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ʇʫʱʠʥʦ 2025 



2 

 

ʆɻʃɸɺʃɽʅʀɽ 

ɺɺɽɼɽʅʀɽéééééééééééééééééééééééééééééééééé..5 

ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓéééééééééééééééééééééééé..15 

1.1 ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʭʠʨʫʨʛʠʷ ................................................................. 15 

1.1.1 ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ........................................................................... 17 

1.1.2 ɹʠʦʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ .............................................................................................. 18 

1.1.3 ʂʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʧʨʦʪʝʟʥʳʭ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ................. 20 

1.2 ʂʩʝʥʦʧʝʨʠʢʘʨʜ ʢʘʢ ʦʩʥʦʚʥʘʷ ʪʢʘʥʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʙʠʦʧʨʦʪʝʟʦʚ ....................................................................................................................................... 22 

1.2.1 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʧʝʨʠʢʘʨʜʘ ...... 24 

1.3 ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ .................................................................................................................................. 26 

1.3.1 ʉʰʠʚʘʥʠʝ, ʬʠʢʩʘʮʠʷ ʠ ʧʦʩʪʬʠʢʩʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ............ 28 

1.3.1.1 ɻʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ .................................................................................................... 30 

1.3.1.2 ʂʘʨʙʦʜʠʠʤʠʜʳ ............................................................................................................... 34 

1.3.1.3 ɻʝʥʠʧʠʥ .......................................................................................................................... 34 

1.3.1.4 ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʬʠʢʩʘʮʠʠ, ʢʘʢ ʩʧʦʩʦʙʳ ʧʦʜʘʚʣʝʥʠʷ ʢʘʣʴʮʠʥʦʟʘ ............. 35 

1.3.2 ɼʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢʘʢ ʩʧʦʩʦʙ ʧʦʜʘʚʣʝʥʠʷ 

ʢʘʣʴʮʠʥʦʟʘ ..................................................................................................................................... 36 

1.3.2 ɼʝʣʠʧʠʜʠʟʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʩʧʦʩʦʙ ʧʦʜʘʚʣʝʥʠʷ 

ʢʘʣʴʮʠʥʦʟʘ ..................................................................................................................................... 39 

1.4 ʉʪʨʫʢʪʫʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ....................................................... 40 

1.4.1 ʂʘʣʴʮʠʥʦʟ ʢʘʢ ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʪʨʫʢʪʫʨʥʦʡ 

ʜʝʛʝʥʝʨʘʮʠʠ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ................................................................................ 41 

1.5 ʄʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ......................................................................................... 44 

1.5.1 ɻʣʫʪʘʨʘʣʴʜʝʛʠʜ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ ............................ 44 

1.5.2 ʀʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ ......................................... 46 

1.5.2.1 ʈʦʣʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʠʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʢʘʣʴʮʠʥʦʟʝ .................. 48 

1.5.2.2 ʈʦʣʴ ʪʢʘʥʝʚʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʠʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʢʘʣʴʮʠʥʦʟʝ ................... 49 

1.5.2.3 ʈʦʣʴ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʠʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʢʘʣʴʮʠʥʦʟʝ .................................... 50 

1.5.3 ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʬʦʩʬʦʣʠʧʠʜʘʤʠ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ .......................... 51 

1.5.3 ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ 

ʢʘʣʴʮʠʥʦʟʘ ..................................................................................................................................... 52 

1.5.3.1 ʇʦʚʨʝʞʜʝʥʠʝ ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ............ 54 

1.5.3.2 ʇʦʚʨʝʞʜʝʥʠʝ ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʝʣʠʧʠʜʠʟʘʮʠʠ ................... 55 



3 

 

ɻʃɸɺɸ 2. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓéééééééééééééééééééééé..57 

2.1 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ................................................................................................ 57 

2.2 ɸʥʘʣʠʟ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ................................................................. 57 

2.3 ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼʅʂ ʚ ʪʢʘʥʠ .................................................... 58 

2.4 ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʧʦʣʫʯʝʥʠʝ  ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ......................................................................................... 58 

2.5 ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ p.serosum ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ....... 61 

2.6 ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ................................................................................................................................ 62 

2.7 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ in vitro ʠʩʩʣʝʜʦʚʘʥʠʡ ........ 63 

2.8 ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ in vitro ʠʩʩʣʝʜʦʚʘʥʠʡ .................... 63 

2.9 ʇʦʣʫʯʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ................................................... 64 

2.10 ɸʥʘʣʠʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ ................................................................... 64 

2.11 ɸʥʘʣʠʟ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ ................................................................... 64 

2.12 ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʪʝʨʠʘʣʦʚ ..................................... 65 

2.13 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ............................................................................................... 65 

2.14 ʄʦʜʝʣʴ ʧʦʜʢʦʞʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ........................................................................................... 65 

2.15 ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ .......................................................................................................... 67 

2.15.1 ʌʠʢʩʘʮʠʷ ʪʢʘʥʠ .................................................................................................................. 67 

2.15.2 ʇʦʣʫʯʝʥʠʝ ʢʨʠʦʩʨʝʟʦʚ ....................................................................................................... 67 

2.15.3 ʆʢʨʘʰʠʚʘʥʠʝ ʢʨʠʦʩʨʝʟʦʚ .................................................................................................. 68 

2.16 ɻʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ............................................................................................. 69 

2.17 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʥʦʨʤʦʢʘʣʴʮʠʝʤʠʠ in vitro ............................................................. 71 

2.18 ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ .................................................... 72 

2.19 ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ............................................................................................................ 73 

ɻʃɸɺɸ 3. ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ.......éééééééééééééééééé74 

3.1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ................................................................................................... 74 

3.1.1 ʊʦʧʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘʪʠʚʥʦʛʦ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʢʘʥʠ ............................................................................ 74 

3.1.2 ɸʥʘʣʠʟ ʧʦʚʨʝʞʜʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ p.serosum ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ..................... 79 

3.1.3 ɸʥʘʣʠʟ ʧʦʚʨʝʞʜʝʥʠʡ ʬʠʙʨʠʣʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ..................... 81 



4 

 

3.1.4 ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ............................................................................................... 86 

3.2 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘ 

ʠʥʠʮʠʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʘʢʪʠʚʥʦʛʦ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ......................................................................................... 89 

3.2.1 ɸʥʘʣʠʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro ...................................................... 89 

3.2.2 ɸʥʘʣʠʟ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro ...................................................... 91 

3.2.3 ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ............................... 92 

3.2.5 ʀʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʨʝʮʠʧʠʝʥʪ-ʟʘʚʠʩʠʤʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ in vivo ................... 93 

3.2.6 ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʢʣʦʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢ ʘʢʪʠʚʥʦʤʫ ʢʘʣʴʮʠʥʦʟʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ............................................................................................. 103 

3.3 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘ 

ʠʥʠʮʠʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʧʘʩʩʠʚʥʦʛʦ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ....................................................................................... 109 

3.3.1 ʀʟʫʯʝʥʠʝ ʧʘʩʩʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣ-ʟʘʚʠʩʠʤʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro .................................................... 109 

3.3.2 ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʢʣʦʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢ ʧʘʩʩʠʚʥʦʤʫ (ʥʝʟʘʚʠʩʠʤʦʤʫ ʦʪ ʢʣʝʪʦʢ) ʢʘʣʴʮʠʥʦʟʫ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ................................................ 111 

3.4 ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚééééééééééééé....113 

ɿɸʂʃʖʏɽʅʀɽééééééééééééééééééééééééééééééé.....114 

ɺʓɺʆɼʓééééééééééééééééééééééééééééééééééé117 

ʇʈɸʂʊʀʏɽʉʂʀɽ ʈɽʂʆʄɽʅɼɸʎʀʀéééééééééééééééééééééé118 

ʉʇʀʉʆʂ ʋʉʃʆɺʅʓʍ ʉʆʂʈɸʑɽʅʀʁééééééééééééééééééééé119 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓééééééééééééééééééééééééééé...121 

 

  



5 

 

ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 2022 

ʛʦʜʫ, ʝʞʝʛʦʜʥʦ ʚʦ ʚʩʸʤ ʤʠʨʝ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʝʝ 290 ʪʳʩʷʯ ʦʧʝʨʘʮʠʡ ʧʦ ʟʘʤʝʥʝ ʩʝʨʜʝʯʥʳʭ 

ʢʣʘʧʘʥʦʚ [1]. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʢ 2050 ʛʦʜʫ ʵʪʦ ʯʠʩʣʦ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 850 ʪʳʩʷʯ [1, 2]. 

ɿʘʤʝʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʩʝ ʪʠʧʳ ʢʣʘʧʘʥʦʚ, ʦʜʥʘʢʦ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʧʨʦʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʠʤʝʥʥʦ ʟʘʤʝʥʘ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʦʪʝʟ [3]. ʄʝʭʘʥʠʯʝʩʢʠʝ 

ʧʨʦʪʝʟʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʠʪʘʥ, ʫʛʣʝʨʦʜ ʠʣʠ ʧʠʨʦʫʛʣʝʨʦʜ. 

ʆʥʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʚʩʶ ʞʠʟʥʴ ʠ ʦʯʝʥʴ ʜʦʣʛʦʚʝʯʥʳ [4]. ʆʜʥʘʢʦ ʠʭ ʫʩʪʘʥʦʚʢʘ ʥʝʦʪʲʝʤʣʝʤʦ 

ʩʚʷʟʘʥʘ ʩ ʧʦʞʠʟʥʝʥʥʳʤ ʧʨʠʝʤʦʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʘʨʬʘʨʠʥ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ ʥʘ ʞʝʩʪʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ [5]. 

ʉ 1960-ʭ ʛʦʜʦʚ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʙʠʦʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ 

ʩʝʨʜʮʘ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩʥʘʯʘʣʘ ʥʘ ʦʩʥʦʚʝ ʘʣʣʦ- ʠ ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʘ ʟʘʪʝʤ ʠʟ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʛʝʥʥʳʭ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ (ʧʝʨʠʢʘʨʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ) ʙʠʦʤʘʪʝʨʠʘʣʦʚ [6, 7]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ, ʙʠʦʧʨʦʪʝʟʳ ʥʝ ʪʨʝʙʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ, ʦʙʣʘʜʘʶʪ ʣʫʯʰʠʤʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʩʧʦʩʦʙʥʳ ʢ ʨʝʵʥʜʦʪʝʣʠʟʘʮʠʠ [8]. ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʛʠʙʢʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ) ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʪʨʘʥʩʢʘʪʝʪʝʨʥʳʝ 

ʪʝʭʥʠʢʠ ʟʘʤʝʥʳ ʩʝʨʜʝʯʥʳʭ ʢʣʘʧʘʥʦʚ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ 

ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʦʡ ʦʧʝʨʘʮʠʝʡ ʥʘ ʩʝʨʜʮʝ [2]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʡ ʧʨʦʛʨʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ, ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʦ ʩʠʭ ʧʦʨ ʯʘʱʝ ʩʢʣʦʥʷʶʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ [9]. ɺ ʨʫʢʦʚʦʜʩʪʚʘʭ çAHA/ACCè 

(American Heart Association/American College of Cardiology) ʠ çESC/EACTSè (European 

Society of Cardiology/European Association for Cardio-Thoracic Surgery) ʧʦ ʟʘʤʝʥʝ ʩʝʨʜʝʯʥʳʭ 

ʢʣʘʧʘʥʦʚ ʦʪ 2017 ʛʦʜʘ ʫʢʘʟʘʥʦ, ʯʪʦ ʙʠʦʧʨʦʪʝʟ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʦʣʴʢʦ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʣʫʯʘʷʭ: ʝʩʣʠ ʧʘʮʠʝʥʪ ʩʪʘʨʰʝ 65 ʣʝʪ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʦʪʝʟʘ ʚ ʘʦʨʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠʣʠ 

ʩʪʘʨʰʝ 70 ʣʝʪ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʦʪʝʟʘ ʚ ʤʠʪʨʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ; ʝʩʣʠ ʦʞʠʜʘʝʤʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10 ʣʝʪ [10, 11]. 

ʊʘʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʙʠʦʧʨʦʪʝʟʦʚ 

ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 10-15 ʣʝʪ [4]. ʇʦ ʠʩʪʝʯʝʥʠʠ ʜʘʥʥʦʛʦ ʩʨʦʢʘ 

ʪʨʝʙʫʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʜʣʷ ʟʘʤʝʥʳ ʫʪʨʘʪʠʚʰʝʛʦ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʪʝʟʘ, ʢʦʪʦʨʦʝ ʥʝʩʸʪ ʚ ʩʝʙʝ ʚʳʩʦʢʠʝ ʨʠʩʢʠ ʜʣʷ ʧʘʮʠʝʥʪʘ. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʢʣʘʧʘʥʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ [12]. ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ 

ʨʠʩʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʟʘʤʝʥʳ ʙʠʦʧʨʦʪʝʟʘ ʚʩʣʝʜʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʢʣʘʧʘʥʥʦʡ 

ʜʝʛʝʥʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 50% ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 20 ʣʝʪ [13]. ʇʨʠ ʵʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʤʝʥʥʦ ʘʩʝʧʪʠʯʝʩʢʠʡ ʢʘʣʴʮʠʥʦʟ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʢʣʘʧʘʥʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ [14]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝʨʝʰʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʦʪʝʟʦʚ 

ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʘʞʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ 

ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ [15, 16, 17], ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʞʠʟʥʝʥʥʦʛʦ ʧʨʠʝʤʘ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʥʘʢʣʘʜʳʚʘʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʨʫʜʦʩʧʦʩʦʙʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟ ʥʠʭ ʩʚʷʟʘʥʥʳ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʘʧʨʷʞʝʥʥʳʝ 

ʠ ʩʧʦʨʪʠʚʥʳʝ ʧʨʦʬʝʩʩʠʠ), ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʠ ʨʦʜʦʚ [11]. ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʠʘʙʝʪ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʛʝʤʦʬʠʣʠʷ ʠ ʜʨ., ʠʤʝʶʱʠʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʪʘʢʞʝ 

ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ. ɺʥʝʜʨʝʥʠʝ ʚ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ ʭʠʨʫʨʛʠʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʮʝʜʫʨ ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʠ 

ʠʤʧʣʘʥʪʘʮʠʠ ʙʝʩʰʦʚʥʳʭ ʢʣʘʧʘʥʦʚ (ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ 

ʪʝʭʥʠʢʠ çʢʣʘʧʘʥ ʚ ʢʣʘʧʘʥʝè) ʪʘʢʞʝ ʩʢʣʦʥʷʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʨʫʨʛʦʚ ʠ ʧʘʮʠʝʥʪʦʚ 

ʚ ʩʪʦʨʦʥʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ [18]. 

ʇʦʤʠʤʦ ʰʠʨʦʢʦʛʦ ʨʷʜʘ ʦʧʝʨʘʮʠʡ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʝʨʜʝʯʥʳʭ ʢʣʘʧʘʥʦʚ, ʧʨʦʙʣʝʤʘ 

ʢʘʣʴʮʠʥʦʟʘ ʘʢʪʫʘʣʴʥʘ ʠ ʜʣʷ ʜʨʫʛʠʭ ʧʨʦʮʝʜʫʨ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʝ ʙʠʦʤʘʪʝʨʠʘʣʳ: ʟʘʢʨʳʪʠʝ ʫʰʢʘ ʣʝʚʦʛʦ 

ʧʨʝʜʩʝʨʜʠʷ, ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʝ ʣʝʯʝʥʠʝ ʘʥʝʚʨʠʟʤʳ ʘʦʨʪʳ, ʟʘʤʝʥʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʩʦʩʫʜʠʩʪʳʭ ʠ ʚʝʥʦʟʥʳʭ ʢʦʥʜʫʠʪʦʚ, ʟʘʧʣʘʪʦʯʥʘʷ ʘʥʛʠʦʧʣʘʩʪʠʢʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ 

ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʤʥʦʛʦʝ ʜʨ. [19, 20, 21]. ɺ ʩʚʝʪʝ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, 

ʚʳʷʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʝʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʥʝʩʦʤʥʝʥʥʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʟʘʜʘʯʝʡ. 

ʕʪʠʦʣʦʛʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʙʠʦʧʨʦʪʝʟʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʷʩʥʘ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ: (1) ʘʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ (ʨʝʮʠʧʠʝʥʪ-ʟʘʚʠʩʠʤʳʡ ʠʣʠ ʘʢʪʠʚʥʳʡ ʢʘʣʴʮʠʥʦʟ) ʠ 

(2) ʧʘʩʩʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ (ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʠʣʠ ʧʘʩʩʠʚʥʳʡ ʢʘʣʴʮʠʥʦʟ) [22]. 



7 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʛʠʧʦʪʝʟʳ ʠʥʠʮʠʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʚʢʣʶʯʘʶʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 

ʨʝʮʠʧʠʝʥʪʘ (ʠʥʬʠʣʴʪʨʘʮʠʷ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, 

ʭʝʤʦʢʠʥʦʚ ʠ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ ʠ ʟʘʧʫʩʢ ʤʝʭʘʥʠʟʤʦʚ ʧʦ ʪʠʧʫ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ (ɺʂʄ) ʧʨʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ) ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʪʢʘʥʝʡ 

(ʦʢʠʩʣʝʥʠʝ ʣʠʧʦʧʨʦʪʝʠʥʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʥʠʩʪʳʭ ʢʣʝʪʦʢ ʠ ʢʘʣʴʮʠʬʠʢʘʮʠʷ ʧʦ ʪʠʧʫ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ) [22]. 

ʇʘʩʩʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʢʣʶʯʘʶʪ ʪʨʠ ʛʠʧʦʪʝʟʳ ʠ ʪʨʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʥʠʤʠ ʧʦʜʭʦʜʘ 

ʧʦʜʘʚʣʝʥʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ: (1) ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʮʝʥʪʨʦʚ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʥʘ 

ʢʣʝʪʢʘʭ ʜʦʥʦʨʘ ʠ ʢʣʝʪʦʯʥʦʤ ʜʝʙʨʠʩʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʢ 

ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, (2) ʟʘʨʦʞʜʝʥʠʝ ʷʜʝʨ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʬʦʩʬʘʪʦʚ ʢʘʣʴʮʠʷ ʥʘ ʦʩʪʘʚʰʠʭʩʷ ʚ ʤʘʪʨʠʢʩʝ ʬʦʩʬʦʣʠʧʠʜʘʭ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʦʣʥʦʛʦ ʠʭ ʫʜʘʣʝʥʠʷ ʠʟ ʤʘʪʨʠʢʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʠʨʪʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʢʘʣʴʮʠʥʦʟʘ ʠ (3) ʠʟʤʝʥʝʥʠʝ 

ʢʦʥʬʦʨʤʘʮʠʠ ʤʦʣʝʢʫʣ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʘʬʬʠʥʥʦʩʪʠ ʢ ʬʦʩʬʘʪʘʤ 

ʢʘʣʴʮʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʡ ʛʠʙʝʣʠ 

ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ ʚʩʣʝʜʩʪʚʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʠʢ ʧʦʜʘʚʣʝʥʠʷ ʨʝʘʢʪʠʚʥʦʩʪʠ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʟʘ ʩʯʝʪ ʠʥʘʢʪʠʚʘʮʠʠ ʩʚʦʙʦʜʥʳʭ 

ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ ʢʘʢ ʩʧʦʩʦʙ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ɻɸ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʥʦʟʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʥʝʝ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ ʀʥʩʪʠʪʫʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʘ ʪʝʦʨʠʷ ʦ ʪʦʤ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʘʛʝʥʦʚʳʭ ʠ 

ʵʣʘʩʪʠʥʦʚʳʭ ʚʦʣʦʢʦʥ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʩʦʩʫʜʦʚ ʠ 

ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʜʝʮʝʣʣʣʶʣʷʨʠʟʘʮʠʠ ʧʨʦʚʦʮʠʨʫʝʪ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ (ʧʘʩʩʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʢʘʣʴʮʠʥʦʟʘ ʩʦʩʫʜʦʚ ʵʣʘʩʪʠʯʝʩʢʦʛʦ 

ʪʠʧʘ) [23]. ʊʘʢʞʝ, ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ 

ʩʦʭʨʘʥʝʥʠʝ ʥʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ ʥʘ ʙʠʦʤʘʪʝʨʠʘʣʳ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, 

ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʨʝʮʠʧʠʝʥʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ [24, 25, 26, 27], ʯʪʦ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ 

ʚʳʰʝ, ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʘʢʪʠʚʥʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʜʘʞʝ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ɺʂʄ-ʤʘʪʝʨʠʘʣʳ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʩʪʦʡʯʠʚʳ ʢ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʠʥʝʨʪʥʳʤʠ [2], ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʭʦʜʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʨʝʮʠʧʠʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʭʦʜʝ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʘʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʤʤʫʥʥʦʡ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʨʝʮʠʧʠʝʥʪʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʪʢʨʳʪʠʶ ʢʘʣʴʮʠʡ-ʩʚʷʟʳʚʘʶʱʠʭ 

ʩʘʡʪʦʚ ʥʘ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʦʣʦʢʥʘʭ ʢʦʣʣʘʛʝʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʦʙʣʝʛʯʝʥʠʝ ʠʭ ʢʘʣʴʮʠʬʠʢʘʮʠʠ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʢʦʩʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʫʢʘʟʳʚʘʶʱʠʭ, ʯʪʦ 

ʧʦʚʨʝʞʜʝʥʠʝ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ, ʜʘʥʥʦʛʦ ʧʨʷʤʦʛʦ 

ʫʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʠʧʦʪʝʟʳ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʫʩʪʦʷʚʰʠʤʩʷ ʩ 70-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʵʪʘʧʫ ʦʙʝʩʢʣʝʪʦʯʠʚʘʥʠʷ ʭʠʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʢʨʦʩʩ-

ʩʰʠʚʘʶʱʠʤʠ ʘʛʝʥʪʘʤʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜʦʤ) ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʩʣʝʜʫʶʱʝʝ 

ʧʦʚʨʝʞʜʝʥʠʝ ʤʘʪʨʠʢʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʝʨʛʝʥʪʘʤʠ) ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʪʨʠʢʩ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʥʝʧʦʚʨʝʞʜʝʥʥʳʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʳʭ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʠʭ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʢʘʣʴʮʠʥʦʟʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ [28, 29]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʭʦʜʝ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʢʘʢ ʧʘʩʩʠʚʥʳʭ, ʪʘʢ ʠ ʘʢʪʠʚʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʢʘʣʴʮʠʥʦʟʘ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʮʝʣʴ ʠ ʟʘʜʘʯʠ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺʳʷʚʠʪʴ ʨʦʣʴ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʚ 

ʠʥʠʮʠʘʮʠʠ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʭ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ; 

2. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʨʦʮʝʩʩ rʟʘʚʠʩʠʤʦʛʦ ʦʪ ʢʣʝʪʦʢ 

(ʘʢʪʠʚʥʦʛʦ) ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ; 

3. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʨʦʮʝʩʩ r ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ 

ʢʣʝʪʦʢ (ʧʘʩʩʠʚʥʦʛʦ) ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ; 

4. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʨʠʢʩ-

ʩʙʝʨʝʛʘʶʱʠʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʭ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

 

ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʢʘʢ 

ʘʢʪʠʚʥʦʛʦ, ʪʘʢ ʠ ʧʘʩʩʠʚʥʦʛʦ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩʦ ʩʪʝʧʝʥʴʶ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ. ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢʚʘʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ɺʧʝʨʚʳʝ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʮʠʠ ʪʦʢʩʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩʦ ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ. ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʦʢʘʣʴʮʠʝʤʠʠ, ʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʩʦʨʙʮʠʠ ʢ ʚʥʝʢʣʝʪʦʯʥʦʤʫ ʤʘʪʨʠʢʩʫ ʢʘʣʴʮʠʡ-ʬʦʩʬʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʣʴʙʫʤʠʥ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʠ 

ʯʪʦ ʩʪʝʧʝʥʴ ʝʛʦ ʦʩʘʞʜʝʥʠʷ ʪʘʢʞʝ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩʦ ʩʪʝʧʝʥʴʶ 

ʧʦʚʨʝʞʜʝʥʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʪʦʨʩʢʠʝ ʤʝʪʦʜʳ ʤʘʪʨʠʢʩ-ʩʙʝʨʝʛʘʶʱʠʭ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʦʙʨʘʙʦʪʦʢ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʷʛʢʠʭ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʩʦʭʨʘʥʝʥʠʝ ʠʥʪʘʢʪʥʦʩʪʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʧʝʨʠʢʘʨʜʘ, ʨʘʜʠʢʘʣʴʥʦ ʧʦʚʳʰʘʝʪ 
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ʫʩʪʦʡʯʠʚʦʩʪʴ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢ ʨʘʟʚʠʪʠʶ ʢʘʢ ʘʢʪʠʚʥʦʛʦ, ʪʘʢ ʠ 

ʧʘʩʩʠʚʥʦʛʦ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʝʨʚʦʧʨʠʯʠʥʘʭ ʠ 

ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʜʣʷ ʦʮʝʥʢʠ ʩʢʣʦʥʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʦʚ ʢ ʘʢʪʠʚʥʦʤʫ ʠ ʧʘʩʩʠʚʥʦʤʫ ʢʘʣʴʮʠʥʦʟʫ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʢʘʣʴʮʠʬʠʣʘʢʩʠʠ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʏʘʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠʤʝʝʪ ʧʨʷʤʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʘ ʠʤʝʥʥʦ: ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʩʢʣʶʯʠʪʴ ʠʟ 

ʧʨʦʪʦʢʦʣʦʚ ʦʙʨʘʙʦʪʢʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʜʦʜʝʮʠʣʩʫʣɹʬʘʪ ʥʘʪʨʠʷ, 

ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ ʠ ʩʧʠʨʪʳ (ʦʩʦʙʝʥʥʦ ʠʟʦʧʨʦʧʠʣʦʚʳʡ) ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ; 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʪʨʠʢʩ-ʩʙʝʨʝʛʘʶʱʠʝ ʤʝʪʦʜʳ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ 

ʠʥʪʘʢʪʥʦʩʪʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʧʝʨʠʢʘʨʜʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʣʣʘʛʝʥʘ. ʇʨʦʚʝʜʝʥʥʘʷ 

ʨʘʙʦʪʘ ʤʦʞʝʪ ʚʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʩʦʟʜʘʥʠʷ ʢʘʣʴʮʠʥʦʟ-

ʨʝʟʠʩʪʝʥʪʥʳʭ ʜʦʣʛʦʚʝʯʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʙʠʦʧʨʦʪʝʟʦʚ ʠ ʠʤʧʣʘʥʪʘʪʦʚ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʣʝʞʘʪʴ ʧʨʠʥʮʠʧ ʤʘʪʨʠʢʩ-ʩʙʝʨʝʛʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʢʣʝʪʦʯʥʦʡ 

ʙʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʠ ʙʠʦʬʠʟʠʢʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʘ ʪʘʢʞʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʙʝʣʢʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ (ʢʦʣʣʘʛʝʥ ʠ ʵʣʘʩʪʠʥ) ʠ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʝʪʦʢ ʩ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʤʠ ʙʠʦʤʘʪʝʨʠʘʣʘʤʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ in vitro ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ 

ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʶʱʠʭ ʧʨʦʪʦʯʥʫʶ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʶ 

ʠ ʘʜʩʦʨʙʮʠʦʥʥʫʶ ʩʧʝʢʪʨʦʩʢʦʧʠʶ.  
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ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢ ʘʢʪʠʚʥʦʤʫ (ʟʘʚʠʩʠʤʦʤʫ ʦʪ ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ) ʢʘʣʴʮʠʥʦʟʫ ʠʩʧʦʣʴʟʦʚʘʣʠ in 

vivo ʤʦʜʝʣʴ ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ (ʧʦʜʢʦʞʥʦʡ) ʠʤʧʣʘʥʪʘʮʠʠ (ISO 10993-6-2023) ʥʘ ʩʨʦʢ 8 

ʥʝʜʝʣʴ (ʜʣʷ ʦʮʝʥʢʠ ʢʣʝʪʦʯʥʦ-ʨʝʟʦʨʙʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʝʛʨʘʜʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ) ʠ 

ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ 24 ʥʝʜʝʣʠ (ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʦʪʩʨʦʯʝʥʥʦʛʦ ʢʘʣʴʮʠʥʦʟʘ). ʆʮʝʥʢʫ 

ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʨʛʘʥʠʟʤʦʤ ʨʝʮʠʧʠʝʥʪʘ ʠ ʠʭ ʢʘʣʴʮʠʬʠʢʘʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢ ʧʘʩʩʠʚʥʦʤʫ ʢʘʣʴʮʠʥʦʟʫ ʫʩʣʦʚʠʷ ʥʦʨʤʦʢʘʣʴʮʠʝʤʠʠ ʤʦʜʝʣʠʨʦʚʘʣʠ in vitro ʠ 

ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʦʩʘʞʜʝʥʥʦʛʦ ʢʘʣʴʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʠ 

ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʜʝʧʦʟʠʪʳ ʢʘʣʴʮʠʷ.  

ʆʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ImageJ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ANOVA. 

ʂʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python 3 (ʚʝʨ. 3.10.10) ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Spyder (v. 5.4.1) ʩ ʙʠʙʣʠʦʪʝʢʘʤʠ 

Pandas (v. 1.5.2), Numpy (v.1.24.2) ʠ Scipy (v. 1.5.2) ʠ Scipy (v. 1.5.2). 1.10.0). 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

 

1. ʆʙʨʘʙʦʪʢʘ ʢʩʝʥʦʛʝʥʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʘʛʝʥʪʦʚ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʪʦʢʦʣʘʭ, ʪʘʢʠʭ ʢʘʢ 1% 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ, ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʩʚʳʰʝ 50%, ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ ʚ ʣʶʙʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜ ʙʦʣʝʝ 0,2%, ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. 

2. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ (ʟʘʚʠʩʠʤʦʛʦ ʦʪ ʢʣʝʪʦʢ) ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʢʣʝʪʦʯʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʨʝʟʦʨʙʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ 

ʨʘʟʚʠʪʠʝ ʫʪʠʣʠʟʘʮʠʦʥʥʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ. 

3. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʩʩʠʚʥʦʛʦ (ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ ʢʣʝʪʦʢ) ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ 
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ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʩʦʨʙʮʠʠ ʢʘʣʴʮʠʡ-ʬʦʩʬʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʘʣʴʙʫʤʠʥʦʤ ʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʨʠʢʩ-ʩʙʝʨʝʛʘʶʱʝʛʦ ʤʝʪʦʜʘ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʠ 

ʜʝʣʠʧʠʜʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʠʭ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʠʤʤʫʥʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʚʳʰʘʝʪ ʠʭ ʧʦʪʝʥʮʠʘʣ ʢ ʨʝʧʦʧʫʣʷʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʢʘʢ 

ʧʘʩʩʠʚʥʳʭ, ʪʘʢ ʠ ʘʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ. 

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (MS Excel, SigmaPlot, Python). ʈʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ANOVA. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʥʘʫʯʥʦʤ ʬʦʨʫʤʝ 

çXXIII ʉʲʝʟʜ ʈʦʩʩʠʡʩʢʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠʤʝʥʠ ʀ.ʇ. ʇʘʚʣʦʚʘè (ɺʦʨʦʥʝʞ, 

2017), ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ-ʙʠʦʣʦʛʦʚ, çʉʠʤʙʠʦʟ ï ʈʦʩʩʠ-̫2017è 

(ʂʘʟʘʥʴ, 2017), ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʠʤʧʦʟʠʫʤʝ çɹʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴè (ʇʫʱʠʥʦ, 2019), 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʇʫʱʠʥʩʢʦʡ ʰʢʦʣʝ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɹʠʦʣʦʛʠʷ ï ʥʘʫʢʘ XXI 

ʚʝʢʘè (ʇʫʱʠʥʦ, 2019), ʇʫʱʠʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʄʝʪʦʜʳ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥè (ʇʫʱʠʥʦ, 2019), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʤʝʜʠʮʠʥʳ ï 2020è (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2020), ʂʦʥʬʝʨʝʥʮʠʠ 

çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʠʦʬʠʟʠʢʘè (ʇʫʱʠʥʦ, 2021), ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çIII ʆʙʲʝʜʠʥʝʥʥʳʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤ ʬʠʟʠʦʣʦʛʦʚ, ʙʠʦʭʠʤʠʢʦʚ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʙʠʦʣʦʛʦʚè (ʉʦʯʠ, 2021). 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘʩʴ ç08è ʠʶʣʷ 2024 ʛʦʜʘ ʥʘ ʦʪʢʨʳʪʦʤ 

ʤʝʞʩʝʢʮʠʦʥʥʦʤ ʩʝʤʠʥʘʨʝ ʉʝʢʮʠʡ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ çɹʠʦʬʘʨʤʘʢʦʣʦʛʠʷ ʠ ʙʠʦʠʥʞʝʥʝʨʠʷè, 

çɹʠʦʪʝʭʥʦʣʦʛʠʷ ʠ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʴè ʠ çɹʠʦʵʥʝʨʛʝʪʠʢʘè ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 
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ʉʚʷʟʴ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʪʝʤʘʤʠ 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ 

ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 20-315-90101 çɺʳʷʚʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʙʠʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʮʝʩʩʳ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡè (2020-2022 ʛʛ.) ʠ 

ʩʪʠʧʝʥʜʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʣʦʜʳʤ ʫʯʝʥʳʤ ʠ ʘʩʧʠʨʘʥʪʘʤ  

ʉʇ-1813.2021.4 çɺʳʷʚʣʝʥʠʝ ɺʂʄ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʪʝʛʨʘʮʠʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠè (2021-2023 ʛʛ.). 

 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʣʘʙʦʨʘʪʦʨʠʠ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1.5.6. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʀʥʩʪʠʪʫʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦʠʩʢʘʪʝʣʝʤ ʣʠʯʥʦ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʩʪʫʧʘʣ ʠʥʠʮʠʘʪʦʨʦʤ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʷ ʩʦʩʪʘʚʣʝʥʠʝ ʜʠʟʘʡʥʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʩʪʘʥʦʚʢʫ ʮʝʣʝʡ ʠ 

ʟʘʜʘʯ, ʧʦʜʙʦʨ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ. 

ɸʚʪʦʨʦʤ ʣʠʯʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʜʙʦʨ ʧʨʦʪʦʢʦʣʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʳʯʴʝʛʦ ʧʝʨʠʢʘʨʜʘ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʙʠʦʠʤʠʜʞʠʥʛ ʧʦʚʨʝʞʜʝʥʠʡ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, in vitro ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʠ ʮʠʪʦʩʪʘʪʠʯʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ in vivo ʠ in 

vitro ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢ ʘʩʝʧʪʠʯʝʩʢʦʤʫ ʢʘʣʴʮʠʥʦʟʫ, 

ʚʢʣʶʯʘʷ ʘʥʝʩʪʝʟʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, 
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ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʮʠʬʨʦʚʦʡ ʙʠʦʠʤʠʜʞʠʥʛ ʧʦʣʫʯʝʥʥʳʭ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ. 

 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 19 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 4 ʩʪʘʪʴʠ, 

ʠʥʜʝʢʩʠʨʫʝʤʳʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʠʟ ʥʠʭ 2 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ ʌɻɹʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠʤ. ʘʢ. ɺ.ʀ. ʐʫʤʘʢʦʚʘè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ; ʙʦʣʝʝ 15 ʪʝʟʠʩʦʚ ʚ ʩʙʦʨʥʠʢʘʭ 

ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʡ. ʇʦʣʫʯʝʥ ʧʘʪʝʥʪ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʩʧʠʩʢʘ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 346 ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʥʠʭ 7 ï ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 339 ï ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 150 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 38 ʨʠʩʫʥʢʘʤʠ ʠ ʩʦʜʝʨʞʠʪ 10 ʪʘʙʣʠʮ.  
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ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1 ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʭʠʨʫʨʛʠʷ 

 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʢʘʢ ʩʨʝʜʠ ʧʨʠʯʠʥ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ, ʪʘʢ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʛʠʙʝʣʠ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʯʪʠ 

ʯʝʪʚʝʨʪʴ ʦʪ ʚʩʝʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʢʣʘʧʘʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ ʯʝʣʦʚʝʢʘ (ʧʨʠʦʙʨʝʪʸʥʥʳʝ ʠ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ). ʇʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʝ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʚ ʟʘʧʘʜʥʳʭ 

ʩʪʨʘʥʘʭ [30]. ʕʬʬʝʢʪʠʚʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʤʝʪʦʜʦʚ ʢʦʨʨʝʢʮʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, 

ʠ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʟʘʤʝʥʘ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʪʝʟʦʤ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ [31]. 

ʇʨʦʮʝʜʫʨʘ ʟʘʤʝʥʳ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʧʨʦʚʦʜʠʪʩʷ ʩ 1950-ʭ ʛʦʜʦʚ [32]. ʉ ʪʝʭ ʧʦʨ ʜʘʥʥʘʷ 

ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʜʚʝʨʛʣʘʩʴ ʤʥʦʞʝʩʪʚʫ ʠʟʤʝʥʝʥʠʡ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʦʩʣʦʞʥʝʥʠʡ. ʅʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ 

ʥʘʟʘʜ ʩʪʘʥʜʘʨʪ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʢʣʘʧʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʢʣʶʯʘʣ ʦʪʢʨʳʪʫʶ 

ʦʧʝʨʘʮʠʶ ʥʘ ʩʝʨʜʮʝ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʙʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʠ, 

ʨʝʞʝ, çʪʢʘʥʝʚʳʭ ʢʣʘʧʘʥʦʚè. ʇʨʠ ʵʪʦʤ, ʥʝʭʚʘʪʢʘ ʘʣʣʦʛʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʣʘ ʢ ʚʥʝʜʨʝʥʠʶ 

ʩʰʠʪʳʭ ʢʨʦʩʩ-ʩʰʠʚʘʶʱʠʤʠ ʘʛʝʥʪʘʤʠ ʢʩʝʥʦʛʝʥʥʳʭ ʪʢʘʥʝʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʤʝʥʠʪʝʣʝʡ 

ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʫʞʝ ʩ ʢʦʥʮʘ 1960-ʭ ʛʦʜʦʚ [6, 7]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ 

ʫʩʧʝʭ ʚ ʮʝʣʦʤ, ʵʪʠ ʧʨʦʮʝʜʫʨʳ ʠʤʝʣʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʚʢʣʶʯʘʶʱʠʝ ʠʥʚʘʟʠʚʥʦʩʪʴ 

ʦʧʝʨʘʮʠʠ, ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ [33, 34], 

ʪʝʥʜʝʥʮʠʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʞʠʟʥʝʥʥʦʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ 

[35], ʩʣʫʯʘʡʥʳʝ ʦʪʢʘʟʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ [36] ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʱʫʶ ʦʪ ʚʦʟʨʘʩʪʘ, ʢʘʣʴʮʠʬʠʢʘʮʠʶ ʠ ʜʝʛʝʥʝʨʘʮʠʶ ʪʢʘʥʝʚʳʭ ʙʠʦʧʨʦʪʝʟʦʚ [37, 38]. 

ɺʳʩʦʢʘʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʧʦ ʫʩʪʘʥʦʚʢʝ ʧʨʦʪʝʟʦʚ ʩʝʨʜʝʯʥʳʭ ʢʣʘʧʘʥʦʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʪʦʤʫ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʫʜʘʣʦʩʴ ʫʩʪʨʘʥʠʪʴ. ɺʦ-

ʧʝʨʚʳʭ, ʧʦʷʚʠʣʘʩʴ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʦʧʨʦʪʝʟʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʢʣʘʧʘʥʘʤʠ [22]. ɺʦ-ʚʪʦʨʳʭ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʨʨʝʢʮʠʦʥʥʳʝ 

ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ [39], ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʠʤʧʣʘʥʪʘʮʠʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʢʣʘʧʘʥʘ ʮʝʣʠʢʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʜʣʷ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʩʝʨʜʝʯʥʦʛʦ ʢʣʘʧʘʥʘ ʚ 

ʘʦʨʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʘʣʘ ʦʧʝʨʘʮʠʷ ʈʦʩʩʘ [40, 41], ʧʨʠ ʢʦʪʦʨʦʡ ʣʝʛʦʯʥʳʡ ʢʣʘʧʘʥ ʧʘʮʠʝʥʪʘ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ ʘʦʨʪʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʣʝʛʦʯʥʦʛʦ ʢʣʘʧʘʥʘ ʧʘʮʠʝʥʪʫ 

ʠʤʧʣʘʥʪʠʨʫʝʪʩʷ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪ ʠʣʠ ʢʩʝʥʦʛʝʥʥʳʡ ʙʠʦʧʨʦʪʝʟ. ʊʘʢʞʝ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʩʦʭʨʘʥʝʥʠʷ ʥʘʪʠʚʥʳʭ ʢʣʘʧʘʥʦʚ ʫ ʦʪʜʝʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʩʪʝʥʦʟʘ ʠʣʠ 

ʨʝʛʫʨʛʠʪʘʮʠʠ ʩʝʨʜʝʯʥʳʭ ʢʣʘʧʘʥʦʚ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ [42, 43]. ʆʜʥʘʢʦ ʵʪʠ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠ ʪʦʣʴʢʦ ʚ ʧʨʦʬʠʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʘʭ. ʀ ʥʘʢʦʥʝʮ ʨʘʟʨʘʙʦʪʢʘ 

ʪʨʘʥʩʢʘʪʝʪʝʨʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʢʣʘʧʘʥʦʚ ʫʩʪʨʘʥʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʝʨʘʮʠʷʭ ʥʘ 

ʦʪʢʨʳʪʦʤ ʩʝʨʜʮʝ [44, 45]. 

ʅʝʩʦʤʥʝʥʥʦ, ʧʨʦʛʨʝʩʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʩʘʤʦ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʵʚʦʣʶʮʠʝʡ ʢʦʥʮʝʧʮʠʠ ʙʠʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʠʦʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ 

ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʨʘʥʩʢʘʪʝʪʝʨʥʘʷ ʟʘʤʝʥʘ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, 

ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʨʝʭʩʪʚʦʨʯʘʪʦʛʦ ʢʣʘʧʘʥʘ, ʟʘʢʨʳʪʠʝ ʫʰʢʘ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʯʨʝʩʢʦʞʥʘʷ 

ʠʤʧʣʘʥʪʘʮʠʷ ʢʣʘʧʘʥʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʢʣʘʧʘʥʘ ʣʝʛʦʯʥʦʡ 

ʘʨʪʝʨʠʠ, ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʝ ʣʝʯʝʥʠʝ ʘʥʝʚʨʠʟʤʳ ʘʦʨʪʳ, ʩʝʛʤʝʥʪʘʨʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚʦʨʦʪʥʦʡ 

ʚʝʥʳ ʠ ʚʝʨʭʥʝʡ ʙʨʳʞʝʝʯʥʦʡ ʚʝʥʳ, ʟʘʤʝʥʘ ʩʦʩʫʜʠʩʪʳʭ ʢʦʥʜʫʠʪʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ 

ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʘ ʪʘʢʞʝ ʟʘʧʣʘʪʦʯʥʘʷ ʘʥʛʠʦʧʣʘʩʪʠʢʘ ʧʦʩʣʝ ʢʘʨʦʪʠʜʥʦʡ 

ʵʥʜʘʨʪʝʨʵʢʪʦʤʠʠ, ʘʥʝʚʨʠʟʤʳ ʚʝʥ ʠ ʘʨʪʝʨʠʡ ʠ ʜʨʫʛʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [19, 20, 

21, 46]. 

ʇʨʠ ʵʪʦʤ, ʢʘʢʘʷ ʙʳ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʝ ʧʦʪʨʝʙʦʚʘʣʘʩʴ, 

ʤʘʪʝʨʠʘʣʦʤ ʚʳʙʦʨʘ ʙʫʜʝʪ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʢʩʝʥʦʧʝʨʠʢʘʨʜ (ʭʩʂʇɹ) [22]. 

ʇʨʦʪʝʟʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʭʩʂʇɹ, ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʢʨʦʚʦʪʦʢʘ 

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʭʦʨʦʰʫʶ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ 

[47], ʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʥʘʠʤʝʥʴʰʠʤ ʨʠʩʢʦʤ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ [48]. ʆʜʥʘʢʦ ʫ 

ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʝʩʪʴ ʦʜʠʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʚʝʨʥʝʝ, ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʥʠ ʢʘʩʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʢʘʨʜʘ, ʚʢʣʶʯʘʶʱʠʭ ʘʩʧʝʢʪʳ ʪʦʢʩʠʯʥʦʩʪʠ, ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʠ 

ʥʝʧʦʣʥʦʮʝʥʥʦʡ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʧʦʣʥʦʩʪʴʶ ʨʝʵʥʜʦʪʝʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ 

ʬʘʢʪʦʨʳ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʙʳʩʪʨʳʤ ʦʩʣʦʞʥʝʥʠʷʤ, ʚʢʣʶʯʘʶʱʠʤ ʣʠʤʬʦʮʠʪʘʨʥʦʝ 

ʚʦʩʧʘʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ [49], ʠʣʠ ʢ ʜʣʠʪʝʣʴʥʳʤ ʤʝʜʣʝʥʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʷʪ ʢ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʠ ʜʠʩʬʫʥʢʮʠʠ 

ʧʨʦʪʝʟʘ, ʪʨʝʙʫʶʱʠʭ ʝʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʟʘʤʝʥʳ [50]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʮʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʭʩʂʇɹ ʚʩʝ ʞʝ 

ʧʨʝʚʦʩʭʦʜʷʪ ʠʤʝʶʱʠʝʩʷ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ. ɼʣʷ ʙʦʣʝʝ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʧʨʦʪʝʟʦʚ ʥʘ ʦʩʥʦʚʝ ʭʩʂʇɹ, ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʠ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ. 

 

1.1.1 ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 

 

ɼʘʥʥʳʝ ʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʠʪʘʥ, 

ʫʛʣʝʨʦʜ ʠʣʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʡ ʧʠʨʦʫʛʣʝʨʦʜ [4]. ʉʨʦʢ ʠʭ ʩʣʫʞʙʳ ʦʯʝʥʴ ʜʦʣʛʦʚʝʯʝʥ ʠ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʚʩʶ ʞʠʟʥʴ ʧʘʮʠʝʥʪʘ. ʀʟ-ʟʘ ʪʨʦʤʙʦʛʝʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʣʘʧʘʥʘʭ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʣʴʥʦʛʦ ʫʜʘʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

(ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʫʜʘʨ) ʚʦʢʨʫʛ ʧʨʦʪʝʟʘ ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʙʨʘʪʥʳʭ ʪʦʢʘʭ ʢʨʦʚʠ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʚʨʝʞʜʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʘʢʪʠʚʘʮʠʷ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʘʮʠʝʥʪʘʤ 

ʪʨʝʙʫʝʪʩʷ ʧʦʞʠʟʥʝʥʥʘʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʘʷ ʪʝʨʘʧʠʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ [5]. 

ʈʠʩʢʠ ʫʩʪʘʥʦʚʢʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʣʘʧʘʥʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʠʤʝʥʥʦ ʩ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ 

ʪʝʨʘʧʠʝʡ, ʯʪʦ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʜʝʨʞʠʚʘʥʠʷ ʦʪ ʚʳʙʦʨʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʢʘʢ 

ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʩʨʝʜʠ ʚʨʘʯʝʡ. 

ʇʘʮʠʝʥʪʳ, ʥʝ ʧʨʠʥʠʤʘʶʱʠʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʟʘ 

ʢʣʘʧʘʥʘ, ʠ ʥʘʧʨʦʪʠʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʚʦʟʥʠʢʘʝʪ ʦʯʝʚʠʜʥʳʡ ʨʠʩʢ 

ʧʨʝʚʳʰʝʥʠʷ ʩʪʘʥʜʘʨʪʘ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ (ʇʊʀ), ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʥʦʨʤʫ ʩʢʦʨʦʩʪʠ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ. ʇʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ ʇʊʀ ʧʨʠʚʦʜʠʪ ʢ ʨʠʩʢʫ ʩʧʦʥʪʘʥʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ) ʠʣʠ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʚʤʦʡ 

(ʥʘʧʨʠʤʝʨ, ʩʫʙʜʫʨʘʣʴʥʦʡ ʛʝʤʘʪʦʤʦʡ), ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʤʝʨʪʥʦʩʪʴ ʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ [50]. ɼʘʞʝ ʫ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʪʱʘʪʝʣʴʥʦ ʩʪʨʝʤʷʪʩʷ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʇʊʀ ʚ ʠʜʝʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʢʦʣʝʙʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʠʙʦ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʣʠʙʦ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ [51, 52]. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʷʚʣʷʝʪʩʷ 

ʢʨʘʡʥʝ ʥʠʟʢʠʡ ʨʠʩʢ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʣʘʧʘʥʘ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʳʭ ʢʣʘʧʘʥʦʚ, ʢʦʥʝʯʥʦ, ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʩʣʫʯʘʠ ʨʘʟʨʫʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ [53], ʦʜʥʘʢʦ ʩ ʪʝʭ ʧʦʨ ʢʘʢ ʚ 1980ïʭ ʛʦʜʘʭ ʢʣʘʧʘʥʳ 

ɹʴʦʨʢ-ʐʘʡʣʠÈ ʙʳʣʠ ʠʟʲʷʪʳ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʚʠʜʫ ʠʭ ʯʘʩʪʳʭ ʧʦʣʦʤʦʢ, ʪʘʢʠ ʩʣʫʯʘʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʠ. ʇʦʤʠʤʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ ʜʣʷ 

ʟʘʤʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʣʘʧʘʥʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ ʨʦʩʪ ʧʘʥʥʫʩʘ, ʵʥʜʦʢʘʨʜʠʪ ʠ ʪʨʦʤʙʦʟ, ʥʦ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʷʭ ʚʩʝ ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʡ [54]. 
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1.1.2 ɹʠʦʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 

 

ʅʝʩʦʤʥʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ (ɹʂʉ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʠ ʥʝ ʪʨʝʙʫʶʪ ʧʦʞʠʟʥʝʥʥʦʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʟʜʘʝʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʥʥʝʛʦ çʠʟʥʦʩʘè ʠ ʜʝʛʝʥʝʨʘʮʠʠ 

ʪʘʢʦʛʦ ʧʨʦʪʝʟʘ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ. ɹʂʉ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: (1) ʛʦʤʦʪʨʘʥʩʧʣʘʥʪʘʪʳ, (2) ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʳ, (3) 

ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʪʳ, (4) ʢʘʨʢʘʩʥʳʝ ʠ ʪʢʘʥʝʠʥʞʝʥʝʨʥʳʝ ʙʠʦʧʨʦʪʝʟʳ. 

ɻʦʤʦʪʨʘʥʩʧʣʘʥʪʘʪʳ (ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪʳ) ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʨʝʥʴ ʘʦʨʪʳ ʠ ʣʝʛʦʯʥʳʡ 

ʩʪʚʦʣ, ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʩʝʨʜʮʘ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʤʝʨʪʥʦʛʦ ʜʦʥʦʨʩʪʚʘ 

[55]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʦʥʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʬʠʢʩʘʪʦʨʘʤʠ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚ ʨʘʩʪʚʦʨʘʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ 

ʥʝʦʙʷʟʘʪʝʣʴʥʦʡ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ ʠʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ 

ʭʨʘʥʝʥʠʝʤ ʧʨʠ 4ÁC ʜʦ ʠʤʧʣʘʥʪʘʮʠʠ [55]. ʇʦʜʦʙʥʦ ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʪʘʤ, ʛʦʤʦʪʨʘʥʩʧʣʘʥʪʘʪʳ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʦʜʚʝʨʞʝʥʳ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʧʣʘʥʪʘʮʠʷ ʛʦʤʦʪʨʘʥʩʧʣʘʥʪʘʪʘ 

ʙʦʣʝʝ ʩʣʦʞʥʘ, ʯʝʤ ʠʤʧʣʘʥʪʘʮʠʷ ʜʘʞʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʠʣʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʜʦʩʪʫʧʥʦʩʪʴʶ ʘʣʣʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

[55]. 

ɸʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʳ ï ʵʪʦ ʩʦʙʩʪʚʝʥʥʳʝ ʪʢʘʥʠ ʧʘʮʠʝʥʪʘ, ʵʢʩʧʣʘʥʪʠʨʫʝʤʳʝ ʠʟ ʦʜʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʠʤʧʣʘʥʪʠʨʫʝʤʳʝ ʚ ʜʨʫʛʦʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ ʈʦʩʩʘ, ʢʘʢ ʦʧʠʩʳʚʘʣʦʩʴ ʚʳʰʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʩʝʨʜʝʯʥʳʭ ʢʣʘʧʘʥʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ 

ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʚʳʩʦʢʦʡ ʠʤʤʫʥʥʦʡ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ, ʘʜʘʧʪʘʮʠʝʡ ʢ ʩʦʤʘʪʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʥʠʟʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʟʘ [56]. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʠʣʫʯʰʠʝ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʩʨʝʜʠ ʚʩʝʭ ɹʂʉ [56]. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʨʦʮʝʜʫʨʘ ʈʦʩʩʘ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʦʧʝʨʘʮʠʝʡ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʚ ʚʠʜʫ ʯʝʛʦ, ʪʘʢʠʝ 

ʚʤʝhʘʪʝʣʴʩʪʚʘ ʨʝʜʢʠ ʠ ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʝʥʳ ʧʘʮʠʝʥʪʘʤʠ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʠʣʠ 

ʤʦʣʦʜʳʤʠ ʞʝʥʱʠʥʘʤʠ, ʧʣʘʥʠʨʫʶʱʠʤʠ ʙʝʨʝʤʝʥʥʦʩʪʴ [56]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧʥʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ çʞʠʚʦʡè (ʟʘʩʝʣʝʥʥʳʡ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ ʢʣʝʪʢʘʤʠ) ʙʠʦʧʨʦʪʝʟ ʩʝʨʜʝʯʥʦʛʦ ʢʣʘʧʘʥʘ [4].  

ʋʯʠʪʳʚʘʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ ʛʦʤʦ- ʠ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʪʢʘʥʝʠʥʞʝʥʝʨʥʳʝ ʢʣʘʧʘʥʳ ʧʦʜʘʶʪ 

ʙʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʢʘ çʞʠʚʳʭè ɹʂʉ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʦʜʭʦʜʦʚ, ʪʢʘʥʝʠʥʞʝʥʝʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 
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ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʧʦʢʘ ʠʤʝʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʠ ʜʘʣʝʢʠ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ [57]. 

ʇʦʩʢʦʣʴʢʫ ʪʢʘʥʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʰʠʨʦʢʦ ʜʦʩʪʫʧʥʳ, ʢʩʝʥʦʛʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʩʝʭ ʚʠʜʦʚ ɹʂʉ [4]. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʶʪʩʷ ʧʝʨʠʢʘʨʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʣʠ ʩʚʠʥʴʠ, ʘ ʪʘʢʞʝ ʘʦʨʪʘʣʴʥʳʝ 

ʢʣʘʧʘʥʳ ʩʚʠʥʝʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʝ ʭʠʤʠʯʝʩʢʠʤʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ ʠ ʜʝʪʝʨʛʝʥʪʘʤʠ. 

ɺʩʝ ʢʩʝʥʦʛʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʯʠʭ ʚʠʜʦʚ ɹʂʉ, ʧʨʦʭʦʜʷʪ ʦʙʷʟʘʪʝʣʴʥʫʶ 

ʧʨʦʮʝʜʫʨʫ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʶʱʫʶ ʵʪʘʧʳ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ, ʬʠʢʩʘʮʠʠ ʠ 

ʦʪʤʳʚʢʠ ʜʦʥʦʨʩʢʦʡ ʪʢʘʥʠ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʝʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ. 

ʆʩʥʦʚʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʠʤʧʣʘʥʪʘʮʠʠ ɹʂʉ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʟʘʤʝʥʝ ʧʨʦʪʝʟʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʩʪʨʫʢʪʫʨʥʦʡ ʢʣʘʧʘʥʥʦʡ ʜʝʛʝʥʝʨʘʮʠʝʡ (ʉʂɼ). ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ɹʂʉ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 15 ʣʝʪ, ʥʦ ʵʪʦʪ ʨʠʩʢ ʚʳʰʝ ʫ ʙʦʣʝʝ ʤʦʣʦʜʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʜʝʛʝʥʝʨʘʮʠʷ ʪʢʘʥʝʡ ʧʨʦʪʝʟʘ ʫʩʢʦʨʷʝʪʩʷ ʠʟ-ʟʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʛʦ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʢʣʘʧʘʥ ʠ ʝʛʦ ʫʩʠʣʝʥʥʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ [13, 58, 59]. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʠʩʢ ʧʨʦʯʠʭ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʝʡ ʦʩʣʦʞʥʝʥʠʡ ʜʣʷ 

ɹʂʉ ʩʪʦʣʴ ʞʝ ʥʠʟʦʢ, ʢʘʢ ʠ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ [60]. ʇʨʠ ʫʯʝʪʝ 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʘʤʦʡ ʧʨʦʮʝʜʫʨʦʡ ʧʨʦʪʝʟʠʨʦʚʘʥʠ̫  ʨʠʩʢʦʚ, ʦʩʦʙʝʥʥʳʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ 

ʩʢʣʦʥʥʦʩʪʠ ʧʨʦʪʝʟʦʚ ʢ ʠʥʠʮʠʘʮʠʠ ʵʥʜʦʢʘʨʜʠʪʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʪʷʞʝʣʳʤ ʜʠʘʛʥʦʟʦʤ, 

ʙʝʟʫʩʣʦʚʥʦ ʪʨʝʙʫʶʱʠʤ ʨʝʦʧʝʨʘʮʠʠ. ʆʜʥʘʢʦ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʩʣʫʯʘʠ ʨʘʟʚʠʪʠʷ ʵʥʜʦʢʘʨʜʠʪʘ 

ʠʤʝʶʪ ʩʭʦʜʥʫʶ ʯʘʩʪʦʪʫ ʢʘʢ ʧʨʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʙʠʦʧʨʦʪʝʟʥʳʭ ʩʝʨʜʝʯʥʳʭ 

ʢʣʘʧʘʥʦʚ [60]. ʏʘʩʪʦʪʘ ʢʨʫʧʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʠʥʩʫʣʴʪʦʚ ʠ ʪʨʦʤʙʦʟʦʚ ʧʨʠ 

ʠʤʧʣʘʥʪʘʮʠʠ ɹʂʉ ʥʝʚʝʣʠʢʘ, ʭʦʪʷ ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʩʦʤʥʝʥʠʝ ʨʘʥʝʝ 

ʩʦʦʙʱʘʚʰʠʝʩʷ ʜʘʥʥʳʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚʢʣʶʯʘʚʰʝʤ ʧʨʘʢʪʠʯʝʩʢʠ 200 ʧʘʮʠʝʥʪʦʚ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ɹʂʉ, ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʫʣʴʪʠʩʧʠʨʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ 7% ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʩʪʚʦʨʦʢ ʧʨʦʪʝʟʘ ʠʤʝʥʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʨʦʤʙʦʟʘ [61]. 

ʍʦʪʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʉʂɼ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʦʚʝʨʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʉʂɼ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʚʝʜʫʱʠʭ ʤʝʥʝʝ 

ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʉʨʝʜʠ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʢʫʨʝʥʠʝ [62, 63], 

ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ [64, 65], ʜʠʘʙʝʪ [66] ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ 

[67]. 
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1.1.3 ʂʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʧʨʦʪʝʟʥʳʭ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 

 

ɺʳʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʙʠʦʧʨʦʪʝʟʥʳʭ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʧʨʠʚʝʣʦ ʢ ʦʬʦʨʤʣʝʥʠʶ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʣʝʯʝʥʠʶ ʧʦʨʦʢʦʚ 

ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʛʣʘʩʦʚʘʥʳ ʠ ʠʟʣʦʞʝʥʳ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚʘʭ 

AHA/ACC ʠ ESC/EACTS [11, 68]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʘʤ, ʠʤʧʣʘʥʪʘʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʘ ʩʝʨʜʮʘ ʚ ʘʦʨʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʘʮʠʝʥʪʘʤ ʤʦʣʦʞʝ 60 ʣʝʪ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɹʂʉ ʚ ʘʦʨʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʘʥʳ ʧʘʮʠʝʥʪʘʤ ʚ ʚʦʟʨʘʩʪʝ 

ʩʪʘʨʰʝ 65 ʣʝʪ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚʘʭ, ʠ ʩʪʘʨʰʝ 70 ʣʝʪ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚʘʭ, ʣʠʙʦ 

ʧʘʮʠʝʥʪʘʤ, ʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʣʝʪ. ʇʨʦʤʝʞʫʪʦʢ ʚ 

5-10 ʣʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ, ʪʘʢ ʠ ɹʂʉ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʯʪʝʥʠʡ ʭʠʨʫʨʛʦʚ ʠ ʧʘʮʠʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʮʠʝʥʪʘ (ʈʠʩʫʥʦʢ 1ʘ) [5]. 

 

ʈʠʩʫʥʦʢ 1 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ 

[5 ʩ ʠʟʤ.]: (ʘ) ʨʝʢʦʤʝʥʜʘʮʠʠ AHA/ACC (American Heart Association/American College of 

Cardiology) ʠ ESC/EACTS (European Society of Cardiology/European Association for Cardio-

Thoracic Surgery) ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʠ ʙʠʦʧʨʦʪʝʟʦʚ ʜʣʷ ʟʘʤʝʥʳ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ; (ʙ) ʧʨʦʮʝʥʪ ʟʘʤʝʥ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʙʠʦʧʨʦʪʝʟʘʤʠ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʀʨʣʘʥʜʠʠ 

 

ɺ ʨʫʢʦʚʦʜʩʪʚʝ ESC/EACTS ʧʝʨʝʯʠʩʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʙʦʨ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʧʘʥʘ: (1) ʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ; (2) ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʨʠʩʢ 

ʚʦʟʤʦʞʥʦʡ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʙʫʜʫʱʝʤ; (3) ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ 

ʠʟ-ʟʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʬʝʩʩʠʠ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ; (4) ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʬʠʙʨʠʣʣʷʮʠʷ 

ʧʨʝʜʩʝʨʜʠʡ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʷ ʠʣʠ ʜʨʫʛʠʝ ʩʦʩʪʦʷʥʠʷ, 

ʪʨʝʙʫʶʱʠʝ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ; (5) ʨʠʩʢ ʉʂɼ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʫʩʢʦʨʠʪʴʩʷ ʫ 



21 

 

ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʧʘʨʘʪʠʨʝʦʟʦʤ ʠʣʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ; (6) ʞʝʣʘʥʠʝ ʧʘʮʠʝʥʪʢʠ 

ʟʘʙʝʨʝʤʝʥʝʪʴ; ʠ (7) ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʘʮʠʝʥʪʘ [10]. 

ɺʦʧʨʝʢʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʨʫʢʦʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʂʉ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦʩʴ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ (ʈʠʩʫʥʦʢ 1ʙ). ʅʘʧʨʠʤʝʨ, ʤʘʪʝʨʠʘʣʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʀʨʣʘʥʜʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʂʉ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 65,4% ʜʦ 

77,8% ʚ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2009 ʛʦʜ (ʈʠʩʫʥʦʢ 1ʙ) [15]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʚ 

ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʤʦʣʦʞʝ 55 ʠ ʦʪ 55 ʜʦ 60 ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʘʥʘʣʦʛʠʯʥʳʡ ʨʦʩʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʚ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ. ɸʥʘʣʠʟ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʦ ʢʘʨʜʠʦʭʠʨʫʨʛʠʠ ʅʠʜʝʨʣʘʥʜʦʚ ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʂʉ ʚ ʧʝʨʠʦʜ ʩ 

1995 ʧʦ 2010 ʛʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʧʘʮʠʝʥʪʦʚ 55-65, 65-70 ʠ 70-100 ʣʝʪ, ʥʦ ʥʝ 

ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 18-55 ʣʝʪ [17]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʦʪʝʟʦʚ ʚ ʧʝʨʠʦʜ ʩ 1999 ʧʦ 2011 ʛʛ. ʚ 

ʉʐɸ ʫʚʝʣʠʯʠʣʦʩʴ ʙʦʣʴʰʝ ʚʩʝʛʦ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 55ï64 ʣʝʪ [16]. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʧʨʦʰʝʜʰʝʝ ʩ ʤʦʤʝʥʪʘ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʠʢ ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʳʝ ʪʝʭʥʠʢʠ ʥʝ ʫʩʪʫʧʘʶʪ, ʝʩʣʠ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ ʦʪʢʨʳʪʫʶ ʦʧʝʨʘʮʠʶ ʥʘ ʩʝʨʜʮʝ, 

ʦ ʯʝʤ ʛʦʚʦʨʷʪ ʫʣʫʯʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʘʮʠʝʥʪʦʚ [69, 70, 71, 72, 73]. ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʪʨʘʥʩʢʘʪʝʪʝʨʥʳʭ 

ʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʠ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʠʦʧʨʦʪʝʟʥʳʤʠ ʢʣʘʧʘʥʘʤʠ. ʍʦʪʷ 

ʪʨʘʥʩʢʘʪʝʪʝʨʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʞʠʣʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʮʝʜʫʨʦʡ ʦʩʣʦʞʥʝʥʠʡ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʠʤʧʣʘʥʪʘʮʠʠ ʪʨʘʥʩʢʘʪʝʪʝʨʥʳʭ ʧʨʦʪʝʟʦʚ ʙʦʣʝʝ ʤʦʣʦʜʳʤ ʧʘʮʠʝʥʪʘʤ. ʄʝʥʴʰʘʷ ʠʥʚʘʟʠʚʥʦʩʪʴ ʠ 

ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʦʡ ʦʧʝʨʘʮʠʝʡ ʧʨʠ ʠʤʧʣʘʥʪʘʮʠʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʣʘʧʘʥʘ ʤʦʛʫʪ ʩʢʣʦʥʠʪʴ ʯʘʰʫ ʚʝʩʦʚ ʚ ʧʦʣʴʟʫ ʚʳʙʦʨʘ ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ɹʂʉ, ʝʩʣʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʙʫʜʫʪ ʥʝ ʭʫʞʝ [18], 

ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʚ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʫʧʨʦʱʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠʤʧʣʘʥʪʘʮʠʠ 

çʢʣʘʧʘʥ ʚ ʢʣʘʧʘʥʝè, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʚʳʭʦʜʦʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ɹʂʉ, 

ʪʨʝʙʫʶʱʠʤ ʟʘʤʝʥʳ [74, 75]. 

ʀ ʚʩʝ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʢʣʘʧʘʥʦʚ 

ʩʝʨʜʮʘ ʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʢʦʨʨʝʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʟ-ʟʘ ʜʦ ʩʠʭ ʧʦʨ 

ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʠ ʢʘʣʴʮʠʥʦʟʘ, ʠʟʤʝʥʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʚ ʩʪʦʨʦʥʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʦʚ (ʭʩʂʇɹ) ʟʘʪʨʫʜʥʝʥʦ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, 

ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʠʟʥʦʩ ʭʩʂʇɹ ʫʩʢʦʨʷʝʪʩʷ ʫ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʩʪʦʷʥʥʦ 

ʫʚʝʣʠʯʠʚʘʶʱʘʷʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʦʜʚʝʨʛʘʝʪ ʚʩʝ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʧʘʮʠʝʥʪʦʚ ʨʠʩʢʫ 

(ʤʥʦʛʦʢʨʘʪʥʳʭ) ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʜʝʣʘʝʪ ʙʠʦʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʠʤʧʣʘʥʪʘʪʘʤʠ. ʆʜʥʘʢʦ, ʩʨʦʢ ʩʣʫʞʙʳ ʙʠʦʧʨʦʪʝʟʦʚ ʚ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ (ʦʢʦʣʦ 15 ʣʝʪ) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʩʪʘʥʦʚʢʝ ʪʘʢʠʭ ʧʨʦʪʝʟʦʚ ʪʦʣʴʢʦ ʧʘʮʠʝʥʪʘʤ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ (ʩʪʘʨʰʝ 70), ʣʠʙʦ ʤʦʣʦʜʳʤ 

ʧʘʮʠʝʥʪʘʤ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ 10 ʣʝʪ. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʞʝ 65 

ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʧʨʦʪʝʟʦʤ ʚʩʝ ʝʱʝ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ ʢʣʘʧʘʥʦʚ ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʥʝʜʦʩʪʘʪʢʠ. ʆʜʥʘʢʦ, ʤʦʣʦʜʳʝ ʧʘʮʠʝʥʪʳ, ʚʝʜʫʱʠʝ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʬʝʨʝ ʥʘʧʨʷʞʝʥʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʚ ʩʧʦʨʪʝ, ʠʤʝʶʱʠʝ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʩʪʨʘʜʘʶʱʠʝ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʧʣʘʥʠʨʫʶʱʠʝ ʙʝʨʝʤʝʥʥʦʩʪʴ ʞʝʥʱʠʥʳ ʥʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʫʩʪʘʥʦʚʢʫ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʢʣʘʧʘʥʘ ʚ ʚʠʜʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʘʢʠʝ ʧʘʮʠʝʥʪʳ 

ʚʳʥʫʞʜʝʥʳ ʣʠʙʦ ʧʦʜʚʝʨʛʘʪʴ ʩʝʙʷ ʧʦʩʪʦʷʥʥʦʤʫ ʨʠʩʢʫ ʠ ʪʨʘʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʝʛʫʣʷʨʥʦʡ 

ʟʘʤʝʥʦʡ ɹʂʉ, ʣʠʙʦ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʧʨʠʚʳʯʥʦʡ ʞʠʟʥʠ ʚ ʩʚʷʟʠ ʩ ʧʦʞʠʟʥʝʥʥʦʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ 

ʪʝʨʘʧʠʝʡ ʠ ʚʝʨʦʷʪʥʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʝʡ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʢʣʘʧʘʥʘ 

ʩʝʨʜʮʘ. ɺʥʝʜʨʝʥʠʝ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʭʠʨʫʨʛʠʶ (ʉʉʍ) ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʮʝʜʫʨ 

ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʠʤʧʣʘʥʪʘʮʠʠ ʙʝʩʰʦʚʥʳʭ ʢʣʘʧʘʥʦʚ ʩʢʣʦʥʷʝʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʚ ʩʪʦʨʦʥʫ ʫʩʪʘʥʦʚʢʠ ʠʤʝʥʥʦ ʙʠʦʧʨʦʪʝʟʥʳʭ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʜʦʢʘʟʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʭʩʂʇɹ ʙʠʦʧʨʦʪʝʟʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʨʦʯʠʤʠ ʜʝʣʘʝʪ ʠʤʝʥʥʦ ʵʪʦʪ ʚʠʜ ʧʨʦʪʝʟʦʚ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. 

 

1.2 ʂʩʝʥʦʧʝʨʠʢʘʨʜ ʢʘʢ ʦʩʥʦʚʥʘʷ ʪʢʘʥʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ  

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʙʠʦʧʨʦʪʝʟʦʚ 

 

ʇʝʨʠʢʘʨʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʳʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʡ ʤʝʰʦʢ, ʢʦʪʦʨʳʡ 

ʦʢʨʫʞʘʝʪ ʩʝʨʜʮʝ ʠ ʢʦʨʥʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ [76] (ʈʠʩʫʥʦʢ 2). ɺ ʮʝʣʦʤ 

ʧʝʨʠʢʘʨʜ ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʪʢʘʥʴ ʙʦʛʘʪʘʷ ʢʦʣʣʘʛʝʥʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ I ʪʠʧʘ, ʭʦʪʷ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʢʦʣʣʘʛʝʥʳ III, VI ʠ XII ʪʠʧʦʚ. ʕʪʠ ʚʦʣʦʢʥʘ ʚʩʪʨʦʝʥʳ ʚ ʘʤʦʨʬʥʫʶ ʤʘʪʨʠʮʫ 

ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ ʠ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ (ɻɸɻ), ʚʢʣʶʯʘʶʱʠʭ ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʘʣʫʨʦʥʦʚʫʶ 

ʢʠʩʣʦʪʫ [22]. ʊʘʢʦʡ ʤʘʪʨʠʢʩ ʩʣʫʞʠʪ ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʪʘʢʠʭ ʢʘʢ ʮʠʪʦʢʠʥʳ 

ʠ ʬʘʢʪʦʨʳ ʨʦʩʪʘ. ɺʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ ʧʝʨʠʢʘʨʜʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ ʢʣʝʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʟʘʩʝʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʙʨʦʙʣʘʩʪʘʤʠ [22]. 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʨʦʝʥʠʝ ʧʝʨʠʢʘʨʜʘ 

 

ʇʝʨʠʢʘʨʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʣʦʝʚ ʪʢʘʥʠ, ʥʘʨʫʞʥʦʛʦ ʬʠʙʨʦʟʥʦʛʦ ʧʝʨʠʢʘʨʜʘ (p.fibrosum) ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʝʨʦʟʥʦʛʦ ʧʝʨʠʢʘʨʜʘ (p.serosum) (ʈʠʩʫʥʦʢ 2, 3). ɺʥʫʪʨʝʥʥʠʡ ʩʝʨʦʟʥʳʡ ʩʣʦʡ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʜʝʣʠʪʩʷ ʥʘ 2 ʣʠʩʪʢʘ: ʚʠʩʮʝʨʘʣʴʥʳʡ (ʵʧʠʢʘʨʜ ï ʧʣʦʪʥʦ ʩʨʘʱʝʥ ʩ ʤʠʦʢʘʨʜʦʤ) ʠ 

ʧʘʨʠʝʪʘʣʴʥʳʡ, ʩʨʘʱʝʥʥʳʡ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ p.fibrosum ʠ ʚʳʩʪʠʣʘʶʱʠʡ ʝʛʦ ʠʟʥʫʪʨʠ 

[77]. ʌʠʙʨʦʟʥʳʡ ʧʝʨʠʢʘʨʜ ʩʦʩʪʦʠʪ ʠʟ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩ ʨʳʭʣʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʣʣʘʛʝʥ I ʪʠʧʘ) ʠ ʜʨʫʛʠʭ ʥʝʢʦʣʣʘʛʝʥʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʵʣʘʩʪʠʥ ʠ ʬʠʙʨʠʣʣʠʥ. ʉʝʨʦʟʥʳʡ ʧʝʨʠʢʘʨʜ ʩʦʩʪʦʠʪ ʠʟ ʤʝʟʦʪʝʣʠʷ 

(ʵʧʠʪʝʣʠʦʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ) ʠ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʧʦʢʨʳʚʘʶʱʝʡ ʪʦʥʢʠʡ ʩʣʦʡ ʨʳʭʣʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ [20]. ʄʝʟʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪ ʤʦʥʦʩʣʦʡ, ʚʳʩʪʠʣʘʶʱʠʡ 

ʚʠʩʮʝʨʘʣʴʥʳʡ ʣʠʩʪ ʧʝʨʠʢʘʨʜʘ [78], ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ [79]. ɻʣʘʜʢʘʷ ʠ ʧʣʦʪʥʘʷ ʩʪʨʫʢʪʫʨʘ p.serosum ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʙʝʣʢʘʤʠ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʪʘʢʠʤʠ ʢʘʢ ʣʘʤʠʥʠʥ ʠ ʢʦʣʣʘʛʝʥ IV ʪʠʧʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ ʢʩʝʥʦʧʝʨʠʢʘʨʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʩʪʨʫʢʪʫʨʝ ʩʣʦʝʚ, ʯʪʦ ʧʨʠʜʘʝʪ ʪʢʘʥʠ ʩʚʦʡʩʪʚʦ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʣʷʨʥʦʩʪʠ (ʈʠʩʫʥʦʢ 3) [80]. ʊʘʢʘʷ 

ʧʦʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ ʧʝʨʠʢʘʨʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʪʢʘʥʝʠʥʞʝʥʝʨʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʦʟʚʦʣʷʝʪ ʢʘʢ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʠʰʠ ɺʂʄ (ʥ-ʨ, ʩ ʥʘʣʠʯʠʝʤ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ), ʪʘʢ ʠ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʙʠʦʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʣʠʯʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. 
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ʈʠʩʫʥʦʢ 3 ï ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ p.serosum ʠ p.fibrosum 

ʙʳʯʴʝʛʦ ʧʝʨʠʢʘʨʜʘ [81] : ʉʝʨʦʟʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʜʢʘʷ ʩ ʚʦʣʥʠʩʪʦʡ ʤʦʨʬʦʣʦʛʠʝʡ, ʬʠʙʨʦʟʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʨʳʭʣʫʶ ʚʦʣʦʢʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ 
 

ʊʦʣʱʠʥʘ ʧʝʨʠʢʘʨʜʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʤʦʞʝʪ ʰʠʨʦʢʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʚʠʜʘ. ʊʦʣʱʠʥʘ ʧʝʨʠʢʘʨʜʘ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪ 2 ʤʤ, ʧʨʠ ʵʪʦʤ 

ʬʠʙʨʦʟʥʳʡ ʩʣʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʪʦʣʱʝ ʩʝʨʦʟʥʦʛʦ [82]. ɼʣʷ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʧʨʦʪʝʟʦʚ, ʪʦʣʱʠʥʘ ʧʝʨʠʢʘʨʜʘ ʦʙʳʯʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

400-500 ʤʢʤ (ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ), ʣʠʙʦ 100-200 ʤʢʤ (ʜʣʷ ʩʚʠʥʝʡ) [83]. 

ʅʘʪʠʚʥʳʡ ʧʝʨʠʢʘʨʜ ʘʥʠʟʦʪʨʦʧʝʥ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʢʦʣʣʘʛʝʥʦʚ 

ʨʘʟʥʳʭ ʪʠʧʦʚ: ʦʪ ʬʠʙʨʠʣʣ ʜʦ ʚʦʣʦʢʦʥ ʠ ʧʫʯʢʦʚ ʚʦʣʦʢʦʥ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ 

ʧʝʨʠʢʘʨʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʦʣʱʠʥʳ ʠ ʫʢʣʘʜʢʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʚ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʙʠʦʠʤʧʣʘʥʪʘʪʘ ʠʣʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʦʢʦʣʘ ʦʙʨʘʙʦʪʢʠ ʙʠʦʤʘʪʝʨʠʘʣʘ [84, 85]. ʉʧʝʮʠʬʠʯʝʩʢʘʷ 

ʫʢʣʘʜʢʘ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʝʝ ʦʙʣʘʩʪʷʭ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʥʘ ʩʪʘʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʥʘ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ 

ʙʠʦʤʘʪʝʨʠʘʣʘ [86, 87]. ɺ ʨʷʜʝ ʨʘʙʦʪ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʫʢʣʘʜʢʠ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʧʝʨʠʢʘʨʜʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘʜ ʣʝʚʳʤ ʞʝʣʫʜʦʯʢʦʤ [88]. 

 

1.2.1 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʧʝʨʠʢʘʨʜʘ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʣʝʪʢʠ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʬʠʟʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʪʠʤʫʣʘʤ, ʠʩʭʦʜʷʱʠʤ ʦʪ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʢʨʫʞʝʥʠʷ [89]. ɺ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʠʢʨʦʦʢʨʫʞʝʥʠʠ, 

ʥʘʟʳʚʘʝʤʳʤ çʥʠʰʝʡè, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʧʦʚʝʜʝʥʠʝ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʥʘ ʦʩʥʦʚʝ ʚʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ ʦʪ ʚʩʝʭ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩʦʭʨʘʥʝʥʠʷ, 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʣʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [90, 91, 

92, 93, 94]. 

ɺʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ (ɺʂʄ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ çʥʠʰʠè ʢʘʢ 

ʩʪʚʦʣʦʚʳʭ, ʪʘʢ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʥʝ ʪʦʣʴʢʦ ʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ, ʥʦ ʠ ʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʤʠʢʨʦʩʨʝʜʳ ʠ ʩʧʦʩʦʙʥʳ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʦʧʦʣʦʛʠʝʡ, ʧʦʣʷʨʥʦʩʪʴʶ ʠʣʠ 

ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ [95, 96, 97]. 

ʂʨʦʤʝ ʪʦʛʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ɺʂʄ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʘʜʛʝʟʠʚʥʳʭ ʙʝʣʢʦʚ. ʂʘʢ ʫʞʝ 

ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ɺʂʄ ʧʝʨʠʢʘʨʜʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʣʘʛʝʥʘ, ʧʨʠ ʵʪʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʣʘʛʝʥʘ ʚ ʪʢʘʥʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 95%, ʵʣʘʩʪʠʥʘ ʦʢʦʣʦ 4%, 

ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʠ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ ʦʢʦʣʦ 1% [98]. ʂʦʣʣʘʛʝʥ ʠ ʛʣʠʢʦʧʨʦʪʝʠʥʳ 

(ʬʠʙʨʦʥʝʢʪʠʥ ʠ ʪʝʥʘʩʮʠʥ ʉ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʣʝʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʠʤʫʣʘʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʢʘʨʢʘʩʦʤ ʜʣʷ ʤʠʛʨʘʮʠʠ, ʘʜʛʝʟʠʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ [99]. ʀʭ ʤʦʣʝʢʫʣʳ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ 

ʪʨʠʧʝʧʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ RGD, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʳʚʘʶʪʩʷ ʠʥʪʝʛʨʠʥʳ Ŭ1ɓ1 ʠ Ŭ2ɓ1, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʥʘ ʤʝʤʙʨʘʥʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ [100]. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʙʝʣʦʢ-

ʙʝʣʢʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʢʘʢ ʠʟ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʢʣʝʪʢʫ, 

ʪʘʢ ʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚʣʠʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʠ ʧʦʚʝʜʝʥʠʝ ʢʣʝʪʦʢ [101]. 

ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʘʜʛʝʟʠʷ ʢʣʝʪʦʢ ʢ ɺʂʄ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ [102, 103]. 

ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʥʳʝ ʵʣʘʩʪʠʥʘ, ʪʘʢʠʝ ʢʘʢ ʪʨʦʧʦʵʣʘʩʪʠʥ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʘʞʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʘʢʪʠʚʥʦʩʪʠ ʤʥʦʛʠʭ ʢʣʝʪʦʢ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʚʢʣʶʯʘʷ 

ʬʠʙʨʦʙʣʘʩʪʳ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ [24]. ʉʚʷʟʳʚʘʥʠʝ ʢʣʝʪʦʢ ʩ 

ʚʥʝʢʣʝʪʦʯʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʵʣʘʩʪʠʥʘ ʠʣʠ ʵʣʘʩʪʠʥʦʚʳʤʠ ʧʝʧʪʠʜʘʤʠ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʮʝʩʩʳ 

ʤʠʦʬʠʙʨʠʣʣʦʛʝʥʝʟʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʩʦʩʫʜʠʩʪʳʤʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (ɻʄʂ), ʘ 

ʪʘʢʞʝ ʭʝʤʦʪʘʢʩʠʩ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʵʣʘʩʪʠʥʘ, ʩʘʤʦʛʦ 

ʧʨʦʯʥʦʛʦ ʙʝʣʢʘ ɺʂʄ, ʚʳʟʳʚʘʝʪ ʤʦʱʥʳʡ ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚʩʝ ʵʪʘʧʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʥʳ: ʚʦʩʧʘʣʝʥʠʝ, ʨʝʧʘʨʘʮʠʶ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʦʚʨʝʞʜʝʥʥʳʡ ʵʣʘʩʪʠʥ ʚ ʦʨʛʘʥʠʟʤʝ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ɻʄʂ ʚ ʪʢʘʥʷʭ ʠ ʠʥʠʮʠʠʨʫʝʪ 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʩʦʩʫʜʦʚ [77, 101]. 

ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʛʣʠʢʦʧʨʦʪʝʠʥʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʢʘʥʝʡ [24]. ɸʤʦʨʬʥʳʡ ʤʘʪʨʠʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ, ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʪʘʢʠʭ ʢʘʢ 

ʮʠʪʦʢʠʥʳ ʠ ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʢʘʥʝʡ, ʧʨʠʚʣʝʯʝʥʠʷ 

ʢʣʝʪʦʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʚʝʪʘ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ. [36, 51].  
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ʉʪʨʫʢʪʫʨʥʘʷ ʧʦʣʷʨʥʦʩʪʴ ʪʢʘʥʠ ʧʝʨʠʢʘʨʜʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʣʘʤʠʥʠʥ ʠ ʢʦʣʣʘʛʝʥ IV, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ p.serosum, ʦʧʦʩʨʝʜʫʶʪ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝʪʦʢ, ʥʦ 

ʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʦʚ ʠ ʜʘʞʝ ʚʣʠʷʪʴ ʥʘ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʭʨʦʤʘʪʠʥʘ [103, 104, 105]. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʷʟʳʚʘʥʠʝ ʢʣʝʪʦʢ ʩ ʣʘʤʠʥʠʥʦʤ 

ʧʨʠʚʦʜʠʪ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʘʧʦʧʪʦʟʘ ʚ ʢʣʝʪʢʘʭ [105]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʤʠʥʠʥ ʷʚʣʷʝʪʩʷ ʥʝ 

ʧʨʦʩʪʦ ʧʘʩʩʠʚʥʳʤ ʙʝʣʢʦʤ ʘʜʛʝʟʠʠ, ʘ ʘʢʪʠʚʥʦ ʤʦʜʫʣʠʨʫʶʱʠʤ ʢʣʝʪʦʯʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ, 

ʤʠʛʨʘʮʠʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʣʝʪʦʯʥʦʛʦ ʬʝʥʦʪʠʧʘ ʘʛʝʥʪʦʤ. ʈʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ p.serosum, ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ çʧʣʦʩʢʦʡè ʤʠʛʨʘʮʠʠ ʢʣʝʪʦʢ, ʯʪʦ 

ʦʧʦʩʨʝʜʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʣʘʤʠʥʠʥʘ ʩ ʠʥʪʝʛʨʠʥʦʤ Ŭ3ɓ1 [104]. ʊʦʛʜʘ ʢʘʢ ʬʠʙʨʦʟʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʣʘʤʠʥʠʥʘ ʠ ʢʦʣʣʘʛʝʥʘ IV, ʤʦʜʫʣʠʨʫʝʪ ʙʦʣʝʝ ʤʝʜʣʝʥʥʫʶ 

çʧʣʦʩʢʫʶè ʤʠʛʨʘʮʠʶ ʠ ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʤʠʛʨʘʮʠʶ ʢʣʝʪʦʢ ʚ ʛʣʫʙʴ ʤʘʪʨʠʢʩʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʣʣʘʛʝʥʘ I ʩ ʠʥʪʝʛʨʠʥʦʤ Ŭ11ɓ1 [104]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʠʢʘʨʜʘ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʙʠʦʠʤʧʣʘʥʪʘʪʦʚ ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʙʠʦʘʢʪʠʚʥʳʭ ʙʝʣʢʦʚ ɺʂʄ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʪʢʘʥʠ ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʣʝʪʦʯʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʡ 

ʤʘʪʝʨʠʘʣ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʭʠʨʫʨʛʠʠ, ʨʘʟʫʤʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʩʝʨʦʟʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʩʚʝʪʘ 

ʩʦʩʫʜʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʦʢʘ ʢʨʦʚʠ. ɹʦʣʝʝ ʛʣʘʜʢʘʷ ʠ ʨʦʚʥʘʷ ʩʪʨʫʢʪʫʨʘ p.serosum ʙʫʜʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʪʨʦʤʙʦʨʝʟʠʩʪʝʥʪʥʳʭ ʩʚʦʡʩʪʚʘʭ ʙʠʦʤʘʪʝʨʠʘʣʘ. ʊʘʢʞʝ 

ʙʠʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ p.serosum, ʘ ʠʤʝʥʥʦ ʠʥʜʫʢʮʠʷ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʤʠʛʨʘʮʠʠ 

ʢʣʝʪʦʢ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʦʥʦʩʣʦʷ, ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʪʝʥʮʠʘʣ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʢ ʨʝʵʥʜʦʪʝʣʠʟʘʮʠʠ. 

 

1.3 ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

 

ʉ ʪʝʭ ʧʦʨ, ʢʘʢ ɹʂʉ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʢʣʘʧʘʥʘʤ ʩʝʨʜʮʘ, ʠ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʢ ʚ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ 

ʙʠʦʩʪʘʙʠʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʦʧʨʦʪʝʟʦʚ ʢʩʝʥʦʛʝʥʥʳʭ ʪʢʘʥʝʡ, ʛʣʫʪʘʨʦʚʳʡ 

ʘʣʴʜʝʛʠʜ (ɻɸ) ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʘʛʝʥʪ ʜʣʷ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʙʠʦʧʨʦʪʝʟʦʚ [106]. ɽʱʝ ʚ 1968 ʛʦʜʫ ʜʦʢʪʦʨ ɸʣʝʥ ʂʘʨʧʝʥʪʴʝ ʦʙʥʘʨʫʞʠʣ ʘʥʪʠʠʤʤʫʥʦʛʝʥʥʳʝ ʠ 

ʘʥʪʠʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ɻɸ [107]. ʂʨʦʤʝ ʪʦʛʦ, ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʪʝʨʠʣʠʟʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʥʥʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʠʦʧʨʦʪʝʟʦʚ ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʝʤʣʝʤʳʤʠ, ʠ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʧʨʠʥʷʣʠ ʦʙʨʘʙʦʪʢʫ ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ɻɸ ʟʘ ʦʩʥʦʚʥʦʡ ʩʪʘʥʜʘʨʪ 

[108]. ʆʜʥʘʢʦ ʚʩʢʦʨʝ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʪʘʢʦʡ ʧʨʦʩʪʦʡ ʦʜʥʦʵʪʘʧʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʦʣʴʢʦ ɻɸ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 0,625% ʨʘʩʪʚʦʨʦʤ ɻɸ (ʨʘʩʪʚʦʨ ʂʘʨʧʝʥʪʴʝ) ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʙʠʦʤʘʪʝʨʠʘʣʘ ʠ, ʚʝʨʦʷʪʥʦ, ʚʣʠʷʝʪ ʥʘ ʝʛʦ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʘʩʝʧʪʠʯʝʩʢʦʤʫ ʢʘʣʴʮʠʥʦʟʫ [109]. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ 3-4 ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʣʦʩʴ ʤʥʦʛʦ ʧʦʧʳʪʦʢ ʧʦʥʷʪʴ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʝʨʠʢʘʨʜʘ, ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʪʠ 

ʧʨʦʮʝʩʩʳ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʣʴʮʠʥʦʟʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ɹʂʉ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʨʦʢʘ ʠʭ ʩʣʫʞʙʳ. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʣʴʮʠʬʠʢʘʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʭʩʂʇɹ ʩʚʷʟʘʥʦ ʩ ʪʨʝʤʷ 

ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

ï ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʬʠʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʥʘ ʢʣʝʪʢʠ ʨʝʮʠʧʠʝʥʪʘ (ɻɸ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʢʘʣʴʮʠʥʦʟ). ʇʨʠ ʵʪʦʤ ʧʦʛʠʙʰʠʝ ʢʣʝʪʢʠ ʨʝʮʠʧʠʝʥʪʘ ʠ ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʪʝʣʴʮʘ 

ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʪʨʘʤʠ ʠʥʠʮʠʘʮʠʠ ʢʘʣʴʮʠʥʦʟʘ; 

ï ʧʦʛʠʙʰʠʝ ʢʣʝʪʢʠ ʜʦʥʦʨʘ ʠ ʢʣʝʪʦʯʥʳʡ ʜʝʙʨʠʩ, ʦʩʪʘʚʰʠʝʩ ̫ʚ ʤʘʪʝʨʠʘʣʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

ʇʦʛʠʙʰʠʝ ʢʣʝʪʢʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʦʚ ʠʥʠʮʠʘʮʠʠ ʢʘʣʴʮʠʥʦʟʘ, ʠ ʙʦʣʝʝ 

ʪʦʛʦ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʝʨʦʷʪʥʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʢʘʣʴʮʠʥʦʟʫ (ʠʤʤʫʥʦ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʢʘʣʴʮʠʥʦʟ); 

ï ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʦʩʬʦʣʠʧʠʜʦʚ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʦʩʪʘʚʰʠʭʩʷ ʚ 

ʤʘʪʨʠʢʩʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. ʌʦʩʬʦʣʠʧʠʜʳ ʧʦʛʣʦʱʘʶʪ ʢʘʣʴʮʠʡ ʠ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ 

ʪʦʯʢʠ ʟʘʨʦʞʜʝʥʠʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʬʦʩʬʘʪʦʚ ʢʘʣʴʮʠʷ (ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʬʦʩʬʦʣʠʧʠʜʘʤʠ 

ʢʘʣʴʮʠʥʦʟ). 

ʉʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʜʣʷ ʉʉʍ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʦ ʦʯʠʱʘʪʴ ʙʠʦʤʘʪʝʨʠʘʣ ʦʪ ʢʣʝʪʦʢ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʥʦʨʘ, 

ʬʦʩʬʦʣʠʧʠʜʦʚ ʠ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʭ ʬʠʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʤʧʣʘʥʪʘʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦʪʦʢ) ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʠ ʧʦʜʪʘʣʢʠʚʘʶʪ ʧʨʠʤʝʥʷʪʴ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʩʰʠʚʘʪʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʧʨʦʯʥʦʩʪʴ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʧʦʥʠʤʘʥʠʝ ʧʨʠʚʝʣʦ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʨʦʚʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʭʩʂʇɹ: ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ (ʫʜʘʣʝʥʠʝ ʢʣʝʪʦʢ ʜʦʥʦʨʘ ʠ 
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ʜʨʫʛʠʭ ʠʤʤʫʥʦʛʝʥʦʚ), ʜʝʣʠʧʠʜʠʟʘʮʠʷ (ʫʜʘʣʝʥʠʝ ʣʠʧʠʜʦʚ) ʠ ʬʠʢʩʘʮʠʷ (ʧʨʠʤʝʥʝʥʠʝ 

ʬʠʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ). 

 

1.3.1 ʉʰʠʚʘʥʠʝ, ʬʠʢʩʘʮʠʷ ʠ ʧʦʩʪʬʠʢʩʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

 

ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʬʠʙʨʠʣʣʦʛʝʥʝʟʝ ʢʦʣʣʘʛʝʥ ʩʰʠʚʘʝʪʩʷ ʢʘʢ ʚʥʫʪʨʠ-, ʪʘʢ ʠ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ [110]. ʆʜʠʥ ʠʟ ʥʠʭ ʚʢʣʶʯʘʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʨʝʘʢʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʩʪʘʪʢʦʚ ʣʠʟʠʥʘ ʠ 

ʛʠʜʨʦʢʩʠʣʠʟʠʥʘ ʩ ʚʳʩʦʢʦʨʝʘʢʮʠʦʥʥʳʤʠ ʘʣʴʜʝʛʠʜʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʢʦʪʦʨʳʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ 

ʚʩʪʫʧʘʶʪ ʚ ʨʝʘʢʮʠʶ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʜʨʫʛʠʤʠ ʦʩʪʘʪʢʘʤʠ ʣʠʟʠʥʘ ʠ ʛʠʜʨʦʢʩʠʣʠʟʠʥʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʘʙʠʣʴʥʳʭ ʩʣʦʞʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ. ɺʪʦʨʦʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʩʢʦʣʴʢʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʛʣʶʢʦʟʘ ʠ ʧʨʦʜʫʢʪʳ ʝʝ 

ʦʢʠʩʣʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʣʠʢʠʨʦʚʘʥʠʷ. ʇʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ 

ʢʦʣʣʘʛʝʥʘ ʵʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦ ʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʣʷ ʚʦʣʦʢʦʥ ʢʦʣʣʘʛʝʥʘ ʦʯʝʥʴ ʥʠʟʢʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. 

ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʉʉʍ ʚʢʣʶʯʘʝʪ 

ʫʩʠʣʝʥʠʝ ʵʪʠʭ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ [111, 112], ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ, 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʊʘʙʣʠʮʘ 1). ʆʙʱʘʷ ʮʝʣʴ ʚʩʝʭ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʩʰʠʚʘʥʠʷ ï ʜʦʙʠʪʴʩʷ çʧʦʣʥʦʛʦ ʩʰʠʚʘʥʠʷè ʢʦʣʣʘʛʝʥʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʤʝʥʝʝ 80% 

ʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ ʙʫʜʫʪ ʩʦʝʜʠʥʝʥʳ ʧʦʧʝʨʝʯʥʳʤʠ ʩʰʠʚʢʘʤʠ. 

ʂ ʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʬʠʢʩʘʮʠʠ ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʦʪʥʦʩʷʪʩʷ: ʧʣʘʟʤʝʥʥʳʡ ʤʝʪʦʜ [113], 

ʜʝʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ ʤʝʪʦʜ [114] ʠ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʦʥʠʟʠʨʫʶʱʝʤ ʦʙʣʫʯʝʥʠʠ [115]. 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥ ʥʘ ʧʨʷʤʦʤ ʩʰʠʚʘʥʠʠ ʢʦʣʣʘʛʝʥʘ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʋʌ-ʣʫʯʝʡ ʠʣʠ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ ʢʦʣʣʘʛʝʥʘ. ʆʜʥʘʢʦ, ʚʩʝ 

ʵʪʠ ʤʝʪʦʜʳ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʢ ʜʝʥʘʪʫʨʘʮʠʠ ʢʦʣʣʘʛʝʥʘ ʫʞʝ ʥʘ ʵʪʘʧʝ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʰʠʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʭʦʪʴ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʷʤʦʤʫ ʩʰʠʚʘʥʠʶ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʪʝʨʠʘʣʫ 

ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʯʥʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʰʠʚʘʥʠʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ 

ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʜʘʥʥʳʝ ʩʧʦʩʦʙʳ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʞʠʟʥʝʥʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʟʦʨʙʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥʘ. 
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ʊʘʙʣʠʮʘ 1 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʦʚ ʩʰʠʚʢʠ [116] 

ʄʝʪʦʜ ʩʰʠʚʢʠ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʌʠʟʠʯʝʩʢʠʝ 

ɹʝʟʦʧʘʩʥʦ 
ʉʚʷʟʠ ʥʘʤʥʦʛʦ ʩʣʘʙʝʝ, ʯʝʤ ʫ 

ʭʠʤʠʯʝʩʢʠʭ ʩʰʠʚʘʪʝʣʝʡ 

ʅʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʄʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ 

ɼʝʰʝʚʠʟʥʘ ɼʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʰʠʚʢʠ 

ʄʠʥʠʤʘʣʴʥʘʷ ʨʝʘʢʮʠʷ 

ʧʦʩʣʝ ʩʰʠʚʢʠ 

ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʢʠʥʝʪʠʢʦʡ 

ʨʝʘʢʮʠʠ ʩʰʠʚʘʥʠʷ 

ɹʦʣʝʝ ʥʠʟʢʠʝ ʩʪʝʧʝʥʠ ʩʰʠʚʘʥʠʷ 

ʌʝʨʤʝʥʪʘʪʠʚʥʳʝ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ 

ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, 

ʬʝʨʤʝʥʪʳ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳ ʚ ʤʷʛʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʨʝʘʢʮʠʠ  

ʇʨʦʮʝʩʩʦʤ ʩʰʠʚʘʥʠʷ 

ʯʘʩʪʦ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ, 

ʠʟʤʝʥʷʷ ʪʝʤʧʝʨʘʪʫʨʫ, ʨʅ 

ʠʣʠ ʠʦʥʥʫʶ ʩʠʣʫ 

ʉʘʤʳʝ ʜʦʨʦʛʠʝ ʩʰʠʚʘʪʝʣʠ 

ʉʫʙʩʪʨʘʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʍʠʤʠʯʝʩʢʠʝ ʉʠʣʴʥʳʝ ʩʰʠʚʢʠ 

ʄʦʛʫʪ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤʠ ʜʣʷ ʢʣʝʪʦʢ 

ʅʝʦʙʭʦʜʠʤʘ ʦʪʤʳʚʢʘ 

ɼʦʨʦʞʝ ʬʠʟʠʯʝʩʢʦʡ ʩʰʠʚʢʠ 

 

ʌʝʨʤʝʥʪʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʩʰʠʚʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʦʟʜʝʡʩʪʚʠʝ ʬʝʨʤʝʥʪʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʚʢʣʶʯʘʷ ʧʦʟʚʦʥʦʯʥʳʭ, ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʨʘʩʪʝʥʠʷ ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠ ʢʘʪʘʣʠʟʠʨʫʶʱʠʭ ʩʰʠʚʘʥʠʝ ʙʝʣʢʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʪʘʢʠʭ ʢʘʢ ʦʨʦʛʦʚʝʥʠʝ ʵʧʠʜʝʨʤʠʩʘ, ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ ʠ ʜʨʫʛʠʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʩʪʨʘʪʝʛʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʩʰʠʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʛʣʫʪʘʤʠʥʘʟ (TGase; 

ʧʨʦʪʝʠʥʛʣʫʪʘʤʠʥʦʚʘʷ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ) [117], ʧʝʨʦʢʩʠʜʘʟʳ ʭʨʝʥʘ (HRP) ʠ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ (H2O2) [118] ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʨʝʟʦʨʙʠʨʫʝʤʳʭ ʙʠʦʧʦʣʠʤʝʨʥʳʭ ʢʘʨʢʘʩʦʚ ʠ ʛʠʜʨʦʛʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʩʰʠʚʘʥʠʷ, 

ʤʷʛʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʘʢʮʠʠ ʠ ʥʠʟʢʦʡ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʙʩʪʨʘʪ-ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ 

ʚʳʩʦʢʘ ̫ ʩʪʦʠʤʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʩʰʠʚʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʠʤʧʣʘʥʪʘʪʦʚ. ɺ ʪʦʤ ʯʠʩʣʝ, ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʩʰʠʚʢʠ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʚʩʝ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʙʠʦʧʨʦʪʝʟʦʚ. 
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ʊʘʙʣʠʮʘ 2 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʭʠʤʠʯʝʩʢʠʭ ʩʰʠʚʘʪʝʣʝʡ [116] 

ʉʰʠʚʘʪʝʣʴ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ɻʣʫʪʘʨʦʚʳʡ 

ʘʣʴʜʝʛʠʜ  

ï ʜʝʰʝʚʠʟʥʘ 

ï ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʰʠʚʘʥʠʷ 

ï ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ  

ï ʩʰʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʧʦʣʠʤʝʨʦʚ 

ï ʚr ʩʦʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ 

ï ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʢʵʧʧʠʨʦʚʘʥʠʷ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʤʳʚʢʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ 

ï ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʞʝʣʪʳʡ 

ʂʘʨʙʦʜʠʠʤʠʜʳ 

ï ʤʝʥʴʰʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ɻɸ ʠ ɼɻʕʕ 

ï ʤʦʞʥʦ ʦʪʤʳʪʴ 

ʜʝʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ 

ï ʜʦʨʦʛʦʚʠʟʥʘ 

ï ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʩʰʠʚʢʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ɻɸ 

ɻʝʥʠʧʠʥ 

ï ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ï ʥʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ 

ï ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʰʠʚʘʥʠʷ 

ï ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ 

ʙʦʣʴʰʝ, ʯʝʤ ʩ ɻɸ 

 

ï ʜʦʨʦʛʦʚʠʟʥʘ 

ï ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʩʠʥʠʡ  

ɻɸ ï ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ; ɼɻʕʕ ï ʜʠʛʣʠʮʠʜʠʣʦʚʳʡ ʵʬʠʨ ʵʪʠʣʝʥʛʣʠʢʦʣʷ 

 

ʄʝʪʦʜʳ ʭʠʤʠʯʝʩʢʦʡ ʩʰʠʚʢʠ ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʣʣʘʛʝʥʦʚʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʩʧʦʩʦʙʳ ʚʢʣʶʯʘʶʪ 

ʨʝʘʢʮʠʶ ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʝʥʪʘ (ʪ.ʝ. ʩʧʝʡʩʝʨʘ) ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ ʦʩʪʘʪʢʦʚ ʣʠʟʠʥʘ ʠʣʠ 

ʛʠʜʨʦʢʩʠʣʠʟʠʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʷʭ ʠʣʠ ʘʢʪʠʚʘʮʠʶ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʦʩʪʘʪʢʦʚ ʛʣʫʪʘʤʠʥʦʚʦʡ ʠ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʢʮʠʝʡ ʩ ʘʤʠʥʦʛʨʫʧʧʦʡ 

ʜʨʫʛʦʡ ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʤʠʜʥʦʡ ʩʚʷʟʠ [119]. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʩʰʠʚʢʠ ʚʳʜʝʣʷʶʪ ʘʣʴʜʝʛʠʜʳ 

(ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ (ɻɸ) ʠ ʬʦʨʤʘʣʴʜʝʛʠʜ (ʌɸ)), ʢʘʨʙʦʜʠʠʤʠʜʳ, ʵʧʦʢʩʠʩʦʝʜʠʥʝʥʠʷ 

(ʜʠʛʣʠʮʠʜʠʣʦʚʳʡ ʵʬʠʨ ʵʪʠʣʝʥʛʣʠʢʦʣʷ (ɼɻʕʕ)) ʠ ʛʝʥʠʧʠʥ (ʊʘʙʣʠʮʘ 2). 

 

1.3.1.1 ɻʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʬʠʢʩʘʮʠʠ ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ 

ʬʦʨʤʘʣʴʜʝʛʠʜ (ʌɸ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʟʫʶʱʠʝʩʷ ʩʚʷʟʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʨʘʪʠʤʳ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʚʨʘʱʝʥʠʝ ʌɸ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚ 

ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʬʠʢʩʘʪʦʨʘ ʜʣʷ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʩʰʠʚʘʥʠʝ ʢʦʣʣʘʛʝʥʘ ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ 

(ɻɸ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʪʝʨʠʘʣʳ ʩ ʥʘʠʚʳʩʰʝʡ ʩʪʝʧʝʥʴʶ ʩʰʠʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʭʠʤʠʯʝʩʢʠʡ ʨʝʘʛʝʥʪ ʜʣʷ ʩʰʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥʘ. ʕʪʦʪ 

ʩʰʠʚʘʶʱʠʡ ʘʛʝʥʪ ʣʝʛʢʦʜʦʩʪʫʧʝʥ, ʥʝʜʦʨʦʛ ʠ ʦʙʨʘʟʫʝʪ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ 

ʩʰʠʚʘʪʴ ʪʢʘʥʠ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ [120]. ʉ ʧʦʤʦʱʴʶ ʩʰʠʚʘʥʠʷ ɻɸ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʜʝʛʨʘʜʘʮʠʠ, ʩʥʠʞʝʥʠʷ ʘʥʪʠʛʝʥʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥʘ. ʇʦʤʠʤʦ ʬʠʢʩʘʮʠʠ ʪʢʘʥʠ, ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ ʷʚʣʷʝʪʩʷ 

ʦʪʣʠʯʥʳʤ ʩʪʝʨʠʣʠʟʫʶʱʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʢ ʠʤʧʣʘʥʪʘʮʠʠ. 

ɻʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ ï ʵʪʦ ʜʠʘʣʴʜʝʛʠʜ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʭʠʤʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʘʤʠʥʦʛʨʫʧʧʘʤʠ ʢʦʣʣʘʛʝʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ɻʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ ʷʚʣʷʝʪʩʷ 

ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʘʣʴʜʝʛʠʜʘ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ ʧʷʪʠʫʛʣʝʨʦʜʥʦʡ ʘʣʠʬʘʪʠʯʝʩʢʦʡ 

ʮʝʧʠ. ɻɸ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʘʤʠʥʥʳʤʠ ʠʣʠ ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʙʝʣʢʦʚ ʠ ʧʦʣʠʤʝʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʢʮʠʠ ʦʩʥʦʚʘʥʠʷ ʐʠʬʬʘ ʠ ʩʦʝʜʠʥʷʝʪ 

ʙʠʦʧʦʣʠʤʝʨʥʳʝ ʮʝʧʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʫʪʨʠ- ʠʣʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʩʝ ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʛʨʫʧʧʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɻɸ ʬʦʨʤʠʨʫʶʪ ʩʠʣʴʥʦ ʩʰʠʪʫʶ ʩʝʪʴ [121]. ʇʨʠ ʵʪʦʤ 

ʨʘʩʪʚʦʨ ɻɸ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʬʠʢʩʘʮʠʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʩʝʡ 

ʩʚʦʙʦʜʥʦʛʦ ʘʣʴʜʝʛʠʜʘ, ʤʦʥʦʤʝʨʥʦʛʦ ʠ ʜʠʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʤʦʥʦʤʝʨʥʦʛʦ ɻɸ, ʤʦʥʦʤʝʨʥʳʭ ʠ 

ʧʦʣʠʤʝʨʥʳʭ ʧʦʣʫʘʮʝʪʘʣʝʡ ʠ ʨʘʟʣʠʯʥʳʭ ʥʝʥʘʩʳʱʝʥʥʳʭ ʧʦʣʠʤʝʨʦʚ [122]. ʉʚʦʙʦʜʥʳʡ ɻɸ, 

ʮʠʢʣʠʯʝʩʢʠʡ ʛʝʤʠʘʮʝʪʘʣʴ ʠ ʦʣʠʛʦʤʝʨʳ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʦʙʦʜʥʦʛʦ ɻɸ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 4% [123]. ʋʨʦʚʝʥʴ ʧʦʣʠʤʝʨʠʟʦʚʘʥʥʦʛʦ ɻɸ ʚ ʨʘʩʪʚʦʨʝ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʠ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʠ ʚʦʟʨʘʩʪʘ ʨʘʩʪʚʦʨʘ [124]. ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʢʘʢ ʩʚʦʙʦʜʥʳʡ ɻɸ, ʪʘʢ ʠ ʥʝʥʘʩʳʱʝʥʥʳʡ ʧʦʣʠʤʝʨ, ʠ ʦʙʝ ʵʪʠ ʬʦʨʤʳ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʪʘʢʠʝ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ [125]. ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ɻɸ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʠʤʝʨʦʚ ɻɸ ʚ ʬʠʢʩʠʨʫʶʱʝʤ 

ʨʘʩʪʚʦʨʝ, ʘ ʪʘʢʞʝ ʨʘʩʪʚʦʨʝ ʭʨʘʥʝʥʠʷ [126]. 

ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʧʨʠ ʬʠʢʩʘʮʠʠ ʢʦʣʣʘʛʝʥʘ ɻɸ, ʩʰʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʷʟʝʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʡ ʤʝʞʜʫ ʘʣʴʜʝʛʠʜʥʦʡ 

ʛʨʫʧʧʦʡ ʤʦʥʦʤʝʨʥʦʛʦ ɻɸ ʩ ʘʤʠʥʦʛʨʫʧʧʦʡ ʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ɻɸ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʴʜʦʣʴʥʦʡ 

ʢʦʥʜʝʥʩʘʮʠʠ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʘʣʴʜʝʛʠʜʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʫʤʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʝʨʠʢʘʨʜʘ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ ɻɸ, 

ʙʫʜʫʪ ʧʣʦʪʥʦʩʪʴ ʩʰʠʚʘʥʠʷ ʠ ʪʦʯʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ, ʘ ʦʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʫʪ 

ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ɻɸ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʣʶʙʳʭ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʬʠʢʩʠʨʫʶʱʝʤ 

ʨʘʩʪʚʦʨʝ, ʦʩʦʙʝʥʥʦ ʘʤʠʥʦʢʠʩʣʦʪ [127, 128, 129, 130]. ʋʢʘʟʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʬʠʢʩʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ 

ɻɸ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʢʘʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ɹʂʉ, ʪʘʢ ʠ ʥʘ ʝʛʦ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʘʣʴʮʠʥʦʟʫ [131, 132, 133]. 

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ɹʂʉ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ ʬʠʢʩʘʮʠʠ ɻɸ. ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʪʦʢʦʣʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʦʚ ʬʠʢʩʘʮʠʠ 0,2 ï 0,8% ɻɸ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʭʨʘʥʝʥʠʝʤ, ʦʙʳʯʥʦ ʚ 0,1 % 

ɻɸ ʠ ʦʨʛʘʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ, ʪʘʢʦʤ ʢʘʢ ʵʪʘʥʦʣ ʠʣʠ ʦʢʪʘʥʦʣ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʪʦʢʦʣʳ ʚʢʣʶʯʘʶʪ 

ʬʘʟʳ ʧʦʩʪʬʠʢʩʘʮʠʠ ʣʠʟʠʥʦʤ [134] ʠʣʠ ʛʣʠʮʠʥʦʤ [125]. ʅʝʢʦʪʦʨʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʠʟʙʝʞʘʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʦʪʝʟʦʚ ʚ ʬʠʢʩʠʨʫʶʱʠʭ ʨʘʩʪʚʦʨʘʭ, 

ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ, ʦʜʥʘʢʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʢʦʥʩʝʨʚʘʮʠʠ ʦʢʘʟʳʚʘʣ ʩʠʣʴʥʦʝ 

ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʣʣʘʛʝʥʦʚʳʝ ʬʠʙʨʠʣʣʳ [135]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɻɸ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʯʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʰʠʚʘʪʝʣʝʤ ʠ ʪʨʝʙʫʝʪ ʜʦʣʛʦʡ ʠ 

ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʤʳʚʢʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʰʠʚʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro ʜʦʢʘʟʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ɻɸ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ [136]. ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʬʠʢʩʠʨʫʶʱʠʭ ʨʘʩʪʚʦʨʘʭ ɹʂʉ ʩʣʝʜʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʤʳʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ (10-20 ʤʠʥʫʪ) ʧʝʨʝʜ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ. ɹʦʣʝʝ 

ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ in vivo ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʢʩʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʦʤʦʱʴʶ ɻɸ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʝʥʠ ̫[137] ʠ ʢʘʣʴʮʠʥʦʟʘ [138]. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʡ ɻɸ ʠʣʠ ɻɸ, ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʡ ʚ ʙʠʦʤʘʪʝʨʠʘʣʝ ʧʨʠ ʭʨʘʥʝʥʠʠ, 

ʤʦʞʝʪ ʚʳʜʝʣ̫ʪʴʩʷ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʦʨʛʘʥʠʟʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʨʝʘʢʮʠʠ ɻɸ ʩ ʧʝʨʚʠʯʥʳʤʠ ʘʤʠʥʘʤʠ ʚ ʙʠʦʤʘʪʝʨʠʘʣʘʭ ʦʙʨʘʟʫʶʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʝ 

ʠʤʠʥʳ (ʦʩʥʦʚʘʥʠ ̫ʐʠʬʬʘ), ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʚʳʤʳʚʘʥʠʝ ɻɸ ʠʟ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ. ʅʝʩʚʷʟʘʥʥʳʝ ʘʣʴʜʝʛʠʜʳ, 

ʚʳʜʝʣʷʶʱʠʝʩʷ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʚʳʟʳʚʘʶʪ ʛʠʙʝʣʴ ʢʣʝʪʦʢ, ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʢʘʢ 

ʣʦʢʘʣʴʥʳʭ, ʪʘʢ ʠ ʦʙʱʠʭ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʚ ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦʪʦʢ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʢʘʣʴʮʠʥʦʟʘ [139]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʝ ʘʣʴʜʝʛʠʜʥʳʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʠʩʣʷʪʴʩʷ ʜʦ ʢʘʨʙʦʢʩʠʣʴʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ. ʕʪʠ ʬʨʘʛʤʝʥʪʳ ʤʦʛʫʪ ʧʨʠʪʷʛʠʚʘʪʴ ʠʦʥʳ ʢʘʣʴʮʠʷ ʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʠʥʠʮʠʠʨʦʚʘʥʠʶ ʢʘʣʴʮʠʥʦʟʘ [140]. 

ɼʣʷ ʙʦʨʴʙʳ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻɸ, ʚ ʤʠʨʦʚʦʡ ʧʘʪʝʥʪʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʩʦʙʳ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ɻɸ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʝʘʢʪʠʚʘʮʠʶ ʤʦʣʝʢʫʣ ʩʚʦʙʦʜʥʦʛʦ ɻɸ ʠ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʭ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ [141, 142, 143, 144, 145]. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ 

ʧʘʪʝʥʪʝ ʉʐɸ ˉ5862806 [146] ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʜʝʛʠʜʨʘʪʘʮʠʶ ʪʢʘʥʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ɻɸ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ (ʪ.ʝ. ʵʪʘʥʦʣʘ, ʥʦ ʙʝʟ ʛʣʠʮʝʨʠʥʘ) ʠ ʥʘʥʝʩʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 
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ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ, ʪʘʢʦʛʦ ʢʘʢ ʮʠʘʥʦʙʦʨʛʠʜʨʠʜ ʥʘʪʨʠʷ ʠʣʠ ʙʦʨʦʛʠʜʨʠʜ ʥʘʪʨʠʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ 

ʨʘʩʪʚʦʨʠʪʝʣʝ. ʄʝʪʦʜʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʧʘʪʝʥʪʝ ʉʐɸ ˉ5476516 [147], ʚʢʣʶʯʘʶʪ ʜʦʙʘʚʣʝʥʠʝ 

ʧʦʣʠʦʣʦʚ (ʥʘʧʨʠʤʝʨ, ʛʣʠʮʝʨʠʥʘ) ʠ ʩʧʠʨʪʦʚ ʚ ʦʙʨʘʙʦʪʢʫ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʇʘʪʝʥʪʳ ʉʐɸ ˉ6630001 

[148] ʠ ˉ6277555 [149] ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʛʣʠʮʝʨʠʥʦʤ ʠ ʣʠʦʬʠʣʠʟʘʮʠʠ 

ʪʢʘʥʠ. ɺʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʘʪʝʥʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʭʩʂʇɹ ʟʘ ʩʯʝʪ 

ʧʦʜʘʚʣʝʥʠ ̫ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ɻɸ, ʥʦ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʦʢʠʩʣʝʥʠʷ ʪʢʘʥʝʡ. 

ɿʘʢʨʳʪʠʝ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ ʚ ʪʢʘʥʠ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʢʠ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʘʤʠʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʢʠʩʣʝʥʠʝ 

ʪʢʘʥʠ. ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜʳ ʫʤʝʥʴʰʝʥʠʷ ʢʘʣʴʮʠʬʠʢʘʮʠʠ, ʨʘʩʢʨʳʪʳʝ ʚ ʧʘʪʝʥʪʘʭ ʉʐɸ ˉ6471,723 

[150] ʠ ʧʘʪʝʥʪʘʭ ʉʐɸ ˉ4786,287 [151], ʚʢʣʶʯʘʶʪ ʜʦʙʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʤʠʥʦʚ ʜʣʷ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ɻɸ ʪʢʘʥʠ. ʆʜʥʘʢʦ, ʵʪʠ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʥʝ 

ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʪʢʘʥʠ ʥʘʜʦʣʛʦ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦ ʚʨʝʤʝʥʝʤ ʜʠʬʬʫʥʜʠʨʫʶʪ ʠʟ ʪʢʘʥʠ, ʯʪʦ ʨʝʟʢʦ 

ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʜʫʨ ʧʦ ʩʥʠʞʝʥʠʶ ʢʘʣʴʮʠʥʦʟʘ. 

ɼʣʷ ʙʣʦʢʠʨʦʚʢʠ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʢʵʧʧʠʥʛ. ʆʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʨʘʙʦʪʢʫ ʢʠʩʣʦʪʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʣʶʙʫʶ ʢʠʩʣʦʪʫ (ʥʦ ʣʫʯʰʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʤʠʥʦʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪ)r, ʩʧʦʩʦʙʥʫʶ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʠ/ʠʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʬʨʘʛʤʝʥʪʳ ʩʰʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʩʘʡʪʦʚ 

ʩʚʷʟʳʚʘʥʠʷ ʢʘʣʴʮʠʷ. ɸʤʠʥʦʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪ r ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʤʦʣʝʢʫʣʝ 

ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʥʘ ʘʤʠʥʦʛʨʫʧʧʘ ʠ ʦʜʥʘ ʢʘʨʙʦʢʩʠʣʴʥʘʷ ʛʨʫʧʧʘ. ɹʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ, ʯʪʦʙʳ ʘʤʠʥʦʢʘʨʙʦʥʦʚʫʶ ʢʠʩʣʦʪʫ ʚʳʙʠʨʘʣʠ ʠʟ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ L-ʘʨʛʠʥʠʥʘ, 

L-ʣʠʟʠʥʘ, L-ʛʠʩʪʠʜʠʥʘ, L-ʛʣʫʪʘʤʘʪʘ ʠʣʠ L-ʘʩʧʘʨʪʘʪʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʥʘʢʪʠʚʘʮʠʠ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʭ ʛʨʫʧʧ ɻɸ ʚ ʪʝʭʥʦʣʦʛʠʠ çAOA Tissue Treatmentè (Medtronic) ʧʨʝʜʣʘʛʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʤʠʥʦʦʣʝʠʥʦʚʫ  ʁʢʠʩʣʦʪʫ (ɸʆɸ).  

ɺ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʢʘʥʝʡ ʩʝʨʜʝʯʥʦʛʦ ʢʣʘʧʘʥʘ Carpentier-

Edwards ThermaFixÊ (Edwards Lifesciences) ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʙʨʘʙʦʪʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʠʥʘʢʪʠʚʘʮʠʶ ʥʝʩʪʘʙʠʣʴʥʳʭ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʭ ʤʦʣʝʢʫʣ ɻɸ, ʪʘʢ ʠ ʦʙʨʘʙʦʪʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʠʥʘʢʪʠʚʘʮʠʶ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ. ɺ ʪʝʭʥʦʣʦʛʠʠ çThermaFixè ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʥʳʡ 

ʥʘʙʦʨ, ʚʢʣʶʯʘʶʱʠʡ ʭʠʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʪʢʘʥʠ ʚ ɻɸ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ (ʙʦʨʦʛʠʜʨʠʜ ʥʘʪʨʠʷ ʠʣʠ ʮʠʘʥʦʙʦʨʦʛʠʜʨʠʜ ʥʘʪʨʠʷ), ʟʘʪʝʤ ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʤʧʣʝʢʩʘ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʘʤʠʥʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʨʝʘʢʮʠʠ ʩ ʵʪʘʥʦʣʘʤʠʥʦʤ, ʛʠʜʨʦʢʩʠʣʠʟʠʥʦʤ, ʪʘʫʨʠʥʦʤ, 

ʩʫʣʴʬʘʪʦʤ ʜʝʢʩʪʨʘʥʘ, ʩʫʣʴʬʘʪʦʤ ʭʦʥʜʨʦʠʪʠʥʘ, ʧʦʣʠʚʠʥʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, 3-ʜʝʟʦʢʩʠʛʣʶʢʦʟʦʥʦʤ, 

ʛʠʜʨʘʟʠʥʦʤ, ʛʠʜʨʘʟʠʜʦʤ ʘʜʠʧʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʛʝʧʘʨʠʥʦʤ [152]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʘʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʧʦʛʣʦʱʝʥʠʝ ʢʘʣʴʮʠʷ ʙʠʦʤʘʪʝʨʠʘʣʦʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʦʙʨʘʙʦʪʘʥʥʳʤ ʪʦʣʴʢʦ ɻɸ. 
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1.3.1.2 ʂʘʨʙʦʜʠʠʤʠʜʳ 

 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʬʠʢʩʘʮʠʠ ʢʦʣʣʘʛʝʥʘ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʘʢʪʠʚʘʮʠʠ ʢʘʨʙʦʢʩʠʣʴʥʳʭ 

ʛʨʫʧʧ ʚ ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʶ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ ʚ ʜʨʫʛʠʭ 

ʮʝʧʷʭ. ɼʣʷ ʪʘʢʠʭ ʩʰʠʚʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʨʙʦʜʠʠʤʠʜʳ. 

1-ʕʪʠʣ-3-(3-ʜʠʤʝʪʠʣʘʤʠʥʦʧʨʦʧʠʣ)-ʢʘʨʙʦʜʠʠʤʠʜ (ʕɼʂ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʢʘʨʙʦʜʠʠʤʠʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʶ ʩ ʢʘʨʙʦʢʩʠʣʴʥʳʤʠ, 

ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʠ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʕɼʂ ʨʝʘʛʠʨʫʝʪ ʩ 

ʢʘʨʙʦʢʩʠʛʨʫʧʧʘʤʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʆ-ʘʮʠʣʠʟʦʤʦʯʝʚʠʥʳ, ʢʦʪʦʨʘ ̫ ʟʘʪʝʤ 

ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʜʠʘʤʠʥʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʤʠʜʥʳʭ ʩʚʷʟʝʡ [153]. ʆ-ʘʮʠʣʠʟʦʤʦʯʝʚʠʥʘ ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʛʠʜʨʦʣʠʟʦʚʘʥʘ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ N-ʘʮʠʣʤʦʯʝʚʠʥʫ, ʢʦʪʦʨʘʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʘ ʠ ʥʝ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ. ʆʜʥʘʢʦ ʜʦʙʘʚʣʝʥʠʝ N-

ʛʠʜʨʦʢʩʠʩʫʢʮʠʥʠʤʠʜʘ (N-ɻʉ) ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʵʪʫ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʫ [153]. ɺ ʧʨʠʩʫʪʩʪʚʠʠ N-ɻʉ 

ʆ-ʘʮʠʣʠʟʦʤʦʯʝʚʠʥʘ ʤʦʞʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʘʢʪʠʚʠʨʦʚʘʥʥʫʶ N-ɻʉ ʢʘʨʙʦʢʩʠʣʴʥʫʶ ʛʨʫʧʧʫ, 

ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʤʦʞʝʪ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʶ ʩʦ ʩʚʦʙʦʜʥʦʡ ʘʤʠʥʦʛʨʫʧʧʦʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʧʦʧʝʨʝʯʥʦʡ ʩʚʷʟʠ [153]. ɼʦʙʘʚʣʝʥʠʝ N-ɻʉ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʰʠʚʘʥʠʝ ʕɼʂ ʠ N-ɻʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʣʣʘʛʝʥʦʚʦʤʫ ʤʘʪʝʨʠʘʣʫ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʰʠʚʘʥʠʷ 

[153]. ʆʜʥʘʢʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ɻɸ-ʩʪʘʙʠʣʠʟʘʮʠʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʕɼʂ/N-ɻʉ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʧʨʦʯʥʦʩʪʴʶ ʥʘ 

ʨʘʟʨʳʚ [154]. 

 

1.3.1.3 ɻʝʥʠʧʠʥ 

 

ʅʘʠʤʝʥʴʰʝʡ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʥʘʠʙʦʣʴʰʝʡ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʧʨʠʨʦʜʥʳʝ 

ʩʰʠʚʘʶʱʠʝ ʘʛʝʥʪʳ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪ ʛʝʥʠʧʠʥ. ɻʝʥʠʧʠʥ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʛʠʜʨʦʣʠʟʘ 

ʛʝʥʠʧʦʟʠʜʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʠʟ ʧʣʦʜʦʚ ʛʘʨʜʝʥʠʠ. ʆʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʠʜʨʦʢʩʠ- ʠ 

ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʘʢʪʠʚʥʳʭ ʛʨʫʧʧ ʠ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɻɸ [155, 156]. ɹʦʣʝʝ 

ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʛʝʥʠʧʠʥʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʠʭ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ [157], ʠ ʪʘʢʞʝ ʠʥʜʫʮʠʨʫʝʪ ʩʠʥʪʝʟ ʥʦʚʳʭ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ 

ʢʣʝʪʢʘʤʠ [158]. ʍʦʪʷ ʛʝʥʠʧʠʥ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʩʰʠʚʘʶʱʠʤ ʘʛʝʥʪʦʤ, ʦʥ ʜʦʨʦʛ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʤʘʩʩʦʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʛʝʥʠʧʠʥʘ 

ʥʘ ʢʣʝʪʢʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʟʳʚʘʶʪ 

ʦʧʘʩʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʥʠʧʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʢʄ ʤʦʞʝʪ 

ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʢʣʝʪʦʢ [159]. 
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1.3.1.4 ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʬʠʢʩʘʮʠʠ, ʢʘʢ ʩʧʦʩʦʙʳ ʧʦʜʘʚʣʝʥʠʷ ʢʘʣʴʮʠʥʦʟʘ 

 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʳʯʥʳʤ ʩʰʠʚʘʶʱʠʤ ʚʝʱʝʩʪʚʘʤ, ʚ ʧʨʘʢʪʠʢʝ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʢʚʘʨʘʠʥʦʚʘʷ (ʢʚʘʜʨʘʪʥʘʷ) ʢʠʩʣʦʪʘ [160], ʢʦʨʠʯʥʳʡ ʘʣʴʜʝʛʠʜ [161], ʥʦʨʜʠʛʠʜʨʦʛʚʘʷʨʝʪʦʚʘʷ 

ʢʠʩʣʦʪʘ [162], ʜʫʙʠʣʴʥʘʷ ʢʠʩʣʦʪʘ [163], ʩʰʠʚʘʶʱʠʝ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ 

(ʥʘʧʨʠʤʝʨ, 1,4-ʜʠʛʣʠʮʠʜʠʣʦʚʳʡ ʵʬʠʨ ʙʫʪʘʥʜʠʦʣʘ) [164], ʘ ʪʘʢʞʝ ʤʝʪʠʣʛʣʠʮʠʜʠʣʦʚʳʡ ʵʬʠʨ ʠ 

ʧʦʣʠʛʣʠʮʠʜʠʣʦʚʳʡ ʵʬʠʨ ʛʣʠʮʝʨʠʥʘ [165].  

ʊʘʢʞʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʫʣʴʬʠʜʥʦʛʦ ʩʰʠʚʘʥʠʷ ʜʣʷ ʢʦʥʲʶʛʘʮʠʠ 

ʢʦʣʣʘʛʝʥʘ ʩ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʝʤ ʜʠʘʢʨʠʣʘʤʠʜʦʤ [166]. ʆʜʥʘʢʦ ʚʩʝ ʚʳʰʝ ʦʟʚʫʯʝʥʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʰʠʚʘʶʱʠʝ ʘʛʝʥʪʳ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʠ ʧʦʢʘ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʠʤʝʝʪ ʩʫʛʫʙʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨ. 

ʉʰʠʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʩ ʧʦʤʦʱʴʶ ʜʠʠʟʦʮʠʘʥʘʪʦʚ ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʩʪʠʢʦʚ ʠʟ ʘʤʠʥʦʛʨʫʧʧ ʥʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʷʭ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʩʰʠʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘ [167] ʠ ʜʘʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʣʷ 

ʬʠʢʩʘʮʠʠ ʙʳʯʴʝʛʦ ʧʝʨʠʢʘʨʜʘ. ʅʝʜʦʩʪʘʪʢʦʤ, ʦʜʥʘʢʦ, ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ ʜʠʠʟʦʮʠʘʥʘʪʦʚ ʠ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ [168]. 

ɼʨʫʛʦʡ ʤʝʪʦʜ ʩʰʠʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʤʥʦʛʦʵʪʘʧʥʦʡ ʨʝʘʢʮʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʮʠʣʘʟʠʜʘ [22]. ɸʮʠʣʘʟʠʜʥʳʡ ʤʝʪʦʜ ʚʢʣʶʯʘʝʪ ʘʢʪʠʚʘʮʠʶ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ 

ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ. ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ ʦʙʨʘʟʫʶʪ ʧʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʘʢʮʠʠ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ ʢʦʣʣʘʛʝʥʘ ʜʨʫʛʦʡ ʮʝʧʠ [169]. ʉʥʘʯʘʣʘ ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ 

ʵʪʝʨʠʬʠʮʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʩʦ ʩʧʠʨʪʦʤ. ɿʘʪʝʤ ʵʪʦʪ ʩʣʦʞʥʳʡ ʵʬʠʨ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʛʠʜʨʘʟʠʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʩ ʛʠʜʨʘʟʠʥʦʤ (H2NðNH2). ɸʮʠʣʘʟʠʜʥʳʝ ʛʨʫʧʧʳ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʩ ʢʠʩʣʳʤ ʨʘʩʪʚʦʨʦʤ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ. ʇʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʦʩʥʦʚʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʨʅ ʘʮʠʣʘʟʠʜʥʘʷ ʛʨʫʧʧʘ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʧʝʨʚʠʯʥʦʡ ʘʤʠʥʦʛʨʫʧʧʦʡ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʤʠʜʥʳʭ ʩʚʷʟʝʡ. ʕʪʘ ʤʥʦʛʦʩʪʘʜʠʡʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʭʦʨʦʰʠʤ ʩʚʦʡʩʪʚʘʤ 

ʤʘʪʝʨʠʘʣʘ; ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ (ʥʘʧʨʠʤʝʨ, 7 ʜʥʝʡ ʠ ʙʦʣʝʝ) [170]. ɺ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʥʝʜʘʚʥʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ ʩʪʘʜʠʠ 

ʵʪʝʨʠʬʠʢʘʮʠʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʜʨʘʟʠʥʘ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʢʘʨʙʦʢʩʠʣʴʥʘʷ ʛʨʫʧʧʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʮʠʣʘʟʠʜʥʫʶ ʛʨʫʧʧʫ ʟʘ ʦʜʥʫ ʩʪʘʜʠʶ ʧʫʪʝʤ ʨʝʘʢʮʠʠ ʩ ʜʠʬʝʥʠʣʬʦʩʬʦʨʠʣʘʟʠʜʦʤ 

(DPPA/ɼʌʌɸ). ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ; ʦʜʥʘʢʦ ʨʝʘʢʮʠʶ ʧʨʦʚʦʜʷʪ ʚ 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ (ʥʘʧʨʠʤʝʨ, ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜʝ, ɼʄʌ, ʢʦʪʦʨʳʡ ʦʧʘʩʝʥ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ [171]. 

ɽʱʝ ʦʜʥʘ ʛʨʫʧʧʘ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʰʠʚʢʠ ʢʦʣʣʘʛʝʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʧʦʢʩʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ [169]. ʕʧʦʢʩʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʪ.ʝ. 

ʵʧʦʢʩʠʜʳ) ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʢʘʢ ʢʠʩʣʦʪʥʦ-ʢʘʪʘʣʠʟʠʨʫʝʤʳʤ, ʪʘʢ ʠ ʢʘʪʘʣʠʟʠʨʫʝʤʳʤ 
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ʦʩʥʦʚʘʥʠʝʤ ʨʝʘʢʮʠʷʤ ʩ ʨʷʜʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʚʢʣʶʯʘʷ ʘʤʠʥʦʛʨʫʧʧʳ ʠ ʛʨʫʧʧʳ 

ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ, ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ. ʆʙʳʯʥʦ ʩʰʠʚʘʥʠʝ ʢʦʣʣʘʛʝʥʘ ʵʧʦʢʩʠʜʘʤʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʙʘʟʦʚʦʤ ʟʥʘʯʝʥʠʠ pH (ʥʘʧʨʠʤʝʨ, pH 8-10), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʰʠʚʘʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʛʨʫʧʧʳ ʢʦʣʣʘʛʝʥʘ [164, 165]. ʉʰʠʚʢʘ ʵʧʦʢʩʠʩʦʝʜʠʥʝʥʠʷʤʠ 

ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ɹʂʉ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʧʨʠʤʝʨ, ʚ ʧʘʪʝʥʪʘʭ ʉʐɸ 

ˉ4806595 [172], ʉʐɸ ˉ5080670 [173], ʉʐɸ ˉ5880242 [174], ʉʐɸ ˉ6117979 [175] ʠ ʉʐɸ 

ˉ7918899 [176]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʩʰʠʚʢʠ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʷʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʇʦ ʩʫʪʠ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʵʧʦʢʩʠʩʦʝʜʠʥʝʥʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ 

çʟʘʧʝʯʘʪʳʚʘʥʠʝè ʙʠʦʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʚʦʣʦʢʦʥ ʵʧʦʢʩʠʜʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʢʦʪʦʨʦʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʢʣʶʯʘʝʪ ʢʦʥʪʘʢʪ ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ ʩ ʚʦʣʦʢʥʘʤʠ ʙʠʦʤʘʪʝʨʠʘʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʘʢʮʠʷ 

ʦʨʛʘʥʠʟʤʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʵʧʦʢʩʠʩʦʝʜʠʥʝʥʠʷ, ʥʦ ʥʝ ʥʘ ʩʘʤ ʙʠʦʤʘʪʝʨʠʘʣ. ʇʨʠ 

ʵʪʦʤ ʚ ʚʠʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʚʚʝʜʝʥʠʷ ʵʧʦʢʩʠʩʦʝʜʠʥʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʩʂʇɹ, 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʥʘ ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ ʥʝʠʟʚʝʩʪʝʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʬʠʢʩʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʘʣʴʮʠʥʦʟʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʭʩʂʇɹ ʠ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʤʧʣʘʥʪʘʪʦʚ, ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʰʠʚʘʶʱʠʤ ʘʛʝʥʪʦʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ɻɸ. ɻɸ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ɹʂʉ ʚ ʚʠʜʫ 

ʝʛʦ ʭʦʨʦʰʝʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʚʦʜʝ, ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʰʠʚʘʥʠʷ ʙʝʣʢʦʚ ɺʂʄ 

ʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʘʝʤʦʛʦ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʘʪʨʠʢʩʘ 

[122]. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʶʪ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

(<0,5%), ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʪʦʢʩʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʭ ʤʦʣʝʢʫʣ ʘʣʴʜʝʛʠʜʘ, 

ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ ʠ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ɻɸ-

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢ ʢʘʣʴʮʠʥʦʟʫ. 

 

1.3.2 ɼʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ  

ʢʘʢ ʩʧʦʩʦʙ ʧʦʜʘʚʣʝʥʠʷ ʢʘʣʴʮʠʥʦʟʘ 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʘʪʝʥʪʦʚ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʘʚʣʝʥʠʷ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʩʯʠʪʘʝʪʩʷ 

ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ. ʇʦʜ çʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʝʡè ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙ ʫʜʘʣʝʥʠʷ ʢʣʝʪʦʢ ʜʦʥʦʨʘ ʠ 

ʢʣʝʪʦʯʥʦʛʦ ʜʝʙʨʠʩʘ ʠʟ ʪʢʘʥʠ ʠ ʪʢʘʥʝʚʳʭ ʩʪʨʫʢʪʫʨ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ɹʂʉ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʢʘʢ ʠʟ ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʪʘʢ ʠ ʠʟ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [177]. ʄʝʪʦʜʳ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ: ʬʠʟʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ (ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ) ʠ ʭʠʤʠʯʝʩʢʠʝ. 
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ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʪʢʘʥʝʡ ʚʢʣʶʯʘʶʪ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʢʣʝʪʦʢ, 

ʚʦʟʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʟʚʫʢʘ ʠʣʠ ʮʠʢʣʳ ʟʘʤʦʨʘʞʠʚʘʥʠ/̫ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ (ʊʘʙʣʠʮʘ 3) [177]. ɼʘʥʥʳʝ 

ʤʝʪʦʜʳ ʠʩʢʣʶʯʘʪʁ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʦʜʥʘʢʦ ʦʥʠ 

ʪʘʢʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʘʣʝʥʠʝ ʠʟ ʪʢʘʥʝʡ ʢʣʝʪʦʯʥʦʛʦ ʜʝʙʨʠʩʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʤʤʫʥʥʳʤ ʨʝʘʢʮʠʷʤ ʫ ʨʝʮʠʧʠʝʥʪʘ ʠ ʢʘʣʴʮʠʥʦʟʫ ʙʠʦʤʘʪʝʨʠʘʣʦʚ [178]. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʢʘʥʠ, ʯʪʦ ʧʦʚʨʝʞʜʘʝʪ 

ɺʂʄ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [88], ʧʦʵʪʦʤʫ 

ʪʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʣʷ ʭʩʂʇɹ ʥʝ ʧʨʦʚʦʜʠʪʩʷ. 

ʊʘʙʣʠʮʘ 3 ï ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ 

ʄʝʪʦʜ ʊʠʧ ʜʝʡʩʪʚʠʷ 
ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʝʢʣʝʪʦʯʥʳʡ 

ʤʘʪʨʠʢʩ 

ʎʠʢʣʳ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ/ 

ʦʪʪʘʠʚʘʥʠʷ 

ʂʣʝʪʢʠ ʨʘʟʨʳʚʘʶʪʩʷ  

ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ 

ʂʨʠʩʪʘʣʣʳ ʣʴʜʘ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʠʣʠ 

ʥʘʨʫʰʠʪʴ ʩʪʨʫʢʪʫʨʫ ɺʂʄ 

ʄʝʭʘʥʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʨʘʟʨʳʚ 

ʢʣʝʪʦʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʜʘʚʣʝʥʠʷ 

ʇʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʚʨʝʞʜʘʶʱʝʝ 

ɺʂʄ 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 

ʃʠʟʠʩ ʢʣʝʪʦʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʫʣʴʪʨʘʟʚʫʢʘ 

ʇʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʚʨʝʞʜʘʶʱʝʝ 

ɺʂʄ 

 

ɼʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʬʝʨʤʝʥʪʳ (ʪʨʠʧʩʠʥ, ʜʠʩʧʘʟʳ, 

ʥʫʢʣʝʘʟʳ, ʢʦʣʣʘʛʝʥʘʟʳ), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʪʢʨʝʧʣʝʥʠʶ ʢʣʝʪʦʢ ʜʦʥʦʨʘ ʦʪ ɺʂʄ ʪʢʘʥʝʡ ʠ 

ʨʘʟʨʫʰʝʥʠʶ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʝʱʝ ʜʦ ʵʪʘʧʘ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʭʠʤʠʯʝʩʢʦʡ 

ʩʰʠʚʢʝ, ʜʝʣʘʶʱʠʡ ʪʢʘʥʴ ʫʩʪʦʡʯʠʚʦʡ ʢ ʜʝʡʩʪʚʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʬʝʨʤʝʥʪʦʚ. ɺ ʧʨʦʪʦʢʦʣʘʭ 

ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʭʩʂʇɹ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʬʝʨʤʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʜʘʣʝʥʠʷ ɼʅʂ ʠ ʈʅʂ ʜʦʥʦʨʘ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʬʦʩʬʘʪʦʚ ʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʣʴʮʠʬʠʢʘʮʠʠ. 

ɼʝʮʝʣʣʶʣʷʨʠʟʘʮʠʶ ʭʩʂʇɹ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʭʠʤʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ (ʊʘʙʣʠʮʘ 4). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ [179, 

180], ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʩʤʝʩʠ ʠʟ ʠʦʥʥʦʛʦ ʠ ʥʝʠʦʥʥʦʛʦ ʜʝʪʝʨʛʝʥʪʦʚ [181]. 
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ʊʘʙʣʠʮʘ 4 ï ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ 

ʄʝʪʦʜ ʊʠʧ ʜʝʡʩʪʚʠʷ 
ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʝʢʣʝʪʦʯʥʳʡ 

ʤʘʪʨʠʢʩ 

ʂʠʩʣʦʪʳ ʠ 

ʱʝʣʦʯʠ 

ɼʝʥʘʪʫʨʠʨʫʶʪ ʙʝʣʢʠ ʠ 

ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ 

ʩʦʣʶʙʠʣʠʟʠʨʫʶʪ 

ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʦʢ 

ɺʦʟʤʦʞʥʦ ʫʜʘʣʝʥʠʝ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʠʝ ɻɸɻ, ʢʦʣʣʘʛʝʥʘ ʠ 

ʜʨʫʛʠʭ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ 

ɻʠʧʦ- ʠ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʝ 

ʨʘʩʪʚʦʨʳ 

ʃʠʟʠʨʫʶʪ ʢʣʝʪʢʠ ʠ 

ʨʘʟʨʫʰʘʶʪ ɼʅʂ-ʙʝʣʢʦʚʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʕʬʬʝʢʪʠʚʥʦ ʣʠʟʠʨʫʝʪ ʢʣʝʪʢʠ, ʥʦ ʥʝ 

ʫʜʘʣʷʝʪ ʢʣʝʪʦʯʥʳʡ ʜʝʙʨʠʩ 

ʅʝʠʦʥʥʳʝ 

ʜʝʪʝʨʛʝʥʪʳ 

(ʊʨʠʪʦʥ ʍ-100) 

ʅʘʨʫʰʘʶʪ ʣʠʧʠʜ-ʣʠʧʠʜʥʳʝ, 

ʣʠʧʠʜ-ʙʝʣʢʦʚʳʝ ʠ ɼʅʂ-

ʙʝʣʢʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʪʢʘʥʠ. ʋʜʘʣʷʝʪ ɻɸɻ ʠ ʚʳʟʳʚʘʝʪ 

ʧʦʚʨʝʞʜʝʥʠʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ɺʂʄ 

ʀʦʥʥʳʝ 

ʜʝʪʝʨʛʝʥʪʳ 

(ɼʉʅ, ɼʍʅ, 

ʊʨʠʪʦʥ ʍ-200) 

 

ʀ ʷʜʝʨʥʳʝ, ʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʤʝʤʙʨʘʥʳ ʨʘʩʪʚʦʨʷʶʪʩʷ, 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʜʝʥʘʪʫʨʘʮʠʷ ʙʝʣʢʦʚ 

ɼʉʅ: ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʷʝʪ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʙʝʣʢʠ ʠ ʦʩʪʘʪʢʠ 

ʷʜʝʨ, ʥʦ ʥʘʨʫʰʘʝʪ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ 

ɺʂʄ, ʧʦʚʨʝʞʜʘʝʪ ʢʦʣʣʘʛʝʥ ʠ ʫʜʘʣʷʝʪ 

ɻɸɻ. 

ɼʍʅ: ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʘʝʪ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ɺʂʄ ʠ ʚʳʤʳʚʘʝʪ 

ʯʘʩʪʴ ɻɸɻ. ʅʝ ʪʘʢ ʵʬʬʝʢʪʠʚʝʥ ʚ 

ʫʜʘʣʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʊʨʠʪʦʥ X-200: ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ 

ʫʜʘʣʝʥʠʠ ʢʣʝʪʦʢ, ʥʦ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ 

ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ɺʂʄ 

ɼʉʅ ï ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ; ɼʍʅ ï ʜʝʟʦʢʩʠʭʦʣʘʪ ʥʘʪʨʠʷ; ɻɸɻ ï ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ 

 

ɺ ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʘʭ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʵʪʘʧʥʦ ʩʥʘʯʘʣʘ ʦʢʠʩʣʷʶʱʠʝ 

ʘʛʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʮʝʥʪʨʳ ʥʫʢʣʝʘʮʠʠ ʢʘʣʴʮʠʥʦʟʘ (ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ, 

ʧʝʨʬʦʨʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʧʝʨʠʦʜʥʘʷ ʢʠʩʣʦʪʘ, ʥʘʜʫʢʩʫʩʥʘ ̫ ʢʠʩʣʦʪʘ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ) ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʭʝʣʘʪʠʨʫʶʱʠʤ ʘʛʝʥʪʦʤ (ʕɼʊɸ, ʕɻʊɸ, ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʦʡ, ʠʭ ʩʦʣʝʡ ʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʡ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʠʦʥʥʳʤ ʠ ʥʝʠʦʥʥʳʤ ʜʝʪʝʨʛʝʥʪʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ (ʪʘʢʦʛʦ ʢʘʢ ʜʠʪʠʦʪʨʝʠʪʦʣ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ 

ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ [180, 181]. ɺ ʧʘʪʝʥʪʘʭ ʉʐɸ ˉ6509145 [180] ʠ ˉ7078163 [182] 

ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ ʩʥʠʞʘʝʪ ʢʘʣʴʮʠʬʠʢʘʮʠʶ ʭʩʂʇɹ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʠʦʥʥʳʤ ʜʝʪʝʨʛʝʥʪʦʤ ʦʩʪʘʚʘʣʩʷ ʊʨʠʪʦʥ X-100, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʯʘʱʝ ʚʩʝʛʦ ʩ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ 

ʥʘʪʨʠʝʤ (ɼʉʅ), ʨʝʞʝ ʩ ʛʠʧʦ- ʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʠ ʬʝʨʤʝʥʪʘʤʠ [183, 184, 185, 186, 

187, 188]. ɼʝʟʦʢʩʠʭʦʣʘʪ ʥʘʪʨʠʷ (ɼʍʅ) ʥʘʯʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʤʝʩʠ  

ʊʨʠʪʦʥ X-100 ʠ ɼʉʅ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ [189]. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ɼʉʅ, ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʘʛʝʥʪʦʚ ʜʣʷ ʫʜʘʣʝʥʠʷ ʢʣʝʪʦʢ ʜʦʥʦʨʘ, ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ɺʂʄ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ɺ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ɼʍʅ ʙʳʣ ʧʨʠʟʥʘʥ ʙʦʣʝʝ ʱʘʜʷʱʠʤ ʘʛʝʥʪʦʤ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʠʪʴ ʚʩʝ ʣʠʧʠʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʘʢ ʢʣʝʪʦʢ, ʪʘʢ ʠ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʠʪʴ 

ʩʪʨʫʢʪʫʨʫ, ʘ ʟʥʘʯʠʪ ʠ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʙʫʜʫʱʠʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ [190]. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʳʭ ʭʩʂʇɹ ʧʦʢʘʟʳʚʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ, ʥʦ ʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʳʤ ʢʦʥʪʨʦʣʝʤ [191]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʥʥʦ ɼʉʅ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʭʩʂʇɹ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ɹʂʉ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ɼʉʅ ʩʨʝʜʠ ʚʩʝʭ ʜʝʪʝʨʛʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʫʰʘʝʪ ʢʣʝʪʢʠ ʠ ʫʜʘʣʷʝʪ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʙʝʣʢʠ ʠ ʦʩʪʘʪʢʠ ʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʪʢʘʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ɼʉʅ 

ʪʘʢʞʝ ʨʘʟʨʫʰʘʝʪ ʠ ʫʜʘʣʷʝʪ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ (ɻɸɻ) ʠʟ ʪʢʘʥʠ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩʯʠʪʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʧʦʚʨʝʞʜʝʥʥʳʝ ɻɸɻ 

ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʮʝʥʪʨʘʤʠ ʠʥʠʮʠʘʮʠʠ ʢʘʣʴʮʠʥʦʟʘ [2]. ʅʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʷ 

çThermaFixè (Edwards Lifesciences) ʠʩʧʦʣʴʟʫʝʪ ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʨʘʟʨʫʰʝʥʠʷ ɻɸɻ. 

 

1.3.2 ɼʝʣʠʧʠʜʠʟʘʮʠʷ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʩʧʦʩʦʙ  

ʧʦʜʘʚʣʝʥʠʷ ʢʘʣʴʮʠʥʦʟʘ 

 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ 

ʩʧʠʨʪʦʤ ʧʝʨʝʜ ʠʤʧʣʘʥʪʘʮʠʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʠʨʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʦ, ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ/ʠʣʠ 

ʩʪʝʨʠʣʠʟʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ, ʥʦ ʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ) ʢʘʢ ʜʝʬʦʩʬʦʣʠʧʠʜʠʟʠʨʫʶʱʠʡ ʘʛʝʥʪ [192, 193, 194]. 

ʉʧʠʨʪʦʩʦʜʝʨʞʘʱʠʝ ʨʘʩʪʚʦʨʳ ï ʵʪʦ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʩʧʠʨʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50%. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʪʚʦʨʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʠʨʪʦʚ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 60 ʜʦ 80%. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʙʦ ʟʘʙʫʬʝʨʝʥʥʳʡ, ʣʠʙʦ ʥʝʟʘʙʫʬʝʨʝʥʥʳʡ 

ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʠʡ ʨʘʩʪʚʦʨ. ʆʜʥʘʢʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʟʘʙʫʬʝʨʝʥʥʳʡ 

ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʠʡ ʨʘʩʪʚʦʨ, ʧʦʩʢʦʣʴʢʫ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʟʘʙʫʬʝʨʝʥʥʳʝ ʨʘʩʪʚʦʨʳ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʩʰʠʚʘʥʠʷ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʞʝʣʪʝʥʠʶ 

ʙʠʦʤʘʪʝʨʠʘʣʘ. ɺ ʧʘʪʝʥʪʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [192, 193] ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʠʟʰʠʝ ʩʧʠʨʪ rʉ1-ʉ6 ʠ ʦʩʦʙʝʥʥʦ ʨʝʢʦʤʝʥʜʫʶʪ ʤʝʪʘʥʦʣ, ʵʪʘʥʦʣ, ʮʠʢʣʦʛʝʢʩʘʥʦʣ, ʠʟʦʧʨʦʧʘʥʦʣ, 

ʧʨʦʧʘʥʦʣ, ʙʫʪʘʥʦʣ, ʧʝʥʪʘʥʦʣ, ʠʟʦʙʫʪʘʥʦʣ, ʚʪʦʨʠʯʥʳʡ ʙʫʪʘʥʦʣ ʠ ʪ-ʙʫʪʘʥʦʣ. ɺ ʥʝʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʘʭ 

ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʠʡ ʨʘʩʪʚʦʨ ʩʦʜʝʨʞʠʪ ʩʤʝʩʴ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʧʠʨʪʦʚ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʙʱʠʡ ʦʙʲʝʤ 

ʩʧʠʨʪʘ ʧʨʝʚʳʰʘʝʪ 50%. ʅʘʧʨʠʤʝʨ, ʵʬʬʝʢʪʠʚʥʘ ʩʤʝʩʴ ʧʨʠʤʝʨʥʦ ʠʟ 70% ʵʪʘʥʦʣʘ ʠ ʧʨʠʤʝʨʥʦ 10% 
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ʠʟʦʙʫʪʘʥʦʣʘ [195]. ʇʨʠ ʵʪʦʤ ʚ ʚʳʰʝʫʢʘʟʘʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ 

ʙʠʦʤʘʪʝʨʠʘʣ ʥʘ ʩʪʘʜʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʬʠʢʩʘʮʠʠ ɻɸ, ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʪʝʯʝʥʠʝ ʣʶʙʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʧʨʠʜʘʥʠʷ 

ʙʠʦʤʘʪʝʨʠʘʣʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ï ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʪ 24 ʜʦ 48 ʯʘʩʦʚ [192, 193]. ɺ 

ʩʣʫʯʘʝ ʬʠʢʩʘʮʠʠ ɻɸ ʜʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʧʠʨʪʦʚ, ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʩʧʠʨʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ 

ʫʚʝʣʠʯʝʥʦ. 

ɺʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʮʠʷʭ ʠ ʢʦʤʙʠʥʘʮʠʷʭ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ɹʂʉ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ ʭʩʂʇɹ ʧʨʠ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʩʪʨʘʪʝʛʠʷʭ ʧʦʜʘʚʣʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ɹʂʉ ʢ ʢʘʣʴʮʠʥʦʟʫ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʫʩʪʦʷʚʰʠʤʠʩʷ ʵʪʘʧʘʤʠ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʜʝʣʠʧʠʜʠʟʘʮʠʷ ʠ 

ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠ,̫ ʢʦʪʦʨʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʣʠ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʵʪʘʧʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʭʩʂʇɹ. 

 

1.4 ʉʪʨʫʢʪʫʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ɹʂʉ ʠʣʠ ʩʪʨʫʢʪʫʨʥʘʷ ʢʣʘʧʘʥʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ (ʉʂɼ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ çʧʨʠʦʙʨʝʪʝʥʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʧʘʪʦʣʦʛʠʷ ɹʂʉ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʥʦʩʦʤ ʩʪʚʦʨʦʢ ʠʣʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʫʪʦʣʱʝʥʠʶ, ʨʘʟʨʳʚʫ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʧʨʦʪʝʟʘ ʩ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʠʤ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʢʣʘʧʘʥʘ, 

ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚ ʚʠʜʝ ʩʪʝʥʦʟʘ ʠʣʠ ʨʝʛʫʨʛʠʪʘʮʠʠè [196]. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ, ʉʂɼ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩʘʤʦʛʦ ʧʨʦʪʝʟʘ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚʦ 

ʚʨʝʤʷ ʠʤʧʣʘʥʪʘʮʠʠ, ʘ ʦʧʦʩʨʝʜʦʚʘʥʘ ʥʘʢʦʧʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ɹʂʉ [197]. ɺʩʝʦʙʲʝʤʣʶʱʝʝ, ʝʜʠʥʦʦʙʨʘʟʥʦʝ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ɹʂʉ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ, ʦʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʣʦ 

ʧʨʝʜʝʣʴʥʦ ʷʩʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʩʝʮʝʣʦ ʟʘʚʠʩʠʪ ʦʪ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʭʩʂʇɹ. 

ɹʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ çʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʠʟʜʝʣʠʡ ʠʣʠ ʫʩʪʨʦʡʩʪʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʦʨʛʘʥʠʟʤʝ, ʥʝ ʚʳʟʳʚʘʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʠ ʠʥʜʫʮʠʨʦʚʘʪʴ ʢʣʝʪʦʯʥʳʡ ʠ 

ʪʢʘʥʝʚʦʡ ʦʪʚʝʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘè [198], 

ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʤ ʙʠʦʤʘʪʝʨʠʘʣʦʤ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʠʟʤʘ ʨʝʮʠʧʠʝʥʪʘ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʚʦʟʜʝʡʩʪʚʠʝ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʙʠʦʤʘʪʝʨʠʘʣ, ʪʘʢ ʠ ʙʠʦʤʘʪʝʨʠʘʣʘ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʨʠʯʝʤ ʤʝʭʘʥʠʟʤʳ ʵʪʠʭ, ʢʘʟʘʣʦʩʴ ʙʳ, ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʷʚʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ [22]. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʙʠʦʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʉʉʍ, ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʭʩʂʇɹ. ʂ ʵʪʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ɻɸ ʠ 
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ʦʩʪʘʪʦʯʥʳʭ ʜʝʮʝʣʣʶʣʷʨʠʟʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ, ʤʦʜʠʬʠʢʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʘʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʩʢʣʦʥʥʦʩʪʴ ʭʩʂʇɹ ʢ ʢʘʣʴʮʠʥʦʟʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʭʩʂʇɹ, 

ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʠʭ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ: 

ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʭʩʂʇɹ ʠ ʢʨʦʚʴʶ, ʚʢʣʶʯʘʷ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʳʩʚʦʙʦʞʜʘʝʤʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʤʘʪʝʨʠʘʣʘ ʘʛʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʪʨʦʤʙʦʨʝʟʠʩʪʝʥʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʤʘʪʝʨʠʘʣʘ; 

ï ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ɺʂʄ ʭʩʂʇɹ, ʘ ʠʤʝʥʥʦ ʜʝʛʝʥʝʨʘʮʠʷ/ʜʝʛʨʘʜʘʮʠʷ ʙʝʣʢʦʚ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ; 

ï ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʭʩʂʇɹ, ʢʦʪʦʨʳʝ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʷʚʣʷʶʪʩʷ ʢʩʝʥʦʛʝʥʥʳʤʠ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʘʥʪʠʛʝʥʥʳʤʠ; 

ï ʢʘʣʴʮʠʬʠʢʘʮʠʷ ʭʩʂʇɹ. 

ɺʩʝ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʨʫʰʝʥʠʶ ʭʩʂʇɹ ʠ ʜʠʩʬʫʥʢʮʠʠ ʙʠʦʧʨʦʪʝʟʘ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʜʘʥʥʦʛʦ ʧʝʨʝʯʥʷ ʙʳʣ ʠʩʢʣʶʯʝʥ ʵʥʜʦʢʘʨʜʠʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʥʦ ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʙʠʦʤʘʪʝʨʠʘʣʘʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʤʝʥʥʦ ʘʩʝʧʪʠʯʝʩʢʠʡ ʢʘʣʴʮʠʥʦʟ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʉʂɼ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʡ ʠ ʧʦʣʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ɹʂʉ, ʪʨʝʙʫʶʱʝʡ ʝʛʦ ʥʝʤʝʜʣʝʥʥʦʡ ʟʘʤʝʥʳ. ɸʩʝʧʪʠʯʝʩʢʠʡ ʢʘʣʴʮʠʥʦʟ ï ʵʪʦ 

ʥʝʟʘʚʠʩʠʤʳʡ ʦʪ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ (ʪʦ ʝʩʪʴ ʘʛʝʥʪʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ) ʧʨʦʮʝʩʩ 

ʦʪʣʦʞʝʥʠʷ ʢʘʣʴʮʠʝʚʳʭ ʜʝʧʦʟʠʪʦʚ ʚ ʪʢʘʥʷʭ ʙʠʦʧʨʦʪʝʟʘ ʢʣʘʧʘʥʘ ʩʝʨʜʮʘ. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʢʘʣʴʮʠʥʦʟ 

ʠʥʦʨʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʢʨʦʚʴʶ ʠ ʤʷʛʢʠʤʠ ʪʢʘʥʷʤʠ, ʷʚʣʷʝʪʩʷ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʣʦʞʝʥʠʝʤ ʬʦʩʬʘʪʦʚ ʢʘʣʴʮʠʷ ʚ ʤʝʩʪʘʭ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ 

ʜʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ ʠ 

ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ [198]. 

 

1.4.1 ʂʘʣʴʮʠʥʦʟ ʢʘʢ ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʪʨʫʢʪʫʨʥʦʡ 

ʜʝʛʝʥʝʨʘʮʠʠ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 

 

ʍʦʪʷ ʪʦʣʴʢʦ 1% ʢʘʣʴʮʠʷ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʩʦʜʝʨʞʠʪʩʷ ʚ ʞʠʜʢʦʩʪʷʭ 

(ʚʥʝʢʣʝʪʦʯʥʳʝ ʞʠʜʢʦʩʪʠ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʞʠʜʢʦʩʪʠ, ʢʨʦʚʴ), ʵʪʦʪ ʢʘʣʴʮʠʡ ʚʳʧʦʣʥʷʝʪ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮ, ʧʝʨʝʜʘʯʫ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ 

ʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʴʥʳʭ ʠ ʩʠʩʪʝʤʥʳʭ ʫʩʣʦʚʠʡ 

ʢʘʣʴʮʠʡ ʤʦʞʝʪ ʠʤʝʪʴ ʪʝʥʜʝʥʮʠʶ ʢ ʦʩʘʞʜʝʥʠʶ ʚ ʥʝʢʦʪʦʨʳʭ ʪʢʘʥʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʪʢʘʥʷʭ 
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ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ [199]. ʗʚʣʝʥʠʝ ʦʪʣʦʞʝʥʠʷ ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʚ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʠ 

ʦʨʛʘʥʘʭ ʦʨʛʘʥʠʟʤʘ ʫʞʝ ʜʘʚʥʦ ʦʧʨʝʜʝʣʝʥʦ, ʢʘʢ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʥʘʟʳʚʘʝʤʳʡ 

ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ ʠʣʠ ʢʘʣʴʮʠʥʦʟʦʤ. ʅʘʧʨʠʤʝʨ, ʪʘʢʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʢʘʣʴʮʠʥʦʟ ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʢʘʥʷʭ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʵʪʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ 

ʜʠʩʬʫʥʢʮʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ [200]. 

ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʘʣʴʮʠʥʦʟʘ ʥʘʪʠʚʥʳʭ ʢʣʘʧʘʥʦʚ ʘʥʘʣʦʛʠʯʥʳ 

ʪʝʤ, ʢʦʪʦʨʳʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ [201]. ɸʢʪʠʚʘʮʠʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʩʝʨʜʝʯʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʧʫʪʝʡ ʢʘʣʴʮʠʬʠʮʠʨʫʶʱʝʛʦ ʩʪʝʥʦʟʘ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʧʨʷʞʝʥʠʷ 

ʩʜʚʠʛʘ, ʧʦʚʨʝʞʜʝʥʠʷ ʵʥʜʦʪʝʣʠʷ ʠ ʦʪʣʦʞʝʥʠʷ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʟʘʧʫʩʢʘʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʪʢʘʥʷʭ ʢʣʘʧʘʥʘ [22]. ʄʦʥʦʮʠʪʳ, ʤʘʢʨʦʬʘʛʠ ʠ ʊ-ʢʣʝʪʢʠ 

ʧʨʦʜʫʮʠʨʫʶʪ ʮʠʪʦʢʠʥʳ, ʚʢʣʶʯʘʷ TGF-ɓ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʣʝʪʦʢ, TNF-Ŭ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʠ ʀʃ-2 [22]. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʤʠʦʬʠʙʨʦʙʣʘʩʪʳ, 

ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʘʥʛʠʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʦʛʫʪ ʜʘʣʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʦʩʪʝʦʛʝʥʥʳʝ 

ʢʣʝʪʢʠ, ʤʠʥʝʨʘʣʠʟʫʶʱʠʝ ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ [22]. 

ʂʦʥʝʯʥʦ, ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʘʣʴʮʠʥʦʟʦʤ ʥʘʪʠʚʥʳʭ ʩʪʚʦʨʦʢ 

ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʠ ʩʪʚʦʨʦʢ ɹʂʉ, ʥʦ ʝʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʭʦʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʝʩʪʠ 

ʥʝʢʦʪʦʨʫʶ ʵʢʩʪʨʘʧʦʣʷʮʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʫʪʝʡ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʧʨʠ ʨʘʟʚʠʪʠʠ ʢʘʣʴʮʠʥʦʟʘ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʥʘ ʢʘʣʴʮʠʥʦʟ ɹʂʉ [202]. 

ʊʦʣʱʠʥʘ ʢʘʞʜʦʡ ʩʪʚʦʨʢʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 

ʤʠʢʨʦʥ ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʣʦʝʚ: ʬʠʙʨʦʟʥʦʛʦ, ʩʧʦʥʛʠʦʟʥʦʛʦ ʠ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʩʣʦʞʥʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ, ʠʤʝʶʱʫʶ ʤʥʦʛʦʩʣʦʡʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʨʠʩʫʥʦʢ, 

ʦʧʪʠʤʘʣʴʥʦ ʦʪʚʝʯʘʶʱʠʡ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʣʘʧʘʥʘ [203]. ɺʥʝʢʣʝʪʦʯʥʳʡ 

ʤʘʪʨʠʢʩ ʩʪʚʦʨʦʢ ʢʣʘʧʘʥʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʣʘʛʝʥʘ, ʵʣʘʩʪʠʥʘ, ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ ʠ ɻɸɻ. ʌʠʙʨʦʟʥʘʷ 

ʦʙʦʣʦʯʢʘ ʙʦʛʘʪʘ ʢʦʣʣʘʛʝʥʦʤ, ʩʧʦʥʛʠʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ï ɻɸɻ, ʘ ʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʦʙʦʣʦʯʢʘ ï 

ʵʣʘʩʪʠʥʦʤ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʪʚʦʨʦʢ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʢʨʦʚʴʶ, ʥʘʭʦʜʷʪʩʷ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ, ʘ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʩʣʦʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ. 

ʇʨʠ ʵʪʦʤ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʠʙʨʦʙʣʘʩʪʦʚ, 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʩʚʦʡ ʬʝʥʦʪʠʧ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ, 

ʥʘʧʨʠʤʝʨ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ɼʠʩʬʫʥʢʮʠʷ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʥʠʮʠʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʟʝʣʢʦʚ/ʷʜʝʨ ʢʘʣʴʮʠʬʠʢʘʮʠʠ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʧʦʜʦʙʥʦʛʦ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʩʪʨʫʢʪʫʨʘʭ ʬʠʙʨʦʟʥʦʛʦ ʩʣʦʷ ʩʪʚʦʨʦʢ [204]. ɼʝʧʦʟʠʪʳ 

ʬʦʩʬʘʪʦʚ ʢʘʣʴʮʠʷ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʚ ʤʝʩʪʘʭ ʧʨʠʢʨʝʧʣʝʥʠʷ ʩʪʚʦʨʦʢ ʚ ʦʙʣʘʩʪʷʭ ʥʘʠʙʦʣʴʰʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ [22]. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʟʳʚʘʝʤʳʡ 
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ʜʠʩʪʨʦʬʠʯʝʩʢʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ, ʚʢʣʶʯʘʝʪ ʨʝʘʢʮʠʶ ʤʝʞʜʫ ʢʘʣʴʮʠʡʩʦʜʝʨʞʘʱʝʡ ʚʥʝʢʣʝʪʦʯʥʦʡ 

ʞʠʜʢʦʩʪʴʶ ʠ ʬʦʩʬʘʪ-ʩʦʜʝʨʞʘʱʠʤʠ ʤʝʤʙʨʘʥʘʤʠ ʥʝʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ (ʧʦʚʨʝʞʜʝʥʥʳʭ) ʢʣʝʪʦʢ. 

ʊʦ ʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ ʚʳʟʳʚʘʝʪ ʧʨʠʪʦʢ 

ʢʘʣʴʮʠʷ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʣʝʪʦʢ, ʘ ʬʦʩʬʘʪʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʢʣʝʪʦʯʥʳʭ 

ʤʝʤʙʨʘʥʘʭ, ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʢʘʣʴʮʠʝʤ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʷʜʝʨ ʢʘʣʴʮʠʬʠʢʘʮʠʠ [22]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʢʦʩʪʝʥʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʧʦʚʨʝʞʜʝʥʥʳʭ 

ʪʢʘʥʷʭ ʧʨʦʠʩʭʦʜʠʪ ʦʩʪʝʦʛʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʢʣʝʪʦʢ [22]. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʣʠʙʦ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʣʠʙʦ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʣʝʪʢʠ ʠ ɺʂʄ ʩʪʚʦʨʦʢ ʢʣʘʧʘʥʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʩʝʧʪʠʯʝʩʢʠʡ ʢʘʣʴʮʠʥʦʟ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʩʂʇɹ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʬʘʢʪʦʨʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʤʝʪʘʙʦʣʠʟʤʘ ʨʝʮʠʧʠʝʥʪʘ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʛʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ [59, 205, 206]. 

ʇʝʨʚʦʩʪʝʧʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʦʪʜʘʶʪ ʢʣʝʪʢʘʤ ʠ ɺʂʄ ʥʝʞʠʚʦʡ 

(ʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʦʡ) ʠ ʠʟʤʝʥʝʥʥʦʡ (ʬʠʢʩʠʨʦʚʘʥʥʦʡ) ʪʢʘʥʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʦʯʘʛʘʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʝʡ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ 

(ʚʥʫʪʨʝʥʥʷʷ ʢʘʣʴʮʠʬʠʢʘʮʠʷ) ʠʣʠ ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʙʝʣʢʘʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʚʥʝʰʥʷʷ ʢʘʣʴʮʠʬʠʢʘʮʠʷ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [206]. ɼʠʥʘʤʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʙʝʟʫʩʣʦʚʥʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʣʴʮʠʥʦʟʫ ʭʩʂʇɹ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ [4]. 

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʜʚʘ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʬʘʢʪʦʨʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʦʚʣʝʯʝʥʳ ʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʠʤʝʥʥʦ ʭʩʂʇɹ. ɺʦ-ʧʝʨʚʳʭ, ʜʦ ʩʠʭ ʧʦʨ 

ʚʝʜʫʪʩʷ ʩʧʦʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʢʘʣʴʮʠʥʦʟʝ ɹʂʉ. ʍʦʪʷ ʩʫʱʝʩʪʚʫʝʪ 

ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʚʦʩʧʘʣʝʥʠʝ ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʦʮʝʩʩʳ ʢʘʣʴʮʠʥʦʟʘ, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʪʠʪʝʣ ʚ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʳʭ ɹʂʉ 

ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʚʪʦʨʠʯʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʧʨʦʪʝʟʘ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʢʘʣʴʮʠʬʠʢʘʮʠʠ, ʘ 

ʥʝ ʧʨʠʯʠʥʫ ʦʪʢʘʟʘ, ʠʤʝʶʱʠʝʩʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ ʦʙʨʘʪʥʦʝ [22]. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ɻɸ ʙʳʯʠʡ ʧʝʨʠʢʘʨʜ ʧʨʦʚʦʮʠʨʫʝʪ ʢʣʝʪʦʯʥʳʝ ʠ 

ʛʫʤʦʨʘʣʴʥʳʝ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʢʘʢ ʫ ʢʨʳʩ, ʪʘʢ ʠ ʫ ʣʶʜʝʡ [207], ʠ ʜʦʢʘʟʘʥʘ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʛʨʘʬʪ-ʩʧʝʮʠʬʠʯʥʳʭ ʘʥʪʠʪʝʣ ʚ ʨʘʟʚʠʪʠʝ ʢʘʣʴʮʠʥʦʟʘ ɹʂʉ [208, 209, 210]. ɺ 

ʧʦʣʴʟʫ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʪʘʢʞʝ ʛʦʚʦʨʷʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʜʝʮʝʣʣʶʣʷʨʠʟʠʨʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʭʩʂʇɹ ʥʘ ʢʘʣʴʮʠʥʦʟʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ [211]. 

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʘʷ ʨʦʣʴ ʧʨʦʮʝʩʩʘ ʬʠʢʩʘʮʠʠ ʭʩʂʇɹ ʚ ʠʭ ʢʘʣɹ ʮʠʬʠʢʘʮʠʠ. 

ʀʟʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʬʠʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ 

ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʙʝʣʢʘʤʠ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʭ ʘʥʪʠʛʝʥʥʦʩʪʠ, ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 
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ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʛʦʪʦʚʳʭ ʭʩʂʇɹ [122]. ʆʜʥʘʢʦ, ʭʦʪʷ ɹʂʉ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ɻɸ, 

ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʛʝʤʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʪʘʢʞʝ ʚʣʠʷʝʪ ʠ ʥʘ ʢʘʣʴʮʠʬʠʢʘʮʠʶ ʧʨʦʪʝʟʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚʩʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚ ʥʠʭ ʫʯʘʩʪʚʦʚʘʪʴ: ʚʣʠʷʥʠʝ ɻɸ, ʦʩʪʘʪʦʯʥʳʡ 

ʢʣʝʪʦʯʥʳʡ ʜʝʙʨʠʩ, ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʜʨ. 

 

1.5 ʄʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

 

ʄʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʩʂʇɹ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʧʘʩʩʠʚʥʳʝ (ʜʣʷ ʧʘʩʩʠʚʥʦʛʦ ʢʘʣʴʮʠʥʦʟʘ) ʠ ʘʢʪʠʚʥʳʝ (ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʢʘʣʴʮʠʥʦʟʘ). ɸʢʪʠʚʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʠʥʜʫʮʠʨʫʶʪʩʷ ʢʣʝʪʢʘʤʠ ʨʝʮʠʧʠʝʥʪʘ ʠ ʟʘʚʠʩʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʢʣʝʪʦʯʥʦʡ ʨʝʘʢʮʠʠ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʨʠ ʠʤʧʣʘʥʪʘʮʠʠ ʭʩʂʇɹ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʦʩʨʝʜʦʚʘʥʳ 

ʛʠʙʝʣʴ ʁʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʪʦʢʩʠʯʥʳʤ ɻɸ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʜʝʙʨʠʩʘ 

ʠ ʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʪʝʣʝʮ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝʤ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʚ ʪʢʘʥʷʭ ʙʠʦʧʨʦʪʝʟʘ. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʧʘʩʩʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ ʠ ʚʢʣʶʯʘʶʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ 

ʘʜʛʝʟʠʶ ʙʝʣʢʦʚ ʧʣʘʟʤʳ ʢʨʦʚʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʩʂʇɹ, ʩʚʷʟʳʚʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ 

ʬʦʩʬʦʣʠʧʠʜʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʪʢʘʥʷʭ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʘʩʩʠʚʥʫʶ ʘʜʛʝʟʠʶ ʠʦʥʦʚ 

ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʥʘ ʧʦʚʨʝʞʜʝʥʥʦʤ ʤʘʪʨʠʢʩʝ ʭʩʂʇɹ. 

 

1.5.1 ɻʣʫʪʘʨʘʣʴʜʝʛʠʜ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ 

 

ɺʧʝʨʚʳʝ ʤʝʭʘʥʠʟʤ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʭʩʂʇɹ, ʚʳʟʚʘʥʥʳʡ ɻɸ, ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʚ 1999 ʛ. 

[212, 213]. ʊʦʛʜʘ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʢʘʣʴʮʠʬʠʢʘʮʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʙʳʣʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ɻɸ ʥʘ ʢʣʝʪʢʠ ʨʝʮʠʧʠʝʥʪʘ. ʇʨʠ 

ʥʦʨʤʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʪʳʩʷʯʫ ʨʘʟ ʥʠʞʝ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ [214], ʯʪʦ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʠʪʦʭʦʥʜʨʠʷʤʠ ʯʝʨʝʟ ʢʘʣʴʮʠʝʚʳʡ ʥʘʩʦʩ 

(Ca
2+

-ɸʊʌʘʟʘ ʠ ʥʘʪʨʠʡ-ʢʘʣʴʮʠʝʚʳʡ ʦʙʤʝʥʥʠʢ). ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʞʠʚʳʝ ʢʣʝʪʢʠ ʚ ʥʦʨʤʝ 

ʨʝʛʫʣʠʨʫʶʪ ʛʦʤʝʦʩʪʘʟ ʢʘʣʴʮʠʝʚʳʭ ʠ ʬʦʩʬʘʪʥʳʭ ʠʦʥʦʚ, ʦʥʠ ʪʘʢʞʝ ʩʝʢʨʝʪʠʨʫʶʪ ʚʝʱʝʩʪʚʘ, 

ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʘʣʴʮʠʬʠʢʘʮʠʶ, ʫʥʠʯʪʦʞʘʶʪ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʩ ʢʨʦʚʴʶ (ʧʨʦʜʫʢʪʳ ʜʝʩʪʨʫʢʮʠʠ, ʬʨʘʛʤʝʥʪʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ), ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʩʪʘʪʴ ʮʝʥʪʨʘʤʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ [198]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʢʣʝʪʢʠ ʠʛʨʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʨʝʛʫʣʷʪʦʨʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʴʮʠʬʠʢʘʮʠʠ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʠʭ ʬʫʥʢʮʠʠ ʠ ʛʠʙʝʣʴ ʤʦʛʫʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʠ ʫʩʢʦʨʷʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ 
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[198]. ʀʩʩʣʝʜʦʚʘʥʠʷ in vitro ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ɻɸ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ 

ʦʙʨʘʙʦʪʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʢʣʝʪʦʢ ʠ ʠʥʘʢʪʠʚʘʮʠʶ ʢʘʣʴʮʠʝʚʦʛʦ ʥʘʩʦʩʘ, ʚʳʟʳʚʘʷ ʥʝʤʝʜʣʝʥʥʦʝ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʠʟ ʤʠʪʦʭʦʥʜʨʠʡ [212]. ʇʨʠ ʵʪʦʤ ʠʟ-ʟʘ ʦʯʝʥʴ 

ʥʠʟʢʦʡ/ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʭʩʂʇɹ ʢʣʝʪʦʯʥʳʡ 

ʜʝʙʨʠʩ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʳʩʪʨʦ ʫʜʘʣʝʥ ʠʟ ʪʢʘʥʠ ʤʘʢʨʦʬʘʛʘʤʠ. ʂʣʝʪʢʘ ʧʝʨʝʩʪʘʝʪ ʠʛʨʘʪʴ ʨʦʣʴ 

ʙʫʬʝʨʥʦʡ ʝʤʢʦʩʪʠ ʠ ʧʦʛʠʙʘʷ, ʚʳʩʚʦʙʦʞʜʘʝʪ ʚʝʩʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʢʘʣʴʮʠʡ, ʘ ʥʘʨʫʰʝʥʠʝ 

ʩʠʥʪʝʟʘ ɸʊʌ ʠ ʨʝʘʢʮʠʠ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʙʝʣʢʦʚ ʠ ʬʦʩʬʦʣʠʧʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʣʦʢʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʘʪʥʳʭ ʠʦʥʦʚ. ʊʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʱʝʣʦʯʥʘ ̫ ʬʦʩʬʘʪʘʟʘ, ɸʊʌ-ʘʟʘ, ʧʠʨʦʬʦʩʬʘʪʘʟʘ, 

ʛʠʜʨʦʣʠʟʫʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʢʘʣʴʮʠʬʠʢʘʮʠʠ (ɸʊʌ, ʧʠʨʦʬʦʩʬʘʪ) [198]. 

ɼʨʫʛʦʡ ʚʘʞʥʳʡ ʫʯʘʩʪʦʢ ʟʘʨʦʞʜʝʥʠʷ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʣʦʢʘʣʠʟʦʚʘʥ ʚʦ 

ʚʥʝʢʣʝʪʦʯʥʳʭ ʚʝʟʠʢʫʣʘʭ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʢʣʝʪʦʯʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʠ ʩʠʥʪʝʟʝ, ʠ ʧʨʦʯʠʭ 

ʢʣʝʪʦʯʥʳʭ ʚʝʟʠʢʫʣʘʭ, ʪʘʢʠʭ ʢʘʢ çʤʘʪʨʠʢʩʥʳʝ ʚʝʟʠʢʫʣʳè, çʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʪʝʣʴʮʘè, çʵʢʟʦʩʦʤʳè 

ʠ ʜʨ. [215]. ʊʘʢʠʝ ʥʘʯʘʣʴʥʳʝ ʦʯʘʛʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʥʦʛʦʩʣʦʡʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʟʚʘʥʳ ʩʬʝʨʦʣʠʪʘʤʠ [216, 217], ʠ ʢʘʢ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʣʴʮʠʥʦʟ ɹʂʉ. 

ɹʦʣʝʝ ʪʦʛʦ, ʦʙʨʘʙʦʪʢʘ ɻɸ, ʠʟʤʝʥʷʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʟʘʨʷʜ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʪʘʢʞʝ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʘʞʜʝʥʠʶ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʥʘ ʤʘʪʝʨʠʘʣʝ. ʄʦʣʝʢʫʣʘ ɻɸ ʷʚʣʷʝʪʩʷ 

ʥʝʡʪʨʘʣʴʥʦʡ, ʦʜʥʘʢʦ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʝ ʩ ʙʝʣʢʘʤʠ ʩʚʦʙʦʜʥʳʝ ʘʣʴʜʝʛʠʜʥʳʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʦʩʪʘʶʪʩʷ ʚ ʙʠʦʤʘʪʝʨʠʘʣʝ ʧʦʩʣʝ ʝʛʦ ʬʠʢʩʘʮʠʠ, ʥʝʩʫʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ ʠ ʩʚʷʟʳʚʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʠʦʥʳ ʢʘʣʴʮʠʷ. 

ʆʜʥʘʢʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʝʭʘʥʠʟʤʳ ʫʯʘʩʪʠʷ ɻɸ ʚ ʨʘʟʚʠʪʠʝ ʢʘʣʴʮʠʥʦʟʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ 

ʩʦʦʪʥʝʩʪʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ɻɸ 

ʭʩʂʇɹ ʠ ʧʨʦʪʝʟʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʥʠʭ. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻɸ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʘʥʪʠʢʘʣʴʮʠʥʦʟʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ [218, 219, 220, 221]. ʅʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʜʘʥʥʳʝ. 

ʊʘʢ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝ 2 ʤʝʩʷʮʝʚ ʠʤʧʣʘʥʪʘʮʠʠ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʣʴʮʠʷ ʚ ʪʢʘʥʷʭ ʧʝʨʠʢʘʨʜʘ, ʬʠʢʩʠʨʦʚʘʥʥʳʭ 0,6% ɻɸ, ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʪʢʘʥʷʭ 

ʧʝʨʠʢʘʨʜʘ, ʬʠʢʩʠʨʦʚʘʥʥʳʭ 0,4% ɻɸ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʬʠʢʩʘʮʠʠ [138]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻɸ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʧʨʝʚʦʩʭʦʜʷʱʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʦʤʫ 

ʢʘʣʴʮʠʥʦʟʫ. 

ʊʘʢʠʝ ʷʚʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʚʳʚʦʜʘʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ ʷʚʩʪʚʝʥʥʦ 

ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʧʨʦʩ ʫʯʘʩʪʠʷ ɻɸ ʚ ʘʩʝʧʪʠʯʝʩʢʦʤ ʢʘʣʴʮʠʥʦʟʝ ɹʂʉ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥ, ʘ 
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ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ ʚʩʣʝʜʩʪʚʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ɻɸ 

ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʳ. 

 

1.5.2 ʀʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ 

 

ʄʦʣʦʜʦʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʥʥʝʛʦ ʢʘʣʴʮʠʥʦʟʘ ɹʂʉ [12, 222]. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʤʥʝʥʠʝ, ʯʪʦ ʵʪʦ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥ, ʯʝʤ ʫ ʧʦʞʠʣʳʭ. ʌʘʢʪʠʯʝʩʢʠ, ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʢʦʧʠʣʦʩʴ ʚʩʝ ʙʦʣʴʰʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʫʙʝʜʠʪʝʣʴʥʦ ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʨʝʰʘʶʱʝʝ ʫʯʘʩʪʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ɹʂʉ [13, 223, 224]. ʊʘʢ ʙʳʣʦ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʢʘʣʴʮʠʬʠʮʠʨʦʚʘʚʰʠʭʩʷ ʭʩʂʇɹ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ 

ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʊ-ʢʣʝʪʢʠ, ʤʘʢʨʦʬʘʛʠ, ɺ-ʢʣʝʪʢʠ, ʥʝʡʪʨʦʬʠʣʳ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [224, 

225]. ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ʢʨʫʧʥʳʭ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʳʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʪʨʘʥʩʧʣʘʥʪʘʪ-ʩʧʝʮʠʬʠʯʥʳʭ ʘʥʪʠʪʝʣ ʚ ʢʘʣʴʮʠʬʠʮʠʨʦʚʘʥʥʳʭ ɹʂʉ [226, 227]. ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ 

ʬʘʢʪʳ ʙʝʟʫʩʣʦʚʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʠ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʤʦʛʫʪ ʠʛʨʘʪʴ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ. 

ʀʤʧʣʘʥʪʘʮʠʷ ʣʶʙʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʟʳʚʘʝʪ ʨʝʘʢʮʠʶ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ ʥʘ 

ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʠʤʧʣʘʥʪʘʮʠʠ. ʈʝʘʢʮʠʷ ʥʘ ʠʥʦʨʦʜʥʦʝ ʪʝʣʦ ï ʵʪʦ ʠʤʤʫʥʦʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʨʝʘʢʮʠʷ 

ʥʘ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʩʢʘʜ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʙʨʦʟʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠ 

ʠʥʢʘʧʩʫʣʷʮʠʝʡ ʠʤʧʣʘʥʪʘ [228]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʡ ʭʩʂʇɹ 

ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʠʜʠʤʦʡ ʬʠʙʨʦʟʥʦʡ ʠʥʢʘʧʩʫʣʷʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʩʠʣʦʡ ʩʜʚʠʛʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ɹʂʉ, ʥʦ ʜʦʧʫʩʢʘʝʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʘʜʩʦʨʙʮʠʶ 

ʙʝʣʢʘ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ [229, 230]. ɸʜʩʦʨʙʮʠʷ ʙʝʣʢʦʚ ʧʣʘʟʤʳ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʨʷʜʫ 

ʧʦʩʣʝʜʫʶʱʠʭ ʨʝʘʢʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʘʢʪʠʚʘʮʠʶ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʢʘʩʢʘʜ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʠ ʘʜʛʝʟʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ [231, 232]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʘʜʩʦʨʙʮʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ ʠ ʩʘʭʘʨʦʚ (ʛʣʠʢʠʨʦʚʘʥʠʝ) ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʚʦʨʦʢ ɹʂʉ [233], ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʦʩʧʘʣʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʛʣʠʢʠʨʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩʰʠʚʘʶʪ ʤʦʣʝʢʫʣʳ ʢʦʣʣʘʛʝʥʘ, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʟʳʚʘʷ ʫʧʨʦʯʥʝʥʠʝ ʩʪʚʦʨʢʠ ʧʨʦʪʝʟʘ, ʥʦ ʠ ʧʨʠʚʦʜʷʪ ʢ ʤʦʜʫʣʷʮʠʠ ʢʣʝʪʦʯʥʳʭ 

ʬʝʥʦʪʠʧʦʚ ʠ ʧʨʦʚʦʮʠʨʫʶʪ ʚʦʩʧʘʣʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʘʯʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ 

ʤʝʭʘʥʦʪʨʘʥʩʜʫʢʮʠʝʡ ʩʠʛʥʘʣʦʚ ʢʣʝʪʦʯʥʳʤ ʨʝʮʝʧʪʦʨʘʤ [233]. 
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ɹʝʣʢʠ ʠ ʧʨʦʜʫʢʪʳ ʛʣʠʢʠʨʦʚʘʥʠʷ ʨʝʢʨʫʪʠʨʫʶʪ ʤʦʥʦʮʠʪʳ ʠ ʤʘʢʨʦʬʘʛʠ. ʇʨʠ ʵʪʦʤ, ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʠʤʧʣʘʥʪʘʮʠʠ, ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʷ ʦʙʣʝʛʯʘʝʪ ʤʠʛʨʘʮʠʶ ʤʘʢʨʦʬʘʛʦʚ ʠ ʜʨʫʛʠʭ 

ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʧʨʠʥʦʩʠʪ ʝʱʝ ʙʦʣʴʰʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ [232, 234, 235]. ʄʠʛʨʠʨʦʚʘʚʰʠʝ 

ʤʘʢʨʦʬʘʛʠ ʚʳʩʚʦʙʦʞʜʘʶʪ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʤʘʪʨʠʢʩʥʳʝ 

ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ (MMʇ) ʠ ʧʣʘʟʤʠʥʦʛʝʥ [230], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ 

ʜʘʥʥʳʤʠ, ʧʦʢʘʟʳʚʘʶʱʠʤʠ, ʟʘʤʝʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠ ̫ ʄʄʇ-2 ʠ ʄʄʇ-9 ʚ 

ʢʘʣʴʮʠʬʠʮʠʨʦʚʘʚʰʠʭʩʷ ɹʂʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʢʘʣʴʮʠʬʠʮʠʨʦʚʘʚʰʠʤʠʩʷ [236, 237]. ʄʄʇ ʤʦʛʫʪ 

ʨʘʟʨʫʰʘʪʴ ʯʘʩʪʠʯʥʦ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ɻɸ ʢʦʣʣʘʛʝʥ ʠ ʦʩʦʙʝʥʥʦ ʵʣʘʩʪʠʥ [232]. ʂʨʦʤʝ ʪʦʛʦ, ʄʄʇ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʥʜʫʢʮʠʠ ʠʟʙʳʪʦʯʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʠʙʨʦ- ʠ 

ʦʩʪʝʦʛʝʥʝʟʘ [238]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʠʩʫʪʩʪʚʠʝ ʧʣʘʟʤʠʥʦʛʝʥʘ ʚ 

ʚʝʟʠʢʫʣʘʭ CD68-ʧʦʟʠʪʠʚʥʳʭ ʤʘʢʨʦʬʘʛʦʚ, ʤʠʛʨʠʨʫʶʱʠʭ ʚ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʳʝ ɹʂʉ [230]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʘʟʤʠʥʦʛʝʥ, ʪʘʢʞʝ ʜʝʡʩʪʚʫʷ ʢʘʢ ʤʦʱʥʳʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʤʝʜʠʘʪʦʨ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʘʢʪʠʚʠʨʫʶʱʠʭ 

ʤʘʢʨʦʬʘʛʠ [239]. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʳʡ ʄʄʇ-ʟʘʚʠʩʠʤʳʡ ʧʨʦʪʝʦʣʠʟ ʠ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʤʦʛʫʪ ʨʘʩʱʝʧʣʷʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʙʝʣʢʦʚ ɺʂʄ [232]. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʤʘʢʨʦʬʘʛʠ ʪʘʢʞʝ ʩʝʢʨʝʪʠʨʫʶʪ ʢʘʣʴʮʠʡʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʦʩʪʝʦʧʦʥʪʠʥ ʠ ʦʩʪʝʦʥʝʢʪʠʥ. ʆʩʪʝʦʥʝʢʪʠʥ (ʢʠʩʣʳʡ ʠ ʙʦʛʘʪʳʡ ʮʠʩʪʝʠʥʦʤ ʩʝʢʨʝʪʠʨʫʝʤʳʡ ʙʝʣʦʢ) 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʩʨʦʜʩʪʚʦʤ ʢ ʢʘʣʴʮʠʶ [240, 241]. ʆʩʪʝʦʥʝʢʪʠʥ ʪʘʢʞʝ ʤʦʜʫʣʠʨʫʝʪ ʬʫʥʢʮʠʶ 

ʢʣʝʪʦʢ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘʤʠ, 

ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ ʠ ʜʨʫʛʠʤʠ ʤʦʣʝʢʫʣʘʤʠ-ʙʠʦʵʬʬʝʢʪʦʨʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ, 

ʨʝʧʘʨʘʮʠʠ ʠ ʨʦʩʪʝ ʪʢʘʥʝʡ [242, 243]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʢʨʦʬʘʛʘʣʴʥʳʝ ʤʘʪʨʠʯʥʳʝ ʚʝʟʠʢʫʣʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʠʢʨʦʢʘʣʴʮʠʬʠʢʘʮʠʠ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ [244], ʠ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʘʢʨʦʬʘʛʠ ʪʘʢʞʝ ʩʝʢʨʝʪʠʨʫʶʪ ʤʘʪʨʠʯʥʳʝ ʚʝʟʠʢʫʣʳ ʚʦ ʚʨʝʤʷ ʢʘʣʴʮʠʥʦʟʘ ɹʂʉ. 

ʇʦʤʠʤʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʩʦʨʙʮʠʠ ʙʝʣʢʘ, ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʠʮʠʘʮʠʶ ʪʘʢʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʦʩʪʘʶʪʩʷ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʚʝʩʪʥʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʝ, ʧʨʦʚʦʮʠʨʫʶʱʝʡ ʘʜʘʧʪʠʚʥʳʝ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ɹʂʉ, ʦʪʥʦʩʷʪ 

ʢʩʝʥʦʘʥʪʠʛʝʥʳ. ʍʦʪʷ ʬʠʢʩʘʮʠʷ ɻɸ ʠ ʜʨʫʛʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʙʨʘʙʦʪʢʠ ʩʚʦʜʷʪ ʢ ʤʠʥʠʤʫʤʫ 

ʘʥʪʠʛʝʥʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʭʩʂʇɹ, ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ ʚʩʝ ʝʱʝ ʩʯʠʪʘʝʪʩʷ 

ʚʳʩʦʢʦʡ ʚ ʚʠʜʫ ʩʦʭʨʘʥʝʥʠʷ ʚ ʪʢʘʥʠ ʫʛʣʝʚʦʜʥʳʭ ʘʥʪʠʛʝʥʦʚ. ʍʦʨʦʰʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʧʠʪʦʧ Ŭ-

Gal ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʜʠʘʪʦʨʦʤ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʜʣʷ ʢʩʝʥʦʠʤʧʣʘʥʪʘʪʦʚ [245, 246, 247]. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, Ŭ-Gal ʧʦʚʨʝʞʜʘʶʱʠʝ ʦʙʨʘʙʦʪʢʠ ʭʩʂʇɹ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʚʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ [248, 249, 250]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʜʚʫʤʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠʤʤʫʥʦʛʝʥʥʳʤʠ ʫʛʣʝʚʦʜʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ ʷʚʣʷʶʪʩʷ ʘʥʪʠʛʝʥ N-

ʛʣʠʢʦʣʠʣʥʝʡʨʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (Neu5Gc) [251, 252] ʠ ʘʥʪʠʛʝʥ ʛʨʫʧʧʳ ʢʨʦʚʠ Sid (Sd(a)) [247]. 

ʇʦʤʠʤʦ ʫʛʣʝʚʦʜʥʳʭ ʘʥʪʠʛʝʥʦʚ, [253] ʙʳʣʦ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 19 ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
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ʙʝʣʢʦʚʳʭ ʘʥʪʠʛʝʥʦʚ ʜʣʷ ɹʂʉ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ɻɸ ʭʩʂʇɹ, ʢʦʪʦʨʳʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʩʧʝʮʠʬʠʯʥʳʡ ʢ ʠʤʧʣʘʥʪʘʪʫ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʧʘʮʠʝʥʪʦʚ. 

ɺ ʛʫʤʦʨʘʣʴʥʦʤ ʦʪʚʝʪʝ, ʟʘʧʫʩʢʘʝʤʦʤ ʥʝʟʘʤʘʩʢʠʨʦʚʘʥʥʳʤʠ/ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʤʠ 

ʢʩʝʥʦʘʥʪʠʛʝʥʘʤʠ, ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʠʛʨʘʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʩʦʥʠʟʘʮʠʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʜʣʷ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʬʘʛʦʮʠʪʦʟʘ, ʵʬʬʝʨʦʮʠʪʦʟʘ ʠ ʪ.ʜ., 

ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʷ ʦʙʱʠʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʥʝʡʪʨʦʬʠʣʳ ʠ ʤʘʢʨʦʬʘʛʠ, ʘʜʛʝʟʠʨʫʶʪ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʭʩʂʇɹ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʥʠʢʘʶʪ ʚ 

ʤʘʪʨʠʢʩ, ʚʳʩʚʦʙʦʞʜʘʷ ʄʄʇ [254]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʫʯʘʩʪʚʫʝʪ ʚ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɹʂʉ, ʫʜʘʣʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʣʝʡʢʦʮʠʪʳ ʨʘʟʨʫʰʘʶʪ ʢʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢʥʘ, ʘ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʠʩʪʘʣʣʳ 

ʩʦʣʝʡ ʢʘʣʴʮʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʣʝʡʢʦʮʠʪʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʦʯʘʛ ʢʘʣʴʮʠʬʠʢʘʮʠʠ [255]. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʛʫʤʦʨʘʣʴʥʳʡ ʠʣʠ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʧʨʠ 

ʠʤʧʣʘʥʪʘʮʠʠ ɹʂʉ, ʥʘʢʦʧʣʝʥʥʳʡ ʧʣʘʩʪ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʤʘʪʨʠʢʩʘ ʙʠʦʧʨʦʪʝʟʘ, ʠ 

ʩʦʟʜʘʶʪ ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ, ʠʥʜʫʮʠʨʫʶʱʠʡ ʦʩʪʝʦʛʝʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʦʩʪʝʦʙʣʘʩʪʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʦʩʨʝʜʫ ̫ ʢʘʣʴʮʠʬʠʢʘʮʠʶ, ʭʦʪʷ ʪʦʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʠʥʠʮʠʘʪʦʨʳ ʜʦ ʩʠʭ ʧʦʨ ʦʙʩʫʞʜʘʶʪʩʷ. 

 

1.5.2.1 ʈʦʣʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʠʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʢʘʣʴʮʠʥʦʟʝ 

 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ (ɸʌʂ/ɸʌɸ) ʦʢʘʟʳʚʘʶʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʝʨʴʝʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʪʢʘʥʠ ʨʝʮʠʧʠʝʥʪʘ, ʪʘʢ ʠ ʥʘ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʝ 

ʙʠʦʤʘʪʝʨʠʘʣʳ. ɸʌʂ/ɸʌɸ ʥʝʧʨʝʨʳʚʥʦ ʛʝʥʝʨʠʨʫʶʪʩʷ ʢʘʢ ʥʦʨʤʘʣʴʥʳʝ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ 

ʢʣʝʪʦʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʩʠʛʥʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʢʣʝʪʦʯʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʜʣʷ ʤʥʦʛʠʭ ʪʠʧʦʚ  

ʢʣʝʪʦʢ [256]. ʅʦ ʠʟʙʳʪʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ɸʌʂ/ɸʌɸ ʫʯʘʩʪʚʫʝʪ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʠʚʦʜʷ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ɼʅʂ, ʙʝʣʢʦʚ ʠ ʫʛʣʝʚʦʜʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ 

ʢʘʢ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ [257]. ɸʥʘʣʠʟ ʫʪʨʘʪʠʚʰʠʭ ʬʫʥʢʮʠʶ ɹʂʉ ʧʦʩʣʝ ʢʣʠʥʠʯʝʩʢʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʥʠ ʦʨʪʦ-ʪʠʨʦʟʠʥʘ, ʤʝʪʘ-ʪʠʨʦʟʠʥʘ ʠ ʜʠʪʠʨʦʟʠʥʘ ʟʘʤʝʪʥʦ 

ʧʦʚʳʰʘʶʪʩʷ ʧʨʠ ʉʂɼ [258]. ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ 3-ʭʣʦʨʪʠʨʦʟʠʥʘ, ʦʢʠʩʣʝʥʥʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ, 

ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ, ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ ɹʂʉ 

[259].  

ʆʙʨʘʙʦʪʘʥʥʳʡ ɻɸ ʙʳʯʠʡ ʧʝʨʠʢʘʨʜ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ 3-(4-ʛʠʜʨʦʢʩʠ-3,5-

ʜʠ-ʪʨʝʪ-ʙʫʪʠʣʬʝʥʠʣ) ʧʨʦʧʠʣʘʤʠʥʦʤ, ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ 
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ʧʦʩʣʝ ʧʦʜʢʦʞʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʢʨʳʩʘʤ [258]. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ H2O2 ʠ 

FeSO4 (ʠʤʠʪʘʮʠʠ ʜʝʡʩʪʚʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ) ʚ ʦʙʨʘʙʦʪʘʥʥʦʤ ɻɸ ʧʝʨʠʢʘʨʜʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʦʪʝʨʷ ʧʣʦʪʥʦʩʪʠ ʩʰʠʚʢʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ɺʂʄ [258]. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʦʣʣʘʛʝʥʘ ʠ ʧʦʚʳʰʘʝʪ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʭʩʂʇɹ ʢ ʜʝʡʩʪʚʠʶ ʢʦʣʣʘʛʝʥʘʟ, ʦʩʦʙʝʥʥʦ ʯʝʨʝʟ ʛʠʜʨʦʢʩʠʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʳʝ ʠ 

ʪʠʨʦʟʠʣʨʘʜʠʢʘʣʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʧʫʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʨʦʣʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʨʘʟʚʠʪʠʠ 

ʢʘʣʴʮʠʥʦʟʘ ɹʂʉ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʠʤʝʥʥʦ ʧʦʚʨʝʞʜʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ɺʂʄ ʭʩʂʇɹ. 

 

1.5.2.2 ʈʦʣʴ ʪʢʘʥʝʚʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʠʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʢʘʣʴʮʠʥʦʟʝ 

 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʣʴʮʠʬʠʢʘʮʠʷ ɹʂʉ 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʧʦʜʦʙʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʫ [260]. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ɹʂʉ ʫʨʦʚʥʠ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ), 

ʪʘʢʠʭ ʢʘʢ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥ B (ɸʧoB), ʦʢʠʩʣʝʥʥʳʭ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (oʢ-ʃʇʅʇ) ʚ 

ʧʣʘʟʤʝ ʧʘʮʠʝʥʪʦʚ ʩ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʤ ɹʂʉ ʙʳʣʠ ʟʘʤʝʪʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ɹʂʉ [64, 

261, 262]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ AʧoB ʠ ʘʣʠʧʦʧʨʦʪʝʠʥʘ 

AI [64] ʠ ʩʦʦʪʥʦʰʝʥʠʝ oʢ-ʃʇʅʇ/ʃʇɺʇ [261] ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ ʧʨʝʜʠʢʪʦʨʳ 

ʨʘʟʚʠʪʠʷ ʉʂɼ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʣʠʧʠʜ-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ. 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʝʨʛʰʠʭʩʷ ʢʘʣʴʮʠʥʦʟʫ ɹʂʉ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʨʠʩʫʪʩʪʚʠʝ ʦʢ-ʃʇʅʇ ʚ ʬʠʙʨʦʟʥʦʤ ʩʣʦʝ ʭʩʂʇɹ ʚʤʝʩʪʝ ʩ CD68-ʧʦʟʠʪʠʚʥʳʤʠ ʤʘʢʨʦʬʘʛʘʤʠ [263]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤ ʣʠʧʠʜ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʜʝʧʦʥʠʨʦʚʘʥʠ ʃʇʅʇ ʚ ʪʢʘʥʷʭ ʧʨʦʪʝʟʘ, in situ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢ-ʃʇʅʇ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʪʠʚʘʮʠʠ 

ʤʘʢʨʦʬʘʛʦʚ [264]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʣʠʧʠʜ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʢʘʣʴʮʠʥʦʟʝ ɹʂʉ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʢ-ʃʇʅʇ ʩʚʷʟʳʚʘʶʪʩʷ ʠ ʠʥʪʝʨʥʘʣʠʟʫʶʪʩʷ 

ʤʘʢʨʦʬʘʛʘʤʠ ʯʝʨʝʟ CD36 ʨʝʮʝʧʪʦʨ [263], ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʩʨʦʜʩʪʚʦʤ ʢ oʢ-ʃʇʅʇ [265]. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʥʘʩʳʱʝʥʥʳʝ ʣʠʧʠʜʘʤʠ ʤʘʢʨʦʬʘʛʠ ʦʙʨʘʟʫʶʪ ʧʩʝʚʜʦʧʦʜʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʫʮʠʨʫʶʪ ʮʠʪʦʢʠʥʳ ʠ ʄʄʇ-9, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʠ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɺʂʄ ʭʩʂʇɹ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʧʦʧʨʦʪʝʠʥ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʬʦʩʬʦʣʠʧʘʟʳ ɸ2 (ʃʧ-ʌʃA2) ʢʘʢ ʚ ʧʣʘʟʤʝ, ʪʘʢ ʠ ʚ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʷʭ ɹʂʉ 

[266, 267]. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʃʧ-ʌʃA2 ʤʦʛʫʪ ʙʳʪʴ ʪʢʘʥʝʚʳʝ ʤʘʢʨʦʬʘʛʠ, ʘ ʥʝ 
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ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʣʝʡʢʦʮʠʪʳ [268]. ʊʘʢʞʝ oʢ-ʃʇʅʇ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʃʧ-ʌʃA2 ʚ 

ʤʦʥʦʮʠʪʘʭ/ʤʘʢʨʦʬʘʛʘʭ ʯʝʨʝʟ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ PI3K ʠ ʧʨʦʪʝʠʥʢʠʥʘʟʳ, ʘʢʪʠʚʠʨʫʝʤʳʝ ʤʠʪʦʛʝʥʦʤ 

p38 [269]. ʃʧ-ʌʃA2 ʙʳʩʪʨʦ ʨʘʩʱʝʧʣʷʝʪ ʤʦʣʝʢʫʣʳ ʦʢʠʩʣʝʥʥʦʛʦ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ, 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʃʇʅʇ, ʦʙʨʘʟʫʷ ʨʘʩʪʚʦʨʠʤʳʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ [270], ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʪʝʦʛʝʥʥʳʤ ʩʪʠʤʫʣʦʤ [271]. ɼʨʫʛʦʡ 

ʬʫʥʢʮʠʝʡ oʢ-ʃʇʅʇ ʷʚʣʷʝʪʩʷ ʠʥʜʫʮʠʨʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʧʨʦʪʝʠʥʦʚʦʡ ʢʦʥʚʝʨʪʘʟʳ 

ʩʫʙʪʠʣʠʟʠʥ-ʢʝʢʩʠʥʦʚʦʛʦ ʪʠʧʘ 9 ʚ ʤʘʢʨʦʬʘʛʘʭ ʠ ʩʪʠʤʫʣʷʮʠʷ Toll-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ [261], ʯʪʦ 

ʠʥʜʫʮʠʨʫʝʪ ʦʩʪʝʦʛʝʥʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʫʪʴ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ NF-əB [272, 

273]. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʢ-ʃʇʅʇ ʤʦʛʫʪ ʚʥʦʩʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʢʘʣʴʮʠʬʠʢʘʮʠʶ ɹʂʉ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʘʨʫʰʝʥʠʶ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ 

ʢʘʢ ʩʠʥʜʨʦʤ X, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʪ.ʜ., ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʠ ʘʙʜʦʤʠʥʘʣʴʥʳʤ ʦʞʠʨʝʥʠʝʤ, ʩʠʩʪʝʤʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʝʡ ʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ [274]. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʜʝʛʝʥʝʨʘʮʠʠ ɹʂʉ [67]. 

ʇʘʮʠʝʥʪʳ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʘʩʝʧʪʠʯʝʩʢʦʤʫ ʢʘʣʴʮʠʥʦʟʫ ɹʂʉ 

[66]. 

ʀ ʚʩʝ ʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʢʘʣʴʮʠʥʦʟ ɹʂʉ, 

ʧʣʦʭʦ ʦʧʨʝʜʝʣʝʥʳ, ʥʦ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʚʪʦʨʠʯʥʳʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ, 

ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʚʩʝ ʞʝ ʚʦʚʣʝʯʝʥ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ [275], ʠ ʪʘʢʞʝ ʢʘʢ ʠ ʜʚʘ ʧʨʝʜʳʜʫʱʠʭ ʤʝʭʘʥʠʟʤʘ 

ʤʦʞʝʪ ʦʧʦʩʨʝʜʦʚʘʪʴ ʢʘʣʴʮʠʬʠʢʘʮʠʶ ʝʱʝ ʠ ʯʝʨʝʟ ʧʦʚʨʝʞʜʝʥʠʝ ɺʂʄ ʭʩʂʇɹ. 

 

1.5.2.3 ʈʦʣʴ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʠʤʤʫʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʢʘʣʴʮʠʥʦʟʝ 

 

ʊʨʦʤʙʦʟ ɹʂʉ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ, ʥʦ ʦʧʘʩʥʳʤ ʜʣʷ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʦʩʣʦʞʥʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʚʳʟʳʚʘʝʪ ʦʙʩʪʨʫʢʮʠʶ ʧʨʦʪʝʟʘ ʢʣʘʧʘʥʘ [276]. ʆʜʥʘʢʦ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʪʨʦʤʙʦʟ ʩʪʚʦʨʦʢ ʧʨʦʪʝʟʦʚ 

ʚʩʝ ʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʚʳʷʚʣʷʝʪʩʷ ʫ 12% ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ɹʂʉ [277]. 

ʅʝ ʪʘʢ ʜʘʚʥʦ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʠʣʠʩʴ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʪʨʦʤʙʦʟ 

ʩʪʚʦʨʦʢ ʧʨʦʪʝʟʘ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ ɹʂʉ [278]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ, ʥʘʙʣʶʜʘʚʰʠʝ 

ʪʝʩʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʦʣʦʢʘʣʠʟʘʮʠʶ ʜʝʧʦʟʠʪʦʚ ʢʘʣʴʮʠʷ ʩ ʪʨʦʤʙʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʪʚʦʨʦʢ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʪʨʦʤʙʦʟ ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʩʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ. 

ʌʘʢʪʦʨ ɺʠʣʣʝʙʨʘʥʜʘ (ʌɺ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʜʠʘʪʦʨʦʤ ʪʨʦʤʙʦʟʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ 

ʩ ʪʨʦʤʙʦʮʠʪʘʤʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʝʥʦʟʦʤ ʘʦʨʪʳ ʌɺ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ 

ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʜʝʘʢʪʠʚʠʨʫʝʪʩʷ ʠ ʨʘʩʱʝʧʣʷʝʪʩʷ ʪʨʦʤʙʦʩʧʦʥʜʠʥʦʤ 1, ʘ ʟʘʪʝʤ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ [279]. ʂʘʢ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ 
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ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʌɺ ʤʛʥʦʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ [280]. ʊʘʢʦʝ ʨʝʟʢʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʌɺ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʚ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ in vivo 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʌɺ ʧʣʘʟʤʳ ʢʨʦʚʠ ʩ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʠʥʜʫʮʠʨʫʝʪʩʷ ʢʦʣʣʘʛʝʥʦʤ ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʩʣʦʷ ʩʦʩʫʜʦʚ. ʌʘʢʪʠʯʝʩʢʠ, ʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ɹʂʉ 

ʤʦʥʦʩʣʦʡ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʢʦʣʣʘʛʝʥ I ʪʠʧʘ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ɺʂʄ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʝʪ ʘʢʪʠʚʘʮʠʶ ʌɺ. ʈʘʟʚʠʪʠʝ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʪʨʦʤʙʦʟʘ ʩʪʚʦʨʦʢ ɹʂʉ ʚʳʟʳʚʘʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʬʠʙʨʦʟ ʢʣʘʧʘʥʘ ʠ 

ʢʘʣʴʮʠʬʠʢʘʮʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʚ ʪʨʦʤʙʦʮʠʪʘʭ 

ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʢʦʣʣʘʛʝʥʦʤ 1 ʪʠʧʘ, ʚʦʟʤʦʞʥʦ, ʟʘ ʩʯʝʪ ʘʢʪʠʚʘʮʠʠ ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ ʩ ʧʦʤʦʱʴʶ 

ʬʦʩʬʦʣʠʧʘʟʳ ʉ ʠ ʠʥʦʟʠʪʦʣ ʪʨʠʩʬʦʩʬʘʪʘ [281, 282]. ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʦʙʲʷʩʥʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ, ʭʦʪʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʪʨʦʤʙʦʟ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʥʦʛʦ ʠʥʠʮʠʘʪʦʨʘ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ 

ɹʂʉ, ʘ ʩʢʦʨʝʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʢʘʢ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʦʩʣʦʞʥʝʥʠʝ. 

 

1.5.3 ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʬʦʩʬʦʣʠʧʠʜʘʤʠ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ 

 

ʇʦ ʤʥʝʥʠʶ ʌʘʜʝʝʚʦʡ ʀ.ʉ., ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʩʦʩʫʜʦʚ 

ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ç̫ʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʥʘ ʬʦʥʝ 

ʭʦʣʝʩʪʝʨʠʥʵʩʪʝʨʦʚʳʭ ʠʥʬʠʣʴʪʨʘʪʦʚ, ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʘʣʴʮʠʬʠʢʘʮʠʠ 

ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʦʟʚʦʣʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʣʦʞʝʥʠʶ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʚ ɹʂʉ ʧʨʝʜʰʝʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʧʦʟʠʪʦʚ ʢʘʣʴʮʠʷ ʩ 

ʣʠʧʠʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʝʪʦʢ ʜʦʥʦʨʘè [23]. 

ʇʝʨʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʙʫʜʠʣʠ ʟʘʜʫʤʘʪʴʩʷ ʦʙ ʵʪʦʤ, ʧʦʷʚʠʣʠʩʴ ʚ ʧʝʨʠʦʜ  

ʩ 1990-94 ʛʛ. [283, 284, 285]. ɺ ʥʠʭ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʵʢʩʪʨʘʢʮʠʷ ʣʠʧʠʜʦʚ ʠʟ ʤʘʪʨʠʢʩʘ ʭʩʂʇɹ ʩ 

ʧʦʤʦʱʴʶ ʩʤʝʩʠ ʭʣʦʨʦʬʦʨʤ-ʤʝʪʘʥʦʣʘ ʠʣʠ ʵʪʘʥʦʣʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʢʘʣʴʮʠʥʦʟʘ ʵʪʠʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ [194, 284]. 

ʕʪʠ ʚʳʚʦʜʳ ʟʘʩʪʘʚʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ 

ʣʝʞʘʪ ʤʝʭʘʥʠʟʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʩʬʦʣʠʧʠʜʘʤʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʜʦʥʦʨʘ, ʦʩʪʘʶʱʠʭʩʷ ʚ 

ʙʠʦʤʘʪʝʨʠʘʣʘʭ ʧʨʦʪʝʟʘ ʧʦʩʣʝ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʜʚʠʥʫʪʴ ʣʠʧʠʜʥʫʶ ʪʝʦʨʠʶ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ [286]. ʇʨʠ ʵʪʦʤ ʧʨʦʚʝʜʝʥʥʳʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝʜʝʣʠʧʠʜʠʟʠʨʦʚʘʥʥʳʭ ɹʂʉ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʝʪʦʯʥʳʡ ʜʝʙʨʠʩ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʭʩʂʇɹ ʜʘʞʝ 

ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʚ ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦʪʦʢ [287]. 

ʇʨʠ ʪʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʢʠʩʣʳʝ ʬʦʩʬʦʣʠʧʠʜʳ ʦʙʨʘʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʦʤʧʣʝʢʩʳ 

ʢʘʣʴʮʠʡ-ʬʦʩʬʦʣʠʧʠʜ-ʬʦʩʬʘʪ ʠ ʟʘʨʦʞʜʝʥʠʝ ʷʜʝʨ ʢʘʣʴʮʠʬʠʢʘʮʠʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʩʭʦʜʠʪ 

ʠʤʝʥʥʦ ʥʘ ʤʝʤʙʨʘʥʘʭ ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ [288, 289]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʪʘʢʠʭ 
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ʢʦʤʧʣʝʢʩʦʚ ʚ ʤʝʪʘʩʪʘʙʠʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ ʧʨʦʚʦʮʠʨʫʝʪ ʧʘʩʩʠʚʥʦʝ ʦʩʘʞʜʝʥʠʝ 

ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ [23]. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʭʦʣʝʩʪʝʨʠʥ ʠ ʬʦʩʬʦʣʠʧʠʜ rʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ, ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʧʨʦʮʝʩʩʳ ʦʩʪʝʦʛʝʥʝʟʘ [290]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʢʣʶʯʝʥʠʷ 

ʣʠʧʠʜʦʚ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʠʥʠʮʠʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʩʪʘʣʣʦʚ 

ʢʘʣʴʮʠʷ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠ ʁ ʢʦʩʪʥʦʛʦ ʢʦʣʣʘʛʝʥʘ [291, 292]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ in vitro ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʘʞʜʦʝ ʷʜʨʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ ʤʘʪʨʠʢʩʝ ʢʦʩʪʠ ʩʦʜʝʨʞʠʪ 

ʣʠʧʠʜʳ [293, 294]. ʄʘʪʨʠʢʩʥʳʝ ʚʝʟʠʢʫʣʳ ʦʩʪʝʦʙʣʘʩʪʦʚ (ʢʣʝʪʦʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ), ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʬʦʩʬʦʣʠʧʠʜʳ, ʬʦʩʬʦʧʨʦʪʝʠʥʳ ʠ ʬʝʨʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ [23]. ʕʪʠ ʚʝʱʝʩʪʚʘ ʠʥʠʮʠʠʨʫʶʪ ʠ ʨʝʛʫʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [23]. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʣʴʮʠʬʠʢʘʮʠʷ ɹʂʉ ʚ ʨʘʤʢʘʭ 

ʣʠʧʠʜʥʦʡ ʛʠʧʦʪʝʟʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʘʩʩʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʢʣʝʪʢʘʤʠ ʨʝʮʠʧʠʝʥʪʘ [23]. ʕʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʭʩʂʇɹ, ʛʜʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʩɹ̫ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʣʦʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʚ ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ 

ʧʨʦʥʠʢʣʠ ʞʠʚʳʝ ʢʣʝʪʢʠ [23]. 

ʆʜʥʘʢʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʘʩʩʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ 

ʣʠʧʠʜʘʤʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ ʙʳʣ ʧʦʜʚʝʨʛʥʫʪ ʩʦʤʥʝʥʠʶ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʣʠʧʠʜʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʛʫʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʢʘʣʴʮʠʥʦʟʘ, ʥʦ ʫʞʝ ʢʘʢ ʘʪʪʨʘʢʪʘʥʪʥʳʡ 

ʠʣʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ [23]. 

 

1.5.3 ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʤʝʭʘʥʠʟʤ  

ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ 

 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʢʘʣʴʮʠʬʠʢʘʮʠʷ ɺʂʄ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʚʪʦʨʠʯʥʳʡ ʧʨʦʮʝʩʩ ʢʘʣʴʮʠʥʦʟʘ 

ʭʩʂʇɹ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʝʨʪʚʳʝ ʢʣʝʪʢʠ ʜʦʥʦʨʘ ʠʣʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ 

ʚʝʟʠʢʫʣʳ ʠʥʠʮʠʠʨʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʷʜʝʨ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʨʝʜʠ ʚʦʣʦʢʦʥ 

ʢʦʣʣʘʛʝʥʘ ʠ ʵʣʘʩʪʠʥʘ [295]. 

ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʪʢʘʥʠ ʭʩʂʇɹ, ʥʝʩʤʦʪʨʷ ʥʘ ʬʠʢʩʘʮʠʶ ɻɸ, ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʩʪʦʡʯʠʚʳ 

ʢ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʠʥʝʨʪʥʳʤʠ [2]. ɺʥʝʢʣʝʪʦʯʥʳʡ 

ʤʘʪʨʠʢʩ ʭʩʂʇɹ ʧʨʠ ʵʪʦʤ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʱʠʡ ʠʟ ʬʠʙʨʠʣʣʷʨʥʳʭ ʢʦʣʣʘʛʝʥʦʚ, ʵʣʘʩʪʠʥʘ ʠ ɻɸɻ, 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʩʚʦʙʦʜʥʳʭ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʧʨʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɹʂʉ [2]. 

ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʜʝʛʨʘʜʘʮʠʷ ʠ ʨʘʩʧʘʜ ɺʂʄ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ 
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ʣʦʢʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ, ʥʦ ʠ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʙʣʝʛʯʝʥʠʝ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʟʘ ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʬʬʠʥʥʳʭ ʢ ʢʘʣʴʮʠʶ ʫʯʘʩʪʢʦʚ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʤʦʣʝʢʫʣ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ɻɸɻ. ɺ ʥʦʨʤʝ ɻɸɻ 

ʦʧʦʩʨʝʜʫʶʪ ʛʠʜʨʘʪʘʮʠʶ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʤʘʪʨʠʢʩʘ ʥʘʪʠʚʥʳʭ ʢʣʘʧʘʥʦʚ, ʠ ʪʘʢʞʝ ʚʘʞʥʳ ʜʣʷ 

ʩʪʘʙʠʣʴʥʦʡ ʩʙʦʨʢʠ ʚʦʣʦʢʦʥ ɺʂʄ [2]. ɺ ʯʘʩʪʥʦʩʪʠ, ɻɸɻ ʩʧʝʮʠʬʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʬʠʙʨʠʣʣʷʨʥʳʤ ʢʦʣʣʘʛʝʥʦʤ I ʪʠʧʘ, ʩʦʝʜʠʥʷʷ ʠ ʩʪʘʙʠʣʠʟʠʨʫʷ ʩʦʩʝʜʥʠʝ ʬʠʙʨʠʣʣʳ [296]. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ɻɸɻ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʰʠʪʳ ʬʠʢʩʠʨʫʶʱʠʤʠ ʘʛʝʥʪʘʤʠ ʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʫʰʘʶʪʩʷ ʠʣʠ 

ʫʜʘʣʷʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʝʜʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʠʤʧʣʘʥʪʘʮʠʠ ʭʩʂʇɹ [297]. ɼʝʛʨʘʜʘʮʠʷ ɻɸɻ 

ʥʘʨʫʰʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʥʘʞʘʶʪʩʷ ʟʦʥʳ ʟʘʟʦʨʘ ï ʪʨʝʭʤʝʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ (ʟʘʟʦʨʳ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʪʨʦʧʦʢʦʣʣʘʛʝʥʘ ʚ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣʘʭ), ʢʦʪʦʨʳʝ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʷʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ 

ʛʠʜʨʦʢʩʠʘʧʧʘʪʠʪʘ [2]. 

ʇʘʨʘʣʣʝʣʴʥʦ ɻɸ ʥʝ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʠ ʩ ʵʣʘʩʪʠʥʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ 

ʜʝʛʨʘʜʘʮʠʷ ʵʣʘʩʪʠʥʘ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʵʪʠʭ ʚʦʣʦʢʦʥ [237, 298, 299]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʣʘʩʪʠʥʘ ʚ ʩʪʨʫʢʪʫʨʝ ʤʘʪʨʠʢʩʘ ʭʩʂʇɹ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʢʘʣʴʮʠʬʠʢʘʮʠʶ ɹʂʉ 

[297, 300, 301, 302]. 

ʇʦʤʠʤʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʚʦʣʦʢʥʘ ʤʘʪʨʠʢʩʘ ʭʩʂʇɹ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʦʨʚʘʥʳ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʳ ʚʩʣʝʜʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʊʘʢʠʝ ʨʘʟʨʳʚʳ/ʤʠʢʨʦʨʘʟʨʳʚʳ ʪʘʢʞʝ ʙʫʜʫʪ 

ʚʳʩʪʫʧʘʪʴ ʮʝʥʪʨʘʤʠ ʠʥʠʮʠʘʮʠʠ ʢʘʣʴʮʠʥʦʟʘ [303]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʜʣʷ ʭʩʂʇɹ ʬʘʢʪʦʨ ʧʦʚʨʝʞʜʝʥʠʷ ɺʂʄ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʥʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ, ʘ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʨʠʯʠʥʳ ʠʥʠʮʠʘʮʠʠ ʢʘʣʴʮʠʥʦʟʘ ɹʂʉ 

ʧʦ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ. 

ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʝ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʟʨʦʟʥʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦ ʚʘʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ɺʂʄ ʠʤʧʣʘʥʪʠʨʫʝʤʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʭ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʊʘʢ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʩʦʭʨʘʥʝʥʠʝ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ɺʂʄ ʚ ʭʦʜʝ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʨʝʮʠʧʠʝʥʪʘ ʥʘ 

ʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʳʝ ʙʠʦʤʘʪʝʨʠʘʣʳ [25, 26, 27]. ʇʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʘʥʪʠʛʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ ʩʥʠʞʝʥʘ ʠʣʠ ʫʩʪʨʘʥʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʙʠʦʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʣʝʪʢʘʤ 

ʨʝʮʠʧʠʝʥʪʘ ʥʘʪʠʚʥʦʝ (ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʨʠʢʩʘ) ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ 

ʟʘʧʫʩʢʘʝʪ ʠʤʤʫʥʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʘ ʥʘʦʙʦʨʦʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʣʝʪʦʯʥʦʡ ʨʝʧʦʧʫʣʷʮʠʠ, 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʪʢʘʥʷʤʠ ʭʦʟʷʠʥʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʘʪʨʠʢʩʘ ʠʤʧʣʘʥʪʘʪʘ 
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[20]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʢʘʣʴʮʠʥʦʟʘ, ʪʘʢʠʝ 

ʩʚʦʡʩʪʚʘ ʥʝʧʦʚʨʝʞʜʝʥʥʦʛʦ ɺʂʄ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʭʦʜʝ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʭʥʠʢʠ 

ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ, ʤʦʛʫʪ ʪʘʢʞʝ ʧʦʚʨʝʞʜʘʪʴ ʚʦʣʦʢʥʘ ʵʣʘʩʪʠʥʘ. ɺ ʨʘʙʦʪʝ ʌʘʜʝʝʚʦʡ ʀ.ʉ. ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʢʘʣʴʮʠʥʦʟʘ ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʣʘʩʪʠʥʦʚʳʭ ʚʦʣʦʢʦʥ ɺʂʄ ʩʦʩʫʜʦʚ ʵʣʘʩʪʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʧʫʪʝʤ ʠʭ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʚʦʮʠʨʫʝʪ ʠʭ ʢʘʣʴʮʠʬʠʢʘʮʠʶ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ (ʧʘʩʩʠʚʥʳʡ ʵʣʘʩʪʦʢʘʣʴʮʠʥʦʟ) [23]. 

 

1.5.3.1 ʇʦʚʨʝʞʜʝʥʠʝ ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ 

 

ʇʘʨʘʜʠʛʤʘ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʟʘʜʫʤʘʥʘ ʢʘʢ ʤʝʪʦʜ ʩʥʠʞʝʥʠʷ 

ʘʥʪʠʛʝʥʥʦʩʪʠ ʢʩʝʥʦʛʝʥʥʳʭ ʪʢʘʥʝʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʚʦʡʩʪʚ ʥʘʪʠʚʥʦʛʦ ɺʂʄ [304]. ʆʜʥʘʢʦ 

ʩʦʭʨʘʥʝʥʠʝ ʘʥʪʠʛʝʥʦʚ ʚ ʷʚʥʦ ʙʝʩʢʣʝʪʦʯʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʘʭ [25, 305], ʩʥʠʞʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʙʠʦʧʨʦʪʝʟʦʚ [306] ʠ ʠʥʪʝʥʩʠʚʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʩʪʨʫʢʪʫʨ ɺʂʄ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ 

[304, 307] ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʩʦʤʥʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ 

ʧʦʣʫʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʳʭ ʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʝʮʝʣʣʶʣʷʨʠʟʠʨʫʶʱʠʝ ʘʛʝʥʪʳ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ɺʂʄ ʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝʞʥʳʭ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ [308]. 

ɹʘʟʘʣʴʥʳʝ ʤʝʤʙʨʘʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ɺʂʄ ʩʦʩʫʜʠʩʪʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʳʡ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʦʙʣʝʛʯʘʝʪ ʨʦʩʪ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʳʭ ʭʩʂʇɹ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʫʜʘʣʝʥʥʦʡ ʚ 

ʭʦʜʝ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ 

ʨʝɻʥʜʦʪʝʣʠʟʘʮʠʶ ʩʪʚʦʨʦʢ ɹʂʉ [20]. ʀ ʚʩʝ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʚʣʠʷʥʠʝ ʩʦʭʨʘʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ɺʂʄ ʭʩʂʇɹ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʣʠʯʠʷ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʥʘ ʧʨʦʮʝʩʩʳ 

ʨʝɻʥʜʦʪʝʣʠʟʘʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠ ̫ʘʢʪʠʚʥʦʛʦ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʬʝʥʦʪʠʧʘ ʦʩʪʘʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʤ. 

ɺ ʩʚʝʪʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʶʪ ʢ ʩʝʙʝ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʘʛʝʥʪʳ ʜʣʷ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ, 

ʥʘʨʫʰʘʶʪ ʩʪʨʫʢʪʫʨʫ ʠ ʠʟʤʝʥʷʶʪ ʩʦʩʪʘʚ ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʙʘʟʘʣʴʥʦʡ 

ʤʝʤʙʨʘʥʳ [104]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʥʠʞʝʥʠʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ ʧʨʠ ʧʦʩʝʚʝ ʥʘ ʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʳʡ ʙʳʯʠʡ ʧʝʨʠʢʘʨʜ ʜʘʞʝ ʩʧʫʩʪʷ 7 

ʩʫʪʦʢ ʦʪʤʳʚʢʠ ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʘʛʝʥʪʘ [104]. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝʮʝʣʦ ʥʝ 

ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʫʶ ʧʨʠʯʠʥʫ ʩʥʠʞʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ 

ʢʘʢ ʩ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ, ʪʘʢ ʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʠʢʨʦʨʝʣʴʝʬʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ 
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ʧʨʝʧʷʪʩʪʚʫʶʪ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ. ɹʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʦʙʘ ʬʘʢʪʦʨʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʶʪ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʥʘ ʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ 

ɺʂʄ, ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʜʝʮʝʣʣʶʣʷʨʠʟʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ [104]. 

 

1.5.3.2 ʇʦʚʨʝʞʜʝʥʠʝ ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʝʣʠʧʠʜʠʟʘʮʠʠ 

 

ɼʝʣʠʧʠʜʠʟʘʮʠʷ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʘʭ ʪʘʢʞʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 

ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʭ ɺʂʄ. ʂʘʢ ʟʘʷʚʣʷʣʦʩʴ ʨʘʥʝʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʠʤʧʣʘʥʪʘʮʠʝʡ ʭʨʘʥʷʱʠʡʩʷ ʚ ʬʠʢʩʠʨʫʶʱʝʤ ʨʘʩʪʚʦʨʝ ɹʂʉ ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʝʪʩʷ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. ʊʘʢ ʞʠʜʢʘʷ ʬʘʟʘ ʠʤʧʣʘʥʪʠʨʫʝʤʦʛʦ ʭʩʂʇɹ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ 

ʚʦʜʳ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʪʘʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʥʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦʛʦ ɻɸ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʠʤʧʣʘʥʪʘʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʭʩʂʇɹ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 83 ʜʦ 84% [127]. ɹʝʟʫʩʣʦʚʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ 

ʛʠʜʨʘʪʘʮʠʠ ʭʩʂʇɹ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ ʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʛʠʜʨʘʪʘʮʠʷ 

ʤʘʪʨʠʢʩʘ ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ [309, 310]. 

ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʢʦʣʣʘʛʝʥʘ ʧʨʠ ʬʠʢʩʘʮʠʠ ɻɸ ʧʨʠʚʦʜʠʪ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʙʠʦʤʘʪʝʨʠʘʣʘʭ. ʆʜʥʘʢʦ, ʢʘʢ ʵʪʦ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, 

ʢʦʣʣʘʛʝʥʦʚʳʝ ʙʠʦʤʘʪʝʨʠʘʣʳ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ɻɸ, ʙʦʣʝʝ ʛʠʜʨʦʬʦʙʥʳʝ, ʯʝʤ ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʝ 

[311]. 

ʅʝʩʦʤʥʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʚʳʤʳʚʘʥʠʷ ʜʝʪʝʨʛʝʥʪʦʚ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʦʤʦʱʴʶ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ. 

ʋʞʝ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʘʛʝʥʘ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ 

ʚʦʜʳ, ʘ ʯʨʝʟʤʝʨʥʘʷ ʜʝʛʠʜʨʘʪʘʮʠʷ ʬʠʙʨʠʣʣ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʭ ʩʪʨʫʢʪʫʨʥʦʡ ʜʝʛʨʘʜʘʮʠʠ [312]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʜʝʛʠʜʨʘʪʘʮʠʷ ʬʠʙʨʠʣʣ ʢʦʣʣʘʛʝʥʘ 

I ʪʠʧʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʧʠʨʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʘ  ʵʪʘʧʘ [313]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʝʛʠʜʨʘʪʘʮʠʠ 

ʚʦʣʦʢʥʘ ʢʦʣʣʘʛʝʥʘ ʥʝ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʜʣʠʥʫ, ʠ ʠʭ ʫʩʘʜʢʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʣʘʩʪʠ ʟʘʟʦʨʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʦʙʣʘʩʪʠ ʧʝʨʝʢʨʳʪʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʩʧʠʨʘʣʠ ʪʨʦʧʦʢʦʣʣʘʛʝʥʘ [313]. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʬʠʙʨʠʣʣ ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʠʤʳʤʠ ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʛʠʜʨʘʪʘʮʠʠ 

ʤʘʪʨʠʢʩʘ ʥʝ ʚʝʜʫʪ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ [313]. ʊʦʣʴʢʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʦʙʝʟʚʦʞʠʚʘʥʠʠ 

ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʜʣʠʥʘ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʨʫʙʳʤ 
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ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ɺʂʄ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʚʥʝʰʥʝʡ ʫʩʘʜʢʠ ʝʛʦ 

ʬʠʙʨʠʣʣʷʨʥʦʡ ʦʩʥʦʚʳ [313]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʚ 

ʧʨʦʪʦʢʦʣʘʭ ʦʙʨʘʙʦʪʢʠ ʭʩʂʇɹ, ʜʘʥʥʳʭ ʦ ʩʪʝʧʝʥʠ ʜʝʛʠʜʨʘʪʘʮʠʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʵʪʘʧʘ 

ʜʝʣʠʧʠʜʠʟʘʮʠʠ ʘʚʪʦʨʦʤ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʛʠʜʨʦʬʦʙʥʦʩʪʴ ɻɸ-ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʛʠʜʨʘʪʘʮʠʠ ʠʭ ʤʘʪʨʠʢʩʘ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʦʙʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ɺʂʄ ʠʤʧʣʘʥʪʠʨʫʝʤʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʠʭ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʝʥʘʪʫʨʘʮʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʙʝʣʢʦʚ ʤʘʪʨʠʢʩʘ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʜʫʮʠʨʫʝʤʳʡ ʤʘʪʝʨʠʘʣʦʤ ʢʣʝʪʦʯʥʳʡ 

ʦʪʚʝʪ [306, 314]. ɺ ʩʣʫʯʘʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʢʨʦʚʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʪʘʢʞʝ ʤʦʞʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʝʛʦ 

ʪʨʦʤʙʦʨʝʟʠʩʪʝʥʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʤʝʶʱʠʝʩʷ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʘʪʨʠʢʩʘ (ʩʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʩʢʘʥʠʨʫʶʱʘʷ ʢʘʣʦʨʠʤʝʪʨʠʷ) ʥʝ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʠ ʝʜʠʥʦʦʙʨʘʟʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ 

ʜʝʥʘʪʫʨʘʮʠʠ ʤʦʣʝʢʫʣ ʤʘʪʨʠʢʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʝ ʦ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʥʘ ʠʭ ɺʂʄ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʨʦʟʥʷʪʩʷ ʠ ʟʘʯʘʩʪʫʶ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ɺʂʄ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʣʠʷʥʠʝ ʩʚʷʟʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʦʚ ʯʘʩʪʦ ʦʙʩʫʞʜʘʶʪʩʷ [28, 29, 308]. ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʭʩʂʇɹ 

ʥʘ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʢʘʣʴʮʠʥʦʟʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ɹʂʉ ʠ ʚʦʚʩʝ ʜʦʚʦʣʴʥʦ ʩʢʫʜʥʳ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʶʪ. 
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ɻʃɸɺɸ 2. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

 

2.1 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʙʳʯʴʝʛʦ ʧʝʨʠʢʘʨʜʘ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʙʳʢʦʚ. ʇʝʨʠʢʘʨʜ ʙʳʣ ʧʦʣʫʯʝʥ ʫ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ. ʊʢʘʥʴ ʠʟʚʣʝʢʘʣʠ ʚ ʪʝʯʝʥʠʠ 30 ʤʠʥʫʪ 

ʧʦʩʣʝ ʟʘʙʦʷ ʞʠʚʦʪʥʳʭ. ɺʝʩʴ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʣʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʛʝʥʪʘʤʠʮʠʥʘ (400 ʤʢʛ/ʤʣ) ʠ ʬʣʫʢʦʥʘʟʦʣʘ (50 ʤʢʛ/ʤʣ), ʘ ʟʘʪʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ ʚ ʪʝʨʤʦʢʦʥʪʝʡʥʝʨʝ ʧʨʠ 2-8Áʉ. 

 

2.2 ɸʥʘʣʠʟ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ 

 

ɼʣʷ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʫʯʘʩʪʢʦʚ ʧʝʨʠʢʘʨʜʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʭʩʂʇɹ ʧʨʦʚʦʜʠʣʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʨʘʛʤʝʥʪʦʚ ʪʢʘʥʠ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʦʮʝʥʢʦʡ 

ʪʦʧʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ɺʂʄ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʢʣʦʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʢ 

ʢʘʣʴʮʠʥʦʟʫ (ʈʠʩʫʥʦʢ 4) ï ʵʣʘʩʪʠʥʦʚʳʭ ʚʦʣʦʢʦʥ ʠ ɻɸɻ. 

 

 

ʈʠʩʫʥʦʢ 4 ï ɿʦʥʳ ʟʘʙʦʨʘ ʠʩʩʣʝʜʫʝʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ: ʆʉ ï ʟʦʥʘ ʫ 

ʦʩʥʦʚʘʥʠʷ ʩʦʩʫʜʦʚ; ʆʊ ï ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʢʘʥʠ, ʉɺ ï ʟʦʥʘ ʫ ʦʩʥʦʚʘʥʠʷ ʩʚʷʟʦʢ  
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ʉʨʘʟʫ ʧʦʩʣʝ ʜʦʩʪʘʚʢʠ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʮʝʣʝʚʳʝ ʬʨʘʛʤʝʥʪʳ ʪʢʘʥʠ 

ʦʪʙʠʨʘʣʠʩʴ ʠ ʧʦʤʝʱʘʣʠʩʴ ʚ ʬʠʢʩʠʨʫʶʱʠʡ ʨʘʩʪʚʦʨ 4% ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʧʦ ʃʠʣʣʠ ʠ 

ʭʨʘʥʠʣʠʩʴ ʧʨʠ 4Áʉ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʩʤ. ʧ.2.15 ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ). 

 

2.3 ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼʅʂ ʚ ʪʢʘʥʠ 

 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʢʘʥʠ 

ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ (ʛʨʫʧʧʳ ʆʊ, ʆʉ, ʉɺ) 

ʦʪʙʠʨʘʣʠ ʬʨʘʛʤʝʥʪʳ ʪʢʘʥʠ (n=3) ʚʝʩʦʤ 20 ʤʛ ʠ ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʪʠʧʘ ʵʧʧʝʥʜʦʨʬ (2 ʤʣ). 

ɼʘʣʝʝ ʪʢʘʥʴ ʚ ʢʘʞʜʦʡ ʧʨʦʙʠʨʢʝ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʧʝʩʪʠʢʦʤ (SSI, ʉʐɸ). 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʪʢʘʥʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʝʥʦʤʥʦʡ ɼʅʂ 

ʠʟ ʪʢʘʥʝʡ ʞʠʚʦʪʥʳʭ çɼʅʂ-ʕʂʉʊʈɸʅ-2è (ʉʠʥʪʦʣ, ʈʦʩʩʠʷ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʀʟʤʝʨʝʥʠʝ ɼʅʂ ʚ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʪʚʦʨʘʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 

NanoVue Plus (Biochrom, Cʐɸ) ʧʨʠ 260 ʥʤ. 

 

2.4 ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʧʦʣʫʯʝʥʠʝ  

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ (ʩʤ. ʧ.1.3 ʛʣʘʚʳ 1 ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʠ) ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʘʛʝʥʪʳ ʠ ʫʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ. ʆʧʠʨʘʷʩʴ ʥʘ ʪʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ɹʂʉ, ʜʦʰʝʜʰʠʭ ʜʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ 3 ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ, ʢʦʪʦʨʳʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʧʨʦʪʦʢʦʣʳ ʦʙʨʘʙʦʪʢʠ ʭʩʂʇɹ: 

ʬʠʢʩʘʮʠʷ, ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ ʠ ʦʪʤʳʚʢʘ ʚ ʩʧʠʨʪʘʭ (ʜʝʣʠʧʠʜʠʟʘʮʠʷ). 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʙʦʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʮʝʣʝʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ɺʂʄ ʚ ʠʥʠʮʠʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʢʘʣʴʮʠʥʦʟʘ ʭʩʂʇɹ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʠʟ ʧʨʦʪʦʢʦʣʦʚ ʪʘʢʞʝ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʣʠ 

ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʝ ʢʠʩʣʦʪʥʳʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʨʷʤʦʡ 

ʜʝʥʘʪʫʨʘʮʠʠ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ, ʘ ʪʘʢʞʝ ʛʠʧʝʨ- ʠ ʛʠʧʦʪʦʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʥʘʙʫʭʘʥʠʝ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ. 

ʇʨʦʪʦʢʦʣʳ ʧʦʣʫʯʝʥʠʷ ʭʩʂʇɹ, ʦʢʘʟʳʚʘʶʱʠʝ ʤʠʥʠʤʘʣʴʥʦʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ɺʂʄ, ʩʦʩʪʘʚʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʢʩ-ʩʙʝʨʝʛʘʶʱʝʛʦ ʤʝʪʦʜʘ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ 

ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ 

ʀʊʕɹ ʈɸʅ (ʇʘʪʝʥʪ ʈʌ ˉ2678966) [315]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʢʦʤʙʠʥʠʨʦʚʘʣʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ɻɸ. 
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ʊʘʙʣʠʮʘ 5 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ ʦʙʨʘʙʦʪʢʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʘʪʝʥʪʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ 

ˉ ʍʠʤʠʯʝʩʢʘʷ 

ʩʪʘʙʠʣʠʟʘʮʠʷ 

ɼʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ ɼʝʣʠʧʠʜʠʟʘʮʠʷ ʍʨʘʥʝʥʠʝ 

1 0,625% ɻɸ, 

4% ʌɸ 

1% ɼʉʅ 0,9% NaCl 0,1 %ɻɸ, 

20% ʕʪʉ 

2 0,5% ɻɸ 1% ɼʉʅ 70% ʀʟʉ, 90% 

ʕʪʉ 

0,1% ɻɸ, 

20% ʕʪʉ 

3 0,5% ɻɸ 1% ɼʉʅ 35% ʀʟʉ, 30% 

ʕʪʉ 

0,25% ɼʥ, 

20% ʕʪʉ 

4 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

35% ʀʟʉ, 30% 

ʕʪʉ 

0,1% ɻɸ, 

20% ʕʪʉ 

5 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

70% ʀʟʉ, 30% 

ʕʪʉ 

0,25% ɼʥ, 

20% ʕʪʉ 

6 0,2% ɻɸ, 

t 36ÁC 

0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

70% ʀʟʉ, 30% 

ʕʪʉ 

0,1% ɻɸ, 

20% ʕʪʉ 

7 0,2% ɻɸ, 

t 36ÁC 

0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

35% ʀʟʉ, 30% 

ʕʪʉ 

0,25% ɼʥ, 

20% ʕʪʉ 

8 0,2% ɻɸ, 

t 36ÁC 

0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

30% ʕʪʉ, 

TWEEN80 

4% ʇʆ 

9 0,2% ʧɻɸ, 

t 36ÁC 

0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

30% ʕʪʉ, 

TWEEN80 

4% ʇʆ 

10 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

30% ʕʪʉ, 

TWEEN80 

4% ʇʆ 

11 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

30% ʕʪʉ, 

TWEEN80 

0,25% ɼʥ, 

20% ʕʪʉ 

12 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʍ100, 0,25% ɼʍʅʤ 

30% ʕʪʉ, 

TWEEN80 

0,1% ɻɸ, 

20% ʕʪʉ 

ɻɸ ï ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ, ʧɻɸ ï ʧʦʣʠʤʝʨʠʟʦʚʘʥʥʳʡ ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ, ʌɸ ï ʬʦʨʤʘʣʴʜʝʛʠʜ, 

ɼʉʅ ï ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ, ʕɼʊɸ ï ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʊʨʍ100 ï ʪʨʠʪʦʥ ʍ100, 

ɼʍʅʤ ï ʜʝʟʦʢʩʠʭʦʣʘʪʘ ʥʘʪʨʠʷ ʤʦʥʦʛʠʜʨʘʪ,  ʀʟʉ ï ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ,  ʕʪʉ ï ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ,       

ɼʥ ï ʜʠʦʢʩʠʜʠʥ, ʇʆ ï ʧʨʦʧʠʣʝʥʦʢʩʠʜ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ 12 ʧʦʜʭʦʜʦʚ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 5. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʚʦʨʢʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʠʦʧʨʦʪʝʟʦʚ: 

ï ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʢʣʘʧʘʥ çɹʠʦʃɸɹ-ʂʉè (ʌɻɹʋ çʅʄʀʎ ʉʉʍ ʠʤ. ɸ.ʅ. ɹʘʢʫʣʝʚʘè, 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 
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ï ʘʦʨʪʘʣʴʥʳʡ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʢʣʘʧʘʥ çPERIMOUNTè (Edwards Lifesciences, 

ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ) 

ï ʤʠʪʨʘʣʴʥʳʡ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʢʣʘʧʘʥ çPERIMOUNT Plusè (Edwards Lifesciences, 

ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ) 

ï ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʪʝʟ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʊʠɸʨʘ (ʅʝʦʂʦʨ, ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ) 

ʀʟ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʝ, ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʪʨʘʞʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ɺʂʄ ʭʩʂʇɹ. ʇʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ɼʉʅ ʥʘ ɺʂʄ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʬʘʢʪʦʤ [316, 317], ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ 

ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ɼʍʅ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʘʛʨʝʩʩʠʚʥʳʤ ʜʝʪʝʨʛʝʥʪʦʤ, 

ʯʝʤ ɼʉʅ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʘʝʪ ʢʦʣʣʘʛʝʥʦʚʳʝ ʬʠʙʨʠʣʣʳ [318]. ʊʘʢʞʝ ʩʧʠʨʪʳ ʚ 

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʜʝʛʠʜʨʘʪʘʮʠʶ ʤʘʪʨʠʢʩʘ ʠ ʧʨʠʚʦʜʠʪʴ ʢ 

ʧʦʪʝʨʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠʭ 

ʩʪʨʫʢʪʫʨʳ [319, 320]. ʂʨʦʤʝ ʪʦʛʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻɸ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ɺʂʄ, ʥʦ ʧʨʠʚʦʜʠʪ ʢ ʘʛʨʝʛʘʮʠʠ ʠ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʟʤʝʥʝʥʠʶ ʛʠʜʨʘʪʘʮʠʠ ʪʢʘʥʠ 

[321, 322]. ʇʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʩʪʚʦʨʦʚ ʭʨʘʥʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ɺʂʄ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝ 

ʦʩʚʝʱʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʚʢʣʘʜ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ ʚ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʩʂʇɹ 

ʦʮʝʥʠʚʘʣʩʷ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʊʘʙʣʠʮʘ 6 ï ʆʪʦʙʨʘʥʥʳʝ ʜʣʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʪʦʢʦʣʳ ʦʙʨʘʙʦʪʢʠ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

ɻʨʫʧʧʘ ʍʠʤʠʯʝʩʢʘʷ 

ʩʪʘʙʠʣʠʟʘʮʠʷ 

ɼʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ ʆʪʤʳʚʢʘ ʂʦʥʩʝʨʚʘʮʠʷ ʠ 

ʭʨʘʥʝʥʠʝ 

ɸ1 0,625% ɻɸ, 4% ʌɸ 1% ɼʉʅ 0,9% NaCl 0,1% ɻɸ,  

20% ʕʪʉ 

ɸ2 0,5% ɻɸ 1% ɼʉʅ 70% ʀʟʉ, 

90% ʕʪʉ 

0,1% ɻɸ,  

20% ʕʪʉ 

ɹ1 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʠʪʦʥ ʍ100, 

0,25% ɼʍʅʤ 

35% ʀʟʉ 0,1% ɻɸ,  

20% ʕʪʉ 

ɹ2 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʠʪʦʥ ʍ100, 

0,25% ɼʍʅʤ 

35% ʀʟʉ 0,25% ɼʥ, 

20% ʕʪʉ 

ɺ1 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʠʪʦʥ ʍ100, 

0,25% ɼʍʅʤ 

30% ʕʪʉ 0,25% ɼʥ, 

20% ʕʪʉ 

ɺ2 0,2% ɻɸ 0,02% ʕɼʊɸ, 

0,25% ʊʨʠʪʦʥ ʍ100, 

0,25% ɼʍʅʤ 

30% ʕʪʉ 0,1% ɻɸ, 

20% ʕʪʉ 

ɻɸ ï ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ, ʌɸ ï ʬʦʨʤʘʣʴʜʝʛʠʜ, ɼʉʅ ï ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ, ʕɼʊɸ ï 

ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ɼʍʅʤ ï ʜʝʟʦʢʩʠʭʦʣʘʪ ʥʘʪʨʠʷ ʤʦʥʦʛʠʜʨʘʪ, ʀʟʉ ï ʠʟʦʧʨʦʧʠʣʦʚʳʡ 

ʩʧʠʨʪ, ʕʪʉ ï ɻ ʪʠʣʦʚʳʡ ʩʧʠʨʪ, ɼʥ ï ʜʠʦʢʩʠʜʠʥ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ 

(ʊʘʙʣʠʮʘ 6): 

ï ʘʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝ ʠʟʚʝʩʪʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ 

ʧʦʣʫʯʝʥʠʷ ʭʩʂʇɹ (ʛʨʫʧʧʳ ɸ1 ʠ ɸ2); 

ï ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʶʱʠʝ ʫʤʝʨʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʪʨʠʢʩ 

ʭʩʂʇɹ (ʛʨʫʧʧʳ ɹ1 ʠ ɹ2); 

ï ʘʚʪʦʨʩʢʠʝ ʤʘʪʨʠʢʩ-ʩʙʝʨʝʛʘʶʱʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʭʩʂʇɹ (ʧʘʪʝʥʪ ʈʌ ˉ2678966), 

(ʛʨʫʧʧʳ ɺ1 ʠ ɺ2). 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʪʠʚʥʳʡ ʙʳʯʠʡ ʧʝʨʠʢʘʨʜ (ʛʨʫʧʧʘ ʅ) ʠ 

ʦʙʨʘʟʮʳ (ʩʪʚʦʨʢʠ) ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʠʦʧʨʦʪʝʟʘ ʘʦʨʪʘʣʴʥʦʛʦ ʧʝʨʠʢʘʨʜʠʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

çPERIMOUNT Plusè (Edwards Lifesciences, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ), (ʛʨʫʧʧʘ Edw), ʢʦʪʦʨʳʡ 

ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʪʝʭʥʦʣʦʛʠʠ çTermoFixè, ʧʦʢʘʟʘʚʰʝʡ 

ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʣʴʮʠʥʦʟʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ɹʂʉ ʚ ʢʣʠʥʠʢʝ. 

 

2.5 ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ p.serosum ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ p.serosum ʦʙʨʘʙʦʪʘʥʥʳʭ ʭʩʂʇɹ ʚ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ VEGA3 (Tescan, 

ʏʝʭʠʷ). 

ʅʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʬʨʘʛʤʝʥʪʳ ʪʢʘʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ  

ʤʘʪʝʨʠʘʣʦʚ ʧʦʜʚʝʨʛʘʣʠʩʴ ʙʳʩʪʨʦʡ ʛʣʫʙʦʢʦʡ ʟʘʤʦʨʦʟʢʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ, ʨʘʟʨʫʰʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʨʠʢʩʘ. ʑʘʜʷʱʫʶ ʤʘʪʨʠʢʩ-ʩʙʝʨʝʛʘʶʱʫʶ 

ʣʠʦʬʠʣʠʟʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʦʬʠʣʴʥʦʡ ʩʫʰʠʣʢʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤ̫ʛʢʫʶ ʩʫʙʣʠʤʘʮʠʶ ʪʢʘʥʠ. 

ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʫ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

1) ʆʙʨʘʟʮʳ ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʝʜ ʣʠʦʬʠʣʠʟʘʮʠʝʡ ʨʘʟʨʝʟʘʣʠ ʥʘ ʢʚʘʜʨʘʪʥʳʝ ʧʣʘʩʪʠʥʢʠ 

ʧʣʦʱʘʜʴʶ 1 ʩʤ
2
 ʠ ʘʢʢʫʨʘʪʥʦ ʟʘʢʨʝʧʣʷʣʠ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʰʚʦʤ ʥʘ ʨʘʩʧʨʘʚʠʣʦʯʥʳʝ ʢʚʘʜʨʘʪʥʳʝ 

ʨʘʤʢʠ ʧʦ ʫʛʣʘʤ ʩ ʧʦʤʦʱʴʶ ʘʪʨʘʚʤʘʪʠʯʥʦʡ ʠʛʣʳ ʩ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʥʠʪʴʶ ʃʘʚʩʘʥ 4/0 (ʄ 1,5);  

2) ʈʘʩʧʨʘʚʣʝʥʥʳʝ ʧʣʘʩʪʠʥʢʠ ʤʘʪʝʨʠʘʣʦʚ ʙʳʩʪʨʦ ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ 

ʢʝʣʴʚʠʥʘʪʦʨʝ ʚ ʦʪʢʨʳʪʳʭ ʧʨʦʙʠʨʢʘʭ ʦʙʲʝʤʦʤ 50 ʤʣ ʧʨʠ ï80Áʉ (ʜʦ ʫʩʣʦʚʥʦʡ ʪʦʯʢʠ ʵʚʪʝʢʪʠʢʠ ï

57Áʉ); 

3) ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʤʝʥʴʰʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ, ʟʘʤʦʨʦʞʝʥʥʳʝ ʦʙʨʘʟʮʳ, ʟʘʢʨʝʧʣʷʣʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ 
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ʜʝʨʞʘʪʝʣʠ ʢʘʨʫʩʝʣʴʥʦʛʦ ʪʠʧʘ ʠ ʧʦʤʝʱʘʣʠ ʚ ʢʦʣʙʳ ʣʠʦʬʠʣʴʥʦʡ ʩʫʰʠʣʢʠ ʚ ʧʦʜʚʝʰʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠʟʙʝʛʘʷ ʢʦʥʪʘʢʪʘ ʦʙʨʘʟʮʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʣʙʳ; 

4) ɼʘʣʝʝ ʦʙʨʘʟʮʳ ʣʠʦʬʠʣʠʟʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʩ ʧʦʤʦʱʴʶ ʣʠʦʬʠʣʴʥʦʡ ʩʫʰʢʠ 

(FreeZone 2.5 Liter Benchtop Freeze Dry System, Labconco, ʂʘʥʘʜʘ); 

5) ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʤʠʢʨʦʩʢʦʧʠʝʡ ʚʳʩʫʰʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʠʢʣʝʠʚʘʣʠ ʥʘ 

ʧʨʝʜʤʝʪʥʳʝ ʩʪʦʣʠʢʠ ʩʧʝʮʠʘʣʴʥʳʤ ʩʢʦʪʯʝʤ, ʩʪʦʣʠʢʠ ʟʘʢʨʝʧʣʷʣʠ ʚ ʜʝʨʞʘʪʝʣʝ ʠ ʥʘʧʳʣʷʣʠ 

ʧʣʘʩʪʠʥʢʠ ʯʘʩʪʠʮʘʤʠ ʟʦʣʦʪʘ ʚ ʚʘʢʫʫʤʥʦʤ ʨʘʩʧʳʣʠʪʝʣʝ Q150R ES (Quorum Technologies, 

ɸʥʛʣʠʷ), ʧʦʩʣʝ ʯʝʛʦ ʚʝʥʪʠʣʠʨʦʚʘʣʠ ʜʣʷ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʠʟʣʠʰʢʘ ʟʦʣʦʪʳʭ ʯʘʩʪʠʮ. 

ʇʦʩʣʝ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʳ ʙʳʩʪʨʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʘʤʝʨʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

VEGA3 (Tescan, ʏʝʭʠʷ) ʠ ʜʝʣʘʣʠ ʩʥʠʤʢʠ ʧʨʠ ʜʘʚʣʝʥʠʠ 7,3*10-2 ʇʘ ʚ ʢʦʣʦʥʢʝ ʠ 1,5*10-1 ʇʘ ʚ 

ʢʘʤʝʨʝ. 

 

2.6 ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ɺʂʄ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, ʯʘʩʪʴ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ 30 ʩʫʪ. ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʘʩʪʚʦʨʘʭ ʭʨʘʥʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.2.12.1 ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ. 

ʇʦʩʢʦʣʴʢʫ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʧʠʨʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʪʁʩʷ ʧʨʠ ʟʘʣʠʚʢʝ ʦʙʨʘʟʮʦʚ ʚ ʧʘʨʘʬʠʥ 

ʜʣʷ ʤʠʢʨʦʪʦʤʠʠ, ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ɺʂʄ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʠ 

ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ɺʂʄ ʭʩʂʇɹ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʤʝʪʦʜʦʤ ʢʨʠʦʪʦʤʠʠ (ʩʤ. ʧ.2.15.2 

ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ).  

ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʭʩʂʇɹ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʦʮʝʥʠʚʘʣʠ ʥʘ 

ʦʩʥʦʚʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʢʨʘʰʝʥʥʳʭ ʪʨʠʭʨʦʤʦʤ ʧʦ ʃʠʣʣʠ ʧʨʝʧʘʨʘʪʦʚ (ʩʤ. ʧ.2.15.3 

ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ). ʆʢʨʘʩʢʘ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ-ʐʀʂ (ʩʤ. ʧ.2.15.3 ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ) 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ɻɸɻ ʚ ʤʘʪʝʨʠʘʣʘʭ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʘʢʪʠʚʘ ʐʠʬʬʘ ʩ ʘʣʴʜʝʛʠʜʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʵʪʦʡ ʦʢʨʘʩʢʝ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʬʠʢʩʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʛʣʫʪʘʨʦʚʳʤ 

ʘʣʴʜʝʛʠʜʦʤ. 

ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʢʨʘʰʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʩʪʘʥʮʠʠ Nikon Eclipse Ti-E (Nikon, ʊʦʢʠʦ, ʗʧʦʥʠʷ). 
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2.7 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ  

in vitro ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʇʦʩʢʦʣʴʢʫ ʬʠʙʨʦʙʣʘʩʪʳ ʥʘʧʨʘʚʣʷʶʪ ʠ ʨʝʛʫʣʠʨʫʶʪ ʚʩʝ ʧʨʦʮʝʩʩ,r ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ 

ʧʨʠʞʠʚʣʝʥʠʠ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ in vitro ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʢʫʣʴʪʫʨʘ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʬʠʙʨʦʙʣʘʩʪʦʚ ʤʳʰʠ ʣʠʥʠʠ NIH/3T3. ʂʨʦʤʝ ʪʦʛʦ, 

ʬʠʙʨʦʙʣʘʩʪʳ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʵʥʜʦʪʝʣʠʟʘʮʠʠ ʭʩʂʇɹ, ʧʦʩʢʦʣʴʢʫ ʢʣʝʪʢʠ 

ʵʥʜʦʪʝʣʠʷ ʤʦʛʫʪ ʩʘʜʠʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʨʠʢʩʘ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʘʜʛʝʟʠʨʦʚʘʚʰʠʤʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʚʦʨʦʢ ʬʠʙʨʦʙʣʘʩʪʘʤʠ [323]. 

ʂʣʝʪʢʠ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʬʠʙʨʦʙʣʘʩʪʦʚ ʤʳʰʠ ʣʠʥʠʠ NIH/3T3 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ (ʀʥʩʪʠʪʫʪ ʮʠʪʦʣʦʛʠʠ ʈɸʅ, ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛ). 

ʂʣʝʪʢʠ ʚʳʨʘʱʠʚʘʣʠ ʚ ʩʨʝʜʝ DMEM (ɹʠʦʣʦʪ, ʈʦʩʩʠʷ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʵʤʙʨʠʦʥʘʣʴʥʦʡ 

ʪʝʣʷʯʴʝʡ ʩʳʚʦʨʦʪʢʠ (Gibco, ʉʐɸ), 40 ʤʢʛ/ʤʣ ʛʝʥʪʘʤʠʮʠʥʘ, ʧʨʠ 37Áʉ ʠ 5% ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ 

ʫʩʣʦʚʠʷʭ CO2ïʠʥʢʫʙʘʪʦʨʘ (Binder, ɻʝʨʤʘʥʠʷ). 

 

2.8 ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ in vitro ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʦʪʨʘʞʘʶʱʠʭ ʢʣʝʪʦʯʥʫʶ ʨʝʘʢʮʠʶ ʥʘ 

ʤʘʪʝʨʠʘʣ ʚ ʘʥʘʣʦʛʠʠ ʩ ʫʩʣʦʚʠʷʤʠ in vivo ʧʦʩʝʚ ʢʣʝʪʦʢ ʥʘ ʩʝʨʦʟʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʭʩʂʇɹ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʪʨʝʭ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ: 

1) ʇʦʩʝʚ ʢʣʝʪʦʢ ʥʘ ʦʙʨʘʟʮʳ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʤʳʪʳʝ ʦʪ ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʠʟʣʠʰʢʦʚ ɻɸ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɼʣʷ ʵʪʦʛʦ ʦʙʨʘʟʮʳ ʭʩʂʇɹ 

ʪʨʝʭʢʨʘʪʥʦ ʦʪʤʳʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʦʤ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ʆʪʤʳʚʢʘ ʚʩʝʭ 

ʛʨʫʧʧ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ 100-ʢʨʘʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʙʲʝʤʘ ʦʪʤʳʚʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢ 

ʦʙʲʝʤʫ ʪʢʘʥʠ; 

2) ʇʦʩʝʚ ʢʣʝʪʦʢ ʥʘ ʦʙʨʘʟʮʳ ʭʩʂʇɹ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʤʳʪʳʭ ʦʪ ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ 

ʨʘʩʪʚʦʨʘ ʠ ʠʟʣʠʰʢʦʚ ɻɸ ʚ ʨʘʩʪʚʦʨʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ DMEM (ɹʠʦʣʦʪ, ʈʦʩʩʠʷ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

20% ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (Sigma, ʉʐɸ). ʆʪʤʳʚʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ 

ʪʝʯʝʥʠʝ 4 ʩʫʪʦʢ 8-ʤʠ ʢʨʘʪʥʦʡ ʩʤʝʥʦʡ ʩʨʝʜʳ ʧʨʠ 30ïʢʨʘʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʙʲʝʤʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʢ ʦʙʲʝʤʫ ʪʢʘʥʠ. ʇʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʜʘʥʥʘʷ ʠʥʢʫʙʘʮʠʷ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʜʦʣʞʥʘ ʥʝ 

ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʚʳʤʳʚʘʪʴ ʨʘʩʪʚʦʨʠʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʤʘʪʨʠʢʩʘ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʘʢʮʠʶ ʢʣʝʪʦʢ ʥʘ ʤʘʪʝʨʠʘʣ, ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʡ ʚ ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦʪʦʢ ʠ 

ʥʘʩʳʱʝʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʧʣʘʟʤʳ ʢʨʦʚʠ (ʢʵʧʧʠʥʛ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ). 
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3) ʇʦʣʫʯʝʥʠʝ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ (ʵʢʩʪʨʘʢʪʦʚ) ʠʟ ʭʩʂʇɹ, ʦʪʨʘʞʘʶʱʠʭ ʚʣʠʷʥʠʝ 

ʵʢʩʪʨʘʛʠʨʫʝʤʳʭ ʠʟ ʤʘʪʝʨʠʘʣʘ ʧʨʠʤʝʩʝʡ (ʦʩʪʘʪʦʯʥʳʭ ʘʛʝʥʪʦʚ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ) 

ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ (ʩʤ. ʧ.2.9 ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ). 

 

2.9 ʇʦʣʫʯʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

 

ʕʢʩʪʨʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ DMEM ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʵʤʙʨʠʦʥʘʣʴʥʦʡ 

ʪʝʣʷʯʴʝʡ ʩʳʚʦʨʦʪʢʠ ʧʨʠ 37Áʉ, ʚ ʪʝʯʝʥʠʠ 72 ʯʘʩʦʚ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʦʢʘʯʠʚʘʥʠʠ 50 ʦʙ/ʤʠʥ ʚ 

ʫʩʣʦʚʠʷʭ ʰʝʡʢʝʨʘ-ʠʥʢʫʙʘʪʦʨʘ (ES-20/80, Biosan, ʃʘʪʚʠʷ). ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʪʨʘʢʪʳ 

ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʩʪʝʨʠʣʴʥʫʶ ʤʝʤʙʨʘʥʫ ʩ ʜʠʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 

 

2.10 ɸʥʘʣʠʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ in vitro ʦʙʳʯʥʦ ʨʫʢʦʚʦʜʩʪʚʫʪʁʩ ̫

ɻʆʉʊ ʀʉʆ 10993-5, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʢʣʝʪʢʠ ʢʫʣʴʪʠʚʠʨʫʶʪ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘ 

ʢʫʣʴʪʫʨʘʣʴʥʦʤ ʧʣʘʩʪʠʢʝ ʜʦ ʩʫʙʢʦʥʬʣʶʵʥʪʥʦʩʪʠ ʠ ʟʘʪʝʤ ʧʦʤʝʱʘʶʪ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ 

ʧʦʚʝʨʭ ʢʣʝʪʦʯʥʦʛʦ ʩʣʦʷ. ɺ ʜʘʥʥʦʤ ʘʥʘʣʠʟʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʣʦʚʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ in vivo, ʢʣʝʪʢʠ ʚʳʩʝʚʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʭʩʂʇɹ. 

ʏʝʨʝʟ 24 ʠ 96 ʯʘʩʦʚ ʧʦʩʣʝ ʧʦʩʝʚʘ ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʠ 

ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʩ ʧʦʤʦʱʴʶ ʦʢʨʘʰʠʚʘʥʠʷ ʬʣʫʦʨʝʩʮʝʥʪʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʢʘʣʴʮʝʠʥʦʤ ɸʄ 

(Sigma-Aldrich, ʉʐɸ) ʠ ʡʦʜʠʜʦʤ ʧʨʦʧʠʜʠʷ (Sigma-Aldrich, ʉʐɸ). ɼʣʷ ʵʪʦʛʦ ʢʣʝʪʢʠ ʦʪʢʨʝʧʣʷʣʠ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʢʪʝʡʣʷ AccutaseÈ (Stemcell Technologies, ʉʐɸ). ɿʘʪʝʤ 

ʢʣʝʪʢʠ ʦʢʨʘʰʠʚʘʣʠ ʚ ʩʨʝʜʝ L-15, ʩʦʜʝʨʞʘʱʝʡ 1% ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʪʝʣʷʯʴʝʡ ʩʳʚʦʨʦʪʢʠ, ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ 1 ʤʢʛ/ʤʣ ʢʘʣʴʮʝʠʥʘ ɸʄ ʠ 2 ʤʢʛ/ʤʣ ʡʦʜʠʜʘ ʧʨʦʧʠʜʠʷ, ʚ ʪʝʯʝʥʠʝ 25 ʤʠʥʫʪ ʧʨʠ 

37Áʉ. ɸʥʘʣʠʟ ʞʠʚʳʭ ʠ ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʯʥʦʛʦ ʮʠʪʦʤʝʪʨʘ 

Accuri C6 (BD Bioscience, ʉʐɸ). 

 

2.11 ɸʥʘʣʠʟ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ 

 

ʏʠʩʣʦ ʤʠʪʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʠʞʠʟʥʝʥʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʷʜʝʨʥʳʤ ʢʨʘʩʠʪʝʣʝʤ Hoechst 33342 

(Sigma-Aldrich, ʉʐɸ). ʄʠʪʦʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʚʳʷʚʣʷʣʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʭʨʦʤʘʪʠʥʘ, 

ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʧʨʦʬʘʟʳ, ʤʝʪʘʬʘʟʳ, ʘʥʘʬʘʟʳ ʠ ʪʝʣʦʬʘʟʳ ʩ ʧʦʤʦʱʴʶ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ DM 6000 (Leica, ɻʝʨʤʘʥʠʷ). ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʝ ʤʝʥʝʝ 500 ʢʣʝʪʦʢ. 
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ʄʠʪʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (MI) ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ MI = (P+M+A+T)/N *100%, ʛʜʝ (P+M+A+T) - 

ʩʫʤʤʘ ʢʣʝʪʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʬʘʟʳ, ʤʝʪʘʬʘʟʳ, ʘʥʘʬʘʟʳ ʠ ʪʝʣʦʬʘʟʳ, ʘ N - ʦʙʱʝʝ 

ʯʠʩʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ. 

 

2.12 ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʪʝʨʠʘʣʦʚ 

 

ɼʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ (ʢʨʠʚʳʝ ʨʦʩʪʘ ʧʦʧʫʣʷʮʠʡ), ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʦʙʨʘʟʮʘʭ, 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʨʷʤʦʤʫ ʧʦʜʩʯʝʪʫ ʯʠʩʣʘ ʢʣʝʪʦʢ ʦʪʢʨʝʧʣʝʥʥʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ. ʂʣʝʪʢʠ 

ʦʪʢʨʝʧʣʷʣʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʢʪʝʡʣʷ AccutaseÈ (Stemcell Technologies, 

ʉʐɸ), ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ L-15 (Sigma-Aldrich, ʉʐɸ) c ʜʦʙʘʚʣʝʥʠʝʤ 1% 

ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʪʝʣʷʯʴʝʡ ʩʳʚʦʨʦʪʢʠ (Gibco, ʉʐɸ). ɼʘʣʝʝ ʢʣʝʪʢʠ ʦʢʨʘʰʠʚʘʣʠ 0,4% ʨʘʩʪʚʦʨʦʤ 

ʪʨʠʧʘʥʦʚʦʛʦ ʩʠʥʝʛʦ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ, ʚʳʨʦʩʰʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʢʘʞʜʳʝ 24 ʯʘʩʘ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʯʝʪʯʠʢʘ ʢʣʝʪʦʢ Countess (Invitrogen, ʉʐɸ). 

ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʢʫʙʘʮʠʠ 

ʢʣʝʪʦʢ ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. 

 

2.13 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 60 ʩʘʤʮʦʚ ʢʨʳʩ Wistar 180-200 ʛ (ʚʦʟʨʘʩʪ 2 ʤʝʩʷʮʘ). 

ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ 21-23Áʉ, ʚʣʘʞʥʦʩʪʴ 30ï70%, 12-

ʪʠ ʯʘʩʦʚʦʡ ʧʝʨʠʦʜ ʦʩʚʝʱʝʥʠʷ, ʢʦʨʤ ʠ ʚʦʜʘ ï ad libitum). ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 12 ʘʚʛʫʩʪʘ 1997 ʛ. ˉ 755), ʘ ʪʘʢʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 

ʀʉʆ 10993-11-2021. ʇʨʦʪʦʢʦʣ ʦʜʦʙʨʝʥ ʂʦʤʠʩʩʠʝʡ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʪʠʢʝ 

ʀʥʩʪʠʪʫʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ (ʧʨʦʪʦʢʦʣ ˉ27/2022). 

 

2.14 ʄʦʜʝʣʴ ʧʦʜʢʦʞʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ 

 

ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʙʱʝʧʨʠʥʷʪʘʷ ʤʦʜʝʣʴ ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ (ʧʦʜʢʦʞʥʦʡ) ʠʤʧʣʘʥʪʘʮʠʠ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ (ɻʆʉ ʀʉʆ 10993-6-2021). ʌʨʘʛʤʝʥʪʳ ʭʩʂʇɹ ʩ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ  

8Ĭ8 ʤʤ ʦʪʤʳʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʦʤ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ ʠ ʠʤʧʣʘʥʪʠʨʦʚʘʣʠ 

ʢʨʳʩʘʤ ʧʦʜʢʦʞʥʦ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: 
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1) ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʦʧʝʨʘʮʠʠ ʞʠʚʦʪʥʳʭ ʥʘʨʢʦʪʠʟʠʨʦʚʘʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʟʦʣʝʪʠʣʘ (6.0 ʤʛ/1 ʢʛ ʚʝʩʘ) ʠ ʢʩʠʣʘʟʠʥʘ (12.0 ʤʛ/1 ʢʛ ʚʝʩʘ) ʚ ʥʘʨʫʞʥʳʝ ʤʳʰʮʳ ʙʝʜʨʘ (ʢʘʞʜʳʡ 

ʧʨʝʧʘʨʘʪ ʚ ʨʘʟʥʫʶ ʤʳʰʮʫ); 

2) ʟʘʪʝʤ, ʚ ʫʩʣʦʚʠʷʭ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʙʦʢʩʘ, ʰʝʨʩʪʴ ʚʜʦʣʴ ʧʦʟʚʦʥʦʯʥʠʢʘ ʦʪ ʰʝʠ ʜʦ 

ʥʘʜʭʚʦʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʩʧʠʥʳ ʚʳʱʠʧʳʚʘʣʠ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʢʦʞʫ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ 

(70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ); 

3) ʧʠʥʮʝʪʦʤ (ʱʠʧʢʦʚʳʤ ʜʚʠʞʝʥʠʝʤ) ʢʦʞʫ ʧʨʠʧʦʜʥʠʤʘʣʠ ʥʘʜ ʤʳʰʮʘʤʠ ʩʧʠʥʳ ʠ 

ʨʘʩʩʝʢʘʣʠ ʧʨʦʜʦʣʴʥʳʤ ʨʘʟʨʝʟʦʤ (ʜʣʠʥʦʡ 2 ʩʤ) ʚ ʪʨʝʭ ʤʝʩʪʘʭ ʚʜʦʣʴ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʷʤʳʭ ʪʫʧʦʢʦʥʝʯʥʳʭ ʥʦʞʥʠʮ; 

4) ʜʘʣʝʝ, ʚ ʢʦʞʥʳʡ ʨʘʟʨʝʟ ʚʚʦʜʠʣʠ ʧʨʷʤʳʝ ʪʫʧʦʢʦʥʝʯʥʳʝ ʥʦʞʥʠʮʳ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʞʝ 

ʪʫʧʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʜʚʠʛʘʣʠ ʧʦʜʢʦʞʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʬʦʨʤʠʨʫʷ ʧʦ 2 ʧʦʜʢʦʞʥʳʭ ʢʘʨʤʘʥʘ ʥʘ 

ʢʘʞʜʳʡ ʨʘʟʨʝʟ (ʙʠʣʘʪʝʨʘʣʴʥʦ); 

5) ʬʨʘʛʤʝʥʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʦʤʝʱʘʣʠ ʚ ʢʘʞʜʳʡ ʢʘʨʤʘʥ (ʧʦ 1 ʰʪ. ʥʘ 

ʢʘʨʤʘʥ), ʥʝ ʙʦʣʝʝ 6 ʦʙʨʘʟʮʦʚ ʚ ʦʜʥʦʤ ʞʠʚʦʪʥʦʤ (ʈʠʩʫʥʦʢ 5); 

6) ʚʚʝʜʝʥʥʳʝ ʧʦʜ ʢʦʞʫ ʬʨʘʛʤʝʥʪʳ ʨʘʩʧʨʘʚʣʷʣʠ ʧʘʣʴʧʠʨʦʚʘʥʠʝʤ; 

7) ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʬʨʘʛʤʝʥʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʜʢʦʞʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʚʦʜʠʣʠ 

ʩʤʝʩʴ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʛʝʥʪʘʤʠʮʠʥ/ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ) ʠʟ ʨʘʩʯʝʪʘ ʧʦ 4 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩʳ; 

8) ʢʦʞʥʳʡ ʨʘʟʨʝʟ ʫʰʠʚʘʣʩʷ ʣʘʚʩʘʥʦʤ (4/0 USP) ʧʨʦʩʪʳʤʠ ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʰʚʘʤʠ; 

9) ʦʧʝʨʘʮʠʦʥʥʳʡ ʰʦʚ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʙʨʠʣʣʠʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ ʚʢʣʶʯʘʝʪ 4-8-

ʥʝʜʝʣʴʥʳʝ ʩʨʦʢʠ (ɻʆʉʊ ʀʉʆ 10993-6-2023, ʧ.5.3.6) ʧʦʜʢʦʞʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʢʨʳʩʘʤ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʣʴʮʠʬʠʢʘʮʠʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ [324, 325, 326, 327, 328, 329]. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʉʂɼ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʠ ʤʝʜʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʠʤʧʣʘʥʪʘʮʠʠ ʚ 8 ʠ 24 ʥʝʜʝʣʠ. 

 

 

ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ (ʧʦʜʢʦʞʥʦʡ) ʠʤʧʣʘʥʪʘʮʠʠ ʦʙʨʘʟʮʦʚ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ: ʉʠʥʠʡ ʢʚʘʜʨʘʪ ï ʦʙʨʘʟʝʮ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʨʘʩʥʳʡ ʰʪʨʠʭ ï ʣʠʥʠʷ ʨʘʟʨʝʟʘ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ ï ʛʨʘʥʠʮʘ 

ʧʦʜʢʦʞʥʦʛʦ ʢʘʨʤʘʥʘ 
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ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺʳʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ ʈ 

ʀʉʆ 10993-2-2009 ʩ ʧʦʤʦʱʴʶ ʧʦʜʭʦʜʘ ʛʫʤʘʥʥʦʡ ʵʚʪʘʥʘʟʠʠ ʚ ʉʆ2-ʫʩʪʘʥʦʚʢʝ (OpenScience, 

ʈʦʩʩʠʷ). ʕʢʩʧʣʘʥʪʘʮʠʶ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʟʘʭʚʘʪʦʤ ʧʦʛʨʘʥʠʯʥʳʭ (ʢʦʥʪʘʢʪʥʳʭ) ʟʜʦʨʦʚʳʭ 

ʪʢʘʥʝʡ ʨʝʮʠʧʠʝʥʪʘ.  

 

2.15 ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

2.15.1 ʌʠʢʩʘʮʠʷ ʪʢʘʥʠ 

 

ʆʙʨʘʟʮʳ ʵʢʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʬʦʨʤʘʣʠʥʘ ʧʦ ʃʠʣʣʠ ʧʨʠ 4Áʉ, ʥʝ ʤʝʥʝʝ 24 ʯʘʩʦʚ, ʠ ʟʘʪʝʤ ʦʪʤʳʚʘʣʠ ʦʪ ʠʟʣʠʰʢʦʚ ʬʦʩʬʘʪʦʚ 

ʬʠʢʩʘʪʦʨʘ ʠʥʢʫʙʘʮʠʝʡ ʚ ʧʨʦʪʦʯʥʦʡ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ. 

 

2.15.2 ʇʦʣʫʯʝʥʠʝ ʢʨʠʦʩʨʝʟʦʚ 

 

ʂʨʠʦʩʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: 

1) ʇʦʩʣʝ ʦʪʤʳʚʢʠ ʠʟʣʠʰʢʘ ʬʦʨʤʘʣʠʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʤʝʱʘʣʠ ʚ ʬʦʨʤʳ ʜʣʷ 

ʟʘʤʦʨʦʟʢʠ ʠ ʟʘʣʠʚʘʣʠ ʧʦʣʥʳʤ ʧʦʢʨʳʪʠʝʤ ʟʘʣʠʚʦʯʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʨʠʦʩʪʘʪʦʚ O.ʉ.T. Compound 

Tissue Tek (Sakura, ʗʧʦʥʠʷ). 

2) ɿʘʣʠʚʦʯʥʫʶ ʬʦʨʤʫ ʩ ʬʨʘʛʤʝʥʪʦʤ ʦʙʨʘʟʮʘ ʧʦʤʝʱʘʣʠ ʚ ʢʘʤʝʨʫ ʦʭʣʘʞʜʝʥʥʦʛʦ ʢʨʠʦʪʦʤʘ 

MEV (SLEE medical GmbH, ɻʝʨʤʘʥʠʷ) ʠ ʥʘ ʩʪʦʣʠʢʝ ʙʳʩʪʨʦʡ ʟʘʤʦʨʦʟʢʠ (Cryobar Boost, ʥʘ 

ʦʩʥʦʚʝ ʵʣʝʤʝʥʪʘ ʇʝʣʴʪʴʝ) ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʦʪʚʦʜʘ (Thermo ScientificÊ Heat Extractor) 

ʧʨʦʚʦʜʠʣʠ ʤʛʥʦʚʝʥʥʫʶ ʟʘʤʦʨʦʟʢʫ ʟʘʣʠʪʳʭ ʚ ʟʘʣʠʚʦʯʥʫʶ ʩʨʝʜʫ ʦʙʨʘʟʮʦʚ (ʧʨʠ ï60Üʉ); 

3) ʉ ʧʦʤʦʱʴʶ ʪʦʥʢʦʛʦ ʩʣʦʷ ʟʘʣʠʚʦʯʥʦʡ ʩʨʝʜʳ O.ʉ.T. ʟʘʤʦʨʦʞʝʥʥʳʡ ʙʣʦʢ ʩ ʦʙʨʘʟʮʦʤ 

ʢʨʝʧʠʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʦʣʠʢʝ, ʧʦʤʝʱʘʣʠ ʚ ʟʘʞʠʤʥʳʡ ʧʘʪʨʦʥ ʧʦʜʚʠʞʥʦʡ ʛʦʣʦʚʢʠ ʢʨʠʦʩʪʘʪʘ ʠ 

ʜʝʣʘʣʠ ʢʨʠʦʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 9 ʤʢʤ; 

4) ʇʦʣʫʯʝʥʥʳʝ ʢʨʠʦʩʨʝʟʳ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ, ʧʦʢʨʳʪʳʝ ʞʝʣʘʪʠʥʦʚʳʤ 

ʘʜʛʝʟʠʚʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʠʩʪʦʯʢʠ; 

5) ʇʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ ʩ ʥʘʢʣʝʝʥʥʳʤʠ ʢʨʠʦʩʨʝʟʘʤʠ ʨʘʩʧʨʘʚʣʷʣʠ ʥʘ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʧʣʘʪʝ 

OTS 40 (Medite, ɻʝʨʤʘʥʠʷ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʚ ʪʝʯʝʥʠʝ ʥʝ ʙʦʣʝʝ ʯʝʤ 1 ʤʠʥʫʪʳ. 

ʉʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʨʝʟʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ ʦʪ ï15Áʉ ʜʦ ï21Üʉ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ). 
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2.15.3 ʆʢʨʘʰʠʚʘʥʠʝ ʢʨʠʦʩʨʝʟʦʚ 

 

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʠʦʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʟʦʨʥʳʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʦʢʨʘʩʦʢ. 

1) ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʄʘʡʝʨʘ ʠ ʵʦʟʠʥʦʤ Y (H&E) [330]. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ H&E 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʣʝʪʦʯʥʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘʪʠʚʥʦʡ ʪʢʘʥʠ, ʩʪʝʧʝʥʴ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʭʩʂʇɹ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, ʠ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩʳ ʢʣʝʪʦʯʥʦʡ ʠʥʚʘʟʠʠ ʠ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʭʩʂʇɹ ʧʦʩʣʝ 

ʠʤʧʣʘʥʪʘʮʠʠ. ʗʜʨʘ ʢʣʝʪʦʢ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʪʸʤʥʦ-ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʨʠʢʩʘ ï 

ʚ ʨʦʟʦʚʳʡ. 

2) ʊʨʠʭʨʦʤʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʦʢʨʘʩʢʘ ʧʦ ʤʝʪʦʜʫ ʃʠʣʣʠ [330]. ʕʪʦʪ ʤʝʪʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʪʢʘʥʝʡ. ɼʘʥʥʘʷ ʦʢʨʘʩʢʘ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ 

ʢʣʝʪʦʯʥʦ-ʨʝʟʦʨʙʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʬʠʙʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʘʪʨʠʢʩʘ ʭʩʂʇɹ ʧʦʩʣʝ 

ʠʤʧʣʘʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʪʨʠʢʩʘ ʦʙʨʘʟʮʦʚ. ʂʦʣʣʘʛʝʥ 

ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʩʠʥʝ-ʟʝʣʝʥʳʡ ʮʚʝʪ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʚ ʪʝʤʥʦ-ʢʨʘʩʥʳʡ, ʷʜʨʘ 

ʢʣʝʪʦʢ ï ʚ ʢʦʨʠʯʥʝʚʳʡ. 

3) ʆʢʨʘʩʢʘ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ ï ʐʀʂ [330]. ʕʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʦʡʩʪʚʘ ʢʘʢ ʐʀʂ ʨʝʘʢʮʠʠ, ʪʘʢ ʠ ʤʝʪʦʜʠʢʠ ʦʢʨʘʩʢʠ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʣʥʳʡ ʥʘʙʦʨ ʪʢʘʥʝʚʳʭ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʢʨʘʰʠʚʘʥʠʠ ʚʩʝʭ 

ʢʠʩʣʳʭ ʤʫʮʠʥʦʚ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʢʨʘʰʠʚʘʥʠʝʤ ʥʝʡʪʨʘʣʴʥʳʭ ʤʫʮʠʥʦʚ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʐʀʂ ʨʝʘʢʮʠʠ. ʂʠʩʣʳʝ ɻɸɻ 

ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʛʦʣʫʙʦʡ ʮʚʝʪ, ʥʝʡʪʨʘʣʴʥʳʝ ɻɸɻ ï ʚ ʨʦʟʦʚʳʡ, ʢʦʤʙʠʥʘʮʠʷ ʢʠʩʣʳʭ ʠ 

ʥʝʡʪʨʘʣʴʥʳʭ ɻɸɻ ï ʚ ʬʠʦʣʝʪʦʚʳʡ/ʧʫʨʧʫʨʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʚ ʪʝʤʥʦ-ʩʠʥʠʡ, ʮʠʪʦʧʣʘʟʤʘ 

ʪʫʯʥʳʭ ʢʣʝʪʦʢ (ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʢʠʩʣʳʝ ɻɸɻ) ï ʚ ̫ʨʢʦ-ʛʦʣʫʙʦʡ, ʵʨʠʪʨʦʮʠʪʳ ï ʚ ʞʝʣʪʳʡ. 

4) ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʦʢʨʘʩʢʘ ʧʦ ʤʝʪʦʜʫ ɺʝʡʝʨʭʛʦʬʘ-ɺʘʥ-ɻʠʟʦʥʘ [330]. ʕʪʦʪ ʤʝʪʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʣʘʩʪʠʥʦʚʳʭ ʬʠʙʨʠʣʣ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʪʢʘʥʝʡ. ʕʣʘʩʪʠʥ 

ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʭʣʦʨʠʜʫ ʞʝʣʝʟʘ III ʩ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ, 

ʟʘʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʩʷʱʝʛʦ ʨʘʩʪʚʦʨʘ ɺʝʡʝʨʭʛʦʬʘ. ʆʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ 

ʚʳʜʝʣʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ çʢʦʥʪʨʦʢʨʘʩʢʠè ʧʦ ʤʝʪʦʜʫ ɺʘʥ-ɻʠʟʦʥʘ. ʕʣʘʩʪʠʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʪʝʤʥʦ-ʩʠʥʠʡ/ʯʝʨʥʳʡ ʮʚʝʪ, ʢʦʣʣʘʛʝʥ ï ʚ ʨʦʟʦʚʳʡ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ï ʚ ʞʝʣʪʳʡ. 

5) ʆʢʨʘʩʢʘ ʩʫʜʘʥʦʤ III [330]. ɼʘʥʥʘʷ ʦʢʨʘʩʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʤʝʪʦʜʦʤ ʚʳʷʚʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʪʢʘʥʷʭ. ʃʠʧʠʜʥʳʝ ʚʝʱʝʩʪʚʘ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʠʥʪʝʥʩʠʚʥʦ 

ʦʨʘʥʞʝʚʳʡ ʮʚʝʪ, ʢʣʝʪʦʯʥʳʝ ʷʜʨʘ ï ʚ ʩʠʥʠʡ. 
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6) ʆʢʨʘʩʢʘ ʘʣʠʟʘʨʠʥʦʚʳʤ ʢʨʘʩʥʳʤ S ʧʦ ʤʝʪʦʜʫ ʄʘʢɻʠ-ʈʘʩʩʝʣʘ [330]. ɼʘʥʥʘʷ ʦʢʨʘʩʢʘ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʦʣʠ ʢʘʣʴʮʠʷ ʚ ʪʢʘʥʷʭ ʠ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʘʭʨʦʤʘʪʠʯʝʩʢʠʡ ʢʨʘʩʠʪʝʣʴ ʪʦʣʫʠʜʠʥʦʚʳʡ ʩʠʥʠʡ ʆ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ ʜʣʷ ʦʢʨʘʩʢʠ ʮʠʪʦʧʣʘʟʤʳ ʠ ʷʜʝʨ ʢʣʝʪʦʢ, ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʚʳʷʚʣʷʪʴ 

ʜʝʟʦʨʛʘʥʠʟʘʮʠʶ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʚʥʝʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʦʨʪʦʭʨʦʤʥʘʷ ʦʢʨʘʩʢʘ 

ʙʘʟʦʬʠʣʴʥʳʭ ʩʪʨʫʢʪʫʨ) ʠ ʛʨʘʥʫʣʳ ʪʫʯʥʳʭ ʢʣʝʪʦʢ (ʬʠʦʣʝʪʦʚʘʷ ʤʝʪʘʭʨʦʤʘʟʠʷ); ʩʦʣʠ ʢʘʣʴʮʠʷ 

ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʪʝʤʥʦ-ʢʨʘʩʥʳʡ/ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʡ ʮʚʝʪ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʚ ʪʝʤʥʦ-ʩʠʥʠʡ, 

ʮʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ, ʙʘʟʦʬʠʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʝʟʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʤʘʪʨʠʢʩʘ ï ʚ ʛʦʣʫʙʦʡ. 

 

2.16 ɻʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ Nikon Eclipse Ti-E (Nikon, ʊʦʢʠʦ, ʗʧʦʥʠʷ) ʠ ʤʝʪʦʜ 

ʩʧʣʠʯʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʠʩʪʦʪʦʧʦʛʨʘʤʤ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʦʢʨʘʰʝʥʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʇʆ NIS 

Elements AR4.13.05 (ʩʙʦʨʢʘ 933, Nikon, ʊʦʢʠʦ, ʗʧʦʥʠʷ). 

ɻʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ImageJ (ʚʝʨʩʠʷ 1.54h, NIH, 

Bethesda, MD, ʉʐɸ, https://github.com/imagej/ImageJ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 16 ʤʘʨʪʘ 2023 ʛ.). ɺ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʝ ʤʝʥʝʝ 4 ʛʠʩʪʦʪʦʧʦʛʨʘʤʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʧʣʠʯʠʥʛ 

ʚ ʩʨʝʜʥʝʤ 35Ñ15 ʩʪʘʥʜʘʨʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ Ĭ4 ʫʚ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝ ʤʝʥʝʝ 16 

ʧʦʣʝʡ ʥʘ ʛʨʫʧʧʫ (n=16). ɹʠʦʠʤʠʜʞʠʥʛ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʣʘʛʝʥʦʚʦʛʦ, ʵʣʘʩʪʠʥʦʚʦʛʦ ʠ ʣʠʧʠʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʪʢʘʥʠ 

ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʦʮʝʥʠʚʘʣʠ ʚ ʧʦʣʷʭ ʟʨʝʥʠʷ ʨʘʟʤʝʨʦʤ 1500Ĭ1500 ʤʢʤ ʥʘ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʦʙʨʘʟʮʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʃʠʣʣʠ 

(ʢʦʣʣʘʛʝʥ ʦʢʨʘʰʠʚʘʝʪʩʷ ʟʝʣʝʥʳʤ), ʧʦ ʤʝʪʦʜʫ ɺʝʡʝʨʭʛʦʬʘ-ɺʘʥ-ɻʠʟʦʥʘ (ʵʣʘʩʪʠʥ 

ʦʢʨʘʰʠʚʘʝʪʩʷ ʯʝʨʥʳʤ) ʠ ʩʫʜʘʥʦʤ III  (ʣʠʧʠʜʳ ʦʢʨʘʰʠʚʘʶʪʩʷ ʦʨʘʥʞʝʚʳʤ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʣʦʱʘʜʴ ʟʝʣʝʥʦʡ, ʯʝʨʥʦʡ ʠ ʦʨʘʥʞʝʚʦʡ ʦʢʨʘʩʢʠ ʧʦʜʩʯʠʪʳʚʘʣʘʩʴ ʠ ʚʳʨʘʞʘʣʘʩʴ ʚ ʧʨʦʮʝʥʪʘʭ 

ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʨʝʟʘ; 
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ʈʠʩʫʥʦʢ 6 ï ʇʨʠʤʝʨ ʧʦʜʩʯʝʪʘ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʧʦʚʝʨʭʥʦʩʪʠ 

p.serosum ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ: ɾʝʣʪʳʡ 

ʰʪʨʠʭ ï ʦʙʣʘʩʪʴ ʧʦʚʨʝʞʜʝʥʠʡ ʩ ʥʘʣʦʞʝʥʥʦʡ ʤʘʩʢʦʡ. ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

 

2) ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ p.serosum ʭʩʂʇɹ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ 

ʉʕʄ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 200Ĭ200 ʤʢʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʪʘʢʠʝ 

ʧʨʠʟʥʘʢʠ, ʢʘʢ çʦʛʦʣʝʥʠʝè ʧʦʜʣʝʞʘʱʝʛʦ ʧʦʜ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ p.serosum ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʩʣʦʷ 

ʠ ʥʘʣʠʯʠʝ ʫʯʘʩʪʢʦʚ ʨʘʟʚʦʣʦʢʥʝʥʠʷ ʠ ʧʨʦʜʦʣʴʥʳʭ ʤʠʢʨʦʨʘʟʨʳʚʦʚ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ. 

ʇʣʦʱʘʜʴ ʧʦʚʨʝʞʜʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʣʦʞʝʥʠʷ ʤʘʩʦʢ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʝ (ʈʠʩʫʥʦʢ 6) ʠ ʚʳʨʘʞʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʦʣʷ 

ʟʨʝʥʠʷ; 

3) ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʪʦʣʱʠ ʤʘʪʨʠʢʩʘ ʭʩʂʇɹ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʦʮʝʥʠʚʘʣʠ ʥʘ 

ʦʢʨʘʰʝʥʥʳʭ ʪʨʠʭʨʦʤʦʤ ʧʦ ʃʠʣʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʦʙʨʘʟʮʦʚ ʚ 

ʧʦʣʝ ʟʨʝʥʠʷ 200Ĭ200 ʤʢʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ, 

ʢʘʢ ʨʘʟʚʦʣʦʢʥʝʥʠʝ, ʩʣʠʷʥʠʝ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʠ ʜʝʟʦʨʛʘʥʠʟʘʮʠ ̫ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ (ʈʠʩʫʥʦʢ 

7). ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ɺʂʄ ʭʩʂʇɹ ʚʳʨʘʞʘʣʘʩʴ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʦʣʦʢʦʥ 

(ʤʠʢʨʦʨʘʟʨʳʚʦʚ, ʩʣʠʷʥʠʡ, ʨʘʟʚʦʣʦʢʥʝʥʠʡ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʘʝʤʳʭ 

ʚʦʣʦʢʦʥ ʚ ʧʦʣʝ ʟʨʝʥʠʷ; 

4) ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʝ ʭʩʂʇɹ ʦʮʝʥʠʚʘʣʠ ʥʘ 

ʦʢʨʘʰʝʥʥʳʭ H&E ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʦʙʨʘʟʮʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

200Ĭ200 ʤʢʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʣʝʡʢʦʮʠʪʦʧʦʜʦʙʥʳʭ ʠ ʬʠʙʨʦʙʣʘʩʪʦʧʦʜʦʙʥʳʭ 

ʢʣʝʪʦʢ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʣʝʡʢʦʮʠʪʦ- ʠ ʬʠʙʨʦʙʣʘʩʪʦʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ 

ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʠ ʚʳʨʘʞʘʣʦʩʴ ʚ % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʢʣʝʪʦʢ; 
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ʈʠʩʫʥʦʢ 7 ï ʊʠʧʳ ʧʦʚʨʝʞʜʝʥʠʡ, ʦʮʝʥʠʚʘʝʤʳʝ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʧʝʨʝʯʥʳʭ 

ʩʨʝʟʦʚ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

 

5) ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʟʦʨʙʮʠʠ ɺʂʄ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʭʩʂʇɹ ʦʮʝʥʠʚʘʣʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

1000Ĭ1000 ʤʢʤ ʧʦ ʧʦʷʚʣʝʥʠʶ ʢʨʘʩʥʦʡ ʦʢʨʘʩʢʠ (ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ) ʥʘ ʦʢʨʘʰʝʥʥʳʭ 

ʪʨʠʭʨʦʤʦʤ ʧʦ ʃʠʣʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʦʙʨʘʟʮʦʚ. ʇʣʦʱʘʜʴ 

ʢʨʘʩʥʦʡ ʦʢʨʘʩʢʠ ʧʦʜʩʯʠʪʳʚʘʣʘʩʴ ʠ ʚʳʨʘʞʘʣʘʩʴ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʮʝʥʠʚʘʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʩʨʝʟʘ; 

6) ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ɺʂʄ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʭʩʂʇɹ ʦʮʝʥʠʚʘʣʠ ʚ ʧʦʣʝ 

ʟʨʝʥʠʷ 1000Ĭ1000 ʤʢʤ ʧʦ ʧʦʷʚʣʝʥʠʶ ʢʨʘʩʥʦʡ/ʤʘʣʠʥʦʚʦʡ ʦʢʨʘʩʢʠ (ʩʦʣʠ ʢʘʣʴʮʠʷ) ʥʘ 

ʦʢʨʘʰʝʥʥʳʭ ʘʣʠʟʘʨʠʥʦʚʳʤ ʢʨʘʩʥʳʤ S ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ 

ʦʙʨʘʟʮʦʚ. ʇʣʦʱʘʜʴ ʢʨʘʩʥʦʡ/ʤʘʣʠʥʦʚʦʡ ʦʢʨʘʩʢʠ ʧʦʜʩʯʠʪʳʚʘʣʘʩʴ ʠ ʚʳʨʘʞʘʣʘʩʴ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʨʝʟʘ. 

 

2.17 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʥʦʨʤʦʢʘʣʴʮʠʝʤʠʠ in vitro 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʧʘʩʩʠʚʥʦʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʭʩʂʇɹ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ, ʦʙʨʘʟʮʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʤʦʜʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʠʤʠʪʠʨʫʶʱʠʭ ʫʩʣʦʚʠʷ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʠ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʤʦʜʝʣʴʥʦʡ ʩʨʝʜʳ ʠʥʢʫʙʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ 2,5 ʤʄ ʨʘʩʪʚʦʨ CaCl2 ʚ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʦʤ ʙʫʬʝʨʝ 

(ʌʉɹ) ʙʝʟ ʠʦʥʦʚ ʤʘʛʥʠʷ (Panreac Quimica, ʀʩʧʘʥʠʷ) (ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʅ. ʂʠʟʝʥʜʘʣʷ ʠ ʩʦʘʚʪ. 

[331]). ʆʧʠʨʘʷʩʴ ʥʘ ʨʘʙʦʪʳ ʈʦʟʘʥʦʚʦʡ ʀ.ɹ [332], ʇʨʘʡʩʘ ʇ.ɸ. ʠ ʊʦʨʦʷʥʘ ɼ. [333, 334, 335, 336], 
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ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʘʣʴʙʫʤʠʥʘ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʨʘʟʚʠʪʠʠ ʧʘʩʩʠʚʥʦʛʦ 

ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ, ʚ ʢʘʯʝʩʪʚʝ ʜʚʫʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʝʣʴʥʳʭ ʩʨʝʜ ʠʩʧʦʣʴʟʦʚʘʣʠ: 

ʨʘʩʪʚʦʨ 2,5 ʤʄ CaCl2 ʚ ʌʉɹ, ʩʦʜʝʨʞʘʱʠʡ 5% ʙʳʯʴʝʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ V ʬʨʘʢʮʠʠ 

(0,02 ʤʛ/ʛ ʞʠʨʥʳʭ ʢʠʩʣʦʪ) (ɸʣʙV) (Amresco, ʉʐɸ); ʨʘʩʪʚʦʨ 2,5 ʤʄ CaCl2 ʚ ʌʉɹ, ʩʦʜʝʨʞʘʱʠʡ 

5% ʜʝʣʠʧʠʜʠʟʠʨʦʚʘʥʥʦʛʦ (lipid-free) ʘʣʴʙʫʤʠʥʘ (ɸʣʙɼʃ) (Amresco, ʉʐɸ). 

ʌʨʘʛʤʝʥʪʳ ʭʩʂʇɹ (6Ĭ4 ʤʤ) ʚ ʫʩʣʦʚʠʷʭ ʣʘʤʠʥʘʨʥʦʛʦ ʙʦʢʩʘ ʧʦʤʝʱʘʣʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʡ 

ʨʘʩʪʚʦʨ (v/v 1:30). ʀʥʢʫʙʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʰʝʡʢʝʨʘ-ʠʥʢʫʙʘʪʦʨʘ ɽS-20/60 (BioSan, 

ʃʘʪʚʠʷ) ʚ ʪʝʯʝʥʠʝ 6 ʥʝʜʝʣʴ ʧʨʠ 30 ʦʙ/ʤʠʥ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ. ɿʘʤʝʥʘ ʩʨʝʜʳ ʥʘ ʩʚʝʞʫʶ 

ʦʩʫɦʝʩʪʚʣʷʣʘʩʴ ʪʘʢʞʝ ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʞʜʳʝ 48 ʯʘʩʦʚ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ ʚ ʦʙʨʘʟʮʘʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʩʤ. ʧ.2.14 ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ). ʄʦʨʬʦʣʦʛʠʶ ʠ ʣʦʢʘʣʠʟʘʮʠʶ 

ʜʝʧʦʟʠʪʦʚ ʢʘʣʴʮʠʷ ʚ ʤʘʪʨʠʢʩʝ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʨʘʩʢʠ ʘʣʠʟʘʨʠʥʦʚʳʤ ʢʨʘʩʥʳʤ S (ʤʝʪʦʜ ʄʘʢɻʠ-ʈʘʩʩʝʣʘ) (ʩʤ. ʧ.212.3 

ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ). 

 

2.18 ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʜʦ ʠ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʤʦʜʝʣʴʥʳʭ ʩʨʝʜʘʭ 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʥʘ ʧʣʘʥʰʝʪʥʦʤ ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʝ 

Infinity F-200 (TEʉAN, ɸʚʩʪʨʠʷ). 

ʇʦʩʣʝ ʵʢʩʧʣʘʥʪʘʮʠʠ ʦʙʨʘʟʮʳ ʚʳʩʫʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʧʨʠ 100Áʉ ʚ ʩʫʭʦʞʘʨʦʚʦʤ 

ʰʢʘʬʫ (Binder, ɻʝʨʤʘʥʠʷ), ʧʦʩʣʝ ʯʝʛʦ ʠʟʤʝʨʷʣʠ ʩʫʭʦʡ ʚʝʩ ʦʙʨʘʟʮʦʚ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ 

(Ohaus Pioneer, ʐʚʝʡʮʘʨʠʷ). ɿʘʪʝʤ ʢʘʞʜʳʡ ʚʳʩʫʰʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʧʦʤʝʱʘʣʠ ʚ 1 ʤʣ 1ʄ HCl 

ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ ʥʘ 24 ʯʘʩʘ ʧʨʠ 20-25Áʉ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʠʣʠ 

ʠʟʤʝʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ ʚ ʨʘʩʪʚʦʨʝ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʣʴʮʠʷ Calcium AS DiaS Arsenazo III (DiaSys, ɻʝʨʤʘʥʠʷ). 

ʈʘʩʯʸʪ ʟʥʘʯʝʥʠʡ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ ʚ ʦʙʨʘʟʮʘʭ (ʤʢʛ ʢʘʣʴʮʠʷ ʥʘ ʤʛ ʩʫʭʦʛʦ ʚʝʩʘ 

ʦʙʨʘʟʮʘ) ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʉ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ 

ʠʟʤʝʨʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʣʝʢʩʦʚ ʢʘʣʴʮʠʷ ʠ Arsenazo III ʚ ʣʫʥʢʘʭ ʦʧʳʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (ʠʟʤʝʥʝʥʠʝ ʨʅ ʨʘʩʪʚʦʨʘ), ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʘʣʠʙʨʦʚʢʠ ʚ ʣʫʥʢʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ Calcium AS FS ʜʦʙʘʚʣʷʣʠ ʘʣʠʢʚʦʪʫ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʳ, ʨʘʚʥʫʶ ʘʣʠʢʚʦʪʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. 
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2.19 ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (M 

Ñ SD). ʂʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪ in vitro ʧʨʦʚʦʜʠʣʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ ʧʷʪʠ ʧʦʚʪʦʨʘʭ (n Ó 5). ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ (ʨ < 0,05). 

 

ʊʘʙʣʠʮʘ 7 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ 

ɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ rxy (coeff) ʊʝʩʥʦʪʘ (ʩʠʣʘ) ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ 

<0,3 ʩʣʘʙʘʷ 

0,3 ï 0,5 ʫʤʝʨʝʥʥʘʷ 

0,5 ï 0,7 ʟʘʤʝʪʥʘʷ 

0,7 ï 0,9 ʚʳʩʦʢʘʷ 

>0,9 ʚʝʩʴʤʘ ʚʳʩʦʢʘʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ in vivo ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (M 

Ñ SD). ʂʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʘʭ (n Ó 4). ɼʣʷ ʘʥʘʣʠʟʘ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʦʮʝʥʠʚʘʣʠ ʧʦ 16 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʦʜʥʫ ʛʨʫʧʧʫ (n = 16). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʩʨʘʚʥʝʥʠʝʤ ʍʦʣʤʘ-ʉʠʜʘʢʘ (ʨ < 0,05). ʂʦʨʨʝʣʷʮʠʶ 

ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʉʧʠʨʤʝʥʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python 3 (ʚʝʨ. 

3.10.10) ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Spyder (v. 5.4.1) ʩ ʙʠʙʣʠʦʪʝʢʘʤʠ Pandas (v. 1.5.2), Numpy (v.1.24.2) ʠ 

Scipy (v. 1.10.0). ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python 3 (ʚʝʨʩʠʷ 3.10) ʩ ʙʠʙʣʠʦʪʝʢʘʤʠ Seaborn (v. 0.12.2) ʠ Matplotlib (v. 3.7.0). 

ʊʝʩʥʦʪʘ (ʩʠʣʘ) ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʘʙʣʠʮʝʡ 7. 
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ɻʃɸɺɸ 3. ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ 

 

3.1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

3.1.1 ʊʦʧʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘʪʠʚʥʦʛʦ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʢʘʥʠ 

 

ʉʦʩʪʘʚ ɺʂʄ ʧʝʨʠʢʘʨʜʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʦʙʱʫʶ ʢʘʣʴʮʠʥʦʟʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʭʩʂʇɹ. 

ʕʣʘʩʪʠʥʦʚʳʝ ʚʦʣʦʢʥʘ ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʮʝʥʪʨʘʤʠ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʞʝ, 

ʢʘʢ ʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ɻɸɻ. ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʭ ʦ ʩʧʝʮʠʬʠʢʝ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʠ ʩʦʩʪʘʚʘ 

ʙʳʯʴʝʛʦ ʧʝʨʠʢʘʨʜʘ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʠʩʪʦʭʠʤʠʠ, ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘʪʠʚʥʦʡ ʪʢʘʥʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʪʝʭ ʦʙʣʘʩʪʝʡ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʤ ʢʦʣʣʘʛʝʥʦʚʳʤ ʩʦʩʪʘʚʦʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʵʣʘʩʪʠʥʘ ʠ ɻɸɻ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ 

ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʣʘʩʪʠʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʜʘʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ 

ʩ ʫʯʝʪʦʤ ʪʦʧʦʣʦʛʠʠ ʪʢʘʥʝʡ ʧʝʨʠʢʘʨʜʠʘʣʴʥʦʡ ʩʫʤʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʦʩʥʦʚʥʦʡ ʪʢʘʥʠ ʧʝʨʠʢʘʨʜʘ (ʛʨʫʧʧʘ ʆʊ), 

ʟʦʥʳ ʫ ʦʩʥʦʚʘʥʠʷ ʩʝʨʜʮʘ (ʛʨʫʧʧʘ ʆʉ) ʠ ʦʙʣʘʩʪʠ ʫ ʦʩʥʦʚʘʥʠʷ ʩʚʷʟʦʢ (ʛʨʫʧʧʘ ʉɺ). 

ʇʨʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʙʨʘʟʮʦʚ ʛʨʫʧʧʳ ʆʊ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʘʪʨʠʢʩ 

ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʠʤʝʶʱʠʭ 

ʚʦʣʥʦʦʙʨʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʈʠʩʫʥʦʢ 8ʘ). ʆʙʱʘʷ ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʤʘʪʨʠʢʩʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʦʩʪʝʡ ʦʪ 7 ʜʦ 60 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ 

ʠ ʪʫʨʛʦʨʘ ʧʝʨʠʢʘʨʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʠʧʝʨʪʨʦʬʠʠ ʪʢʘʥʝʡ ʩʝʨʜʮʘ ʧʨʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʞʜʫ ʩʝʨʦʟʥʦʡ ʠ ʬʠʙʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ 

ʧʝʨʠʢʘʨʜʘ ʠʤʝʝʪʩʷ ʩʣʦʡ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʝʩʪʘʥʜʘʨʪʥʦʡ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʠ ʢʨʫʛʦʚʦʡ ʫʢʣʘʜʢʦʡ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ, ʬʦʨʤʠʨʫʶʱʝʡ ʦʩʦʙʝʥʥʦ 

ʢʨʫʧʥʳʝ ʧʦʣʦʩʪʠ ʜʦ 120 ʤʢʤ. ɺ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʦʣʦʩʪʷʭ ʤʘʪʨʠʢʩʘ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʣʦʢʘʣʴʥʳʝ 

ʚʢʣʶʯʝʥʠʷ ʣʠʧʠʜʦʚ (ʈʠʩʫʥʦʢ 8ʙ). ɺʝʩʴ ʤʘʪʨʠʢʩ ʦʩʥʦʚʥʦʡ ʪʢʘʥʠ ʧʝʨʠʢʘʨʜʘ ʙʳʣ ʨʘʚʥʦʤʝʨʥʦ 

ʥʘʩʳʱʝʥ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʡʪʨʘʣʴʥʳʭ ɻɸɻ, ʠʟ-ʟʘ ʯʝʛʦ ʤʘʪʨʠʢʩ ʧʨʠʦʙʨʝʪʘʣ 

ʦʜʥʦʨʦʜʥʦʝ ʩʚʝʪʣʦ-ʨʦʟʦʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʐʀʂ-ʨʝʘʢʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʢʨʘʰʠʚʘʥʠʷ ʘʣʴʮʠʘʥʦʚʳʡ ʩʠʥʠʡ-ʐʀʂ, 
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ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʥʘʣʠʯʠʝ ʢʠʩʣʳʭ ɻɸɻ ʚ ʩʪʨʫʢʪʫʨʝ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʨʘʩʧʦʣʘʛʘʶʱʝʡʩʷ ʧʦʜ 

ʩʝʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ 

ʨʦʣʴ ʚ ʘʜʛʝʟʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʟʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʝʨʠʢʘʨʜʘ, ʘ 

ʪʘʢʞʝ ʦʧʦʩʨʝʜʫʝʪ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 8ʚ). ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʥʘ ʵʣʘʩʪʠʥ, ʪʘʢʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʘʩʪʠʥʦʚʳʭ ʬʠʙʨʠʣʣ, ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʚʩʶ ʪʦʣʱʫ ʪʢʘʥʠ ʠ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʦ ʩʪʦʨʦʥʳ ʬʠʙʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʈʠʩʫʥʦʢ 8ʛ). 

 

 

ʈʠʩʫʥʦʢ 8 ï ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʡ ʪʢʘʥʠ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ: ʉʚʝʪʦʚʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ: ʘ ï ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-

ʢʦʨʠʯʥʝʚʳʝ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʝ; ʙ ï ʦʢʨʘʩʢʘ ʩʫʜʘʥʦʤ III: ʣʠʧʠʜʳ 

ï ʦʨʘʥʞʝʚʦ-ʞʝʣʪʳʝ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ; ʚ ï ʫʚʝʣʠʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ p.serosum, 

ʦʢʨʘʩʢʘ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ-ʐʀʂ: ʷʜʨʘ ʢʣʝʪʦʢ ï ʬʠʦʣʝʪʦʚʳʝ, ʢʠʩʣʳʝ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ï 

ʛʦʣʫʙʳʝ, ʥʝʡʪʨʘʣʴʥʳʝ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ï ʨʦʟʦʚʳʝ; ʛ ï ʫʚʝʣʠʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ p.fibrosum, 

ʦʢʨʘʩʢʘ ʧʦ ɺʝʡʝʨʭʛʦʬʫ-ɺʘʥ-ɻʠʟʦʥʫ: ʷʜʨʘ ʢʣʝʪʦʢ ï ʪʝʤʥʦ-ʩʠʥʠʝ, ʵʣʘʩʪʠʥ ï ʯʝʨʥʳʡ, ʬʦʥ ï 

ʨʦʟʦʚʳʡ; ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ ï ʦʙʣʘʩʪʴ ʤʘʪʨʠʢʩʘ, ʛʜʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚʢʣʶʯʝʥʠʷ ʣʠʧʠʜʦʚ; p.s ï 

p.serosum; p.f ï p.fibrosum 
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ʈʠʩʫʥʦʢ 9 ï ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʪʢʘʥʠ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʚ ʦʙʣʘʩʪʠ ʫ ʦʩʥʦʚʘʥʠʷ 

ʩʝʨʜʮʘ): ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ: ʘ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ 

ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-

ʤʘʣʠʥʦʚʳʝ; ʙ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʩʫʜʘʥʦʤ III: ʣʠʧʠʜʳ ï ʦʨʘʥʞʝʚʦ-ʞʝʣʪʳʝ, ʷʜʨʘ 

ʢʣʝʪʦʢ ï ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ; ʚ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ-ʐʀʂ: 

ʷʜʨʘ ʢʣʝʪʦʢ ï ʬʠʦʣʝʪʦʚʳʝ, ʢʠʩʣʳʝ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ï ʛʦʣʫʙʳʝ, ʥʝʡʪʨʘʣʴʥʳʝ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ï ʨʦʟʦʚʳʝ; ʛ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʧʦ ɺʝʡʝʨʭʛʦʬʫ-ɺʘʥ-ɻʠʟʦʥʫ: 

ʷʜʨʘ ʢʣʝʪʦʢ ï ʪʝʤʥʦ-ʩʠʥʠʝ, ʵʣʘʩʪʠʥ ï ʯʝʨʥʳʡ, ʬʦʥ ï ʨʦʟʦʚʳʡ 
 

ɺʂʄ ʦʙʨʘʟʮʦʚ ʛʨʫʧʧʳ ʆʉ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʙʦʣʝʝ ʧʣʦʪʥʫʶ ʫʢʣʘʜʢʫ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ 

ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʣʝʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʈʠʩʫʥʦʢ 9ʘ). ʇʨʠ ʵʪʦʤ ʩʦ ʩʪʦʨʦʥʳ 

p.fibrosum ʚ ʪʢʘʥʠ ʥʘʙʣʶʜʘʣʠʩʴ ʦʙʰʠʨʥʳʝ ʞʠʨʦʚʳʝ ʚʢʣʶʯʝʥʠʷ (ʈʠʩʫʥʦʢ 9ʙ). ʊʘʢʞʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʬʠʙʨʦʟʥʦʡ ʩʪʦʨʦʥʳ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʘʩʪʠʥʘ, 

ʬʦʨʤʠʨʫʶʱʝʛʦ ʧʣʦʪʥʳʝ ʪʷʞʠ ʤʝʞʜʫ ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʠ ʥʝʡʪʨʘʣʴʥʳʭ ɻɸɻ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʵʣʘʩʪʠʥʦʚʳʤʠ ʬʠʙʨʠʣʣʘʤʠ (ʈʠʩʫʥʦʢ 9ʚ, ʛ). 

ɻʨʫʧʧʘ ʉɺ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʣʝʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʢʦʣʣʘʛʝʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦ ɺʂʄ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 10ʘ). 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʦʢʨʘʩʢʘ ʥʘ ʵʣʘʩʪʠʥ ʚʳʷʚʠʣʘ ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʘʩʪʠʥʦʚʳʭ 
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ʩʪʨʫʢʪʫʨ ʚ ʪʢʘʥʠ ʧʝʨʠʢʘʨʜʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʬʠʙʨʦʟʥʦʡ ʩʪʦʨʦʥʳ (ʈʠʩʫʥʦʢ 10ʛ). ʊʘʢʞʝ ʥʘ 

ʵʣʘʩʪʠʥʦʚʳʭ ʬʠʙʨʠʣʣʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʡʪʨʘʣʴʥʳʭ ɻɸɻ (ʈʠʩʫʥʦʢ 10ʚ). ɺ 

ʦʙʨʘʟʮʘʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʢʘʢ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʧʠʜʦʚ ʚ ʩʘʤʦʡ ʪʢʘʥʠ, ʪʘʢ ʠ 

ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʣʠʧʠʜʥʳʭ ʜʝʧʦʟʠʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ p.fibrosum (ʈʠʩʫʥʦʢ 10ʙ). 

 

 

ʈʠʩʫʥʦʢ 10 ï ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʪʢʘʥʠ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʚ ʦʙʣʘʩʪʠ ʫ ʦʩʥʦʚʘʥʠʷ 

ʩʚʷʟʦʢ: ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ: ʘ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ ï 

ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-

ʤʘʣʠʥʦʚʳʝ; ʙ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʩʫʜʘʥʦʤ III: ʣʠʧʠʜʳ ï ʦʨʘʥʞʝʚʦ-ʞʝʣʪʳʝ, ʷʜʨʘ 

ʢʣʝʪʦʢ ï ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ; ʚ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ-ʐʀʂ: 

ʷʜʨʘ ʢʣʝʪʦʢ ï ʬʠʦʣʝʪʦʚʳʝ, ʢʠʩʣʳʝ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ï ʛʦʣʫʙʳʝ, ʥʝʡʪʨʘʣʴʥʳʝ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ï ʨʦʟʦʚʳʝ; ʛ ï ʬʨʘʛʤʝʥʪ p.fibrosum, ʦʢʨʘʩʢʘ ʧʦ ɺʝʡʝʨʭʛʦʬʫ-ɺʘʥ-ɻʠʟʦʥʫ: 

ʷʜʨʘ ʢʣʝʪʦʢ ï ʪʝʤʥʦ-ʩʠʥʠʝ, ʵʣʘʩʪʠʥ ï ʯʝʨʥʳʡ, ʬʦʥ ï ʨʦʟʦʚʳʡ 

 

ɻʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʚʳʷʚʠʣ, ʯʪʦ ʥʘʠʚʳʩʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʢʣʝʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʦʙʣʘʩʪʴ ʧʝʨʠʢʘʨʜʘ ʫ ʦʩʥʦʚʘʥʠʷ ʩʚʷʟʦʢ (ʛʨʫʧʧʘ ʉɺ) 

(ʈʠʩʫʥʦʢ 11ʘ). ʂʣʝʪʦʯʥʘʷ ʧʣʦʪʥʦʩʪʴ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʥʦʨʩʢʦʡ ʪʢʘʥʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʢʦʣʴʢʫ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ ʥʝʩʫʪ ʦʩʥʦʚʥʳʝ 
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ʘʥʪʠʛʝʥʳ, ʠʥʠʮʠʠʨʫʶʱʠʝ ʦʪʪʦʨʞʝʥʠʝ ʠʤʧʣʘʥʪʘʪʘ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʠʤʝʥʥʦ ʜʣʷ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʢʦʣʴʢʫ ʣʠʧʠʜʳ 

ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʤʦʛʫʪ ʟʘʧʫʩʢʘʪ ɹʢʘʣʴʮʠʥʦʟ. ʇʨʠ ʵʪʦʤ ʷʜʝʨʥʦʝ ɼʅʂ, ʢʘʢ ʩʘʤʘʷ ʧʨʦʯʥʘʷ 

ʤʦʣʝʢʫʣʘ, ʩ ʪʨʫʜʦʤ ʧʦʜʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʠʟ ʪʢʘʥʠ ʚ ʧʨʦʮʝʩʩʝ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ. 

ɹʦʣʝʝ ʪʦʛʦ ɼʅʂ, ʢʘʢ ʢʨʫʧʥʳʡ ʠʩʪʦʯʥʠʢ ʬʦʩʬʘʪʦʚ, ʤʦʞʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʣʴʮʠʥʦʟʫ [2]. 

 

 

*  ʆʊ ï ʦʩʥʘʚʥʘʷ ʪʢʘʥʴ ʧʝʨʠʢʘʨʜʘ; ʆʉ ï ʟʦʥʘ ʧʝʨʠʢʘʨʜʘ ʫ ʦʩʥʦʚʘʥʠʷ ʩʦʩʫʜʦʚ ; ʉɺ ï ʟʦʥʘ ʧʝʨʠʢʘʨʜʘ 

ʫ ʦʩʥʦʚʘʥʠʷ ʩʚʷʟʦʢ 

ʈʠʩʫʥʦʢ 11 ï ʉʦʩʪʘʚ ʪʢʘʥʠ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ: (ʘ) ï ʜʠʘʛʨʘʤʤʘ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʢʣʝʪʦʯʥʫʶ ʧʣʦʪʥʦʩʪʴ ʧʝʨʠʢʘʨʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʢʘʥʠ, n=16, 

*pÒ0,05, ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʆʊ (ʪʝʩʪ ʍʦʣʤʘ-ʉʠʜʘʢʘ); (ʙ) ï ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʪʢʘʥʠ ʧʝʨʠʢʘʨʜʘ (ʥʛ/ʤʛ); (ʚ) ï ʜʠʘʛʨʘʤʤʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ, 

ʟʘʥʠʤʘʝʤʦʡ ʢʦʤʧʦʥʝʥʪʦʤ ʧʝʨʠʢʘʨʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʢʘʥʠ, n=16, *pÒ0,05, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʆʊ (ʪʝʩʪ ʍʦʣʤʘ-ʉʠʜʘʢʘ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʪʢʘʥʴ ʧʝʨʠʢʘʨʜʘ (ʛʨʫʧʧʘ ʆʊ), ʩʦʜʝʨʞʘʱʘʷ ʥʘʠʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ɼʅʂ (ʈʠʩʫʥʦʢ 11ʘ, ʙ), ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʪʢʘʥʴ ʧʝʨʠʢʘʨʜʘ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʤ 

ʩʦʩʪʘʚʦʤ ɺʂʄ ʠ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʠʜʦʚ (ʈʠʩʫʥʦʢ 11ʚ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ 

ɺʂʄ ʤʦʞʝʪ ʚʣʠʷʪʴ ʢʘʢ ʥʘ ʭʘʨʘʢʪʝʨ ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʨʝʮʠʧʠʝʥʪʘ, ʪʘʢ ʠ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʟʦʨʙʮʠʠ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʜʘʥʥʘʷ ʦʙʣʘʩʪʴ (ʆʊ) ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʭʩʂʇɹ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʦʩʥʦʚʥʦʡ ʪʢʘʥʠ ʧʝʨʠʢʘʨʜʘ. 
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3.1.2 ɸʥʘʣʠʟ ʧʦʚʨʝʞʜʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ p.serosum ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʤʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʭʘʨʘʢʪʝʨʘ ʠ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ p.serosum ʭʩʂʇɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʭ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ p.serosum ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ. 

 

 

ʈʠʩʫʥʦʢ 12 ï ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ p.serosum ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧ ɸ1, ɸ2 ʠ ɹ1 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ: ʉʢʘʥʠʨʫʶʱʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ. ʅ ï ʥʘʪʠʚʥʳʡ ʧʝʨʠʢʘʨʜ; ɸ1, ɸ2 ʠ ɹ1 ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 

ɸ1, ɸ2 ʠ ɹ1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

ɼʣʷ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʠʟʫʯʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ p.serosum ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ 

ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʚʦʨʦʢ ʙʠʦʧʨʦʪʝʟʦʚ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʦʩʥʦʚʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʫʜʘʨ ʪʦʢʘ ʢʨʦʚʠ. ʋʯʠʪʳʚʘʷ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʥʪʘʢʪʥʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʡʩʪʚʘ ʪʨʦʤʙʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʜʝʣʴʥʦ ʠʟʫʯʘʣʘʩʴ ʥʘ 

ʧʨʝʜʤʝʪ çʦʛʦʣʝʥʠʷè ʧʦʜʣʝʞʘʱʝʛʦ ʧʦʜ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ p.serosum ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʩʣʦʷ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʫʯʘʩʪʢʦʚ ʨʘʟʚʦʣʦʢʥʝʥʠʷ ʠ ʧʨʦʜʦʣʴʥʳʭ ʤʠʢʨʦʨʘʟʨʳʚʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʢʘʢ ʧʨʘʚʠʣʦ ʤʝʩʪʦʤ ʦʩʘʞʜʝʥʠʷ ʬʠʙʨʠʥʘ ʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʘʛʨʝʛʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 13 ï ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ p.serosum ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧ ɹ2, ɺ1 ʠ ɺ2 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʙʠʦʠʤʠʜʞʠʥʛʘ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ: ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ.                    

ʅ ï ʥʘʪʠʚʥʳʡ ʧʝʨʠʢʘʨʜ; ɹ2, ɺ1 ʠ ɺ2 ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ɸ1, ɸ2 ʠ ɹ1 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. (ʘ) ï ʩʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ; (ʙ) ï ʨʝʟʫʣʴʪʘʪʳ 

ʙʠʦʠʤʠʜʞʠʥʛʘ ʠ ʦʙʩʯʝʪʘ ʠʟʦʙʨʘʞʝʥʠʡ, n=16, *pÒ0,05, **pÒ0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

(ʪʝʩʪ ʍʦʣʤʘ-ʉʠʜʘʢʘ) 

 

ɺ ʦʙʨʘʟʮʘʭ ʛʨʫʧʧʳ ʥʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʩʝʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʷʚʣʝʥ ʥʘʜʣʝʞʘʱʠʡ 

ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ çʩʠʨʦʧʦʦʙʨʘʟʥʳʡè (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚʳʡ) ʩʣʦʡ, 

ʧʦʢʨʳʚʘʶʱʠʡ ʩʚʝʨʭʫ ʢʦʣʣʘʛʝʥʦʚʦ-ʣʘʤʠʥʠʥʦʚʳʡ ʤʘʪʨʠʢʩ p.serosum (ʈʠʩʫʥʦʢ 12). ʇʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʩʣʦʡ, ʭʦʪʴ ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ, ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʦʙʨʘʟʮʘʭ ʛʨʫʧʧ ɹ1, ɺ1 ʠ ɺ2 (ʈʠʩʫʥʦʢ 12, 13ʘ). ʆʜʥʘʢʦ, ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ 

ʛʨʫʧʧʳ ɹ1 ʚʳʛʣʷʜʝʣʘ ʙʦʣʝʝ ʛʣʘʜʢʦʡ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʟʘʣʦʤʳ 

ʠ ʩʢʣʘʜʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʛʨʫʧʧʘʭ ɺ1 ʠ ɺ2 ɻɸɻ-ʩʣʦʡ ʙʳʣ ʷʚʥʦ ʙʦʣʝʝ ʪʦʥʢʠʤ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʠ 

ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʩʤʘʪʨʠʚʘʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʧʦʜʣʝʞʘʱʠʭ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʩʝʨʦʟʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʜʥʘʢʦ ʜʨʫʛʠʭ ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʜʘʥʥʳʭ 

ʛʨʫʧʧ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ (ʈʠʩʫʥʦʢ 13ʘ). 
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ʅʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʚʦʣʦʢʥʝʥʠʠ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʠ ʥʘʣʠʯʠʠ ʧʦʧʝʨʝʯʥʳʭ ʤʠʢʨʦʨʘʟʨʳʚʦʚ ʠʤʝʥʥʦ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʙʨʘʟʮʘʭ ʛʨʫʧʧʳ ɸ1 (ʨʠʩʫʥʦʢ 13ʙ), ʧʨʠ ʵʪʦʤ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʪʘʢʞʝ 

ʩʚʦʡʩʪʚʝʥʥʦ ʯʘʩʪʠʯʥʦʝ ʦʪʩʣʦʝʥʠʝ p.serosum ʦʪ ʧʦʜʣʝʞʘʱʝʛʦ ʩʣʦʷ (ʦʛʦʣʝʥʠʝ). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʣʷ ʦʙʨʘʟʮʦʚ ʛʨʫʧʧ ɸ2 ʠ ɹ2 ʙʳʣʦ ʩʚʦʡʩʪʚʝʥʥʦ ʯʘʩʪʠʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ɻɸɻ-

ʩʣʦʷ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʛʨʫʧʧʳ ɹ2 ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 30-

40% ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʪʨʝʯʘʣʠʩʴ ʫʯʘʩʪʢʠ ʧʨʦʙʦʜʝʥʠʷ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚʦʡ ʦʙʦʣʦʯʢʠ, ʥʦ ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʦʣʴʥʦʛʦ ʨʘʟʚʦʣʦʢʥʝʥʠʷ ʧʦʜʣʝʞʘʱʠʭ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ. ʋ ʤʘʪʝʨʠʘʣʦʚ 

ʛʨʫʧʧʳ ɸ2 ɻɸɻ-ʩʣʦʡ ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ, ʘ ʜʘʞʝ ʚ ʦʙʣʘʩʪʷʭ ʤʠʥʦʨʥʳʭ 

ʦʩʪʘʪʦʯʥʳʭ ʦʯʘʛʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʝʛʦ ʩʠʣʴʥʦʝ ʠʩʪʦʥʯʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʣʝʞʘʱʠʝ ʚʦʣʦʢʥʘ 

ʤʘʪʨʠʢʩʘ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʦʣʦʢʥʝʥʠʝʤ ʠ ʠʤʝʣʠ 

ʨʘʩʧʫʰʝʥʥʫʶ (ʙʘʭʨʦʤʠʩʪʫʶ) ʩʪʨʫʢʪʫʨʫ.  

 

3.1.3 ɸʥʘʣʠʟ ʧʦʚʨʝʞʜʝʥʠʡ ʬʠʙʨʠʣʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ/ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʧʨʦʚʦʜʠʣʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʠʭ ʦʙʨʘʙʦʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʨʠʭʨʦʤʥʦʡ ʦʢʨʘʩʢʠ ʧʦ ʃʠʣʣʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʪʘʢʞʝ ʙʳʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ 

ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ (ʅ). 

ʄʘʪʝʨʠʘʣʳ ʚʩʝʭ ʛʨʫʧʧ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʧʣʦʪʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ɺʂʄ, 

ʯʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘʠʤʝʥʴʰʘʷ ʩʪʝʧʝʥʴ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ɺʂʄ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʛʨʫʧʧʘʭ ɺ1 ʠ ɺ2 (ʈʠʩʫʥʦʢ 15ʙ), ʛʜʝ ʧʦʤʠʤʦ ʦʙʱʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʤʘʪʨʠʢʩʘ 

ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʤʠʥʦʨʥʳʝ ʧʨʠʟʥʘʢʠ ʯʘʩʪʠʯʥʦʛʦ ʨʘʟʚʦʣʦʢʥʝʥʠʷ ʠ ʦʪʩʣʦʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʬʠʙʨʠʣʣ ʩʦ ʩʪʦʨʦʥʳ p.fibrosum (ʈʠʩʫʥʦʢ 15ʘ). 

ɺ ʦʩʪʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʯʘʩʪʢʦʚ 

ʨʘʟʚʦʣʦʢʥʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ ʚ ʦʩʥʦʚʥʦʡ (ʩʨʝʜʠʥʥʦʡ) ʪʦʣʱʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʧʨʦʜʦʣʴʥʦ ʚʳʪʷʥʫʪʳʭ ʧʦʣʦʩʪʝʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʩʪʷʛʠʚʘʥʠʝʤ ʧʫʯʢʦʚ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʚʷʟʢʦ-ʵʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʘʪʨʠʢʩʘ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʚʝʜʝʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʈʠʩʫʥʦʢ 14, 15ʘ). 
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ʈʠʩʫʥʦʢ 14 ï ʉʪʨʫʢʪʫʨʘ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧ ɸ1, ɸ2 ʠ ɹ1 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ: ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, 

ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, 

ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʝ. ʅ ï ʥʘʪʠʚʥʳʡ ʧʝʨʠʢʘʨʜ; ɸ1, ɸ2 ʠ ɹ1 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ɸ1, ɸ2 ʠ ɹ1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

ʇʦʜʦʙʥʳʝ ʧʨʠʟʥʘʢʠ ʩʣʠʷʥʠʷ ʚʦʣʦʢʦʥ ʠ ʦʙʱʝʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʤʘʪʝʨʠʘʣʘʭ ʛʨʫʧʧʳ ɸ1. ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

p.serosum ʚ ʛʨʫʧʧʝ ɸ1 ʙʳʣʘ ʟʘʪʨʫʜʥʝʥʘ ʚ ʚʠʜʫ ʝʝ ʩʠʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ (ʈʠʩʫʥʦʢ 16). 

ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʣʦʢʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʛʨʫʧʧʘʭ ɸ2, ɹ1 ʠ ɹ2 (ʈʠʩʫʥʦʢ 16, 17). ɺ ʛʨʫʧʧʘʭ ɹ2 ʠ ɸ2, ʢʦʣʣʘʛʝʥʦʚʳʡ 

ʤʘʪʨʠʢʩ ʩʦ ʩʪʦʨʦʥʳ p.fibrosum ʦʙʣʘʜʘʣ ʨʳʭʣʦʡ ʙʘʭʨʦʤʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʨʫʢʪʫʨʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ p.serosum ʚ ʛʨʫʧʧʝ ɹ1, ʤʘʪʨʠʢʩ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ 

ʦʙʣʘʜʘʣ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʦʡ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʣʠʷʥʠʝ ʠ 

ʜʝʟʦʨʛʘʥʠʟʘʮʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦ ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʤʘʪʨʠʢʩʘ, ʛʜʝ 

ʠʟʤʝʥʠʣʦʩʴ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʦʣʦʢʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ɺʂʄ (ʈʠʩʫʥʦʢ 17). ʊʘʢʞʝ 

ʚ ʛʨʫʧʧʘʭ ɸ2 ʠ ɹ1 ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦ ʩʪʦʨʦʥʳ p.fibrosum ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʧʦʧʝʨʝʯʥʦʛʦ 
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ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʤʘʪʨʠʢʩʘ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʪʝʨʠ ʛʠʙʢʦʩʪʠ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʜʝʛʠʜʨʘʪʘʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 15 ï ʉʪʨʫʢʪʫʨʘ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧ ɹ2, ɺ1 ʠ ɺ2 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʙʠʦʠʤʠʜʞʠʥʛʘ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ: ʅ ï ʥʘʪʠʚʥʳʡ ʧʝʨʠʢʘʨʜ; ɹ2, ɺ1 ʠ ɺ2 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ɸ1, ɸ2 ʠ ɹ1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. (ʘ) ï ʩʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʦʢʨʘʩʢʘ 

ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʝ; (ʙ) ï ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʠʤʠʜʞʠʥʛʘ ʠ ʦʙʩʯʝʪʘ ʠʟʦʙʨʘʞʝʥʠʡ, 

n=16, **pÒ0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʪʝʩʪ ʍʦʣʤʘ-ʉʠʜʘʢʘ)/ ɺʂʄ ï ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ 

 

ʆʩʦʙʦ ʷʚʥʳʝ ʧʨʠʟʥʘʢʠ ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʚʦʣʦʢʦʥ ʤʘʪʨʠʢʩʘ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʛʨʫʧʧʝ ɸ2 ʢʘʢ ʩ ʬʠʙʨʦʟʥʦʡ, ʪʘʢ ʠ ʩ ʩʝʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʈʠʩʫʥʦʢ 16). ʊʘʢʞʝ 

ʤʘʪʨʠʢʩ ʤʘʪʝʨʠʘʣʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʢʘʢ ʠ ʛʨʫʧʧʳ ɸ1, ʦʪʣʠʯʘʣʩʷ ʪʠʧʠʯʥʦʡ ʜʣʷ 

ʧʝʨʝʬʠʢʩʠʨʦʚʘʥʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʫʧʣʦʪʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʨʫʧʧʘʭ A1, A2, ɹ1 ʠ ɹ2 ʨʝʜʫʢʮʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ 

ʩʦʯʝʪʘʣʘʩʴ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʩʨʦʜʩʪʚʘ ʢ ʢʨʘʩʠʪʝʣʶ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʢʨʘʩʠʪʝʣʝʤ (Fast Green FCF) ʦʪʜʝʣʴʥʳʭ ʬʠʙʨʠʣʣʷʨʥʳʭ ʧʫʯʢʦʚ ʠʣʠ ʚʩʝʛʦ 

ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʦʩʦʙʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʠʷ ʢʨʘʩʠʪʝʣʝʤ ʚʩʝʛʦ 

ʤʘʪʨʠʢʩʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʛʨʫʧʧʝ ɸ2, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʷʚʥʦʤ ʦʙʝʟʚʦʞʠʚʘʥʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʠ 

ʤʘʪʨʠʢʩʘ ʤʘʪʝʨʠʘʣʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 
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ʈʠʩʫʥʦʢ 16 ï ʋʚʝʣʠʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʤʘʪʝʨʠʘʣʦʚ ɸ1 ʠ ɸ2 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʪʠʧʠʯʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ: ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, 

ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, 

ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʝ; ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ ï ʟʦʥʘ ʨʘʟʚʦʣʦʢʥʝʥʠʷ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ; ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʧʦʧʝʨʝʯʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ; ʞʝʣʪʳʝ ʩʪʨʝʣʢʠ ï ʩʣʠʷʥʠʝ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ 

 

 

ʈʠʩʫʥʦʢ 17 ï ʋʚʝʣʠʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʤʘʪʝʨʠʘʣʦʚ ɹ1 ʠ ɹ2 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʪʠʧʠʯʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ: ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, 

ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, 

ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʝ; ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ ï ʟʦʥʘ ʨʘʟʚʦʣʦʢʥʝʥʠʷ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ; ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʧʦʧʝʨʝʯʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ; ʨʦʟʦʚʳʡ ʧʫʥʢʪʠʨ ï ʟʦʥʘ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ; ʨʦʟʦʚʳʝ ʩʪʨʝʣʢʠ ï 

ʦʪʜʝʣʴʥʳʝ ʢʦʣʣʘʛʝʥʦʚʳʝ ʬʠʙʨʠʣʣʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʥʘʩʳʱʝʥʠʝʤ ʢʨʘʩʠʪʝʣʝʤ 
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ʇʨʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʦʢʨʘʩʢʠ 

ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ-ʐʀʂ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʭʘʨʘʢʪʝʨʥʦ 

ʬʫʢʩʠʥʦʬʠʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ, ʪʘʢ ʠ ʩ ʬʠʢʩʘʮʠʝʡ ɻɸ, ʧʦʩʢʦʣʴʢʫ ʥʘʠʤʝʥʴʰʘʷ ʩʪʝʧʝʥʴ 

ʬʫʢʩʠʥʦʬʠʣʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʜʣʷ ʦʙʨʘʟʮʦʚ ɺ1 ʠ ɺ2 (ʤʠʥʠʤʘʣʴʥʦ ʧʦʚʨʝʞʜʝʥ + 0.2% ɻɸ), ʘ 

ʥʘʠʙʦʣʴʰʘʷ ʜʣʷ ɸ1 (ʧʦʚʨʝʞʜʝʥ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ + 0.625% ɻɸ) (ʈʠʩʫʥʦʢ 18). ʇʨʠ ʵʪʦʤ 

ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʩʨʦʜʩʪʚʘ ʢ ʢʨʘʩʠʪʝʣʶ, ʯʪʦ 

ʧʨʦʷʚʣʷʣʦʩʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʦʙʨʘʟʮʦʚ ʩ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʬʫʢʩʠʥʦʬʠʣʠʠ. ʅʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʘʷ ʠʤʧʨʝʛʥʠʨʦʚʘʥʥʦʩʪʴ ʬʫʢʩʠʥʦʤ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧʳ ɸ1, 

ʥʘʠʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʜʣʷ ʛʨʫʧʧ ɺ1 ʠ ɺ2.  

ɺ ʦʙʨʘʟʮʘʭ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʠʩʣʳʝ ɻɸɻ, ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ p.serosum ʚ ʥʘʪʠʚʥʳʭ ʦʙʨʘʟʮʘʭ, ʦʙʥʘʨʫʞʝʥʳ  

ʥʝ ʙʳʣʠ (ʈʠʩʫʥʦʢ 18). 

 

 

ʈʠʩʫʥʦʢ 18 ï ʉʪʨʫʢʪʫʨʘ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ: ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʦʢʨʘʩʢʘ 

ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ-ʐʀʂ: ʷʜʨʘ ʢʣʝʪʦʢ ï ʬʠʦʣʝʪʦʚʳʝ, ʢʠʩʣʳʝ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ï ʛʦʣʫʙʳʝ, 

ʥʝʡʪʨʘʣʴʥʳʝ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ ʠ ʩʚʦʙʦʜʥʳʝ ʘʣʴʜʝʛʠʜʥʳʝ ʛʨʫʧʧʳ ï ʨʦʟʦʚʳʝ 
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3.1.4 ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʪʨʠʢʩʘ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 8. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ ʠ 

ʩʧʠʨʪʦʚ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʦʢʘʟʳʚʘʝʪ 

ʚʳʨʘʞʝʥʥʦʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ ʧʝʨʠʢʘʨʜʘ. 

ʊʘʙʣʠʮʘ 8 ï ʉʚʦʜʥʘʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ɻʨʫʧʧʘ ʍʉ ɼʮ ʆʪʤʳʚʢʘ ʂʍ 
ʇʦʚʨʝʞʜʝʥʠʝ, % 

P.s. ɺʂʄ ʉʨ.ʟʥʘʯ. 

ɸ1 
0,625% 

ɻɸ  
1% ɼʉʅ NaCl 

ɻɸ, 

ʕʪʉ 
80,9Ñ8,9 57,8Ñ9,1 69,35 

ɸ2 0,5% ɻɸ 1% ɼʉʅ 
70% ʀʟʉ 

90% ʕʪʉ 

ɻɸ, 

ʕʪʉ 
59,5Ñ4,5 58,5Ñ12,8 59,02 

ɹ1 0,2% ɻɸ 
Tʨ X, 

ɼʍʅʤ 
35% ʀʟʉ 

ɻɸ, 

ʕʪʉ 
8,9Ñ8,5 49,8Ñ6,4 29,33 

ɹ2 0,2% ɻɸ 
Tʨ X, 

ɼʍʅʤ 
35% ʀʟʉ ɼʥ, ʕʪʉ 35,6Ñ5,4 64,8Ñ4,8 50,22 

ɺ1  0,2% ɻɸ 
Tʨ X, 

ɼʍʅʤ 
30% ʕʪʉ ɼʥ, ʕʪʉ 12,1Ñ3,5 6,0Ñ5,6 9,07 

ɺ2  0,2% ɻɸ 
Tʨ X, 

ɼʍʅʤ 
30% ʕʪʉ 

ɻɸ, 

ʕʪʉ 
10,9Ñ2,1 4,3Ñ6,2 7,6 

ʍʉ ï ʭʠʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ; ɺʂʄ ï ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ; ɼʮ ï ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʷ; P.s. ï 

p.serosum; ʂʍ ï ʢʦʥʩʝʨʚʘʮʠʷ ʠ ʭʨʘʥʝʥʠʝ; ɻɸ ï ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ; ʊʨ ʍ ï ʪʨʠʪʦʥ ʍ-100; ɼʉʅ ï 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ; ɼʍʅʤ ï ʜʝʟʦʢʩʠʭʦʣʘʪ ʥʘʪʨʠʷ ʤʦʥʦʛʠʜʨʘʪ; ʀʟʉ ï ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ; ʕʪʉ 

ï ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ; ɼʥ ï ʜʠʦʢʩʠʜʠʥ 

 

ɼʉʅ ï ʠʟʚʝʩʪʥʳʡ ʜʝʪʝʨʛʝʥʪ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚ, 

ʥʘʧʨʠʤʝʨ, ʚ ʤʝʪʦʜʘʭ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʢʦʛʜʘ ʩʦʟʜʘʚʘʝʤʳʡ ɼʉʅ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ ʥʘʨʫʰʘʝʪ 

ʢʦʚʘʣʝʥʪʥʳʝ ʩʚʷʟʠ ʥʘʪʠʚʥʳʭ ʙʝʣʢʦʚ. ʆʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʝʪʝʨʛʝʥʪʦʚ ʜʣʷ ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʪʢʘʥʝʡ ʠ ʝʛʦ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʬʘʢʪʦʤ [337, 338]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ɼʉʅ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ, ʥʦ ʠ ʨʘʟʚʦʨʘʯʠʚʘʝʪ ʪʨʦʡʥʳʝ 

ʩʧʠʨʘʣʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʤʦʣʝʢʫʣ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʨʝʞʜʘʷ ʙʝʣʦʢ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. ɺ ʪʦ ʞʝ 
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ʚʨʝʤʷ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ɼʍʅ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ 

ʘʛʨʝʩʩʠʚʥʳʤ ʜʝʪʝʨʛʝʥʪʦʤ, ʯʝʤ ɼʉʅ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʘʝʪ ʢʦʣʣʘʛʝʥʦʚʳʝ ʬʠʙʨʠʣʣʳ 

ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʩʦʣʶʙʠʣʠʟʠʨʫʝʪ ʣʠʧʠʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʨʠʢʩʘ. ʆʜʥʘʢʦ, 

ʧʦʩʢʦʣʴʢʫ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ɺʂʄ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚʩʝ ʝʱʝ ʥʝ 

ʧʨʠʚʝʜʝʥʳ ʢ ʦʙʱʝʤʫ ʩʪʘʥʜʘʨʪʫ, ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʜʝʮʝʣʣʶʣʷʨʠʟʘʮʠʠ ʠ ʚʣʠʷʥʠʝ ʩʚʷʟʘʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʙʠʦʤʘʪʝʨʠʘʣ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ. 

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʳ ʛʨʫʧʧʳ ɸ1 ʠ ɸ2 ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʢ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚʦʣʦʢʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ 

ʪʦʣʱʠ ʤʘʪʨʠʢʩʘ. ʊʘʢʞʝ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʙʦʪʢʝ ɼʉʅ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʠʣʴʥʦʝ ʠʩʪʦʱʝʥʠʝ/ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ɻɸɻ-ʩʣʦʷ, ʢʦʪʦʨʳʡ ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʛʫʣʷʮʠʠ ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ 

ɺʂʄ. ɺ ʯʘʩʪʥʦʩʪʠ, ɻɸɻ ʩʧʝʮʠʬʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʬʠʙʨʠʣʣʘʤʠ ʢʦʣʣʘʛʝʥʘ I ʪʠʧʘ, 

ʩʚʷʟʳʚʘʷ ʠ ʩʪʘʙʠʣʠʟʠʨʫʷ ʩʦʩʝʜʥʠʝ ʬʠʙʨʠʣʣʳ ʢʦʣʣʘʛʝʥʘ [308]. ʀʩʪʦʱʝʥʠʝ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ 

ɻɸɻ, ʚʳʟʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝʤ ɼʉʅ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʢʘʣʴʮʠʥʦʟʫ ʙʠʦʠʤʧʣʘʥʪʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʢʦʣʣʘʛʝʥʘ ʢʘʢ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʙʨʠʣʣ ʢʦʣʣʘʛʝʥʘ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ 

ʥʫʢʣʝʘʮʠʠ ʜʝʧʦʟʠʪʦʚ ʢʘʣʴʮʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʨʝʞʜʝʥʥʳʭ ɻɸɻ [4]. 

ʀʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ ʜʘʞʝ ʚ ʥʝʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (35%) ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ 

ʚʳʨʘʞʝʥʥʦʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʘʢ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʛʨʫʧʧʘʭ ɸ2, ɹ1 ʠ ɹ2. ɺ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʘʛʝʥʘ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʨʝʛʫʣʠʨʫʝʪ 

ʛʠʙʢʦʩʪʴ ʩʧʠʨʘʣʝʡ ʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ ʠ ʦʙʣʝʛʯʘʝʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʚʦʣʦʢʦʥ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ [313]. ɼʝʛʠʜʨʘʪʘʮʠʷ ʢʦʣʣʘʛʝʥʘ ʷʚʣʷʝʪʩʷ 

ʧʦʚʨʝʞʜʘʶʱʠʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʦʥ ʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝʦʙʨʘʪʠʤ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʜʦʧʫʩʪʠʤʦ 

ʥʠʟʢʦʡ ʛʠʜʨʘʪʘʮʠʠ (ʜʦ ʫʨʦʚʥʷ ʧʝʨʚʦʡ ʦʙʦʣʦʯʢʠ ʚʦʣʦʢʥʘ ʢʦʣʣʘʛʝʥʘ) ʥʝʢʦʪʦʨʳʝ ʤʦʣʝʢʫʣʳ ʚʦʜʳ 

ʦʩʪʘʶʪʩʷ ʚʥʫʪʨʠ ʬʠʙʨʠʣʣ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʜʨʘʪʘʮʠʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘ [313]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʱʝʥʠʝ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ, ʩʣʠʷʥʠʝ 

ʠ ʘʮʠʜʦʬʠʣʠʷ ʚʦʣʦʢʦʥ ʤʘʪʨʠʢʩʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʤʘʪʨʠʢʩʝ ʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧ ɸ2, ɹ1 ʠ ɹ2 ʧʦ 

ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʢʨʠʪʠʯʝʩʢʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ ʥʘ ʬʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ, 

ʥʘʙʣʶʜʘʝʤʘʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʜʝʛʠʜʨʘʪʘʮʠʠ 

ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʦʧʫʩʪʠʤʳʭ ʩʦʩʪʘʚʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʦʪʤʳʚʢʠ, ʥʝ ʜʦʧʫʩʢʘʶʱʠʭ 

ʧʨʝʚʳʰʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʜʝʛʠʜʨʘʪʘʮʠʠ ɺʂʄ. 
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ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʪʘʢʞʝ ʥʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʚʣʠʷʥʠʝ ʬʠʢʩʘʮʠʠ ɻɸ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʤʘʪʨʠʢʩʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʥʳʝ ɻɸ ʧʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ 

ʥʦʩʷʪ ʧʦʣʠʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʰʝʩʪʴʶ ʠʣʠ ʙʦʣʝʝ ʦʩʪʘʪʢʘʤʠ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ, 

ʩʚʷʟʳʚʘʶʱʠʤʠ ʨʝʘʢʪʠʚʥʳʝ ʙʦʢʦʚʳʝ ʮʝʧʠ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʬʠʢʩʘʪʦʨ ʜʣʷ çʩʦʭʨʘʥʝʥʠʷè ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʪʢʘʥʝʡ, ʚ ʥʝʤʘʣʦʡ 

ʩʪʝʧʝʥʠ ʜʦʣʞʝʥ ʦʙʲʷʩʥʷʪʴʩʷ ʠʤʝʥʥʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʪʠʭ ʜʣʠʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʩʚʷʟʝʡ 

ʩʦʝʜʠʥʷʪʴ ʜʦʚʦʣʴʥʦ çʙʦʣʴʰʠʝè ʨʘʩʩʪʦʷʥʠʷ [339]. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʪʘʢʠʝ ʜʣʠʥʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʩʰʠʚʢʠ ʧʨʠʚʦʜʷʪ ʢ ʘʛʨʝʛʘʮʠʠ ʠ 

ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʧʦʚʨʝʞʜʘʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʣʷ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʪʢʘʥʠ [339]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʙʣʦʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻɸ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʳʰʝ 0,2% (ʧʨʝʞʜʝ ʚʩʝʛʦ, 0,5% ʠ ʚʳʰʝ) ʚʥʦʩʠʪ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʚʦʣʦʢʦʥ ʢʦʣʣʘʛʝʥʘ ʠ ʥʘʨʫʰʘʝʪ ʪʝʤ ʩʘʤʳʤ ʦʙʱʫʶ ʘʨʭʠʪʝʢʪʦʥʠʢʫ ɺʂʄ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ (ɻɸ ʠ ʬʦʨʤʘʣʠʥʘ) ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʨʘʩʪʚʦʨʦʚ ʭʨʘʥʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʠʟʫʘʣʴʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʩʝʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧʳ ɹ1 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ɹ2. ʊʘʢʦʝ çʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʝè ʜʝʡʩʪʚʠʝ ʨʘʩʪʚʦʨʦʚ ʭʨʘʥʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʝʚʝʨʥʦʡ ʦʮʝʥʢʝ ʧʨʠʛʦʜʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʥʝʧʦʚʨʝʞʜʝʥʥʦʛʦ. ʆʜʥʘʢʦ, 

ʨʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʨʷʜʘ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʜʘʞʝ ʚ ʛʨʫʧʧʝ ʩ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ɹ1). ɹʦʣʝʝ ʪʦʛʦ 

ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠ ̫ ʤʘʪʨʠʢʩʘ ʥʝ ʧʦʜʜʘʝʪʩʷ ʯʘʩʪʠʯʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʘʞʝ ʚ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻɸ ʚ ʨʘʩʪʚʦʨʝ ʭʨʘʥʝʥʠʷ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʛʨʫʧʧʘʭ ɸ1 ʠ ɸ2, ʚ 

ʦʙʨʘʙʦʪʢʝ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʩʷ ɼʉʅ ʠ 70% ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʩʫʪʩʪʚʠʝ çʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦè ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʛʨʫʧʧʘʭ ɸ1 ʠ ɸ2 ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʦʣʣʘʛʝʥʘ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʨʝʘʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ (ʘʤʠʥʦʛʨʫʧʧʳ ʣʠʟʠʥʘ) ʜʣʷ 

ʩʚʷʟʳʚʘʥʠʷ ɻɸ, ʢʦʪʦʨʳʝ ʫʞʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʜʝʤʘʩʢʠʨʦʚʘʥʳ ʬʠʢʩʠʨʫʶʱʠʤ ʘʛʝʥʪʦʤ 

ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ. 
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3.2 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ 

ʥʘ ʠʥʠʮʠʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʘʢʪʠʚʥʦʛʦ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ  

 

3.2.1 ɸʥʘʣʠʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʠ ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʧʨʠ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ p.serosum ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 24 

ʯʘʩʘ ʠ 96 ʯʘʩʦʚ ʧʦʩʣʝ ʧʦʩʝʚʘ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʢʣʝʪʦʢ ʤʘʪʝʨʠʘʣʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʦʡ 

ʦʪʤʳʚʢʝ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʝʣʴʥʳʤʠ 

ʩʨʦʢʘʤʠ ʦʪʤʳʚʢʠ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʧʨʦʪʝʟʦʚ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʧʦ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʵʥʜʦʪʝʣʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʦʪʤʳʚʢʫ ʦʙʨʘʟʮʦʚ ʭʩʂʇɹ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ DMEM ʩ 10% ʩʳʚʦʨʦʪʢʠ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʩʫʪʦʢ, 

ʠʤʠʪʠʨʫʶʱʠʭ ʚʳʤʳʚʘʥʠʝ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʠ ʢʵʧʧʠʨʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʥʳʭ 

ʛʨʫʧʧ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʧʣʘʟʤʳ ʢʨʦʚʠ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʦʨʛʘʥʠʟʤʝ ʨʝʮʠʧʠʝʥʪʦʚ ʧʦʩʣʝ 

ʠʤʧʣʘʥʪʘʮʠʠ ʭʩʂʇɹ ʚ ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦʪʦʢ. ʂʣʝʪʢʠ ʚʳʩʝʚʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʣʝʪʢʠ, ʧʦʩʝʷʥʥʳʝ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʳʡ  

ʧʣʘʩʪʠʢ (ʂ). 

 

 

ʈʠʩʫʥʦʢ 19 ï ʎʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʢʣʝʪʢʠ NIH/3T3 ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʥʜʘʨʪʥʦʡ ʦʪʤʳʚʢʠ 

ʯʝʨʝʟ 24 (ʘ) ʠ 96 ʯʘʩʦʚ (ʙ) ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: n = 5, **p<0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ              

(U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ) 
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ʅʘ ʨʠʩʫʥʢʝ 19 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʠʙʨʦʙʣʘʩʪʘʤ. 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʥʜʘʨʪʥʦʡ ʦʪʤʳʚʢʠ (ʢʨʘʩʥʳʝ ʩʪʦʣʙʮʳ) ʚʩʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʦʙʣʘʜʘʣʠ ʚʳʨʘʞʝʥʥʳʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ; ʫʞʝ ʯʝʨʝʟ 24 ʯ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʜʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʨʝʚʳʰʘʣʦ 75%. ʏʝʨʝʟ 96 

ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

ʧʨʝʚʳʰʘʣʦ 94Ñ5%. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʪʤʳʚʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʘʚʣʷʣʘ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ (ʈʠʩʫʥʦʢ 20). ʇʦʩʣʝ 24 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʠʤʝʥʴʰʠʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʣʝʪʢʠ ʦʙʣʘʜʘʣʠ ʤʘʪʝʨʠʘʣʳ ʛʨʫʧʧ ɸ2, ɹ2, ɺ1 ʠ ɺ2, ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʚ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝʥʝʝ 90%. ʇʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʘʭ ɸ1 ʠ ɹ1, ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʯʝʨʝʟ 24 

ʯʘʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝʥʝʝ 50%. 

ʇʦʩʣʝ 96 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʛʨʫʧʧʝ ɸ1 ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʢʣʝʪʦʢ ʩʥʠʟʠʣʦʩʴ ʚ 3 

ʨʘʟʘ, ʘ ʚ ʛʨʫʧʧʝ ɹ1 ʚ 1,5. ɺ ʛʨʫʧʧʘʭ ɸ2, ɹ2, ɺ1 ʠ ɺ2 ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʜʦʩʪʠʛʘʣʘ 80%.  

 

 

ʈʠʩʫʥʦʢ 20 ï ʎʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʢʣʝʪʢʠ NIH/3T3 ʚ ʫʩʣʦʚʠʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʠ 

ʯʝʨʝʟ 24 (ʘ) ʠ 96 ʯʘʩʦʚ (ʙ) ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: n = 5, *pÒ0,05, **p<0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

(U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ) 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʘʩʴ 

ʦʮʝʥʢʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʢʣʝʪʦʢ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʭʩʂʇɹ (ʈʠʩʫʥʦʢ 21ʘ). ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʯʝʨʝʟ 24 ʯʘʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩ ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʥʘʠʙʦʣʴʰʝʝ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʢʘʟʳʚʘʣʠ ʤʘʪʝʨʠʘʣʳ ʛʨʫʧʧʳ ɸ1. 
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ʏʝʨʝʟ 92 ʯʘʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʵʢʩʪʨʘʢʪʳ ʠʟ ʚʩʝʭ ʛʨʫʧʧ ʧʦʢʘʟʘʣʠ ʚʳʨʘʞʝʥʥʦʝ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ (ʈʠʩʫʥʦʢ 21ʙ). ʆʜʥʘʢʦ, ʚ ʛʨʫʧʧʘʭ ɹ1, ɺ1 ʠ ɺ2 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ. 

 

 

ʈʠʩʫʥʦʢ 21 ï ʎʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʵʢʩʪʨʘʢʪʦʚ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʢʣʝʪʢʠ NIH/3T3 ʯʝʨʝʟ 24 (ʘ) ʠ 96 ʯʘʩʦʚ (ʙ) 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: n = 5, *pÒ0,05, **p<0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ) 

 

3.2.2 ɸʥʘʣʠʟ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʠʪʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ NIH/3T3, 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʥʘ ʦʙʨʘʟʮʘʭ ʚʩʝʭ ʛʨʫʧʧ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʠ, 

ʪʘʢ ʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʦʡ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʢʘʢ ʯʝʨʝʟ 48, ʪʘʢ ʠ 96 ʯʘʩʦʚ 

ʠʥʢʫʙʘʮʠʠ. ɺ ʩʣʫʯʘʝ ʩ ʦʙʨʘʟʮʘʤʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʠ, ʚʳʨʘʞʝʥʥʦʝ 

ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ 

ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʣʫʯʘʝ ʦʙʨʘʟʮʦʚ ʭʩʂʇɹ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʦʡ ʜʣʷ ʛʨʫʧʧ ɸ1 ʠ ɹ1 

ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ, ʩ ʦʙʨʘʟʮʘʤʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʠ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʚʳʨʘʞʝʥʥʳʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʵʢʩʪʨʘʛʠʨʫʶʱʠʭ ʠʟ ʤʘʪʝʨʠʘʣʘ 

ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʙʨʘʟʮʦʚ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧ 

ɸ2, ɹ2, ɺ1 ʠ ɺ2 ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʩʣʘʙʦʡ ʵʢʩʪʨʘʢʮʠʝʡ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ 

ʦʙʨʘʟʮʦʚ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʠ ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʦʢ, ʥʘ ʯʪʦ 

ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʯʝʨʝʟ 96 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʤʳʪʳʭ ʦʙʨʘʟʮʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ, ʥʘ ʪʝʭ ʞʝ 

ʦʙʨʘʟʮʘʭ, ʧʦʩʣʝ 24 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 
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ʊʘʢʞʝ ʙʳʣʦ ʦʮʝʥʝʥʦ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʵʢʩʪʨʘʢʪʦʚ ʭʩʂʇɹ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ 

ʯʝʨʝʟ 48 ʯʘʩʦʚ, ʪʘʢ ʠ ʯʝʨʝʟ 96 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩ ʬʠʙʨʦʙʣʘʩʪʘʤʠ 

ʤʠʪʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 

 

3.2.3 ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

 

ʀʟ ʨʠʩʫʥʢʘ 22ʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ 

ʦʙʨʘʟʮʘʭ ʚʩʝʭ ʭʩʂʇɹ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʠ, ʥʝ ʥʘʙʣʶʜʘʣʩʷ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʢʣʝʪʦʢ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʨʘʞʝʥʥʳʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʤ ʨʘʥʝʝ. 

ʅʘ ʨʠʩʫʥʢʝ 22ʙ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʠʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʯʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʦʙʨʘʟʮʘʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʪʤʳʚʢʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʨʘʟʮʳ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʛʨʫʧʧ A1, ɸ2 ʠ ɹ1 ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ 

ʧʨʠʨʦʩʪʫ ʢʣʝʪʦʢ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʥʠʞʝʥʠʶ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʛʦ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ɺ ʩʣʫʯʘʝ ʦʙʨʘʟʮʦʚ ʛʨʫʧʧ ɹ2, ɺ1 ʠ ɺ2 ʧʨʠʨʦʩʪʘ ʢʣʝʪʦʯʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʪʘʢʞʝ ʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʦʜʥʘʢʦ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. 

 

 

ʈʠʩʫʥʦʢ 22 ï ʂʨʠʚʳʝ ʨʦʩʪʘ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʬʠʙʨʦʙʣʘʩʪʦʚ ʤʳʰʠ NIH/3T3 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ: (ʘ) ʦʙʨʘʟʮʳ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʠ, (ʙ) ʦʙʨʘʟʮʳ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʤʳʚʢʦʡ, n Ó 5 
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ʊʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʠʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʬʠʙʨʦʙʣʘʩʪʦʚ 

ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʭʩʂʇɹ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʢʩʪʨʘʢʪʳ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚʩʝʭ 

ʛʨʫʧʧ ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʠʨʦʩʪʫ ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ (ʈʠʩʫʥʦʢ 22), ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʥʝʛʘʪʠʚʥʳʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʠ ʮʠʪʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʵʢʩʪʨʘʛʠʨʫʶʱʠʤʠ ʠʟ ʤʘʪʝʨʠʘʣʘ ʭʠʤʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ. 

 

ʈʠʩʫʥʦʢ 23 ï ʂʨʠʚʳʝ ʨʦʩʪʘ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʬʠʙʨʦʙʣʘʩʪʦʚ ʤʳʰʠ NIH/3T3 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ (n Ó 5) 

 

3.2.5 ʀʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʨʝʮʠʧʠʝʥʪ-ʟʘʚʠʩʠʤʦʛʦ ʢʘʣʴʮʠʥʦʟʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ in vivo 

 

ʊʘʢ ʢʘʢ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʘʢʪʠʚʥʦʛʦ ʢʘʣʴʮʠʥʦʟʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʜʣʷ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʳ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʢʣʝʪʦʯʥʦʡ ʨʝʘʢʮʠʠ ʧʦʩʣʝ 8 ʥʝʜʝʣʴ ʠʤʧʣʘʥʪʘʮʠʠ (ʩʨʦʢ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʨʘʚʥʝʥʠʷ ʚ in vivo ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʩʪʚʦʨʦʢ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʠʦʧʨʦʪʝʟʘ ʢʣʘʧʘʥʘ ʩʝʨʜʮʘ Edwards 

Lifesciences çPERIMOUNT Plusè (ʛʨʫʧʧʘ Edw). 
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ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝ 8 ʥʝʜʝʣʴ ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʝʪʢʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʤʠʛʨʠʨʫʶʪ ʚ ʧʦʛʨʘʥʠʯʥʳʝ ʩʣʦʠ 

ʤʘʪʨʠʢʩʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʬʠʙʨʦʟʥʦʡ ʩʪʦʨʦʥʳ (ʈʠʩʫʥʦʢ 24). ʇʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʛʨʫʧʧʳ ɹ1 ʢʣʝʪʦʯʥʘʷ ʤʠʛʨʘʮʠʷ ʚ ʪʦʣʱʫ ʤʘʪʨʠʢʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʳʨʘʞʝʥʥʦʛʦ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʪʘʢ ʠ ʩ ʙʦʣʝʝ 

ʤʝʜʣʝʥʥʦʡ ʵʢʩʪʨʘʢʮʠʝʡ ʮʠʪʦʪʦʢʩʠʯʥʳʭ ʘʛʝʥʪʦʚ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 

 

 

ʈʠʩʫʥʦʢ 24 ï ʄʠʛʨʘʮʠʷ ʢʣʝʪʦʢ ʨʝʮʠʧʠʝʥʪʘ ʚ ʨʘʟʣʠʯʥʳʝ ʩʣʦʠ ʤʘʪʨʠʢʩʘ ʭʠʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ 8 ʥʝʜʝʣʴ ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ (n Ó 16) 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝʪʦʢ, ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʚ ʧʦʛʨʘʥʠʯʥʳʝ ʟʦʥʳ ʤʘʪʨʠʢʩʘ, ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʯʪʦ ʚ ʛʨʫʧʧʘʭ ɸ1 ʠ ɹ1 ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʝʪʦʢ (ʙʦʣʝʝ 80%) ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʠ 

ʦʢʨʫʛʣʳʝ ʷʜʨʘ (ʣʝʡʢʦʮʠʪʦʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʨʘʟʚʠʪʠʠ ʦʯʘʛʦʚʦʡ 

ʛʠʩʪʠʦʣʠʤʬʦʮʠʪʘʨʥʦʡ ʠʥʚʘʟʠʠ (ʈʠʩʫʥʦʢ 25ʘ, ʚ).  

ɺ ʛʨʫʧʧʘʭ ɸ2 ʠ ɹ2 ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʣʦ 

ʙʦʣʝʝ 60 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ Edw ʢʣʝʪʦʯʥʘʷ ʧʦʧʫʣʷʮʠʷ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʠ ʣʝʡʢʦʮʠʪʦ- ʠ ʬʠʙʨʦʙʣʘʩʪʦʧʦʜʦʙʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʈʠʩʫʥʦʢ 25ʙ, 

ʚ). ɺ ʛʨʫʧʧʝ ɺ1 ʠ ɺ2 ʢʦʣʠʯʝʩʪʚʦ ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʣʝʡʢʦʮʠʪʦʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʥʝ ʧʨʝʚʳʰʘʣʦ 

45% (ʈʠʩʫʥʦʢ 25ʚ).  
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ʈʠʩʫʥʦʢ 25 ï ʉʦʩʪʘʚ ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ, ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʚ ʧʦʛʨʘʥʠʯʥʳʝ ʩʣʦʠ ʤʘʪʨʠʢʩʘ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ 8 ʥʝʜʝʣʴ 

ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ ʠʤʧʣʘʥʪʘʮʠʠ: (ʘ) ï ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʝʚ ʤʘʪʨʠʢʩʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʩʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʦʢʨʘʩʢʘ H&E: ʷʜʨʘ ʢʣʝʪʦʢ ï ʪʝʤʥʦ-

ʬʠʦʣʝʪʦʚʳʝ, ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʨʠʢʩʘ ï ʨʦʟʦʚʳʝ; (ʙ) ʠ (ʚ) ʦʪʥʦʰʝʥʠʝ ʬʠʙʨʦʙʣʘʩʪʦ- ʠ 

ʣʝʡʢʦʮʠʪʦʧʦʜʦʙʥʳʭ ʢʣʝʪʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʢʣʝʪʦʢ, nÓ16, 

*pÒ0,05, ** pÒ0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʪʝʩʪ ʍʦʣʤʘ-ʉʠʜʘʢʘ) 

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʝʪʦʯʥʦʡ ʤʠʛʨʘʮʠʠ in vivo ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʢʣʝʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ in vitro ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʬʠʙʨʦʙʣʘʩʪʦʧʦʜʦʙʥʳʝ ʢʣʝʪʢʠ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʤʠʛʨʠʨʫʶʪ ʚ ʤʘʪʨʠʢʩ ʤʘʪʝʨʠʘʣʦʚ ʪʝʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʣʠ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʝʜʠʥʢʫʙʘʮʠʠ ʚ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ. 
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ʈʠʩʫʥʦʢ 26 ï ʇʦʛʨʘʥʠʯʥʘʷ ʢʣʝʪʦʯʥʦ-ʨʝʟʦʨʙʪʠʚʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ 

ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩʦ ʩʪʦʨʦʥʳ p.fibrosum 

ʧʦʩʣʝ 8 ʥʝʜʝʣʴ ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ ʠʤʧʣʘʥʪʘʮʠʠ. ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ: (ʘ) ï ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ 

ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʝ, ʞʝʣʪʳʡ ʧʫʥʢʪʠʨ ï ʛʨʘʥʠʮʘ ʦʙʣʘʩʪʠ ʢʣʝʪʦʯʥʦʡ ʨʝʟʦʨʙʮʠʠ 

ɺʂʄ; (ʙ) ï ʦʢʨʘʩʢʘ H&E: ʷʜʨʘ ʢʣʝʪʦʢ ï ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ, ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʨʠʢʩʘ ï ʨʦʟʦʚʳʝ 

 

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʫʯʘʩʪʢʠ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʠʥʚʘʟʠʠ ʩʦʣʦʢʘʣʠʟʦʚʘʥʳ ʩ ʦʙʣʘʩʪʷʤʠ ʨʝʟʦʨʙʮʠʠ ɺʂʄ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʢʣʝʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʫʪʠʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʪʨʠʢʩʘ (ʈʠʩʫʥʦʢ 26). 
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ʈʠʩʫʥʦʢ 27 ï ɻʨʫʧʧʳ ʭʠʤʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʩʝʥʦʧʝʨʠʢʘʨʜʠʘʣʴʥʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʨʝʟʦʨʙʮʠʝʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʧʦʩʣʝ 8 ʥʝʜʝʣʴ 

ʛʝʪʝʨʦʪʦʧʠʯʝʩʢʦʡ ʠʤʧʣʘʥʪʘʮʠʠ: ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʦʢʨʘʩʢʘ ʪʨʠʭʨʦʤ ʧʦ ʃʠʣʣʠ: ʢʦʣʣʘʛʝʥ 

ï ʩʠʥʝ-ʟʝʣʝʥʳʡ, ʷʜʨʘ ʢʣʝʪʦʢ ï ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʢʨʘʩʥʦ-

ʤʘʣʠʥʦʚʳʝ, ʞʝʣʪʳʡ ʧʫʥʢʪʠʨ ï ʟʦʥʘ ʨʝʟʦʨʙʮʠʠ; ʢʨʘʩʥʳʡ ʢʚʘʜʨʘʪ ï ʦʙʣʘʩʪʴ ʫʚʝʣʠʯʝʥʠʷ 

 

ʊʦʣʴʢʦ ʚ ʛʨʫʧʧʘʭ ɺ1 ʠ ɺ2 ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠʟʥʘʢʦʚ ʘʢʪʠʚʥʳʭ ʢʣʝʪʦʯʥʦ-ʨʝʟʦʨʙʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʢʘʢ ʚʳʨʘʞʝʥʥʦʡ ʧʦʛʨʘʥʠʯʥʦʡ 

ʛʠʩʪʠʦʣʠʤʬʦʮʠʪʘʨʥʦʡ ʠʥʚʘʟʠʠ, ʪʘʢ ʠ ʨʝʟʦʨʙʮʠʠ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ. ɺ ʛʨʫʧʧʝ ɹ1 ʚʳʷʚʣʷʣʘʩʴ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʧʦʛʨʘʥʠʯʥʘʷ ʜʝʬʨʘʛʤʝʥʪʘʮʠʷ ɺʂʄ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʨʘʟʚʦʣʦʢʥʝʥʠʝʤ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʟʦʨʙʮʠʠ ʢʦʣʣʘʛʝʥʦʚʦʛʦ 

ɺʂʄ (ʢʨʘʩʥʦ-ʦʨʘʥʞʝʚʘʷ ʦʢʨʘʩʢʘ), ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʢʣʝʪʦʯʥʦ-ʨʝʟʦʨʙʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʈʠʩʫʥʦʢ 27). ʇʨʠ ʵʪʦʤ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʩʦʭʨʘʥʝʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʦʩʥʦʚʥʦʡ ʪʦʣʱʠ ʤʘʪʨʠʢʩʘ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʘ ʛʨʫʧʧʘ ɹ2, ʛʜʝ ʧʦʛʨʘʥʠʯʥʘʷ 


















































