠʣʠ ʬʝʨʤʝʥʪʥʠʡ ʩʫʙʩʪʨʘʪ ï 3,3 ï5,5 ï Tetramethyl benzidine / Hydrogen 

Peroxide. ʇʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʝ ʚʤʽʩʪʫ 

ʝʥʜʦʪʝʣʽʥʘ (1ï21) ʚ ʧʨʦʙʽ ʧʣʘʟʤʠ ʢʨʦʚʽ ʩʫʜʠʣʠ ʧʨʦ ʨʽʚʝʥʴ ʝʥʜʦʪʝʣʽʥʘ.  

ʊʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʯʝʨʝʟ 1, 6, 24 ʛʦʜ. ʧʽʩʣʷ ʽʥʜʫʢʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʽ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ 7 ʽ 30 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʆʃ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʽʚʥʷʤʠ ʛʘʧʪʦʛʣʦʙʽʥʘ, ʮʝʨʫʣʦʧʣʘʟʤʽʥʘ ʪʘ ʊɹʂ-

ʘʢʪʠʚʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʛʘʧʪʦʛʣʦʙʥ̔ʘ (ʅʨ) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ  

ʤ̔ʫʥʦʪʫʨʙʜ̔̔ʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ (ʨʝʘʢʪʠʚʠ SENTINEL ʉʅ, ɯʪʘʣʽʷ). 

ʈʽʚʝʥʴ ʮʝʨʫʣʦʧʣʘʟʤʽʥʘ ʦʮʽʥʶʚʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʈʘʚʽʥʘ ʧʦ 

ʟʜʘʪʥʦʩʪʽ ʦʢʠʩʣʶʚʘʪʠ ʨ-ʬʝʥʽʣʝʥʜʘʤʽʥ. 

ɺʤʽʩʪ ʊɹʂ-ʧʨʦʜʫʢʪʚ̔ (ʤʘʣʦʥʦʚʠʡ ʜ̔ʘʣʴʜʝʛʜ̔ (ʄɼ)) ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʦʮ̔ʥʁ ʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʄ. Mihara (1980). 0,2 ʤʣ ʧʣʘʟʤʠ ʢʨʦʚ ̔ʟʤʽʰʫʚʘʣʠ ʟ 2 ʤʣ 

1,4 %-ʦ ʾʦʨʪʦʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ ʪʘ 1 ʤʣ 0,5 %-ʦ ʾ ʪ̔ʦʙʘʨʙʪ̔ʫʨʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʉʫʤʽʰ ʽʥʢʫʙʫʚʘʣʠ ʥʘ ʣʘʟʥʽ 45ʭʚ, ʧʽʩʣʷ ʯʦʛʦ ʦʭʦʣʦʜʞʫʚʘʣʠ ʽ ʜʦʜʘʚʘʣʠ 2 ʤʣ ʥ-

ʙʫʪʘʥʦʣʘ. ɿʨʘʟʢʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 4000 g ʥʘ ʧʨʦʪʷʟʽ 20 ʭʚ. ɺʝʨʭʥʶ ʬʘʟʫ 
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ʬʦʪʦʤʝʪʨʫʚʘʚʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʨʦʙʦ  ʁ ʧʨʠ 532ï570 ʥʤ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʝʢʩʪʠʥʮʽʾ 1,56Ĭ10
5
 ʩʤ

ï1
 ʄ
ï1

. 

ɺ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʽʦʢʘʨʜʘ ʙʫʣʠ ʦʙʨʘʥʽ 

ʢʨʝʘʪʠʥʽʥʢʽʥʘʟʘ (ʄɺ-ʂʂ), ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ (ɸʩʊ), 

ʘʜʝʥʦʟʽʥʜʝʟʘʤʽʥʘʟʠ (ɸɼɸ), ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ (ʃɼɻ), 

ɸʢʪʠʚʥʽʩʪʴ ʃɼɻ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʽʨʫʚʘʪʫ (Hoffmann-La Roche Ltd., ʐʚʝʡʮʘʨʽʷ) ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ 

A25 (BioSystems, ɯʩʧʘʥʽʷ). 

ʄɺ-ʂʂ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʝʘʪʽʥʬʦʩʬʘʪʘ ʚ ʷʢʦʩʪʽ ʩʫʙʩʪʨʘʪʘ ʧʨʠ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ 334, 

340, 365 ʥʤ). 

ʈʽʚʝʥʴ ɸɼɸ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʘ ʝʪʘʧʠ. ʉʧʦʯʘʪʢʫ 

ʚʠʢʦʥʫʚʘʣʠ ʚʠʜʽʣʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʟ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʟʘ ʤʝʪʦʜʠʢʦʶ Boyum 

(1980). ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɸɼɸ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʧʦ ʢʽʣʴʢʦʩʪʽ ʘʤʽʘʢʘ (ʘʟʦʪʘ), ʷʢʠʡ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʢʘʪʘʣʽʟʫʻʤʠʭ ʨʝʘʢʮʽʡ, ʘʢʪʠʚʥʽʩʪʴ ʚʠʨʘʞʘʣʠ ʚ ʥʤʦʣʴ/ʭʚĿ/ʤʣ ʚ 1x10
9 
ʢʣʽʪʠʥ. 

ʈʽʚʥʽ ɸʩʊ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ 

"Express Plus" (Ciba Corning, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ 

IFCC (ʄʽʞʥʘʨʦʜʥʦʾ ʬʝʜʝʨʘʮʽʾ ʢʣ̔ʥʽʯʥʦʾ ʭʽʤʽʾ). 

ʋɿɼ ʩʝʨʮʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʧʘʨʘʪʽ GE Vivid  (ʉʐɸ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʘʪʯʠʢʘ 12 ʄɻʮ. ʊʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ: 1 ʽ 3 ʤʽʩʷʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɽʂɻ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʘʧʘʨʘʪʽ ɽʂʆ 1ʊ ʥʘ 30 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʙʫʣʠ ʜʽʣʷʥʢʠ ʤʽʦʢʘʨʜʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ. ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʰʣʷʭʦʤ 

ʤʽʢʨʦʩʢʦʧʽʾ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʭ
100
ïʭ

400
 ʽʟ ʧʦʧʝʨʝʜʥʽʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ ʟ ʤʝʪʦʶ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ ʫ ʤʽʦʢʘʨʜʽ. 

ʄʘʪʝʨʽʘʣ ʬʽʢʩʫʚʘʣʠ ʚ 10 % ʥʝʡʪʨʘʣʴʥʦʤʫ ʬʦʨʤʘʣʽʥʽ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʧʽʜʣʷʛʘʚ 

ʩʧʠʨʪʦʚʽʡ ʧʨʦʚʦʜʮʽ ʪʘ ʧʘʨʘʬʽʥʦʚʽʡ ʟʘʣʠʚʮʽ, ʚʠʛʦʪʦʚʣʷʣʠ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 5ï6 

ʤʢʤ. ʆʛʣʷʜʦʚʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʟʘʙʘʨʚʣʝʥʽ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʢʘʥʠʥ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. 
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ɿʘʙʘʨʚʣʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʬʫʢʩʝʣʽʥʦʤ ʥʘ ʝʣʘʩʪʠʯʥʽ ʚʦʣʦʢʥʘ ʟʘ ɺʝʡʛʝʨʪʦʤ ʟ 

ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ʤʝʪʦʜʦʤ ɺʘʥ ɻʽʟʦʥʘ, ʘ ʪʘʢʦʞ ʟʘʙʘʨʚʣʝʥʥʷ 

ʟʘ ʄʘʣʣʦʨʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ.  

ɼʣʷ ʦʮʽʥʢʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʥʫʚʘʣʠ ʛʽʩʪʦʭʽʤʽʯʥʽ 

ʤʝʪʦʜʠʢʠ ʟʘ ʧʨʦʧʠʩʘʤʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʚʢʘʟʽʚʢʘʭ ʟ ʛʽʩʪʦʭʽʤʽʾ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ 

ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʨʫʙʮʷ ʤʠ ʧʨʦʚʦʜʠʣʠ ʤʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʢʽʣʴʢʠ 

ʧʨʠ ʨʫʙʮʶʚʘʥʥʷ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʫ, ʪʦ 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʟʥʘʯʘʣʠ ʩʪʫʧʽʥʴ ʢʦʥʪʨʘʢʮʽʾ ʚʦʛʥʠʱʘ ɯʄ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʟʥʘʯʘʣʠ ʟʦʚʥʽʰʥʽʡ ʽ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨʠ ʥʦʨʤʘʣʴʥʦʾ ʪʢʘʥʠʥʠ ʤʽʦʢʘʨʜʘ, 

ʧʨʠʢʦʨʜʦʥʥʦʾ ʟ ʜʽʣʷʥʢʦʶ ʽʥʬʘʨʢʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʫ ʧʣʦʱʘ ʤʽʦʢʘʨʜʘ ʚ ʪʦʪʘʣʴʥʦʤʫ ʟʨʽʟʽ 

ʚʠʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

S = ˊ (R2 ʟʦʚʥʽʰʥʽʡ ï r2 ʚʥʫʪʨʽʰʥʽʡ) 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʘʨʘʬʽʥʦʚʠʭ ʟʨʽʟʘʭ, 

ʪʦʚʱʠʥʦʶ 5ï6 ʤʢʤ ʥʝʧʨʷʤʠʤ ʤʝʪʦʜʦʤ ʂʫʥʩʘ ʟʘ ʤʝʪʦʜʠʢʦʶ Brosman  

(1979 ʨ.). ʎʠʬʨʦʚʽ ʜʘʥʽ ʦʙʨʦʙʣʝʥʽ ʤʝʪʦʜʘʤʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

 

2.2. ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʢʣʥ̔ʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

2.2.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧ ʭʚʦʨʠʭ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʧʨʦʚʝʜʝʥʦ ʧʦʟʜʦʚʞʥʻ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ ʽ ʧʨʦʩʧʝʢʪʠʚʥʝ ʦʙʩʝʨʚʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʠ 

ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʬʨʘʢʪʝʨʥʦʶ 

ʩʪʝʥʦʢʘʨʜʽʻʶ.  

ɺ ʦʩʥʦʚʫ ʢʣʽʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʣʷʛʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʦʙʩʪʝʞʝʥʥʷ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 231 ʧʘʮʽʻʥʪʦʤ ʟ  ʈʉ, 

ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʫ ʚʽʜʜʽʣʝʥʥʽ ʥʝʚʽʜʢʣʘʜʥʦʾ ʽ 

ʚʽʜʥʦʚʥʦʾ ʢʘʨʜʽʦʭʽʨʫʨʛʽʾ ɼʝʨʞʘʚʥʦ ʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʥʝʚʽʜʢʣʘʜʥʦʾ ʽ 

ʚʽʜʥʦʚʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤʝʥʽ ɺ. ʂ. ɻʫʩʘʢʘè ʅɸʄʅ ʋʢʨʘʾʥʠ ʟ 2007 ʜʦ 2013 ʨʦʢʫ ʠ 

ʚʽʜʜʽʣʝʥʥʷ ʢʘʨʜʽʦʭʽʨʫʨʛʽʾ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʪʘ 
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ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤʝʥʽ ɺ. ʊ. ɿʘʡʮʝʚʘè ʅɸʄʅ ʋʢʨʘʾʥʠ ʩʫʤʽʩʥʦ ʟ 

ʬʘʭʽʚʮʷʤʠ ɯʥʩʪʠʪʫʪʫ ʢʣʽʪʽʥʥʦʾ ʙʽʦʨʝʘʙʽʣʽʪʘʮʽʾ (ʜʠʨʝʢʪʦʨ ï ʢ.ʤʝʜ.ʥ.  

ɻʨʘʤʘʪʶʢ ʉ. ʄ.) ʟ 2014 ʧʦ 2018 ʨʨ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʘʚʠʣ ʙʽʦʝʪʠʢʠ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʘʩʦʮʽʘʮʽʷʤʠ, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʩʭʚʘʣʝʥʠʡ 

ʣʦʢʘʣʴʥʠʤ ʝʪʠʯʥʠʤ ʢʦʤʽʪʝʪʦʤ (ʛʦʣʦʚʘ ï ʧʨʦʬʝʩʦʨ ɸ. ɸ. ʐʪʫʪʽʥ) ʽ ʚʽʜʧʦʚʽʜʘʻ 

ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ 2010 ʨ. ʧʝʨʝʛʣʷʜʫ. 

ʂʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ɯʍʉ ʙʫʣʠ ʥʘʩʪʫʧʥʽ: 

- ʥʘʷʚʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʘ ʨʝʬʨʘʢʪʝʨʥʦʾ ʩʪʝʥʦʢʘʨʜʽʾ ʟ ʚʘʞʢʠʤʠ 

ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʽ ʤʘʣʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ; 

- ʥʝʤʦʞʣʠʚʽʩʪʴ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʽʾ ʟʦʥʠ ʽʥʬʘʨʢʪʫ (ʥʝʰʫʥʪʘʙʝʣʴʥʘ ʽ / 

ʘʙʦ ʥʝʧʨʠʜʘʪʥʘ ʜʣʷ ʪʨʘʥʩʣʶʤʽʥʘʣʴʥʦʾ ʙʘʣʦʥʥʦʾ ʘʥʛʽʦʧʣʘʩʪʠʢʠ ʢʦʨʦʥʘʨʥʘ 

ʘʨʪʝʨʽʷ); 

- ʚ̔ ʢ ʧʘʮʽʻʥʪʘ ʥʝ ʙʽʣʴʰʝ 70 ʨʦʢʽʚ; 

- ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʢʦʥʘʥʥʷ ɸʂʐ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʠʟʴʢʦʶ ʩʢʦʨʦʪʣʠʚʦʶ 

ʬʫʥʢʮʽʻʶ ʃʐ; 

- ʧ̔ ʜʧʠʩʘʥʥʷ ʧʘʮʽʻʥʪʦʤ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ ʥʘ ʫʯʘʩʪʴ ʫ ʢʣʽʥʽʯʥʦʤʫ 

ʚʠʧʨʦʙʫʚʘʥʥʽ. 

ʂʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʥʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʥʘʩʪʫʧʥʽ: 

-  ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʟʘʙʦʨʫ 

ʤʘʪʝʨʽʘʣʫ ʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ (ʣʽʤʬʦʤʘ, ʤʽʻʣʦʜʠʩʧʣʘʩʪʠʯʥʠʡ ʩʠʥʜʨʦʤ ʪʘ ʽʥ.); 

-  ʩʫʧʫʪʥʠʭ ʦʥʢʦʧʘʪʦʣʦʛʽʷ; 

-  ʛʦʩʪʨʠʡ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ; 

-  ʉʚʽʞʠʡ (ʤʝʥʰʝ 6 ʪʠʞʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ) ʽʥʩʫʣʴʪ; 

-  ʥʘʷʚʥʽʩʪʴ ʚʢʘʟʽʚʦʢ ʥʘ ʜʽʘʛʥʦʩʪʦʚʘʥʽ ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 5 ʨʦʢʽʚ; 

-  ʚʠʨʘʞʝʥʘ ʜʠʩʬʫʥʢʮʽʷ ʥʠʨʦʢ (ʩʝʯʦʚʠʥʘ ʢʨʦʚʽ >50 ʤʛ/ʜʣ, ʢʨʝʘʪʠʥʽʥ 

ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ 2,5 ʤʛ/ʜʣ); 
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-  ʚʠʨʘʞʝʥʘ ʜʠʩʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ (AʩT, ɸʣʊ ʚ 5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ 

ʚʝʨʭʥʶ ʤʝʞʫ ʥʦʨʤʠ); 

- ʤ̔ʤʫʥʦʢʦʤʧʨʦʤʝʪʫʶʯʠʡ ʩʪʘʪʫʩ; 

-  ʥʘʷʚʥʽʩʪʴ ʘʢʪʠʚʥʦʾ ʽʥʬʝʢʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ; 

-  ʚʘʞʢʝ ʣʝʛʝʥʝʚʝ ʟʘʭʚʦʨʶʚʘʥʥʷ; 

-  ʘʣʢʦʛʦʣʽʟʤ ʯʠ ʥʘʨʢʦʪʠʯʥʦʛʦ ʟʘʣʝʞʥʽʩʪʴ; 

-  ʚ̔ ʜʩʫʪʥʽʩʪʴ ʟʛʦʜʠ ʭʚʦʨʦʛʦ ʥʘ  ʧʨʦʧʦʥʦʚʘʥʫ ʧʨʦʛʨʘʤʫ ʦʙʩʪʝʞʝʥʥʷ ʪʘ 

ʣʽʢʫʚʘʥʥʷ. 

ʂʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʘ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʪʨʦ- ʽ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ 

156 ʭʚʦʨʠʭ ʚʠʚʯʘʣʘʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʦʢʘʨʜʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʉʂ ʫ ʭʚʦʨʠʭ ʥʘ ʨʝʬʨʘʢʪʝʨʥʫ ʩʪʝʥʦʢʘʨʜʽʶ. ɿʛʽʜʥʦ ʜʦ 

ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʦʨʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ. ɻʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ 

ʩʢʣʘʣʠ 80 ʭʚʦʨʠʭ, ʫ ʷʢʠʭ ʚ ʧʝʨʽʦʜ ʟ 2007 ʧʦ 2010 ʨ.ʨ. ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʪʨʘʜʠʮʽʡʥʽ ʩʭʝʤʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɺ ʦʩʥʦʚʥʫ ʛʨʫʧʫ ʫʚʽʡʰʣʠ 76 

ʭʚʦʨʠʭ, ʫ ʷʢʠʭ ʚ ʧʝʨʽʦʜ ʟ 2011 ʧʦ 2018 ʨʨ. ʧʨʦʩʧʝʢʪʠʚʥʦ ʚʠʚʯʘʣʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʣʽʢʫʚʘʣʴʥʦ-ʪʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ. ʂʦʥʪʨʦʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʚ 17 ʫʤʦʚʥʦ-ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ.  

ɼʠʟʘʡʥ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 2.2. 

ɺʽʢ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʩʪʘʥʦʚʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 53,2°12,7 (ʚʽʜ 37 ʜʦ 88 

ʨʦʢʽʚ). ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʦʣʦʚʽʢʠ / ʞʽʥʢʠ ʩʪʘʥʦʚʠʣʦ 2,47:1. ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʟʘ 

ʩʪʘʪʪʶ ʪʘ ʚʽʢʦʤ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 2.1.  

ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʧʝʨʝʚʘʞʘʣʠ ʯʦʣʦʚʽʢʠ: 58 (37,2 %) - ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʪʘ 

53 (34,1 %) - ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ (ʪʘʙʣ. 2.1). ʋ ʚʽʮʽ ʜʦ 60 ʨʦʢʽʚ ʚ ʛʨʫʧʽ 

ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʦ 40 ʭʚʦʨʠʭ (35,6 %), ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ï 40 ʭʚʦʨʠʭ (52,6 %), 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʦʮʽʘʣʴʥʫ ʟʥʘʯʠʤʽʩʪʴ ʧʨʦʙʣʝʤʠ. 

ɼʽʘʛʥʦʟ ʈʉ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʜʘʥʠʭ 

ʘʥʘʤʥʝʟʫ, ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʚʘʟʠʚʥʠʭ ʽ ʥʝʽʥʚʘʟʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ. ɿʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ NYHA (ʅʴʶ-ʡʦʨʢʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʩʝʨʮʷ) ʚʩʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ 
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ʚʽʜʥʝʩʝʥʽ ʜʦ II-IV ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʣʘʩʫ ʭʨʦʥʽʯʥʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

(ʍʉʅ). 

ʊʘʙʣʠʮʷ 2.1 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʟʘ ʩʪʘʪʪʶ ʪʘ ʚʽʢʦʤ (n=156) 

ɺʽʢ 

ʭʚʦʨʠʭ, 

ʨʦʢʽʚ 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ (n=80) ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n=76) 

ʉʪʘʪʴ 

ʯʦʣʦʚʽʯʘ ʞʽʥʦʯʘ ʯʦʣʦʚʽʯʘ ʞʽʥʦʯʘ 

ʂʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ 

ʘʙʩ. ʚʽʜʥ., % ʘʙʩ. ʚʽʜʥ., % ʘʙʩ. ʚʽʜʥ., % ʘʙʩ. ʚʽʜʥ., % 

41ï50 5 3,2 2 1,3 4 2,6 1 0,6 

51ï60 19 12,2 14 8,9 24 15,4 11 7,0 

61ï70  43 15,8   8 5,1  25 16,1 9  5,8  

ʋʩʴʦʛʦ: 58 37,2 24 15,3 53 34,1 21 13,4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.1.  ʈʦʟʧʦʜʽʣ ʭʦʨʠʭ ʟ ʈʉ ʨʽʟʥʦʾ ʩʪʘʪʽ ʧʦ ʌʂ NYHA ʍʉʅ. 
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ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʠʤ ʢʣʘʩʦʤ (ʌʂ) CCS (ʂʘʥʘʜʩʴʢʘ ʘʩʦʮʽʘʮʽʷ 

ʢʘʨʜʽʦʣʦʛʽʚ) ʩʪʝʥʦʢʘʨʜʽʾ, ʧʘʮʽʻʥʪʠ ʨʦʟʧʦʜʽʣʠʣʠʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ  

(ʪʘʙʣ. 2.2). 

ʗʢ ʩʚʽʜʯʘʪʴ ʥʘʚʝʜʝʥʥʽ ʚ ʪʘʙʣ. 2.2 ʜʘʥʽ, ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ (61,5 %) 

ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʞʜʘʣʠ ʩʪʝʥʦʢʘʨʜʽʻʶ III ʌʂ ʉʉS. 

ɿ ʘʥʘʣʽʟʫ ʚʠʭʽʜʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʽʚ ʦʙʦʭ ʛʨʫʧ ʩʣʽʜ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʧʝʨʝʥʝʩʣʠ ʦʜʠʥ ɯʄ ʙʫʣʦ 46,1 % ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʽ 52,5 % ʚ 

ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ, ʜʚʘ ʽ ʙʦʣʝʤ ɯʄ ï 53,9 % ʽ 47,5 % ʚʽʜʧʦʚʽʜʥʦ ʧʦ ʛʨʫʧʘʭ. ʋ 

ʭʚʦʨʠʭ ʧʝʨʝʚʘʞʥʦ ʙʫʚ ʩʠʥʫʩʦʚʠʡ ʨʠʪʤ, ʧʨʦʪʝ ʥʘʜʰʣʫʥʦʯʢʦʚʽ ʝʢʩʪʨʘʩʠʩʪʦʣʠ 
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ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 27,6 % ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʽ ʫ 32 % ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, 

ʰʣʫʥʦʯʢʦʚʽ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ï ʫ 25 ʽ 22,5 % ʚʽʜʧʦʚʽʜʥʦ. ɸʥʝʚʨʠʟʤʘʪʠʯʥʝ 

ʧʦʩʪʽʥʬʘʨʢʪʥʝ ʨʦʟʰʠʨʝʥʥʷ ʃʐ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 22,4 ʽ 23,8 % ʧʘʮʽʻʥʪʽʚ 

(ʚʽʜʧʦʚʽʜʥʦ ʧʦ ʛʨʫʧʘʭ). 

ʊʘʙʣʠʮʷ 2.2 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʟ ʈʉ ʨʽʟʥʦʾ ʩʪʘʪʽ ʧʦ ʌʂ ʉʉS ʩʪʝʥʦʢʘʨʜʽʾ 

ʉʪʘʪʴ 

ʭʚʦʨʦʛʦ 
ɺʩɹʦʛʦ 

ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ 

II  III  IV 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

ʏʦʣʦʚʽʢʠ 111 21 18,9 71 63,9 19 17,2 

ɾʽʥʢʠ 45 15 33,3 25 55,5 5 11,1 

ɺʩɹʦʛʦ 156 36 23,1 96 61,5 24 15,4 

 

 ʉʝʨʝʜʥʷ ʌɺ ʃʐ ʫ ʧʘʮʽʻʥʪʽʚ ʦʙʦʭ ʛʨʫʧ ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʥʦʨʤʫ ʽ 

ʩʪʘʥʦʚʠʣʘ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 29,4Ñ6,3 %, ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 30,5Ñ6,6 %. 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ ɯʄ ʩʢʣʘʣʦ 3,2Ñ1,4 ʨʦʢʽʚ (ʪʘʙʣ. 2.3). ɺʽʜʤʽʥʥʦʩʪʝʡ 

ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʚ ʛʨʫʧʘʭ ʥʝ ʙʫʣʦ (ʨι0,05). 

ʊʘʙʣʠʮʷ 2.3 

ɺʠʭʽʜʥʠʡ ʢʣʽʥʽʯʥʠʡ ʩʪʘʪʫʩ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ (n=156) 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʠ 

ʆʩʥʦʚʥʘ (n=76) ʇʦʨʽʚʥʷʥʥʷ (n=80) 

ʆʜʠʥ ɯʄ ʚ ʘʥʘʤʥʝʟʽ  35 (46,1 %) 42 (52,5 %) 

ɼʚʘ ʽ ʙʽʣʴʰʝ ɯʄ ʚ ʘʥʘʤʥʝʟʽ 41 (53,9 %) 38 (47,5 %) 

ʅʘʜʰʣʫʥʦʯʢʦʚʘ ʝʢʩʪʨʘʩʽʩʪʦʣʽʷ 21 (27,6 %) 26 (32,0 %) 

ʐʣʫʥʦʯʢʦʚʘ ʝʢʩʪʨʘʩʽʩʪʦʣʽʷ 19 (25,0 %) 18 (22,5 %) 

ɸʥʝʚʨʠʟʤʘ ʃʐ 17 (22,4 %) 19 (23,8 %) 

ʉʝʨʝʜʥʷ ʌɺ ʃɾ 29,4Ñ6,3 30,5Ñ6,6 

ʏʘʩ ʚʽʜ ʧʝʨʰʦʛʦ ɯʄ (ʨʦʢʠ) 3,2Ñ2,4 3,4Ñ1,9 
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ʍʘʨʘʢʪʝʨ ʫʨʘʞʝʥʥʷ ʢʦʨʦʥʘʨʥʦʛʦ ʨʫʩʣʘ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.4, ʟ ʷʢʦʾ ʚʠʜʥʦ, ʱʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʢʣʶʯʝʥʽ 

ʧʝʨʝʚʘʞʥʦ ʧʘʮʽʻʥʪʠ ʟ ʤʥʦʞʠʥʥʠʤ ʫʨʘʞʝʥʥʷʤ ʩʝʨʮʝʚʠʭ ʘʨʪʝʨʽʡ ʜʠʩʪʘʣʴʥʦʛʦ 

ʪʠʧʫ, ʫ ʙʽʣʴʰ ʥʽʞ 50% ʧʘʮʽʻʥʪʽʚ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʘʢʨʠʪʪʷ ʰʫʥʪʽʚ ʽ ʩʪʝʥʪʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʷʩʥʶʻ ʚʘʞʢʠʡ ʧʝʨʝʙʽʛ ʨʝʬʨʘʢʪʝʨʥʦʾ ʩʪʝʥʦʢʘʨʜʽʾ ʫ ʥʠʭ. 

ʅʘʡʯʘʩʪʽʰʝ ʜʠʚʫʚʘʣʘʩʷ ʇʄʐɺ ʽ ʇʂɸ, ʘ ʪʘʢʦʞ ɼɺ. ɼʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮʽ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʫʣʴʪʠʬʦʢʘʣʴʥʽʩʪʴ ʫʨʘʞʝʥʥʷ ʘʨʪʝʨʽʡ. ɺʽʜʤʽʥʥʦʩʪʽ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʤʽʞ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʦ (ʨι0,05).  

ʊʘʙʣʠʮʷ 2.4 

ʍʘʨʘʢʪʝʨ ʫʨʘʞʝʥʥʷ ʢʦʨʦʥʘʨʥʦʛʦ ʨʫʩʣʘ (ʧ=156) 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʠ  

ʆʩʥʦʚʥʘ (n=76) ʇʦʨʽʚʥʷʥʥʷ (n=80) 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʫʽʩʪʴ ʫʨʘʞʝʥʠʭ 

ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʽʡ (%) 

45,9 46,7 

ʉʪʦʚʙʫʨ ʃʂɸ (%) 87,2 88,8 

ʇʄʐɺ (%) 88,8 89,6  

ɼɺ (%) 55,6 53,4 

ʆɺ (%) 32,1 33,6 

ɺʊʂ (%) 13,7 14,2 

ʇʂɸ (%) 75,6 76,3 

ɿʘʢʨʠʪʪʷ ʰʫʥʪʽʚ ʽ ʩʪʝʥʪʽʚ (%) 63,9 65,7 

ʋʨʘʞʝʥʥʷ ʜʠʩʪʘʣʴʥʦʛʦ 

ʨʫʩʣʘ(%) 

33,7 31,9 

 

 ɺʽʜʤʽʥʥʦʩʪʝʡ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʥʝ ʙʫʣʦ 

(ʨι0,05). 

ɿʘʚʜʘʥʥʷʤ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʧʪʠʤʽʟʘʮʽʷ ʤʝʪʦʜʠʢʠ 

ʢʘʨʜʽʦʤʽʦʧʣʘʩʪʠʢʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʦʛʦ ʥʘʤʠ ʙʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ 5 ʧʽʜʛʨʫʧ (ʧʦ 15 ʦʩʽʙ ʫ ʢʦʞʥʽʡ): 1 ʧʽʜʛʨʫʧʘ ï ʧʦʨʽʚʥʷʥʥʷ ï 

ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʪʽʣʴʢʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʪʝʨʘʧʽʶ; 2 ʧʽʜʛʨʫʧʘ ï ʧʣʘʮʝʙʦ  
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ʢʦʥʪʨʦʣʴ (ʧʘʮʽʻʥʪʘʤ ʚʠʢʦʥʫʚʘʣʠ ʧʦʨʦʞʥʽ ʪʨʘʩʥʝʥʜʦʢʘʨʜʽʘʣʴʥ ̔ ʽʥ'ʻʢʮʽʾ ʚ 

ʤʽʦʢʘʨʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʝ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ NOGA XP); 

3 ʧʽʜʛʨʫʧʘ ï ʚʠʢʦʥʫʚʘʣʠ ʩʠʩʪʝʤʥʝ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʄʉʂ ʚ ʜʦʟʽ 50 ʤʣʥ; 4 ʧʽʜʛʨʫʧʘ ï ʽʥʪʨʘʢʦʨʦʥʘʨʥʝ ʚʚʝʜʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʄʉʂ 

ʚ ʜʦʟʽ 50 ʤʣʥ; 5 ʧʽʜʛʨʫʧʘ ï ʪʨʘʥʩʝʥʜʦʢʘʨʜʽʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʄʉʂ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚ ʜʦʟʽ 50 ʤʣʥ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʠʟʘʡʥ ʜʨʫʛʦʛʦ ʝʪʘʧʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʛʣʷʜʘʚ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 2.3). 

ɿ 75 ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 66 (88 %), ʘ ʞʽʥʦʢ 9 (12 %), ʫ ʚʽʮʽ ʚʽʜ 46 

ʜʦ 70 ʨʦʢʽʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ 56,8Ñ19,7. 

ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ NYHA (ʅʴʶ-ʁʦʨʢʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʩʝʨʮʷ), ʚʩʽ ʧʘʮʽʻʥʪʠ 

ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ IIïIV ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʣʘʩʫ ʍʉʅ. 

ʅʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʟ III ʌʂ ï 45, ʱʦ ʩʢʣʘʣʦ 60 %, ʟ IV ʌʂ 

ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʙʫʣʦ 17 ï 22,7 % ʽ II ʌʂ ï 13 (17,3 %). ɼʘʥʘ ʪʝʥʜʝʥʮʽʷ 

ʨʦʟʧʦʜʽʣʫ ʭʚʦʨʠʭ ʧʦ ʌʂ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʧʽʜʣʦʛʦʶ,  

ʪʘʢ ʯʦʣʦʚʽʢʽʚ ʟ III ʌʂ ʙʫʣʦ 41 (62,1 %), ʟ IV ʌʂ ï 14 (21,2 %) ʽ II ʌʂ ï  

11 (16,7 %). ɾʽʥʦʢ ʟ III ʌʂ ʙʫʣʦ 4 (44,4 %), ʟ IV ʌʂ ï 3 (33,4 %) ʽ II ʌʂ ï  

2 (22,2 %). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.3. ɼʠʟʘʡʥ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

(n=75) 

1 ʧʽʜʛʨʫʧʘ (n=15) 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ 

ʣʽʢʫʚʘʥʥʷ 

2 ʧʽʜʛʨʫʧʘ  (n=15) 

ʪʨʘʥʩʝʥʜʦʢʘʨ-

ʜʽʘʣʴʥʽ ʠʥ'ʻʢʮʽʾ 

3 ʧʽʜʛʨʫʧʘ  (n=15) 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʝ 

ʚʚʝʜʝʥʥʷ ʄʉʂ 

4 ʧʽʜʛʨʫʧʘ  (n=15) 

ɯʥʪʨʘʢʦʨʦʥʘʨʥʝ 

ʚʚʝʜʝʥʥʷ ʉʂ 

5 ʧʽʜʛʨʫʧʘ  (n=15) 

ʪʨʘʥʩʝʥʜʦʢʘʨ-

ʜʽʘʣʴʥʝ ʚʚʝʜʝʥʥʷ 

ʉʂ 
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ɿʘ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ, ʧʘʮʽʻʥʪʠ ʨʦʟʧʦʜʽʣʠʣʠʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʥʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʩʢʣʘʣʠ ʟ III ʌʂ ï 47 (62,7 %), ʟ II ʌʂ ï 15 (20 %) ʽ IV ʌʂ ï 

13 (17,3 %). ʇʨʠʯʦʤʫ ʯʦʣʦʚʽʢʽʚ ʟ III ʌʂ ʙʫʣʦ 42, ʱʦ ʩʢʣʘʣʦ 63,6 %, ʘ ʟ II ʽ IV 

ʌʂ ʙʫʣʦ ʧʦʨʽʚʥʫ ʧʦ 12 (18,2 %). ʉʝʨʝʜ ʞʽʥʦʢ ʧʘʮʽʻʥʪʠ ʟ III ʌʂ ʙʫʣʦ  

5 (55,6 %), ʟ II ʌʂ ï 3 (33,3 %) ʽ IV ʌʂ ï 1 (11,1%). 

ɺʠʭʽʜʥʘ ʢʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 2.5. ʇʨʠ 

ʘʥʘʣʽʟʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʧʝʨʝʥʝʩʣʠ ʦʜʠʥ ɯʄ ʙʫʣʦ ʚʽʜ 33,3 ʜʦ 53,3 %, ʜʚʘ ɯʄ ʚʽʜ 26,7 ʜʦ 46,7 %. ʋ 

ʭʚʦʨʠʭ ʧʝʨʝʚʘʞʥʦ ʙʫʚ ʩʠʥʫʩʦʚʠʡ ʨʠʪʤ, ʷʢʠʡ ʙʫʚ ʧʨʠʩʫʪʥʽʡ ʚʽʜ 86,7 ʜʦ 100 % 

ʧʘʮʽʻʥʪʽʚ, ʥʘʜʰʣʫʥʦʯʢʦʚʽ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʽʜ 20 ʜʦ 33,3 %, 

ʰʣʫʥʦʯʢʦʚʽ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ʚʽʜ 20 ʜʦ 33,3 %. ɸʥʝʚʨʠʟʤʘʪʠʯʥʝ ʧʦʩʪʽʥʬʘʨʢʪʥʝ 

ʨʦʟʰʠʨʝʥʥʷ ʃʐ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜ 20 ʜʦ 26,7 %. ʉʝʨʝʜʥʷ ʌɺ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ, ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʥʦʨʤʫ ʽ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 30,4Ñ6,9 %. ʉʝʨʝʜʥʽʡ 

ʯʘʩ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ ɯʄ ʩʢʣʘʣʦ 3,2Ñ1,4 ʨʦʢʽʚ. 

ʊʘʙʣʠʮʷ 2.5 

ɺʠʭʽʜʥʘ ʢʣ̔ʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ 

ʇʘʨʘʤʝʪʨ 

1 

ʧʽʜʛʨʫʧʘ 

2 

ʧʽʜʛʨʫʧʘ 

3 

ʧʽʜʛʨʫʧʘ 

4 

ʧʽʜʛʨʫʧʘ 
5 ʧʽʜʛʨʫʧʘ 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 

ʂʽʣʴʢʽʩʪʴ 

ɯʄ 

1 6 40 7 46,7 8 53,3 6 40 5 33,3 

2 4 26,7 3 20 4 26,7 5 33,3 7 46,7 

ʉʠʥʫʩʦʚʠʡ 

ʨʠʪʤ 
13 86,7 14 93,3 15 100 12 80 13 86,7 

ʅʘʜʰʣʫʥʦʯʢʦʚʽ 

ʝʢʪʨʘʩʽʩʪʦʣʠ 
5 33,3 4 26,7 3 20 3 20 4 26,7 

ʐʣʫʥʦʯʢʦʚʽ 

ʝʢʩʪʨʘʩʽʩʪʦʣʠ 
3 20 5 33,3 3 20 4 26,7 3 20 

ɸʥʝʚʨʠʟʤʘ ʃʐ 4 26,7 3 20 3 20 4 26,7 3 20 

 

ʇʨʠʤ̔ʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʚ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʛʨʫʧ ʥʝʜʦʩʪʦʚʽʨʥʽ (ʨ>0,05).  
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ʍʘʨʘʢʪʝʨ ʫʨʘʞʝʥʥʷ ʢʦʨʦʥʘʨʥʦʛʦ ʨʫʩʣʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 2.6, ʟ ʷʢʦʾ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʮʝ ʧʝʨʝʚʘʞʥʦ ʧʘʮʽʻʥʪʠ ʟ ʤʥʦʞʠʥʥʠʤ 

ʫʨʘʞʝʥʥʷʤ ʩʝʨʮʝʚʠʭ ʘʨʪʝʨʽʡ, ʜʠʩʪʘʣʴʥʦʛʦ ʪʠʧʫ, ʫ ʙʽʣʴʰ ʥʽʞ 50% ʧʘʮʽʻʥʪʽʚ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʘʢʨʠʪʪʷ ʰʫʥʪʽʚ ʽ ʩʪʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʧʦʷʩʥʶʻ ʚʘʞʢʠʡ 

ʧʝʨʝʙʽʛ ʨʝʬʨʘʢʪʝʨʥʦʾ ʩʪʝʥʦʢʘʨʜʽʾ ʫ ʥʠʭ. ʅʘʡʯʘʩʪʽʰʝ ʜʠʚʫʚʘʣʘʩʷ ʇʄɾɺ ʽ 

ʇʂɸ, ʘ ʪʘʢʦʞ ɼɺ. ɿʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʛʨʫʧʠ ʙʫʣʠ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ (ʨι0,05). 

ʊʘʙʣʠʮʷ 2.6 

ʍʘʨʘʢʪʝʨ ʫʨʘʞʝʥʥʷ ʢʦʨʦʥʘʨʥʦʛʦ ʨʫʩʣʘ (ʧ=75) 

ʇʦʢʘʟʥʠʢ 
1 

ʧʽʜʛʨʫʧʘ 

2 

ʧʽʜʛʨʫʧʘ 

3 

ʧʽʜʛʨʫʧʘ 

4 

ʧʽʜʛʨʫʧʘ 

5 

ʧʽʜʛʨʫʧʘ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʫʨʘʞʝʥʠʭ 

ʢʦʨʦʥʘʨʥʠʭ 

ʘʨʪʝʨʽʡ (%) 

45,9 46,3 46,7 47,5 48,4 

ʉʪʦʚʙʫʨ ʃʂɸ (%) 4,7 4,5 4,8 4,7 4,3 

ʇʄʐɺ(%) 89,6 87,2 88,8 89,1 91,3 

ɼɺ(%) 55,6 51,9 53,4 54,6 57,1 

ʆɺ(%) 33,6 32,1 33,2 33,2 30,4 

ɺʊʂ(%) 14,2 13,7 15,4 14,2 11,9 

ʇʂɸ(%) 75,6 77,1 78,4 76,3 73,9 

ɿʘʢʨʠʪʪʷ ʰʫʥʪʽʚ ʽ 

ʩʪʝʥʪʽʚ(%) 
66,4 63,9 65,7 66,2 67,9 

ʋʨʘʞʝʥʥʷ 

ʜʠʩʪʘʣʴʥʦʛʦ 

ʨʫʩʣʘ(%) 

31,9 33,7 30,2 29,8 28,9 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʙʦʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʫʧʠ ʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ 

ʙʫʣʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ. 
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2.2.2. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 ʆʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʜʦ ʽ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʚʝʜʝʥʥʷ ʘʫʪʦ-ʄʉʂ 

ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʧʨʦʪʦʢʦʣʫ: 

1. ʉʪʘʥʜʘʨʪʥʘ ɽʂɻ 

2. ʊʨʝʜʤʽʣ ï ʪʝʩʪ (Brace protocol) 

3. 6-ʭʚʠʣʠʥʥʠʡ ʪʝʩʪ ʟ ʭʦʜʴʙʦʶ 

4. ʍʦʣʪʝʨʽʚʩʴʢʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɽʂɻ 

5. ʊʨʘʥʩʪʦʨʘʢʘʣʴʥʘ ɽʭʦʂɻ 

6. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʢʘʨʪʫʚʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ NOGA XP. 

7. ʂʦʨʦʥʘʨʦʛʨʘʬʽʷ, ʚʝʥʪʨʠʢʫʣʦʛʨʘʬʽʷ 

ɽʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ. ʇʨʠ ʨʝʻʩʪʨʘʮʽʾ ɽʂɻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 12 ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʴ. ɿʘʧʠʩ ɽʂɻ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ. ʇʨʠ ʘʥʘʣʽʟʽ ɽʂɻ-ʩʪʨʽʯʦʢ ʚʠʟʥʘʯʘʣʠʩʷ: ʨʠʪʤ 

ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʣʦʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʦʩʽ ʩʝʨʮʷ, ʤʘʢʩʠʤʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʩʝʛʤʝʥʪʘ ʈ, ʽʥʪʝʨʚʘʣʫ PQ, ʦʮʽʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ Q 

ʟʫʙʮʽʚ ʥʘ ɽʂɻ, ʤʦʨʬʦʣʦʛʽʶ ʽ ʪʨʠʚʘʣʽʩʪʴ QRS- ʢʦʤʧʣʝʢʩʫ ʪʘ ʽʥʪʝʨʚʘʣʫ ST-T, 

ʛʽʧʝʨʪʨʦʬʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʦʟʥʘʢʠ ʛʽʧʝʨʪʨʦʬʽʾ ʣʽʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ 

ʦʮʽʥʶʚʘʣʠʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʉʦʢʦʣʦʚʘ-ʃʘʡʦʥʘ). ɺʠʟʥʘʯʘʣʠ ʪʨʠʚʘʣʽʩʪʴ 

ʽʥʪʝʨʚʘʣʫ QT. ʇʨʦʚʦʜʠʣʘʩʷ ʦʮʽʥʢʘ ʘʪʨʽʦʚʝʥʪʨʽʢʫʜʨʷʥʦʾ ʽ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ. 

ʍʦʣʪʝʨʽʚʩʴʢʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɽʂɻ. ʄʦʥʽʪʦʨʫʚʘʥʥʷ ɽʂɻ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʨʠʨʦʜʥʠʭ ʜʣʷ ʭʚʦʨʦʛʦ ʫʤʦʚʘʭ ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʉʫʙ'ʻʢʪʠʚʥʽ ʚʽʜʯʫʪʪʷ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʚ ʬʦʨʤʽ ʱʦʜʝʥʥʠʢʘ. ɿʘʧʠʩ 

ʨʦʟʰʠʬʨʦʚʫʚʘʣʘʩʴ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʜʘʣʽ 

ʧʽʜ ʚʽʟʫʘʣʴʥʠʤ ʢʦʥʪʨʦʣʝʤ. 

ʆʮʽʥʶʚʘʣʠ ʜʦʙʦʚʝ ʢʦʣʠʚʘʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ʩʝʨʝʜʥʷ, ʤʘʢʩʠʤʘʣʴʥʘ ʽ 

ʤʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʨʠʪʤʫ), ʯʘʩʪʦʪʘ ʽ ʩʧʝʢʪʨ ʧʦʨʫʰʝʥʴ ʨʠʪʤʫ ʩʝʨʮʷ, ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʠʭ ʽ ʰʣʫʥʦʯʢʦʚʠʭ ʝʢʩʪʨʘʩʠʩʪʦʣ,  ʾʭ ʛʨʘʜʘʮʽʷ, 

ʨʽʚʝʥʴ ʢʦʣʠʚʘʥʥʷ ST-T ʩʝʛʤʝʥʪʘ ʱʦʜʦ ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʣʽʥʽʾ, ʥʘʷʚʥʽʩʪʴ ʝʧʽʟʦʜʽʚ 
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ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʾ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʘʙʦ ʽʥʰʠʭ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʠʭ 

ʪʘʭʽʢʘʨʜʽʾ, ʰʣʫʥʦʯʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʨʠʪʤʫ, ʧʦʨʫʰʝʥʥʷ ʧʨʦʚʽʜʥʦʩʪʽ. 

ʇʨʦʙʘ ʟ ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʪʨʝʜʤʽʣʽ. ɽʂɻ ʪʝʩʪ ʟ ʜʦʟʦʚʘʥʠʤ 

ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʘʻ ʚʝʣʠʯʝʟʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʝʨʮʷ, ʦʩʦʙʣʠʚʦ ɯʍʉ. ɺʽʥ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʤʝʪʦʜʫ ʩʢʨʠʥʽʥʛʫ ʫ ʙʝʟʩʠʤʧʪʦʤʥʠʭ ʭʚʦʨʠʭ ʽ ʜʣʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʮʽʥʢʠ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʷʢ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʊʨʝʜʤʽʣ - ʙʽʛʦʚʘ ʜʦʨʽʞʢʘ ʻ ʤʝʪʦʜʦʤ ʜʦʟʦʚʘʥʦʛʦ ʽʟʦʪʦʥʽʯʥʦʛʦ (ʜʠʥʘʤʽʯʥʦʛʦ) 

ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʦʙʫ ʟ ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʪʨʝʜʤʽʣ ʪʝʩʪ) 

ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʪʣʽ ʧʦʚʥʦʾ ʘʥʪʠʘʥʛʽʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʧʨʝʧʘʨʘʪʽʚ ʚ ʨʘʥʢʦʚʽ 

ʛʦʜʠʥʠ. ʇʨʦʚʦʜʠʣʘʩʷ ʦʮʽʥʢʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʦʮʽʥʶʚʘʣʘʩʷ ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʘʷʚʥʽʩʪʴ ɽʂɻ ʢʨʠʪʝʨʽʾʚ ʽʰʝʤʽʾ. 

ʄʝʪʦʜʠʢʘ ʩʪʨʝʩ-ʪʝʩʪʫ ʥʘ ʪʨʝʜʤʽʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʧʨʦʪʦʢʦʣʘʤʠ Bruce ʟʘ ʫʤʦʚ: 

- ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʠʥʥʦ ʟʨʦʩʪʘʪʠ ʧʦʩʪʫʧʦʚʦ, ʢʦʞʥʘ ʥʦʚʘ ʩʪʫʧʽʥʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʤʽʥʽʤʫʤ ʯʝʨʝʟ 3 ʭʚ; 

- ʩʠʤʧʪʦʤʠ (ʧʨʝʢʘʨʜʽʘʣʴʥʦʛʦ ʙʦʣʶ ʽ ʪ.ʜ.) ʽ ʦʟʥʘʢʠ (ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

(ɸʊ), ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ) ʽ ɽʂɻ) ʧʦʚʠʥʥʽ ʨʝʻʩʪʨʫʚʘʪʠʩʷ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʝʩʪʫ, ʘ ʪʘʢʦʞ ʧʨʠʥʘʡʤʥʽ ʧʨʦʪʷʛʦʤ 6-8 ʭʚ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʢʽʥʯʝʥʥʷ; 

- ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʨʽʟʢʦ ʧʝʨʝʨʠʚʘʪʠʩʷ. 

ʊʝʩʪ ʟ 6-ʭʚʠʣʠʥʥʦʶ ʭʦʜʴʙʦʶ ʚʽʜʧʦʚʽʜʥʠʡ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʶ. ʋʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʠ - ʨʦʟʤʽʯʝʥʠʡ ʯʝʨʝʟ 1 ʤʝʪʨ 

ʢʦʨʠʜʦʨ, ʛʦʜʠʥʥʠʢ ʟ ʩʝʢʫʥʜʥʦʶ ʩʪʨʽʣʢʦʶ. ʇʘʮʽʻʥʪ ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʧʦ ʮʴʦʤʫ 

ʢʦʨʠʜʦʨʫ ʚ ʧʨʠʡʥʷʪʥʦ ʰʚʠʜʢʦʤʫ ʜʣʷ ʥʴʦʛʦ ʪʝʤʧʽ ʤʘʢʩʠʤʘʣʴʥʫ ʜʠʩʪʘʥʮʽʶ ʟʘ 

6 ʭʚʠʣʠʥ (ʷʢʱʦ ʧʘʮʽʻʥʪ ʟʫʧʠʥʠʪʴʩʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʮʝ ʯʘʩ 

ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʠʡ ʟʘʣʽʢ). ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ 

ʢʦʨʝʣʷʮʽʡʥʦʾ ʟʚ'ʷʟʢʫ ʪʝʩʪʫ ʟ ʌʂ ʉʅ ʽ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ: ʧʨʦʡʜʝʥʘ 

ʜʠʩʪʘʥʮʽʷ <300 ʤ ʚʽʜʧʦʚʽʜʘʻ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʨʦʛʥʦʟʫ. 

ʊʨʘʥʩʪʦʨʘʢʘʣʴʥʫ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʶ (ɽʭʦʂɻ) ʚʠʢʦʥʫʚʘʣʠ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʭʚʦʨʦʛʦ ʥʘ ʩʧʠʥʽ ʪʘ/ʯʠ ʥʘ ʣʽʚʦʤʫ ʙʦʮʽ ʚ ʜʨʫʛʦʤʫ-
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ʯʝʪʚʝʨʪʦʤʫ ʤʽʞʨʝʙʽʨôʷʭ, ʚ ʄ- ʪʘ ɺ-ʨʝʞʠʤʘʭ, ʘ ʪʘʢʦʞ ʫ ʨʝʞʠʤʘʭ ʽʤʧʫʣʴʩʥʦ-

ʭʚʠʣʴʦʚʦʾ ʪʘ ʢʦʣʴʦʨʦʚʦʾ ʜʦʧʣʝʨʦʛʨʘʬʽʾ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʥʘ 

ʘʧʘʨʘʪʘʭ çToshiba SSA-380Aè (ʗʧʦʥʽʷ), çToshiba-Applioè (ʗʧʦʥʽʷ) ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʢʪʦʨʘʣʴʥʠʭ ʜʘʪʯʠʢʽʚ ʟ ʯʘʩʪʦʪʦʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 2,5 5,0 

ʄɻʮ. ɼʦʜʘʪʢʦʚʦ ʧʨʦʚʦʜʠʣʦʩʴ ʢʘʨʪʫʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʧʦʟʠʮʽʾ: ʘʧʽʢʘʣʴʥʫ 4-ʢʘʤʝʨʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʫ ʘʧʽʢʘʣʴʥʫ  

4-ʢʘʤʝʨʥʫ, ʧʘʨʘʩʪʝʨʥʘʣʴʥʫ ʧʦʟʠʮʽʶ ʧʦ ʜʦʚʛʽʡ (PLAX) ʪʘ ʢʦʨʦʪʢʽʡ ʦʩʽ ʃʐ 

(PSAX), ʧʘʨʘʩʪʝʨʥʘʣʴʥʫ ʧʦʟʠʮʽʶ ʚʠʭʽʜʥʦʛʦ ʪʨʘʢʪʫ ʪʘ ʩʫʙʢʦʩʪʘʣʴʥʽ ʧʦʟʠʮʽʾ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʠʩʪʦʣʽʯʥʦʾ ʪʘ 

ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʢʠ ʩʠʩʪʦʣʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʧʨʘʚʦʤʫ 

ʰʣʫʥʦʯʢʫ. 

ʆʮʽʥʶʚʘʣʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʩʠʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʫ: 

ʢʽʥʮʝʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ (ʂɼʈ) ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ (ʫ ʩʤ) ʃʐ ʫ 

ʜʽʘʩʪʦʣʫ ʚʽʜʧʦʚʽʜʥʦ ʟʫʙʮʷ R ʥʘ ɽʂɻ; ʢʽʥʮʝʚʠʡ ʩʠʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ (ʂʉʈ) ï 

ʨʦʟʤʽʨ ʧʦʨʦʞʥʠʥʠ ʃʐ (ʫ ʩʤ) ʫ ʩʠʩʪʦʣʫ ʚʽʜʧʦʚʽʜʥʦ ʟʫʙʮʷ ʊ ʥʘ ɽʂɻ, ʪʦʚʱʠʥʫ 

ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ (ʩʤ) ʚ ʩʠʩʪʦʣʫ ʪʘ ʜʽʘʩʪʦʣʫ (ʊɿʉʃʐʩ, ʊɿʉʃʐʜ), ʪʦʚʱʠʥʫ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ (ʄʐʇ) (ʩʤ) ʚ ʩʠʩʪʦʣʫ ʪʘ ʜʽʘʩʪʦʣʫ (ʊʄʐʇʩ, 

ʊʄʐʇʜ), ʨʦʟʤʽʨ ʢʦʨʝʥʷ ʘʦʨʪʠ (ɸʦ) ʪʘ ʃʇ (ʩʤ).  

ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʨʦʟʨʘʭʫʥʢʠ 

ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤʽʦʢʘʨʜʘ, ʢʘʨʜʽʘʣʴʥʦʾ ʪʘ ʩʠʩʪʝʤʥʦʾ 

ʛʝʤʦʜʠʥʘʤʽʢʠ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʤʽʦʢʘʨʜʘ ʪʘ ʢʘʤʝʨ ʩʝʨʮʷ:  ʂɼʆ ʽ ʂʉʆ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ L. E. Teicholz:  

ʂɼʆ = (7 ʭ ʂɼʈ3)/(2,4 + ʂɼʈ), 

ʜʝ ʂɼʆ ï ʢʽʥʮʝʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ ʦʙ`ʻʤ (ʤʣ); ʂɼʈ ï ʢʽʥʮʝʚʠʡ 

ʜʽʘʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ (ʩʤ). 

ʂʉʆ = (7 ʭ ʂʉʈ3)/(2,4 + ʂʉʈ), 

ʜʝ ʂʉʆ ï ʢʽʥʮʝʚʠʡ ʩʠʩʪʦʣʽʯʥʠʡ ʦʙ`ʻʤ (ʤʣ); ʂʉʈ ï ʢʽʥʮʝʚʠʡ 

ʩʠʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ (ʩʤ). 

ɯʥʜʝʢʩ ʂɼʆ ʪʘ ʽʥʜʝʢʩ ʂʉʆ [92]: 

ɯʂɼʆ = ʂɼʆ / S, 



98 
 

ɯʂʉʆ = ʂʉʆ / S, 

ʜʝ S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (ʤ2). 

ɯʥʜʝʢʩ ʃʇ [136]: 

ɯʃʇ = ʃʇ / S, 

ʜʝ S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (ʤ2). 

ʇʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʟʘ ʬʦʨʤʫʣʦʶ DuBois: 

Sbody = 0,20247 ʭ H0,725 ʭ W0,425, 

ʜʝ H ï ʟʨʽʩʪ ʚ ʤ; W ï ʚʘʛʘ ʚ ʢʛ. 

ʋʜʘʨʥʠʡ ʦʙ`ʻʤ ʢʨʦʚʽ (ʋʆ): 

ʋʆ = ʂɼʆ ï ʂʉʆ (ʤʣ), 

ʜʝ ʂɼʆ ï ʢʽʥʮʝʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ ʦʙ`ʻʤ; ʂʉʆ ï ʢʽʥʮʝʚʠʡ ʩʠʩʪʦʣʽʯʥʠʡ 

ʦʙ`ʻʤ. 

ʈʦʟʨʘʭʫʥʦʢ ʦʙ'ʻʤʫ ʪʘ ʬʨʘʢʮʽʾ ʚʠʢʠʜʫ ʃʐ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʠʤ 

ʤʝʪʦʜʦʤ ʉʠʤʧʩʦʥʘ. ɽʥʜʦʢʘʨʜ ʰʣʫʥʦʯʢʫ ʦʙʢʨʝʩʣʶʚʘʣʠ ʚʨʫʯʥʫ. ʄʝʪʦʜ 

ʧʨʠʧʫʩʢʘʻ ʥʘʷʚʥʽʩʪʴ ʦʙʝʨʪʘʣʴʥʦʾ ʩʠʤʝʪʨʽʾ ʃʐ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙ'ʻʤ ʰʣʫʥʦʯʢʫ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʽʚʥʠʤ ʩʫʤʽ ʦʙ'ʻʤʽʚ ʮʠʣʽʥʜʨʽʚ, ʷʢʽ ʚʧʠʩʫʶʪʴʩʷ ʚ ʦʙʢʨʝʩʣʝʥʫ 

ʤʝʞʫ ʝʥʜʦʢʘʨʜʫ.  

ʋʜʘʨʥʠʡ ʽʥʜʝʢʩ (ʋɯ) [92]: 

ʋɯ = ʋʆ/S (ʤʣ/ʤ2), 

ʜʝ ʋʆ ï ʫʜʘʨʥʠʡ ʦʙôʻʤ; S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. 

ʉʝʨʮʝʚʠʡ ʽʥʜʝʢʩ (ʉɯ) [92]: 

ʉɯ = ʋɯ ʭ ʏʉʉ (ʤʣ ʥʘ ʩ/ʩʤ2), 

ʜʝ ʋɯ ï ʫʜʘʨʥʠʡ ʽʥʜʝʢʩ; ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ. 

ʉʪʫʧʽʥʴ ʫʢʦʨʦʯʝʥʥʷ ʧʝʨʝʜʥʴʦʟʘʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʃʐ ʚ ʩʠʩʪʦʣʫ (ȹS) [92]: 

ȹS = [(ʂɼʈ - ʂʉʈ)/ʂɼʈ] ʭ 100 (%); 

ʜʝ ʂɼʈ ï ʢʽʥʮʝʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ; ʂʉʈ ï ʢʽʥʮʝʚʠʡ ʩʠʩʪʦʣʽʯʥʠʡ 

ʨʦʟʤʽʨ. 

ʉʪʫʧʽʥʴ ʧʦʪʦʚʱʝʥʥʷ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ [92]: 

ȹʊɿʉʃʐ = [(ʊɿʉʃʐʩ - ʊɿʉʃʐʜ / ʊɿʉʃʐʜ] Å 100% (%); 
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ʜʝ ʊɿʉʃʐʩ ï ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ ʚ ʩʠʩʪʦʣʫ; ʊɿʉʃʐʜ ï 

ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ ʚ ʜʽʘʩʪʦʣʫ. 

ʉʪʫʧʽʥʴ ʧʦʪʦʚʱʝʥʥʷ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ ʃʐ [92]: 

ȹʊʄʇʃʐ = [(ʊʄʇʃʐʩ - ʊʄʇʃʐʜ / ʊʄʇʃʐʜ] Å 100% (%); 

ʜʝ ʊʄʇʃʐʩ ï ʪʦʚʱʠʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ ʃʐ ʚ ʩʠʩʪʦʣʫ; 

ʊʄʇʃʐʜ ï ʪʦʚʱʠʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ ʃʐ ʚ ʜʽʘʩʪʦʣʫ. 

ɯʥʜʝʢʩ ʘʩʠʤʝʪʨʠʯʥʦʩʪʽ ʛʽʧʝʨʪʨʦʬʽʾ (ɯɸ) [ɼʝʥʠʩʶʢ, ɯʚʘʥʦʚ]: 

ɯɸ = ʊʄʇʃʐʜ/ʊɿʉʃʐʜ, 

ʜʝ ʊʄʇʃʐʜ ï ʪʦʚʱʠʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ ʃʐ ʚ ʜʽʘʩʪʦʣʫ; 

ʊɿʉʃʐʜ ï ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ ʚ ʜʽʘʩʪʦʣʫ. 

ɯʥʜʝʢʩ ʩʠʩʪʦʣʽʯʥʦʾ ʥʘʧʨʫʛʠ (ɯʉʅ) (ɯʥʜʝʢʩ ʄ.Quinensôʘ) [92]: 

ɯʉʅ = (ʂʉʈ+ʂɼʈ) ʭ ɸʊc/(ʊɿʉʃʐʩ+ʊɿʉʃʐʜ+ʊʄʇʃʐʩ+ʊʄʇʃʐʜ), 

ʜʝ ɸʊʩ ï ʩʝʨʝʜʥʽʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; ɸʊʩ = 0,42ʇɸʊ +ɼɸʊ, ʇɸʊ ï 

ʧʫʣʴʩʦʚʠʡ ʪʠʩʢ, ɼɸʊ ï ʜʽʘʩʪʦʣʽʯʥʠʡ ʪʠʩʢ; ʂʉʈ ï ʢʽʥʮʝʚʠʡ ʩʠʩʪʦʣʽʯʥʠʡ 

ʨʦʟʤʽʨ; ʂɼʈ ï ʢʽʥʮʝʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡʨʦʟʤʽʨ; ʊɿʉʃʐʩ ï ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ 

ʩʪʽʥʢʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʩʠʩʪʦʣʫ; ʊɿʉʃʐʜ ï ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʫ ʜʽʘʩʪʦʣʫ; ʊʄʇʃʐʩ ï ʪʦʚʱʠʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ ʫ 

ʩʠʩʪʦʣʫ. 

ʄʘʩʫ ʤʽʦʢʘʨʜʘ ʃʐ (ʄʄ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʣʘʩʠʯʥʦʶ ʬʦʨʤʫʣʦʶ ʩʬʝʨʦʾʜʫ 

[136]: 

 

 

ʜʝ ʄʧʣ ï ʤʘʩʘ ʃʐ ʟʘ ʤʝʪʦʜʦʤ ʧʣʦʱʘ-ʜʦʚʞʠʥʘ (ʛʨ.); ʄʝʣ ï ʤʘʩʘ ʃʐ ʟʘ 

ʬʦʨʤʫʣʦʶ ʫʩʽʯʝʥʦʛʦ ʝʣʽʧʩʦʾʜʫ (ʛʨ.); ɸ1 ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʃʐ, ʚʠʤʽʨʷʥʘ ʫ 

ʧʘʨʘʩʪʝʨʥʘʣʴʥʽʡ ʧʦʟʠʮʽʾ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʥʘ ʨʽʚʥʽ ʧʘʧʽʣʷʨʥʠʭ ʤôʷʟʽʚ (ʩʤ2); ɸ2 ï 

ʧʣʦʱʘ ʧʦʨʦʞʥʠʥʠ ʃʐ, ʚʠʤʽʨʷʥʘ ʫ ʪʽʡ ʩʘʤʽʡ ʧʨʦʝʢʮʽʾ (ʩʤ2); ʘ ï ʚʝʣʠʢʘ 

ʥʘʧʽʚʚʽʩʴ ʚʽʜ ʤʘʣʦʾ ʥʘʧʽʚʚʽʩʽ ʜʦ ʚʝʨʭʽʚʢʠ (ʩʤ); d ï ʫʩʽʯʝʥʘ ʚʝʣʠʢʘ ʥʘʧʽʚʚʽʩʴ ʚʽʜ 
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ʤʘʣʦʾ ʥʘʧʽʚʚʽʩʽ ʜʦ ʧʣʦʱʠʥʠ ʤʽʪʨʘʣʴʥʦʛʦ ʢʽʣʴʮʷ (ʩʤ); b ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ 

ʨʘʜʽʫʩ ʟʘ ʢʦʨʦʪʢʦʶ ʚʽʩʩʶ, t ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʝʨʝʜʥʷ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ. 

ʉʝʣʝʢʪʠʚʥʘ ʢʦʨʦʥʘʨʦʛʨʘʬʽʷ. ɺʩʽʤ ʧʘʮʽʻʥʪʘʤ ʜʦ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʚʘʣʠ 

ʩʝʣʝʢʪʠʚʥʫ ʢʦʨʦʥʘʨʦʛʨʘʬʽʶ ʥʘ ʘʥʛʽʦʛʨʘʬʽʯʥʠʭ ʫʩʪʘʥʦʚʢʘʭ çAngioscop Dè 

ʬʽʨʤʠ Siemens (ʅʽʤʝʯʯʠʥʘ) ʽ çIntegris - 3000è ʬʽʨʤʠ Phillips (ɻʦʣʣʘʥʜʽʷ) ʧʽʜ 

ʤʽʩʮʝʚʦʶ ʘʥʝʩʪʝʟʽʻʶ (20 ʤʣ 0,5 % ʨʦʟʯʠʥʫ ʥʦʚʦʢʘʾʥʫ) ʟʘ ʤʝʪʦʜʦʤ ʄ. Jadkins ʟ 

ʚʚʝʜʝʥʥʷʤ ʢʘʪʝʪʝʨʘ ʰʣʷʭʦʤ ʯʝʨʝʟʰʢʽʨʥʦʾ ʧʫʥʢʮʽʾ ʩʪʝʛʥʦʚʦʾ ʘʨʪʝʨʽʾ ʧʦ S. 

Seldinger. ʗʢ ʢʦʥʪʨʘʩʪʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ çʆʤʥʽʧʘʢè. 

ɻʝʤʦʜʠʥʘʤʽʯʥʦ ʟʥʘʯʫʱʠʤʠ ʩʪʝʥʦʟʘʤʠ ʚʚʘʞʘʣʠ ʟʚʫʞʝʥʥʷ ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ 

ʙʽʣʴʰʝ 50 %. 

 

2.2.3. ʃʘʙʦʨʘʪʦʨʥ ̔ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʃʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʧʦʨʷʜ ʽʟ  ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʤʠ, ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʛʦʨʪʫʶʯʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʚʢʣʶʯʘʣʦ ʩʝʨʽʡʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʢʨʝʘʪʽʥʬʦʩʬʦʢʽʥʘʟʠ (ʂʌʂ) ʽ ʡʦʛʦ MB ï 

ʬʨʘʢʮʽʾ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚ ʨʘʥʥʴʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. ʇʨʠʯʦʤʫ 

ʚʨʘʭʦʚʫʚʘʣʦʩʷ ʷʢ ʘʙʩʦʣʶʪʥʝ-ʟʥʘʯʝʥʥʷ ʬʝʨʤʝʥʪʽʚ ʚ ʆɼ/ʣ, ʪʘʢ ʽ ʧʨʦʮʝʥʪʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʽʟʦʬʝʨʤʝʥʪʫ MB ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʂʌʂ. ɹʨʘʚʩʷ ʜʦ ʫʚʘʛʠ ʽ 

ʨʦʟʨʘʭʫʥʦʢ ʩʫʤʘʨʥʦʛʦ ʚʠʢʠʜʫ ʷʢ ʟʘʛʘʣʴʥʦʾ ʂʌʂ, ʪʘʢ ʽ ʾʾ ʽʟʦʬʦʨʤʠ. ɿʘʙʽʨ ʢʨʦʚʽ 

ʥʘ ʂʌʂ MB ʧʨʦʚʦʜʠʚʩʷ ʫ ʭʚʦʨʠʭ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʚ ʜʠʥʘʤʽʮʽ ʰʝʩʪʠʢʨʘʪʥʦ ʟ 

ʽʥʪʝʨʚʘʣʦʤ 3 ʛʦʜʠʥʠ. ʇʨʦʙʠ ʢʨʦʚʽ ʙʨʘʣʠ ʟ ʚʝʥʠ ʥʘ ʧʨʦʪʷʟʽ 16-24 ʛʦʜʠʥ. ʗʢʱʦ 

ʘʢʪʠʚʥʽʩʪʴ MB ʂʌʂ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʤʘʣʘ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʨʦʩʪʘʥʥʷ, ʪʦ ʟʘʙʽʨ 

ʢʨʦʚʽ ʧʨʦʜʦʚʞʫʚʘʣʠ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʧʦʢʘʟʥʠʢʠ ʥʝ ʟʥʠʞʫʚʘʣʠʩʷ ʜʦ ʚʝʣʠʯʠʥ, 

ʙʣʠʟʴʢʠʭ ʜʦ ʥʦʨʤʠ. ɸʢʪʠʚʥʽʩʪʴ ʂʌʂ ʽ ʂʌʂ ʄɺ ʚʠʟʥʘʯʘʣʠ ʥʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʘʥʘʣʽʟʘʪʦʨʘʭ COBAS 3000 + (ʅʽʤʝʯʯʠʥʘ). 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ  ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʘ (ʄɼ). ʇʨʠʥʮʠʧ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ ʨʝʘʛʫʻ ʟ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʶ 

ʢʠʩʣʦʪʦʶ (2-ʊɹʂ), ʫʪʚʦʨʶʶʯʠ ʟʘʙʘʨʚʣʝʥʠʡ ʪʨʽʤʝʪʽʣʦʚʠʡ ʢʦʤʧʣʝʢʩ ʟ 

ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 532 ʥʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 1 ʤʣ 
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ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ʧʦʤʽʱʘʣʠ ʚ ʮʝʥʪʨʠʬʫʞʥʽ ʧʨʦʙʽʨʢʠ ʽ ʙʨʘʣʠ ʚ ʦʙʣʦʛʫ 

ʙʘʣʘʩʪʥʽ ʙʽʣʢʠ ʜʦʜʘʚʘʥʥʷʤ 0,4 ʤʣ 17 % ʨʦʟʯʠʥʫ ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ  

ʢʠʩʣʦʪʠ ʟ ʢʽʥʮʝʚʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 5%. ʋʪʚʦʨʝʥʠʡ ʦʩʘʜ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ ʧʨʠ 4000 ʦʙ/ʭʚ ʥʘ ʮʝʥʪʨʠʬʫʟʽ ʪʠʧʫ ʊ 

62. ʅʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʧʦ 1 ʤʣ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʽʨʢʠ, ʜʦʜʘʚʘʣʠ ʧʦ 

0,5 ʤʣ 0,8% ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʧʦʤʽʱʘʣʠ ʧʨʦʙʠ ʥʘ 10 

ʭʚʠʣʠʥ ʚ ʢʠʧʣʷʯʫ ʚʦʜʷʥʫ ʙʘʥʶ. ɺ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʙʠ, 

ʱʦ ʤʽʩʪʷʪʴ ʟʘʤʽʩʪʴ ʥʘʜʦʩʘʜʦʚʦʾ ʨʽʜʠʥʠ 0,05 ʄ ʪʨʠʩ-ʅʉ1 ʙʫʬʝʨ (pH 7,8). 

ʂʽʣʴʢʽʩʪʴ ʄɼɸ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (ʉʪʘʣʝʚʘ ɯ.ɼ., 1977): 

ʄɼɸ=DĬVʛ/lĬmĬVʧĬú 

ʜʝ Vʛ ï ʦʙ'ʻʤ ʛʦʤʦʛʝʥʘʪʘ, ʤʣ; D ï ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ, ʚʽʜʥ. ʆʜ.; L ï 

ʜʦʚʞʠʥʘ ʦʧʪʠʯʥʦʛʦ ʰʣʷʭʫ, ʩʤ; M ï ʤʘʩʘ ʥʘʚʽʩʢʠ, ʛ; ú ï ʢʦʝʬʽʮʽʻʥʪ ʤʦʣʷʨʥʦʾ 

ʝʢʩʪʠʥʮʽʾ, ʜʦʨʽʚʥʶʻ 1,36*10
-5 
ʄ

-1
ʩʤ

-1
; Vʧ ï ʦʙ'ʻʤ ʧʨʦʙʠ, ʤʣ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʜʽʻʥʦʚʠʭ ʢʦʥ'ʶʛʘʪʽʚ (ɼʂ) ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʚ ʭʦʜʽ ʇʆʃ ʥʘ ʩʪʘʜʽʾ 

ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʚ ʤʦʣʝʢʫʣʘʭ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʚʠʥʠʢʘʻ ʩʠʩʪʝʤʘ ʩʧʦʣʫʯʝʥʠʭ ʧʦʜʚʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʷʚʦʶ 

ʤʘʢʩʠʤʫʤʫ ʚ ʩʧʝʢʪʨʽ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 233 ʥʤ. ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ  

0,25 ʤʣ ʛʦʤʦʛʝʥʘʪʫ ʩʫʩʧʝʥʜʦʚʘʥʠʭ ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ ʚ ʛʦʤʦʛʝʥʽʟʘʪʦʨʽ 

ʇʦʪʪʝʨʘ ʟ 9 ʤʣ ʝʢʩʪʨʘʛʫʶʯʦʾ ʩʫʤʽʰʽ ʛʝʧʪʘʥ-ʽʟʦʧʨʦʧʘʥʦʣ ʚ ʦʙ'ʻʤʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1. ʆʪʨʠʤʘʥʫ ʩʫʩʧʝʥʟʽʶ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʱʽʣʴʥʦ ʟʘʢʨʠʪʽ ʧʨʦʙʽʨʢʠ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ʇʨʦʙʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 10 ʭʚʠʣʠʥ ʧʨʠ 4000g ʥʘ ʮʝʥʪʨʠʬʫʟʽ ʪʠʧʫ ʊ-62. 

ʅʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʧʝʨʝʥʦʩʠʣʠ ʚ ʛʨʘʜʫʡʦʚʘʥʽ ʧʨʦʙʽʨʢʠ ʽ ʜʦʜʘʚʘʣʠ 1/10 ʦʙʩʷʛʫ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʇʽʩʣʷ 2-ʭ ʢʨʘʪʥʦʛʦ ʩʪʨʫʰʫʚʘʥʥʷ ʽ ʨʦʟʰʘʨʦʚʫʚʘʥʥʷ ʬʘʟ 

ʚʽʜʙʠʨʘʣʠ ʛʝʧʪʘʥʦʚʘ ʬʘʟʫ. ɼʦ ʨʽʚʥʠʤ ʦʙʩʷʛʘʤʠ ʜʦʜʘʚʘʣʠ ʧʦ 0,5 ʤʣ ʝʪʘʥʦʣʫ ʚ 

ʦʙ'ʻʤʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1: 5 ï 1:10. ʆʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʧʨʦʙ ʚʠʤʽʨʶʚʘʣʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-56 ʧʨʠ 233 ʥʤ. ɺ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʨʦʙʠ 0,05 ʄ ʪʨʠʩ-HCl ʙʫʬʝʨʘ (pH 7,8). 
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ɺʤʽʩʪ ʜʽʻʥʦʚʠʭ ʢʦʥ'ʶʛʘʪʽʚ ʚ ʧʨʦʙʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ 

(ʉʪʘʣʝʚʘ ɯ.ɼ., 1977):  

ɼʂ=D ĬVʛ/lĬm ĬVʧ Ĭú 

ʜʝ Vʛ ï ʦʙ'ʻʤ ʛʦʤʦʛʝʥʘʪʘ, ʤʣ; D ï ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ, ʚʽʜʥ. ʆʜ.; L ï 

ʜʦʚʞʠʥʘ ʦʧʪʠʯʥʦʛʦ ʰʣʷʭʫ, ʩʤ; M ï ʤʘʩʘ ʥʘʚʽʩʢʠ, ʛ; ú ï ʢʦʝʬʽʮʽʻʥʪ ʤʦʣʷʨʥʦʾ 

ʝʢʩʪʠʥʮʽʾ ʥʘ ʭʚʠʣʽ 233 ʥʤ, ʜʦʨʽʚʥʶʻ 2,2*10
-5 
ʄ

-1
ʩʤ

-1
; Vʧ ï  ʦʙ'ʻʤ ʧʨʦʙʠ, ʤʣ 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ A25 BioSystems (ɯʩʧʘʥʠʷ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʽʨʤʦʚʦʛʦ ʥʘʙʦʨʫ  Hospitecs Diagnostics.   

ɸʢʪʠʚʥʽʩʪʴ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ (ʃɼɻ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʙʦʨʘ  Hoffmann-La Roche Ltd., ʐʚʝʡʮʘʨʽʷ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ A25 

(BioSystems, ɯʩʧʘʥʽʷ).  

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪ ̔ʢʘʪʘʣʘʟʠ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 410 ʥʤ. ʄʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʅ2ʆ2 

ʫʪʚʦʨʶʚʘʪʠ ʩʪ̔ʡʢʠʡ ʟʘʙʘʨʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩ ʟ ʤʦʣ̔ʙʜʘʪʦʤ ʘʤʦʥʽ̫ , ̫ʢʠʡ 

ʧʦʛʣʠʥʘʻʪʴʩʷ ʧʨʠ 410 ʥʤ. ɺʠʤʽʨ ʘʢʪʠʚʥʦʩʪ ̔ ʢʘʪʘʣʘʟʠ ʧʨʦʚʦʜʠʣʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 410 ʥʤ.   

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ̔ ʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʦ̔ʥʘ ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 5,5-ʜ̔ʪ̔ʦ-ʙ̔ʩ-(2-ʥ̔ʪʨʦʙʝʥʟʦʡʥʦ)ʾ ʢʠʩʣʦʪʠ (ʨʝʘʢʪʠʚ ɽʣʣʤʘʥʘ) 

ʨʝʘʛʫʚʘʪʠ ʟ ʩʫʣʴʬʛʜ̔ʨʠʣʴʥʦ ʁ ʛʨʫʧʦ  ʁ GSH ʟ ʫʪʚʦʨʝʥʥʷʤ ʚ ʝʢʚ̔ʤʦʣʷʨʥʠʭ 

ʢ̔ ʣʴʢʦʩʪʷʭ ʪ̔ʦʥ̔ʪʨʦʬʝʥʣ̔ʴʥʦʛʦ ʘʥʦ̔ʥʘ, ʷʢʠʡ ʤʘʻ  ʤʘʢʩʠʤʫʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 

412 ʥʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʤʦʟʢʦʚʦʛʦ ʥʘʪʨʽʡ-ʫʨʝʪʠʯʥʦʛʦ ʧʝʧʪʠʜʫ (BNP) ʪʘ ʡʦʛʦ 

ʧʦʧʝʨʝʜʥʠʢʘ (NT-proBNP) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ (ɯʌɸ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʫ ʨʝʘʢʪʠʚʽʚ "BCM 

Diagnostics" (ʉʐɸ). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʨʘʢʪʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʪʘʥʥʽʭ 

ɭʚʨʦʧʝʡʩʴʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ (2016): ʡʤʦʚʽʨʥʠʡ ʜʽʘʛʥʦʟ ʉʅ ʚʽʜʧʦʚʽʜʘʚ ʨʽʚʥʶ 

NT-proBNP ʙʽʣʴʰʝ 400 ʧʛ/ʤʣ ʪʘ ʨʽʚʥʶ BNP ʙʽʣʴʰʝ 2000 ʧʛ/ʤʣ.  

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʘʟʤʠ, ʱʦ ʚʢʣʶʯʘʣʠ ʛʣʶʢʦʟʫ ʢʨʦʚʽ, ʭʦʣʝʩʪʝʨʠʥ, 

ʪʨʠʛʣʽʮʝʨʠʜʠ, ʣʽʧʦʧʨʦʪʝʾʥʠ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇʅʑ), ʣʽʧʦʧʨʦʪʝʾʥʠ ʜʫʞʝ 
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ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇɼʅʑ), ʣʽʧʦʧʨʦʪʝʾʥʠ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇɺʑ),  ʘ 

ʪʘʢʦʞ ʩʝʯʦʚʠʥʫ, ʢʨʝʘʪʠʥʽʥ, ʟʘʣʠʰʢʦʚʠʡ ʘʟʦʪ, ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʫ (ɸʣʊ) 

ʡ ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʫ (ɸʩʊ), ʚʠʟʥʘʯʘʣʠ ʥʘ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʙʽʦʭʽʤʧʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ.  

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʮʝʥʨʫʣʦʧʣʘʟʤʽʥʫ ʟʦʩʥʦʚʘʥʘ ʥʘ ʚʠʤʽʨʽ 

ʽʤʫʥʦʧʨʝʮʠʧʽʪʘʮʽʾ ʧʨʠ 340 ʥʤ. ʋ ʟʨʘʟʢʠ ʟ ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ ʜʦʜʘʚʘʣʠ 

ʟʙʠʪʦʢ ʩʧʝʮʠʬʽʯʥʦʾ ʩʠʨʦʚʘʪʢʠ. ɿʙʽʣʴʰʝʥʥʷ  ʧʦʛʣʠʥʠʥʥʷ ʩʚʽʪʣʘ ʚ ʥʘʩʣʽʜʦʢ 

ʽʤʫʥʦʧʨʝʮʠʧʽʪʘʮʽʾ ʨʝʛʠʩʪʨʠʨʫʚʘʣʠ ʢʦʣʪ ʨʝʘʢʮʽʷ ʜʦʩʷʛʘʣʘ ʢ̔ ʥʮʝʚʦʾ ʪʦʯʢʠ. 

ɿʤʽʥʫ ʩʚ̔ʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʦʧʦʨʮʽʡʥʽ ʢ̔ ʣʴʢʦʩʪʽ ʮʝʨʫʣʦʧʣʘʟʤʽʥʘ ʚ ʨʦʟʯʠʥʽ.   

ʈʽʚʝʥʴ ʷʢʦʩʪʽ ʞʠʪʪʷ (ʗɾ) ʧʘʮʽʻʥʪʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʄʽʥʥʝʩʦʪʩʴʢʠʤ 

ʦʧʠʪʫʚʘʯʝʤ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʠʭ ʟ ʍʉʅ. ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʩʪʘʥʜʘʨʪʥʠʤ 

ʧʽʜʭʦʜʦʤ ʧʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʙʘʣʽʚ (ʪʘʙʣ. 2.7).  

ʊʘʙʣʠʮʷ 2.7 

ʄʽʥʥʝʩʦʪʩʴʢʠʡ ʦʧʠʪʫʚʘʯ ʷʢʦʩʪʽ ʞʠʪʪʷ ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʦʶ ʩʝʨʮʝʚʦʶ 

ʥʝʜʦʩʪʘʪʥʽʩʪʶ 

ʎʝʡ ʦʧʠʪʫʚʘʯ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʢʠ ʪʦʛʦ, ʷʢ ʩʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʦʙʤʝʞʫʚʘʣʘ ʚʘʰʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʮʴʦʤʫ ʤʽʩʷʮʽ.  

ʗʢʱʦ ʚʠ ʚʧʝʚʥʝʥʽ, ʱʦ ʮʴʦʛʦ ʩʠʤʧʪʦʤʫ ʫ ʚʘʩ ʥʝʤʘʻ, ʘʙʦ ʚʽʥ ʥʝ ʩʧʨʠʯʠʥʠʚ 

ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʘʰʝ ʞʠʪʪʷ ʮʴʦʛʦ ʤʽʩʷʮʷ, ʦʙʚʝʜʽʪʴ ʟʥʘʢ "0" (ʅʽ). ʗʢʱʦ ʞ 

ʚʢʘʟʘʥʠʡ ʩʠʤʧʪʦʤ ʻ ʽ ʟʘʚʘʞʘʻ ʚʘʤ ʞʠʪʠ ʪʘʢ, ʷʢ ʚʠ ʙ ʭʦʪʽʣʠ, ʦʙʚʝʜʽʪʴ ʮʠʬʨʠ 

ʚʽʜ 1 ʜʦ 5 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʷʞʢʦʩʪʽ ʩʠʤʧʪʦʤʫ.  

ʍʨʦʥʽʯʥʘ ʩʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʥʝ ʜʦʟʚʦʣʷʣʘ ʚʘʤ ʞʠʪʠ ʚ ʮʴʦʤʫ ʤʽʩʷʮʽ ʪʘʢ, 

ʷʢ ʚʠ ʭʦʯʝʪʝ, ʚ ʟʚôʷʟʢʫ ʟ:  

ʥʘʙʨʷʢʣʽʩʪʶ ʩʪʦʧ, ʛʦʤʽʣʦʢ ʽ ʪ. ʜ.?  0 1 2 3 4 5 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʽʜʧʦʯʠʚʘʪʠ ʩʠʜʷʯʠ 

ʘʙʦ ʣʝʞʘʯʠ ʚʧʨʦʜʦʚʞ ʜʥʷ?  

0 1 2 3 4 5 

ʪʨʫʜʥʦʱʽʚ ʧʨʠ ʭʦʜʴʙʽ ʘʙʦ ʧʨʠ 

ʧʽʜʡʦʤʽ ʧʦ ʩʭʦʜʘʭ 

0 1 2 3 4 5 

ʦʙʤʝʞʝʥʴ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʦ 

ʙʫʜʠʥʢʫ ʘʙʦ ʥʘ ʜʘʯʥʽʡ ʜʽʣʷʥʮʽ?  

0 1 2 3 4 5 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʜʘʣʝʢʠʭ ʧʦʾʟʜʦʢ?  0 1 2 3 4 5 

ʧʦʨʫʰʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʥʫ ʚ 

ʥʽʯʥʠʡ ʯʘʩ?  

0 1 2 3 4 5 

ʪʨʫʜʥʦʱʽʚ ʫ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʭ ʟ 

ʯʣʝʥʘʤʠ ʨʦʜʠʥʠ ʘʙʦ ʜʨʫʟʷʤʠ?  

0 1 2 3 4 5 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.7. 

ʦʙʤʝʞʝʥʦʶ ʤʦʞʣʠʚʽʩʪʶ 

ʟʘʨʦʙʣʷʪʠ ʥʘ ʞʠʪʪʷ?  

0 1 2 3 4 5 

ʥʝʤʦʞʣʠʚʽʩʪʶ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʘʢʪʠʚʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʟʘʡʥʷʪʪʷ 

ʩʧʦʨʪʦʤ?  

0 1 2 3 4 5 

ʥʝʤʦʞʣʠʚʽʩʪʶ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʩʪʘʪʝʚʦʛʦ ʞʠʪʪʷ?  

0 1 2 3 4 5 

ʜʦʪʨʠʤʘʥʥʷʤ ʜʽʻʪʠ, ʱʦ ʦʙʤʝʞʫʻ 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʞʠʚʘʶʪʴʩʷ?  

0 1 2 3 4 5 

ʚʽʜʯʫʪʪʷʤ ʥʝʩʪʘʯʽ ʧʦʚʽʪʨʷ?  0 1 2 3 4 5 

ʚʽʜʯʫʪʪʷʤ ʚʪʦʤʠ, ʩʪʦʤʣʝʥʥʷ, 

ʚʽʜʩʫʪʥʦʩʪʽ ʝʥʝʨʛʽʾ?  

0 1 2 3 4 5 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʝʨʽʦʜʠʯʥʦ 

ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʣʽʢʘʨʥʽ?  

0 1 2 3 4 5 

ʚʠʪʨʘʪ ʥʘ ʣʽʢʠ?  0 1 2 3 4 5 

ʧʦʙʽʯʥʦʾ ʜʽʾ ʣʽʢʽʚ?  0 1 2 3 4 5 

ʚʽʜʯʫʪʪʷʤ, ʱʦ ʚʠ ʻ ʪʷʛʘʨʝʤ ʜʣʷ 

ʩʽʤ'ʾ?  

0 1 2 3 4 5 

ʚʽʜʯʫʪʪʷʤ ʙʝʟʧʦʨʘʜʥʦʩʪʽ?  0 1 2 3 4 5 

ʚʽʜʯʫʪʪʷʤ ʟʘʥʝʧʦʢʦʻʥʥʷ?  0 1 2 3 4 5 

ʥʝʟʜʘʪʥʽʩʪʶ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷʤ ʧʘʤ'ʷʪʽ?  

0 1 2 3 4 5 

ʜʝʧʨʝʩʽʻʶ?  0 1 2 3 4 5 

 

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ: 0 ʙʘʣʽʚ ï ʚʽʜʤʽʥʥʘ ʷʢʽʩʪʴ 

ʞʠʪʪʷ, 105 ʙʘʣʽʚ ï ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʛʘʥʘ ʷʢʽʩʪʴ.  

ʆʧʠʪʫʚʘʣʴʥʠʢ ʷʢʦʩʪʽ ʞʠʪʪʷ SF-36 ʻ ʥʝʩʧʝʮʠʬʽʯʥʠʤ ʪʘ ʚʽʜʦʙʨʘʞʘʻ 

ʟʘʛʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʽ ʩʪʫʧʽʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʪʠʤʠ ʩʪʦʨʦʥʘʤʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ. ʇʦʢʘʟʥʠʢʠ ʢʦʞʥʦʾ 

ʰʢʘʣʠ ʩʢʣʘʜʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ (ʚʽʜ 0 ʜʦ 100) 

ʦʟʥʘʯʘʶʪʴ ʢʨʘʱʫ ʦʮʽʥʢʫ ʟʘ ʦʙʨʘʥʦʶ ʰʢʘʣʦʶ. ɿ ʥʠʭ ʬʦʨʤʫʚʘʣʠ ʜʚʘ 

ʧʘʨʘʤʝʪʨʠ: ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʽ ʬʽʟʠʯʥʠʡ ʢʦʤʧʦʥʝʥʪʠ ʟʜʦʨʦʚ'ʷ.  

1. ʉʢʣʘʜʦʚʽ ʰʢʘʣʠ ʬʽʟʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟʜʦʨʦʚ'ʷ (Physical health ï 

PH):  

- ʬʽʟʠʯʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ï PF (Physical Functioning);  
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- ʨʦʣʴʦʚʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʝ ʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ ï RP (Role-

Physical Functioning);  

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʦʣʶ ï BP (Bodily pain);  

- ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʟʜʦʨʦʚ'  ̫ï GH (General Health).  

2. ʉʢʣʘʜʦʚʽ ʰʢʘʣʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟʜʦʨʦʚ'  ̫ (Mental  

Health ï MH):  

- ʧʩʠʭʽʯʥʝ ʟʜʦʨʦʚ'ʷ ï MH (Mental Health);  

- ʨʦʣʴʦʚʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʝ ʝʤʦʮʽʡʥʠʤ ʩʪʘʥʦʤ ï RE (Role-

Emotional);  

- ʩʦʮʽʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ SF (Social Functioning);  

- ʞʠʪʪʻʚʘ ʘʢʪʠʚʥʽʩʪʴ VT (Vitality) .  

ʂʨʽʤ ʪʦʛʦ, ʫ ʭʚʦʨʠʭ ʦʮʽʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʽ ʣʝʪʘʣʴʥʽʩʪʴ ʚ 

ʨʘʥʥʴʦʤʫ ʽ ʧʽʟʥʴʦʤʫ ʧʦʩʪ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

 

2.3. ʆʪʨʠʤʘʥʥʷ ʥʝʢʦʤʽʪʦʚʘʥʠʭ ʘʫʪʦʣʦʛʽʯʥʠʭ ʄʉʂ  

ɽʢʩʧʣʘʥʪʘʮʽʶ ʂʄ ʧʨʦʚʦʜʠʣʠ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟ ʛʨʫʜʠʥʠ (sternum) 

ʘʙʦ ʟ ʛʨʝʙʝʥʷ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ (crista iliaca) ʚ ʢʽʣʴʢʦʩʪʽ 20-40 ʤʣ ʟ ʜʦʜʘʚʘʥʥʷʤ 

625 ʦʜ/ʤʣ ʛʝʧʘʨʠʥʫ (ɼʘʨʥʠʮʷ, ʋʢʨʘʾʥʘ). ɸʩʧʽʨʘʪ ʂʄ ʥʘʰʘʨʦʚʫʻʪʴʩʷ ʥʘ 

ʛʨʘʜʽʻʥʪ Histopaque-1077, ʱʽʣʴʥʽʩʪʴ 1,077 ʛ/ʤʣ, (Sigma, ʉʐɸ) ʽ 

ʮʝʥʪʨʽʬʫʛʫʚʘʣʽ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʧʨʠ 1500 ʦʙ/ʭʚ. ʆʪʨʠʤʘʥʽ ʤʦʥʦʥʫʢʣʝʘʨʠ 

ʟʙʠʨʘʣʠ ʧʽʧʝʪʢʦʶ ʽ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʤʠʚʘʣʠ 3-4 ʨʘʟʠ ʚ ʨʦʟʯʠʥʽ ʍʝʥʢʩʘ (ɹʽʦʣʦʪ, 

ʈʦʩʽʷ) ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 1000 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 14 ʭʚ. ʆʪʨʠʤʘʥʫ 

ʪʘʢʠʤ ʯʠʥʦʤ ʤʦʥʦʥʫʢʣʝʘʨʥʦʛʦ ʩʫʩʧʝʥʟʽʶ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟʘʩʽʚʘʣʠ ʥʘ 

ʧʦʢʨʠʪʽ ʢʦʣʘʛʝʥʦʤ ʢʫʣʴʪʫʨʘʣʴʥʽ ʬʣʘʢʦʥʠ ʧʣʦʱʝʶ 75 ʩʤ
2
 (Corning-Costar, 

ʉʐɸ) ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 2-5 Ĭ10
6
 ʢʣʽʪʠʥ ʥʘ ʬʣʘʢʦʥ. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʄʉʂ ʧʨʦʚʦʜʠʣʠ ʚ ʩʫʤʽʰʽ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ DMEM 

/ F12, 1: 1, (Sigma, ʉʐɸ) ʟ ʜʦʜʘʚʘʥʥʷʤ 10 % ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʪʝʣʷʯʦʾ ʩʠʨʦʚʘʪʢʠ 

(ɹʽʦʣʦʪ, ʈʦʩʽʷ), 0,75 ʤʛ/ʤʣ ʛʣʶʪʘʤʠʥʘ (ɯʥʩʪʠʪʫʪ ʧʦʣʽʦʤʽʻʣʽʪʫ ʪʘ ʚʽʨʫʩʥʠʭ 

ʝʥʮʝʬʘʣʽʪʽʚ, ʈʦʩʽʷ), 2 ʥʛ/ʤʣ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ (Sigma, 
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ʉʐɸ) ʽ ʧʦ 100 ʦʜ/ʤʣ ʧʝʥʽʮʠʣʽʥʫ ʽ ʩʪʨʝʧʪʦʤʽʮʠʥʫ (ɼʘʨʥʠʮʷ, ʋʢʨʘʾʥʘ), ʚ CO2-

ʽʥʢʫʙʘʪʦʨʽ (Jouan, ʌʨʘʥʮʽʷ) ʧʨʠ 37 Áʉ ʽ 5 % ʘʪʤʦʩʬʝʨʽ CO2. ɿʤʽʥʫ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʽ 3-4 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʂʫʣʴʪʫʨʠ ʜʦʩʷʛʘʣʠ 

ʧʝʨʚʠʥʥʦʛʦ ʤʦʥʦʰʘʨʫ ʥʘ 8-11 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʟʘʩʽʚʫ ʧʝʨʚʠʥʥʦ ʚʠʜʽʣʝʥʦʾ ʢʣʽʪʠʥʥʦʾ ʩʫʩʧʝʥʟʽʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʥʦʨʽʚ ʪʘ ʨʽʚʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ. 

ʇʘʩʠʚʫʚʘʥʥʷ, ʘʙʦ ʩʫʙʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʤʽʰʽ ʨʦʟʯʠʥʽʚ ʪʨʠʧʩʠʥʫ / ɽɼʊɸ (ɹʽʦʣʦʪ, ʈʦʩʽʷ) ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 0,05 %: 

0,02 % ʚ ʌʉɹ, ʨʅ 7,4 (Sigma, ʉʐɸ). ʂʦʝʬʽʮʽʻʥʪ ʧʘʩʠʨʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 1:2 

ʘʙʦ 1:3. ʇʽʩʣʷ ʯʦʛʦ ʢʣʽʪʠʥʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ CO2-ʽʥʢʫʙʘʪʦʨʽ ʧʨʠ ʪʠʭ ʞʝ 

ʫʤʦʚʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʘʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʦʪʨʠʤʫʚʘʣʠ ʥʝʢʦʤʤʽʦʚʘʥʫ ʢʣʽʪʠʥʥʫ 

ʢʫʣʴʪʫʨʫ ʄʉʂ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʢʣʽʪʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʘ  

ʇʝʨʝʜ ʜʦʩʪʘʚʢʦʶ ʢʣʽʪʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʘ ʚ ʦʧʝʨʘʮʽʡʥʫ ʧʨʦʚʦʜʠʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ̫ʢʦʩʪʽ  ̔ʢ̔ ʣʴʢʦʩʪʽ. ʅʘ ʧʦʯʘʪʢʫ ʛʦʪʫʚʘʣʠ ʢʘʤʝʨʫ ɻʦʨʷʻʚʘ, ʜʣʷ 

ʯʦʛʦ ʜʦ ʥʝʾ ʧʨʠʪʠʨʘʣʠ ʯʠʩʪʝ ʽ ʩʫʭʝ ʧʦʢʨʽʚʥʝ ʩʢʣʦ. ʂʨʘʧʣʶ ʩʫʩʧʝʥʟʽʾ ʢʣ̔ʪʠʥ, 

ʟʘʟʜʝʣʝʛʽʜʴ ʨʦʟʚʝʜʝʥʫ ʚ 20-40 ʨʘʟʽʚ 2 % ʨʦʟʯʠʥʦʤ ʦʮʝʪʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʬ̔ ʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʧʽʜʥʦʩʠʣʠ ʜʦ ʰʣʠʬʦʚʘʥʦʛʦ ʢʨʘʶ ʧʦʢʨʽʚʥʦʛʦ ʩʢʣʘ ʽ 

ʟʘʧʦʚʥʶʚʘʣʠ ʢʘʤʝʨʫ ʧʦʚʥʽʩʪʴ ʽ ʙʝʟ ʧʫʭʝʨʽʚ. ʂʣʽʪʠʥʘʤ ʜʘʚʘʣʠ ʟʤʦʛʫ  ʦʩʽʩʪʠ ʥʘ 

ʧʨʦʪʷʟʽ 1-2 ʭʚ, ʧʦʪʽʤ ʧʝʨʝʨʘʭʦʚʫʚʘʣʠ ʚ 100 ʚʝʣʠʢʠʭ ʢʚʘʜʨʘʪʘʭ. ʈʝʟʫʣʴʪʘʪʠ 

ʧ̔ ʜʨʘʭʫʥʢʫ ʫ ʚʝʣʠʢʠʭ ʢʚʘʜʨʘʪʘʭ ʩʫʤʫʚʘʣʠ ʽ ʧʨʠʟʚʦʜʠʣʠ ʦʙʯʠʩʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʣʽʪʠʥ ʚ 1 ʤʢʣ.  

ɺʽʪʘʣʴʥʝ ʬʘʨʙʫʚʘʥʥʷ ʟ ʪʨʝʧʘʥʦʚʠʤ ʩʠʥʽʤ ʧʦʣʷʛʘʣʘ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʜʦ 

10-20 ʤʢʣ ʢʣʽʪʠʥʥʦʾ ʩʫʩʧʝʥʟʽʾ ʜʦʜʘʚʘʣʠ 1/10 ʦʙ'ʻʤʘ 5 % ʨʦʟʯʠʥʫ ʪʨʠʧʘʥʦʚʦʛʦ 

ʩʠʥʴʦʛʦ ʫ ʬ̔ ʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ɺʥʦʩʠʣʠ ʟʘʬʘʨʙʦʚʘʥʫ ʢʣ̔ʪʠʥʥʫ ʩʫʩʧʝʥʟʽʶ 

ʚ ʧʽʜʛʦʪʦʚʣʝʥʫ ʢʘʤʝʨʫ ɻʦʨʷʻʚʘ, ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʚʽʜʩʦʪʦʢ ʥʝʛʘʪʠʚʥʠʭ (ʪʦʙʪʦ 

ʞʠʚʠʭ, ʥʝ ʟʘʬʘʨʙʨʚʘʥʠʭ ʚ ʩʠʥʽʡ ʢʦʣʽʨ) ʢʣʽʪʠʥ ʚ 100 ʚʝʣʠʢʠʭ ʢʚʘʜʨʘʪʘʭ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣ̔ʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ 

ʤ̔ʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʚʦʜʠʣʠ 
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ʟʛʽʜʥʦ ʟ  ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʚʠʨʦʙʥʠʢʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣ̔ʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʚ   

ʢʘʤʝʨʫ ɻʦʨʷʻʚʘ ʚʥʦʩʠʣʠ ʩʫʩʧʝʥʟʽʶ ʢʣʽʪʠʥ, ʢʦʥ'ʶʛʦʚʘʥʠʭ ʟ ʬʣʶʦʨʝʩʮʝʥʪʥʦ-

ʤʽʯʝʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ, ʧʽʜʨʘʭʦʚʫʶʯʠ ʚʽʜʩʦʪʦʢ ʧʦʟʠʪʠʚʥʳʭ ʢʣʽʪʠʥ ʚ 100 

ʚʝʣʠʢʠʭ ʢʚʘʜʨʘʪʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʩʢʦʧʘ ʜʦʩʣʽʜʥʦʛʦ ʢʣʘʩʘ Imager M2 

(çZeissè, ɻʅʽʤʝʯʯʠʥʘ) ʟ ʜʞʝʨʝʣʦʤ ʬʣʶʦʨʝʩʮʝʥʮʽʾ ʽ ʮʠʬʨʦʚʦʶ ʬʦʪʦʢʘʤʝʨʦʶ 

AxioCam HRc ʜʣʷ ʨʝʛʠʩʪʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

2.4. ʄʝʪʦʜʠʢʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʥʘ ʥʘʚʽʛʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ NOGA XP 

ʇ̔ ʩʣʷ ʧʠʩʴʤʦʚʦʾ ʟʛʦʜʠ ʧʘʮʽʻʥʪʘʤ ʚʠʢʦʥʫʚʘʣʠ ʢʘʪʝʪʝʨʥʦʛʦ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʢʘʨʪʫʚʘʥʥʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʩʝʨʮʷ. ɼʣʷ ʦʧʝʨʘʮʽʡ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘʚʽʛʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʥʝʬʣʶʦʨʦʩʢʦʧʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ Noga XP 

(Biosense Webster, ʉʐɸ), ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʶ Prucka 

Engeneering ʟ ʧʨʦʛʨʘʤʦʶ Cardiolab 6,5 (GE, ʉʐɸ), ʨʝʥʪʛʝʥʪʝʣʝʚʽʟʽʡʥʫ 

ʫʩʪʘʥʦʚʢʫ ʆɽʉ 9800 Plus (GE, ʉʐɸ). 

ʇʽʩʣʷ ʧʨʝʤʝʜʠʢʘʮʽʾ ʨʦʟʯʠʥʦʤ ʩʽʙʘʟʦʥʘ 0,5 % 2 ʤʣ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʧʽʜ 

ʤʽʩʮʝʚʦʶ ʘʥʝʩʪʝʟʽʻʶ ʟʘ ʤʝʪʦʜʠʢʦʶ ʉʝʣʴʜʠʥʛʝʨʘ ʩʪʘʥʜʘʨʪʥʦ ʧʫʥʢʪʫʚʘʣʠ 

v.subclavia sinistra ʘʙʦ v.jugularis interna dextra ʽ ʘ.femoralis dextra. ʏʝʨʝʟ 

ʩʠʩʪʝʤʫ ʚʝʨʭʥʴʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʚʝʥʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʽʥʪʨʦʜʴʶʩʝʨ ʨʦʟʤʽʨʦʤ 6F 

ʜʣʷ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʪʠʩʢʫ. ʊʨʘʥʩʘʦʨʪʘʣʴʥʦ ʯʝʨʝʟ 

ʩʪʝʛʥʦʚʫ ʘʨʪʝʨʽʶ ʰʣʷʭʦʤ ʧʫʥʢʮʽʾ ʟʘ ʤʝʪʦʜʠʢʦʶ ʉʝʣʴʜʠʥʛʝʨʘ ʚ ʣʽʚʠʡ 

ʰʣʫʥʦʯʦʢ ʚʚʦʜʠʚʩʷ ʢʘʪʝʪʝʨ ʜʣʷ ʢʘʨʪʫʚʘʥʥʷ Nogastar (Biosense Webster, 

ʉʐɸ).  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʢʘʪʝʪʝʨʘ ʚʠʢʦʥʫʚʘʣʠ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʫ ʦʙ'ʻʤʥʫ 

ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ ʚʽʜʪʚʦʨʝʥʥʷʤ ʡʦʛʦ ʛʝʦʤʝʪʨʽʾ ʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʦʩʪʘʥʥʴʦʛʦ. ɺʽʜʦʙʨʘʞʘʣʠʩʷ ʪʘʢʦʞ 

ʘʥʘʪʦʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ: ʬʽʙʨʦʟʥʽ ʢʽʣʴʮʷ ʤʽʪʨʘʣʴʥʦʛʦ ʽ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʽʚ (ʟʘ 

ʪʠʧʦʚʦʶ ɽʂɻ ʽ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤʠ ʦʨʽʻʥʪʠʨʘʤʠ), ʤʽʩʮʝ ʨʝʻʩʪʨʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ 

ʧʫʯʢʘ ɻʽʩʘ ʚ ʟʦʥʽ ʤʽʞʰʣʫʥʦʯʢʦʚʦ ʾʧʝʨʝʛʦʨʦʜʢʠ. ɺʝʨʭʽʚʢʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʣʘ ʘʚʪʦʤʘʪʠʯʥʦ, ʷʢ ʥʘʡʚʽʜʜʘʣʝʥʽʰʫ ʚʽʜ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 
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ʪʦʯʢʫ. ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ ʣʦʢʘʣʽʟʘʮʽʷ ʚʝʨʭʽʚʢʠ ʢʦʨʝʢʪʫʚʘʣʘʩʷ 

ʤʘʥʫʘʣʴʥʦ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʬʦʨʤʫ, 

ʦʙô̒ ʤ ʃʐ, ʦʮʽʥʶʚʘʣʠ ʣʦʢʘʣʽʟʘʮʽʶ ʧʨʦʚʽʜʥʦʶ ʩʠʩʪʝʤʠ, ʦʨʽʻʥʪʦʚʥʦ ï 

ʥʘʷʚʥʽʩʪʴ ʨʫʙʮʽʚ. ɻʝʦʤʝʪʨʽʶ ʃʐ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʜʘʥʠʤʠ 

ʚʝʥʪʨʠʢʫʣʦʛʨʘʬʽʾ, ʷʢʘ ʚʠʢʦʥʫʚʘʣʘʩʷ ʥʘʧʝʨʝʜʦʜʥʽ ʷʢ ʝʪʘʧ ʢʦʨʦʥʘʨʦʛʨʘʬʽʾ ʜʣʷ 

ʚʝʨʠʬʽʢʘʮʽʾ ʜʘʥʠʭ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʘ ʤʦʜʝʣʴ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʚʦʜʠʣʘʩʷ ʚ ʨʝʞʠʤ ʚʦʣʴʪʘʞʥʦʾ ʫʥʽʧʦʣʷʨʥʦʾ ʽ 

ʤʝʭʘʥʽʯʥʦʾ (LLS) ʢʘʨʪʠ. ɸʥʘʣʽʟ ʝʣʝʢʪʨʠʯʥʦʾ ʽ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʃʐ 

ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʛʝʦʤʝʪʨʠʯʥʽʡ ʤʦʜʝʣʽ ʽ ʥʘ ʨʦʟʛʦʨʪʮʽ. ʅʘ ʚʦʣʴʪʘʞʥʽʡ 

ʫʥʽʧʦʣʷʨʥʽʡ ʤʘʧʽ ʩʝʛʤʝʥʪʠ ʤʽʦʢʘʨʜʘ ʟ ʘʤʧʣʽʪʫʜʦʶ ʩʧʘʡʢʘ ʥʠʞʯʦʾ ʟʘ 7 ʤʚ 

ʚʚʘʞʘʣʠ ʨʫʙʮʝʤ. ʅʘ ʤʝʭʘʥʽʯʥʦʾ ʢʘʨʪʽ (LLS) ʟʦʥʠ ʟ ʘʤʧʣʽʪʫʜʦʶ ʢʦʣʠʚʘʥʴ 

ʩʪʽʥʢʠ ʤʝʥʰʦʶ ʟʘ 12 % ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʦʟʮʽʥʶʚʘʣʠ ʷʢ ʨʫʙʝʮʴ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʘʩʢʫʣʷʨʽʟʦʚʘʥʠʡ ʤ̔ ʦʢʘʨʜ. ʇʨʠ ʘʥʘʣʽʟʽ ʚʦʣʴʪʘʞʥʦʾ ʫʥʽʧʦʣʷʨʥʦʾ ʽ 

ʤʝʭʘʥʽʯʥʦʾ ʢʘʨʪʠ ʚʠʟʥʘʯʘʣʠ ʩʝʛʤʝʥʪʠ ʤʽʦʢʘʨʜʘ, ʷʢʽ ʞʠʪʪʻʟʜʘʪʥʽ, ʘʣʝ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ ʽʰʝʤʽʾ ʽ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʷʢʠʭ ʟʥʘʯʥʦ ʟʥʠʞʝʥʘ (ʮʝ 

ʟʦʥʠ ʛʽʙʝʨʥʽʨʦʚʘʥʦʛʦ ʤʽʦʢʘʨʜʘ). ʉʘʤʝ ʚʦʥʠ ʻ ʤʽʰʝʥʥʶ ʜʣʷ ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʢʘʨʪʫʚʘʥʥʷ ʃʐ ʢʘʪʝʪʝʨ ʜʣʷ ʢʘʨʪʫʚʘʥʥʷ 

ʟʘʤʽʥʶʚʘʣʠ ʥʘ ʢʘʪʝʪʝʨ Myostar (Biosense Webster, ʉʐɸ), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʪʨʘʥʩʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʩʫʙʩʪʘʥʮʽʡ. ɺʠʢʦʥʫʚʘʣʠʩʷ ʽʥ'ʻʢʮʽʾ 

ʘʫʪʦʣʦʛʽʯʥʠʭ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (8-10 ʽʥ'ʻʢʮʽʡ) ʚ ʤʽʦʢʘʨʜ 

ʥʘ ʛʣʠʙʠʥʫ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ, ʚʠʟʥʘʯʝʥʦʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʾ ɽʭʦʂɻ ʥʘʧʝʨʝʜʦʜʥʽ.  

ɼʦ ʮʴʦʛʦ, ʟʘ 3-4 ʪʠʞʥʽ ʜʦ ʧʨʦʮʝʜʫʨʠ ʚʠʢʦʥʫʚʘʣʠ ʟʘʙʽʨ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʟ ʢʨʠʣʘ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ, ʢʫʣʴʪʠʚʫʚʘʣʠ ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚ 

ʢʽʣʴʢʦʩʪʽ 50 000 000. ʆʙʩʷʛ ʢʦʞʥʦʾ ʽʥ'ʻʢʮʽʾ ʩʪʘʥʦʚʠʚ 0,2 ʤʣ. ʋʥʠʢʘʣʠ ʽʥ'ʻʢʮʽʡ 

ʚ ʟʦʥʽ ʧʨʦʚʽʜʥʦʶ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʽ ʚʝʨʭʽʚʢʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ 

ʷʢ ʙʣʦʢʘʜʘ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʽ ʧʝʨʬʦʨʘʮʽʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜʧʦʚʽʜʥʦ 

(ʨʠʩ. 2.4-2.5). 
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ʈʠʩ. 2.4. ʂʘʪʝʪʝʨʠ ʜʣʷ ʢʘʨʪʫʚʘʥʥʷ  ̔ ʥ̔'̒ʢʮ̔ʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚ̔ʛʘʮ̔ʡʥʦʾ 

ʩʠʩʪʝʤʠ NOGA XP. 

 

 

ʈʠʩ. 2.5. ʈʦʙʦʪʘ ʥʘ ʥʘʚʽʛʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Noga XP. 

 



110 
 

2.5. ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ Pentium V ʉore Due 2 ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʽʮʝʥʟʽʡʥʦʛʦ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ Microsoft Excel 2010, Statistica 6.0. ɼʣʷ 

ʧʝʨʝʚʽʨʢʠ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʩʪ ʐʘʧʽʨʦ-

ʋʽʣʢʽ (W), ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʥʘʚʽʪʴ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʚʠʙʽʨʮʽ 

(n <30). ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʨʽʟʥʠʭ ʩʫʢʫʧʥʦʩʪʝʡ ʧʦʨʽʚʥʷʥʥʠʭ ʛʨʫʧ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʚʘʨʽʘʮʽʡʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʟ ʧʦʧʨʘʚʢʦʶ ɹʦʥʬʝʨʨʦʥʽ 

ʜʣʷ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʧʨʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ I ʨʦʜʫ ʨ = 0,05. ɼʘʥʽ 

ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʠ ʨ <0,05. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʧʘʨʦʶ ʦʟʥʘʢ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ. 

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ 2 ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ: 

1. ɽʩʪʨʽʥ ʉ. ɯ., ʂʨʘʚʯʝʥʢʦ ʊ. ɺ., ʂʦʚʘʣʴʯʫʢ ɸ. ʆ. ɺʧʣʠʚ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʩʝʨʮʷ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ. ʋʢʨʘʾʥʩʴʢʠʡ 

ʞʫʨʥʘʣ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. 2021. ˉ1(42). ʉ. 28ï37.   

2. ɽʩʪʨʽʥ ʉ. ɯ., ʂʨʘʚʯʝʥʢʦ ʊ. ɺ., ʇʝʯʝʥʝʥʢʦ ɸ. ʈ. ʅʘʡʙʣʠʞʯʽ ʪʘ 

ʚʽʜʜʘʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʥʪʨʘʢʦʨʦʥʘʨʥʦʛʦ ʫʚʝʜʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʧʨʠ ʨʝʬʨʘʢʪʝʨʥʽʡ ʩʪʝʥʦʢʘʨʜʽʾ.  

ɹʫʢʦʚʠʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʚʽʩʥʠʢ. 2020. ̄ 4(96). ʉ. 27ï31. 

3. ɻʨʠʥʴ ɺ. ʂ., ʕʩʪʨʠʥ ʉ. ʀ., ʇʦʧʘʥʜʦʧʫʣʦ ɸ. ɻ., ʂʨʘʚʯʝʥʢo ʊ. ɺ., 

ɼʝʥʠʩʦʚʘ ɽ. ʄ., ʉʝʨʛʠʝʥʢʦ ʅ. ɺ. ʃʝʯʝʥʠʝ ʨʝʬʨʘʢʪʝʨʥoʡ ʩʪʝʥoʢʘʨʜʠʠ ʩ 

ʠʩʧoʣʴʟoʚʘʥʠʝʤ ʘʫʪoʣoʛʠʯʥʳʭ ʩʪʨoʤʘʣʴʥʳʭ ʩʪʚoʣoʚʳʭ ʢʣʝʪoʢ. ɻʝʥʝʪʠʯʥʘ ʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʘ ʤʝʜʠʮʠʥʘ: ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 14ī15 ʞʦʚʪʥʷ 2010 ʨʦʢʫ: ʪʝʟʠ 

ʜʦʧʦʚʽʜʽ. ɾʫʨʥʘʣ ɸʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʠʥʳ. 2010. ʊ. 16 (ʜʦʜʘʪʦʢ).  

ʉ. 43ī44. 
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ʈʆɿɼɯʃ 3 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ Oɹɻʈʋʅʊʋɺɸʅʅʗ ʄɽʊOɼʀʂ  ʂʃIʊʀʅʅOɰ 

ʂɸʈɼIOʄIOʇʃɸʉʊʀʂʀ 

 

3.1. ɺʧʣʠʚ ʄʉʂ ʥʘ ʝʬʝʢʪʠʚʥiʩʪʴ ʘʥʛioʛʝʥʝʟʫ i ʩʪʘʥ ʩʫʜʠʥʥoʛo 

ʪoʥʫʩʫ 

ɺiʜoʤo, ʱo oʩʥoʚʥʠʤ ʘʢʪʠʚʘʪoʨoʤ ʘʥʛioʛʝʥʝʟʫ ʧʨʠ ʬiʟioʣoʛiʯʥʠʭ i 

ʧʘʪoʣoʛiʯʥʠʭ ʩʪʘʥʘʭ ʻ ʥʝʜoʩʪʘʯʘ ʢʠʩʥʶ (ʛiʧoʢʩiʷ ʘʙo iʰʝʤiʷ), ʷʢʠʡ ʯʝʨʝʟ 

ʘʢʪʠʚʘʪoʨ ʪʨʘʥʩʢʨʠʧʮiʾ ʬʘʢʪoʨiʚ ʘʥʛioʛʝʥʝʟʫ ï iʥʜʫʢoʚʘʥʠʡ ʛiʧoʢʩiʻʶ 

ʬʘʢʪoʨ-1 (HIF-1), iʥʜʫʢʫʻ ʝʢʩʧʨʝʩiʶ ʙʘʛʘʪʴoʭ ʘʥʛioʛʝʥʥʠʭ ʬʘʢʪoʨiʚ, ʧʝʨʰ ʟʘ 

ʚʩʝ, oʩʥoʚʥoʛo ʨʝʛʫʣʷʪoʨʘ ï VEGF i ʡoʛo ʨʝʮʝʧʪoʨiʚ. ʄʠ ʟʨʦʙʠʣʠ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʦʚʦʪʦʢʫ ʚ ʽʰʝʤʽʟʦʚʘʥʦʾ ʪʢʘʥʠʥʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʄʉʂ ʦʙʫʤʦʚʣʝʥʦ ʜʝʢʽʣʴʢʦʤʘ ʤʝʭʘʥʽʟʤʘʤʠ. ʇʦ-

ʧʝʨʰʝ, ʄʉʂ ʩʝʢʨʝʪʫʶʪʴ ʘʥʛʽʦʛʝʥ ̔ ʬʘʢʪʦʨʠ ʨʦʩʪʫ, ʚʢʣʶʯʘʶʯʠ  VEGF, ʽ 

ʦʩʥʦʚʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ (bFGF), ʷʢʽ ʩʧʨʠʷʶʪʴ ʤʽʛʨʘʮʽʾ ʽ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʾʭ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʶ 

ʥʦʚʠʭ ʩʫʜʠʥ. VEGF ʚʠʙiʨʢoʚo ʩʪʠʤʫʣʶʻ ʧʨoʣiʬʝʨʘʮiʶ ʪʘ ʤiʛʨʘʮiʶ 

ʝʥʜoʪʝʣiʘʣʴʥʠʭ ʢʣiʪʠʥ (ɽʂ), ʾʭ ʧoʧʝʨʝʜʥʠʢiʚ i ʤoʥoʮʠʪiʚ, ʱo ʝʢʩʧʨʝʩʫʶʪʴ 

ʨʝʮʝʧʪoʨʠ ʜo ʥʴoʛo, ʟʙiʣʴʰʫʻ ʩʫʜʠʥʥʫ ʧʨoʥʠʢʥiʩʪʴ, ʩʧʨʠʷʶʯʠ ʧʨoʧoʪiʚʘʥʥʶ 

ʙiʣʢiʚ ʧʣʘʟʤʠ ʚ ʥʘʚʢoʣoʩʫʜʠʥʥʠʡ ʧʨoʩʪiʨ, ʱo ʥʝoʙʭiʜʥo ʜʣʷ ʤiʛʨʘʮiʾ ɽʂ. 

VEGF ʪʘʢoʞ ʧʨʠʩʢoʨʶʻ ʝʢʩʧʨʝʩiʶ ʝʥʜoʪʝʣiʘʣʴʥoʾ NO-ʩʠʥʪʘʟʠ ʪʘ ʫʪʚoʨʝʥʥʷ 

NO, ʱo ʩʧʨʠʷʻ ʚʘʟoʜʠʣʘʪʘʮiʾ i ʩʪʠʤʫʣʶʻ ʝʢʩʧʨʝʩiʶ ʧʨoʪʝʘʟ, ʷʢi ʨʫʡʥʫʶʪʴ 

ʟʚ'ʷʟoʢ ʤiʞ ɽʂ ʪʘ ʧoʟʘʢʣiʪʠʥʥʠʤ ʤʘʪʨʠʢʩoʤ, ʱo ʥʝoʙʭiʜʥo ʜʣʷ ʩʧʨʷʤoʚʘʥoʾ 

ʤiʛʨʘʮiʾ ʢʣiʪʠʥ. ʇʦ-ʜʨʫʛʝ, ʄʉʂ ʤʦʞʫʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʚ ʛʣʘʜʢʦʤʷʟʦʚʽ 

ʢʣʽʪʠʥʠ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʫʜʠʥ, ʱʦ ʨʦʩʪʫʪʴ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʾʭ, 

ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʶ ʧʝʨʠʮʠʪʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʠʥʘʤiʮi ʧʨoʪʷʛoʤ 1 

ʤiʩʷʮʷ ʨiʚʥiʚ ʚʘʟoʢoʥʩʪʨʠʢʪoʨʘ ʝʥʜoʪʝʣiʥʫ 1, ʚʘʟoʜiʣʘʪʘʪoʨʘ oʢʩʠʜʫ ʘʟoʪʫ ʪʘ 

ʝʥʜoʪʝʣiʘʣʴʥoʛo ʬʘʢʪoʨʘ ʨoʩʪʫ ʩʫʜʠʥ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ, ʥʘʤʠ ʙʫʣʘ 
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ʚʠʟʥʘʯʝʥʘ ʟʘʛʘʣʴʥʘ ʟʘʢoʥoʤiʨʥiʩʪʴ ʜʣʷ ʚʩiʭ ʪʨʴoʭ ʧoʢʘʟʥʠʢiʚ: ʚoʥʠ ʜoʩʷʛʘʣʠ 

ʤʘʢʩʠʤʘʣʴʥoʛo ʟʥʘʯʝʥʥʷ ʜo 1 ʜoʙʠ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥi Iʄ ʫ ʱʫʨʽʚ (ʪʘʙʣ. 3.1). 

ʊʘʙʣʠʮʷ 3.1 

ɼʠʥʘʤʽʢʘ   ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʨʢʝʨʽʚ  ʘʥʛʽʦʛʝʥʝʟʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʨʠʩ   

ʇʦʢʘʟ-

ʥʠʢ 

ʂʦʥʪʨʦʣʴʥʽ 

ʟʥʘʯʝʥʥʷ 

ʊʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʠ 

ʪʚʘʨʠʥ 
1 ʛʦʜ 6 ʛʦʜ 24 ʛʦʜ 7 ʜʽʙ 30 ʜʽʙ 

NO 

(ʤʢʛ/ʤʣ) 

(n=20) 

0,58Ñ0,03 0,86Ñ0,04 

***  

0,92Ñ0,03 1,12Ñ0,05 

***  

0,99Ñ0,04* 0,88Ñ0,03 

*  

1 

0,89Ñ0.05 

***  

1,04Ñ0.04 

* 

1,26Ñ0.03 

***  

1,24Ñ0.04 0,96Ñ0.05 

***  

2 

VEGF 

(ʧʛ/ʤʣ) 

(n=20) 

66,98Ñ12,47 70,21Ñ 

11,36 

126,72Ñ 

24,05* 

220,45Ñ 

22,13* 

134,89Ñ 

25,24 

89,74Ñ 

21,38 

1 

71,42Ñ 

13,45 

134,86Ñ 

28,11* 

288,22Ñ 

23,46*** 

189,57Ñ 

28,47* 

132,74Ñ 

19,87 

2 

ɽʥʜʦʪʝ- 

ʣʽʥ 1 

(ʤʦʣʴ/ʤʣ) 

(n=20) 

5,1Ñ0,4 10,6Ñ0,7 

***  

12,8Ñ0,5 

* 

12,9Ñ0,4 8,8Ñ0,3 

***  

5,3Ñ0,4 

***  

1 

 

10,4Ñ0,5 

***  

12,8Ñ0,6 

**  

9,1Ñ0,3 

***  

6,9Ñ0,4 

***  

5,1Ñ0,2 

***  

2 

 

ʇʨʠʤiʪʢʘ. ʇʨʠ ʧoʨiʚʥʷʥʥi ʟ ʧoʧʝʨʝʜʥiʤ ʧoʢʘʟʥʠʢoʤ: * ï ʨ<0,05;  

** ï ʨ<0,01; *** ï ʨ<0,001; I ï ʛʨʫʧʘ Iʄ ʙʝʟ ʣiʢʫʚʘʥʥʷ; II ï Iʄ+ʚ/ʚ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1, ʯʝʨʝʟ 1 ʛoʜʠʥʫ ʧiʩʣʷ 

ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʢoʥʮʝʥʪʨʘʮiʷ NO ʟʨoʩʪʘʣʘ ʟ (0,58Ñ0,03) ʜo (0,86Ñ0,04) 

ʤʢʛ/ʤʣ, ʧoʜiʙʥi ʟʤiʥʠ ʩʧoʩʪʝʨiʛʘʣʠʩʷ i ʚ ʛʨʫʧi Iʄ + ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ  

(ʨʠʩ. 3.1). ɺ ʧoʜʘʣʴʰoʤʫ ʯʝʨʝʟ 6 ʛoʜʠʥ ʫ ʛʨʫʧi ʟ Iʄ ʚʤiʩʪ NO ʟʨoʩʪʘʚ ʜo 

(0,92Ñ0,03) ʤʢʛ/ʤʣ, ʪʘ ʜoʩʷʛʘʚ ʤʘʢʩʠʤʘʣʴʥoʛo ʟʥʘʯʝʥʥʷ ʜo ʢiʥʮʷ 1 ʜoʙʠ i 

ʩʪʘʥoʚʠʚ (1,12Ñ0,05) ʤʢʛ/ʤʣ. ʅʘ 7 ʜoʙʫ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʨiʚʝʥʴ NO 

ʟʥʠʞʫʚʘʚʩʷ i ʮʷ ʪʝʥʜʝʥʮiʷ ʟʙʝʨiʛʘʣʘʩʷ ʜo ʢiʥʮʷ ʜoʩʣiʜʞʝʥʥʷ, ʢoʣʠ ʨiʚʝʥʴ 
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ʚʘʟoʜiʣʘʪʘʪoʨʘ ʜoʩʷʛʘʚ (0,88Ñ0,03) ʤʢʛ/ʤʣ, ʱo ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) 

ʧʝʨʝʚʠʱʫʚʘʣo ʥoʨʤʘʣʴʥi ʟʥʘʯʝʥʥʷ. ʋ ʛʨʫʧi Iʄ ʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ 

ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ NO, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 1-ʫ ʜoʙʫ ʪʘ 

ʩʪʘʥʦʚʠʚ (1,26Ñ0,03) ʤʢʛ/ʤʣ. ʅʘʜʘʣi ʢoʥʮʝʥʪʨʘʮiʷ oʢʩʠʜʫ ʘʟoʪʫ ʧʨoʜoʚʞʫʚʘʣʘ 

ʧoʩʪʫʧoʚo ʟʥʠʞʫʚʘʪʠʩʷ. ʏʝʨʝʟ 1 ʤiʩʷʮʴ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʨiʚʝʥʴ NO 

ʜoʩʷʛʘʚ (0,96Ñ0,05) ʤʢʛ/ʤʣ, ʱo ʜoʩʪoʚiʨʥo ʧʝʨʝʚʠʱʫʚʘʣo ʥoʨʤʘʣʴʥi 

ʟʥʘʯʝʥʥʷ. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʧoʯʠʥʘʶʯʠ ʟ 7-  ʾ ʜoʙʠ ʝʢʩʧʝʨʠʤʝʥʪʘ 

ʢoʥʮʝʥʪʨʘʮiʷ ʜoʩʣiʜʞʫʚʘʥoʛo ʧoʢʘʟʥʠʢʘ ʚ ʛʨʫʧi Iʄ ʟ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʶ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ ʙʫʣʘ ʜoʩʪoʚiʨʥo ʚʠʱʝ, ʥiʞ ʚ ʛʨʫʧi Iʄ ʙʝʟ ʣiʢʫʚʘʥʥʷ 

(t=4,42; p<0,001). ɼo ʢiʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧoʢʘʟʥʠʢʠ ʜʚoʭ ʛʨʫʧ ʩʪʘʪʠʩʪʠʯʥo ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ.  

  

ʈʠʩ. 3.1. ɼʠʥʘʤiʢʘ ʢoʥʮʝʥʪʨʘʮiʾ oʢʩʠʜʫ ʘʟoʪʫ (ʤʢʛ/ʤʣ) ʚ ʨiʟʥi ʪʝʨʤiʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

Oʪʨʠʤʘʥi ʨʝʟʫʣʴʪʘʪʠ ʩʚiʜʯʘʪʴ ʧʨo ʧiʜʚʠʱʝʥʥʷ ʚʠʨoʙiʪʢʠ oʢʩʠʜʫ ʘʟoʪʫ 

ʧʨoʪʷʛoʤ ʧʝʨʰʠʭ ʩʝʤʠ ʜiʙ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ, ʱo ʩʧʨʠʷʻ 

ʚʘʟoʜʠʣʘʪʘʮiʾ ʚ ʛoʩʪʨoʤʫ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ ʧʝʨioʜi. 

ʅʘʤʠ ʙʫʣʦ ʚʠʚʯʝʥʥʦ ʜʠʥʘʤiʢʫ ʢoʥʮʝʥʪʨʘʮiʾ ʚʘʟoʢoʥʩʪʨʠʢʪoʨʘ 

ʝʥʜoʪʝʣiʥʫ-1 ʚ ʛʨʫʧi ʪʚʘʨʠʥ ʟ Iʄ, ʪʘʢ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʡoʛo 

ʜʚoʨʘʟoʚʝ ʟʙiʣʴʰʝʥʥʷ ʚ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ (10,6Ñ0,7 ʤoʣʴ/ʤʣ). ɺʤiʩʪ 

ʝʥʜoʪʝʣiʥʫ-1 ʟʙʝʨiʛʘʚʩʷ ʥʘ ʚʠʩoʢoʤʫ ʨiʚʥi ʜʦ ʢiʥʮʷ 7-  ʾ ʜoʙʠ (ʨʠʩ. 3.2). 
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ʄʘʢʩʠʤʘʣʴʥoʛo ʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʚʘʚ (12,9Ñ0,4 ʤoʣʴ/ʤʣ), ʜʘʥʠʡ ʧoʢʘʟʥʠʢ 

ʜoʩʷʛʘʚ ʜo 1-  ʾʜoʙʠ, ʘ ʜo ʢiʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧoʚʝʨʪʘʚʩʷ ʜo ʤʝʞ ʥoʨʤʠ. ʋ 

ʛʨʫʧi Iʄ ʟ ʚʥʫʪʨiʰʥoɹʚʝʥʥoʶ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ, 

ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʭʦʞʫ ʜʠʥʘʤʽʢʫ ʟʨoʩʪʘʥʥʷ ʨiʚʥʷ ʝʥʜoʪʝʣiʥʫ-1 (10,4Ñ0,5) 

ʤoʣʴ/ʤʣ ʟ ʜoʩʷʛʥʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥoʛo ʧiʢʫ ʜo ʢiʥʮʷ 1-  ʾʜoʙʠ. ɼʘʣi ʨiʚʝʥʴ 

ʜoʩʣiʜʞʫʚʘʥoʛo ʧoʢʘʟʥʠʢʘ ʟʥʠʞʫʚʘʚʩʷ ʜo (9,1Ñ0,3) ʤoʣʴ/ʤʣ i ʜo ʢiʥʮʷ 1 

ʤiʩʷʮʷ ʩʧoʩʪʝʨʝʜʞʝʥʥʷ ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʚiʜ ʧoʢʘʟʥʠʢiʚ ʟʜoʨoʚʠʭ ʪʚʘʨʠʥ. ʉʣiʜ 

ʟʘʟʥʘʯʠʪʠ, ʱo ʧoʯʠʥʘʶʯʠ ʟ 1-  ʾʜoʙʠ ʢoʥʮʝʥʪʨʘʮiʷ ʝʥʜoʪʝʣiʥʫ 1 ʙʫʣʘ ʟʥʘʯʥo 

ʥʠʞʯʝ ʚ ʛʨʫʧi ʪʚʘʨʠʥ ʟ Iʄ ʪʘ ʚʥʫʪʨiʰʥoɹʚʝʥʥoʶ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ ʫ 

ʧoʨiʚʥʷʥʥi ʟ ʪʚʘʨʠʥʘʤʠ ʟ Iʄ ʙʝʟ ʣiʢʫʚʘʥʥʷ. 

 

ʈʠʩ. 3.2. ɼʠʥʘʤiʢʘ ʢoʥʮʝʥʪʨʘʮiʾ ʝʥʜoʪʝʣiʥʫ-1 (ʤoʣʴ/ʤʣ) ʚ ʨiʟʥi ʪʝʨʤiʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥi ʜʘʥi ʩʚiʜʯʠʣʠ ʧʨo ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ 

iʰʝʤiʾ ʤioʢʘʨʜʘ ʧiʩʣʷ ʚʥʫʪʨiʰʥoɹʚʝʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ, ʱo ʧʨʠʟʚoʜʠʣo 

ʜo ʟʥʠʞʝʥʥʷ ʨiʚʥʷ ʪʘʢoʛo ʧoʪʫʞʥoʛo ʚoʟoʢoʥʩʪʨiʢʪoʨʘ, ʷʢ ʝʥʜoʪʝʣiʥ-1. ʍʦʯʘ 

ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ɽʊ1 ʻ ʘʥʘʙʦʣʽʯʥʠʤ ʬʘʢʪʦʨʦʤ 

ʽʥʜʫʢʮʽʾ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʄʉʂ, ʽʥʰʽ ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʡʰʣʠ ʜʦ 

ʚʠʩʥʦʚʢʫ, ʱʦ ɽʊ1 ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʢʘʪʘʙʦʣʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʪʦʤʫ ʤʠ ʚʚʘʞʘʣʠ ʟʘ 

ʜʦʮʽʣʴʥʝ, ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʠʚʯʠʪʠ ʜʠʥʘʤʽʢʫ VEGF. 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ʢoʥʮʝʥʪʨʘʮiʾ VEGF (ʨʠʩ. 3.3), ʷʢʠʡ ʚiʜoʙʨʘʞʘʻ 
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iʥʪʝʥʩʠʚʥiʩʪʴ ʘʥʛioʛʝʥʝʟʫ, ʚʩʪʘʥoʚʣʜʝʥo, ʱo ʜo 6-  ʾʛoʜʠʥ ʧiʩʣʷ iʥʜʫʢʮiʾ Iʄ 

ʜʘʥʠʡ ʧoʢʘʟʥʠʢ ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʚiʜ ʢoʥʪʨoʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʏʝʨʝʟ 6  ʛoʜʠʥ  ʚ ʛʨʫʧi ʪʚʘʨʠʥ ʟ Iʄ ʚʤiʩʪ VEGF ʟʨoʩʪʘʚ ʜo 

(126,72Ñ24,05) ʧʛ/ʤʣ i ʜoʩʷʛʘʚ ʤʘʢʩʠʤʘʣʴʥoʛo ʧiʢʫ ʜo ʢiʥʮʷ 1-  ʾ ʜoʙʠ ï 

(220,45Ñ22,13) ʧʛ/ʤʣ. ɼo ʢiʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨiʚʝʥʴ VEGF ʟʥʠʞʫʚʘʚʩʷ ʜo 

(89,74Ñ21,38) ʧʛ/ʤʣ, ʱo ʥʝ ʚiʜʨiʟʥʣ̫oʩʷ ʚiʜ ʥoʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (t=0,91; 

p>0,05). ʋ ʛʨʫʧi ʪʚʘʨʠʥ ʟ Iʄ i ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ ʪʘʢoʞ ʜo 6 ʛoʜʠʥʠ 

ʜoʩʣiʜʞʝʥʥʷ ʩʧoʩʪʝʨiʛʘʣʠ ʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ ʨiʚʥʷ VEGF ʜo (134,86Ñ28,11) 

ʧʛ/ʤʣ ʟ ʜoʩʷʛʥʝʥʥʷʤ ʡoʛo ʤʘʢʩʠʤʫʤʫ ʜo ʢiʥʮ̫ 1-  ʾ ʜoʙʠ ï (288,22Ñ23,46) 

ʧʛ/ʤʣ. ɼʘʣi ʨiʚʝʥʴ VEGF ʥʝʟʥʘʯʥo ʟʥʠʞʫʚʘʚʩʷ i ʜo ʢiʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʪʘʥoʚʠʚ (132,74Ñ19,87) ʧʛ/ʤʣ, ʱo ʚ 2 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʣo ʥoʨʤʘʣʴʥi ʟʥʘʯʝʥʥʷ 

(t=2,8; p<0,05). ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʧoʯʠʥʘʶʯʠ ʟ 1-  ʾ ʜoʙʠ i ʜo ʢiʥʮʷ 

ʩʧoʩʪʝʨʝʞʝʥʥʷ ʚʠʚʯʘʻʤʠʡ ʧoʢʘʟʥʠʢ ʚ ʛʨʫʧi ʪʚʘʨʠʥ ʟ Iʄ ʪʘ 

ʚʥʫʪʨiʰʥoɹʚʝʥʥʠʤoʶ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ ʙʫʚ ʚʠʱʝ, ʥiʞ ʚ ʛʨʫʧi ʢʨʠʩ ʟ Iʄ. 

ɼʘʥʠʡ ʬʘʢʪ ʩʚiʜʯʠʚ ʧʨo ʪʝ, ʱo ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ ʩʪʠʤʫʣʶʻ ʘʥʛioʛʝʥʝʟ, 

ʧiʜʩʠʣʶʻ ʝʢʩʧʨʝʩiʶ VEGF ʧʨoʪʷʛoʤ ʚʩʴoʛo ʧʝʨioʜʫ ʩʧoʩʪʝʨʝʞʝʥʥʷ. 

  

ʈʠʩ. 3.3. ɼʠʥʘʤiʢʘ ʨiʚʥiʚ VEGF (ʧʛ/ʤʣ) ʚ ʨiʟʥi ʪʝʨʤiʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʇʨʠ ʘʥʘʣiʟi ʚʧʣʠʚʫ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʥʘ ʧoʢʘʟʥʠʢʠ ʩʫʜʠʥʥoʛo 

ʪoʥʫʩʫ ʧiʩʣʷ Iʄ ʚʩʪʘʥoʚʣʝʥo, ʱo ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʚʞʝ ʟ 1-  ʾʜoʙʠ ʯʠʥʠʣʘ 

ʚʠʨʘʞʝʥʫ ʚʘʟoʜʠʣʘʪʘʪoʨʥʫ ʜiʶ, ʱo ʟʥʘʭoʜʠʣo ʚiʜoʙʨʘʞʝʥʥʷ ʚ ʧiʜʚʠʱʝʥʥi 

ʨiʚʥʷ NO ʟ oʜʥoʯʘʩʥʠʤ ʟʥʠʞʝʥʥʷʤ ʚʤiʩʪʫ ʚʘʟoʢoʥʩʪʨʠʢʪoʨʘ ʝʥʜoʪʝʣiʥʫ-1. 
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ʍʘʨʘʢʪʝʨʥo, ʱo ʧiʜʚʠʱʝʥʠʡ ʚʤiʩʪ oʢʩʠʜʫ ʘʟoʪʫ ʟʙʝʨiʛʘʣoʩʷ ʜo ʢiʥʮʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʨʠ ʜoʩʣiʜʞʝʥʥi ʢoʥʮʝʥʪʨʘʮiʡ ʧoʭiʜʥʠʭ oʢʩʠʜʫ ʘʟoʪʫ ʚ ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʟ 

ʨiʟʥʠʤʠ ʩʧoʩoʙʘʤʠ ʚʚʝʜʝʥʥʷ ʄʉʂ ʚʠʷʚʣʝʥo, ʱo ʯʝʨʝʟ 1 ʤiʩʷʮʴ ʫ ʢʨʠʩ 1-  ʾi 2-  ʾ

ʛʨʫʧ ʚiʜʙʫʚʘʣoʩʷ ʾʭ ʧiʜʚʠʱʝʥʥʷ ʜo (0,88Ñ0,03) i (0,85Ñ0,02) ʤʢʛ/ʤʣ ʚiʜʧoʚiʜʥo 

(t=6,4, ʨ<0,05). ʋ 3-ʡ, 4-ʡ i 5-ʡ ʛʨʫʧʘʭ ʚʠʷʚʣʝʥo ʙiʣʴʰ ʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ 

ʜoʩʣiʜʞʫʚʘʥoʛo ʧoʢʘʟʥʠʢʘ: (0,99Ñ0,04), (0,96Ñ0,05) i (0,92Ñ0,03) ʤʢʛ/ʤʣ 

ʚiʜʧoʚiʜʥo, ʧʨʠ ʮʴoʤʫ ʚ 3-ʡ ʛʨʫʧi ʚʤiʩʪ NO ʙʫʚ ʚʠʱʝ, ʥiʞ ʚ 5-ʡ ʛʨʫʧi (t=1,99, 

ʨ<0,05). 

 ʊʘʙʣʠʮʷ 3.2 

ʂʦʥʮʝʥʪʨʘʮʾʾ ʤʘʨʢʝʨʽʚ ʘʥʛʽʦʛʝʥʝʟʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʨʠʩ ʯʝʨʝʟ 30 ʜʽʙ 

ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɯʄ 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ  ɻʨʫʧʠ ʪʚʘʨʠʥ 

1(n=20) 2(n=20) 3(n=20) 4(n=20) 5(n=20) 

NO 

(ʤʢʛ/ʤʣ) 

0,58Ñ0,03 0,88Ñ 

0,03 

***  

0,85Ñ    

0,02***  

0,99Ñ 

0,04***  

0,96Ñ 

0,05 

***  

0,92Ñ 

0,03 

***  

VEGF 

(ʧʛ/ʤʣ) 

66,98Ñ12,47 0,88Ñ 

0,03 

***  

0,85Ñ    

0,02***  

0,99Ñ 

0,04***  

0,96Ñ 

0,05 

***  

0,92Ñ 

0,03 

***  

ɽʥʜʦʪʝ- 

ʣʥ̔ 1 

(ʤʦʣʴ/ʤʣ) 

5,1Ñ0,4 5,9Ñ0,2 

* 

5,8Ñ0,2* 4,9Ñ0,2 5,1Ñ0,2 5,0Ñ0,3 

 

ʇʨʠʤiʪʢʘ. ʇʨʠ ʧoʨiʚʥʷʥʥi ʟ ʢoʥʪʨoʣʝʤ: * ï ʨ<0,05; ** ï ʨ<0,01;  

*** ï ʨ<0,001. 

 

ʇoʜiʙʥʘ ʪʝʥʜʝʥʮiʷ ʩʧoʩʪʝʨiʛʘʣʘʩʷ i ʩʪoʩoʚʥo ʢoʥʮʝʥʪʨʘʮiʾ VEGF. ʊʘʢ, ʚ 

1-ʡ i 2-ʡ ʛʨʫʧʘʭ ʡoʛo ʨiʚʝʥʴ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʥoʨʤʘʣʴʥi ʟʥʘʯʝʥʥʷ: 

(89,74Ñ21,38) i (90,11Ñ15,32) ʧʛ/ʤʣ ʚiʜʧoʚiʜʥo (ʨ> 0,05). Oʜʥʘʢ, ʚ 3-ʡ, 4-ʡ i 5-
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ʡ ʛʨʫʧʘʭ ʜoʩʣiʜʞʫʚʘʥʠʡ ʧoʢʘʟʥʠʢ ʙʫʚ ʟʥʘʯʥo ʚʠʱʠʤ ʟʘ ʥoʨʤʫ i ʩʪʘʥoʚʠʚ 

ʚiʜʧoʚiʜʥo (144,22Ñ14,59), (132,74Ñ19,87) i (111,43Ñ12,22) ʧʛ/ʤʣ, ʧʨʠ ʮʴoʤʫ, 

ʟʘ ʘʥʘʣoʛiʻʶ ʟ ʨiʚʥʝʤ oʢʩʠʜʫ ʘʟoʪʫ, ʚ 3-ʡ ʛʨʫʧi ʚʠʟʥʘʯʘʚʩʷ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʨiʚʝʥʴ ʫ ʧoʨiʚʥʷʥʥi ʟ ʪʚʘʨʠʥʘʤʠ 5-  ʾʛʨʫʧoʶ (t=1,97, ʨ<0,05). 

ɸʥʘʣiʟ ʢoʥʮʝʥʪʨʘʮiʾ ʝʥʜoʪʝʣiʥʫ-1 ʧoʢʘʟʘʚ, ʱo ʚ 3-ʡ, 4-ʡ i 5-ʡ ʛʨʫʧʘʭ 

ʯʝʨʝʟ 1 ʤiʩʷʮʴ ʧiʩʣʷ iʥʜʫʢʮiʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨiʚʝʥʴ ʜoʩʣiʜʞʫʚʘʥoʛo ʧoʢʘʟʥʠʢʘ 

ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʚiʜ ʥoʨʤʠ, ʘ ʚ 1-ʡ i 2-ʡ ʛʨʫʧʘʭ ʙʫʚ ʜʝoɦ ʚʠʱʠʤ ʥoʨʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ i ʩʢʣʘʚ (5,9Ñ0,2) i (5,8Ñ0,2) ʤoʣ ʤʣ ʚiʜʧoʚiʜʥo. 

ʅʘʤʠ ʙʫʚ ʚʠʚʝʜʝʥʠʡ ʢoʝʬiʮiʻʥʪ ʢoʤʧʝʥʩʘʮiʾ iʰʝʤiʾ (ʂʂI), ʷʢʠʡ 

ʨoʟʨʘʭoʚʫʚʘʣʠ ʟʘ ʬoʨʤʫʣoʶ: 

ʂʂI=(NOx100+VEGF) / ʝʥʜoʪʝʣiʥ-1 

ʂʂI, ʚʠʚʝʜʝʥʠʡ ʟʘ ʜoʧoʤoʛoʶ ʤʘʪʝʤʘʪʠʯʥoʛo ʘʥʘʣiʟʫ, ʜʘʻ ʤoʞʣʠʚiʩʪʴ 

iʥʪʝʛʨʘʣʴʥo ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥoʩʪi ʢoʤʧʝʥʩʘʮiʾ iʰʝʤiʯʥoʛo ʫʨʘʞʝʥʥʷ. 

ʅʘ ʨʠʩʫʥʢʫ 3.4 ʚiʜoʙʨʘʞʝʥʘ ʜʠʥʘʤiʢʘ ʂʂI ʚ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

 

ʈʠʩ. 3.4. ɼʠʥʘʤʽʢʘ ʂʂɯ ʚ ʨ̔ʟʥʠʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ. 

 

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʙʝʟ ʣiʢʫʚʘʥʥʷ (1-ʘ i 2-ʘ ʛʨʫʧʠ) 

ʚiʜʙʫʚʘʣoʩʷ ʥʝʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ ʂʂI ʜo 30,13 i 30,2 ʫ.oʜ., ʱo ʩʚiʜʯʠʣo ʧʨo 

ʩʧʨoʙʫ oʨʛʘʥiʟʤʫ ʢoʤʧʝʥʩʫʚʘʪʠ ʘʣʴʪʝʨʘʮiʶ ʤioʢʘʨʜʘ. ʋ 3-ʡ, 4-ʡ i 5-ʡ ʛʨʫʧʘʭ 

ʧiʩʣʷ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ ʄʉʂ ʚiʜʙʫʚʘʣoʩʷ ʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ 
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ʜʘʥoʛo ʧoʢʘʟʥʠʢʘ ʚ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ ï ʥʘ 25,1, 20,4 i 16,2 ʫ.oʜ. 

ʚiʜʧoʚiʜʥo. ʇʨʠ ʮʴoʤʫ ʥʘʡʢʨʘʱʠʡ ʝʬʝʢʪ ʙʫʚ oʪʨʠʤʘʥʠʡ ʚ 3-ʡ ʛʨʫʧi ʟ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ. 

 

3.2. ɺʧʣʠʚ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʥʘ iʥʪʝʥʩʠʚʥiʩʪʴ ʇOʃ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫ Iʄ 

ʋ ʪʘʙʣʠʮ̔ 3.3 ʥʘʚʝʜʝʥi ʨʝʟʫʣʴʪʘʪʠ ʜoʩʣiʜʞʝʥʥʷ ʧoʢʘʟʥʠʢiʚ ʇOʃ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʨiʟʥʠʭ ʜoʩʣiʜʥʠʭ ʛʨʫʧ. 

ʊʘʙʣʠʮʷ 3.3 

ʇʦʢʘʟʥʠʢʠ ʇʆʃ ʽ ʘʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ 

ɻʨʫʧʘ 

ɺʤʽʩʪ ʙʽʣʢʽʚ ʧʣʘʟʤʠ ʊɹʂ-ʘʢʪʠʚʦʚʘʥʽ 

ʧʨʦʜʫʢʪʠ, 

ʤʢʤʦʣʴ/ʣ 

ɻʘʧʪʦʛʣʦʙʽʥ, 

ʤʛ/ʜʣ 

ʎʝʨʫʣʦʧʣʘʟʤʽʥ, 

ʤʛ/ʜʣ 

ʂʦʥʪʨʦʣʴ 37Ñ8 13,2Ñ1,1 1,09Ñ0,1 

1 ʛʨʫʧʘ (n=20) 58Ñ6* 15,5Ñ4,1 2,81Ñ0,8* 

2 ʛʨʫʧʘ (n=20) 59Ñ4*  15,2Ñ3,6 2,77Ñ0,6*  

3 ʛʨʫʧʘ (n=20) 47Ñ3 24,3Ñ2,8**
 
 1,55Ñ0,5 

4 ʛʨʫʧʘ (n=20) 50Ñ11 21,5Ñ3,1*  1,74Ñ0,5 

5 ʛʨʫʧʘ (n=20) 52Ñ7*  19,1Ñ2,5*  1,88Ñ0,7 

 

ʇʨʠʤiʪʢʠ: ʈoʟʙiʞʥiʩʪʴ ʤiʞ ʥoʨʤoʶ i ʛʨʫʧoʶ ʜoʩʪoʚiʨʥʘ ( p<0,05) ï *. 

ʈoʟʙiʞʥiʩʪʴ ʤiʞ ʥoʨʤoʶ i ʛʨʫʧʧo ʁʜoʩʪoʚiʨʥʘ (p<0,001) ï **.  

 

ɺ ʭoʜi ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʙʫʣo ʚʠʷʚʣʝʥo, ʱo ʜʣʷ 

iʰʝʤiʟoʚʘʥoʛo ʤioʢʘʨʜʘ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣo ʧiʜʚʠʱʝʥʥʷ ʘʥʘʝʨoʙʥoʛo oʙʤiʥʫ i 

ʛiʧoʢʩiʯʥʠʡ ʪʠʧ ʤʝʪʘʙoʣiʟʤʫ. Oʜʥʘʢ, ʥʘʚiʪʴ ʤʘʢʩʠʤʘʣʴʥo ʧoʩʠʣʝʥʠʡ 

ʤʝʪʘʙoʣiʟʤ ʥʝ ʟʜʘʪʥʠʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʭʠʱʘʪʠ ʚʞʝ ʧoʰʢoʜʞʝʥʠʡ ʤioʢʘʨʜ i 
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ʛiʧoʢʩiʷ ʟʘʢoʥoʤiʨʥo ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʘʮiʶ ʧʨoʮʝʩiʚ ʇOʃ. 

ʊʘʢ, ʧʨʠ ʤoʜʝʣʶʚʘʥʥi Iʄ ʚiʜʙʫʚʘʣoʩʷ ʥʘʢoʧʠʯʝʥʥʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨoʜʫʢʪiʚ (ʪʘʙʣ. 3.3) ʟ (1,09Ñ0,1) ʜo (2,81Ñ0,8) ʤʢʤoʣʴ/ʣ (t=2,13, ʨ<0,05). ʋ 

ʛʨʫʧi ʪʚʘʨʠʥ ʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʻ  ʁʄʉʂ ʜʘʥʠʡ ʧoʢʘʟʥʠʢ ʜoʨiʚʥʶʚʘʚ (1,74Ñ0,5) 

ʤʢʤoʣʴ/ʣ, ʱo ʜoʩʪoʚiʨʥo ʥʝ ʚiʜʨiʟʥʷʣoʩʷ ʚiʜ ʟʥʘʯʝʥʴ, oʪʨʠʤʘʥʠʭ ʫ ʟʜoʨoʚʠʭ 

ʪʚʘʨʠʥ (t=1,11, p> 0,05). ɿʘ ʘʙʩoʣʶʪʥʠʤ ʧʨʠʨoʩʪoʤ ʜoʩʣiʜʞʫʚʘʥʠʡ ʧoʢʘʟʥʠʢ 

ʙʫʚ ʥʘ 1,2 ʤʢʤoʣʴ/ʣ ʥʠʞʯʝ, ʥiʞ ʧʨʠ Iʄ, ʘʣʝ ʚʠʱʝ ʥoʨʤʠ, ʱo ʩʚiʜʯʠʣo ʧʨo 

ʤiʥiʤiʟʘʮiʶ ʰʢiʜʣʠʚoʛo ʯʠʥʥʠʢʘ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ i ʟʥʠʞʝʥʷ 

iʥʪʝʥʩʠʚʥoʩʪi ʇOʃ. 

ɼoʩʣiʜʞʝʥʥʷ oʢʩʠʜʘʥʪʥoʾ i ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤ ʫ ʪʚʘʨʠʥ 2-ʾ ʛʨʫʧʠ 

ʧoʢʘʟʘʣo, ʱo ʨiʚʝʥʴ ʛʘʧʪoʛʣoʙiʥʫ ʩʪʘʥoʚʠʚ (59Ñ4) ʤʛ/ʜʣ, ʱo ʥʘʙʘʛʘʪo 

ʧʝʨʝʚʠʱʫʚʘʣo ʥoʨʤʫ (t=2,1, p<0,05). ʂoʥʮʝʥʪʨʘʮiʷ ʮʝʨʫʣoʧʣʘʟʤiʥʫ ʙʫʣʘ ʚ 

ʤʝʞʘʭ ʥoʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ i ʜoʨiʚʥʶʚʘʣʘ (15,2Ñ3,6) ʤʛ/ʜʣ, ʘ ʚʤiʩʪ ʊɹʂ-

ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ ʟʨoʩʪʘʚ ʜo (2,77Ñ0,6) ʤʢʤoʣʴ/ʣ. ʊʘʢʠʤ ʯʠʥoʤ, ʚ 1-ʡ i 2-ʡ 

ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʧʨʝʚʘʣʶʚʘʣʠ ʧʨoʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ ʤʝʤʙʨʘʥ ʢʣiʪʠʥ, ʱo 

ʧʨoʷʚʣʷʣoʩʷ ʧiʜʚʠʱʝʥʥʷʤ ʨiʚʥʷ ʛʘʧʪoʛʣoʙiʥʫ i ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ ʟ 

ʥʝʟʤiʥʝʥʠʤ ʤʘʨʢʝʨoʤ ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤʠ ï ʨiʚʥʝʤ ʮʝʨʫʣoʧʣʘʟʤiʥʫ. 

ʋ 3-ʡ ʛʨʫʧi ʪʚʘʨʠʥ ʨiʚʝʥʴ ʛʘʧʪoʛʣoʙiʥʫ iʩʪoʪʥo ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʚiʜ ʥoʨʤʠ 

(50Ñ11) i (52Ñ7), ʷʢ i ʩʠʨoʚʘʪʢoʚʘ ʢoʥʮʝʥʪʨʘʮiʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ 

(1,74Ñ0,5) i (1,88Ñ0,7), ʧʨʠ ʮʴoʤʫ ʨiʚʝʥʴ ʮʝʨʫʣoʧʣʘʟʤiʥʫ ʧiʜʚʠʱʫʚʘʚʩʷ ʜo 

(24,3Ñ2,8) ʤʛ/ʜʣ (t=3,7, p<0,01). ɺ 4-ʡ i 5-ʡ ʛʨʫʧʘʭ ʩʧoʩʪʝʨiʛʘʣʘʩʷ ʘʥʘʣoʛiʯʥʘ 

ʪʝʥʜʝʥʮiʷ: ʛʘʧʪoʛʣoʙʠʥ i ʊɹʂ-ʘʢʪʠʚʥi ʧʨoʜʫʢʪʠ ʙʫʣʠ ʚ ʥoʨʤi, ʘ ʮʝʨʫʧʣʘʟʤiʥ 

ʧiʜʚʠʱʫʚʘʚʩʷ ʜo (21,5Ñ3,1) i (19,1Ñ2,5) ʤʛ/ʜʣ ʚiʜʧoʚiʜʥo (t=2,5 i 2,2;  

p<0,05). 

ʊʘʢʠʤ ʯʠʥoʤ, ʥʘʢoʧʠʯʝʥʥʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ i ʢoʤʧʝʥʩʘʪoʨʥʝ 

ʧiʜʚʠʱʝʥʥʷ ʚʤiʩʪʫ ʮʝʨʫʣoʧʣʘʟʤiʥʫ i ʛʘʧʪoʛʣoʙiʥʫ ʩʚiʜʯʠʣo ʧʨo ʟʨʠʚ 

ʢoʤʧʝʥʩʘʪoʨʥʠʭ ʤʝʭʘʥiʟʤiʚ. ʇʨʠ ʬoʨʤʫʚʘʥʥi ʚʝʣʠʢoʾ ʟoʥʠ Iʄ ʚiʜʙʫʚʘʣoʩʷ 

ʨʫʡʥʫʚʘʥʥʷ ʤʝʤʙʨʘʥ ʢʘʨʜioʤioʮʠʪiʚ i ʘʢʪʠʚʘʮiʷ ʇOʃ, ʱo ʚiʜoʙʨʘʞʘʣoʩʷ ʚ 

ʧiʜʚʠʱʝʥʥi ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ ʚʠʢʣʠʢʘʣʘ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʢoʥʮʝʥʪʨʘʮiʾ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ. ʇʨʠ ʚʠʚʯʝʥʥi ʨiʚʥʷ ʙiʣʢiʚ 
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ʧʣʘʟʤʠ ʟ ʘʥʪʠoʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚoʩʪʷʤʠ ʚʩʪʘʥoʚʣʝʥo, ʱo ʧʨʠ Iʄ ʟʥʘʯʫʱʝ 

ʧiʜʚʠʱʫʚʘʚʩʷ ʨiʚʝʥʴ ʛʘʧʪoʛʣoʙiʥʫ. ʋ ʛʨʫʧi ʪʚʘʨʠʥ ʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ 

ʚiʜʟʥʘʯʝʥo ʤʝʥʰ ʚʠʨʘʞʝʥʝ ʧiʜʚʠʱʝʥʥʷ ʜoʩʣiʜʞʫʚʘʥʠʭ ʧoʢʘʟʥʠʢiʚ, ʱo, 

ʤoʞʣʠʚo, ʙʫʣo ʧoʚ'ʷʟʘʥo ʟi ʟʤʝʥʰʝʥʥʷʤ ʘʣʴʪʝʨʘʮiʾ ʤioʢʘʨʜʘ, ʚʠʢʣʠʢʘʥoʾ 

iʰʝʤiʻʶ. Oʪʨʠʤʘʥi ʜʘʥi ʩʚiʜʯʘʪʴ ʪʘʢoʞ ʧʨo ʤoʞʣʠʚʫ ʘʢʪʠʚʘʮiʶ ʧʝʨʝʢʠʩʥoʛo 

ʛʝʤoʣiʟʫ ʝʨʠʪʨoʮʠʪiʚ, ʚʠʢʣʠʢʘʥoʛo ʛiʧoʢʩiʻʶ. ʄʘʡʞʝ ʜʚoʨʘʟoʚʝ ʧiʜʚʠʱʝʥʥʷ 

ʮʝʨʫʣoʧʣʘʟʤiʥʫ ʚ ʛʨʫʧi ʪʚʘʨʠʥ ʟ Iʄ i ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ ʩʚiʜʯʠʣo ʧʨo 

ʩʪʠʤʫʣʷʮiʶ ʪʨʘʥʩʧʣʘʥʪoʚʘʥʠʤʠ ʄʉʂ ʬʘʢʪoʨiʚ ʧʨʠʨoʜʥʠʭ ʩʠʩʪʝʤ 

ʘʥʪʠoʢʩʠʜʘʥʪʥoʛo ʟʘʭʠʩʪʫ ʪʘʢ ʷʢ ʮʝʨʫʣoʧʣʘʟʤiʥ ʟʘʭʠʱʘʻ ʤioʢʘʨʜ ʚiʜ 

ʧʨooʢʩʠʜʘʥʪʥoʾ ʜiʾ ʜʚoʚʘʣʝʥʪʥoʛo ʟʘʣiʟʘ i, ʷʢ ʥʘʩʣiʜoʢ, ʛʘʣʴʤʫʻ ʧʨoʮʝʩʠ 

ʇOʃ). ʊʘʢʠʤ ʯʠʥoʤ, ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ ʟʥʘʯʥo oʙʤʝʞʫʻ ʰʚʠʜʢiʩʪʴ ʇOʃ i 

ʟʥʠʞʫʻ ʝʢʩʧʨʝʩiʶ ʘʥʪʠoʢʩʠʜʘʥʪʥʠʭ ʙiʣʢiʚ ʧʣʘʟʤʠ ʢʨoʚi. 

ɿ ʤʝʪoʶ ʚʠʟʥʘʯʝʥʥʷ iʥʪʝʛʨʘʣʴʥoʾ ʬʫʥʢʮiʾ oʢʩʠʜʘʥʪʥoʾ i 

ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤ ʙʫʚ ʨoʟʨoʙʣʝʥʠʡ i ʚʠʢoʨʠʩʪʘʥʠʡ ʢoʝʬiʮiʻʥʪ 

oʢʩʠʜʘʥʪʥo-ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤʠ (ʂOɸʉ), ʷʢʠʡ ʨoʟʨʘʭoʚʫʚʘʣʠ ʟʘ 

ʬoʨʤʫʣoʶ: 

ʂOɸʉ=ʛʘʧʪoʛʣoʙiʥ+(ʊɹʂʘʢʪ.*100)/ʮʝʨʫʣoʧʣʘʟʤiʥ (ʫ.oʜ) 

ɼʠʥʘʤiʢʘ ʂOɸʉ ʚ ʛʨʫʧʘʭ ʣʘʙoʨʘʪoʨʥʠʭ ʪʚʘʨʠʥ ʚiʜoʙʨʘʞʝʥʘ ʥʘ  

ʨʠʩʫʥʢʫ 3.5. 

 

ʈʠʩ. 3.5. ʇʦʢʘʟʥʠʢʠ ʂʆɸʉ ʚ ʛʨʫʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 
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Oʪʨʠʤʘʥi ʜʘʥi ʩʚiʜʯʘʪʴ, ʱo ʧʨʠ Iʄ ʙʝʟ ʣiʢʫʚʘʥʥʷ ʚiʜʙʫʚʘʣoʩʷ 

ʧʝʨʝʚʘʞʘʥʥʷ ʘʣʴʪʝʨʘʮiʾ i, ʚiʜʧoʚiʜʥo, ʘʢʪʠʚʘʮiʷ oʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤʠ. 

ɸʥʪʠoʢʩʠʜʘʥʪʥʘ ʞ ʩʠʩʪʝʤʘ ʥʝ ʚʩʪʠʛʘʣʘ ʢoʤʧʝʥʩʫʚʘʪʠ ʨʫʡʥʫʚʘʥʥʷ i 

ʥʝʡʪʨʘʣiʟʫʚʘʪʠ ʘʛʝʥʪʠ ʢʘʪʘʙoʣiʟʤʫ, ʱo ʧʨʠʟʚoʜʠʣo ʜo ʟʥʘʯʥoʛo ʟʨoʩʪʘʥʥʷ 

ʂOɸʉ. ʂʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪiʢʘ ʟʥʘʯʥo ʩʪʘʙiʣiʟʫʚʘʣʘ ʧoʢʘʟʥʠʢʠ ʂOɸʉ, 

ʱo ʧʨoʷʚʣʷʣoʩʷ ʚ ʟʥʘʯʥoʤʫ ʡoʛo ʟʥʠʞʝʥʥi. ʇʨʠ ʮʴoʤʫ ʥʘʡʢʨʘʱi ʨʝʟʫʣʴʪʘʪʠ 

ʙʫʣʠ oʪʨʠʤʘʥi ʫ ʪʚʘʨʠʥ ʧiʩʣʷ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʛo ʚʚʥʝʜʝʥʥʷ ʄʉʂ.   

ʉʪʫʧiʥʴ ʧoʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʘ ʧʨʠ iʥʬʘʨʢʪi oʮiʥʶʚʘʣʠ ʟʘ ʨiʚʥʝʤ 

ʢʘʨʜioʩʧʝʮiʬiʯʥʠʭ ʬʝʨʤʝʥʪiʚ ʢʨʝʘʪiʥiʥʢiʥʘʟi (ʄɺ-ʂʂ) i 

ʘʩʧʘʨʪʘʪʘʤioʪʨʘʥʩʬʝʨʘʟʠ ɸʩʊ (ʪʘʙʣ. 3.4). 

 ʊʘʙʣʠʮʷ 3.4 

ɹʽʦʭʽʤʽʯʥʽ ʤʘʨʢʝʨʠ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ   

ɻʨʫʧʘ 

ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ 

ʄɺ-ʂʂ, ɽ/ʣ 
ɸʩʊ, 

ʆʜ./ʣ 

ɸɼɸ, 

ʥʤʦʣʴ/ʭʚĿ/ʤʣ 
ʃɼɻ, ʆʜ./ʣ 

ʢʦʥʪʨʦʣʴ 5125Ñ123 150Ñ22 102Ñ22 780Ñ11
 
**  

1(n= 20) 7700Ñ140* 273Ñ15* 170Ñ28* 1071Ñ25
 
**  

2(n= 20) 7654Ñ118* 275Ñ12* 167Ñ19* 1123Ñ22
 
**  

3(n= 20) 5381Ñ112 265Ñ17* 84Ñ17* 665Ñ17
 
 

4(n= 20) 5855,5Ñ129
 
**  262Ñ28* 83Ñ11* 671Ñ10 

5(n= 20) 5755,5Ñ129
 
**  267Ñ11* 82Ñ15* 669Ñ11

 
**  

 

ʇʨʠʤiʪʢʠ: ʈoʟʙiʞʥoʩʪi ʤiʞ ʥoʨʤoʶ i ʛʨʫʧoʶ ʜoʩʪoʚiʨʥʘ (p<0,05) ï *;  

ʈoʟʙiʞʥoʩʪi ʤiʞ ʥoʨʤoʶ i ʛʨʫʧo  ʁʜoʩʪoʚiʨʥʘ (p<0,001) ï ** . 
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 ʗʢ ʩʚiʜʯʘʪʴ ʥʘʚʝʜʝʥi ʚ ʪʘʙʣʠʮʽ 3.4 ʜʘʥi, ʚʞʝ ʯʝʨʝʟ ʜoʙʫ ʧiʩʣʷ 

ʧʨʠʧʠʥʝʥʥʷ ʢʨoʚoʪoʢʫ ʚʠʥʠʢʘʣo ʟʥʘʯʥʝ ʧiʜʚʠʱʝʥʥʷ ʨiʚʥʷ ʄɺ-ʂʂ ʟ 

(5125Ñ123) ʜo (7700Ñ140) ɽ/ʣ (t=13,8; p<0,001), ʱo ʩʚiʜʯʠʣo ʧʨo ʬoʨʤʫʚʘʥʥʷ 

ʚʝʣʠʢoʛo oʩʝʨʝʜʢʫ ʫʰʢoʜʞʝʥʥʷ. ɿʥʘʯʝʥʥʷ ʄɺ-ʂʂ ʙʫʣʠ ʧiʜʚʠʱʝʥi ʫ ʚʩiʭ 

ʛʨʫʧʘʭ ʪʚʘʨʠʥ, ʢʨiʤ 3-ʾ, ʚ ʷʢiʡ ʚʤiʩʪ ʬʝʨʤʝʥʪʫ ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʚiʜ ʥoʨʤʠ. 

ɿʥʘʯʥʝ ʟʙiʣʴʰʝʥʥʷ ʢoʥʮʝʥʪʨʘʮiʾ ʄɺ-ʂʂ ʚiʜʟʥʘʯʘʣoʩʷ ʚ 1-ʡ i 2-ʡ ʛʨʫʧʘʭ ʢʨʠʩ, 

ʧʨʠ ʮʴoʤʫ iʩʪoʪʥʠʭ ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʮʠʤʠ ʛʨʫʧʘʤʠ ʚʠʷʚʣʝʥo ʥʝ ʙʫʣo. ʈiʚʝʥʴ 

ʄɺ-ʂʂ ʚ 4-ʡ i 5-ʡ ʛʨʫʧʘʭ ʜʝʱo ʧʝʨʝʚʠʱʫʚʘʚ ʥoʨʤʫ ï (5855,5Ñ129) i 

(5755,5Ñ129) ɽ/ʣ ʚiʜʧoʚiʜʥo (t=4 i 4,8; p<0,01). 

ʄʝʥʰ ʩʧʝʮʠʬiʯʥʠʤ ʤʘʨʢʝʨoʤ oʙ'ʻʤʫ Iʄ ʚʠʷʚʠʣʘʩʷ ɸʩʊ. ʈiʚʝʥʴ ʮʴoʛo 

ʬʝʨʤʝʥʪʫ ʫ ʚʩiʭ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʙʫʚ ʚʠʱʠʡ ʟʘ ʥoʨʤʫ, ʱo ʩʚiʜʯʠʣo ʧʨo 

ʥʝʢʨoʟ ʢʘʨʜioʤioʮʠʪiʚ. ʇʨʠ ʘʥʘʣiʟi ʢoʥʮʝʥʪʨʘʮiʾ ʜʘʥoʛo ʧoʢʘʟʥʠʢʘ ʩʝʨʝʜ ʛʨʫʧ 

ʪʚʘʨʠʥ ʥʘʡʙiʣʴʰ ʚʠʩoʢi ʮʠʬʨʠ ʚʠʷʚʣʝʥi ʫ 2-ʡ ʛʨʫʧi, ʘ ʥʘʡʙiʣʴʰ ʥʠʟʴʢi ï  

ʚ 4-ʡ. ʋ 2-ʡ ʛʨʫʧi ʨiʚʝʥʴ ɸʩʊ ʧiʜʚʠʱʫʚʘʚʩʷ ʟ (150Ñ22) ʜo (275Ñ12) Oʜ./ʣ 

(p<0,05), ʚ 4-ʡ ʛʨʫʧi ʜʘʥʠʡ ʧoʢʘʟʥʠʢ ʜoʨiʚʥʶʚʘʚ (262Ñ28) Oʜ./ʣ, ʱo iʩʪoʪʥo 

ʥʝ ʚiʜʨiʟʥʷʣoʩʷ ʚiʜ ʧoʢʘʟʥʠʢiʚ 1-ʾ ʛʨʫʧʠ (ʧʨʠ t=0,35; p>0,05) i ʙʫʣo ʟʥʘʯʥo 

ʚʠʱʝ ʥoʨʤʠ (t=3,1; p<0,01). ʊʘʢʠʤ ʯʠʥoʤ, ʧʨʠ ʚʝʣʠʢoʤʫ Iʄ ʚiʜʙʫʚʘʣoʩʷ 

ʧiʜʚʠʱʝʥʥʷ ʄɺ-ʂʂ i ɸʉʊ, ʧʨoʪʝ ʚiʜʥoʩʥo ʨoʟʤiʨiʚ ʥʝʢʨoʟʫ ʄɺ-ʂʂ ʻ 

ʧʨoʛʥoʩʪʠʯʥo ʙiʣʴʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪoʨoʤ, ʘ ʟʘ ʨiʚʥʝʤ ɸʩʊ ʤoʞʥʘ ʪiʣʴʢʠ 

ʧiʜʪʚʝʨʜʠʪʠ ʥʘʷʚʥiʩʪʴ ʥʝʢʨoʟʫ ʤioʢʘʨʜʘ.  ʇʨʠ ʘʥʘʣiʟi ʢoʥʮʝʥʪʨʘʮiʾ ʄɺ-ʂʂ ʚ 

ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʚʠʷʚʣʝʥo, ʱo ʧiʩʣʷ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ oʙôʻʤ 

ʧoʰʢoʜʞʝʥʥʷ ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ ʙʫʚ ʤʝʥʰʠʤ, ʥiʞ ʚ ʛʨʫʧʘʭ ʢʨʠʩ ʙʝʟ ʣiʢʫʚʘʥʥʷ. 

ʇʨo ʨiʚʝʥʴ ʢʠʩʥʝʚoʛo ʧoʩʪʘʯʘʥʥʷ ʢʘʨʜioʤioʮʠʪiʚ ʩʫʜʠʣʠ ʟʘ ʘʢʪʠʚʥiʩʪʶ 

ʘʜʝʥoʟiʥʜʝʟʘʤiʥʘʟʠ (ɸɼɸ) ʝʨʠʪʨoʮʠʪiʚ i ʣʘʢʪʘʪʜʝʛiʜʨoʛʝʥʘʟʠ (ʃɼɻ) ʧʣʘʟʤʠ 

ʢʨoʚi. ɿʘʭʠʩʥi ʝʬʝʢʪʠ ʘʜʝʥoʟʠʥʫ ʧʨʠ iʰʝʤiʾ ʧoʢʘʟʘʥi ʚ ʯʠʩʣʝʥʥʠʭ ʨoʙoʪʘʭ. 

ɺiʜoʤo, ʱo ɸɼɸ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨoʣʴ ʧʨʠ ʛʠʧoʢʩʠʯʥoʤʫ ʪʠʧi ʤʝʪʘʙoʣiʟʤʫ. 

ʅʘʙʘʛʘʪo ʤʝʥʰʝ iʥʬoʨʤʘʮiʾ ʧʨo ʟʤiʥʫ ʘʢʪʠʚʥoʩʪi ɸɼɸ ʚ ʝʨʠʪʨoʮʠʪʘʭ. 

ʋ ʥʘʰoʤʫ ʜoʩʣiʜʞʝʥʥi ʥʝ ʙʫʣo ʚʩʪʘʥoʚʣʝʥo ʜoʩʪoʚiʨʥʠʭ ʚiʜʤiʥʥoʩʪʝʡ 

ʘʢʪʠʚʥoʩʪi ɸɼɸ ʤiʞ ʛʨʫʧʘʤʠ ʟʜoʨoʚʠʭ ʪʚʘʨʠʥ i ʢʨʠʩ ʟ Iʄ ï (102Ñ32) i 

(170Ñ48) ʥʤoʣʴ/ʭʚ./ʤʣ. ʚiʜʧoʚiʜʥo (ʧʨʠ t=1,17; p>0,05). ʊʘʢ ʩʘʤo ʥʝ ʚʠʷʚʣʝʥo 
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ʡ ʨiʟʥʠʮi ʚ ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʟ Iʄ i Iʄ ʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ ï (83Ñ31) 

ʥʤoʣʴ/ʭʚ./ʤʣ (t=1,5; p>0,05). 

ɿʥʘʯʝʥʥʷ ʃɼɻ ʚ ʛʨʫʧi ʟ Iʄ ʙʫʣʠ ʟʥʘʯʥo ʚʠʱʠʤʠ, ʥiʞ ʚ ʛʨʫʧi ʟʜoʨoʚʠʭ 

ʪʚʘʨʠʥ: (1071Ñ25) i (780Ñ11) Oʜ./ʣ ʚiʜʧoʚiʜʥo (ʧʨʠ t=10,7; p<0,001). ɺ 4-ʡ 

ʛʨʫʧi ʧoʢʘʟʥʠʢ ʜoʨiʚʥʶʚʘʚ (671Ñ10) ɽ/ʣ, ʱo ʙʫʣo ʥʘʙʘʛʘʪo ʥʠʞʯʝ, ʥiʞ ʚ ʛʨʫʧi 

ʪʚʘʨʠʥ ʟ Iʄ (t=2,1; p<0,05). ʈiʚʥi ʃɼɻ ʪʘʢoʞ ʟʥʘʯʥo ʚiʜʨiʟʥʷʣʠʩʷ ʤiʞ 

ʛʨʫʧʘʤʠ ʙʝʟ ʚʠʢoʨʠʩʪʘʥʥʷ ʄʉʂ i ʛʨʫʧʘʤʠ ʟ ʢʣiʪʠʥʥoʶ ʪʝʨʘʧiʻʶ. ʊʘʢ, ʫ 2 

ʛʨʫʧi ʢoʥʮʝʥʪʨʘʮiʷ ʜoʩʣiʜʞʫʚʘʥoʛo ʬʝʨʤʝʥʪʫ ʙʫʣʘ ʚʠʱoʶ ʟʘ ʥoʨʤʫ i 

ʩʪʘʥoʚʠʣʘ (1123Ñ22) Oʜ./ʣ (t=13,9; p<0,001). ʋ 3 ʛʨʫʧi ʜʘʥʠʡ ʧoʢʘʟʥʠʢ ʙʫʚ 

ʥʠʞʯʝ ʥoʨʤʠ i ʜoʨiʚʥʶʚʘʚ (665Ñ17) (t=5,7; p<0,05). 

ɿʥʠʞʝʥʥʷ ʘʢʪʠʚʥoʩʪi ʃɼɻ ʧoʙiʯʥo ʩʚiʜʯʠʣo ʧʨo ʟʙiʣʴʰʝʥʥʷ 

oʢʩʠʛʝʥʘʮiʾ ʤioʢʘʨʜʘ i ʘʢʪʠʚʘʮiʾ ʘʝʨoʙʥʠʭ ʰʣʷʭiʚ oʢʠʩʣʝʥʥʷ ʝʥʝʨʛoʜʘʶʯʠʭ 

ʩʫʙʩʪʨʘʪiʚ. 

ɿʘʣʫʯʝʥʠʡ ʚ ʢʘʪʘʙoʣiʟʤ ʧʫʨʠʥoʚʠʭ ʥʫʢʣʝoʟʠʜiʚ ʬʝʨʤʝʥʪ ɸɼɸ 

ʣoʢʘʣiʟoʚʘʥʠʡ ʚ ʮʠʪoʧʣʘʟʤi ʢʣiʪʠʥ ʫʩiʭ ʪʢʘʥʠʥ i ʢʘʪʘʣiʟʫʻ ʜʝʟʘʤiʥʫʚʘʥʥʷ 

ʘʜʝʥoʟiʥiʥʘ i ʧʝʨʝʪʚoʨʝʥʥʷ ʡoʛo ʚ iʥoʟʠʥ, ʘ ʜʝʟoʢʩiʘʜʝʥoʟʠʥʘ ï ʚ 

oʢʩiʘʜʝʥoʟʠʥ. ɿʙiʣʴʰʝʥʥʷ ʰʚʠʜʢoʩʪi ʜʝʟʘʤiʥʫʚʘʥʥʷ ʘʜʝʥoʟʠʥʫ ʧʝʨʝʰʢoʜʞʘʻ 

ʘʜʝʥoʟiʥʢiʥʘʟʥiʡ ʨʝʘʢʮiʾ, ʱo ʧoʩʠʣʶʻ ʝʥʝʨʛoʜʝʬiʮʠʪ. ʅʘʢoʧʠʯʝʥʥʷ 

ʛʠʧoʢʩʘʥʪʠʥʘ, ʚ ʷʢʠʡ ʧʝʨʝʪʚoʨʶʻʪʴʩʷ ʘʜʝʥoʟiʥ ʧiʩʣʷ ʜʝʟʘʤiʥʫʚʘʥʥʷ, ʧiʜʩʠʣʶʻ 

ʨʝʘʢʮiʾ ʚiʣʴʥoʨʘʜʠʢʘʣʴʥoʛo oʢʠʩʣʝʥʥʷ ʟʘ ʫʯʘʩʪʶ ʢʩʘʥʪʠʥoʢʩʠʜʘʟʠ. 

ʉʪʠʤʫʣʷʮiʷ ʘʜʝʥoʟʠʥoʤ ʧoʩʪʩʠʥʘʧʪʠʯʥʠʭ ɸ1-ʘʜʝʥoʟʠʥoʚʠʭ 

ʨʝʮʝʧʪoʨiʚ, ʣoʢʘʣiʟoʚʘʥʠʭ ʚ ʧʫʨʠʥʝʨʛiʯʥʠʭ ʩiʥʘʧʩʘʭ, ʨoʟʪʘʰoʚʘʥʠʭ ʥʘ 

ʢʣiʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ ʩʢoʨoʯʫʚʘʣʴʥʠʭ ʢʘʨʜioʤioʮʠʪiʚ ʧʝʨʝʜʩʝʨʜʴ i ʰʣʫʥoʯʢiʚ 

ʩʝʨʮʷ, ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʚʤiʩʪʫ ʚ ʥʠʭ ʮɸʄʌ i, oʪʞʝ, ʟʥʠʞʝʥʥʷ 

ʩʢoʨoʪʣʠʚoʩʪi ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ, ʪoʙʪo ʨʝʘʣiʟʫʻʪʴʩʷ ʥʝʛʘʪʠʚʥʫ iʥoʪʨoʧʥʫ ʜiʶ 

ʘʜʝʥoʟʠʥʫ. ɼʞʝʨʝʣoʤ ʘʜʝʥoʟiʥʫ ʝʨʠʪʨoʮʠʪiʚ ʻ ʢʘʪʘʙoʣiʟʤ ɸʄʌ. ʄoʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱo ʛʘʣʴʤʫʚʘʥʥʷ ʥʝʢoʤʧʝʥʩoʚʘʥoʛo ʨoʟʧʘʜʫ ɸʊʌ ʚ ʝʨʠʪʨoʮʠʪʘʭ 

ʟʤʝʥʰʫʻ ʨiʚʝʥʴ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ɸɼɸ. ɿʥʠʞʝʥʥʷ ʘʢʪʠʚʥoʩʪi ʬʝʨʤʝʥʪʫ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʟʙʝʨiʛʘʻ ʧʫʣ ʘʜʝʥoʟʠʥʫ i ʻ ʭoʨoʰoʶ ʧʨoʛʥoʩʪʠʯʥʠʤ 

oʟʥʘʢoʶ. 
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3.3. ʈʝʟʫʣʴʪʘʪʠ ʤʘʢʨoʩʢoʧiʯʥoʛo i ʫʣʴʪʨʘʟʚʫʢoʚoʛo ʜoʩʣiʜʞʝʥʥʷ 

ʩʝʨʮʷ ʢʨʠʩ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ Iʄ 

ɺ ʜʘʥoʤʫ ʧiʜʨoʟʜiʣi ʜʠʩʝʨʪʘʮiʾ ʧʨoʘʥʘʣiʟoʚʘʥi ʨʝʟʫʣʴʪʘʪʠ 

ʤʘʢʨoʩʢoʧiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʩʝʨʮʷ, ʷʢi ʟiʩʪʘʚʣʝʥi ʟ ʜʘʥʠʤʠ ʫʣʴʪʨʘʟʚʫʢoʚoʛo 

ʜoʩʣiʜʞʝʥʥʷ. 

ʇʨʠ ʜoʩʣiʜʞʝʥʥi ʤʘʩʠ ʪiʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ (ʪʘʙʣ.3.5) 

ʚʠʷʚʣʝʥo, ʱo ʫ ʚʩiʭ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʨiʟʥʠʮi ʚ ʧoʨiʚʥʷʥʥi ʟ ʛʨʫʧoʶ 

ʢoʥʪʨoʣʶ ʥʝ ʙʫʣo. 

ʇʨʠ ʚʠʚʯʝʥʥi ʧoʢʘʟʥʠʢiʚ ʤʘʩʠ ʩʝʨʮʷ (HW) ʪʚʘʨʠʥ ʪʘʢoʞ ʚiʜʟʥʘʯʠʣʠ 

ʚiʜʩʫʪʥiʩʪʴ ʩʫʪʪʻʚoʾ ʨiʟʥʠʮi ʚ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʚ ʧoʨiʚʥʷʥʥi ʟ 

ʢoʥʪʨoʣʝʤ.  

ɺʠʟʥʘʯʘʣʠ ʪʘʢoʞ ʤʘʩʫ ʣiʚoʛo ʰʣʫʥoʯʢʘ (LW) i ʢoʝʬiʮiʻʥʪʠ HW / BW i 

LW / BW (ʪʘʙʣ. 3.5). 

ʊʘʙʣʠʮʷ 3.5 

 ʄʦʨʬʦʤʝʪʨʠʯʥ ̔ʧʦʢʘʟʥʠʢʠ ʩʝʨʮ ̫ʢʨʠʩ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʽʥʬʘʨʢʪʦʤ 

ʤʽʦʢʘʨʜʘ 

 

ʇʨʠʤiʪʢʘ: ʩʪʘʪʠʩʪʠʯʥʘ ʜoʩʪoʚiʨʥiʩʪʴ ʧoʢʘʟʥʠʢiʚ ʥʘʚʝʜʝʥʘ ʚ ʪʝʢʩʪi. 

 

ʇʦʢʘʟʥʠʢ 

ɻʨʫʧʠ 

ʂʦʥʪʨʦʣʴ 
1 

(n=20) 

2  

(n=20) 

3 

(n=20) 

4 

(n=20) 

5 

(n=20) 

BW ï ʤʘʩʘ 

ʪʣ̔ʘ (ʛ) 
302,4Ñ13,2 

301,5Ñ

12,8 

300Ñ 

14,3 

302,8Ñ1

2,2 

300Ñ 

14,2 

302,1Ñ

11,5 

HW ï ʤʘʩʘ 

ʩʝʨʮ ̫(ʛ) 
1,064Ñ0,025 

1,029Ñ

0,012 

1,032Ñ 

0,014 

1,062Ñ0

,016 

1,054Ñ

0,02 

1,036Ñ

0,014 

LW ï ʤʘʩʘ 

ʃʐ (ʛ) 
0,62Ñ0,05 

0,48Ñ 

0,018 

0,47Ñ 

0,014 

0,61Ñ 

0,019 

0,6Ñ 

0,05 

0,51Ñ 

0,014 

HW/BW 

(ʛ/ʛ) 
0,354Ñ0,019 

0,345Ñ

0,021 

0,347Ñ 

0,03 

0,353Ñ0

,02 

0,355Ñ

0,02 

0,351Ñ

0,013 

LW/BW 

(ʛ/ʛ) 
0,2Ñ0,02 

0,16Ñ 

0,01 

0,16Ñ 

0,02 

0,19Ñ 

0,02 

0,2Ñ 

0,02 

0,16Ñ 

0,01 
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ɺ 1-ʡ ʛʨʫʧi ʤʘʩʘ ʃʐ ʜoʨiʚʥʶʚʘʣʘ 0,48Ñ0,018 ʛ, ʱo ʙʫʣo ʥʘʙʘʛʘʪo 

ʥʠʞʯʝ ʥoʨʤʠ (0,62Ñ0,05) ʛ, ʧʨʠ t=2,6, p<0,01. ɺʝʣʠʢʠʡ Iʄ ʧʨʠʟʚoʜʠʚ ʜo 

ʨoʟʚʠʪʢʫ ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ i ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʃʐ ʧʨʠ ʥʝʟʤiʥʝʥiʡ ʤʘʩi ʩʝʨʮʷ, 

ʡʤoʚiʨʥo, ʟʘ ʨʘʭʫʥoʢ ʢoʤʧʝʥʩʘʪoʨʥoʾ ʛiʧʝʨʪʨoʬiʾ iʥʰʠʭ ʚiʜʜiʣiʚ ʩʝʨʮʷ. ʋ 

ʚiʜʜʘʣʝʥi ʪʝʨʤiʥʠ ʧiʩʣʷ Iʄ ʤʘʩʘ ʩʝʨʮʷ ʟʨoʩʪʘʣʘ ʟʘ ʨʘʭʫʥoʢ ʛiʧʝʨʪʨoʬoʚʘʥʠʭ 

ʧʨʘʚʠʭ ʚiʜʜiʣiʚ. ʋ 2-ʡ ʛʨʫʧi ʤʘʩʘ ʃʐ ʜoʨiʚʥʶʚʘʣʘ (0,47Ñ0,014) ʛ, ʱo ʙʫʣo 

ʥʘʙʘʛʘʪo ʤʝʥʰʝ ʥoʨʤʠ, ʧʨʠ t=2,9, p<0,01. ʇʨʠ ʮʴoʤʫ, ʜoʩʪoʚiʨʥʠʭ 

ʚiʜʤiʥʥoʩʪʝʡ ʟʘ ʮʠʤ ʧoʢʘʟʥʠʢoʤ ʤiʞ 1-ʶ i 2-ʶ ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ ʚʠʷʚʣʝʥo ʥʝ 

ʙʫʣo. ʋ 3-ʡ i 4-ʡ ʛʨʫʧʘʭ ʪʘʢoʞ ʥʝ ʙʫʣo ʚʠʷʚʣʝʥo ʟʥʘʯʥoʾ ʨiʟʥʠʮi ʤiʞ 

ʜoʩʣiʜʞʫʚʘʥʠʤ ʧoʢʘʟʥʠʢoʤ, ʧoʨʷʜ iʟ ʮʠʤ, ʚoʥʠ ʥʝ ʚiʜʨiʟʥʷʣʠʩʷ ʚiʜ ʥoʨʤʠ 

(t=0,19 i 0,3 ʚiʜʧoʚiʜʥo). ʋ 5-ʡ ʛʨʫʧi ʤʠ ʚiʜʟʥʘʯʘʣʠ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʃʐ ʜo 

(0,51Ñ0,014) ʛ, ʱo ʙʫʣo ʥʠʞʯʝ ʥoʨʤʠ (t=2,12, p<0,01). ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo 

ʤʘʩʘ ʃʐ ʙʫʣʘ ʤʝʥʰʝ ʚ 1-ʡ, 2-ʡ i 5-ʡ ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʚ ʧoʨiʚʥʷʥʥi ʟ 3-ʶ i 4-ʶ 

ʛʨʫʧʘʤʠ. 

ɼʘʥi iʥʪʝʛʨʘʣʴʥoʛo ʚiʜʥoʰʝʥʥʷ HW / BW ʟʘʣʠʰʘʣʠʩʷ ʥʝʟʤiʥʥʠʤ ʫ ʚʩiʭ 

ʛʨʫʧʘʭ ʢʨʠʩ ʫ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ, ʱo ʧoʷʩʥʶʚʘʣoʩʷ ʨʫʙʮʶʚʘʥʥʷʤ i 

ʜʠʣʘʪʘʮiʻʶ ʃʐ, ʱo ʧʨʠʟʚoʜʠʣo ʜo ʟʥʠʞʝʥʥʷ ʡoʛo ʥʘʩoʩʥoʾ ʬʫʥʢʮiʾ, ʨoʟʚʠʪʢʫ 

ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi ʧo ʚʝʣʠʢoʤʫ ʢoʣʫ ʢʨoʚooʙiʛʫ. ɺ ʧoʜʘʣʴʰoʤʫ ʧʨoʮʝʩʠ 

ʨʝʤoʜʝʣʶʚʘʥʥʷ ʧʨʠʟʚoʜʠʣʠ ʜo ʤiʪʨʘʣʴʥoʾ ʨʝʛʫʨʛiʪʘʮiʾ ʢʨoʚi i ʟʙiʣʴʰʝʥʥʷ 

oʙôʻʤʫ  ʣiʚoʛo ʧʝʨʝʜʩʝʨʜʷ, ʘ ʮʝ, ʚ ʩʚoʶ ʯʝʨʛʫ ï ʜo ʟʙiʣʴʰʝʥʥʷ ʪʠʩʢʫ ʚ ʤʘʣoʤʫ 

ʢoʣi ʢʨoʚooʙiʛʫ. ɼʘʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʝʨʮʷ ʢoʤʧʝʥʩʫʚʘʣoʩʷ ʛiʧʝʨʪʨoʬiʻʶ 

ʧʨʘʚʠʭ ʚiʜʜiʣiʚ ʜo ʧʝʚʥoʛo ʤoʤʝʥʪʫ, ʘʣʝ ʮʝ ʧʨʠʟʚoʜʠʣo ʜo  ʥʝʜoʩʪʘʪʥoʩʪi 

ʢʨoʚooʙiʛʫ ʧo ʤʘʣoʤʫ ʢoʣʫ ʪʘ ʧʨoʛʨʝʩʫʚʘʥʥʷ ʪoʪʘʣʴʥoʾ ʩʝʨʮʝʚoʾ 

ʥʝʜoʩʪʘʪʥiʩʪi i ʛʠʙʝʣi  ʣʘʙoʨʘʪoʨʥʠʭ ʪʚʘʨʠʥ.  

ʅʘ ʥʘʰ ʧoʛʣʷʜ, ʙiʣʴʰ ʮiʢʘʚʠʤ ʚʠʜʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ iʥʪʝʛʨʘʣʴʥoʛo 

ʧoʢʘʟʥʠʢʘ ʚiʜʥoʰʝʥʥʷ LW / BW. ʊʘʢ, ʚ 1-ʡ ʛʨʫʧi ʪʚʘʨʠʥ ʚiʜʙʫʚʘʣoʩʷ ʡoʛo 

ʟʤʝʥʰʝʥʥʷ ʜo (0,16Ñ0,01) ʧʨʠ ʥoʨʤi (0,2Ñ0,02) i t=1,8, p<0,05. ʋ ʪʚʘʨʠʥ 2-ʾ 

ʛʨʫʧʠ ʪʘʢoʞ ʚiʜʟʥʘʯʘʣoʩʷ ʟʥʠʞʝʥʥʷ ʜʘʥoʛo ʧoʢʘʟʥʠʢʘ ʜo (0,16Ñ0,02) i t=1,4, 

p<0,05. ʋ ʪʚʘʨʠʥ 3-ʾ i 4-ʾ ʛʨʫʧ iʥʪʝʛʨʘʣʴʥʠʡ ʧoʢʘʟʥʠʢ LW / BW ʟʘʣʠʰʘʚʩʷ ʥʝ 

ʟʤiʥʥʠʤ. ʋ 5 ʛʨʫʧi ʚiʥ ʪʘʢoʞ ʟʥʠʞʫʚʘʚʩʷ ʜo (0,16Ñ0,01) i ʥʘʙʣʠʞʘʚʩʷ ʜo 
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ʟʥʘʯʝʥʴ, oʪʨʠʤʘʥʠʭ ʚ 1 ʛʨʫʧi, oʜʥʘʢ ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʚiʜ 2-ʾ ʛʨʫʧʠ i ʙʫʚ ʥʠʞʯʝ, 

ʥiʞ ʚ 3-ʡ i 4-ʡ ʛʨʫʧʘʭ. 

ʊʘʢʠʤ ʯʠʥoʤ, ʚ ʨʝʟʫʣʴʪʘʪi ʤʘʢʨoʩʢoʧiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʩʝʨʮʷ 

ʚʩʪʘʥoʚʣʝʥo, ʱo ʧʨʠ Iʄ i ʟʘʩʪoʩʫʚʘʥʥi ʨiʟʥʠʭ ʚʠʜiʚ ʢʣiʪʠʥʥoʾ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ ʤʘʩʘ ʩʝʨʮʷ i ʪiʣʘ ʪʚʘʨʠʥ ʟʘʣʠʰʘʣʘʩʷ ʥʝʟʤiʥʥoʶ ʟʘ ʨʘʭʫʥoʢ 

ʛiʧʝʨʪʨoʬiʾ i ʟʙiʣʴʰʝʥʥʷ ʤʘʩʠ ʧʨʘʚʠʭ ʚiʜʜiʣiʚ ʩʝʨʮʷ i, ʯʘʩʪʢoʚo, ʣiʚoʛo 

ʧʝʨʝʜʩʝʨʜʷ. ʄʘʩʘ ʣiʚoʛo ʰʣʫʥoʯʢʘ ʟʘ ʨʘʭʫʥoʢ ʟʘʤiʱʝʥʥʷ ʤioʢʘʨʜʠoʮʠʪiʚ 

ʩʧoʣʫʯʥoʶ ʪʢʘʥʠʥoʶ i ʜʠʣʘʪʘʮiʾ ʧoʨoʞʥʠʥ ʟʤʝʥʰʫʚʘʣʘʩʴ, ʧʨʠ ʮʴoʤʫ oʙôʻʤ 

ʡoʛo ʟʨoʩʪʘʚ. ɼʘʥʠʡ ʬʘʢʪ ʧiʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʪʘʙiʣʴʥʠʤ ʧoʢʘʟʥʠʢoʤ HW / BW i 

ʯiʪʢoʶ ʜʠʥʘʤiʢoʶ ʚiʜʥoʰʝʥʥʷ LW / BW. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪi ʟʘ ʜoʧoʤoʛoʶ ʘʧʘʨʘʪʫ ʋɿɼ ʩʝʨʮʷ ʜʣʷ ʥoʚoʥʘʨoʜʞʝʥʠʭ 

ʟ ʜʘʪʯʠʢoʤ 12ʄɻʮ ʚʠʚʯʠʣʠ ʪʘʢi ʧoʢʘʟʥʠʢʠ ʩʝʨʮʷ ʢʨʠʩ ʚ ʨiʟʥʠʭ ʜoʩʣiʜʥʠʭ 

ʛʨʫʧʘʭ (ʪʘʙʣ.3.6): LVIDd ï end-diastolic left ventricular internal dimensions 

(ʢiʥʮʝʚʠʡ ʜiʘʩʪoʣiʯʥʠʡ ʚʥʫʪʨiʰʥiʡ ʜiʘʤʝʪʨ ʣiʚoʛo ʰʣʫʥoʯʢʘ); LVIDs ï end-

systolic left ventricular internal dimensions (ʢiʥʮʝʚʠʡ ʩʠʩʪoʣiʯʥʠʡ ʚʥʫʪʨiʰʥiʡ 

ʜiʘʤʝʪʨ ʣiʚoʛo ʰʣʫʥoʯʢʘ); FS ï fractional shortening (ʌʋ, ʬʨʘʢʮiʷ 

ʫʢoʨoʯʝʥʥʷ); EF ï ejection fraction (ʌɺ, ʬʨʘʢʮiʷ ʚʠʢʠʜʫ); SV ï stroke volume 

(ʋO, ʫʜʘʨʥʠʡ oʙ 'ʻʤ). ɿʘ ʜʘʥʠʤʠ ʋɿɼ, ʚʠʢʦʥʘʥʦʛʦ ʚ ʜʝʥʴ ʤʦʜʝʣʶʚʘʥʥʷ ɯʄ, 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʟʘ ʟʥʘʯʝʥʥʷʤ 

ʌʋ ʃʐ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ (ʨ=0,099), ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʜʥʘʢʦʚʽ ʫʤʦʚʠ ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʚʚʝʜʝʥʥʷ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ. 

ʇʨʠ ʚʠʚʯʝʥʥi ʢiʥʮʝʚoʛo ʜiʘʩʪoʣiʯʥoʛo ʚʥʫʪʨiʰʥʴoʛo ʜiʘʤʝʪʨʘ ʃʐ 

ʚʠʷʚʣʝʥo, ʱo ʚ 1-ʡ ʛʨʫʧi ʪʚʘʨʠʥ ʚiʥ ʟʙiʣʴʰʠʚʩʷ ʟ (6,16Ñ0,12) ʜo (7,19Ñ0,16) 

ʤʤ, t=5,15, p<0,001. ʋ ʜʨʫʛiʡ ʛʨʫʧi ʚʠʟʥʘʯʘʣʘʩʷ ʘʥʘʣoʛiʯʥʘ ʪʝʥʜʝʥʮiʷ: ʜʘʥʠʡ 

ʧoʢʘʟʥʠʢ ʟʙiʣʴʰʠʚʩʷ ʜo (7,21Ñ0,14) ʤʤ,  t=5,7, p<0,001. ʋ ʪʚʘʨʠʥ 3-ʾ i 4-ʾ 

ʛʨʫʧi LVIDd ʟʘʣʠʰʘʚʩʷ ʙʝʟ ʟʤiʥʠ ʧʨʠ t=0,12 i 0,98 ʚiʜʧoʚiʜʥo. ʋ 5-ʡ ʛʨʫʧi 

ʪʚʘʨʠʥ LVIDd ʪʘʢoʞ ʟʙiʣʴʰʠʚʩʷ ʜo (6,81Ñ0,15) ʤʤ ʧʨʠ t=3,4, p<0,01. ʇʨʠ 

ʚʠʚʯʝʥʥi LVIDs ʙʫʣo ʚʠʷʚʣʝʥo, ʱo ʚ 1-ʡ ʛʨʫʧi ʢʨʠʩ ʚiʥ ʟʙiʣʴʰʠʚʩʷ ʟ 

(2,82Ñ0,18) ʜo (3,82Ñ0,11) ʤʤ ʧʨʠ t=4,7, p<0,05. ʋ ʪʚʘʨʠʥ 2-ʾ ʛʨʫʧʠ ʜʘʥʠʡ 

ʧoʢʘʟʥʠʢ ʚʠʨiʩ ʜo (3,76Ñ0,13) ʤʤ ʧʨʠ t = 4,2, p<0,01. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʚ 3-ʡ 
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i 4-ʡ ʛʨʫʧʘʭ LVIDs ʟʘʣʠʰʘʚʩʷ ʥʝʟʤiʥʥʠʤ, ʘ ʚ 5-ʡ ʛʨʫʧi ʟʙiʣʴʰʠʚʩʷ ʜo 

(3,62Ñ0,13) ʤʤ ʧʨʠ t=3,5, p<0,05. ʇʨʠ ʮʴoʤʫ,  LVIDs ʚ 5-ʡ ʛʨʫʧi iʩʪoʪʥo ʥʝ 

ʚiʜʨiʟʥʷʚʩʷ ʚiʜ ʧoʢʘʟʥʠʢiʚ, ʟʘʨʝʻʩʪʨoʚʘʥʠʭ ʫ ʢʨʠʩ 1-ʾ i 2-ʾ ʛʨʫʧ, i ʙʫʚ ʚʠʱʝ 

ʧoʢʘʟʥʠʢʘ 3-ʾ ʛʨʫʧʠ ʧʨʠ t=4,0, p<0,01. ʊʘʢʠʤ ʯʠʥoʤ, ʥʘʡʢʨʘʱi ʧoʢʘʟʥʠʢʠ 

LVIDd i LVIDs ʙʫʣʠ oʪʨʠʤʘʥi ʫ ʪʚʘʨʠʥ 3-ʾ i 4-ʾ ʛʨʫʧ. 

ʊʘʙʣʠʮʷ 3.6  

ʋʣʴʪʨʘʟʚʫʢʦʚ ̔ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʮ ̫ʫ ʢʨʠʩ ʟ ʽʥʬʘʨʢʪʦʤ 

ʤʽʦʢʘʨʜʘ 

ʇʦʢʘʟʥ

ʠʢ 

ɻʨʫʧʘ 

ʂʦʥʪ-

ʨʦʣʴ 
1(n= 20) 2(n= 20) 3(n= 20) 4(n= 20) 5(n= 20) 

LVIDd, 

mm 

6,16Ñ 

0,12 
7,19Ñ0,16 

7,21Ñ 

0,14 
6,18Ñ0,11 

6,34Ñ 

0,14 
6,81Ñ0,15 

LVIDs, 

mm 

2,82Ñ 

0,18 
3,82Ñ0,11 

3,76Ñ 

0,13 
2,85Ñ0,14 

2,93Ñ 

0,15 
3,62Ñ0,13 

FS, % 
45,3Ñ 

1,7 
26,8Ñ0,8 27,3Ñ0,7 45,0Ñ0,9 

42,6Ñ 

0,12 
31,2Ñ0,9 

EF, % 76,9Ñ2,5 55,3Ñ3,4 56,2Ñ3,2 75,8Ñ3,2 70,6Ñ2,3 66,5Ñ3,3 

SV, ml 
0,25Ñ 

0,08 
0,13Ñ0,03 

0,15Ñ 

0,05 
0,24Ñ0,07 

0,21Ñ 

0,02 
0,18Ñ0,02 

 

ʇʨʠʤiʪʢʘ: ʩʪʘʪʠʩʪʠʯʥʘ ʜoʩʪoʚiʨʥiʩʪʴ ʧoʢʘʟʥʠʢiʚ ʥʘʚʝʜʝʥʘ ʚ ʪʝʢʩʪi.  

 

ʇʨʠ ʧoʨiʚʥʷʥʥi ʌʋ ʙʫʣo ʚʠʷʚʣʝʥo, ʱo ʫ ʪʚʘʨʠʥ 1-ʾ i 2-ʾ ʛʨʫʧ ʜʘʥʠʡ 

ʧoʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʥʘ (26,8Ñ0,8) i (27,3Ñ0,7) % ʚiʜʧoʚiʜʥo ʧʨʠ t=9,8, 

p<0,001. ʋ 3-ʡ ʛʨʫʧi ʚiʥ ʟʘʣʠʰʘʚʩʷ ʥʝʟʤiʥʥʠʤ i ʜoʨiʚʥʶʚʘʚ (45,0Ñ0,9) % ʧʨʠ 

t=0,16, p> 0,05. ɺ 4-ʡ ʛʨʫʧi ʌʋ ʙʫʣʘ ʪʨoʭʠ ʥʠʞʯʝ ʥoʨʤʠ i ʜoʨiʚʥʶʚʘʣʘ 

(42,6Ñ0,12) % ʧʨʠ t=1,98, p<0,05. ʋ 5-ʡ ʛʨʫʧi ʪʚʘʨʠʥ ʌʋ ʜoʨiʚʥʶʚʘʣʘ 

(31,2Ñ0,9) %, ʱo ʙʫʣo ʥʠʞʯʝ ʥoʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʨʠ t=7,3, p<0,001. ʇʨʠ 

ʮʴoʤʫ ʚʠʚʯʘʻʤʠʡ ʧoʢʘʟʥʤʢ ʙʫʚ ʚʠʱʝ ʚ 5-ʡ ʛʨʫʧi ʚ ʧoʨiʚʥʷʥʥi ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, 
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oʪʨʠʤʘʥʠʤʠ ʫ ʪʚʘʨʠʥ 1-ʾ i 2-ʾ ʛʨʫʧ ʧʨʠ t=3,7 i 3,4 ʚiʜʧoʚiʜʥo, p<0,05, ʘ ʪʘʢoʞ 

ʚʠʱʝ, ʥiʞ ʚ 3-ʡ i 4-ʡ ʛʨʫʧʘʭ ʧʨʠ t=10,8 i 12,6 ʚiʜʧoʚiʜʥo, p<0,001. ɼo ʪoʛo ʞ, 

ʫ ʪʚʘʨʠʥ 3-ʾ ʛʨʫʧʠ ʌʋ ʙʫʣʘ ʚʠʱʝ, ʥiʞ ʚ 4-ʡ ʛʨʫʧi ʧʨʠ t=2,6, p<0,05. 

ʇoʜiʙʥʫ ʪʝʥʜʝʥʮiʶ ʤʠ ʩʧoʩʪʝʨiʛʘʣʠ ʧʨʠ ʘʥʘʣiʟi ʜʠʥʘʤiʢʠ ʟʤiʥʠ ʌɺ 

ʃʐ. ʊʘʢ ʚ 1-ʡ ʛʨʫʧi ʚoʥʘ ʟʤʝʥʰʠʣʘʩʷ ʟ (76,9Ñ2,5) ʜo (55,3Ñ3,4) % ʧʨʠ t=5,1, 

p<0,05, ʫ ʜʨʫʛiʡ ʛʨʫʧi ʩʧoʩʪʝʨiʛʘʣʘʩʷ ʪʘʢʘ ʞ ʢʘʨʪʠʥʘ, ʧʨʠ ʮʴoʤʫ, ʨiʟʥʠʮi ʚ 

ʧoʢʘʟʥʠʢʘʭ ʤiʞ 1-ʶ i 2-ʶ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣo ʚʠʷʚʣʝʥo. ʋ ʪʚʘʨʠʥ 3-ʾ ʛʨʫʧi ʌɺ 

ʥʝ ʚiʜʨiʟʥʷʣʘʩʷ ʚiʜ ʥoʨʤʠ, ʘ ʚ 4-ʡ ʛʨʫʧi ʮʝʡ ʧoʢʘʟʥʠʢ ʙʫʚ ʥʠʞʯʝ ʥoʨʤʠ i 

ʜoʨiʚʥʶʚʘʚ (70,6Ñ2,3) % ʧʨʠ t=1,9, p<0,05. ʋ ʪʚʘʨʠʥ 5-ʾ ʛʨʫʧʠ ʌɺ ʪʘʢoʞ 

ʟʤʝʥʰʠʣʘʩʷ ʜo (66,5Ñ3,3) ʧʨʠ t=2,5, p<0,05. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʧoʢʘʟʥʠʢ ʌɺ 

ʚ 5-ʡ ʛʨʫʧi ʙʫʚ ʚʠʱʝ, ʥiʞ ʚ 1-ʡ i 2-ʡ ʛʨʫʧʘʭ ʧʨʠ t=2,4 i 2,2, p<0,05, ʘʣʝ ʥʠʞʯʝ, 

ʥiʞ ʚ 3-ʡ ʛʨʫʧi ʧʨʠ t=2,02, p<0,05. ʇoʢʘʟʥʠʢ ʌɺ ʤiʞ 4-ʶ i 5-ʶ ʛʨʫʧʘʤʠ 

iʩʪoʪʥo ʥʝ ʚiʜʨiʟʥʷʚʩʷ. 

ɼʠʥʘʤiʢʘ ʟʤiʥʠ ʫʜʘʨʥoʛo oʙ'ʻʤʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʙʫʣʘ 

ʥʘʩʪʫʧʥoʶ: ʚ 1-ʡ ʛʨʫʧi ʋO ʟʤʝʥʰʠʚʩʷ ʟ (0,25Ñ0,08) ʜo (0,13Ñ0,03) ʤʣ ʧʨʠ 

t=1,9, p<0,05, ʘ ʚ iʥʰʠʭ ʛʨʫʧʘʭ ʜʘʥʠʡ ʧoʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʥʝʟʤiʥʥʠʤ. ʇʨoʪʝ, 

ʚ 3-ʡ ʛʨʫʧi ʋO ʙʫʚ ʥʘʡʙiʣʴʰ ʥʘʙʣʠʞʝʥʠʡ ʜo ʥoʨʤʠ i ʙʫʚ ʚʠʱʝ, ʥiʞ ʚ 1-ʡ, 2-ʡ 

i 5-ʡ ʛʨʫʧʘʭ ʣʘʙoʨʘʪoʨʥʠʭ ʪʚʘʨʠʥ. 

ʊʘʢʠʤ ʯʠʥoʤ, ʥʘʡʙiʣʴʰ ʥʘʙʣʠʞʝʥʠʤʠ ʜo ʥoʨʤʠ ʙʫʣʠ ʧoʢʘʟʥʠʢʠ, 

oʪʨʠʤʘʥi ʫ ʪʚʘʨʠʥ 3-ʾ, 4-ʾ i 5-ʾ ʛʨʫʧ, ʧʨʠ ʮʴoʤʫ ʚ 3-ʡ ʛʨʫʧi ʚoʥʠ ʧʨʘʢʪʠʯʥo ʥʝ 

ʚiʜʨiʟʥʷʣʠʩʷ ʚiʜ ʥoʨʤʠ. ʊʘʢʠʤ ʯʠʥoʤ, ʥʘʡʢʨʘʱi ʧoʢʘʟʥʠʢʠ ʙʫʣʠ ʜoʩʷʛʥʫʪi ʚ 

ʛʨʫʧi ʟ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʠʤʠ iʥ'ʻʢʮiʷʤʠ ʄʉʂ. ɼʘʥi ʫʣʴʪʨʘʟʚʫʢoʚoʾ ʢʘʨʪʠʥʠ 

ʟʙiʛʘʣʠʩʷ ʟ ʜʘʥʠʤʠ ʤʘʢʨoʩʢoʧiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʚiʜʘʣʝʥʠʭ ʧiʩʣʷ ʝʚʪʘʥʘʟiʾ 

ʩʝʨʜʝʮʴ. 

 

3.4. ʉʢoʨoʯʫʚʘʣʴʥʘ ʬʫʥʢʮiʷ ʩʝʨʮʷ ʢʨʠʩ ʧʨʠ ʨʝʤoʜʝʣʶʚʘʥʥi 

iʥʬʘʨʢʪʘ ʤioʢʘʨʜʘ ʫ ʚiʜʜʘʣʝʥi ʪʝʨʤiʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʅʘʤʠ ʙʫʚ ʚʠʚʯʝʥʠʡ ʨʷʜ ʷʢiʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨoʙoʪʠ ʩʝʨʮʷ ʢʨʠʩ ʟʘ 

ʜʘʥʠʤʠ ʋɿɼ. ʊʘʢ, ʥʘʷʚʥiʩʪʴ ʩʠʩʪoʣiʯʥoʛo ʧoʪoʚʱʝʥʥʷ ʫʨʘʞʝʥoʛo ʩʝʛʤʝʥʪʘ 

ʤioʢʘʨʜʘ ʧʨʠ Iʄ ʚ ʩʠʩʪoʣʫ ʙʫʣo ʘʙo ʟʥʠʞʝʥo, ʘʙo ʚʟʘʛʘʣi ʚiʜʩʫʪʥʴoʶ. ʋ 
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ʪʝʨʤiʥʠ ʧoʥʘʜ 1 ʤiʩʷʮʴ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ ʧʘʪoʣoʛiʯʥoʛo ʩʪʘʥʫ ʚiʜʟʥʘʯʘʣoʩʷ 

ʚʠʪoʥʯʝʥʥʷ ʫʨʘʞʝʥoʛo ʩʝʛʤʝʥʪʘ ʤioʢʘʨʜʘ. ʉʪoʥʰʝʥʠʡ ʩʝʛʤʝʥʪ ʤʘʚ 

ʧiʜʚʠʱʝʥʫ ʝʭoʛʝʥʥoʩʪi ʚ ʧoʨiʚʥʷʥʥi ʟ ʧʨʠʣʝʛʣʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʚʥʘʩʣiʜoʢ 

ʙiʣʴʰoʾ ʢiʣʴʢoʩʪi ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 3.6) 

 

ʈʠʩ. 3.6. ɽʭo-ʢʘʨʜioʛʨʘʬiʷ ʩʝʨʮ ̫ʫ ʢʨʠʩʠ ʚ ʥoʨʤi (ɸ) i ʯʝʨʝʟ 1 ʤiʩʷʮʴ 

ʧiʩʣʷ ʤoʜʝʣʁʚʘʥʥʷ Iʄ (ɺ). 

 

ɺiʟʫʘʣiʟʫʚʘʣʠʩʷ ʧoʨʫʰʝʥʥʷ ʨʫʭʣʠʚoʩʪi ʩʪiʥʢʠ: ʛiʧoʢiʥʝʟiʷ, ʘʢiʥʝʟiʷ ʘʙo 

ʜʠʩʢiʥʝʟiʷ, ʪoʙʪo ʨʫʭ ʫʨʘʞʝʥoʛo ʩʝʛʤʝʥʪʘ ʚ ʩʠʩʪoʣʫ ʙʫʚ ʯʘʩʪʢoʚo ʟʥʠʞʝʥʠʤ, 

ʚiʜʩʫʪʥʷ ʘʙo ʧʘʨʘʜoʢʩʘʣʴʥo ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʟoʚʥi. ʉʝʛʤʝʥʪʠ ʩʪiʥʢʠ, 

ʧʨoʪʠʣʝʞʥoʾ ʫʨʘʞʝʥiʡ ʧʨʠ ʛoʩʪʨoʤʫ iʥʬʘʨʢʪi ʤioʢʘʨʜʘ, ʷʢ ʧʨʘʚʠʣo, 

ʢoʤʧʝʥʩʘʪoʨʥo ʛiʧʝʨʢiʥʝʪʠʯʥi. ʋ ʪʨʴoʭ ʪʚʘʨʠʥ ʟ 1-ʾ ʛʨʫʧʠ ʚiʟʫʘʣiʟʫʚʘʣʘʩʷ 

ʘʥʝʚʨʠʟʤʘ ʃʐ  ʫ ʚʠʛʣʷʜi ʚʠʧʠʥʘʥʥʷ çʥiʤoʾè ʩʪiʥʢʠ. 

ʅʘ ʨʠʩʫʥʢʫ 3.7. ʧʨʝʜʩʪʘʚʣʝʥo ɽʍO-ʂɻ ʢʨʠʩʠ ʟ 3-ʾ ʛʨʫʧʠ, ʜʝ ʯiʪʢo ʚʠʜʥo 

ʥoʤiʥʘʣʴʥi ʟʤiʥʠ, ʷʢi ʻ, ʧo ʩʫʪi, ʚʘʨiʘʥʪoʤ ʥoʨʤʠ. 

ʊʘʢʠʤ ʯʠʥoʤ, ʟʘ ʜʘʥʠʤʠ ʫʣʴʪʨʘʟʚʫʢoʚoʛo ʜoʩʣiʜʞʝʥʥʷ ʤoʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨʥi ʜʣʷ Iʄ ʟʤiʥʠ ʚ ʨoʙoʪi ʩʝʨʮʷ, ʱo ʟʙiʛʘʣʠʩʷ ʟ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʘʥʠʤʠ ʢʣiʥiʯʥoʾ ʢʘʨʪʠʥʠ ʚ ʢʣiʥiʮi ʫ ʣʶʜʝʡ ʟ Iʄ. ɼʘʥʠʡ ʬʘʢʪ 

ʧiʜʪʚʝʨʜʞʫʻ ʘʜʝʢʚʘʪʥiʩʪʴ ʤoʜʝʣi Iʄ ʫ ʢʨʠʩ i ʤoʞʣʠʚiʩʪʴ ʧʨoʛʥoʟʫʚʘʥʥʷ 

ʧʝʨʝʙiʛʫ iʰʝʤiʾ ʤioʢʘʨʜʘ. ɿ ʜoʩʣiʜʞʫʚʘʥʠʭ ʚʘʨiʘʥʪiʚ ʢʣiʪʠʥʥoʾ 

ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ ʥʘʡʢʨʘʱi ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʜoʩʷʛʥʫʪi ʧʨʠ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʤʫ ʚʚʝʜʝʥʥi ʄʉʂ. 
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ʈʠʩ. 3.7. ɽʍO-ʢʘʨʜioʛʨʘʬiʷ ʩʝʨʮ ̫ ʢʨʠʩʠ ʯʝʨʝʟ 1 ʤiʩʷʮʴ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʧʨʠ Iʄ. 

 

ʏʝʨʝʟ 1 ʤiʩʷʮʴ ʚiʜ ʧoʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣo ʧʨoʚʝʜʝʥo ʧoʨiʚʥʷʣʴʥʠʡ 

ʘʥʘʣiʟ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ ʫ ʢʨʠʩ ʟ Iʄ ʙʝʟ ʣiʢʫʚʘʥʥʷ. 

ɺ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ ʧʝʨioʜi ʜoʩʪoʚiʨʥo ʟʤʝʥʰʫʚʘʣʘʩʴ ʏʉʉ ʥʘ 31 ʫʜ./ʭʚ., 

ʜʝoɦ ʟʤʝʥʰʫʚʘʚʩʷ ʪʘʢoʞ ɸʊ ʚ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ (ʪʘʙʣ. 3.7, ʨʠʩ. 3.8). 

ɿiʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮiʾ ʃʐ ʩʝʨʮʷ ʧoʢʘʟʘʣo, ʱo ʚ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ ʧʝʨioʜi ʚ 

ʧoʨiʚʥʶʚʘʥʠʭ ʛʨʫʧʘʭ ɸʊ ʤʘʚ ʪʝʥʜʝʥʮiʶ ʜo ʟʥʠʞʝʥʥʷ ʚ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ 

(ʥʘ 9 ʤʤ.ʨʪ.ʩʪ.).  

ʅʘʡʙiʣʴʰʘ ʨiʟʥʠʮʷ ʤiʞ ʛʨʫʧʘʤʠ ʚʠʷʚʣʝʥʘ ʫ ʚʝʣʠʯʠʥi ʢiʥʮʝʚoʛo 

ʜiʘʩʪoʣiʯʥoʛo ʪʠʩʢʫ (ʂɼʊ), ʷʢʝ ʫ ʢʨʠʩ ʟ Iʄ ʚʠʷʚʠʣoʩʷ ʟʙiʣʴʰʝʥʠʤ ʤʘʡʞʝ ʫ 2 

ʨʘʟʠ ʚ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ. ɿʙiʣʴʰʝʥʥʷ ʂɼʊ ʩʚiʜʯʠʣo ʧʨo ʧoʨʫʰʝʥʥʷ 

ʤʝʭʘʥiʟʤiʚ ʩʢoʨoʯʝʥʥʷ i ʨoʟʩʣʘʙʣʝʥʥʷ ʤioʢʘʨʜʘ. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʪo iʥʜʝʢʩ 

ʂʘʪʮʘ ʫ ʣʘʙoʨʘʪoʨʥʠʭ ʪʚʘʨʠʥ ʟ Iʄ ʟʤʝʥʰʠʚʩʷ ʤʘʡʞʝ ʥʘ 8 % ʟ ʚʠʩoʢʠʤ ʨiʚʥʝʤ 

ʜoʩʪoʚiʨʥoʩʪi. 

ʇʨʠ ʨoʟʨʘʭʫʥʢʫ Iʌʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʩʠ ʪiʣʴʢʠ ʩʢoʨoʯʫʚʘʣʴʥoʛo 

ʤioʢʘʨʜʘ, ʪoʙʪo ʙʝʟ ʤʘʩʠ ʧoʩʪiʥʬʘʨʢʪʥoʛo ʨʫʙʮʷ, ʚʠʷʚʣʝʥo, ʱo ʜʘʥʠʡ 

ʧoʢʘʟʥʠʢ ʫ ʢʨʠʩ ʟ Iʄ ʥʝ ʟʤiʥʶʚʘʚʩʷ, ʱo ʩʚiʜʯʠʣo ʧʨo ʪʝ, ʱo ʫ ʪʚʘʨʠʥ ʫ 

ʩʧoʢoʾ ʚiʥ ʟʙʝʨiʛʘʚʩʷ ʥʘ ʚʠʭiʜʥoʤʫ ʨiʚʥi, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʜʝʷʢi ʜʝʬʝʢʪʠ 

ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ. ʎʝ ʚʢʘʟʫʚʘʣo ʥʘ ʪʝ, ʱo ʯʘʩʪʢoʚʘ ʚʪʨʘʪʘ 

ʩʢoʨoʯʫʚʘʣʴʥoʛo ʤioʢʘʨʜʘ ʥʘ ʜʘʥiʡ ʩʪʘʜiʾ ʟʘʭʚoʨʶʚʘʥʥʷ ʜoʙʨʝ 
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ʢoʤʧʝʥʩʫʚʘʣoʩʷ ʨoʙoʪoʶ ʟʙʝʨʝʞʝʥoʛo ʤioʢʘʨʜʘ. 

ʏʝʨʝʟ 3 ʤiʩʷʮi ʟʘ ʜʘʥʠʤʠ ʋɿɼ ʚʠʷʚʣʝʥo, oɦ ʫ ʢʨʠʩ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ Iʄ ʩʧoʩʪʝʨiʛʘʣʘʩʷ ʚʠʨʘʞʝʥʘ ʛiʧʝʨʪʨoʬiʷ ʧʨʘʚoʛo 

ʰʣʫʥoʯʢʘ (ʚ 1,14 ʨʘʟʠ), ʚ ʨʝʟʫʣʴʪʘʪi ʯoʛo ʚiʜʥoʩʥʘ ʤʘʩʘ ʩʝʨʮʷ ʟʙiʣʴʰʫʚʘʣʘʩʷ 

ʥʘ 1,1 %. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʷʢʱo ʛiʧʝʨʪʨoʬiʷ ʃʐ ʧoʚ'ʷʟʘʥʘ iʟ ʟʙiʣʴʰʝʥʠʤ 

ʤʝʭʘʥiʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʟʙʝʨʝʞʝʥʠʡ ʤioʢʘʨʜ, ʪo ʛiʧʝʨʪʨoʬiʷ ʧʨʘʚoʛo 

ʰʣʫʥoʯʢʘ oʙʫʤoʚʣʝʥʘ ʣʝʛʝʥʝʚoʶ ʛiʧʝʨʪʝʥʟiʻʶ, ʭʘʨʘʢʪʝʨʥoʶ ʜʣʷ ʩʝʨʮʝʚoʾ 

ʥʝʜoʩʪʘʪʥoʩʪi. ɻiʧʝʨʪʨoʬiʷ ʧʨʘʚoʛo ʰʣʫʥoʯʢʘ ʚ ʧoʨiʚʥʶʚʘʥʠʭ ʛʨʫʧʘʭ ʙʫʣʘ 

ʟʥʘʯʥoʶ ʚ 92 % ʚʠʧʘʜʢiʚ, ʧʨʠ ʮʴoʤʫ ʚiʜʥoʩʥʘ ʤʘʩʘ ʧʨʘʚoʛo ʰʣʫʥoʯʢʘ ʟʨoʩʣʘ 

ʥʘ 46 %, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱo ʚiʜʥoʩʥʘ ʤʘʩʘ ʩʝʨʮʷ ʟʙiʣʴʰʠʣʘʩʴ ʤʘʡʞʝ ʚ 2 

ʨʘʟʠ, ʘ ʤʘʩʘ ʩʝʨʮʷ ʟʨoʩʪʘʣʘ ʥʘ 49 %. 

ʏʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ, ʥʘ ʚiʜʤiʥʫ ʚiʜ 1-ʤiʩʷʯʥoʛo 

ʧʨoʮʝʩʫ, ʩʧoʩʪʝʨiʛʘʣoʩʷ iʩʪoʪʥʝ ʧʨʠʛʥiʯʝʥʥʷ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ ʚ 

ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʚʝʨʪʘʣo ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʟʥʘʯʥʝ 

ʟʙiʣʴʰʝʥʥʷ ʂɼɼ ʃʐ. ʋ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ ʧʝʨioʜi ʟʥʘʯʥo ʟʥʠʞʫʚʘʚʩʷ ʈɼ ï ʥʘ 

20 %, ʧʨʠ ʮʴoʤʫ ʏʉʉ ʟʘʣʠʰʘʣʘʩʷ ʥʝʟʤiʥʥoʶ. Iʥʜʝʢʩ ʂʘʪʮʘ ʫ ʪʚʘʨʠʥ 

ʟʤʝʥʰʠʚʩʷ ʥʘ 12 %, ʘ Iʌʇ ï ʥʘ 15 %. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʨoʟʚʠʥʫʪʠʡ 

ʩʠʩʪoʣiʯʥʠʡ ʪʠʩʢ ʚ ʃʐ ʫ ʢʨʠʩ ʟ Iʄ ʚ ʪʝʨʤiʥ 3 ʤiʩʷʮi ʙʫʚ ʥʘʙʘʛʘʪo ʥʠʞʯʝ, ʥiʞ 

ʯʝʨʝʟ 1 ʤiʩʷʮʴ, ʙʫʚ ʤʝʥʰʠʤ ʪʘʢoʞ i ʜiʘʩʪoʣiʯʥʠʡ ʪʠʩʢ, ʱo ʧoʚ'ʷʟʘʥo ʟ 

ʥʠʟʴʢʠʤ ʂɼʊ i ʙiʣʴʰ ʚʠʩoʢʠʤ ʂɼO. 

ʊʘʢʠʤ ʯʠʥoʤ, ʯʝʨʝʟ 1 ʤiʩʷʮʴ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʚʠʷʚʣʝʥo ʥʝʟʥʘʯʥʝ 

ʧʨʠʛʥiʯʝʥʥʷ ʥʘʩoʩʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ ʥʘ ʬoʥi ʚʠʨʘʞʝʥoʾ ʜʝʧʨʝʩiʾ ʡoʛo 

ʩʢoʨoʪʣʠʚoʾ  ʬʫʥʢʮiʾ. ʎʝ ʧoʚ'ʷʟʘʥo ʟ ʪʠʤ, ʱo ʥʘ ʧoʯʘʪʢʫ ʨʝʤoʜʝʣʶʚʘʥʥʷ 

ʩʝʨʮʷ ʥʘ ʬoʥi Iʄ ʢoʤʧʝʥʩʘʮiʷ ʉʅ ʚiʜʙʫʚʘʣʘʩʷ ʟʘ ʨʘʭʫʥoʢ ʧiʜʚʠʱʝʥoʛo ʪʠʩʢʫ 

ʥʘʧoʚʥʝʥʥʷ ʃʐ, ʱo ʚiʜoʙʨʘʞʘʣoʩʷ ʚ ʧiʜʚʠʱʝʥʥi ʂɼʊ, ʂɼO i ʂʊ ʨoʟʤiʨiʚ 

ʃʐ, ʘ ʧoʪiʤ i ʇɾ. ʎi ʬʘʢʪoʨʠ ʚ ʧʝʚʥi ʪʝʨʤiʥʠ ʧiʩʣʷ Iʄ ʤoʞʫʪʴ ʩʧʨʠʷʪʠ 

ʟʙʝʨʝʞʝʥʥʶ ʍO ʥʘ ʨiʚʥi, ʜoʩʪʘʪʥʴoʤʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥoʩʪi 

oʨʛʘʥiʟʤʫ. Oʜʥʘʢ, ʯʝʨʝʟ 3 ʤiʩʷʮi ʢoʤʧʝʥʩʘʪoʨʥi ʤoʞʣʠʚoʩʪi ʩʝʨʮʷ 

ʟʘʢiʥʯʫʚʘʣʠʩʷ i ʚiʜʙʫʚʘʣʘʩʷ ʜʝʢoʤʧʝʥʩʘʮiʷ ʉʅ, ʱo ʧʨʠʟʚoʜʠʣo ʜo ʚʠʩoʢoʛo 

ʨiʚʥʷ ʣʝʪʘʣʴʥoʩʪi ʩʝʨʝʜ ʪʚʘʨʠʥ ʟ Iʄ (ʚ ʥʘʰʠʭ ʜoʩʣiʜʞʝʥʥʷʭ ʜo 25 %). 
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ʊʘʙʣʠʮʷ 3.7   

ɺʧʣʠʚ 1 ʽ 3-ʤʽʩʷʯʥʦʛʦ ʧʦʩʪʽʥʬʘʨʢʪʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮ ̫ʥʘ ɸʊ ʽ 

ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʩʝʨʮ ̫ʫ ʢʨʠʩ 1-  ʾʛʨʫʧʠ 

ʇʦʢʘʟʥʠʢ 

 

 

 

ʉʝʨʽʷ 

ʜʦʩʣʽʜʫ 

ʏʉʉ 

(ʫʜ/ʭʚ) 

 

ɸʊ ʤʤ ʨʪ.ʩʪ. ʊʠʩʢ ʚ ʃʐ ʤʤ ʨʪ.ʩʪ. 

 

ɯʥʜʝʢʩ 

ʂʘʪʮʘ 

 

ɯʌʉ 

 

ɸʊʩ ɸʊʜ 

ʊʩ ʂɼʊ ʈʊ 

ʥʦʨʤʘ 371Ñ12 90Ñ4,8 62Ñ2,6 103Ñ6,3 4,3Ñ0,2 
98Ñ6,4 47120Ñ 

2839 

61Ñ 

4,7 

 

ʄʦʜʝʣʴ ɯʄ 

1 ʤʽʩ. 

 

340Ñ18* 

 

 

85Ñ3,8 

 

 

61Ñ3,4 

 

95Ñ4,5* 

 

9,9Ñ 

0,84 

 

92Ñ4,3 

 

36227Ñ 

2175* 

 

55Ñ 

3,4 

 

ʄʦʜʝʣʴ ɯʄ 

3 ʤʽʩ. 
375Ñ24 92Ñ4,3 63Ñ4,1 83Ñ3,2 

18,5Ñ 

2,4 
66Ñ3,2 

35487Ñ 

1864 

51Ñ 

2,1 

 

 ʇʨʠʤiʪʢʘ: * ï ʜoʩʪoʚiʨʥiʩʪʴ ʨoʟʙiʞʥoʩʪʝʡ ʤiʞ ʧoʢʘʟʥʠʢʘʤʠ ʥoʨʤʠ ʪʘ 

Iʄ (ʨ<0,05). 

 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʘʥʠʭ ʧoʢʘʟʥʠʢiʚ ʚ 3-ʡ ʛʨʫʧi ʪʚʘʨʠʥ ʥʘʤʠ ʙʫʣʘ ʚʠʷʚʣʝʥʘ  

ʜoʩʪoʚiʨʥʘ ʨiʟʥʠʮi ʚ ʧoʨiʚʥʷʥʥi ʟ ʥoʨʤoʶ ʚ ʪʝʨʤiʥʠ 1 i 3 ʤiʩʷʮi ʝʢʩʧʝʨʠʤʝʥʪʫ 

(ʪʘʙʣ. 3.8, ʨʠʩ. 3.8). ʇoʜiʙʥʫ ʢʘʨʪʠʥʫ ʤʠ ʚiʜʤiʪʠʣʠ i ʚ ʧoʢʘʟʥʠʢʘʭ, oʪʨʠʤʘʥʠʭ 

ʚ ʛʨʫʧʘʭ 4 i 5 (ʪʘʙʣ.3.9 i 3.10, ʨʠʩ. 3.8). 

ʎiʣʢoʤ ʡʤoʚiʨʥo, ʱo ʨʷʜ ʥʝʟʤiʥʥʠʭ ʧoʢʘʟʥʠʢiʚ ʙʫʚ ʧoʚ'ʷʟʘʥʠʡ ʟ 

ʘʥʛioʛʝʥʥʠʤ i ʧʘʨʘʢʨʠʥʥʠʤ ʝʬʝʢʪoʤ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʤʝʟʝʥʭiʤʘʣʴʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ, ʷʢi ʧʨʠʟʚoʜʠʣʠ ʜo ʘʜʘʧʪʘʮiʾ ʩʝʨʮʷ ʜo ʥoʚʠʭ ʫʤoʚ 

iʩʥʫʚʘʥʥʷ ʪʘ ʾʭ ʘʥʪʠiʰʝʤiʯʥʠʤ ʚʧʣʠʚoʤ. 

ʇʨʠ ʘʥʘʣiʟi ʧoʢʘʟʥʠʢiʚ, oʪʨʠʤʘʥʠʭ ʫ ʪʚʘʨʠʥ 4-ʾ ʛʨʫʧʠ ʚʠʷʚʣʝʥo, ʱo 

ʏʉʉ ʯʝʨʝʟ 1 ʤiʩʷʮʴ ʧiʩʣʷ Iʄ ʟʤʝʥʰʫʚʘʣʘʩʷ ʟ (371Ñ12) ʜo (333Ñ22) ʫʜ./ʭʚ., 

ʧoʪiʤ ʧoʩʪʫʧoʚo ʚiʜʥoʚʣʶʚʘʣʘʩʷ i ʯʝʨʝʟ 3 ʤiʩʷʮi ʥʝ ʚiʜʨiʟʥʷʣʘʩʷ ʚiʜ ʥoʨʤʠ. 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ɸʊ (ʷʢ ʩʠʩʪoʣiʯʥoʛo, ʪʘʢ i ʜiʘʩʪoʣiʯʥoʛo) ʥʝ ʙʫʣo 

ʚʠʷʚʣʝʥo ʜoʩʪoʚiʨʥoʾ ʨiʟʥʠʮi ʚ ʫʩi ʪʝʨʤiʥʠ ʜoʩʣiʜʞʝʥʥʷ. ɼiʘʩʪoʣiʯʥʠʡ ʪʠʩʢ ʚ 

ʣiʚoʤʫ ʰʣʫʥoʯʢʫ ʟʤʝʥʰʫʚʘʣʘʩʷ ʟ (103Ñ6,3) ʜo (97Ñ3,8) ʤʤ.ʨʪ.ʩʪ. i ʚ ʪʝʨʤiʥ 3 
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ʤiʩʷʮi ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʚiʜ ʥoʨʤʠ. ʂɼʊ ʜo 1 ʤiʩʷʮʷ ʟʨoʩʪʘʚ ʟ (4,3Ñ0,2) ʜo 

(4,9Ñ0,8) i ʟʘʣʠʰʘʚʩʷ ʧoʩʪiʡʥʠʤ ʜo ʢiʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʘʢoʞ ʚiʜʟʥʘʯʘʣoʩʷ 

ʟʥʠʞʝʥʥʷ ʈʊ i iʥʜʝʢʩʫ ʂʘʮʘ. ɺ ʪʝʨʤiʥ 1 ʤiʩʷʮʴ ʜoʩʪoʚiʨʥo ʟʥʠʟʠʚʩʷ Iʌʇ ʟ 

(61Ñ4,7) ʜo (55Ñ3,4) i ʟʘʣʠʰʘʚʩʷ ʪʘʢʠʤ ʜo ʢiʥʮʷ ʜoʩʣiʜʞʝʥʥʷ (ʪʘʙʣ. 3.9,  

ʨʠʩ. 3.8). 

ʊʘʙʣʠʮʷ 3.8 

ɺʧʣʠʚ 1 ʽ 3-ʤʽʩʷʯʥʦʛʦ ʧʦʩʪʽʥʬʘʨʢʪʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮ ̫ʥʘ ɸʊ ʽ 

ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʩʝʨʮ ̫ʫ ʢʨʠʩ 3-  ʾʛʨʫʧʠ 

 

ʊʘʙʣʠʮʷ 3.9   

ɺʧʣʠʚ 1 ʽ 3-ʤʽʩʷʯʥʦʛʦ ʧʦʩʪʽʥʬʘʨʢʪʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮ ̫ʥʘ ɸʊ ʽ 

ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʩʝʨʮ ̫ʫ ʢʨʠʩ  4-  ʾʛʨʫʧʠ 

ʇʦʢʘʟʥʠʢ 

 

ʉʝʨʽʷ 

ʜʦʩʣʽʜʫ 

ʏʉʉ 

(ʫʜ/ʭʚ) 

 

ɸʊ ʤʤ ʨʪ.ʩʪ. ʊʠʩʢ ʚ ʃʐ ʤʤ 

ʨʪ.ʩʪ. 

 

ɯʥʜʝʢʩ 

ʂʘʪʮʘ 

 

ɯʌʉ 

 
ɸʊʩ ɸʊʜ 

ʊʩ ʂɼʊ ʈʊ 

ʥʦʨʤʘ 371Ñ12 90Ñ4,8 62Ñ2,6 
103Ñ 

6,3 

4,3Ñ 

0,2 

98Ñ 

6,4 

47120Ñ 

2839 

61Ñ 

4,7 

 

1 ʤʽʩ. 
333Ñ22* 84Ñ3,3 60Ñ2,9 

97Ñ 

3,8* 

4,9Ñ 

0,8* 

92Ñ 

4,3* 

36887Ñ 

2175* 

55Ñ 

3,4* 

3 ʤʽʩ. 373Ñ21* 91Ñ4,1 61Ñ3,7 
99Ñ 

2,7* 

4,9Ñ 

0,4
 Ŭ
 

95Ñ 

 2,6*
, 
**  

36929Ñ15

39*
,
**  

56Ñ 

1,8*
,
**  

 

ʇʨʠʤ̔ʪʢʠ: * - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤ̔ ʞ ʚʠʚʯʘʻʤʠʤ ʧʦʢʘʟʥʠʢʦʤ ʽ 

ʧʦʧʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ (ʨ<0,05); **  - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤ̔ ʞ 

ʚʠʚʯʘʻʤʠʤ ʧʦʢʘʟʥʠʢʦʤ ʽ ʥʦʨʤʦʶ (ʨ<0,05). 

 

ʇʦʢʘʟʥʠʢ 

 

ʉʝʨʽʷ  

ʜʦʩʣʽʜʫ 

ʏʉʉ 

(ʫʜ/ʭʚ) 

 

ɸʊ ʤʤ ʨʪ.ʩʪ. ʊʠʩʢ ʚ ʃʐ ʤʤ ʨʪ.ʩʪ. 

 

ɯʥʜʝʢʩ 

ʂʘʪʮʘ 

 

ɯʌʉ 

 
ɸʊʩ ɸʊʜ 

ʊʩ ʂɼʊ ʈʊ 

ʥʦʨʤʘ 371Ñ12 90Ñ4,8 62Ñ2,6 
 103Ñ 

6,3 
4,3Ñ0,2 98Ñ6,4 

47120Ñ

2839 

61Ñ 

4,7 

ɯʄ+ʪʨʘʥʩʧʣʘ

ʥʪʘʮʽʷ ʄʉʂ  

1 ʤʽʩ. 

368Ñ13 87Ñ3,4 61Ñ3,3 99Ñ5,2 4,9Ñ0,3 97Ñ 

6,5 

44418Ñ

2975 

59Ñ 

4,1 

ɯʄ+ʪʨʘʥʩʧʣʘ

ʥʪʘʮʽʷ ʄʉʂ  

3 ʤʽʩ. 

370Ñ17 86Ñ2,9 60,8Ñ 

3,3 

104Ñ 

4,7 

4,5Ñ 

0,47 

92Ñ 

5,8 

43258Ñ

2147 

58Ñ 

3,6 
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 ʊʘʙʣʠʮʷ 3.10   

ɺʧʣʠʚ 1 ʽ 3-ʤʽʩʷʯʥʦʛʦ ʧʦʩʪʽʥʬʘʨʢʪʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮ ̫ʥʘ ɸʀ ʽ 

ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʩʝʨʮ ̫ʫ ʢʨʠʩ  5 ʛʨʫʧʠ 

ʇʦʢʘʟʥʠʢ 

 

 

ʉʝʨʽʷ 

ʦʧʠʪʘ 

ʏʉʉ 

(ʫʜ/ʭʚ) 

 

ɸʊ ʤʤ ʨʪ.ʩʪ. ʊʠʩʢ ʚ ʃʐ ʤʤ ʨʪ.ʩʪ. 

 

ɯʥʜʝʢʩ 

ʂʘʪʮʘ 

 

ɯʌʉ 

 

ɸʊʩ ɸʊʜ 

ʊʩ ʂɼʊ ʈʊ 

   ʥʦʨʤʘ 371Ñ12 90Ñ4,8 62Ñ2,6 103Ñ6,3 4,3Ñ0,2 
98Ñ6,4 47120Ñ 

2839 
61Ñ4,7 

    1 ʤʽʩ. 351Ñ15* 87Ñ3,5 61Ñ3,1 
97Ñ3,2 

* 

5,4Ñ0,7

* 
90Ñ3,8* 35318Ñ 

2202* 

55Ñ2,7

* 

3 ʤʽʩ. 366Ñ19* 91Ñ3,7 62Ñ3,8 
97Ñ2,6 

**  

5,5Ñ0,5
  

**  

86Ñ2,9 

**  

36487Ñ1

713
 
**  

56Ñ1,1
 

**  
 

ʇʨʠʤiʪʢʠ: * - ʜoʩʪoʚiʨʥiʩʪʴ ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʜoʩʣiʜʞʫʚʘʥʠʤ 

ʧoʢʘʟʥʠʢoʤ i ʧoʧʝʨʝʜʥiʤʠ ʜʘʥʠʤʠ (ʨ<0,05); ** - ʜoʩʪoʚiʨʥiʩʪʴ ʚiʜʤiʥʥoʩʪʝʡ 

ʤiʞ ʜoʩʣiʜʞʫʚʘʥʠʤ ʧoʢʘʟʥʠʢoʤ i ʥoʨʤoʶ (ʨ<0,05). 

 

ʋ ʪʚʘʨʠʥ 5-ʾ ʛʨʫʧʠ  ʯʝʨʝʟ 1 ʤiʩʷʮʴ ʧiʩʣʷ iʥʜʫʢʮiʾ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚiʜʟʥʘʯʘʣoʩʷ ʟʤʝʥʰʝʥʥʷ ʙʘʟoʚoʾ ʏʉʉ ʟ (371Ñ12) ʜo (351Ñ15) ʫʜ./ʭʚ. i ʜo 3 

ʤiʩ̫ʮiʚ ʚoʥʘ ʧiʜʚʠʱʫʚʘʣʘʩʷ ʜo (366Ñ19), ʱo iʩʪoʪʥo ʥʝ ʚiʜʨiʟʥʷʣoʩʷ ʚiʜ 

ʥoʨʤʠ. ʇoʢʘʟʥʠʢʠ ʘʨʪʝʨiʘʣʴʥoʛo ʪʠʩʢʫ, ʷʢ ʫ ʩʠʩʪoʣʫ, ʪʘʢ i ʚ ʜiʘʩʪoʣʫ, 

ʟʘʣʠʰʘʣʠʩʷ ʩʪʘʙiʣʴʥʠʤʠ. ʊʩ ʚ ʪʝʨʤiʥ 1 ʤiʩʷʮʴ ʟʤʝʥʰʠʚʩʷ ʟ (103Ñ6,3) ʜo 

(97Ñ3,2) i ʟʘʣʠʰʘʚʩʷ ʩʪʘʙiʣʴʥʠʤ ʜo ʢiʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʂɼʊ ʟʙiʣʴʰʠʚʩʷ ʟ 

(4,3Ñ0,2) ʜo (5,4Ñ0,7), ʪʘʢoʞ ʟʘʣʠʰʘʶʯʠʩʴ ʩʪʘʙiʣʴʥʠʤ ʧʨo ʢiʥʮʷ ʜoʩʣiʜʞʝʥʥʷ. 

ʈiʟʥʠʮʷ ʪʠʩʢʫ ʩʢʣʘʣʘ (90Ñ3,8) i ʧoʪiʤ ʜo 3 ʤiʩʷʮʷ ʟʥʠʟʠʣʘʩʷ ʱʝ ʜo (86Ñ2,9). 

Iʥʜʝʢʩ ʂʘʮʘ ʟʤʝʥʰʠʚʩʷ ʜo 1 ʤiʩʷʮʷ ʟ (47120Ñ2839) ʜo (35318Ñ2202) i ʥʝ 

ʟʤiʥʶʚʘʚʩʷ ʜo ʢiʥʮʷ ʩʧoʩʪʝʨʝʜʞʝʥʥʷ. Iʌʇ ʪʘʢoʞ ʟʤʝʥʰʠʚʩʷ ʟ (61Ñ4,7) ʜo 

(55Ñ2,7) i ʚ ʥʘʩʪʫʧʥoʤʫ ʟʘʣʠʰʘʚʩʷ ʩʪʘʙiʣʴʥʠʤ. ʋ 2-ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥiʡ 

ʛʨʫʧi ʥʘʤʠ ʙʫʣʠ ʚʠʷʚʣʝʥi ʥʘʩʪʫʧʥi ʟʤiʥʠ (ʪʘʙʣ. 3.11, ʨʠʩ. 3.8). 

ʇʨʠ ʚʠʚʯʝʥʥi ʧoʢʘʟʥʠʢiʚ ʨoʙoʪʠ ʩʝʨʮʷ iʥʚʘʟʠʚʥoʶ ʤʝʪoʜʠʢoʶ ʫ ʢʨʠʩ  

2-ʾ ʛʨʫʧʠ ʙʫʣo ʚʠʷʚʣʝʥo, ʱo ʏʉʉ ʚ ʩʧoʢoʾ ʟʥʠʟʠʣʘʩʷ ʟ (371Ñ12) ʜo (345Ñ13) i 

ʧoʪiʤ ʟʘʣʠʰʘʣʘʩʷ ʥʘʙʘʛʘʪo ʥʠʞʯoʶ ʟʘ ʥoʨʤʫ ʚ ʪʝʨʤiʥ 3 ʤiʩʷʮi ï (360Ñ15). 
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ʊʘʙʣʠʮʷ 3.11 

ɺʧʣʠʚ 1 ʽ 3-ʤʽʩʷʯʥʦʛʦ ʧʦʩʪʽʥʬʘʨʢʪʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮ ̫ʥʘ ɸʊ ʽ 

ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʩʝʨʮ ̫ʫ ʢʨʠʩ  2-  ʾʛʨʫʧʠ 

ʇʦʢʘʟʥʠʢ 

 

 

ʉʝʨʽʷ 

ʜʦʩʣʽʜʫ 

ʏʉʉ 

(ʫʜ/ʭʚ) 

 

ɸʊ, ʤʤ ʨʪ.ʩʪ. ʊʠʩʢ ʚ ʃʐ, ʤʤ ʨʪ.ʩʪ. 

 

ɯʥʜʝʢʩ 

ʂʘʪʮʘ 

 

ɯʌʉ 

 

ɸʊʩ ɸʊʜ 

ʊʩ ʂɼʊ ʈʊ 

ʥʦʨʤʘ 371Ñ12 90Ñ4,8 62Ñ2,6 
103Ñ 

6,3 
4,3Ñ0,2 

98Ñ 

6,4 

47120Ñ

2839 

61Ñ 

4,7 

      1 ʤʽʩ. 345Ñ13* 88Ñ2,9 61Ñ2,5 
96Ñ 

2,6* 
8,6Ñ0,7* 

95Ñ 

3,3* 

36319Ñ

2274* 

55Ñ 

1,8* 

3 ʤʽʩ. 
360Ñ15 

*,
  
**  

90Ñ2,9 62Ñ2,7 
90Ñ 

2,4
 
**  

12,1Ñ0,4
 

**
 
 

70Ñ 

 2,5 

*
 Ŭ
 

35916Ñ

1831
 

**  

53Ñ 

1,4**  

 

  ʇʨʠʤiʪʢʠ: * - ʜoʩʪoʚiʨʥiʩʪʴ ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʜoʩʣiʜʞʫʚʘʥʠʤ 

ʧoʢʘʟʥʠʢoʤ i ʧoʧʝʨʝʜʥiʤʠ ʜʘʥʠʤʠ (ʨ<0,05); ** - ʜoʩʪoʚiʨʥiʩʪʴ ʚiʜʤiʥʥoʩʪʝʡ 

ʤiʞ ʜoʩʣiʜʞʫʚʘʥʠʤ ʧoʢʘʟʥʠʢoʤ i ʥoʨʤoʶ (ʨ<0,05). 

 

ʇoʢʘʟʥʠʢʠ ʘʨʪʝʨiʘʣʴʥoʛo ʪʠʩʢʫ ʥʝ ʟʤiʥʶʚʘʣʠʩʷ ʧʨoʪʷʛoʤ ʫʩʴoʛo 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʩ ʟʤʝʥʰʠʚʩʷ ʟ (103Ñ6,3) ʜo (96Ñ2,6) ʚ ʪʝʨʤiʥ 1 ʤiʩʷʮʴ i ʜo 3 

ʤiʩʷʮiʚ ï ʝɦ ʜo (90Ñ2,4). ʇʨʠ ʮʴoʤʫ ʚiʜʟʥʘʯʘʣoʩʷ ʟʙiʣʴʰʝʥʥʷ ʂɼʊ ʜo 

(8,6Ñ0,7) i (12,1Ñ0,4) ʚiʜʧoʚiʜʥo. ʈʊ ʚ ʪʝʨʤiʥ 1 ʤiʩʷʮʴ ʟʥʠʞʫʚʘʚʩʷ ʥʝʟʥʘʯʥo 

(ʜo 95Ñ3,3), oʜʥʘʢ ʜo 3-ʭ ʤiʩʷʮiʚ ʮʝʡ ʧoʢʘʟʥʠʢ ʩʪʘʥoʚʠʚ (70Ñ2,5). Iʥʜʝʢʩ ʂʘʮʘ 

ʟʥʠʞʫʚʘʚʩʷ ʟ (47120Ñ2839) ʜo (36319Ñ2274) i ʟʘʣʠʰʘʚʩʷ ʩʪʘʙiʣʴʥʠʤ ʜo ʢiʥʮʷ 

ʜoʩʣiʜʞʝʥʥʷ. Iʌʇ ʟʤʝʥʰʠʚʩʷ ʟ (61Ñ4,7) ʜo (55Ñ1,8) i ʟʘʣʠʰʘʚʩʷ ʥʘ ʪʘʢʠʭ 

ʥʠʟʴʢʠʭ ʧoʢʘʟʥʠʢʘʭ ʜo ʢiʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

Oʪʨʠʤʘʥi ʜʘʥi ʩʚiʜʯʘʪʴ ʧʨo ʚiʜʩʫʪʥiʩʪʴ ʜoʩʪoʚiʨʥoʾ ʨiʟʥʠʮi ʤiʞ 

ʙiʣʴʰiʩʪʶ ʜoʩʣiʜʞʫʚʘʥʠʭ ʧoʢʘʟʥʠʢiʚ ʫ ʪʚʘʨʠʥ 1-ʾ i 2-ʾ ʛʨʫʧ, ʘ ʜʘʥi, oʪʨʠʤʘʥi 

ʫ ʪʚʘʨʠʥ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ, ʙʫʣʠ ʥʘʡʙiʣʴʰ ʥʘʙʣʠʞʝʥi ʜo 

ʬiʟioʣoʛiʯʥoʾ ʥoʨʤʠ (ʨʠʩ. 3.8) ʇʨoʪʝ, oʧʪʠʤʘʣʴʥi ʧoʢʘʟʥʠʢʠ ʙʫʣʠ ʜoʩʷʛʥʫʪi ʚ 

3-ʡ ʛʨʫʧi ʪʚʘʨʠʥ (ʟ iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʠʤi iʥ'ʻʢʮiʷʤʠ ʄʉʂ) ʫ ʚiʜʜʘʣʝʥi 

ʪʝʨʤiʥʠ ʜoʩʣiʜʞʝʥʥʷ. 
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ʈʠʩ. 3.8. ɼʠʥʘʤiʢʘ ɸʊ i ʧoʢʘʟʥʠʢiʚ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʤioʢʘʨʜʘ 

ʯʝʨʝʟ 1 i 3 ʤiʩʷʮi ʝʢʩʧʝʨʠʤʝʥʪʘ. 

 

ʅʘʤʠ ʙʫʣʘ ʚʠʩʫʥʫʪʘ ʛiʧoʪʝʟʘ ʤoʞʣʠʚoʩʪi ʧʨʠʩʢoʨʝʥʥʷ ʥʝoʘʥʛioʛʝʥʝʟʫ ʫ 

ʪʚʘʨʠʥ 2-ʾ ʛʨʫʧi ʜoʩʣiʜʞʝʥʥʷ ʟʘ ʨʘʭʫʥoʢ ʟʘʧʘʣʴʥoʾ ʨʝʘʢʮiʾ ʚ ʟoʥi ʘʣʴʪʝʨʘʮiʾ, 

ʘʣʝ ʚ ʨʝʟʫʣʴʪʘʪi ʜoʩʣiʜʞʝʥʥʷ ʤʠ ʥʝ oʪʨʠʤʘʣʠ ʜoʩʪoʚiʨʥoʾ ʨiʟʥʠʮi. ʂʨiʤ ʪoʛo, 

ʡʤoʚiʨʥo, ʚiʜʙʫʚʘʣoʩʷ ʨoʟʨoʩʪʘʥʥʷ ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ ʚ ʤiʩʮi iʥ'ʻʢʮiʾ, ʱo 

ʧoʩʠʣʶʚʘʣo ʨʷʜ ʧoʢʘʟʥʠʢiʚ. ɼʘʥʠʡ ʬʘʢʪ ʤʠ ʧiʜʪʚʝʨʜʠʣʠ ʧiʜ ʯʘʩ 

ʛiʩʪoʣoʛiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʩʝʨʜʝʮʴ ʧiʩʣʷ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʂɼʊ ʣiʚoʛo ʰʣʫʥoʯʢʘ ʟʥʘʯʥo ʟʙiʣʴʰʠʚʩʷ ʚ 1 ʛʨʫʧi, ʱo ʩʚiʜʯʠʣo ʧʨo 

ʧʨoʛʨʝʩʫʚʘʥʥʷ ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi, ʫ 2-ʡ ʛʨʫʧi ʜʘʥʠʡ ʧoʢʘʟʥʠʢ ʙʫʚ ʥʠʞʯʝ, 

ʥiʞ ʚ 1-ʡ, ʘʣʝ ʥʘʙʘʛʘʪo ʚʠʱʝ ʥoʨʤʠ. ɺ 3-ʡ, 4-ʡ i 5-ʡ ʛʨʫʧʘʭ ʂɼʊ ʙʫʚ ʚ ʪʝʨʤiʥ 

1 ʤiʩʷʮʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʚʠʱʝ ʬiʟioʣoʛiʯʥoʾ ʥoʨʤʠ, ʘʣʝ 

ʧoʪiʤ ʧʨʘʢʪʠʯʥo ʥʝ ʟʤiʥʶʚʘʚʩʷ. ʅʘʡʙiʣʴʰ ʙʣʠʟʴʢʠʤʠ ʜo ʥoʨʤʠ ʙʫʣʠ 

ʧoʢʘʟʥʠʢʠ ʚ  3-ʡ ʛʨʫʧi (ʨʠʩ. 3.9). 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ʧoʢʘʟʥʠʢʘ iʥʜʝʢʩʫ ʂʘʮʘ (ʨʠʩ.3.10), ʤʠ 

ʚiʜʟʥʘʯʠʣʠ ʟʥʘʯʥʝ ʡoʛo ʟʤʝʥʰʝʥʥʷ ʧʨoʪʷʛoʤ ʫʩʴoʛo ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʪʚʘʨʠʥ 

ʚʩiʭ ʛʨʫʧ, ʢʨiʤ 3- .ʾ 
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ʈʠʩ. 3.9. ɼʠʥʘʤiʢʘ ʂɼʊ ʟʘ iʥʚʘʟʠʚʥoʶ ʤʝʪoʜʠʢoʶ ʚ ʪʝʨʤiʥʠ 1 i 3 ʤiʩʷʮi. 

  

 

 

ʈʠʩ. 3.10. ɼʠʥʘʤiʢʘ iʥʜʝʢʩʘ ʂʘʮʘ ʟʘ iʥʚʘʟʠʚʥoʶ ʤʝʪoʜʠoʶ ʚ ʪʝʨʤiʥʠ 1 i 

3 ʤiʩʷʮi. 
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3.5. Oʩoʙʣʠʚoʩʪi ʙioʝʣʝʢʪʨʠʯʥoʾ ʘʢʪʠʚʥoʩʪi ʩʝʨʮʷ i ʭʨoʥoʪʨoʧʥʘ 

ʬʫʥʢʮiʷ ʩʝʨʮʷ ʢʨʠʩ ʥʘ ʪʣi ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ 

ɼoʩʣiʜʞʝʥʥʷ ʬʫʥʢʮioʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚoʩʪʝʡ ʤioʢʘʨʜʘ ʧoʢʘʟʘʣo, ʱo 

ʟʤiʥʠ ʟ ʙoʢʫ ɽʂɻ ʚʠʷʚʣʷʣʠʩʷ ʫ ʪʚʘʨʠʥ ʚʞʝ ʚ ʧʝʨʰʫ ʜoʙʫ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ 

Iʄ ʫ ʚʠʛʣʷʜi ʟʤiʥ ʚ ʤoʨʬoʣoʛiʾ ʰʣʫʥoʯʢoʚoʛo ʢoʤʧʣʝʢʩʫ QRS, ʧoʨʫʰʝʥʴ 

ʨʠʪʤʫ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʬʫʥʢʮiʾ ʩʝʨʮʷ ʤʠ ʚʠʢoʨʠʩʪoʚʫʚʘʣʠ 

ɽʂɻ (ʨʠʩ. 3.11ï3.13), ʜʣʷ ʜʠʥʘʤiʯʥoʛo ʩʧoʩʪʝʨʝʞʝʥʥʷ ʧʨoʪʷʛoʤ ʪʨʠʚʘʣoʛo 

ʯʘʩʫ ï ʜoʙoʚʝ ʤoʥiʪoʨʫʚʘʥʥʷ ɽʂɻ ʟʘ ʤʝʪoʜoʤ Holter. 

 

 

ʈʠʩ. 3.11. ɽʂɻ ʩʝʨʮʷ ʟʜoʨoʚoʾ  ʢʨʠʩʠ ʫ ʚiʜʚʝʜʝʥʥʷʭ ʧo ʅʝʙʫ. 

 

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʯʝʨʝʟ ʜoʙʫ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʫ ʢʨʠʩ 

ʩʧoʩʪʝʨiʛʘʣʘʩʷ ʙʨʘʜʠʢʘʨʜiʷ, ʬoʨʤʫʚʘʥʥʷ ʟʫʙʮʷ q i ʟʙʝʨiʛʘʣʘʩʷ ʝʣʝʚʘʮiʻʶ 

ʩʝʛʤʝʥʪʘ ST, ʱo ʩʚiʜʯʠʣo ʧʨo ʥʘʷʚʥiʩʪʴ ʥʝʢʨoʟʫ ʧʨʠ ʧoʰʠʨʝʥoʤʫ 

ʪʨʘʥʩʤʫʨʘʣʴʥoʤʫ iʥʬʘʨʢʪi ʤioʢʘʨʜʘ (ʨʠʩ. 3.12). 
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ʈʠʩ. 3.12. ɽʂɻ ʢʨʠʩʠ ʯʝʨʝʟ 1 ʜoʙʫ ʧiʩʣʷ Iʄ ʫ ʚiʜʚʝʜʝʥʥʷʭ ʧo ʅʝʙʫ. 

 

ʇʨʠ ʧoʨiʚʥʷʥʥi ɽʂɻ ʜo ʤoʜʝʣʶʚʘʥʥʷ Iʄ i ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʧiʩʣʷ 

ʧʝʨʝʚ'ʷʟʢʠ ʣiʚoʾ ʢoʨoʥʘʨʥoʾ ʘʨʪʝʨiʾ ʨʝʻʩʪʨʫʚʘʣʠ ʝʣʝʚʘʮiʻʶ ʩʝʛʤʝʥʪʘ ST- ʫ 

ʚʠʛʣʷʜi ʢʨʠʚoʾ ʇʘʨʜi, ʱo ʩʚiʜʯʠʣo ʧʨo ʧoʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʘ ʚ ʥʘʡʛoʩʪʨiʰiʡ 

ʩʪʘʜiʾ Iʄ. 

 

ʈʠʩ. 3.13. 1 ï ʥoʨʤʘ; A, I, D ï ɽʂɻ-ʜʠʥʘʤʠʢʘ Iʄ ʫ ʚiʜʚʝʜʝʥʥi ʧo ʅʝʙʫ ʫ 

ʢʨʠʩʠ. 

 

ʇʨoʪʷʛoʤ ʧʝʨʰʠʭ 2-ʭ ʛoʜʠʥ ʬoʨʤʫʚʘʚʩʷ ʧʘʪoʣoʛiʯʥʠʡ ʟʫʙʝʮʴ Q, ʷʢʠʡ 

ʩʚiʜʯʠʚ ʧʨo ʥʘʷʚʥiʩʪʴ ʥʝʢʨoʟʫ ʤioʢʘʨʜʘ ʧʨʠ ʛoʩʪʨiʡ ʩʪʘʜiʾ iʥʬʘʨʢʪʘ. ʏʝʨʝʟ 

10-14 ʜʽʙ ʬoʨʤʫʚʘʚʩʷ ʥʝʛʘʪʠʚʥʠʡ ʟʫʙʝʮʴ ʊ, ʘ ʟʙʝʨʝʞʝʥʥʷ ʝʣʝʚʘʮiʾ ʩʝʛʤʝʥʪʘ 
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ST ʩʚiʜʯʠʣo ʧʨo ʬoʨʤʫʚʘʥʥʷ ʛoʩʪʨoʾ ʘʥʝʚʨʠʟʤʠ. ʏʝʨʝʟ 1 ʤiʩʷʮʴ ʧiʩʣʷ 

ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʥʘ ɽʂɻ ʨʝʻʩʪʨʫʚʘʣoʩʷ ʟʙiʣʴʰʝʥʥʷ ʘʤʧʣiʪʫʜʠ ʥʝʛʘʪʠʚʥoʛo 

ʟʫʙʮʷ ʊ i çʨoʟʰʠʨʝʥʥʷè ʟʫʙʮʷ Q, ʱo ʚiʜoʙʨʘʞʘʶʪʴ ʩʪʘʜiʶ ʨʫʙʮʶʚʘʥʥʷ. 

ʇoʜiʙʥʫ ʢʘʨʪʠʥʫ ʤʠ ʩʧoʩʪʝʨiʛʘʣʠ ʫ 40% ʪʚʘʨʠʥ, ʫ ʨʝʰʪʠ 60% ʟʥʠʞʝʥʥʷ 

ʧiʜʥʝʩʝʥoʛo ST ʧʨʠʧʠʥʷʣoʩʷ ʥʘ ʧʝʚʥoʤʫ ʨiʚʥi, ʥʝ ʜoʩʷʛʥʫʚʰʠ iʟoʝʣʝʢʪʨʠʯʥoʾ 

ʣiʥiʾ. ʊʘʢʘ çʟʘʩʪʠʛʣʘè ʝʣʝʢʪʨoʢʘʨʜioʛʨʘʤʘ (ʟʘʟʚʠʯʘʡ ʟi ʩʬoʨʤoʚʘʥʠʤ 

ʥʝʛʘʪʠʚʥʠʤ ʟʫʙʮʝʤ ʊ) ʻ ʝʣʝʢʪʨoʢʘʨʜioʛʨʘʬiʯʥoʶ oʟʥʘʢoʶ ʘʥʝʚʨʠʟʤʠ ʣiʚoʛo 

ʰʣʫʥoʯʢʘ. 

ʅʘʜʘʣi ʧʨʠ ʘʥʘʣiʟi ʜʘʥʠʭ ʜoʙoʚoʛo ʤoʥiʪoʨʫʚʘʥʥʷ ɽʂɻ ʤʠ ʚiʜʟʥʘʯʘʣʠ, 

ʱo ʨʝʻʩʪʨʘʮiʡʥi ʜʘʥi, ʷʢi oʮiʥʶʚʘʣʠʩʷ ʘʚʪoʤʘʪʠʯʥo ʟʘ ʜoʧoʤoʛoʶ ʧʨoʛʨʘʤʠ, 

ʩʣiʜ ʟ oʙʝʨʝʞʥiʩʪʶ ʩʧʨʠʡʤʘʪʠ i ʜoʚiʨʷʪʠ ʣʠʰʝ ʨʫʯʥoʤʫ ʧʝʨʝʨʘʭʫʥʢʫ ʚ ʟʚ'ʷʟʢʫ 

ʟ ʪʠʤ, ʱo ʜʝʷʢi ʢoʤʧʣʝʢʩʠ ʧʨoʛʨʘʤʘ ʧʨoʧʫʩʢʘʣʘ (ʨʠʩ. 3.14) ʯʝʨʝʟ ʚʠʩoʢʫ 

ʯʘʩʪoʪʫ ʩʝʨʮʝʚʠʭ ʩʢoʨoʯʝʥʴ ʫ ʢʨʠʩ (ʙiʣʴʰʝ 260Ñ60 ʟʘ ʭʚ). 

 
ʈʠʩ. 3.14. ʅoʨʤʘʣʴʥʘ ʢʘʨʪʠʥʘ ɽʂɻ ʢʨʠʩʠ. 

 

ʏʝʨʝʟ 7 ʜiʙ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʚ 1-ʡ ʛʨʫʧi ʪʚʘʨʠʥ ʚiʜʟʥʘʯʘʣʘʩʷ 

ʤoʥoʪoʧʥʘ ʰʣʫʥoʯʢoʚʘ ʙiʛʝʤiʥiʷ (ʨʠʩ. 3.15). 

ɼo 14 ʜoʙʠ ʙʫʣʠ ʧʨʠʩʫʪʥi ʧoʨʫʰʝʥʥʷ ʨʠʪʤʫ ʫ ʚʠʛʣʷʜi ʰʣʫʥoʯʢoʚʠʭ 

ʝʢʩʪʨʘʩʠʩʪoʣ (ʨʠʩ. 3.16) i ʘʙʙʝʨʘʥʪʥʠʭ ʥʘʜʰʣʫʥoʯʢoʚʠʭ ʝʢʩʪʨʘʩʠʩʪoʣ (ʅɽ). 

ɼo 30-ʾ ʜoʙʠ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʩʧoʩʪʝʨiʛʘʣʠʩʷ ʧoʨʫʰʝʥʥʷ 

ʧʨoʚiʜʥoʩʪi: ʯʘʩʪi ɸɺ-ʙʣoʢʘʜʠ 2 ʩʪʫʧʝʥʷ ʪʠʧʫ ʄoʙiʮ 1 (ʨʠʩ. 3.17). 

ʊʘʢʠʤ ʯʠʥoʤ, ʟʘ ʜʘʥʠʤʠ ʝʣʝʢʪʨoʢʘʨʜioʛʨʘʬiʯʥoʛo ʤoʥiʪoʨʫʚʘʥʥʷ ʚ 
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ʛʨʫʧi ʢʨʠʩ ʟ Iʄ ʩʧoʩʪʝʨiʛʘʣʠʩʷ ʞʠʪʪʻʟʘʛʨoʞʫʶʯi ʘʨʠʪʤiʾ, ʱo ʧʨʠʟʚʝʣʠ ʚ 2 

ʚʠʧʘʜʢʘʭ ʜo ʣʝʪʘʣʴʥʠʭ ʥʘʩʣiʜʢiʚ. 

 

ʈʠʩ. 3.15. ʂʘʨʜʽʦʛʨʘʤʘ ʩʝʨʮ ̫ ʫ ʢʨʠʩʠ 1 ʛʨʫʧʠ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ɯʄ. 

 

 

ʈʠʩ. 3.16. ʂʘʨʜʽʦʛʨʘʤʘ ʩʝʨʮ ̫ ʫ ʢʨʠʩʠ 1 ʛʨʫʧʠ ʯʝʨʝʟ 14 ʜʽʙ ʧ̔ ʩʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ɯʄ.  

 

ʋ iʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʏʉʉ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤoʚʘʭ ʩʪʘʥoʚʠʣʘ (485Ñ43) 

ʫʜ/ʭʚ. ʇʨʠ ʤoʜʝʣʶʚʘʥʥi ʫʨʘʞʝʥʥʷ ʤioʢʘʨʜʘ ʮʝʡ ʧoʢʘʟʥʠʢ ʟʥʠʞʫʚʘʚʩʷ ʜo 

(142,5Ñ78,9) ʫʜ./ʭʚ., ʘ ʚʞʝ ʯʝʨʝʟ 2 ʛoʜʠʥʠ ʜoʨiʚʥʶʚʘʚ (270Ñ100,25) ʫʜ./ʭʚ. 

ʅʕ 

ɾʕ 
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ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ ʫ ʪʚʘʨʠʥ 1-ʾ ʛʨʫʧʠ 

ʜoʩʣiʜʞʫʚʘʥʠʡ ʧoʢʘʟʥʠʢ ʜiʷʣʴʥoʩʪi ʩʝʨʮʝʚo-ʩʫʜʠʥʥoʾ ʩʠʩʪʝʤʠ ʙʫʚ ʟʥʘʯʥo 

ʚʠʱʝ ï (541Ñ19) ʫʜ./ʭʚ. ɼoʩʣiʜʞʝʥʥʷ ʙʘʟoʚoʛo ʨiʚʥʷ ʏʉʉ ʯʝʨʝʟ ʜʚʘ ʪʠʞʥi 

ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ ʩʪʘʪʠʩʪʠʯʥo ʜoʩʪoʚiʨʥʠʭ (p<0,05) 

ʚiʜʤiʥʥoʩʪʝʡ ʟ ʧoʢʘʟʥʠʢʘʤʠ iʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʥʝ ʚʠʷʚʠʣʠ ï (503Ñ23) ʫʜ/ʭʚ. 

 
ʈʠʩ. 3.17. ɽʂɻ ʢʨʠʩʠ 1-ʾ ʛʨʫʧʠ ʯʝʨʝʟ 30 ʜiʙ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ.  

 

ʇʨʠ ʤoʜʝʣʶʚʘʥʥi ʩʪʨʝʩoʚoʛo ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʪʚʘʨʠʥ ʚʩiʭ ʛʨʫʧ 

ʩʧoʩʪʝʨiʛʘʚʩʷ ʧoʟʠʪʠʚʥʠʡ ʭʨoʥoʪʨoʧʥʠʡ ʝʬʝʢʪ, ʧʨʠ ʮʴoʤʫ ʚʠʨʘʞʝʥiʩʪʴ 

oʩʪʘʥʥʴoʛo ʟʥʘʯʥo ʚiʜʨiʟʥʷʣʘʩʷ ʫ ʪʚʘʨʠʥ ʨiʟʥʠʭ ʛʨʫʧ. ʊʘʢ, ʫ iʥʪʘʢʪʥʠʭ ʢʨʠʩ 

ʥʘ ʧʝʨʰiʡ ʭʚʠʣʠʥi ʥʘʚʘʥʪʘʞʝʥʥʷ iʟoʧʨoʧiʣʥoʨʘʜʨʝʥʘʣiʥoʤ ʘʙʩoʣʶʪʥʠʡ 

ʧʨʠʨiʩʪ ʩʢʣʘʚ ʙʣʠʟʴʢo 32 ʫʜ./ʭʚ. ʅʘ ʪʣi ʚʠʩoʢoʛo ʙʘʟoʚoʛo ʨiʚʥʷ ʏʉʉ ʪʚʘʨʠʥ 

ʜʨʫʛoʾ ʛʨʫʧʠ ʩʪʨʝʩ-oʙʫʤoʚʣʝʥʠʡ ʧʨʠʨiʩʪ ʩʢʣʘʚ 11 ʫʜ/ʭʚ. ʋ ʪʚʘʨʠʥ ʪʨʝʪʴoʾ 

ʛʨʫʧʠ ʘʥʘʣoʛiʯʥʠʡ ʧoʢʘʟʥʠʢ ʩʢʣʘʚ 22 ʫʜ./ʭʚ. (ʪʘʙʣ. 3.12, ʨʠʩ. 3.18). 
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ʊʘʙʣʠʮ̫ 3.12 

ʇoʢʘʟʥʠʢʠ ʭʨoʥoʪʨoʧʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮ ̫ʧʨʠ ʩʪʨʝʩ-iʤiʪʫʶʯoʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥi   

ɻʨʫʧʘ ɺʠʭiʜʥʘʏʉʉ Max ʏʉʉ ʇʨʠʨiʩʪ ʏʉʉ Oʩʪʘʪoʯʥʘ ʏʉʉ 

ʅoʨʤʘ 485Ñ43 517Ñ35 32 490Ñ23 

1(n= 10) 503Ñ23* 525Ñ15* 22* 495Ñ12 

2(n= 10) 507Ñ18 Ŭ 522Ñ11  **  24  **  510Ñ13**  

3(n= 10) 489Ñ11*  526Ñ8 **  38* *  494Ñ10**  

4(n= 10) 482Ñ14 528Ñ9 **  39*  *  499Ñ15 **  

5(n= 10) 501Ñ16 **  527Ñ7 **  28**  503Ñ11**  

 

 ʇʨʠʤiʪʢʠ: * - ʜoʩʪoʚiʨʥiʩʪʴ ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʜoʩʣiʜʞʫʚʘʥʠʤ 

ʧoʢʘʟʥʠʢoʤ i ʧoʧʝʨʝʜʥiʤʠ ʜʘʥʠʤʠ (ʨ<0,05); ** - ʜoʩʪoʚiʨʥiʩʪʴ ʚiʜʤiʥʥoʩʪʝʡ 

ʤiʞ ʜoʩʣiʜʞʫʚʘʥʠʤ ʧoʢʘʟʥʠʢoʤ i ʥoʨʤoʶ (ʨ<0,05). 

 

ɺʞʝ ʜo ʪʨʝʪʴoʾ ʭʚʠʣʠʥi ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧoʩʪʝʨiʛʘʣoʩʷ ʟʥʠʞʝʥʥʷ ʏʉʉ ʫ 

ʚʩiʭ ʛʨʫʧ ʪʚʘʨʠʥ ʟi ʩʪʘʙiʣiʟʘʮiʻʶ ʥʘ ʨiʚʥi 490-495 ʫʜ./ʭʚ. 

 

ʈʠʩ. 3.18. ɼʠʥʘʤiʢʘ ʧoʢʘʟʥʠʢiʚ ʏʉʉ ʚ ʨiʟʥʠʭ ʛʨʫʧʘʭ ʧiʜ ʯʘʩ ʧʨoʚʝʜʝʥʥʷ  

ʪʝʩʪ-ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ʗʢ ʩʚiʜʯʘʪʴ ʜʘʥi, ʥʘʚʝʜʝʥi ʥʘ ʨʠʩʫʥʢʫ 3.18, ʷʢiʩʥʘ ʨʝʘʢʮiʷ ʩʝʨʮʷ ʥʘ 

ʩʪʨʝʩ-iʤiʪʫʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʨiʟʥʠʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʙʫʣʘ oʜʥʘʢoʚoʶ, ʧʨoʪʝ, 

ʧʨʠ ʥoʨʤi +32 ʫʜ./ʭʚ. ʜʘʥi ʤʘʢʩʠʤʘʣʴʥoʛo ʧʨʠʨoʩʪʫ ʙʫʣʠ ʥʘʡʙiʣʴʰ ʥʘʙʣʠʞʝʥi 

ʜo ʥoʨʤʠ ʚ ʛʨʫʧʘʭ 3, 4 i 5, i ʩʢʣʘʜʘʣʠ +38, 39 i 28 ʚiʜʧoʚiʜʥo. ʋ ʛʨʫʧʘʭ 1 ʪʘ 2 

ʧʨʠʨiʩʪ ʩʢʣʘʚ ʣʠʰʝ +22 i +24. ʊʘʢʠʤ ʯʠʥoʤ, ʚ ʛʨʫʧʘʭ ʢʨʠʩ ʟ Iʄ ʙʝʟ ʣiʢʫʚʘʥʥʷ 

i çʧoʨoʞʥiʤʠè iʥ'ʻʢʮiʷʤʠ ʚ ʤioʢʘʨʜ ʢoʤʧʝʥʩʘʮiʷ ʥʝoʙʭiʜʥoʛo ʢʨoʚooʙiʛʫ 

ʥʝʤoʞʣʠʚʘ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʝʩ, ʱo i ʧʨoʷʚʣʷʻʪʴʩʷ ʢʣiʥiʢoʶ ʩʝʨʮʝʚoʾ 

ʥʝʜoʩʪʘʪʥiʩʪi. 

 

3.6. ʈʝʟʫʣʴʪʘʪʠ ʛiʩʪoʣoʛiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ 

3.6.1. ʄoʨʬoʣoʛiʯʥi ʟʤiʥʠ ʚ oʩʝʨʝʜʢʫ iʥʬʘʨʢʪʘ ʤioʢʘʨʜʘ ʫ ʪʚʘʨʠʥ 

ʙʝʟ ʣiʢʫʚʘʥʥʷ ʚ ʨiʟʥi ʪʝʨʤiʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʤoʜʝʣʶʚʘʥʥʷ ʛoʩʪʨoʛo Iʄ ʚ ʧoʻʜʥʘʥʥi ʟ ʩʫʯʘʩʥʠʤʠ i 

ʢʣʘʩʠʯʥʠʤʠ ʤʝʪoʜʘʤʠ ʜoʩʣiʜʞʝʥʥʷ ʥʝʟʘʤiʥʥʝ ʫ ʨiʰʝʥʥi ʧʨoʙʣʝʤʠ ʜʣʷ 

ʨoʟʫʤiʥʥʷ ʧʘʪoʤoʨʬoʬiʟioʣoʛiʯʥʠʭ ʤʝʭʘʥiʟʤiʚ ʨoʟʚʠʪʢʫ ʜʘʥoʛo 

ʟʘʭʚoʨʶʚʘʥʥʷ ʫ ʣʶʜʝʡ i ʨoʟʨoʙʢʠ ʥoʚʠʭ ʩʧoʩoʙiʚ ʡoʛo ʣiʢʫʚʘʥʥʷ. ʃiʛʫʚʘʥʥʷ 

ʧʝʨʝʜʥʴoʾ ʤiʞʰʣʫʥoʯʢoʚoʾ ʘʨʪʝʨiʾ ʫ ʣʘʙoʨʘʪoʨʥʠʭ ʪʚʘʨʠʥ ʧʨʠʟʚoʜʠʣo ʜo 

ʫʪʚoʨʝʥʥʷ ʧoʩʣiʜoʚʥʠʭ ʟʤiʥ, ʷʢi ʥʘʛʘʜʫʶʪʴ ʢʘʨʪʠʥʫ ʛoʩʪʨoʛo Iʄ ʫ ʣʶʜʠʥʠ. 

ɼo ʢiʥʮʷ 1-ʾ ʜoʙʠ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ ʛoʩʪʨoʛo Iʄ ʚ ʟoʥi iʰʝʤiʾ 

ʩʧoʩʪʝʨiʛʘʣʠʩʷ ʚʩi oʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥi ʜʣʷ ʩʪʘʜiʾ ʘʣʴʪʝʨʘʮiʾ ʧʨʠ ʟʘʧʘʣʴʥiʡ 

ʨʝʘʢʮiʾ, ʷʢʘ ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ  ʥʘʙʫʭʘʥʥʷʤ i ʥʘʙʨʷʢoʤ ʢʘʨʜioʤioʮʠʪiʚ, ʧʨʠ 

ʮʴoʤʫ ʟ'ʷʚʣʷʣʠʩʷ ʧʝʨʰi oʟʥʘʢʠ ʜʠʩʪʨoʬiʾ i ʧoʯʘʪʢoʚi ʜʝʛʝʥʝʨʘʪʠʚʥi oʟʥʘʢʠ. 

ʂʘʨʜioʤioʮʠʪʠ ʧoʯʠʥʘʣʠ ʚʪʨʘʯʘʪʠ ʩʚoʶ ʧoʧʝʨʝʯʥʫ oʯʝʨʯʝʥiʩʪʴ, ʚ 

iʥʪʝʨʩʪʠʮiʘʣʴʥiʡ ʪʢʘʥʠʥi i ʤiʞ ʤ'ʷʟoʚʠʤʠ ʚoʣoʢʥʘʤʠ ʟ'ʷʚʣʷʣʠʩʷ ʢʣiʪʠʥʥi 

iʥʬiʣʴʪʨʘʪʠ, ʷʢi ʤiʩʪʠʣʠ ʥʝʡʪʨoʬiʣʠ, ʤoʥoʮʠʪʠ i ʣiʤʬoʮʠʪʠ. ɺ ʩʫʜʠʥʘʭ 

ʤiʢʨoʮʠʨʢʫʣʷʪoʨʥoʛo ʨʫʩʣʘ ʩʧoʩʪʝʨiʛʘʚʩʷ ʩʪʘʟ ʢʣiʪʠʥ ʢʨoʚi, ʢʨoʚoʚʠʣʠʚʠ i 

ʣʝʡʢoʮʠʪʘʨʥʘ iʥʬiʣʴʪʨʘʮiʷ. ʏiʪʢʠʭ ʤʝʞ ʥʝʢʨoʟʫ ʚ ʜʘʥʠʡ ʧʝʨioʜ ʥʝ 

ʩʧoʩʪʝʨiʛʘʣoʩʷ. 

ɼo 3-4 ʜoʙʠ ʟʘʭʚoʨʶʚʘʥʥʷ ʚiʜʟʥʘʯʘʣoʩʷ ʧʨoʜoʚʞʝʥʥʷ ʢʣʘʩʠʯʥoʾ 

ʟʘʧʘʣʴʥoʾ ʨʝʘʢʮiʾ ʫ ʚʠʛʣʷʜi iʥʬiʣʴʪʨʘʮiʾ ʟoʥʠ ʧoʰʢoʜʞʝʥʥʷ ʪʢʘʥʠʥʥʠʤʠ 



145 
 

ʤʘʢʨoʬʘʛʘʤʠ, ʣʝʡʢoʮʠʪʘʤʠ i ʣiʤʬoʮʠʪʘʤʠ, ʪʘʢoʞ ʚʠʷʚʣʷʣoʩʷ ʫʪʚoʨʝʥʥʷ 

ʛʨʘʥʫʣʷʮiʡʥoʾ ʪʢʘʥʠʥʠ ʫ ʚʠʛʣʷʜi ʙʘʨ'ʻʨʫ ʥʘʚʢoʣo ʟoʥʠ ʧoʰʢoʜʞʝʥʥʷ, ʜʝ 

ʚiʜʟʥʘʯʘʣʠʩʷ ʷʚʠʱʘ ʤioʮʠʪoʣiʟʘ. ʅʘ ʨʠʩʫʥʢʫ 3.19 ʧʨoʜʝʤoʥʩʪʨoʚʘʥʠʡ ʩʚiʞʠʡ 

ʢoʘʛʫʣʷʮiʡʥʠʡ ʥʝʢʨoʟ ʤioʢʘʨʜʘ ʟ ʚʠʨʘʞʝʥʠʤ ʧʝʨʠʬoʢʘʣʴʥʠʤ ʟʘʧʘʣʝʥʥʷʤ ʥʘ 3 

ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

Oʜʥoʯʘʩʥo ʟ ʮʠʤ ʩʧoʩʪʝʨiʛʘʣʘʩʷ ʧiʜʚʠʱʝʥʘ ʘʢʪʠʚʥiʩʪʴ ʩʪʨoʤʘʣʴʥoʛo 

ʢoʤʧoʥʝʥʪʘ ʫ ʚʠʛʣʷʜi ʧʨoʣiʬʝʨʘʮiʾ ʢʣiʪʠʥ ʩʪʨoʤʠ i ʘʢʪʠʚʘʮiʾ ʝʥʜoʪʝʣioʮʠʪiʚ. 

ɿ'ʷʚʣʷʣʠʩʷ ʷʚʠʱʘ ʬoʨʤʫʚʘʥʥʷ ʨʫʙʮʷ ʫ ʚʠʛʣʷʜi ʩʠʥʪʝʟʫ ʢoʣʘʛʝʥʫ ʙʝʟ 

ʫʪʚoʨʝʥʥʷ ʢoʣʘʛʝʥoʚʠʭ ʚoʣoʢoʥ. ʂoʨoʪʢi ʪoʚʩʪi ʢoʣʘʛʝʥoʚi ʩʪʨʫʢʪʫʨʠ ʙʫʣʠ 

oʨiʻʥʪoʚʘʥi ʧʨʘʚʠʣʴʥo. Iʄ ʧʨoʛʨʝʩʫʚʘʚ ʚ ʨʝʟʫʣʴʪʘʪi ʧʝʨʠʬʝʨʠʯʥoʛo 

ʤioʮiʪoʣiʟʘ, ʱo ʟʥʘʯʥo ʨoʟʰʠʨʶʚʘʣo ʟoʥʫ ʫʨʘʞʝʥʥʷ. ʋ ʧoʟʘiʥʬʘʨʢʪʥiʡ ʟoʥi 

ʩʧoʩʪʝʨiʛʘʚʩʷ ʥʘʙʨʷʢ ʢʘʨʜioʤioʮʠʪiʚ i ʬoʨʤʫʚʘʥʥʷ ʩʣʘʜʞʫ ʝʨʠʪʨoʮʠʪiʚ ʚ 

ʢʘʧiʣʷʨʘʭ. 

  

ʈʠʩ. 3.19. ʂoʘʛʫʣʷʮiʡʥʠʡ ʥʝʢʨoʟ ʤioʢʘʨʜʘ ʫ ʢʨʠʩʠ ʙʝʟ ʣiʢʫʚʘʥʥʷ ʥʘ 3 

ʜoʙʫ ʧiʩʣʷ ʧʝʨʝʚ'ʷʟʢʠ ʧʝʨʝʜʥʴoʾ ʤiʞʰʣʫʥoʯʢoʚoʾ ʘʨʪʝʨiʾ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪoʢʩʠʣiʥoʤ i ʝoʟʠʥoʤ, ʭ10. 

 

ɼo 7 ʜiʙ ʧʝʨʝʙiʛʫ ʧʘʪoʣoʛiʯʥoʛo ʩʪʘʥʫ ʚʠʟʥʘʯʘʣʘʩʷ oʨʛʘʥiʟʘʮiʷ 

iʥʬʘʨʢʪʘ. ʋ ʟoʥi ʧoʰʢoʜʞʝʥʥʷ ʩʧoʩʪʝʨiʛʘʣʠʩʷ oʢʨʝʤi oʩʪʨiʚʮi 
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ʢʘʨʜioʤioʮʠʪiʚ, ʷʢi ʟʘʟʥʘʣʠ ʤioʮiʪoʣiʟʫ. ʇʨoʮʝʩ iʥʬiʣʴʪʨʘʮiʾ ʟʤʝʥʰʫʚʘʚʩʷ, ʚ 

ʟoʥi ʧoʰʢoʜʞʝʥʥʷ ʙʫʣo ʥʘʙʘʛʘʪo ʤʝʥʰʝ ʤʘʢʨoʬʘʛiʚ, ʣʝʡʢoʮʠʪiʚ, ʣiʤʬoʮʠʪiʚ, 

ʥiʞ ʥʘ 3-4 ʜoʙʫ. ʄ'ʷʟoʚi ʢʣiʪʠʥʠ ʧoʯʠʥʘʣʠ ʧiʜʜʘʚʘʪʠʩʷ ʨʝʟoʨʙʮiʾ, oʯʝʚʠʜʥo, 

ʟʘ ʨʘʭʫʥoʢ ʬʘʛoʮʠʪoʟʫ i ʚʠʜiʣʝʥʥʷ ʣiʟoʩoʤʘʣʴʥʠʭ ʬʝʨʤʝʥʪiʚ. ʉʧoʩʪʝʨiʛʘʣʠʩʷ 

ʧoʯʘʪʢoʚi ʝʪʘʧʠ ʬoʨʤʫʚʘʥʥʷ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʚ ʟoʥi ʧoʰʢoʜʞʝʥʥʷ. ʋ ʪoʚʱi 

ʬoʨʤʫʚʘʣʘʩʷ ʩʧoʣʫʯʥʘ ʪʢʘʥʠʥʘ, ʚʠʷʚʣʷʣʠʩʷ ʤʥoʞʠʥʥi ʤoʣoʜi ʪoʥʢoʩʪiʥʥi 

ʩʫʜʠʥʠ i ʬiʙʨoʙʣʘʩʪʠ. ʉʣiʜ ʧiʜʢʨʝʩʣʠʪʠ, ʱo ʧʨoʣiʬʝʨʘʪʠʚʥʘ ʨʝʘʢʮiʷ ʟ ʙoʢʫ 

ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʚʠʥʠʢʘʣʘ ʩʘʤʝ ʚ ʪoʡ ʧʝʨioʜ, ʢoʣʠ ʟʘʤiʩʪʴ ʛʨʘʥʫʣoʮʠʪiʚ ʚ 

ʤioʢʘʨʜi ʧoʯʠʥʘʣʠ ʧʝʨʝʚʘʞʘʪʠ ʤoʥoʥʫʢʣʝʨʘʥi ʢʣiʪʠʥʠ (ʤoʥoʮʠʪʠ, ʤʘʢʨoʬʘʛʠ 

i ʣiʤʬoʮʠʪʠ). ʋ ʮʝʥʪʨʘʣʴʥʠʭ ʜiʣʷʥʢʘʭ ʥʝʢʨoʪʠʯʥoʾ oʙʣʘʩʪi ʚiʜʙʫʚʘʣʘʩʷ 

ʧoʙʫʜoʚʘ ʢoʣʘʛʝʥoʚʠʭ ʚoʣoʢoʥ. ʇoʟʘ ʟoʥoʶ ʫʰʢoʜʞʝʥʥʷ ʩʧoʩʪʝʨiʛʘʣoʩʷ 

ʬʫʥʢʮioʥʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ i iʥʪʨʘʮʝʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ ʢʘʨʜioʤioʮʠʪiʚ.  

ɼo 21-ʾ ʜoʙʠ ʧʨoʮʝʩ iʥʬiʣʴʪʨʘʮiʾ ʟʘʢiʥʯʫʚʘʚʩʷ i ʪʢʘʥʠʥʥi ʤʘʢʨoʬʘʛʠ, 

ʣʝʡʢoʮʠʪʠ i ʣiʤʬoʮʠʪʠ ʚʠʟʥʘʯʘʣʠʩʷ ʪiʣʴʢʠ ʚ ʧʝʨʠʚʘʩʢʫʣʷʨʥoʤʫ ʧʨoʩʪoʨi. ʋ 

ʟoʥi ʧoʰʢoʜʞʝʥʥʷ ʚiʜʙʫʚʘʣoʩʷ ʘʢʪʠʚʥʝ ʬoʨʤʫʚʘʥʥʷ i ʩʪʨʫʢʪʫʨʠʟʘʮiʷ 

ʨʫʙʮʝʚoʾ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ, ʢoʣʘʛʝʥoʚʠʭ ʚoʣoʢoʥ i ʥʝʚʝʣʠʢoʾ ʢiʣʴʢoʩʪi 

oʢʨʝʤʠʭ ʝʣʘʩʪʠʯʥʠʭ ʚoʣoʢoʥ. ʋ ʩʧoʣʫʯʥiʡ ʪʢʘʥʠʥʠ ʚiʜʟʥʘʯʘʣʠ ʚʝʣʠʢʫ 

ʢiʣʴʢiʩʪʴ ʩʫʜʠʥ ʩʠʥʫʩoʾʜʥoʛo ʪʠʧʫ ʟ ʪoʥʢoʶ, ʣʝʛʢo ʨoʟʪʷʛʫʻʤoʶ ʩʪiʥʢoʶ. 

ʇʘʪoʣoʛiʯʥi ʧʨoʮʝʩʠ ʟʘʭoʧʣʶʚʘʣʠ ʥʝ ʪiʣʴʢʠ ʟoʥʫ ʥʝʢʨoʟʫ, ʘ ʡ ʢʘʨʜioʤioʮʠʪʠ 

ʚ ʧʨʠʢoʨʜoʥʥiʡ oʙʣʘʩʪi, ʜʝ ʚiʜʟʥʘʯʘʚʩʷ iʥʪʝʨʮʝʣʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ. ʅʘʙʨʷʢ 

ʧʨoʚoʢʫʚʘʚʩʷ ʩʠʪʫʘʮiʻʶ çno reflowè, ʢoʣʠ ʚ ʟoʥi, ʷʢʘ ʟʥʘʭoʜʠʣʘʩʷ ʧoʟʘ 

ʧʝʨʝʚ'ʷʟʢʠ, ʧoʨʫʰʫʚʘʚʩʷ ʢʨoʚoʪiʢ, oʩʢiʣʴʢʠ ʩʫʜʠʥʠ ʟʜʘʚʣʶʚʘʣʠʩʷ 

ʢʘʨʜioʤioʮʠʪʘʤʠ. ɺ ʪʘʢoʤʫ ʚʠʧʘʜʢʫ iʩʥʫʚʘʣʘ ʚʠʩoʢʘ ʡʤoʚiʨʥiʩʪʴ ʧoʚʪoʨʥoʛo 

iʥʬʘʨʢʪʫ ʚ iʥʪʘʢʪʥiʡ ʟoʥi.  

ɼo 30-35 ʜoʙʠ ʚ ʟoʥi ʥʝʢʨoʟʫ ʬoʨʤʫʚʘʣʘʩʷ ʨʫʙʮʝʚʘ ʪʢʘʥʠʥʘ. ʉʧoʣʫʯʥʘ 

ʪʢʘʥʠʥʘ ʤiʩʪʠʣʘ ʩʫʜʠʥʠ ʩʠʥʫʩoʾʜʥoʛo ʪʠʧʫ. ʋ ʧʨʠʢoʨʜoʥʥiʡ ʟoʥi 

ʩʧoʩʪʝʨiʛʘʣʠʩʷ oʟʥʘʢʠ ʧʨoʛʨʝʩʫʶʯoʛo ʧʝʨʠʬʝʨʠʯʥoʛo ʧoʰʢoʜʞʝʥʥʷ 

ʤioʢʘʨʜʘ: iʥʬiʣʴʪʨʘʮiʷ, ʘʢʪʠʚʘʮiʷ ʩʪʨoʤʘʣʴʥoʛo ʢoʤʧoʥʝʥʪʘ, ʬoʨʤʫʚʘʥʥʷ 

ʛʨʘʥʫʣʷʮiʡʥoʾ ʪʢʘʥʠʥʠ. ʋ ʧoʟʘiʥʬʘʨʢʪʥiʡ ʟoʥi ʚiʜʙʫʚʘʣoʩʷ ʬʫʥʢʮioʥʘʣʴʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ i ʥʘʙʨʷʢ ʢʘʨʜioʤioʮʠʪiʚ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧoʩʪʝʨiʛʘʣʠ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥo ʨoʟʪʘʰoʚʘʥi oʩʪʨiʚʮi ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ.  
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ʊʘʢʠʤ ʯʠʥoʤ, ʫ ʪʚʘʨʠʥ ʟ ʤoʜʝʣʴoʚʘʥʠʤ Iʄ ʙʝʟ ʣiʢʫʚʘʥʥʷ ʬoʨʤʫʚʘʚʩʷ 

ʚʝʣʠʢʠʡ ʨʫʙʝʮʴ, ʷʢʠʡ ʧoʰʠʨʶʚʘʚʩʷ ʥʘ ʚʩi ʧʣʘʩʪʠ ʤioʢʘʨʜʘ i ʟʘ ʩʚoʾʤʠ 

ʚʣʘʩʪʠʚoʩʪʷʤʠ ʥʘʛʘʜʫʚʘʚ ʢʘʨʪʠʥʫ ʪʨʘʥʩʤʫʨʘʣʴʥoʛo Iʄ ʫ ʣʶʜʠʥʠ (ʨʠʩ. 3.20). 

ʈʠʩ. 3.20. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʘ ʨʫʙʮʶʻʪʴʩʷ, ʥʘ ʚʝʨʭiʚʮi ʣiʚoʛo 

ʰʣʫʥoʯʢʘ ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʢʨʠʩʠ ʙʝʟ ʣiʢʫʚʘʥʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ 

ʚʝʣʠʢʠʡ ʨʫʙʝʮʴ ʟ ʬoʨʤʫʚʘʥʥʷʤ ʘʥʝʚʨʠʟʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪoʢʩʠʣiʥoʤ i 

ʝoʟʠʥoʤ, ʭ5. 

 

ʈʠʩ. 3.21. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʠʡ ʨʫʙʮʫʻʪʴʩʷ, ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʫ ʢʨʠʩʠ ʙʝʟ ʣiʢʫʚʘʥʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʢʠʡ ʨʫʙʝʮʴ ʥʘ ʤiʩʮi 

ʪʨʘʥʩʤʫʨʘʣʴʥoʛo iʥʬʘʨʢʪʫ ʟ ʬoʨʤʫʚʘʥʥʷʤ ʘʥʝʚʨʠʟʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪoʢʩʠʣiʥoʤ i ʝoʟʠʥoʤ, ʭ30. 
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ɿ oʛʣʷʜʫ ʥʘ ʪʝ, ʱo ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ Iʄ ʫ ʢʨʠʩ ʩʫʧʨoʚoʜʞʫʚʘʚʩʷ 

ʭiʨʫʨʛiʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʫ ʚʠʛʣʷʜi ʧʨoʰʠʚʘʥʥʷ i ʧʝʨʝʚ'ʷʟʢʠ ʢoʨoʥʘʨʥoʾ 

ʩʫʜʠʥʠ, ʫ ʜʝʷʢʠʭ ʪʚʘʨʠʥ ʩʧoʩʪʝʨiʛʘʚʩʷ ʧʝʨʠʢʘʨʜʠʪ ʷʢ ʥʘʩʣiʜoʢ ʨoʟʨiʟʫ 

ʧʝʨʠʢʘʨʜʘ i ʘʩʝʧʪʠʯʥʝ ʟʘʧʘʣʝʥʥʷ ʷʢ ʨʝʘʢʮiʷ ʥʘ ʩʪʝʨʠʣʴʥʠʡ ʰoʚʥʠʡ ʤʘʪʝʨiʘʣ ʚ 

ʤiʩʮi ʧʝʨʝʚ'ʷʟʢʠ (ʨʠʩ. 3.21). ɺiʜʧoʚiʜʥo, ʷʢʱo ʚ ʟoʥʫ ʧʨoʰʠʚʘʥʥʷ ʧoʪʨʘʧʣʷʚ 

ʝʧiʢʘʨʜiʘʣʴʥʠʡ ʰʘʨ ʤioʮʠʪiʚ, ʩʧoʩʪʝʨiʛʘʚʩʷ ʢoʘʛʫʣʷʮiʡʥʠʡ ʥʝʢʨoʟ ʚ ʟoʥi 

ʣiʛʘʪʫʨʠ. 

 

ʈʠʩ. 3.22. Oʩʝʨʝʜoʢ ʢoʘʛʫʣʷʮiʡʥoʛo ʥʝʢʨoʟʫ ʚ ʤiʩʮi ʥʘʢʣʘʜʝʥʥʷ 

ʣiʛʘʪʫʨʠ. ɺiʜʩʫʪʥiʩʪʴ ʩʤʫʛʘʩʪoʩʪi ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ, ʛʝʤoʣiʟ ʝʨʠʪʨoʮʠʪiʚ ʚ 

ʢʘʧiʣʷʨʘʭ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪoʢʩʠʣiʥ i ʝoʟʠʥ. ʭ40. 

 

ʇʨʠ iʤʫʥoʛiʩʪoʭiʤiʯʥoʤʫ ʬʘʨʙʫʚʘʥʥi ʥʘ ʘʢʪʠʥ i ʪʨoʧoʥiʥ ʊ ʥʘʡʙiʣʴʰ 

ʷʩʢʨʘʚo ʚiʟʫʘʣiʟʫʚʘʣʘʩʷ ʪoʪʘʣʴʥʘ ʟʘʛʠʙʝʣʴ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ ʚ ʟoʥi 

ʨʫʙʮʶʚʘʥʥʷ. ʅʘ 30 ʜʝʥʴ ʟʘʭʚoʨʶʚʘʥʥʷ ʩʪiʥʢʘ ʜiʣʷʥʢʠ, ʷʢʘ ʨʫʙʮʶʚʘʣʘʩʷ, ʙʫʣʘ 

ʧoʚʥiʩʪʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧoʣʫʯʥoʶ ʪʢʘʥʠʥoʶ. ʇʨʠ ʮʴoʤʫ ʚ ʫʩi ʪʝʨʤiʥʠ 

ʟʥʘʭoʜʠʣʠ ʧʨoʣiʬʝʨʫʶʯi ʢʣiʪʠʥʠ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ i ʩʫʜʠʥʥoʾ ʩʪiʥʢʠ, ʱo 

ʩʚiʜʯʠʣo ʧʨo ʪʝ, ʱo ʥʘ ʜʘʥʠʡ ʪʝʨʤiʥ ʱʝ ʪʨʠʚʘʶʪʴ ʧʨoʮʝʩʠ ʥʝʧoʚʥoʾ 

ʨʝʛʝʥʝʨʘʮiʾ i ʨʝʤoʜʝʣʶʚʘʥʥʷ (ʨʠʩ. 3.23-3.25). ʊʘʢoʞ ʟʚʝʨʪʘʣo ʥʘ ʩʝʙʝ ʫʚʘʛʫ 

ʙʝʟʣiʯ ʩʫʜʠʥ ʩʠʥʫʩoʾʜʥoʛo ʪʠʧʫ ʚ ʨʘʥʥi ʪʝʨʤiʥʠ ʧiʩʣʷ iʥʬʘʨʢʪʫ, ʷʢi ʧiʟʥiʰʝ 

ʥʘʙʫʚʘʣʠ ʩʪiʥʢʫ, ʘʣʝ ʾʭ ʧʨoʩʚiʪ ʟʘʣʠʰʘʚʩʷ ʰʠʨoʢʠʤ. 
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ʈʠʩ. 3.23. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʠʡ ʨʫʙʮʶʻʪʴʩʷ, ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʫ ʢʨʠʩʠ  ʙʝʟ ʣiʢʫʚʘʥʥʷ. ɺʝʣʠʢʠʡ ʨʫʙʝʮʴ ʟi ʟʙʝʨʝʞʝʥʥʷʤ oʜʠʥoʯʥʠʭ ʧʫʯʢiʚ 

ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ ʚ ʩʫʙʝʧiʢʘʨʜiʘʣʴʥʠʭ ʚiʜʜiʣʘʭ. Iɻʍ-ɿʘʙʘʨʚʣʝʥʥʷ ʟ 

ʘʥʪʠʪiʣʘʤʠ ʜo ʪʨoʧoʥʠʥʫ ʊ, ʭ30. 

 

ʈʠʩ. 3.24. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʠʡ ʨʫʙʮʶʻʪʴʩʷ, ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʫ ʢʨʠʩʠ ʙʝʟ ʣiʢʫʚʘʥʥʷ. ɺʝʣʠʢʠʡ ʨʫʙʝʮʴ ʟ ʚʝʣʠʢoʶ ʢiʣʴʢiʩʪʶ ʢʣiʪʠʥ ʩʧoʣʫʯʥoʾ 

ʪʢʘʥʠʥʠ, ʷʢʘ ʧʨoʣiʬʝʨʫʻ. Iɻʍ-ɿʘʙʘʨʚʣʝʥʥʷ ʟ ʘʥʪʠʪiʣʘʤʠ ʜo PCNA, ʭ150. 
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ʈʠʩ.3.25. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʠʡ ʨʫʙʮʶʻʪʴʩʷ, ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʫ ʢʨʠʩʠ ʙʝʟ ʣiʢʫʚʘʥʥʷ. ɸʢʪʠʚʥʘ ʧʨoʣiʬʝʨʘʮiʷ ʢʣiʪʠʥ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ 

ʥʘʚʢoʣo ʩʫʜʠʥ. Iɻʍ-ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʘʥʪʠʪiʣʘʤʠ ʜo PCNA, ʭ75. 

 

3.6.2. ʄoʨʬoʣoʛiʯʥi ʟʤiʥʠ ʚ ʜiʣʷʥʮi iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ ʫ ʪʚʘʨʠʥ ʟ 

ʨiʟʥʠʤʠ ʚʠʜʘʤʠ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ ʚ ʨiʟʥi ʪʝʨʤiʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇiʜ ʯʘʩ ʛiʩʪoʣoʛiʯʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʚʠʚʯʘʣʘʩʷ ʢiʣʴʢiʩʪʴ ʩʧoʣʫʯʥoʾ 

ʪʢʘʥʠʥʠ, ʩʫʜʠʥ i ʾʭ ʷʢiʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʘ ʪʘʢoʞ ʚiʜʩoʪoʢ ʟʙʝʨʝʞʝʥoʾ ʤʘʩʠ 

ʤioʢʘʨʜʘ i ʭoʫʤiʥʛ ʄʉʂ. 

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʚʞʝ ʧʨʠ ʷʢiʩʥoʤʫ ʤoʨʬoʣoʛiʯʥoʤʫ ʜoʩʣiʜʞʝʥʥi 

ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ  ʘʫʪoʣoʛiʯʥʠʭ ʄʉʂ ʚʠʟʥʘʯʘʣʘʩʷ iʩʪoʪʥʘ ʚiʜʤiʥʥiʩʪʴ 

ʤoʨʬoʣoʛiʯʥoʾ ʢʘʨʪʠʥʠ ʚ ʧoʰʢoʜʞʝʥiʡ ʜiʣʷʥʮi. ʇʝʨʰ ʟʘ ʚʩʝ, ʚ ʜiʣʷʥʮi 

iʥʬʘʨʢʪʫ ʩʧoʩʪʝʨiʛʘʣʠ ʯʝʨʝʜʫʚʘʥʥʷ ʜiʣʷʥoʢ ʤ'ʷʟiʚ, ʷʢi ʟʙʝʨʝʛʣʠʩʷ, i ʧoʣiʚ 

ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ. ɼʘʥi ʟʤiʥʠ ʧiʜʪʚʝʨʜʞʫʚʘʣʠʩʷ ʪʠʤ, ʱo ʚ ʞoʜʥoʤʫ ʚʠʧʘʜʢʫ 

ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʤʠ ʥʝ ʩʧoʩʪʝʨiʛʘʣʠ ʬoʨʤʫʚʘʥʥʷ ʘʥʝʚʨʠʟʤ  

(ʨʠʩ. 3.26). ʇʨʠ iʤʫʥoʛiʩʪoʭiʤiʯʥoʤʫ ʟʘʙʘʨʚʣʝʥʥi ʥʘ ʘʢʪʠʥ i ʪʨoʧoʥiʥ ʊ 

ʥʘʡʙiʣʴʰ ʯiʪʢo ʚʠʟʥʘʯʘʣoʩʷ ʯʝʨʝʜʫʚʘʥʥʷ ʜiʣʷʥoʢ ʤ'ʷʟiʚ, ʷʢi ʟʙʝʨʝʛʣʠʩʷ, i 

ʧoʣiʚ ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 3.26, 3.27).  
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ʈʠʩ. 3.26. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʠʡ ʨʫʙʮʶʻʪʴʩʷ ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʫ ʢʨʠʩʠ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ çʧoʪʝʥʮiʡoʚʘʥʠʭè ʄʉʂ ʥʘ 7 ʜoʙʫ ʧiʩʣʷ 

ʤoʜʝʣʶʚʘʥʥʷ Iʄ. ʈʫʙʝʮʴ ʥʘ ʤiʩʮi iʥʪʨʘʤʫʨʘʣʴʥoʛo iʥʬʘʨʢʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪoʢʩʠʣiʥoʤ i ʝoʟiʥoʤ, ʭ10. 

 

 

ʈʠʩ. 3.27. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʠʡ ʨʫʙʮʶʻʪʴʩʷ ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʫ ʢʨʠʩʠ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ʈʫʙʝʮʴ ʥʘ ʤiʩʮi iʥʪʨʘʤʫʨʘʣʴʥoʛo 

iʥʬʘʨʢʪʫ. Iɻʍ-ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪiʣʘʤʠ ʜo ʪʨoʧoʥʠʥʫ ʊ, ʭ30. 
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ʂʨiʤ ʪoʛo, ʧoʯʠʥʘʶʯʠ ʟ 21 ʜoʙʠ ʤʠ ʚiʟʫʘʣiʟʫʚʘʣʠ ʪiʣʴʢʠ ʧooʜʠʥoʢi 

ʧʨoʣiʬʝʨʫʶʯi ʢʣiʪʠʥʠ ʚ ʨʫʙʮi, ʱo ʩʚiʜʯʠʣo ʧʨo ʟʘʚʝʨʰʝʥiʩʪʴ ʧʨoʮʝʩʫ 

ʨʫʙʮʶʚʘʥʥʷ ʥʘ ʜʘʥʠʡ ʪʝʨʤiʥ. ʂʨiʤ ʪoʛo, ʧʨʠʚʝʨʪʘʚ ʫʚʘʛʫ ʨiʟʥʠʡ ʩʪʘʥ ʩʫʜʠʥ ʫ 

ʪʚʘʨʠʥ, ʷʢi oʪʨʠʤʫʚʘʣʠ i ʥʝ oʪʨʠʤʫʚʘʣʠ ʣiʢʫʚʘʥʥʷ (ʨʠʩ. 3.28). ʋ ʪʚʘʨʠʥ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʩʫʜʠʥ ʙʫʣo ʙiʣʴʰʝ ʥʘ oʜʠʥʠʮʶ ʧʣoʱi, ʾʭ ʧʨoʩʚiʪ ʙʫʚ 

ʤʝʥʰʝ, ʚoʥʠ ʤʘʣʠ ʜoʙʨʝ ʩʬoʨʤoʚʘʥʫ ʩʪiʥʢʫ. 

 

ʈʠʩ. 3.28. ɼiʣʷʥʢʘ ʤioʢʘʨʜʘ, ʷʢʠʡ ʨʫʙʮʶʻʪʴʩʷ, ʥʘ 30 ʜoʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʫ ʢʨʠʩʠ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ʏʝʨʛʫʚʘʥʥʷ ʟʙʝʨʝʞʝʥʠʭ ʧʫʯʢiʚ 

ʢʘʨʜioʤioʮʠʪiʚ i ʨʫʙʮʝʚoʾ ʪʢʘʥʠʥʠ. Iɻʍ-ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʧʝʨʚʠʥʥʠʤʠ 

ʘʥʪʠʪiʣʘʤʠ ʜo ʘʢʪʠʥʫ, ʭ150. 

 

ʇʨʠ ʚʠʢoʨʠʩʪʘʥʥi ʛiʙʨʠʜʠʟʘʮiʾ in situ ʫ ʢʨʠʩ-ʩʘʤoʢ ʤʠ ʚʠʷʚʠʣʠ ʚ ʨʫʙʮi, 

ʷʢʠʡ ʬoʨʤʫʻʪʴʩʷ, ʢʣiʪʠʥʠ ʟ ʥʘʷʚʥiʩʪʶ Y-ʭʨoʤoʩoʤʠ ʚ ʷʜʨi, ʪoʙʪo ʢʣiʪʠʥʠ-

ʥʘʩʪʫʧʥʠʢʠ ʧʝʨʝʩʘʜʞʝʥʠʭ ʄʉʂ. ʇʨʠ ʬʘʨʙʫʚʘʥʥi ʪʢʘʥʠʥ ʩʘʤoʢ, ʷʢʠʤ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʶ ʥʝ ʚʠʢoʥʫʚʘʣʠ, ʤʠ ʥʝ ʩʧoʩʪʝʨiʛʘʣʠ ʥiʷʢoʛo ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʠ 

ʚʠʢoʨʠʩʪʘʥʥi ʧʨoʙ ʜo Y-ʭʨoʤoʩoʤʠ (ʨʠʩ. 3.29, 3.30), ʘʣʝ ʢoʥʪʨoʣʴʥʝ 

ʟʘʙʘʨʚʣʝʥʥʷ 12 ʭʨoʤoʩoʤʠ ʙʫʣo ʧoʟʠʪʠʚʥʠʤ ʷʢ ʫ ʩʘʤoʢ, ʪʘʢ i ʫ ʩʘʤʮiʚ  

(ʨʠʩ. 3.31-3.33). ʂʣiʪʠʥʠ ʟ Y-ʭʨoʤoʩoʤoʶ ʤʠ ʚʠʷʚʣʷʣʠ ʩʝʨʝʜ ʝʥʜoʪʝʣiʘʣʴʥʠʭ 

ʢʣiʪʠʥ, ʚ ʩʪiʥʮi ʩʫʜʠʥ, ʷʢi ʬoʨʤʫʶʪʴʩʷ, i ʩʝʨʝʜ ʬiʙʨoʙʣʘʩʪiʚ ʨʫʙʮʷ  
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(ʨʠʩ. 3.34-3.40). ʋ ʩʫʩiʜʥiʭ ʟ ʨʫʙʮʝʤ ʧʫʯʢʘʭ ʤioʢʘʨʜʘ ʥʝ ʚʠʷʚʣʷʣʠʩʷ 

ʧoʟʠʪʠʚʥi ʢʣiʪʠʥʠ. 

  

     ɹʝʟ ʣiʢʫʚʘʥʥʷ                   ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ 

ʈʠʩ. 3.29. ʇoʨiʚʥʷʥʥʷ ʩʫʜʠʥ ʫ ʪʚʘʨʠʥ ʙʝʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ i ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪoʢʩʠʣiʥoʤ i ʝoʟʠʥoʤ, ʭ300. 

 

 

ʈʠʩ. 3.30. ʇʨʝʧʘʨʘʪ ʃʐ ʢʨʠʩʠ ʙʝʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ. ʂʣiʪʠʥʠ ʚ ʨʫʙʮi ʥʝ 

ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo Y- ʭʨoʤoʩoʤʠ, ʭ150. 
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ʈʠʩ. 3.31. ʇʨʝʧʘʨʘʪ ʃʐ ʢʨʠʩʠ ʙʝʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ. ʂʣiʪʠʥʠ ʚ ʨʫʙʮi i 

ʩʪiʥʢʘʭ ʩʫʜʠʥ ʥʝ ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ  

ʜo Y-ʭʨoʤoʩoʤʠ, ʭ150. 

 

 

ʈʠʩ. 3.32. ʇoʟʠʪʠʚʥʠʡ ʢoʥʪʨoʣʴ (12 ʭʨoʤoʩoʤʘ) ʚ ʤioʢʘʨʜi ʢʨʠʩʠ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʥʘ 30 ʜoʙʫ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo 12 

ʭʨoʤoʩoʤʠ, ʭ150. 
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ʈʠʩ. 3.33. ʇoʟʠʪʠʚʥʠʡ ʢoʥʪʨoʣʴ (12 ʭʨoʤoʩoʤʘ) ʚ ʤioʢʘʨʜi ʢʨʠʩʠ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʂʄʉʂ ʥʘ 30 ʜoʙʫ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo 12 

ʭʨoʤoʩoʤʠ, ʭ150. 

 

ʈʠʩ. 3.34. ʇoʟʠʪʠʚʥʠʡ ʢoʥʪʨoʣʴ (12 ʭʨoʤoʩoʤʘ) ʚ ʤioʢʘʨʜi ʢʨʠʩʠ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʥʘ 30 ʜoʙʫ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo 12 

ʭʨoʤoʩoʤʠ, ʭ270. 
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ʈʠʩ. 3.35. ʂʣiʪʠʥʠ, ʷʢi ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ, ʚ ʩʪiʥʢʘʭ ʩʫʜʠʥ i 

ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʥʘʚʢoʣo ʥʠʭ ʫ ʢʨʠʩʠ-ʩʘʤʢʠ ʥʘ 30 ʜʝʥʴ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo Y- ʭʨoʤoʩoʤʠ, ʭ180. 

 

 

ʈʠʩ. 3.36. ʂʣiʪʠʥʠ, ʷʢi ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ, ʚ ʩʪiʥʢʘʭ ʩʫʜʠʥ i 

ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʥʘʚʢoʣo ʥʠʭ ʫ ʢʨʠʩʠ-ʩʘʤʢʠ ʥʘ 30 ʜʝʥʴ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo Y- ʭʨoʤoʩoʤʠ, ʭ300. 
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ʈʠʩ. 3.37. ʂʣiʪʠʥʠ, ʷʢi ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ, ʚ ʩʪiʥʢʘʭ ʩʫʜʠʥ i 

ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʤiʞ ʤ'ʷʟʘʤʠ ʫ ʢʨʠʩʠ-ʩʘʤʢʠ ʥʘ 30 ʜoʙʫ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo Y- ʭʨoʤoʩoʤʠ, ʭ150. 

 

 

ʈʠʩ. 3.38. ʂʣiʪʠʥʠ, ʷʢi ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ, ʚ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʫ 

ʢʨʠʩʠ-ʩʘʤʢʠ ʥʘ 30 ʜoʙʫ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ (ʊʘʢʝ ʞ ʧoʣʝ ʟoʨʫ, ʷʢʝ ʥʘ 

ʤʘʣʶʥʢʫ 5.13). ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ ʤʘʨʢʝʨoʤ ʜo Y- ʭʨoʤoʩoʤʠ, ʭ150. 
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ʈʠʩ. 3.39. ʂʣiʪʠʥʠ, ʷʢi ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ, ʚ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʫ 

ʢʨʠʩʠ-ʩʘʤʢʠ ʥʘ 30 ʜoʙʫ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ 

ʤʘʨʢʝʨoʤ ʜo Y-ʭʨoʤoʩoʤʠ, ʭ150. 

 

 

ʈʠʩ. 3.40. ʂʣiʪʠʥʠ, ʷʢi ʤiʩʪʷʪʴ Y-ʭʨoʤoʩoʤʫ, ʚ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʫ 

ʢʨʠʩʠ-ʩʘʤʢʠ ʥʘ 30 ʜoʙʫ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ɻiʙʨʠʜʠʟʘʮiʷ in situ ʟ 

ʤʘʨʢʝʨoʤ ʜo Y- ʭʨoʤoʩoʤʠ, ʭ300. 
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3.6.3. ʄoʨʬoʤʝʪʨʠʯʥi ʜoʩʣiʜʞʝʥʥʷ iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ ʫ ʪʚʘʨʠʥ 

ʧiʩʣʷ ʨiʟʥʠʭ ʚʠʜiʚ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ 

ɼʣʷ ʢiʣʴʢiʩʥoʛo ʘʥʘʣiʟʫ ʩʪʘʥʫ ʨʫʙʮʷ ʙʫʣo ʚʠʢoʥʘʥʝ ʤoʨʬoʤʝʪʨʠʯʥʝ 

ʜoʩʣiʜʞʝʥʥʷ. Oʩʢiʣʴʢʠ ʜiʣʷʥʢʘ iʥʬʘʨʢʪʫ ʟʘʭoʧʣʶʚʘʣʘ ʧʝʚʥʠʡ ʩʝʢʪoʨ ʮʴoʛo 

ʢiʣɹʮʷ, ʪo ʪʝoʨʝʪʠʯʥʫ ʧʝʨʚiʩʥʫ ʧʣoʱʫ ʜiʣʷʥʢʠ iʥʬʘʨʢʪʫ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭoʤ 

ʜiʣʝʥʥʷ ʧʣoʱi ʚʩʴoʛo ʢiʣʴʮʷ ʥʘ ʧʠʪoʤʠʡ oʙ'ʻʤ iʥʬʘʨʮʠʨoʚʘʥoʾ ʜiʣʷʥʢʠ ʧo 

ʚiʜʥoʰʝʥʥʶ ʜo ʚʩiʻʾ ʧʣoʱi ʢiʣʴʮʷ. ʇiʩʣʷ ʮʴoʛo oʙʯʠʩʣʶʚʘʣʠ ʧʠʪoʤʠʡ oʙʩʷʛ 

ʨʫʙʮʷ ʰʣʷʭoʤ ʜiʣʝʥʥʷ ʡoʛo ʧʣoʱi ʚ ʟʨiʟi ʥʘ ʪʝoʨʝʪʠʯʥʫ ʧʝʨʚiʩʥʫ ʧʣoʱʫ. 

ʊʘʢoʞ ʤoʨʬoʤʝʪʨʠʯʥo oʙʯʠʩʣʶʚʘʣʠ ʧʠʪoʤʠʡ oʙ'ʻʤ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ i 

ʩʫʜʠʥ ʚ ʨʫʙʮi. 

Oʙʯʠʩʣʶʚʘʣʠ ʧʣoʱʫ ʜiʣʷʥʢʠ iʥʬʘʨʢʪʫ (ʰʣʷʭoʤ ʜiʣʝʥʥʷ ʧʣoʱi ʚʩʴoʛo 

ʢiʣʴʮʷ ʥʘ ʧʠʪoʤʠʡ oʙ'ʻʤ iʥʬʘʨʮiʨoʚʘʥʥoʾ ʜiʣʷʥʢʠ ʧo ʚiʜʥoʰʝʥʥʶ ʜo ʚʩiʻʾ 

ʧʣoʱi ʢiʣʴʮʷ), ʧʠʪoʤʠʡ oʙ'ʻʤ ʨʫʙʮʷ ʰʣʷʭoʤ ʜiʣʝʥʥʷ ʡoʛo ʧʣoʱi ʚ ʟʨiʟi ʥʘ 

ʪʝoʨʝʪʠʯʥʫ ʧʝʨʚiʩʥʫ ʧʣoʱʫ, ʧʠʪoʤʠʡ oʙ'ʻʤ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ i ʩʫʜʠʥ ʚ 

ʨʫʙʮi (ʨʠʩ. 3.41-3.43). 

 

ʈʠʩ. 3.41. Iʥʬʘʨʢʪ ʤioʢʘʨʜʘ. 30 ʜoʙʘ ʧiʩʣʷ ʚʚʝʜʝʥʥʷ ʧoʪʝʥʮiʡoʚʘʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ. 

 

ʗʢ ʩʚiʜʯʘʪʴ ʥʘʚʝʜʝʥi ʚ ʪʘʙʣʠʮʽ 3.13 ʜʘʥi, ʚ 3-ʡ, 4-ʡ i 5-ʡ ʛʨʫʧʘʭ ʢʨʠʩ 

ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʧʨʘʢʪʠʯʥo ʟʘ ʫʩiʤʘ ʚʠʚʯʘʻʤʠʤʠ ʧoʢʘʟʥʠʢʘʤʠ ʙʫʣo 

ʜoʩʷʛʥʫʪo iʩʪoʪʥo ʢʨʘʱi ʨʝʟʫʣʴʪʘʪʠ ʚ ʧoʨiʚʥʷʥʥi ʟ ʪʚʘʨʠʥʘʤʠ ʛʨʫʧʠ 1, ʧʨʠ 

ʮʴoʤʫ ʨiʚʝʥʴ ʜoʩʪoʚiʨʥoʩʪi ʚiʜʤiʥʥoʩʪʝʡ ʙʫʚ, ʷʢ ʧʨʘʚʠʣo, ʤʝʥʰʝ 0,01. 
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ʈʠʩ. 3.42. Iʥʬʘʨʢʪ ʤioʢʘʨʜʘ ʟ ʬoʨʤʫʚʘʥʥʷʤ ʨʫʙʮʷ. ʄoʨʬoʤʝʪʨiʷ  

ʩʫʜʠʥ. 

 

ʈʠʩ. 3.43. Iʥʬʘʨʢʪ ʤioʢʘʨʜʘ. ʄoʨʬoʤʝʪʨiʷ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ. 
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ʊʘʙʣʠʮʷ 3.13 

ʄoʨʬoʤʝʪʨʠʯʥʠʡ ʘʥʘʣiʟ ʨʝʟʫʣʴʪʘʪiʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʾ ʯʘʩʪʠʥʠ 

ʜoʩʣiʜʞʝʥʥʷ 

ʇoʢʘʟʥʠʢ 
ɻʨʫʧʠ ʪʚʘʨʠʥ 

1  2 3  4 5 

ʇʠʪoʤʠʡ oʙʩʷʛ ʜiʣʷʥʢʠ 

iʥʬʘʨʢʪʫ ʚiʜ ʚʠʭiʜʥoʾ 

ʪʢʘʥʠʥʠ,% 

65,83 61,21 19,05 

***  

24,02 

***  

32,03 

**  

SD 8,21 3,45 2,29 1,04 4,6 

ʇʠʪoʤʠʡ oʙʩʷʛ ʩʧoʣʫʯʥoʾ 

ʪʢʘʥʠʥʠ, ʚʢʣʶʯʘʶʯʠ 

ʩʫʜʠʥʠ,% 

33,78 30,12* 15,21*** 17,73** 23,4* 

SD 1,72 2,21 1,8 5,69 4,2 

ʇʠʪoʤʠʡ oʙ'ʻʤ ʩʫʜʠʥ, % 6,32 6,78 10,1** 9,42* 8,1* 

SD 0,16 1,1 2,4 3,33 2,3 

ʉʝʨʝʜʥʷ ʢiʣʴʢiʩʪʴ ʩʫʜʠʥ ʥʘ 

100000 ʤʢʤ
2 

10,21 13,12* 72,99*** 68,20*** 44,9** 

SD 1,26 1,51 3,1 4,64 5,3 

%  ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ 

ʚoʣoʢoʥ (ʚiʜ ʚʠʭiʜʥoʛo) 

15,90 20,2* 49,2***  45,04** 37,8** 

SD 0,28 1,2 3,2 9,81 6,1 

 

ʇʨʠʤiʪʢʘ. * - p<0,05, ** - p<0,01, *** - p<0,001 ï ʤiʞ ʚʠʚʯʘʻʤoʶ 

ʛʨʫʧo  ʁi 1 ʛʨʫʧo .ʁ 

 

Oʩoʙʣʠʚo ʚʨʘʞʘʶʯi ʨʝʟʫʣʴʪʘʪʠ oʪʨʠʤʘʥi ʧʨʠ ʜoʩʣiʜʞʝʥʥi ʩʝʨʝʜʥʴoʾ 

ʢiʣʴʢoʩʪi ʩʫʜʠʥ ʥʘ 100 ʪʠʩ. ʤʢʤ
2
 (10,21Ñ1,26 ʙʝʟ ʣiʢʫʚʘʥʥʷ ʚ ʧoʨiʚʥʷʥʥi ʟ 

68,2Ñ4,64 ʫ ʢʨʠʩ ʟ ʤoʜʝʣʣʶ ʛoʩʪʨoʛo Iʄ ʧiʩʣʷ ʚʚʝʜʝʥʥʷ ʄʉʂ ï 4-ʘ ʛʨʫʧʘ). ʋ 

ʪʚʘʨʠʥ ʙʝʟ ʣiʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʰʠʨoʢi ʩʫʜʠʥʠ ʟ ʚʝʣʠʢʠʤ ʧʨoʩʚiʪoʤ, ʪoʜi 

ʷʢ ʫ ʥʝʣiʢoʚʘʥʠʭ ʪʚʘʨʠʥ ʮʝ ʙʫʣʠ ʩʫʜʠʥʠ ʥʝʚʝʣʠʢoʛo ʜiʘʤʝʪʨʫ. ʊoʤʫ ʤʠ ʪʘʢoʞ 
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ʚʠʨʘʭʫʚʘʣʠ ʧʠʪoʤʫ ʢiʣʴʢiʩʪʴ ʩʫʜʠʥ ʥʘ 100 000 ʤʢʤ
2
 ʪʢʘʥʠʥʠ ʨʫʙʮʷ. ʊʘʢʠʤ 

ʯʠʥoʤ, ʧʨʠ ʧiʜʨʘʭʫʥʢʫ ʢiʣʴʢoʩʪi ʩʫʜʠʥ ʥʘ 100 ʪʠʩ. ʤʢʤ
2
 ʚ ʛʨʫʧi ʪʚʘʨʠʥ ʟ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʻʶ ʄʉʂ oʩʪʘʥʥiʭ ʩʪʘʣo ʚ 6 ʨʘʟiʚ ʙiʣʴʰʝ. ʉʣiʜ ʚʨʘʭoʚʫʚʘʪʠ, ʱo 

ʧʠʪoʤʠʡ oʙʩʷʛ ʜiʣʷʥʢʠ Iʄ ʚ 1-ʡ ʛʨʫʧi ʩʢʣʘʚ (65,89Ñ8,21) %, ʘ ʚ 3 ʛʨʫʧi ï 

(24,02Ñ1,04) %, ʪoʙʪo ʧʣoʱʘ iʥʬʘʨʢʪʫ ʤioʢʘʨʜʘ ʟʤʝʥʰʠʣʘʩʷ ʤʘʡʞʝ ʚ 3 ʨʘʟʠ. 

ʉʧʨʠʷʪʣʠʚʘ ʜʠʥʘʤiʢʘ ʟ ʙoʢʫ ʩʫʜʠʥ ʩʫʧʨoʚoʜʞʫʚʘʣʘʩʷ iʩʪoʪʥʠʤ ʧoʣiʧʰʝʥʥʷʤ 

ʧoʢʘʟʥʠʢiʚ: ʟʤʝʥʰʝʥʥʷʤ oʙ'ʻʤʫ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʚ ʟoʥi Iʄ ʟ 33,78 ʜo  

17,73 % (ʚ 1,9 ʨʘʟʠ), ʟʙiʣʴʰʝʥʥʷʤ ʚiʜʩoʪʢʘ ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ  ʟ 

15,9 ʜo 45, 04 % (ʚ 2,8 ʨʘʟiʚ). 

Oʪʞʝ, ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʂʉ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫ Iʄ ʫ ʢʨʠʩ 

ʧʨʠʟʚoʜʠʣʘ ʜo ʟʤʝʥʰʝʥʥʷ ʟoʥʠ Iʄ ʚ 3 ʨʘʟʠ, ʧʨʠ ʮʴoʤʫ ʩʧoʣʫʯʥoʪʢʘʥʠʥʥʠʡ 

ʢoʤʧoʥʝʥʪ ʟoʥʠ iʥʬʘʨʢʪʫ ʟʤʝʥʰʠʚʩʷ ʚ 1,9 ʨʘʟʠ ʟʘ ʨʘʭʫʥoʢ ʟʙiʣʴʰʝʥʥʷ 

ʢiʣʴʢoʩʪi ʩʫʜʠʥ ʚ 6 ʨʘʟiʚ i ʟʙʝʨʝʞʝʥʥʷ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ ʚ 2,6 ʨʘʟʠ ʙiʣʴʰʝ, ʥiʞ 

ʫ ʪʚʘʨʠʥ 1-ʾ ʛʨʫʧi. 

ʋ 2-ʡ ʛʨʫʧi ʪʚʘʨʠʥ ʚ ʧoʨiʚʥʷʥʥi ʟ ʧoʢʘʟʥʠʢʘʤʠ, oʪʨʠʤʘʥʠʤʠ ʚ 1-ʡ ʛʨʫʧi, 

ʬʘʢʪʠʯʥo ʟʘʣʠʰʠʣʠʩʷ ʥʝʟʤiʥʝʥʠʤʠ ʜoʩʣiʜʞʫʚʘʥi ʧoʢʘʟʥʠʢʠ, ʟʘ ʚʠʥʷʪʢoʤ 

ʧʠʪoʤoʛo oʙʩʷʛʫ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʩʫʜʠʥʠ, ʷʢʠʡ ʚ 1-ʡ ʛʨʫʧi 

ʜoʨiʚʥʶʚʘʚ (33,78Ñ1,72) %, ʚ 2-ʡ ʛʨʫʧi ʧoʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰʠʤ ï  

(30,12Ñ2,21) %. ʊʘʢ ʩʘʤo ʟʙiʣʴʰʠʣʘʩʷ ʩʝʨʝʜʥʷ ʢiʣʴʢiʩʪʴ ʩʫʜʠʥ ʥʘ 100000 ʤʢʤ
2
 

ʚ ʧoʨiʚʥʷʥʥi ʟ 1-ʶ ʛʨʫʧoʶ ʟ (10,21Ñ1,26) ʜo (13,12Ñ1,51), ʜo ʪoʛo ʞ, ʚiʜʩoʪoʢ 

ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ ʙʫʚ ʚ 4,3 ʨʘʟʠ ʚʠʱʝ ʫ ʪʚʘʨʠʥ 2-ʾ ʛʨʫʧʠ. ʊʘʢʠʤ 

ʯʠʥoʤ, ʤoʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱo ʧoʰʢoʜʞʝʥʥʷ ʤioʢʘʨʜʠoʮʠʪiʚ ʚʩʝ ʞ ʪʘʢʠ 

ʧiʜʩʠʣʶʻ ʘʥʛioʛʝʥʝʟ ʪʘ ʧʨʠʟʚoʜʠʪʴ ʜo ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ ʩʝʨʮʷ i 

ʟʙʝʨʝʞʝʥʥʷ ʧoʚʥoʮiʥʥoʾ ʤ'ʷʟoʚoʾ ʪʢʘʥʠʥʠ. 

ʋ ʪʚʘʨʠʥ 3-ʾ ʛʨʫʧʠ ʙʫʣʠ ʜoʩʷʛʥʫʪi ʤʘʢʩʠʤʘʣʴʥo ʢʨʘʱi ʧoʢʘʟʥʠʢʠ, ʱo 

ʚʠʨʘʞʘʣoʩʷ ʷʢ ʚ ʟʙiʣʴʰʝʥʥi ʘʙo ʟʤʝʥʰʝʥʥi ʜoʩʣiʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨiʚ ʧʨʠ 

ʤoʨʬoʤʝʪʨiʾ. ʊʘʢ, ʧʠʪoʤʠʡ oʙʩʷʛ ʜiʣʷʥʢʠ iʥʬʘʨʢʪʫ ʚiʜ ʚʠʭiʜʥoʾ ʪʢʘʥʠʥʠ 

ʜoʨiʚʥʶʚʘʚ (19,05Ñ2,29) ʧʨoʪʠ (65,83Ñ2,29) % ʚ 1-ʡ ʛʨʫʧi. ʇʠʪoʤʠʡ oʙʩʷʛ 

ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʩʫʜʠʥʠ, ʷʢʠʡ ʚ 3-ʡ ʛʨʫʧi ʜoʨiʚʥʶʚʘʚ 

(15,21Ñ1,8) %, ʚ 1-ʡ ʛʨʫʧi ʙʫʚ ʟʥʘʯʥo ʙiʣʴʰʝ ï (33,78Ñ1,72) %. ɿʙiʣʴʰʠʣʘʩʷ 
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ʩʝʨʝʜʥʷ ʢiʣʴʢiʩʪʴ ʩʫʜʠʥ ʥʘ 100000 ʤʢʤ
2
 ʚ ʧoʨiʚʥʷʥʥi ʟ 1-ʶ ʛʨʫʧoʶ ʟ 

(10,21Ñ1,26) ʜo (72,99Ñ3,1), ʜo ʪoʛo ʞ, ʚiʜʩoʪoʢ ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ 

ʫ ʢʨʠʩ 3-ʾ ʛʨʫʧʠ ʙʫʚ ʥʘ 33,3 % ʚʠʱʝ. 

ʋ ʪʚʘʨʠʥ 5-ʾ ʛʨʫʧʠ ʧʠʪoʤʠʡ oʙʩʷʛ ʜiʣʷʥʢʠ iʥʬʘʨʢʪʫ ʚiʜ ʚʠʭiʜʥoʾ 

ʪʢʘʥʠʥʠ ʜoʨiʚʥʶʚʘʚ (32,03Ñ4,6) ʧʨoʪʠ (65,83Ñ2,29) % ʚ 1-ʡ ʛʨʫʧi. ʇʠʪoʤʠʡ 

oʙʩʷʛ ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʩʫʜʠʥʠ, ʷʢʠʡ ʚ 5-ʡ ʛʨʫʧi ʜoʨiʚʥʶʚʘʚ 

(23,4Ñ4,2) %, ʚ 1-ʡ ʛʨʫʧi ʙʫʚ ʟʥʘʯʥo ʙiʣʴʰʠʤ ï (33,78Ñ1,72) %. ɿʙiʣʴʰʠʣʘʩʷ 

ʩʝʨʝʜʥʷ ʢiʣʴʢiʩʪʴ ʩʫʜʠʥ ʥʘ 100000 ʤʢʤ
2
 ʚ ʧoʨiʚʥʷʥʥi ʟ 1-ʶ ʛʨʫʧoʶ ʟ 

(10,21Ñ1,26) ʜo (44,9Ñ5,3), ʜo ʪoʛo ʞ, ʚiʜʩoʪoʢ ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ 

ʙʫʚ ʥʘ 21,9 % ʚʠʱʝ, ʥiʞ  ʫ ʪʚʘʨʠʥ 3-ʾ ʛʨʫʧʠ. 

Oʪʞʝ, ʥʘʤʠ ʧʨoʘʥʘʣiʟoʚʘʥo oʩʥoʚʥi ʧʘʨʘʤʝʪʨʠ ʤoʨʬoʤʝʪʨʠʯʥoʛo 

ʘʥʘʣiʟʫ ʩʝʨʜʝʮʴ ʢʨʠʩ ʚ ʨiʟʥʠʭ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ (ʨʠʩ. 3.44). 

 

ʈʠʩ. 3.44. ɼʠʥʘʤiʢʘ oʩʥoʚʥʠʭ ʤoʨʬoʤʝʪʨʠʯʥʠʭ ʧoʢʘʟʥʠʢiʚ ʩʝʨʜʝʮʴ 

ʢʨʠʩ ʧiʩʣʷ ʨiʟʥʠʭ ʚʠʜʽʚ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ. 

 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʘʥʠʭ ʧoʢʘʟʥʠʢiʚ ʚ ʨiʟʥʠʭ ʛʨʫʧʘʭ ʥʘʤʠ ʙʫʣo ʚʠʷʚʣʝʥo, 

ʱo ʧʠʪoʤʠʡ oʙʩʷʛ iʥʬʘʨʢʪʫ (ʇOI) ʙʫʚ ʥʘʡʤʝʥʰʠʡ ʚ 3-ʡ ʛʨʫʧi ʪʚʘʨʠʥ, ʧʨʠ 

ʮʴoʤʫ ʙʫʣʠ ʜoʩʷʛʥʫʪi ʥʘʩʪʫʧʥi ʜʘʥi:  ʇOI 3-  ʾʛʨʫʧʠ ʤʝʥʰʝ 2-ʾ ʛʨʫʧʠ, ʧʨʠ 

t=1,98; 1,9 i 2,5 ʚiʜʧoʚiʜʥo (ʨ<0,05). ɺ ʜʘʥʠʭ ʧʠʪoʤoʛo oʙʩʷʛʫ ʩʧoʣʫʯʥoʾ 
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ʪʢʘʥʠʥʠ ʚ 3-ʡ i 4-ʡ ʛʨʫʧʘʭ ʨiʟʥʠʮi ʥʝ ʙʫʣo, ʪʘʢ ʩʘʤo ʥʝ ʙʫʣo ʾʾ  i ʤiʞ 4-ʶ i 5-ʶ 

ʛʨʫʧʘʤʠ, ʘʣʝ ʧoʢʘʟʥʠʢʠ 5-ʾ ʛʨʫʧʠ ʙʫʣʠ ʤʝʥʰʠʤʠ ʟʘ ʧoʢʘʟʥʠʢʠ, oʪʨʠʤʘʥi ʚ 3-ʡ 

ʛʨʫʧi ʧʨʠ t=1,99 i ʨ<0,05. ʎiʢʘʚʠʤ ʻ ʪoʡ  ʬʘʢʪ, ʱo ʧʠʪoʤʠʡ oʙʩʷʛ ʩʫʜʠʥ ʙʫʚ 

oʜʥʘʢoʚʠʤ ʫ ʪʚʘʨʠʥ 3-ʾ, 4-ʾ i 5-ʾ ʛʨʫʧ. ʂiʣʴʢiʩʪʴ ʩʫʜʠʥ ʚ 3-ʡ i 4-ʡ ʛʨʫʧʘʭ ʙʫʣʘ 

oʜʥʘʢoʚoʶ, ʘ ʚ 5-ʡ ï ʤʝʥʰʝ, ʥiʞ ʚ 4-ʡ ʛʨʫʧi ʧʨʠ t=3,3 i ʨ<0,01 i, ʚiʜʧoʚiʜʥo, ʚ 

3-ʡ ʛʨʫʧi ʾʭ ʙʫʣo ʙiʣʴʰʝ ʚ ʧoʨiʚʥʷʥʥi ʟ 5-ʶ ʛʨʫʧoʶ ʧʨʠ t=4,6 i ʨ<0,001. 

ʂiʣʴʢiʩʪʴ ʩʫʜʠʥ ʥʘ 100000 ʤʢʤ
2
 ʚ 3-ʡ i 4-ʡ ʛʨʫʧʘʭ ʙʫʣʘ oʜʥʘʢoʚoʶ, ʚ 5-ʡ ʛʨʫʧi 

ʾʭ ʙʫʣo ʟʥʘʯʥo ʤʝʥʰʝ, ʥiʞ ʚ 3-ʡ i 4-ʡ ʛʨʫʧʘʭ ʧʨʠ t=3,3 i 4,6 ʚiʜʧoʚiʜʥo i 

ʨ<0,001. ɺiʜʩoʪoʢ ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ ʪʘʢoʞ ʥʝ ʚiʜʨiʟʥʷʚʩʷ ʫ 

ʪʚʘʨʠʥ 3-ʾ i 4-ʾ ʛʨʫʧ, ʘʣʝ ʚ 5-ʡ ʛʨʫʧi ʙʫʚ ʤʝʥʰʝ ʚ ʧoʨiʚʥʷʥʥi ʟ 3-ʶ ʛʨʫʧoʶ ʧʨʠ 

t=1,96 i ʨ<0,05. 

ʅʘʤʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪi ʙʫʚ ʟʘʧʨoʧoʥoʚʘʥʠʡ ʥoʚʠʡ ʧiʜʭiʜ ʜʣʷ ʧoʩʠʣʝʥʥʷ 

ʨʝʛʝʥʝʨʘʮiʾ ʤioʢʘʨʜʘ, ʟʘʩʥoʚʘʥʠʡ ʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʩʪoʚʙʫʨoʚʠʭ / 

ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ, ʷʢʠʡ  ʧʨʠ ʤoʜʝʣʴoʚʘʥoʤʫ Iʄ ʧoʢʘʟʘʚ ʩʚoʶ 

ʝʬʝʢʪʠʚʥiʩʪʴ i ʧʝʨʩʧʝʢʪʠʚʥiʩʪʴ ʜʣʷ ʣiʢʫʚʘʥʥʷ ʥʘʩʣiʜʢiʚ iʰʝʤiʾ ʤioʢʘʨʜʘ. 

ʋ ʩʫʯʘʩʥiʡ ʣiʪʝʨʘʪʫʨi ʟʘʣʠʰʘʻʪʴʩʷ ʚiʜʢʨʠʪʠʤ ʛoʣoʚʥʝ ʧʠʪʘʥʥʷ ï ʷʢʠʤ ʻ 

ʤʝʭʘʥiʟʤ ʧʨoʪʝʢʪoʨʥoʾ ʜiʾ ʩʪoʚʙʫʨoʚʠʭ/ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ. ɺʘʞʣʠʚo 

ʚiʜʟʥʘʯʠʪʠ, ʱo iʩʥʫʻ ʜoʩʠʪʴ ʚʝʣʠʢʘ ʢiʣʴʢiʩʪʴ ʪʠʧiʚ 

ʩʪoʚʙʫʨoʚʠʭ/ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ, ʷʢi ʤoʞʥʘ oʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘ 

ʧoʪʝʥʪʥiʩʪʶ, ʜʞʝʨʝʣoʤ ʧoʭoʜʞʝʥʥʷ ʪʘ iʥ. [34]. 

ʄʫʣʴʪʠʧoʪʝʥʪʥi ʤʝʟʝʥʭiʤʘʣʴʥi ʩʪʨoʤʘʣʴʥi ʢʣiʪʠʥʠ ʻ oʜʥʠʤʠ ʟ 

ʥʘʡʙiʣʴʰ ʧʨʠʚʘʙʣʠʚʠʭ ʪʠʧiʚ ʢʣiʪʠʥ ʜʣʷ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʚ ʟʚ'ʷʟʢʫ ʟ ʾʭ 

ʜoʚʝʜʝʥʠʤʠ ʢʘʨʜioʧʨoʪʝʢʪoʨʥʠʤʠ ʚʣʘʩʪʠʚoʩʪʷʤʠ i ʥʠʟʴʢoʶ iʤʫʥoʛʝʥʥiʩʪʶ 

[70]. 

ʅʘ ʩʴoʛoʜʥiʰʥiʡ ʜʝʥʴ ʜoʩʣiʜʥʠʢʠ ʩʪoʚʙʫʨoʚʠʭ/ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ 

ʨoʟʜiʣʠʣʠʩʷ ʥʘ ʜʚʘ ʪʘʙoʨʠ - ʪʠ, ʭʪo ʚʚʘʞʘʻ, ʱo ʧiʩʣʷ ʚʚʝʜʝʥʥʷ ʚ oʨʛʘʥiʟʤ 

ʩʪoʚʙʫʨoʚi ʢʣiʪʠʥʠ i ʢʣiʪʠʥʠ-ʧoʧʝʨʝʜʥʠʢʠ ʜʠʬʝʨʝʥʮiʶʶʪʴʩʷ i ʟʘʤiʱʘʶʪʴ 

ʟʘʛʠʙʣi ʘʙo ʧoʰʢoʜʞʝʥi ʢʣiʪʠʥʠ i ʪʠʭ, ʭʪo ʚʚʘʞʘʻ ʛoʣoʚʥoʶ ʧʘʨʘʢʨʠʥʥʫ 

ʘʢʪʠʚʥiʩʪʴ ʉʂ i ʢʣiʪʠʥ-ʧoʧʝʨʝʜʥʠʢiʚ, ʪoʙʪo ʩʠʥʪʝʟ i ʩʝʢʨʝʮiʶ ʧʝʚʥʠʭ 

ʩʠʛʥʘʣʴʥʠʭ ʤoʣʝʢʫʣ, ʷʢi ʻ ʢʣʶʯoʚʠʤʠ ʚ ʨʝʘʣiʟʘʮiʾ ʪʝʨʘʧʝʚʪʠʯʥoʛo ʝʬʝʢʪʫ ʮʠʭ 
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ʢʣiʪʠʥ [175]. Oʙʠʜʚi ʛʨʫʧʠ ʚʯʝʥʠʭ ʚʠʟʥʘʶʪʴ ʧoʟʠʪʠʚʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʝʬʝʢʪ ʚiʜ ʚʚʝʜʝʥʥʷ ʩʪoʚʙʫʨoʚʠʭ ʘʙo ʧʨoʛʝʥiʪoʨʥʠʭ ʢʣiʪʠʥ ʧʨʠ ʣiʢʫʚʘʥʥi 

ʧʘʪoʣoʛiʯʥʠʭ ʩʪʘʥiʚ ʨiʟʥʠʭ oʨʛʘʥiʚ. ɺʠʚʯʝʥʥʷ ʧʨoʪʝʢʪoʨʥʠʭ ʝʬʝʢʪiʚ ʚ 

ʜʝʢiʣʴʢoʭ ʜoʩʣiʜʞʝʥʥʷʭ, ʧʨoʚʝʜʝʥʠʭ ʥʘ ʢʨʠʩʘʭ, ʧoʢʘʟʘʣo, ʱo ʚʚʝʜʝʥʥʷ ʄʉʂ 

ʧiʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo iʥʬʘʨʢʪʫ ʧʨʠʟʚoʜʠʪʴ ʜo ʟʤʝʥʰʝʥʥʷ ʡoʛo oʙʩʷʛʫ i 

ʧoʣiʧʰʝʥʥʶ ʬʫʥʢʮioʥʘʣʴʥoʛo ʚiʜʥoʚʣʝʥʥʷ ʤioʢʘʨʜʘ [47]. 

ʋ ʥʘʰiʡ ʨoʙoʪi ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪoʣoʛiʯʥʠʭ ʄʉʂ, ʚʠʜiʣʝʥʠʭ ʟ 

ʢiʩʪʢoʚoʛo ʤoʟʢʫ, ʯʝʨʝʟ 24 ʛoʜʠʥ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ ʧʘʪoʣoʛiʯʥoʛo ʩʪʘʥʫ 

ʪʘʢoʞ ʧʨʠʚoʜʠʣʘ ʜo ʟʥʠʞʝʥʥʷ oʙ'ʻʤ ʧoʰʢoʜʞʝʥʥʷ ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ [68, 69]. 

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʜoʩʠʪʴ ʯʘʩʪo ʧoʟʠʪʠʚʥi ʝʬʝʢʪʠ ʚiʜ ʄʉʂ 

ʩʧoʩʪʝʨiʛʘʶʪʴʩʷ ʜoʩʪʘʪʥʴo ʰʚʠʜʢo ʧiʩʣʷ ʾʭ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ. ʇʨoʪʷʛoʤ ʪʘʢoʛo 

ʢoʨoʪʢoʛo ʧʝʨioʜʫ ʤʘʣoʡʤoʚiʨʥo, ʱo ʄʉʂ ʚʩʪʠʛʘʶʪʴ ʜʠʬʝʨʝʥʮiʶʚʘʪʠʩʷ ʚ 

ʬʫʥʢʮioʥʘʣʴʥi ʢʘʨʜioʤioʮʠʪʠ i iʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʤ'ʷʟoʚʫ ʪʢʘʥʠʥʫ. 

ʅʘ ʩʴoʛoʜʥiʰʥiʡ ʜʝʥʴ ʚʠʟʥʘʥʠʡ ʪoʡ ʬʘʢʪ, ʱo ʄʉʂ ʤoʞʫʪʴ ʩʧʨʠʷʪʠ 

ʨʝʛʝʥʝʨʘʮiʾ ʪʢʘʥʠʥʠ, ʩʝʢʨʝʪʫʶʯi ʬʘʢʪoʨʠ ʨoʩʪʫ ʪʘ iʥʰi ʮʠʪoʢiʥʠ (ʚʢʣʶʯʘʶʯʠ 

BDNF, NGF, VEGF ʪʘ iʥʰi) [68]. ʂʨiʤ ʪoʛo, ʚoʥʠ ʤoʞʫʪʴ ʨʝʛʫʣʶʚʘʪʠ 

ʟʘʧʘʣʴʥʫ ʨʝʘʢʮiʶ, ʷʢʘ ʚiʜiʛʨʘʻ ʚʘʞʣʠʚʫ ʨoʣʴ ʚ ʧoʩʪiʰʝʤiʯʥoʤʫ ʧoʰʢoʜʞʝʥʥi 

ʤioʢʘʨʜʘ, oʩʢiʣʴʢʠ ʉʂ ʩʝʢʨʝʪʫʶʪʴ ʨʷʜ iʤʫʥoʤoʜʫʣʶʶʯʠʭ ʬʘʢʪoʨiʚ, ʪʘʢʠʭ ʷʢ 

ʧʨoʩʪʘʛʣʘʥʜiʥ ɽ2, TNF-a, TGF-b, IL6 i iʥʰi [323]. Oʜʥʘʢ, ʤʝʭʘʥiʟʤʠ, ʱo 

ʣʝʞʘʪʴ ʚ oʩʥoʚi ʨʝʛʝʥʝʨʘʪʠʚʥoʛo ʧoʪʝʥʮiʘʣʫ ʄʉʂ, ʜo ʢiʥʮʷ ʥʝ ʷʩʥi i 

ʚʠʤʘʛʘʶʪʴ ʧoʜʘʣʴʰoʛo ʚʠʚʯʝʥʥʷ. 

Oʜʠʥ iʟ ʩʧoʩoʙiʚ ʜoʩʣiʜʞʝʥʥʷ ʤʝʭʘʥiʟʤiʚ ʚʧʣʠʚʫ ʉʂ ʥʘ ʬʫʥʢʮiʶ oʨʛʘʥʫ 

ʧoʣʷʛʘʻ ʚ ʙʝʟʧoʩʝʨʝʜʥʴoʤʫ ʚʠʚʯʝʥʥi ʚʟʘʻʤoʜiʾ ʤiʞ ʢʣiʪʠʥʘʤʠ oʨʛʘʥiʟʤʫ i 

ʪʨʘʥʩʧʣʘʥʪʫʻʤʠʤʠ ʢʣiʪʠʥʘʤʠ, ʚ ʧoʰʫʢʫ ʭiʤiʯʥʠʭ ʩʧoʣʫʢ, ʷʢi ʩʪoʚʙʫʨoʚi 

ʢʣiʪʠʥʠ ʤoʞʫʪʴ ʩʝʢʨʝʪʫʚʘʪʠ ʚ ʤiʞʢʣiʪʠʥʥʠʡ ʧʨoʩʪiʨ ʧiʩʣʷ ʾʭ 

ʩʧiʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʜʠʬʝʨʝʥʮiʡoʚʘʥʠʤʠ ʢʣiʪʠʥʘʤʠ. ʊʝ ʞ ʩʘʤʝ ʩʪoʩʫʻʪʴʩʷ i 

ʢʣiʪʠʥ ʨʝʮʠʧiʻʥʪʘ, oʩʢiʣʴʢʠ ʚoʥʠ ʤoʞʫʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʨʠʩʫʪʥiʩʪʴ 

ʪʨʘʥʩʧʣʘʥʪoʚʘʥʠʭ ʢʣiʪʠʥ ʩʠʥʪʝʟoʤ i ʩʝʢʨʝʮiʻʶ ʨiʟʥʠʭ ʙioʣoʛiʯʥʠʭ ʩʧoʣʫʢ. 

ʊʘʢʝ "ʩʧiʣʢʫʚʘʥʥʷ" ʤiʞ ʩʫʩiʜʥiʤʠ ʢʣiʪʠʥʘʤʠ, ʘʙo ʥʘʚiʪʴ ʚiʜʜʘʣʝʥʠʤʠ 

oʨʛʘʥʘʤʠ ʚʩʝʨʝʜʠʥi oʜʥoʛo oʨʛʘʥiʟʤʫ ʟ ʚʝʣʠʢoʶ ʡʤoʚiʨʥiʩʪʶ ʤʘʻ ʤiʩʮʝ. 
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Oʪʨʠʤʘʥʘ ʜoʩʠʪʴ ʚʝʣʠʢʘ ʢiʣʴʢiʩʪʴ ʜʘʥʠʭ, ʱo ʧiʜʪʚʝʨʜʞʫʶʪʴ iʩʥʫʚʘʥʥʷ 

ʜʘʥoʛo ʬʝʥoʤʝʥʘ [256]. Oʜʥʘʢ, ʤiʞʢʣiʪʠʥʥʘ ʢoʤʫʥiʢʘʮiʷ ʚ ʨʝʟʫʣʴʪʘʪi ʩʝʢʨʝʮiʾ 

ʙioʣoʛiʯʥo ʘʢʪʠʚʥʠʭ ʩʧoʣʫʢ i ʾʭ "ʫʣoʚʣʶʚʘʥʥʷ" ʩʫʩiʜʥiʤʠ ʢʣiʪʠʥʘʤʠ 

oʙʤʝʞʝʥʘ ʜʠʬʫʟiʻʶ. ʎʝ oʙʤʝʞʝʥʥʷ ʤoʞʝ ʙʫʪʠ ʟʚʝʜʝʥʝ ʜo ʤiʥiʤʫʤʫ ʚ ʨʘʟi 

ʩʧʨʷʤoʚʘʥoʾ ʧʝʨʝʜʘʯi ʢʣiʪʠʥʥʠʭ ʢoʤʧoʥʝʥʪiʚ ʚiʜ ʢʣiʪʠʥʠ ʜo ʢʣiʪʠʥʠ ʚ 

ʨʝʟʫʣʴʪʘʪi ʬoʨʤʫʚʘʥʥʷ ʤiʞʢʣiʪʠʥʥʠʭ ʢoʥʪʘʢʪiʚ. ʉʝʨʝʜ ʧʨʠʢʣʘʜiʚ ʪʘʢʠʭ 

ʢoʥʪʘʢʪiʚ ï ʱiʣʠʥʥʠʡ ʢoʥʪʘʢʪ, ʱo ʬoʨʤʫʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʙiʣʢʘ ʢoʥʥʝʢʩiʥ 43, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤiʞʢʣiʪʠʥʥʫ ʚʟʘʻʤoʜiʶ, ʝʣʝʢʪʨʠʯʥʝ ʩʧoʣʫʯʝʥʥʷ ʩʫʩiʜʥiʭ 

ʢʣiʪʠʥ i ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣiʚ ʜʝʧoʣʷʨʠʟʘʮiʾ [326]. ʉʝʨʝʜ ʤiʞʢʣiʪʠʥʥʠʭ 

ʚʟʘʻʤoʜiʡ ʟʘʩʣʫʛoʚʫʻ ʥʘ oʩoʙʣʠʚʫ ʫʚʘʛʫ ʤiʛʨʘʮiʷ ʢoʤʧoʥʝʥʪiʚ ʮʠʪoʧʣʘʟʤʠ 

ʤiʞ ʢoʥʪʘʢʪʫʶʯʠʤʠ ʢʣiʪʠʥʘʤʠ ʚʟʜoʚʞ ʢʣiʪʠʥʥʠʭ ʚiʜʨoʩʪʢiʚ, ʟoʢʨʝʤʘ, 

ʪʫʥʥʝʣʶʶʯʠʭ ʥʘʥoʪʨʫʙoʢ [291]. ɼʣʷ ʨʷʜʫ ʜʠʬʝʨʝʥʮiʡoʚʘʥʠʭ ʢʣiʪʠʥ, ʱo 

ʟʥʘʭoʜʷʪʴʩʷ ʚ ʧʨʷʤoʤʫ ʢoʥʪʘʢʪi ʟ ʧʨoʛʝʥiʪoʨʥʠʤʠ ʢʣiʪʠʥʘʤʠ, ʧoʢʘʟʘʥʠʡ 

oʙʤiʥ ʢoʤʧoʥʝʥʪʘʤʠ ʮʠʪoʟoʣʶ [164], ʘ ʪʘʢoʞ ʤiʞʢʣiʪʠʥʥʠʡ ʪʨʘʥʩʧoʨʪ 

ʤiʪoʭoʥʜʨiʡ [355]. ʇʨʷʤʠʡ ʤiʞʢʣiʪʠʥʥʠʡ ʢoʥʪʘʢʪ, ʡʤoʚiʨʥo, ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʡʤʝʥʰ ʚʠʪʨʘʪʥʠʡ ʩʧoʩiʙ oʙʤiʥʫ ʭiʤiʯʥoʶ / ʙioʣoʛiʯʥoʶ iʥʬoʨʤʘʮiʻʶ ʤiʞ 

ʢʣiʪʠʥʘʤʠ; ʧʨoʪʝ ʝʬʝʢʪʠʚʥiʩʪʴ ʪʘʢoʛo oʙʤiʥʫ oʙʤʝʞʝʥʘ ʜʫʞʝ ʥʠʟʴʢʠʤ 

ʩʧiʚʚiʜʥoʰʝʥʥʷʤ ʯʠʩʣʘ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ ʜo ʯʠʩʣʘ ʜʠʬʝʨʝʥʮiʡoʚʘʥʠʭ 

ʢʣiʪʠʥ i, ʷʢ ʥʘʩʣiʜoʢ, ʥʠʟʴʢʠʤ ʯʠʩʣoʤ ʤiʞʢʣiʪʠʥʥʠʭ ʢoʥʪʘʢʪiʚ. ɹiʣʴʰ 

ʚʠʪʨʘʪʥʠʡ ʜʣʷ ʢʣiʪʠʥ ʤʝʪoʜ oʙʤiʥʫ iʥʬoʨʤʘʮiʻʶ ʧoʣʷʛʘʻ ʚ ʩʝʢʨʝʮiʾ 

ʙioʣoʛiʯʥo ʘʢʪʠʚʥʠʭ ʤoʣʝʢʫʣ [353] ʚ ʤiʞʢʣiʪʠʥʥʠʡ ʧʨoʩʪiʨ (ʚ ʢʫʣʴʪʫʨʘʣʴʥʝ 

ʩʝʨʝʜoʚʠʱʝ in vitro i ʚ ʧoʟʘʢʣiʪʠʥʥʠʡ ʧʨoʩʪiʨ / iʥʪʝʨʩʪʠʮiʘʣʴʥʫ ʨiʜʠʥʫ in 

vivo). ʅʘ ʙiʣʴʰ ʚʠʩoʢoʤʫ ʨiʚʥi ʤoʞʝ ʚiʜʙʫʚʘʪʠʩʷ ʢoʤʫʥiʢʘʮiʷ ʤiʞ ʢʣiʪʠʥʘʤʠ 

ʚ ʩʢʣʘʜi ʨiʟʥʠʭ oʨʛʘʥiʚ. ʇʨʠ ʮʴoʤʫ ʚiʜʙʫʚʘʻʪʴʩʷ ʩʝʢʨʝʮiʷ ʚ ʢʨoʚoʪiʢ ʧʝʚʥʠʭ 

ʬʘʢʪoʨiʚ, ʷʢi ʧoʪiʤ ʧo ʢʨoʚoʪoʢʫ ʧoʪʨʘʧʣʷʶʪʴ ʫ ʚiʜʜʘʣʝʥi oʨʛʘʥʠ. 

ʗʢ ʚiʜoʤo, NO ʚiʜʧoʚiʜʘʻ ʟʘ ʝʬʝʢʪ ʨʝʣʘʢʩʫʶʯoʛo ʬʘʢʪoʨʘ, ʱo 

ʚʠʜiʣʷʻʪʴʩʷ ʝʥʜoʪʝʣiʻʤ. ʋ ʚiʜʧoʚiʜʴ ʥʘ iʰʝʤiʯʥʝ ʫʰʢoʜʞʝʥʥʷ ʝʥʜoʪʝʣiʡ 

ʩʫʜʠʥ ʚʠʨoʙʣʷʻ ʘʤiʥoʧʝʧʪʠʜʠ, ʜo ʷʢʠʭ ʚiʜʥoʩʠʪʴʩʷ ʝʥʜoʪʝʣiʥ-1. ɺʚʘʞʘʻʪʴʩʷ, 

ʱo ʚʘʟoʜʠʣʷʪʘʪoʨʥʫ ʜiʶ NO ʥʘʧʨʘʚʣʝʥo ʧʨoʪʠ ʚʘʟoʢoʥʩʪʨʠʢʪoʨʥoʛo ʝʬʝʢʪʫ 
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ʝʥʜoʪʝʣiʥʫ. Oʪʨʠʤʘʥi ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʜoʟʚoʣʷʶʪʴ ʟʨoʙʠʪʠ ʚʠʩʥoʚoʢ ʧʨo 

ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ iʰʝʤiʾ ʫ ʪʚʘʨʠʥ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. 

ɺʠʩoʢʠʡ ʨiʚʝʥʴ VEGF ʫ ʪʚʘʨʠʥ ʧiʩʣʷ ʧʝʨʝʥʝʩʝʥoʛo Iʄ ʥʘ ʪʣi 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ ʻ ʩʧʨʠʷʪʣʠʚoʶ ʧʨoʛʥoʩʪʠʯʥoʶ oʟʥʘʢoʶ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ 

ʄʉʂ ʜoʟʚoʣʷʻ ʮiʣʝʩʧʨʷʤoʚʘʥo ʟʤiʥʠʪʠ ʧʨoʮʝʩʠ ʨʝʤoʜʝʣʶʚʘʥʥʷ ʤioʢʘʨʜʘ, 

ʚʧʣʠʥʫʪʠ ʥʘ ʡoʛo ʨʝʛʝʥʝʨʘʮiʶ i, ʚ ʢiʥʮʝʚoʤʫ ʨʘʭʫʥʢʫ, ʧoʣiʧʰʠʪʠ ʬʫʥʢʮiʶ 

ʩʝʨʮʝʚoʛo ʤ'ʷʟʘ [69]. 

ʈoʟʚʠʪoʢ Iʄ ʩʫʧʨoʚoʜʞʫʚʘʣoʩʷ ʧiʜʚʠʱʝʥʥʷʤ ʘʥʛioʛʝʥʥʠʭ ʬʘʢʪoʨiʚ, 

ʪʘʢʠʭ ʷʢ oʢʩʠʜ ʘʟoʪʫ i VEGF. ʎʝ ʩʫʧʨoʚoʜʞʫʚʘʣoʩʷ ʧiʜʚʠʱʝʥʥʷʤ ʚʤiʩʪʫ 

ʚʘʟoʢoʥʩʪʨʠʢʪoʨʘ ʝʥʜoʪʝʣiʥʫ-1, ʷʢʠʡ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨoʣʴ ʚ ʧʘʪoʛʝʥʝʟi Iʄ. ʉʣiʜ 

ʟʘʟʥʘʯʠʪʠ, ʱo ʧiʜʚʠʱʝʥʥʷ ʘʥʛioʛʝʥʥʠʭ i ʩʫʜʠʥoʨʝʣʘʢʩʫʶʯʠʭ ʬʘʢʪoʨiʚ ʻ 

ʢoʤʧʝʥʩʘʪoʨʥoʶ ʨʝʘʢʮiʻʶ oʨʛʘʥiʟʤʫ ʥʘ iʰʝʤiʯʥʝ ʫʰʢoʜʞʝʥʥʷ. ɹʫʣo 

ʚʠʷʚʣʝʥo, ʱo ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ, ʥʝ ʟʘʣʝʞʥo ʚiʜ ʩʧoʩoʙʫ ʚʚʝʜʝʥʥʷ, ʩʧʨʠʷʣʘ 

ʧiʜʚʠʱʝʥʥʶ ʚʤiʩʪʫ ʘʥʛioʛʝʥʥʠʭ ʬʘʢʪoʨiʚ i ʥoʨʤʘʣiʟʘʮiʾ ʨiʚʥʷ ʝʥʜoʪʝʣiʥʫ - 1. 

ʅʘʩʣiʜʢoʤ ʮʴoʛo ʙʫʣo ʥiʚʝʣʶʚʘʥʥʷ iʰʝʤiʾ, ʧoʣiʧʰʝʥʥʷ ʧʝʨʬʫʟiʾ ʤioʢʘʨʜʘ i, 

ʪʘʢʠʤ ʯʠʥoʤ, ʣiʢʚiʜʘʮiʷ ʧoʨoʯʥoʛo ʢoʣʘ ʧʨʠ Iʄ, ʪoʤʫ ʱo ʢoʥʮʝʥʪʨʘʮiʷ 

ʘʥʛioʛʝʥʥʠʭ i ʩʫʜʠʥoʟʚʫʞʫʚʘʣʴʥʠʭ ʬʘʢʪoʨiʚ ʛʨʘʻ ʯiʣʴʥʫ ʨoʣʴ ʚ 

ʨoʟʧoʚʩʶʜʞʝʥʥi Iʄ i ʨʝʤoʜʝʣʶʚʘʥʥi ʃʐ [69, 153]. 

ɺʩʪʘʥoʚʣʝʥo, ʱo ʢʘʨʜioʤioʧʣʘʩʪʠʢʘ ʄʉʂ ʚʠʢʣʠʢʘʻ ʧoʟʠʪʠʚʥʠʡ 

ʤʝʪʘʙoʣiʯʥʠʡ ʝʬʝʢʪ. ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ 

ʘʢʪʠʚʥoʩʪi ʬʝʨʤʝʥʪiʚ ɸɼɸ, ʃɼɻ ʚ ʧoʰʢoʜʞʝʥoʤʫ ʤioʢʘʨʜi, ʱo ʧoʙiʯʥo 

ʩʚiʜʯʠʪʴ ʧʨo ʧiʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥoʛo ʙʘʣʘʥʩʫ ʝʥʝʨʛoʫʪʚoʨʶʶʯʠʭ 

ʩʫʙʩʪʨʘʪiʚ i ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ iʰʝʤiʾ ʤioʢʘʨʜʘ. ɿʤʝʥʰʝʥʥʷ ʥʘʢoʧʠʯʝʥʥʷ 

ʧʨoʜʫʢʪiʚ ʇOʃ i ʥʘʧʨʫʛʘ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥoʾ ʣʘʥʢʠ ʘʥʪʠoʢʩʠʜʘʥʪʥoʛo ʟʘʭʠʩʪʫ 

ʻ ʭoʨoʰʠʤ ʧʨoʛʥoʩʪʠʯʥʠʤ ʢʨʠʪʝʨiʻʤ ʚiʜʥoʚʣʝʥʥʷ ʬʫʥʢʮioʥʘʣʴʥoʾ ʘʢʪʠʚʥoʩʪi 

ʧoʰʢoʜʞʝʥoʾ ʤioʢʘʨʜʘ [153, 156]. 

ɺʠʭoʜʷʯʠ ʟ ʘʥʘʣiʟʫ oʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʤoʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ ʜʚʘ oʩʥoʚʥʠʭ ʥʘʧʨʷʤʢʠ ʤʝʪʘʙoʣiʯʥoʾ ʪʝʨʘʧiʾ ʄʉʂ ʧʨʠ Iʄ: 

oʧʪʠʤiʟʘʮiʷ ʧʨoʮʝʩiʚ ʫʪʚoʨʝʥʥʷ i ʚʠʪʨʘʪʠ ʝʥʝʨʛiʾ, ʥoʨʤʘʣiʟʘʮiʷ ʙʘʣʘʥʩʫ ʤiʞ 
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iʥʪʝʥʩʠʚʥiʩʪʶ ʚiʣʴʥo-ʨʘʜʠʢʘʣʴʥoʛo oʢʠʩʣʝʥʥʷ i ʘʥʪʠoʢʩʠʜʘʥʪʥoʛo ʟʘʭʠʩʪʫ 

[156]. 

ʊʘʢʠʤ ʯʠʥoʤ, ʢʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪiʢʘ, ʢʨiʤ ʧoʣiʧʰʝʥʥʷ 

ʤoʨʬoʣoʛiʯʥoʾ ʩʪʨʫʢʪʫʨʠ i ʬʫʥʢʮioʥʘʣʴʥoʛo ʨʝʟʝʨʚʫ, ʪʘʢoʞ ʧoʢʨʘʱʫʻ 

ʤʝʪʘʙoʣiʟʤ ʢʣiʪʠʥ, ʱo ʧiʜʪʚʝʨʜʞʫʻ ʪʝoʨiʶ ʥʝoʘʥʛioʛʝʥʝʟʫ i ʧʘʨʘʢʨʠʥʥoʛo 

ʝʬʝʢʪʫ ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ. Oʪʞʝ, ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ ʜoʟʚoʣʷʻ 

oʧʪʠʤiʟʫʚʘʪʠ oʙʤiʥ ʢʠʩʥʶ ʢʘʨʜioʤʠoʮʠʪʘʤʠ i ʩʪʘʙiʣiʟʫʚʘʪʠ ʘʝʨoʙʥʠʡ i 

ʘʥʘʝʨoʙʥʠʡ ʛʣiʢoʣiʟ [206]. 

ʋ ʥʘʰʠʭ ʜoʩʣiʜʞʝʥʥʷʭ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʙʫʣo ʧoʚ'ʷʟʘʥʝ ʟ ʚʠʨʘʞʝʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʩʢoʨoʯʫʚʘʣʴʥoʾ ʬʫʥʢʮiʾ ʩʝʨʮʷ. ʊʝʥʜʝʥʮiʷ ʜo ʚiʜʥoʚʣʝʥʥʷ, ʚʪiʤ, 

ʥʘʤiʪʠʣʘʩʷ ʚʞʝ ʚ ʧʝʨʰi ʛoʜʠʥʠ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ ʧʘʪoʣoʛiʯʥoʛo ʩʪʘʥʫ, ʱo 

ʜoʟʚoʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʥʘʷʚʥiʩʪʴ ʧoʪʫʞʥʠʭ ʢoʤʧʝʥʩʘʪoʨʥʠʭ ʤʝʭʘʥiʟʤiʚ, ʷʢ ʚ 

ʩʘʤoʤʫ ʤioʢʘʨʜi, ʪʘʢ i ʚ ʩʝʨʮʝʚo - ʩʫʜʠʥʥiʡ ʩʠʩʪʝʤi ʚ ʮiʣoʤʫ. ʎʝ ʧoʣoʞʝʥʥʷ 

ʧiʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʥʘ ʥʘʰ ʧoʛʣʷʜ, ʨʝʘʢʮiʻʶ ʩʝʨʮʷ ʥʘ ʩʪʨʝʩoʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 ʋ ʪʚʘʨʠʥ, oʙʩʪʝʞʝʥʠʭ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ, 

ʚiʜʟʥʘʯʘʚʩʷ ʚʠʩoʢʠʡ ʚʠʭiʜʥʠʡ ʨiʚʝʥʴ ʏʉʉ, ʷʢʠʡ ʟʥʘʯʥo ʧʝʨʝʚʠʱʫʚʘʚ ʪʘʢʠʡ 

iʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʉʪʨʝʩoʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʚʠʷʚʠʣo ʷʢiʩʥʠʭ ʚiʜʤiʥʥoʩʪʝʡ ʚ 

ʜʠʥʘʤiʮi ʟʤiʥ ʏʉʉ, ʘʣʝ ʢiʣʴʢiʩʥi ʚiʜʤiʥʥoʩʪi ʚ ʨʝʘʢʮiʷʭ iʩʥʫʶʪʴ. ʄoʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱo ʩʘʤʝ ʟʘʟʥʘʯʝʥi ʢiʣʴʢiʩʥi ʚiʜʤiʥʥoʩʪi ʚ ʨʝʘʢʮiʷʭ ʤioʢʘʨʜʘ ʥʘ 

ʩʪʨʝʩ i ʻ ʧʨoʷʚoʤ ʪʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨoʮʝʩiʚ, ʱo ʩʧʨʠʷʶʪʴ ʨoʟʚʠʪʢʫ 

ʚʪoʨʠʥʥʠʭ ʧoʨʫʰʝʥʴ, ʷʢi ʩʫʧʨoʚoʜʞʫʶʪʴʩʷ ʟʙiʣʴʰʝʥʥʷʤ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢiʚ 

ʧʨʠ iʥʪʝʥʩʠʚʥoʤʫ ʩʪʨʝʩoʚoʤʫ ʥʘʚʘʥʪʘʞʝʥʥi. 

ʅiʚʝʣʶʚʘʥʥʷ ʚiʜʤiʥʥoʩʪʝʡ ʚ ʨʝʘʢʮiʷʭ ʥʘ ʩʪʨʝʩ ʤiʞ iʥʪʘʢʪʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ i ʢʨʠʩʘʤʠ ʯʝʨʝʟ ʜʚʘ ʪʠʞʥi ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ ʧoʢʘʟʫʻ 

ʘʢʪʠʚʘʮiʶ ʢoʤʧʝʥʩʘʪoʨʥʠʭ ʤʝʭʘʥiʟʤiʚ ʩʝʨʮʝʚo-ʩʫʜʠʥʥoʾ ʩʠʩʪʝʤʠ, 

ʩʧʨʷʤoʚʘʥʠʭ ʥʘ ʥoʨʤʘʣiʟʘʮiʶ ʨʝʘʢʮiʾ ʤioʢʘʨʜʘ ʥʘ ʩʪʨʝʩ, ʱo, ʚ ʢiʥʮʝʚoʤʫ 

ʨʘʭʫʥʢʫ, ʧoʚʠʥʥo ʧʨoʷʚʠʪʴʩʷ ʚ ʚiʜʥoʩʥoʤʫ ʚiʜʥoʚʣʝʥʥi ʞʠʪʪʻʩʪiʡʢoʩʪi 

oʨʛʘʥiʟʤʫ. 

 ʊʨʘʥʩʧʣʘʥʪʘʮiʷ ʄʉʂ ʩʧʨʠʷʻ ʟʥʘʯʥoʤʫ ʧoʣiʧʰʝʥʥʶ ʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʚ 

ʟoʥi iʥʬʘʨʢʪʫ, ʷʢʝ, ʤoʞʣʠʚo, ʧʨʠʟʚoʜʠʪʴ ʜo ʟʤʝʥʰʝʥʥʷ iʰʝʤiʾ ʚ 
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ʧʨʠʢoʨʜoʥʥʠʭ ʟ iʥʬʘʨʢʪoʤ ʟoʥʘʭ, ʟʥʠʞʝʥʥʷ iʰʝʤiʯʥoʛo ʫʰʢoʜʞʝʥʥʷ 

ʢʘʨʜioʤioʮʠʪiʚ ʚ ʮʠʭ ʟoʥʘʭ, ʪʘ ʚ ʨʝʟʫʣʴʪʘʪi ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʧʣoʱi ʨʫʙʮʷ i 

ʧoʧʝʨʝʜʞʝʥʥʷ ʬoʨʤʫʚʘʥʥʷ ʘʥʝʚʨʠʟʤʠ ʩʝʨʮʷ. ɼoʚʝʜʝʥo, ʱo ʪʨʘʥʩʧʣʘʥʪoʚʘʥi 

ʢʣiʪʠʥʠ ʘʢʪʠʚʥo ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬoʨʤʫʚʘʥʥi ʩʫʜʠʥ i ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʚ 

ʟoʥi ʨʫʙʮʶʚʘʥʥʷ, ʷʢʝ  ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘ 21 ʜoʙʫ ʧiʩʣʷ ʤoʜʝʣʶʚʘʥʥʷ Iʄ. ʇʨʠ 

ʟʚʠʯʘʡʥoʤʫ ʤoʨʬoʣoʛiʯʥoʤʫ ʜoʩʣiʜʞʝʥʥi ʤʠ ʥʝ ʚʠʟʥʘʯʠʣʠ ʟʥʘʯʫʱʠʭ 

ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʄʉʂ. ʇʨʠ 

ʜoʩʣiʜʞʝʥʥi ʤioʢʘʨʜʘ ʪʚʘʨʠʥ ʧiʩʣʷ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʛo ʚʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʠ 

ʄʉʂ i ʛʨʘʥʫʣoʮʠʪʘʨʥoʛo ʬʘʢʪoʨʘ ʨoʩʪʫ ʤʠ ʚiʟʫʘʣiʟʫʚʘʣʠ ʟʤiʥʠ, ʘʥʘʣoʛiʯʥi 

ʪʘʢʠʤ ʫ ʪʚʘʨʠʥ ʙʝʟ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ. ʊoʤʫ ʜʣʷ oʙ'ʻʢʪʠʚiʟʘʮiʾ ʚiʜʤiʥʥoʩʪi ʤiʞ 

ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ ʤʠ ʧʨoʚʝʣʠ ʤoʨʬoʤʝʪʨʠʯʥi ʜoʩʣiʜʞʝʥʥʷ.   

 ɺʩʪʘʥoʚʣʝʥo, ʱo ʢʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪiʢʘ ʟʥʘʯʥo ʧoʢʨʘʱʫʻ 

ʩʪʨʫʢʪʫʨʫ ʧoʩʪiʥʬʘʨʢʪʥoʛo ʩʝʨʮʷ, ʱo ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʟʤʝʥʰʝʥʥi ʟoʥʠ ʨʫʙʮʷ i 

ʩʧoʣʫʯʥoʾ ʪʢʘʥʠʥʠ ʚiʜʧoʚiʜʥo, ʟʙiʣʴʰʝʥʥi ʢiʣʴʢoʩʪi ʩʫʜʠʥ i ʚiʜʩoʪʢʘ 

ʟʙʝʨʝʞʝʥʠʭ ʤ'ʷʟoʚʠʭ ʚoʣoʢoʥ. ʅʘʡʢʨʘʱi ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʜoʩʷʛʥʫʪi ʧʨʠ 

iʥʪʨʘʤioʢʘʨʜiʘʣʴʥoʤʫ ʚʚʝʜʝʥʥi, ʱo ʚʠʤʘʛʘʻ ʧiʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥoʛo ʬʘʢʪʫ ʧʨʠ 

ʢʣiʥiʯʥoʤʫ ʜoʩʣiʜʞʝʥʥi. 

ɿʘ ʥʘʰʠʤʠ ʧʨʠʧʫʱʝʥʥʷʤ, ʪʘʢʠʡ ʝʬʝʢʪ ʧoʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱo ʧʨʠ 

iʥʪʨʘʢoʨoʥʘʨʥoʤʫ ʚʚʝʜʝʥʥi ʄʉʂ, ʷʢi ʚoʣoʜiʶʪʴ ʚʠʩoʢʠʤʠ ʘʜʛʝʟʠʚʥʠʤʠ 

ʚʣʘʩʪʠʚoʩʪʷʤʠ, ʚiʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢoʚʝ ʪʨoʤʙʫʚʘʥʥʷ ʩʫʜʠʥ 

ʤiʢʨoʮʠʨʢʫʣʷʪoʨʥoʛo ʨʫʩʣʘ, ʱo ʧʨʠʟʚoʜʠʪʴ ʜo ʨoʟʰʠʨʝʥʥʷ ʟoʥʠ iʰʝʤiʾ. 

Iʥʪʨʘʤioʢʘʨʜiʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥoʶ ʢoʥʮʝʥʪʨʘʮiʻʶ 

ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʣoʢʘʣʴʥo ʚ ʟoʥi iʰʝʤiʾ i ʛiʙʝʨʥʫʶʯoʛo ʤioʢʘʨʜʘ, ʱo 

ʧiʜʩʠʣʶʻ ʣiʢʫʚʘʣʴʥʠʡ ʝʬʝʢʪ. ɺʥʫʪʨiʰʥʴoʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

ʧʨoʜʝʤoʥʩʪʨʫʚʘʣo ʩʝʨʝʜʥi ʧoʢʘʟʥʠʢʠ ʤiʞ ʜʚoʤʘ ʚʠʱʝʟʛʘʜʘʥʠʤʠ ʤʝʪoʜʘʤʠ 

ʚʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ. 

ʊʘʢʠʤ ʯʠʥoʤ, ʢʣiʪʠʥʥʘ ʢʘʨʜioʤioʧʣʘʩʪiʢʘ ʧʨʠ ʙʫʜʴ-ʷʢoʤʫ ʩʧoʩoʙi 

ʚʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʛo ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʧoʟʠʪʠʚʥo ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʤoʨʬoʣoʛiʯʥʠʡ 

ʩʫʙʩʪʨʘʪ ʩʝʨʮʷ ʫ ʚʠʛʣʷʜi ʟʤʝʥʰʝʥʥʷ ʨoʟʤiʨiʚ ʨʫʙʮʷ ʧʨʠ ʧoʩʪiʥʬʘʨʢʪʥoʤʫ 

ʨʝʤoʜʝʣʶʚʘʥʥi, ʟʙiʣʴʰʝʥʥʷ ʢiʣʴʢoʩʪi ʥoʚoʩʪʚoʨʝʥʠʭ ʩʫʜʠʥ i ʟʙiʣʴʰʝʥʥʷ 
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ʚiʜʩoʪʢʘ ʟʙʝʨʝʞʝʥʠʭ ʤioʮʠʪiʚ. ʎʝ ʚiʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥoʢ ʭoʫʤiʥʛʘ ʄʉʂ ʚ 

ʟoʥʫ iʰʝʤiʾ ʪʘ ʩʧiʣʴʥoʩʪi ʜʚoʭ ʤʝʭʘʥiʟʤʘʭ ï ʙʝʟʧoʩʝʨʝʜʥʴoʛo 

ʜʠʬʝʨʝʥʮiʶʚʘʥʥʷ ʚ ʢʣiʪʠʥʠ ʝʥʜoʪʝʣiʶ ʩʫʜʠʥ ʩʝʨʮʷ, ʘ ʪʘʢoʞ ʟʘ ʨʘʭʫʥoʢ 

ʧʘʨʘʢʨʠʥʥoʛo ʝʬʝʢʪʫ.   

 ʉʘʤʝ ʪʨʘʥʩʧoʨʪoʤ ʤiʪoʭoʥʜʨiʡ, ʘ ʥʝ ʧʨʠʞʠʚʣʝʥʥʷ ʘʣoʛʝʥʥʠʭ ʄʉʂ ʚ 

ʪʢʘʥʠʥʠ ʤoʞʥʘ ʯʘʩʪʢoʚo ʧoʷʩʥʠʪʠ ʧoʟʠʪʠʚʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʄʉʂ 

ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʤʫ iʥʬʘʨʢʪi [218]. ɺiʜoʤo, ʱo ʮʠʪoʧʨoʪʝʢʪoʨʥʠʡ ʝʬʝʢʪ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ, ʱo ʟʥʘʭoʜʷʪʴʩʷ ʧoʨʫʯ ʟ ʧoʰʢoʜʞʝʥʠʤʠ ʢʣiʪʠʥʘʤʠ, 

oʙʫʤoʚʣʝʥʠʡ ʾʭ ʧʘʨʘʢʨʠʥʥoʶ i ʝʥʜoʢʨʠʥʥoʶ ʘʢʪʠʚʥiʩʪʶ [86]. ʅʘʧʨʠʢʣʘʜ, 

ʙʫʣʠ ʜʝʪʘʣʴʥo oʧʠʩʘʥi ʚʩi ʧʘʨʘʢʨiʥʥʠi ʬʘʢʪoʨʠ, ʷʢi ʩʝʢʨʝʪʫʶʪʴʩʷ ʉʂ ʚ 

ʧoʰʢoʜʞʝʥʠʡ ʤioʢʘʨʜʘ. ʇoʜiʙʥi ʧʨʠʢʣʘʜʠ ʪʘʢoʞ iʩʥʫʶʪʴ i ʜʣʷ ʣiʤʬoʾʜʥʠʭ 

ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ (ʊ- i ɺ-ʢʣiʪʠʥ), ʷʢi ʚʠʜiʣʷʶʪʴ ʧʘʨʘʢʨiʥʥʠi ʬʘʢʪoʨʠ, ʷʢi 

ʩʧʨʠʷʶʪʴ ʚiʜʥoʚʣʝʥʥʶ ʧoʰʢoʜʞʝʥoʛo ʩʢʝʣʝʪʥoʛo ʤ'ʷʟʘ [160], ʘ ʪʘʢoʞ ʜʣʷ 

iʥʰʠʭ ʪʠʧiʚ ʩʪoʚʙʫʨoʚʠʭ ʢʣiʪʠʥ, ʷʢi ʩʝʢʨʝʪʫʶʪʴ ʥʝʡʨoʪʨoʬiʯʥi ʬʘʢʪoʨʠ ʫ 

ʚiʜʧoʚiʜʴ ʥʘ ʧoʰʢoʜʞʝʥʥʷ ʢʣiʪʠʥ ʛoʣoʚʥoʛo ʤoʟʢʫ [165] ʘʙo ʬʘʢʪoʨʠ, ʱo 

ʩʪʠʤʫʣʶʶʪʴ ʚiʜʥoʚʣʝʥʥʷ ʧoʰʢoʜʞʝʥʠʭ ʥʠʨoʢ. 

 ʗʢʱo ʧiʜʩʫʤʫʚʘʪʠ ʚʩʝ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʤoʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʥʘʩʪʫʧʥʫ 

ʣʘʥʮʶʛ ʧoʜiʡ: ʧʨʠ ʤiʞʢʣiʪʠʥʥʠʭ ʢoʥʪʘʢʪʘʭ ʮʠʪoʧʣʘʟʤʘ ʥʝʡʪʨʘʣʴʥoʾ ʢʣiʪʠʥ 

ʧoʪʨʘʧʣʷʻ ʚ ʄʉʂ, iʥʜʫʢʫʶʯʠ ʚ ʥʠʭ ʧiʜʚʠʱʝʥʥʷ ʧʨoʜʫʢʮiʾ ʤioʪʨoʬiʯʥʠʭ 

ʯʠʥʥʠʢiʚ. ɼʘʣi ʚiʜʙʫʚʘʻʪʴʩʷ ʙiʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚiʜʥoʚʣʝʥʥʷ ʧoʰʢoʜʞʝʥoʾ 

ʪʢʘʥʠʥʠ ʚʥʘʩʣiʜoʢ ʧoʩʠʣʝʥoʾ ʧʘʨʘʢʨʠʥʥoʾ ʘʢʪʠʚʥoʩʪi ʄʉʂ, ʧʘʨʘʣʝʣʴʥo 

ʚiʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʤiʪoʭoʥʜʨiʡ ʟ ʄʉʂ ʚ ʥʝʡʪʨʘʣʴʥi ʢʣiʪʠʥʠ, ʷʢi 

ʧoʰʢoʜʞʝʥi ʚ ʨʝʟʫʣʴʪʘʪi iʰʝʤiʾ. 

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ 3 ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ: 
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ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʩʝʨʮʷ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ.  ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. 2021. ˉ1(42). ʉ. 28ï37. 
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ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʛʽʦʛʝʥʝʟʫ, ʩʪʘʥ 

ʩʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ  ʽ 

ʤʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʽʥʬʘʨʢʪʽ 

ʤʽʦʢʘʨʜʘ. ʄʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʞʫʨʥʘʣ. 2021. ʊ. 27. ˉ1(105). ʉ. 35ï42. 

3. ʕʩʪʨʠʥ ʉ. ʀ., ʄʠʭʘʡʣʠʯʝʥʢo ɺ. ʖ. ʈoʣʴ ʤʝʭʝʥʭʠʤʘʣʴʥʳʭ 

ʩʪʚoʣoʚʳʭ ʢʣʝʪoʢ ʚ ʣʝʯʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥoʛo ʠʥʬʘʨʢʪʘ ʤʠoʢʘʨʜʘ. 
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ʈʆɿɼɯʃ 4 

ɹɽɿʇOʉɽʈɽɼʅI ʈɽɿʋʃʔʊɸʊʀ ʃIʂʋɺɸʅʅʗ ʍɺOʈʀʍ ʅɸ 

ʈɽʌʈɸʂʊɽʈʅʋ ʉʊʅɽOʂɸʈɼIʖ ʅɸ ʇɽʈʐOʄʋ ɽʊɸʇI 

ɼOʉʃIɼɾɽʅʅʗ 

 

4.1. ʌʫʥʢʮioʥʘʣʴʥi ʨʝʟʫʣʴʪʘʪʠ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ 

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʚʩi  ʧʘʮiʻʥʪʠ (ʥʘ oʙoʭ ʝʪʘʧʘʭ ʜoʩʣiʜʞʝʥʥʷ) 

oʪʨʠʤʫʚʘʣʠ ʥʝoʙʭiʜʥʫ ʤʝʜʠʢʘʤʝʥʪoʟʥʫ ʪʝʨʘʧiʶ (ʪʘʙʣ. 4.1). ɼo ʥʘʜʭoʜʞʝʥʥʷ ʚ 

ʩʪʘʮioʥʘʨ ʚoʥʠ ʚ ʩʝʨʝʜʥʴoʤʫ oʪʨʠʤʫʚʘʣʠ 4ï6 ʧʨʝʧʘʨʘʪiʚ, ʘ ʧiʜ ʯʘʩ 

ʛoʩʧiʪʘʣiʟʘʮiʾ ʚ ʩʝʨʝʜʥʴoʤʫ 6-9 ʧʨʝʧʘʨʘʪiʚ (ʨ = 0,03). 

ʊʘʙʣʠʮʷ 4.1 

ʂoʥʩʝʨʚʘʪʠʚʥʘ ʪʝʨʘʧiʷ ʫ ʧʘʮiʻʥʪiʚ ʥʘ ʈʉ 

ʃiʢʘʨʩʴʢʠʡ ʟʘʩiʙ ɸʙʩ. % 

Iʥʛʠʙiʪoʨʠ ɸʇʌ 231 100 

ʉʝʨʮʝʚi ʛʣiʢoʟiʜʠ 127 54,9 

Iʥoʪʨoʧʥi ʧʨʝʧʘʨʘʪʠ 16 6,9 

ɸʤioʜʘʨoʥ (ʢoʨʜʘʨoʥ) 117 50,6 

ɹʝʪʘ-ʘʜʨʝʥoʙʣoʢʘʪoʨʠ 

ʩʝʣʝʢʪʠʚʥi 
229 99,1 

ʉoʪʘʣoʣ 18 7,8 

ɼiʫʨʝʪʠʢʠ 231 100 

ʅiʪʨʘʪʠ 224 96,7 

ɺʘʨʬʘʨʠʥ 129 55,8 

ɸʮʝʪʠʣʩʘʣiʮʠʣoʚʘ ʢʠʩʣoʪʘ 231 100 

ʂʣoʧiʜoʛʨʝʣʴ 99 42,9 

ʉʪʘʪʠʥʠ 231 100 

 

 ɿ ʤʝʜʠʢʘʤʝʥʪoʟʥʠʭ ʧʨʝʧʘʨʘʪiʚ, ʚ 100 % ʚʠʧʘʜʢʘʭ ʧʘʮiʻʥʪʠ 

ʟʘʩʪoʩoʚʫʚʘʣʠ ʩʪʘʪʠʥʠ, ʘʮʝʪʠʣʩʘʣiʮʠʣoʚʫ ʢʠʩʣoʪʫ, ʜiʫʨʝʪʠʢʠ ʪʘ iʥʛiʙiʪoʨʠ 
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ɸʇʌ. ɹʝʪʘ-ʘʜʨʝʥoʙʣoʢʘʪoʨʠ oʪʨʠʤʫʚʘʣʠ 99,1 % ʧʘʮiʻʥʪiʚ, ʥiʪʨʘʪʠ ï 96,7 %, 

ʚʘʨʬʘʨʠʥ ï 55,8 %, ʩʝʨʮʝʚi ʛʣiʢoʟʠʜʠ ï 54,9 %, ʘʤioʜʘʨoʥ ï 50,6 %, 

ʢʣoʧiʜoʛʨʝʣʴ ï 42,9 %, iʥoʪʨoʧʥi ʧʨʝʧʘʨʘʪʠ ï 6,9 %, ʩoʪʘʣoʣ ï 7,8 %. ɺʩi 

ʧʘʮiʻʥʪʠ, ʚʢʣʶʯʝʥi ʚ ʜoʩʣiʜʞʝʥʥʷ, ʧʨʠʡʤʘʣʠ ʧʨʝʧʘʨʘʪʠ ʩʪʘʪʠʥ ʟ ʤʝʪoʶ 

ʢoʨʝʢʮiʾ ʛiʧʝʨʭoʣʝʩʪʝʨʠʥʝʤiʾ. 

ʅʘ ʧʝʨʰoʤʫ ʝʪʘʧi ʜʠʩʝʨʪʘʮiʡʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʧʨoʚʝʜʝʥʘ ʧoʨiʚʥʷʣʴʥʘ 

oʮiʥʢʘ ʙʝʟʧoʩʝʨʝʜʥiʭ ʨʝʟʫʣʴʪʘʪiʚ ʣiʢʫʚʘʥʥʷ ʧʘʮiʻʥʪiʚ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ (ʫ 

ʷʢʠʭ ʟʘʩʪoʩoʚʫʚʘʣʘʩʷ ʪiʣʴʢʠ ʪʨʘʜʠʮiʡʥʘ ʤʝʜʠʢʘʤʝʥʪoʟʥʘ ʪʝʨʘʧiʷ), i oʩʥoʚʥoʾ 

ʛʨʫʧʠ, ʫ ʷʢʠʭ ʚ ʟʘʩʪoʩoʚʫʚʘʣʠ ʚʥʫʪʨiʰʥʴoʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʄʉʂ. 

ʇʘʮiʻʥʪʘʤ oʩʥoʚʥoʾ ʛʨʫʧʠ ʧiʩʣʷ ʧʨoʚʝʜʝʥʥʷ ʢʣiʥiʢo-ʣʘʙoʨʘʪoʨʥʠʭ ʪʘ 

iʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪoʜiʚ oʙʩʪʝʞʝʥʥʷ ʚʩʪʘʥoʚʣʶʚʘʣʠ ʧoʢʘʟʘʥʥʷ ʜo 

ʧʨoʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ. 

 ʄʉʂ oʪʨʠʤʫʚʘʣʠ ʟ ʂʄ ʛʨʫʜʠʥʠ ʘʙo ʛʨʝʙʝʥʷ ʢʣʫʙoʚoʾ ʢiʩʪʢʠ. 

Oʪʨʠʤʘʥʫ ʤoʥoʥʫʢʣʝʘʨʥʫ ʩʫʩʧʝʥʟiʶ ʢʣiʪʠʥ ʂʄ ʟʘʩiʚʘʣʠ ʥʘ ʢoʣʘʛʝʥ i 

ʧʨoʚoʜʠʣʠ  ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ CO2-iʥʢʫʙʘʪoʨi ʧʨʠ 37 Áʉ i 5 % ʘʪʤoʩʬʝʨi CO2. 

ʂʫʣʴʪʫʨʠ ʜoʩʷʛʘʣʠ ʧʝʨʚʠʥʥoʛo ʤoʥoʰʘʨʫ ʥʘ 8ï11 ʜoʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, 

ʢoʝʬiʮiʻʥʪ ʧʘʩʠʨʫʚʘʥʥʷ ʩʪʘʥoʚʠʚ 1:2 ʘʙo 1:3. ʇiʩʣʷ ʮʴoʛo ʢʣiʪʠʥʠ ʧoʚʪoʨʥo 

ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ CO2-iʥʢʫʙʘʪoʨi. 

ɺʩiʤ ʧʘʮiʻʥʪʘʤ oʩʥoʚʥoʾ ʛʨʫʧʠ ʧʨoʚoʜʠʣʠ iʥʬʫʟiʾ ʘʫʪoʣoʛiʯʥʠʭ ʄʉʂ 

(50 000 000 ʢʣiʪʠʥ) ʥʘ 100 ʤʣ ʨoʟʯʠʥʫ NaCl 0,9 % ʢʨʘʧʝʣʴʥo ʧoʚiʣʴʥo. 

ɼo ʧoʯʘʪʢʫ ʣiʢʫʚʘʥʥʷ ʫʩi ʭʚoʨi ʩʢʘʨʞʠʣʠʩʷ ʥʘ ʙoʣi ʟʘ ʛʨʫʜʠʥoʶ,  

109 (69,9 %) ʤʘʣʠ ʟʘʜʠʰʢʫ i 13 (8,3 %) ï ʧʝʨʠʬʝʨʠʯʥi ʥʘʙʨʷʢʠ. 

ɼʣʷ oʮiʥʢʠ ʝʬʝʢʪʠʚʥoʩʪi ʟʘʩʪoʩʫʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ 

ʄʉʂ ʤʠʙʫʣʘ ʧʨoʩʪʝʞʝʥʘ ʜʠʥʘʤiʢʘ ʩʪʘʥʫ ʧʘʮiʻʥʪiʚ. ʇʨʠ ʮʴoʤʫ ʫ ʧʘʮiʻʥʪiʚ 

oʩʥoʚʥoʾ ʛʨʫʧʠ ʟʥʘʯʥʝ ʧoʣiʧʰʝʥʥʷ ʟʘʛʘʣʴʥoʛo ʩʪʘʥʫ ʚiʜʟʥʘʯʠʣʠ 18 ʧʘʮiʻʥʪiʚ 

ï 23,7 %, ʧoʣiʧʰʝʥʥʷ ï 38 (50 %), ʙʝʟ ʟʤiʥ ʩʪʘʥ ʟʘʣʠʰʘʚʩʷ ʫ 13 (17,1 %), 

ʧoʛiʨʰʝʥʥʷ ʩʪʘʥʫ ʚiʜʟʥʘʯʠʣʠ 7 (9,2 %) ʭʚoʨʠʭ. ʋ ʛʨʫʧi ʧoʨiʚʥʷʥʥʷ ʟʥʘʯʥoʛo 

ʧoʣiʧʰʝʥʥʷ ʟʘʛʘʣʴʥoʛo ʩʪʘʥʫ ʚ ʧʨoʮʝʩi ʣiʢʫʚʘʥʥʷ ʧʘʮiʻʥʪʠ ʥʝ ʚiʜʟʥʘʯʘʣʠ, 

ʧoʣiʧʰʝʥʥʷ ʚiʜʟʥʘʯʠʣʠ 34 (42,5 %), ʚiʜʩʫʪʥiʩʪʴ ʜʠʥʘʤiʢʠ ʩʪʘʥʫ ï  
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29 (36,25 %), ʧoʛiʨʰʝʥʥʷ ʩʪʘʥʫ ï 7 (21,25 %). ʊʘʢʠʤ ʯʠʥoʤ, ʢʣiʪʠʥʥʘ ʪʝʨʘʧiʷ 

ʧoʢʘʟʘʣʘ ʷʚʥʫ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʤʝʜʠʢʘʤʝʥʪoʟʥʠʤ ʣiʢʫʚʘʥʥi ʩʪʝʥoʢʘʨʜiʾ. 

ʏʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ ʣiʢʫʚʘʥʥʷ ʫ ʭʚoʨʠʭ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ ʟʘʣʠʰʘʣʠʩʷ 

ʙoʣi ʟʘ ʛʨʫʜʠʥoʶ ʫ 38 (48,8 %), ʟʘʜʠʰʢʘ ï ʫ 29 (36,3 %), ʧʝʨʠʬʝʨʠʯʥi ʥʘʙʨʷʢʠ 

ʟʙʝʨiʛʘʣʠʩʷ ʫ 9 (11,3 %) ʧʘʮiʻʥʪiʚ. ʏʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ ʧʨoʚʝʜʝʥʥʷ ʢʫʨʩʫ 

ʢoʥʩʝʨʚʘʪʠʚʥoʛo ʣiʢʫʚʘʥʥʷ ʙoʣi ʟʘ ʛʨʫʜʠʥoʶ ʚiʜʤiʯʘʣʠ 72 (90 %), ʟʘʜʠʰʢʫ ï 

100 % i ʧʝʨʠʬʝʨʠʯʥi ʥʘʙʨʷʢʠ ï 16 (20 %) ʭʚoʨʠʭ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ. 

ʏʝʨʝʟ ʟ ʤiʩʷʮi ʧiʩʣʷ ʧʨoʚʝʜʝʥʥʷ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʙoʣi ʟʘ ʛʨʫʜʠʥoʶ 

ʟʙʝʨiʛʘʣʠʩʷ ʫ 18 (23,7 %), ʟʘʜʠʰʢʘ ï ʫ 11 (14,5 %), ʧʝʨʠʬʝʨʠʯʥi ʥʘʙʨʷʢʠ ï  

2 (2,6 %) ʭʚoʨʠʭ oʩʥoʚʥoʾ ʛʨʫʧʠ. ʏʝʨʝʟ 6 ʤiʩʷʮiʚ ʙoʣi ʟʘ ʛʨʫʜʠʥoʶ 

ʟʙʝʨiʛʘʣʠʩʷ ʫ 13 (17,1 %), ʟʘʜʠʰʢʘ ï ʫ 8 (10,5 %)  ʧʘʮiʻʥʪiʚ. ʇʝʨʠʬʝʨʠʯʥi 

ʥʘʙʨʷʢʠ ʚ ʮʝʡ ʪʝʨʤiʥ ʜoʩʣiʜʞʝʥʥʷ ʫ ʭʚoʨʠʭ oʩʥoʚʥoʾ ʛʨʫʧʠ ʙʫʣʠ ʚiʜʩʫʪʥiʤʠ. 

 ʋ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʧʘʮiʻʥʪiʚ ʧʨoʚʝʜʝʥo ʧoʨiʚʥʷʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ 

ʧo ʄiʥʥʝʩoʪʩʴʢoʛo oʧʠʪʫʚʘʣʴʥʠʢoʤ (MLHFQ) (ʪʘʙʣ. 4.2). 

ʊʘʙʣʠʮʷ 4.2  

ɼʠʥʘʤiʢʘ ʷʢoʩʪi ʞʠʪʪʷ ʧʘʮiʻʥʪiʚ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧ ʧo MLHFQ (MÑm) 

ɻʨʫʧʠ ʧʘʮiʻʥʪiʚ ʊʝʨʤiʥʠ ʜoʩʣiʜʞʝʥʥʷ 

ɼo ʣiʢʫʚʘʥʥʷ ʏʝʨʝʟ 3 ʤiʩ. ʏʝʨʝʟ 6 ʤiʩ. 

Oʩʥoʚʥʘ (n=76) 40,8Ñ12,6 56,6Ñ18,7* 73,2Ñ6,9* 

ʇoʨiʚʥʷʥʥʷ (n=80) 68,3Ñ9,5 77,1Ñ5,4* 71,3Ñ5,8 

 

ʇʨʠʤiʪʢʘ. * ï ʜoʩʪoʚiʨʥiʩʪʴ ʨÒ0,005 

 

ʗʢ ʩʚiʜʯʘʪʴ ʥʘʚʝʜʝʥi ʚ ʪʘʙʣʠʮʽ 4.2 ʜʘʥi, ʚ ʛʨʫʧi ʧoʨiʚʥʷʥʥʷ ʧiʩʣʷ 

ʧʨoʚʝʜʝʥʥʷ ʢʫʨʩʫ ʢoʥʩʝʨʚʘʪʠʚʥoʾ ʪʝʨʘʧiʾ ʯʝʨʝʟ 3 ʤiʩʷʮi ʚiʜʟʥʘʯʘʣoʩʷ 

ʧoʣiʧʰʝʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ ʟ (68,3Ñ9,5) ʜo (77,1Ñ5,4) ʙʘʣiʚ, ʧʨoʪʝ ʚʞʝ ʯʝʨʝʟ 6 

ʤiʩʷʮiʚ ʧʘʮiʻʥʪʠ ʚiʜʟʥʘʯʘʣʠ ʡoʛo ʜʝʷʢʝ ʟʥʠʞʝʥʥʷ ʚ ʩʝʨʝʜʥʴoʤʫ ʜo (71,3Ñ5,8) 

ʙʘʣiʚ. ʋ ʪoʡ ʞʝ ʯʘʩ, ʧʘʮiʻʥʪʘʤʠ oʩʥoʚʥoʾ ʛʨʫʧʠ ʙʫʣo ʚiʜʟʥʘʯʝʥo ʜoʩʪoʚiʨʥʝ 

ʧoʣiʧʰʝʥʥʷ ʷʢoʩʪi ʞʠʪʪʷ ʚ 1,4 ʨʘʟʠ. ɼʘʥʠʡ ʧoʢʘʟʥʠʢ ʧʨoʜoʚʞʫʚʘʚ 
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ʧoʣiʧʰʫʚʘʪʠʩʷ i ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ ʧʨoʚʝʜʝʥʥʷ ʣiʢʫʚʘʥʥʷ ʧʝʨʝʚʠʱʫʚʘʚ 

ʚʠʭiʜʥi ʟʥʘʯʝʥʥʷ  ʚ 1,8 ʨʘʟʠ.  

ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ʌʂ ʚ ʛʨʫʧi ʧoʨiʚʥʷʥʥʷ (ʨʠʩ. 4.1) oʪʨʠʤʘʥi 

ʥʘʩʪʫʧʥi ʜʘʥi: ʯʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ ʧʨoʚʝʜʝʥʥʷ ʢʫʨʩʫ ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ 

ʟʨoʩʣʘ ʢiʣʴʢiʩʪʴ ʧʘʮiʻʥʪiʚ ʟ ʌʂ 3 (ʟ 61,25 ʜo 77,5 %) ʟʘ ʨʘʭʫʥoʢ ʟʤʝʥʰʝʥʥʷ 

ʧʘʮiʻʥʪiʚ ʟ ʌʂ 2 (18, 75 ʜo 10 %), ʯʠʩʣo ʭʚoʨʠʭ ʟ ʌʂ 4 ʟʤʝʥʰʠʣʘʩʷ ʟ 20 ʜo 

12,5 %). Oʜʥʘʢ, ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ ʡoʛo ʧʨoʚʝʜʝʥʥʷ ʢiʣʴʢiʩʪʴ ʭʚoʨʠʭ ʟ ʌʂ 

2 ʟʤʝʥʰʠʣʘʩʷ ʜo 0, ʘ ʯʠʩʣo ʭʚoʨʠʭ ʟ ʌʂ 4 ʟʨoʩʣo ʜo 21,25 %. ʊʘʢʠʤ ʯʠʥoʤ, 

ʩʪʘʥʜʘʨʪʥo ʧʨʠʟʥʘʯʝʥʝ ʤʝʜʠʢʘʤʝʥʪoʟʥʝ ʣiʢʫʚʘʥʥʷ ʩʪʝʥoʢʘʨʜiʾ ʧʨʠʟʚoʜʠʣo ʜo 

ʧoʛiʨʰʝʥʥʷ ʟʘʛʘʣʴʥoʛo ʩʪʘʥʫ ʭʚoʨʠʭ i ʧiʜʚʠʱʝʥʥʷ ʬʫʥʢʮioʥʘʣʴʥoʛo ʢʣʘʩʫ 

ʩʪʝʥoʢʘʨʜiʾ. 

 

ʈʠʩ. 4.1. ɼʠʥʘʤiʢʘ ʌʂ ʩʪʝʥoʢʘʨʜiʾ ʫ ʭʚoʨʠʭ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ. 

 

ɼoʧoʚʥʝʥʥʷ ʢoʥʩʝʨʚʘʪʠʚʥoʾ ʪʝʨʘʧiʾ ʚʥʫʪʨiʰʥʴoʚʝʥʥʠʤ ʚʚʝʜʝʥʥʷʤ ʄʉʂ 

ʧʨʠʚʝʣo ʜo ʥʘʩʪʫʧʥʠʭ ʨʝʟʫʣʴʪʘʪiʚ: ʯʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ ʧʨoʚʝʜʝʥʥʷ ʢʫʨʩʘ 

ʪʝʨʘʧiʾ ʚ ʛʨʫʧi ʭʚoʨʠʭ ʟ ʌʂ 3 iʩʪoʪʥʠʭ ʨoʟʙiʞʥoʩʪʝʡ ʚʠʷʚʣʝʥo ʥʝ ʙʫʣo, ʧʨʠ 

ʮʴoʤʫ ʟʤʝʥʰʠʣʘʩʴ ʢiʣʴʢiʩʪʴ ʧʘʮiʻʥʪiʚ ʟ ʌʂ 4 (ʟ 21,0 ʜo 7,9 %) i ʟʨoʩʣʘ 

ʢiʣʴʢiʩʪʴ ʭʚoʨʠʭ ʟ ʌʂ 2 (ʟ 22,4 ʜo 32,9 %). ʏʝʨʝʟ 6 ʤiʩʷʮiʚ ʢiʣʴʢiʩʪʴ ʧʘʮiʻʥʪiʚ 

ʟ ʌʂ 4 iʩʪoʪʥo ʥʝ ʟʤiʥʠʣoʩʷ ʚ ʧoʨiʚʥʷʥʥi ʟ ʚʠʭiʜʥʠʤʠ ʜʘʥʠʤʠ, ʟ ʌʂ 3 

ʟʤʝʥʰʠʣoʩʴ ʜo 31,6 %, ʟ ʌʂ 2 ï ʟʨoʩʣo ʜo 50 % (ʨʠʩ. 4.2). ʊʘʢʠʤ ʯʠʥoʤ, ʩʣiʜ 

ʚiʜʟʥʘʯʠʪʠ ʧoʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʚʥʫʪʨiʰʥoʴʚʝʥʥoʾ ʢʣiʪʠʥʥoʾ ʢʘʨʜioʤioʧʣʘʩʪʠʢʠ 

ʥʘ ʧʝʨʝʙiʛ ʈʉ. 
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ʈʠʩ. 4.2. ɼʠʥʘʤiʢʘ ʌʂ ʩʪʝʥoʢʘʨʜiʾ ʫ ʧʘʮiʻʥʪiʚ oʩʥoʚʥoʾ ʛʨʫʧʠ. 

   

  ɿʤʝʥʰʝʥʥʷ ʧʨoʷʚiʚ ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi i ʟʥʠʞʝʥʥʷ ʌʂ ʧo NYHA 

(ʪʘʙʣ. 4.4) ʚʠʷʚʣʝʥo ʫ ʧʘʮiʻʥʪiʚ oʩʥoʚʥoʾ ʛʨʫʧʠ, ʧʨʠ ʮʴoʤʫ ʝʬʝʢʪ 

ʫʪʨʠʤʫʚʘʚʩʷ ʧʨoʪʷʛoʤ 2ï4 ʤiʩʷʮiʚ (ʨ<0,05). 

ʊʘʙʣʠʮʷ 4.4 

ɼʠʥʘʤiʢʘ ʨoʟʧoʜiʣʫ ʭʚoʨʠʭ ʟ Iʍʉ ʧo ʌʂ ʟʘ NYHA ʯʝʨʝʟ 3 i 6 ʤiʩʷʮiʚ 

ʧiʩʣʷ ʣʽʢʫʚʘʥʥʷ 

     

    ʌʂ          ɻʨʫʧʠ  

ʊʝʨʤiʥʠ ʜoʩʣiʜʞʝʥʥʷ ʨ 

ɼo ʣiʢʫʚʘʥʥʷ ʏʝʨʝʟ 3 ʤiʩ. ʏʝʨʝʟ 6 ʤiʩ. 

ɸʙʩ. % ɸʙʩ.  % ɸʙʩ. % 

ʌʂ II oʩʥoʚʥʘ 0 0 23 30,3 11 14,5 <0,05 

ʧoʨiʚʥʷʥʥʷ 13 16,25 21 26,25 0 0 <0,05 

ʌʂ III oʩʥoʚʥʘ 46 60,5  35  46,1 51 67,1  <0,05 

ʧoʨiʚʥʷʥʥʷ 56 13,33 62 77,5 67 83,75 <0,05 

ʌʂ IV oʩʥoʚʥʘ 30 39,5  18  23,7 24 31,6  <0,05 

ʧoʨiʚʥʷʥʥʷ 11 13,75 5 6,25 13 16,25 <0,05 

ʋʩʴoʛo 156 100,0 156 100,0 156 100,0  
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ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ʌʂ ʧo NYHA ʚ oʩʥoʚʥiʡ ʛʨʫʧi (ʨʠʩ. 4.3) 

ʚiʜʟʥʘʯʘʣʘʩʷ ʧoʟʠʪʠʚʥʘ ʜʠʥʘʤiʢʘ ʜo 3 ʤiʩʷʯʥoʛo ʪʝʨʤiʥʫ ʫ ʚʠʛʣʷʜi 

ʚiʨoʛiʜʥoʛo ʧiʜʚʠʱʝʥʥʷ ʢiʣʴʢoʩʪi ʧʘʮiʻʥʪiʚ ʟ ʌʂ 2 i ʟʤʝʥʰʝʥʥʷ ʟ ʌʂ 4 i  

ʌʂ 3. ʇʨoʪʝ, ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʥʝʟʥʘʯʥo ʟʨoʩʣʘ ʯʠʩʣʘ ʧʘʮiʻʥʪiʚ ʟ ʌʂ 4 i ʌʂ 3, 

ʘʣʝ ʧʨʠ ʧoʨiʚʥʷʥʥi ʟ ʚʠʭiʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʷʚʥo ʚʠʟʥʘʯʘʚʩʷ ʧoʟʠʪʠʚʥʠʡ 

ʝʬʝʢʪ ʚ ʧʝʨʝʙiʛʫ ʟʘʭʚoʨʶʚʘʥʥʷ. 

 

ʈʠʩ. 4.3   ɼʠʥʘʤiʢʘ ʌʂ ʧo NYHA ʧʘʮiʻʥʪiʚ oʩʥoʚʥoʾ ʛʨʫʧʠ. 

 

ʇʨʠ ʤʝʜʠʢʘʤʝʥʪoʟʥoʤʫ ʣiʢʫʚʘʥʥi (ʨʠʩ. 4.4) ʩʧoʯʘʪʢʫ ʚiʜʟʥʘʯʘʣʘʩʷ 

ʭʠʙʥoʧoʟʠʪʠʚʥʘ ʜʠʥʘʤiʢʘ ʧʝʨʝʙiʛʫ ʩʪʝʥoʢʘʨʜiʾ (ʧoʯʠʥʘʶʯʠ ʟ ʪʝʨʤiʥʫ 3 

ʤiʩʷʮi) ʫ ʚʠʛʣʷʜi ʧiʜʚʠʱʝʥʥʷ ʯʠʩʣʘ ʧʘʮiʻʥʪiʚ ʟ ʌʂ 2 i 3, ʘ ʪʘʢoʞ ʟʤʝʥʰʝʥʥʷ 

ʯʠʩʣʘ ʭʚoʨʠʭ ʟ ʌʂ 4. ɸʣʝ ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʢiʣʴʢiʩʪʴ ʭʚoʨʠʭ ʟ ʌʂ 2 

ʥiʚʝʣʶʚʘʣoʩʷ i ʟʥʘʯʥo ʟʨoʩʪʘʣʘ ʢiʣʴʢiʩʪʴ ʭʚoʨʠʭ ʟ ʌʂ 4 i 3. Oʪʞʝ, ʤʠ ʱʝ ʨʘʟ 

ʧiʜʪʚʝʨʜʠʣʠ ʥʝʛʘʪʠʚʥʠʡ ʧʝʨʝʙiʛ ʩʪʝʥoʢʘʨʜiʾ ʧʨʠ ʤʝʜʠʢʘʤʝʥʪoʟʥoʤʫ ʣiʢʫʚʘʥʥi 

ʚ ʜʠʥʘʤiʮi. 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ʪoʣʝʨʘʥʪʥoʩʪi ʜo ʬiʟʠʯʥoʛo ʥʘʚʘʥʪʘʞʝʥʥʷ 

oʪʨʠʤʘʥi ʥʘʩʪʫʧʥi ʜʘʥi (ʪʘʙʣ. 4.5). 

ɺ oʩʥoʚʥiʡ ʛʨʫʧi ʚiʜʟʥʘʯʝʥo ʜoʩʪoʚiʨʥʝ ʧiʜʚʠʱʝʥʥʷ ʧʝʨʝʥoʩʠʤoʩʪi 

ʬiʟʠʯʥoʛo ʥʘʚʘʥʪʘʞʝʥʥʷ ʧiʜ ʯʘʩ ʪʨʝʜʤiʣ-ʪʝʩʪʘ ʟ (2,8Ñ0,46) ʜo (3,8Ñ0,417) 
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(ʨ<0,05), ʧʨʠ ʮʴoʤʫ ʚ ʛʨʫʧi ʧoʨiʚʥʷʥʥʷ ʚiʜʙʫʚʘʣoʩʷ ʧoʢʘʟʥʠʢʘ ʟ (3,2Ñ0,47) ʜo 

(2,3Ñ0,48), ʨ<0,05. 

 

ʈʠʩ. 4.4.   ɼʠʥʘʤiʢʘ ʌʂ ʧo NYHA ʧʘʮiʻʥʪiʚ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ. 

 

ʊʘʙʣʠʮʷ 4.5  

ɼʠʥʘʤiʢʘ ʪoʣʝʨʘʥʪʥoʩʪi ʜo ʬiʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʪʨʝʜʤiʣ) (MÑm) 

ɻʨʫʧʠ   ɺʠʩʭiʜʥʠʡ ʧoʢʘʟʥʠʢ ʏʝʨʝʟ 6 ʤiʩʷʮiʚ ʈ 

Oʩʥoʚʥʘ (n=76) 2,8Ñ0,46 3,8Ñ0,47 <0,05 

ʇoʨiʚʥʷʥʥʷ (n=80) 3,2Ñ0,47 2,3Ñ0,48 <0,05 

 

 ʇʨʠʤiʪʢʘ. ʨ ï ʜoʩʪoʚiʨʥiʩʪʴ ʤiʞ ʧoʯʘʪʢoʚʠʤʠ ʧoʢʘʟʥʠʢʘʤʠ i ʯʝʨʝʟ 6 

ʤiʩʷʮiʚ. 

 

ʇʨʠ ʘʥʘʣiʟi ʛʣoʙʘʣʴʥoʾ ʩʢoʨoʪʣʠʚoʩʪi ʃʐ ʧo ɽʭoʂɻ ʚ oʩʥoʚʥiʡ ʛʨʫʧi 

ʧʘʮiʻʥʪiʚ ʩʧoʩʪʝʨiʛʘʣoʩʷ ʜoʩʪoʚiʨʥʝ ʟʤʝʥʰʝʥʥʷ oʙôʻʤʫ ʃʐ ʫ ʧoʨiʚʥʷʥʥi ʟ 

ʭʚoʨʠʤʠ, ʷʢi oʪʨʠʤʫʚʘʣʠ ʪʨʘʜʠʮiʡʥʝ ʢoʥʩʝʨʚʘʪʠʚʥʝ ʣiʢʫʚʘʥʥʷ, ʧʨʠ ʮʴoʤʫ 

ʚiʜʤiʯʝʥo ʧoʤiʨʥʝ ʟʙiʣʴʰʝʥʥʷʤ ʌɺ ʃʐ ʚ ʧoʨiʚʥʷʥʥi ʟ ʚʠʩʭiʜʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ. 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ʂɼO ʣiʚoʛo ʰʣʫʥoʯʢʘ, ʷʢʠʡ ʻ ʧʨoʛʥoʩʪʠʯʥʠʤ 

oʟʥʘʢoʶ ʧʝʨʝʙiʛʫ ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi, ʤʠ oʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥi ʜʘʥi  

(ʪʘʙʣ. 4.6). ɺ oʩʥoʚʥiʡ ʛʨʫʧi ʯʝʨʝʟ 3 ʤiʩʷʮi ʚiʜʙʫʚʘʣoʩʷ ʟʥʠʞʝʥʥʷ ʂɼO ʟ 
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(244,1Ñ24,3) ʜo (193,4Ñ18,9) ʤʣ i ʧoʪiʤ ʜo 6 ʤiʩʷʮiʚ ʟʘʣʠʰʘʚʩʷ ʩʪʘʙiʣʴʥʠʤ i 

ʥʠʞʯʝ ʥiʞ ʜo ʣiʢʫʚʘʥʥʷ, ʘʣʝ ʟʨoʩʪʘʚ i ʥʘʙʣʠʞʘʚʩʷ ʜo ʧoʯʘʪʢoʚʠʭ ʜʘʥʠʭ. 

ʊʘʙʣʠʮʷ 4.6  

ɼʠʥʘʤiʢʘ ʂɼO ʃɾ (ʤʣ.) (MÑm) 

ɻʨʫʧʘ 
ʇʝʨʝʜ 

ʚʚʝʜʝʥʥʷʤ 

ʏʝʨʝʟ 3 

ʤiʩʷʮi 
ʈ1 

ʏʝʨʝʟ 6 

ʤiʩʷʮiʚ 
ʈ2 ʈ3 

Oʩʥoʚʥʘ (n=76) 244,1Ñ24,3 193,4Ñ18,9 <0,05 204,3Ñ45,6 >0,05 >0,05 

ʇoʨiʚʥʷʥʥʷ(n=80) 251,4Ñ28,1 248,6Ñ42,1 >0,05 268,3Ñ25,6 >0,05 >0,05 

 

ʇʨʠʤiʪʢʠ: ʈ1 ï ʜoʩʪoʚiʨʥiʩʪʴ ʤiʞ ʧoʯʘʪʢoʚʠʤʠ ʧoʢʘʟʥʠʢʘʤʠ i ʯʝʨʝʟ 3 

ʤiʩʷʮi; ʈ2 ï ʜoʩʪoʚiʨʥiʩʪʴ ʤiʞ ʧoʢʘʟʥʠʢʘʤʠ ʯʝʨʝʟ 3 i 6 ʤiʩʷʮiʚ;  

ʈ3 ï ʜoʩʪoʚiʨʥiʩʪʴ ʤiʞ ʧoʯʘʪʢoʚʠʤʠ ʧoʢʘʟʥʠʢʘʤʠ i ʯʝʨʝʟ 6 ʤiʩʷʮiʚ. 

 

ʊʘʢʠʤ ʯʠʥoʤ, ʟʥʠʞʝʥʥʷ ʂɼO ʃʐ ʚ ʧoʩʪʪʨʘʥʩʧʣʘʥʪʘʮiʡʥoʤʫ ʧʝʨioʜi ʻ 

ʧʨoʛʥoʩʪʠʯʥo ʧoʟʠʪʠʚʥoʶ oʟʥʘʢoʶ ʜʣʷ ʭʚoʨʠʭ ʟ ʉʅ ʥʘ ʪʣi ʩʪʝʥoʢʘʨʜiʾ. ʋ 

ʛʨʫʧi ʧoʨiʚʥʷʥʥʷ ʧoʢʘʟʥʠʢ ʂɼO ʙʫʚ ʩʪʘʙiʣʴʥʠʤ i ʥʝ ʟʤiʥʶʚʘʚʩʷ ʧʨoʪʷʛoʤ 

ʜoʩʣiʜʞʝʥʥʷ. 

ʇʨʠ ʚʠʚʯʝʥʥi ʜʠʥʘʤiʢʠ ʌɺ ʃʐ ʟʘ ʜʘʥʠʤʠ ʋɿɼ (ʪʘʙʣ. 4.7) ʚ oʩʥoʚʥiʡ 

ʛʨʫʧi ʚiʜʟʥʘʯʘʣoʩʷ ʟʨoʩʪʘʥʥʷ ʮʴoʛo ʧoʢʘʟʥʠʢʘ ʚ ʪʝʨʤiʥ 3 ʤiʩʷʮi ʟ (33,8Ñ3,6) 

ʜo (42,8Ñ4,8 %) ʟ ʧoʜʘʣʴʰʠʤ ʥʝʟʥʘʯʥʠʤ ʟʥʠʞʝʥʥʷʤ. ʊʘʢʠʤ ʯʠʥoʤ, ʢʣiʪʠʥʥʘ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʧiʜʚʠʱʫʚʘʣʘ ʌɺ ʣiʚoʛo ʰʣʫʥoʯʢʘ. ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʫ 

ʧʘʮiʻʥʪiʚ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ ʙʫʜʴ-ʷʢʘ ʜʠʥʘʤiʢʘ ʌɺ ʃʐ ʙʫʣʘ ʚiʜʩʫʪʥʷ. 

ʏʘʩʪoʪʘ ʜʝʥʥʠʭ ʘʥʛiʥoʟʥʠʭ ʝʧiʟoʜiʚ ʫ ʭʚoʨʠʭ oʩʥoʚʥoʾ ʛʨʫʧʠ ʥʘ ʧʨoʪʷʟi 

6-ʤʽʩʷʯʥoʛo ʧʝʨioʜʘ ʟʥʠʟʠʣʘʩʷ ʟ (2,8Ñ4,1) ʜo (1,0Ñ1,5) i ʩʪʘʥoʚʠʣʘ (0,6Ñ1,2) 

ʧiʩʣʷ 12 ʤiʩʷʮiʚ (p=0,022). ɺiʜʧoʚiʜʥo ʯʘʩʪoʪʘ ʧʨʠʥʷʪʪʷ ʩʫʙʣiʥʛʚʘʣʴʥʠʭ 

ʥiʪʨʘʪiʚ ʟʥʠʟʠʣʘʩʴ ʟ  (1,8Ñ2,8) ʪʘʙʣʝʪʢʠ ʜo ʧʨoʮʝʜʫʨʠ iʤʧʣʘʥʪʘʮiʾ ʘʫʪo-ʄʉʂ 

ʜo (0,5Ñ1,2) ʪʘʙʣʝʪʢʠ ʥʘ ʜoʙʫ ʯʝʨʝʟ 6 ʤiʩʷʮiʚ i ʜo (0,5Ñ1,3) ʪʘʙʣʝʪʢʠ ʯʝʨʝʟ ʨiʢ 

(p=0,043). ʅʘ ʚiʜʤiʥʫ ʚiʜ ʮʴoʛo ʫ ʭʚoʨʠʭ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ ʯʝʨʝʟ 3 ʤiʩʷʮi 

ʚiʜʟʥʘʯʘʣʘʩʷ ʭʠʙʥoʧoʟʠʪʠʚʥʘ ʜʠʥʘʤiʢʘ, ʷʢʘ ʥiʚʝʣʶʚʘʣʘ ʯʝʨʝʟ 6 ʤiʩʷʮiʚ. 
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ʊʘʙʣʠʮʷ 4.7 

ɼʠʥʘʤiʢʘ ʌɺ ʃɾ (%)(MÑm) 

ɻʨʫʧʠ 
ʇʝʨʝʜ 

ʚʚʝʜʝʥʥʷʤ 

ʏʝʨʝʟ 3 

ʤiʩʷʮi 
ʈ1 

ʏʝʨʝʟ  

6 ʤiʩʷʮiʚ 
ʈ2 ʈ3 

Oʩʥoʚʥʘ (n=76) 33,8Ñ3,6 42,8Ñ4,8 <0,05 40,3Ñ5,1 >0,05 >0,05 

ʇoʨiʚʥʷʥʥʷ (n=80) 42,4Ñ4,2 40,3Ñ3,8 >0,05 36,5Ñ3,8 >0,05 >0,05 

 

 ʇʨʠʤiʪʢʠ: ʈ1 ï ʜoʩʪoʚiʨʥiʩʪʴ ʤiʞ ʧoʯʘʪʢoʚʠʤʠ ʧoʢʘʟʥʠʢʘʤʠ i ʯʝʨʝʟ 3 

ʤiʩʷʮi; ʈ2 ï ʜoʩʪoʚiʨʥiʩʪʴ ʤiʞ ʧoʢʘʟʥʠʢʘʤʠ ʯʝʨʝʟ 3 i 6 ʤiʩʷʮiʚ; ʈ3 ï 

ʜoʩʪoʚiʨʥiʩʪʴ ʤiʞ ʧoʯʘʪʢoʚʠʤʠ ʧoʢʘʟʥʠʢʘʤʠ i ʯʝʨʝʟ 6 ʤiʩʷʮiʚ. 

 

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱo ʫʩʢʣʘʜʥʝʥʴ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪo-

ʄʉʂ ʥʘʤʠ ʚiʜʤiʯʝʥo ʥʝ ʙʫʣo. ɺ ʪʝʨʤiʥʠ ʜo 6 ʤiʩʷʮiʚ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢiʚ ʚ 

oʩʥoʚʥiʡ ʛʨʫʧi ʚiʜʟʥʘʯʝʥo ʥʝ ʙʫʣo. ɺ ʛʨʫʧi ʧoʨiʚʥʷʥʥʷ ʟʘ ʧiʚʨiʯʥʠʡ ʧʝʨioʜ 

ʧoʤʝʨʣo 3 (3,75 %) ʧʘʮiʻʥʪiʚ. 

ʋ 9 (11,8 %) ʭʚoʨʠʭ oʩʥoʚʥoʾ ʛʨʫʧʠ ʚʥʫʪʨiʰʥʴoʚʝʥʥʫ ʪʨʘʥʩʧʣʘʥʪʘʮiʶ 

ʘʫʪo-ʄʉʂ ʚʠʢoʨʠʩʪoʚʫʚʘʣʠ ʚ ʷʢoʩʪi ʧʝʨʰoʛo ʝʪʘʧʫ ʣiʢʫʚʘʥʥʷ Iʍʉ ʜʣʷ 

ʧiʜʚʠʱʝʥʥʷ ʩʢoʨoʪʣʠʚoʾ ʬʫʥʢʮiʾ ʃʐ. ʋ ʮʠʭ ʭʚoʨʠʭ ʧʨoʪʠʧoʢʘʟʘʥʥʷʤ ʜo 

ʚʠʢoʥʘʥʥʷ ɸʂʐ ʙʫʣo ʟʥʠʞʝʥʥʷ ʌɺ ʃʐ, ʷʢʝ ʚ ʩʝʨʝʜʥʴoʤʫ ʩʢʣʘʜʘʣo 

(30,6Ñ2,3) %. 

ʏʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ ʧʨoʚʝʜʝʥoʛo ʣiʢʫʚʘʥʥʷ ʥʘʤʠ ʙʫʣo ʚiʜʤiʯʝʥo 

ʧiʜʚʠʱʝʥʥʷ ʌɺ ʚ ʩʝʨʝʜʥʴoʤʫ ʜo (46,8Ñ3,8) %.  

ʅʘ ʬoʥi ʩʪʘʙiʣiʟʘʮiʾ ʩʢʨoʪʣʠʚoʾ ʬʫʥʢʮiʾ ʃʐ ʭʚoʨi ʙʫʣʠ oʧʝʨoʚʘʥi ʚ 

ʪʝʨʤiʥʠ 4ï6 ʤiʩʷʮiʚ ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪo-ʄʉʂ. ɺ 3 ʚʠʧʘʜʢʘʭ 

ʚʠʢoʥʫʚʘʣʠ ʂʐ-1, ʚ 4 ï ʂʐ-2 i ʫ 4 ʭʚoʨʠʭ ï ʂʐ-3.  

ʇʝʨʝʙiʛ ʧiʩʣʷoʧʝʨʘʮiʡʥoʛo ʧʝʨioʜʘ ʚ ʫʩiʭ ʚʠʧʘʜʢʘʭ ʙʫʚ ʛʣʘʜʢʠʤ, ʙʝʟ 

ʫʩʢʣʘʜʥʝʥʴ. ʉʝʨʝʜʥi ʪʝʨʤiʥʠ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʩʪʘʮioʥʘʨi ʩʪʘʥoʚʠʣʠ (10,3Ñ2,2) 

ʣiʞʢo ʜʽʙ. 
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4.2. ʈʝʟʫʣʴʪʘʪʠ ʢʘʪʝʪʝʨʥoʛo ʝʣʝʢʪʨoʤʝʭʘʥiʯʥoʛo ʢʘʨʪʫʚʘʥʥʷ ʣiʚoʛo 

ʰʣʫʥoʯʢʘ ʟʘ ʜoʧoʤoʛoʶ ʩʠʩʪʝʤʠ Noga XP 

15 ʧʘʮiʻʥʪʘʤ ʛʨʫʧʠ ʧoʨiʚʥʷʥʥʷ i 15 ʧʘʮiʻʥʪʘʤ oʩʥoʚʥoʾ ʛʨʫʧʠ 

ʚʠʢoʥʫʚʘʣʠ ʢʘʪʝʪʝʨʥʝ ʝʣʝʢʪʨoʤʝʭʘʥiʯʥʝ ʢʘʨʪʫʚʘʥʥʷ ʃʐ ʟʘ ʜoʧoʤoʛoʶ 

ʩʠʩʪʝʤʠ Noga XP (Jonson and Jonson, ʉʐɸ) ʧiʩʣʷ ʧʠʩʴʤoʚoʛo oʪʨʠʤʘʥʥʷ 

ʟʛoʜʠ ʥʘ ʜoʩʣiʜʞʝʥʥʷ. ɺʩi ʧʨoʮʝʜʫʨʠ ʚʠʢoʥʫʚʘʣʠ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ 

ʝʣʝʢʪʨoʬiʟioʣoʛiʯʥʝ ʣʘʙoʨʘʪoʨiʾ Prucka Engineering (CardioLab 6,5) (GE, 

ʉʐɸ). 

ʅʘʚiʛʘʮiʡʥʘ ʩʠʩʪʝʤʘ Noga ʍʈ ʜoʟʚoʣʷʻ ʚʠʢoʥʘʪʠ oʙ'ʻʤʥʫ 

ʨʝʢoʥʩʪʨʫʢʮiʶ ʣiʚoʛo ʰʣʫʥoʯʢʘ i ʧʨʠ ʮʴoʤʫ ʚʠʟʥʘʯʠʪʠ ʞʠʪʪʻʟʜʘʪʥiʩʪʴ 

ʤioʢʘʨʜʘ. 

ʇiʜ ʤiʩʮʝʚoʶ ʘʥʝʩʪʝʟiʻʶ ʟʘ ʤʝʪoʜoʤ ʉʝʣʴʜiʥʛʝʨʘ ʧʫʥʢʪʫʚʘʣʠ ʩʪʝʛʥoʚʫ 

ʘʨʪʝʨiʶ. ʏʝʨʝʟ iʥʪʨoʜ'ʶʩʝʨ ʜiʘʤʝʪʨoʤ 8 Fr ʪʨʘʥʩʘoʨʪʘʣʴʥoʛo ʚ ʃʐ ʚʚoʜʠʣʠ  

ʢʘʪʝʪʝʨ Nogastar (Biosense Webster, ʉʐɸ) i ʜoʩʷʛʘʣʠ ʢoʥʪʘʢʪʫ ʟ ʝʥʜoʢʘʨʜoʤ ʚ 

ʨiʟʥʠʭ ʣoʢʘʣiʟʘʮiʷʭ. ɺʠʢoʥʫʚʘʣʘʩʷ ʨʝʢoʥʩʪʨʫʢʮiʷ ʢʘʤʝʨʠ ʃʐ  ʥʘ ʧiʜʩʪʘʚi: 

- ʚʟʷʪʪʷ ʚiʨʪʫʘʣʴʥʠʭ ʪoʯoʢ, ʷʢi ʬoʨʤʫʶʪʴ ʤʘʣʝʥʴʢi ʪʨʠʢʫʪʥʠʢʠ ʜʣʷ 

ʚʠʢoʥʘʥʥʷ oʜʥoʨiʜʥoʾ ʨʝʢoʥʩʪʨʫʢʮiʾ; 

- ʢoʣiʨʥoʾ iʥʪʝʨʧoʣʷʮiʾ; 

- ʧoʨoʛʘ ʟʘʧoʚʥʝʥʥʷ ʢʘʨʪʠ ʢoʣʴoʨoʤ. 

ɸʣʛoʨʠʪʤ ʨʝʢoʥʩʪʨʫʢʮiʾ ʤoʜʝʣʶʚʘʚ ʧʨʠʢoʨʜoʥʥʠʡ ʝʣiʧʩoʾʜ ʟ ʥʘʷʚʥʠʭ 

ʟʨʘʟʢiʚ i ʧoʪiʤ ʧʨoʝʢʪʫʚʘʚ ʟʨʘʟʢʠ ʥʘ ʮʝʡ ʝʣiʧʩoʾʜ. ɼʘʥʠʡ ʝʣiʧʩoʾʜ ʥʝ ʟʘʣʝʞʘʚ 

ʚiʜ ʨoʟʢʠʜʫ ʚʟʷʪʠʭ ʪoʯoʢ, ʪoʙʪo ʟoʥʘ, ʜʝ ʪoʯʢʠ ʚʟʷʪi ʚʧʨʠʪʫʣ oʜʠʥ ʜo oʜʥoʛo, 

ʪʘʢ ʩʘʤo ʚʘʞʣʠʚʘ, ʷʢ i ʟoʥʘ, ʜʝ ʪoʯʢʠ ʨoʟʪʘʰoʚʘʥi ʜʘʣʝʢo oʜʥʘ ʚiʜ oʜʥoʾ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢoʥʪʫʨʫ ʙʨʘʣʠ ʥʝ ʤʝʥʰʝ 4 ʪoʯoʢ (ʷʢi ʟʥʘʭoʜʷʪʴʩʷ ʚ 

ʨiʟʥʠʭ ʧʣoʱʠʥʘʭ). ʂʨiʤ ʨoʟʪʘʰʫʚʘʥʥʷ ʟʘʧʠʩʫʚʘʣʠ ʣoʢʘʣʴʥʫ ʘʢʪʠʚʘʮiʾ ʢoʞʥoʾ 

ʪoʯʢʠ, ʮi ʚʝʣʠʯʠʥʠ ʚʠʟʥʘʯʘʣʠ ʢoʣiʨʥʫ iʥʪʝʨʧoʣʷʮiʶ: ʨʘʥʥʷ ʘʢʪʠʚʘʮiʷ 

ʧoʟʥʘʯʘʣʘʩʷ ʯʝʨʚoʥʠʤ ʢoʣʴoʨoʤ, ʧiʟʥʷ ï ʬioʣʝʪoʚʠʤ. ʇo ʤiʨi ʥʘʢoʧʠʯʝʥʥʷ 

ʥoʚʠʭ ʪoʯoʢ ʟoʥʠ ʨʘʥʥʴoʾ ʪʘ ʧiʟʥʴoʾ ʘʢʪʠʚʘʮiʾ ʧʝʨʝʙʫʜoʚʫʚʘʣʠʩʷ 

(oʥoʚʣʶʚʘʣʠʩʷ). ʇʨoʩʪiʨ ʤiʞ ʚʟʷʪʠʤʠ ʪoʯʢʘʤʠ ʟʘʧoʚʥʶʚʘʚʩʷ ʢoʣʴoʨoʤ, 

ʧʨʠʯoʤʫ ʢoʣiʨ iʥʪʝʨʧoʣʷʮiʾ ʚiʜʧoʚiʜʘʚ ʢoʣʴoʨoʚiʡ ʰʢʘʣi. 
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ʄʝʪoʜ ʚiʜʪʚoʨʝʥʥʷ 3D-ʨʝʢoʥʩʪʨʫʢʮiʾ ʃʐ i ʢoʣiʨʥʘ ʟʘʣʠʚʢʘ ʤoʜʝʣi 

ʛʨʫʥʪʫʚʘʣʠʩʷ ʥʘ ʧʨʠʥʮʠʧi ʪʨiʘʥʛʫʣʷʮiʾ, ʢoʣʠ ʩʧoʯʘʪʢʫ ʙʫʜʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʘ 

ʨʝʰiʪʢʘ ʟ ʪʨʠʢʫʪʥʠʢiʚ. ɺiʜʩʪʘʥʴ ʤiʞ ʚʫʟʣoʚʠʤʠ ʪoʯʢʘʤʠ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨoʣʴ. 

ɼoʩʪoʚiʨʥiʩʪʴ ʨʝʢoʥʩʪʨʫʶʻʤoʾ ʧoʚʝʨʭʥi ʟʥʠʞʫʚʘʣʘʩʷ ʷʢʱo ʚiʜʩʪʘʥʴ ʤiʞ 

ʚʫʟʣoʚʠʤʠ ʪoʯʢʘʤʠ ʟʙiʣʴʰʫʚʘʣʘʩʷ. Oʧʝʨʘʪoʨ ʩʘʤ ʚʠʙʠʨʘʚ ʤʘʩʰʪʘʙ ʘʙo ʧoʨiʛ 

ʟʘʧoʚʥʝʥʥʷ ʢʘʨʪʠ ʢoʣʴoʨoʤ ï ʯʠʤ ʥʠʞʯʝ ʧoʨiʛ, ʪʠʤ ʙiʣʴʰʝ çʧʫʩʪoʪè, ʪoʙʪo 

ʨʝʢoʥʩʪʨʫʢʮiʷ ʚʠʭoʜʠʪʴ ʥʘʡʙiʣʴʰ ʪoʯʥoʶ i ʤʘʢʩʠʤʘʣʴʥo ʜoʢʣʘʜʥoʾ. 

ʊoʯʢʠ ʙʨʘʣʠ ʥʘ ʩʠʥʫʩoʚoʤʫ ʨʠʪʤi ʟʘ ʫʤoʚ ʩʪʘʙiʣʴʥoʩʪi ʧoʟʠʮiʾ 

ʢʘʪʝʪʝʨʘ, ʩʪʘʙiʣʴʥoʩʪi ʯʘʩʫ ʣoʢʘʣʴʥoʾ ʘʢʪʠʚʘʮiʾ (LAT), ʩʪʘʙiʣʴʥoʩʪi ʜoʚʞʠʥʠ 

ʮʠʢʣʫ (LS ʥʝ ʙiʣʴʰʝ 3 ʤʤ) i ʧʨʠ ʚiʜʩʫʪʥoʩʪi ʝʣʝʚʘʮiʾ ʩʝʛʤʝʥʪʘ ST ʥʘ 

ʫʥiʧoʣʷʨʥoʤʫ ʢʘʥʘʣi ʢʘʨʪʫʶʯoʛo ʝʣʝʢʪʨoʜʘ. ʊʘʢʠʤ ʯʠʥoʤ, ʚiʜʪʚoʨʶʚʘʣʠ 

ʝʣʝʢʪʨoʘʥʘʪoʤiʯʥʫ ʢʘʨʪʫ ʣiʚoʛo ʰʣʫʥoʯʢʘ. ʎʝʡ ʚʠʜ ʢʘʨʪʠ ʚiʜoʙʨʘʞʘʻ 

ʛʝoʤʝʪʨiʶ i ʧoʩʣiʜoʚʥiʩʪʴ ʝʣʝʢʪʨʠʯʥoʾ ʘʢʪʠʚʘʮiʾ ʃʐ. ɺiʜoʙʨʘʞʘʣʠ ʪʘʢi 

ʘʥʘʪoʤiʯʥi oʨiʻʥʪʠʨʠ, ʷʢ ʬiʙʨoʟʥi ʢiʣʴʮʷ ʘoʨʪʘʣʴʥoʛo i ʤiʪʨʘʣʴʥoʛo ʢʣʘʧʘʥiʚ. 

ɺʝʨʭiʚʢʫ ʣiʚoʛo ʰʣʫʥoʯʢʘ ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʣʘ ʘʚʪoʤʘʪʠʯʥo ʷʢ ʥʘʡʚiʜʜʘʣʝʥiʰʫ 

ʪoʯʢʫ ʚiʜ ʘoʨʪʘʣʴʥoʛo ʢʣʘʧʘʥʘ. ʇʨʠ ʥʝoʙʭiʜʥoʩʪi ʣoʢʘʣiʟʘʮiʷ ʚʝʨʭiʚʢʠ 

ʟʤiʥʶʚʘʣʘʩʷ ʤʘʥʫʘʣʴʥo. ʇoʪiʤ ʝʣʝʢʪʨoʘʥʘʪoʤiʯʥʫ ʢʘʨʪʫ ʧʝʨʝʚoʜʠʣʠ ʚ ʨʝʞʠʤ 

ʫʥiʧoʣʷʨʥoʾ ʚoʣʴʪʘʞʥoʾ i ʤʝʭʘʥiʯʥoʾ (LLS). ʅʘ ʫʥiʧoʣʷʨʥiʡ ʚoʣʴʪʘʞʥiʡ ʤʘʧi 

ʩʝʛʤʝʥʪʠ ʤioʢʘʨʜʘ ʟ ʘʤʧʣiʪʫʜoʶ ʩʧʘʡʢʘ ʥʠʞʯʝ 7 ʤɺ ʚʚʘʞʘʣʠ ʨʫʙʮʝʤ. ʅʘ 

ʤʝʭʘʥiʯʥoʾ ʢʘʨʪi (LLS) ʟoʥʠ ʟ ʘʤʧʣiʪʫʜoʶ ʨʫʭʫ ʩʪiʥʢʠ ʤʝʥʰʝ 12 % ʚiʜ 

ʤʘʢʩʠʤʘʣʴʥoʾ ʚʚʘʞʘʣʠ ʨʫʙʮʝʤ ʘʙo ʥʝʜoʩʪʘʪʥʴo ʚʘʩʢʫʣʷʨʠʟʠʨoʚʘʥʠʤ 

ʤioʢʘʨʜoʤ. ʇʨʠ ʟiʩʪʘʚʣʝʥʥi ʚoʣʴʪʘʞʥoʾ ʫʥiʧoʣʷʨʥoʾ i ʤʝʭʘʥiʯʥoʾ ʢʘʨʪʠ 

ʚʠʟʥʘʯʘʣʠ ʞʠʪʪʻʟʜʘʪʥi ʩʝʛʤʝʥʪʠ ʤioʢʘʨʜʘ, ʷʢi ʧʝʨʝʙʫʚʘʣʠ ʚ ʩʪʘʥi iʰʝʤiʾ i 

ʘʤʧʣiʪʫʜʘ ʩʢoʨoʯʝʥʥʷ ʷʢʠʭ ʙʫʣʘ ʟʥʘʯʥo ʟʥʠʞʝʥʘ ï ʮʝ ʟoʥʠ ʪʘʢ ʟʚʘʥoʛo 

ʛiʙʝʨʥoʚʘʥoʛo ʤioʢʘʨʜʘ (ʨʠʩ. 4.5). ʋʥiʧoʣʷʨʥʘ ʚoʣʴʪʘʞʥʘ ʢʘʨʪʘ (ɸ) ʜoʟʚoʣʷʣʘ 

ʚʠʟʥʘʯʠʪʠ ʟoʥʠ ʟ ʥʠʟʴʢoʘʤʧʣiʪʫʜʥʠʤʠ ʧoʪʝʥʮiʘʣʘʤʠ (ʨʫʙʝʮʴ, ʥʘ ʢʘʨʪi 

ʯʝʨʚoʥoʛo ʢoʣʴoʨʫ). ʌioʣʝʪoʚi ʟoʥʠ ï ʮʝ ʟoʥʠ ʞʠʪʪʻʟʜʘʪʥoʛo ʤioʢʘʨʜʘ, ʚ ʥʠʭ 

ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʚʠʩoʢoʘʤʧʣiʪʫʜʥʘ ʝʣʝʢʪʨʠʯʥʘ ʘʢʪʠʚʥiʩʪʴ. ʄʝʭʘʥiʯʥʘ ʢʘʨʪʘ (ɹ) 

ʚiʜoʙʨʘʞʘʣʘ ʘʤʧʣiʪʫʜʫ ʨʫʭʫ ʩʪiʥʢʠ ʃʐ. ʏʝʨʚoʥi ʟoʥʠ ï ʧoʛʘʥo ʘʙo 

ʥʝʨiʚʥoʤiʨʥo ʩʢoʨoʯʫʻʤi ʩʝʛʤʝʥʪʠ, ʬioʣʝʪoʚi ʟoʥʠ ï ʤioʢʘʨʜ, ʱo ʜoʙʨʝ 
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ʩʢoʨoʯʫʻʪʴʩʷ. ʏʝʨʚoʥi ʟoʥʠ ʥʘ 2-ʭ ʪʠʧʘʭ ʢʘʨʪ ʤoʞʫʪʴ ʥʝ ʟʙiʛʘʪʠʩʷ, ʪoʤʫ ʱo ʚ 

ʜiʣʷʥʢʘʭ ʛiʙʝʨʥoʚʘʥoʛo ʤioʢʘʨʜʘ ʨʝʻʩʪʨʫʻʪʴʩʷ ʚʠʩoʢoʘʤʧʣiʪʫʜʥʘ ʝʣʝʢʪʨʠʯʥʘ 

ʘʢʪʠʚʥiʩʪʴ, ʘʣʝ ʩʢoʨoʯʫʶʪʴʩʷ ʚoʥʠ ʧoʛʘʥo. 

 

ʈʠʩ. 4.5. ʋʥiʧoʣʷʨʥʘ ʚoʣʴʪʘʞʥʘ (ɸ) i ʤʝʭʘʥiʯʥʘ ʢʘʨʪʘ ʣiʚoʛo  

ʰʣʫʥoʯʢʘ (ɹ). 

 

ʅʘ ʫʥʽʧʦʣʷʨʥʽʡ ʢʘʨʪʽ ʚ ʟʘʜʥʽʭ ʚʽʜʜʽʣʘʭ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʦʥʘ ʤʽʦʢʘʨʜʘ ʟ ʚʠʩʦʢʦʘʤʧʣʽʪʫʜʥʦʶ ʝʣʝʢʪʨʦʛʨʘʤʦʶ (ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ). ʅʘ 

ʤʝʭʘʥʽʯʥʽʡ ʢʘʨʪʽ ʮʷ ʞ ʟʦʥʘ ʟʘʙʘʨʚʣʝʥʘ ʚ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʥʘʯʥʦ ʟʥʠʞʝʥʫ ʘʤʧʣʽʪʫʜʫ ʨʫʭʫ ʩʝʛʤʝʥʪʫ (ʛʽʙʝʨʥʦʚʘʥʠʡ ʤʽʦʢʘʨʜ). 

 ɺ oʩʥoʚʥiʡ ʛʨʫʧi ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʨʪʫʚʘʥʥʷ ʃʐ ʤʠ oʪʨʠʤʘʣʠ 

ʥʘʩʪʫʧʥi ʨʝʟʫʣʴʪʘʪʠ: ʫ ʚʩiʭ ʧʘʮiʻʥʪiʚ ʚiʜʟʥʘʯʘʣʘʩʷ ʧoʟʠʪʠʚʥʘ ʜʠʥʘʤiʢʘ, ʧʨʠ 

ʮʴoʤʫ ʫ 1 (6,7 %) ʚiʜʟʥʘʯʝʥo ʟʥʘʯʥʝ ʧoʣiʧʰʝʥʥʷ. ʋ ʛʨʫʧi ʧoʨiʚʥʷʥʥʷ 

ʥʝʟʥʘʯʥʘ ʧoʟʠʪʠʚʥʘ ʜʠʥʘʤiʢʘ ʚiʜʟʥʘʯʘʣʘʩʷ ʫ 9 (60 %) ʧʘʮiʻʥʪiʚ, ʘ  

ʫ 6 ʧʘʮiʻʥʪiʚ (40 %) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʨʪʫʚʘʥʥʷ ʥʝ ʚiʜʙʫʣoʩʷ ʥiʷʢʠʭ ʟʤiʥ ʚ 

ʧoʨiʚʥʷʥʥi ʟ ʚʠʭiʜʥʠʤ ʢʘʨʪʫʚʘʥʥʷʤ (ʪʘʙʣ. 4.8). 

            

ɸ ɹ 
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ʊʘʙʣʠʮʷ 4.8 

ɽʬʝʢʪʠʚʥiʩʪʴ ʟʘʩʪoʩʫʚʘʥʥʷ ʘʫʪo-ʄʉʂ ʟʘ ʜʘʥʠʤʠ ʢʘʨʪʫʚʘʥʥʷ   

ɻʨʫʧʠ ʭʚoʨʠʭ 

ɽʬʝʢʪʠʚʥiʩʪʴ ʣiʢʫʚʘʥʥʷ 

ɺʩʴoʛo 
ɹʝʟ ʟʤiʥ ʇoʢʨʘʱʝʥʥʷ 

ɿʥʘʯʥʝ 

ʧoʢʨʘʱʝʥʥʷ 

ʇoʨiʚʥʷʥʥʷ 9 6 ï 15 

Oʩʥoʚʥʘ ï 14 1 15 

ɺʩʴoʛo 4 10 1  30 

 

ʈʝʟʫʣʴʪʘʪʠ ʢʘʨʪʫʚʘʥʥʷ iʣʶʩʪʨoʚʘʥi ʪʘʢʠʤʠ ʢʣiʥiʯʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ 

(ʨʠʩ. 4.6ï4.8). 

 

ʈʠʩ. 4.6. ɽʣʝʢʪʨoʤʝʭʘʥiʯʥʘ ʢʘʨʪʘ ʧʘʮiʻʥʪʘ ʂ., 60 ʨoʢiʚ (oʩʥoʚʥʘ ʛʨʫʧʘ). 

ɼiʘʛʥoʟ: Iʍʉ: ʩʪʝʥoʢʘʨʜiʷ ʥʘʧʨʫʛʠ ʌʂ 3, ʧoʩʪiʥʬʘʨʢʪʥʠʡ i 

ʘʪʝʨoʩʢʣʝʨoʪʠʯʥʠʡ ʢʘʨʜioʩʢʣʝʨoʟ. ʉʪʘʥ ʧiʩʣʷ ɸʂʐ-2 i ʄʂʐ ʚ 2008ʨ. 

Oʢʣʶʟiʷ ʚʝʥoʟʥʠʭ ʰʫʥʪiʚ. ʍʉʅ 1 ʩʪ. ʅʘ ʧʘʥʝʣi ɸ: ʚʠʭiʜʥʝ ʢʘʨʪʫʚʘʥʥʷ ï 

ʧʨoʜʝʤoʥʩʪʨoʚʘʥʘ ʚʝʣʠʢʘ ʟoʥʘ ʛʠʧoʢʠʥʝʟʘ ʚ ʙʘʟʘʣʴʥo-ʣʘʪʝʨʘʣʴʥoʤʫ ʚiʜʜiʣi i 

ʟʘʜʥʴo-ʙʘʟʘʣʴʥoʤʫ ʚiʜʜiʣi (ʛiʙʝʨʥoʚʘʥoʛo ʤioʢʘʨʜ, ʯʝʨʚoʥʠʡ ʢoʣiʨ).  

ʇʘʥʝʣʴ ɹ: ʢoʥʪʨoʣʴʥʝ ʢʘʨʪʫʚʘʥʥʷ: ʟoʥʘ ʛʠʧoʢʠʥʝʟʘ ʚ ʙʘʟʘʣʴʥo-ʣʘʪʝʨʘʣʴʥoʤʫ 

ʚiʜʜiʣi ʟʥʘʯʥo ʟʤʝʥʰʠʣʘʩʷ.  
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ʈʠʩ. 4.7. ɽʣʝʢʪʨoʤʝʭʘʥiʯʥʘ ʢʘʨʪʘ ʧʘʮiʻʥʪʘ ʍ., 68 ʨoʢiʚ (oʩʥoʚʥʘ ʛʨʫʧʘ). 

ɼiʘʛʥoʟ: Iʍʉ: ʩʪʝʥoʢʘʨʜiʷ ʥʘʧʨʫʛʠ ʌʂ 4, ʧoʩʪiʥʬʘʨʢʪʥʠʡ (Q-Iʄ ʥʠʞʥʴoʾ 

ʩʪiʥʢʠ ʣiʚoʛo ʰʣʫʥoʯʢʘ ʚ 1991ʨ., ʙʝʟ Q-Iʄ ʧʝʨʝʜʥʴoʾ ʩʪiʥʢʠ ʃʐ ʚ 1995 ʨ.) i 

ʘʪʝʨoʩʢʣʝʨoʪʠʯʥʠʡ ʢʘʨʜioʩʢʣʝʨoʟ. ʉʪʘʥ ʧiʩʣʷ ɸʂʐ-2 i ʄʂʐ-1 ʚ 1996 ʨ. 

Oʢʣʶʟiʷ ʰʫʥʪʘ ʜo ɺʊʂ. ʉʪʘʥ ʧiʩʣʷ ʩʪʝʥʪʫʚʘʥʥʷ Oɺ ʃʂɸ ʚ 2009 ʨ. (ɸ ï ʜo 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ, ɹ ï ʧiʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪo-ʄʉʂ). 

 

ʈʠʩ. 4.8. ɽʣʝʢʪʨoʤʝʭʘʥiʯʥʘ ʢʘʨʪʘ ʧʘʮiʻʥʪʘ ʄ., 58 ʨoʢiʚ (ʛʨʫʧʘ 

ʧoʨiʚʥʷʥʥʷ). ɼiʘʛʥoʟ: Iʍʉ: ʩʪʝʥoʢʘʨʜiʷ ʥʘʧʨʫʛʠ ʌʂ 2, ʧoʩʪiʥʬʘʨʢʪʥʠʡ i 

ʘʪʝʨoʩʢʣʝʨoʪʠʯʥʠʡ ʢʘʨʜioʩʢʣʝʨoʟ. ʉʪʘʥ ʧiʩʣʷ ɸʂʐ-3 ʚ 2007 ʨ. Oʢʣʶʟiʷ 

ʚʝʥoʟʥʠʭ ʰʫʥʪiʚ. ʍʉʅ 1 ʩʪ. ʇʘʥʝʣʴ ɸ: ʚʠʭiʜʥʝ ʢʘʨʪʫʚʘʥʥʷ ï ʩʝʨʝʜʥʴoʛo 

ʨoʟʤiʨʫ ʟoʥʘ ʛʠʧoʢʠʥʝʟʘ ʚ ʣʘʪʝʨʘʣʴʥʠʭ ʚiʜʜiʣʘʭ (ʛiʙʝʨʥoʚʘʥʠʡ ʤioʢʘʨʜ, 

ʯʝʨʚoʥʠʡ ʢoʣiʨ). ʇʘʥʝʣʴ ɹ: ʢoʥʪʨoʣʴʥʝ ʢʘʨʪʫʚʘʥʥʷ: ʙʝʟ ʟʥʘʯʥoʾ ʜʠʥʘʤiʢʠ ʚ 

ʧoʨiʚʥʷʥʥi ʟ ʚʠʭiʜʥoʶ ʢʘʨʪoʶ. 
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ʊʘʢʠʤ ʯʠʥoʤ, ʥʘʤʠ ʧʨoʜʝʤoʥʩʪʨoʚʘʥo ʧoʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪʦ-ʄʉʂ ʥʘ ʤʝʭʘʥiʯʥi ʚʣʘʩʪʠʚoʩʪi ʛʽʙʝʨʥʦʚʘʥʦʛʦ ʤioʢʘʨʜʘ 

ʣʽʚʦʛʦ ʱʣʫʥʦʯʢʘ ʧʘʮiʻʥʪʘ. 

 

4.3. ɼʠʥʘʤiʢʘ ʣʘʙoʨʘʪoʨʥʠʭ ʧoʢʘʟʥʠʢiʚ ʥʘ ʬoʥi ʪʨʘʥʩʧʣʘʥʪʘʮiʾ 

ʘʫʪo-ʄʉʂ 

 ʇoʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʤiʞ ʧʨoʜʫʢʮiʻʶ ʚiʣʴʥʠʭ ʨʘʜʠʢʘʣiʚ i ʤʝʭʘʥiʟʤoʤ 

ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ ʻ oʩʥoʚʥʠʤ ʤoʣʝʢʫʣʷʨʥʠʤ 

ʤʝʭʘʥiʟʤoʤ ʧoʰʢoʜʞʝʥʥʷ ʩʝʨʮʷ i ʩʫʜʠʥ iʰʝʤiʯʥoʾ ʧʨʠʨoʜʠ. 

Oʜʥiʻʶ ʟ ʮiʣʝʡ ʧʝʨʰoʛo ʝʪʘʧʫ ʜoʩʣiʜʞʝʥʥʷ ʙʫʣo ʚʠʚʯʝʥʥʷ 

ʟʘʢoʥoʤiʨʥoʩʪʝʡ ʧʨoʮʝʩiʚ ʇOʃ i ʘʢʪʠʚʥoʩʪi ʘʥʪʠoʢʩʠʜʘʥʪʥoʾ ʩʠʩʪʝʤʠ (ɸʉ) 

ʧʨʠ Iʍʉ. ɿ ʮiʻʶ ʤʝʪoʶ ʫ ʭʚoʨʠʭ ʟ ʈʉ ʥʘ ʬoʥi ʣiʢʫʚʘʥʥʷ ʘʫʪoʣoʛiʯʥʠʤʠ 

ʩʪoʚʙʫʨoʚʠʤʠ ʢʣiʪʠʥʘʤʠ ʚʠʚʯʘʣʠ ʨiʚʥi ʢʘʪʘʣʘʟʠ, ʮʝʨʫʣoʧʣʘʟʤiʥʫ, 

ʚiʜʥoʚʣʝʥoʛo ʛʣʫʪʘʪioʥʫ ʟ oʜʥoʛo ʙoʢʫ i, ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨoʜʫʢʪiʚ  

(ʄɼɸ) ï ʟ iʥʰoʛo. ʊʘʢoʞ ʜoʩʣiʜʞʫʚʘʣʠ ʣʘʢʪʘʪ, ʪiʤiʜʠʥʬoʩʬoʨʠʣʘʟʠ, 

ʘʜʝʥoʟiʥʜʝʟʘʤiʥʘʟʠ, ʃɼɻ. 

ɼo ʟʘʭʠʩʥʠʭ ʤʝʭʘʥiʟʤiʚ, ʱo ʤoʙiʣiʟʫʶʪʴʩʷ ʧʨʠ iʰʝʤiʾ, ʚiʜʥoʩʷʪʴ 

ʟʘʢʠʩʣʝʥʥʷ ʤioʧʣʘʟʤʠ i ʘʮʠʜoʟ. ʇʨʠʧʠʥʝʥʥʷ oʢʠʩʣʝʥʥʷ ʚ ʤiʪoʭoʥʜʨiʷʭ ʧʨʠ 

iʰʝʤiʾ ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ ʘʢʪʠʚʘʮiʻʶ ʛʣiʢoʣiʟʫ, ʥʘʢoʧʠʯʝʥʥʷʤ ʣʘʢʪʘʪʫ i iʥʰʠʭ 

ʥʝʜooʢʠʩʣʝʥʠʭ ʤʝʪʘʙoʣiʪiʚ. ɿ ʤʝʪoʶ ʚʠʚʯʝʥʥʷ çʩʪʫʧʝʥʷ ʚʪoʤʠ ʤioʢʘʨʜʘè 

ʚʠʟʥʘʯʘʣʠ ʨiʚʝʥʴ ʣʘʢʪʘʪʫ ʧʣʘʟʤʠ ʃɼɻ ʟʘʛ. i ʃɼɻ1. 

ʑʝ oʜʥʠʤ ʟʘʭʠʩʥʠʤ ʬʘʢʪoʨoʤ ʻ ʘʜʝʥoʟiʥ, ʱo ʥʘʢoʧʠʯʫʻʪʴʩʷ ʚ 

ʧoʟʘʢʣiʪʠʥʥoʤʫ ʧʨoʩʪoʨi ʚ ʟʥʘʯʥiʡ ʢiʣʴʢoʩʪi ʚʥʘʩʣiʜoʢ ʥʝʢoʤʧʝʥʩoʚʘʥoʛo 

ʨoʟʧʘʜʫ ɸʊʌ. ʇʨʠ oʩʝʨʝʜʢoʚoʾ iʰʝʤiʾ ʩʫʜʠʥoʨoʟʰʠʨʶʚʘʣʴʥʘ ʜiʷ ʘʜʝʥoʟʠʥʫ 

ʥʘʜʘʻ ʢoʨʠʩʥʠʡ ʝʬʝʢʪ, ʟ oʜʥoʛo ʙoʢʫ ʧoʢʨʘʱʫʶʯʠ ʢʨoʚoʧoʩʪʘʯʘʥʥʷ 

iʰʝʤiʯʥoʾ ʟoʥʠ, ʟ iʥʰoʛo ï ʙʣoʢʫʶʯʠ ʘʜʨʝʥoʨʝʮʝʧʪoʨʠ ʥʘ ʤʝʤʙʨʘʥi 

ʢʘʨʜioʤioʮʠʪiʚ, ʱo ʫʧoʚiʣʴʥʶʻ ʧʨoʮʝʩ ʟʥʠʞʝʥʥʷ ʟʘʧʘʩiʚ ʤʘʢʨoʝʨʛiʯʥʠʭ 

ʬoʩʬʘʪiʚ. ʇʨʠ ʪʨʠʚʘʣiʡ iʰʝʤiʾ ʧoʛʣʠʙʣʝʥʥʷ ʝʥʝʛʨoʜʝʬiʮiʪʘ i ʧoʩʠʣʝʥʥʷ 

ʘʮʠʜoʟʫ ʧʨʠʟʚoʜʷʪʴ ʜo ʜʝʩʪʨʫʢʮiʾ ʢʣiʪʠʥʥʠʭ oʨʛʘʥʝʣ i ʥʝʢʨoʟʫ ʢʣiʪʠʥ  

(ʪʘʙʣ. 4.9). 
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  ʊʘʙʣʠʮʷ 4.9 

ʇoʨiʚʥʷʣʴʥʠʡ ʘʥʘʣiʟ ʚʤiʩʪʫ ʣʘʢʪʘʪʫ, ʃɼɻ, ʘʜʝʥoʟiʥʜʝʟʘʤiʥʘʟʠ 

ʢʨoʚi ʧʘʮiʻʥʪiʚ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧ (M Ñ m) 

ʇoʢʘʟʥʠʢ 

ɼo ʣiʢʫʚʘʥʥʷ ʏʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ 

ʣiʢʫʚʘʥʥʷ 

ʏʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ 

ʣiʢʫʚʘʥʥʷ 

Oʩʥoʚʥʘ 

(n=76) 

ʇoʨiʚʥʷʥʥʷ 

(n=80)  

Oʩʥoʚʥʘ 

(n=76) 

ʇoʨiʚʥʷʥʥʷ 

(n=80)  

Oʩʥoʚʥʘ 

(n=76) 

ʇoʨiʚʥʷʥʥʷ 

(n=80) 

ʃʘʢʪʘʪ 4,66Ñ0,98 4,65Ñ1,32 4,35Ñ1,07 4,63Ñ1,51 4,85Ñ1,4 4,59Ñ12,36 

ʃɼɻ 201,3Ñ 

34,18 
198Ñ36,5 

197,57Ñ 

22,5 
200,1Ñ29,3 193,2Ñ32,8 202,5Ñ39,1 

ʃɼɻ ʚ 

ʝʨʠʪʨoʮʠ- 

ʪʘʭ 

915,45Ñ 

203,6 

952,23Ñ 

175,2 

944,13Ñ 

186,2 
946,25Ñ189,3 

898,52Ñ 

175,9 
924,2Ñ123,5 

ɸʜʝʥoʟiʥ 

ʜʝʟʘʤiʥʘʟʘ 

92,07Ñ 

30,2 
79,56Ñ32,4 

87,56Ñ 

29,54 
89,5Ñ30,5 99,5Ñ30,1 80,54Ñ38,1 

 

ʇʨoʚʝʜʝʥi ʜoʩʣiʜʞʝʥʥʷ ʧoʢʘʟʘʣʠ ʚiʜʩʫʪʥiʩʪʴ ʜoʩʪoʚiʨʥʠʭ ʟʤiʥ ʧʨʠ 

ʩʧiʚʩʪʘʚʣʝʥʥi ʜoʩʣiʜʞʫʚʘʥʠʭ ʧoʢʘʟʥʠʢiʚ ʫ ʧʘʮiʻʥʪiʚ ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧ. 

Oʩoʙʣʠʚʫ ʫʚʘʛʘ ʚ ʜoʩʣiʜʞʝʥʥi ʤʠ ʧʨʠʜiʣʷʣʠ ʚʠʚʯʝʥʥʶ ɸʉ. ɿʥʠʞʝʥʥʷ 

ʨiʚʥʷ ʮʝʨʫʣoʧʣʘʟʤiʥʫ ʻ ʧʨʝʜʠʢʪoʨoʤ ʥʝʙʘʞʘʥʠʭ ʧoʜiʡ ʫ ʭʚoʨʠʭ ʥʘ Iʍʉ. 

ɺiʜʥoʚʣʝʥʠʡ ʛʣʫʪʘʪioʥ ï ʥʘʡʚʘʞʣʠʚiʰʠʡ ʘʥʪʠoʢʩʠʜʘʥʪ ʝʨʠʪʨoʮʠʪiʚ, ʩʣʫʞʠʪʴ 

ʢoʬʝʨʤʝʥʪoʤ ʧʨʠ ʚiʜʥoʚʣʝʥʥi. ɿʘ ʜoʧoʤoʛoʶ ʚiʜʥoʚʣʝʥoʛo ʛʣʫʪʘʪioʥʫ 

ʟʜiʡʩʥʶʻʪʴʩʷ ʜʝʪoʢʩʠʢʘʮiʷ ʅ2O2, ʘ ʪʘʢoʞ ʛiʜʨoʧʝʨoʢʩʠʜiʚ, ʷʢi ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʨʝʘʢʮiʾ ɸʌʂ ʟ ʥʝʥʘʩʠʯʝʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣoʪʘʤʠ ʚ ʤʝʤʙʨʘʥʘʭ ʝʨʠʪʨoʮʠʪiʚ. 

ʋ ʪʘʙʣʠʮʽ 4.10 ʧʨʝʜʩʪʘʚʣʝʥi ʜʘʥi, oʪʨʠʤʘʥi ʥʘʤʠ ʫ ʭʚoʨʠʭ ʥʘ Iʍʉ, 

ʧʨoʣiʢoʚʘʥʠʭ ʟ ʚʠʢoʨʠʩʪʘʥʥʷʤ ʢʣiʪʠʥʥoʾ ʪʝʭʥoʣoʛiʾ i ʪʨʘʜʠʮiʡʥʠʤʠ 

ʤʝʪoʜʘʤʠ. 

ʗʢ ʩʚiʜʯʘʪʴ ʥʘʚʝʜʝʥi ʚ ʪʘʙʣʠʮʽ 4.10 ʜʘʥi, ʫ ʧʘʮiʻʥʪiʚ oʩʥoʚʥoʾ ʛʨʫʧʠ ʚ 

ʜʠʥʘʤiʮi ʚiʜʟʥʘʯʝʥo ʩʪʘʙiʣiʟʘʮiʶ ʧoʢʘʟʥʠʢiʚ ɸʉ, ʷʢʘ ʧʨoʷʚʣʷʣʘʩʷ ʚ 

ʜoʩʪoʚiʨʥoʤʫ ʧiʜʚʠʱʝʥʥi ʚiʜʥoʚʣʝʥoʛo ʛʣʫʪʘʪioʥʫ ʟ (1106,8Ñ566,8) ʤʤoʣʴ/ʣ 

ʜo (1 175Ñ477,7) ʤʤoʣʴ/ʣ (ʨ<0, 05). 
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ʊʘʙʣʠʮʷ 4.10 

ɺʤiʩʪ ʧʨoʜʫʢʪiʚ ʇOʃ i ʘʢʪʠʚʥoʩʪi ʬʝʨʤʝʥʪiʚ ɸO-ʩʠʩʪʝʤʠ ʚ ʢʨoʚi  

ʭʚoʨʠʭ ʥʘ iʰʝʤiʯʥʫ ʭʚoʨoʙʫ ʩʝʨʮʷ ʥʘ ʬoʥi ʣiʢʫʚʘʥʥʷ (M Ñ m) 

ʇoʢʘʟʥʠʢ 
ɻʨʫʧʠ 

ɼo ʣiʢʫʚʘʥʥʷ ʏʝʨʝʟ 3 ʤiʩʷʮi ʏʝʨʝʟ 6 ʤiʩʷʮiʚ 

Oʩʥoʚʥʘ ʛʨʫʧʘ (n=76) 

ʄɼɸ, ʥʄ/ʣ 1,62Ñ0,36 1,59Ñ0,66 1,54Ñ0,53 

ʂʘʪʘʣʘʟʘ, ʤʢʢʘʪ/ʣ 83,2Ñ52,4 79,3Ñ51,8 77,8Ñ49,5 

ʎʝʨʫʣoʧʣʘʟʤiʥ, ʤʛ/ʜʣ 27,35Ñ7,95 31,8Ñ8,43 33,35Ñ8,77 

ɺiʜʥoʚʣʝʥʠʡ ʛʣʫʪʘʪioʥ, 

ʤʢʤoʣʴ/ʣ 
1106,8Ñ566,8 1156,89Ñ568,7 1175Ñ477,7 

ɻʨʫʧʘ ʧoʨiʚʥʷʥʥʷ (n=80) 

ʄɼɸ, ʥʄ/ʣ 1,86Ñ0,81 1,82Ñ0,68 1,91 4Ñ0,63 

ʂʘʪʘʣʘʟʘ, ʤʢʢʘʪ/ʣ 85,1Ñ64,2 83,3Ñ61,45 81,8Ñ53,41 

ʎʝʨʫʣoʧʣʘʟʤiʥ, ʤʛ/ʜʣ 29,45Ñ8,4 32,1Ñ6,43 31,8Ñ7,54 

ɺiʜʥoʚʣʝʥʠʡ ʛʣʫʪʘʪioʥ, 

ʤʢʤoʣʴ/ʣ 
1122,3Ñ486,8 1125,8Ñ596,3 1134Ñ587,6 

 

ʋ ʚʩiʭ ʧʘʮiʻʥʪiʚ oʙʩʪʝʞʫʚʘʣʠ ʣiʧiʜʥʠʡ ʩʧʝʢʪʨ ʜo ʧoʯʘʪʢʫ ʣiʢʫʚʘʥʥʷ, ʘ 

ʪʘʢoʞ ʯʝʨʝʟ 3 i 6 ʤiʩʷʮiʚ ʧiʩʣʷ ʧʨoʚʝʜʝʥʥʷ ʪʝʨʘʧiʾ. 

ʊʘʙʣʠʮʷ 4.11 

 ɺʠʭiʜʥi ʧoʢʘʟʥʠʢʠ ʣiʧiʜʥoʛo oʙʤiʥʫ ʚ ʛʨʫʧʘʭ ʜoʩʣiʜʞʝʥʥʷ ʪʘ 

ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ 

ɻʨʫʧʠ 

ʇoʢʘʟʥʠʢ 

ʍʉ 

ʟʘʛʘʣʴʥʠʡ 
ʃʇɺʇ ʃʇʅʇ ʃʇOʅʇ 

ʊʨʠʛʣiʮʝ-

ʨʠʜʠ 
ʂɸ 

Oʩʥoʚʥʘ   5,2Ñ1,52 1,2Ñ1,05 2,8Ñ0,18 0,79Ñ0,35 1,78Ñ0,91 4,01Ñ1,25 

ʇoʨiʚʥʷʥʥʷ 5,08Ñ1,09 1,03Ñ1,06 3,4Ñ0,21 0,72Ñ0,29 2,02Ñ1,12 3,52Ñ1,28 
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ʇoʯʘʪʢoʚo ʧoʢʘʟʥʠʢʠ ʣiʧiʜʥoʛo oʙʤiʥʫ ʫ ʜoʩʣiʜʞʫʚʘʥʠʭ ʧʘʮiʻʥʪiʚ ʙʫʣʠ 

ʧoʨiʚʥʷʥʠʤʠ (ʪʘʙʣ. 4.12). 

ʊʘʙʣʠʮʷ 4.12 

ʇoʢʘʟʥʠʢʠ ʣiʧiʜʥoʛo oʙʤiʥʫ ʚ ʛʨʫʧʘʭ ʜoʩʣiʜʞʝʥʥʷ ʯʝʨʝʟ 3 ʤiʩʷʮi ʧiʩʣʷ 

ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ i ʚ ʛʨʫʧi ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ 

ɻʨʫʧʠ 

ʇoʢʘʟʥʠʢ 

ʍʉ 

ʟʘʛʘʣʴʥʠʡ 
ʃʇɺʇ ʃʇʅʇ ʃʇOʅʇ 

ʊʨʠʛʣiʮʝ-

ʨʠʜʠ 
ʂɸ 

Oʩʥoʚʥʘ   4,8Ñ1,41 1,6Ñ1,35* 2,3Ñ0,12* 0,8Ñ0,24 1,35Ñ0,87* 3,68Ñ1,05 

ʇoʨiʚʥʷʥʥʷ 5,18Ñ1,29 1,13Ñ0,96 3,2Ñ0,11 0,73Ñ0,16 1,96Ñ1,15 3,39Ñ1,24 

 

 ʇʨʠʤiʪʢʘ. * ï ʜoʩʪoʚiʨʥiʩʪʴ ʟ ʛʨʫʧoʶ ʧoʨiʚʥʷʥʥʷ ʨ<0,05 

ʊʘʙʣʠʮʷ 4.13 

ʇoʢʘʟʥʠʢʠ ʣiʧiʜʥoʛo oʙʤiʥʫ ʚ ʛʨʫʧʘʭ ʜoʩʣiʜʞʝʥʥʷ ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ 

ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ i ʚ ʛʨʫʧi ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ 

ɻʨʫʧʠ 

ʇoʢʘʟʥʠʢ 

ʍʉ 

ʟʘʛʘʣʴʥʠʡ 
ʃʇɺʇ ʃʇʅʇ ʃʇOʅʇ 

ʊʨʠʛʣiʮʝ-

ʨʠʜʠ 
ʂɸ 

Oʩʥoʚʥʘ   4,6Ñ1,12 1,87Ñ1,03* 2,1Ñ0,25* 0,77Ñ0,09 1,30Ñ0,74* 3,60Ñ1,15 

ʇoʨiʚʥʷʥʥʷ 5,2Ñ1,30 1,16Ñ1,01 3,29Ñ0,15 0,74Ñ0,12 1,99Ñ1,24 3,41Ñ1,15 

 

 ʇʨʠʤiʪʢʘ. * ï ʜoʩʪoʚiʨʥiʩʪʴ ʟ ʛʨʫʧoʶ ʧoʨiʚʥʷʥʥʷ ʨ<0,05 

 

ʗʢ ʩʚiʜʯʘʪʴ ʥʘʚʝʜʝʥi ʚ ʪʘʙʣʠʮʷʭ 4.12 i 4.13 ʜʘʥi, ʨiʚʥi ʃʇʅʑ, ʃʇɼʅʑ, 

ʪʨʠʛʣiʮʝʨʠʜiʚ ʚ ʛʨʫʧʘʭ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥo ʜoʩʪoʚiʨʥʝ 

ʟʥʠʞʝʥʥʷ ʚ ʧoʨiʚʥʷʥʥi ʟ ʛʨʫʧoʶ ʤʝʜʠʢʘʤʝʥʪoʟʥoʾ ʪʝʨʘʧiʾ (ʨ <0,05), ʚ ʛʨʫʧi 

ʧoʨiʚʥʷʥʥʷ ʜoʩʪoʚiʨʥʠʭ ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʧoʢʘʟʥʠʢʘʤʠ ʣiʧiʜʥoʛo oʙʤiʥʫ ʚ 

ʜʠʥʘʤiʮi ʚʠʷʚʣʝʥo ʥʝ ʙʫʣo. 

ʋ ʚʝʥoʟʥoʾ ʢʨoʚi ʤʠ ʚʠʟʥʘʯʘʣʠ ʚʤiʩʪ NTpro ~ BNP (ʢiʥʮʝʚoʛo 

ʥʝʘʢʪʠʚʥoʛo ʧʨoʜʫʢʪʫ ʩʠʥʪʝʟʫ ʤoʟʢoʚoʛo ʧoʧʝʨʝʜʥʠʢʘ ʥʘʪʨiʡʫʨʝʪʠʯʥoʛo 
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ʧʝʧʪʠʜʫ - ʟʨiʣʘ ʬoʨʤʘ BNP), ʪʘʢ ʷʢ ʜʘʥʠʡ ʤʘʨʢʝʨ ʤʘʻ ʚʠʩoʢʠʡ ʢoʨʝʣʷʮiʡʥʠʡ 

ʟʚ'ʷʟoʢ ʟi ʩʪʫʧʝʥʝʤ ʩʝʨʮʝʚoʾ ʥʝʜoʩʪʘʪʥoʩʪi. 

ʊʘʙʣʠʮʷ 4.14  

ʇoʨiʚʥʷʣʴʥʠʡ ʘʥʘʣiʟ ʚʤiʩʪʫ NT-proBNP ʚ  ʢʨoʚi ʭʚoʨʠʭ  

ʜoʩʣiʜʞʫʚʘʥʠʭ ʛʨʫʧ 

ɻʨʫʧʠ ɼo ʣiʢʫʚʘʥʥʷ  ʏʝʨʝʟ 3 ʤiʩʷʮi ʏʝʨʝʟ 6 ʤiʩʷʮiʚ 

Oʩʥoʚʥʘ (n=76) 514,07Ñ28,1 358,4Ñ56,9* 285,88Ñ67,42* 

ʇoʨiʚʥʷʥʥʷ (n=80) 463,5Ñ54,39 461,9Ñ68,27 474,282Ñ63,05 

 

 ʇʨʠʤiʪʢʘ. * - ʜoʩʪoʚiʨʥiʩʪʴ ʟ ʛʨʫʧoʶ ʧoʨiʚʥʷʥʥʷ ʨ <0,05 

 

ʗʢ ʚʠʜʥo ʟ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 4.14 ʜʘʥʠʭ, ʟʘ ʚʤiʩʪoʤ NT-proBNP ʜo 

ʧoʯʘʪʢʫ ʣiʢʫʚʘʥʥʷ ʥʝ ʙʫʣo ʩʪʘʪʠʩʪʠʯʥʠʭ ʚiʜʤiʥʥoʩʪʝʡ ʤiʞ ʛʨʫʧʘʤʠ. ʋ 

ʧʘʮiʻʥʪiʚ oʩʥoʚʥoʾ ʛʨʫʧʠ ʚ ʜʠʥʘʤiʮi ʚiʜʤiʯʝʥo ʜoʩʪoʚiʨʥʝ ʟʥʠʞʝʥʥʷ ʜʘʥoʛo 

ʧoʢʘʟʥʠʢʘ, ʷʢʠʡ ʯʝʨʝʟ 6 ʤiʩʷʮiʚ ʧiʩʣʷ ʣiʢʫʚʘʥʥʷ ʟʥʠʞʫʚʘʚʩʷ ʟ (514,07Ñ28,1) 

ʜo (285,88Ñ67,42), ʪoʙʪo ʤʘʡʞʝ ʚ 2 ʨʘʟʠ. 

ʄʝʪoʶ ʜʘʥoʛo ʬʨʘʛʤʝʥʪʫ ʜʠʩʝʨʪʘʮiʡʥoʛo ʜoʩʣiʜʞʝʥʥʷ ʙʫʣʘ oʮiʥʢʘ 

ʚʧʣʠʚʫ ʚʥʫʪʨiʰʥʴoʚʝʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʘʫʪoʣoʛiʯʥʠʭ ʄʉʂ ʂʄ ʥʘ ʩʪʘʥ 

ʧʘʮiʻʥʪiʚ ʟ iʰʝʤiʯʥoʶ ʩʝʨʮʝʚoʶ ʥʝʜoʩʪʘʪʥiʩʪʶ. ʂʣiʥiʯʥʠʡ ʩʪʘʥ ʭʚoʨʠʭ, ʷʢʠʭ 

ʙʫʣo ʚʢʣʶʯʝʥo ʚ ʜʠʩʝʨʪʘʮiʡʥʝ ʜoʩʣiʜʞʝʥʥʷ, oʮiʥʶʚʘʚʩʷ ʷʢ ʚʘʞʢʠʡ. 

ɺʨʘʭoʚʫʶʯʠ ʜʘʥi ʢoʨoʥʘʨoʛʨʘʬiʾ, ʙiʣʴʰoʩʪi ʭʚoʨʠʤ ʙʫʣo ʚiʜʤoʚʣʝʥo ʚ 

ʧʨʷʤiʡ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮiʾ ʧo ʧʨʠʯʠʥi ʜʠʬʫʟʥoʛo ʫʨʘʞʝʥʥʷ ʢoʨoʥʘʨʥoʛo ʨʫʩʣʘ i 

ʟʘʛʨoʟʠ ʬʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʊʘʢi ʭʚoʨi ʪʨʘʜʠʮiʡʥo ʣiʢʫʶʪʴʩʷ 

ʤʝʜʠʢʘʤʝʥʪoʟʥo. ʊʨʘʜʠʮiʡʥʘ ʤʝʜʠʢʘʤʝʥʪoʟʥʘ ʪʝʨʘʧiʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʫʩʧiʭʠ 

ʩʫʯʘʩʥoʾ ʬʘʨʤʘʢoʣoʛii, ʥʝ ʢoʨʝʛʫʻ ʤioʢʘʨʜiʘʣʴʥʫ ʜʠʩʬʫʥʢʮiʶ i ʥʝ ʟʙiʣʴʰʫʻ 

ʪʨʠʚʘʣiʩʪʴ ʞʠʪʪʷ. ʗʢ ʥʘʩʣiʜoʢ, ʟʨoʩʪʘʻ ʯʘʩʪoʪʘ ʧoʚʪoʨʥʠʭ ʛoʩʧʠʪʘʣiʟʘʮiʡ. 

ʄoʞʣʠʚoʩʪi ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʩʝʨʮʷ ʟʥʘʯʥo oʙʤʝʞʝʥi ʥʝʜoʩʪʘʪʥiʩʪʶ ʜoʥoʨiʚ, 

ʚʠʩoʢʠʤ ʨʠʟʠʢoʤ i ʚʘʨʪiʩʪʶ. ʂʣiʪʠʥʥʘ ʪʝʨʘʧiʷ ʚiʜʢʨʠʚʘʻ ʥoʚi ʤoʞʣʠʚoʩʪi ʚ 

ʥʘʜʘʥʥi ʤʝʜʠʯʥoʾ ʜoʧoʤoʛʠ ʪʘʢʠʤ ʭʚoʨʠʤ.     
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ɹʫʣʠ oʪʨʠʤʘʥi ʥʘʩʪʫʧʥi ʨʝʟʫʣʴʪʘʪʠ: ʚʥʫʪʨiʰʥʴoʚʝʥʥʝ ʚʚʝʜʝʥʥʷ   

ʘʫʪoʣoʛiʯʥʠʭ ʢʣiʪʠʥ ʂʄ ʧʘʮiʻʥʪʘʤ ʟ ʭʨoʥiʯʥoʶ Iʍʉ ʟ ʚʠʨʘʞʝʥoʶ 

ʜʠʩʬʫʥʢʮiʻʶ ʣiʚoʛo ʰʣʫʥoʯʢʘ ʙʝʟʧʝʯʥʝ i ʤoʞʝ ʚʠʢoʥʫʚʘʪʠʩʷ ʚ 

ʥʝʩʧʝʮiʘʣiʟoʚʘʥʠʭ ʚiʜʜiʣʝʥʥʷʭ, ʜoʙʨʝ ʧʝʨʝʥoʩʠʪʴʩʷ ʭʚoʨʠʤʠ i ʥʝ 

ʩʫʧʨoʚoʜʞʫʻʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷʤʠ; ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪo-ʄʉʂ ʩʧʨʠʷʻ  

ʧiʜʚʠʱʝʥʥʶ ʚʠʞʠʚʘʥoʩʪi, ʧoʣiʧʰʝʥʥʶ ʬʫʥʢʮiʾ ʃɾ, ʘ ʪʘʢoʞ ʟʥʠʞʝʥʥʶ 

ʘʥʛiʥʘʣʴʥʠʭ ʩʠʤʧʪoʤiʚ [47, 52, 53]. 

ɿʥʘʯʥo ʤʝʥʰʘ ʢiʣʴʢiʩʪʴ ʭʚoʨʠʭ, ʷʢi oʪʨʠʤʘʣʠ ʢʣiʪʠʥʥʫ ʪʝʨʘʧiʶ, 

ʧoʪʨʝʙʫʻ  ʧoʚʪoʨʥoʾ ʛoʩʧiʪʘʣiʟʘʮiʾ ʜʣʷ ʣiʢʫʚʘʥʥʷ ʜʝʢoʤʧʝʥʩoʚʘʥoʾ ʩʝʨʮʝʚoʾ 

ʥʝʜoʩʪʘʪʥoʩʪi ʫ ʧoʨiʚʥʷʥʥi ʟ  ʧʘʮiʻʥʪʘʤʠ, ʷʢi ʣiʢʫʚʘʣʠʩʷ ʟʘ ʪʨʘʜʠʮiʡʥʠʤʠ 

ʩʭʝʤʘʤʠ. ʂʨiʤ ʪoʛo, ʪʨʘʥʩʧʣʘʥʪʘʮiʷ ʘʫʪo-ʄʉʂ ʂʄ ʩʧʨʠʷʻ ʧoʢʨʘʱʝʥʥʶ 

ʤioʢʘʨʜiʘʣʴʥoʾ ʧʝʨʬʫʟii ʚ iʰʝʤiʟoʚʘʥʠʭ ʩʝʛʤʝʥʪʘʭ i ʥʝ ʩʧʨʠʷʻ ʟʙiʣʴʰʝʥʥʶ 

ʨʫʙʮʝʚoʾ ʟoʥʠ. ʂʘʨʪʫʚʘʥʥʷ ʃʐ ʚ ʨʘʤʢʘʭ ʥʘʰoʛo ʜoʩʣiʜʞʝʥʥʷ ʚʠʷʚʠʣo 

ʧoʢʨʘʱʝʥʥʷ ʩʢoʨoʪʣʠʚoʩʪi ʤioʢʘʨʜʘ [54, 57].   

Oʜʥʘʢ, ʥʝ ʫ ʚʩiʭ ʧʘʮiʻʥʪiʚ ʩʧoʩʪʝʨiʛʘʚʩʷ ʧoʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʧiʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮiʾ  ʄʉʂ ʂʄ. ʄʠ ʩʧoʩʪʝʨiʛʘʣʠ ʚʠʧʘʜʢʠ, ʢoʣʠ ʬʫʥʢʮioʥʘʣʴʥʠʡ 

ʢʣʘʩ ʩʪʝʥoʢʘʨʜʠiʾ ʟʥʠʞʫʚʘʚʩʷ, ʷʢiʩʪʴ ʞʠʪʪʷ ʧoʢʨʘʱʫʚʘʣʘʩʴ, ʘʣʝ ʟʙiʣʴʰʝʥʥʷ 

ʤioʢʘʨʜiʘʣʴʥoʾ ʧʝʨʬʫʟiʾ ʙʫʣo ʥʝʜoʩʪoʚiʨʥʠʤ. ɹiʣʴʰʝ ʪoʛo, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʟʥʠʞʝʥʥʷ ʌʂ ʩʪʝʥoʢʘʨʜiʾ ʧo NYHA, ʜʘʣʝʢo ʥʝ ʚ ʫʩiʭ ʚʠʧʘʜʢʘʭ 

ʩʧoʩʪʝʨiʛʘʣoʩʷ ʧiʜʚʠʱʝʥʥʷ ʌɺ ʃʐ. ʋ ʜʝʷʢʠʭ ʧʘʮiʻʥʪiʚ ʧoʢʨʘʱʝʥʥʷ ʷʢoʩʪi 

ʞʠʪʪʷ ʙʫʣo ʛoʣoʚʥʠʤ ʧʨoʷʚoʤ  ʝʬʝʢʪʫ  ʣiʢʫʚʘʥʥʷ. ʂʨiʤ ʪoʛo, ʧoʟʠʪʠʚʥʠʡ 

ʝʬʝʢʪ ʢʣiʪʠʥʥoʾ ʪʝʨʘʧiʾ ʤoʞʝ ʫʪʨʠʤʫʚʪʠʩʷ ʥʝ ʙiʣʴʰʝ 6 ʤiʩʷʮiʚ.  ɺ ʥʘʰoʤʫ 

ʜoʩʣiʜʞʝʥʥi ʚ 9 ʚʠʧʘʜʢʘʭ ʢʣiʪʠʥʥʘ ʪʝʨʘʧiʷ ʙʫʣʘ ʚʠʢoʨʠʩʪʘʥʘ ʚ ʷʢoʩʪi 

ʧiʜʛoʪoʚʯoʛo ʝʪʘʧʫ ʜo ɸʂʐ, ʷʢʝ ʙʫʣo ʚʠʢoʥʘʥo ʩʘʤʝ ʚ ʮi ʪʝʨʤiʥʠ [71, 155]. 

ɺ ʩʫʢʫʧʥoʩʪi oʪʨʠʤʘʥi ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝoʙʭiʜʥiʩʪʴ ʙiʣʴʰ 

ʛʣʠʙoʢoʛo ʚʠʚʯʝʥʥʷ ʤʝʭʘʥiʟʤʘ ʚʣʧʣʠʚʫ ʢʣiʪʠʥʥoʾ ʪʨʘʥʩʧʣʘʥʪʘʮiʾ ʥʘ ʤioʢʘʨʜ. 

ʄoʞʣʠʚʘ ʛʠʧoʪʝʟʘ ʧoʚ'ʷʟʘʥʘ ʟ ʘʢʪʠʚʘʮiʻʶ ʘʥʛioʛʝʥʝʟʘ ʢʣiʪʠʥʘʤʠ ʂʄ ʟʘʚʜʷʢʠ 

ʧʨoʜʫʢʮiʾ ʘʥʛioʛʝʥʥʠʭ ʮʠʪoʢiʥiʚ ʪʘ ʨʝʛʫʣʷʮiʾ ʵʢʩʧʨʝʩiʾ ʝʥʜoʛʝʥʥʠʭ ʮʠʪoʢiʥiʚ, 

ʱo ʩʧʨʠʷʻ ʟʙiʣʴʰʝʥʥʶ ʤioʢʘʨʜiʘʣʴʥoʾ ʧʝʨʬʫʟiʾ i  ʬʫʥʢʮiʾ [68, 70]. 
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ʇoʜiʙʥi ʨʝʟʫʣʴʪʘʪʠ oʪʨʠʤʘʣʠ ʪʘʢoʞ i iʥʰi ʜoʩʣiʜʥʠʢʠ [152, 252]. ʊʠʤ 

ʥʝ ʤʝʥʰ, ʮi ʜoʩʣiʜʞʝʥʥʷ ʤʘʶʪʴ ʥʠʟʢʫ ʥʝʜoʣiʢiʚ, ʘ ʩʘʤʝ, ʤʘʣʘ ʢiʣʴʢiʩʪʴ 

ʭʚoʨʠʭ, ʢoʨoʪʢi ʪʝʨʤiʥʠ ʜoʩʣiʜʞʝʥʥʷ, ʥʝʩʪʘʯʘ ʨʘʥʜoʤiʟʘʮiʾ. ɽʬʝʢʪʠʚʥiʩʪʴ 

ʣiʢʫʚʘʥʥʷ ʧiʜʪʚʝʨʜʞʝʥʘ ʥʘʤʠ ʪʘʢʠʤʠ ʜoʩʣiʜʞʝʥʥʷʤʠ, ʷʢ ʢʘʨʪʫʚʘʥʥʷ ʃʐ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʨʫʙʮʝʚʠʭ ʧoʣiʚ i ʟoʥ ʛiʙʝʨʥoʚʘʥoʛo ʤioʢʘʨʜʘ, ʚʠʟʥʘʯʝʥʥʷʤ 

ʬʫʥʢʮiʾ ʃʐ i ʤioʢʘʨʜiʘʣʴʥoʾ ʧʝʨʬʫʟiʾ. ʊʘʢʠʤ ʯʠʥoʤ, oʪʨʠʤʘʥi ʨʝʟʫʣʴʪʘʪʠ 

ʧoʪʨʝʙʫʶʪʴ ʧiʜʪʚʝʨʜʞʝʥʥʷ ʚ ʚʝʣʠʢʠʭ ʙʘʛʘʪoʮʝʥʪʨoʚʠʭ ʨʘʥʜoʤiʟoʚʘʥʠʭ, 

ʜʚiʡʥʠʭ ʩʣiʧʠʭ ʧʣʘʮʝʙo-ʢoʥʪʨoʣʶʻʤʠʭ ʜoʩʣiʜʞʝʥʥʷʭ, ʷʢi ʚʢʣʶʯʘʶʪʴ ʚʝʣʠʢʫ 

ʢoʛoʨʪʫ ʧʘʮiʻʥʪiʚ ʟ ʭʨoʥiʯʥoʶ Iʍʉ i ʟʥʘʯʥo ʟʥʠʞʝʥoʶ ʥʘʩoʩʥoʶ ʬʫʥʢʮiʻʶ 

ʃʐ. ʊʝʤ ʥʝ ʤʝʥʰ, oʪʨʠʤʘʥi ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚiʜʯʘʪʴ ʧʨo ʮiʥʥiʩʪʴ ʢʣiʪʠʥʥoʾ 

ʪʝʨʘʧiʾ ʷʢ ʧʨoʤiʞʥoʛo ʣiʢʫʚʘʥʥʷ. 

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ 4 ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ: 

1. ɻʨʠʥʴ ɺ. ʂ., ʐʪʫʪʠʥ ɸ. ɸ., ʄʠʭʘʡʣʠʯʝʥʢo ɺ. ʖ., ʇoʧʘʥʜoʧʫʣo ɸ. ɻ.,   

ʕʩʪʨʠʥ ʉ. ʀ., ɼʝʥʠʩoʚʘ ɽ. ʄ., Oʢʩʠʤʝʮ ɺ. ʄ., ʂʨʘʚʯʝʥʢo ʊ. ɺ.,  

ʂʣʠʤoʚʠʮʢʠʡ ɺ. ɻ. ʇʨʠʤʝʥʝʥʠʝ ʘʫʪoʣoʛʠʯʥʳʭ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚoʣoʚʳʭ 

ʢʣʝʪoʢ ʚ ʢʘʨʜʠoʣoʛʠʠ ʠ ʪʨʘʚʤʘʪoʣoʛʠʠ. ɾʫʨʥʘʣ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʥʾʠ. 2011. ˉ17(1). ʉ. 67ï75. 

2. ɻʨʠʥʴ ɺ. ʂ., ʇoʧʘʥʜoʧʫʣo ɸ. ɻ., ʕʩʪʨʠʥ ʉ. ʀ., ɼʝʥʠʩʦʚʘ ɽ. ʄ.,  

ʉʝʨʛʠʝʥʢʦ ʅ. ɺ., ʈʷʙʢʦ ɸ. ɸ. ɺʣʠʷʥʠʝ ʢʣʝʪoʯʥoʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʥʘ ʪʝʯʝʥʠʝ 

ʭʨoʥʠʯʝʩʢoʡ ʩʝʨʜʝʯʥoʡ ʥʝʜoʩʪʘʪoʯʥoʩʪʠ ʫ ʙoʣʴʥʳʭ ʩ ʠʰʝʤʠʯʝʩʢoʡ ʙoʣʝʟʥʴʶ 

ʩʝʨʜʮʘ. ʄʝʜʠʮʠʥʘ ʩʴoʛoʜʥi i ʟʘʚʪʨʘ. 2011. ˉ1-2(50-51). ʉ. 52ï57.   

3. ɻʨʠʥʴ ɺ. ʂ., ɽʩʪʨʠʥ ʉ. I., ɼʝʥʠʩoʚʘ O. ʄ. ʂʣiʪʠʥʥi ʪʝʭʥoʣoʛiʾ ʚ 

ʣiʢʫʚʘʥʥi iʰʝʤiʯʥoʾ ʭʚoʨoʙʠ ʩʝʨʮʷ. ʑoʨiʯʥʠʢ ʥʘʫʢoʚʠʭ ʧʨʘʮʴ ɸʩoʮiʘʮiʾ 

ʩʝʨʮʝʚo-ʩʫʜʠʥʥʠʭ ʭiʨʫʨʛiʚ ʋʢʨʘʾʥʠ. ʉʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʭʽʨʫʨʛʽʷ. 2012. ɺʠʧ. 20.  

ʉ. 115ï119.  

4. ɻʨʠʥʴ ɺ. ʂ., ʕʩʪʨʠʥ ʉ. ʀ., ɼʝʥʠʩoʚʘ ɽ. ʄ. ɸʫʪoʣoʛʠʯʥʳʝ 

ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʚoʣoʚʳʝ ʢʣʝʪʢʠ ʚ ʣʝʯʝʥʠʠ ʭʨoʥʠʯʝʩʢoʡ ʩʝʨʜʝʯʥoʡ 

ʥʝʜoʩʪʘʪoʯʥoʩʪʠ ʫ ʧʘʮʠʝʥʪoʚ ʩ ʠʰʝʤʠʯʝʩʢoʡ ʢʘʨʜʠoʤʠoʧʘʪʠʝʡ. ʑoʨiʯʥʠʢ 
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ʥʘʫʢoʚʠʭ ʧʨʘʮʴ ɸʩoʮiʘʮiʾ ʩʝʨʮʝʚo-ʩʫʜʠʥʥʠʭ ʭiʨʫʨʛiʚ ʋʢʨʘʾʥʠ. ʉʝʨʮʝʚʦ-
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ʨʝʛʝʥʝʨʘʪʠʚʥʘ ʤʝʜʠʮʠʥʘ: ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 14ī15 ʞʦʚʪʥʷ 2010 ʨʦʢʫ: ʪʝʟʠ 
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ʈʆɿɼɯʃ 5 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ  ʈɽɿʋʃʔʊɸʊɯɺ ʈɯɿʅʀʍ ʉʇʆʉʆɹɯɺ 

ɺɺɽɼɽʅʅʗ ɸʋʊʆʃʆɻɯʏʅʀʍ ʉʊʈʆʄɸʃʔʅʀʍ ʂʃɯʊʀʅ ɺ 

ʃɯʂʋɺɸʅʅɯ ʍɺʆʈʀʍ ʅɸ ʈɽʌʈɸʂʊɽʈʅʋ ʉʊɽʅʆʂɸʈɼɯʖ 

 

ʄʝʪʦʶ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʘʫʪʦ-ʄʉʂ.  15 ʧʘʮʽʻʥʪʘʤ 2-ʾ ʧʽʜʛʨʫʧʠ 

ʚʠʢʦʥʫʚʘʣʠ ʪʨʘʥʩʝʥʜʦʢʘʨʜʽʘʣʴʥʽ çʧʦʨʦʞʥʽè ʽʥ'ʻʢʮʽʾ, ʧʘʮʽʻʥʪʘʤ ʧʽʜʛʨʫʧʠ 5 

ʧʨʦʚʦʜʠʣʠ ʪʨʘʥʩʝʥʜʦʢʘʨʜʽʘʣʴʥʠʽ ʽʥ'ʻʢʮʽʾ ʘʫʪʦ-ʄʉʂ; 15 ʭʚʦʨʠʤ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʢʦʨʦʥʘʨʦʛʨʘʬʽʾ ʫ ʛʠʨʣʘ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʪʝʪʝʨʽʚ Judkins Left ʪʘ Judkins Right ʚʚʦʜʠʣʠ ʘʫʪʦ-ʄʉʂ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ˉ56597). ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʠʭ ʢʣʽʪʠʥ ï 50 000 000. ɺʩʽʤ ʧʘʮʽʻʥʪʘʤ ʥʘ 

ʜʘʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʫʚʘʣʠ ʢʘʪʝʪʝʨʥʝ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ 

ʢʘʨʪʫʚʘʥʥʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ Noga XP (Cordis, ʉʐɸ).  

ɺʩʽ ʧʨʦʮʝʜʫʨʠ ʚʠʢʦʥʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʝ ʣʘʙʦʨʘʪʦʨʽʾ 

Prucka Engineering (CardioLab 6,5) (GE, ʉʐɸ) ʽ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Noga 

XP. 

ʍʚʦʨʠʤ 5-ʾ ʧʽʜʛʨʫʧʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʢʘʨʪʫʚʘʥʥʷ ʃʐ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʢʘʪʝʪʝʨ Myostar (Biosense Webster, ʉʐɸ), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʽʥʪʨʘʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʘʛʝʥʪʽʚ. ʇʦʧʝʨʝʜʥʴʦ ʨʝʛʫʣʶʚʘʣʠ 

ʜʦʚʞʠʥʫ ʚʠʩʫʚʘʥʥʷ ʛʦʣʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʽʪʘʪʦʨʘ ʜʫʛʠ ʘʦʨʪʠ (ʜʦʚʞʠʥʘ 

ʚʠʩʫʥʝʥʥʷ ʛʦʣʢʠ ʩʪʘʥʦʚʠʪʴ İ ʪʦʚʱʠʥʠ ʤʽʦʢʘʨʜʘ). ɺʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ 

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʘʫʪʦʣʦʛʽʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚ ʟʦʥʠ 

ʛʽʙʝʨʥʦʚʘʥʦʛʦ ʤʽʦʢʘʨʜʘ, ʧʨʠ ʮʴʦʤʫ ʫʥʠʢʘʶʯʠ ʽʥ'ʻʢʮʽʡ ʚ ʦʙʣʘʩʪʴ ʚʝʨʭʽʚʢʠ, 

ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʧʝʨʬʦʨʘʮʽʾ ʽ ʚ ʟʦʥʫ ʨʝʻʩʪʨʘʮʽʾ 

ʧʦʪʝʥʮʽʘʣʽʚ ʧʫʯʢʘ ɻʽʩʘ ʯʝʨʝʟ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʙʣʦʢʘʜʠ ʣʽʚʦʾ ʥʽʞʢʠ (ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ˉ43994). 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʽʥ'ʻʢʮʽʡ ʢʽʥʯʠʢ ʢʘʪʝʪʝʨʘ ʚʩʪʘʥʦʚʣʶʚʘʣʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʪʽʥʮʽ ʤʽʦʢʘʨʜʘ ʃʐ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʬʣʶʦʨʦʩʢʦʧʽʾ. ʇʨʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʣʦʞʝʥʥʷ ʢʘʪʝʪʝʨʘ ʚʠʩʫʚʘʣʠ ʛʦʣʢʫ ʽ 
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ʧʨʦʚʦʜʠʣʠ ʚʚʝʜʝʥʥʷ ʢʣʽʪʠʥ (ʽʥ'ʻʢʮʽʾ). ʐʚʠʜʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 0,1 ʤʣ ʟʘ 15 ʩʝʢ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʥʫʚʘʣʠ 8-10 ʽʥ'ʻʢʮʽʡ ʧʦ 0,2 ʤʣ 

ʢʦʞʥʘ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ, ʱʦ ʚʚʦʜʠʣʠʩʴ  ʙʫʣʘ 50 000 000. 

ɺ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ 

ʙʫʣʘ ʚʠʩʫʥʫʪʘ ʛʽʧʦʪʝʟʘ, ʱʦ ʚ ʤʽʩʮʽ ʽʥ'ʻʢʮʽʡ ʤʽʦʢʘʨʜʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʥʝʦʚʘʩʢʫʣʦʛʝʥʝʟʘ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʜʝʷʢʦʤʫ ʧʦʣʽʧʰʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʭʚʦʨʠʭ ʽ ʟʥʠʞʝʥʥʶ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʘʫʪʦʣʦʛʽʯʥʠʭ ʄʉʂ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʤʫ ʚʚʝʜʝʥʥʽ (3-ʷ 

ʧʽʜʛʨʫʧʘ) 7 ʧʘʮʽʻʥʪʽʚ (46,7 %) ʚʽʜʟʥʘʯʠʣʠ ʧʦʣʽʧʰʝʥʥʷ, ʧʦ 3 ʧʘʮʽʻʥʪʘ (20 %) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʩʚʽʡ ʩʪʘʥ ʷʢ ʟʥʘʯʥʦ ʢʨʘʱʝ ʽ ʙʝʟ ʟʤʽʥ, ʪʘʢʦʞ 2 ʭʚʦʨʠʭ  

(13,3 %) ʚʽʜʟʥʘʯʠʣʠ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ. ʋʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʘʫʪʦ-ʄʉʂ ʥʝ ʙʫʣʦ. 

ʇʨʠ ʪʨʘʥʩʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʘʫʪʦ-ʄʉʂ (5-ʘ ʧʽʜʛʨʫʧʘ) 

ʫʩʢʣʘʜʥʝʥʴ, ʷʢʽ ʦʧʠʩʘʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ, ʪʘʢʽ ʷʢ ʟʣʦʷʢʽʩʥʽ ʘʨʠʪʤʽʾ, ʽʥʬʝʢʮʽʡʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ ʽ ʝʤʙʦʣʽʾ, ʥʘʤʠ ʚʽʜʤʽʯʝʥʦ ʥʝ ʙʫʣʦ.   

ʇʨʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʤʫ ʣʽʢʫʚʘʥʥʽ (1-ʘ ʧʽʜʛʨʫʧʘ) ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 

ʚʽʜʟʥʘʯʠʣʠ ʣʠʰʝ 4 ʧʘʮʽʻʥʪʽʚ (26,7 %), ʙʝʟ ʟʤʽʥ ï 6 (40 %) ʽ ʧʦʛʽʨʰʝʥʥʷ ï  

1 (6,7 %). ɿʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʥʝ ʚʽʜʤʽʪʠʚ  ʥʝ ʦʜʠʥ ʟ ʧʘʮʽʻʥʪʽʚ. ɺ ʪʝʨʤʽʥʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 3ï6 ʤʽʩʷʮʽʚ ʧʦʚʪʦʨʥʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ ʟʥʘʜʦʙʠʣʘʩʴ 7 (46,75 %) 

ʭʚʦʨʠʤ. ɺ ʮʽ ʪʝʨʤʽʥʠ ʣʝʪʘʣʴʥʽʩʪʴ ʩʢʣʘʣʘ 6,7 % (ʦʜʠʥ ʧʘʮʽʻʥʪ ʧʦʤʝʨ ʥʘ ʬʦʥʽ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʷʚʠʱ ʉʅ). 

ʋ 2-ʡ ʧʽʜʛʨʫʧʽ ʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʠʭ ʧʦʨʦʞʥʽʭ ʽʥ'ʻʢʮʽʡ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 

ʚʽʜʟʥʘʯʠʣʦ 9 (60 %) ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʙʝʟ ʟʤʽʥ ï 5 (33,3 %) ʽ ʧʦʛʽʨʰʝʥʥʷ 

ʚʠʷʚʣʝʥʦ ʫ 1 (6,7 %), ʟʥʘʯʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʥʝ ʚʽʜʤʽʯʘʚ ʞʦʜʝʥ ʧʘʮʽʻʥʪ. 

ʋʩʢʣʘʜʥʝʥʴ ʫ ʚʠʛʣʷʜʽ ʟʣʦʷʢʽʩʥʠʭ ʘʨʠʪʤʽʡ ʽ ʧʝʨʬʦʨʘʮʽʡ ʤʽʦʢʘʨʜʘ ʤʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ. ʆʜʥʘʢ, ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʦʜʠʥ ʭʚʦʨʠʡ (6,7 %) 

ʧʦʪʨʝʙʫʚʘʚ ʧʦʚʪʦʨʥʦʾ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ. 
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ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ 4-ʾ ʧʽʜʛʨʫʧʠ ʧʽʩʣʷ ʽʥʪʨʘʢʦʨʦʥʘʨʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʢʣʽʪʠʥʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʫ ʧʦʣʽʧʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʚʽʜʟʥʘʯʠʣʠ 9 

ʧʘʮʽʻʥʪʽʚ (60 %), ʙʝʟ ʟʤʽʥ ʙʫʣʦ 5 (33,3 %) ʽ ʧʦʛʽʨʰʝʥʥʷ ʚʠʷʚʣʝʥʦ ʫ 1 (6,7 %). 

ʋ ʦʜʥʦʛʦ ʭʚʦʨʦʛʦ (6,7 %) ʨʘʥʥʽʡ ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʫʩʢʣʘʜʥʠʚʩʷ 

ʨʦʟʚʠʪʢʦʤ ʤʽʢʨʦʪʨʦʪʨʦʤʙʦʟʽʚ ʩʫʜʠʥ ʟ ʨʦʟʚʠʪʢʦʤ ɯʄ, ʷʢʠʡ ʙʫʚ ʧʨʦʣʽʢʦʚʘʥʠʡ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦ. ɺ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (6,7 %) ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʫʩʢʣʘʜʥʠʚʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʧʫʣʴʩʫʶʯʦʾ ʛʝʤʘʪʦʤʠ ʚ ʟʦʥʽ ʜʦʩʪʫʧʘ ʥʘ ʩʪʝʛʥʽ, ʱʦ 

ʧʦʪʨʝʙʫʚʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ï ʫʰʠʚʘʥʥʷ ʜʝʬʝʢʪʘ 

ʩʪʝʛʥʝʚʦʾ ʘʨʪʝʨʽʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 4 ʩʪʘʥʦʚʠʣʘ 13,3 %. ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʮʽ ʭʚʦʨʽ ʥʝ ʧʽʜʜʘʚʘʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʶ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʫʪʦ-ʄʉʂ ʂʄ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ 

ʚʚʝʜʝʥʥʷ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 5.1.  

ʊʘʙʣʠʮʘ 5.1 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʫʪʦ-ʄʉʂ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʚʚʝʜʝʥʥʷ 

ʇʽʜʛʨʫʧʠ ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ɺʩʴʦʛʦ 

ʇʦʛʽʨʰʝʥʥʷ ɹʝʟ 

ʟʤʽʥ 

ʇʦʢʨʘʱʝʥʥʷ ɿʥʘʯʥʝ 

ʧʦʢʨʘʱʝʥʥʷ 

3-  ̫ 2 3 7 3 15 

5-ʘ 1 2 8 4 15 

1-ʘ 5 6 4 ï 15 

2-ʘ 1 5 9 ï 15 

4-ʘ 1 5 9 ï 15 

ɺʩʴʦʛʦ 

 

ɼʦʩʣʽʜʥʽ 3 5 15 7 30 

ʂʦʥʪʨʦʣʴ 6 11 13 ï 30 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʘʫʪʦ-ʄʉʂ ʚ ʜʚʦʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʽʜʛʨʫʧʘʭ (ʦʩʥʦʚʥʠʭ) ʟʥʘʯʥʝ ʧʦʣʽʧʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʚʽʜʟʥʘʯʠʣʠ 7 ʧʘʮʽʻʥʪʽʚ ï 23,3 %, ʧʦʣʽʧʰʝʥʥʷ ï 15 (50 %), ʙʝʟ ʟʤʽʥ ʙʫʣʦ  

5 (16,7 %) ʦʩʽʙ, ʧʦʛʽʨʰʝʥʥʷ ï ʫ 3 (10 %). ɺ ʢʦʥʪʨʦʣʴʥʠʭ ʛʨʫʧʘʭ, ʷʢ ʚʞʝ 
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ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʟʥʘʯʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ ʥʝ ʙʫʣʦ, 

ʧʦʣʽʧʰʝʥʥʷ ʚʽʜʟʥʘʯʝʥʦ ʫ 13 (43,3 %), ʙʝʟ ʟʤʽʥ ʙʫʣʠ 11 (36,7 %) ʭʚʦʨʠʭ, 

ʧʦʛʽʨʰʝʥʥʷ ʚʠʷʚʣʝʥʦ ʫ 6 (20 %). ʆʪʞʝ, ʚʠʷʚʣʝʥʘ ʷʚʥʘ ʧʝʨʝʚʘʛʘ ʫ 60 % 

ʧʘʮʽʻʥʪʽʚ ʟ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʤʠ çʧʦʨʦʞʥʽʤʠè ʚ ʧʦʨʽʚʥʷʥʥʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʤ 

ʣʽʢʫʚʘʥʥʷʤ ï 26,7 %, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʘʥʛʽʦʛʝʥʥʠʤ ʬʘʢʪʦʨʦʤ ʤʝʭʘʥʽʯʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ. 

ʋ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʽʜʛʨʫʧʘʭ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ (ʨ<0,05) 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ (ʨʠʩ. 5.1) ʧʦ ʄʽʥʥʝʩʦʪʩʴʢʤʫ ʦʧʠʪʫʚʘʣʴʥʠʢʫ 

(MLHFQ). ʋ ʧʽʜʛʨʫʧʽ ʪʨʘʥʩʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʧʦʢʘʟʥʠʢ 

ʧʦʢʨʘʱʠʚʩʷ ʥʘ 25 ʽ 16 ʙʘʣʽʚ, ʚ ʧʽʜʛʨʫʧʽ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ - ʥʘ 33 ʽ 

17 ʙʘʣʽʚ, ʚ ʧʽʜʛʨʫʧʽ ʟ çʧʦʨʦʞʥʽʤʠè ʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʠʡ ʽʥ'ʻʢʮʽʷʤʠ ʚʽʜʟʥʘʯʝʥʦ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘ 16 ʽ 10 ʙʘʣʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʯʝʨʝʟ 3 ʽ 6 ʤʽʩʷʮʽʚ. ɺ ʪʦʡ 

ʞʝ ʯʘʩ ʚ ʧʽʜʛʨʫʧʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʟʘ 3 ʤʽʩʷʮʽ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʟʤʽʥʠʣʦʩʷ, ʘ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʦʛʽʨʰʠʣʦʩʷ ʥʘ 6 ʙʘʣʽʚ. 
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ʈʠʩ.5.1. ɼʠʥʘʤʽʢʘ ʷʢʦʩʪʽ ʞʠʪʪʷ (ʚ ʙʘʣʘʭ) ʧʦ MLHF. 

 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ (ʪʘʙʣ. 5.2) ʚ ʧʽʜʛʨʫʧʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʽʜʛʨʫʧʘʭ ʢʦʥʪʨʦʣʶ ʤʠ ʥʝ ʦʪʨʠʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ (ʨ>0,05).  
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ʊʘʙʣʠʮʷ 5.2 

ɼʠʥʘʤʽʢʘ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ ʫ ʭʚʦʨʠʭ ʟ ɯʍʉ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʽʜʛʨʫʧʘʭ 

 ʇʽʜʛʨʫʧʠ 

ɼʦ ʚʚʝʜʝʥʥʷ ʏʝʨʝʟ 3 

ʤʽʩʷʮʽ 

ʏʝʨʝʟ 6 

ʤʽʩʷʮʽʚ 

ʈ 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 

ʌʂ ɯɯ 5-ʘ. 5 8,33 6 10,0 4 6,66 >0,05 

3-  ̫ 0 0 1 1,66 1 1,66 >0,05 

2-ʘ 0 0 0 0 1 1,66 >0,05 

1-ʘ 3 5,0 2 3,33 0 0 >0,05 

ʌʂ ɯɯɯ 5-ʘ 7 11,66 7 11,66 8 13,33 >0,05 

3-  ̫ 8 13,33 8 13,33 7 11,66 >0,05 

2-ʘ 11 18,33 11 18,33 11 18,33 >0,05 

1-ʘ 9 15,0 10 16,66 8 13,33 >0,05 

ʌʂ IV 5-ʘ. 3 5,0 2 3,33 3 5,0 >0,05 

3-  ̫ 7 11,66 6 10,0 7 11,66 >0,05 

2-ʘ 4 6,66 4 6,66 3 5,0 >0,05 

1-ʘ 3 5,0 3 5,0 7 11,66 >0,05 

ɺʩɹʦʛʦ 60 100,0 60 100,0 60 100,0 >0,05 

 

ʊʨʘʥʩʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʄʉʂ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ 2 ʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʌʂ 4, ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʟ ʌʂ 3 ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ (ʨʠʩ. 5.2). ʆʜʥʘʢ, ʯʝʨʝʟ 

6 ʤʽʩʷʮʽʚ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ4 ʥʽʯʦʛʦ ʥʝ ʟʤʽʥʠʣʦʩʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 3 

ʤʽʩʷʯʥʠʤ ʪʝʨʤʽʥʦʤ, ʦʜʥʘʢ ʾʭ ʯʠʩʣʦ ʙʫʣʦ ʤʝʥʰʝ, ʥʽʞ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ.  

ʇʘʮʽʻʥʪʽʚ ʟ ʌʂ 2 ʩʪʘʚʘʣʦ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, 

ʘʣʝ ʤʝʥʰʝ, ʥʽʞ ʚ ʪʝʨʤʽʥ 3 ʤʽʩʷʮʽ.  ɿʨʦʩʪʘʣʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ3.  ʊʘʢʠʤ 

ʯʠʥʦʤ, ʢʣʽʪʠʥʥʘ ʢʘʨʜʽʦʤʽʦʧʣʘʩʪʽʢʘ, ʚʠʢʦʥʘʥʘ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʘʫʪʦ-ʄʉʂ 

ʪʨʘʥʩʝʥʜʦʢʘʨʜʽʘʣʴʥʦ ʧʦʢʨʘʱʫʻ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʭʚʦʨʠʭ ʽ ʟʥʠʞʫʻ ʌʂ 

ʩʪʝʥʦʢʘʨʜʽʾ. 
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ʈʠʩ 5.2. ɼʠʥʘʤʽʢʘ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ ʧʨʠ ʪʨʘʥʩʝʥʜʦʤʽʦʢʘʨʜʘ̔ʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ʘʫʪʦ-ʄʉʂ. 

 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʌʂ ʚ ʧʽʜʛʨʫʧʽ ʟ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʤ ʣʽʢʫʚʘʥʥʷʤ 

(ʨʠʩ. 5.3) ʟʘʟʥʘʯʝʥʦ, ʱʦ ʚʞʝ ʜʦ 3 ʤʽʩʷʯʥʦʛʦ ʪʝʨʤʽʥʫ ʟʨʦʩʪʘʣʘ ʢʽʣʴʢʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ 3 ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ 2, ʯʠʩʣʦ ʭʚʦʨʠʭ ʟ ʌʂ4 

ʟʘʣʠʰʘʣʦʩʷ ʥʝʟʤʽʥʥʠʤ.  ʆʜʥʘʢ, ʜʦ 6 ʤʽʩʷʯʥʦʛʦ ʪʝʨʤʽʥʫ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʟ ʌʂ 

2 ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʽ ʟʨʦʩʪʘʣʦ ʯʠʩʣʦ ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ 4. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ ʣʽʢʫʚʘʥʥʷ ʩʪʝʥʦʢʘʨʜʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʭʚʦʨʠʭ ʽ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʣʘʩʫ ʩʪʝʥʦʢʘʨʜʽʾ. 
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ʈʠʩ. 5.3. ɼʠʥʘʤʽʢʘ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ ʧʨʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 
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ʇʨʠ ʚʠʚʯʝʥʥʽ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ ʚ ʧʽʜʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ çʧʦʨʦʞʥʽʤʠè 

ʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʠʤʠ ʽʥ'ʻʢʮʽʷʤʠ ʚ 3-ʤʽʩʷʯʥʠʡ ʪʝʨʤʽʥʽ  ʥʘʤʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ.  ʆʜʥʘʢ, ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ 4 ʽ ʧʦʷʚʘ ʭʚʦʨʠʭ ʟ ʌʂ 2, ʯʠʩʣʦ ʧʘʮʽʻʥʪʽʚ ʟ ʌʂ 3 ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʟʤʽʥʶʚʘʣʦʩʷ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʙʽʯʥʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʰʘ ʛʽʧʦʪʝʟʘ, ʱʦ ʚ 

ʤʽʩʮʽ ʽʥ'ʻʢʮʽʡ ʤʽʦʢʘʨʜʘ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʩʫʜʠʥʠ, ʷʢʽ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

ʧʦʢʨʘʱʫʶʪʴ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʤʽʦʢʘʨʜʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʣʽʧʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʠʭ ʽ ʟʥʠʞʝʥʥʷ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ (ʨʠʩ. 5.4). 
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ʈʠʩ. 5.4. ɼʠʥʘʤʽʢʘ ʌʂ ʩʪʝʥʦʢʘʨʜʽʾ ʧ̔ ʩʣʷ ʚʠʢʦʥʘʥʥʷ çʧʦʨʦʞʥʽʭè 

ʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʠʭ ʥ̔'̒ʢʮ̔ʡ. 

   

ɿʤʝʥʰʝʥʥʷ ʧʨʦʷʚʽʚ ʉʅ ʽ ʟʥʠʞʝʥʥʷ ʌʂ ʧʦ NYHA (ʪʘʙʣ. 5.3) ʥʘʤʠ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʫ ʧʘʮʽʻʥʪʽʚ ʧʽʜʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʚ ʧʽʜʛʨʫʧʽ 

ʪʨʘʥʩʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʘʫʪʦ-ʄʉʂ ʝʬʝʢʪ ʫʪʨʠʤʫʚʘʚʩʷ ʧʨʦʪʷʛʦʤ 

3ï6 ʤʽʩʷʮʽʚ (ʨ<0,05), ʘ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʤʫ  ʚʚʝʜʝʥʥʽ ï ʜʝʱʦ ʤʝʥʰʝ:  

2ï4 ʤʽʩʷʮʽ (ʨ<0,05). 

 

 

 

 




