
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè 

 

 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

ʂʦʩʳʨʝʚʘ 

ɸʥʥʘ ʄʠʭʘʡʣʦʚʥʘ 

 

 

 

 

ʇʆʃʆɺʓɽ ʀ ɺʆɿʈɸʉʊʅʓɽ ʈɸɿʃʀʏʀʗ ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ 

ʀɿʄɽʅɽʅʀʁ ʀʄʄʋʅʅʆʁ ʉʀʉʊɽʄʓ ʀ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ 

ʆʊɺɽʊɸ ʇʈʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʁ ʕʅɼʆʊʆʂʉʀʅɽʄʀʀ  

 

 

 

 

 

ɼʀʉʉɽʈʊɸʎʀʗ 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

03.03.04 - ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷ, ʮʠʪʦʣʦʛʠʷ, ʛʠʩʪʦʣʦʛʠʷ 

 

 

 

ʅʘʫʯʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ: 

ʜ.ʤ.ʥ., ʧʨʦʬ. ʄʘʢʘʨʦʚʘ ʆ.ɺ. 

 

 

 

 

 

 

 

ʄʦʩʢʚʘ ï 2018  



2 

 

 

ʉʆɼɽʈɾɸʅʀɽ 

ɺɺɽɼɽʅʀɽ ............................................................................................................................................. 5 

ɻʣʘʚʘ 1 ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ .......................................................................................................... 13 

ʇʆʃʆɺʓɽ ʀ ɺʆɿʈɸʉʊʅʓɽ ʈɸɿʃʀʏʀʗ ʉʀʉʊɽʄʅʓʍ ʇʈʆʗɺʃɽʅʀʁ 

ɺʆʉʇɸʃʀʊɽʃʔʅʓʍ ʈɽɸʂʎʀʁ ʀ ʀʄʄʋʅʅʆɻʆ ʆʊɺɽʊɸ ..................................................... 13 

1.1 ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ................................... 13 

1.2 ɺʦʟʨʘʩʪʥʳʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ .............................. 22 

1.3 ʇʦʣʦʚʳʝ ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ

 ....................................................................................................................................................... 34 

1.4 ʇʦʣʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ..................................................................................................... 37 

1.5 ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ....................................................................................... 47 

1.6 ʇʦʣʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ . 51 

ɻʣʘʚʘ 2 ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ................................................................ 58 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ .................................................................................................... 65 

ɻʣʘʚʘ 3 ʇʆʃʆɺʓɽ ʈɸɿʃʀʏʀʗ ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʀɿʄɽʅɽʅʀʁ ʀʄʄʋʅʅʆʁ 

ʉʀʉʊɽʄʓ ʀ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ ʋ ʅʆɺʆʈʆɾɼɽʅʅʓʍ ʂʈʓʉ ɺʀʉʊɸʈ ʇʈʀ 

ʕʅɼʆʊʆʂʉʀʅɽʄʀʀ......................................................................................................................... 65 

3.1 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ .............................................. 65 

3.2 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ............................................ 74 

3.3 ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ .............. 83 

3.4 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 102 

ɻʣʘʚʘ 4 ʇʆʃʆɺʓɽ ʈɸɿʃʀʏʀʗ ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʀɿʄɽʅɽʅʀʁ ʀʄʄʋʅʅʆʁ 

ʉʀʉʊɽʄʓ ʀ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ ʋ ʂʈʓʉ ɺʀʉʊɸʈ ʇʈɽʇʋɹɽʈʊɸʊʅʆɻʆ 

ʇɽʈʀʆɼɸ ʇʈʀ ʕʅɼʆʊʆʂʉʀʅɽʄʀʀ.......................................................................................... 108 

4.1 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ 

ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ ........................................................................ 108 

4.2 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ 

ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ ..................................................................... 124 

4.3 ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ .............. 139 

4.4 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 161 

ɻʣʘʚʘ 5 ʇʆʃʆɺʓɽ ʈɸɿʃʀʏʀʗ ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʀɿʄɽʅɽʅʀʁ ʀʄʄʋʅʅʆʁ 

ʉʀʉʊɽʄʓ ʀ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ ʋ ʇʆʃʆɺʆɿʈɽʃʓʍ ʂʈʓʉ ɺʀʉʊɸʈ ʇʈʀ 

ʕʅɼʆʊʆʂʉʀʅɽʄʀʀ....................................................................................................................... 168 

5.1 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ................................. 168 

5.2 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 187 



3 

 

 

5.3 ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ........................................................... 190 

5.3.1 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ 

ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ........................................................................................ 191 

5.3.2 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ 

ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ...................................................................................... 209 

5.3.3 ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ..................................... 227 

5.3.4 ʆʙʩʫʞʜʝʥʠʝ ....................................................................................................................... 255 

ɻʣʘʚʘ 6 ʇʆʃʆɺʓɽ ʈɸɿʃʀʏʀʗ ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʀɿʄɽʅɽʅʀʁ ʀʄʄʋʅʅʆʁ 

ʉʀʉʊɽʄʓ ʀ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ, ʀʅɼʋʎʀʈʆɺɸʅʅʆɻʆ ɺʓʉʆʂʆʁ ɼʆɿʆʁ 

ʃʇʉ, ʋ ʇʆʃʆɺʆɿʈɽʃʓʍ ʂʈʓʉ ɺʀʉʊɸʈ .................................................................................. 261 

6.1 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ........................................................................................... 261 

6.2 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ......................................................................................... 272 

6.3 ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ........................................................... 284 

6.4 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 298 

6.5 ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʜʦʟʳ ʃʇʉ .................................................................................................... 301 

6.6. ʆʙʩʫʞʜʝʥʠʝ ......................................................................................................................... 316 

ɻʣʘʚʘ 7 ʄʆʈʌʆʃʆʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʀɿʄɽʅɽʅʀʗ ʀʄʄʋʅʅʆʁ ʉʀʉʊɽʄʓ ʀ 

ʆʉʆɹɽʅʅʆʉʊʀ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ ʋ ʇʆʃʆɺʆɿʈɽʃʓʍ ʉɸʄʆʂ ʂʈʓʉ 

ɺʀʉʊɸʈ ɺ ʆʊɼɸʃɽʅʅʓɽ ʉʈʆʂʀ ʇʆʉʃɽ ʆɺɸʈʀʕʂʊʆʄʀʀ .............................................. 321 

7.1 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʫ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚ 

ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʚʘʨʠʵʢʪʦʤʠʠ .................................................................................. 321 

7.2 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʚʘʨʠʵʢʪʦʤʠʠ ................................ 329 

7.3 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 361 

ɻʣʘʚʘ 8 ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʀɿʄɽʅɽʅʀʗ ʀʄʄʋʅʅʆʁ ʉʀʉʊɽʄʓ ʀ 

ʆʉʆɹɽʅʅʆʉʊʀ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ ʋ ʇʆʃʆɺʆɿʈɽʃʓʍ ʉɸʄʎʆɺ ʂʈʓʉ 

ɺʀʉʊɸʈ ɺ ʆʊɼɸʃɽʅʅʓɽ ʉʈʆʂʀ ʇʆʉʃɽ ʆʈʍʀʕʂʊʆʄʀʀ ................................................. 366 

8.1 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʦʪʜʘʣʝʥʥʳʝ 

ʩʨʦʢʠ ʧʦʩʣʝ ʦʨʭʠʵʢʪʦʤʠʠ ......................................................................................................... 366 

8.2 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʨʭʠʵʢʪʦʤʠʠ

 ..................................................................................................................................................... 375 

8.3 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 408 

ɻʣʘʚʘ 9 ɺʆɿʈɸʉʊʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʇʆʃʆɺʓɽ ʈɸɿʃʀʏʀʗ 

ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʀɿʄɽʅɽʅʀʁ ʀʄʄʋʅʅʆʁ ʉʀʉʊɽʄʓ ʀ 

ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ ʇʈʀ ʕʅɼʆʊʆʂʉʀʅɽʄʀʀ ................................................... 415 



4 

 

 

9.1 ɺʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ........................................................................ 415 

9.2 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 426 

9.3 ɺʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ....................................................................... 430 

9.4 ʆʙʩʫʞʜʝʥʠʝ .......................................................................................................................... 438 

ɻʣʘʚʘ 10 ɿɸʂʃʖʏɽʅʀɽ .................................................................................................................. 444 

ɺʳʚʦʜʳ ................................................................................................................................................ 458 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ .......................................................................... 461 

 

  



5 

 

 

ˏˏ˒ˑ˒˚˕˒ 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʘʪʫʩ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ï ʵʥʜʦʢʨʠʥʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ 

ʥʝʨʚʥʦʡ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʷʜʫ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʭ ʪʝʯʝʥʠʝ 

(Regitz-Zagrosek V. et al.,2006; Ober C. et al., 2008; Arnold A.P., 2010; Voskuhl R., 2011). ʇʦʣʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʘʥʪʠʛʝʥʥʦʡ 

ʩʪʠʤʫʣʷʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʢʘʨʠʦʪʠʧʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠ ̫ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʥʘ ʨʝʮʝʧʪʦʨʳ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ. ʍ-ʭʨʦʤʦʩʦʤʘ ʢʦʜʠʨʫʝʪ ʙʦʣʝʝ ʯʝʤ 1100 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʛʝʥʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ (Fish E.N., 2008). 

ɻʝʥʦʪʠʧ XX ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʨʦʷʚʣʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ, ʥʦ ʧʦʚʳʰʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝ (ʤʦʟʘʠʯʥʦʩʪʴ) ʨʝʘʢʮʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʩʘʤʦʢ (Burgoyne P.S. et al., 2001, Arnold A.P., 2017). ʄʫʪʘʮʠʠ Y-ʭʨʦʤʦʩʦʤʳ 

ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʥʘʨʫʰʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, NK ʠ iNKT ʢʣʝʪʦʢ, ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʚʳʟʚʘʥʥʦʛʦ ʚʠʨʫʩʦʤ ʢʦʢʩʘʢʠ ɺ3 ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʠʦʢʘʨʜʠʪʘ 

ʫ ʩʘʤʮʦʚ ʤʳʰʝʡ, ʘ ʫ ʯʝʣʦʚʝʢʘ ï ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ɺʀʏ-ʠʥʬʝʢʮʠʠ (Case L.K., 

Teuscher C., 2015). ʇʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʦʢʘʟʳʚʘʶʪ ʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʝʛʦ ʚʳʨʘʞʝʥʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʩʪʨʦʛʝʥʳ ʘʢʪʠʚʠʨʫʶʪ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʩʪʦʩʪʝʨʦʥ ʦʢʘʟʳʚʘʝʪ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʦʥʦʝ ʜʝʡʩʪʚʠʝ (Foo 

Y.Z. et al., 2016; Roved J. et al., 2017). ɺ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ ʯʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʤʫʞʯʠʥ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ (Klein S.L., Flanagan 

K.L., 2016). 

ɺ ʦʪʚʝʪ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʨʘʟʣʠʯʥʳʤʠ ʵʢʟʦʛʝʥʥʳʤʠ ʠ ʵʥʜʦʛʝʥʥʳʤʠ ʘʛʝʥʪʘʤʠ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʦʩʧʘʣʝʥʠʝ ï ʩʣʦʞʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʨʝʘʢʮʠʷ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʇʨʠ 

ʚʦʩʧʘʣʝʥʠʠ ʚ ʪʢʘʥʷʭ ʨʘʟʚʠʚʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʚʳʨʘʞʝʥʥʳʤ ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ ʠʣʠ ʩʠʩʪʝʤʥʳʤʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ (ʄʦʚʝʪ ɻ.ɿ., 1975; ʏʝʨʥʫʭ ɸ.ʄ., 1979; ʉʝʨʦʚ ɺ.ɺ., ʇʘʫʢʦʚ ɺ.ʉ., 

1995). ʉʠʩʪʝʤʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚʳʟʚʘʥʥʳʭ ʧʘʪʦʛʝʥʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʠ ʚʠʨʫʩʘʤʠ, 

ʘ ʪʘʢʞʝ ʧʨʠ ʦʞʦʛʘʭ, ʦʙʰʠʨʥʳʭ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʷʭ ʪʢʘʥʝʡ ʠ ʜʨ. ʃʠʪʝʨʘʪʫʨʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʷʭ ʪʷʞʝʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʩʝʧʩʠʩʘ, ʧʨʦʪʠʚʦʨʝʯʠʚʳ (George R.L. et al., 2003; Endo 

Y. et al., 2005; Davis D.P. et al., 2006; Coimbra R. et al., 2003; Frink M. et al., 2007). ʇʦ ʜʘʥʥʳʤ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ M.K. Angele et al. (2006) ʠ S.L. Klein ʠ K.L. Flanagan (2016), ʞʝʥʱʠʥʳ 
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ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ ʚ ʤʝʥɹh ʝʡ ʤʝʨʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʢ ʨʘʟʚʠʪʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʠʥʬʝʢʮʠʡ. ʊʘʢ ʧʦʢʘʟʘʪʝʣʴ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʩʝʧʩʠʩʝ ʫ ʞʝʥʱʠʥ ʩʦʩʪʘʚʣʷʝʪ 74%, ʘ ʫ ʤʫʞʯʠʥ ï 

31% (Schrºder J. et al., 1998; Knºferl M.W. et al., 2002), ʘ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʧʩʠʩʦʤ ʫ 

ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

(Beery T.A., 2003). ʆʜʥʘʢʦ R. Coimbra et al. (2003) ʠ M. Frink et al. (2007) ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʧʦʣʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪʳ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʶʜʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. ɺʦʟʤʦʞʥʦ, ʧʨʠʯʠʥʘʤʠ ʵʪʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʨʘʩʪʦʤ, 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʛʨʫʧʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, 

ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʪʝʨʘʧʠʠ, ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ (Klein S.L., Flanagan K.L., 

2016; Matter M.L. et al., 2017).  

ʆʜʥʦʡ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʩʪʝʤʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʦʩʧʘʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ (ʃʇʉ) 

ʵʥʜʦʪʦʢʩʠʥʝʤʠʷ. ʃʇʉ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʩʝʧʩʠʩʘ (ʇʠʩʘʨʝʚ 

ɺ.ɹ. ʠ ʩʦʘʚʪ., 2008; Mayr F.B. et al., 2014). ʇʦʵʪʦʤʫ ʵʪʘ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʣʦʚʳʭ ʠ ʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʨʘʟʥʦʡ ʪʷʞʝʩʪʠ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʩʠʩʪʝʤʥʳʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʪʠʤʫʩ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʨʘʟʥʦʡ ʪʷʞʝʩʪʠ ʚ ʪʠʤʫʩʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ, ʚʘʨʴʠʨʫʶʱʘʷ ʦʪ ʛʠʧʝʨʧʣʘʟʠʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ 

ʝʛʦ ʦʧʫʩʪʦʰʝʥʠʷ (ʄʘʢʘʨʦʚʘ ʆ.ɺ. ʠ ʩʦʘʚʪ., 2017; Billard M.J. et al., 2011; Solti I. et al., 2015; Zhou 

Y.J. et al., 2016). ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫ ʢʨʳʩ ʠ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʯʝʣʦʚʝʢʘ 

ʚʳʷʚʣʝʥʳ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʦʨʤʝ 

(ʉʠʤʦʥʦʚʘ ɽ.ʖ. ʠ ʩʦʘʚʪ., 2012; ʉʠʤʦʥʦʚʘ ɽ.ʖ. ʠ ʩʦʘʚʪ., 2014; Araki T. et al., 2016). ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʦʟʨʘʩʪʥʘʷ ʠʥʚʦʣʶʮʠʷ ʪʠʤʫʩʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʫ ʤʫʞʯʠʥ, ʘ ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʠ ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʩʘʤʦʢ ʰʠʨʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ (ʉʠʤʦʥʦʚʘ ɽ.ʖ. ʠ ʩʦʘʚʪ., 2012; ʉʠʤʦʥʦʚʘ ɽ.ʖ. ʠ 

ʩʦʘʚʪ., 2014; Araki T. et al., 2016). ʆʜʥʘʢʦ ʨʘʙʦʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ, ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʀʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ 

ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʥʝ ʩʦʦʪʥʝʩʝʥʳ ʩ ʧʦʣʦʤ, 

ʚʦʟʨʘʩʪʦʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʮʠʪʦʢʠʥʦʚʳʤ 

ʧʨʦʬʠʣʝʤ, ʘ ʪʘʢʞʝ ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʚ 

ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘʭ ʚʘʨʴʠʨʫʝʪ. ʊʘʢʞʝ ʩ ʚʦʟʨʘʩʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʪʘʥʦʚʣʝʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ 

ʠʤʤʫʥʠʪʝʪʘ (Walker J.M., Slifka M.K., 2010). ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʣʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʚ ʥʦʨʤʝ ʠ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʘʩʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʝʨʠʦʜʘ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ 

ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʜʨʫʛʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ, ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ (ʉʠʤʦʥʦʚʘ ɽ.ʖ. ʠ ʩʦʘʚʪ., 2014; Kollmann T.R. et al., 2012; OôConnor T.J. et al., 

2014;).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʷʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ ʬʨʘʛʤʝʥʪʘʨʥʳ. ɺ ʢʣʠʥʠʯʝʩʢʠʭ 

ʨʘʙʦʪʘʭ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʯʘʩʪʦʪʳ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʚʳʭ ʠ ʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʪʝʯʝʥʠʷ 

ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜ r ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʠʮ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʠʪʴ ʧʦʣʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠ ̫ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʵʥʜʦʪʦʢʩʠʥʝʤʠʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʪʠʤʫʩʝ ʠ ʩʝʣʝʟʝʥʢʝ, ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ, 

ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣ ɹʠ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʝ 15 ʤʛ/ʢʛ. 

2. ʀʟʫʯʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʪʠʤʫʩʝ ʠ ʩʝʣʝʟʝʥʢʝ, ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ, 

ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣ ɹʠ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 

ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʝ 15 ʤʛ/ʢʛ. 

3. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʪʠʤʫʩʝ ʠ 

ʩʝʣʝʟʝʥʢʝ, ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ, ʧʨʦʛʝʩʪʝʨʦʥʘ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʠ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ ʠ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 
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ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʧʨʠ ʚʚʝʜʝʥʠʠ ʃʇʉ ʚ 

ʜʦʟʝ 1,5 ʤʛ/ʢʛ ʚ ʬʘʟʫ ʧʨʦʵʩʪʨʫʩʘ ʠ ʜʠʵʩʪʨʫʩʘ. 

4. ʆʮʝʥʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʪʠʤʫʩʝ ʠ ʩʝʣʝʟʝʥʢʝ, ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ, 

ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣ ɹʠ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʘʭ 1,5 ʠ 15 ʤʛ/ʢʛ. 

5. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʪʠʤʫʩʝ ʠ ʩʝʣʝʟʝʥʢʝ, ʩʦʜʝʨʞʘʥʠʷ ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, 

ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ, ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ, ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ, ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʝ 15 ʤʛ/ʢʛ. 

6. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʪʠʤʫʩʝ ʠ ʩʝʣʝʟʝʥʢʝ, ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ, ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣ ɹʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʝ 1,5 ʤʛ/ʢʛ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʘʩʪʨʘʮʠʠ. 

7. ɺʳʷʚʠʪʴ ʚʦʟʨʘʩʪʥʳʝ ʠ ʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʩ ʧʦʤʦʱʴʶ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʤʤʫʥʥʳʡ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ɺʧʝʨʚʳʝ ʥʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʚʚʝʜʝʥʠʝʤ 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ, ʚʳʷʚʣʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʠ ʧʦʣʦʚʳʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ï ʣʝʛʢʠʭ ʠ ʧʝʯʝʥʠ. ɺʦ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ - ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ.  

ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ ʦʧʨʝʜʝʣʷʝʪ 

ʪ̫ ʞʝʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ. ʅʘ ʬʦʥʝ ʠʭ ʥʠʟʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʫ ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʠ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʘʩʪʨʘʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʢɻʩʩʫʜʘʪʠʚʥʦ-

ʘʣʴʪʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪʩʷ ʩ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ 

ʠʥʚʦʣʶʮʠʝʡ ʪʠʤʫʩʘ ʠ ʩʥʠʞʝʥʠʝʤ ex vivo ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ. ɺʳʩʦʢʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ 

ʠ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʚʠʪʠʝ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʦʪʚʝʪʘ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʥʠʟʢʘʷ ʜʦʟʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ ʚʳʟʳʚʘʝʪ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʠ ʘʣʴʪʝʨʘʪʠʚʥʳʝ ʚ ʧʝʯʝʥʠ, 

ʘʢʮʠʜʝʥʪʘʣʴʥʫʶ ʠʥʚʦʣʶʮʠʶ ʪʠʤʫʩʘ, ʵʥʜʦʪʦʢʩʠʥʝʤʠʶ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʀʃ-2, 
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ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʣʷʨʠʟʘʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ1-ʪʠʧʫ. ɺʳʩʦʢʘʷ ʜʦʟʘ 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ ʥʠʚʝʣʠʨʫʝʪ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥr ʭ ʨʝʘʢʮʠʡ ʠ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʥʠʞʝʥʠʝ 

ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ - ʀʃ-2, ʀʃ-4, ʀʌʅ-ɔ, ʌʅʆ-Ŭ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ ï ʭʝʣʧʝʨʦʚ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʠ 

ʨʝʛʫʣʷʪʦʨʥʳʭ.  

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʪʠʤʫʩʘ ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ ʚʳʩʦʢʦʡ ʜʦʟʳ 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ 

ʠʥʚʦʣʶʮʠʝʡ: ʚ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʠ ʧʦʣʦʚʦʟʨʝʣʦʤ ʧʝʨʠʦʜʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʫ ʩʘʤʮʦʚ ʚ 

ʪʠʤʫʩʝ ʚʳʷʚʣʝʥʘ ʚʳʨʘʞʝʥʥʘʷ ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ ʩ ʠʥʚʝʨʩʠʝʡ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʘʥʥʝʢʩʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ; 

ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚʳʨʘʞʝʥʥʦʩʪʴ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ ʠʥʚʦʣʶʮʠʠ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʦʟʨʘʩʪʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ 

ʚʳʩʦʢʘʷ ʜʦʟʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ ʚʳʟʳʚʘʝʪ ʛʠʧʝʨʧʣʘʟʠʶ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʜʫʢʮʠʠ ex vivo ʌʅʆ-Ŭ, ʀʌʅ-ɔ ʠ ʀʃ-2 ʫ ʩʘʤʦʢ, ʘ ʫ ʩʘʤʮʦʚ ï ʩ ʧʦʚʳʰʝʥʠʝʤ ʌʅʆ-Ŭ ʠ ʀʃ-2. 

ʅʠʟʢʘʷ ʜʦʟʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʧʨʠʚʦʜʠʪ ʢ çʦʧʫʩʪʦʰʝʥʠʶè ʊ-ʟʘʚʠʩʠʤʦʡ 

ʇɸʃʄ-ʟʦʥʳ ʠ ʛʠʧʝʨʧʣʘʟʠʠ ɺ-ʟʦʥʳ, ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʫ ʩʘʤʦʢ, ʯʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʜʫʢʮʠʠ ex vivo ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʀʃ-6, ʀʌʅ-ɔ, ʌʅʆ-Ŭ, ʘ ʪʘʢʞʝ ʀʃ-12 ʠ ʀʃ-2, 

ʧʦʣʷʨʠʟʫʶʱʠʭ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ1-ʪʠʧʫ. 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʅʘ ʤʦʜʝʣʠ ʵʥʜʦʪʦʪʦʢʩʠʥʝʤʠʠ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ, ʫʩʪʘʥʦʚʣʝʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʣʦʚʳʭ ʠ ʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʫʧʧʦʡ ʨʠʩʢʘ ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʝʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ, ʚ ʢʦʪʦʨʦʤ 

ʚʳʷʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ï ʧʝʯʝʥʠ ʠ 

ʣʝʛʢʠʭ, ʯʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩʦ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ ʀʃ-2, ʀʃ-4, ʌʅʆ-Ŭ 

ʠ ʀʌʅ-ɔ ʠ ʯʠʩʣʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʢʘʢ ʫ ʩʘʤʦʢ, ʪʘʢ ʠ ʫ ʩʘʤʮʦʚ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʦʢʘʟʳʚʘʶʪ 

ʠʤʤʫʥʦʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʥʠʟʢʠʝ, ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʘʩʪʨʘʮʠʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ 

ɺʠʩʪʘʨ, ʫʩʫʛʫʙʣʷʶʪ ʪʝʯʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʠʮ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. 
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ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.03.04 ʢʣʝʪʦʯʥʘʷ 

ʙʠʦʣʦʛʠʷ, ʮʠʪʦʣʦʛʠʷ, ʛʠʩʪʦʣʦʛʠʷ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʘʤ 5, 6.  

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʠ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʩʦʩʧʦʩʪʘʚʣʝʥʠʷ ʩ ʜʘʥʥʳʤʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ, 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʚʝʜʝʥ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʘʥʪʠʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʙʳʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. ɺ ʨʘʙʦʪʝ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ in vivo ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʠ ʧʦʩʪʢʘʩʪʨʘʮʠʦʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʫ ʢʨʳʩ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ: ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʧʨʦʪʦʯʥʘʷ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʷ, ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ, 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠ ʣʦʛʠʯʥʳʤ ʠʟʣʦʞʝʥʠʝʤ 

ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʨʝʰʝʥʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, 

ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʫʧʧ 

ʩʨʘʚʥʝʥʠʷ, ʘʜʝʢʚʘʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʨʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʠʭ ʩ ʜʘʥʥʳʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ ʥʘ 1 ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ  çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʥʦʡ ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡè, 

(ɽʛʠʧʝʪ, ʛ.ʉʘʬʘʛʘ, 2010 ʛ.), X ʂʦʥʛʨʝʩʩʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʤʦʨʬʦʣʦʛʦʚ (ʗʨʦʩʣʘʚʣʴ, 

2010 ʛ.), IV  ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʎʠʪʦʤʦʨʬʦʤʝʪʨʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ 

ʙʠʦʣʦʛʠʠ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳè (ʄʦʩʢʚʘ, 2011 ʛ.), XIV  ɺʩʝʨʦʩʩʠʡʩʢʦʤ 

ʥʘʫʯʥʦʤ ʬʦʨʫʤʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɼʥʠ ʠʤʤʫʥʦʣʦʛʠʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2011 ʛ.), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʤʦʨʬʦʛʝʥʝʟʘ ʚ 

ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠè (ʄʦʩʢʚʘ, 2012 ʛ.), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʤʦʨʬʦʛʝʥʝʟʘ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠè (ʄʦʩʢʚʘ, 2014 ʛ.), XV ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦʤ 

ʬʦʨʫʤʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɼʥʠ ʠʤʤʫʥʦʣʦʛʠʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2015 ʛ.), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʦʨʬʦʛʝʥʝʟʘè, 

(ɺʦʨʦʥʝʞ, 12-13 ʥʦʷʙʨʷ 2015 ʛ.), 27th European Congress of Pathology (Belgrad, Serbia, 2015 ʛ.), 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʤʦʨʬʦʛʝʥʝʟʘ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠè 

(ʄʦʩʢʚʘ, 2016 ʛ.), ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɼʦʩʪʠʞʝʥʠʷ 
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ʠ ʠʥʥʦʚʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠè (ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, 2016 ʛ.), V ʉʲʝʟʜʝ ʈʦʩʩʠʡʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʦʚ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ (ʏʝʣʷʙʠʥʩʢ, 2017 ʛ.).  

ʃʠʯʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʦʙʦʙʱʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʜʛʦʪʦʚʢʝ 

ʧʫʙʣʠʢʘʮʠʡ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʜʨʝʥʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʢʘʬʝʜʨʝ ʢʣʝʪʦʯʥʦʡ ʙʠʦʣʦʛʠʠ ʠ 

ʛʠʩʪʦʣʦʛʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʅʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʚʳʩʦʢʦʡ ʜʦʟʦʡ ʃʇʉ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʠ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʩʘʤʮʦʚ ʢʨʳʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ï ʧʝʯʝʥʠ ʠ ʣʝʛʢʠʭ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥ.r ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʫ ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ 

ʦʧʨʝʜʝʣʷʝʪ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʚʳʨʘʞʝʥʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʝʡ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠ ̫ʵʩʪʨʘʜʠʦʣʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʮʦʚ ʦʧʦʩʨʝʜʫʝʪ ʧʦʣʷʨʠʟʘʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ1-ʪʠʧʫ.  

2. ɺ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʫ ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʥʘ ʬʦʥʝ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ 

ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʩʠʩʪʝʤʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʳ, ʠ ʦʥʠ 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʚʳʨʘʞʝʥʥʦʡ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ 

ʠʥʚʦʣʶʮʠʝʡ ʪʠʤʫʩʘ, ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʪʠʤʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʝʤ 

ʯʠʩʣʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʧʦʜʘʚʣʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ 

ʊʭ1-, ʊʭ2-ʮʠʪʦʢʠʥʦʚ. 

3. ʇʨʠ ʵʥʜʦʪʦʢʩʠʥʝʤʠʠ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʥʠʟʢʦʡ ʜʦʟʦʡ ʃʇʉ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʝʨʦʠʜʥʳʭ 

ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʫ ʦʚʘʨʠ- ʠ ʦʨʭʠʵʢʪʦʤʠʨʦʚʘʥʥʳʭ ʢʨʳʩ ʫʩʫʛʫʙʣʷʶʪ ʧʨʦʷʚʣʝʥʠʷ ʩʠʩʪʝʤʥʳʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ.  

4.  ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʡ ʚʳʩʦʢʘʷ ʜʦʟʘ ʃʇʉ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ʥʠʚʝʣʠʨʫʝʪ ʧʦʣʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʢʘʢ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʪʘʢ ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 

ʇʫʙʣʠʢʘʮʠʠ: ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 26 ʨʘʙʦʪ, ʠʟ ʥʠʭ 13 ʩʪʘʪʝʡ ʚ 

ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʧʨʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʢʪʦʨʩʢʠʭ 

ʠ ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ, 1 ʩʪʘʪʴʷ ʚ ʨʝʮʝʥʟʠʨʫʝʤʦʤ ʞʫʨʥʘʣʝ ʠ 12 ʧʫʙʣʠʢʘʮʠʡ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʲʝʟʜʦʚ. 
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ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 508 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ, ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ ʠ ʩʧʠʩʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʈʘʙʦʪʘ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 122 ʨʠʩʫʥʢʘʤʠ ʠ 185 ʪʘʙʣʠʮʘʤʠ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 

650 ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʥʠʭ 33 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 617 ʟʘʨʫʙʝʞʥʳʭ. 
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ː̌́̃́ ρ ̨ ˎ˔˛˝ ˘˕˟˒˝ˍ˟ˠ˝˨ 

˜˛˘˛ˏ˨˒ ˕ ˏ˛˔˝ˍ˞˟˚˨˒ ˝ˍ˔˘˕ˤ˕ˬ ˞˕˞˟˒˙˚˨ˢ ˜˝˛ˬˏ˘˒˚˕˖ 
ˏ˛˞˜ˍ˘˕˟˒˘˩˚˨ˢ ˝˒ˍ˗ˣ˕˖ ˕ ˕˙˙ˠ˚˚˛ː˛ ˛˟ˏ˒˟ˍ 

1.1 ˜̜̏̌̏̃̆ ̘̠̑́̈̌̉̉ ̠̜̖̑̆̄̔̌̓̏̑̎ ̖̍̆́̎̉̈̍̏̃ ̉̍̍̔̎̎̏̄̏ ̏̓̃̆̓́ 
ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʨʠʦʪʠʧʦʤ, ʘ ʠʤʝʥʥʦ ʫʨʦʚʥʝʤ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤʘʭ, ʘ ʪʘʢʞʝ 

ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ. 

ʈʦʣʴ ʢʘʨʠʦʪʠʧʘ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 

ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʥʘ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤʘʭ. ɻʝʥʳ, ʩʮʝʧʣʝʥʥʳʝ ʩ X ʠ Y-ʧʦʣʦʚʳʤʠ ʭʨʦʤʦʩʦʤʘʤʠ, ʜʝʣʷʪʩʷ ʥʘ 4 ʢʣʘʩʩʘ 

(De Vries G.J. et al., 2002; Arnold A.P., 2011). ʇʝʨʚʳʡ ʢʣʘʩʩ ʧʨʝʜʩʪʘʚʣʝʥ ʛʝʥʘʤʠ Y-ʭʨʦʤʦʩʦʤʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ Sry ʢʦʤʧʣʝʢʩ ʠ ʛʝʥʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʠ ʦʢʘʟʳʚʘʶʱʠʝ ʩʚʦʸ ʜʝʡʩʪʚʠʝ 

ʪʦʣʴʢʦ ʫ ʩʘʤʮʦʚ, (Goodfellow P.N., Lovell-Badge R., 1993; Burgoyne P.S., Mitchell M.J, 2007). ʂʦ 

ʚʪʦʨʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ ʛʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ X-ʭʨʦʤʦʩʦʤʝ, ʢʦʪʦʨʳʝ ʥʝ ʠʥʘʢʪʠʚʠʨʫʶʪʩʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʪʤʝʯʘʝʪʩʷ ʠʭ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʢʩʧʨʝʩʩʠʷ ʚ ʢʣʝʪʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ XX ʭʨʦʤʦʩʦʤʳ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ XY ʢʣʝʪʢʘʤʠ (Berletch J.B. et al., 2010; Carrel L., Willard H.F., 2005). ʊʨʝʪʠʡ ʢʣʘʩʩ 

ʩʦʩʪʘʚʣʷʶʪ ʛʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʚ XX ʢʣʝʪʢʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ XY ʠʟ-ʟʘ çʨʦʜʠʪʝʣʴʩʢʦʛʦ ʠʤʧʨʠʥʪʠʥʛʘè ʠʣʠ 

ʤʦʟʘʠʯʥʦʩʪʠ ʍ-ʭʨʦʤʦʩʦʤʳ. ʏʝʪʚʝʨʪʳʡ ʢʣʘʩʩ ʛʝʥʦʚ ʚʢʣʶʯʘʝʪ ʥʝʢʦʜʠʨʫʝʤʳʝ ʨʝʛʠʦʥʳ ʥʘ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤʘʭ, ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʥʘʢʪʠʚʠʨʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʟʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʝʛʫʣʷʮʠʠ ʛʝʥʦʚ ʥʘ ʜʨʫʛʠʭ ʭʨʦʤʦʩʦʤʘʭ (Jiang 

P.P. et al., 2010; Lemos B. et al., 2010).  

ʉʨʝʜʠ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʧʝʨʚʠʯʥʳʭ ʧʦʣʦʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʦʩʥʦʚʥʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʛʨʫʧʧʘ ʛʝʥʦʚ Sry, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ Y-ʭʨʦʤʦʩʦʤʝ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʩʝʤʝʥʥʠʢʦʚ (Koopman P., 2010). ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ Sry ʢʦʤʧʣʝʢʩʘ, ʛʝʥʳ ʘʫʪʦʩʦʤ ʠ ʍ-ʭʨʦʤʦʩʦʤʳ 

ʠʥʠʮʠʠʨʫʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʛʦʥʘʜ ʧʦ ʞʝʥʩʢʦʤʫ ʪʠʧʫ, ʦʧʨʝʜʝʣʷʷ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʝ ʧʦʣʦʚʳʭ 

ʩʪʝʨʦʠʜʦʚ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ (Chassot A.A. et al., 2008; Dinapoli L., Capel B., 2008). ɻʝʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ Y-ʭʨʦʤʦʩʦʤʝ, ʫʥʠʢʘʣʴʥʳ ʜʣʷ ʩʘʤʮʦʚ ʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʘʤʮʳ ʥʝʩʫʪ ʚʩʝʛʦ ʦʜʥʫ ʍ-ʭʨʦʤʦʩʦʤʫ, ʪ.ʝ. ʦʜʥʫ ʠʟ ʧʘʨʳ 

ʘʣʣʝʣʝʡ, ʠ ʧʦʵʪʦʤʫ ʩʘʤʮʳ ʩʢʣʦʥʥʳ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʩʮʝʧʣʝʥʥʳʤ ʩ ʵʪʦʡ ʭʨʦʤʦʩʦʤʦʡ, ʚʢʣʶʯʘʷ 

ʧʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ ʩʦʩʪʦʷʥʠʷ. ʆʜʥʦ ʠʟ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ï ʵʪʦ X-SCID (ʪʷʞʝʣʦʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʮʝʧʣʝʥʥʦʝ ʩ ʍ-ʭʨʦʤʦʩʦʤʦʡ), ʢʦʪʦʨʦʝ 
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ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʠ ɔ-ʮʝʧʝʡ ʛʝʪʝʨʦʜʠʤʝʨʦʚ ʨʝʮʝʧʪʦʨʦʚ ʢ ʀʃ-2, ʀʃ-4, ʀʃ-7, ʀʃ-9, 

ʀʃ-15 ʠ ʀʃ-21 (Fish E.N., 2008).  

ʍ-ʭʨʦʤʦʩʦʤʘ ʢʦʜʠʨʫʝʪ ʙʦʣʝʝ ʯʝʤ 1100 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʥʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ (Fish E.N., 2008). ʕʪʦ ʨʝʮʝʧʪʦʨʳ ʠ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʥʠʤʠ ʙʝʣʢʠ ï ʨʝʮʝʧʪʦʨʳ ʢ ʘʥʜʨʦʛʝʥʘʤ (androgen receptors ï AR), ʨʝʮʝʧʪʦʨʳ 

ʢ ʠʥʪʝʨʣʝʡʢʠʥʘʤ (ʀʃ)-1, -2,-3, ʪʦʣʣ-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (toll-like receptors ï (TLR) -7, -8; ʙʝʣʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ ï  ʙʝʣʦʢ 1 ʩʫʧʝʨʩʝʤʝʡʩʪʚʘ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ (immunoglobulin 

superfamily member 1 - IGSF1), ʣʠʛʘʥʜ ʨʝʮʝʧʪʦʨʘ CD40 (CD40L), ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʠ 

ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʵʬʬʝʢʪʦʨʳ ï ʢʠʥʘʟʘ ɔ ʠʥʛʠʙʠʪʦʨʘ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ kB (kinase ɔ of inhibitor NF-

kB ï IKKɔ), ʨʝʛʫʣʷʪʦʨʥʳʡ ʬʘʢʪʦʨ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ kB (regulatory factor of NF-kB ï NFkBRF), 

ʧʨʦʪʝʠʥ ʢʠʥʘʟʘ ʉ, ʪʠʧ ʡʦʪʘ (protein kinase C iota type - PRKCi). ɻʝʥʳ Tlr7 ʠ Foxp3 

(ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ - forkhead box P3) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʍ-

ʭʨʦʤʦʩʦʤʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʵʢʩʧʨʝʩʩʠʠ ʤʫʪʘʥʪʥʳʭ ʨʝʮʝʩʩʠʚʥʳʭ ʘʣʣʝʣʝʡ ʵʪʠʭ ʛʝʥʦʚ 

ʫ ʩʘʤʮʦʚ (Plitas G., Rudensky A.Y., 2016). ʉʘʤʢʠ ʥʝʩʫʪ ʧʦ 2 ʘʣʣʝʣʠ ʢʘʞʜʦʛʦ ʛʝʥʘ ʥʘ ʦʙʝʠʭ ʍ-

ʭʨʦʤʦʩʦʤʘʭ, ʭʦʪʷ ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʘ, ʘ ʜʨʫʛʘʷ ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʨʘʥʥʝʡ ʙʣʘʩʪʫʣʳ (Burgoyne P.S. et al., 2001). ʕʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʨʦʷʚʣʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʳʭ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ, ʥʦ ʧʦʚʳʰʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ (ʤʦʟʘʠʯʥʦʩʪʴ) ʨʝʘʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʩʘʤʦʢ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʍ-ʧʦʣʦʚʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʭʦʨʦʰʦ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʧʨʠʤʝʨʝ ʤʫʪʘʮʠʠ ʛʝʥʘ Foxp3, ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ (Wildin 

R.S., Freitas A., 2005). ʕʪʦʪ ʛʝʥ ʢʦʜʠʨʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʨʝʛʫʣʷʪʦʨʥʳʭ T-ʢʣʝʪʦʢ. ʄʫʪʘʮʠʷ ʛʝʥʘ Foxp3 ʧʨʠʚʦʜʠʪ ʢ 

ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʧʦʣʠʵʥʜʦʢʨʠʥʦʧʘʪʠʠ ʠ ʵʥʪʝʨʦʧʘʪʠʠ ʫ ʩʘʤʮʦʚ, ʪʦʛʜʘ ʢʘʢ ʫ 

ʩʘʤʦʢ ʧʦʣʦʚʘʷ ʤʦʟʘʠʯʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʨʘʟʚʠʪʠʝ (Wildin R.S., Freitas A., 2005). 

ɻʝʥʦʪʠʧ (ʍʍ ʠʣʠ XY) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠʥʜʫʮʠʨʫʝʤʦʛʦ ʫ ʤʳʰʝʡ 

ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʵʥʮʝʬʘʣʠʪʘ. ʉʘʤʢʠ, ʫ ʢʦʪʦʨʳʭ ʛʝʥ Sry ʪʨʘʥʩʣʦʮʠʨʦʚʘʥ ʚ ʘʫʪʦʩʦʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʠʭ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʘʤʮʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʨʘʟʚʠʪʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʵʥʮʝʬʘʣʠʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ (Palaszynski K.M. et al., 2005; Smith-Bouvier 

D.L. et al., 2008). ʇʨʠ ʵʪʦʤ ʫ ʤʳʰʝʡ ʩ ʛʝʥʦʪʠʧʦʤ ʍʍSry ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʊʭ2-

ʮʠʪʦʢʠʥʦʚ (ʀʃ-4, ʀʃ-5, ʀʃ-13) ʠ ʫʩʠʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ IL-13RŬ2 ʤʘʢʨʦʬʘʛʘʤʠ ʠ ʜʝʥʜʨʠʪʥʳʤʠ 

ʢʣʝʪʢʘʤʠ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (Smith-Bouvier D.L. 

et al., 2008). 

ʇʦʤʠʤʦ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʨʘʟʣʠʯʠʷ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʛʝʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʥʘ ʘʫʪʦʩʦʤʘʭ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ Wang Y. (2003) ʫ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʛʨʫʧʧʘ 
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ʘʫʪʦʩʦʤʥʳʭ ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʕʢʩʧʨʝʩʩʠʷ ʵʪʠʭ 

ʛʝʥʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʥʳʭ 

ʧʘʪʦʛʝʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʢʦʜʠʨʫʶʪ ʙʝʣʢʠ ʩʫʧʝʨʩʝʤʝʡʩʪʚʘ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʪʘʢʠʝ ʢʘʢ ʛʣʠʢʦʧʨʦʪʝʠʥʳ ʄʅʉ I ʠ II ʢʣʘʩʩʦʚ, ʢʦʤʧʦʥʝʥʪʳ ʊ-ʢʣʝʪʦʯʥʦʛʦ 

ʨʝʮʝʧʪʦʨʘ ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ. ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʘʫʪʦʩʦʤʘʭ ʠ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʤʦʜʫʣʠʨʫʝʪʩʷ ʧʦʣʦʚʳʤʠ ʛʦʨʤʦʥʘʤʠ: ʵʩʪʨʦʛʝʥʳ 

ʫʩʠʣʠʚʘʶʪ, ʘ ʘʥʜʨʦʛʝʥʳ ʧʦʜʘʚʣʷʶʪ ʠʭ ʵʢʩʧʨʝʩʩʠʶ. ʇʦʣʠʤʦʨʬʠʟʤ ʵʪʠʭ ʛʝʥʦʚ ʪʘʢʞʝ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʩʪʝʧʝʥʴ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʅʘʧʨʠʤʝʨ, 

ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ IL-1ɓ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ 

ʛʝʧʘʪʠʪʘ ʉ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʩʠʩʪʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʚʠʨʫʩʘ ʫ ʯʝʣʦʚʝʢʘ (Omran M.H. et al., 2013). 

ʈʦʣʴ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʉʠʥʪʝʟ ʠ ʤʝʪʘʙʦʣʠʟʤ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. ʇʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʫ ʩʘʤʮʦʚ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʤʝʥʥʠʢʘʭ, ʘ ʫ ʩʘʤʦʢ ï ʚ ʷʠʯʥʠʢʘʭ. ʇʦʣʦʚʳʝ ʞʝʣʝʟʳ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ ʠ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʚʠʯʥʦʡ ʪʫʣʦʚʠʱʥʦʡ ʧʦʯʢʠ (Erickson R.P., Blecher S.R., 2004; Lee M.M., 2004). ʂ 4-5 ʥʝʜʝʣʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʝʨʤʠʥʘʪʠʚʥʳʝ ʢʣʝʪʢʠ ʤʠʛʨʠʨʫʶʪ ʠʟ ʩʪʝʥʢʠ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ ʠ 

ʪʫʣʦʚʠʱʥʦʡ ʧʦʯʢʠ, ʘ ʥʘ 6-ʦʡ ʥʝʜʝʣʝ ʦʙʨʘʟʫʶʪ ʛʦʥʘʜʥʳʡ ʚʘʣʠʢ (ʠʥʜʠʬʬʝʨʝʥʪʥʫ  ʁʧʦʣʦʚʫ  ʁ

ʞʝʣʝʟʫ) (Erickson R.P., Blecher S.R., 2004). ʕʤʙʨʠʦʛʝʥʝʟ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʠʥʠʮʠʠʨʫʝʪʩʷ ʛʝʥʘʤʠ 

ʢʦʤʧʣʝʢʩʘ Sry, ʩʪʝʨʦʠʜʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ 1 (steroidogenic factor 1 ï SF-1), ʛʝʥʦʤ, ʢʦʜʠʨʫʶʱʠʤ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ high mobility group HMG (SOX-1), ʠ ʛʝʥʦʤ ʜʦʟʦʟʘʚʠʩʠʤʦʡ ʠʥʚʝʨʩʠʠ 

ʧʦʣʘ 1 (dosage-sensitive sex reversal gene 1 - DAX-1) (Harley V.R. et al., 2003; Park S.Y., Jameson 

J.L., 2005). 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 7-ʦʡ ʥʝʜʝʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʳʷʚʣʷʶʪʩʷ ʧʨʠʤʠʪʠʚʥʳʝ ʩʫʩʪʝʥʪʦʮʠʪʳ (ʢʣʝʪʢʠ ʉʝʨʪʦʣʠ) ʠ 

ʩʧʝʨʤʘʪʦʛʦʥʠʠ. ʉ 8-ʦʡ ʥʝʜʝʣʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʃʝʡʜʠʛʘ ʩʠʥʪʝʟʠʨʫʶʪ 

ʘʥʜʨʦʛʝʥʳ (Aslan A.R. et al., 2004). ʅʘ 14-ʦʡ ʥʝʜʝʣʝ ʛʝʩʪʘʮʠʠ ʤʘʩʩʘ ʩʝʤʝʥʥʠʢʦʚ ʵʤʙʨʠʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 20 ʤʛ, ʘ ʢ ʨʦʞʜʝʥʠʶ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 800 ʤʛ. 

ʊʘʢʞʝ ʢʘʢ ʠ ʩʝʤʝʥʥʠʢʠ, ʷʠʯʥʠʢʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʩ 7-ʦʡ ʥʝʜʝʣʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ (Byskov A.G., Westergaard L.G., 2004). ʇʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ ʦʙʨʘʟʫʶʪʩʷ ʥʘ 18-

ʦʡ ʥʝʜʝʣʝ ʵʤʙʨʠʦʛʝʥʝʟʘ (Fulton N. et al., 2005). ʀʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʛʦʨʤʦʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʢʣʝʪʢʠ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 12-ʦʡ ʥʝʜʝʣʝ ʛʝʩʪʘʮʠʠ, ʠ ʚʦ ʚʨʝʤʷ ʪʨʝʪʴʝʛʦ ʪʨʠʤʝʩʪʨʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʣʝʪʢʠ 

ʪʝʢʠ, ʦʢʨʫʞʘʶʱʠʝ ʬʦʣʣʠʢʫʣʳ, ʫʞʝ ʩʧʦʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ (Mesiano S., Jaffe 
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R.B., 2004). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʘʨʦʤʘʪʘʟʳ ʚ ʢʣʝʪʢʘʭ ʷʠʯʥʠʢʘ ʧʣʦʜʘ, 

ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʠʤʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (Byskov A.G., Westergaard 

L.G., 2004; Mesiano S., Jaffe R.B., 2004). 

ʌʝʪʘʣʴʥʳʝ ʘʥʜʨʦʛʝʥʳ ʠ ʵʩʪʨʦʛʝʥʳ ʥʘ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ ʠʤʝʶʪ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʣʘʮʝʥʪʘʨʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (Diczfalusy E., 2005). ɸʢʪʠʚʥʦʩʪʴ ʮʠʪʦʭʨʦʤʘ P450 (CYP17) ʩ 17Ŭ-

ʛʠʜʨʦʢʩʠʣʘʟʥʦʡ ʠ 17,20-ʣʠʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʨʝʚʨʘʱʝʥʠʝ ʭʦʣʝʩʪʝʨʦʣʘ ʚ 

17Ŭ-OH-ʧʨʝʛʥʝʥʦʣʦʥ, ʚ ʧʣʘʮʝʥʪʝ ʥʝʚʝʣʠʢʘ, ʧʦʵʪʦʤʫ ʵʩʪʨʦʛʝʥʳ ʚ ʧʣʘʮʝʥʪʝ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʠʟ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʥʝʝ ʠʟ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʵʤʙʨʠʦʥʘ (ʈʠʩ. 1.1). 

 

ʈʠʩ. 1.1. ʉʠʥʪʝʟ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʥʘʜʧʦʯʝʯʥʠʢʘʤʠ ʠ ʧʣʘʮʝʥʪʦʡ ʧʣʦʜʘ  

(ʤʦʜʠʬʠʢʘʮʠʷ Guibourdenche J. et al., 2009) 

ɺ ʢʦʨʝ ʥʘʜʧʦʯʝʯʥʠʢʘ ʧʣʦʜʘ ʥʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 3ɓ-ʛʠʜʨʦʢʩʠʩʪʝʨʦʠʜʥʦʡ ʜʝʛʠʜʨʦʛʝʥʘʟʳ (3ɓ-

HSD), ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʪʝʟ ʧʨʦʛʝʩʪʝʨʦʥʘ ʠ 17Ŭ-ʛʠʜʨʦʢʩʠʧʨʦʛʝʩʪʝʨʦʥʘ. ʆʜʥʘʢʦ ʚ 

ʥʘʜʧʦʯʝʯʥʠʢʘʭ ʧʣʦʜʘ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ɼɻʕɸ ʠ ɼɻʕɸ-ʩʫʣʴʬʘʪ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ɸʂʊɻ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʮʠʪʦʭʨʦʤʘ P450 ʩ ʘʨʦʤʘʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ɼɻʕɸ ʠ ɼɻʕɸ-ʩʫʣʴʬʘʪ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʵʩʪʨʦʛʝʥʳ ʚ ʧʣʘʮʝʥʪʝ. ʋ ʩʘʤʮʦʚ, ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʃʝʡʜʠʛʘ ʧʨʦʜʫʮʠʨʫʶʪ ʪʝʩʪʦʩʪʝʨʦʥ ʚ 

ʦʪʚʝʪ ʥʘ ʭʦʨʠʦʥʠʯʝʩʢʠʡ ʛʦʥʘʜʦʪʨʦʧʠʥ ʠ ʃɻ ʥʘ 10-20 ʥʝʜʝʣʝ ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (Aslan A.R. 

et al., 2004).  

ʈʝʮʝʧʪʦʨʳ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʥʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʢʘʭ 

ʇʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʤʦʜʫʣʠʨʫʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ 

ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʤʠʩʷ ʚʩʝʤʠ ʪʠʧʘʤʠ ʢʣʝʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ (Jaillon S. et al., 2017). ʈʝʮʝʧʪʦʨʳ ʢ ʘʥʜʨʦʛʝʥʘʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʢʣʝʪʢʘʭ 

ʫʨʦʛʝʥʠʪʘʣʴʥʦʡ ʤʝʟʝʥʭʠʤʳ ʥʘ 8-ʦʡ, ʘ ʥʘ ʵʧʠʪʝʣʠʠ ï ʥʘ 12-ʦʡ ʥʝʜʝʣʝ ʨʘʟʚʠʪʠʷ (Sajjad Y. et al., 

2004). ʄʝʞʜʫ 8 ʠ 14 ʥʝʜʝʣʷʤʠ ʨʘʟʚʠʪʠʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʦʨʛʘʥʠʟʤʘ ʧʦ ʤʫʞʩʢʦʤʫ 
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ʧʦʣʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʨʝʩʩʠʠ Sry ʛʝʥʦʚ ʥʘ Y-ʭʨʦʤʦʩʦʤʝ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʠʥʪʝʟʘ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ 

ʘʥʪʠʤʶʣʣʝʨʦʚʦʛʦ ʛʦʨʤʦʥʘ (Josso N. et al., 2003).  

ʀʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʨʝʮʝʧʪʦʨʳ ʢ ʘʥʜʨʦʛʝʥʘʤ (Angele M.K. et al., 

2000; Nalbandian G., Kovats S., 2005), ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʪʠʭ 

ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ 

ʤʝʭʘʥʠʟʤʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʘʥʜʨʦʛʝʥʳ ʤʦʜʫʣʠʨʫʶʪ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʪʠʧʘ ʨʝʮʝʧʪʦʨʦʚ ʢ ʘʥʜʨʦʛʝʥʘʤ ï 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ. CD45+ ʣʝʡʢʦʮʠʪʳ ʩʝʣʝʟʝʥʢʠ, ʧʝʯʝʥʠ ʠ ʪʠʤʫʩʘ ʢʨʳʩ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʨʝʮʝʧʪʦʨʳ ʢ ʘʥʜʨʦʛʝʥʘʤ (Butts C.L. et al., 2007). ʊʘʢʞʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʨʝʮʝʧʪʦʨʳ ʢ ʘʥʜʨʦʛʝʥʘʤ ʦʙʥʘʨʫʞʝʥʳ ʠ ʚ ʪʠʤʦʮʠʪʘʭ, ʧʨʠʯʝʤ ʯʠʩʣʦ ʵʪʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʩʦʟʨʝʚʘʥʠʷ ʊ-ʢʣʝʪʦʢ (Viselli S.M. et al., 1995). 

ʄʘʢʨʦʬʘʛʠ, CD4+ ʠ CD8+ ʊ-ʢʣʝʪʢʠ ʠ ɺ-ʢʣʝʪʢʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ (ʚʪʦʨʠʯʥʳʭ) ʦʨʛʘʥʘʭ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʪʘʢ ʞʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʨʝʮʝʧʪʦʨʳ ʢ ʘʥʜʨʦʛʝʥʘʤ (Benten W.P. et al., 

2004). ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʨʝʮʝʧʪʦʨʳ ʥʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʥʘ ʤʘʢʨʦʬʘʛʘʭ ʠ ʊ-ʢʣʝʪʢʘʭ ʩʝʣʝʟʝʥʢʠ (Benten W.P. et al., 2004). 

ʇʦʤʠʤʦ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʝʮʝʧʪʦʨʳ ʢ ʘʥʜʨʦʛʝʥʘʤ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʢʣʝʪʢʘʤʠ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʫ ʤʳʰʝʡ ʠ ʯʝʣʦʚʝʢʘ (Igarashi H. et al., 2001), ʧʨʠʯʝʤ 

ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʯʝʤ ʨʝʮʝʧʪʦʨʳ ʢ ʵʩʪʨʦʛʝʥʘʤ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʪʩʨʦʯʝʥʥʦʝ ʚʦ ʚʨʝʤʝʥʠ ʚʣʠʷʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʩʦʟʨʝʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʣʝʪʦʢ ʢʨʘʩʥʦʛʦ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (Igarashi H. et al., 2001). 

ʕʩʪʨʦʛʝʥʳ ʦʢʘʟʳʚʘʶʪ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʯʝʨʝʟ ʜʚʘ ʪʠʧʘ ʷʜʝʨʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ï ERŬ ʠ ERɓ, 

ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʚ ʧʝʨʠʦʜ 16-23 ʥʝʜʝʣʠ ʛʝʩʪʘʮʠʠ (Brandenberger A.W. et al., 1997; Couse 

J.F., Korach K.S., 1999). ERɓ ɻ ʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʣʝʪʢʘʭ ʩʝʤʝʥʥʠʢʦʚ, ʷʠʯʥʠʢʦʚ, 

ʩʝʣʝʟʝʥʢʠ, ʪʠʤʫʩʘ, ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʯʝʢ ʠ ʢʦʞʠ, ʪʦʛʜʘ ʢʘʢ ERŬ ï ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʤʘʪʢʝ (Brandenberger A.W. et al., 1997; Couse J.F., Korach K.S., 1999). ʅʦʢʘʫʪʠʨʦʚʘʥʠʝ ʧʦ ʜʚʫʤ 

ʪʠʧʘʤ ʨʝʮʝʧʪʦʨʦʚ ʢ ʵʩʪʨʦʛʝʥʘʤ ʫ ʤʳʰʝʡ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ, 

ʦʜʥʘʢʦ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʦʧʣʘʟʠʠ ʤʘʪʢʠ, ʬʘʣʣʦʧʠʝʚʳʭ ʪʨʫʙ, ʚʣʘʛʘʣʠʱʘ 

ʠ ʰʝʡʢʠ ʤʘʪʢʠ (Couse J.F., Korach K.S., 1999).  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʮʝʧʪʦʨʳ ʢ ʵʩʪʨʦʛʝʥʘʤ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʪʠʤʦʮʠʪʳ, ʤʘʢʨʦʬʘʛʠ ʠ ʣʠʤʬʦʮʠʪʳ (Cutolo M. et al., 

2004; Chang C. et al., 2013; Bernardi A.I. et al., 2015; Margaryan S et al., 2017). ɺʩʝ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ ʢʨʦʚʠ, ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ ʠ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʠ 

ʛʨʳʟʫʥʦʚ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ERŬ, ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ERɓ ʨʝʮʝʧʪʦʨʳ (Dulos J. 

et al., 2010). ERŬ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ, ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ, 

ʤʦʥʦʮʠʪʘʤʠ, ʅʂ-ʢʣʝʪʢʘʤʠ ʠ ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (Harkonen P.L., Vaananen H.K., 2006; Barakat R. 
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et al., 2016). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ ʢʣʝʪʢʠ ʢʨʦʚʠ ʠ CD4+ ʊ-ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ 

ʙʦʣʴʰʝʝ ʯʠʩʣʦ ERŬ, ʯʝʤ ERɓ. CD8+ ʊ-ʢʣʝʪʢʠ ʠ ʤʦʥʦʮʠʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʨʝʮʝʧʪʦʨʦʚ 

ʢ ʵʩʪʨʦʛʝʥʘʤ, ʘ ɺ-ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʙʦʣʴʰʝ ERɓ, ʯʝʤ ERŬ (Phiel K.L. et al., 2005). ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʨʝʮʝʧʪʦʨʳ ʢ ʵʩʪʨʦʛʝʥʘʤ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʢʣʝʪʢʘʤʠ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʛʦ ʨʷʜʘ (Carreras E. et al., 2008). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʵʩʪʨʦʛʝʥʦʚ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʦ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ ERŬ ʠ ERɓ 

(Hildebrand F. et al., 2006; Yu H.P. et al., 2006). 

ʆʜʥʠʤ ʠʟ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥʥʳʤ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʷʚʣʷʝʪʩʷ ʧʨʦʛʝʩʪʝʨʦʥ (Klein S.L., Roberts C.W., 2010; Davis S.M. et al., 2017), ʦʜʥʘʢʦ 

ʪʠʧʳ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʨʝʮʝʧʪʦʨʳ ʢ ʧʨʦʛʝʩʪʝʨʦʥʫ, ʠ ʫʩʣʦʚʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʦʥʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ, ʦʩʪʘʶʪʩʷ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʥʳʤʠ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʯʠʩʣʦ 

ʨʝʮʝʧʪʦʨʦʚ ʢ ʧʨʦʛʝʩʪʝʨʦʥʫ ʥʘ ʣʠʤʬʦʮʠʪʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ (Szekeres-

Bartho J. et al., 1990; Aisemberg J. et al., 2013). ʅʝʜʘʚʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʨʝʮʝʧʪʦʨʳ ʢ ʧʨʦʛʝʩʪʝʨʦʥʫ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ ʥʘ ʅʂ-ʢʣʝʪʢʘʭ ʠ 

ʤʘʢʨʦʬʘʛʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ (Khan K.N. et al., 2005; Jones L.A. et al., 2008), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʥʘ ʊ- ʠ ɺ- ʢʣʝʪʢʘʭ ʦʥʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʙʳʣʠ (Arruvito L. et al., 2008). ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʦʛʝʩʪʝʨʦʥ ʠ ʝʛʦ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʘʮʝʧʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʤʦʛʫʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤ (Louw-du 

Toit R. et al., 2014). 

ʀʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ 

ʇʦʣʦʚʳʝ ʩʪʝʨʦʠʜʳ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ, ʪʝʤ ʩʘʤʳʤ ʠʛʨʘʷ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʧʨʠ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ (Heldring N.P.A. et al., 2007; Laffont S. et al., 2017). ɺʦ ʤʥʦʛʠʭ 

ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠ 

ʘʫʪʦʠʤʤʫʥʥʳʭ, ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʥʦʨʤʝ, ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʵʩʪʨʦʛʝʥʳ, ʘʥʜʨʦʛʝʥʳ ʠ ʧʨʦʛʝʩʪʠʥʳ ʤʦʜʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʨʝʘʢʮʠʡ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘ ʪʘʢʞʝ ʛʝʤʦʧʦʵʟ (Rettew J.A. et al., 2008; Giefing-Krºll  C. et al., 2015; Klein 

S.L., Flanagan K.L., 2016).  

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʘʢ ʵʥʜʦʛʝʥʥʳʭ, ʪʘʢ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʠ ʤʦʜʫʣʠʨʫʶʪ 

ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ. ʂ ʵʥʜʦʛʝʥʥʳʤ ʩʪʝʨʦʠʜʥʳʤ 

ʘʥʜʨʦʛʝʥʘʤ ʦʪʥʦʩʷʪ ʪʝʩʪʦʩʪʝʨʦʥ, ʝʛʦ ʘʢʪʠʚʥʳʡ ʤʝʪʘʙʦʣʠʪ ʜʠʛʠʜʨʦʪʝʩʪʦʩʪʝʨʦʥ ʠ 

ʜʝʛʠʜʨʦʵʧʠʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪ (ɼɻʕɸ-ʉ). ʂʦʣʝʙʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʵʩʪʨʘʜʠʦʣʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʩʦʩʪʘʚʣʷʶʪ 5ï15 ʥʛ/ʤʣ ʫ ʤʫʞʯʠʥ ʠ 0,1ï0,8 ʥʛ/ʤʣ ʫ ʞʝʥʱʠʥ (Davison 

S.L., Bell R., 2006). 
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ʂ ʵʥʜʦʛʝʥʥʳʤ ʵʩʪʨʦʛʝʥʘʤ ʦʪʥʦʩʷʪʩʷ ʵʩʪʨʦʥ, 17ɓ-ʵʩʪʨʘʜʠʦʣ ʠ ʵʩʪʨʠʦʣ. ʅʘʠʙʦʣʴʰʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ 17ɓ-ʵʩʪʨʘʜʠʦʣ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 200 ʜʦ 500 ʧʛ/ʤʣ (Askanase A.D., Buyon J.P., 2002), ʫ ʩʘʤʦʢ ʛʨʳʟʫʥʦʚ ï ʦʪ 25ï35 

ʧʛ/ʤʣ ʚ ʬʘʟʝ ʜʠʵʩʪʨʫʩʘ ʜʦ 70ï200 ʧʛ/ʤʣ ʚ ʬʘʟʝ ʵʩʪʨʫʩʘ; ʫ ʩʘʤʮʦʚ ʛʨʳʟʫʥʦʚ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʝʪ 8ï15 ʧʛ/ʤʣ (Walmer D.K. et al., 1992; Couse J.F., Korach K.S., 1999).  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʵʩʪʨʦʛʝʥʦʚ, ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʝʥʱʠʥ 

ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ: ʦʪ 1ï2 ʥʄ ʚ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʜʦ 20ï40 

ʥʄ ʚ ʩʝʢʨʝʪʦʨʥʦʡ ʬʘʟʝ. ʇʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʜʦʩʪʠʛʘʝʪ 100ï500 ʥʄ (Stites D.P., Siiteri P.K., 1983). ʍʦʪʷ ʧʨʦʛʝʩʪʝʨʦʥ ʦʪʥʦʩʷʪ ʢ ʞʝʥʩʢʠʤ 

ʧʦʣʦʚʳʤ ʛʦʨʤʦʥʘʤ, ʫ ʤʫʞʯʠʥ ʵʪʦʪ ʧʨʦʛʝʩʪʠʥ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʠ ʝʛʦ ʫʨʦʚʝʥʴ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʜʦʩʪʠʛʘʝʪ 1ï2 ʥʄ (Oettel M., 

Mukhopadhyay A.K., 2004). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʦ ʚʣʠʷʥʠʶ 

ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʝʛʦ ʥʠʟʢʠʭ 

ʜʦʟ (ʫ ʤʫʞʯʠʥ ʠ ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ) ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (De Man Y.A. et al., 2008). ʅʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʛʝʩʪʝʨʦʥʘ (1ï

10 ʥʄ) ʧʦʜʘʚʣʷʶʪ ʩʝʢʨʝʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʢʨʘʩʥʦʛʦ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʦʪʚʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʃʇʉ (Butts C.L. et al., 2007) ʠ ʚʳʟʳʚʘʶʪ ʘʧʦʧʪʦʟ ʅʂ-

ʢʣʝʪʦʢ (Arruvito L. et al., 2008). ɺ ʦʪʚʝʪ ʥʘ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ ʧʨʦʛʝʩʪʝʨʦʥ, ʘ ʪʘʢʞʝ 

ʛʦʨʤʦʥʘʣʴʥʳʡ ʢʦʥʪʨʘʮʝʧʪʠʚ DMPA (depot medroxyprogesterone acetate, ʜʝʧʦʥʠʨʦʚʘʥʥʳʡ 

ʤʝʜʨʦʢʩʠʧʨʦʛʝʩʪʝʨʦʥ ʘʮʝʪʘʪ), ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʀʌʅ-ɔ ʧʣʘʟʤʘʮʠʪʦʠʜʥʳʤʠ ʜʝʥʜʨʠʪʥʳʤʠ 

ʢʣʝʪʢʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʚʳʩʦʢʠʡ ʨʠʩʢ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʞʝʥʱʠʥ, 

ʧʨʠʥʠʤʘʶʱʠʭ DMPA (Hughes G.C. et al., 2008).  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʣʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ Y.Z. Foo ʠ 

ʩʦʘʚʪʦʨʘʤʠ (2016) ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʝʪʘ-ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʷʥʚʘʨʴ-ʠʶʥʴ 2013 

ʛʦʜʘ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ ʦʢʘʟʳʚʘʝʪ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ, ʪʦʛʜʘ ʢʘʢ 

ʚʣʠʷʥʠʝ ʵʩʪʨʦʛʝʥʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʝʦʜʥʦʟʥʘʯʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʚʢʣʶʯʘʷ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʝʛʦ ʬʦʨʤʫ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ ʦʢʘʟʳʚʘʝʪ ʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʊʭ2- 

ʠ ʊʭ17-ʪʠʧʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʟʘ ʩʯʝʪ ʧʦʜʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʣʠʤʬʦʮʠʪʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ (Yao G.H. et al., 2003; Hepworth M.R. et al., 

2010; Kissick H.T. et al., 2014). ʇʦʩʣʝʜʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʩʚʦʠ ʩʫʧʨʝʩʩʦʨʥʳʝ ʵʬʬʝʢʪʳ, ʦʢʘʟʳʚʘʝʪ ʘʢʪʠʚʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʊʭ1/ʊʭ2 

ʮʠʪʦʢʠʥʦʚ ʫ ʩʘʤʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ (Gir·n-Gonz§lez J.A. et al., 2000; Foo Y.Z. et al., 

2016). ʆʜʥʘʢʦ ʤʝʪʘ-ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ Y.Z. Foo ʠ ʩʦʘʚʪʦʨʘʤʠ (2016), ʚʳʷʚʠʣ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 
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ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʦʢʘʟʳʚʘʝʪ ʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘ J. Roved ʠ ʩʦʘʚʪʦʨʘʤʠ (2017) ʥʝ ʚʳʷʚʠʣʠ ʚʣʠʷʥʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ 

ʧʦʣʷʨʠʟʘʮʠʶ ʊʭ1-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʊʦʛʜʘ ʢʘʢ H.T. Kissick ʠ ʩʦʘʚʪʦʨʳ (2014) ʦʙʥʘʨʫʞʠʣʠ 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʀʌʅ-ɔ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʵʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ (Gir·n-Gonz§lez J.A. et al., 2000; Posma ɽ. et al., 2004; Kissick 

H.T. et al., 2014). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʊʭ1-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʥʝʷʩʥʳʤ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʪʝʩʪʦʩʪʝʨʦʥ ʦʢʘʟʳʚʘʝʪ ʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ (Roved J. et al., 2017). ʕʪʦʪ ʛʦʨʤʦʥ 

ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʮʠʶ ʤʦʥʦʮʠʪʘʤʠ ʀʃ-12, ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʊʭ1-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ (Posma ɽ. et al., 2004), ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʫʢʮʠʶ ʀʃ-1, ʥʦ ʩʥʠʞʘʝʪ ï ʀʃ-6 (Kanda N. et al., 

1996; OôConnor M.-F. et al., 2007). ɼʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʜʝʥʜʨʠʪʥʳʝ 

ʢʣʝʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʠʤʠ ʊʭ2-ʮʠʪʦʢʠʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʀʃ-4, ʀʃ-10 ʠ ʀʃ-

13 ʠ ʊʭ17-ʮʠʪʦʢʠʥʦʚ - ʀʃ-1 ʠ ʀʃ-6, ʧʦʜʘʚʣʝʥʠʠ ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ MHC II ʠ ʢʦ-

ʩʪʠʤʫʣʷʪʦʨʥʳʭ ʤʦʣʝʢʫʣ (Corrales J.J. et al., 2009; Koh Y.T. et al., 2009; Hepworth M.R. et al., 2010). 

ɺʣʠʷʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʛʨʘʥʫʣʦʮʠʪʳ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʝ: ʦʜʥʠʤʠ ʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ 

ʘʢʪʠʚʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʥʝʡʪʨʦʬʠʣʳ (Mayo J.C. et al., 1997; Molloy E.J. et al., 

2003; Chuang K.-H. et al., 2009), ʘ ʜʨʫʛʠʤʠ ï ʥʘʧʨʦʪʠʚ, ʠʥʛʠʙʠʨʫʶʱʝʝ (Bekesi G. et al., 2000). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ ʘʢʪʠʚʠʨʫʝʪ ʘʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʞʠʚʣʝʥʠʶ ʨʘʥ (Haque S.F. et al., 2001; Li  S. et al., 2007). ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ: ʧʦʢʘʟʘʥʦ ʘʢʪʠʚʠʨʫʶʱʝʝ, ʧʦʜʘʚʣʷʶʱʝʝ ʠ ʥʝʡʪʨʘʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʘʜʛʝʟʠʶ ʠ ʤʠʛʨʘʮʠʶ ʣʝʡʢʦʮʠʪʦʚ (Death A.K. et al., 2004; Norata G.D. et 

al., 2006; Cai J.J. et al., 2016). G.D. Norata ʠ ʩʦʘʚʪʦʨʘʤʠ (2006) ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʪʝʩʪʦʩʪʝʨʦʥ-

ʟʘʚʠʩʠʤʦʝ ʩʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʀʃ-6 ʠ TLR4 ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ. 

Foo Y.Z. ʠ ʩʦʘʚʪ. (2016) ʧʨʦʚʝʣʠ ʤʝʪʘ-ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʵʩʪʨʦʛʝʥʳ ʘʢʪʠʚʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʫʧʨʝʩʩʠʨʫʶʪ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʕʩʪʨʘʜʠʦʣ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʊʭ2-ʮʠʪʦʢʠʥʘ ʀʃ-4, ʪʝʤ 

ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʊʭ2-ʣʠʤʬʦʮʠʪʦʚ (Faas ʄ. et al., 2000; Hepworth M.R. et al., 

2010). ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʵʩʪʨʦʛʝʥʳ ʩʪʠʤʫʣʠʨʫʶʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʊʭ1-ʣʠʤʬʦʮʠʪʦʚ (Karpuzoglu ɽ. et al., 2007; Karpuzoglu ɽ. et al., 2009), ʯʪʦ ʥʝ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ Foo Y.Z. ʠ ʩʦʘʚʪʦʨʘʤʠ (2016), ʢʦʪʦʨʳʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ 

38 ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʣʠʷʥʠʶ ʠʥʲʝʢʮʠʡ ʩʫʧʨʘʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʟ ʵʩʪʨʘʜʠʦʣʘ ʥʘ ʠʤʤʫʥʥʳʡ 

ʦʪʚʝʪ, ʫʩʪʘʥʦʚʠʣʠ ʝʛʦ ʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʵʩʪʨʦʛʝʥʳ ʧʦʜʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦ ʊʭ-17 ʪʠʧʫ, ʩʥʠʞʘʷ ʧʨʦʜʫʢʮʠʶ ʀʃ-17 
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(Wang ʉ. et al., 2009; Tyagi ɸ.ʄ. et al., 2012; Chen L.-C. et al., 2015; Chen R.-Y. et al., 2015). ɹʦʣʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʘʢʪʠʚʘʮʠʷ ʊʭ-2 ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʞʝʥʱʠʥ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʦʙ 

ʵʩʪʨʘʜʠʦʣ-ʟʘʚʠʩʠʤʦʡ ʩʪʠʤʫʣʷʮʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɺ-ʢʣʝʪʦʢ ʠ ʧʨʦʜʫʢʮʠʠ ʘʥʪʠʪʝʣ (Kanda N., 

Tamaki K., 1999; Faas ʄ. et al., 2000; Pauklin S. et al., 2009). ʋ ʤʘʢʘʢ-ʨʝʟʫʩʦʚ ʵʩʪʨʦʛʝʥʳ ʧʦʚʳʰʘʶʪ 

ʯʠʩʣʦ ʘʥʪʠʪʝʣ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ɺ-ʢʣʝʪʦʢ ʚ ʬʦʣʣʠʢʫʣʷʨʥʫʶ ʬʘʟʫ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʚ 

ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ (Lu F.X.et al., 2002). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʩʪʨʦʛʝʥʳ ʧʦʣʷʨʠʟʫʶʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ2-ʪʠʧʫ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʨʘʟʚʠʪʠʝ 

ʊʭ1- ʠ ʊʭ17-ʠʤʤʫʥʦʛʦ ʦʪʚʝʪʘ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ (Roved J. et al., 2017). 

ɺʣʠʷʥʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʘ ʨʝʘʢʮʠʠ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʜʦ ʢʦʥʮʘ ʥʝ ʷʩʥʦ, ʦʜʥʘʢʦ ʚ 

ʮʝʣʦʤ, ʦʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʜʝʡʩʪʚʠʝʤ ʵʩʪʨʘʜʠʦʣʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʢʪʠʚʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʀʃ-8, ʩʠʥʪʝʟ 

ʢʦʪʦʨʦʛʦ ʵʩʪʨʘʜʠʦʣʦʤ ʧʦʜʘʚʣʷʝʪʩʷ (Pioli P.A. et al., 2007; Peltier M.R. et al., 2008). ɹʘʢʪʝʨʠʮʠʜʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʢʨʦʬʘʛʦʚ ʦʩʣʘʙʣʷʝʪʩʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʪʦʛʜʘ ʢʘʢ ʵʩʪʨʘʜʠʦʣ, ʥʘʧʨʦʪʠʚ, 

ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ (Chao T.C. et al., 2000; Jones L.A. et al., 2008; Pisetsky 

D.S., Spencer D.M., 2011). ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʤʘʢʨʦʬʘʛʘʤʠ ʢʘʢ ʧʨʦʛʝʩʪʝʨʦʥ, ʪʘʢ ʠ ʵʩʪʨʘʜʠʦʣ 

ʘʢʪʠʚʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʊʭ2- ʠ ʊʭ17-ʨʝʘʢʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʜʝʡʩʪʚʠʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʘ ʜʝʥʜʨʠʪʥʳʝ 

ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʷ ʊʭ17-ʮʠʪʦʢʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʀʃ-1, ʀʃ-6 ʠ ʀʃ-23, ʧʦʜʘʚʣʷʝʪʩʷ, ʦʜʥʘʢʦ 

ʧʨʦʜʫʢʮʠʷ ʊʭ2-ʮʠʪʦʢʠʥʦʚ ʀʃ-10 ʠ ʀʃ-13 ʘʢʪʠʚʠʨʫʝʪʩʷ (Butts C.I. et al., 2007; Hughes G.C., Clark 

E.A., 2007; Kyurkchiev D. et al., 2007; Munoz-Cruz S. et al., 2011; Giefing-Krºll  C. et al., 2015). 

ʇʨʦʛʝʩʪʝʨʦʥ ʩʪʠʤʫʣʠʨʫʝʪ ʤʠʛʨʘʮʠʶ ʥʝʡʪʨʦʬʠʣʦʚ, ʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, 

ʥʘʧʨʦʪʠʚ, ʩʥʠʞʘʝʪʩʷ (Bekesi G. et al., 2000; Cassidy R.A., 2003; Molloy E.J. et al., 2003; Vasiadi M. 

et al., 2006; Belot M.P. et al., 2007a; Belot M.P. et al., 2007b). ɼʝʡʩʪʚʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʘ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʅʂ ʢʣʝʪʢʠ, ʪʨʦʤʙʦʮʠʪʳ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʚʣʠʷʥʠʝʤ ʵʩʪʨʘʜʠʦʣʘ. ʕʬʬʝʢʪʳ 

ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʙʘʟʦʬʠʣʦʚ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ (Roved 

J. et al., 2017). 

ʕʩʪʨʘʜʠʦʣ ʠ ʧʨʦʛʝʩʪʝʨʦʥ ʘʢʪʠʚʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʊʭ2-ʪʠʧ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʩʪʠʤʫʣʠʨʫʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʘʢʪʠʚʠʨʫʷ ʤʘʢʨʦʬʘʛʠ ʠ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʧʨʠ 

ʵʪʦʤ ʧʦʜʘʚʣʷʷ ʧʦʣʷʨʠʟʘʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦ ʊʭ1-ʪʠʧʫ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʯʠʩʣʘ 

ʅʂ ʢʣʝʪʦʢ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʜʫʢʮʠʷ 

ʘʥʪʠʪʝʣ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʊʭ2-ʣʠʤʬʦʮʠʪʦʚ ʫ ʞʝʥʱʠʥ ʚʳʰʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ, ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʊʭ1-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʤʫʞʯʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʞʝʥʱʠʥʘʤʠ (Giltay E.J. et al., 2000; Gir·n-Gonz§lez J.A. et al., 2000; Beagley K.W., Gockel C.M., 

2003; Hepworth M.R. et al., 2010).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʦʧʦʩʨʝʜʫʶʪʩʷ ʢʘʢ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʠʡ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʚ 

ʢʘʨʠʦʪʠʧʝ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʥʘ 
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ʨʝʮʝʧʪʦʨʳ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝʩʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʨʠʩ. 1.2). ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ʫ ʩʘʤʦʢ (ʫ ʞʝʥʱʠʥ ï ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʩʪʨʦʛʝʥʦʚ ʠ ʧʨʦʛʝʩʪʠʥʦʚ 

ʚʘʨʴʠʨʫʝʪ, ʘ ʫ ʩʘʤʮʦʚ ʩʦʜʝʨʞʘʥʠʝ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʥʠʞʝ, ʯʝʤ ʫ ʩʘʤʦʢ, ʯʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʣʠʯʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʧʘʪʦʛʝʥʘʤ, ʪʷʞʝʩʪʠ 

ʪʝʯʝʥʠʷ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʠʨʫʩʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʣʦʚʳʝ ʛʦʨʤʦʥʳ 

ʦʢʘʟʳʚʘʶʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʟʥʦʡ ʩʠʣʳ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʷʷ 

ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʝʛʦ ʧʨʦʷʚʣʝʥʠʡ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʚʳʰʝ ʫ ʩʘʤʦʢ. 

ʆʜʥʘʢʦ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʩ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʨʘʩʪʘ, ʬʘʟʳ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ, 

ʚʦʟʙʫʜʠʪʝʣʷ, ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. 

ρȢς ˏ̜̏̈̑́̒̓̎̆ ̗̝̜̍̏̑̏̔̎̋̉̏̎́̌̎̆̕̕ ̠̉̈̍̆̎̆̎̉ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍  
ʈʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʠ ʚ ʨʘʥʥʝʤ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 

ʧʝʨʠʦʜʘʭ 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʚʫʭ ʪʠʧʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ï 

ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ. ʈʝʘʣʠʟʘʮʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʬʫʥʢʮʠʝʡ 

ʤʥʦʛʠʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ï ʥʝʡʪʨʦʬʠʣʦʚ, ʅʂ ʢʣʝʪʦʢ, ʤʘʢʨʦʬʘʛʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ, ʪʫʯʥʳʭ ʢʣʝʪʦʢ, 

ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʛʫʤʦʨʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ï ʩʠʩʪʝʤʦʡ ʢʦʤʧʣʝʤʝʥʪʘ, ʙʝʣʢʘʤʠ ʦʩʪʨʦʡ 

ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ (ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ, ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʤʠʣʦʠʜ, ʬʘʢʪʦʨʳ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, 

ʃʇʉ-ʩʚʷʟʳʚʘʶʱʠʡ ʙʝʣʦʢ, ʬʘʢʪʦʨ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ PAF ʠ ʜʨ.), ʵʡʢʦʟʘʥʦʠʜʘʤʠ 

(ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʣʝʡʢʦʪʨʠʝʥʳ ʠ ʪʨʦʤʙʦʢʩʘʥʳ), ʮʠʪʦʢʠʥʘʤʠ. ʈʝʘʢʮʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʫʙʧʦʧʫʣʷʮʠʷʤʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ɺ-ʣʠʤʬʦʮʠʪʘʤʠ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ, 

ʘ ʪʘʢʞʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤʠ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ.  

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʣʦʞʥʳʤ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ. ʈʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʝʪʩʷ ʩ 3-4 ʥʝʜʝʣʠ 

ʵʤʙʨʠʦʛʝʥʝʟʘ: ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʷʚʣʷʶʪʩʷ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʘ ʢ 12-ʦʡ ʥʝʜʝʣʝ ʦʥʠ 

ʤʠʛʨʠʨʫʶʪ ʠʟ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ ʚ ʧʝʯʝʥʴ, ʩʝʣʝʟʝʥʢʫ ʠ ʢʦʩʪʥʳʡ ʤʦʟʛ ʧʣʦʜʘ (ʍʣʳʩʪʦʚʘ ɿ.ʉ. ʠ ʜʨ., 

2002; ʊʠʪʦʚʘ ʅ.ɼ., 2007; Chirico G., 2005). 
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ʈʠʩ. 1.2. ʀʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ. ɼʝʡʩʪʚʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʩʫʧʨʘʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʟ ʵʩʪʨʘʜʠʦʣʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʞʝʥʱʠʥ ʚ ʦʚʫʣʷʪʦʨʥʫʶ ʬʘʟʫ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʥʦ ʢʨʘʩʥʳʤ; 

ʜʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫ ʤʫʞʯʠʥ ï ʛʦʣʫʙʳʤ, ʧʨʦʛʝʩʪʝʨʦʥʘ ï ʟʝʣʝʥʳʤ. ʉʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ 

ʘʢʪʠʚʘʮʠʶ/ʧʦʚʳʰʝʥʠʝ (ŷ) ʠʣʠ ʩʫʧʨʝʩʩʠʶ/ʩʥʠʞʝʥʠʝ (Ź) ʯʠʩʣʘ ʢʣʝʪʦʢ, ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ. ɼʂ (DC) ï ʜʝʥʜʨʠʪʥʘʷ 

ʢʣʝʪʢʘ; cDC ï ʤʠʝʣʦʠʜʥʳʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ; pDC ï ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ; 

CCL ï CC-ʭʝʤʦʢʠʥ; CCR ï ʨʝʮʝʧʪʦʨʳ ʭʝʤʦʢʠʥʦʚ; IFN ï ʠʥʪʝʨʬʝʨʦʥ; Ig ï ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ; IL 

ï ʠʥʪʝʨʣʝʡʢʠʥ; NK ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʠʣʣʝʨ; Th ï ʊ-ʭʝʣʧʝʨ (ʊʭ); TLR-4 ï ʪʦʣʣ-ʧʦʜʦʙʥʳʝ 

ʨʝʮʝʧʪʦʨʳ- 4, TNF-Ŭ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ; (Giefing-Krºll  C. et al., 2015) 
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ɿʘʢʣʘʜʢʘ ʪʠʤʫʩʘ ï ʮʝʥʪʨʘʣʴʥʦʛʦ (ʧʝʨʚʠʯʥʦʛʦ) ʦʨʛʘʥʘ ʩʠʩʪʝʤʳ ʠʤʤʫʥʠʪʝʪʘ, ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

7-ʦʡ ʥʝʜʝʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ 7-8 ʥʝʜʝʣʝ ʪʠʤʫʩ ʟʘʧʦʣʥʷʝʪʩʷ ʩʪʚʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ 

ʠʟ ʧʝʯʝʥʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ɺ 8,5 ʥʝʜʝʣʴ ʚ ʥʝʤ ʧʦʷʚʣʷʶʪʩʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʊ-ʢʣʝʪʦʢ, ʠʤʝʶʱʠʝ CD2 ʠ CD7 ʘʥʪʠʛʝʥʳ. ʊ-ʢʣʝʪʢʠ, ʠʤʝʶʱʠʝ ɔŭ ʊ-ʢʣʝʪʦʯʥʳʡ 

ʨʝʮʝʧʪʦʨ (ɔŭTCR), ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʝʘʢʮʠʷʭ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ 

ʨʝʘʣʠʟʫʶʱʠʝ ʨʝʘʢʮʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʊ-ʢʣʝʪʢʠ ʩ ŬɓTCR (Gordon J., Manley N.R., 2011). 

ɹʦʣʴʰʠʥʩʪʚʦ ʊ-ʢʣʝʪʦʢ ʧʣʦʜʘ ʵʢʩʧʨʝʩʩʠʨʫʶʪ CD45RA ï ʤʘʨʢʝʨ ʥʘʠʚʥʳʭ ʊ-ʢʣʝʪʦʢ (Clement L.T. 

et al., 1990). ɺ ʪʠʤʫʩʝ ʫ 14-ʥʝʜʝʣʴʥʦʛʦ ʧʣʦʜʘ ʨʘʟʣʠʯʘʶʪ 2 ʟʦʥʳ: ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʩ ʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʪʠʤʦʮʠʪʦʚ ï ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʟʛʦʚʦʝ, ʛʜʝ ʣʦʢʘʣʠʟʦʚʘʥʳ 

ʟʨʝʣʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (Rezzani R. et al., 2014). ʇʦʩʣʝʜʥʠʝ ʩʠʥʪʝʟʠʨʫʶʪ 

ʛʦʨʤʦʥʳ ʪʠʤʫʩʘ (ʪʠʤʦʟʠʥʳ ʠ ʜʨ.), ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʪʦʨʳʭ ʪʠʤʦʮʠʪʳ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʟʨʝʣʳʝ 

ʊ-ʣʠʤʬʦʮʠʪʳ (Khlystova Z.S. et al., 2000). ʆʥʠ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʘʥʪʠʛʝʥʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

CD2, CD3 ʠ CD4 (ʊ-ʭʝʣʧʝʨʳ) ʠʣʠ CD8 (ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʪʠʬʦʮʠʪʳ), ʘ ʪʘʢʞʝ HLA-ʘʥʪʠʛʝʥʳ 

I ʢʣʘʩʩʘ (Clement L.T. et al., 1990; Palmer A.C., 2011). ɸʥʪʠʛʝʥʳ HLA ï II ʢʣʘʩʩʘ ʠ ʀʃ-2 ʨʝʮʝʧʪʦʨʳ 

ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʊ-ʣʠʤʬʦʮʠʪʘʭ ʧʨʠ ʠʭ ʘʢʪʠʚʘʮʠʠ. ʊ-ʭʝʣʧʝʨʳ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʣʝʪʢʠ, ʦʥʠ 

ʧʨʦʜʫʮʠʨʫʶʪ ʀʃ-2, ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʩʦʟʨʝʚʘʥʠʝ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ. ʂ ʢʦʥʮʫ 3 ʤʝʩʷʮʘ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʪʠʤʫʩʘ ʧʣʦʜʘ ʧʦʷʚʣʷʶʪʩʷ ʪʠʤʠʯʝʩʢʠʝ ʪʝʣʴʮʘ. ʊ-ʣʠʤʬʦʮʠʪʳ 

ʤʠʛʨʠʨʫʶʪ ʠʟ ʪʠʤʫʩʘ ʚ ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʫʶ ʟʦʥʫ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʇɸʃʄ-ʟʦʥʫ ʩʝʣʝʟʝʥʢʠ ʠ 

ʙʘʨʴʝʨʥʳʝ ʦʨʛʘʥʳ. ʕʪʠ ʢʣʝʪʢʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʘʢʮʠʶ 

ʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠʚ ʭʦʟʷʠʥʘ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʘʪʴ ʮʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʊʠʪʦʚʘ ʅ.ɼ., 

2007).  

ʉʝʣʝʟʝʥʢʘ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ 5-ʦʡ ʥʝʜʝʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ; ʣʠʤʬʦʮʠʪʳ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʝʡ ï ʥʘ 11-ʦʡ ʥʝʜʝʣʝ (van de Pavert S.A., Mebius R.E., 2010). ʎʝʥʪʨʘʣʴʥʳʝ 

ʘʨʪʝʨʠʦʣʳ ʚ ʩʝʣʝʟʝʥʢʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ 12-14 ʥʝʜʝʣʝ, ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʚʦʢʨʫʛ 

ʮʝʥʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʦʣ ʟʘʤʝʪʥʳ, ʥʘʯʠʥʘʷ ʩ 17-ʦʡ ʥʝʜʝʣʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʝʤʦʧʦʵʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʘ 5-ʦʤ ʤʝʩʷʮʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʅʘ 22-ʦʡ ʥʝʜʝʣʝ ʚ ʩʝʣʝʟʝʥʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʣʠʤʬʦʮʠʪʳ (ʊʠʪʦʚʘ ʅ.ɼ., 2007; Randall T.D. 

et al., 2008).  

ʅʘ 13-14-ʦʡ ʥʝʜʝʣʝ ʵʤʙʨʠʦʛʝʥʝʟʘ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʘʢ 

ʮʝʥʪʨʘʣʴʥʦʛʦ (ʧʝʨʚʠʯʥʦʛʦ), ʪʘʢ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ (ʚʪʦʨʠʯʥʳʭ) ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ: ʚ ʩʝʣʝʟʝʥʢʝ ʚ ʵʪʠ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ɺ-ʣʠʤʬʦʮʠʪʳ, ʚ ʪʠʤʫʩʝ ʩʦʩʪʘʚ 

ʣʠʤʬʦʮʠʪʦʚ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ï 82-85% ʊ-ʢʣʝʪʦʢ ʠ ʦʢʦʣʦ 1,3% ɺ-ʢʣʝʪʦʢ, ʠ ʦʥ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʚ ʪʠʤʫʩʝ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ (ʍʣʳʩʪʦʚʘ ɿ.ʉ. ʠ ʜʨ., 2002; 

Haddad R. et al., 2006; Zlotoff D.A. et al., 2008).  
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ʅʘʯʘʣʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʦʪʥʦʩʷʪ ʢ 11-12 ʥʝʜʝʣʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʦʥ ʪʘʢʞʝ, 

ʢʘʢ ʩʝʣʝʟʝʥʢʘ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʘʢʪʠʚʥʦ ʟʘʩʝʣʷʝʪʩʷ ʣʠʤʬʦʮʠʪʘʤʠ, ʥʦ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʪʠʭ ʢʣʝʪʦʢ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʝʯʝʥʴ ʧʣʦʜʘ (Battista J.M. et al., 2014). ɿʘʢʣʘʜʢʘ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 4-ʦʤ ʤʝʩʷʮʝ ʬʝʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ (ʊʠʪʦʚʘ ʅ.ɼ., 2007).  

ɻʨʘʥʫʣʦʮʠʪʳ ʠ ʤʦʥʦʮʠʪʳ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʝʯʝʥʠ ʧʣʦʜʘ ʥʘ 2 ʤʝʩʷʮʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʟʘʪʝʤ 

ʦʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʠʭ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʦʩʪʥʳʡ ʤʦʟʛ (Palmer A.C., 2011). ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʛʨʘʥʫʣʦʮʠʪʳ ʧʣʦʜʘ ʦʪʣʠʯʘʶʪʩʷ ʩʥʠʞʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʜʛʝʟʠʠ ʠ ʭʝʤʦʪʘʢʩʠʩʫ. 

ʇʨʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʧʫʣ ʥʝʡʪʨʦʬʠʣʦʚ ʙʳʩʪʨʦ ʠʩʪʦʱʘʝʪʩʷ. ʌʘʛʦʮʠʪʦʟ ʫ ʧʣʦʜʘ 

ʥʝʟʘʚʝʨʰʝʥʥʳʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʣʠʟʦʩʦʤʘʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 

(Senogles D.R. et al., 1979).  

ʅʂ ʢʣʝʪʢʠ ʥʘʭʦʜʷʪ ʚ ʧʝʯʝʥʠ 5- ʥʝʜʝʣʴʥʦʛʦ ʧʣʦʜʘ, ʠ ʢ 18-ʦʡ ʥʝʜʝʣʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ 15-25% ʩʨʝʜʠ ʚʩʝʭ ʢʣʝʪʦʢ ʧʝʯʝʥʠ (Tang Y. et al., 2012). ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʵʣʠʤʠʥʘʮʠʠ ʯʫʞʝʨʦʜʥʳʭ ʢʣʝʪʦʢ, ʥʝ ʠʤʝʶʱʠʭ HLA-ʤʦʣʝʢʫʣ I ʢʣʘʩʩʘ, ʫ ʥʠʭ ʩʣʘʙʘʷ. ʆʜʥʘʢʦ 

ʢʦʣʠʯʝʩʪʚʦ ʅʂ ʢʣʝʪʦʢ ʚ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ (10-15%) (Ivarsson M.A., et 

al., 2013).  

ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʵʤʙʨʠʦʥʘ ʣʠʤʬʦʮʠʪʳ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ 7-ʦʡ ʥʝʜʝʣʝ ʨʘʟʚʠʪʠʷ. 

ʊ-ʣʠʤʬʦʮʠʪʳ ʚʳʷʚʣʷʶʪʩʷ ʚ ʪʢʘʥʷʭ ʧʣʦʜʘ ʥʘ 40 ʜʝʥʴ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʠʟʥʘʯʘʣʴʥʦ ʚ ʧʝʯʝʥʠ 

ʠ ʢʦʩʪʥʦʤ ʤʦʟʛʝ (Torfadottir H. et al., 2006). ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʨʫʛʠʭ ʣʠʤʬʦʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʙʘʨʴʝʨʥʳʭ ʦʨʛʘʥʦʚ, ʪʦ ʠʭ ʦʙʥʘʨʫʞʠʚʘʶʪ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʘʧʧʝʥʜʠʢʩʝ ʥʘ 13-ʦʡ ʠ ʪʦʥʢʦʡ 

ʢʠʰʢʝ ï ʥʘ 24-25 ʥʝʜʝʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʊʠʪʦʚʘ ʅ.ɼ., 2007).  

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ B-ʢʣʝʪʦʢ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʝʯʝʥʠ ʠ ʩʘʣʴʥʠʢʝ ʩ 8-ʡ ʧʦ 10-ʶ ʥʝʜʝʣʶ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (Gathings W.E. et al., 1977). ɿʨʝʣʳʝ ɺ-ʣʠʤʬʦʮʠʪʳ ʚʳʷʚʣʷʶʪʩʷ ʚ ʢʨʦʚʠ 

ʧʣʦʜʘ ʢ 12-14 ʥʝʜʝʣʝ, ʚ ʵʪʠ ʞʝ ʩʨʦʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʠ ʧʨʦʜʫʢʮʠʠ ʘʥʪʠʪʝʣ (Tallmadge R.L. et al., 2014). ʇʝʨʚʳʤ ʥʘ ʤʝʤʙʨʘʥʝ 

ɺ-ʣʠʤʬʦʮʠʪʘ ʧʦʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ʄ (IgM), ʟʘʪʝʤ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʠ 

ʧʦʷʚʣʷʶʪʩʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʪʠʧʦʚ G, A, D ʠ ɽ (Burgio G.R. et al., 1989). ʉʠʥʪʝʟ IgA ʦʙʥʘʨʫʞʝʥ 

ʧʦʩʣʝ 30 ʥʝʜʝʣʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ IgG ʠ Igʄ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʫʞʝ ʩ 20 ʥʝʜʝʣʠ ʛʝʩʪʘʮʠʠ, 

ʘ ʧʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʝʱʝ ʨʘʥʴʰʝ ï ʥʘ 10-11 ʥʝʜʝʣʝ (Dorshkind K., Montecino-

Rodriguez E., 2007). ʉʦʜʝʨʞʘʥʠʝ IgG ʚ ʢʨʦʚʠ ʧʣʦʜʘ ʥʘ 17-18 ʥʝʜʝʣʝ ʛʝʩʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

0,1-0,3 ʛ/ʣ, ʧʦʩʣʝ 30 ʥʝʜʝʣʠ ï 0,4 ʛ/ʣ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ IgG ʫ ʜʦʥʦʰʝʥʥʦʛʦ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ (8-

10 ʛ/ʣ) ʦʙʫʩʣʦʚʣʝʥ ʤʘʪʝʨʠʥʩʢʠʤ IgG, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʘʢʪʠʚʥʦ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ. ʆʥ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʝʮʝʧʪʦʨʦʤ ʢ Fc-ʬʨʘʛʤʝʥʪʫ IgG (FcRɔ) ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʪʨʦʬʦʙʣʘʩʪʘ, ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʠʤʠ ʧʫʪʝʤ ʧʠʥʦʮʠʪʦʟʘ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʢʨʦʚʴ 

ʧʣʦʜʘ. ɸʥʪʠʪʝʣʘ ʢʣʘʩʩʦʚ IgM, -ɸ ʠ -ɽ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ ʥʝ ʧʨʦʭʦʜʷʪ, ʧʦʵʪʦʤʫ ʦʨʛʘʥʠʟʤ 
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ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʘʱʠʱʝʥʥʳʤ ʦʪ ʠʥʬʝʢʮʠʠ. ʕʪʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʜʘʣʝʝ ʜʦ 3-6 ʤʝʩʷʮʝʚ ʞʠʟʥʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ 

ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʥʪʝʟʘ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʫ ʧʣʦʜʘ ʦʯʝʥʴ ʥʠʟʢʘʷ. ɺ 

ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜʘʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʤʘʣʦ: IgG ï 0,26Ñ0,1, IgA, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʝʢʨʝʪʦʨʥʳʡ ï 0,03Ñ0,01 ʛ/ʣ, IgM ï ʦʪʩʫʪʩʪʚʫʝʪ. ɿʘʱʠʪʘ ʧʣʦʜʘ ʦʪ ʠʥʬʝʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ï ʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨ, ʧʣʦʜʥʳʝ ʦʙʦʣʦʯʢʠ, ʤʘʪʝʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ 

ʢʣʘʩʩʘ IgG (ʊʠʪʦʚʘ ʅ.ɼ., 2007).  

ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʨʠʩʫʪʩʪʚʫʪʁ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʣʝʤʝʥʪʘ, ʫʨʦʚʝʥʴ 

ʢʦʪʦʨʳʭ ʚ ʨʘʟʳ ʥʠʞʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ ʣʠʮ (Burgio G.R. et al., 1989). ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʥʝ ʫʜʘʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʫʶ ʧʝʨʝʜʘʯʫ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʣʝʤʝʥʪʘ, ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʦʪʝʠʥʳ ʢʦʤʧʣʝʤʝʥʪʘ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʜʦ ʨʦʞʜʝʥʠʷ. ʂʦʤʧʦʥʝʥʪʳ ʉ4, ʉ3 ʠ ʉ5 ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʥʘ 

ʩʪʘʜʠʠ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʮʝʣʳʤ ʨʷʜʦʤ ʦʨʛʘʥʦʚ ʠ ʢʣʝʪʦʢ. ɻʣʘʚʥʳʤ ʤʝʩʪʦʤ ʠʭ ʩʠʥʪʝʟʘ ʚʦ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʧʝʨʠʦʜʝ ʷʚʣʷʶʪʩʷ ʧʝʯʝʥʴ, ʪʠʤʫʩ, ʘ ʪʘʢʞʝ ʪʦʣʩʪʘʷ ʢʠʰʢʘ (Day Noorbibi K.B. et 

al., 1969). 

ʉʠʩʪʝʤʘ ʮʠʪʦʢʠʥʦʚ ʨʝʛʫʣʠʨʫʝʪ ʩʦʟʨʝʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʣʦʜʘ. ɺ ʧʣʘʮʝʥʪʝ 

ʩʠʥʪʝʟʠʨʫʶʪʩʷ ɔ-ʠʥʪʝʨʬʝʨʦʥʳ ʠ ʠʥʪʝʨʣʝʡʢʠʥʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʣʝʪʦʢ 

ʠ ʠʭ ʬʫʥʢʮʠʠ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʨʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ (ʬʘʢʪʦʨ ʨʦʩʪʘ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, 

ʬʘʢʪʦʨ ʨʦʩʪʘ ʥʝʨʚʦʚ ʠ ʜʨ.). ʄʥʦʛʠʝ ʮʠʪʦʢʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʀʌʅ-ɔ, ʀʃ-4, ʌʅʆ-Ŭ, ʀʃ-17, ʀʃ-10, 

ʚʳʷʚʣʷʶʪʩʷ ʚ ʘʤʥʠʦʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ (Lissauer D. et al., 2015). 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʧʣʦʜʘ ʪʦʣʝʨʘʥʪʥʘ ʢ ʤʘʪʝʨʠʥʩʢʠʤ ʘʣʣʦʘʥʪʠʛʝʥʘʤ. ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʙʘʢʪʝʨʠʷʤʠ, 

ʢʦʣʦʥʠʟʠʨʫʶʱʠʤʠ ʢʠʰʢʫ, ʠʥʠʮʠʠʨʫʝʪ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ (Simon A.K. et al., 2015). ʀʤʝʥʥʦ ʚ ʧʝʨʠʦʜʝ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʟʚʝʥʴʷʤʠ ʚ ʩʠʩʪʝʤʝ ʠʤʤʫʥʠʪʝʪʘ (ʊʠʪʦʚʘ ʅ.ɼ., 2007). ʀʤʤʫʥʥʘʷ 

ʩʠʩʪʝʤʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʨʝʣʦʩʪʠ (MôRabet 

L. et al., 2008; Hong M., Bertoletti A., 2017). ɺ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʧʠʩʳʚʘʶʪ ʢʘʢ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪ ʨʘʥʥʝʛʦ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʟʨʝʣʦʩʪʴ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʢ ʨʘʟʚʠʪʠʶ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (Chirico G., 2005).  

ɺʨʦʞʜʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʂʣʝʪʢʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʨʝʘʢʮʠʠ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʚʢʣʶʯʘʷ ʥʝʡʪʨʦʬʠʣʳ, ʤʦʥʦʮʠʪʳ, ʤʘʢʨʦʬʘʛʠ ʠ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʦʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ 

ʧʝʨʠʦʜʘʤʠ ʦʥʪʦʛʝʥʝʟʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʞʝʥʘ.  
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ʏʠʩʣʦ ʟʨʝʣʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʠʚʘʶʱʠʭʩʷ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʨʘʟʫ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʷʮʠʠ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-

ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ (GCSF). ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʥʠʞʘʝʪʩʷ, ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʬʘʛʦʮʠʪʦʟʫ, ʘʜʛʝʟʠʷ ʢ ʵʥʜʦʪʝʣʠʶ ʠ ʭʝʤʦʪʘʢʩʠʩ, ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʡ 

(Nussbaum C. et al., 2013). ʅʠʟʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ G (IgG) ʠ ʙʝʣʢʦʚ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʫ ʥʠʭ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (Filias A. et al., 2011).  

ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʯʠʩʣʦ ʤʘʢʨʦʬʘʛʦʚ ʚ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʜʝʪʝʡ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʚʟʨʦʩʣʳʭ (Blahnik M.J. et al., 2001). ʆʜʥʘʢʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʤʦʥʦʮʠʪʳ ʠ ʤʘʢʨʦʬʘʛʠ ʥʝʩʫʪ ʥʘ ʩʚʦʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʢʦʝ ʯʠʩʣʦ ʪʦʣʣ-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ 4 ʪʠʧʘ (TLR4), ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʘʮʠʷ TLR4-

ʟʘʚʠʩʠʤʳʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʥʝʵʬʬʝʢʪʠʚʥʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʮʠʪʦʢʠʥʦʚ ʤʘʢʨʦʬʘʛʘʤʠ ʠ ʤʦʥʦʮʠʪʘʤʠ ʚ ʦʪʚʝʪ ʥʘ ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ (Yan S.R. 

et al., 2004; Forster-Waldl E. et al., 2005; Al-Hertani W. et al., 2007; Sadeghi K. et al., 2007). ʇʦʵʪʦʤʫ 

ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʥʦʮʠʪʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ ʩʥʠʞʝʥʘ, ʘ ʧʨʦʜʫʢʮʠʷ ʠ 

ʩʠʥʪʝʟ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʩʫʧʨʝʩʩʠʨʦʚʘʥʳ.  

ɼʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʷʚʣʷʶʪʩʷ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʠʤʠ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʭʚʘʪ 

ʘʥʪʠʛʝʥʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʭ ʣʠʤʬʦʮʠʪʘʤ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ 

ʠ ʚʟʨʦʩʣʳʤʠ ʚʩʣʝʜʩʪʚʠʝ ʢʘʢ ʧʨʷʤʦʛʦ, ʪʘʢ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʩʫʧʨʝʩʩʦʨʥʦʛʦ ʚʣʠʷʥʠʷ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (Velilla P.A. et al., 2006). ʇʨʷʤʘʷ ʩʫʧʨʝʩʩʠʷ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ 

ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʨʝʘʣʠʟʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʯʝʨʝʟ ʧʦʜʘʚʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʩ ʧʦʤʦʱʴʶ ʀʃ-

10,TGF-ɓ, ʀʃ-35, ʠʥʜʫʢʮʠʠ ʘʧʦʧʪʦʟʘ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ ʠʩʪʦʱʝʥʠʷ ʨʦʩʪʦʚʦʛʦ ʊ-ʢʣʝʪʦʯʥʦʛʦ 

ʬʘʢʪʦʨʘ ʀʃ-2 ʠ ʪʨʠʧʪʦʬʘʥʘ, ʛʨʘʥʟʠʤ-ʦʧʦʩʨʝʜʦʚʘʥʦʛʦ ʮʠʪʦʣʠʟʘ (Shevach E.M., 2009). 

ʆʧʦʩʨʝʜʦʚʘʥʥʳʡ ʩʫʧʨʝʩʩʦʨʥʳʡ ʵʬʬʝʢʪ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʥʘ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʝʤʙʨʘʥʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ CTLA4, LAG-3, CD223, NRP-1, ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʢʦʪʦʨʳʭ ʟʘʤʝʜʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ. ɼʨʫʛʦʡ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʊ-

ʨʝʛʫʣʷʪʦʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʥʘ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʟʢʦʤ ʧʦʜʘʚʣʝʥʠʠ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʝʟʝʥʪʘʮʠʠ ʧʨʦʮʝʩʩʠʨʦʚʘʥʥʳʭ ʘʥʪʠʛʝʥʥʳʭ ʧʝʧʪʠʜʦʚ ʥʘʠʚʥʳʤ ʭʝʣʧʝʨʥʳʤ ʠ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʊ-ʣʠʤʬʦʮʠʪʘʤ ʠ ʘʢʪʠʚʘʮʠʠ ʠʭ ʢʦʩʪʠʤʫʣʷʮʠʠ (ɻʘʨʠʬ ʌ.ʖ., ʈʠʟʦʧʫʣʫ ɸ.ʇ., 

2016).  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʠ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ ʧʫʧʦʚʠʥʥʘʷ ʢʨʦʚʴ ʩʦʜʝʨʞʠʪ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʝʣʦʠʜʥʳʭ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ (mDC), ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʘ ʩʚʦʝʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʢʦʝ ʯʠʩʣʦ HLA II , CD80 ʠ CD86, ʠ ʚ ʦʪʚʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʩʠʥʪʝʟʠʨʫʶʪ ʥʠʟʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-12 ï ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʮʠʪʦʢʠʥʘ, ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʨʘʟʚʠʪʠʝ ʊʭ1-ʪʠʧʘ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (De Wit D. et al., 2003; Willems F. et al., 2009). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ ʊʭ1-ʪʠʧ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʥʝ ʚʳʨʘʞʝʥʳ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʠʨʫʩʘʤʠ, Mycobacterium tuberculosis ʠ Salmonella spp. 

ʆʜʥʘʢʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ TLR4 ʥʘ ʤʠʝʣʦʠʜʥʳʭ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʩʠʥʪʝʟʫ 

ʮʠʪʦʢʠʥʦʚ, ʧʦʣʷʨʠʟʫʶʱʠʭ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ17-ʪʠʧʫ ʚ ʢʦʣʠʯʝʩʪʚʝ, 

ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʩʦʧʦʩʪʘʚʠʤ ʩ ʪʘʢʦʚʳʤ ʫ ʚʟʨʦʩʣʳʭ (De Kleer I. et al., 2014). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʶʜʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ 

(pDC) ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʠʥʪʝʟʠʨʫʶʪ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʬʝʨʦʥʦʚ 1 ʪʠʧʘ ʚ ʦʪʚʝʪ ʥʘ 

ʘʢʪʠʚʘʮʠʶ ʚʠʨʫʩʘʤʠ TLR7 ʠ TLR9 (Schuller S.S. et al., 2013). ʇʦ-ʚʠʜʠʤʦʤʫ, ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʤʠ ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ 

ʚʨʦʞʜʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʘ ʪʘʢʠʝ ʚʠʨʫʩʳ, ʢʘʢ ʨʝʩʧʠʨʘʪʦʨʥʦ-

ʩʠʥʮʠʪʠʘʣʴʥʳʡ ʚʠʨʫʩ, ʚʠʨʫʩ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ ʠ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩ ʥʝʵʬʬʝʢʪʠʚʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʧʝʨʠʦʜʘʤʠ ʦʥʪʦʛʝʥʝʟʘ (Simon A.K. et al., 2015). 

ʅʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ ʅʂ ʢʣʝʪʢʠ ʪʦʣʝʨʘʥʪʳ ʢ ʢʣʝʪʢʘʤ ʪʨʦʬʦʙʣʘʩʪʘ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʝʪ ʛʣʘʚʥʳʡ ʢʦʤʧʣʝʢʩ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ I ʢʣʘʩʩʘ (MHC I), ʥʦ ʫ ʥʠʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʥʦʤʫ ʮʠʪʦʢʠʥʫ TGF-ɓ (Ivarsson M.A. et al., 2013). 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʮʠʪʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʅʂ ʢʣʝʪʦʢ ʧʦʚʳʰʘʝʪʩʷ, 

ʦʜʥʘʢʦ ʢ ʤʦʤʝʥʪʫ ʨʦʞʜʝʥʠʷ ʦʥʘ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʧʝʨʠʦʜʘʤʠ ʦʥʪʦʛʝʥʝʟʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʅʂ ʢʣʝʪʢʠ ʚ ʦʪʚʝʪ ʥʘ 

ʩʪʠʤʫʣʷʮʠʶ ʀʃ-2 ʠ ʀʃ-15 ʩʠʥʪʝʟʠʨʫʶʪ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʀʌʅ-ɔ. ʆʜʥʘʢʦ ʫ ʤʣʘʜʝʥʮʝʚ ʧʦʨʦʛ 

ʘʢʪʠʚʘʮʠʠ ʅʂ ʢʣʝʪʦʢ ʥʠʟʢʠʡ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʝʟʨʝʣʦʩʪʴ ʅʂ ʢʣʝʪʦʢ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʠʤʤʫʥʠʪʝʪ (Ivarsson M.A. et al., 2013). 

ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʩʦʥʠʟʘʮʠʶ ʠ ʭʝʤʦʘʪʪʨʘʢʮʠʶ ʯʫʞʝʨʦʜʥʳʭ 

ʧʘʪʦʛʝʥʦʚ, ʦʙʣʝʛʯʘʝʪ ʠʭ ʣʠʟʠʩ ʠ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʴʶ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʘ 10-80% ʥʠʞʝ, ʯʝʤ ʫ 

ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ (McGreal E.P. et al., 2012). ʇʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʣʝʤʝʥʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʧʝʨʜʠʥʘ ʠ ʫʨʦʚʝʥʴ ʢʦʤʧʣʝʤʝʥʪʘ ʥʘʯʠʥʘʝʪ ʧʦʚʳʰʘʪʴʩʷ ʢ 5-6 ʜʥʶ ʞʠʟʥʠ ʨʝʙʝʥʢʘ 

(McGreal E.P. et al., 2012).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʦʞʜʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʥʝʟʨʝʣʳʡ, ʯʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʣʦʜʘ ʢ 
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ʤʘʪʝʨʠʥʩʢʠʤ ʠ ʵʢʟʦʛʝʥʥʳʤ ʘʥʪʠʛʝʥʘʤ. ʅʝʟʨʝʣʦʩʪʴ ʚʨʦʞʜʝʥʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ. 

ɸʜʘʧʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʊ-ʢʣʝʪʦʯʥʦʝ ʟʚʝʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʩʦʧʦʩʪʘʚʠʤʦ ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ (ʊʠʪʦʚʘ ʅ.ɼ., 2007). ʉʨʝʜʠ ʊ-

ʣʠʤʬʦʮʠʪʦʚ 50-65% ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʩʦʩʪʘʚʣʷʶʪ CD4+ ʊ-ʭʝʣʧʝʨʳ, ʘ 25-30% ʠʤʝʶʪ CD8+ 

ʬʝʥʦʪʠʧ. ʆʜʥʘʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ 

ʧʣʦʜʦʚ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ: çʥʘʠʚʥʳʝè CD4+ ʣʠʤʬʦʮʠʪʳ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʠʤʫʣʷʮʠʠ ʠʭ TGF-ɓ (Mold J.E. et al., 2010). ʏʠʩʣʦ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3% ʦʪ ʚʩʝʭ CD4+ ʢʣʝʪʦʢ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʫ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ (Takahata Y. et al., 2004), ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʧʨʝʜʝʣʷʝʪ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

(Mackroth M.S. et al., 2011). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʘʥʪʠʛʝʥʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʥʝʦʥʘʪʘʣʴʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʷʨʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ2-ʪʠʧʫ (Holt P.G., 2004). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʜʘʧʪʠʚʥʳʡ ʊ-ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʦʣʝʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʝʬɻʬʝʢʪʠʚʥʳʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʘʣʣʦʘʥʪʠʛʝʥʦʚ ʠ ʨʝʘʢʮʠʝʡ ʥʘ 

ʯʫʞʝʨʦʜʥʳʝ ʘʥʪʠʛʝʥʳ (Holt P.G., 2004; Goriely S. et al., 2004; Hebel K. et al., 2014). ʊ-ʢʣʝʪʢʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʧʦʩʦʙʥʳ ʦʪʚʝʯʘʪʴ ʥʘ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʥʪʠʛʝʥʳ, ʦʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʠʤʠ ʮʠʪʦʢʠʥʦʚ ʩʥʠʞʝʥ (Hebel K. et al., 2014).  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʢʣʝʪʦʢ, ʥʝʩʫʱʠʭ ɔŭTCR ʠ ʩʧʦʩʦʙʥʳʭ ʢ ʧʨʦʜʫʢʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʀʌʅ-ɔ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʝ ʅʂ ʢʣʝʪʢʠ (iNKT), MAIT  ʢʣʝʪʢʠ (mucosal-associated 

invariant T cells ï ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩʦ ʩʣʠʟʠʩʪʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʠʥʚʘʨʠʘʥʪʥʳʝ ʊ-ʢʣʝʪʢʠ) ʠ 

çʥʘʠʚʥʳʝè ʊ-ʢʣʝʪʢʠ, ʩʝʢʨʝʪʠʨʫʶʱʠʝ ʀʃ-8 (CXCL8), ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʚʨʦʞʜʝʥʥʦʝ ʠ 

ʘʜʘʧʪʠʚʥʦʝ ʟʚʝʥʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Silva-Santos B. et al., 2012; Leeansyah E. et al., 2014). 

ʇʨʦʜʫʢʮʠʷ ʵʪʠʤʠ ɔŭT ʢʣʝʪʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʀʌʅ-ɔ ʢʦʤʧʝʥʩʠʨʫʝʪ ʥʝʟʨʝʣʦʩʪʴ ʊʭ1-

ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

(Gibbons D. et al., 2014). 

ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʧʨʝʦʙʣʘʜʘʶʪ çʥʘʠʚʥʳʝè ʊ-ʣʠʤʬʦʮʠʪʳ, 

ʥʝʩʫʱʠʝ ʤʘʨʢʝʨ CD45RA. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-ʢʣʝʪʦʢ (CD45RO+) ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʚʟʨʦʩʣʳʭ (Clinton C., 

2010). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʊ-ʢʣʝʪʦʢ ʧʘʤʷʪʠ ʠ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʠʤʠ 

ʊʭ1- ʠ ʊʭ2-ʮʠʪʦʢʠʥʦʚ (Wiegering V. et al., 2009). 
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ɺ-ʢʣʝʪʦʯʥʦʝ ʟʚʝʥʦ. ʏʠʩʣʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚʳʩʦʢʦʝ, 

ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʠʤʝʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʚ ʧʝʨʚʳʝ ʜʥʠ 

ʞʠʟʥʠ ʩʥʠʞʝʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʫ ʚʟʨʦʩʣʳʭ (ʊʠʪʦʚʘ ʅ.ɼ., 2007). 

ʂʨʦʤʝ ʪʦʛʦ, ɺ-ʣʠʤʬʦʮʠʪʳ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ ʨʝʮʝʧʪʦʨʳ ʢ IgA, ʦʙʳʯʥʦ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ, 

ʥʘʧʨʦʪʠʚ, ɺ-ʣʠʤʬʦʮʠʪʳ ʩ ʤʝʤʙʨʘʥʥʳʤʠ IgD ʩʦʩʪʘʚʣʷʶʪ 13-14%, ʯʪʦ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ 

ʧʦʢʘʟʘʪʝʣʴ ʫ ʚʟʨʦʩʣʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʥʝʪ ʜʝʬʠʮʠʪʘ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʥʦ 

ʯʠʩʣʦ ʠʭ ʥʝʟʨʝʣʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʚʳʩʦʢʦʝ (ʊʠʪʦʚʘ ʅ.ɼ., 2007). ʂʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ, 

ʥʝʩʫʱʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʦʯʥʳʝ ʘʥʪʠʛʝʥʳ CD19, CD22 ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚʳʰʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ. 

ʆʜʥʘʢʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʩʝʢʨʝʪʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ IgM.  

ɺ1-ʣʠʤʬʦʮʠʪʳ ʩʧʦʥʪʘʥʥʦ ʩʝʢʨʝʪʠʨʫʶʪ IgM ʥʠʟʢʦʡ ʘʬʬʠʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʘʨʠʘʙʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʦ, ʥʘʧʨʦʪʠʚ, ʦʛʨʘʥʠʯʝʥʳ ʚ ʨʝʧʝʨʪʫʘʨʝ 

ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʘʥʪʠʛʝʥʦʚ. IgM, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ɺ1-ʣʠʤʬʦʮʠʪʘʤʠ, ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʙʘʢʪʝʨʠʡ (ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘʤʠ), 

ʧʨʦʜʫʮʠʨʫʶʪ ʀʃ-10 ʠ TGF-ɓ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʠʤʫʣʠʨʫʷ ʨʘʟʚʠʪʠʝ ʊʭ2-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

(Sanz E. et al., 2010; Griffin  D.O. et al., 2011). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʯʠʩʣʦ ɺ1 ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʤʣʘʜʝʥʮʝʚ ʚʳʩʦʢʦʝ (40%) (Hannet I. et al., 1992). 

ʀʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʘʪʦʛʝʥʳ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʘʮʠʠ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ, ʘ 

ʠʤʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ TCR ʠ CD28/CD40 ʥʘ ʊ-ʭʝʣʧʝʨʘʭ ʠ ʩʚʷʟʳʚʘʥʠ ̫ʩ HLA, CD80/86 ʠ CD40 

ʥʘ ɺ-ʣʠʤʬʦʮʠʪʘʭ. ʆʜʥʘʢʦ ɺ-ʢʣʝʪʢʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦ-

ʨʝʮʝʧʪʦʨʦʚ, ʪʝʤ ʩʘʤʳʤ ʦʛʨʘʥʠʯʠʚʘʷ ʘʢʪʠʚʘʮʠʶ ʘʜʘʧʪʠʚʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Tasker L., 

Marshall-Clarke S., 2003). ʂʨʦʤʝ ʪʦʛʦ, ʯʠʩʣʦ ʨʝʮʝʧʪʦʨʦʚ ʢ ʉ3d ʬʨʘʛʤʝʥʪʫ ʢʦʤʧʣʝʤʝʥʪʘ ʥʘ ɺ-

ʣʠʤʬʦʮʠʪʘʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʠʟʢʦʝ, ʯʪʦ ʦʧʦʩʨʝʜʫʝʪ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʦʚ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ (Griffioen A.W. et al., 

1991). 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʉʨʝʜʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʦʣʴʢʦ IgM ʦʙʨʘʟʫʝʪʩʷ de novo, ʧʨʠʯʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʯʝʤ 

ʫ ʚʟʨʦʩʣʳʭ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʨʠʥʩʢʠʤ 

IgG, ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ IgG ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʘʪʝʨʠ. 

ʉʠʥʪʝʟ ʩʦʙʩʪʚʝʥʥʳʭ IgG ʥʘʯʠʥʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 6 ʤʝʩʷʮʝʚ. ʋʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ IgM, 

ʩʚʦʡʩʪʚʝʥʥʳʡ ʚʟʨʦʩʣʳʤ, ʜʦʩʪʠʛʘʝʪʩʷ ʢ ʢʦʥʮʫ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʘ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ IgG ï ʢ 

5-6 ʛʦʜʘʤ ʞʠʟʥʠ (Paul W.E., 1999). ɽʱʝ ʤʝʜʣʝʥʥʝʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ IgA 

ʠ IgE. ʋʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʵʪʠʭ ʘʥʪʠʪʝʣ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʚʟʨʦʩʣʳʭ, ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʢ 10 

ʛʦʜʘʤ (Paul W.E., 1999). ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʤʠʢʨʦʙʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʢʨʝʪʦʨʥʦʛʦ IgA ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
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ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ, ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʚʟʨʦʩʣʳʤ (MôRabet L. et al., 2008). ʉʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ 

ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʣʠʪʝʣʴʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʣʘʟʤʦʙʣʘʩʪʦʚ ʠ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʚ ʧʣʘʟʤʦʮʠʪʳ, ʧʦʵʪʦʤʫ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʫʥʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʷ IgG ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʪʝʡ 

ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ (Pihlgren M. et al., 2006). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʠʞʝ, ʯʝʤ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʟʨʝʣʦʩʪʴ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʷʨʠʟʘʮʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦ ʊʭ1-ʪʠʧʫ ʠ ʩʠʥʪʝʟ ʘʥʪʠʪʝʣ, 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʥʜʨʦʤʘ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ (ʉʉɺʆ) 

ʠ ʩʝʧʩʠʩʘ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ. 

 

ɺʦʟʨʘʩʪʥʳʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʇʦ ʤʝʨʝ ʚʟʨʦʩʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦʩʪʫʧʘʶʱʠʝ ʤʘʪʝʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ ʩ ʤʦʣʦʢʦʤ ʦʧʨʝʜʝʣʷʶʪ 

ʧʘʩʩʠʚʥʳʡ ʠʤʤʫʥʠʪʝʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʢʦʪʦʨʳʡ ʫ ʤʣʘʜʝʥʮʝʚ ʩʤʝʥʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ 

ʩʦʟʨʝʚʘʶʱʠʤ ʟʚʝʥʦʤ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʅʘʨʘʩʪʘʶʱʘʷ ʩ ʚʦʟʨʘʩʪʦʤ 

ʘʥʪʠʛʝʥʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʘʢʪʠʚʠʨʫʝʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ ʧʘʤʷʪʴ (Zinkernagel R.M., 2000; Walker 

J.M., Slifka M.K., 2010).  

ɺʨʦʞʜʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʜʝʪʝʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʧʝʨʠʦʜʘ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʝʪʩʢʠʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʜʦ ʤʦʤʝʥʪʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʠ, ʚ ʦʩʥʦʚʥʦʤ, ʦʥʠ ʢʘʩʘʶʪʩʷ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ (Kollmann T.R. et al., 2012; 

OôConnor T.J. et al., 2014). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ TLR, ʘ ʪʘʢʞʝ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʘʢʪʠʚʠʨʫʶʱʠʭ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʧʝʨʚʳʭ 5 ʣʝʪ ʞʠʟʥʠ 

ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʘʢʦʚʳʤʠ ʫ ʚʟʨʦʩʣʳʭ (Danis B. et al., 2008; Dasari P. et al., 2011; Reece P. et al., 

2011; Tulic M.K. et al., 2011). ʇʨʠʯʝʤ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʝʧʩʠʩʝ, ʫ ʜʝʪʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʵʢʩʧʨʝʩʩʠʠ TLRs ʥʘ ʤʦʥʦʮʠʪʘʭ (Zhang J.P. et al., 

2010). ʆʜʥʘʢʦ TLR-ʟʘʚʠʩʠʤʘʷ ʧʨʦʜʫʢʮʠʷ ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʫ ʜʝʪʝʡ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʠʮʘʤʠ (Vento S., Tanko M.N., 2009; Lavoie P.M. et al., 2010; Chang B.A. et al., 2011; 

De Paepe M.E. et al., 2011). 

ʅʘʯʠʥʘʷ ʩ ʧʷʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, TLR-ʟʘʚʠʩʠʤʘʷ ʧʨʦʜʫʢʮʠʷ ʤʦʥʦʮʠʪʘʤʠ ʠ 

ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʤʠ ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʌʅʆ-Ŭ ʠ 

ʀʃ-1ɓ, ʥʘʨʘʩʪʘʝʪ (ʨʠʩ. 1.3). ʇʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
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ʮʠʪʦʢʠʥʦʚ ʫ ʜʝʪʝʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʠʥʪʝʟʘ ʀʃ-10, ʀʃ-6 ʠ ʀʃ-23 (Belderbos M.E. et 

al., 2009; Kollmann T.R. et al., 2009; Corbett N.P. et al., 2010; Lavoie P.M. et al., 2010; Burl S. et al., 

2011; Lisciandro J.G. et al., 2012). ʋʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʀʃ-12 (ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʮʠʪʦʢʠʥʘ, 

ʧʦʣʷʨʠʟʫʶʱʝʛʦ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʦ ʊʭ1-ʪʠʧʫ), ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʤʠ ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʢ 

ʜʚʫʤ ʛʦʜʘʤ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʟʨʦʩʣʳʭ (Corbett N.P. 

et al., 2010). 

 

ʈʠʩ. 1.3. ɺʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ TLR-ʟʘʚʠʩʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ (ʧʦ T.R. Kollmann et al., 

2012).  

1. ɺ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-10, ʥʦ ʥʠʟʢʦʝ ï ʨʷʜʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ.  

2. ʃʝʡʢʦʮʠʪʳ ʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʦʪʚʝʪ ʥʘ ʘʢʪʠʚʘʮʠʶ TLR ʧʨʦʜʫʮʠʨʫʶʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʀʃ-6 ʠ ʀʃ-23, ʢʦʪʦʨʳʝ ʦʧʦʩʨʝʜʫʶʪ ʨʘʟʚʠʪʠʝ ʊʭ17-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 

3. TLR-ʟʘʚʠʩʠʤʘʷ ʧʨʦʜʫʢʮʠʷ ʀʌʅ 1 ʪʠʧʘ ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʤʠ ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʨʝʟʢʦ 

ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʥʦ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʜʦʩʪʠʛʘʝʪ 

ʟʥʘʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʟʨʦʩʣʳʭ.  

4. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʤʦʥʦʮʠʪʘʤʠ ʠ 

ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʌʅʆ-Ŭ ʠ ʀʃ-1ɓ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-10, ʠ ʊʭ17-

ʮʠʪʦʢʠʥʦʚ ʀʃ-6 ʠ ʀʃ-23.  

5. TLR-ʟʘʚʠʩʠʤʘʷ ʧʨʦʜʫʢʮʠʷ ʊʭ1-ʮʠʪʦʢʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʀʃ-12, ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʟʨʦʩʣʳʭ, ʪʦʣʴʢʦ ʢ 2-ʤ ʛʦʜʘʤ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɸʜʘʧʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʜʝʪʝʡ 

ʊ-ʢʣʝʪʦʯʥʦʝ ʟʚʝʥʦ. ʇʦ ʤʝʨʝ ʚʟʨʦʩʣʝʥʠʷ ʯʠʩʣʦ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ ʩʥʠʞʘʝʪʩʷ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʊʭ1, ʊʭ17 ʠ ʊʭ2-ʢʣʝʪʦʢ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (Shearer W.T. et al., 2003). 

ʉʦʟʨʝʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʊʭ1-ʪʠʧʘ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʧʦʜʘʚʣʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ 

(MôRabet L. et al., 2008). ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʭʝʣʧʝʨʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʚʳʰʝ, 

ʯʝʤ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʚʟʨʦʩʣʳʭ (Wiegering V. et al., 2009). ʂʦʣʠʯʝʩʪʚʦ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ (Gasparoni A. et al., 2003). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʡ ʠʥʜʝʢʩ (ʩʦʦʪʥʦʰʝʥʠʝ CD4/CD8) ʩ ʚʦʟʨʘʩʪʦʤ ʩʥʠʞʘʝʪʩʷ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʘʮʠʶ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʇʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʥʠʞʝ, ʯʝʤ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʚʟʨʦʩʣʳʭ (Gasparoni 

A. et al., 2003).  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʩ ʊ-ʢʣʝʪʦʯʥʳʤ 

ʟʚʝʥʦʤ ʠʤʤʫʥʠʪʝʪʘ ʠ ʠʥʚʦʣʶʮʠʝʡ ʪʠʤʫʩʘ. ɺʦʟʨʘʩʪʥʘʷ ʠʥʚʦʣʶʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʪʠʤʫʩʝ. ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ (Kollmann T.R. et al., 2012). ʇʦʜʜʝʨʞʘʥʠʝ ʯʠʩʣʘ 

ʊ-ʢʣʝʪʦʢ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʦʩʣʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʟʨʝʣʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚʦ ʚʪʦʨʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʯʠʩʣʘ ʜʦʣʛʦʞʠʚʫʱʠʭ ʢʣʝʪʦʢ ʧʘʤʷʪʠ (Chirico G., 2005).  

ʉʠʥʪʝʟ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ. ʉʦʟʨʝʚʘʥʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʥʦʛʠʝ ʛʦʜʳ. ʋʨʦʚʝʥʴ IgG ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʢʘʪʘʙʦʣʠʟʤʘ 

ʤʘʪʝʨʠʥʩʢʦʛʦ, ʪʦʛʜʘ ʢʘʢ ʩʠʥʪʝʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʧʦʢʘ ʥʠʟʢʠʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ IgG 

ʚ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʥʘʯʠʥʘʝʪ ʧʦʚʳʰʘʪʴʩʷ ʩ 1,5-2 ʣʝʪ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʘʢʮʠʥʘʮʠʷʤʠ 

(Chirico G., 2005). ʋʨʦʚʥʠ ʧʦʜʢʣʘʩʩʦʚ IgG ʜʦʩʪʠʛʘʶʪ ʟʥʘʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʟʨʦʩʣʳʭ, ʚ 

ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ: IgG1 ʠ IgG4 ʢ 8, IgG3 ï ʢ 10, IgG2 ï ʢ 12 ʛʦʜʘʤ. ɼʝʬʠʮʠʪ IgG2 ʠ 

IgG4 ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʢ 

ʛʝʤʦʬʠʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, ʧʥʝʚʤʦʢʦʢʢʘʤ ʠ ʤʝʥʠʥʛʦʢʦʢʢʘʤ. ʃʠʰʴ ʢ 7-8, ʘ ʥʝʨʝʜʢʦ ʠ ʢ 12 ʛʦʜʘʤ 

ʫʨʦʚʥʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʟʥʘʯʝʥʠʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʚʟʨʦʩʣʳʭ, ʘ ʚ 14-20 ʣʝʪ 

ʩʦʜʝʨʞʘʥʠʝ IgG ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʫ ʚʟʨʦʩʣʳʭ (ʊʠʪʦʚʘ ʅ.ɼ., 2007; Chirico G., 2005). 

ʇʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʦʜʫʢʮʠʷ IgM, ʠ ʝʛʦ ʫʨʦʚʝʥʴ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. IgA ʫ ʜʝʪʝʡ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʢʨʘʡʥʝ ʥʠʟʢʦʝ, ʯʪʦ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʤʦʣʦʢʦʤ ʧʨʠ ʛʨʫʜʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ. ʉʠʥʪʝʟ IgA ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʟʨʦʩʣʳʭ, ʢ 2-4 ʛʦʜʘʤ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʧʦʚʳʰʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʠʨʫʩʘʤ ʛʨʠʧʧʘ, ʧʘʨʘʛʨʠʧʧʘ, ʘʜʝʥʦʚʠʨʫʩʘʤ, ʘ ʪʘʢʞʝ 
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ʤʘʥʠʬʝʩʪʠʨʫʶʪ ʛʫʤʦʨʘʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (ʊʠʪʦʚʘ ʅ.ɼ., 2007; Chirico G., 

2005).  

ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ ʜʦ 5-6 ʣʝʪ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʘʙʩʦʣʶʪʥʦʝ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʣʠʤʬʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʪʠʤʦʮʠʪʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ ʪʠʤʫʩʘ. ʆʜʥʘʢʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳ. ɺ 4-6 ʣʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠ ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʠ ʛʨʘʥʫʣʦʮʠʪʦʚ ʩʨʘʚʥʠʚʘʶʪʩʷ. 

ʋʨʦʚʥʠ IgG ʠ IgM, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ, ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʪʘʢʦʚʳʤ ʫ ʚʟʨʦʩʣʳʭ 

(ʊʠʪʦʚʘ ʅ.ɼ., 2007).  

ɺ ʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ (ʜʝʚʦʯʢʠ 12-13 ʣʝʪ, ʤʘʣʴʯʠʢʠ 14-15 ʣʝʪ) ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʥʦʡ ʠʥʚʦʣʶʮʠʝʡ ʪʠʤʫʩʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ ʠʤʤʫʥʠʪʝʪʘ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʆʪʤʝʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʘʫʪʦʠʤʤʫʥʥʳʭ, 

ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʊʠʪʦʚʘ ʅ.ɼ., 2007). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʞʠʟʥʠ. ʈʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʝʪʩʷ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. ʀʤʤʫʥʥʘʷ 

ʩʠʩʪʝʤʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʨʝʣʦʩʪʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʅʂ-ʢʣʝʪʦʢ ʠ ʛʨʘʥʫʣʦʮʠʪʦʚ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʘʥʪʠʪʝʣ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʉ ʚʦʟʨʘʩʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʦʟʨʝʚʘʥʠʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʪʘʥʦʚʣʝʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ ʠʤʤʫʥʠʪʝʪʘ. 

çʉʪʘʨʝʥʠʝè ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʘʥʪʠʪʝʣ ʠ ʧʦʣʷʨʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʧʦ ʊʭ2-ʪʠʧʫ. 

ρȢσ ˜̜̏̌̏̃̆ ̘̄̉̒̓̏̉̈̉̏̌̏̄̉̆̒̋̉̆̕ ̘̠̑́̈̌̉̉ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ ̃ 
̜̖̑́̈̎ ̜̖̃̏̈̑́̒̓̎ ̖̄̑̔̐̐́ 

ʈʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʧʦʣʦʚʳʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʬʨʘʛʤʝʥʪʘʨʥʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ ʫ ʤʘʣʴʯʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 6 ʣʝʪ ʥʠʞʝ ʘʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʊ-ʭʝʣʧʝʨʦʚ ʠ ʚʳʰʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʅʂ-ʢʣʝʪʦʢ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʣʠʤʬʦʮʠʪʘʤʠ ʀʃ-2 (Lisse I.M. et al., 

1997; Wiegering V. et al., 2009). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ ʯʪʦ ʫ ʜʝʚʦʯʝʢ ʩʪʘʨʰʝ 12 ʣʝʪ ʬʘʛʦʮʠʪʘʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʛʨʘʥʫʣʦʮʠʪʦʚ ʠ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʀʌʅ-ɔ ʣʠʤʬʦʮʠʪʘʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʚʳʰʝ (Bartlett J.A. et al., 2001; Wiegering V. et al., 2009). 
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ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʘʣʠʟʫ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʯʝʣʦʚʝʢʘ, ʢʘʩʘʶʪʩʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʠ 

ʫ ʤʫʞʯʠʥ ʚʳʰʝ ʘʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, 

ʯʝʤ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (Bouman A. et al., 2004). ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ ʤʦʥʦʮʠʪʦʚ ʚ 

ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʵʩʪʨʦʛʝʥʳ ʠ ʧʨʦʛʝʩʪʠʥʳ 

ʧʦʜʘʚʣʷʶʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʫʩʠʣʠʚʘʶʪ ʘʧʦʧʪʦʪʠʯʝʩʢʫʶ ʛʠʙʝʣʴ ʤʦʥʦʮʠʪʦʚ 

(Thongngarm T. et al., 2003).  

ʂʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ 

(Yovel G. et al., 2001; Bouman A. et al., 2004). ʆʜʥʘʢʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ 

ʵʩʪʨʦʛʝʥʦʚ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʛʨʘʥʫʣʦʧʦʵʟʘ ʚ ʢʦʩʪʥʦʤ 

ʤʦʟʛʝ, ʧʦʜʘʚʣʝʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʛʠʙʝʣʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʝʡʪʨʦʬʠʣʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʦʚʳʰʘʝʪʩʷ ʯʠʩʣʦ ʟʨʝʣʳʭ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ (Molloy E.J. et al., 2003). ʊʦʛʜʘ 

ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

(Bouman A. et al., 2004). ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫ 

ʞʝʥʱʠʥ ʚ ʦʪʚʝʪ ʥʘ ʘʥʝʩʪʝʟʠʶ, ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʚʚʝʜʝʥʠʝ ʃʇʉ ʠ ʦʩʪʨʫʶ 

ʘʣʢʦʛʦʣʴʥʫʶ ʠʥʪʦʢʩʠʢʘʮʠʶ ʚʳʰʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ (Spitzer J., 1999). 

ɸʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʅʂ-ʢʣʝʪʦʢ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʫʨʦʚʝʥʴ 

ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʵʪʠʤʠ ʢʣʝʪʢʘʤʠ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ (Giltay E.J. et al., 2000; 

Bouman A. et al., 2001). ʎʠʪʦʪʦʢʩʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʅʂ-ʢʣʝʪʦʢ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʠ ʫ 

ʤʫʞʯʠʥ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (Souza S.S. et al., 2001; Yovel G. et al., 

2001).  

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʚ ʦʯʘʛʘʭ ʣʦʢʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ 

ʧʨʦʜʫʢʮʠʶ ʭʝʤʦʢʠʥʦʚ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (Luster A.D., 2001). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʦʙʥʘʨʫʞʝʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʮʠʷ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʫ 

ʤʫʞʯʠʥ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʚ, ʚʢʣʶʯʘʷ ʦʩʪʝʦʧʦʥʪʠʥ, ʬʝʨʨʠʪʠʥ, 

ɽ-ʩʝʣʝʢʪʠʥ, MCP-1, -4, VCAM-1 (Ramsey J.M. et al., 2012). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʭʝʤʦʢʠʥʦʚ ʫ ʞʝʥʱʠʥ 

ʦʙʲʷʩʥʷʝʪʩʷ ʩʫʧʨʝʩʩʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ ʵʩʪʨʦʛʝʥʦʚ ʥʘ ʧʨʦʜʫʢʮʠʶ ʠʭ ʤʘʢʨʦʬʘʛʘʤʠ (Cannon J.G., 

St. Pierre B., 1997; Fish E.N., 2008). 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʢʦʣʠʯʝʩʪʚʦ ʊ-

ʣʠʤʬʦʮʠʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ CD4+ ʢʣʝʪʦʢ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʜʝʢʩ ʦʪʥʦʰʝʥʠʷ CD4/CD8, ʫ ʤʫʞʯʠʥ 

ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ (Bouman A. et al., 2004; Nalbandian G, Kovats S., 2005). R.W. 

McMurray ʠ ʩʦʘʚʪ. (2001) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʠʟʢʦʝ ʯʠʩʣʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 
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ʤʫʞʯʠʥ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʫʩʠʣʠʚʘʶʱʝʛʦ ʘʧʦʧʪʦʪʠʯʝʩʢʫʶ ʛʠʙʝʣʴ ʵʪʠʭ 

ʢʣʝʪʦʢ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʵʩʪʨʘʜʠʦʣʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʩʪʨʦʛʝʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (Giglio 

T. et al., 1994; Yang J.H. et al., 2000).  

ɸʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 

ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ (Giltay E.J. et al., 2000; Auerbach L. et al., 2002). ʆʜʥʘʢʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʤʳʰʘʤ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʧʦʜʘʚʣʝʥʠʶ ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʛʠʙʝʣʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ (Medina K.L. et al., 2000; Kamada M. et al., 2001), ʘ ʪʘʢʞʝ ʧʦʜʘʚʣʝʥʠʶ ʘʧʦʧʪʦʟʘ ɺ-

ʢʣʝʪʦʢ ʚ ʩʝʣʝʟʝʥʢʝ (Grimaldi C.M. et al., 2002). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ (Kamada M. et al., 2001; Cioffi  M. et al., 2002; Bouman A. et al., 2004). ʆʜʥʘʢʦ 

ʨʷʜʦʤ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʫ ʩʘʤʦʢ, ʯʝʤ ʫ ʩʘʤʮʦʚ, ʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʨʦʜʫʢʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ (Grossman C., 1989; Spitzer J. 

1999; Pelfrey C.M., 2001; Casimir G.J., Duchateau J., 2011). ʊʘʢ ʧʦʢʘʟʘʥʦĚ ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʫʞʯʠʥʘʤʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʚʳʰʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʠ ʤʦʣʝʢʫʣ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʘʢʪʠʚʘʮʠʠ ʨʦʩʪʘ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʚ ʯʘʩʪʥʦʩʪʠ ʀʃ-

3, -5, -7, -12, -15, ʪʨʦʤʙʦʧʦʵʪʠʥʘ (Ramsey J.M. et al., 2012). 

ɺʳʷʚʣʝʥʳ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʯʝʣʦʚʝʢʘ. 

ʊʘʢ, ʫ ʞʝʥʱʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢʣʘʩʩʦʚ IgM ʠ IgG ʚʳʰʝ (Bouman A. 

et al., 2005; Nalbandian G, Kovats S., 2005). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʣʦʚʳʭ ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʀʃ-1ɓ, ʀʃ-6 ʠ ʌʅʆ-Ŭ ʤʦʥʦʮʠʪʘʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 

ʩʘʤʮʦʚ ʢʨʳʩ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʦʢ (Asai K. et al., 2001; Bouman A. et al., 2004). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ M.A. 

De Leɧn-Nava ʠ ʩʦʘʚʪ. (2009) ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʩʘʤʦʢ ʤʳʰʝʡ ʣʠʥʠʠ Balb/c ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ 

ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ ʀʌʅ-ɔ ʠ ʥʠʞʝ ʀʃ-4. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʠ ʤʝʥʩʪʨʫʘʣʴʥʳʡ/ʵʩʪʨʘʣʴʥʳʡ ʮʠʢʣ. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

ʮʠʢʣʠʯʝʩʢʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʵʩʪʨʘʣʴʥʦʛʦ ʠʣʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ (Angele 

M.K. et al., 2000; Wichmann M.W. et al., 2003; Angele M.K. et al., 2006). çʕʩʪʨʦʛʝʥʦʚʳʡ ʩʪʘʪʫʩè 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʤʦʜʫʣʠʨʫʶʱʠʭ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Bebo B.F. et al., 
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2001). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʬʘʟʘʤʠ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ʬʘʟʘ ʧʨʦʵʩʪʨʫʩʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʡ ʨʝʘʢʮʠʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʘʥʪʠʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ (Bebo B.F. et al., 2001; 

Angele M.K. et al., 2006).  

ɺr ʷʚʣʝʥʳ ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʞʝʥʱʠʥ ʚ ʨʘʟʥʳʭ ʬʘʟʘʭ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. ɺ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʬʘʟʝ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʵʩʪʨʦʛʝʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʘ ʚ ʣʶʪʝʠʥʦʚʦʡ ʬʘʟʝ ʮʠʢʣʘ ʫʨʦʚʝʥʴ ʵʩʪʨʦʛʝʥʦʚ ʩʥʠʞʘʝʪʩʷ 

(Fish E.N., 2008). ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʣʠʤʬʦʮʠʪʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʠ ʊ-ʭʝʣʧʝʨʦʚ ʫʚʝʣʠʯʝʥʦ ʫ ʞʝʥʱʠʥ ʚ ʬʦʣʣʠʢʫʣʷʨʥʫʶ ʬʘʟʫ ʦʚʘʨʠʘʣʴʥʦʛʦ ʮʠʢʣʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʶʪʝʠʥʦʚʦʡ ʬʘʟʦʡ, ʘ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʮʠʢʣʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ (Auerbach L. et al., 2002; Lee S. et al., 2010). ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ ʫ 

ʞʝʥʱʠʥ ʚʦʟʨʘʩʪʘʝʪ ʚʦ ʚʨʝʤʷ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʬʘʟʳ ʮʠʢʣʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʦʚ ʚ 

ʢʨʦʚʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʨʝʘʢʮʠʡ ʢʣʝʪʦʯʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Fish 

E.N., 2008).  

ʋʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʤʦʥʦʮʠʪʘʤʠ ʀʃ-1ɓ, ʀʃ-6 ʠ ʌʅʆ-Ŭ ʚʦʟʨʘʩʪʘʝʪ ʚʦ ʚʨʝʤʷ ʣʶʪʝʠʥʦʚʦʡ 

ʬʘʟʳ ʦʚʘʨʠʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʩʥʠʞʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʬʦʣʣʠʢʫʣʷʨʥʦʡ (Bouman A. et al., 2005; Fish E.N., 

2008).  

ʋʨʦʚʝʥʴ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʚ ʨʘʟʥʳʭ ʬʘʟʘʭ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ 

ʮʠʢʣʘ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ (Gomez E. et al., 1993). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʣʦʚʳʭ 

ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 

ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʩʘʶʪʩʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ, ʪʦʛʜʘ ʢʘʢ ʜʘʥʥʳʝ ʦ ʧʦʣʦʚʳʭ 

ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʷʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʠʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʚʢʣʶʯʘʷ ʥʦʚʦʨʦʞʜʝʥʥʳʡ ʠ ʧʨʝʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜʳ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ 

ʵʩʪʨʦʛʝʥʦʚ ʠ ʧʨʦʛʝʩʪʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʦʵʪʦʤʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʦʩʦʙʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʬʘʟʫ ʵʩʪʨʘʣʴʥʦʛʦ ʠʣʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. 

ρȢτ ˜̜̏̌̏̃̆ ̉ ̜̃̏̈̑́̒̓̎̆ ̘̠̑́̈̌̉̉ ̘̜́̒̓̏̓ ̠̑́̈̃̉̓̉ ̉ ̠̓̇̆̒̓̉ 
̘̠̓̆̆̎̉ ̗̉̎̆̋̉̏̎̎̏̕-̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̈́̂̏̌̆̃́̎̉̊ 

ɺʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʷʟʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 
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ʝʝ ʚʦʟʨʘʩʪʥʦʡ ʠʥʚʦʣʶʮʠʝʡ ʚ ʪʝʯʝʥʠʝ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʘ ʪʘʢʞʝ ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ. ʆʩʥʦʚʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʟʚʝʥʘ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ TLR-ʟʘʚʠʩʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ, ʠ ʢʦʨʨʝʣʷʮʠʷ ʩ ʯʘʩʪʦʪʦʡ 

ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1. 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚʠʨʫʩʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʠ ʜʦ 14 ʣʝʪ ʜʝʪʠ ʙʦʣʝʶʪ ʯʘʱʝ ʚʩʝʛʦ ʆʈɺʀ, ʢʦʨʴʶ, ʢʨʘʩʥʫʭʦʡ, 

ʜʝʪʩʢʦʡ ʨʦʟʝʦʣʦʡ, ʚʳʟʚʘʥʥʦʡ ʚʠʨʫʩʘʤʠ ʛʝʨʧʝʩʘ 6 ʠ 7 ʪʠʧʦʚ. ʇʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ 

ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʷʞʝʩʪʴ ʠʭ ʪʝʯʝʥʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ, ʫ ʢʦʪʦʨʳʭ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʘʣʴʯʠʢʦʚ, ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʨʝʘʢʮʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ (Klein S.L., Flanagan K.L., 

2016). ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʦʚʦʨʦʞʜʸʥʥʳʭ ʜʝʪʝʡ 

ʷʚʣʷʝʪʩʷ ʚʨʦʞʜʝʥʥʘʷ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʥʘʷ (ʎʄɺ) ʠʥʬʝʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʠ ʟʘʜʝʨʞʢʝ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʍʦʪʷ ʯʘʩʪʦʪʘ 

ʨʘʟʚʠʪʠʷ ʎʄɺ ʠʥʬʝʢʮʠʠ ʦʜʠʥʘʢʦʚʘ ʫ ʦʙʦʠʭ ʧʦʣʦʚ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʎʅʉ ʫ ʜʝʚʦʯʝʢ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʚʘ ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ (Picone O. et al., 2005). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʥʘʨʫʰʝʥʠʡ ʨʘʟʚʠʪʠʷ ʎʅʉ, ʚʳʟʚʘʥʥʘʷ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʫ ʜʝʚʦʯʝʢ 

ʩʚʷʟʘʥʘ ʩ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

(McCarthy M. et al., 2000). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʧʣʦʜʦʚ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʎʄɺ, ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʣʠʤʬʦʮʠʪʘʤʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ 

ʧʦʚʨʝʞʜʝʥʠʡ (Gabrielli L. et al., 2012). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʎʄɺ ʩʦʯʝʪʘʶʪʩʷ ʩ ʧʦʣʷʨʠʟʘʮʠʝʡ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ1-ʪʠʧʫ ʠ ʘʢʪʠʚʘʮʠʝʡ ʧʨʦʜʫʢʮʠʠ ʀʌʅ-ɔ ʠ ʀʃ-2 (Villacres M.C. et al., 

2004). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʎʄɺ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝ 

ʚʳʷʚʣʝʥʳ, ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʚʦʯʝʢ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʲʷʩʥʷʶʪ ʚʳʨʘʞʝʥʥʦʡ 

ʘʢʪʠʚʘʮʠʝʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Muenchhoff M., Goulder 

P.J.R., 2014). 
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ʊʘʙʣʠʮʘ 1.1 

ɺʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(ʧʦ T.R. Kollmann et al., 2012) 

ɺʦʟʨʘʩʪ ʉʪʘʪʫʩ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʉʚʷʟʴ ʩ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʅʝʜʦʥʦʰʝʥʥʳʝ 

ʥʦʚʦʨʦʞʜʝʥʥʳʝ 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ï 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʀʃ-10 

ʆʩʪʘʣʴʥʳʝ ʨʝʘʢʮʠʠ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʩʣʘʙʳʝ 

ʀʥʚʘʟʠʚʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ E.coli, ʢʦʘʛʫʣʘʟʦ-ʥʝʛʘʪʠʚʥʳʤʠ ʩʪʘʬʠʦʣʦʢʦʢʢʘʤʠ (CoNS) ʠ ʛʨʠʙʘʤʠ Candida 

spp. ʆʧʪʠʤʘʣʴʥʘʷ ʟʘʱʠʪʘ ʦʪ ʵʪʠʭ ʠʥʬʝʢʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʡ ʘʢʪʠʚʘʮʠʠ ʊʭ17-ʪʠʧʘ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʩ ʧʨʦʜʫʢʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʠʪʦʢʠʥʦʚ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʫ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʘʡʥʝ ʥʠʟʢʠʡ  

ɼʦʥʦʰʝʥʥʳʝ 

ʥʦʚʦʨʦʞʜʝʥʥʳʝ 

ï 2 ʤʝʩʷʮʘ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ 

ɺʳʨʘʞʝʥʥʳʡ ʊʭ17-ʪʠʧ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʀʌʅ 1 ʪʠʧʘ 

ʉʫʧʨʝʩʩʠʷ ʊʭ1-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ 

ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʚʠʨʫʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʚʳʟʚʘʥʥʳʤ ʚʠʨʫʩʦʤ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ ʠ 

ʛʨʘʤʤ-ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʘʪʦʛʝʥʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ Listeria monocytogenes ʠ 

ʩʪʨʝʧʪʦʢʦʢʢʘʤʠ ʛʨʫʧʧʳ ɺ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʜʚʘ ʤʝʩʷʮʘ ʞʠʟʥʠ, ʢʦʛʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ TLR-ʟʘʚʠʩʠʤʘʷ ʧʨʦʜʫʢʮʠʷ ʀʌʅ 1 ʪʠʧʘ  

ɼʝʪʠ 2-5 ʣʝʪ ʉʫʧʨʝʩʩʠʷ ʊʭ1-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ 

ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʚʳʟʚʘʥʥʳʤ Mycobacterium tuberculosis, 

Burkholderia pseudomallei ʠ Salmonella spp., ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʘʮʠʠ ʊʭ1-

ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʧʨʦʜʫʢʮʠʠ ʀʌʅ-ɔ ʠ ʀʃ-12p70, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʫ ʜʝʪʝʡ ʧʝʨʚʳʭ 

5 ʣʝʪ ʞʠʟʥʠ ʥʠʟʢʠʡ  

ʇʦʞʠʣʳʝ ʣʶʜʠ 

(75-80 ʣʝʪ) 

ɺʳʩʦʢʠʡ ʙʘʟʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 

ʉʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ TLR ʥʘ 

ʢʣʝʪʢʘʭ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ TLR ʥʘ ʤʦʥʦʮʠʪʘʭ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʧʦʚʪʦʨʥʳʤ ʟʘʨʘʞʝʥʠʝʤ Mycobacterium tuberculosis, ʷʚʣʷʶʱʝʡʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʛʝʨʠʘʪʨʠʯʝʩʢʠʭ ʣʝʛʦʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʘʮʠʪʦʠʜʥʳʭ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʥʘ ʬʦʥʝ ʥʠʟʢʦʡ ʧʨʦʜʫʢʮʠʠ ʀʌʅ 1 ʪʠʧʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʢ ʨʘʟʚʠʪʠʶ ʛʝʨʧʝʩ-ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʦʩʣʦʞʥʝʥʠʡ ʠ ʣʠʩʪʝʨʠʦʟʘ. ʇʦʞʠʣʳʝ ʣʶʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʚʩʣʝʜʩʪʚʠʝ ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʪʷʞʝʣʦʤʫ ʪʝʯʝʥʠʶ ʣʠʭʦʨʘʜʢʠ 

ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ. ɺʳʩʦʢʠʡ ʙʘʟʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, 

ʥʦ ʥʠʟʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚ ʦʪʚʝʪ ʥʘ 

ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ, ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʩʝʧʩʠʩʘ, ʨʘʟʚʠʚʰʝʛʦʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʣʦʞʥʝʥʠʷ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʠ. 
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ɺʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ - ʢʦʨʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʣʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʙʣʘʛʦʜʘʨʷ ʚʘʢʮʠʥʘʮʠʠ. ʇʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʢʦʨʠ ʠ ʜʨʫʛʠʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫ ʜʝʚʦʯʝʢ 

ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʚʳʰʝ ʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʴʯʠʢʘʤʠ, ʦʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

(Mossong J. et al., 2000). ʍʦʪʷ ʧʨʠʥʮʠʧʳ ʚʘʢʮʠʥʘʮʠʠ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʦʙʦʠʭ ʧʦʣʦʚ (de Melker H. et 

al., 2001), ʢʦʨʴ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʨʠʚʠʪʳʭ ʤʘʣʴʯʠʢʦʚ (Green M.S., 1992). ʇʨʠ ʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʚʩʧʳʰʢʘʭ ʢʦʨʠ ʫ ʞʝʥʱʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ ʩʤʝʨʪʥʦʩʪʴ ʚʳʰʝ, ʠ ʝʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (Garenne M., 1992). ʆʜʥʘʢʦ ʚ 

ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʠ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘʭ ʦʩʣʦʞʥʝʥʠʝ ʢʦʨʠ - ʧʦʜʦʩʪʨʳʡ ʩʢʣʝʨʦʟʠʨʫʶʱʠʡ 

ʧʘʥʵʥʮʝʬʘʣʠʪ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ (Manayani D.J. et al., 2002; Gutierrez 

J. et al., 2010). ʂʦʨʴ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʊʭ1-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʦʜʥʘʢʦ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʙʘʣʘʥʩʘ ʊʭ1/ʊʭ2 ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʠ ʢʦʨʠ ʢʘʢ ʫ ʜʝʪʝʡ, ʪʘʢ 

ʠ ʫ ʚʟʨʦʩʣʳʭ ʥʝ ʚʳʷʚʣʝʥʦ (Griffin  D.E. et al., 1994; Muenchhoff M., Goulder P.J.R., 2014). 

ʇʨʠ ʚʩʧʳʰʢʝ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʘʨʦʪʠʪʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʢ ʵʪʦʤʫ 

ʟʘʙʦʣʝʚʘʥʠʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʣʠʮʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʙʳʣʠ ʣʠ ʦʥʠ 

ʚʘʢʮʠʥʠʨʦʚʘʥʳ ʠʣʠ ʥʝʪ (Dominges A. et al., 2006). ʇʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʧʘʨʦʪʠʪʘ ʫ ʣʠʮ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʚ ʢʨʦʚʠ ʚʳʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ, ʯʝʤ ʫ ʤʫʞʯʠʥ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʪʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʞʝʥʱʠʥ 

(Dominges A. et al., 2006). ʕʧʠʜʠʜʠʤʠʪ, ʢʘʢ ʦʩʣʦʞʥʝʥʠʝ ʧʘʨʦʪʠʪʘ, ʚ ʧʦʩʪʧʫʙʝʨʪʘʪʥʦʤ ʚʦʟʨʘʩʪʥʦʤ 

ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 15-30% ʶʥʦʰʝʡ, ʪʦʛʜʘ ʢʘʢ ʦʦʬʦʨʠʪ ʨʘʟʚʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫ 5% ʜʝʚʫʰʝʢ 

(Hviid A. et al., 2008). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʦʩʣʦʞʥʝʥʠʷ ʧʘʨʦʪʠʪʘ, ʪʘʢʠʝ ʢʘʢ 

ʤʝʥʠʥʛʠʪ ʠ ʵʥʮʝʬʘʣʠʪ, ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʤʫʞʯʠʥ (Hviid A. et al., 2008). ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʪʝʯʝʥʠʷ ʧʘʨʦʪʠʪʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʢʦʨʠ, ʫ ʜʝʪʝʡ ʠ 

ʚʟʨʦʩʣʳʭ, ʦʪʩʫʪʩʪʚʫʶʪ (Muenchhoff M., Goulder P.J.R., 2014). 

ʈʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦ ʚʠʨʫʩʥʘʷ (ʈʉɺ) ʠʥʬʝʢʮʠʷ - ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ 

ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʫ 80% ʜʝʪʝʡ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ 

ʛʦʜʘ ʞʠʟʥʠ (Muenchhoff M., Goulder P.J.R., 2014). ʇʦʢʘʟʘʪʝʣʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʈʉɺ ʠʥʬʝʢʮʠʠ 

ʧʨʝʚʘʣʠʨʫʶʪ ʫ ʤʘʣʴʯʠʢʦʚ, ʘ ʤʫʞʩʢʦʡ ʧʦʣ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʜʣʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʩʚʷʟʠ 

ʩ ʨʘʟʚʠʪʠʝʤ ʦʙʣʠʪʝʨʠʨʫʶʱʝʛʦ ʙʨʦʥʭʠʦʣʠʪʘ ʠ ʧʥʝʚʤʦʥʠʠ (Nair H. et al., 2010; Borchers A.T. et al., 

2013). ɺ ʦʩʪʨʫʶ ʬʘʟʫ ʈʉɺ ʠʥʬʝʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʤʝʣʢʠʭ ʥʝʭʨʷʱʝʚʳʭ ʙʨʦʥʭʦʚ, 

ʙʨʦʥʭʠʦʣ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʪʜʝʣʦʚ ʤʘʢʨʦʬʘʛʘʤʠ, ʥʝʡʪʨʦʬʠʣʘʤʠ ʠ ʅʂ ʢʣʝʪʢʘʤʠ (Openshaw P.J., 

Tregoning J.S., 2005). ɺ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʩʥʠʞʝʥʠʝʤ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʈʉɺ ʠʥʬʝʢʮʠʠ ʫ ʜʝʚʦʯʝʢ 

(Nagayama Y. et al., 2006). ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʣʠʯʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʫ 

ʜʝʪʝʡ ʨʘʟʥʦʛʦ ʧʦʣʘ ʚ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ, ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʪʝʯʝʥʠʷ ʈʉɺ ʠʥʬʝʢʮʠʠ ʤʦʛʫʪ 



41 

 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʵʢʩʧʨʝʩʩʠʝʡ ʛʝʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤʘʭ ʠ ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ ʠ 

ʤʦʣʝʢʫʣʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ.  

ʃʦʞʥʳʡ ʢʨʫʧ ʧʨʠ ʣʘʨʠʥʛʦʪʨʘʭʝʦʙʨʦʥʭʠʪʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʦʩʣʦʞʥʝʥʠʝʤ 

ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʤʝʩʷʮʝʚ ʠ 

ʜʦ 6 ʣʝʪ, ʠ ʝʛʦ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʳʰʝ ʫ ʤʘʣʴʯʠʢʦʚ (Segal A.O. et al., 2005). ʇʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʝʪʨʷʥʦʡ ʦʩʧʦʡ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʘ ʚ ʜʝʪʩʢʦʤ ʠ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʥʳʭ 

ʧʝʨʠʦʜʘʭ, ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʚʫʰʝʢ ʚʦʟʨʘʩʪʘʝʪ ʧʦʩʣʝ ʧʝʨʠʦʜʘ 

ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (Fleming D.M. et al., 2004). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ɺʀʏ ʠʥʬʝʢʮʠʠ ʫ ʜʝʚʦʯʝʢ ʯʠʩʣʦ CD4+ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʚʳʰʝ, ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʫ ʥʠʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ (Ruel 

T.D. et al., 2011). ɸʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʪʘʢʞʝ ʚʳʰʝ ʫ ʟʜʦʨʦʚʳʭ 

ʜʝʚʦʯʝʢ, ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʀʏ, ʧʨʠʯʝʤ ʵʪʠ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩ ʧʝʨʚʦʛʦ ʜʥʷ 

ʞʠʟʥʠ (Falagas M.E. et al., 2007). ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʝ ʯʠʩʣʦ CD4+ ʣʠʤʬʦʮʠʪʦʚ ʫ ʜʝʚʦʯʝʢ, 

ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ɺʀʏ ʠʥʬʝʢʮʠʠ ʢʘʢ ʫ ʜʝʪʝʡ, ʪʘʢ ʠ ʫ ʚʟʨʦʩʣʳʭ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ (Marinda E. et al., 2007). 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʞʝʥʱʠʥʳ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʜʝʡʩʪʚʠʶ ʚʠʨʫʩʦʚ, 

ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʚʳʰʝ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʥʘ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʢʘʭ TLR3, ʘ ʪʘʢʞʝ TLR3-ʟʘʚʠʩʠʤʘʷ 

ʧʨʦʜʫʢʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʚʠʨʫʩʥʳʝ ʘʥʪʠʛʝʥʳ ʫ ʞʝʥʱʠʥ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ʪʝʯʝʥʠʝ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ/ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʥʪʨʘʮʝʧʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (Brabin L., 2002). ɾʝʥʱʠʥʳ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʦʛʝʥʦʚ ʥʠʟʢʦʝ, ʠ ʞʝʥʱʠʥʳ, ʧʨʠʥʠʤʘʶʱʠʝ ʛʦʨʤʦʥʘʣʴʥʳʝ 

ʢʦʥʪʨʘʮʝʧʪʠʚʳ, ʧʦʚʳʰʘʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ, ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ɺʀʏ, ʠ 

ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʠʭ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʞʝʥʱʠʥʘʤʠ, ʥʝ ʧʨʠʥʠʤʘʶʱʠʤʠ 

ʢʦʥʪʨʘʮʝʧʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʤ ʚʣʠʷʥʠʠ ʨʘʟʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʩʪʨʦʛʝʥʦʚ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʘ ʪʝʯʝʥʠʝ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (Aaby P. et al., 1996; 

Baeten J.M. et al., 2007). ʋ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʝʥʱʠʥ, ʧʨʠʥʠʤʘʶʱʠʭ ʦʨʘʣʴʥʳʝ 

ʢʦʥʪʨʘʮʝʧʪʠʚʳ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ ʚʠʨʫʩʥʳʭ 

ʠʥʬʝʢʮʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʞʝʥʱʠʥ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʥʫʪʨʠʤʘʪʦʯʥʫʶ ʩʧʠʨʘʣʴ (Stringer E.M. et al., 

2007). ɺ ʩʣʫʯʘʷʭ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʠʨʫʩʦʤ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ 2 ʪʠʧʘ ʧʨʦʛʝʩʪʝʨʦʥ ʧʦʜʘʚʣʷʝʪ ʢʘʢ 

ʢʣʝʪʦʯʥʳʡ, ʪʘʢ ʠ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʯʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʢ ʵʪʦʤʫ ʚʠʨʫʩʫ ʫ ʞʝʥʱʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ (Gillgrass A.E. et al., 2003).  

ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʨʠʧʧ ʫ ʤʫʞʯʠʥ ʧʨʦʪʝʢʘʝʪ ʪʷʞʝʣʝʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ 

(Quach C. et al., 2003). ɾʝʥʱʠʥʳ ʪʘʢʞʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʚʠʨʫʩʫ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ 1 ʪʠʧʘ ʠ 
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ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (Villacres M.C. et al., 2004). ʇʦ-ʚʠʜʠʤʦʤʫ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʪʠʤ 

ʠʥʬʝʢʮʠʷʤ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ IgM ʫ ʞʝʥʱʠʥ 

(Butterworth M. et al., 1967).  

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʪʷʞʝʩʪʠ ʠʭ ʪʝʯʝʥʠʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʠ 

ʜʣʷ ʧʦʣʦʚʦʟʨʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ ʧʠʢʦʨʥʘʚʠʨʫʩʘʤʠ, ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʪʷʞʝʣʝʝ ʧʨʦʪʝʢʘʶʪ ʫ ʩʘʤʮʦʚ ʠ 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʤʳʰʝʡ C57L/J ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʙʝʨʝʤʝʥʥʳʤʠ ʩʘʤʢʘʤʠ (Fuller A. et al., 2007).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ, ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʠ ʦʩʣʦʞʥʝʥʠʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ 

ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ. ʋ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨʘʟʥʳʭ ʚʠʨʫʩʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʚʠʨʫʩʘ, ʠ ʧʨʠ ʦʜʥʠʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʯʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ 

ʪʝʯʝʥʠʷ ʚʳʰʝ ʫ ʤʘʣʴʯʠʢʦʚ, ʘ ʧʨʠ ʜʨʫʛʠʭ ï ʫ ʜʝʚʦʯʝʢ. ɺ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʯʘʩʪʦʪʘ ʠ 

ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʤʫʞʯʠʥ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʞʝʥʱʠʥ 

ʪʷʞʝʩʪʴ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʝʙʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʫ 

ʜʝʪʝʡ 

ɺ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ɺʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʫ ʜʝʪʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ, ʪʘʢʠʝ ʢʘʢ ʩʠʥʫʩʠʪʳ ʠ ʪʦʥʟʠʣʠʪʳ, ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʜʝʚʦʯʝʢ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʟʥʠ ʥʠʞʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʪʷʞʝʣʝʝ ʧʨʦʪʝʢʘʶʪ ʫ ʤʘʣʴʯʠʢʦʚ (Falagas M.E. et al., 

2007). ʆʜʥʘʢʦ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʬʘʨʠʥʛʠʪ ʯʘʱʝ 

ʨʘʟʚʠʚʘʝʪʩʷ, ʠ ʝʛʦ ʩʠʤʧʪʦʤʳ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ (Breda L. 

et al., 2013). L.P. Celentano ʠ ʩʦʘʚʪ. (2005) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ ʧʨʠ ʚʩʧʳʰʢʝ 

ʢʦʢʣʶʰʘ ʚ ɽʚʨʦʧʝ ʧʨʝʦʙʣʘʜʘʣʠ ʜʝʚʦʯʢʠ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʠ ʤʣʘʜʝʥʮʝʚ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤʠ ʚʦʟʨʘʩʪʘ ʚʘʢʮʠʥʘʮʠʠ. ʕʪʠ 

ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʉʐɸ (Haberling D.L. et al., 2009). 

Mycoplasma pneumoniae ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʘʪʠʧʠʯʥʦʡ ʧʥʝʚʤʦʥʠʠ, ʢʦʪʦʨʘʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʪʘʢʞʝ ʯʘʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʜʝʚʦʯʝʢ 

(Eshima N. et al., 2012). 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ 

ʜʝʪʝʡ 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʝʡʰʤʘʥʠʦʟʦʤ, ʠʤʝʝʪ ʧʦʣʦʚʳʝ 

ʨʘʟʣʠʯʠʷ, ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʧʝʨʠʦʜʘʭ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʠ ʧʦʩʣʝ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ (Guerra-Silveira F., Abad-Franch F., 2013). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ 

ʷʚʣʷʶʪʩʷ ʤʘʣʴʯʠʢʠ, ʘ ʠʟʤʝʥʝʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʣʝʡʰʤʘʥʠʦʟʘ ʚ ʵʪʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʜʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʪʝʯʝʥʠʝ 
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ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʣʷʨʠʟʘʮʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʊʭ1-ʪʠʧʫ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ, ʥʘʦʙʦʨʦʪ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

ʊʭ2-ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʦʩʪʨʝʥʠʷʤʠ ʣʝʡʰʤʘʥʠʦʟʘ (Alexander J., Bryson K., 

2005). ɺʠʜʠʤʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ 

ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʚ ʧʝʨʠʦʜʳ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʠ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, 

ʦʧʦʩʨʝʜʫʶʪ ʨʘʟʣʠʯʠʷ ʚ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʣʝʡʰʤʘʥʠʦʟʘ (Snider H. et al., 2009). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʷʨʢʠʭ ʨʘʟʣʠʯʠʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ 

ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ, ʯʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʨʘʟʣʠʯʘʝʪʩʷ ʤʝʞʜʫ ʧʦʣʘʤʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʚʠʨʫʩʥʳʭ, 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʬʝʢʮʠʡ ʫ ʜʝʪʝʡ ʟʘʚʠʩʷʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʇʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ, ʨʷʜ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʘʱʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʪʷʞʝʣʝʝ ʧʨʦʪʝʢʘʝʪ ʫ ʜʝʚʦʯʝʢ, ʘ ʢ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ, ʥʘʦʙʦʨʦʪ, ʤʘʣʴʯʠʢʠ. ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʪʝʯʝʥʠʷ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʠʤʝʝʪ ʛʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ, ʢʦʛʜʘ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʚʦʟʨʘʩʪʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʥʩʢʠʭ ʠ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ 

ʩʪʝʨʦʠʜʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʦʣʴ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʨʘʟʚʠʪʠʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʆʜʥʘʢʦ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʨʘʟʚʠʪʠʠ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʦʪʩʫʪʩʪʚʫʶʪ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʪʝʨʘʧʠʶ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ. 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʚʟʨʦʩʣʳʭ 

ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʷʞʝʩʪʠ ʠʭ ʪʝʯʝʥʠʷ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʩʣʝ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ (Roberts C.W. et al., 2001; Klein S.L., Flanagan K.L., 2016), ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʨʘʟʣʠʯʠʷ ʨʝʘʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ ʵʬʬʝʢʪʘʤʠ 

ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ (Roberts C.W. et al., 2001; Klein S.L., Roberts C.W., 2010). ʇʦʚʳʰʝʥʥʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʘʛʝʥʪʘʤ ʫ ʤʫʞʯʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʠʭ ʩʤʝʨʪʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ. ɸʥʘʣʠʟ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ 

ʚ 227 ʩʪʨʘʥʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʞʝʥʱʠʥʳ 

ʞʠʚʫʪ ʜʦʣʴʰʝ (ʉʴʝʨʨʘ-ʃʝʦʥʝ: 49 ʣʝʪ ï ʞʝʥʱʠʥʳ, 44 ʛʦʜʘ ï ʤʫʞʯʠʥʳ; ʅʦʨʚʝʛʠʷ: 82 ʛʦʜʘ ï 

ʞʝʥʱʠʥʳ, 76 ʣʝʪ ï ʤʫʞʯʠʥʳ) (Kinsella K., 2001). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʫ ʤʫʞʯʠʥ ʯʘʱʝ 
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ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʪʷʞʝʣʝʝ ʧʨʦʪʝʢʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʠʨʫʩʥʳʤʠ, ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ, 

ʛʨʠʙʢʦʚʳʤʠ ʠ ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ (Fish E.N., 2008; Gilliver S.C., 2010; Klein S.L., Roberts 

C.W., 2010). ʂʨʦʤʝ ʪʦʛʦ, ʫ ʤʫʞʯʠʥ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʦʧʫʭʦʣʝʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʧʦʯʝʢ 

ʠ ʧʝʯʝʥʠ (Gilliver S.C., 2010). ʆʜʥʘʢʦ ʞʝʥʱʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʨʝʘʢʮʠʝʡ ʦʪʪʦʨʞʝʥʠʷ ʘʣʣʦʛʝʥʥʳʭ 

ʢʦʞʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ (Angele M.K et al., 2006; Fish E.N., 2008). 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʬʝʢʮʠʡ ʫ 

ʚʟʨʦʩʣʳʭ 

ʏʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʬʝʢʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʠʧʘʥʦʩʦʤʦʟʘ, ʣʝʡʰʤʘʥʠʦʟʘ, 

ʪʨʠʭʠʥʝʣʣʝʟʘ, ʠ ʪʷʞʝʩʪʴ ʠʭ ʪʝʯʝʥʠʷ ʫ ʩʘʤʮʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʰʝ, ʯʝʤ ʫ 

ʩʘʤʦʢ (Rosas L.E. et al., 2005; Lang C. et al., 2007; Lezama-D§vila C.M. et al., 2008). ɺʳʷʚʣʝʥʳ 

ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʢ ʣʠʯʠʥʢʘʤ ʛʝʣʴʤʠʥʪʘ 

Strongyloides venezuelensis (Rivero J.C. et al., 2002). ʇʨʠ ʛʝʣʴʤʠʥʪʦʟʘʭ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʘ ʣʠʯʠʥʦʢ 

S. venezuelensis ʚ ʣʝʛʢʠʭ ʩʘʤʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ. 

ʆʨʭʠʵʢʪʦʤʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ-ʭʦʟʷʠʥʘ ʢ S. venezuelensis ʥʘ 

ʩʪʘʜʠʷʭ ʤʠʛʨʠʨʘʮʠʠ ʧʘʨʘʟʠʪʘ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʦʛʝʥʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʚʘʨʠʵʢʪʦʤʠʠ 

ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʜʝʡʩʪʚʠʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ-ʭʦʟʷʠʥʘ ʢ S. 

venezuelensis ʦʙʫʩʣʦʚʣʝʥʘ ʘʢʪʠʚʘʮʠʝʡ ʩʠʩʪʝʤʳ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ (Watanabe K. et al., 

1999). 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ 

ʚʟʨʦʩʣʳʭ 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ 

ʚʦʣʯʘʥʢʘ, ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ ʠ ʜʨ., ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʪʷʞʝʣʝʝ ʧʨʦʪʝʢʘʶʪ ʫ ʞʝʥʱʠʥ, ʯʝʤ ʫ 

ʤʫʞʯʠʥ (Angele M.K. et al., 2006). ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʚʷʟʳʚʘʶʪ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʫ ʞʝʥʱʠʥ 

ʧʨʝʦʙʣʘʜʘʝʪ ʊʭ2-ʪʠʧ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Roved J. et al., 2017; Foo Y.Z. et al., 2016). ʇʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʤʫʞʯʠʥʘʤʠ ʜʣʷ ʞʝʥʱʠʥ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʘʫʪʦʘʥʪʠʪʝʣ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ (Klein S.L. et al., 2015). ʇʨʠ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʝ ʫ ʞʝʥʱʠʥ ʫʨʦʚʝʥʴ 

ʤʝʪʘʙʦʣʠʟʤʘ ʘʥʜʨʦʛʝʥʦʚ ʩʥʠʞʘʝʪʩʷ, ʘ ʵʩʪʨʦʛʝʥʦʚ ï ʧʦʚʳʰʘʝʪʩʷ (Yazdany J. et al., 2010). ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʧʘʪʦʛʝʥʝʟʘ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ 

ʚʦʣʯʘʥʢʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʠʷ ʤʳʰʝʡ NZB/NZW. ʂʘʩʪʨʘʮʠʷ ʩʘʤʮʦʚ ʤʳʰʝʡ ʣʠʥʠʠ NZB/NZW 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʵʪʦʛʦ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʚʝʜʝʥʠʝ ʵʢʟʦʛʝʥʥʳʭ ʘʥʜʨʦʛʝʥʦʚ 

ʦʨʭʠʵʢʪʦʤʠʨʦʚʘʥʥʳʤ ʩʘʤʮʘʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʠ 

(Sheridan P.J., 1991).  

ʄʝʭʘʥʠʟʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʣʦʚʳʝʭ ʨʘʟʣʠʯʠ ̫ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
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ʫʨʦʚʝʥʴ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ ʠ ʠʩʭʦʜʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ (Angele M.K. et al, 

2000; Breithaupt-Faloppa A.C. et al., 2016). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʥʘ ʵʢʟʦʛʝʥʥʳʝ ʠ ʘʣʣʦʛʝʥʥʳʝ ʘʥʪʠʛʝʥʳ ʠ ʘʣʣʝʨʛʝʥʳ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʫ ʩʘʤʦʢ, ʯʝʤ ʫ ʩʘʤʮʦʚ 

(Bird M.D. et al., 2008). ʇʨʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʢʨʦʚʦʪʝʯʝʥʠʠ, ʚ ʪʠʤʫʩʝ ʫ ʩʘʤʮʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʣʠʤʬʦʮʠʪʦʚ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʩʥʠʞʝʥʠʘʝʪʩʷ ʫʨʦʚʝʥɹ 

ʧʨʦʜʫʢʮʠʠ ʀʃ-3 ʪʠʤʦʮʠʪʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʫ ʩʘʤʦʢ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝ ʚʳʨʘʞʝʥʳ (Raju R. et al., 2008).  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 17ɓ-ʵʩʪʨʘʜʠʦʣʘ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʫʪʝʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ERŬ ʤʘʢʨʦʬʘʛʦʚ ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ, CD3+ ʊ-ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʥʘ ERɓ 

ʘʣʴʚʝʦʣʷʨʥʳʭ ʤʘʢʨʦʬʘʛʦʚ ʠ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ (Yu H.P., Chaudry 

I.H., 2009). 17ɓ-ʵʩʪʨʘʜʠʦʣ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ Ŭ-ʨʝʮʝʧʪʦʨʳ, ʘʢʪʠʚʠʨʫʝʪ MAPK, NF-əB ʠ AP-1 

ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (Suzuki 

T. et al., 2007). ʅʘ ʤʦʜʝʣʠ ʦʩʪʨʦʡ ʧʦʩʪʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʘʥʝʤʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ 

ʧʝʯʝʥʠ ʠ ʣʝʛʢʠʭ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʩʪʨʦʛʝʥʳ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ TLR4-ʟʘʚʠʩʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʣʝʛʢʠʭ ʠ ʧʝʯʝʥʠ (Frink M. et al., 2007). ʊʘʢʞʝ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ 17ɓ-ʵʩʪʨʘʜʠʦʣ ʧʦʜʘʚʣʷʝʪ ʧʨʦʜʫʢʮʠʶ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʤʠʛʨʘʮʠʠ ʤʘʢʨʦʬʘʛʦʚ ʣʝʛʢʠʭ ʠ ʪʝʤ ʩʘʤʳʤ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʩʝʧʩʠʩʝ (Suzuki T. et al., 2007).  

ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʘʩʪʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʦʩʪʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʘʥʝʤʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʵʬʬʝʢʪʦʚ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ 5Ŭ-ʜʠʛʠʜʨʦʪʝʩʪʦʩʪʝʨʦʥʘ ʷʚʣʷʝʪʩʷ ʩʫʧʨʝʩʩʠʷ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʧʣʝʥʦʮʠʪʦʚ ʠ ʧʨʦʜʫʢʮʠʠ ʠʤʠ ʀʃ-2 ʠ ʀʃ-3 (Angele M.K. et al., 

2001; Zolin S.J. et al., 2015). ɺʚʝʜʝʥʠʝ ʩʘʤʮʘʤ ʘʥʪʘʛʦʥʠʩʪʘ ʪʝʩʪʦʩʪʝʨʦʥʘ ʬʣʫʪʘʤʠʜʘ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʯʝʥʠʝ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʝʧʩʠʩʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʣʷʨʠʟʘʮʠʠ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦ ʊʭ1-ʪʠʧʫ, ʫʣʫʯʰʝʥʠʠ ʩʦʢʨʘʪʠʤʦʩʪʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʫʚʝʣʠʯʝʥʠʠ 

ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ ʠ ʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʡ ʛʝʧʘʪʦʮʠʪʦʚ (Hildebrand F. et al., 2006). Mayr S. ʠ ʩʦʘʚʪ. 

(2006) ʚʳʷʚʠʣʠ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ MHC II ʢʣʘʩʩʘ ʥʘ 

ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʤʘʢʨʦʬʘʛʘʭ ʠ ʢʣʝʪʢʘʭ ʩʝʣʝʟʝʥʢʠ, ʯʪʦ ʥʠʚʝʣʠʨʫʝʪʩʷ ʧʨʠ ʢʘʩʪʨʘʮʠʠ. 

ɼʝʛʠʜʨʦʵʧʠʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪ (ɼɻʕɸ-ʉ) ï ʩʪʝʨʦʠʜʥʳʡ ʛʦʨʤʦʥ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʘʢ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ, ʪʘʢ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʵʩʪʨʦʛʝʥʦʚ, ʠ 

ʘʥʜʨʦʛʝʥʦʚ. ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ɼɻʕɸ-ʉ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʩʧʣʝʥʦʮʠʪʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ, ʧʦʣʷʨʠʟʫʝʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʦ ʊʭ1-ʪʠʧʫ ʠ ʩʥʠʞʘʝʪ ʩʤʝʨʪʥʦʩʪʴ 

ʩʘʤʮʦʚ ʦʪ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʝʧʩʠʩʘ (Angele M.K. et al, 1998). ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʘʢʦʡ 

ʵʬʬʝʢʪ ʫ ʩʘʤʮʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʝʚʨʘʱʝʥʠʷ ɼɻʕɸ-ʉ ʚ ʵʩʪʨʦʛʝʥʳ. ʋ ʩʘʤʦʢ ɼɻʕɸ-ʉ, 
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ʥʘʧʨʦʪʠʚ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʩʪʦʩʪʝʨʦʥ ʠ ʦʢʘʟʳʚʘʝʪ ʘʥʘʣʦʛʠʯʥʦʝ ʘʥʜʨʦʛʝʥʘʤ ʚʣʠʷʥʠʝ. ʆʜʥʘʢʦ 

ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʩʘʤʦʢ ʚ ʬʘʟʝ ʧʨʦʵʩʪʨʫʩʘ ɼɻʕɸ-ʉ ʘʢʪʠʚʠʨʫʝʪ ʢʣʝʪʢʠ 

ʩʝʣʝʟʝʥʢʠ ʠ ʤʘʢʨʦʬʘʛʠ ʠ ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʮʠʶ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-10 (Knºferl 

M.W. et al., 2002). ʇʦʜʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʤʝʪʘʙʦʣʠʪʘ ɼɻʕɸ-ʉ ï ʘʥʜʨʦʩʪʝʥʜʠʦʣʘ 

(Suzuki T. et al., 2007). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʞʝʥʩʢʠʝ ʠ ʤʫʞʩʢʠʝ 

ʩʪʝʨʦʠʜʥʳʝ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʕʩʪʨʦʛʝʥʳ ʘʢʪʠʚʠʨʫʶʪ ʠʤʤʫʥʥʫʶ 

ʩʠʩʪʝʤʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʩʪʦʩʪʝʨʦʥ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʦʤ. ʂʘʢ ʵʩʪʨʦʛʝʥʳ, ʪʘʢ ʠ 

ʘʥʜʨʦʛʝʥʳ ʤʦʜʫʣʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʤʘʢʨʦʬʘʛʦʚ ʩʝʣʝʟʝʥʢʠ ʠ ʧʨʦʜʫʢʮʠʶ ʠʤʠ ʮʠʪʦʢʠʥʦʚ. 

ɼʠʛʠʜʨʦʪʝʩʪʦʩʪʝʨʦʥ ʠʥʛʠʙʠʨʫʝʪ ʧʦʣʷʨʠʟʘʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦ ʊʭ1-ʪʠʧʫ, ʪʦʛʜʘ ʢʘʢ 17ɓ-

ʵʩʪʨʘʜʠʦʣ ʘʢʪʠʚʠʨʫʝʪ ʢʣʝʪʦʯʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʠ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ (Angele M.K. 

et al, 2001). ʀʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʪʦʨʳʭ 

ʨʘʟʣʠʯʘʶʪʩʷ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘʣʠʯʠʝ ʧʦʣʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ. ʆʜʥʠ ʘʚʪʦʨʳ ʚʳʷʚʣʷʣʠ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠ ʩʝʧʩʠʩʘ (George R.L. et al., 2003; Endo Y. et al., 2005; Davis D.P. et al., 2006), ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ (Coimbra R. et al., 2003; Frink M. et al., 2007). Offner P.J. ʠ 

ʩʦʘʚʪ. (1999), ʠʩʩʣʝʜʦʚʘʚ ʩʚʳʰʝ 500 ʧʘʮʠʝʥʪʦʚ, ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʤʝʨʪʥʦʩʪʠ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ʆʜʥʘʢʦ ʦʥʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʫʞʯʠʥʳ ʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ. ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʷʚʣʝʥʘ 

ʙ·ʣʴʰʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʡ ʧʥʝʚʤʦʥʠʠ ʫ ʤʫʞʯʠʥ (Gannon C.J. et al., 

2004). ʋ ʞʝʥʱʠʥ ʨʝʞʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩʝʧʩʠʩ; ʢʨʦʤʝ ʪʦʛʦ, ʫ ʥʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ ʥʠʞʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ ʙʝʜʨʝʥʥʳʭ ʢʦʩʪʝʡ (Endo Y. et al., 2005; 

Zhu Z. et al., 2017). Rappold J.F. ʠ ʩʦʘʚʪ. (2002) ʚʳʷʚʠʣʠ, ʯʪʦ ʞʝʥʱʠʥʳ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʫ 

ʨʘʟʚʠʪʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʘ, ʧʥʝʚʤʦʥʠʠ ʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʝʧʩʠʩʘ, ʯʝʤ 

ʤʫʞʯʠʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʥʩʢʠʡ ʧʦʣ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʤʝʨʪʝʣʴʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (Napolitano L.M. et al., 2001). ʅʝʩʤʦʪʨʷ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ 

ʠʥʬʝʢʮʠʷʤ ʠ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʪʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ ʙʦʣʝʝ 

ʪʷʞʝʣʦʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ (Keselman A., Heller N., 2015).  

ɺʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʪʘʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʦʟʨʘʩʪʦʤ, ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʪʝʨʘʧʠʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʦʟʨʘʩʪ ʠ ʛʦʨʤʦʥʘʣʴʥʳʡ ʬʦʥ ʚ ʤʦʤʝʥʪ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ ʠʤʝʶʪ 



47 

 

ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʪʝʯʝʥʠʷ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʩʪʫʧʣʝʥʠʷ ʤʝʥʦʧʘʫʟʳ ʫ ʞʝʥʱʠʥ ʚ ʉʐɸ 

ʩʦʩʪʘʚʣʷʝʪ 50 ʣʝʪ (Nichols H.B. et al., 2006). ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʵʩʪʨʦʛʝʥʦʚ 

ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ (Nichols H.B. et al., 2006). ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʢ ʠ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʘʪʫʩ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʛʨʫʧʧʘʭ. 

ρȢυ ˙̠̜̏̌̆̋̔̌̑̎̆ ̖̜̍̆́̎̉̈̍ȟ ̘̍̏̑̏̌̏̄̉̆̒̋̉̆̕ ̉ ̘̉̍̍̔̎̏̌̏̄̉̆̒̋̉̆ 
̠̉̈̍̆̎̆̎̉ ̐̑̉ ̜̖̒̉̒̓̆̍̎ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̗̠̖̑̆́̋̉ 

ʉʠʩʪʝʤʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʧʨʠ ʉʉɺʆ - ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʦʤ 

ʧʨʦʷʚʣʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʠʩʪʝʤʥʳʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ 

ʤʝʜʠʘʪʦʨʦʚ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʛʠʧʝʨ- ʠʣʠ ʛʠʧʦʪʝʨʤʠʝʡ, ʪʘʭʠʢʘʨʜʠʝʡ, ʪʘʭʠʧʥʦʵ, ʣʝʡʢʦʮʠʪʦʟʦʤ ʠʣʠ 

ʣʝʡʢʦʧʝʥʠʝʡ (Reinhart K. et al., 2010; Faix J.D., 2013; Gr®goire M et al., 2017).  

ʉʉɺʆ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʦʪʚʝʪ ʢʘʢ ʥʘ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ, ʪʘʢ ʠ ʧʨʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘ ʢʨʠʪʝʨʠʠ ʉʉɺʆ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʤʥʦʛʠʭ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

ʀʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ ï ʢʦʤʧʦʥʝʥʪʳ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ, ʪʘʢʠʝ ʢʘʢ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ, 

ʧʝʧʪʠʜʦʛʣʠʢʘʥʳ, ʟʠʤʦʟʘʥ, ʣʠʧʦʪʝʡʭʦʝʚʘʷ ʢʠʩʣʦʪʘ ʠ ʜʨ., ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʪʦʣʣ-ʧʦʜʦʙʥʳʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ TLRs - TLR2, TLR4 ʠ ʮʠʪʦʟʦʣʴʥʳʤʠ NLRs (nucleotide oligomerization domains 

(Nod)-like receptors) ï NOD1 ʠ NOD2, ʚʳʟʳʚʘʶʪ ʛʠʧʝʨʧʨʦʜʫʢʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ, ʘʢʪʠʚʠʨʫʷ NF-kB ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ (Chen Z. et al., 2017; Wang P. et al., 2017). ʇʨʠ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʪʨʘʚʤʘʭ ʠ ʦʞʦʛʘʭ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ 

ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʘʢʪʠʚʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʬʦʩʬʦʣʠʧʘʟʳ 2 ʠ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʠʥʪʝʟʫ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ, ʣʝʡʢʦʪʨʠʝʥʦʚ ʠ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ (Jaffer U. et al., 

2010). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʵʥʜʦʛʝʥʥʳʝ ʤʦʣʝʢʫʣʳ ï ʘʣʘʨʤʠʥʳ (ʘʤʬʦʪʝʨʠʥ, ʙʝʣʢʠ 

ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ, ʙʝʣʢʠ ʩʝʤʝʡʩʪʚʘ S100 ʠ ʜʨ.), ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʜʫʢʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʯʝʨʝʟ TLR2, TLR4, GPCR (ʨʝʮʝʧʪʦʨʳ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ G-ʙʝʣʢʦʤ) ʠ ʜʨ. ʨʝʮʝʧʪʦʨʳ (ʨʠʩ. 

1.4). ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʥʘʨʫʰʘʝʪʩʷ ʙʘʣʘʥʩ ʩʠʥʪʝʟʘ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ: 

ʛʠʧʝʨʧʨʦʜʫʢʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʌʅʆ-Ŭ, ʀʃ-1, ʀʃ-6, ʀʃ-8) ʘʢʪʠʚʠʨʫʝʪ ʩʠʥʪʝʟ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʢʘʩʧʘʟ, ʨʘʟʨʫʰʘʶʱʠʭ ɼʅʂ ʢʣʝʪʦʢ ʠ ʘʢʪʠʚʠʨʫʶʱʠʭ ʘʧʦʧʪʦʟ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʉʉɺʆ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʩʠʥʜʨʦʤʘ ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʦʛʦ 

ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ ʩʚʝʨʪʳʚʘʥʠʷ, ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʝʯʝʥʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (Jaffer U. et al., 2010).  

ɺ 26% ʩʣʫʯʘʝʚ ʉʉɺʆ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʩʝʧʩʠʩʘ, ʘ ʚ 18% ï ʪʷʞʝʣʦʛʦ ʩʝʧʩʠʩʘ (Horeczko 

T. et al., 2014), ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʛʠʧʦʪʝʥʟʠʝʡ ʠ 
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ʛʠʧʦʧʝʨʬʫʟʠʝʡ (Minderhoud T.C. et al., 2017). ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʝʧʩʠʩʦʤ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʠ 

ʜʦʩʪʠʛʘʝʪ 18-20 ʤʣʥ ʩʣʫʯʘʝʚ ʚ ʛʦʜ ʚ ʤʠʨʝ, ʘ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʘʩʪʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ (Tozzi J., 2017). ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʩʝʧʩʠʩ ʩʪʦʠʪ ʥʘ ʪʨʝʪʴʝʤ 

ʤʝʩʪʝ ʚ ʩʧʠʩʢʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʝ (4-6 ʤʣʥ ʯʝʣ/ʛʦʜ). ʅʘ 

ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩʝʧʩʠʩʦʤ ʚ ʉʐɸ ʝʞʝʛʦʜʥʦ ʟʘʪʨʘʯʠʚʘʶʪʩʷ ʜʦ 17 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ (Torio 

C.M., Andrews R.M., 2011). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʝʧʩʠʩʦʤ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʩʝʧʩʠʩ ʨʘʟʚʠʚʘʝʪʩʷ ʯʘʱʝ (ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʡ ï 62,2% ʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʡ ï 46,8%) ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʥʝʛʦ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ (Mayr F.B. et al., 2014). 

ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʟʚʠʪʠʶ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʩʝʧʩʠʩʘ, ʷʚʣʷʝʪʩʷ E.coli (Mayr F.B. et al., 2014). E. coli ïʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʯʝʣʦʚʝʢʘ (Yang K.H., Lee M.G., 2008), ʤʝʤʙʨʘʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʃʇʉ ï ʦʩʥʦʚʥʦʡ ʠʥʠʮʠʘʪʦʨ ʨʘʟʚʠʪʠʷ ʩʝʧʩʠʩʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʣʠʩʘʭʘʨʠʜʥʦʛʦ 

ʟʚʝʥʘ (ʆ-ʘʥʪʠʛʝʥ), ʢʘʨʙʦʛʠʜʨʘʪʥʦʛʦ ʷʜʨʘ ʠ ʣʠʧʠʜʥʦʡ ʯʘʩʪʠ (ʣʠʧʠʜ ɸ) (Opal S. M., Huber C. E., 

2002; Shukla P. et al., 2014). ʄʦʣʝʢʫʣʳ ʃʇʉ ʥʝʪʦʢʩʠʯʥʳ, ʧʦʢʘ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʘʚʝ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ.  

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ʣʠʟʠʩ ʙʘʢʪʝʨʠʡ, ʠʥʛʠʙʠʪʦʨʳ ʩʠʥʪʝʟʘ ʙʝʣʢʘ) ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʝʨʝʭʦʜ ʃʇʉ ʚ ʩʚʦʙʦʜʥʦʝ, ʥʝ ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʪʝʥʢʦʡ ʙʘʢʪʝʨʠʠ ʩʦʩʪʦʷʥʠʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʝʛʦ ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ï ʣʠʧʠʜʘ ɸ. ɺʦ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʚʦʙʦʜʥʳʡ ʃʇʉ ʬʦʨʤʠʨʫʝʪ 

ʢʦʤʧʣʝʢʩ ʩ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜ-ʩʚʷʟʳʚʘʶʱʠʤ ʙʝʣʢʦʤ (ʃʉɹ), ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʣʢʘʤ ʦʩʪʨʦʡ 

ʬʘʟʳ I ʪʠʧʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʘʢʨʦʬʘʛʘʤʠ (Blomkalns A.L. et al., 2011). ʂʦʤʧʣʝʢʩ ʃʇʉ-ʃʉɹ 

ʦʧʦʩʨʝʜʫʝʪ ʵʬʬʝʢʪʳ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨ CD14 ʤʘʢʨʦʬʘʛʦʚ (ʤʝʤʙʨʘʥʥʳʡ ʃʇʉ-ʩʚʷʟʳʚʘʶʱʠʡ 

ʨʝʮʝʧʪʦʨ), MD2 ʠ TLRs. CD14 ʣʠʙʦ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʥʘ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʝ ʢʣʝʪʦʢ 

ʩʠʩʪʝʤʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʝʤʙʨʘʥʝ ʤʘʢʨʦʬʘʛʦʚ, ʣʠʙʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 

ʨʘʩʪʚʦʨʠʤʦʤ ʚʠʜʝ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (L®v°que M. et al., 2017). 
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ʈʠʩ. 1.4. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʨʦʜʫʢʮʠʠ ʦʩʥʦʚʥʳʭ ʤʝʜʠʘʪʦʨʦʚ 

ʠ ʮʠʪʦʢʠʥʦʚ ʚʦʩʧʘʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʪʪʝʨʥʦʚ ï PAMPs (pathogen associated molecular pattern), 

ʧʘʪʦʛʝʥ-ʘʩʩʦʮʠʠʨʫʝʤʳʭ ʤʦʣʝʢʫʣ, ʠ DAMPs (damage associated molecular pattern), ʤʦʣʝʢʫʣ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ. PAMPs ʠ DAMPs ʨʘʩʧʦʟʥʘʶʪʩʷ ʧʘʪʪʝʨʥ-ʨʘʩʧʦʟʥʘʶʱʠʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ PRRs ï TLR ʠ NLR, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʢʘʩʢʘʜʘ 

ʨʝʘʢʮʠʡ: ʧʨʦʜʫʢʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʵʥʜʦʪʝʣʠʷ, ʘʢʪʠʚʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʢʦʘʛʫʣʷʮʠʠ ʠ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʤʝʥʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʮʠʪʦʢʠʥʘʤʠ ʠʜʝʪ ʧʨʦʜʫʢʮʠʷ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʀʃ-10, TGF-ɓ ʠ ʀʃ-4, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ (Pomara C. et al., 2016) 

 

ʂʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʧʨʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʘʮʠʷ TLR4 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ, ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, 

ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʥʘ ʵʥʜʦʪʝʣʠʦʮʠʪʘʭ, ʛʝʧʘʪʦʮʠʪʘʭ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʢʠʰʝʯʥʠʢʘ, ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʠ ʫʨʦʛʝʥʠʪʘʣʴʥʦʛʦ ʪʨʘʢʪʦʚ (P¬lsson-McDermott E.M., O'Neill L.A., 

2004). ʃʇʉ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʘʢʪʠʚʠʨʫʶʱʠʤ ʣʠʛʘʥʜʦʤ ʜʣʷ TLR4, ʧʦ ʩʪʨʦʝʥʠʶ ʛʦʤʦʣʦʛʠʯʥʦʛʦ 

ʨʝʮʝʧʪʦʨʫ ʢ ʀʃ-1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ TLR4 ʠ ʃʇʉ ʠʥʠʮʠʠʨʫʝʪ ʨʝʘʢʮʠʠ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʠ ʚʦʩʧʘʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ TLR2 ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

(Seeley E.J. et al., 2012; Calil I.L. et al., 2014).  
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ʇʝʧʪʠʜʦʛʣʠʢʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʫʨʘʤʠʣʜʠʧʝʧʪʠʜ, - ʢʦʤʧʦʥʝʥʪʳ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʢʘʢ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʨʘʩʧʦʟʥʘʶʪʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ NLR ï NOD1 ʠ NOD2, ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʊ-, ɺ-ʣʠʤʬʦʮʠʪʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ, 

ʜʝʥʜʨʠʪʥʳʤʠ ʠ ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʃʝʙʝʜʝʚʘ ɽ.ʉ. ʠ ʩʦʘʚʪ., 2017; Al Nabhani Z. et al., 2017). 

ɸʢʪʠʚʘʮʠʷ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘʤʠ NLR ʨʝʮʝʧʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʫʩʢʫ NF-kB ʠ MAPK-ʟʘʚʠʩʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʃʝʙʝʜʝʚʘ ɽ.ʉ. ʠ ʩʦʘʚʪ., 2017; Theivanthiran B. et al., 

2012). 

ɿʘʧʫʩʢ ʢʘʢ TLR, ʪʘʢ ʠ NOD-ʟʘʚʠʩʠʤʳʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠʚʦʜʠʪ ʢ 

ʘʢʪʠʚʘʮʠʠ ʢʠʥʘʟʳ I-əB, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʪʨʘʥʩʣʦʢʘʮʠʶ ʯʝʨʝʟ ʷʜʝʨʥʫʶ ʤʝʤʙʨʘʥʫ ʬʘʢʪʦʨʘ 

ʪʨʘʥʩʢʨʠʧʮʠʠ NF-əɺ, ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʪʨʘʥʩʢʨʠʧʮʠʶ ʛʝʥʦʚ ʠ ʵʢʩʧʨʝʩʩʠʶ ʮʠʪʦʢʠʥʦʚ ʀʃ-1, ʀʃ-

6, ʀʃ-8, ʌʅʆ-Ŭ, ʨʝʘʣʠʟʫʶʱʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ (Medzhitov R. et al., 1997; Ono Y., Sakamoto 

K., 2017). NF-əɺ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʘʛʝʥʪʦʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʨʷʜʘ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʮʠʪʦʢʠʥʳ, ʘʜʛʝʟʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, 

ʭʝʤʦʢʠʥʳ ʠ ʪ.ʜ. ʀʥʜʫʢʮʠʷ ʨʝʮʝʧʪʦʨʦʚ, ʣʦʢʘʣʠʟʫʶʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʩ ʫʯʘʩʪʠʝʤ ʌʅʆ-Ŭ, ʀʃ-1 ʠ ʃʇʉ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʧʫʪʝʡ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ, ʢʦʛʜʘ ʧʨʠ ʫʯʘʩʪʠʠ NF-əɺ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʦʚʳʰʘʝʪʩʷ 

ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʮʠʪʦʢʠʥʦʚ, ʭʝʤʦʢʠʥʦʚ, ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ 

ʚʦʩʧʘʣʝʥʠʝʤ ʩʠʥʜʨʦʤ ʧʦʣʠʦʨʛʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ (ʀʛʦʥʠʥ ɸ.ɸ. ʠ ʜʨ., 2004). 

ʀʪʦʛʦʤ ʘʢʪʠʚʘʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ NF-əɺ ʷʚʣʷʝʪʩʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʧʨʦʜʫʢʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʦʪʚʝʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʵʣʠʤʠʥʘʮʠʶ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ. ʆʜʥʘʢʦ ʜʠʘʧʘʟʦʥ ʚʦʟʜʝʡʩʪʚʠʷ 

ʮʠʪʦʢʠʥʦʚ ʦʯʝʥʴ ʰʠʨʦʢ: ʠʭ ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʠ, ʘ 

ʯʨʝʟʤʝʨʥʳʝ ʚʳʟʳʚʘʶʪ ʠʥʪʦʢʩʠʢʘʮʠʶ (ɸʚʜʝʝʚʘ ʄ.ɻ., 2010). ɼʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʘʮʠʷ TLR4-

ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʚʳʙʨʦʩʫ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʘ ʟʘʪʝʤ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʘ ʜʠʩʙʘʣʘʥʩ ʠʭ ʧʨʦʜʫʢʮʠʠ ï ʢ ʨʘʟʚʠʪʠʶ ʩʝʧʩʠʩʘ (Schulte W. 

et al., 2013). 

ʅʘʧʨʦʪʠʚ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʪʘʢʠʝ ʢʘʢ ʀʃ-10 ʠ TGF-ɓ, ʢʦʪʦʨʳʝ 

ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʤʘʢʨʦʬʘʛʘʤʠ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʤʦʥʦʥʫʢʣʝʘʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʃʇʉ, ʠʥʛʠʙʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ʆʜʥʘʢʦ ʠʟʙʳʪʦʯʥʘʷ ʩʝʢʨʝʮʠʷ ʵʪʠʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʤʤʫʥʦʜʝʬʠʮʠʪʫ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ 

ʧʨʠʩʦʝʜʠʥʝʥʠʶ ʚʪʦʨʠʯʥʳʭ ʠʥʬʝʢʮʠʡ (Opal S.M., DePalo V.A., 2000). ɹʦʣʴʰʠʥʩʪʚʦ ʊʭ1-

ʮʠʪʦʢʠʥʦʚ (ʌʅʆ-Ŭ, ʀʃ-2, ʀʃ-12, ʀʌʅ-ɔ) ʚʳʜʝʣʷʶʪʩʷ ʚ ʨʘʥʥʶʶ ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʩʝʧʩʠʩʘ, ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʊʭ2-ʮʠʪʦʢʠʥʦʚ ï ʀʃ-4, ʀʃ-5, ʀʃ-9, ʀʃ-10 ʠ ʀʃ-13. 

ʉʜʚʠʛ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʩʪʦʨʦʥʫ ʊʭ2-ʪʠʧʘ ʥʘ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʩʝʧʩʠʩʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 
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ʢ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʯʪʦ ʦʩʣʦʞʥʷʝʪʩʷ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ (Perl M. et al, 

2006; Rittirsch D. et al., 2008).  

ʏʠʩʣʦ CD4+CD25+Foxp3 ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʧʨʠ 

ʩʝʧʩʠʩʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʀʃ-10 ʠ TGF-ɓ (Venet F. et al., 2009). 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʨʨʝʣʠʨʫʶʪ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ CD4+ ʣʠʤʬʦʮʠʪʦʚ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʯʠʩʣʘ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʤʦʥʦʮʠʪʦʚ (Venet F. et al., 2008). 

NKT ʢʣʝʪʢʠ ʩʦʩʪʘʚʣʷʶʪ 1-2% ʩʨʝʜʠ ʣʠʤʬʦʮʠʪʦʚ ʩʝʣʝʟʝʥʢʠ, ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʦʥʠ ʧʨʦʜʫʮʠʨʫʶʪ ʢʘʢ ʧʨʦ- ʪʘʢ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ 

(ʀʌʅ-ɔ, ʀʃ-4, ʀʃ-10, ʀʃ-13 ʠ TGF-ɓ). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ NKT 

ʢʣʝʪʢʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ʠ 

ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠʤʤʫʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʧʦʣʷʨʠʟʫʷ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʦ ʊʭ2-ʪʠʧʫ (Rhee 

R.J. et al., 2003). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, NKT ʢʣʝʪʢʠ ʘʢʪʠʚʠʨʫʶʪ ʥʝʡʪʨʦʬʠʣʳ ï ʢʣʝʪʢʠ ʦʩʪʨʦʡ ʬʘʟʳ 

ʚʦʩʧʘʣʝʥʠʷ (Li L. et al., 2007). 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʙʘʣʘʥʩʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ ʩʝʧʩʠʩʘ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʩʝʧʩʠʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʴʥʫʶ ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʛʜʘ ʧʨʦʜʫʢʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 

ʚʳʩʦʢʘʷ, ʥʦ ʠ ʧʦʟʜʥʝʝ, ʢʦʛʜʘ ʥʘʩʪʫʧʘʝʪ ʩʪʘʜʠʷ ʜʣʠʪʝʣʴʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʠ ʨʘʟʚʠʚʘʝʪʩʷ 

çʠʤʤʫʥʥʳʡ ʧʘʨʘʣʠʯè (Vincent J.L. et al., 2002; Arens C. et al., 2016).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʘʮʠʷ ʢʣʝʪʦʢ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʃʇʉ ʩ PRRs ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʵʪʘʧʘʤ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʷʚʣʷʶʱʝʡʩʷ ʦʩʥʦʚʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʨʝʘʣʠʟʘʮʠʠ ʨʝʘʢʮʠʡ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦ ʟʥʘʯʠʤʦʩʪʠ 

ʩʦʙʳʪʠʡ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʢʘʩʢʘʜ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʢʣʝʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʡʢʦʮʠʪʘʤʠ, 

ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ, ʅʂ-ʢʣʝʪʢʘʤʠ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʠ 

ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʠ, ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʠ ʜʨ. 

ρȢφ ˜̜̏̌̏̃̆ ̉ ̜̃̏̈̑́̒̓̎̆ ̏̒̏̂̆̎̎̏̒̓̉ ̜̖̒̉̒̓̆̍̎ ̠̐̑̏̃̌̆̎̉̊ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́  

ʅʘʠʙʦʣʝʝ ʷʨʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʉʉɺʆ 

ʠ ʩʝʧʩʠʩʝ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʚʳʟʳʚʘʶʪʩʷ ʠʥʬʝʢʮʠʷʤʠ. ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʫ 

ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʫ ʯʝʣʦʚʝʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʘʤʢʠ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʘʟʚʠʪʠʶ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʘʢʪʝʨʠʝʤʠʠ ʠ/ʠʣʠ ʩʝʧʩʠʩʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʘʤʮʘʤʠ, ʘ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʰʝ ʫ ʩʘʤʮʦʚ, 

ʯʝʤ ʫ ʩʘʤʦʢ.  
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ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʫ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʠ ʦʪ ʚʦʟʨʘʩʪʘ. 

ʋʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ ʫ ʚʟʨʦʩʣʳʭ ʧʨʝʚʳʰʘʝʪ 35% (Loftus T.J. et. al., 2017; Machado F.R. 

et al., 2017; Mohamed A.K.S. et al., 2017), ʪʦʛʜʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʩʝʧʩʠʩ ʚʩʪʨʝʯʘʝʪʩʷ ʤʝʥʝʝ 

ʯʘʩʪʦ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 10% (Wu J.H. et. al., 2009). Y.-J. Shin ʠ ʩʦʘʚʪ. (2009) 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʝʧʩʠʩ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʤʘʣʴʯʠʢʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʝʧʩʠʩʘ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠ ʥʝʦʥʘʪʘʣʴʥʦʤ ʩʝʧʩʠʩʝ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʛʝʥʝʨʘʮʠʠ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 

(Spasojevic I. et al., 2012). ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʝʧʩʠʩʘ, ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

R.S. Watson ʠ ʩʦʘʚʪ. (2003) ʚʳʷʚʣʝʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʉʉɺʆ ʠ ʩʝʧʩʠʩʘ ʫ 

ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʩʝʧʩʠʩʘ ʢ 15-19 ʛʦʜʘʤ, ʯʪʦ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ. ʆʜʥʘʢʦ, A.K. Ghuman ʠ ʩʦʘʚʪ. 

(2013) ʥʝ ʫʩʪʘʥʦʚʠʣʠ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʫ ʜʝʪʝʡ ʚ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ. L. Bindl ʠ ʩʦʘʚʪ. (2003) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʠ ʜʝʪʝʡ 1-12 

ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʚ 2,8 ʨʘʟ ʯʘʱʝ ʩʝʧʩʠʩ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʤʘʣʴʯʠʢʦʚ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ. ɺ ʚʦʟʨʘʩʪʥʦʤ 

ʧʝʨʠʦʜʝ ʦʪ 1 ʛʦʜʘ ʜʦ 8 ʣʝʪ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʝʧʩʠʩʘ ʫ ʤʘʣʴʯʠʢʦʚ ʩʥʠʞʘʝʪʩʷ, ʠ ʢ 8-ʤʠ ʛʦʜʘʤ 

ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʘʢʦʚʳʭ ʫ ʜʝʚʦʯʝʢ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 

ʦ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʷʭ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ, ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʷʭ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ ʫ 

ʜʝʪʝʡ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (Adrie C. et al., 2007). ɺ ʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʩʷ ʚʳʨʘʞʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʫ ʤʘʣʴʯʠʢʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʝʧʩʠʩʘ (Ghuman A.K. et al., 2013), ʪʦʛʜʘ ʢʘʢ ʚ 

ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʠ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʫʨʦʚʥʷ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (Bindl L. et al., 2003). 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʷ ʪʝʯʝʥʠʷ ʉʉɺʆ ʠ ʩʝʧʩʠʩʘ, ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʦʙʷʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʝʥʱʠʥʳ ʤʝʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʨʘʟʚʠʪʠʶ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ (Angele M.K. et al., 2006; Klein S.L., 

Flanagan K.L., 2016). ʇʦʢʘʟʘʪʝʣʴ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʩʝʧʩʠʩʝ ʫ ʞʝʥʱʠʥ ʩʦʩʪʘʚʣʷʝʪ 74%, ʘ ʫ 

ʤʫʞʯʠʥ ï 31% (Schrºder J. et al., 1998; Knºferl M.W. et al., 2002), ʘ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʝʧʩʠʩʦʤ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (Beery T.A., 2003). 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʵʥʜʦʪʦʢʩʠʥʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
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ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʘ (Beery T.A., 2003; Rettew J.A. et al., 2008). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʧʩʠʩ, 

ʙʘʢʪʝʨʠʝʤʠʷ ʠ ʵʥʜʦʪʦʢʩʠʥʝʤʠʷ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʠ ʪʷʞʝʣʝʝ ʧʨʦʪʝʢʘʶʪ ʫ ʩʘʤʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʘʤʢʘʤʠ (Angele M.K. et al., 2006). ʉʘʤʮʳ ʤʳʰʝʡ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʠʥʬʝʢʮʠʠ, ʚʳʟʳʚʘʝʤʦʡ 

Mycobacterium marinum, ʯʝʤ ʩʘʤʢʠ (Yamamoto Y. et al., 1991). ɺʚʝʜʝʥʠʝ ʘʥʜʨʦʛʝʥʦʚ ʤʳʰʘʤ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʠ, ʚʳʟʳʚʘʝʤʦʡ M. marinum, 

ʘ ʚʚʝʜʝʥʠʝ ʵʩʪʨʦʛʝʥʦʚ ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʣʠʷʥʠʝ (Erikoglu M. et al., 2005). M.K. Angele 

ʠ ʩʦʘʚʪ. (2000) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʝʧʩʠʩʘ ʚʳʰʝ ʫ ʩʘʤʮʦʚ, ʯʝʤ ʫ 

ʩʘʤʦʢ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʩʘʤʮʳ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʨʘʟʚʠʪʠʶ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʝʧʩʠʩʘ (Angele M.K. et al., 2000; George R.L. et al., 2003). ʇʦʣʠʤʠʢʨʦʙʥʳʡ 

ʩʝʧʩʠʩ ʫ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʧʨʦʪʝʢʘʝʪ ʚ ʙʦʣʝʝ ʣʝʛʢʦʡ ʬʦʨʤʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ, ʘ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʪ 60 ʠ 25%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (Zellweger R. et al., 1997). 

ʆʚʘʨʠʵʢʪʦʤʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʩʘʤʦʢ ʦʪ ʩʝʧʩʠʩʘ (Knºferl M.W. et al., 

2002). 

ʇʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʩʝʧʩʠʩʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʣʠʯʠʷʤʠ ʫʨʦʚʥʷ 

ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ʢʨʦʚʠ ʵʥʜʦʪʦʢʩʠʥʘ. Erikoglu M. ʠ ʩʦʘʚʪ. (2005) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʵʥʜʦʪʦʢʩʠʥʘ ʫ ʩʘʤʦʢ ʢʨʳʩ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʩʝʧʩʠʩʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, 

ʯʝʤ ʫ ʩʘʤʮʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʩʝʧʩʠʩʘ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʨʠ ʩʝʧʪʠʯʝʩʢʦʤ 

ʰʦʢʝ ʩʤʝʨʪʝʣʴʥʳʡ ʠʩʭʦʜ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʷʚʣʝʥʳ 

ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʷ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʧʨʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʷʭ ʠ ʩʝʧʪʠʯʝʩʢʦʤ ʰʦʢʝ. J. Schrºder ʠ ʩʦʘʚʪ. (1998) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʝʧʩʠʩʝ ʫʨʦʚʝʥʴ ʌʅʆ-Ŭ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʦʢ. 

ʕʪʠʤʠ ʞʝ ʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʩʘʤʦʢ ʧʨʠ ʩʝʧʩʠʩʝ ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʀʃ-4 ʠ ʀʃ-10 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ 

ʩʝʧʩʠʩʘ ʠ ʩʝʧʪʠʯʝʩʢʦʛʦ ʰʦʢʘ ʫ ʩʘʤʦʢ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. 

ʉʪʠʤʫʣʷʮʠʷ ʃʇʉ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʤʦʥʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ 

ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʤʘʢʨʦʬʘʛʦʚ ʢʨʳʩ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʌʅʆ-Ŭ, ʀʃ-1ɓ ʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʭʝʤʦʢʠʥʘ CXCL10 (IP-10) ʵʪʠʤʠ ʢʣʝʪʢʘʤʠ, ʧʨʠʯʝʤ ʫ ʦʩʦʙʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ 

ʵʪʠ ʵʬʬʝʢʪʳ ʚʳʨʘʞʝʥʳ ʩʠʣʴʥʝʝ (Asai K. et al., 2001; Marriott I. et al., 2006). ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʩʝʧʩʠʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʌʅʆ-

Ŭ ʧʝʨʠʪʦʥʝʘʣʴʥʳʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʫ ʩʘʤʮʦʚ, ʪʦʛʜʘ ʢʘʢ ʫ ʩʘʤʦʢ ʪʘʢʦʡ ʨʝʘʢʮʠʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

(Kahlke V. et al., 2002). ʃʇʉ-ʠʥʜʫʮʠʨʫʝʤʦʝ ʚʦʩʧʘʣʝʥʠʝ ʣʝʛʢʠʭ ʫ ʩʘʤʮʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʩʠʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʌʅʆ-Ŭ, ʪʦʛʜʘ ʢʘʢ ʫ ʩʘʤʦʢ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʮʠʪʦʢʠʥʘ ʚ ʣʝʛʢʠʭ ʩʥʠʞʝʥ (Card 

J.W. et al., 2006). 
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ʉʫʱʝʩʪʚʫʶʪ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʭʘʨʘʢʪʝʨʘ ʵʢʩʧʨʝʩʩʠʠ ʤʦʣʝʢʫʣ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʃʇʉ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʫ ʩʘʤʮʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ ʃʇʉ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʃʉɹ ʚ ʢʨʦʚʠ ʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ TLR4 ʠ CD14 ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʤʘʢʨʦʬʘʛʦʚ (Marriott I. et al., 2006). ʆʜʥʘʢʦ ʫ ʩʘʤʦʢ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ 

ʘʢʪʠʚʘʮʠʷ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ TLR4-CD14-ʃʇʉ ʜʦ ʟʘʧʫʩʢʘ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʢʘʩʢʘʜʥʳʭ ʨʝʘʢʮʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ, ʯʝʤ ʫ ʩʘʤʮʦʚ (Angele M.K. et al., 

2003). ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʫ 

ʩʘʤʦʢ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʮʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʦʜʫʢʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ 

(Angele M.K. et al., 2003). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʳʷʚʣʝʥʦ ʩʫʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʃʇʉ-

ʠʥʜʫʮʠʨʫʝʤʫʶ ʘʢʪʠʚʘʮʠʶ ʨ38 MAPK ʚ ʤʘʢʨʦʬʘʛʘʭ (Benten W.P. et al., 2004). ɼʦʙʘʚʣʝʥʠʝ 

ʪʝʩʪʦʩʪʝʨʦʥʘ ʢ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʝ ʤʘʢʨʦʬʘʛʦʚ ʤʳʰʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ TLR4 ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʠʭ ʢʣʝʪʦʢ (Rettew J.A. et al., 2008). ɸʥʘʣʦʛʠʯʥʦ, ʦʚʘʨʠʵʢʪʦʤʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʵʪʦʛʦ ʨʝʮʝʧʪʦʨʘ ʤʘʢʨʦʬʘʛʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʃʉɹ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (Soucy G. et al., 2005). 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʩʠʩʪʝʤʝ in vitro ʵʩʪʨʦʛʝʥʳ ʥʝ ʠʟʤʝʥʷʶʪ ʵʢʩʧʨʝʩʩʠʶ TLR4 ʠ CD14, ʥʦ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʧʘʪʪʝʨʥ-ʨʘʩʧʦʟʥʘʶʱʠʭ ʤʦʣʝʢʫʣ (Rettew J.A. et al., 

2009). ɺʚʝʜʝʥʠʝ ʵʩʪʨʠʦʣʘ ʞʠʚʦʪʥʳʤ ʘʢʪʠʚʠʨʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʶ ʤʈʅʂ CD14 ʠ ʃʉɹ ʚ ʢʣʝʪʢʘʭ 

ʂʫʧʬʝʨʘ (Nguyen-Lefebvre A.T. et al., 2015). ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʘʢʪʠʚʘʮʠʠ TLRs ʠ 

ʠʭ ʢʦʨʝʮʝʧʪʦʨʦʚ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʜʠʤʦʨʬʠʟʤʘ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʧʨʠ ʩʝʧʩʠʩʝ 

(Zheng R. et al., 2006; Klein S.L. et al., 2015). 

ɺʣʠʷʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠ ʪʝʯʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ 

ʠʟʫʯʘʝʪʩʷ ʥʘ ʤʦʜʝʣʷʭ ʦʨʭʠ- ʠ ʦʚʘʨʠʵʢʪʦʤʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʚʘʨʠʵʢʪʦʤʠʷ ʤʳʰʝʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʩʘʤʦʢ ʦʪ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ (Mycobacterium avium) ʠ ʩʝʧʩʠʩʘ (Knºferl M.W. et al., 2002). ɺʚʝʜʝʥʠʝ 

ʃʇʉ ʦʚʘʨʠʵʢʪʦʤʠʨʦʚʘʥʥʳʤ ʩʘʤʢʘʤ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ, ʯʪʦ ʥʠʚʝʣʠʨʫʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʵʢʟʦʛʝʥʥʳʭ ʵʩʪʨʦʛʝʥʦʚ (Merkel S.M. et al., 2001; 

Tsuyuguchi K. et al., 2001). 

ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʧʩʠʩʦʤ ʫ ʞʝʥʱʠʥ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʧʝʨʠʦʜʝ (Beery T.A., 2003). ɺ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʃʇʉ ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʤʦʥʦʮʠʪʘʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙɧʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʠ ʤʫʞʯʠʥʘʤʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (Moxley G. et al., 2004). ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʦʚ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʚʦ ʚʣʘʛʘʣʠʱʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʨʘʩʪʘʥʠʶ ʨʅ ʜʦ ʟʥʘʯʝʥʠʡ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ 
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(Gupta S. et al., 2006). ʊʝʤ ʩʘʤʳʤ, ʞʝʥʱʠʥʳ ʚ ʧʦʩʪʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳ 

ʢ ʨʘʟʣʠʯʥʳʤ ʠʥʬʝʢʮʠʷʤ, ʯʝʤ ʞʝʥʱʠʥʳ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ (Kane S.V., Reddy D., 2008).  

ɺ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʩʝʧʩʠʩʝ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʵʩʪʨʦʛʝʥʦʚ (ʵʩʪʨʦʥʘ ʠ 17ɓ-ʵʩʪʨʘʜʠʦʣʘ) ʠ 

ʧʨʦʛʝʩʪʝʨʦʥʘ (Dossett L.A. et al., 2008). ʆʜʥʘʢʦ, ʚʳʭʦʜʷʱʝʝ ʟʘ ʧʨʝʜʝʣʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʪʠʭ ʛʦʨʤʦʥʦʚ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ 

ʦʪ ʩʝʧʩʠʩʘ (Dossett L.A. et al., 2008; Feng J.Y. et al., 2014). 

ʇʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʘʢʪʠʚʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʤʤʫʥʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʘʥʪʠʛʝʥʥʦʡ 

ʩʪʠʤʫʣʷʮʠʠ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʤʦʟʘʠʯʥʦʩʪʠ X-ʭʨʦʤʦʩʦʤʳ ʫ ʩʘʤʦʢ. ɻʝʪʝʨʦʟʠʛʦʪʥʘʷ ʢʣʝʪʦʯʥʘʷ 

ʤʦʟʘʠʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʩʣʫʯʘʡ, ʭʘʨʘʢʪʝʨʥʳʡ ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʦʢ, ʚʩʣʝʜʩʪʚʠʝ 

ʩʣʫʯʘʡʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʦʜʥʦʡ ʠʟ ʍ-ʭʨʦʤʦʩʦʤ, ʣʠʙʦ ʤʘʪʝʨʠʥʩʢʦʡ, ʣʠʙʦ ʦʪʮʦʚʩʢʦʡ. ʊʦʛʜʘ ʢʘʢ 

ʩʘʤʮʳ ʥʝʩʫʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʜʥʫ ʤʘʪʝʨʠʥʩʢʫʶ ʍ-ʭʨʦʤʦʩʦʤʫ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʟʘʠʯʥʦʩʪʴ ʍ-ʭʨʦʤʦʩʦʤʳ ʫ ʩʘʤʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʘʢʮʠʡ ʣʝʡʢʦʮʠʪʦʚ ʚʦ ʚʨʝʤʷ ʵʥʜʦʪʦʢʩʠʥʝʤʠʠ ʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʜʠʤʦʨʬʠʟʤʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʫ ʩʘʤʦʢ (Chandra R. et al., 2010). ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ 

ʨʝʮʝʧʪʦʨʦʚ ʢ ʧʦʣʦʚʳʤ ʛʦʨʤʦʥʘʤ ʥʘ ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʷʤʦʝ 

ʜʝʡʩʪʚʠʝ ʘʥʜʨʦʛʝʥʦʚ ʠ ʵʩʪʨʦʛʝʥʦʚ ʥʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ERɓ (ʨʝʮʝʧʪʦʨ 

ʢ ʵʩʪʨʦʛʝʥʘʤ ɓ), ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʡʩʷ ʥʘ ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ ʠʛʨʘʝʪ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʠʤʤʫʥʦʧʨʦʪʝʢʮʠʠ ʫ ʩʘʤʦʢ. ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ 

ʠ ʩʝʧʩʠʩʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʛʦʥʠʩʪ ERɓ ʨʝʮʝʧʪʦʨʦʚ ï WAY-202196, ʩʥʠʞʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ ʠ ʧʦʚʳʰʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ (Cristofaro P.A. et al., 2006).  

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʯʘʩʪʦʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʧʩʠʩʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ (Iskander K.N. et al., 2013). ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʝʝ ʯʝʤ 

10,4 ʤʠʣʣʠʦʥʦʚ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚ ʉʐɸ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩ 65 ʣʝʪ ʠ ʩʪʘʨʰʝ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʩʝʧʩʠʩʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 65% (Martin G.S. et al., 2006). 

ʇʦ ʤʥʝʥʠʶ R.A. Miller (1996) ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʟʨʘʩʪʥʦʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ 

ʠʥʬʝʢʮʠʡ (Miller RA., 1996). ʆʜʥʘʢʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʅʂ ʢʣʝʪʦʢ ʩ 

ʚʦʟʨʘʩʪʦʤ ʥʝ ʩʥʠʞʘʝʪʩʷ ʠ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠʥʪʘʢʪʥʦʡ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ (Girard T.D., et al., 

2005), ʘ ʧʨʦʜʫʢʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ï ʀʃ-6, ʌʅʆ-Ŭ, ʀʌʅ-ɔ, ʥʝʢʦʪʦʨʳʭ ʭʝʤʦʢʠʥʦʚ 

ʚ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʥʝ ʠʟʤʝʥʷʝʪʩʷ (Grubeck-Loebenstein B. et al., 1998.; Marik P.E., Zaloga 

G.P., 2001). ʆʜʥʘʢʦ ʫ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʘʜʘʧʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʝ ʚʳʨʘʞʝʥ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʦʟʨʘʩʪʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʊ-ʢʣʝʪʦʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 



56 

 

CD8+ ʊ-ʣʠʤʬʦʮʠʪʦʚ (Miller R.A., 1996; Weksler M.E. et al., 2002; Grubeck-Loebenstein B., Wick 

G., 2002; Fry T.J., Mackall C.L., 2002). 

ʅʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʠʥʬʝʢʮʠʡ ʫ ʥʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʶʜʴʤʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (Ely E.W. et al., 2003). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʣʶʜʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʯʘʱʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʘʤ ʣʝʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢʘʪʝʪʝʨʠʟʘʮʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ ʠ ʨʘʟʚʠʪʠʷ ʩʝʧʩʠʩʘ (Maki D.G. et al., 1997; 

Rajagopalan S., Yoshikawa T.T., 2001).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷʞʝʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʨʘʟʣʠʯʘʶʪʩʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠ ʢʣʝʪʦʯʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʞʝʥʱʠʥ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ. ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʦʙʠ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʨʫʩʥʳʤʠ, 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʜʨʦʛʝʥʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʥʜʨʦʛʝʥʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʦʚʳʰʘʶʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʠʥʬʝʢʮʠʷʤ, ʘ ʵʩʪʨʦʛʝʥʳ, ʥʘʦʙʦʨʦʪ, ʦʧʨʝʜʝʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʭ ʨʘʟʚʠʪʠʶ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦ 

ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʷʭ ʪʝʯʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʫ ʦʩʦʙʝʡ ʚ ʧʝʨʠʦʜ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʠ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʣʠʯʠʷʤʠ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ 

ʚ ʢʘʨʠʦʪʠʧʝ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ, ʪʘʢ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʕʬʬʝʢʪʳ 

ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʚʦʟʨʘʩʪ, ʧʦʣ, ʠʤʤʫʥʥʳʡ 

ʩʪʘʪʫʩ, ʬʘʟʫ ʵʩʪʨʘʣʴʥʦʛʦ/ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʝʨʘʧʠʶ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʨ. ɼʘʞʝ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʚʠʜʘ ʧʦʣʦʚʳʝ ʩʪʝʨʦʠʜʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʥʠʮʠʠʨʫʷ 

ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʘʣʝʥʠʠ. 

ʆʩʥʦʚʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʢʘʩʢʘʜʳ, ʘʢʪʠʚʠʨʫʝʤʳʝ ʵʩʪʨʦʛʝʥʘʤʠ ʠ ʘʥʜʨʦʛʝʥʘʤʠ, 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʚ ʩʠʩʪʝʤʝ in vitro, ʪʦʛʜʘ ʢʘʢ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʘʢʪʠʚʘʮʠʷ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴʶ ʤʝʭʘʥʠʟʤʦʚ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʠʩʪʝʤʝ 

in vivo ʧʦʩʚʷʱʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʳʷʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 



57 

 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʘʥʠʬʝʩʪʠʨʫʶʪ ʩʠʩʪʝʤʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʠʷ ʚ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʪʝʯʝʥʠʠ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʉʉɺʆ ʠ ʩʝʧʩʠʩ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ ʩʠʩʪʝʤʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʫ ʩʘʤʮʦʚ/ʤʫʞʯʠʥ ʠ ʩʘʤʦʢ/ʞʝʥʱʠʥ ʟʘʚʠʩʷʪ ʦʪ 

ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ. ʊʝʩʪʦʩʪʝʨʦʥ ʧʦʚʳʰʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʵʩʪʨʦʛʝʥʳ, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʘʶʪ ʪʘʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʥʜʨʦʛʝʥʳ ʧʨʠ ʵʥʜʦʪʦʢʩʠʥʝʤʠʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʦʜʫʢʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʣʠʷʥʠʝ ʵʩʪʨʦʛʝʥʦʚ ʥʘ ʨʘʟʚʠʪʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʝʦʜʥʦʟʥʘʯʥʦ: ʞʝʥʩʢʠʝ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʩʧʦʩʦʙʥʳ ʢʘʢ ʘʢʪʠʚʠʨʦʚʘʪʴ, ʪʘʢ ʠ 

ʧʦʜʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɺʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʜʘʥʥʳʭ ʵʬʬʝʢʪʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʥʘ ʵʢʩʧʨʝʩʩʠʶ PRRs, ʚʢʣʶʯʘʷ 

TLR4 ʠ ʝʛʦ ʢʦʨʝʮʝʧʪʦʨʳ, ʯʪʦ ʨʝʛʫʣʠʨʫʝʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ ʦʪ ʵʪʠʭ ʨʝʮʝʧʪʦʨʦʚ ʢ NF-kB ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʜʫʢʮʠʝʡ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʘʬʬʝʢʪʦʨʥʳʭ ʠ ʵʬʬʝʢʪʦʨʥʳʭ ʤʦʣʝʢʫʣ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ, ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʦʩʪʘʶʪʩʷ ʥʝʠʟʫʯʝʥʥʳʤʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʦʣʦʚʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ 

ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ ʧʨʝʧʫʙʨʝʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʬʨʘʛʤʝʥʪʘʨʥr  ʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʂʘʢ 

ʢʣʠʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʯʝʥʠʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʠ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʉʉɺʆ ʠ ʩʝʧʩʠʩʘ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʠ ʚʦʟʨʘʩʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʪʝʨʘʧʠʠ ʉʉɺʆ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ. 
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ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 379 ʢʨʳʩʘʭ ɺʠʩʪʘʨ ʦʙʦʝʛʦ ʧʦʣʘ ʪʨʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ: ʥʦʚʦʨʦʞʜʝʥʥʳʝ - 2 ʜʥʷ (10-15 ʛʛ), ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ - 10 ʜʥʝʡ (20-25 

ʛʛ), ʧʦʣʦʚʦʟʨʝʣʳʝ - 3 ʤʝʩʷʮʘ (220-270 ʛʛ) (ʊʘʙʣʠʮʘ 2.1). ʇʦʣʦʚʦʟʨʝʣʳʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʠʟ ʧʠʪʦʤʥʠʢʘ çʉʪʦʣʙʦʚʘʷè ʌɻɹʋʅ ʅʎɹʄʊ ʌʄɹɸ ʈʦʩʩʠʠ. ʂʨʳʩ ʩʦʜʝʨʞʘʣʠ ʚ ʚʠʚʘʨʠʠ ʌɻɹʅʋ 

ʅʀʀʄʏ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Ñ2Áʉ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 60% ʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʧʦ 

7 ʦʩʦʙʝʡ ʚ ʢʣʝʪʢʝ. ɾʠʚʦʪʥʳʝ ʠʤʝʣʠ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʧʠʱʝ ʠ ʚʦʜʝ. ʇʨʠ ʨʘʙʦʪʝ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʉʉʉʈ ˉ755 ʦʪ 

12.08.1977 ʛ. ʅʘ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʙʠʦʵʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ 

ʌɻɹʅʋ çʅʀʀ ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè (ʧʨʦʪʦʢʦʣ ˉ5 ʦʪ 12.03.2008 ʛ.). ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɼʣʷ ʨʘʟʚʝʜʝʥʠʷ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʜʚʫʭʜʥʝʚʥʳʭ 

ʠ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʢʨʳʩ ʠʩʧʦʣʴʟʦʚʘʣʠ 30 ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ (20 ʩʘʤʦʢ ʠ 10 ʩʘʤʮʦʚ). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʩʘʤʦʢ ʩʦʩʪʘʚʣʷʣʘ 21ï23 ʩʫʪ. ʇʦʪʦʤʩʪʚʦ ʦʜʥʦʡ ʩʘʤʢʠ ʙʳʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ 6-8 ʦʩʦʙʷʤʠ. 

ɺʳʙʦʨ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʩʷ ʫʨʦʚʥʝʤ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʷʠʯʥʠʢʦʚ ʠ ʩʝʤʝʥʥʠʢʦʚ. ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʜʚʫʭʜʥʝʚʥʳʭ ʩʘʤʦʢ ʚ ʷʠʯʥʠʢʘʭ ʚʳʷʚʣʷʣʠʩʴ ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʢʦʨʢʦʚʦʤ ʩʣʦʝ, ʦʢʨʫʞʘʶʱʠʡ ʷʡʮʝʢʣʝʪʢʫ ʬʦʣʣʠʢʫʣʷʨʥʳʡ ʵʧʠʪʝʣʠʡ ʙʳʣ 

ʧʣʦʩʢʠʡ. ɺ ʩʝʤʝʥʥʠʢʘʭ ʜʚʫʭʜʥʝʚʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʦʩʧʝʨʤʘʪʦʛʦʥʠʠ. ʇʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ ʧʝʨʚʳʝ 4 ʜʥʷ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʫ ʢʨʳʩ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʦʤ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʩʪʨʦʛʝʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ɹʝʨʰʪʝʡʥ ʃ.ʄ., 1998). 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʩʦʙʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʴʶ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 

ʢʣʝʪʦʢ (Chirico G., 2005). 

ɺ ʷʠʯʥʠʢʘʭ 10-ʜʥʝʚʥʳʭ ʢʨʳʩ ʧʦʷʚʣʷʣʠʩʴ ʚʪʦʨʠʯʥʳʝ ʨʘʩʪʫʱʠʝ ʬʦʣʣʠʢʫʣʳ, ʚ ʢʦʪʦʨʳʭ 

ʬʦʣʣʠʢʫʣʷʨʥʳʡ ʵʧʠʪʝʣʠʡ ʙʳʣ ʢʫʙʠʯʝʩʢʠʤ ʠ ʦʙʨʘʟʦʚʳʚʘʣ 2-3 ʨʷʜʘ. ʋ ʩʘʤʮʦʚ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʠʟʤʝʥʝʥʠʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʝʤʝʥʥʠʢʦʚ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʟʳ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ. ʌʘʟʫ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ʫ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʣʘʛʘʣʠʱʥʳʤ ʤʘʟʢʘʤ. ʄʘʟʢʠ ʬʠʢʩʠʨʦʚʘʣʠ ʤʝʪʘʥʦʣʦʤ ʠ 

ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʘ. ɺ ʤʘʟʢʘʭ ʠʟ ʚʣʘʛʘʣʠʱʘ ʦʮʝʥʠʚʘʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʋ ʩʘʤʦʢ ʚ ʬʘʟʝ ʜʠʵʩʪʨʫʩʘ ʚ ʤʘʟʢʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʣʝʡʢʦʮʠʪʳ. ɺ ʬʘʟʝ 

ʧʨʦʵʩʪʨʫʩʘ ʚ ʤʘʟʢʘʭ ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ, ʦʥʠ ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʭ ʨʘʟʤʝʨʦʚ ʠ ʩʦʜʝʨʞʘʣʠ ʷʜʨʘ. ʋ 
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ʩʘʤʦʢ ʚ ʬʘʟʝ ʵʩʪʨʫʩʘ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʟʢʘʭ ʠʟ ʚʣʘʛʘʣʠʱʘ ʩʦʩʪʘʚʣʷʣʠ 

ʢʣʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʠʧʘ - ʙʝʟʲʷʜʝʨʥʳʝ, ʦʨʦʛʦʚʝʚʰʠʝ ʯʝʰʫʡʢʠ. ɺ ʬʘʟʝ ʤʝʪʵʩʪʨʫʩʘ ʚ ʤʘʟʢʘʭ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ ʠ ʣʝʡʢʦʮʠʪʳ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʘʛʘʣʠʱʥʳʭ ʤʘʟʢʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩʘʤʢʠ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʯʝʪʳʨʝʭʜʥʝʚʥʳʤ ʵʩʪʨʘʣʴʥʳʤ ʮʠʢʣʦʤ ʠ ʠʟ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ: ʚ ʬʘʟʝ 

ʧʨʦʵʩʪʨʫʩʘ ʠ ʜʠʵʩʪʨʫʩʘ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʵʪʠ ʬʘʟʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʫʨʦʚʥʶ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ (ʵʩʪʨʘʜʠʦʣʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (Bebo B.F. et al., 2001). ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʠʤʤʫʥʦʤʦʨʬʦʣʦʛʠʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚʩʝʛʜʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʘʤʢʘʭ ʚ 

ʬʘʟʫ ʧʨʦʵʩʪʨʫʩʘ. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʪʝʯʝʥʠʝ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ 

ʃʇʉ ʚʚʦʜʠʣʠ ʩʘʤʢʘʤ ʚ ʜʚʝ ʬʘʟʳ: ʧʨʦʵʩʪʨʫʩʘ, ʚ ʢʦʪʦʨʫʶ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʵʩʪʨʘʜʠʦʣʘ, ʠ ʜʠʵʩʪʨʫʩʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ. 

ʂʘʩʪʨʘʮʠʷ. ʉ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʛʠʧʦʘʥʜʨʦʛʝʥʝʤʠʠ ʠ ʧʦʩʪʢʘʩʪʨʘʮʠʦʥʥʦʡ 

ʤʝʥʦʧʘʫʟʳ ʧʨʦʚʦʜʠʣʠ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʙʠʣʘʪʝʨʘʣʴʥʫʶ ʦʨʭʠ- ʠ ʦʚʘʨʠʦʵʢʪʦʤʠʶ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʢʨʳʩ ɺʠʩʪʘʨ. ʂʘʩʪʨʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ. ʏʝʨʝʟ 52 ʜʥʷ ʧʦʩʣʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʘʩʪʨʘʮʠʠ ʞʠʚʦʪʥʳʤ ʤʦʜʝʣʠʨʦʚʘʣʠ ʩʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ (ʉɺʆ). 

ɺʳʙʦʨ ʪʘʢʦʛʦ ʦʪʜʘʣʝʥʥʦʛʦ ʩʨʦʢʘ (52-ʝ ʩʫʪ) ʧʦʩʣʝ ʢʘʩʪʨʘʮʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʨʘʟʚʠʚʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʠʧʦʬʠʟʝ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʠ 

ʨʘʟʤʝʨ ʙʘʟʦʬʠʣʦʚ ʧʝʨʝʜʥʝʡ ʜʦʣʠ, ʚ ʥʠʭ ʧʦʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʚʘʢʫʦʣʠ (ɸʣʝʰʠʥ ɹ.ɺ., 1971; Purves 

H., Griesbach W., 1957). ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʃɻ-ʨʠʣʠʟʠʥʛ ʛʦʨʤʦʥʘ ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʫʩʘ ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴ ʪʝʩʪʦʩʪʝʨʦʥ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʝʢʨʝʮʠʠ ʃɻ ʛʠʧʦʬʠʟʦʤ (Caraty A., Locatelli A.,1988; Resko J.A. et al., 

2000).  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ (ʉɺʆ). ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʪʘʙʣ. 1) ʧʨʠ ʉɺʆ ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ ʃʇʉ E. coli 

ʆ26:ɺ6 (Sigma).  

ɼʦʟʘ ʚʚʦʜʠʤʦʛʦ ʃʇʉ ʟʘʚʠʩʝʣʘ ʦʪ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʳʭ ʠ ʩʦʩʪʘʚʠʣʘ ʜʣʷ 2-ʭ ʠ 10-ʜʥʝʚʥʳʭ 

ʢʨʳʩ 15 ʤʛ/ʢʛ, ʘ ʜʣʷ ʧʦʣʦʚʦʟʨʝʣʳʭ  1,5 ʠ 15 ʤʛ/ʢʛ. ɼʦʟʘ ʃʇʉ 1,5 ʤʛ/ʢʛ ʧʨʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤ 

ʚʚʝʜʝʥʠʠ ʧʦʣʦʚʦʟʨʝʣʳʤ ʢʨʳʩʘʤ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ 

(ʄʠʰʥʝʚ ʆ.ɼ. ʠ ʩʦʘʚʪ., 2003). ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʜʝʩʷʪʠʜʥʝʚʥʳʤ ʢʨʳʩʘʤ ɺʠʩʪʘʨ ʃʇʉ ʚ ʜʦʟʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉɺʆ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ, ï 1,5 ʤʛ/ʢʛ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʉɺʆ ʚ ʦʨʛʘʥʘʭ-

ʤʠʰʝʥʷʭ: ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʥʝʢʨʦʟʳ ʚ ʧʝʯʝʥʠ, ʘ ʚ ʣʝʛʢʠʭ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ ʠ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ ʥʝʡʪʨʦʬʠʣʘʤʠ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʃʇʉ 
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ʜʝʩʷʪʠʜʥʝʚʥʳʤ ʢʨʳʩʘʤ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʜʦʟʝ ï 15 ʤʛ/ʢʛ ʚ ʧʝʯʝʥʠ ʠ ʣʝʛʢʠʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʉɺʆ.  

ɾʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʚʦʜʠʣʠ ʧʝʨʝʜʦʟʠʨʦʚʢʦʡ ʜʠʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ. ʉʨʦʢʠ 

ʚʳʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʩ ʫʯʝʪʦʤ 

ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ (ʇʠʩʘʨʝʚ ɺ.ɹ. ʠ ʩʦʘʚʪ., 

2008; ɼʠʘʪʨʦʧʪʦʚ ʄ.ɽ., 2011) ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʉɺʆ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ 

1-ʝ ʠ 7- ʝ ʩʫʪ, ʪʘʢ ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʨʘʟʚʠʚʘʶʪʩʷ 

ʚʳʨʘʞʝʥʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ (ʇʠʩʘʨʝʚ ɺ.ɹ. ʠ ʩʦʘʚʪ., 2008), ʥʘ 7-ʝ 

ʩʫʪʢʠ ʦʩʪʨʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʪʝʨʧʝʚʘʝʪ ʦʙʨʘʪʥʦʝ ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ (ɼʠʘʪʨʦʧʪʦʚ ʄ.ɽ., 2011). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʷʚʣʝʥʠʡ ʉɺʆ ʫ ʢʨʳʩ ʚ 

ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 1-ʝ ʠ 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʚ ʢʨʦʚʠ ʫ ʩʘʤʦʢ ʥʘ 17-ʝ ʩʫʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ʅʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ʩ ʉɺʆ 

ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 1-ʝ ʩʫʪ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʉɺʆ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʥʘ ʬʦʥʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʘʩʪʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʯʝʨʝʟ 52 ʜʥʷ ʧʦʩʣʝ ʦʨʭʠ- ʠ ʦʚʘʨʠʵʢʪʦʤʠʠ ʧʫʪʝʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʝ 1,5 

ʤʛ/ʢʛ. ʂʘʩʪʨʠʨʦʚʘʥʥʳʭ ʢʨʳʩ ʩ ʉɺʆ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 1-ʝ ʠ 7-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʃʇʉ. ɾʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ.  

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʟʘʙʦʨ ʣʝʛʢʠʭ, 

ʧʝʯʝʥʠ, ʪʠʤʫʩʘ, ʩʝʣʝʟʝʥʢʠ. ʂʨʦʚʴ ʟʘʙʠʨʘʣʠ ʠʟ ʚʝʥ ʦʙʣʘʩʪʠ ʰʝʠ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 200g ʚ 

ʪʝʯʝʥʠʝ 20 ʤʠʥ, ʦʪʙʠʨʘʣʠ ʩʳʚʦʨʦʪʢʫ, ʟʘʤʦʨʘʞʠʚʘʣʠ ʝʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -70Áʉ ʠ ʭʨʘʥʠʣʠ ʚ 

ʪʝʯʝʥʠʝ 2 ʤʝʩ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʆʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʝʯʝʥʴ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʞʠʜʢʦʩʪʠ 

ɹʫʵʥʘ ʚ ʪʝʯʝʥʠʝ 24 ʯ, ʣʝʛʢʠʝ ï ʚ ʞʠʜʢʦʩʪʠ ʂʘʨʥʫʘ ʚ ʪʝʯʝʥʠʝ 2 ʯ., ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʧʠʨʪʘʤ 

ʚʦʩʭʦʜʷʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (70Á, 80Á, 96Á, 100Á) ʠ ʭʣʦʨʦʬʦʨʤʫ, ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ, ʠʟʛʦʪʦʚʣʷʣʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ, ʦʢʨʘʰʠʚʘʣʠ ʠʭ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ.  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʩ 

ʧʦʤʦʱʴʶ ʩʝʪʢʠ ɻ.ɻ. ɸʚʪʘʥʜʠʣʦʚʘ (1973) ʦʮʝʥʠʚʘʣʠ ʦʙʲʝʤʥʫʶ ʧʣʦʪʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ 

ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ. ʐʠʨʠʥʫ ʩʫʙʢʘʧʩʫʣʷʨʥʦʡ ʟʦʥʳ ʪʠʤʫʩʘ ʠʟʤʝʨʷʣʠ ʚ ʤʠʢʨʦʤʝʪʨʘʭ ʚ ʧʨʦʛʨʘʤʤʝ 

Adobe Photoshop CS4 ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʫʚ. 400. ʇʦʜʩʯʝʪ ʧʨʦʚʦʜʠʣʠ ʥʘ 5-ʪʠ 

ʩʨʝʟʘʭ ʦʨʛʘʥʘ (5 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʢʘʞʜʳʡ ʩʨʝʟ).  

ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʣʝʛʢʠʭ ʧʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ (25 000 ʤʢʤ2).  

ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʝʯʝʥʠ çʩʣʝʧʳʤè ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ 

ʦʮʝʥʠʚʘʣʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʛʝʧʘʪʦʮʠʪʦʚ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: 
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0 ʙʘʣʣʦʚ ï ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʪ; 

0,5 ʙʘʣʣʘ ï ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʝʥʝʝ 1/3 ʛʝʧʘʪʦʮʠʪʦʚ; 

1 ʙʘʣʣ ï ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 1/3 ʛʝʧʘʪʦʮʠʪʦʚ; 

2 ʙʘʣʣʘ ï ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 2/3 ʛʝʧʘʪʦʮʠʪʦʚ; 

3 ʙʘʣʣʘ ï ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʦʣʝʝ 2/3 ʛʝʧʘʪʦʮʠʪʦʚ; 

4 ʙʘʣʣʘ ï ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩ ʦʯʘʛʦʚʳʤʠ ʥʝʢʨʦʟʘʤʠ; 

5 ʙʘʣʣʦʚ ï ʪʦʪʘʣʴʥʳʝ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ. 

ʇʣʦʱʘʜʴ ʥʝʢʨʦʟʦʚ ʚ ʧʝʯʝʥʠ ʦʮʝʥʠʚʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Image Scope ʄ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ 

ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʤʝʨʳ Leica DFC290. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʞʘʣʠ ʚ ʤʢʤ2. 

ʀʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ 

ʀʟʛʦʪʦʚʣʷʣʠ ʢʨʠʦʩʪʘʪʥʳʝ ʩʨʝʟʳ ʩʝʣʝʟʝʥʢʠ, ʬʠʢʩʠʨʦʚʘʣʠ ʠʭ ʚ ʘʮʝʪʦʥʝ. ʅʘ ʩʨʝʟʳ ʥʘʥʦʩʠʣʠ 

ʘʥʪʠʪʝʣʘ ʢ CD45 (ʤʘʨʢʝʨ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʢʨʳʩʳ, çeBioscienceè), ʢʦʥʴʶʛʠʨʦʚʘʥʥʳʝ ʩ FITC 

(fluorescein isothiocyanate) ʚ ʪʠʪʨʝ 1:50, ʨʘʟʚʝʜʝʥʥʳʝ ʚ ʙʣʦʢʠʨʫʶʱʝʤ ʨʘʩʪʚʦʨʝ (PBS ʩ 1% BSA, 

0.05% Triton ʍ-100). ʉʨʝʟʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʥʦʯʴ ʧʨʠ 4Áʉ ʚʦ ʚʣʘʞʥʦʡ ʢʘʤʝʨʝ. ʇʨʝʧʘʨʘʪʳ 

ʟʘʢʣʶʯʘʣʠ ʧʦʜ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ ʚ ʩʨʝʜʫ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ Prolong Gold with DAPI (Thermofisher, 

P36931), ʭʨʘʥʠʣʠ ʧʨʠ -20Áʉ. ʇʦʟʠʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʧʨʝʧʘʨʘʪʳ ʧʝʯʝʥʠ. 

ɺʳʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ ʠ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ  

ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚʳʜʝʣʷʣʠ ʢʣʝʪʢʠ ʩʝʣʝʟʝʥʢʠ. 

ɺʳʜʝʣʝʥʥʳʝ ʢʣʝʪʢʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ 199 ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʧʨʠ 1000 ʦʙ/ʤʠʥ. 

ʕʨʠʪʨʦʮʠʪʳ ʣʠʟʠʨʦʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʂʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 1 ʤʣ ʩʫʩʧʝʥʟʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʜʩʯʝʪʝ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ. 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʣʘ 97ï98%. ʈʘʙʦʯʫʶ ʩʫʩʧʝʥʟʠʶ ʢʣʝʪʦʢ ʛʦʪʦʚʠʣʠ ʥʘ ʧʦʣʥʦʡ 

ʨʦʩʪʦʚʦʡ ʩʨʝʜʝ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ. ɼʣʷ ʠʥʜʫʢʮʠʠ ʩʠʥʪʝʟʘ ʠ ʩʝʢʨʝʮʠʠ 

ʮʠʪʦʢʠʥʦʚ ʣʠʤʬʦʮʠʪʘʤʠ ʩʫʩʧʝʥʟʠʶ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1Ĭ106/ʤʣ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ 

24 ʯ ʚ 1 ʤʣ ʧʦʣʥʦʡ ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʥʢʘʥʘʚʘʣʠʥʘ ɸ (ʢʦʥʝʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 5 

ʤʢʛ/ʤʣ) ʚ 24-ʣʫʥʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʣʘʥʰʝʪʘʭ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ (5% ʉʆ2, 37Áʉ). ʉʨʝʜʘ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʠʟ RPMI 1640 (ʇʘʥʕʢʦ) ʩ 5% ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʪʝʣʷʯʴʝʡ 

ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʦʡ, 2ʤʄ ʛʣʫʪʘʤʠʥʘ ʠ 50 ʤʢʛ/ʤʣ ʛʝʥʪʘʤʠʮʠʥʘ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʥʢʫʙʘʮʠʠ 

ʦʪʙʠʨʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪʳ, ʢʦʪʦʨʳʝ ʭʨʘʥʠʣʠ ʚ ʪʝʯʝʥʠʝ 1 ʤʝʩʷʮʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -70Áʉ.  

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʀʌɸ 

ʦʮʝʥʠʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ - ʦʙʱʝʛʦ ʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ (DBC, ʂʘʥʘʜʘ; 

DRG, ɻʝʨʤʘʥʠʷ), ʵʩʪʨʘʜʠʦʣʘ (Adaltis, ʀʪʘʣʠʷ; DBC, ʂʘʥʘʜʘ; Cusabio, ʂʠʪʘʡ) ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ 

(DBC, ʂʘʥʘʜʘ; DRG, ɻʝʨʤʘʥʠʷ), ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ (Assay designs, ʉʐɸ; IBL, ɻʝʨʤʘʥʠʷ), 
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ʥʝʦʧʪʝʨʠʥʘ (IBL, ɻʝʨʤʘʥʠʷ) ʠ TGF-ɓ (eBiosience, ɸʚʩʪʨʠʷ). ʉ ʧʦʤʦʱʴʶ ʭʨʦʤʦʛʝʥʥʦʛʦ LAL-ʪʝʩʪʘ 

ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ (HBT, ʉʐɸ). 

ɺ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪ-ʩʠʩʪʝʤ ʬʠʨʤʳ çeBioscienceè 

(ɸʚʩʪʨʠʷ) ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ: ʠʥʪʝʨʣʝʡʢʠʥʦʚ (ʀʃ-2, ʀʃ-4, ʀʃ-6, ʀʃ-12), ʬʘʢʪʦʨʘ 

ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ ʘʣʴʬʘ (ʌʅʆ-Ŭ), ʠʥʪʝʨʬʝʨʦʥʘ ʛʘʤʤʘ (ʀʌʅ-ɔ). 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʝʯʝʥʠ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʠʥʜʠʢʘʪʦʨʥʳʭ ʬʝʨʤʝʥʪʦʚ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ 

(ɸʩɸʊ) (ʂʌ 2.6.1.1) ʠ ʘʣʘʥʠʥʪʨʘʥʩʬʝʨʘʟʳ (ɸʣɸʊ) (ʂʌ 2.6.1.2). ʀʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨʳ ʨʝʘʢʪʠʚʦʚ 

ñDiaSysò (ñDiagnostic Systemsò Gmbh, ɻʝʨʤʘʥʠʷ).  

ʄʝʪʦʜ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʧʦʧʪʦʪʠʯʝʩʢʠ 

ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʚ ʪʠʤʫʩʝ ʩʫʩʧʝʥʟʠʶ ʢʣʝʪʦʢ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 106/ʤʣ ʤʝʪʠʣʠ ʘʥʪʠʪʝʣʘʤʠ ʬʠʨʤʳ 

çeBioscienceè, ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʤʠ ʩ ʈɽ (phycoerythrin, ʬʠʢʦʵʨʠʪʨʠʥʦʤ): anti-Rat CD3 (ʤʘʨʢʝʨ ʊ-

ʣʠʤʬʦʮʠʪʦʚ) (Annexin V FITC Kit, Beckman Coulter). ɿʘʪʝʤ ʩʫʩʧʝʥʟʠʶ ʢʣʝʪʦʢ ʠʥʢʫʙʠʨʦʚʘʣʠ ʩ 

ʘʥʥʝʢʩʠʥʦʤ (Annexin), ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʤ ʩ FITC (fluorescein isothiocyanate, ʬʣʫʦʨʝʩʮʠʥ 

ʠʟʦʪʠʦʮʠʘʥʘʪ), ʠ ʧʨʦʧʠʜʠʡ ʠʦʜʠʜʦʤ (PI). ʇʨʦʚʦʜʠʣʠ ʬʣʫʦʨʦʮʠʪʦʤʝʪʨʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ (Annexin+PI-) ʥʘ ʧʨʠʙʦʨʝ Cytomics FC 500 (çBeckman Coulterè). 

ʉʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʠ ʥʘ ʧʨʠʙʦʨʝ 

Cytomics FC 500 (çBeckman Coulterè). ɸʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 

ʧʦʜʩʯʠʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ Celltac alpha MEK-6400 (çNihon 

Kohdenè). ɺ ʢʘʯʝʩʪʚʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʧʨʠ ʟʘʙʦʨʝ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʕɼʊɸ (5 ʤʛ/ʤʣ) 

ʠʣʠ ʛʝʧʘʨʠʥ (50 ɽɼ/ʤʣ). 

ɼʣʷ ʠʤʤʫʥʦʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʥʪʠʪʝʣʘ ʬʠʨʤʳ çeBioscienceè, ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʩ FITC (fluorescein isothiocyanate) ʠʣʠ ʈɽ 

(phycoerythrin): anti-Rat CD3 (ʤʘʨʢʝʨ ʊ-ʣʠʤʬʦʮʠʪʦʚ); anti-Rat CD4 (ʤʘʨʢʝʨ ʊ-ʭʝʣʧʝʨʦʚ); anti-Rat 

CD8 (ʤʘʨʢʝʨ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʢ); anti-Rat CD45R (ʤʘʨʢʝʨ ɺ-ʣʠʤʬʦʮʠʪʦʚ); anti-Rat CD25 

(ʤʘʨʢʝʨ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-ʢʣʝʪʦʢ); ʘnti-Mouse/Rat Foxp3 (ʤʘʨʢʝʨ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ). 

ʃʠʟʠʩ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʚʦʨʘ OptiLyse C Lysis 

Solution (çBeckman Coulterè). ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʫʙʧʦʧʫʣʷʮʠʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ Foxp3 Staining Buffer Set (çeBioscienceè). ʇʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʘʙʩʦʣʶʪʥʦʛʦ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊ-

ʣʠʤʬʦʮʠʪʦʚ (CD3+ ʢʣʝʪʦʢ) ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ (CD45R+ ʢʣʝʪʦʢ) ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚʳʯʠʩʣʷʣʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʠʤʬʦʮʠʪʦʚ; ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊ-ʭʝʣʧʝʨʦʚ 

(CD4+ ʢʣʝʪʦʢ) ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD8+ ʢʣʝʪʦʢ) ï ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʩʦʣʶʪʥʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʊ-ʣʠʤʬʦʮʠʪʦʚ; ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD25+ 



63 

 

ʢʣʝʪʦʢ) ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD25+Foxp+ ʢʣʝʪʦʢ) ï ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʩʦʣʶʪʥʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʊ-ʭʝʣʧʝʨʦʚ. ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʮʝʥʠʚʘʣʠ 

ʘʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʨʝʣʳʭ CD4+CD8+ ʊ-ʣʠʤʬʦʮʠʪʦʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʧʨʦʚʝʨʷʣʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠ ʁ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʚ ʧʨʦʛʨʘʤʤʝ Statistica 7.0. 

ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ANOVA; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ: U-

ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʜʣʷ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ, ʤʝʪʦʜ ʂʦʥʥʦʚʝʨʘ ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ. 

ɼʣʷ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʯʠʩʣʷʣʠ ʤʝʜʠʘʥʫ ʠ ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ (Med; 

25%-75%) ʠʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ ʩʪʘʥʜʘʨʪʥʫʶ ʦʰʠʙʢʫ ʩʨʝʜʥʝʛʦ (ʄÑSE). ʈʘʟʣʠʯʠʷ 

ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p<0,05. 

ɼʣʷ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʨʠ ʉɺʆ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʯʠʩʣʷʣʠ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦ ʬʦʨʤʫʣʝ ʂʫʣʴʙʘʢʘ (ʂʦʧʴʝʚʘ ʊ.ʅ., ʂʘʢʪʫʨʩʢʠʡ ʃ.ɺ., 1976; 

ɼʘʰʫʪʠʥʘ ɽ.ɺ., ɹʣʦʱʠʮʢʠʡ ɺ.ʇ., 2011; ʂʘʧʫʩʪʠʥʘ ʉ.ɺ. ʀ ʩʦʘʚʪ. 2015; ɹʳʢʦʚʘ ɺ.ɺ., ʂʘʪʘʝʚʘ ɸ.ɺ., 

2016).  

Iʄ1-ʄ2 = 1,0857 Ŀ [(ů1/ů2)2 + (ů2/ů1)2 ï 2 + (1/ů12 + 1/ů22) Ŀ (ʄ1 ï ʄ2)2] 

M ï ʩʨʝʜʥʝʝ; 

ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

1 ï ʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 2 ï ʟʥʘʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ɿʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʨʘʥʞʠʨʦʚʘʣʠ ʧʦ ʫʙʳʚʘʥʠʶ ʠ ʚʳʙʠʨʘʣʠ ʧʝʨʚʳʝ 5 ʧʨʠʟʥʘʢʦʚ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. 
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ʊʘʙʣʠʮʘ 2.1  

ɻʨʫʧʧʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ɺʦʟʨʘʩʪ, 

ʚʝʩ 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 

ɼʦʟʘ 

ʃʇʉ, 

ʤʛ/ʢʛ 

ʌʘʟʘ 

ʵʩʪʨʘʣʴʥʦʛʦ 

ʮʠʢʣʘ (ʜʣʷ 

ʩʘʤʦʢ) 

ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ ʚ 

ʛʨʫʧʧʝ 

ʄʘʩʩʘ ʪʝʣʘ, 

ʛ 

ʉʘʤʢʠ ʉʘʤʮʳ 

2 ʜʥʷ 

10-15 ʛ. 

ʂʦʥʪʨʦʣʴʥʘʷ - - 18 15 
9-12 

ʃʇʉ 1-ʝ ʩʫʪ 15 - 40 37 

10 ʜʥʝʡ 

20-25 ʛ. 

ʂʦʥʪʨʦʣʴʥʘʷ - - 9 9 

25-35 ʃʇʉ 1-ʝ ʩʫʪ 15 - 13 14 

ʃʇʉ 4-ʝ ʩʫʪ 15 - 7 8 

3 ʤʝʩʷʮʘ 

220-270 ʛ. 

ʂʦʥʪʨʦʣʴʥʘʷ 15 ʇʨʦʵʩʪʨʫʩ 5 10 
250-300 

ʃʇʉ 1-ʝ ʩʫʪ 15 ʇʨʦʵʩʪʨʫʩ 14 16 

3-5 ʤʝʩ. 

220-270 ʛ. 

ʂʦʥʪʨʦʣʴʥʘʷ - ʇʨʦʵʩʪʨʫʩ 

ɼʠʵʩʪʨʫʩ 

10 

9 
10 

220-270 ʃʇʉ 1-ʝ ʩʫʪ 1,5 ʇʨʦʵʩʪʨʫʩ 

ɼʠʵʩʪʨʫʩ 

15 

15 
10 

ʃʇʉ 7-ʝ ʩʫʪ 1,5 ʇʨʦʵʩʪʨʫʩ 15 10 

3 ʤʝʩʷʮʘ 

+ 52 ʜʥʷ 

ʧʦʩʣʝ 

ʢʘʩʪʨʘʮʠʠ 

300-350 ʛ. 

ʂʘʩʪʨʘʮʠʷ - - 10 10 

300-400 

ʂʘʩʪʨʘʮʠʷ + 

ʃʇʉ 1-ʝ ʩʫʪ 

1,5 - 15 10 

ʂʘʩʪʨʘʮʠʷ + 

ʃʇʉ 7-ʝ ʩʫʪ 

1,5 - 15 10 
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˝˒˔ˠ˘˩˟ˍ˟˨ ˕˞˞˘˒ˑ˛ˏˍ˚˕ˬ 

ː̌́̃́ σ ˜̨ ˘˛ˏ˨˒ ˝ˍ˔˘˕ˤ˕ˬ ˙˛˝ˡ˛ˡˠ˚˗ˣ˕˛˚ˍ˘˩˚˨ˢ ˕˔˙˒˚˒˚˕˖ 
˕˙˙ˠ˚˚˛˖ ˞˕˞˟˒˙˨ ˕ ˏ˛˞˜ˍ˘˕˟˒˘˩˚˛ː˛ ˛˟ˏ˒˟ˍ ɣ  
˚˛ˏ˛˝˛˓ˑ˒˚˚˨ˢ ˗˝˨˞ ˏ˕˞˟ˍ˝ ̃ ˝˕ ˪˚ˑ˛˟˛˗˞˕˚˒˙˕˕ 

σȢρ ˙̘̏̑̏̌̏̄̉̆̒̋̉̆̕ ̠̠̐̑̏̃̌̆̎̉ ̉ ̘̉̍̍̔̎̏̌̏̄̉̆̒̋̉̆ ̙̠̎́̑̔̆̎̉ ̐̑̉ 
̒̉̒̓̆̍̎̏̍ ̝̃̏̒̐́̌̉̓̆̌̎̏̍ ̏̓̃̆̓̆ ̔ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̒́̍̏̋ ̜̋̑̒ ˏ̉̒̓́̑ 
ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ 

ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʦʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʥʠʞʘʣʦʩʴ. ʇʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʪʘʙʣ. 3.1.1).  

ʊʘʙʣʠʮʘ 3.1.1 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʡ ʕʩʪʨʘʜʠʦʣ, ʧʛ/ʤʣ 
ʇʨʦʛʝʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʆʙʱʠʡ 

ʪʝʩʪʦʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ (n=6) 32,90 (32,03-34,47) 1,19 (0,58-1,23) 0,24 (0,16-0,26)  

ʃʇʉ 1-ʝ ʩʫʪ (n=7) 19,54 (13,22-21,75) 0,53 (0,23-0,75) 0,41 (0,24-1,16) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 
0,0006 0,0562 0,0612 

 

ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 

1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʨʦʩʚʝʪʘʭ ʙʨʦʥʭʦʚ ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʝ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʙʨʦʥʭʦʚ ʚʳʩʪʣʘʥʘ ʢʫʙʠʯʝʩʢʠʤ ʨʝʩʥʠʪʯʘʪʳʤ 

ʵʧʠʪʝʣʠʝʤ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ 1-2 ʨʷʜʘ. ʇʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʰʠʨʦʢʠʝ, 

ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʪʦʥʢʠʝ, ʚ ʥʠʭ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʥʝʡʪʨʦʬʠʣʳ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ 400 (ʨʠʩ. 3.1.1ɸ).  

ʅʘ 1-ʝ ʩʫʪ ʉɺʆ ʚ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʚ ʧʨʦʩʚʝʪʘʭ ʙʨʦʥʭʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʟʝʨʥʠʩʪʳʝ ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʤʘʩʩʳ, ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʷʶʱʠʝ ʧʨʦʩʚʝʪ, ʠ ʝʜʠʥʠʯʥʳʝ 

ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. ʕʧʠʪʝʣʠʡ ʙʳʣ ʦʯʘʛʦʚʦ ʜʝʩʢʚʘʤʠʨʦʚʘʥ. ʋ 8 ʢʨʳʩ ʠʟ 12 

(67%) ʚʳʷʚʣʝʥ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ: ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʟʘʧʦʣʥʝʥʳ 

ʛʦʤʦʛʝʥʥʳʤʠ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ ʤʘʩʩʘʤʠ ʩ ʵʨʠʪʨʦʮʠʪʘʤʠ ʠ ʝʜʠʥʠʯʥʳʤʠ ʣʝʡʢʦʮʠʪʘʤʠ (ʨʠʩ. 
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3.1.1ɹ). ʄʝʞʘʣʴʚʝʦʣʷʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʦʯʘʛʦʚʦ ʫʪʦʣʱʝʥʳ. ɺ ʣʝʛʢʠʭ ʨʘʟʚʠʚʘʣʘʩʴ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʨʝʘʢʮʠʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ 

ʧʝʨʝʛʦʨʦʜʢʘʭ (ʪʘʙʣ. 3.1.2). ʇʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʱʝʣʠ ʨʘʩʰʠʨʝʥʳ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.1.1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɺ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ) ï ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ 

ʨʘʚʥʦʤʝʨʥʦ ʚʦʟʜʫʰʥʳʝ. 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ: ɹ ï ʦʙʰʠʨʥʳʝ ʟʦʥʳ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʦʪʝʢʘ, ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʮʠʪʘʤʠ ʠ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ 

ʤʘʩʩʘʤʠ. ɺ - ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʥʳʝ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʝ ʣʝʡʢʦʮʠʪʳ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ 

ʧʝʨʝʛʦʨʦʜʢʘʭ ʠ ʚʦʢʨʫʛ ʩʦʩʫʜʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. ɹ 320; ɸ, ɺ 640 

ʊʘʙʣʠʮʘ 3.1.2 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʡ 

ʏʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ 

(25 ʪʳʩ. ʤʢʤ2) 

ʂʦʥʪʨʦʣʴʥʘʷ (n=10) 1,70 (1,00-2,40) 

ʃʇʉ1-ʝ ʩʫʪ (n=9) 8,30 (7,10-8,40) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 0,0059 

  

ɺ 

ɸ 

ɹ 
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ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ  

ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ 

ʮʠʪʦʧʣʘʟʤʝ ʛʝʧʘʪʦʮʠʪʦʚ ʚʳʷʚʣʷʣʘʩʴ ʤʝʣʢʘʷ ʙʘʟʦʬʠʣʴʥʘʷ ʟʝʨʥʠʩʪʦʩʪʴ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʨʠʩ. 3.1.2ɸ). ɺ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʧʦ ʭʦʜʫ ʪʨʠʘʜ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʝʜʠʥʠʯʥʳʝ ʣʠʤʬʦʮʠʪʳ ʠ ʛʠʩʪʠʦʮʠʪʳ. ʉʪʝʥʢʠ ʮʝʥʪʨʘʣʴʥʳʭ ʚʝʥ ʪʦʥʢʠʝ, ʚʳʩʪʠʣʘʶʱʠʡ ʠʭ 

ʵʥʜʦʪʝʣʠʡ ʫʧʣʦʱʝʥ.  

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʦʢ 

ʚʳʷʚʣʷʣʠʩʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʉɺʆ: ʨʘʟʥʳʝ ʧʦ ʩʪʝʧʝʥʠ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ï ʦʪ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʭ ʜʦ ʚʳʨʘʞʝʥʥʳʭ, ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ, 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ, ʩʪʘʟʳ ʠ ʩʣʘʜʞʠ ʚ ʩʠʥʫʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷʨʘʭ, (ʨʠʩ. 3.1.2ɹ). 

ʇʦ ʭʦʜʫ ʙʘʣʦʢ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʥʝʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʥʝʡʪʨʦʬʠʣʳ. ʇʦ ʭʦʜʫ ʪʨʠʘʜ ʦʪʤʝʯʘʣʠʩʴ ʩʢʦʧʣʝʥʠʷ 

ʣʠʤʬʦʮʠʪʦʚ ʠ ʛʠʩʪʠʦʮʠʪʦʚ. ʇʨʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʝʯʝʥʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʘʤʠ (ʪʘʙʣ. 3.1.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.1.2. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ) ï 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʪ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ) ï ʫʤʝʨʝʥʥʘʷ ʤʝʣʢʦʢʘʧʝʣʴʥʘʷ 

ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. ʋʚ. 640  

ɸ ɹ 
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ʊʘʙʣʠʮʘ 3.1.3 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʡ 
ʇʦʢʘʟʘʪʝʣʴ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʛʝʧʘʪʦʮʠʪʦʚ (ʙʘʣʣʳ) 

ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 0,50 (0,00-0,75) 

ʃʇʉ1-ʝ ʩʫʪ (n=9) 2,50 (1,00-3,00) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 
0,0056 

 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ɸʣɸʊ ʠ ɸʩɸʊ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ 

ɸʣɸʊ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʦʢ, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ ʃʇʉ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʩʷ 

(ʪʘʙʣ. 3.1.4). ʋʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʜʨʫʛʦʛʦ ʬʝʨʤʝʥʪʘ - ɸʩɸʊ, ʚ ʵʪʠ ʩʨʦʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʥʝ ʠʟʤʝʥʷʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ (ʪʘʙʣ. 3.1.4).  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʥʘʙʣʶʜʘʣʦʩʴ 30-ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ (ʪʘʙʣ. 3.1.4). ʊʦʛʜʘ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʥʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ 

ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 3.1.4). 

ʊʘʙʣʠʮʘ 3.1.4 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

(Me; 25%-75%) 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 

ʌʝʨʤʝʥʪʳ ʧʝʯʝʥʠ, ɽ/ʣ ʕʥʜʦʪʦʢʩʠʥ,  

ʄɽ/ʤʣ 

ʂʦʨʪʠʢʦʩʪʝʨʦʥ, 

ʥʛ/ʤʣ ɸʣɸʊ ɸʩɸʊ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=8) 
22 (13-41) 264 (217-422) 1,88 (0,47-3,29) 4,24 (3,88-15,25) 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=9) 
107 (89-222) 512 (244-685) 56,99 (47,30-90,65) 15,11 (8,16-15,51) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

0,0472 0,3472 0,0008 0,1531 
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ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʠʤʫʩʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠ 

ʛʠʙʥʫʱʠʭ ʪʠʤʦʮʠʪʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ɺ ʪʠʤʫʩʝ ʩʘʤʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ 

ʙʳʣʠ ʥʝʯʝʪʢʠʤʠ. ɺ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʩʫʙʢʘʧʩʫʣʷʨʥʘʷ ʟʦʥʘ ʥʝ ʚʳʷʚʣʷʣʘʩʴ, ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ (ʨʠʩ. 3.1.3). ʉʨʝʜʠ ʢʣʝʪʦʢ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʦʙʣʘʜʘʣʠ 

ʣʠʤʬʦʙʣʘʩʪʳ, ʚʩʪʨʝʯʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʨʝʣʳʭ ʣʠʤʬʦʮʠʪʦʚ. ʄʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ 

ʪʠʤʫʩʘ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʥʳʤʠ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʨʝʪʠʢʫʣʷʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ 

ʣʠʤʬʦʮʠʪʘʤʠ.  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʪʠʤʫʩʝ ʫ ʩʘʤʦʢ ʚʳʷʚʣʝʥʘ ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ II 

ʩʪʘʜʠʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʫʞʝʥʠʝʤ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʘʨʪʠʥʦʡ çʟʚʝʟʜʥʦʛʦ ʥʝʙʘè 

(ʨʠʩ. 3.1.3), ʦʢʨʫʞʝʥʥʳʝ ʩʚʝʪʣʦʡ ʟʦʥʦʡ ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ ʧʦʛʠʙʰʠʭ ʪʠʤʦʮʠʪʦʚ ʠ ʤʘʢʨʦʬʘʛʠ. 

ʉʨʝʜʠ ʪʠʤʠʯʝʩʢʠʭ ʪʝʣʝʮ I-II  ʬʘʟ ʨʘʟʚʠʪʠʷ, ʩʦʩʪʦʷʱʠʭ ʠʟ 3-5 ʠ 5-7 ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʨʝʪʠʢʫʣʷʨʥʳʭ 

ʢʣʝʪʦʢ, ʙʳʣʠ ʪʝʣʴʮʘ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʢʝʨʘʪʦʛʠʘʣʠʥʘ. ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʩʫʞʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ ʫ ʩʘʤʦʢ ʩ ʉɺʆ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (ʪʘʙʣ. 3.1.5). ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠ 

ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʚ ʪʠʤʫʩʝ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʪʘʙʣ. 3.1.6). 

ʊʘʙʣʠʮʘ 3.1.5 
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʤʫʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ ʆʙʲʝʤʥʘʷ ʜʦʣʷ, % ʀʥʜʝʢʩ ʦʪʥʦʰʝʥʠʷ 

ʂɺ ʢ ʄɺ, ʫʩʣ. ʝʜ. 
ʂɺ ʄɺ 

ʂʦʥʪʨʦʣʴʥʘʷ (n=10) 74,39 (68,49-

75,57) 
25,61 (24,43-31,51) 3,22 (2,49-3,61) 

ʃʇʉ 1-ʝ ʩʫʪ (n=9) 62,42 (44,84-

69,50) 
37,58 (30,50-55,16) 1,86 (0,83-2,44) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

(p) 

0,0141 0,0141 0,0281 

ʇʨʠʤʝʯʘʥʠʷ. ʂɺ ï ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ, ʄɺ ï ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ 

ʊʘʙʣʠʮʘ 3.1.6 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʪʠʤʫʩʘ (%) ʠ CD3+-

ʣʠʤʬʦʮʠʪʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ 
ɺʩʝ ʢʣʝʪʢʠ ʪʠʤʫʩʘ 

(CD3-) 
CD3+-ʣʠʤʬʦʮʠʪʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n=6) 2,00 (1,40-3,10) 4,90 (4,50-8,90) 

ʃʇʉ 1-ʝ ʩʫʪ (n=6) 3,45 (2,50-4,50) 5,20 (3,00-8,10) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 
0,17 0,75 
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ʈʠʩ. 3.1.3. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʤʫʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɺ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ) ï 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ ʥʝʯʝʪʢʠʝ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, 

ɺ) ï ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ II ʩʪʘʜʠʠ, ʢʘʨʪʠʥʘ çʟʚʝʟʜʥʦʛʦ ʥʝʙʘè, ʚ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ 

ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ ʧʦʛʠʙʰʠʭ ʣʠʤʬʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. ɸ, ɹ 200; ɺ 400 

ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ  

ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʝʣʝʟʝʥʢʝ ʫ ʩʘʤʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʘʤʦʢ ʙʝʣʘʷ ʧʫʣʴʧʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʇɸʃʄ-ʟʦʥʦʡ (ʨʠʩ. 3.1.4). 

ʃʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. ʇʨʠ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ 

CD45, ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʤʠ ʩ FITC, ʦʧʨʝʜʝʣʷʣʠʩʴ ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʥʳʝ ɺ-ʣʠʤʬʦʮʠʪʳ (ʨʠʩ. 

3.1.4). ɺ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ ʦʙʥʘʨʫʞʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʙʣʘʩʪʥʳʝ ʢʣʝʪʢʠ, ʬʦʨʤʝʥʥʳʝ 

ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ, ʤʘʢʨʦʬʘʛʠ ʠ ʤʝʛʘʢʘʨʠʦʮʠʪʳ.  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʙʝʣʘʷ ʧʫʣʴʧʘ 

ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ (ʨʠʩ. 3.1.4). ɺ ʥʝʡ ʚʳʷʚʣʷʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ ʣʠʤʬʦʮʠʪʦʚ. ʇʨʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʧʫʣʴʧʳ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʪʘʙʣ. 3.1.7).  

  

ɸ 

ɹ ɺ 



71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.1.4. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ, ɺ, ɼ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɻ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ, ɺ, 

ɼ) ï ʚ ʩʝʣʝʟʝʥʢʝ ʧʨʝʦʙʣʘʜʘʝʪ ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʷʚʣʷʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ, ʩʨʝʜʠ ʥʠʭ ʤʥʦʛʦ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ. ɼ ï ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʘʷ 

ʦʢʨʘʩʢʘ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ CD45+, ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʤʠ ʩ FITC, ɺ-ʣʠʤʬʦʮʠʪʦʚ. ʆʥʠ ʥʝ ʦʙʨʘʟʫʶʪ 

ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ, ʘ ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʳ ʧʦ ʙʝʣʦʡ ʧʫʣʴʧʝ ʩʝʣʝʟʝʥʢʠ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʃʇʉ (ɹ, ɻ) ï ʨʘʩʰʠʨʝʥʠʝ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ. ɸ-ɻ: ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ; ɼ ï 

ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʘʷ ʦʢʨʘʩʢʘ ɺ-ʣʠʤʬʦʮʠʪʦʚ (CD45-FITC). ʋʚ. ɸ, ɹ 200; ɺ, ɻ, ɼ 400 

ʊʘʙʣʠʮʘ 3.1.7 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (MÑm) 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ, % ʀʥʜʝʢʩ ʦʪʥʦʰʝʥʠʷ 

ɹʇ ʢ ʂʇ, ʫʩʣ. ʝʜ. 
ɹʇ ʂʇ 

ʂʦʥʪʨʦʣʴʥʘ ̫(n=9) 10,11Ñ1,82 89,89Ñ1,82 0,13Ñ0,02 

ʃʇʉ 1-ʝ ʩʫʪ (n=9) 28,81Ñ1,24 71,19Ñ1,24 0,41Ñ0,03 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

0,0019 0,0019 0,0019 

ʇʨʠʤʝʯʘʥʠʷ. ɹʇ ï ʙʝʣʘʷ ʧʫʣʴʧʘ, ʂʇ ï ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ  

ɸ ɹ 

ɺ ɻ 

ɼ 
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ʉʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʂʦʥɸ, ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʦʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʀʃ-

2, ʀʌʅ-ɔ ʠ ʌʅʆ-Ŭ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʦʢ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫʚʝʣʠʯʠʚʘʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝʦʧʪʝʨʠʥʘ. ʇʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʀʃ-4 ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 

TGF-ɓ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʪʘʙʣ. 3.1.8). 

 

ʊʘʙʣʠʮʘ 3.1.8 

ʉʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 

ʂʦʥɸ, ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ TGF-ɓ ʠ ʥʝʦʧʪʝʨʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ 

ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

 

 

ʎʠʪʦʢʠʥʳ ʂʦʥʪʨʦʣʴʥʘʷ 

(n=10) 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=9) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

ʂʫʣʴʪʫʨʘʣʴʥʘʷ 

ʞʠʜʢʦʩʪʴ 

ʢʣʝʪʦʢ 

ʩʝʣʝʟʝʥʢʠ, 

ʧʛ/ʤʣ 

ʀʃ-2  4403 

(2378-6093) 

456,25 

(386,1-617,75) 
0,0008 

ʀʃ-4 0,15 

(0-0,88) 

0,36 

(0,05-0,83) 
0,5995 

ʀʌʅ-ɔ  48,86 

(32,19-57,87) 

0 

(0-0) 
0,0117 

ʌʅʆ-Ŭ  169,65 

(123,55-255,80) 

89,80 

(67,42-128,80) 
0,0209 

ʉʳʚʦʨʦʪʢʘ 

ʢʨʦʚʠ 

TGF-ɓ (ʥʛ/ʤʣ) 18,63 

(16,11-20,93) 

14,48 

(15,22-18,17) 
0,0831 

ʅʝʦʧʪʝʨʠʥ 

(ʥʤʦʣʴ/ʣ) 
6,99 

(5,70-10,82) 

14,16 
(11,61-14,16) 0,0268 

 

ʉʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ 

ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʯʠʩʣʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ (ʪʘʙʣ. 3.1.9). 
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ʊʘʙʣʠʮʘ 3.1.9 

ʉʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ 

ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ  

(Me; 25%-75%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʨʘʟʚʠʚʘʝʪʩʷ ʉɺʆ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʤ ʦʪʝʢʦʤ ʣʝʛʢʠʭ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʚʥʝ ʟʦʥʳ ʦʪʝʢʘ, ʚʳʨʘʞʝʥʥʦʡ ʜʠʩʪʨʦʬʠʝʡ 

ʛʝʧʘʪʦʮʠʪʦʚ, ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʥʝʦʧʪʝʨʠʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʚʳʨʘʞʝʥʥʦʡ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ ʠʥʚʦʣʶʮʠʝʡ II ʩʪʘʜʠʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʙʲʝʤʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ, ʨʘʩʰʠʨʝʥʠʝʤ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ ʥʘ ʬʦʥʝ 

ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʧʨʦʜʫʢʮʠʠ ʀʃ-2, ʀʌʅ-ɔ ʠ ʌʅʆ-Ŭ. 

  

ʉʫʙʧʦʧʫʣʷʮʠʷ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, % ɸʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ, ʪʳʩ/ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=7) 

ʃʇʉ 

(n=8) 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=7) 

ʃʇʉ 

(n=8) 

ʊ-ʣʠʤʬʦʮʠʪʳ 

(CD3+) 

5,91* 

(2,9-7,9) 

4,052 

(2,85-6,1) 

8401 

(520-1370) 

4102 

(220-910) 

ʊ-ʭʝʣʧʝʨʳ 

(CD3+CD4+) 

4,83 

(2,1-5,6) 

3,454 

(2,5-5,15) 

6803 

(400-970) 

3404 

(190-810) 

ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ 

(CD3+CD8a+) 

2,35 

(1,3-4,7) 

1,756 

(0,75-3,1) 

4605 

(240-810) 

1806 

(80-390) 

ɼʚʦʡʥʳʝ 

ʧʦʟʠʪʠʚʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD8+) 

2,07 

(0,7-2,7) 

1,058 

(0,55-2,35) 

3107 

(140-400) 

1108 

(70-270) 

ɺ-ʣʠʤʬʦʮʠʪʳ 

(CD45+) 

4,09 

(1,0-5,3) 

7,010 

(3,75-10,9) 

2109 

(160-340) 

96010 

(490-1580) 

NK-ʢʣʝʪʢʠ (CD314+) 0,211 

(0,1-0,3) 

0,112 

(0,05-0,2) 

1511 

(5-40) 

1412 

(7-30) 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-

ʭʝʣʧʝʨʳ 

(CD4+CD25+Foxp3-) 

1,013 

(0,5-1,3) 

1,014 

(0,3-1,4) 

713 

(4-20) 

714 

(3-9) 

ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD25+Foxp3+) 

1,215 

(0,8-3,0) 

0,716 

(0,5-2,5) 

1015 

(7-14) 

516 

(4-18) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ, 

ʟʥʘʯʝʥʠʷ 

0,561-2 

0,913-4 

0,325-6 

0,307-8 

0,119-10 

0,2511-12 

0,7413-14 

0,1015-16 

0,161-2 

0,203-4 

0,135-6 

0,117-8 

0,229-10 

0,6211-12 

0,8713-14 

0,6315-16 
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σȢς ˙̘̏̑̏̌̏̄̉̆̒̋̉̆̕ ̠̠̐̑̏̃̌̆̎̉ ̉ ̘̉̍̍̔̎̏̌̏̄̉̆̒̋̉̆ ̙̠̎́̑̔̆̎̉ ̐̑̉ 
̒̉̒̓̆̍̎̏̍ ̝̃̏̒̐́̌̉̓̆̌̎̏̍ ̏̓̃̆̓̆ ̔ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̗̒́̍̏̃ ̜̋̑̒ 
ˏ̉̒̓́̑ 
ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ 

ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʩʥʠʞʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ. ʇʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 3.2.1).  

ʊʘʙʣʠʮʘ 3.2.1 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʡ ʕʩʪʨʘʜʠʦʣ, ʧʛ/ʤʣ 
ʇʨʦʛʝʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʆʙʱʠʡ 

ʪʝʩʪʦʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 22,22 (20,16-24,57) 0,77 (0,73-0,80) 0,29 (0,14-3,28) 

ʃʇʉ 1-ʝ ʩʫʪ (n=7) 8,44 (6,65-21,47) 0,54 (0,32-0,79) 1,68 (1,45-2,11) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 
0,0003 0,3214 0,1301 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 

1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʝʛʢʠʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʨʦʩʚʝʪʘʭ ʙʨʦʥʭʦʚ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʡ ʵʧʠʪʝʣʠʡ. 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʙʨʦʥʭʦʚ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʫʙʠʯʝʩʢʠʤ ʨʝʩʥʠʪʯʘʪʳʤ ʵʧʠʪʝʣʠʝʤ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ 1-2 ʨʷʜʘ. ʇʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʰʠʨʦʢʠʝ, ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʝ 

ʧʝʨʝʛʦʨʦʜʢʠ ʪʦʥʢʠʝ, ʚ ʥʠʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʥʝʡʪʨʦʬʠʣʳ (ʨʠʩ. 3.2.1).  

ʅʘ 1-ʝ ʩʫʪ ʉɺʆ ʚ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʚ ʧʨʦʩʚʝʪʘʭ ʙʨʦʥʭʦʚ ʚʳʷʚʣʷʣʠʩʴ 

ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʷʶʱʠʝ ʧʨʦʩʚʝʪ ʟʝʨʥʠʩʪʳʝ ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʝʜʠʥʠʯʥʳʝ 

ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. ʋ 5 ʠʟ 9 (56%) ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ 

ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʛʦʤʦʛʝʥʥʳʤʠ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ ʤʘʩʩʘʤʠ (ʨʠʩ. 3.2.1). 

ʄʝʞʘʣʴʚʝʦʣʷʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʙʳʣʠ ʦʯʘʛʦʚʦ ʫʪʦʣʱʝʥʳ, ʚ ʥʠʭ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ (5-10 ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʨʠ ʫʚ. 400). ʇʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ 

ʱʝʣʠ ʨʘʩʰʠʨʝʥʳ. 
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ʈʠʩ. 3.2.1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɺ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ) ï ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ 

ʨʘʚʥʦʤʝʨʥʦ ʚʦʟʜʫʰʥʳʝ. 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ: ɹ ï ʦʙʰʠʨʥʳʝ ʟʦʥʳ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʦʪʝʢʘ, ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʮʠʪʘʤʠ ʠ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ 

ʤʘʩʩʘʤʠ. ɺ - ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʥʳʝ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʝ ʣʝʡʢʦʮʠʪʳ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ 

ʧʝʨʝʛʦʨʦʜʢʘʭ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ.: ɸ, ɺ 640: ɹ 320 

ʊʘʙʣʠʮʘ 3.2.2 

ʏʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ 

ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʡ 

ʏʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ 

(25 ʪʳʩ. ʤʢʤ2) 

ʂʦʥʪʨʦʣʴʥʘʷ (n=10) 1,90 (1,50-2,30) 

ʃʇʉ 1-ʝ ʩʫʪ (n=9) 11,80 (11,00-12,80) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 0,0001 

  

ɸ 

ɺ ɹ 
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ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʛʝʧʘʪʦʮʠʪʦʚ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʨʠʩ. 3.2.2ɹ). ɺ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʧʦ ʭʦʜʫ ʪʨʠʘʜ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʣʠʤʬʦʮʠʪʳ ʠ ʛʠʩʪʠʦʮʠʪʳ. ʉʪʝʥʢʠ ʮʝʥʪʨʘʣʴʥʳʭ ʚʝʥ 

ʪʦʥʢʠʝ.  

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʮʦʚ 

ʚʳʷʚʣʷʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʉɺʆ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ: ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ, ʨʘʟʥʳʝ ʧʦ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ 

ʩʦʩʫʜʦʚ, ʩʪʘʟʳ ʠ ʩʣʘʜʞʠ (ʨʠʩ. 3.2.2ɹ). ʇʦ ʭʦʜʫ ʙʘʣʦʢ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʥʝʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ, ʢʨʦʤʝ ʤʘʢʨʦʬʘʛʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ, 

ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʥʝʡʪʨʦʬʠʣʳ. ɺ ʩʪʨʦʤʝ ʪʨʠʘʜ ʙʳʣʠ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ 

ʠ ʛʠʩʪʠʦʮʠʪʦʚ. ɺ ʧʝʯʝʥʠ ʫ 1 ʠʟ 10 ʩʘʤʮʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ ʠ ʢʨʦʚʦʠʟʣʠʷʥʠʷ 

(ʨʠʩ. 3.2.2ɹ). ʇʨʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʫ ʩʘʤʮʦʚ ʩ 

ʉɺʆ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

(ʪʘʙʣ. 3.2.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.2.2. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ) ï 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʪ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ) ï ʫʤʝʨʝʥʥʘʷ ʤʝʣʢʦʢʘʧʝʣʴʥʘʷ 

ʜʠʩʪʨʦʬʠʷ, ʥʝʢʨʦʟ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʩʠʥʫʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷʨʦʚ. ʉʪʨʝʣʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʯʘʛ ʥʝʢʨʦʟʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. 320 
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ʊʘʙʣʠʮʘ 3.2.3 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʡ 
ʇʦʢʘʟʘʪʝʣʴ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʛʝʧʘʪʦʮʠʪʦʚ (ʙʘʣʣʳ) 

ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 0,25 (0,00-0,50) 

ʃʇʉ, 1-ʝ ʩʫʪ (n=9) 2,00 (1,00-2,00) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 
0,0049 

 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ɸʣɸʊ ʠ ɸʩɸʊ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʩʷ, ʘ ɸʩɸʊ ï ʥʝ 

ʠʟʤʝʥʷʣʩʷ (ʪʘʙʣ. 3.2.4). ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ ʚ 7 ʨʘʟ, ʪʦʛʜʘ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʥʝ ʠʟʤʝʥʷʣʦʩʴ (ʪʘʙʣ. 3.2.4). 

ʊʘʙʣʠʮʘ 3.2.4 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ, ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 

ʌʝʨʤʝʥʪʳ ʧʝʯʝʥʠ, ɽ/ʣ ʕʥʜʦʪʦʢʩʠʥ, 

ʄɽ/ʤʣ 

ʂʦʨʪʠʢʦʩʪʝʨʦʥ, 

ʥʛ/ʤʣ ɸʣɸʊ ɸʩɸʊ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=8) 

50,50  

(29-74) 
197  

(132,5-371,5) 

0,47  

(0,12-2,58) 
7,45 

 (1,24-11,78) 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=9) 

102  

(52-174) 

294  

(179-343) 

33,53  

(29,66-44,31) 

12,17  

(7,30-15,94) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

0,0253 0,2864 0,0066 0,1161 
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ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʠʤʫʩʘ ʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʪʠʤʦʮʠʪʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ  

ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ɺ ʪʠʤʫʩʝ ʫ ʩʘʤʮʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ 

ʙʳʣʠ ʥʝʯʝʪʢʠʤʠ. ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʙʣʘʩʪʳ, ʜʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ ʠ ʟʨʝʣʳʝ ʣʠʤʬʦʮʠʪʳ. ʉʫʙʢʘʧʩʫʣʷʨʥʘʷ ʟʦʥʘ ʥʝ ʚʳʷʚʣʷʣʘʩʴ (ʨʠʩ. 3.2.3). 

ʄʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʪʠʤʫʩʘ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʳʭʣʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ 

ʨʝʪʠʢʫʣʷʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʣʠʤʬʦʮʠʪʘʤʠ.  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʪʠʤʫʩʝ ʫ ʩʘʤʮʦʚ ʚʳʷʚʣʷʣʘʩʴ ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ 

II ʩʪʘʜʠʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʢʘʨʪʠʥʦʡ çʟʚʝʟʜʥʦʛʦ ʥʝʙʘè (ʨʠʩ. 3.2.3). ɺ ʢʦʨʢʦʚʦʤ 

ʚʝʱʝʩʪʚʝ ʚʳʷʚʣʷʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ ʧʦʛʠʙʰʠʭ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʘʢʨʦʬʘʛʠ, ʦʢʨʫʞʝʥʥʳʝ ʩʚʝʪʣʦʡ 

ʟʦʥʦʡ. ʉʨʝʜʠ ʪʠʤʠʯʝʩʢʠʭ ʪʝʣʝʮ I-II  ʬʘʟ ʨʘʟʚʠʪʠʷ ʚʩʪʨʝʯʘʣʠʩʴ ʪʠʤʠʯʝʩʢʠʝ ʪʝʣʴʮʘ ʚ ʚʠʜʝ 

ʢʠʩʪʦʧʦʜʦʙʥʳʭ ʧʦʣʦʩʪʝʡ ʠ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʢʝʨʘʪʦʛʠʘʣʠʥʘ. ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʫʞʝʥʠʷ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʪʘʙʣ. 3.2.5). ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʃʇʉ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʚ ʪʠʤʫʩʝ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʪʘʙʣ. 3.2.6). 

ʊʘʙʣʠʮʘ 3.2.5 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʤʫʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ, % ʀʥʜʝʢʩ ʦʪʥʦʰʝʥʠʷ 

ʂɺ ʢ ʄɺ, ʫʩʣ. ʝʜ. 
ʂɺ ʄɺ 

ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 62,75 (55,67-69,04) 37,25 (30,96-44,33) 1,97 (1,34-2,32) 

ʃʇʉ 1-ʝ ʩʫʪ (n=7) 58,64 (57,24-63,08) 41,36 (36,92-42,76) 1,48 (1,41-1,93) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

0,3682 0,3682 0,3682 

ʇʨʠʤʝʯʘʥʠʷ: ʂɺ ï ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ; ʄɺ ï ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ. 

ʊʘʙʣʠʮʘ 3.2.6 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʪʠʤʫʩʘ (%) ʠ CD3+-

ʣʠʤʬʦʮʠʪʦʚ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

(Me;25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ 
ɺʩʝ ʢʣʝʪʢʠ ʪʠʤʫʩʘ  

(CD3-) 
CD3+-ʣʠʤʬʦʮʠʪʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n=6) 2,15 (1,50-2,60) 6,10 (5,80-9,80) 

ʃʇʉ 1-ʝ ʩʫʪ (n=8) 3,45 (1,95-8,70) 7,25 (4,50-8,85) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 
0,31 0,75 

  



79 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.2.3 ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʤʫʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɺ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ) ï 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʩʣʦʝʤ ʥʝʯʝʪʢʠʝ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɺ) ï  

ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ II ʩʪʘʜʠʠ, ʢʘʨʪʠʥʘ çʟʚʝʟʜʥʦʛʦ ʥʝʙʘè, ʚ ʢʦʨʢʦʚʦʤ ʩʣʦʝ ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ 

ʧʦʛʠʙʰʠʭ ʪʠʤʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. ɸ, ɹ 200; ɺ 400 

 

ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʝʣʝʟʝʥʢʝ ʫ ʩʘʤʮʦʚ ʙʝʣʘʷ ʧʫʣʴʧʘ ʩʝʣʝʟʝʥʢʠ 

ʙʳʣʘ ʥʝ ʚʳʨʘʞʝʥʘ (ʨʠʩ. 3.2.4), ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. ʇʨʠ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ 

ʦʢʨʘʰʠʚʘʥʠʠ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ CD45 ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʥʳʝ ɺ-ʣʠʤʬʦʮʠʪʳ, ʥʝ 

ʦʙʨʘʟʫʶʱʠʝ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ (ʨʠʩ. 3.2.4). ɺ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ, ʙʣʘʩʪʥʳʝ ʢʣʝʪʢʠ, ʤʘʢʨʦʬʘʛʠ ʠ ʤʝʛʘʢʘʨʠʦʮʠʪʳ.  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʙʝʣʘʷ 

ʧʫʣʴʧʘ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ (ʨʠʩ. 3.2.4). ɺ ʙʝʣʦʡ ʧʫʣʴʧʝ ʚʳʷʚʣʷʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ 

ʨʘʟʨʫʰʝʥʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʪʘʙʣ. 

3.2.7).  

ɸ 

ɹ ɺ 
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ʈʠʩ. 3.2.4. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ, ɺ, ɼ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɻ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ, ɺ) 

ï ʙʝʣʘʷ ʧʫʣʴʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʯʘʛʦʚʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʣʠʤʬʦʮʠʪʦʚ; ɼ ï ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʥʳʭ ɺ-ʣʠʤʬʦʮʠʪʦʚ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɹ, ɻ) ï 

ʨʘʩʰʠʨʝʥʠʝ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ, ʢʣʝʪʢʠ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʤʬʦʮʠʪʘʤʠ ʠ 

ʣʠʤʬʦʙʣʘʩʪʘʤʠ. ɸ-ɻ: ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ɼ: ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʷ ʩ 

ʘʥʪʠʪʝʣʘʤʠ ʢ CD45, ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʤʠ ʩ FITC. ʋʚ. ɸ, ɺ 200, ɹ, ɻ 400 

ʊʘʙʣʠʮʘ 3.2.7 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ʄÑm) 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ, % ʀʥʜʝʢʩ ʦʪʥʦʰʝʥʠʷ 

ɹʇ ʢ ʂʇ, ʫʩʣ. ʝʜ. 
ɹʇ ʂʇ 

ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 11,75Ñ1,44 88,25Ñ1,44 0,11Ñ0,02 

ʃʇʉ 1-ʝ ʩʫʪ (n=7) 35,94Ñ3,69 64,06Ñ3,69 0,60Ñ0,09 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

0,0253 0,0253 0,0253 

ʇʨʠʤʝʯʘʥʠʷ. ɹʇ ï ʙʝʣʘʷ ʧʫʣʴʧʘ, ʂʇ ï ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ 

  

ɸ ɹ 

ɺ ɻ 

ɼ 
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ʉʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʂʦʥɸ, ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʮʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ 

ʀʃ-2 ʠ ʌʅʆ-Ŭ ʠ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʌʅ-ɔ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʦʧʪʝʨʠʥʘ ʠ TGF-ɓ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʪʘʙʣ. 3.2.8). 

ʊʘʙʣʠʮʘ 3.2.8 

ʂʦʥʮʝʥʪʨʘʮʠʷ TGF-ɓ ʠ ʥʝʦʧʪʝʨʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʦʚ ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʂʦʥɸ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ  

(Me; 25%-75%) 

 

 

ʎʠʪʦʢʠʥʳ 
ʂʦʥʪʨʦʣʴʥʘʷ 

(n=10) 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=10) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

ʉʳʚʦʨʦʪʢʘ 

ʢʨʦʚʠ 
TGF-ɓ  

(ʥʛ/ʤʣ) 

18,86 

(16,80-27,12) 

17,02 

(15,23-18,17) 
0,0933 

ʅʝʦʧʪʝʨʠʥ 

(ʥʤʦʣʴ/ʣ) 

9,12 

(7,12-10,37) 

7,33 

(6,02-8,71) 
0,1356 

ʂʫʣʴʪʫʨʘʣʴʥʘʷ 

ʞʠʜʢʦʩʪʴ 

ʩʝʣʝʟʝʥʢʠ, 

ʧʛ/ʤʣ 

ʀʃ-2  141,70 

(124,60-158,75) 

474,40 

(426,10-

826,15) 

0,0066 

ʀʃ-4  0,04 

(0,01-0,31) 

0,31 

(0-0,62) 
0,3081 

ʀʌʅ-ɔ  0,87 
(0,30-10,87) 

0 

(0-0) 
0,9511 

ʌʅʆ-Ŭ  10,79 

 (1,34-13,48) 

51,23 

(41,80-70,11) 
0,0066 

 

ʉʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ 

ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʯʠʩʣʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ (ʪʘʙʣ. 3.2.9). 
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ʊʘʙʣʠʮʘ 3.2.9 

ʉʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ 

ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʨʘʟʚʠʚʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʚ ʣʝʛʢʠʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʠ ʫ ʯʘʩʪʠ ʞʠʚʦʪʥʳʭ ï ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʤ ʦʪʝʢʦʤ, ʚ ʧʝʯʝʥʠ ï 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʝʜʠʥʠʯʥʳʤʠ ʥʝʢʨʦʟʘʤʠ, ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ 

ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ, ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ ʠʥʚʦʣʶʮʠʝʡ ʪʠʤʫʩʘ II 

ʩʪʘʜʠʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ ʠ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʝʝ 

ʢʣʝʪʢʘʤʠ ʀʃ-2 ʠ ʌʅʆ-Ŭ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʠ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʀʌʅ-ɔ.  

ʉʫʙʧʦʧʫʣʷʮʠʷ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, % ɸʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ, ʪʳʩ/ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=5) 

ʃʇʉ 

(n=8) 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=5) 

ʃʇʉ 

(n=8) 

ʊ-ʣʠʤʬʦʮʠʪʳ 

(CD3+) 

4,151* 

(1,55-6,85) 

2,82 

(1,8-6,7) 

8001 

(270-1190) 

6302 

(47-830) 

ʊ-ʭʝʣʧʝʨʳ 

(CD3+CD4+) 

3,253 

(1,30-5,35) 

2,44 

(1,4-5,9) 

6503 

(220-930) 

4904 

(400-680) 

ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ 

(CD3+CD8a+) 

1,75 

(0,55-3,5) 

1,06 

(0,4-2,7) 

2905 

(90-622) 

1806 

(140-440) 

ɼʚʦʡʥʳʝ 

ʧʦʟʠʪʠʚʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD8+) 

0,97 

(0,4-1,95) 

0,78 

(0,3-1,8) 

1607 

(60-350) 

1308 

(90-280) 

ɺ-ʣʠʤʬʦʮʠʪʳ 

(CD45+) 

1,49 

(1,0-1,8) 

4,210 

(1,5-9,5) 

2709 

(150-490) 

67010 

(270-1290) 

NK-ʢʣʝʪʢʠ (CD314+) 0,111 

(0-0,1) 

0,1512 

(0,1-0,25) 

2011 

(0-20) 

3012 

(20-50) 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-

ʭʝʣʧʝʨʳ 

(CD4+CD25+Foxp3-) 

0,4513 

(0,1-2,1) 

1,114 

(0,9-2,1) 

314 

(0,9-14) 

614 

(4-20) 

ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD25+Foxp3+) 

0,615 

(0,1-2,7) 

3,016 

(2,5-3,8) 

415 

(0,8-17) 

1516 

(10-26) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ, 

ʟʥʘʯʝʥʠʷ 

0,841-2 

0,783-4 

0,635-6 

1,007-8 

0,389-10 

0,0811-12 

0,2213-14 

0,1215-16 

0,931-2 

0,933-4 

0,795-6 

0,797-8 

0,229-10 

0,2211-12 

0,2713-14 

0,2015-16 
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σȢσ ˜̜̏̌̏̃̆ ̘̠̑́̈̌̉̉ ̜̃̑́̇̆̎̎̏̒̓̉ ̘̖̉̍̍̔̎̏̌̏̄̉̆̒̋̉ ̙̎́̑̔̆̎̉̊ ̉ 
̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̠̐̑̏̃̌̆̎̉̊ ̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́ ̔ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ ̜̋̑̒ ˏ̉̒̓́̑ 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʩʘʤʮʘʤʠ ʫ ʩʘʤʦʢ ʙʳʣ ʚʳʰʝ ʫʨʦʚʝʥʴ ʵʩʪʨʘʜʠʦʣʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʪʘʙʣ. 3.3.1). ʇʦ ʫʨʦʚʥʶ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʪʘʙʣ. 

3.3.1). 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʩʦʜʝʨʞʘʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ, ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 3.3.1, ʨʠʩ. 3.3.1). 

ʋʨʦʚʝʥʴ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʥʠʞʘʣʩʷ ʢʘʢ ʫ ʩʘʤʦʢ, ʪʘʢ ʠ ʩʘʤʮʦʚ, ʦʜʥʘʢʦ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʫ ʩʘʤʮʦʚ (ʪʘʙʣ. 

3.3.1, ʨʠʩ. 3.3.1). 

ʊʘʙʣʠʮʘ 3.3.1 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ 

ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʡ ʕʩʪʨʘʜʠʦʣ, ʧʛ/ʤʣ 
ʇʨʦʛʝʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʆʙʱʠʡ 

ʪʝʩʪʦʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʉʘʤʢʠ 

ʂʦʥʪʨʦʣʴ-

ʥʘʷ (n=6) 
32,90 (32,03-34,47)1* 1,19 (0,58-1,23)1 0,24 (0,16-0,26)1 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=7) 
19,54 (13,22-21,75)2 0,53 (0,23-0,75)2 0,41 (0,24-1,16)2 

ʉʘʤʮʳ 

ʂʦʥʪʨʦʣʴ-

ʥʘʷ 

(n=8) 

22,22 (20,16-24,57)3 0,77 (0,73-0,80)3 0,29 (0,14-3,28)3 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=7) 
8,44 (6,65-21,47)4 0,54 (0,32-0,79)4 1,68 (1,45-2,11)4 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

(p) 

0,00061-2 

 

0,00033-4 

 

0,00111-3 

0,12592-4 

0,05621-2 

 

0,32143-4 

 

0,12911-3 

0,84502-4 

0,06121-2 

 

0,13013-4 

 

0,12111-3 

0,04492-4 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 
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ʈʠʩ. 3.3.1. ʉʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ (ɸ), ʧʨʦʛʝʩʪʝʨʦʥʘ (ɹ), ʪʝʩʪʦʩʪʝʨʦʥʘ (ɺ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (F) ʠ ʩʘʤʮʦʚ (M) ʢʨʳʩ 

ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (F, M) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (F+LPS, M+LPS). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ Me; 25%-75%. * - 

ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʤʝʞʜʫ ʩʘʤʢʘʤʠ ʠ ʩʘʤʮʘʤʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ, ʨ 

ʕʩʪʨʘʜʠʦʣ, 

ʧʛ/ʤʣ 

 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ, ʨ 

ʇʨʦʛʝʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ, ʨ 

ʊʝʩʪʦʩʪʝʨʦʥ,  

ʥʛ/ʤʣ 

F ʠ F+LPS 0,0006  F ʠ F+LPS 0,0562  F ʠ F+LPS 0,0612 

ʄ ʠ ʄ+LPS 0,0003  ʄ ʠ ʄ+LPS 0,3214  ʄ ʠ ʄ+LPS 0,1301 

F ʠ M 0,0011  F ʠ M 0,1291  F ʠ M 0,1211 

F+LPS ʠ M+LPS 0,1259  F+LPS ʠ M+LPS 0,8450  F+LPS ʠ M+LPS 0,0449 

ɸ ɹ ɺ 



ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʝʛʢʠʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʩ ʉɺʆ ʧʦʣʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʥʠʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʀʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ 

ʨʘʟʚʠʚʘʣʩʷ ʫ ʩʘʤʦʢ ʚ 50% ʩʣʫʯʘʝʚ ï ʫ 5 ʞʠʚʦʪʥʳʭ ʠʟ 10, ʘ ʫ ʩʘʤʮʦʚ ï ʚ 56% (ʫ 5 ʞʠʚʦʪʥʳʭ ʠʟ 9). 

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʢʨʳʩʘʤ ʦʙʦʝʛʦ ʧʦʣʘ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ 

ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʣʝʛʢʠʭ ʫ ʥʠʭ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʫ ʩʘʤʮʦʚ ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʵʪʠ ʩʨʦʢʠ ʉɺʆ 

ʙʳʣʦ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ (ʨʠʩ. 3.3.2), ʯʪʦ ʦʪʨʘʞʘʝʪ ʙʦʣʴʰʫʶ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ 

ʚ ʣʝʛʢʠʭ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.3.2. ʏʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʣʝʛʢʠʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ 

(F) ʠ ʩʘʤʮʦʚ (M) ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (F, M) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

(F+LPS, M+LPS). ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ: * - ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ^ - ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

  

n=10 n=10 

n=9 

n=9 
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ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʚʳʷʚʣʷʣʠʩʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʉɺʆ: ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ, ʨʘʟʥʳʝ 

ʧʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʦʪ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʭ ʜʦ ʚʳʨʘʞʝʥʥʳʭ ʠ 

ʪʦʪʘʣʴʥʳʭ), ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ, ʩʪʘʟʳ ʠ ʩʣʘʜʞʠ (ʨʠʩ. 3.3.3). ʇʨʠ 

ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʪʷʞʝʩʪʠ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ ʤʝʞʜʫ ʩʘʤʢʘʤʠ ʠ ʩʘʤʮʘʤʠ ʧʦʣʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʪʘʙʣ. 3.3.2). 

ʊʘʙʣʠʮʘ 3.3.2 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʠ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ 

ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ  

(Med; 25%-75%) 

 

 

 

 

ʇʦʣ 

 

 

 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʡ 

ʇʦʢʘʟʘʪʝʣʴ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ 

ʛʝʧʘʪʦʮʠʪʦʚ 

(ʙʘʣʣʳ) 

ɸʣɸʊ, ɽ/ʣ ɸʩɸʊ, ɽ/ʣ 

ʉʘʤʢʠ ʂʦʥʪʨʦʣʴʥʘʷ 

(n=8) 
0,50 (0,00-0,75)1* 22 (13-41)1 264 (217-422)1 

ʃʇʉ1-ʝ ʩʫʪ 

(n=9) 
2,50 (1,00-3,00)2 107 (89-222)2 512 (244-685)2 

ʉʘʤʮʳ ʂʦʥʪʨʦʣʴʥʘʷ 

(n=8) 
0,25 (0,00-0,50)3 50,50 (29-74)3 197 (132,5-371,5)3 

ʃʇʉ1-ʝ ʩʫʪ 

(n=9) 
2,00 (1,00-2,00)4 102 (52-174)4 294 (179-343)5 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

(p) 

0,00561-2 

 

0,00493-4 

 

0,75111-3 

0,62592-4 

0,04721-2 

 

0,02533-4 

 

0,32721-3 

0,46242-4 

0,34721-2 

 

0,28643-4 

 

0,46241-3 

0,58392-4 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 
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ʈʠʩ. 3.3.3. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (ɸ, ɺ, ɼ) ʠ ʩʘʤʮʦʚ (ɹ, ɻ, 

ɽ) ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ. ʉʘʤʢʠ: ɸ ï ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ; ɺ ï ʚʳʨʘʞʝʥʥʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ; ɼ ï ʦʯʘʛ 

ʥʝʢʨʦʟʘ. ʉʘʤʮʳ: ɹ ï ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ, ʩʪʘʟʳ, ʩʣʘʜʞʠ, ʜʠʩʪʨʦʬʠʷ 

ʛʝʧʘʪʦʮʠʪʦʚ; ɻ ï ʅʝʢʨʦʪʠʯʝʩʢʠʝ ʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ; ɽ ï ʦʯʘʛ ʥʝʢʨʦʟʘ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʠʩʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. 640 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ɸʣɸʊ ʠ ɸʩɸʊ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ɸʣɸʊ ʥʘ 1-ʝ 

ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʩʷ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ (ʪʘʙʣ. 

ɸ ɹ 

ɺ ɻ 

ɼ ɽ 
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3.3.2, ʨʠʩ. 3.3.4). ʋʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʜʨʫʛʦʛʦ ʬʝʨʤʝʥʪʘ - ɸʩɸʊ, ʚ ʵʪʠ ʩʨʦʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʦʙʦʝʛʦ ʧʦʣʘ ʥʝ ʠʟʤʝʥʷʣʩʷ (ʪʘʙʣ. 3.3.2). 

 
ʈʠʩ. 3.3.4. ɸʢʪʠʚʥʦʩʪʴ ɸʣɸʊ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (F) ʠ ʩʘʤʮʦʚ (M) ʢʨʳʩ 

ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (F, M) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (F+LPS, M+LPS) 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʃʇʉ 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ 

ɺʠʩʪʘʨ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ ʩʘʤʦʢ ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʚʦʟʨʘʩʪʘʣ ʚ 30 ʨʘʟ, ʘ ʫ ʩʘʤʮʦʚ ï ʚ 70 (ʪʘʙʣ. 

3.3.3, ʨʠʩ. 3.3.5). ʉʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʥʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ 

ʩʘʤʦʢ, ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 

3.3.3). 

ʊʘʙʣʠʮʘ 3.3.3 

ʋʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 

25%-75%) 

ʇʦʣ 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 
ʕʥʜʦʪʦʢʩʠʥ, ʄɽ/ʤʣ ʂʦʨʪʠʢʦʩʪʝʨʦʥ, ʥʛ/ʤʣ 

ʉʘʤʢʠ 
ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 1,88 (0,47-3,29)1* 4,24 (3,88-15,25)1 

ʃʇʉ 1-ʝ ʩʫʪ (n=9) 56,99 (47,30-90,65)2 15,11 (8,16-15,51)2 

ʉʘʤʮʳ 
ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 0,47 (0,12-2,58)3 7,45 (1,24-11,78)3 

ʃʇʉ 1-ʝ ʩʫʪ (n=9) 33,53 (29,66-44,31)4 12,17 (7,30-15,94)4 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

0,00081-2 

 

0,00663-4 

 

0,24801-3 

0,01082-4 

0,15311-2 

 

0,11613-4 

 

0,74881-3 

0,48222-4 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 
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ʈʠʩ. 3.3.5. ʋʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (F) ʠ ʩʘʤʮʦʚ (M) 

ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (F, M) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (F+LPS, M+LPS). * - 

ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʩʘʤʦʢ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʪʠʤʫʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ 

ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʩʘʤʦʢ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʥʦʡ ʜʦʣʠ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʜʝʢʩʘ ʦʪʥʦʰʝʥʠʷ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʪʠʤʫʩʘ ʢ ʤʦʟʛʦʚʦʤʫ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ (ʪʘʙʣ. 3.3.4; ʨʠʩ. 3.3.6). 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʪʠʤʫʩʝ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ 

ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ II ʩʪʘʜʠʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʫʞʝʥʠʝʤ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʫ ʩʘʤʦʢ (ʪʘʙʣ. 3.3.4), ʢʘʨʪʠʥʦʡ çʟʚʝʟʜʥʦʛʦ ʥʝʙʘè ʫ ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ (ʨʠʩ. 3.3.6). ʇʨʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʫʞʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ ʪʦʣʴʢʦ ʫ 

ʩʘʤʦʢ. ʇʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ (ʪʘʙʣ. 3.3.6). 

 

*  
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ʊʘʙʣʠʮʘ 3.3.4 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʤʫʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ 

ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

ʇʨʠʤʝʯʘʥʠʷ. ʂɺ ï ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ, ʄɺ ï ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ 

 

 

  

ʇʦʣ 

ɻʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ, % ʀʥʜʝʢʩ 

ʦʪʥʦʰʝʥʠʷ ʂɺ 

ʢ ʄɺ, ʫʩʣ. ʝʜ. 
ʂɺ ʄɺ 

ʉʘʤʢʠ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=10) 
74,39 (68,49-75,57)1* 25,61 (24,43-31,51)1 3,22 (2,49-3,61)1 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=9) 
62,42 (44,84-69,50)2 37,58 (30,50-55,16)2 1,86 (0,83-2,44)2 

ʉʘʤʮʳ 

ʂʦʥʪʨʦʣʴʥʘ ̫

(n=8) 
62,75 (55,67-69,04)3 37,25 (30,96-44,33)3 1,97 (1,34-2,32)3 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=7) 
58,64 (57,24-63,08)4 41,36 (36,92-42,76)4 1,48 (1,41-1,93)4 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

(p) 

0,01411-2 

 

0,36823-4 

 

0,00781-3 

0,90622-4 

0,01411-2 

 

0,36823-4 

 

0,00781-3 

0,90622-4 

0,02811-2 

 

0,31463-4 

 

0,00781-3 

0,63742-4 
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ʈʠʩ. 3.3.6. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʤʫʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (ɸ, ɺ, ɼ) ʠ ʩʘʤʮʦʚ 

(ɹ, ɻ, ɽ) ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ, ɹ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɺ-ɽ). 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ, ɹ) ï ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ ʥʝʯʝʪʢʠʝ. ʅʘ 1-ʝ 

ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɺ-ɽ) ï  ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ II ʩʪʘʜʠʠ, ʢʘʨʪʠʥʘ çʟʚʝʟʜʥʦʛʦ ʥʝʙʘè, 

ʚ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ ʧʦʛʠʙʰʠʭ ʣʠʤʬʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. ʋʚ. ɸ-ɻ 200; ɼ, ɽ 400 

  

ɸ ɹ 

ɺ ɻ 

ɼ ɽ 
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ʇʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʪʠʤʫʩʘ (%) ʠ 

CD3+-ʣʠʤʬʦʮʠʪʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʃʇʉ 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʚ ʪʠʤʫʩʝ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʪʘʙʣ. 3.3.5). 

ʊʘʙʣʠʮʘ 3.3.5 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠ ʛʠʙʥʫʱʠʭ ʢʣʝʪʦʢ ʪʠʤʫʩʘ (%) ʠ CD3+-

ʣʠʤʬʦʮʠʪʦʚ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

 
ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠ ̫

ɺʩʝ ʢʣʝʪʢʠ ʪʠʤʫʩʘ 

(CD3-) 
CD3+-ʣʠʤʬʦʮʠʪʳ 

ʉʘʤʢʠ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

(n=6) 
2,00 (1,40-3,10)1* 4,90 (4,50-8,90)1 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=6) 
3,45 (2,50-4,50)2 5,20 (3,00-8,10)2 

ʉʘʤʮʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

(n=6) 
2,15 (1,50-2,60)3 6,10 (5,80-9,80)3 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=8) 
3,45 (1,95-8,70)4 7,25 (4,50-8,85)4 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

(p) 

0,171-2 

0,303-4 

0,941-3 

0,952-4 

0,741-2 

1,003-4 

0,341-3 

0,482-4 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʠ 

ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ (ʨʠʩ. 3.3.7). 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ ʙʝʣʘʷ ʧʫʣʴʧʘ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ (ʨʠʩ. 3.3.8-9). ɺ ʙʝʣʦʡ ʧʫʣʴʧʝ ʚʳʷʚʣʷʣʠʩʴ ʬʨʘʛʤʝʥʪʳ 

ʷʜʝʨ ʣʠʤʬʦʮʠʪʦʚ ʠ ʣʠʤʬʦʙʣʘʩʪʳ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʟʦʥ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʧʦʢʘʟʘʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ (ʨʠʩ. 3.3.7). ʇʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʨʠʩ. 3.3.7).   
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ʈʠʩ. 3.3.7. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʧʫʣʴʧʳ (ɹʇ) ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ 

ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.3.8. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (ɸ, ɺ) ʠ ʩʘʤʮʦʚ 

(ɹ, ɻ) ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ, ɹ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɺ, ɻ). 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ, ɹ) ï ʚ ʩʝʣʝʟʝʥʢʝ ʧʨʝʦʙʣʘʜʘʝʪ ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʷʚʣʷʶʪʩʷ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ, ʤʘʢʨʦʬʘʛʠ ʠ ʤʝʛʘʢʘʨʠʦʮʠʪʳ. ʅʘ 1-ʝ 

ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɺ, ɻ) ï ʨʘʩʰʠʨʝʥʠʝ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ 

ʠ ʵʦʟʠʥʦʤ. ʋʚ. 200.  
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ʈʠʩ. 3.3.9. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (ɸ, ɺ) ʠ ʩʘʤʮʦʚ 

(ɹ, ɻ) ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ, ɹ) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɺ, ɻ). 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ɸ, ɹ) ï ʙʝʣʘʷ ʧʫʣʴʧʘ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ, ʚ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ ʤʝʛʘʢʘʨʠʦʮʠʪʳ. ʅʘ 

1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (ɺ, ɻ) ï ʨʘʩʰʠʨʝʥʠʝ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ, ʚ ʥʝʡ ʣʠʤʬʦʮʠʪʳ ʠ 

ʣʠʤʬʦʙʣʘʩʪʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. 400 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʮʠʪʦʢʠʥʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ 

ʩʝʣʝʟʝʥʢʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʂʦʥɸ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ 

ʊʭ1-ʮʠʪʦʢʠʥʦʚ ʀʃ-2 ʠ ʀʌʅ-ɔ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʌʅʆ-

Ŭ (ʪʘʙʣ. 3.3.6, ʨʠʩ. 3.3.10). ʇʦ ʫʨʦʚʥʶ ʧʨʦʜʫʢʮʠʠ ʊʭ2-ʮʠʪʦʢʠʥʘ ʀʃ-4 ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʮʠʪʦʢʠʥʘ ʀʃ-6 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ (ʪʘʙʣ. 3.3.6). 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʩʝʢʨʝʮʠʠ ʮʠʪʦʢʠʥʦʚ ʢʣʝʪʢʘʤʠ 

ʩʝʣʝʟʝʥʢʠ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʜʚʫʭʜʥʝʚʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ. ʊʘʢ, ʫ ʩʘʤʦʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʀʃ-2 ʠ ʌʅʆ-Ŭ, ʪʦʛʜʘ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʥʘʦʙʦʨʦʪ, ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ɸ ɹ 

ɺ ɻ 
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ʧʨʦʜʫʢʮʠʠ ʵʪʠʭ ʮʠʪʦʢʠʥʦʚ (ʪʘʙʣ. 3.3.6, ʨʠʩ. 3.3.10). ʆʜʥʘʢʦ ʥʘ 1-ʝ ʩʫʪ ʉɺʆ ʩʦʜʝʨʞʘʥʠʝ ʀʌʅ-ɔ ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ ʩʥʠʞʘʣʦʩʴ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʪʘʢ ʠ ʫ ʩʘʤʦʢ. ɺ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʩʘʤʦʢ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʥʝʦʧʪʝʨʠʥʘ, ʪʦʛʜʘ ʢʘʢ ʫ 

ʩʘʤʮʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ TGF-ɓ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.3.10. ʉʦʜʝʨʞʘʥʠʝ ʀʃ-2 (ɸ), ʀʌʅ-ɔ (ɹ), ʌʅʆ-Ŭ (ɺ) ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ 

ʩʝʣʝʟʝʥʢʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʂʦʥɸ, ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʦʧʪʝʨʠʥʘ (ɻ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (F) ʠ ʩʘʤʮʦʚ (M) ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (F, M) ʠ ʥʘ 1-ʝ ʩʫʪ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (F+LPS, M+LPS). * - ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 
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ʊʘʙʣʠʮʘ 3.3.6 

ʂʦʥʮʝʥʪʨʘʮʠʷ TGF-ɓ ʠ ʥʝʦʧʪʝʨʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʂʦʥɸ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 

25%-75%) 
 

 

 

ʇʦʣ 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ 
ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ, 

ʧʛ/ʤʣ 

TGF-ɓ 

(ʥʛ/ʤʣ) 
ʅʝʦʧʪʝʨʠʥ 

(ʥʤʦʣʴ/ʣ) ʀʃ-2 ʀʃ-4 ʀʌʅ-ɔ ʌʅʆ-Ŭ 

ʉʘʤʢʠ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=10) 

18,631* 

(16,11-20,93) 
6,991 

(5,70-10,82) 
44031 

(2378-6093) 
0,151 

(0-0,88) 
48,861 

(32,19-57,87) 
169,651 

(123,55-255,80) 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=9) 

14,482 

(15,22-18,17) 
14,162 

(11,61-14,16) 

456,252 

(386,1-617,75) 

0,362 

(0,05-0,83) 

02 

(0-0) 

89,802 

(67,42-128,80) 

ʉʘʤʮʳ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=10) 

18,863 

(16,80-27,12) 
9,123 

(7,12-10,37) 
141,703 

(124,60-158,75) 
0,043 

(0,01-0,31) 
0,873 

(0,30-10,87) 
10,793 

 (1,34-13,48) 

ʃʇʉ 1-ʝ ʩʫʪ 

(n=10) 

17,024 

(15,23-18,17) 

7,334 

(6,02-8,71) 

474,404 

(426,10-826,15) 

0,314 

(0-0,62) 

04 

(0-0) 

51,234 

(41,80-70,11) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 

0,08311-2 

 

0,09333-4 

 

0,71321-3 

0,79622-4 

0,02681-2 

 

0,13563-4 

 

0,25311-3 

0,03302-4 

0,00081-2 

 

0,00663-4 

 

0,00071-3 

0,39582-4 

0,59951-2 

 

0,30813-4 

 

0,04621-3 

0,44472-4 

0,01171-2 

 

1,003-4 

 

0,01171-3 

1,002-4 

0,02091-2 

 

0,00663-4 

 

0,00081-3 

0,12642-4 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 
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ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʦʩʥʦʚʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ 

ɺʠʩʪʘʨ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ 

ʣʠʤʬʦʮʠʪʦʚ ʥʝ ʠʟʤʝʥʷʣʠʩʴ (ʪʘʙʣ. 3.3.7). ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʮʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ (ʪʘʙʣ. 3.3.7, ʨʠʩ. 

3.3.11). 

 

 

 

ʈʠʩ. 3.3.11. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ (CD4+CD25+Foxp3+) ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʘʤʮʦʚ (M) ʠ ʩʘʤʦʢ (F) ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

(F, M) ʠ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (F+LPS; M+LPS). * - ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ʩʘʤʦʢ 
 

  

*  
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ʊʘʙʣʠʮʘ 3.3.7 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʦʚʦʨʦʞʜʸʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

% ʉʘʤʢʠ ʉʘʤʮʳ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=7) 

ʃʇʉ 

(n=8) 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=5) 

ʃʇʉ 

(n=8) 

ʊ-ʣʠʤʬʦʮʠʪʳ (CD3+) 5,9 

(2,9-7,9) 

4,05 

(2,85-6,1) 

4,15 

(1,55-6,85) 

2,8 

(1,8-6,7) 

ʊ-ʭʝʣʧʝʨʳ 

(CD3+CD4+) 

4,8 

(2,1-5,6) 

3,45 

(2,5-5,15) 

3,25 

(1,30-5,35) 

2,4 

(1,4-5,9) 

ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ 

(CD3+CD8a+) 

2,3 

(1,3-4,7) 

1,75 

(0,75-3,1) 

1,7 

(0,55-3,5) 

1,0 

(0,4-2,7) 

ɼʚʦʡʥʳʝ ʧʦʟʠʪʠʚʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD8+) 

2,0 

(0,7-2,7) 

1,05 

(0,55-2,35) 

0,9 

(0,4-1,95) 

0,7 

(0,3-1,8) 

ɺ-ʣʠʤʬʦʮʠʪʳ (CD45+) 4,0 

(1,0-5,3) 

7,0 

(3,75-10,9) 

1,4 

(1,0-1,8) 

4,2 

(1,5-9,5) 

NK-ʢʣʝʪʢʠ (CD314+) 0,2 

(0,1-0,3) 

0,1 

(0,05-0,2) 

0,1 

(0-0,1) 

0,15 

(0,1-0,25) 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-

ʭʝʣʧʝʨʳ 

(CD4+CD25+Foxp3-) 

1,0 

(0,5-1,3) 

1,0 

(0,3-1,4) 

0,45 

(0,1-2,1) 

1,1 

(0,9-2,1) 

ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD25+Foxp3+) 

1,2 

(0,8-3,0) 
0,7 

(0,5-2,5) 

0,6 

(0,1-2,7) 
3,0$ 

(2,5-3,8) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ, 

ʟʥʘʯʝʥʠʷ 

 & = 0,04 (ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ ʃʌ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʩ ʉɺʆ) 

ʤʣʥ/ʤʣ ʉʘʤʢʠ ʉʘʤʮʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʃʇʉ ʂʦʥʪʨʦʣʴʥʘʷ ʃʇʉ 

ʊ-ʣʠʤʬʦʮʠʪʳ (CD3+) 0,84 

(0,52-1,37) 

0,41 

(0,22-0,91) 

0,80 

(0,27-1,19) 

0,63 

(0,47-0,83) 

ʊ-ʭʝʣʧʝʨʳ 

(CD3+CD4+) 

0,68 

(0,40-0,97) 

0,34 

(0,19-0,81) 

0,65 

(0,22-0,93) 

0,49 

(0,4-0,68) 

ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ 

(CD3+CD8a+) 

0,46 

(0,24-0,81) 

0,18 

(0,08-0,39) 

0,29 

(0,09-0,622) 

0,18 

(0,14-0,44) 

ɼʚʦʡʥʳʝ ʧʦʟʠʪʠʚʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD8+) 

0,31 

(0,14-0,40) 

0,11 

(0,07-0,27) 

0,16 

(0,06-0,35) 

0,13 

(0,09-0,28) 

ɺ-ʣʠʤʬʦʮʠʪʳ (CD45+) 0,21 

(0,16-0,34) 

0,96 

(0,49-1,58) 

0,27 

(0,15-0,49) 

0,67 

(0,27-1,29) 

NK-ʢʣʝʪʢʠ (CD314+) 0,015 

(0,005-0,04) 

0,014 

(0,007-0,03) 

0,02 

(0,0-0,02) 

0,03 

(0,02-0,05) 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-

ʭʝʣʧʝʨʳ 

(CD4+CD25+Foxp3-) 

0,007 

(0,004-0,02) 

0,007 

(0,003-0,009) 

0,003 

(0,0009-0,014) 

0,006 

(0,004-0,02) 

ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 

(CD4+CD25+Foxp3+) 

0,01 

(0,007-0,014) 

0,005 

(0,004-0,018) 
0,004# 

(0,0008-0,017) 

0,015* 

(0,01-0,026) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ, 

ʟʥʘʯʝʥʠʷ 

 #=0,00001 (ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʃʌ) 

*=0,00001(ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʃʌ) 
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ʆʮʝʥʢʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ  

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʝ 15 ʤʛ/ʢʛ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʩʦʩʪʘʚʠʣʦ 12, ʘ ʫ ʩʘʤʮʦʚ - 8. ɼʣʷ ʦʮʝʥʢʠ 

ʟʥʘʯʠʤʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʨʠ ʉɺʆ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʳʯʠʩʣʝʥʠʝ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦ ʬʦʨʤʫʣʝ ʂʫʣʴʙʘʢʘ (ʪʘʙʣ. 3.3.8). ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʦʪʦʙʨʘʥʳ ʧʝʨʚʳʝ ʧʷʪʴ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ (ʪʘʙʣ. 3.3.8). ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʚʳʷʚʣʝʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʀʌʅ-ɔ ʠ ʀʃ-2 ʢʣʝʪʢʘʤʠ 

ʩʝʣʝʟʝʥʢʠ, ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ 

ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʣʝʛʢʠʭ (ʪʘʙʣ. 3.3.8, ʨʠʩ. 3.3.12).  

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʩʘʤʮʘʤ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʙʳʣʠ ï ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʀʃ-2, 

ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʜʫʢʮʠʠ ʌʅʆ-Ŭ ʠ ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʣʝʛʢʠʭ (ʪʘʙʣ. 3.3.8, ʨʠʩ. 3.3.12).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʚ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʉɺʆ ʙʳʣʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʧʨʦʜʫʢʮʠʠ ʀʌʅ-ɔ ʠ ʀʃ-2, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ, ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʚʳʨʘʞʝʥʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʚ ʣʝʛʢʠʭ. ʇʨʠ ʚʚʝʜʝʥʠʠ 

ʃʇʉ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʩʘʤʮʘʤ ʥʘʠʙʦʣʴʰʫʶ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʣʦ ʠʟʤʝʥʝʥʠʝ 

ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʪʦʛʜʘ ʢʘʢ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ - ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʊʭ1-ʮʠʪʦʢʠʥʘ ʀʃ-2 ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʌʅʆ-Ŭ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ 

ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ, ʘ ʪʘʢʞʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʠʤʝʣʠ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 3.3.8 

ɿʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ (ʧʦ ʂʫʣʴʙʘʢʫ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʠʟʤʝʥʷʶʱʠʭʩʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʜʦʟʝ 15 ʤʛ/ʢʛ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʩʘʤʢʘʤ ʠ 

ʩʘʤʮʘʤ ʢʨʳʩ ɺʠʩʪʘʨ 

 

ʅʦʚʦʨʦʞʜʝʥʥʳʝ ʩʘʤʢʠ ʅʦʚʦʨʦʞʜʝʥʥʳʝ ʩʘʤʮʳ 

ʇʘʨʘʤʝʪʨ 

ʀʟʤʝʥʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ 

ʀʥʬʦʨʤʘ-

ʪʠʚʥʦʩʪʴ 
ʇʘʨʘʤʝʪʨ 

ʀʟʤʝʥʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ 

ʀʥʬʦʨʤʘ-

ʪʠʚʥʦʩʪʴ 

ʀʌʅ-ɔ Ź ʚ 480 7072728 ʕʥʜʦʪʦʢʩʠʥ ŷ ʚ 71 878 

ʕʥʜʦʪʦʢʩʠʥ ŷ ʚ 30 2535 ʀʃ-2 ŷ ʚ 3,4 409 

ʅʌ ʚ ʣʝʛʢʠʭ ŷ ʚ 4 402 %ɹʇ ŷ ʚ 3,2 95,6 

ʀʃ-2 Ź ʚ 9,6 399 ʌʅʆ-Ŭ ŷ ʚ 5,1 67,1 

ʕʩʪʨʘʜʠʦʣ Ź ʚ 1,7 142 ʅʌ ʚ ʣʝʛʢʠʭ ŷ ʚ 6 53 

ɹʘʣʣʳ, ʧʝʯʝʥʴ ŷ ʚ 5 96 ɹʘʣʣʳ, ʧʝʯʝʥʴ ŷ ʚ 8 37 

%ɹʇ ŷ ʚ 2,9 53,8 ʕʩʪʨʘʜʠʦʣ Ź ʚ 2,6 10,6 

ɸʣɸʊ ŷ ʚ 4,9 33,4 ɸʣɸʊ ŷ ʚ 2 4,7 

%ʂɺ Ź ʚ 1,2 24,4    

ʌʅʆ-Ŭ Ź ʚ 1,9 7,8    

ʅʝʦʧʪʝʨʠʥ ŷ ʚ 2 4,9    

 

Ҩ ˮ̅˹-ʴ

ҧ 
͙̏ͤ͒ͦͭͦͫͤ͟

ҧ ˹̅ ͍ 
͔͎͙͟͡ͻ

Ҩ ˮ˶-2
Ҩ͙̏ͫͭͪ͊͒ͦ͡

ҧ 
͙̏ͤ͒ͦͭͦͫͤ͟ҧ ˮ˶-2

ҧ ҈ˣ˽

ҧ̅˹-˻ʰ
ҧ˹̅ ͍ 
͔͎͙͟͡ͻ

1-ʝ ʩʫʪ
˿͙͊ͣ͟ ˿͊ͣͼ·

 
 

 

ɸ 
ɹ 

ʈʠʩ. 3.3.12. ɿʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ (ʧʦ ʂʫʣʴʙʘʢʫ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʠʟʤʝʥʷʶʱʠʭʩ ̫ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠ ̫ ʃʇʉ ʚ ʜʦʟʝ 15 ʤʛ/ʢʛ 

ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʩʘʤʢʘʤ (ɸ) ʠ ʩʘʤʮʘʤ (ɹ) ʢʨʳʩ ɺʠʩʪʘʨ 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʝʛʦ ʪʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʦʤ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʩʘʤʮʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʫ ʩʘʤʦʢ ʫʨʦʚʝʥʴ 

ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʣ ʚʳʰʝ. ʇʦ ʫʨʦʚʥʶ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ 

ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ, ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘ ʬʦʥʝ 

ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ɸʣɸʊ ʠ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʉɺʆ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʳʷʚʣʷʝʪʩʷ ʫ ʩʘʤʮʦʚ.  

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚ ʣʝʛʢʠʭ ʚʳʷʚʣʷʝʪʩʷ 

ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ ʚ 67% ʠ 56% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʨʝʘʢʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫ ʩʘʤʮʦʚ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʦʢ. ɺ ʧʝʯʝʥʠ ʫ ʢʨʳʩ 

ʦʙʦʝʛʦ ʧʦʣʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ï 

ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ. 

ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʩʘʤʦʢ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʥʦʡ ʜʦʣʠ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʜʝʢʩʘ ʦʪʥʦʰʝʥʠʷ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʪʠʤʫʩʘ ʢ ʤʦʟʛʦʚʦʤʫ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ. ʆʜʥʘʢʦ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʠ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ 

ʩʝʣʝʟʝʥʢʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʪʠʤʫʩʝ ʢʘʢ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ, ʪʘʢ 

ʠ ʩʘʤʮʦʚ ʚʳʷʚʣʷʝʪʩʷ ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ II ʩʪʘʜʠʠ, ʘ ʚ ʩʝʣʝʟʝʥʢʝ - ʨʘʩʰʠʨʝʥʠʝ ʙʝʣʦʡ 

ʧʫʣʴʧʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʮʦʚ ʫ ʩʘʤʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʙʲʝʤʥʦʡ ʜʦʣʠ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ ʧʨʠ ʉɺʆ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʫ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ ʊʭ1-ʮʠʪʦʢʠʥʦʚ 

ʀʃ-2 ʠ ʀʌʅ-ɔ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʌʅʆ-Ŭ. ʇʦ ʫʨʦʚʥʶ 

ʧʨʦʜʫʢʮʠʠ ʊʭ2-ʮʠʪʦʢʠʥʘ ʀʃ-4 ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-6 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠ ʉɺʆ ʫ ʩʘʤʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʀʃ-2, ʀʌʅ-ɔ ʠ ʌʅʆ-Ŭ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʦʧʪʝʨʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʘ ʫ ʩʘʤʮʦʚ, ʥʘʧʨʦʪʠʚ, ï ʫʚʝʣʠʯʝʥʠʝ ʀʃ-2 ʠ ʌʅʆ-Ŭ ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʀʌʅ-ɔ. 
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ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʦʙʦʝʛʦ ʧʦʣʘ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ. ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʦʙʥʘʨʫʞʝʥʳ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʉɺʆ: ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʫ ʩʘʤʮʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ CD4+CD25+Foxp3+ ʣʠʤʬʦʮʠʪʦʚ 

ʚʳʰʝ. 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʚ 

ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʉɺʆ ʙʳʣʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ 

ʀʌʅ-ɔ ʠ ʀʃ-2, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʵʥʜʦʪʦʢʩʠʥʘ, ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʩʪʨʘʜʠʦʣʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʚʳʨʘʞʝʥʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʚ ʣʝʛʢʠʭ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʃʇʉ 

ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʩʘʤʮʘʤ ʥʘʠʙʦʣʴʰʫʶ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʣʦ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ 

ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʜʦʤʠʥʠʨʫʷ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʊʭ1-ʮʠʪʦʢʠʥʘ 

ʀʃ-2 ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʌʅʆ-Ŭ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʧʫʣʴʧʳ 

ʩʝʣʝʟʝʥʢʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʣʝʛʢʠʭ. 

 

σȢτ ˛̂̒̔̇̅̆̎̉̆ 
ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉʉɺʆ ʠ ʩʝʧʩʠʩʘ, ʪʷʞʝʩʪʴ ʠʭ 

ʪʝʯʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʚʘʨʴʠʨʫʶʪ ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. ʏʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʉʉɺʆ ʠ ʩʝʧʩʠʩʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʚ 10 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʠ 

ʧʦʣʦʚʦʟʨʝʣʦʤ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘʭ (Watson R.S. et al., 2003). ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʉʉɺʆ ʠ ʩʝʧʩʠʩʫ, ʧʨʦʚʦʜʷʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʟ ʫʯʝʪʘ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ 

(Klein S.L. et al., 2015). 

ʅʦʚʦʨʦʞʜʝʥʥʳʝ ʜʝʪʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʉʉɺʆ, ʪʘʢ ʢʘʢ 

ʫ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ (Wynn J.L., Wong H.R., 2010). 

ʇʦ ʜʘʥʥʳʤ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦʩʧʘʣʝʥʠʷ ʩʦʯʝʪʘʝʪʩʷ ʩ ʚʳʨʘʞʝʥʥʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʀʚʘʥʦʚʩʢʘʷ ʊ.ɽ., ɻʫʩʤʘʥ ɹ.ʉ., 1981; ʉʝʨʦʚ ɺ.ɺ., ʇʘʫʢʦʚ ɺ.ʉ., 1995). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ çʥʝʟʨʝʣʘʷè ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʊ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʠ ʧʦʚʳʰʝʥʥʦʡ ï ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʣʠʤʬʦʮʠʪʦʚ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦ ʊ-ʭʝʣʧʝʨ 2 ʪʠʧʫ (Adkins B. et al., 2004; Levy O., 2007). ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚʩʝʭ ʢʣʘʩʩʦʚ ʥʠʟʢʠʡ ʠ ʥʝ ʨʘʟʚʠʪʘ 

ʣʠʤʬʦʠʜʥʘʷ ʪʢʘʥʴ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʦ ʩʣʠʟʠʩʪʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʙʘʨʴʝʨʥʳʭ ʦʨʛʘʥʦʚ (Wynn J. et 

al., 2010; Muenchhoff M., Goulder P.J.R., 2014). ʆʜʥʘʢʦ, ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʥʠʞʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ, ʠ ʩʦʩʪʘʚʣʷʶʪ 10-20% ʠ 35-50%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(Angus D.C., et al., 2001; Vincent J.L. et al., 2006; Sprung C.L. et al., 2008). ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʝʧʩʠʩʘ ʚ 
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ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠ ʥʝʦʥʘʪʘʣʴʥʦʤ ʩʝʧʩʠʩʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʛʝʥʝʨʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (Spasojevic I. et al., 2012).  

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʩʘʤʮʘʤʠ ʫ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ (ʉʠʤʦʥʦʚʘ ɽ.ʖ. ʠ ʜʨ., 2014; Kosyreva A., 2014). 

ʇʦ ʫʨʦʚʥʶ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦ ʜʘʥʥʳʤ A.T. Konkle ʠ M.M. 

McCarthy (2011) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʉʧʨʝʡʛ-ɼʦʫʣʠ ʥʘ 1-ʝ 

ʩʫʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʚʳʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʩʪʨʘʜʠʦʣʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʩ ʤʦʣʦʢʦʤ 

ʤʘʪʝʨʠ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʠ ʜʨʫʛʠʭ 

ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʅʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ.  

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʃʇʉ E.coli O26:B6 ʚ 

ʚʳʩʦʢʦʡ ʜʦʟʝ 15 ʤʛ/ʤʣ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʠ 

ʷʚʣʷʝʪʩʷ ʜʣʷ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʩʫʙʣʝʪʘʣʴʥʦʡ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫ ʩʘʤʮʦʚ. ʇʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʣʝʪʘʣʴʥʦʩʪʠ ʦʪ ʃʇʉ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʩʤʝʨʪʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 23% ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ (9 ʢʨʳʩ ʠʟ 40) ʠ 24% ʫ ʩʘʤʮʦʚ 

(9 ʢʨʳʩ ʠʟ 37). 

ʋʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ɺʠʩʪʘʨ 

ʥʝ ʨʘʟʣʠʯʘʣʩʷ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʨʘʟʚʠʪʠʝ ʉɺʆ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʛʦ ʫ ʩʘʤʦʢ ʧʨʝʚʳʰʘʣ 

ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 30, ʘ ʫ ʩʘʤʮʦʚ ï ʙʦʣʝʝ ʯʝʤ ʚ 60. ʋʨʦʚʝʥʴ ʵʥʜʦʛʝʥʥʦʛʦ ʵʥʜʦʪʦʢʩʠʥʘ ʚ 

ʢʨʦʚʠ ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʧʨʠ ʉɺʆ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, 

ʢʦʣʦʥʠʟʠʨʫʶʱʠʭ ʪʦʣʩʪʫʶ ʢʠʰʢʫ, ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʘ ʪʘʢʞʝ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʣʠʨʝʥʩʘ ʵʥʜʦʪʦʢʩʠʥʘ ʤʦʥʦʮʠʪʘʤʠ, ʛʨʘʥʫʣʦʮʠʪʘʤʠ, ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʣʠʧʦʧʨʦʪʝʠʥʘʤʠ ʠ ʧʣʘʟʤʝʥʥʳʤʠ ʙʝʣʢʘʤʠ, ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʘʥʪʠʵʥʜʦʪʦʢʩʠʥʦʚʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʠ 

ʧʨʦʮʝʩʩʘʤʠ ʜʝʪʦʢʩʠʢʘʮʠʠ ʢʣʝʪʢʘʤʠ ʧʝʯʝʥʠ (Arrieta M.C., et al., 2014; Adamik B., et al., 2015). ɺ 

ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʢʣʠʨʝʥʩ ʵʥʜʦʪʦʢʩʠʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʘʥʪʠʵʥʜʦʪʦʢʩʠʥʦʚʳʤʠ ʘʥʪʠʪʝʣʘʤʠ, ʧʦʩʪʫʧʘʶʱʠʤʠ ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ, ʪʘʢ ʢʘʢ ʦʩʪʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʜʝʪʝʢʮʠʠ ʠ ʵʣʠʤʠʥʘʮʠʠ ʃʇʉ ʝʱʝ ʥʝʟʨʝʣʳʝ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʚ 

ʤʘʪʝʨʠʥʩʢʦʤ ʤʦʣʦʢʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʘʩʪʚʦʨʠʤʳʡ ʙʝʣʦʢ ʢʣʘʩʪʝʨʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ï CD14 

(sCD14) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʶʱʝʡ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ (Ward T.L. et al., 2014). 

ʇʦ ʜʘʥʥʳʤ R.L. Kitchens ʠ ʩʦʘʚʪ. (2001) sCD14, ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʚ ʢʨʦʚʠ, ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʃʇʉ ʩ ʤʝʤʙʨʘʥʥʦʡ ʬʦʨʤʦʡ CD14 (mCD14) ʠ TLR4 ʥʘ ʤʦʥʦʮʠʪʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʯʝʛʦ ʵʥʜʦʪʦʢʩʠʥ ʵʣʠʤʠʥʠʨʫʝʪʩʷ, ʧʦʵʪʦʤʫ ʫʨʦʚʝʥʴ ʘʢʪʠʚʘʮʠʠ ʢʘʩʢʘʜʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ ʙʦʣʝʝ ʥʠʟʢʠʡ. ʆʯʝʚʠʜʥʦ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʥʠʞʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʵʥʜʦʪʦʢʩʠʥʦʚʦʛʦ ʰʦʢʘ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʥʝʛʦ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʝʛʢʠʭ ʠ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ 

ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʜʣʷ ʃʇʉ ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʉɺʆ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚ 

ʣʝʛʢʠʭ ʚʳʷʚʣʷʣʩʷ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ ʫ 67% ʠ 56% ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫ ʩʘʤʮʦʚ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʦʢ. ʃʝʛʢʠʝ ï ʦʨʛʘʥ-ʤʠʰʝʥʴ ʜʣʷ ʵʥʜʦʪʦʢʩʠʥʘ ʧʨʠ ʉʉɺʆ ʠ ʩʝʧʩʠʩʝ, ʘ 

ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʧʥʝʚʤʦʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʚʠʯʥʳʤ ʦʯʘʛʦʤ ʩʝʧʩʠʩʘ (Sands K.E. et al., 1997). 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʩʝʧʩʠʩʘ ʠ ʉʉɺʆ ʷʚʣʷʝʪʩʷ ʦʩʪʨʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʥʦʢʨʦʚʠʝʤ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʤ ʠ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʦʪʝʢʦʤ, ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʭ ʘʜʛʝʟʠʠ ʢ 

ʵʥʜʦʪʝʣʠʶ ʩʦʩʫʜʦʚ (Kangelaris K.N. et al., 2015). ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ 

ʣʝʡʢʦʮʠʪʘʤʠ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʤʠʛʨʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʣʝʛʢʠʝ, ʘ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ ʥʘ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ (Xing K. 

et al., 2012; Skibsted S. et al., 2013). ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ 

ʧʝʨʝʛʦʨʦʜʢʘʭ ʣʝʛʢʠʭ, ʚʳʷʚʣʝʥʥʦʝ ʥʘʤʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʥʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʣʝʛʢʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ. 

ʇʦ ʜʘʥʥʳʤ E. Giannoni ʠ ʩʦʘʚʪ. (2011) ʵʩʪʨʘʜʠʦʣ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʚʳʰʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʦʢ, ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʭʝʤʦʢʠʥʦʚ, ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ ʠ NO, ʠ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʧʨʝʜʝʣʷʝʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʣʝʛʢʠʭ ʧʨʠ ʉɺʆ. 

ʅʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʚ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʚʳʨʘʞʝʥʥʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʫ 2 ʠʟ 19 ʞʠʚʦʪʥʳʭ ï ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ. 

ʇʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ 

ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦ ʜʘʥʥʳʤ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ. ɸʣɸʊ ï 

ʵʥʜʦʛʝʥʥʳʡ ʬʝʨʤʝʥʪ ʠʟ ʛʨʫʧʧʳ ʪʨʘʥʩʬʝʨʘʟ, ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ, ʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ 

ʛʝʧʘʪʦʮʠʪʦʚ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʚ ʢʨʦʚʠ ʧʦʚʳʰʘʝʪʩʷ (ʂʘʤʳʰʥʠʢʦʚ ɺ.ʉ., 2007), ʯʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʝʧʘʪʦʮʠʪʦʚ, ʚʳʷʚʣʝʥʥʳʤʠ ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʇʦ ʜʘʥʥʳʤ ɽ.ʖ. ʉʠʤʦʥʦʚʦʡ ʠ ʩʦʘʚʪ. (2014) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʩʘʤʮʘʤʠ ʚ 

ʪʠʤʫʩʝ ʫ ʩʘʤʦʢ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʚʳʰʝ. ɸʚʪʦʨʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ 

ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ ʙʝʣʦʡ ʠ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ 
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ɺʠʩʪʘʨ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʥʘʤʠ ʜʘʥʥʳʤʠ. ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʪʠʤʫʩʝ 

ʢʘʢ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ, ʪʘʢ ʠ ʫ ʩʘʤʮʦʚ ʚʳʷʚʣʷʝʪʩʷ ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ II ʩʪʘʜʠʠ, ʘ 

ʚ ʩʝʣʝʟʝʥʢʝ ï ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʝʣʦʡ ʧʫʣʴʧʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʮʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʨʠ ʉɺʆ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʠʟʤʝʥʝʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʪʠʤʫʩʘ, ʫ ʩʘʤʦʢ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ. ʈʘʟʤʝʨʳ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ, 

ʢʘʢ ʠ ʝʛʦ ʢʣʝʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʘʣʘʥʩʦʤ ʧʨʦʮʝʩʩʦʚ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʤʠʛʨʘʮʠʠ ʠ ʛʠʙʝʣʠ ʊ-

ʣʠʤʬʦʮʠʪʦʚ. ʄʝʭʘʥʠʟʤʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʦʧʫʩʪʦʰʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ ʧʨʠ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʳ. ʇʦʢʘʟʘʥʦ ʧʨʷʤʦʝ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʃʇʉ ʠ ʵʥʪʝʨʦʪʦʢʩʠʥʘ E. coli ʥʘ ʢʣʝʪʢʠ ʪʠʤʫʩʘ (Tsuji T. et al., 2000). ɺ ʪʠʤʫʩʝ ʧʣʦʜʦʚ ʠ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʥʜʦʪʦʢʩʠʥʝʤʠʠ ʚʳʷʚʣʝʥʦ ʩʫʞʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʪʠʤʫʩʘ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʢʘʩʧʘʟʘ-

3-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʠʤʦʮʠʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ NF-kB ʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ, 

ʘʢʪʠʚʘʮʠʷ ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ Toll-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ - TLR2, TLR4 ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʀʃ-1, ʀʃ-6, ʀʃ-17 ʠ ʀʌʅ-ɔ (Kuypers E. et al., 2013; Zhou Y.-J. et al., 2016). ʇʦ ʥʘʰʠʤ 

ʜʘʥʥʳʤ ʧʨʠ ʉɺʆ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʞʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʦʣʴʢʦ ʫ ʩʘʤʦʢ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʫʶ ʘʢʪʠʚʘʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʫ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ ʊʭ1-ʮʠʪʦʢʠʥʦʚ 

ʀʃ-2 ʠ ʀʌʅ-ɔ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʌʅʆ-Ŭ. ʇʦ ʫʨʦʚʥʶ ʧʨʦʜʫʢʮʠʠ ʊʭ2-

ʮʠʪʦʢʠʥʘ ʀʃ-4 ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-6 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʩʪʘʨʰʝʛʦ 

ʚʦʟʨʘʩʪʘ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʜʝʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʯʠʩʣʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʀʃ-2, ʠ ʥʠʟʢʠʤʠ ï ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʀʌʅ-

ɔ (Gasparoni A. et al., 2003). Wiegering V. ʠ ʩʦʘʚʪ. (2009) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʊ-

ʭʝʣʧʝʨʘʤʠ ʀʌʅ-ɔ ʠ ʌʅʆ-Ŭ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʜʝʚʦʯʢʘʤʠ ʫ ʤʘʣʴʯʠʢʦʚ ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʀʃ-2 

ʣʠʤʬʦʮʠʪʘʤʠ. ʅʘʤʠ, ʦʜʥʘʢʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʮʠʠ ʊʭ1-ʮʠʪʦʢʠʥʦʚ, 

ʦʧʦʩʨʝʜʫʶʱʠʭ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚʳʰʝ, ʯʝʤ ʫ 

ʩʘʤʮʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʚʠʜʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʪʘʢ ʠ ʩ ʘʢʪʠʚʘʮʠʝʡ ʨʝʘʢʮʠʡ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚʩʣʝʜʩʪʚʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʵʩʪʨʦʛʝʥʦʚ 

ʇʨʠ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ ʚʳʷʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʘʢʠʭ ʮʠʪʦʢʠʥʦʚ, ʢʘʢ ʀʃ-2 ʠ ʌʅʆ-Ŭ. ʅʘʧʨʦʪʠʚ, ʫ ʩʘʤʦʢ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʀʃ-2, ʌʅʆ-Ŭ ʠ ʀʌʅ-ɔ. ʇʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, 

ʨʘʟʚʠʪʠʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʫ ʜʝʪʝʡ (ʙʝʟ ʫʯʝʪʘ ʧʦʣʘ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʀʌʅ-ɔ ʠ ʌʅʆ-Ŭ 
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(Finnerty C.C. et al., 2007; Chaudhry H. et al., 2013; Lv B. et al., 2014). ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʧʦʣʦʚʳʤ ʨʘʟʣʠʯʠʷʤ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʩʝʧʩʠʩʝ ʠ ʉʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ. ʉʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʥʘ 1-ʝ ʩʫʪ 

ʨʘʟʚʠʪʠʷ ʉɺʆ ʫ ʩʘʤʦʢ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʫʶ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʚ ʣʝʛʢʠʭ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ. 

ʇʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʩʦʚʤʝʩʪʥʦ ʩ ɽ.ʖ. ʉʠʤʦʥʦʚʦʡ (2014), ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʭʝʣʧʝʨʦʚ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-ʭʝʣʧʝʨʦʚ, ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʤʬʦʮʠʪʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ. I.M. Lisse ʠ ʩʦʘʚʪ. (1997) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʚʦʯʝʢ ʚʳʰʝ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʡ ʠʥʜʝʢʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʴʯʠʢʘʤʠ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʥʘʤʠ ʜʘʥʥʳʤʠ. ɼʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʜʝʚʦʯʝʢ ʚ 

ʢʨʦʚʠ ʚʳʰʝ ʘʙʩʦʣʶʪʥʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʊ-ʭʝʣʧʝʨʦʚ (Bartlett J.A. et 

al., 2001). ʅʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʦʙʦʝʛʦ ʧʦʣʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʠʟʤʝʥʝʥʠʡ ʚ ʘʙʩʦʣʶʪʥʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʩʥʦʚʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ. ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ. ʇʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ S.G. Zheng (2013), ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʥʘʠʚʥʳʭ 

CD4+ ʣʠʤʬʦʮʠʪʦʚ ʚ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ ʢʣʝʪʢʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʀʃ-2 ʠ TGF-ɓ, ʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʊʭ17-ʣʠʤʬʦʮʠʪʳ ï ʀʃ-6 ʠ TGF-ɓ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʫ ʩʘʤʦʢ ʥʘ 1-ʝ ʩʫʪ 

ʨʘʟʚʠʪʠʷ ʉɺʆ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʀʃ-2, ʪʦʛʜʘ ʢʘʢ ʫ ʩʘʤʮʦʚ ï ʥʘʧʨʦʪʠʚ, 

ʝʛʦ ʧʦʚʳʰʝʥʠʝ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʠ ʦʧʦʩʨʝʜʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʯʠʩʣʦ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ 

ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʉɺʆ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ 

ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ ʉɺʆ ʫ ʩʘʤʦʢ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʦ, ʥʦ ʚʳʰʝ ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʢʨʦʚʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʥʜʦʪʦʢʩʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʫ ʩʘʤʦʢ ʩ ʉɺʆ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʜʝʬʝʢʪʘʤʠ ʩʠʩʪʝʤʳ ʝʛʦ ʜʝʪʝʢʮʠʠ ʠ ʵʣʠʤʠʥʘʮʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʟʨʝʣʳʤ ʘʜʘʧʪʠʚʥʳʤ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ. ʄʝʥʝʝ ʚʳʨʘʞʝʥʥʘʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʚ ʣʝʛʢʠʭ ʫ ʩʘʤʦʢ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʠʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʪʠʤʫʩʘ ʠ ʩʫʞʝʥʠʝʤ ʝʛʦ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʩʝʣʝʟʝʥʢʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʚʳʷʚʣʝʥʘ ʩʫʧʨʝʩʩʠʷ 

ʊʭ1-ʪʠʧʘ ʠ ʦʩʣʘʙʣʝʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ.  

ʅʘʧʨʦʪʠʚ, ʫ ʩʘʤʮʦʚ ʥʘ ʬʦʥʝ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ ʵʥʜʦʪʦʢʩʠʥʝʤʠʠ ʠ ʙʦʣʝʝ ʥʠʟʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʵʩʪʨʘʜʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʚ ʣʝʛʢʠʭ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ. 
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ʇʨʠ ʨʘʟʚʠʪʠʠ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʡ 

ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ, ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʠʭ ʙʳʣʦ ʚʳʰʝ 

ʩʦʜʝʨʞʘʥʠʝ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʩʝʢʨʝʮʠʠ ʀʃ-2 ʠ ʌʅʆ-Ŭ 

ʢʣʝʪʢʘʤʠ ʩʝʣʝʟʝʥʢʠ. ɺʳʷʚʣʝʥʥʳʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʘʤʮʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʘʢʪʠʚʘʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʚʳʨʘʞʝʥʥʳʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ. 

ʆʮʝʥʢʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʉɺʆ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʘʤʦʢ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʩʣʘʙʣʝʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʫ ʩʘʤʮʦʚ, ʥʘʠʙʦʣʴʰʘʷ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʥʘʜʣʝʞʠʪ ʵʥʜʦʪʦʢʩʠʥʝʤʠʠ ʠ ʘʢʪʠʚʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 
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ː̌́̃́ τ ̃ ˛˘˛ˏ˨˒ ˝ˍ˔˘˕ˤ˕ˬ ˙˛˝ˡ˛ˡˠ˚˗ˣ˕˛˚ˍ˘˩˚˨ˢ ˕˔˙˒˚˒˚˕˖ 
˕˙˙ˠ˚˚˛˖ ˞˕˞˟˒˙˨ ˕ ˏ˛˞˜ˍ˘˕˟˒˘˩˚˛ː˛ ˛˟ˏ˒˟ˍ ɣ  ̠̋ ˨˞ ˏ˕˞˟ˍ˝ 

˜˝˒˜ˠˎ˒˝˟ˍ˟˚˛ː˛ ˜˒˝˕˛ˑˍ ̃ ˝˕ ˪˚ˑ˛˟˛˗˞˕˚˒˙˕˕ 
 

ʉ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉɺʆ ʜʝʩʷʪʠʜʥʝʚʥʳʤ ʢʨʳʩʘʤ ɺʠʩʪʘʨ ʦʙʦʝʛʦ ʧʦʣʘ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ ʃʇʉ E.coli (O26:B6) ʚ ʜʦʟʝ 15 ʤʛ/ʢʛ, ʢʦʪʦʨʘʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚʳʟʳʚʘʝʪ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʷʚʣʷʝʪʩʷ ʜʣʷ ʢʨʳʩ ʩʫʙʣʝʪʘʣʴʥʦʡ (ʄʘʢʘʨʦʚʘ 

ʆ.ɺ. ʠ ʩʦʘʚʪ., 2016). ɾʠʚʦʪʥʳʭ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 1-ʝ ʠ 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ. 

ɺʳʙʦʨ ʩʨʦʢʦʚ ʟʘʙʦʷ ʦʙʦʩʥʦʚʳʚʘʣʩʷ ʪʝʤ, ʯʪʦ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʨʘʟʚʠʚʘʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʠ 

ʣʝʛʢʠʭ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʉɺʆ. ʉʨʦʢ 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʙʳʣ ʚʳʙʨʘʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʞʠʟʥʠ ʫ ʢʨʳʩ (14-ʝ ʩʫʪ) ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʥʳʭ 

ʛʦʨʤʦʥʦʚ (Suckow M.A. et al., 2005). ʊʦʛʜʘ ʢʘʢ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ 

(17-21 ʜʝʥʴ) ʫ ʢʨʳʩ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʩʪʨʘʜʠʦʣʘ ʫ ʩʘʤʦʢ ʠ ʦʙʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫ ʩʘʤʮʦʚ (Suckow M.A. et al., 2005). 

τȢρ ˙̘̏̑̏̌̏̄̉̆̒̋̉̆̕ ̉ ̘̉̍̍̔̎̏̌̏̄̉̆̒̋̉̆ ̠̉̈̍̆̎̆̎̉ ̐̑̉ ̒̉̒̓̆̍̎̏̍ 
̝̃̏̒̐́̌̉̓̆̌̎̏̍ ̏̓̃̆̓̆ ̔ ̒́̍̏̋ ̜̋̑̒ ˏ̉̒̓́̑ ̐̑̆̐̔̂̆̑̓́̓̎̏̄̏ ̐̆̑̉̏̅́ 
ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʨʳʩ 

ɺʠʩʪʘʨ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʩʘʤʦʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʜʨʫʛʠʭ ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ï ʵʩʪʨʘʜʠʦʣʘ ʠ 

ʦʙʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʚ ʵʪʠ ʩʨʦʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʅʘ 4-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ 

ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʵʩʪʨʘʜʠʦʣʘ (ʪʘʙʣ. 4.1.1). ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʵʪʠ ʩʨʦʢʠ ʙʳʣʦ ʥʠʞʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʟʥʘʯʝʥʠʡ ʚ ʛʨʫʧʧʝ ʢʨʳʩ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ. 
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ʊʘʙʣʠʮʘ 4.1.1 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚ 

ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ (Me; 25%-75%) 

 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ ʕʩʪʨʘʜʠʦʣ, ʧʛ/ʤʣ 
ʇʨʦʛʝʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʆʙʱʠʡ 

ʪʝʩʪʦʩʪʝʨʦʥ, 

ʥʛ/ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 87,2 (75,59-93,43)1* 17,6 (14,82-18,93)1 0,80 (0,44-1,02)1 

ʃʇʉ 1-ʝ ʩʫʪ (n=10) 80,97 (65,6-114,8)2 4,33 (2,84-10,58)2 0,70 (0,41-1,11)2 

ʃʇʉ 4-ʝ ʩʫʪ (n=7) 49,31 (46,5-56,2)3 9,64 (2,3-14,2)3 0,40 (0,34-0,41)3 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 

0,51051-2 

0,00331-3 

0,00642-3 

0,00321-2 

0,02701-3 

0,07592-3 

0,96111-2 

0,05301-3 

0,02812-3 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 1-ʝ ʠ 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʩʪʝʨʦʠʜʥʳʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʠʭ 

ʩʠʥʪʝʟʘ ʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʵʥʜʦʪʦʢʩʠʥʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʣʝʪʦʢ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʧʝʯʝʥʠ. 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʣʝʛʢʠʭ ʫ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʙʨʦʥʭʦʚ ʙʳʣʘ ʚʳʩʪʣʘʥʘ ʢʫʙʠʯʝʩʢʠʤ 

ʨʝʩʥʠʪʯʘʪʳʤ ʵʧʠʪʝʣʠʝʤ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ 1-2 ʨʷʜʘ. ɺ ʠʭ ʧʨʦʩʚʝʪʘʭ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ 

ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. ʇʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʙʳʣʠ 

ʰʠʨʦʢʠʤʠ ʠ ʚʦʟʜʫʰʥʳʤʠ, ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʪʦʥʢʠʝ, ʚ ʥʠʭ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ 

ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʥʝʡʪʨʦʬʠʣʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 640 (ʨʠʩ. 4.1.1ɸ, ɹ).  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʧʨʦʩʚʝʪʘʭ ʙʨʦʥʭʦʚ ʚʳʷʚʣʷʣʠʩʴ ʛʦʤʦʛʝʥʥʳʝ 

ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʤʘʩʩʳ ʠ ʝʜʠʥʠʯʥʳʝ ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (ʨʠʩ. 4.1.1ɺ). ɺ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʫʪʦʣʱʝʥʥʳʭ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʥʝʡʪʨʦʬʠʣʦʚ (ʨʠʩ. 4.1.1ɻ). ʋ ʚʩʝʭ ʩʘʤʦʢ ʠʟ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ ï 

ʛʦʤʦʛʝʥʥʳʝ ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʤʘʩʩʳ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʶʱʠʝ ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʠ 

ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ (ʨʠʩ. 4.1.1ɺ).  

ʅʘ 4-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʚ ʘʣʴʚʝʦʣʘʭ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʘʭ ʠʥʪʨʘʘʣʴʚʝʦʣʷʥʳʡ ʦʪʝʢ 

ʩʦʭʨʘʥʷʣʩʷ, ʥʦ ʦʥ ʙʳʣ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ (ʨʠʩ. 4.1.1ɼ). ɺ ʧʨʦʩʚʝʪʘʭ ʙʨʦʥʭʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʤʘʩʩʳ ʠ ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʡ ʵʧʠʪʝʣʠʡ. ɺ ʫʪʦʣʱʝʥʥʳʭ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ 

ʧʝʨʝʛʦʨʦʜʢʘʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ ʙʳʣʦ ʚʳʩʦʢʠʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ 

ʜʘʥʥʳʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣ. 4.1.2, ʨʠʩ. 4.1.1ɽ). 
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ʊʘʙʣʠʮʘ 4.1.2 

ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʣʝʛʢʠʭ ʫ 

ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ  

(Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ 
ʏʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ ʧʣʦʱʘʜʠ  

25 ʪʳʩ. ʤʢʤ2 

ʂʦʥʪʨʦʣʴʥʘʷ (n=10) 2,60 (1,90-3,55)1* 

ʃʇʉ1-ʝ ʩʫʪ (n=9) 8,50 (8,40-9,70)2 

ʃʇʉ 4-ʝ ʩʫʪ (n=8) 10,00 (9,20-10,70)3 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) 

0,00151-2 

0,00231-3 

0,08012-3 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʚ ʣʝʛʢʠʭ ʥʘʙʣʶʜʘʣʩʷ 

ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ ʠ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʠʭ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ. ʅʘ 4-ʝ ʩʫʪ 

ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʝʢ ʙʳʣ ʤʝʥʝʝ ʚʳʨʘʞʝʥ, ʦʜʥʘʢʦ ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʦʩʪʘʚʘʣʦʩʴ ʚʳʩʦʢʠʤ, 

ʪ.ʝ. ʦʩʪʨʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʫ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʵʪʠ ʩʨʦʢʠ ʩʦʭʨʘʥʷʣʩʷ. 
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ʈʠʩ. 4.1.1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʛʢʠʭ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (ɸ, ɹ), ʥʘ 1-ʝ (ɺ, ɻ) ʠ 4-ʝ ʩʫʪ (ɼ, ɽ) ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ: ɸ ï ʧʨʦʩʚʝʪʳ 

ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʨʘʚʥʦʤʝʨʥʦ ʚʦʟʜʫʰʥʳʝ; ɹ ï ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʝʜʠʥʠʯʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ. 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ: ɺ - ʦʙʰʠʨʥʳʝ ʟʦʥʳ ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʝʢʘ, ʧʨʦʩʚʝʪʳ 

ʘʣʴʚʝʦʣ ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʟʘʧʦʣʥʝʥʳ ʵʨʠʪʨʦʮʠʪʘʤʠ ʠ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ ʤʘʩʩʘʤʠ; ɻ - ʜʠʬʬʫʟʥʦ 

ʨʘʩʩʝʷʥʥʳʝ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʝ ʣʝʡʢʦʮʠʪʳ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ. 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʃʇʉ: ɼ ï ʝʜʠʥʠʯʥʳʝ ʘʣʴʚʝʦʣʳ ʠ ʘʣʴʚʝʦʣʷʨʥʳʝ ʭʦʜʳ ʟʘʧʦʣʥʝʥʳ ʛʦʤʦʛʝʥʥʳʤʠ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ ʤʘʩʩʘʤʠ; 

ɽ ï ʥʝʡʪʨʦʬʠʣʳ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ. ʏʝʨʥʳʝ ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʝʣʢʠʝ ʦʯʘʛʠ 

ʠʥʪʨʘʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʝʢʘ, ʙʝʣʳʝ ï ʥʘ ʥʝʡʪʨʦʬʠʣʳ ʚ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. ɸ, ɺ, ɼ 320; ɹ, ɻ, ɽ 640 

  

ɸ ɹ 

ɺ ɻ 

ɼ ɽ 
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ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʝʯʝʥʠ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ  

ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʚ ʮʠʪʦʧʣʘʟʤʝ ʛʝʧʘʪʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʝʣʢʘʷ 

ʙʘʟʦʬʠʣʴʥʘʷ ʟʝʨʥʠʩʪʦʩʪʴ (ʨʠʩ. 4.1.2 ɸ, ɹ). ɺ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʧʦ ʭʦʜʫ ʪʨʠʘʜ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʛʠʩʪʠʦʮʠʪʳ ʠ ʣʠʤʬʦʮʠʪʳ. ʕʥʜʦʪʝʣʠʡ ʮʝʥʪʨʘʣʴʥʳʭ ʚʝʥ ʫʧʣʦʱʝʥ.  

ʅʘ 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʚ ʧʝʯʝʥʠ ʫ ʩʘʤʦʢ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʢʨʳʩ ɺʠʩʪʘʨ ʚʳʷʚʣʝʥʳ 

ʣʘʥʜʰʘʬʪʦʦʙʨʘʟʥʳʝ ʥʝʢʨʦʟʳ (ʫ 1 ʞʠʚʦʪʥʦʛʦ ʠʟ 10), ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ (ʫ 6 ʞʠʚʦʪʥʳʭ ʠʟ 10), 

ʪʦʪʘʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ, ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʥʘ ʧʝʨʠʬʝʨʠʠ ʜʦʣʝʢ (ʨʠʩ. 

4.1.2 ɺ, ɻ). ʆʙʥʘʨʫʞʠʚʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʚʝʥ ʠ ʩʠʥʫʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʩʪʘʟʳ, 

ʩʣʘʜʞʠ. ʇʦ ʭʦʜʫ ʙʘʣʦʢ ʦʧʨʝʜʝʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʥʝʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʦʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ. 

ʅʘ 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʫ ʩʘʤʦʢ ʚ ʧʝʯʝʥʠ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ (ʨʠʩ. 4.1.2 ɼ, ɽ), ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ (ʫ 

1 ʞʠʚʦʪʥʦʛʦ ʠʟ 8). 

ʇʨʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʥʘ 1-

ʝ ʠ 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ ʘʣʴʪʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ï ʜʠʩʪʨʦʬʠʷ ʠ ʥʝʢʨʦʟʳ ʙʳʣʠ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ ʥʘ 1-ʝ ʩʫʪ (ʪʘʙʣ. 4.1.3). 

ʊʘʙʣʠʮʘ 4.1.3 

ʇʦʢʘʟʘʪʝʣʴ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʝʪʦʢ ʧʝʯʝʥʠ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ 

ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ  

(Me; 25%-75%) 

ɻʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ 
ʇʦʢʘʟʘʪʝʣʴ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʛʝʧʘʪʦʮʠʪʦʚ (ʙʘʣʣʳ) 

ʂʦʥʪʨʦʣʴʥʘʷ (n=8) 0,75 (0,25-1,25)1* 

ʃʇʉ 1-ʝ ʩʫʪ (n=10) 4,0 (3,5-4,0)2 

ʃʇʉ 4-ʝ ʩʫʪ (n=7) 3,0 (3,0-3,5)3 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ (p) 

0,00041-2 

0,0011-3 

0,042-3 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: * - ʥʦʤʝʨ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʯʝʥʠ ʫ ʩʘʤʦʢ ʥʘ 1-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ ʉɺʆ ʚʳʷʚʣʷʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʥʘ 4-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʃʇʉ. 
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ʈʠʩ. 4.1.2. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʯʝʥʠ ʫ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ɺʠʩʪʘʨ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɸ, ɹ), ʥʘ 1-ʝ (ɺ, ɻ) ʠ 4-ʝ ʩʫʪ (ɼ, ɽ) ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ. ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ: ɸ ï ʙʘʣʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʧʝʯʝʥʠ ʩʦʭʨʘʥʝʥʦ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʪ; ɹ ï ʚ 

ʮʠʪʦʧʣʘʟʤʝ ʛʝʧʘʪʦʮʠʪʦʚ ʤʝʣʢʘʷ ʙʘʟʦʬʠʣʴʥʘʷ ʟʝʨʥʠʩʪʦʩʪʴ. 1-ʝ ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʃʇʉ: ɺ - 

ʦʙʰʠʨʥʳʝ ʥʝʢʨʦʟʳ; ɻ ï ʚ ʟʦʥʝ ʥʝʢʨʦʟʘ ʬʨʘʛʤʝʥʪʳ ʷʜʝʨ ʛʝʧʘʪʦʮʠʪʦʚ, ʥʝʡʪʨʦʬʠʣʳ. 4-ʝ ʩʫʪ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʃʇʉ: ɼ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʢʨʫʧʥʦʢʘʧʝʣʴʥʘʷ ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ; ɽ ï 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. ɸ, ɺ, ɼ 400; ɹ, 

ɻ, ɽ 640  

ɸ ɹ 

ɺ ɻ 

ɼ ɽ 


























































































































































































































































































































































































































































































































































































































































































































