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ɺʉʊʋʇ 

 

 

ɯʤʫʥʦʛʝʥʝʪʠʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʰʚʠʜʢʦ ʧʨʦʛʨʝʩʫʶʯʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ,  

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʽ ʧʨʠʢʣʘʜʥʽ ʥʘʧʨʷʤʢʠ ʷʢʦʾ, ʧʨʦʥʠʟʫʶʪʴ ʷʢ ʧʨʘʢʪʠʯʥʫ ʪʘʢ ʽ 

ʪʝʦʨʝʪʠʯʥʫ ʤʝʜʠʮʠʥʫ. ʗʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʥʘʫʢʘ  ʚʦʥʘ ʨʦʟʢʨʠʚʘʻ ʤʝʭʘʥʽʟʤʠ 

ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʪʘʢʠʭ ʟʘʛʘʣʴʥʦ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢ ʟʘʧʘʣʝʥʥʷ, ʨʝʛʝʥʝʨʘʮʽʷ, ʧʨʦʣʽʬʝʨʘʮʽʷ, ʤʝʪʘʧʣʘʟʽʷ ʽ ʩʢʣʝʨʦʟ 

(ʩʢʣʝʨʦʛʝʥʝʟ). ʇʨʠʢʣʘʜʥʘ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʧʠʪʘʥʴ 

ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʽ, ʷʢʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʧʨʦʙʣʝʤʘʤʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʦʨʛʘʥʽʚ ʽ 

ʪʢʘʥʠʥ, ʦʥʢʦʣʦʛʽʾ ʽ ʛʝʤʘʪʦʣʦʛʽʾ, ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ ʽʤʫʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʧʘʪʦʣʦʛʽʷ ʚʘʛʽʪʥʠʭ ʽ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʪʘ ʨʷʜʫ ʽʥʰʠʭ ʟʘʜʘʯ. ʈʦʙʦʪʠ, ʷʢʽ 

ʨʦʟʧʦʯʘʣʠʩʷ ʷʢ ʽʤʫʥʦʣʦʛʽʯʥʽ ʥʝ ʪʽʣʴʢʠ ʟʘ ʤʝʪʦʜʘʤʠ, ʘʣʝ ʡ ʟʘ ʮʽʣʷʤʠ 

ʟʘʙʝʟʧʝʯʠʣʠ ʥʝʦʮʽʥʝʥʥʫ ʧʨʘʢʪʠʯʥʫ ʚʽʜʜʘʯʫ ʽ ʟʘʨʘʟ ʻ ʪʘʢʦʞ ʜʫʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʩʫʯʘʩʥʦʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʛʝʥʝʪʠʢʠ. ɰʭ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʟʦʢʨʝʤʘ, ʽʩʥʫʚʘʥʥʷ ʫ ʚʠʱʠʭ ʪʚʘʨʠʥ ʜʫʞʝ ʩʢʣʘʜʥʠʭ, 

ʚʠʢʣʶʯʥʦ ʧʦʣʽʤʦʨʬʥʠʭ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ 

ʚʝʣʠʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʽʣʢʦʚʠʭ ʛʦʤʦʣʦʛʽʚ. 

ʇʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʙʫʜʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʫʷʚʣʝʥʴ ʧʨʦ 

ʦʨʛʘʥʽʟʘʮʽʶ ʛʝʥʦʤʫ, ʪʦʥʢʫ ʙʫʜʦʚʫ ʩʢʣʘʜʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʣʦʢʫʩʽʚ ʽ ʨʝʛʫʣʷʮʽʶ 

ʘʢʪʠʚʥʦʩʪʽ ʛʝʥʽʚ ʝʫʢʘʨʽʦʪ.  

 ɺʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʤʽʥʣʠʚʽʩʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ 

ʯʽʪʢʦ ʩʧʘʜʢʦʚʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʘʥʪʠʛʝʥʽʚ. ʄʘʡʞʝ ʢʦʞʥʠʡ ʫʩʧʽʭ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʷʢ ʫ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʧʣʘʥʽ ʫ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ 

ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤ ʘʥʪʠʛʝʥʽʚ ï ʧʨʝʜʤʝʪʘ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʘ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʨʦʮʝʩʽ ʚʠʷʚʣʝʥʥʷ ʘʥʘʣʽʟʫ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʙʘʟʠʩʥʘ ʽʤʫʥʦʛʝʥʝʪʠʯʥʘ ʬʝʥʦʤʝʥʦʣʦʛʽʷ, ʷʢʘ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʽ 
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ʜʦʜʘʪʢʽʚ, ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ ʷʢ ʮʝ ʚʽʜʙʫʣʦʩʷ ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʦʣʦʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʧʦʟʠʮʽʡ ʩʫʯʘʩʥʠʭ ʥʘʙʫʪʢʽʚ  ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ, ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʘʩʧʝʢʪʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʽ 

ʧʨʠʢʣʘʜʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʟ 

ʧʦʟʠʮʽʡ ʨʦʟʰʠʨʝʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ  ʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʫ ʽ 

ʩʠʣʠ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʟʦʢʨʝʤʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʛʝʤʦʧʦʝʪʠʯʥʠʭ 

ʢʣʽʪʠʥ. ʊʦʤʫ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʜʘʥʦʤʫ ʧʽʜʨʫʯʥʠʢʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʟʠʮʽʷʭ 

ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʘʢ ʽ ʧʨʠʢʣʘʜʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ. 

ʂʫʨʩ ñɯʤʫʥʦʛʝʥʝʪʠʢʘò ʚʠʢʣʘʜʘʻʪʴʩʷ ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʙʽʦʤʝʜʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ɺʽʜʢʨʠʪʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ 

ñʋʢʨʘʾʥʘò ʽ ʥʘ ʢʘʬʝʜʨʽ ʟʘʛʘʣʴʥʦʾ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʛʝʥʝʪʠʢʠ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʽʩʥʫʚʘʥʥʷ ʢʘʬʝʜʨʠ. ɸʚʪʦʨʠ ʤʘʶʪʴ ʥʘʜʽʶ, ʱʦ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʨʫʯʥʠʡ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʜʣʷ ʬʘʭʽʚʮʽʚ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ ʚ 

ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ  ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʘʥʦʾ ʥʘʫʢʠ.  

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʘʚʪʦʨʽʚ ʧʽʜʨʫʯʥʠʢʘ ʧʦʣʷʛʘʣʦ ʫ ʪʦʤʫ, ʱʦʙ ʟ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʥʘʡʥʦʚʽʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʽʙʨʘʪʠ ʦʩʥʦʚʥʽ ʧʝʨʝʚʽʨʝʥʽ ʬʘʢʪʠ, ʽʜʝʾ, ʪʘ 

ʛʽʧʦʪʝʟʠ, ʷʢʽ ʚʠʟʥʘʯʘʪʠʤʫʪʴ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʘʩʧʝʢʪʽʚ  ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʚ ʛʘʣʫʟʷʭ  ʽʤʫʥʦʣʦʛʽʾ 

ʽ ʛʝʥʝʪʠʢʠ. 

ɺ ʫʩʽʭ ʨʦʟʜʽʣʘʭ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʦʣʦʞʝʥʥʷ ʚʠʜʽʣʝʥʽ ʢʫʨʩʠʚʦʤ. ɼʣʷ 

ʝʬʝʢʪʠʚʥʽʰʦʾ ʦʮʽʥʢʠ ʟʘʩʚʦʻʥʥʷ ʧʨʦʯʠʪʘʥʦʛʦ ʪʝʢʩʪʫ ʩʘʤʠʤ ʯʠʪʘʯʝʤ ʫ ʢʽʥʮʽ 

ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʥʘʚʝʜʝʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. ʇʦʷʩʥʝʥʥʷ ʙʘʛʘʪʴʦʭ 

ʪʝʨʤʽʥʽʚ ʯʠʪʘʯ ʤʦʞʝ ʟʥʘʡʪʠ ʫ  ñʉʣʦʚʥʠʢʫ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʪʝʨʤʽʥʽʚò ʚ ʢʽʥʮʽ 

ʧʽʜʨʫʯʥʠʢʘ. 

ɸʚʪʦʨʠ ʤʘʶʪʴ ʥʘʜʽʶ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʥʠʛʘ ʜʦʧʦʤʦʞʝ  ʩʪʫʜʝʥʪʘʤ  

ʧʨʠʨʦʜʦʟʥʘʚʯʠʭ ʬʘʢʫʣʴʪʝʪʽʚ ʚ ʦʩʚʦʻʥʥʽ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʽ ʟʘʢʦʥʽʚ 
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ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʽ  ʙʫʜʝ ʢʦʨʠʩʥʦʶ ʬʘʭʽʚʮʷʤ ʙʽʦʣʦʛʘʤ ʽ ʤʝʜʠʢʘʤ ʨʽʟʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢʽ ʤʘʶʪʴ ʙʘʞʘʥʥʷ  ʫʚʽʡʪʠ ʚ ʢʦʣʦ ʩʫʯʘʩʥʠʭ ʟʥʘʥʴ ʚ ʛʘʣʫʟʽ 

ʽʤʫʥʦʛʝʥʝʪʠʢʠ.  

ʈʆɿɼɯʃ ɯ 

 

ʌʆʈʄʋɺɸʅʅʗ ɯʄʋʅʆɻɽʅɽʊʀʂʀ ʗʂ ʅɸʋʂʀ. ɿɸɺɼɸʅʅʗ 

ɯ ʄɽʊʆɼʀ. 

ʉʝʨʝʜ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʘ 

ʥʘʫʢʘ. ɺʦʥʘ ʟʘʨʦʜʠʣʘʩʷ ʥʘ ʧʦʯʘʪʢʫ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʃʘʥʜʰʪʝʡʥʝʨ ʫ 

1900 ʨ. ʚʽʜʢʨʠʚ ʛʨʫʧʠ ʢʨʦʚʽ ʣʶʜʠʥʠ, ʚʽʜʢʨʠʪʪʷ ʷʢʠʭ ʩʧʨʠʷʣʦ ʬʦʨʤʫʚʘʥʥʶ 

ʥʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ï ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʾ, 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽ ʩʘʤʝ  ʢʣʘʩʠʯʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʷʢʘ ʦʙôʻʜʥʘʣʘ ʚʩʽ ʮʽ 

ʥʘʧʨʷʤʢʠ ʟ ʧʦʟʠʮʽʡ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʦʚʘʥʦʩʪʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʜʽʶ ʝʢʟʦʛʝʥʥʠʭ ʽ ʝʥʜʦʛʝʥʥʠʭ ʘʛʝʥʪʽʚ, ʥʝʩʫʤʽʩʥʠʭ ʟʘ ʘʥʪʠʛʝʥʥʦʶ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɸʚʩʪʨʽʡʩʴʢʦ-ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʘʢʪʝʨʽʦʣʦʛ ʪʘ ʽʤʫʥʦʣʦʛ ʂʘʨʣ 

ʃʘʥʜʰʪʝʡʥʝʨ ʥʘʨʦʜʠʚʩʷ ʫ ɺʽʜʥʽ, ʚ 

ʨʦʜʠʥʽ ʛʘʟʝʪʥʦʛʦ ʚʠʜʘʚʮʷ ʽ ʞʫʨʥʘʣʽʩʪʘ 

ʃʝʦʧʦʣʴʜʘ ʃʘʥʜʰʪʝʡʥʝʨʘ ʽ ʌʘʥʽ 

ʃʘʥʜʰʪʝʡʥʝʨ (ɻʝʩʩ). ʂʦʣʠ ʂʘʨʣʫ ʙʫʣʦ 

ʰʽʩʪʴ ʨʦʢʽʚ, ʡʦʛʦ ʙʘʪʴʢʦ ʧʦʤʝʨ, ʽ 

ʭʣʦʧʯʠʢʘ ʚʠʭʦʚʫʚʘʣʘ ʤʘʪʽʨ. 

ʋ 1885 ʨ. ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʛʽʤʥʘʟʽʾ 

ʃʘʥʜʰʪʝʡʥʝʨ ʚʩʪʫʧʠʚ ʜʦ ʤʝʜʠʯʥʦʾ 

ʰʢʦʣʠ ɺʽʜʝʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʫ 

1891 ʨ. ʦʜʝʨʞʘʚ ʤʝʜʠʯʥʠʡ ʜʠʧʣʦʤ.  

 

ʂʘʨʣ ʃʘʥʜʰʪʝʡʥʝʨ 

(Landsteiner) 
(14 ʯʝʨʚʥʷ 1868 ʨ. ï  

26 ʯʝʨʚʥʷ 1943 ʨ.) 
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ʊʦʜʽ ʞ ʚʽʥ ʟʘʮʽʢʘʚʠʚʩʷ ʭʽʤʽʻʶ, ʷʢʫ ʚʠʚʯʘʚ ʱʝ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʨʦʢʽʚ ʫ 

ɺʶʨʮʙʫʨʟʽ, ʄʶʥʭʝʥʽ ʽ ʎʶʨʠʭʫ. ʋ 1896 ʨ. ʚʽʥ ʧʦʚʝʨʥʫʚʩʷ ʜʦ ɺʽʜʥʷ ʽ ʩʪʘʚ 

ʧʨʘʮʶʚʘʪʠ ʥʘ ʢʘʬʝʜʨʽ ʛʽʛʽʻʥʠ ɺʽʜʝʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʜʝ ʟʘʮʽʢʘʚʠʚʩʷ 

ʽʤʫʥʦʣʦʛʽʻʶ. 

ʋ ʪʦʡ ʯʘʩ ʢʦʣʠ ʃʘʥʜʰʪʝʡʥʝʨ ʨʦʙʠʚ ʧʝʨʰʽ ʢʨʦʢʠ ʚ ʽʤʫʥʦʣʦʛʽʾ, ʚʦʥʘ ʪʽʣʴʢʠ 

ʩʪʘʚʘʣʘ ʥʘʫʢʦʚʦʶ ʜʠʩʮʠʧʣʽʥʦʶ. ʋ 1890 ʨ. ɽʤʽʣʴ ʬʦʥ ɹʝʨʠʥʛ ʚʠʷʚʠʚ, ʱʦ 

ʽʤʫʥʽʪʝʪ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʽʩʣʷ ʚʘʢʮʠʥʘʮʽʾ ʘʙʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʭʚʦʨʦʙʠ, ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʚ ʦʨʛʘʥʽʟʤʽ ʧʦʯʠʥʘʶʪʴ ʚʠʨʦʙʣʷʪʠʩʷ ʘʥʪʠʪʽʣʘ, 

ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʨʦʥʠʢʘʶʯʠʤʠ ʚ ʩʝʨʝʜʠʥʫ ʭʚʦʨʦʙʦʪʚʦʨʥʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʯʠ ʾʭ ʪʦʢʩʠʥʘʤʠ ʽ ʪʠʤ ʩʘʤʠʤ ʟʥʝʟʘʨʘʞʫʶʯʠʤʠ ʾʭ. ʐʽʩʪʴ 

ʨʦʢʽʚ ʧʦʪʦʤʫ ɾʶʣʴ ɹʦʨʜʝ ʧʦʢʘʟʘʚ, ʱʦ ʧʝʨʝʣʠʚʘʥʥʷ ʪʚʘʨʠʥʽ ʦʜʥʦʛʦ ʚʠʜʫ 

ʢʨʦʚʽ ʪʚʘʨʠʥʠ ʽʥʰʦʛʦ ʚʠʜʫ ʟʘʟʚʠʯʘʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʛʣʶʪʠʥʘʮʽʾ (çʟʣʠʧʘʥʥʶè) 

ʽ ʨʫʡʥʫʚʘʥʥʶ ʝʨʠʪʨʦʮʠʪʽʚ. ɹʦʨʜʝ ʟʨʦʟʫʤʽʚ, ʱʦ ʪʘʢʽ ʝʬʝʢʪʠ ʚʠʢʣʠʢʘʶʪʴʩʷ 

ʘʥʪʠʪʽʣʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʪʚʘʨʠʥʠ-ʨʝʮʠʧʽʻʥʪʘ ʪʘ ʘʪʘʢʫʶʪʴʩʷ ʙʽʣʢʠ ʘʙʦ 

ʘʥʪʠʛʝʥʠ ʢʨʦʚʽ ʪʚʘʨʠʥʠ-ʜʦʥʦʨʘ. 

ʋ ʧʝʨʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʚʯʝʥʥʷ ʜʽʾ ʘʥʪʠʪʽʣ, ʧʨʦʚʝʜʝʥʠʭ ʫ 1896 ʨ., 

ʃʘʥʜʰʪʝʡʥʝʨ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʣʘʙʦʨʘʪʦʨʥʽ ʢʫʣʴʪʫʨʠ ʙʘʢʪʝʨʽʡ ʤʦʞʫʪʴ ʙʫʪʠ 

ʘʛʣʶʪʠʥʦʚʘʥʽ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʽʤʫʥʥʦʾ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. ʆʩʢʽʣʴʢʠ ʚʽʥ 

ʙʘʞʘʚ ʧʦʚʥʽʩʪʶ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʚʠʚʯʝʥʽ ʽʤʫʥʽʪʝʪʫ, ʚʽʥ ʫ 1898 ʨ. ʧʝʨʝʡʰʦʚ ʥʘ 

ʢʘʬʝʜʨʫ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ɺʽʜʝʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʊʫʪ ʚʽʥ ʨʦʟʧʦʯʘʚ 

ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɸʥʪʦʥʘ ɺʝʡʭʩʝʣʴʙʘʫʤʘ, ʚʯʝʥʦʛʦ, ʷʢʠʡ ʚʠʷʚʠʚ 

ʟʙʫʜʥʠʢʘ ʤʝʥʽʥʛʽʪʫ ʪʘ ʧʥʝʚʤʦʥʽʾ.  

ɺ ʷʢʦʩʪʽ ʘʩʠʩʪʝʥʪʘ ɺʝʡʭʩʝʣʴʙʘʫʤʘ ʃʘʥʜʰʪʝʡʥʝʨ ʧʨʦʚʽʚ 3639 ʨʦʟʪʠʥʽʚ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʡʦʤʫ ʛʣʠʙʦʢʦ ʚʠʚʯʠʪʠ ʤʝʜʠʮʠʥʫ ʽ ʧʘʪʦʣʦʛʽʶ, ʘ ʪʘʢʦʞ ʟʜʦʙʫʪʠ 

ʟʥʘʯʥʠʡ ʧʘʪʦʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʠʡ ʜʦʩʚʽʜ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʦ ʱʦ ʥʘʫʢʦʚʠʤ 

ʥʘʧʨʷʤʢʦʤ ʢʘʬʝʜʨʠ ɺʝʡʭʩʝʣʴʙʘʫʤʘ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʚʽʥ 

ʜʦʟʚʦʣʠʚ ʃʘʥʜʰʪʝʡʥʝʨʫ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʨʘʮʶʚʘʪʠ ʚ ʦʙʣʘʩʪʽ ʬʽʟʽʦʣʦʛʽʾ ʪʘ 

ʽʤʫʥʦʣʦʛʽʾ. ʋ 1900 ʨ. ʚʯʝʥʠʡ ʦʧʫʙʣʽʢʫʚʘʚ ʩʪʘʪʪʶ, ʫ ʜʦʜʘʪʢʫ ʜʦ ʷʢʦʾ 
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ʨʦʟʢʨʠʣʘʩʴ ʩʫʪʥʽʩʪʴ ʦʜʥʦʛʦ ʟ ʡʦʛʦ ʚʠʟʥʘʯʥʠʭ ʚʽʜʢʨʠʪʪʽʚ: ʘʛʣʶʪʠʥʘʮʽʷ, ʱʦ 

ʚʽʜʙʫʚʘʣʘʩʷ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʧʣʘʟʤʠ (ʨʽʜʢʦʾ ʯʘʩʪʠʥʠ ʢʨʦʚʽ, ʷʢʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʾʾ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ) ʦʜʥʽʻʾ ʣʶʜʠʥʠ ʪʘ 

ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ ʽʥʰʦʾ ʣʶʜʠʥʠ, ï ʮʝ ʬʽʟʽʦʣʦʛʽʯʥʝ ʷʚʠʱʝ. 

ʏʝʨʝʟ ʨʽʢ ʃʘʥʜʰʪʝʡʥʝʨ ʦʧʠʩʘʚ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʧʦʜʽʣʫ ʢʨʦʚʽ ʣʶʜʠʥʠ ʥʘ ʪʨʠ 

ʛʨʫʧʠ: ɸ, ɺ ʽ ʉ (ʦʩʪʘʥʥʷ ʛʨʫʧʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʘʣʘ ʧʦʟʥʘʯʘʪʠʩʷ ʷʢ ʆ). 

ʇʽʟʥʽʰʝ ʟô̫ ʚʠʣʘʩʷ ʯʝʪʚʝʨʪʘ ʛʨʫʧʘ ï ɸɺ. ɼʣʷ ʧʦʜʽʣʫ ʢʨʦʚʽ ʥʘ ʛʨʫʧʠ ʟʤʽʰʫʚʘʣʠ 

ʝʨʠʪʨʦʮʠʪʠ ʟ ʧʨʦʙʥʠʤʠ ʩʠʨʦʚʘʪʢʘʤʠ ï ʪʘʢ ʟʚʘʥʠʤʠ ʩʠʨʦʚʘʪʢʘʤʠ ʘʥʪʠ-A ʪʘ 

ʘʥʪʠ-ɺ. ʃʘʥʜʰʪʝʡʥʝʨ ʚʠʷʚʠʚ, ʱʦ ʝʨʠʪʨʦʮʠʪʠ ʛʨʫʧʠ ʆ ʥʝ ʘʛʣʶʪʠʥʫʶʪʴ ʟ 

ʞʦʜʥʦʶ ʟ ʩʠʨʦʚʘʪʦʢ; ʝʨʠʪʨʦʮʠʪʠ ʛʨʫʧʠ ɸɺ ʘʛʣʶʪʠʥʫʶʪʴ  ʟ ʦʙʦʤʘ 

ʩʠʨʦʚʘʪʢʘʤʠ ʽ ʪ.ʜ. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʃʘʥʜʰʪʝʡʥʝʨʦʤ 

ʙʫʚ ʚʧʨʦʚʘʜʞʝʥʠʡ ʫ ʧʨʘʢʪʠʢʫ ʣʠʰʝ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ, ʚʽʥ ʥʘʜʘʚ ʤʦʞʣʠʚʦʩʪʽ 

ʙʝʟʧʝʯʥʦ ʧʝʨʝʣʠʚʘʪʠ ʢʨʦʚ ʦʜʥʦʾ ʣʶʜʠʥʠ ʽʥʰʽʡ. ʋ 1914 ʨ. ʈʽʯʘʨʜ ʃʴʁʩʾʦʥ 

ʚʠʷʚʠʚ ʘʥʪʠʢʦʘʛʫʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʪʨʘʪʫ ʥʘʪʨʽʶ ʽ ʧʨʠʡʰʦʚ ʜʦ ʚʠʩʥʦʚʢʫ, 

ʱʦ ʜʦʜʘʚʘʥʥʷ ʮʽʻʾ ʨʝʯʦʚʠʥʠ ʚ ʢʨʦʚ ʧʦʧʝʨʝʜʞʘʻ ʾʾ ʟʛʦʨʪʘʥʥʶ. ʊʠʤ ʩʘʤʠʤ ʙʫʚ 

ʟʥʘʡʜʝʥʠʡ ʩʧʦʩʽʙ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʢʨʦʚʽ ʽ ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ 

ʜʦʥʦʨʩʴʢʦʾ ʢʨʦʚʽ ʟʘ ʫʤʦʚʠ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ ʪʨʴʦʭ ʪʠʞʥʽʚ. ʎʝ ʙʫʣʦ ʚʝʣʠʢʠʤ 

ʜʦʩʷʛʥʝʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʦʧʝʨʘʮʽʾ ʥʘ ʩʝʨʮʽ, ʣʝʛʝʥʷʭ ʽ ʩʫʜʠʥʘʭ, ʷʢʽ ʨʘʥʽʰʝ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʘʩʣʽʜʦʢ ʚʝʣʠʢʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ, ʪʝʧʝʨ ʥʘʙʫʣʠ 

ʤʦʞʣʠʚʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʟô̫ ʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʦʙʤʽʥʥʦʛʦ ʧʝʨʝʣʠʚʘʥʥʷ 

ʢʨʦʚʽ ʧʽʜ ʯʘʩ ʽʥʪʦʢʩʠʢʘʮʽʡ ʽ ʚʘʞʢʦʾ ʞʦʚʪʫʭʠ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. 

 ʃʘʥʜʰʪʝʡʥʝʨ ʚʠʢʘʟʘʚ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʚʽ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʘʥʪʠʛʝʥʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ. ɺʽʥ ʧʨʠʧʫʩʢʘʚ, ʱʦ ʟʘ ʮʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤ, ʷʢ ʟʘ ʚʽʜʙʠʪʢʘʤʠ ʧʘʣʴʮʽʚ, ʤʦʞʥʘ ʚʽʜʨʽʟʥʠʪʠ ʦʜʥʫ ʣʶʜʠʥʫ ʚʽʜ 

ʽʥʰʦʾ. 

ʋ 1930 ʨ. ʃʘʥʜʰʪʝʡʥʝʨʫ ʙʫʣʘ ʧʨʠʩʫʜʞʝʥʘ ʅʦʙʝʣʽʚʩʴʢʘ ʧʨʝʤʽʷ ʟ 

ʬʽʟʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ çʟʘ ʚʽʜʢʨʠʪʪʷ ʛʨʫʧ ʢʨʦʚʽ ʣʶʜʠʥʠè. ʋ ʅʦʙʝʣʽʚʩʴʢʠʡ 
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ʣʝʢʮʽʾ  ʃʘʥʜʰʪʝʡʥʝʨ, ʛʦʚʦʨʷʯʠ ʧʨʦ ʛʨʫʧʠ ʢʨʦʚʽ, ʩʢʘʟʘʚ: çʋʜʠʚʠʪʝʣʴʥʳʤ ʙʳʣʦ 

ʪʦ, ʯʪʦ, ʢʦʛʜʘ ʘʛʛʣʶʪʠʥʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ, ʦʥʘ ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʪʘʢ ʞʝ, ʢʘʢ ʫʞʝ 

ʠʟʚʝʩʪʥʘʷ ʨʝʘʢʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʳʚʦʨʦʪʢʦʡ ʠ ʢʣʝʪʢʘʤʠ ʞʠʚʦʪʥʳʭ 

ʨʘʟʥʳʭ ʚʠʜʦʚè. ɺʽʜʢʨʠʪʪʷ ʃʘʥʜʰʪʝʡʥʝʨʦʤ ʛʨʫʧ ʢʨʦʚʽ ʧʦʢʣʘʣʦ ʧʦʯʘʪʦʢ ʥʦʚʠʤ 

ʥʘʧʨʷʤʢʘʤ ʜʦʩʣʽʜʞʝʥʴ ʚ ʯʠʩʣʝʥʥʠʭ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʷʭ ʽ ʜʦʟʚʦʣʠʣʦ ʜʦʩʷʛʪʠ 

ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ. 

ʋ 1940 ʛ. ʃʘʥʜʰʪʝʡʥʝʨ ʪʘ ʡʦʛʦ ʢʦʣʝʛʠ ʆʣʝʢʩʘʥʜʨ ɺʽʥʝʨ ʽ ʇʠʣʠʧ ʃʝʚʽʥ 

ʦʧʠʩʘʣʠ ʱʝ ʦʜʠʥ ʬʘʢʪʦʨ ʢʨʦʚʽ ʣʶʜʠʥʠ ï ʪʘʢ ʟʚʘʥʠʡ ʨʝʟʫʩ, ʘʙʦ Rh-ʬʘʢʪʦʨ. 

ɹʫʚ ʚʠʷʚʣʝʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʮʠʤ ʬʘʢʪʦʨʦʤ ʽ ʛʝʤʦʣʽʪʠʯʥʦʶ ʞʦʚʪʫʭʦʶ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʷʢʱʦ ʫ ʤʘʪʝʨʽ ʚʽʜʩʫʪʥʽʡ ʨʝʟʫʩ-ʬʘʢʪʦʨ (ʪʦʙʪʦ 

ʨʝʟʫʩ-ʬʘʢʪʦʨ ʥʝʛʘʪʠʚʥʠʡ), ʪʦ ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʠʡ ʧʣʽʜ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ 

ʫʪʚʦʨʝʥʥʷ ʫ ʤʘʪʝʨʽ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʨʝʟʫʩ-ʬʘʢʪʦʨʘ ʧʣʦʜʘ. ʊʘʢʽ ʘʥʪʠʪʽʣʘ 

ʚʠʢʣʠʢʘʶʪʴ ʛʝʤʦʣʽʟ ʝʨʠʪʨʦʮʠʪʽʚ ʧʣʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʛʝʤʦʛʣʦʙʽʥ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʙʽʣʽʨʫʙʽʥ, ʱʦ ʡ ʻ ʧʨʠʯʠʥʦʶ ʞʦʚʪʫʭʠ. 

ʋ 1916 ʨ. ʃʘʥʜʰʪʝʡʥʝʨ ʦʜʨʫʞʠʚʩʷ  ʟ ʍʝʣʝʥ ɺʣʘʪʩʦ. ʋ ʾʭʥʴʦʤʫ ʰʣʶʙʽ 

ʥʘʨʦʜʠʚʩʷ ʦʜʠʥ ʩʠʥ.  

26 ʯʝʨʚʥʷ 1943 ʨ. ʂʘʨʣ ʃʘʥʜʰʪʝʡʥʝʨ ʧʦʤʝʨ ʫ ʅʴʶ-ʁʦʨʢʫ ʧʽʜ ʯʘʩ 

ʩʝʨʮʝʚʦʛʦ ʥʘʧʘʜʫ ʚ ʡʦʛʦ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʅʘ ʧʨʦʪʷʟʽ ʞʠʪʪʷ ʃʘʥʜʰʪʝʡʥʝʨ ʙʫʚ ʫʜʦʩʪʦʻʥʠʡ ʪʘʢʠʭ ʥʘʛʦʨʦʜ ʽ 

ʧʦʯʝʩʥʠʭ ʟʚʘʥʴ, ʷʢ ɹʝʨʣʽʥʩʴʢʘ ʧʨʝʤʽʷ ʌʦʥʜʫ ɻʘʥʩʘ ɸʨʦʥʩʦʥʘ (1926), ʟʦʣʦʪʘ 

ʤʝʜʘʣʴ ʥʽʜʝʨʣʘʥʜʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʏʝʨʚʦʥʦʛʦ ʍʨʝʩʪʘ (1933), ʧʨʝʤʽʷ 

ʂʘʤʝʨʦʥʘ ʽ ʟʚʘʥʥʷ ʧʦʯʝʩʥʦʛʦ ʣʝʢʪʦʨʘ ɽʜʠʥʙʫʨʛʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (1938). 

ɺʽʥ ʙʫʚ ʪʘʢʦʞ ʢʘʚʘʣʝʨʦʤ ʬʨʘʥʮʫʟʴʢʦʛʦ ʦʨʜʝʥʘ ʇʦʯʝʩʥʦʛʦ ʣʝʛʽʦʥʫ, ʯʣʝʥʦʤ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʉʐɸ ʪʦʱʦ. 

 

 

 

 

 

ɹʝʣʴʛʽʡʩʴʢʠʡ ʙʘʢʪʝʨʽʦʣʦʛ ʪʘ 

ʽʤʫʥʦʣʦʛ ɾʶʣʴ ɼʞʠʥ ɹʘʧʪʠʩʪ ɺʽʥʩʝʪ 

ɹʦʨʜʝ ʥʘʨʦʜʠʚʩʷ ʫ ʉʦʡʛʥʽ ʽ ʙʫʚ ʜʨʫʛʠʤ 

ʩʠʥʦʤ ʐʘʨʣʷ ɹʦʨʜʝ, ʰʢʽʣʴʥʦʛʦ ʚʯʠʪʝʣʷ, ʽ 

ʉʝʣʝʩʪʠʥʠ (ɺʘʥʜʝʥʝʡʙʽʣ) ɹʦʨʜʝ. 

  ʂʦʣʠ ɾʫʣʶ ʚʠʧʦʚʥʠʣʦʩʷ 6 ʨʦʢʽʚ, 

ʨʦʜʠʥʘ ʧʝʨʝʾʭʘʣʘ ʜʦ ɹʨʶʩʩʝʣʷ, ʜʝ ʟʛʦʜʦʤ 

ʚʽʥ ʚʩʪʫʧʠʚ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ ʟʘʢʽʥʯʠʚ 7-
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ɹʦʨʜʝ ʚʠʚʯʠʚ ʤʝʭʘʥʽʟʤ ʟʘʭʠʩʪʫ ʙʘʢʪʝʨʽʡ ʚʽʜ ʧʦʛʣʠʥʘʥʥʷ ʾʭ ʽʥʰʠʤʠ 

ʢʣʽʪʠʥʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 1892 ʨ.: ʚ ʮʴʦʤʫ 

ʞ ʨʦʮʽ ʚʽʥ ʦʜʝʨʞʘʚ ʤʝʜʠʯʥʠʡ ʚʯʝʥʫ ʩʪʫʧʽʥʴ ʽ ʩʚʦʻʶ ʧʨʘʮʝʶ ʟʚʝʨʥʫʚ ʫʚʘʛʫ 

ɯʣʣʽ ʄʝʯʥʠʢʦʚʘ. ɺʣʘʜʘ ɹʝʣʴʛʽʾ ʥʘʜʘʣʘ ɹʦʨʜʝ ʩʪʠʧʝʥʜʽʶ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʡʦʤʫ 

ʧʨʘʮʶʚʘʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʄʝʯʥʠʢʦʚʘ ʚ ɯʥʩʪʠʪʫʪʽ ʇʘʩʪʝʨʘ ʫ ʇʘʨʠʞʽ ʚ 1894 ʨ. 

 ɹʦʨʜʝ ʨʦʟʨʦʙʠʚ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ʪʚʘʨʠʥʠ, ʫ ʷʢʦʾ ʙʫʚ ʚʠʨʦʙʣʝʥʠʡ ʽʤʫʥʽʪʝʪ ʜʦ ʧʝʚʥʦʛʦ ʚʠʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɿʛʦʜʦʤ ʩʝʨʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ (serum ʧʦ-ʣʘʪʠʥʽ ï ʩʠʨʦʚʘʪʢʘ) ʩʪʘʣʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʛʘʣʫʟʷʭ ʤʝʜʠʮʠʥʠ ʽ ʙʽʦʣʦʛʽʾ. 

ɹʦʨʜʝ ʚʜʘʣʦʩʷ ʧʦʢʘʟʘʪʠ, ʱʦ ʘʥʪʠʪʽʣʘ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʥʝ ʪʽʣʴʢʠ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʙʽʚ, ʘʣʝ ʡ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʣʽʪʠʥ ʚʠʱʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʽʥʰʦʛʦ ʚʠʜʫ (ʟʦʢʨʝʤʘ, ʝʨʠʪʨʦʮʠʪʽʚ). ɽʨʠʪʨʦʮʠʪʠ ʚʠʷʚʠʣʠʩʴ ʜʫʞʝ 

ʟʨʫʯʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ in vitro. ʂʽʣʴʢʽʩʪʴ 

ʚʥʝʩʝʥʠʭ ʚ ʨʝʘʢʮʽʡʥʫ ʩʫʤʽʰ ʝʨʠʪʨʦʮʠʪʽʚ ʣʝʛʢʦ ʤʦʞʥʘ ʧʽʜʨʘʭʫʚʘʪʠ. ʅʘ 

ʧʨʦʪʷʟʽ ʨʫʡʥʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʠʪʽʣ ʩʝʨʝʜʘ ʽʥʪʝʥʩʠʚʥʦ 

ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʛʝʤʦʛʣʦʙʽʥʦʤ. ʈʦʟʨʘʭʫʚʘʚʰʠ ʩʪʫʧʽʥʴ ʟʘʙʘʨʚʣʝʥʥʷ, ʤʦʞʥʘ 

ʦʜʝʨʞʘʪʠ ʢʽʣʴʢʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ɹʦʨʜʝ ʟʚʝʨʥʫʚ ʫʚʘʛʫ, 

ʱʦ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʢʨʽʤ ʘʥʪʠʪʽʣ, ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝʦʙʭʽʜʥʠʡ ʱʝ ʦʜʠʥ ʙʽʣʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʟʛʦʜʦʤ 

ʦʜʝʨʞʘʚ ʥʘʟʚʫ ʢʦʤʧʣʝʤʝʥʪʫ. ʂʦʤʧʣʝʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʙʽʣʢʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʚʤʠʢʘʻʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩ çʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦè ʥʘ ʧʝʚʥʽʡ 

ʩʪʘʜʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ.  

ʋ 1900 ʨ. ɹʦʨʜʝ ʧʦʢʘʟʘʚ, ʱʦ ʢʦʤʧʣʝʤʝʥʪ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʯʽʪʢʦ 

ʚʠʟʥʘʯʝʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ.  

ʅʦʙʝʣʽʚʩʴʢʘ ʧʨʝʤʽʷ 1919 ʨ. (ʤʝʜʠʮʠʥʘ) ʟʘ ʚʽʜʢʨʠʪʪʷ ʚ ʛʘʣʫʟʽ ʽʤʫʥʦʣʦʛʽʾ, 

ʟʦʢʨʝʤʘ ï ʟʘ ʚʽʜʢʨʠʪʪʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ. 
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ʇʽʩʣʷ ʧʝʨʰʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ɹʦʨʜʝ ʧʦʯʠʥʘʻ ʚʠʚʯʘʪʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 

ʙʘʢʪʝʨʽʷʤʠ ʽ ʙʘʢʪʝʨʽʦʬʘʛʘʤʠ (ʚʽʨʫʩʘʤʠ, ʷʢʽ ʚʨʘʞʘʶʪʴ ʙʘʢʪʝʨʽʾ). ʁʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʽ ʩʧʘʜʢʦʚʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʣʽʟʦʛʝʥʽʾ (ʟʜʘʪʥʦʩʪʽ 

ʚʠʢʣʠʢʘʪʠ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ) ʜʦʧʦʤʦʛʣʠ ʟʘʢʣʘʩʪʠ ʦʩʥʦʚʫ ʫʩʧʽʭʽʚ ʚ 

ʤʦʣʝʢʫʣʷʨʥʽʡ ʛʝʥʝʪʠʮʽ ʚ ʩʝʨʝʜʠʥʽ XX ʩʪ. 

ʉʝʨʝʜ ʙʘʛʘʪʦ ʯʠʩʝʣʴʥʠʭ ʥʘʛʦʨʦʜ ɹʦʨʜʝ ï ʧʨʝʤʽʷ ʤʽʩʪʘ ʇʘʨʠʞʘ (1911), 

ʧʨʝʤʽʷ ʍʘʥʩʝʥʘ, ʤʝʜʘʣʴ ʇʘʩʪʝʨʘ ʐʚʝʜʩʴʢʦʛʦ ʤʝʜʠʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ (1913). 

ɺʽʥ ʙʫʚ ʯʣʝʥʦʤ ɹʝʣʴʛʽʡʩʴʢʦʾ ʢʦʨʦʣʽʚʩʴʢʦʾ ʘʢʘʜʝʤʽʾ, ʧʦʯʝʩʥʠʤ ʯʣʝʥʦʤ 

ʃʦʥʜʦʥʩʴʢʦʛʦ ʪʘ ɽʜʠʥʙʫʨʛʩʴʢʦʛʦ ʢʦʨʦʣʽʚʩʴʢʠʭ ʪʦʚʘʨʠʩʪʚ, ʌʨʘʥʮʫʟʴʢʦʾ 

ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ; ʫʜʦʩʪʦʻʥʠʡ 

ʧʦʯʝʩʥʠʭ ʟʚʘʥʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʂʝʤʙʨʠʜʞʘ, ʇʘʨʠʞʘ, ʉʪʨʘʩʙʫʨʛʘ, ʊʫʣʫʟʠ, 

ɽʜʠʥʙʫʨʛʘ, ʅʘʥʩʽ ʽ ʂʚʝʙʝʢʘ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʽʚ. 

ʇʝʨʰʽ ʢʨʦʢʠ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʙʫʣʠ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʣʶʜʠʥʠ. ʊʘʢ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʩʠʩʪʝʤʠ 

MN; P; Rh-Hr; ʧʦʪʽʤ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤ    Lewis;  Lutheran;  

Kell;  Daffy;  Kidd ʪʘ ʽʥʰʽ. ʎʽ ʥʦʚʽ ʜʘʥʽ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʽʥʰʠʭ 

ʛʘʣʫʟʷʭ  ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʽ ʧʨʠʢʣʘʜʥʦʾ ʥʘʫʢʠ, ʟʦʢʨʝʤʘ ʚ ʘʥʪʨʦʧʦʣʦʛʽʾ (ʙʫʣʘ 

ʜʘʥʘ  ʛʝʥʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʢʨʝʤʠʤ ʨʘʩʘʤ), ʚ ʛʝʥʝʪʠʮʽ (ʢʦʞʥʘ  

ʛʝʥʝʪʠʯʥʘ ʩʠʩʪʝʤʘ ʢʨʦʚʽ ʥʘʜʘʣʘ ʟʤʦʛʫ ʜʘʪʠ ʥʘʟʚʫ ʥʦʚʠʤ ʭʨʦʤʦʩʦʤʘʤ. ɸʣʝ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʮʝʡ ʥʘʧʨʷʤʦʢ ʩʪʘʚ ʜʣʷ ʧʨʠʢʣʘʜʥʦʾ ʤʝʜʠʮʠʥʠ, 

ʦʩʢʽʣʴʢʠ  ʥʘʫʢʦʚʽ ʥʘʙʫʪʢʠ ʩʢʣʘʣʠ ʦʩʥʦʚʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ, ʩʪʦʚʙʫʨʦʚʠʭ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʽ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʜʽʘʛʥʦʩʪʠʢʘ ʽ ʧʦʜʦʣʘʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʚ 

ʩʠʩʪʝʤʽ ʤʘʪʠ-ʧʣʽʜ. ʗʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʥʘʫʢʘ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʟʘʷʚʠʣʘ ʧʨʦ ʩʝʙʝ 

ʧʽʩʣʷ  ʚʽʜʢʨʠʪʪʷ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ 

ʨʦʣʽ ʚ ʛʝʥʝʪʠʯʥʦʾ ʧʽʜʪʨʠʤʮʽ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ.   

  ʇʝʨʰʠʡ  ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʘʥʪʠʛʝʥ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ɾ.ɼʦʩʩʝ ʫ 1952 

ʨʦʮʽ ʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʯʝʥʦʤʫ ʚʠʩʣʦʚʠʪʠ ʧʨʠʧʫʱʝʥʥʷ 
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ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʣʝʡʢʦʮʠʪʘʨʥʽ ʘʥʪʠʛʝʥʠ ʻ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʽʜʨʽʟʥʠʪʠ ʦʩʦʙʠʩʪʽ ʪʢʘʥʠʥʠ ʚʽʜ ʪʢʘʥʠʥ  ʦʨʛʘʥʽʟʤʫ ʽʥʰʦʾ ʣʶʜʠʥʠ.  

ʌʨʘʥʮʫʟʴʢʠʡ ʙʽʦʣʦʛ ɾʘʥ ɹʘʧʪʠʩʪ ɻʘʙʨʽʝʣʴ ɯʦʘʭʽʤ ɼʦʩʩʝ ʥʘʨʦʜʠʚʩʷ ʫ 

ʊʫʣʫʟʽ ʽ ʙʫʚ ʯʝʪʚʝʨʪʦʶ ʜʠʪʠʥʦʶ ʫ ɻʝʥʨʽ ʇôʻʨʨʘ ɼʞʫʣʽʫʩʘ ɼʦʩʩʝ, ʟʘʤʦʞʥʦʛʦ 

ʣʽʢʘʨʷ-ʨʝʚʤʘʪʦʣʦʛʘ, ʡ ɽʣʽʟʘʙʝʪ (ɹʨʫʣʷʨʜ) ɼʦʩʩʝ. ʇʝʨʰʽ ʨʦʢʠ ʩʚʦʛʦ ʞʠʪʪʷ ʚʽʥ 

ʧʨʦʚʽʚ ʫ ɹʽʘʨʨʠʮʽ. ʂʦʣʠ ʡʦʤʫ ʚʠʧʦʚʥʠʣʦʩʷ 11ʨʦʢʽʚ, ʨʦʜʠʥʘ ʧʝʨʝʾʭʘʣʘ ʜʦ 

ʇʘʨʠʞʫ. ʊʘʤ ʚʽʥ ʧʦʯʘʚ ʥʘʚʯʘʪʠʩʷ ʚ ʣʽʮʝʾ ʄʽʰʝʣʻ, ʷʢʠʡ ʟʘʢʽʥʯʠʚ ʟ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʜʠʧʣʦʤʦʤ. ʄʘʶʯʠ ʙʘʞʘʥʥʷ ʧʨʦʜʦʚʞʠʪʠ ʩʧʨʘʚʫ ʩʚʦʛʦ ʙʘʪʴʢʘ, 

ɼʦʩʩʝ ʚʩʪʫʧʠʚ ʜʦ ʤʝʜʠʯʥʦʾ ʰʢʦʣʠ ʇʘʨʠʟʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʧʨʠʢʽʥʮʽ 30-

ʭ ʨʨ. ʅʘ ʧʦʯʘʪʢʫ ʜʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʫ 1939 ʨ., ʚʽʥ ʙʫʚ ʧʨʠʟʚʘʥʠʤ ʥʘ 

ʤʝʜʠʯʥʫ ʩʣʫʞʙʫ ʜʦ ʬʨʘʥʮʫʟʴʢʦʾ ʘʨʤʽʾ, ʘ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ, ʧʽʩʣʷ ʦʢʫʧʘʮʽʾ 

ʌʨʘʥʮʽʾ ʅʽʤʝʯʯʠʥʦʶ, ʧʨʠʻʜʥʘʚʩʷ ʜʦ ɺʽʣʴʥʦʾ ʬʨʘʥʮʫʟʴʢʦʾ ʘʨʤʽʾ ʥʘ ʧʽʚʥʦʯʽ 

ɸʬʨʠʢʠ. 

 ʋ ʊʫʥʽʩʽ ʪʘ ʫ ʌʨʘʥʮʽʾ ɼʦʩʩʝ ʩʧʦʩʪʝʨʽʛʘʚ ʙʘʛʘʪʦ ʯʠʩʝʣʴʥʽ ʧʝʨʝʣʠʚʘʥʥʷ 

ʢʨʦʚʽ, ʷʢʽ ʚʠʢʣʠʢʘʣʠ ʚʘʞʢʽ ʨʝʘʢʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ, ʥʘʚʽʪʴ ʷʢʱʦ ʢʨʦʚ ʧʘʮʽʻʥʪʘ ʽ 

ʜʦʥʦʨʩʴʢʘ ʢʨʦʚ ʥʘʣʝʞʘʣʠ ʜʦ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʛʨʫʧʠ. ʇʽʟʥʽʰʝ ʚʽʥ ʦʧʠʩʘʚ ʪʘʢʽ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʨʝʘʢʮʽʾ, ʧʦʷʩʥʠʚʰʠ ʾʭ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʨʦʚʽ ʜʦʥʦʨʽʚ, ʫ ʧʣʘʟʤʽ 

ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʘʢʪʠʚʥʽ ʘʥʪʠ-ɸ ʘʥʪʠʪʽʣʘ. ɺʽʥ ʚʠʷʚʠʚ, ʱʦ ʪʘʢʽ ʘʥʪʠʪʽʣʘ 

ʟôʷʚʣʷʶʪʴʩʷ ʧʽʩʣʷ ʚʘʢʮʠʥʘʮʽʾ ʜʠʬʪʝʨʽʡʥʠʤ ʽ ʧʨʘʚʮʝʚʠʤ ʘʥʘʪʦʢʩʠʥʘʤʠ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʥʘʟʚʘʥʠʡ ʩʫʙʩʪʘʥʮʽʻʶ ɸ.  

ʇʽʩʣʷ ʟʚʽʣʴʥʝʥʥʷ ʟ ʚʽʡʩʴʢʦʚʦʾ ʩʣʫʞʙʠ ʫ 1945 ʨ. ɼʦʩʩʝ ʦʜʝʨʞʘʚ 

ʤʝʜʠʯʥʠʡ ʩʪʫʧʽʥʴ ʫ ʇʘʨʠʟʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʷʢʦʛʦ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ ʚʽʥ ʙʫʚ ʧʨʠʟʥʘʯʝʥʠʤ ʜʠʨʝʢʪʦʨʦʤ ʣʘʙʦʨʘʪʦʨʽʾ ʌʨʘʥʮʫʟʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ. ɺ ʩʝʨʝʜʠʥʽ 1948 ʨ ɼʦʩʩʝ ʦʜʝʨʞʘʚ 

ʚʽʜʧʫʩʪʢʫ ʽ ʩʪʠʧʝʥʜʽʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʾ ʚ ɻʘʨʚʘʨʜʩʴʢʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ, ʜʝ ʧʨʦʧʨʘʮʶʚʘʚ ʮʽʣʠʡ ʨʽʢ. ʇʽʩʣʷ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʎʝʥʪʨʫ 

ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ, ʚʽʥ ʥʘʧʨʠʢʽʥʮʽ 40-ʭ ʽ ʥʘ ʧʦʯʘʪʢʫ 50-ʭ ʨʨ. ʜʦʩʣʽʜʞʫʚʘʚ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ, ʟʦʩʝʨʝʜʠʚʩʷ ʥʘ ʧʨʦʙʣʝʤʽ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ. 



12 

 

 ʋ 1958 ʨ., ʢʦʣʠ ɼʦʩʩʝ ʧʨʠʻʜʥʘʚʩʷ ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʇʘʨʠʟʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʚʽʥ ʚʽʜʢʨʠʚ ʫ ʬʨʘʥʮʫʟʽʚ ʨʷʜ ʚʘʨʽʘʥʪʽʚ ʘʥʪʠʛʝʥʫ ʥʘ 

ʧʦʚʝʨʭʥʽ ʣʝʡʢʦʮʠʪʽʚ. ɼʣʷ ʦʧʠʩʫ ʮʠʭ ʘʥʪʠʛʝʥʽʚ ʚʽʥ ʚʠʢʦʨʠʩʪʘʚ ʧʦʟʥʘʯʝʥʥʷ 

MAC (ʽʥʽʮʽʘʣʠ ʪʨʴʦʭ ʜʦʥʦʨʽʚ, ʫ ʢʨʦʚʽ ʷʢʠʭ ʚʽʥ ʚʠʷʚʠʚ ʮʽ ʘʥʪʠʛʝʥʠ). ɸʥʪʠ-

ʄɸʉ ʘʥʪʠʪʽʣʘ ʫʪʚʦʨʠʣʠʩʷ ʧʽʜ ʯʘʩ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ ʄɸʉ-ʥʝʛʘʪʠʚʥʠʤ 

ʨʝʮʠʧʽʻʥʪʘʤ ʚʽʜ ʄɸʉ-ʧʦʟʠʪʠʚʥʠʭ ʜʦʥʦʨʽʚ. 

ɼʦʩʩʝ ʚʽʜʤʽʪʠʚ, ʱʦ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʽʟʥʦʚʠʜ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʦʨʛʘʥʽʚ. ʅʘ ʧʦʯʘʪʢʫ XX ʩʪ. ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʢʘʥʠʥʠ, 

ʧʝʨʝʩʘʜʞʝʥʽ ʚʽʜ ʦʜʥʽʻʾ ʜʦ ʜʨʫʛʦʾ ʣʶʜʠʥʠ, ʤʘʡʞʝ ʟʘʚʞʜʠ ʚʽʜʪʦʨʛʘʶʪʴʩʷ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʙʣʠʟʴʢʦʛʦ ʩʧʦʨʽʜʥʝʥʥʷ ʜʦʥʦʨʘ ʽ ʨʝʮʠʧʽʻʥʪʘ (ʦʩʦʙʣʠʚʦ 

ʙʣʠʟʥʶʢʦʚʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ). ɼʦʩʩʝ ʧʨʠʧʫʩʪʠʚ, ʱʦ ʄɸʉ-ʘʥʪʠʛʝʥ ʻ ʦʜʥʠʤ ʟ 

ʬʘʢʪʦʨʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʦʨʛʘʥʽʟʤ ʤʦʞʝ ʚʽʜʨʽʟʥʠʪʠ ʩʚʦʾ ʚʣʘʩʥʽ ʪʢʘʥʠʥʠ 

ʚʽʜ ʪʢʘʥʠʥ ʽʥʰʦʛʦ ʦʨʛʘʥʽʟʤʫ. 

 ʇʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ɼʦʩʩʝ ʚʘʨʽʘʥʪʽʚ ʄɸʉ-ʘʥʪʠʛʝʥʫ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ 

ʦʪʨʠʤʘʣʠ ʜʘʥʽ ʧʨʦ ʥʦʚʦ ʚʠʷʚʣʝʥʽ ʘʥʪʠʛʝʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʚʘʣʠ ʩʚʦʛʦ ʧʦʷʩʥʝʥʥʷ. 

ʅʘ ʨʦʙʦʯʦʤʫ ʟʘʩʽʜʘʥʥʽ, ʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʫ 1965 ʨ. ɹʝʨʥʘʥʜʦʤ ɸʤʦʩʦʤ ʟ ʤʝʪʦʶ 

ʢʦʦʨʜʠʥʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ (ʩʫʤʽʩʥʦʩʪʽ ʨʽʟʥʠʭ ʪʢʘʥʠʥ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʮʽʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ), ɼʦʩʩʝ ʧʨʠʧʫʩʪʠʚ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʮʠʭ ʘʥʪʠʛʝʥʽʚ ʬʦʨʤʫʻ ʯʘʩʪʠʥʫ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʪʝʦʨʽʾ, ʷʢʫ ʟʘʧʨʦʧʦʥʫʚʘʚ ɼʞʦʨʜʞ ɼ. ʉʥʝʣʣ ʟ ʡʦʛʦ ʢʦʣʝʛʘʤʠ ʚ 40-ʭ ʨʨ. ʉʥʝʣʣ 

ʪʦʜʽ ʜʦʚʽʚ, ʱʦ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʢʘʥʠʥʠ ʫ ʤʠʰʝʡ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ 

ʬʽʟʠʯʥʦ ʟʚô̫ ʟʘʥʠʤʠ ʛʝʥʘʤʠ, ʥʘʟʚʘʥʠʤʠ ʛʦʣʦʚʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ (ɻʂɻʉ). ɼʦʩʩʝ ʧʨʠʧʫʩʪʠʚ ʽʩʥʫʚʘʥʥʷ ɻʂɻʉ ʫ ʣʶʜʝʡ. ɺʽʥ 

ʚʚʘʞʘʚ, ʱʦ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʽ ʘʥʪʠʛʝʥʠ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʝ ʪʦʤʫ, ʱʦ 

ʯʠʩʝʣʴʥʽ ʚʘʨʽʘʥʪʥʽ ʬʦʨʤʠ (ʘʣʝʣʽ)ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʥʘʙʦʨʫ ʛʝʥʽʚ. ʉʪʘʣʦ 

ʟʨʦʟʫʤʽʣʠʤ, ʱʦ, ʷʢ ʽ ʫ ʤʠʰʝʡ, ʫ ʣʶʜʠʥʠ ɻʂɻʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʛʝʥʽʚ, 

ʥʘʟʚʘʥʠʭ ʛʨʫʧʦʶ ʣʶʜʩʴʢʠʭ ʣʽʤʬʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ (HLA). ʆʩʢʽʣʴʢʠ 

ʢʦʞʥʠʡ ʛʝʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʣʝʣʴʥʠʭ ʬʦʨʤ, 

ʤʦʞʣʠʚʽ ʤʽʣʴʡʦʥʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ HLA. 
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ʋ 1967 ʨ. ɼʦʩʩʝ ʪʘ ʡʦʛʦ ʢʦʣʝʛʘ ʌʝʣʽʢʩ ʊ. ʈʘʧʦʧʦʨʪ ʨʦʟʧʦʯʘʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʰʢʽʨʠ, ʷʢʫ ʧʨʦʚʦʜʠʣʠ ʤʽʞ ʯʣʝʥʘʤʠ ʦʜʥʦʾ 

ʨʦʜʠʥʠ. ɰʭ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʠʣʠ, ʱʦ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʤʽʞ ʯʣʝʥʘʤʠ ʨʦʜʠʥʠ, ʷʢʽ 

ʤʘʣʠ ʦʜʥʘʢʦʚʠʡ ʪʠʧ HLA-ʘʥʪʠʛʝʥʽʚ, ʙʽʣʴʰ ʫʩʧʽʰʥʽ, ʥʽʞ ʫ ʚʠʧʘʜʢʘʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʠʧʫ HLA-ʘʥʪʠʛʝʥʽʚ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ɼʦʩʩʝ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʭʽʨʫʨʛʘʤ ʧʽʜʙʠʨʘʪʠ ʧʝʨʝʜ ʪʨʘʥʩʧʣʘʥʪʘʮʽʻʶ ʦʨʛʘʥʠ ʜʦʥʦʨʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ HLA-ʘʥʪʠʛʝʥʽʚ. ʊʝʭʥʽʢʘ ʪʠʧʫʚʘʥʥʷ HLA-ʘʥʪʠʛʝʥʽʚ ʧʨʠʚʝʣʘ 

ʜʦ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʝʨʝʩʘʜʞʝʥʠʭ ʦʨʛʘʥʽʚ, ʘʣʝ ʣʠʰʝ ʫ 

ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʦʥʦʨ ʽ ʨʝʮʠʧʽʻʥʪ ʻ ʨʦʜʠʯʘʤʠ (ʢʨʘʱʝ ʟʘ ʚʩʝ ï 

ʙʣʠʟʥʶʢʘʤʠ). ʉʝʨʝʜ ʦʩʽʙ, ʷʢʽ ʥʝ ʻ ʨʦʜʠʯʘʤʠ, ʛʝʥʝʪʠʯʥʽ ʨʽʟʥʠʮʽ (ʽʥʰʽ, ʥʝ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ɼʦʩʩʝ) ʚʠʢʣʠʢʘʣʠ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʥʝ ʜʠʚʣʷʯʠʩʴ 

ʥʘ ʧʽʜʙʽʨ ʟʘ ʩʠʩʪʝʤʦʶ ʘʥʪʠʛʝʥʽʚ HLA. ɼʝʷʢʽ ʟ ʮʠʭ ʛʝʥʝʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʙʫʣʠ ʦʙʫʤʦʚʣʝʥʠʤʠ ʽʥʰʠʤʠ ʛʝʥʘʤʠ ʩʠʩʪʝʤʠ ɻʂɻʉ. ʋ 1967 ʨ. ɸʤʦʩ ʽ ʡʦʛʦ 

ʢʦʣʝʛʘ ʌʨʽʮ ɹʘʭ ʚʽʜʢʨʠʣʠ ʽʥʰʠʡ ʛʝʥ, ʥʘʟʚʘʥʠʡ HLA-D (ʙʦ ʚʽʥ. ʙʫʚ ʯʝʪʚʝʨʪʠʤ 

ʦʧʠʩʘʥʠʤ ʛʝʥʦʤ HLA), ʷʢʠʡ ʻ ʣʶʜʩʴʢʠʤ ʝʢʚʽʚʘʣʝʥʪʦʤ ʛʝʥʽʚ IR (ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ) ʫ ɻʂɻʉ ʤʠʰʝʡ.  

ɹʘʨʫʭ ɹʝʥʘʩʝʨʨʘʬ ʪʘ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʷʚʠʣʠ, ʱʦ ʛʝʥʠ IR ʥʝ ʪʽʣʴʢʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʠʭ ʦʨʛʘʥʽʚ, ʘʣʝ ʡ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʜʘʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʟʜʽʡʩʥʶʚʘʪʠ ʽʤʫʥʥʠʡ ʟʘʭʠʩʪ ʧʨʦʪʠ 

ʧʝʚʥʠʭ ʭʚʦʨʦʙ. ʅʘ ʧʦʯʘʪʢʫ 70-ʭ ʨʨ. ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʛʝʥʠ HLA-D ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʦʙʫʤʦʚʣʶʻ ʟʚôʷʟʦʢ ʤʽʞ ʪʠʧʘʤʠ HLA ʽ ʧʝʚʥʠʤʠ 

ʭʚʦʨʦʙʘʤʠ. 

ʋ 1967 ʨ. ɼʦʩʩʝ ʚʧʝʨʰʝ ʜʦʩʣʽʜʠʚ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʠʩʪʝʤʦʶ HLA ʽ 

ʚʠʥʠʢʥʝʥʥʷʤ ʥʠʟʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʽ, ʭʦʯʘ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʝʨʝʜʯʘʩʥʠʤʠ, 

ʡʦʛʦ ʟʫʩʠʣʣʷ ʩʪʠʤʫʣʶʚʘʣʠ ʨʦʙʦʪʫ ʽʥʰʠʭ ʚʯʝʥʠʭ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʝʷʢʽ ʪʠʧʠ HLA ʟʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʥʠʟʢʠ ʭʚʦʨʦʙ, ʷʢ ʫʨʘʞʝʥʥʷ ʩʫʛʣʦʙʽʚ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʪʘ ʘʚʪʦʽʤʫʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʦʩʩʝ ʧʨʠʧʫʩʪʠʚ, ʱʦ çʢʦʞʝʥ ʛʘʧʣʦʪʠʧ HLA (ʛʨʫʧʘ ʘʣʝʣʝʡ, ʷʢʽ 

ʙʫʣʠ ʚʥʝʩʝʥʠʤʠ ʢʦʞʥʠʤ ʟ ʙʘʪʴʢʽʚ)... ʤʘʻ ʚʣʘʩʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʛʝʥʽʚ,ʷʢʘ 
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ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʯʥʫ ʟʜʘʪʥʽʩʪʴ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ,ʩʧʨʠʷʪʣʠʚʦʾ ʚ ʦʜʥʠʭ 

ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚʘʭ ʽ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʚ ʽʥʰʠʭè. 

ʋ 1968 ʨ. ɼʦʩʩʝ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʠʨʝʢʪʦʨʦʤ ʌʨʘʥʮʫʟʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ʚʽʥ ʨʦʟʧʦʯʘʚ 

ʚʠʢʣʘʜʘʪʠ ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʶ ï ʜʠʩʮʠʧʣʽʥʫ, ʷʢʘ ʚʠʚʯʘʻ ʘʥʪʠʛʝʥʠ ʪʘ ʘʥʪʠʪʽʣʘ 

ʨʽʟʥʠʭ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʢʨʦʚʽ ï ʫ ʇʘʨʠʟʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. ʂʨʽʤ ʪʦʛʦ, ʟ 

1978 ʨ. ʚʽʥ ʩʪʘʚ ʧʨʦʬʝʩʦʨʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʚ ʂʦʣʝʞʽ ʜʝ 

ʌʨʘʥʩ. ʅʘ ʧʨʦʪʷʟʽ 70-ʭ ʨʨ. ʚʽʥ ʪʘʢʦʞ ʧʨʘʮʶʚʘʚ ʟʘʧʨʦʰʫʚʘʥʠʤ ʧʨʦʬʝʩʦʨʦʤ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʅʴʶ-ʁʦʨʢʘ, ɹʨʶʩʩʝʣʷ ʽ ɾʝʥʝʚʠ. 

ʌʫʥʢʮʽʷ ʧʨʦʜʫʢʪʽʚ ʛʝʥʽʚ ʄʅʉ (ʘʥʪʠʛʝʥʽʚ) ʥʝ ʙʫʣʘ ʜʦ ʢʽʥʮʷ 

ʚʩʪʘʥʦʚʣʝʥʘ, ʘʣʝ ʚ ʩʝʨʝʜʠʥʽ 70-ʭ ʨʨ. ʨʷʜ ʚʯʝʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ɹʝʥʘʩʝʨʨʘʬ, 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʨʽʟʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʦʩʦʙʣʠʚʦ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, 

ʦʙʤʝʞʝʥʘ ɻʂɻʉ, ʪʦʙʪʦ ʦʙʠʜʚʽ ʚʟʘʻʤʦʜʽʶʯʽ ʢʣʽʪʠʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʜʥʽ ʡ ʪʽ 

ʩʘʤʽ ʞ ʘʥʪʠʛʝʥʠ ɻʂɻʉ ʥʘ ʩʚʦʾʭ ʧʦʚʝʨʭʥʷʭ. ɼʦʩʩʝ ʧʨʠʧʫʩʢʘʚ, ʱʦ çʬʝʥʦʤʝʥ 

ʨʝʩʪʨʠʢʮʽʾ (ʦʙʤʝʞʝʥʥʷ) ʻ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʤ ʜʦʢʘʟʦʤ ʨʦʣʽ ʧʨʦʜʫʢʪʽʚ 

ʢʦʤʧʣʝʢʩʫ HLA ʚ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ ʣʶʜʠʥʠè. ʍʦʯʘ ʱʝ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʙʘʛʘʪʦ 

ʟôʷʩʫʚʘʪʠ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʛʝʥʽʚ ɻʂɻʉ, ʾʭ ʘʢʪʠʚʥʦʩʪʽ ʚ ʦʨʛʘʥʽʟʤʽ ʽ ʰʣʷʭʘʭ 

ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ ʜʣʷ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ, ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ ɻʂɻʉ ʻ 

ʮʝʥʪʨʘʣʴʥʦʶ ʣʘʥʢʦʶ ʫ ʨʦʟʫʤʽʥʥʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ɿʘ ʩʚʦʾ ʙʘʛʘʪʦʨʽʯʥʽ ʧʨʘʮʽ ɼʦʩʩʝ ʨʦʟʜʽʣʠʚ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟ ʬʽʟʽʦʣʦʛʽʾ ʽ 

ʤʝʜʠʮʠʥʠ 1980 ʨ. ʩ ɹʝʥʘʩʝʨʨʘʬʦʤ ʽ ʉʥʝʣʣʦʤ çʟʘ ʦʪʢʨʳʪʠʷ, ʢʘʩʘʶʱʠʝʩʷ 

ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠè. ʋ ʜʦʧʦʚʽʜʽ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ɼʞʦʨʜʞ ʂʣʝʡʥ ʟ ʂʘʨʦʣʽʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʽʜʢʨʝʩʣʠʚ ʚʘʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ 

ʪʨʴʦʭ ʣʘʫʨʝʘʪʽʚ, çʩʫʤʝʚʰʠʭ ʧʨʝʚʨʘʪʠʪʴ ʪʦ, ʯʪʦ ʩʥʘʯʘʣʘ ʢʘʟʘʣʦʩʴ ʦʙʣʘʩʪʴʶ 

ʦʩʥʦʚʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʠʥʙʨʝʜʥʳʭ ʤʳʰʘʭ, ʧʦʥʷʪʥʦʡ ʣʠʰʴ ʜʣʷ 

ʥʝʤʥʦʛʠʭ, ʚ ʩʪʨʦʡʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʠʤʝʶʱʫʶ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʢʣʝʪʦʯʥʦʛʦ çʫʟʥʘʚʘʥʠʷè, ʠʤʤʫʥʥʳʭ ʦʪʚʝʪʦʚ ʠ 

ʦʪʪʦʨʞʝʥʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘè. 
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ʂʨʽʤ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ, ɼʦʩʩʝ ʦʜʝʨʞʘʚ ʤʽʞʥʘʨʦʜʥʫ ʥʘʛʦʨʦʜʫ 

ɻʘʨʜʥʝʨʦʚʩʴʢʦʛʦ ʬʦʥʜʫ (1977) ʽ ʧʨʝʤʽʶ ɺʦʣʬʘ ʟ ʤʝʜʠʮʠʥʠ ɯʟʨʘʾʣʴʩʴʢʦʛʦ 

ʬʦʥʜʫ ɺʦʣʬʘ (1978). ɺʽʥ ʙʫʚ ʯʣʝʥʦʤ ʌʨʘʥʮʫʟʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʠ ʤʝʜʠʮʠʥʠ, 

ɹʝʣʴʛʽʡʩʴʢʦʾ ʢʦʨʦʣʽʚʩʴʢʦʾ ɸʢʘʜʝʤʽʾ ʤʝʜʠʮʠʥʠ, ʧʦʯʝʩʥʠʤ ʯʣʝʥʦʤ 

ʖʛʦʩʣʘʚʩʴʢʦʾ ʪʘ ɸʤʝʨʠʢʘʥʩʴʢʦʾ ɸʢʘʜʝʤʽʡ ʥʘʫʢ ʪʘ ʤʠʩʪʝʮʪʚ, ʢʘʚʘʣʝʨʦʤ 

ʦʨʜʝʥʘ ʇʦʯʝʩʥʦʛʦ ʣʝʛʽʦʥʫ. 

ʋ 1962 ʨ. ɼʦʩʩʝ ʦʜʨʫʞʠʚʩʷ ʟ ʈʦʟʝ ʄʘʡʦʨʘʣʴ ʃʦʧʝʟ; ʫ ʥʠʭ ʥʘʨʦʜʠʣʠʩʷ 

ʨʦʜʠʣʠʩʴ ʩʠʥ ʽ ʜʦʥʴʢʘ. ʁʦʛʦ ʙʘʛʘʪʦʨʽʯʥʠʤ ʥʝʟʤʽʥʥʠʤ ʢʨʝʜʦʤ ʙʫʣʦ: çVouloir 

pour valoirè, ʱʦ ʦʟʥʘʯʘ̒ : çʏʦʛʦ ʟʘʙʘʞʘʻʰ, ʪʦʛʦ ʽ ʜʦʩʷʛʥʝʰè. 

ʇʽʩʣʷ ʧʝʨʰʠʭ ʧʫʙʣʽʢʘʮʽʡ ɾ.ɼʦʩʩʝ  ʟʥʘʯʥʝ ʢʦʣʦ  ʚʯʝʥʠʭ ʚ ʛʘʣʫʟʽ ʛʝʥʝʪʠʢʠ, 

ʽʤʫʥʦʣʦʛʽʾ ʽ ʛʝʤʘʪʦʣʦʛʽʾ ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʷʢʠʡ ʚ ʪʦʡ ʯʘʩ  ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʷ. ʊʘʢ, 

ʛʦʣʣʘʥʜʩʴʢʠʤ  ʜʦʩʣʽʜʥʠʢʦʤ van Rood ʚʠʜʽʣʠʚ ʧʝʨʰʫ ʩʠʩʪʝʤʫ ʣʝʡʢʦʮʠʪʘʨʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ï ʛʨʫʧʫ 4 (4a, 4b). ʇʨʠʧʫʱʝʥʥʷ van Rood ʚʽʜʥʦʩʥʦ ʜʚʦʭʘʣʝʣʴʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ. ʄʽʞʥʘʨʦʜʥʽ 

ʢʦʦʧʝʨʘʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʯʘʣʠʩʷ ʟ 1964 ʨʦʢʫ ʽ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ 

ʢʦʨʦʪʢʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʟʥʘʥʴ ʚʽʜʥʦʩʥʦ ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʽʾ ʽ ʛʝʥʦʤʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ  HLA. ʅʘ ʩʴʦʛʦʜʥʽ ʜʘʥʘ ʩʠʩʪʝʤʘ ʻ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʦʶ ʽ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʶ ʥʝ ʪʽʣʴʢʠ ʫ ʣʶʜʠʥʠ, ʘʣʝ ʽ ʫ ʪʚʘʨʠʥ. ʇʨʠ ʚʨʫʯʝʥʥʽ ɾ.ɼʦʩʩʝ 

ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ, ʚʯʝʥʠʡ ʟʘʟʥʘʯʠʚ, ʱʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʷʩʢʨʘʚʠʤ 

ʧʨʠʢʣʘʜʦʤ  ʩʚʽʪʦʚʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʥʘʚʽʪʴ ʧʘʪʝʥʪʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʝʟʫʣʴʪʘʪʠ. ɹʫʣʠ 

ʩʪʚʦʨʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʤʽʞʥʘʨʦʜʥʽ ʧʨʦʛʨʘʤʠ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʩʠʩʪʝʤʠ HLA ʟ 

ʦʙʦʚôʟʢʦʚʠʤ ʦʙʛʦʚʦʨʝʥʥʷʤ ʥʘ ʨʦʙʦʯʠʭ ʥʘʨʘʜʘʭ. ɼʦ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʟʘʣʫʯʝʥʽ 

ɸʤʝʨʠʢʘʥʩʴʢʘ, ɹʨʠʪʘʥʩʴʢʘ, ʌʨʘʥʮʫʟʴʢʘ ʩʧʽʣʴʥʦʪʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʪʘ 

ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʘ ʪʘʢʦʞ ɭʚʨʦʧʝʡʩʴʢʘ ʬʝʜʝʨʘʮʽʷ ʽʤʫʥʦʛʝʥʝʪʠʢʽʚ.  
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ɹʘʟʦʶ ʜʣʷ ʧʨʦʛʨʝʩʫ ʫ ʮʽʡ ʥʘʫʮʽ ʻ ʧʝʨʰ ʟʘ ʚʩʝ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʘʥʽʰʝ ʽ ʦʩʦʙʣʠʚʦ ʟʥʦʚ ʦʜʝʨʞʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʃʘʚʠʥʘ ʬʘʢʪʽʚ, ʤʝʪʦʜʽʚ, ʘʨʩʝʥʘʣ ʽʤʫʥʦʘʢʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʠʡ 

ʨʦʟʰʠʨʶʻʪʴʩʷ, ʽʥʪʝʨʝʩ ʢʣʽʥʽʮʠʩʪʽʚ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ ʜʦ ʽʤʫʥʦʛʝʥʝʪʠʢʠ 

ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʮʽʥʢʠ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʬʘʢʪʽʚ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʽʤʫʥʦʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʪʘʢ ʽ ʜʦ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʽʤʫʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʧʘʪʦʣʦʛʽʾ. 

ɯʤʫʥʦʛʝʥʝʪʠʢʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʷʢ ʟ ʽʤʫʥʦʣʦʛʽʻʶ, ʪʘʢ ʽ ʟ ʛʝʥʝʪʠʢʦʶ. ɺʦʥʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʰʚʠʜʢʦ ʧʨʦʛʨʝʩʫʶʯʠʭ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʦʛʦ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʙʽʦʣʦʛʽʯʥʫ 

ʥʘʫʢʫ, ʚʩʽ ʨʦʟʜʽʣʠ ʷʢʦʾ ʧʨʦʥʠʟʫʶʪʴ ʧʨʘʢʪʠʯʥʫ ʽ ʪʝʦʨʝʪʠʯʥʫ ʤʝʜʠʮʠʥʫ. ɿ 

ʩʫʯʘʩʥʠʭ ʧʦʟʠʮʽʡ ʚʦʥʘ ʨʦʟʢʨʠʚʘʻ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʘ ʪʘʢʦʞ ʪʘʢʠʭ ʟʘʛʘʣʴʥʦ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ ʟʘʧʘʣʝʥʥʷ, ʨʝʛʝʥʝʨʘʮʽʷ, 

ʧʨʦʣʠʬʝʨʘʮʽʷ, ʤʝʪʘʧʣʘʟʽʷ ʽ ʩʢʣʝʨʦʟ (ʩʢʣʝʨʦʛʝʥʝʟ). ʇʠʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ 

ʤʝʜʠʮʠʥʠ: ʧʨʦʙʣʝʤʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ, ʦʥʢʦʣʦʛʽʾ ʽ ʛʝʤʘʪʦʣʦʛʽʾ, 

ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ ʽʤʫʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʧʘʪʦʣʦʛʽʷ ʚʘʛʽʪʥʠʭ ʽ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʪʘ ʨʷʜ ʽʥʰʠʭ ʟʘʜʘʯ, ʻ ʩʪʠʤʫʣʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʛʝʥʝʪʠʢʠ.  

ɻʦʣʦʚʥʠʡ ʽ ʧʝʨʰʠʡ ʧʨʠʥʮʠʧ ʚʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʤʝʪʦʜʽʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʩʠʩʪʝʤʦʪʝʭʥʽʢʠ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʎʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʽʚ. ɹʫʜʴ-ʷʢʠʡ ʚʧʣʠʚ ʥʘ 

ʬʫʥʢʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ (ʘʥʪʠʛʝʥʥʠʡ, ʛʦʨʤʦʥʘʣʴʥʠʡ, ʜʽʷ ʩʪʨʝʩ-ʬʘʢʪʦʨʽʚ ʽ ʪ. 

ʽʥ.) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ, ʩʠʩʪʝʤʥʦʶ ʨʝʘʢʮʽʻʶ ʽʤʫʥʽʪʝʪʫ. 

 

 

 

 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʽʤʫʥʽʪʝʪʫ ʚ ʦʨʛʘʥʟ̔ʤʽ ʚʥʽʩ ʄʝʯʥʠʢʦʚ ɯ.ɯ.  

- ʨʦʩʽʡʩʴʢʠʡ ʤʽʢʨʦʙʽʦʣʦʛ ʽ ʧʘʪʦʣʦʛ, ʷʢʠʡ ʦʜʝʨʞʘʚ ʫ 1908ʨ. ʅʦʙʝʣʽʚʩʴʢʫ 

ʧʨʝʤʽʶ ʟ ʬʽʟʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ (ʨʘʟʦʤ ʟ ʇ.ɽʨʣʠʭʦʤ) ʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʠ 

ʽʤʫʥʽʪʝʪʫ. ɺʽʥ ʥʘʨʦʜʠʚʩʷ ʫ ʩ. ɯʚʘʥʽʚʢʘ ʧʦʙʣʠʟʫ ʍʘʨʢʦʚʘ. ʋ 1864 ʟʘʢʽʥʯʠʚ 

ʍʘʨʢʽʚʩʢɹʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʩʪʘʞʫʚʘʚʩʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ɻʽʩʩʝʥʘ, ɻʝʪʪʽʥʛʝʥʘ ʽ 

ʄʶʥʭʝʥʘ, ʚʠʚʯʘʚ ʝʤʙʨʽʦʣʦʛʽʶ ʚ ɯʪʘʣʽʾ. 

http://www.krugosvet.ru/articles/36/1003623/1003623a1.htm
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ʋ 1868 ʟʘʭʠʩʪʠʚ ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʫ ʇʝʪʝʨʙʫʨʟʴʢʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ. ʋ 1870ï1882 ʙʫʚ ʧʨʦʬʝʩʦʨʦʤ ʟʦʦʣʦʛʽʾ ʅʦʚʦʨʦʩʽʡʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʆʜʝʩʽ; ʫʩʧʽʰʥʦ ʩʧʦʣʫʯʘʚ ʚʠʢʣʘʜʘʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʥʘʫʢʦʚʦʶ 

ʨʦʙʦʪʦʶ. ʋ 1886 ʦʨʛʘʥʽʟʫʚʘʚ (ʨʘʟʦʤ ʟ ʄ.ʌ.ɻʘʤʘʣʽʻʶ) ʧʝʨʰʫ ʚ ʈʦʩʽʾ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʫ ʩʪʘʥʮʽʶ. ʋ 1887 ʧʝʨʝʾʭʘʚ ʜʦ ʇʘʨʠʞʫ, ʫ 1888 ʧʨʠʡʥʷʚ 

ʟʘʧʨʦʰʝʥʥʷ ʃ.ʇʘʩʪʝʨʘ ʦʯʦʣʠʪʠ ʣʘʙʦʨʘʪʦʨʽʶ ʚ ʡʦʛʦ ʽʥʩʪʠʪʫʪʽ. ɿ 1905 ï 

ʟʘʤʽʩʥʠʢ ʜʠʨʝʢʪʦʨʘ ʮʴʦʛʦ ʽʥʩʪʠʪʫʪʫ.  

ʇʝʨʰʽ ʨʦʙʦʪʠ ʄʝʯʥʠʢʦʚʘ ʧʨʠʩʚʷʯʝʥʽ ʟʦʦʣʦʛʽʾ ʙʝʟʭʨʝʙʝʪʥʠʭ (ʛʫʙʦʢ ʽ 

ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʭ), ʝʚʦʣʶʮʽʡʥʦʾ ʝʤʙʨʽʦʣʦʛʽʾ. ɺʯʝʥʠʡ ʨʦʟʨʦʙʠʚ ʪʝʦʨʽʶ 

ʧʦʭʦʜʞʝʥʥʷ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʪʝʦʨʽʶ ʬʘʛʦʮʠʪʝʣʽ), ʚʠʷʚʠʚ ʷʚʠʱʝ 

ʬʘʛʦʮʠʪʦʟʫ ï ʘʢʪʠʚʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʯʘʩʪʦʢ ʽ ʞʠʚʠʭ ʢʣʽʪʠʥ ʦʜʥʦʢʣʽʪʠʥʥʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ ʯʠ ʦʩʦʙʣʠʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ï ʬʘʛʦʮʠʪʘʤʠ (ʪʘʢʠʤʠ ʢʣʽʪʠʥʘʤʠ ʻ, 

ʥʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʪʠʧʠ ʣʝʡʢʦʮʠʪʽʚ). ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʬʘʛʦʮʠʪʦʟʫ ʨʦʟʨʦʙʠʚ 

ʪʝʦʨʽʶ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʟʘʧʘʣʝʥʥʷ.  

ʊʝʦʨʽʷ ʬʘʛʦʮʠʪʝʣʽ- ʛʽʧʦʪʝʟʘ ʧʦʭʦʜʞʝʥʥʷ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʪʚʘʨʠʥ, 

ʟʛʽʜʥʦ ʷʢʦʾ, ʚʠʭʽʜʥʦʶ ʬʦʨʤʦʶ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʻ ʛʽʧʦʪʝʪʠʯʥʘ ʪʚʘʨʠʥʘ - 

ʬʘʛʦʮʠʪʝʣʘ (ʘʙʦ ʧʘʨʝʥʭʽʤʝʣʘ). ʌʘʛʦʮʠʪʝʣʘ ʩʢʣʘʜʘʻʪʴʩʷ (ʧʦʜʽʙʥʦ ʜʦ ʣʠʯʠʥʢʠ 

ʩʫʯʘʩʥʠʭ ʥʠʞʯʠʭ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ - ʧʘʨʝʥʭʽʤʫʣʽ) ʟ ʰʘʨʫ ʧʦʚʝʨʭʥʝʚʠʭ ʢʣʽʪʠʥ 

- ʝʢʪʦʜʝʨʤʠ, ʘʙʦ ʢʽʥʦʙʣʘʩʪʘ, ʽ ʚ ʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʥʦʾ ʤʘʩʠ - ʧʘʨʝʥʭʽʤʠ, ʘʙʦ 

ʬʘʛʦʮʠʪʦʙʣʘʩʪʘ. ʂʽʥʦʙʣʘʩʪ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʦʙʤʝʞʝʥʥʷ, ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʤʽʥʫ ʽ 

ʨʫʭʫ; ʬʘʛʦʮʠʪʦʙʣʘʩʪ - ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙʤʽʥʫ, ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ 

 

ʄʝʯʥʠʢʦʚ ɯ.ɯ. 

(3 (15 ʪʨʘʚʥʷ)1845 ï 2 

(15)ʯʝʨʚʥʷ 1916) 
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ʪʨʘʚʣʝʥʥʷ. ɿ ʢʽʥʦʙʣʘʩʪʘ ʽ ʬʘʛʦʮʠʪʦʙʣʘʩʪʘ ʧʽʜ ʯʘʩ ʝʚʦʣʶʮʽʾ ʚʠʥʠʢʣʠ ʚʩʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʪʢʘʥʠʥ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʪʚʘʨʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

 ʌʘʛʦʮʠʪʦʟʦʤ ʥʘʟʠʚʘʶʪʴ ʧʨʦʮʝʩ ʘʢʪʠʚʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʽ ʧʦʛʣʠʥʘʥʥʷ 

ʞʠʚʠʭ ʽ ʥʝʞʠʚʠʭ ʯʘʩʪʦʢ ʦʜʥʦʢʣʽʪʠʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʘʙʦ ʦʩʦʙʣʠʚʠʤʠ 

ʢʣʽʪʠʥʘʤʠ (ʬʘʛʦʮʠʪʘʤʠ) ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʪʚʘʨʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʗʚʠʱʝ ʌ. 

ʙʫʣʦ ʚʽʜʢʨʠʪʝ ʄʝʯʥʠʢʦʚʠʤ, ʷʢʠʡ ʧʨʦʩʪʝʞʠʚ ʡʦʛʦ ʝʚʦʣʶʮʽʶ ʽ ʚʠʷʚʠʚ ʨʦʣʴ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʟʘʭʠʩʥʠʭ ʨʝʘʢʮʽʷʭ ʦʨʛʘʥʽʟʤʫ ʚʠʱʠʭ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ, ʛʦʣ. 

ʯʠʥʦʤ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ ʪʘ ʽʤʫʥʽʪʝʪʫ. ɺʝʣʠʢʫ ʨʦʣʴ ʬʘʛʦʮʠʪʦʟ ʚʽʜʽʛʨʘʻ ʧʨʠ 

ʟʘʛʦʻʥʥʽ ʨʘʥ. ɿʜʘʪʥʽʩʪʴ ʟʘʭʦʧʣʶʚʘʪʠ ʽ ʧʝʨʝʪʨʘʚʣʶʚʘʪʠ ʯʘʩʪʢʠ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ 

ʭʘʨʯʫʚʘʥʥʷ ʧʨʠʤʽʪʠʚʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʋ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʪʘʢʘ ʟʜʘʪʥʽʩʪʴ 

ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʡʰʣʘ ʜʦ ʦʢʨʝʤʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥ, ʩʧʦʯʘʪʢʫ ʪʨʘʚʥʠʤ, ʘ 

ʧʦʪʽʤ - ʜʦ ʦʩʦʙʣʠʚʠʭ ʢʣʽʪʠʥ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʋ ʣʶʜʠʥʠ ʽ ʩʩʘʚʮʽʚ 

ʘʢʪʠʚʥʠʤʠ ʬʘʛʦʮʠʪʘʤʠ ʻ ʥʝʡʪʨʦʬʽʣʠ (ʤʽʢʨʦʬʘʛʘ, ʯʠ ʩʧʝʮ. ʣʝʡʢʦʮʠʪʠ) ʢʨʦʚʽ ʽ 

ʢʣʽʪʠʥʠ ʨʝʪʠʢʫʣʦ-ʝʥʜʦʪʝʣʽʘʣʲʥʦʾ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʴ ʥʘ ʘʢʪʠʚʥʽ 

ʤʘʢʨʦʬʘʛʠ. ʅʝʡʪʨʦʬʽʣʠ ʬʘʛʦʮʠʪʫʶʪʴ ʜʨʽʙʥʽ ʯʘʩʪʢʠ (ʙʘʢʪʝʨʽʾ ʽ ʪ. ʧ.), 

ʤʘʢʨʦʬʘʛʠ ʟʜʘʪʥʽ ʧʦʛʣʠʥʘʪʠ ʢʨʫʧʥʽʰʽ ʯʘʩʪʢʠ (ʤʝʨʪʚʽ ʢʣʽʪʠʥʠ, ʾʭ ʷʜʨʘ ʘʙʦ 

ʬʨʘʛʤʝʥʪʠ ʽ ʪ. ʧ.). ʄʘʢʨʦʬʘʛʠ ʟʜʘʪʥʽ ʪʘʢʦʞ ʥʘʢʦʧʠʯʫʚʘʪʠ ʥʝʛʘʪʠʚʥʦ 

ʟʘʨʷʜʞʝʥʽ ʯʘʩʪʢʠ ʙʘʨʚʥʠʢʽʚ ʽ ʢʦʣʦʾʜʥʠʭ ʨʝʯʦʚʠʥ. ʇʦʛʣʠʥʘʥʥʷ ʜʨʽʙʥʠʭ 

ʢʦʣʦʾʜʥʠʭ ʯʘʩʪʦʢ ʥʘʟʠʚʘʶʪʴ ʫʣʴʪʨʘʬʘʛʦʮʠʪʦʟʦʤ, ʘʙʦ ʢʦʣʣʦʽʜʦʧʝʢʩʽʻʶ. 

ʌʘʛʦʮʠʪʦʟ ʧʦʪʨʝʙʫʻ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʽ ʧʦʚ'ʷʟʘʥʠʡ ʧʝʨʰ ʟʘ ʚʩʝ ʟ ʘʢʪʠʚʥʽʩʪʶ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʦʾʜʽʚ - ʣʽʟʦʩʦʤ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʣʽʪʠʯ. ʬʝʨʤʝʥʪʽʚ. ʇʽʜ ʯʘʩ ʬʘʛʦʮʠʪʦʟʫ ʨʦʟʨʽʟʥʷʶʪʴ 

ʜʝʢʽʣʴʢʘ ʩʪʘʜʽʡ. ʅʘ ʧʦʯʘʪʢʫ ʯʘʩʪʢʘ, ʱʦ ʬʘʛʦʮʠʪʫʻʪʴʩʷ  ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ 

ʢʣʪ̔ʠʥʥʦʾ ʤʝʤʙʨʘʥʠ, ʷʢʘ ʧʦʪʽʤ ʦʙʚʦʣʽʢʘʻ ʾʾ ʪʘ ʫʪʚʦʨʶʻ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʝ 

ʪʽʣʴʮʝ - ʬʘʛʦʩʦʤʫ. ɿ ʦʪʦʯʫʶʯʫʭ ʣʽʟʦʩʦʤ ʫ ʬʘʛʦʩʦʤʫ ʧʦʪʨʘʧʣʷʶʪʴ ʛʽʜʨʦʣʽʪʠʯʥʽ 

ʬʝʨʤʝʥʪʠ, ʷʢʽ ʧʝʨʝʪʨʘʚʣʶʶʪʴ ʬʘʛʦʮʠʪʫʶʯʫ ʯʘʩʪʢʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʟ.-ʭʽʤ. 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʪʘʥʥʴʦʾ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʠʤ ʯʠ ʥʝʧʦʚʥʠʤ. 

ɺʩʽ ʽʤʫʥʦʣʦʛʽʯʥʽ ʬʝʥʦʤʝʥʠ ʻ ʥʘʩʣʽʜʢʦʤ ʛʦʣʦʚʥʠʭ ʬʫʥʢʮʽʡ ʽʤʫʥʽʪʝʪʫ ï 

ʦʭʦʨʦʥʠ ʩʪʽʡʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʤʫ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 
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ʞʠʪʪʷ ʽʥʜʠʚʽʜʫʫʤʘ ʚʽʜ ʚʩʴʦʛʦ ʛʝʥʝʪʠʯʥʦ ʯʫʞʦʨʽʜʥʦʛʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʠ 

ʧʦʭʦʜʞʝʥʥʷ. ɺ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʽʤʫʥʽʪʝʪ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ ʟ ʙʦʢʽʚ 

ʻʜʠʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʫ ʟʙʝʨʝʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. ʉʧʘʜʢʦʚʽʩʪʴ 

ʦʭʦʨʦʥʷʻ ʾʾ ʚ ʨʷʜʫ ʧʦʢʦʣʽʥʴ, ʽʤʫʥʽʪʝʪ ï ʧʨʦʪʷʛʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʞʠʪʪʷ 

ʦʨʛʘʥʽʟʤʫ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʠʟʥʘʯʝʥʴ ʽʤʫʥʦʛʝʥʝʪʠʢʠ. ʍ. ʌʴʶʜʝʥʙʝʨʛ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ 

ʫ 1975 ʨ. ʚʚʘʞʘʚ, ʱʦ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʻ ʛʘʣʫʟʟʶ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʽʡ ʩʧʘʜʢʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʽʥʜʠʚʽʜʫʫʤʽʚ, ʘʙʦ ʛʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ, ʚʠʚʯʘʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ. ɼʚʘ ʽʥʰʠʭ ʘʚʪʦʨʠ, ʂʣʫʩ ʽ ɼʞʝʣʣ (1967 ʨ.) 

ʚʠʟʥʘʯʘʶʪʴ ʮʝʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʯʥʦʾ ʭʽʤʽʯʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʩʠʨʦʚʘʪʦʢ ʜʣʷ ʘʥʘʣʽʟʫ ʛʝʥʝʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʽʥʜʠʚʽʜʫʫʤʘʤʠ ʽ ʬʽʣʦʛʝʥʝʪʠʯʥʠʭ  ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʚʠʜʘʤʠ. ʅʘʡʙʽʣʴʰ 

ʫʟʘʛʘʣʴʥʝʥʠʤ ʚʚʘʞʘʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʈ.ɺ. ʇʝʪʨʦʚʘ (1976), ʟʛʽʜʥʦ ʷʢʦʛʦ 

ñʩʫʯʘʩʥʘ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʚʠʚʯʘʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫʩʧʘʜʢʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽ ʨʦʣʴ ʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʟʜʽʡʩʥʝʥʥʽ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡò. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ: 

¶ ʦʧʠʩʘʪʠ ʯʠʩʝʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʛʦʣʦʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

ʫ ʣʶʜʠʥʠ ʽ ʤʠʰʽ ʽ ʧʦʢʘʟʘʪʠ ʽʩʥʫʚʘʥʥʷ ʛʦʤʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʫ ʜʝʢʽʣʴʢʦʭ 

ʽʥʰʠʭ ʚʠʜʽʚ ʩʩʘʚʮʽʚ; 

¶ ʚʠʷʚʠʪʠ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

ʎʽ ʨʦʙʦʪʠ, ʷʢʽ ʨʦʟʧʦʯʘʣʠʩʷ ʷʢ ʽʤʫʥʦʣʦʛʽʯʥʽ ʥʝ ʪʽʣʴʢʠ ʟʘ ʤʝʪʦʜʘʤʠ, ʘʣʝ ʡ ʟʘ 

ʮʽʣʷʤʠ ʟʘʙʝʟʧʝʯʠʣʠ ʥʝʦʮʽʥʝʥʥʫ ʧʨʘʢʪʠʯʥʫ ʚʽʜʜʘʯʫ ʽ ʟʘʨʘʟ ʻ ʪʘʢʦʞ ʜʫʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʩʫʯʘʩʥʦʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʛʝʥʝʪʠʢʠ. ɰʭ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʟʦʢʨʝʤʘ, ʽʩʥʫʚʘʥʥʷ ʫ ʚʠʱʠʭ ʪʚʘʨʠʥ ʜʫʞʝ ʩʢʣʘʜʥʠʭ, 

ʚʠʢʣʶʯʥʦ ʧʦʣʽʤʦʨʬʥʠʭ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ 

ʚʝʣʠʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʽʣʢʦʚʠʭ ʛʦʤʦʣʦʛʽʚ. 

ʇʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʙʫʜʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʫʷʚʣʝʥʴ ʧʨʦ 

ʦʨʛʘʥʽʟʘʮʽʶ ʛʝʥʦʤʫ, ʪʦʥʢʫ ʙʫʜʦʚʫ ʩʢʣʘʜʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʣʦʢʫʩʽʚ ʽ ʨʝʛʫʣʷʮʽʶ 

ʘʢʪʠʚʥʦʩʪʽ ʛʝʥʽʚ ʝʫʢʘʨʽʦʪ. ʋ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ ʟʥʘʯʝʥʥʷ 
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ʥʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʤʦʣʝʢʫʣʷʨʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʚ ʥʘʩʣʽʜʦʢ ʷʢʠʭ ʥʝ ʪʽʣʴʢʠ 

ʦʜʝʨʞʘʥʽ ʧʨʷʤʽ ʜʦʢʘʟʠ ʫʯʘʩʪʽ ʜʚʦʭ ʨʽʟʥʠʭ ʛʝʥʽʚ (ʢʦʥʩʪʘʥʪʥʦʛʦ ʽ 

ʚʘʨʽʘʙʝʣʴʥʦʛʦ) ʫ ʢʦʜʫʚʘʥʥʽ ʦʜʥʦʛʦ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ, 

ʘʣʝ ʡ ʧʦʢʘʟʘʥʘ ʧʽʜ ʨʦʟʜʽʣʴʥʽʩʪʴ ʚʘʨʽʘʙʝʣʴʥʦʛʦ ʛʝʥʘ ʥʘ ʧʨʦʩʪʦʨʦʚʦ ʚʽʜʜʘʣʝʥʽ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʛʝʥʥʽ ʩʝʛʤʝʥʪʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʜʦʟʨʽʚʘʥʥʷ 

ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. 

 ɺʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʤʽʥʣʠʚʽʩʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ 

ʯʽʪʢʦ ʩʧʘʜʢʦʚʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʘʥʪʠʛʝʥʽʚ. ʄʘʡʞʝ ʢʦʞʥʠʡ ʫʩʧʽʭ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʷʢ ʫ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʧʣʘʥʽ ʫ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ 

ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤ ʘʥʪʠʛʝʥʽʚ ï ʧʨʝʜʤʝʪʘ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʘ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʨʦʮʝʩʽ ʚʠʷʚʣʝʥʥʷ ʘʥʘʣʽʟʫ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʙʘʟʠʩʥʘ ʽʤʫʥʦʛʝʥʝʪʠʯʥʘ ʬʝʥʦʤʝʥʦʣʦʛʽʷ, ʷʢʘ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʽ 

ʜʦʜʘʪʢʽʚ, ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ ʷʢ ʮʝ ʚʽʜʙʫʣʦʩʷ ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʦʣʦʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

 ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʪʘʢʩʦʥʽʚ ʩʩʘʚʮʽʚ 

ʜʦʟʚʦʣʠʪʴ ʥʝ ʪʽʣʴʢʠ ʨʦʟʰʠʨʠʪʠ ʽ ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʧʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʣʶʜʠʥʠ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ, ʘʣʝ ʡ ʤʦʞʣʠʚʦ ʨʦʟʢʨʠʪʠ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ʆʯʝʚʠʜʥʘ ʪʘʢʦʞ ʜʦʮʽʣʴʥʽʩʪʴ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʠʜʽʚ, ʷʢʽ ʻ ʦʙôʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ. ɺ ʧʣʝʤʽʥʥʦʤʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʨʫʧ ʢʨʦʚʽ ʚ ʛʝʥʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʪʘ ʩʝʣʝʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, 

ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʡʥʦʾ ʽ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʣʽ ʧʦʣʽʤʦʨʬʽʟʤʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʽʤʫʥʦʛʝʥʝʪʠʯʥʘ ʦʮʽʥʢʘ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʛʝʥʦʬʦʥʜʫ ʧʦʨʽʜ ʽ ʩʪʘʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʚʦʜʷʪʴ ʤʦʥʽʪʦʨʠʥʛ ʤʽʞ- ʪʘ ʚʥʫʪʨʽʰʥʴʦʧʦʨʦʜʥʦʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʦʧʫʣʷʮʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʟʘ ʩʠʩʪʝʤʘʤʠ ʛʨʫʧ 
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ʢʨʦʚʽ ʪʘ ʘʥʘʣʽʟʫʶʪʴ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʪʚʘʨʠʥ.  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʪʘʥʦʚʣʝʥʥʷ ʽʤʫʥʦʛʝʥʝʪʠʢʠ  ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʻʜʠʥʦʾ  ʤʽʞʥʘʨʦʜʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʘʥʪʠʛʝʥʽʚ HLA ʥʘ ʦʩʥʦʚʽ 

ʧʦʨʽʚʥʷʥʥʷ ʘʥʪʠʛʝʥʽʚ, ʷʢʽ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʚ ʨʽʟʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʩʚʽʪʫ. ʎʝʡ ʝʪʘʧ 

ʙʫʚ ʟʘʚʝʨʰʝʥʠʤ ʚ 1967 ʨʦʮʽ ʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʧʨʠʣʶʜʥʝʥʽ ʥʘ ʋʦʨʢʰʦʧʽ ʚ 

ʊʫʨʽʥʽ. ɺ ʛʝʥʝʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʘʥʠʡ ʝʪʘʧ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʱʝ ʪʦʤʫ, 

ʱʦ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʽʪʢʽ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʘʥʪʠʛʝʥʠ, ʷʢʽ  ʚʽʜʢʨʠʣʠ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʫʩʽʭ ʧʦʧʫʣʷʮʽʷʭ ʩʚʽʪʫ. 

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʩʥʦʚʥʘ ʛʝʥʝʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʥʦʩʥʦ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʚʤʽʱʝʥʘ ʚ  ʦʜʥʦʤʫ ʣʦʢʫʩʽ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 

ʦʜʥʽʡ ʧʘʨʽ ʘʫʪʦʩʦʤʥʠʭ ʭʨʦʤʦʩʦʤ, ʘ ʩʘʤ ʣʦʢʫʩ ʦʪʨʠʤʘʚ ʥʘʟʚʫ Human 

Leukocyte A-system. ʇʦʚʥʠʡ ʩʠʤʚʦʣ ʘʣʝʣʴʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ HLA 

ʢʦʤʧʣʝʢʩʫ,ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 3 ʢʦʤʧʦʥʝʥʪʽʚ: ʦʙ ʦʟʥʘʯʝʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ; ʩʠʤʚʦʣʫ 

ʩʫʙʣʦʢʫʩʘ; ʥʦʤʝʨʘ ʩʘʤʦʛʦ ʘʥʪʠʛʝʥʫ. 

ɺʠʨʽʰʝʥʥʷ ʝʪʘʧʥʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ  ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʛʝʥʝʪʠʢʠ 

ʥʝʚʽʜô̒ ʤʥʦ  ʧʦʚô̫ ʟʘʥʝ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʤʽʞʥʘʨʦʜʥʠʭ Histocompatibility 

Workshops, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʤʘʚ ʩʚʦʶ ʤʝʪʫ ʽ ʧʨʦʛʨʘʤʫ: ʧʦʨʽʚʥʷʥʥʷ ʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʤʝʪʦʜʽʚ ʛʽʩʪʦʪʠʧʫʚʘʥʥʷ; ʦʬʽʮʽʘʣʴʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʥʦʤʝʥʢʣʘʪʫʨʠ HLA; ʫʪʦʯʥʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʤʦʜʝʣʽ HLA; ʩʪʚʦʨʝʥʥʷ ʨʦʟʜʽʣʫ 

ʧʦʧʫʣʷʮʽʡʥʦʾ ʛʝʥʝʪʠʢʠ; ʨʦʟʨʦʙʢʘ ʘʩʧʝʢʪʫ HLA ʽ ʭʚʦʨʦʙʠ ï ʮʝ ʜʦʩʠʪʴ 

ʥʝʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʟʘʚʜʘʥʴ ʮʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʨʘʜ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʪʽʣʝʥʥʷ ʥʦʚʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʦ ʤʦʞʣʠʚʦʩʪʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʣʝʣʝʡ ʽ ʦʢʨʝʤʠʭ ʛʝʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 

ʛʝʥʦʤʥʦʾ ɼʅʂ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʦ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʜʣʷ ʘʣʝʣʴʥʠʭ 

ʛʝʥʽʚ ʽ ʧʽʜʭʦʜʽʚ ʜʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʝʨʦʪʠʧʽʚ ʽ ʛʝʥʦʪʠʧʽʚ HLAʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʝ ʛʽʩʪʦʪʠʧʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʧʽʜʥʷʪʠ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ʜʠʬʝʨʝʥʮʽʡʥʫ 

ʜʽʘʛʥʦʩʪʠʢʫ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʧʝʚʥʠʤ ʯʠʥʦʤ ʧʦʚô̫ ʟʘʥʽ ʟ ʛʝʥʝʪʠʯʥʦʶ 
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ʩʭʠʣʴʥʽʩʪʶ  ʩʘʤʝ ʜʦ   ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘʙʦ ʟ ʛʝʥʝʪʠʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ 

ʜʦ ʨʦʟʣʘʜʽʚ ʚ ʽʤʫʥʦʧʦʝʟʽ, ʷʢʠʡ ʻ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ ʩʫʙʩʪʨʘʪʦʤ  ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʥʦʚʠʡ ʨʽʚʝʥʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʛʝʥʦʪʠʧʫ ʜʦʥʦʨʘ-ʨʝʮʠʧʽʻʥʪʘ ʧʨʠ ʩʝʣʝʢʮʽʾ ʩʫʤʽʩʥʠʭ ʧʘʨ ʜʣʷ ʘʣʦʛʝʥʥʦʾ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ. ʅʦʚʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʚʽʜʢʨʠʪʪʶ ʥʦʚʠʭ ʛʝʥʽʚ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʪʘ 

ʚʠʟʥʘʯʝʥʥʶ ʤʽʩʮʷ, ʷʢʝ ʚʦʥʠ ʟʘʡʤʘʶʪʴ ʚ ʤʝʭʘʥʽʟʤʘʭ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʣʶʜʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʷʢ ʥʘʫʢʘ  ʥʘ 

ʩʴʦʛʦʜʥʽ ʩʢʣʘʜʘʻ  ʜʠʥʘʤʽʯʥʠʡ ʘʩʧʝʢʪ ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ, ʷʢ 

ʧʨʠʯʠʥʦ ʱʽʣʴʥʦ ʧʦʚô̫ ʟʘʥʠʭ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ.  

 

 

 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

 

1. ʑʦ ʦʟʥʘʯʘʻ ʪʝʨʤʽʥ ñʽʤʫʥʦʛʝʥʝʪʠʢʘò? 

2. ʑʦ ʚʠʚʯʘʻ ʽʤʫʥʦʛʝʥʝʪʠʢʘ? 

3. ʗʢʽ ʚʽʜʢʨʠʪʪʷ ʜʘʣʠ ʧʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʛʝʥʝʪʠʢʠ? 

4. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʟʚ'ʷʟʦʢ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʟ ʽʥʰʠʤʠ ʥʘʫʢʘʤʠ. 

5. ʍʪʦ  ʧʝʨʰʠʡ  ʽʜʝʥʪʠʬʽʢʫʚʘʚ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʘʥʪʠʛʝʥ? 

6. ʗʢʽ ʧʨʦʙʣʝʤʠ ʚʠʨʽʰʫʻ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʫ ʧʣʝʤʽʥʥʦʤʫ ʪʚʘʨʠʥʥʠʮʪʚʽ? 

7. ʅʘʟʚʽʪʴ ʩʫʯʘʩʥʽ ʥʘʧʨʷʤʢʠ ʽʤʫʥʦʛʝʥʝʪʠʢʠ. 
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ʈʆɿɼɯʃ ɯɯ 

       ɻʝʥʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʣʶʜʠʥʠ 

 

           2.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɯʩʪʦʨʠʯʥʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʽʾ, ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʩʧʘʜʢʦʚʦʛʦ 

ʥʘʩʣʽʜʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʟ  ʚʽʜʢʨʠʪʪʷ ʛʨʫʧʦʚʠʭ 

ʽʟʦʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ. ɺ 1901 ʨʦʮʽ ʃʘʡʥʜʰʪʝʡʥʝʨʦʤ ʽ ɺʽʥʝʨʦʤ ʙʫʣʘ 

ʚʽʜʢʨʠʪʘ ʧʝʨʰʘ ʛʝʥʝʪʠʯʥʘ ʩʠʩʪʝʤʘ ʢʨʦʚʽ ɸɺʆ,  ʟʘʚʜʷʢʠ ʯʦʤʫ ʢʣʘʩʠʯʥʘ 

ʽʤʫʥʦʣʦʛʽʷ ʦʪʨʠʤʘʣʘ ʥʦʚʠʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʥʘʧʨʷʤʦʢ  ʚ ʚʠʚʯʝʥʥʽ 

ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʯʫʞʝʨʽʜʥʽ ʘʛʝʥʪʠ 

ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ - ʥʘʫʢʘ ʧʨʦ ʽʟʦʘʥʪʠʛʝʥʠ ʽ ʘʥʪʠʪʽʣʘ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ɺʝʣʠʢʠʡ ʚʥʝʩʦʢ ʚ ʮʶ ʛʘʣʫʟʴ ʽʤʫʥʦʣʦʛʽʾ ʟʨʦʙʣʝʥʦ 

ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʯʝʥʠʤʠ, ʟʦʢʨʝʤʘ  ɯ.ɯ.ʄʝʯʥʽʢʦʚʠʤ, ʷʢʠʡ ʱʝ ʚ 1900 ʨʦʮʽ 

ʨʦʟʨʦʙʠʚ ʮʽʣʫ ʧʨʦʛʨʘʤʫ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʪʠʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʨʠʪʨʦʮʠʪʽʚ,  

ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ ʡʦʛʦ ʧʦʛʣʷʜ ʥʘ ʽʤʫʥʽʪʝʪ ʷʢ ʥʘ ʟʘʛʘʣʴʥʦ ʙʽʦʣʦʛʽʯʥʫ 

ʚʣʘʩʪʠʚʽʩʪʴ ʦʨʛʘʥʽʟʤʫ, ʘ ʥʝ ʷʢ ʦʢʨʝʤʫ ʬʫʥʢʮʽʶ ʟʘʭʠʩʪʫ ʚʽʜ ʽʥʬʝʢʮʽʾ. ʑʝ ʚ ʪʦʡ 

ʯʘʩ  ʚ ʡʦʛʦ ʣʘʙʦʨʘʪʦʨʽʾ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʝʨʰʽ ʩʧʝʮʠʬʽʯʥʽ ʩʠʨʦʚʘʪʢʠ ï 

ʘʥʪʠʣʝʡʢʦʮʠʪʘʨʥʽ. ʌʘʢʪʠʯʥʦ, ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʠ ʟʤʦʛʫ ʚʯʝʥʠʤ ʚʠʩʫʥʫʪʠ 

ʧʨʠʧʫʱʝʥʥʷ ʚʽʜʥʦʩʥʦ ʤʦʞʣʠʚʦʩʪʽ ʟʥʘʡʪʠ ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ, ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʢʘʪʝʛʦʨʽʾ ʢʣʽʪʠʥ. ɿ 1958 ʨʦʢʫ, ʢʦʣʠ ʬʨʘʥʮʫʟʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ɾ.ɼʦʩʩʝ ʚʽʜʢʨʠʚ ʽ 

ʦʧʠʩʘʚ ʧʝʨʰʠʡ ʘʥʪʠʛʝʥ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ Mac, ʧʦʯʘʣʘʩʴ ʥʦʚʘ ʥʘʫʢʦʚʘ ʝʧʦʭʘ 

ʢʣʘʩʠʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ -ʚʠʚʯʝʥʥʷ ʽʤʫʥʦʬʝʥʦʪʠʧʫ ʽ ʘʥʪʠʛʝʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ. ʉʘʤʝ ʟʘʚʜʷʢʠ  ʙʫʨʥʦʤʫ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʣʘʙʦʨʘʪʦʨʽʡ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, ʙʫʣʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʛʝʥʝʪʠʯʥʫ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʘʥʪʠʛʝʥʽʚ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʷʢʘ ʤʘʻ ʧʝʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ï ʢʦʞʥʠʡ ʟ ʛʝʥʽʚ, ʷʢʠʡ ʩʢʣʘʜʘʻ 

ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʤʘʻ ʩʚʦʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʥʘ 

ʢʣʽʪʠʥʥʽʡ ʤʝʤʙʨʘʥʽ ʫ ʚʠʛʣʷʜʽ ʘʥʪʠʛʝʥʘ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʟ ʧʝʚʥʦʶ 
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ʩʧʝʮʠʬʽʯʥʽʩʪʶ. ɹʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʥʦʚʽ ʘʩʧʝʢʪʠ ʤʝʭʘʥʽʟʤʽʚ ʘʥʪʠʛʝʥʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʥʝʢʦʤʽʪʦʚʘʥʠʭ ʽ ʯʘʩʪʢʦʚʦ ʢʦʤʽʪʦʚʘʥʠʭ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ, ʱʦ ʘʥʪʠʛʝʥʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʬʦʨʤʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʨʦʚʽ, ʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʽ ʥʘ ʚʩʽ ʽʥʰʽ 

ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ, ʥʘʧʨʠʢʣʘʜ ʩʧʝʨʤʘʪʦʟʦʾʜʠ, ʩʠʨʦʚʘʪʢʦʚʽ ʙʽʣʢʠ, ʩʝʢʨʝʪʠ. 

ʊʦʤʫ, ʦʙʤʝʞʫʚʘʪʠ ʧʦʥʷʪʪʷ ʘʥʪʠʛʝʥʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ 

ʚʠʢʣʶʯʥʦ  Ăʛʨʫʧʘʤʠ ʢʨʦʚʽò ʥʝ ʻ ʪʦʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʮʴʦʛʦ ʷʚʠʱʘ. 

ʅʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʚʠʜʦʚʦʾ ʙʽʦʭʽʤʽʯʥʦʾ  ʘʥʪʠʛʝʥʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʧʨʠʪʘʤʘʥʥʝ ʥʝ ʪʽʣʴʢʠ  ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ʎʝ ʷʚʠʱʝ ʤʘʻ ʟʘʛʘʣʴʥʦ ʙʽʦʣʦʛʽʯʥʠʡ 

ʭʘʨʘʢʪʝʨ. ɸʥʪʠʛʝʥʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʚʠʜʫ ʩʚʽʜʯʘʪʴ, ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʧʨʦ 

ʪʝ, ʱʦ ʩʘʤʽ ʚʠʜʠ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʝʚʦʣʶʮʽʡʥʦ ʫ ʚʽʜʥʦʰʝʥʥʽ ʩʚʦʻʾ 

ʙʽʦʭʽʤʽʯʥʦʾ ʘʥʪʠʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʪʚʦʨʶʶʯʠ ʚʝʣʠʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʭ ʘʥʪʠʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʄʠ ʥʝ ʤʘʻʤʦ ʧʽʜʩʪʘʚ ʜʣʷ 

ʩʫʤʥʽʚʽʚ ʚ ʪʦʤʫ, ʱʦ ʧʨʠʯʠʥʦʶ ʩʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʭ   ʙʽʦʭʽʤʽʯʥʠʭ  

ʦʟʥʘʢ ʘʥʪʠʛʝʥʥʠʭ  ʩʪʨʫʢʪʫʨ ʻ ʯʠʥʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʽʜ ʚʧʣʠʚʦʤ 

ʦʩʪʘʥʥʽʭ ʩʢʣʘʜʘʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʥʪʠʛʝʥʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʟʘʢʨʽʧʣʶʚʘʣʠʩʷ 

ʩʧʘʜʢʦʚʦ ʽ ʧʝʨʝʜʘʚʘʣʠʩʴ ʥʘʱʘʜʢʘʤ.  

ɼʘʥʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʛʣʷʜʫ  ʘʥʪʠʛʝʥʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ  

ʢʣʽʪʠʥ ʢʨʦʚʽ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʝʨʠʪʨʦʮʠʪʽʚ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ  ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ʉʘʤʝ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʪʠʛʝʥʟʘʣʝʞʥʦʛʦ ʘʥʪʠʪʽʣʦʛʝʥʝʟʫ, ʘʚʠʜʥʽʩʪʴ ʧʨʦʜʫʢʦʚʘʥʠʭ 

ʘʥʪʠʪʽʣ, ʩʪʫʧʽʥʴ ʽʟʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʽʤʫʥʦʣʦʛʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʽʟʦʽʤʫʥʽʟʘʮʽʻʶ ʜʦ ʪʢʘʥʠʥʥʠʭ ʘʥʪʠʛʝʥʽʚ. ʊʦʙʪʦ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ  ʚʤʽʱʫʶʪʴ ʚ 

ʩʝʙʝ ʽ ʽʟʦʩʝʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʜʫʢʦʚʘʥʠʭ ʘʥʪʠʪʽʣ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʦʮʽʥʢʠ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʪʽʣʦʛʝʥʝʟʫ ʟ ʧʦʟʠʮʽʡ ʟʘʛʘʣʴʥʦʾ 

ʽʤʫʥʦʣʦʛʽʾ. ʆʩʢʽʣʴʢʠ ʘʥʪʠʛʝʥʠ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʻ ʚ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʧʦʚʥʦʮʽʥʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ, ʪʦ ʨʦʟʛʣʷʜʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 
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ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘ ʝʢʟʦʛʝʥʥʝ ʚʪʨʫʯʘʥʥʷ 

ʽʥʦʨʦʜʥʠʭ ʘʛʝʥʪʽʚ ʻ ʟʘʛʘʣʴʥʠʤ ʽ ʜʣʷ ʧʦʚʥʦʮʽʥʥʠʭ ʘʥʪʠʛʝʥʽʚ ʽʥʰʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʫʥʦʣʦʛʽʷ ʽʟʦʘʥʪʠʛʝʥʽʚ ʽ ʽʟʦʘʥʪʠʪʽʣ ʚʠʥʠʢʣʘ ʚ ʪʽʩʥʦʤʫ 

ʟʚô̫ ʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʟʘʛʘʣʴʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʽ ʩʪʘʣʘ ʾʾ ʨʦʟʜʽʣʦʤ,  ʚʠʚʯʝʥʥʷ ʷʢʦʛʦ  

ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʷʭ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʥʷʪʴ ï ʘʥʪʠʛʝʥʠ, ʘʥʪʠʪʽʣʘ, 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽ ʽʥʰʽ, ʷʢʽ ʤʘʶʪʴ ʚʠʢʣʶʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʽʟʦʘʥʠʛʝʥʥʦʾ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. 

 

2.2. ɯʟʦʘʥʪʠʛʝʥʠ ʽ ʽʟʦʘʥʪʠʪʽʣʘ. 

 ʇʦʥʷʪʪʷ Ăʘʥʪʠʛʝʥò ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ  Deutsch,1899, ʷʢʝ ʟ ʪʦʛʦ ʯʘʩʫ 

ʩʪʘʣʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ. ɿʘ ʜʘʥʠʤ ʧʦʥʷʪʪʷʤ ʘʥʪʠʛʝʥ ʻ ʨʝʯʦʚʠʥʦʶ, ʷʢʘ ʤʘʻ 

ʜʚʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʟʜʽʙʥʽʩʪʴ  ʚʠʢʣʠʢʘʪʠ ʫʪʚʦʨʶʚʘʥʥʷ ʘʥʪʠʪʽʣ ʧʦʟʘ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʽ ʟʜʽʙʥʽʩʪʴ ʟôʻʜʥʫʚʘʪʠʩʴ ʟ ʘʥʪʠʪʽʣʘʤʠ.  

 ɸʥʪʠʛʝʥʠ, ʷʢʠʤ ʚʣʘʩʪʠʚʽ ʩʘʤʝ ʮʽ ʷʢʦʩʪʽ ʤʘʶʪʴ ʥʘʟʚʫ ʧʦʚʥʦʮʽʥʥʠʭ 

ʘʥʪʠʛʝʥʽʚ. ɸʥʪʠʛʝʥʠ, ʷʢʽ ʤʘʶʪʴ ʣʠʰʝ ʟʜʽʙʥʽʩʪʴ ʟô̒ ʜʥʘʥʥʷ ʟ ʘʥʪʠʪʽʣʘʤʠ 

ʤʘʶʪʴ ʥʘʟʚʫ ï ʥʝʧʦʚʥʦʮʽʥʥʠʭ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʧʦʥʷʪʪʷ, ʚʩʽ ʘʥʪʠʛʝʥʠ ʛʨʫʧ 

ʢʨʦʚʽ ʣʶʜʠʥʠ  ʻ ʧʦʚʥʦʮʽʥʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ. 

ɿʛʽʜʥʦ ʟʘʢʦʥʘʤ ʢʣʘʩʠʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʽʤʫʥʦʣʦʛʽʯʥʝ ʨʝʘʛʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʤʫ  ʥʘ  ʯʫʞʝʨʽʜʥʽ  ʘʛʝʥʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʜʚʦʭ ʪʽʩʥʦ  ʧʦʚôʷʟʘʥʠʭ 

ʤʽʞ ʩʦʙʦʶ ʣʘʥʦʢ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ï ʥʘ ʨʽʚʥʽ ʢʣʽʪʠʥʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʽ ʥʘ 

ʨʽʚʥʽ ʩʠʥʪʝʟʫ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ.  ʉʘʤʘ ʧʦʷʚʘ ʘʥʪʠʪʽʣ ʻ ʧʦ ʩʫʪʽ ʟʘʢʣʶʯʥʠʤ 

ʝʪʘʧʦʤ ʮʽʣʦʾ ʥʠʟʢʠ ʢʣʽʪʠʥʥʠʭ, ʤʽʞʢʣʽʪʠʥʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʠʭ  ʚʟʘʻʤʦʜʽʡ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ  ʩʪʨʦʛʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.   

ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: 

  -ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʫ   ʊ-ʢʣʽʪʠʥʘʤʠ ʽ ʧʝʨʝʭʽʜ, ʦʩʪʘʥʥʽʭ ʚ 

ʘʢʪʠʚʦʚʘʥʠʡ ʩʪʘʥ; 

- ʚʟʘʻʤʦʜʽʷ ʊ-ʢʣʽʪʠʥ ʟ  ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ɺ-ʢʣʽʪʠʥʘʤʠ; 
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- ʇʨʦʣʽʬʝʨʘʮʽʷ ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʚ 

ʘʥʪʠʪʽʣʦʩʠʥʪʝʟʫʶʯʽ ʢʣʽʪʠʥʠ; 

- ʩʠʥʪʝʟ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ;  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʥʪʝʟ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʣ̔ ̒ ʟʘʢʣʶʯʥʠʤ ʧʨʦʷʚʣʝʥʠʤ ʝʪʘʧʦʤ 

ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ  ̔  ʢʣʘʩʠʬʽʢʦʚʘʥʠʡ ʷʢ ʛʫʤʦʨʘʣʴʥʠʡ 

ʤ̔ʫʥʽʪʝʪ. 

         ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʚʠʢʣʶʯʥʦ ʽʤʫʥʦʛʝʥʝʪʠʢʫ  ʦʩʥʦʚʥʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ, ʘʣʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ  ʽʟʦʘʥʪʠʛʝʥʥʝ 

ʜʠʬʝʨʝʥʮʽʁ ʚʘʥʥʷ  ʦʨʛʘʥʽʟʤʫ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʬʦʨʤʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʢʨʦʚʽ, ʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʽ ʥʘ ʽʥʰʽ ʢʣʽʪʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʩʧʝʨʤʘʪʦʟʦʾʜʠ, 

ʪʢʘʥʠʥʠ ʦʨʛʘʥʽʚ, ʙʽʣʢʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʨʽʟʥʽ ʩʝʢʨʝʪʠ ʽ ʝʢʩʢʨʝʪʠ ï ʩʣʠʥʫ, 

ʰʣʫʥʢʦʚʠʡ ʩʽʢ, ʞʦʚʯ, ʘʤʥʽʦʪʠʯʥʫ ʨʽʜʠʥʫ. ʈʦʟʨʽʟʥʶʶʪʴ ʧʦʚʥʦʮʽʥʥʽ ʽ 

ʥʝʧʦʚʥʦʮʽʥʥʽ ʘʥʪʠʛʝʥʠ.  

ʇʦʚʥʦʮʽʥʥʽ ʘʥʪʠʛʝʥʠ ʟʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʻ ʙʽʣʢʘʤʠ ʟʘ ʚʠʥʷʪʢʦʤ 

ʧʨʦʪʘʤʽʥʽʚ ʽ ʛʽʩʪʦʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʠʨʘʞʝʥʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʞʝʣʘʪʠʥʘ, ʙʽʣʢʘ, ʷʢʠʡ ʻ ʧʨʦʜʫʢʪʦʤ ʛʽʜʨʦʣʽʟʫ ʢʦʣʘʛʝʥʫ. ʇʨʠ ʛʽʜʨʦʣʽʪʠʯʥʦʤʫ 

ʨʦʟʯʝʧʣʝʥʥʽ ʙʽʣʢʽʚ, ʘ ʪʘʢʦʞ ʨʘʮʝʤʽʟʘʮʽʾ ( ʦʙʨʦʙʢʠ ʣʫʞʥʠʤʠ ʨʦʟʯʠʥʘʤʠ) ʚʦʥʠ 

ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʟʜʽʙʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʧʨʦʜʫʢʮʽʶ ʘʥʪʠʪʽʣ. ɸʤʽʥʦʢʠʩʣʦʪʠ 

ʘʥʪʠʛʝʥʥʠʭ  ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝ ʤʘʶʪʴ. ʆʢʨʽʤ ʙʽʣʢʽʚ ʧʦʚʥʦʮʽʥʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ 

ʻ  ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʚʫʛʣʝʚʦʜʠ ï ʧʦʣʽʩʘʭʘʨʠʜʠ. ʃʽʧʽʜʠ, ʷʢʽ ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ 

ʙʽʣʢʽʚ  ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʥʝʧʦʚʥʦʮʽʥʥʠʭ ʘʥʪʠʛʝʥʽʚ. 

ʑʝ ʜʦʩʣʽʜʞʝʥʥʷʤʠ Landsteiner ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʘʥʪʠʛʝʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʚʩʽʻʶ ʙʽʣʢʦʚʦʶ ʤʦʣʝʢʫʣʦʶ, ʘ ʣʠʰʝ 

ʧʝʚʥʦʶ ʾʾ ʯʘʩʪʠʥʦʶ, ʷʢʘ ʻ ʘʢʪʠʚʥʦʶ ʭʽʤʽʯʥʦʶ ʛʨʫʧʦʶ ʽ ʚʽʜʧʦʚʽʜʘʻ ʩʘʤʝ ʟʘ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ. ʎʷ ʛʨʫʧʘ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʷʢ ʜʝʪʝʨʤʽʥʘʥʪʥʘ ʛʨʫʧʘ, ʘʙʦ 

ʘʥʪʠʛʝʥʥʘ ʜʝʪʝʨʤʽʥʘʥʪʘ. 

ʋ ʙʽʣʢʦʚʠʭ ʘʥʪʠʛʝʥʽʚ ʬʫʥʢʮʽʶ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʥʝʩʫʪʴ ʨʽʟʥʽ 

ʢʦʤʙʽʥʘʮʽʾ ʘʤʽʥʦʢʠʩʣʦʪ, ʫ ʢʦʤʧʣʝʢʩʥʠʭ ï ʚʫʛʣʝʚʦʜʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʫ 

ʜʝʪʝʨʤʽʥʘʥʪʠ ʘʥʪʠʛʝʥʫ ʅ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʻ 1-ʬʫʢʦʟʘ, ʚ ʜʝʪʝʨʤʽʥʘʥʪʽ 
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ʛʨʫʧʦʚʦʛʦ ʘʥʪʠʛʝʥʫ ɸ  ʮʶ ʬʫʥʢʮʽʶ ʥʝʩʝ N-ʘʮʝʪʠʣʛʘʣʘʢʪʦʟʘʤʽʥ, ʚ 

ʜʝʪʝʨʤʽʥʘʥʪʽ ɺ ï d-ʛʘʣʘʢʪʦʟʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʪʠʛʝʥʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʽʟʥʠʤʠ ʟʘ  ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʩʪʨʫʢʪʫʨʦʶ. 

 ʈʦʙʦʪʘʤʠ Landsteiner ʙʫʣʦ ʪʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʘʥʪʠʛʝʥʥʘ ʜʝʪʝʨʤʽʥʘʥʪʘ 

ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʰʪʫʯʥʦ ʧʨʠ ʡʦʜʫʚʘʥʥʽ, ʭʣʦʨʫʚʘʥʥʽ ʽ ʜʽʘʟʦʪʫʚʘʥʥʽ 

ʙʽʣʢʦʚʠʭ ʘʥʪʠʛʝʥʽʚ, ʘʣʝ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ, ʦʪʨʠʤʘʥʽ ʙʽʣʢʠ  ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʘʥʪʠʛʝʥʠ ʟ ʥʦʚʠʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʥʠʤʠ ʛʨʫʧʘʤʠ. 

ʄʦʞʣʠʚʝ ʦʪʨʠʤʘʥʥʷ ʢʦʥôʶʛʦʚʘʥʦʛʦ ʘʥʪʠʛʝʥʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʦ 

ʤʝʪʘʥʽʣʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʠʻʜʥʘʪʠ  ʢʦʥʷʯʠʡ ʙʽʣʦʢ, ʦʩʪʘʥʥʷ ʧʦʯʠʥʘʻ ʚʠʢʦʥʫʚʘʪʠ 

ʚ ʥʴʦʤʫ ʬʫʥʢʮʽʶ ʘʥʪʠʛʝʥʥʦʾ ʜʝʪʝʨʤʽʥʘʥʪʠ. ɸʥʪʠʪʽʣʘ, ʦʪʨʠʤʘʥʽ ʜʦ ʪʘʢʦʛʦ 

ʢʦʥôʁ ʛʦʚʘʥʦʛʦ ʘʥʪʠʛʝʥʫ, ʙʫʜʫʪʴ ʨʝʘʛʫʚʘʪʠ ʟ ʙʫʜʴ ʷʢʠʤ ʙʽʣʢʦʤ, ʜʦ ʷʢʦʛʦ 

ʧʨʠʻʜʥʘʥʘ ʤʝʪʘʥʽʣʦʚʘ ʢʠʩʣʦʪʘ. ɼʘʥʘ ʢʠʩʣʦʪʘ ʩʘʤʘ ʧʦ ʩʦʙʽ, ʙʝʟ ʢʦʥôʁ ʛʘʮʽʾ ʟ 

ʙʽʣʢʘʤʠ, ʪʘʢʦʞ ʤʦʞʝ ʚʩʪʫʧʘʪʠ ʚ ʨʝʘʛʫʚʘʥʥʷ ʟ  ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʽ 

ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʾʭ, ʘʣʝ ʙʝʟ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʷʚʫ ʮʽʻʾ ʨʝʘʢʮʽʾ. ɿʦʚʥʽʰʥʻ ʮʷ 

ʽʤʫʥʦʣʦʛʽʯʥʘ ʨʝʘʢʮʽʷ ʤʦʞʝ ʙʫʪʠ  ʚʠʟʥʘʯʝʥʘ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʩʧʦʣʫʯʝʥʥʷ ʟ 

ʙʫʜʴ-ʷʢʦʶ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʥʘʧʨʠʢʣʘʜ, ʣʽʧʽʜʦʤ, ʘʙʦ 

ʧʦʣʽʩʘʭʘʨʠʜʦʤ.  ʊʘʢʠʡ ʢʦʤʧʣʝʢʩ ʘʥʪʠʛʝʥʥʦʾ ʜʝʪʝʨʤʽʥʘʥʪʠ ʤʘʻ ʥʘʟʚʫ ï 

ʛʘʧʪʝʥ. ʅʘʷʚʥʽʩʪʴ ʚ ʛʘʧʪʝʥʽ ʘʥʪʠʛʝʥʥʦʾ ʜʝʪʝʨʤʽʥʘʥʪʠ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʘʥʪʠʛʝʥʫ ʚ ʨʽʟʥʠʭ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ, ʘʣʝ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ 

ʙʽʣʢʘ, ʛʘʧʪʝʥ ʩʘʤ ʥʝ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʦʜʫʢʮʽʶ ʘʥʪʠʪʽʣ, ʪʦʙʪʦ ʚʽʥ ʻ 

ʥʝʧʦʚʥʦʮʽʥʥʠʤ ʘʥʪʠʛʝʥʦʤ. ʇʨʠʻʜʥʘʥʥʷ ʜʦ ʛʘʧʪʝʥʘ ʙʽʣʢʘ ( ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʮʝʡ ʙʽʣʦʢ ʤʘʻ ʥʘʟʚʫ Ăʰʣʝʧʝʨò- ʥʦʩʽʡ ) ʜʦʜʘʻ ʡʦʤʫ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʘʥʪʠʛʝʥʫ.  

ɸʥʪʠʛʝʥʥʽʩʪʴ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʥʝʦʜʥʘʢʦʚʘ. ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʠ 

ʩʘʤʝ ʘʥʪʠʛʝʥʫ, ʽʤʫʥʦʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʜʫ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. ʆʩʥʦʚʫ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ 

ʩʢʣʘʜʘʻ ʩʘʤʝ ʧʦʥʷʪʪʷ ʯʫʞʦʨʽʜʥʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʘʥʪʠʛʝʥʫ. ʏʠʤ ʙʽʣʴʰ 

ʧʨʦʷʚʣʝʥʘ ʥʝʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʘʥʪʠʛʝʥʫ, ʪʠʤ ʩʢʦʨʽʰʝ ʽ ʘʢʪʠʚʥʽʰʝ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ. ʎʝ ʜʦʙʨʝ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ 
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ʚʠʜʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: ʦʪʨʠʤʘʪʠ ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ ʫ ʘʥʪʨʦʧʦʾʜʥʦʾ ʤʘʚʧʠ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʽʚ ʣʶʜʠʥʠ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʪʦʜʽ ʷʢ ʚʽʜ 

ʢʨʦʣʠʢʽʚ ʾʭ ʦʪʨʠʤʘʪʠ ʚʝʣʴʤʠ ʣʝʛʢʦ.  

ʉʧʝʮʠʬʯ̔ʥ̔ʩʪʴ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʚ̔ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣ̔ʩʘʭʘʨʠʜʠ, ʟ ʷʢʠʭ 

ʩʘʤʝ ʽ ʧʦʙʫʜʦʚʘʥʽ  ʭʾ ʘʥʪʠʛʝʥʥ ̔ʜʝʪʝʨʤʥ̔ʘʥʪʠ. ʉʪʨʦʤʘ ʢʦʞʥʦʛʦ ʝʨʠʪʨʦʮʠʪʫ 

ʚʤʽʱʫʻ ʚ ʩʝʙʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʘʥʪʠʛʝʥʽʚ ʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽ ʟʘ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ. ʊʘʢ, ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʛʝʪʝʨʦʛʝʥʥʽ 

ʘʥʪʠʛʝʥʠ, ʪʦʙʪʦ ʟʘʛʘʣʴʥʽ ʜʣʷ ʣʶʜʠʥʠ ʽ ʜʣʷ ʪʚʘʨʠʥ; ʟʥʘʭʦʜʷʪʴʩʷ ʪʘʢʦʞ ʽ 

ʚʠʜʦʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʛʝʥʠ, ʟʦʢʨʝʤʘ ʽʜʝʥʪʠʯʥʽ ʩʠʨʦʚʘʪʢʦʚʠʤ ʙʽʣʢʘʤ; ʩʪʨʦʤʘ 

ʝʨʠʪʨʦʮʠʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʽʟʦʘʥʪʠʛʝʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʭ ʛʨʫʧʦʩʧʝʮʠʬʽʯʥʠʭ ʦʟʥʘʢ ʣʶʜʠʥʠ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʚʞʝ ʚʠʟʥʘʯʝʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ  ʨʽʟʥʽ ʩʧʦʣʫʯʝʥʥʷ ʷʢʠʭ ʽ 

ʜʘʶʪʴ ʚʝʣʴʤʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʣʶʜʠʥʽ. 

ʈʦʟʤʽʱʝʥʽ ʘʥʪʠʛʝʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʥʝ ʟʘ  ʻʜʠʥʠʤ ʧʨʠʥʮʠʧʦʤ, 

ʱʦ ʽ ʨʦʙʠʪʴ ʥʝʦʙʭʽʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʟʦʢʨʝʤʘ, ʚ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʝʨʠʪʨʦʮʠʪʽʚ ʧʝʧʩʠʥʘʤʠ. 

ʅʝʟʜʽʙʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ  ʧʨʦʜʫʢʫʚʘʪʠ ʘʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ, 

ʩʧʝʮʠʬʽʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʷʢʠʭ ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʜʦ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ 

ʩʘʤʦʛʦ ʦʨʛʘʥʽʟʤʫ ʻ ʪʚʝʨʜʦ ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʨʘʚʠʣʦʤ. ʆʨʛʘʥʽʟʤ ʤʦʞʝ 

ʩʠʥʪʝʟʫʚʘʪʠ ʽʟʦʘʥʪʠʪʽʣʘ ʪʽʣʴʢʠ  ʧʨʠ ʫʤʦʚʽ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʥʴʦʛʦ ʘʥʪʠʛʝʥʥʦʾ  

ʜʝʪʝʨʤʽʥʘʥʪʠ, ʷʢʫ ʥʝʩʝ ʘʥʪʠʛʝʥ.  

  ɸʣʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʽʚ, ʷʢʽ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʨʠʚʣʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʽ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʪʽʣ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʘʥʪʠʛʝʥʽʚ ʦʩʦʙʠʩʪʠʭ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ. ʎʝ ʷʚʠʱʝ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʨʦʟʨʷʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʜʦʨʦʚʠʡ ʦʨʛʘʥʽʟʤ ʥʝ ʤʘʻ 

ʢʣʦʥʽʚ ʢʣʽʪʠʥ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ ʦʩʦʙʠʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʈʝʘʢʮʽʶ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʘʫʪʦʽʤʫʥʥʦʶ, ʷʢʱʦ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʦʨʤʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʦʨʛʘʥʽʟʤʫ.   ʇʨʠ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥʘʭ ʚ 
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ʦʨʛʘʥʽʟʤʽ ʤʦʞʫʪʴ ʟô̫ ʚʠʪʠʩʴ ʥʦʚʽ ʢʣʦʥʠ ʢʣʽʪʠʥ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʧʨʦʜʫʢʫʚʘʪʠ 

ʘʥʪʠʪʽʣʘ ʜʦ ʦʩʦʙʠʩʪʠʭ ʘʥʪʠʛʝʥʽʚ, ʪʦʙʪʦ ʘʫʪʦʘʥʪʠʪʽʣʘ, ʷʢʽ ʽ ʩʢʣʘʜʘʶʪʴ ʧʨʠʯʠʥʫ 

ʘʫʪʦʘʛʨʝʩʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʗʢ ʧʨʠʢʣʘʜ ʜʦʙʨʝ ʚʠʚʯʝʥʠʭ  ʧʘʪʦʣʦʛʽʡ ʤʦʞʥʘ 

ʥʘʚʝʩʪʠ ʥʘʜʙʘʥʫ ʛʝʤʦʣʽʪʠʯʥʫ ʘʥʝʤʽʶ. ɺʽʜʦʤʦ, ʱʦ ʢʦʣʠ ʦʩʦʙʠʩʪʽ ʘʥʪʠʛʝʥʥʽ 

ʨʝʯʦʚʠʥʠ ʥʘʨʘʟʠʪʠ ʚʧʣʠʚʦʤ ʚʽʨʫʩʽʚ, ʙʘʢʪʝʨʽʡ, ʣʽʢʘʨʩʴʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʪʦ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʘʥʪʠʪʽʣ ʜʦ ʮʠʭ 

ʟʤʽʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɺʽʜʥʦʩʥʦ ʧʝʚʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʢʨʦʚʽ, ʟʦʢʨʝʤʘ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʝʫʰʢʦʜʞʝʥʽ ʝʨʠʪʨʦʮʠʪʠ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ ʘʫʪʦ 

ʘʥʪʠʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʄʘʶʪʴ ʤʽʩʮʝ ʪʘʢʦʞ ʽʥʰʽ ʛʽʧʦʪʝʟʠ. ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, 

ʱʦ ʧʨʦʜʫʢʮʽʷ ʘʫʪʦʘʥʪʠʪʽʣ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ 

ʥʘ ʘʫʪʦʘʥʪʠʛʝʥʠ, ʘ ʚʥʘʩʣʽʜʦʢ ʥʘʜʣʠʰʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʛʣʦʙʫʣʽʥʽʚ (ʦʩʢʽʣʴʢʠ 

ʘʥʪʠʪʽʣʘ ʻ ʙʽʣʢʘʤʠ ʛʣʦʙʫʣʽʥʦʚʦʾ ʧʨʠʨʦʜʠ) ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʫʪʦʘʥʪʠʪʽʣ, ʷʢʽ 

ʤʦʞʫʪʴ ʟô̫ ʚʠʪʠʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʘʣʝ ʚ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ. ɺʚʘʞʘʶʪʴ ʟʘ ʤʦʞʣʠʚʝ ʪʘʢʦʞ, ʱʦ ʚʧʣʠʚ ʝʢʟʦʛʝʥʥʠʭ ʽ ʝʥʜʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʟʤʽʥ ʫ ʙʽʦʩʠʥʪʝʟʽ ʙʽʣʢʽʚ, ʟʦʢʨʝʤʘ ɔ-

ʛʣʦʙʫʣʽʥʽʚ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʟô̒ ʜʥʫʚʘʪʠʩʴ ʷʢ ʟ ʨʽʟʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʩʘʤʦʛʦ ʦʨʛʘʥʽʟʤʫ (ʘʫʪʦʘʥʪʠʪʽʣʘ), ʪʘʢ ʽ ʟ ʽʥʰʠʭ ʟʜʦʨʦʚʠʭ ʦʩʽʙ 

(ʽʟʦʘʥʪʠʪʽʣʘ). ɼʝʷʢʽ ʘʥʪʠʪʽʣʘ ʟô̫ ʚʣʷʶʪʴʩʷ ʚ ʧʣʘʟʤʽ ʣʶʜʠʥʠ ʙʝʟ ʷʚʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʘʥʪʠʛʝʥʦʤ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʦʛʣʷʜʽʚ ʥʘ ʮʝ ʧʠʪʘʥʥʷ: 

ʦʜʥʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʪʘʢʠʡ ʢʦʥʪʘʢʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʧʦʤʽʪʥʦ, ʽʥʰʽ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʪʘʢʽ ʘʥʪʠʪʽʣʘ ʻ ʛʝʥʝʪʠʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʪʠʪʨ ʷʢʠʭ ʜʦʨʽʚʥʶʻ 

ʪʠʪʨʫ ʘʥʪʠʛʝʥʽʚ.  

ʋʩʧʘʜʢʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʦ ʾʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ 

ʫʩʽʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ, ʟʘʛʘʣʴʥʠʡ 

ʧʨʠʥʮʠʧ ʷʢʦʛʦ ʥʘʚʝʜʝʥʠʡ ʥʘ ʩʭʝʤʽ: 
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ʈʠʩʫʥʦʢ 2.2.1 - ʉʭʝʤʘ ʢʦʜʦʤʽʥʘʥʪʥʦʛʦ ʫʩʧʘʜʢʫʚʘʥʥʷ ʧʦʣʽʤʦʨʬʥʠʭ ʽ 

ʧʦʣʽʛʝʥʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʘʥʪʠʛʝʥʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. 

  

ɺʽʜʦʤʽ ʜʚʽ  ʬʦʨʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨ̔ʘʙʝʣʴʥʦʩʪ ̔ʦʟʥʘʢ (ʘʥʪʠʛʝʥʚ̔, ʬʝʨʤʝʥʪʚ̔ ̔ 

ʽʥʰ.) - ʧʦʣ̔ʤʦʨʬʠʟʤ  ̔ʧʦʣ̔ʛʝʥ̫̔. ʇʦʣ̔ʤʦʨʬʠʟʤ ʚʠʟʥʘʯʘʻ ʥʘ̫ʚʥʽʩʪʴ ʙʘʛʘʪʴʦʭ 

ʘʣʝʣʴʥʠʭ ʚʘʨʘ̔ʥʪ̔ʚ ʦʜʥʦʛʦ  ̔ʪʦʛʦ ʞ ʛʝʥʫ (ʥʘ ʨʠʩ. ɸ1, ɸ2   ̔ʪ.ʜ.).  ʇʦʣ̔ʛʝʥ̔̒ ʶ 

ʨʦʟʫʤʽʶʪʴ ʷʢ  ʥʘ̫ʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʥʝʘʣʝʣʴʥʠʭ  ʙʣʠʟʢɹʦʟʯʝʧʣʝʥʠʭ ʛʝʥʚ̔, ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴ ʟ̔ʦʛʝʥʥ ̔ ʦʟʥʘʢʠ (ɸ1, ɺ1, ʉ1 ʘʙʦ ɸ2, ɺ2, ʉ2). ʇʨʠ 

ʢʦʜʦʤʥ̔ʘʥʪʥʦʛʦ ʫʩʧʘʜʢʫʚʘʥʥʷ ʩʧʦʣʫʯʝʥʥʷ ʧʦʣ̔ʤʦʨʬ̔ʟʤʫ  ̔ ʧʦʣ̔ʛʝʥ̔ʾ 
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ʩʪʚʦʨʶʻ ʥʘʙ̔ʨ ʬʝʥʦʪʠʧʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥ̔ʜʠʚ̔ʜʫʘʣʴʥʩ̔ʪʴ ʦʩʙ̔ 

ʚʠʜʫ (ʥʘ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʽ ʨʠʩʫʥʢʫ ʜʣʷ ʧʨʦʩʪʦʪʠ ʨʦʟʫʤʽʥʥʷ ʥʘʚʝʜʝʥʦ 

ʩʧʘʜʢʫʚʘʥʥʷ ʣʠʰʝ ʜʚʦʭ ʧʦʣʽʛʝʥʥʠʭ  ʽ ʜʚʦʭ ʧʦʣʽʤʦʨʬʥʠʭ ʛʝʥʽʚ). ʉʭʝʤʘ 

ʜʝʤʦʥʩʪʨʫ ̒ʚʠʚ̫ʣʝʥʥʷ ʥ̔ʜʠʚʜ̔ʫʘʣʴʥʦʩʪ ̔ʧʦʪʦʤʩʪʚʘ ʟʘ ʛʝʥʦ-  ̔ʬʝʥʦʪʠʧʦʤ.  

 ɸʥʪʠʪʽʣʘ 

  ɸʥʪʠʪʽʣʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʨʦʚʘʪʢʦʚʽ ʙʽʣʢʠ ʛʣʦʙʫʣʽʥʦʚʦʾ ʧʨʠʨʦʜʠ, 

ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʘʥʪʠʛʝʥʘʤʠ. 

ȦɓɘɎɘɫɑɆɛɆɖɆɐɘɋɖɎɍəɤɘɢ 
ȭɆ ɐɔɓɐɖɋɘɓɎɒɎ  ɔɍɓɆɐɆɒɎ

ȷɕɋɜɎɚɎɝɓɫɗɘɢȸɋɒɕɋɖɆɘəɖɓɎɏ
ɔɕɘɎɒəɒ

ȸɎɘɖ

ȴɕɘɎɒəɒpH

ȦɈɫɊɎɘɋɘ

 

 

ʈʠʩʫʥʦʢ 2.2.2 ï ʉʝʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʪʠʪʽʣ 

 

 

ʉʧʝʮʠʬʽʯʥʽʩʪʴ, ʚ ʩʠʣʫ ʷʢʦʾ ʘʥʪʠʪʽʣʘ ʤʦʞʫʪʴ ʬʽʢʩʫʚʘʪʠʩʴ ʪʽʣʴʢʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʘʥʪʠʛʝʥʘʭ. 

ɸʚʜ̔ʠʪʝʪ (ʩʧʦʨʽʜʥʝʥʽʩʪʴ) , ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʰʚʠʜʢʽʩʪʴ ʬʽʢʩʘʮʽʾ ʥʘ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʘʥʪʠʛʝʥʽ ʽ ʩʠʣʫ ʩʝʨʦʣʦʛʽʯʥʦʾ ʨʝʘʢʮʽʾ. ɺʽʨʦʛʽʜʥʽʩʪʴ ʜʠʩʦʮʽʘʮʽʾ 

ʢʦʤʧʣʝʢʩʫ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ ʟʚʦʨʦʪʥʦ ʧʨʦʧʦʨʮʽʡʥʝ ʾʭ ʘʚʽʜʠʪʝʪʫ. 



33 

 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʦʧʪʠʤʫʤ ʻ ʚʽʜʤʽʥʥʠʤ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʘʥʪʠʪʽʣ. ʆʢʨʝʤʽ 

ʟ ʥʠʭ ʜʽʶʪʴ ʣʠʰʝ ʧʨʠ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʽ (ʭʦʣʦʜʦʚʽ); ʽʥʰʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʪʽʣʘ ( ʪʝʧʣʦʚʽ). ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʷʢʽʡ ʘʥʪʠʪʽʣʘ ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʶ 

ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻ ʾʭ ʪʝʨʤʽʯʥʫ ʘʤʧʣʽʪʫʜʫ. 

ʆʧʪʠʤʫʤ pH;- ʻ ʚʽʜʤʽʥʥʠʤ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʘʥʪʠʪʽʣ. ʆʜʥʽ ʟ ʥʠʭ ʜʽʶʪʴ 

ʣʠʰʝ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʽʥʰʽ ï ʚ ʣʫʞʥʦʤʫ. 

ʊʠʪʨ ï ʥʘʡʙʽʣʴʰʝ ʨʦʟʚʝʜʝʥʥʷ ʩʠʨʦʚʘʪʢʠ, ʷʢʘ ʚʤʽʱʫʻ ʘʥʪʠʪʽʣʘ, ʧʨʠ 

ʷʢʦʤʫ ʱʝ  ʾʭ ʜʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ. 

ɸʥʪʠʪʽʣʘ ʨʦʟʨʽʟʥʶʶʪʴ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʘʥʪʠʛʝʥʘʤʠ. 

ʊʘʢ, ʘʥʪʠʪʽʣʘ, ʷʢʽ ʥʝʡʪʨʘʣʽʟʫʶʪʴ ʪʦʢʩʠʥʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ, ʪʚʘʨʠʥʥʦʛʦ, ʘʙʦ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  ʤʘʶʪʴ ʥʘʟʚʫ  ʘʥʪʠʪʦʢʩʠʥʠ, ʘ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʤʘʶʪʴ 

ʟʜʽʙʥʽʩʪʴ ʦʩʘʜʞʫʚʘʪʠ ʘʥʪʠʛʝʥʠ ï ʧʨʝʮʠʧʽʪʠʥʠ.  ɸʛʣʶʪʠʥʽʥʘʤʠ ʥʘʟʠʚʘʶʪʴ 

ʘʥʪʠʪʽʣʘ, ʷʢʽ ʤʘʶʪʴ ʟʜʽʙʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʘʛʣʶʪʠʥʘʮʽʶ ʤʽʢʨʦʙʽʚ, ʝʨʠʪʨʦʮʠʪʽʚ ʽ 

ʽʥʰʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ ʽ ʦʨʛʘʥʽʟʤʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ ʘʥʪʠʪʽʣ, ʷʢʽ 

ʨʦʟʯʠʥʶʶʪʴ ʢʦʨʧʫʩʢʫʣʷʨʥʽ ʝʣʝʤʝʥʪʠ: ʛʝʤʦʣʽʟʠʥʠ, ʙʘʢʪʝʨʽʦʣʽʟʠʥʠ, 

ʮʠʪʦʣʽʟʠʥʠ ʪʘ ʽʥʰ.̔   ɻʝʤʦʣʽʟʠʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʥʘʯʥʦ ʨʽʜʰʝ ʥʽʞ 

ʘʛʣʶʪʠʥʽʥʠ, ʾʭ ʜʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʣʽʟʠʩʽ ʢʣʽʪʠʥʠ. ʆʧʩʦʥʽʥʠ ʩʧʨʠʷʶʪʴ 

ʬʘʛʦʮʠʪʦʟʫ ʝʨʠʪʨʦʮʠʪʽʚ ʣʝʡʢʦʮʠʪʘʤʠ. 

ɿʘ ʤʝʭʘʥʽʟʤʦʤ ʩʠʥʪʝʟʫ ʨʦʟʨʽʟʥʶʶʪʴ ʧʨʠʨʦʜʥʽ ʽ ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ: 

ʭʘʨʘʢʪʝʨʥʦʶ ʩʝʨʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʾʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʦʧʪʠʤʫʤ ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ ʥʠʞʯʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʪʽʣʘ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʮʝ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘʢʠʭ ʘʥʪʠʪʽʣ ʾʭ 

ʪʠʪʨ ʙʫʜʝ ʪʠʤ ʚʠʱʝ ʯʠʤ ʙʽʣʴʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʽʾ ʙʫʜʝ ʥʘʙʣʠʞʘʪʠʩʴ ʜʦ 16 

ɞ
ʉ. ʊʦʙʪʦ ʮʝ ʽ ʻ ʭʦʣʦʜʦʚʽ ʘʥʪʠʪʽʣʘ. 

ʂʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ ʻ  ʽʟʦʛʝʤʘʛʣʶʪʠʥʽʥʠ. ɿʘ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʚ ʢʨʦʚʽ ʣʶʜʝʡ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʩʫʪʥʽ ʘʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ 

ʩʠʩʪʝʤʠ ɸɺʆ. ɰʭ ʚʽʜʩʫʪʥʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ ʛʝʥʝʪʠʯʥʦʶ ʦʟʥʘʢʦʶ, ʷʢʘ 

ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʚʽʜ ʙʘʪʴʢʽʚ. ʋ ʦʩʽʙ ʛʨʫʧʠ ɸɺ ʚʠʢʣʠʢʘʪʠ ʧʨʦʜʫʢʮʽʶ ʜʘʥʠʭ 

ʘʥʪʠʪʽʣ ʥʝʤʦʞʣʠʚʦ. ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʮʠʭ ʘʥʪʠʪʽʣ ʟʥʘʯʥʦ ʚʠʱʝ ʥʽʞ 
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ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽʟʦʽʤʫʥʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ, ʧʨʠ 

ʽʤʫʥʽʟʘʮʽʾ ʪʚʘʨʠʥ. ɯʥʢʦʣʠ ʪʘʢʦʞ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʘʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤ 

MN; P; Le
Ɏ
  ̔Le

b 
, ʘ ʪʘʢʦʞ ʜʦ ʘʥʪʠ-ʅ. 

 ɯʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʩʝʨʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜ 

ʧʨʠʨʦʜʥʽʭ ʪʠʤ, ʱʦ ʾʭ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʦʧʪʠʤʫʤ ʜʦʨʽʚʥʶʻ ʪʝʤʧʝʨʘʪʫʨʽ ʪʽʣʘ 

(ʪʝʧʣʦʚʽ ʘʥʪʠʪʽʣʘ). ʇʨʠʢʣʘʜʦʤ ʽʟʦʽʤʫʥʥʠʭ ʘʥʪʠʪʽʣ ʚ ʤʝʞʘʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʢʨʦʚʽ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʘʛʣʶʪʠʥʽʥʠ ʘʥʪʠ-ʨʝʟʫʩ, ʣʽʤʬʦʮʠʪʦʪʦʢʩʠʥʠ, ʪʨʦʤʙʦ ʽ 

ʣʝʡʢʦʘʛʛʣʶʪʠʥʽʥʠ. 

ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʘʥʪʠʪʽʣ ʟʘ ʩʝʨʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ: ʥʘ 

ʧʦʯʘʪʢʫ ʽʤʫʥʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʘʥʪʠʛʝʥʥʫ ʩʪʠʤʫʣʷʮʽʶ ʟô̫ ʚʣʷʶʪʴʩʷ ʘʥʪʠʪʽʣʘ, 

ʷʢʽ ʟʜʘʪʥʽ ʨʝʘʛʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʩʝʨʝʜʦʚʠʱʘ (ʧʦʚʥʽ ʘʥʪʠʪʽʣʘ). ʋ 

ʚʠʧʘʜʢʫ ʧʨʦʜʦʚʞʝʥʥʷ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ  ʩʝʨʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʘʥʪʠʪʽʣ ʟʤʽʥʶʶʪʴʩʷ 

-  ʟô̫ ʚʣʷʶʪʴʩʷ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʘʛʣʶʪʠʥʘʮʽʶ ʣʠʰʝ ʚ ʧʝʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ  ( ʩʠʨʦʚʘʪʢʘ, ʧʣʘʟʤʘ, ʘʣʴʙʫʤʽʥ, ʩʽʢ ʘʢʘʮʽʾ, ʜʝʢʩʪʨʘʥ, ʞʝʣʘʪʠʥ). ʋ 

ʩʦʣʝʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʽ ʘʥʪʠʪʽʣʘ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ, ʘʣʝ ʥʝ 

ʚʠʢʣʠʢʘʁ ʪʴ ʾʭ ʘʛʣʶʪʠʥʘʮʽʾ (ʩʝʥʩʠʙʽʣʽʟʫʶʪʴ ʝʨʠʪʨʦʮʠʪʠ). ʉʘʤʫ ʘʛʣʶʪʠʥʘʮʽʶ 

ʚʦʥʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠ ʫʤʦʚʽ ʦʙʨʦʙʢʠ ʝʨʠʪʨʦʮʠʪʽʚ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ 

ʬʝʨʤʝʥʪʘʤʠ. ʊʘʢʽ ʘʥʪʠʪʽʣʘ ʤʘʶʪʴ ʥʘʟʚʫ ʥʝʧʦʚʥʠʭ. 

ʈʦʟʨʽʟʥʶʶʪʴ ʛʝʪʝʨʦʘʥʪʠʪʽʣʘ -  ʧʨʦʜʫʢʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʦ 

ʝʨʠʪʨʦʮʠʪʽʚ ʪʚʘʨʠʥ ʽʥʰʦʛʦ ʚʠʜʫ; ʽʟʦʘʥʪʠʪʽʣʘ - ʧʨʦʜʫʢʫʶʪʴʩʷ ʜʦ ʝʨʠʪʨʦʮʠʪʽʚ 

ʧʝʚʥʠʭ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ; ʘʫʪʦʘʥʪʠʪʽʣʘ ï ʩʧʝʮʠʬʽʯʥʽ ʛʨʫʧʦʚʽ ʽʟʦʘʥʪʠʪʽʣʘ, 

ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʜʦ ʽʟʦʘʥʪʠʛʝʥʽʚ ʦʩʦʙʠʩʪʠʭ ʝʨʠʪʨʦʮʠʪʽʚ; ʥʝʩʧʝʮʠʬʽʯʥʽ 

ʘʥʪʠʪʽʣʘ ï ʧʨʦʜʫʢʫʶʪʴʩʷ ʜʦ ʚʩʽʭ ʚʠʜʽʚ ʝʨʠʪʨʦʮʠʪʽʚ. 

ʍʽʤʽʯʥʘ ʧʨʠʨʦʜʘ ʘʥʪʠʪʽʣ.  

ɿʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʽ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʩʽ 

ʘʥʪʠʪʽʣʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʋ ʙʽʣʢʦʚʦʤʫ  ʩʧʝʢʪʨʽ ʢʨʦʚʽ 

ʛʣʦʙʫʣʽʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʨʫʙʦʜʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ ʙʽʣʢʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ï ʧʨʝʘʣʴʙʫʤʽʥʽʚ, ʘʣʴʙʫʤʽʥʽʚ, ʰʚʠʜʢʠʭ ʽ ʧʦʚʽʣʴʥʠʭ ʧʦʩʪ 

ʘʣʴʙʫʤʽʥʽʚ.  
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 ɺ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ʽ 

ʛʨʫʙʦʜʠʩʧʝʨʩʥʠʭ ʙʽʣʢʽʚ ʟʙʘʣʘʥʩʦʚʘʥʝ.  ʇʨʠ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʤʫ ʨʦʟʜʽʣʝʥʥʽ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʥʘ ʧʨʦʪʝʾʥʦʛʨʘʤʽ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʚʽʜ  18 ʜʦ 25 

ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ, ʷʢʽ ʨʦʟʨʽʟʥʶʶʪʴ ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʤ ʧʦʩʫʚʘʥʥʷʤ, ʟʘ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʚʘʛʦʶ, ʟʘ ʨʦʟʤʽʨʦʤ ʙʽʣʢʦʚʠʭ  ʤʦʣʝʢʫʣ, ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ʟʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʟʘ ʢʽʣʴʢʽʩʪʶ. ʅʘʧʨʠʢʣʘʜ, ʩʘʤʘ ʰʚʠʜʢʘ 

ʬʨʘʢʮʽ̫  ʙʽʣʢʦʚʦʛʦ ʩʧʝʢʪʨʫ ʤʘʻ ʢʦʝʬʽʮʽʻʥʪ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʛʦ ʧʦʩʫʚʘʥʥʷ 

RT-2.47, ʥʘʣʝʞʠʪʴ ʜʦ  Ɏ1-ʛʣʽʢʦʧʨʦʪʝʾʜʽʚ, ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʧʨʝʘʣʴʙʫʤʽʥʦʚʽʡ 

ʟʦʥʽ, ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʩʢʣʘʜʘʻ ʚʽʜ 2.5 ʜʦ 4.5%. ɼʘʣʽ ʡʜʝ  ʘʣʴʙʫʤʽʥ, ʩʣʽʜʦʤ -  Ɏ1- 

Ɏ 2- ʛʣʦʙʫʣʽʥʠ. ɼʘʣʽ ʡʜʝ ʪʨʘʥʩʬʝʨʠʥ- RT-1.0, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʰʚʠʜʢʠʭ Ç-

ʛʣʦʙʫʣʽʥʽʚ ʽ ʤʘʻ ʢʦʥʩʪʘʥʪʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʫʭʦʤʦʩʪʽ, ʚʽʜʥʦʩʥʦ ʷʢʦʛʦ ʽ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʽʥʰʽ ʙʽʣʢʦʚʽ ʬʨʘʢʮʽʾ ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ ʨʫʭʦʤʽʩʪʶ. 

ʉʣʽʜʦʤ ʨʦʟʪʘʰʦʚʘʥʘ ʬʨʘʢʮʽʷ ʰʚʠʜʢʠʭ ʧʦʩʪʪʨʘʥʩʬʝʨʠʥʽʚ, ʷʢʘ ʫʪʚʦʨʝʥʘ Ç1 

ʬʨʘʢʮʽʻʶ IgA; ʜʘʣʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʚʽʣʴʥʽ ʧʦʩʪʪʨʘʥʩʬʝʨʠʥʠ ï ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʬʨʘʢʮʽʷʤʠ ʰʚʠʜʢʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ G,M,A; ʜʘʣʽ ʧʨʝʜʩʪʘʚʣʝʥʽ Ɏ2-

ʤʘʢʨʦʛʣʦʙʫʣʽʥʠ ʽ Ç1-ʣʽʧʦʧʨʦʪʝʾʜʠ. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʘ ʨʫʭʦʤʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ 

ʚʞʝ ʚ ʜʽʣʷʥʮʽ ʰʚʠʜʢʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ RT=0.62,  ʘ ʦʩʪʘʥʥʽ ʬʨʘʢʮʽʾ ʤʘʶʪʴ 

RTï 0.05. ɺ ʫʤʦʚʘʭ ʛʽʧʝʨʽʤʫʥʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʧʨʠʨʦʜʥʠʡ ʙʘʣʘʥʩ ʤʽʞ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʤʠ ʙʽʣʢʘʤʠ ʽ ʛʨʫʙʦʜʠʩʧʝʨʩʥʠʤʠ ʧʦʨʫʰʫʻʪʴʩʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʥʝ ʪʽʣʴʢʠ ʟʤʽʥʠ ʚ ʽʤʫʥʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ, ʘʣʝ ʽ ʚ ʙʽʣʢʦʚʦʤʫ ʦʙʤʽʥʽ.  ʇʨʦʮʝʩ  

ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʛʝʥʟʘʣʝʞʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟʘ ʩʫʪʪʶ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩ 

ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʛʝʥ ʟʘʣʝʞʥʠʭ  ʘʥʪʠʪʽʣ. ʆʜʥʘʢ, ʩʘʤ  ʧʨʦʮʝʩ ʥʘʨʦʱʫʚʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʛʨʫʙʦʜʠʩʧʝʨʩʥʠʭ ʛʣʦʙʫʣʽʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ  

ʛʣʦʙʫʣʽʥʦʚʠʭ ʬʨʘʢʮʽʡ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ 

ʜʠʥʘʤʽʢʦʶ, ʰʚʠʜʢʽʩʪʶ, ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽ ʩʪʘʙʽʣʴʥʽʩʪʶ. ʗʢ ʧʨʘʚʠʣʦ, ʜʘʥʠʡ 

ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ  ʧʨʦʜʫʢʮʽʻʶ ʥʦʨʤʘʣʴʥʠʭ ʥʝʘʥʪʠʛʝʥʝʟʘʣʝʞʥʠʭ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʨʝʤʠʭ 

ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʠʭ ʤʦʣʝʢʫʣ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʟʘ ʷʢʠʤʠ 

ʩʝʨʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ  ʧʨʦʜʫʢʫʶʪʴʩʷ ʘʥʪʠʪʽʣʘ. ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʽʟʦ- ʽ 
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ʘʫʪʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ ʫ ʨʽʟʥʠʭ ʽʥʜʠʚʽʜʽʚ ʤʘʶʪʴ ʨʽʟʥʫ ʙʽʣʢʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʚ 

ʪʦʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ  ʧʦʚôʷʟʘʥʘ ʟ ʫʩʽʤʘ ʙʽʣʢʦʚʠʤʠ ʬʨʘʢʮʽʷʤʠ ʽ  ʬʨʘʢʮʽʾ 

ʘʣʴʙʫʤʽʥʫ ʥʘʧʝʚʥʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʬʦʨʤʫʚʘʥʥʽ ʽʟʦʽʤʫʥʥʠʭ ʘʥʪʠʪʽʣ. 

ɺʠʱʝ ʤʠ ʚʞʝ ʨʦʟʛʣʷʥʫʣʠ ʩʝʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʥʪʠʪʽʣ:  

ʇʦʚʥʽ (ʟʜʽʙʥʽ ʨʝʘʛʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʩʝʨʝʜʦʚʠʱʘ)  

ʅʝʧʦʚʥʽ (ʩʠʨʦʚʘʪʢʘ , ʧʣʘʟʤʘ,  ʘʣʴʙʫʤʽʥ,  ʜʝʢʩʪʨʘʥ,  ʞʝʣʘʪʠʥ) 

ʈʦʟʛʣʷʥʫʣʠ ʨʦʟʚʠʪʦʢ ʩʝʨʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʫ ʜʠʥʘʤʽʮʽ. ɿʘ ʢʣʘʩʠʯʥʦʶ 

ʩʭʝʤʦʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʯʘʪʢʫ ʽʟʦʽʤʫʥʽʟʘʮʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʘʛʣʶʪʠʥʽʥʠ ( 

ʧʦʚʥʽ ʘʥʪʠʪʽʣʘ), ʷʢʽ ʟʜʽʙʥʽ ʨʝʘʛʫʚʘʪʠ ʟ ʬʦʨʤʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʨʦʚʽ, ʟʦʢʨʝʤʘ 

ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʚʠʧʘʜʢʫ 

ʧʨʦʜʦʚʞʝʥʥʷ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʩʝʨʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʘʥʪʠʪʽʣ ʟʤʽʥʶʶʪʴʩʷ ʽ 

ʟôʷʚʣʷʶʪʴʩʷ ʛʽʧʝʨʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʤʘʶʪʴ ʟʜʽʙʥʽʩʪʴ ʨʝʘʛʫʚʘʪʠ ʣʠʰʝ ʚ 

ʧʝʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ (ʥʝʧʦʚʥʽ ʘʥʪʠʪʽʣʘ). ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ 

ʧʨʦʷʚʣʝʥʥʷ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʟ̔ʤʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʨʽʚʥʽʚ 

ʙʽʣʢʽʚ ʚ ʽʟʦʣʴʦʚʘʥʠʭ ʢʣʘʩʘʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʧô̫ ʪʴ ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

ȰɑɆɗɎɫɒəɓɔɉɑɔɇəɑɫɓɫɈ

IgM

IgG

IgE

Ig Ȧ

IgD

 

 

ʈʠʩʫʥʦʢ 2.2.3 ï ʂʣʘʩʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 



37 

 

 

 

 ɯʤʫʥʦʛʣʦʙʫʣʽʥʠ ʨʦʟʨʽʟʥʶʶʪʴʩʷ ʟʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: 

 ʨʦʟʤ̔ʨʘʤʠ ʤʦʣʝʢʫʣ, ʟʘʨʷʜʫ, ʘʤʥ̔ʦʢʠʩʣʦʪʥʦʤʫ ʩʢʣʘʜʫ, ʚʤʽʩʪʫ  ʚʫʛʣʝʚʦʜʚ̔,  

ʢʦʝʬ̔ʮ̔ ʥ̒ʪʦʤ ʩʝʜʠʤʝʥʪʘʮʽ,ʾ ʩʝʨʝʜʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʩʠʨʦʚʘʪʮʽ, ʪʝʨʤʽʥʦʤ 

ʧ̔ ʚʨʦʟʧʘʜʫ. 

ʄʦʣʝʢʫʣʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʰʠʨʦʢʦʾ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ 

ʥʝ ʪʽʣʴʢʠ ʤʽʞ ʢʣʘʩʘʤʠ, ʘʣʝ ʽ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʢʣʘʩʽʚ (ʽʟʦʪʠʧʠ). ɿʘ 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ ʨʫʭʦʤʽʩʪʶ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʫʩʽʭ 

ʬʨʘʢʮʽʷʭ ʙʽʣʢʽʚ ʥʦʨʤʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ, ʭʦʯʘ ʩ̔ʥʫʶʪʴ ʧʝʚʥʽ ʛʝʥʝʪʠʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ . 

ɺ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʻ ʙʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ: 

 - ʌʫʥʢʮʽʷ    ʟʚôʷʟʫʚʘʥʥʷ ʟ ʩ ʘʥʪʠʛʝʥʦʤ 

 - ʌʫʥʢʮʽʷ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ, ʟ ʢʣʽʪʠʥʘʤʠ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ( ʬʘʛʦʮʠʪʘʤʠ), ʟ ʧʝʨʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʣʝʤʝʥʪʫ 

(C1g) ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ. 

            ʄʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʘ  ʩʪʨʫʢʪʫʨʥʘ ʦʜʠʥʠʮʷ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʾ ʤʦʣʝʢʫʣʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʘʞʢʠʭ ʽ ʜʚʦʭ ʣʝʛʢʠʭ 

ʣʘʥʮʶʛʽʚ, ʷʢʽ ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʜʠʩʫʣʴʬʽʜʥʤʤʠ ʟʚôʷʟʢʘʤʠ. ʄʦʣʝʢʫʣʘ Ig 

ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʤʘʻ ʩʚʽʡ ʭʘʨʘʢʪʝʨʥʠʡ ʪʠʧ ʚʘʞʢʦʛʦ ʣʘʥʮʶʛʘ: IgG(ɔ), IgM(ɛ), 

IgA(Ɏ), IgD(ŭ)  IgE(Ů). 

ɺʩʝʨʝʜʠʥʽ ʧʝʚʥʠʭ  ʢʣʘʩʽʚ ʪʘʢʦʞ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʚʘʞʢʠʭ ʣʘʥʮʶʛʽʚ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʧʽʜʢʣʘʩʠ. ʅʘʧʨʠʢʣʘʜ, IgG ʤʘʻ ʧʽʜʢʣʘʩʠ - G1 (66%), 

G2(23%), G3(7%), G4(4%), ʢʦʞʥʠʡ ʧʽʜʢʣʘʩ   ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʚʘʞʢʽ ʣʘʥʮʶʛʠ 

ɔ1,ɔ2,ɔ3,ɔ4, ʷʢʽ ʟʘ ʽʤʫʥʦʭʽʤʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ɔ 

ʣʘʥʮʶʛʠ, ʘʣʝ ʤʘʶʪʴ ʧʝʚʥʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ɯʤʫʥʦʛʣʦʙʫʣʽʥ Igɸ ʤʘʻ 

ʜʚʘ ʧʽʜʢʣʘʩʠ ï ɸ1(Ɏ1) ʽ ɸ2(Ɏ2). ɼʦʩʣʽʜʞʝʥʥʷ ʩʝʨʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʘʚʠʜʽʪʝʪʫ, ʘʢʪʠʚʥʦʩʪʽ) ʘʥʪʠʪʽʣ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʥʘʜʥʦʩʪʽ 
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ʜʦ ʧʝʚʥʦʛʦ ʧʽʜʢʣʘʩʫ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʠ ʥʘʧʨʘʚʣʝʥʽʡ ʘʢʪʠʚʥʽʡ 

ʽʤʫʥʽʟʘʮʽʾ, ʟʛʽʜʥʦ ʟʘʢʦʥʘʤ ʢʣʘʩʠʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʧʝʨʰʠʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʦʚʥʽ 

ʘʥʪʠʪʽʣʘ IgM. ʆʜʥʘʢ, ʫ ʚʠʧʘʜʢʘʭ ʥʘʷʚʥʦʩʪʽ ʧʨʝʜʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ, ʘʙʦ 

ʚʥʘʩʣʽʜʦʢ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʽ ʟʘ ʫʤʦʚ ʧʦʧʝʨʝʜʥʴʦʾ 

ʽʟʦʽʤʫʥʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ, ʤʦʞʣʠʚʠʡ ʬʘʢʪ ʩʠʥʪʝʟʫ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ IgG ʚʞʝ 

ʚʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʪʠʞʥʷ ʽʤʫʥʽʟʘʮʽʾ. 

 

IgG(ɔ) ï ʛʦʣʦʚʥʠʡ ʽʟʦʪʠʧ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʥʦʨʤʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ ʣʶʜʠʥʠ, 

ʷʢʠʡ ʩʢʣʘʜʘʻ 70-75% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. 

ʏʦʪʠʨʴʦʭ ʣʘʥʮʶʛʦʚʠʡ ʤʦʥʦʤʝʨ.  ʂʦʝʬʽʮʽʻʥʪ ʩʝʜʠʤʝʥʪʘʮʽʾ 7S, ʤʦʣʝʢʫʣʷʨʥʘ 

ʤʘʩʘ 146 ʢɼʘ. (ʨʠʩ. 2.2.4) 

 

 

 

ʈʠʩʫʥʦʢ 2.2.4 -  ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʣʝʢʫʣʠ IgG 

 

ʄʦʣʝʢʫʣʠ IgG  ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʤʽʞ  ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʤ- ʽ 

ʟʦʚʥʽʰʥʴʦʩʫʜʠʥʥʠʤ ʧʫʣʦʤ ʤʦʣʝʢʫʣ ʽ ʩʢʣʘʜʘʶʪʴ ʙʽʣʴʰʽʩʪʴ ʘʥʪʠʪʽʣ ʚʪʦʨʠʥʥʦʾ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɯʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʨʽʟʥʠʭ ʽʟʦʪʠʧʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

IgG ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥ ʽʟʦʽʤʫʥʽʟʘʮʽʾ (ʥʘʧʨʘʚʣʝʥʘ ʽʤʫʥʽʟʘʮʽʷ 

ʩʧʝʮʠʬʽʯʥʠʤ ʘʥʪʠʛʝʥʦʤ, ʘʙʦ ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʘ ʚʘʛʽʪʥʽʩʪʴ). ɺ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʧʝʨʝʚʘʞʥʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʤʦʣʝʢʫʣʠ  IgG 1,2, ʚ ʜʨʫʛʦʤʫ ï IgG2,4.  ɺ 
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ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʩʘʤʝ ʤʦʣʝʢʫʣʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʫ G ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʝ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘ ʨʦʟʤʽʨʦʤ ʚʦʥʠ  ʤʘʶʪʴ ʟʜʽʙʥʽʩʪʴ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ 

ʙʽʦʣʦʛʽʯʥʽ ʙʘʨôʻʨʠ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ, ʯʠʤ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʘʭʠʩʪ ʜʠʪʠʥʠ, ʟ ʽʥʰʦʛʦ ʚʠʢʣʠʢʘʶʪʴ ʥʝʙʝʟʧʝʢʫ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʧʣʦʜʘ ʽ 

ʨʦʟʚʠʪʦʢ ʛʝʤʦʣʽʪʠʯʥʦʾ ʭʚʦʨʦʙʠ ʫ ʚʠʧʘʜʢʫ ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʦʾ ʚʘʛʽʪʥʦʩʪʽ. ʂʨʽʤ 

ʪʦʛʦ,   ʪʠʪʨ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ ʮʴʦʛʦ ʢʣʘʩʫ ʤʘʻ ʧʝʨʝʚʘʞʥʝ  ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʽʟʦʽʤʫʥʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʙʫʜʴ ʷʢʠʤ ʘʥʪʠʛʝʥʦʤ, ʘ ʪʘʢʦʞ ʦʙʫʤʦʚʣʶʻ 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʾ ʬʨʘʢʮʽʾ ʢʨʦʚʽ. 

Igʄ(ɛ),  ʩʢʣʘʜʘʻ 10% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʧʫʣʘ ʤʦʣʝʢʫʣ (ʨʠʩ. 2.2.5). 

 

ʈʠʩʫʥʦʢ 2.2.5 -  ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʣʝʢʫʣʠ Igʄ 

 

 ʄʦʣʝʢʫʣʘ ʷʚʣʷʻ ʩʦʙʦʶ  ʧʝʥʪʦʤʝʨ ʦʩʥʦʚʥʦ ʾʯʦʪʠʨɹ ʦʭʣʘʥʮʶʛʦʚʦʾ ʦʜʠʥʠʮʽ ʟ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 146 ʢɼʘ. ɺ ʙʽʣʴʰʦʩʪʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ 

ʩʝʨʝʜʠʥʥʦʩʫʜʠʥʥʦʤʫ  ʧʫʣʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɺʚʘʞʘʶʪʴʩʷ ʨʘʥʽʰʥʽʤʠ 

ʘʥʪʠʪʽʣʘʤʠ ʧʨʠ ʧʝʨʚʠʥʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʧʨʦʥʠʢʥʝʥʥʷ 
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ʩʢʣʘʜʥʠʭ ʟʘ ʘʥʪʠʛʝʥʥʠʤ ʩʢʣʘʜʦʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘʢ ʽ ʧʨʠ ʽʤʫʥʽʟʘʮʽʾ 

ʪʢʘʥʠʥʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ. 

Igɸ(Ɏ) ʷʚʣʷʻ ʩʦʙʦʶ ʤʦʥʦʤʝʨ ʯʦʪʠʨʴʦʭʣʘʥʮʶʛʦʚʦʾ ʦʜʠʥʠʮʽ (80%) (ʨʠʩ.)  ʽ 

ʩʢʣʘʜʘʻ -15-20% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʧʫʣʘ ʤʦʣʝʢʫʣ. 

 

 

 

ʈʠʩʫʥʦʢ 2.2.6 -  ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʣʝʢʫʣʠ IgG 

 

 

ɺ ʩʠʨʦʚʘʪʮʽ ʽʥʰʠʭ ʩʩʘʚʮʽʚ Igɸ ʤʘʻ ʧʦʣʽʤʝʨʥʫ ʩʪʨʫʢʪʫʨʫ, ʥʘʡʯʘʩʪʽʰʝ 

ʷʢ ʜʠʤʝʨ ʯʦʪʠʨʠʣʘʥʮʶʛʦʚʦʾ ʦʜʠʥʠʮʽ. Igɸ ʧʨʝʟʝʥʪʫʻ ʛʦʣʦʚʥʠʡ ʢʣʘʩ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʩʝʨʦʟʥʦ-ʩʣʠʟʴʦʚʠʭ ʩʝʢʨʝʪʽʚ (ʩʣʠʥʘ, ʤʦʣʦʟʠʚʦ, ʤʦʣʦʢʦ, ʘ 

ʪʘʢʦʞ ʚʠʜʽʣʝʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʣʝʛʝʥʽʚ ʽ ʩʽʯʝ ʧʦʣʦʚʦʾ ʩʠʩʪʝʤʠ). ʉʝʢʨʝʪʦʨʥʽ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ sIgɸ  ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʠʤʝʨʥʦʶ ʬʦʨʤʦʶ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʩʝʜʠʤʝʥʪʘʮʽʾ 11S, ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 385 ʢɼʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʟʦʪʠʧʘʤʠ 

ɸ1(Ɏ1) ʽ ɸ2(Ɏ2). 

IgD(ŭ)   ï ʏʦʪʠʨʴʦʭʣʘʥʮʶʛʦʚʠʡ ʤʦʥʦʤʝʨ (ʨʠʩ.), ʢʦʝʬʽʮʽʻʥʪ ʩʝʜʠʤʝʥʪʘʮʽʾ 7S, 

ʢʽʣʴʢʽʩʥʦ ʜʦʨʽʚʥʶʻ ʤʝʥʰ ʥʽʞ 1% ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʫʣʽ ʤʦʣʝʢʫʣ, ʘʣʝ ʱʽʣʴʥʦ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʤʝʤʙʨʘʥʽ ɺ-ʢʣ̔ʪʠʥ. ɯʤʫʥʦʙʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʜʦʩʪʘʪʥʴʦ ʥʝ 

ʚʠʟʥʘʯʝʥʘ, ʘʣʝ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʘʤʝ ʮʽ ʤʦʣʝʢʫʣʠ ʘʢʪʠʚʥʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ 

ʘʥʪʠʛʝʥʟʘʣʝʞʥʽʡ ʜʠʬʝʨʝʥʮʽʨʦʚʮʽ ʣʽʤʬʦʮʠʪʽʚ. 

 

 

ʈʠʩʫʥʦʢ 2.2.7 -  ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʣʝʢʫʣʠ IgG 

 

Igɽ (Ů) ï ʏʦʪʠʨʠʣʘʥʮʶʛʦʚʠʡ ʤʦʥʦʤʝʨ (ʨʠʩ 2.2.8), ʤʘʻ ʩʣʽʜʦʚʽ ʢʽʣʴʢʽʩʪʴ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʧʫʣʽ ʤʦʣʝʢʫʣ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʽ ʤʝʤʙʨʘʥʠ ʦʧʘʩʠʩʪʠʭ 

ʢʣʽʪʠʥ ʽ ʙʘʟʦʬʽʣʽʚ, ʘ ʪʘʢʦʞ Igɽ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʢʣʽʪʠʥʠ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ 

ʥʦʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʙʨʦʥʭʽʚ ʽ ʢʦʥôʶʥʢʪʠʚʠ.  ɺ ʩʚʽʪʦʚʽʡ  ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʚʠʟʥʘʥʘ  ʧʨʽʦʨʠʪʝʪʥʘ ʨʦʣʴ Igɽ ʚ ʧʘʪʦʛʝʥʝʟʽ ʘʣʝʨʛʽʯʥʠʭ ʭʚʦʨʦʙ. 

 

 

ʈʠʩʫʥʦʢ 2.2.8 -  ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʣʝʢʫʣʠ IgG 

 

            ɯʤʫʥʦʛʣʦʙʫʣʽʥʦʚʘ ʩʪʨʫʢʪʫʨʘ ʘʥʪʠʪʽʣ 
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 ʉʪʨʫʢʪʫʨʫ ʘʥʪʠʪʽʣ ʩʢʣʘʜʘʻ ʦʩʥʦʚʥʘ ʯʦʪʠʨʴʦʭ ʣʘʥʮʶʛʦʚʘ ʦʜʠʥʠʮʷ (ʤʦʥʦʤʝʨ) 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʾ ʤʦʣʝʢʫʣʠ. (ʨʠʩ. 2.2.9)  

 

 

ʈʠʩʫʥʦʢ 2.2.9 -  ʉʪʨʫʢʪʫʨʘ ʤʦʣʝʢʫʣʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ 

 

ɯʤʫʥʦʛʣʦʙʫʣʽʥʦʚʘ ʤʦʣʝʢʫʣʘ ʤʘʻ ʧʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ ʜʚʦʭ ʨʽʟʥʠʭ 

ʪʠʧʽʚ: ʣʝʛʢʽ  L (light)  ʽ ʚʘʞʢʽ ï H (heavy). ʄʝʥʰʽ ʟʘ ʨʦʟʤʽʨʦʤ  L ʣʘʥʮʶʛʠ 

ʤʘʶʪʴ ʤʦʣ. ʤʘʩʫ 25 ʢɼʘ ʽ ʦʜʥʘʢʦʚʫ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʚʩʽʭ ʢʣʘʩʽʚ. H- ʣʘʥʮʶʛʠ 

ʤʘʶʪʴ ʤʦʣ. ʤʘʩʫ 50-77 ʢɼʘ ʽ ʩʪʨʫʢʪʫʨʥʦ ʨʽʟʥʽ ʫ ʨʽʟʥʠʭ ʢʣʘʩʽʚ  ʽ ʧʽʜʢʣʘʩʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʇʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ ʫʪʨʠʤʫʶʪʴʩʷ ʨʘʟʦʤ ʟʘ ʨʘʭʫʥʦʢ 

ʢʦʚʘʣʝʥʪʥʠʭ ʽ ʥʝʢʦʚʘʣʝʥʪʥʠʭ ʟʚôʷʟʢʽʚ. ʃʝʛʢʽ ʣʘʥʮʶʛʠ ʽʩʥʫʶʪʴ ʫ ʜʚʦʭ 

ʽʟʦʪʦʧʦʚʠʭ ʬʦʨʤʘʭ ï ʂʘʧʘ (ə) ʽ ʣʷʤʙʜʘ (ɚ). ɺ ʤʦʣʝʢʫʣʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

ʤʦʞʣʠʚʦ ʧʦʻʜʥʘʥʥʷ ʧʘʨ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʘʞʢʠʭ ʽ ʣʝʛʢʠʭ ʣʘʥʮʶʛʽʚ, ʘʣʝ ʚ 

ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʠʜʚʘ ʣʘʥʮʶʛʘ ʧʦʚʠʥʥʽ ʥʘʣʝʞʘʪʠ ʜʦ ʦʜʥʦʛʦ ʪʠʧʫ. 

ʃʝʛʢʽ ʣʘʥʮʶʛʠ (L) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʨʝʛʽʦʥʽʚ(ʦʙʣʘʩʪʝʡ)-ʉ-ʢʽʥʮʝʚʘ 

ʧʦʣʦʚʠʥʢʘ, ʷʢʘ  ʻ  ʦʜʥʘʢʦʚʦʶ ʜʣʷ ʣʘʥʮʶʛʽʚ ʫʩʽʭ ʪʠʧʽʚ ( ʟʘ ʚʠʥʷʪʢʦʤ ʜʝʷʢʠʭ 

ʘʣʦʪʠʧʦʚʠʭ ʽ ɯʟʦʪʦʧʦʚʠʭ ʚʘʨʽʘʥʪʽʚ) ʽ ʫʪʚʦʨʝʥʘ ʧʨʠʙʣʠʟʥʦ 107 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ. ɺʦʥʘ ʥʘʟʚʘʥʘ ʢʦʥʩʪʘʥʪʥʦʶ ʉL ï ʜʽʣʷʥʢʦʶ 
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(constant light chain).  N-ʢʽʥʮʝʚʘ ʧʦʣʦʚʠʥʢʘ ʜʘʥʦʛʦ ʣʘʥʮʶʛʘ ʤʘʻ ʙʘʛʘʪʦ 

ʚʘʨʽʘʥʪʽʚ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ - 

ʚʘʨʽʘʙʝʣʴʥʦʾ VL -ʜʽʣʷʥʢʠ (variable light chain). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ N-ʢʽʥʮʝʚʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʷʢ ʜʣʷ ʣʝʛʢʠʭ (L) ʪʘʢ ʽ ʜʣʷ ʚʘʞʢʠʭ (H) ʣʘʥʮʶʛʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ G1, ʚʽʜʥʦʩʥʦ ʷʢʦʛʦ, ʧʨʠʪʘʤʘʥʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ, ʪʦʤʫ ʮʽ 

ʦʙʣʘʩʪʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʚʽʜʧʦʚʽʜʥʦ VL  ʽ VH. ʋʩʽ ʽʥʰʽ ʯʘʩʪʠʥʠ ʤʦʣʝʢʫʣʠ 

ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʫ ʩʪʨʫʢʪʫʨʫ - ʢʦʥʩʪʘʥʪʥʫ - ʉ. ʂʦʥʩʪʘʥʪʥʘ ʯʘʩʪʠʥʘ 

ʚʘʞʢʦʛʦ ʣʘʥʮʶʛʘ ʤʘʻ ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ ʚʽʜʦʢʨʝʤʣʝʥʽ ʦʙʣʘʩʪʽ - CH1   CH2   CH3. 

ɺʘʨʽʘʙʝʣʴʥʽ ʽ ʢʦʥʩʪʘʥʪʥʽ ʦʙʣʘʩʪʽ ʻ ʩʪʘʙʽʣʽʟʦʚʘʥʠʤʠ ʚʥʫʪʨʽʰʥʴʦʣʘʥʮʶʛʦʚʠʤʠ 

ʜʽʩʫʣʴʬʽʜʥʠʤʠ ʟʚôʷʟʢʘʤʠ (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ) ʽ ʫʪʚʦʨʶʶʪʴ ʩʪʘʙʽʣʴʥʽ ʛʣʦʙʫʣʷʨʥʽ 

ʩʪʨʫʢʪʫʨʠ ï ʜʦʤʝʥʠ. ɸʥʛʠʛʝʥʟʚôʷʟʫʶʯʠ ʮʝʥʪʨʠ ʤʦʣʝʢʫʣ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ 

ʫʪʚʦʨʝʥʽ ʚʘʨʽʘʙʝʣʴʥʠʤʠ ʜʦʤʝʥʘʤʠ VL  ʽ VH. ɺʽʜʨʽʟʦʢ ʚʘʞʢʦʛʦ ʣʘʥʮʶʛʘ ʤʽʞ 

ʜʦʤʝʥʘʤʠ CH1  ʽ CH2 ʤʘʻ ʥʘʟʚʫ ʰʘʨʥʽʨʥʦʾò ʦʙʣʘʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʙʦʤ 

ʘʥʪʠʛʝʥʟʚʷʟʫʶʯʠʤ ʮʝʥʪʨʘʤ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

           ɸʥʪʠʪʽʣʴʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ Ig ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʘʤʽʥʦʢʠʩʣʦʪ 

ʚ V- ʨʝʛʽʦʥʘʭ ʣʝʛʢʠʭ ʽ ʚʘʞʢʠʭ ʣʘʥʮʶʛʽʚ. ʉʠʥʪʝʟ ʢʦʞʥʦʾ  ʢʦʥʩʪʘʥʪʥʦ ʾʜʽʣʷʥʢʠ  

ʷʢ ʚʘʞʢʠʭ, ʪʘʢ  ̔ʣʝʛʢʠʭ ʣʘʥʮʶʛʽʚ, ʢʦʜʫʻʪʴʩʷ ʩʚʦʾʤ ʛʝʥʦʤ.  

ʗʢ ʤʦʞʣʠʚʽ ʜʞʝʨʝʣʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ  ʩʪʨʫʢʪʫʨ, ʷʢʽ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʫ ʚʠʟʥʘʯʝʥʽ: 

- ʄʥʦʞʠʥʥʽʩʪʴ ʛʘʤʝʪʥʠʭ ʛʝʥʽʚ V- ʨʝʛʽʦʥʽʚ; 

- ʉʦʤʘʪʠʯʥʠʡ ʤʫʪʘʛʝʥʝʟ; 

- ʩʦʤʘʪʠʯʥʽ ʨʝʢʦʤʙʽʥʘʮʽʾ ʤʽʞ ʩʝʛʤʝʥʪʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʠʡ V- ʛʝʥ; 

 - ɻʝʥʥʽ ʢʦʥʚʝʨʩʽʾ; 

- ɺʩʪʘʚʢʠ ʜʦʜʘʪʢʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ; 

 ɿʥʘʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ ʚʘʨʽʘʙʝʣʴʥʽ ʜʽʣʷʥʢʠ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʧʦʣʽʤʦʨʬʽʟʤ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ. 

 ʇʦʣʽʤʦʨʬʽʟʤ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʙʝʟʧʝʯʫʻ ʽʤʫʥʦʣʦʛʽʯʥʫ 

ʧʽʜʪʨʠʤʢʫ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ.   
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ʇʦʨʫʰʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʠʭ ʩʪʨʫʢʪʫʨ ʘʥʪʠʪʽʣ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʴ ʚ ʽʤʫʥʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ  ʽʤʫʥʦʜʝʬʠʮʽʪʥʠʤʠ 

ʩʪʘʥʘʤʠ ʽ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʛʘʤʘʧʘʪʽʾ.  ʇʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʛʘʤʘʧʘʪʽʡ ʻ ʧʨʦʜʫʢʮʽʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

(ʧʘʨʘʧʨʦʪʝʾʥʽʚ) ʟʘʤʽʩʪʴ ʧʦʣʽʤʦʨʬʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ 

(ʧʘʨʘʧʨʦʪʝʾʥʠ) 

 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʻ  ʧʨʦʜʫʢʪʦʤ ʩʝʢʨʝʮʽʾ ʦʜʥʦʛʦ ʢʣʦʥʫ ɺ-

ʣʽʤʬʦʮʠʪʽ, ʘʙʦ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ; ʧʨʝʟʝʥʪʦʚʘʥʽ ʧʫʣʦʤ  ʩʪʨʫʢʪʫʨʥʦ 

ʛʦʤʦʛʝʥʥʠʭ ʤʦʣʝʢʫʣ;  ʤʘʶʪʴ ʚʘʞʢʽ ʣʘʥʮʶʛʠ ʦʜʥʦʛʦ ʢʣʘʩʫ (ʩʫʙʢʣʘʩʫ) ʽ 

ʣʝʛʢʽ ʣʘʥʮʶʛʠ ʦʜʥʦʛʦ ʪʠʧʫ;ʽʜʝʥʪʠʯʥʠʡ ʽʜʽʦʪʠʧ (ʘʢʪʠʚʥʠʡ ʮʝʥʪʨ) ʽ 

ʧʽʜʛʨʫʧʫ V-ʜʦʤʝʥʽʚ; 

ʇʨʦʜʫʢʮʽʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʚ 

ʽʤʫʥʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ 

ʟʘ ʢʦʥʢʨʝʪʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʷʢ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʛʘʤʘʧʘʪʽʾ.  

ʊʘʙʣʠʮʷ 2. 2.1 - ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʛʘʤʘʧʘʪʽʾ 

ʂʘʪʝʛʦʨʽʾ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ 

ʛʘʤʘʧʘʪʽʡ 

ʍʘʨʘʢʪʝʨ ʧʘʪʦʣʦʛʽʾ 

1 2 

ɯʤʫʥʦʜʝʬʽʮʠʪʥʽ 

ʩʪʘʥʠ  

ʜʠʩʙʘʣʘʥʩʦʤ ʊ- ʽ 

ɺ-ʣʘʥʦʢ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ 

 

C(Ig) ʤʝʥʰ 2.5 ʛ/ʣ 

ʇʝʨʚʠʥʥʽ (ʩʠʥʜʨʦʤʠ ɺʽʩʢʦʪʪʘ-ʆʣʜʨʠʯʘ, ɼʠ 

ɻʝʦʨʛʝ, ʅʝʟʝʣʝʬʘ, ʚʘʞʢʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ) 

ɺʪʦʨʠʥʥʽ (ʚʽʢʦʚʽ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʤʫʥʦʜʝʧʨʝʩʘʥʪʽʚ, ʘʙʦ  ʻ 

ʩʫʧʫʪʥʽʤʠ ʦʥʢʦʣʦʛʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ  

ʥʝʣʽʤʬʦʾʜʥʦʾ ʧʨʠʨʦʜʠ) 

ʇʝʨʝʙʫʜʦʚʘ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʽʩʣʷ 

ʧʝʨʝʩʘʜʢʠ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣʽʪʠʥ 

ɸʥʪʠʛʝʥʥʘ ʩʪʠʤʫʣʷʮʽʷ ʚ ʨʘʥʥʴʦʤʫ 
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ʦʥʪʦʛʝʥʝʟʽ (ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʘ ʽʥʬʝʢʮʽʷ) 

ɺ-ʢʣʽʪʠʥʥʽ 

ʟʣʦʷʢʽʩʥʽ 

C(Ig) ʙʽʣʴʰ 25 ʛ/ʣ 

ʄʥʦʞʠʥʥʘ ʤʽʻʣʦʤʘ, ʤʘʢʨʦʛʣʦʙʫʣʽʥʝʤʽʷ 

ɺʘʣʴʜʝʥʩʪʨʝʤʘ 

ʇʣʘʟʤʦʮʠʪʦʤʘ, ʣʽʤʬʦʤʘ, ʭʨʦʥʽʯʥʠʡ 

ʣʽʤʬʦʣʝʡʢʦʟ, ʭʚʦʨʦʙʘ ʚʘʞʢʠʭ ʣʘʥʮʶʛʽʚ 

1 2 

ɺ-ʢʣʽʪʠʥʥʽ 

ʜʦʙʨʦʷʢʽʩʥʽ 

C(Ig) ʙʽʣʴʰʝ 25 ʛ/ʣ 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʛʘʤʘʧʘʪʽʾ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʫ 

ɻʦʤʦʛʝʥʥʘ ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ 

 

C(Ig) ʤʝʥʰ 2.5 ʛ/ʣ 

ɹʘʢʪʝʨʽʘʣʴʥʽ ʽʥʬʝʢʮʽʾ  

ɸʚʪʦʽʤʫʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʢʨʽʦʛʣʦʙʫʣʽʥʝʤʽʷ, ʩʠʩʪʝʤʥʘ ʯʝʨʚʦʥʘ 

ʚʦʚʯʘʥʢʘ, ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ ʽ ʽʥʰʽ  
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ,  ʩʠʥʪʝʟʫ, ʜʠʥʘʤʽʢʠ ʧʨʦʜʫʢʮʽʾ 

ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʣ̔ ̫ʢ ʟʘʢʣʶʯʥʦʛʦ (ʧʨʦʷʚʣʝʥʦʛʦ) ʝʪʘʧʫ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ ʢʦʥʪʝʢʩʪʽ   ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʠʪʽʣ ʟ ʧʦʟʠʮʽʡ  

ʛʝʥʝʪʠʢʠ, ʙʦ̔ʭ̔ʤ̔ ,ʾ ʙʦ̔ʬ̔ʟʠʢʠ, ʤʦʣʝʢʫʣʷʨʥʦ ʾʙ̔ʦʣʦʛʽʾ, ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʥʘʫh 

ʫʷʚʫ ʚʽʜʥʦʩʥʦ ʾʭ ʩʪʨʫʢʪʫʨʠ,  ʙʽʦʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʩʥʦ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʙʽʦʣʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ. ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ 

ʜʦʩʣʽʜʥʠʢʽʚ ʚ ʮʽʻʾ ʛʘʣʫʟʽ ʩʚʽʜʯʠʪʴ ʪʘʢʦʞ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ 

ʩʝʨʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʘʥʪʠʪʽʣʦʛʝʥʝʟʫ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʧʨʦʪʝʽʥʦʛʝʥʥʦʶ 

ʬʫʥʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ, ʟʦʢʨʝʤʘ ʥʘ ʨʽʚʥʽ ʩʪʘʥʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʛʦ ʩʧʝʢʪʨʫ, 

ʦʩʢʽʣʴʢʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʾ ʛʦʤʦʣʦʛʽʾ  ʘʥʪʠʪʽʣ ʟ 

ʤʦʣʝʢʫʣʘʤʠ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʘ ʪʘʢʦʞ  ʧʝʚʥʦʾ ʛʦʤʦʣʦʛʽʾ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟ 

ʤʦʣʝʢʫʣʘʤʠ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʙʠʜʚʘ 

ʪʠʧʠ ʤʦʣʝʢʫʣ  ʟʜʽʡʩʥʶʶʪʴ  ʽʤʫʥʦʣʦʛʽʯʥʝ ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘ 

ʚʪʦʨʛʥʝʥʥʷ ʝʢʟʦʛʝʥʥʠʭ ʽ ʝʥʜʦʛʝʥʥʠʭ   ʯʫʞʦʨʽʜʥʠʭ ʘʛʝʥʪʽʚ,  ʤʦʞʥʘ ʟ  ʧʝʚʥʦʶ 

ʤʽʨʦʶ ʟʘʩʪʝʨʝʞʣʠʚʦʩʪʽ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʟʘʛʘʣʴʥʝ ʝʚʦʣʶʮʽʡʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʭ ʤʦʣʝʢʫʣ.   
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

 

1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʭʽʤʽʯʥʫ ʧʨʠʨʦʜʫ ʽ ʽʤʫʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʚʥʦʮʽʥʥʠʭ ʽ ʥʝʧʦʚʥʦʮʽʥʥʠʭ ʘʥʪʠʛʝʥʽʚ 

2.   ʉʬʦʨʤʫʣʶʡʪʝ ʟʘ ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʦʥʷʪʪʷ ʛʫʤʦʨʘʣʴʥʠʡ 

ʽʤʫʥʽʪʝʪ.  

3.   ʈʦʟʧʠʰʽʪʴ ʫʚʝʩʴ ʧʨʦʮʝʩ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʩʠʥʪʝʟʫ 

ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ.  

4. ʗʢʽ  ʢʦʤʧʦʥʝʥʪʠ ʤʦʣʝʢʫʣʠ  ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʛʨʫʧʦʚʠʭ 

ʘʥʪʠʛʝʥʽʚ?  - ɿʘ  ʷʢʠʤ  ʩʧʝʢʪʨʦʤ  ʦʟʥʘʢ ʨʦʟʨʽʟʥʶʶʪʴ ʘʥʪʠʪʽʣʘ? 

-5.   ʗʢʫ ʭʽʤʽʯʥʫ ʧʨʠʨʦʜʫ ʤʘʶʪʴ ʘʥʪʠʪʽʣʘ? 

6.     ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ  ʽʤʫʥʦʣʦʛʽʯʥʘ ʙʽʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ? 

7. ɿ ̫ ʢʠʭ ʩʢʣʘʜʦʚʠʭ ʫʪʚʦʨʝʥʘ ʦʩʥʦʚʥʘ ʩʪʨʫʢʪʫʨʥʘ  ʦʜʠʥʠʮʷ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʾ ʤʦʣʝʢʫʣʠ? 

 8.  ʅʘʟʚʽʪʴ ʤʦʞʣʠʚʽ ʜʞʝʨʝʣʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ  ʩʪʨʫʢʪʫʨ, ʷʢʽ ʤʘʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʫ 

9.   ʑʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ  ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ? 

10.   ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʢʘʪʝʛʦʨʽʾ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʛʘʤʘʧʘʪʽʡ? 

ʃʽʪʝʨʘʪʫʨʘ 
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ʈʆɿɼɯʃ  ɯɯɯ 

ɯʄʋʅʆɻʃʆɹʋʃɯʅʀ ʊɸ ɻɽʅʀ, ʗʂɯ ɰʍ ʂʆɼʋʖʊʔ 

 

 

ɺ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʚʞʝ ʨʦʟʛʣʷʜʘʣʠ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ̔ 

ʙʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟ ʧʦʟʠʮʽʾ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ ʘʥʪʠʪʽʣ 

ʽ ʚʠʟʥʘʯʠʣʠʩʴ, ʱʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ (ʛʨʫʧʘ ʙʽʣʢʽʚ ʟ ʜʝʷʢʠʤʠ ʟʘʛʘʣʴʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʘʥʪʠʪʽʣʦ ʫʪʚʦʨʶʶʯʽ ʢʣʽʪʠʥʠ) 

ʤʘʶʪʴ ʘʥʪʠuʛʝʥʥʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʘʥʪʠʛʝʥʘʤʠ - ʯʫʞʦʨʽʜʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʨʝʯʦʚʠʥʘʤʠ ʽ ʙʘʛʘʪʦʤʽʣʴʡʦʥʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʦʣʝʢʫʣ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʧʦʚôʷʟʘʥʘ ʧʝʨʰ ʟʘ ʚʩʝ ʟ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʾʭ ʘʥʪʠʪʽʣ (ɸʊ). ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʧʨʠʜʽʣʷʻʤʦ ʫʚʘʛʫ 

ʛʝʥʦʤ ʥʽʡ ʧʦʙʫʜʦʚʽ ʤʦʣʝʢʫʣ ʜʘʥʠʭ ʙʽʣʢʽʚ, ʛʝʥʝʪʠʯʥʦʤʫ ʢʦʥʪʨʦʣʶ 

ʧʨʦʜʫʢʮʽʾ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʦʙôʻʜʥʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚ ʻʜʠʥʠʡ ʬʫʥʢʮʽʦʥʫʶʯʠʡ ʛʝʥ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ 

 

 

 

 

 

 

  

 

ʈʠʩʫʥʦʢ 3.1 - ʉʭʝʤʘ ʙʫʜʦʚʠ ʤʦʣʝʢʫʣʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘ 

 

ɿʘʛʘʣʴʥʽ ʩʪʨʫʢʪʫʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʩʽʭ 

ʤʦʣʝʢʫʣ (ʨʠʩ.3.1) ʽ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ:  
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1. ʄʦʣʝʢʫʣʘ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4-ʭ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ 

ʜʚʦʭ ʪʠʧʽʚ: L- ʽ ʅ-ʣʘʥʮʶʛʽʚ. 

2. ʅ- ʽ L- ʣʘʥʮʶʛʠ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʝʨʚʠʥʥʽʡ ʩʪʨʫʢʪʫʨʽ, 

ʷʢʱʦ ʾʭ ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ, ʪʦ ʦʙʠʜʚʘ L- ʣʘʥʮʶʛʠ ʫ ʩʢʣʘʜʽ ʦʢʨʝʤʦʾ 

ʤʦʣʝʢʫʣʠ ʽʜʝʥʪʠʯʥʽ ʦʜʥʘ ʦʜʥʽʡ ʧʦ ʩʪʨʫʢʪʫʨʽ ʽ ʦʙʠʜʚʘ ʅ-ʣʘʥʮʶʛʠ ʪʘʢʦʞ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ. 

3. ʋ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʢʦʞʥʠʡ ʧʦʣʽʧʝʧʪʠʜʥʠʡ ʣʘʥʮʶʛ 

ʤʦʣʝʢʫʣʠ ɸʊ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʚʘʨʽʘʙʝʣʴʥʫ (V) ʽ ʧʦʩʪʽʡʥʫ (ʉ). 

ɼʦ V ʯʘʩʪʠʥʠ ʚʽʜʥʦʩʠʪʴʩʷ 110-120 N-ʢʽʥʮʝʚʠʭ ʟʘʣʠʰʢʽʚ ʧʦʣʽʧʝʧʪʠʜʥʠʭ 

ʣʘʥʮʶʛʽʚ, ʘ ʽʥʰʽ ʟʘʣʠʰʢʠ ʚʭʦʜʷʪʴ ʚ ʉ-ʯʘʩʪʠʥʫ ʣʘʥʮʶʛʘ. 

4. ɺ ʤʝʞʘʭ V-ʯʘʩʪʠʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʨʘʡʦʥʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʛʽʧʝʨʚʘʨʽʘʙʝʣʴʥʠʤʠ. ʉʘʤʝ ʚ ʮʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʷʪʴʩʷ ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʟʘʣʠʰʢʠ, 

ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʦʙʫʜʦʚʽ ʘʥʪʠʛʝʥ-ʟʚôʷʟʫʶʯʦʛʦ ʮʝʥʪʨʘ (ɸɿʎ). 

5. V-ʯʘʩʪʠʥʫ L-ʣʘʥʮʶʛʽʚ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʜʚʘ ʩʝʛʤʝʥʪʠ : V-ʩʝʛʤʝʥʪ ʽ 

J-ʩʝʛʤʝʥʪ, ʘ V-ʯʘʩʪʠʥʫ H-ʣʘʥʮʶʛʽʚ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʪʨʠ ʩʝʛʤʝʥʪʠ: V-, D- i J-

ʩʝʛʤʝʥʪ. ʎʽ ʩʝʛʤʝʥʪʠ ʙʫʣʠ ʚʽʜʦʢʨʝʤʣʝʥʽ ʧʨʠ ʘʥʘʣʽʟʽ ʭʘʨʘʢʪʝʨʫ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʤʽʥ, ʘʣʝ ʟʛʦʜʦʤ ʚʠʷʚʠʣʦʩʴ, ʱʦ ʢʦʞʥʠʡ ʟ ʥʠʭ ʢʦʜʫʻʪʴʩʷ 

ʦʢʨʝʤʦʶ ʜʽʣʷʥʢʦʶ ɼʅʂ.  

6. ʇʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ ʤʦʣʝʢʫʣʠ ʤʘʶʪʴ ʜʦʤʝʥʥʫ ʦʨʛʘʥʽʟʘʮʽʶ. ʂʦʞʝʥ 

ʜʦʤʝʥ ʤʽʩʪʠʪʴ ʙʽʣʷ 110 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ʱʦ ʤʘʶʪʴ ʦʜʠʥ 

ʚʥʫʪʨʽʰʥʴʦʣʘʥʮʶʛʦʚʠʡ ʜʠʩʫʣʴʬʽʜʥʠʡ ʟʚôʷʟʦʢ, ʽ ʚʩʽ ʜʦʤʝʥʠ ʤʘʶʪʴ ʧʝʚʥʫ 

ʛʦʤʦʣʦʛʽʶ ʚ ʧʝʨʚʠʥʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʘ ʧʦʜʽʙʥʫ ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ. 

7. ɯʩʥʫʻ ʜʚʘ ʪʠʧʠ L-ʣʘʥʮʶʛʽʚ: c- ʽ l-. ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʘʤʽʥʦʢʠʩʣʦʪʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʽʞ c- ʽ l- ʣʘʥʮʶʛʘʤʠ ʩʢʣʘʜʘʶʪʴ ʙʽʣʷ 60%, ʽ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, 

ʱʦ ʪʘʢʽ ʚʝʣʠʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʷʚʣʷʶʪʴʩʷ ʷʢ ʫ V-,  ʪʘʢ ʽ ʚ C-ʯʘʩʪʠʥʽ L- 

ʣʘʥʮʶʛʽʚ. ʇʨʠ ʣʦʢʘʣʽʟʘʮʽʾ ʛʝʥʽʚ L-ʣʘʥʮʶʛʽʚ ʥʘ ʭʨʦʤʦʩʦʤʘʭ ʚʠʷʚʠʣʦʩʴ, ʱʦ c- ʽ 

l- ʛʝʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʧʘʨʘʭ ʥʝʛʦʤʦʣʦʛʽʯʥʠʭ ʘʫʪʦʩʦʤ. 
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8. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ L-ʣʘʥʮʶʛʽʚ, ʅ-ʣʘʥʮʶʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʥʪʠʯʥʠʤʠ ʧʦ 

V-ʯʘʩʪʠʥʽ, ʘʣʝ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʙʫʜʦʚʽ ʾʭ ʉ-ʯʘʩʪʠʥ ʤʦʞʫʪʴ ʜʦʭʦʜʠʪʠ ʜʦ 70%. ɿʘ 

ʭʘʨʘʢʪʝʨʦʤ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʉ-ʯʘʩʪʠʥʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧôʷʪʴ ʢʣʘʩʽʚ: IgM, IgA, IgJ, IgD i IgE. ɺʽʜʧʦʚʽʜʥʽ ʜʽʣʷʥʢʠ ʅ-

ʣʘʥʮʶʛʘ ʧʦʟʥʘʯʘʶʪʴʩʷ ʛʨʝʮʴʢʠʤʠ ʙʫʢʚʘʤʠ: m, a, g, s, e.  

9. ɺ ʩʝʨʝʜʠʥʽ ʅ-ʣʘʥʮʶʛʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʜʽʣʷʥʢʘ, ʱʦ ʦʜʝʨʞʘʣʘ ʥʘʟʚʫ 

ʰʘʨʥʽʨʥʦʾ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʽʚ ʧʨʦʣʽʥʫ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ 

ʫʪʚʦʨʝʥʥʶ ʨʝʛʫʣʷʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʊʫʪ ʞʝ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘʣʠʰʢʠ 

ʮʠʩʪʝʾʥʫ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʜʠʩʫʣʴʬʽʜʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʅ-ʣʘʥʮʶʛʘʤʠ. ʄʦʞʣʠʚʦ, 

ʩʘʤʝ ʰʘʨʥʽʨʥʘ ʜʽʣʷʥʢʘ ʤʦʣʝʢʫʣʠ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʛʥʫʯʢʽʩʪʴ ʽ ʢʦʦʨʜʠʥʦʚʘʥʫ 

ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʫ ʚʽʜ ʘʥʪʠʛʝʥ-ʟʚôʷʟʫʶʯʦʾ ʯʘʩʪʠʥʠ ʤʦʣʝʢʫʣʠ ʜʦ ʾʾ ʝʬʝʢʪʦʨʥʦʾ 

ʯʘʩʪʠʥʠ. ʗʢʱʦ ʚʩʽ ʜʦʤʝʥʠ-ʤʦʣʝʢʫʣʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʧʝʚʥʫ 

ʩʪʨʫʢʪʫʨʥʫ ʽ ʧʨʦʩʪʦʨʦʚʫ ʧʦʜʽʙʥʽʩʪʴ, ʪʦ ʰʘʨʥʽʨʥʘ ʜʽʣʷʥʢʘ ʥʝ ʛʦʤʦʣʦʛʽʯʥʘ ʟ 

ʞʦʜʥʦʶ ʜʽʣʷʥʢʦʶ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ. 

10. ɸʥʪʠʛʝʥʟʚôʷʟʫʶʯʠʡ ʮʝʥʪʨ (ɸɿʎ) (ʘʢʪʠʚʥʠʡ ʮʝʥʪʨ ʘʥʪʠʪʽʣʘ, ʷʢʠʡ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦ ʚʟʘʻʤʦʜʽʻ ʟ ʘʥʪʠʛʝʥʥʦʶ ʜʝʪʝʨʤʽʥʘʥʪʦʶ (ʝʧʽʪʦʧʦʤ)) 

ʤʦʣʝʢʫʣʠ ɸʊ ʙʫʜʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ - 

ʦʜʥʦʛʦ L-  ̔ ʦʜʥʦʛʦ ʅ-ʣʘʥʮʶʛʘ. ʆʩʥʦʚʥʘ ʨʦʣʴ ʫ ʧʦʙʫʜʦʚʽ ɸɿʎ ʚʽʜʽʛʨʘʶʪʴ 

ʛʽʧʝʨʚʘʨʽʘʙʝʣʴʥʽ ʜʽʣʷʥʢʠ ʦʙʦʭ ʣʘʥʮʶʛʽʚ.   
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ʈʠʩʫʥʦʢ 3.2 - ʇʦʜʦʚʞʥʷ ʫʧʘʢʦʚʢʘ b-ʣʠʩʪʢʽʚ ʫ ʢʦʥʩʪʘʥʪʥʦʤʫ ʜʦʤʝʥʽ 

ʣʝʛʢʦʛʦ ʣʘʥʮʶʛʘ ʽʤʫʥʦʛʣʦʙʫʣʥ̔ʫ . ɿʣ̔ʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʦʢʣʘʜʥʘ ʢʘʨʪʠʥʘ 

ʙ̔ʣʢʘ; ʨʘʡʜʫʞʥʘ ʨʦʟʮʚʽʪʢʘ (ʚʽʜ ʩʠʥɹʦʛʦ ʜʦ ʯʝʨʚʦʥʦʛʦ) ʪʨʘʩʫʻ ʭ̔ʜ ʣʘʥʮʶʛʘ, ʚʽʜ 

N- ʜʦ ʉ-ʢ̔ʥʮ̫. ʅʘ ʪʦʧʦʣʦʛʯ̔ʥʡ̔ ʩʭʝʤ̔  (ʚ ʮʝʥʪʨʽ ʨʠʩʫʥʢʘ) ʧ̔ʜʢʨʝʩʣʝʥʽ "ʛʨʝʮʴʢʽ 

ʢʣʶʯ̔". ʅʘ ʨʠʩʫʥʢʫ ʧʨʘʚʦʨʫʯ ʧʦʜʘʥʦ ʚʠʜ ʥʘ ʙʽʣʦʢ "ʟʥʠʟʫ" (ʟ ʪʦʨʮʚ̔ 

ʩʪʨʫʢʪʫʨʥʠʭ ʩʝʛʤʝʥʪʚ̔). ʇʨʷʤʦʢʫʪʥʠʢʠ - ʪʦʨʮʽ b-ʪʷʞ̔ʚ. ʍʨʝʩʪʠʢ ʚʽʜʧʦʚʽʜʘʻ 

N-ʢ̔ʥʮʁ ʩʝʛʤʝʥʪʘ (ʪʦʙʪʦ ʚʽʥ "ʽʜʝ ʚʽʜ ʥʘʩ"), ʪʦʯʢʘ  ð  ʡʦʛʦ ʉ-ʢ̔ʥʮʁ (ʪʦʙʪʦ ʚʽʥ 

"ʨʫʭʘʻʪʴʩʷ ʜʦ ʥʘʩ"). ʍ̔ʜ ʧʝʪʝʣʴ, ʷʢʽ ʩʧʦʣʫʯʘʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʩʝʛʤʝʥʪʠ, 

ʧʦʢʘʟʘʥʠʡ ʯʦʨʥʦʁ ʣʽʥ̔̒ ʶ, ʷʢʱʦ ʧʝʪʣʷ ʧʦʚʝʨʥʫʪʘ ʜʦ ʥʘʩ, ʽ ʩʚʽʪʣʦʶ, ʷʢʱʦ ʚʦʥʘ 

ʟʥʘʭʦʜʠʪʩɹ ̫ ʥʘ ʧʨʦʪʠʣʝʞʥ̔ʡ ʩʪʦʨʦʥʽ ʫʢʣʘʜʢʠ. ʊʘʢʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ 

ʧʨʝʜʩʪʘʚʠʪʠ ʢʦʣʽʥʝʘʨʥʫ ʫʧʘʢʦʚʢʫ ʮʠʭ ʩʝʛʤʝʥʪʚ̔ (b-ʪʷʞ̔ʚ) ʥʘʡʙʣ̔ɹ ʰ ʧʨʦʩʪʦ. 

ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʧʨʦʩʪʦʨʦʚʫ ʙʫʜʦʚʫ "ʛʨʝʮʢɹʠʭ ʢʣʶʯ̔ʚ" ʽ 

ʧʦʤʽʪʠʪʠ, ʱʦ ʜʚʘ ʽʩʥʫʶʯʠʭ "ʢʣʶʯʘ" ʫ ʧʨʦʩʪʦʨʽ ʦʨʛʘʥʠʟʦʚʘʥʽ ʧʦ-ʨ̔ʟʥʦʤʫ. 

ɹʘʛʘʪʦ ʨʦʢʽʚ ʪʦʤʫ ʘʚʩʪʨʘʣʽʡʩʴʢʠʡ ʚʽʨʫʩʦʣʦʛ ʪʘ ʽʤʫʥʦʣʦʛ ʌ. ɹʝʨʥʝʪ 

ʩʬʦʨʤʫʣʶʚʘʚ ʪʝʦʨʽʶ çʆʜʥʘ ʢʣʽʪʠʥʘ - ʦʜʥʝ ʘʥʪʠʪʽʣʦè. ɻʽʧʦʪʝʟʘ ʜʦʩʪʘʪʥʴʦ 

ʰʚʠʜʢʦ ʙʣʠʩʢʫʯʝ ʧʽʜʪʚʝʨʜʠʣʘʩʴ, ʘʣʝ ʪʽʣʴʢʠ ʥʝʜʘʚʥʦ ʩʪʘʚ ʟʨʦʟʫʤʽʣʠʤ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ çʦʙʣʠʯʯʷè 

ʤʦʣʝʢʫʣ ɸʊ. ɺʠʷʚʠʣʦʩʴ, ʱʦ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʢʣʽʪʠʥʽ ʽʟ ʙʘʛʘʪʴʦʭ 

ʩʦʪʝʥʴ ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʘʢʪʠʚʥʠʤ ʻ  ʪʽʣʴʢʠ  ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʛʝʥʽʚ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʩʠʥʪʝʟʫ ʦʜʥʦʛʦ L-ʣʘʥʮʶʛʘ ʽ ʦʜʥʦʛʦ ʅ-ʣʘʥʮʶʛʘ. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʦʣʝʢʫʣ ɸʊ, ʱʦ ʜʦʨʽʚʥʶʻ 10
7
, ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, 

ʱʦ ʚ ʨʽʟʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥʘʭ ʘʢʪʠʚʫʶʪʴʩʷ ʨʽʟʥʽ ʛʝʥʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʧʦʧʫʣʷʮʽʷ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ ʛʝʪʝʨʦʛʝʥʥʘ ʟʘ ʩʧʝʮʠʬʽʯʥʽʩʪʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʦʣʝʢʫʣ ɸʊ ʥʘ ʨʽʚʥʽ ʮʽʣʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʩʫʚʦʨʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʶ ʤʦʣʝʢʫʣ ɸʊ, ʢʦʪʨʽ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʢʣʦʥʫ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ. ɺʠʙʽʨ 

ʢʦʥʢʨʝʪʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ çʫʪʚʦʨʶʶʪʴè ʬʫʥʢʮʽʦʥʫʶʯʽ ʛʝʥʠ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʧʝʚʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʢʣʽʪʠʥʽ ʻ, ʥʘʧʝʚʥʝ, ʚʠʧʘʜʢʦʚʠʤ. 
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ɹʽʣʴʰ ʪʦʛʦ - ʜʘʣʝʢʦ ʥʝ ʚʩʽ ʧʦʻʜʥʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʠʭ ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɸʣʝ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘ çʤʘʰʠʥʘè ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚ ʨʝʰʪʽ-

ʨʝʰʪ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚʩʽ ʟʘʢʣʘʜʝʥʽ ʚ ʥʝʾ ʤʦʞʣʠʚʦʩʪʽ ʽ ʦʨʛʘʥʽʟʤ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʝʚʥʠʤ ʥʘʙʦʨʦʤ ɸʊ. 

 

ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

 

ɻʝʥʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʜʦʤʦʚʠʤʦʩʴ ʥʘʟʠʚʘʪʠ ʪʽ ʜʽʣʷʥʢʠ ɼʅʂ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʝʤʙʨʽʦʥʘʣʴʥʦʤʫ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʤʫ ʩʪʘʥʽ. ʗʢ ʩʪʘʥʝ ʚʽʜʦʤʦ 

ʟ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʣʘʜʝʥʥʷ, çʟʽʙʨʘʥʠʡè V-ʛʝʥ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʫʪʚʦʨʶʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʥʘ ʨʽʚʥʽ ɼʅʂ ʜʽʣʷʥʦʢ, ʢʦʪʨʽ ʟʥʘʭʦʜʷʪʴʩʷ ʜʘʣʝʢʦ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʜʽʣʷʥʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥʘʭ, ʘ ʚ 

ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ, ʥʠʨʦʢ ʽ ʽʥʰʠʭ ʪʢʘʥʠʥ, ʷʢ ʽ ʚ ʝʤʙʨʽʦʥʘʣʴʥʽʡ ɼʅʂ, ʛʝʥʥʽ 

ʩʝʛʤʝʥʪʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʽʩʥʫʶʪʴ ʨʦʟʨʽʟʥʝʥʦ.  

V-ʛʝʥʦʤ L-ʣʘʥʮʶʛʘ ʤʠ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʛʝʥ, ʱʦ ʟʽʙʨʘʥʠʡ ʽʟ V- i J-

ʩʝʛʤʝʥʪʽʚ, ʘ V-ʛʝʥʦʤ ʅ-ʣʘʥʮʶʛʽʚ - ʛʝʥ, ʟʽʙʨʘʥʠʡ ʽʟ V-, D- i J-ʩʝʛʤʝʥʪʽʚ. ʉ-ʛʝʥʠ 

ʚ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ ʧʝʨʝʙʫʜʦʚʽ ʥʘ ʨʽʚʥʽ ɼʅʂ ʥʝ 

ʧʽʜʜʘʶʪʴʩʷ. ɿʤʽʥʶʚʘʪʠʩʴ ʤʦʞʫʪʴ ʣʠʰʝ ʜʽʣʷʥʢʠ ɼʅʂ ʟʘ ʤʝʞʘʤʠ ʩʪʨʫʢʪʫʨʥʦʾ 

ʯʘʩʪʠʥʠ ʉ-ʛʝʥʽʚ. 

V-ʩʝʛʤʝʥʪʠ 

V-ʩʝʛʤʝʥʪʠ ʢʦʥʪʨʦʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ n-ʢʽʥʮʝʚʠʭ ʜʽʣʷʥʦʢ ʧʦʣʽʧʝʧʪʠʜʥʠʭ 

ʣʘʥʮʶʛʽʚ. ʈʘʭʫʥʦʢ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟʘʚʞʜʠ ʟ n-ʟʘʣʠʰʢʘ 

çʟʨʽʣʦʛʦè ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ, ʱʦ ʩʝʢʨʝʪʫʻʪʴʩʷ ʢʣʽʪʠʥʘʤʠ. ɸʣʝ ʧʨʠ 

ʪʨʘʥʩʣʷʮʽʾ ʤʈʅʂ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʚ ʛʝʪʝʨʦʣʦʛʽʯʥʠʭ ʙʝʟʢʣʽʪʠʥʥʠʭ ʩʠʩʪʝʤʘʭ 

ʚʠʷʚʠʣʦʩʴ, ʱʦ ʧʝʨʚʠʥʥʠʡ ʧʨʦʜʫʢʪ ʪʨʘʥʩʣʷʮʽʾ ʙʽʣʴʰ ʜʦʚʛʠʡ, ʥʽʞ ʟʨʽʣʠʡ 

ʣʘʥʮʶʛ, ʽ ʤʘʻ ʟ n-ʢʽʥʮʷ ʝʢʩʪʨʘʧʝʧʪʠʜ, ʱʦ ʦʜʝʨʞʘʚ ʥʘʟʚʫ ʣʽʜʫʶʯʦʛʦ, ʘʙʦ 

ʩʠʛʥʘʣʴʥʦʛʦ. ʎʝʡ ʧʝʧʪʠʜ ʧʽʜʜʘʻʪʴʩʷ ʰʚʠʜʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʤʫ 

ʚʽʜʱʝʧʣʝʥʥʶ; ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʛʝʥ V-ʩʝʛʤʝʥʘ ʤʘʻ ʦʢʨʝʤʠʡ ʝʢʟʦʥ, ʷʢʠʡ 
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ʢʦʥʪʨʦʣʶʻ ʫʪʚʦʨʝʥʥʷ ʣʽʜʠʨʫʶʯʦʛʦ ʧʝʧʪʠʜʫ. ʅʘ ʤʝʞʽ ʝʢʟʦʥ/ʽʥʪʨʦʥ ʫ ʛʝʥʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚʠʷʚʣʝʥʽ ʪʽ ʞ ʩʠʛʥʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʩʧʣʘʡʩʠʥʛʫ ʤʈʅʂ, 

ʱʦ ʽ ʫ ʽʥʰʠʭ ʛʝʥʽʚ ʝʫʢʘʨʽʦʪʽʚ, ʘ ʩʘʤʝ 5ô-ʝʢʟʦʥ /GT-ʽʥʪʨʦʥ-AG-ʝʢʟʦʥ/ - 3ô. ʅʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ   ʣʽʜʠʨʫʶʯʠʭ ʝʢʟʦʥʽʚ ʨʽʟʥʠʭ V-

ʩʝʛʤʝʥʪʽʚ, ʚʩʽ ʚʦʥʠ ʤʽʩʪʷʪʴ ʩʘʤʝ ʮʝʡ ʢʦʜʦʥ, ʱʦ ʻ ʦʩʪʘʥʥʽʤ ʢʦʜʦʥʦʤ 

ʣʽʜʠʨʫʶʯʦʛʦ ʝʢʟʦʥʫ ʽ ʥʝ ʬʦʨʤʫʻ ʩʚʦʾʤʠ ʜʚʦʤʘ ʥʫʢʣʝʦʪʠʜʘʤʠ ʩʠʛʥʘʣ ʜʣʷ 

ʩʧʣʘʡʩʠʥʛʫ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦ ʨʦʟʤʽʨʠ V-ʩʝʛʤʝʥʪʽʚ ʧʠʪʘʥʥʷ 

ʧʨʦ ʢʽʣʴʢʽʩʪʴ V-ʩʝʛʤʝʥʪʽʚ ʜʦ ʢʽʥʮʷ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʨʽʰʝʥʦ.  

ʈʦʟʤʽʨ V-ʩʝʛʤʝʥʪʘ, ʚʨʘʭʦʚʫʶʯʠ ʣʽʜʠʨʫʶʯʠʡ ʝʢʟʦʥ ʽ ʽʥʪʨʦʥ ʤʽʞ ʜʚʦʤʘ 

ʝʢʟʦʥʘʤʠ, ʩʪʘʥʦʚʠʪʴ ʫ  ʩʝʨʝʜʥʴʦʤʫ 500 ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʘʨ, ʘʣʝ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʩʫʩʽʜʥʽʤʠ V-ʩʝʛʤʝʥʪʘʤʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʘ - ʚ ʩʝʨʝʜʥʴʦʤʫ 15000 ʧʘʨ. ʋ ʪʠʭ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʜʘʚʘʣʦʩʷ ʚʠʜʽʣʠʪʠ ʬʨʘʛʤʝʥʪʠ ɼʅʂ, ʷʢʽ ʥʝʩʫʪʴ ʦʜʥʦʯʘʩʥʦ ʜʚʘ 

V-ʩʝʛʤʝʥʪʠ, ʥʝʟʤʽʥʥʦ ʚʠʷʚʣʷʣʦʩʷ, ʱʦ ʩʫʩʽʜʥʽ V-ʩʝʛʤʝʥʪʠ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʽʻʾ 

V-ʧʽʜʛʨʫʧʠ ʽ ʤʘʶʪʴ ʩʫʪʪʻʚʫ ʛʦʤʦʣʦʛʽʶ ʥʝ ʪʽʣʴʢʠ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʥʽʡ ʯʘʩʪʠʥʽ, 

ʘʣʝ ʽ ʚ ʤʽʞʛʝʥʥʠʭ ʧʨʦʩʪʦʨʘʭ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ V-ʩʝʛʤʝʥʪʠ ʦʜʥʽʻʾ ʧʽʜʛʨʫʧʠ 

ʟʽʙʨʘʥʽ ʜʦ ʦʜʥʦʛʦ ʢʣʘʩʫ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ V-ʩʝʛʤʝʥʪʠ ʦʜʥʽʻʾ ʧʽʜʛʨʫʧʠ 

ʚʠʥʠʢʣʠ ʰʣʷʭʦʤ ʪʘʥʜʝʤʥʠʭ ʜʫʧʣʽʢʘʮʽʡ ʦʜʥʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʝʜʢʦʚʦʛʦ ʛʝʥʘ, 

ʘ ʾʭ ʧʦʜʽʙʥʽʩʪʴ ʤʽʞ ʩʦʙʦʶ ʥʝ ʪʽʣʴʢʠ ʫ ʩʪʨʫʢʪʫʨʥʽʡ, ʘʣʝ ʡ ʤʽʞʛʝʥʥʽʡ ʯʘʩʪʠʥʽ 

ʜʦʟʚʦʣʷʻ ʮʠʤ ʩʝʛʤʝʥʪʘʤ ʰʣʷʭʦʤ ʨʝʢʦʤʙʽʥʘʮʽʾ ʦʙʤʽʥʶʚʘʪʠʩʴ ʛʝʥʝʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. 

 

J-ʩʝʛʤʝʥʪʠ 

ʅʘ ʨʽʚʥʽ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ J-ʩʝʛʤʝʥʪ ʦʙôʻʜʥʫʻ V-ʩʝʛʤʝʥʪ ʟ ʉ-

ʯʘʩʪʠʥʦʶ ʣʘʥʮʶʛʘ. ʅʘ ʛʝʥʥʦʤʫ ʨʽʚʥʽ J-ʩʝʛʤʝʥʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʢʨʝʤʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʜʽʣʷʥʢʠ ɼʅʂ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʦʤʧʣʝʢʩʫ V-ʩʝʛʤʝʥʪʽʚ ʥʝʚʽʜʦʤʘ, ʘʣʝ 

ʚʽʜʥʦʩʥʦ ʉ-ʛʝʥʽʚ ʾʭʥʻ ʧʦʣʦʞʝʥʥʷ ʪʦʯʥʦ ʣʦʢʘʣʽʟʦʚʘʥʦ. ʅʘʡʙʣʠʞʯʠʡ  ʜʦ ʉ-ʛʝʥʫ 

J-ʩʝʛʤʝʥʪ c- ʣʘʥʮʶʛʽʚ ʤʠʰʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʽʜʜʘʣʽ 2,6 ʪʠʩ. ʧʘʨ ʦʩʥʦʚ, ʘ ʜʣʷ 
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ʅ-ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʠʰʽ ʚʽʜʩʪʘʥʴ ʤʽʞ Jʥ- ʽ ʉʥ-ʩʝʛʤʝʥʪʘʤʠ ʩʪʘʥʦʚʠʪʴ 

6,5 ʪʠʩ. ʧʘʨ. 

J-ʩʝʛʤʝʥʪʘʤ ʟʚʠʯʘʡʥʦ ʥʘʜʘʶʪʴʩʷ ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʫ ʥʘʧʨʷʤʢʫ 5ô - 3ô, 

ʪʦʙʪʦ ʥʘʡʙʣʠʞʯʠʡ ʜʦ ʉ-ʛʝʥʫ J-ʩʝʛʤʝʥʪ ʙʫʜʝ ʤʘʪʠ ʥʘʡʙʽʣʴʰʠʡ ʥʦʤʝʨ. 

J-ʩʝʛʤʝʥʪʠ L-ʣʘʥʮʶʛʽʚ ʢʦʜʫʶʪʴ ʜʽʣʷʥʢʫ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ 

ʨʦʟʤʽʨʦʤ ʚ 13 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ. ɼʦʚʞʠʥʘ J-ʩʝʛʤʝʥʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʤʽʥʥʦʶ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ (ʤʠʰʽ, ʱʫʨʽ, ʣʶʜʠʥʘ), ʽ ʜʣʷ 

ʦʙʦʭ ʪʠʧʽʚ L-ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʠʰʽ, ʘʣʝ ʷʢʱʦ ʫ c-ʣʘʥʮʶʛʽʚ J-

ʩʝʛʤʝʥʪ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʦʭʦʧʣʶʻ ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʟʘʣʠʰʢʠ ʟ 96 ʧʦ 

108, ʪʦ l-ʣʘʥʮʶʛʽʚ ʟ 98 ʧʦ 110-ʡ. ɺʽʜʩʪʘʥʴ ʤʽʞ J ʩʝʛʤʝʥʪʘʤʠ c-ʣʘʥʮʶʛʽʚ 

ʩʪʘʥʦʚʠʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʩʝʨʝʜʥʴʦʤʫ 300 ʧʘʨ ʦʩʥʦʚ. 

ʈʽʟʥʽ ʚʠʜʠ ʪʚʘʨʠʥ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʢʽʣʴʢʽʩʪʶ J-ʩʝʛʤʝʥʪʽʚ c-ʣʘʥʮʶʛʽʚ, 

ʘʣʝ ʪʫʪ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ J-ʩʝʛʤʝʥʪʽʚ, ʘʣʝ ʽ 

ʥʘʷʚʥʽʩʪʴ ʪʘʢ ʟʚʘʥʠʭ ʧʩʝʚʜʦʛʝʥʽʚ. ʇʩʝʚʜʦʛʝʥʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʜʽʣʷʥʢʠ 

ɼʅʂ, ʷʢʽ ʤʘʶʪʴ ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʥʫ ʧʦʜʽʙʥʽʩʪʴ ʟ ʽʩʪʠʥʥʠʤʠ ʛʝʥʘʤʠ, ʘʣʝ ʟ 

ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ ʥʝ ʟʜʘʪʥʽ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʥʘ ʨʽʚʥʽ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ 

ʣʘʥʮʶʛʘ. ɼʦ ʮʠʭ ʧʨʠʯʠʥ ʚʽʜʥʦʩʷʪʴʩʷ: 

1) ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʽʚ ʜʣʷ ʩʧʣʘʡʩʠʥʛʫ ʟ 3ô ʢʽʥʮʷ J-ʩʝʛʤʝʥʪʘ; 

2) ʥʘʷʚʥʽʩʪʴ ʩʪʦʧ-ʢʦʜʦʥʫ ʚ ʤʝʞʘʭ ʩʪʨʫʢʪʫʨʥʦʾ ʯʘʩʪʠʥ; 

3) ʩʧʦʪʚʦʨʝʥʽ ʬʣʘʥʢʽʨʫʶʯʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʥʝ ʜʦʧʫʩʢʘʶʪʴ 

ʦʙôʻʜʥʘʥʥʷ V- i J- ʩʝʛʤʝʥʪʽʚ;  

4) ʩʪʨʫʢʪʫʨʥʘ ʧʦʜʽʙʥʽʩʪʴ ʧʩʝʚʜʦʛʝʥʽʚ ʽʩʪʠʥʥʠʤ J-ʩʝʛʤʝʥʪʘʤ ʤʦʞʝ ʙʫʪʠ 

ʪʘʢʦʶ ʚʽʜʜʘʣʝʥʦʶ, ʱʦ ʥʽʢʦʣʠ ʥʝ ʚʠʷʚʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ. 

 ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʜʽʙʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʽ ʤʽʞʛʝʥʥʠʭ ʚʽʜʜʘʣʝʡ J-ʩʝʛʤʝʥʪʽʚ c-

ʣʘʥʮʶʛʽʚ, J-ʩʝʛʤʝʥʪʽʚ ʅ-ʣʘʥʮʶʛʽʚ ʤʘʶʪʴ ʟʘ ʦʙʦʤʘ ʦʟʥʘʢʘʤʠ ʩʫʪʪʻʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ, ʽʟ ʥʠʭ ʦʜʠʥ ʧʩʝʚʜʦʛʝʥ, ʜʚʘ ʢʦʜʫʶʪʴ ʜʽʣʷʥʢʫ ʅ ʣʘʥʮʶʛʘ ʨʦʟʤʽʨʦʤ 

ʚ 15 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʽ ʜʚʘ - ʚ 17. ʑʝ ʙʽʣʴʰʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʨʝʜ Jʥ-cʝʛʤʝʥʪʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʣʶʜʠʥʠ. ʊʫʪ ʽʟ 9 Jʥ-
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ʩʝʛʤʝʥʪʽʚ, 3 ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʩʝʚʜʦʛʝʥʽʚ, ʩʝʛʤʝʥʪʠ J1 i J2 ʢʦʜʫʶʪʴ 

ʜʽʣʷʥʢʫ ʣʘʥʮʶʛʘ ʚ 17 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, J3 i J4 - 15, J5 - ʚ 16 ʽ J6 - ʚ 

20.  

D-ʩʝʛʤʝʥʪʠ 

D-ʩʝʛʤʝʥʪʠ ʷʢ ʜʽʣʷʥʢʠ ɼʅʂ, ʱʦ ʢʦʜʫʶʪʴ ʧʝʚʥʽ ʚʽʜʨʽʟʢʠ ʅ-ʣʘʥʮʶʛʽʚ, 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ 1981 ʨʦʮʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʧʦʰʫʢʽʚ. 

ʇʨʠʧʫʩʪʠʣʠ, ʱʦ ʽʩʥʫʶʪʴ ʦʢʨʝʤʽ ʛʝʥʝʪʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʫʪʚʦʨʝʥʥʷ ʥʝʚʝʣʠʢʦʛʦ ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʝʧʪʠʜʫ, ʽ ʮʝʡ ʧʝʧʪʠʜ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʧʦʙʫʜʦʚʽ ɸɿʎ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʮʽʣʢʦʤ ʚʭʦʜʠʪʴ ʚ 3-ʪʶ ʛʽʧʝʨʚʘʨʽʘʙʝʣʴʥʫ 

ʜʽʣʷʥʢʫ. ɸʣʝ ʛʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ D-ʩʝʛʤʝʥʪʽʚ ʚʽʜ ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʧʦʣʷʛʘʻ, ʷʢ ʟôʷʩʫʚʘʣʦʩʴ, ʥʝ ʚ ʾʭ ʤʘʣʠʭ ʨʦʟʤʽʨʘʭ, ʘ ʚ 

ʪʦʤʫ, ʱʦ ʞʦʜʝʥ ʽʟ D-ʩʝʛʤʝʥʪʽʚ ʥʝ ʟʜʘʪʥʠʡ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʨʝʘʣʽʟʫʚʘʪʠʩʷ 

ʚ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʪʦʤʫ ʚʠʛʣʷʜʽ, ʚ ʷʢʦʤʫ ʚʽʥ ʽʩʥʫʻ ʚ 

ʝʤʙʨʽʦʥʘʣʴʥʽʡ ɼʅʂ. ʎʝʡ ʚʠʩʥʦʚʦʢ ʚʠʧʣʠʚʘʻ ʚʞʝ ʽʟ ʩʘʤʠʭ ʨʦʟʤʽʨʽʚ D-

ʩʝʛʤʝʥʪʽʚ. ɼʦ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʜʥʷ ʚʩʪʘʥʦʚʣʝʥʘ ʥʫʢʣʝʦʪʠʜʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 10 

D-ʩʝʛʤʝʥʪʽʚ ʽ, ʥʘʧʝʚʥʦ, ʽʩʥʫʶʪʴ ʱʝ, ʷʢ ʤʽʥʽʤʫʤ, ʱʝ 4 D-ʩʝʛʤʝʥʪʠ ʅ-ʣʘʥʮʶʛʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʠʰʽ. ɺʩʽ D-ʩʝʛʤʝʥʪʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 3 ʨʦʜʠʥʠ, 

ʜʦʚʞʠʥʘ ʩʪʨʫʢʪʫʨʥʦʾ ʯʘʩʪʠʥʠ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ  10, 11 ʽ 17 ʧʘʨ ʦʩʥʦʚ, 

ʪʦʙʪʦ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝʤʘʻ ʯʠʩʣʘ, ʢʨʘʪʥʦʛʦ ʪʨʴʦʤ. ɹʽʣʴʰ ʪʦʛʦ, ʥʘ ʨʽʚʥʽ 

ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʜʦʚʞʠʥʘ D-ʩʝʛʤʝʥʪʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 9 ʘʤʽʥʦʢʠʩʣʦʪ, 

ʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʽ ʽʟ ʦʜʥʦʛʦ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʟʘʣʠʰʢʫ. ʅʠʥʽ ʚʞʝ ʩʪʘʣʦ ʷʩʥʦ, 

ʱʦ D-ʩʝʛʤʝʥʪʠ ʥʘʡʙʽʣʴʰ ʧʽʜʜʘʶʪʴʩʷ ʛʝʥʥʠʤ ʧʝʨʝʙʫʜʦʚʘʤ ʽ ʟʜʘʪʥʽ 

ʦʙôʻʜʥʫʚʘʪʠʩʴ ʥʝ ʪʽʣʴʢʠ ʟ V- i J-ʩʝʛʤʝʥʪʘʤʠ ʅ-ʣʘʥʮʶʛʽʚ, ʘʣʝ ʽ ʤʽʞ ʩʦʙʦʶ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʾ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ, D-ʩʝʛʤʝʥʪʠ ʟʘʡʤʘʶʪʴ ʜʽʣʷʥʢʫ 

ɼʅʂ, ʷʢ ʤʽʥʽʤʫʤ, ʚ 60 ʪʠʩ. ʧʘʨ ʦʩʥʦʚ, ʘ ʚʽʜʜʘʣʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ D-ʩʝʛʤʝʥʪʘʤʠ 

ʩʢʣʘʜʘʻ ʚʽʜ 5 ʜʦ 10 ʪʠʩ. ʧʘʨ.  

ʉ-ʛʝʥʠ 

ʉ-ʛʝʥʠ (ʛʝʥʠ, ʷʢʽ ʢʦʜʫʶʪʴ ʢʦʥʩʪʘʥʪʥʽ ʦʙʣʘʩʪʽ ʚʘʞʢʠʭ ʽ ʣʝʛʢʠʭ ʣʘʥʮʶʛʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ) ʢʦʥʪʨʦʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʯʘʩʪʠʥ L- i H- 
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ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʋʞʝ ʽʟ ʩʘʤʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʉ-ʯʘʩʪʠʥʘ ʣʘʥʮʶʛʘ ʫ ʤʝʞʘʭ ʜʘʥʦʛʦ ʪʠʧʫ, ʢʣʘʩʫ ʘʙʦ ʧʽʜʢʣʘʩʫ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ. ʈʦʟôʷʩʥʠʤʦ ʮʝ 

ʧʦʣʦʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ɢ-ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʤʠʰʽ. ɯʩʥʫʻ 300 V-

ʩʝʛʤʝʥʪʽʚ ɢ-ʣʘʥʮʶʛʽʚ ʽ 4 J-ʩʝʛʤʝʥʪʘ. ʂʦʤʙʽʥʘʮʽʻʶ ʮʠʭ ʜʚʦʭ ʛʝʥʝʪʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʷʢ ʤʽʥʽʤʫʤ 12000 ʚʘʨʽʘʥʪʽʚ V-ʯʘʩʪʠʥ ʢʘʧʘ-ʣʘʥʮʶʛʽʚ, 

ʘʣʝ ʚʩʽ ʚʘʨʽʘʥʪʠ ʢʘʧʘ-ʣʘʥʮʶʛʽʚ ʤʘʶʪʴ ʦʜʥʫ ʽ ʪʫ ʞ ʦ ʢʽʥʮʝʚʫ ʧʦʣʦʚʠʥʫ 

ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ (ʟʘʣʠʰʢʠ 109-215) ʽ ʚʽʜʧʦʚʽʜʥʦ ʟ ʮʠʤ ʚ ʛʝʥʦʤʽ ʤʠʰʽ. 

ʱʫʨʘ ʽ ʣʶʜʠʥʠ ʚʠʷʚʣʝʥʦ ʻʜʠʥʠʡ ʉ ʢʘʧʘʛʝʥ. 

ʉ-ʛʝʥʠ L-ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʥʝ ʤʽʩʪʷʪʴ ʽʥʪʨʦʥʽʚ ʽ ʥʝ ʟʘʟʥʘʶʪʴ 

ʞʦʜʥʠʭ ʧʝʨʝʙʫʜʦʚʫ ʫ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ. ʑʦʜʦ ɚ-

ʛʝʥʽʚ, ʪʦ ʚʦʥʠ ʥʝ ʦʜʠʥʠʯʥʽ: ʯʦʪʠʨʠ ʉ ɚ-ʛʝʥʠ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ  ʤʠʰʽ ʽ ʰʽʩʪʴ ï 

ʣʶʜʠʥʠ. ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʟôʷʩʦʚʘʥʦ, ʟ ʯʠʤ ʧʦʚôʷʟʘʥʘ ʙʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ ʉ ɚ-

ʛʝʥʽʚ.  

ɻʝʥʠ ɚ- ʽ ɢ-ʣʘʥʮʶʛʽʚ, ʷʢ ʫʞʝ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ 

ʥʝʛʦʤʦʣʦʛʽʯʥʠʭ ʘʫʪʦʩʦʤʘʭ, ʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʠʤ V ʽ J ʩʝʛʤʝʥʪʠ ɢ-ʣʘʥʮʶʛʽʚ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʨʘʟʦʤ ʟ ʉɢ-ʛʝʥʦʤ; ʪʝʞ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ  ɚ-ʣʘʥʮʶʛʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʙʫʜʦʚʠ ʛʝʥʽʚ L-  ʣʘʥʮʶʛʽʚ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʾʭ ʦʙôʻʜʥʘʥʥʷ 

ʪʘ ʝʢʩʧʨʝʩʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʜʘʥʦʾ ʭʨʦʤʦʩʦʤʠ, ʧʨʠʯʦʤʫ ʥʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʞʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʤʽʞʭʨʦʤʦʩʦʤʥʦʛʦ ʦʙʤʽʥʫ ʛʝʥʘʤʠ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ɚ- ʽ ɢ-ʧʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ ʤʦʞʥʘ ʣʝʛʢʦ 

ʚʽʜʨʽʟʥʠʪʠ ʥʝ ʪʽʣʴʢʠ ʟʘ ʉ-ʯʘʩʪʠʥʦʶ, ʘʣʝ ʟʘ V-ʯʘʩʪʠʥʦʶ ʣʘʥʮʶʛʘ. ɺ ʧʨʦʮʝʩʽ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ ʦʜʥʽ ʽ ʪʽ ʞ ʛʝʥʝʪʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ 

ʬʦʨʤʫʶʪʴ Vʥ-ʛʝʥ, ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʉʥ- ʛʝʥʘʤʠ. 

ɽʢʟʦʥ-ʽʥʪʨʦʥʥʘ ʩʪʨʫʢʪʫʨʘ ʉʥ ʛʝʥʽʚ ʻ ʧʦʢʠ ʱʦ ʻʜʠʥʠʤ ʧʨʠʢʣʘʜʦʤ  

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʛʝʥʥʠʤʠ ʽ ʧʦʣʽʧʝʧʪʠʜʥʠʤʠ ʨʽʚʥʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʗʢ ʚʽʜʦʤʦ, 

ʧʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʜʦʤʝʥʽʚ, ʱʦ ʤʘʶʪʴ 

ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ. ʅʘ ʨʽʚʥʽ ʛʝʥʽʚ ʢʦʞʥʦʤʫ ʜʦʤʝʥʫ 

ʚʽʜʧʦʚʽʜʘʻ  ʦʢʨʝʤʠʡ ʝʢʟʦʥ, ʽ ʷʢʱʦ ʫ ɛ- ʣʘʥʮʶʛʽʚ ʥʘ ʦʜʠʥ ʜʦʤʝʥ ʙʽʣʴʰʝ, ʥʽʞ ʫ 
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ɔ-ʣʘʥʮʶʛʽʚ, ʪʦ ʽ ʥʘ ʛʝʥʥʦʤʫ ʨʽʚʥʽ ʫ ʉɛ-ʛʝʥʘ ʙʫʜʝ ʜʦʜʘʪʢʦʚʠʡ ʝʢʟʦʥ. ʆʢʨʝʤʠʡ 

ʝʢʟʦʥ ʽʩʥʫʻ ʪʘʢʦʞ ʽ ʜʣʷ ʰʘʨʥʠʨʥʦʾ ʜʽʣʷʥʢʠ, ʢʦʪʨʘ ʥʝ ʤʘʻ ʛʦʤʦʣʦʛʽʾ ʟ 

ʜʦʤʝʥʘʤʠ ʅ ʣʘʥʮʶʛʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʘʪʥʽʩʪʴ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ Vʥ-ʛʝʥʘ ʦʙôʻʜʥʫʚʘʪʠʩʴ ʟ 

ʨʽʟʥʠʤʠ ʉʥ- ʛʝʥʘʤʠ ʚʥʦʩʠʪʴ ʜʦʜʘʪʢʦʚʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫʪʚʦʨʝʥʥʷ ɸʊ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʽʥʰʠʭ 

ʨʽʟʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʻʜʠʥʠʡ ʬʫʥʢʮʽʦʥʫʶʯʠʡ 

ʛʝʥ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ 

 

ʇʨʠʥʮʠʧʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚʽʜ ʚʩʽʭ ʽʥʰʠʭ ʛʝʥʽʚ 

ʝʫʢʘʨʽʦʪʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʯʠ ʛʝʥ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ñʟʙʠʨʘʻʪʴʩʷ 

ʧʦ ʮʝʛʣʠʥʘʭò ʟ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ɼʅʂ. ʋ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʣʽʤʬʦʾʜʥʠʭ 

ʢʣʽʪʠʥ ʜʘʥʠʡ V-ʩʝʛʤʝʥʪ ʷʢʠʤʦʩʴ ʯʠʥʦʤ ʬʽʟʠʯʥʦ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʚʽʜ ʪʦʛʦ 

ʨʘʡʦʥʫ ɼʅʂ, ʜʝ ʚʽʥ ʟʥʘʭʦʜʠʚʩʷ ʨʘʥʽʰʝ (ʪʦʙʪʦ ʚ ʝʤʙʨʽʦʥʘʣʴʥʽʡ ɼʅʂ), ʪʘ 

ʦʧʠʥʷʻʪʴʩʷ ʫ ʟʦʚʩʽʤ ʥʦʚʦʤʫ ʜʣʷ ʩʝʙʝ ʦʪʦʯʝʥʥʽ (ʧʦʨʫʯ ʟ J-ʩʝʛʤʝʥʪʦʤ ʫ ʚʠʧʘʜʢʫ 

L-ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʘʙʦ D-ʩʝʛʤʝʥʪʦʤ ʫ ʚʠʧʘʜʢʫ H-ʣʘʥʮʶʛʽʚ. 

ʇʨʠʨʦʜʥʦ, ʱʦ ʮʝʡ ʧʨʦʮʝʩ ʧʝʨʝʙʽʛʘʻ ʥʝ ʤʝʭʘʥʽʯʥʦ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾʩʴ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʌʝʨʤʝʥʪʠ, ʱʦ ñʟʘʡʤʘʶʪʴʩʷò ʧʝʨʝʥʝʩʝʥʥʷʤ ʛʝʥʥʠʭ 

ʩʝʛʤʝʥʪʽʚ ʧʦʢʠ ʥʝ ʚʠʜʽʣʝʥʽ, ʘʣʝ ʚʽʜʦʤʽ ʪʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ, ʷʢʽ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʛʥʘʣʴʥʽ. ʉʘʤʝ ʮʽ ʩʠʛʥʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ, ʷʢʽ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʜʣʷ V, D ʽ J ʩʝʛʤʝʥʪʽʚ ʛʝʥʽʚ H ʽ L ʣʘʥʮʶʛʽʚ, ʚʥʦʩʷʪʴ ʧʝʚʥʠʡ 

ʧʦʨʷʜʦʢ ʫ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʙʫʜʦʚʠ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ. 

ʋ ʚʠʧʘʜʢʫ V-ʩʝʛʤʝʥʪʽʚ  ʩʠʛʥʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʡʜʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

(ʘʙʦ ʯʝʨʝʟ ʦʜʥʫ-ʜʚʽ ʦʩʥʦʚʠ) ʟʘ ʦʩʪʘʥʥʽʤ ʢʦʜʦʥʦʤ  ʧʝʨʝʜ ʩʪʨʫʢʪʫʨʥʦʶ 

ʯʘʩʪʠʥʦʶ J-ɼʅʂ. 
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ɯʥʰʘ ʩʠʪʫʘʮʽʷ  ʚʠʷʚʣʝʥʘ ʜʣʷ D-ʩʝʛʤʝʥʪʽʚ: ʩʪʨʫʢʪʫʨʥʘ ʯʘʩʪʠʥʘ D-

ʩʝʛʤʝʥʪʫ ʤʘʻ ʩʠʛʥʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʦʙʦʭ ʩʪʦʨʽʥ. 

ɻʝʥʥʽ ʩʝʛʤʝʥʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʭʨʦʤʦʩʦʤʽ ʽ ʤʘʶʪʴ 

ʧʦʪʝʥʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʻʜʥʘʥʥʷ. ʄʘʶʪʴ ʨʽʟʥʫ ʜʦʚʞʠʥʫ ʤʽʞ 

ʩʠʛʥʘʣʴʥʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ. ɺʽʜʩʪʘʥʴ ʫ 12 ʧʘʨ ʦʩʥʦʚ ʧʨʠʙʣʠʟʥʦ 

ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʦʙʝʨʪʫ ʧʦʜʚʽʡʥʦʾ ʩʧʽʨʘʣʽ ɼʅʂ, ʘ ʚʽʜʜʘʣʴ ʫ 23 ʧʘʨʠ ï 

ʜʚʦʤ ʚʠʪʢʘʤ. ɿʚʽʜʩʠ ʚʠʥʠʢʣʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʽʩʥʫʶʪʴ ʜʚʘ ʨʽʟʥʽ ʬʝʨʤʝʥʪʠ 

(ʘʙʦ ʜʚʽ ʩʫʙʦʜʠʥʠʮʽ ʦʜʥʦʛʦ ʬʝʨʤʝʥʪʫ), ʦʜʠʥ ʽʟ ʷʢʠʭ ʚʧʽʟʥʘʻ ʩʠʛʥʘʣʴʥʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʽʜʩʪʘʥʽ ʦʜʥʦʛʦ ʦʙʝʨʪʫ ʦʜʠʥ ʚʽʜ ʽʥʰʦʛʦ, ʘ 

ʜʨʫʛʠʡ ʬʝʨʤʝʥʪ (ʘʙʦ ʩʫʙʦʜʠʥʠʮʽ) ï ʥʘ ʚʽʜʩʪʘʥʽ ʜʚʦʭ  ʚʠʪʢʽʚ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, 

ʱʦ ʦʜʠʥ ʬʝʨʤʝʥʪ (ʘʙʦ ʬʝʨʤʝʥʪʠ) ʚʠʣʫʯʘʻ V-ʩʝʛʤʝʥʪ ʟ ʤʽʩʮʷ, ʷʢʝ ʡʦʤʫ 

ʚʣʘʩʪʠʚʝ, ʘ ʽʥʰʠʡ ʬʝʨʤʝʥʪ ( ʘʙʦ ʬʝʨʤʝʥʪʠ) ʩʘʤ (ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʧʝʨʰʦʛʦ 

ʬʝʨʤʝʥʪʫ) ʧʨʦʚʦʜʷʪʴ ʦʙôʻʜʥʘʥʥʷ ʜʚʦʭ ʨʘʥʽʰʝ ʨʽʟʥʠʭ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ ʚ 

ʻʜʠʥʠʡ V-ʛʝʥ. ʇʨʠ ʮʴʦʤʫ ʩʠʛʥʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʜʘʣʷʶʪʴʩʷ ʟ ɼʅʂ ʽ 3ô 

ʢʽʥʮʝʚʘ ʜʽʣʷʥʢʘ V-ʩʝʛʤʝʥʪʘ ʩʪʠʢʘʻʪʴʩʷ ʟ 5ô ʢʽʥʮʝʚʦʶ ʜʽʣʷʥʢʦʶ J-ʩʝʛʤʝʥʪʘ. 

 

 

 

˽͍͙ͪ͊ͦ͡ мнκно 

 

ʉʪʨʫʢʪʫʨʘ ʩʠʛʥʘʣʴʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ: 

ɻʝʥʥʠʡ ʩʝʛʤʝʥʪ ʉʠʛʥʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

Vc 3ô (7) - (12) - (9) 5ô 

Vl 3ô (7) - (23) - (9) 5ô 

VH 3ô (7) - (23) - (9) 5ô 

Jc 5ô (9) - (23) - (7) 3ô 
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Jl 5ô (9) - (12) - (7) 3ô 

JH 5ô (9) - (23) - (7) 3ô 

D20 3ô (7) - (12) - (7) - D -(7) - (12) - (9) 3ô 

 

ʇʨʘʚʠʣʦ 12/23 ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʦʯʘʪʢʫ ʜʣʷ ʛʝʥʽʚ L-ʣʘʥʮʶʛʽʚ. 

ʇʦʪʽʤ ʚʠʷʚʠʣʦʩʴ, ʱʦ ʫ V- ʽ J- ʩʝʛʤʝʥʪʽʚ ʅ-ʣʘʥʮʶʛʽʚ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʩʠʛʥʘʣʴʥʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʦʜʥʘʢʦʚʘ -23 ʧʘʨʠ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʚʠʥʠʢʣʦ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ D-ʩʝʛʤʝʥʪ ( ʪʦʜʽ ʱʝ ʥʝ ʟʥʘʡʜʝʥʠʡ) ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʽʜʜʘʣʴ 

ʤʽʞ ʛʝʧʪʘ- ʽ ʥʦʥʘʤʝʨʘʤʠ ʫ 12 ʧʘʨ ʦʩʥʦʚ, ʧʨʠʯʦʤʫ   ʟ ʦʙʦʭ ʩʪʦʨʽʥ D-ʩʝʛʤʝʥʪʘ, 

ʘ ʥʝ ʟ ʦʜʥʽʻʾ. ʇʨʠʧʫʱʝʥʥʷ ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʠʣʦʩʴ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʛʘʣʫʟʽ ʛʝʥʝʪʠʢʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʧʨʦʚʦʜʷʪʴʩʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ: 1) ʚʠʚʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʜʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ɼʅʂ ʩʧʝʨʤʠ ʘʙʦ ʪʘʢʠʭ ʪʢʘʥʠʥ ʷʢ ʥʠʨʢʘ ʘʙʦ ʧʝʯʽʥʢʘ; 2) ʚʠʚʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʝʙʫʜʦʚʘʥʠʭ ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʣʽʤʬʦʾʜʥʠʭ 

ʢʣʽʪʠʥʘʭ, ʤʽʻʣʦʤʥʠʭ, ʛʽʙʨʠʜʦʤʥʠʭ ʘʙʦ ʥʦʨʤʘʣʴʥʠʭ B-ʣʽʤʬʦʮʠʪʘʭ, ʚʠʜʽʣʝʥʠʭ 

ʥʘ ʬʣʫʦʨʝʩʮʝʥʪʥʦʤʫ ʩʦʨʪʫʚʘʣʴʥʠʢʫ ʢʣʽʪʠʥ; 3) ʚʠʚʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʩʠʥʪʝʟ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʥʘʤʠ, 

ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ.  

ʉʪʨʫʢʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʢʘʟʘʥʠʭ ʪʨʴʦʭ ʨʽʚʥʷʭ ʜʫʞʝ ʰʚʠʜʢʦ 

ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ: ʙʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ V-ʛʝʥʽʚ ʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ʢʣʽʪʠʥʘʭ ʽ ʚʽʜʧʦʚʽʜʥʦ ʙʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ ʩʫʪʪʻʚʦ 

ʚʠʱʘ, ʥʽʞ ʢʽʣʴʢʽʩʪʴ V-ʩʝʛʤʝʥʪʽʚ ʚ ʝʤʙʨʽʦʥʘʣʴʥʽʡ ɼʅʂ. ʇʝʚʥʠʡ ʚʢʣʘʜ ʚ ʮʶ 

ʙʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ ʚʥʦʩʷʪʴ ʩʦʤʘʪʠʯʥʽ ʤʫʪʘʮʽʾ. ɸʣʝ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʤ 

ʛʝʥʝʨʘʪʦʨʦʤ ʙʘʛʘʪʦʤʘʥʽʪʥʦʩʪʽ ʻ ʧʨʦʮʝʩ ʦʙôʻʜʥʘʥʥʷ ʨʦʟʨʽʟʥʝʥʠʭ 

ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ ʚ ʻʜʠʥʠʡ V-ʛʝʥ, ʱʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʫ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥʘʭ. 
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ɼʠʬʝʨʝʥʮʽʘʮʽʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʛʝʥʘʤʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

 

ɺ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʢʣʽʪʠʥʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʛʦʤʦʛʝʥʥʽ ʟʘ 

ʩʪʨʫʢʪʫʨʦʶ ʤʦʣʝʢʫʣʠ ɸʊ (ʟʛʽʜʥʦ ʪʝʦʨʽʾ ɹʝʨʥʝʪʘ ñʆʜʥʘ ʢʣʽʪʠʥʘ ï ʦʜʥʝ 

ʘʥʪʠʪʽʣʦò). ʎʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʟ ʜʝʢʽʣʴʢʦʭ ʩʦʪ ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʧʦʪʝʥʮʽʡʥʦ ʟʜʘʪʥʠʭ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʦʙʫʜʦʚʽ ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʨʝʘʣʴʥʦ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʪʘʢʘ ʢʽʣʴʢʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ ʩʝʛʤʝʥʪʽʚ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʩʠʥʪʝʟʫ ʦʜʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ L-ʣʘʥʮʶʛʘ ʽ ʦʜʥʦʛʦ H-ʣʘʥʮʶʛʘ. 

ʄʝʭʘʥʽʟʤ ʧʦʜʽʙʥʦʾ ʚʠʙʽʨʢʦʚʦʾ ʝʢʩʧʨʝʩʽʾ ʣʝʛʢʦ ʩʦʙʽ ʫʷʚʠʪʠ , ʷʢʱʦ ʡʦʛʦ 

ʨʦʟʛʣʷʜʘʪʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʊʘʢ, 

ʤʦʞʥʘ ʫʷʚʠʪʠ, ʱʦ ʦʙôʻʜʥʘʥʥʷ Vɢ-ʩʝʛʤʝʥʪʘ ʟ ʦʜʥʠʤ ʽʟ Jɢ-ʩʝʛʤʝʥʪʽʚ ʚ ʜʘʥʽʡ 

ʣʽʤʬʦʾʜʥʽʡ ʢʣʽʪʠʥʽ  ʟʘʧʦʙʽʛʘʶʪʴ ʦʙôʻʜʥʘʥʥʶ ʟ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ Vɢ-ʩʝʛʤʝʥʪʦʤ 

ʚ ʪʽʡ ʞʝ ʢʣʽʪʠʥʽ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ Vɢ-ʩʝʛʤʝʥʪ ñʧʝʨʝʥʦʩʠʪʴʩʷò ʜʦ Jɢ-ʩʝʛʤʝʥʪʘ 

ʨʘʟʦʤ ʟ ʜʽʣʷʥʢʦʶ ɼʅʂ, ʢʦʪʨʘ ʤʝʞʫʻ ʟ ʩʪʨʫʢʪʫʨʥʦʶ ʯʘʩʪʠʥʦʶ Vɢ-ʩʝʛʤʝʥʪʘ ʟ 

5ô ʢʽʥʮʷ. ɼʦʚʞʠʥʘ ʮʽʻʾ ʜʽʣʷʥʢʠ ʪʦʯʥʦ ʥʝ ʚʽʜʦʤʘ.  

ɼʦʚʞʠʥʘ ʩʪʨʫʢʪʫʨʥʦʾ ʯʘʩʪʠʥʠ V-ʩʝʛʤʝʥʪʘ ʩʢʣʘʜʘʻ ʙʽʣʷ 500 ʧʘʨ ʦʩʥʦʚ, ʚ 

ʨʘʡʦʥ J-ʩʝʛʤʝʥʪʽʚ ʧʝʨʝʥʦʩʠʪʴʩʷ ʜʽʣʷʥʢʘ ɼʅʂ ʟʘʚʜʦʚʞʢʠ ʧʨʠʙʣʠʟʥʦ 1000 

ʥʫʢʣʝʦʪʠʜʽʚ. ʈʘʟʦʤ ʟ ʮʠʤ ʚʩʷ ʜʽʣʷʥʢʘ ʛʝʥʦʤʫ, ʚ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʽ Jɢ-

ʩʝʛʤʝʥʪʪ ʟʘʡʤʘʻ ʙʽʣʷ 1500 ʧʘʨ ʦʩʥʦʚ, ʽ ʚʚʝʜʝʥʥʷ ʚ ʮʶ ʜʽʣʷʥʢʫ ʬʨʘʛʤʝʥʪʘ ɼʅʂ 

ʟʘʚʜʦʚʞʢʠ ʚ 1000 ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʪʦʨʥʠʭ ʟʤʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʘʤ ʧʨʦʮʝʩ ʩʢʣʘʜʘʥʥʷ V-ʛʝʥʘ ʚʠʟʥʘʯʘʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʆʜʥʘʢ, ʢʨʽʤ 

ʮʴʦʛʦ ʪʠʧʫ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʚ ʤʝʞʘʭ  ʨʦʜʠʥʠ ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʱʝ ʟʘ ʜʚʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ: ʟʘ ʥʝʛʦʤʦʣʦʛʽʯʥʠʤʠ 

ʭʨʦʤʦʩʦʤʘʤʠ, ʜʝ ʣʦʢʘʣʽʟʦʚʘʥʽ  ʛʝʥʠ ɢ- ʽ ɚ-ʣʘʥʮʶʛʽʚ, ʽ ʟʘ ʛʦʤʦʣʦʛʽʯʥʠʤʠ 

ʭʨʦʤʦʩʦʤʘʤʠ.  

ʌʝʥʦʪʠʧʦʚʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʟʘ ʥʝʛʦʤʦʣʦʛʽʯʥʠʤʠ ɢ- ʽ ɚ- ʭʨʦʤʦʩʦʤʘʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʠʥʪʝʟʦʤ ʚʽʜʧʦʚʽʜʥʠʭ L-ʣʘʥʮʶʛʽʚ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʢʣʽʪʠʥʽ ʩʧʽʣʴʥʠʡ ʩʠʥʪʝʟ ɢ- ʽ ɚ- ʣʘʥʮʶʛʽʚ ʥʝ 
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ʚʽʜʯʫʚʘʻʪʴʩʷ. ʌʝʥʦʤʝʥ ʘʣʝʣʴʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʦʜʥʽʡ 

ʣʽʤʬʦʾʜʥʽʡ ʢʣʽʪʠʥʽ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ ʧʦʚʥʦʮʽʥʥʽ ʧʨʦʜʫʢʪʠ ʘʢʪʠʚʥʦʩʪʽ ʛʝʥʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤʘʭ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ 

ʷʢ ʜʦ L-, ʪʘʢ ʽ ʜʦ H- ʣʘʥʮʶʛʽʚ. ɸʣʝʣʴʥʝ ʚʠʢʣʶʯʝʥʥʷ ʻ ʫʥʽʢʘʣʴʥʠʤ ʬʝʥʦʤʝʥʦʤ 

ʜʣʷ ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʦʩʢʽʣʴʢʠ ʟʚʠʯʘʡʥʦ ʚ ʦʜʥʽʡ ʢʣʽʪʠʥʽ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʦʙʠʜʚʘ ʘʣʝʣʴʥʠʭ ʛʝʥʘ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʛʝʤʦʛʣʦʙʽʥʽʚ ʘʙʦ ʘʥʪʠʛʝʥʽʚ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. 

 

 
 

ʈʠʩʫʥʦʢ 3.2 - ɽʚʦʣʶʮʽ̫  ʛʝʥʽʚ ʣʶʜʠʥʠ.  

ʅʘ ʨʠʩʫʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʠʥʘ ʛʣʦʙʽʥʦʚʠʭ ʛʝʥʽʚ ʣʶʜʠʥʠ ʟ ʦʮʽʥʢʦʶ 

ʾʭ ʜʠʚʝʨʛʝʥʮʽʾ (ʨʦʟʭʦʜʞʝʥʥʷ) ʚ ʯʘʩʽ. ɺʠʜʥʦ, ʱʦ ʛʝʥʠ, ʷʢʽ  ʢʦʜʫʶʪʴ ʘʣʴʬʘ- ʽ 

ʙʝʪʘ-ʣʘʥʮʶʛʠ ʛʝʤʦʛʣʦʙʽʥʫ, ʜʠʚʝʨʛʫʚʘʣʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ  ʧʨʠʙʣʠʟʥʦ ʧʦʣ. 

ʤʽʣʽʘʨʜʘ ʣʽʪ ʪʦʤʫ, ʘ ʾʭ ʧʨʝʜʦʢ ʽ ʤʽʦʛʣʦʙʽʥ ʚʽʜʦʢʨʝʤʠʣʠʩʴ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ 

ʢʽʣʴʢʘʩʦʪ ʤʽʣʽʦʥʽʚ ʨʦʢʽʚ ʨʘʥʽʰʝ. ʇʦʪʽʤ ʚʽʜʙʫʣʠʩʷ ʧʦʜʘʣʴʰʽ ʜʫʧʣʽʢʘʮʽʾ ʽ ʾʭ 

ʜʠʚʝʨʛʝʥʮʽʷ ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʩʽʤʝʡʩʪʚʘ ʛʝʥʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʠʥʠʢʣʠ ʛʝʥʠ, 
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ʷʢʽ ʥʝʩʫʪʴ ʧʝʚʥʽ ʬʫʥʢʮʽʾ ʽ ʛʝʥʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʢʦʥʢʨʝʪʥʠʭ ʬʫʥʢʮʽʡ (ʧʩʝʚʜʦ 

ʛʝʥʠ). (ʚʽʜʤʽʯʝʥʦ ʛʨʝʮʴʢʦʶ ʣʽʪʝʨʦʶ y).  

 ɻʝʥʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʨʴʦʭ ʧʘʨʘʭ ʘʫʪʦʩʦʤ, ʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʽʟ 6 ʭʨʦʤʦʩʦʤ ʜʠʧʣʦʾʜʥʦʾ ʢʣʽʪʠʥʠ ʝʢʩʧʨʝʩʫʶʪʴʩʷ 

ʛʝʥʠ ʪʽʣʴʢʠ ʜʚʦʭ ʘʫʪʦʩʦʤ. ɺʠʷʚʠʣʦʩʴ, ʱʦ ʚ ʦʩʥʦʚʽ ʮʽʻʾ ʚʠʙʽʨʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʣʝʞʠʪʴ ʪʦʡ ʞʝ ʩʘʤʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʥʥʷ ʛʝʥʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʛʝʥʥʠʭ ʩʝʛʤʝʥʪʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

ʗʢʱʦ ʽʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʦʛʦ V-ʛʝʥʘ ʥʘ ʦʜʥʽʡ 

ʛʦʤʦʣʦʛʽʯʥʽʡ ʭʨʦʤʦʩʦʤʽ ʜʦʩʪʘʪʥʴʦ ʥʠʟʴʢʘ, ʪʦ ʮʝ ʟʨʘʟʫ ʞ ʧʦʷʩʥʶʻ, ʥʘʧʨʠʢʣʘʜ, 

ʬʝʥʦʤʝʥ ʘʣʝʣʴʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʩʢʣʘʜʘʥʥʷ V-ʛʝʥʘ ʥʘ ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ, ʘ 

ʦʪʞʝ, ʧʦʷʚʘ ʢʣʽʪʠʥʠ ʟ ʜʚʦʤʘ ʘʢʪʠʚʥʠʤʠ ʘʣʝʣʴʥʠʤʠ ʘʢʪʠʚʥʠʤʠ V-ʛʝʥʘʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʜʚʦʭ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʽ ʪʦʤʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʫʞʝ 

ʨʽʜʢʦʶ ʧʦʜʽʻʶ. ʊʘʢ ʩʘʤʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʽ ʚʠʙʽʨʢʦʚʠʡ ʧʨʦʷʚ ʚ ʦʜʥʽʡ ʢʣʽʪʠʥʽ 

ɢ- ʽ ɚ- ʛʝʥʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʛʝʥʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʧʽʜ ʯʘʩ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ: ʩʧʦʯʘʪʢʫ ʘʢʪʠʚʫʶʪʴʩʷ 

ʛʝʥʠ ʅ-ʣʘʥʮʶʛʽʚ, ʧʦʪʽʤ ɢ- ʽ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ɚ-ʣʘʥʮʶʛʽʚ. ɸʣʝ ʽ ʮʝʡ 

ʧʦʨʷʜʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʨʝʛʫʣʷʪʦʨʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʢʽʣʴʢʽʩʪʶ ʛʝʥʝʪʠʯʥʠʭ 

ʩʝʛʤʝʥʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʦʙʫʜʦʚʽ V-ʛʝʥʘ: ʯʠʤ ʚʠʱʝ ʮʝ ʯʠʩʣʦ, ʪʠʤ ʚʠʱʘ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʛʝʥʥʠʭ ʧʝʨʝʙʫʜʦʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʦʢʣʘʜʝʥʠʡ ʚ ʦʩʥʦʚʫ 

ʥʘʚʝʜʝʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦ ʡʤʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʣʽʤʬʦʾʜʥʠʭ 

ʢʣʽʪʠʥ ʟʘ ʛʝʥʘʤʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ. 

1. ʆʙôʻʜʥʘʥʥʷ ʥʘ ʦʜʥʽʡ ʟ ɢ-ʭʨʦʤʦʩʦʤ ʩʧʨʠʯʠʥʷʻʪʴʩʷ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʟ ʟʩʫʚʦʤ ʨʘʤʢʠ ʟʯʠʪʫʚʘʥʥʷ ʯʝʨʝʟ ʜʝʣʝʮʽʾ ʦʜʥʦʛʦ ʥʫʢʣʝʦʪʠʜʫ 

ʧʝʨʰʦʛʦ ʢʦʜʦʥʫ Jʩʝʛʤʝʥʪʘ. 

2. ʇʨʦʮʝʩ V-J ʦʙôʻʜʥʘʥʥʷ ʽʜʝ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʤʠʣʦʢ: ʢʽʣʴʢʽʩʪʴ 

ʥʝʢʦʨʝʢʪʥʠʭ ʧʝʨʝʙʫʜʦʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ-ʟʘ ʽʩʥʫʚʘʥʥʷ ʧʩʝʚʜʦʛʝʥʽʚ ʽ 

ʧʩʝʚʜʦʩʠʛʥʘʣʴʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 
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3. ʋ ʩʢʣʘʜʽ Jɢ-ʩʝʛʤʝʥʪʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʠʰʽ ʻ ʧʩʝʚʜʦʛʝʥ, ʫ ʷʢʦʛʦ 

ʚʽʜʩʫʪʥʷ ʩʠʛʥʘʣʴʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʣʷ ʩʧʣʘʡʩʠʥʛʫ, ʪʦʤʫ ʦʙôʻʜʥʘʥʥʷ ʟ ʥʠʤ 

ʙʫʜʴ-ʷʢʦʛʦ Vɢ-ʩʝʛʤʝʥʪʘ ʥʝ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ 

ʪʨʘʥʩʣʶʻʪʴʩʷ. 

4. ʋ ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ ʚʠʙʽʨʢʦʚʘ ʝʢʩʧʨʝʩʽʷ ʪʽʣʴʢʠ ʦʜʥʽʻʾ ʽʟ ʭʨʦʤʦʩʦʤ 

ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʥʘ ʽʥʰʽʡ ʭʨʦʤʦʩʦʤʽ (ʘʙʦ ʭʨʦʤʦʩʦʤʘʭ) ʧʝʨʝʙʫʜʦʚʠ ʚʟʘʛʘʣʽ 

ʥʝ ʚʽʜʙʫʣʠʩʷ, ʘʙʦ ʛʝʥʥʽ ʩʝʛʤʝʥʪʠ ʉ-ʣʘʥʮʶʛʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʤʙʨʽʦʥʘʣʴʥʦʤʫ, 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʥʦʤʫ ʩʪʘʥʽ. 

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʙʘʛʘʪʦʤʽʣʴʷʨʜʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʾʜʥʠʭ 

ʢʣʽʪʠʥ, ʾʾ ʧʦʩʪʽʡʥʝ ʩʘʤʦʦʥʦʚʣʝʥʥʷ, ʣʝʛʢʦ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʢʣʘʜ 

ʛʝʥʥʠʭ ʧʝʨʝʙʫʜʦʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʚʩʝ ʥʦʚʠʭ ʽ ʥʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ɸʊ, ʱʦ 

ʷʢ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʽʜʪʨʠʤʘʥʥʷ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʣʶʜʠʥʠ ʧʨʠ ʜʽʾ 

ʝʢʟʦʛʝʥʥʠʭ ʽ ʝʥʜʦʛʝʥʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

1. ʑʦ ʪʘʢʝ ʧʩʝʚʜʦʛʝʥʠ. ʗʢʽ ʤʝʭʘʥʽʟʤʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

2. ʑʦ ʪʘʢʝ ʬʝʥʦʤʝʥ ʘʣʝʣʴʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ 

3. ɼʝ ʨʦʟʪʘʰʦʚʘʥʽ ʛʝʥʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 
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ʈʆɿɼɯʃ  IV  

ʉʠʩʪʝʤʠ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ʣʶʜʠʥʠ 

                    ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʽʜʦʤʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʦ  ʁ ʟ ʧʦʧʫʣʷʮʽʡ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʨʦʚʽ  ̒ʝʨʠʪʨʦʮʠʪʠ ʽ ʾʭ ʘʥʪʠʛʝʥʠ, ʷʢʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʫʩʽʭ ʪʢʘʥʠʥʘʭ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʭʨʫʩʪʘʣʠʢʘ, ʭʨʷʱʘ, ʷʻʯʦʢ. ɿʘ ʩʫʯʘʩʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ʨʦʟʨʦʙʣʝʥʦʶ ʽ ʦʧʨʠʣʶʜʥʝʥʦʶ ʄʽʞʥʘʨʦʜʥʠʤ 

ʪʦʚʘʨʠʩʪʚʦʤ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ ʚ 1998 ʨʦʮʽ (ɯSɺʊ) - ʚʽʜʦʤʦ ʧʦʥʘʜ 250 ʛʨʫʧ 

ʢʨʦʚʽ, ʷʢʽ ʦʙ'ʻʜʥʘʥʽ ʚ 25 ʩʠʩʪʝʤ. 

 

ʊʘʙʣʠʮʷ 4.1 ï ʇʝʨʝʣʽʢ ʩʠʩʪʝʤ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ  

ʅʘʟʚʘ ʩʠʩʪʝʤʠ ɯSɺʊʩʠʤʚʦʣ ʅʦʤʝʨ ʩʠʩʪʝʤʠ ʂʽʣʴʢʽʩʪʴ ʘʥʪʠʛʝʥʽʚ 

1 2 3 4 

ABO ABO 001 4 

MNS MNS 002 43 

P P1 003 1 

Rh RH 004 48 

Lutheran  LU 005 19 

Kell KEL 006 24 

Lewis LE 007 6 

Daffy FY 008 6 

Kidd JK 009 3 

Diego DI 010 21 

Yt (Cartwright) YT 011 2 

Xg XG 012 1 

Scianna SC 013 4 

Dombrock DO 014 5 

Colton CO 015 3 
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Landsteiner-Wiener LW 016 3 

Chido-Rodgers   CH/RG  017 7 

1 2 3 4 

Hh H  018 1 

Kx KX 019 1 

Gerbrich GE 020 7 

Cromer CROM 021 11 

Knops KN 022 8 

Indian IN 023 2 

Ok OK 024 1 

Raph RAPH 025 1 

JMH JMH  026 1 

ɯ ɯ 027 1 

Globoside GLOB 028 1 

GIL GIL 029 1 

 

ɿʛʽʜʥʦ ʥʦʚʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ISBT  (ʪʘʙʣ.4.1) ʩʠʩʪʝʤʘʤ ʘʥʪʠʛʝʥʘʤ 

ʝʨʠʪʨʦʮʠʪʽʚ ʟʘʜʘʥʽ ʪʨʴʦʭʟʥʘʯʥʽ ʥʦʤʝʨʠ ʚʽʜ 001 ( ʩʠʩʪʝʤʘ ɸɺʆ) ʽ ʜʘʣʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʢʫ ʚʽʜʢʨʠʪʪʷ. ɺʩʽ ʘʥʪʠʛʝʥʠ ʚʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʤʘʶʪʴ 

ʪʨʴʦʭʟʥʘʯʥʽ ʥʦʤʝʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʥʪʠʛʝʥʫ ʧʝʚʥʦʾ 

ʩʠʩʪʝʤʠ ʝʨʠʪʨʦʮʠʪʽʚ ʜʣʷ ʧʦʟʥʘʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʝʩʪʠʟʥʘʯʥʠʡ ʥʦʤʝʨ: 

ʧʝʨʰʽ ʪʨʠ ʮʠʬʨʠ ï ʮʝ ʥʦʤʝʨ ʩʠʩʪʝʤʠ ʘʥʪʠʛʝʥʽʚ; ʜʨʫʛʽ ʪʨʠ ʮʠʬʨʠ ï ʮʝ 

ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʘʥʪʠʛʝʥʫ  ʩʘʤʝ ʚ ʩʠʩʪʝʤʽ. ʅʦʚʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʘʥʪʠʛʝʥʽʚ 

ʜʘʥʠʭ ʩʠʩʪʝʤ ʥʝ ʚʽʜʤʽʥʶʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʝ ʣʽʪʝʨʥʝ ʧʦʟʥʘʯʘʥʥʷ ʘʥʪʠʛʝʥʘ. 

ʅʘʩʴʦʛʦʜʥʽ ʤʘʻ ʤʽʩʮʝ ʧʝʨʝʤʽʱʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʤʽʞ ʩʠʩʪʝʤʘʤʠ, 

ʥʘʧʨʠʢʣʘʜ, ʦʙô̒ ʜʥʘʥʥʷ ʘʥʪʠʛʝʥʽʚ  ʩʠʩʪʝʤʠ Auberger ʟ  ʘʥʪʠʛʝʥʘʤʠ ʩʠʩʪʝʤʠ 

Lutheran. ʎʝ ʷʚʠʱʝ ʤʘʻ ʤʽʩʮʝ ʟʘʚʜʷʢʠ ʚʠʚʯʝʥʥʶ ʛʝʥʽʚ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ 
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ʧʨʦʜʫʢʮʽʶ ʘʥʪʠʛʝʥʽʚ, ʦʩʢʽʣʴʢʠ, ʦʩʥʦʚʥʦʶ ʦʟʥʘʢʦʶ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ 

ʚ ʩʠʩʪʝʤʫ  ʻ ʟʘʛʘʣʴʥʽʩʪʴ ʛʝʥʽʚ, ʷʢʽ ʾʭ ʢʦʥʪʨʦʣʶʶʪʴ.  

 ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʽ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʨʠʢʣʘʜʥʦʾ ʽʤʫʥʦʣʦʛʽʾ 

ʚʠʟʥʘʥʽ ʝʨʠʪʨʦʮʠʪʘʨʥʽ ʩʠʩʪʝʤʠ ɸɺʆ; Rh-Hr ; MNSs; Pp;Kell ; 

Daffy;kidd;Lewis, ʷʢʽ ʱʝ ʥʘʟʠʚʘʶʪʴ ʦʩʥʦʚʥʠʤʠ  ʽʟʦʩʝʨʦʣʦʛʽʯʥʠʤʠ 

ʛʝʥʝʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʛʨʫʧ ʢʨʦʚʽ. ʎ ̔ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ 

ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʨʝʘʛʫʚʘʥʥʽ ʦʨʛʘʥʽʟʤʫ    ʪʦʤʫ, ʱʦ ʥʘʚʽʪʴ ʩʣʘʙʢʽ (ʤʽʥʦʨʥʽ) 

ʬʦʨʤʠ ʜʝʷʢʠʭ ʘʥʪʠʛʝʥʽʚ  ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ  

ʧʨʦʜʫʢʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʧʨʠʯʠʥʦʶ 

ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʠʭ ʽ ʧʦʩʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʫʩʢʣʘʜʥʝʥʴ 

ʛʝʤʦʣʽʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɯʟʦʩʝʨʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ʘʥʪʠʛʝʥʽʚ ʛʨʫʧ ʢʨʦʚʽ ʚʤʽʱʫʻ ʘʥʪʠʛʝʥʠ, ʷʢʽ 

ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʘʚʪʦʥʦʤʥʦ ʚʽʜ ʽʥʰʠʭ, ʘʣʝ ʚ ʩʝʨʝʜʠʥʽ ʩʝʨʽʾ ʫʩʧʘʜʢʫʚʘʥʥʷ 

ʘʥʪʠʛʝʥʽʚ ʚʟʘʻʤʥʦ ʧʦʚôʷʟʘʥʝ ʟʘʚʜʷʢʠ ʽʩʥʫʚʘʥʥʶ ʘʣʝʣʝʡ. ʆʢʨʽʤ ʩʠʩʪʝʤʠ 

ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ ʱʝ ʽʩʥʫʻ ʧʦʥʷʪʪʷ ʢʦʣʝʢʮʽʾ ʽ ʩʝʨʽʾ ʘʥʪʠʛʝʥʽʚ. ʂʦʣʝʢʮʽʷ ï 

ʚʤʽʱʫʻ ʘʥʪʠʛʝʥʠ, ʷʢʽ ʙʽʦʭʽʤʽʯʥʦ ʽ ʩʝʨʦʣʦʛʯʥʦ ʧʦʚôʷʟʘʥʽ ʥʘ ʨʽʚʥʽ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʘʣʝ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʥʘ ʨʽʚʥʽ ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ 

ʾʭ ʧʨʦʜʫʢʮʽʶ. 

ʉʝʨʽʾ - ʚʤʽʱʫʶʪʴ ʘʥʪʠʛʝʥʠ, ʜʣʷ ʷʢʠʭ ʱʝ ʥʝ ʚʠʚʯʝʥʽ ʛʝʥʠ, ʷʢʽ 

ʢʦʜʫʶʪʴ ʾʭ ʧʨʦʜʫʢʮʽʶ. 

ɸʣʝʣʽ - ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʧʘʜʢʦʚʽ ʚʘʨʽʘʥʪʠ ʛʝʥʘ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʜʥʦʤʫ ʽ 

ʪʦʤʫ ʞ ʣʦʢʫʩʽ ʥʘ ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤʘʭ, ʫʩʧʘʜʢʫʚʘʥʥʷ ʾʭ ʢʦʜʦʤʽʥʘʥʪʥʝ, 

ʪʦʙʪʦ ʥʘ ʝʨʠʪʨʦʮʠʪʽ, ʣʝʡʢʦʮʠʪʽ, ʪʨʦʤʙʦʮʠʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʦʜʫʢʪʠ ʚʩʽʭ 

ʘʣʝʣʝʡ, ʝʢʩʧʨʝʩʦʚʘʥʠʭ ʥʘ ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤʘʭ. 

ʅʝʟʘʧʝʨʝʯʣʠʚʠʤ ʻ ʬʘʢʪ ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʱʦ ʚʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʪʽʣʴʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʢʦʞʥʦʾ ʦʩʦʙʠ, 

ʘʣʝ ʡ ʧʨʠʡʤʘʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʘʭ ʤʝʪʘʙʦʣʽʟʤʫ, ʫ ʘʜʛʝʟʽʾ ʪʘ ʪʨʘʥʩʧʦʨʪʽ 

ʤʦʯʝʚʠʥʠ (ʩʠʩʪʝʤʠ ʃʶʪʝʨʘʥ, ʂʽʜ, ɼʘʬʬʽ), ʨʝʮʝʧʮʽʾ ʭʝʤʦʢʠʥʽʚ (ʂʨʦʤʝʨ ʪʘ 

ʂʥʦʧʩ),   ̫ ʢ ʪʨʘʥʩʧʦʨʪʝʨ ʚʦʜʠ ʫ ʩʝʨʝʜʠʥʫ ʝʨʠʪʨʦʮʠʪʽʚ - ʩʠʩʪʝʤʘ ʂʦʣʪʦʥ. 



67 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʜʦʩʠʪʴ ʧʦʚʥʦ ʚʠʚʯʝʥʦ   

ʘʥʪʠʛʝʥʥʠʡ ʩʢʣʘʜ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʣʶʜʠʥʠ ʽ ʚʽʜʦʤʦ, ʱʦ ʢʦʞʥʘ 

ʧʦʧʫʣʷʮʽʷ ʢʣʽʪʠʥ ʢʨʦʚʽ, ʙʫʜʴ-ʪʦ ʝʨʠʪʨʦʮʠʪʠ, ʣʝʡʢʦʮʠʪʠ ʯʠ ʪʨʦʤʙʦʮʠʪʠ ʤʘʻ 

ʙʘʛʘʪʠʡ ʥʘʙʽʨ ʚʣʘʩʥʠʭ ʘʥʪʠʛʝʥʥʠʭ ʤʘʨʢʝʨʽʚ. ɺ̔ ʜʥʦʩʥʦ ʩʠʩʪʝʤ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʧʨʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ  

ʥʦʨʤʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʣʶʜʠʥʠ ʷʢ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʽʤʫʥʦʣʦʛʽʯʥʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʝʚʦʣʶʮʽʡʥʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʄʦʟʘʽʢʘ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʛʨʫʧʦʚʠʭ 

ʘʥʪʠʛʝʥʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʥʝʪʠʢʠ 

ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ. ʊʦʙʪʦ, ʩʧʝʢʪʨ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʽʟʦʣʴʦʚʘʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ  ʘʣʝʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɸʣʝʣʴʥʽʩʪʴ, ʚ ʩʚʦʶ ʯʝʨʛʫ,  

ʩʠʩʪʝʤʠ ʦʙʫʤʦʚʣʝʥʘ ʛʝʥʝʪʠʢʦʶ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ, ʟʛʽʜʥʦ ʷʢʦʾ ʛʝʥʠ 

ʝʨʠʪʨʦʮʠʪʽʚ ʤʦʞʫʪʴ ʟʽʟʥʘʚʘʪʠ ʤʫʪʘʮʽʾ.  

  ʗʢʱʦ ʤʫʪʘʮʽʷ ʧʦʦʜʠʥʦʢʘ ï ʮʝ  ʩʠʩʪʝʤʘ ʜʚʦʭ ʘʣʝʣʴʥʳʭ ʛʝʥʽʚ 

Kell ,  Daffy,  Kidd  

ʄʥʦʞʠʥʥʽ ʤʫʪʘʮʽʾ ï ʦʟʥʘʢʘ ʩʠʩʪʝʤʠ, ʷʢʘ ʫʪʚʦʨʝʥʘ ʧʘʨʦʶ  ʘʣʝʣʴʥʠʭ 

ʛʝʥʽʚ  - ɸɺʆ 

ɭ ʩʠʩʪʝʤʠ, ʷʢʽ ʫʪʚʦʨʝʥʽ ʜʝʢʽʣʴʢʦʤʘ ʘʣʝʣʴʥʠʤʠ ʧʘʨʘʤʠ  

 MNSs, Rh-Hr  

ɻʝʥʦʪʠʧ ʛʨʫʧ ʢʨʦʚʽ ʻ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʬʝʥʦʪʠʧʫ ʝʨʠʪʨʦʮʠʪʽʚ, ʦʩʢʽʣʴʢʠ ʩʘʤʽ 

ʝʨʠʪʨʦʮʠʪʠ ʛʝʥʦʪʠʧʫʚʘʪʠ ʥʝʤʦʞʥʘ ʚ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ   ʝʨʠʪʨʦʮʠʪʠ ʥʝ 

ʤʘʶʪʴ ʷʜʨʘ. ɺ ʟʚô̫ʟʢʫ ʟ ʯʠʤ ʩʝʨʦʣʦʛʽʯʥʽ ʪʝʩʪʠ ʚʠʷʚʣʷʶʪʴ ʥʘʷʚʥʽʩʪʴ  

ʩʘʤʝ ʘʥʪʠʛʝʥʽʚ. 

ɺʽʜʦʤʦ, ʱʦ ʛʦʤʦʟʠʛʦʪʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʽʥʜʠʚʽʜʠ ʟ ʜʚʦʤʘ ʽʜʝʥʪʠʯʥʠʤʠ 

ʛʝʥʘʤʠ, ʘ ʛʝʪʝʨʦʟʠʛʦʪʥʠʤʠ ʻ ʽʥʜʠʚʽʜʠ ʟ  ʜʚʦʤʘ ʨʽʟʥʠʤʠ ʛʝʥʘʤʠ. ɼʘʥʽ ʪʝʨʤʽʥʠ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ  ʝʨʠʪʨʦʮʠʪʽʚ, ʪʦʤʫ, ʱʦ ʚʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʝʥʝʪʠʯʥʫ ʩʠʪʫʘʮʽʶ.  ʇʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʛʦʤʦ- ʘʙʦ 
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ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʽ ʜʣʷ ʝʨʠʪʨʦʮʠʪʽʚ ʧʨʠʡʥʷʪʦ ʛʦʚʦʨʠʪʠ: Ă ʝʨʠʪʨʦʮʠʪʠ ʚʽʜ ʦʩʽʙ, 

ʷʢʽ ʻ ɸ ʛʦʤʦʟʠʛʦʪʘʤʠò ʽ ʥʝʤʦʞʥʘ ʢʘʟʘʪʠ ï Ăʛʦʤʦʟʠʛʦʪʥʽ ʝʨʠʪʨʦʮʠʪʠ ɸò. ɿʘ 

ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʛʝʥʠ, ʷʢʽ ʢʦʜʫʶʪʴ ʝʨʠʪʨʦʮʠʪʘʨʥʽ ʘʥʪʠʛʝʥʠ ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʪʠʤʠ ʞ ʩʠʤʚʦʣʘʤʠ, ʘʣʝ ʢʫʨʩʠʚʦʤ. ʅʘʧʨʠʢʣʘʜ, ʛʝʥ, ʷʢʠʡ ʢʦʜʫʻ ʘʥʪʠʛʝʥ D, 

ʧʦʟʥʘʯʘʻʪʴʩʷ RHD. ʉʝʨʝʜ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʝʨʠʪʨʦʮʠʪʽʚ ʻ ʩʠʩʪʝʤʘ Xg, 

ʘʥʪʠʛʝʥʠ ʷʢʦʾ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʫʩʽʭ ʽʥʰʠʭ ʩʠʩʪʝʤ ʢʦʜʫʶʪʴʩʷ ʛʝʥʘʤʠ , ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʝ ʥʘ ʘʫʪʦʩʦʤʘʭ ʘ ʥʘ ʩʪʘʪʝʚʦʾ ʍ ʭʨʦʤʦʩʦʤʽ, ʪʦʤʫ ʮʽ ʛʨʫʧʦʚʽ 

ʘʥʪʠʛʝʥʠ ʥʘʟʠʚʘʶʪʴ ʟʯʝʧʣʝʥʠʤʠ ʟ ʧʦʣʦʤ. 

 

 

4.1 ʉʠʩʪʝʤʘ ɸɺ0 

 

ʉʠʩʪʝʤʘ ʘʥʪʠʛʝʥʽʚ ɸɺ0(ʅ), ʚʽʜʢʨʠʪʘ ʂʘʨʣʦʤ ʃʘʥʜʰʪʝʡʥʝʨʦʤ ʧʝʨʰʦʶ, 

ʧʦʥʘʜ ʩʪʦ ʨʦʢʽʚ ʪʦʤʫ, ʟ ʫʩʽʭ ʘʥʪʠʛʝʥʥʠʭ ʩʠʩʪʝʤ ʢʣʽʪʠʥ ʢʨʦʚʽ ʻ ʥʘʡʩʪʘʨʽʰʦʶ 

ʬʽʣʦʛʝʥʝʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʘʥʪʠʛʝʥʽʚ ʢʣʽʪʠʥ ʢʨʦʚʽ; ʫ ʢʦʞʥʦʾ ʣʶʜʠʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ ʘʥʪʠʛʝʥʘʤʠ ʚ ʛʦʤʦʟʠʛʦʪʥʦʤʫ (00) ʘʙʦ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ 

(ɸɺ) ʩʪʘʥʽ.  

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ɸɺ0 ʝʢʩʧʨʝʩʦʚʘʥʽ  ʥʘ ʧʦʚʝʨʭʥʽ ʙʘʛʘʪʴʦʭ ʢʣʽʪʠʥ 

ʦʨʛʘʥʽʟʤʫ - ʝʧʽʪʝʣʽʘʣʴʥʽ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʪʨʦʤʙʦʮʠʪʠ ʽ ʣʽʤʬʦʮʠʪʠ ʫ 

ʚʠʜʽʣʠʪʝʣʽʚ ʟ ʛʨʫʧʦʶ ʢʨʦʚʽ Sʝ
+ 
ʽ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ, ʘʣʝ ʚʽʜʩʫʪʥʽ ʥʘ 

ʤʦʥʦʮʠʪʘʭ ʪʘ ʣʝʡʢʦʮʠʪʘʭ. 

ʉʣʽʜ ʚʠʟʥʘʯʠʪʠ ʽʩʥʫʚʘʥʥʷ ʜʚʦʭ ʪʦʯʦʢ ʟʦʨʫ, ʱʦ ʜʦ ʘʥʪʠʛʝʥʫ 0: ʘʥʪʠʛʝʥ 0 

ʻ ʧʨʦʜʫʢʪʦʤ ʛʝʥʫ ʈ, ʦʜʥʘʢ ʩʧʝʮʠʬʽʯʥʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʘʥʪʠʛʝʥʫ 0 ʪʘ ʩʧʝʮʠʬʽʯʥʽ 

ʘʥʪʠʪʽʣʘ ʜʦ ʥʴʦʛʦ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ, ʽ ʚʽʥ ʥʝ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʩʝʢʨʝʪʦʤ. ʇʦ ʽʥʰʽʡ 

ʨʝʯʦʚʠʥʘ 0 ʷʚʣʷʻ ʩʦʙʦʶ ʥʝʛʘʪʠʚʥʫ ʦʟʥʘʢʫ, ʷʢʘ ʚʢʘʟʫʻ  ʥʘ  ʚʽʜʩʫʪʥʽʩʪʴ 

ʘʥʪʠʛʝʥʽʚ ɸ ʪʘ ɺ ʥʘ  ʝʨʠʪʨʦʮʠʪʘʭ ʦʩʽʙ ʟ ʛʨʫʧʦʶ ʢʨʦʚʽ 0(I). 

ʆʜʥʘʢ ʻ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

- ʣʝʢʪʠʥʠ Lʦtus ʊʝtʛʘgʦnʦ1ʦbus, Ulʝʭ Euʛʦʨʝus, ʉʫtiʩʠs, ʷʢʽ ʤʦʞʫʪʴ 

ʘʛʣʶʪʠʥʫʚʘʪʠ ʝʨʠʪʨʦʮʠʪʠ.  ɼʦʩʣʽʜʥʠʢʠ  ʟʥʘʡʰʣʠ, ʱʦ ʩʣʠʥʘ ʦʩʽʙ ʟ ʛʨʫʧʦʶ 
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ʢʨʦʚʽ 0 ʟʜʘʪʥʘ ʥʘ ʧʨʝʮʠʧʽʪʘʮʽʶ ʧʽʜ ʜʽʻʶ ʣʝʢʪʠʥʽʚ, ʚʦʥʘ ʟʘʪʨʠʤʫʻ 

ʘʛʣʶʪʠʥʘʮʽʶ 0-ʝʨʠʪʨʦʮʠʪʽʚ ʚʠʱʝʚʢʘʟʘʥʠʤʠ ʣʝʢʪʠʥʘʤʠ, ʪʦʙʪʦ ʜʽʻ ʷʢ 

ʘʥʪʠʨʝʘʛʝʥʪ ʧʨʠ ʘʛʣʶʪʠʥʘʮʽʾ. ʆʯʝʚʠʜʥʦ ʫ ʦʩʽʙ ʟ ʛʨʫʧʦʶ ʢʨʦʚʽ 0 ʽ ʫ ʩʣʠʥʽ ʻ 

ʛʨʫʧʦʩʧʝʮʠʬʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʯʦʚʠʥ ɸ ʪʘ ɺ, ʘʣʝ ʙʣʠʟʴʢʘ 

ʜʦ ʨʝʯʦʚʠʥʠ ɸ2. ɿʘ ʧʨʦʧʦʟʠʮʽʻʶ ʄʦʛgʘn  ʮʶ ʨʝʯʦʚʠʥʫ ʥʘʟʚʘʣʠ "ʅ", ʘ ʩʠʩʪʝʤʘ 

ʘʥʪʠʛʝʥʽʚ ʦʪʨʠʤʘʣʘ ʧʦʚʥʫ ʥʘʟʚʫ ɸɺ0(ʅ)-ʩʠʩʪʝʤʘ. ɺʠʷʚʣʝʥʥʷ ʘʥʪʠʛʝʥʫ ʅ ʚ 

ʝʨʠʪʨʦʮʠʪʘʭ ʛʨʫʧ 0, ɸ0, ɺ0 ʽʩʪʦʨʠʯʥʦ ʙʫʣʦ  ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚ 

ʦʩʦʙʣʠʚʦʛʦ ʧʽʜʭʦʜʫ. ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʛʝʥʝʪʠʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʨʦʟʰʠʨʠʚ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʚʯʝʥʥʷ ʨʝʯʦʚʠʥʠ  ʅ ʽ ʚ̔ ʜʧʦʚʽʜʥʦ ʜʦ  ʥʦʚʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʘʥʪʠʛʝʥ  ʅ ʥʝ ʻ ʙʽʣʴʰʝ ʘʥʪʠʛʝʥʦʤ ʩʠʩʪʝʤʠ ɸɺʆ, ʘ ʩʢʣʘʜʘʻ ʦʢʨʝʤʫ ʩʠʩʪʝʤʫ 

ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ - (018) ʟ ʭʨʦʤʦʩʦʤʥʦʶ ʣʦʢʘʣʽʟʘʮʽʻʶ 19q13/3 ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʪʨʫʢʪʫʨ ɸ ʽ ɺ, ʷʢʽ ʤʘʶʪʴ ʭʨʦʤʦʩʦʤʥʫ 

ʣʦʢʘʣʽʟʘʮʽʶ 9q34,2. 

ɸʥʪʠʛʝʥ ɸ ʤʘʨʢʫʻ ʛʨʫʧʫ ʢʨʦʚʽ ɸɓ (II)  ʽ ʤʘʻ ʚʠʨʘʟʥʫ ʬʦʨʤʫ  ɸ1, ʷʢʘ ʻ 

ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʘ - ʜʦ 75%, ʘ ʪʘʢʦʞ ʚʽʜʢʨʠʪʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʱʝ 

15 ʩʝʨʦʪʠʧʽʚ, ʥʘʡʙʽʣʴʰ  ʟʫʩʪʨʽʯʘʻʤʠʡ ʩʝʨʝʜ ʥʠʭ ɸ2 ( 12%), ʧʨʦʪʠ ʷʢʦʛʦ ʪʘʢʦʞ 

ʻ ʧʨʠʨʦʜʥʽ ʥʝʧʦʚʥʽ ʽʟʦʛʝʤʘʛʣʶʪʠʥʠʥʠ.  ɸʣʝ ʚʽʜʥʦʩʥʦ ʜʘʥʦʛʦ ʩʝʨʦʪʠʧʫ 

ʛʦʚʦʨʷʪʴ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʦʥʠ ʧʝʨʝʩʪʘʶʪʴ ʘʛʣʶʪʠʥʫʚʘʪʠʩʷ ʘʥʪʠʪʽʣʘʤʠ  

ʘʥʪʠ-ɸ, ʧʦʧʝʨʝʜʥʴʦ ʘʜʩʦʨʙʦʚʘʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʜʘʥʠʡ 

ʘʥʪʠʛʝʥ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʨʠʪʨʦʮʠʪʽʚ ɸ1, ʮʽ ʘʥʪʠʪʽʣʘ 

ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʁ  ʘʢʪʠʚʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʤʫ ʪʠʪʨʽ. ʉʠʨʦʚʘʪʢʠ ʦʩʽʙ ʛʨʫʧʠ ɺ ʽ 0 

ʚʤʽʱʫʶʪʴ, ʪʘʢʠʤ ʯʠʥʦʤ, ʘʥʪʠʪʽʣʘ ʘʥʪʠ ïɸ+ ɸ1. ʎ ̔ʜʚʘ ʩʫʙʪʠʧʠ ʘʥʪʠʛʝʥʫ ɸ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʨʘʥʩʬʫʟʽʡʥʦ ʟʥʘʯʠʤʽ ʘʥʪʠʛʝʥʠ. ʊʘʢ, ʫ 1 -2% ʦʩʽʙ ʛʨʫʧʠ ʢʨʦʚʽ  

ɸ2 ʚ ʩʠʨʦʚʘʪʮʽ ʚʤʽʱʫʶʪʴʩʷ ʘʥʪʠʪʽʣʘ ʘʥʪʠ - ɸ1. ʆʩʪʘʥʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 26%   

ʦʩʽʙ ʛʨʫʧʠ ʢʨʦʚʽ ɸ2ɺ. ɸʥʪʠʛʝʥʠ ɸ3 ʷʚʣʷʻ ʩʦʙʦʶ ʱʝ ʙʽʣʴʰ ʩʣʘʙʢʠʡ ʘʥʪʠʛʝʥ, 

ʥʘʚʽʪʴ ʜʫʞʝ ʘʢʪʠʚʥʽ ʩʠʨʦʚʘʪʢʠ ʘʥʪʠ-ɸ ʜʘʶʪʴ ʚʝʣʴʤʠ ʩʣʘʙʢʫ ʘʛʣʶʪʠʥʘʮʽʶ, 

ʙʽʣʴʰʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʨʝʘʢʮʽʾ ʟʘʣʠʰʘʶʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. ɽʨʠʪʨʦʮʠʪʠ 

ɸ4 ʥʝ ʘʛʣʶʪʠʥʫʶʪʴʩʷ  ʧʨʠʨʦʜʥʽʤʠ ʘʥʪʠʪʝʣʘʤʠ ʘʥʪʠ-ɸ, ʦʪʨʠʤʘʥʠʤʠ ʚʽʜ ʦʩʦʙʠ 
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ʛʨʫʧʠ ɺ.  ɺʩʽ ʮʽ ʤʽʥʦʨʥʽ ʩʫʙʪʠʧʠ ʘʥʪʠʛʝʥʫ ɸ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʢʨʘʡ ʨʽʜʢʦ - ʚʽʜ 

1:10 000 ʜʦ 1:30 000 ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ. 

ɸʥʪʠʛʝʥ ɺ ʥʝ ʤʘʻ ʪʘʢʦʾ ʙʘʛʘʪʦʾ ʩʝʨʦʪʠʧʦʚʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʷʢ ʘʥʪʠʛʝʥ 

ɸ ʽ ʪʽʣʴʢʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʘʥʪʠʛʝʥ ɺ2 ʩʝʨʝʜ ʜʝʢʽʣʴʢʦʭ ʩʽʤʝʡ 

ʷʧʦʥʮʽʚ (ʊ.ʂʦguʛʘ). ʈʝʯʦʚʠʥʘ ʅ  ʥʝ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʜʫʢʪʘ ʛʝʥʫ 0, ʘʣʝ ʾʾ 

ʢʽʣʴʢʽʩʪʴ, ʧʝʚʥʝ, ʟʚʦʨʦʪʥʦ ʧʨʦʧʦʨʮʽʡʥʝ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ ɸ ̔ ɺ, ʪʦʙʪʦ 

ʩʫʤʘ ɸ+ʅ ʻ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ. ʈʝʯʦʚʠʥʘ ʅ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʩʝʢʨʝʪʘʭ 

ʚʠʜʽʣʴʥʦʾ ʛʨʫʧʠ 0. ɼʦʩʪʘʪʥʴʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʾʾ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʩʣʠʥʽ 

ʚʠʜʝʣʠʪʝʣʽʚ ʛʨʫʧʠ 0, ʤʝʥʰʝ ï ʚ ʩʣʠʥʽ ʛʨʫʧʠ ɸ2 ʽ ʟʦʚʩʽʤ ʤʘʣʦ ʫ ʦʩʽʙ ʛʨʫʧʠ ɸ0 

ʽ ɺ0; ʫ ʦʩʽʙ ʛʨʫʧʠ ɸ1ɺ ïʚʦʥʘ ʚʽʜʩʫʪʥʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʢʨʽʤ ʚʦʜʦ- 

ʥʝʨʦʟʯʠʥʥʦʾ ʬʨʘʢʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʽʥʜʠʚʽʜʽʚ ʫ 78% ʦʩʽʙ ʧʨʠʩʫʪʥʽ 

ʘʥʪʠʛʝʥʠ ʚ ʨʦʟʯʠʥʥʦʤʫ ʚʠʛʣʷʜʽ ʚ ʨʽʟʥʠʭ ʩʝʢʨʝʪʦʨʥʠʭ ʨʽʜʠʥʘʭ ʦʨʛʘʥʽʟʤʫ. ʎʽ 

ʦʩʦʙʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʢʣʘʩʫ ʚʠʜʝʣʠʪʝʣʽʚ. ʆʩ̔ʙ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʪʘʢʦʾ ʨʦʟʯʠʥʥʦʾ 

ʬʨʘʢʮʽʾ ʚ ʨʽʜʢʠʭ ʩʝʢʨʝʪʘʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʢʣʘʩʫ  ʥʝʚʠʜʝʣʠʪʝʣʽʚ. 

ɿʜʽʙʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʛʨʫʧʦʚʽ ʘʥʪʠʛʝʥʠ ʚ ʩʝʢʨʝʪʠ ʻ ʩʧʘʜʢʦʚʦʶ 

ʦʟʥʘʢʦʶ, ʷʢʘ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʜʚʦʤʘ ʛʝʥʘʤʠ Se.  ̔  se. Se-ʛʝʥ ʜʣʷ 

ʚʠʜʝʣʠʪʝʣʴʩʪʚʘ ʻ ʜʦʤʽʥʘʥʪʥʠʤ, se ïʨʝʮʝʩʠʚʥʠʤ. ɯʥʜʠʚʽʜʠ ʟʘ ʛʝʥʦʪʠʧʦʤ 

Se Se, ʘʙʦ Se se ʻ ʚʠʜʝʣʠʪʝʣʷʤʠ, ʘ ʦʩʦʙʠ, ʷʢʽ ʤʘʶʪʴ ʛʝʥʠ se se- 

ʥʝʚʠʜʝʣʠʪʝʣʷʤʠ. ʉʝʢʨʝʪʦʨʥʽ ʛʝʥʠ ʜʽʶʪʴ ʰʣʷʭʦʤ ʨʫʡʥʫʚʘʥʥʷ ʣʽʧʽʜ-

ʧʦʣʽʩʘʭʘʨʠʜʥʠʭ ʟʚô̫ ʟʢʽʚ  ʚ ɸ ʽ ɺ ʪʢʘʥʠʥʥʠʭ ʘʥʪʠʛʝʥʘʭ.  

ɺʽʜʥʦʩʥʦ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʘʥʪʠʛʝʥʽʚ, ʚʠʱʝ ʤʠ 

ʚʞʝ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʥ̔ʜʠʚʽʜʫʘʣʴʥʫ ʪʢʘʥʠʥʥʫ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽʥʜʠʚʽʜʫ ʽ ʝʚʦʣʶʮʽʡʥʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘʩʴʦʛʦʜʥʽ ʜʦʩʠʪʴ ʛʣʠʙʦʢʦ ʚʠʚʯʘʶʪʴʩʷ ʤʝʭʘʥʽʟʤʠ ʮʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʚʥʽ ʚʠʟʥʘʯʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʧʝʚʥʠʤʠ 

ʧʘʪʦʣʦʛʽʷʤʠ.  ʅʘʧʨʠʢʣʘʜ, ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʟʣʦʷʢʽʩʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʷʭ 

ʢʣʽʪʠʥ, ʤʘʻ ʤʽʩʮʝ  ʟʤʽʥʘ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ ʛʨʫʧ ʢʨʦʚʽ.  ʊʘʢ, ʧʨʠ 

ʩʝʨʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʝʷʢʠʤʠ ʘʚʪʦʨʘʤʠ   ʚʽʜʤʽʯʝʥʠʡ ʬʘʢʪ ʩʦʤʘʪʠʯʥʦʾ 
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ʤʦʜʠʬʽʢʘʮʽʾ - ʚʪʨʘʪʘ ʘʥʪʠʛʝʥʽʚ ɸ ʽ ɺ.  ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʰʝ ʤʽʩʮʝ ʟʘ ʧʦʰʠʨʝʥʥʷʤ ʧʦʩʽʜʘʻ ʛʨʫʧʘ ʢʨʦʚʽ ɸ, 

ʜʨʫʛʝ ʤʽʩʮʝ - ʛʨʫʧʘ ʆ, ʘʣʝ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ (  ʤʥʦʞʠʥʥʘ ʤʽʻʣʦʤʘ) ʟʘ 

ʯʘʩʪʦʪʦʶ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʧʝʨʰʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʛʨʫʧʘ ʆ. ʉʦʤʘʪʠʯʥʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʘʢʦʞ ʧʨʠ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ.  

ɿ ʧʦʟʠʮʽʡ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʪʢʘʥʠʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʽ ʧʘʪʦʣʦʛʽʾ,  ʪʘʢʽ ʟʤʽʥʠ 

ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ 

ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ.  ɺʚʘʞʘʶʪʴ, ʱʦ ʪʘʢʘ ʟʤʽʥʘ  

ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʛʨʫʧ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʘʢʪʠʚʥʦʩʪʽ ʛʣʽʢʦʟʽʣʪʨʘʥʩʬʝʨʘʟʠ, ʬʝʨʤʝʥʪʫ, ʷʢʠʡ ʻ ʧʝʨʚʠʥʥʠʤ ʧʨʦʜʫʢʪʦʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʛʝʥʫ ʽ ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʩʠʥʪʝʟ ʛʨʫʧʦʚʠʭ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʘʥʪʠʛʝʥʽʚ. ʆʩʢʽʣʴʢʠ ʟʤʽʥʠ ʫ ʩʝʨʦʣʦʛʽʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʛʝʥʽʚ ɸ ʽ ɺ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘʜʦʚʛʦ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʮʝʡ 

ʬʘʢʪ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʝʨʝʜʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ.  

ʄʦʞʣʠʚʽ ʪʘʢʦʞ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʦʩʥʦʚʫ ʤʝʭʘʥʽʟʤʽʚ ʘʩʦʮʽʘʪʠʚʥʦʛʦ 

ʟʚô̫ ʟʢʫ ʛʝʥʝʪʠʯʥʠʭ  ɸɺʆ-ʜʝʪʝʨʤʽʥʘʥʪ ʟ ʦʢʨʝʤʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʩʢʣʘʜʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʥʦʚʘʭ ɸ, ʅ, ɺ ʽ ʆ ʘʥʪʠʛʝʥʽʚ ʚ 

ʢɼʅʂ. 

 ɻʨʫʧʦʚ ̔ʘʥʪʠʛʝʥʠ ɸɺʆ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʞʝ ʚ ʨʘʥʥɹ ʦʤʫ ʝʤʙʨ̔ʦʥʘʣʴʥʦʤʫ 

ʧʝʨ̔ʦʜʽ, ʧʦʯʠʥʘʶʯʠ ʟ 4-ʛʦ -  6-ʛʦ ʤʩ̔ʷʮ̔ʚ  ʝʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʢʫ ʧʣʦʜʫ, ʘʣʝ 

ʜʦʩ̫ʛʘʶʪʴ ʧʦʚʥʦʾ ʘʢʪʠʚʥʦʩʪ ̔ ʚ ʤʝʞʘʭ ʪʨʴʦʭ ʨʦʢʽʚ ʞʠʪʪʷ. ɻʨʫʧʦʚ ̔

ʟ̔ʦʛʝʤʘʛʣʶʪʠʥʥ̔ʠ ʟô̫ ʚʣʷʶʪʴʩʷ ʚ ʙʽʣʴʰ ʧʽʟʥʽʡ ʧʝʨʽʦʜ  ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ.  ʉʧʝʮʠʬʯ̔ʥ̔ʩʪʴ ʘʥʪʠʛʝʥʚ̔ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʞʠʪʪʷ, 

ʭʦʯʘ ʧʨʠ ʜʝʷʢʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʤʦʞʣʠʚʘ ʩʦʤʘʪʠʯʥʘ ʤʦʜʠʬʢ̔ʘʮ̫̔, 

ʟʥʠʞʝʥʥʷ ʩʝʨʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʟʪʠʨʘʥʥʷ ʘʥʪʠʛʝʥʚ̔ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʽʜʥʦʚʣʝʥʥʷʤ (ʜʠʚʠʩʴ ʚʠʱʝ). ɻʨʫʧʦʚ ̔ ʘʥʪʠʛʝʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚ 

ʝʨʠʪʨʦʮʠʪʘʭ, ʘʣʝ ʽ ʚ ʪʢʘʥʠʥʘʭ ʧʝʯ̔ʥʢʠ, ʥʠʨʢʠ, ʤʦʟʢʫ ʧʣʦʜʘ ʚ ʧʽʟʥʽʰʝʤʫ 
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ʝʤʙʨʽʦʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ. ɸʥʪʠʛʝʥʠ ʆ ̔ ʅ ʚʠʟʥʘʯʘʶʪʴʩʷ ʱʝ ʙʽʣʴʰ ʧʽʟʥʽʰʝ ï 

ʧ̔ʩʣ̫ ʥʘʨʦʜʞʝʥʥʷ ʽ ʬʦʨʤʫʶʪʴʩʷ ʪ̔ ʣʴʢʠ  ʟ ʧʝʨʰʦʛʦ ʨʦʢʫ ʞʠʪʪʷ. 

 

ʉʪʨʫʢʪʫʨʘ ʽ ʙʽʦʭʽʤʽʯʥʘ ʧʨʦʨʦʜʘ ʘʥʪʠʛʝʥʽʚ ɸ, ɺ ʽ ʅ 

ʉʪʨʫʢʪʫʨʘ ʨʝʘʢʪʠʚʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʛʨʫʧ ʘʥʪʠʛʝʥʽʚ ɸ, ɺ ʽ ʅ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʫʣʘʤʠ:  

                   
 

ʈʠʩʫʥʦʢ 4.1.1 ï ɹʽʦʭʽʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʘʥʪʠʛʝʥʽʚ ʛʨʫʧ ʢʨʦʚʽ ɸ, ɺ, ʅ 

(Boyd,  ɹʦʡʜ 1962).   

 ɿʘ ʜʘʥʠʤʠ Morgan ʩʧʝʮʠʬʽʯʥʘ ʨʝʯʦʚʠʥʘ O(H) ʻ ʟʘʛʘʣʴʥʦʶ ʜʣʷ ʚʩʽʭ 

ʛʨʫʧ ʢʨʦʚʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟô̫ ʚʣʷʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʨʦʟʱʝʧʣʝʥʥʷ ʷʢ ʘʥʪʠʛʝʥʘ ɸ ʪʘʢ ʽ ʘʥʪʠʛʝʥʘ ɺ ʬʝʨʤʝʥʪʘʤʠ ʽʟ Clostridium 
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tertium   ʽ Trichomonas foetus ʽ ʻ ʟʘʤʘʩʢʦʚʘʥʦʶ ʜʝʪʝʨʤʽʥʘʥʪʥʠʤʠ  ʩʘʭʘʨʘʤʠ 

ʮʠʭ ʘʥʪʠʛʝʥʽʚ. ʇʽʜ ʚʧʣʠʚʦʤ ʚʞʝ ʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽʟ ʮʽʻʾ ʦʩʥʦʚʥʦʾ 

ʨʝʯʦʚʠʥʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ  ʘʥʪʠʛʝʥʠ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʢʨʦʚʽ.  ʊʦʙʪʦ, 

ʥʘʩʴʦʛʦʜʥʷ ʥʝʤʘʻ ʩʫʤʥʽʚʽʚ ʚ ʪʦʤʫ, ʱʦ ʙʽʦʩʠʥʪʝʟ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʽʚ, ʘʣʝ ʧʝʚʥʠʡ ʧʦʨʷʜʦʢ ʩʘʭʘʨʠʜʽʚ 

ʚ ʣʘʥʮʶʛʫ ʛʨʫʧʦʚʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʰʣʷʭʦʤ ʤʘʪʨʠʯʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ, ʷʢ ʜʣʷ ʧʨʦʪʝʾʥʽʚ, ʘ ʚʠʥʠʢʘʻ ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʪʨʦʛʦ ʢʦʦʨʜʠʥʦʚʘʥʦʾ ʜʽʾ 

ʩʧʝʮʠʬʽʯʥʠʭ ʛʣʽʢʦʟʽʣʪʨʘʥʩʬʝʨʘʟʥʠʭ ʬʝʨʤʝʥʪʽʚ. ɿʛʽʜʥʦ ʛʽʧʦʪʝʟʽ    Watkins, 

Morgan ʛʨʫʧʦʚʽ ʘʥʪʠʛʝʥʠ, ʩʪʨʫʢʪʫʨʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʷʢʠʭ ʻ ʚʫʛʣʝʚʦʜʘʤʠ, 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʪʦʨʠʥʥʽ ʧʨʦʜʫʢʪʠ ʛʝʥʽʚ. ʇʝʨʚʠʥʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʛʝʥʽʚ 

ʻ ʧʨʦʪʝʾʥʠ ï ʛʣʽʢʦʟʽʣʪʨʘʥʩʬʝʨʘʟʠ ʽ ʧʨʠ ʩʫʱʘ ʮʠʤ ʬʝʨʤʝʥʪʘʤ ʚʣʘʩʪʠʚʽʩʪʴ 

ʧʝʨʝʥʦʩʫ ʦʩʦʙʦʛʦ ʩʘʭʘʨʫ ʽ ʧʦʻʜʥʘʥʥʷ ʡʦʛʦ ʟ ʽʥʰʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʜʣʷ 

ʫʪʚʦʨʶʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʘʥʪʠʛʝʥʠ ɸ, ɺ, ʅ ʻ 

ʛʣʽʢʦʣʽʧʠʜʘʤʠ ʽ ʛʣʽʢʦʧʨʦʪʝʾʥʘʤʠ. ʊʨʠ ʜʝʪʝʨʤʽʥʘʥʪʠ ʤʘʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʞʝ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʩʝʨʦʣʦʛʽʯʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʪʝʨʤʽʥʘʣʴʥʠʤʠ ʮʫʢʨʘʤʠ, ʷʢʽ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʦʩʥʦʚʥʦʤʫ ʣʘʥʮʶʟʽ ʽ ʻ 

ʚʽʜʤʽʥʥʠʤʠ ʫ ʜʘʥʠʭ ʪʨʴʦʭ ʘʥʪʠʛʝʥʽʚ: 

L- ʬʫʢʦʟʘ 

D- ʛʘʣʘʢʪʦʟʘ 

Nʘ-ʮʝʪʽʣʛʣʶʢʦʟʘʤʽʥ 

N-ʘʮʝʪʽʣʛʘʣʘʢʪʦʟʘʤʽʥ 

ʉʭʝʤʘʪʠʯʥʦ ʩʠʥʪʝʟ ʘʥʪʠʛʝʥʽʚ ɸ,ɺ,ʅ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ:  

ʈʠʩ. ʉʠʥʪʝʟ ʘʥʪʠʛʝʥʽʚ ɸ,ɺ,ʅ 
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ʇʦʧʝʨʝʜʥʠʢ

L-ʬʨʫʢʪʦʟʘ

D-ʛʘʣʘʢʪʦʟʘ

N-ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʽʥ

N-ʘʮʝʪʠʣʛʘʣʘʢʪʦʟʘʤʽʥ

ʅ-ʩʫʙʩʪʨʘʪ ɺ-ʩʫʙʩʪʨʘʪ ɸ-ʩʫʙʩʪʨʘʪ

Ŭ-L-ʬʫʢʦʟʠʣ-ʪʨʘʥʩʬʝʨʘʟʘŬ-ʛʘʣʘʢʪʦʟʠʣ-ʪʨʘʥʩʬʝʨʘʟʘ

Ŭ-N-ʘʮʝʪʠʣʛʘʣʘʢʪʦʟʘʤʽʥ-ʪʨʘʥʩʬʝʨʘʟʘ

 
 

ʈʠʩʫʥʦʢ 4.1.2 ï ɹʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ɸ, ɺ, ʅ 

(ʎʠʪʦʚʘʥʦ ʟʘ ʄʠʥʝʝʚʦʡ ʅ.ɺ.,2004) 

ʅʘ ʤʝʤʙʨʘʥʽ ʦʜʥʦʛʦ ʝʨʠʪʨʦʮʠʪʘ ʣʶʜʠʥʠ ʚʤʽʱʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 10
6
 ɸ ʽ ɺ 

ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ. ʆʩʢʽʣʴʢʠ ʩʝʨʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʜʽʣʷʥʢʠ 

ʨʦʟʤʽʱʶʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʫ ʽ ʻ ʣʝʛʢʦʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʘʥʪʠʪʽʣ, 

ʨʝʘʢʮʽʷ  ʛʝʤʘʛʣʶʪʠʥʘʮʽʾ ʤʽʞ ʘʥʪʠʛʝʥʘʤʠ ʩʠʩʪʝʤʠ ɸɺʆ  ʽ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʘʥʪʠʪʽʣʘʤʠ  ʚʽʜʙʫʚʘʻʪʴʩʷ  ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʦʣʴʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʝʟ 

ʜʦʙʘʚʣʝʥʥʷ ʢʦʣʦʾʜʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʣʢʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʛʝʥʽʚ ɸ, ɺ, ʅ ʽ Le ʻ 

ʩʧʝʮʠʬʽʯʥʽ ʛʣʽʢʦʟʽʣʪʨʘʥʩʬʝʨʘʟʠ, ʷʢʽ ʢʘʪʘʣʽʟʫʶʪʴ ʧʝʨʝʥʽʩ ʩʘʭʘʨʽʚ ʚʽʜ 

ʛʣʽʢʦʟʠʜʥʦʾ ʧʦʭʽʜʥʦʾ ʥʫʢʣʝʦʟʠʜʜʠʬʦʩʬʘʪʫ ʥʘ ʚʫʛʣʝʚʦʜʥʽ ʣʘʥʮʶʛʠ 

ʛʣʽʢʦʧʨʦʪʝʽʥʘ-ʧʦʧʝʨʝʜʥʽʢʘ. ʉʝʨʦʣʦʛʽʯʥʽ, ʛʝʥʝʪʠʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ  ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʛʝʥʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʩʠʥʪʝʟ ʛʨʫʧʦʚʠʭ ʨʝʯʦʚʠʥ, ʟʘʜʽʷʥʽ ʣʠʰʝ ʥʘ ʧʽʟʥʴʦʾ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʧʦʧʝʨʝʜʥʠʢʘ ʽ ʥʘʜʘʶʪʴ ʡʦʤʫ ʢʦʥʢʨʝʪʥʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. 
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                               ɻʝʥʝʪʠʢʘ ɸɺʆ ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʘ ɸɺʆ(ʅ)  ʩʢʣʘʜʘʻʪʴʩʷ ʟ  ʧʘʨʠ ʧʦʣ̔ʘʣʝʣʴʥʠʭ ʛʝʥ̔ʚ, ʯʠʩʣʦ 

ʷʢʠʭ ʫ ʢʦʞʥʦʛʦ ʠʥʜʠʚʽʜʫ ʥʝ ʤʦʞʝʪ ʙʫʪʠ ʙʽʣʴʰʝ ʜʚʦʭ.  

ʆʩʥʦʚʥʘ ʨʝʯʦʚʠʥʘ ʅ ʤʦʞʝ ʤʫʪʫʚʘʪʠ ʚ ʪʨʴʦʭ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ  

      0C,   ɸC,  ɺC: 

   -  0C,   ɸC,  ɺC -  ʧʦʚʥʘ ʤʫʪʘʮʽʷ;  

      _   ɸ1;  ɸ 2; ɸ3; ɸ4; ɸ5  -      ʧʨʦʤʽʞʥʘ 

 

ʅʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʤʠ  ʛʦʚʦʨʠʤʦ ʧʨʦ ʧʦʚʥʫ ʤʫʪʘʮʽʶ ʚʽʜʥʦʩʥʦ ʘʣʝʣʷ ɸ, ʤʠ 

ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʛʨʫʧʫ ʢʨʦʚʽ ɸ1,  ʟ ʧʦʟʠʮʽʡ ʩʝʨʦʣʦʛʽʾ, ʪʘʢ ʟʚʘʥʝ ɸ ʩʠʣʴʥʝ ( 

ʜʦʤʽʥʘʥʪʥʠʡ ʘʣʝʣʴ), ʢʦʣʠ ʤʠ ʛʦʚʦʨʠʤʦ ʧʨʦ ʽʥʰʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʧʨʦ 

ʤʫʪʘʮʽʶ ɸ 2, ʪʦ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʩʝʨʦʣʦʛʽʯʥʦ ɸ ʩʣʘʙʢʝ ( ʧʨʦʤʽʞʥʘ ʤʫʪʘʮʽʷ ï 

ʤʽʥʦʨʥʠʡ ʘʣʝʣʴ). ɻʝʥʠ ɸ ʽ ɺ ʻ ʜʦʤʽʥʘʥʪʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʝʥʫ 0 ʽ 

ʢʦʜʦʤʽʥʘʥʪʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ɻʝʥ 0 ʻ ʨʝʮʝʩʠʚʥʠʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʝʥʽʚ ɸ ʽ ɺ. ʅʘʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɸ1 ʽ 

ɸ 2   ʘʥʪʠʛʝʥʘʤʠ ʻ ʷʢʽʩʥʠʤʠ ʽ ʢʽʣʴʢʽʩʥʠʤʠ. ʗʢʽʩʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʽ  

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʽʦʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʮʫʢʨʽʚ (ʙʽʣʴʰʝ ʨʦʟʛʘʣʫʞʝʥʘ 

ʩʪʨʫʢʪʫʨʘ  ʘʥʪʠʛʝʥʫ  ɸ1). ʂʽʣʴʢʽʩʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʚô̫ ʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʠʤ 

ʚʤʽʩʪʦʤ ɸ ʜʝʪʝʨʤʽʥʘʥʪ  ʥʘ ɸ1 ʢʣʽʪʠʥʘʭ (ʧʨʠʙʣʠʟʥʦ ʚ ʪʨʠ ʨʘʟʠ) ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɸ 2   ʢʣ̔ʪʠʥʘʤʠ. ɼʣʷ ɸ1 ʽ ɸ 2  ʢʣʽʪʠʥ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʨʽʟʥʽ 

ʢʦʥʩʪʘʥʪʠ  ʨʽʚʥʦʚʘʛʠ ʽ ʰʚʠʜʢʽʩʪʴ ʜʠʩʦʮʽʘʮʽʾ ʢʦʤʧʣʝʢʩʫ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ.  

ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʚʘʨʠʘʥʪʽʚ ʘʥʪʠʛʝʥʘ ɸ ʚ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ 

ʩʢʣʘʜʘʻ 1:50000 ʜʦʩʣʽʜʞʝʥʴ, ʚ ʽʥʰʠʭ ʨʘʩʘʭ ï ʯʘʩʪʽʰʝ. 

 

ʊʘʙʣʠʮʷ 4.1.1 -   ʂʽʣʴʢʽʩʪʴ ɸ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʦʩʽʙ  

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʨʽʘʥʪʫ ʘʥʪʠʛʝʥʘ ɸ. 

ɺʘʨʽʘʥʪ ʘʥʪʠʛʝʥʘ ɸ                                  ʏʠʩʣʦ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ 

                                                                        ʅʘ ʝʨʠʪʨʦʮʠʪʽ 

------------------------------------------------------------------------------------------------ 

ɸ1                                                                                                            810 000 ï 1 170 000 

ɸ2                                                                                                             160 000 ï 440 000 

ɸ3                                                                                                                40 600 - 118 000 
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ɸʭ                                                                                                                     7 500 ï 10 500                                                                                                                                                       

ɸend                                                                                                                 2 100 ï 2 700 

ɸm                                                                                                                         100  - 1900 

ɸel-                                                                                                                          100 - 1400 

ɸy                                                                                                                             100 - 1900 

 

ʉʣʘʙʢʽ ʬʦʨʤʠ ɺ ʘʥʪʠʛʝʥʘ B3, Bx, Bw, Bm, ʪʘʢʦʞ ʽʩʥʫʶʪʴ, ʘʣʝ ʻ ʜʫʞʝ ʨʽʜʢʦ 

ʧʦʰʠʨʝʥʠʤʠ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ɭʚʨʦʧʠ. ɿʘ ʯʘʩʪʦʪʦʶ ʟʫʩʪʨʽʯʘʣʴʥʦʩʽ ʚʦʥʠ ʙʽʣʴʰ 

ʧʦʰʠʨʝʥʽ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʂʠʪʘʶ. 

 

ɻʝʥʠ ʩʠʩʪʝʤʠ ABO 

 

ʆ ʛʝʥ 

 ɿʘʚʜʷʢʠ ʧʨʦʛʨʝʩʫ ʥʦʚʽʪʥʽʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ cDNAs ʆ ʢʣʽʪʠʥ, 

ʛʦʤʦʣʦʛʠʯʥʠʭ ʜʦ ɸ ʽ ɺ ʛʝʥʽʚ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʽ ʫʧʦʨʷʜʢʦʚʘʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʛʦʤʦʣʦʛʯ̔ʥ̔ʩʪʴ 0 ʛʝʥʽʚ ʟ ɸ  ̔ɺ ʛʝʥʘʤʠ, 

ʷʢʽ ʚʠʢʣʶʯʘʶʪʴ ʦʜʥʫ ʥʫʢʣʝʦʪʠʜʥʫ ʜʝʣʝʮʽʁ  ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʦʙʦʭ ʪʠʧʽʚ 

ʟʘʛʘʣʴʥʠʭ ʪʠʧ̔ʚ ʆ ʘʣʝʣʽ, ʘʙʦ ʥʫʢʣʝʦʪʠʜʥ ̔ ʟʘʤɦ̔ʝʥʥ ̫ ʚ ʜʦʜʘʚʘʥʥʷ ʜʦ ʮʽʻʾ  

ʜʝʣʝʮʽʾ ʫ ʚʘʨʠʘʥʪ ̔ʆ ʘʣʝʣ.̔ ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʦ ʪʨʠ ʪʠʧʘ ʘʣʝʣʽ O, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ:  

ʆ
1 
ʘʣʝʣʴ. ɼʝʣʝʮʽʷ ʥʫʢʣʝʦʪʠʜʘ 261 G, ʚʠʢʣʠʢʘʥʘ ʟʤʽʱʝʥʥʷʤ ʟʯʠʪʫʚʘʥʥʷ  ʦʩʥʦʚʠ 

(ʦʩʥʦʚʘʥʠʷ, ʦʩʪʦʚʘ, ʢʘʨʢʘʩʘ) ʽ ʢʦʜʫʚʘʥʥʷʤ ʥʝʘʢʪʠʚʥʦʛʦ ʧʨʦʪʝʾʥʫ. ɿʯʠʪʫʚʘʥʥʷ  

ʦʩʥʦʚʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ  ʥʦʚʦʤʫ ʢ̔ʥʮ̔ ʢʦʜʦʥʘ (ʊɸɸ) 353 ï 355 ʥʫʢʣʝʦʪʠʜʚ̔, ʽʥʰʽ 

ʢ̔ʥʮ̔ TGA 386 ï 388 ʢʦʜʦʥʘ,  ʻ ʙʝʟʜʽʷʣʴʥʠʤʠ ʽ  ʥʘʙʘʛʘʪʦ ʢʦʨʦʪʰʠʤʠ ʥʽʞ 

ʥʦʨʤʘʣʴʥʠʡ A ʯʠ  ɺ ʝʥʟʠʤ ( ʨʠʩ. 4.1.2;  4.1.3). 

 

 

 

 

 

 

https://hin-sweb.who.int/http:/www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T1W-3XYG691-P&_user=977298&_handle=W-WA-A-A-WU-MsSAYZW-UUW-AUDCBYDBBA-WAUVDVYEW-WU-U&_fmt=full&_coverDate=12%2F17%2F1999&_rdoc=20&_orig=browse&_srch=%23toc%23490
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ʈʠʩʫʥʦʢ 4.1.2 -  ʉʪʨʫʢʪʫʨʘ ɸ
1
, ɺ, ʩʣʘʙʢʠʭ ɸ ʪʘ ʆ ʘʣʝʣʝʡ. ɸ

1
, ɺ, ʩʣʘʙʢʽ ɸ ʘʣʝʣʽ 

ʢʦʜʫʶʪʴ (ʚʽʜʧʦʚʽʜʥʦ)  ɸ1, ɺ, ɸ2 ʪʘ Ad ʬʝʨʤʝʥʪʠ, ʩʪʨʫʢʪʫʨʥ ̔ʚʽʜʤʽʥʥʦʩʪʽ ʤ̔ʞ 

ʥʠʤʠ ʧʦʢʘʟʘʥ ̔ʥʘ ʚʝʨʭʥʭ̔ ʯʦʪʠʨɹ ʦʭ ʩʭʝʤʘʭ. ʊʨʠ ʪʠʧʘ ʆ ʘʣʝʣʷ, ʆ
1 

-ʚʘʨʽʘʥʪ ʪʘ 
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ʆ
2
, ʱʦ ʢʦʜʫʶʪʴ ʥʝʘʢʪʠʚʥʽ ʙʽʣʢʠ, ʧʦʢʘʟʘʥʽ ʥʘ ʥʠʞʥʽʭ ʪʨʴʦʭ ʩʭʝʤʘʭ. ɸ1 ʪʘ ɺ 

ʘʣʝʣʽ ʤʘʶʪʴ ʪʝʨʤʽʥʫʶʯʠʡ ʢʦʜʦʥ ʚ ʦʙʣʘʩʪʽ ʥʫʢʣʝʦʪʠʜʫ 1063-1065 (ʷʢʱʦ 

ʨʘʭʫʚʘʪʠ ʚʽʜ ʽʥʽʮʽʶʶʯʦʛʦ ʢʦʜʦʥʘ). ʂʽʣʴʢʽʩʪʴ ʢʣʶʯʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ, ʱʦ 

ʩʢʣʘʜʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʮʠʤʠ ʘʣʘʣʷʤʠ, ʧʦʢʘʟʘʥʦ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʦʞʥʦʾ 

ʩʭʝʤʠ. ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʟʘʣʠʰʦʢ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ  ʚ ɸ ʪʘ ɺ ʬʝʨʤʝʥʪʘʭ, 

ʧʦʢʘʟʘʥʠʡ ʚʥʠʟʫ ʢʦʞʥʦʾ ʩʭʝʤʠ (Houkomori D., 2004).  

 

 

 ʆ
2
 ʘʣʝʣʴ. ʄʫʪʘʮʽ̫  ʥʫʢʣʝʦʪʠʜʘ G 802 ʚʠʢʣʠʢʘʻ ʟʘʤ̔ʥʫ ʛʣʮ̔ʠʥʫ ʥʘ ʘʨʛʠʥʥ̔ (Gly 

by Arg) ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʣʦʢʫʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɸ ̔ ɺ ʝʥʟʠʤʚ̔, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʘʤ̔ʥʦʢʠʩʣʦʪʠ ʤʦʞʫʪ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʛʽʦʥ ʜʣʷ ʟʚô̫ ʟʫʚʘʥʥʷ ʟ ʮʫʢʨʦʚʠʤ 

ʥʫʢʣʝʦʪʠʜʦʤ. ʅʝʤʘʻ  ʜʝʣʝʮʽʾ  261 G ʚ O
2
 ʘʣʝʣʽ (ʨʠʩ.4.1.2). ɼʘʥʘ  ʘʣʝʣʴ ʚʤʽʱʫʻ 

ʙʣʠʟʴʢʦ 5% ʫʩ̔ʭ O aʣʝʣʝʡ  ʆ
1-ʚʘʨʽʘʥʪ 

ʘʣʝʣʴ.  ʇʦʰʠʨʝʥʠʡ  ʚʘʨʽʘʥʪ ʘʣʝʣʠ ʆ
1
 ʙʫʚ ʥʝ 

ʪʘʢ ʜʘʚʥʦ ʦʧʠʩʘʥʠʡ Olsson and Chester ʽ ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʆ
1 ʚ

 ʘʙʦ ʆ
1 ʚʘʨʽʘʥʪ

 . ɼʘʥʘ 

ʘʣʝʣʴ ʨʦʟʢʨʠʚʘʻ 9 ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʽ ʱʝ ʚʤʽʱʫʻ 261 G ʜʝʣʝʮʽʁ , 

ʪʦʙʪʦ 4 ʚ ʝʢʟʦʥ̔ 7, ʦʜʠʥ ʚ ʝʢʟʦʥ̔ 6, ʦʜʠʥ ʚ ʝʢʟʦʥ̔ 5, ʜʚʘ ʚ ʝʢʟʦʥ̔ 4 ̔  ʦʜʠʥ ʚ ʝʢʟʦʥ  

3. ʈʦʟʤʽʱʝʥʥʷ ʮʠʭ ʟʤʽʥ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 189 T ʚ ʝʢʟʦʥʽ 4 ʽ 297 G ʚ ʝʢʟʦʥʽ 6, 

ʧʦʢʘʟʘʥʠ ʽ ʧʦʷʩʥʶʶʪʴʩʷ (ʨʠʩ.4.3)  ʚ legend. ɺ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʆ
1
, ʆ

2
 ʽ ʆ

1 ʚʘʨʽʘʥʪ
 

ʘʣʝʣʷʤ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ  ʥʦʚʠʡ ʪʠʧ ʆ ʘʣʝʣʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʙʽʥʘʮʽʾ ɸ
2
 ʟ 

ʥʫʢʣʝʦʪʠʜʥʦʡ ʜʝʣʝʮʽʻʶ A
el 
ʥʫʢʣʝʦʪʠʜʥʦʡ ʚʩʪʘʚʢʦʶ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɸ ʽ ɺ ʛʝʥʘʤʠ 

cDNA, ʷʢʘ ʢʦʜʫʻ ɺ ʪʨʘʥʩʬʝʨʘʟʫ ʙʫʣʘ ʢʣʦʥʦʚʘʥʘ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʚʠʩʦʢʦʾ 

ʛʦʤʦʣʦʛʽʯʥʦʩʪʽ ʟ ɸ ʪʨʘʥʩʬʝʨʘʟʦʶ. ɹʫʣʠ ʚʠʟʥʘʯʝʥʽ 4 ʧʦʩʣʽʜʦʚʥʠʭ ʚʽʜʤʽʥʥʠʭ  

ʥʫʢʣʝʦʪʠʜʥʠʭ ʟʘʤʽʱʝʥʴ ʩʝʨʝʜ ʜʝʢʽʣʴʢʦʭ ʢʣʦʥʽʚ cDNA  ɸ ʪʨʘʥʩʬʝʨʘʟʠ ʽ ʜʣʷ   

cDNA ɺ ʪʨʘʥʩʬʝʨʘʟʠ, ʽʟʦʣʴʦʚʘʥʦʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʎʽ ʟʘʛʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʽʞ ɸ ʪʠʪʨʦʚʘʥʦʾ  (vs) cDNA ɺ ʪʨʘʥʩʬʝʨʘʟʦʶ  ʧʦʢʘʟʘʥʦ ʥʘ Fig. 2. 

ʅʫʢʣʝʦʪʠʜʥʽ ʯʠʩʣʘ ʚ ʮʽʻʾ cDNAs ʥʘ ʦʜʠʥ ʢʦʜʦʥ (ʪʨʠ ʥʫʢʣʝʦʪʠʜʘ) ʚʠʱʝ ʥʽʞ  ʫ 

ʢʣʦʥʫ FY-59-5 ʽ ʢʽʣʴʢʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ  ʚʠʱʝ. 

https://hin-sweb.who.int/http:/www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T1W-3XYG691-P&_user=977298&_handle=W-WA-A-A-WU-MsSAYZW-UUW-AUDCBYDBBA-WAUVDVYEW-WU-U&_fmt=full&_coverDate=12%2F17%2F1999&_rdoc=20&_orig=browse&_srch=%23toc%23490
https://hin-sweb.who.int/http:/www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T1W-3XYG691-P&_user=977298&_handle=W-WA-A-A-WU-MsSAYZW-UUW-AUDCBYDBBA-WAUVDVYEW-WU-U&_fmt=full&_coverDate=12%2F17%2F1999&_rdoc=20&_orig=browse&_srch=%23toc%23490
https://hin-sweb.who.int/http:/www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T1W-3XYG691-P&_user=977298&_handle=W-WA-A-A-WU-MsSAYZW-UUW-AUDCBYDBBA-WAUVDVYEW-WU-U&_fmt=full&_coverDate=12%2F17%2F1999&_rdoc=20&_orig=browse&_srch=%23toc%23490
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ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʥʠʢʣʦ ʧʠʪʘʥʥʷ - ʯʠ ʻ  ʧʨʝʚʘʣʶʶʯʠʤʠ  ʟʘʤʽʱʝʥʥʷ 

ʯʦʪʠʨʴʦʭ ʘʤʽʥʦʢʠʩʣʦʪ ʤʽʞ ɸ ʽ ɺ ʪʨʘʥʩʬʝʨʘʟʘʤʠ  ʫ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ  ɸ ʽ ɺ? ɸʥʘʣʦʛʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʚ ʧʣʘʟʤʽʜʘʭ, ʷʢʽ  

ʙʫʣʠ ʪʨʘʥʩʬʝʢʪʦʚʘʥʽ (ʟʘʨʘʞʝʥʽ ʢʣʽʪʠʥʠ ʯʫʞʝʨʦʜʥʦʶ ʥʫʢʣʝʠʥʦʚʦʶ ʢʠʩʣʦʪʦʶ) 

ʚ HeLa ʢʣʽʪʠʥʠ (ʛʝʥʦʪʠʧ OO) ʽ ʧʨʝʟʝʥʪʦʚʘʥʽ  ʚ ʛʨʫʧʘʭ ʢʨʦʚʽ ɸ ʽ ɺ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ.  ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʨʝʪʽʡ ʽ ʯʝʪʚʝʨʪʠʡ 

ʥʫʢʣʝʦʪʠʜʠ  (i.e. nucleotides 796 and 803) ʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʢʦʜʦʚʘʥʽ ʪʘʢʠʤ 

ʯʠʥʦʤ  (i.e. 266 and 268), ʻ  ʜʦʤʽʥʫʶʯʠʤʠ ʫ ʚʠʟʥʘʯʝʥʥʽ  ʘʢʪʠʚʥʦʩʪʽ ɸ ʯʠ ɺ 

ʪʨʘʥʩʬʝʨʘʟ. ʎʝ, ʤʦʞʣʠʚʦ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 266 ʽ 268 ʘʤʽʥʦʢʠʩʣʦʪʘʤ, 

ʷʢʽ ʟʚô̫ ʟʫʶʪʴ ʨʝʛʽʦʥʠ  UDP-GalNAc ʘʙʦ UDP-Gal.  

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɸ
1
, ɸ

2
 ʽ ʽʥʰʠʤʠ ʩʣʘʙʢʠʤʠ (ʤʽʥʦʨʥʠʤʠ)  ɸ ʘʣʝʣʷʤʠ  

 ɸ1 ʪʨʘʥʩʬʝʨʘʟʘ ʷʢʽʩʥʦ ʚʽʜʤʽʥʥʘ ʚʽʜ ɸ2 ʪʨʘʥʩʬʝʨʘʟʠ  ʫʚʽʜʥʦʰʝʥʥʽ ʦʧʽʟʥʘʥʥʷ 

ʪʠʧʫ 3 ʣʘʥʮʶʛʘ ʅ (ɸ-ʘʩʦʮʽʦʚʘʥʽ ʅ) ʘʙʦ  ʪʠʧʫ 4 ʣʘʥʮʶʛʘ ʅ (globo-H). ʅʘ 

ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʝʥʘʤʠ, ʷʢʽ ʢʦʜʫʶʪʴ ɸ1  ̔ɸ2 ʪʨʘʥʩʬʝʨʘʟʠ 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ  ʥʫʢʣʝʦʪʠʜʥʦ ʾ ʧʦʩʣʜ̔ʦʚʥʦʩʪʽ  ̔ ʘʤ̔ʥʦʢʠʩʣʦʪʥʦ ʾ

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤ̔ ʞ ɸ1  ̔ɸ2 ʪʨʘʥʩʬʝʨʘʟʘʤʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʣʶʩʪʨʫʶʪʴ 

ʚʘʛʦʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤ̔ʞ ʥʠʤʠ, (ʨʠʩ. 4.1.3) ɸ
1
 ʘʣʝʣʴ ʤʘʻ ʢ̔ʥʮʝʚʠʡ ʢʦʜʦʥ TGA, 

ʷʢʠʡ ʩʢʣʘʜʝʥʠʡ ʟ 1063 ï 1065; ʉ-ʢ̔ʥʝʮɹ ʘʤ̔ʥʦʢʠʩʣʦʪʠ ʈ ʟʘʢʦʜʦʚʘʥʠʡ ʚ 

ʩʣ̔ʜʫʶʯʦʤʫ ʢʦʜʦʥ ̔ CCG. ɺ ɸ
2
 ʘʣʝʣ ̔ʉ ʚ 1059 ï 1061 ʚʽʜʜʘʣʝʥʠʡ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʟʤʽʱʫʻʪʴʩʷ ʟʯʠʪʫʚʘʥʥʷ ʤʘʪʨʠʮʽ, ʚʠʜʘʣʝʥʥʷ ʢ̔ʥʮʝʚʦʛʦ ʢʦʜʦʥʘ  ̔

ʧʦʜʦʚʞʝʥʥʷ ʉ-ʢ̔ ʥʮʷ ʜʦ 22 ʘʤʽʥʦʢʠʩʣʦʪ. ʊʦʙʪʦ, ɸ2 ʝʥʟʠʤ ʤʦʞʝ ʙʫʪʠ 

ʧʦʜʦʚʞʝʥʠʤ ʜʦ ʟʘʣʠʰʝʥʠʭ 375 ʟ ʉ-ʢʽʥʮʝʤ F.  ɼʘʥʘ ʛʠʧʦʪʝʟʘ  ʧʝʨʝʜʙʘʯʘʻ, ʱʦ  

ʩʘʤʝ ʧʦʜʦʚʞʝʥʥʷ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʢʘʪʘʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʴʦʭ 

ʘʤʽʥʦʢʠʩʣʦʪ (235, 266 ʠ 268). ʉʣʘʙʢʠʡ ʚʘʨʽʘʥʪ ʬʝʥʦʪʠʧʫ   Ax ʜʘʻ ʥʝʛʘʪʠʚʥʫ 

ʘʙʦ ʩʣʘʙʢʫ ʘʛʣʶʪʠʥʘʮʽʶ ʟ ʘʥʪʠ-ɸ, ʥʦ ʘʢʪʠʚʥʫ ʟʽ ʩʫʤʽʰʰʶ ʘʥʪʠ-ɸ ʽ ʘʥʪʠ-ɺ 

ʘʥʪʠʪʽʣʘʤʠ . A
x
 ʘʣʝʣʴ ʤʘʻ ʦʜʥʝ ʥʫʢʣʝʦʪʠʜʥʝ ʟʘʤʽʱʝʥʥʷ (T A at nucleotide 646), 

ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʤʽʥʠ ʚ ʧʦʣʦʞʝʥʥʽ 216.  ɯʥʰʘ ʩʣʘʙʢʘ (ʤʽʥʦʨʥʘ) ʧʽʜʛʨʫʧʘ ɸ 
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-  ɸ
3
 ʘʣʝʣʴ, ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʷʢ ʚʤʽʱʫʶʯʘ ʦʜʥʝ ʙʘʟʦʚʝ ʟʘʤʽʱʝʥʥʷ  (G 871 A), 

ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʚ Asp-291 Asn. 

 ʉʣʘʙʢʘ ɺ ʧʽʜʛʨʫʧʘ (ɺ
3
 ʘʣʝʣ)ɹ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʦʜʠʥʦʢʠʤ ʥʫʢʣʝʦʪʠʜʥʠʤ 

ʟʘʤʽʱʝʥʥʷʤ 930 ɸ.   
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ʈʠʩʫʥʦʢ 4.1.3 - ɼʝʣʝʮʽʷ ʥʫʢʣʝʦʪʠʜʽʚ, ʷʢʘ ʚʠʥʠʢʘʻ ʥʘ ʫʯʘʩʪʢʫ ʧʽʩʣʷ ʨʘʤʢʠ 

ʟʯʠʪʫʚʘʥʥʷ ,  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ O
1
 ʪʘ A

2
 ʘʣʝʣʷʭ. (ɺʝʨʭʥʷ ʛʨʫʧʘ) ʇʦʨʽʚʥʷʥʥʷ 

ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʤʽʞ A
1
 ʽ A

2
 

ʘʣʝʣʷʤʠ. ɼʝʣʝʮʽʷ ʥʫʢʣʝʦʪʠʜʫ 1060 C ʚ A
1
 ʘʣʝʣʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʩʫʚʘʥʥʷ ʨʘʤʢʠ 

ʟʯʠʪʫʚʘʥʥʷ, ʧʦʨʫʰʫʻ ʪʝʨʤʽʥʫʶʯʠʡ ʢʦʜʦʥ TGA (1063-1065). ʇʦʜʦʚʞʝʥʥʷ ʟ 22 

ʘʤʽʥʦʢʠʩʣʦʪ ʚ C-ʪʝʨʤʽʥʘʣʴʥʦʤʫ ʨʝʛʽʦʥ ̔ ʧʦʢʘʟʘʥʦ ʚʠʜʽʣʝʥʠʤʠ ʣʽʪʝʨʘʤʠ. *,  

ʜ̔ʝʥʪʠʯʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ. =, ʪʝʨʤʽʥʫʶʯʠʡ ʢʦʜʦʥ.                 
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ð, ʥʫʢʣʝʦʪʠʜʠ ʙʝʟ ʪʨʘʥʩʣʷʮʽʾ.(ʅʠʞʥ ̫ ʛʨʫʧʘ) ʉʪʨʫʢʪʫʨʘ O
1
 ʘʣʝʣʷ, ʱʦ 

ʧʦʭʦʜʠʪʴ ʚʽʜ ʜʝʣʝʮʽʾ 261 G ʚ A ʪʘ B ʥʫʢʣʝʦʪʠʜʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʎʷ ʜʝʣʝʮʽʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʱʝʥʥʷ ʨʘʤʢʠ ʟʯʠʪʫʚʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʥʦʚʠʡ ʪʝʨʤʽʥʫʶʯʠʡ ʢʦʜʦʥ TAA ʚ ʥʫʢʣʝʦʪʠʜʘʭ 353-355. ɺʩʪʘʥʦʚʣʝʥʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʱʦ ʢʦʜʫʻʪʴʩʷ ʨʘʤʢʦʶ ʟʯʠʪʫʚʘʥʥʷ, ʧʦʢʘʟʘʥʘ 

ʚʠʜʽʣʝʥʥʠʤʠ ʣʽʪʝʨʘʤʠ. ʂʦʨʦʪʢʠʡ ʧʦʣʽʧʝʧʪʠʜ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

30 ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʻ A ʪʘ B ʥʝʘʢʪʠʚʥʠʤ (Houkomori D., 2004). 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʩʣʘʙʢʠʭ ɸ ʽ ɺ ʬʝʥʦʪʠʧʘʭ ʥʘʩʴʦʛʦʜʥʽ ʱʝ ʥʝʚʽʜʦʤʦ,  ʩʘʤʝ ʷʢʝ 

ʧʦʦʜʠʥʦʢʝ ʟʘʤʽʱʝʥʥʷ  ʚ ʘʣʝʣʽ ʩʪʘʣʦ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɸ ʯʠ ɺ 

ʪʨʘʥʩʬʝʨʘʟ ʽ ʝʢʩʧʨʝʩʽʾ ɸ ʘʙʦ ɺ ʘʥʪʠʛʝʥʽʚ.  

ɻʝʥʦʤʥʘ ʧʦʙʫʜʦʚʘ ɸɺʆ ʛʝʥʽʚ 

ɿʤʽʥʘ ʛʣʽʢʦʣʽʟʘʮʽʡʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʪʘ ʨʦʟʚʠʪʢʦʤ ʚ 

ʦʥʪʦʛʝʥʝʟʽ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʤʽʥʠ ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ ʛʣʽʠʢʦʟʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟ  ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ. ɸʥʪʠʛʝʥʠ ɸ ʪʘ ɺ ʛʨʫʧ ʢʨʦʚʽ ʥʝ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚʟʘʛʘʣʽ ʫ ʤʦʟʢʫ, ʤʽʥʠʤʘʣʴʥʦ ï ʥʘ ʤʝʟʝʥʭʠʤʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʧʝʯʽʥʢʠ, ʩʝʣʝʟʽʥʢʠ ʽ ʥʠʨʦʢ, ʽ ʚʠʩʦʢʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʨʘʢʪʫ, ʨʦʪʫ,  ʙʨʦʥʭʦʣʝʛʝʥʴʦʚʦʾ ʽ ʩʝʯʝʧʦʣʦʚʦʾ 

ʪʢʘʥʠʥʠ. 
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ʈʠʩʫʥʦʢ 4.1.4 - ʆʨʛʘʥʽʟʘʮʽʷ ABO ʣʦʢʫʩʫ ʣʶʜʠʥʠ ʽ ʈʊ-ʇʃʈ ʘʥʘʣʽʟ 

ʪʨʘʥʩʢʨʠʧʪʫ  ʛʝʥʘ ABO ʚ ʦʨʛʘʥʘʭ ʣʶʜʠʥʠ. (A) ɽʢʟʦʥʥʘ ʪʘ ʽʥʪʨʦʥʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʟʨʽʣʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʣʦʢʫʩʫ ABO. ʈʦʟʤʽʨ ʽʥʪʨʦʥʫ (ʧ.ʦ.) ʧʦʢʘʟʘʥʠʡ 

ʤʽʞ ʢʦʞʥʠʤ ʝʢʟʦʥʦʤ, ʢʨʽʤ ʤʽʞ ʝʢʟʦʥʘʤʠ 1 ʽ 2. ʎʠʬʨʘ ʚʥʠʟʫ ʢʦʞʥʦʛʦ ʝʢʟʦʥʫ 

ʚʢʘʟʫʻ ʯʠʩʣʦ ʢʦʜʦʚʘʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. (B) ʈʊ-ʇʃʈ ʧʨʦʜʫʢʪ ʛʽʙʨʠʜʠʟʦʚʘʥʠʡ ʟ 7 

ʩʧʝʮʠʬʽʯʥʠʤ ʟʦʥʜʦʤ. ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʘʥʩʢʨʠʧʪʫ  ʚ 

ʤô̫ ʟʘʭ, ʪʠʤʫʩʽ, ʩʝʨʮʽ, ʤʦʟʢʫ, ʧʣʘʮʝʥʪʽ ʪʘ ʩʪʫʧʽʥʴ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʽ ʚ ʢʦʞʥʦʤʫ 
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ʦʨʛʘʥʽ. (C) ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ ʪʨʘʥʩʢʨʠʧʪʽʚ ʫ ʪʢʘʥʠʥʽ ʷʻʯʢʘ. (Houkomori D., 

2004).  

 

 ɿʤʽʥʠ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽ ʩʝʨʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɸ ʪʘɺ ʘʥʪʠʛʝʥʽʚ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʴ ʧʨʠ ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʦʾ ʘʪʦʣʦʛʽʾ, ʘʙʦ  ʚ ʧʨʦʜʦʚʞ ʦʥʪʦʛʝʥʝʟʘ 

ʣʶʜʠʥʠ. ʊʦʙʪʦ, ʝʢʧʨʝʩʽʷ ʛʝʥʫ ʩʢʣʘʜʥʦ ʨʝʛʫʣʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʣʽʪʠʥ ʽ 

ʱʦ ʪʘʢʘ  ʨʝʛʫʣʷʮʽʷ ʩʪʘʥʦʚʠʪʴʩʷ ʘʙʝʨʘʥʪʥʦʶ ʧʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. ʗʢʠʡ 

ʞʝ ʻ ʨʝʛʫʣʷʪʦʨʥʠʡ ʤʝʭʘʥʽʟʤ? ʏʘʩʪʦ ʝʩʧʨʝʩʽ̫  ʨʝʛʫʣʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʥ̔̔ʮʠʁʚʘʥʥʷ ʪʨʘʥʩʢʨʠʧʮʽʾ  ̔ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ  cis-ʨʝʛʫʣʷʪʦʨʥʠʭ ʵʣʝʤʝʥʪʚ̔ 

ɼʅʂ ʪʘʢ ʞʝ ʜʦʙʨʝ, ʷʢ ʽ    trans-ʚʠʢʦʥʫʶʯʠʭ ʬʘʢʪʦʨʚ̔, ̫ʢʽ ʤʦʞʫʪɹ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʽ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʮʝ ʻ  ʛʝʥʦʤʥʘ ɼʅʂ ʜʦʚʞʠʥʦʶ  ~19 kb  ʥʘ 9 

ʭʨʦʤʦʩʦʤʽ q34  ʩʤʫʛʘ. ʃʦʢʘʣʽʟʘʮʽʷ exons ʽ introns ʙʫʣʠ ʢʘʨʪʦʚʘʥʽ ʽ 

ʥʫʢʣʝʦʪʠʜʥʽ exon-intron boundaries ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʩʤʫʛ 

(ʭʨʦʤʦʩʦʤʠ) ʚʽʜʧʦʚʽʜʘʻ  GT-AG ʧʨʘʚʠʣʫ   ʽ ʮʝ ʧʨʘʚʠʣʦ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʫʩʽʭ ʧʦʻʜʥʫʶʯʠʭ ʟʚô̫ ʟʢʽʚ ɸɺʆ ʛʝʥʽʚ ʣʶʜʠʥʠ. ɸɺʆ ʛʝʥʠ ʣʶʜʠʥʠ ʩʢʣʘʜʘʶʪʴʩʷ  

ʟ 7 ʝʢʟʦʥʽʚ  ʽ ʢʦʜʫʶʪʴʩʷ  ʽʟ ʧʦʩʣʽʜʦʚʥʽʩʪʶ  ʮʠʭ ʵʢʟʦʥʽʚ ʜʦʚʞʠʥʦʶ ʙʽʣʴʰ 18 kb 

ʛʝʥʦʤʥʦʾ ɼʅʂ.  ɽʢʟʦʥʠ ʟ 1 ʧʦ 5 ʤʘʶʪʴ ʧʨʦʪʷʞʥʽʩʪʴ ʚʽʜ 35 ʜʦ 69 bp. ɹʽʣʴʰʽʩʪʴ 

ʢʦʜʦʚʘʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʝʟʝʥʪʦʚʘʥʽ  ʚ 7 ʝʢʟʦʥʽ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 688 

bp. ɻʽʜʨʦʬʽʣʴʥʠʡ ʨʝʛʽʦʥ ʟʘʟʥʘʯʝʥʠʡ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʤ ʜʦʤʝʥʦʤ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʚ  ʝʢʟʦʥʽ 2. ʅʫʢʣʝʦʪʠʜ G 261, ʜʝʣʝʮʽʷ ʷʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʆ ʘʣʝʣʝʤ, ʨʦʟʤʽʱʝʥʠʤ ʚ 6 ʝʢʟʦʥʽ  ʢʘʪʘʣʽʟʫʻʪʴʩʷ ʜʦʤʝʥʘʤʠ,  ʷʢʽ 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ 7 ʝʢʟʦʥʽ. ʇʦ ʩʫʪʽ,  ʟʘ ʩʭʦʞʝʶ ʛʝʥʝʪʠʯʥʦʶ ʧʦʙʫʜʦʚʦʶ ɸɺʆ 

ʣʦʢʫʩʘ, ʷʢʠʡ ʩʢʣʘʜʝʥʠʡ ʟ  7 ʝʢʟʦʥʽʚ,  ʚʽʥ ʙʫʚ ʚʟʥʘʯʝʥʠʡ ʷʢ ʻʜʠʥʠʡ ʢʣʦʥ, ʷʢʠʡ 

ʦʪʨʠʤʘʣʠ ʧʨʠ  ʩʢʨʠʥʠʥʛʫ ʈ1 phage library, ʟʘ ʜʦʧʦʤʦʛʦʶ  ʇʎʈ ʧʨʘʡʤʝʨʽʚ 

FY57 ʠ FY46. ʊʠʧʦʚʘ ʛʝʥʦʤʥʘ ʩʪʨʫʢʪʫʨʘ ʽ ʦʩʦʙʣʠʚʽʩʪʴ (pattern) ʝʢʩʧʨʝʩʽʾ ʙʫʣʘ 

ʨʦʟʰʠʬʨʦʚʘʥʘ ʚ ʨʽʟʥʠʭ ʦʨʛʘʥʘʭ ʣʶʜʠʥʠ. ɺʠʩʦʢʫ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʪʨʘʥʩʢʨʠʧʪʫ 

ʟʥʘʡʜʝʥʦ ʚ ʷʻʯʢʘʭ; ʛʦʤʦʛʝʥʥʽʩʪʴ ʪʨʘʥʩʢʨʠʧʪʫ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʚ ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʽ ʩʣʠʥʥʦʾ ʟʘʣʦʟʘʭ ʽ  ʥʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʽʚʥʽ, - ʚ ʧʝʯʽʥʮʽ. ʅʝ ʚʠʷʚʣʝʥʦ 

ʪʨʘʥʩʢʨʠʧʪ  ʚ ʤô̫ ʟʘʭ, ʪʠʤʫʩʽ, ʩʝʨʜʮʽ, ʤʦʟʢʫ ʽ ʧʣʘʮʝʥʪʽ.  
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               ʋʩʧʘʜʢʫʚʘʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ 

 ʋʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʝʣʝʡ ɸɺʆ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʠʤ 

ʪʠʧʦʤ ʽ ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥʘʤ ʢʣʘʩʠʯʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ  ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ 

ʛʝʥʝʪʠʯʥʠʭ   ʩʠʩʪʝʤ ʢʨʦʚʽ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʤʦʞʣʠʚʠʭ  ʘʣʝʣʴ ʥʠʭ 

ʢʦʤʙʽʥʘʮʽʡ ʧʨʠ ʫʩʧʘʜʢʫʚʘʥʥʽ ʚʽʜ ʛʦʤʦʟʠʛʦʪʥʠʭ ʽ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʙʘʪʴʢʽʚ. 

(ʨʠʩ.4.1.5)         

 

ʈʠʩʫʥʦʢ 4.1.5 ïʋʩʧʘʜʢʫʚʘʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ. ʅʘʱʘʜʢʫ 

ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʢʦʞʥʦʛʦ ʟ ʙʘʪʴʢʽʚ ʧʦ  ʛʘʧʣʦʾʜʥʦʤʫ ʥʘʙʦʨʫ ʦʟʥʘʢ (ʛʘʧʣʦʪʠʧʫ), 

ʷʢʽ ʫ ʜʠʪʠʥʠ ʧʦʻʜʥʫʶʪʴʩʷ ʚ ʜʠʧʣʦʾʜʥʠʡ ʥʘʙʽʨ ʦʟʥʘʢ ʽ ʧʨʦʷʚʣʷʶʪʴʩʷ   

ʬʝʥʦʪʠʧʦʤ ʛʨʫʧ ʢʨʦʚʽ. ʅʘʧʨʠʢʣʘʜ: ʚʽʜ ʙʘʪʴʢʘ ʜʠʪʠʥʘ ʫʩʧʘʜʢʫʚʘʣʘ ʛʘʧʣʦʪʠʧ 

ɸʆ, ʘ ʚʽʜ ʤʘʪʝʨʽ ï ʛʘʧʣʦʪʠʧ ɺʆ. ʋ ʜʠʪʠʥʠ ʬʝʥʦʪʠʧ ʛʨʫʧʠ ʢʨʦʚʽ ʤʘʻ ʙʫʪʠ 

ɸɺ(IV) ʟʘ ʜʚʦʤʘ ʜʦʤʽʥʘʥʪʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ.  

 

ʊʘʙʣʠʮʷ 4.1.2 - ʋʩʧʘʜʢʫʚʘʢʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʣʶʜʠʥʠ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ 

 

 

ʄʘʪʠ 
ɹʘʪʴʢʦ 

ʌʝʥʦʪʠʧ I II III IV 
ɻʝʥʦʪʠʧ 00 A - B - AB 

ʌʝʥʦʪʠʧ ɻʝʥʦʪʠʧ G 0 A 0 B 0 A B 
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ʇʨʠʤʽʪʢʘ. ɺ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʽ ʫʩʽ  ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʾ ʫʩʧʘʜʢʫʚʘʥʥʷ  ʚʽʜ ʙʘʪʴʢʽʚ 

ʛʝʥʝʪʠʯʥʠʭ ʘʣʝʣʝʡ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽ  ʧʨʦʷʚʣʝʥʥʷ ʫ ʬʝʥʦʪʠʧʽ ʛʨʫʧ ʢʨʦʚʽ. 

ʅʘʧʨʠʢʣʘʜ ï ɸʆ ʛʝʥʦʪʠʧ  ʧʨʦʷʚʠʪʩʷ ʷʢ ʬʝʥʦʪʠʧ II    ̔  ʛʨʫʧʘ ʢʨʦʚʽ  ʟʘ ʬʝʥʦʪʠʧʦʤ ʙʫʜʝ 

ʧʦʟʥʘʯʝʥʘ ʷʢ  ɸ(II ). 

ʄʦʞʣʠʚʽ ʫʥʽʢʘʣʴʥʽ ʢʦʤʙʽʥʘʮʽʾ:  

1. IIʭIII  = F1: ʫ ʥʘʱʘʜʢʦʚ ʚʩ̔ ʯʦʪʠʨʠ ʛʨʫʧʠ ʢʨʦʚ ̔ʙʫʜʫʪ ɹʧʨʝʜʩʪʘʚʣʝʥ ̔ʟ 

ʦʜʥʘʢʦʚʦʶ ʧʝʚʥʽʩʪʶ. 

2. IʭIV = F1: ʛʨʫʧʠ ʢʨʦʚ ̔ʥʘʱʘʜʢʽʚ ʥʝ ʙʫʜʫʪ ɹʩʧʽʚʧʘʜʘʪʠʟ  ʛʨʫʧʘʤʠ ʢʨʦʚ ̔ ʭʾ 

ʙʘʪʴʢʽʚ.  

 ʌʝʥʦʪʠʧʦʚʦ ʘʥʪʠʛʝʥʠ ɸ ʽ ɺ ʧʨʦʷʚʣʶʪʴʩʷ ʟ ʦʜʥʘʢʦʚʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʷʢ ʚ 

ʦʜʥʦʢʨʘʪʥʽʡ, ʪʘʢ ʽ ʚ ʧʦʜʚʽʡʥʽʡ ʜʦʟʽ ( ɸɸ; ɸʆ) 

 

ɺʧʣʠʚ ʙʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʽʟʦʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ AB0 

ʉʚʽʪʦʚʽ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʥʪʠʛʝʥʽʚ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤʠ  AB0. 

ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢ ʧʨʘʚʠʣʦ ʥʝ ʧʽʜʣʝʛʣʽ ʷʢʽʩʥʠʤ ʟʤʽʥʘʤ ʥʘ 

ʧʨʦʪʷʟʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɺʽʜʤʽʯʘʶʪʴʩʷ ʣʠʰʝ ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ. 

ʉʬʦʨʤʦʚʘʥʽ ʜʦʩʠʪʴ ʨʘʥʦ (ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʧʣʦʜʫ ʢ 2 ï 3 ʤʽʩʷʮʷʤ 

ʚʥʫʪʨʽʰʥʝʫʪʨʦʙʥʦʛʦ ʞʠʪʪʷ), ʛʨʫʧʦʚʽ ʘʥʪʠʛʝʥʠ ʜʦʩʷʛʘʶʪʴ ʥʘʡʙʽʣʴʰʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚ 3 ʨʦʢʠ. ʅʘ ʧʨʦʪʷʟʽ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ ʘʢʪʠʚʥʽʩʪʴ ʾʭ 

ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ, ʘ ʧʦʪʽʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʧʦʩʪʫʧʦʚʝ 

ʟʥʠʞʝʥʥʷ. ʅʘʚʽʪʴ ʧʽʩʣʷ ʩʤʝʨʪʽ ʣʶʜʠʥʠ  ʢʣʽʪʠʥʠ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʟʙʝʨʝʞʫʶʪʴ 

ʽʟʦʘʥʪʠʛʝʥʥʽ ʦʟʥʘʢʠ ʜʦʩʠʪʴ ʜʦʚʛʦ, ʧʦʢʠ  ʾʭ ʩʢʣʘʜʦʚʽ ʨʝʯʦʚʠʥʠ ʥʝ ʟʘʟʥʘʶʪʴ 
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ʟʥʘʯʥʠʭ ʟʤʽʥ ʽ ʨʦʟʧʘʜʫ. ʆʜʥʠʤ ʽʟ ʟʥʘʯʥʠʭ ʯʠʥʥʠʢʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʤʽʢʨʦʙʥʠʡ ʩʚʽʪ. ʌʝʨʤʝʥʪʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʨʦʟʧʘʜʫ ʢʣʽʪʠʥ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ , ʷʢʽ 

ʚʠʢʣʠʢʘʥʽ ʜʽʻʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʦʨʽʚʥʷʣʴʥʦ ʰʚʠʜʢʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ 

ʚʥʫʪʨʽʢʣʽʪʠʥʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʪʢʘʥʠʥʥʦ ʩʧʝʮʠʬʽʯʥʫ ʬʫʥʢʮʽʶ. 

ɸʣʝ ʷʢʱʦ ʪʨʫʧ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʨʦʮʝʩʠ ʨʦʟʧʘʜʫ ʻ 

ʧʦʚʽʣʴʥʠʤʠ ʽ ʛʨʫʧʦʩʧʝʮʠʬʽʯʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʚʧʨʦʜʦʚʞ 

ʥʝʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ. ʎʝʡ ʬʘʢʪ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʾ 

ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʩʘʜʢʘ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʚʽʜ ʢʘʜʘʚʝʨʥʦʛʦ ʜʦʥʦʨʘ 

ʧʦʨʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʪʢʘʥʠʥʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʟʘ ʘʥʪʠʛʝʥʘʤʠ ʝʨʠʪʨʦʮʠʪʽʚ ʽ 

ʣʝʡʢʦʮʠʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʩʴʦʛʦʜʥʽ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ  ʘʥʪʠʛʝʥʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʝʨʠʪʨʦʮʠʪʽʚ, ʟʦʢʨʝʤʘ ɸɺʆ ʩʠʩʪʝʤʠ, ʤʘʻ 

ʚʘʞʣʠʚʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʬʫʥʢʮʽʶ ï ʝʚʦʣʶʮʽʡʥʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʦʩʪʴ 

ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ  ʣʶʜʠʥʠ ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʘʥʪʠʛʝʥʟʘʣʝʞʥʦʛʦ ʘʥʪʠʪʽʣʦʛʝʥʝʟʫ, ʘʚʠʜʥʽʩʪʴ ʧʨʦʜʫʢʦʚʘʥʠʭ ʘʥʪʠʪʽʣ, 

ʩʪʫʧʽʥʴ ʽʟʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ  ʽʥʪʝʛʨʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ 

ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʧʨʠ ʜʽʾ ʘʥʪʠ ʛʝʥʥʦ ʯʫʞʝʨʽʜʥʠʤʠ ʘʛʝʥʪʘʤʠ. ʊʦʙʪʦ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʟʫʤʽʪʠ ʽʟʦʩʝʨʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʥʪʠʛʝʥʟʘʣʝʞʥʠʭ ʘʥʪʠʪʽʣ ʟ ʧʦʟʠʮʽʡ ʟʘʛʘʣʴʥʦʾ ʽʤʫʥʦʣʦʛʽʾ. 

 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

1. ʉʬʦʨʤʫʣʶʡʪʝ, ʱʦ ʪʘʢʝ  ʽʟʦʩʝʨʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ, ʢʦʣʝʢʮʽʷ, ʩʝʨʽʷ 

ʘʥʪʠʛʝʥʽʚ ʛʨʫʧ ʢʨʦʚʽ. 

2.   ʗʢʽ ʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ  ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ  ʘʣʝʣʴʥʽʩʪʴ ʩʠʩʪʝʤ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ. 
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3.    ɿʘ ʷʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ  ʦʩʦʙʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚʽʜʥʦʩʥʦ  ʢʣʘʩʽʚ 

ʚʠʜʝʣʠʪʝʣʽʚ ʽ ʥʝʚʠʜʝʣʠʪʝʣʽʚ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʘʥʪʠʛʝʥʠ ɸ, ɺ, ʅ ʟʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ 

5. ʅʘʜʘʡʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʥʦʤʥʦʾ ʧʦʙʫʜʦʚʽ ɸɺʆ ʛʝʥʽʚ. 

6. ʅʘʟʚʽʪʴ ʚʽʜʤʽʥʥʦʩʪʽ  ʤʽʞ ɸ ʽ ɺ ʛʝʥʘʤʠ. 

7. ʗʢʽ ʬʦʨʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʦʟʥʘʢ ʚʠ ʟʥʘʻʪʝ. 

8. ʅʘʟʚʽʪʴ  ʚʠʜʠ ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

9. ʑʦ ʪʘʢʝ ʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʦʨʛʘʥʽʟʤʫ ʽ ʷʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʧʨʝʜʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʜʣʷ ʪʨʘʥʩʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ. 

10.  ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ  ʪʢʘʥʠʥʥʘ ʥʝʩʫʤʽʩʥʽʩʪʴ ʙʘʪʴʢʽʚ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ 

ʚ ʩʠʩʪʝʤʽ ʤʘʪʠ ï ʧʣʽʜ. 

 

 

 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʦʚʠʭ ʘʥʪʠʪʽʣ ɸɺ0 

ɺʠʱʝ  ʤʠ ʚʞʝ ʨʦʟʛʣʷʥʫʣʠ ʟʘʛʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʥʪʠʪʽʣ ʛʝʥʝʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʟô̫ ʩʫʚʘʣʠ, ʱʦ ʨʦʟʨʽʟʥʶʶʪʴ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ʛʨʫʧʦʚʠʭ 

ʘʥʪʠʪʽʣ: ʧʨʠʨʦʜʥʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ ʽ ʽʟʦʽʤʫʥʥʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʤʫʥʽʟʘʮʽʾ ʣʶʜʠʥʠ 

ʛʨʫʧʦʚʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ɸ ʽ ɺ.  ʇʨʠʨʦʜʥʽ ʘʥʪʠʪʽʣʘ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ɔʄ-ʛʣʦʙʫʣʽʥʘʤʠ. ɯʟʦʽʤʫʥʥʽ ʛʨʫʧʦʚʽ ʘʥʪʠʪʽʣʘ ʧʦʚô̫ ʟʘʥʽ ʷʢ ʟ ɔʄ, ʪʘʢ ʽ ʟ ɔG 

ʛʣʦʙʫʣʽʥʘʤʠ. ɿʘ ʜʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ  ʜʦ  ʘʥʪʠʪʽʣ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʚ 

ʤʝʞʘʭ ʩʠʩʪʝʤʠ ɸɺ0 ʚʽʜʥʦʩʷʪʴʩʷ ʷʢ ʧʨʠʨʦʜʥʽ ʪʘʢ ʽ ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʪʠʪʽʣ ʩʠʩʪʝʤʠ ɸɺʆ 
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ɸʥʪʠ-ɸ+   ɸ1  ʘʥʪʠʪʽʣʘ - ʧʨʠʨʦʜʥʽ, ʧʦʚʥʽ,  ʭʦʣʦʜʦʚʽ, ʘʙʩʦʨʙʫʶʪʴʩʷ 

ʨʝʯʦʚʠʥʘʤʠ ɸ ʽ ɺ, ʨʫʡʥʫʶʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ 70
ɞ
 ʚʧʨʦʚʜʦʞ 10 

ʭʚʠʣʠʥ. 

ɸʥʪʠ-ɸ+   ɸ1;   ;    ɸʥʪʠ-ɺ    ʘʥʪʠʪʽʣʘ - ʽʥʢʦʣʠ ʽʟʦʽʤʫʥʥʽ, ʥʝʧʦʚʥʽ, ʪʝʧʣʦʚʽ, ʥʝ 

ʘʙʩʦʨʙʫʶʪʴʩʷ ʨʝʯʦʚʠʥʘʤʠ ɸ ʽ ɺ, ʥʝ ʨʫʡʥʫʶʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ70
ɞ
 

ʚʧʨʦʜʦʚʞ 10 ʭʚʠʣʠʥ. 

ɸʥʪʠ -0   ʘʥʪʠʪʽʣʘ -  ʧʦʚʥʽ, ʭʦʣʦʜʦʚʽ, ʘʛʣʶʪʠʥʫʶʪʴ 0, ɸ 2ɺ ʽ ɸ0, ʥʝ 

ʘʙʩʦʨʙʫʶʪʴʩʷ ʨʝʯʦʚʠʥʦʶ ʅ. 

ɸʥʪʠ-ʅ  ʘʥʪʠʪʽʣʘ - ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʣʶʜʝʡ (ɸ1     ʘʙʦ ɸ1ɺ ï ʚʠʜʝʣʽʪʝʣʽʚ), 

ʧʦʚʥʽ, ʭʦʣʦʜʦʚʽ, ʽʥʦʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʪʚʘʨʠʥ (ʧʨʠʨʦʜʥʽ - ʙʠʢ, ʫʛʦʨʴ) 

ʀʟʦʽʤʫʥʥʽ  (ʢʨʦʣʠʢ, ʢʦʟʘ, ʢʫʨʯʘ) 

 

ɺ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʠ ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʴ ʫʩʽ ʪʨʠ ʢʣʘʩʠ ʛʨʫʧʦʚʠʭ ɸɺ0(H) 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ IgM; IgA;IgG.  ɸʥʪʠʪʽʣʘ ʩʝʢʨʝʪʦʨʥʦʛʦ ʪʠʧʫ (IgA) 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʤʦʣʦʟʠʚʽ, ʤʦʣʦʮʽ, ʩʣʠʥʽ, ʤʦʢʨʦʪʽ. ɹʽʣʷ 90% ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ  

ɔɸ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʤʦʣʦʟʠʚʽ ʽ ʪʠʪʨ ʾʭ ʟʥʘʯʥʦ ʚʠʱʝ ʥʽʞ ʫ ʩʠʨʦʚʘʪʮʽ. ʋ ʦʩʽʙ 

ʛʨʫʧʠ 0 ʦʙʠʜʚʘ ʪʠʧʠ ʘʥʪʠʪʽʣ ï ʘʥʪʠ-ɸ ʽ ʘʥʪʠ-ɺ ʟʘʚʞʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʦʛʦ 

ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɯ ɔʄ, ʪʘʢ ʽ ʟ ɔG ʛʨʫʧʦʚʽ ʘʥʪʠʪʽʣʘ ʤʘʶʪʴ ʛʝʤʦʣʽʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʙʪʦ ʚʣʘʩʪʠʚʦʩʪʽ ʟʚô̫ ʟʫʚʘʪʠ ʢʦʤʧʣʝʤʝʥʪ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʥʪʠʛʝʥʫ. ʅʘʚʧʘʢʠ, ɔɸ ʘʥʪʠʪʽʣʘ ʛʝʤʦʣʽʟʫ ʥʝ ʚʠʢʣʠʢʘʶʪʴ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʟʚô̫ ʟʫʶʪʴ ʢʦʤʧʣʝʤʝʥʪ. ɻʨʫʧʦʚʽ ʘʥʪʠʪʽʣʘ ʘʥʪʠ-ɸ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʫ 

ʟʜʽʙʥʽʩʪʴ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʛʨʫʧʦʚʦʶ ʩʫʙʩʪʘʥʮʽʻʶ ɸ. ɸʢʪʠʚʥʽʰʝ ʥʝʡʪʨʘʣʽʟʫʶʪʴʩʷ 

ʤʦʣʝʢʫʣʠ ɔʄ ïʘʥʪʠʪʽʣ, ʪʨʫʜʥʽʰʝ ï ɔG. ʄʦʣʝʢʫʣʠ ʘʥʪʠʪʽʣ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɔɸ 

ʧʦ ʘʢʪʠʚʥʦʩʪʽ ʟʘʡʤʘʶʪʴ ʩʝʨʝʜʥʻ ʤʽʩʮʝ. ɯʤʫʥʦʛʣʦʙʫʣʽʥʠ ʢʣʘʩʫ ɔG (ɸɺ0) 

ʧʽʜʚʠʱʫʶʪʴ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ ʚ ʩʠʨʦʚʘʪʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʩʦʣʴʦʚʦʤʫ ʨʦʟʯʠʥʫ. ʄʦʣʝʢʫʣʠ ʘʥʪʠʪʽʣ ʢʣʘʩʽʚ  ɔɸ  ̔ɔG ʟʜʘʪʥʽ ʩʝʥʩʠʙʽʣʽʟʫʚʘʪʠ 

ʝʨʠʪʨʦʮʠʪʠ ʽ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʧʨʦʙʽ ʂʫʤʙʩʘ ʟ ʩʠʨʦʚʘʪʢʦʶ 

ʘʥʪʠ-.G. ɼʦ ʥʘʛʨʽʚʘʥʥʷ ʙʽʣʴʰ ʛʨʫʧʦʚʽ ʘʥʪʠʪʽʣʘ  ɔʄ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɔG. 
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ɻʨʫʧʦʚʽ ʘʥʪʠʪʽʣʘ ʧʦʯʠʥʘʶʪʴ ʚʠʷʚʣʷʪʠʩʷ ʫ ʣʶʜʠʥʠ ʚ ʧʝʨʰʽ ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʽ ʜʦʩʪʠʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʪʨʫ ʚ 5 ï 10 ʨʦʢʽʚ. ʇʦʪʽʤ  

ʪʠʪʨ ʧʨʠʨʦʜʥʽʭ ʘʥʪʠʪʽʣ ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʥʘ ʧʨʦʪʷʟʽ ʙʘʛʘʪʴʦʭ 

ʨʦʢʽʚ, ʘʣʝ ʟ ʚʽʢʦʤ ʚʽʥ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʽʥʪʝʛʨʘʣʴʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʥʠʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺ 

ʥʦʨʤʽ ʪʠʪʨ ʽʟʦʛʝʤʘʛʣʶʪʠʥʠʥʽʚ Ɏ ʫ ʜʦʨʦʩʣʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 1:64 ï 

1:512, ʘ ʪʠʪʨ ʽʟʦʛʝʤʘʛʣʶʪʠʥʠʥʽʚ ɓ ï ʚ ʤʝʞʘʭ 1:16 -1:64. ʊʦʙʪʦ ʪʠʪʨ ʘʥʪʠʪʽʣ ɓ  

ʟʘʚʞʜʠ ʟʥʘʯʥʦ ʥʠʞʯʝ ʪʠʪʨʫ ʘʥʪʠʪʽʣ Ɏ. ʋ ʚʠʧʘʜʢʘʭ ʛʽʧʦ-  ʘʙʦ 

ʘʛʘʤʘʛʣʦʙʫʣʽʥʝʤʽʾ  ʛʨʫʧʦʚʽ ʘʥʪʠʪʽʣʘ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʜʫʞʝ ʥʠʟʴʢʦʤʫ ʪʠʪʨʽ, ʘʙʦ 

ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ ʟʦʚʩʽʤ. 

ʑʝ ʚ 1933 ʨʦʮʽ Fritdenreigh, Witt ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ  ʩʢʣʘʜʫ 

ʝʨʠʪʨʦʮʠʪʽʚ ʛʨʫʧʠ ɺ, ʽʟʦʛʝʤʘʛʣʶʪʠʥʽʥʠ  ɓ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʦʜʥʦʨʽʜʥʠʤ 

ʩʢʣʘʜʦʤ ʟʘ ʩʚʦʻʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ. ɭ ʪʨʠ ʪʠʧʘ ʘʛʛʣʶʪʠʥʠʥʽʚ    ɓ1,    ɓ2  , ɓ3. ʋ 

ʦʜʥʠʭ ʦʩʽʙ (ʨʽʜʢʦ) ʧʨʠʩʫʪʥʽ ʦʜʨʘʟʫ ʫʩʽ ʪʨʠ ʪʠʧʠ ʽʟʦʛʝʤʘʛʣʶʪʠʥʠʥʽʚ, ʫ ʽʥʰʠʭ ï  

ɓ1 ʚʽʜʩʫʪʥʽʡ, ʘʣʝ ʷʢ ʧʨʘʚʠʣʦ ʧʨʠʩʫʪʥʽʡ ʬʝʥʦʪʠʧ ɓ2. ɺ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʜʦʨʦʚʦʾ 

ʣʶʜʠʥʠ ʦʢʨʽʤ  ʛʝʤʘʛʣʶʪʠʥʠʥʽʚ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠʩʴ ʽ ʛʝʤʦʣʽʟʽʥʠ, ʘʣʝ ʚ 

ʥʝʚʠʩʦʢʦʤʫ ʪʠʪʨʽ. ɻʝʤʦʣʽʟʽʥʠ Ɏ  ʙʽʣʴʰ ʘʢʪʠʚʥʽ ʥʽʞ ʛʝʤʦʣʽʟʽʥʠ ɓ.  ʋ 

ʽʤʫʥʽʟʦʚʘʥʠʭ ʦʩʽʙ ʽʤʫʥʥʽ ʘʛʣʶʪʠʥʽʥʠ ʘʥʪʠ-ɸ  ʽ ʘʥʪʠ-ɺ ʤʘʡʞʝ ʟʘʚʞʜʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʽʤʫʥʥʠʤʠ ʛʝʤʦʣʽʟʽ ʥʘʤʠ ʘʥʪʠ-ɸ  ʽ ʘʥʪʠ-ɺ. ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʪʠʪʨʫ ʘʛʣʶʪʠʥʽʥʽʚ ʪʠʪʨ ʛʝʤʦʣʽʟʽʥʽʚ ʪʘʢʦʞ ʤʦʞʝ ʥʘʨʘʩʪʘʪʠ. ʊʦʙʪʦ, ʽʟʦʽʤʫʥʥʽ 

ʛʝʤʦʣʽʟʠʥʠ ʻ ʧʨʦʪʠʝʨʠʪʨʦʮʠʪʘʨʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ, ʷʢʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʢʦʤʧʣʝʤʝʥʪʫ ʚʠʢʣʠʢʘʶʪʴ ʛʝʤʦʣʽʟ ʝʨʠʪʨʦʮʠʪʽʚ. ɸʢʪʠʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 

ʛʝʤʦʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʾ ʻ ʪʘʢʦʞ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ ʪʘ  ʩʠʩʪʝʤʘ 

ʢʦʤʧʣʝʤʝʥʪʫ, ʷʢʘ ʘʢʪʠʚʫʻʪʴʩʷ ʟʘ ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ, ʢʦʣʠ ʬʨʘʛʤʝʥʪʠ 

ʢʦʤʧʦʥʝʥʪʘ ʉ3 ʧʨʠʻʜʥʫʶʪʴ ʽʤʫʥʥʠʡ ʢʦʤʧʣʝʢʩ ʜʦ  ʨʝʮʝʧʪʦʨʽʚ  ʥʘ ʤʝʤʙʨʘʥʽ 

ʝʨʠʪʨʦʮʠʪʽʚ. ʆʩʢʽʣʴʢʠ ʤʝʤʙʨʘʥʘ ʝʨʠʪʨʦʮʠʪʽʚ ʤʘʻ ʪʨʠ ʚʠʜʠ ʨʝʮʝʧʪʦʨʽʚ CR1; 

CR2; CR3, ʱʽʣʴʥʽʩʪʴ ʽ ʘʬʽʥʥʽʩʪʴ ʷʢʠʭ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ, ʣʽʟʽʩ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʦ. ʊʦʙʪʦ, ʽʤʫʥʥʠʡ ʢʦʥʬʣʽʢʪ ʟʘ ʩʠʪʝʤʦʶ ɸɺʆ 

ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 
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ʚ ʝʧʽʪʦʧʘʭ ʤʝʤʙʨʘʥʠ ʝʨʠʪʨʦʮʠʪʽʚ, ʚ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʛʨʫʧʦʚʽ ʘʥʪʠʛʝʥʠ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʽ  ʩʘʤʝ ʷʢʽ ʻ ʽʥʜʫʢʪʦʨʘʤʠ ʘʥʪʠʪʽʣʦʫʪʚʦʨʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʽʟʦʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʜʦ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ   ɸɺ0(H) ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʻ ʥʝʙʝʟʧʝʯʥʦʶ ʽ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʠʢʣʘʜʥʽʡ ʤʝʜʠʮʠʥʽ ʚ 

ʛʘʣʫʟʽ ʪʨʘʥʩʬʫʟʽʦʣʦʛʽʾ, ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʠʭ ʩʪʘʥʽʚ ʚ ʩʠʩʪʝʤʽ ʤʘʪʠ-ʧʣʽʜ, ʚ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ.  

 ɼʦ ʦʩʪʘʥʥʽʭ ʯʘʩʽʚ ʚ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ  ʪʨʘʥʩʬʫʟʠʦʣʦʛʽʚ ʽʩʥʫʚʘʣʦ 

ʧʦʥʷʪʪʷ Ăʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʦʥʦʨò  ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʩʝʨʦʣʦʛʽʾ 

ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ɸɺ0(H) ʽ ʨʦʟʨʦʙʣʝʥʽ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʧʝʨʝʣʠʚʘʥʥʽ ʢʨʦʚʽ. 

 

 

ʈʠʩʫʥʦʢ 4.1.6 - ʇʨʠʥʮʠʧ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ 

 

ɿʛʽʜʥʦ ʮʽʻʾ ʩʭʝʤʠ ʙʫʣʠ ʟʘʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʦʥʷʪʪʷ Ăʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʦʥʦʨò ʽ ʦʙʯʠʩʣʝʥʘ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ  ʽʥʜʠʚʽʜʽʚ 

ʟ ʪʘʢʠʤ ʬʝʥʦʪʠʧʦʤ ʢʨʦʚʽ. 

ʊʘʙʣʠʮʷ 4.1.3 - ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʫʥ̔ʚʝʨʩʘʣʴʥʦʛʦ ʜʦʥʦʨʘ  ̔

ʫʥ̔ʚʝʨʩʘʣʴʥʦʛʦ ʨʝʮʠʧʽʥ̒ʪʘ (ʧʦ ʜʚʦʤ ʧʘʨʘʤʝʪʨʘʤ: ʛʨʫʧʘ ʢʨʦʚ ̔ɸɺ0 ̔ ʨʝʟʫʩ-

ʬʘʢʪʦʨ; ʚ%) 
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ɻʨʫʧʘ ʢʨʦʚʽ ɯ ɯɯ ɯɯɯ IV 
 00 ɸ0 (ɸɸ) ɺ0 (ɺɺ) AB 
ʈʝʟʫʩ ʬʘʢʪʦʨ 43% 37% 13% 7% 

 
ʈʝʟʫʩ-

ʧʦʟʠʪʠʚʥʠʡ 

ɯ 
ʈʝʟʫʩ-

ʧʦʟʠʪʠʚʥʠʡ 

ɯI 
ʈʝʟʫʩ-

ʧʦʟʠʪʠʚʥʠʡ 

ɯII 
ʈʝʟʫʩ-

ʧʦʟʠʪʠʚʥʠʡ 

ɯV 
ʈʝʟʫʩ-

ʧʦʟʠʪʠʚʥʠʡ 

Rh+ 00 Rh + ɸ0 (ɸɸ)  Rh + ɺ0 (ɺɺ) Rh + AB Rh + 

85,0% 36,55% 31,45% 11,05% 5,95% 

 
ʈʝʟʫʩ-

ʥʝʛʘʪʠʚʥʠʡ 

ɯ 
ʈʝʟʫʩ-

ʥʝʛʘʪʠʚʥʠʡ 

ɯɯ  
ʈʝʟʫʩ-

ʥʝʛʘʪʠʚʥʠʡ 
 

ɯɯɯ 
ʈʝʟʫʩ-

ʥʝʛʘʪʠʚʥʠʡ 

ɯV 
ʈʝʟʫʩ-

ʥʝʛʘʪʠʚʥʠʡ 

rh rh 00 rh rh ɸ0 (ɸɸ)  rh rh ɺ0 (ɺɺ) rh rh AB rh rh 

15,0% 6,45% 5,55% 1,95% 1,05% 

 

 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʫʥ̔ʚʝʨʩʘʣʴʥʠʡ ʜʦʥʦʨ ï ʣʶʜʠʥʘ ʟ  ʛʨʫʧʦ ʁʢʨʦʚ ̔0Ɏɓ, 

ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʠʡ - ʛʝʥʦʪʠʧ 00 rh rh. ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʚ ʧʦʧʫʣʷʮʽʾ - 

 6,45%. 

ʋʥ̔ʚʝʨʩʘʣʴʥʠʡ ʨʝʮʠʧʽʥ̒ʪ ï ʣʶʜʠʥʘ ʟ ʛʨʫʧʦʶ ʢʨʦʚʽ ɸɺ0 IV, ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʠʡ; 

ʛʝʥʦʪʠʧ ɸɺ Rh. ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ - 5,95%. ɸʣʝ ʥʘʩʴʦʛʦʜʥʽ, ʢʦʣʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʬʘʢʪʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʠʩʦʢʠʭ ʪʠʪʨʽʚ 

ʽʟʦʛʝʤʘʛʣʶʪʠʥʠʥʽʚ  Ăʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʦʥʦʨʘò ʥʘ ʨʝʮʠʧʽʻʥʪʘ, 

ʥʝʧʨʝʣʦʞʥʠʤ ʧʨʘʚʠʣʦʤ ʻ ʧʝʨʝʣʠʚʘʥʥʷ ʪʽʣʴʢʠ ʩʫʤʽʩʥʦʾ ʟʘ ʛʨʫʧʦʚʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʢʨʦʚʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʦʚʽ  Ăʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʦʥʦʨʘò 

ʜʦʟʚʦʣʝʥʦ ʣʠʰʝ ʫ  ʚʠʢʣʶʯʥʠʭ ʚʠʧʘʜʢʘʭ, ʦʩʢʽʣʴʢʠ ʚ ʪʨʘʥʩʬʫʟʽʡʥʽʡ 

ʧʨʘʢʪʠʮʽ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʫʤʦʚʦʶ ʻ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ.  

ɿʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʨʦʟʨʽʟʥʶʶʪʴ ʜʚʘ ʚʠʜʠ ʧʦʩʪʨʘʥʩʬʫʟʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ: 

ʇʨʷʤʽ: ʨʫʡʥʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʜʦʥʦʨʘ ʘʥʪʠʪʝʣʘʤʠ ʨʝʮʠʧʽʻʥʪʘ 

ʇʦʙʽʯʥʽ: ʨʫʡʥʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʨʝʮʠʧʽʻʥʪʘ ʘʥʪʠʪʝʣʘʤʠ ʜʦʥʦʨʘ ( 

ʧʨʠʢʣʘʜ ï ʥʝʙʝʟʧʝʯʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʦʥʦʨ). 
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ʇʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ  ʟ̔ʦʽʤʫʥʥʠʭ ʘʥʪʠʪʽʣ ʚʩʽʭ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ 

ʢʨʦʚʽ ʚ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷʤʠ ʪʨʘʥʩʬʫʟʽʦʣʦʛʽʾ. 

ʅʝʩʫʤʽʩʥʽʩʪʴ ʟʘ ʘʥʪʠʛʝʥʘʤʠ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʟʦʢʨʝʤʘ ʟʘ 

ʘʥʪʠʛʝʥʘʤʠ ʩʠʪʝʤʠ ɸɺ0, ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʽʟʦʽʤʫʥʽʟʘʮʽʶ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʽ ʚ 

ʩʠʩʪʝʤʽ ʤʘʪʠ-ʧʣʦʜ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʜʫʢʮʽʻʶ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ, 

ʪʠʪʨ ʷʢʠʭ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ ʜʠʥʘʤʠʮʽ ʚʘʛʽʪʥʦʩʪʽ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʤʝʨʪʚʦ 

ʥʘʨʦʜʞʝʥʥʷ, ʘʙʦ ʜʦ ʛʝʤʦʣʽʪʠʯʥʦʾ ʭʚʦʨʦʙʠ ʥʝʤʦʚʣʷʪʠ. ʇʨʦʜʫʢʫʶʪʴʩʷ ʚ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʘʥʪʠʪʽʣʘ ʘʥʪʠ-ɸ ʽ ʘʥʪʠɺ. ɿʘ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ ʮʽ 

ʘʥʪʠʪʽʣʘ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ IgM, ʪʦʙʪʦ ʟʘ ʩʝʨʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ï ʧʦʚʥʽ 

ʢʨʫʧʥʦ ʤʦʣʝʢʫʣʷʨʥʽ ʘʥʪʠʪʽʣʘ. 

ɿʘ ʜʘʥʠʤʠ ʪʝʭʥʽʯʥʦʛʦ ʙʶʣʝʪʝʥʶ ˉ 148, 1990, Ăʩʫʧʨʦʚʽʜ ʽʟʦʽʤʫʥʽʟʘʮʽʾ 

ʧʨʠ ʚʘʛʽʪʥʦʩʪʽò ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʘʢʫʰʝʨʽʚ ʽ ʛʽʥʝʢʦʣʦʛʽʚ  ʨʦʟʨʦʙʣʝʥʘ 

ʜʽʘʛʥʦʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʩʫʤʽʩʥʽʩʪʽ ʧʘʨ ʤʘʪʠ-ʧʣʽʜ ʟʘ ʩʠʪʝʤʦʶ ɸɺʆ. 

ʆʮʽʥʶʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʽʟʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʤʘʪʝʨʽ ʚ ʧʝʨʽʦʜ 

ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʥʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʪʢʘʥʠʥʥʦʾ ʥʝʩʫʤʽʩʥʦʩʪʽ 

ʜʠʪʠʥʠ ʽ ʤʘʪʝʨʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʤʦʣʽʪʠʯʥʘ ʭʚʦʨʦʙʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ 

(ɻʍʅ), ʷʢʘ ʚʠʢʣʠʢʘʥʘ ɸɺʆ ʥʝʩʫʤʽʩʥʽʩʪʶ ʨʝʘʣʽʟʫʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ, ʘʣʝ ʪʷʞʢʽ 

ʬʦʨʤʠ ʭʚʦʨʦʙʠ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ  

ʘʥʪʠʛʝʥʠ ʧʣʦʜʫ ʤʘʶʪʴ ʱʝ ʜʦʩʠʪʴ ʥʠʟʴʢʫ ʽʤʫʥʦʛʝʥʥʽʩʪʴ (ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʘʥʪʠʪʽʣ), ʘ ʪʘʢʦʞ ʪʠʤ, ʱʦ ʘʥʪʠʪʽʣʘ ʘʥʪʠ-ɸ ʽ ʘʥʪʠ-ɺ ʫ ʢʨʦʚʦʦʙʽʛʫ 

ʤʘʪʝʨʽ ʯʘʩʪʢʦʚʦ ʙʣʦʢʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʩʫʙʩʪʘʥʮʽʷʤʠ ʮʠʭ ʘʥʪʠʛʝʥʽʚ ʧʣʦʜʘ. ɺ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɻʍʅ ʧʦʪʨʝʙʫʶʪʴʩʷ ʟʘʤʽʥʥʽ ʧʝʨʝʣʠʚʘʥʥʷ 

ʢʨʦʚʽ, ʪʦʤʫ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʧʨʦʚʦʜʷʪʴ ʽʥʪʝʥʩʠʚʥʫ ʜʝʩʝʥʩʠʙʽʣʽʟʫʶʯʫ 

ʪʝʨʘʧʽʶ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʤʦʞʣʠʚʠʭ ʚʘʞʢʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʊʘʙʣʠʮʷ 4.1.4 ï ɼʽʘʛʥʦʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʩʫʤʽʩʥʦʩʪʽ ʧʘʨ ʤʘʪʠ-ʧʣʽʜ ʟʘ 

ʩʠʩʪʝʤʘʤʠ  ʢʨʦʚ ̔ɸɺ0 ʪʘ ʨʝʟʫʩ-ʬʘʢʪʦʨ. 

ʈʝʮʠʧʠʝʥʪ ɼʦʥʦʨ 
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ɺ ʪʘʙʣʠʮʽ ʧʦʟʥʘʯʝʥʽ (ʍ) ʩʫʤʽʩʥʽ ʢʦʤʙʽʥʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʧʘʨ ʤʘʪʠ-ʧʣʽʜ ʟʘ ʬʝʥʦʪʠʧʘʤʠ  ɸɺʆ ʽ 

ʨʝʟʫʩ, ʢʦʣʠ ʥʝ ʚʠʥʠʢʘʻ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʚ ʩʠʩʪʝʤʽ ʤʘʪʠ-ʧʣʽʜ. ɺ ʫʩʽʭ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ  ʚʠʥʠʢʘʻ ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʢʦʥʬʣʽʢʪ ʤʽʞ ʘʥʪʠʛʝʥʘʤʠ ʤʘʪʝʨʽ ʽ ʧʣʦʜʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʨʦʜʫʢʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ (ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ) ʚ ʢʨʦʚʽ ʤʘʪʝʨʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʣʽʜ ʽ 

ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʛʝʤʦʣʽʪʠʯʥʫ ʭʚʦʨʦʙʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ. 

 

ʋ ʩʠʨʦʚʘʪʮʽ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʚʠʷʚʣʷʶʪʴʩʷ  ʘʥʪʠʪʽʣʘ, ʷʢʽ ʻ ʽʜʝʥʪʠʯʥʠʤʠ 

ʘʥʪʠʪʽʣʘʤ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽ ʤʦʣʦʮʽ ʤʘʪʝʨʽ, ʘʣʝ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʦʚʩʽʤ 

ʥʝʘʢʪʠʚʥʠʤʠ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʝʨʠʪʨʦʮʠʪʽʚ ʜʠʪʠʥʠ. ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʥʘʷʚʥʽʩʪʴ ʽʟʦʽʤʫʥʥʠʭ ʘʥʪʠ-ɸ ʽ ʘʥʪʠ-ɺ ʘʥʪʠʪʽʣ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʥʝ ʟʘʚʞʜʠ ʻ 

ʦʟʥʘʢʦʶ ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʦʾ ʚʘʛʽʪʥʦʩʪʽ ʪʦʤʫ, ʱʦ  ʜʽʚʯʘʪʘ ʟ 0(I) ʛʨʫʧʦʶ ʢʨʦʚʽ 

ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʘʥʪʠʛʝʥʠ ɸ ʽ ɺ ʱʝ ʚ ʜʠʪʠʥʩʪʚʽ ʚʥʘʩʣʽʜʦʢ ʱʝʧʣʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʱʝʧʣʝʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʩʠʨʦʚʘʪʮʽ ʢʦʥʝʡ, ʱʦ 

ʤʘʶʪʴ ʩʠʩʪʝʤʫ ʛʨʫʧ ʢʨʦʚʽ ʧʦʜʽʙʥʫ ʜʦ ʣʶʜʩʴʢʦʾ. ɯʥʢʦʣʠ ʜʦ ʤʦʤʝʥʪʫ ʧʝʨʰʦʾ 

ʚʘʛʽʪʥʦʩʪʽ ʚ ʦʨʛʘʥʽʟʤʽ ʤʘʡʙʫʪʥʴʦʾ ʤʘʤʠ ʚʞʝ ʥʘʢʦʧʠʯʝʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ 

ʝʨʠʪʨʦʮʠʪʽʚ ʧʣʦʜʫ, ʽʥʢʦʣʠ ï ʬʦʨʤʫʻʪʴʩʷ ʽʤʫʥʦʣʦʛʽʯʥʘ ʧʘʤôʷʪʴ ʽ ʧʨʠ 

ʥʝʩʫʤʽʩʥʦʩʪʽ ʟʘ ʘʥʪʠʛʝʥʘʤʠ ʤʘʪʝʨʽ ʽ ʧʣʦʜʫ ʚʞʝ ʧʨʠ ʧʝʨʰʽʡ ʚʘʛʽʪʥʦʩʪʽ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ.   

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʥʝʩʫʤʽʩʥʽʩʪʴ ʟʘ ʘʥʪʠʛʝʥʘʤʠ ʩʠʩʪʝʤʠ ɸɺʆ ʚ  

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ, ʦʩʢʽʣʴʢʠ ʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʦʨʛʘʥʽʟʤʫ ʨʝʮʠʧʽʻʥʪʘ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʨʘʞʝʥʠʭ ʧʦʩʪʨʘʥʩʬʫʟʽʡʥʠʭ ʨʝʘʢʮʽʡ (ʧʨʠ ʚʝʣʠʢʽʡ 

0(I)Rhī 0(I)Rh+ B(III)Rhī B(III)Rh+  A(II)Rhī A(II)Rh+  AB(IV)Rhī AB(IV)Rh+  

AB(IV)Rh+  X X X X X X X X 

AB(IV)Rhī X   X   X   X   

A(II)Rh+  X X     X X     

A(II)Rhī X       X       

B(III)Rh+  X X X X         

B(III)Rhī X   X           

0(I)Rh+ X X             

0(I)Rhī X               
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ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʣʠʪʦʡ ʢʨʦʚʽ ʥʘʚʽʪʴ ʜʦ ʣʝʪʘʣʴʥʦʛʦ ʢʽʥʮʷ ), ʘ ʧʨʠ  ʦʨʛʘʥʥʦʾ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʜʦ ʚʽʜʪʦʨʛʥʝʥʥʷ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ,  ʟʥʘʯʥʘ ʬʽʟʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʩʠʩʪʝʤʠ 

ʝʨʠʪʨʦʮʠʪʘʥʨʥʠʭ ʘʥʪʠʛʥʽʚ ɸɺʆ ʚ ʝʚʦʣʶʮʽʡʥʦʤʫ ʽʩʥʫʚʘʥʥʽ  ʣʶʜʠʥʠ ʚ 

ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʝ ʪʽʣʴʢʽ ʨʦʟʫʤʽʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʾ ʘʥʪʠʛʝʥʽʚ, ʘʣʝ ʽ ʨʦʟʫʤʽʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ  

ʘʢʪʠʚʽʟʘʮʽʾ ʘʥʪʠʪʽʣʦʛʝʥʝʟʫ ʚ ʧʨʦʮʝʩʽ ʘʥʪʠʛʝʥʥʦʾ ʩʪʠʤʫʣʷʮʽʾ, ʱʦ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʰʠʨʶʻ ʫʷʚʫ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ, ʘʣʝ ʽ 

ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ  ʩʪʘʥ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ  ʥʘ ʨʽʚʥʽ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʪʽʣ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ 

ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

1. ʗʢʽ ʩʪʨʫʢʪʫʨʥʽ ʽ ʩʝʨʦʣʦʛʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʽʩʥʫʶʪʴ ʤʽʞ ʜʚʦʤʘ      

ʢʘʪʝʛʦʨʽʷʤʠ ʛʨʫʧʦʚʠʭ ʘʥʪʠʪʽʣ ï ʧʨʠʨʦʜʥʠʭ ʽ ʽʟʦʽʤʫʥʥʽʭ. 

2. ʑʦ ʪʘʢʝ ʽʟʦʛʝʤʘʛʣʶʪʠʥʦʛʝʥʠ ʽ ʽʟʦʛʝʤʘʛʣʶʪʽʠʥʽʥʠ. 

3.  ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ. 

4. ɼʦ ʷʢʦʛʦ ʢʣʘʩʫ ʟʘ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ  ʽ ʩʝʨʦʣʦʛʽʯʥʦʶ 

ʦʟʥʘʢʦʶ ʥʘʣʝʞʘʪʴ  ʘʥʪʠʪʽʣʘ  ʩʠʩʪʝʤʠ ɸɺʆ. 

5.  ʅʘʜʘʡʪʝ ʟʘʛʘʣʴʥʫ ʩʝʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʨʫʧʦʚʠʤ ʘʥʪʠʪʝʣʘʤ 

ʩʠʩʪʝʤʠ ɸɺʆ. 

 

          4.2. ɺʠʟʥʘʯʝʥʥʷ ʝʨʠʪʨʦʮʠʪʘʨʥʦʾ ʛʨʫʧʠ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ. 

ɺ ʢʨʦʚôʷʥʦʤʫ ʨʫʩʣʽ ʣʶʜʠʥʠ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜ 600 ʘʥʪʠʛʝʥʚ̔. ɺʩ ̔

ʬʦʨʤʝʥʥ̔  ʝʣʝʤʝʥʪʠ  ʢʨʦʚ,̔ ʙʣ̔ʢʠ ʧʣʘʟʤʠ, ʘ ʪʘʢʦʞ ʪʢʘʥʠʥʠ ʤʘʶʪʴ  ʩʚʦʶ 

ʘʥʪʠʛʝʥʥʫ ʩʪʨʫʢʪʫʨʫ, ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ɿʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʩʧʦʣʫʯʝʥʥʷʤʠ ʘʥʪʠʛʝʥʽʚ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ, 

ʚʠʜʽʣʷʶʪʴ ʧʦʥʘʜ  1,5 ʤʣʥ. ʛʨʫʧ ʢʨʦʚ.̔  
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ɻʨʫʧʘʤʠ ʢʨʦʚʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʟʠʚʘʶʪʴ  ʧʨʠʨʦʜʥʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ 

ʦʟʥʘʢʠ ʢʨʦʚʽ ʣʶʜʠʥʠ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʝʚʥʽ ʩʧʦʣʫʯʝʥʥʷ ʛʨʫʧʦʚʠʭ 

ʽʟʦʘʥʪʠʛʝʥʽʚ (ʘʛʣʶʪʠʥʦʛʝʥʽʚ) ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʾʤ ʘʥʪʠʛʝʥʘʤʠ ʚ 

ʧʣʘʟʤʽ. ɻʨʫʧʠ ʢʨʦʚʽ ï ʮʝ ʩʧʘʜʢʦʚʽ ʦʟʥʘʢʠ ʢʨʦʚʽ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʧʝʨʽʦʜ  

ʝʤʙʨʽʦʛʝʥʝʟʫ ʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʞʠʪʪʷ 

ʣʶʜʠʥʠ.  

ʅʘ ʧʦʚʝʨʭʥʽ  ʝʨʠʪʨʦʮʠʪʽʚ  ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʙʘʛʘʪʦ 

ʯʠʩʝʣʴʥʽ ʛʨʫʧʦʚʽ ʘʥʪʠʛʝʥʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʥʝʟʘʣʝʞʥʽ ʩʠʩʪʝʤʠ ʛʨʫʧ ʢʨʦʚʽ ʟ 

ʦʜʥʦʶ ʘʙʦ ʢʽʣʴʢʦʤʘ ʧʘʨʘʤʠ ʘʥʪʠʛʝʥʽʚ.  

ɼʣʷ ʝʨʠʪʨʦʮʠʪʘʨʥʦʾ ʛʨʫʧʠ ʢʨʦʚʽ ʣʶʜʠʥ ɸɺʆ ʧʦʩʪʽʡʥʦʶ ʦʟʥʘʢʦʶ ʻ 

ʥʘʷʚʥʽʩʪʴ ʽʟʦʘʥʪʠʛʝʥʽʚ ɸ ʽ ɺ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʘʛʣʶʪʠʥʽʥʽʚ  - Ŭ 

(ʘʥʪʠ-ɸ) ̔ ɓ (ʘʥʪʠ-ɺ) ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ. ʈʽʟʥʽ ʩʧʦʣʫʯʝʥʥʷ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʬʦʨʤʫʶʪʴ 4 ʛʨʫʧʠ ʢʨʦʚʽ: 0Ŭɓ (ɯ); ɸɓ (II); ɺŬ (III);  ɸɺ0(IV). 

 (ʪʘʙʣ. 4.2.1, ʨʠʩ. 4.2.1  ). 

 

 

ʊʘʙʣʠʮʷ 4.2.1 -  ɻʨʫʧʠ ʢʨʦʚʽ ʣʶʜʠʥʠ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ 

ɻʨʫʧʠ ʢʨʦʚ ̔

ɸʛʣʶʪʠʥʦʛʝʥʠ, ̫ ʢʽ 

ʤʽʩʪʷʪʴʩʷ ʚ   

ʝʨʠʪʨʦʮʠʪʘʭ 

ɸʛʣʶʪʠʥʥ̔ʠ, ̫ ʢʽ 

ʤʽʩʪʷʪʴʩʷ ʚ     

ʩʠʨʦʚʘʪʮʽ  ʢʨʦʚʠ 

0(I) 0 Ŭ ʪʘ ɓ 

A(II ) A ȸ 

B(III)  B ȷ 

AB(IV)  A ʪʘ B 0 
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ɺʠʭʦʜʷʯʠ ʟ  ʟʘʛʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʠʪʽʣ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʝʨʠʪʨʦʮʠʪʽʚ   ʚʽʜʥʦʩʥʦ ʢʘʪʝʛʦʨʽʡ ( ʧʨʠʨʦʜʥʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʽʟʦʽʤʫʥʥʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʽʤʫʥʽʟʘʮʽʾ ʣʶʜʠʥʠ ʛʨʫʧʦʚʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ɸ ʽ ɺ),  Ŭ (ʘʥʪʠ-ɸ) ʽ ɓ (ʘʥʪʠ-ɺ) 

ʽʟʦʛʝʤʘʛʣʶʪʠʥʽʥʠ   ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ ʽ ʧʦʚô̫ ʟʘʥʽ ʟ ɔʄ-

ʛʣʦʙʫʣʽʥʘʤʠ. ʇʨʠ ʥʝʩʫʤʽʩʥʠʭ ʛʘ ʛʨʫʧʦʚʦʶ ʧʨʠʥʘʜʥʽʩʪʶ ʛʝʤʦʪʨʘʥʩʬʫʟʽʷʭ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ IgM   

ʽ IgG. ʅʘ ʨʠʩ.__  ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʪʽʣʘ ʤʘʶʪʴ 

ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧʦʚʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʛʝʥʘ. 

 

 

ʈʠʩʫʥʦʢ 4.2.1. - ɸʥʪʠʛʝʥʠ ʪʘ ʘʥʪʠʪʽʣʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʨʫʧ ʢʨʦʚʽ ʟʘ 

ʩʠʩʪʝʤʦʶ ɸɺʆ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʫʧʘ ʢʨʦʚʽ 0Ŭɓ (ɯ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ 

ʩʠʨʦʚʘʪʮʽ ʘʛʣʶʪʠʥʽʥʽʚ Ŭ ʽ ɓ; ʛʨʫʧʘ ʢʨʦʚʽ ɸɓ (II )  - ʝʨʠʪʨʦʮʠʪʠ ʤʽʩʪʷʪʴ ʪʽʣʴʢʠ 

ʘʛʣʶʪʠʥʦʛʝʥ  ɸ, ʚ ʧʣʘʟʤʽ ʧʨʠʩʫʪʥʽʡ ʘʛʣʶʪʠʥʽʥ ɓ; ʛʨʫʧʘ ʢʨʦʚʽ ɺŬ (III ) - 

ʝʨʠʪʨʦʮʠʪʠ ʤʽʩʪʷʪʴ ʪʽʣʴʢʠ ʘʛʣʶʪʠʥʦʛʝʥ ɺ, ʚ ʧʣʘʟʤ ̔ʤʽʩʪʠʪʴʩʷ ʘʛʣʶʪʠʥʥ̔ Ŭ; 

ʛʨʫʧʘ ʢʨʦʚʽ ɸɺ(IV) - ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʧʨʠʩʫʪʥʽ ʘʥʪʠʛʝʥʠ ɸ  ̔ ɺ, ʧʣʘʟʤʘ 

ʘʛʣʁ ʪʠʥ̔ʥ̔ʚ  Ŭ ʪʘ ɓ ʥʝ ʤʽʩʪʠʪʴ. 

ɺʽʜʢʨʠʪʪʷ ʛʨʫʧʠ ʢʨʦʚʽ ɸɺʆ ʜʘʣʦ ʨʦʟʫʤʽʥʥʷ ʪʘʢʠʭ ʷʚʠʱ, ʷʢ ʩʫʤʽʩʥʽʩʪʴ 

ʪʘ ʥʝʩʫʤʽʩʥʽʩʪʴ ʧʨʠ ʧʝʨʝʣʠʚʘʥʥʽ ʢʨʦʚʽ. ʇʽʜ ʩʫʤʽʩʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʙʽʦʣʦʛʽʯʥʦ 

ʩʫʤʽʩʥʝ ʩʧʦʣʫʯʝʥʥʷ ʢʨʦʚʽ ʜʦʥʦʨʘ ʪʘ ʨʝʮʠʧʽʻʥʪʘ ʟʘ ʘʥʪʠʛʝʥʘʤʠ ʪʘ ʘʥʪʠʪʽʣʘʤʠ, 

ʱʦ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʨʝʮʠʧʽʻʥʪʘ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʩʣʽʜ 

ʟʚʘʞʘʪʠ ʥʘ ʪʝ, ʱʦʙ ʜʦʥʦʨʩʴʢʘ ʢʨʦʚ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʠ  ʥʘʣʝʞʘʣʠ ʜʦ ʪʽʻʾ ʞ ʛʨʫʧʠ 

ʩʠʩʪʝʤʠ ɸɺʆ, ʱʦ ʽ ʢʨʦʚ ʨʝʮʠʧʽʻʥʪʘ. ʇʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ ʽʥʰʦʾ ʛʨʫʧʠ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʚ ʢʨʦʚʽ ʜʦʥʦʨʘ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ, ʜʦ ʷʢʠʭ ʚ ʢʨʦʚôʷʥʦʤʫ ʨʫʩʣʽ 

ʨʝʮʠʧʽʻʥʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʘʥʪʠʪʽʣʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʩʫʤʽʩʥʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ 

ʪʨʘʥʩʬʫʟʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʋ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʝ ʧʝʨʝʣʠʚʘʥʥʷ 

ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ (ʘʣʝ ʥʝ ʮʽʣʴʥʦʾ ʢʨʦʚʽ) ʛʨʫʧʠ ʆ(ɯ) ʨʝʮʠʧʽʻʥʪʫ ʟ ʽʥʰʦʶ 

ʛʨʫʧʦʶ ʢʨʦʚʽ ʚ ʥʝʚʝʣʠʢʠʭ ʜʦʟʘʭ ʽ ʪʽʣʴʢʠ ʜʦʨʦʩʣʠʤ ʧʘʮʽʻʥʪʘʤ. ʎʝ ʦʙʤʝʞʝʥʥʷ 

ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʢʨʦʚʽ ʛʨʫʧʠ ʆ(ɯ) ʧʨʠʩʫʪʥʽ Ŭ- ʠ ɓ-ʘʥʪʠʪʣ̔ʘ, ʷʢʽ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʤʘʶʪʴ ʚʝʣʠʢʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʥʝʩʫʤʽʩʥʽʩʪʴ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʫ ʨʝʮʠʧʽʻʥʪʘ ʽʟʦʘʥʪʠʛʝʥʘ ɸ ʪʘ/ʘʙʦ ɺ (ʪʘʙʣ.  4.2.2. ). 

 ʊʘʙʣʠʮʷ 4.2.2  - ɺʘʨ̔ʘʥʪʠ ʥʝʩʫʤʽʩʥʦʩʪʽ ʟʘ ʩʠʩʪʝʤʦʶ ʢʨʦʚʽ ABO  

ʂʨʦʚ ʜʦʥʦʨʘ ʂʨʦʚ ʨʝʮʠʧʽʥ̒ʪʘ 

0Ŭɓ(I) Aɓ(II ) BŬ(III ) AB(IV) 

0Ŭɓ (I) ï + + + 

Aɓ(II ) + ï + + 

BŬ(III ) + + ï + 

AB(IV) + + + ï 

  

ɽʨʠʪʨʦʮʠʪʠ 

ʜʦʥʦʨʘ 

ʂʨʦʚ ʨʝʮʠʧʽʥ̒ʪʘ 

0Ŭɓ (I) Aɓ(II)  BŬ(III)  AB(IV)  

0(I) ï ï ï ï 
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A(II)  + ï + ï 

B(III)  + + ï ï 

AB(IV)  + + + ï 

ʇʨʠʤʽʪʢʠ: "ï" ï ʚʽʜʩʫʪʥʽʩʪʴ ʘʛʣʶʪʠʥʘʮʽʾ; 

"+" ï ʥʘʷʚʥʽʩʪʴ ʘʛʣʶʪʠʥʘʮʽʾ. 

 

ɯʩʥʫʶʪʴ ʧʽʜʪʠʧʠ (ʩʣʘʙʢʽ ʚʘʨʽʘʥʪʠ) ʘʥʪʠʛʝʥʫ ɸ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʪʘ 

ʘʥʪʠʛʝʥʫ ɺ ï ʨʽʜʰʝ. ɸʥʪʠʛʝʥ ɸ ʤʘʻ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ: "ʩʠʣʴʥʠʡ" ɸ1 (ʧʦʥʘʜ 

80%), ʩʣʘʙʢʠʡ ɸ2 (ʤʝʥʝh 20%), ʪʘ ʱʝ ʙʽʣʴʰ ʩʣʘʙʢʠʡ (A3, ɸ4, Ax - ʨ̔ʜʢʦ).  

ʉʣʘʙʢʽ ʬʦʨʤʠ ʘʥʪʠʛʝʥʽʚ ɸ ʪʘ ɺ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʦʤʠʣʢʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ. ʎʝʡ ʬʘʢʪ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʛʨʫʧʠ ʢʨʦʚʽ ʪʘ ʧʝʨʝʣʠʚʘʥʥʽ ʢʨʦʚʽ, ʦʩʢʽʣʴʢʠ ʤʦʞʣʠʚʽ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʜʦʥʦʨʩʴʢʦʾ ʢʨʦʚʽ ɸ2(ɯɯ) ʷʢ  ʛʨʫʧʠ ʢʨʦʚʽ ʆ(ɯ), ʯʠ  ʜʦʥʦʨʩʴʢʦʾ ʢʨʦʚʽ 

ɸ2ɺ (IV) - ʷʢ ʛʨʫʧʠ ʢʨʦʚʽ ɺ (III ). ʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʩʣʘʙʢʠʭ ʚʘʨʽʘʥʪʽʚ 

ʘʥʪʠʛʝʥʽʚ ɸ ʪʘ ɺ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ. ʉʫʪʪʻʚʝ 

ʟʥʠʞʝʥʥʷ ʘʙʦ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʘʛʣʶʪʠʥʽʥʽʚ Ŭ ʪʘ ɓ ʽʥʦʜʽ 

ʪʨʘʧʣʷʻʪʴʩʷ ʧʨʠ  ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʭ ʩʪʘʥʘʭ (ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʪʘ ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ï ʭʚʦʨʦʙʘ ʍʦʜʞʢʽʥʘ, 

ʤʥʦʞʠʥʥʘ ʤʽʻʣʦʤʘ, ʛʦʩʪʨʽ ʪʘ ʭʨʦʥʽʯʥʽ ʣʝʡʢʝʤʽʾ; ʫʨʦʜʞʝʥʠʤʠ ʛʽʧʦ- ʪʘ 

ʘʛʘʤʘʛʣʦʙʫʣʽʥʝʤʽʷʤʠ; ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ ʪʘ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ; ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʽʤʫʥʦʩʫʧʨʝʩʦʨʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʽʜ ʯʘʩ ʪʷʞʢʠʭ ʽʥʬʝʢʮʽʡ. ʊʨʫʜʥʦʱʽ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʛʨʫʧ ʢʨʦʚʽ  ʚ ʥʘʩʣʽʜʦʢ ʧʨʠʛʥʽʯʝʥʥʷ ʨʝʘʢʮʽʾ ʛʝʤʘʛʣʶʪʠʥʘʮʽʾ 

ʚʠʥʠʢʘʶʪʴ ʪʘʢʦʞ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʣʘʟʤʦʟʘʤʽʥʥʠʢʽʚ, ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ, 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ, ʩʝʧʪʠʯʥʠʭ ʩʪʘʥʘʭ ʪʘ ʽʥʰ. 

ʊʘʢʠʤ ʯʠʥʦʤ,  ʨʦʟʧʦʜʽʣ  ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʠʷʚʣʝʥʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ (ʘʛʣʶʪʠʥʦʛʝʥʽʚ) ɸ ʪʘ 

ɺ, ʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ  - ʧʝʚʥʠʭ ʘʥʪʠʪʽʣ (ʘʛʣʶʪʠʥʽʥʽʚ) Ŭ ʪʘ ɓ. ʇʨʠ ʟôʻʜʥʘʥʥʽ 

ʚʽʜʧʦʚʽʜʥʠʭ  ʘʛʣʶʪʠʥʦʛʝʥʽʚ (ɸ ʪʘ Ŭ ʯʠ ɺ ʪʘ ɓ) ʚʠʥʠʢʘʻ ʘʛʣʶʪʠʥʘʮʽʷ 

(ʩʢʣʝʶʚʘʥʥʷ) ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʾʭ ʨʫʡʥʫʚʘʥʥʷ (ʛʝʤʦʣʽʟ). ɻʝʤʘʛʣʶʪʠʥʘʮʽʷ ï ʮʝ 
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ʧʨʦʮʝʩ ʩʢʣʝʶʚʘʥʥʷ ʪʘ ʚʠʧʘʜʽʥʥʷ ʚ ʦʩʘʜ  ʝʨʠʪʨʦʮʠʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʨʫʩʽʚ, 

ʙʘʢʪʝʨʽʡ, ʪʦʢʩʠʥʽʚ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʟʜʘʪʥʽ ʘʜʩʦʨʙʫʚʘʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʛʝʤʘʛʣʶʪʠʥʽʥʽʚ.  

ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ.  

ɺʠʟʥʘʯʘʶʪʴ ʛʨʫʧʠ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʘʢʮʽʾ 

ʘʛʣʶʪʠʥʘʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʥʘʪʠʚʥʽʡ ʘʙʦ ʩʪʘʙʽʣʽʟʦʚʘʥʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʩʝʨʚʘʥʪʽʚ (ʛʝʧʘʨʠʥ, ʮʠʪʨʦʛʣʶʢʦʬʦʩʬʘʪ, ʛʣʶʛʽʮʠʨ ʪʘ ʽʥ.) ʢʨʦʚʽ, ʷʢʫ ʙʨʘʣʠ ʟ 

ʧʘʣʴʮʷ ʘʙʦ ʚʝʥʠ.  ʈʝʘʢʮʽʶ ʧʨʦʚʦʜʷʪʴ ʫ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʟ 

ʜʦʩʪʘʪʥʽʤ ʦʩʚʽʪʣʝʥʥʷʤ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜ 15Áʉ ʜʦ 25Áʉ, ʧʨʠ 

ʤʘʩʦʚʦʤʫ ʩʢʨʠʢʫʚʘʥʥʽ ï ʥʘ ʧʣʘʥʰʝʪʘʭ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʩʠʩʪʝʤ; ʧʨʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ -  ʥʘ ʙʽʣʽʡ ʧʦʨʮʝʣʷʥʦʚʽʡ ʘʙʦ ʽʥʰʽʡ 

ʧʣʦʩʢʽʡ ʧʣʘʩʪʠʥʮʽ ʟ ʧʦʚʝʨʭʥʝʶ, ʷʢʘ ʟʤʦʯʫʻʪʴʩʷ , ʘʙʦ ʧʨʦʟʦʨʽʡ ʛʽʜʨʦʬʽʣʴʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʭʦʨʦʰʦʤʫ ʦʩʚʽʪʣʝʥʥʽ ʧʨʠʤʽʱʝʥʥʷ.  

ɯʩʥʫʶʪʴ ʪʨʠ ʩʪʘʥʜʘʨʪʥʠʭ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ: 

¶ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ 

ʘʥʪʠʪʽʣ (ʽʟʦʛʝʤʘʛʣʶʪʠʥʫʶʯʽʤʠ ʩʠʨʦʚʘʪʢʘʤʠ)  

¶ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʩʦʙʦʤ: ʦʜʥʦʯʘʩʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʪʘ ʩʪʘʥʜʘʨʪʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ;  

¶ ʛʝʣʝʚʠʡ ʪʝʩʪ.  

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʩʪʘʥʜʘʨʪʥʠʤʠ ʽʟʦʛʝʤʦʛʶʪʠʥʫʶʯʠʤʠ 

ʩʠʨʦʚʘʪʢʘʤʠ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʢʣʘʩʫ ʄ (ʘʥʪʠ-

ɸ, ʘʥʪʠ-ɺ, ʘʥʪʠ-ɸɺ) ʚʠʟʥʘʯʠʪʠ ʛʨʫʧʫ ʢʨʦʚʽ ʣʶʜʠʥʠ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ ï 

ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ɸ  ʽ/ʘʙʦ ɺ ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʷʤʦʾ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ. ʅʘ ʧʣʘʥʰʝʪ ʘʙʦ  ʧʣʘʩʪʠʥʢʫ ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʥʘʧʠʩʘʤʠ ʥʘʥʦʩʷʪʴ ʧʦ ʦʜʥʽʡ ʢʨʘʧʣʽ (100 ʤʢʣ) ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭʘ ʘʥʪʠʪʽʣ ʘʥʪʠ-ɸ, ʘʥʪʠ-ɺ, ʘʥʪʠ-ɸɺ. ʇʦʨʫʯ ʟ ʢʨʘʧʣʷʤʠ 

ʘʥʪʠʪʽʣ ʥʘʥʦʩʷʪʴ ʧʦ ʦʜʥʽʡ ʢʨʘʧʣʽ (50 ʤʢʣ) ʢʨʦʚʽ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ʈʝʘʛʝʥʪʠ 
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ʪʘ ʢʨʦʚ ʨʝʪʝʣʴʥʦ ʟʤʽʰʫʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʜʣʷ ʢʦʞʥʦʾ ʨʝʘʢʮʽʾ ʧʽʧʝʪʢʦʶ 

ʘʙʦ ʩʢʣʷʥʦʶ ʧʘʣʠʯʢʦʶ. ʉʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʭʦʜʦʤ ʨʝʘʢʮʽʾ ʧʨʠ ʣʝʛʢʦʤʫ 

ʧʦʭʠʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʠ ʘʙʦ ʧʣʘʥʰʝʪʫ ʧʨʦʪʷʛʦʤ 5 ʭʚʠʣʠʥ. 

ʈʝʟʫʣʴʪʘʪ ʨʝʘʢʮʽʾ ʚ ʢʦʞʥʽʡ ʢʨʘʧʣʽ ʤʦʞʝ ʙʫʪʠ ʥʝʛʘʪʠʚʥʠʤ ʘʙʦ 

ʧʦʟʠʪʠʚʥʠʤ. ʇʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʘʛʣʶʪʠʥʘʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ. 

ɸʛʣʶʪʠʥʘʮʽʶ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ 

ʯʝʨʚʦʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʰʚʠʜʢʦ ʟʣʠʚʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʚʝʣʠʢʽ ʘʛʣʶʪʠʥʘʪʠ. 

ʇʨʠ ʥʝʛʘʪʠʚʥʽʡ ʨʝʘʢʮʽʾ ʢʨʘʧʣʷ ʟʘʣʠʰʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʦʶ ʫ 

ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ,  ʘʛʣʶʪʠʥʘʪʠ ʚ ʥʽʡ ʥʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ. ɸʛʣʶʪʠʥʘʮʽʷ ʟ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʩʪʘʻ ʫ ʧʝʨʰʽ 3-

5 ʩʝʢʫʥʜ, ʦʜʥʘʢ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʣʽʜ ʚʝʩʪʠ ʧʨʦʪʷʛʦʤ 5 ʭʚʠʣʠʥ, ʪʦʤʫ ʱʦ 

ʤʦʞʣʠʚʠʡ ʙʽʣʴʰ ʧʦʚʽʣʴʥʠʡ ʧʦʯʘʪʦʢ ʘʛʣʶʪʠʥʘʮʽʾ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʩʣʘʙʢʽ ʨʽʟʥʦʚʠʜʠ ʘʥʪʠʛʝʥʽʚ ɸ ʘʙʦ ɺ. ɸʛʣʶʪʠʥʘʮʽʾ ʥʝʤʘʻ (-) ʥʽ ʟ ʨʝʘʛʝʥʪʦʤ 

ʘʥʪʠ-ɸ, ʥʽ ʟ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-ɺ, ʥʽ ʟ ʨʝʘʛʝʥʪʦʤ ɸɺ. ʆʪʞʝ, ʝʨʠʪʨʦʮʠʪʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʥʝ ʤʘʶʪʴ ʘʥʪʠʛʝʥʽʚ ɸʪʘ ɺ ʽ ʢʨʦʚ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ 0 (ɯ). ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʘʛʣʶʪʠʥʽʥʽʚ Ŭ ʪʘ ɓ ʽ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʠʨʦʚʘʪʮʽ 

(ʧʣʘʟʤʽ)ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʝʨʠʪʨʦʮʠʪʘʤʠ ʛʨʫʧ ɸ(ɯɯ) ʪʘ ɺ(ɯɯɯ). 
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ʈʠʩʫʥʦʢ 4.2.2 - ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʙʣʽʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʛʨʫʧ ʢʨʦʚʽ ɸɺʆ 

 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ  ʧʝʨʝʜʙʘʯʘʻ 

ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ̔ʦʛʝʤʘʛʣʶʪʠʥʫʶʯʠʭ ʩʠʨʦʚʘʪʦʢ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʤʦʥʦʢʣʦʥʘʣʴʤʠ ʘʥʪʠʪʽʣʘʤʠ ʪʘ ʩʪʘʥʜʘʨʪʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ. ʎʝʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ (ɸ, ɺ) ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʫʧʦʚʠʭ ʘʥʪʠʪʽʣ (Ŭ, ɓ), ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʧʦʚʥʫ ʛʨʫʧʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʨʦʚʽ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʢʨʦʚ ʙʝʨʫʪʴ ʟʘʚʯʘʩʥʦ ʟ ʚʝʥʠ ʚ ʧʨʦʙʽʨʢʫ ʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʧʽʩʣʷ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʩʠʨʦʚʘʪʢʫ ʪʘ ʝʨʠʪʨʦʮʠʪʠ. ʅʘ ʧʣʘʩʪʠʥʢʫ ʧʽʜ ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʥʝʩʝʥʠʤʠ  ʚʽʜʧʦʚʽʜʥʠʤʠ  ʤʘʨʢʫʚʘʣʴʥʠʤʠ ʟʘʧʠʩʘʤʠ, ʷʢ ʧʨʠ ʧʝʨʰʦʤʫ 

ʩʧʦʩʦʙʽ, ʥʘʥʦʩʷʪʴ ʧʦ ʦʜʥʽʡ ʢʨʘʧʣʽ (100 ʤʢʣ) ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭʘ 

ʘʥʪʠʪʽʣ ʘʥʪʠ-ɸ, ʘʥʪʠ-ɺ, ʘʥʪʠ-ɸɺ. ʇʦʨʫʯ ʟ ʢʨʘʧʣʷʤʠ ʘʥʪʠʪʽʣ ʥʘʥʦʩʷʪʴ ʧʦ 
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ʦʜʥʽʡ ʢʨʘʧʣʽ (50 ʤʢʣ) ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ʅʘ ʥʠʞʥʶ 

ʯʘʩʪʠʥʫ ʧʣʘʩʪʠʥʢʠ ʥʘʥʦʩʷʪʴ ʪʨʠ ʢʨʘʧʣʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ (100 ʤʢʣ), ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʘ ʧʦʨʫʯ ʟ ʥʠʤʠ ʧʦ ʦʜʥʽʡ ʢʨʘʧʣʽ (50 ʤʢʣ) ʩʪʘʥʜʘʨʪʥʠʭ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʣʽʚʘ ʥʘ ʧʨʘʚʦ: ʛʨʫʧʘ ʆ(I), ɸ (II)  ̔

ɺ(III). ɽʨʠʪʨʦʮʠʪʠ ʛʨʫʧʠ ʆ(I) ʻ ʢʦʥʪʨʦʣʝʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʜʘʚʘʪʠ 

ʨʝʘʢʮʽʶ ʘʛʣʶʪʠʥʘʮʽʾ ʥʽ ʟ ʷʢʦʶ ʩʠʨʦʚʘʪʢʦʶ. ʋ ʚʩʽʭ ʟʨʘʟʢʘʭ ʩʠʨʦʚʘʪʢʫ 

ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʶʪʴ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ  ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʜʣʷ ʢʦʞʥʦʾ ʨʝʘʢʮʽʾ 

ʧʽʧʝʪʢʦʶ ʘʙʦ ʩʢʣʷʥʦʶ ʧʘʣʠʯʢʦʶ. ʉʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʭʦʜʦʤ ʨʝʘʢʮʽʾ ʧʨʠ 

ʣʝʛʢʦʤʫ ʧʦʭʠʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʠ  ʽ ʜʦʜʘʚʘʥʥʽ  ʽʟʦʪʦʥʽʯʥʦʛʦ ʨʟʯʠʥʫ ʭʣʦʨʠʜʫ 

ʥʘʪʨʽʶ ʧʨʦʪʷʛʦʤ 5 ʭʚʠʣʠʥ. 

1. ɸʛʣʶʪʠʥʘʮʽʷ (+) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-ɸ ʪʘ ʨʝʘʛʝʥʪʦʤ 

ʘʥʪʠ-ɸɺ. ʆʪʞʝ, ʝʨʠʪʨʦʮʠʪʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʪʽʣʴʢʠ ʘʥʪʠʛʝʥ ɸ, ʽ ʢʨʦʚ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ɸ(ɯɯ). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʘʛʣʶʪʠʥʽʥʽʚ ɓ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʠʨʦʚʘʪʮʽ (ʧʣʘʟʤʽ) ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ ʛʨʫʧʠ ɺ(ɯɯɯ) . 

2. ɸʛʣʶʪʠʥʘʮʽʷ (+) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-ɺ ʪʘ ʨʝʘʛʝʥʪʦʤ 

ʘʥʪʠ-ɸɺ. ʆʪʞʝ, ʝʨʠʪʨʦʮʠʪʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʪʽʣʴʢʠ ʘʥʪʠʛʝʥ ɺ, ʽ ʢʨʦʚ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ɺ(ɯɯɯ). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʘʛʣʶʪʠʥʽʥʽʚ Ŭ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʠʨʦʚʘʪʮʽ (ʧʣʘʟʤʽ) ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ ʛʨʫʧʠ ɸ(ɯɯ) . 

3. ɸʛʣʶʪʠʥʘʮʽʷ (+) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-ɸ, ʟ ʨʝʘʛʝʥʪʦʤ 

ʘʥʪʠ-ɺ. ʟ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-ɸɺ. ʆʪʞʝ, ʝʨʠʪʨʦʮʠʪʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʤʽʩʪʷʪʴ 

ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʦʙʠʜʚʘ ʘʥʪʠʛʝʥʠ ɸ ʘʪ ɺ, ʽ ʢʨʦʚ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ɸɺ(ɯV). ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʘʛʣʶʪʠʥʽʥʽʚ Ŭ ʪʘ ɓ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʠʨʦʚʘʪʮʽ 

(ʧʣʘʟʤʽ) ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʛʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʝʨʠʪʨʦʮʠʪʘʤʠ ʛʨʫʧ ɸ(ɯɯ) ʪʘ ɺ(ɯɯɯ). 
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ʊʨʘʢʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʘʥʪʠ-ɸ, ʘʥʪʠ-ɺ, ʘʥʪʠ-ɸɺ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 

4.2.3 , ʚ ʷʢʽʡ ʪʘʢʦʞ ʟʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʘʛʣʶʪʠʥʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ (ʧʣʘʟʤʽ) ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʨʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ.  

ʊʘʙʣʠʮʷ 4.2.3   - ʊʨʘʢʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ 

ʩʠʩʪʝʤʠ ɸɺʆ ʟʘ ʜʦʧʦʤʦʛʦʶ   ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʪʘ 

ʩʪʘʥʜʘʨʪʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ. 

 

 ̄

ʈʝʘʢʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʟ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ 

ʈʝʘʢʮʽʷ ʩʠʨʦʚʘʪʢʠ 

(ʧʣʘʟʤʠ), ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʽʟ 

ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʝʨʠʪʨʦʮʠʪʘʤʠ ʛʨʫʧ  

ʂʨʦʚ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, 

ʥʘʣʝʞʠʪʴ ʜʦ 

ʛʨʫʧʠ 

 ʘʥʪʠ-ɸ ʘʥʪʠ-ɺ ʘʥʪʠ-ɸɺ ɸ(ɯɯ) ɺ(ɯɯɯ)  

1 ï ï ï + + ʆ(ɯ) 

2 + ï + ï + ɸ(ɯɯ) 

3 ï + + + ï ɺ(ɯɯɯ) 

4 + + + ï ï AB(IV)  

ʇʨʠʤʽʪʢʠ: "ï" ï ʚʽʜʩʫʪʥʽʩʪʴ ʘʛʣʶʪʠʥʘʮʽʾ; 

"+" ï ʥʘʷʚʥʽʩʪʴ ʘʛʣʶʪʠʥʘʮʽʾ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ 

ʈʝʘʛʝʥʪʠ ʘʥʪʠ-ɸ, ʘʥʪʠ-ɺ ʪʘ ʘʥʪʠ-ɸɺ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ 

ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ ʨʦʟʯʠʥʽ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʽʶ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʩʧʦʥʪʘʥʥʽʡ 

ʘʛʣʶʪʠʥʘʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ. ʆʜʥʘʢ, ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʘʫʪʦʘʛʣʶʪʠʥʘʮʽʾ , ʷʢʘ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʫ ʜʝʷʢʠʭ ʭʚʦʨʠʭ (ʤʽʻʣʦʤʥʘ ʭʚʦʨʦʙʘ, ʦʧʽʢʦʚʘ ʭʚʦʨʦʙʘ, ʘ ʪʘʢʦʞ 

ʫ ʧʫʧʦʚʠʥʥʽʡ), ʢʨʦʚʽ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʫ ʚʠʧʘʜʢʫ ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ 
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ʘʛʣʶʪʠʥʘʮʽʾ ʟ ʨʝʘʛʝʥʪʘʤʠ ʘʥʪʠ-ʘ, ʘʥʪʠ-ɺ ʪʘ ʘʥʪʠ-ɸɺ, ʪʦʙʪʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʛʨʫʧʠ ʢʨʦʚʽ ɸ(ɯV), ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʦʜʘʪʢʦʚʝ ʢʦʥʪʨʦʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʨʘʟʢʘ ʢʨʦʚʽ ʟ ʽʟʦʪʦʥʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʽʶ. ɼʣʷ ʮʴʦʛʦ ʟʤʽʰʫʶʪʴ 

ʦʜʥʫ ʢʘʧʣʶ (100ʤʢʣ) ʽʟʦʪʦʥʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʢʘʧʣʝʶ (50ʤʢʣ) ʢʨʦʚʽ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʛʣʶʪʠʥʘʮʽʾ ʫ ʮʽʡ ʢʦʥʪʨʦʣʴʥʽʡ ʢʘʧʣʽ ʢʨʦʚ 

ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ɸɺ(ɯV). ɿʘ ʥʘʷʚʥʦʩʪʽ ʩʧʦʥʪʘʥʥʦʾ ʘʛʣʶʪʠʥʘʮʽʾ )ʧʦʟʠʪʠʚʥʘ 

ʨʝʘʢʮʽʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʢʘʧʣʽ) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʚʪʦʨʠʪʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧʠ 

ʢʨʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʤʠʪʽ ʝʨʠʪʨʦʮʠʪʠ ʟʨʘʟʢʘ ʢʨʦʚʽ. 

ʋ ʚʠʧʘʜʢʫ ʨʦʟʙʽʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʫ ʜʦʥʦʨʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʨʝʘʛʝʥʪʽʚ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ 

ʝʨʠʪʨʦʮʠʪʽʚ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʢʨʦʚʽ ʜʣʷ ʧʝʨʝʣʠʚʘʥʥʷ 

ʭʚʦʨʠʤ. 

ɼʦ ʧʦʤʠʣʦʢ ʚ ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʛʨʫʧ ʢʨʦʚʽ ʟʘ 

ʩʠʩʪʝʤʦʶ ɸɺʆ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʝʧʨʘʚʠʣʴʥʠʡ ʧʦʨʷʜʦʢ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʨʝʘʢʪʠʚʽʚ ʽ ʥʘʥʝʩʝʥʥʷ ʾʭ ʥʘ ʧʣʘʩʪʠʥʢʫ (ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʤʘʨʢʫʚʘʥʥʽ ʽ ʥʘʥʝʩʝʥʥʽ 

ʨʝʘʢʪʠʚʽʚ), ʥʝʜʦʪʨʠʤʘʥʥʷ ʯʘʩʦʚʦʛʦ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʽʚ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʘʢʮʽʾ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʙʨʫʜʥʝʥʥʷ ʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʣʦʛʠʭ ʧʽʧʝʪʦʢ, ʩʢʣʷʥʠʭ ʧʘʣʠʯʦʢ ʯʠ ʧʣʘʩʪʠʥ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʷʢʽʩʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʘʢʪʠʚʽʚ, ʥʘʧʨʠʢʣʘʜ ʟ ʧʨʦʩʪʨʦʯʝʥʠʤʠ ʩʪʨʦʢʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʟʘʙʨʫʜʥʝʥʠʭ. 

ʊʨʝʪʽʤ ʩʧʦʩʦʙʦʤ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʛʝʣʝʚʦʛʦ ʪʝʩʪʫ. ɿʘʟʚʠʯʘʡ ʩʝʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʨʝʘʢʮʽʾ ʛʝʤʘʛʣʶʪʠʥʘʮʽʾ ʽ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʨʽʜʠʥʥʦ-ʬʘʟʦʚʠʭ ʩʠʩʪʝʤʘʭ. ɻʝʣʝʚʘ 

ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʜʽʣʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʚ ʛʝʣʽ, ʧʨʠ ʮʴʦʤʫ ʥʝʘʛʣʶʪʠʥʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ (ʥʝʛʘʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ) ʧʨʦʭʦʜʷʪʴ ʢʨʽʟʴ ʛʝʣʴ ʪʘ ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʽ ʧʨʦʙʽʨʢʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʘʛʣʶʪʠʥʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ (ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ) ʟʘʪʨʠʤʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʯʠ ʚ ʩʝʣʝʚʦʤʫ ʰʘʨʽ. ɻʝʣʴ ʤʦʞʝ ʙʫʪʠ ʥʝʡʪʨʘʣʴʥʠʤ ʘʙʦ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ 
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ʩʧʝʮʠʬʽʯʥʽ ʨʝʘʛʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʠʡ ʨʝʘʛʝʥʪ ʯʠ ʩʧʝʮʠʬʽʯʥʽ 

ʘʥʪʠʩʠʨʦʚʘʪʢʠ ʜʦ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ. ɻʝʣʝʚʘ ʩʠʩʪʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʧʣʘʩʪʠʢʦʚʽ ʢʘʨʪʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʽʢʨʦʧʨʦʙʽʨʢʠ ʟʘʧʦʚʥʝʥʽ ʛʝʣʝʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʩʝʣʝʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʟʥʘʯʘʶʪʴ ʬʝʥʦʪʠʧ ʝʨʠʪʨʦʮʠʪʽʚ, ʩʢʨʠʢʫʶʪʴ ʪʘ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʘʥʪʠʪʽʣʘ, ʧʨʦʚʦʜʷʪʴ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʠʡ ʪʝʩʪ ʽ ʪʝʩʪʠ ʥʘ 

ʩʫʤʽʩʥʽʩʪʴ. 
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ʈʠʩʫʥʦʢ 4.2.3 - ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʛʝʣʝʚʦʾ ʢʦʣʦʥʢʠ 

ʇʣʘʩʪʠʢʦʚʽ ʢʘʨʪʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ɸɺʆ-ʬʝʥʦʪʠʧʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʪʨʴʦʭ ʤʽʢʨʦʧʨʦʙʽʨʦʢ, ʜʚʽ ʟ ʷʢʠʭ ʤʽʩʪʷʪʴ ʩʫʤʽʰ ʛʝʣʶ ʽ ʩʧʝʮʠʬʽʯʥʠʭ  

ʘʥʪʠʩʠʨʦʚʘʪʦʢ ʟ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ (ʘʥʪʠ-ɸ, ʘʥʪʠ-ɺ,); ʪʨʝʪʷ  

ʤʽʢʨʦʧʨʦʙʽʨʢʘ ï ʢʦʥʪʨʦʣʴʥʘl, ʤʽʩʪʠʪʴ ʩʫʤʽʰ ʛʝʣʶ ʟ ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ ʙʝʟ 

ʘʥʪʠʪʽʣ. ʂʨʦʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʶʪʴ ʟ  ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʽʚ. ɻʦʪʫʶʪʴ 5% ʩʫʩʧʝʥʟʽʶ ʢʨʦʚʽ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʦʟʯʠʥʽ 

ʬʝʨʤʝʥʪʫ ʙʨʦʤʝʣʽʥʫ. ʉʫʩʧʝʥʟʽʶ ʽʥʢʫʙʫʶʪʴ 10 ʭʚʠʣʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʜʦʜʘʶʪʴ ʧʦ 10 ʤʢʣ ʚ ʤʽʢʨʦʧʨʦʙʽʪʢʠ ʧʨʦʤʘʨʢʦʚʘʥʦʾ ʧʣʘʩʪʠʢʦʚʦʾ 

ʢʘʨʪʢʠ. ʂʘʨʪʢʫ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʽ ʧʨʦʚʦʜʷʪʴ ʟʯʠʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʠ 

ʥʝʛʘʪʠʚʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ  - ʰʘʨ ʝʨʠʪʨʦʮʠʪʽʚ ʥʘ ʜʥʽ ʤʽʢʨʦʧʨʦʙʽʨʢʠ, 

ʘʛʣʶʪʠʥʘʮʽʷ ʚʽʜʩʫʪʥʷ. ʇʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ï ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ ʘʙʦ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʘ ʘʛʣʶʪʠʥʘʮʽʷ ʚ ʥʠʞʥʽʡ, ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʯʠ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ 

ʤʽʢʨʦʧʨʦʙʽʨʢʠ. ɺ ʢʦʥʪʨʦʣʴʥʽʡ ʧʨʦʙʽʨʮʽ ï ʨʝʘʢʮʽʷ ʟʘʚʞʜʠ ʥʝʛʘʪʠʚʥʘ. 

ɻʝʣʝʚʘ ʪʝʭʥʦʣʦʛʽʷ ʻ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʦʶ ʟʘ ʪʨʘʜʠʮʽʡʥʽ ʩʝʨʦʣʦʛʽʯʥʽ 

ʤʝʪʦʜʠʢʠ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ  ʧʝʚʥʠʭ 

ʘʥʪʠʪʽʣ. ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʛʝʣʝʚʠʭ ʪʝʩʪʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ 

ʚʠʷʚʣʝʥʥʷ ʢʣʽʥʽʯʥʦ ʟʥʘʯʠʤʠʭ ʘʥʪʠʪʽʣ, ʦʜʥʘʢ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʤʝʪʦʜʫ 

ʧʝʨʝʰʢʦʜʞʘʻ ʡʦʛʦ ʰʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʧʠʩʘʥʠʤʠ ʦʩʦʙʦʶ, 

ʷʢʘ ʧʨʦʚʦʜʠʣʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʛʽʜʥʦ ʟ ʫʢʣʘʜʝʥʠʤ ʧʦʨʷʜʢʦʤ ʚ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ʞʫʨʥʘʣ, ʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʜʦʢʫʤʝʥʪ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʦʩʦʙʫ, ʟ ʚʢʘʟʘʥʥʷʤ ʜʘʪʠ 

ʽ ʧʽʜʧʠʩʫ.  

ɯʥʦʜʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʬʝʥʦʪʠʧʦʤ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʩʠʨʦʚʘʪʢʦʚʠʭ ʛʝʤʘʛʣʶʪʠʥʽʥʽʚ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ ʟ 

ʦʯʽʢʫʚʘʥʠʤʠ. ʉʪʘʥʜʘʨʪʥʽ  ʨʝʘʛʝʥʪʠ ʘʥʪʠ-ɸ ʪʘ ʘʥʪʠ-ɺ, ʷʢʠʤʠ ʚʠʟʥʘʯʘʶʪʴ 

ʬʝʥʦʪʠʧ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʩʠʩʪʝʤʽ ɸɺʆ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʨʦʚʽʜʥʽʩʪʴ ʽ ʘʢʪʠʚʥʦ 
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ʘʛʣʶʪʠʥʫʶʪʴ ʝʨʠʪʨʦʮʠʪʠ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ  ʚʽʜʧʦʚʽʜʥʽ ʘʥʪʠʛʝʥʠ. ʄʝʥʰ 

ʚʠʨʘʞʝʥʫ ʨʝʘʢʮʽʶ ʚʚʘʞʘʶʪʴ ʘʥʦʤʘʣʴʥʦʶ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʘʥʦʤʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ: 

1. ɼʫʞʝ ʩʣʘʙʢʘ ʨʝʘʢʮʽʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʠʨʦʚʘʪʢʦʚʠʭ ʛʝʤʘʛʶʪʠʥʽʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʷʢʱʦ: 

¶ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʨʝʘʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʨʠʪʨʦʮʠʪʠ ʟ 

ʥʝʚʽʜʧʦʚʽʜʥʠʤʠ ʧʽʜʛʨʫʧʘʤʠ ʘʥʪʠʛʝʥʽʚ ɸ ʪʘ ɺ; 

¶ ʨʝʘʢʮʽʶ ʧʨʦʚʦʜʷʪʴ ʽʟ ʟʨʘʟʢʘʤʠ ʩʠʨʦʚʘʪʦʢ ʣʽʪʥʽʭ ʣʶʜʝʡ, 

ʜʽʪʝʡ ʨʘʥʥʴʦʛʦ ʚʽʢʫ ʪʘ ʭʚʦʨʠʭ; 

¶ ʜʦʩʣʽʜʞʫʶʪʴ ʩʠʨʦʚʘʪʢʫ ʙʣʠʟʥʶʢʽʚ ʟ ʽʤʫʥʦʣʦʛʽʯʥʠʤ 

ʭʠʤʝʨʠʟʤʦʤ. 

2. Ăʅʝʦʯʽʢʫʚʘʥʽò ʨʝʘʢʮʽʾ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʬʝʥʦʪʠʧʫ ʝʨʠʪʨʦʮʠʪʽʚ ʚ 

ʩʠʩʪʝʤʽ ʛʨʫʧ ʢʨʦʚʽ ɸɺʆ ʪʨʘʧʣʷʶʪʴʩʷ, ʷʢʱʦ: 

¶ ʝʨʠʪʨʦʮʠʪʠ ʬʝʥʦʪʠʧʽʚ ɸ2, ɸ2ɺ ʯʠ ʽʥʰʦʾ ʨʽʜʢʽʩʥʦʾ ʧʽʜʛʨʫʧʠ 

ʪʠʧʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʠ-ɸ1 ʨʝʘʛʝʥʪʫ; 

¶ ʜʣʷ ʪʠʧʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ  ʘʥʪʠʪʽʣʘ, ʩʧʝʮʠʬʽʯʥʽ ʜʦ 

ʘʥʪʠʛʝʥʽʚ ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʛʨʫʧ ʢʨʦʚʽ. 

3. ʉʣʘʙʢʘ  ʯʠ Ăʤʽʰʘʥʘò  ʘʛʣʶʪʠʥʘʮʽʷ  ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʘʥʪʠ-ɸ ʘʙʦ ʘʥʪʠ-ɺ ʨʝʘʛʝʥʪʽʚ ʨʝʻʩʪʨʫʻʪʴʩʷ, ʷʢʱʦ: 

¶ ɸ-ʘʥʪʠʛʝʥ ʝʨʠʪʨʦʮʠʪʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʨʽʜʢʽʩʥʦʾ ʧʽʜʛʨʫʧʠ; 

¶ ʜʦʩʣʽʜʞʫʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ ʟʜʘʪʥʽ ʜʦ ʧʦʣʽ ʘʛʣʶʪʠʥʘʮʽʾ; 

¶ ʝʨʠʪʨʦʮʠʪʠ ʙʫʣʠ ʪʨʠʤʘʥʽ ʚʽʜ ʙʣʠʟʥʶʢʽʚ ʟ ʽʤʫʥʦʣʦʛʽʯʥʠʤ 

ʭʠʤʝʨʠʟʤʦʤ ʯʠ ʚʽʜ ʭʚʦʨʦʛʦ ʟ ʛʝʤʘʪʦʣʦʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʪʘ 

ʭʚʦʨʦʛʦ, ʷʢʦʤʫ ʥʝʱʦʜʘʚʥʦ ʧʝʨʝʣʠʣʠ ʢʨʦʚ. 
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  ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʅʘ ʷʢʦʤʫ ʧʨʠʥʮʠʧʽ ˇʨʫʥʪʫʶʪʴʩʷ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ 

ʩʠʩʪʝʤʦʶ ɸɺʆ? 

2. ʆʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ? 

3. ʗʢʽ ʚʽʜʦʤʽ ʬʝʥʦʪʠʧʠ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʩʠʩʪʝʤʽ ɸɺʆ? 

4. ʑʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ? 

5. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʘʥʦʤʘʣʴʥʠʭ ʨʝʘʢʮʽʡ? 
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               4.3 ɻʝʥʝʪʠʯʥʘ ʩʠʩʪʝʤʘ Rhesus (ʨʝʟʫʩ) 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ Rhesus (ʨʝʟʫʩ) ʚʽʜʢʨʠʪʽ ʂ.ʃʘʥʜʰʪʝʡʥʝʨʦʤ ʽ 

ɸ.ɺʽʥʝʨʦʤ ʫ 1940 ʨʦʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʨʦʚʘʪʢʠ, ʦʪʨʠʤʘʥʦʾ ʚʽʜ ʢʨʦʣʠʢʽʚ, 

ʽʤʫʥʽʟʦʚʘʥʠʭ ʝʨʠʪʨʦʮʠʪʘʤʠ ʤʘʢʘʢʠ ʨʝʟʫʩ. ʉʠʩʪʝʤʘ Rhesus ʟʘ ʩʚʦʻʶ ʧʦʙʫʜʦ-

ʚʦʶ ʩʢʣʘʜʥʽʰʘ ʚʽʜ ʽʥʰʠʭ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ ʽ ʥʘʣʽʯʫʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʰʽʩʪʴ ʦʩʥʦʚʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʟʘ ʈʝʡʩʩʦʤ-ʌʽʰʝʨʦʤ ʩʠʤ-

ʚʦʣʘʤʠ - D, ʉ, ɽ, d, ʩ, ʝ; ʘ ʟʘ ʃʘʥʜʰʪʝʡʥʝʨʦʤ-ɺʽʥʝʨʦʤ (ʛ, R, R
0
, R

1
, R

1
'). ɺ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʘʥʪʠʛʝʥʘ  D (R) ʣʶʜʠ ʜʽʣʷʪʴʩʷ ʥʘ ʨʝ-

ʟʫʩ ï ʧʦʟʠʪʠʚʥʠʭ (D+) ʪʘ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʠʭ (D-), ʚʽʜʧʦʚʽʜʥʦ ʫ ʢʽʣʴʢʦʩʪʽ 85% ʽ 

15%, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʻʚʨʦʧʝʦʾʜʽʚ, ʜʣʷ ʽʥʰʠʭ ʧʦʧʫʣʷʮʽʡ ʨʦʟʧʦʜʽʣ ʤʦʞʝ 

ʙʫʪʠ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʴʦʛʦ. ɿʘ ʩʪʫʧʽʥʥʶ ʘʢʪʠʚʥʦʩʪʽ  ʛʝʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: D>ʉ>ɽ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʢʽʣʴʢʽʩʪʶ ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ ï 

ʨʦʜʦʥʘʯʘʣʴʥʠʢʘ ʩʧʝʮʠʬʽʯʥʠʭ ʩʫʙʩʪʘʥʮʽʡ. ʎʝʡ ʬʝʥʦʤʝʥ ʥʦʩʠʪʴ ʥʘʟʚʫ 

Ăʝʧʽʩʪʘʟʽʾò. ʅʘʡʙʽʣʴʰʘ ʚʠʨʘʞʝʥʽʩʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʘ ʽ ʥʘʡʙʽʣʴʰʘ 

ʘʥʪʠʛʝʥʥʘ ʩʠʣʘ ʨʦʙʣʷʪʴ ʘʥʪʠʛʝʥ D ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʛʝʤʦʪʨʘʥʩʬʫʟʽʡ ʽ ʘʢʫʰʝʨʩʴʢʽʡ ʧʘʪʦʣʦʛʽʾ. ʈʽʟʥʦʚʠʜʽʚ ʘʥʪʠʛʝʥʫ D ʽʩʥʫʻ 

ʜʝʢʽʣʴʢʘ D
w
, D

u
, D

vi
 ʽ ʽʥ., ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ. 

ɸʥʪʠʛʝʥ Dʩ! ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʠʭ ʦʩʽʙ ʫ 10,3% 
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ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʷʧʦʥʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ. ʇʠʪʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʜʘʥʦʛʦ 

ʘʥʪʠʛʝʥʫ ʩʝʨʝʜ ʽʥʰʠʭ ʧʦʧʫʣʷʮʽʡ ʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʽʜʢʨʠʪʠʤ. 

ʅʘʡʩʫʪʪʻʚʽʰʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʘʥʪʠʛʝʥʥʦʾ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʚʽʜ ɸɺ0-ʩʠʩʪʝʤʠ 

ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʘʥʪʠʛʝʥʽʚ, ʷʢʠʭ ʥʝʤʘʻ ʚ ʢʨʦʚʽ ʜʘʥʦʛʦ 

ʽʥʜʠʚʽʜʫʫʤʘ. ɸʥʪʠʪʽʣʘ ʤʦʞʫʪʴ ʟôʷʚʠʪʠʩʴ ʚ ʦʨʛʘʥʽʟʤʽ D ʧʦʟʠʪʠʚʥʦʾ ʦʩʦʙʠ 

ʪʽʣʴʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʛʝʥʪʫ ( ʧʨʠ ʽʤʫʥʦʢʦʥʬʣʽʢʪʦʾ ʟʘ ʜʘʥʦʾ 

ʩʠʩʪʝʤʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʥʝʩʫʤʽʩʥʦʛʦ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ, ʘʙʦ ʰʪʫʯʥʦʾ 

ʽʤʫʥʽʟʘʮʽʾ).     

                ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ 

ʅʘʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʢʣʘʩʠʬʽʢʘʮʽʡ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ, ʷʢʽ 

ʩʢʣʘʣʠʩʷ ʽʩʪʦʨʠʯʥʦ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʧʨʠʧʫʱʝʥʴ. ʂʣʘʩʠʬʽʢʘʮʽʷ ɺʽʥʝʨʘ 

ʟʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚ Rh ʭʨʦʤʦʩʦʤʽ ʽʩʥʫʻ ʪʽʣʴʢʠ ʦʜʥʝ ʤʽʩʮʝ, ʷʢʝ 

ʤʦʞʝ ʙʫʪʠ ʟʘʡʥʷʪʝ ʪʽʣʴʢʠ ʦʜʥʠʤ ʽʟ ʚʦʩʴʤʠ ʘʣʝʣʝʤʣʨʬʥʠʭ ʛʝʥʽʚ. ʂʦʞʥʠʡ 

ʛʰʝʥ ʢʦʜʫʻ ʧʨʦʜʫʢʮʽʶ ʘʛʣʶʪʠʥʦʛʝʥʫ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ  ʢʦʤʧʣʝʢʩʫ 

ʘʥʪʠʛʝʥʽʚ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ɺʽʥʝʨʦʤ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʽ ʰʠʨʦʢʦ ʥʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʚʠʥʷʪʢʦʤ ʦʙʦʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʥʘ  ʧʨʝʧʘʨʘʪʽ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʘʥʪʠʨʝʟʫʩ, ʷʢʠʡ ʦʪʨʠʤʫʶʪʴ ʟ ʜʦʥʦʨʩʴʢʦʾ ʢʨʦʚʽ ʽ ʤʘʨʢʝʪʫʶʪʴ 

ʷʢ ĂRh0(D)ò. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʌʽʰʝʨʦʤ ïʈʝʡʩʦʤ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʥʘʷʚʥʦʩʪʽ 

ʚ Rh ʭʨʦʤʦʩʦʤʽ ʪʨʴʦʭ ʛʝʥʽʚ. ɼʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʰʠʨʦʢʦʛʦ  

ʝʢʩʧʝʨʪʥʠʤ ʢʦʤʽʪʝʪʦʤ ɺʆɿ. ʎʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʜʘʻ ʫʷʚʫ ʧʨʦ ʪʝ, ʷʢ ʙʫʜʝ 

ʨʝʘʛʫʚʘʪʠ ʜʘʥʠʡ ʟʽʨʝʮʴ ʝʨʠʪʨʦʮʠʪʽʚ ʟ ʤʦʥʦʩʧʝʮʠʬʽʯʥʦʶ ʘʥʪʠ ʩʠʨʦʚʘʪʢʦʶ. 

ʅʘʧʨʠʢʣʘʜ, ʩʠʨʦʚʘʪʢʘ   ʘʥʪʠ c  ʨʝʘʛʫʻ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ  ʩʧʝʮʠʬʽʯʥʦʩʪʽ cde/ 

cDE, ʘʣʝ ʥʝ ʨʝʘʛʫʻ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ ʩʧʝʮʠʬʽʯʥʦʩʪʽ CDE/CDE, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʥʝ ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 4.3.1 - ɺʠʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ ʩʠʩʪʝʤʠ 

ʈʝʟʫʩ  ʧʦ ʨʽʟʥʠʤ ʢʣʘʩʠʬʽʢʘʮʽʷʤ 
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ʇʦ ɺʽʥʝʨʫ ʇʦ ʌʽʰʝʨʫ-ʈʝʡʩʫ ʇʦ ʈʦʟʝʥʬʝʣʴʜʫ 

ɸʛʣʶʪʠʥʦʛʝʥ    ʌʘʢʪʦʨʠ 

Rh0 Rh0     hr
`     

hr`  ̀ cDe Rh: 1, 4, 5 

Rh1 Rh0     rh
`     

hr`  ̀ CDe Rh: 1, 2, 5 

Rhz Rh0     hr
`     

rh`  ̀ cDE Rh: 1, 3, 4 

rh hr
`     

hr`  ̀ Cde Rh: -1, 4, 5 

rh
` 

rh
`     

hr`  ̀ Cde Rh: -1, 2, 5 

rh`  ̀ hr
`     

rh`  ̀ cdE Rh: -1, 3, 4 

Rh2 Rh0     rh
`     

rh`  ̀ CDE Rh: 1, 2, 3 

rhy rh
`     

rh`  ̀ CdE Rh: -1, 2, 3 

 

 

ʇʽʟʥʽʰʝ, ʚ1962 ʨʦʮʽ, ʈʦʟʝʥʬʝʣʴʜʦʤ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʱʝ ʦʜʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ, ʷʢʘ ʟʘ ʡʦʛʦ ʟʘʜʫʤʦʤ ʧʦʚʠʥʥʘ ʙʫʣʘ 

ʙʫʪʠ ʚʽʣʴʥʦʶ ʚʽʜ ʪʝʦʨʽʾ ʥʘʩʣʽʜʫʚʘʥʥʷ. ʉʘʤʘ ʩʠʩʪʝʤʘ ʧʦ ʩʫʪʽ ʻ ʦʧʠʩ ʚʟʘʻʤʦʜʽʾ 

ʟʨʘʟʢʘ ʝʨʠʪʨʦʮʠʪʽʚ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʘʥʪʠ ʩʠʨʦʚʘʪʢʦʶ. ɿʛʽʜʥʦ  ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʘʥʪʠʛʝʥʠ ʤʘʶʪʴ ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʽ ʯʘʩʫ ʾʭ ʚʽʜʢʨʠʪʪʷ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʘʥʪʠʛʝʥʫ ʥʘ ʝʨʠʪʨʦʮʠʪʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ 

ʘʥʪʠʛʝʥʫ, ʘ ʚʽʜʩʫʪʥʽʩʪʴ  ʧʦʟʥʘʯʘʻʪʴʩʷ ʟʥʘʢʦʤ  ñ-ñ. ʅʘʧʨʠʢʣʘʜ, ʥʘʷʚʥʽʩʪʴ 

ʘʥʪʠʛʝʥʫ D ʧʦʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ : Rh1, ʘ ʚʽʜʩʫʪʥʽʩʪʴ ʘʥʪʠʛʝʥʫ 

ʧʦʟʥʘʯʘʻʪʴʩʷ Rh-1. ʅʘʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʘ ʩʫʯʘʩʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʩʠʩʪʝʤʠ 

ʨʝʟʫʩ: 

           ʊʘʙʣʠʮʷ 4.3.2 -  ɸʥʪʠʛʝʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʩʠʩʪʝʤʠ  ʈʝʟʫʩ 

 
ISBT ˉ 

ʘʥʪʠʛʝʥʫ 

ʉʠʤʚʦʣ 

ɸʥʪʠʛʝʥʫ 

ISBT ˉ 

ʘʥʪʠʛʝʥʫ 

ʉʠʤʚʦʣ 

ʘʥʪʠʛʝʥʫ 

ISBT ˉ 

ʘʥʪʠʛʝʥʫ 

ʉʠʤʚʦʣ 

ʘʥʪʠʛʝʥʫ 

RH1  D RH21 C
G
 RH40 Tar 

RH2 C RH22 CE RH41 Rh41 

RH3 E RH23 D
w 

RH42 Rh42 

RH4 C RH26 c-like RH43 Crawford 

RH5 E RH27 cE RH44 Now 

RH6 F RH28 hr
H
 RH45 Riv 

RH7 Ce RH29 Rh29 RH46 Sec 

RH8 C
w 

RH30 Go
a
 RH47 Dav 

RH9 C
x 

RH31 hr
b
 RH48 JAL 

RH10 V RH32 Rh32 RH49 STEM 

RH11 E
w 

RH33 Rh33 RH50 FPTT 
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RH12 G RH34 Hr
b 

RH51 MAR 

RH17 Ht0 RH35 Rh35 RH52 BARC 

RH18 Hr RH36 Be
a
 RH53 JAHK 

RH19 hr
s 

RH37 Evans RH54 DAK 

RH20 VS RH39 Rh39 RH55 LOCR 

 

 

                      ʉʪʨʫʢʪʫʨʘ ʽ ʙʽʦʭʽʤʽʯʥʘ ʧʨʠʨʦʜʘ 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʤʘʶʪʴ ʙʽʣʢʦʚʫ ʧʨʠʨʦʜʫ. ʇʽʜʪʚʝʨʜʞʝʥʥʷ 

ʮʴʦʛʦ ʬʘʢʪʫ ʻ ʨʫʡʥʫʚʘʥʥʷ ʤʦʣʝʢʫʣʠ ʘʥʪʠʛʝʥʫ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ 

ʬʝʨʤʝʥʪʘʤʠ. ɺʤʽʩʪ ʙʽʣʢʫ ʘʥʪʠʛʝʥʫ D ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʫ ʩʢʣʘʜʘʻ 

0,1%. ɹʽʣʢʠ, ʷʢ ʽ ʣʽʧʽʜʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʤʝʤʙʨʘʥʘʭ ʝʨʠʪʨʦʮʠʪʽʚ 

ʥʝʨʽʚʥʦʤʽʨʥʦ, ʘ ʩʘʤʝ ʘʥʪʠʛʝʥʥʽ ʜʽʣʷʥʢʠ ʧʦʰʠʨʝʥʽ ʥʘ ʤʝʤʙʨʘʥʽ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ. 

ɺʽʜʦʤʦ, ʱʦ ʘʥʪʠʛʝʥ D ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ï ʝʧʽʪʦʧʽʚ. 

ʅʘʩʴʦʛʦʜʥʽ ʦʧʠʩʘʥʦ ʙʽʣʴʰ ʥʽʞ 36 ʝʧʽʪʦʧʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ 

ʝʨʠʪʨʦʮʠʪʘʭ ʨʽʟʥʠʭ ʽʥʜʠʚʽʜʽʚ ʟ ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʦʶ ʧʨʠʥʘʜʥʽʩʪʶ ʟʘ D- 

ʬʘʢʪʦʨʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽ ʷʢ ʫʩʽ ʝʧʽʪʦʧʠ, ʪʘʢ ʽ ʚʽʜʩʫʪʥʽ ʜʝʷʢʠ ʟ ʥʠʭ. 

ʏʘʩʪʽʰʝ ʝʨʠʪʨʦʮʠʪʠ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʝʢʩʧʨʝʩʫʶʪʴ ʚʩʽ ʝʧʽʪʦʧʠ ʘʥʪʠʛʝʥʫ D ï 

ʥʦʨʤʘʣʴʥʠʡ ( ʧʦʚʥʠʡ) ɸʥʪʠʛʝʥ. ɽʨʠʪʨʦʮʠʪʠ, ʷʢʠ ʝʢʩʧʨʝʩʫʶʪʴ ʥʝ ʚʩʽ 

ʝʧʽʪʦʧʠ ʘʥʪʠʛʝʥʫ D, ʧʦʟʥʘʯʘʶʪʴ ʷʢ D ʚʘʨʽʘʥʪʥʠʡ (D partial - ʯʘʩʪʢʦʚʠʡ). 

ʊʨʝʙʘ ʚʽʜʨʽʟʥʷʪʠ ʧʦʥʷʪʪʷ D ʩʣʘʙʢʠʡ (D weak) ʚʽʜ D ʚʘʨʽʘʥʪʥʠʡ (D partial ), 

ʦʩʢʽʣʴʢʠ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʡʜʝʪʴʩʷ ʧʨʦ ʟʥʠʞʝʥʫ ʝʢʩʧʨʝʩʽʶ ʘʥʪʠʛʝʥʫ, ʚ 

ʜʨʫʛʦʤʫ ï ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʜʝʷʢʠʭ ʝʧʽʪʦʧʽʚ D ʘʥʪʠʛʝʥʫ ʥʘ 

ʝʨʠʪʨʦʮʠʪʽ. ʈʘʥʽʰ ʦʙʠʜʚʠ ʚʠʜʠ ʘʥʪʠʛʝʥʫ ʧʦʟʥʘʯʘʣʠʩʴ ʟʘʛʘʣʴʥʠʤ ʪʝʨʤʽʥʦʤ 

D
u
. ɺ ʥʘʰ ʯʘʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʮʽ ʘʥʪʠʛʝʥʠ ʽ ʪʝʨʤʽʥ D
u 

 ʚ  ʥʦʚʦʾ ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʾ ʙʽʣʴʰ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʈʽʟʥʦʚʠʜʠʘʥʪʠʛʝʥʫD

ʅʦʨʤʘʣʴʥʦ-ʚʠʷʚʣʝʥʠʡ

ʘʥʪʠʛʝʥD
Dʩʣʘʙʠʡ Dʚʘʨʽʘʥʪʥʠʡ

ɽʧʽʪʦʧ ɸʥʪʠʛʝʥ
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ʈʽʟʥʦʚʠʜʠʘʥʪʠʛʝʥʫD

ʅʦʨʤʘʣʴʥʦ-ʚʠʷʚʣʝʥʠʡ

ʘʥʪʠʛʝʥD
Dʩʣʘʙʠʡ Dʚʘʨʽʘʥʪʥʠʡ

ɽʧʽʪʦʧ ɸʥʪʠʛʝʥ

 

ʈʠʩʫʥʦʢ 4.3.1 ï ʈʽʟʥʦʚʠʜʠ ʘʥʪʠʛʝʥʫ D 

D  ʚʘʨʽʘʥʪʥʠʡ (D partia l) ʘʥʪʠʛʝʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ  ʥʦʨʤʘʣʴʥʦʛʦ 

ʘʥʪʠʛʝʥʫ ʷʢʽʩʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʥʘ ʨʽʚʥʽ ʝʧʽʪʦʧʽʚ. ʉʘʤʝ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʝʚʥʠʭ ʝʧʽʪʦʧʽʚ ʚ ʘʥʪʠʛʝʥʥʽʡ ʩʪʨʫʢʪʫʨʽ ʝʨʠʪʨʦʮʠʪʫ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʽʘʥʪʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴ ʩ 

ʚʘʨʽʘʥʪʠ DII   ʽ DIII , ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʝʧʽʪʦʧʽʚ D ʘʥʪʠʛʝʥʫ. ɺʩʴʦʛʦ 

ʦʧʠʩʘʥʦ 13 ʪʠʧʽʚ ʚʘʨʽʘʥʪʥʠʭ ʘʥʪʠʛʝʥʽʚ: DII ; DIIIa ; DIIIb ; DIVa; DIVb ; 

DVa; DVI ; DVII ; DBT; DFR; RoHar; DHmi  ; DHmii .  

 ʅʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʦʧʽʚ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ ʘʥʪʠʛʝʥʫ D: 

DVI ; DBT; DFR.  ɺ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ  ʫ ʽʥʜʠʚʽʜʽʚ ʟ ʚʘʨʽʘʥʪʥʠʤ ʬʝʥʦʪʠʧʦʤ D  

ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʟʫʩ-ʧʨʠʥʘʜʥʦʩʪʽ ʫ ʟʚô̫ ʟʢʫ  

ʚʽʜʩʫʪʥʽʩʪʶ ʜʝʷʢʠʭ ʝʧʠʪʦʧʽʚ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʪʘʢʠʭ- ʚʠʧʘʜʢʘʭ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʥʪʠʛʝʥʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ  ʘʥʪʠ-D 

ʩʠʨʦʚʘʪʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ, ʦʩʢʽʣʴʢʠ 

ʩʠʨʦʚʘʪʢʦʚʽ ʪʝʩʪ-ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʝʧʽʪʦʧʽʚ, ʘ ʤʦʥʦʢʣʦʥʘʣʴʥʽ 

ʘʥʪʠʪʽʣʘ ʻ ʚʫʟʴʢʦ ʩʧʝʮʠʬʽʯʥʠʤʠ ʽ ʥʝ ʚʠʷʚʣʷʶʪʴ ʧʝʚʥʽ ʝʧʽʪʦʧʠ. ʅʘʧʨʠʢʣʘʜ,  

ʝʨʠʪʨʦʮʠʪʠ ʟ DVI  ʚʘʨʽʘʥʪʦʤ ʘʥʪʠʛʝʥʫ ʥʝ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʙʽʣʴʰʽʩʪʶ ʟʨʘʟʢʽʚ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ IgM ʘʥʪʠ-D ʘʥʪʠʪʽʣ, ʙʦ ʥʝ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʧʽʪʦʧʘ ʽ 

ʧʦʚʠʥʥʽ  ʜʦʜʘʪʢʦʚʦ ʪʝʩʪʫʚʘʪʠʩʷ  ʘʥʪʠ- D IgG ʮʦʣʽʢʣʦʥʘʤʠ. ʊʝʦʨʝʪʠʯʥʦ 
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ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʩʦʙʠ ʟ D- ʚʘʨʽʘʥʪʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ 

ʘʥʪʠʪʽʣʘ ʜʦ ʚʽʜʩʫʪʥʽʭ ʝʧʽʪʦʧʽʚ, ʪʦʤʫ,  ʚ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʪʘʢʠʤ ʨʝʮʠʧʽʻʥʪʘʤ 

ʧʨʠʡʥʷʪʦ ʧʨʦʚʦʜʠʪʠ ʛʝʤʦʪʨʘʥʩʬʫʟʽʾ ʨʝʟʫʩ ʥʝʛʘʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ ʢʨʦʚʽ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ D- ʚʘʨʽʘʥʪʥʦʛʦ ʘʥʪʠʛʝʥʫ, D ʩʣʘʙʢʠʡ (D weak) ʘʥʪʠʛʝʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ  ʢʽʣʴʢʽʩʥʦ ʟʥʠʞʝʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʚ 

3-10 ʨʘʟʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʢʦʚʦʛʦ ʟʘʢʣʶʯʝʥʥʷ ʚʽʜʥʦʩʥʦ ʨʝʟʫʩ-

ʥʝʛʘʪʠʚʥʦʾ ʧʨʠʥʘʜʥʦʩʪʽ  ʢʨʦʚʽ ʽʥʜʠʚʽʜʫ. ʆʩʦʙʠ ʟ ʘʥʪʠʛʝʥʦʤ D ʩʣʘʙʢʠʤ ʥʝ 

ʟʜʘʪʥʽ ʧʨʦʜʫʢʫʚʘʪʠ ʘʥʪʠ-D ʘʥʪʠʪʽʣʘ. ʆʩʦʙʠ ʟ ʪʘʢʠʤ ʬʝʥʦʪʠʧʦʤ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚʚʘʞʘʶʪʴʩʷ ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʠʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʜʦʥʦʨʠ 

ʚʦʥʠ ʯʠ ʨʝʮʠʧʽʻʥʪʠ. ɺʽʜʥʦʩʥʦ ʽʤʫʥʦʛʝʥʥʦʩʪʽ D ʚʘʨʽʘʥʪʥʦʛʦ (D partia l) ʽ D 

ʩʣʘʙʢʦʛʦ (D weak) ʘʥʪʠʛʝʥʽʚ ʯʽʪʢʠʭ ʜʘʥʠʭ ʥʝʤʘʻ. ʆʜʥʘʢ, ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʤʦʞʣʠʚʦʾ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʜʦ ʘʥʪʠʛʝʥʘ D ʧʨʠ ʥʦʩʽʡʩʪʚʽ ʚ 

ʬʝʥʦʪʠʧʽ D ʩʣʘʙʢʦʛʦ ʘʥʪʠʛʝʥʫ ʢʨʦʚ ʜʦʥʦʨʘ ʚʚʘʞʘʻʪʴʩʷ ʨʝʟʫʩ-

ʧʦʟʠʪʠʚʥʦʶ, ʢʨʦʚ ʨʝʮʠʧʽʻʥʪʘ ʚʚʘʞʘʻʪʴʩʷ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʦʶ. 

 ʉʠʩʪʝʤʘ ʨʝʟʫʩ ʚʤʽʱʫʻ ʚ ʩʝʙʝ  ʪʘʢʦʞ ʮʽʣʠʡ ʨʷʜ ʽʥʰʠʭ ʘʣʝʣʝʡ, ʷʢʽ  

ʧʦʚôʷʟʘʥʽ ʟʽ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʉʩ ʽ ɽʝ, ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʧʦʰʠʨʝʥʽʩʪʴ, ʘ ʪʦʤʫ ʽ 

ʥʝʚʝʣʠʢʝ ʪʨʘʥʬʫʟʽʡʥʝ ʟʥʘʯʝʥʥʷ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʡ C
w
, ʷʢʠʡ ʤʘʻ 

ʩʪʨʫʢʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʘʥʪʠʛʝʥʫ C ʩʠʩʪʝʤʠ ʨʝʟʫʩ. ɼʦʢʘʟʦʤ ʻ ʧʨʦʜʫʢʮʽʷ  

ʘʥʪʠ C
w
 ʘʥʪʠʪʽʣ ʫ  ʉ ïʧʦʟʠʪʠʚʥʠʭ ʦʩʽʙ. ɼʣʷ  ʜʘʥʦʛʦ ʘʥʪʠʛʝʥʫ ʚʣʘʩʪʠʚʠʡ 

ʤʦʟʘʾʮʠʟʤ ï ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʪʝʟʫ ʦʜʥʦʯʘʩʥʦ ʟ ʘʥʪʠʛʝʥʘʤʠ ʉ ʽ ʩ. ʊʦʜʽ ʬʝʥʦʪʠʧ 

ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ ʉ+, ʩ+, C
w+

.  ʊʘʢʠʡ ʞʝ ʤʦʟʘʾʮʠʟʤ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʽ ʜʣʷ 

ʽʥʰʠʭ ʨʽʜʢʠʭ ʘʥʪʠʛʝʥʽʚ D
w
, E

w
,  E

t
, ʪʘ e

s 
 ʘʥʪʠʛʝʥʫ. ɺ 1958 ʨʦʮʽ ʙʫʚ ʚʽʜʢʨʠʪʠʡ 

ʘʥʪʠʛʝʥ G ʷʢʠʡ ʧʨʠʩʫʪʥʽʡ ʤʘʡʞʝ ʥʘ ʚʩʽʭ ʝʨʠʪʨʦʮʠʪʘʭ ʟ ʬʝʥʦʪʠʧʦʤ D ʽ C. 

ʊʘʢʘ ʧʨʠʩʫʪʥʽʩʪʴ ʘʥʪʠʛʝʥʫ G ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ D- ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʧʦʷʩʥʶʻ, 

ʯʦʤʫ ʧʨʠ ʽʤʫʥʽʟʘʮʽʾ D+ ʝʨʠʪʨʦʮʠʪʘʤʠ rh-ʥʝʛʘʪʠʚʥʠʭ ʦʩʽʙ ʾʭ ʩʠʨʦʚʘʪʢʘ 

ʚʟʘʻʤʦʜʽʻ ʟ ʉ+ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʠʣʢʦʚʦʛʦ ʚʠʩʥʦʚʢʫ 

ʚʽʜʥʦʩʥʦ ʥʘʷʚʥʦʩʪʽ ʘʥʪʠ-ʉ ʘʥʪʠʪʽʣ. ɸʥʪʠʛʝʥ G ʻ ʽʤʫʥʦʛʝʥʥʠʤ ʽ ʧʨʠʙʣʠʟʥʦ 
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30% ʩʠʨʦʚʘʪʦʢ ʘʥʪʠ- D  ʽ 100% ʩʠʨʦʚʘʪʦʢ ʘʥʪʠ DC ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʦ 

ʘʥʪʠ G ʘʥʪʠʪʽʣʘ. 

                         ɻʝʥʝʪʠʢʘ ʩʠʩʪʝʤʠ ʨʝʟʫʩ 

ɻʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʜʚʦʭ ʛʝʥʽʚ: RHD   ʽ  RHCE, ʷʢʽ ʚʽʜʧʦʚʽʜʥʽ ʟʘ ʧʨʦʜʫʢʮʽʶ ʚʩʽʭ 

ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʽʩʪʽ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ 

ʨʝʟʫʩ ʧʦʷʩʥʶʻʪʴʩʷ ʤʫʪʘʮʽʷʤʠ ʚ ʛʝʥʘʭ.  

ɻʝʥ RHD ʢʦʥʪʨʦʣʶʻ ʧʨʦʜʫʢʮʽʶ ʘʥʪʠʛʝʥʘ D, ʛʝʥ RHCE ʘʥʪʠʛʝʥʽʚ ʉ, 

ʩ, E, e.  ʅʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽʩʥʫʚʘʥʥʷ ʘʥʪʠʛʝʥʘ d, ʪʦʤʫ ʱʦ ʥʝ ʟʥʘʡʜʝʥʦ ʛʝʥ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʠʥʪʝʟ ʜʘʥʦʛʦ ʘʥʪʠʛʝʥʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚ 

ʽʤʫʥʦʛʝʥʝʪʠʮʽ (ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʾ) ʩʠʤʚʦʣ d ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʥʷ 

ʬʘʢʪʫ ʚʽʜʩʫʪʥʦʩʪʽ ʘʥʪʠʛʝʥʘ D ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʧʨʠ ʦʧʠʩʫ ʬʝʥʦʪʠʧʽʚ. ʆʩʦʙʠ ʟ 

ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʦʶ ʧʨʠʥʘʜʥʽʩʪʶ  ʢʨʦʚʽ ʤʘʶʪʴ ʜʚʘ ʛʝʥʠ RHD   ʽ  RHCE, 

ʦʩʦʙʠ ʟ ʨʝʟʫʩ- ʥʝʛʘʪʠʚʥʦʶ ʧʨʠʥʘʜʥʽʩʪʶ ʢʨʦʚʽ ʤʘʶʪʴ ʦʜʠʥ ʛʝʥ RHCE. 
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Rhʛʝʥʠʫʦʩʽʙʟʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʦʶʨ̔ʝʟʫʩ-ʥʝʛʘʪʠʚʥʦʶʥʘʣʝʞʥʽʩʪʶ

Rh- ʧʦʟʠʪʠʚʥʠʡ Rh- ʥʝʛʘʪʠʚʥʠʡ

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Rh-D ʛʝʥ

Rh-CE ʛʝʥ

Rh-D ʛʝʥ

D-ʧʨʦʪʝʽʥ

ʉʉ-Ee ʧʨʦʪʝʽʥ ʉʉ-Ee ʧʨʦʪʝʽʥ

Rh-CE ʛʝʥ

ʽʥʪʨʦʥ ʝʢʟʦʥ

 

ʈʠʩʫʥʦʢ 4.3.2 - ʉʪʨʫʢʪʫʨʘ Rh ʛʝʥʽʚ ʫ ʦʩʽʙ ʟ ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʦʶ ʽ ʨʝʟʫʩ-

ʥʝʛʘʪʠʚʥʦʶ ʧʨʠʥʘʜʥʽʩʪʶ 

 

ɻʝʥʦʪʠʧ ʽʥʜʠʚʽʜʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʛʘʧʣʦʪʠʧʽʚ (ʛʘʧʣʦʪʠʧ- ʢʦʤʧʣʝʢʩ 

ʛʝʥʽʚ ʥʘ ʦʜʥʽʡ ʭʨʦʤʦʩʦʤʽ, ʷʢʠʡ ʥʘʩʣʽʜʫʻʪʴʩʷ ʨʘʟʦʤ) ʘʙʦ ʛʝʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, 

ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʩʧʘʜʢʦʚʦ: ʦʜʠʥ ʚʽʜ ʤʘʪʝʨʽ, ʽʥʰʠʡ ïʚʽʜ ʙʘʪʴʢʘ. ʂʦʞʥʠʡ 

ʛʘʧʣʦʪʠʧ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ  ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ: D, ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ D; 

ʉ ʘʙʦ ʩ; E, ʘʙʦ e ʚ ʨʽʟʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ. 
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ʋʩʧʘʜʢʫʚʘʥʷʘʥʪʠʛʝʥʫD

D/d D/d

ddDdDD

ʄʘʪʠRh+ ɹʘʪʴʢʦRh+

DD=Rh ʧʦʟʠʪʠʚʥʠʡ

Dd=Rh ʧʦʟʠʪʠʚʥʠʡ

Dd=Rh ʥʝʛʘʪʠʚʥʠʡ

ɼʠʪʠʥʘ

 

ʈʠʩʫʥʦʢ 4.3.3 ï ʋʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʦʪʠʧʫ D 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʥʦʩʽʡʩʪʚʽ ʚ ʬʝʥʦʪʠʧʽ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ D/ d ʫ 

ʙʘʪɹʢʽʚ,  ʪʦʙʪʦ, ʷʢʽ ʤʘʶʪʴ ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʫ ʧʨʠʥʘʜʥʽʩʪʴ ʢʨʦʚʽ ʤʦʞʝ 

ʥʘʨʦʜʠʪʠʩʴ ʜʠʪʠʥʘ, ʷʢʘ ʤʘʻ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʫ ʧʨʠʥʘʜʥʽʩʪʴ ʢʨʦʚʽ. 

ʋʩʧʘʜʢʫʚʘʥʷʘʥʪʠʛʝʥʫD

D/d D/d

ddDdDD

ʄʘʪʠRh+ ɹʘʪʴʢʦRh+

DD=Rh ʧʦʟʠʪʠʚʥʠʡ

Dd=Rh ʧʦʟʠʪʠʚʥʠʡ

Dd=Rh ʥʝʛʘʪʠʚʥʠʡ

ɼʠʪʠʥʘ

          ʂʽʣʴʢʽʩʪʴ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ 

ʣʶʜʠʥʠ ʤʘʻ ʚʝʣʠʢʠʡ ʜʽʘʧʘʟʦʥ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʦʪʠʧʫ. ɼʣʷ ʘʥʪʠʛʝʥʘ D ʮʝʡ 

ʜʽʘʧʘʟʦʥ ʩʢʣʘʜʘʻ ʚʽʜ 10000 ʜʦ 200000; ʜʣʷ ʘʥʪʠʛʝʥʘ ʉ  -ʚʽʜ 21500 ʜʦ 56500; 

ʜʣʷ ʘʥʪʠʛʝʥʘ E ï ʚʽʜ 450 ʜʦ 25000; ʜʣʷ ʘʥʪʠʛʝʥʘ  ʩ ï 37000 ʜʦ 85000; ʜʣʷ 

ʘʥʪʠʛʝʥʘ e ï  ʚʽʜ 13500 ʜʦ 24500. ʂʽʣʴʢʽʩʪʴ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʜʣʷ 

ʘʥʪʠʛʝʥʘ D ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʝʥʦʪʠʧʫ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ. 

ɿʥʠʞʝʥʥʷ ʢʽʣʴʢʽʩʪʽ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ D ʚʽʜ 30000 ʜʦ 10000 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʩʣʽʜʫʶʯʦʤʫ ʧʦʨʷʜʢʫ: 

DcE/DcE >DCe/DcE>Dce/Dce>DCe/DCe>DcE/dce>DCe/dce. 
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ʏʠʤ ʙʽʣʴʰʝ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ, ʪʠʤ ʙʽʣʴʰʫ 

ʘʛʣʶʪʠʥʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʚʦʥʠ ʤʘʶʪʴ, ʪʠʤ ʣʝʛʰʝ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʟʘ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ. 

                    

 

 

    ɸʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ. 

 

ɸʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʠʢʣʶʯʥʦ 

ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ ʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʷʢ ʥʘʩʣʽʜʦʢ ʥʝʩʫʤʽʩʥʠʭ ʟʘ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʝʨʠʪʨʦʮʠʪʽʚ  ʧʘʨ ʜʦʥʦʨ-ʨʝʮʠʧʽʻʥʪ ʧʨʠ ʛʝʤʦʪʨʘʥʩʬʫʟʽʷʭ, 

ʘʙʦ ʧʨʠ ʚʤʫʥʦʢʦʥʬʣʽʢʪʥʠʭ ʚʘʛʽʪʥʦʩʪʷʭ ʧʨʠ ʥʝʩʫʤʽʩʥʦʩʪʽ ʟʘ ʘʥʪʠʛʝʥʘʤʠ  

ʨʝʟʫʩ ʚ ʩʠʩʪʝʤʽ ʤʘʪʠ ï ʧʣʽʜ. ʗʢ ʧʨʘʚʠʣʦ, ʘʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʨʝʟʫʩ ʻ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʘʤʠ ʢʣʘʩʫ G. ʆʩʢʽʣʴʢʠ ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ 

ʩʝʨʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜ ʧʨʠʨʦʜʥʽʭ ʪʠʤ, ʱʦ ʾʭ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʦʧʪʠʤʫʤ 

ʜʦʨʽʚʥʶʻ ʪʝʤʧʝʨʘʪʫʨʽ ʪʽʣʘ, ʘʥʪʠ ʨʝʟʫʩ ʘʥʪʠʪʽʣʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʝʧʣʦʚʽ 

ʘʥʪʠʪʽʣʘ. ɿʘ ʩʝʨʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʘʥʪʠʨʝʟʫʩ ʘʥʪʠʪʽʣʘ ʻ 

ʥʝʧʦʚʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ, ʪʦʙʪʦ, ʤʘʪʴ ʟʜʽʙʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʘʛʣʶʪʠʥʘʮʽʶ ʣʠʰʝ 

ʚ ʧʝʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ  ( ʩʠʨʦʚʘʪʢʘ, ʧʣʘʟʤʘ, ʘʣʴʙʫʤʽʥ, ʩʽʢ ʘʢʘʮʽʾ, ʜʝʢʩʪʨʘʥ, 

ʞʝʣʘʪʠʥ). ʋ ʩʦʣʝʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʽ ʘʥʪʠʪʽʣʘ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ, 

ʘʣʝ ʥʝ ʚʠʢʣʠʢʶʪʴ ʾʭ ʘʛʣʶʪʠʥʘʮʽʾ (ʩʝʥʩʠʙʽʣʽʟʫʶʪʴ ʝʨʠʪʨʦʮʠʪʠ). ʉʘʤʫ 

ʘʛʣʶʪʠʥʘʮʽʶ ʚʦʥʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠ ʫʤʦʚʽ ʦʙʨʦʙʢʠ ʝʨʠʪʨʦʮʠʪʽʚ 

ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ. ɿʘ ʤʝʭʘʥʽʟʤʦʤ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʘʥʪʠʛʝʥʘʤʠ 

ʘʥʪʠ-ʨʝʟʫʩ ʘʥʪʠʪʽʣʘ ʻ ʘʛʣʶʪʠʥʽʥʘʤʠ. ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʘʣʦʘʥʪʠʪʽʣ ʜʦ 

ʘʥʪʠʛʝʥʽʚ  ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʘʥʪʠʛʫʥʽʚ ʽ 

ʧʦʰʠʨʝʥʽʩʪʶ ʾʭ ʚ ʧʦʧʫʣʷʮʽʾ. ʏʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴʩʷ ʘʥʪʠʪʽʣʘ ʘʥʪʠ D 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ.  ɿʘ ʽʤʫʥʦʛʝʥʥʽʩʪʶ ʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʨʦʟʪʘʰʦʚʘʥʽ 

ʩʣʽʜʫʶʯʠʤ ʯʠʥʦʤ: D>c>E>C>e.   ɭ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʥʷ 
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ʘʥʪʠʪʽʣ ʘʥʪʠ ʨʝʟʫʩ ʚʽʜʥʦʩʥʦ ʧʝʚʥʠʭ ʩʫʙʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʊʘʢ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʘʥʪʠʪʽʣʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘʤʠ ʩʫʙʢʣʘʩʽʚ IgG1  ̔  IgG3, 

ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʽ ʽʜʝʥʪʠʬʽʢʫʪʴʩʷ ʧʨʠ ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʠʭ ʚʘʛʽʪʥʦʩʪʷʭ ʽ 

ʚʠʢʣʠʢʘʶʪʴ ʛʝʤʦʣʽʪʠʯʥʫ ʭʚʦʨʦʙʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʥʪʠʪʽʣʘ ʩʫʙʢʣʘʩʽʚ IgG2  ̔ IgG4. ɯʥʦʜʽ ʫ ʦʩʽʙ, ʷʢʽ ʥʝ ʤʘʣʠ ʚ 

ʘʥʘʤʥʝʟʫ ʛʝʤʦʪʨʘʥʩʬʫʟʽʡ, ʘʙʦ ʚʘʛʽʪʥʦʩʪʝʡ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢ 

ʟʚʘʥʽ,òʥʘʪʫʨʘʣʴʥʽò ʘʥʪʠʪʽʣʘ, ʷʢʽ ʤʘʶʩʷ  ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʘʥʪʠ- E, ʘʙʦ ʘʥʪʠ- 

C
w
 ʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʄ ʽ ʯʘʩʪʢʦʚʦ G. ɼʘʥʽ ʘʥʪʠʪʽʣʘ 

ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠʩʴ ʪʘʢʦʞ  ʫ ʭʚʦʨʠʭ ʥʘ ʘʫʪʦʽʤʫʥʥʫ ʛʝʤʦʣʠʪʠʯʥʫ ʘʥʝʤʽʶ, 

ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʪʝʧʣʦʚʠʤʠ ʘʥʪʠʪʽʣʘʤʠ. 

               4.4      ɺʠʟʥʘʯʝʥʥʷ ʨʝʟʫʩ-ʥʘʣʝʞʥʦʩʪʽ ʢʨʦʚ̔ 

ʅʘ ʝʨʠʪʨʦʮʠʪʘʭ ʣʶʜʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧô̫ ʪʴ ʦʩʥʦʘʥʠʭ ʘʥʪʠʛʝʥʽʚ  

ʩʠʩʪʝʤʠ ʨʝʟʫʩ (D, ʉ, ʩ, ɽ, ʝ), ʟ ʷʢʠʭ ʥʘʡʙʽʣʴʰʫ ʽʤʫʥʦʛʝʥʥʽʩʪʴ ʤʘʻ ʘʥʪʠʛʝʥ D 

(Rh
0
(D)). ʅʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʮʴʦʛʦ ʘʥʪʠʛʝʥʫ ʚʠʟʥʘʯʘʻ ʨʝʟʫʩ-ʥʘʣʝʞʥʽʩʪʴ 

ʢʨʦʚʽ, ʦʩʦʙʠ,  ʢʨʦʚ ʷʢʠʭ  ʤʽʩʪʠʪʴ D-ʘʥʪʠʛʝʥ, ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʨʝʟʫʩ-

ʧʦʟʠʪʠʚʥʠʭ ʥʦʩʽʾʚ, ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʽ ʦʩʦʙʠ ʥʝ ʤʘʶʪʴ  D-ʘʥʪʠʛʝʥʫ. 

ɯʤʫʥʦʛʝʥʥʽʩʪʴ ʽʥʰʠʭ (ʤʽʥʦʨʥʠʭ) ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʟʥʘʯʥʦ ʥʠʞʯʘ ʽ 

ʟʥʠʞʫʻʪʴʩʷ ʚ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ: ʩ>E>C>e. ɺʠʟʥʘʯʝʥʥʷ ʤʽʥʦʨʥʠʭ ʘʥʪʠʛʝʥʽʚ 

ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʽʜʙʦʨʽ ʢʨʦʚʽ ʜʣʷ ʙʘʛʘʪʦ 

ʯʠʩʝʣʴʥʠʭ ʪʨʘʥʩʬʫʟʽʡ, ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʨʝʮʠʧʽʻʥʪʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ ʩʠʩʪʝʤʠ ʨʝʟʫʩ, ʘ ʪʘʢʦʞ ʫ ʞʽʥʦʢ ʜʽʪʦʨʦʜʥʦʛʦ 

ʚʽʢʫ. 

ɸʥʪʠʛʝʥ D ʤʘʻ ʩʣʘʙʢʽ ʚʘʨʽʘʥʪʠ, ʦʙô̒ ʜʥʘʥʥʽ ʚ ʛʨʫʧʧʫ Dweek (D
u
). 

ʅʦʩʽʾʚ ʘʥʪʠʛʝʥʽʚ ʛʨʫʧʠ D
u
 ʙʽʣʷ 1% ʧʦʧʫʣʷʮʽʾ. ɽʨʠʪʨʦʮʠʪʠ D

u
 ʤʘʡʞʝ ʥʝ  

ʘʛʣʶʪʠʥʫʶʪʩɹʷ ʧʦʚʥʠʤʠ ʘʥʪʠ-ʨʝʟʫʩ ʘʥʪʠʪʣ̔ʘʤʠ ʚ ʨʝʘʢʮʽʾ ʧʨʷʤʦʾ ʘʛʣʶʪʠʥʘʮʽʾ. 

ɼʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʧʦʚʥʽ ʘʥʪʠ-ʨʝʟʫʩ ʘʥʪʠʪʣ̔ʘ ʚ 

ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟ ʘʥʪʠʛʣʦʙʫʣʥ̔ʦʚʠʤ ʨʝʘʛʝʥʪʦʤ (ʥʝʧʨʷʤʘ ʧʨʦʙʘ ʂʫʤʙʩʘ). 
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 ɹʽʣʴʰʽʩʪʴ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʠʭ ʦʩʽʙ ʤʘʶʪʴ ʬʝʥʦʪʠʧ dce, ʦʜʥʘʢ 2-5% ʦʩʽʙ, 

ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʘʥʪʠʛʝʥʫ D ʽ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʠʭ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ, 

ʤʘʶʪʴ ʬʝʥʦʪʠʧ dCe ʘʙʦ dcE. ʊʘʢʠ ̔ʝʨʠʪʨʦʮʠʪʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ ʧʨʠ ʧʝʨʝʣʠʚʘʥʥʽ ʾʭ ʨʝʮʠʧʽʥ̒ʪʘʤ ʟ ʛʨʫʧʦ ʁ dce, ʪʦʤʫ  

ʨʝʢʦʤʝʥʜʫ̒ʪɹʩʷ ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʢʨʦʚ ̔ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʠʭ ʜʦʥʦʨʚ̔ ʟ 

ʘʥʪʠ-ʉ ̔ ʘʥʪʠ-ɽ ʨʝʘʛʝʥʪʘʤʠ. 

 ʈʝʟʫʩ-ʥʘʣʝʞʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʚ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʰʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʨʝʘʛʝʥʪʽʚ ʘʙʦ ʽʟʦʽʤʫʥʥʠʭ ʘʥʪʠʨʝʟʫʩʥʠʭ 

ʩʠʨʦʚʘʪʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ Rh(D)-aʥʪʠʛʝʥʫ ʚ ʨʝʘʢʮʽʾ ʧʨʷʤʦʾ 

ʘʛʣʶʪʠʥʘʮʽʾ (ʥʘ ʧʣʦʱʠʥʽ ʽ ʚ ʧʨʦʙʽʨʦʯʥʦʤʫ ʪʝʩʪʽ; ʚ ʩʦʣʴʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ; ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ; ʟ 

ʝʨʠʪʨʦʮʠʪʘʤʠ, ʦʙʨʦʙʣʝʥʠʤʠ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ) ʘʙʦ ʚ 

ʥʝʧʨʷʤʦʤʫ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʤʫ ʪʝʩʪʽ (ʥʝʧʨʷʤʘ ʧʨʦʙʘ ʂʫʤʙʩʘ). 

 ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ  ʢʣʘʩʫ ʘʥʪʠʪʣ̔ ʚ ʨʝʘʛʝʥʪʽ. ʗʢʱʦ ʚ 

ʨʝʘʛʝʥʪʽ ʧʨʠʩʫʪʥʽ ʧʦʚʥʽ ʘʥʪʠʪʽʣʘ (ʢʣʘʩʫ IgM), ʪʦ ʨʝʘʛʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʩ-ʬʘʢʪʦʨʫ ʤʝʪʦʜʦʤ ʧʨʷʤʦ ʾ ʘʛʣʶʪʠʥʘʮʽʾ ʚ ʩʦʣʴʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ.  ʗʢʱʦ ʚ ʨʝʘʛʝʥʪʽ ʤʽʩʪʷʪʴʩʷ ʥʝʧʦʚʥʽ ʘʥʪʠʪʣ̔ʘ (ʢʣʘʩʫ IgG), ʪʦ ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʧʽʜʩʠʣʶʚʘʯʽʚ (ʘʣʴʙʫʤʥ̔ʘ, ʞʝʣʘʪʠʥʠ ʪʘ ʽʥ.), ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʦʙʨʦʙʣʝʥʠʤʠ 

ʧʨʦʪʝʦʣʪ̔ʠʯʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ, ʚ ʥʝʧʨʷʤʦʤʫ ʘʥʪʠʛʣʦʙʫʣʥ̔ʦʚʦʤʫ ʪʝʩʪʽ . 

 ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʪʘʥʜʘʨʪʥʽ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ 

ʩʠʩʪʝʤʦʶ ʨʝʟʫʩ: 

¶ ʨʝʘʢʮʽʷ ʧʨʷʤʦʾ ʘʛʣʶʪʠʥʘʮʽʾ ʟ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʘʥʪʠ-D;  

¶ ʨʝʘʢʮʽʷ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-ʨʝʟʫʩ (D);  

¶ ʨʝʘʢʮʽʷ ʢʦʥʛʣʶʪʠʥʘʮʽʾ ʟ 10% ʨʦʟʯʠʥʦʤ ʞʝʣʘʪʠʥʫ;  

¶ ʥʝʧʨʷʤʠʡ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʠʡ ʪʝʩʪ;  
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¶ ʛʝʣʝʚʠʡ ʪʝʩʪ.  

 

ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʠʛʝʥʽʚ D ʩʠʩʪʝʤʠ Rhesus ʤʦʥʦʢʣʦʥʘʣʴʥʠʤ 

ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-D IgM. 

ɺʠʟʥʘʯʝʥʥʷ D ʘʥʪʠʛʝʥʫ ʝʨʠʪʨʦʮʠʪʽʚ ʤʦʞʣʠʚʦ ʚ ʙʫʜʴï̫ ʢʠʭ 

ʤʦʜʠʬʽʢʘʮʽʷʭ ʧʨʷʤʦʾ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ: ʚ ʧʨʦʙʽʨʢʘʭ, ʥʘ ʧʣʦʱʠʥʽ, ʚ 

ʤʽʢʨʦʧʣʘʪʽ. 

ʊʝʩʪ ʚ ʧʨʦʙʽʨʢʘʭ 

ʆʜʥʫ ʢʨʘʧʣʶ (50ʤʢʣ) 3-5% ʟʘʚʠʩʫ ʝʨʠʪʨʦʮʠʪʽʚ ʟʤʽʰʫʶʪʴ ʟ 2 ʢʨʘʧʣʷʤʠ 

(100ʤʢʣ) ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʨʝʘʛʝʥʪʫ ʘʥʪʠ-D IgM. ʇʨʦʙʽʨʢʫ ʩʪʨʫʰʫʶʪʴ ʜʦ 

ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʘʥʥʷ. ɸ ʧʦʪʽʤ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʧʨʠ 1000 ʦʙʝʨʪʽʚ ʥʘ ʭʚʠʣʠʥʫ 

20-60 ʩʝʢʫʥʜ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʷ (ʧʝʨʝʜ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ) ʽʥʢʫʙʘʮʽʷ 

ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʘʙʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ. 

ʆʙʝʨʝʞʥʦ ʩʪʨʫʰʫʶʪʴ ʦʩʘʜ ʚ ʧʨʦʙʽʨʮʽ. ʋ ʨʘʟʽ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʦʩʘʜ 

ʝʨʠʪʨʦʮʠʪʽʚ ʣʝʛʢʦ ʨʦʟʙʠʚʘʻʪʴʩʷ, ʩʪʚʦʨʶʶʯʠ ʛʦʤʦʛʝʥʥʫ ʥʝʧʨʦʟʦʨʫ ʩʫʩʧʝʥʟʽʶ. 

ʗʢʱʦ ʨʝʟʫʣʴʪʘʪ ʧʦʟʠʪʠʚʥʠʡ. ʆʩʘʜ ʥʝ ʨʦʟʙʠʚʘʻʪʴʩʷ ʟʘʣʠʰʘʶʯʠʩʴ ʫ 

ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʝʣʠʢʠʭ ʘʛʣʶʪʠʥʘʪʽʚ ʥʘ ʪʣʽ ʧʨʦʟʦʨʦʾ ʨʽʜʠʥʠ. 

ʊʝʩʪ ʥʘ ʧʣʦʱʠʥʽ 

ʅʘ ʧʣʘʩʪʠʥʢʫ ʟ ʧʦʚʝʨʭʥʝʶ, ʷʢʘ ʟʤʦʯʫʻʪʴʩʷ, ʥʘʥʦʩʷʪʴ 2 ʢʨʘʧʣʽ (100ʤʢʣ) 

ʨʝʘʛʝʥʪʫ ʘʥʪʠ-D IgM. ʇʦʨʫʯ ʧʦʤʽʱʫʶʪʴ ʢʨʘʧʣʶ (50ʤʢʣ) ʢʨʦʚʽ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʪʘ ʟʤʽʰʫʶʪʴ ʩʢʣʷʥʦʶ ʧʘʣʠʯʢʦʶ ʟ ʨʝʘʛʝʥʪʦʤ.  

ʈʝʘʢʮʽʷ ʘʛʣʶʪʠʥʘʮʽʾ ʧʦʯʠʥʘʻ ʨʦʟʚʠʚʘʪʠʩʷ ʯʝʨʝʟ 30 ʩʝʢʫʥʜ ʧʨʠ 

ʩʣʘʙʢʦʤʫ ʧʦʭʠʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʢʠ, ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ ʘʛʣʶʪʠʥʘʮʽʷ ʥʘʩʪʫʧʘʻ ʯʝʨʝʟ 

60 ʩʝʢʫʥʜ.. ʈʝʟʫʣʴʪʘʪʠ ʘʛʣʶʪʠʥʘʮʽʾ ʧʽʜʣʷʛʘʶʪʴ ʦʙʣʽʢʫ ʯʝʨʝʟ 5 ʭʚʠʣʠʥ. ʊʦʤʫ 

ʱʦ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʷʢʽ ʥʝʩʫʪʴ ʩʣʘʙʢʠʡ D
u
 ʘʥʪʠʛʝʥ, ʨʝʘʢʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʚʽʣʴʥʽʰʝ. 

ʊʝʩʪ ʚ ʤʽʢʨʦʧʣʘʪʽ 
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ʋ ʣʫʥʢʫ ʢʨʫʛʣʦʜʦʥʥʦʾ ʤʽʢʨʦʧʣʘʪʠ ʚʥʦʩʷʪʴ 1 ʢʨʘʧʣʶ (5 ʤʢʣ) ʨʝʘʛʝʥʪʫ 

ʘʥʪʠ-D IgM ʪʘ 1 ʢʨʘʧʣʶ (5ʤʢʣ) 2% ʟʘʚʠʩʫ ʝʨʠʪʨʦʮʠʪʽʚ. ʑʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. 

ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʧʨʠ 1000 ʦʙʝʨʪʽʚ ʥʘ ʭʚʠʣʠʥʫ 20-60 ʩʝʢʫʥʜ, ʘʙʦ ʧʦʧʝʨʝʜʥʴʦ 

ʽʥʢʫʙʫʶʪʴ 30 ʭʚʠʣʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 20Áʉ ʜʦ 27Áʉ. 

ʂʦʥʪʨʦʣʴ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʨʝʘʛʝʥʪʫ 

ɼʦ ʢʦʥʪʨʦʣʶ ʩʧʝʮʠʬʽʯʥʦʾ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ) ʜʦ ʢʦʞʥʦʾ ʩʝʨʽʾ ʝʨʠʪʨʦʮʠʪʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʷ, 

ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʘʪʠ ʩʪʘʥʜʘʨʪʥʽ D-ʧʦʟʠʪʠʚʥʽ ʪʘ D-ʥʝʛʘʪʠʚʥʽ ʝʨʠʪʨʦʮʠʪʠ. ʇʨʠ 

ʚʠʟʥʘʯʝʥʥʽ Dïʘʥʪʠʛʝʥʫ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʢʣʶʯʘʪʠ ʟʨʘʟʢʠ ʽʟ ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʤ 

Dïʘʥʪʠʛʝʥʦʤ. 

ʋ ʚʠʧʘʜʢʫ ʥʝʛʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʟ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-D IgM ʫ ʜʦʥʦʨʽʚ ʩʣʽʜ 

ʧʝʨʝʚʽʨʠʪʠ ʟʨʘʟʦʢ ʫ ʨʝʘʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠïD ʨʝʘʛʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

IgG ʘʥʪʠʪʽʣʘ. 

 

 

ʈʝʘʢʮʽʷ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-ʨʝʟʫʩ (D). 

 ʈʝʘʢʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʨʝʘʛʝʥʪʫ ʘʙʦ 

ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʨʝʘʛʝʥʪʫ ʘʥʪʠ-D/IgM/IgG. ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠ-D ʘʥʪʠʪʽʣʘ 

ʥʘʣʝʞʘʪʴ ʜʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ IgM ʪʘ IgG, ʥʝ ʤʘʶʪʴ ʘʥʪʠʪʽʣ ʽʥʰʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽ ʪʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ  ʜʣʷ ʚʠʷʚʣʝʥʥʷ D-ʘʥʪʠʛʝʥʫ  ʚ 

ʝʨʠʪʨʦʮʠʪʘʭ ʙʫʜʴ-ʷʢʦʾ ʛʨʫʧʠ ʢʨʦʚʽ.  

ʍʽʜ ʚʠʢʦʥʘʥʥʷ  ʨʝʘʢʮʽʾ ʪʘ ʦʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘ 

ʧʦʧʝʨʝʜʥʴʦʶ ʩʭʝʤʦʶ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʛʝʥʽʚ D ʩʠʩʪʝʤʠ Rhesus 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʤ ʨʝʘʛʝʥʪʦʤ ʘʥʪʠ-D IgM. 

 

ʈʝʘʢʮʽʷ ʢʦʥʛʣʶʪʠʥʘʮʽʾ ʟ 10% ʨʦʟʯʠʥʦʤ ʞʝʣʘʪʠʥʫ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥ̫  ʮʴʦʛʦ ʪʝʩʪʫ ʜʦʩʣʽʜʞʫʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ ʽʥʢʫʙʫʶʪʴ ʟ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʘʙʦ ʩʪʘʥʜʘʨʪʥʦ  ʁ ʟ̔ʦ̔ʤʫʥʥʦ  ʁ ʘʥʪʠ-ʨʝʟʫʩ 

ʩʠʨʦʚʘʪʢʦʶ ʟ ʥʝʧʦʚʥʠʤʠ  ʘʥʪʠʪʣ̔ʘʤʠ  (IgG), ʚ ʢʦʣʦʾʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ï 
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ʨʦʟʯʠʥʽ ʞʝʣʘʪʠʥʫ. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʻ ʧʦʩʪʘʥʦʚʢʘ 

ʢʦʥʪʨʦʥʦʾ ʨʝʘʢʮʽʾ ʟ ʨʦʟʯʠʥʦʤ ʞʝʣʘʪʠʥʫ ʙʝʟ ʘʥʪʠ-ʨʝʟʫʩ ʨʝʘʛʝʥʪʫ. 

ʊʝʩʪ ʚ ʧʨʦʙʽʨʢʘʭ. 

ʆʜʥʫ ʢʨʘʧʣʶ (50ʤʢʣ)  ʢʨʦʚʽ ʘʙʦ 50% ʟʘʚʠʩʫ ʝʨʠʪʨʦʮʠʪʽʚ ʟʤʽʰʫʶʪʴ ʟ 2 

ʢʨʘʧʣʷʤʠ (100ʤʢʣ) 10% ʨʦʟʯʠʥʫ ʞʝʣʘʪʠʥʫ.  ʈʦʟʯʠʥʫ ʞʝʣʘʪʠʥʫ ʧʦʧʝʨʝʜʥʴʦ 

ʧʽʜʽʛʨʽʚʘʶʪʴ ʚ ʪʝʨʤʦʩʪʘʪʽ  ʜʦ ʨʦʟʨʽʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 46-48Áʉ. ɼʦʜʘʶʪʴ 

2 ʢʨʘʧʣʽ (100ʤʢʣ) ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʨʝʘʛʝʥʪʫ ʘʙʦ ʩʪʘʥʜʘʨʪʥʦ ʾ ʟ̔ʦ̔ʤʫʥʥʦ ʾ

ʘʥʪʠ-ʨʝʟʫʩ ʩʠʨʦʚʘʪʢʠ ʟ ʥʝʧʦʚʥʠʤʠ  ʘʥʪʠʪʣ̔ʘʤʠ  (IgG).  ʇʨʦʙʽʨʢʫ ʩʪʨʫʰʫʶʪʴ 

ʜʦ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʘʥʥʷ. ɸ ʧʦʪʽʤ ʽʥʢʫʙʫʶʪʴ ʚ ʚʦʜʷʥʽʡ ʙʘʥʽ 10 ʭʚʠʣʠʥ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 46-48Áʉ ʘʙʦ ʚ ʪʝʨʤʦʩʪʘʪʽ ʚ ʪʘʢʦʤʫ ʞ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 30 

ʭʚʠʣʠʥ.  ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʚ ʧʨʦʙʽʨʢʫ ʜʦʜʘʶʪʴ 5-8 ʤʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʽ 

ʦʙʝʨʝʞʥʦ ʩʪʨʫʰʫʶʪʴ ʦʩʘʜ ʚ ʧʨʦʙʽʨʮʽ. ɺʠʟʥʘʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪ ʧʨʦʜʠʚʣʷʶʯʠ 

ʧʨʦʙʽʨʢʫ ʥʘ ʩʚʽʪʣʦ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʘʙʦ ʢʨʽʟʴ ʣʫʧʫ.  

ʗʢʱʦ ʨʝʟʫʣʴʪʘʪ ʧʦʟʠʪʠʚʥʠʡ, ʘʛʣʶʪʠʥʘʪʠ ʨʦʟʨʽʟʥʷʶʪʴ ʚ ʚʠʛʣʷʜʽ 

ʘʛʨʝʛʘʪʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʥʘ ʪʣʽ ʧʨʦʟʦʨʦʾ ʨʽʜʠʥʠ ï ʢʨʦʚ ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʘ.  

ʋ ʨʘʟʽ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ ʧʨʦʙʽʨʮʽ ʚʽʜʩʫʪʥʽ ʘʛʨʝʛʘʪʠ, 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʛʦʤʦʛʝʥʥʘ ʥʝʧʨʦʟʦʨʘ ʩʫʩʧʝʥʟʽʷ ʝʨʠʪʨʦʮʠʪʽʚ - ʢʨʦʚ ʨʝʟʫʩ-

ʥʝʛʘʪʠʚʥʘ.  ʈʝʟʫʣʴʪʘʪʠ ʞʝʣʘʪʠʥʦʚʦʾ ʧʨʦʙʠ ʻ ʜʦʩʪʦʚʽʨʥʠʤʠ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤ ʞʝʣʘʪʠʥ ʥʝ ʚʠʢʣʠʢʘʻ ʘʛʣʶʪʠʥʘʮʽʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ 

ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʦʯʽʢʫʚʘʥʠʤʠ. ɺ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ ʩʪʘʥʜʘʨʪʥʽ ʨʝʟʫʩ-

ʧʦʟʠʪʠʚʥʽ ʝʨʠʪʨʦʮʠʪʠ ʪʦʪʦʞʥʦʾ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ ɸɺʆ-ʛʨʫʧʠ 

ʘʙʦ  ʛʨʫʧʠ 0 (I), ʟ  ʘʥʪʠʨʝʟʫʩ-ʩʠʨʦʚʘʪʢʦʶ  ʧʦʚʠʥʥʽ ʜʘʪʠ  ʧʦʟʠʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ, ʘ ʩʪʘʥʜʘʨʪʽ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʽ ʝʨʠʪʨʦʮʠʪʠ ʪʦʪʦʞʥʦʾ ʛʨʫʧʠ ð 

ʥʝʛʘʪʠʚʥʠʡ.  

ʅʝʧʨʷʤʠʡ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʠʡ ʪʝʩʪ (ʥʝʧʨʷʤʘ ʧʨʦʙʘ ʂʫʤʙʩʘ) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʝʧʦʚʥʠʭ ʘʥʪʠ-D ʘʥʪʠʪʽʣ. 

ɸʥʪʠʛʣʦʙʫʣʽʥʦʚʽ ʪʝʩʪʠ  (ʪʝʩʪʠ ʂʫʤʙʩʘ).  ɯʤʫʥʦʛʣʦʙʫʣʽʥʠ ʢʣʘʩʫ G 

(ɯgG) ʜʦ ʘʥʪʠʛʝʥʽʚ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʽʥʦʜʽ ʧʨʦʷʚʣʷʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ 
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ʤʦʥʦʚʘʣʝʥʪʥʠʭ ʘʥʪʠʪʽʣ. ʎʝ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʝʤʦʞʣʠʚʽʩʪʶ  ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ  ʬʦʨʤʫʚʘʪʠ ʧʝʨʝʭʨʝʩʥʽ ʟʚôʷʟʢʠ. ɼʦ ʪʘʢʦʛʦ ʪʠʧʫ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʣʝʞʘʪʴ ɯgG ʜʦ ʨʝʟʫʩ-ʘʥʪʠʪʽʣ. ɿʚôʷʟʫʚʘʥʥʷ ʤʦʥʦʚʘʣʝʥʪʥʠʭ ʘʥʪʠʪʽʣ ʟ 

ʢʣʽʪʠʥʘʤʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʛʦ ʨʝʘʛʝʥʪʫ -  

ʩʠʨʦʚʘʪʢʠ ʂʫʤʙʩʘ, ʷʢʫ ʛʦʪʫʶʪʴ ʟ ʢʨʦʚʽ ʪʚʘʨʠʥ, ʧʦʧʝʨʝʜʥʴʦ ʽʤʫʥʽʟʦʚʘʥʠʭ 

ʧʨʦʪʝʾʥʘʤʠ ʢʨʦʚʽ ʣʶʜʠʥʠ. ʆʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ  ʧʨʦʚʝʜʝʥʥʷ  

ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʛʦ ʪʝʩʪʫ ʻ ʨʝʪʝʣʴʥʝ ʚʽʜʤʠʚʘʥʥʷ  ʩʠʨʦʚʘʪʢʦʚʠʭ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʷʢʽ ʥʝ ʟʚôʷʟʘʣʠʩʷ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ. ʉʘʤʝ ʮʽ  ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ  

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʭʠʙʥʦʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɻʦʪʫʶʪʴ  2-5% ʟʘʚʠʩ ʪʨʠʯʽ ʚʽʜʤʠʪʠʭ ʚ ʬ̔ʟ̔ʦʣʦʛʯ̔ʥʦʤʫ ʨʦʟʯʠʥʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʨʠʪʨʦʮʠʪ̔ʚ. ɺ ʯʠʩʪʫ ʧʨʦʤʘʨʢʦʚʘʥʫ ʧʨʦʙʽʨʢʫ ʜʦʜʘʶʪʴ  1 

ʢʨʘʧʣʶ ʘʥʪʠ-D ʨʝʘʛʝʥʪʘ ʽ 1 ʢʘʧʣʶ 2-5% ʟʘʚʠʩʫ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʝʨʠʪʨʦʮʠʪʚ̔. 

ʇʨʦʙʽʨʢʫ ʩʪʨʫʰʫʶʪʴ ʜʦ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʘʥʥʷ. ʉʫʤʽʰ ʽʥʢʫʙʫʶʪʴ 30-45 

ʭʚʠʣʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ. ɽʨʠʪʨʦʮʠʪʠ ʪʨʠʯʽ ʚʽʜʤʠʚʘʶʪʴ ʫ 

ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ʈʝʪʝʣʴʥʦ ʚʠʣʫʯʘʶʪʴ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ. ɺ ʧʨʦʙʽʨʢʫ ʟ 

ʝʨʠʪʨʦʮʠʪʘʤʠ ʜʦʜʘʶʪʴ 1 ʢʨʘʧʣʶ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʛʦ ʨʝʘʛʝʥʪʫ ʽ  ʩʪʨʫʰʫʶʪʴ 

ʜʦ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʘʥʥʷ. ɸ ʧʦʪʽʤ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʧʨʠ 2000 ʦʙʝʨʪʽʚ ʥʘ 

ʭʚʠʣʠʥʫ 20-30 ʩʝʢʫʥʜ. ʆʙʝʨʝʞʥʦ ʨʝʩʫʩʧʝʥʜʫʶʪʴ  ʦʩʘʜ ʽ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʘʛʣʶʪʠʥʘʮʽʾ. ʆʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʢʦʥʪʨʦʣʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʩʭʝʤʦʶ, ʥʘʚʝʜʝʥʦʶ ʜʣʷ ʞʝʣʘʪʠʥʦʚʦʛʦ ʪʝʩʪʫ. 

ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʛʣʶʪʠʥʘʮʽʾ  ʢʨʦʚ ʚʚʘʞʘʻʪʴʩʷ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʦʶ, ʧʨʠ 

ʧʦʟʠʪʠʚʥʽʡ ʨʝʘʢʮʽʾ - ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʦʶ; ʧʜ̔ʛʨʫʧʠ D
u
 ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ  

ʩʣʘʙʢʫ ʘʛʣʶʪʠʥʘʮʽʁ  ʥʘʚʽʪʴ ʫ ʪʘʢʦʤʫ ʚʠʩʦʢʦʯʫʪʣʠʚʦʤʫ ʪʝʩʪʽ, ʷʢʠʤ ʻ ʥʝʧʨʷʤʘ 

ʧʨʦʙʘ ʂʫʤʙʩʘ.  ʇʝʨʰ ʥʽʞ ʚʽʜʥʝʩʪʠ ʜʦʩʣʽʜʞʫʚʘʥʫ ʢʨʦʚ D
u
 ʜʦ ʨʝʟʫʩ-

ʧʦʟʠʪʠʚʥʦʾ, ʩʣʽʜ ʧʽʜʪʚʝʨʜʠʪʠ ʨʝʟʫʣʴʪʘʪ ʢʦʥʪʨʦʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʾ ʩʠʨʦʚʘʪʢʠ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʠʤʠ 

ʝʨʠʪʨʦʮʠʪʘʤ.  
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ɻʝʣʝʚʠʡ ʪʝʩʪ 

ʋ ʨʦʟʜʽʣʽ ʟ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ ʜʝʪʘʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʣʝʚʦʾ ʜ̔ʘʛʥʦʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ.  

ɻʝʣʝʚʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʜʽʣʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʚ ʛʝʣʽ, ʧʨʠ ʮʴʦʤʫ ʥʝʘʛʣʶʪʠʥʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ (ʥʝʛʘʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ) ʧʨʦʭʦʜʷʪʴ ʢʨʽʟʴ ʛʝʣʴ ʪʘ ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʽ ʧʨʦʙʽʨʢʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʘʛʣʶʪʠʥʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ (ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ) ʟʘʪʨʠʤʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʯʠ ʚ ʛʝʣʝʚʦʤʫ ʰʘʨʽ 

 

ɸʛʣʶʪʠʥʘʮʽʷʝʨʠʪʨʦʮʠʪʽʚʘʥʪʠʪʽʣʘʤʠʚID-ʢʘʨʪʽDiaMed

ʄʽʢʨʦʧʨʦʙʽʨʢʘ

ɸʛʣʶʪʠʥʘʪʠ

ɻʝʣʴ

 

ʈʠʩʫʥʦʢ 4.4.1 ï ɺʠʟʥʘʯʝʥʥʷ ʨʝʟʫʩ-ʬʝʥʦʪʠʧʫ ʚ ʩʝʣʝʚʦʤʫ ʪʝʩʪʽ 

 

ʇʣʘʩʪʠʢʦʚʘ ʢʘʨʪʢʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ Rh-ʬʝʥʦʪʠʧʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʤʽʢʨʦʧʨʦʙʽʨʢʠ D, ʷʢʘ ʤʽʩʪʠʪʴ ʩʫʤʽʰ ʛʝʣʶ ʽ ʩʧʝʮʠʬʽʯʥʠʭ  ʘʥʪʠʩʠʨʦʚʘʪʦʢ ʟ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʘʥʪʠ-D (ʩʫʤʽʰ IgG- ʪʘ IgM-ʘʥʪʠʪʣ̔ ʣʶʜʠʥʠ).  

ɼʘʥʠʡ ʤʦʥʦʢʣʦʥʘʣʴʥʠʡ ʘʥʪʠ-D ʨʝʘʛʝʥʪ ʚʳʷʚʣʷʝʪ ʩʣʘʙʳʡ D ʚ ʪʦʤʫ ʯʠʩʪʣʽ ʽ 

ʚʘʨʽʘʥʪ D
u
. ɼʨʫʛʘ  ʤʽʢʨʦʧʨʦʙʽʨʢʘ ï ʢʦʥʪʨʦʣʴʥʘ, ʤʽʩʪʠʪʴ ʩʫʤʽʰ ʛʝʣʶ ʟ 
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ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ ʙʝʟ ʘʥʪʠʪʽʣ. ʂʨʦʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʶʪʴ ʟ  

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʽʚ. ɻʦʪʫʶʪʴ 5% ʩʫʩʧʝʥʟʽʶ ʢʨʦʚʽ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʨʦʟʯʠʥʽ ʬʝʨʤʝʥʪʫ ʙʨʦʤʝʣʽʥʫ. ʉʫʩʧʝʥʟʽʶ ʽʥʢʫʙʫʶʪʴ 10 ʭʚʠʣʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʜʦʜʘʶʪʴ ʧʦ 10 ʤʢʣ ʚ ʤʽʢʨʦʧʨʦʙʽʪʢʠ ʧʨʦʤʘʨʢʦʚʘʥʦʾ ʧʣʘʩʪʠʢʦʚʦʾ 

ʢʘʨʪʢʠ. ʂʘʨʪʢʫ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʽ ʧʨʦʚʦʜʷʪʴ ʟʯʠʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʠ 

ʥʝʛʘʪʠʚʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ  - ʰʘʨ ʝʨʠʪʨʦʮʠʪʽʚ ʥʘ ʜʥʽ ʤʽʢʨʦʧʨʦʙʽʨʢʠ, 

ʘʛʣʶʪʠʥʘʮʽʷ ʚʽʜʩʫʪʥʷ. ʇʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ï ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ ʘʙʦ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʘ ʘʛʣʶʪʠʥʘʮʽʷ ʚ ʥʠʞʥʽʡ, ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʯʠ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ 

ʤʽʢʨʦʧʨʦʙʽʨʢʠ. ɺ ʢʦʥʪʨʦʣʴʥʽʡ ʧʨʦʙʽʨʮʽ ï ʨʝʘʢʮʽʷ ʟʘʚʞʜʠ ʥʝʛʘʪʠʚʥʘ. 

 

4.5 ɯʥʰʽ ʩʠʩʪʝʤʠ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ʣʶʜʠʥʠ 

 

ʉʠʩʪʝʤʘ ʝʨʠʪʨʦʮʠʪʽʚ LEWIS (LE, ISBTˉ 007) 

ʅʘʡʙʽʣʴʰ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʦʶ ʟ ʩʠʩʪʝʤʦʶ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ 

ɸɺ0(ʅ) ʚʚʘʞʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʘʥʪʠʛʝʥʽʚ Lewis (ʃʴʶʾʩ), ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʦʜʦʨʦʟʯʠʥʥʫ ʨʝʯʦʚʠʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʬʽʢʩʫʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʜʝ ʚʧʝʨʰʝ ʽ ʙʫʣʘ ʟʥʘʡʜʝʥʘ ʚ 1946-1947 ʨʨ.  

(ɸ.ɽ.ʄʦuʛʘnt, e.ʘ. 1977). ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ LE ʩʠʥʪʝʟʫʶʪʴʩʷ ʫ ʪʢʘʥʠʥʘʭ ʽ 

ʘʜʩʦʨʙʫʶʪʴʩʷ ʥʘ ʝʨʠʪʨʦʮʠʪʠ ʟ ʧʣʘʟʤʠ ʢʨʦʚʽ. 

 ʇʨʠʩʫʪʥʽʩʪʴ ʘʥʪʠʛʝʥʽʚ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʧʦʚô̫ ʟʘʥʦ ʟ ʩʝʢʨʝʪʦʨʥʠʤ 

ʩʪʘʪʫʩʦʤ ʽʥʜʠʚʽʜʽʚ. Lʝ
ʘ 
ʘʥʪʠʛʝʥ, ʝʢʩʧʨʝʩʦʚʘʥ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʦʩʽʙ, ʫ ʷʢʠʭ ʻ 

ʧʨʠʩʫʪʥʽʤ Lʝ  ʛʝʥ, ʘʣʝ ʻ ʚʽʜʩʫʪʥʽʤ Se-ʛʝʥ, ʪʦʤʫ ʚʦʥʠ ʥʝ ʩʝʢʨʝʪʫʶʪʴ ʛʨʫʧʦʚʽ 

ʨʝʯʦʚʠʥʠ ɸɺʅ ʫ ʨʽʜʠʥʽ ʦʨʛʘʥʽʟʤʫ.  ʅʘ ʮʝʡ ʯʘʩ ʚʽʜʦʤʦ ʯʦʪʠʨʠ ʩʫʙʪʠʧʠ 

ʘʥʪʠʛʝʥʽʚ Lewis -Lʝ
ʘ
, Lʝ

b
, Lʝ

ʩ
 ʪʘ Lʝ

ʭ
. ʈʝʯʦʚʠʥʘ Lʝ

ʘ
 ʪʘ  Lʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʣʠʥʽ 

ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ ʚʽʜʧʦʚʽʜʥʦ ʟ ʯʘʩʪʦʪʦʶ 90,2% ʪʘ 79,8%. ʅʘ ʧʨʘʢʪʠʮʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ 3 ʬʝʥʦʪʠʧʠ ʩʠʩʪʝʤʠ Lewis - Lʝ
ʘ
; Lʝ

b
; Lʝ

ʘb
. ʇʨʠ ʮʴʦʤʫ ʪʨʝʙʘ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ Lʝ
ʘʴ+

 ʚʽʜ 42% ʜʦ72% ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʛʨʫʧʠ ʢʨʦʚʽ ɸɺ0(ʅ). ɺʠʜʽʣʝʥʥʷ ʽʟ ʩʣʠʥʦʶ ʘʥʪʠʛʝʥʽʚ ɸɺʅ ʟʘʣʝʞʠʪʴ ʚʽʜ 
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ʥʘʷʚʥʦʩʪʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ Lewis. ʇʨʘʢʪʠʯʥʦ ʫʩʽ ʦʩʦʙʠ ʟ 

ʬʝʥʦʪʠʧʦʤ Lʝ
ʴ+ 
ʻ ʚʠʜʽʣʠʪʝʣʽ ʨʝʯʦʚʠʥʠ ɸɺʅ ʽ Lʝ

ʴ+
, ʘ ʦʩʦʙʠ Lʝ

ʘ+
 ʥʘʚʧʘʢʠ ʻ 

ʥʝʚʠʜʽʣʠʪʝʣʽ (R Grubb ,1949 ). ɻʝʥʝʪʠʯʥʝ ʥʘʩʣʽʜʫʚʘʥʥʷ ʜʘʥʠʭ ʨʝʯʦʚʠʥ 

ʢʦʜʫʻʪʴʩʷ ʛʝʥʦʤ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 19 ʭʨʦʤʦʩʦʤʽ. 

ɸʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʯʘʩʪʽʰʝ 

ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʦʩʽʙ ʟ ʬʝʥʦʪʠʧʦʤ ʝʨʠʪʨʦʮʠʪʽʚ Lʝ
 
( a-b-), ʪʦʤʫ ʚʦʥʠ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʩʫʤʽʰ ʘʥʪʠʪʽʣ ʜʚʦʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʽ ʨʽʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʄʝʪʦʣʦʛʽʯʥʦ 

ʘʥʪʠʪʽʣʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʦʤ ʧʨʷʤʦʾ ʘʛʣʶʪʠʥʘʮʽʾ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. ɺ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʤʫ (ɸɻʊ) ʪʝʩʪʽ ʢʨʘʱʝ ʨʝʘʛʫʶʪʴ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʘʛʝʥʪʽʚ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʘʥʪʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ ʘʥʪʠʪʽʣʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ  ʘʥʪʠʪʽʣ ʩʠʩʪʝʤʠ ɸɺʆ, ʘʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ 

ʝʨʠʪʨʦʮʠʪʽʚ Lʝ ʚ ʩʠʨʦʚʘʪʮʽ ʨʝʮʠʧʽʻʥʪʘ ʥʝʡʪʨʘʣʽʟʫʶʪʴʩʷ Lʝ ʩʫʙʩʪʘʥʮʽʻʶ 

ʜʦʥʦʨʩʴʢʦʾ ʧʣʘʟʤʠ, ʪʦʤʫ ʜʫʞʝ ʨʽʜʢʦ ʚʠʢʣʠʢʘʻ ʽʤʫʥʦʣʦʛʽʯʥʫ ʨʝʘʢʮʽʶ 

(ʛʝʤʦʣʽʟ) ʧʨʠ ʪʨʘʥʩʬʫʟʽʷʭ. 

 

                                    ʉʠʩʪʝʤʘ  MNSs ( ISBT ˉ002)  

ɸʥʪʠʛʝʥʥʘ ʩʠʩʪʝʤʘ  MNSs  ʚʠʷʚʣʝʥʘ ʂ.ʃʘʥʜʰʪʝʡʥʝʨʦʤ ʽ ʇ.ʃʝʚʽʥʦʤ 

(1927) ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʠʪʽʣ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʽʤʫʥʽʟʘʮʽʾ ʢʨʦʣʠʢʘ. ɿʘ 

ʙʽʦʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʘʥʪʠʛʝʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʩʽʘʣʦʛʣʽʢʦʧʨʦʪʝʽʥʠ ʽ ʨʦʟʨʽʟʥʶʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʘʤʽʥʦʢʠʩʣʦʪ 

ʥʘ ʪʝʨʤʽʥʘʣʴʥʦʾ ʜʽʣʷʥʮʽ ʧʨʦʪʝʾʥʽʚ. ʉʠʩʪʝʤʘ ʥʘʨʘʭʦʚʫʻ 43 ʘʥʪʠʛʝʥʠ, ʷʢʽ ʤʘʶʪʴ 

ʨʽʟʥʫ ʧʦʰʠʨʝʥʽʩʪʴ ʚ ʧʦʧʫʣʷʮʽʾ. ʅʘʧʨʠʢʣʘʜ,  ʟʘ ʬʝʥʦʪʠʧʦʤ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʦʤʧʦʟʠʮʽʾ M+N- ( 26 -28%), ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʬʝʥʦʪʠʧʠ M-

N-; ʽ S-s-; (<1%).   ɸʥʪʠʛʝʥʠ Ss ʪʽʩʥʦ ʟʚôʷʟʘʥʽ ʟ ʧʘʨʦʶ ʘʥʪʠʛʝʥʽʚ MN  ʽ ʥʝ ʜʘʶʪʴ 

ʥʝʟʘʣʝʞʥʦʾ ʘʛʨʝʛʘʮʽʾ. ɸʥʪʠʛʝʥ S ʟʘʚʞʜʠ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʘʙʦ ʟ ʄ, ʘʙʦ ʟ N ʽ 

ʥʘʜʘʻ ʝʬʝʢʪ ʜʦʟʠ. ʊʨʘʥʩʬʫʟʽʡʥʦ ʙʝʟʧʝʯʥʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʥʪʠʛʝʥʘ s, ʷʢʠʡ 

ʟʜʘʪʝʥ ʣʝʛʢʦ ʚʠʟʚʘʪʠ ʫʪʚʦʨʝʥʥʷ ʽʤʫʥʥʠʭ ʘʥʪʠʪʽʣ ʽ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ 
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ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʦʾ ʨʝʘʢʮʽʾ ʘʙʦ ʫʩʢʣʘʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʘʢʫʰʝʨʩʴʢʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ MNSs 

ɸʥʪʠʪʽʣʘ 

ʇʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ MNSs ʥʝ ʚʠʷʚʣʝʥʦ [ ]. 

ɯʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ IgM. ɺ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ ʚʩʪʘʥʦʚʣʝʥʘ 

ʥʘʣʝʞʥʽʩʪʴ ʘʥʪʠʪʽʣ ʜʦ ʢʣʘʩʫ IgG, ʘʣʝ ʚʦʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ, 

ʭʘʨʘʢʪʝʨʥʽʡ ʜʣʷ ʧʦʚʥʠʭ ʘʥʪʠʪʽʣ ( ʢʽʤʥʘʪʥʘ,ʘʙʦ4
0
ʉ). ɼʫʞʝ ʨʽʜʢʦ ʮʽ ʘʥʪʠʪʽʣʘ 

( ʘʥʪʠïʄ ʽ ʘʥʪʠ-N) ʻ ʘʢʪʠʚʥʠʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37
0
ʉ ʽ ʚʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʚʦʥʠ ʤʘʶʪʴ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ. ʅʘʡʙʽʣʴʰʝ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʘʥʪʠʪʽʣʘ ʘʥʪʠ S( ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʣʘʩʘʤʠ IgG  ʽ ɯgʄ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ) ʽ 

ʘʥʪʠ-s ( ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʣʘʩʦʤ IgG). 

 

                        

  ʉʠʩʪʝʤʘ ʂʝll; ISBTˉ006 

ɸʥʪʠʛʝʥʥʘ ʩʠʩʪʝʤʘ ʂʝll ʪʘʢʦʞ, ʷʢ ʽ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʪʘ  MNSs, ʥʝʟʘʣʝʞʥʘ 

ʚʽʜ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ɸɺ0. ʎʷ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 24 ʘʥʪʠʛʝʥʽʚ. 

ʅʘʡʙʽʣʴʰ ʽʤʫʥʦʛʝʥʥʠʡ ʩʝʨʝʜʥʠʢ ʂɽL1, ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʮʠʭ 

ʘʥʪʠʛʝʥʽʚ ʥʝ ʚʠʷʚʣʝʥʦ. ɺʽʜʢʨʠʪʠʡ ʘʥʪʠʛʝʥ ʂ
1
 ʫ 1946 ʨʦʮʽ ʛʨʫʧʦʶ ʚʯʝʥʠʭ ʥʘ 

ʯʦʣʽ ʟ R.R.ɸ.ʉʦʦmbs ʽ ʥʘʟʚʘʥʠʡ ʟʘ ʽʤʝʥʝʤ ʦʩʦʙʠ, ʫ ʷʢʦʾ ʧʽʩʣʷ ʧʦʣʦʛʽʚ ʚʠʷʚʠʣʠ 

ʥʝʟʚʠʯʥʽ ʘʥʪʠʪʽʣʘ - ʂʝlleher. ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʩʝʨʝʜ ʻʚʨʦʧʝʦʾʜʽʚ 

ʧʨʠʙʣʠʟʥʦ 10%. ʈʝʯʦʚʠʥʘ  ʂ  ʽʟ ʩʣʠʥʦʶ ʥʝ ʚʠʜʽʣʷʻʪʴʩʷ.  

ʊʘʙʣʠʮʷ 4.5.1 - ʅʦʤʝʥʢʣʘʪʫʨʘ ʘʥʪʠʛʝʥʽʚ  ʩʠʩʪʝʤʠ ʂʝll 

 

ISBT ˉ 

ʘʥʪʠʛʝʥʫ 

ʉʠʤʚʦʣ  

ʘʥʪʠʛʝʥʫ 

ʏʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ 

ISBT ˉ 

ʘʥʪʠʛʝʥʫ 

ʉʠʤʚʦʣ  

ʘʥʪʠʛʝʥʫ 

ʏʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ 

KEL1 ʂ (ʢʦʣʠʰʥʽʡ Kell) 9,0 KEL16 k-like 99,8 

KEL2 ʢ (ʏʝʣʣʘʥʦ) 99,8 KEL17 Wk
a
 Weeks 0,3 

KEL3 Kp
a 
 (Pennery) 2,0 KEL18 Marshall > 99,9 

KEL4 Kp
b 
(Rautenberg) >99,9 KEL19 Sublett > 99,9 

KEL5 Ku (Total Kell)  >99,9 KEL20 Km > 99,9 

KEL6 Js
a 
 (Sutter) ɹʽʣʽ < 0,1 KEL21 Kps Levay 0,1 
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KEL7 Js
b 
 (Matthews) ɹʽʣʽ > 99,9 KEL22 Ikar > 99,9 

KEL10 UI
a 

ʌʽʥʠ 2,6 KEL23 Centauro < 0,1 

KEL11 Cote > 99,9 KEL24 Cls < 2,0 

KEL12 Bockman > 99,9 KEL25 VLAN  

KEL13 Sgro > 99,9 KEL26 TOU  

KEL14 Santini > 99,9 KEL27 RAS  

 

ɼʨʫʛʠʡ ʘʥʪʠʛʝʥ ʮʽʻʾ ʩʠʩʪʝʤʠ ʢ (ʂʝʣʣʘʥʦ) ʚʠʷʚʣʝʥʠʡ ʈ.ɸ.Levin, 

ɸ.ʄ.ɺʘʢʝʛ ʫ 1949 ʨʦʮʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 98,8%. ɿʘ ʙʽʦʭʽʤʽʯʥʦʶ 

ʧʨʠʨʦʜʦʶ ʘʥʪʠʛʝʥʠ ʂʝʣʣ ʻ ʛʣʽʢʦʧʨʦʪʝʾʥʘʤʠ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 93 ʢɼ, 

ʷʢʽ ʨʦʟʪʘʰʦʚʘʥ ̔ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʟʘʚʜʷʢʠ  

ʜʽʩʫʣʴʬʽʜʥʠʤ ʟʚô̫ ʟʢʘʤ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʩʪʦʨʦʚ ʝ ʨʦʟʤʽʱʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʮʽʻʾ 

ʩʠʩʪʝʤʠ.  

ɽʨʠʪʨʦʮʠʪʠ ʟ ʬʝʥʦʪʠʧʦʤ ʂ+ʢ+ ʤʘʶʪʴ ʙʣʠʟʴʢʦ 4000 ʘʥʪʠʛʝʥʥʠʭ 

ʜʝʪʝʨʤʽʥʘʥʪ ʘʥʪʠʛʝʥʫ ʂ; ʝʨʠʪʨʦʮʠʪʠ ʬʝʥʦʪʠʧʘ ʂ+ʢ- ʤʘʶʪʴ ʙʣʠʟʴʢʦ 6000 

ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʂ.   ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʪʨʘʥʩʬʫʟʽʡʥʦ ʽ ʘʢʫʰʝʨʩʴʢʦ ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ. ɺʠʥʠ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ  ʥʘ 

ʬʝʪʘʣʴʥʠʭ ʝʨʠʪʨʦʮʠʪʘʭ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʯʠʥʦʶ ʛʝʤʦʣʽʪʠʯʥʦʾ ʭʚʦʨʦʙʠ ʥʝʤʦʚʣʷʪʠ ʚ ʥʘʡʙʽʣʴʰ ʚʘʞʢʠʭ ʬʦʨʤʘʭ 

(ʚʥʫʪʨʠʫʪʨʦʙʥʘ ʟʘʛʠʙʝʣʴ, ʷʢ ʥʘʩʣʽʜʦʢ ʘʥʝʤʽʾ, ʦʙʫʤʦʚʣʝʥʦʾ ʩʫʧʨʝʩʽʻʶ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ);   ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʽ ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʽ ʨʝʘʢʮʽʾ ( ʚʥʝʩʫʜʠʥʥʠʡ 

ʛʝʤʦʣʽʟ ʝʨʠʪʨʦʮʠʪʽʚ) ʚʽʜʥʦʩʥʦ ʘʥʪʠ-K; -ʢ; -Kʨ
ʘ
 ; -ʂʨ

b 
; Js

a
  Js

b 
ʘʥʪʠʪʽʣ  ʤʦʞʫʪʴ 

ʧʨʠʚʝʩʪʠ ʜʦ ʣʝʪʘʣʴʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ. ʅʘʩʴʦʛʦʜʥʽ ʚʠʟʥʘʯʝʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ 

ʝʢʩʧʨʝʩʽʻʶ ʘʥʪʠʛʝʥʽʚ Kell  ʽ ʘʥʪʠʛʝʥʦʤ ʂʭ (ʩʠʩʪʝʤʘ ʂʍ ISBTˉ19),  ʘ ʛʝʥ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʡʦʛʦ ʧʨʦʜʫʢʮʽʶ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʍ ʭʨʦʤʦʩʦʤʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʂʭ 

ʘʥʪʠʛʝʥʘ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ 

ʩʠʩʪʝʤʠ Kell  , ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʨʠʪʨʦʮʠʪʽʚ  ʽʥʜʠʚʽʜʫ. ɼʘʥʠʡ ʬʘʢʪ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʤô̫ ʟʦʚʦʶ ʜʠʩʪʨʦʬʽʻʶ, ʷʢʘ ʧʨʠʪʘʤʘʥʥʘ ʯʦʣʦʚʽʢʘʤ (McLeod 

ʩʠʥʜʨʦʤ). 
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         ɸʥʪʠʪʽʣʘ 

ʇʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. ɯʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ 

ʘʥʪʠ-ʂ, ʷʢ ʧʨʘʚʠʣʦ (95-98%) ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘʤʠ ʢʣʘʩʫ G 

(IgG1) ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʥʝʩʫʤʽʩʥʠʭ 

ʛʝʤʦʪʨʘʥʩʬʫʟʽʡ, ʘʙʦ ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʠʭ ʚʘʛʽʪʥʦʩʪʝʡ. ɸʣʝ ʻ ʧʨʠʢʣʘʜʠ ʽ 

ʥʘʷʚʥʦʩʪʽ ʘʥʪʠʪʽʣ ʘʥʪʠ-IgM, ʱʦ ʟ ʧʦʟʠʮʽʡ ʢʣʘʩʠʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʧʦʷʩʥʶʶʪʴ 

ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ  ʚ ʧʨʠʨʦʜʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʚ ʢʣʽʪʠʥʥʽʡ ʩʪʽʥʮʽ 

ʤʘʶʪʴ ʩʪʨʫʢʪʫʨʠ ʧʦʜʽʙʥʽ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ  ʜʦ  ʂ-ʘʥʪʠʛʝʥʽʚ ʣʶʜʠʥʠ.  

 

 

 

 

                     ʉʠʩʪʝʤʘ LUTYERAN  ( LU, ISBTˉ005) 

 

LUTYERAN   (ʃʶʪʝʨʘʥ) ʘʥʪʠʛʝʥʥʘ ʩʠʩʪʝʤʘ ʚʽʜʢʨʠʪʘ ʚ 1946 ʨʦʮʽ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ 19 ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʘʥʪʠʛʝʥʽʚ ʽ ʫʪʚʦʨʝʥʘ ʦʜʥʽʻʶ ʧʘʨʦʶ 

ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ Lu
ʘ
 ʪʘ Lu

b
, ʷʢʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʥʰʠʭ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ 

(ʤʦʞʣʠʚʦ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʩʠʩʪʝʤʠ Levis) . ʎʝʡ ʟʚôʷʟʦʢ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʠʡ 

ʙʣʠʟʴʢʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʛʝʥʽʚ ʥʘ ʦʜʥʽʡ ʭʨʦʤʦʩʦʤʽ. ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ  

ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʭʨʦʤʦʩʦʤʽ  19 ʚ ʣʦʢʫʩʽ q13.2. ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ Lu
ʘ 
ʪʘ 

Lu
b
 ʩʝʨʝʜ ʤʝʰʢʘʥʮʽʚ ɸʥʛʣʽʾ ʜʦʨʽʚʥʶʻ 0,039 ʽ 0,961 ʚʽʜʧʦʚʽʜʥʦ. ɺ ʽʥʰʠʭ 

ʧʦʧʫʣʷʮʽʡʥʠʭ ʛʨʫʧʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʘʥʪʠʛʝʥʽʚ ʮʽʻʾ ʩʠʩʪʝʤʠ ʜʦʩʣʽʜʞʝʥʘ 

ʥʝʜʦʩʪʘʪʥʴʦ. 

ʊʘʙʣʠʮʷ 4.5.2 - ɸʥʪʠʛʝʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʩʠʩʪʝʤʠ ʃʶʪʝʨʘʥ 

 
ISBT ˉ 

ʘʥʪʠʛʝʥʫ 

ʉʠʤʚʦʣ  

ɸʥʪʠʛʝʥʫ 

ISBT ˉ 

ʘʥʪʠʛʝʥʫ 

ʉʠʤʚʦʣ 

 ʘʥʪʠʛʝʥʫ 

LU1 Lu
a 

LU12**  Much 

LU2**  Lu
b 

LU13**  Hughes 

LU3**  Lu
ab 

LU14*  

LU4**   LU16**   
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LU5**   LU17**   

LU6**  Jank LU18 Au
a
 (Auberger) 

LU7**   LU19 Au
b 

LU8**   LU20**   

LU9*  Mull  LU21**   

LU11**  Singleton   

 
*  - ʘʥʪʠʛʝʥʠ, ʱʦ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ,  ** - ʘʥʪʠʛʝʥʠ, ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

 

 ʋʩʽ ʘʥʪʠʛʝʥʠ ʩʣʘʙʢʽ, ʟʥʘʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʽʡ 

ʚʘʛʽʪʥʦʩʪʽ, ʘʙʦ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʧʨʠ ʛʝʤʦʪʨʘʥʩʬʫʟʽʡʥʽʡ ʪʝʨʘʧʽʾ ʥʝ ʚʽʜʤʽʯʘʣʦʩʴ. 

ʉʘʤʽ ʪʨʘʥʩʬʫʟʽʡʥʽ ʨʝʘʢʮʽʾ ʧʦʚô̫ ʟʘʥʽ ʟ ʟʦʚʥʽʰʥʻ ʩʫʜʠʥʥʠʤ ʛʝʤʦʣʽʟʦʤ. 

ɸʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠʩʷ ʙʝʟ 

ʥʘʧʨʘʚʣʝʥʦʾ ʽʤʫʥʽʟʘʮʽʾ ʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ IgM   ̔IgG. 

 

 

 

             ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ DUFFY (FY, ISBT ˉ008) 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ  Daffy ʩʠʤʚʦʣ ĂFʫò (ɼʘʬʬʽ) ʙʫʣʠ ʚʽʜʢʨʠʪʽ: Fʫ
ʘ
 

ʄ.ʉutbush, ʈ.L.ʄʦllison (1950); ʘ Fʫ
b
 - G.ɺlumental, ɽ.W.ɯʢʽn, ɸ.ɽ.ʄʦuʛʘnt, 

ʅ.J ʈʝttʝnʢʦfʝʛ (1950), ʚʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʝʨʝʜ ʻʚʨʦʧʝʡʮʽʚ ʟ ʯʘʩʪʦʪʦʶ 65% 

ʽ 83% ʚʽʜʧʦʚʽʜʥʦ. ɹʽʣʴʰʽʩʪʴ ʦʩʽʙ ʯʦʨʥʦʾ ʨʘʩʠ ʥʝ ʤʘʶʪʴ    Fʫ
ʘ
  ̔ Fʫ

b
   

ʘʥʪʠʛʝʥʽʚ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʙʽʣʦʾ ʨʘʩʠ ʜʫʞʝ ʨʽʜʢʦ ʤʘʶʪʴ ʬʝʥʦʪʠʧ ʝʨʠʪʨʦʮʠʪʽʚ 

Fʫ(ʘ-b-), ʷʢʠʡ ʦʙʫʤʦʚʣʶʻ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʜʦ ʤʘʣʷʨʽʾ, ʷʢʘ 

ʚʠʢʣʠʢʘʥʘ Plasmodium Knowlesi I P.vivax. ʋ ʪʨʘʥʩʬʫʟʽʡʥʽʡ ʧʨʘʢʪʠʮʽ 

ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʘʥʪʠʛʝʥ Fʫ
ʘ
, ʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʜʦ ʷʢʦʛʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʧʨʠ ʥʝʩʫʤʽʩʥʽʡ ʛʝʤʦʪʨʘʥʩʬʫʟʽʾ ʜʦ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ ʽ ʥʘʚʽʪʴ ʩʤʝʨʪʽ. ɺ 

ʘʢʫʰʝʨʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʨʝʘʢʮʽʡ ʽʟʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʥʝ ʦʧʠʩʘʥʦ. ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ 

Daffy ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʨʫʧ ʢʨʦʚʽ ɸɺ0 ʽ ʩʪʘʪʽ ʣʶʜʠʥʠ. ʍʨʦʤʦʩʦʤʥʘ 

ʣʦʢʘʣʽʟʘʮʽʷ ʘʥʪʠʛʝʥʽʚ - ʭʨʦʤʦʩʦʤʘ 1 ʣʦʢʫʩʠ q22 ï 1q23, ʦʙʠʜʚʘ ʘʥʪʠʛʝʥʠ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʝʨʰʽʡ  ʭʨʦʤʦʩʦʤʽ ʧʦʙʣʠʟʫ ʘʥʪʠʛʝʥʽʚ ʨʝʟʫʩ. ʎʷ ʘʥʪʠʛʝʥʥʘ 

ʩʠʩʪʝʤʘ ʮʽʢʘʚʘ ʚ ʘʥʪʨʦʧʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ: ʫ ʢʠʪʘʡʮʽʚ ʚʦʥʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 
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ʥʘʡʯʘʩʪʽʰʝ, ʘ ʫ ʙʨʘʟʠʣʴʩʴʢʠʭ ʽʥʜʝʡʮʽʚ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥ.̫  ɸʥʪʠʛʝʥʠ Fʫ
ʘ
, Fʫ

b 
ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʭʝʤʦʢʠʥʽʚ, ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʮʠʪʦʢʠʥʽʚ, 

ʽʥʪʝʨʣʝʡʢʠʥʽʚ,  ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʩʠʛʥʘʣʽʚ ʚʽʜ ʥʝʡʨʦʛʦʨʤʦʥʽʚ 

ʽ ʚʠʜʘʣʷʶʪʴ ʥʝʟʘʜʽʷʥʠʭ ʮʠʪʦʢʽʥʽʚ ʟ ʧʣʘʟʤʠ ʢʨʦʚʽ.  

 

 

ʊʘʙʣʠʮʷ 4.5.3 - ʅʦʤʝʥʢʣʘʪʫʨʘ ʩʠʩʪʝʤʠ DUFFY 

 
ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ % 

 

 

ʌʝʥʦʪʠʧ 

ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ % 

ISBT ˉ ʉʠʤʚʦʣ 

ʘʥʪʠʛʝʥʫ 

ɹʽʣʘ  

ʨʘʩʘ 

ʏʦʨʥʘ 

ʨʘʩʘ 

ɹʣ̔ʘ  

ʨʘʩʘ 

ʏʦʨʥʘ 

ʨʘʩʘ 

FY1 Fy
a 

67 10 Fy (a
+
b

-
) 17 9 

FY 2 Fy
b 

83 23 Fy (a
+
b

+
) 49 1 

FY 3 Fy3
 

>99,9 32    Fy (a
-
b

+
) 34 22 

FY 4 Fy4
 

ʨʽʜʢʦ 98   Fy (a
-
b

-
)  68 

FY 5 Fy5
 

>99,9 32 ʋ ʤʘʣʘʟʽʡʮʽʚ ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ  

Fy
a 
ʘʥʪʠʛʝʥʫ 100 % 

FY 6 Fy6
 

>99,9 32  

 

 

ɺʽʜʦʤʽ ʪʽʣʴʢʠ ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ  ʜʦ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʫʙʢʣʘʩʦʤ  IgG1. ɼʝʷʢʽ ʟ ʥʠʭ ʤʘʶʪʴ ʝʬʝʢʪ ʜʦʟʠ, ʪʦʙʪʦ  ʤʘʻ 

ʤʽʩʮʝ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ  ʩʝʨʦʣʦʛʽʯʥʘ ʨʝʘʢʮʽʷ ʟʘ ʥʘʷʚʥʽʩʪʶ ʬʝʥʦʪʠʧʫ 

ʝʨʠʪʨʦʮʠʪʽʚ Fʫ
ʘ
/ Fʫ

ʘ
, ʥʽʞ ʧʨʠ ʬʝʥʦʪʠʧʽ ʝʨʠʪʨʦʮʠʪʽʚ Fʫ

ʘ
 / Fʫ

b
. ɼʫʞʝ ʨʽʜʢʦ 

ʜʘʥʽ ʘʥʪʠʪʽʣʘ ʻ ʧʨʷʤʠʤʠ ʘʛʣʶʪʠʥʘʪʘʤʠ. ɺʦʥʠ ʥʝ ʚʟʘʻʤʦʜʽʶʪʴ ʚ ʝʥʟʠʤʥʠʭ 

ʪʝʩʪʘʭ, ʪʦʤʫ ʱʦ ʘʥʪʠʛʝʥʠ Fʫ
ʘ
, Fʫ

b 
ʧʦʨʫʰʫʶʪʴʩʷ ʬʝʨʤʝʥʪʘʤʠ ʽ ʜʝʷʢʽ ʟ ʥʠʭ  

ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ. ʇʦʩʪʨʘʥʩʬʫʟʽʡʥʽ ʨʝʘʢʮʽʾ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝʛʘʡʥʦʛʦ ʽ ʚʽʜʜʘʣʝʥʦʛʦ ʪʠʧʽʚ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʪʘʣʴʥʠʤʠ ʜʣʷ 

ʧʘʮʽʻʥʪʘ. 

              ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ KIDD  (JK ,ISBTˉ009) 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʂʽdd (ʂʠʜʜ) ʪʘʢʦʞ, ʷʢ ʽ ʘʥʪʠʛʝʥʠ ɼʘʬʬʽ, 

ʩʢʣʘʜʘʶʪʴʩʷ ʦʜʥʽʻʶ ʧʘʨʦʶ ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ. ʇʦʟʥʘʯʘʶʪʴʩʷ ʩʠʤʚʦʣʘʤʠ Jk
ʘ
 ʪʘ 
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Jk
b
.  ʇʨʝʜʩʪʘʚʣʝʥʽ ʬʝʥʦʪʠʧʘʤʠ: Jk

ʘ+b-
; Jk

ʘ+b+
; Jk

ʘ-b-
;, ʥʘʩʣʽʜʫʚʘʥʥʷ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʘʫʪʦʩʦʤʘʣʴʥʠʤ ʪʠʧʦʤ, ʙʝʟ ʜʦʤʽʥʫʚʘʥʥʷ. ʍʨʦʤʦʩʦʤʥʘ 

ʣʦʢʘʣʽʟʘʮʽʷ ʛʝʥʫ ʩʠʩʪʝʤʠ  ʂʽdd -18q11-q12.  ɺʠʜʽʣʝʥʥʷ ʽʟ ʩʣʠʥʦʶ ʥʝʤʘʻ, ʥʝ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʨʫʧ ʢʨʦʚʽ ɸɺ0(ʅ) ʽ ʩʪʘʪʽ, ʧʨʠʨʦʜʥʠʭ ʘʛʣʶʪʠʥʽʥʽʚ ʥʝ ʟʥʘʡʜʝʥʦ. 

ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʩʝʨʝʜ ʙʽʣʦʾ ʨʘʩʠ Jk
ʘ
 ʽ Jk

b
   ʚʽʜʧʦʚʽʜʥʦ 77% ʪʘ 73%. ɺ 

ʪʦʡ ʞʝ ʯʘʩ Jk
+
 ʧʦʟʠʪʠʚʥʠʭ ʦʩʽʙ ʩʝʨʝʜ ʢʠʪʘʡʮʽʚ ʚʩʴʦʛʦ 2,5%; ʷʧʦʥʮʽʚ - 8-

12%; ʽʥʜʦʢʠʪʘʡʮʽʚ - 11%.  

 

       ʊʘʙʣʠʮʷ 4.5.4 -  ɸʥʪʠʛʝʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʩʠʩʪʝʤʠ JK 
 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ % 

 

 

ʌʝʥʦʪʠʧ 

ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ % 

ISBT ˉ ʉʠʤʚʦʣ 

ʘʥʪʠʛʝʥʫ 

ɹʽʣʘ  

ʨʘʩʘ 

ʏʦʨʥʘ 

ʨʘʩʘ 

ɹʽʣʘ  

ʨʘʩʘ 

ʏʦʨʥʘ 

ʨʘʩʘ 

 

 

JK1 Jk
a 

77 92 Jk (a
+
b

-
) 26,3 51,1 23,2 

JK 2 Jk
b 

74 49 Jk (a
+
b

+
) 50,3 40,8 50 

JK 3 Jk
ab 

>99,9 >99,9   Jk (a
-
b

+
) 23,4 8,1 26,8 

 
 

   Jk (a
-
b

-
) Jk:-3 ʨʽʜʢʦ ʨʽʜʢʦ ʨʽʜʢʦ 

 

ɯʩʥʫʶʪʴ ʱʝ ʜʝʢʽʣʴʢʘ ʩʫʢʫʧʥʠʭ ʛʨʫʧʦʚʠʭ ʘʥʪʠʛʝʥʽʚ ,ʷʢʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʦʥʘʜ 

90%, ʘʣʝ ʥʝ ʤʘʶʪʴ ʚʝʣʠʢʦʛʦ   ʪʨʘʥʩʬʫʟʽʡʥʦʛʦ ʪʘʢ ʽ ʘʢʫʰʝʨʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ ʊj 

(ʜʞʝʡ), Vʝl (ʚʝʣ) ʽ U(ʫ). 

 

 

                            ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʈʨ (ISBTˉ003) 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʈʨ ʚʠʷʚʣʝʥʽ  ʂ. ʃʘʥʜʰʪʝʡʥʝʨʦʤ ʫ ʩʧʽʚʧʨʘʮʽ ʟ 

ʇ.ʃʝʚʽʥʦʤ ʫ 1927 ʨʦʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʠʪʽʣ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʚ ʢʨʦʣʠʢʽʚ ʧʨʠ 

ʽʤʫʥʽʟʘʮʽʾ ʝʨʠʪʨʦʮʠʪʘʤʠ ʣʶʜʠʥʠ. ɿʘ ʩʧʝʮʠʬʽʯʥʽʩʪʶ  ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ ʈ1. ɯʥʰʽ ʘʥʪʠʛʝʥʠ ï ʈ, ʈ
k
,
 
Luke, ʷʢʽ ʚʽʜʥʦʩʠʣʠ ʜʦ ʩʠʩʪʝʤʠ 

ʈ, ʟʘ ʩʫʯʘʩʥʦʶ ʛʥʦʤʝʥʢʣʘʪʫʨʦʶ ʚʽʜʥʝʩʝʥʠ ʜʦ ʢʦʣʝʢʮʽʾ  ʘʥʪʠʛʝʥʽʚ Globo. 

ɸʥʪʠʛʝʥ ʈ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʝʨʝʜ ʻʚʨʦʧʝʡʮʽʚ ʫ 70-78% ʚʠʧʘʜʢʽʚ, ʩʝʨʝʜ 

ʘʬʨʠʢʘʥʮʽʚ ʫ 95%; ʯʘʩʪʦʪʘ ʈ2 ʩʢʣʘʜʘʻ 30%. ɻʝʥ ʘʥʪʠʛʝʥʘ ʈ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʥʘ 

6
ʡ
 ʭʨʦʤʦʩʦʤʽ, ʪʘʤ ʞʝ ʜʝ ʽ ʛʝʥ ʩʠʩʪʝʤʠ ʅLɸ; ʮʠʤ ʬʘʢʪʦʤ ʤʦʞʣʠʚʦ ʽ 
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ʧʦʷʩʥʶʻʪʴʩʷ ʡʦʛʦ ʫʯʘʩʪʴ ʚ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʷʭ. ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʈ 

ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʷʢ ʧʨʠ ʪʨʘʥʩʬʫʟʽʷʭ ʪʘʢ ʽ ʧʨʠ ʚʘʛʽʪʥʦʩʪʷʭ. 

ɿʘ ʙʽʦʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʘʥʪʠʛʝʥ ʈ1 ʻ ʩʬʽʥʛʦʣʽʧʠʜʦʤ, ʷʢ ʨʝʮʝʧʪʦʨ 

ʚʽʥ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʝʧʽʪʝʣʽʻʤ ʥʠʨʦʢ ʽ ʟ ɺ19 ʧʘʨʚʦʚʽʨʫʩʦʤ. ɺʽʥ ʚʽʜʽʛʨʘʻ ʧʝʚʥʫ 

ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʽ ʜʝʷʢʠʭ ʬʦʨʤ ʧʽʻʣʦʥʝʬʨʠʪʫ. ɸʥʪʠʪʽʣʘ ʘʥʪʠ-ʈ1 ʷʢ 

ʧʨʘʚʠʣʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ IgM  ʽ ʚʠʢʣʠʢʘʶʪʴ ʧʨʷʤʫ ʘʛʣʶʪʠʥʘʮʽʶ 

ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʩʽʣʴʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ( ʧʦʚʥʽ ʘʥʪʠʪʽʣʘ) , ʘʣʝ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʶ 

ʤʘʶʪʴ ʽ ʣʽʟʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɼʫʞʝ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʘʥʪʠʪʽʣʘ IgG, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʘʥʪʠʪʽʣʘ ɼʦʥʘʪ-ʃʘʥʜʰʪʝʡʥʝʨʘ) ʽ 

ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʘʨʦʢʩʠʟʤʘʣʴʥʽʡ  ʥʽʯʥʽʡ ʛʝʤʦʛʣʦʙʽʥʫʨʽʾ. 

ʇʦʩʪʨʘʥʩʬʫʟʽʡʥʽ ʨʝʘʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʛʘʡʥʦʛʦ ʽ ʽ ʚʽʜʜʘʣʝʥʦʛʦ ʪʠʧʫ.  

 

           ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ DIEGO (D1, ISBTˉ010) 

ʇʝʨʰʠʡ ʘʥʪʠʛʝʥ ʙʫʚ ʚʽʜʢʨʠʪʠʡ ʚ 1956 ʨʦʮʽ ʫ ɺʝʥʝʩʫʝʣʽ ʧʨʠ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʨʦʜʠʥʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ  ʥʘʨʷʜʫ ʟ ʙʽʣʠʤʠ 

ʘʤʝʨʠʢʘʥʮʷʤʠ ʚʭʦʜʠʣʠ  ʽ ʘʤʝʨʠʢʘʥʩʴʢʽ ʽʥʜʽʘʥʮʽ ( ʽʥʜʝʡʮʠ). ʄʘʨʢʝʨ Di
a
, 

ʜʦ ʷʢʦʛʦ ʙʫʣʠ ʧʨʦʜʫʢʦʚʘʥʽ ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ, ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʷʢ 

ʤʘʨʢʝʨ ʤʦʥʛʦʣʦʾʜʽʚ, ʷʢʠʡ ʚ ʽʥʰʠʭ ʝʪʥʽʯʥʠʭ ʰʨʫʧʘʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʢʨʘʡ 

ʨʽʜʢʦ. ʊʘʢ, ʫ  ʙʽʣʠʭ ʻʚʨʦʧʝʦʾʜʽʚ (ʛʦʣʣʘʥʜʮʽʚ, ʘʤʝʨʠʢʘʥʮʽʚ, ʽʪʘʣʴʷʥʮʽʚ, 

ʧʦʣʷʢʽʚ,ʨʦʩʽʷʥ, ʫʛʦʨʮʽʚ) ʘʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʥʝ ʚʠʷʚʣʝʥʽ. ʋ 1967 

ʨʦʮʽ ʩʠʩʪʝʤʘ ɼʽʻʛʦ ʚʠʟʥʘʯʝʥʘ ʷʢ ʧʦʣʽʤʦʨʬʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʥʘʣʽʯʫʻ 21 

ʘʥʪʠʛʝʥ ʽ ʤʘʻ ʪʨʠ ʬʝʥʦʪʠʧʠ:Di(a+b-); Di(a-b+); Di(a+b+). ɻʝʥ Di 

ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʚ ʣʦʢʫʩʽ q21 ïq22. ʇʨʦʜʫʢʦʤ ʛʝʥʫ ʻ ʛʣʽʢʦʧʨʦʪʝʽʥ BAND, 

ʷʢʠʡ ʻ ʥʦʩʽʻʤ ʘʥʪʠʛʝʥʫ ɼʽʻʛʦ. ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʤʝʤʙʨʘʥʽ 

ʝʨʠʪʨʦʮʠʪʽʚ ʟʜʽʡʩʥʶʶʪʴ ʬʫʥʢʮʽʶ ʪʨʘʥʩʧʦʨʪʫ ʘʥʽʦʥʫ  HCO3 
ï 
ʚʩʝʨʝʜʠʥʫ 

ʢʣʽʪʠʥʠ ʚ ʦʙʤʽʥ ʥʘ ʘʥʽʦʥ C1
-
 , ʱʦ ʩʧʨʠʷʻ ʘʢʫʤʫʣʷʮʽʾ ʚʫʛʣʝʢʠʩʣʦʪʠ ʚ 

ʝʨʠʪʨʦʮʠʪʘʭ ʽ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʪʨʘʥʩʧʦʨʪ ʚʫʛʣʝʢʠʩʣʦʪʠ ʜʦ ʣʝʛʝʥʽʚ. 
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ɸʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʫ D1 ï̔ ʟʦ̔ʤʫʥʥʽ, ʚʠʩʦʢʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʪʨʘʥʩʬʫʟʽʡʥʦ ʟʥʘʯʠʤʽ. 

 

           ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ YT ( ISBTˉ011) 

 ʉʠʩʪʝʤʘ ʂʘʨʪʨʘʡʪ ʚʽʜʢʨʠʪʘ ʫ 1956 ʨʦʮʽ B.R.Eatom  ʟ ʩʧʽʚʘʚʪʦʨʘʤʠ.  ɺ 

ʩʠʩʪʝʤʽ  ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʜʚʘ ʘʥʪʠʛʝʥʘ: Yt
a  
(ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻ ʤʦʩʪʽ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ɭʚʨʦʧʠ 99,7%) ʽ  Yt
b 
(ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻ ʤʦʩʪʽ ʙʣʠʟʴʢʦ 8%). ʅʝ 

ʦʧʠʩʘʥʽ ʚʠʧʘʜʢʠ ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʧʷʩʥʶʻʪʴʩʷ ʚʝʣʠʢʦʶ 

ʧʦʰʠʨʝʥʽʩʪʶ ʚ ʧʦʧʫʣʷʮʽʷʭ. ʍʨʦʤʦʩʦʤʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʛʝʥʘ  - 7q22. ʇʨʦʜʫʢʪʦʤ 

ʛʝʥʫ ʻ ʘʮʝʪʠʣʭʦʣʽʥʝʩʪʝʨʘʟʘ. ʅʘʩʴʦʛʦʜʥʽ ʱʝ ʥʝ ʚʠʟʥʘʯʝʥʘ  ʬʽʟʽʦʣʦʛʽʯʥʘ 

ʬʫʥʢʮʽʷ ʘʥʪʠʛʝʥʽʚ ʚ ʝʨʠʪʨʦʮʠʪʘʭ, ʪʘʢʦʞ ʥʝ ʚʠʟʥʘʯʝʥʘ ʽ ʩʘʤʘ ʱʽʣʴʥʽʩʪʴ ʩʘʡʪʽʚ 

ʚ ʤʝʤʙʨʘʥʘʭ. ɸʣʝ  ʟʛʽʜʥʦ ʩʪʨʫʢʪʫʨʽ ʘʥʪʠʛʝʥʽʚ, ʾʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ 

ʬʝʨʤʝʥʪʽʚ. ɸʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ YT ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʣʠʰʝ ʚ ʥʝʧʨʷʤʦʤʫ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʤʫ ʪʝʩʪʽ. 

   

               ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ XG ( ISBTˉ012) 

ʉʠʩʪʝʤʘ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʽʚ Xg  ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ ʘʥʪʠʛʝʥʘʤʠ Xg
a
 

 ̔CD99.  ʂʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʜʦ ʘʥʪʠʛʝʥʽʚ ʥʝ ʚʠʚʯʝʥʦ.  

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ SCIANNA (SC; ISBTˉ013) 

ʉʠʩʪʝʤʘ ʘʥʪʠʛʝʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʦʪʠʨʤʘ ʘʥʪʠʛʝʥʘʤʠ: Sc1; Sc2; Sc3; Rd,  

ʦʩʥʦʚʫ ʷʢʠʭ ʩʢʣʘʜʘʻ ʬʘʢʪʦʨ Bu
a
, ʷʢʠʡ ʙʫʣʦ ʚʧʝʨʰʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʚ 

ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʤʫ ʪʝʩʪʽ ʽ ʧʦʰʠʨʝʥʽʩʪʴ ʷʢʦʛʦ ʩʝʨʝʜ ɭʚʨʦʧʝʡʮʽʚ ʩʢʣʘʜʘʻ ʚʽʜ 

0,67 ʜʦ 0,88%. ʇʨʠ ʥʘʧʨʘʚʣʝʥʽʡ ʽʤʫʥʽʟʘʮʽʾ ʬʘʢʪʦʨʦʤ Bu
a+

 ʜʦʥʦʨʽʚ ʟ ʨʝʟʫʩ 

ʥʝʛʘʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ (ccdee) ʽ ʟ ʛʨʫʧʦʶ ʢʨʦʚʽ A1B;B
ua-

,
 
ʤʦʞʫʪʴ 

ʧʨʦʜʫʢʫʚʘʪʠʩʴ ʽʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʤʘʶʪʴ  ʥʠʟʴʢʫ ʩʝʨʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. 
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ʂʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ  ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ ʥʝ ʚʠʚʯʝʥʦ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʜʫʞʝ ʨʽʜʢʦ ʧʨʦʜʫʢʫʶʪʴʩʷ. ɸʥʪʠʛʝʥʠ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʧʘʨʦʶ ʘʣʝʣʴ ʥʠʭ ʛʝʥʽʚ 

ʻʜʠʥʦʛʦ ʣʦʢʫʩʘ ʟ ʭʨʦʤʦʩʦʤʥʦʶ ʣʦʢʘʣʽʟʘʮʽʻʶ ʛʝʥʘ 1 p35-p32. ʇʨʦʜʫʢʪ ʛʝʥʫ SC 

ʻ ʛʣʽʢʦʧʨʦʪʝʽʥ, ʬʫʥʢʮʽʷ ʷʢʦʛʦ ʱʝ ʥʝ ʚʠʚʯʝʥʘ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʣʽʢʦʧʨʦʪʝʾʥʘʤ 

ʥʘʣʝʞʠʪʴ ʨʦʣʴ ʩʪʘʙʽʣʽʟʘʪʦʨʘʤ ʤʝʤʙʨʘʥʠ.  

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ DOMBROCK  (DO; ISBTˉ014) 

ʉʠʩʪʝʤʘ ʝʨʠʪʨʦʮʠʪʽʚ DO ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʫ 1965-1968 ʨʦʫʢʘʭ, ʫʪʚʦʨʝʥʘ 

ʘʥʪʠʛʝʥʘʤʠ DO
a
(ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ 66%); DO

b
(ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ 82%); Gy
a
; Hy; Jo

a
, ʩʝʨʝʜ ʷʢʠʭ ʪʨʘʥʩʬʫʟʽʡʥʦ ʟʥʘʯʠʤʠʤʠ ʻ  

ʘʥʪʠʛʝʥʠ  DO
a   
ʽ DO

b, 
ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ  ʜʦʩʪʘʪʥʴʦ ʽʤʫʥʦʛʝʥʥʠʤʠ. ʍʨʦʤʦʩʦʤʥʘ 

ʣʦʢʘʣʽʟʘʮʽʷ ʛʝʥʫ DO ï 12p13.2 - p12.1, ʧʨʦʜʫʢʪʦʤ ʛʝʥʫ ʻ ʛʣʽʢʦʧʨʦʪʝʽʥ, ʷʢʠʡ ʟʘ 

ʧʨʠʧʫʱʝʥʥʷʤ, ʤʘʻ ʬʫʥʢʮʽʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʤʙʨʘʥʠ 

ʝʨʠʪʨʦʮʠʪʽʚ.ɸʥʪʠʛʝʥ Do
a
 ʩʧʘʜʢʫʻʪʴʩʷ ʟʘ ʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ, ʘʫʪʦʩʦʤʘʣʴʥʦ ʽ 

ʛʝʥʝʪʠʯʥʦ ʥʝ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʞʦʜʥʦʶ ʚʽʜʦʤʦʶ ʝʨʠʪʨʦʮʠʪʘʨʥʦʶ ʩʠʩʪʝʤʦʶ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ COLTON  (CO; ISBTˉ015) 

ʉʠʩʪʝʤʘ ʝʨʠʪʨʦʮʠʪʽʚ CO  ʚʽʜʢʨʠʪʘ ʫ 1967 ʨʦʮʽ,  ʽ ʚʤʽʱʫʻ ʪʨʠ 

ʘʥʪʠʛʝʥʘ: Co
a  

, Co
b
, ʽ

 
Co3. ɸʥʪʠʛʝʥ Co

a  
ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 99,7% ʦʩʽʙ. ɸʥʪʠʛʝʥ 

Co
b
 ï ʚʽʜ 6 ʜʦ 11%.  ʋʩʽ ʘʥʪʠʛʝʥʠ ʜʦʩʠʪʴ ʽʤʫʥʦʛʝʥʥʽ ʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ 

ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʽ ʨʝʘʢʮʽʾ. ɸʥʪʠʪʽʣʘ ʘʥʪʠ- Co
a
 ʘʥʘʤʥʝʩʪʠʯʥʦ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʛʝʤʦʪʨʘʥʩʬʫʟʽʷʤʠ, ʘʙʦ ʟ ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʠʤʠ ʚʘʛʽʪʥʦʩʪʷʤʠ. ʉʘʤʽ ʘʥʪʠʪʽʣʘ ʟʘ 

ʬʦʨʤʦʶ ʻ ʥʝʧʦʚʥʠʤʠ (IgG) ʽ ʘʢʪʠʚʥʽ ʪʽʣʴʢʠ ʚ ʘʥʪʠʛʣʦʙʫʣʽʥʦʚʦʤʫ ʪʝʩʪʽ. ɻʝʥ 

ʉʠʩʪʝʤʠ ʂʦʣʪʦʥ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ 7-ʡ ʭʨʦʤʦʩʦʤʽ ʚ ʣʦʢʫʩʽ p14, ʧʨʦʜʫʢʦʤ ʛʝʥʫ 

ʻ ʧʦʣʽ ʧʝʧʪʠʜ ʘʢʚʘʧʦʨʽʥ ïAQP1, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʧʦʨʪ ʚʦʜʠ ʜʦ 

ʝʨʠʪʨʦʮʠʪʫ.  

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ LANDSTEINER -WIENER  (LW ; ISBTˉ016) 
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ʉʠʩʪʝʤʘ ʫʪʚʦʨʝʥʘ ʪʨʴʦʤʘ ʘʥʪʠʛʝʥʘʤʠ: Lw
a
;Lw

ab
;LW

b
, ʷʢʽ ʥʝ ʤʘʶʪʴ 

ʜʦʩʪʘʪʥʴʦʾ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʠʭ ʨʝʘʢʮʽʡ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ CHIDO -RODGERS (CH/RG; ISBTˉ017) 

ʉʠʩʪʝʤʘ CH ʚʤʽʱʫʻ ʩʽʤ ʘʥʪʠʛʝʥʽʚ: Ch1; Ch2; Ch3; Ch4; Ch5: 

Ch6;WH.  ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʢʣʘʩʠʯʥʦʤʫ ʩʝʥʩʽ ʥʝ ʻ ʘʥʪʠʛʝʥʘʤʠ 

ʢʨʦʚʽ, ʙʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʙʩʪʘʥʮʽʶ, ʷʢʘ ʘʜʩʦʨʙʦʚʘʥʘ ʥʘ ʧʦʚʝʨʭʥʽ 

ʝʨʠʪʨʦʮʠʪʽʚ ʟ ʧʣʘʟʤʠ.   ɻʝʥ ʩʠʩʪʝʤʠ ʏʽʜʦ ʤʘʻ ʭʨʦʤʦʩʦʤʥʫ ʣʦʢʘʣʽʟʘʮʽʶ 

6p21.3, ʘʥʪʠʛʝʥʠ ʤʘʶʪʴ ʙʣʠʟʴʢʝ ʨʦʟʤʽʱʝʥʥʷ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʣʦʢʫʩʘ 

HLA ʥʘ 6-ʭʨʦʤʦʩʦʤʽ. ʉʘʤʘ  ʧʣʘʟʤʘʪʠʯʥʘ ʩʫʙʩʪʘʥʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʦʥʝʥʪ 

ʩʠʩʪʝʤʠ C4a ʢʦʤʧʣʝʤʝʥʪʫ.ʆʙʠʜʚʘ ʘʥʪʠʛʝʥʠ ʪʽʩʥʦ ʟʯʝʧʣʝʥʽ ʤʽʞ ʩʦʙʦʶ ʽ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʛʘʧʣʦʪʠʧʦʚʦ ʚ ʢʦʤʧʣʝʢʩʽ. ʍʘʨʘʢʪʝʨʥʠʤ ʻ  ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʽ ʱʽʣʴʥʽʩʪʴ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʢʦʤʧʣʝʢʩʫ ʏʽʜʦ-ʈʦʜʞʝʨʩ ʥʘ 

ʝʨʠʪʨʦʮʠʪʘʭ ʭʚʦʨʠʭ ʥʘ ʘʫʪʦʽʤʫʥʥʫ ʛʝʤʦʣʽʪʠʯʥʫ ʘʥʝʤʽʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʛʝʤʦʣʽʟʫ ʽ ʢʣʽʥʽʯʥʦʾ ʤʘʥʽʬʝʩʪʘʮʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ.   ɸʥʪʠʪʽʣʘ ʥʝ 

ʻ ʪʨʘʥʩʬʫʟʽʡʥʦ ʟʥʘʯʠʤʽ.  

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ Hh  (H; ISBTˉ018) 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ ï ʅ. ɸʥʪʠʪʽʣʘ ʧʨʦʜʫʢʫʶʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʟʘ ʫʤʦʚ, ʱʦ ʫ ʽʥʜʠʚʽʜʫ ʜʘʥʠʡ ʘʥʪʠʛʝʥ ʚʽʜʩʫʪʥʽʡ ( ɹʦʤʙʝʡ, ʜʝʷʢʽ 

ʽʥʜʠʚʽʜʠ,  ʥʦʩʽʾ ɸ ʽ ɺ). ɸʥʪʠ-ʅ ʘʥʪʠʪʽʣʘ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʽ IgM, ʽʥʦʜʽ  

IgG. ʂʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʚʠʚʯʝʥʦ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ Kx  (XK ; ISBTˉ019) 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ Kx. ɸʥʪʠʪʽʣʘ ʜʦ ʘʥʪʠʛʝʥʫ 

ʜʘʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ ʟʦʢʨʝʤʘ ʫ ʦʩʽʙ ʟ ʩʠʥʜʨʦʤʦʤ 

MʩLeod, ʫ ʷʢʠʭ ʜʘʥʠʡ ʘʥʪʠʛʝʥ ʚʽʜʩʫʪʥʽʡ. 
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ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ GEBRIGH   (GE; ISBTˉ020) 

ʉʠʩʪʝʤʘ  ʚʽʜʢʨʠʪʘ ʫ 1960 ʨʦʮʽ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ  7 ʘʥʪʠʛʝʥʘʤʠ: G2; G3; 

G4; Wb; Ls
a
; An

a
; Dh

a
.  ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʩʫʪʥʽ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ 

ʦʩʽʙ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʧʫʣʷʮʽʾ ʽ ʪʦʤʫ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ  ʪʨʘʥʩʬʫʟʽʡʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʍʨʦʤʦʩʦʤʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʛʝʥʫ ʩʠʩʪʝʤʠ ɻʝʨʙʠʭ ʚʠʟʥʘʯʝʥʘ ʷʢ 2q14-

q21. ʇʨʦʜʫʢʪʦʤ ʛʝʥʫ ʻ ʛʣʽʢʦʬʦʨʽʥʠ C  ʽ D, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʝʤʙʨʘʥʥʠʭ 

ʙʽʣʢʽʚ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʛʣʽʢʦʟʽʣʽʨʫʚʘʥʥʷ ʝʢʩʪʨʘʢʣʽʪʠʥʥʠʭ ʜʦʤʝʥʽʚ. ʉʘʤʝ 

ʛʣʽʢʦʬʦʨʽʥʠ ʥʝʩʫʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʽʘʣʦʚʠʭ ʢʠʩʣʦʪ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʧʦʚʝʨʭʥʷ 

ʝʨʠʪʨʦʮʠʪʫ ʧʨʠʡʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ 

ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʢʣʽʪʠʥ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʧʦʥʪʘʥʥʦʾ ʘʛʨʝʛʘʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ CROMER  (CROM; ISBTˉ021) 

ʉʠʩʪʝʤʘ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 11 ʘʥʪʠʛʝʥʘʤʠ: 

Cr
a
; Tc

a
; Tc

b
; Tc

e
; Dr

a
; Es

a
; IFC;WES

a
;WESb; UMC; GUTI ʽ ʢʦʜʫʻʪʴʩʷ 

ʛʝʥʦʤ ʟ ʭʨʦʤʦʩʦʤʥʦʶ ʣʦʢʘʣʽʟʘʮʽʻʶ 1 q32. ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʥʝʩʫʪʴ 

ʧʦʣʽ ʧʝʧʪʠʜ DAF(deaccelerating factor). ɼʘʥʠʡ ʙʽʣʦʢ ʧʝʨʝʨʠʚʘʻ ʘʩʦʮʽʘʮʽʶ 

ʢʦʤʧʦʥʝʥʪʽʚ C4b  ʽ C3b ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ, ʧʽʩʣʷ ʯʦʛʦ ʘʥʪʠʛʝʥ CD59 

ʧʦʚô̫ ʟʫʻ ʢʽʥʮʝʚʽ ʢʦʤʧʦʥʝʥʪʠ C8 ʽ C9, ʪʠ ʩʘʤʠʤ ʙʣʦʢʫʻ ʤʝʤʙʨʘʥʦʘʪʘʢʫʶʯʠʡ 

ʢʦʤʧʣʝʢʩ. ʎʝʡ ʤʝʭʘʥʽʟʤ ʻ  ʟʘʭʠʩʥʠʤ ʚʽʜ ʚʥʫʪʨʽʰʥʝʩʫʜʠʥʥʦʛʦ ʛʝʤʦʣʽʟʫ, ʘ 

ʛʣʽʢʦʧʨʦʪʝʽʥʠ DAF  ̔ CD59 ʟʘʭʠʱʘʶʪʴ ʝʨʠʪʨʦʮʠʪʠ ʚʽʜ ʛʝʤʦʣʽʟʫ ʦʩʦʙʠʩʪʠʤ 

ʢʦʤʧʣʝʤʝʥʪʦʤ. 

 ɸʥʪʠʪʽʣʘ  ʜʦ ʮʠʭ ʘʥʪʠʛʝʥʽʚ ʧʨʦʜʫʢʫʶʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ. ʂʣʽʥʽʯʥʝ 

ʟʥʘʯʝʥʥʷ  ʾʭ ʥʝ ʚʠʚʯʝʥʦ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ KNOPS  (KN; ISBTˉ022) 

ʉʠʩʪʝʤʘ ʂʥʦʧʩ ʻ ʩʢʣʘʜʥʦʶ ʧʦʣʽʤʦʨʬʥʦʶ ʩʠʩʪʝʤʦʶ, ʚ ʩʠʩʪʝʤʽ 

ʚʠʟʥʘʯʝʥʦ ʚʽʩʽʤ ʘʥʪʠʛʝʥʽʚ: Kn
a
; Kn

b
; McC

a
; SI1; Yk

a
; McC

b
; SI2; SI3, ʷʢʽ ʻ 

ʜʫʞʝ ʧʦʱʠʨʝʥʠʤʠ ʚ ʧʦʧʫʣʷʮʽʷʭ ï ʚʽʜ 98%  ʘʥʪʠʛʝʥ ʂʦʩʪ (Cs
a
 ) ʜʦ 100%  ʘʥʠ 



140 

 

ʛʝʥ ʂʥʦʧʩ (Kn
a
). ʍʨʦʤʦʩʦʤʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʛʝʥʫ ʩʠʩʪʝʤʠ -1 q32. ʇʨʦʜʫʢʪ 

ʛʝʥʫ ʻ ʛʣʶʢʦʧʨʦʪʝʾʜ, ʷʢʠʡ ʤʘʻ ʬʫʥʢʮʽʶ ʟʚôʷʟʫʚʘʥʥʷ C3b/C4b ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʤʧʣʝʤʝʥʪʫ ʰʣʷʭʦʤ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʨʝʮʝʧʪʦʨʘ CR1 ʥʘ ʤʝʤʙʨʘʥʽ ʝʨʠʪʨʦʮʠʪʘ. 

ʉʫʤʽʩʥʦʶ ʜʽʻʶ ʘʥʪʠʛʝʥʽʚ ʂʨʦʤʝʨ ʽ ʙʽʣʢʘ DAF, ʘʥʪʠʛʝʥʠ ʂʥʦʧʩ ʟʘʭʠʱʘʶʪʴ 

ʝʨʠʪʨʦʮʠʪʠ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ ʦʩʦʙʠʩʪʠʤ ʢʦʤʧʣʝʤʝʥʪʦʤ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʘʥʪʠʪʽʣʘ ʜʦ ʜʘʥʠʭ ʘʥʪʠʛʝʥʽʚ ʥʝ ʤʘʶʪʴ ʢʣʽʥʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ INDIAN   (IN; ISBTˉ023) 

ʉʠʩʪʝʤʘ ʚʽʜʢʨʠʪʘ ʫ 1973 -1975 ʨʦʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ  ʘʥʪʠʛʝʥʘʤʠ 

In
a
( ʥʠʟʴʢʘ ʧʦʰʠʨʝʥʽʩʪʴ) ʽ In

ʚ 
( ʚʠʩʦʢʘ ʧʦʰʠʨʝʥʽʩʪʴ). ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ 

ʘʥʪʠʪʽʣʘ ʧʨʦʜʫʢʫʶʪʴʩʷ ʨʽʜʢʦ,  ʚ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʠʡ ʻʜʠʥʠʡ ʚʠʧʘʜʦʢ 

ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʦʾ ʨʝʘʢʮʽʾ. ʉʘʤʽ ʘʥʪʠʛʝʥʠ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʣʠʰʝ ʟʘ ʫʤʦʚʠ 

ʦʙʨʦʙʢʠ ʝʨʠʪʨʦʮʠʪʽʚ ʬʝʨʤʝʥʪʘʤʠ. ʍʨʦʤʦʩʦʤʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʛʝʥʫ 1N ï 11 q13, 

ʷʢʠʡ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʙʽʣʢʦʤ CD44 ʽ ʷʚʣʷʶ ʩʦʙʦʶ ʨʝʮʝʧʪʦʨ ʛʽʘʣʫʨʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ.  ʌʫʥʢʮʽʻʶ ʜʘʥʦʛʦ ʛʣʽʢʦʧʨʦʪʝʾʜʫ ʻ ʧʨʠʢʨʽʧʣʝʥʥʷ ʞʜʦ ʤʽʞʢʣʽʪʠʥʥʦʛʦ 

ʤʘʪʨʽʢʩʫ. ɻʣʽʢʦʧʨʦʪʝʽʜ CD44 ʧʨʝʟʝʥʪʫʻ ʘʥʪʠʛʝʥ ʩʠʩʪʝʤʠ INDIAN , ʩʘʤ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ ʥʝʢʨʦʚʝʪʚʦʨʥʠʭ ʪʢʘʥʠʥʘʭ, ʜʝ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʤʽʞʢʣʽʪʠʥʥʠʭ 

ʚʟʘʻʤʦʜʽʷʭ ʰʣʘʭʦʤ ʟʚô̫ ʟʫʚʘʥʥʷ ʢʣʽʪʠʥ ʟ ʟʦʚʥʽʰʥʝʢʣʽʪʠʥʥʠʤ ʤʘʪʨʠʢʩʦʤ. 

ɻʣʽʢʦʧʨʦʪʝʾʥ   CD44 ʝʢʩʧʨʝʩʦʚʘʥʠʡ ʥʝ ʪʽʣʴʢʠ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʘʣʝ ʽ ʥʘ 

ʣʝʡʢʦʮʠʪʘʭ ʽ ʣʽʤʬʦʮʠʪʘʭ. ɺʽʥ ʻ ʤʝʜʽʘʪʦʨʦʤ ʭʦʤʽʥʛʘ ʜʣʷ ʮʠʭ ʢʣʽʪʠʥ ʯʝʨʝʟ 

ʟʚô̫ ʟʢʠ ʟ ʛʽʘʣʫʨʦʥʘʪʘʤʠ. ʈʝʮʝʧʪʦʨ CD44R ʦʙʤʝʞʝʥʠʡ ʙʽʣʢʦʤ CD44. ɺʽʥ ʤʘʻ 

ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 130, 160, 190 kD ʽ ʻ ʥʝʛʝʤʦʧʦʝʪʠʯʥʦʶ ʽʟʦʬʦʨʤʦʶ ʝʢʟʦʥʫ 

V9 ʜʦʤʝʥʫ, ʷʢʘ ʬʽʟʽʦʣʦʛʽʯʥʦ ʤʘʻ ʬʫʥʢʮʽʶ ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʠʨʦʚʢʠ ( 

ʜʘʥʽ HLDA Workshop,Nov.,1996). ʎʝʡ ʞʝ ʨʝʮʝʧʪʦʨ ʻ ʨʝʮʝʧʪʦʨʦʤ ʜʣʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ Haemophilus influenze, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʫ ʣʶʜʠʥʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ï ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʝʨʠʪʨʦʮʠʪʘʤʠ 

ʜʦ ʦʨʛʘʥʽʚ ʤʠ ʰʝʥʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʚʦʛʦ ʨʦʩʪʫ ʬʘʢʪʦʨʠ ʢʨʦʚʽ X  

(ʛʝʤʽʥ, ʷʢʠʡ ʘʢʪʠʚʫʻ ʧʦʨʝʢʩʠʜʘʟʫ, ʯʠʤ ʽ ʩʪʠʤʫʣʶʻ ʬʫʢʮʽʾ ʙʘʢʪʝʨʽʡ) ʽ V 
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(NADH ʻ ʦʩʥʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʚʽʪʘʤʽʥʫ ɺ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʣʶʚʘʪʝʣʴʥʠʡ ʨʝʘʢʮʽʷʭ ʚ ʢʣʽʪʠʥʽ). ʇʨʠ In-ʥʝʛʘʪʠʚʥʦʤʫ ʬʝʥʦʪʠʧʽ ʡʦʛʦ 

ʬʫʥʢʮʽʾ ʧʨʠʡʤʘʶʪʴ ʥʘ ʩʝʙʝ ʽʥʰʽ ʝʧʽʪʦʧʠ, ʷʢʽ ʩʘʤʝ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʚʠʟʥʘʯʝʥʦ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ Ok  (OK; ISBTˉ024) 

ʉʠʩʪʝʤʘ ʤʘʻ ʦʜʠʥ ʘʥʪʠʛʝʥ Ok
ʘ
, ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ. 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʽ 

ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ ʜʘʥʦʛʦ ʘʥʪʠʛʝʥʫ ʚ ʜʚʦʭ ʚʠʧʘʜʢʘʭ (ʞʠʪʝʣʽ 

ʗʧʦʥʽʾ). 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ RAPH  (RAPH; ISBTˉ025) 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ MER2. ɺʽʜʥʦʩʥʦ ʢʣʽʥʽʯʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʥʝʤʘʻ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ JMH   ( ISBTˉ026) 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ JMH  ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ 

ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ. ɸʥʪʠʪʽʣʘ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʪʨʘʥʩʬʫʟʽʡʥʠʭ ʨʝʘʢʮʽʡ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ I   (ISBTˉ027) 

ʉʠʩʪʝʤʘ I  ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ I , ʷʢʠʡ ʤʘʻ ʚʠʩʦʢʫ 

ʽʤʫʥʦʛʝʥʥʽʩʪʴ. ɸʥʪʠʪʽʣʘ ʧʨʦʜʫʢʫʶʪʴʩʷ ʫ ʽʥʜʠʚʽʜʽʚ ʟ ʬʝʥʦʪʠʧʦʤ ʝʨʠʪʨʦʮʠʪʽʚ 

I -i+.  ʏʘʩʪʽʰʝ ʘʥʪʠʪʽʣʘ ʧʨʦʜʫʢʫʶʪʴʩʷ ʷʢ ʘʫʪʦ ʘʥʪʠʪʽʣʘ ʫ ʭʚʦʨʠʭ ʥʘ 

ʤʘʢʨʦʛʣʦʙʫʣʠʥʝʤʽʶ ɺʘʣʴʜʝʥʩʪʨʝʤʘ, ʷʢʽ ʤʘʶʪʴ ʩʠʥʜʨʦʤ ʭʦʣʦʜʦʚʦʾ 

ʘʛʣʶʪʠʥʘʮʽʾ. 

 

ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ GLOB (ISBTˉ028) 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ P. ɸʥʪʠʪʽʣʘ ʻ ʽʟʦʽʤʫʥʥʠʤʠ  ʽ 

ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʽ ʨʝʘʢʮʽʾ. 
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ɸʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ GIL  (ISBTˉ029) 

ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ GIL . ʂʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʥʝ 

ʟô̫ ʩʦʚʘʥʦ. 

                                             ɿʘʢʣʶʯʝʥʥʷ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʩʪʨʫʢʪʫʨʠ, 

ʬʫʥʢʮʽʾ, ʧʦʣʽʤʦʨʬʽʟʤʫ  ʘʥʪʠʛʝʥʽʚ ʨʽʟʥʠʭ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ  ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʥʪʠʪʽʣʦʛʝʥʝʟʫ ʤʠ ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʮʠʭ ʩʠʩʪʝʤ ʜʣʷ ʝʚʦʣʶʮʽʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ  ʧʦʧʫʣʷʮʽʡ ʽ ʣʶʜʩʪʚʘ 

ʚʟʘʛʘʣʽ ʚ ʘʩʧʝʢʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʽ ʘʜʦʧʪʘʮʽʾ ʜʦ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʌʽʟʽʦʣʦʛʽʯʥʘ ʬʫʥʢʮʽʷ ʮʠʭ ʩʠʩʪʝʤ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʪʢʘʥʠʥʥʦʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʶ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʙʦ ʚʠʟʥʘʯʝʥʦ ʾʭ ʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʚ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʢʣʽʪʠʥ ʢʨʦʚʽ ʥʘ ʨʽʚʥʽ ʛʝʥʦʤʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɼʦʢʘʟʘʥʦ ʪʘʢʦʞ, ʱʦ ʘʥʪʠʛʝʥʥʽ ʩʠʩʪʝʤʠ ʝʨʠʪʨʦʮʠʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʤʘʨʢʝʨʘʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʨʦʟʚʠʪʢʫ ʥʠʟʢʠ ʟʘʭʚʦʨʶʚʘʥʴ: ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ 

ʩʝʨʮʷ, ʽʥʬʘʨʢʪʽʚ ʤʽʦʢʘʨʜʫ, ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʧʦʨʦʢʽʚ ʤʽʪʨʘʣʴʥʦʛʦ ʪʘ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ, ʨʝʚʤʘʪʠʟʤʫ, ʨʝʚʤʘʪʦʽʜʥʠʡ ʘʨʪʨʠʪ, ʛʝʤʘʪʦʛʝʥʥʠʡ 

ʦʩʪʝʦʤʽʻʣʽʪ, ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʽʥʮʽʚʦʢ, ʛʝʤʦʬʽʣʽʷ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ 

ʟʣʦʷʢʽʩʥʽ ʧʫʭʣʠʥʠ ʪʘ ʽʥʰʝ . 

ɺʽʜʤʽʯʘʣʠʩʴ  ʩʪʽʡʢʽ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚôʷʟʢʠ ʛʨʫʧ ʢʨʦʚʽ ʩʠʩʪʝʤʠ ɸɺ0(ʅ) ʽ 

ʽʥhʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ Levis, ʄNSs ʪʘ ʛʘʧʪʦʛʣʦʙʽʥʽʚ ʟ ʫʨʘʞʝʥʥʷʤ ʦʢʨʝʤʠʭ 

ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ, ʘ ʩʘʤʝ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ, ʩʪʘʪʝʚʦ-ʩʝʯʦʚʦʾ, 

ʰʣʫʥʢʦʚʦʢʠʰʢʦʚʦʾ, ʚʨʘʞʝʥʥʷ ʰʢʽʨʠ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, 

ʧʩʠʭʽʯʥʽ ʭʚʦʨʦʙʠ ʪʘ ʽʥʰʝ. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʘʥʪʠʪʽʣʦʧʨʦʜʫʢʮʽʾ  ʚʠʷʚʣʝʥʦ ʥʘ ʤʘʪʝʨʽʘʣʽ ʜʦʥʦʨʽʚ, 

ʽʤʫʥʽʟʦʚʘʥʠʭ ʩʪʘʬʽʣʦʢʦʢʦʚʠʤ ʘʥʘʪʦʢʩʠʥʦʤ . ʉʭʠʣʴʥʽʩʪʴ ʦʩʽʙ ʟ ʛʨʫʧʦʶ ʢʨʦʚʽ 

ɸ (ɯɯ) ʜʦ ʙʽʣʴʰ ʘʢʪʠʚʥʦʾ ʘʥʪʠʪʽʣʦʧʨʦʜʫʢʮʽʾ ʘʥʪʠ-Ŭ-ʩʪʘʬʽʣʦʣʽʟʠʥʽʚ ʟʥʘʭʦʜʠʪʴ 

ʩʚʦʻ ʧʦʷʩʥʝʥʥʷ ʚ ʧʘʨʮʽʘʣʴʥʽʡ ʧʦʜʽʙʥʦʩʪʽ ʨʝʯʦʚʠʥʠ ɸ ʽ ʘʥʪʠʛʝʥʽʚ 

ʩʪʘʬʽʣʦʢʦʢʫ. ɸʥʪʠ-ɸ ʘʥʪʠʪʽʣʘ (Ŭ-ʽʟʦʛʝʤʘʛʣʶʪʠʥʽʥʠ), ʧʦʻʜʥʫʶʯʠʩʴ ʽʟ 
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ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʜʦ ʥʠʭ ʘʥʪʠʛʝʥʘʤʠ ʩʪʘʬʽʣʦʢʦʢʫ, ʧʦʯʘʩʪʠ ʙʣʦʢʫʶʪʴ 

ʧʨʦʜʫʢʮʽʶ ʘʥʪʠʩʪʘʬʽʣʦʢʦʢʦʚʠʭ ʘʥʪʠʪʽʣ, ʟʤʝʥʰʫʶʯʠ ʘʥʪʠʛʝʥʥʠʡ ʩʪʠʤʫʣ ʚ 

ʦʨʛʘʥʽʟʤʽ ʦʩʽʙ, ʫ ʷʢʠʭ ʧʨʠʩʫʪʥʽ Ŭ-ʽʟʦʛʝʤʘʛʣʶʪʠʥʽʥʠ, ʪʦʙʪʦ ʫ ʽʥʜʠʚʽʜʽʚ ʟ 

ʛʨʫʧʘʤʠ ʢʨʦʚʽ 0 (ɯ) ʽ ɺ (ɯɯɯ). ɺ ʪʦʡ ʞʝ ʯʘʩ ʦʩʦʙʠ ʟ ɸ (ɯɯ) ʪʘ ɸɺ (ɯV) ʛʨʫʧʘʤʠ 

ʧʨʦʜʫʢʫʶʪʴ ʘʥʪʠʪʽʣʘ ʙʝʟ ʟʘʟʥʘʯʝʥʠʭ ʦʙʤʝʞʝʥʴ, ʯʠʤ ʽ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ 

ʫ ʥʠʭ ʘʥʪʠʩʪʘʬʽʣʦʢʦʢʦʚʠʭ ʘʥʪʠʪʽʣ ʫ ʙʽʣʴʰ ʚʠʩʦʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɺʠʩʦʢʘ 

ʘʢʪʠʚʥʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʘʥʪʠʪʽʣ, ʦʪʨʠʤʘʥʠʭ  ʧʨʠ ʥʘʧʨʘʚʣʝʥʽʡ ʽʤʫʥʽʟʘʮʽʾ 

ʜʦʥʦʨʽʚ  ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʽ ʧʨʝʧʘʨʘʪʠ ʢʨʦʚʽ ʻ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʣʽʢʫʚʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ 

ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʩʴʦʛʦʜʥʽ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ  ʘʥʪʠʛʝʥʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʝʨʠʪʨʦʮʠʪʽʚ ʤʘʻ ʚʘʞʣʠʚʫ ʬʽʟʽʦʣʦʛʽʯʥʫ 

ʬʫʥʢʮʽʶ ï ʝʚʦʣʶʮʽʡʥʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʦʩʪʴ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ  

ʣʶʜʠʥʠ ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʪʠʛʝʥʟʘʣʝʞʥʦʛʦ 

ʘʥʪʠʪʽʣʦʛʝʥʝʟʫ, ʘʚʠʜʥʽʩʪʴ ʧʨʦʜʫʢʦʚʘʥʠʭ ʘʥʪʠʪʽʣ, ʩʪʫʧʽʥʴ ʽʟʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ 

ʦʨʛʘʥʽʟʤʫ  ʽʥʪʝʛʨʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʧʨʠ ʜʽʾ 

ʘʥʪʠʛʝʥʥʦ ʯʫʞʝʨʽʜʥʠʤʠ ʘʛʝʥʪʘʤʠ. ʊʦʙʪʦ ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʟʫʤʽʪʠ 

ʽʟʦʩʝʨʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʠʛʝʥʟʘʣʝʞʥʠʭ ʘʥʪʠʪʽʣ ʟ 

ʧʦʟʠʮʽʡ ʟʘʛʘʣʴʥʦʾ ʽʤʫʥʦʣʦʛʽʾ. 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

1. ʅʘ ʷʢʦʤʫ ʧʨʠʥʮʠʧʽ ˇʨʫʥʪʫʶʪʴʩʷ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ʢʨʦʚʽ ʚ 

ʩʠʩʪʝʤʽ Rh(D)? 

2. ʗʢʽ ʚʽʜʦʤʽ ʬʝʥʦʪʠʧʠ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʩʠʩʪʝʤʽ Rh(D)? 

3. ʑʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ? 

4. ʗʢ ʚʠʟʥʘʯʠʪʠ ʬʝʥʦʪʠʧʠ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ ʛʨʫʧ ʢʨʦʚʽ? 

5. ʗʢ ʧʨʦʚʦʜʷʪʴ ʚʠʙʽʨ ʤʝʪʦʜʠʢʠ ʪʘ ʝʨʠʪʨʦʮʠʪʽʚ ʧʦʪʨʽʙʥʦʛʦ ʪʠʧʫ? 

 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 

1. ʇʝʨʝʣʠʚʘʥʠʝ ʢʨʦʚʠ (ʠʩʪʦʨʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ,ʬʘʢʪʦʨʳ ʩʦʚʤʝʩʪʠʤʦʤʪʠ) /ʇ.ʄ. 
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ʈʆɿɼɯʃ V 

ɸʥʪʠʛʝʥʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʩʠʨʦʚʘʪʢʦʚʠʭ ʩʠʩʪʝʤ  ʢʨʦʚʽ 

 5.1 ɻʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ  ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʽʚ ʣʶʜʠʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʘʥʪʠʛʝʥʥʦʤʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ  

ʦʙʫʤʦʚʣʝʥʠʡ ʤʥʦʞʠʥʥʽʩʪʶ ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʽʩʪʶ ʙʽʣʢʽʚ, 

ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʽ ʽʟʦʬʝʨʤʝʥʪʽʚ ʩʠʨʦʚʘʪʢʠ ʘʙʦ ʧʣʘʟʤʠ. ʉʠʨʦʚʘʪʢʦʚʽ 

ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʶʪʴʩʷ ʩʧʘʜʢʦʚʦ ʽ, ʚ ʦʩʥʦʚʥʦʤʫ, ʥʝ ʧʦʚô̫ ʟʘʥʽ ʟ  ʽʥʰʠʤʠ 

ʽʟʦʩʝʨʦʣʦʛʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʝ ʧʦʚô̫ ʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʚ̔ ʢʫ ʽ ʩʪʘʪʽ ʣʶʜʠʥʠ, ʪʦʙʪʦ ʤʘʶʪʴ ʦʟʥʘʢʠ ʛʝʥʝʪʠʯʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ. 

 ɼʦ ʩʠʨʦʚʘʪʢʦʚʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʚʽʜʥʦʩʷʪʴ: ʛʘʧʪʦʛʣʦʙʽʥ (Hp), 

ʽʤʫʥʦʛʣʦʙʫʣʽʥ (ʘʣʦʪʠʧʠ Gm Inv),  Gc-ʢʦʤʧʦʥʝʥʪ, ʪʨʘʥʩʬʝʨʠʥ Tf, 

ʣʽʧʦʧʨʦʪʝʾʜʠ ( Ag,  Lp, Ld), ʧʨʝʜʘʣʴʙʫʤʽʥ, ʘʣʴʙʫʤʽʥ,  ʰʚʠʜʢʽ ʽ ʧʦʚʽʣʴʥʽ 

ʧʦʩʪʘʣʴʙʫʤʽʥʠ, ʬʝʨʤʝʥʪʠ( ʭʦʣʽʥʝʩʪʝʨʘʟʠ, ʬʦʩʬʘʪʘʟʠ ʽ ʽʥʰʽ.). ɺ ʜʘʥʦʤʫ 

ʨʦʟʜʽʣʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ  ʥʘʡʙʽʣʴʰ ʟʘʜʽʷʥʽ ʚ ʽʤʫʥʦʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʟ ʧʦʟʠʮʽʡ ʧʦʣʽʤʦʨʬʽʟʤʫ, ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʽʾ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ.   

 ʉʠʩʪʝʤʘ ʛʘʧʪʦʛʣʦʙʽʥʽʚ. 

ɻʘʧʪʦʛʣʦʙʽʥ (ʅʨ) (ʩʠʥʦʥʽʤ ʩʝʨʦʤʫʢʦʾʜŬ
2
)
 
ï ʻ ʛʣʽʢʦʧʨʦʪʝʾʥʦʤ ʧʣʘʟʤʠ ʢʨʦʚʽ, 

ʪʦʙʪʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʧʦʣʫʯʝʥʥʷ ʙʽʣʢʫ (83%) ʽ ʚʫʛʣʝʚʦʜʽʚ(17%)  ʷʢʝ ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦ ʟʚôʷʟʫʚʘʪʠ ʛʝʤʦʛʣʦʙʽʥ. ʅʨ ʩʠʥʪʝʟʫʻʪʴʩʷ ʫ ʧʝʯʽʥʮʽ  ̔

ʩʢʣʘʜʘʻ ʚʽʜ 1,2 ʜʦ 1,4% ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ ʢʨʦʚʽ. ɺ ʛʘʧʪʦʛʣʦʙʽʥʘʭ 

ʚʤʽʱʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 5% ʘʮʝʪʠʣʥʝʡʨʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɺʠʟʥʘʯʝʥʦ ʪʨʠ 

ʩʧʘʜʢʦʚʠʭ ʬʝʥʦʪʠʧʠ ʛʘʧʪʦʛʣʦʙʥ̔ʫ: ʅʨ 1-1, ʅʨ 2-1, ʅʨ 2-2. ɺʩʽ ʪʨʠ  

ʬʝʥʦʪʠʧʦʚʽ ʬʦʨʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʥʦʤʝʨʠ ʟ ʚʝʣʴʤʠ ʚʘʨʽʘʙʝʣʴʥʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ -  ʛʘʧʪʦʛʣʦʙʽʥ  ʪʠʧʫ ʅʨ1 ʤʘʻ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 

85 000, ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʤ ʧʦʩʫʚʘʥʥʷʤ ʫʪʚʦʨʶʻ ʰʚʠʜʢʦ ʤʽʛʨʫʶʯʫ ʟʦʥʫ ʽ 

ʧʨʠʥʘʜʥʠʡ ʦʩʦʙʘʤ ʟ ʬʝʥʦʪʠʧʦʤ ʅʨ 1-1. ɻʘʧʪʦʛʣʦʙʽʥ  ʪʠʧʫ ʅʨ2 ʤʘʻ 

ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 169 000, ʷʚʣʷʻ ʩʦʙʦʶ ʙʽʣʴʰ ʧʦʣʽʣʴʥʦ ʤʽʛʨʫʶʯʠʡ 
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ʢʦʤʧʦʥʝʥʪ ʽ ʧʨʠʥʘʜʥʠʡ ʦʩʦʙʘʤ  ʟ ʬʝʥʦʪʠʧʦʤ ʅʨ 2-2. ʆʩʦʙʠ ʟ ʬʝʥʦʪʠʧʦʤ ʅʨ 

2-1 ʤʘʶʪʴ ʙʽʣʢʦʚʫ ʬʨʘʢʮʽʶ, ʷʢʘ ʚʤʽʱʫʻ  ʦʙʠʜʚʘ ʢʦʤʧʦʥʝʥʪʠ  ʽ ʟʘ 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ ʨʫʭʦʤʽʩʪʶ  ʧʦʩʽʜʘʻ ʩʝʨʝʜʥʻ ʤʽʩʮʝ. ʋʩʧʘʜʢʫʚʘʥʥʷ 

ʜʘʥʦʛʦ ʙʽʣʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ. ɻʝʥʦʪʠʧ ʅʨ
1
 ʅʨ

1
  

ʚʠʟʥʘʯʘʻ ʬʝʥʦʪʠʧ ʅʨ 1-1; ʛʝʥʦʪʠʧ ʅʨ
2
 ʅʨ

2
  - ʬʝʥʦʪʠʧ ʅʨ 2-2; ʛʝʥʦʪʠʧ ʅʨ

1
 

ʅʨ
2 
ï ʬʝʥʦʪʠʧ  ʅʨ 2-1. ʅʝʟʤʽʥʥʽʩʪʴ ʪʠʧʽʚ ʛʘʧʪʦʛʣʦʙʽʥʫ ʚʧʨʦʜʦʚʞ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʞʠʪʪʷ ʣʶʜʠʥʠ ʩʢʣʘʣʦ ʦʩʥʦʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʮʽ. ʋ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʛʘʧʪʦʛʣʦʙʽʥ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽ 

ʢʦʥʢʨʝʪʥʠʡ ʬʝʥʦʪʠʧ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʽʩʣʷ ʰʝʩʪʠ ʤʽʩʷʮʽʚ ʧʽʩʣʷ 

ʥʘʨʦʜʞʝʥʥʷ. ɻʘʧʪʦʛʣʦʙʽʥ ʤʘʻ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʟʘ ʬʝʥʦʪʠʧʘʤʠ ʤʘʻ ʚʽʜʤʽʥʥʫ ʧʦʰʠʨʝʥʽʩʪʴ ʫ ʨʽʟʥʠʭ 

ʝʪʥʽʯʥʠʭ ʛʨʫʧʘʭ, ʘʣʝ, ʚ ʮʽʣʦʤʫ, ʜʣʷ ʧʘʥʤʽʢʪʠʯʥʦʾ ʧʦʧʫʣʷʮʽʾ ʧʝʨʝʚʘʞʥʠʤ ʻ 

ʬʝʥʦʪʠʧ  ʅʨ 2-1, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʝʚʦʣʶʮʽʡʥʦ ʩʝʣʝʢʪʠʚʥʠʤ ʚʽʜʙʦʨʦʤ 

ʽʥʜʠʚʽʜʽʚ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʜʘʥʦʤʫ ʝʦʢʦʣʦʛʽʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɺ ʨʽʟʥʠʭ ʝʪʥʽʯʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʟʘ ʬʝʥʦʪʠʧʘʤʠ ʛʘʧʪʦʛʣʦʙʽʥ ʤʘʻ 

ʨʽʟʥʫ ʯʘʩʪʦʪʫ ʩʪʨʽʯʘʥʥ.̫ ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʞʠʪʝʣʽʚ ɯʥʜʽʾ ʪʠʧ ʅʨ 1-1 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 1,8%, ʫ ʞʠʪʝʣʽʚ ʅʽʛʝʨʽʾ ï ʫ 53,6%. ʊʠʧ ʅʨ 2-2 ʫ ʥʘʩʝʣʝʥʥʷ 

ɯʥʜʽʾ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 81,7%, ʘ ʫ ʞʠʪʝʣʽʚ ʅʽʛʝʨʽʾ ʧʦʨʽʚʥʷʥʥʦ ʨʽʜʢʦ ï ʚ 2-7%. 

ʋʩʧʘʜʢʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ 

ʪʠʧʦʤ, ʚʽʜʧʦʚʽʜʥʦ  ʟʘʢʦʥʘʤ ʫʩʧʘʜʢʫʚʘʥʥʷ ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ. 
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 ʈʠʩʫʥʦʢ 5.1.1 - ʆʮʽʥʢʘ ʬʝʥʦʪʠʧʫ ʛʘʧʪʦʛʣʦʙʽʥʫ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʬʦʨʝʟʫ.  A: 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʚʘʨʽʘʥʪʠ ʛʘʧʪʦʛʣʦʙʽʥʫ - Hp 1-1, Hp 2-1, ʪʘ Hp 2-2 ʚ 3 

ï 8% ʛʨʘʜʽʻʥʪʥʦʤʫ ʧʦʣʽʘʢʨʽʣʘʤʽʜʥʦʤʫ ʛʝʣʽ. B: ʉʭʝʤʘ ʙʫʜʦʚʠ ʪʨʴʦʭ ʬʝʥʦʪʠʧʽʚ 

ʛʘʧʪʦʛʣʦʙʠʥʫ Hp 1-1, Hp 2-1, ʠ Hp 2-2 (Gast J., 2008). 

ʉʽʤʝʡʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʪʠ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ ʪʘʢʠʡ ʪʠʧ 

ʛʘʧʪʦʛʣʦʙʽʥʫ, ʷʢʠʡ ʙʫʚ ʚʽʜʩʫʪʥʽʡ ʫ ʾʭ ʙʘʪʴʢʽʚ. ɻʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʝʥʽ 

ʥʘ ʢʦʨʦʪʢʦʤʫ ʧʣʝʯʽ ʭʨʦʤʦʩʦʤʠ 5 ʽ ʯʘʩʪʢʦʚʦ ï ʥʘ ʜʠʩʪʘʣʴʥʽʡ ʧʦʣʦʚʠʥʠ 

ʜʦʚʛʦʛʦ ʧʣʝʯʘ ʽ ʥʘ ʜʠʩʪʘʣʴʥʦʤʫ ʢʽʥʮʽ ʭʨʦʤʦʩʦʤʠ 18. ɿ ʧʦʟʠʮʽʡ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʬʫʥʢʮʽʾ, ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʅʨ ʻ ʟʜʽʙʥʽʩʪʴ ʟʚôʷʟʫʚʘʪʠ  

ʛʝʤʦʛʣʦʙʽʥ ʚ ʧʣʘʟʤʽ ʟ ʫʪʚʦʨʶʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʅʨ-ʅb. ɺʽʜʦʤʦ, ʱʦ ʧʨʠ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʟʘʛʠʙʝʣ ̔ ʝʨʠʪʨʦʮʽʪʚ̔ ʯʘʩʪʠʥʘ ʟʚʽʣʴʥʝʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ 

ʨʘʟʯʠʥʶʻʪʴʩʷ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚ ʢʽʣʴʢʽʩʪʽ 0,01-0,03 ʛ/ʣ. ʂʦʤʧʣʝʢʩ ʟ 

ʛʘʧʪʦʛʣʦʙʽʥʦʤ ʧʦʧʝʨʝʜʞʘʻ ʟʘʛʫʙʣʝʥʥʷ ʛʝʤʦʛʣʦʙʠʥʫ ʟ ʦʨʛʘʥʠʟʤʫ, ʪʦʤʫ ʱʦ 

http://www.biomedcentral.com/1471-2407/8/389/figure/F1?highres=y
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ʢʦʤʧʣʝʢʩ ʅʨ-ʅb ̒ ʚʘʞʢʦʜʠʩʧʝʨʩʥʠʤ  ̔ ʥʝ ʤʦʞʝ ʧʨʦʡʪʠ ʩʢʨʽʟʴ ʥʠʨʢʦʚʽ 

ʢʣʫʙʦʯʢʠ. ɻʝʤʦʛʣʦʙʽʥʫʨʽʷ ʟô̫ ʚʣʷʻʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʥ̔ʫ ʚ 

ʧʣʘʟʤ ̔ʧʝʨʝʚʠʱʫʻ ʟʜʽʙʥʽʩʪʴ ʛʘʧʪʦʛʣʦʙʥ̔ʫ ʧʦʻʜʥʫʚʘʪʠʩʴ ʟ ʛʝʤʦʛʣʦʙʥ̔ʦʤ. ʎʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʛʝʤʦʪʨʘʥʩʬʫʟʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʥʷʭ  ʫ ʚʠʧʘʜʢʫ ʢʦʣʠ ʤʘʻ 

ʤʽʩʮʝ ʛʦʩʪʨʠʡ ʣʽʟʠʩ ʝʨʠʪʨʦʮʠʪʽʚ. ɻʦʩʪʨʳʡ ʣʽʟʠʩ ʥʘʚʽʪʴ ʜʦ 1% ʮʠʨʢʫʣʶʶʯʠʭ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚʞʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʝʤʦʛʣʦʙʽʥʫʨʽʻʶ. 

ʇʨʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʢʦʤʧʣʝʢʩ ʅʨ-ʅb ʧʦʧʘʜʘʻ ʚ ʪʢʘʥʠʥʠ ʩʠʩʪʝʤʠ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪ̔ʚ, ʜʝ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʦʨʫʰʫʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʟ ʅb 

ʟʚʽʣʴʥʶʻʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʝ ʟʘʣʽʟʦ, ʷʢʝ ʚ ʢʨʦʚʷʥʦʤʫ  ʨʫʩʣʽ  ʧʦʚôʷʟʫʻʪʴʩʷ ʟ 

ʪʨʘʥʩʬʝʨʠʥʦʤ ʽ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʤʽʩʮʷ ʫʪʚʦʨʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ - 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʅʨ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʧʨʦʤʽʞʥʦʤʫ ʦʙʤʽʥʽ 

ʟʘʣʽʟʘ, ʷʢʝ ʚʭʦʜʠʪʴ ʚ ʩʢʣʘʜ ʛʝʤʦʛʣʦʙʽʥʫ, ʽ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʡʦʛʦ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʢʦʤʧʣʝʢʩ ʅʨ-ʅb  ʤʘʻ ʚʠʩʦʢʫ  ʧʝʨʦʢʩʠʜʘʟʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʪʠʤ ʩʘʤʠʤ ʟʜʽʡʩʥʶʻ ʫʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ  ɻʘʧʪʦʛʣʦʙʽʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʙʽʣʢʽʚ ʛʦʩʪʨʦʾ ʬʘʟʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʨʽʚʥʶ ʫ ʢʨʦʚʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʩʪʠʤʫʣʷʮʽʾ 

ʽʥʪʝʨʣʝʡʢʽʥʘʤʠ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ.  ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʤʽʥʠ ʨʽʚʥʶ 

ʛʘʧʪʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ ʤʘʶʪʴ ʥʝ  ʥʘʩʪʽʣʴʢʠ ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʷʢ ʽʥʰ ̔

ʙʽʣʢʠ ʛʦʩʪʨʦʾ ʬʘʟʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʛʝʤʦʣʽʟʫ in vivo, 

ʱʦ ʜʦʚʦʣʽ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻ ʛʦʩʪʨʦʬʘʟʦʚʽ ʧʨʦʮʝʩʠ, ʛʘʧʪʦʛʣʦʙʽʥ ʩʝʣʝʢʪʠʚʥʦ 

ʟʚôʷʟʫʻʪʴʩʷ ʟ ʚʽʣʴʥʠʤ ʛʝʤʦʛʣʦʙʽʥʦʤ ʧʣʘʟʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʡʦʛʦ ʨʽʚʥʶ ʚ ʢʨʦʚʽ. ʉʘʤʝ ʪʦʤʫ ʩʫʤʘʨʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʞʝ ʙʫʪʠ 

ʧʽʜʚʠʱʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʘʙʦ ʟʙʝʨʽʛʘʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʽʚʥʶ ʙʽʣʢʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʶ  ʛʘʧʪʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʨʠ: ʛʦʩʪʨʠʭ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ, ʧʫʭʣʠʥʘʭ, ʥʝʬʨʦʪʠʯʥʦʤʫ ʩʠʥʜʨʦʤʽ, 

ʨʝʚʤʦʢʘʨʜʠʪʘʭ, ʽʥʬʘʨʢʪʘʭ ʤʽʦʢʘʨʜʫ, ʢʦʣʘʛʝʥʦʟʘʭ, ʧʦʣʽʘʨʪʨʠʪʘʭ, 

ʣʽʤʬʦʛʨʘʥʫʣʝʤʘʪʦʟʽ, ʘʙʦ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʘʤʠ. 
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ɿʥʠʞʝʥʥʷ ʨʽʚʥʶ ʛʘʧʪʦʛʣʦʙʽʥʫ ʤʘʻ ʤʽʩʮʝ  ʧʨʠ ʫʩʽʭ ʚʠʜʘʭ ʛʝʤʦʣʠʟʫ in vivo ï 

ʘʫʪʦʽʤʫʥʥʦʤʫ, ʽʟʦʽʤʫʥʥʦʤʫ, ʤʝʭʘʥʽʯʥʦʤʫ (ʰʪʫʯʥʽ ʩʝʨʮʝʚʽ ʢʣʘʧʘʥʠ , 

ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʝʥʜʦʢʘʨʜʽʪ, ʪʨʘʚʤʠ); ʧʨʠ ʛʦʩʪʨʳʭ ʽ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʧʝʯʽʥʢʠ; ʪʘʢʦʞ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ  ʧʨʠ ʥʝʝʬʝʢʪʠʚʥʦʤʫ ʝʨʠʪʨʦʧʦʝʟʽ (ʜʝʬʠʮʠʪ 

ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ, ʛʝʤʦʛʣʦʙʽʥʦʧʘʪʽʾ); ʜʝʬʝʢʪʘʭ ʤʝʤʙʨʘʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʘʙʦ 

ʤʝʪʘʙʦʣʠʟʤʫ (ʜʝʬʽʮʠʪ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ). ɼʦʩʪʘʪʥʴʦ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʘʩʦʮʽʘʮʽʡ ʟʘʭʚʦʨʶʚʘʥʴ ʟ 

ʧʝʚʥʠʤ ʪʠʧʦʤ ʛʘʧʪʦʛʣʦʙʽʥʫ. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ  ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʽ ʽ 

ʭʨʦʥʽʯʥʽ ʣʽʤʬʦʙʣʘʩʪʥʽ ʣʝʡʢʝʤʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ ʽ 

ʦʧʦʟʠʪʥʦʶ ʛʨʫʧʦʶ ʭʚʦʨʠʭ ʥʘ ʤʽʻʣʦʾʜʥʽ ʣʝʡʢʝʤʽʾ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʥʦʩʽʡʩʪʚʦ 

ʬʝʥʦʪʠʧʫ  ʅʨ 1-1  ʽ ʤʘʣʦ ʧʦʰʠʨʝʥʠʤ ʻ ʬʝʥʦʪʠʧ  ʅʨ 2-2.()  ʈʠʟʠʢ ʟʘʭʚʦʨʽʪʠ 

ʜʘʥʦʶ ʥʦʟʦʣʦʛʽʯʥʦʶ ʬʦʨʤʦʁ  ʣʝʡʢʝʤʽʾ ʟʘ ʜʘʥʠʤʠ ʮʠʭ ʘʚʪʦʨʽʚ ʫ ʪʨʠ ʨʘʟʠ 

ʚʠʱʠʡ ʥʽʞ ʜʣʷ ʥʦʩʽʾʚ ʽʥʰʦʛʦ ʬʝʥʦʪʠʧʫ.  

ɻʨʫʧʦʩʧʝʮʠʬʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ Gc 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʽʤʫʥʦʝʣʝʢʪʨʦʬʦʨʝʟʫ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʟʘ 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ ʨʫʭʦʤʽʩʪʶ ʩʝʨʝʜ Ŭ-2 ʛʣʦʙʫʣʽʥʽʚ ʙʽʣʢʠ, ʷʢʠ ʚʽʜʨʽʟʥʷʣʠʩʷ 

ʚʽʜ ʛʘʧʪʦʛʣʦʙʽʥʽʚ. ʎʽ ʙʽʣʢʠ ʙʫʣʠ ʥʘʟʚʘʥʽ Gc (ʛʨʫʧʦʩʧʝʮʠʬʯ̔ʥʠʡ-ʢʦʤʧʦʥʝʥʪ) ʽ 

ʚʠʜ̔ʣʝʥ̔ ʚ ʦʢʨʝʤʫ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʥ̔ʦʚʘʥʫ ʩʠʩʪʝʤʫ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʽʩʥʫʻ ʜʚʘ Gc ʢʦʤʧʦʥʝʥʪʘ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ 

ʨʫʭʦʤʽʩʪʶ: ʢʦʤʧʦʥʝʥʪ Gc1 ʚʽʜʥʦʩʠʪʩʷ ʜʦ ʰʚʠʜʢʦ ʤʽʛʨʫʶʯʦʾ ʬʨʘʢʮʽʾ ʚ ʛʝʣʽ, 

ʢʣʤʧʦʥʝʥʪ Gc2 ï  ʜʦ ʧʦʚʽʣʴʥʦ ʤʽʛʨʫʶʯʦʾ ʬʨʘʢʮʽʾ.  ʎʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʦʢʨʝʤʦ ʘʙʦ ʨʘʟʦʤ ʽ ʚʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ ʨʦʟʨʽʟʥʶʶʪʴ ʪʨʠ 

ʬʝʥʦʪʠʧʠ ʜʘʥʠʭ ʙʽʣʢʽʚ: Gc1-1;  Gc2-2;  Gc2-1.  ʂʦʞʥʽʡ ʣʶʜʠʥʽ ʧʨʠʪʘʤʘʥʥʘ 

ʣʠʰʝ ʦʜʥʘ ʟ ʪʨʴʦʭ ʢʦʤʧʦʟʠʮʽʡ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ. Gc ʩʢʣʘʜʘʻʪʴʩʷ ʟ 96% ʙʽʣʢʫ, 

2% ʛʝʢʩʦʟʠ, 2% ʛʝʢʩʦʟʘ ʤʽʥʫ; ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ 56
0
ʉ ʩʧʝʮʠʬʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʙʽʣʢʫ ʚʪʨʘʯʘʻʪʴʩʷ. 

ʉʠʩʪʝʤʠ Gm ʽ  Inv 
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ɯʟʦʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤ Gm ʽ  Inv ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. ɸʥʪʠʪʠʣʘ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʧʦʟʘ ʾʭ ʩʧʝʮʠʬʽʯʥʦʾ 

ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʽ ʚʽʜ ʨʽʟʥʠʮʽ ʚ ʾʭ ʘʢʪʠʚʥʠʭ ʛʨʫʧʘʭ ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ 

ʙʽʦʭʽʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣ ʛʘʤʤʘ-ʛʣʦʙʫʣʽʥʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʮʠʭ 

ʩʪʨʫʢʪʫʨ ï ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʥʝʪʠʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ.  ɸʥʪʠʛʝʥʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʩʠʩʪʝʤʠ Gm ʣʦʢʘʣʽʟʦʚʘʥʠ ʚ 

ʤʦʣʝʢʫʣʘʭ ʚʘʞʢʠʭ ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʢʣʘʩʫ G, ʘ ʘʥʪʠʛʝʥʥʽ 

ʜʝʪʝʨʤʽʥʘʥʪʠ ʩʠʩʪʝʤʠ  Inv ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʣʝʛʢʠʭ ʣʘʥʮʶʛʘʭ ʤʦʣʝʢʫʣ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫʩʽʭ ʢʣʘʩʽʚ: IgM , IgG,  IgA,  IgD,  IgE. 

ɯʟʦʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ Gm. ɺʽʜʢʨʠʪʪʷ ʜʘʥʠʭ ʘʥʪʠʛʝʥʽʚ (Grabb 1956)  

ʙʘʟʫʚʘʣʦʩʷ ʥʘ ʚʽʜʦʤʽʡ ʚʞʝ ʥʘ ʪʦʡ ʯʘʩ ʟʜʽʙʥʦʩʪʽ   ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʠʭ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʷʢʽ ʙʫʣʠ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʥʝʧʦʚʥʠʤʠ ʘʥʪʠ-ʨʝʟʫʩ ʘʥʪʠʪʽʣʘʤʠ, 

ʘʛʣʶʪʠʥʫʚʘʪʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ ʘʙʦ ʧʣʘʟʤʠ ʢʨʦʚʽ ʣʶʜʠʥʠ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʚ ʨʝʘʢʮʽʶ ʟʘʤʽʩʪʴ ʥʦʨʤʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ 

ʩʠʨʦʚʘʪʢʫ ʭʚʦʨʠʭ  ʥʘ ʨʝʚʤʦʘʨʪʨʠʪ,  ʨʝʘʢʮʽʷ ʘʛʣʶʪʠʥʘʮʽʾ ʟʥʘʯʥʦ 

ʧʽʜʩʠʣʶʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʮʽ ʩʠʨʦʚʘʪʢʠ ʚʝʜʫʪʴ ʩʝʙʝ ʧʦʜʽʙʥʦ ʛʝʪʝʨʦʛʝʥʥʠʤ ʘʥʪʠ-

ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʠʤ ʩʠʨʦʚʘʪʢʘʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʥʝʧʨʷʤʽʡ ʧʨʦʙʽ ʂʫʤʙʩʘ 

- ʚʦʥʠ ʪʘʢʦʞ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ɔ-ʛʣʦʙʫʣʽʥʘʤʠ ʥʝʧʦʚʥʠʭ ʘʥʪʠʪʽʣ- ʘʥʪʠ-ʨʝʟʫʩ, ʷʢʽ 

ʬʽʢʩʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʩʧʨʠʷʶʪʴ ʾʭ ʘʛʣʶʪʠʥʘʮʽʾ.  

ɼʘʣʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʪʘʢʝ ʧʽʜʩʠʣʝʥʥʷ ʨʝʘʢʮʽʾ ʤʦʞʝ ʚʪʨʘʯʘʪʠʩʷ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ ʚ ʨʝʘʢʮʽʶ ʥʦʨʤʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ ʣʶʜʠʥʠ. ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʚ ʦʜʥʠʭ ʦʩʽʙ  ʩʠʨʦʚʘʪʢʘ ʢʨʦʚʽ ʤʘʻ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʽʥʛʠʙʽʪʫʚʘʪʠ ʘʙʦ 

ʟʘʪʨʠʤʫʚʘʪʠ ʨʝʘʢʮʽʶ ʘʛʣʶʪʠʥʘʮʽʾ, ʘ ʫ ʽʥʰʠʭ ʦʩʽʙ ʪʘʢʽ ʨʝʯʦʚʠʥʠ  ʚʽʜʩʫʪʥʽ. ʅʘ 

ʦʩʥʦʚʽ ʮʴʦʛʦ ʥʦʨʤʘʣʴʥʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʣʶʜʠʥʠ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ  ʪʽ ʱʦ 

ʚʤʽʱʫʶʪ ɹʽʥʛʽʙʽʪʦʨʠ ʽ ʪʽ, ʱʦ ʥʝ ʚʤʽʱʫʶʪ ɹʽʥʛʽʙʽʪʦʨʠ. ɼʘʥʠʡ ʽʥʛʽʙʽʪʦʨ ʙʫʚ 

ʧʦʟʥʘʯʝʥʠʡ ʷʢ Gm. ʆʩʦʙʠ ʷʢʽ ʤʘʶʪʴ ʮʝʡ ʽʥʛʽʙʽʪʦʨ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ 

Gm(ʘ+) ʘ ʦʩʦʙʠ, ʷʢʽ ʥʝ ʤʘʣʠ ʮʝʡ ʢʦʤʧʦʥʝʥʪ ï ʜʦ ʛʨʫʧʠ Gm(ʘ-). ʅʘʷʚʥʽʩʪʴ 
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ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʘʥʪʠʛʝʥʫ Gm ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ, 

ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʧʝʚʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘ ʩʧʝʮʠʬʽʯʥʽʩʪʶ: 

Gm(r),  Gm(D),  Gm(e),  Gm(P), Gm(f),  Gm(c),  Gm(S), Gm(t). ɼʣʷ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʽʟʦʽʤʫʥʥʠʭ ʘʥʪʠʪʽʣ. 

ʅʦʨʤʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʜʽʪʝʡ. ɯʟʦʽʤʫʥʥʽ ʘʥʪʠʪʽʣʘ 

ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʘʥʪʠʛʝʥʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʽ ʧʨʠ ʚʘʢʮʠʥʘʮʽʾ ʦʩʽʙ, ʘ ʪʘʢʦʞ 

ʚʥʘʩʣʽʜʦʢ ʛʝʤʦʪʨʘʥʩʬʫʟʽʡ. ɸʥʪʠʪʽʣʘ ʜʦ ʬʘʢʪʦʨʽʚ Gm ʧʦʜʽʙʥʽ ʛʨʫʧʦʚʠʤ 

ʽʟʦʛʝʤʘʛʣʶʪʠʥʽʥʘʤ Ŭ ʽ ɓ ʟʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʤʘʶʪʴ 

ʢʦʥʩʪʘʥʪʫ ʩʝʜʠʤʝʥʪʘʮʽʾ 19S. 

ɯʟʦʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ Inv. 

ɯʟʦʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ Inv ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʫ 1960 ʨʦʮʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʪʠʪʽʣ, 

ʷʢʽ ʚʠʢʣʠʢʘʣʠ ʘʛʣʶʪʠʥʘʮʽʶ ʝʨʠʪʨʦʮʠʪʽʚ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ  ʥʝʧʦʚʥʠʤʠ 

ʘʥʪʠʪʽʣʘʤʠ ʘʥʪʠ-ʨʝʟʫʩ.  ʅʦʚʠʡ ʘʥʪʠʛʝʥ ʙʫʚ ʧʦʟʥʘʯʝʥʠʡ ʷʢ Inv  ïIn ʬʘʢʪʦʨ-

ʽʥʛʽʙʽʪʦʨ, v- ʧʝʨʰʘ ʙʫʢʚʘ ʧʨʽʟʚʠʱʘ ʣʶʜʠʥʠ, ʫ ʷʢʦʾ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʘʥʪʠʪʽʣʘ ʘʥʪʠ- Inv. ʉʠʨʦʚʘʪʢʘ  ʘʥʪʠ-Inv  ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʩʠʨʦʚʘʪʦʢ ʘʥʪʠ- 

Gm ʪʠʤ, ʱʦ ʚʦʥʘ ʚʽʜʢʨʠʚʘʣʘ ʥʦʚʫ ʘʥʪʠʛʝʥʥʫ ʜʝʪʝʨʤʽʥʘʥʪʫ, ʷʢʘ 

ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʣʝʛʢʠʭ ʣʘʥʮʶʛʘʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʪʦʙʪʦ ʘʥʪʠʛʝʥ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʥʝ ʻ ʽʜʝʥʪʠʯʥʠʤ ʘʥʪʠʛʝʥʘʤ ʩʠʩʪʝʤʠ Gm, ʷʢʽ ʪʘʢʦʞ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘʭ. ɯʜʝʥʪʠʬʽʢʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʠ 

ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ Inv : Inv(1+ʘ-b-),  Inv(1+ʘ+b-),   Inv(1+ʘ-b+),   Inv(1+ʘ-

b+), Inv(1-ʘ+b-) Inv(1-ʘ-b+), Inv(1- ʘ- b-). ʇʦʰʠʨʝʥʽʩʪʴ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʝʜ ʨʽʟʥʠʭ ʥʘʨʦʜʽʚ ʥʝʦʜʥʘʢʦʚʘ. ʅʘʧʨʠʢʣʘʜ, ʫ ʻʚʨʦʧʝʡʮʽʚ ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʘʥʪʠʛʝʥʫ Inv(ʘ+) ʚ ʜʚʘ ʨʘʟʠ ʥʠʞʯʝ ʥʽʞ ʫ ʷʧʦʥʮʽʚ, ʢʠʪʘʡʮʽʚ ʽ 

ʘʬʨʠʢʘʥʮʽʚ. ʋ ʻʚʨʦʧʝʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ( ʯʝʭʠ, ʧʦʣʷʢʠ, ʰʚʝʜʠ, ʥʽʤʮʽ) ʜʘʥʠʡ 

ʘʥʪʠʛʝʥ ʚʠʟʥʘʯʘʚʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 8,8 ï 15,5% ʚʠʧʘʜʢʽʚ.  ʋ ʷʧʦʥʮʽʚ ʽ ʢʠʪʘʡʮʽʚ 

ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻ ʤʦʩʪʽ Inv(ʘ+) ʩʢʣʘʜʘʻ 47,5 ï 55,82%. 
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 ʉʠʩʪʝʤʘ ʪʨʘʥʩʬʝʨʠʥʫ. 
  

 ʊʨʘʥʩʬʝʨʠ Tf  (ʩʠʥʦʥʽʤʠ-ʩʠʜʝʨʦʬʽʣʽʥ, ʤʝʪʘʣʦʩʝʨʦʤʫʢʦʾʜ) ʻ ʙʽʣʢʦʤ  

ʧʣʘʟʤʠ ʢʨʦʚʽ (ʛʣʽʢʦʧʨʦʪʝʽʥ), ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɓ1-ʛʣʦʙʫʣʽʥʽʚ ʟ 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ ʨʫʭʦʤʽʩʪʶ RT-1,0 ʽ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʩʧʦʣʫʯʘʪʠʩʴ ʽʟ 

ʟʘʣʽʟʦʤ, ʫʪʚʦʨʶʶʯʠ ʟʚʦʨʦʪʥʽ ʢʦʤʧʣʝʢʩʠ. ʉʘʤ ʢʦʤʧʣʝʢʩ ʪʨʘʥʩʬʝʨʠʥ/ʟʘʣʽʟʦ 

ʤʘʻ ʧʦʤʝʨʘʥʯʝʚʠʡ ʢʦʣʽʨ.  ɺ ʮʴʦʤʫ ʢʦʤʧʣʝʢʩʽ ʟʘʣʽʟʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ  

ʪʨɹʦʭʚʘʣʝʥʪʥʽʡ ʬʦʨʤ̔. ʂʦʥʮʝʥʪʨʘʮʽ̫ ʪʨʘʥʩʬʝʨʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚ ̔ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 200ï400 ʤʛ% (23ï45 ʤʢʤʦʣʴ/ʣ). ɺ ʥʦʨʤ,̔ ʪ̔ʣʴʢʠ 
1
/3 ʪʨʘʥʩʬʝʨʠʥʫ   ʻ 

ʥʘʩʠʯʝʥʦʶ ʟʘʣʽʟʦʤ. ʊʨʘʥʩʬʝʨʠʥ ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʬʫʥʢʮʽʶ ï 

ʧʝʨʝʚʦʜʠʪʴ ʟʘʣʽʟʦ ʧʣʘʟʤʠ ʚ ʜʠʡʦʥʠʟʦʚʘʥʫ ʬʦʨʤʫ ʽ ʜʦʩʪʘʚʣʷʻ ʡʦʛʦ ʚ ʢʽʩʪʢʦʚʠʡ 

ʤʦʟʦʢ, ʜʝ ʚʦʥʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʟʥʦʚʫ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʘ 

ʬʽʟʽʦʣʦʛʽʯʥʘ  ʬʫʥʢʮʽʷ ʪʨʘʥʩʬʝʨʠʥʫ  ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʜʽʙʥʦʩʪʽ ʧʦʜʘʚʣʷʪʠ 

ʨʦʟʤʥʦʞʝʥʥʷ ʚʽʨʫʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ʉʠʥʪʝʟ ʪʨʘʥʩʬʝʨʠʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʧʝʯʠʥʮʽ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʚʽʜ ʧʦʪʨʝʙʠ ʚ ʟʘʣʽʟʽ ʽ 

ʨʝʟʝʨʚʽʚ ʟʘʣʽʟʘ ʚ ʦʨʛʘʥʠʟʤʽ. ʇʨʠ ʟʥʠʞʝʥʥʽ  ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ ʩʠʥʪʝʟ 

ʪʨʘʥʩʬʝʨʠʥʫ  ʟʨʦʩʪʘ. ʊʨʘʥʩʬʝʨʠʥ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʟʘʣʽʟʘ 

ʚʽʜ ʤʽʩʮʷ ʡʦʛʦ ʚʩʤʦʢʪʫʚʘʥʥʷ (ʪʦʥʢʘ ʢʠʰʢʘ) ʜʦ ʦʩʥʦʚʥʠʭ ʤ̔ʩʮʴ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʟʙʝʨʽʛʘʥʥʷ (ʢ̔ʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʧʝʯʽʥʢʘ, ʩʝʣʝʟʥ̔ʢʘ). ɺʽʥ 

ʟʘʧʦʙʽʛʘʻ ʥʘʢʦʧʠʯʝʥʥʶ ʪʦʢʩʠʯʥʠʭ ʽʦʥʽʚ ʟʘʣʽʟʘ ʚ ʢʨʦʚʽ. ʇʨʠ ʨʫʡʥʫʚʘʥʥʽ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʩʝʣʝʟʽʥʮʽ, ʧʝʯʠʥʮʽ ʽ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʪʨʘʥʩʬʝʨʠʥ ʪʨʘʥʩʧʦʨʪʫʻ 

ʚʠʟʚʦʣʝʥʝ ʟ ʛʝʤʫ ʟʘʣʽʟʦ ʚ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʜʝ ʯʘʩʪʠʥʘ ʟʘʣʽʟʘ ʜʝʧʦʥʫʻʪʴʩʷ, 

ʚʤʠʢʘʶʯʠʩʴ ʜʦ ʩʢʣʘʜʫ ʬʝʨʠʪʠʥʫ ʽ ʛʝʤʦʩʠʜʝʨʠʥʫ. ʆʜʥʘ ʤʦʣʝʢʫʣʘ 

ʪʨʘʥʩʬʝʨʠʥʫ ʟʚô̫ ʟʫʻ ʜʚʘ ʦ̔ʥʘ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʟʘʣʽʟʘ, ʘ 1 ʛ ʪʨʘʥʩʬʝʨʠʥʫ - 

ʙʣʠʟʴʢʦ 1,25 ʤʛ ʟʘʣʽʟʫ. ɺ ʥʦʨʤ ̔ʚʽʜʩʦʪʦʢ ʥʘʩʠʯʝʥʥʷ ʪʨʘʥʩʬʝʨʠʥʫ ʟʘʣʽʟʦʤ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 30%. ʅʘʜʤʽʨ ʟʘʣʽʟʘ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ  ʚʽʜʩʦʪʢʫ ʥʘʩʠʯʝʥʥʷ ʪʨʘʥʩʬʝʨʠʥʫ ʟʘʣʽʟʦʤ, ʤʦʞʝ ʩʪʘʪʠ 

ʧʨʠʯʠʥʦʶ  ʧʘʪʦʣʦʛʽʾ ʧʝʯ̔ ʥʢʠ ʪʘ  ʩʝʣʝʟʽʥʢʠ. 

ɺ 1957 ʨʦʮʽ Smithies   ʚʽʜʢʨʠʚ  ʧʦʣʽʤʦʨʬʽʟʤ ʪʨʘʥʩʬʝʨʠʥʽʚ. ɺ ʮʽ ʞ 

ʨʦʢʠ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʪʨʠ ʦʩʥʦʚʥʠʭ ʨʽʟʥʦʚʠʜʠ ʪʨʘʥʩʬʝʨʠʥʫ. ʊʨʘʥʩʬʝʨʠʥ ʉ ï 

http://www.xumuk.ru/encyklopedia/2115.html
http://www.xumuk.ru/biospravochnik/69.html
http://www.xumuk.ru/biospravochnik/138.html
http://www.xumuk.ru/biospravochnik/69.html
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ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʤʘʡʞʝ ʚ ʫʩʽʭ ʧʦʧʫʣʷʮʽʷʭ, ʘʣʝ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʦʣʷʢʽʚ ʬʝʥʦʪʠʧ ʉʉ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 96,83%; ʫ 

ʙʽʣʠʭ ʘʤʝʨʠʢʘʥʮʽʚ -2,0% . ʋ ʘʚʩʪʨʘʣʽʡʮʽʚ ʽ ʘʬʨʠʢʘʥʮʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʪʨʘʥʩʬʝʨʠʥ D, ʘ ʫ ʢʘʥʘʜʮʽʚ ʙʫʚ ʚʠʟʥʘʯʝʥʦ ʥʦʩʽʡʩʪʚʦ  ʪʨʘʥʩʬʝʨʠʥʫ ɺ.  

ʅʘʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ 19 ʪʠʧʚ̔ ʪʨʘʥʩʬʝʨʠʥʚ̔, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ  ʟʘ  ʚʝʣʠʯʠʥʦʶ ʟʘʨʷʜʫ ʙ̔ʣʢʦʚʦ ʾʤʦʣʝʢʫʣʠ, ʾʾ ʘʤ̔ʥʦʢʠʩʣʦʪʥʦʤʫ ʩʢʣʘʜʫ 

 ̔ ʯʠʩʣʫ ʤʦʣʝʢʫʣ ʩ̔ʘʣʦʚʠʭ ʢʠʩʣʦʪ, ʟʚô̫ ʟʘʥʠʭ ʟ ʙ̔ʣʢʦʤ. ʆʩʢʽʣʴʢʠ ʟʘ 

ʬʝʥʦʪʠʧʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʽʟʥʽ ʪʨʘʥʩʬʝʨʠʥʠ ʫ ʨʽʟʥʠʭ ʥʘʨʦʜʽʚ 

ʨʦʟʨʽʟʥʶʶʪʴʩʷ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ, ʮʝʡ ʬʘʢʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʥʪʨʦʧʦʣʦʛʽʾ 

ʜʣʷ ʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʧʦʭʦʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʥʘʨʦʜʽʚ. ʉʫʢʫʧʥʽʩʪʴ ʽ 

ʚʟʘʻʤʦʜʽʷ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʪʨʘʥʩʬʝʨʠʥʫ, ʪʘʢʦʞ ʷʢ ʽ ʚ ʽʥʰʠʭ ʧʦʣʽʤʦʨʬʥʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ  ʚ ʬʦʨʤʫʚʘʥʥʽ ʛʝʥʦʪʠʧʫ  ʚ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ. 

ɺ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʶ ʪʨʘʥʩʬʝʨʠʥʘ ʤʘʻ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʜʽʘʛʥʦʩʪʠʮʽ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʠʭ ʘʥʝʤʽʡ. ɺʤʽʩʪ  ʪʨʘʥʩʬʝʨʠʥʫ ʫ ʞ̔ʥʦʢ ʥʘ 10% 

ʚʠʱʽʡ, ʥʽʞʫ  ʫ ʯʦʣʦʚʽʢʽʚ. ʂʦʥʮʝʥʪʨʘʮʽ̫  ʜʘʥʦʛʦ ʙʽʣʢʘ ʟʥʠʞʫʻʪʴʩʷ ʟ ʚʽʢʦʤ. ʇʨʠ 

ʟʘʧʘʣʝʥʥʷʭ ʪʨʘʥʩʬʝʨʠʥ ʚʠʷʚʣʷʻʪʴʩʷ ʷʢ ʥʝʛʘʪʠʚʥʠʡ  ʙ̔ʣʦʢ ʛʦʩʪʨʦ ʾʬʘʟʠ. 

                                          ʉʠʩʪʝʤʘ ʘʣʴʙʫʤʽʥʽʚ 

ɸʣʴʙʫʤʽʥ ʻ ʧʨʦʪʝʾʥʦʤ, ʷʢʠʡ  ʢʽʣʴʢʽʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʡʙʽʣʴʰʝ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʬʨʘʢʮʽʷʤʠ ʢʨʦʚʽ ïʜʦ 50%. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦ ʮʝʡ 

ʙʽʣʦʢ ʻ ʥʘʡʙʽʣʴʰ ʨʫʭʦʤʠʤ. ʅʘ ʝʣʝʢʪʨʦʬʝʨʝʛʨʘʤʽ ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ 

ʨʫʭʦʤʽʩʪʶ ʽʜʝʥʪʠʬʽʢʫʶʪʴ : ʧʨʝ ʘʣʴʙʫʤʽʥʠ (Rt 2,47), ʘʣʴʙʫʤʽʥʠ (Rt 1,85) ʽ 

ʧʦʩʪʘʣʴʙʫʤʽʥʠ (Rt 1,86-1,09). ʉʠʩʪʝʤʘ ʘʣʴʙʫʤʽʥʽʚ ʻ ʧʦʣʽʤʦʨʬʥʦʶ ʽ 

ʬʝʥʦʪʠʧʦʚʽ ʦʟʥʘʢʠ ʩʧʘʜʢʫʶʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ ʷʢ ʽ ʽʥʰʽ 

ʛʝʥʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʣʶʜʠʥʠ.  ʇʨʝ ʘʣʴʙʫʤʽʥʠ ʤʘʶʪʴ ʧô̫ ʪʴ ʬʝʥʦʪʠʧʽʚ,  

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʘ ʪʨʴʦʤʘ ʜʦʤʽʥʘʥʪʥʠʤʠ ʛʝʥʤʠ: Pr
F
,  Pr

M
,  Pr

s 
.   

ʉʝʨʝʜ ʘʣʴʙʫʤʽʥʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ. 

ɸʣʴʙʫʤʽʥʠ ʩʧʝʮʠʬʽʯʥʦʩʪʽ   A1
s
  A1

t  
ʷʢ ʽ ʽʥʰʽ

 
ʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʽ 

http://www.xumuk.ru/biospravochnik/69.html
http://www.xumuk.ru/encyklopedia/2650.html
http://www.xumuk.ru/encyklopedia/2650.html
http://www.xumuk.ru/encyklopedia/486.html
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ʩʧʘʜʢʫʶʪʴʩʷ ʷʢ ʜʦʤʽʥʘʥʪʥʽ ʘʣʝʣʽ. ɺ ʟʦʥʽ ʧʦʩʪ ʘʣʴʙʫʤʽʥʽʚ ʚʠʟʥʘʯʝʥʽ ʜʚʘ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ Pa
1
  Pa

2 
 ʢʦʤʧʦʟʠʮʽʾ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʪʨʠ ʬʝʥʦʪʠʧʠ: ʈʘ 

1-1; ʈʘ 2-1 ʽ ʈʘ 2-2. ɺ ʧʘʥʤʽʢʪʽʯʥʽʡ ʧʦʧʫʣʷʮʽ ʧʝʨʝʚʘʞʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʬʝʥʦʪʠʧ ʈʘ 2-1. 

ɸʣʴʙʫʤʽʥ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʧʝʯʠʥʮʽ ʚ ʢʽʣʴʢʦʩʪʽ 10 - 35g ʥʘ ʜʦʙʫ ʫ 

ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ. ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚʤʽʱʫʻ 310 - 330 g ʘʣʴʙʫʤʽʥʘ, ʟ ʷʢʦʛʦ 110 

ï 130 ʟʥʘʭʦʜʠʪʴʩʷ ʚʥʫʪʨʠʰʥʴʦʩʫʜʠʥʥʦ ʽ 200 g ïʟʦʚʥʽʰʥʴʦʩʫʜʠʥʥʦ. ɿʘ ʜʦʙʫ 

10 ï 12 g ʘʣʴʙʫʤʽʥʫ ʧʽʜʜʘʻʪʴʩʷ ʢʘʪʘʙʦʣʽʟʤʫ, ʧʨʠʯʦʤʫ ʟʥʘʯʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ. ʋʪʚʦʨʝʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʨʘʟʦʤ ʟ 

ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʾʞʠ, ʧʝʨʝʭʦʜʷʪʴ ʯʝʨʝʟ ʩʪʽʥʢʠ ʢʠʰʢʦʚʠʢʘ, ʧʦʩʪʫʧʘʶʪʴ ʜʦ 

ʧʝʯʠʥʮʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʠʥʪʝʟʫ ʥʦʚʦʛʦ ʘʣʴʙʫʤʽʥʫ. ɿʘ 24 ʛʦʜʠʥʠ 

ʘʣʴʙʫʤʽʥ  ʽʟ ʩʫʜʠʥ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʪʽʥʢʠ ʢʠʰʢʦʚʠʢʘ ʜʚʽʯʠ ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ  ʙʝʟʧʝʨʝʨʚʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʜʚʦʤʘ ʜʝʧʦ. ɸʣʴʙʫʤʽʥ ʧʨʦʷʚʣʶʻ 

ʩʠʣʴʥʠʡ ʘʬʽʥʠʪʝʪ ʜʦ ʽʦʥʽʚ, ʟʦʢʨʝʤʘ ʜʦ ʘʥʽʦʥʽʚ. ʁʦʛʦ ʤʦʣʝʢʫʣʘ ʜʫʞʝ ʣʝʛʢʦ 

ʧʽʜʜʘʻʪʴʩʷ ʟʚʦʨʦʪʥʽʤ ʢʦʥʬʦʨʤʘʮʽʡʥʠʤ ʟʤʽʥʘʤ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʡʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʻʶ. ɺʽʥ ʪʨʘʥʩʧʦʨʪʫʻ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʽʦʥʠ ʜʦ 

ʤʽʯʮʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʙʦ ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ ï ʜʦ ʤʽʩʮʷ ʾʭ ʝʣʽʤʽʥʘʮʽʾ. ʗʢ, 

ʥʘʧʨʠʢʣʘʜ, ʙʽʣʽʨʫʙʽʥ, ʛʦʨʤʦʥʠ, ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ. ɸʣʴʙʫʤʽʥ ʩʣʫʛʫʾ 

ʘʢʮʝʧʪʦʨʦʤ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʧʨʠ ʦʙʤʽʥʫ ʞʠʨʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʥʦ ʟʥʠʞʫʻ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ (ʧʦʨʷʜʢʫ 10000 ʨʘʟʽʚ). 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʨʦʣʴ ʘʣʴʙʫʤʽʥʫ ʷʢ ʨʝʛʫʣʷʪʦʨʘ ʦʙô̒ ʤʘ ʧʣʘʟʤʠ ʽ ʨʽʚʥʦʚʘʛʠ 

ʪʢʘʥʠʥʥʠʭ ʨʽʜʠʥ. ʇʨʠʙʣʠʟʥʦ  ʥʘ 75% ʟʘʛʘʣʴʥʝ ʢʦʣʦʾʜʥʦ-ʦʩʤʦʪʠʯʥʠʡ ʪʠʩʢ 

ʧʣʘʟʤʠ ʨʝʛʫʣʶʻ ʘʣʴʙʫʤʽʥʶ ʆʢʨʽʤ ʪʦʛʦ, ʜʘʥʠʡ ʙʽʣʦʢ ʚʠʢʦʥʫʻ ʨʦʣʴ ʜʝʧʦ ʜʣʷ 

ʙʽʣʢʽʚ ʽ ʻ ʜʞʝʨʝʣʦʤ ʘʤʽʥʦʢʠʩʣʦʪ. 

              ʉʠʨʦʚʘʪʢʦʚʽ ʩʠʩʪʝʤʠ ʣʽʧʦʧʨʦʪʝʽʜʽʚ (Ag, Lp, Ld ) 

ɺʩʽ ʩʠʩʪʝʤʠ ʻ ʧʦʣʽʤʦʨʬʥʠʤʠ, ʩʧʘʜʢʫʶʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ. 

 ʉʠʩʪʝʤʘ Ag ʙʫʣʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʷʢ ʧʨʝʮʠʧʽʪʠʥ ɓ-ʣʽʧʦʧʨʦʪʝʾʜʫ ʥʠʟʴʢʦʾ 

ʱʠʣʴʥʦʩʪʽ  ʫ ʦʩʽʙ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʙʘʛʘʪʦ ʛʝʤʦʪʨʘʥʩʬʫʟʽʡ. ɿʘ ʩʧʝʮʠʬʽʯʥʽʩʪʶ 
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ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʫʧʥʽ ʘʥʪʠʛʝʥʠ:  Ag
a
 Ag

x
 Ag

b
 Ag

y
. ʅʘʷʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʪʽʣ 

ʫ ʣʶʜʠʥʠ   ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʘʣʝ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʩʴ ʧʨʠ 

ʽʤʫʥʦʢʦʥʬʣʽʢʪʥʠʭ ʚʘʛʽʪʥʦʩʪʷʭ.  ʌʝʥʦʪʠʧʦʚʽ ʩʧʦʣʫʯʝʥʥʷ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʧʦʰʠʨʝʥʽ ʥʝʦʜʥʘʢʦʚʦ ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ. ʅʘʧʨʠʢʣʘʜ:  ʛʨʫʧʘ Ag (ʭ-

ʫ+) ʚ ʧʦʧʫʣʷʮʽʾ ʰʚʝʜʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 64,2%, ʘ ʫ ʷʧʦʥʮʽʚ ï ʪʽʣʴʢʠ ʚ 7,5%. 

ʉʠʩʪʝʤʘ Lp ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʪʠʛʝʥʽʚ ʩʧʝʮʠʬʽʯʥʦʩʪʽ Lp
ʘ
 Lp

ʭ
 , ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘ ʩʝʨʦʣʦʛʽʯʥʠʤ ʬʝʥʦʪʠʧʦʤ, ʘʣʝ ʽ ʟʘ 

ʪʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʶ. ɼʦ ʮʽʻʾ ʞ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʷʪʴ Ăʘʚʩʪʨʘʣʽʡʩʴʢʠʡ ʘʥʪʠʛʝʥò, 

ʷʢʠʡ ʤʘʻ ʜʚʘ ʬʝʥʦʪʠʧʠ   Ld(ʘ+), Ld(ʘ-). ɼʘʥʫ ʩʠʩʪʝʤʫ ʚ ʯʘʩʠ, ʢʦʣʠ ʱʝ ʥʝ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʧʽʜʭʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʠʥʠ ʟʘ 

ʛʝʥʦʪʠʧʦʤ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ  ʚ ʩʫʜʦʚʽʡ ʤʝʜʠʮʠʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʙʘʪʴʢʽʚʩʪʚʘ. 

 

                                           5.2  ɻʨʫʧʠ ʽʟʦʬʝʨʤʝʥʪʽʚ. 

ɺʜʢʨʠʪʪʷ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴ ʜʦ ʦʜʥʽʻʾ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʜʽʡ ʚ 

ʙʽʦʭʽʤʽʾ, ʛʝʥʝʪʠʮʽ ʽ ʽʤʫʥʦʣʦʛʽʾ. ɺʦʥʦ ʜʦʟʚʦʣʠʣʦ ʚʠʨʽʰʫʚʘʪʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʧʨʦʙʣʝʤʠ ʚ ʛʘʣʫʟʽ  ʝʥʟʠʤʦʣʦʛʽʾ, ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʽ ʝʚʦʣʶʮʽʡʥʦʾ ʙʽʦʣʦʛʽʾ.  

ɺʽʜʦʤʦ, ʱʦ ʫ ʣʶʜʠʥʠ ʽʩʥʫʻ ʢʽʣʴʢʘ ʬʦʨʤ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʯʠʥʷʪʴ ʦʜʥʘʢʦʚʫ 

ʢʘʪʘʣʽʪʠʯʥʫ ʜʽʶ. ɺʦʥʠ ʨʦʟʨʽʟʥʶʶʪʴʩʷ ʟʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: 

ʨʫʭʦʤʽʩʪʶ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ, ʦʧʪʠʤʫʤʦʤ ʨʅ, ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ, ʽ 

ʪʝʨʤʽʯʥʽʡ ʜʽʾ, ʘʜʩʦʨʙʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʜʽʙʥʽʩʪʶ ʫʪʚʦʨʶʚʘʪʠ 

ʢʦʤʧʣʝʢʩʠ ʟ ʘʥʘʣʦʛʘʤʠ ʢʦʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʽʤʫʥʦʩʧʝʮʠʬʽʯʥʽʩʪʶ.( ʇʝʪʨʫʥʴ).  

ɿʘ  ʙʽʦʭʽʤʽʯʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʪʝʨʤʽʥ  Ăʤʥʦʞʠʥʥʽ ʬʦʨʤʠ ʬʝʨʤʝʥʪʫò 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙ ʦʟʥʘʯʝʥʥʷ ʫʩʽʭ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ  

ʦʜʥʘʢʦʚʫ ʜʽʶ ʽ ʧʨʠʪʘʤʘʥʥʽ ʧʝʚʥʦʤʫ ʚʠʜʫ. ʊʝʨʤʽʥ Ăʽʟʦʬʝʨʤʝʥʪò 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʨʦʙʦʯʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʬʝʨʤʝʥʪʽʚ ʟ ʦʜʥʘʢʦʚʠʤʠ 

ʢʘʪʘʣʽʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʟ ʨʽʟʥʦʶ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ 

ʨʫʭʦʤʽʩʪʶ. ɯʩʥʫʚʘʥʥʷ ʽʟʦʬʝʨʤʝʥʪʽʚ  ʥʘʡʯʘʩʪʽʰʝ ʦʙʫʤʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷʤ 

ʛʝʪʝʨʦ ʧʦʣʽʤʝʨʽʚ ʽʟ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʦʜʠʥʠʮʴ. ʉʠʥʪʝʟ ʦʢʨʝʤʠʭ ʧʦʣʽʧʝʧʪʠʜʽʚ 
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ʟʘʢʦʜʦʚʘʥʠʡ ʚ ʦʢʨʝʤʠʭ ʛʝʥʘʭ ( ʦʜʠʥ ʛʝʥ ï ʦʜʠʥ ʧʦʣʽʧʝʧʪʠʜʥʠʡ ʣʘʥʮʶʛ). 

ʗʢʱʦ ʬʝʨʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʨʽʟʥʠʭ ʧʦʣʽʧʝʧʪʠʜʽʚ, ʪʦ ʜʣʷ ʢʽʥʮʝʚʦʾ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ ʧʦʪʨʝʙʫʻʪʴʩʷ ʙʽʣʴʰ ʦʜʥʦʛʦ ʛʝʥʘ. ʊʘʢ, ʟ ʜʚʦʭ ʚʠʜʽʚ ʩʫʙʦʜʠʥʠʮʴ 

ʫʪʚʦʨʝʥʽ ʃʌ, ʂʂ, ɸɼɻ, ʃɼɻ. ʇʦ ʩʫʪʽ  ʧʨʠʯʠʥʦʶ ʪʘʢʦʾ ʤʥʦʞʠʥʥʦʩʪʽ ʤʦʞʝ 

ʙʫʪʠ: ʛʝʥʝʪʠʯʥʦ ʥʝʟʘʣʝʞʥʽ ʙʽʣʢʠ (ʄɼɻ ʟ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʮʠʪʦʧʣʘʟʤʠ ï

ɸʩʊ); ʛʝʪʝʨʦʧʦʣʽʤʝʨʠ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ (ʃɼɻ, 

ʂʂ,ɸɼɻ); ʛʝʥʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ (ɻ6ʌ, ɸɼɸ ʝʨʠʪʨʦʮʠʪʽʚ); ʙʽʣʢʠ, ʷʢʽ 

ʧʦʻʜʥʘʥʽ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ (ʬʦʩʬʦʨʠʣʘʟʘ ʘ ʽ ʙ ʪʘ ʛʣʽʢʦʛʝʥʩʠʥʪʝʪʘʟʘ); 

ʙʽʣʢʠ, ʷʢʽ ʧʦʭʦʜʷʪʴ ʟ ʦʜʥʦʛʦ ʧʦʽʧʝʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ (ʨʦʜʠʥʘ 

ʭʽʤʦʪʨʠʧʩʠʥʽʚ); ʢʦʥʬʦʨʤʘʮʽʡʥʦ ʨʽʟʥʽ ʬʦʨʤʠ ( ʜʝʟʦʢʩʽʪʽʤʽʜʽʥʢʠʥʘʟʘ). 

 ɼʣʷ ʧʝʚʥʠʭ ʽʟʦʬʝʨʤʝʥʪʽʚ ʦʪʨʠʤʘʥʽ ʥʝʟʘʧʝʨʝʯʥʽ ʜʦʢʘʟʠ ʨʽʟʥʦʛʦ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʾʭ ʩʫʙʦʜʠʥʠʮʴ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʽʚ, ʥʽʞ ʤʦʞʥʘ ʙʫʣʦ ʦʯʽʢʫʚʘʪʠ, ʚʠʭʦʜʷʯʠ ʽʟ 

ʢʽʣʴʢʦʩʪʽ ʩʫʙʦʜʠʥʠʮʴ ʚ ʤʦʣʝʢʫʣʽ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʷʚʠʱʘ ʤʦʞʝ ʙʫʪʠ 

ʽʩʥʫʚʘʥʥʷ ʩʫʙʦʜʠʥʠʮʴ ʚ ʢʽʣʴʢʦʭ ʢʦʥʬʦʨʤʘʮʽʡʥʠʭ ʬʦʨʤʘʭ. ɹʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʦʨʽʷ ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʢʽʣʴʢʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʽʞʩʫʙʦʜʠʥʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ, ʩʠʤʝʪʨʽʾ, ʘʙʦ ʘʩʠʤʝʪʨʽʾ ʤʦʥʦʤʝʨʽʚ ( ʩ9) ʄʦʞʣʠʚʽ 

ʧô̫ ʪʴ ʚʘʨʽʘʥʪʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚ ʤʦʣʝʢʫʣʽ ʯʦʪʠʨʴʦʭ ʤʦʥʦʤʝʨʽʚ: ʪʝʪʨʘʝʜʨʠʯʥʝ, 

ʮʠʢʣʽʯʥʝ, ʩʪʨʝʤʷʧʦʜʽʙʥʝ, ʪʨʠʢʫʪʥʝ ʽ ʣʽʥʽʡʥʝ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ  ʢʦʥʪʘʢʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʪʝʪʨʘʝʜʨʠʯʥʘ ʩʪʨʫʢʪʫʨʘ.    ʉʢʣʘʜʥʠʡ ʘʥʪʠʛʝʥʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ 

ʽʟʦʬʝʨʤʝʥʪʽʚ ʩʢʣʘʚ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʾʚ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʨʝʘʛʫʚʘʥʥʽ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ɯʩʪʦʨʠʯʥʦ ʚʠʟʥʘʯʘʣʠ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ: ʪʢʘʥʠʥʥʘ, ʦʨʛʘʥʝʣʷʨʥʘ, ʛʨʫʧʦʚʘ, ʚʠʜʦʚʘ, ʷʢʽ 

ʙʝʟʫʤʦʚʥʦ, ʥʝʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʦʢʨʝʤʦ ʚʽʜ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʾ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦʩʪʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʠʩʦʢʘ ʽʤʫʥʦʛʝʥʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʽ ʾʭ 

ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʛʝʪʝʨʦʩʠʪʝʤʽ ʦʙʫʤʦʚʣʝʥʘ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʤʠ  

ʘʥʪʠʛʝʥʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ. 

ʆʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʝʨʚʠʥʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʻ  ʥʘʷʚʥʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ. ɿ ʮʠʤ ʬʘʢʪʦʤ ʧʦʚôʷʟʘʥʝ 
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ʽʩʥʫʚʘʥʥʷ ʽʟʦʬʝʨʤʝʥʪʽʚ ɻ6ʌ ʣʶʜʠʥʠ ï ʧʝʨʰʦʛʦ ʬʝʨʤʝʥʪʫ ʧʝʥʪʦʜʥʦʛʦ ʮʠʢʣʫ. 

ʊʘʢ, ʚʽʜʦʤʦ ʙʣʠʟʴʢʦ 20 ʚʘʨʽʘʥʪʽʚ ɻ6ʌ  ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ. ʇʦʨʽʚʥʷʥʥʷ  

ʧʝʨʚʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɺ ʟ ʚʘʨʽʘʥʪʘʤʠ ʪʠʧʫ ɸ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ  ʟʘʤʽʥʘ ʣʠʰʝ ʦʜʥʽʻʾ ʘʤʽʥʦʢʠʩʣʦʪʠ. ɺʠʷʚʣʝʥʽ ʚʘʨʽʘʥʪʠ ʃɼɻ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʛʝʥʝʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʾʾ ʅ- ʽ ʄ-ʩʫʙʦʜʠʥʠʮʴ. ʆʧʠʩʘʥʠʡ ʥʘʚʽʪʴ 

ʚʠʧʘʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ  ʅ-ʩʫʙʦʜʠʥʠʮʴ ʃɼɻ ʫ ʭʚʦʨʦʛʦ ʜʽʘʙʝʪʦʤ. ʋ ʡʦʛʦ ʜʽʪʝʡ (5 

ʦʩʽʙ) ʚʩʪʘʥʦʚʣʝʥʦ ʚʢʨʘʡ ʥʠʟʴʢʘ ʘʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ. ɹʫʣʠ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʽ ʨʦʟʯʠʥʥʽ ʚʘʨʽʘʥʪʠ ɸʉʊ ʚ ʣʝʡʢʦʮʠʪʘʭ ʤʦʥʛʦʣʦʾʜʽʚ (9). 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʢʘʪʘʣʽʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʝʨʤʝʥʪʽʚ 

ʩʣʫʛʫʻ ʢʦʥʩʪʘʥʪʘ ʄʽʭʘʝʣʽʩʘ (ʂʄ ). ʆʜʥʘʢ, ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʂʄ ʯʘʩʪʦ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʝʧʘʨʘʪʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʯʠʩʪʦʪʠ ʽ 

ʨʽʟʥʽ ʫʤʦʚʠ ʘʢʪʠʚʥʦʩʪʽ. ʎʽʢʘʚʠʤʠ ʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽʟʦʬʝʨʤʝʥʪʽʚ ʃɼɻ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʦʪʨʠʤʘʥʽ ʚ ʢʨʠʰʪʘʣʝʚʦʤʫ ʚʠʛʣʷʜʽ ʽʟ ʨʽʟʥʠ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ. ʇʦʨʽʚʥʷʥʥʷ ʂʄ ʦʩʪʘʥʥʽʭ ʧʦʢʘʟʘʣʦ, ʱʦ ʜʣʷ ʘʥʦʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʘʥʘ ʚʝʣʠʯʠʥʘ ʻ ʥʠʞʯʦʶ, ʪʦʙʪʦ ʾʭ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʩʫʙʩʪʨʘʪʫ ʻ 

ʚʠʱʦʶ, ʥʽʞ ʫ ʢʘʪʦʜʥʠʭ ʬʦʨʤ.   ʅʘʧʨʠʢʣʘʜ, ʃɼɻ1 ʢʫʨʯʘ ʤʘʻ ʫ 300 ʨʘʟʽʚ 

ʙʽʣʴʰʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʧʽʨʫʚʘʪʫ, ʥʽʞ ʃɼɻ5.  ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʽ 

ʤʽʪʦʭʦʥʜʨʽʘʣʥʠʡ ʬʝʨʤʝʥʪʠ ʄɼɻ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʂʄ. ʆʙʠʜʚʘ 

ʬʝʨʤʝʥʪʠ ʫʧʦʚʽʣʴʥʶʶʪʴʩʷ ʥʘʜʣʠʰʢʦʤ ʩʫʙʩʪʨʘʪʫ, ʘʣʝ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʬʦʨʤʘ  

ʦʩʦʙʣʠʚʘ ʩʧʨʠʡʥʷʪʣʠʚʘ ʜʦ ʦʢʩʘʣʘʪʮʝʪʘʪʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ 

ʬʦʨʤʠ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʘ ʜʦ ʥʘʜʣʠʰʢʫ ʤʘʣʘʪʫ. 

ɯʟʦʬʝʨʤʝʥʪʠ ʨʦʟʨʽʟʥʶʶʪʴ ʟʘ ʩʪʫʧʝʥʝʤ ʛʘʣʴʤʫʚʘʥʥʷ ʨʽʟʥʠʤʠ 

ʽʥʛʽʙʽʪʦʨʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʘɦʚʣʝʚʘ ʢʠʩʣʦʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 310
4
 ʤʦʣʴ ʚ ʨʝʘʢʮʽʾ 

ʃɼɻ ʟ ʧʽʨʦʚʠʥʦʛʨʘʜʥʦʶ ʢʠʩʣʦʪʦʶ ʫ 2,5 ʨʘʟʽʚ ʩʠʣʴʥʽʰʝ ʛʘʣʴʤʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ 

ʃɼɻ1 ʥʽʞ ʃɼɻ3.  ɯʥʛʠʙʽʪʦʨʦʤ ʃɼɻ ʻ ʩʫʣʴʬʽʪ. ʃɼɻ1 ʙʽʣʴʰ ʯʫʪʣʠʚʘ ʜʦ 

ʛʘʣʴʤʫʚʘʥʥʷ ʩʫʣʴʬʽʪʦʤ ʥʽʞ ʃɼɻ5.  ʊʘʢ, 1 ʄ ʤʦʯʝʚʠʥʘ ʧʨʠ pH 7,5 ʽʥʘʢʪʠʚʫʻ 

ʃɼɻ5 ʥʘ 70%, ʘ ʃɼɻ1 ï  ʣʠʰʝ ʥʘ 15%. L-ʪʨʠʧʪʦʬʘʥ ʛʘʣʴʤʫʻ ʘʢʪʠʚʥʽʩʪʴ ʣʫʞʥʦʾ 

ʬʦʩʬʘʪʘʟʠ : ʧʣʘʮʝʥʪʠ ï ʥʘ77,7%; ʢʠʰʦʢ ï ʥʘ 59,5 %; ʧʝʯʽʥʢʠ ʥʘ 26,1%; ʢʽʩʪʦʢ 

ïʥʘ 17,8% (12). 
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ɯʟʦʬʝʨʤʝʥʪʠ ʨʦʟʨʽʟʥʶʶʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʝʪʘʣʽʚ, ʢʦʬʝʨʤʝʥʪʽʚ ʪʘ ʾʭ 

ʘʥʘʣʦʛʽʚ. ɼʝʷʢʽ ʬʝʨʤʝʥʪʠ ʚʠʷʚʣʷʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʪʽʣʴʢʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʧʝʚʥʠʭ 

ʽʦʥʽʚ. ʊʘʢ, ʦʜʠʥ ʟ ʬʝʨʤʝʥʪʽʚ ʛʣʫʪʘʤʽʥʘʟʠ ʚʠʷʚʣʷʻ ʘʢʪʠʚʥʽʩʪʴ ʪʽʣʴʢʠ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʬʦʩʬʘʪʫ (13).ɯʥʦ Mg
2+

  ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ɺ ʽ ʉ ʬʦʨʤʠ 

ʬʦʩʬʦʧʨʦʪʝʾʥʬʦʩʬʦʪʘʟʠ ʟ ʨʝʪʠʢʫʣʦʮʠʪʽʚ ʢʨʦʣʠʢʘ.(13).  

 ɯʟʦʬʝʨʤʝʥʪʠ ʥʝʦʜʥʘʢʦʚʦ ʨʝʘʛʫʶʪʴ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʽ ʚʧʣʠʚʠ. ʉʝʨʝʜ 

ʽʟʦʬʝʨʤʝʥʪʽʚ ʃɼɻ ʥʘʡʙʽʣʴʰ ʪʝʨʤʦʣʘʙʽʣʴʥʠʤʠ ʻ ʧʦʚʽʣʴʥʦ ʤʽʛʨʫʶʯʽ 

ʢʦʤʧʦʥʝʥʪʠ ʃɼɻ 4-6.  

ɼʝʷʢʽ ʬʝʨʤʝʥʪʠ ʤʘʶʪʴ ʨʽʟʥʽ ʦʧʪʠʤʫʤʠ ʨʅ: ʂʌ ʩʝʣʝʟʽʥʢʠ ï 4,5 ï 5,8. 

ʆʧʪʠʤʘʣʴʥʠʡ ʨʅ ʢʠʩʣʦʾ ʽ ʥʝʡʪʨʘʣʴʥʦʾ  ɓ-ʛʣʶʢʦʟʠʜʘʟʠ ʪʘʢʦʞ 

ʨʦʟʨʽʟʥʶʶʪʴʩʷ.(13) 

ʇʠʪʘʥʥʷ ʙʽʦʩʠʥʪʝʟʫ ʽʟʦʬʝʨʤʝʥʪʽʚ ʱʝ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʟʥʘʯʝʥʽ. ʇʨʝʜʩʪʘʚʣʝʥʽ 

ʜʘʥʽ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ, ʱʦ ʚʦʥʠ ʟʤʽʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʝʪʘʙʦʣʽʟʤʫ ʧʨʠ ʨʽʟʥʠʭ ʩʪʘʥʘʭ ʦʨʛʘʥʽʟʤʫ. ɺʥʫʪʨʽʰʥʻ ʢʣʽʪʠʥʥʠʡ ʩʠʥʪʝʟ 

ʽʟʦʬʝʨʤʝʥʪʽʚ ʧʦʨʫʰʫʻʪʴʩʷ ʧʨʠ ʥʝʜʦʩʪʘʯʽ ʙʽʣʢʽʚ, ʷʢʽ ʧʦʩʪʫʧʘʶʪʴ ʜʦ 

ʦʨʛʘʥʽʟʤʫ, ʧʨʠ ʥʝʜʦʩʪʘʯʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʬʝʨʤʝʥʪʽʚ,  ʥʘʷʚʥʦʩʪʽ 

ʽʥʛʽʙʽʪʦʨʽʚ, ʘʙʦ ʘʢʪʠʚʘʪʦʨʽʚ, ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʝʘʢʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʽʥʰʝ. 

 ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʙʽʦʩʠʥʪʝʟʽ ʽʟʦʬʝʨʤʝʥʪʽʚ  ʤʘʶʪʴ ʬʘʢʪʦʨʠ 

ʢʣʽʪʠʥʥʦʾ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʛʣʠʙʠʥʥʽ ʧʦʨʫʰʝʥʥʷ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʣʽʪʠʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʧʫʭʣʠʥʥʠʭ ʧʨʦʮʝʩʘʭ. 

ʇʫʭʣʠʥʥʘ ʪʢʘʥʠʥʘ ʚʤʽʱʫʻ ʙʽʣʢʠ ʪʘ ʽʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ 

ʝʤʙʨʽʦʥʘʣʴʥʽʡ ʪʢʘʥʠʥʽ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʽʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ɸʣɼ 

ʨʝʛʝʥʝʨʫʶʯʦʾ ʧʝʯʽʥʢʠ ʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʾ ʛʝʧʘʪʦʤʠ, ʚ ʷʢʠʭ ʧʦʨʽʚʥʷʣʴʥʦʶ 

ʻ ʰʚʠʜʢʽʩʪʴ ʜʽʣʝʥʥʷ ʢʣʽʪʠʥʠ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʨʝʛʝʥʝʨʘʮʽʾ ʧʝʯʽʥʢʠ ʫ 

ʟʽʨʢʦʚʯʘʪʠʭ ʨʝʪʠʢʫʣʦʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʧʽʜʚʠʱʫʚʘʚʩʷ ʩʠʥʪʝʟ ɸʣɼ ɸ ʽ ʟô̫ ʚʣʷʣʘʩʴ ɸʣɼ ʉ. ɸʣɼ ɺ ʚʠʷʚʣʷʣʘʩʷ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʥʦʨʤʘʣʴʥʦʾ ʽ ʨʝʛʝʥʝʨʫʶʯʦʾ ʧʝʯʽʥʢʠ. ʎʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʘʣʠ 
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ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʤʝʭʘʥʽʟʤʠ ʩʠʥʪʝʟʫ ʽʟʦʬʝʨʤʝʥʪʽʚ ʧʨʠ ʧʫʭʣʠʥʘʭ ʽ 

ʨʝʛʝʥʝʨʘʮʽʾ ʚʽʜʤʽʥʥʽ. 

ɹʫʚ ʚʠʚʯʝʥʠʡ ʽʟʦʬʝʨʤʝʥʪʥʠʡ ʩʧʝʢʪʨ ʣʝʡʮʠʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ 

ʥʦʨʤʘʣʴʥʠʭ ʽ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ ʧʨʠ ʟʤʽʥʘʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ.  

ɼʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʽʪʠʥʠ ʥʠʨʢʠ ʧʘʮʶʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʫʪʘʥʪ ʚʽʨʫʩʫ 

ʩʘʨʢʦʤʠ. ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 40 -41
ʦ
ʉ ʚʠʟʥʘʯʘʚʩʷ ʥʦʨʤʘʣʴʥʠʡ 

ʪʠʧ ʽʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʧʝʢʪʨʫ ʟ ʧʝʨʝʚʘʛʦʶ ʽʟʦʬʝʨʤʝʥʪʫ I. ʇʨʠ ʟʥʠʞʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 36 -37
ʦ
ʉ ʧʨʦʷʚʣʷʚʩʷ ʽʟʦʬʝʨʤʝʥʪ III, ʷʢʠʡ ʧʝʨʝʚʘʞʘʻ ʧʨʠ 

ʤʝʥʰ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʪʘʥʘʭ ʢʣʽʪʠʥ.(14). 

ɼʦʩʣʽʜʥʠʢʘʤʠ (14) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʭʦʣʝʩʪʝʨʠʥʦʚʦʤʫ ʘʪʝʨʦʩʢʣʝʨʦʟʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ 

ʘʨʽʣʝʩʪʝʨʘʟʠ ʽ ʍɽ. ʅʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʘʜʘʧʪʠʚʥʘ ʘʢʪʠʚʘʮʽʷ, ʥʘ 

ʜʨʫʛʽʡ ï ʚʠʩʥʘʞʝʥʥʷ ʽʥʜʫʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʫ ʬʝʨʤʝʥʪʽʚ ʥʘ ʪʣʽ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʩʪʫʧʣʝʥʥʷ ʣʽʧʽʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʟô̫ ʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ 

ʬʨʘʢʮʽʾ. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʃɼɻ1 ʽ ʃɼɻ2 ʚ ʽʟʦʬʝʨʤʝʥʪʥʦʤʫ ʩʧʝʢʪʨʽ ʃɼɻ ʽ 

ʟʤʝʥʰʝʥʥʷ ʧʦʚʽʣʴʥʦ ʤʽʛʨʫʶʯʠʭ ʬʨʘʢʮʽʡ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ 

ʪʚʘʨʠʥ ʧʨʦʪʦʥʘʤʠ ʽ ɔ-ʧʨʦʤʽʥʥʷʤʠ. ʐʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʽ ʩʪʫʧʽʥʴ ʟʤʽʥ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʟʦʬʝʨʤʝʥʪʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʦʟʠ ʦʧʨʦʤʽʥʝʥʥʷ, ʨʽʚʥʶ ʝʥʝʨʛʽʾ 

ʽʪʠʧʫ ʦʧʨʦʤʽʥʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʰʚʠʜʢʽ ʽ ʛʣʠʙʦʢʽ ʟʤʽʥʠ ʚʠʢʣʠʢʘʻ ɔ-ʦʧʨʦʤʽʥʝʥʥʷ 

ʽ ʪʦʪʘʣʴʥʝ ʨʝʥʛʝʥʦʧʨʦʤʽʥʝʥʥʷ. 

ʅʘʷʚʥʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʢʘʥʘʣʽʟʫʶʪʴ ʦʜʥʫ ʽ ʪʫ ʞ ʨʝʘʢʮʽʶ, ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʾʭ ʚʘʞʣʠʚʝ ʙʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ.  ɺ ʞʠʚʦʾ ʢʣʽʪʠʥʽ, ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʢʣʘʜʥʦ ʦʨʛʘʥʽʟʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʭʽʤʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ 

ʚʟʘʻʤʦʜʽʷʪʠ  ʦʜʠʥ ʟ ʦʜʥʠʤ ʪʘ ʟʤʽʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʦʢʨʝʤʠʭ ʟ ʥʠʭ ʚʩʪʫʧʘʪʠ 

ʚ ʨʽʟʥʽ ʨʝʘʢʮʽʾ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ, ʻ ʪʘʢʽ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʘʛʘʣʴʥʠʡ ʝʪʘʧ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ. ʑʝ ʫ 1968 ʨʦʮʽ, ʄ.ʌ.ɻʫʣʠʡ (15) ʚʩʪʘʥʦʚʠʚ, ʱʦ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽ ʙʘʛʘʪʦ ʯʠʩʝʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤ ʝʥʪʽʚ 

ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦ ʛʘʣʴʤʫʚʘʥʥʷ ʬʝʨʤʝʥʪʫ ʧʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʽʾ  
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Ăʨʝʧʨʝʩʽʻʶò ʘʙʦ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ï Ăʨʝʪʨʦʽʥʛʽʙʫʚʘʥʥʷò. 

ɿʜʽʡʩʥʝʥʥʷ ʪʘʢʦʾ ʨʝʛʫʣʷʮʽʾ ʟʘ ʥʘʷʚʥʽʩʪʶ ʦʜʥʦʛʦ ʬʝʨʤʝʥʪʫ ʧʨʠʟʚʝʣʦ ʙʠ ʜʦ 

ʚʠʢʣʶʯʝʥʥʷ ʢʽʣʴʢʦʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ, ʷʢʱʦ ʜʘʥʠʡ ʬʝʨʤʝʥʪ  ʢʘʪʘʣʽʟʫʻ 

ʨʝʘʢʮʽʶ, ʷʢʘ ʻ ʟʘʛʘʣʴʥʦʶ ʣʘʥʢʦʶ ʢʽʣʴʢʦʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʧʨʠʟʚʝʣʦ ʙʠ ʜʦ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. ɸʣʝ ʮʝ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʚʘʞʣʠʚʠʭ Ăʢʣʶʯʦʚʠʭò ʝʪʘʧʘʭ ʽʟʦʬʝʨʤʝʥʪʽʚ, ʷʢʽ 

ʢʘʥʘʣʽʟʫʶʪʴ ʦʜʥʫ ʽ ʪʫ ʞ ʨʝʘʢʮʽʶ, ʘʣʝ ʥʝ ʯʫʪʣʠʚʽ ʜʦ  ʢʦʥʪʨʦʣʶ ʢʽʥʮʝʚʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʘʙʦ ʻ ʯʫʪʣʠʚʠʤʠ ʜʦ ʽʥʰʠʭ 

ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʷʮʽʷ ʦʙʤʽʥʫ ʘʩʧʘʨʪʘʪʘ -  ʨʠʩ.  (15-16 ). 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʘʩʧʘʨʪʘʪʫ ʫ ʨʦʟʛʘʣʫʞʝʥʦʤʫ ʣʘʥʮʶʛʫ ʨʝʘʢʮʽʡ ʚʝʜʝ ʜʦ ʫʪʚʦʨʝʥʥʷ 

3 ʘʤʽʥʦʢʠʩʣʦʪ: ʣʽʟʠʥʫ, ʤʝʪʽʦʥʽʥʫ, ʪʨʝʦʥʽʥʫ. ʇʝʨʰʠʡ ʟʘʛʘʣʴʥʠʡ ʝʪʘʧ ʥʘ 

ʰʣʷʭʫ ʫʪʚʦʨʝʥʥʷ ʚʢʘʟʘʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʻ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʘʩʧʘʨʪʘʪʫ , ʷʢʠʡ 

ʢʘʥʘʣʽʟʫʻʪʴʩʷ ʘʩʧʘʨʪʘʪʢʽʥʘʟʦʶ. ʋ E.coli ʽʩʥʫʻ ʪʨʠ ʽʟʦʬʝʨʤʝʥʪʘ 

ʘʩʧʘʨʪʘʪʢʽʥʘʟʠ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʥʝʟʘʣʝʞʥʦ ʧʽʜʧʘʜʘʻ ʧʽʜ ʢʦʥʪʨʦʣʴ 

ʨʝʪʨʦʽʥʛʽʙʽʥʫʚʘʥʥʷ, ʚʠʙʽʨʢʦʚʦ ʛʘʣʴʤʫʻʪʴʩʷ ʣʽʟʠʥʦʤ, ʤʝʪʽʦʥʽʥʦʤ, ʪʨʝʦʥʽʥʦʤ. 

ɺʠʭʽʜ ʟʘʛʘʣʴʥʠʭ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘʢʦʞ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ 

ʚʪʦʨʠʥʥʠʤ ʢʦʥʪʨʦʣʝʤ ʥʘ ʟʘʛʘʣʴʥʠʭ ʝʪʘʧʘʭ ʜʘʥʦʛʦ ʰʣʷʭʫ. ʊʘʢ, ʽʩʥʫʻ ʜʚʽ 

ʛʦʤʦʩʝʨʠʥʦʚʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʠʭ ʟʜʽʡʩʥʶʻ 

ʤʝʪʽʦʥʽʥ ʽ ʪʨʝʦʥʽʥ. 
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ʈʠʩʫʥʦʢ 5.2.1 - ʈʝʛʫʣʷʮʽʷ ʙʽʦʩʠʥʪʝʟʫ ʣʽʟʽʥʫ, ʪʨʝʦʥʽʥʫ ʽ ʤʝʪʽʦʥʽʥʫ E.coli 

ʽʟʦʬʝʨʤʝʥʪʘʤʠ ʘʩʧʘʨʪʘʪʢʽʥʘʟʠ ʥʘ ʟʘʛʘʣʴʥʠʭ ʝʪʘʧʘʭ ʨʦʟʛʘʣʫʞʝʥʦʛʦ ʣʘʥʮʶʛʘ 

ʨʝʘʢʮʽʡ. 

ɯʣʶʩʪʨʘʮʽʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʝʨʰʠʡ ʟʘʛʘʣʴʥʠʡ ʝʪʘʧ ʙʽʦʩʠʥʪʝʟʫ 3 ʚʢʘʟʘʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʢʘʥʘʣʽʟʫʶʪʴʩʷ ʪʨʴʦʤʘ ʽʟʦʬʝʨʤʝʥʪʘʤʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʩʝʤʽ 

ʘʣʴʜʝʛʽʜʫ ʘʩʧʘʨʪʘʪʘ -ʜʚʦʤʘ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʧʨʦʮʝʩ ʻ ʧʝʨʰʠʤ ʟʘʛʘʣʴʥʠʤ ʝʪʘʧʦʤ 

ʫʪʚʦʨʝʥʥʷ ʣʠʰʝ ʜʚʦʭ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʧʝʨʝʚʘʛʘ 

ʤʥʦʞʠʥʥʠʭ ʬʦʨʤ ʬʝʨʤʝʥʪʫ ʚ ʨʝʛʫʣʷʮʽʾ ʦʙʤʽʥʫ ʘʩʧʘʪʨʘʪʘ ʤʦʞʥʘ 

ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ  ʪʘʢʠʤ ʯʠʥʦʤ: ʷʢʱʦ ʦʨʛʘʥʽʟʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʨʦʜʫʢʮʽʾ 

ʥʘʜʣʠʰʢʫ ʣʽʟʠʥʫ , ʛʘʣʴʤʫʻʪʴʩʷ ʯʫʪʣʠʚʘ ʜʦ ʥʴʦʛʦ ʘʩʧʘʨʪʘʪʢʽʥʘʟʘ, ʷʢʘ ʫ E.coli 

ʩʢʣʘʜʘʻ 45% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʘʩʧʘʨʪʘʪʢʽʥʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʘʤʝ ʮʝ ʚʠʤʠʢʘʻ ʫʩʽ 

ʝʪʘʧʠ ʩʠʥʪʝʟʫ ʣʽʟʠʥʫ. ʆʩʢʽʣʴʢʠ ʚʩʽ ʽʥʰʽ ʘʩʧʘʨʪʘʪʢʽʥʘʟʠ ʻ ʥʝʯʫʪʣʠʚʠʤʠ ʜʦ 

ʛʘʣʴʤʫʚʘʥʥʷ ʣʽʟʠʥʦʤ, ʚʦʥʠ ʧʨʦʜʦʚʞʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʘʩʧʘʨʪʠʣʬʦʩʬʘʪ ʟʽ 

ʰʚʠʜʢʽʩʪʶ, ʷʢʘ ʩʢʣʘʜʘʻ 55% ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ. ʎʴʦʛʦ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʠʥʪʝʟʫ ʪʨʝʦʥʽʥʘ ʽ ʤʝʪʽʦʥʽʥʘ. ɿʘʛʘʣʴʥʽ ʝʪʘʧʠ 

ʙʽʦʩʠʥʪʝʟʫ ʽ ʨʦʟʧʘʜʫ ʪʘʢʦʞ ʨʝʛʫʣʶʶʪʴʩʷ ʽʟʦʬʝʨʤʝʥʪʘʤʠ. 

ʋ ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʠʭ ʦʨʛʘʥʽʟʤʘʭ ʬʫʥʢʮʽʷ ʽʟʦʬʝʨʤʝʥʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ 

ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʬʘʢʪʦʨʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʚʽʜʦʤʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʪʝ, ʱʦ ʩʢʣʘʜ ʃɼɻ ʚʽʜʦʙʨʘʞʘʻ ʩʧʝʮʠʬʽʢʫ ʦʙʤʽʥʫ ʪʢʘʥʠʥʠ 

ï ʫ ʪʢʘʥʠʥʘʭ ʟ ʘʝʨʦʙʥʠʤ  ʤʝʪʘʙʦʣʽʟʤʦʤ ʧʨʝʚʘʣʶʶʪʴ ʘʥʦʜʥʽ ʬʦʨʤʠ ʬʝʨʤʝʥʪʫ, 

ʟ ʘʥʘʝʨʦʙʥʠʤ ï ʢʘʪʦʜʥʽ.  

 

 

 
 

 

ʈʠʩʫʥʦʢ 5.2.2 - ɼʝʛʨʘʜʘʮʽʡʥʽ ʪʘ ʙʽʦʩʠʥʪʝʪʠʯʥʽ ʦʨʥʽʪʠʥ-ʢʘʨʙʘʤʦʽʣʪʨʘʥʩʬʝʨʦʟʠ 

Pseudomonas ʫ ʧʨʦʮʝʩʘʭ ʙʽʦʩʠʥʪʝʟʫ ʽ ʨʦʟʧʘʜʫ ʘʨʛʽʥʽʥʫ. 

ʎʷ ʛʽʧʦʪʝʟʘ ʦʪʨʠʤʘʣʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʫʧʝʥʶ  

ʽʥʛʠʙʫʚʘʥʥʷ ʽʟʦʬʝʨʤʝʥʪʽʚ ʃɼɻ ʥʘʜʣʠʰʢʦʤ ʩʫʙʩʪʨʘʪʫ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ 

ʧʠʨʫʚʘʪʫ ʚ ʣʘʢʪʘʪ.  

ʄʝʪʘʙʦʣʽʯʥʝ ʟʥʘʯʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʄɼɻ ʫ ʢʣʽʪʠʥʽ 

ʧʦʚôʷʟʘʥʝ ʽʟ ʘʜʘʧʪʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʬʝʨʤʝʥʪʫ ʜʦ  ʤʽʢʨʦʚʧʣʠʚʽʚ ʩʝʨʝʜʦʚʠʱʘ.  

     ɹʋʍ + NH3 + CO 

ɹʋʍ 
+ 
ʊʇ2 

+ 
ʜʤʬʫʙʥʾʦ 

 

ʣʙʩʚʙʥʧʾʤ ʍ 

ʜʤʬʫʙʥʙʫ ʧʩʦʾʫʡʦ 

+ ʍ 

ʯʡʫʩʬʤʾʦ 

- ʍ 

ʙʩʜʾʦʧʪʬʣʯʡʦʙʪ 

ʙʩʜʾʦʡʦ 

NH3 

ɹɽʍ 
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ʄɼɻ2 ʙʽʣʴʰ ʯʫʪʣʠʚʘ ʜʦ ʟʤʽʥ, ʥʽʞ ʄɼɻ1. ʆʙʠʜʚʘ ʬʝʨʤʝʥʪʘ ʦʜʥʘʢʦʚʦ 

ʟʚôʷʟʫʶʪʴ ʅɸɼ Å ʅ2, ʫʪʚʦʨʶʶʯʽ ʤʝʥʰ ʩʪʽʡʢʝ ʟôʻʜʥʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʟʨʦʩʪʘʥʥʷ 

ʨʅ. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʛʘʣʴʤʫʚʘʥʥʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʚʽʜʥʦʚʣʝʥʥʷ ʦʢʩʘʣʘʮʝʪʘʪ, ʘ 

ʚ ʥʘʜʦʩʘʜʦʚʽʡ ʬʨʘʢʮʽʾ ï ʦʢʠʩʣʝʥʥʷ ʤʘʣʘʪʫ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʮʽ  ʧʨʦʮʝʩʠ 

ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʥʝʨʛʦʦʙʤʽʥʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ 

ʤʽʪʦʭʦʥʜʨʽʷʭ. ʅʘ ʨʠʩʫʥʢʫ ___  ʧʨʝʜʩʪʘʚʜʝʥʘ ʩʭʝʤʘ  ʙʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ  

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʪʘ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʄɼɻ. ɺ ʤʽʪʦʭʦʥʜʨʽʷʭ ʧʨʦʭʦʜʠʪʴ  

ʦʢʠʩʣʝʥʥʷ ʤʘʣʘʪʫ, ʫʪʚʦʨʝʥʠʡ ʦʢʩʘʣʘʮʝʪʘʪ ʧʦʪʨʘʧʣʷʻ ʚ ʮʠʪʠʧʣʘʟʤʮ, ʜʝ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦ ʤʘʣʘʪʫ  ʨʦʟʯʠʥʥʦʶ ʬʦʨʤʦʶ ʄɼɻ. ʄʘʣʘʪ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʤʽʪʦʭʦʥʜʨʽʾ ʽ ʮʠʢʣ ʟʘʤʠʢʘʻʪʴʩʷ.  

 

 

ʈʠʩʫʥʦʢ 5.2.3 - ʌʫʥʢʮʽʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʪʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʄɼɻ. 

 

ʊʬʚʪʫʩʙʫ 
ʛʾʝʦʧʛʤʞʦʡʢ 

 ʆɹɽ ʅʙʤʙʫ 
 

ʊʬʚʪʫʩʙʫ 

ʈʧʠʙʥʾʫʧʮʧʦʝʩʾʙʤʵʦʙ ʝʾʤʸʦʣʙ 

ʆɹɽ Å ʅ2 
 

ʇʣʪʙʤʧʙʯʞʫʙʫ 

ɻʦʬʫʩʾʱʦʵʧʥʾʫʧʮʧʦʝʩʾʙʤʵʦʙ ʝʾʤʸʦʣʙ 

ı ʇ2+3ɹɽʍ+3ʍ 

ʆ2ʇ+3ɹʋʍ 

 
 ʆɹɽ Å ʅ2 

ʆɹɽ 

ʇʣʪʙʤʧʙʯʞʫʙʫ 

ʅʙʤʙʫ 
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 ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ ʨʦʣʴ ʽʟʦʬʝʨʤʝʥʪʽʚ  ʄɼɻ, ʷʢʘ ʦʙʽʡʤʘʻ ʙʽʣʴʰ ʧʦʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʨʘʟʦʤ ʟ ʤʘʣʘʪʦʤ 

ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʥʘʩʪʫʧʥʦʶ ʫʯʘʩʪʶ ʚ ʩʠʥʪʝʟʽ ɸʊʌ. ʈʦʟʧʦʜʽʣ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʽ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ 

ʥʝʦʜʥʘʢʦʚʠʡ. ʋ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ, ʤʦʟʢʦʚʽʡ ʨʝʯʦʚʠʥʽ ʥʘʜʥʠʨʥʠʢʽʚ, ʧʝʯʠʥʮʽ 

ʚʤʽʱʫʻʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʽʟʦʬʝʨʤʝʥʪ.  ɽʢʩʪʨʘʤʽʪʦʭʦʥʜʨʽʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ ʄɼɻ (ʅɸɼʌ+) ʫ ʧʝʯʽʥʮʽ  ʽ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʚʽʜʧʦʚʽʜʘʻ  

ʦʩʥʦʚʥʦʤʫ ʤʽʩʮʶ ʣʽʧʦʛʝʥʝʟʫ ʽ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʢʦʥʮʝʧʮʽʻʶ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʠʡ 

ʽʟʦʬʝʨʤʝʥʪ ʟʘʙʝʟʧʝʯʫʻ ʅɸɼʌʅ ʜʣʷ ʩʠʥʪʝʟʫ ʞʠʨʦʚʠʭ ʢʠʩʣʦʪ.  ʄʦʟʦʢ, ʩʝʨʮʝ, 

ʢʦʨʢʦʚʘ ʨʝʯʦʚʠʥʘ,ʥʘʜʥʠʨʥʠʢʽʚ ʽ ʥʠʨʢʘ ʚʤʽʱʫʶʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʽ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʽʟʦʬʝʨʤʝʥʪʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʽʥʰʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʦʣʴ. 

ɼʣʷ ʛʽʜʨʦʢʩʠʣʽʨʫʚʘʥʥʷ ʩʪʝʨʦʾʜʽʚ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ  ʢʦʨʢʦʚʦʾ ʨʝʯʦʚʠʥʠ 

ʥʘʜʥʠʨʥʠʢʽʚ  ʥʝʦʙʭʽʜʥʦ ʅɸɼʌʅ. ɻʝʥʝʨʫʚʘʥʥʷ ʅɸɼʌʅ ʜʣʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʧʦʚô̫ ʟʘʥʦ ʟ ʘʢʪʠʚʥʽʩʪʶ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʄɼɻ(ʅɸɼʌ+).  ɹʘʟʫʶʯʠʩʴ ʥʘ 

ʽʩʥʫʚʘʥʥʽ 2 ʽʟʦʬʝʨʤʝʥʪʽʚ ʉʠʤʧʩʦʥ ʽ ɽʩʪʘʙʨʫʩ ʨʦʟʧʠʩʫʶʪʴ Ăʰʫʥʪ ʤʘʣʘʪʫò, 

ʢʦʣʠ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʬʝʨʤʝʥʪ ʜʽʻ ʫ ʥʘʧʨʷʤʢʫ ʧʨʷʤʦʾ ʨʝʘʢʮʽʾ, ʘ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ï ʟʚʦʨʦʪʥʦʾ ʽ ʫʪʚʦʨʶʻ ʤʘʣʘʪ ʟ ʧʽʨʫʚʘʪʫ ʽ ʉʆ2. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʠʤʽʨʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʋʤʘʢʩ. ʇʨʷʤʦʾ ʨʝʘʢʮʽʾ ʽ ʋʤʘʢʩ 

ʟʚʦʨʦʪʥʦʾ, ʷʢʝ ʜʣʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʬʝʨʤʝʥʪʫ ʜʦʨʽʚʥʶʻ 50, ʘ ʜʣʷ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ  - 25. 

ʈʽʟʥʽ ʽʟʦʬʝʨʤʝʥʪʠ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʟʘʛʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʢʣʽʪʠʥʠ, ʘʣʝ ʟʚôʷʟʫʚʘʪʠʩʴ ʟ  ʧʝʚʥʠʤʠ ʩʫʙʢʣʽʪʠʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɼʝʷʢʽ 

ʽʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʚʤʽʱʝʥʽ ʚ ʧʝʚʥʠʭ ʩʫʙʢʣʽʪʠʥʥʠʭ ʫʪʚʦʨʝʥʥʷʭ, 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʬʨʘʢʮʽʷʭ. 

  ɿ ʥʘʷʚʥʽʩʪʶ ʦʨʛʘʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʧʦʚôʷʟʘʥʽ  ʧʦʪʝʥʮʽʘʣʴʥʽ 

ʘʫʪʦʽʤʫʥʥʽ ʧʨʦʮʝʩʠ ʽ ʚʠʥʠʢʥʝʥʥʷ ʘʫʪʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ. ʇʨʠ  ʦʨʛʘʥʥʦʾ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʘʙʦ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʧʨʦʮʝʩʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʚʽʜʪʦʨʛʥʝʥʥʷ ʥʘ ʧʨʦʤʽʞʥʠʭ ʩʪʘʜʽʷʭ ʚ 

ʘʣʣʦʩʠʩʪʝʤʽ  ʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʥʘʣʝʞʠʪʴ ʩʘʤʝ ʬʝʨʤʝʥʪʘʤ ʽ ʾʭ ʽʟʦʬʦʨʤʘʤ. 
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ɺʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʽʟʦʬʝʨʤʝʥʪʥʠʤ ʩʧʝʢʪʨʦʤ  ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʽ 

ʘʥʪʠʪʽʣʦʫʪʚʦʨʝʥʥʷʤ ʨʦʟʛʣʷʜʘʶʪʴ ʟ ʧʦʟʠʮʽʡ ʪʦʛʦ, ʱʦ ʣʽʤʬʦʾʜʥʘ ʪʢʘʥʠʥʘ ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʽʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʽ 

ʛʝʥʝʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʤʫʪʘʮʽʡ. ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ  

ʘʥʪʠʛʝʥʥʽ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ 

ʛʝʥʝʪʠʯʥʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʦʩʪʘʥʥʽʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ 

ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʤʘʶʪʴ ʨʽʟʥʫ ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ (). ʊʘʢ, ʫ ʣʶʜʠʥʠ 

ʚʠʟʥʘʯʝʥʠ ʽʟʦʬʝʨʤʝʥʪʠ ʃɼɻ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʤ ɸ, ʘ ʜʝʷʢʽ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ G ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʃʌ. ʗʢʱʦ ʬʝʨʤʝʥʪ ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ 

ʤʘʨʢʝʨʘ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ, ʪʦ  ʪʘʢʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʻ ʜʦʧʦʤʽʞʥʦʶ ʫ ʚʠʟʥʘʯʝʥʽ 

ʢʣʦʥʫ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ. ɯʟʦʬʝʨʤʝʥʪʥʽ ʟʤʽʥʠ ʫ ʣʽʤʬʦʮʠʪʘʭ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʣʽʤʬʦʙʣʘʩʪʠ ʽ ʤʘʢʨʦʬʘʛʠ.  

 

                                 ɻʝʥʝʪʠʢʘ ʽʟʦʬʝʨʤʝʥʪʽʚ 

ɻʝʥʝʪʠʢʘ ʽʟʦʬʝʨʤʝʥʪʽʚ ʧʦʯʘʣʘ ʚʠʚʯʘʪʠʩʷ ʟ ʧʦʟʠʮʽʡ  ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʠʩʪʝʤ ʢʨʦʚʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʥʦʞʠʥʥʠʭ ʬʦʨʤ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʘʣʝʣʶ. ʊʘʢʽ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʝʨʽʾ ʘʣʝʣʝʡ ʽʟʦʬʝʨʤʝʥʪʽʚ ʽ ʧʨʠʥʮʠʧ 

ʢʦʜʦʤʽʥʘʥʪʥʦʛʦ ʫʩʧʘʜʢʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʷʚʠʱʝ ʙʽʦʭʽʤʽʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ. ʅʘʧʨʠʢʣʘʜ, ʣʠʰ ʝ ʜʣʷ ʦʜʥʦʛʦ ʬʝʨʤʝʥʪʫ 

ɻ6ʌ ʚʩʪʘʥʦʚʣʝʥʦ 30 ʨʽʟʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ, ʷʢʽ ʩʧʘʜʢʫʶʪʴʩʷ ʟʘ  

ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʧʨʠʥʮʠʧʦʤ ʽ ʤʘʶʪʴ ʨʽʟʥʝ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʚ ʨʽʟʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ. 

ʈʦʟʨʽʟʥʶʶʪʴ ʽʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʩʧʘʜʢʫʶʪʴʩʷ ʟʯʝʧʣʝʥʥʦ ʟʽ ʩʪʘʪʪʶ ʽ 

ʽʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʫʪʦʩʦʤʥʠʤʠ ʛʝʥʘʤʠ ʽ ʤʘʶʪʴ ʤʦʥʦʤʝʨʥʫ 

ʩʪʨʫʢʪʫʨʫ. 

ɯʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʟʯʝʧʣʝʥʥʦ ʟʽ ʩʪʘʪʪʶ. 

 ʑʝ ʚ  1962-64 ʨʦʢʘʭ ʤʝʪʦʜʘʤʠ ʩʽʤʝʡʥʦʛʦ ʽ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʩʪʨʫʢʪʫʨʥʽ ʛʝʥʠ, ʷʢʽ ʜʝʪʝʨʤʽʥʫʶʪʴ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ɻ6ʌ ʫ ʣʶʜʠʥʠ 
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ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʍ ʭʨʦʤʦʩʦʤʽ (Porter 1964 ʩ.28). ʃʦʢʫʩ ɻ6ʌ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʜʦʚʛʦʤʫ ʧʣʝʯʽ ʍ-ʭʨʦʤʦʩʦʤʠ ʤʽʞ ʣʦʢʫʩʘʤʠ ɻ6ʌ
ɸ
 ï ʛʝʤʦʬʽʣʽʷ ʽ ɻ6ʌ

ɽ
- 

ʜʘʣʴʪʦʥʽʟʤ (Pearson?1975). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʮʶ ʚ ʢʽʣʴʢʦʩʪʽ ʍ-ʭʨʦʤʦʩʦʤ ʚ 

ʢʣʽʪʠʥʠʭ ʯʦʣʦʚʽʢʽʚ ( ʦʜʥʘ ʍ-ʭʨʦʤʦʩʦʤʘ) ʽ ʞʽʥʦʢ (ʜʚʽ ʍ-ʭʨʦʤʦʩʦʤʠ), ʩʝʨʝʜʥʷ 

ʘʢʪʠʚʥʽʩʪʴ ɻ6ʌ ʫ ʥʠʭ ʻ ʦʜʥʘʢʦʚʦʶ. ʊʘʢʠʡ ʞʝ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʜʘʥʦʛʦ 

ʬʝʨʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʫ ʦʩʽʙ ʟ ʘʥʦʤʘʣʴʥʠʤ ʯʠʩʣʦʤ ʍ-ʭʨʦʤʦʩʦʤ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʯʦʣʦʚʽʢʽʚ ʟ ʩʠʥʜʨʦʤʦʤ ʂʣʷʡʥʬʝʣʴʪʝʨʘ (ʍʍʋ), ʘʙʦ ʫ ʞʽʥʦʢ ʧʨʠ 

ʪʨʠ- ʪʝʪʨʘ- ʽ ʧʝʥʪʘʩʦʤʽʾ (ʍʍʍ, ʍʍʍʍ, ʍʍʍʍʍ). ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ 

ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʛʽʧʦʪʝʟʘ, ʟʛʽʜʥʦ ʷʢʦʾ  ʚ ʙʫʜʴ-ʷʢʦʾ ʢʣʽʪʠʥʽ ʞʽʥʦʯʦʛʦ 

ʦʨʛʘʥʽʟʤʫ  ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʻ ʣʠʰʝ ʦʜʥʘ ʟ ʍ-ʭʨʦʤʦʩʦʤ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʫʩʧʘʜʢʦʚʘʥʘ  ʚʽʜ ʙʘʪʴʢʘ, ʘʙʦ ʚʽʜ ʤʘʪʝʨʽ. ɼʨʫʛʘ ʍ-ʭʨʦʤʦʩʦʤʘ ʻ ʥʝʘʢʪʠʚʥʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʞʽʥʦʢ, ʷʢʽ ʻ ʛʝʪʝʨʦʟʠʛʦʪʘʤʠ ʟʘ  ʛʝʥʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʽʟʦʬʝʨʤʝʥʪ ɻ6ʌ ʧʽʜʪʚʝʨʜʠʣʠ ʮʶ ʛʽʧʦʪʝʟʫ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚ ʢʫʣʴʪʫʨʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʢʘʥʠʥ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʞʽʥʦʢ ʟ ʛʝʥʦʪʠʧʦʤ ɻ6ʌ
ɸ
 

 ̔ɻ6ʌ
ʚ
, ʚʠʷʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ ʢʣʽʪʠʥʠ ʚʤʽʱʫʶʪʴ ʣʠʰʝ ʦʜʠʥ ʽʟ ʬʝʨʤʝʥʪʽʚ: ʘʙʦ 

ʬʝʨʤʝʥʪ ɸ, ʘʙʦ ʬʝʨʤʝʥʪ ɺ ʽ ʦʙʠʜʚʘ ʬʝʨʤʝʥʪʠ ʨʘʟʦʤ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ  ʚ 

ʞʦʜʥʦʤʫ ʟ ʢʣʦʥʽʚ ʢʣʽʪʠʥ. ʎʝʡ ʬʘʢʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʞʽʥʦʯʦʤʫ ʦʨʛʘʥʽʟʤʽ 

ʽʤʥʫʻ ʜʚʽ ʨʽʟʥʽ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ, ʦʜʥʘ ʟ ʥʠʭ ʩʠʥʪʝʟʫʻ ʬʝʨʤʝʥʪ ɸ, ʽʥʰʘ ï

ʬʝʨʤʝʥʪ ɺ. ɻʝʥʝʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ɻ6ʌ ʻ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤ 

ʙʘʛʘʪʴʤʘ ʘʣʝʣʷʤʠ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʚ ʧʘʨʽ ʍ-ʭʨʦʤʦʩʦʤ. ɯʟʦʬʝʨʤʝʥʪ ɻ6ʌ
ɸ 

 

ʚʽʜʨʽʟʥʽʻʪʴʩʷ ʚʽʜ ʩʧʦʨʽʜʥʝʥʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ, ʷʢʠʡ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʘʣʝʣʝʤ  

ɻ6ʌ
ʚ,  
ʪʠʤ, ʱʦ ʚ ʧʝʨʚʠʥʥʽʡ ʩʪʨʫʢʪʫʨʽ ʧʝʨʰʦʛʦ ʘʩʧʘʨʘʛʽʥ ʻ ʟʘʤʽʱʝʥʠʤ 

ʘʩʧʘʨʪʘʪʦʤ (). ɯʟʦʬʝʨʤʝʥʪ, ʷʢʠʡ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʘʣʝʣʝʤ ɻ6ʌ
ʚ
  ʻ ʥʝʟʤʽʥʝʥʠʤ, 

ʥʘʚʧʨʦʪʠ, ʘʣʝʣʴ ʥʠʡ ʡʦʤʫ ʛʝʥ  ɻ6ʌ
ɸ 
ʚʠʟʥʘʯʘʻ ʮʽʣʫ ʥʠʟʢʫ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ 

ʽʩʥʫʶʪʴ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʭ.  ʈʽʟʥʽ ʬʦʨʤʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʦʾ 

ʦʙʫʤʦʚʣʶʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʬʘʚʽʟʤʦʤ - ʯʫʪʣʠʚʽʩʪʶ ʭʚʦʨʠʭ ʜʦ ʩʠʥʪʝʪʠʯʥʠʭ 

ʧʨʦʪʠʤʘʣʷʨʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʥʠʢʥʝʥʥʶ ʛʝʤʦʣʽʪʠʯʥʦʾ ʘʥʝʤʽʾ, ʷʢʘ ʧʦʚô̫ ʟʘʥʘ 

ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʣʽʢʽʚ, ʘʥʝʤʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʭʨʦʥʽʯʥʦʾ ʥʝʩʬʝʨʦʮʠʪʘʨʥʦʾ 

ʛʝʤʦʣʽʪʠʯʥʦʾ ʘʥʝʤʽʾ. ʉʧʘʜʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ɻɻʌ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 
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ʧʦʨʫʰʝʥʥʷʤ ʨʦʟʫʤʦʚʦʾ ʚʽʜʩʪʘʣʽʩʪʶ, ʧʦʨʫʰʝʥʥʷʤ ʤʦʪʦʨʥʠʭ ʬʫʥʢʮʽʡ, 

ʢʫʩʘʥʥʷʤ ʛʫʙʽʚ ʽ ʧʘʣʴʮʽʚ ʪʘ ʽʥʰʝ. ʇʨʠ ʟʘʭʚʦʨʶʚʘʥʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʜʣʠʰʦʢ 

ʧʫʨʠʥʽʚ. 

ɯʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʫʪʦʩʦʤʥʠʤʠ ʛʝʥʘʤʠ ʽ ʤʘʶʪʴ ʤʦʥʦʤʝʨʥʫ 

ʩʪʨʫʢʪʫʨʫ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʬʝʨʤʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʘʜʝʥʽʣʘʪʢʽʥʘʟʘ (ɸʂ), 

ʘʜʝʥʦʟʽʥʜʝʟʘʤʽʥʘʟʘ(ɸɼɸ), ʛʣʶʢʦʫʨʦʥʽʜʘʟʘ (ɓ-ɻʣ, Ŭ-ɻʣ), ʛʘʣʘʢʪʦʢʽʥʘʟʘ (ɻʣʂ), 

ʤʘʥʦʟʦʬʦʩʬʘʪ-ʽʟʦʤʝʨʘʟʘ (ʄʌɯ), ʧʝʧʩʠʥʦʛʝʥ (ʇʩ),  ʧʝʧʪʠʜʘʟʘ ɸ,ɺ,ʉ,ɼ,ɽ, 

(ʇʜ.), ʫʨʠʜʽʥʢʽʥʘʟʘ (ʋʂ), Ŭ-ʃ-ʬʫʢʦʟʽʜʘʟʘ (Ŭ-ʌʫ) ʽ ʽʥʰʽ. ʉʠʥʪʝʟ ʜʘʥʦʾ ʛʨʫʧʠ 

ʽʟʦʬʝʨʤʝʥʪʽʚ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʦʜʥʽʻʶ, ʘʙʦ ʧʦʜʚʽʡʥʦʶ ʧʘʨʦʶ ʛʝʥʽʚ. ɺ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫʩʧʘʜʢʫʚʘʥʥʷ ʟʘ ʪʧʦʤ ʢʦʜʦʤʫʚʘʥʥʷ, ʨʽʜʰʝ ï ʧʦʚʥʝ 

ʜʦʤʽʥʫʚʘʥʥʷ, ʘʙʦ ʨʝʮʝʩʠʚʥʽʩʪʴ. ʇʨʦʩʪʘ ʤʦʥʦʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʬʝʨʤʝʥʪʽʚ 

ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʦʜʥʽʻʶ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʧʘʨʘʤʠ ʛʝʥʽʚ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ 

ʦʜʥʦʛʦ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ. ʎʽ ʣʘʥʮʶʛʠ ʥʝ ʫʪʚʦʨʶʶʪʴ ʛʠʙʨʠʜʥʠʾʭ 

ʤʦʣʝʢʫʣ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʯʝʪʚʝʨʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ.   

ɸʂ ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ ʩʠʥʪʝʟʫʻʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʜʚʦʭ ʛʝʥʽʚ ɸʂ
1
 ʽ ɸʂ

2
. ʋ 

ʛʝʪʝʨʦʟʠʛʦʪ ʧʨʠʩʫʪʥʽ ʦʙʠʜʚʘ ʚʘʨʽʘʥʪʠ ɸʂ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʢʦʜʦʤʽʥʘʥʪʥʠʤ 

ʪʠʧʦʤ  ʾʭ ʫʩʧʘʜʢʫʚʘʥʥʷ. ɸʂ ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʧʨʠ ʝʣʝʢʪʨʦʬʦʨʝʟʽ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 4-6 ʬʨʘʢʮʽʡ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʘʫʪʦʩʦʤʥʠʤ ʣʦʢʫʩʦʤ ɸʂ ( ʩ.29). ɸɼɸ ʧʨʠʩʫʪʥʷ 

ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʽʟʦʬʝʨʤʝʥʪʽʚ ɸɼɸ-1 ʽ ɸɼɸ-2, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʛʝʥʘʤʠ 

ɸɼɸ
1
 ʽ ɸɼɸ

2
 (ʩ.30). ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ɸɼɸ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʷʞʢʠʭ ʬʦʨʤ ʽʤʫʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɓ-ɻʣ3 ʢʦʜʫʻʪʴʩʷ ʜʚʦʤʘ 

ʣʦʢʫʩʘʤʠ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 3 ʽ 22. ɻʝʪʝʨʦʟʠʛʦʪʥʽ ʥʦʩʽʾ ʤʫʪʘʥʪʥʦʾ 

ʬʦʨʤʠ ɓ-ɻʣ3 ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚ ʩʝʯʽ ʽ ʚʦʣʦʩʩʷʭ. 

ʄʫʪʘʥʪʥʘ ʬʦʨʤʘ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ ʩʧʘʜʢʫʶʪʴʩʷ ʷʢ ʨʝʮʝʩʠʚʥʘ ʦʟʥʘʢʘ. ʋ 

ʭʚʦʨʠʭ ʟ ʩʠʥʜʨʦʤʦʤ ɻʦʣʴʜʙʝʨʛʘ ʧʦʨʷʜ ʟ ɻʄ1-ʛʘʥʛʣʽʦʟʠʜʦʟʦʤ ʚʽʜʟʥʘʯʝʥʘ 

ʥʝʜʦʩʪʘʪʥʽʦʩʪʴ ʽ ʟʘ ɓ-ɻʣ3. ʄʫʪʘʮʽʾ ʛʝʥʽʚ ɓ-ɻʣ3 ʟʥʠʞʫʶʪʴ ʩʠʥʪʝʟ ʽ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʛʣʽʢʦʟʘʤʽʥʛʣʽʢʘʥʽʚ, 
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ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʫʤʦʚʣʶʻ ʫʨʘʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, 

ʦʩʪʝʦʭʦʥʜʨʦʜʠʩʪʨʦʬʽʶ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ɻʣʂ ʫ ʣʶʜʠʥʠ  ʩʧʘʜʢʫʻʪʴʩʷ  

ɿʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʠʚʥʠʤ ʪʠʧʦʤ (ʩʶ30). ʇʨʠ ʛʠʙʨʠʜʽʟʘʮʽʾ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ 

Ăʣʶʜʠʥʘ ʭʤʠʰʘ³ ʭò  ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʪʨʫʢʪʫʨʥʠʡ ʛʝʥ ɻʣʂ ʣʶʜʠʥʠ 

ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʚ ʭʨʦʤʦʩʦʤʽ 17. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ 

ʬʝʨʤʝʥʪʫ ʧʨʠ ʙʣʠʟʴʢʦʩʧʦʨʽʜʥʝʥʠʭ ʙʨʘʢʘʭ, ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʷʢ ʶʚʝʥʠʣʴʥʘ 

ʢʘʪʘʨʘʢʪʘ. ʋ ʛʝʪʝʨʦʟʠʛʦʪ ʧʦ ʛʝʥʘʤ ɻʃʂ ʝʨʠʪʨʦʮʠʪʽʚ ʚʽʜʤʽʯʝʥʘ ʨʦʟʫʤʦʚʘ 

ʚʽʜʩʪʘʣʽʩʪʴ. ʄʌɯ ʣʶʜʠʥʠ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʛʝʥʘʤʠ, ʷʢʽ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ 

ʘʚʪʦʨʽʚ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ 7  ʽ 15 ʭʨʦʤʦʩʦʤʘʭ.  ɻʝʥʠ ʇʩ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ 6 ʧʘʨʽ 

ʭʨʦʤʦʩʦʤ. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ 2 ʛʝʪʝʨʦʛʝʥʥʽ ʟʦʥʠ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ 5 ʬʨʘʢʮʽʷʤʠ. ʌʨʘʢʮʽʷ 5 ï ʚʠʟʥʘʯʘʻ ʘʫʪʦʩʦʤʥʠʡ ʛʝʥ ʇʩ
ʘ, 
ʘ 

ʚʽʜʩʫʪʥʽʩʪʴ
 
ʾʾ ïʘʣʝʣʴʥʠʡ ʛʝʥ ʇʩ

ʚ
. ɻʝʥ ʇʩ

ʘ 
ʻ ʜʦʤʽʥʘʥʪʥʠʤ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʶ 

ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʇʉ ʧʦʚôʷʟʘʥʦ ʟ ʛʨʫʧʦʶ ʢʨʦʚʽ ʆ ʽ ʽʥʰʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʫ ʭʚʦʨʠʭ ʥʘ ʚʠʨʘʟʢʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ. ʄʝʪʦʜʦʤ 

ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʛʝʥʠ ʇʜ ɸ, ʇʜ ɺ, ʇʜ ʉ, ʇʜ ɼ, ʽ 

ʇʜ ɽ ʻ ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʚ ʭʨʦʤʦʩʦʤʘʭ 18, 12, 1, 19, ʽ 4. ɻʝʥ ʇʜ ɸ 

ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʙʽʦʭʽʤʽʯʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʜʝʣʝʮʽʾ 18-ʭʨʦʤʦʩʦʤʠ ʣʶʜʠʥʠ. 

ɺʠʷʚʣʝʥʦ ʪʨʠ ʚʘʨʽʘʥʪʠ ʋʂ, ʷʢʽ ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʫ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʘʣʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʜʥʽʻʶ ʬʨʘʢʮʽʻʶ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʝʥʘʤʠ 

ʋʂ
1
,ʋʂ

2
,ʋʂ

3
, ʷʢʽ ʫʪʚʦʨʶʶʪʴ  ʦʜʥʫ ʩʝʨʽʶ ʤʥʦʞʠʥʥʠʭ ʘʣʝʣʝʡ, ʣʦʢʘʣʽʟʦʚʘʥʠ ʥʘ 

1-ʡ ʧʘʨʽ  ʭʨʦʤʦʩʦʤ.  ɺ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʣʶʜʠʥʠ ʚʠʟʥʘʯʝʥʦ 6 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ ʬʨʘʢʮʽʡ Ŭ-ʃ-ʬʫʢʦʟʽʜʘʟʠ. ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ ʾʾ ʦʙʫʤʦʚʣʝʥʘ 

ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʟʘʣʠʰʢʽʚ ʩʽʘʣʦʚʦʾ ʢʠʩʣʦʪʠ. ʌʝʨʤʝʥʪ ʩʧʘʜʢʫʻʪʴʩʷ ʨʝʮʝʩʠʚʥʦ. 

ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ ʬʝʨʤʝʥʪʫ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 2 

ʘʫʪʦʩʦʤʥʠʭ ʛʝʥʽʚ Ŭ-ʬʫ
1
  ʽ Ŭ-ʬʫ

2
. ʋ ʛʝʪʝʨʦʟʠʛʦʪ ʛʽʙʨʠʜʥʠʭ ʬʝʨʤʝʥʪʽʚ ʥʝ 

ʚʠʟʥʘʯʝʥʦ, ʪʦʙʪʦ ʛʝʪʝʨʦʟʠʛʦʪʥʽʩʪʴ ʚʠʥʠʢʘʻ ʟʘ ʨʘʭʫʥʦʢ ʦʜʥʽʻʾ ʙʽʣʢʦʚʦʾ ʤʫʪʘʮʽʾ. 

ɯʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʯʝʪʚʝʨʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʦʜʥʽʻʶ ʧʘʨʦʶ ʘʫʪʦʩʦʤʥʠʭ ʛʝʥʽʚ. 
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 ɯʟʦʬʝʨʤʝʥʪʠ ʟ ʯʝʪʚʝʨʪʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʫ ʛʝʪʝʨʦʟʠʛʦʪ ʫʪʚʦʨʶʶʪʴ ʛʝʪʝʨʦ 

ʧʦʣʽʤʝʨʠ. ʎʝ ʛʽʙʨʠʜʥʽ ʬʝʨʤʝʥʪʠ.  ʂʽʣʴʢʽʩʪʴ ʾʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ 

ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʉʠʥʪʝʟ ʮʽʣʦʛʦ ʨʷʜʫ ʪʘʢʠʭ ʬʝʨʤʝʥʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ ʦʜʥʽʻʾ ʧʘʨʠ ʛʝʥʽʚ. ɼʦ ʪʘʢʠʭ ʬʝʨʤʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ɻʣʌʊ; ʃɻʃ; 

ɻʣʈ; ɻʌɯ; ʂʘ; ʂʌ; ʇʦ ɸ ʽ ɼ; ʇʅʌ; 3-ʌɻʄ; ʌɻɼ; ʎɼ; ʑʌ ʧʣʘʮʝʥʪʠ ʽ ʽʥʰʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʘʜʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʦ ɻʣʝʪ ʫ ʣʶʜʠʥʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʛʘʣʘʢʪʦʟʝʤʽʻʶ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʞʝ ʚ ʧʝʨʰʽ ʪʠʞʥʽ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ. 

ʅʘʜʣʠʰʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʛʘʣʘʢʪʦʟʠ ʚʠʢʣʠʢʘʻ ʚʘʞʢʽ ʨʦʟʣʘʜʠ ʫ ʬʫʥʢʮʽʾ 

ʧʝʯʽʥʢʠ , ʜʠʩʧʝʧʩʽʶ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʦʤʠ. ʏʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻ ʤʦʩʪʽ ï 1 

ʚʠʧʘʜʦʢ ʥʘ 1000 ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʟʘ ɻʣʌʊ ʧʦʚô̫ ʟʘʥʘ ʟ 

ʨʝʮʝʩʠʚʥʦʶ ʤʫʪʘʮʽʻʶ ʚ 2-ʡ ʘʙʦ ʚ 3-ʡ ʧʘʨʽ ʭʨʦʤʦʩʦʤ. (33Sun77) ɺ ʘʥʘʣʦʛʽʯʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʠ ʢʘʨʽʦʪʠʧʫʚʘʥʥʽ ʩʫʙʢʣʦʥʘ, ʷʢʠʡ ʚʪʨʘʪʠʚ ʘʢʪʠʚʥʽʩʪʴ ɻʣʌʊ, 

ʚʩʪʘʥʦʚʣʝʥʘ ʪʨʘʥʩ ʣʦʢʘʮʽʷ ʢʦʨʦʪʢʦʛʦ ʧʣʝʯʘ  2-ʾ ʭʨʦʤʦʩʦʤʠ ʣʶʜʠʥʠ ʥʘ ʜʦʚʛʝ 

ʧʣʝʯʝ  ʭʨʦʤʦʩʦʤʠ 4 ʢʠʪʘʡʩʴʢʦʛʦ ʭʦʤô̫ ʯʢʘ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʽʜʥʝʩʪʠ ɻʣʌʊ ʜʦ 

ʮʝʥʪʨʦʤʝʨʥʦʛʦ ʨʘʡʦʥʫ ʭʨʦʤʦʩʦʤʠ 2 ʣʶʜʠʥʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʦʤʽʥʘʥʪʥʠʡ 

ʛʝʥ ʜʝʪʝʨʤʽʥʫʻ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ɻʣʌʊ, ʘ ʨʝʮʝʩʠʚʥʠʡ ï ʥʠʟʴʢʫ. 

ɼʚʘ ʽʟʦʬʝʨʤʝʥʪʠ ʃɻʃ ʚʠʷʚʣʝʥʽ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʣʶʜʠʥʠ. ʉʽʤʝʡʥʠʡ ʽ 

ʧʦʧʫʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʫ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʜʚʦʤʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤʠ  ʘʫʪʦʩʦʤʥʠʤʠ ʛʝʥʘʤʠ ʛʝʥʘʤʠ ʃɻʃ
1
 ʽ 

ʃɻʃ
2
.  ʋ ʛʝʪʝʨʦʟʠʛʦʪ ʚʠʟʥʘʯʝʥʦ ʟ ʬʨʘʢʮʽʾ ʬʝʨʤʝʥʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ 

ʧʨʦ ʜʠʤʝʨʥʫ ʯʝʪʚʝʨʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʃɻʃ. 

ɻʣʈ ʚʠʷʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ 1 ï 2 ʬʨʘʢʮʽʡ ʧʨʠ ʝʣʝʢʪʨʦʬʦʨʝʟʽ ʛʝʤʦʣʽʟ ʘʪʘ 

ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ. ʎʽ ʬʨʘʢʮʽʾ ʢʦʥʪʨʦʣʶʶʪʴʩʷ 2 ʢʦʜʦʤʽʥʘʥʪʥʠʤʠ 

ʘʫʪʦʩʦʤʥʠʤʠ ʛʝʥʘʤʠ, ʷʢʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ 8 ʧʘʨʽ ʭʨʦʤʦʩʦʤ. ɸʢʪʠʚʥʽʩʪʴ ɻʣʈ 

ʧʽʜʚʠʱʝʥʘ ʫ ʦʩʽʙ ʟ ʜʝʬʽʮʠʪʦʤ ɻ6ʌ. 

ɻʌɯ ʚʠʟʥʘʯʝʥʘ ʫ ʣʶʜʠʥʠ ʫ ʚʠʛʣʷʜʽ 8 ʬʝʥʦʪʠʧʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʪʨʽ, ʷʢ 

ʧʦʢʘʟʘʚ ʩʽʤʝʡʥʠʡ ʘʥʘʣʽʟ, ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʩʝʨʽʻʶ ʤʥʦʞʠʥʥʠʭ ʘʫʪʦʩʦʤʥʠʭ 

ʘʣʝʣʝʡ. ɿʘ ʜʘʥʠʤʠ Ritter (1974) ʣʦʢʫʩ ɻʌɯ ʻ ʟʯʝʧʣʝʥʠʤ ʟ ʣʦʢʫʩʦʤ ʛʨʫʧ ʢʨʦʚʽ 

ʩʠʩʪʝʤʠ ɸɺʆ ʽ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ 19 ʧʘʨʽ ʭʨʦʤʦʩʦʤ. 
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ɿʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʂʘ ʫ ʣʶʜʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʫʪʘʮʽʻʶ ʚ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʛʝʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ 4 ʟʦʥʠ, ʷʢʽ ʤʘʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʂʌ ï ɸ; ɺ; ʉ; 

ɼ. ɿʦʥʘ ʉ ʻ ʩʧʝʮʠʬʽʯʥʦʶ ʜʣʷ ʧʣʘʮʝʥʪʠ, ʟʦʥʠ ɸ, ɺ. ɼ ïʜʣʷ ʥʠʨʦʢ; ʟʦʥʠ  ɺ ʽ ɼ  - 

ʜʣʷ ʧʝʯʽʥʢʠ, ʩʝʨʮʷ, ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʽʚ. ʂʦʤʧʦʥʝʥʪ ɸ ʚʤʽʱʫʻ ʩʽʘʣʦʚʫ ʢʠʩʣʦʪʫ. 

ɻʝʥ ʝʨʠʪʨʦʮʠʪʘʨʥʦʾ ʂʌ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʭʨʦʤʦʩʦʤʽ 2. 

ɿ-ʌɻʄ ʤô̫ ʟʽʚ ʣʶʜʠʥʠ ʤʘʻ ʥʠʟʴʢʫ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʫ ʨʫʭʦʤʽʩʪʴ ʽ 

ʟʘʟʥʘʯʝʥʘ ʷʢ ʪʠʧ ʄ. ʋ ʤʦʟʢʫ, ʧʝʯʽʥʮʽ, ʥʠʨʢʘʭ ʪʘ ʝʨʠʪʨʦʮʠʪʘʭ ʚʠʟʥʘʯʝʥʽ 

ʰʚʠʜʢʽ ʬʨʘʢʮʽʾ ʬʝʨʤʝʥʪʫ, ʪʠʧ ï ɺ. ɺʚʘʞʘʶʪʴ, ʱʦ ʢʦʥʪʨʦʣʴ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʽʚ 

ʄ ʽ ɺ ʟʜʽʡʩʥʶʶʪʴ ʜʚʘ ʥʝʘʣʝʣʴʥʠʭ ʛʝʥʘ. ʏʘʩʪʢʦʚʠʡ ʩʽʤʝʡʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʘʫʪʦʩʦʤʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʠʥʪʝʟʫ ʌɻʄ 

ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ. 

ʌɻɼ ï ʚʠʷʚʣʝʥʘ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʣʶʜʠʥʠ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ 

ʬʨʘʢʮʽʡ ɸ, ɺ, ʉ, ɼ ʽ ɽ.  ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʽʤʝʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʩʠʥʪʝʟ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʢʦʥʪ ʨʦʣʝʤ ʮʽʣʦʾ ʩʝʨʽʾ ʤʥʦʞʠʥʥʠʭ 

ʘʫʪʦʣʩʦʤʥʠʭ ʘʣʝʣʝʡ ʌɻɼ
ʘ
  ʌɻɼ

ʚ
  ʌɻɼ

ʩ
  ʌɻɼʝ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 1-ʡ ʧʘʨʽ 

ʭʨʦʤʦʩʦʤ. 

ɯʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʢʽʣʴʢʦʤʘ ʧʘʨʘʤʠ ʥʝʘʣʝʣʴʥʠʭ ʛʝʥʽʚ 

ɼʦ ʜʘʥʠʭ ʬʝʨʤʝʥʪʽʚ ʥʘʣʝʞʘʪʴ ʬʝʨʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʤʦʥʦʤʝʨʥʫ 

ʩʪʨʫʢʪʫʨʫ ( Ŭ-ɸʤ, ɼʌ, ɻʫ, ʂɸ, ʌɻʂ, ʌʄ), ʽ ʬʝʨʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʯʝʪʚʝʨʪʠʯʥʫ 

ʩʪʨʫʢʪʫʨʫ (ɸɼɻ, ʌɼɸ, ʃɼɻ, ʌʇɻ ïʤʘʶʪʴ ʛʽʙʨʠʜʥʽ ʤʦʣʝʢʫʣʠ ʽ ɸʉʊ, ɸʣʊ, 

ʀɼɻ, ʄɼɻ-ʅɸɼ,-ʟʘʣʝʞʥʘ, ʄɼɻ-ʅɸɼ ʥʝʟʘʣʝʞʥʘ, ʇʆɼ ï ʥʝ ʫʪʚʦʨʶʶʪʴ 

ʛʽʙʨʠʜʥʠʭ ʤʦʣʝʢʫʣ). 

Ŭ-ɸʤ ʽʩʥʫʻ ʫ ʜʚʦʭ ʬʦʨʤʘʭ ɸʄ- ʩʣʠʥʥʦʾ ʟʘʣʦʟʠ (ɸʄ-1) ʽ ɸʄ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ (ɸʄ-.2). ʂʦʞʥʘ ʟ ʥʠʭ ʧʨʠ ʝʣʝʢʪʨʦʬʦʨʝʟʽ ʤʘʻ 5 ï 6 

ʬʨʘʢʮʽʡ. ʉʪʨʫʢʪʫʨʫ ʜʚʦʭ ʬʦʨʤ ʚʠʟʥʘʯʘʶʪʴ ʜʚʽ ʧʘʨʠ ʥʝʘʣʝʣʴʥʠʭ ʘʫʪʦʩʦʤʥʠʭ 

ʛʝʥʽʚ ɸʄ
1
 ɸʄ

2
, ʷʢʽ ʩʧʘʜʢʫʶʪʴʩʷ ʟʯʝʧʣʝʥʦ. ɺʦʥʠ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ 1-ʡ ʧʘʨʽ 

ʭʨʦʤʦʩʦʤ ʣʶʜʠʥʠ. 
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ɼʌ (ʅɸɼʌ - ʟʘʣʝʞʥʘ) ʻ ʬʝʨʤʝʥʪʦʤ ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ ʽ ʤʘʻ ʜʚʽ 

ʬʦʨʤʠ ï ʰʚʠʜʢʦ-ʤʽʛʨʫʶʯʘ ʽ ʧʦʚʽʣʴʥʦ-ʤʽʛʨʫʶʯʘ. ʉʪʨʫʢʪʫʨʥʽ ʛʝʥʠ ɼʌ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʟ ʘʫʪʦʩʦʤʥʠʭ  ʧʘʨ ʭʨʦʤʦʩʦʤ. 

ɻʫ  ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʣʶʜʠʥʠ ʚʠʟʥʘʯʝʥʽ ʫ ʚʠʛʣʷʜʽ 7 ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ 

ʬʨʘʢʮʽʡ: ɸ, ɺ, ʉ, ɼ, ɽ, ʌ, ɻ.  ɺ ʝʨʠʪʨʦʮʠʪʘʭ ʚʽʜʩʫʪʥʽʤʠ ʻ ʬʨʘʢʮʽʾ ʉ ʽ ɻ, ʫ 

ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʽʚ ï ʉ, ɼ, ʽ ɻ; ʧʝʯʽʥʢʘ ʤʘʻ ʬʨʘʢʮʽʾ ʉ,ɽ,ʌ; ʩʝʣʝʟʽʥʢʘ ï ʉ ʽ ɽ. 

ʌʨʘʢʮʽʾ ʤʘʶʪʴ ʨʽʟʥʫ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ: ʫ ɸ, ɺ, ɼ ʢʦʤʧʦʥʝʥʪʽʚ ʚʦʥʘ ʩʢʣʘʜʘʻ 

31 000 ʫ ʦʩʪʘʥʥʽʭ ï 25 000. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʻ 

ʧʨʦʜʫʢʪʘʤʠ ʨʽʟʥʠʭ ʛʝʥʽʚ. 

ʂɸ ʽʩʥʫʻ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʬʦʨʤ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʽ ʽʤʫʥʦʣʦʛʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. ʄʽʥʣʠʚʽʩʪʴ ʜʚʦʭ 

ʬʦʨʤ ʚʢʘʟʫʻ ʥʘ ʽʩʥʫʚʘʥʥʷ ʜʚʦʭ ʥʝʘʣʝʣʴʥʠʭ ʛʝʥʽʚ ʂɸ ɺ ʽ ʂɸ ʉ, ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴ ʾʭ ʩʠʥʪʝʟ. ɯʟ ʪʢʘʥʠʥ ʪʚʘʨʠʥ ʚʠʜʽʣʝʥʦ 7 ʽʟʦʬʝʨʤʝʥʪʽʚ ʂɸ, ʷʢʽ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʪʠʧʫ ɺ ʽ ʉ. ɸʢʪʠʚʥʽʩʪʴ ʂɸ ʉ ʟ ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ ʫ 4 ʨʘʟʠ 

ʚʠʱʝ ʥʽʞ ʘʢʪʠʚʥʽʩʪʴ ʂɸ ɺ. ʇʦʧʫʣʷʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ 

ʥʦʚʽ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ, ʟʦʢʨʝʤʘ ʜʣʷ ʣʦʢʫʩʫ ʂɸ ï ʂɸ ɺ-9 ʽ ʂɸ ʉ-4 

ʷʢʠʡ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʫ ɯʥʜʽʾ. 

ʌɻʂ ʣʶʜʠʥʠ ʚʠʟʥʘʯʝʥʦ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤʽ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʬʦʨʤ 

ʌɻʂ ɸ ʽ ʌɻʂ ɺ. ʇʝʨʰʘ ï ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʝʨʠʪʨʦʮʠʪʘʭ, ʧʝʯʽʥʮʽ, ʥʠʨʢʘʭ ʽ ʽʥʰʠʭ 

ʦʨʛʘʥʘʭ, ʜʨʫʛʘ ï ʚ ʪʢʘʥʠʥʽ ʩʝʤʝʥʥʠʢʦʚ . ʉʪʨʫʢʪʫʨʥʠʡ ʛʝʥ ʌɻʂ ɸ ʣʦʢʘʣʽʟʦʚʘʥʦ 

ʚ ʍ-ʭʨʦʤʦʩʦʤʽ; ʌɻʂ ɺ ï ʚ ʘʫʪʦʩʦʤʽ. ʎʠʪʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʨʘʥʩ ʣʦʢʘʮʽʡ 

ʜʦʚʛʦʛʦ ʧʣʝʯʘ ʍ-ʭʨʦʤʦʩʦʤʠ ʥʘ ʘʫʪʦʩʦʤʫ 14, ʜʘʚ ʧʽʜʩʪʘʚʫ ʜʣʷ ʟʘʢʣʶʯʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʣʦʢʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʥʦʛʦ ʛʝʥʫ ʌɻʂ
ʘ  
ʥʘ ʜʦʚʛʦʤʫ ʣʝʯʽ ʍ-ʭʨʦʤʦʩʦʤʠ. 

ʌɻʄ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 7 ï 9 ʢʦʤʧʦʥʝʥʪʽʚ (ɸ, 

ɸ, ɺ, ʉ, ɼ, ɽ, ʌ, ɻ, ʀ, ʁ). ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʬʝʥʦʪʠʧʽʚ ʬʝʨʤʝʥʪʫ. ʌʝʨʤʝʥʪ ʌɻʄ- 

1 ʤʘʻ ʟʦʥʠ ɸ ʽ ʉ; ʌɻʄ -2 ʤʘʻ ʟʦʥʠ ɺ ʽ ɼ. ʌɻʄ 2-1 ʤʘʻ ʟʦʥʠ ɸ, ɺ, ʉ, ɼ. 

ɯʟʦʬʝʨʤʝʥʪʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʤʘʶʪʴ ʛʽʙʨʠʜʥʽ ʬʦʨʤʠ. 

ɸɼɻ ʧʝʯʽʥʢʠ ʣʶʜʠʥʠ ʚʠʷʚʣʝʥʘ ʫ 6 ʚʘʨʽʘʥʪʘʭ, ʷʢʽ ʫʪʚʦʨʝʥʽ 

ʢʦʤʙʽʥʘʮʽʷʤʠ ʽʟ ʪʨʴʦʭ ʦʜʠʥʠʮʴ: ɸ, ɺ, ɺ
1
. ʆʩʢʽʣʴʢʠ ʬʦʨʤʘ ɺ

1 
ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ 
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ʫ ʬʦʨʤʫ
 
ɺ,

 
ʪʦ ʧʦʩʪʫʣʶʻʪʴʩʷ ʽʩʥʫʚʘʥʥʷ ʜʚʦʭ ʥʝʘʣʝʣʴʥʠʭ ʛʝʥʽʚ ɸɼɻ

1
 ɸɼɻ

2
, ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ ʜʘʥʠʭ ʬʝʨʤʝʥʪʽʚ.  

ɸʣɼ  ʽʩʥʫʻ ʚ ʪʢʘʥʠʥʘʭ ʫ ʚʠʛʣʷʜʽ ʽʟʦʬʝʨʤʝʥʪʽʚ ɸ, ɺ, ʽ ʉ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʫʙʦʜʠʥʠʮʴ Ŭ, ɓ ʽ ʩ, ʷʢʽ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʛʽʙʨʠʜʥʽ 

ʩʧʦʣʫʯʝʥʥʷ ʘʙʦ ʩʝʨʽʾ ʛʽʙʨʠʜʥʠʭ ʽʟʦʬʝʨʤʝʥʪʽʚ. ɯʩʥʫʻ ʧʦʛʣʷʜ, ʱʦ ʩʪʨʫʢʪʫʨʫ ʮʠʭ 

ʩʫʙʦʜʠʥʠʮʴ ʚʠʟʥʘʯʘʶʪʴ ʪʨʠ ʥʝʘʣʝʣʴʥʠʭ ʛʝʥʠ. ɺʩʽ ɸʣɼ ʣʶʜʠʥʠ ʻ 

ʪʝʪʨʘʤʝʪʨʘʤʠ. 

ʃɼɻ ʻ ʪʝʪʨʘʤʝʪʨʦʤ , ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 ʽʟʦʬʝʨʤʝʥʪʽʚ, ʷʢʽ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ,  ʫʪʚʦʨʝʥʽ ʽʟ ʩʧʦʣʫʯʝʥʴ ʧʦʣʽ ʧʝʧʪʠʜʽʚ ʜʚʦʭ ʪʠʧʽʚ ʩʫʙʦʜʠʥʠʮʴ ï ɸ (ʘʙʦ 

ʄ) ʽ ɺ (ʘʙʦ ʅ). ʎʽ ʜʚʘ ʚʠʜʠ ʩʫʙʦʜʠʥʠʮʴ  ʦʙôʻʜʥʫʶʪʴʩʷ ʧʦ 4  ʚ ʨʽʟʥʠʭ 

ʢʦʤʙʽʥʘʮʽʷʭ ʽ ʫʪʚʦʨʶʶʪʴ 5 ʽʟʦʬʝʨʤʝʥʪʽʚ: ʃɼɻ; ʃɼɻ 1;ɸ0ɺ4; ʃɼɻ-2; - ɸ1ɺ3; 

ʃɼɻ3 ïɸ2ɺ2; ʃɼɻ-4 ɸ3ɺ1; ʃɼɻ-5 -  ɸ4ɺ0. ʉʧʽʚʚʽʜʥʦʰʝʥʥʽ ʮʠʭ ʽʟʦʬʝʨʤʝʥʪʽʚ ʫ 

ʪʢʘʥʠʥʘʭ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʛʝʥʽʚ, 

ʷʢ̔ ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ ʜʘʥʠʭ ʬʝʨʤʝʥʪʽʚ. ɺʠʙʽʨʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʛʝʥʽʚ 

ʃɼɻ ʚʠʟʥʘʯʝʥʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʮʠʪʦʧʣʘʟʤʠ, ʥʘ ʷʢʠʡ ʚʧʣʠʚʘʶʪʴ ʛʝʥʠ, ʷʢʠ 

ʨʝʛʫʣʶʶʪʴ ʩʠʥʪʝʟ ʩʫʙʦʜʠʥʠʮʴ.ʊʦʤʫ ʩʧʝʢʪʨ ʽʟʦʬʝʨʤʝʥʪʽʚ  ʃɼɻ ʚ ʢʦʞʥʠʡ 

ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʦʙʫʤʦʚʣʝʥʠʤ ʨʽʚʥʦʚʘʛʦʶ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʩʠʥʪʝʟʫ ʽ ʨʦʟʧʘʜʫ. 

ʆʩʢʽʣʴʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʢʣʽʪʠʥʥʦʾ ʜʠʬʝʨʝʥʮʽʨʦʚʢʠ ʟʤʽʥʶʻʪʴʩʷ, 

ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʚʠʜʘʣʝʥʥʷ ʽʟʦʬʝʨʤʝʥʪʽʚ, ʚ ʷʢʠʭ ʢʣʽʪʠʥʘ ʥʝ ʤʘʻ ʚʞʝ 

ʧʦʪʨʝʙʠ. 

ʌʇɻ ʫʪʚʦʨʶʻ ʪʨʠ ʽʟʦʬʝʨʤʝʥʪʠ . ʟʘ ʽʤʫʥʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʬʝʨʤʝʥʪʠ 1 ʽ 3 ʚʽʜʨʽʟʥʷʶʪʴʩ.̫ ɯʟʦʬʝʨʤʝʥʪ 2 ʻ ʛʽʙʨʠʜʥʠʤ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʝʨʤ 

ʝʥʪʽʚ 1 ʽ 3. ʉʠʥʪʝʟ ʬʝʨʤʝʥʪʫ ʢʦʜʫʻʪʴʩʷ ʜʚʦʤʘ ʥʝʘʣʝʣʴʥʠʤʠ ʛʝʥʘʤʠ. 

ɯʟʦʬʝʨʤʝʥʪʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʥʝ ʫʪʚʦʨʶʶʪʴ ʛʽʙʨʠʜʥʽ 

ʬʦʨʤʠ.  

ɸʉʊ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʫ ʜʚʦʭ ʬʦʨʤʘʭ ï ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ (m- 

ɸʩʊ) ʽ ʨʦʟʯʠʥʥʦʾ (s-ɸʩʊ). ʇʝʨʰʫ ʬʦʨʤʫ ʢʦʥʪʨʦʣʶʻ ʘʫʪʦʩʦʤʥʠʡ ʛʝʥ ɸʉʊ-1, 

ʷʢʠʡ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ 10-ʡ ʧʘʨʽ ʭʨʦʤʦʩʦʤ ʣʶʜʠʥʠ, ʜʨʫʛʫ  -ɸʉʊ-2. 
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ʄɼɻ-ʅɸɼ-ʟʘʣʝʞʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ  (m-ʄɼɻ) ʽ 

ʮʠʪʦʧʣʘʟʤʽ ( ʨʦʟʯʠʥʥʘs-ʄɼɻ). ɼʘʥʽ ʬʦʨʤʠ ʬʝʨʤʝʥʪʫ ʤʘʾʪʴ ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ 

ʢʦʞʥʘ ʟ ʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʩʫʙʦʜʠʥʠʮʴ. ɿʛʽʜʥʦ ʩʪʨʫʢʪʫʨʥʠʤ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʽʜʤʽʥʥʦʩʪʷʤ ʚʠʟʥʘʯʝʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʦʜʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ  

ʛʝʥʫ  ʬʝʨʤʝʥʪʫ ʥʘ 2-ʡ ʭʨʦʤʦʩʦʤʽ (ʄɼɻ-1), ʽʥʰʦʛʦ ï ʥʘ 7-ʡ ʭʨʦʤʦʩʦʤʽ 

ʣʶʜʠʥʠ ʄɼɻ-2). 

ʄɼɻ-ʅɸɼʌ-ʟʘʣʝʞʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ  (m-ʬʦʨʤʘ) ʽ 

ʮʠʪʦʧʣʘʟʤʽ ( ʨʦʟʯʠʥʥʘ s ʬʦʨʤʘ). ɼʘʥʽ ʬʦʨʤʠ ʬʝʨʤʝʥʪʫ ʪʘʢʦʞ ʤʘʶʪʴ ʨʽʟʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʢʦʞʥʘ ʟ ʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʩʫʙʦʜʠʥʠʮʴ.  ɻʝʥʝʪʠʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ. 

ʇʆɼ ʽʩʥʫʻ ʚ ʜʚʦʭ ʬʦʨʤʘʭ ï ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ (m-ʬʦʨʤʘ) ʽ ʨʦʟʯʠʥʥʦʾ ( 

ʨʦʟʯʠʥʥʘ s ʬʦʨʤʘ). ʉʠʥʪʝʟ ʾʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ 

ʘʫʪʦʩʦʤʥʠʭ ʛʝʥʽʚ, ʷʢʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ 21-ʡ ʧʘʨʽ ʭʨʦʤʦʩʦʤ (ʣʦʢʫʩ ʇʆɼ-1) ʽ ʚ 6-

ʡ ʧʘʨʽ ʭʨʦʤʦʩʦʤ ( ʣʦʢʫʩ ʇʆɼ-2).  ɻʝʥʝʪʠʯʥʽ ʜʘʥʥʽ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ 

ʙʽʦʭʽʤʽʯʥʠʤʠ s-ʇʆɼ ʻ  ʟʘ ʯʝʪʚʝʨʪʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʻ ʜʠʤʝʨʦʤ; m-ʇʆɼ ʻ 

ʪʝʪʨʘʤʝʪʨʦʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʤʽʩʪʦʤ ʨʦʟ ʧʦʣʦʞʝʥʥʷ ʫʩʽ ʛʝʥʠ ʽʟʦʬʝʨʤʝʥʪʽʚ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʜʦ ʧʝʨʰʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʛʝʥʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʩʪʘʪʝʚʠʭ ʭʨʦʤʦʩʦʤʘʭ, ʜʦ ʜʨʫʛʦʾ ʛʨʫʧʠ, - ʷʢʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʘʫʪʦʩʦʤʘʭ. ɿʘ 

ʭʘʨʘʢʪʝʨʦʤ ʫʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʠ ʽʟʦʬʝʨʤʝʥʪʽʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʦʤʽʥʘʥʪʥʽ, 

ʨʝʮʝʩʠʚʥʽ ʽ ʢʦʜʦʤʽʥʘʥʪʥʽ. ɺʩʝ ʮʝ ʜʦʟʚʦʣʷʻ ʤʘʪʠ ʫʷʚʫ ʧʨʦ ʭʨʦʤʦʩʦʤʥʫ 

ʣʦʢʘʣʽʟʘʮʽʶ ʘʣʝʣʝʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʠʥʪʝʟ ʮʠʭ ʬʝʨʤʝʥʪʽʚ, ʧʦʙʫʜʫʚʘʪʠ 

ʭʨʦʤʦʩʦʤʥʽ ʢʘʨʪʠ  ʽʟʦʬʝʨʤʝʥʪʽʚ ʽ ʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʽʜʥʦʩʥʦ 

ʤʦʞʣʠʚʦʾ ʜʽʾ ʮʠʭ ʛʝʥʽʚ ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʣʶʜʝʡ. ʎʝ ʦʩʦʙʣʠʚʦ ʻ ʚʘʞʣʠʚʠʤ ʫ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʩʧʦʨʽʜʥʝʥʘ ʧʦʧʫʣʷʮʽʷ ʚʤʽʱʫʻ ʛʝʥʠ, ʷʢʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʅʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʧʨʦ ʜʽʶ ʛʝʥʽʚ, ʷʢʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ 

ʫʩʧʘʜʢʫʚʘʥʥʷʤ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ 

ʬʝʨʤʝʥʪʽʚ, ʧʦʰʠʨʝʥʝ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. ʎʝ 
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ʜʦʟʚʦʣʠʪʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʫʥʠʢʥʫʪʠ ʮʽʣʦʾ ʥʠʟʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʨʘʥʽʰʝ 

ʚʚʘʞʘʣʠʩʴ ʥʝʚʠʣʽʢʦʚʥʠʤʠ. 

ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʽ ʨʦʣʴ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʘʫʪʦ- ʽ ʘʣʦʛʝʥʥʠʭ ʽʤʫʥʥʠʭ ʧʨʦʮʝʩʘʭ 

                              ɸʥʪʠʛʝʥʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʽʟʦʬʝʨʤʝʥʪʽʚ  

 ʉʢʣʘʜʥʫ ʘʥʪʠʛʝʥʥʫ ʩʪʨʫʢʪʫʨʫ ʽʟʦʬʝʨʤʝʥʪʽʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʟ ʧʦʟʠʮʽʡ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʫʯʘʩʪʽ ʚ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʟʦʢʨʝʤʘ ʧʨʠ ʙʘʛʘʪʴʦʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʬʝʨʤʝʥʪʽʚ: ʽʥʜʠʚʽʜʫʘʣʴʥʘ, ʦʨʛʘʥʥʘ (ʪʢʘʥʠʥʥʘ), ʦʨʛʘʥʝʣʷʨʥʘ, ʛʨʫʧʦʚʘ ʽ ʚʠʜʦʚʘ. 

ɺʠʨʘʞʝʥʘ ʽʤʫʥʦʛʝʥʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʽ ʾʭ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʛʝʪʝʨʦ ʩʠʩʪʝʤʽ 

ʦʙʫʤʦʚʣʝʥʘ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʤʠ ʘʥʪʠʛʝʥʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ. ɿ ʥʘʷʚʥʽʩʪʶ 

ʦʨʛʘʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʧʦʚôʷʟʘʥʘ ʾʭ ʧʦʪʝʥʮʽʘʣʴʥʘ 

ʘʫʪʦʽʤʫʥʥʦʛʝʥʥʽʩʪʴ ʽ ʘʫʪʦ-ʽʤʫʥʦʘʥʪʠʪʽʣʦʧʨʦʜʫʢʮʽʷ. ʇʨʦʤʽʞʥʠʡ ʩʪʘʥ ʤʽʞ 

ʚʢʨʘʡ ʧʨʦʪʠʣʝʞʥʠʤʠ ʩʪʫʧʝʥʷʤʠ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʤʘʶʪʴ ʬʝʨʤʝʥʪʠ ʽ ʾʭ 

ʽʟʦʬʝʨʤʝʥʪʠ ʚ ʘʣʦʩʠʩʪʝʤʽ, ʟʦʢʨʝʤʘ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʽʟʦʬʝʨʤʝʥʪʽʚ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ  ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʟ ʪʦʯʢʠ ʟʦʨʫ  ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ ʥʘ 

ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʧʘʪʦʛʝʥʝʟʫ.  

ʏʠʩʣʦ ʘʥʪʠʛʝʥʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʬʝʨʤʝʥʪʽʚ ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ  

ʾʭ ʙʽʦʭʽʤʽʯʥʠʭ ʨʽʟʥʦʚʠʜʽʚ.  ʎʽʣʠʡ ʨʷʜ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʤʦʣʝʢʫʣʘʤʠ ʽʜʝʥʪʠʯʥʠʤʠ ʚ ʘʥʪʠʛʝʥʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ,  ʤʘʻ ʙʽʦʭʽʤʽʯʥʽ ʽʟ 

ʦʬʦʨʤʠ. ʅʘʧʨʠʢʣʘʜ, ʽʜʝʥʪʠʯʥʽ ʟʘ ʩʚʦʾʤʠ ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʤʽʥʦʨʥʠʡ ʽ ʛʦʣʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪʠ ʈʅɸ ʩʝʤʝʥʥʠʭ ʧʫʟʠʨʢʽʚ ʙʠʢʘ. ʉʽʤʝʥʥʘ 

ʨʽʜʠʥʘ ʣʶʜʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ ʬʨʘʢʮʽʡ ʇʩ, ʷʢʽ ʻ 

ʽʜʝʥʪʠʯʥʠʤʠ ʚ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʬʝʨʤʝʥʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʣʝʢʫʣ ʟ ʨʽʟʥʦʶ ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʤʦʞʥʘ 

ʛʦʚʦʨʠʪʠ  ʧʨʦ ʽʤʫʥʦʣʦʛʽʯʥʽ ʽʟʦʬʦʨʤʠ ʬʝʨʤʝʥʪʫ. ʊʘʢ, ʇʩ ʰʣʫʥʢʘ ʣʶʜʠʥʠ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʚʘ ʽʤʫʥʦʽʟʦʬʝʨʤʝʥʪʘ. ɼʝʷʢʽ ʽʟʦʬʝʨʤʝʥʪʠ ʤʦʞʫʪʴ ʥʝ 

ʤʘʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʣʠʰʘʶʪʴʩʷ ʽʥʪʘʢʪʥʠʤʠ ʫ ʘʥʪʠʛʝʥʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ. ʇʨʠʯʠʥʦʶ ʜʘʥʦʛʦ ʬʘʢʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʤʫʪʘʮʽʾ, ʷʢʽ ʚʨʘʟʠʣʠ ʪʽʣʴʢʠ 
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ʢʘʪʘʣʽʪʠʯʥʠʡ ʮʝʥʪʨ, ʥʘʧʨʠʢʣʘʜ ʇʩ ʚ ʧʫʭʣʠʥʘʭ ʣʶʜʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʦʩʥʦʚʥʠʤ 

ʟʘʢʦʥʘʤ ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʘ ʩʘʤʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ, ʘʥʪʠʛʝʥʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽ ʘʥʪʠʛʝʥʥʘ ʚʨʘʟʣʠʚʽʩʪʴ 

ʦʙʫʤʦʚʣʝʥʽ ʘʥʪʠʛʝʥʥʠʤ ʮʝʥʪʨʦʤ ʙʽʣʢʦʚʦʾ ʤʦʣʝʢʫʣʠ ï ʘʥʪʠʛʝʥʥʦʶ 

ʜʝʪʝʨʤʽʥʘʥʪʦʶ. ʂʘʪʘʣʽʪʠʯʥʠʡ ʮʝʥʪʨ ʤʦʣʝʢʫʣʠ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʘʥʪʠʛʝʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʣʠʰʝ ʷʢ ʛʘʧʪʝʥ. ɼʝʷʢʽ ʬʝʨʤʝʥʪʠ ʥʝ 

ʤʘʶʪʴ ʘʥʪʠʛʝʥʥʦʾ ʜʝʪʝʨʤʽʥʘʥʪʠ ʫ ʢʘʪʘʣʽʪʠʯʥʦʤʫ ʮʝʥʪʨʽ (40). ɸʥʪʠʛʝʥʥʠʡ ʽ 

ʢʘʪʘʣʽʪʠʯʥʠʡ ʮʝʥʪʨʠ ʻ ʥʝ ʪʽʣʴʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʘʣʝ ʽ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʤʦʣʝʢʫʣʠ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʨʦʟô̒ ʜʥʘʥʽ ʫ ʧʨʦʩʪʦʨʽ. 

ɸʥʪʠʛʝʥʥʘ ʩʧʽʣʴʥʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʽʚ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʾʭ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʫ ʧʦʜʽʙʥʽʩʪʴ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʧʦʣʽʤʝʨʠʟʘʮʽʻʶ ʽʜʝʥʪʠʯʥʠʭ ʙʽʣʢʦʚʠʭ 

ʩʫʙʦʜʠʥʠʮʴ, ʘʙʦ ʚʽʜʥʦʰʝʥʥʷ ʪʠʧʫ ʬʝʨʤʝʥʪ ï ʧʨʦʬʝʨʤʝʥʪ. ʊʘʢ ʙʫʚ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʨʠʧʩʽʥʦʛʝʥʦʤ ʽ ʪʨʠʧʩʠʥʦʤ, ʭʽʤʦʪʨʠʧʩʽʥʦʛʝʥʘʤʠ    

I  ̔ II  ʽ ʭʽʤʦʪʨʠʧʩʽʥʦʤ (41 Geokas). ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʘʥʪʠʛʝʥʥʘ ʧʦʜʽʙʥʽʩʪʴ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʣʽʜʩʪʚʦ ʪʦʛʦ, ʱʦ ʦʜʠʥ ʟ ʬʝʨʤʝʥʪʽʚ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʽʥʰʦʛʦ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʛʝʥʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʞʠʚʠʭ 

ʦʨʛʘʥʠʟʤʽʚ  ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʬʽʣʦʛʝʥʝʪʠʯʥʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʤʽʞ 

ʚʠʜʘʤʠ ʽ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʙʦʨʫ  ʤʝʥʰ ʽʤʫʥʦʛʝʥʥʠʭ ʬʝʨʤʝʥʪʽʚ ʜʣʷ 

ʣʶʜʠʥʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ ʭʚʦʨʦʙ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʚ ʷʢʦʩʪʽ 

ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ  ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʚʠʚʯʝʥʥʷ ʚʠʜʦʚʦʾ ʘʥʪʠʛʝʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʂʘ ʝʨʠʪʨʦʮʠʪʽʚ ʩʩʘʚʮʽʚ, ʢʦʣʠ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʘ  ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʜʦʚʦʾ ʘʥʪʠʛʝʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ: 1-ʘ 

ʣʶʜʠʥʘ, ʤʘʢʘʢʘ-ʨʝʟʫʩ, 2-ʘ ʢʽʥʴ, ʚʽʩʣʶʢ, ʛʚʽʥʝʡʩʴʢʘ ʩʚʠʥʢʘ, 3-ʷ ʚʽʚʮʷ, ʢʦʟʘ, 4-ʘ 

ʩʦʙʘʢʘ. ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʫ ʚʽʜʥʦʰʝʥʥʽ ɸʉʊ ʝʨʠʪʨʦʮʠʪʽʚ ʣʶʜʠʥʠ ʽ 

ʨʽʟʥʠʭ ʤʘʢʘʢ, ʘʣʝ ʥʝ ʽʥʰʠʭ ʚʠʜʽʚ ʩʩʘʚʮʽʚ. 

ʉʪʫʧʽʥʴ  ʘʥʪʠʛʝʥʥʦʾ ʛʦʤʦʣʦʛʽʾ ʽʟʦʬʝʨʤʝʥʪʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʥʝʦʜʥʘʢʦʚʘ ʜʣʷ ʨʽʟʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ, ʤʦʞʣʠʚʦ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘ ʷʢʦʤʫ 

ʩʪʫʧʝʥʽ ʬʽʣʦʛʝʥʝʟʫ ʚʠʥʠʢ ʬʝʨʤʝʥʪ. ʊʘʢ, ʚʠʚʯʝʥʥʷ ʘʥʪʠʛʝʥʥʦʾ ʛʦʤʦʣʦʛʽʾ 
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ʽʟʦʬʝʨʤʝʥʪʽʚ ʬʣʘʚʽʥ ʚʤʽʱʫʶʯʦʾ ʦʢʩʠʜʘʟʠ L-ʘʤʽʥʦʢʠʩʣʦʪ ʩʩʘʚʮʽʚ ʜʦʟʚʦʣʠʣʦ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʜʘʥʠʡ ʬʝʨʤʝʥʪ ʚ ʭʦʜʽ ʝʚʦʣʶʮʽʾ ʫʪʚʦʨʝʥʠʡ ʥʝʜʘʚʥʦ.  

ɺʠʥʢʥʝʥʥʷ ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʥʦʚʠʭ, ʥʝ ʚʣʘʩʪʠʚʠʭ ʜʣʷ ʧʝʚʥʦʾ ʪʢʘʥʠʥʠ 

ʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ  ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʦʥʪʦʛʝʥʝʟʫ ʽʟʦʬʝʨʤʝʥʪʽʚ, ʷʢ ʽ ʽʥʰʠʭ 

ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ ʟ ʥʝʟʚʠʯʘʡʥʦʶ ʘʥʪʠʛʝʥʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʤʦʣʝʢʫʣ, 

ʤʦʞʝ ʩʢʣʘʜʘʪʠ  ʦʜʠʥ ʟ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʤʘʣʽʛʥʽʟʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʽʟʦʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʥʝ ʻ 

ʽʜʝʥʪʠʯʥʠʤʠ ʚʠʭʽʜʥʦʾ ʪʢʘʥʠʥʠ. ʏʘʩʪʦ ʟʤʽʥʝʥʽ ʽʟʦʬʝʨʤʝʥʪʠ ʙʫʚʘʶʪʴ 

ʙʣʠʟʴʢʠʤʠ ʚ ʘʥʪʠʛʝʥʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʱʦ ʬʝʨʤʝʥʪʽʚ ʥʝʩʧʦʨʽʜʥʝʥʠʭ ʪʢʘʥʠʥ, 

ʥʘʧʨʠʢʣʘʜ, ʂʂ ʫ ʛʝʤʘʪʦʤʘʭ ʧʘʮʶʢʽʚ ʽ ʣʶʜʠʥʠ. 

ɸʥʪʠʛʝʥʥʘ ʜʠʚʝʨʛʝʥʮʽʷ ʬʝʨʤʝʥʪʽʚ ʚ ʧʫʭʣʠʥʘʭ ʤʦʞʝ ʥʘʙʣʠʞʫʚʘʪʠ 

ʾʭ ʜʦ ʛʝʪʝʨʦʛʝʥʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʊʘʢ, ʘʥʪʠ-ʩʠʨʦʚʘʪʢʘ ʧʨʦʪʠ 

ʜʠʛʽʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʠ, ʷʢʘ ʙʫʣʘ ʚʠʜʽʣʝʥʘ ʟ ʣʽʤʬʦʤʠ ʤʠʰʝʡ, ʧʨʝʮʠʧʽʪʫʚʘʣʘ ʽ 

ʟʤʽʥʶʚʘʣʘ ʘʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ, ʚ ʨʽʚʥʽʡ ʤʽʨʽ, ʟ ʣʽʤʬʦʤ ʽ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʧʫʭʣʠʥ, ʘʣʝ ʙʫʣʘ ʥʝʘʢʪʠʚʥʦʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʝʨʤʝʥʪʫ 

ʥʦʨʤʘʣʴʥʦʾ ʧʝʯʽʥʢʠ ʤʠʰʝʡ. 

ɯʤʫʥʦʛʝʥʥʽʩʪʴ ʝʥʜʦ-  ̔  ʝʢʟʦʛʝʥʥʠʭ ʽʟʦʬʝʨʤʝʥʪʽʚ. 

ʉʝʨʝʜ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʜʣʷ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʽʟʦʬʝʨʤʝʥʪʽʚ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʦʨʛʘʥʦ- (ʪʢʘʥʠʥʥʦ) ʩʧʝʮʠʬʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ï 

ʜʝʪʝʨʤʽʥʘʥʪʠ, ʷʢʽ ʜʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʪʨʫʢʪʫʨʥʽʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ. ʆʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʤʘʨʢʝʨʘʤʠ, ʷʢʽ ʟô̫ ʚʠʣʠʩʷ ʫ 

ʬʽʣʦ- ʦʥʪʦʛʝʥʝʟʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʢʘʥʠʥ, ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʢʦʥʫʶʪʴ ʘʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. ɰʭ 

ʨʦʣʴ ʧʦʣʷʛʘʻ ʚ ʟʙʝʨʽʛʘʥʥʽ ʽ ʧʽʜʪʨʠʤʮʽ ʥʘʧʨʷʤʢʫ ʽ ʨʽʚʥʷ ʪʢʘʥʠʥʥʦʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʠ  ʦʙʥʦʚʣʝʥʥʽ ʢʣʽʪʠʥ ʽ ʧʨʠ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ ʚ 

ʪʢʘʥʠʥʘʭ. ʇʽʜʚʠʱʝʥʦ ʥʘʜʭʦʜʞʝʥʥʷ ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʠʭ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʢʨʦʚ 

ʤʘʻ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʢʘʟʫʻ ʥʘ ʣʦʢʘʣʽʟʘʮʽʶ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʠʭ  ʜʝʪʝʨʤʽʥʘʥʪʘʭ ʚʠʥʠʢʣʘ ʚ ʬʝʨʤʝʥʪʘʭ, ʷʢʽ 

ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʬʫʥʢʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʪʢʘʥʠʥ. ʇʨʠʯʦʤʫ, ʚ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʥʦʩʽʻʤ 
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ʪʘʢʦʾ ʜʝʪʝʨʤʽʥʘʥʪʠ ʤʦʞʝ ʙʫʪʠ ʦʢʨʝʤʠʡ ʤʦʣʝʢʫʣʷʨʥʠʡ ʨʽʟʥʦʚʠʜ ʩʝʨʝʜ ʢʽʣʴʢʦʭ 

ʬʝʨʤʝʥʪʽʚ, ʚ ʽʥʰʠʭ ï ʚʩʽ ʽʟʦʬʝʨʤʝʥʪʠ, ʘʙʦ ʤʦʣʝʢʫʣʠ ʬʝʨʤʝʥʪʫ, ʷʢʽ ʥʝ ʤʘʶʪʴ 

ʩʪʘʪʫʩ ʽʟʦʬʦʨʤ.   ʅʘʧʨʠʢʣʘʜ, ʫ ʭʚʦʨʦʛʦ ʟ ʤʘʪʘʩʪʘʟʫʶʯʦʶ ʧʫʭʣʠʥʦʶ ʣʝʛʝʥʴ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽ ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʽʟʦʬʝʨʤʝʥʪʠ, ʬʽʟʠʢʦ-

ʭʠʤʽʯʥʦ ʽʜʝʥʪʠʯʥʽ ʃʌ, ʷʢʘ ʩʠʥʪʝʟʫʻʪʴʩʷ ʫ ʧʣʘʮʝʥʪʽ ʽ ʜʝʢʨʝʪʫʻʪʴʩʷ ʚ ʢʨʦʚ 

ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ. ɼʘʥʠʡ ʬʝʨʤʝʥʪ (ʈʝʛʘʥ-ʬʝʨʤʝʥʪ) ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʫ ʭʚʦʨʠʭ ʟ 

ʨʽʟʥʠʤʠ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ. ʇʨʠʢʣʘʜʦʤ ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʦʛʦ 

ʽʟʦʬʝʨʤʝʥʪʫ ʤʦʞʝ ʪʘʢʦʞ ʙʫʪʠ ʍ-ʽʟʦʬʦʨʤʘ ʃɼɻ ʩʧʝʨʤʘʪʦʟʦʦʥʽʚ. ɹʽʣʴʰʽʩʪʴ 

ʬʝʨʤʝʥʪʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʥʝ ʚʤʽʱʫʻ ʽʟʦʽʤʫʥʦʬʝʨʤʝʥʪʽʚ ʜʣʷ 

ʚʠʨʘʞʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʢʘʥʠʥ, ʘʣʝ ʫ ʜʝʷʢʠʭ ʟ ʥʠʭ ʻ ʦʜʥʘ 

ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʘ ʘʥʪʠʛʝʥʥʘ ʜʝʪʝʨʤʽʥʘʥʪʘ. 

ɺʠʚʯʝʥʥʷ ʬʝʨʤʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʪʝʨʦ- ʽ ʘʣʦʽʤʤʫʥʽʟʘʮʽʾ ʜʦʟʚʦʣʠʣʦ 

ʦʪʨʠʤʘʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʜʦʢʘʟʠ ʾʭ ʘʫʪʦʽʤʫʥʥʦʛʝʥʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʦʨʘʥʦʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʦʜʥʘʢʦʚʦ ʨʝʘʛʫʶʪʴ ʟ ʚʠʭʽʜʥʠʤ 

ʽʤʫʥʦʛʝʥʦʤ ʽ ʘʥʘʣʦʛʽʯʥʠʤ ʘʫʪʦʛʝʥʥʠʤ ʬʝʨʤʝʥʪʦʤ, ʪʦʙʪʦ ʟʘ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʜʦ 

ʚʠʭʽʜʥʦʛʦ ʙʽʣʢʫ ʮʽ ʘʥʪʠʪʽʣʘ ʻ ʘʫʪʦʘʥʪʠʪʽʣʘʤʠ.  ʇʦʪʝʥʮʽʘʣʴʥʘ ʘʫʪʦʽʤʫʥʥʽʩʪʴ 

ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʠʭ ʽʟʦʬʝʨʤʝʥʪʽʚ ʟʥʘʯʥʦ ʚʠʱʘ ʥʽʞ ʥʝʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʠʭ. 

ʌʝʨʤʝʥʪʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚʠʨʘʞʝʥʦʾ ʦʨʛʘʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʩʠʥʪʝʟ ʘʫʪʦ ʘʥʪʠʪʽʣ, ʦʜʥʘʢ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʘ ʙʽʣʴʰ Ăʢʦʥʪʨʘʩʪʥʘò  

ʘʣʦ- ʘʙʦ ʛʝʪʝʨʦ ʩʠʩʪʝʤʘ, ʥʘʧʨʠʢʣʘʜ, ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ. 

ɯʟʦʬʝʨʤʝʥʪʠ ʽ ʽʤʫʥʥʘ ʧʦʣʽʧʦʪʝʥʪʥʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. 

 ʃʽʤʬʦʾʜʥʘ ʪʢʘʥʠʥʘ ʻ ʩʧʝʮʠʬʽʯʥʦʶ ʪʢʘʥʠʥʦʶ ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʫʩʽ 

ʧʨʦʷʚʣʝʥʥʷ ʽʤʫʥʽʪʝʪʫ (ʘʫʪʦʽʤʫʥʥʽ ʧʨʦʮʝʩʠ, ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʡ ʽʤʫʥʽʪʝʪ, 

ʦʪʨʠʤʘʥʥʷ ʛʝʪʝʨʦ ʽʤʫʥʥʠʭ ʪʝʩʪ-ʩʠʨʦʚʘʪʦʢ).  ɼʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ, ʟʦʢʨʝʤʘ 

ʽʟʦʬʝʨʤʝʥʪʽʚ, ʚʘʞʣʠʚʦʶ ʻ ʾʭ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ 

ʘʥʘʣʦʛʽʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʚ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪ6ʥʠʭ ʢʣʽʪʠʥʘʭ  ʽ ʦʨʛʘʥʘʭ, ʪʦʙʪʦ ʾʭ 

ʚʽʜʥʦʩʥʘ ʦʨʛʘʥʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʽʟʦʬʝʨʤʝʥʪʠ ʣʶʜʪʥʠ N-ʘʮʝʪʽʣ ɓ 

ïD ʛʣʶʢʦʟʘʤʽʥʠʜʘʟʠ ʩʝʣʝʟʽʥʢʠ ʣʶʜʠʥʠ ʥʝ ʤʘʶʪʴ ʪʢʘʥʠʥʥʠʭ ʘʥʪʠʛʝʥʥʠʭ 
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ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʥʠʨʢʘʭ ʽ ʤʦʟʢʫ. ʋ ʧʘʮʶʢʽʚ ʅɸɼ-

ʛʣʽʢʦʛʽʜʨʦʣʘʟʘ ʩʝʣʝʟʽʥʢʠ ʽʜʝʥʪʠʯʥʘ ʚ ʘʥʪʠʛʝʥʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʘʥʘʣʦʛʽʯʥʦʤʫ 

ʬʝʨʤʝʥʪʫ ʧʝʯʽʥʢʠ ʽ ʤʦʟʢʫ. ʎʽ ʜʘʥʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʠʟʴʢʫ ʦʨʛʘʥʥʫ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʽ ʙʽʣʢʽʚ. 

ɯʟʦʬʝʨʤʝʥʪʥʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʣʽʤʬʦʮʠʪʘʭ ʽ ʚ ʧʨʦʮʝʩʽ  

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʾʭ ʚ ʣʽʤʬʦʙʣʘʩʪʠ ʽ ʤʘʢʨʦʬʘʛʠ. ɹʘʟʦʬʽʣʽʷ 

ʮʠʪʦʧʣʘʟʤʠ, ʷʢʘ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʮʠʭ ʢʣʽʪʠʥ, ʚʽʜʜʟʝʨʢʘʣʶʻ ʩʪʫʧʽʥʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ʽʟʦʬʝʨʤʝʥʪʽʚ ʂʌ ʽ ʢʠʩʣʠʭ ʜʝʟʦʢʩʽʨʽʙʦʥʫʢʣʝʘʟ. (51) 

ʅʝʩʪʠʤʫʣʴʦʚʘʥʽ ʤʦʥʦʥʫʢʣʝʘʨʠ ʭʚʦʨʠʭ ʜʦ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʥʠʨʦʢ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʧʝʨʝʭʽʜʥʽ ʙʘʟʦʬʽʣʴʥʽ ʢʣʽʪʠʥʠ, ʤʘʢʨʦʬʘʛʠ ʽ ʙʣʘʩʪʠ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 70:1, 9: 0,2, ʘ ʧʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʥʠʨʢʠ ï ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

20: 20: 0,3. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʣʽʤʬʦʮʠʪʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʧʽʩʣʷ ʩʪʠʤʫʣʷʮʽʾ ʬʽʪʦʛʝʤʘʛʣʶʪʠʥʽʥʦʤ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɓ-

ʥʝʡʨʘʤʽʥʽʜʘʟʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʽʟʦʽʤʫʥʦʬʝʨʤʝʥʪʽʚ  ʟ ʧʦʟʠʮʽʡ 

ʤ̔ʫʥʦʛʝʥʝʪʠʢʠ ʤʘʻ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʛʝʥʝʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʬʝʨʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ 

ʥʦʚʠʭ ʬʦʨʤ ʬʝʨʤʝʥʪʽʚ ʫ ʬʽʣʦʛʝʥʝʟʽ ʽ ʧʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. ɺʠʚʯʝʥʥʷ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʽʟʦʬʝʨʤʝʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʛʝʪʝʨʦʩʠʪʝʤʘʭ, ʷʢʽ 

ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʽ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ  ʘʥʪʠʛʝʥʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʦʣʝʢʫʣ 

ʬʝʨʤʝʥʪʽʚ, ʷʢ ʽ ʙʽʣʢʽʚ ʚʟʘʛʘʣʽ, ʟʘʚʜʷʢʠ ʾʭ ʚʠʜʦʚʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ. 

ɺʨʘʟʣʠʚʽʩʪʴ ʩʠʩʪʝʤʠ ʪʠʤ ʚʠʱʝ, ʯʠʤ ʙʽʣʴʰʝ ʚʽʜʜʘʣʝʥʽ ʚ ʬʽʣʦʛʝʥʝʟʽ 

ʩʠʩʪʝʤʘ ʷʢʫ ʽʩʧʠʪʫʶʪʴ (ʬʝʨʤʝʥʪ) ʚʽʜ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʘʤʝ ʽʩʧʠʪʫʻ ( 

ʽʤʫʥʽʟʦʚʘʥʠʡ ʦʨʛʘʥʽʟʤ).   
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

1. ʏʠʤ ʻ ʦʙʫʤʦʚʣʝʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ  ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʽʚ 
ʣʶʜʠʥʠ. ʏʠ ʚʽʜʧʦʚʽʜʘʻ ʚʽʥ ʘʥʪʠʛʝʥʥʦʤʫ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ. 

2.   ɿʘ ʷʢʠʤ ʪʠʧʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʩʧʘʜʢʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽʟʦʬʝʨʤʝʥʪʽʚ ʫ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʽʟ ʟʘʢʦʥʘʤʠ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ. 

3. ʗʢʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ ʛʘʧʪʦʛʣʦʙʽʥʠ, ʪʨʘʥʩʬʝʨʠʥʠ, 
ʘʣʴʙʫʤʽʥʠ ʽ ʣʽʧʦʧʨʦʪʝʾʜʠ. 

4.   ɿʘ ʷʢʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʦʟʨʽʟʥʶʶʪʴʩʷ 

ʬʝʨʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʢʘʪʘʣʽʪʠʯʥʫ ʜʽʶ. 

      5.     ʅʘʟʚʽʪʴ  ʪʠʧʠ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ. 

       6.    ɿʘ ʷʢʠʭ ʫʤʦʚ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠʩʴ ʚʥʫʪʨʽʰʥʻʢʣʽʪʠʥʥʠʡ ʩʠʥʪʝʟ 

ʽʟʦʬʝʨʤʝʥʪʽʚ. 

       7. ʅʘʟʚʽʪʴ ʽʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʩʧʘʜʢʫʶʪʴʩʷ ʟʯʝʧʣʝʥʦ ʟʽ ʩʪʘʪʪʶ ʽ 

ʽʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ    ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʫʪʦʩʦʤʥʠʤʠ ʛʝʥʘʤʠ ʽ ʤʘʶʪʴ ʤʦʥʦʤʝʨʥʫ 

ʩʪʨʫʢʪʫʨʫ. 

        8. ʅʘʟʚʽʪʴ ʽʟʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʯʝʪʚʝʨʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʜʥʽʻʶ ʧʘʨʦʶ ʘʫʪʦʩʦʤʥʠʭ ʛʝʥʽʚ. 

        9.ʅʘʟʚʽʪʴ ʽʟʦʬʝʨʤʝʥʪʠ ʯʝʪʚʝʨʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʤʘʶʪʴ ʛʽʙʨʠʜʥʽ 

ʬʦʨʤʠ ʽ ʷʢʽ ʥʝ  ʫʪʚʦʨʶʶʪʴ ʛʽʙʨʠʜʥʽ ʬʦʨʤʠ. 

     10. ʅʘʟʚʽʪʴ ʪʠʧʠ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ. 

      11.ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ, ʯʠʤ ʦʙʫʤʦʚʣʝʥʘ ʚʠʨʘʞʝʥʘ ʽʤʫʥʦʛʝʥʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʽ 

ʾʭ ʽʟʦʬʝʨʤʝʥʪʽʚ ʚ ʛʝʪʝʨʦʩʠʩʪʝʤʽ 

      12. ʏʠ ʚʽʜʧʦʚʽʜʘʻ ʯʠʩʣʦ ʘʥʪʠʛʝʥʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʬʝʨʤʝʥʪʽʚ ʯʠʩʣʫ ʾʭ 

ʙʽʦʭʽʤʽʯʥʠʭ ʨʽʟʥʦʚʠʜʽʚ. 

      13.ʅʘʟʚʽʪʴ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʚʠʥʠʢʥʝʥʥʷ ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ ʟ 

ʧʦʟʠʮʽʡ ʽʟʦʬʝʨʤʝʥʪʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. 
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ʈʆɿɼɯʃ  VI  

ɻʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʣʶʜʠʥʠ(MHC ) 

 

                                      6.1  ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɻʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ï ʮʝ ʛʨʫʧʘ ʛʝʥʽʚ ʽ ʢʦʜʫʻʤʠʭ ʥʠʤʠ 

ʘʥʪʠʛʝʥʽʚ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʦʩʥʦʚʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʷʢʠʭ ʻ 

ʟʜʽʡʩʥʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʽʚʥʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʯʫʞʝʨʽʜʥʦʛʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʢʘʥʠʥʥʠʭ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ɼʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʛʝʥʽʚ ɻʂɻ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʩʽʭ ʭʨʝʙʝʪʥʠʭ (MHC ï Major Histocompatibility Complex). ʋ 

ʣʶʜʠʥʠ ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ HLA ï Human 

leukocyte Antigens, ʦʩʢʽʣʴʢʠ ʘʥʪʠʛʝʥʠ  ʚʧʝʨʰʝ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʩʘʤʝ ʥʘ 

ʣʝʡʢʦʮʠʪʘʭ. ʇʝʨʰʠʡ  ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʘʥʪʠʛʝʥ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ɾ.ɼʦʩʩʝ ʫ 

1952 ʨʦʮʽ ʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʯʝʥʦʤʫ ʚʠʩʣʦʚʠʪʠ ʧʨʠʧʫʱʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʣʝʡʢʦʮʠʪʘʨʥʽ ʘʥʪʠʛʝʥʠ ʻ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʽʜʨʽʟʥʠʪʠ ʦʩʦʙʠʩʪʽ ʪʢʘʥʠʥʠ ʚʽʜ ʪʢʘʥʠʥ  ʦʨʛʘʥʽʟʤʫ ʽʥʰʦʾ ʣʶʜʠʥʠ. ʇʽʟʥʽʰʝ 

ʧʝʨʰʠʡ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʘʥʪʠʛʝʥ  ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʚ ʧʦʟʥʘʯʝʥʠʡ ʷʢ HL-A2. 

ʇʽʩʣʷ ʧʝʨʰʠʭ ʧʫʙʣʽʢʘʮʽʡ ɾ.ɼʦʩʩʝ  ʟʥʘʯʥʝ ʢʦʣʦ  ʚʯʝʥʠʭ ʚ ʛʘʣʫʟʽ ʛʝʥʝʪʠʢʠ, 

ʽʤʫʥʦʣʦʛʽʾ ʽ ʛʝʤʘʪʦʣʦʛʽʾ ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʷʢʠʡ ʚ ʪʦʡ ʯʘʩ  ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʷ. ʊʘʢ, ʛʦʣʘʥʜʩʴʢʠʤ  

ʜʦʩʣʽʜʥʠʢʦʤ van Rood ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʩʠʨʦʚʘʪʦʢ 

ʙʘʛʘʪʦʥʘʨʦʜʞʫʚʘʚʰʠʭ ʞʽʥʦʢ  ʢʦʞʥʠʡ ʚʟʽʨʝʮʴ ʩʠʨʦʚʘʪʢʠ ʜʦʩʣʽʜʞʝʥʦ ʙʫʣʦ ʟ  

ʢʣʽʪʠʥʘʤʠ 100 ʜʦʥʦʨʽʚ. ɻʨʫʧʫʚʘʥʥʷ ʩʠʨʦʚʘʪʦʢ ʘʥʘʣʦʛʽʯʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʜʦʟʚʦʣʠʣʘ ʚʠʜʽʣʠʪʠ ʧʝʨʰʫ ʩʠʩʪʝʤʫ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ï ʛʨʫʧʫ 4 (4a, 

4b). ʇʨʠʧʫʱʝʥʥʷ van Rood ʚʽʜʥʦʩʥʦ ʜʚʦʭʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ. ʇʽʟʥʽʰʝ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʘʤʝ ʮʽ 

ʘʣʝʣʽ  ʬʽʣʦʛʝʥʝʪʠʯʥʦ ʻ ʩʪʨʫʢʪʫʨʘʤʠ ʟ ʷʢʠʭ ʚʠʥʠʢʣʠ ʫʩʽ ʘʥʪʠʛʝʥʥʽ 

ʜʝʪʝʨʤʽʥʘʥʪʠ ʩʫʙʣʦʢʫʩʫ HLA-B ʰʣʷʭʦʤ ʝʚʦʣʶʮʽʡʥʠʭ ʤʫʪʘʮʽʡ.  
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ʄʽʞʥʘʨʦʜʥʽ ʢʦʦʧʝʨʘʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʯʘʣʠʩʷ ʟ 1964 ʨʦʢʫ, ʢʦʣʠ  

P.Terasaki  ̔   Mc Clelland ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʣʽʤʬʦʮʠʪʦʪʦʢʩʠʯʥʠʡ 

ʪʝʩʪ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʝʨʦʪʠʧʽʚ ʤʦʣʝʢʫʣ HLA. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ 

ʢʦʨʦʪʢʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʟʥʘʥʴ ʚʽʜʥʦʩʥʦ ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʽʾ ʽ ʛʝʥʦʤʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ  HLA, ʥʘʩʴʦʛʦʜʥʽ ʜʘʥʘ ʩʠʩʪʝʤʘ ʻ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʦʶ ʽ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʶ ʥʝ ʪʽʣʴʢʠ ʫ ʣʶʜʠʥʠ, ʘʣʝ ʽ ʫ ʪʚʘʨʠʥ. ʇʨʠ ʚʨʫʯʝʥʥʽ ɾ.ɼʦʩʩʝ 

ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ, ʚʯʝʥʠʡ ʟʘʟʥʘʯʠʚ, ʱʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʷʩʢʨʘʚʠʤ 

ʧʨʠʢʣʘʜʦʤ  ʩʚʽʪʦʚʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʥʘʚʽʪʴ ʧʘʪʝʥʪʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʝʟʫʣʴʪʘʪʠ. ɹʫʣʠ 

ʩʪʚʦʨʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʤʽʞʥʘʨʦʜʥʽ ʧʨʦʛʨʘʤʠ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʩʠʩʪʝʤʠ HLA ʟ 

ʦʙʦʚô̫ ʟʢʦʚʠʤ ʦʙʛʦʚʦʨʝʥʥʷʤ ʥʘ ʨʦʙʦʯʠʭ ʥʘʨʘʜʘʭ. ɿʘ ʜʘʥʦʶ ʧʨʦʛʨʘʤʦʶ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʨʽʟʥʠʭ ʢʨʘʾʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʻʜʠʥʽ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʪʝʩʪ-ʨʝʘʛʝʥʪʠ. ɼʦ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʟʘʣʫʯʝʥʽ ɸʤʝʨʠʢʘʥʩʴʢʘ, 

ɹʨʠʪʘʥʩʴʢʘ, ʌʨʘʥʮʫʟʴʢʘ ʩʧʽʣʴʥʦʪʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʽ ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʘ ʪʘʢʦʞ 

ɭʚʨʦʧʝʡʩʴʢʘ ʬʝʜʝʨʘʮʽʷ ʽʤʫʥʦʛʝʥʝʪʠʢʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ ʮʽʻʾ ʩʧʽʚʧʨʘʮʽ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʘ ʚʩʝ ʟʨʦʩʪʘʶʯʘ ʢʽʣʴʢʽʩʪʴ HLA ʘʣʝʣʝʡ ( ʚ 

1991ʨ. -150; ʚ1998 -472; ʚ2005 ʨʦʮʽ -1900 ʘʣʝʣʝʡ). ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ HLA 

ʻ ʚʠʩʦʢʦ ʧʦʣʽʤʦʨʬʥʦʶ ʩʠʩʪʝʤʦʶ.  
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ʈʠʩʫʥʦʢ 6.1.1 ï ɻʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʩʠʩʪʝʤʠ HLA. ʅʘ ʨʠʩʫʥʢʫ 

ʥʘʚʝʜʝʥʽ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʣʦʢʫʩʫ.   

ɺ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʣʦʢʫʩʫ ʚʠʟʥʘʯʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ 

ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʛʝʥʽʚ (ʨʠʩ. 6.1.1), ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ. ʅʦʤʝʥʢʣʘʪʫʨʫ ʛʝʥʽʚ  ʩʠʩʪʝʤʠ HLA ʽ 

ʢʦʜʦʚʘʥʠʭ ʥʠʤʠ ʘʥʪʠʛʝʥʽʚ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʢʦʤʽʪʝʪʦʤ ɺʆɿ  ʇʦʟʥʘʯʘʥʥʷ HLA 

ʘʥʪʠʛʝʥʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʟʥʘʯʝʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ, ʣʦʢʫʩʫ, ʜʦ ʷʢʦʛʦ 

ʚʽʜʥʦʩʠʪʴʩʷ ʘʥʪʠʛʝʥ, ʥʦʤʝʨʫ ʘʥʪʠʛʝʥʫ. ʗʢʱʦ ʛʝʥʝʪʠʯʥʘ ʧʦʟʠʮʽʷ ʘʥʪʠʛʝʥʫ ʱʝ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʟʥʘʯʝʥʘ ʽ ʘʥʪʠʛʝʥ ʱʝ ʥʝ ʤʘʻ ʦʬʽʮʽʘʣʴʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ɺʆɿ, 

ʪʦ ʧʝʨʝʜ ʡʦʛʦ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ ʩʪʘʚʠʪʴʩʷ ʩʠʤʚʦʣ w ( ʥʘʧʨʠʢʣʘʜ Cw5).  ɺ 

ʤʝʞʘʭ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʧʝʨʝʭʨʝʩʥʽ  ʛʝʥʝʪʠʯʥʽ ʨʝʘʢʮʽʾ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʽʤʫʥʥʠʭ ʩʠʨʦʚʘʪʦʢ ʧʝʚʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʟ ʘʥʪʠʛʝʥʘʤʠ ʪʦʪʦʞʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʘʣʝ ʽ ʽʥʰʠʤʠ 

ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ʪʦʡ ʞʝ  ʩʘʤʦʾ ʘʣʝʣʴʥʦʾ ʩʝʨʽʾ. ʊʘʢʽ ʧʝʨʝʭʨʝʩʪ-ʨʝʘʛʫʶʯʽ  

ʧʦʻʜʥʘʥʽ ʚ Cross-reactive groups (CREG- ʢʨʝʛ). ʅʘʩʴʦʛʦʜʥʽ ʻ ʜʝʢʽʣʴʢʘ ʛʽʧʦʪʝʟ, 

ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʽʩʥʫʚʘʥʥʷ ʜʘʥʦʛʦ ʬʘʢʪʫ: ʩʧʝʮʠʬʽʯʥʽʩʪʴ HLA ʤʘʻ ʧʦʭʦʜʞʝʥʥʷ 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʦʜʦʥʘʯʘʣʴʥʦʛʦ ʧʫʣʘ public- ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ   Bw6; 

ʽʩʥʫʚʘʥʥʷ ʢʨʝʛʽʚ ʧʦʚô̫ ʟʘʥʦ ʟ ʨʦʟʱʝʧʣʝʥʥʷʤ ʩʢʣʘʜʥʠʭ ʘʥʪʠʛʝʥʽʚ ʥʘ ʙʽʣʴʰ 

ʚʫʟʴʢʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ï ʩʧʣʽʪʠ, ʱʦ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟ ʤʦʤʝʥʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ  ʧʦʧʝʨʝʜʥʻ 

ʧʦʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ  ʚʢʘʟʫʶʪʴ  ʫ ʩʢʦʙʢʘʭ, ʥʘʧʨʠʢʣʘʜ, HLA-A23(9). 

ʅʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʦʶ ʤʦʜʝʣʣʶ ʜʘʥʦʛʦ ʷʚʠʱʘ  ʚʚʘʞʘʻʪʴʩʷ ʤʦʜʝʣʴ 

ʢʦʤʧʣʝʢʩ-ʢʦʤʧʣʝʢʩ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʡ ʘʥʪʠʛʝʥ 

ʻ ʢʦʤʧʣʝʢʩʥʠʤ, ʘʣʝ ʽ ʩʘʤʘ  ʽʤʫʥʥʘ ʩʠʨʦʚʘʪʢʘ ʚʤʽʱʫʻ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʚʩʪʫʧʘʶʪʴ ʚ 

ʨʝʘʛʫʚʘʥʥʷ ʷʢ ʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ, ʪʘ ʢ ʽ ʩʭʦʞʠʤʠ ʟʘ ʩʪʨʫʢʪʫʨʦʶ 

ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ɺ ʩʝʨʝʜʠʥʽ 80-ʭ ʨʦʢʽʚ, ʟ ʨʦʟʚʠʪʢʦʤ ɼʅʂ-ʪʝʭʥʦʣʦʛʽʡ ( ʧʝʨʰ ʟʘ 

ʚʩʝ ʧʦʣʽʤʝʨʘʟʥʦ-ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ï ʇʃʈ) ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ, ʱʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʨʦʟʰʠʨʠʣʦ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʦʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʦʩʦʙʠ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 
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ʘʥʪʠʛʝʥʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʷʢʽ ʥʝ ʤʘʶʪʴ ʩʝʨʦʣʦʛʽʯʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ. ɿô̫ ʚʠʣʠʩʴ 

ʧʝʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʧʨʠ ʪʨʘʢʪʦʚʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʫ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ 

ʛʝʥʦʪʠʧʫʚʘʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ (ʨʠʩ. ), ʩʝʨʦʪʠʧ HLA-A2 ʤʘʻ ʙʽʣʴʰ ʥʽʞ 25 

ʘʣʝʣʝʡ.   

 

 

ʈʠʩʫʥʦʢ 6.1.2 -      ʇʦʨʽʚʥʷʥʥʷ ʬʝʥʦʪʠʧʫ(ʩʝʨʦʪʠʧʫ) ʽ ʛʝʥʦʪʠʧʫ  HLA-ɸ2 

ʟʘ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ɼʝʷʢʽ ʽʥʰʽ ʩʝʨʦʪʠʧʠ, ʪʘʢʦʞ ʤʘʶʪʴ ʙʽʣʰʫ ʢʽʣʴʢʽʩʪʴ ʘʣʝʣʝʡ ʟʘ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ. ɼʘʥʠʡ ʬʘʢʪ ʜʘʻ ʧʽʜʩʪʘʚʫ ʛʦʚʦʨʠʪʠ ʧʨʦ ʘʣʝʣʴʥʽ ʽ ʘʥʪʠʛʝʥʥʽ 

ʪʠʧʠ HLA. ʊʦʤʫ ʥʘʜʘʣʽ ɺʆɿ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʤʽʥʠʪʠ  ʩʝʨʦʣʦʛʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʥʦʤʝʥʢʣʘʪʫʨʠ ʩʠʩʪʝʤʠ HLA : ʩʧʦʯʘʪʢʫ ʙʫʢʚʘʤʠ ʧʦʟʥʘʯʘʶʪʴ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʛʝʥ, ʘ ʧʦʪʽʤ  ʮʠʬʨʘʤʠ ʚʢʘʟʫʶʪʴ ʥʦʤʝʨ ʘʣʝʣʶ. ɻʝʥ, ʷʢʠʡ 

ʢʦʜʫʻ ʘʥʪʠʛʝʥ HLA-ɸ2, ʧʦʟʥʘʯʘʶʪʴ ʷʢ HLA-ɸ*0202. ɿʥʘʢ(*) ʚʢʘʟʫʻ, ʱʦ ʜʣʷ 

ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʤʝʪʦʜ. ʎʠʬʨʠ, 

ʷʢʽ ʧʦʟʥʘʯʝʥʽ ʟʘ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʮʠʬʨʘʤʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʩʧʝʮʠʬʽʯʥʠʡ 

ʘʣʝʣʴʥʠʡ ʥʦʤʝʨ. ʆʩʢʽʣʴʢʠ ʥʘʚʽʪʴ ʤʝʪʦʜʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ 
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ʪʠʧʫʚʘʥʥʷ ʤʘʶʪʴ ʨʽʟʥʫ ʩʪʫʧʽʥʴ ʨʦʟʨʠʢʨʠʪʪʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ï ʚʽʜ ʛʨʫʧʠ ʛʝʥʽʚ 

ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʘʣʝʣʷ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ  ʯʫʪʣʠʚʦʩʪʽ ʤʝʪʦʜʫ ʛʽʩʪʦʪʠʧʫʚʘʥʥʷ ʦʜʠʥ ʽ ʪʦʡ ʞʝ 

ʬʝʥʦʪʠʧ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʽ ʮʠʬʨʦʚʽ ʧʦʟʥʘʯʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʟʘ ʩʝʨʦʣʦʛʽʯʥʠʤ ʛʽʩʪʦʪʠʧʫʚʘʥʥʷʤ HLA-A28 

(ʩʝʨʦʪʠʧ) ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʠʬʽʯʥʽʩʪʽ ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ (low resolution) HLA-A*68;   

-  (high resolution) HLA-A*6801; (ʨʠʩ.)   

 

 
 

ʈʠʩʫʥʦʢ 6.1.3 - ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʩʠʩʪʝʤʠ HLA ʟʘ ʩʫʯʘʩʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʚ 

ʟʘʣʝʞʥʦʩʪ̔ ʚ̔ʜ ʤʝʪʦʜʚ̔ ̔ʜʝʥʪʠʬʢ̔ʘʮ̔ʾ 



186 

 

ɿʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʘʥʪʠʛʝʥʠ HLA ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʣʽʢʦʧʨʦʪʝʜʾʠ, 

ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʽ ʢʦʜʦʚʘʥʽ ʛʨʫʧʦʶ  ʱʽʣʴʥʦ ʟʯʝʧʣʝʥʠʭ ʛʝʥʽʚ 

6-ʡ ʭʨʦʤʦʩʦʤʠ. ɸʥʪʠʛʝʥʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ  ʥʝ ʪʽʣʴʢʠ ʚʠʜʛ̔ʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʚ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘʣʝ ʽ  ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʣʴʥʽ ʘʥʪʠʛʝʥʠ.  

ɻʝʥʥʠʡ ʢʦʤʧʣʝʢʩ ʤʘʻ  3500 ʪʠʩ. ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ ɼʅʂ. ʇʦʜʽʙʥʦ ʽʥʰʠʤ 

ʚʠʜʘʤ ʪʚʘʨʠʥ, ʜʣʷ ʣʶʜʠʥʠ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʥʘʷʚʥʽʩʪʴ ʚʩʽʭ  ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ 

ʄʅʉ, ʟʦʢʨʝʤʘ ï HLA-I ʽ HLA-II , HLA-III, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʛʝʥʝʪʠʯʥʦʶ  ʽ 

ʩʪʨʫʢʪʫʨʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʚ ʪʢʘʥʠʥʘʭ ʽ ʬʫʥʢʮʽʷʤʠ. 

 

 

 

ʈʠʩʫʥʦʢ 6.1.4 -  ɻʝʥʦʤʥʘ ʦʨʛʘʥʠʟʘʮʽ̫  ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛ̔ ʩʪʦʩʫʤʽʩʥʦʩʪʽ ʫ 

ʤʠh ʝʡ  ̔ʣʶʜʠʥʠ.  

http://obi.img.ras.ru/Humbio/01122001/tnf3/empty/x00030b8.htm
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʪʦʤʫ ʞ ʢʽʥʮʽ ʭʨʦʤʦʩʦʤʠ ʨʦʟʤʽʱʝʥʽ ʽ ʛʝʥʠ, ʷʢʽ ʢʦʜʫʶʪʴ 

ʝʨʠʪʨʦʮʠʪʘʨʥʽ ʩʠʩʪʝʤʠ ʛʨʫʧ ʢʨʦʚʽ ʈ,  Chido Rogers, ʤʘʣʽʢʝʥʟʠʤ (ʄɽ-1), 

ʬʦʩʬʦʛʣʶʢʦʤʫʪʘʟʫ-3 (PGM3), ʩʫʧʝʨʦʢʩʠʜʽʩʤʫʪʘʟʫ ( SOD-2), ʧʝʧʩʠʥʦʛʝʥ5 

(PG5),  ʛʣʽʦʢʩʘʣʘʟʫ (GLO), ʧʨʦʧʝʨʜʠʥ-ʬʘʢʪʦʨ, ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ( 

C2,C4,C8) ʽ ʽʥʰʽ. 

ʅʘʩʴʦʛʦʜʥʽ  ʚʠʟʥʘʯʝʥʽ ʽ ʚʠʚʯʝʥʽ  ʪʨʠ ʢʣʘʩʠ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ: 

 ɸʥʪʠʛʝʥʠ (HLA)  ʢʣʘʩʫ I   - ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ 

ʢʣʽʪʠʥ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. ɸʥʪʠʛʝʥʠ I ʢʣʘʩʫ ʝʢʩʧʨʝʩʦʚʘʥʽ ʥʘ 

ʧʦʚʝʨʭʥʽ ʫʩʽʭ ʘʜʨʦʚʤʽʱʫʶʯʠʭ ʢʣʽʪʠʥ ʽ ʪʨʦʤʙʦʮʠʪʽʚ.  

ɸʥʪʠʛʝʥʠ (HLA) ʢʣʘʩʫ II  ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ 

ʤʘʢʨʦʬʘʛʘʤʠ. ɸʥʪʠʛʝʥʠ II ʢʣʘʩʫ ʧʨʠʩʫʪʥ ̔ ʥʘ ʧʦʚʝʨʭʥ ̔ ɺ-ʣ̔ʤʬʦʮʠʪʚ̔, 

ʘʢʪʠʚʦʚʘʥʠʭ ʊ-ʣ̔ʤʬʦʮʠʪʚ̔, ʤʦʥʦʮʠʪʚ̔, ʤʘʢʨʦʬʘʛʚ̔  ̔ ʥʘ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥʘʭ.  

ʂʦʤʧʣʝʢʩ MHC ʢʣʘʩʫ III,  ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ  ʛʨʫʧʠ ʛʝʥ̔ʚ MHC, ʘʙʦ ʪʽʩʥʦ 

ʟʯʝʧʣʝʥʽ ʟ ʥʝʶ, ʢʦʥʪʨʦʣʶʶʪʴ ʜʝʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ: C4  ̔ C2, ʘ 

ʪʘʢʦʞ ʬʘʢʪʦʨ B, ʷʢʠʡ ʚ ʙʽʣʴʰʽʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʘ ʥʝ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ.  

6.2 ʄʦʣʝʢʫʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ ʘʥʪʠʛʝʥʽʚ ʄʅʉ 

ʄʝʪʦʜʘʤʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟô̫ ʩʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ HLA ʤʦʣʝʢʫʣ I 

II  ʢʣʘʩʽʚ   ʽ ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʠʟʘʮʽʷ ʤʦʣʝʢʫʣ MHC ( ʨʠʩ. 6.2.1. ). 

http://obi.img.ras.ru/Humbio/immunology/imm-gal/0001813d.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/000099be.htm
http://obi.img.ras.ru/Humbio/immunology/0007c621.htm
http://obi.img.ras.ru/Humbio/cytology/0013d0a3.htm
http://obi.img.ras.ru/Humbio/cytology/0013d0a3.htm
http://obi.img.ras.ru/Humbio/01122001/can_fen/empty/x000317f.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/000b2cb2.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0003de34.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0000d2d6.htm
http://obi.img.ras.ru/Humbio/physiology/00174ea7.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0010783a.htm
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ʈʠʩʫʥʦʢ 6.2.1 -  ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʦʣʝʢʫʣ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ ʩʠʩʪʝʤʠ HLA  

ʄʦʣʝʢʫʣʠ  ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ I ʢʣʘʩʫ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʛʝʪʝʨʦʜʽʤʝʨʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ: ʚʘʞʢʦʛʦ ï

ʘʣʴʬʘ-ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ (46ʢD) ʽ ʣʝʛʢʦʛʦ ɓ-ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ (12ʢD ). 

ɺʘʞʢʠʡ ʣʘʥʮʶʛ  ʚʤʽʱʫʻ ʙʣʠʟʴʢʦ 340 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʽ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʯʘʩʪʠʥʠ, ʷʢʘ ʫʪʚʦʨʶʻ ʪʨʠ ʜʦʤʝʥʠ: ʘʣʴʬʘ1-, ʘʣʴʬʘ2- ʠ 

ʘʣʴʬʘ3, ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʩʝʛʤʝʥʪʫ ʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʭʚʽʩʪʦʚʦʛʦ ʜʦʤʝʥʫ. 

ʂʦʞʥʠʡ ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʜʦʤʝʥ ʚʤʽʱʫʻ 90 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ʷʢʽ 

ʤʦʞʥʘ ʚʽʜʜʽʣʠʪʠ ʚʽʜ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʧʘʧʘʾʥʦʤ. ɼʚʘ 

ʟʦʚʥʽʰʥʽ ʜʦʤʝʥʘ (Ŭ1,Ŭ2) ʤʽʩʪʷʪʴ ʩʘʭʘʨʠʜʥʽ ʣʘʥʮʶʛʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʦʣʽʤʦʨʬʥʽʩʪʶ, ʱʦ ʩʢʣʘʜʘʻ ʩʘʤʝ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ I ʢʣʘʩʫ, 

ʢ̫ʽ ʧʦʭʦʜʷʪʴ ʚʽʜ ʨʽʟʥʠʭ ʦʩʽʙ ʽ ʢʦʜʦʚʘʥʽ ʨʽʟʥʠʤʠ ʘʣʝʣʷʤʠ. ʊʨʝʪʽʡ 

ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʜʦʤʝʥ (Ŭ3) ʷʢ ʽ ʜʚʘ ʽʥʰʠʭ ʪʝʞ ʫʪʚʦʨʶʻ ʧʝʪʣʶ ʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ ʽ ʧʦʜʽʙʥʦ ʜʦ ɓ2m, ʟ ʷʢʠʤ ʚʽʥ 

ʟʚôʷʟʘʥʠʡ, ʥʘʛʘʜʫʻ ʙʫʜʦʚʫ ʜʽʣʷʥʢʠ ʪʷʞʢʠʭ ʣʘʥʮʶʛʽʚ ʘʥʪʠʪʽʣ. ɺʽʥ ʥʝ ʤʘʻ 

ʧʦʣʽʤʨʬʥʦʩʪʽ.  ʊʷʞʢʠʡ ʣʘʥʮʶʛ ʢʦʜʫʻʪʴʩʷ 8 ʝʢʟʦʥʘʤʠ.  ʇʝʨʰʠʡ ʝʢʟʦʥ ʢʦʜʫʻ 

ʩʠʛʥʘʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʱʦ ʫʩʫʚʘʻʪʴʩʷ ʱʝ ʚ ʧʣʘʟʤʘʪʠʯʥʽʡ ʩʽʪʮʽ.  ɼʨʫʛʠʡ, 
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ʪʨʝʪʽʡ ʽ ʯʝʪʚʝʨʪʠʡ ʝʢʟʦʥʠ ʢʦʜʫʶʪʴ ʜʦʤʝʥʠ ʚʽʜ Ŭʘ1 ʜʦ Ŭ3, ʘ ʝʢʟʦʥʠ ʟ ʧô̫ ʪʦʛʦ ʧʦ 

ʚʦʩʴʤʠʡ ï ʚʥʫʪʨʽʰʥʝʤʝʤʙʨʘʥʥʽ ʽ ʚʥʫʪʨʽʰʥʝʢʣʽʪʠʥʥʽ ʚʽʜʨʽʟʢʠ. ʋ ʢʣʽʪʠʥʥʽʡ 

ʤʝʤʙʨʘʥʽ ʤʦʣʝʢʫʣʠ  ʄʅʉ I ʢʣʘʩʫ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʪʝʪʨʘʤʝʪʨʠ ( Ŭ ʽ 4 ɓ2m), 

ʱʦ ʩʧʨʠʷ ̒ʧʦʣʝʛʰʝʥʥʶ ʭʨʝʩʪʦʧʦʜʳʙʥʦʤʫ ʟʚʷʟʫʚʘʥʥ. ʊʉʈ-ʨʝʮʝʧʪʦʨʳʚ, ʷʢʳ 

ʨʦʟʧʽʟʥʘʶʪʴ ʧʨʝʟʝʥʪʦʚʘʥʽ ʯʝʨʝʟ ʥʠʭ ʘʥʪʠʛʝʥʠ.   ʃʝʛʢʠʡ  ɓ-ʣʘʥʮʶʛ ʷʚʣʷʻ 

ʩʦʙʦʶ ɓ2-ʤʽʢʨʦʛʣʦʙʫʣʽʥ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʦʚʥʽʰʥʝʢʣʽʪʠʥʥʦʛʦ ʜʦʤʝʥʫ, 

ʷʢʠʡ ʚʤʽʱʫʻ 100 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ʻ ʧʨʦʜʫʢʪʦʤ ʛʝʥʘ, ʷʢʠʡ 

ʣʦʢʘʣʽʟʦʚʘʥʦ ʥʘ 15 ʭʨʦʤʦʩʦʤʽ, ʽ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʤʦʣʝʢʫʣ I 

ʢʣʘʩʫ.  ɓ2-ʤʽʢʨʦʛʣʦʙʫʣʽʥ ʥʝ ʤʘʻ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʾ ʜʽʣʷʥʢʠ ʽ ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ 

ʤʝʤʙʨʘʥʽ ʟʘ ʨʘʭʫʥʦʢ ʥʝʢʦʚʘʣʝʥʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ ʘʣʴʬʘ3-ʜʦʤʝʥʦʤ.  ɺʽʥ ʣʝʛʢʦ 

ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʢʣʽʪʠʥʠ ʽ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʢʨʦʚʽ ʽ ʩʝʯʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʧʝʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʫ ʤʦʣʝʢʫʣ I ʢʣʘʩʫ ʜʦʤʝʥʠ 

Ŭ1  ̔ Ŭ2 ʟʙʫʜʦʚʘʥʽ ʟ ʦʜʥʽʻʾ ʤʝʣʽʩʠ ʘ ʽ ʯʦʪʠʨʴʦʭ ʩʪʨʽʯʦʢ ɓ. ʈʘʟʦʤ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ ʨʽʚʯʘʢ, ʜʥʦ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʩʪʨʫʢʪʫʨʘ ʛʦʬʨʦʚʘʥʦʛʦ ʘʨʢʫʰʘ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʦʩʴʤʠ ʧʨʦʪʠʙʽʞʥʠʭ ʩʪʨʽʯʦʢ ɓ, ʘ ʡʦʛʦ ʢʨʘʾ ʫʪʚʦʨʝʥʽ ʦʙʦʤʘ 

ʛʝʣʽʩʘʤʠ Ŭ.  ʎʝʡ ʨʽʚʯʘʢ ʤʽʩʪʠʪʴʩʷ ʥʘ ɓ2 ʤʽʢʨʦʛʣʦʙʫʣʽʥʽ ʽ ʜʦʤʝʥʽ Ŭ3, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ ʥʠʤ ʽ ʢʣʽʪʠʥʥʦʶ ʤʝʤʙʨʘʥʦʶ. ɺʣʘʩʥʝ ʮʝʡ ʨʽʚʯʘʢ ʻ ʤʽʩʮʝʤ ʻ 

ʤʽʩʮʝʤ ʣʦʢʘʣʽʟʘʮʽʾ ʊ-ʧʝʧʪʠʜʽʚ (ʘʥʪʠʛʝʥʽʚ), ʧʨʝʟʝʥʪʦʚʘʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. 

ʈʠʚʯʘʢ  ʚʤʽʱʫʻ ʰʽʩʪʴ ʟʘʛʣʠʙʣʠʥ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʢʠʰʝʥʷʤʠ. ʋ ʮʽ ʢʠʰʝʥʽ 

ʚʭʦʜʷʪʴ ʙʦʢʦʚʽ ʣʘʥʮʶʛʠ ʘʤʽʥʦʢʠʩʣʦʪ ʘʥʪʠʛʝʥʫ, ʧʨʝʟʝʥʪʦʚʘʥʦʛʦ ʤʦʣʝʢʫʣʦʶ 

ʄʅʉ. ɸʤʽʥʦʢʠʩʣʦʪʠ, ʯʠʾ ʙʦʢʦʚʽ ʣʘʥʮʶʛʠ ʚʭʦʜʷʪʴ ʚ ʮʽ ʢʠʰʝʥʽ ʥʘʟʠʚʘʶʪʴ 

ʷʢʽʨʥʠʤʠ.  ʂʦʥʢʨʝʪʥʘ ʤʦʣʝʢʫʣʘ ʄʅʉ ʧʦʪʨʝʙʫʻ ʟʚôʷʟʘʪʠ ʚ ʢʠʰʝʥʷʭ ʩʚʦʛʦ 

ʨʽʚʯʘʢʘ 2 ï 3 ʷʢʽʨʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʜʘʥʦʛʦ ʘʥʪʠʛʝʥʫ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ 

ʟʚôʷʟʫʚʘʥʥʷ ʽ ʧʨʝʟʝʥʪʘʮʽʾ  ʊ-ʣʽʤʬʦʮʠʪʫ. ɼʦʤʝʥʠ Ŭ1 ʽ Ŭ2, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʜʘʥʠʡ 

ʨʽʚʯʘʢ, ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠʩʴ ʥʝ ʪʽʣʴʢʠ ʘʫʪʦʛʝʥʥʠʤʠ  ʊ 

ʣʽʤʬʦʮʠʪʘʤʠ, ʘʣʝ ʽ ʯʫʞʦʨʽʜʥʠʤʠ (ʛʘʣʦʛʝʥʥʠʤʠ) ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʘʭ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʫ 

ʄʦʣʝʢʫʣʠ   ʄʅʉ II  ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʪʘʢʦʞ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʣʘʥʮʶʛʽʚ Ŭ  

ʽ ɓ, ʷʢʽ ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʥʝ ʢʦʚʘʣʝʥʪʥʠʤʠ ʟʚôʷʟʢʘʤʠ. ʎʽ ʣʘʥʮʶʛʠ ʤʘʶʪʴ 



190 

 

ʧʦʜʽʙʥʫ ʙʫʜʦʚʫ.  ʃʘʥʮʶʛ Ŭ ʤʘʻ ʤʘʩʫ ʙʣʠʟʴʢʦ 33 kDa, ʘ ʣʘʥʮʶʛ ɓ ʙʣʠʟʴʢʦ 29 

kDa. ɿʦʚʥʽʰʥʴʦ ʢʣʽʪʠʥʥʘ ʯʘʩʪʠʥʘ (N-ʢʽʥʮʝʚʘ) ʚ ʦʙʦʭ ʣʘʥʮʶʛʘʭ ʟʙʫʜʦʚʘʥʘ ʟ 

ʜʚʦʭ ʜʦʤʝʥʽʚ. ʂʦʨʦʪʢʠʡ ʚʥʫʪʨʽʰʥʴʦ ʤʝʤʙʨʘʥʥʠʡ ʚʽʜʨʽʟʦʢ ʤʽʩʪʠʪʴ 23, ʘ 

ʟʦʚʥʽʰʥʴʦ ʤʝʤʙʨʘʥʥʠʡ ï 8 ï 15 ʘʤʽʥʦʢʠʩʣʦʪ. ɿʦʚʥʽʰʥʽ ʜʦʤʝʥʠ (Ŭ1  ʽ ɓ1) 

ʫʪʚʦʨʶʶʪʴ ʨʽʚʯʘʢ, ʧʦʜʽʙʥʠʡ ʜʦ ʪʦʛʦ, ʷʢʠʡ ʫʪʚʦʨʶʶʪʴ ʜʦʤʝʥʠ Ŭ1  ʽ Ŭ2 

ʪʷʞʢʦʛʦ ʣʘʥʮʶʛʘ ʤʦʣʝʢʫʣ ʄʅʉ I ʢʣʘʩʫ.  ʁʦʛʦ ʜʥʦ ʪʝʞ ʫʪʚʦʨʶʶʪʴ ʚʽʩʽʤ 

ʧʨʦʪʠʙʽʞʥʠʭ ʩʪʨʽʯʦʢ ɓ, ʘ ʢʨʘʾ ʫʪʚʦʨʝʥʽ ʜʚʦʤʘ ʛʝʣʽʩʘʤʠ Ŭ.  ʈʠʚʯʘʢ  ʚʤʽʱʫʻ 

ʰʽʩʪʴ  ʢʠʰʝʥʴ. ʋ ʮʽ ʢʠʰʝʥʽ  ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʙʽʯʥʽ ʣʘʥʮʶʛʠ ʘʤʽʥʦʢʠʩʣʦʪ 

ʘʥʪʠʛʝʥʽʚ, ʧʨʝʟʝʥʪʦʚʘʥʠʭ ʤʦʣʝʢʫʣʦʶ ʄʅʉ II.  ʇʦʣʽʤʦʨʬʥʽʩʪʴ ʤʦʣʝʢʫʣ ʄʅʉ 

II  ʢʣʘʩʫ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʦʤʝʥʘʤʠ Ŭ1  ʽ ɓ1. ɼʦʤʝʥʠ Ŭ2  ̔  ɓ2 ʧʦʜʽʙʥʽ 

ʜʦ ʜʦʤʝʥʽʚ ʩʪʘʙʽʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʷʞʢʠʭ ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʄʦʣʝʢʫʣʠ 

ʄʅʉ II  ʤʘʶʪʴ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʠʤʝʨʽʚ. ɼʦ ʩʢʣʘʜʫ ʪʘʢʦʛʦ ʜʠʤʝʨʫ 

ʚʭʦʜʷʪʴ ʜʚʘ ʣʘʥʮʶʛʠ Ŭ ʽ ʜʚʘ ʣʘʥʮʶʛʠ ɓ. 

 

 

 

ʈʠʩʫʥʦʢ 6.2.2 -   ʉʭʝʤʘʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʣʝʢʫʣ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. 
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6.3 ʉʪʨʫʢʪʫʨʘ ʛʝʥʽʚ ʽ ʩʠʥʪʝʟ ʤʦʣʝʢʫʣ ʄʅʉ 

ɻʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʩ̔ʪʦʩʫʤʽʩʥʦʩʪʽ ʷʢ ʫ ʤʠh ʝʡ, ʪʘʢ  ̔ʫ ʣʶʜʠʥʠ, ʤʽʩʪʠʪʴ ʚ 

ʩʦʙʽ ʪʨʠ ʛʨʫʧʠ ʛʝʥ̔ʚ:  

- ʛʝʥʠ, ̫ ʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʤʦʣʝʢʫʣʠ I ʢʣʘʩʫ (ʅ-2ʂ, ʅ-2D ̔  ʅ-2L ʫ ʤʠh ʝʡ  ̔

HLA-A, HLA-B, HLA-C ʫ ʣʶʜʠʥʠ);  

- ʛʝʥʠ,  ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʤʦʣʝʢʫʣʠ II ʢʣʘʩʫ (ʘʣʴʬʘ-  ̔ʙʝʪʘ-ʣʘʥʮʶʛʠ ʤʦʣʝʢʫʣ 

ɸ ̔ ɽ ʫ ʤʠh ʝʡ  ̔DP, DQ, DR ʫ ʣʶʜʠʥʠ); ʜʦ ʮʽʻʾ ʞ ʛʨʫʧʠ ʛʝʥʽʚ ʚʽʜʥʦʩʷʪʴʩʷ  

LMP  ̔ TAP. ɺʦʥʠ ʢʦʥʪʨʦʣʶʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʙʽʣʢʠ, ʷʢʽ ʧʨʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ 

ʧʨʦʮʝʩʽ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʘʥʪʠʛʝʥʥʦʛʦ ʧʝʧʪʠʜʫ ʟ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ; ʂʨʽʤ 

ʪʦʛʦ, ʜʦ ʨʝʛʽʦʥʫ HLA-D ʚʽʜʥʦʩʷʪʴʩʷ ʛʝʥʠ HLA-LMP ʽ HLA-TAP . 

ʅʠʟʢʦʤʦʣʝʢʫʣʷʨʥ ̔ ʙʝʣʢʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʜʘʥʠʤʠ ʛʝʥʘʤʠ, ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪ ɹʚ ʧ̔ʜʛʦʪʦʚʮʽ ʯʫʞʝʨʦʜʥʦʛʦ ʘʥʪʠʛʝʥʫ ʜʦ ʧʨʝʟʝʥʪʘʮʽʾ ʊ-ʢʣʝʪʠʥʘʤ.  

ʈʠʩ. 

ɻɽʅʀʄʅʉ, ʇʈʆɼʋʂʊʀ ʗʂʀʍ ʇʈʀʁʄɸʖʊʔ ʋʏɸʉʊʔ  

ɺ ʇʈʆʎɽʉɯʅɻʋ ʊɸ ʇʈɽɿɽʅʊɸʎɯɰ ɸʅʊʀɻɽʅɯɺ

ɻʝʥʠʪʨʘʥʩʧʦʨʪʥʠʭʙʽʣʢʽʚ(ʊɸʈ) ʪʘ ʢʦʤʧʦʥʝʥʪʽʚʧʨʦʪʝʘʟʦʤ(LMP) 

ʨʦʩʪʘʰʦʚʘʥʠʭʫ ʤʠʰʝʡʚ ʢʦʤʧʣʝʢʩʽʅ-2, ʫ ʣʶʜʠʥʠ- ʚ ʢʦʤʧʣʝʢʩʽ

HLA.

 

ʈʠʩʫʥʦʢ 6.3.1 ï ɻʝʥʠ ʄʅʉ, ʧʨʦʜʫʢʪʠ ʷʢʠʭ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ 

ʧʨʦʮʝʩʽʥʛʫ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ   

http://obi.img.ras.ru/Humbio/immunology/imm-gal/00013e4a.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/00013e4a.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/000e5c44.htm
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- ʛʝʥʠ III ʢʣʘʩʫ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʩʠʥʪʝʟ ʦʜʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʚ̔ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʤʝʥʪʫ, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʧʫʭʣʠʥ-ʘʣʴʬʘ  ̔ -ʙʝʪʘ, ʬʝʨʤʝʥʪʚ̔, ̫ʢʽ 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ  ʩʠʥʪʝʟ ̔ʛʦʨʤʦʥʚ̔.  

ʋʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʦʟʥʘʢ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʩʠʩʪʝʤʠ HLA  ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ. 

 

 

  ʄʦʣʝʢʫʣʷʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʦʙʣʘʩʪʝʡ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ɻʂɻ 

 

         

ɻʝʥʠ ɯ ʢʣʘʩʫ (ʤʠʰʽ ʽ ʣʶʜʠʥʠ) ʩʢʣʘʜʘʶʪʴ ʤʫʣʴʪʠʛʝʥʥʽ ʨʦʜʠʥʠ ʩʝʨʝʜʥʴʦʛʦ 

ʨʦʟʤʽʨʫ. ɸʥʘʣʽʟ 9ʭ10
5 
ʢʦʩʤʽʜʥʠʭ ʢʣʦʥʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʛʝʥʦʤʥʫ 

ʙʽʙʣʽʦʪʝʢʫ ʣʽʤʬʦʙʣʘʩʪʦʾʜʥʦʾ ʣʽʥʽʾ ʣʶʜʠʥʠ LCL 721, ʚʠʷʚʠʚ ʧʦ ʤʝʥʰʽʡ ʤʽʨʽ 17 

ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ɺ ʛʝʥʦʤʽ ʤʠʰʝʡ ʣʽʥʽʾ ɺɸLɺ/ʩ ʚʠʷʚʣʝʥʦ 36 ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ʗʢ 

ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʛʽʙʨʠʜʠʟʘʮʽʾ ʧʦ ʉʘʫʟʝʨʝʥʫ, ʢʽʣʴʢʽʩʪʴ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠ ʫ ʧʦʧʫʣʷʮʽʾ. 

 ɺʽʜʦʤʦ 2 ʚʠʜʠ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ʇʝʨʰʠʡ ʚʠʜ - ʪʘʢ ʟʚʘʥʽ ʢʣʘʩʠʯʥʽ ʛʝʥʠ ɯ 

ʢʣʘʩʫ - ʷʢʠʡ ʢʦʜʫʻ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʽ ɸɻ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʛʝʥʠ ʂ, D, L 

ʣʦʢʫʩʽʚ ʅ-2 ʦʙʣʘʩʪʝʡ ʤʠʰʽ (17 ʭʨʦʤʦʩʦʤʘ) ʽ ɸ, ɺ, ʉ  ʣʦʢʫʩʽʚ ʅLɸ ʦʙʣʘʩʪʽ 

ʣʶʜʠʥʠ (6 ʭʨʦʤʦʩʦʤʘ). ʇʨʦʜʫʢʪʠ ʮʠʭ ʛʝʥʽʚ ʝʢʩʧʨʝʩʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʚʩʽʭ 

ʷʜʨʦʚʤʽʱʫʶʯʠʭ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ, ʧʨʠʯʦʤʫ ʛʝʪʝʨʦʟʠʛʦʪʠ ʤʘʶʪʴ ʧʦʜʚʽʡʥʠʡ 

ʥʘʙʽʨ ɸɻ. ʊʨʘʥʩʧʣʘʥʪʘʮʽʡʥʽ ɸɻ ʤʘʶʪʴ ʚʝʣʠʢʠʡ, ʥʝʤʘʶʯʠʡ ʘʥʘʣʦʛʽʾ, 

ʧʦʣʽʤʦʨʬʽʟʤ. ɺ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʠʰʝʡ ʟʥʘʡʜʝʥʦ ʧʦ ʤʝʥʰʽʡ ʤʽʨʽ 56 ʘʣʝʣʝʡ ʜʣʷ 

ʣʦʢʫʩʫ ʅ-2ʂ ʽ 45 ʘʣʝʣʝʡ ʜʣʷ ʣʦʢʫʩʫ ʅ-20. ʇʦ ʧʦʧʝʨʝʜʥʽʤ ʦʮʽʥʢʘʤ, ʚ ʧʦʧʫʣʷʮʽʾ 

ʜʠʢʠʭ ʤʠʰʝʡ ʜʣʷ ʮʠʭ ʣʦʢʫʩʽʚ ʻ ʥʝ ʤʝʥʰʝ 100-200 ʘʣʝʣʝʡ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʽʩʥʫʚʘʥʥʷ 20, 50 ʽ 8 ʘʣʝʣʝʡ ʜʣʷ ʛʝʥʽʚ ʅLɸ-ɸ, -ɺ, -ʉ, ʚʽʜʧʦʚʽʜʥʦ. ɹʫʜʴ-ʷʢʘ ʜʘʥʘ 

ʢʦʤʙʽʥʘʮʽʷ ʥʘ ʦʜʥʽʡ ʭʨʦʤʦʩʦʤʽ ʚʠʟʥʘʯʘʻ ʫʥʽʢʘʣʴʥʠʡ ʅ-2- ʘʙʦ  ʅLɸ-ʛʘʧʣʦʪʠʧ; 

ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʝ ʯʠʩʣʦ ʛʘʧʣʦʪʠʧʽʚ ʜʫʞʝ ʚʝʣʠʢʝ. ʇʦʣʽʤʦʨʬʽʟʤ ɸɻ  

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚʠʟʥʘʯʘʻ ʙʽʦʣʦʛʽʯʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʦʩʦʙʠʥʠ, ʽ ʥʘʧʝʚʥʦ,  

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚôʷʟʘʥʽ ʟ ʬʫʥʢʮʽʷʤʠ ʮʠʭ ʤʦʣʝʢʫʣ. 
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 ɼʨʫʛʠʡ ʚʠʜ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʙʽʣʴʰ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʡ, ʥʽʞ ʧʝʨʰʠʡ ʚʠʜ, ʽ 

ʟʥʘʯʥʦ  ʤʝʥʰ ʚʠʚʯʝʥʠʡ. ɺ ʤʠʰʽ ʮʽ ʛʝʥʠ ʟʥʘʭʦʜʷʪʴʩʷ  ʥʘ 17 ʭʨʦʤʦʩʦʤʽ ʚ 

ʦʙʣʘʩʪʽ Qa-Tla, ʨʦʟʪʘʰʦʚʘʥʦʾ ʜʠʩʪʘʣʴʥʦ ʜʦ ʅ-2 ʦʙʣʘʩʪʽ. ʋ ʣʶʜʠʥʠ ʯʘʩʪʠʥʘ 

ʮʠʭ, ʪʘʢ ʟʚʘʥʠʭ  ʥʝʢʣʘʩʠʯʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ, ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ 6 ʭʨʦʤʦʩʦʤʽ 

ʜʠʩʪʘʣʴʥʦ ʜʦ ɸ-ʣʦʢʫʩʫ, ʘ ʯʘʩʪʠʥʘ ï ʥʘ ʽʥʰʠʭ ʭʨʦʤʦʩʦʤʘʭ. ʈʷʜ ʥʝʢʣʘʩʠʯʥʠʭ 

ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʢʦʜʫʶʪʴ ɸɻ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʙʤʝʞʝʥʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ, 

ʦʙʤʝʞʝʥʠʤ ʨʦʟʧʦʜʽʣʝʥʥʷʤ ʚ ʪʢʘʥʠʥʘʭ ʽ ʥʝʚʽʜʦʤʦʶ ʬʫʥʢʮʽʻʶ. Qa- ʽ Tla-ɸɻ 

ʤʠʰʽ ʚʠʷʚʣʝʥʽ ʪʽʣʴʢʠ ʥʘ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ, ʧʨʠʯʦʤʫ ʜʝʷʢʽ ʟ ʥʠʭ 

ʟôʷʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʧʝʚʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ. ɺʥʘʩʣʽʜʦʢ ʤʫʪʘʮʽʾ, ʷʢʘ 

ʪʦʨʢʘʻʪʴʩʷ ʝʢʟʦʥʫ 5(ʢʦʜʫʻ ʪʨʘʥʩʤʝʤʙʨʘʥʥʫ ʯʘʩʪʠʥʫ ʤʦʣʝʢʫʣʠ) ʜʝʷʢʽ ʟ ʮʠʭ ɸɻ 

ʜʝʢʨʝʪʫʶʪʴʩʷ. ʋ ʣʶʜʠʥʠ Tla-ʧʦʜʽʙʥʽ ɸɻ ʚʠʷʚʣʝʥʽ ʥʘ ʜʝʷʢʠʭ ʧʦʧʫʣʷʮʽʷʭ ʊ-

ʣʽʤʬʦʮʠʪʽʚ, ʊ-ʣʝʡʢʝʤʽʯʥʠʭ ʢʣʽʪʠʥ ʽ ʢʣʽʪʠʥ ʦʩʪʨʦʚʢʽʚ ʃʘʥʛʝʨʛʘʥʩʘ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ɻʂɻ ʤʠʰʝʡ, ʜʝ ʚʠʷʚʣʝʥʘ ʚʠʩʦʢʘ ʛʦʤʦʣʦʛʽʷ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ ʤʽʞ Qa-, Tla- 

ʽ ʅ-2 ʛʝʥʘʤʠ, ʤʽʞ ʢʣʘʩʠʯʥʠʤʠ ʽ ʥʝʢʣʘʩʠʯʥʠʤʠ ʛʝʥʘʤʠ ɯ ʢʣʘʩʫ ʣʶʜʠʥʠ 

ʚʠʷʚʣʝʥʦ ʜʫʞʝ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʚ ʥʫʢʣʝʦʪʠʜʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

 ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʥʝʢʣʘʩʠʯʥʠʭ ɸɻ ɯ ʢʣʘʩʫ ʣʶʜʠʥʠ ʽ ʤʠʰʽ ʚ ʥʘʰ ʯʘʩ 

ʥʝʚʽʜʦʤʽ ʘʥʽ ʪʠʧʠ ʢʣʽʪʠʥ, ʘʥʽ ʩʪʘʜʽʾ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʥʘ ʷʢʠʭ ʤʦʞʝ 

ʧʨʦʭʦʜʠʪʠ ʾʭ ʝʢʩʧʨʝʩʽʷ. ʂʦʥʩʪʠʪʫʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʮʠʭ ʛʝʥʽʚ ʚ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ  L-ʢʣʽʪʠʥʘʭ, ʤʦʞʣʠʚʦ, ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ ʚʠʜʽʣʝʥʥʷ ʽ ʜʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʮʠʭ ʛʝʥʽʚ ʽ ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʙʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ. 

 ʈʷʜ ʛʝʥʽʚ ɻʂɻ ɯ ʢʣʘʩʫ, ʷʢ ʢʣʘʩʠʯʥʽ, ʪʘʢ ʽ ʥʝ ʢʣʘʩʠʯʥʽ ʷʚʣʷʶʪʴʩʷ 

ʧʩʝʚʜʦʛʝʥʘʤʠ. ʎʽ ʛʝʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʛʦʤʦʣʦʛʽʶ ʧʦ ʥʫʢʣʝʦʪʠʜʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʝʥʘʤʠ ɯ ʢʣʘʩʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʟʘʛʘʣʴʥʝ ʝʚʦʣʶʮʽʡʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʦʜʥʘʢ, ʽʟ-ʟʘ ʥʘʢʦʧʠʯʝʥʥʷ ʤʫʪʘʮʽʡ ʚʦʥʠ 

ʩʪʘʣʠ ʜʝʬʝʢʪʥʽ ʧʦ ʝʢʩʧʨʝʩʽʾ. ʇʝʨʰʽ 2 ʛʝʥʠ ɯ ʢʣʘʩʫ ʅLɸ, ʜʣʷ ʜʝʷʢʠʭ ʙʫʣʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʚʥʘ ʥʫʢʣʝʦʪʠʜʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʷʚʣʷʶʪʴʩʷ ʧʩʝʚʜʦʛʝʥʘʤʠ. 

ʂʣʦʥ LN-11ɸ ʤʘʻ ʙʘʛʘʪʦ ʟʘʚʯʘʩʥʠʭ ʪʝʨʤʽʥʫʶʯʠ ʢʦʜʦʥʽʚ ʽ ʤʫʪʘʮʽʶ, ʷʢʘ 

ʚʠʢʣʠʢʘʻ ʟʩʫʚ ʨʘʤʢʠ ʟʯʠʪʫʚʘʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʝʢʟʦʥʘʤ ʚʽʜʦʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʝʥʽʚ. ʂʣʦʥ 
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ʨʅLɸ 12,4, ʥʘʧʝʚʥʦ, ʪʘʢʦʞ ʥʝ ʤʦʞʝ ʢʦʜʫʚʘʪʠ ʢʣʘʩʠʯʥʠʡ ɸɻ ɯ ʢʣʘʩʫ ʽʟ-ʟʘ 

ʤʫʪʘʮʽʡ, ʷʢʘ ʚʠʢʣʠʢʘʻ ʟʘʤʽʥʫ ʮʠʩʪʝʾʥʫ ʚ ʧʦʣʦʞʝʥʥʽ 164 ʥʘ ʬʝʥʽʣʘʣʘʥʽʥ, ʱʦ 

ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ ʚʘʞʣʠʚʦʛʦ ʜʠʩʫʣʴʬʽʜʥʦʛʦ 

ʟʚôʷʟʢʫ ʚʩʝʨʝʜʠʥʽ ʜʨʫʛʦʛʦ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʜʦʤʝʥʫ.  

 

 

 

ʊʘʙʣʠʮʷ 6.3.1  -     ɻʝʥʠ HLA  

 

ʅʘʟʚʘ ʛʝʥʘ ɺʣʘʩʪʠʚʦʩʪʽ 

1 2 

HLA-ɸ ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ ɯ ʢʣʘʩʫ 

HLA-ɺ ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ ɯ ʢʣʘʩʫ 

HLA-ʉ ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ ɯ ʢʣʘʩʫ 

HLA-E  

HLA-F  

HLA-G  

HLA-H ʧʩʝʚʜʦʛʝʥ 

HLA-J ʧʩʝʚʜʦʛʝʥ 

HLA-K ʧʩʝʚʜʦʛʝʥ 

HLA-L ʧʩʝʚʜʦʛʝʥ 

HLA-DRɸ ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ DR 

HLA-DRB1 ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ1 DR 

HLA-DRB2 ʧʩʝʚʜʦʛʝʥ 

HLA-DRB3 ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ3 DR 

HLA-DRB4 ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ4 DR 

HLA-DRB5 ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ5 DR 

HLA-DRB6 ʧʩʝʚʜʦʛʝʥ 

HLA-DRB7 ʧʩʝʚʜʦʛʝʥ 

HLA-DRB8 ʧʩʝʚʜʦʛʝʥ 

HLA-DRB9 ʧʩʝʚʜʦʛʝʥ 

HLA-DQɸ1 ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ DQ 

HLA-DQB1 ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ DQ 

HLA-DQɸ1 ʝʢʩʧʨʝʩʽʷ ʥʝʚʽʜʦʤʘ 

HLA-DQɺ2 ʝʢʩʧʨʝʩʽʷ ʥʝʚʽʜʦʤʘ 

HLA-DQɺ3 ʝʢʩʧʨʝʩʽʷ ʥʝʚʽʜʦʤʘ 

HLA-DʆB1 ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ Dʆ 

HLA-Dʄɸ ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ Dʄ 

HLA-Dʄɺ ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ Dʄ 

HLA-DNɸ ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ DN 
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HLA-DPɸ1 ʢʦʜʫʻ ʣʘʥʮʶʛ Ŭ DP 

HLA-DPɺ1 ʢʦʜʫʻ ʣʘʥʮʶʛ ɓ DP 

HLA-DPA2 ʧʩʝʚʜʦʛʝʥ 

HLA-DPB2 ʧʩʝʚʜʦʛʝʥ 

ʊɸʈ1 ʢʦʜʫʻ ʙʽʣʦʢ, ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʧʝʧʪʠʜʠ ʜʦ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ 

ʊɸʈ2 ʢʦʜʫʻ ʙʽʣʦʢ, ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʧʝʧʪʠʜʠ ʜʦ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ 

LMP2 ʢʦʜʫʻ ʙʽʣʦʢ, ʧʦʜʽʙʥʠʡ ʜʦ ʧʨʦʪʝʘʟ 

LMP7 ʢʦʜʫʻ ʙʽʣʦʢ, ʧʦʜʽʙʥʠʡ ʜʦ ʧʨʦʪʝʘʟ 
 

 

ʈʝʛʽʦʥ ʩʠʩʪʝʤʠ ʅLɸ, ʱʦ ʦʭʦʧʣʶʻ ʛʝʥʠ ʤʦʣʝʢʫʣ ʄʅʉ ɯ ʢʣʘʩʫ, ʤʽʩʪʠʪʴ 

ʛʝʥʠ ʪʷʞʢʠʭ ʣʘʥʮʶʛʽʚ, ʅLɸ - ɸ, ɺ, ʉ. ʅʘʪʦʤʽʩʪʴ, ʜʽʣʷʥʢʘ D, ʱʦ ʤʽʩʪʠʪʴ ʛʝʥʠ 

ʜʣʷ ʤʦʣʝʢʫʣ ʄʅʉ ɯɯ ʢʣʘʩʫ, ʤʘʻ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. ʉ.112). ʋ ʮʽʡ 

ʜʽʣʷʥʮʽ ʟʥʘʭʦʜʷʪʴʩʷ ʛʝʥʠ ʷʢ ʜʣʷ Ŭ ïʣʘʥʮʶʛʽʚ, ʪʘʢ ʽ ʜʣʷ  ɓ-ʣʘʥʮʶʛʽʚ ʤʦʣʝʢʫʣ  

ʄʅʉ ɯɯ ʢʣʘʩʫ. ɼʚʘ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʽ ʛʝʥʠ ʢʦʜʫʶʪʴ ʣʘʥʮʶʛ Ŭ ʅLɸ-DP ʽ ʜʚʘ 

ʛʝʥʠ ʢʦʜʫʶʪʴ ʣʘʥʮʶʛ ɓ ʅLɸ-DP, ʘʣʝ ï DPɸ2 ʽ DPɺ2 ʻ ʧʩʝʚʜʦ ʛʝʥʘʤʠ, ʪʦʙʪʦ 

ʚʠʥʠ ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʪʨʘʥʩʢʨʠʧʮʽʾ. ʋ ʚʠʧʘʜʢʫ HLA -DQ, ʭʦʯʘ ʛʝʥʠ DQɸ2 ̔ 

DQɺ2 ʥʝ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʧʩʝʚʜʦʛʝʥʠ, ʘʣʝ ʽ ʜʦʩʽ ʥʝ ʚʠʷʚʣʝʥʦ ʾʭ ʧʨʦʜʫʢʪʽʚ. ɿ 

ʨʝʰʪʠ ʜʚʦʭ ʛʝʥʽʚ DQ, ʦʙʠʜʚʽ ʻ ʧʦʣʽʤʦʨʬʥʠʤʠ. ʆʩʢʽʣʴʢʠ ʫ ʤʦʣʝʢʫʣ ʄʅʉ ɯɯ 

ʢʣʘʩʫ ʣʘʥʮʶʛ Ŭ ʢʦʜʦʚʘʥʠʡ ʚ ʦʜʥʽʡ ʭʨʦʤʦʩʦʤʽ, ʤʦʞʝ ʟʚô̫ ʟʫʚʘʪʠʩʴ ʟ ʣʘʥʮʶʛʦʤ 

ɓ, ʢʦʜʦʚʘʥʠʤ ʷʢ ʚ ʦʜʥʽʡ ʪʘʢ ʽ ʚ ʜʨʫʛʽʡ ʭʨʦʤʦʩʦʤʽ ʽ ʥʘʚʧʘʢʠ, ʪʦ ʚ ʛʝʪʝʨʦʟʠʛʦʪʠ 

ʱʦʜʦ ʛʝʥʽʚ HLA-DQ ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʯʦʪʠʨʠ ʨʽʟʥʽ ʤʦʣʝʢʫʣʠ HLA-DQ.  

 

 

 

ʈʠʩʫʥʦʢ 6.3.2 - ʉʭʝʤʘ ʨʘʡʦʥʫ D ʩʠʩʪʝʤʠ HLA. ʃʽʪʝʨʦʶ  ɣ  ʧʦʟʥʘʯʝʥʦ 

ʧʩʝʚʜʦ ʛʝʥʠ (ʥʝʜʽʶʯʽ ʛʝʥʠ). 
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ɺ̔ ʜʥʦʩʥʦ ʛʝʥʽʚ ʅLɸ-DR ʩʠʪʫʘʮʽʷ ʻ ʩʢʣʘʜʥʽʰʦʶ, ʦʩʢʽʣʴʢʠ ʚ ʭʨʦʤʦʩʦʤʽ 

ʤʦʞʝ ʙʫʪʠ ʜʝʚô̫ ʪʴ ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ ʣʘʥʮʶʛ ɓ ʚʽʜ DRɺ1 ʜʦ  DRɺ9. ɻʝʥ 

DRɺ2 ʽ ʛʝʥʠ ʚʽʜ DRɺ6 ʜʦ DRɺ69 ʻ ʧʩʝʚʜʦ ʛʝʥʘʤʠ. ʅʝʪʠʧʦʚʠʤ ʚʚʘʞʘʻʪʴʩʷ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʛʝʥʽʚ DRɺ ʻ ʨʽʟʥʦʶ ʽ ʽʟʥʠʭ ʛʘʧʣʦʪʠʧʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ  ʟʤʽʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ  ʚʘʨʽʘʥʪʽʚ ʤʦʣʝʢʫʣ ʅLɸ-DR ʫ ʦʜʥʽʻʾ ʦʩʦʙʠ. ɿʘ 

ʧʝʚʥʠʭ ʫʤʦʚ ʤʦʞʫʪʴ ʟô̫ ʚʠʪʠʩʴ ʥʝʪʠʧʦʚʽ ʤʦʣʝʢʫʣʠ ʄʅʉ ɯɯ ʢʣʘʩʫ ʰʣʷʭʦʤ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʣʘʥʮʶʛʽʚ -DR Ŭ ʟ -DR ɓ. ʋ ʜʽʣʷʥʮʽ D ʟʥʘʭʦʜʷʪʴʩʷ ʪʘʢʦʞ ʛʝʥʠ ʜʣʷ 

ʚʢʘʟʘʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʧʝʧʪʠʜʠ, ʷʢʽ ʧʦʪʽʤ ʟʚô̫ ʟʫʶʪʴʩʷ ʟ 

ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ ɯ ʢʣʘʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʣʽʤʦʨʬʥʽʩʪʴ ʛʝʥʽʚ ʄʅʉ, ʷʢʽ 

ʢʦʜʫʶʪʴ ʤʦʣʝʢʫʣʠ ɯɯ ʢʣʘʩʫ ʩʪʦʩʫʶʪʴʩʷ ʪʘʢʦʞ ʽ ʧʨʦʤʦʪʦʨʽʚ , ʱʦ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʘʣʝʣʴ ʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʨʽʚʥʷ ʪʢʘʥʠʥʥʦʾ ʝʢʩʧʨʝʩʽʾ 

ʮʠʭ ʤʦʣʝʢʫʣ.  

 ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʙʫʣʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʘʥʽ ʩʠʩʪʝʤʠ 

ʪʨʘʥʩʬʝʢʮʽʾ ï ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ. ɻʝʥʠ ɯ ʢʣʘʩʫ ʪʨʘʥʩʬʽʢʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʘ-

ʬʦʩʬʘʪʥʦʾ ʧʨʝʮʠʧʽʪʘʮʽʾ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʤʘʨʢʝʨʘ-ʛʝʥʘ ʪʽʤʽʜʠʥʢʽʥʘʟʠ ʚ ʤʽʰʝʥʽ, 

Ltk
ð
ʢʣʽʪʠʥʠ, ʷʢʽ ʜʝʬʝʢʪʥʽ ʧʦ ʝʥʜʦʛʝʥʥʽʡ ʪʽʤʽʜʠʥʢʽʥʘʟʥʽʡ ʘʢʪʠʚʥʦʩʪʽ. ʂʣʽʪʠʥʠ, 

ʚ ʷʢʠʭ ʟôʷʚʠʣʠʩʴ tk
+ 
-ʬʝʥʦʪʠʧʠ ʧʽʜʜʘʶʪʴʩʷ ʩʝʣʝʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʦʚʠʱʘ 

ɻɸʊ. ɽʢʩʧʨʝʩʽʶ ʪʨʘʥʩʬʽʢʦʚʘʥʠʭ ʛʝʥʽʚ ʟʥʘʭʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ɸʊ, ʷʢʽ 

ʨʦʟʧʽʟʥʘʶʪʴ ɸɻ-ʢʣʽʪʠʥʥʽ ʧʦʚʝʨʭʥʽ. ɺ ʥʘʰ ʯʘʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʽʜʭʦʜʫ 

ʚʜʘʣʦʩʷ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʽ ʩʪʨʫʢʪʫʨʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʷʜ ʛʝʥʽʚ ɯ ʢʣʘʩʫ 

ʣʶʜʠʥʠ (ʅLɸ-ɸ3, -ɸ2, -ɸ24, -ɺ7, -ɺ27, -ɺw58,  -ʉw3) ʽ ʤʠʰʽ (ʅ-2ʂ, D, L, Tla, 

Qa=23). 

 ʆʩʦʙʣʠʚʽʩʪʶ ʤʦʣʝʢʫʣʷʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʤʠʰʽ ʥʘ 

ʭʨʦʤʦʩʦʤʘʭ ʷʚʣʷʻʪʴʩʷ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʢʣʘʩʪʝʨʽʚ ʙʣʠʟʴʢʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʛʝʥʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʢʣʦʥʫʚʘʥʥʽ ʚ ʢʦʩʤʽʜʘʭ. ʐʣʷʭʦʤ 

ʘʥʘʣʽʟʫ 250000 ʢʦʩʤʽʜʥʠʭ ʢʣʽʪʠʥ (ʢʣʦʥʽʚ), ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʦʚʥʫ ʛʝʥʦʤʥʫ 

ʙʽʙʣʽʦʪʝʢʫ ʤʠʰʝʡ ʣʽʥʽʾ ɺɸLɺ/c ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʙ ʢɼʅʂ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ 

5'- ʽ 3'-ʢʽʥʮʝʚʠʭ ʜʽʣʷʥʦʢ ʛʝʥʽʚ ɯ ʢʣʘʩʫ, ʚʠʜʽʣʝʥʦ 64 ʢʦʩʤʽʜʥʠʭ ʢʣʦʥʠ ʟ 

ʚʩʪʘʚʥʠʤʠ ɼʅʂ 32-46 ʪ.ʧ.ʦ. ɸʥʘʣʽʟ ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʢʘʨʪ ɼʅʂ-ʚʩʪʘʚʦʢ ʚ ʮʠʭ 
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ʢʣʦʥʘʭ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ 13 ʢʣʘʩʪʝʨʽʚ ʟ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 35 ʜʦ 191 ʪ.ʧ. ʦʩʥʦʚ, 

ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚʽʜ 1 ʜʦ 7 ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ɺ ʟʘʛʘʣʴʥʽʡ ʩʢʣʘʜʥʦʩʪʽ ʮʽ ʢʣʘʩʪʝʨʠ 

ʚʢʣʶʯʘʶʪʴ 36 ʛʝʥʽʚ  ɯ ʢʣʘʩʫ ʽ ʧʦʢʨʠʚʘʶʪʴ ʜʽʣʷʥʢʫ ɼʅʂ ʧʨʦʪʷʞʥʽʩʪʶ 837 

ʪ.ʧ.ʥ., ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʭʨʦʤʦʩʦʤʠ, ʷʢʘ ʟʘʡʤʘʻ ʦʙʣʘʩʪʽ ʅ-2 ʽ Tla- 

, ʧʨʠʯʦʤʫ ʜʦ 80% ʙʫʣʦ ʢʘʨʙʦʚʘʥʦ ʚ ʦʙʣʘʩʪʽ Tla. ʄʝʪʦʜ ñʧʨʦʭʦʜʞʝʥʥʷ ʧʦ 

ʭʨʦʤʦʩʦʤʽò, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʮʴʦʤʫ ʘʥʘʣʽʟʽ, ʜʦʟʚʦʣʠʚ ʩʢʣʘʩʪʠ 

ʧʦʧʝʨʝʜʥʴʦ ʢʘʨʪʫ ʣʦʢʘʣʽʟʘʮʽʾ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʤʠʰʽ ʥʘ 17 ʭʨʦʤʦʩʦʤʽ (ʨʠʩ. 6.3.3). 

 

 

 

ʈʠʩʫʥʦʢ 6.3.3 -  ʉʭʝʤʘ ʛʝʥʝʪʠʯʥʦʾ ʢʘʨʪʠ ʛʦʣʦʚʥʦʾ ʩʠʩʪʝʤʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

ʤʠʰʽ  

 

 ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʠʰʽ ʫ ʣʶʜʠʥʠ ʚʩʽ ʥʝʢʣʘʩʠʯʥʽ ʛʝʥʠ ɯ ʢʣʘʩʫ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘ ʦʜʥʽʡ ʭʨʦʤʦʩʦʤʽ, ʢʨʽʤ ʪʦʛʦ, ʮʽ ʛʝʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʟʥʘʯʥʦʤʫ ʚʽʜʜʘʣʝʥʽ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʽ ʧʨʠ ʢʣʦʥʫʚʘʥʥʽ ʚ ʢʦʩʤʽʜʘʭ ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʦʜʠʥ 

ʢʣʦʥ ʤʽʩʪʠʪʴ ʙʽʣʴʰ ʦʜʥʦʛʦ ʛʝʥʘ. ɯʟ-ʟʘ ʮʴʦʛʦ ʚ ʥʘʰ ʯʘʩ ʚʜʘʣʦʩʷ ʩʢʣʘʩʪʠ 

ʧʨʠʙʣʠʟʥʫ ʢʘʨʪʫ ʣʦʢʘʣʽʟʘʮʽʾ ʣʠʰʝ ʢʣʘʩʠʯʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ: ʮʝʥʪʨʦʤʽʨʘ - ʅLɸ 

ï ɺ - ʅLɸ ï ʉ - ʅLɸ ï ɸ ï ʪʽʣʦʤʽʨʘ ʩ ʚʽʜʩʪʘʥʥʶ ɺ-ʉ ʽ ʉ-ɸ 0,1 ʩʄ ʽ 0,7 ʩʄ 

ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ ʣʦʢʫʩ ɸ ʚʢʣʶʯʘʻ 4 ʛʝʥʠ, ʦʜʠʥ ʟ ʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, 

ʥʘ ʜʽʣʷʥʮʽ ʧʨʦʪʷʞʥʽʩʪʶ 60 ʪ.ʧ.ʦ., ʣʦʢʫʩ ɺ ï 2 ʛʝʥʠ (1-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ) ʥʘ 

ʜʽʣʷʥʮʽ 40 ʪ.ʧ.ʦ., ʣʦʢʫʩ ʉ ï ʤʽʥʽʤʫʤ 2 ʛʝʥʠ (1-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ). ɹʽʣʴʰʽʩʪʴ 

ʥʝʢʣʘʩʠʯʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʥʘʧʨʘʚʣʝʥʽ ʜʦ ʪʽʣʦʤʽʨʠ ʚʽʜ ɸ-ʣʦʢʫʩʫ. 
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ʊʦʯʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʮʠʭ ʛʝʥʽʚ ʙʫʜʝ ʟʨʦʙʣʝʥʘ, ʥʘʧʝʚʥʝ, ʘ ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʛʝʣʴ-ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʧʫʣʴʩʫʶʯʦʤʫ ʧʦʣʽ. 

 

 

 

 

 ʈʠʩʫʥʦʢ 6.3.4 -   ʉʭʝʤʘ ʛʝʥʝʪʠʯʥʦʾ ʢʘʨʪʠ HLA ʩʠʩʪʝʤʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

ʣʶʜʠʥʠ 

                                 

ʉʪʨʫʢʪʫʨʘ ʛʝʥʽʚ ɯ ʢʣʘʩʫ 

 

ɺ ʥʘʰ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘʩʪʫʧʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ 

ʤʠʰʽ: ʂ
ɓ
, ʂ

d
, K

k
L

d
, Qa (27,5), D

b
, D

d
 ʽ ʣʶʜʠʥʠ ʅLɸ-ɸ3, -ɸ2, -ɸ24, -ɺ7, -ɺ27, -

ɺw58,  -ʉw3. ɺʩʽ ʚʠʚʯʝʥʽ ʛʝʥʠ ɯ ʢʣʘʩʫ ʤʘʶʪʴ ʙʣʠʟʴʢʽ ʨʦʟʤʽʨʠ (ʙʽʣʷ 5 ʪʠʩ. ʧ.ʦ.) ʽ 

ʧʦʜʽʙʥʫ ʝʢʟʦʥ-ʽʥʪʨʦʥʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʷʢʘ ʚ ʪʦʯʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʜʦʤʝʥʘʤ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ɸɻ. ɺʥʘʩʣʽʜʦʢ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʛʦʤʦʣʦʛʽʾ 

ʤʽʞ ʥʝʘʣʝʣʴʥʠʤʠ ʛʝʥʘʤʠ ɯ ʢʣʘʩʫ ʤʦʞʣʠʚʦ ʦʧʠʩʘʪʠ ʟʘʛʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʛʝʥʽʚ 

ɯ ʢʣʘʩʫ (ʤʘʣ.2). ɼʦʜʘʪʢʦʚʦ ʜʦ ʝʢʟʦʥʫ ɽ1, ʷʢʠʡ ʢʦʜʫʻ ʩʠʛʥʘʣʴʥʠʡ ʛʽʜʨʦʬʦʙʥʠʡ 

ʧʝʧʪʠʜ ʨʦʟʤʽʨʦʤ 20-24 ʟʘʣʠʰʢʠ, ʻ ʪʘʢʦʞ 7 ʝʢʟʦʥʽʚ, ʟ ʷʢʠʭ ʯʦʪʠʨʠ ï ɽ2-ɽ5 ï 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʘʢʣʽʪʠʥʥʠʤ ʜʦʤʝʥʘʤ Ŭ1, Ŭ2 ʽ Ŭ3 ʽ ʪʨʘʥʩʤʝʤʙʨʘʥʥʽʡ 

ʛʽʜʨʦʬʦʙʥʽʡ ʜʽʣʷʥʮʽ. ʆʩʪʘʥʥʽ ʪʨʠ ʝʢʟʦʥʠ ɽ6-ɽ8 ʢʦʜʫʶʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ 

ʯʘʩʪʠʥʫ ɸɻ ɯ ʢʣʘʩʫ ʽ 3'- ʥʝʪʨʘʥʩʣʶʶʯʫ ʦʙʣʘʩʪʴ (ʙʽʣʷ 420 ʧ.ʦ.) ʽ ʪʨʦʭʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. 

ɽʢʟʦʥʠ ɽ6-ɽ8  ʢʦʜʫʶʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʩʝʛʤʝʥʪʠ ʚʩʽʭ ʚʠʚʯʝʥʠʭ ɸɻ 

ʛʽʩʪʦʩʫʤʽʩʪʥʦʩʪʽ ʤʠʰʽ, ʘ ʪʘʢʦʞ ɸɻ ʅLɸ-ɸ3, -ɸ2, -ɸ24, -ɺ7, -ɺ27, -ɺw58,  -ʉw3. ɺ 

ʛʝʥʘʭ ɺ-ʣʦʢʫʩʫ (ʅLɸ-ɺ7, -ɺ27, -ɺw58) ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʯʘʩʪʠʥʘ ʢʦʜʫʻʪʴʩʷ 
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ʪʽʣʴʢʠ ʜʚʦʤʘ ʝʢʟʦʥʘʤʠ ɽ6 ʽ ɽ7 ʽ ʝʢʟʦʥ ɽ8  ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʟ-ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʜʦʜʘʪʢʦʚʦʛʦ ʪʝʨʤʽʥʫʶʯʦʛʦ ʢʦʜʦʥʘ ʚ ʽʥʪʨʦʥʽ 7. ɺ ʜʚʦʭ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ 

ʧʩʝʚʜʦʛʝʥʘʭ ʣʶʜʠʥʠ ʝʢʟʦʥ ɽ8  ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ 3'- ʥʝʪʨʘʥʩʣʶʶʯʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, 

ʦʜʥʘʢ ʚ ʛʝʥʽ ʨʅLɸ-12, 4 ʯʘʩʪʠʥʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʢʦʜʦʥʘ (ʧʝʨʰʽ  7 ɸʂ 

ʟʘʣʠʰʢʽʚ) ʢʦʜʫʶʪʴʩʷ ʧôʷʪʠʤ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʤ ʝʢʟʦʥʦʤ (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚ 

ʮʴʦʤʫ ʛʝʥʽ ʚʽʜʩʫʪʥʽʡ ʽʥʪʨʦʥ ʤʽʞ 5 ʽ 6 ʝʢʟʦʥʘʤʠ).  

 ɽʢʟʦʥʠ ʽ ʽʥʪʨʦʥʠ ʨʽʟʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʧʦ ʨʦʟʤʽʨʫ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʽʥʪʨʦʥʘ ʤʽʞ ʝʢʟʦʥʘʤʠ ɽ3 ʽ ɽ4, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦ ʜʦʚʞʠʥʽ ʫ 

ʛʝʥʽʚ ʨʽʟʥʠʭ ʣʦʢʫʩʽʚ. 3'-ʥʝʪʨʘʥʩʣʶʶʯʘ ʦʙʣʘʩʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʜʽʣʷʥʦʢ ï 

ʚʠʩʦʢʦʛʦʤʦʣʦʛʽʯʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʚʞʠʥʦʶ 310 ʧ.ʦ. ʽ ʧʦʚʥʽʩʪʶ 

ʥʝʛʦʤʦʣʦʛʽʯʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʟʤʽʨʦʤ 110 ʧ.ʦ., ʷʢʽ ʚʤʽʱʫʶʪʴ ʦʜʠʥ ʘʙʦ ʜʚʘ 

ʩʠʛʥʘʣʠ ʧʦʣʽʘʜʝʥʽʣʽʨʫʚʘʥʥʷ ɸɸʊɸɸɸ. ɽʣʝʤʝʥʪʠ ʧʨʦʤʦʪʦʨʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ 

ʨʽʟʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʤʠʰʽ ʚ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʤʦʪʦʨʘ ʜʣʷ ʈʅʂ-

ʧʦʣʽʤʝʨʘʟʠ ɯɯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʊɸʊɸɸɸ ʽ ʉʉɸɸʊ, 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʽʜʩʪʘʥʷʭ 30 ʽ 50 ʧ.ʦ. ʚʽʜ 5'- ʜʽʣʷʥʢʠ ʽʥʽʮʽʘʮʽʾ ʪʨʘʥʩʢʨʠʧʮʽʾ (-30 

ʽ ï50). ɺ ʛʝʥʘʭ ɯ ʢʣʘʩʫ ʣʶʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʊʉʊɸɸɸ 

ʟʘʤʽʩʪʴ  ʊɸʊɸɸɸ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʉʉɸɸʊ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʘʢʠʭ ʞʝ 

ʚʽʜʩʪʘʥʷʭ. ʃʠʰʝ ʛʝʥ ʉw3 ʤʘʻ ʧʦʚʥʽʩʪʶ ʽʥʰʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʤʦʪʦʨʘ: 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʊʉʊGɸɸ ʥʘ ʜʽʣʷʥʮʽ ï30 ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʉʉɸɸʊ ʥʘ ʚʽʜʩʪʘʥʽ 

118 (ʟʘʤʽʩʪʴ ï 50). 

ʅʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʝʢʟʦʥʽʚ, ʱʦ ʢʦʜʫʶʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ ʯʘʩʪʠʥʫ ɸɻ 

ʛʽʩʪʦʩʫʤʽʩʪʥʦʩʪʽ, ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʩʧʣʘʡʩʠʥʛʫ 

ʤʈʅʂ ɸɻ ɯ ʢʣʘʩʫ, ʘʥʘʣʦʛʽʯʥʠʭ ʩʧʣʘʡʩʠʥʛʫ ʤʈʅʂ ʉɛ-ʛʝʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

ʎʷ ʩʠʪʫʘʮʽʷ ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʫ ʚʠʧʘʜʢʫ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʤʠʰʽ. ʇʦʨʽʚʥʷʥʥʷ 3'- 

ʢʽʥʮʝʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʢɼʅʂ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʉ-ʢʽʥʮʝʚʠʤ ʜʽʣʷʥʢʘʤ 

ʤʦʣʝʢʫʣ ʅ-2L
d 
(ʢʣʦʥʠ ʨʅ-21 ʽ ʨʅ-211), ʅ-2ʂ

b
 (ʢʣʦʥ ʨʅ-202), ʅ-2D

b 
(ʢʣʦʥ ʨʅ- 

2
d
-1) ʽ ʛʝʥʘ 27,5 ʧʨʠʧʫʩʢʘʻ ʤʦʞʣʠʚʽʩʪʴ, ʧʦ ʢʨʘʡʥʽʡ ʤʽʨʽ, ʪʨʴʦʭ ʩʧʦʩʦʙʽʚ 

ʩʧʣʘʡʩʠʥʛʫ ʤʈʅʂ (ʨʠʩ.6.3.6 ): 
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1). ʟ ʚʠʣʫʯʝʥʥʷʤ ʽʥʪʨʦʥʘ 7, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʢʣʶʯʝʥʥʷ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʜʦʤʝʥʽʚ ʚʩʽʭ ʪʨʴʦʭ  ʝʢʟʦʥʽʚ (ʨʅ-21, ʨʅ- 2
d
-1); 

2). ʟ ʟʙʝʨʝʞʝʥʥʷʤ ʽʥʪʨʦʥʘ  7(ʨʅ-211). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʝʢʟʦʥ 8 ʥʝ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ, ʪʘʢ ʷʢ ʽʥʪʨʦʥ 7 ʚʤʽʱʫʻ ʪʝʨʤʽʥʫʶʯʠʡ ʢʦʜʦʥ;  

3).  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʢʮʝʧʪʦʨʥʦʛʦ ʩʘʡʪʘ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʨʦʥʽ 7 

ʥʘ ʚʽʜʩʪʘʥʽ 27 ʥʫʢʣʝʦʪʠʜʽʚ ʚʽʜ ʘʢʮʝʧʪʦʨʥʦʛʦ ʩʘʡʪʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʛʝʥʽ ʅ-2L
d . 

 ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʝʢʟʦʥʘ 8 ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ 

ʧʦʜʦʚʞʝʥʥʷ ʟ 5'- ʢʽʥʮʷ, ʷʢ ʮʝ ʤʘʻ ʤʽʩʮʝ ʚ ʛʝʥʘʭ ʅ-2ʂ (ʨʅ-202). 

ɸʥʘʣʽʟ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʢɼʅʂ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʨʘʥʩʢʨʠʧʪʠ ɯ ʢʣʘʩʫ ʽʟ 

ʊ-ʣʝʡʢʝʤʽʯʥʠʭ ʢʣʽʪʠʥʥʠʭ ʣʽʥʽʡ, ʚʠʷʚʠʚ ʥʘʷʚʥʽʩʪʴ ʪʨʘʥʩʢʨʠʧʪʽʚ, ʱʦ 

ʥʘʛʘʜʫʶʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʅLɸ-ɸ24, ʘʣʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʝʣʝʮʽʻʶ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʝʢʟʦʥʫ 5. ʆʩʢʽʣʴʢʠ ʜʘʥʠʡ ʝʢʟʦʥ ʢʦʜʫʻ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʡ 

ʩʝʛʤʝʥʪ, ʡʦʛʦ ʜʝʣʝʮʽʷ ʢʦʨʝʣʶʻ ʟ ʥʘʷʚʥʽʩʪʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʯʠʥʥʦʛʦ ɸɻ 

ɸ24, ʷʢʠʡ ʧʨʦʜʫʢʫʻʪʴʩʷ ʜʘʥʦʶ ʢʣʽʪʠʥʥʦʶ ʣʽʥʽʻʶ. ɿ ʙʽʙʣʽʦʪʝʢʠ ʢɼʅʂ ʤʠʰʝʡ 

ʣʽʥʽʾ SWR/I (ʛʘʣʦʪʠʧ q) ʚʠʜʽʣʝʥʽ ʢʣʦʥʠ ʢɼʅʂ  ʚ ʷʢʠʭ ʚʽʜʩʫʪʥʽʡ ʝʢʟʦʥ 5. 

ɺʽʜʧʦʚʽʜʥʽ ʤʈʅʂ ʪʘʢʦʞ ʤʦʛʣʠ ʙ ʢʦʜʫʚʘʪʠ ʨʦʟʯʠʥʥʽ ʬʦʨʤʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ɸɻ. ʄʦʞʣʠʚʦ, ʱʦ ʩʧʣʘʡʩʠʥʛ ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ  

ʪʘʢʠʭ ʤʈʅʂ, ʧʨʦʭʦʜʠʪʴ ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ, ʷʢ ʽ ʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʠʭ ʤʈʅʂ, 

ʢʦʣʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʛʝʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ 2 ʨʽʟʥʽ ʟ ʉ-ʢʽʥʮʝʚʦʾ ʯʘʩʪʠʥʠ 

ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʠ ï ʩʝʢʨʝʪʫʻʤʘ ʽ ʤʝʤʙʨʘʥʥʘ ʬʦʨʤʠ ʅ-ʣʘʥʮʶʛʘ. 

ɼʦʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʉ-ʢʽʥʮʝʚʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʤʦʣʝʢʫʣ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ɸɻ ʽ 

ʢʦʜʫʚʘʥʥʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʜʦʤʝʥʫ ʪʨʴʦʤʘ ʝʢʟʦʥʘʤʠ ʟʚôʷʟʘʥʽ ʟʽ 

ʩʪʨʫʢʪʫʨʥʠʤ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʽʜʨʦʟʜʽʣʦʤ ʮʽʻʾ ʯʘʩʪʠʥʠ ʤʦʣʝʢʫʣ, 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʥʠʭ ʝʬʝʢʪʦʨʥʠʭ ʬʫʥʢʮʽʡ. ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ 

ʧʨʠʧʫʱʝʥʥʷ ʩʚʽʜʯʘʪʴ ʪʘʢʦʞ ʜʘʥʽ ʧʨʦ ʩʧʝʮʠʬʽʯʥʝ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʜʽʣʷʥʦʢ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʜʦʤʝʥʫ ɸɻ ɯ ʢʣʘʩʫ. 

                               ʇʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ ɯ ʢʣʘʩʫ 
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ʗʢ ʚʞʝ ʚʽʜʤʽʯʘʣʦʩʷ, ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʧʦʣʽʤʦʨʬʽʟʤʫ ʷʚʣʷʻʪʴʩʷ ʨʠʩʦʶ, ʟʘ 

ʷʢʦʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʣʘʩʠʯʥʽ ɸɻ ɯ ʢʣʘʩʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʣʦʢʫʩʫ ʅ-2 ʽ ʅLɸ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʙʘʛʘʪʦ ʘʣʝʣʝʡ, ʽ ʚʩʽ ʮʽ ʘʣʝʣʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʧʦʧʫʣʷʮʽʾ ʟ 

ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ. ɸʥʘʣʽʟ ɸʂ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʦʪʨʠʤʘʥʦʾ ʧʨʷʤʠʤ 

ʩʝʢʚʝʥʫʚʘʥʥʷʤ ʙʽʣʢʽʚ ʘʙʦ ʯʝʨʝʟ ʥʫʢʣʝʦʪʠʜʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ɸʂ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʜʝʢʽʣʴʢʦʭ ʩʝʨʝʦʣʦʛʽʯʥʦ ʚʠʟʥʘʯʝʥʠʭ 

ʘʣʝʣʝʡ ʂ ʽ D ʣʦʢʫʩʽʚ ʅ-2 ʢʦʤʧʣʝʢʩʘ ʽ ɸ, ɺ, ʉ ʣʦʢʫʩʽʚ ʅLɸ-ʢʦʤʧʣʝʢʩʫ. ɸʥʘʣʽʟ 

ʧʦʢʘʟʫʻ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʘʣʝʣʷʤʠ ʤʝʥʰʘ, ʥʽʞ ʤʽʞ ʧʨʦʜʫʢʪʘʤʠ ʨʽʟʥʠʭ ʣʦʢʫʩʽʚ. 

ʊʘʢ, ʧʦʨʽʚʥʷʥʥʷ ʧʦʚʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʨʴʦʭ ʘʣʝʣʝʡ ɸ-ʣʦʢʫʩʘ (ɸ3, ɸ2, ɸ24), 

ʪʨʴʦʭ ʘʣʝʣʝʡ ɺ-ʣʦʢʫʩʘ (ɺ7, ɺ27, Bw58) ʽ ʦʜʥʦʛʦ ʘʣʝʣʷ ʉ-ʣʦʢʫʩʘ (ʉw3 ) ʚʠʷʚʣʷʻ 

ʥʘʩʪʫʧʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ: ɸ/ɸ (7-8,8; ʩʝʨʝʜʥʻ 8,2%); ɺ/ɺ (8,9-

11,5; ʩʝʨʝʜʥʻ 9,7%); ɸ/ɺ (13,8-18,5; ʩʝʨʝʜʥʻ 16%); ɸ/ʉ (17,3-19,6; ʩʝʨʝʜʥʻ 

18,6%); ɺ/ʉ (14,3-15,8; ʩʝʨʝʜʥʻ 15,2%). ʇʦʨʽʚʥʷʥʥʷ ʚʩʽʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ɸɻ ɯ 

ʢʣʘʩʫ ʚʠʷʚʣʷʻ ʚʠʩʦʢʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚ ʧʝʨʰʠʭ ʜʚʦʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ï Ŭ1 ʽ Ŭ2 ï ʘ 

ʪʘʢʦʞ ʚ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʤʫ ʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʜʦʤʝʥʘʭ. ʗʢʱʦ 

ʧʦʨʽʚʥʶʚʘʪʠ ʪʽʣʴʢʠ ʘʣʝʣʽ, ʪʦ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ Ŭ1 ʽ 

Ŭ2  ʜʦʤʝʥʘʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʩʣʽʜʽʚ ʧʦ ʪʨʘʥʩʬʝʢʮʽʾ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʛʝʥʽʚ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʝʪʘʧʠ ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʘʣʣʦ- ʘʥʪʠʪʽʣʘʤʠ, ʣʦʢʘʣʽʟʦʚʘʥʽ 

ʧʝʨʝʚʘʞʥʦ ʚ ʮʠʭ ʜʚʦʭ ʜʦʤʝʥʘʭ. ɺʩʝʨʝʜʠʥʽ Ŭ1 ʽ Ŭ2  ʜʦʤʝʥʽʚ ʻ ʜʽʣʷʥʢʠ 

ʧʽʜʚʠʱʝʥʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ: ʤʽʞ ɸʂ ʟʘʣʠʰʢʘʤʠ 62-80, 91-99, 153-160, 193-

198, ʘ ʪʘʢʦʞ ʚʠʩʦʢʦ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʜʽʣʷʥʢʠ 13-62, 117-143. ʈʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ 

ʛʧ̔ʝʨʚʘʨʽʘʙʝʣʴʥʠʭ ʽ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʝ ʫ ʘʥʪʠʛʝʥʽʚ 

ɯ ʢʣʘʩʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʠʥʪʝʪʠʯʥʠʭ ʧʝʧʪʠʜʽʚ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʛʽʧʝʨʚʘʨʽʘʙʝʣʴʥʽ ʜʽʣʷʥʢʠ ʚʤʽʱʫʶʪʴ ʘʣʣʦ- ʘʥʪʠʛʝʥʥʽ  ʜʝʪʝʨʤʽʥʘʥʪʠ. 

ɺ ʜʦʧʦʚʥʝʥʥʷ ʩʝʨʦʣʦʛʽʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʽʩʥʫʻ ʧʦʣʽʤʦʨʬʽʟʤ, ʷʢʠʡ ʥʝ 

ʚʠʷʚʣʷʻʪʴʩʷ ʘʥʪʠʪʽʣʘʤʠ, ʦʜʥʘʢ ʚʠʟʥʘʯʘʶʪʴʩʷ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ. ʊʘʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ 

ʦʧʠʩʘʥʠʡ ʜʣʷ ʘʥʪʠʛʝʥʽʚ ʅLɸ-ɸ2, -ɺ27, ʅ-2ʂ
b
. ɺʩʪʘʥʦʚʣʝʥʦ, ʚʘʨʽʘʥʪʥʽ ʂ

b
-
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ʤʦʣʝʢʫʣʠ ʚʤʽʱʫʶʪʴ ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʟʘʤʽʥʠ ʫ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʛʽʧʝʨʚʘʨʽʘʙʝʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ Ŭ1 ʽ Ŭ2 ʜʦʤʝʥʽʚ.  

ʗʢ ʩʣʽʜʫʻ ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ, ʘʥʘʣʽʟ ɸʂ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ 

ʘʣʝʣʽ, ʷʢʽ ʩʝʨʦʣʦʛʽʯʥʦ ʚʠʟʥʘʯʝʥʽ, ʷʚʣʷʶʪʴʩʷ ʛʝʥʝʪʠʯʥʠʤʠ ʘʣʝʣʷʤʠ. ʎʝʡ 

ʚʠʩʥʦʚʦʢ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʘʥʘʣʽʟʦʤ ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ 

ʧʨʠʤʠʢʘʻ ʜʦ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ʊʘʢ, ʨʽʟʥʠʮʷ ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʽʞ 

ʛʝʥʘʤʠ, ʷʢʽ ʢʦʜʫʶʪʴ ʩʝʨʦʣʦʛʽʯʥʽ ʘʣʝʣʽ ɸ-, ɺ-ʣʦʢʫʩʽʚ, ʣʝʞʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ 3-5%, 

ʚ ʪʦʡ ʯʘʩ, ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʛʝʥʘʤʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʣʦʢʫʩʘʤ, ʩʢʣʘʜʘʻ 12-

18%.  ʂʨʽʤ ʪʦʛʦ, ʨʝʩʪʨʠʢʪʥʽ ʢʦʨʪʠ ʬʣʘʥʢʽʨʫʶʯʠʭ ʜʽʣʷʥʦʢ ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ 

ʩʝʨʦʣʦʛʽʯʥʽ ʘʣʝʣʽ, ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ ʛʦʤʦʣʦʛʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʽʩʪʠʥʠʭ ʘʣʝʣʝʡ. ʈʽʟʥʠʮʷ ʚ ʥʫʢʣʝʦʪʠʜʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʽʞ ʛʝʥʘʤʠ ɺ- ʽ ʉ-

ʣʦʢʫʩʽʚ (12,2% ʤʽʞ ɺ7 ʽ ʉw3) ʤʝʥʰʘ, ʥʽʞ ʤʽʞ ʛʝʥʘʤʠ ɸ- ʽ ɺ-, ɸ- ɯ ʉ-ʣʦʢʫʩʽʚ 

(17,3% ʤʽʞ ɸ3 ʽ ɺ7; 16,5% ʤʽʞ ɸ3 ʽ ʉw3). ʎʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʛʝʥʝʪʠʯʥʦʶ ʩʧʦʨʽʜʥʝʥʽʩʪʶ ɺ- ʽ ʉ-ʛʝʥʽʚ, ʱʦ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʙʣʠʟʴʢʝ 

ʝʚʦʣʶʮʽʡʥʝ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʛʦʤʦʣʦʛʽʾ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʤʽʞ 

ʝʢʟʦʥʘʤʠ ʽ ʽʥʪʨʦʥʘʤʠ  ʨʽʟʥʠʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʅLɸ ʧʦʢʘʟʫʻ, ʱʦ ʨʽʟʥʠʮʷ ʚ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʽʞ ʽʥʪʨʦʥʘʤʠ ʣʠʰʝ ʥʘ ʜʝʢʽʣʴʢʘ ʧʨʦʮʝʥʪʽʚ ʧʝʨʝʚʘʞʘʻ ʨʽʟʥʠʮʶ 

ʤʽʞ ʝʢʟʦʥʘʤʠ, ʷʢ ʤʽʞ ʘʣʝʣʷʤʠ, ʪʘʢ ʽ ʚ ʚʠʧʘʜʢʫ ʛʝʥʽʚ ʨʽʟʥʠʭ ʣʦʢʫʩʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʘʣʝʣʝʡ ɸ-ʣʦʢʫʩʘ ʨʽʟʥʠʮʷ ʤʽʞ ʝʢʟʦʥʘʤʠ ʩʢʣʘʜʘʻ 3,2%, ʘ 

ʤʽʞ ʽʥʪʨʦʥʘʤʠ ï 4,9%; ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʛʝʥʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʪʨʴʦʤ ʣʦʢʫʩʘʤ (ɸ3, 

ɺ7, ʉw3) ʨʽʟʥʠʮʷ ʤʽʞ ʝʢʟʦʥʘʤʠ ʩʢʣʘʜʘʻ 13,3%, ʘ ʤʽʞ ʽʥʪʨʦʥʘʤʠ ï 15,4%. 

ʈʽʟʥʠʮʷ ʤʽʞ ʽʥʪʨʦʥʘʤʠ ʅ-2-ʛʝʥʽʚ ʦʙʫʤʦʚʣʝʥʘ ʥʫʢʣʝʦʪʠʜʥʠʤʠ ʟʘʤʽʥʘʤʠ ʽ 

ʜʝʣʝʮʽʷʤʠ ʨʦʟʤʽʨʦʤ ʚʽʜ 1 ʜʦ 20 ʧ.ʦ. ʗʢʱʦ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ ʪʽʣʴʢʠ 

ʥʫʢʣʝʦʪʠʜʥʽ ʟʘʤʽʥʠ, ʪʦ ʛʦʤʦʣʦʛʽʷ ʽʥʪʨʦʥʽʚ >90%. ʗʢ ʚʞʝ ʚʽʜʤʽʯʘʣʦʩʷ, ʧʝʨʰʽ 

310 ʧ.ʦ. 3'- ʥʝʪʨʘʥʩʣʶʶʯʠʭ ʜʽʣʷʥʦʢ ʪʘʢʦʞ ʚʠʩʦʢʦʛʦʤʦʣʦʛʽʯʥʽ (96-98% 

ʛʦʤʦʣʦʛʽʾ). ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʩʦʢʘ ʢʦʥʩʝʨʚʘʪʠʚʥʽʩʪʴ ʥʝʢʦʜʫʶʯʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ɺʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʛʦʤʦʣʦʛʽʾ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʽʥʪʨʦʥʽʚ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʶ ʛʦʤʦʣʦʛʽʯʥʠʭ 
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ʨʝʢʦʤʙʽʥʘʮʽʡ ʤʽʞ ʥʝʘʣʝʣʴʥʠʤʠ ʯʣʝʥʘʤʠ  ʤʫʣʴʪʠʛʝʥʥʦʾ ʨʦʜʠʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʝʥʝʨʘʮʽʶ ʧʦʣʽʤʦʨʬʽʟʤʘ ʚʩʝʨʝʜʠʥʫ ʨʦʜʠʥʠ ʛʝʥʽʚ ɻʂɻ. 

ɯʩʥʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʤʫʣʴʪʠʛʝʥʥʦʾ ʨʦʜʠʥʠ, ʷʢʘ ʧʨʦʷʚʣʷʻ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ 

ʛʦʤʦʣʦʛʽʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʽʞ ʥʝʘʣʝʣʴʥʠʤʠ ʯʣʝʥʘʤʠ ʨʦʜʠʥʠ, ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ  

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ, ʧʦ  ʢʨʘʡʥʽʡ ʤʽʨʽ ʚ ʨʷʜʽ ʣʦʢʫʩʽʚ, 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʝ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʧʘʨʘʜʦʢʩʘʣʴʥʠʤ. ʎʶ ʪʨʫʜʥʽʩʪʴ ʤʦʞʣʠʚʦ 

ʧʦʜʦʣʘʪʠ, ʜʦʧʫʩʪʠʚʰʠ ʽʩʥʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʚʢʣʶʯʘʻ 

ʦʜʥʦʯʘʩʥʠʡ ʦʙʤʽʥ ʙʣʦʢʘʤʠ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʚ ʜʦʧʦʚʥʝʥʥʷ ʜʦ 

ʜʽʾ ʤʝʭʘʥʽʟʤʫ ʚʠʧʘʜʢʦʚʠʭ ʪʦʯʢʦʚʠʭ ʤʫʪʘʮʽʡ, ʷʢʠʡ ʙʫʜʝ ʚʝʩʪʠ ʜʦ ʥʝʘʣʝʣʴʥʦʛʦ 

ʨʦʟʭʦʜʞʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʦʙʤʽʥʶʚʘʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʫʜʝ ʘʙʦ ʨʦʟʤʽʨʦʤ ʨʽʚʥʦʶ ʘʙʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʨʦʟʤʽʨ ʛʝʥʘ, ʮʝ 

ʙʫʜʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʛʦʤʦʣʦʛʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʣʦʢʫʩʘʤʠ. ʗʢʱʦ ʞ 

ʦʜʠʥʠʯʥʘ ʦʙʤʽʥʶʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦ ʨʦʟʤʽʨʘʤ ʤʝʥʰʘ ʛʝʥʘ, ʮʝ ʧʨʠʚʝʜʝ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʤʦʟʘʾʯʥʠʭ ʛʝʥʽʚ, ʱʦ ʧʨʠʚʝʜʝ ʜʦ ʧʦʣʽʤʦʨʬʽʟʤʫ. 

 ʄʦʞʣʠʚʽ ʩʣʽʜʫʶʯʠ ʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʦʙʤʽʥʠ ʙʣʦʢʽʚ 

ʥʫʢʣʝʦʪʠʜʽʚ ʚ ʨʦʜʠʥʽ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ɻʂɻ: ʥʝʨʽʚʥʠʡ ʢʨʦʩʠʥʛʦʚʝʨ, ʛʦʤʦʣʦʛʽʯʥʽ 

ʨʝʢʦʤʙʽʥʘʮʽʾ ʽ ʤʽʞʛʝʥʥʘ ʢʦʥʚʝʨʩʽʷ. ʄʝʭʘʥʽʟʤ ʥʝʨʽʚʥʦʛʦ ʢʨʦʩʠʥʛʦʚʝʨʫ ʟʤʽʛ 

ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʦʙʤʽʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʚ ʝʚʦʣʶʮʽʾ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ʄʽʞʛʝʥʥʽ 

ʦʙʤʽʥʠ ʮʴʦʛʦ ʪʠʧʫ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʛʝʥʽʚ. ɭ ʧʨʷʤʽ ʤʦʣʝʢʫʣʷʨʥʽ ʜʦʢʘʟʠ ʨʽʟʥʠʮʽ ʢʽʣʴʢʦʩʪʽ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʚ ʨʽʟʥʠʭ 

ʛʘʧʣʦʪʠʧʘʭ ʤʠʰʝʡ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʜʥʽ ʜʘʥʽ ʧʨʦ ʧʦʧʫʣʷʮʽʡʥʫ ʨʽʟʥʠʮʶ 

ʢʽʣʴʢʦʩʪʽ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ɺʟʘʻʤʦʟʚôʷʟʦʢ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʤʽʞ ʛʦʤʦʣʦʛʽʻʶ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝʘʣʝʣʴʥʠʭ ʛʝʥʽʚ ʽ ʾʭ ʭʨʦʤʦʩʦʤʥʠʤ ʦʪʦʯʝʥʥʷʤ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʫʯʘʩʪʶ ʤʝʭʘʥʽʟʤʘ ʥʝʨʽʚʥʦʛʦ ʢʨʦʩʠʥʛʦʚʝʨʫ. ʊʘʢʽ ʤʽʞʛʝʥʥʽ 

ʦʙʤʽʥʠ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʛʦʤʦʣʦʛʽʶ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʤʽʞ 

ʥʝʘʣʝʣʴʥʠʤʠ ʛʝʥʘʤʠ. ɭ ʜʦʢʘʟʠ ʫʯʘʩʪʽ ʛʦʤʦʣʦʛʽʯʥʦʾ ʨʝʢʦʤʙʽʥʘʮʽʾ ʚ ʝʚʦʣʶʮʽʾ 

ʛʝʥʘ ɸw69. ɸʥʘʣʽʟ ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʢʘʟʫʻ, ʱʦ ʛʦʤʦʣʦʛʽʯʥʘ 

ʨʝʢʦʤʙʽʥʘʮʽʷ ʤʽʞ ʛʝʥʘʤʠ ɸ2 ̔  ɸw68 ʚ ʧʦʣʦʞʝʥʥʽ ʤʽʞ ʜʨʫʛʠʤ ʝʢʟʦʥʦʤ ʽ ʜʨʫʛʠʤ 
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ʽʥʪʨʦʥʦʤ ʚʝʜʝ ʜʦ ʫʪʚʦʨʝʥʥʷ in vivo ʛʽʙʨʠʜʥʦʛʦ ʛʝʥʘ (ɸw68), ʷʢʠʡ ʥʘʛʘʜʫʻ ɸw68 

ʥʘ 5'- ʢʽʥʮʽ ʽ ɸ2 ʥʘ 3'- ʢʽʥʮʽ. 

 ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʤʽʥ ʥʫʢʣʝʦʪʠʜʽʚ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ɻʂɻ 

ʧʦʢʘʟʫʻ, ʱʦ ʮʽ ʟʘʤʽʥʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʘ ʢʣʘʩʪʠʨʠʟʫʶʪʴʩʷ ʚ ʧʝʚʥʠʭ 

ʜʽʣʷʥʢʘʭ ɽ2 ʽ ɽ3 ʝʢʟʦʥʽʚ, ʩʧʽʚʧʘʜʘʶʯʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʜʝʢʽʣʴʢʦʤʘ ʜʽʣʷʥʢʘʤʠ 

ʛʽʧʝʨʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʂ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɺ ʛʝʥʘʭ ɯ ʢʣʘʩʫ ʅLɸ ʥʘʡʙʽʣʴʰ 

ʩʫʪʪʻʚʦʶ ʪʘʢʦʶ ʜʽʣʷʥʢʦʶ ʷʚʣʷʻʪʴʩʷ ʜʽʣʷʥʢʘ, ʷʢʘ ʢʦʜʫʻ ɸʂ ʟʘʣʠʰʢʠ 76-83. ɺ 

ʮʽʡ ʦʙʣʘʩʪʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ɸ24 ʫʥʽʢʘʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʜʨʫʛʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ɸ-ʣʦʢʫʩʘ, ʤʘʶʯʠ 8 ʟʘʤʽʥ , ʷʢʽ  ʥʘ 21 ʦʩʥʦʚʫ (4 ʚ ʧʝʨʰʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʽ 4 ʚ ʜʨʫʛʦʤʫ ʧʦʣʦʞʝʥʥʽ ʢʦʜʦʥʘ), ʷʢʽ ʚʝʜʫʪʴ ʜʦ 7 ʟʘʤʽʥ ɸʂ 

ʟʘʣʠʰʢʽʚ ʚ ʦʙʣʘʩʪʽ 76-83. ɺ ʪʦʯʥʦʩʪʽ ʮʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʻ ʚ ʘʣʝʣʷʭ ɺ-ʣʦʢʫʩʘ 

ɺw58  ʽ ɺw27ʢ ʽ ʚ ʧʩʝʚʜʦʛʝʥʽ  ʨʅLɸ 12,4. ɯʥʰʽ ʚʠʧʘʜʢʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʥʫʢʣʝʦʪʠʜʥʠʭ ʨʽʟʥʠʮʴ ʤʽʞ ʘʣʝʣʴʥʠʤʠ ʛʝʥʘʤʠ ɸ- ʽ ɺ-ʣʦʢʫʩʽʚ ʚʢʣʶʯʘʻ ʦʙʣʘʩʪʽ 

2-ʛʦ ʽ ʧʦʯʘʪʢʫ 4-ʛʦ ʝʢʟʦʥʽʚ, ʢʦʜʫʶʯʠ ʚʽʜʧʦʚʽʜʥʦ, ɸʂ ʟʘʣʠʰʢʠ 62-74 ʽ 276-286. 

ʎʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʞʛʝʥʥʦʾ ʢʦʥʚʝʨʩʽʾ, ʷʢʘ ʚʝʜʝ ʜʦ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʰʣʷʭʦʤ ʧʝʨʝʥʦʩʫ ʙʣʦʢʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ʉʚʽʜʯʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʪʘʢʦʞ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʝʥʽʚ ɯ ʢʣʘʩʫ ʚʪ 1 ï ʤʫʪʘʥʪʽʚ 

ʤʠʰʽ. ʄʫʪʘʮʽʷ ʚʪ 1 ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʤʽʥʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Arg
155

 ï Leu
156 

(ACA-

CTC)  ʥʘ Tyr
155

 - Tyr
156 
(ʊɸʊ-ʊɸʉ), ʪʦʙʪʦ ʧʦʪʨʝʙʫʶʪʴ ʦʜʥʦʯʘʩʥʫ ʟʘʤʽʥʫ ʧôʷʪʠ 

ʦʩʥʦʚ ʧʽʜʨʷʜ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ Tyr
155

 - Tyr
156 

 ʟʥʘʡʜʝʥʘ ʚ ʪʦʤʫ ʞ ʧʦʣʦʞʝʥʥʽ ʚ 

ʤʦʣʝʢʫʣʽ ʅ-2L
d
. ɸʂ ʟʘʤʽʥʠ ʫ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʚʪ-ʤʫʪʘʥʪʽʚ ï ʮʝ ʪʘʢʦʞ 

ʢʣʘʩʪʝʨʠʟʦʚʘʥʽ ʟʘʤʽʱʝʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʴʦʭ ʟʘʤʽʥ ʦʩʥʦʚ, ʧʨʠʯʦʤʫ ʮʽ 

ʢʣʘʩʪʝʨʠʟʦʚʘʥʽ ʟʘʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʚ ʪʠʭ ʞʝ ʧʦʣʦʞʝʥʥʷʭ ʚ ʽʥʰʠʭ 

ʤʦʣʝʢʫʣʘʭ ɯ ʢʣʘʩʫ. ɺʽʜʦʤʦ, ʱʦ ʪʽʣʴʢʠ ʛʝʥʠ, ʛʦʤʦʣʦʛʽʯʥʽ ʦʜʠʥ ʦʜʥʦʤʫ ʤʦʞʫʪʴ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ɼʅʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʢʦʥʚʝʨʩʽʾ. ʊʘʢ ʷʢ ʨʦʜʠʥʘ ʛʝʥʽʚ ɯ 

ʢʣʘʩʫ ɻʂɻ ʚʤʽʱʫʻ 20-40 ʛʝʥʽʚ, ʚʦʣʦʜʽʶʯʠʭ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʛʦʤʦʣʦʛʽʾ ʷʢ ʚ 

ʢʦʜʫʶʯʠʭ, ʪʘʢ ʽ ʚ ʥʝʢʦʜʫʶʯʠʭ ʦʙʣʘʩʪʷʭ, ʡʤʦʚʽʨʥʽʩʪʴ ʫʯʘʩʪʽ ʤʝʭʘʥʽʟʤʫ 

ʢʦʥʚʝʨʩʽʾ ʛʝʥʽʚ ʜʫʞʝ ʟʥʘʯʥʘ. ɼʞʝʨʝʣʦʤ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʥʝʘʣʝʣʴʥʽ ʛʝʥʠ ɯ ʢʣʘʩʫ, ʚʢʣʶʯʘʶʯʠ ʧʩʝʚʜʦʛʝʥʠ. ʊʦʡ ʬʘʢʪ, ʱʦ ʢʣʘʩʪʝʨʠʟʦʚʘʥʽ 
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ʟʘʤʽʥʠ ʦʩʥʦʚ ʚ ʛʝʥʘʭ ɯ ʢʣʘʩʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʝʢʟʦʥʘʭ, ʧʨʠʧʫʩʢʘʻ 

ʫʯʘʩʪʴ ʤʈʅʂ ʚ ʧʨʦʮʝʩʽ ʛʝʥʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ. 

 ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʢʦʥʩʝʨʚʘʪʠʚʥʽʩʪʴ ɸʂ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ŭ3 ʜʦʤʝʥʫ 

ʟʛʦʜʞʫʻʪʴʩʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʫʪʘʮʽʡ ʚ ɽ4-ʝʢʟʦʥʽ. ʇʦʨʽʚʥʷʥʥʷ ʯʘʩʪʦʪʠ 

ʤʫʪʘʮʽʡ ʚ ʢʦʞʥʦʤʫ ʽʟ ʪʨʴʦʭ ʧʦʣʦʞʝʥʴ ʢʦʜʦʥʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʚ 4 ʝʢʟʦʥʽ ʤʫʪʘʮʽʾ 

ʧʨʦʭʦʜʷʪʴ ʧʝʨʝʚʘʞʥʦ ʚ ʪʨʝʪʴʦʤʫ ʧʦʣʦʞʝʥʥʽ: 51,7% ʟʘʤʽʥ ʚ ɽ4-ʝʢʟʦʥʽ ʧʨʠ  

ʧʦʨʽʚʥʷʥʥʽ ʘʣʝʣʝʡ ɸ-ʣʦʢʫʩʫ ʽ 77,4% ʟʘʤʽʥ ʚ ɽ4-ʝʢʟʦʥʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʩʽʭ 

ʘʣʝʣʝʡ. ɺ ʽʥʰʠʭ ʝʢʟʦʥʘʭ ʟʘʤʽʥʠ ʨʦʟʧʦʜʽʣʝʥʽ ʨʽʚʥʦʤʽʨʥʦ. ʆʩʢʽʣʴʢʠ ʟʘʤʽʥʘ ʚ 

ʪʨʝʪʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚ Ĳ  ʚʠʧʘʜʢʽʚ ʚʝʜʝ ʜʦ ʢʦʥʩʝʨʚʘʮʽʾ ɸʂ ʟʘʣʠʰʢʘ, ʟʘʤʽʥʘ ʚ 3 

ʧʦʣʦʞʝʥʥʽ ʚ ɽ4-ʝʢʟʦʥʽ ʟʛʦʜʞʫʻʪʴʩʷ ʟ ʢʦʥʩʝʨʚʘʪʠʚʥʽʩʪʶ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚ Ŭ3-ʜʦʤʝʥʽ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʥʝʧʦʣʽʤʦʨʬʥʠʤ 

ʣʝʛʢʠʤ ʣʘʥʮʶʛʦʤ ʽ ʷʚʣʷʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʤʝʭʘʥʽʟʤʫ ʥʝʛʘʪʠʚʥʦʾ ʩʝʣʝʢʮʽʾ. 

                      ʄʦʣʝʢʫʣʷʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ɯ- ʽ D-ʦʙʣʘʩʪʝʡ ɻʂɻ ʤʠʰʽ ʽ ʣʶʜʠʥʠ 

ɻʝʥʠ, ʱʦ ʢʦʜʫʶʪʴ ʘʥʪʠʛʝʥʠ ɯɯ ʢʣʘʩʫ (ɯʘ-ʘʥʪʠʛʝʥʠ), ʨʦʟʤʽʱʝʥʽ ʚ ɯ-ʦʙʣʘʩʪʽ ʅ-

2ʢʦʤʧʣʝʢʩʫ ʽ D-ʦʙʣʘʩʪʽ ʢʦʤʧʣʝʢʩʫ ʅLɸ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʥʽʚ ɯ ʢʣʘʩʫ, ʛʝʥʠ, 

ʱʦ ʢʦʜʫʶʪʴ ʦʙʠʜʚʽ ʩʫʙʦʜʠʥʠʮʽ ʘʥʪʠʛʝʥʽʚ ɯɯ ʢʣʘʩʫ (Ŭ ʽ ɓ), ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ɻʂɻ ʪʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ɯɯ ʢʣʘʩʫ). 

ʅʘ ʦʩʥʦʚʽ ʨʝʢʦʤʙʽʥʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʥʛʝʥʥʠʭ ʣʽʥʽʡ ʤʠʰʝʡ ɯ-ʦʙʣʘʩʪʴ 

ʜʽʣʠʪʴʩʷ ʚ ʥʘʰ ʯʘʩ ʥʘ ʜʚʘ ʣʦʢʫʩʠ ï ɯ-ʌ ʽ ɯ-ɽ, ʷʢʽ ʢʦʜʫʶʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʽ 

ʚʠʩʦʢʦ ʧʦʣʽʤʦʨʬʥʽ ʘʥʪʠʛʝʥʠ ɯɯ ʢʣʘʩʫ ʽ ʩʢʦʨʦʯʝʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʷʢ ɸ- ʽ ɽ-

ʤʦʣʝʢʫʣʠ. ʎʽ ʤʦʣʝʢʫʣʠ ʟʥʘʡʜʝʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʘʢʪʠʚʦʚʘʥʠʭ ʊ-

ʣʽʤʬʦʮʠʪʽʚ, ʤʦʥʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ ʽ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʦʪʨʠʤʘʥʽ ʧʨʷʤʽ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ɯʘ-ʘʥʪʠʛʝʥʠ ʚʠʢʦʥʫʶʪʴ ʩʚʦʶ 

ʬʫʥʢʮʽʶ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʘʥʪʠʛʝʥʫ ʽ ʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʢʦʪʨʠʡ ʧʦʪʽʤ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʊ-ʢʣʽʪʠʥʘʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʮʝʧʪʦʨʘ. 

 ɸʥʘʣʽʟ ʧʦ ʉʘʫʟʝʨʥʫ ʛʝʥʦʤ ʥʠʭ ɼʅʂ ʤʠʰʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʙ ʢ ʜʥʢ, 

ʧʦʢʘʟʘʚ, ʱʦ ʛʝʥʠ ɯɯ ʢʣʘʩʫ ʫʪʚʦʨʶʶʪʴ ʥʝʚʝʣʠʢʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʝʥʘʤʠ ɯ ʢʣʘʩʫ, 

ʨʦʜʠʥʫ. ɺ ʛʝʥʦʤʽ ʤʠʰʝʡ ɺɸLɺ/ʩ ʚʽʜʢʨʠʪʽ ʪʽʣʴʢʠ ʜʚʘ ʛʝʥʘ Ŭ-ʣʘʥʮʶʛʽʚ ʽ ʰʽʩʪʴ 
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ʛʝʥʽʚ ɓ-ʣʘʥʮʶʛʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʛʝʥʽʚ ʚ ɯ-ʦʙʣʘʩʪʽ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ñʧʨʦʭʦʜʞʝʥʥʷ ʧʦ ʭʨʦʤʦʩʦʤʽò (9). ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʙʫʣʠ ʚʠʜʽʣʝʥʽ 19 ʢʦʩʤʽʜʥʠʭ ʢʣʦʥʽʚ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ.  

 ʅʘ ʨʠʩ.15 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʽʾʾ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʟ ʛʝʥʝʪʠʯʥʦʶ ʢʘʨʪʦʶ ɯ-ʦʙʣʘʩʪʽ. ɺʩʴʦʛʦ ʥʘʜʽʣʷʥʮʽ ʟʥʘʡʜʝʥʦ 8 

ʛʝʥʽʚ: ɸɓ3, ɸɓ2, ɸɓ, ɸŬ, ɽɓ1, ɽɓ2, ɽɓ3, ɽŬ. ʇʨʠʙʣʠʟʥʦ ʚ ʩʝʨʝʜʠʥʽ ʢʣʦʥʦʚʘʥʦʾ 

ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʛʝʥ ɽŬ, ʷʢʠʡ ʙʫʚ ʢʘʨʪʠʨʦʚʘʥʠʡ ʚ ʩʫʙʨʘʡʦʥʽ ɯ-ɽ. ɸʥʘʣʽʟ 

ʧʝʨʚʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʛʝʥʘ ɸɓ2 ʧʦʢʘʟʘʚ, ʱʦ ʢʦʜʫʶʯʠ ʾʤ ʘʤʽʥʦʢʠʩʣʦʪʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʫʞʝ ʙʣʠʟʴʢʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʤʝʥʫ ɓ2. ɺ ʜʘʥʠʡ ʯʘʩ ʥʝʚʽʜʦʤʦ 

ʯʠ ʻ ʮʽ ʛʝʥʠ, ʘ ʪʘʢʦʞ ʛʝʥ ɽɓ3 ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. 

  ɺ ʨʝʟʫʣʴʪʘʪʽ ñʧʨʦʭʦʜʞʝʥʥʷ ʧʦ ʭʨʦʤʦʩʦʤʽò ʤʽʞ ʛʝʥʘʤʠ ɽɓ1 ʽ ɽŬ ʥʝ ʙʫʣʠ 

ʟʥʘʡʜʝʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʦʢʫʩʘʤ ɯ-ɺ ʽ ɯ-J, ʢʦʪʨʽ ʨʘʥʽʰ 

ʧʦʩʪʫʣʶʚʘʣʠʩʴ ʚ ɯ-ʦʙʣʘʩʪʽ ʥʘ ʦʩʥʦʚʽ ʩʝʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. ɭʜʠʥʘ ʥʝ 

ʜʦʩʣʽʜʞʫʚʘʥʘ ʜʽʣʷʥʢʘ ɼʅʂ, ʷʢʘ ʤʦʛʣʘ ʙ ʤʽʩʪʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʛʝʥʠ, 

ʟʥʘʢʭʦʜʠʪʴʩʷ ʥʘ 3
\
-ʢʽʥʮʽ ʛʝʥʘ ɽɓ1. ʆʜʥʘʢ, ʧʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʨʦʟʤʽʨʠ ʮʽʻʾ 

ʜʽʣʷʥʢʠ (3,4 ʪ.ʧ.ʦ.), ʪʘʢʝ ʧʨʠʧʫʱʝʥʥʷ  ʤʘʣʦʚʽʨʦʛʽʜʥʝ. ʄʦʞʣʠʚʦ, ʛʝʥʠ ɯ-J 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʟʘ ɯ-ʦʙʣʘʩʪʶ, ʘ ʾʭ ʝʢʩʧʨʝʩʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʢʦʜʫʻʪʴʩʷ ʚ ʮʴʦʤʫ ʞ ʬʝʨʤʝʥʪʽ. 

HLA-D ʦʙʣʘʩʪʴ ʷʢ ʤʽʥʽʤʫʤ ʚ ʪʨʠ ʨʘʟʠ ʧʝʨʝʙʽʣʴʰʫʻ ʨʦʟʤʽʨ ɯ-ʦʙʣʘʩʪʴ ʽ 

ʧʦʙʫʜʦʚʘʥʘ ʩʢʣʘʜʥʽʰʝ: ʚʦʥʘ ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ ʣʦʢʫʩʠ ï DP, DZ/DO, DQ ʽ DR, 

ʧʨʠʯʦʤʫ ʢʦʞʝʥ ʣʦʢʫʩ ʤʽʩʪʠʪʴ ʷʢ ʤʽʥʽʤʫʤ 1Ŭ- ʽ 1ɓ-ʛʝʥ. ʎʷ ʢʘʨʪʘ ʥʝ ʷʚʣʷʻʪʴʩʷ 

ʟʘʢʣʶʯʥʦʶ, ʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʥʝʩʪʠ ʟʤʽʥʠ ʜʦ ʾʾ ʩʢʣʘʜʫ. ʂʨʽʤ 

ʪʦʛʦ, ʟʥʘʡʜʝʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʚ D-ʦʙʣʘʩʪʽ ʚ ʧʦʧʫʣʷʮʽʾ.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ DR-

ʣʦʢʫʩ ʚʽʜʧʦʚʽʜʘʻ ɽ-ʣʦʢʫʩʫ, DQ ï ɸ-ʣʦʢʫʩʫ. DP-ʣʦʢʫʩ ʥʝ ʤʘʻ ʘʥʘʣʦʛʽʚ ʚ ʅ-2 

ʢʦʤʧʣʝʢʩʽ. ʇʨʦʜʫʢʪʠ DZ/DO-ʣʦʢʫʩʘ ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ. 

ʅʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʣʦʢʫʩʦʤ ʻ HLA-DP, ʱʦ ʟʘʡʤʘʻ 100 ʪ.ʧ.ʦ. ʽ ʤʽʩʪʠʪʴ 

ʜʚʽ ʧʘʨʠ Ŭ/ɓ-ʛʝʥʽʚ, Ŭ- ʽ ɓ-ʛʝʥʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ ʦʨʽʻʥʪʘʮʽʾ ʛʦʣʦʚʘ ʜʦ ʛʦʣʦʚʠ, 

ʧʨʠʯʦʤʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʨʦʤʦʪʦʨʘʤʠ ʜʚʦʭ ʝʢʩʧʨʝʩʫʻʤʠʭ ʛʝʥʽʚ DPŬ1 ʽ DPɓ1 

ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 2 ʪ.ʧ.ʦ. (8ò). ʎʽ ʛʝʥʠ ʙʫʣʠ ʩʝʢʚʝʥʦʚʘʥʽ ʽ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ. DPɓ1 
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ʛʝʥ ʤʘʻ ʪʠʧʦʚʫ ʩʪʨʫʢʪʫʨʫ ʛʝʥʽʚ ɯɯ ʢʣʘʩʫ. ɯʩʥʫʶʪʴ ʜʘʥʥʽ ʧʨʦ ʨʽʟʥʽ ʩʧʦʩʦʙʠ 

ʩʧʣʘʡʩʠʥʛʫ ʮʠʭ ʛʝʥʽʚ ʚ ʨʽʟʥʠʭ ʛʘʧʣʦʪʠʧʘʭ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʨʽʟʥʠʭ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʜʦʤʝʥʽʚ. ʌʫʥʢʮʽʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʜʦʤʝʥʽʚ ʥʝʚʽʜʦʤʘ. 

ɼʚʘ ʽʥʰʠʭ ʛʝʥʠ DPŬ2 ʽ DPɓ2 ï ʤʘʙʫʪʴ, ʷʚʣʷʶʪʴʩʷ ʧʩʝʚʜʦ ʛʝʥʘʤʠ . 

ɼʫʞʝ ʤʘʣʦ ʢʦʥʢʨʝʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽʩʥʫʻ ʧʨʦ ʦʙʣʘʩʪʴ DZ/DO. ɼʦ ʮʠʭ ʧʽʨ, 

ʟʘ ʜʘʥʠʤʠ ʛʝʣʴ-ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʧʫʣʴʩʫʶʯʦʤʫ ʧʦʣʽ, ʣʦʢʘʣʽʟʦʚʘʥʽ ʜʚʘ ʛʝʥʠ - 

DZŬ ̔ DOɓ. ʎʝʡ ʤʝʪʦʜ ʪʘʢʦʞ ʧʦʢʘʟʘʚ, ʱʦ DZŬ-ʛʝʥ ʟʯʝʧʣʝʥʠʡ ʟ DP-ʦʙʣʘʩʪʶ, ʘ 

DOɓ - DX-DQ. ɼʦʜʘʪʢʦʚʠʤ ʜʦʢʘʟʦʤ ʪʦʛʦ, ʱʦ DOɓ ïʛʝʥ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʤʽʞ DP ʽ 

DQ ʻ ʪʝ, ʱʦ ʤʠʰʠʥʠʡ ʛʝʥ ɯɯ ʢʣʘʩʫ ɯ-ɸɓ2, ʟ ʢʦʪʨʠʤ ʚʽʥ ʥʘʡʙʽʣʴʰ ʛʦʤʦʣʦʛʽʯʥʠʡ, 

ʣʦʢʘʣʽʟʦʚʘʥ ʤʽʞ  ɯ-ɸɓ3 ̔  ɯ-ɸɓ1. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʛʝʥʘʤʠ 

ʜʦʩʷʛʘʻ ʜʝʢʽʣʴʢʦʭ ʪ.ʧ.ʦ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʮʽ ʜʚʘ ʛʝʥʠ ʥʝ ʷʚʣʷʶʪʴʩʷ ʧʘʨʦʶ Ŭ/ɓ. 

ɼʽʡʩʥʦ, ʧʦʢʘʟʘʥʦ, ʱʦ ʮʽ ʜʚʘ ʛʝʥʠ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ʆʙʣʘʩʪʴ  DQ, ʷʢ ʽ DP, ʤʽʩʪʠʪʴ ʜʚʽ ʧʘʨʠ Ŭ/ɓ-ʛʝʥʽʚ. ɯʩʥʫʻ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʚʦʥʠ ʨʦʟʤʽʱʝʥʽ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʮʝʥʪʨʦʤʝʨʘ DX-DQ, DQŬ- ʽ DQɓ-ʛʝʥʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤ ʤʨʷʢ, ʷʢʽ ʝʢʩ ʧʨʝʩʫʶʪʴʩʷ, ʦʜʥʘʢ ʜʦ ʩʠʭ ʧʽʨ 

ʚʽʜʩʫʪʥʽ ʜʦʢʘʟʠ ʝʢʩʧʨʝʩʽʭ ʜʨʫʛʦʾ ʧʘʨʠ - DXŬ ʽ DXɓ. 

DR-ʦʙʣʘʩʪʴ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʨʷʜʦʤ ʛʨʫʧ (89, 80, 95). ɺ ʙʽʣʴʰʦʩʪʽ ʛʘʣʦ 

ʪʠʧʽʚ ʤʘʻʪʴʩʷ ʜʚʘ ʝʢʩ ʧʨʝʩʦʚʘʥʠʭ DRɓ-ʛʝʥʠ ʽ ʜʝʢʽʣʴʢʘ ʧʩʝʚʜʦ ʛʝʥʽʚ ʽ ʪʽʣʴʢʠ 

DRɯ ʤʘʻ ʦʜʠʥ ʝʢʩʧʨʝʩʫʻʤʠʡ ʛʝʥ (81). ʆʜʠʥ DRɓ-ʛʝʥʚʽʜʧʦʚʽʜʘʻ ʩʝʨʦʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʝʥʦʤʫ DR-ʪʠʧʫ (DRɯï14), ʘ ʽʥʰʠʡ ï ʪʠʧʘʤ DRw52 ʽ w53. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʜʚʘ ʧʩʝʚʜʦ ʛʝʥʠ, ʦʣʠʥ ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʦʛʦ ɓ1 

ʝʢʟʦʥʘ, ʷʢʠʡ ʪʨʦʭʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ DRɓ, ʦʜʥʘʢ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʷʢ DRɓ ʧʦ 

ʬʣʘʥʢʫʶʯʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʎʽ ʧʩʝʚʣʦʛʝʥʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʜʦʥʦʨʽʚ 

ʧʨʠ ʢʦʥʚʝʨʩʽʾ ʛʝʥʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʻ ʧʦʚʥʽʩʪʶ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. 

 

 ʉʪʨʫʢʪʫʨʘ ʛʝʥʽʚ ɯɯ ʢʣʘʩʫ 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʚʩʪʘʥʦʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘʩʪʫʧʥʠʭ 

ʛʝʥʽʚ ɯɯ ʢʣʘʩʫ ʤʠʰʽ: ɸ
d
a (97), A

k
a (98), A

d
ɓ (99,100), A

k
ɓ (99), A

b
ɓ (78, 99), E

d
a 

(101), E
k
a (102),  E

d
ɓ (103), - ʽ ʣʶʜʠʥʠ DPa (104, 105), DZa (105), DQa (92, 93, 
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104, 105), DQɓ (90,91), DRa (106), DRɓ  (80, 81, 84, 107-109). ʗʢ ʽ ʚ ʚʠʧʘʜʢʫ 

ʛʝʥʽʚ ɯ ʢʣʘʩʫ, ʝʢʟʦʥ-ʽʥʪʨʦʥʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʛʝʥʽʚ ɯɯ ʢʣʘʩʫ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ 

ʜʦʤʝʥʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʣʢʽʚ.  

 ɸʥʘʣʽʟ ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ŭ- ʽ ɓ-ʛʝʥʽʚ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʛʝʥʽʚ DR ʽ DQ ʣʦʢʫʩʽʚ ʣʶʜʠʥʠ ʛʝʥʘʤ ɽ ʪʘ ɸ ʣʦʢʫʩʽʚ ʤʠʰʽ. 

ʗʢ ʚʞʝ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, Ŭ-ʛʝʥʠ ʟʥʘʯʥʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʧʦ ʩʪʫʧʝʥʶ 

ʧʦʣʽʤʦʨʬʽʟʤʫ. ɺʽʜʥʦʩʥʦ ʤʝʭʘʥʽʟʤʽʚ ʛʝʥʝʨʘʮʽʾ ʧʦʣʽʤʦʨʬʽʟʤʫ, ʪʦ ʚ ʜʘʥʠʡ ʯʘʩ 

ʽʩʥʫʻ ʙʘʛʘʪʦ ʜʘʥʠʭ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʦʙʤʽʥʫ ʛʝʥʝʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʘʣʝʣʷʤʠ ʦʜʥʦʛʦ ʘʙʦ ʨʽʟʥʠʭ ʣʦʢʫʩʽʚ ɯɯ ʢʣʘʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʤʦʣʦʛʽʯʥʦʛʦ 

ʢʨʦʩʠʥ6ʛʦʚʝʨʫ ʘʙʦ ʢʦʥʚʝʨʩʽʾ ʛʝʥʽʚ (112-115). ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʩʥʦʚʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʛʝʥʝʨʘʮʽʾ ʧʦʣʽʤʦʨʬʽʟʤʫ DR ʘʣʝʣʝʡ ʚʚʘʞʘʻʪʴʩʷ ʤʽʞʛʝʥʥʘ 

ʢʦʥʚʝʨʩʽʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʝʚʦʣʶʮʽʾ Ŭ- ʽ ɓ-ʛʝʥʽʚ, ʟʛʽʜʥʦ ʷʢʦʾ ʧʝʨʚʽʩʥʘ 

ʜʫʧʣʽʢʘʮʽʷ ʘʙʦ ʜʫʧʣʽʢʘʮʽʾ ʧʨʠʚʝʣʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʷʢ ʤʽʥʽʤʫʤ 4 Ŭ-ʛʝʥʽʚ, ʷʢʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʠʚʝʨʛʝʥʮʽʾ ʧʨʠʚʝʣʠ ʜʦ 4 ʣʦʢʫʩʽʚ DP, DZ/DO, DQ ʽ DR.  

ɼʫʧʣʽʢʘʮʽʾ, ʱʦ ʧʨʦʡʰʣʠ ʧʽʟʥʽʰʝ ʧʨʠʚʝʣʠ ʜʦ ʨʦʟʜʽʣʫ  Dʈʘ1/ʘ2 ʽ DXʘ/DQʘ. 

ʇʨʠʙʣʠʟʥʦ ʚ ʪʦʡ ʞʝ ʯʘʩ ʡʰʣʘ ʽ ʜʫʧʣʽʢʘʮʽʷ ɓ-ʛʝʥʽʚ, ʫ ʚʠʛʣʷʜʽ ʧʘʨ Ŭ/ɓ, ʷʢ 

ʧʨʠʧʫʩʢʘʻʪʴʩʷ ʜʣʷ DXʘ/ɓ ʽ DQʘ/ɓ. ʅʘʩʪʫʧʥʽ ʜʫʧʣʽʢʘʮʽʾ  ɓ-ʛʝʥʽʚ ʧʨʠʚʝʣʠ ʜʦ 

ʨʽʟʥʠʭ  ɓ-ʛʝʥʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʢʘʨʪ D-ʦʙʣʘʩʪʽ ʽ ɯ-ʦʙʣʘʩʪʽ ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ 

ʧʦʜʽʙʥʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʝʣʝʮʽʾ ʫ ʤʠʰʽ ʦʙʣʘʩʪʽ Dʈa-DZa. 

 

 

ɺʽʜʥʦʩʥʦ ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ ʤʦʣʝʢʫʣʠ ʄʅʉ ɯɯɯ ʢʣʘʩʫ ʣʶʜʠʥʠ, 

ʚʽʜʦʤʦ, ʱʦ ʚʦʥʠ ʻ ʪʝʞ ʧʦʣʽʤʦʨʬʥʠʤʠ. ɼʝʷʢʽ ʘʣʝʣʽ ʛʝʥʽʚ ʦʜʥʘʢʦʚʽ ʫ 

ʣʶʜʠʥʠ, ʰʠʤʧʘʥʟʝ ʽ ʛʦʨʽʣʠ. 

ɼʠʩʙʘʣʘʥʩ ʘʣʝʣʴ ʥʠʭ ʟʚôʷʟʢʽʚ  ʅLɸ (linkage disequilibrium ). 

ʎʝ ʷʚʠʱʝ ʥʘʩʴʦʛʦʜʥʽ ʻ ʥʝʟô̫ ʩʦʚʘʥʠʤ. ʗʢʱʦ ʘʣʝʣʴ ʭ ʛʝʥʘ ɸ ʧʦʰʠʨʝʥʠʡ 

ʚ  ʛʘʧʣʦʪʠʧʘʭ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ ʟ ʯʘʩʪʦʪʦʶ 10%, ʘ ʘʣʝʣʴ ɺ ï ʟ ʯʘʩʪʦʪʦʶ 20%, ʪʦ 

ʣʝʛʢʦ ʧʽʜʨʘʭʫʚʘʪʠ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʚ 2% ʛʘʧʣʦʪʠʧʽʚ ʙʫʜʫʪʴ ʧʨʠʩʫʪʥʽ ʦʙʠʜʚʘ 
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ʦʣʝʣʽ.  ʆʜʥʘʢ ʢʦʤʙʽʥʘʮʽʾ ʧʝʚʥʠ ʭ ʘʣʝʣʝʡ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ 

ʥʝʚʠʧʘʜʢʦʚʠʤ. ʈʽʟʥʠʮʷ ʤʽʞ ʦʯʽʢʫʚʘʥʥʦʶ ʽ ʨʝʘʣʴʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʜʘʥʠʭ 

ʘʣʝʣʝʡ ʽ ʥʘʟʠʚʘʶʪʴ ʜʠʩʙʘʣʘʥʩʦʤ  ʟʚôʷʟʢʽʚ.  

ʊʘʢʝ ʥʝʚʠʧʘʜʢʦʚʝ ʧʦʻʜʥʘʥʥʷ ʘʣʝʣʽʚ ʜʚʦʭ ʨʽʟʥʠʭ ʛʝʥʽʚ ʤʦʞʝ ʙʫʪʠ 

ʜʦʜʘʪʥʽʤ, ʘʙʦ ʚʽʜô̒ ʤʥʠʤ. ʎʝ ʷʚʠʱʝ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʜʚʦʭ, ʘʣʝ ʽ 

ʙʘʛʘʪʴʦʭ ʘʣʝʣʴ ʥʠʭ ʩʫʩʽʜʥʽʭ ʛʝʥʽʚ. ɯʥʢʦʣʠ ʮʝ ʷʚʠʱʝ ʥʘʟʠʚʘʶʪʴ Ăʨʦʟʱʝʧʣʝʥʠʤ 

ʛʘʧʣʦʪʠʧʦʤò. ʇʨʠʢʣʘʜʦʤ ʤʣʞʝ ʙʫʪʠ ʢʦʤ ʴʽʥʘʮʽʷ ʘʣʝʣʽʚ, ʟʱʦ ʢʦʜʫʶʪʴ 

ʤʦʣʝʢʫʣʠ ʅLɸ-ɸ1; -ɺ8; -DR3.  ʎʝʡ ʛʘʧʣʦʪʠʧ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʡʯʘʩʪʽʰʝ ʫ 

ʢʘʚʢʘʟʴʢʽʡ ʧʦʧʫʣʷʮʽʾ. ɺʽʥ ʯʘʩʪʦ ʩʧʽʚʧʘʜʘʻ ʟ ʜʝʣʝʮʽʻʶ ʛʝʥʽʚ ʉ4ɸ ʪʘ 21 ʆʍɸ ʽ 

ʘʣʝʣʝʤ s- ʬʘʢʪʦʨʘ ɺ. 

ʏʘʩʪʦʪʘ ʧʦʷʚʠ ʘʣʝʣʷ ʅLɸ*ɸ0101 ʪʷʞʢʦʛʦ ʣʘʥʮʶʛʘ ʅLɸ-ɸ1 ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 16%., ʘ ʘʣʝʣʷ ʅLɸ*ɺ0801 ʪʷʞʢʦʛʦ ʣʘʥʮʶʛʘ ʅLɸ-ɺ8 ï ʙʣʠʟʴʢʦ 9%. 

ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʜʫʞʝ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʛʝʥʽʚ 

ʜʠʩʙʘʣʘʥʩ ʟôʻʜʥʘʥʥʷ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʟ ʪʦʛʦ, ʱʦ ʘʣʝʣʽ ʱʝ ʥʝ 

Ăʧʝʨʝʤʽʰʘʣʠʩʷò ʚ ʧʦʧʫʣʷʮʽʾ, ʷʢʱʦ ʚʦʥʠ ʧʽʟʥʦ ʟôʷʚʠʣʠʩʷ ʫ ʨʦʟʚʠʪʢʫ ʚʠʜʫ. 

ɸʣʝ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʝʤʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʪʘʢʦʛʦ ʩʪʚʝʨʜʞʝʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʦʙʠ ʟ ʤʦʣʝʢʫʣʘʤʠ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʅLɸ-ɸ1, -8,- 

DR3, ʷʢʽ ʢʦʜʦʚʘʥʽ ʛʝʥʘʤʠ ʟ ʩʠʣʴʥʠʤ ʜʦʜʘʪʥʽʤ ʜʠʩʙʘʣʘʥʩʦʤ, ʯʘʩʪʽʰʝ ʚʽʜ 

ʽʥʰʠʭ ʩʪʨʘʞʜʘʶʪʴ ʘʫʪʦʽʤʫʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʎʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻ 

ʱʦ ʧʨʦʜʫʢʪʠ  MHC ʢʣʘʩʫ II ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ  ʚ ʧʘʪʦʛʝʥʝʟʽ 

ʘʫʪʦʽʤʫʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʧʦʣʝʛʣʠʚʽ ʩʧʨʦʙʠ 

ʟʚôʷʟʘʪʠ ʘʫʪʦʽʤʫʥʥʽ ʭʚʦʨʦʙʠ ʟ ʛʝʥʘʤʠ ʽʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ  ʘʫʪʦʘʥʪʠʛʝʥ  ʘʙʦ ʥʘ ʙʫʜ-ɹʷʢʠʡ ʤʦʞʣʠʚʠʡ 

ʝʪʽʦʣʦʛʽʯʥʠʡ ʘʛʝʥʪ. ʄʦʞʣʠʚʦ ʮʝʡ ʬʘʢʪ ʨʦʟʛʣʷʜʘʪʠ ʟ ʧʦʟʠʮʽʡ ʬʝʥʦʤʝʥʫ 

ʛʝʥʝʪʠʯʥʦʾ ʨʝʩʪʨʠʢʮʽʾ, ʢʦʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʣʴʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʧʽʪʦʧʽʚ 

ʘʥʪʠʛʝʥʽʚ  HLA  -ʢʦʤʧʣʝʢʩʫ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʽ ʜʝʷʢʠʭ ʚʽʨʫʩʽʚ ʽ  ʤʠʢʨʦʙʽʚ ʟ 

ʽʥʰʦʛʦ (ʬʝʥʦʤʝʥ ʤʽʤʽʢʨʽʾ) ʥʝ ʨʘʟʚʠʥʶʻʪʴʩʷ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʟʙʫʜʥʠʢʠ. 

ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʚʧʘʢʠ, ʚ ʦʩʥʦʚʽ ʧʘʪʦʣʦʛʽʾ ʤʦʞʝ ʙʫʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʦʢʨʝʤʠʭ ʝʧʽʪʦʧʽʚ HLA ʧʨʠ ʾ ʚʟʘʻʤʦʜʽʾ ʟ ʘʥʪʠʛʝʥʘʤʠ ʟʙʫʜʥʠʢʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

http://obi.img.ras.ru/Humbio/allerg/000565aa.htm
http://obi.img.ras.ru/Humbio/immunology/00002683.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/00010478.htm
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ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʧʨʦʪʠ ʦʩʦʙʠʩʪʠʭ HLA ʘʥʪʠʛʝʥʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʘʥʽ ʤʝʭʘʥʽʟʤʠ ʥʝ ʻ ʻʜʠʥʠʤʠ 

ʜʣʷ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʘʣʝʣʷʤʠ MHC ʽ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʣʶʜʠʥʠ. ʊʘʢ, ʛʝʥʠ 

MHC ʢʣʘʩʫ II ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʛʝʥʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ: ʾʭ ʧʨʦʜʫʢʪʠ 

ʤʘʶʪʴ ʨʽʟʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʟʚôʷʟʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʘʥʪʠʛʝʥʫ, ʱʦ ʽ 

ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʘʥʪʠʛʝʥ ï ʚʽʜ ʧʘʪʦʣʦʛʽʯʥʦ 

ʚʠʩʦʢʦʛʦ ʜʦ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ.  

 

6.4 ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʠʧʫʚʘʥʥʷ ʩʠʩʪʝʤʠ HLA  

HLA-ʜʽʘʛʥʦʩʪʠʢʘ ʘʙʦ ʪʢʘʥʠʥʥʝ ʪʠʧʫʚʘʥʥʷ ï ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʛ̔ʩʪʦʩʫʤ̔ʩʥʦʩʪʽ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʛʝʥʥʠʭ 

ʩʪʨʫʢʪʫʨ ʘʙʦ ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ.  ɺ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʤʠ ʜʦʢʣʘʜʥʦ ʨʦʟʛʣʷʥʫʣʠ 

ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʤʦʣʝʢʫʣʷʨʥʦʾ  ʩʪʨʫʢʪʫʨʠ ʽ ʛʝʥʦʤʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ɻʂɻʉ, ʘ ʪʘʢʦʞ ʛʦʣʦʚʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ HLA ï ʛʝʥʝʪʠʯʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʊʦʤʫ, ʚ ʛʘʣʫʟʽ ʧʨʠʢʣʘʜʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽʟʦʣʴʦʚʘʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʢʣʽʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ, ʪʨʘʥʩʬʫʟʽʦʣʦʛʽʾ ʽ 

ʛʝʤʘʪʦʣʦʛʽʾ, ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ 

ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʽʚʥʽ ʨʽʟʥʠʭ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʣʷ ʘʢʫʰʝʨʩʪʚʘ ʽ ʛʽʥʝʢʦʣʦʛʽʾ ʚ ʘʩʧʝʢʪʽ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ 

ʦʨʛʘʥʽʟʤʫ.  

ʊʦʙʪʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ HLA-ʜʽʘʛʥʦʩʪʠʢʠ ʤʦʞʣʠʚʦ ʚʠʨʽʰʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʚʜʘʥʥʷ - ʙ̔ʦʣʦʛʯ̔ʥʘ ʜ̔ʝʥʪʠʬʢ̔ʘʮ̫̔ (HLA-ʪʠʧ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ 

ʨʘʟʦʤ ʟ ʛʝʥʘʤʠ ʙʘʪʴʢʽʚ), ʚʠʟʥʘʯʝʥʥʷ ʩʧʘʜʢʦʚʦʩʪʽ ʜʦ ʨʦʟʚʠʪʢʫ ʧʝʚʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʛʝʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ  

(ʭʚʦʨʦʙʘ ɹʝʭʪʝʨʝʚʘ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʮʠʣʽʘʢʽʷ, ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ ʪʘ ʽʥʰʽ), ʘ 

ʪʘʢʦʞ ʜʽʘʛʥʦʩʪʠʢʘ ʜʝʷʢʠʭ ʬʦʨʤ ʙʝʟʧʣ̔ʜʜʷ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ HLA-

ʘʥʪʠʛʝʥʚ̔ ʧʦʜʨʫʞʞʷ.  HLA- ʜʘ̔ʛʥʦʩʪʠʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʧʽʜʙʦʨʫ 

http://obi.img.ras.ru/Humbio/allerg/000565aa.htm
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ʜʦʥʦʨʚ̔ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʦʨʛʘʥʚ̔ ʪʘ ʪʢʘʥʠʥ - ʧʨʠ ʮʴʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʟʫʣʴʪʘʪʚ̔ HLA-ʪʠʧʫʚʘʥʥʷ ʪʢʘʥʠʥ ʜʦʥʦʨʘ  ̔ʨʝʮʠʧʽʥ̒ʪʘ.  

HLA-ʪʠʧʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ  ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʥʪʠʛʝʥʽʚ ʽ 

ʘʥʘʣʟ̔ ʧʦʣʤ̔ʦʨʬ̔ʟʤʫ HLA-ʩʠʩʪʝʤʠ.  ɺʠʜʽʣʷʶʪʴ ʜʚʽ ʨʽʟʥʽ ʟʘ ʧʨʠʥʮʠʧʦʤ ʛʨʫʧʠ 

ʤʝʪʦʜʽʚ ʪʠʧʫʚʘʥʥʷ. ʉʝʨʦʣʦʛʽʯʥʠʡ, ʢʣʽʪʠʥʥʠʡ ʪʘ ʙʽʦʭʽʤʽʯʥʠʡ ʤʝʪʦʜʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʜʫʢʪʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ  (ɻʂɻ) ð 

ʤʦʣʝʢʫʣʠ, ʝʢʩʧʨʝʩʦʚʘʥʽ ʥʘ ʤʝʤʙʨʘʥʽ ʢʣʽʪʠʥʠ. ʄʝʪʦʜʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ð 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ ð ʚʠʟʥʘʯʘʶʪʴ ʘʣʝʣʽ HLA ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʛʝʥʦʤʥʦʾ 

ɼʅʂ. ʋ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ HLA-ʪʠʧʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 

ʩʝʨʦʣʦʛʽʯʥʠʡ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʘʟʥʦ ʾ

ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ, PCR-polymerase chain reaction).  

ʉʝʨʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. 

ɺʽʜʦʤʦ, ʱʦ ɻʂɻ ʦʭʦʧʣʶʻ ʙʘʛʘʪʦ ʛʝʥʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ 

ʧʦʣʽʤʦʨʬʥʽʩʪʶ ʟ ʜʦʪʝʧʝʨ ʚʽʜʢʨʠʪʠʭ.  ɿʥʘʥʥʷ ʙʫʜʦʚʠ ʽ ʬʫʥʢʮʽʾ ʤʦʣʝʢʫʣ ʄʅʉ ʻ 

ʫʤʦʚʦʶ ʨʦʟʫʤʽʥʥʷ ʧʝʨʝʙʽʛʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ.  ʄʦʣʝʢʫʣʠ ɻʂɻ ʻ 

ʛʣʽʢʦʧʨʦʪʝʾʥʘʤʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʤʦʣʝʢʫʣʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

ɯ, ɯɯ ʽ ɯɯɯ ʢʣʘʩʽʚ, ʚʽʜʤʽʥʥʽ ʷʢ ʟʘ ʙʫʜʦʚʦʶ, ʪʘʢ ʽ ʟʘ ʬʫʥʢʮʽʻʶ. ʄʦʣʝʢʫʣʠ ɻʂɻ  ɯ 

ʢʣʘʩʫ ʧʨʠʩʫʪʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʚʩʽʭ ʷʜʝʨʥʠʭ ʢʣʽʪʠʥ. ʅʘʪʦʤʽʩʪʴ ʤʦʣʝʢʫʣʠ ɻʂɻ ɯɯ 

ʢʣʘʩʫ ʧʨʠʩʫʪʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ɺ-ʣʽʤʬʦʮʠʪʘʭ, ʤʘʢʨʦʬʘʛʘʭ,  ʜʝʥʜʨʠʪʥʠʭ 

ʢʣʽʪʠʥʘʭ, ʢʣʽʪʠʥʘʭ ʃʘʥʛʝʨʛʘʥʩʘ, ʢʣʽʪʠʥʘʭ ʝʧʽʪʝʣʽʶ ʪʽʤʫʩʫ ʪʘ ʥʘ ʘʢʪʠʚʦʚʘʥʠʭ 

ʊ-ʣʽʤʬʦʮʠʪʘʭ.  

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʣʝʢʫʣ (ʘʥʪʠʛʝʥʽʚ) HLA ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ 

ʦʩʥʦʚʥʦʤʫ ʩʝʨʦʣʦʛʽʯʥʽ ʽ ʮʠʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. ʉʝʨʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʧʦʣʷʛʘʶʪʴ ʫ 

ʚʠʷʚʣʝʥʥʽ ʤʦʣʝʢʫʣ HLA ʥʘ ʢʣʽʪʠʥʘʭ (ʧʝʨʝʚʘʞʥʦ ʣʽʤʬʦʮʠʪʘʭ) ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʨʦʚʘʪʦʢ, ʱʦ ʚʟʷʪʽ ʚ ʦʩʽʙ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʘʥʠʭ ʘʣʝʣʽʚ HLA. ʎʽ 

ʩʠʨʦʚʘʪʢʠ ʙʝʨʫʪʴ ʫ : 

-  ʞʽʥʦʢ, ʷʢʽ ʙʘʛʘʪʦ ʨʘʟʽʚ ʥʘʨʦʜʞʫʚʘʣʠ; 

-  ʦʩʽʙ, ʷʢʠʤ ʯʘʩʪʦ ʧʝʨʝʣʠʚʘʣʠ ʢʨʦʚ; 
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-   ʜʝʷʢʠʭ ʨʝʮʠʧʽʻʥʪʽʚ ʘʣʦʛʝʥʥʠʭ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ; 

-   ʩʧʝʮʽʘʣʴʥʦ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ ʦʩʽʙ. 

ʊʝʧʝʨ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʮʠʭ ʘʥʪʠʛʝʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ɸʊ. 

ɿʥʘʯʥʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ HLA-ʪʠʧʫʚʘʥʥʷ ʙʫʣʘ ʟʘʤʽʥʘ 

ʘʛʣʶʪʠʥʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʣʽʤʬʦʮʠʪʦʪʦʢʩʠʯʥʠʤ ʪʝʩʪʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʨʦʣʷʯʦʛʦ ʢʦʤʧʣʝʤʝʥʪʫ. ʉʝʨʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ  

ʤʦʣʝʢʫʣ ɻʂɻ, ʝʢʩʧʨʝʩʦʚʘʥʠʭ ʥʘ ʤʝʤʙʨʘʥʽ (ʘ ʩʘʤʝ ð ʾʭ ʝʧʽʪʦʧʽʚ), ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʩʧʝʮʠʬʽʯʥʠʭ  ʘʥʪʠʪʽʣ.   ʅʘ ʧʨʘʢʪʠʮʽ ʩʝʨʦʣʦʛʽʯʥʝ HLA-ʪʠʧʫʚʘʥʥʷ 

ʧʨʦʚʦʜʷʪʴ ʥʘ ʚʠʣʫʯʝʥʠʭ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʷʭ. ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤʠ ʥʦʩʽʷʤʠ 

ʘʥʪʠʛʝʥʽʚ ɻʂɻ  ʻ ʣʽʤʬʦʮʠʪʠ, ʩʫʩʧʝʥʟʽʁ  ʊ-ʣ̔ʤʬʦʮʠʪʚ̔ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ  ʘʥʪʠʛʝʥʽʚ I  ʢʣʘʩʫ, ʘ ʩʫʩʧʝʥʟʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ - ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  

ʘʥʪʠʛʝʥʽʚ Iɯ ʢʣʘʩʫ.  

ɿ ʤʝʪʦʶ ʚʠʣʫʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʡ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ ʣʶʜʠʥʠ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʚ ʛʨʘʜʽʻʥʪʽ ʱʽʣʴʥʦʩʪʽ 

(ɟ=1,077), ʘʙʦ ʽʤʫʥʦʤʘʛʥʽʪʥʫ ʩʝʧʘʨʘʮʽʶ. ɺʚʘʞʘʻʪʴʩʷ , ʱʦ ʧʝʨʰʠʡ ʩʧʦʩʽʙ ʚ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʭʠʙʥʦʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʨʫʛʠʡ 

ʩʧʦʩʽʙ ʻ ʙʽʣʴʰ  ʩʧʝʮʠʬʯ̔ʥʠʤ - ʧʨʠ ʮʴʦʤʫ ʙʽʣʴʰʝ 95% ʢʣʽʪʠʥ ʟʘʣʠʰʘʶʪʴʩʷ 
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ʞʠʪʪʻʟʜʘʪʥʠʤʠ. 

 

ʈʠʩʫʥʦʢ 6.4.1 - ʉʭʝʤʘ ʚʠʣʫʯʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʡ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʽʻʥʪʘ ʱʽʣʴʥʦʩʪʽ. 

 

ʉʝʨʦʣʦʛʽʯʥʽ ʪʠʧʠ   ʤʦʣʝʢʫʣ   HLA ʚʠʟʥʘʯʘʶʪʴ  ʫ ʪʝʩʪʽ  

ʢʦʤʧʣʝʤʝʥʪʟʘʣʝʞʥʦʛʦ   ʣʽʟʠʩʫ  ʣʽʤʬʦʮʠʪʽʚ   (ʂʃʃ), ʜʝ ʞʠʚʽ ʢʣʽʪʠʥʠ 

ʽʥʢʫʙʫʶʪʴ ʟ ʧʘʥʝʣʣʶ ʩʠʨʦʚʘʪʦʢ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʣ̔ʘ  ʜʦ  ʨ̔ ʟʥʠʭ 

ʘʣʝʣʴʥʠʭ  ʚʘʨ̔ʘʥʪ̔ʚ ʘʥʪʠʛʝʥʚ̔ HLA I ʘʙʦ II  ʢʣʘʩʽʚ ʘʥʪʠʪʽʣʘʤʠ,  ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʢʦʤʧʣʝʤʝʥʪʫ. ɺ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʝʨʦʪʠʧʫ (ʘ ʩʘʤʝ ð ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʘʤʽʥʦʢʠʩʣʦʪ   ʚ  Ŭ-ʣʘʥʮʶʛʘʭ   ʘʥʪʠʛʝʥʟʚ'ʷʟʫʶʯʦʛʦ ʨʝʛʽʦʥʫ  ʪʘ   

ʚʽʜʧʦʚʽʜʥʦʾ  ʾʾ ʢʦʥʬʦʨʤʘʮʽʾ) ʩʧʝʮʠʬʽʯʥʝ   ʧʨʠʻʜʥʘʥʥʷ  ʘʥʪʠʪʽʣ   ʜʦ ʟʚ'ʷʟʘʥʠʭ ʟ 

ʢʣʽʪʠʥʥʦʶ ʤʝʤʙʨʘʥʦʶ ʤʦʣʝʢʫʣ HLA  ʩʧʨʠʯʠʥʷʻ ʣʦʢʘʣʽʟʦʚʘʥʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʦʙʦʣʦʥʢʠ ʣʽʤʬʦʮʠʪʫ.  
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ʈʠʩʫʥʦʢ 6.4.2 - ɽʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ  ʢʦʤʧʣʝʤʝʥʪʟʘʣʝʞʥʦʛʦ   

ʣʽʟʠʩʫ  ʣʽʤʬʦʮʠʪʽʚ. 

 

ʄʦʣʝʢʫʣʠ ɻʂɻ ɯɯ ʢʣʘʩʫ (HLA-DR, -DQ ʽ ïDP) ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʫ 

ʟʤʽʰʘʥʽʡ ʢʫʣʴʪʫʨʽ ʣʽʤʬʦʮʠʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʘʥʪʠʛʝʥʽʚ, ʢʦʜʦʚʘʥʠʭ ʢʦʥʢʨʝʪʥʠʤʠ ʘʣʝʣʷʤʠ. ʊʘʢʫ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʚ ʦʩʥʦʚʥʦʤʫ ʩʪʠʤʫʣʶʶʪʴ ʤʦʣʝʢʫʣʠ HLA-DR. 

 ʆʮʽʥʶʶʪʴ ʂʃʃ-ʪʝʩʪ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʬʣʫʦʨʝʩʮʝʥʪʥʦ ʾ ʤ̔ʢʨʦʩʢʦʧʽʾ: 

ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ï ʯʝʨʚʦʥʘ ʬʣʫʦʨʝʩʮʝʥʮʽ̫, ʥʝʛʘʪʠʚʥʘ ʨʝʘʢʮʽʷ -  ʟʝʣʝʥʘ 

ʬʣʫʦʨʝʩʮʝʥʮʽ̫.  ʇʨʠ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʡ̔ ʤ̔ʢʨʦʩʢʦʧʽʾ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʘʨʙʫʚʘʥʥʷʤ ʷʜʝʨ ʟʘʛʠʙʣʠʭ ʢʣʽʪʠʥ. ʈʝʟʫʣʴʪʘʪ HLA- ʪʠʧʫʚʘʥʥʷ  

ʚʠʚʦʜʷʪ ɹ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʩʧʝʮʠʬʯ̔ʥʦʩʪ ̔ ʧʨʦʨʝʘʛʫʚʘʚʰʠʭ ʩʠʨʦʚʘʪʦʢ ʪʘ 

ʧʝʨʝʭʨʝʩʥʦ ʨʝʘʛʫʶʯʠʭ ʛʨʫʧ ʘʥʪʠʛʝʥʚ̔, ʥ̔ʪʝʥʩʠʚʥʦʩʪ ̔ʨʝʘʢʮʽʾ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ̔

ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 8-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. 

ʉʝʨʦʣʦʛʽʯʥʝ HLA-ʪʠʧʫʚʘʥʥʷ  ð ʮʝ ʥʘʜʽʡʥʠʡ ʽ ʜʦʙʨʝ ʚʽʜʪʚʦʨʶʚʘʥʠʡ 

ʤʝʪʦʜ. ʅʝʜʦʣʽʢʦʤ ʡʦʛʦ ʻ ʪʝ, ʱʦ ʚʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʩʧʨʝʩʽʾ ʤʦʣʝʢʫʣʠ HLA ʥʘ 
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ʤʝʤʙʨʘʥʽ ʢʣʽʪʠʥʠ. ʎʝ ʩʪʘʻ ʥʘ ʟʘʚʘʜʽ ʪʠʧʫʚʘʥʥʶ ʧʨʠ ʩʣʘʙʢʽʡ ʘʙʦ ʟʦʚʩʽʤ 

ʚʽʜʩʫʪʥʽʡ ʝʢʩʧʨʝʩʽʾ, ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʘʤʠ. ʋ ʧʘʮʽʻʥʪʽʚ   

ʟ ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʠʤʠ   ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʫʩʧʘʜʢʦʚʘʥʠʤʠ ʜʝʬʝʢʪʘʤʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʚʠʟʨʽʚʘʥʥʷ ʢʣʽʪʠʥ ʪʘ ʭʚʦʨʠʭ ʧʽʩʣʷ ʪʝʨʘʧʽʾ ʮʠʪʦʩʪʘʪʠʢʘʤʠ 

ʪʘ/ʯʠ ʽʤʫʥʦʜʝʧʨʝʩʘʥʪʘʤʠ   ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ, ʘ ʪʦ ʡ ʧʦʚʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ  ʢʣʽʪʠʥ,  ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ  ʂʃʃ. ʑʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ  

ʩʝʨʦʣʦʛʽʯʥʦʛʦ  ʪʠʧʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʘʣʝʣʽʚ, ʚʠʟʥʘʯʝʥʠʭ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʤʠ   ʤʝʪʦʜʘʤʠ,   ʥʝ  ʽʩʥʫʻ   ʩʧʝʮʠʬʽʯʥʠʭ   ʘʣʦʘʥʪʠʪʽʣ.    

ʅʘʧʨʠʢʣʘʜ,   ʟ ʙʽʣʴʰ ʷʢ  100 ʦʧʠʩʘʥʠʭ HLA-DRBI ʘʣʝʣʽʚ ʪʽʣʴʢʠ 18 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʝʨʦʣʦʛʽʯʥʦ, ʪʦʙʪʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʩʝʨʦʪʠʧʠ. 

 

2. ʄʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ                                         

ʄʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʘʙʦ ʪʠʧʫʚʘʥʥʷ HLA ʟ ʛʝʥʦʤʥʦʾ ɼʅʂ 

ʯʠ ʈʅʂ, ʩʪʚʦʨʝʥʦ ʟʘʚʜʷʢʠ ʚʠʜʽʣʝʥʥʶ  ʛʝʥʽʚ ɯ ʪʘ II ʢʣʘʩʫ HLA ʥʘ ʦʩʥʦʚʽ 

ʜʝʪʘʣʴʥʦʛʦ   ʚʠʚʯʝʥʥʷ  ʾʭʥʴʦʾ   ʩʪʨʫʢʪʫʨʠ   ʪʘ   ʚʠʟʥʘʯʝʥʥʷʤ   ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

ʥʫʢʣʝʦʪʠʜʽʚ ʘʣʝʣʝʡ ʮʴʦʛʦ ʨʝʛʽʦʥʫ. ʉʫʯʘʩʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʪʦʜʠ  HLA- 

ʪʠʧʫʚʘʥʥʷ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʩʧʝʮʠʬʽʯʥʽ ʟʨʘʟʢʠ, ʷʢʽ ʨʝʘʛʫʶʪʴ 

ʥʝ ʟ ʘʥʪʠʛʝʥʘʤʠ  ʥʘ ʧʦʚʝʨʭʥʽ ʣʝʡʢʦʮʠʪʽʚ, ʘ ʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ɼʅʂ ʽ ʧʨʷʤʦ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʷʢʽ ʘʣʝʣʽ ʧʨʠʩʫʪʥʽ ʚ ʧʨʦʙʽ. ʄʦʣʝʢʫʣʷʨʥʽ ʤʝʪʦʜʠ  ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʞʠʚʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʙʫʜʴ-ʷʢʘ ʷʜʨʦʤʽʩʪʢʘ ʢʣʽʪʠʥʘ ʦʨʛʘʥʽʟʤʫ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʘʥʘʣʽʟʫ.  

ʇʽʜʛʨʫʥʪʷʤ  ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ  HLA-ʪʠʧʫʚʘʥʥʷ ʻ ʤʝʪʦʜ ʇʃʈ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʩʣʽʜ ʚʠʣʫʯʠʪʠ ʛʝʥʦʤʥʫ ɼʅʂ  ʟ   

ʮʽʣʴʥʦʾ ʢʨʦʚ,̔ ʣʝʡʢʦʮʠʪʘʨʥʦ ʾʩʫʩʧʝʥʟʽ,ʾ ʪʢʘʥʠʥ. ɿʘ ʜʨʫʛʠʤ ʝʪʘʧʦʤ ʟʨʘʟʦʢ ɼʅʂ 

ʢʦʧ̔ʁ ʶʪʴ - ʘʤʧʣʬ̔̔ ʢʫʶʪʴ ʚ ʧʨʦʙʨ̔ʮ ̔ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʡʤʝʨʽʚ (ʢʦʨʦʪʢʠʭ 

ʦʜʥʦʣʘʥʮʶʛʦʚʠʭ  ɼʅʂ), ʩʧʝʮʠʬʽʯʥʠʭ ʜʦ ʧʝʚʥʦʛʦ HLA-ʣʦʢʫʩʫ. ʂʽʥʮʽ ʢʦʞʥʦʛʦ 

ʟ ʧʘʨʠ ʧʨʘʡʤʝʨʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʙʩʦʣʶʪʥʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʫʥ̔ʢʘʣʴʥʽʡ 
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ʧʦʩʣʜ̔ʦʚʥʦʩʪʽ, ʪʦʪʦʞʥʽʡ ʢʦʥʢʨʝʪʥʦʤʫ ʘʣʝʣʶ, ʫ ʧʨʦʪʠʚʥʦʤʫ ʨʘʟʽ ʘʤʧʣʬ̔̔ʢʘʮ̫̔ 

ʙʫʜʝ ʥʝʤʦʞʣʠʚʦʶ.  

ʇ̔ ʩʣʷ ʧʨʦʚʝʜʝʥʥʷ  ʇʃʈ, ʚ ʭʦʜʽ  ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, ʚʠʭʦʜʠʪʴ  

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʨʘʛʤʝʥʪʚ̔ ɼʅʂ, ʷʢʫ  ʤʦʞʣʠʚʦ ʦʮʽʥʠʪʠ ʚ̔ʟʫʘʣʴʥʦ. ɼʣʷ ʮʴʦʛʦ 

ʨʝʘʢʮʽʡʥʽ ʩʫʤʽʰʽ ʧ̔ ʜʜʘʶʪʴ ʝʣʝʢʪʨʦʣʽʟʫ ʘʙʦ ʛ̔ʙʨʠʜʠʟʘʮʽʾ,  ʪʘ ʚʠʟʥʘʯʘʶʪʴ, ʯʠ 

ʚʽʜʙʫʣʘʩʴ ʩʧʝʮʠʬʯ̔ʥʘ ʘʤʧʣʽʬʢ̔ʘʮ̫̔ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ ʪʘʙʣʠʮʴ.  ʈʝʟʫʣʴʪʘʪ HLA-ʪʠʧʫʚʘʥʥ̫  ʥʘʜʘʻʪʴʩʷ ʫ ʬʦʨʤ̔ 

ʜʝʪʘʣʴʥʦʛʦ ʟʚʽʪʫ ʥʘ ʛʝʥʥʦʤʫ ʪʘ ʘʣʝʣʴʥʦʤʫ ʨʚ̔ʥʷʭ.  

ʅʘ ʧʦʯʘʪʢʫ ʜʣʷ ʪʠʧʫʚʘʥʥʷ HLA ʟ ʛʝʥʦʤʥʦʾ ɼʅʂ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʢʣʘʜʥʽ ʤʝʪʦʜʠ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʠ ʙʘʛʘʪʦ ʯʘʩʫ ʡ ʢʦʰʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʩʪʨʠʢʪʠʚʥʠʭ 

ʥʫʢʣʝʘʟ. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʜʦʚʞʠʥʠ ʨʝʩʪʨʠʢʪʠʚʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʩʪʨʠʢʪʠʚʥʠʭ ʥʫʢʣʝʘʟ (ʇɼʈʌ,  RFLP ï 

restriction fragment lengh  polymorphism).   ʎʝ ʧʝʨʰʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ɼʅʂ, ʫ 

ʷʢʦʤʫ ʚʠʨʽʟʘʥʽ ʨʝʩʪʨʠʢʪʠʚʥʠʤʠ  ʥʫʢʣʝʘʟʘʤʠ  ʬʨʘʛʤʝʥʪʠ  ʛʝʥʦʤʥʦʾ ɼʅʂ 

ʨʦʟʜʽʣʷʶʪʴ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ, ʜʝ ʬʨʘʛʤʝʥʪʠ ʨʽʟʥʦʾ 

ʜʦʚʞʠʥʠ (ʟʘʨʷʜʫ) ʚʠʷʚʣʷʶʪʴ ʨʽʟʥʫ ʨʫʭʣʠʚʽʩʪʴ ʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘ ʨʽʟʥʽ ʚʽʜʩʪʘʥʽ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʽ ʦʮʽʥʢʘ ʤʦʞʣʠʚʘ ʧʽʩʣʷ 

ʛʽʙʨʠʜʠʟʘʮʽʾ ʬʨʘʛʤʝʥʪʽʚ ʟ ʨʘʜʽʦʘʢʪʠʚʥʝ ʤʽʯʝʥʠʤʠ  ʟʦʥʜʘʤʠ ɼʅʂ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʽʟ ʟʨʘʟʢʘʤʠ ʨʘʥʽʰʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʪʠʧʽʚ. ʇʌʈʅ ʜʘʻ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʤʠʣʦʢ ʪʠʧʫʚʘʥʥʷ, ʥʽʞ ʥʦʚʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʧʨʠʥʮʠʧʽ ʇʃʈ. 

ʄʝʪʦʜʠ ʪʠʧʫʚʘʥʥʷ HLA ʥʘ ʦʩʥʦʚʽ ʇʃʈ.   ʇʃʈ ʟ ʤʽʯʝʥʠʤʠ ʩʧʝʮʠ-

ʬʽʯʥʠʤʠ ʟʘ ʩʚʦʻʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʘʤʠ (ʇʃʈ-ʉʇʆ, ) ʪʘ ʇʃʈ ʟʽ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʟʘ ʩʚʦʻʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ  ʧʨʘʡʤʝʨʘʤʠ (ʇʃʈ-ʉʇʇ) ʟʘʡʤʘʶʪʴ 

ʛʦʣʦʚʥʝ ʤʽʩʮʝ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʜʣʷ ʘʣʦʛʝʥʥʦʾ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʥʠʨʦʢ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. 
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ʇʃʈ ʟ ʤʽʯʝʥʠʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʟʘ ʩʚʦʻʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 

ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʘʤʠ (ʇʃʈ-ʉʇʆ, PCR-SSO sequence-specific oligonucleotide). 

ʉʧʦʯʘʪʢʫ ʚ ʇʃʈ-ʉʇʆ ʘʤʧʣʽʬʽʢʫʶʪʴ ʜʽʣʷʥʢʠ ʤʘʪʨʽʯʥʦʾ ɼʅʂ ʦʢʨʝʤʠʭ ʛʝʥʽʚ 

HLA  ʨʝʛʽʦʥʫ. ʇʨʦʜʫʢʪʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʬʽʢʩʫʶʪʴ ʥʘ ʥʝʡʣʦʥʦʚʽʡ ʤʝʤʙʨʘʥʽ ʽ 

ʛʽʙʨʠʜʠʟʫʶʪʴ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʟʘ ʩʚʦʻʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ, ʭʽʤʽʯʥʦ ʘʙʦ 

ʨʘʜʽʦʘʢʪʠʚʥʝ ʤʽʯʝʥʠʤʠ ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʘʤʠ. ʈʦʟʨʽʟʥʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʝʣʶ 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʚʠʙʦʨʽ ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʽʚ ʧʦʟʠʪʠʚʥʘ 

ʛʽʙʨʠʜʠʟʘʮʽʷ ʤʘʻ ʤʽʩʮʝ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʧʝʚʥʠʡ ʦʣʽʛʦʥʫʢʣʝʦʪʠʜ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʫʢʣʝʦʪʠʜʽʚ ʥʘ 

ʘʤʧʣʽʬʽʢʦʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ ʤʘʪʨʽʯʥʦʾ ɼʅʂ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ ʪʘ 

ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʽʚ ʤʝʪʦʜ ʉʇʆ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʩʽ ʚʽʜʦʤʽ ʘʣʝʣʽ 

ʣʦʢʫʩʫ. ʄʘʡʞʝ ʜʣʷ ʚʩʽʭ ʝʢʩʧʨʠʤʦʚʘʥʠʭ ʛʝʥʥʠʭ ʣʦʢʫʩʽʚ ʩʠʩʪʝʤʠ HLA  ʚʞʝ 

ʽʩʥʫʶʪʴ ʜʦʙʨʝ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʧʨʦʪʦʢʦʣʠ ʉʇʆ. ʆʜʥʘʢ ʉʇʆ-ʪʝʭʥʦʣʦʛʽʷ ʥʝ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ HLA-ʪʠʧʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʘʣʝʣʽʚ. ʄʘʢʩʠʤʘʣʴʥʘ 

ʨʦʟʧʦʜʽʣʶʚʘʣʴʥʘ  ʟʜʘʪʥʽʩʪʴ ʤʝʪʦʜʫ - ʚʽʜ ʥʠʟʴʢʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʪʠʧʫʚʘʥʥʷ ɯ ʢʣʘʩʫ ʱʝ ʪʽʣʴʢʠ 

ʧʦʯʠʥʘʻʪʴʩʷ. 

ʇʃʈ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʟʘ ʩʚʦʻʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʧʨʘʡʤʝʨʘʤʠ (ʇʃʈ-

ʉʇʇ, PCR-SSP sequence-specific primer). ʇʨʠʥʮʠʧ ʇʃʈ-ʉʇʇ  (ʩʠʥʦʥʽʤʠ:  

ʘʣʝʣʴʩʧʝʮʠʬʽʯʥʘ   ʘʤʧʣʽʬʽʢʘʮʽʷ,  ʩʠʩʪʝʤʘ ʘʤʧʣʽʬʽʢʘʮʽʾ ʨʝʬʨʘʢʪʝʨʥʠʭ ʤʫʪʘʮʽʡ) 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʘʤʧʣʽʬʽʢʘʮʽʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʇʃʈ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʣʠʰʝ ʚ ʪʦʤʫ ʨʘʟʽ, ʢʦʣʠ 3'-ʢʽʥʝʮʴ ʧʨʘʡʤʝʨʫ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʜʦ ʮʽʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʘʪʨʽʯʥʦʾ ɼʅʂ. ʆʜʥʘ ʻʜʠʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ 

ʥʫʢʣʝʦʪʠʜʽʚ ʤʘʪʨʠʯʥʦʾ ɼʅʂ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʘʡʤʝʨʫ ʟʘʚʘʞʘʻ ʘʤʧʣʽʬʽʢʘʮʽʾ ʚ 

ʇʃʈ, ʱʦ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʤʝʪʦʜʫ ʉʇʇ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʣʝʣʽʚ. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʘʤʧʣʽʬʽʢʘʮʽʾ ʜʦ ʢʦʞʥʦʾ ʧʨʦʙʠ ʜʦʜʘʻʪʴʩʷ ʱʝ ʦʜʥʘ ʧʘʨʘ 

ʧʨʘʡʤʝʨʽʚ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ ʇʃʈ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ 

ʘʤʧʣʽʬʽʢʘʮʽʾ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ HLA . ʎʝ ʪʘʢ ʟʚʘʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʪʨʦʣʴ. 
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ʈʠʩʫʥʦʢ 6.4.3 ï ʈʝʟʫʣʴʪʘʪʠ ʜʝʪʝʢʮʽʾ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʪʠʧʫʚʘʥʥʷ ʩʠʩʪʝʤʠ HLA  ɯ ʢʣʘʩʫ ʣʦʢʫʩʫ ɸ. 

ʈʦʟʧʦʜʽʣʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʪʘ ʧʦʟʠʮʽʾ 

ʨʽʟʥʠʭ ʧʘʨ ʥʫʢʣʝʦʪʠʜʥʠʭ ʦʩʥʦʚ ʽ ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʇʃʈ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʪʦʜʫ ʉʇʆ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʢʨʝʤʠʭ ʘʣʝʣʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʞʝ ʥʘ 

ʦʩʥʦʚʽ ʘʤʧʣʽʬʽʢʘʮʽʾ, ʽ ʛʽʙʨʠʜʠʟʘʮʽʷ ʥʝ ʧʦʪʨʽʙʥʘ. ʈʦʟʨʽʟʥʝʥʥʷ ʦʢʨʝʤʠʭ ʘʣʝʣʽʚ 

ʯʠ ʾʭ ʛʨʫʧ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʧʨʠ ʝʣʝʢʪʨʦʬʦʨʝʟʽ ʚ ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ, ʜʝ ʧʨʦʜʫʢʪʠ ʇʃʈ 

ʨʦʟʜʽʣʷʶʪʴ ʟʘ ʾʭ ʜʦʚʞʠʥʦʶ (ʟʘʨʷʜʦʤ) ʽ ʚʽʟʫʘʣʽʟʫʶʪʴ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʽ. 

ɺʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ ʉʇʇïʪʝʭʥʦʣʦʛʽʾ ʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʪʠʧʫʚʘʥʥʷ 

ʷʢ ʥʘ ʥʠʟʴʢʦʤʫ (ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʛʨʫʧ ʛʝʥʽʚ), ʪʘʢ ʽ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ (ʥʘ ʨʽʚʥʽ 

ʦʢʨʝʤʠʭ ʘʣʝʣʝʡ, ʚʠʟʥʘʯʘʶʯʠ ʪʦʯʢʦʚʠʡ ʘʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ). 

 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʩʪʨʠʢʪʠʚʥʠʭ ʥʫʢʣʝʘʟ ʥʘ ʦʩʥʦʚʽ ʇʃʈ (ʇʃʈ-ʇʌʈʅ).  ʋ ʇʃʈ-ʇʌʈʅ ʧʽʩʣʷ 



219 

 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʜʽʣʷʥʢʠ ɼʅʂ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʝʢʟʦʥʦʤ ʦʢʨʝʤʽ ʘʣʝʣʽ ʯʠ ʛʨʫʧʠ 

ʘʣʝʣʽʚ ʨʦʟʧʽʟʥʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʨʦʟʱʝʧʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ ʨʝʩʪ-

ʨʠʢʪʠʚʥʠʤʠ ʥʫʢʣʝʘʟʘʤʠ. ʈʦʟʜʽʣʝʥʥʷ ʘʣʝʣʴ-ʩʧʝʮʠʬʽʯʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʟʘ ʾʭ 

ʜʦʚʞʠʥʦʶ ʪʘ ʾʭ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʶʪʴ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʢʦʥʬʦʨʤʘʮʽʾ ʦʜʥʦʥʠʪʢʦʚʦʛʦ ʣʘʥʮʶʛʘ 

ɼʅʂ (ʇʃʈ-ʇʂʆʃ). ʇʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʠʥʮʠʧʘ ʇʂʆʃ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʘ ʨʫʭʣʠʚʽʩʪʴ ʦʢʨʝʤʠʭ 

ʣʘʥʮʶʛʽʚ ɼʅʂ ʧʽʩʣʷ ʘʤʧʣʽʬʽʢʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʥʫʢʣʝʦʪʠʜʽʚ. ʇʃʈ-ʇʂʆʃ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʪʠʧʫʚʘʥʥʷ ʽ ʧʦ-

ʨʽʚʥʷʥʥʷ ʜʚʦʭ ʘʣʝʣʽʚ ʘʙʦ ʜʚʦʭ ʽʥʜʠʚʽʜʫʫʤʽʚ. 

ɸʥʘʣʽʟ ʛʝʪʝʨʦʜʫʧʣʝʢʩʽʚ (ʇʃʈ-ɸɻ). ʋ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʚ ʨʝʘʢʮʽʾ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʙʘʛʘʪʴʦʭ ʘʣʝʣʽʚ ʧʽʜ ʯʘʩ ʨʝʘʩʦʮʽʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʣʘʥʮʶʛʽʚ 

ɼʅʂ ʫ ʭʦʜʽ ʇʃʈ  ʛʽʙʨʠʜʠʟʫʚʘʪʠʩʷ ʤʦʞʫʪʴ ʥʝ  ʪʽʣʴʢʠ  ʛʦʤʦʣʦʛʽʯʥʽ, ʪʦʙʪʦ 

ɼʅʂ-ʣʘʥʮʶʛʠ  ʦʜʥʦʛʦ ʘʣʝʣʶ ð ʛʦʤʦʜʫʧʣʝʢʩ, ʘʣʝ  ʡ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ   

ʣʘʥʮʶʛʠ ʜʚʦʭ ʨʽʟʥʠʭ ʘʣʝʣʝʡ,  ʷʢʽ ʩʢʣʘʜʘʶʪʴ  ʛʝʪʝʨʦʜʫʧʣʝʢʩ. ʋʪʚʦʨʝʥʥʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʪʝʨʦʜʫʧʣʝʢʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʚʽʜʧʦʚʽʜʥʠʭ ʣʘʥʮʶʛʽʚ  

ɼʅʂ ʪʘ ʭʘʨʘʢʪʝʨʫ ʽ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ.  ʈʦʟʨʽʟʥʝʥʥʷ ʛʦʤʦ- ʚʽʜ 

ʛʝʪʝʨʦʜʫʧʣʝʢʩʽʚ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʤʝʪʦʜʦʤ   ʝʣʝʢʪʨʦʬʦʨʝʟʫ,   ʢʦʣʠ   ʟʘʚʜʷʢʠ  

ʨʽʟʥʠʤ ʨʦʟʤʽʨʘʤ ʪʘ/ʯʠ  ʨʽʟʥʦʤʫ ʟʘʨʷʜʫ ʧʨʦʜʫʢʪʠ ʛʽʙʨʠʜʠʟʘʮʽʾ  ʧʝʨʝʤʽʱʫʶʪʴʩʷ   

ʚ ʧʦʣʽʘʢʨʽʣʘʤʽʜʥʦʤʫ ʛʝʣʽ ʥʘ ʨʽʟʥʽ ʚʽʜʩʪʘʥʽ. ʉʠʥʦʥʽʤʠ ʇʃʈ-ɸɻ ð ɼʅʂ 

Crossmatchihg ʪʘ Fingerprinting. 

 

ʊʠʧʫʚʘʥʥʷ HLA ʥʘ ʦʩʥʦʚʽ ʩʝʢʚʝʥʫʚʘʥʥʷ . ʊʠʧʫʚʘʥʥʷ HLA  ʥʘ ʦʩʥʦʚʽ 

ʧʨʷʤʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʫʢʣʝʦʪʠʜʽʚ (ʩʝʢʚʝʥʫʚʘʥʥʷ, sequencing) ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ɼʅʂ, ʧʦʧʝʨʝʜʥʴʦ ʘʤʧʣʽʬʽʢʦʚʘʥʠʭ ʫ ʛʝʥʩʧʝʮʠʬʽʯʥʽʡ ʯʠ 

ʘʣʝʣʴʩʧʝʮʠʬʽʯʥʽʡ ʇʃʈ, ʜʘʻ ʥʘʡʪʦʯʥʽʰʠʡ ʜʦʢʘʟ ʥʘʷʚʥʦʩʪʽ ʦʢʨʝʤʦʛʦ ʘʣʝʣʶ ʯʠ 

ʢʦʤʙʽʥʘʮʽʾ ʘʣʝʣʽʚ. ɿ ʨʦʟʚʠʪʢʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʘʧʘʨʘʪʫʨʠ ʩʝʢʚʝʥʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʝʪʘʣʦʥʥʠʡ ʤʝʪʦʜ ʫ ʪʠʧʫʚʘʥʥʽ HLA. ʇʨʠ ʮʴʦʤʫ ʦʜʠʥ ʯʠ 

ʢʽʣʴʢʘ ʝʢʟʦʥʽʚ ʩʧʦʯʘʪʢʫ ʘʤʧʣʽʬʽʢʫʶʪʴ ʚ ʇʃʈ, ʧʦʪʽʤ ʦʯʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠ 
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ʨʝʘʢʮʽʾ ʽ ʧʽʜʜʘʶʪʴ ʧʨʷʤʦʤʫ ʩʝʢʚʝʥʫʚʘʥʥʶ. ɿʘʨʘʟ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ 

ʜʣʷ ʩʝʢʚʝʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʦʙʨʠʚʫ ʣʘʥʮʶʛʘ ʟʘ Sanger, 1977. 

ʇʨʠ ʮʴʦʤʫ ɼʅʂ-ʟʘʣʝʞʥʘ ʨʝʘʢʮʽʷ ʧʦʜʦʚʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʅʂ-ʧʦʣʽʤʝʨʘʟʠ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʧʨʠ ʧʨʠʻʜʥʘʥʥʽ ʦʜʥʦʛʦ ʟ ʯʦʪʠʨʴʦʭ ʨʽʟʥʠʭ ʬʣʶʦʨʝʩʮʝʥʪʥʦ 

ʤʽʯʝʥʠʭ ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʽʚ ʜʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʤʘʪʨʠʯʥʦʾ ɼʅʂ. 

ɸʥʘʣʽʟ ʤʽʯʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʝʣʦʥʛʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʢʘʤʝʨʽ 

ʟ ʘʛʘʨʦʟʥʠʤ ʛʝʣʝʤ.  

 

 

ʈʠʩʫʥʦʢ  6.4.4 - ʌʨʘʛʤʝʥʪ ʨʝʟʫʣʴʪʘʪʫ ʩʝʢʚʝʥʫʚʘʥʥʷ  ʣʦʢʫʩʫ DRB1  ɯɯ 

ʢʣʘʩʫ HLA-ʩʠʩʪʝʤʠ. 

ʆʜʝʨʞʘʥʫ ʚ ʭʦʜʽ ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʫʢʣʝʦʪʠʜʽʚ 

ʧʦʨʽʚʥʶʶʪʴ ʟ ʚʽʜʦʤʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʘʣʝʣʝʡ ʟ ʙʘʥʢʫ ʜʘʥʠʭ ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʾʭ ʘʙʦ ʜʦʜʘʶʪʴ ʜʦ ʙʘʥʢʫ ʜʘʥʠʭ, ʷʢʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʱʝ 

ʥʝ ʚʽʜʦʤʘ, ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʝʨʝʚʽʨʢʠ. ʉʝʢʚʝʥʫʚʘʥʥʷ HLA-ʛʝʥʽʚ ʚʞʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʢʣʽʥʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʧʨʠ ʧʦʰʫʢʫ 

ʥʝʨʦʜʠʥʥʠʭ ʛʽʩʪʦʩʫʤʽʩʥʠʭ ʜʦʥʦʨʽʚ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. 

ʋ ʢʣʽʥʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʜʣʷ ʧʝʨʝʩʘʜʢʠ 

ʥʠʨʦʢ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʥʘʡʙʽʣʴʰʠʡ ʚʞʠʪʦʢ ʟʥʘʡʰʣʠ ʤʝʪʦʜʠ ʉʇʆ, ʉʇʇ 

ʪʘ ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʇʃʈ. ʇʝʨʰʠʡ ʟ ʥʠʭ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʚʝʣʠʢʽʡ ʧʨʦʧʫʩʢʥʽʡ ʟʜʘʪʥʦʩʪʽ ʪʘ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽʡ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʨʽʦ-ʩʭʦʚʠʱ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʽ, 

ʨʝʻʩʪʨʽʚ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʢʨʫʧʥʠʭ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʯʥʠʭ ʽ  

ʦʥʢʦʣʦʛʽʯʠʭ ʮʝʥʪʨʽʚ. ʅʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʻ ʥʝʚʠʩʦʢʘ ʨʦʟʧʦʜʽʣʶʚʘʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʉʇʇ-ʤʝʪʦʜʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 

ʪʠʧʫʚʘʥʥʷ ʥʘ ʥʠʟʴʢʦʤʫ, ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʷʭ. ɿʘ ʨʦʟʧʦʜʽʣʴʯʦʶ 

ʟʜʘʪʥʽʩʪʶ ʮʝʡ ʤʝʪʦʜ ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʜʦ ʩʝʢʚʝʥʫʚʘʥʥʷ, ʘʣʝ ʟʥʘʯʥʦ ʜʝʰʝʚʰʠʡ 

ʟʘ ʩʦʙʽʚʘʨʪʽʩʪʶ ʽ ʤʝʥʰ ʩʢʣʘʜʥʠʡ ʫ ʚʠʢʦʥʘʥʥʽ. ʅʝʜʦʣʽʢʦʤ ʉʇʇ HLA-

ʪʠʧʫʚʘʥʥʷ ʻ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʤʝʪʦʜʫ ʽ ʧʦʪʨʝʙʘ ʫ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ɼʅʂ ʜʣʷ ʘʥʘʣʽʟʫ. 

ʉʝʢʚʝʥʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ HLA-ʛʝʥʦʪʠʧʫ ʻ ʝʪʘʣʦʥʥʠʤ ʤʝʪʦʜʦʤ ʚ 

ʨʫʪʠʥʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ. ʅʝʜʦʣʽʢʦʤ 

ʤʝʪʦʜʫ ʻ ʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ. 

ɯʥʰʽ ʤʝʪʦʜʠ ʥʘ ʦʩʥʦʚʽ ʇʃʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʢʨʝʤʠʭ 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙʣʝʤ ʢʣʽʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʥʘʫʢʦʚʠʭ ʧʠʪʘʥʴ. 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

1. ʅʘʟʚʽʪʴ ʤʦʞʣʠʚʽ ʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʦʙʤʽʥʠ ʙʣʦʢʽʚ 

ʥʫʢʣʝʦʪʠʜʽʚ ʚ ʨʦʜʠʥʽ ʛʝʥʽʚ ɯ ʢʣʘʩʫ. ɻʂɻ 

2. ʅʘʜʘʡʪʝ ʩʪʨʫʢʪʫʨʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʥʽʚ ʤʠʰʽ ʽ ʣʶʜʠʥʠ. 

3.  ʅʘʟʚʽʪʴ ʭʨʦʤʦʩʦʤʥʫ ʣʦʢʘʣʽʟʘʮʽʶ ʛʝʥʽʚ ɯ  ʽ  ɯɯ ʢʣʘʩʽʚ  ʢʦʤʧʣʝʢʩʽʚ ʅ-2 ʽ HLA 
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4.  ʅʘʜʘʡʪʝ  ʩʪʨʫʢʪʫʨʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʣʘʩʠʯʥʠʤ, ʥʝʢʣʘʩʠʯʥʠʤ ʛʝʥʘʤ ʽ 

ʧʩʝʚʜʦʛʝʥʘʤ. 

5.  ɿʘ ʷʢʠʤ ʪʠʧʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʦʟʥʘʢ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʩʠʩʪʝʤʠ HLA. 

6.  ʉʢʽʣʴʢʠ ʛʨʫʧ ʛʝʥʽʚ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʩ̔ʪʦʩʫʤʽʩʥʦʩʪʽ ʫ 

ʤʠh ʝʡ,  ̔ʫ ʣʶʜʠʥʠ.  

7. ʑʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʘʥʪʠʛʝʥʠ HLA ʟʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. 

8.  ʅʘ ʷʢʠʭ ʢʣʽʪʠʥʘʭ ʝʢʩʧʨʝʩʦʚʘʥʽ ʘʥʪʠʛʝʥʠ  I; II ; III  ʢʣʘʩʽʚ  ʛʦʣʦʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʣʶʜʠʥʠ. ʗʢʽ ʽʤʫʥʦʣʦʛʽʯʥʮ ʬʫʥʢʮʽʾ ʚʦʥʠ 

ʚʠʢʦʥʫʶʪʴ. 

9. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʥʪʠʛʝʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʤʦʣʝʢʫʣ  

HLA. 

10. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʩʭʝʤʫ ʝʚʦʣʶʮʽʾ Ŭ- ʽ ɓ-ʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʣʶʜʠʥʠ. 
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VII . ɻʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

 

 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  
 

ɸʥʘʣ̔ʟ ʙʘʛʘʪʦʯʠʩʣʝʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʙʫʪʢʽʚ ʚ ʛʘʣʫʟʽ ʩʚʽʪʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ  ʣʶʜʠʥʠ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʩʥʦʚʥʦʶ ʬʽʟʽʦʣʦʛʽʯʥʦʶ  ʬʫʥʢʮʽʻʶ  ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ 

ʨʝʛʫʣʷʮʽʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ.  ʄʦʣʝʢʫʣʠ ʄʅʉ ʧʨʠʡʤʘʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʚ ʽʥʽʮʽʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʦʩʢʽʣʴʢʠ ʢʦʥʨʦʣʶʶʪʴ 

ʤʦʣʝʢʫʣʠ, ʷʢʽ ʧʨʝʟʝʥʪʫʶʪʴ ʘʥʪʠʛʝʥ ʚ ʽʤʫʥʦʛʝʥʥʽʡ ʬʦʨʤʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʡʦʛʦ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ  ʊ-ʢʣʽʪʠʥʘʤʠ ʽ ʭʝʣʧʝʨʥʠʤʠ ʊ-ʢʣʽʪʠʥʘʤʠ, ʘ ʪʘʢʦʞ 

ʢʦʥʪʨʦʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʮʠʭ ʤʦʣʝʢʫʣ ʟ ʘʥʪʠʛʝʥʦʤ. 

ɿʜʽʙʥʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʨʦʟʧʽʟʥʘʚʘʪʠ ʯʫʞʝʨʽʜʥʽ ʘʥʪʠʛʝʥʠ ʪʽʣʴʢʠ ʚ ʢʦʤʧʣʝʢʩʽ ʟ 

ʘʥʪʠʛʝʥʘʤʠ HLA ʥʘʟʠʚʘʶʪʴ ʦʙʤʝʞʝʥʥʷʤ ( ʨʝʩʪʨʠʢʮʽʻʶ) ʧʦ HLA. ʊʘʢʦʞ ʚ 

ʄʅʉ ʣʦʢʘʣʽʟʦʚʘʥʽ ʛʝʥʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ ʠʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʽ 

ʝʬʝʢʪʦʨʥʠʭ ʤʦʣʝʢʫʣ - ʮʠʪʦʢʽʥʽʚ ʌʅʆ-ʘʣʴʬʘ, ʌʅʆ-ʙʝʪʘ, ʽ ʜʝʷʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ.   ɼʝʷʢʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʦʩʥʦʚʥʦʾ ʬʫʥʢʮʽʾ ʩʘʤʦʾ 

ʥʘʟʚʠ ʜʘʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚôʷʟʘʥʘ ʟ  ʚʽʜʢʨʠʪʪʷʤ ʧʝʨʰʠʭ ʧʨʦʜʫʢʪʽʚ 

ʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ HLA (ʦʪ Human leucocyte 

antigens), ʦʩʢʽʣʴʢʠ ʚʧʝʨʰʝ  ʤʦʣʝʢʫʣʠ MHC ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʧʦ ʾʭ ʟʜʽʙʥʦʩʪʽ 

ʚʠʢʣʠʢʘʪʠ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʘʣʝ ʥʘʩʴʦʛʦʜʥʽ ʮʷ ʟʜʽʙʥʽʩʪʴ ʻ ʣʠʰʝ 

ʦʜʥʽʻʶ ʽʟ  ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ  MHC.   

ɺʠʩʦʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʤʦʣʝʢʫʣ MHC, ʘ ʪʘʢʦʞ ʟʜʽʙʥʽʩʪʴ ʢʦʞʥʦʾ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʦʾ ʢʣʽʪʠʥʠ (ɸʇʂ) ʝʢʩʧʨʝʩʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʤʦʣʝʢʫʣ 

MHC ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʟʝʥʪʘʮʽʾ T-ʢʣʽʪʠʥʘʤʠ ʤʥʦʞʠʥʥʦʩʪʽ  

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʥʪʠʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʷʢ ʧʨʘʚʠʣʦ, 

ʤʦʣʝʢʫʣʠ MHC ʥʘʟʠʚʘʶʪʴ  ʘʥʪʠʛʝʥʘʤʠ, ʘʣʝ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴ ʘʥʪʠʛʝʥʥʽʩʪʴ 

ʚʠʢʣʶʯʥʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʽʥʜʠʚʽʜʫ ʥʝ 
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ʦʩʦʙʠʩʪʦʛʦ, ʘ ʛʝʥʝʪʠʯʥʦ ʽʥʰʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ  ʦʨʛʘʥʥʦʾ ʘʙʦ 

ʪʢʘʥʠʥʥʦʾ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷʭ. ʅʘʷʚʥʽʩʪʴ ʚ ʄʅʉ ʛʝʥʽʚ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ 

ʢʦʜʫʻ ʽʤʫʥʦʣʦʛʠʯʥʦ ʟʥʘʯʠʤʽ ʧʦʣʽʧʝʧʪʠʜʠ, ʜʘʻ ʧʽʜʩʪʘʚʫ ʜʣʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʜʘʥʠʡ ʢʦʤʧʣʝʢʩ ʝʚʦʣʶʮʽʡʥʦ ʩʬʦʨʤʦʚʘʥʠʡ ʩʘʤʝ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʽʤʫʥʥʠʭ ʬʦʨʤ 

ʟʘʭʠʩʪʫ ʽʥʜʠʚʽʜʫ.  

ʊʦʙʪʦ, ʟʛʽʜʥʦ ʩʫʯʘʩʥʠʤ ʫʷʚʘʤ, ʩʠʩʪʝʤʘ HLA,  ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʷʮʽʶ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ  ʦʨʛʘʥʽʟʤʫ ʥʘ ʨʽʚʥʽ ʚʟʘʾʤʦʜʽʾ ʚʩʽʭ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ, ʰʣʷʭʦʤ  ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʚʦʾʭ ʽ ʯʫʞʝʨʽʜʥʠʭ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʤʽʥʝʥʠʭ 

ʩʚʦʾʭ ʢʣʽʪʠʥ), ʟʘʧʫʩʢ ʽ ʨʝʘʣʽʟʘʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʞʠʚʘʥʥʷ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ ʽʥʜʠʚʽʜʫ ʽ ʧʦʧʫʣʷʮʽʾ ʚ ʮʽʣʦʤʫ ʚ ʫʤʦʚʘʭ ʜʽʾ 

ʥʝʛʘʪʠʚʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʽ ʝʥʜʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. ʊʘʢʘ ʯʠʩʣʝʥʥʽʩʪʴ 

ʥʘʚʝʜʝʥʠʭ ʬʫʥʢʮʽʡ ʙʝʟʫʤʦʚʥʦ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʛʦʣʦʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. ʌʽʟʽʦʣʦʛʽʯʥʘ ʬʫʥʢʮʽʷ ʘʣʝʣʝʡ ʽ ʢʦʜʫʻʤʠʭ ʥʠʤʠ 

ʘʥʪʠʛʝʥʽʚ HLA, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ  ̔ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʨʦʟʨʽʟʥʶʻʪʴʩʷ. 

 ʊʘʢ, ʘʥʪʠʛʝʥʠ ʢʣʘʩʫ I ʧʨʠʩʫʪʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʚʩʽʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʽ 

ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ 

ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. ɸʣʝ ʚʦʥʠ ʤʘʶʪʴ ʽ ʽʥʰʫ ʬʫʥʢʮʽʶ, ʘ ʩʘʤʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʩʽʤʘ ʽʥʰʠʤʠ ʷʜʨʦʚʤʽʩʥʠʤʠ ʢʣʽʪʠʥʘʤʠ (ʥʘʚʽʪʴ ʥʘ 

ʨʽʚʥʽ ʚʟʘʻʤʦʜʽʾ ʥʝʡʨʦʥ ï ʩʠʥʘʧʩ), ʱʦ ʟʦʢʨʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʽ ʦʨʛʘʥʽʟʤʫ ʷʢ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʮʽʣʦʤʫ[34]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ɹʝʪʘ2-ʤʽʢʨʦʛʣʦʙʫʣʽʥ ʽ ʜʦʤʝʥ 

ʘʣʴʬʘ3 ʤʦʣʝʢʫʣ MHC ʢʣʘʩʫ I ʻ ʛʦʤʦʣʦʛʽʯʥʠʤʠ ʦʢʨʝʤʠʤ ʜʦʤʝʥʘʤ  

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʙʠʜʚʘ ʪʠʧʠ ʤʦʣʝʢʫʣ ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪʴ ʚ ʽʤʫʥʥʠʭ ʬʫʥʢʮʽʷʭ, ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʩʣʦʚʣʶʶʪʴ ʜʫʤʢʫ ʧʨʦ 

ʟʘʛʘʣʴʥʝ ʝʚʦʣʶʮʽʡʥʝ ʧʦʭʦʜʞʝʥʥʷ ʮʠʭ ʤʦʣʝʢʫʣ.  

           ʆʩʥʦʚʥʠʤʠ ʣʦʢʫʩʘʤʠ II ʢʣʘʩʫ HLA ʻ DR, DQ, DP, ʘ ʪʘʢʦʞ  DM, 

LMP ʽ ʊɸʈ, ʷʢʽ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʧʦʨʽʚʥʷʥʥʦ ʥʝʜʘʚʥʦ. ɸʥʪʠʛʝʥʠ ʢʣʘʩʫ II 

ʧʨʠʩʫʪʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʘʢʪʠʚʦʚʘʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʤʦʥʦʮʠʪʽʚ, 
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ʤʘʢʨʦʬʘʛʽʚ ʽ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ. ɺʘʞʣʠʚʽʰʦʶ ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʻʶ 

ʘʥʪʠʛʝʥʽʚ MHC (HLA) ʢʣʘʩʫ II ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ ʽ ʤʘʢʨʦʬʘʛʘʤʠ ʚ ʧʨʦʮʝʩʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʊ-ʭʝʣʧʝʨʠ 

ʨʦʟʧʽʟʥʘʶʪʴ ʯʫʞʝʨʽʜʥʠʡ ʘʥʪʠʛʝʥ ʣʠʰʝ ʧʽʩʣʷ ʡʦʛʦ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʘʢʨʦʬʘʛʘʤʠ, ʧʦʻʜʥʘʥʥʷ ʟ  ʘʥʪʠʛʝʥʘʤʠ HLA ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʽ ʧʨʝʟʝʥʪʘʮʽʾ 

ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʢʨʦʬʘʛʘ. ʊʨʠ ʦʩʪʘʥʥʽʭ ʣʦʢʫʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʘʢʽ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ, ʷʢ ʧʨʦʮʝʩʽʥʛ ʽ ʝʢʩʧʨʝʩʽʷ ʘʥʪʠʛʝʥʽʚ HLA ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥ. ʅʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʣʢʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʮʠʤʠ ʛʝʥʘʤʠ, 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʧʽʜʛʦʪʦʚʮʽ ʯʫʞʝʨʽʜʥʦʛʦ ʘʥʪʠʛʝʥʘ ʜʦ ʧʨʝʟʝʥʪʘʮʽʾ ʊ-

ʢʣʽʪʠʥʘʤʠ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʫʷʚʠ ʚʽʜʥʦʩʥʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʽ  ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ ʘʥʪʠʛʝʥʽʚ HLA ʤʘʣʦ  

ʚʽʜʢʨʠʪʪʷ  "ʥʦʚʠʭ" ʛʝʥʽʚ HLA DM, LMP (large multifunctional protease) ʽ ʊɸʈ.  

ɯʤʫʥʦʣʦʛʽʯʥʘ ʬʫʥʢʮʽʷ ʮʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʭʝʤʽ 4. 
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ʈʠʩʫʥʦʢ 7.1.1 - ʈʦʟʧʽʟʥʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʘʥʪʠʛʝʥʥʦʛʦ ʧʝʧʪʠʜʫ ʟ 

ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ I  ̔II  ʢʣʘʩʽʚ  ʨʝʮʝʧʪʦʨʦʤ  ʽ ʢʦʨʝʮʝʧʪʦʨʦʤ  ʊ-ʣʽʤʬʦʮʠʪʘ. 

ʊʦʙʪʦ,  ʧʝʨʰʠʤʠ ʚ ʩʠʩʪʝʤʫ ʧʨʦʮʝʩʠʥʛʘ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ HLA 

ʚʤʠʢʘʶʪʴʩʷ ʧʨʦʜʫʢʪʠ ʣʦʢʫʩʘ LMP (ʛʝʥʠ LMP, LMP7), ʷʢʽ  ʘʢʪʠʚʦʚʘʥʽ g-

ʽʥʪʝʨʬʝʨʦʥʦʤ ʽ ʧʦʪʽʤ ʠʥʢʦʨʧʦʨʦʚʘʥʽ ʚ ʧʨʦʪʝʦʩʦʤʠ. ɻʝʥ LMP, ʪʘʢʦʞ  ʚʽʜʦʤʠʡ 

ʷʢ RING (really interesting new genes) 12, a LMP7 ð ʷʢ RING 10. ɻʝʥ LMP2; 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʨʽʚʥʦʚʘʞʥʦʤʫ ʟʯʝʧʣʝʥʥʽ ʟ ʛʝʥʦʤ ʊɸʈ1. ɺʧʝʨʰʝ  ʜʘʥʽ ʛʝʥʠ 

ʙʫʣʠ ʦʧʠʩʘʥʽ Glynne, ʽ Kelly ʽ ʢʘʨʪʦʚʘʥʽ ʚ ʨʝʛʠʦʥʽ ʭʨʦʤʦʩʦʤʳ 6, ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ  ʊɸʈ-ʛʝʥʘʤʠ. ʏʦʪʠʨʠ HLA ʛʝʥʘ (LMP2 LMP7 ʠ RING4, 

RING11) ʩʢʣʘʜʘʶʪʴ ʢʣʘʩʪʝʨ ʛʝʥʽʚ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʥʜʫʢʮʽʁ  ʠʥʪʝʨʬʝʨʦʥʽʚ. 

ʉʘʤʝ ʟ ʮʠʤ ʽ ʧʦʚôʷʟʘʥʠʡ ʤʝʭʘʥʠʟʤ ʜʽʾ ʛʝʥʽʚ LMP2  ̔LMP7 ʚ ʘʩʧʝʢʪʽ ʘʢʪʠʚʘʮʽʾ 

ʧʨʦʪʝʦʩʦʤ. ʄʦʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʧʨʦʜʫʢʪʽʚ ʛʝʥʽʚ LMP2  ̔LMP7  ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʘ ʥʠʤʠ ʜʚʦʭ ʧʨʦʪʝʦʩʦʤʥʠʭ ʩʫʙʦʜʠʥʠʮʴ Y ʽ ʍ  ʧʽʜ ʚʧʣʠʚʦʤ 

ʽʥʜʫʢʮʽʾ g-ʠʥʪʝʨʬʝʨʦʥʘ. ʄʦʣʝʢʫʣʳ ʄʅʉ ʢʣʘʩʫ I ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʮʠʪʦʟʦʣ ̔

ʢʣ̔ʪʠʥʠ, ʜʝ ʚ ʧʝʨʽʦʜ, ʢʦʣʠ ʱʝ ʥʝʤʘʻ ʚʽʜʧʦʚʽʜʥʦʛʦ  ʧʝʧʪʠʜʫ, ʟʥʘʭʦʜʷʪʩɹʷ ʚ 

ʨʘʟʦʤ ʟ  ʪʠʨʦʟʠʥ-ʢʘʣʨʝʪʠʢʫʣʥ̔ʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ. ʇʽʩʣʷ ʟʚôʷʟʫʚʘʥʥʷ ʟ 

ʧʝʧʪʠʜʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʟʚʦʣʝʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪ ʤʦʣʝʢʫʣ HLA ʥʘ ʧʦʚʝʨʭʥʶ 

ʢʣʽʪʠʥ ʟʘ ʫʯʘʩʪʶ ʢʦʜʫʻʤʠʭ ʄʅʉ "ʧʝʧʪʠʜʥʠʭ ʥʘʩʦʩʽʚ" ʊɸʈ (ʚʽʜ 

ʪʨʘʥʩʧʦʨʪʝʨʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʘʥʪʠʛʝʥʥʠʤ ʧʨʦʮʝʩʽʥʛʦʤ). ɼʘʥʽ ʛʝʥʠ ʚʽʜʦʤʽ 

ʪʘʢʦʞ ʧʽʜ ʥʘʟʚʦʶ RING4  ̔  PSF (peptide supply factor). ʉʘʤʝ ʮʷ ʥʘʟʚʘ 

ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʠʶ ʜʘʥʠʭ ʤʦʣʝʢʫʣ - ʨʝʛʫʣʷʮʽʶ ʨʦʟʤʽʨʫ ʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʧʝʧʪʠʜʽʚ ʰʣʷʭʦʤ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʜʦ "ʚʽʜʧʦʚʽʜʥʦʩʪʽ" ʟʳ ʟʚôʷʟʫʶʯʠʤʠ ʩʘʡʪʘʤʠ  

ʤʦʣʝʢʫʣ ʄʅʉ ʢʣʘʩʫ I. ʎʽ ʛʝʥʠ ʻ  ʘʥʘʣʦʛʽʯʥʠʤʠ Ham1 ʠ ʅʘm2, ʷʢʽ ʙʫʣʠ ʨʘʥʽʰ 

ʚʽʜʢʨʠʪʽ ʫ  ʤʠʰʝʡ . 

ɺ 1993 ʨʦʮʽ ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʛʝʪʝʨʦʜʽʤʝʨʠ ʊɸʈ1 ʽ ʊɸʈ2 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʢʽʥʮʝʚʽʡ  ʩʙʦʨʮʽ ʤʦʣʝʢʫʣ ʘʥʪʠʛʝʥʽʚ ʢʣʘʩʫ I ʽ ʧʨʝʟʝʥʪʘʮʽʾ 

ʥʠʤʠ ʝʥʜʦʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ. ʄʦʣʝʢʫʣʠ, ʷʢʽ ʢʦʜʦʚʘʥʽ  ʛʝʥʦʤ ʊɸʈ2, ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʥʝʨʽʚʥʦʚʘʞʥʦʤ ʟʯʝʧʣʝʥʥʽ ʟ  ʘʥʪʠʛʝʥʘʤʠ HLA-DR ʽ ʧʦʤʽʞ ʛʝʥʘʤʠ ʊɸʈ1 ʽ 
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ʊɸʈ2 ʽʩʥʫʻ ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ ʨʝʢʦʤʙʠʥʘʮʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ ʤʫʪʘʮʽʾ ʚ 

ʨʘʡʦʥʽ ʛʝʥʽʚ ʅLA-TAP ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʛʫʙʣʝʥʥʷ  ʧʨʝʟʝʥʪʫʶʯʦʾ ʬʫʥʢʮʽʾ 

ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʢʣʘʩʫ I. ʄʦʞʣʠʚʦ, ʱʦ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʦʾ ʬʫʥʢʮʽʾ ʊɸʈ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʘʣʝʣʷʤʠ ʛʝʥʫ ʊɸʈ1 ʽ ʛʝʥʝʪʠʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʨʦʟʚʠʪʢʫ  

ʪʘʢʦʛʦ ʘʫʪʦʽʤʫʥʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢ ʽʥʩʫʣʠʥʟʘʣʝʞʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ. ɺ 

ʣʽʪʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʦʞ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʟ ʘʣʝʣʝʡ TAPl-ʣʦʢʫʩʘ, ʘ 

ʩʘʤʝ R659Q, ʜʣʷ ʷʢʦʛʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʝʬʝʢʪ ʪʨʘʥʩʢʨʠʧʮʽʾ ʈʅʂ, ʷʢʠʡ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʤʽʣʢʦʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ ʣʝʛʝʥʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʦʞ 

ʜʘʥʽ  ʱʦ ʧʨʠ ʩʠʥʜʨʦʤʽ ʃʫʽ-ɹʘʨ, (ʥʘʷʚʥʽʩʪʴ "ʛʦʣʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ", ʧʦʨʫʰʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ HLA ʢʣʘʩʫ I ʧʦʚôʷʟʘʥʦ ʩʘʤʝ ʟ ʛʦʤʦʟʠʛʦʪʥʽʩʪʶ ʘʣʝʣʝʡ ʛʝʥʘ 

ʊɸʈ2. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʝʢʫʣʠ ʢʣʘʩʫ I  ʦʙʠʜʚʘ ʣʘʥʮʶʛʘ ʤʦʣʝʢʫʣʠ ʄʅʉ ʢʣʘʩʫ 

II  ʩʠʥʪʝʟʫʶʪʴʩʷ  ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ, ʟʚʽʜʢʠ ʧʽʩʣʷ ʾʭ 

ʪʠʤʯʘʩʦʚʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟ ʪʨʝʪʽʤ ʽʥʚʘʨʠʘʥʪʥʠʤ ʣʘʥʮʶʛʦʤ  ʚʦʥʠ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʝʥʜʦʮʠʪʘʨʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪʫ, ʜʝ ʘʙʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽ 

ʧʦʪʽʤ ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʧʝʧʪʠʜʦʤ,ʘʙʦ ʞ ʜʝʛʨʘʜʫʶʪʴ ʚ ʣʽʟʦʩʦʤʘʭ. ʇʽʩʣʷ ʟʚôʷʟʢʫ ʟ 

ʧʝʧʪʠʜʦʤ, ʷʢʠʡ ʟʘʤʽʥʶʻ ʽʥʚʘʨʽʘʥʪʥʠʡ ʣʘʥʮʶʛ, ʤʦʣʝʢʫʣʠ ʄʅʉ ʢʣʘʩʫ II  

ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʥʘ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ. ɺʠʪʠʩʢʘʥʥʷ ʧʝʧʪʠʜʦʤ ʽʥʚʘʨʠʘʥʪʥʦʛʦ 

ʣʘʥʮʶʛʘ ʤʦʣʝʢʫʣ HLA ʢʣʘʩʫ II ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʢʠ, ʷʢʽ ʢʦʜʦʚʘʥʽ ʪʘʢʦʞ 

ʩʠʩʪʝʤʦʶ HLA ʽ ʤʘʶʪʴ ʥʘʟʚʫ HLA-DM. ʎʽ ʙʽʣʢʠ ʢʘʪʘʣʽʟʫʶʪʴ ʟʘʤʽʥʫ 

"ʪʠʤʯʘʩʦʚʦʛʦ" ʧʝʧʪʠʜʫ ʽʥʚʘʨʠʘʥʪʥʦʛʦ ʣʘʥʮʶʛʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠʡ ʧʝʧʪʠʜ [24]. 

ɺ ʩʠʩʪʝʤʫ DM ʚʭʦʜʷʪʴ 2 ʛʝʥʘ ð DMA ʽ DMB. ɸʥʘʣʽʟ ʩʠʢʚʝʥʩʫ 

ʘʣʝʣʴʥʠʭ ʚʘʨʠʘʥʪʽʚ ʛʝʥʽʚ DMA  ̔DMB ʜʦʟʚʦʣʠʚ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ 

ʝʚʦʣʶʮʽʡʥʦ ʚʦʥʠ ʻ ʙʽʣʴʰ ʜʨʝʚʥʠʤʠ, ʥʽʞ ʢʣʘʩʠʯʥʽ ʤʦʣʝʢʫʣʠ ʛʝʥʽʚ HLA ʢʣʘʩʫ 

II. ʅɸ ʦʩʥʦʚʽ ʤʫʪʘʮʽʡʥʦʛʦ ʘʥʘʣʠʟʫ ʈ. Morris ʽ ʩʧʽʚʘʚʪ.  ʢʘʨʪʫʚʘʣʠ ʛʝʥʠ DMA  ̔

DMB ʤʽʞ ʣʦʢʫʩʘʤʠ DP ʽ DQ (ʜʠʚʠʩʴ ʩʭʝʤʫ I).  ʈʦʣʴ ʘʥʪʠʛʝʥʽʚ HLA -DM ʻ 

ʚʠʨʽʰʘʣʴʥʦʶ ʚ ʧʨʝʟʝʥʪʘʮʽʾ ʝʢʟʦʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ ʤʦʣʝʢʫʣʘʤʠ ʢʣʘʩʫ II.  

ʄʝʭʘʥʽʟʤ ʾʭ ʜʽʾ - ʚʠʜʘʣʝʥʥʷ ʪʠʤʯʘʩʦʚʦ ʟʚôʷʟʫʶʯʦʾ ʧʝʧʪʠʜ  ʤʦʣʝʢʫʣʳ CLIP 
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(ʜʠʚʠʩʴ ʩʭʝʤʫ 3) ʽ ʚʠʟʚʦʣʝʥʥʷ ʟʚôʷʟʫʶʯʦʛʦ ʩʘʡʪʘ  ʤʦʣʝʢʫʣʠ HLA ʢʣʘʩʫ II  ʜʣʷ 

ʡʦʛʦ ʟʘʤʽʱʝʥʥʷ ʧʝʧʪʠʜʦʤ, ʷʢʠʡ ʧʦʭʦʜʠʪʴ ʟ ʝʢʟʦʛʝʥʥʦʛʦ ʙʽʣʢʘ. ɼʝʬʝʢʪ 

ʬʫʥʢʮʽʾ HLA-DM ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʟʘʤʽʥʠ ʤʦʣʝʢʫʣʠ CLIP ʥʘ ʧʝʧʪʠʜ 

ʽ ʚʽʜʤʽʥʽ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʦʾ  ʬʫʥʢʮʽʾ ʤʦʣʝʢʫʣ ʢʣʘʩʫ II . ɺʨʘʭʦʚʫʶʯʠ ʮʝʡ 

ʬʘʢʪ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʘʤʝ ʟ ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʡ ʮʠʭ ʤʦʣʝʢʫʣ ʽ 

ʧʦʚôʷʟʘʥʽ ʦʢʨʝʤʠ ʬʦʨʤʠ ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʭ ʩʪʘʥʽʚ ʣʶʜʠʥʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ 

ʧʦʣʷʛʘʻ ʟʥʠʱʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ HLA ʥʘ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥʘʭ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʘʥʽ ʚʽʜʥʦʩʥʦ "ʥʦʚʠʭ" ʩʠʩʪʝʤ HLA LMP, ʊɸʈ ʽ 

DM ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʚʞʝ ʟʘʨʘʟ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʚʠʥʠ 

ʚʠʢʦʥʫʶʪʴ ʚ ʽʤʫʥʥ̔ʡ ʚʽʜʧʦʚʽʜʽ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥ ̔

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ ʧʨʦʮʝʩʦʚʘʥʠʭ ʧʝʧʪʠʜʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʩʴʦʛʦʜʥʽ ʦʢʨʝʩʣʝʥʽ ʦʩʥʦʚʥʽ ʽʤʫʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʘʣʝʣʝʡ ʽ ʢʦʜʫʻʤʠʭ ʥʠʤʠ ʘʥʪʠʛʝʥʽʚ I  ̔  II  ʢʣʘʩʽʚ ʩʠʩʪʝʤʠ HLA. 
 

 

 

ɯʤʫʥʦʣʦʛʽʯʥʽɯ ʤ ʫ ʥ ʦ ʣ ʦ ʛ ʽ ʯ ʥ ʽʚʣʘʩʪʠʚʦʩʪʽʚ ʣ ʘ ʩ ʪ ʠ ʚ ʦ ʩ ʪ ,̔ , ʷʢʽʷ ʢ ʽ ʧʦʚʧ ʦ ʚ ôô̫ ʟʘʥʽʷ ʟ ʘ ʥ ʽ

ʟʟ MHCMHC

ÂÂ ʉʪʠʤʫʣʷʮʽʷʉ ʪ ʠ ʤ ʫ ʣ ʷ ʮ ʽ ʷʧʨʦʜʫʢʮʽʾʧ ʨ ʦ ʜ ʫ ʢ ʮ ʽ ʾ

ʘʥʪʠʪʽʣʘ ʥ ʪ ʠ ʪ ʽ ʣ

ÂÂ ʉʪʠʤʫʣʷʮʽʷʉ ʪ ʠ ʤ ʫ ʣ ʷ ʮ ʽ ʷʨʝʘʢʮʽʾʨ ʝ ʘ ʢ ʮ ʽ ʾʚ ʚ  

ʟʤʽʰʘʥʽʡʟ ʤ ʽ ʰ ʘ ʥ ʽ ʡ ʢʫʣʴʪʫʨʽʢ ʫ ʣ ʴ ʪ ʫ ʨ ʽ

ʣʽʤʬʦʮʠʪʽʚʣ ʽ ʤ ʬ ʦ ʮ ʠ ʪ ʽ ʚ

ÂÂ ʈʝʘʢʮʽʷʈ ʝ ʘ ʢ ʮ ʽ ʷ "ʪʨʘʥʩʧʣʘʥʪʘʪ " ʪ ʨ ʘ ʥ ʩ ʧ ʣ ʘ ʥ ʪ ʘ ʪ  

ʧʨʦʪʠʧ ʨ ʦ ʪ ʠ ʭʘʟʷʾʥʘʭ ʘ ʟ ʷ ʾ ʥ ʘññ

ÂÂ ʂʣʽʪʠʥʥʘʂ ʣ ʽ ʪ ʠ ʥ ʥ ʘ ʨʝʘʢʮʽʷʨ ʝ ʘ ʢ ʮ ʽ ʷ

ʣʽʤʬʦʣʽʟʫʣ ʽ ʤ ʬ ʦ ʣ ʽ ʟ ʫ

ÂÂ ɻʝʥʠɻ ʝ ʥ ʠ ʽʤʫʥʥʦʾʽ ʤ ʫ ʥ ʥ ʦ ʾʚʽʜʧʦʚʽʜʽʚ ʽ ʜ ʧ ʦ ʚ ʽ ʜ ʽ

ÂÂ ʈʝʩʪʨʠʢʮʽʷʈ ʝ ʩ ʪ ʨ ʠ ʢ ʮ ʽ ʷʽʤʫʥʥʦʾʽ ʤ ʫ ʥ ʥ ʦ ʾ

ʚʽʜʧʦʚʽʜʽʚ ʽ ʜ ʧ ʦ ʚ ʽ ʜ ʽ
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ʈʠʩʫʥʦʢ 7.1.3 ï ɯʤʫʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʄʅʉ  

HLA ʢʣʘʩ III  ʚʤʽʱʫʻ ʚ ʩʝʙʝ ʛʝʥʠ,  ʷʢʽ ʢʦʜʫʶʪʴ ʬʘʢʪʦʨʠ ʢʦʤʧʣʝʤʝʥʪʫ, ʬʘʢʪʦʨ 

ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ʽ ʜʝʷʢʽ ʽʥʰʽ. ɻʝʥʠ MHC ʢʣʘʩʫ III, ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ ʛʨʫʧʠ 

ʛʝʥʽʚ MHC, ʘʙʦ ʱʽʣʴʥʦ ʟʯʝʧʣʝʥʽ ʟ ʥʝʶ ʽ ʢʦʥʪʨʦʣʶʶʪʴ ʜʝʷʢʽ ʢʦʤʧʦʥʝʥʪʠ 

ʢʦʤʧʣʝʤʝʥʪʫ: C4 ʽ C2 , ʘ ʪʘʢʦʞ ʬʘʢʪʦʨ B , ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʩʢʦʨʽʰ ʫ ʧʣʘʟʤʽ 

ʢʨʦʚʽ ʥʽʞ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʝʢʫʣ MHC ʢʣʘʩʫ I  ̔ʢʣʘʩʫ II   

ʧʨʠʡʤʘʶʪʴ ʣʠʰʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʫʯʘʩʪʴ ʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɿʘ ʤʝʭʘʥʽʟʤʦʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʙʫʜʴ ʷʢʠʡ ʘʛʝʥʪ, ʨʦʣʴ 

ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ HLA ʻ  ʥʘʡʚʘʞʣʠʚʽʰʦʶ, ʪʦʤʫ ʱʦ ʩʘʤʝ ʤʦʣʝʢʫʣʠ ʘʥʪʠʛʝʥʽʚ 

HLA ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʝʟʝʥʪʘʮʽʁ   ʽʤʫʥʦʜʦʤʽʥʘʥʪʥʠʭ ʧʝʧʪʠʜʽʚ, ʷʢʽ ʻ ʧʨʦʜʫʢʪʦʤ 

ʚʥʫʪʨʽʢʣʽʪʠʥʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʯʫʞʝʨʜ̔ʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʩʘʤʝ ʧʨʦʪʠ ʷʢʠʭ ʽ ʙʫʜʝ 

ʽʥʜʫʢʦʚʘʥʘ, ʘ ʧʦʪʽʤ ʽ ʨʦʟʚʠʥʫʪʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ. ʎʷ ʬʫʥʢʮʽʷ ʘʥʪʠʛʝʥʽʚ 

ʩʠʩʪʝʤʠ HLA ʦʙʫʤʦʚʣʝʥʘ ʩʪʨʫʢʪʫʨʦʶ ʤʦʣʝʢʫʣ, ʷʢʘ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʽ 

ʧʦʤʽʞʢʣʘʩʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ, ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʟʦʚʥʽʰʥʽʤ 

ʢʽʥʮʽ ʪʘʢ ʟʚʘʥʫ ʧʝʧʪʠʜʟʚôʷʟʫʶʯʫ ʙʦʨʽʟʜʢʫ, ʷʢʘ ʽ ʫʪʨʠʤʫʻ ʧʨʝʟʝʥʪʦʚʘʥʠʡ ʜʣʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʝʧʪʠʜ. 

http://obi.img.ras.ru/Humbio/immunology/imm-gal/000b2cb2.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0003de34.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0000d2d6.htm
http://obi.img.ras.ru/Humbio/physiology/00174ea7.htm
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 ʈʠʩʫʥʦʢ 7.1.3 -. ʅʘ ʮʽʡ ʩʭʝʤʽ ʧʨʠʥʮʠʧʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʽ  ʧʝʧʪʠʜʠ 

ʘʥʪʠʛʝʥʘʤʠ HLA ʢʣʘʩʘ I (ʩʧʨʘʚʘ) ʠ ʢʣʘʩʘ II  (ʟʣʽʚʘ)  (ʍʘʠʪʦʚ). 

 ɿʘʛʘʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ ʜʣʷ ʘʥʪʠʛʝʥʽʚ ʢʣʘʩʽʚ I   ̔II  ʻ: 

ɸʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʘ ʢʣʽʪʠʥʘ ʟʜʽʡʩʥʶʻ  ʩʧʝʮʠʬʽʯʥʫ ʚʟʘʻʤʦʜʽʶ, 

ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʧʝʧʪʠʜ ʚ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʠʩʪʦʾ HLA-ʤʦʣʝʢʫʣʠ,  ̔ ʜʝʥʪʠʯʥʦʾ 

ʤʦʣʝʢʫʣʽ ʥʘ ʢʣʽʪʠʥʽ, ʷʢʘ ʧʨʠʡʤʘʻ ʽʥʬʦʨʤʘʮʽʶ. ʎʝʡ ʬʝʥʦʤʝ ʥʘʟʚʘʥʦ 

ʬʝʥʦʤʝʥʦʤ ʧʦʜʚʽʡʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʩʘʤʝ ʟʘ ʮʝ ʚʽʜʢʨʠʪʪʷ ʎʠʥʢʝʨʥʘʛʝʣʴ ʽ 

ɼʦʛʝʨʪʽ ʦʪʨʠʤʘʣʠ ʅʦʙʝʣʝʚʩʴʢʫ ʧʨʝʤʽʶ. ɼʽʡʩʥʦ, ʮʝʡ ʬʝʥʦʤʝʥ ʻ ʢʣʶʯʦʚʠʤ ʚ 

ʨʦʟʫʤʽʥʥʽ ʧʽʜʛʨʫʥʪʪʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ɺ ʪʦʡ ʞʝ 

ʯʘʩ ʥʘ ʩʭʝʤʽ 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʽ ʩʫʪʪʻʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʚʟʘʻʤʦʜʽʻʶ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʘʥʪʠʛʝʥʘʤʠ HLA ʢʣʘʩʽʚ I  ̔II.  

ɸʥʪʠʛʝʥʠ HLA ʢʣʘʩʘ II, ʷʢ ʙʫʣʦ ʥʘʛʦʣʦʰʝʥʦ ʚʠʱʝ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʦʾ ʢʣʽʪʠʥʠ ʟ ʊ-ʭʝʣʧʝʨʦʤ, ʘ ʘʥʪʠʛʝʥʠ HLA ʢʣʘʩʫ I ð ʟ ʊ-

ʝʬʝʢʪʦʨʦʤ/ʢʽʣʝʨʦʤ. ɼʦʧʦʤʘʛʘʶʪʴ ʾʤ ʚ ʮʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʦʣʝʢʫʣʠ 

ʢʦʨʝʮʝʧʪʦʨʠ ð CD4 ʜʣʷ ʊ-ʭʝʣʧʝʨʽʚ ʽ CD8 ʜʣʷ ʊ-ʢʽʣʣʝʨʽʚ. ɽʬʝʢʪ ʪʘʢʦʾ 

ʚʟʘʻʤʦʜʽʾ ʻ ʨʽʟʥʠʤ: ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʝʧʪʠʜʽʚ ʥʘ ʨʽʚʥʽ ʤʦʣʝʢʫʣʠ HLA ʢʣʘʩʫ II  
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ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ  ʧʦʧʫʣʷʮʽʾ ʊh1 ʠ ʊh2-ʢʣʽʪʠʥ. ʆʜʥʠ ʟ ʥʠʭ ʻ  

ʽʥʜʫʢʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ  ʛʫʤʦʨʘʣʴʥʦʾ ʠʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘ ʽʥʰʽ ï ʚʠʢʦʥʫʶʪʴ 

ʬʫʥʢʮʽʶ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʽʥʜʫʢʮʽʾ ʊ-ʢʽʣʣʝʨʽʚ  ʢʦʤʧʦʥʝʥʪʫ. 

ɺʽʜʥʦʩʥʦ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʧʝʨʰʦʛʦ ʢʣʘʩʫ, ʊ-ʢ̔ʣʝʨ,  

ʽʥʜʫʢʦʚʘʥʠʡ ʧʨʦʪʠ ʽʤʫʥʦʜʦʤʽʥʘʥʪʥʦʛʦ ʧʝʧʪʠʜʫ, ʝʢʩʧʨʝʩʦʚʘʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ, ʷʢʽ ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʪʘʢʦʤʫ ʞ  ʧʝʧʪʠʜʫ ʥʘ ʊ- ʢʽʣʝʨʽ, ʟʥʠʱʠʪʴ 

ʮʠ ʢʣʽʪʠʥʠ. ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʦʙʠʜʚʘ ʣʘʥʮʶʛʘ ʬʽʟʽʦʣʦʛʽʯʥʦʾ, 

"ʥʦʨʤʘʣʴʥʦʾ", ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ  ʨʝʩʪʨʠʢʪʦʚʘʥʽ  HLA-ʬʝʥʦʪʠʧʦʤ  ʢʦʞʥʦʛʦ 

ʽʥʜʠʚʽʜʫ. ʗʢʱʦ ʧʝʧʪʠʜ ʙʫʚ ʙʠ ʧʨʝʟʝʥʪʦʚʘʥʠʡ ʜʣʷ ʨʦʟʧʽʟʥʘʥʥʷ ʢʣʽʪʠʥʦʶ, ʷʢʘ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʘʥʪʠʛʝʥʘʤʠ HLA ʚʽʜ ʨʦʟʧʽʟʥʘʶʯʠʭ ʢʣʽʪʠʥ, ʪʦ ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ ʙʫʣʘ ʙʠ  ʥʘʧʨʘʚʣʝʥʘ  ʧʨʦʪʠ ʩʘʤʝ ʮʠʭ ʢʣʽʪʠʥ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʠ 

ʪʦʨʢʘʻʤʦʩʴ ʚʞʝ ʧʠʪʘʥʴ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. 

ʉʠʩʪʝʤʘ HLA  ʟʜʽʡʩʥʶʻ ʨʝʛʫʣʶʚʘʥʥʷ  ʥʘ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʘʭ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ: ʥʘʯʘʣʴʥʦʤʫ; ʧʨʦʜʫʢʪʠʚʥʦʤʫ; ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ, ʪʘʢ 

ʟʚʘʥʠʡ,  "ʪʝʨʤʽʥʘʣʴʥʠʡ" ʝʪʘʧ ʨʝʛʫʣʷʮʽʾ - ʘʧʦʧʪʦʟ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ. ɼʦʮʽʣʴʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʘʥʠʡ ʝʬʝʢʪ 

ʧʨʠʪʘʤʘʥʥʠʡ ʷʢ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤ   ʢʣʽʪʠʥʘʤ, ʪʦʙʪʦ ʤʘʢʨʦʬʘʛʘʤ, CD34
+
-

ʢʣʽʪʠʥʘʤ, ʷʢʽ ʜʠʬʝʨʝʥʮʦʚʘʥʽ ʟ ʤʦʥʦʮʠʪʽʚ ʚ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ, ʜʝʥʜʨʠʪʥʠʤ 

ʢʣʽʪʠʥʘʤ, ʪʘʢ  ̔ɺ-ʣʽʤʬʦʮʠʪʘʤ. ʊʘʢ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʙʣʦʢʫʶʯʠʡ ʚʧʣʠʚ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʽʣʘ  L243 ʥʘ ʤʦʣʝʢʫʣʠ HLA-DR,  ʷʢʽ 

ʝʢʩʧʨʝʩʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣ̔ʪʠʥ, ʙʣʦʢʫ ̒ ʭʾ 

ʘʧʦʧʪʦʟ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ FITC-ʤ̔ʯʝʥʦʛʦ ʘʥʝʢʩʠʥʫ V. ʋ ʚʩʽʭ 

ʚʠʧʘʜʢʘʭ ʧ̔ʩʣ̫ ʙʣʦʢʫʚʘʥʥʷ ʤʦʣʝʢʫʣ DR ʚʽʜʤʽʯʝʥʦ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʘʧʦʧʪʦʟʫ. 

ʉʘʤ ʝʬʝʢʪ HLA-DR-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʘʧʦʧʪʦʟʫ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ ʥʘʚʽʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʳʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘʢʠʭ ʠʥʛʽʙʠʪʦʨʽʚ, 

ʷʢ z-VAD-fmk ʽ z-DEVD-fmk. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ, ʨʝʛʫʣʷʮʽʷ ʘʧʦʧʪʦʟʫ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʻ ʥʘ ʩʪʘʜʽʾ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʢʨʽʟʴ ʤʦʣʝʢʫʣʳ HLA-DR ʽ ʩʘʤʝ ʮʝ  ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʣʷ 

ʦʙʤʝʞʝʥʥʷ ʾʭ  ʞʠʪʪʷ. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʦʣʴ ʘʥʪʠʛʝʥʽʚ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 
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ʨʝʛʫʣʷʮʽʻʶ ʘʧʦʧʪʦʟʫ Ăʧʨʦʬʝʩʽʡʥʠʭò ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ, ʚʠʥʠ 

ʪʘʢʦʞ ʧʨʠʡʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʚ ʘʧʦʧʪʦʟʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ʉʚʽʪʦʚʽ ʥʘʙʫʪʢʠ ʚ ʛʘʣʫʟʽ  ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʩʚʽʜʯʘʪʴ, ʧʨʦ ʪʝ 

ʱʦ ʛʝʥʠ HLA-DR ʽ ʢʦʜʫ̒ ʤʽ ʥʠʤʠ  ʤʦʣʝʢʫʣʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘ  "ʩʠʛʥʘʣ 

ʪʨʘʥʩʜʫʢʮʽʾ", ʘ ʩʘʤʝ ʟʘ ʛʝʥʝʨʘʮʽʶ ʚʪʦʨʠʥʥʠʭ ʩʠʛʥʘʣʽʚ. ɼʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʷʚʣʝʥʽ ʥʠʤʠ HLA-DR-ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʩʠʛʥʘʣʠ ʧʨʠʟʚʦʜʷʪɹ  ʜʦ  

ʘʢʪʠʚʘʮʽʾ  ʪʠʨʦʟʠʥʢʽʥʘʟʠ ʽ ʚʥʫʪʨʠʰʥʻʢʣʽʪʠʥʥʦʤʫ ʚʠʢʽʜʫ ʢʘʣʴʮʽʶ, ʘ ʪʘʢʦʞ ʜʦ 

ʧʨʦʜʫʢʮʽʾ ʜʽʘ-ʮʠʣʛʣʽʮʝʨʦʣʫ ʽ ʘʢʪʠʚʘʮʽʾ ʩʽʤʝʡʩʪʚʘ ʩʝʨʠʥ/ʪʨʝʦʥʽʥʢʠʥʘʟʠ ʽ 

ʧʨʦʪʝʾʥʢʠʥʘʟʠ ʉ (ʇʂʉ). ɺʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʇʂʉ- ʽ HLA-DR-ʟʘʣʝʞʥʠʤʠ 

ʩʠʛʥʘʣʘʤʠ ʻ ʢʦʤʧʣʝʢʩʥʠʤʠ, ʦʩʢʽʣʴʢʠ HLA-DR-ʩʠʛʥʘʣʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʘʢʪʠʚʘʮʽʾ ʝʥʟʠʤʽʚ. ʗʢ ʩʣʽʜʩʪʚʦ ʮʽʻʾ ʘʢʪʠʚʘʮʽʾ   ʟʨʦʩʪʘʻ ʝʢʩʧʨʝʩʽʷ HLA-DR ʥʘ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ, ʱʦ ʚʚʘʞʘʻʪʴʩʷ  ʦʜʥʠʤ ʟ ʤʝʭʘʥʠʟʤʽʚ ʘʧʦʧʪʦʟʫ. ʊʦʙʪʦ, 

ʜʣʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʤʘʙʫʪʴ, ʦʢʨʽʤ ʥʝʧʨʷʤʦʛʦ, ʤʝʭʘʥʽʟʤʫ ʚʟʘʤ̒ʦʜʽʾ Fas/Fas-

ʣʠʛʘʥʜʽʚ, ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʽ ʧʨʷʤʠʡ ʤʝʭʘʥʽʟʤ HLA-DR-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ 

ʘʧʦʧʪʦʟʫ, ʢʦʣʠ ʥʝ ʚʢʣʶʯʝʥʽ ʮʽ  ʨʝʮʝʧʪʦʨʠ. ʊʘʢʘ ʧʨʷʤʘ ʚʟʘʤ̒ʦʜʽʷ ʤʦʞʝ ʤʘʪʠ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʣʦʷʢʽʩʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʝʨʝʨʦʜʞʝʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ 

ʚʪʨʘʪʠʣʠ ʝʢʩʧʨʝʩʽʶ Fas. 

ɺʩʽ ʚʠʱʝʥʘʚʝʜʝʥʽ  ʬʘʢʪʠ, ʚ ʮʽʣʦʤʫ, ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʢʣʶʯʦʚʦʾ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʤʦʣʝʢʫʣ HLA -DR ʚ ʨʝʛʫʣʷʮʽʾ ʘʧʦʧʪʦʟʘ ʚʩʽʭ ʪʠʧʽʚ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʫʯʠʭ ʢʣʽʪʠʥ, ʱʦ ʧʦ ʩʫʪʽ ʻ ʨʝʛʫʣʷʮʽʻʶ ʦʜʥʦʛʦ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʎʽ ʜʘʥʽ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ 

ʪʦʛʦ, ʱʦ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʧʨʦ ʽʤʫʥʦ-ʬʽʟʽʦʣʦʛʽʯʥʫ ʨʦʣʴ ʛʝʥʽʚ HLA-DR, 

ʜʘʻ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ ʾʭ ʛʝʥʘʤʠ ʠʤʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʣʶʜʠʥʠ. 

ɻʝʥʘʤ  ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʽ ʥʘʣʝʞʠʪʴ ʪʘʢʦʞ  ʮʽʣʠʡ ʨʷʜ 

ʽʥʰʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ, ʟʦʢʨʝʤʘ ʬʫʥʢʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ  ʷʢʦʩʪʽ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ï ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʘʩʦʮʽʡʦʚʘʥʦʤ ʟ  ʩʠʩʪʝʤʦʶ HLA ʢʦʥʪʨʦʣʽ ʘʢʪʠʚʥʦʩʪʽ ʨʟ̔ʥʠʭ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʫʪʪʻʚʠʤ ʯʠʥʦʤ 

ʧʦʚôʷʟʘʥʦ ʟ ʢʽʥʮʝʚʠʤ ʨʽʚʥʝʤ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʜʘʥʘ 
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ʬʫʥʢʮʽʷ ʻ ʚʪʦʨʠʥʥʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʽʙʥʦʩʪʽ ʣʶʜʠʥʠ ʛʝʥʝʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʪʠ 

ʥʘ ʜʘʥʠʡ ʘʥʪʠʛʝʥʥʠʡ ʘʛʝʥʪ. 

ʇʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʙʫʣʦ ʧʨʠʧʫʱʝʥʥʷ W. Bodmer ʽ 

J. Boomer ʱʝ ʚ 1978 ʨ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ  HLA-ʧʨʦʬʽʣʶ ʻʚʨʦʧʝʦʾʜʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʚ ʟʥʘʥʽʡ ʤʽʨʽ ʚʧʣʠʥʫʣʠ ʤʘʚʰʽ ʤʽʩʮʝ ʚ ʩʝʨʝʜʥʽ ʩʪʦʨʽʯʯʘ ʝʧʽʜʝʤʽʾ 

ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʷʢ ʯʫʤʘ, ʚʽʩʧʘ, ʭʦʣʝʨʘ ʪʘ ʽʥʰʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʩʝʨʝʜ 

ʚʠʞʠʚʰʠʭ ʦʢʘʟʘʣʠʩʷ ʦʩʦʙʠ ʟ ʧʝʚʥʠʤʠ  HLA-ʛʝʥʦʪʠʧʘʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟ 

ʛʝʥʦʪʠʧʦʤ HLA-A1, -ɺ8, -DR3. ɼʘʥʠʡ ʛʝʥʦʪʠʧ, ʷʢ ʧʨʠʧʫʩʢʘʚ W. Bodmer, 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ 

ʥʘʩʴʦʛʦʜʥʽ ʻ  ʛʝʥʝʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ ʻʚʨʦʧʝʦʾʜʥʦʾ ʧʦʧʫʣʷʮʽʾ. ʅʘʜʘʣʽ ʮʝ 

ʧʨʠʧʫʱʝʥʥʷ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʝ  ʥʘ ʧʨʠʢʣʘʜʽʝ ʥʝʜʘʚʥʽʭ ʝʧʽʜʝʤʽʡ ʙʨʶʰʠʥʥʦʛʦ 

ʪʠʬʫ ʚ ʉʫʨʽʥʘʤʽ, ʢʦʣʠ ʩʝʨʝʜ  ʻʚʨʦʧʝʦʾʜʽʚ ʷʢʠ ʚʠʞʠʣʠ, ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ 

ʩʢʣʘʣʠ ʦʩʦʙʠ ʩʘʤʝ ʟ ʪʘʢʠʤ ʛʝʥʦʪʠʧʦʤ. ʈʘʟʦʤ ʟ ʪʠʤ  W. Bodmer ʧʨʠʧʫʩʪʠʚ, ʱʦ 

ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʝʬʝʢʪʫ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʪʽʣʴʢʠ ʚ ʫʤʦʚʘʭ ʘʩʦʮʽʘʮʽʾ ʤʽʞ 

ʢʦʥʢʨʝʪʥʠʤʠ HLA-ʩʧʝʮʠʬʽʯʥʦʩʪʷʤʠ ʽ HLA-ʛʘʧʣʦʪʠʧʘʤʠ ʚ ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʟ ʦʜʥʠʤʠ ʽ ʪʠʤʠ ʞ  ʛʘʧʣʦʪʠʧʘʤʠ HLA 

ʦʢʘʟʘʣʘʩʴ ʘʩʦʮʽʡʦʚʘʥʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ, ʣʦʛʽʯʥʦ 

ʙʫʣʦ ʙ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʘʩʦʮʽʘʮʽʾ ʟ HLA ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ 

ʥʝ ʪʽʣʴʢʠ ʟ ʩʘʤʦʶ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʦʶ ʚʽʜʧʦʚʽʜʘʻʤʽʩʪʶ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʘʛʝʥʪʘ, ʘʣʝ ʽ ʟ ʪʠʤʠ ʣʘʥʮʶʛʘʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʽ 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʾʾ  ʨʝʘʣʽʟʘʮʽʾ, ʪʦʙʪʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ. ʉʘʤʝ ʮʝ ʽ 

ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʩʴʦʛʦʜʥʽ ʽʤʫʥʦʛʝʥʝʪʠʢʘʤʠ ʧʽʜ ʪʝʨʤʽʥʦʤ - ʷʢʽʩʪʴ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʽ ʩʘʤʝ ʮʝʡ ʘʩʧʝʢʪ ʩʢʣʘʚ ʦʩʥʦʚʫ ʥʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʬʫʥʢʮʽʾ  HLA. ɺ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʪʯʠʟʥʷʥʽ ʜʦʩʣʽʜʥʠʢʠ ʤʘʶʪʴ ʧʝʚʥʠʡ 

ʧʨʠʦʨʠʪʝʪ. 

ʅʘʩʴʦʛʦʜʥʽ ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ ʚʠʚʯʝʥʽ ʧʦʟʠʪʠʚʥʽ ʽ ʥʝʛʘʪʠʚʥʽ ʘʩʦʮʽʘʪʠʚʥʽ 

ʟʚôʷʟʢʠ ʤʽʞ ʽʟʦʣʴʦʚʘʥʠʤʠ HLA-ʩʧʝʮʠʬʽʯʥʦʩʪʷʤʠ  ̔HLA-ʛʘʧʣʦʪʠʧʘʤʠ ʟ 

ʧʝʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʥʘʧʨʠʢʣʘʜ, ʟ ʢʽʣʴʢʽʩʪʶ ʽ 



234 

 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶʢʣʽʪʠʥ CD4
+
, CD8

+
, ɽʂʂ, ʬʘʛʦʮʠʪʫʶʯʦʶ 

ʬʫʥʢʮʽʻʶ ʥʝʡʪʨʦʬʣ̔ʽʚ ʽ ʽʥʰʝ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʘʮʽ ʜʦʩʣʽʜʥʠʢʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ  ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ,  ʱʦ 

ʘʩʦʮʽʡʦʚʘʥʽ ʟ HLA  ʧʦʢʘʟʥʠʢʠ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʤʦʞʫʪʴ ʨʦʟʨʽʟʥʶʚʘʪʠʩʴ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʥʘʜʥʦʩʪʽ ʜʦ ʧʝʚʥʦʾ ʝʪʥʽʯʥʦʾ ʛʨʫʧʠ.  

ɼʦʮʽʣʴʥʦ ʚʽʜʤʽʪʠʪʠ ʨʦʣʴ HLA ʤʦʣʝʢʫʣ ʚ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ  ʢʣʽʪʠʥʥʠʭ 

ʤʘʨʢʝʨʽʚ, ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ ʊ-ʭʝʣʧʝʨʘʤʠ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʘʥʪʠʛʝʥʦʤ. ʄʦʣʝʢʫʣʠ, ʢʦʜʦʚʘʥʽ ʢʦʤʧʣʝʢʩʦʤ Tla, ʟʘʣʫʯʝʥʽ  ʚ 

ʧʨʦʮʝʩʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʝʤʙʨʽʦʥʘ, ʘ ʤʦʞʣʠʚʦ, ʽ ʚ ʧʣʘʮʝʥʪʽ.  

MHC ʪʘʢʦʞ  ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʩʘʤʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʝʽʤʫʥʥʠʭ ʧʨʦʮʝʩʘʭ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʪʠʭ, ʷʢʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʛʦʨʤʦʥʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʷʮʽʷ ʤʘʩʠ 

ʪʽʣʘ ʫ ʤʠʰʝʡ ʘʙʦ ʷʡʮʝʥʦʩʢʦʩʪʽ ʢʫʨ). ʄʦʣʝʢʫʣʠ MHC ʢʣʘʩʫ I ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ 

ʜʦ ʩʢʣʘʜʫ ʛʦʨʤʦʥʘʣʴʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʊʘʢ, ʟʚôʷʟʫʚʘʥʥʷ ʽʥʩʫʣʽʥʫ ʟʥʠʞʫʻʪʴʩʷ, 

ʷʢʱʦ ʟ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʫʚʠʜʘʣʠʪʠ ʘʥʪʠʛʝʥʠ MHC ʢʣʘʩʫ I, ʘʣʝ ʥʝ ʢʣʘʩʫ II. 

ʂʨʽʤ ʪʦʛʦ, ʦʧʠʩʘʥʽ ʚʠʧʘʜʢʠ ʘʩʦʮʽʘʮʽʾ ʧʨʦʜʫʢʪʽʚ MHC ʟ ʨʝʮʝʧʪʦʨʘʤʠ 

ʛʣʶʢʘʛʦʥʫ, ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ  ʬʘʢʪʦʨʫ ʨʦʩʪʫ, ʛʘʤʘ-ʝʥʜʦʨʬʽʥʫ.  

ʉʫʯʘʩʥʠʡ  ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ  ʨʽʚʝʥʴ ʜʦʩʣʽʜʞʝʥʴ HLA ʜʦʟʚʦʣʠʚ 

ʧʦ-ʥʦʚʦʤʫ  ʧʦʜʠʚʠʪʠʩʴ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʫ ʬʫʥʢʮʽʶ ʩʠʩʪʝʤʠ HLA. ʄʦʞʣʠʚʽʩʪʴ 

ʘʥʘʣʽʟʫʚʘʪʠ ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʩʽʭ ʘʣʝʣʴʥʠʭ ʚʘʨʠʘʥʪʽʚ ʘʥʪʠʛʝʥʽʚ 

HLA, ʥʘʚʽʪʴ ʬʨʘʛʤʝʥʪʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭ  ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʫ 

ʧʝʧʪʠʜʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʠʯʥʽʩʪʴ ʨʽʟʥʠʭ ʯʫʞʝʨʽʜʥʠʭ ʘʛʝʥʪʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ  ʭʚʦʨʦʙʦʪʚʦʨʥʽ, ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʠʤʫʥʦʜʦʤʽʥʘʥʪʥʠʭ ʧʝʧʪʠʜʽʚ ʚʽʜʧʦʚʽʜʥʠʤ  ʫʯʘʩʪʢʘʤ ʤʦʣʝʢʫʣʠ ʄʅʉ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʛʝʥʝʪʠʯʥʫ ʚʽʜʧʦʚʽʜʴ ʘʙʦ ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ 

ʢʦʥʢʨʝʪʥʠʡ ʘʛʝʥʪ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʜʙʘʯʠʪʠ,  

ʯʠ ʚʽʜʧʦʚʽʩʪʴ ʜʘʥʠʡ ʽʥʜʠʚʠʜ ʥʘ ʚʘʢʮʽʥʘʮʽʶ ʧʨʦʪʠ ʧʝʚʥʦʛʦ ʭʚʦʨʦʙʦʪʚʦʨʥʦʛʦ 

ʘʛʝʥʪʫ, ʘʣʝ ʽ ʧʝʨʝʜʙʘʯʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʮʷ ʚʽʜʧʦʚʽʜʴ ʙʫʜʝ ʬʽʟʽʦʣʦʛʽʯʥʦʶ. ʊʦʙʪʦ 

ʜʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʮʽʣʦʛʦ ʨʷʜʫ 

ʟʘʭʚʦʨʶʚʘʥʴ ʘʫʪʦʽʤʫʥʥʦʛʦ ʛʝʥʝʟʫ, ʥʘʧʨʠʢʣʘʜ, ʨʝʚʤʘʪʦʾʜʥʦʛʦ ʘʨʪʨʠʪʫ, ʘʙʦ 

http://obi.img.ras.ru/Humbio/immunology/000807bc.htm
http://obi.img.ras.ru/Humbio/01122001/canc_dif/00005e09.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0001813d.htm
http://obi.img.ras.ru/Humbio/cytology/001d3c1c.htm
http://obi.img.ras.ru/Humbio/immunology/empty/x005897d.htm
http://obi.img.ras.ru/Humbio/endocrinology/0008b915.htm
http://obi.img.ras.ru/Humbio/peptides/0002fd35.htm
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ʽʥʩʫʣʽʟʘʣʝʞʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʚ ʛʝʥʝʟʽ ʷʢʠʭ, ʤʦʞʣʠʚʦ, ʪʘʢʦʞ ʣʝʞʠʪʴ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʽʩʪʴ ʽʤʫʥʦʜʦʤʽʥʘʥʪʥʠʭ ʧʝʧʪʠʜʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ 

ʢʦʥʢʨʝʪʥʠʤ ʝʧʽʪʦʧʘʤ ʘʣʝʣʝʡ HLA. ʑʦ ʪʦʨʢʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʨʦʣʽ 

ʧʨʷʤʦʛʦ ʽ ʥʝʧʨʷʤʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʯʫʞʝʨʽʜʥʠʭ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚ 

ʧʨʦʮʝʩʽ ʚʘʛʽʪʥʦʩʪʽ, ʪʦ ʥʘʩʴʦʛʦʜʥʽ ʜʘʥʠʡ ʘʩʧʝʢʪ ʨʦʟʨʦʙʣʝʥʠʡ ʥʝʜʦʩʪʘʪʥʴʦ, ʘʣʝ  

ʧʨʦʙʣʝʤʘ  HLA-ʩʫʤʽʩʥʦʩʪʽ ʤʘʪʝʨʽ ʽ ʧʣʦʜʫ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʽ ʙʫʜʝ 

ʨʦʟʛʣʷʥʦʪʘ ʦʢʨʝʤʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʠʩʪʝʤʠ HLA,   ʩʪʘʣʘ 

ʤʦʞʣʠʚʦʶ ʚʟʘʻʤʥʘ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽʩʪʴ ʽʤʫʥʦʜʦʤʽʥʘʥʪʥʠʭ ʩʘʡʪʽʚ 

ʤʦʣʝʢʫʣ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʙʫʜʥʠʢʽʚ ʽ ʢʦʥʢʨʝʪʥʠʭ ʘʥʪʠʛʝʥʽʚ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. ʉʘʤʝ ʮʝ ʩʪʘʣʦ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʟʘʭʠʩʪʫ ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʣʶʜʠʥʠ ʷʢ ʚʠʜʫ ʚ ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʛʦ  ʤʽʢʨʦʙʥʦʛʦ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 
 

1.ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʬʫʥʢʮʽʶ ɻʂɻʉ. 

2. ʅʘ ʷʢʠʭ ʝʪʘʧʘʭ ʩʠʩʪʝʤʘ HLA  ʟʜʽʡʩʥʶʻ ʨʝʛʫʣʶʚʘʥʥʷ   ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ? 

3. ʏʠ ʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʛʝʥʝʪʠʯʥʫ ʚʽʜʧʦʚʽʜʴ ʘʙʦ ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ 

ʢʦʥʢʨʝʪʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ HLA ʛʝʥʦʪʠʧʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫ? 

 

4. ɻʝʥʠ  ʷʢʦʛʦ ʢʣʘʩʫ  ʽ ʢʦʜʫ̒ ʤʽ ʥʠʤʠ  ʤʦʣʝʢʫʣʠ HLA ʚʽʜʧʦʚʽʜʥʽ ʟʘ  

"ʩʠʛʥʘʣ ʪʨʘʥʩʜʫʢʮʽʾ?  
 

5. ʆʭʘʨʘʢʪʝʨʽʟʫʡʪʝ ʦʩʥʦʚʥʽ ʽʤʫʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʣʝʣʝʡ ʽ ʢʦʜʫʻʤʠʭ 

ʥʠʤʠ ʘʥʪʠʛʝʥʽʚ I  ̔  II  ʢʣʘʩʽʚ ʩʠʩʪʝʤʠ HLA. 

 

6. ʑʦ ʪʘʢʝ   ʬʝʥʦʤʝʥ  ʧʦʜʚʽʡʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ? 
 

7. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥ ̔ʣʦʢʫʩʠ II ʢʣʘʩʫ HLA 

8. ʅʘʟʚʽʪʴ  ʦʩʥʦʚʥʽ ʣʦʢʫʩʠ I ʢʣʘʩʫ HLA 
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7.1 ɯʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ ʽ ʛʝʥʝʪʠʯʥʘ ʜʨʝʛʫʣʷʮʽʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʉʫʯʘʩʥ ̔ ʥʘʙʫʪʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʛʘʣʫʟʽ 

ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ   ʰʪʫʯʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ  

ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ ʥʘ ʩʫʪʦ ʽʤʫʥʦʣʦʛʽʯʥʽ ʽ ʩʫʪʦ ʛʝʥʝʪʠʯʥʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʣʶʜʠʥʠ, ʦʩʢʽʣʴʢʠ 

ʦʙʠʜʚʘ ʮʽ ʧʦʥʷʪʪʷ  ʩʘʤʝ ʚ ʩʫʢʫʧʥʦʩʪʽ ʽʥʪʝʛʨʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʽʥʜʠʚʽʜʫ. 

ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, 

ʛʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ  ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʚʽʨʫʩʽʚ, ʙʘʢʪʝʨʽʡ, ʛʨʠʙʢʽʚ, ʥʘʡʧʨʦʩʪʽʰʠʭ, 

ʛʝʣʴʤʽʥʪʽʚ) ʽ ʧʨʦʜʫʢʪʽʚ ʾʭʥʴʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ɯʤʫʥʽʪʝʪ ʪʘʢʦʞ ʟʘʭʠʱʘʻ ʦʨʛʘʥʽʟʤ ʚʽʜ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʝʩʫʪʴ 

ʯʫʞʦʨʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʨʦʩʣʠʥʥʽ ʽ ʪʚʘʨʠʥʥʽ ʦʪʨʫʪʠ), ʚʽʜ ʨʦʟʚʠʪʢʫ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ  ̔  ʚʽʜ ʥʘʩʣʽʜʢʽʚ  ʚʧʣʠʚʫ ʥʝʛʘʪʠʚʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʽ 

ʝʥʜʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. ʉʘʤʝ ʽʤʫʥʦʣʦʛʽʯʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʘʣʦʘʥʪʠʛʝʥʥʫ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʚʠʟʥʘʯʘʻ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʞʠʚʣʝʥʥʷ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ.  

ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʤʫ ʚʧʣʠʚʘʻ ʥʘ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʠʡ ʨʦʟʚʠʪʦʢ ʧʣʦʜʘ ʡ 

ʧʨʦʮʝʩʠ ʩʪʘʨʽʥʥʷ. 

ɺʘʞʘʻʪʴʩʷ, ʱʦ  ʽʤʫʥʽʪʝʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʪʨʠʤʢʫ ʛʝʥʝʪʠʯʥʦʾ ʩʪʘʣʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʤʫ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʮʽʣʽʩʥʦʩʪʽ ʡ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʘʥʘʣ̔ʟ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʚ 

ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʽʜʪʨʠʤʢʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʥʘ ʨʽʚʥʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ɻʦʣʦʚʥʘ ʨʦʣʴ ʚ ʪʘʢʽʡ ʚʘʞʣʠʚʽʡ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʷʢ 

ʨʝʛʫʣʷʮʽʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚʽʜʚʝʜʝʥʘ ʛʦʣʦʚʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

(ʩʠʩʪʝʤʘ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ HLA).  ʄʦʣʝʢʫʣʠ ʄʅʉ ʧʨʠʡʤʘʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʚ ʽʥʽʮʽʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʥʘ ʨʽʚʥʽ  ʢʦʥʪʨʦʣʶ 
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ʤʦʣʝʢʫʣ, ʷʢʽ ʧʨʝʟʝʥʪʫʶʪʴ ʘʥʪʠʛʝʥ ʚ ʽʤʫʥʦʛʝʥʥʽʡ ʬʦʨʤʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʡʦʛʦ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ  ʊ-ʢʣʽʪʠʥʘʤʠ ʽ ʭʝʣʧʝʨʥʠʤʠ ʊ-ʢʣʽʪʠʥʘʤʠ. ʄʦʣʝʢʫʣʠ 

ʢʦʤʧʣʝʢʩʫ ʄʅʉ ʪʘʢʦʞ ʢʦʥʪʨʦʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ  

ʤʦʣʝʢʫʣ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʟ ʘʥʪʠʛʝʥʦʤ. ɺʩʪʘʥʦʚʣʝʥʘ ʟʜʽʙʥʽʩʪʴ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʨʦʟʧʽʟʥʘʚʘʪʠ ʯʫʞʝʨʽʜʥʽ ʘʥʪʠʛʝʥʠ ʪʽʣʴʢʠ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʘʥʪʠʛʝʥʘʤʠ 

HLA. ʎʝʡ ʬʝʥʦʤʝʥ ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʦʙʤʝʞʝʥʥʷ ( ʨʝʩʪʨʠʢʮʽʷ) ʟʘ HLA. ɻʝʥʠ 

ʢʦʤʧʣʝʢʩʫ ʄʅʉ  ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʽ ʝʬʝʢʪʦʨʥʠʭ 

ʤʦʣʝʢʫʣ - ʮʠʪʦʢʽʥʽʚ ʌʅʆ-ʘʣʴʬʘ, ʌʅʆ-ʙʝʪʘ, ʽ ʜʝʷʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʤʧʣʝʤʝʥʪʫ.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʥʪʠʛʝʥʠ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ  ʥʝ ʪʽʣʴʢʠ 

ʚʠʜ̔ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘʣʝ ʽ  ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʩʠʣʴʥʽ ʘʥʪʠʛʝʥʠ.  

ɺ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʤʠ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʣʠ ʩʪʨʫʢʪʫʨʫ  ʽ ʬʫʥʢʮʽʾ 

ʤʦʣʝʢʫʣ ʩʠʩʪʝʤʠ HLA, ʘ ʪʘʢʦʞ ʘʥʪʠʛʝʥʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʷʢʠʡ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ 

ʪʢʘʥʠʥʥʦʾ ʥʝʩʫʤʽʩʥʦʩʪʽ. ʂʦʨʦʪʢʦ ʥʘʛʘʜʘʻʤʦ ʾʭ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʽ  ʥʘ ʧʦʚʝʨʭʥʽ 

ʷʢʠʭ ʢʣʽʪʠʥ ʚʦʥʠ ʝʢʩʧʨʝʩʫʶʪʴʩʷ. 

 ɸʥʪʠʛʝʥʠ(HLA)  ʢʣʘʩʫ I   - ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ 

ʢʣʽʪʠʥ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. ɸʥʪʠʛʝʥʠ I ʢʣʘʩʫ ʝʢʩʧʨʝʩʦʚʘʥʽ ʥʘ 

ʧʦʚʝʨʭʥʽ ʫʩʽʭ ʘʜʨʦʚʤʽʱʫʶʯʠʭ ʢʣʽʪʠʥ ʽ ʪʨʦʤʙʦʮʠʪʽʚ.  

ɸʥʪʠʛʝʥʠ (HLA) ʢʣʘʩʫ II  ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ 

ʤʘʢʨʦʬʘʛʘʤʠ. ɸʥʪʠʛʝʥʠ II ʢʣʘʩʫ ʧʨʠʩʫʪʥ ̔ ʥʘ ʧʦʚʝʨʭʥ ̔ ɺ-ʣ̔ʤʬʦʮʠʪʚ̔, 

ʘʢʪʠʚʦʚʘʥʠʭ ʊ-ʣ̔ʤʬʦʮʠʪʚ̔, ʤʦʥʦʮʠʪʚ̔, ʤʘʢʨʦʬʘʛʚ̔  ̔ ʥʘ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥʘʭ.  

ʂʦʤʧʣʝʢʩ MHC ʢʣʘʩʫ III , ʨʦʟʤʽʱʝʥʠʡ ʚ ʤʝʞʘʭ  ʛʨʫʧʠ ʛʝʥʽʚ MHC, ʘʙʦ ʪʽʩʥʦ 

ʟʯʝʧʣʝʥʠʡ ʟ ʥʝʶ, ʢʦʥʪʨʦʣʶʶʻ ʜʝʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ: C4 ʽ C2, 

ʬʘʢʪʦʨ B, ʷʢʠʡ ʚ ʙʽʣʴʰʽʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʘ ʥʝ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥ.  

ɺʠʱʝʥʘʚʝʜʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʝʢʫʣ ɻʂɻʉ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʨʦʟʤʽʱʝʥʥʷ ʽ  ʚʠʢʦʥʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ  ʮʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ  ʻ ʥʝʨʘʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʠʤ ʟ ʨʽʟʥʠʤʠ ʩʫʙʧʦʧʫʣʷʮʽʷʤʠ 

http://obi.img.ras.ru/Humbio/immunology/000d0494.htm
http://obi.img.ras.ru/Humbio/01122001/tnf3/00007ecb.htm
http://obi.img.ras.ru/Humbio/01122001/tnf3/00003c4b.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/000b2cb2.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0001813d.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/000099be.htm
http://obi.img.ras.ru/Humbio/immunology/0007c621.htm
http://obi.img.ras.ru/Humbio/cytology/0013d0a3.htm
http://obi.img.ras.ru/Humbio/cytology/0013d0a3.htm
http://obi.img.ras.ru/Humbio/01122001/can_fen/empty/x000317f.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/000b2cb2.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0003de34.htm
http://obi.img.ras.ru/Humbio/immunology/imm-gal/0000d2d6.htm
http://obi.img.ras.ru/Humbio/physiology/00174ea7.htm
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ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʟ ʧʦʟʠʮʽʡ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚʚʘʞʘʻʤʦ 

ʟʘ ʥʝʦʙʭʽʜʥʝ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ ʟʫʧʠʥʠʪʠʩʴ ʥʘ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ï ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥʘʭ. 

7.2ʃʽʤʬʦʮʠʪʠ 
 

ʃʽʤʬʦʮʠʪʠ - ʮʝ ʻʜʠʥʽ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ, ʟʜʘʪʥʽ ʩʧʝʮʠʬʽʯʥʦ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʽ ʨʦʟʨʽʟʥʷʪʠ ʨʽʟʥʽ ʘʥʪʠʛʝʥʠ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʘʢʪʠʚʘʮʽʻʶ ʥʘ ʢʦʥʪʘʢʪ ʟ 

ʧʝʚʥʠʤ ʘʥʪʠʛʝʥʦʤ.  

ʃʽʤʬʦʮʠʪʠ ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʛʨʫʧʠ ʥʝʟʝʨʥʠʩʪʠʭ ʣʝʡʢʦʮʠʪʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ: ʚʝʣʠʢʽ, ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʷʜʨʘ ʥʘ ʬʦʥʽ ʥʝʟʥʘʯʥʦʛʦ ʦʙôʻʤʫ 

ʙʘʟʦʬʽʣʴʥʦʾ ʮʠʪʦʧʣʘʟʤʠ, ʷʢʘ ʦʛʦʨʪʘʻ ʷʜʨʦ ʥʘ ʟʨʘʟʦʢ ʧʝʨʩʪʥʷ. 

ʋ ʢʨʦʚʽ ʣʶʜʠʥʠ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʩʪʘʥʦʚʠʪʴ ʚ ʥʦʨʤʽ ʙʣʠʟʴʢʦ 20-

35%.  ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʤʘʣʽ (ʜʽʘʤʝʪʨʦʤ 5-7 ʤʢʤ), 

ʩʝʨʝʜʥʽ (ʜʽʘʤʝʪʨʦʤ 7-10 ʤʢʤ) ʽ ʚʝʣʠʢʽ (ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 10 ʤʢʤ) ʣʽʤʬʦʮʠʪʠ. 

ʆʩʪʘʥʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʫ ʢʨʦʚʽ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʽ ʤʘʣʦʣʽʪʥʽʭ ʜʽʪʝʡ, ʫ 

ʢʨʦʚʽ ʜʦʨʦʩʣʠʭ ʧʦʜʽʙʥʘ ʬʦʨʤʘ ʣʽʤʬʦʮʠʪʽʚ ʚ ʥʦʨʤʽ ʚʽʜʩʫʪʥʷ. ɿʘʛʘʣʦʤ ʫ ʢʨʦʚʽ 

ʟʜʦʨʦʚʦʾ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʧʨʠʩʫʪʥʽ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʣʽʤʬʦʮʠʪʽʚ: 1) ʤʘʣʽ ʩʚʽʪʣʽ 

ʣʽʤʬʦʮʠʪʠ; 2) ʤʘʣʽ ʪʝʤʥʽ ʣʽʤʬʦʮʠʪʠ; 3) ʩʝʨʝʜʥʽ ʣʽʤʬʦʮʠʪʠ; 4) ʧʣʘʟʤʦʮʠʪʠ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʣʽʤʬʦʮʠʪʽʚ ʻ ʪʝ, ʱʦ ʟʘ ʫʤʦʚ ʟʥʘʯʥʦʾ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʮʠʤ ʢʣʽʪʠʥʘʤ ʚʣʘʩʪʠʚʘ ʚʠʨʘʟʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʫ ʨʝʘʢʮʽʷʭ ʷʢ 

ʢʣʽʪʠʥʥʦʛʦ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ.  
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ʈʠʩ. 7.2.1 ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʤʬʦʮʠʪʽʚ 

 

ʊʨʠʚʘʣʠʡ ʯʘʩ ʚʚʘʞʘʣʠ, ʱʦ ʣʽʤʬʦʮʠʪʠ ʚ ʣʶʜʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʫ 

ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʰʪʠ ʢʣʽʪʠʥ ʢʨʦʚʽ. ɯ ʭʦʯʘ ʧʨʠʩʫʪʥʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʫ ʤʽʻʣʦʾʜʥʽʡ ʪʢʘʥʠʥʽ ʟʘʩʚʽʜʯʫʚʘʣʘʩʴ ʚʯʝʥʠʤʠ ʥʝʦʜʥʦʨʘʟʦʚʦ, 

ʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ ʮʴʦʤʫ ʬʘʢʪʫ ʥʝ ʥʘʜʘʚʘʣʠ. ɿʥʘʭʦʜʞʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʫ 

ʯʝʨʚʦʥʦʤʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʧʦʚôʷʟʫʚʘʣʠ ʟ ʾʭ ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʩʫʚʘʪʠʩʴ ʟ 

ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʫ ʢʨʦʚ, ʘ ʟʚʽʜʪʠ ʫ ʤʽʻʣʦʾʜʥʫ ʪʢʘʥʠʥʫ. ɯ ʜʽʡʩʥʦ, ʥʝʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʧʨʠʩʫʪʥʽʭ ʪʫʪ ʣʽʤʬʦʮʠʪʽʚ ʧʦʪʨʘʧʠʣʘ ʫ ʤʽʻʣʦʾʜʥʫ ʪʢʘʥʠʥʫ ʩʘʤʝ ʪʘʢʠʤ 

ʰʣʷʭʦʤ. ʆʜʥʘʢ, ʟʛʦʜʦʤ, ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʟʦʢʨʝʤʘ ʨʘʜʽʦʘʚʪʦʛʨʘʬʽʻʶ, 

ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʧʦʭʦʜʞʝʥʥʷ ʟʥʘʯʥʦʛʦ ʚʽʜʩʦʪʢʘ ʣʽʤʬʦʮʠʪʽʚ ʟ ʯʝʨʚʦʥʦʛʦ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʟ ʢʣʽʪʠʥʠ-ʧʦʧʝʨʝʜʥʠʢʘ ʣʽʤʬʦʮʠʪʽʚ. ʋ ʯʝʨʚʦʥʠʡ ʢʽʩʪʢʦʚʠʡ 

ʤʦʟʦʢ ʩʪʦʚʙʫʨʦʚʽ ʣʽʤʬʦʾʜʥʽ ʢʣʽʪʠʥʠ ʥʘʜʭʦʜʷʪʴ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʝʤʙʨʽʦʛʝʥʝʟʫ 

ʟ ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʧʝʯʽʥʢʠ. ʑʝ ʨʘʥʽʰʝ ʯʘʩʪʠʥʘ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʟ ʧʝʯʽʥʢʠ 

ʚʠʩʽʚʘʶʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽ ʦʨʛʘʥʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʜʝ ʜʘʶʪʴ ʧʦʯʘʪʦʢ 

ʚʝʣʠʯʝʟʥʠʤ ʧʦʧʫʣʷʮʽʷʤ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ʃʽʤʬʦʮʠʪʦʧʦʝʟ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ 

ʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʥʝʟʫ, ʨʦʟʨʽʟʥʷʶʪʴ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʠ. ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ ʥʘʟʠʚʘʶʪʴ ʛʝʪʝʨʦʛʝʥʥʫ ʛʨʫʧʫ ʢʣʽʪʠʥ, ʜʦʟʨʽʚʘʥʥʷ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ  ʪʠʤʫʩʽ ʪʘ ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʩʥʫʚʘʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʢʣʽʪʠʥʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ.  

ɺ-ʣʽʤʬʦʮʠʪʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ 

ʦʨʛʘʥʽʟʤʫ, ʦʩʢʽʣʴʢʠ ʩʠʥʪʝʟʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ (ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ); ʢʨʽʤ 
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ʪʦʛʦ, ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʝʷʢʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʙʝʨʫʯʠ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʫʯʘʩʪʴ ʫ ʨʝʘʢʮʽʷʭ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ.  

 

                                 ʊ-ʣʽʤʬʦʮʠʪʠ 
ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ʋ ʝʤʙʨʽʦʥʽʚ ʭʨʝʙʝʪʥʠʭ ʧʦʧʝʨʝʜʥʠʢʠ ʣʽʤʬʦʮʠʪʽʚ ʚʠʷʚʣʷʶʪʴʩʷ 

ʩʧʦʯʘʪʢʫ ʚ ʞʦʚʪʢʦʚʦʤʫ ʤʽʰʢʫ, ʘ ʧʽʩʣʷ ʡʦʛʦ ʘʪʨʦʬʽʾ - ʚ ʝʤʙʨʽʦʥʘʣʴʥʽʡ ʧʝʯʽʥʮʽ. 

ʋ ʧʦʩʪʝʤʙʨʽʦʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʧʦʧʝʨʝʜʥʠʢʠ ʣʽʤʬʦʮʠʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ - ʚ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʽ ʚ ʤʝʥʰʽʡ ʤʽʨʽ - ʚ ʩʝʣʝʟʽʥʮʽ. ɿ 

ʞʦʚʪʢʦʚʦʛʦ ʤʽʰʢʘ, ʧʝʯʽʥʢʠ ʽ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʦʧʝʨʝʜʥʠʢʠ ʢʣʽʪʠʥ 

ʤʽʛʨʫʶʪʴ ʚ ʪʠʤʫʩ, ʜʝ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʊ-ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ 

ʢʣʽʪʠʥʠ. ʋ ʪʠʤʫʩʽ ʩʪʚʦʨʶʻʪʴʩʷ ʦʩʦʙʣʠʚʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʪʠʤʽʯʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ʇʨʝ-ʊ-ʣʽʤʬʦʮʠʪʠ ʚ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʧʨʝʜʝʪʝʨʤʽʥʦʚʘʥʽ ʽ ʾʭ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʊ-ʢʣʽʪʠʥʠ ʤʦʞʝ ʙʫʪʠ ʽʥʜʫʢʦʚʘʥʝ ʨʽʟʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. 

ʉʫʪʴ ʮʠʭ ʟʤʽʥ ʧʦʣʷʛʘʻ ʚ ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʮʠʪʦʤʝʤʙʨʘʥʠ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʷʚʦʶ ʥʦʚʠʭ ʘʥʪʠʛʝʥʽʚ ʽ ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʧʝʮʠʬʽʯʥʦʾ 

ʩʠʛʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʦʧʝʨʝʜʥʠʢʠ ʪʠʤʦʮʠʪʽʚ ʩʧʦʯʘʪʢʫ ʤʽʛʨʫʶʪʴ ʫ ʩʫʙʢʘʧʩʫʣʷʨʥʫ ʟʦʥʫ 

ʪʠʤʫʩʘ, ʘ ʥʘʜʘʣʽ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʤʽʱʫʶʶʪʴʩʷ ʚ ʢʦʨʪʠʢʘʣʴʥʫ ʟʦʥʫ, ʜʝ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʥʝʟʨʽʣʽ ʢʦʨʪʠʢʘʣʴʥʽ (ʜʦ 90% ʢʣʽʪʠʥʠ ʪʠʤʫʩʘ) ʪʠʤʦʮʠʪʠ 

(ʬʝʨʤʝʥʪ ʪʝʨʤʽʥʘʣʴʥʫ ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʠʣʪʨʘʥʩʬʝʨʘʟʫ (ʊŭʊ) - ʩʧʝʮʠʬʽʯʥʠʡ 

ʤʘʨʢʝʨ ʢʦʨʪʠʢʘʣʴʥʠʭ ʪʠʤʦʮʠʪʽʚ) ʽ ʚ ʤʝʜʫʣʷʨʥʫ ʟʦʥʫ, ʜʝ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʟʨʽʣʽ ʤʝʜʫʣʷʨʥʽ ʪʠʤʦʮʠʪʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 10% ʢʣʽʪʠʥ ʪʠʤʫʩʘ. 

ɼʦʟʨʽʚʘʥʥʷ ʽ ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʠʤʦʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʛʦʨʤʦʥʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʝʧʽʪʝʣʽʻʤ ʪʠʤʫʩʘ: ʪʠʤʦʟʠʥʫ, ʪʠʤʦʧʦʝʪʠʥʫ, 

ʪʠʤʫʩʥʦʛʦ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʯʠʥʥʠʢʘ, ʪʠʤʦʩʪʠʤʫʣʽʥʫ ʪʘ ʩʠʨʦʚʘʪʢʦʚʦʛʦ 

ʪʠʤʫʩʥʦʛʦ ʯʠʥʥʠʢʘ. ɺʦʥʠ ʜʦʟʨʽʚʘʶʪʴ ʧʦ ʤʽʨʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʢʦʨʪʠʢʘʣʴʥʦʾ 

ʟʦʥʠ ʪʠʤʫʩʫ ʚ ʤʦʟʢʦʚʫ. 
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ʇʨʦʮʝʩ ʧʨʦʣʽʬʝʨʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʚ ʪʠʤʫʩʽ ʧʨʦʪʽʢʘʻ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʦ, ʘʣʝ 

ʥʝ ʚʩʽ ʢʣʽʪʠʥʠ ʤʽʛʨʫʶʪʴ ʟ ʚʠʣʦʯʢʦʚʦʾ ʟʘʣʦʟʠ ʫ ʚʠʛʣʷʜʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ: 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʪʘʤ ʞʝ ʛʠʥʝ. ɺʚʘʞʘʶʪʴ, ʱʦ ʧʨʠʯʠʥʦʶ ʾʭ ʟʘʛʠʙʝʣʽ ʩʣʫʞʠʪʴ 

ʧʨʠʻʜʥʘʥʥʷ ʘʥʪʠʛʝʥʫ ʜʦ ʘʥʪʠʛʝʥʩʧʝʮʠʬʽʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʮʠʭ ʢʣʽʪʠʥ. ɺ ʪʠʤʫʩʽ 

ʥʝʤʘʻ ʯʫʞʦʨʽʜʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʦʪ ʯʦʤʫ ʮʝʡ ʤʝʭʘʥʽʟʤ ʤʦʞʝ ʩʣʫʞʠʪʠ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʟʜʘʪʥʠʭ ʨʝʘʛʫʚʘʪʠ ʟ ʘʫʪʦʩʪʨʫʢʪʫʨʘʤʠ ʦʨʛʘʥʽʟʤʫ, 

ʪʦʙʪʦ ʟʘʭʠʱʘʪʠ ʡʦʛʦ ʚʽʜ ʘʫʪʦʽʤʤʫʥʥʠʭ ʨʝʘʢʮʽʡ. ɹʽʣʴʰ  ʥʽʞ 95 % ʪʠʤʦʮʠʪʽʚ 

ʟʥʠʱʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʧʦʟʠʪʠʚʥʦʾ ʪʘ ʥʝʛʘʪʠʚʥʦʾ ʢʣʦʥʘʣʴʥʦʾ ʩʝʣʝʢʮʽʾ. 

ʉʧʦʯʘʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʩʝʣʝʢʮʽʷ: ʚ ʢʦʨʪʠʢʘʣʴʥʽʡ ʟʦʥʽ ʪʠʤʫʩʫ 

ʚʽʜʙʠʨʘʶʪʴʩʷ ʪʠʤʦʮʠʪʠ, ʱʦ ʥʝʩʫʪʴ ʥʠʟʴʢʦʘʬʽʥʥʽ ʊ-ʢʣʽʪʠʥʥʽ ʨʝʮʝʧʪʦʨʠ ʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʢʦʨʪʠʢʘʣʴʥʠʭ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 

(ʟ ʾʭ ʄʅʉ ɯɯ, ʧʨʝʟʝʥʪʫʶʯʠʤʠ ʧʝʧʪʠʜʠ). ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʘ 

ʩʝʣʝʢʮʽʷ: ʚ ʤʝʜʫʣʷʨʥʽʡ ʟʦʥʽ ʪʠʤʫʩʫ ʪʠʪʤʦʮʠʪʠ, ʱʦ ʧʽʜʣʷʛʣʠ ʧʦʟʠʪʠʚʥʽʡ 

ʩʝʣʝʢʮʽʾ, ʟʥʠʱʫʶʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʝʢʩʧʨʝʩʽʾ ʥʠʤʠ ʊ-ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʫ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʘʬʽʥʥʽʩʪʶ ʜʦ ʚʣʘʩʥʠʭ ʘʥʪʠʛʝʥʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʩʦʢʦʘʬʽʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʊ-ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʪʠʤʦʮʠʪʽʚ ʟ 

ʧʦʚʝʨʭʥʝʚʠʤʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʄʅʉ ɯɯ ʪʘ ʧʝʧʪʠʜ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ 

(ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʪʘ ʤʝʜʫʣʷʨʥʠʭ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʠʤʫʩʫ).  

ʇʽʩʣʷ ʜʦʟʨʽʚʘʥʥʷ ʚ ʪʠʤʫʩʽ ʊ-ʣʽʤʬʦʮʠʪʠ ʟ ʧʦʪʦʢʦʤ ʢʨʦʚʽ ʧʦʩʪʫʧʘʶʪʴ ʚ 

ʣʽʤʬʦʾʜʥʽ ʦʨʛʘʥʠ ʽ ʟʘʩʝʣʷʶʪʴ ʪʠʤʫʩʟʘʣʝʞʥʽ ʟʦʥʠ ʚʪʦʨʠʥʥʠʭ ʣʽʤʬʦʾʜʥʠʭ 

ʦʨʛʘʥʽʚ ʪʘ ʙʘʨôʻʨʥʠʭ ʪʢʘʥʠʥ  ʜʝ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʪʨʠʚʘʣʠʡ ʯʘʩʫ ʽ ʜʝ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʦʩʪʘʥʥʽʡ ʝʪʘʧ ʾʭ ʘʥʪʠʛʝʥʝʟʘʣʝʞʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. 

ʉʧʝʮʠʬʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʘʥʪʠʛʝʥʦʤ ʩʣʫʞʠʪʴ ʧʦʯʘʪʢʦʤ ʧʨʦʮʝʩʫ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʟʨʽʣʽ ʽ ʪʨʠʚʘʣʦʞʠʚʫʯʽ ʢʣʽʪʢʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʫ 

ʯʘʩʪʠʥʫ ʨʝʮʠʨʢʫʣʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʧʝʨʝʜʥʠʢʠ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʟʘʩʝʣʷʶʪʴ ʪʠʤʫʩ, 

ʪʘʤ ʧʨʦʣʽʬʝʨʫʶʪʴ ʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʊ-ʣʽʤʬʦʮʠʪʠ, ʘ ʧʦʪʽʤ ʤʽʛʨʫʶʪʴ ʚ 

ʪʠʤʫʩʟʘʣʝʞʥʽ ʟʦʥʠ ʧʝʨʠʬʝʨʠʯʥʠʭ ʦʨʛʘʥʽʚ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʜʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʝʨʰʝʥʥʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚ ʟʨʽʣʽ ʫ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʫʙʧʦʧʫʣʷʮʽʾ ʊ-ʭʝʣʧʝʨʽʚ, ʊ-ʩʫʧʨʝʩʦʨʽʚ ʽ ʊ-

ʢʽʣʝʨʽʚ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. 

ʊ-ʢʣʽʪʠʥʠ ʧʘʤôʷʪʽ ʟʜʘʪʥʽ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʯʘʩʫ (ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ) 

ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʦʡ ʘʥʪʠʛʝʥ, ʟ ʷʢʠʤ ʚʦʥʠ ʢʦʥʪʘʢʪʫʚʘʣʠ. ʇʨʠ 

ʧʦʚʪʦʨʥʽʡ ʟʫʩʪʨʽʯʽ ʟ ʜʘʥʠʤ ʘʥʪʠʛʝʥʦʤ ʊ-ʢʣʽʪʠʥʠ ʧʘʤôʷʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʰʚʠʜʢʝ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʪʦʨʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, 

ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʪʠʤ ʩʘʤʠʤ ʨʦʟʤʥʦʞʝʥʥʶ ʽ ʧʦʰʠʨʝʥʥʶ ʘʥʪʠʛʝʥʫ ʚ ʦʨʛʘʥʽʟʤʽ. 

ɹʘʛʘʪʦ ʨʦʢʽʚ ʚ ʽʤʫʥʦʣʦʛʽʾ ʽʩʥʫʚʘʣʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʙʫʣʦ ʚʽʜʦʤʦ, ʱʦ ʊ-

ʣʽʤʬʦʮʠʪʠ ʤʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʨʝʮʝʧʪʦʨ ʜʣʷ ʘʥʪʠʛʝʥʫ, ʩʭʦʞʠʡ ʟ ʘʥʪʠʪʽʣʘʤʠ ʥʘ 

ɺ-ʣʽʤʬʦʮʠʪʘʭ, ʘʣʝ ʙʫʣʦ ʥʝʟʨʦʟʫʤʽʣʦ, ʥʘʩʢʽʣʴʢʠ ʽʜʝʥʪʠʯʥʽ ʮʽ ʤʦʣʝʢʫʣʠ. 

ʇʠʪʘʥʥʷ ʙʫʣʦ ʟʥʷʪʝ ʚ 1983-1984 ʨʨ., ʢʦʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ 

ʘʥʪʠʪʽʣ ʽ ʟʦʥʜʽʚ ɼʅʂ ʜʦʟʚʦʣʠʣʦ ʪʦʯʥʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʽ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʽ 

ʥʘ ʛʝʥʝʪʠʯʥʦʤʫ ʨʽʚʥʽ ʊ-ʢʣʽʪʠʥʥʠʡ ʨʝʮʝʧʪʦʨ (TCR - ʊ cell receptors)  ̒ 

ʫʥʽʢʘʣʴʥʠʤ. 

ʈʝʮʝʧʪʦʨ ʊ-ʣʽʤʬʦʮʠʪʘ ʤʘʻ ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʩʫʧʝʨʩʽʤʝʡʩʪʚʘ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʩʪʨʫʢʪʫʨʫ, ʘ ʩʘʤʝ ʧʦʣʽʧʝʧʪʠʜʥʽ ʣʘʥʮʶʛʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʜʦʤʝʥʽʚ, ʩʧʦʣʫʯʝʥʽ ʜʠʩʫʣʴʬʽʜʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ. ʄʦʣʝʢʫʣʘ ʨʝʮʝʧʪʦʨʘ ʤʘʻ 2 

ʦʩʥʦʚʥʽ ʣʘʥʮʶʛʠ ï Ŭ ʽ ɓ- (90% ʊ-ʣʽʤʬʦʮʠʪʽʚ ʢʨʦʚʽ), ʘʙʦ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï ɔ 

ʽ ŭ(1-10%), ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 2 ʜʦʤʝʥʽʚ ʢʦʞʥʘ . 

ʅʝʟʚʠʯʥʽʩʪʴ ʨʝʮʝʧʪʦʨʥʠʭ ʙʽʣʢʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʜʫʶʯʽ ʾʭ ʛʝʥʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʭʨʦʤʦʩʦʤʽ ʥʝ ʧʦʨʷʜ, ʘ ʯʝʨʝʟ ʜʝʷʢʽ ʧʨʦʤʽʞʢʠ ʽ ʜʣʷ ʧʦʻʜʥʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʨʽʟʘʥʥʷ ʣʝʞʘʯʠʭ ʤʽʞ ʥʠʤʠ ʩʝʛʤʝʥʪʽʚ ɼʅʂ, ʘ 

ʧʦʪʽʤ ʽ ʈʅʂ. ʎʝʡ ʧʨʦʮʝʩ, ʚʽʜʦʤʠʡ ʷʢ ʧʝʨʝʙʫʜʦʚʘ ʛʝʥʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʊ-ʣʽʤʬʦʮʠʪʘʭ, ʪʦʜʽ ʷʢ ʫ ʚʩʽʭ ʽʥʰʠʭ ʢʣʽʪʠʥʘʭ ʛʝʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʚ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʽ ʟʘʨʦʜʢʦʚʦʾ ʣʽʥʽʾ. ʇʝʨʝʙʫʜʦʚʘ ʛʝʥʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʊ-ʣʽʤʬʦʮʠʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʤʫ ʫʥʽʢʘʣʴʥʠʡ ʨʝʮʝʧʪʦʨ  ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ ʫʥʽʢʘʣʴʥʫ ʘʥʪʠʛʝʥʨʦʟʧʽʟʥʘʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. 

(TCR - T cell receptors) ð ʊ-ʢʣʽʪʠʥʥʠʡ ʨʝʮʝʧʪʦʨ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʜʥʦʛʦ -Ŭ - (ʄʄ 50 000 ɼʘ) ʽ ʦʜʥʦʛʦ ɓ - (ʄʄ 45 000 ɼʘ) ʣʘʥʮʶʛʽʚ, ʢʦʞʝʥ ʟ 



244 

 

ʷʢʠʭ ʤʘʻ ʟʦʚʥʽʰʥʽʡ (ʚʘʨʽʘʙʝʣʴʥʠʡ) ʪʘ ʚʥʫʪʨʽʰʥʽʡ (ʢʦʥʩʪʘʥʪʥʠʡ) ʜʦʤʝʥʠ, 

ʚʥʫʪʨʽʰʥʴʦʤʝʤʙʨʘʥʥʫ ʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ ʢʦʨʦʪʢʫ ʜʽʣʷʥʢʠ. ʅʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ 

ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ ʚ ʜʝʷʢʠʭ ʦʨʛʘʥʘʭ (ʢʠʰʝʯʥʠʢ, ʰʢʽʨʘ) ʊ-

ʣʽʤʬʦʮʠʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʨʝʮʝʧʪʦʨʠ ʟ ɔ- ʽ ŭ - ʣʘʥʮʶʛʘʤʠ ʪʘ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʽʥʰʽ ʘʥʪʠʛʝʥʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ Ŭ- ʽ ɓ- ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. ʉʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ TCR ʥʘ ʊ-ʣʽʤʬʦʮʠʪʽ ʩʢʣʘʜʘʻ ~ 5ʭ 10
4
. 

CD3 ð ʤʦʣʝʢʫʣʷʨʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 3 ʣʘʥʮʶʛʽʚ: ɔ - (ʄʄ 

25 000), ŭ - (ʄʄ 20 000) ʽ Ů - (ʄʄ 20 000), ʷʢʠʡ ʚʽʜʛʨʘʻ ʽʩʪʦʪʥʫ ʨʦʣʴ ʫ ʚʩʽʭ 

ʬʫʥʢʮʽʷʭ ʊ-ʢʣʽʪʠʥ. TCR, CD3 ʽ ʩʠʛʥʘʣʴʥʽ ʜʚʦʣʘʥʮʶʛʦʚʽ ʤʦʣʝʢʫʣʠ (zz ʽ zh) 

ʨʘʟʦʤ ʫʪʚʦʨʶʶʪʴ ʢʦʤʧʣʝʢʩ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʘʥʪʠʛʝʥʦʤ (ʄʅʉ + ʧʝʧʪʠʜ). 

ʎʷ ʚʟʘʻʤʦʜʽʷ ʚʝʜʝ ʜʦ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥʠ, ʧʨʠʥʘʡʤʥʽ, ʯʝʨʝʟ ʜʚʘ ʚʥʫʪʨʽʢʣʽʪʠʥʥʽ 

ʧʨʦʮʝʩʠ, ʱʦ ʟʘʣʫʯʘʶʪʴ ʪʠʨʦʟʠʥʢʽʥʘʟʫ ʽ ʬʦʩʬʦʣʽʧʘʟʫ ʉ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥʠ ʽ ʚʠʚʽʣʴʥʝʥʥʷ ʮʠʪʦʢʽʥʽʚ. 

CD4 ð ʦʜʥʦʣʘʥʮʶʛʦʚʘ ʧʦʚʝʨʭʥʝʚʘ ʤʦʣʝʢʫʣʘ (ʄʄ 60 000) ʊ-

ʭʝʣʧʝʨʘ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ II ʢʣʘʩʫ. 

CD8 ð ʧʦʚʝʨʭʥʝʚʘ ʤʦʣʝʢʫʣʘ ʙʽʣʴʰʦʩʪʽ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ɹʝʨʝ ʫʯʘʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ I ʢʣʘʩʫ. CD8 ʣʶʜʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

2 ʦʜʥʘʢʦʚʠʭ ʣʘʥʮʶʛʽʚ. ʇʽʜʢʨʝʩʣʶʶʯʠ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʟ TCR, ʤʦʣʝʢʫʣʘʤʠ CD4 ʽ 

CD8 ʥʘʟʠʚʘʶʪʴ ʢʦ-ʨʝʮʝʧʪʦʨʘʤʠ. 

CD2, CD28, LFA-1 ð ʪʨʠ ʟ ʙʘʛʘʪʴʦʭ ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ, ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴ ʢʦʥʪʘʢʪ ʊ-ʣʽʤʬʦʮʠʪʘ ʟ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ ʘʙʦ ɺ-

ʣʽʤʬʦʮʠʪʘʤʠ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʤʦʣʝʢʫʣʘ CD28, ʱʦ ʨʦʟʧʽʟʥʘʻ ʤʦʣʝʢʫʣʫ 

ɺ7 ʷʢ ʽʩʪʦʪʥʠʡ ʢʦ-ʩʪʠʤʫʣʷʪʦʨ ʊ-ʢʣʽʪʠʥʥʦʾ ʘʢʪʠʚʘʮʽʾ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʦ-ʩʪʠʤʫʣʷʮʽʾ ʊ-ʢʣʽʪʠʥʘ ʥʘʙʫʚʘʻ ʩʪʘʥʫ ʥʝʚʽʜʧʦʚʽʜʘʻʤʦʩʪʽ, ʷʢʠʡ 

ʤʘʻ ʟʥʘʯʝʥʥʷ ʧʨʠ ʨʦʟʚʠʪʢʫ ʘʫʪʦʨʝʘʢʪʠʚʥʦʩʪʽ . 

       ʅʘ ʧʦʚʝʨʭʥʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽʩʥʫʶʪʴ ʦʩʦʙʣʠʚʽ ʤʦʣʝʢʫʣʠ, ʷʢʽ ʩʣʫʞʘʪʴ ʾʭ 

ʤʘʨʢʝʨʘʤʠ.(ʪʘʙʣ. 1). 
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ʊʘʙʣ.7.2.1. ʅʘʡʚʘʞʣʠʚʽʰʽ ʤʦʣʝʢʫʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʽʣʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʄʦʣʝʢʫʣʠ ɰʭ ʣʽʛʘʥʜʠ ʌʫʥʢʮʽʾ 

TCR (a/b) ɸʥʪʠʛʝʥʥʠʡ ʝʧʽʪʦʧ + 

MHC 

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʽ 

ʟʚôʷʟʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ 

CD3 (a,b)  ɸʩʦʮʽʡʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ 

ʪʨʘʥʩʜʫʢʮʽʾ ʩʠʛʥʘʣʫ 

LFA-2 (CD2) LFA-3 (CD58) ɸʜʛʝʟʽʷ, ʘʢʪʠʚʘʮʽʷ, 

ʨʝʮʝʧʪʦʨ ʝʨʠʪʨʦʮʠʪʽʚ 

ʙʘʨʘʥʘ 

CD4 ʘʙʦ CD8 MHC I ʘʙʦ II ʢʣ. ʂʦʨʝʮʝʧʪʦʨ: ʟʚôʷʟʫʻ 

MHC-ʤʦʣʝʢʫʣʠ 

CD5 CD72 ʥʘ ɺ-ʢʣʽʪʠʥʘʭ ʉʢʝʚʝʥʜʞʝʨ - ʨʝʮʝʧʪʦʨ, 

ʘʢʪʠʚʘʮʽʷ ʧʨʦʜʫʢʮʽʾ IL-2 

ʪʘ  ʝʢʩʧʨʝʩʽʾ IL-2R 

LFA-1 (CD11a/CD18) ICAM-1 (CD54) ɸʜʛʝʟʽʷ, ʘʢʪʠʚʘʮʽʷ 

CD28 

CTLA-4 

B7.1 (CD80) 

B7.2 (CD86) 

ɸʜʛʝʟʽʷ, ʘʢʪʠʚʘʮʽʷ 

ʧʨʦʜʫʢʮʽʾ IL-2 ʽ  

ʝʢʩʧʨʝʩʽʾ IL-2R 

CD40L CD40 ʥʘ ɺ-ʢʣʽʪʠʥʘʭ ɸʢʪʠʚʘʮʽʷ, ʽʥʜʫʢʮʽʷ 

ʧʝʨʝʢʣʶʯʝʥʥʷ ʩʠʥʪʝʟʫ Ig 

ʥʘ ʽʥʰʠʡ ʽʟʦʪʠʧ ɺ-

ʢʣʽʪʠʥʘʤʠ 

CD45R A, B  ʕʢʩʧʨʝʩʦʚʘʥʠʡ ʥʘ 

ʥʘʾʚʥʠʭ ʊ-ʢʣʽʪʠʥʘʭ 

CD45RO CD22 ʥʘ ɺ-ʢʣʽʪʠʥʘʭ ʕʢʩʧʨʝʩʦʚʘʥʠʡ ʥʘ 

ʘʢʪʠʚʦʚʘʥʠʭ ʊ-ʢʣʽʪʠʥʘʭ 

ʽ ʊ-ʢʣʽʪʠʥʘʭ ʧʘʤ'ʷʪʽ 

CD44 CD58 ʍʦʤ̔ʥʛ-ʨʝʮʝʧʪʦʨ ʚ 

ʣʽʤʬʦʚʫʟʣʘʭ 

CD69 ? ɸʢʪʠʚʘʮʽʷ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ 

ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ 

ʯʝʨʝʟ Ca
2+ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ 

ʤʝʭʘʥʽʟʤ 

L-ʩʝʣʝʢʪʠʥ (CD62L)  ʍʦʤʽʥʛ ʨʝʮʝʧʪʦʨ 

 

ʊ-ʣʽʤʬʦʮʠʪʠ - ʮʝ ʩʢʣʘʜʥʘ ʟʘ ʩʢʣʘʜʦʤ ʛʨʫʧʘ ʢʣʽʪʠʥ, ʷʢʘ ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʧʦʣʽʧʦʪʝʥʪʥʦʾ ʩʪʦʚʙʫʨʦʚʦʾ ʢʣʽʪʠʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʘ ʜʦʟʨʽʚʘʻ ʽ 

ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʚ ʪʠʤʫʩʽ ʟ ʧʦʧʝʨʝʜʥʠʢʽʚ. ʅʘ ʯʘʩʪʢʫ ʮʠʭ ʢʣʽʪʠʥ ʧʨʠʧʘʜʘʻ 
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ʙʣʠʟʴʢʦ 75 % ʚʩʽʻʾ ʣʽʤʬʦʾʜʥʦʾ ʧʦʧʫʣʷʮʽʾ. ɿʘʛʘʣʴʥʠʤ ʤʘʨʢʝʨʦʤ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʻ 

CD3, ʘ ʪʘʢʦʞ ʨʝʮʝʧʪʦʨ ʜʦ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʙʫʜʦʚʠ ʊ-

ʢʣʽʪʠʥʥʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ TCR-ʨʝʮʝʧʪʦʨʘ (Ŭ, ɓ- ʘʙʦ ɔ-ŭ-), ʘ ʪʘʢʦʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʦʧʫʣʷʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʨʦʟʜʽʣʷʶʪʴ ʥʘ 

ʦʢʨʝʤʽ ʛʨʫʧʠ (ʩʫʙʧʦʧʫʣʷʮʽʾ). 

ʇʨʦʬʝʩʽʡʥʦ ʊ-ʣʽʤʬʦʮʠʪʠ ʪʘʢʦʞ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʩʫʙʧʦʧʫʣʷʮʽʾ: 

ʽʤʤʫʥʦʨʝʛʫʣʷʪʦʨʠ ʪʘ ʝʬʝʢʪʦʨʠ. ʈʝʛʫʣʷʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ (ʱʦ ʚ 

ʦʩʥʦʚʥʦʤʫ ʘʢʪʠʚʫʻ) ʚʠʢʦʥʫʶʪʴ ʊ-ʭʝʣʧʝʨʠ. ʊ-ʩʫʧʨʝʩʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ (ʩʫʧʨʝʩʽʷ). ɽʬʝʢʪʦʨʥʫ ʬʫʥʢʮʽʶ 

ʟʜʽʡʩʥʶʶʪʴ ʮʠʪʦʪʦʢʩʠʯʥʽ ʣʽʤʬʦʮʠʪʠ. 

ʋ ʦʨʛʘʥʽʟʤʽ ʊ-ʣʽʤʬʦʮʠʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʣʽʪʠʥʥʽ ʬʦʨʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

(ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ, ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʡ ʽʤʫʥʽʪʝʪ, 

ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʽʤʫʥʽʪʝʪ ʽ ʪ. ʜ.), ʚʠʟʥʘʯʘʶʪʴ ʩʠʣʫ ʽ ʪʨʠʚʘʣʽʩʪʴ ʽʤʫʥʥʦʾ 

ʨʝʘʢʮʽʾ. ɰʭ ʜʦʟʨʽʚʘʥʥʷʤ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʽ ʘʢʪʠʚʥʽʩʪʶ ʫʧʨʘʚʣʷʶʪʴ 

ʮʠʪʦʢʽʥʠ. 

 

ʊ-ʭʝʣʧʝʨʠ (ʊʭ) - CD4
+
 (ʘʙʦ ʊ-ʽʥʜʫʢʪʦʨʠ) - ʩʫʙʧʦʧʫʣʷʮʽʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 

ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ. ʅʘ ʯʘʩʪʢʫ ʮʠʭ ʢʣʽʪʠʥ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 

55% ʚʩʽʻʾ ʧʦʧʫʣʷʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʅʘ ʾʭ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʦʣʝʢʫʣʠ CD4, ʘ ʪʘʢʦʞ Ŭ-, ɓ -TCR ʜʦ ʘʥʪʠʛʝʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʄʅʉ ɯɯ ʢʣʘʩʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʠʬʽʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʊ-ʭʝʣʧʝʨ 

ʘʥʘʣʽʟʫʻ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʡʦʤʫ ɸʇʂ. 

ʈʝʮʝʧʮʽʷ ʘʥʪʠʛʝʥʘ ʊ-ʭʝʣʧʝʨʦʤ, ʪʦʙʪʦ ʘʥʘʣʽʟ ʡʦʛʦ ʯʫʞʝʨʽʜʥʦʩʪʽ- ʮʝ 

ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ, ʡʦʤʫ ʩʧʨʠʷʻ ʙʝʟʣʽʯ ʯʠʥʥʠʢʽʚ: 

Å ʄʦʣʝʢʫʣʘ CD3 ʫ ʢʦʤʧʣʝʢʩʽ ʟ TCR; 

Å ʢʦ-ʨʝʮʝʧʪʦʨʥʽ    ʤʦʣʝʢʫʣʠ    CD4,    ʱʦ ʤʘʶʪʴ    ʩʧʦʨʽʜʥʝʥʽʩʪʴ    ʜʦ    

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʄʅʉ II ʢʣʘʩʫ; 

Å ʤʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ, ʱʦ ʩʪʘʙʽʣʽʟʫʶʪʴ ʤʽʞʢʣʽʪʠʥʥʠʡ ʢʦʥʪʘʢʪ; 

Å ʨʝʮʝʧʪʦʨʠ,   ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ   ʟ   ʢʦ-ʩʪʠʤʫʣʶʶʯʠʤʠ    ʯʠʥʥʠʢʘʤʠ   
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ɸʇʂ (CD28, CD40L). 

       ʇʨʦʜʫʢʪʠʚʥʘ ʨʝʮʝʧʮʽʷ ʩʪʠʤʫʣʶʻ ʊ-ʭʝʣʧʝʨ ʜʦ ʚʠʨʦʙʣʝʥʥʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʮʠʪʦʢʽʥʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʥ ʫʧʨʘʚʣʷʻ ʙʽʦʣʦʛʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʢʣʽʪʠʥ, ʟʘʣʫʯʝʥʠʭ ʚ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʊ-ʭʝʣʧʝʨʽʚ. ɸʢʪʠʚʦʚʘʥʠʡ CD4
+ 

T-ʣʽʤʬʦʮʠʪ (Tʭ0) ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʚ ʦʜʥʦʛʦ ʟ ʩʚʦʾʭ ʧʦʧʝʨʝʜʥʠʢʽʚ: ʊʭ1 

ʘʙʦʊʭ2. ʎʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ, ʡʦʛʦ ʥʘʧʨʷʤ ʚʠʟʥʘʯʘʶʪʴ 

ʮʠʪʦʢʠʥʦʚʽ ʩʪʠʤʫʣʠ. Tʭ1 ʘʙʦ Tʭ2 - ʭʝʣʧʝʨʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ - ʧʦ ʩʧʝʢʪʨʫ ʧʨʦʜʫʢʦʚʘʥʠʭ ʮʠʪʦʢʽʥʽʚ. 

Tʭ1 ï ʧʨʦʜʫʢʫʻ IL-2, IL  -3, IFN-ɔ, TNF ʪʘ ̔ʥ. ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʷʢʽ 

ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʘʢʪʠʚʫʶʪʴ 

ʤʘʢʨʦʬʘʛʠ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ ʪʘ ʽʤʫʥʥʦʛʦ ʟʘʧʘʣʝʥʥʷ.  

Tʭ2 - ʧʨʦʜʫʢʫʻ IL -4, IL  -5, IL  -6, IL  -9, IL  -10, IL  -13 ʽ ʽʥ. ʧʨʦʪʠʟʘʧʘʣʴʥʽ 

ʮʠʪʦʢʽʥʠ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʘ 

ʪʘʢʦʞ ʩʠʥʪʝʟ ʘʥʪʠʪʽʣ (ʦʩʦʙʣʠʚʦ ʢʣʘʩʫ IgE) ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʛʫʤʦʨʘʣʴʥʫ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ, ʘ ʪʘʢʦʞ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʥʝʛʘʡʥʦʛʦ ʪʠʧʫ. ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʙʽʢ 

ʊʭ2-ʪʠʧʫ ʧʦʪʝʥʮʽʶʶʪʴ ɔ- ŭ- ʊ-ʢʣʽʪʠʥʠ, ʙʘʟʦʬʽʣʠ, ʦʧʘʩʠʩʪʽ ʢʣʽʪʠʥʠ ʪʘ 

ʝʦʟʠʥʦʬʽʣʠ, ʱʦ ʩʠʥʪʝʟʫʶʪʴ IL -4 ̔  IL  -13. 

ʋ ʦʨʛʘʥʽʟʤʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʙʘʣʘʥʩ Tʭ1 / ʊʭ2. ɺʽʥ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʘʜʝʢʚʘʪʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʉʘʤʽ ʢʣʽʪʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʭ, ʚʦʥʠ ʛʘʣʴʤʫʶʪʴ ʢʣʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʦʜʠʥ 

ʦʜʥʦʛʦ. ʎʠʪʦʢʽʥʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ Tʭ1, ʧʨʠʛʥʽʯʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ Tʭ2, ʽ ʥʘʚʧʘʢʠ. 

ʊʭ3 ï ʩʝʢʨʝʪʫʶʪʴ TGFɓ. ʎʷ ʩʫʙʧʦʧʫʣʷʮʽʷ ʢʣʽʪʠʥ ʻ ʩʫʧ ʨʝʩʦʨʘʤʠ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. 

ʊ-ʩʫʧʨʝʩʦʨʠ - CD4
+
25

+
; CD8

+
HLA-DR

+
   ï  ʩʫʙʧʦʧʫʣʷʮʽʷ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʟʜʘʪʥʠʭ ʽʥʜʫʢʫʚʘʪʠ ʩʫʧʨʝʩʽʶ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʘʢʪʠʚʘʮʽʶ ʽʥʰʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʦʧʦʩʝʨʝʜʢʦʚʫʶʯʠ 

ʜʦʤʽʥʘʥʪʥʫ ʽʤʫʥʦʣʦʛʽʯʥʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʷʢ ʢʦʨʠʩʥʘ 
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(ʟʘʧʦʙʽʛʘʥʥʷ ʘʫʪʦʽʤʤʫʥʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ), ʪʘʢ ʽ ʰʢʽʜʣʠʚʘ 

(ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ) ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ʊ-ʩʫʧʨʝʩʦʨʠ 

ʨʝʛʫʣʶʶʪʴ ʩʘʤʽ ʨʽʟʥʽ ʬʦʨʤʠ ʛʫʤʦʨʘʣʴʥʦʾ ʽ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʚʢʣʶʯʘʶʯʠ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ, ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʽ ʧʨʦʣʽʬʝʨʘʮʽʶ ʘʥʪʠʛʝʥʩʧʝʮʠʬʽʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ. 

ʂʣʽʪʠʥʠ ʛʝʥʝʪʠʯʥʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʽ ʜʣʷ ʩʫʧʨʝʩʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠ ʛʝʥʽʚ ʄʅʉ ʢʣʘʩʫ II (CD4) ʽ ʄʅʉ ʢʣʘʩʫ I (CD8). 

ɺ ʜʘʥʠʡ ʯʘʩ ʦʧʠʩʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʫʧʨʝʩʦʨʥʠʭ ʊ-ʢʣʽʪʦʢ, ʱʦ ʤʘʶʪʴ 

ʚʽʜʤʽʥʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

Å Tʩl (CD4
+
) - ʢʣʽʪʢʠ ʽʥʜʫʢʪʦʨʠ ʊ-ʣʠʤʬʦʮʠʪʽʚ/ʩʫʧʨʝʩʦʨʽʚ, ʩʘʤʦʩʪʽʡʥʦ 

ʥʝ ʧʨʦʷʚʣʷʶʪʴ ʩʫʧʨʝʩʠʚʥʳʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɸʥʪʽʛʝʥʩʧʝʮʠʬʽʯʥʠʡ ʬʘʢʪʦʨ 

TʩFl, ʷʢʠʡ ʚʦʥʠ 

ʚʠʜʽʣʷʶʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ Ŭ-TCR ʘʙʦ ɓ-TCR ʣʘʥʮʶʛʽʚ ʤʦʞʝ ʽʥʜʫʢʫʚʘʪʠ 

ʧʦʷʚʫ Tʩ2-ʣʽʤʬʦʮʠʪʽʚ; 

Å Tʩ2 (CD4
+ 
ʘʙʦ CD8

+
) - ʩʫʧʨʝʩʦʨʥʽ ʵʬʝʢʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ ʟʚ'ʷʟʫʶʪʴ 

ʘʥʪʠʛʝʥ ʪʘ ʩʝʢʨʝʪʫʶʪʴ ʬʘʢʪʦʨʠ, ʱʦ ʽʥʘʢʪʠʚʫʶʪʴ ʊ-ʭʝʣʧʝʨʠ; 

Å Tʩ3 ï ʮʝ ʘʥʪʠʛʝʥʟʚʷʟʫʶʯʠʡ, ʥʝʩʫʯʠʡ ʽʜʽʦʪʠʧ ʝʬʝʢʪʦʨʥʳʡ 

ʊ-ʩʫʧʨʝʩʦʨ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʫʧʨʝʩʽʶ ʨʝʘʢʮʽʡ ɻʉʊ; 

Å ʊ-ʩʫʧʨʝʩʦʨ   (CD4
+
CD25

+
)  ʱʦ ʨʦʟʧʽʟʥʘʶʪʴ ʤʦʣʝʢʫʣʠ   (ʧʨʦʜʫʢʪʫ)   

ʄʅʉ  ɯ ʪʘ ʝʢʩʧʨʝʩʫʶʪʴ      ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ  FOXP-3.   ʆʩʥʦʚʥʠʤ   

ʟʥʘʨʷʜʜʷʤ   ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ CD4
+
CD25

+ 
ʚʚʘʞʘʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ 

ʽʤʫʥʦʩʫʧʨʝʩʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ IL -10 ʽ TGF-ɓ. 

Å ʊ-ʩʫʧʨʝʩʦʨʠ, ʱʦ ʨʦʟʧʽʟʥʘʶʪʴ ʤʦʣʝʢʫʣʠ   (ʧʨʦʜʫʢʪʫ)   ʄʅʉ  II ʢʣʘʩʫ ʪʘ 

ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʾ  ʢʣʽʪʠʥ  ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ  ʘʥʪʠʛʝʥ  ʘʙʦ  

ʩʫʧʨʝʩʫʶʯʠʡ   ʩʝʢʨʝʮʽʶ   ʘʥʪʠʪʽʣ ʘʥʪʠʛʝʥʟʚʷʫʶʯʠʤʠ ɺ-ʢʣ̔ʪʠʥʘʤʠ; 

Å ʊ-ʩʫʧʨʝʩʦʨʠ,   ʱʦ ʨʦʟʧʽʟʥʘʶʪʴ   ʽʜʽʦʪʠʧ   ʽ   ʱʦ ʟʚ'ʷʟʫʶʪʴʩʷ   ʟ   ʥʠʤ   

ʯʠʤ ʽ  ʩʫʧʨʝʩʫʶʪʴ ʩʝʢʨʝʮʽʶ ʘʥʪʠʪʽʣ ɺ-ʢʣʽʪʠʥʘʤʠ, ʱʦ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʘʥʪʠʛʝʥʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ; 

Å ʂʦʥʪʨʩʫʧʨʝʩʦʨʥʽ   ʊ-ʢʣʽʪʠʥʠ.   ɺʦʥʠ   ʟʘʧʦʙʽʛʘʶʪʴ   ʽʥʘʢʪʠʚʘʮʽʾ   ʊ-
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ʭʝʣʧʝʨʽʚ ʩʫʧʨʝʩʦʨʥʠʤʠ  ʝʬʝʢʪʦʨʥʠʤʠ  ʊ-ʢʣʽʪʠʥʘʤʠ.  ʇʨʦ  ʮʽ  ʢʣʽʪʠʥʠ  ʚʽʜʦʤʦ  

ʥʝʙʘʛʘʪʦ:  ʚʦʥʠ ʩʧʝʮʠʬʽʯʥʽ    ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ    ʘʥʪʠʛʝʥʫ    ʽ    ʚʽʜʽʛʨʘʶʪʴ    

ʚʘʞʣʠʚʫ    ʨʦʣʴ    ʚ    ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʘʤ'ʷʪʽ ʧʨʠ ʘʢʪʠʚʥʽʡ ʩʫʧʨʝʩʽʾ. 

ɺ ʮʽʣʦʤʫ, ʥʘʩʴʦʛʦʜʥʽ ʚʠʜʽʣʷʶʪʴ ʚʞʝ ʙʽʣʴʰʝ 10 ʪʠʧʽʚ ʊ-ʢʣʽʪʠʥ, ʘ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʥʘʣʝʞʠʪʴ ʚʠʷʚʠʪʠ ʱʝ ʙʽʣʴʰʫ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ. ʇʨʦʪʝ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʫ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʊ-ʢʣʽʪʠʥ ʘʥʪʠʛʝʥ 

ʨʦʟʧʽʟʥʘʶʪʴ ʨʽʟʥʽ ʨʝʮʝʧʪʦʨʥʽ ʤʦʣʝʢʫʣʠ. 

 

         ʊ-ʮʠʪʦʪʦʢʩʠʯʥʽ ï  CD8
+
28

+ (
ʎʊʃ) ï  ʩʫʙʧʦʧʫʣʷʮʽʷ ʊ-

ʣʽʤʬʦʮʠʪʽʚ-ʝʬʝʢʪʦʨʽʚ. ʅʘ ʾʭ ʯʘʩʪʢʫ ʜʦʚʦʜʠʪʴʩʷ ~ 25 % ʚʩʽʻʾ ʧʦʧʫʣʷʮʽʾ ʊ-

ʣʽʤʬʦʮʠʪʽʚ. ʅʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʎʊʃ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʣʝʢʫʣʘ   

CD8, ʘ ʪʘʢʦʞ Ŭ-ɓ-  TCR ʜʦ ʘʥʪʠʛʝʥʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʄʅʉ I ʢʣʘʩʫ. ʋ ʨʝʮʝʧʮʽʾ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʤʦʣʝʢʫʣʘ CD3, ʫ ʢʦʤʧʣʝʢʩʽ ʟ TCR, ʽ ʢʦ-ʨʝʮʝʧʪʦʨʥʠʤʠ 

ʤʦʣʝʢʫʣʘʤʠ CD8, ʪʨʦʧʥʽ ʜʦ ʄʅʉ I ʢʣʘʩʫ. ʎʊʃ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ 

ʧʦʧʝʨʝʜʥʠʢʽʚ, ʷʢʽ ʘʢʪʠʚʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʘʥʪʠʛʝʥʫ ʽ ʤʦʣʝʢʫʣ MHC-I 

ʢʣʘʩʫ, ʧʨʦʣʽʬʝʨʫʶʪʴ ʽ ʜʦʟʨʽʚʘʶʪʴ ʧʽʜ ʜʽʻʶ IL -2, ʘ ʪʘʢʦʞ ʬʘʢʪʦʨʘʤʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʊ-ʭʝʣʧʝʨʘʤʠ. 

ʎʊʃ ʘʥʘʣʽʟʫʶʪʴ ʢʣʽʪʠʥʠ ʚʣʘʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʫ ʧʦʰʫʢʘʭ ʟʤʽʥʝʥʦʾ, 

ʪʦʙʪʦ ʚʽʜʤʽʥʥʦʾ ʚʽʜ ʚʣʘʩʥʦʾ, ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʣʝʢʩʫ ʘʥʪʠʛʝʥ - ʄʅʉ ɯ ʢʣʘʩʫ. 

ʂʣʽʪʠʥʠ, ʤʫʪʘʥʪʽʚ, ʢʣʽʪʠʥʠ ʫʨʘʞʝʥʽ ʚʽʨʫʩʦʤ, ʘ ʪʘʢʦʞ ʢʣʽʪʠʥʠ ʘʣʦʛʝʥʥʦʛʦ 

ʪʨʘʥʩʧʣʘʥʪʘʪʫ ʥʝʩʫʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʪʘʢʽ ʦʟʥʘʢʠ ʛʝʥʝʪʠʯʥʦʾ ʯʫʞʝʨʽʜʥʦʩʪʽ ʽ 

ʪʦʤʫ ʚʦʥʠ ʻ ʤʽʰʝʥʥʶ ʜʣʷ ʎʊʃ. 

ʎʊʃ ʫʩʫʚʘʶʪʴ ʤʽʰʝʥʽ ʢʣʽʪʠʥ ʰʣʷʭʦʤ ʘʥʪʠʪʽʣʦ ʥʝʟʘʣʝʞʥʦʾ 

ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ, ʜʣʷ ʯʦʛʦ ʩʠʥʪʝʟʫʶʪʴ ʨʷʜ 

ʪʦʢʩʠʯʥʠʭ ʩʫʙʩʪʘʥʮʽʡ: ʙʽʣʦʢ - ʧʝʨʬʦʨʠʥ (ʦʩʤʦʪʠʯʥʠʡ ʣʽʟʠʩ (ʥʝʢʨʦʟ)), 

ʩʝʨʠʥʦʚʽ ʧʨʦʪʝʘʟʠ - ʛʨʘʥʟʠʤʠ (ʬʝʨʤʝʥʪʘʪʠʚʥʠʡ ʘʧʦʧʪʦʟ) ʽ ʬʝʨʤʝʥʪ - 

ʛʨʘʥʫʣʽʟʠʥ (ʘʧʦʧʪʦʟ, ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ). 

ʎʊʃ ʚʦʣʦʜʽʶʪʴ ʚʝʣʠʯʝʟʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʟʘ ʢʦʨʦʪʢʠʡ 

ʪʝʨʤʽʥ ʚʦʥʠ ʤʦʞʫʪʴ ʟʥʠʱʠʪʠ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʤʽʰʝʥʝʡ ʢʣʽʪʠʥ, ʚʠʪʨʘʯʘʶʯʠ ʥʘ 
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ʢʦʞʥʫ ~ 5 ʭʚʠʣʠʥ. ɽʬʝʢʪʦʨʥʫ ʬʫʥʢʮʽʶ ʎʊʃ ʩʪʠʤʫʣʶʶʪʴ Tʭ1 -ʭʝʣʧʝʨʠ, ʭʦʯʘ 

ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʾʭ ʜʦʧʦʤʦʛʘ ʥʝ ʧʦʪʨʽʙʥʘ. 

ʎʊʃ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʘʥʪʠʪʝʣʦʥʝʟʘʣʝʞʥʫ ʢʣʽʪʠʥʥʦ-

ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ, ʬʦʨʤʫʚʘʥʥʷ ʊ-ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʧʘʤ'ʷʪʽ ʽ ɻʉʊ. ɸʢʪʠʚʦʚʘʥʽ ʎʊʃ ʩʠʥʪʝʟʫʶʪʴ IFN-ɔ, TNF, ʘ ʪʘʢʦʞ IL -4 ʽ IL -5, 

ʩʪʠʤʫʣʶʶʪʴ ʤʘʢʨʦʬʘʛʠ ʪʘ ʧʦʪʝʥʮʽʶʶʪʴ ʽʤʫʥʥʝ ʟʘʧʘʣʝʥʥʷ. 

ʊ-ʭʝʣʧʝʨʠ 1 ʪʠʧʫ (CD4+ ) ʪʘ ʮʠʪʦʪʦʢʩʠʯʥʽ ʊ-ʣʽʤʬʦʮʠʪʠ (CD8+)   

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʣʽʪʠʥʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ. ɸʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʽ ʢʣʽʪʠʥʠ ʧʽʩʣʷ 

ʧʨʦʮʝʩʠʥʛʫ ʧʦʛʣʠʥʝʥʦʛʦ ʘʥʪʠʛʝʥʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʎʊʃ ʯʫʞʝʨʽʜʥʽ (ʤʽʢʨʦʙʥʽ) 

ʧʝʧʪʠʜʠ ʚ ʢʦʤʧʣʝʢʩ  ̔ ʟ ʄʅʉ I ʢʣʘʩʫ. ʎʊʃ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ï TCR 

ʪʘ ʢʦʨʝʮʝʧʪʦʨʘ CD8 ʨʦʟʧʽʟʥʘʶʪʴ  ʤʽʢʨʦʙʥʠʡ ʧʝʧʪʠʜ ʪʘ ʄʅʉ I ʢʣʘʩʫ. ʎʷ 

ʚʟʘʻʤʦʜʽʷ ʩʪʘʙʽʣʽʟʫʻ CD40L ʊ-ʣʽʤʬʦʮʠʪʘ ʪʘ CD40 ɸʇʂ.ʆʩʥʦʚʥʠʤ ʮʠʪʦʢʽʥʦʤ 

ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʻ IL-12, ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʨʽʩʪ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ CD4 

ʊʭ0 (ʫ ʙʽʢ ʊʭ1), CD8+ ʎʊʃ ʪʘ ʅʂ, ʘ ʪʘʢʦʞ ʽʥʜʫʢʫʻ ʧʨʦʜʫʢʮʠʶ IFN-ɔ ʊ-

ʣ̔ʤʬʦʮʠʪʘʤʠ ʽ ʅʂ, ʧʨʠʛʥʽʯʫʻ ʘʧʦʧʪʦʟ ʊʭ1. ʇ̔ʜ ʜʽʻʶ IL-2 ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʣʬ̔ʝʨʘʮʽ̫ ʎʊʃ. ʎʊʃ ʚʧʽʟʥʘʶʪʴ ʢʣ̔ʪʠʥʠ ʤ̔ʰʝʥ̔, ʱʦ ̔ʥʬ̔ʢʦʚʘʥʽ, ʥʘʧʨʠʢʣʘʜ 

ʚ̔ʨʫʩʘʤʠ: ʥʘ ʢʣʪ̔ʠʥʘʭ-ʤ̔ʰʝʥʷʭ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʤ̔ʢʨʦʙʥ ̔ʧʝʧʪʠʜʠ ʚ ʢʦʤʧʣʝʢʩ ̔ʟ 

ʄʅʉ I ʢʣʘʩʫ, ɦ ʦ ʨʦʟʧʽʟʥʘʶʪʴʩʷ TCR ʪʘ ʢʦʨʝʮʝʧʪʦʨʦʤ ʉD8+ ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʊ-

ʣ̔ʤʬʦʮʠʪʘ. ɸʢʪʠʚʦʚʘʥʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʎʊʃ ʚʠʢʣʠʢʘʶʪʴ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ-

ʤʽʰʝʥʝʡ ʟ ʫʯʘʩʪʶ ʧʝʨʬʦʨʠʥʫ, ʛʨʘʥʟʠʤʽʚ, ʛʨʘʥʫʣʽʟʠʥʽʚ, Fas-ʨʝʮʝʧʪʦʨʽʚ ʽ TNF. 

 

 

 

                                                  ɺ-ʣʽʤʬʦʮʠʪʠ  

ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʯʝʨʚʦʥʦʤʫ ʢʽʩʪʢʦʚʦʤʫ 

ʤʦʟʢʫ (ʘʙʦ ʫ ʙʫʨʩʽ  ʌʘʙʨʠʮʽʻʚʦʾ ʩʫʤʢʠ ʚ ʢʣʦʘʮʽ ʧʪʘʭʽʚ), ʜʝ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ 

ʧʽʜ ʚʧʣʠʚ ʩʪʨʦʤʘʣʴʥʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ, 

ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʮʠʪʦʢʽʥʽʚ. ɼʦʟʨʽʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʚʽ ʬʘʟʠ: 

ʘʥʪʠʛʝʥʥʝʟʘʣʝʞʥʝ ʪʘ ʘʥʪʠʛʝʥʟʘʣʝʞʥʝ. ʇʝʨʰʘ ʬʘʟʘ ʘʥʪʠʛʝʥʥʝʟʘʣʝʞʥʦʛʦ 

ʜʦʟʨʽʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʩʪʘʜʽʾ ʧʨʦ-ɺ-ʢʣʽʪʠʥ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʛʝʥʠ 
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ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʝʧʝʨʝʙʫʜʦʚʘʥʽʡ ʬʦʨʤʽ (ʚ çʟʘʨʦʜʢʦʚʽʡ 

ʢʦʥʬʽʛʫʨʘʮʽʾè), ʘʣʝ ʚʞʝ ʝʢʩʧʨʝʩʦʚʘʥʽ ʛʝʥʠ RAG-1, RAG-2 ʪʘ TdT, ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥ ʟ'ʷʚʣʷʶʪʴʩʷ  ʥʝʚʘʨʽʘʙʝʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ɺ-ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ (BCR) 

ð ʜʠʤʝʨʠ IgŬ ʠ Igɓ (CD79a ʪʘ b) ʪʘ CD19 ð ʩʘʤʽ ʨʘʥʥʽ ʧʘʥ-ɺ-ʢʣʽʪʠʥʥʽ (ʪʦʙʪʦ 

ʧʨʠʩʫʪʥʽ ʥʘ ʚʩʽʭ ɺ-ʢʣ̔ʪʠʥʘʭ) ʤʘʨʢʝʨʠ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʨʦʩʪʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʩʣʫʞʘʪʴ ʬʘʢʪʦʨ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʪʘ IL-7. ʅʘ ʝʪʘʧʽ ʧʨʝ-ɺ-ɯ (ʚʝʣʠʢʠʭ npe B) 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʣʠʞʝʥʥʷ ʩʝʛʤʝʥʪʽʚ D ʪʘ J V-ʛʝʥʽʚ ʅ-ʣʘʥʮʶʛʽʚ, ʪʦʙʪʦ 

ʨʝʘʣʽʟʫʻʪʩʷ ʧʝʨʰʠʡ ʝʪʘʧ ʨʝʦʨʘʥʞʠʨʦʚʢʠ ʮʠʭ ʛʝʥʽʚ. ɺ ʮʝʡ ʯʘʩ ʥʘ ʧʦʚʝʨʭʥ ̔

ʢʣ̔ʪʠʥʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʣʝʢʫʣʘ ð ʧʦʧʝʨʝʜʥʠʢ ʤ̔ʫʥʦʛʣʦʙʫʣʥ̔ʘ ð ʧʩʝʚʜʦ L-

ʣʘʥʮʶʛ, ʷʢʠʡ ʚʤʽʱʫʻ ʧʨʦʜʫʢʪʠ ʥʝʚʘʨʘ̔ʙʝʣʴʥʠʭ ʛʝʥʚ̔ VnpeB ʪʘ ɚ5. ɼʦ ʤʦʤʝʥʪʫ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ (VDJ) VÕ-ʛʝʥʘ ʧʩʝʚʜʦ-L-ʣʘʥʮʶʛ ʥʘ ʧʦʚʝʨʭʥ ̔npe-

B-ɯɯ  ʟʚ'ʷʟʘʥʠʡ ʟ ʙ̔ʣʢʘʤʠ ʨ130  ̔ʨ35/ʨ65. 

ʇʝʨʝʭʽʜ ʥʘ ʩʪʘʜʽʶ ʤʘʣʠʭ ʧʨʝ-ɺ-ʢʣʽʪʠʥ (ʧʨʝ-ɺɯɯ) ʧʦʚ'ʷʟʘʥʠʡ ʟ ʟʘʚʝʨʰʝʥʥʷʤ 

ʧʝʨʝʙʫʜʦʚʠ VÕ-ʛʝʥʘ ʪʘ ʝʢʩʧʨʝʩʽʻʶ Õ-ʣʘʥʮʶʛʘ . ʆʩʪʘʥʥʽʡ ʟ'ʷʚʣʷʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʫ ʚʽʣʴʥʽʡ ʬʦʨʤʽ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥʠ ʪʘ ʚ ʩʢʣʘʜʽ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʨʦʪʦʨʝʮʝʧʪʦʨʘ ʫ ʩʧʦʣʫʯʝʥʥʽ ʟ ʧʩʝʚʜʦ-L-ʣʘʥʮʶʛʦʤ. ʇʨʠ ʮʴʦʤʫ ʦʩʣʘʙʣʶʻʪʴʩʷ 

ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ RAG-1, RAG-2 ʪʘ TdT, ʷʢʘ  ʟʥʦʚʫ ʧʽʜʩʠʣʶʻʪʴʩʷ, ʱʦ ʩʣʫʞʠʪʴ 

ʧʦʯʘʪʢʦʤ  ʧʝʨʝʙʫʜʦʚʠ ʛʝʥʽʚ L-ʣʘʥʮʶʛʽʚ. ʇʦʯʠʥʘʶʯʠ ʟʽ ʩʪʘʜʽʾ ʤʘʣʠʭ ïʧʨʝ-ɺ ʠ 

ʜʦ ʧʦʚʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ɺ-ʢʣʽʪʠʥ, ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʭ ʢʣʽʪʠʥ ʧʨʠʩʫʪʥ ̔ʟʘʛʘʣʴʥʽ ɺ-

ʢʣʽʪʠʥʥʽ ʤʘʨʢʝʨʠ ð CD20 ʠ CD72. ʈʦʩʪʦʚʠʤ ʬʘʢʪʦʨʦʤ ʩʣʫʞʠʪʴ IL-7.ʅʘ 

ʩʪʘʜʽʾ ʤʘʣʠʭ ʧʨʝ-ɺ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʛʝʥʽʚ L-ʣʘʥʮʶʛʽʚ, ʷʢʘ ʟʘʚʝʨʰʫʻ 

ʧʨʦʮʝʩ ʛʝʥʝʪʠʯʥʠʭ ʧʨʝʪʚʦʨʝʥʴ ʚ ʣʽʤʬʦʮʠʪʘʭ ɺ-ʨʷʜʘ. ʇʨʠ ʮʴʦʤʫ ʚ ʢʦʞʥʽʡ 

ʢʦʥʢʨʝʪʥʽʡ ʢʣʽʪʠʥʽ ʧʝʨʝʙʫʜʦʚʫʻʪʴʩʷ ʽ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʦʜʠʥ ʪʠʧ L-ʣʘʥʮʶʛʽʚ ð 

ʣʠʰʝ ʢ ʘʙʦ ʣʠʰʝ ɚ, ʧʨʠʯʦʤʫ ʯʠʩʣʦ ə
+
 ɺ-ʢʣʽʪʠʥʥ ʤʘʡʞʝ ʚ 10 ʨʘʟ ʧʝʨʝʚʠʱʫʻ 

ʯʠʩʝʣʴʥʽʩʪʴ ɚ
+
 ɺ-ʢʣʽʪʠʥ.  ʅʘʩʣʽʜʢʦʤ  ʨʝʘʨʘʥʞʠʨʦʚʢʠ ʛʝʥʽʚ L-ʣʘʥʮʶʛʽʚ ʻ 

ʝʢʩʧʨʝʩʽʷ ʦʩʪʘʥʥʽʭ ʚ ʩʢʣʘʜʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ IgM ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ 

ʽʥʰʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʷʚʣʝʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ ʩʬʦʨʤʦʚʘʥʦʛʦ BCR ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʝʨʝʭʽʜ ʢʣʽʪʠʥ ɺ-ʨʷʜʘ ʥʘ 

ʩʪʘʜʽʶ ʥʝʟʨʽʣʦʾ ɺ-ʢʣʽʪʠʥʠ. ɿʘʚʝʨʰʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʛʝʥʘʭ BCR 
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ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʟʘʢʣʶʯʥʽʡ ʟʫʧʠʥʮʽ ʝʢʩʧʨʝʩʩʽʾ ʛʝʥʽʚ RAG-1 ʪʘ RAG-

2. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʘʟʚʠʪʢʫ ʨʫʡʥʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 85ð90 % ʥʝʟʨʽʣʠʭ ɺ-

ʣʽʤʬʦʮʠʪʽʚ, ʚʽʨʦʛʽʜʥʦ, ʚʥʘʩʣʽʜʦʢ ʥʝʛʘʪʠʚʥʦʾ ʩʝʣʝʢʮʽʾ ð ʨʫʡʥʫʚʘʥʥʷ 

ʘʫʪʦʩʧʝʮʠʬʽʯʥʠʭ ʢʣʦʥʽʚ. ʊʘʢʠʤ ʩʠʥʦʤ ʯʠʩʝʣʴʥʽʩʪʴ ʜʦʟʨʽʚʘʶʯʠʭ ɺ-ʢʣʽʪʠʥ 

ʣʠʰʝ ʚ 10 ʨʘʟ ʧʨʝʚʠʱʫʻ ʯʠʩʣʦ ʧʨʦ-ɺ-ʢʣʽʪʠʥ, ʱʦ ʧʝʨʰʦʯʝʨʛʦʚʦ ʚʩʪʫʧʠʣʠ ʥʘ 

ʰʣʷʭ ɺ-ʣʠʤʬʦʧʦʝʟʫ . 

ʇʨʦʮʝʩʩ ʘʥʪʠʛʝʥʥʝʟʘʣʝʞʥʦʛʦ ʨʘʟʚʠʪʢʫ ɺ-ʢʣʽʪʠʥ ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʝʢʩʧʨʝʩʽʻʶ IgD-ʨʝʮʝʧʪʦʨʘ, ʷʢʠʡ ʩʧʽʚʽʩʥʫʻ ʟ IgM-ʨʝʮʝʧʪʦʨʦʤ. IgM
+
IgD

+
-

ʢʣʽʪʠʥʠ ʧʦʟʥʘʯʘʶʪʴ ʷʢ ʟʨʽʣʽ ɺ-ʣʽʤʬʦʮʠʪʠ. ɽʢʩʧʨʝʩʽʷ IgD-ʨʝʮʝʧʪʦʨʘ ʩʪʘʻ 

ʤʦʞʣʠʚʦʶ ʟʘʚʜʷʢʠ ʧʝʨʝʢʣʶʯʝʥʥʶ ʉ-ʛʝʥʽʚ,  ʪʦʙʪʦ ʧʨʠʣʝʛʣʠʡ ʜʦ V-ʛʝʥʫ ʉÕ-

ʛʝʥ ʚʠʢʣʶʯʘʻʪʴʩʷ ʟ  ʧʨʦʮʝʩʫ ʪʨʘʥʩʢʨʠʧʮʽʾ ʽ ʟʘʤʽʩʪʴ ʥʴʦʛʦ ʟʯʠʪʫʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʡ ʟʘ ʥʠʤ ʉ5-ʛʝʥ.  

ʇʽʩʣʷ ʟʚ'ʷʟʫʚʘʥʥʷ B-ʢʣʽʪʠʥʠ ʟ ʘʥʪʠʛʝʥʦʤ ʧʦʯʠʥʘʻʪʴʩʷ ʜʨʫʛʘ ʘʥʪʠʛʝʥʟʘʣʝʞʥʘ 

ʬʘʟʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. ɺʽʜʙʫʚʘʶʪʴʩʷ ʧʦʜʘʣʴʰʽ ʧʝʨʝʢʣʶʯʝʥʥʷ ʉ-ʛʝʥʽʚ 

ʨʝʮʝʧʪʦʨʘ ʪʘ ʧʦʩʣʽʜʦʚʥʝ ʚʠʥʠʢʥʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʨʝʮʝʧʪʦʨʽʚ, 

ʱʦ  ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʧʽʜʢʣʘʩʽʚ IgG, ʧʦʪʽʤ ð ʜʦ IgE ʪʘ IgA.   

ɸʢʪʠʚʘʮʽʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʾʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ 

ʘʥʪʠʪʽʣʫʪʚʦʨʶʶʯʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʻ ʦʩʥʦʚʦʶ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ɺ-ʣ̔ʤʬʦʮʠʪ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʦʾ ʢʣ̔ʪʠʥʠ. BCR 

ʨʦʟʧʽʟʥʘʻ ʘʥʪʠʛʝʥ  ̔ʢʣ̔ʪʠʥʘ ʧʦʛʣʠʥʘʻ ʡʦʛʦ. ʇʩ̔ʣ̫ ʧʨʦʮʝʩʠʥʛʫ (ʨʦʟʱʝʧʣʝʥʥʷ 

ʧʦʛʣʠʥʝʥʦʛʦ ʘʥʪʠʛʝʥʫ ʜʦ ʥʠʟʢɹʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʝʧʪʠʜʚ̔ ʪʘ ʚʙʫʜʦʚʫʚʘʥʥʷ ʭʾ ʚ 

ʄʅʉ II  ʢʣʘʩʫ) ɺ-ʣ̔ʤʬʦʮʠʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ɹʫʪʚʦʨʠʚʰʠʡʩʷ ʢʦʤʧʣʝʢʩ ʊʭ2, ʷʢʽ 

ʚʟʘ̒ʤʦʜʽʶʪʴ ʟ ʥʠʤʠ ʨʝʮʝʧʪʦʨʦʤ TCR ʪʘ ʢʦʨʝʮʝʧʪʦʨʦʤ CD4. ʊʭ2 ʝʢʩʧʨʝʩʫʶʪ ɹ

CD40L, ʷʢʠʡ ʟʚʷʟʫʻʪʴʩʷ ʟ CD40 ʥʘ ɺ-ʣʠʤʬʦʮʠʪ,̔ ʪʘ ʢʣʝʪʠʥʠ ʘʢʪʠʚʫʶʪʴʩʷ 

ʢʦʤʧʣʝʢʩʦʤ CD40 + CD40 L. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʣʬ̔ʝʨʘʮʠʷ ɺ-ʣ̔ʤʬʦʮʠʪʚ̔. ʇʦʜ 

ʚʧʣʠʚʦʤ ʥ̔ʪʝʨʣʝʡʢʥ̔̔ ʚ (IL-4, IL-5, IL-6, IL-10 ʪʘ ʜʨ.) ʝʢʩʧʨʝʩʨʚʥʠʭ ʊʭ-2, 

ʚʳʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʢʣʶʯʝʥʥ ̫ ʤ̔ʫʥʦʛʣʦʙʫʣʠʥʦʚʠʭ ʛʝʥʚ̔ ɺ-ʣ̔ʤʬʦʮʠʪʚ̔, ̫ʢʽ 

ʩʠʥʪʝʟʫʶʪ ɹ ʤ̔ʫʥʦʛʣʦʙʫʣʥ̔ʠ ʨ̔ ʟʥʠʭ ʢʣʘʩʚ̔. 
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ɺʠʨʽʰʘʣʴʥʫ  ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʽ ʨʦʟʚʠʪʢʫ ʢʣʽʪʠʥ ɺ-ʨʷʜʫ ʚʽʜʽʛʨʘʶʪʴ 

ʢʽʩʢʦʚʦʤʦʟʢʦʚʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ  ð ʢʣʽʪʠʥʠ ʩʪʨʦʤʠ ʪʘ ʤʦʣʝʢʫʣʠ 

ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʟ ʷʢʠʤʠ ʢʣʽʪʠʥʠ ɺ-ʨʷʜʫ ʢʦʥʪʘʢʪʫʶʪʴ ʟʘʚʜʷʢʠ 

ʤʝʤʙʨʘʥʥʠʤ ʽʥʪʝʛʨʠʥʘʤ, ʘ ʪʘʢʦʞ ʙʣʠʟʴʢʦʜʽʶʯʽ ʛʫʤʦʨʘʣʴʥʽ ʬʘʢʪʦʨʠ. ɼʣʷ 

ʨʦʟʚʠʪʢʫ ɺ-ʢʣʽʪʠʥ ʽ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʢʣʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʘʞʣʠʚʽ ʩʠʛʥʘʣʠ, 

ʱʦ ʧʦʜʘʶʪʴ ʮʠʪʦʢʽʥʠ, ʷʢʽ ʚʳʨʦʙʣʷʶʪʴʩʷ  ʢʣʽʪʠʥʘʤʠ ʩʪʨʦʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. 

ʋʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ IL-7 ʩʣʫʞʠʪʴ  ʦʩʥʦʚʥʠʤ ʨʦʩʪʦʚʠʤ ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʠʤ 

ʬʘʢʪʦʨʦʤ ʥʘ ʩʪʘʜʽʷʭ ʧʨʦ-ɺ (ʥʘʨʷʜʫ ʟ ʬʘʢʪʦʨʦʤ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ) ʪʘ ʧʨʝ-ɺ; 

ʤʦʞʣʠʚʦ, IL-7 ʚʠʟʥʘʯʘʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ ʫ ʥʘʧʨʘʚʣʝʥʥʽ ɺ-

ʣʽʤʬʦʮʠʪʽʚ. ɺʠʞʠʚʘʥʥʶ ʠ ʨʘʟʚʠʪʢʫ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʩʧʨʠʷʶʪʴ 

ʬʘʢʪʦʨ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ IL-3. ʅʘʚʧʘʢʠ, IL-1 ʽ IL4 ʚʽʜʥʽʤʘʶʪʴ 

ʨʦʩʪʦʚʫ ʜʽʶ IL-7 ʥʘ ʧʨʝɺ-ʢʣʽʪʠʥʘʭ. ɺ ʪʦʡ ʞʝ ʯʘʩ IL-1 ʩʧʨʠʷʻ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʘ IL-4 ʧʽʜʚʠʱʫʻ ʚʠʞʠʚʘʥʥʷ ʧʨʝɺ-ʢʣʽʪʠʥ (ʫ ʚʽʜʩʫʪʥʦʩʪʽ IL-4 

ʚʦʥʠ ʧʽʜʜʘʶʪʴʩʷ ʧʨʦʛʨʘʤʦʚʘʥʽʡ ʟʘʛʠʙʝʣʽ ð ʘʧʦʧʪʦʟʫ).  TFR ɓ  ʧʨʠʛʥʽʯʫʻ  ʷʢ 

ʨʦʩʪʦʚʠʡ, ʪʘʢ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʣʴʥʠʡ  ʝʬʝʢʪʠ IL-7. ɿʜʽʡʩʥʝʥʥʶ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʨʝ -ɺ-ʢʣʽʪʠʥ ʩʧʨʠʷʻ ʪʘʢʦʞ ʽʥʪʝʨʬʝʨʦʥ ɔ. 

 ɺ-ʣʽʤʬʦʮʠʪʠ ʥʝʩʫʪʴ ʯʘʩʪʠʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʤʘʨʢʝʨʽʚ, ʩʧʽʣʴʥʠʭ ʟ 

ʽʥʰʠʤʠ ʢʣʽʪʠʥʘʤʠ: ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ (FcR), ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʘ (CR1), ʘʥʪʠʛʝʥʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ (MHC ɯ ʪʘ ɯɯ 

ʢʣʘʩʽʚ). ʋʥʽʢʘʣʴʥʠʤʠ ʧʦʚʝʨʭʥʝʚʠʤʠ ʤʘʨʢʝʨʘʤʠ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʻ: 

ʽʤʫʥʦʛʣʦʙʫʣʠʥʦʚʽ ʘʥʪʠʛʝʥ-ʨʦʟʧʽʟʥʘʚʘʣʴʥʽ ʨʝʮʝʧʪʦʨʠ (ʧʦʚʝʨʭʥʝʚʽ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ), ʜʝʷʢʽ ʢʣʘʩʪʝʨʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ(CD)ʽʨʝʮʝʧʪʦʨʠɺ-

ʢʣʽʪʠʥʥʠʭ ʤʽʪʦʛʝʥʽʚ.  

 

 

 

ʪʘʙʣ.7.2.2 ʅʘʡʚʘʞʣʠʚʽʰʽ ʤʦʣʝʢʫʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʽʣʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ 

ʄʦʣʝʢʫʣʠ  ɰʭ ʣʽʛʘʥʜʠ ʌʫʥʢʮʽʾ 

IgR (H + L) ɽʧʽʪʦʧ ʘʥʪʠʛʝʥʫ ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʫ 

Ig (+b (CD79a + b)  ɸʩʦʮʽʡʦʚʘʥʽ ʩʠʛʥʘʣ-

ʪʨʘʥʩʜʫʢʮʽʡʥʽ ʤʦʣʝʢʫʣʠ 
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 CD19, CD20  ɼʦʜʘʪʢʦʚʽ ʩʠʛʥʘʣ-

ʪʨʘʥʩʜʢʮʽʡʥʽ ʤʦʣʝʢʫʣʠ 

FcɔR II (CD32) Fc ʬʨʘʛʤʝʥʪ IgG ɿʚôʷʟʫʚʘʥʥʷ  IgG ʫ 

ʩʢʣʘʜʽ ʽʤʫʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʘʙʦ ʘʛʨʝʛʘʪʽʚ 

FcŮR II (CD23)  Fc ʬʨʘʛʤʝʥʪ IgE ɯʩʥʫʻ ʚ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ.  

ɭ IgE-ʟʚ'ʷʟʫʶʯʠʤ 

ʬʘʢʪʦʨʦʤ.  ɹʝʨʝ ʫʯʘʩʪʴ ʚ 

ʨʝʛʫʣʷʮʽʾ ʩʠʥʪʝʟʫ IgE. 

CR2 (CD21) C3d, EBV ʆʧʦʩʝʨʝʜʢʦʚʫʻ 

ʘʢʪʠʚʘʮʽʶ ɺ-ʢʣʽʪʠʥ 

MHC II ʢʣʘʩʫ CD4 ʥʘ ʊ-ʢʣʽʪʢʘʭ ɹʝʨʝ ʫʯʘʩʪʴ ʚ 

ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʘ 

 CD40 CD40L ʥʘ ʊ-ʢʣʽʪʠʥʘʭ ɯʥʜʫʢʫʻ ʧʝʨʝʤʠʢʘʥʥʷ 

ʩʠʥʪʝʟʫ Ig ʥʘ ʽʥʰʠʡ 

ʽʟʦʪʠʧ: IgM (IgG) 

B7.1 (CD80) 

B7.2 (CD86) 

CD28 ʥʘ ʊ-ʢʣʽʪʠʥʘʭ 

CTLA-4 ʥʘ ʊ-ʢʣʽʪʠʥʘʭ 

ʂʦʩʪʠʤʫʣʶʶʯʽ 

ʤʦʣʝʢʫʣʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʜʨʫʛʠʡ ʩʠʛʥʘʣ ʘʢʪʠʚʘʮʽʾ 

ɺ-ʣʽʤʬʦʮʠʪʽʚ 

LFA-1(CL11a/CD18) ICAM-1(CD54) ɸʜʛʝʟʽʡʥʽ ʤʦʣʝʢʫʣʠ  

LFA-3 (CD58) LFA-2 (CD2) ʉʠʛʥʘʣ-ʪʨʘʥʩʜʫʢʮʡʥʽ 

ʤʦʣʝʢʫʣʠ 

 

 

ɺ-ʢʣ̔ʪʠʥʥʠʡ ʘʥʪʠʛʝʥ-ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʡ ʨʝʮʝʧʪʦʨ (IgR) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʤʝʤʙʨʘʥʥʦʾ ʬʦʨʤʠ IgD ʘʙʦ IgM ʽ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʥʠʤʠ ʛʝʪʝʨʦʜʠʤʝʨʚ̔ CD19 ʽ 

CD20, ɦ ʦ ʝʢʩʧʨʝʩʦʚʘʥʽ ʥʘ ʚʩʽʭ ɺ-ʣʽʤʬʦʮʠʪʘʭ. ɿ IgR ʚ ʤʝʤʙʨʘʥʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ 

ʘʩʦʮʽʡʦʚʘʥʽ ʜʚʽ ʪʨʘʥʩʤʝʤʙʨʘʥʥ ̔ʤʦʣʝʢʫʣʠ CD79a ʽ CD79b, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʪʨʘʥʩʜʫʢʮʽʾ ʩʠʛʥʘʣʫ, ʚ ʷʢʽʡ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʽ ʽʥʰʽ ʤʦʣʝʢʫʣʠ ɺ-ʢʣ̔ʪʠʥʥʦʾ  

ʧʦʚʝʨʭʥʽ: CD19, CD20. ɿ ʽʥʰʠʭ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʜʣʷ ʟʨʽʣʠʭ ʽ 

ʚʩʪʫʧʘʶʯʠʭ ʚ ʘʢʪʠʚʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʭʘʨʘʢʪʝʨʥʽ ʥʘʩʪʫʧʥʽ: CD21 - CR2 

ʨʝʮʝʧʪʦʨ ʜʣʷ ʉ3d-ʬʨʘʢʮʽʾ ʢʦʤʧʣʝʤʝʥʪʘ ʽ ʚʽʨʫʩʫ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ (EBV); CD23 

- FcRII ʥʠʟʢɹʦʘʬʥ̔ʥʠʡ ʨʝʮʝʧʪʦʨ ʜʣʷ IgE; CD40 - ʨʝʮʝʧʪʦʨ CD40L-ʣ̔ʛʘʥʜʘ, ʱʦ 

ʦʧʦʩʨʝʜʢʦʚʫʻ ʘʥʪʠʛʝʥ-ʟʘʣʝʞʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ɺ-ʢʣ̔ʪʠʥ ʽ ʧʝʨʝʤʠʢʘʥʥʷ ʥʘ 

ʩʠʥʪʝʟ ʽʥʰʦʛʦ ʽʟʦʪʠʧʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ; CD80 (B7) - ʢʦʩʪʠʤʫʣʶʶʯʘ ʤʦʣʝʢʫʣʘ 
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ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʨʫʛʦʛʦ ʩʠʛʥʘʣʫ ʘʢʪʠʚʘʮʽʾ ʚʽʜ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʯʝʨʝʟ CD28. ɼʣʷ 

ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ ɺ-ʣʽʤʬʦʮʠʪʠ 

ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʵʢʩʧʨʝʩʩʫʶʪʴ MHC II ʢʣʘʩʫ ʽ ʢʦʩʪʠʤʫʣʶʶʯʽ ʤʦʣʝʢʫʣʠ B7.1 

(CD80) ʽ B7.2 (CD86), ʝʢʩʧʨʝʩʽʷ ʷʢʠʭ ʧʦʩʠʣʶʻʪʴʩʷ ʧʨʠ ʾʭ ʘʢʪʠʚʘʮʽʾ. ɺʩʽ ʟʨʽʣʽ 

ɺ-ʣʽʤʬʦʮʠʪʠ ʵʢʩʧʨʝʩʫʶʪʴ ʥʠʟɹʢʦʘʬʥ̔ʥ̔ ʨʝʮʝʧʪʦʨʠ FcRII (CD32) ʜʣʷ 

ʩʢʨʽʧʣʝʥʥʷ IgG ʫ ʩʢʣʘʜʽ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʙʦ ʚ ʘʛʨʝʛʘʪʘʭ. ʗʢʱʦ Fc-

ʬʨʘʛʤʝʥʪ IgG ʫ ʩʢʣʘʜʽ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʚ'ʷʟʫʻʪʴʩʷ ʟ CD32, ʘ ʘʥʪʠʛʝʥ ʫ 

ʩʢʣʘʜʽ ʮʴʦʛʦ ʞ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʚ'ʷʟʫʻʪʴʩʷ ʟ IgR ʥʘ ʪʽʡ ʞʝ ɺ-ʢʣ̔ʪʠʥ,̔ ʪʦ 

ʚʦʥʘ ʥ̔ʘʢʪʠʚʫʪ̒ɹʩʷ, ʪʦʙʪʦ CD32 ʤʦʞʝ ʦʧʦʩʝʨʝʜʢʦʚʫʚʘʪʠ ʥʝʛʘʪʠʚʥʫ ʨʝʛʫʣʷʮʽʶ 

ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ɺ-ʣʽʤʬʦʮʠʪʠ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ   ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʥʘ ʜʽʶ ʨʷʜʫ 

ʤ̔ʪʦʛʝʥʚ̔, ʟʦʢʨʝʤʘ ʥʘ ʜʽʶ ʙʘʢʪʝʨʽʡʥʦʛʦ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ (ʃʇʉ). ʆʜʥʘʢ ʫ 

ʷʢʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ɺ-ʢʣ̔ʪʠʥʥʦʛʦ ʤ̔ʪʦʛʝʥʫ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ çpokeweed mitogenè (PWM), ʷʢʠʡ ʟ ʥʘʡʙʽʣʴʰʦʶ 

ʧʦʩʪʽʡʥʽʩʪʶ ʽʥʜʫʢʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ɹʣʠʟʴʢʦ 5³10
7
 ɺ-ʣʽʤʬʦʮʠʪʽʚ ʟʘʣʠʰʘʶʪʴ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ ʱʦʜʥʷ. ʎʴʦʛʦ 

ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʠʪʠ ʧʦʧʫʣʷʮʽʶ ʧʝʨʠʬʝʨʠʯʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ 

ʟʘ 4 - 5 ʜʥʽʚ. ɿʨʽʣʽ ɺ-ʣʽʤʬʦʮʠʪʠ ʚʠʭʦʜʷʪʴ ʚ ʢʨʦʚ ʽ ʧʦʯʠʥʘʶʪʴ ʨʝʮʠʨʢʫʣʶʚʘʪʠ 

ʯʝʨʝʟ ʧʝʨʠʬʝʨʠʯʥʽ ʣʽʤʬʦʾʜʥʽ ʪʢʘʥʠʥʠ. ɹʣʠʟʴʢʦ 85% ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʟʥʦʚ 

ʫʪʚʦʨʠʣʠʩʷ, ʩʢʣʘʜʘʶʪʴ ʢʦʨʦʪʢʦʞʠʚʫʯʽ ʢʣʽʪʠʥʠ, ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʷʢʠʭ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 10 ʜʥʽʚ. ʄʝʥʰʘ ʯʘʩʪʠʥʘ (ʙʣʠʟʴʢʦ 14%) ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ 

ʞʠʪʪʷ 4 - 6 ʪʠʞʥʽʚ. ɹʣʠʟʴʢʦ 1% ʚʩʽʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʩʢʣʘʜʘʶʪʴ ɺ-ʢʣ̔ʪʠʥʠ 

ʧʘʤ'ʷʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʞʠʪʠ ʨʦʢʘʤʠ ʽ ʜʝʩʷʪʠʣʽʪʪʷʤʠ. ʇʦʚʝʨʭʥʝʚʽ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʽ ʨʝʮʝʧʪʦʨʠ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʧʘʤ'ʷʪʽ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ 

ʽʟʦʪʠʧʽʚ ʟʘ ʚʠʥʷʪʢʦʤ IgM ʽ IgD. ɺʦʥʠ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʘʭ ʽ ʝʢʩʧʨʝʩʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ CD44, ʱʦ 

ʦʧʦʩʝʨʝʜʢʦʚʫʻ ʭʦʤ̔ʥʛ ʣʽʤʬʦʮʠʪʽʚ ʚ ʪʢʘʥʠʥʽ. ʆʩʦʙʣʠʚʽʩʪʶ ɺ-ʢʣ̔ʪʠʥ ʧʘʤ'ʷʪʽ ʻ 

ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʫʩʪʨʽʯ ʟ ʧʨʠʯʠʥʥʠʤ ʘʥʪʠʛʝʥʦʤ 

ʧʨʦʣʽʬʝʨʘʮʽʻʶ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʚ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʽ ʰʚʠʜʢʠʤ 
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ʧʝʨʝʤʠʢʘʥʥʷʤ ʥʘ ʩʠʥʪʝʟ IgG, IgA ʘʙʦ IgE, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʮʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʘʬ̔ʥʥ̔ʩʪʴʶ. ɼʣʷ ʨʦʟʚʠʪʢʫ 

ʧʦʚʥʦʮʽʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ (ʚʪʦʨʠʥʥʦʛʦ) ʙʫʚʘʻ ʜʦʩʠʪʴ ʤʝʥʰʦʾ ʜʦʟʠ 

ʘʥʪʠʛʝʥʘ. ɺ-ʣʽʤʬʦʮʠʪʠ ʧʘʤ'ʷʪʽ ʯʫʪʣʠʚʽʰʽ ʜʦ ʜʽʾ ʘʢʪʠʚʫʶʯʠʭ ʮʠʪʦʢʥ̔̔ ʚ - 

ʧʨʦʜʫʢʪʽʚ ʊ-ʭʝʣʧʝʨʽʚ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʟʘʛʠʙʝʣʽ ʧʨʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʚ 

ʟʘʨʦʜʢʦʚʠʭ ʮʝʥʪʨʘʭ, ɺ-ʣʽʤʬʦʮʠʪ ʧʦʚʠʥʝʥ ʦʜʝʨʞʘʪʠ ʦʜʥʦʯʘʩʥʦ ʜʚʘ ʩʠʛʥʘʣʠ 

ʘʢʪʠʚʘʮʽʾ: ʚʽʜ ʘʥʪʠʛʝʥ-ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʨʠ çʟʰʠʚʘʥʥʽè 

ʧʦʚʝʨʭʥʝʚʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʘʥʪʠʛʝʥʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʽ ʚʽʜ ʚʟʘʻʤʦʜʽʾ CD40 ʟ 

ʣ̔ ʛʘʥʜʦʤ CD40L ʥʘ ʊ-ʣʽʤʬʦʮʠʪʘʭ. ʇʽʩʣʷ ʮʴʦʛʦ ʡʜʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʚ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʘʙʦ ʚ ʢʣʽʪʠʥʠ ʧʘʤ'ʷʪʽ. ɺʩʽ ʮʽ ʧʨʦʮʝʩʠ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʮʠʪʦʢʥ̔ʘʤʠ. ʉʧʦʯʘʪʢʫ ɺ-ʣʽʤʬʦʮʠʪʠ 

ʘʢʪʠʚʫʶʪʴʩʷ ʘʥʪʠʛʝʥʦʤ ʟʘ ʫʯʘʩʪʶ IL-4, ʧʦʪʽʤ ʚʦʥʠ ʧʨʦʣʽʬʝʨʫʶʪ ɹʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ IL-5 ʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʧʽʜ ʜʽʻʶ IL-6, ʷʢʠʡ ʜʘʻ 

ʪʝʨʤʽʥʘʣʴʥʠʡ ʩʠʛʥʘʣ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ɺ-ʣʽʤʬʦʮʠʪʠ ʧʘʤôʷʪʽ (CD27
+
) ï ʜʦʚʛʦʞʠʚʫʯʽ ʢʣʽʪʠʥʠ, ʱʦ ʥʝʩʫʪʴ ʥʘ 

ʩʚʦʾʡ ʤʝʤʙʨʘʥʽ IgG ʪʘ IgA ʯʠʤ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ, 

ʱʦ ʥʝʩʫʪʴ Igʄ ʘʙʦ Igʄ/D. ʄʘʶʪʴ ʤʦʣʝʢʫʣʫ CD27, ʷʢʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ 

ʟ ʤʦʣʝʢʫʣʦʶ CD70 ʪʨʘʥʩʣʶʻ ʩʠʛʥʘʣʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʾ  ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʚ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ɺ-ʣʽʤʬʦʮʠʪʠ 

ʧʘʤôʷʪʽ, ʩʪʠʤʫʣʴʦʚʘʥʽ ʘʥʪʠʛʝʥʦʤ, ʧʨʷʤʫʶʪʴ ʚ ʯʝʨʚʦʥʠʡ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʜʝ 

ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʘʥʪʠʪʽʣʫʪʚʦʨʶʶʯʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ.  

ʇʨʠ ʧʦʨʫʰʝʥʥʷʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʽʤʫʥʦʜʝʬʽʮʠʪʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝʩʪʘʯʝʶ ʘʙʦ  ʚʽʜʭʠʣʝʥʥʷʤʠ ʚ ʩʧʝʢʪʨʽ 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʂʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ ʚʽʜʥʦʩʥʦ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʘʣʝ 

ʽʟ-ʟʘ ʧʨʠʛʥʽʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʘʥʪʠʽʜʠʦʪʠʧʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ, ʤʦʞʣʠʚʽ ʘʫʪʦʽʤʫʥʥʽ 

ʩʠʥʜʨʦʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʣʽʤʬʦʮʠʪʠ ʻ ʛʦʣʦʚʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ.  

ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʢʦʥʢʨʝʪʥʽ 
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ʘʥʪʠʛʝʥʠ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ 

ʘʥʪʠʛʝʥʨʦʟʧʽʟʥʘʚʘʣʴʥʠʭ ʨʝʮʝʧʪʦʨʽʚ.  

 

ɿʘʧʠʪʘʥʥʷ: 

1. ʗʢ ʧʨʦʭʦʜʠʪʴ ʨʦʟʚʠʪʦʢ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

2. ʅʘʟʚʽʪʴ ʩʫʙʧʦʧʫʣʷʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ. 

3. ʗʢʽ ʚʠʜʠ ʩʝʣʝʢʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʚʠ ʟʥʘʻʪʝ? 

4. ʆʩʥʦʚʥʽ ʤʘʨʢʝʨʠ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

5. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʾʭ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʢʣʽʪʠʥʥʦʾ 

ʤ̔ʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

6. ʆʥʪʦʛʝʥʝʟ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

7. ʅʘʟʚʽʪʴ ʥʘʡʚʘʞʣʠʚʽʰʽ ʤʘʨʢʝʨʠ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

8. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʾʭ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʛʫʤʦʨʘʣʴʥʦʾ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

9. ʗʢʽ ʮʠʪʦʢʽʥʠ ʩʝʢʨʝʪʫʶʪʴ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʠ ? 

10.  ʗʢʽ ʣʽʤʬʦʮʠʪʠ ʻ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ. 
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  7.3   ʄʦʥʦʥʫʢʣʝʘʨʥʽ ʬʘʛʦʮʠʪʠ 

 
ɻʦʚʦʨʷʯʠ ʧʨʦ ʬʘʛʦʮʠʪʠ ʥʝʦʙʭʽʜʥʦ ʟʛʘʜʘʪʠ, ʱʦ ʧʝʨʰʽ ʢʣʘʩʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʢʣʽʪʠʥ ʧʨʦʚʽʚ ʚʠʜʘʪʥʠʡ ʚʯʝʥʠʡ ɯ.ɯ. ʄʝʯʥʽʢʦʚ ʱʝ ʫ ʢʽʥʮʽ ɯʍʍ 

ʽ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ. ɺʽʥ ʧʽʜʽʡʰʦʚ ʜʦ ʬʘʛʦʮʠʪʽʚ ʪʘ ʤʽʢʨʦ- ʽ ʤʘʢʨʦʬʘʛʘʤ 

ʽʟ ʧʦʨʽʚʥʷʥʥʦ-ʝʚʦʣʶʮʽʡʥʠʭ ʧʦʟʠʮʽʡ, ʙʣʠʩʢʫʯʝ ʚʠʩʚʽʪʠʚ ʾʭ ʨʦʣʴ ʚ ʧʨʦʮʝʩʽ 

ʟʘʧʘʣʝʥʥʷ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʟʘʭʠʩʥʦ-ʧʨʠʩʪʦʩʦʚʘʥʦʾ ʨʝʘʢʮʽʾ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ɯ.ɯ. ʄʝʯʥʽʢʦʚ ʪʘ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʠ ʚʚʘʞʘʣʠ ʦʩʥʦʚʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʬʘʛʦʮʠʪʫʶʯʠʭ ʢʣʽʪʠʥ ʧʦʛʣʠʥʘʣʴʥʫ ʪʘ ʙʘʢʪʝʨʠʮʠʜʥʫ ʬʫʥʢʮʽʾ, ʟ ʷʢʠʤʠ ʚʦʥʠ 

ʧʦʚ'ʷʟʫʚʘʣʠ ʾʭ ʫʯʘʩʪʴ ʫ ʘʥʪʠʤʽʢʨʦʙʥʦʤʫ ʽʤʫʥʽʪʝʪʽ.  

ʋ 20-ʭ ʨʦʢʘʭ, ʚʯʝʥʥʷ ɯ.ɯ. ʄʝʯʥʽʢʦʚʘ ʧʨʦ ʬʘʛʦʮʠʪʦʟ ʣʷʛʣʦ ʚ ʦʩʥʦʚʫ ʢʦʥʮʝʧʮʽʾ 

ʧʨʦ ʨʝʪʠʢʫʣʦʝʥʜʦʪʝʣʽʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʘ ʫ 30-40 ʨ. ï ʚʯʝʥʥʷ ʧʨʦ ʩʠʩʪʝʤʫ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɺ ʢʽʥʮʽ 50-ʭ ï 60-ʭ ʨʦʢʽʚ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʠʩʪʝʤʫ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʧʦʯʘʣʠ ʟʤʽʥʶʚʘʪʠ ʽʤʫʥʦʣʦʛʽʯʥʽ ʢʦʥʮʝʧʮʽʾ. ɿʘʤʽʩʪʴ ʩʠʩʪʝʤʠ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʘʣʠ ʛʦʚʦʨʠʪʠ ʧʨʦ çʩʠʩʪʝʤʫ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫè, ʪʘ ʚ ʢʽʥʮʽ ʢʽʥʮʽʚ ʣʽʤʬʦʮʠʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʽʤʫʥʥʽ 

ʨʝʘʢʮʽʾ, ʟʘʡʥʷʣʠ ʧʨʠʚʝʣʽʛʽʨʦʚʘʥʝ ʧʦʣʦʞʝʥʥʷ, ʘ ʫʩʽ ʽʥʰʽ ʬʘʛʦʮʠʪʫʶʯʽ ʢʣʽʪʠʥʠ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʨʦʚʽ ï ʜʦʧʦʤʽʞʥʝ. ʋ ʦʙʣʘʩʪʽ ʚʠʚʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ 

ʜʦʩʷʛʣʠ ʚʝʣʠʢʠʭ ʫʩʧʽʭʽʚ, ʚʧʦʨʷʜʢʫʚʘʣʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʽʾ 

ʣʽʤʬʦʮʠʪʽʚ ʽ ʧʨʦ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʩʧʝʮʠʬʽʯʥʠʭ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʤʘʢʨʦʬʘʛʠ ʻ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʄʘʢʨʦʬʘʛʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʘʥʪʠʛʝʥ ʊ-ʣʽʤʬʦʮʠʪʘʤ ʚ ʟʨʫʯʥʽʡ ʜʣʷ ʥʠʭ ʬʦʨʤʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʣʽʤʬʦʮʠʪʘʨʥʦʤʫ ʤʝʭʘʥʽʟʤʫ ʣʝʛʰʝ ʙʫʣʦ  ʥʠʤ ʤʘʥʽʧʫʣʶʚʘʪʠ. 
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ɹʫʣʠ ʚʽʜʢʨʠʪʽ ʬʘʢʪʦʨʠ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʣʽʤʬʦʢʽʥʠ, ʷʢʽ, ʷʢ 

ʚʚʘʞʘʣʠ, ʨʦʙʠʣʠ ʤʘʢʨʦʬʘʛʠ ʩʣʫʭʥʷʥʠʤʠ ʚʠʢʦʥʫʚʘʯʘʤʠ ʚʦʣʽ ʣʽʤʬʦʮʠʪʽʚ. 

ɿʘ ʦʩʪʘʥʥʽ 50 ʨʦʢʽʚ ʧʨʦʷʚʣʝʥʥʷ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʮʝʥʪʨʠʟʤʫ ʩʪʘʣʠ 

ʧʦʩʪʫʧʦʚʦ ʩʣʘʙʰʘʪʠ, ʽ ʬʘʛʦʮʠʪʠ,  ʷʢʽ ʜʦʚʛʠʡ ʯʘʩ ʙʫʣʠ ʥʠʟʚʝʜʝʥʽ ʜʦ 

çʯʠʩʪʠʣʴʥʠʢʽʚè, ʧʦʯʘʣʠ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ ʽ ʚʭʦʜʠʪʠ ʚ ʯʠʩʣʦ 

çʽʤʫʥʦʣʦʛʽʯʥʦ ʨʝʩʧʝʢʪʘʙʝʣʴʥʠʭ ʢʣʽʪʠʥè. ʅʘʢʦʧʠʯʠʣʠʩʴ ʬʘʢʪʠ, ʱʦ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʬʘʛʦʮʠʪʫʶʯʽ ʢʣʽʪʠʥʠ ʥʝ ʣʠʰʝ ʧʦʣʝʛʰʫʶʪʴ ʣʽʤʬʦʮʠʪʘʤ 

ʟʜʽʡʩʥʶʚʘʪʠ ʩʧʝʮʠʬʽʯʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʘʣʝ ʩʘʤʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʧʘʪʦʛʝʥʝʟʽ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʥʝʛʘʡʥʦʛʦ (ʥʝʡʪʨʦʬʽʣʠ) ʘʙʦ ʩʧʦʚʽʣʴʥʝʥʦʛʦ 

ʪʠʧʫ (ɻʉʊ) (ʤʘʢʨʦʬʘʛʠ). ɺʧʝʨʰʝ ʧʝʨʚʠʥʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʢʨʦʬʘʛʠ ʷʢ 

ʜʦʧʦʤʽʞʥʽ ʢʣʽʪʠʥʠ ʚ ʽʤʫʥʽʪʝʪʽ ʧʦʢʘʟʫʚʘʣʠ ʨʦʙʦʪʠ ʄʝʢʝʥʽʟʘ (1971), ʚ ʷʢʠʭ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ  ʝʬʝʢʪʦʨʥʘ ʨʦʣʴ ʤʘʢʨʦʬʘʛʽʚ ʫ ʨʦʟʚʠʪʢʫ ɻʉʊ ʽ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʦʾ ʧʝʨʝʭʨʝʩʪʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʋ ʪʽ ʞ ʨʦʢʠ ʫ 

ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʩʬʦʨʤʫʚʘʣʘʩʴ ʢʦʥʮʝʧʮʽʷ ʧʨʦ ʩʠʩʪʝʤʫ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ 

ʬʘʛʦʮʠʪʽʚ. ɿ'ʷʩʫʚʘʣʦʩʴ, ʱʦ ʫʩʽ ʟʨʽʣʽ ʦʨʛʘʥʦ- ʽ ʪʢʘʥʠʥʦʩʧʝʮʠʬʽʯʥʽ ʤʘʢʨʦʬʘʛʠ, ʘ 

ʪʘʢʦʞ ʬʘʛʦʮʠʪʫʶʯʽ ʤʦʥʦʥʫʢʣʝʘʨʠ ʟ ʚʦʛʥʠʱ ʟʘʧʘʣʝʥʥʷ ʤʘʶʪʴ ʻʜʠʥʦʛʦ 

ʧʦʧʝʨʝʜʥʠʢʘ ï ʢʨʦʚʦʪʚʦʨʥʫ ʩʪʦʚʙʫʨʦʚʫ ʢʣʽʪʠʥʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. 

ʇʝʨʠʬʝʨʠʯʥʠʡ ʧʫʣ ʤʘʢʨʦʬʘʛʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʽʛʨʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ 

ʢʣʽʪʠʥʘʤʠ-ʨʝʟʠʜʝʥʪʘʤʠ ʟ ʪʨʠʚʘʣʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ. ɺʽʥ ʧʦʧʦʚʥʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʤʦʥʦʮʠʪʽʚ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ. ɸ.ʅ. ʄʘʷʥʩʴʢʠʡ ʫ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ 

(1983) ʧʦʢʘʟʘʚ, ʷʢʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʽ ʟʘʧʘʣʝʥʥʷ, ʨʝʧʘʨʘʪʠʚʥʦʾ 

ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʬʽʙʨʦʛʝʥʝʟʫ ʚʽʜʽʛʨʘʻ ʩʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽʷ ʤʘʢʨʦʬʘʛʽʚ. 

ʈʦʟʜʠʚʣʷʶʯʠʩʴ ʤʘʢʨʦʬʘʛ ʟ ʧʦʟʠʮʽʾ ʟʘʛʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʚʽʥ ʭʦʪʽʚ ʧʦʢʘʟʘʪʠ 

ʤʘʢʨʦʬʘʛ, ʷʢ ʢʣʽʪʠʥʫ çʥʘ ʚʩʽ ʚʠʧʘʜʢʠ ʞʠʪʪʷè, ʢʽʥʮʝʚʘ ʨʦʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʷʢʦʾ ʫ ʤʘʩʰʪʘʙʘʭ ʦʨʛʘʥʽʟʤʫ ï ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ɯʥʪʝʨʝʩ 

ʜʦ ʤʘʢʨʦʬʘʛʽʚ ʨʽʟʢʦ ʟʨʽʩ ʟ ʢʽʥʮʷ  60-ʭ - ʧʦʯʘʪʢʫ 80-ʭ ʨʨ. ʇʦʯʘʣʠ ʨʝʛʫʣʷʨʥʦ 

ʚʠʭʦʜʠʪʠ ʢʦʣʝʢʪʠʚʥʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜʩʫʤʢʠ ʚʠʚʯʝʥʥʷ 

ʤʘʢʨʦʬʘʛʽʚ ʟ ʨʽʟʥʠʭ ʩʪʦʨʽʥ, ʘʣʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚ ʨʝʘʢʮʽʷʭ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ. ʅʘʨʷʜʫ ʟ ʮʠʤ çʤʘʢʨʦʬʘʛʘʣʴʥʽ ʧʨʦʙʣʝʤʠè ʨʦʟʜʠʚʣʷʣʠ ʽ ʦʢʨʝʤʽ 
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ʘʚʪʦʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ɯ.ʗ. ʋʯʠʪʝʣʴ ï çʄʘʢʨʦʬʘʛʠ ʚ ʠʤʤʫʥʠʪʝʪʝè (1978) ʪʘ 

ʗ.ʂʘʨʨ ï çʄʘʢʨʦʬʘʛʠ, ʦʙʟʦʨ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠè. 

 

ʉʠʩʪʝʤʘ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ  - ʚʝʣʠʢʘ ʧʦʧʫʣʷʮʽʷ ʢʣʽʪʠʥ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʢʽʩʪʢʦʚʦʤʦʟʢʦʚʽ ʧʦʧʝʨʝʜʥʠʢʠ, ʱʦ 

ʧʦʭʦʜʷʪʴ ʟ ʻʜʠʥʦʾ ʩʪʦʚʙʫʨʦʚʦʾ ʢʣʽʪʠʥʠ - ʤʦʥʦʙʣʘʩʪ ʪʘ ʧʨʦʤʦʥʦʮʠʪ, 

ʮʠʨʢʫʣʶʶʯʠʡ ʚ ʢʨʦʚʽ ʤʦʥʦʮʠʪ ʪʘ ʟʨʽʣʽ ʪʢʘʥʴʦʚʽ ʤʘʢʨʦʬʘʛʠ.(ʨʠʩ.7.3.1). 

 

 

 

 

ʇʦʣʽʧʦʪʝʥʪʥʘʢʣʽʪʠʥʘʧʦʧʝʨʝʜʥʠʢʤʽʻʣʦʧʦʝʟʫ

ʉʪʦʚʙʫʨʦʚʘʢʣʽʪʠʥʘ

ʤʦʥʦʙʣʘʩʪ

ʧʨʦʤʦʥʦʮʠʪ

ʙʘʟʦʬʽʣʴʥʠʡ

ʧʨʦʤʽʻʣʦʮʠʪ

ʙ. ʤʽʻʣʦʮʠʪ

ʙ. ʤʝʪʘʤʽʻʣʦʮʠʪ

ɹʘʟʦʬʽʣ

ʤʽʻʣʦʙʣʘʩʪ

ʘʮʠʜʦʬʽʣʴʥʠʡ

ʧʨʦʤʽʻʣʦʮʠʪ

ʥʝʡʪʨʦʬʽʣʴʥʠʡ

ʧʨʦʤʽʻʣʦʮʠʪ

ʘʮ. ʤʽʻʣʦʮʠʪ

ʘʮ. ʤʝʪʘʤʽʻʣʦʮʠʪ

ʘʮ. ʧʘʣʦʯʢʦʷʜʨʦʚʠʡʣʝʡʢʦʮʠʪ

ɽʦʟʠʥʦʬʽʣ

ʥ. ʤʽʻʣʦʮʠʪ

ʥ. ʤʝʪʘʤʽʻʣʦʮʠʪ

ʥ.ʧʘʣʠʯʢʦʷʜʨʦʚʠʡʣʝʡʢʦʮʠʪ

ʅʝʡʪʨʦʬʽʣ

ʙ. ʧʘʣʦʯʢʦʷʜʨʦʚʠʡʣʝʡʢʦʮʠʪ

ʤʦʥʦʮʠʪ

ʤʘʢʨʦʬʘʛ ʤʽʻʣʦʾʜʥʘʜʝʥʜʨʠʪʥʘʢʣʽʪʠʥʘ  
 

 

 

ʈʠʩʫʥʦʢ 7.3.1 - ʉʭʝʤʘ ʤʽʻʣʦʧʦʝʟʫ 

 

ʌʘʛʦʮʠʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʟʘʭʠʩʪ 

ʦʨʛʘʥʽʟʤʫ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʾ ʬʘʛʦʮʠʪʘʨʥʦʾ ʬʫʥʢʮʽʾ.  

ʌʘʛʦʮʠʪʦʟ ï ʧʦʛʣʠʥʝʥʷ ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ ʽ  ʛʨʘʥʫʣʦʮʠʪʘʤʠ 

(ʥʝʡʪʨʦʬʽʣʘʠʤ, ʝʦʟʠʥʦʬʽʣʘʤʠ, ʙʘʟʦʬʽʣʘʤʠ) ʯʘʩʪʦʢ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰ 0,1 ʤʢʤ, 
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ʚ.ʪ.ʯ. ʙʘʢʪʝʨʽʡ ʘʙʦ ʢʨʫʧʥʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʌʘʛʦʮʠʪʦʟ ʻ 

ʨʽʟʥʦʚʠʜʦʤ ʝʥʜʦʮʠʪʦʟʫ. ʂʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ ʧʦʛʣʠʥʘʶʪʴ ʝʥʜʦʮʠʪʦʟʦʤ ʙʫʜʴ-ʷʢʽ 

ʨʝʯʦʚʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʽ ʜʽʣʷʥʢʠ ʫ ʩʚʦʾʡ 

ʤʝʤʙʨʘʥʽ. ʇʦʛʣʠʥʘʥʥʷ ʤʘʣʝʥʴʢʠʭ ʨʽʜʢʠʭ ʯʘʩʪʠʥʦʢ ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʥʦʮʠʪʦʟʦʤ, 

ʘʙʦ ʨʽʜʢʦʬʘʟʥʠʤ ʝʥʜʦʮʠʪʦʟʦʤ. ʈʝʮʝʧʪʦʨ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʝʥʜʦʮʠʪʦʟ 

ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʚʟʘʻʤʦʜʽʾ ʦʙôʻʢʪʫ ʝʥʜʦʮʠʪʦʟʫ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʤʝʤʙʨʘʥʠ 

ʢʣʽʪʠʥʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʤʝʤʙʨʘʥʥʠʭ çʦʙʤʝʞʝʥʠʭ ʷʤʦʢè, ʚʢʨʠʪʠʭ ʚʩʝʨʝʜʠʥʽ 

ʙʽʣʢʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʣʘʪʨʠʥʦʤ. ɺʝʟʠʢʫʢʣʠ, ʚʢʨʠʪʽ 

ʢʣʘʪʨʠʥʦʤ,  ʘʙʦ çʦʙʤʝʞʝʥʽ ʷʤʢʠè, ʬʘʛʦʩʦʤʠ, ʟôʻʜʥʫʶʪʴʩʷ ʟ ʣʽʟʦʩʦʤʘʤʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʘʥʪʠʛʝʥʠ ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ. 

ʌʘʛʦʮʠʪʦʟ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 1) ʘʢʪʠʚʘʮʽʷ ʬʘʛʦʮʠʪʘ; 2) 

ʭʝʤʦʪʘʢʩʠʩʠ; 3)ʧʨʠʢʨʽʧʣʝʥʥʷ (ʘʜʛʝʟʽʷ) ʜʦ ʦʙôʻʢʪʫ ʬʘʛʦʮʠʪʦʟʘ; 4) ʧʦʛʣʠʥʝʥʥʷ 

ʦʙ'ʻʢʪʘ; 5) ʢʽʣʽʥʛ ʪʘ ʧʝʨʝʪʨʘʚʣʝʥʥʷ, ʧʨʦʮʝʩʠʥʛ (ʧʝʨʝʪʨʘʚʣʝʥʥʷ) ʦʙôʻʢʪʘ 

ʬʘʛʦʮʠʪʦʟʫ. 

ʌʘʛʦʮʠʪʠ ʥʘʧʨʘʚʣʝʥʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʦʙôʻʢʪʫ ʬʘʛʦʮʠʪʦʟʘ ʫ 

ʩʪʦʨʦʥʫ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʽʚ ï ʨʝʯʦʚʠʥ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘʢʪʠʚʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʘ (ʉ5ʘ) ʪʘ ʮʠʪʦʢʽʥʽʚ. 

ʇʨʦʮʝʩ ʬʘʛʦʮʠʪʦʟʫ ʧʽʜʩʠʣʶʶʪʴ ʦʧʩʦʥʽʥʠ, ʱʦ ʦʪʦʯʫʶʪʴ ʦʙôʻʢʪ ʬʘʛʦʮʠʪʦʟʘ. 

ʆʙʻʢʪ ʬʘʛʦʮʠʪʦʟʫ ʧʨʠʣʠʧʘʻ (ʘʜʛʝʟʽʷ) ʜʦ ʨʝʮʝʧʪʦʨʽʚ ʬʘʛʦʮʠʪʘ. 

ʇʩʝʚʜʦʧʦʜʽʷ ï ʚʠʧ'ʷʯʫʚʘʥʥʷ ʢʣʽʪʠʥʠ, ʦʭʦʧʣʶʻ ʙʘʢʪʝʨʽʶ ʘʙʦ ʽʥʰʫ ʢʦʨʧʫʩʢʫʣʫ. 

ʇʦʪʽʤ ʦʙôʻʢʪ ʬʘʛʦʮʠʪʦʟʫ  ʦʪʦʯʫʻʪʴʩʷ  ʧʣʘʟʤʦ ʣʝʤʦʶ ʧʦ ʪʘʢ ʥʘʟʠʚʘʻʤʦʤʫ 

çzipperè-ʤʝʭʘʥʽʟʤʫ (ʚʽʜ ʘʥʛʣ. Zipper ï ʟʘʩʪʽʙʢʘ çʤʦʣʥʽʷè); ʫʪʚʦʨʶʻʪʴʩʷ 

ʤʝʤʙʨʘʥʥʘ ʚʝʟʠʢʫʣʘ (ʬʘʛʦʩʦʤʘ), ʷʢʘ ʟʘʥʫʨʶʻʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʫ ʬʘʛʦʮʠʪʘ 

(ʨʘʥʥʷ ʝʥʜʦʩʦʤʘ). ʄʝʤʙʨʘʥʘ ʨʘʥʥʴʦʾ ʝʥʜʦʩʦʤʠ (ʬʘʛʦʩʦʤʠ) ʟʣʠʚʘʻʪʴʩʷ ʟ 

ʣʽʟʦʩʦʤʦʶ, ʫʪʚʦʨʶʶʯʠ ʬʘʛʦʣʽʟʦʩʦʤʫ (ʧʽʟʜʥʶ ʝʥʜʦʩʦʤʫ). ɺ ʧʽʟʥʽʭ ʝʥʜʦʩʦʤʘʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʨʫʡʥʫʻʪʴʩʷ: ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʢʠʩʣʝʥʥʷ (ʨʅ ʜʦ 4,5) ʽ ʘʢʪʠʚʘʮʽʷ 

ʬʝʨʤʝʥʪʽʚ ʣʽʟʦʩʦʤ (ʥʫʢʣʝʘʟ, ʧʨʦʪʝʘʟ ʛʣʽʢʦʟʽʜʘʟ, ʣʽʧʘʟ, ʬʦʩʬʘʪʘʟ, ʩʫʣʴʬʘʪʘʟ, 

ʬʦʩʬʦʣʽʧʘʟ). 
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ʄʘʢʨʦʬʘʛʠ, ʤʦʥʦʮʠʪʠ 

 
ʄʘʢʨʦʬʘʛʠ ʧʦʩʪʽʡʥʦ ʜʦʟʨʽʚʘʶʪʴ ʟ ʮʠʨʢʫʣʶʶʯʠʭ ʚ ʢʨʦʚʽ 

ʤʦʥʦʮʠʪʽʚ, ʱʦ ʤʘʶʪʴ ʢʽʩʪʢʦʚʦʤʦʟʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ. ɿʘʣʠʰʘʶʯʠ ʢʨʦʚ'ʷʥʝ 

ʨʫʩʣʦ, ʜʦʟʨʽʚʘʶʯʽ ʤʘʢʨʦʬʘʛʠ ʤʽʛʨʫʶʪʴ ʚ ʨʽʟʥʽ ʪʢʘʥʠʥʠ ʦʨʛʘʥʽʟʤʫ. ʋ ʣʝʛʝʥʷʭ 

ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʣʴʚʝʦʣʷʨʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ, ʚ ʣʽʤʬʦʚʫʟʣʘʭ ʽ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ, ʱʦ 

ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʩʣʠʟʦʚʠʤʠ, ʟʦʢʨʝʤʘ ʽʟ ʩʣʠʟʦʚʠʤʠ ʧʦʚʽʪʨʦʥʦʩʥʠʭ ʰʣʷʭʽʚ. 

ʆʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʨʝʢʨʫʪʫʚʘʥʥʷ ʤʦʥʦʮʠʪʽʚ ʟ ʢʨʦʚʽ. 

 

           
 

ʈʠʩʫʥʦʢ 7.3.2 -  ʈʽʟʥʦʚʠʜʠ ʤʘʢʨʦʬʘʛʽʚ 
 

ʄʘʢʨʦʬʘʛʠ ʙʝʨʫʪʴ ʥʘʡʘʢʪʠʚʥʽʰʫ ʫʯʘʩʪʴ ʚ ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ ʟʘʭʠʩʪʽ ʚʽʜ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʛʨʘʥʽʟʤʽʚ, ʚ ʨʘʥʥʽʡ ʟʘʧʘʣʴʥʽʡ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʥʬʝʢʮʽʶ, ʚ 

çʟʘʧʫʩʢʘʥʥʽè ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚ ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʽʡ 

ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ. ʋ ʚʦʛʥʠʱʽ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ  

ʤʦʥʦʮʠʪʠ/ʤʘʢʨʦʬʘʛʠ ʩʢʣʘʜʘʶʪʴ ʤʝʥʰʝ 5% ʽʥʬʽʣʴʪʨʫʶʯʠʭ ʢʣʽʪʠʥ, ʟʥʘʯʥʦ 

ʧʦʩʪʫʧʘʶʯʠʩʴ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʛʨʘʥʫʣʦʮʠʪʘʤ, ʧʨʦʪʝ ʯʝʨʝʟ 24-48 ʛʦʜʠʥ ʚʽʜ 

ʧʦʯʘʪʢʫ ʟʘʧʘʣʝʥʥʷ ʤʘʢʨʦʬʘʛʠ ʩʪʘʶʪʴ ʜʦʤʽʥʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽʥʬʽʣʴʪʨʘʪʫ, 

ʙʦ ʧʨʠʭʦʜʷʪʴ ʥʘ ʟʤʽʥʫ ʰʚʠʜʢʦ ʛʠʥʫʯʠʤ ʥʝʡʪʨʦʬʽʣʘʤ . 

ʄʦʣʝʢʫʣʠ, ʱʦ ʩʝʢʨʝʪʫʶʪʴʩʷ ʤʘʢʨʦʬʘʛʘʤʠ ʚʠʢʦʥʫʶʪʴ ʝʬʝʢʪʦʨʥʽ ʽ 

ʨʝʛʫʣʷʪʦʨʥʽ ʬʫʥʢʮʽʾ. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʤʘʢʨʦʬʘʛʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (ʧʨʝʟʝʥʪʘʮʽʾ) ʘʥʪʠʛʝʥʫ ʊ-
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ʣʽʤʬʦʮʠʪʘʤ, ʪʦʙʪʦ ʻ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɼʣʷ ʮʴʦʛʦ 

ʟʘʭʦʧʣʝʥʠʡ ʤʘʢʨʦʬʘʛʘʤʠ ʘʥʪʠʛʝʥ ʧʽʜʜʘʻʪʴʩʷ ʧʝʨʝʨʦʙʮʽ ʫ ʬʘʛʦʣʽʟʦʩʦʤʘʭ. 

ʇʝʧʪʠʜʥʽ ʬʨʘʛʤʝʥʪʠ ʘʥʪʠʛʝʥʫ, ʫʪʚʦʨʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ, 

ʢʦʤʧʣʝʢʩʫʶʪʴʩʷ ʟ ʤʦʣʝʢʫʣʘʤʠ ʘʥʪʠʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ɯɯ ʢʣʘʩʫ ʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʥʘ ʤʝʤʙʨʘʥʽ ʤʘʢʨʦʬʘʛʘ ʫ ʬʦʨʤʽ, ʱʦ 

ʜʦʩʪʫʧʥʘ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʮʠʪʦʢʽʥʠ, ʱʦ 

ʩʝʢʨʝʪʫʶʪʴ ʤʘʢʨʦʬʘʛʠ, ʟʦʢʨʝʤʘ ʽʥʪʝʨʣʝʡʢʽʥ-1, ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʘʮʽʾ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʧʨʠ ʾʭ ʚʽʜʧʦʚʽʜʽ ʥʘ ʘʥʪʠʛʝʥ. ʋʯʘʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʚ ʝʬʝʢʪʦʨʥʽʡ 

ʬʘʟʽ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʾʭ 

ʤʦʙʽʣʽʟʘʮʽʻʶ ʫ ʚʦʛʥʠʱʝ ʽʤʫʥʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʣʽʤʬʦʮʠʪʘʨʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ɯʥʰʽ ʮʠʪʦʢʽʥʠ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ɯʌʅ-ɔ, 

ʟʜʘʪʥʽ ʘʢʪʠʚʫʚʘʪʠ ʤʘʢʨʦʬʘʛʠ: ʧʽʜʚʠʱʫʚʘʪʠ ʾʭ ʤʽʢʨʦʙʦʮʠʜʥʽʩʪʴ ʽ 

ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. ʊʘʢʽ ʘʢʪʠʚʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʦʩʥʦʚʥʠʭ 

ʝʬʝʢʪʦʨʥʳʭ ʢʣʽʪʠʥ ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʄʘʢʨʦʬʘʛʠ 

ʪʘʢʦʞ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʝʬʝʢʪʦʨʥʦʡ ʬʘʟʽ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʟʘʭʦʧʣʶʶʯʠ ʽ ʟʥʠʱʫʶʯʠ ʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ, ʦʧʩʦʥʽʟʦʚʘʥʽ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʘʥʪʠʪʽʣʘʤʠ ʽ ʢʦʤʧʣʝʤʝʥʪʦʤ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʤʝʤʙʨʘʥʽ ʤʘʢʨʦʬʘʛʽʚ 

ʝʢʩʧʨʝʩʦʚʘʥʽ ʩʧʝʮʽʘʣʴʥʽ ʨʝʮʝʧʪʦʨʠ: FcR ï  ʜʣʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʱʦ ʟôʻʜʥʘʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ, ʽ CR1, CR3 ʪʘ CR4 ï ʜʣʷ ʬʨʘʢʮʽʡ 

ʘʢʪʠʚʦʚʘʥʦʛʦ ʢʦʤʧʣʝʤʝʥʪʫ.  ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʨʝʮʝʧʪʦʨʠ ʜʣʷ Fc-ʬʨʘʛʤʝʥʪʽʚ 

IgG: FcɔRI (CD64) ï ʚʠʩʦʢʦʘʬʽʥʥʠʡ ʨʝʮʝʧʪʦʨ; FcɔRIɯ (CD32) ï ʨʝʮʝʧʪʦʨ ʟ 

ʤʝʥʰʦʶ ʘʬʽʥʥʽʩʪʶ; FcɔRIɯɯ (CD14) ï ʥʠʟʴʢʦʘʬʽʥʥʠʡ ʨʝʮʝʧʪʦʨ. 

ʅʘ ʤʝʤʙʨʘʥʽ ʤʘʢʨʦʬʘʛʽʚ ʝʢʩʧʨʝʩʦʚʘʥʽ ʨʽʟʥʽ ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ: ʤʘʢʨʦʬʘʛʘʣʴʥʠʡ ʤʘʥʦʟʥʠʡ ʨʝʮʝʧʪʦʨ (ʄʄR), scavenger-

ʨʝʮʝʧʪʦʨ (MSR), ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʙʘʢʪʝʨʽʡʥʦʛʦ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ (CD14). MMR 

ʦʧʦʩʝʨʝʜʢʫʻ ʟʘʭʦʧʣʝʥʥʷ ʙʘʛʘʪʴʦʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ: Mycobacteria, Leishmania, 

Legionella, Pseudomonas aeruginosa ʽ ʽʥ. ʏʝʨʝʟ MSR ʧʨʦʭʦʜʠʪʴ ʝʥʜʦʮʠʪʦʟ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʤʘʢʨʦʬʘʛʘ ʫ ʧʽʥʠʩʪʫ ʢʣʽʪʠʥʫ. 

ʏʝʨʝʟ ʪʽ ʞ MSR ʤʦʞʫʪʴ ʬʘʛʦʮʠʪʠʫʚʘʪʠʩʴ ʙʽʣʴʰʽʩʪʴ ʙʘʢʪʝʨʽʡ ʷʢ ʛʨʘʤ-
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ʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ. ʇʨʦʪʝ ʚʧʣʠʚ ʙʘʢʪʝʨʽʡʥʦʛʦ 

ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ (ʃʇʉ) ʥʘ ʤʘʢʨʦʬʘʛʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤ 

ʨʝʮʝʧʪʦʨʦʤ CD14. ɽʢʩʧʨʝʩʽʷ ʮʴʦʛʦ ʨʝʮʝʧʪʦʨʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ ʤʘʢʨʦʬʘʛʘʭ 

ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʪʘ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ. ʄʦʞʣʠʚʘ ʫʯʘʩʪʴ CD14 ʚ ʧʨʦʮʝʩʽ ʘʜʛʝʟʽʾ 

ʤʦʥʦʮʠʪʽʚ ʜʦ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʭʦʯʘ ʦʙʦʨʦʪʥʷ ʘʜʛʝʟʽʷ ʤʦʥʦʮʠʪʽʚ ʜʦ 

ʝʥʜʦʪʝʣʽʶ ʧʨʠ ʪʨʘʥʩʝʥʜʦʪʝʣʽʘʣʴʥʽʡ ʤʽʛʨʘʮʽʾ ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʤʝʤʙʨʘʥʠ - CD31. ʅʘ ʤʦʥʦʮʠʪʘʭ ʢʨʦʚʽ ʝʢʩʧʨʝʩʦʨʦʚʘʥʽ ʜʚʘ b2 ï ʽʥʪʝʛʨʠʥʘ: 

LFA-1(CD11a) ʪʘ Mac-1(CD11b), ʘ ʪʘʢʦʞ b1 ï ʽʥʪʝʛʨʠʥ VLA-4(CD29). 

ɰʭ ʣʽʛʘʥʜʘʤʠ ʥʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʻ ʘʜʛʝʟʽʡʥʽ ʤʦʣʝʢʫʣʠ ICAM-1, 

ICAM-2, VCAM-1, ʬʽʙʨʠʥʦʛʝʥ, ʬʽʙʨʦʥʝʢʪʠʥ ʪʘ ʽʥ. ɽʢʩʧʨʝʩʽʷ ʮʠʭ ʣʽʛʘʥʜ ʥʘ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʟʨʦʩʪʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (TNFŬ, 

IL-1, IFNg).  

ʊʘʙʣʠʮʷ 7.3.1 -  ʇʦʚʝʨʭʥʝʚʠʡ ʬʝʥʦʪʠʧ ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ 

ʇʦʚʝʨʭʥʝʚʽ 

ʤʦʣʝʢʫʣʠ 

ʇʦʟʥʘʯʝʥʥʷ ʤʘʨʢʝʨʽʚ ʌʫʥʢʮʽʾ 

MHC ɯ ʪʘ ɯɯ ʢʣ. CD 74 ɸʥʪʠʛʝʥʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

LFA-1 CD11a/CD18  

 

ɸʜʛʝʟʽʡʥʽ ʤʦʣʝʢʫʣʠ 
LFA-3 CD58 

ICAM-1 CD54 

ICAM-2 CD102 

B7 CD80 

MMR, MFR  ʄʘʥʦʟʥʠʡ ʘʙʦ ʤʘʥʦʟʦ-ʬʫʢʦʟʥʠʡ ʨʝʮʝʧʪʦʨʠ 

ʘʙʦ ʣʝʢʪʠʥʦʧʦʜʽʙʥʽ ʧʦʚʝʨʭʥʝʚʽ ʤʦʣʝʢʫʣʠ ʜʣʷ 

ʧʨʠʢʨʽʧʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 
LLM   

CR1 CD35 ʈʝʮʝʧʪʦʨ C3b, iC3b 

CR3 

CR4 

CD11b/CD18 

CD11c/CD18 

ʈʝʮʝʧʪʦʨʠ iC3b, ʘʜʛʝʟʽʡʥʽ ʤʦʣʝʢʫʣʠ 

C5aR  ʈʝʮʝʧʪʦʨ C5a - ʭʝʤʦʘʪʨʘʢʪʘʥʪʫ 

FcɔRI 

FcɔRII 

FcɔRIII 

CD64 

CD32 

CD16 

 

ʈʝʮʝʧʪʦʨʠ IgG 

FcŮRII CD23 ʈʝʮʝʧʪʦʨ ʥʠʟʴʢʦʘʬʽʥʥʳʭ IgE 

IL-1R CDw121 ʈʝʮʝʧʪʦʨ ʽʥʪʝʨʣʝʡʢʽʥʘ 1 

TNFR CDw120a,b ʈʝʮʝʧʪʦʨʠ ʪʫʤʦʨʥʝʢʨʦʪʠʯʥʦʛʦ ʯʠʥʥʠʢʘ 

GM-CSFR CDw116 ʈʝʮʝʧʪʦʨ ʨʦʩʪʦʚʦʛʦ ʯʠʥʥʠʢʘ GM-CSF 

IFNɔR CDw119 ʈʝʮʝʧʪʦʨ ɯʌʅ-ɔ 

ɓ2ʽʥʪʝʛʨʠʥ CD18 

CD14 

ʈʝʮʝʧʪʦʨ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ (ʃʇʉ) 

ʈʝʮʝʧʪʦʨ ʃʇʉ-ʟʚ'ʷʟʫʶʯʦʛʦ ʙʽʣʢʘ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 
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ɸʣʴʚʝʦʣʷʨʥʽ ʤʘʢʨʦʬʘʛʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʦʯʠʱʝʥʥʷ ʚʽʜ ʚʜʠʭʫʚʘʥʠʭ 

ʯʫʞʦʨʽʜʥʠʭ ʯʘʩʪʠʥʦʢ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ. ɺʟʘʻʤʦʜʽʷ ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʟ 

ʯʘʩʪʠʥʢʘʤʠ, ʱʦ ʚʠʜʘʣʷʶʪʴʩʷ, ʯʝʨʝʟ ʧʝʚʥʽ ʨʝʮʝʧʪʦʨʠ ʚʠʟʥʘʯʘʻ ʚʠʨʘʞʝʥʽʩʪʴ 

ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ: ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦ ʘʢʪʠʚʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. ɺʽʜʧʦʚʽʜʴ ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʟʘʣʫʯʝʥʽ ʧʨʠ ʬʘʛʦʮʠʪʦʟʽ ʯʘʩʪʦʢ. ʄʘʢʩʠʤʘʣʴʥʦ 

ʚʠʨʘʞʝʥʘ ʟʘʧʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʭʦʧʣʝʥʥʷ ʦʧʩʦʥʽʟʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ ʯʝʨʝʟ Fc-

ʨʝʮʝʧʪʦʨʠ, ʚʽʜ ʷʢʠʭ ʚʽʜʭʦʜʠʪʴ ʤʽʮʥʠʡ ʩʠʛʥʘʣ ʘʢʪʠʚʘʮʽʾ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ 

ʚʠʙʫʭʫ, ʩʝʢʨʝʮʽʾ TNFŬ ʽ ʭʝʤʦʢʽʥʽʚ. ʆʧʩʦʥʽʥ-ʥʝʟʘʣʝʞʥʠʡ ʬʘʛʦʮʠʪʦʟ ʥʝ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʦʶ ʚʠʨʘʞʝʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʤʝʪʘʙʦʣʽʟʤʫ ʤʘʢʨʦʬʘʛʽʚ. 

ɿʘʭʦʧʣʝʥʥʷ ʥʝʦʧʩʦʥʽʟʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ ʘʣʴʚʝʦʣʷʨʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʤʦʞʣʠʚʝ 

ʯʝʨʝʟ ʽʥʪʝʛʨʦʚʘʥʽ ʨʝʮʝʧʪʦʨʠ ʘʙʦ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʨʽʟʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʯʘʩʪʦʢ: ʣʝʢʪʠʥʦʧʦʜʽʙʥʽ (MMR) ʜʣʷ ʚʫʛʣʝʚʦʜʽʚ, ʨʝʮʝʧʪʦʨʠ ʜʣʷ 

ʟʘʣʠʰʢʽʚ ʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʢʣʽʪʠʥ, ʩʢʝʚʝʥʜʞʝʨ-ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

LDL ʪʘ ʽʥ. ɽʢʩʧʨʝʩʽʷ ʚʩʽʭ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ ʨʝʛʫʣʶʻʪʴʩʷ ʧʨʦʟʘʧʘʣʴʥʠʤʠ 

ʮʠʪʦʢʽʥʘʤʠ. ɰʭ ʝʢʩʧʨʝʩʽʻʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʣʴ ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʷʢ 

ʙʘʨ'ʻʨʫ ʥʘ ʰʣʷʭʫ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʙʨʫʜʥʝʥʴ 

ʧʦʚʽʪʨʷ (air pollutions). 

 

ʊʘʙʣʠʮʷ 7.3.2  -  ɸʥʪʠʤʽʢʨʦʙʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʤʽʩʪʫ ʣʽʟʦʩʦʤ 

ʂʦʤʧʦʥʝʥʪʠ ʌʫʥʢʮʽʾ 

ʂʠʩʣʽ ʛʽʜʨʦʣʘʟʠ 

(ʧʨʦʪʝʠʥʘʟʠ, ʥʫʢʣʝʘʟʠ) 

ɻʽʜʨʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ ʟ ʦʧʪʠʤʫʤʦʤ ʧʨʠ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʭ pH, 

ʨʦʟʱʝʧʣʶʶʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʙʘʢʪʝʨʽʡ 

ʅʝʡʪʨʘʣʴʥʽ ʧʨʦʪʝʘʟʠ ʈʦʟʱʝʧʣʶʶʪʴ ʙʽʣʢʠ ʙʘʢʪʝʨʽʡ 

ʃʽʟʦʮʠʤ ʄʫʨʘʤʽʜʘʟʘ, ʨʫʡʥʫʻ ʢʣʽʪʠʥʥʫ ʩʪʽʥʢʫ ʙʘʢʪʝʨʽʡ 

ʂʘʪʽʦʥʥʽ ʙʽʣʢʠ ʇʨʦʷʚʣʷʶʪʴ ʙʘʢʪʝʨʠʮʠʜʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ 

ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʙʘʢʪʝʨʽʡ 

ɼʝʬʝʥʟʠʚʠ ʋʪʚʦʨʶʶʪʴ ʧʦʨʠ ʚ ʤʝʤʙʨʘʥʘʭ, ʚʠʢʣʠʢʘʶʪʴ ʦʜʥʦʣʘʥʮʶʛʦʚʽ ʨʦʟʨʠʚʠ ʚ 

ʤʦʣʝʢʫʣʽ ɼʅʂ ʫ ʙʘʢʪʝʨʽʡ 

B12 - ʱʦ ʟʚ'ʷʟʫʻ ʙʽʣʦʢ ɯʥʛʽʙʫʻ ɺ12-ʟʘʣʝʞʥʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʩʠʥʪʝʟʽ ɼʅʂ ʫ 

ʙʘʢʪʝʨʽʡ 

ʃʘʢʪʦʬʝʨʠʥ ɿʚ'ʷʟʫʻ ʟʘʣʽʟʦ, ʽʥʛʽʙʫʻ ʟʘʣʽʟʦ-ʟʘʣʝʞʥʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʦʢʠʩʣʝʥʥʽ ʫ ʙʘʢʪʝʨʽʡ 

 



266 

 

ʂʦʣʠ ʧʘʪʦʛʝʥʥʠʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʜʦʣʘʻ ʝʧʽʪʝʣʽʘʣʴʥʠʡ ʙʘʨ'ʻʨ, ʚ 

ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʚʽʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʤʘʢʨʦʬʘʛʦʤ. 

ɺʟʘʻʤʦʜʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʟ ʤʘʢʨʦʬʘʛʦʤ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ ʜʝʢʽʣʴʢʘ 

ʥʘʩʣʽʜʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʟʘʭʦʧʣʶʻʪʴʩʷ, ʚʙʠʚʘʻʪʴʩʷ ʽ 

ʧʝʨʝʪʨʘʚʣʶʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʤʘʢʨʦʬʘʛʘ. ʎʠʭ ʧʦʜʽʡ ʤʦʞʝ ʦʧʠʥʠʪʠʩʷ ʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʾ. ʇʨʦʪʝ ʙʘʛʘʪʦ ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʧʘʨʘʟʠʪʠʟʤʫ ʧʨʠʜʙʘʣʠ ʯʠʥʥʠʢʠ ʩʪʨʘʪʝʛʽʾ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʫʥʠʢʥʫʪʠ ʟʘʭʦʧʣʝʥʥʷ, ʘʙʦ ʚʥʫʪʨʽʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ ʪʘ 

ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʚ ʤʘʢʨʦʬʘʛʘʭ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʽʩʘʭʘʨʠʜʥʘ ʢʘʧʩʫʣʘ ʦʙʝʨʽʛʘʻ 

ʧʥʝʚʤʦʢʦʢʠ ʪʘ ʢʣʝʙʩʽʻʣʠ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʤʘʢʨʦʬʘʛʽʚ. ɯʥʬʽʢʫʶʯʘ 

ʜʦʟʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʦʞʝ ʙʫʪʠ ʪʘʢʘ ʚʝʣʠʢʘ, ʱʦ ʤʘʢʨʦʬʘʛʠ ʥʝ ʩʧʨʘʚʣʷʶʪʴʩʷ 

ʟ ʾʭ ʝʣʽʤʽʥʘʮʽʻʶ. ʇʨʦʪʝ ʚʟʘʻʤʦʜʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʤʘʢʨʦʬʘʛʽʚ 

ʤʘʻ ʱʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʥʘʩʣʽʜʦʢ - ʽʥʜʫʢʮʽʶ ʧʨʦʜʫʢʮʽʾ ʽ ʩʝʢʨʝʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʨʘʥʥʴʦʾ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʽʥʬʝʢʮʽʶ. ʂʨʽʤ ʪʦʛʦ, ʟʘʭʦʧʣʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʘ ʤʘʢʨʦʬʘʛʘʤʠ ʟʙʫʜʥʠʢʘ ʻ 

ʧʝʨʰʦʶ ʬʘʟʦʶ ʽʥʜʫʢʮʽʾ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʡʦʛʦ ʘʥʪʠʛʝʥʠ.    

ʄʘʢʨʦʬʘʛʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ, 

ʟʜʘʪʥʠʭ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. 

 

ʊʘʙʣʠʮʷ 7.3.3 -    ʉʝʢʨʝʪʦʨʥʽ ʧʨʦʜʫʢʪʠ ʤʘʢʨʦʬʘʛʽʚ 

ɻʨʫʧʠ ʇʨʦʜʫʢʪʠ 

ʃʽʟʦʩʦʤʥʽ ʬʝʨʤʝʥʪʠ ʇʨʦʪʝʘʟʳ, (ʜʝʟʦʢʩʠ) ʨʠʙʦʥʫʢʣʝʘʟʘ, ʣʽʧʘʟʠ, ʣʽʟʦʮʠʤ, 

ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ 

ʂʠʩʥʝʚʽ ʨʘʜʠʢʘʣʠ  ʇʝʨʝʢʠʩ ʚʦʜʥʶ, ʩʫʧʝʨʦʢʩʠʜ, ʥʽʪʨʦʢʩʠʜ ʽ ʽʥ. 

ʎʠʪʦʢʽʥʠ IL-1, IL-6, IL-10, IL-12, TNFŬ, IFNa/b, CSFs, TGF, FGF, PDGF 

ɯʥʛʽʙʽʪʦʨʠ ʮʠʪʦʢʽʥʽʚ IL-1 inh 

ɻʦʨʤʦʥʠ  ɸʜʨʝʥʦʢʦʨʪʢʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ, ʪʠʤʦʟʠʥ, ɓ-ʝʥʜʦʨʬʠʥ, ʚʽʪʘʤʽʥ ɼ3 

ʄʝʪʘʙʦʣʽʪʠ ʘʨʘʭʽʜʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ 

ʇʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʣʝʡʢʦʪʨʽʻʥʠ, ʪʨʦʤʙʦʢʩʘʥʠ 

ɯʥʛʽʙʽʪʦʨʠ ʧʨʦʪʝʘʟ a2-ʤʘʢʨʦʛʣʦʙʫʣʽʥ ʽ ʽʥ. 

ʂʦʤʧʦʥʝʥʪʠ 

ʢʦʤʧʣʝʤʝʥʪʘ 

ʉ1 - ʉ9 

ʂʦʤʧʦʥʝʥʪʠ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ 

ʌʽʙʨʦʥʝʢʪʠʥ, ʪʨʦʤʙʦʩʧʦʥʜʠʥ, ʭʦʥʜʨʦʾʪʠʥ ʩʫʣʴʬʘʪ 

ɿʚ'ʷʟʫʶʪʴ ʙʽʣʢʠ ʊʨʘʥʩʬʝʨʠʥ, ʘʚʠʜʠʥ, ʘʧʦʣʽʧʦʧʨʦʪʝʠʥ ɽ 
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ʅʘ ʤʝʤʙʨʘʥʽ ʤʘʢʨʦʬʘʛʽʚ ʝʢʩʧʨʝʩʦʚʘʥʽ ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʨʝʛʫʣʶʶʯʠʭ ʮʠʪʦʢʽʥʽʚ, ʛʦʣʦʚʥʠʤ ʘʢʪʠʚʫʶʯʠʤ ʩʝʨʝʜ ʷʢʠʭ ʻ IFNg. ɼʦʟʨʽʚʘʥʥʷ, 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʽ ʘʢʪʠʚʘʮʽʷ ʤʘʢʨʦʬʘʛʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʦʩʪʦʚʠʭ ʯʠʥʥʠʢʽʚ: GM-

CSF ʽ M-CSF. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʨʝʛʫʣʶʶʯʠʤ ʮʠʪʦʢʽʥʦʤ ʜʣʷ ʤʘʢʨʦʬʘʛʽʚ ʻ IL-

10, ʱʦ ʽʥʛʽʙʫʻ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ, ʷʢʽ ʩʪʠʤʫʣʶʻ IFNg. 

ʇʨʦʤʽʞʥʠʡ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʨʦʙʣʷʪʴ IL-4, IL-13, M-CSF ʽ TGFb. 

ʉʝʨʝʜ ʧʨʦʜʫʢʪʽʚ ʩʝʢʨʝʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʛʦʣʦʚʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʧʨʦʟʘʧʘʣʴʥʽ (IL-1, IL-6, TNFa IL-8, IL-12) ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ (IL10, TGFb) 

ʮʠʪʦʢʽʥʠ. ʄʘʢʨʦʬʘʛʠ ʧʨʦʜʫʢʫʶʪʴ ʽ ʩʝʢʨʝʪʫʶʪʴ ʯʠʥʥʠʢʠ ʟʨʦʩʪʘʥʥʷ ʜʣʷ 

ʘʫʪʦʢʨʠʥʥʦʾ ʨʝʛʫʣʷʮʽʾ ʽ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʽʥʰʠʭ ʢʣʽʪʠʥ (ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʬʽʙʨʦʙʣʘʩʪʽʚ). ʉʝʨʝʜ ʤʦʥʦʢʽʥʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʭʝʤʦʢʽʥʠ ʜʣʷ ʨʽʟʥʠʭ ʢʣʽʪʠʥ. 

ʇʨʦʜʫʢʪʠ ʤʘʢʨʦʬʘʛʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʛʝʟʽʶ ʣʝʡʢʦʮʠʪʽʚ ʜʦ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʽ 

ʧʦʜʘʣʴʰʫ ʪʨʘʥʩʝʥʜʦʪʝʣʽʘʣʴʥʫ ʤʽʛʨʘʮʽʶ (TNFa, IL-8 ʽ ʽʥ. ʭʝʤʦʢʽʥʠ). 

ʄʘʢʨʦʬʘʛʠ ʻ ʜʞʝʨʝʣʦʤ ʮʠʪʦʢʽʥʽʚ ʪʘ ʢʦʩʪʠʤʫʣʶʶʯʠʭ ʤʦʣʝʢʫʣ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʝʢʩʧʨʝʩʽʷ 

ʢʦʩʪʠʤʫʣʶʶʯʠʭ ʤʦʣʝʢʫʣ ʥʘ ʤʝʤʙʨʘʥʘʭ ʤʘʢʨʦʬʘʛʽʚ ʤʦʜʫʣʶʻʪʴʩʷ ʮʠʪʦʢʽʥʘʤʠ 

ʽ ʚʦʥʠ ʤʦʞʫʪʴ ʜʽʷʪʠ ʚ ʩʠʥʝʨʛʽʟʤʽ ʟ ʢʦʩʪʠʤʫʣʶʶʯʠʤʠ ʤʦʣʝʢʫʣʘʤʠ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʧʨʦʜʫʢʦʚʘʥʽ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʮʠʪʦʢʽʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʘʢʨʦʬʘʛʠ, 

ʚʠʢʣʠʢʘʶʯʠ ʾʭ ʘʢʪʠʚʘʮʽʶ. ʆʩʥʦʚʥʠʡ ʩʪʠʤʫʣʷʪʦʨ ʤʘʢʨʦʬʘʛʽʚ - IFNɔ - 

ʩʪʠʤʫʣʶʻ ʧʨʦʜʫʢʮʽʶ ʤʘʢʨʦʬʘʛʘʤʠ IL-12 ʽ ʢʦʩʪʠʤʫʣʶʶʯʠʭ ʤʦʣʝʢʫʣ 

ɺ7.1(CD80) ʽ ɺ7.2(CD86). ʎʠʪʦʢʽʥʠ IL-6 ʪʘ IL-12 ʫ ʩʠʥʝʨʛʽʟʤʽ ʟ ʤʦʣʝʢʫʣʘʤʠ 

ɺ7 ʧʽʜʩʠʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʾʭ ʜʠʬʝʨʝʥʮʽʘʮʽʶ. ʅʘ ʊ-

ʣʽʤʬʦʮʠʪʘʭ ʣʽʛʘʥʜʘʤʠ ʜʣʷ ʢʦʩʪʠʤʫʣʶʶʯʠʭ ʤʦʣʝʢʫʣ ɺ7 ʩʣʫʞʘʪʴ ʤʦʣʝʢʫʣʠ 

CD28 ʽ CTLA-4. 

IFNɔ, ʢʨʽʤ ʪʦʛʦ, ʽʥʜʫʢʫʻ ʧʨʦʜʫʢʮʽʶ ʤʘʢʨʦʬʘʛʘʤʠ ʜʦʜʘʪʢʦʚʦʛʦ 

ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʘ ʊ-ʣʽʤʬʦʮʠʪʽʚ - IL-15, ʱʦ ʤʘʻ ʙʘʛʘʪʦ ʟʘʛʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ IL-2. ɸʢʪʠʚʦʚʘʥʽ ʊ-ʣʽʤʬʦʮʠʪʠ ʨʘʟʦʤ ʟ IFNɔ ʧʨʦʜʫʢʫʶʪʴ 
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ʬʘʢʪʦʨ ʽʥʛʽʙʫʶʯʠʡ ʤʽʛʨʘʮʽʶ  (MIF),  ʷʢʠʡ ʚ ʩʠʥʝʨʛʽʟʤʽ ʟ TNFŬ ʽʥʜʫʢʫʻ 

ʧʨʦʜʫʢʮʽʶ ʤʘʢʨʦʬʘʛʘʤʠ ʥʽʪʨʦʢʩʠʜʥʠʭ ʨʘʜʠʢʘʣʽʚ. 

ʈʘʟʦʤ ʟ ʧʨʦʟʘʧʘʣʴʥʠʤʠ ʮʠʪʦʢʽʥʘʤʠ, ʱʦ ʘʢʪʠʚʫʶʪʴ ʤʘʢʨʦʬʘʛʠ, 

ʽʩʥʫʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʱʦ ʽʥʛʽʙʫʶʪʴ ʦʢʨʝʤʽ ʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ: 

IL-4, IL-10, IL-13, TGFb. IL-10, ʷʢʠʡ ʧʨʦʜʫʢʫʶʪʴ ʽ ʤʘʢʨʦʬʘʛʠ, ʽ ʊ-ʣʽʤʬʦʮʠʪʠ, 

ʧʨʠʛʥʽʯʫʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ ʤʘʢʨʦʬʘʛʽʚ: ʟʥʠʞʫʻ ʝʢʩʧʨʝʩʽʶ ɺ7, ʽʥʛʽʙʫʻ 

ʧʨʦʜʫʢʮʽʶ ʽ ʘʢʪʠʚʥʽʩʪʴ MIF, TNFŬ, IL-12. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ IL-4 ʽ TGFɓ 

ʽʥʛʽʙʫʶʪʴ ʩʝʢʨʝʮʽʶ ʤʦʥʦʢʽʥʽʚ, ʘʣʝ ʥʝ ʟʥʠʞʫʶʪʴ ʝʢʩʧʨʝʩʽʾ ʢʦʩʪʠʤʫʣʶʶʯʠʭ 

ʤʦʣʝʢʫʣ ɺ7. ɺʩʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʧʨʠʛʥʽʯʫʶʪʴ ʧʨʦʜʫʢʮʽʶ 

ʤʘʢʨʦʬʘʛʘʤʠ ʥʽʪʨʦʢʩʠʜʥʠʭ ʨʘʜʠʢʘʣʽʚ. ɺ ʨʦʣʽ ʽʥʛʽʙʽʪʦʨʽʚ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʽ 

ʽʥʰʽ ʮʠʪʦʢʽʥʠ, ʥʘʧʨʠʢʣʘʜ IL-2, ʷʢʠʡ ʤʦʞʝ ʽʥʜʫʢʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ 

ʤʘʢʨʦʬʘʛʘʤʠ TGFb. ʆʩʪʘʥʥʽʡ ʟʥʠʞʫʻ ʤʽʢʨʦʙʦʮʠʜʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ, ʽʥʛʽʙʫʫʯʠ 

ʧʨʦʜʫʢʮʽʶ ʥʽʪʨʦʢʩʠʜʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʽʥʛʽʙʫʻ ʧʨʦʜʫʢʮʽʶ ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ ɽ2, ʘ 

ʥʘ ʊ-ʣʽʤʬʦʮʠʪʘʭ ʟʥʠʞʫʻ ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʽʚ ʜʣʷ IL-2. ɯʥʛʽʙʽʪʦʨʥʠʤ 

ʝʬʝʢʪʘʤ TGFɓ, ʤʦʞʫʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʩʪʠʤʫʣʶʶʯʽ ʝʬʝʢʪʠ IFNɔ ʪʘ TNFŬ, ʷʢʽ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʟ IL-2. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʘʮʽʾ ʘʙʦ 

ʜʝʘʢʪʠʚʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʫ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʊ-

ʣʽʤʬʦʮʠʪʽʚ (ʚ ʊʭ1 ʘʙʦ ʊʭ2), ʘʢʪʠʚʘʮʽʷ ʤʘʢʨʦʬʘʛʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʪʘʢʦʛʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʘ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ ʚʠʙʦʨʯʦʶ 

ʘʢʪʠʚʘʮʽʻʶ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ ʤʘʢʨʦʬʘʛʽʚ. 

ɼʠʩʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʜʝʬʝʢʪʽʚ 

ʛʫʤʦʨʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ: ʘʥʪʠʪʽʣ, ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʘ, ʮʠʪʦʢʽʥʽʚ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʘʢʪʠʚʘʮʽʾ. ɼʠʩʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʦʷʚʘʤʠ ʜʝʬʝʢʪʽʚ ʾʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ. ʅʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʤʠ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʬʘʛʦʮʠʪʽʚ ʻ ʤʝʪʘʙʦʣʽʯʥʽ ʰʣʷʭʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʢʨʦʙʦʮʠʜʥʽʩʪʴ ʬʘʛʦʮʠʪʽʚ. ʊʦʤʫ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʤʠ ʤʦʞʫʪʴ 

ʚʠʷʚʠʪʠʩʷ ʜʝʬʝʢʪʠ ʪʘʢʠʭ ʬʝʨʤʝʥʪʽʚ, ʷʢ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ, ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ-
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ʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʢʠʩʣʘ ʽ ʣʫʞʥʘ ʬʦʩʬʘʪʘʟʠ, ʣʽʟʦʩʦʤʥʽ ʛʽʜʨʦʣʘʟʠ, ʥʝʡʪʨʘʣʴʥʽ 

ʧʨʦʪʝʘʟʠ. 

ɻʝʥʝʪʠʯʥʽ ʜʝʬʝʢʪʠ ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ ʤʦʞʫʪʴ ʪʦʨʢʘʪʠʩʷ 

ʦʢʨʝʤʠʭ ʾʭ ʬʫʥʢʮʽʡ: ʨʫʭʣʠʚʦʩʪʽ, ʭʝʤʦʪʘʢʩʠʩʫ, ʘʜʛʝʟʽʾ (ʧʨʠ ʧʦʨʫʰʝʥʥʽ 

ʩʠʥʪʝʟʫ ʽ ʝʢʩʧʨʝʩʽʾ ʘʜʛʝʟʽʡʥʠʭ ʤʦʣʝʢʫʣ ʘʙʦ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ), 

ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʽ (ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʢʠʩʥʝʚʦ-ʟʘʣʝʞʥʠʭ ʘʙʦ ʢʠʩʝʥʝʚʦ-

ʥʝʟʘʣʝʞʥʠʭ ʤʝʭʘʥʽʟʤʽʚ). ʅʘʙʫʪʽ ʽʤʤʫʥʦʜʝʬʽʮʠʪʠ ʟ ʜʝʬʝʢʪʘʤʠ ʬʫʥʢʮʽʡ 

ʤʘʢʨʦʬʘʛʽʚ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʥʝʩʝʥʠʭ ʽʥʬʝʢʮʽʡ. 

ɼʝʷʢʽ ʚʽʨʫʩʠ ʪʘ ʥʘʡʧʨʦʩʪʽʰʽ ʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʢʦʧʽʾ FcR, ʷʢʽ ʟʚ'ʷʟʫʶʪʴ 

ʘʥʪʠʪʽʣʘ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ, ʯʝʨʝʟ Fc-ʬʨʘʛʤʝʥʪʠ ʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʘʢʪʠʚʘʮʽʾ 

ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʤʘʢʨʦʬʘʛʽʚ (ʬʘʛʦʮʠʪʦʟʫ). ʇʘʪʦʛʝʥʥʽ ʤʽʢʦʙʘʢʪʝʨʽʾ ʤʽʩʪʷʪʴ 

ʩʫʣʴʬʘʪʠʜʠ ʪʘ ʛʣʽʢʦʣʽʧʽʜʠ, ʷʢʽ ʽʥʛʽʙʫʶʪʴ ʟʣʠʪʪʷ ʣʽʟʦʩʦʤ ʟ ʬʘʛʦʩʦʤʘʤʠ, ʪʘ 

ʧʨʦʜʫʢʫʶʪʴ ʨʷʜ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʥʝʡʪʨʘʣʽʟʫʶʪʴ ʨʝʘʢʪʠʚʥʽ ʢʠʩʥʝʚʽ ʨʘʜʠʢʘʣʠ 

ʬʘʛʦʮʠʪʽʚ. ʃʝʡʰʤʘʥʽʾ ʩʝʢʨʝʪʫʶʪʴ ʧʨʦʪʝʘʟʠ, ʱʦ ʽʥʘʢʪʠʚʫʶʪʴ ʣʽʟʦʩʦʤʥʽ 

ʬʝʨʤʝʥʪʠ, ʘʙʦ ʽʥʛʽʙʫʶʪʴ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʚʠʙʫʭ. ɼʝʷʢʽ ʙʘʢʪʝʨʽʾ ʧʨʦʜʫʢʫʶʪʴ 

ʝʢʟʦʪʦʢʩʠʥʠ, ʱʦ ʦʜʝʨʞʘʣʠ ʥʘʟʚʫ ʣʝʡʢʦʮʠʜʠʥʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʜʝʟʽʥʪʝʛʨʘʮʽʶ 

ʣʽʟʦʩʦʤ ʚʩʝʨʝʜʠʥʽ ʤʘʢʨʦʬʘʛʽʚ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʾ 

ʦʨʛʘʥʝʣʠ ʽ ʜʦ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ. ɹʘʛʘʪʦ ʟ ʚʥʫʪʨʽʢʣʽʪʠʥʥʠʭ ʧʘʨʘʟʠʪʫʶʯʠʭ 

ʙʘʢʪʝʨʽʡ, ʥʘʡʧʨʦʩʪʽʰʠʭ ʽ ʚʽʨʫʩʽʚ ʫʩʝʨʝʜʠʥʽ ʤʘʢʨʦʬʘʛʽʚ ʧʦ-ʨʽʟʥʦʤʫ 

ʽʥʪʝʨʬʝʨʫʶʪʴ ʽʟ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ ʚʥʫʪʨʽʢʣʽʪʠʥʥʦʾ ʪʨʘʥʩʜʫʢʮʽʾ ʩʠʛʥʘʣʽʚ. 

ɺʠʢʣʠʢʘʥʝ ʥʠʤʠ ʧʦʨʫʰʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʨʦʪʝʾʥʢʽʥʘʟʘʤʠ, 

ʬʦʩʬʦʣʽʧʘʟʘʤʠ ʪʘ ʽʥʰʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʚʥʫʪʨʽʢʣʽʪʠʥʥʠʭ ʚʪʦʨʠʥʥʠʭ 

ʤʝʩʝʥʜʞʝʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʘʢʪʠʚʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ. ʇʨʠ ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ 

ʧʝʨʝʨʦʙʢʘ ʟʘʭʦʧʣʝʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʝʢʩʧʨʝʩʽʷ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ MHC II 

ʢʣʘʩʫ, ʧʨʝʟʝʥʪʘʮʽʷ ʘʥʪʠʛʝʥʽʚ, ʧʨʦʜʫʢʮʽʷ ʮʠʪʦʢʽʥʽʚ, ʩʪʨʘʞʜʘʶʪʴ ʽ ʟʘʭʠʩʥʽ 

ʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ. ʋ ʣʶʜʝʡ, ʽʥʬʽʢʦʚʘʥʠʭ ʧʣʘʟʤʦʜʽʷʤʠ ʘʙʦ ʪʨʠʧʘʥʦʩʦʤʘʤʠ, 

ʙʫʣʘ ʦʧʠʩʘʥʘ ʧʦʷʚʘ çʩʫʧʨʝʩʠʚʥʠʭ ʤʘʢʨʦʬʘʛʽʚè, ʩʝʢʨʝʪʫʶʯʠʭ ʮʠʪʦʢʽʥ, ʷʢʠʡ 

ʽʥʛʽʙʽʨʫʚʘʚ ʽ ʩʝʢʨʝʮʽʶ IL-2 ʪʘ ʝʢʩʧʨʝʩʽʶ IL-2R ʥʘ ʊ-ʣʽʤʬʦʮʠʪʘʭ. ʊʘʢʽ 
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ʜʝʬʝʢʪʥʽ ʤʘʢʨʦʬʘʛʠ ʤʦʞʫʪʴ ʧʨʠʛʥʽʯʫʚʘʪʠ ʊ-ʣʽʤʬʦʮʠʪʠ ʯʝʨʝʟ ʢʣʽʪʠʥʥʽ 

ʢʦʥʪʘʢʪʠ, ʱʦ ʟʘʣʫʯʘʶʪʴ ʧʦʚʝʨʭʥʝʚʽ ʨʝʛʫʣʷʪʦʨʥʽ ʤʦʣʝʢʫʣʠ. 

ʆʧʠʩʘʥʠʡ ʨʽʜʢʽʩʥʠʡ ʥʘʙʫʪʠʡ ʜʝʬʝʢʪ ʤʘʢʨʦʬʘʛʽʚ ʧʽʜ ʥʘʟʚʦʶ 

çʤʘʣʘʢʦʧʣʘʢʽʷè, ʧʨʠ ʷʢʽʡ ʟʘʧʘʣʴʥʽ ʛʨʘʥʫʣʝʤʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʪʢʘʥʠʥʘʭ, ʯʘʩʪʽʰʝ - ʚ ʝʧʽʪʝʣʽʾ ʩʝʯʦʩʪʘʪʝʚʦʛʦ ʪʨʘʢʪʫ. ʋ ʩʢʣʘʜʽ ʪʘʢʠʭ ʛʨʘʥʫʣʝʤ 

ʚʠʷʚʣʷʶʪʴʩʷ ʢʨʫʧʥʽ ʤʦʥʦʥʫʢʣʝʘʨʠ ʟ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʙʘʢʪʝʨʽʡ ʫ 

ʬʘʛʦʩʦʤʘʭ (ʪʽʣʴʮʷ Michaelis-Gutmanôʘ). ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʜʝʬʝʢʪ ʜʝʛʨʘʜʘʮʽʾ 

ʟʘʭʦʧʣʝʥʠʭ ʙʘʢʪʝʨʽʡ. 

 

ɼʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʪʘ ʢʣʽʪʠʥʠ ʃʘʥʛʝʨʛʘʥʩʘ 

 

ɿʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ, ʾʭ ʧʦʭʦʜʞʝʥʥʷ ʽ 

ʬʫʥʢʮʽʾ ʟʥʘʯʥʦ ʫʪʦʯʥʠʣʠʩʷ. ɼʦʚʝʜʝʥʦ ʢʽʩʪʢʦʚʦ-ʤʦʟʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ 

ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ. ʄʦʞʣʠʚʽ ʜʚʘ ʰʣʷʭʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ: ʟ ʦʢʨʝʤʦʾ ʢʣʽʪʠʥʠ-

ʧʦʧʝʨʝʜʥʠʢʘ ʜʝʥʜʨʠʪʥʦʾ ʢʣʽʪʠʥʠ ʘʙʦ ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ 

ʤʽʻʣʦʤʦʥʦʮʠʪʘʨʥʦʾ ʩʝʨʽʾ, ʷʢʠʡ ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʜʦ ʩʪʘʜʽʾ ʤʦʥʦʮʠʪʘ, ʘ 

ʤʦʥʦʮʠʪ ʤʦʞʝ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʘʙʦ ʚ ʪʢʘʥʠʥʥʠʡ ʤʘʢʨʦʬʘʛ, ʘʙʦ ʚ ʜʝʥʜʨʠʪʥʫ 

ʢʣʽʪʠʥʫ (ʨʠʩ7.3.2). ʇʦʧʝʨʝʜʥʠʢʠ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʟ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʯʝʨʝʟ 

ʢʨʦʚ'ʷʥʝ ʨʫʩʣʦ ʟʘʩʝʣʷʶʪʴ ʨʽʟʥʽ ʥʝʣʽʤʬʦʾʜʥʽ ʪʢʘʥʠʥʠ: ʝʧʽʜʝʨʤʽʩ ʰʢʽʨʠ, ʩʣʠʟʦʚʽ 

ʦʙʦʣʦʥʢʠ ʧʦʚʽʪʨʦʥʦʩʥʠʭ ʰʣʷʭʽʚ, ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʽ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ 

ʪʨʘʢʪʽʚ, ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ ʪʢʘʥʠʥʠ ʩʝʨʮʷ, ʥʠʨʦʢ ʽ ʽʥʰʠʭ ʦʛʨʛʘʥʽʚ. ʋ ʝʧʽʜʝʨʤʽʩʽ 

ʰʢʽʨʠ ʽ ʩʣʠʟʦʚʠʭ ʧʦʚʽʪʨʦʥʦʩʥʠʭ ʰʣʷʭʽʚ ʮʽ ʢʣʽʪʠʥʠ ʥʦʩʷʪʴ ʥʘʟʚʫ çʢʣʽʪʠʥʠ 

ʃʘʥʛʝʨʛʘʥʩʘè. ʄʽʛʨʘʮʽʷ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ ʚ ʰʢʽʨʫ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʥʘ ʥʠʭ ʧʦʩʠʣʶʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ 

ʣʽʛʘʥʜ ʜʣʷ ʩʝʣʝʢʪʠʥʽʚ ʝʥʜʦʪʝʣʽʶ. ʆʜʥʦʯʘʩʥʦ ʥʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʜʝʨʤʘʣʴʥʠʭ ʢʘʧʽʣʷʨʽʚ ʧʦʩʠʣʶʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ ɽ-ʩʝʣʝʢʪʠʥʽʚ. ɿʘʩʝʣʝʥʥʷ 

ʥʝʣʽʤʬʦʾʜʥʠʭ ʪʢʘʥʠʥ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʩʪʠʤʫʣʶʻ ʨʦʩʪʦʚʠʡ ʯʠʥʥʠʢ - 

GM-CSF . 
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ɼʂ

ʂʽʩʪʢʦʚʦʤʦʟʢʦʚʦʛʦ

ʧʦʭʦʜʞʝʥʥʷ

ʅʝʢʽʩʪʢʦʚʦʤʦʟʢʦʚʦʛʦ

ʧʦʭʦʜʞʝʥʥʷ

ʄʽʻʣʦʾʜʥʽ

ʃʽʤʬʦʾʜʥʽ- ʢʣʽʪʠʥʠʃʘʥʛʝʨʛʘʥʩʘ

(ʛʨʘʥʫʣʠɹʽʨʙʝʢʘ,

Lag-ag, L/E-ʢʘʜʛʝʨʠʥʘ,

p55,  CD11c, CD13, CD33)

-ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽɼʂ

(ʉD2, CD9, CD68)

-ʤʦʣʝʢʫʣʠɻʂɻ1 ʠ2 ʢʣ,

CD80, CD86, CD123

ʌʦʣʽʢʫʣʷʨʥʽɼʂ

 
 

ʈʠʩʫʥʦʢ 7.3.3 - ʇʦʭʦʜʞʝʥʥʷ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ 

 

ʇʦʩʠʣʝʥʘ ʧʨʦʜʫʢʮʽʷ GM-CSF ʚ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʧʨʠ ʟʘʧʘʣʝʥʽ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʝʢʨʫʪʫʚʘʥʥʷ ʚ ʣʝʛʝʥʝʚʫ ʪʢʘʥʠʥʫ ʢʣʽʪʠʥ ʪʠʧʫ 

ʃʘʥʛʝʨʛʘʥʩʘ. ʉʘʤʽ ʥʘʡʧʝʨʰʽ ʢʣʽʪʠʥʠ, ʱʦ  ʤʽʛʨʫʶʪʴ ʫ ʚʦʛʥʠʱʝ ʙʘʢʪʝʨʽʡʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʚ ʣʝʛʝʥʷʭ - ʮʝ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ - ʧʦʧʝʨʝʜʥʠʢʠ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ 

ʘʥʪʠʛʝʥʠ MHC ɯɯ ʢʣʘʩʫ. ʊʨʘʥʩʧʦʨʪʦʚʘʥʽ ʢʣʽʪʠʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʫ ʟʚ'ʷʟʢʫ ʟ 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʽ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʪʠʧʦʚʽ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ. ɼʝʥʜʨʠʪʥʽ 

ʢʣʽʪʠʥʠ ʨʝʢʨʫʪʫʶʪʴ ʚ ʝʧʽʪʝʣʽʡ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʘʝʨʦʟʦʣʴʥʝ 

ʚʚʝʜʝʥʥʷ  ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ ʙʘʢʪʝʨʽʡ (ʃʇʉ). ʊʦʡ ʞʝ ʃʇʉ, ʦʯʝʚʠʜʥʦ, ʯʝʨʝʟ 
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ʽʥʜʫʢʮʽʶ ʩʠʥʪʝʟʫ TNF ʤʦʞʝ ʧʦʩʣʫʞʠʪʠ ʩʠʛʥʘʣʦʤ ʧʝʨʝʭʦʜʫ ʜʝʥʜʨʠʪʥʠʭ 

ʢʣʽʪʠʥ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ ʪʢʘʥʠʥʠ ʚ ʜʨʝʥʫʶʯʠʡ ʣʽʤʬʦʚʫʟʦʣ. ʋ ʥʝʣʽʤʬʦʾʜʥʠʭ 

ʪʢʘʥʠʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ, ʜʝ 

ʚʦʥʠ ʥʘʙʫʚʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʇʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ (IL-1, TNFa) ʚʠʢʣʠʢʘʶʪʴ ʧʨʠʩʢʦʨʝʥʝ 

ʜʦʟʨʽʚʘʥʥʷ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʪʘ ʾʭ ʤʽʛʨʘʮʽʶ ʟ ʥʝʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ ʫ ʢʨʦʚ 

ʘʙʦ ʚ ʘʬʝʨʝʥʪʥʫ ʣʽʤʬʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʤʽʛʨʫʶʪʴ ʚ 

ʣʽʤʬʦʚʫʟʣʠ, ʜʝ ʾʭ ʬʝʥʦʪʠʧ ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʟʨʽʣʽ 

çʧʨʝʟʝʥʪʫʶʯʽè ʢʣʽʪʠʥʠ, ʱʦ ʝʢʩʧʨʝʩʫʶʪʴ ʥʘ ʤʝʤʙʨʘʥʘʭ ʢʦʩʪʠʤʫʣʶʶʯʽ 

ʤʦʣʝʢʫʣʠ ʪʘ ʟʜʘʪʥʽ ʽʥʽʮʽʶʚʘʪʠ ʩʧʝʮʠʬʽʯʥʫ ʚʽʜʧʦʚʽʜʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ɼʦ 

ʮʠʪʦʢʽʥʽʚ, ʱʦ ʧʽʜʩʠʣʶʶʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ, ʚʽʜʥʦʩʷʪʴʩʷ: 

TNFŬ, GM-CSF IL-4, IFNg. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ ʧʨʦʜʫʢʦʚʘʥʠʡ 

ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ IL-10 ʧʨʠʛʥʽʯʫʻ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʽ ʬʫʥʢʮʽʾ ʜʝʥʜʨʠʪʥʠʭ 

ʢʣʽʪʠʥ. ɼʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʨʘʟʦʤ ʟ ʤʘʢʨʦʬʘʛʘʤʠ ʽ ɺ-ʣʤ̔ʬʦʮʠʪʘʤʠ ʻ 

ʧʨʦʬʝʩʽʡʥʠʤʠ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɼʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ 

ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʽ ʚ ʽʥʽʮʽʘʮʽʾ ʧʝʨʚʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ɼʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʙʘʛʘʪʦ ʧʦʜʽʙʥʦʩʪʝʡ ʟ ʤʘʢʨʦʬʘʛʘʤʠ, ʘʣʝ 

ʤʘʶʪʴ ʽ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʌʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʦʣʦʜʽʶʪʴ ʣʠʰʝ 

ʥʝʟʨʽʣʽ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʥʝʣʽʤʬʦʾʜʥʠʭ 

ʪʢʘʥʠʥʘʭ, ʥʘʧʨʠʢʣʘʜ ʢʣʽʪʠʥʠ ʃʘʥʛʝʨʛʘʥʩʘ. ʆʩʥʦʚʥʠʡ ʰʣʷʭ ʟʘʭʦʧʣʝʥʥʷ 

ʘʥʪʠʛʝʥʫ, ʚʣʘʩʪʠʚʠʡ ʜʝʥʜʨʠʪʥʠʤ ʢʣʽʪʠʥʘʤ, - ʮʝ ʤʘʢʨʦʧʽʥʦʮʠʪʦʟ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʷʢʦʛʦ ʘʥʪʠʛʝʥ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʫ ʚʘʢʫʦʣʴ, ʜʝ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʘ ʧʝʧʪʠʜʠ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ, ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ. ʗʢ ʧʨʘʚʠʣʦ, ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ 

ʟʘʭʦʧʣʶʶʪʴ ʘʥʪʠʛʝʥ ʥʘ ʧʝʨʠʬʝʨʽʾ (ʫ ʥʝʣʽʤʬʦʾʜʥʠʭ ʪʢʘʥʠʥʘʭ), ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ 

ʤʽʛʨʫʶʪʴ ʚ ʣʽʤʬʦʚʫʟʣʠ, ʜʝ ʧʨʝʟʝʥʪʫʶʪʴ ʮʝʡ ʘʥʪʠʛʝʥ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʊʂʈ ʽ 

ʘʢʪʠʚʘʮʽʾ ʊ-ʢʣʽʪʠʥ. 
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ʊʘʙʣʠʮʷ 7.3.4 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʠʭ 

ʢʣʽʪʠʥ 

ʊʠʧʠ ʢʣʽʪʠʥ ʄʘʢʨʦʬʘʛʠ ɼʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ɺ-ʣʽʤʬʦʮʠʪʠ 

 

ɽʢʩʧʨʝʩʽʷ  ʂʦʥʩʪʠʪʫʪʠʚʥʘ ++ +++ ++ 

MHC II ʢʣ.  ɯʥʜʫʢʫʻʪʴʩʷ IFNɔ, TNFŬ IFNɔ, TNFŬ IL-4 ʘʣʝ ʥʝ IFNɔ 

ʈʝʮʝʧʪʦʨʠ FcR CR1 FcR SIg, FcR CR1 

ɸʜʛʝʟʽʡʥʽ ʤʦʣʝʢʫʣʠ B7, LFA-1, ICAM-1, LFA-2, LFA-3, 

ICAM-2  

B7, LFA-1, LFA-3, 

CD72, CD22, CD54  

ʇʨʦʜʫʢʮʽʷ ʽ ʩʝʢʨʝʮʽʷ IL-1 +++ + + 

ɿʜʘʪʥʽʩʪʴ ʜʦ:  

ʌʘʛʦʮʠʪʦʟʫ 
 

+++ 

 

- 

 

- 

ʇʽʥʦʮʠʪʦʟʫ +++ +++ + 

ʇʝʨʝʨʦʙʢʘ ʘʥʪʠʛʝʥʫ +++ + + 

ʇʨʝʟʝʥʪʘʮʽʷ ʘʥʪʠʛʝʥʫ + +++ +++ 

 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʢʣʶʯʝʥʥʷ ʬʫʥʢʮʽʡ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʽʟ 

ʟʘʭʦʧʣʝʥʥʷ ʘʥʪʠʛʝʥʫ ʥʘ ʩʪʠʤʫʣʷʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʪʦʤʫ ʥʘ ʤʝʤʙʨʘʥʽ 

ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʧʦʯʠʥʘʶʪʴ ʝʢʩʧʨʝʩʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʽ ʘʜʛʝʟʽʡʥʽ (ICAM-1, 

LFA-3) ʽ ʢʦ-ʩʪʠʤʫʣʶʶʯʽ (B7-1, B7-2, CD40) ʤʦʣʝʢʫʣʠ, ʘ ʪʘʢʦʞ ʤʦʣʝʢʫʣʠ 

CD44, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʤʽʛʨʘʮʽʶ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʚ ʣʽʤʬʦʾʜʥʽ ʦʨʛʘʥʠ. 

ɼʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ ʧʨʝʟʝʥʪʫʚʘʪʠ ʧʝʨʝʨʦʙʣʝʥʠʡ ʫ ʬʘʛʦʣʽʟʦʩʦʤʘʭ 

ʘʥʪʠʛʝʥ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ ɯɯ ʢʣʘʩʫ, ʘ ʨʦʟʯʠʥʥʽ ʝʢʟʦʛʝʥʥʽ 

ʘʥʪʠʛʝʥʠ - ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ ɯ ʢʣʘʩʫ. ʇʨʠ ʮʴʦʤʫ ʟʘʭʦʧʣʝʥʥʷ 

ʘʥʪʠʛʝʥʫ ʽ ʡʦʛʦ ʧʨʝʟʝʥʪʘʮʽʷ ʨʦʟ'ʻʜʥʘʥʽ ʚ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʘʢʨʦʬʘʛʽʚ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʥʝ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ çʜʚʽʨʥʠʢʘè ʟ 

ʧʝʨʝʪʨʘʚʣʝʥʥʷʤ ʟʘʭʦʧʣʝʥʠʭ ʙʽʣʢʽʚ ʜʦ ʦʢʨʝʤʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. ʋ ʜʝʥʜʨʠʪʥʠʭ 

ʢʣʽʪʠʥ ʝʥʜʦʮʠʪʦʟ ʩʣʫʞʠʪʴ ʣʠʰʝ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʫ. ɺʦʥʠ 

ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʟ ʧʨʦʬʝʩʽʡʥʠʭ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ 

ʢʣʽʪʠʥ, ʟʜʘʪʥʠʭ ʧʨʝʟʝʥʪʫʚʘʪʠ ʽ ʚʣʘʩʥʽ ʘʫʪʦʘʥʪʠʛʝʥʥʽ ʝʧʽʪʦʧʠ, ʪʘ 

ʪʫʤʦʨʘʩʦʮʽʡʦʚʘʥʽ ʘʥʪʠʛʝʥʥʽ ʝʧʽʪʦʧʠ. ʂʨʽʤ ʪʦʛʦ, ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʟʜʽʙʥʽ ʜʦ 

ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ ʩʠʥʪʝʟʫ ʬʽʟʽʦʣʦʛʽʯʥʦ ʟʥʘʯʫʱʠʭ ʢʽʣʴʢʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʦʛʦ MIP-1,g ʷʢʠʡ ʦʧʦʩʝʨʝʜʢʦʚʫʻ ʭʝʤʦʪʘʢʩʠʩ ʽ ʤʽʛʨʘʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 
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ʪʦʙʪʦ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʨʝʢʨʫʪʫʚʘʥʥʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

(ʷʢ CD4+
 
, ʪʘʢ ʽ CD8+

 
) ʧʝʨʝʜ ʾʭ ʘʢʪʠʚʘʮʽʻʶ. 

 

 

ɻʨʘʥʫʣʦʮʠʪʠ 
 

ʋ ʝʬʝʢʪʦʨʥʽʡ ʬʘʟʽ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʽ 

ʽʥʰʽ ʣʝʡʢʦʮʠʪʠ ʢʨʦʚʽ: ʛʨʘʥʫʣʦʮʠʪʠ ʘʙʦ ʧʦʣʽʤʦʨʬʥʦʷʜʝʨʥʽ ʣʝʡʢʦʮʠʪʠ. 

(ʈʠʩ.7.3.4.) 

 

 

ɹʘʟʦʬʽʣɹʘʟʦʬʽʣ ʅʝʡʪʨʦʬʽʣʅʝʡʪʨʦʬʽʣɽʦʟʠʥʦʬʽʣɽʦʟʠʥʦʬʽʣ  

 
 

? 

 ʈʠʩʫʥʦʢ 7.3.4 -  ɻʨʘʥʫʣʦʮʠʪʠ ʘʙʦ ʧʦʣʽʤʦʨʬʥʦʷʜʝʨʥʽ ʣʝʡʢʦʮʠʪʠ.  

 

ʎʽ ʢʣʽʪʠʥʠ ʩʢʣʘʜʘʶʪʴ ʧʝʨʰʫ ʣʽʥʽʶ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ 

ʧʨʦʪʠʤʽʢʨʦʙʥʦʛʦ ʟʘʭʠʩʪʫ. ɺʦʥʠ ʧʝʨʰʠʤʠ ʤʦʙʽʣʽʟʫʶʪʴʩʷ ʫ ʚʦʛʥʠʱʝ 

ʟʘʧʘʣʝʥʥʷ ʘʙʦ ʽʥʬʝʢʮʽʾ ʽ ʚʽʜ ʾʭ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘʣʝʞʠʪʴ 

ʝʣʽʤʽʥʘʮʽʷ ʟʙʫʜʥʠʢʽʚ. ɰʭ ʤʦʙʽʣʽʟʘʮʽʷ ʟ ʢʨʦʚ'ʷʥʦʛʦ ʨʫʩʣʘ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʮʠʪʦʢʽʥʽʚ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (IL-8) ʘʙʦ ʉ5ʘ -ʬʨʘʢʮʽʾ 

ʘʢʪʠʚʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ. ɯʥʰʽ ʧʨʦʜʫʢʪʠ ʤʘʢʨʦʬʘʛʽʚ ʘʢʪʠʚʫʶʪʴ 

ʬʫʥʢʮʽʾ ʛʨʘʥʫʣʦʮʠʪʽʚ (TNF-a). 
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ɻʨʘʥʫʣʦʮʠʪʠ ʧʨʦʜʫʢʫʶʪʴʩʷ ʚ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʧʽʜ ʚʧʣʠʚʦʤ IL-1, IL-

3, IL-5, GM-CSF ʽ G-CSF. ʋ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʫ ʜʦʨʦʩʣʠʭ ʤʽʩʪʠʪʴʩʷ 2³10
11

 

ʤʽʻʣʦʾʜʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʘ ʨʝʟʝʨʚ ʛʨʘʥʫʣʦʮʠʪʽʚ ʩʢʣʘʜʘʻ 6³10
11
. ʇʦʧʝʨʝʜʥʠʢʠ 

ʘʢʪʠʚʥʦ ʧʨʦʣʽʬʝʨʫʶʪʴ, ʘ ʚ ʨʝʟʝʨʚ ʚʭʦʜʷʪʴ ʜʦʟʨʽʚʘʶʯʽ ʛʨʘʥʫʣʦʮʠʪʠ, ʱʦ ʥʝ 

ʜʽʣʷʪʴʩʷ. ʏʝʨʝʟ ʩʪʘʜʽʶ ʧʦʧʝʨʝʜʥʠʢʘ ʚʦʥʠ ʧʨʦʭʦʜʷʪʴ ʟʘ 4 ʜʥʽ (3-5 ʜʽʣʝʥʴ), ʘ 

ʤʦʨʬʦʣʦʛʽʯʥʝ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʜʦʟʨʽʚʘʥʥʷ ʚ ʨʝʟʝʨʚʽ ʟʘʡʤʘʻ ʱʝ 5 ʜʥʽʚ. 

ʑʦʜʝʥʥʠʡ ʚʠʭʽʜ ʟ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚ ʥʦʨʤʽ ʩʢʣʘʜʘʻ 10
11

 ʛʨʘʥʫʣʦʮʠʪʽʚ, ʘʣʝ 

ʚʽʥ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʧʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ, ʷʢʽ 

ʧʨʠʤʫʰʫʶʪʴ ʚʠʭʦʜʠʪʠ ʟ ʨʝʟʝʨʚʫ ʤʝʥʰ ʟʨʽʣʽ ʢʣʽʪʠʥʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

çʟʨʫʰʝʥʥʷʤ ʚʣʽʚʦè, ʷʢʝ ʨʦʟʮʽʥʶʻʪʴʩʷ ʷʢ ʦʟʥʘʢʘ ʛʦʩʪʨʦʾ ʽʥʬʝʢʮʽʾ. ʊʘʢʠʡ 

ʧʦʩʠʣʝʥʠʡ ʚʠʭʽʜ ʛʨʘʥʫʣʦʮʠʪʽʚ ʟ ʨʝʟʝʨʚʫ ʤʦʞʫʪʴ ʽʥʜʫʢʫʚʘʪʠ ʙʘʢʪʝʨʽʡʥʽ 

ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʘʙʦ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ (IL-1, TNFa), ʘʙʦ ʉ3-ʬʨʘʢʮs̫  

ʘʢʪʠʚʦʚʘʥʦʛʦ ʢʦʤʧʣʝʤʝʥʪʫ, ʘʙʦ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ. 

ʋ ʩʫʜʠʥʥʦʤʫ ʨʫʩʣʽ 5³10
11

 ʛʨʘʥʫʣʦʮʠʪʽʚ (ʩʝʨʝʜʥʷ ʥʦʨʤʘ ʫ ʜʦʨʦʩʣʠʭ - 

2000 - 9000 ʚ ʤʤ3) ʜʽʣʷʪʴʩʷ ʥʘ ʜʚʘ ʤʘʡʞʝ ʨʽʚʥʽ ʧʫʣʠ: ʮʠʨʢʫʣʶʶʯʠʡ ʽ 

ʧʨʠʩʪʽʥʢʦʚʠʡ, ʷʢʽ ʪʠʤʯʘʩʦʚʦ ʩʝʢʚʝʩʪʨʫʶʪʴ ʚ ʩʪʘʥʽ ʧʨʠʣʠʧʘʥʥʷ ʜʦ ʧʦʚʝʨʭʥʽ 

ʝʥʜʦʪʝʣʽʶ ʚʝʥʫʣ. ʇʨʠ ʟʘʙʦʨʽ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʣʠʰʝ ʮʠʨʢʫʣʶʶʯʠʡ 

ʧʫʣ. ɼʠʥʘʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ ʜʚʦʭ ʧʫʣʽʚ ʨʝʛʫʣʶʻʪʴʩʷ: ʘʛʝʥʪʘʤʠ, ʱʦ ʧʽʜʩʠʣʶʶʪʴ 

ʧʨʠʩʪʽʥʢʦʚʝ ʩʪʦʷʥʥʷ ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʘʜʛʝʟʽʡʥʠʭ ʤʦʣʝʢʫʣ 

(ICAMs), ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʭʝʤʦʢʽʥʠ IL-1, TNFa, IFNg, ʘ ʪʘʢʦʞ ʘʛʝʥʪʘʤʠ, 

ʱʦ ʽʥʛʽʙʫʶʪʴ ʧʨʠʩʪʽʥʢʦʚʝ ʩʪʦʷʥʥʷ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ. 

ʇʨʠʩʪʽʥʢʦʚʝ ʩʪʦʷʥʥʷ - ʮʝ ʧʝʨʰʠʡ ʢʨʦʢ ʜʦ ʚʠʭʦʜʫ ʟ ʩʫʜʠʥ ʚ ʪʢʘʥʠʥʽ, ʚ 

ʦʩʝʨʝʜʦʢ ʽʥʬʝʢʮʽʾ ʘʙʦ ʟʘʧʘʣʝʥʥʷ. 

 

ʅʝʡʪʨʦʬʽʣʠ 

 

ʅʝʡʪʨʦʬʽʣʴʥʽ ʛʨʘʥʫʣʦʮʠʪʠ ï ʩʘʤʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʘ ʛʨʫʧʘ 

ʣʝʡʢʦʮʠʪʽʚ, ʱʦ ʩʢʣʘʜʘʻ (48-78 % ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ). ʋ 

ʟʨʽʣʦʤʫ ʩʝʛʤʝʥʪʦʷʜʨʦʚʦʤʫ ʥʝʡʪʨʦʬʽʣʽ ʷʜʨʦ ʩʢʣʘʜʘʻ 3-5 ʩʝʛʤʝʥʪʽʚ, 

ʩʧʦʣʫʯʝʥʠʭ ʪʦʥʢʠʤʠ ʧʝʨʝʤʠʯʢʘʤʠ. ɺ ʧʦʧʫʣʷʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ ʢʨʦʚʽ 
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ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʢʣʽʪʠʥʠ ʨʽʟʥʦʾ ʩʪʫʧʝʥʽ ʟʨʽʣʦʩʪʽ ï ʶʥʽ, ʧʘʣʠʯʢʦʷʜʨʦʚʽ 

ʽ ʩʝʛʤʝʥʪʦʷʜʨʦʚʽ.   

ʅʝʡʪʨʦʬʽʣ ʟʘʡʤʘʶʻ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʭ ʧʦʟʠʮʽʡ ʚ ʩʠʩʪʝʤʽ 

ʛʫʤʦʨʘʣʴʥʦ-ʢʣʽʪʠʥʥʦʾ  ʢʦʦʧʝʨʘʮʽʾ ʢʨʦʚʽ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʎʝ ʨʦʙʠʪʴ ʡʦʛʦ 

ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʤʽʰʝʥʶ ʪʘ ʽʥʜʠʢʘʪʦʨʦʤ ʨʽʟʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʤʝʦʩʪʘʟʫ ʪʘ 

ʛʦʤʽʦʢʽʥʝʟʫ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʠʤʫʣʴʦʚʘʥʠʡ ʥʝʡʪʨʦʬʽʣ ʩʘʤ ʩʪʘʻ ʤʽʮʥʠʤ 

ʝʬʝʢʪʦʨʦʤ ʪʘ ʦʜʥʠʤ ʽʟ ʧʫʩʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʘʩʢʘʜʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʝʥʥʷ . 

ʋ 1978 ʨ. ʇʽʩʘʨʝʚʩʴʢʠʡ ɺ.ɽ. ʫ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ ʧʨʝʜʩʪʘʚʠʚ ʚʘʞʣʠʚʝ 

ʧʠʪʘʥʥʷ ï ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ. ʅʘʨʷʜʫ ʟ ʮʠʤ ʫ ʥʽʡ 

ʥʝʡʪʨʦʬʽʣ ʥʝ ʨʦʟʜʠʚʣʷʻʪʴʩʷ ʟ ʧʦʟʠʮʽʡ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʟʘʛʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɺ 

ʢʥʠʟʽ ɺ.ɸ. ʌʨʘʜʢʽʥʘ çɸʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʘ in vitroè (1975) ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ 

ʱʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ï ʭʝʤʦʢʽʥʝʟ ʥʝʡʪʨʦʬʽʣʽʚ ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʢʮʽʾ ʢʨʦʚʽ ʥʘ 

ʩʧʝʮʠʬʽʯʥʽ ʘʣʝʨʛʝʥʠ. ʆʢʨʝʤʽ ʩʪʦʨʽʥʢʠ ʚʽʜʚʝʜʝʥʽ ʥʝʡʪʨʦʬʽʣʫ. ʋ ʧʨʘʮʷʭ 

ʄʘʷʥʩʴʢʦʛʦ ʆ.ʄ.(1983, 1985 ʨʨ.) ʛʦʣʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʤʽʥʘʤ 

ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʪʠʤʫʣʷʮʽʶ: ʤʝʪʘʙʦʣʽʯʥʽʡ ʧʝʨʝʙʫʜʦʚʽ, ʚʠʧʘʜʢʦʚʽʡ 

ʪʘ ʥʘʧʨʘʚʣʝʥʽʡ ʤʽʛʨʘʮʽʾ, ʧʨʦʮʝʩʘʤ ʧʦʛʣʠʥʘʥʥʷ, ʩʝʢʨʝʪʦʨʥʽʡ ʜʝʛʨʘʥʫʣʷʮʽʾ, 

ʙʘʢʪʝʨʠʮʠʜʥʠʤ ʝʬʝʢʪʘʤ. ʉʧʝʮʽʘʣʴʥʦ ʨʦʟʙʠʨʘʶʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʽ ʦʩʥʦʚʠ 

ʨʝʮʝʧʮʽʾ ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʫʪʚʦʨʝʥʥʷ ʬʘʛʦʮʠʪʽʚ ʚ ʧʨʦʮʝʩʽ ʝʥʜʦʮʠʪʦʟʫ. 
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ɸʟʫʨʦʬʽʣʴʥʽ

ʛʨʘʥʫʣʠ

ʉʧʝʮʠʬʽʯʥʽ

ʛʨʘʥʫʣʠ

ʂʠʩʣʽʛʽʜʨʦʣʘʟʠ,

ʧʨʦʪʝʾʥʘʟʠ(ʝʣʘʩʪʘʟʘ, ʢʦʣʘʛʝʥʘʟʘ

ʪʘ̔ ʥ.), ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ,

ʣʽʟʦʮʠʤʪʘ̔ ʥ.

ʂʦʣʘʛʝʥʘʟʘ, 

ʣʽʟʦʮʠʤ,

ʣʘʢʪʦʬʝʨʠʥ,

ʣʫʞʥʘʬʦʩʬʘʪʘʟʘ

ʽʤʫʥʦʛʣʦʙʫʣʠʥʠ

ʢʦʤʧʣʝʤʝʥʪ

ʉ3R

FcR

ʦ
ʧ
ʩ
ʦ
ʥ
ʽ
ʟ
ʘ
ʮ
ʽ
ʷ

ʬʘʛʦʩʦʤʘ

ʬʘʛʦʣʽʟʦʩʦʤʘ

Fas/CD95

ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ

ʛʽʩʪʘʤʽʥ

ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ

ɓ2-ʽʥʪʝʛʨʠʥʠL-ʩʝʣʝʢʪʠʥʠ

CD14

 
 

ʈʠʩʫʥʦʢ 7.3.5 ï ʅʝʡʪʨʦʬʽʣʴʥʠʡ ʛʨʘʥʫʣʦʮʠʪ 
 

ʅʝʡʪʨʦʬʽʣʠ ʚʦʣʦʜʽʶʪʴ ʚʩʽʤʘ ʬʫʥʢʮʽʷʤʠ ʬʘʛʦʮʠʪʘʨʥʠʭ ʢʣʽʪʠʥ: 

ʘʜʛʝʟʠʚʥʽʩʪʴʶ, ʨʫʭʣʠʚʽʩʪʶ, ʟʜʘʪʥʽʩʪʶ ʜʦ ʭʝʤʦʪʘʢʩʠʩʫ, ʟʜʘʪʥʽʩʪʶ 

ʟʘʭʦʧʣʶʚʘʪʠ ʙʘʢʪʝʨʽʾ ʪʘ ʽʥʰʽ ʯʘʩʪʢʠ ʙʝʟ ʫʯʘʩʪʽ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʘʙʦ ʟʘ 

ʫʯʘʩʪʶ FcR ʘʙʦ CR1, ʚʙʠʚʘʪʠ ʟʘʭʦʧʣʝʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʠʩʝʥʴ-ʟʘʣʝʞʥʠʭ ʪʘ ʢʠʩʝʥʴ-ʥʝʟʘʣʝʞʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʧʝʨʝʚʘʨʶʚʘʪʠ ʟʘʭʦʧʣʝʥʽ 

ʦʙ'ʻʢʪʠ ʬʘʛʦʮʠʪʦʟʫ. ʅʝʡʪʨʦʬʽʣʠ ʤʽʩʪʷʪʴ 2 ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʛʨʘʥʫʣ (ʧʝʨʚʠʥʥʽ ʽ 

ʚʪʦʨʠʥʥʽ). ɺ ʧʝʨʚʠʥʥʠʭ ʛʨʘʥʫʣʘʭ ʤʽʩʪʷʪʴʩʷ ʢʠʩʣʽ ʛʽʜʨʦʣʘʟʠ (ʬʫʢʦʟʠʜʘʟʘ, 

ʥʫʢʣʝʦʪʠʜʘʟʘ, ʛʘʣʘʢʪʦʟʠʜʘʟʘ, ʤʘʥʦʟʠʜʘʟʘ ʪʘ ʽʥ.), ʥʝʡʪʨʘʣʴʥʽ ʧʨʦʪʝʾʥʘʟʠ 

(ʢʘʪʝʧʩʠʥ G, ʝʣʘʩʪʘʟʘ, ʢʦʣʘʛʝʥʘʟʘ), ʘ ʪʘʢʦʞ ʢʘʪʽʦʥʥʽ ʙʽʣʢʠ, ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ, 

ʣʽʟʦʮʠʤ ʽ ʤʫʢʦʧʦʣʽʩʘʭʘʨʠʜʠ. ʋ ʚʪʦʨʠʥʥʠʭ ʛʨʘʥʫʣʘʭ ʥʝʤʘʻ ʢʠʩʣʠʭ ʛʽʜʨʦʣʘʟ, 

ʪʫʪ ʤʽʩʪʷʪʴʩʷ ʣʠʰʝ ʘʢʪʠʚʥʽ ʟʘ ʥʝʡʪʨʘʣʴʥʠʭ ʽ ʣʫʞʥʠʭ ʟʥʘʯʝʥʴ ʨʅ ʘʛʝʥʪʠ 

(ʣʫʞʥʘ ʬʦʩʬʘʪʘʟʘ, ʣʘʢʪʦʬʝʨʠʥ, ʣʽʟʦʮʠʤ ʪʘ ʙʽʣʦʢ, ʱʦ ʟʚ'ʷʟʫʻ ʚʽʪʘʤʽʥ ɺ12. ʂʨʽʤ 

ʪʦʛʦ, ʥʝʡʪʨʦʬʽʣʠ ʻ ʘʢʪʠʚʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʰʢʦʜʞʫʶʯʠʡ ʚʧʣʠʚ. ʊʘʢʪʠʢʘ ʥʝʡʪʨʦʬʽʣʫ 

ʧʦʣʷʛʘʻ ʫ ʧʝʨʰʦʯʝʨʛʦʚʦʤʫ ʚʠʚʽʣʴʥʝʥʽ ʫ ʥʘʚʢʦʣʠʰʥʶ ʨʽʜʠʥʫ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ ʪʘ ʚʤʽʩʪʫ ʚʪʦʨʠʥʥʠʭ ʛʨʘʥʫʣ, ʬʝʨʤʝʥʪʠ ʷʢʠʭ ʘʢʪʠʚʥʽ ʩʘʤʝ ʥʘ 
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ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʟʘʧʘʣʝʥʥʷ, ʧʦʢʠ ʚ ʦʩʝʨʝʜʢʫ ʥʝ ʨʦʟʚʠʥʫʚʩʷ ʚʠʨʘʞʝʥʠʡ 

ʘʮʠʜʦʟ. ʇʽʟʥʽʰʝ ʥʝʡʪʨʦʬʽʣ ʚʠʚʽʣʴʥʷʻ ʧʝʨʚʠʥʥʽ ʛʨʘʥʫʣʠ, ʢʠʩʣʽ ʛʽʜʨʦʣʘʟʠ ʷʢʠʭ 

ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʟ ʨʅ. 

 ʌʝʨʤʝʥʪʠ ʽ ʯʠʥʥʠʢʠ ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʽ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʩʧʝʮʠʬʽʯʥʠʭ 

ʛʨʘʥʫʣʘʭ ʽ ʣʽʟʦʩʦʤʘʭ ʥʝʡʪʨʦʬʽʣʘ ʦʢʨʽʤ ʟʥʠʱʝʥʥʷ ʧʘʪʦʛʝʥʽʚ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʚʣʘʩʥʠʭ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ. ɿ ʮʠʤ ʧʦʚ'ʷʟʘʥʘ 

ʧʘʪʦʛʝʥʝʪʠʯʥʘ ʨʦʣʴ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʽʤʫʥʦʢʦʤʧʣʝʢʩʥʽʡ ʧʘʪʦʣʦʛʽʾ, ʧʨʠ ʷʢʽʡ 

ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ ʘʢʪʠʚʫʶʪʴ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʤʝʥʪʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʧʝʧʪʠʜʽʚ, ʟʦʢʨʝʤʘ C5a - ʭʝʤʦʘʪʨʘʢʪʘʥʪʫ ʜʣʷ ʥʝʡʪʨʦʬʽʣʽʚ. 

ɯʥʬʽʣʴʪʨʘʮʽʷ ʚʦʛʥʠʱʘ ʽʤʫʥʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʥʝʡʪʨʦʬʽʣʘʤʠ ʚʝʜʝ ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʾʭ ʬʝʨʤʝʥʪʘʤʠ. 

ʋ ʟʨʽʣʦʤʫ ʩʪʠʤʫʣʴʦʚʘʥʦʤʫ ʥʝʡʪʨʦʬʽʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ 

ʤʝʪʘʙʦʣʽʟʤʫ, ʡʦʛʦ ʤʽʛʨʘʮʽʷ ʜʦ ʘʥʪʠʛʝʥʫ, ʘʜʛʝʟʽʾ, ʧʦʛʣʠʥʘʥʥʷ, ʫʪʚʦʨʝʥʥʷ 

ʪʨʘʚʥʠʭ ʚʘʢʫʦʣʝʡ, ʩʝʢʨʝʪʦʨʥʘ ʜʝʛʨʘʥʫʣʷʮʽʷ. ʆʜʠʥ ʽ ʪʦʞ ʞʝ ʘʥʪʠʛʝʥ ʟʜʘʪʥʠʡ 

ʽʥʜʫʢʫʚʘʪʠ ʫʩʽ ʯʠ ʙʽʣʴʰʽʩʪʴ ʨʝʘʢʮʽʡ ʥʝʡʪʨʦʬʽʣʘ. ʈʽʟʥʽ ʬʦʨʤʠ ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʡʦʛʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʜʽʾ, ʪʘ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʴ 

ʥʝʟʘʣʝʞʥʦ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ. 

ʅʘ ʧʦʚʝʨʭʥʝʚʽʡ ʤʝʤʙʨʘʥʽ ʥʝʡʪʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʨʽʟʥʽ ʘʥʪʠʛʝʥʠ ʽ 

ʨʝʮʝʧʪʦʨʥʽ ʩʪʨʫʢʪʫʨʠ. ɼʘʥʽ ʢʣʽʪʠʥʠ ʝʢʩʧʨʝʩʫʶʪʴ ʘʥʪʠʛʝʥʠ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ ɻʂɻ, 

ʙʽʣʴʰʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʨʝʮʝʧʪʦʨʽʚ: FcɔRI, FcɔRIɯ (ʉD32), FcɔRIII (CD16) ï 

ʥʠʟʴʢʦʘʬʽʥʥʠʡ ʨʝʮʝʧʪʦʨ ʜʣʷ IgG ʪʘ FcɔRIɯɯ (CD64) ï ʣʽʛʘʥʜ ʜʣʷ ʨʽʟʥʠʭ 

ʧʽʜʢʣʘʩʽʚ IgG. FcaR (CD89) ï ʣʽʛʘʥʜ ʜʣʷ Igɸ; Igɽ - ʟʚ'ʷʟʫʶʯʠʡ ʙʽʣʦʢ ʄʘʩ-

2/ɺʈ; ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʘ - CD88 (ʣʽʛʘʥʜ ʉ5ʘ), CD35 

(ʣʽʛʘʥʜʠ ʉ3b ʪʘ C4b). ʅʘ ʧʦʚʝʨʭʥʽ ʥʝʡʪʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʽ ʙʘʛʘʪʦ 

ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ, ʩʝʨʝʜ ʷʢʠʭ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ CD11 ʪʘ CD11b 

ï ʣʽʛʘʥʜʠ ʜʣʷ ICAM-1 (CD54), ICAM-2 (CD102) ʪʘ ʽʥ. ɺ ʨʝʘʣʽʟʘʮʽʾ ʙʘʛʘʪʴʦʭ 

ʬʫʥʢʮʽʡ ʥʝʡʪʨʦʬʽʣʽʚ, ʟʦʢʨʝʤʘ ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʘʜʛʝʟʽʾ ʜʦ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ, ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʧʨʠʡʤʘʻ ʽ ʢʦʤʧʣʝʢʩ CD11b/CD18, ʷʢʠʡ ʤʘʻ ʟʜʘʪʥʽʩʪʴ 
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ʟʚ'ʷʟʫʚʘʪʠʩʴ ʟ ʙʘʛʘʪʴʤʘ ʣʽʛʘʥʜʘʤʠ. ʅʝʡʪʨʦʬʽʣʠ ʪʘʢʦʞ ʝʢʩʧʨʝʩʫʶʪʴ CD49f 

(ʣʽʛʘʥʜʠ ï ʣʘʤʽʥʠʥʠ, ʽʥʚʘʟʽʥʠ ʪʘ ʽʥ.), CD147 ʪʘ ʽʥ. 

ʊʘʢʦʞ ʥʝʡʪʨʦʬʽʣʠ ʝʢʩʧʨʝʩʫʶʪʴ: ʨʝʮʝʧʪʦʨʠ ʜʣʷ ʛʽʩʪʘʤʽʥʫ (ʅ1, ʅ2, ʅ3, 

ʅ4), ʨ-ʘʜʨʝʥʝʨʛʽʯʥʽ, ʜʦ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ GRa ʪʘ GRb, ʨʽʟʥʠʭ ʭʝʤʦʪʦʢʩʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʧʨʦʩʪʦʛʣʘʥʜʠʥʽʚ, ʮʠʪʦʭʨʦʤʫ ɺ, ʣʝʡʢʦʪʨʽʻʥʫ LTB-4 ʪʘ ʽʥ. 

ɿʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʝʢʩʧʨʝʩʽʷ CD69, ʷʢʠʡ, ʝʢʩʧʨʝʩʫʻʪʴʩʷ 

ʥʝʡʪʨʦʬʽʣʘʤʠ ʧʽʩʣʷ ʾʭ ʩʪʠʤʫʣʷʮʽʾ ʨʽʟʥʠʤʠ ʩʪʠʤʫʣʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʮʠʪʦʢʽʥʠ. 

ʅʝʡʪʨʦʬʽʣʴʥʽ ʛʨʘʥʫʣʦʮʠʪʠ ʻ ʜʞʝʨʝʣʦʤ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʪʘʢ ʷʢ ʥʘʨʷʜʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʩʢʣʘʜʦʤ ʛʨʘʥʫʣ ʚʦʥʠ ʧʨʦʜʫʢʫʶʪʴ 

ʨʽʟʥʽ ʮʠʪʦʢʽʥʠ. ʂʦʤʧʣʝʢʩ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʯʝʥʴ ʥʝʡʪʨʦʬʽʣʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʾʤ ʽ ʙʘʛʘʪʦ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʧʣʠʚʽʚ. ɼʦ ʪʘʢʠʭ ʮʠʪʦʢʽʥʽʚ ʚʽʜʥʦʩʷʪʴ: 

ɯʃ-1ʘ, ɯʃ-6, ɯʃ-8, ɯʃ-9, ɯʃ-10, ɯʃ-12, G-CSF, GM-CSF, TNF-Ŭ, ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʛʝʧʘʪʦʮʠʪʽʚ (HGF), ʬʘʢʪʦʨ ʘʢʪʠʚʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (PAF), ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ (VEGF), MIP-1p MIP-1p ʪʘ ʛʽʩʪʘʤʽʥ. 

ʈʝʛʫʣʷʪʦʨʥʠʡ ʚʧʣʠʚ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʜʽʻʶ ʨʽʟʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʟʜʽʡʩʥʶʻʪʴʩʷ  

ʣʦʢʘʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ 

ʥʝʡʪʨʦʬʽʣʘʤʠ, ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʥʝʚʝʣʠʢʠʡ. ɹʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʮʠʪʦʢʠʥʽʚ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʥʝʡʪʨʦʬʽʣʘʤʠ, ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʨʝʛʫʣʷʨʥʦ ʚʧʣʠʚʘʪʠ 

ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʢʣʽʪʠʥ, ʚʢʣʶʯʘʶʯʠ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ 

ʽʥ. 

ʆʜʥʝ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʮʴ ʚ ʨʝʛʫʣʷʪʦʨʥʠʭ ʝʬʝʢʪʘʭ ʥʝʡʪʨʦʬʽʣʽʚ 

ʥʘʣʝʞʠʪʴ GM-CSF ʠ G-CSF, ʪʘʢ ʷʢ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʮʽʶ ʮʠʪʦʢʽʥʽʚ 

ʽʥʰʠʤʠ ʢʣʽʪʠʥʘʤʠ; G-CSF ʽʥʜʫʢʫʻ ʩʠʥʪʝʟ IL-10 ʚ ʥʝʡʪʨʦʬʠʣʘʭ. ʅʝ ʤʝʥʰ 

ʩʫʪʪʻʚʘ ʽ ʨʝʛʫʣʷʮʽʷ ʟ ʫʯʘʩʪʶ TNFa. 

ʆʪʨʠʤʘʥʽ ʜʦʢʘʟʠ ʚʧʣʠʚʫ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʥʘ ʬʫʥʢʮʽʾ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʇʽʩʣʷ 

ʩʪʠʤʫʣʷʮʽʾ TNF-Ŭ ʚʦʥʠ ʧʦʯʠʥʘʶʪʴ ʝʢʩʧʨʝʩʫʚʘʪʠ ʥʦʚʠʡ ʙʽʣʦʢ BlyS, ʷʢʠʡ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʫʧʝʨʨʦʜʠʥʠ TNFŬ; ʡʦʛʦ ʨʦʟʯʠʥʥʘ ʬʦʨʤʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ G-CSF, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ  ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʮʴʦʛʦ ʙʽʣʢʫ ʚ ʧʽʜʪʨʠʤʘʥʥʽ ʛʦʤʝʦʩʪʘʟʫ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 



280 

 

ʈʝʛʫʣʷʪʦʨʥʠʡ ʚʧʣʠʚ ʥʝʡʪʨʦʬʽʣʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽ ʫ ʚʽʜʥʦʰʝʥʥʽ 

ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ.   ɯʩʥʫʶʪʴ ʜʘʥʽ, ʟʛʽʜʥʦ ʷʢʠʭ ʣʘʢʪʦʬʝʨʠʥ ʽʥʛʽʙʫʻ IgE-

ʟʘʣʝʞʥʫ ʘʢʪʠʚʘʮʽʶ ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʪʘ ʤʦʜʫʣʶʻ ʘʢʪʠʚʥʽʩʪʴ 

ʧʨʦʪʝʘʟ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʬʘʢʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʘʩʠʩʪʠʭ 

ʢʣʽʪʠʥ ʰʢʽʨʠ, ʣʽʛʝʥʴ ʪʘ ʤʠʛʜʘʣʠʥ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʣʘʢʪʦʬʝʨʠʥ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʽʥʛʽʙʫʻ ʘʢʪʠʚʥʽʩʪʴ ʪʨʠʧʪʘʟʠ; ʡʦʛʦ ʜʽʷ ʥʘ ʛʝʧʘʨʠʥ ʣʠʰʘʻ 

ʦʩʪʘʥʥʴʦʾ ʟʜʘʪʥʦʩʪʽ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʪʨʠʧʪʘʟʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʙ̔ʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʡʪʨʦʬʣ̔̔ʚ ʜʘʶʪ ɹʾʤ ʤʦʞʣʠʚʽʩʪʴ 

ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʟʥʽ ʢʣ̔ʪʠʥʥʽ ʧʦʧʫʣʷʮʽʾ. 

 

ɽʦʟʠʥʦʬʽʣʠ 

ʅʘ ʝʦʟʠʥʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ ʢʨʦʚʽ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ ʧʨʠʧʘʜʘʻ 2-5 

%. ɺʦʥʠ ʟʜʘʪʥʽ ʬʘʛʦʮʠʪʫʚʘʪʠ ʪʘ ʟʥʠʱʫʚʘʪʠ ʧʦʛʣʠʥʝʥʽ ʤʽʢʨʦʙʥʽ ʢʣʽʪʠʥʠ. 

ɽʦʟʠʥʦʬʽʣʠ ʢʨʦʚʽ ʣʶʜʠʥʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʜʚʦʜʦʣʴʯʘʪʝ ʷʜʨʦ ʽ ʙʘʛʘʪʦ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʛʨʘʥʫʣ, ʷʢʽ ʬʘʨʙʫʶʪʴʩʷ ʢʠʩʣʠʤʠ ʙʘʨʚʥʠʢʘʤʠ (ʝʦʟʠʥʦʤ). 

(ʨʠʩ.7.3.5.). 

 ɽʦʟʠʥʦʬʽʣʴʥʽ ʛʨʘʥʫʣʦʮʠʪʠ ʤʽʩʪʷʪʴ ʛʨʘʥʫʣʠ, ʜʝ ʧʝʨʝʙʫʚʘʻ ʥʠʟʢʘ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʜʘʪʥʠʭ ʜʦ ʬʘʛʦʮʠʪʦʟʫ ʽ ʭʝʤʦʪʘʢʩʠʩʫ. ɸʛʝʥʪʠ, 

ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʝʦʟʠʥʦʬʽʣʘʭ, ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ï 

ʧʨʦʪʠʘʣʝʨʛʽʡʥʫ, ʩʧʨʠʷʶʯʠ ʨʦʟʱʝʧʣʝʥʥʶ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʨʘʥʥʽʡ ʬʘʟʽ ʘʪʦʧʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʊʘʢ, ʛʽʩʪʘʤʽʥʘʟʘ ʟʜʽʡʩʥʶʻ 

ʽʥʘʢʪʠʚʘʮʽʶ ʛʽʩʪʘʤʽʥʫ, ʘʨʠʣʩʫʣʴʬʘʪʘʟʘ ɺ ʨʦʟʱʝʧʣʶʻ ʣʝʡʢʦʪʨʽʻʥʠ, ʘ 

ʬʦʩʬʦʣʽʧʘʟʘ D ï ʪʨʦʤʙʦʮʠʪ ʘʢʪʠʚʫʶʯʠʡ ʬʘʢʪʦʨ. 
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ʷʜʨʦʷʜʨʦ

ɸʟʫʨʦʬʽʣʴʥʽɸʟʫʨʦʬʽʣʴʥʽ

ʛʨʘʥʫʣʠʛʨʘʥʫʣʠ

 

 

ʈʠʩʫʥʦʢ 7.3.6 ï ɽʦʟʠʥʠʬʽʣʠ 

ʆʩʦʙʣʠʚʽʩʪʶ ʝʦʟʠʥʦʬʽʣʽʚ ʻ ʝʢʩʧʨʝʩʽʷ ʥʘ ʾʭ ʤʝʤʙʨʘʥʘʭ Fce-ʨʝʮʝʧʪʦʨʽʚ, 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ɽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʾʭ ʝʬʝʢʪʦʨʥʘ ʬʫʥʢʮʽʷ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʧʨʦʪʠʧʘʨʘʟʠʪʘʨʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ, ʧʨʠ ʷʢʽʡ 

ʫʪʚʦʨʶʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

E. ʆʩʢʽʣʴʢʠ ʧʨʦʜʫʢʮʽʷ ʦʩʪʘʥʥʽʭ ʭʘʨʘʢʪʝʨʥʘ ʪʘʢʦʞ ʜʣʷ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ 

ʥʝʛʘʡʥʦʛʦ (ʘʥʘʬʽʣʘʢʪʠʯʥʦʛʦ) ʪʠʧʫ, ʚ ʤʽʩʮʷʭ ʧʨʦʷʚʫ ʪʘʢʠʭ ʨʝʘʢʮʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʢʫʧʯʝʥʥʷ ʝʦʟʠʥʦʬʽʣʽʚ. 

ʇʝʚʥʽ ʩʪʠʤʫʣʠ ʚʠʢʣʠʢʘʶʪʴ ʜʝʛʨʘʥʫʣʷʮʽʶ ʝʦʟʠʥʦʬʽʣʽʚ, ʪʦʙʪʦ ʟʣʠʚʘʥʥʷ 

ʛʨʘʥʫʣ ʟ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ ʽ ʚʠʚʽʣʴʥʝʥʥʷ ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʤʽʩʪʫ  

ʚ ʧʦʟʘʢʣʽʪʠʥʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʈʝʘʢʮʽʷ ʜʝʛʨʘʥʫʣʷʮʽʾ ï ʮʝ ʦʜʠʥ ʟ ʤʝʭʘʥʽʟʤʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʦʟʠʥʦʬʽʣʘʤʠ ʪʦʢʩʠʯʥʦʛʦ ʚʤʽʩʪʫ ʩʚʦʾʭ ʛʨʘʥʫʣ ʜʣʷ ʟʥʠʱʝʥʥʷ 

ʢʨʫʧʥʠʭ ʤʽʰʝʥʝʡ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʬʘʛʦʮʠʪʦʟʫ.  ɯʥʰʠʡ ʤʝʭʘʥʽʟʤ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʘʢʮʽʡʥʦ ʟʜʘʪʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʢʠʩʥʶ. ʎʽ 

ʤʝʭʘʥʽʟʤʠ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʧʨʦʪʠʛʝʣʴʤʽʥʪʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʚ ʷʢʦʤʫ 

ʝʦʟʠʥʦʬʽʣʘʤ ʥʘʣʝʞʠʪʴ ʦʩʦʙʣʠʚʘ ʨʦʣʴ. ʇʨʠʚʘʙʣʝʥʥʷ ʝʦʟʠʥʦʬʽʣʽʚ ʜʦ ʤʽʩʮʷ 
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ʽʥʚʘʟʽʾ ʧʘʨʘʟʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʚʽʣʴʥʝʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, 

ʦʧʘʩʠʩʪʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʙʘʟʦʬʽʣʘʤʠ ʦʩʦʙʣʠʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʘʥʘʬʽʣʘʢʪʠʯʥʠʡ ʬʘʢʪʦʨ ʭʝʤʦʪʘʢʩʠʩʘ ʝʦʟʠʥʦʬʽʣʽʚ. ɺʦʥʠ ʟʚôʷʟʫʶʪʴʩʷ ʟ 

ʧʦʚʝʨʭʥʝʶ ʤʽʰʝʥʝʡ, ʦʧʩʦʥʽʟʦʚʘʥʦʾ ʩʧʝʮʠʬʽʯʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʽʟʦʪʦʧʫ IgG  

ʘʙʦ IgE, ʽ ʚ ʧʨʦʮʝʩʽ ʜʝʛʨʘʥʫʣʷʮʽʾ ʚʠʜʽʣʷʶʪʴ ʪʦʢʩʠʥ ï ʛʦʣʦʚʥʠʡ ʦʩʥʦʚʥʠʡ 

ʙʽʣʦʢ. ʎʝʡ ʪʦʢʩʠʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʝʨʮʝʚʠʥʽ ʝʦʟʠʥʦʬʽʣʴʥʦʾ ʛʨʘʥʫʣʠ; ʤʘʪʨʠʢʩ 

ʛʨʘʥʫʣʠ ʚʤʽʱʫʻ ʽʥʰʫ ʪʦʢʩʠʯʥʫ ʨʝʯʦʚʠʥʫ ï ʢʘʪʽʦʥʥʠʡ ʙʽʣʦʢ ʝʦʟʠʥʦʬʽʣʽʚ. 

ɽʦʟʠʥʦʬʽʣʠ ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʛʽʩʪʘʤʽʥʘʟʫ ʪʘ ʘʨʠʣʩʫʣʴʬʘʪʘʟʫ, ʷʢʽ ʽʥʘʢʪʠʚʫʶʪʴ 

ʧʨʦʜʫʢʪʠ ʚʠʜʽʣʝʥʥʷ ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ ï ʛʽʩʪʘʤʽʥ ʪʘ ʬʘʢʪʦʨ ʘʥʘʬʽʣʘʢʩʽʾ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʘʣʝʨʛʽʯʥʫ ʨʝʘʢʮʽʶ ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ. ʊʘʢʠʤ, ʯʠʥʦʤ ʨʝʯʦʚʠʥʠ, ʱʦ 

ʚʠʜʽʣʷʶʪʴʩʷ ʝʦʟʠʥʦʬʽʣʘʤʠ ʧʨʠʛʥʽʯʫʶʪʴ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʽ ʤʽʛʨʘʮʽʶ 

ʛʨʘʥʫʣʦʮʠʪʽʚ ʫ ʚʦʛʥʠʱʝ ʟʘʧʘʣʝʥʥʷ.  

 

 

 

ɹʘʟʦʬʽʣʠ 

 

ɹʘʟʦʬʽʣʠ ʧʨʠʩʫʪʥʽ ʫ ʢʨʦʚʽ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʤʝʥʰ 0,2 % ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ.  ɸʥʘʣʦʛʘʤʠ ʙʘʟʦʬʽʣʽʚ ʻ  ʦʧʘʩʠʩʪʽ (ʪʫʯʥʽ) ʢʣʽʪʠʥʠ, ʘʣʝ 

ʚʦʥʠ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʮʠʨʢʫʣʷʮʽʾ ʽ ʤʘʶʪʴ ʨʽʜ ʚʽʜʤʽʥʥʦʩʪʝʡ. ɺʽʜʦʤʦ ʜʚʘ 

ʚʠʜʠ ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ ï ʦʧʘʩʠʩʪʽ ʢʣʽʪʠʥʠ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʦʧʘʩʠʩʪʽ 

ʢʣʽʪʠʥʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ.7.3.7). 
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ɹʘʟʦʬʽʣʠɹʘʟʦʬʽʣʠʢʨʦʚʽʢʨʦʚʽ

 

 

  

 

ɽʣʝʢʪʨʦʥʥʘɽʣʝʢʪʨʦʥʥʘ

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ

 

ɹʘʟʦʬʽʣʠʢʨʦʚʽ
ʆʧʘʩʠʩʪʽʢʣʽʪʠʥʠ

 
 ʈʠʩʫʥʦʢ 7.3.7 ï ɹʘʟʦʬʽʣʠ 

 

ʅʘ ʤʝʤʙʨʘʥʘʭ ʙʘʟʦʬʽʣʽʚ ʝʢʩʧʨʝʩʦʚʘʥʽ ʚʠʩʦʢʦʘʬʽʥʥʽ FcR ʨʝʮʝʧʪʦʨʠ ʜʣʷ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ E, ʥʘ ʷʢʠʭ ʟʚ'ʷʟʫʶʪʴʩʷ ʮʠʨʢʫʣʶʶʯʽ ʘʥʪʠʪʽʣʘ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ E. 

ʇʦʜʘʣʴʰʘ ʚʟʘʻʤʦʜʽʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʥʪʠʛʝʥʫ ʟ ʪʘʢʠʤʠ ʬʽʢʩʦʚʘʥʠʤʠ ʥʘ 

ʙʘʟʦʬʽʣʘʭ ʘʥʪʠʪʽʣʘʤʠ ʚʠʢʣʠʢʘʻ ʜʝʛʨʘʥʫʣʷʮʽʶ ʢʣʽʪʠʥ. ɻʨʘʥʫʣʠ ʙʘʟʦʬʽʣʽʚ, ʷʢ ʽ 

ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ, ʤʽʩʪʷʪʴ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ (ʛʽʩʪʘʤʽʥ), ʛʝʧʘʨʠʥ, ʜʝʷʢʽ ʬʝʨʤʝʥʪʠ 

(ʪʨʠʧʘʟʠ, ʭʽʤʘʟʠ, ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʘ ɸ) ʪʘ ʭʝʤʦʪʘʢʩʠʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʨʝʘʢʮʽʾ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʥʝʛʘʡʥʦʛʦ (ʘʥʘʬʽʣʘʢʪʠʯʥʦʛʦ) ʪʠʧʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʘʟʦʬʽʣʠ ʪʘ ʝʦʟʠʥʦʬʽʣʠ ʢʨʦʚʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʽʪʠʥ-ʝʬʝʢʪʦʨʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥ E-ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ 

Fc-ʨʝʮʝʧʪʦʨʽʚ FcRI ʟ ʚʠʩʦʢʦʶ ʘʬʽʥʥʽʩʪʶ ʟʚ'ʷʟʫʶʪʴ ʚʽʣʴʥʽ IgE ʥʘ ʦʧʘʩʠʩʪʠʭ 

ʢʣʽʪʠʥʘʭ ʽ ʙʘʟʦʬʽʣʘʭ [20]. ɸʣʝ ʘʢʪʠʚʫʻ ʢʣʽʪʠʥʠ ʥʝ ʤʦʥʦʤʽʨʥʘ ʬʦʨʤʘ Igɽ-

ʘʥʪʠʪʽʣ, ʘ ʪʽʣʴʢʠ ʾʭ ʘʛʨʝʛʘʪʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ çʟʰʠʚʘʥʥʷè ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʣʽʚʘʣʝʥʪʥʠʤ ʘʥʪʠʛʝʥʦʤ. ʉʠʛʥʘʣ ʘʢʪʠʚʘʮʽʾ ʚʽʜ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʧʨʠʤʫʰʫʻ ʦʧʘʩʠʩʪʽ ʢʣʽʪʠʥʠ ʽ ʙʘʟʦʬʽʣʠ ʩʝʢʨʝʪʫʚʘʪʠ ʚʤʽʩʪ ʛʨʘʥʫʣ ʽ ʟʘʧʫʩʢʘʪʠ 

ʤʽʩʮʝʚʫ ʟʘʧʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ. ʄʠʪʪʻʚʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʨʘʥʫʣʷʮʽʷ ʮʠʭ ʢʣʽʪʠʥ ʟ 
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ʚʠʢʠʜʦʤ ʛʽʩʪʘʤʽʥʫ ʽ ʩʝʨʦʪʦʥʽʥʫ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʤʽʩʮʝʚʝ ʧʦʩʠʣʝʥʥʷ ʢʨʦʚʦʪʦʢʫ 

ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ ʟ ʰʚʠʜʢʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ ʨʽʜʠʥʠ ʚ 

ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥʘʭ ʽ ʧʨʠʪʦʢʦʶ ʛʨʘʥʫʣʦʮʠʪʽʚ ʟ ʢʨʦʚ'ʷʥʦʛʦ ʨʫʩʣʘ. ʊʘʢʘ 

ʰʚʠʜʢʘ ʟʘʧʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʤʦʞʝ ʙʫʪʠ ʟʘʭʠʩʥʦʶ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʰʚʠʜʢʽʡ 

ʤʦʙʽʣʽʟʘʮʽʾ ʬʘʛʦʮʠʪʽʚ ʽ ʘʥʪʠʪʽʣ ʚ ʦʩʝʨʝʜʦʢ ʽʥʬʝʢʮʽʾ. ʇʨʦʪʝ ʚʽʜʦʤʦ, ʱʦ 

ʘʥʘʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʧʘʪʦʛʝʥʝʟʫ ʘʣʝʨʛʽʾ ʘʥʘʬʽʣʘʢʪʠʯʥʦʛʦ ʪʠʧʫ. 

ɻʽʩʪʘʤʽʥ ʽ ʩʝʨʦʪʦʥʽʥ - ʢʦʨʦʪʢʦʞʠʚʫʯʽ ʤʦʣʝʢʫʣʠ, ʾʭ ʜʽʷ ʢʦʨʦʪʢʦʯʘʩʥʘ. ɸʣʝ 

ʤʽʩʮʝʚʝ ʟʘʧʘʣʝʥʥʷ ʜʘʣʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʜʘʣʴʰʦʶ ʧʨʦʜʫʢʮʽʻʶ ʪʠʤʠ ʞ 

ʢʣʽʪʠʥʘʤʠ ʽʥʰʠʭ ʤʦʣʝʢʫʣ, ʟʦʢʨʝʤʘ ʣʝʡʢʦʪʨʽʻʥʽʚ, - ʚʘʟʦʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. ʅʘ ʩʠʛʥʘʣ ʘʢʪʠʚʘʮʽʾ ʙʘʟʦʬʽʣʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʠʥʪʝʟʦʤ ʽ 

ʩʝʢʨʝʮʽʻʶ SRS-A (LTC4, LTD4, LTE4) PGD2, ʘ ʪʘʢʦʞ TNFa, ʷʢʽ ʚʥʦʩʷʪʴ 

ʽʩʪʦʪʥʠʡ ʚʥʝʩʦʢ ʚ ʧʽʜʪʨʠʤʢʫ ʤʽʩʮʝʚʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. 

 

ɻʨʘʥʫʣʦʮʠʪʦʧʝʥʽʷ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʨʦʷʚʦʤ ʨʽʟʥʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʜʝʬʝʢʪʽʚ. ʅʘʟʚʘ çɻʝʥʝʪʠʯʥʘ ʭʨʦʥʽʯʥʘ ʥʝʡʪʨʦʧʝʥʽʷè ʦʙ'ʻʜʥʫʻ ʛʨʫʧʫ 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʩʪʘʥʽʚ, ʟʨʽʣʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʮʽʾ. ʋ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʯʘʩʪʽʰʝ 

ʚʠʥʠʢʘʶʪʴ ʽʥʬʝʢʮʽʾ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ ʘʙʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʫ, ʚʠʢʣʠʢʘʥʽ 

Staph. aureus, ʘʙʦ ʥʘʜʤʽʨʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʽ ʜʠʩʝʤʽʥʘʮʽʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ. ʏʘʩʪʦʪʘ ʽ ʪʷʞʢʽʩʪʴ ʪʘʢʠʭ ʽʥʬʝʢʮʽʡ 

ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ ʥʝʡʪʨʦʧʝʥʽʾ. ʉʘʤʝ ʧʽʜ ʯʘʩ ʝʧʽʟʦʜʽʚ ʥʝʡʪʨʦʧʝʥʽʾ ʚʠʷʚʣʷʶʪʴʩʷ 

ʽʥʬʝʢʮʽʾ ʰʢʽʨʠ ʽ ʩʣʠʟʠʩʪʦʾ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʇʨʠ ʨʽʜʢʽʩʥʽʰʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʧʦʨʫʰʝʥʥʷʭ ʥʝʡʪʨʦʬʽʣʠ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʙʫʪʠ ʚʽʜʩʫʪʥʽʤ: ʽʥʬʘʥʪʠʣʴʥʠʡ 

ʛʝʥʝʪʠʯʥʠʡ ʘʛʨʘʥʫʣʦʮʠʪʦʟ (ʩʠʥʜʨʦʤ Kostmannôʘ) ʽ ʩʠʥʜʨʦʤ Scywachmanôʘ, 

ʧʨʠ ʷʢʦʤʫ ʥʝʡʪʨʦʧʝʥʽʷ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. 

ɻʨʘʥʫʣʦʮʠʪʠ ʥʝ ʜʦʚʛʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʢʨʦʚʽ: ʩʝʨʝʜʥʽʡ 

ʥʘʧʽʚʧʝʨʽʦʜ ʞʠʪʪʷ 6-7 ʜʥʽʚ, ʘ ʧʽʩʣʷ ʚʠʭʦʜʫ ʚ ʪʢʘʥʠʥʽ - ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ 

ʜʥʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʙʫʜʴ-ʷʢʝ ʧʦʨʫʰʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʛʨʘʥʫʣʦʮʠʪʽʚ ʚ 

ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʮʠʨʢʫʣʶʶʯʠʭ ʚ ʢʨʦʚʽ 
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ʛʨʘʥʫʣʦʮʠʪʽʚ. ʇʨʠʜʙʘʥʘ ʥʝʡʪʨʦʧʝʥʽʷ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʽ ʧʨʠʯʠʥʠ. ʃʽʢʘʨʩʴʢʫ 

ʥʝʡʪʨʦʧʝʥʽʶ ʤʦʞʫʪʴ ʽʥʜʫʢʫʚʘʪʠ ʙʘʛʘʪʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ. ɺʘʞʢʫ 

ʥʝʡʪʨʦʧʝʥʽʶ ʘʞ ʜʦ ʘʛʨʘʥʫʣʦʮʠʪʦʟʫ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ 

ʧʦʰʠʨʝʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢ ʩʫʣʴʬʘʥʽʣʘʤʽʜʠ, ʧʝʥʽʮʠʣʽʥ, 

ʮʝʬʘʣʦʩʧʦʨʠʥʠ, ʬʝʥʦʪʽʘʟʠʥʠ, ʘʥʪʠʪʠʨʝʦʾʜʥʽ ʧʨʝʧʘʨʘʪʠ, ʭʣʦʨʘʤʬʝʥʽʢʦʣ. 

ʇʨʝʧʘʨʘʪʠ, ʚʞʠʚʘʥʽ ʜʣʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʭʽʤʽʦʪʝʨʘʧʽʾ, ʚʦʣʦʜʽʶʪʴ 

ʘʥʪʠʤʽʪʦʪʠʯʥʦʶ ʜʽʻʶ, ʘʥʪʠʙʽʦʪʠʢ ʭʣʦʨʘʤʬʝʥʽʢʦʣ ʚʠʢʣʠʢʘʻ ʤʽʻʣʦʩʫʧʨʝʩʽʶ. 

ɯʥʰʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ (ʥʘʧʨʠʢʣʘʜ, ʩʫʣʴʬʘʥʽʣʘʤʠʜʠ) ʢʦʤʧʣʝʢʩʫʶʪʴʩʷ ʟ 

ʛʣʽʢʦʧʨʦʪʝʾʥʘʤʠ ʤʝʤʙʨʘʥʠ ʛʨʘʥʫʣʦʮʠʪʽʚ ʽ ʽʥʜʫʢʫʶʪʴ ʩʠʥʪʝʟ ʘʫʪʦʘʥʪʠʪʽʣ, ʱʦ 

ʘʢʪʠʚʫʶʪʴ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʤʝʥʪʫ ʥʘ ʤʝʤʙʨʘʥʘʭ ʛʨʘʥʫʣʦʮʠʪʽʚ, ʱʦ ʚʝʜʝ ʜʦ ʾʭ 

ʣʽʟʠʩʫ. 

ɯʥʦʜʽ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʚʠʨʦʙʣʷʶʪʴʩʷ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ ʽʟʦʘʥʪʠʛʝʥʽʚ 

ʛʨʘʥʫʣʦʮʠʪʽʚ ʧʣʦʜʫ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʥʠʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ 

ʥʝʡʪʨʦʬʽʣʽʚ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ - ʽʟʦʽʤʤʫʥʥʘ ʥʝʦʥʘʪʘʣʴʥʘ ʥʝʡʪʨʦʧʝʥʽʷ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʩʠʣʝʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ ʚʘʞʢʠʭ ʽ ʪʨʠʚʘʣʠʭ 

ʙʘʢʪʝʨʽʡʥʠʭ ʘʙʦ ʛʨʠʙʢʦʚʠʭ ʽʥʬʝʢʮʽʷʭ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʛʨʘʥʫʣʦʮʠʪʦʧʝʥʽʾ, 

ʷʢʱʦ ʧʨʦʜʫʢʮʽʷ ʛʨʘʥʫʣʦʮʠʪʽʚ ʚ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʟ ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ 

ʧʨʠʛʥʽʯʝʥʘ. ʊʘʢʝ ʷʚʠʱʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʢʨʫʧʦʟʥʽʡ ʧʥʝʚʤʦʥʽʾ 

ʫ ʘʣʢʦʛʦʣʽʢʽʚ ʘʙʦ ʦʩʽʙ ʟ ʜʝʬʽʮʠʪʦʤ ʞʠʚʣʝʥʥʷ. ʅʠʞʥʽʤ ʣʽʤʽʪʦʤ ʚʚʘʞʘʻʪʴʩʷ 

ʟʤʽʩʪ 1800 - 2000 ʛʨʘʥʫʣʦʮʠʪʽʚ ʚ ʤʢʣ ʢʨʦʚʽ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʮʠʨʢʫʣʶʶʯʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ ʜʦ 1500 ʢʣʽʪʦʢ ʚ ʤʢʣ ʮʝ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʧʝʨʝʙʽʛʫ ʤʽʩʮʝʚʦʾ ʛʦʩʪʨʦʾ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʇʨʠ ʧʘʜʽʥʥʽ ʨʽʚʥʷ ʛʨʘʥʫʣʦʮʠʪʽʚ 

ʚ ʢʨʦʚʽ ʥʠʞʯʝ 500 ʢʣʽʪʦʢ ʚ ʤʢʣ ʧʨʦʛʨʝʩʠʚʥʦ ʥʘʨʦʩʪʘʻ ʯʘʩʪʦʪʘ ʽʥʬʝʢʮʽʡ. ʇʨʠ 

ʨʽʚʥʽ 100 ʛʨʘʥʫʣʦʮʠʪʽʚ ʚ ʤʢʣ ʚʩʽ ʭʚʦʨʽ ʤʘʶʪʴ ʽʥʬʝʢʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ. 

ʇʨʠʯʠʥʘʤʠ ʨʦʟʚʠʪʢʫ ʥʝʡʪʨʦʧʝʥʽʾ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʩʘʤʽ ʽʥʬʝʢʮʽʾ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʨʫʩʥʽ (HIV, HBV, EBV), ʘ ʪʘʢʦʞ ʚʠʢʣʠʢʘʥʽ ʤʽʢʦʙʘʢʪʝʨʽʷʤʠ, 

ʛʨʠʙʘʤʠ. ʊʨʘʥʟʠʪʦʨʥʘ ʥʝʡʪʨʦʧʝʥʽʷ ʨʦʟʚʠʚʘʻʪʴʩʷ  ʟʘ ʝʥʜʦʪʦʢʩʝʤʽʻʶ. ʅʘ ʬʦʥʽ 

ʥʝʡʪʨʦʧʝʥʽʾ ʯʘʩʪʽʰʝ ʟʘ ʽʥʰʠʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽʥʬʝʢʮʽʾ, ʚʠʢʣʠʢʘʥʽ ʙʘʢʪʝʨʽʷʤʠ, 

ʱʦ ʢʦʣʦʥʽʟʫʶʪʴ ʰʢʽʨʫ, ʩʣʠʟʠʩʪʽ, ʥʦʩʦʛʣʦʪʢʫ, ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ: ɽ.  
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ʩoli, Klebsiella, Enterobacter, Pseudomonas aeruginosa, Staphylococcus aureus ʽ 

ʽʥʰʠʤʠ ʛʥʽʡʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. 

ʆʧʠʩʘʥʽ ʯʠʩʣʝʥʥʽ ʛʝʥʝʪʠʯʥʽ ʜʝʬʝʢʪʠ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ ʛʨʘʥʫʣʦʮʠʪʽʚ. 

ɼʝʬʝʢʪ ʘʢʪʠʥʦʚʳʭ ʥʠʪʦʢ ʚ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʪʨʦʬʽʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʾʭ ʨʫʭʣʠʚʦʩʪʽ ʽ ʧʦʨʫʰʝʥʥʶ ʭʝʤʦʪʘʢʩʠʩʫ - ʩʠʥʜʨʦʤ ʣʝʜʘʯʠʭ ʣʝʡʢʦʮʠʪʽʚ. 

ʅʝʟʜʘʪʥʽʩʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʽ ʝʢʩʧʨʝʩʫʚʘʪʠ ʘʜʛʝʟʽʡʥʽ ʤʦʣʝʢʫʣʠ (CD18) ʩʣʫʞʠʪʴ 

ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʤʦʙʽʣʽʟʘʮʽʾ ʢʣʽʪʠʥ ʟ ʢʨʦʚ'ʷʥʦʛʦ ʨʫʩʣʘ ʚ ʦʩʝʨʝʜʦʢ 

ʽʥʬʝʢʮʽʾ. ʍʨʦʥʽʯʥʘ ʛʨʘʥʫʣʝʤʘʪʦʟʥʘ ʭʚʦʨʦʙʘ ʻ ʥʘʩʣʽʜʢʦʤ ʜʝʬʝʢʪʽʚ ʧʨʦʜʫʢʮʽʾ 

ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ NADPH-ʦʢʩʠʜʘʟʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ ʚʠʷʚʣʝʥʘ 

ʜʝʬʝʢʪʥʘ ʩʫʙʦʜʠʥʠʮʷ ʮʠʪʦʭʨʦʤʫ b558. ʇʨʠ ʮʴʦʤʫ ʧʦʨʫʰʝʥʘ ʧʨʦʜʫʢʮʽʷ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʦʢʠʩʣʶʶʯʠʭ ʢʠʩʥʝʚʠʭ ʨʘʜʠʢʘʣʽʚ ʧʨʠ ʬʘʛʦʮʠʪʦʟʽ. ɺʘʞʢʠʡ 

ʽʤʫʥʦʜʝʬʽʮʠʪ ʫ ʪʘʢʠʭ ʭʚʦʨʠʭ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʝʟʜʘʪʥʽʩʪʶ ʾʭ ʛʨʘʥʫʣʦʮʠʪʽʚ 

ʚʙʠʚʘʪʠ ʟʘʭʦʧʣʝʥʽ ʙʘʢʪʝʨʽʾ ʫ ʬʘʛʦʣʽʟʦʩʦʤʘʭ ʽʟ-ʟʘ ʜʝʬʝʢʪʥʦʩʪʽ ʾʭ 

ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʚʠʙʫʭʫ. ʊʦʤʫ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʪʘʢʠʭ ʭʚʦʨʠʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʥʬʝʢʮʽʾ, ʚʠʢʣʠʢʘʥʽ ʢʘʪʘʣʘʟʘ-ʧʨʦʜʫʢʫʶʯʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ: S.aureus, E.coli, S.marcescens, Aspergillus, Candida. ɼʝʬʝʢʪ 

ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʽ ʛʨʘʥʫʣʦʮʠʪʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʩʠʥʪʝʟʦʤ 

ʪʘʢʠʭ ʬʝʨʤʝʥʪʽʚ, ʷʢ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ ʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ. 

ʋʩʧʘʜʢʦʚʘʥʠʡ ʩʠʥʜʨʦʤ Chediak - Higashi ʚʢʣʶʯʘʻ ʩʝʨʝʜ ʙʝʟʣʽʯʽ ʨʽʟʥʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʜʝʬʝʢʪʽʚ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʣʽʟʦʩʦʤʥʦʛʦ ʘʧʘʨʘʪʫ ʥʝʡʪʨʦʬʽʣʽʚ. 

ʅʝʡʪʨʦʬʽʣʠ ʤʽʩʪʷʪʴ ʛʽʛʘʥʪʩʴʢʽ ʣʽʟʦʩʦʤʠ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʩʣʘʙʣʝʥʦʶ 

ʟʜʽʙʥʽʩʪʶ ʜʦ ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʤʽʢʨʦʙʦʮʠʜʥʦʩʪʽ, ʜʝʛʨʘʥʫʣʷʮʽʾ ʽ ʭʝʤʦʪʘʢʩʠʩʫ. 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʨʽʟʢʦ ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʽʥʬʝʢʮʽʡ, 

ʚʠʢʣʠʢʘʥʠʭ ʛʥʽʡʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. ʇʦʨʫʰʝʥʥʷ ʤʽʢʨʦʙʦʮʠʜʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ 

ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʩʣʽʜʩʪʚʦʤ ʜʝʬʝʢʪʫ ʩʧʝʮʠʬʽʯʥʠʭ ʛʨʘʥʫʣ. ʋ ʜʽʪʝʡ ʟ ʪʘʢʠʤ 

ʛʝʥʝʪʠʯʥʠʤ ʜʝʬʝʢʪʦʤ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʤʽʩʮʝʚʠʡ ʶʚʝʥʽʣʴʥʠʡ ʧʝʨʽʦʜʦʥʪʠʪ. 

ʈʝʮʠʜʠʚʫʶʯʽ ʚʘʞʢʽ ʽʥʬʝʢʮʽʾ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʝʜʫʪʴ ʜʦ ʚʪʨʘʪʠ ʟʫʙʽʚ ʽ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ. 
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ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʥʦʥʫʢʣʝʘʨʥʽ ʬʘʛʦʮʠʪʠ ʪʘ ʛʨʘʥʫʣʦʮʠʪʠ 

ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ, ʤʽʩʮʝʤ ʩʠʥʪʝʟʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʤʘʶʪʴ ʦʜʥʫ ʩʧʽʣʴʥʫ ʨʠʩʫ ï ʫʯʘʩʪʴ ʫ 

ʙʦʨʦʪʴʙʽ ʟ ʘʥʪʠʛʝʥʦʤ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, 

ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʘʛʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʷʮʽʾ ʪʘ 

ʽʥʽʮʽʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʘ ʥʝ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠʩʷ ʙʝʟ ʪʽʩʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʮʠʭ ʢʣʽʪʠʥ ʟ ʣʽʤʬʦʮʠʪʘʤʠ. 

  

ɿʘʧʠʪʘʥʥʷ: 

 

1. ʗʢʽ ʢʣʽʪʠʥʠ ʚʦʣʦʜʽʶʪʴ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ? 

2. ʗʢʽ ʢʣʽʪʠʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ? 

3. ʏʠ ʻ ʨʽʟʥʠʮʷ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ 
ʢʣʽʪʠʥ? 

4. ʗʢʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ ʤʘʢʨʦʬʘʛʠ ʧʨʠ ʩʧʝʮʠʬʽʯʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ? 

5. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʽʥʛʽʙʽʪʦʨʠ ʪʘ ʽʥʜʫʢʪʦʨʠ ʤʘʢʨʦʬʘʛʽʚ ? 

6. ʗʢʽ ʨʝʮʝʧʪʦʨʠ ʥʘ ʤʘʢʨʦʬʘʛʘʭ ʚʠ ʟʥʘʻʪʝ, ʥʘʟʚʽʪʴ ʾʭ ʬʫʥʢʮʽʾ? 

7.  ʗʢ ʚʧʣʠʚʘʶʪʴ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ  (ʊʅʌ-Ŭ, ʀʃ-1) ʥʘ ʜʦʟʨʽʚʘʥʥʷ 

ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ? 

8. ʑʦ ʩʧʽʣʴʥʦʛʦ ʫ ʩʪʨʫʢʪʫʨʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ 
ʪʘ ʤʘʢʨʦʬʘʛʽʚ? 

9.  ʗʢʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʚʠʜʽʣʷʶʪʴ ʥʝʡʪʨʦʬʽʣʠ. ʇʝʨʝʯʠʩʣʽʪʴ ʾʭ. 

10. ʗʢʫ ʦʩʥʦʚʥʫ  ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʶʪʴ ʝʦʟʠʥʦʬʽʣʠ? 

11. ʗʢʽ ʛʨʘʥʫʣʦʮʠʪʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ? 

12. ʗʢʽ ʧʘʪʦʣʦʛʽʾ ʛʨʘʥʫʣʦʮʠʪʽʚ ʚʠ ʟʥʘʻʪʝ? 
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7.4.ɺʪʦʨʠʥʥʽ ʧʦʩʝʨʝʜʥʠʢʠ ʨʝʛʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

 

ʎʠʪʦʢʽʥʠ (ʚʽʜ ʛʨʝʯ. cytʦ ï ʢʣʽʪʠʥʘ,  kinos ï ʨʫʭ) ïʤʝʜʽʘʪʦʨʠ ʙʽʣʢʦʚʦʾ 

ʪʘ ʥʝʙʽʣʢʦʚʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʩʝʢʨʝʪʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʩʪ, ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʢʣʽʪʠʥ. ɺʦʥʠ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʜʽʡʩʥʝʥʥʷ ʝʥʜʦʛʝʥʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʚʩʽʭ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʛʝʤʦʧʦʝʟʫ, ʟʘʧʘʣʝʥʥʷ ʽ ʤʽʞʢʣʽʪʠʥʥʠʭ 

ʚʟʘʻʤʦʜʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʯʠ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɼʝʷʢʽ ʮʠʪʦʢʽʥʠ ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴ ʟʘʧʨʦʛʨʘʤʦʚʘʥʫ 

ʢʣʽʪʠʥʥʫ ʟʘʛʠʙʝʣʴ ï ʘʧʦʧʪʦʟ. ʎʠʪʦʢʽʥʠ ʩʝʢʨʝʪʫʶʪʴʩʷ ʢʣʽʪʠʥʦʶ-ʧʨʦʜʫʮʝʥʪʦʤ ʫ 

ʚʽʣʴʥʽʡ ʬʦʨʤʽ ʘʙʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʫ ʟʚôʷʟʘʥʽʡ ʬʦʨʤʽ ʟ ʤʝʤʙʨʘʥʦʶ ʢʣʽʪʠʥʠ. ɼʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʩʚʦʾʭ ʬʫʥʢʮʽʡ ʮʠʪʦʢʽʥʠ ʧʦʚôʷʟʫʶʪʴʩʷ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ 

ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʝʢʩʧʨʝʩʽʶ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʝʮʝʧʪʦʨʘ ʥʘ ʩʚʦʾʡ 

ʤʝʤʙʨʘʥʽ ʱʦ ʢʦʥʪʨʦʣʶʻ ʜʽʶ ʮʠʪʦʢʽʥʽʚ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʮʠʪʦʢʽʥʘ ʢʣʽʪʠʥʘ ʤʦʞʝ 

ʝʢʩʧʨʝʩʫʚʘʪʠ ʨʷʜ ʽʥʰʠʭ ʮʠʪʦʢʽʥʽʚ ï ʮʠʪʦʢʽʥʦʚʠʡ ʢʘʩʢʘʜ. ɼʦ ʮʠʪʦʢʽʥʽʚ ʚʽʜʥʦʩʷʪʴ 

ʽʥʪʝʨʬʝʨʦʥʠ (ɯʌʅ), ʽʥʪʝʨʣʝʡʢʽʥʠ (ɯʃ), ʬʘʢʪʦʨʠ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ (ʌʅʇ), 

ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʽ ʬʘʢʪʦʨʠ (ʂʉʌ), ʬʘʢʪʦʨʠ ʨʦʩʪʫ, ʭʝʤʦʢʽʥʠ. 

ʎʠʪʦʢʽʥʠ ʜʽʶʪʴ ʟʘ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

 ɯʥʪʨʘʢʨʠʥʥʠʡ ï ʜʽʷ ʮʠʪʦʢʽʥʽʚ ʚʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ-ʧʨʦʜʫʮʝʥʪʘ; ʧʦʚôʷʟʫʚʘʥʥʷ 

ʮʠʪʦʢʽʥʽʚ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ 

ɸʫʪʦʢʨʠʥʥʠʡ ï ʜʽʷ ʮʠʪʦʢʽʥʘ ʥʘ ʢʣʽʪʠʥʫ ʷʢʘ ʡʦʛʦ ʩʝʢʨʝʪʫʻ (ɯʃ-1, ɯʃ-6, ɯʃ-18, ʌʅʇŬ 

ï ʘʫʪʦʢʨʠʥʥʽ ʬʘʢʪʦʨʠ ʜʣʷ ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ) 
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ʇʘʨʘʢʨʠʥʥʠʡ ï ʚʧʣʠʚ ʮʠʪʦʢʽʥʽʚ ʥʘ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʽ ʢʣʽʪʠʥʠ ʽ ʪʢʘʥʠʥʠ 

ɽʥʜʦʢʨʠʥʥʠʡ ï ʜʽʷ ʮʠʪʦʢʽʥʽʚ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʣʽʪʠʥ-ʧʨʦʜʫʮʝʥʪʽʚ  

ʆʜʥʽ ʮʠʪʦʢʽʥʠ ʧʣʶʨʠʧʦʪʝʥʪʥʽ, ʪʦʙʪʦ ʪʘʢʽ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʢʣʽʪʠʥʠ, ʘ ʽʥʰʽ ʩʧʝʮʠʬʽʯʥʽ ï ʚʠʙʽʨʢʦʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʢʨʝʤʽ ʢʣʽʪʠʥʠ. 

ʎʠʪʦʢʽʥʠ ʤʘʶʪʴ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ: 

- ʮʠʪʦʢʽʥʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʦʜʥʠʤ ʪʠʧʦʤ ʢʣʽʪʠʥ; 

- ʦʜʥʘ ʢʣʽʪʠʥʘ ʤʦʞʝ ʧʨʦʜʫʢʫʚʘʪʠ ʙʽʣʴʰ ʥʽʞ ʦʜʠʥ ʮʠʪʦʢʽʥ; 

- ʦʜʠʥ ʮʠʪʦʢʽʥ ʤʦʞʝ ʜʽʷʪʠ ʥʘ ʢʽʣʴʢʘ ʪʠʧʽʚ ʢʣʽʪʠʥ; 

- ʢʽʣʴʢʘ ʮʠʪʦʢʽʥʽʚ ʤʦʞʫʪʴ ʽʥʜʫʢʫʚʘʪʠ ʦʜʥʘʢʦʚʫ ʬʫʥʢʮʽʶ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʽ ʢʣʽʪʠʥ; 

ʋʤʦʚʥʦ, ʟʘ ʙʽʦʣʦʛʽʯʥʦʶ ʜʽʻʶ ʮʠʪʦʢʽʥʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ 5 ʛʨʫʧ 

1 ï ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ: ɯʃ-1, ɯʃ-2, ɯʃ-6, ɯʃ-12, ɯʌʅŬ, ɔ, ʌʅʇ 

2 ï ʧʨʦʪʠʟʘʧʘʣʴʥʽ: ɯʃ-4, ɯʃ-10 

3 ï ʬʘʢʪʦʨʠ ʨʦʩʪʫ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ï ʊʌʈ 

4 ï ʛʝʤʦʧʦʝʪʠʯʥʽ ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʽ ʬʘʢʪʦʨʠ (ʄ-ʂʉʌ, ɻ-ʂʉʌ, ɻʄ-ʂʉʌ) 

5 ï ʬʘʢʪʦʨʠ ʨʦʩʪʫ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʢʣʽʪʠʥ ï ʬʘʢʪʦʨ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ 

ʎʠʪʦʢʽʥʠ ʚʦʣʦʜʽʶʪʴ ʩʠʩʪʝʤʥʦʶ ʜʽʻʶ, ʚʽʜ ʾʭ ʩʧʦʣʫʯʝʥʥʷ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʣʝʞʠʪʴ 

ʢʽʥʮʝʚʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ.  

ɯʥʪʝʨʣʝʡʢʽʥʠ ï ʧʦʣʽʧʝʧʪʠʜʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʣʽʤʬʦʾʜʥʠʤʠ ʪʘ ʥʝʣʽʤʬʦʾʜʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʪʘ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʤʽʞʢʣʽʪʠʥʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʣʝʡʢʦʮʠʪʘʤʠ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʽʜʦʤʦ 

ʧʦʥʘʜ 30 ʽʥʪʝʨʣʝʡʢʽʥʽʚ. 

 

ɯʃ-1 (ʝʥʜʦʛʝʥʥʠʡ ʧʽʨʦʛʝʥ, ʣʽʤʬʦʮʠʪʘʢʪʠʚʫʶʯʠʡ ʬʘʢʪʦʨ) ï ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʽʤʫʥʥʦʾ ʪʘ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʠʡ ʜʽʻ ʥʘ ʤʘʡʞʝ ʚʩʽ ʪʠʧʠ ʢʣʽʪʠʥ. 

ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ï 17,5 ʢɼ. ɻʦʣʦʚʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ɯʃ-1 ʚ ʦʨʛʘʥʽʟʤʽ ʻ 

ʤʦʥʦʮʠʪʠ/ʤʘʢʨʦʬʘʛʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ɯʃ-1 ʟʜʘʪʥʽ ʧʨʦʜʫʢʫʚʘʪʠ ʡ ʽʥʰʽ ʢʣʽʪʠʥʠ: 

ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ, ʘʩʪʨʦʮʠʪʠ, ʬʽʙʨʦʙʣʘʩʪʠ, ʅʂ, ʢʝʨʘʪʠʥʦʮʠʪʠ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʽ 

ʢʣʽʪʠʥʠ. 
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ɯʩʥʫʻ 2 ʬʦʨʤʠ ɯʃ-1: ɯʃ-1Ŭ ʽ ɯʃ-1ɓ, ʷʢʽ ʢʦʜʫʶʪʴ ʨʽʟʥʠʤʠ ʛʝʥʘʤʠ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʘʣʝ ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʨʝʮʝʧʪʦʨʦʤ. ɯʃ-1Ŭ 

ʧʽʜʩʠʣʶʻ ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʽʤʫʥʽʪʝʪ, ʘ ɯʃ-1ɓ ʧʽʜʩʠʣʶʻ ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ ʽ 

ʩʪʠʤʫʣʶʻ ʫ ʦʥʢʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ ʨʦʟʚʠʪʦʢ ʤʝʪʘʩʪʘʟʽʚ. ʅʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ 2 ʪʠʧʠ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ɯʃ-1: ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 80 ʢɼ (ʥʘ ʊ-

ʣʽʤʬʦʮʠʪʘʭ, ʢʝʨʘʪʠʥʦʮʠʪʘʭ, ʛʝʧʘʪʦʮʠʪʘʭ, ʬʽʙʨʦʙʣʘʩʪʘʭ) ʪʘ 68 ʢɼ ( ʥʘ ɺ-ʣʽʤʬʦʮʠʪʘʭ, 

ʤʘʢʨʦʬʘʛʘʭ). ɯʩʥʫʻ ɯʃ-1- ʨʝʮʝʧʪʦʨ-ʘʥʪʘʛʦʥʽʩʪ (Iʃ-1-Ra) ï ʩʠʥʪʝʟʫʻʪʴʩʷ ʤʦʥʦʮʠʪʘʤʠ, 

ʤʘʢʨʦʬʘʛʘʤʠ, ʥʝʡʪʨʦʬʽʣʘʤʠ ʽ ʛʝʧʘʪʦʮʠʪʘʤʠ. Iʃ-1-Ra ʟʚôʷʟʫʻʪʴʩʷ ʟ ʉD121ʘ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʽ ʥʝ ʘʢʪʠʚʫʻ ʢʣʽʪʠʥʠ-ʤ̔ ʰʝʥʽ. ɹʘʣʘʥʩ ʤʽʞ ɯʃ-1 ʪʘ Iʃ-1-Ra ʚʘʞʣʠʚʠʡ ʜʣʷ 

ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʽʥʬʝʢʮʽʡ. 

ɯʃ-1 ʚʧʣʠʚʘʻ ʥʘ: 

- ʪʠʤʦʮʠʪʠ ï ʧʦʩʠʣʶʻ ʾʭ ʧʨʦʣʽʬʝʨʘʮʽʶ (ʟ ɯʃ-7) 

- ʊ-ʣʽʤʬʦʮʠʪʠ ï ʧʦʩʠʣʶʻ ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʽʚ ʜʣʷ ɯʃ-2, ʟʙʽʣʴʰʫʻ  ʝʢʩʧʨʝʩʽʶ 

ɯʃ-2, ɯʃ-4, ɯʌʅ-ɔ, ɻʄ-ʂʉʌ. ʇʽʜ ʚʧʣʠʚʦʤ ɯʃ-1 ʧʽʜ ʯʘʩ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʥʦʛʦ 

ʧʝʧʪʠʜʘ ʤʘʢʨʦʬʘʛʘʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤ ʭʝʣʧʝʨʘʤ 1 ʪʠʧʫ, ʦʩʪʘʥʥʽ ʧʦʯʠʥʘʶʪʴ 

ʧʨʦʜʫʢʫʚʘʪʠ ɯʃ-2. ɯʃ-1 ʽʥʜʫʢʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʽʣʴʢʠ, ʷʢʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤʝʤʙʨʘʥʠ ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ, ʚ ʟʚôʷʟʘʥʦʤʫ ʟ ʤʝʤʙʨʘʥʦʶ 

ʚʠʛʣʷʜʽ, ʰʣʷʭʦʤ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʢʦʥʪʘʢʪʫ. ʈʦʟʯʠʥʥʘ ʩʝʢʨʝʪʦʨʥʘ ʬʨʘʢʮʽʷ ɯʃ-1 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʥʝ ʟʘʧʫʩʢʘʻ. 

- ɺ-ʣʽʤʬʦʮʠʪʠ ï ʩʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ, ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʽʚ ɯʃ-2, 

ʘʥʪʠʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ (ʄʅʉ) 

- ʤʘʢʨʦʬʘʛʠ ï ʩʪʠʤʫʣʶʻ ʬʘʛʦʮʠʪʦʟ, ʭʝʤʦʪʘʢʩʠʩ, ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ, ʝʢʩʧʨʝʩʽʶ 

ʘʥʪʠʛʝʥʽʚ ʄʅʉ, ʧʨʦʜʫʢʮʽʶ ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ ɽ2 (ʇɻɽ2), ʪʨʦʤʙʦʢʩʘʥʘ ɸ2. ʉʪʠʤʫʣʶʻ 

ʩʝʢʨʝʮʽʶ ʌʅʇ, ɯʃ-6. 

- ʧʨʠʨʦʜʥʽ ʢʽʣʝʨʠ ï ʧʦʩʠʣʶʻ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ, ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʘ ʜʣʷ ɯʃ-2, 

ʩʠʥʪʝʟ ɯʌʅɔ 

- ʥʝʡʪʨʦʬʽʣʠ ï ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʦʩʠʣʶʻ ʭʝʤʦʪʘʢʩʠʩ ʽ ʜʝʛʨʘʥʫʣʷʮʽʶ 

- ʙʘʟʦʬʽʣʠ ʪʘ ʪʫʯʥʽ ʢʣʽʪʠʥʠ ï ʽʥʜʫʢʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʛʽʩʪʘʤʽʥʫ 
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 - ɯʃ-1, ʟʚôʷʟʘʥʠʡ ʟ ʤʝʤʙʨʘʥʦʶ ʢʝʨʘʪʠʥʦʮʠʪʽʚ, ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʘʥʪʠʛʝʥʫ ʚ ʝʧʽʜʝʨʤʽʩʽ ʰʢʽʨʠ ʣʶʜʠʥʠ. 

ʂʨʽʤ ʪʦʛʦ, ɯʃ-1 ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʘʢʪʠʚʫʶʯʠ: 

- ʛʝʧʘʪʦʮʠʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʙʽʣʢʽʚ ʛʦʩʪʨʦʾ ʬʘʟʠ ʟʘʧʘʣʝʥʥʷ; 

- ʬʽʙʨʦʙʣʘʩʪʠ ï ʧʦʩʠʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ, ʚʠʢʣʠʢʘʻ ʩʠʥʪʝʟ ɯʃ-6, ʂʉʌ, ɯʌʅ-ɓ, 

ʇɻɽ2. 

- ʝʥʜʦʪʝʣʽʡ ï ʩʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ, ʽʥʜʫʢʫʻ ʧʨʦʢʦʘʛʫʣʷʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ 

(ʩʠʥʪʝʟ ʪʨʦʤʙʦʧʣʘʩʪʠʥʫ, ʇɻɽ). 

ʉʠʣʥɹʠʤʠ ʽʥʜʫʢʪʦʨʘʤʠ ɯʃ-1 ʻ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜ ʪʘ ʌʅʇ-Ŭ. 

ɺ ʥʦʨʤʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ɯʃ-1 ʚ ʧʣʘʟʤʽ ʯʠ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 0-5 ʧʛ/ʤʣ (1-10 ʧʛ/ʤʣ ʚ 

ʩʫʧʝʨʥʘʪʘʥʪʽ ʘʢʪʠʚʦʚʘʥʠʭ ʤʦʥʦʮʠʪʽʚ). ʇʨʠ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʷʭ ʯʠ ʘʫʪʦʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʷʭ ʚʤʽʩʪ ʮʠʪʦʢʽʥʫ ʟʨʦʩʪʘʻ ʜʦ 200 ʧʛ/ʤʣ. 

 

ɯʃ-2 (ʬʘʢʪʦʨ ʨʦʩʪʫ ʊ-ʢʣʽʪʠʥ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ, ʟʦʢʨʝʤʘ ʊ-ʭʝʣʧʝʨʘʤʠ 1 ʪʠʧʫ. ʃʠʰʝ ʥʝʚʝʣʠʢʘ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-ʢʽʣʝʨʘʤʠ/ʩʫʧʨʝʩʦʨʘʤʠ. ʇʽʩʣʷ ʘʢʪʠʚʘʮʽʾ ʘʥʪʠʛʝʥʦʤ ʊ-ʣʽʤʬʦʮʠʪʠ 

ʥʘʙʫʚʘʶʪʴ ʟʜʘʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ɯʃ-2 ʽ ʧʦʜʘʣʴʰʘ ʾʭ ʧʨʦʣʽʬʝʨʘʮʽʷ ʙʝʟ ʥʴʦʛʦ ʩʪʘʻ 

ʥʝ ʤʦʞʣʠʚʦʶ. ɯʃ-2 ʟʚôʷʟʫʻʪʴʩʷ ʟ ʢʣʽʪʠʥʘʤʠ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨ ʜʣʷ ɯʃ-2, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʪʨʴʦʭ ʣʘʥʮʶʛʽʚ: Ŭ-ʣʘʥʮʶʛ (CD 25), ɓ-ʣʘʥʮʶʛ (CD 122) ʽ ɔ-ʣʘʥʮʶʛ (CD132).  

ɯʃ-2 ʽʥʜʫʢʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʊ-ʭʝʣʧʝʨʽʚ-1, ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ- ʣʽʤʬʦʮʠʪʽʚ. 

ʉʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, ʧʽʜʩʠʣʶʻ ʬʫʥʢʮʽʶ ʅʂ ʽ 

ʤʦʥʦʮʠʪʽʚ, ʩʪʠʤʫʣʶʻ ʧʨʦʜʫʢʮʽʶ ɔ-ɯʌʅ, ʌʅʇ, ɯʃ-6, ɯʃ-8. ɺʽʜʥʦʚʣʶʻ ʧʦʨʫʰʝʥʫ ʋʌ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʟʜʘʪʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʜʦ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ, ʧʽʜʚʠʱʫʻ 

ʨʘʜʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʉʧʨʠʷʻ ʜʦʟʨʽʚʘʥʥʶ ʘʥʪʠʛʝʥʩʧʝʮʠʬʽʯʥʠʭ 

ʣʽʤʬʦʢʽʥʘʢʪʠʚʦʚʘʥʠʭ ʢʽʣʝʨʽʚ (LAK ). ʇʨʝʧʘʨʘʪʠ ɯʃ-2 ʩʧʨʠʯʠʥʷʶʪʴ ʝʬʝʢʪʠʚʥʠʡ 

ʟʘʭʠʩʪ ʫ ʨʷʜʽ ʧʫʭʣʠʥ.  

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʃ-2 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ: ʣʝʡʢʦʟʘʭ, ʘʫʪʦʽʤʫʥʥʠʭ 

ʧʦʨʫʰʝʥʥʷʭ, ʚ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʉʅɯɼʫ, ʫ ʭʚʦʨʠʭ ʟ ʤʽʦʢʘʨʜʠʪʘʤʠ. 
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ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ɯʃ-2 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʚʘʞʢʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, 

ʭʽʤʽʦʪʝʨʘʧʽʾ, ʦʧʽʢʽʚ, ʪʷʞʢʠʭ ʽʥʬʝʢʮʽʷʭ. 

 

           ɯʃ-3 (ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʠʡ ʬʘʢʪʦʨ, ʧʦʣʽʧʦʝʪʠʥ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ ʽ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʪʢʘʥʴʦʚʠʤʠ ʙʘʟʦʬʽʣʘʤʠ, 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʠʤʫʩʘ. ʉʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʧʦʣʽʧʦʪʝʥʪʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʇʽʜʪʨʠʤʫʻ ʨʽʩʪ ʪʘ ʚʠʞʠʚʘʥʥʷ 

ʧʦʧʝʨʝʜʥʠʢʽʚ ʪʫʯʥʠʭ ʢʣʽʪʠʥ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʷʚʫ ʘʢʪʠʚʥʦʩʪʽ ʙʘʟʦʬʽʣʴʥʠʭ ʢʣʽʪʠʥ. 

ʇʦʩʠʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ɺ-ʢʣʽʪʠʥ. ʋ ʩʫʢʫʧʥʦʩʪʽ ʟ ɻ-ʂʉʌ ʧʽʜʩʠʣʶʻ ʧʨʦʜʫʢʮʽʶ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʘ ʨʘʟʦʤ ʟ ʝʨʠʪʨʦʧʦʝʪʠʥʦʤ ï ʝʨʠʪʨʦʮʠʪʽʚ. 

 

ɯʃ-4 (ɺ-ʢʣʽʪʠʥʥʠʡ ʩʪʠʤʫʣʶʶʯʠʡ ʬʘʢʪʦʨ) ï ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ 

ʧʨʦʜʫʢʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʊ-ʭʝʣʧʝʨʘʤʠ-2 ʪʠʧʫ, ʘ ʪʘʢʦʞ ʪʫʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ 

ʩʪʨʦʤʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ɻʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ɯʃ-4 ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʢʣʶʯʝʥʽ ʩʠʥʪʝʟʫ IgG1 ʥʘ ʩʠʥʪʝʟ IgG4  ̔IgE. ʈʘʟʦʤ ʟ ʽʥʰʠʤʠ ʮʠʪʦʢʽʥʘʤʠ ʩʧʨʠʷʻ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʢʘʥʴʦʚʠʭ ʙʘʟʦʬʽʣʽʚ. ʇʽʜʩʠʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʘ ʜʦ Fc ʬʨʘʛʤʝʥʪʫ Igɽ ʥʘ ʙʘʟʦʬʽʣʘʭ. ʇʦʩʠʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʪʫʯʥʠʭ ʢʣʽʪʠʥ ʽ ʬʽʙʨʦʙʣʘʩʪʽʚ.  ɯʃ-4 ʻ ʢʦʬʘʢʪʦʨʦʤ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦ-ʤʦʟʢʦʚʠʭ 

ʧʦʧʝʨʝʜʥʠʢʽʚ ʛʝʤʦʧʦʝʟʫ. ʇʽʜʚʠʱʫʻ ʝʢʩʧʨʝʩʽʶ ʄʅʉ ɯɯ ʢʣʘʩʫ ʥʘ ʥʝʘʢʪʠʚʦʚʘʥʠʭ ɺ-

ʣʽʤʬʦʮʠʪʘʭ ʽ ʤʘʢʨʦʬʘʛʘʭ. ʉʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʊ-ʭʝʣʧʝʨʽʚ -2 ʪʠʧʫ ʽ ʊ-

ʮʠʪʦʪʦʪʦʢʩʠʯʥʠʭ ʢʣʽʪʠʥ. ʇʦʩʠʣʶʻ ʘʣʦʘʥʪʠʛʝʥʩʧʝʮʠʬʽʯʥʫ ʢʣʽʪʠʥʥʫ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. 

 ɯʃ-4 ʧʨʠʛʥʽʯʫʻ ʧʨʦʜʫʢʮʽʶ ɯʃ-1ɓ, ʌʅʇ-Ŭ, ɯʃ-6, ɯʃ-8. ʎʝʡ ʽʥʪʝʨʣʝʡʢʽʥ ʤʘʻ 

ʩʠʣʴʥʠʡ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʡ ʝʬʝʢʪ ʜʦ ɯʌʅ-ɔ. ʇʨʠʛʥʽʯʫʻ ʛʝʥʝʨʘʮʽʶ ʮʠʪʦʪʦʢʩʠʯʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ, ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʽʚ (ʅʂ) ʪʘ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ. 

ɯʥʛʽʙʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʉD4+, ʉD8+ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʇʨʠʛʥʽʯʫʻ ʘʢʪʠʚʘʮʽʶ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ ʪʘ ʩʪʠʤʫʣʴʦʚʘʥʫ ɯʃ-2 ʽʥʜʫʢʮʽʶ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ, ɺ-

ʣʽʤʬʦʮʠʪʽʚ, ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ. 
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ɯʃ-5 (ʝʦʟʠʥʦʬʽʣʴʥʠʡ ʬʘʢʪʦʨ)  - ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ. ʇʨʦʜʫʢʫʻʪʴʩʷ ʊ-

ʭʝʣʧʝʨʘʤʠ -2 ʪʠʧʫ. ɼʦ ʬʫʥʢʮʽʡ ʮʴʦʛʦ ʮʠʪʦʢʽʥʫ ʥʘʣʝʞʠʪʴ ʽʥʜʫʢʮʽʷ ʧʦʜʘʣʴʰʦʾ 

ʧʨʦʛʨʝʩʽʾ ʧʦ ʢʣʽʪʠʥʥʦʤʫ  ʮʠʢʣʫ ʧʽʩʣʷ ʩʪʠʤʫʣʷʮʽʾ ɺ-ʣʽʤʬʦʮʠʪʽʚ ɯʃ-4, ʧʦʩʠʣʝʥʥʷ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ɺ-ʢʣʽʪʠʥ ʧʨʷʤʦʶ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʶ ʜʽʻʶ. ɯʥʜʫʢʫʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ, 

ʘʢʪʠʚʘʮʽʶ ʽ ʭʝʤʦʪʘʢʩʠʩ ʝʦʟʠʥʦʬʽʣʽʚ, ʧʽʜʚʠʱʫʻ ʾʭ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. ʇʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʮʽʶ IgE ʽ ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʘ ʜʦ ʥʴʦʛʦ ʥʘ ʝʦʟʠʥʦʬʽʣʘʭ. ʇʽʜʩʠʣʶʻ ʧʨʦʜʫʢʮʽʶ 

IgA.  

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɯʃ-5 ʚ ʢʨʦʚʽ ʚʠʢʣʠʢʘʻ ʝʦʟʠʥʦʬʽʣʽʶ. 

ɯʃ-6 ï ʧʨʦʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ - ʧʨʦʜʫʢʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʣʽʪʠʥ ï 

ʤʘʢʨʦʬʘʛʘʤʠ, ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ, 

ʝʧʽʜʝʨʤʘʣʴʥʠʤʠ ʽ ʤʽʢʨʦʛʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʭʦʥʜʨʦʮʠʪʘʤʠ, ʦʩʪʝʦʮʠʪʘʤʠ. ʅʘ 

ʥʝʘʢʪʠʚʦʚʘʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʘʭ ʽ ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʘʭ ʜʣʷ ɯʃ-6 ʻ 2 ʪʠʧʠ 

ʨʝʮʝʧʪʦʨʘ: ʚʠʩʦʢʦʘʬʽʥʥʠʡ ʪʘ ʥʠʟʴʢʦʘʬʽʥʥʠʡ. ʉʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʠʤʦʮʠʪʽʚ, ɺ-

ʣʽʤʬʦʮʠʪʽʚ, ʘʢʪʠʚʫʻ ʧʦʧʝʨʝʜʥʠʢʠ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʛʨʘʥʫʣʦʮʠʪʽʚ ʽ 

ʤʘʢʨʦʬʘʛʽʚ. ɯʥʜʫʢʫʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʘʥʪʠʪʽʣʦʫʪʚʦʨʶʶʯʽ ʢʣʽʪʠʥʠ. 

ʇʽʜʩʠʣʶʻ ʧʨʦʜʫʢʮʽʶ ʛʝʧʘʪʦʮʠʪʘʤʠ ʙʽʣʢʽʚ ʛʦʩʪʨʦʾ ʬʘʟʠ. ʉʧʨʠʷʻ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʇʦʩʠʣʶʻ ʘʢʪʠʚʥʽʩʪʴ ʅʂ. 

 ɿʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʽʤʫʥʥʦʾ, ʥʝʨʚʦʚʦʾ ʪʘ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ. 

ɯʥʜʫʢʪʦʨʦʤ ʧʨʦʜʫʢʮʽʾ ɯʃ-6 ʻ ɯʃ-1, ʘ ʪʘʢʦʞ ɯʌʅ, ʌʅʇ, ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜ ʽ ʚʽʨʫʩʠ. ɯʃ-6 

ʩʪʠʤʫʣʶʻ ʨʽʩʪ ʢʝʨʘʪʠʥʦʮʠʪʽʚ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʝʥʥʷ 

ʢʦʨʪʠʢʦʪʨʦʧʽʥʫ ʛʽʧʦʬʽʟʦʤ. ɯʃ-6 ʥʘʨʷʜʫ ʟ ɯʃ-11, ʢʘʨʜʽʦʪʨʦʬʽʥʦʤ-1, ʮʠʣʽʘʨʥʠʤ 

ʥʝʡʨʦʪʨʦʬʽʥʦʤ ʽ ʦʥʢʦʩʪʘʪʠʥʦʤ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʠʥʠ ʥʝʡʨʦʧʦʝʪʠʥʽʚ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ 

ʚʠʞʠʚʘʥʥʷ ʥʝʡʨʦʥʽʚ. 

ɯʃ-6 ʤʦʞʝ ʙʫʪʠ ʩʧʽʚʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʨʦʟʚʠʪʦʢ ʜʝʷʢʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʽ 

ʭʚʦʨʦʙ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʽʥ ʽʥʜʫʢʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʤʝʟʘʥʛʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʨʠ 

ʤʝʟʘʥʛʽʘʣʴʥʦʤʫ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʤʫ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʽ. ʇʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʨʽʚʥʷ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʨʝʚʤʘʪʦʾʜʥʦʤʫ ʘʨʪʨʠʪʽ, ʧʨʠʯʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɯʃ-6 ʽ ʚ ʩʠʥʦʚʽʘʣʴʥʽʡ ʨʽʜʠʥʽ. ɺʞʝ ʟ ʫʩʧʽʭʦʤ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ ɯʃ-6 ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʷʚʽʚ ʨʝʚʤʘʪʦʾʜʥʦʛʦ ʘʨʪʨʠʪʫ. 
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ɼʦʩʠʪʴ ʜʘʚʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɯʃ-6 ʻ ʬʘʢʪʦʨʦʤ ʨʦʩʪʫ ʜʣʷ ʧʣʘʟʤʦʮʠʜʽʚ ʽ ʜʝʷʢʠʭ 

ʢʣʽʪʠʥ ʛʽʙʨʠʜʦʤʠ, ʷʢʽ ʧʦʭʦʜʷʪʴ ʚʽʜ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʮʠʭ ʛʽʙʨʠʜʦʤ 

ʜʦ ʧʽʢʦʛʨʘʤʦʚʠʭ (ʥʘ ʤʣ) ʢʦʥʮʝʥʪʨʘʮʽʡ ɯʃ-6 ʤʦʞʝ ʥʘʚʽʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʡʦʛʦ 

ʚʠʷʚʣʝʥʥʷ. ʅʘ ʞʘʣʴ, ɯʃ-6 ʻ ʘʧʦʢʨʠʥʥʠʤ ʽ ʧʘʨʘʢʪʠʥʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʫ ʤʽʻʣʦʤʠ 

ʣʶʜʠʥʠ. ʇʽʜʦʟʨʶʶʪʴ, ʱʦ ɯʃ-6 ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʦʣʽʢʣʦʥʘʣʴʥʽʡ  ʘʢʪʠʚʘʮʽʾ ɺ-ʣʽʤʬʦʮʠʪʽʚ 

ʧʨʠ ʉʅɯɼʽ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʚʽʥ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʜʣʷ ʢʣʽʪʠʥ ʩʘʨʢʦʤʠ ʂʘʧʦʰʽ, 

ʷʢʘ ʻ ʯʘʩʪʠʤ ʟʣʦʷʢʽʩʥʠʤ ʥʦʚʦʫʪʚʦʨʦʤ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠ ʮʽʡ ʭʚʦʨʦʙʽ.  

ʅʝʱʦʜʘʚʥʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʦʢʘʟʠ ʫʯʘʩʪʽ ɯʃ-6 ʫ ʧʘʪʦʛʝʥʝʟʽ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ. 

ɯʃ-6 ʻ ʦʩʥʦʚʥʠʤ ʤʝʜʽʘʪʦʨʦʤ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʛʦʩʪʨʦʾ ʬʘʟʠ ʧʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ɯʃ-6 ʫ ʭʚʦʨʠʭ ʟ ʛʦʩʪʨʠʤ ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ ʤʘʻ ʧʨʷʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʉ-ʨʝʘʢʪʠʚʥʠʤ ʙʽʣʢʦʤ. 

ɯʃ-7 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ, ʢʣʽʪʠʥʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʽ ʩʪʨʦʤʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʠʤʫʩʘ. ɯʃ-7 ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʫ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʷʢ ʧʨʦ-, ʪʘʢ ʧʨʝ-ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ 

ʪʠʤʦʮʠʪʽʚ. ɯʃ-7 ʤʦʞʝ ʽʥʜʫʢʫʚʘʪʠ ʧʦʷʚʫ LAK -ʢʣʽʪʠʥ. 

 

ɯʃ-8 ï ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʧʨʦʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ 

ʘʢʪʠʚʦʚʘʥʠʤʠ ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʤʦʥʦʮʠʪʘʤʠ, ʬʽʙʨʦʙʣʘʩʪʘʤʠ, 

ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ, ʛʝʧʘʪʦʮʠʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɯʃ-8 ï ʻ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʤ ʜʣʷ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ ʽ ʝʦʟʠʥʦʬʽʣʽʚ. ɺʠʢʣʠʢʘʻ ʤʽʛʨʘʮʽʶ ʥʝʡʪʨʦʬʽʣʽʚ ʽ 

ʙʘʟʦʬʽʣʽʚ ʫ ʚʦʛʥʠʱʝ ʟʘʧʘʣʝʥʥʷ ʽ ʾʭ ʜʝʛʨʘʥʫʣʷʮʽʶ, ʚʠʜʽʣʝʥʥʷ ʩʫʧʝʨʦʢʩʠʜʥʦʛʦ 

ʨʘʜʠʢʘʣʘ. ʉʧʨʠʷʻ ʪʨʘʥʩʤʽʛʨʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʯʝʨʝʟ ʝʥʜʦʪʝʣʽʡ. ʉʪʠʤʫʣʶʻ ʘʥʛʽʦʛʝʥʝʟ. 

ɯʃ-9 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, ʟʦʢʨʝʤʘ ʊ-ʭʝʣʧʝʨʘʤʠ-2 ʪʠʧʫ. ʉʪʠʤʫʣʶʻ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʙʘʟʦʬʽʣʽʚ. ʇʽʜʩʠʣʶʻ ʝʬʝʢʪ ɯʃ-4 ʚʽʜʧʦʚʽʜʘʶʯʠʡ  

ʧʨʦʜʫʢʮʽʾ IgE ʽ IgG4. 

 

ɯʃ-10 ï (ʩʫʧʨʝʩʦʨʥʠʡ ʬʘʢʪʦʨ) ï ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ. ʇʨʦʜʫʢʫʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʊ-ʭʝʣʧʝʨʘʤʠ-2-ʪʠʧʫ, ʘ ʪʘʢʦʞ ʉD8+ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʣʽʤʬʦʮʠʪʘʤʠ, 

ʤʘʢʨʦʬʘʛʘʤʠ ʽ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʉʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ, 
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ʪʠʤʦʮʠʪʽʚ ʪʘ ʪʫʯʥʠʭ ʢʣʽʪʠʥ. ʇʨʠʛʥʽʯʫʻ ʬʫʥʢʮʽʶ ʊ-ʭʝʣʧʝʨʽʚ-1 ʪʠʧʫ, ʅʂ, 

ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ, ʟʥʠʞʫʶʯʠ ʩʠʥʪʝʟ ɯʃ-1, ɯʃ-2, ɯʃ-8, ɯʌʅ-ɔ ʽ ʌʅʇ. ʊʘʢʠʤ 

ʯʠʥʦʤ ɯʃ-10 ʚʚʘʞʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʨʝʛʫʣʷʪʦʨʥʠʤ ʬʘʢʪʦʨʦʤ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʨʠʛʥʽʯʫʻ ʢʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ (ʊ-ʭʝʣʧʝʨʘʤʠ-1) ʩʪʠʤʫʣʶʶʯʠ ʛʫʤʦʨʘʣʴʥʫ 

ʚʽʜʧʦʚʽʜʴ (ʊ-ʭʝʣʧʝʨʘʤʠ-2). 

 

ɯʃ-11 ï (ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʬʘʢʪʦʨ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʽ 

ʩʪʨʦʤʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ï ʩʪʠʤʫʣʷʮʽʷ 

ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ (ʦʩʦʙʣʠʚʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ɯʃ-3). 

 

ɯʃ-12 - ʧʨʦʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ, ʧʨʦʜʫʢʫʻʪʴʩʷ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, ʤʦʥʦʮʠʪʘʤʠ/ 

ʤʘʢʨʦʬʘʛʘʤʠ, ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʈʝʮʝʧʪʦʨʠ ʜʦ ʥʴʦʛʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʥʘ 

ʘʢʪʠʚʦʚʘʥʠʭ ʉD4+ ʊ-ʢʣʽʪʠʥʘʭ, ʉD8+ ʽ ʅʂ. 

ʉʧʨʠʷʻ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʾʚʥʠʭ ʊ-ʭʝʣʧʝʨʽʚ ʚ ʊ-ʭʝʣʧʝʨʠ-1 ʪʠʧʫ, ʅʂ ʽ ʮʠʪʦʪʦʢʩʠʯʥʠʭ 

ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʉʪʠʤʫʣʶʻ ʭʝʤʦʪʘʢʩʠʩ ʝʬʝʢʪʦʨʥʠʭ ʢʽʣʝʨʥʠʭ ʢʣʽʪʠʥ. ʇʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʮʽʶ ɯʌʅ-ɔ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ ʅʂ. ʉʠʥʝʨʛʽʯʥʠʡ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɯʃ-2 ʚ 

ʛʝʥʝʨʘʮʽʾ LAK. ʇʽʜʚʠʱʫʻ ʮʠʪʦʪʦʢʩʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʊ-ʢʣʪ̔ʠʥ. ʈʝʛʫʣʶʻ ʙʘʣʘʥʩ ʊ-

ʭʝʣʧʝʨʽʚ-1 ʽ ʊ-ʭʝʣʧʝʨʽʚ-2 ( ʽʥʜʫʢʫʻ ʊʭ-1 ʽ ʧʨʠʛʥʽʯʫʻ ʊʭ-2). ʇʽʜʩʠʣʶʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʽ 

ʜʦʟʨʽʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʩʪʠʤʫʣʴʦʚʘʥʠʭ ɯʃ-2. ʇʦʩʠʣʶʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ 

ʜʦʟʨʽʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʩʪʠʤʫʣʴʦʚʘʥʠʭ ɯʃ-2. 

 

ɯʃ-13 ï ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ, ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʊ-ʭʝʣʧʝʨʘʤʠ 2 ʪʠʧʫ.  

ɿʘ ʬʫʥʢʮʽʷʤʠ ʧʦʜʽʙʥʠʡ ʜʦ ɯʃ-4, ʘʣʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ. ʇʽʜʚʠʱʫʻ 

ʩʠʥʪʝʟ ɯʃ-4 ʧʦʩʠʣʶʶʯʠ ʡʦʛʦ ʝʬʝʢʪʠ: ʧʽʜʚʠʱʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʩʠʥʪʝʟ 

IgE ʽ IgG4, ʝʢʩʧʨʝʩʽʶ CD23 ʽ ʤʦʣʝʢʫʣ ʄʅʉ ɯɯ ʢʣʘʩʫ ʥʘ ʤʝʤʙʨʘʥʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ɿʥʠʞʫʻ ʬʫʥʢʮʽʶ ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ, ʪʘ ʧʨʠʛʥʽʯʫʻ ʧʨʦʜʫʢʮʽʶ ʥʠʤʠ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ. 
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ɯʃ-14 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʬʦʣʽʢʫʣʷʨʥʠʤʠ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. 

ʈʝʮʝʧʪʦʨʠ ʜʦ ʥʴʦʛʦ ʝʢʩ ʧʨʝʩʫʶʪʴʩʷ ʥʘ ɺ-ʣʽʤʬʦʮʠʪʘʭ. ʇʽʜʚʠʱʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ɺ-

ʣʽʤʬʦʮʠʪʽʚ. ʇʨʠʛʥʽʯʫʻ ʩʠʥʪʝʟ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

 

ɯʃ-15 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ. ɿʘ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʩʭʦʞʠʡ 

ʥʘ ɯʃ-2, ʪʦʤʫ ʟʜʘʪʥʠʡ ʟʚôʷʟʫʚʘʪʠʩʴ ʟ ʨʝʮʝʧʪʦʨʦʤ ʜʣʷ ɯʃ-2. ɯʃ-15 ʧʽʜʪʨʠʤʫʻ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʅʂ. ɿʘʙʝʟʧʝʯʫʻ ʜʦʟʨʽʚʘʥʥʷ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʚ ʪʠʤʫʩʽ ʪʘ ʘʥʪʠʛʝʥʥʝʟʘʣʝʞʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʩʪʠʤʫʣʶʻ 

ʾʭ ʨʽʩʪ. ɯʥʜʫʢʫʻ LAK -ʘʢʪʠʚʥʽʩʪʴ. 

ʈʝʮʝʧʪʦʨʠ ʘʢʪʠʚʦʚʘʥʠʭ ʉD8+ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʦ ɯʃ-15. 

ʌʽʟʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʡʦʛʦ ʧʦʣʷʛʘʻ ʚ ʩʪʠʤʫʣʷʮʽʾ ʰʚʠʜʢʦʾ ʨʝʘʢʮʽʾ ʬʘʢʪʦʨʽʚ ʧʨʠʨʦʜʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʦʞʝ ʽʥʜʫʢʫʚʘʪʠ ʘʢʪʠʚʘʮʽʶ ʽ ʨʘʥʥʽ ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʩʪʠʤʫʣʠ 

ʜʣʷ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. 

 

ɯʃ-16 ï ʩʠʥʪʝʟʫʻʪʴʩʷ ʉD8+ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, ʢʣʽʪʠʥʘʤʠ ʤʽʢʨʦʛʣʽʾ ʤʦʟʢʫ, 

ʝʦʟʠʥʦʬʽʣʘʤʠ. ʈʝʮʝʧʪʦʨʦʤ ʜʣʷ ʥʴʦʛʦ ʻ ʤʦʣʝʢʫʣʘ ʉD4, ʽ ʪʦʤʫ ʚʽʥ ʜʽʻ ʥʘ ʚʩʽ ʢʣʽʪʠʥʠ, 

ʷʢʽ ʤʘʶʪʴ ʮʶ ʤʦʣʝʢʫʣʫ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ (ʊ-ʣʽʤʬʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ, ʝʦʟʠʥʦʬʽʣʠ). ɯʃ-

16 ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʠʣʴʥʽʰʠʭ ʭʝʤʦʪʘʢʩʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʝʦʟʠʥʦʬʽʣʴʥʠʭ 

ʛʨʘʥʫʣʦʮʠʪʽʚ. ɼʽʶʯʠ ʥʘ ʊ-ʣʽʤʬʦʮʠʪʠ, ʚʽʥ ʧʦʩʠʣʶʻ ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʘ ʜʣʷ ɯʃ-2 ʽ 

ʤʦʣʝʢʫʣ ʄʅʉ-ɯɯ ʢʣʘʩʫ. ʆʜʥʦʯʘʩʥʦ ɯʃ-16 ʛʘʣʴʤʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʮʠʭ ʢʣʽʪʠʥ. ɹʘʛʘʪʦ 

ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ɯʃ-16 ʤʦʞʝ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʣʽʢʫʚʘʥʥʽ ʉʅɯɼʫ, ʙʦ ʚʽʥ 

ʧʨʠʛʥʽʯʫʻ ʨʝʧʣʽʢʘʮʽʶ ɺɯʃ ʫ ʊ-ʣʽʤʬʦʮʠʪʘʭ. 

 

ɯʃ-17 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, ʟʦʢʨʝʤʘ ʉD4+ ʊ-ʢʣʽʪʠʥʘʤʠ  ʽ 

ʅʂ. ʉʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʮʠʪʦʢʽʥʽʚ: ɯʃ-6, ɯʃ-8, ɻ-ʂʉʌ, ʇɻɽ2. ʇʽʜʚʠʱʫʻ ʝʢʩʧʨʝʩʽʶ 

ɯʉɸʄ-1, ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ɹʝʨʝ 

ʫʯʘʩʪʴ ʚ ʨʝʘʢʮʽʷʭ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʥʪʘ. ʇʽʜʚʠʱʝʥʠʡ ʩʠʥʪʝʟ ɯʃ-17 ʊ-

ʭʝʣʧʝʨʘʤʠ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʫ ʭʚʦʨʠʭ ʥʘ ʢʦʥʪʘʢʪʥʠʡ ʜʝʨʤʘʪʠʪ. 
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ɯʃ-18 ï ʨʝʛʫʣʷʪʦʨʥʠʡ ʮʠʪʦʢʽʥ. ʉʠʥʪʝʟʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʽ 

ʛʝʧʘʪʦʮʠʪʘʤʠ. ʉʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ɯʌʅ-ɔ, ʤʘʢʨʦʬʘʛʘʤʠ ï ɯʃ-1, ɯʃ-8 ʽ 

ʌʅʇ. ɸʢʪʠʚʫʻ ʅʂ. ɯʥʛʽʙʫʻ ʘʢʪʠʚʥʽʩʪʴ ʊ-ʭʝʣʧʝʨʽʚ-2-ʪʠʧʫ. 

 

ɯʃ-19 (ʛʦʤʦʣʦʛ ɯʃ-10)- ʩʝʢʨʝʪʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʤʦʥʦʮʠʪʘʤʠ. ʈʝʛʫʣʶʻ ʘʢʪʠʚʥʽʩʪʴ 

ʤʘʢʨʦʬʘʛʽʚ ʽ ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ ʊ-ʭ-1 ʽ ʊʭ-2. 

 

ɯʃ-20 (ʛʦʤʦʣʦʛ ɯʃ-10)- ʧʨʦʜʫʢʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ. ʈʝʮʝʧʪʦʨʠ ʜʦ 

ɯʃ-20 ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ï ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʣʝʛʝʥʴ, ʰʣʫʥʢʘ, 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʪʘ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟ, ʷʻʯʥʠʢʽʚ ʽ ʩʽʤôʷʥʠʢʽʚ, ʤʘʪʢʠ, ʤôʷʟʽʚ, ʚ 

ʣʽʤʬʦʮʠʪʘʭ ʢʨʦʚʽ ʽ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ.  

ɯʃ-10 ʧʨʠʡʤʘʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʟʘʧʘʣʝʥʥʽ ʰʢʽʨʠ. ʁʦʛʦ ʩʠʥʪʝʟ ʧʽʜʚʠʱʝʥʠʡ ʧʨʠ 

ʧʩʦʨʽʘʟʽ. 

 

ɯʃ-21 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ ʪʫʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɺʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʨʝʛʫʣʷʮʽʾ ʛʝʤʦʧʦʝʟʫ ʽ ʚ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ. ʉʧʨʠʷʻ ʧʨʦʣʽʬʝʨʘʮʽʾ ʊ-ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʅʂ. ʇʽʜʩʠʣʶʻ ʧʨʦʜʫʢʮʽʶ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

 

ɯʃ-22 (ʛʦʤʦʣʦʛ ɯʃ-10) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʧʨʠ ʛʦʩʪʨʦʤʫ 

ʟʘʧʘʣʝʥʥʽ. 

 

ɯʃ-23 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɯʥʜʫʢʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʉD4+ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʧʘʤôʷʪʽ ʽ ʧʨʦʜʫʢʮʽʶ ʥʠʤʠ  ɯʌʅ-ɔ. 

 

ɯʃ-24 (ʛʦʤʦʣʦʛ ɯʃ-10) - ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʤʦʥʦʮʠʪʘʤʠ ʽ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. 

ʉʪʠʤʫʣʶʻ ʨʽʩʪ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʨʠʛʥʽʯʫʻ ʘʥʛʽʦʛʝʥʝʟ. 

 

ɯʃ-25 -  ʩʠʥʪʝʟʫʶʪʴ ʩʪʨʦʤʘʣʴʥʽ ʢʣʽʪʠʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʇʦʩʠʣʶʻ ʧʨʦʜʫʢʮʽʶ 

ʮʠʪʦʢʽʥʽʚ ʊ-ʭʝʣʧʝʨʘʤʠ-2ʪʠʧʫ. 
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ɯʃ-26 (ʛʦʤʦʣʦʛ ɯʃ-10)   - ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʤʦʥʦʮʠʪʘʤʠ, ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ 

ʅʂ. 

 

ɯʃ-27 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, ʜʝʥʜʨʠʪʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ. ʂʦʥʪʨʦʣʶʻ ʧʨʦʜʫʢʮʽʶ ʮʠʪʦʢʽʥʽʚ ʊ-ʭʝʣʧʝʨʘʤʠ-1. ɼʽʻ ʩʠʥʝʨʛʽʯʥʦ ʟ ɯʃ-12 

ʪʘ ɯʃ-18 ʩʪʦʩʦʚʥʦ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʜʫʢʮʽʾ ɯʌʅ-ɔ. 

 

ʈʦʩʪʦʚʽ ʬʘʢʪʦʨʠ ï ʧʦʣʽʧʝʧʪʠʜʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʤʽʪʦʛʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʢʣʽʪʠʥ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ: 

- ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʽ ʬʘʢʪʦʨʠ ʨʦʩʪʫ (IGF I, IGF-II ) 

- ʬʘʢʪʦʨʠ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ (FGF 1-9) 

- ʪʨʦʤʙʦʮʠʪʘʨʥʽ ʬʘʢʪʦʨʠ ʨʦʩʪʫ ( PDGF-AA, PDGF-AB, PDGF-BB) 

- ʝʧʽʜʝʨʤʘʣʴʥʽ ʬʘʢʪʦʨʠ ʨʦʩʪʫ (EGF) 

- ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ (TGF-Ŭ, TGF-ɓ 1-3) 

- ʬʘʢʪʦʨ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ (HGF) 

- ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʽ ʬʘʢʪʦʨʠ ʨʦʩʪʫ (G-CSF, M-CSF, GM-CSF) 

 

ʂʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʽ ʬʘʢʪʦʨʠ ï ʧʦʣʽʧʝʧʪʠʜʥʽ ʬʘʢʪʦʨʠ ʨʦʩʪʫ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ 

ʜʽʣʝʥʥʷ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʢʽʩʪʢʦʚʦʤʦʟʢʦʚʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʪʘ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʢʣʽʪʠʥ ʢʨʦʚʽ: 

ɻʨʘʥʫʣʦʮʠʪʘʨʥʠʡ ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʠʡ ʬʘʢʪʦʨ (ɻ-ʂʉʌ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ, ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʇʽʜʩʠʣʶʻ 

ʨʽʩʪ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʽ ʘʢʪʠʚʘʮʽʶ ʛʨʘʥʫʣʦʮʠʪʽʚ (ʥʝʡʪʨʦʬʽʣʽʚ, ʝʦʟʠʥʦʬʽʣʽʚ, ʙʘʟʦʬʽʣʽʚ). 

ʄʦʥʦʮʠʪʘʨʥʠʡ ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʠʡ ʬʘʢʪʦʨ (ʄ-ʂʉʌ) - ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ, ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʽ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɸʢʪʠʚʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ ʚ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ. 
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ɻʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʦʥʦʮʠʪʘʨʥʠʡ ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʠʡ ʬʘʢʪʦʨ (ɻʄ-ʂʉʌ) ï 

ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ, ʘ ʪʘʢʦʞ ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʽ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʉʪʠʤʫʣʶʻ ʜʽʣʝʥʥʷ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʛʨʘʥʫʣʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʽ ʘʢʪʠʚʫʻ ʾʭ. ɹʝʨʝ ʫʯʘʩʪʴ ʚ ʩʪʠʤʫʣʷʮʽʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʢʨʦʚʦʪʚʦʨʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʽ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ. ʇʽʜʩʠʣʶʻ 

ʩʝʢʨʝʮʽʶ ɯʃ-1, ɯʃ-6 ʽ ʌʅʇ-Ŭ ʢʣʽʪʠʥʘʤʠ ʩʠʩʪʝʤʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ. 

 

ʊʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ-ɓ (ʊʌʈ-ɓ) ï ʧʦʣʽʧʝʧʪʠʜʥʠʡ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʬʘʢʪʦʨ ʨʦʩʪʫ, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʪʘʢʦʞ ʬʘʢʪʦʨʠ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʪʨʦʤʙʦʮʠʪʽʚ, 

ʝʥʜʦʪʝʣʽʶ, ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʠʡ, ʝʧʽʜʝʨʤʘʣʴʥʠʡ  ʬʘʢʪʦʨ ʨʦʩʪʫ ʪʘ ʽʥ.  

ʊʌʈ-ɓ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʽʣʢʘʤʠ ʊʌʈ-ɓ 1, 2, 3, 4 ʽ ʧʨʦʜʫʢʫʪʴʩʷ ʨʽʟʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ï 

ʤʘʢʨʦʬʘʛʘʤʠ, ʊ-ʭʝʣʧʝʨʘʤʠ-3 ʪʠʧʫ, ʪʨʦʤʙʦʮʠʪʘʤʠ, ʤôʷʟʦʚʠʤʠ  ʽ ʜʝʷʢʠʤʠ 

ʧʫʭʣʠʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʆʩʥʦʚʥʘ ʡʦʛʦ ʬʫʥʢʮʽʷ ʧʦʣʷʛʘʻ ʫ ʧʨʠʛʥʽʯʝʥʥʽ ʨʦʩʪʫ ʽ 

ʘʢʪʠʚʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ɼʝʘʢʪʠʚʫʻ ʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ/ʤʦʥʦʮʠʪʽʚ, ɺ-ʣʽʤʬʦʮʠʪʽʚ, 

ʥʝʡʪʨʦʬʽʣʽʚ, ʅʂ. ɿʥʠʞʫʻ ʮʠʪʦʪʦʢʩʠʯʥʫ ʪʘ ʮʠʪʦʢʽʥʧʨʦʜʢʫʢʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ 

ʤʘʢʨʦʬʘʛʽʚ, ʘ ʪʘʢʦʞ ʝʢʩʧʨʝʩʽʶ ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ ʤʦʣʝʢʫʣ ʄʅʉ. ɺʽʥ ʜʽʻ ʩʠʥʝʨʛʽʯʥʦ ʟ ɯʃ-

4, ɯʃ-10, ɯʃ-13 (ʜʝʘʢʪʠʚʘʪʦʨʠ ʤʘʢʨʦʬʘʛʽʚ).  

ʊʌʈ-ɓ ï ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ, ʘʣʝ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʽʥ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʽ 

ʧʨʦʟʘʧʘʣʴʥʽ ʝʬʝʢʪʠ. ʈʝʛʫʣʶʻ ʧʨʦʮʝʩʠ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ 

ʥʦʨʤʘʣʴʥʠʭ ʽ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ. ʊʌʈ-ɓ ʧʨʠʛʥʽʯʫʻ ʘʧʦʧʪʦʟ ʊ-ʭ1, ʘ ʨʘʟʦʤ ʟ ɯʃ-

2 ʽʥʛʽʙʫʻ ʘʧʦʧʪʦʟ ʊʭ-2. 

ʎʝʡ ʤʝʜʽʘʪʦʨ ʦʙʫʤʦʚʣʶʻ ʽʤʫʥʦʩʫʧʨʝʩʽʶ ʧʨʠ ʥʝʧʣʘʩʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

ʅʘʜʣʠʰʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʛʽʧʝʨʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ: ʛʜʦʤʝʨʫʣʦʥʝʬʨʠʪʫ, ʩʢʣʝʨʦʟʫʚʘʥʥʶ ʰʢʽʨʠ, ʮʠʨʦʟʫ 

ʧʝʯʽʥʢʠ, ʘ ʪʘʢʦʞ ʜʦ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ. 

 

ʌʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ (ʌʅʇ, TNF ï tumor necrosis factor) -  ʨʦʟʨʽʟʥʷʶʪʴ ʚʣʘʩʥʝ 

ʌʅʇ-Ŭ ʪʘ ʌʅʇ-ɓ. 
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ʌʅʇ-Ŭ ï ʧʨʦʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ, ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ 

ʤʘʢʨʦʬʘʛʘʤʠ/ʤʦʥʦʮʠʪʘʤʠ, ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, 

ʥʝʡʪʨʦʬʽʣʘʤʠ, ʅʂ, ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ, ʘʩʪʨʦʮʠʪʘʤʠ, ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ ʽ 

ʛʣʘʜʢʦʤôʷʟʝʚʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʋʪʚʦʨʝʥʥʷ  ʌʅʇ-Ŭ ʽʥʜʫʢʫʻʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ ʪʘ ɯʃ-1, ɯʃ-

2, ɯʌʅ-ɔ, ʄ-ʂʉʌ, ʘ ʽʥʛʽʙʫʻʪʴʩʷ ɯʃ-4, ɯʃ-6, ɯʃ-10, ɯʌʅ-Ŭ, ɯʌʅ-ɓ, ɻ-ʂʉʌ, ʊʌʈ-ɓ ʪʘ 

ʚʽʨʫʩʦʤ ɽʧʰʪʝʡʥ-ɹʘʨʨʘ. 

ɺ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʌʅʇ-Ŭ ʧʽʜʚʠʱʫʻ ʩʠʥʪʝʟ ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ 

ʥʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝʡʪʨʦʬʽʣʘʤ ʧʨʠʢʨʽʧʣʶʚʘʪʠʩʴ ʜʦ ʩʪʽʥʢʠ 

ʩʫʜʠʥ ʚ ʤʽʩʮʷʭ ʟʘʧʘʣʝʥʥʷ. ʇʽʜʩʠʣʶʻ ʩʠʥʪʝʟ ʮʠʪʦʢʽʥʽʚ ʭʝʣʧʝʨʥʠʤʠ ʊ-ʢʣʽʪʠʥʘʤʠ ʽ 

ʩʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʽ ʨʽʩʪ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʊ-ʢʣʽʪʠʥ (ʽʥʜʫʢʫʻ ʝʢʩʧʨʝʩʽʶ 

ʨʝʮʝʧʪʦʨʽʚ ʜʦ ɯʃ-2). ɯʥʜʫʢʫʻ ʩʝʢʨʝʮʽʶ IgG2. ɺʽʜʽʛʨʘʻ ʨʦʣʴ ʤʝʜʽʘʪʦʨʘ ʮʠʪʦʪʢʩʠʯʥʦʩʪʽ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʢʣʽʪʠʥ ʪʘ ʅʂ. ʌʅʇ-Ŭ ʪʦʢʩʠʯʥʠʡ ʜʣʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʟʘ ʨʘʭʫʥʦʢ 

ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʥʫʢʣʝʘʟ ʪʘ ʧʦʰʢʦʞʜʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʟʣʦʷʢʽʩʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ 

ʢʣʽʪʠʥ. 

ʋ ʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʚʽʜʦʤʠʡ ʷʢ ʢʘʭʝʢʩʠʥ ï ʤʘʻ ʟʜʘʪʥʽʩʪʴ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʣʽʧʦʧʨʦʪʝʾʥʦʚʫ ʣʽʧʘʟʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʟʤʝʥʰʝʥʥʷ ʫʪʠʣʽʟʘʮʽʾ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʘʭʝʢʩʽʾ). ʊʘʢʦʞ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʦʢʩʠʥ-

ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʝʧʪʠʯʥʦʛʦ ʰʦʢʫ. 

ʌʅʇ-Ŭ ʽʥʜʫʢʫʻ ʩʠʥʪʝʟ ʤʘʢʨʦʬʘʛʘʤʠ ɯʃ-1, ɯʃ-6 ʽ ʫʪʚʦʨʝʥʥʷ ʧʝʯʽʥʢʦʶ ʙʽʣʢʽʚ ʛʦʩʪʨʦʾ 

ʬʘʟʠ. ʇʦʩʠʣʶʻ ʝʢʩʧʨʝʩʽʶ ʄʅʉ ʥʘ ʤʘʢʨʦʬʘʛʘʭ. ʉʪʠʤʫʣʶʻ ʘʥʛʽʦʛʝʥʝʟ. ɿʜʘʪʥʠʡ 

ʚʠʢʣʠʢʘʪʠ ʛʝʤʦʨʘʛʽʯʥʠʡ ʥʝʢʨʦʟ ʜʝʷʢʠʭ ʧʫʭʣʠʥ, ʦʙʫʤʦʚʣʝʥʠʡ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʤ 

ʪʨʦʤʙʦʟʦʤ ʫ ʤʝʞʘʭ ʤʘʣʽʛʥʽʟʦʚʘʥʠʭ ʪʢʘʥʠʥ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʛʝʤʦʨʘʛʽʯʥʠʭ 

ôôʽʥʬʘʨʢʪʽʚôô ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ. 

ʌʅʇ-ɓ (ʣʽʤʬʦʪʦʢʩʠʥ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʊ-ʽ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ. ɻʦʣʦʚʥʘ 

ʡʦʛʦ ʬʫʥʢʮʽʷ ʧʦʣʷʛʘʻ ʚ ʽʥʜʫʢʮʽʾ ʘʧʦʧʪʦʟʫ  ʢʣʽʪʠʥ ïʤʽʰʝʥʝʡ. 

ɺʠʷʚʣʝʥʘ ʨʦʣʴ ʌʅʇ ʫ ʚʠʥʠʢʥʝʥʽ ʽʥʩʫʣʽʪʽʚ ʽ ʜʝʩʪʨʫʢʮʽʾ ɓ-ʢʣʽʪʠʥ 

ʦʩʪʨʽʚʢʘʤʠ ʃʘʥʛʝʥʛʘʨʩʘ, ʘʨʪʨʠʪʫ, ʽʰʝʤʽʾ ʪʘ ʟʘʧʘʣʝʥʥʽ ʤʽʦʢʘʨʜʘ.  ʌʅʇ-Ŭ ʻ ʤʘʨʢʝʨʦʤ 

ʧʦʢʘʟʥʠʢʘ ʘʢʪʠʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  
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ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʌʅʇ-Ŭ ʧʨʠ ʩʝʨʮʝʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ 

ʛʦʩʪʨʦʤʫ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʘ (ʡʦʛʦ ʨʽʚʝʥʴ ʢʦʨʝʣʶʻ ʟ ʨʦʟʤʽʨʦʤ ʚʦʛʥʠʱʘ ʥʝʢʨʦʟʫ ʽ 

ʩʪʫʧʝʥʶ ʚʘʞʢʦʩʪʽ ʜʠʩʬʫʥʢʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ). ɻʽʧʝʨʝʢʩʧʨʝʩʽʷ ʌʅʇ-Ŭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ, ʘʣʝ ʽ ʚ ʤʽʦʢʘʨʜʽ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʡʦʛʦ 

ʬʫʥʢʮʽʡ. ʇʽʜʚʠʱʝʥʘ ʝʢʩʧʨʝʩʽʷ ʌʅʇ-Ŭ ʪʘ ʨʝʮʝʧʪʦʨʘ ʜʦ ʥʴʦʛʦ ʥʘ ʢʘʨʜʽʦʮʠʪʘʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʜʠʩʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ. ʌʅʇ-Ŭ ʟʜʘʪʥʠʡ ʽʥʜʫʢʫʚʘʪʠ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ, ʚʠʢʣʠʢʘʪʠ ʛʽʧʝʨʪʨʦʬʽʶ ʤʽʦʢʘʨʜʘ ʪʘ ʟʥʠʞʝʥʥʷ ʡʦʛʦ 

ʩʢʦʨʦʯʝʥʥʷ. ɿʤʝʥʰʫʻ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʽ ʩʧʨʠʷʻ ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ. ʄʦʞʣʠʚʦ ʮʽ 

ʝʬʝʢʪʠ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʜʘʪʥʽʩʪʶ ʌʅʇ-Ŭ ʘʢʪʠʚʫʚʘʪʠ ʩʠʥʪʝʟ  NO-ʩʠʥʪʝʪʘʟʠ, ʧʽʜʚʠʱʫʶʯʠ 

ʪʠʤ ʩʘʤʠʤ ʩʢʣʘʜ ʚ ʪʢʘʥʠʥʘʭ ʟʘʢʠʩʫ ʘʟʦʪʫ. 

 

 ɯʥʪʝʨʬʝʨʦʥʠ (ɯʌʅ) ï ʛʣʽʢʦʧʨʦʪʝʾʥʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʚʽʨʫʩʥʫ ʽʥʬʝʢʮʽʶ ʪʘ ʽʥ. ɹʣʦʢʫʶʪʴ ʨʝʧʨʦʜʫʢʮʽʶ ʚʽʨʫʩʽʚ ʚ ʢʣʽʪʠʥʘʭ ʪʘ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʣʽʪʠʥʘʤʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʂʣʽʪʠʥʠ ʣʶʜʠʥʠ ʚʠʨʦʙʣʷʶʪʴ 4 ʦʩʥʦʚʥʠʭ 

ʚʠʜʠ ʽʥʪʝʨʬʝʨʦʥʽʚ: ɯʌʅ-Ŭ, ɤ, ɓ, ɔ. 

ɯʌʅ- Ŭ, ɤ, ɓ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʪʠʚʽʨʫʩʥʫ ʪʘ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʜʽʶ. ɯʌʅ-Ŭ 

(ʣʝʡʢʦʮʠʪʘʨʥʠʡ) ʧʨʦʜʫʢʫʻʪʴʩʷ ʣʝʡʢʦʮʠʪʘʤʠ ʽ ʤʘʢʨʦʬʘʛʘʤʠ. ɯʌʅ-ɤ ʜʫʞʝ ʩʭʦʞʠʡ ʥʘ 

ɯʌʅ-Ŭ. ɯʌʅ-ɓ (ʬʽʙʨʦʙʣʘʩʪʥʠʡ) ï ʩʠʥʪʝʟʫʻʪʴʩʷ ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʣʽʤʬʦʮʠʪʘʤʠ, ʅʂ.  

ɯʌʅ-ɔ ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʊ-ʭʝʣʧʝʨʘʤʠ-1 ʪʘ ʅʂ. ʈʝʛʫʣʶʻ ʩʧʝʮʠʬʽʯʥʫ 

ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʪʘ ʥʝʩʧʝʮʝʬʽʯʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ. 

 

 

ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʽʥʪʝʨʬʝʨʦʥʽʚ: 

- ʧʨʦʪʠʚʽʨʫʩʥʠʡ ʝʬʝʢʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 3-ʦʤʘ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ 

ʧʽʩʣʷ ʟʚôʷʟʫʚʘʥʥʷ ɯʌʅ ʟ ʨʝʮʝʧʪʦʨʦʤ.                                         ʊʘʙʣ.7.4.1 



303 

 

 

 

ʎʽ ʤʝʭʘʥʽʟʤʠ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʪʠʚʽʨʫʩʥʠʡ ʝʬʝʢʪ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʝʧʣʽʢʘʮʽʾ ʚʽʨʫʩʘ. 

 

- ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ(ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ) ʝʬʝʢʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ: 

1. ʘʢʪʠʚʘʮʽʷ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʢʣʽʪʠʥ 

2. ʧʽʜʩʠʣʝʥʘ ʝʢʩʧʨʝʩʽʷ ʧʫʭʣʠʥʦʘʩʦʮʽʡʦʚʘʥʠʭ ʘʥʪʠʛʝʥʽʚ 

3. ʤʦʜʫʣʷʮʽʷ ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʪʽʣ 

4. ʧʨʠʛʥʽʯʝʥʥʷ ʜʽʾ ʧʫʭʣʠʥʥʠʭ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ 

5. ʽʥʛʽʙʽʮʽʷ ʩʠʥʪʝʟʫ ʈʅʂ ʽ ʙʽʣʢʽʚ ʧʫʭʣʠʥʥʦʾ ʢʣʽʪʠʥʠ 

6. ʩʧʦʚʽʣʴʥʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʽ ʧʝʨʝʭʽʜ ʫ ʩʪʘʥ ʩʧʦʢʦʶ 

7. ʩʪʠʤʫʣʷʮʽʷ ʟʣʦʷʢʽʩʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ ʜʦ ʜʦʟʨʽʚʘʥʥʷ 

8. ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʠʤʫʶʯʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʣʽʬʝʨʘʮʽʻʶ 

9. ʛʘʣʴʤʫʚʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʫʜʠʥ ʚ ʧʫʭʣʠʥʽ 

2'5'-

ʦʣʽʛʦʘʜʝʥʽ- 

ʣʘʪʩʠʥʪʝʪʘʟʘ 
ʋʪʚʦʨʝʥʥʷ 2'5'-

ʦʣʽʛʦʘʜʝʥʽʣʘʪʽʚ 

ɸʢʪʠʚʘʮʽʷ ʣʘʪʝʥʪʥʦʾ  

ɽʥʜʦʨʠʙʦʥʫʢʣʝʘʟʠ. 

ʈʫʡʥʫʚʘʥʥʷ ʚʽʨʫʩʥʦʾ 

ʈʅʂ 

ɯʥʜʫʢʮʽʷ 

ʩʧʝʮʠʬʽʯʥʠʭ 

ʙʽʣʢʽʚ 

ʄʍ-ʙʽʣʢʠ 
ʇʨʠʛʥʽʯʝʥʥʷ 

ʩʠʥʪʝʟʫ ʚʽʨʫʩʥʦʾ 

ʤʘʪʨʠʯʥʦʾ ʈʅʂ 

ʌʦʩʬʦʨʠʣʶʚʘʥʥʷ 

ʬʘʢʪʦʨʘ-2 

ʽʥʽʮʽʘʮʽʾ 

ʪʨʘʥʩʢʨʠʧʮʽʾ 

ʇʨʠʛʥʽʯʝʥʥʷ 

ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ 

ʚʽʨʫʩʥʦʾ ʦʙʦʣʦʥʢʠ 

ʈʅʂ-ʟʘʣʝʞʥʽ 

ʧʨʦʪʝʾʥʢʽʥʘʟʠ 

ʇʨʦʪʠʚʦʚʽ- 

ʨʫʩʥʠʡ 

ʝʬʝʢʪ 

ɯʌʅ 
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10. ʧʨʠʛʥʽʯʝʥʥʷ ʤʝʪʘʩʪʘʟʫʚʘʥʥʷ 

11. ʙʽʦʤʦʜʫʣʷʮʽʷ ʘʢʪʠʚʥʦʩʪʽ ʮʠʪʦʩʪʘʪʠʢʽʚ (ʟʤʽʥʘ ʤʝʪʘʙʦʣʽʟʤʘ, ʟʥʠʞʝʥʥʷ ʢʣʽʨʝʥʩʘ) 

ʅʘʩʴʦʛʦʜʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʢʦʤʙʽʥʘʥʪʥʽ ɯʌʅ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʥʦ-

ʽʥʞʝʥʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʪʘ ʯʠʩʣʝʥʥʠʭ ʨʘʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

 

- ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʡ ʝʬʝʢʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ: 

1. ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ ʄʅʉ ʢʣʽʩʽʚ ɯ ʪʘ ɯɯ 

2. ʨʝʛʫʣʷʮʽʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʮʠʪʦʢʽʥʽʚ 

3. ʘʢʪʠʚʘʮʽʷ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ 

 

- ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʝʬʝʢʪ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ɯʌʅ ʽʥʜʫʢʫʚʘʪʠ 

ʘʢʪʠʚʥʽʩʪʴ ʜʝʷʢʠʭ ʬʝʨʤʝʥʪʽʚ ʚ ʫʨʘʞʝʥʽʡ ʢʣʽʪʠʥʽ: 

1. ʽʥʜʫʢʮʽʷ ʽʥʜʦʣʘʤʽʥ-2,3-ʜʝʟʦʢʩʠʛʝʥʘʟʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʥʫʪʨʽʢʣʽʪʠʥʥʦʛʦ 

ʩʢʣʘʜʫ L-ʪʨʠʧʪʦʬʘʥʫ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ ʫ ʟʚôʷʟʢʫ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʤʝʪʘʙʦʣʽʟʤʫ 

2. ʽʥʜʫʢʮʽʷ NO-ʩʠʥʪʝʪʘʟʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʜʫʢʮʽʾ  NO ï ʙʘʢʪʝʨʠʮʠʜʥʠʡ ʬʘʢʪʦʨ, 

ʟʜʘʪʥʠʡ ʨʫʡʥʫʚʘʪʠ ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ. 

 

ʍʝʤʦʢʽʥʠ  - ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʮʠʪʦʢʽʥʠ (ʾʭ ʙʣʠʟʴʢʦ 50), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʭʝʤʦʪʘʢʩʠʩ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʢʣʽʪʠʥ ʫ ʚʦʛʥʠʱʝ ʟʘʧʘʣʝʥʥʷ (ʥʘʧʨʘʚʣʝʥʠʡ ʨʫʭ ʟʘ 

ʛʨʘʜʽʻʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ) ʪʘ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʘʢʪʠʚʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ. ɺʦʥʠ ʨʝʛʫʣʶʶʪʴ 

ʨʫʭʣʠʚʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ. ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʩʢʣʘʜʘʻ ʚʽʜ 8-12 ʢɼ. ʈʝʮʝʧʪʦʨʠ ʜʣʷ 

ʭʝʤʦʢʽʥʽʚ ʩʪʨʫʢʪʫʨʥʦ ʤʘʶʪʴ ʚʠʜ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʾ ''ʛʘʨʤʦʰʢʠ'' ʟ 7 ʰʘʨʽʚ G-

ʟʚôʷʟʫʶʯʠʭ ʧʨʦʪʝʾʥʽʚ. ʍʝʤʦʢʽʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʤʽʞʢʣʽʪʠʥʥʦʤʫ ʤʘʪʨʠʢʩʽ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʭʝʤʦʢʽʥʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʦ ʤʽʨʽ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʢʣʽʪʠʥʠ-ʧʨʦʜʫʮʝʥʪʘ. 

ʍʝʤʦʢʽʥʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʜʝʛʨʘʥʫʣʷʮʽʶ ʢʣʽʪʠʥ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʝʢʩʧʨʝʩʽʶ ʤʦʣʝʢʫʣ 

ʘʜʛʝʟʽʾ. ʍʝʤʦʢʽʥʠ ʝʢʩʧʨʝʩʫʶʪʴʩʷ  ʣʠʰʝ ʘʢʪʠʚʦʚʘʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. 
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ɿʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʣʠʰʢʽʚ ʮʠʩʪʝʾʥʫ (ʉ) ʚ 

ʘʤʽʥʦʢʠʩʣʦʪʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʭʝʤʦʢʽʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 4 ʛʨʫʧʠ: 

ʉʍʉ ï Ŭ-ʭʝʤʦʢʽʥʠ 

ʉʉ ï ɓ-ʭʝʤʦʢʽʥʠ 

ʉ ï ɔ-ʭʝʤʦʢʽʥʠ 

ʉʍʍʍʉ ï ŭ-ʭʝʤʦʢʽʥʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʷʢʠʭ ʭʝʤʦʢʽʥʽʚ 

ʉʍʉ ï Ŭ-ʭʝʤʦʢʽʥʠ 

NAP-1 (neutrofil  activating protein-1, ʥʝʡʪʨʦʬʽʣʠ, ʱʦ ʘʢʪʠʚʫʶʪʴ ʙʽʣʦʢ-1), ɯʃ-8 ï 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʤʦʥʦʮʠʪʘʤʠ, ʛʨʘʥʫʣʦʮʠʪʘʤʠ, ʣʽʤʬʦʮʠʪʘʤʠ. ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ï 

ʘʢʪʠʚʘʮʽʷ ʥʝʡʪʨʦʬʽʣʽʚ: ʧʦʩʠʣʝʥʥʷ ʭʝʤʦʪʘʢʩʠʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʘʜʛʝʟʠʚʥʠʭ 

ʤʦʣʝʢʫʣ, ʧʨʠʣʠʧʘʥʥʷ ʜʦ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʩʠʣʶʶʪʴ ʝʢʟʦʮʠʪʦʟ 

ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʬʝʨʤʝʥʪʽʚ ʘʥʛʽʦʛʝʥʝʟʘ ʽ ʧʽʜʚʠʱʫʻ ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʽʚ ʜʦ 

ʢʦʤʧʣʝʤʝʥʪʘ. 

NAP-2 (neutrofil activating protein-2, ʥʝʡʪʨʦʬʽʣʠ, ʱʦ ʘʢʪʠʚʫʶʪʴ ʙʽʣʦʢ-2) ï 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʪʨʦʤʙʦʮʠʪʘʤʠ. ɻʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ï ʧʽʜʩʠʣʝʥʥʷ ʭʝʤʦʪʘʢʩʠʩʫ ʽ 

ʘʢʪʠʚʘʮʽʷ ʥʝʡʪʨʦʬʽʣʽʚ. 

PF-4 (plafelet factor 4, ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʬʘʢʪʦʨ-4) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʪʨʦʤʙʦʮʠʪʘʤʠ. 

ɯʥʜʫʢʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʛʽʩʪʘʤʽʥʫ ʟ ʙʘʟʦʬʽʣʽʚ, ʧʽʜʩʠʣʶʻ ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʘ ʜʦ Igɽ ʥʘ 

ʝʦʟʠʥʦʬʽʣʘʭ, ʧʽʜʚʠʱʫʻ ʭʝʤʦʪʘʢʩʠʩ ʛʨʘʥʫʣʦʮʠʪʽʚ ʽ ʤʦʥʦʮʠʪʽʚ. 

GRO-Ŭ (growght regulated oncogene, ʦʥʢʦʛʝʥ ʨʝʛʫʣʶʶʯʠʡ ʨʽʩʪ) -  ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʤʦʥʦʮʠʪʘʤʠ, ʝʧʽʪʝʣʽʦʮʠʪʘʤʠ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ, ʘ ʪʘʢʦʞ ʟʣʦʷʢʽʩʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤʠ ʢʣʽʪʠʥʘʤʠ (ʟʦʢʨʝʤʘ ʢʣʽʪʠʥʘʤʠ ʤʝʣʘʥʦʤʠ). ʇʽʜʩʠʣʶʻ ʘʥʛʽʦʛʝʥʝʟ ʽ 

ʨʽʩʪ ʜʝʷʢʠʭ ʪʠʧʽʚ ʧʫʭʣʠʥ. 

IP-10 (inducible protein, ʽʥʜʫʮʠʙʝʣʴʥʠʡ ʧʨʦʪʝʾʥ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ, 

ʤʦʥʦʮʠʪʘʤʠ ʽ ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʩʪʨʦʤʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʠʤʫʩʘ ʽ ʩʝʣʝʟʽʥʢʠ. 

ʇʽʜʚʠʱʫʻ ʭʝʤʦʪʘʢʩʠʩ ʘʢʪʠʚʦʚʘʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʇʨʠʛʥʽʯʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʣʽʪʠʥ 

ʝʥʜʦʪʝʣʽʷ. 
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SDF-1 Ŭ, ɓ (stromal cell-derived factor-1, ʬʘʢʪʦʨ-1, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʩʪʨʦʤʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʩʪʨʦʤʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʉʪʠʤʫʣʶʻ 

ʨʽʩʪ ʧʨʝ-ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʇʽʜʩʠʣʶʻ ʭʝʤʦʪʘʢʩʠʩ ʤʦʥʦʮʠʪʽʚ ʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

MIG (monokine induced by IFN -ɔ, ʤʦʥʦʢʽʥ, ʽʥʜʫʢʦʚʘʥʠʡ ɔ-ʽʥʪʝʨʬʝʨʦʥʦʤ) ï 

ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ ʩʪʠʤʫʣʴʦʚʘʥʽ ɔ-ʽʥʪʝʨʬʝʨʦʥʦʤ. ɻʦʣʦʚʥʘ 

ʬʫʥʢʮʽʷ ï ʧʦʩʠʣʝʥʥʷ ʭʝʤʦʪʘʢʩʠʩʫ ʣʽʤʬʦʮʠʪʽʚ ʽʥʬʽʣʴʪʨʫʶʯʠʭ ʧʫʭʣʠʥʫ. 

 

ʉʉ ï ɓ-ʭʝʤʦʢʽʥʠ 

MCP-1 (monocite chemoattractant protein-1, ʤʦʥʦʮʠʪʘʨʥʠʡ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪ 

ʙʽʣʦʢ-1) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ, ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ. 

ʇʽʜʩʠʣʶʻ ʭʝʤʦʪʘʢʩʠʩ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʽʥʜʫʢʫʻ ʭʝʤʦʪʘʢʩʠʩ ʽ ʘʢʪʠʚʘʮʽʶ ʤʦʥʦʮʠʪʽʚ. 

MIP -1Ŭ, ɓ (macrophage inflammatory protein-1Ŭ, ɓ, ʟʘʧʘʣʴʥʠʡ ʤʘʢʨʦʬʘʛʘʣʴʥʠʡ 

ʙʽʣʦʢ-1Ŭ, ɓ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʦʥʦʮʠʪʘʤʠ, ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, ʪʫʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, 

ʬʽʙʨʦʙʣʘʩʪʘʤʠ. ʇʦʩʠʣʶʻ ʭʝʤʦʪʘʢʩʠʩ ʤʦʥʦʮʠʪʽʚ ʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʇʨʠʛʥʽʯʫʻ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. 

RANTES (regulated on activation normal T-cell expressed and secreted, ʨʝʛʫʣʷʪʦʨ 

ʘʢʪʠʚʘʮʽʾ, ʝʢʩʧʨʝʩʽʾ ʽ ʩʝʢʨʝʮʽʾ ʥʦʨʤʘʣʴʥʠʭ ʊ-ʢʣʽʪʠʥ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ, ʤʦʥʦʮʠʪʘʤʠ, ʪʨʦʤʙʦʮʠʪʘʤʠ. ʇʦʩʠʣʶʻ ʭʝʤʦʪʘʢʩʠʩ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 

ʤʦʥʦʮʠʪʽʚ, ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʝʦʟʠʥʦʬʽʣʽʚ. ʉʧʨʠʷʻ ʜʝʛʨʘʥʫʣʷʮʽʾ ʙʘʟʦʬʽʣʽʚ. 

Eotaxin (ʝʦʪʘʢʩʠʥ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ, ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, 

ʤʦʥʦʮʠʪʘʤʠ, ʘʣʴʚʝʦʣʷʨʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʢʣʽʪʠʥʘʤʠ ʩʝʨʮʷ, ʪʠʤʫʩʫ, ʥʠʨʦʢ, ʧʝʯʽʥʢʠ. 

ʇʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʘʣʝʨʛʽʾ  ʧʦʩʠʣʶʶʯʠ ʭʝʤʦʪʘʢʩʠʩ ʝʦʟʠʥʦʬʽʣʽʚ. 

ʉ ï ɔ-ʭʝʤʦʢʽʥʠ 

Limphotactin (ʣʽʤʬʦʪʘʢʪʠʥ) ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʪʠʤʦʮʠʪʘʤʠ ʽ ʘʢʪʠʚʦʚʘʥʠʤʠ ʊ-

ʢʣʽʪʠʥʘʤʠ. ʇʦʩʠʣʶʻ ʭʝʤʦʪʘʢʩʠʩ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ʉʍʍʍʉ ï ŭ-ʭʝʤʦʢʽʥʠ 

Neurotactin (fractalkine, ʥʝʡʨʦʪʘʢʪʠʥ) ï ʻʜʠʥʠʡ ʭʝʤʦʢʽʥ, ʧʦʚôʷʟʘʥʠʡ ʟ ʤʝʤʙʨʘʥʦʶ 

ʢʣʽʪʠʥ. ɽʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʤʝʤʙʨʘʥʽ ʢʣʽʪʠʥ ʤʦʟʢʫ, ʣʝʛʝʥʴ ʽ ʩʝʨʮʷ ʪʘʢʦʞ ʥʘ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʤʦʥʦʮʠʪʘʭ. ɿʘʙʝʟʧʝʯʫʻ ʚʠʨʘʞʝʥʫ ʘʜʛʝʟʽʶ ʤʦʥʦʮʠʪʽʚ, ʊ-
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ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʢʣʽʪʠʥ ʽ ʅʂ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʥʝʡʨʦʪʘʢʪʠʥʘ ʥʘ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʠʚʘʙʣʶʚʘʥʥʽ ʣʝʡʢʦʮʠʪʽʚ, 

ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʟ ʢʨʦʚ'ʷʥʦʛʦ ʨʫʩʣʘ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʪʨʠʤʘʥʥʽ ʜʦʢʘʟʠ ʚʘʞʣʠʚʦʾ ʫʯʘʩʪʽ ʭʝʤʦʢʽʥʽʚ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ï ʭʨʦʥʽʯʥʦʤʫ ʽ ʛʦʩʪʨʦʤʫ ʟʘʧʘʣʝʥʥʽ, ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʧʨʦʣʽʬʝʨʘʮʽʾ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʪʘ ʽʥ. ʎʽʢʘʚʠʤ ʻ 

ʚʽʜʢʨʠʪʪʷ ʪʦʛʦ, ʱʦ ʜʝʷʢʽ ʭʝʤʦʢʽʥʦʚʽ ʨʝʮʝʧʪʦʨʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʷʢʦʩʪʽ ʢʦ-ʨʝʮʝʧʪʦʨʽʚ 

ʜʣʷ ɺɯʃ. ɺʽʜʦʤʦ, ʱʦ ʤʦʣʝʢʫʣʘ CD4 ʻ ʛʦʣʦʚʥʠʤ ʨʝʮʝʧʪʦʨʦʤ, ʟ ʷʢʠʤ ʟʚ'ʷʟʫʻʪʴʩʷ ɺɯʃ-1 

ʩʚʦʾʤ ʙʽʣʢʦʤ gp 120. ɸʣʝ ʜʣʷ ʽʥʬʽʢʫʚʘʥʥʷ ʢʣʽʪʠʥʠ ʦʜʥʦʛʦ ʪʘʢʦʛʦ ʟʚ'ʷʟʫʚʘʥʥʷ ʥʝ 

ʜʦʩʪʘʪʥʴʦ. ʅʝʦʙʭʽʜʥʝ ʜʦʧʦʤʽʞʥʝ ʟʚ'ʷʟʫʚʘʥʥʷ ɺɯʃ-1 ʟ ʢʦ-ʨʝʮʝʧʪʦʨʦʤ ï ʨʝʮʝʧʪʦʨʦʤ 

ʜʣʷ ʭʝʤʦʢʽʥʽʚ. ʊʘʢ ʥʘ ʤʘʢʨʦʬʘʛʘʭ ʪʘʢʠʤ ʜʦʧʦʤʽʞʥʠʤ ʢʦ-ʨʝʮʝʧʪʦʨʦʤ ʩʣʫʛʫʻ 

ʨʝʮʝʧʪʦʨ ʜʣʷ ʭʝʤʦʢʽʥʽʚ MIP-1Ŭ, ɓ ʽ RANTES. ʅʘ ʊ-ʣʽʤʬʦʮʠʪʘʭ ï SDF-1. ɺʠʷʚʠʣʦʩʴ, 

ʱʦ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ  ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʢʨʦʬʘʛʽʚ ʘʙʦ ʊ-ʣʽʤʬʦʮʠʪʘʭ ʫ ʣʶʜʠʥʠ ʥʝ 

ʝʢʩʧʨʝʩʫʚʘʣʠʩʴ ʜʘʥʽ ʢʦ-ʨʝʮʝʧʪʦʨʠ , ʪʦ ʪʘʢʽ ʣʶʜʠ ʙʫʣʠ ʨʝʟʠʩʪʝʥʪʥʽ ʜʦ ɺɯʃ-ʽʥʬʝʢʮʽʡ. 

ʎʝ ʚʽʜʢʨʠʪʪʷ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ɺɯʃ/ʉʅɯɼʫ 

ʰʣʷʭʦʤ ʰʪʫʯʥʦʾ ʙʣʦʢʘʜʠ ʭʝʤʦʢʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʮʠʪʦʢʽʥʠ - ʮʝ ʙʽʣʢʦʚʽ ʧʨʦʜʫʢʪʠ ʘʢʪʠʚʦʚʘʥʠʭ ʢʣʽʪʠʥ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʞʢʣʽʪʠʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʥʝ ʣʠʰʝ ʧʨʠ ʽʤʫʥʥʽʡ 

ʚʽʜʧʦʚʽʜʽ, ʘʣʝ ʽ ʧʨʠ ʢʨʦʚʦʪʚʦʨʝʥʥʽ, ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʪʘ ʽʥ. ɼʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʽʥʪʝʨʣʝʡʢʽʥʠ, ʽʥʪʝʨʬʝʨʦʥʠ, ʨʦʩʪʦʚʽ ʬʘʢʪʦʨʠ, ʭʝʤʦʢʽʥʠ ʪʘ ʽʥ. 

ʉʠʩʪʝʤʘ ʮʠʪʦʢʽʥʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʽʩʥʠʤ ʚʟʘʻʤʦʟʚʷʟʢʦʤ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʠʨʘʞʘʶʪʴʩʷ ʫ ʚʟʘʻʤʥʠʭ ʚʧʣʠʚʘʭ ʪʘ ʽʥʜʫʢʮʽʾ, ʤʽʮʥʠʤ ʧʝʨʝʢʨʠʚʘʥʥʷʤ ʝʬʝʢʪʽʚ. 

ʅʝʜʠʚʣʷʯʠʩʴ ʥʘ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʥʝʙʝʟʧʝʢʫ ʨʦʟʚʠʪʢʫ ʪʦʢʩʠʯʥʠʭ 

ʝʬʝʢʪʽʚ, ʮʠʪʦʢʽʥʠ ʚ ʥʘʰ ʯʘʩ ʚʩʝ ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʷʢʦʩʪʽ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 
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7.5 Cʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ 

 

 

ʉʝʨʝʜ ʘʥʪʠʛʝʥʩʧʝʮʠʬʽʯʥʠʭ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ 

ʚʝʣʠʢʝ  ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ, ʚ ʩʢʣʘʜ ʷʢʦʾ ʚʭʦʜʷʪʴ 25-30 

ʩʠʨʦʚʘʪʢʦʚʠʭ ʽ ʤʝʤʙʨʘʥʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʢʘʩʢʘʜʥʽʡ ʨʝʘʢʮʽʾ 

ʧʨʠ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʨʝʘʛʫʚʘʥʥʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘ ʚʪʨʫʯʘʥʥʷ ʚʽʜʤʽʥʥʦʛʦ ʟʘ 

ʘʥʪʠʛʝʥʥʠʤ ʩʢʣʘʜʦʤ ʘʛʝʥʪʫ. ʋ ʟʚʠʯʘʡʥʦʤʫ ʩʪʘʥʽ ʢʘʩʢʘʜʥʽ ʧʨʦʪʝʾʥʠ ʥʝʘʢʪʠʚʥʽ. 

ɼʣʷ ʾʭ ʽʥʽʮʽʘʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʧʝʚʥʠʡ  ʩʪʠʤʫʣ, ʧʽʩʣʷ ʚʧʣʠʚʫ ʷʢʦʛʦ ʚ ʢʘʩʢʘʜʥʠʭ 

ʨʝʘʢʮʽʷʭ ʧʨʦʜʫʢʪ ʦʜʥʽʻʾ ʨʝʘʢʮʽʾ ʚʠʢʦʥʫʻ ʨʦʣʴ ʢʘʪʘʣʽʟʘʪʦʨʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʥʘʩʪʫʧʥʦʾ. ɸʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ʧʨʦʜʫʢʪʘʤʠ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ, ʤʘʥʦʟʦʟʚôʷʟʫʶʱʠʤ ʙʽʣʢʦʤ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, 

ʉ-ʨʝʘʢʪʠʚʥʠʤ ʙʽʣʢʦʤ ʪʘ ʽʤʫʥʥʠʤʠ ʢʦʧʣʝʢʩʘʤʠ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʻ ʧʨʠʢʣʘʜʦʤ ʪʽʩʥʦʛʦ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʩʧʝʮʠʬʽʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʽʤʫʥʽʪʝʪʫ ʽ ʚʨʦʜʞʝʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ  ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ.  

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʶʪʴ ʚ ʪʦʤʫ, ʱʦ: 

-ʩʠʩʪʝʤʘ ʥʘ ʨʦʟʧʽʟʥʘʻ ʘʥʪʠʛʝʥʠ, ʘʢʪʠʚʫʻʪʴʩʷ ʘʥʪʠʪʽʣʘʤʠ, 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʝʬʝʢʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ; 

-ʙʽʣʴʰʽʩʪʴ ʙʽʣʢʽʚ ʩʠʩʪʝʤʠ ʘʢʪʠʚʫʻʪʴʩʷ ʚ ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʠ 

ʣʘʥʮʶʛʦʚʽʡ ʨʝʘʢʮʽʾ ʢʦʤʧʣʝʢʩʘʤʠ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ ʽ ʨʝʘʣʽʟʫʻ 

ʝʬʝʢʪʠ ʥʘ ʨʽʚʥʽ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 

  ɿʜʽʡʩʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʽʤʫʥʦʣʦʛʽʯʥʽ  ʝʬʝʢʪʠ: 

1. ʆʧʩʦʥʽʟʘʮʽʷ - ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʜʨʘʟʫ ʞ ʟʘ ʘʢʪʠʚʘʮʽʻʶ 

ʢʦʤʧʣʝʤʝʥʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʦʧʩʦʥʽʟʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 

ʧʦʢʨʠʚʘʶʪʴ ʧʘʪʦʛʝʥʥʽ ʦʨʛʘʥʽʟʤʠ ʘʙʦ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʩʠʣʝʥʥʷ ʧʨʦʮʝʩʫ ʬʘʛʦʮʠʪʦʟʘ. ʇʨʦʮʝʩ ʦʧʩʦʥʽʟʘʮʽʾ ʽ ʜʝ 

ʛʨʘʥʫʣʷʮʽʾ ʪʦʨʢʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʤʘʩʪʦʮʠʪʽʚ ʽ ʥʝʡʪʨʦʬʽʣʽʚ. ʊʝʨʤʽʥ 

ñʦʧʩʦʥʽʟʘʮʽʷò ʦʟʥʘʯʘʻ ʧʨʦʮʝʩ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʤʽʢʨʦʦʨʛʘʥʠʟʤʫ ʨʽʟʥʠʭ 

ʤʦʣʝʢʫʣ, ʷʢʠ  ʚʠʜʽʛʨʘʶʪʴ ʨʦʣʴ ʣʽʛʘʥʜʽʚ (ʢʦʥʪʨʨʝʮʝʧʪʦʨʽʚ), ʜʦ ʷʢʠʭ ʽ 



310 

 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʤʦʥʦʥʫʢʣʝʘʨʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʥʘ ʩʦʾʡ ʧʦʚʝʨʭʥʽ 

ʨʝʮʝʧʪʦʨʠ ʜʦ ʮʠʭ ʣʽʛʘʥʜʽʚ. ɺʧʝʨʝʰʝ ʧʨʦʮʝʩ ʦʧʩʦʥʽʟʘʮʽʾ ʙʫʚ ʦʧʠʩʘʥʠʡ 

ʈʘʡʪʦʤ ʽ ɼʫʛʣʘʩʦʤ ʚ 1903 ʨʦʮʽ. ʅʘʩʴʦʛʦʜʥʽ ʚʞʝ ʚʠʚʯʝʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʦʩʥʦʚʠ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʷʢʦʤʫ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʜʚʽ ʛʨʫʧʠ ʦʧʩʦʥʠʥʽʚ: ʤʦʣʝʢʫʣʠ 

ʜʝʷʢʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ; 3-ʡ ʢʦʤʧʦʥʝʥʪ ʢʦʤʧʣʝʤʝʥʪʘ(ʉ3). ʅʘʩʴʦʛʦʜʥʽ 

ʚʠʟʥʘʯʝʥʽ ʜʝʢʽʣʴʢʘ ʨʝʮʝʧʪʦʨʽʚ ʥʘ ʬʘʛʦʮʠʪʫʶʯʠʭ ʢʣʽʪʠʥʘʭ, ʷʢʽ ʟʜʽʙʥʽ 

ʟʚô̫ ʟʫʚʘʪʠʩʴ ʩ Fc-ʬʨʘʛʤʝʥʪʦʤ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ,Fc-ʛʘʤʤʘ 

R1 ïʨʝʮʝʧʪʦʨ ʥʘ ʤʦʥʦʥʫʢʣʝʘʨʘʭ ʟʚʻʷʟʫʵʪʴʩʷ ʟ IgG1G3G4. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʛʨʫʧʘ ʦʧʩʦʥʠʥʽʚ ʮʝ ʻ ʤʦʣʝʢʫʣʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ 

IgG ʽ ʡʦʛʦ ʽʟʦʪʠʧʠ ʽ  Igɸ.ɯʥʰʘ ʛʨʫʧʘ ʦʧʩʦʥʠʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʉ3 

ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʣʝʤʝʥʪʫ. ʆʧʠʩʘʥʦ ʪʨʠ ʨʝʮʝʧʪʦʨʘ ʉ3, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʘ ʤʝʤʙʨʘʥʽ ʨʽʟʥʠʭ ʢʣʽʪʠʥ - ʉR1, ʉR2 ʉR3.  ɼʦʚʝʜʝʥʦ,ʱʦ ʉR1, ʟʚô̫ ʟʫʻʪʴʩʷʯ ʟ 

ʘʢʪʠʚʦʚʘʥʠʤ ʉ3( ʉ3b); ʉR2 ʩ ʉ3d;, ʘ ʉR3 ï ʟ ʽʥʘʢʪʠʚʦʚʘʥʠʤ ʉ3(ʉ3bi).  ɺ 

ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʪʘʢʝ ʟʚô̫ ʟʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʩʠʣʝʥʥʷ ʬʘʛʦʮʠʪʦʟʫ 

ʦʧʩʦʥʠʟʦʚʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʠʟʤʽʚ. ʊʘʢʽ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ ʫʩʽʤʘ 

ʮʠʤʠ ʦʧʩʦʥʽʥʘʤʠ ʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦ ʥʠʭ ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʢʣʽʪʠʥʘʭ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʦʣʦʚʥʠʡ ʟʘʭʠʩʥʠʡ ʤʝʭʘʥʽʟʤ ʘʥʪʤʽʢʨʦʙʥʦʤʫ ʽʤʫʥʽʪʝʪʽ. 

 

2. ʃʽʟʠʩ ʢʣʽʪʠʥ-ʤʠʰʝʥʝʡ (ʙʘʢʪʝʨʽʦʣʽʟ, ʮʠʪʦʣʽʟ) ï ʥʘ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ 

ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʫʪʚʦʨʶʻʪʴʩʷ Ă ʤʝʤʙʨʘʥʥʦ-ʘʪʘʢʫʶʯʠʡò 

ʢʦʤʧʣʝʢʩ ʽʟ ʧʽʟʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ  ʜʘʥʦʾ ʩʠʩʪʝʤʠ , ʷʢʠʡ ʚʪʽʣʶʻʪʴʩʷ ʚ ʤʝʤʙʨʘʥʫ 

ʘʥʪʠʛʝʥʥʦʛʦ ʘʛʝʥʪʘ ʽ ʧʦʨʫʰʫʻ ʦʩʪʘʥʥʶ.  

3. ɽʬʝʢʪ ʭʝʤʦʪʘʢʩʠʩʫ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʥʝʡʪʨʦʬʽʣʽʚ  ʽ ʧʦʣʷʛʘʻ ʚ 

ʧʝʨʝʤʽʱʝʥʥʽ ʢʣʽʪʠʥ ʫ ʥʘʧʨʷʤʢʫ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʝʤʦʪʘʢʩʠʯʥʦʛʦ 

ʬʘʢʪʦʨʘ. 

4.ɼʝʛʨʘʥʫʣʷʮʽʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʠʚʽʣʴʥʝʥʥʽ ʛʨʘʥʫʣ ʢʣʽʪʠʥʦʶ ʽ ʩʪʦʩʫʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ  ʤʘʩʪʦʮʠʪʽʚ ʽ ʙʘʟʦʬʽʣʽʚ.  

 ɹʽʣʢʠ ʘʢʪʠʚʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʘ ʫʪʚʦʨʶʶʪʴ 

ʤʫʣʴʪʠʤʦʣʝʢʫʣʷʨʥʽ ʢʦʤʧʣʝʢʩʠ (ʨʠʩ2), ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: 
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 1) ʩʪʠʤʫʣʶʶʪʴ ʛʦʩʪʨʽ ʟʘʧʘʣʴʥʽ ʨʝʢʮʽʾ; 

 2) ʟʤʽʥʶʶʪʴ ʧʦʚʝʨʭʥʶ ʘʥʪʠʛʝʥʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʘʛʦʮʠʪʦʟʫ;  

3) ʤʦʜʠʬʽʢʫʶʪʴ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʘʛʝʥʪʘ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʣʽʟʠʩʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘ (ʬʦʨʤʫʶʪʴ ʚ ʤʝʤʙʨʘʥʽ ʢʣʽʪʠʥ, ʚʦʜʥʽ 

ʢʘʥʘʣʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚ ʢʣʽʪʠʥʫ ʧʦʪʨʘʧʣʷʻ ʚʦʜʘ ʽ ʚʦʥʘ ʧʽʜʣʷʛʘʻ ʣʽʟʠʩʫ). 

 ʎʽ ʨʝʘʢʮʽʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʘʢʪʝʨʽʷʤʠ, ʱʦ ʧʨʦʥʠʢʣʠ ʟʦʚʥʽ, 

ʟʘʙʝʩʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, ʝʣʽʤʽʥʫʶʪʴ ʙʽʣʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʽ 

ʘʪʠʚʫʶʪʴ ʨʦʟʚʠʪʦʢ ʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʠʢʣʘʜ ʚʟʘʻʤʦʜʽʾ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ 

ʤʦʣʝʢʫʣʘʤʠ ʘʥʪʠʪʽʣ IgG, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 

ʈʠʩ.1 ɺʟʘʻʤʦʜʽʷ ʢʦʤʧʣʝʢʩʘ C1 (C1q, ʉ1r2, C1s2) ʩ ʜʚʦʤʘ ʤʦʣʝʢʫʣʘʤʠ 

IgG, ʟʚô̫ ʟʘʚʰʠʤʠ ʘʥʪʠʛʝʥ. 

 
 

ʈʠʩ.2  ʋʪʚʦʨʝʥʥʷ  ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ (ʤʝʤʙʨʘʥʦʘʪʘʢʫʶʯʦʛʦ 

ʢʦʤʧʣʝʢʩʫ) ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʉ9. 
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ʄʝʭʘʥʽʟʤʠ ʫʯʘʩʪʽ ʢʦʤʧʣʝʤʝʥʪʘ ʚ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ 

 

 

ɺʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʝ ʪʽʣʴʢʠ ʜʦ 

ʟʥʠʱʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʧʘʨʘʟʠʪʘʨʥʠʭ ʽ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʰʣʷʭʦʤ 

ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ, ʘʣʝ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ ( ʥʘ ʬʘʛʦʮʠʪʘʭ) ʤʦʞʝ Ăʧʨʠʪʷʛʥʫʪʠò 

ʦʩʪʘʥʥʽ ʜʦ ʤʽʩʮʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʫʨʘʞʝʥʥʷ ʽ ʩʧʨʠʷʪʠ ʬʘʛʦʮʠʪʦʟʫ ʙʘʢʪʝʨʽʡ. 

ʂʦʤʧʣʝʤʝʥʪ ʧʨʠ ʛʥʽʯʫʻ ʧʨʝʮʠʧʽʪʘʮʽʶ  ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʰʣʷʭʦʤ 

ʽʥʜʫʢʮʽʾ ʨʦʟʯʠʥʫ ʚʞʝ ʧʨʝʮʠʧʽʪʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʩʧʨʠʷʻ ʾʭ ʚʠʜʘʣʝʥʥʶ. 

ʈʠʩ. ɺʟʘʻʤʦʜʽʷ ʚʨʦʜʞʝʥʦʾ ʪʘ ʥʘʙʫʪʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʠ 

ʚʪʦʨʛʥʝʥʥʽ ʘʥʪʠʛʝʥʫ. 

 



313 

 

ɺ-ʢʣʽʪʠʥʘ

ʄʘʢʨʦʬʘʛ

ʇʣʘʟʤʘʪʠʯʥʘ

ʢʣʽʪʠʥʘ

Tʭ2

Tʭ1

ʂʦʤʧʣʝʤʝʥʪɸʥʪʠʛʝʥ

ɸʥʪʠʛʝʥ

ʉʈɹ

ʉʈɹ

ʂʦʤʧʣʝʤʝʥʪ

ʂʦʤʧʣʝʤʝʥʪ
ʂʦʤʧʣʝʤʝʥʪ

ʉʈɹ
ʉʈɹ

IL -1, IL
-6

IL -1

IL
-4

,IL
-1

0
IL -2

TNF

IFN-ɔ

IL -4,IL -5,IL -6

ʇʨʦʜʫʢʮʽʷʩʧʝʮʠʬʽʯʥʠʭʘʥʪʠʪʽʣ

 
 

 

ʈʝʮʝʧʪʦʨʠ ʜʦ ʨʽʟʥʠʭ ʩʫʙʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʤʘʶʪʴ 

ʪʘʢʦʞ ʝʨʠʪʨʦʮʠʪʠ (ʬʽʢʩʫʶʪʴ ʥʘ ʩʦʙʽ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ ʽ ʟʘʙʝʩʧʝʯʫʶʪʴ ʾʭ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʧʝʯʽʥʢʫ ʽ ʩʝʣʝʟʽʥʢʫ, ʘ ʪʘʢʦʻ ʾʭʥʶ ʝʣʽʤʽʥʘʮʽʶ), ʪʫʯʥʽ 

ʢʣʽʪʠʥʠ ʽ ʙʘʟʦʬʽʣʠ, ʢʣʽʪʠʥʠ ʛʜʽʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, ʜʝʥʪʨʠʪʥʽ ʢʣʽʪʠʥʠ ʩʝʣʝʟʽʥʢʠ 

ʽ ʣʽʤʬʦʚʫʟʣʽʚ, ɺ-ʣʽʤʬʦʮʠʪʠ, ʜʝʷʢʽ ʩʫʙʧʦʧʫʣʷʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʢʣʽʪʠʥʠ 

ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʽʚ(ʅʂ). ʎʽ ʨʝʮʝʧʪʦʨʠ ʟʘʙʝʩʧʝʯʫʶʪʴ ʪʨʠʚʘʣʝ ʜʝʧʦʥʫʚʘʥʥʷ 

ʘʥʪʠʛʝʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʜʝʥʪʨʠʪʥʠʭ ʢʣʽʪʠʥʘʭ ʽ ʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʮʠʭ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ (ɸʇʂ) ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʽʻʾ 

ʚʟʘʻʤʦʜʽʾ ʧʦʩʠʣʶʻʪʴʩʷ ʧʨʦʣʽʬʝʨʘʮʽʷ ʘʥʪʠʛʝʥʚʧʝʮʠʬʽʯʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʾʭ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʜʦʚʛʦʞʠʚʫʯʽ ʤʘʣʽ ɺ-ʣʽʤʬʦʮʠʪʠ ï ʢʣʽʪʠʥʠ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʧʘʤôʷʪʽ. 

ɺʨʦʜʞʝʥʽ ʘʙʦ ʧʨʠʨʦʜʞʝʥʽ ʜʝʬʝʢʪʠ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ 

ʽ ʾʭ ʨʝʮʝʧʪʦʨʽʚ ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʛʥʽʡʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʽʥʬʝʢʮʽʷʤ, ʚʠʢʣʠʢʘʥʠʭ ʙʘʢʪʝʨʽʷʤʠ ʪʘ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʨʦʟʚʠʪʢʫ 

ʘʫʪʦʽʤʫʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʽʜʚʠʱʝʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʢʽʚ ʩʠʩʪʝʤʠ 
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ʢʦʤʧʣʝʤʝʥʪʘ, ʧʦʚôʷʟʘʥʘ ʟ ʚʨʦʜʞʝʥʠʤ ʯʠ ʥʘʙʫʪʠʤ ʜʝʬʝʢʪʦʤ ʩʠʥʪʝʟʫ ʽʥʛʽʙʽʪʦʨʘ 

ʢʦʤʧʦʥʝʥʪʘ ʉ1 ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʘ ( ʚ ʢʨʦʚʽ ʧʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ ʉ3ʘ-   ʽ 

/ʘʙʦ ʉ5ʘ-ʢʦʤʧʦʥʝʥʪʘ), ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʧʩʝʚʜʦʘʣʝʨʛʽʯʥʦʛʦ 

ʘʥʛʽʦʥʝʚʨʦʪʠʯʥʦʛʦ ʥʘʙʨʷʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʧʦʟʠʮʽʡ ʽʤʫʥʦʣʦʛʽʾ, ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʤʧʣʝʢʩ ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʽ 

ʦʧʦʩʝʨʝʜʢʫʚʘʥʥʶ ʨʝʘʢʮʽʡ ʛʫʤʦʨʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʅʘʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ, ʱʦ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 9 ʦʩʥʦʚʥʠʭ 

ʙʽʣʢʽʚ ʽ 3 ʽʥʛʽʙʽʪʦʨʽʚ.  

 

 

 

 

 

ȷɎɗɘɋɒɆʉ ʠ ʩ ʪ ʝ ʤ ʘ ɐɔɒɕɑɋɒɋɓɘɆ ʢ ʦ ʤ ʧ ʣ ʝ ʤ ʝ ʥ ʪ ʘ  

(ɓɔɒɋɓɐɑɆɘəɖɆ)( ʥ ʦ ʤ ʝ ʥ ʢ ʣ ʘ ʪ ʫ ʨ ʘ )

ÂÂȧɫɑɐɎɹ ʽ ʣ ʢ ʠ ɐɑɆɗɎɝɓɔɉɔʢ ʣ ʘ ʩ ʠ ʯ ʥ ʦ ʛ ʦ ɞɑɥɛə ʰ ʣ ʷ ʭ ʫ  

ɆɐɘɎɈɆɜɎɬʘ ʢ ʪ ʠ ʚ ʘ ʮ ʠ ʾɫ  ɐɔɒɕɑɋɐɗə,  ʽ   ʢ ʦ ʤ ʧ ʣ ʝ ʢ ʩ ʫ ,   ɥɐɎɏʷ ʢ ʠ ʡ

ɑɫɍəɩʣ ʽ ʟ ʫ ʻ ɒɋɒɇɖɆɓə, ʤ ʝ ʤ ʙ ʨ ʘ ʥ ʫ ,  ɕɔɍɓɆɝɋɓɫʧ ʦ ʟ ʥ ʘ ʯ ʝ ʥ ʽ

ɓɔɒɋɖɔɒ ɫ ʥ ʦ ʤ ʝ ʨ ʦ ʤ  ʽ  ɈɗɘəɕɆɤɘɢʚ ʩ ʪ ʫ ʧ ʘ ʶ ʪ ʴ Ɉ ʚ  ɖɋɆɐɜɫɤʨ ʝ ʘ ʢ ʮ ʽ ʶ

ɆɐɘɎɈɆɜɫɬʘ ʢ ʪ ʠ ʚ ʘ ʮ ʽ ʾɈ ʚ  ɓɆɗɘəɕɓɫɏʥ ʘ ʩ ʪ ʫ ʧ ʥ ʽ ʡ

ɕɔɗɑɫɊɔɈɓɔɗɘɫ:ʧ ʦ ʩ ʣ ʽ ʜ ʦ ʚ ʥ ʦ ʩ ʪ ʽ :C1q, C1r C1s, C4, C1q, C1r C1s, C4, 
C2, C3, C5, C6, C7, C8, C9C2, C3, C5, C6, C7, C8, C9 ..
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ɼʘʥʘ ʩʠʩʪʝʤʘ ʘʢʪʠʚʫʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦ-ʢʘʩʢʘʜʥʦʾʜʥʦʾ 

ʨʝʘʢʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʦʟʯʠʥʥʠʭ ʽ ʥʝʨʦʟʯʠʥʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ 

ʟʜʽʙʥʽ ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ (ʩʤ.ʚʠʱʝ).  ʂʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʚʭʦʜʷʪʴ 

ʜʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʧʦʟʥʘʯʘʶʪʴʩʷ  ʧʨʦʧʠʩʥʦʶ  (ʚʝʣʠʢʦʶ) 

ʣʽʪʝʨʦʶ ʉ ʟ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ ʚʽʜ 1 ʜʦ 9. ʉʫʙʦʜʠʥʠʮʽ ʽ ʬʨʘʛʤʝʥʪʠ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʨʦʟʱʝʧʣʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ ʟ ʤʘʣʠʤʠ ʣʽʪʝʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ, C2a, C3b).  

ɸʢʪʠʚʦʚʘʥʫ ʬʦʨʤʫ ʢʦʤʧʣʝʤʝʥʪʫ, ʷʢʘ ʤʘʻ ʬʝʨʤʝʥʪʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʧʦʟʥʘʯʘʶʪʴ ʰʪʨʠʭʦʤ ʟʚʝʨʭʫ ʥʘʜ ʧʦʟʥʘʯʝʥʥʷʤ ʢʦʤʧʦʥʝʪʘ ʢʦʤʧʣʝʤʝʥʪʫ ʟ ʡʦʛʦ 

ʩʫʙʢʦʤʧʦʥʝʥʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ, C1). ʗʢʱʦ ʘʢʪʠʚʦʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʢʦʤʧʣʝʤʝʥʪʫ ʧʦʟʙʘʚʣʷʻʪʴʩʷ ʘʢʪʠʚʥʦʩʪʽ, ʪʦʜʽ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ 

ʜʦʜʘʻʪʴʩʷ ʣʽʪʝʨʘ I (ʥʘʧʨʠʢʣʘʜ, C3i). ʄʽʩʮʝ ʩʠʥʪʝʟʫ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 

 

....  

ʊʘʙʣʠʮʷ - _7.5.1_____ ʄʽʩʮʝ ʩʠʥʪʝʟʫ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ 

 

ʂʦʤʧʦʥʝʥʪ  

C1 q ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʬʽʙʨʦʙʣʘʩʪʠ, ʘʩʪʨʦʮʠʪʠ, ʣʝʛʝʥʽ 

C1r/s ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʬʽʙʨʦʙʣʘʩʪʠ, ʘʩʪʨʦʮʠʪʠ 

C2 ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʬʽʙʨʦʙʣʘʩʪʠ, ʧʝʯʽʥʢʘ, ʩʝʣʝʟʽʥʢʘ, 

ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʣʝʛʝʥʽ 

C3 ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ, ʧʝʯʽʥʢʘ, ʰʢʽʨʘ , 

ʣʝʛʝʥʽ, ʘʩʪʨʦʮʠʪʠ 

C4 ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʬʽʙʨʦʙʣʘʩʪʠ, ʧʝʯʽʥʢʘ, ʩʝʣʝʟʽʥʢʘ 

C5 ʄʘʢʨʦʬʘʛʠ 

C6 ʇʝʯʽʥʢʘ 

C8 ʇʝʯʽʥʢʘ, ʢʠʰʢʽʚʥʠʢ, ʥʠʨʢʠ, ʩʝʣʝʟʽʥʢʘ, ʣʝʛʝʥʽ 

C9 ʇʝʯʽʥʢʘ 

ʌʘʢʪʦʨ B 

 

ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʬʽʙʨʦʙʣʘʩʪʠ, ʝʥʪʝʨʦʮʠʪʠ, ʞʠʨʦʚʘ 

ʪʢʘʥʠʥʘ, ʘʩʪʨʦʮʠʪʠ, ʰʢʽʨʘ, ʧʝʯʽʥʢʘ 

ʌʘʢʪʦʨ D 

 

ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ 

ʌʘʢʪʦʨ I ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʢʣʽʪʠʥʠ ʝʥʜʦʪʝʣʽʶ , ʧʝʯʽʥʢʘ 

ʌʘʢʪʦʨ H ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ, ʢʣʽʪʠʥʠ ʝʥʜʦʪʝʣʽʶ , ʧʝʯʽʥʢʘ, ʰʢʽʨʘ 
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ʇʨʦʧʝʨʜʠʥ ʄʦʥʦʮʠʪʠ/ ʤʘʢʨʦʬʘʛʠ 

 

ʂʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ ʮʠʨʢʫʣʶʶʪʴ ʚ ʢʨʦʚʽ ʚ ʥʝʘʢʪʠʚʥʦʤʫ 

ʩʪʘʥʽ. ɸʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʘ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʜʚʦʤʘ 

ʰʣʷʭʘʤʠ ï ʢʣʘʩʠʯʥʠʤ ʘʙʦ ʽʤʫʥʥʠʤ, ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ, ʘʙʦ 

ʧʨʦʧʝʨʜʠʥʦʚʠʤ. 

 

ȾɑɥɛɎʐ ʣ ʷ ʭ ʠ ɆɐɘɎɈɆɜɫɬʘ ʢ ʪ ʠ ʚ ʘ ʮ ʽ ʾɐɔɒɕɑɋɒɋɓɘəʢ ʦ ʤ ʧ ʣ ʝ ʤ ʝ ʥ ʪ ʫ

ȰɔɒɕɑɋɐɗɎ
ɆɓɘɎɉɋɓ-ɆɓɘɎɘɫɑɔ

(ɓɆɊɇɆɓɎɏɫɒəɓɫɘɋɘ)
ȷ3 ȲɫɐɖɔɇɎ

ȰȱȦȷȮȽȳȮȯȾȱɅȻ
ȦȱɂȸȫȶȳȦȸȮȨȳȮȯȾȱɅȻ
(ɈɖɔɊɌɋɓɓɎɏɫɒɒəɓɫɘɋɘ)

ȷ3Ɇ

ȷ3b

ȷ5-ȷ9
ȵɔɗɑɫɊɔɈɓɫɗɘɢ

ɐɫɓɜɋɈɎɛɐɔɒɕɔɓɋɓɘɫɈ

 

 

 

ʗʢʽ ʞ ʚʽʜʤʽʥʥʦʩʪʽ ʽʩʥʫʶʪʴ ʚ ʚʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ  

ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ ʚʽʜ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ? 

- ɼʣʷ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʟʘ ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ 

ʥʝʦʙʭʽʜʥʦ ʥʝʦʙʭʽʜʥʦ ʫʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ (IgG, 

IgM ) ʽ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʛʦ ʯʘʩʫ. 

- ʂʣʘʩʠʯʥʠʡ ʰʣʷʭ ʘʢʪʠʚʘʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʝʨʰʠʭ ( ʨʘʥʽʰʥʽʭ) 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ, ʟʦʢʨʝʤʘ ʟ C1, ʷʢʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ 

ʩʫʙʢʦʤʧʦʥʝʥʪʽʚ (C1q, C1r , C1s), ʽ ʜʘʣʽ C4,C2,C3. 
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˴͔͙ͦͣͨͫ͟͡ 
͙͎͔͊ͤͭͤ-IgG 

C1(q+r+s)   Ҧ   C1(q+r+s) 

C4+C2    Ҧ            C4b2a    Ҧ   C4b2a3b 

C3a C5a 

C3  Ҧ  C3b C5    Ҧ    C5b 

 

C6 

C5b6 

C7 

C5b67 

C8 

C5b678 

C9 

C5b6789 
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ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʘʢʪʠʚʫʻʪʴʩʷ ʟʘ ʢʘʩʢʘʜʥʠʤ ʪʠʧʦʤ: ʧʨʠ ʘʢʪʠʚʘʮʽʾ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ. ʆʜʠʥ ʟ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ, ʷʢʘ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ 

ʫʪʚʦʨʝʥʥʽ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʜʨʫʛʠʡ ʢʦʤʧʦʥʝʥʪ ʻ ʨʦʟʯʠʥʥʠʤ ʽ ʧʝʨʝʭʦʜʠʪʴ 

ʚ ʨʽʜʢʫ ʬʘʟʫ, ʪʦʙʪʦ ʚ ʩʠʨʦʚʘʪʢʫ ʢʨʦʚʽ. ʊʦʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʟʘʣʠʰʠʚʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ ï ʥʘ ʽʤʫʥʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʥʘʜʙʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʨʤʝʥʪʫ ʽ 

ʟʜʽʙʥʽʩʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ ʰʣʷʭʣʤ ʾʭ 

ʘʢʪʠʚʘʮʽʾ. ɼʣʷ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ  ʽʤʫʥʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚ ʩʢʣʘʜ ʦʩʪʘʥʥʴʦʛʦ ʚʭʦʜʠʣʦ ʥʝ ʤʝʥʰ ʥʽʞ ʜʚʽ ʤʦʣʝʢʫʣʠ IgG, 

ʘʙʦ ʦʜʥʘ ʤʦʣʝʢʫʣʘ IgM. ɺʝʣʠʢʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʶʪʴ ʪʘʢʦʞ ʪʨʠ ʽʟʦʪʠʧʠ ʤʦʣʝʢʫʣ 

IgG ïIgG1; IgG2; IgG3.  ɸʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʫʤʦʚʘʭ ʟʚô̫ ʟʫʚʘʥʥʷ C1q ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʩʘʡʪʦʤ ʚ ʨʝʛʽʦʥʽ  Fc ʬʨʘʛʤʝʥʪʫ  

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɼʣʷ IgG ʮʝ ʻ ʉʅ2-ʜʦʤʝʥ, ʘ ʜʣʷ IgM. ʮʻ ʻ  ʉʅ4 ʜʦʤʝʥ, ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʜʦ Fc ʬʨʘʛʤʝʥʪʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʾ ʤʦʣʝʢʫʣʠ.  

 ɸʢʪʠʚʘʮʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʝʨʰʦʛʦ ʩʫʙʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʘ C1q, 

ʷʢʠʡ ʬʽʢʩʫʻʪʴʩʷ ʥʘ Fc ʬʨʘʛʤʝʥʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʽ ʷʢʠʡ  ʧʨʠ ʮʴʦʤʫ ʟʘʟʥʘʻ 

ʢʦʥʬʦʨʤʘʮʽʡʥʠʭ ʟʤʽʥ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʬʽʢʩʘʮʽʾ ʜʦ ʥʴʦʛʦ C1r, ʷʢʠʡ 

ʢʘʩʢʘʜʥʦ ʥʘʙʫʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʬʽʢʩʫʚʘʪʠ ʽ ʘʢʪʠʚʫʚʘʪʠ  C1s. ʋʪʚʦʨʝʥʥʶ 

ʘʢʪʠʚʥʦʛʦ ʉ1 ʧʝʨʝʰʢʦʜʞʘʻ ʉ1 ʽʥʛʽʙʽʪʦʨ. ɺʽʥ, ʧʦ ʩʫʪʽ, ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ ʟʘ 

ʘʢʪʠʚʥʽʩʪʶ, ʟ ʷʢʦʶ ʘʢʪʠʚʫʻʪʴʩʷ ʢʦʤʧʣʝʤʝʥʪ ʟʘ ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ. ʎʝ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ, ʥʘʧʨʠʢʣʘʜ,  ʧʨʠ ʚʨʦʜʞʝʥʦʤʫ ʜʝʬʽʮʠʪʽ ( ʥʘ ʨʽʚʥʽ 

ʢʽʣʴʢʦʩʪʽ ʘʙʦ ʬʫʥʢʮʽʾ) ʉ1 ʽʥʛʽʙʽʪʦʨʘ ʨʦʟʚʠʥʶʻʪʴʩʷ ʭʚʦʨʦʙʘ ï 

ʘʥʛʽʦʥʝʚʨʦʪʠʯʥʠʡ ʦʪʝʢ.  

 ʗʢ ʨʝʟʫʣʴʪʘʪ  ʬʽʢʩʘʮʽʾ ʽ ʘʢʪʠʚʘʮʽʾ ʉ1 ʫʪʚʦʨʶʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʢʦʤʧʣʝʢʩ ʽʟ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʉ1, ʷʢʠʡ ʥʘʙʫʚʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʘʢʪʠʚʫʚʘʪʠ ʉ4. ɸʢʪʠʚʦʚʘʥʠʡ 

ʉ4 ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʜʚʘ ʬʨʘʛʤʝʥʪʠ: ʉ4ʘ, ʷʢʠʡ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʦʟʯʠʥʥʠʡ ʩʪʘʥ, ʽ 

ʉ4b, ʷʢʠʡ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥʠ, ʷʢʘ ʚʭʦʜʠʪ ʚ ʩʢʣʘʜ 

ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʥʘʙʫʚʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʨʤʝʥʪʫ ïʝʩʪʝʨʘʟʠ, ʷʢʠʡ, ʚ ʩʚʦʶ 
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ʯʝʨʛʫ, ʤʘʻ ʟʜʽʙʥʽʩʪʴ ʘʢʪʠʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪ ʉ2.  ʋʪʚʦʨʝʥʠʡ ʘʢʪʠʚʦʚʘʥʠʡ ʉ4b 

ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ ʤʘʛʥʽʶ ʟʦʟʯʝʧʣʶʻ ʢʦʤʧʦʥʝʥʪ ʉ2 ʥʘ ʜʚʘ ʬʨʘʛʤʝʥʪʠ ʉ2ʘ ʽ 

ʉ2 b. ʇʦʪʽʤ ʉ2ʘ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʉ4b ʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʚʘ ʨʝʯʦʚʠʥʘ,   ʷʢʘ ʤʘʻ 

ʬʝʨʤʝʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ï ʢʦʥʚʝʨʪʘʟʘ 3-ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʫ 

ʢʣʘʩʠʯʥʦʛʦ ʰʣʷʭʫ ʘʢʪʠʚʘʮʽʾ. 

ɼʘʣʽ, ʫʪʚʦʨʝʥʘ  ʉ3 ʢʦʥʚʝʨʪʘʟʘ (ʉ4b2ʘ),  ʨʦʟʱʝʧʣʶʻ ʉ3 ʥʘ ʉ3ʘ ʽ ʉ3b.  

ʇʦʪʽʤ ʉ3ʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʨʦʟʯʠʥʥʦʛʦ ʩʪʘʥʫ, ʘ ʉ3b ʻ ʢʣʶʯʦʚʠʤ ʷʢ ʜʣʷ 

ʢʣʘʩʠʯʥʦʛʦ ʪʘʢ ʽ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʽʚ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ, ʪʦʙʪʦ ʚ 

ʜʘʥʦʤʫ ʤʽʩʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʦʙʦʭ ʰʣʷʭʽʚ ʘʢʪʠʚʘʮʽʾ ʽ ʜʘʣʽ ʮʝʡ ʧʨʦʮʝʩ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʥʠʤ ʰʣʷʭʦʤ.  ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʪʘʢʦʞ ʜʽʻ ʽʥʘʢʪʠʚʘʪʦʨ ʉ3b, ʷʢʠʡ 

ʟʘʧʦʙʽʛʘʻ ʥʘʜʤʽʨʥʦʾ ʘʢʪʠʚʘʮʽʾ ʉ3 ʢʦʤʧʣʝʤʝʥʪʘ. 

ɸʢʪʠʚʦʚʘʥʠʡ ʉ3b ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʦʤ ʉ4b  ̔ʉ2ʘʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʥʘ ʥʦʚʠʡ ʬʝʨʤʝʥʪ ï ʢʦʥʚʝʨʪ ʘʟʫ 5-ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʫ. ɿ ʮʴʦʛʦ 

ʤʦʤʝʥʪʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟʙʦʨʢʘ ʪʝʨʤʽʥʘʣʴʥʠʭ (ʢʽʥʮʝʚʠʭ) ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʤʧʣʝʤʝʥʪʫ ʉ5 ï ʉ9 , ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʤʝʤʙʨʘʥʦʘʪʘʢʫʶʯʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʄɸʂ). 

ʋʪʚʦʨʝʥʥʶ ʘʢʪʠʚʥʦʛʦ ʉ1 ʧʝʨʝʰʢʦʜʞʘʻ ʉ1 ʽʥʛʽʙʽʪʦʨ. ɺʽʥ, ʧʦ ʩʫʪʽ, 

ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ ʟʘ ʘʢʪʠʚʥʽʩʪʶ, ʟ ʷʢʦʶ ʘʢʪʠʚʫʻʪʴʩʷ ʢʦʤʧʣʝʤʝʥʪ ʟʘ 

ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ. ʎʝ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʚʨʦʜʞʝʥʦʤʫ ʜʝʬʽʮʠʪʽ 

( ʥʘ ʨʽʚʥʽ ʢʽʣʴʢʦʩʪʽ ʘʙʦ ʬʫʥʢʮʽʾ) ʉ1 ʽʥʛʽʙʽʪʦʨʘ ʨʦʟʚʠʥʶʻʪʴʩʷ ʭʚʦʨʦʙʘ ï 

ʘʥʛʽʦʥʝʚʨʦʪʠʯʥʠʡ ʦʪʝʢ.  

 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʰʣʷʭ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ 

- ɼʣʷ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʥʝ ʧʦʪʨʽʙʥʦ ʫʪʚʦʨʝʥʥʷ 

ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʦʙʪʦ ʥʝ ʚʠʪʨʘʯʘʻʪʴʩʷ ʯʘʩ ʥʘ ʧʨʦʜʫʢʮʽʶ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

-  ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʰʣʷʭ ʥʝ ʧʦʪʨʝʙʫʻ ʫʯʘʩʪʽ ʧʝʨʰʠʭ ʪʨʴʦʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ ʽ ʨʝʘʢʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʨʘʟʫ ʞ ʧʽʩʣʷ ʜʽʾ 

ʘʥʪʠʛʝʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʘʪʦʨʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʤʦʞʫʪʴ 
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ʙʫʪʠ ʙʘʢʪʝʨʽʘʣʴʥʽ ʧʦʣʽʩʘʭʘʨʠʜʠ, ʚʽʨʫʩʠ, ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ, ʘ ʪʘʢʦʞ 

ʘʛʨʝʛʦʚʘʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ.  

 

 

ʈʠʩ. 2 ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʰʣʷʭ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʘ. 

 

 

 

 ɺ ʘʢʪʠʚʘʮʽʾ ʧʝʨʰʠʭ ʝʪʘʧʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ 

ʧʨʦʧʝʨʜʠʥʦʚʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʨʛʘʥʽʟʤʽ ʛʨʫʧʦʶ ʙʽʣʴʢʽʚ ï 

ʬʘʢʪʦʨʠ ɺ ʽ D. ʌʘʢʪʦʨ D ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʘʢʪʠʚʥʦʛʦ ʬʝʨʤʝʥʪʫ, 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʷʢʦʛʦ ʻ ʬʘʢʪʦʨ ɺ. ʈʦʟʱʝʧʣʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʧʳʜ ʚʧʣʠʚʦʤ 

ʬʘʢʪʦʨʫ ɺ ʩʫʧʨʦʚʦʜʞʫʵʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʘʢʪʠʚʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ïʬʘʢʪʦʨʘ ɺb. 

ɸʣʝ ʜʘʥʠʡ ʬʘʢʪʦʨ ʥʝ ʟʜʳʡʩʥʶʵ ʧʨʦʪʝʦʣʳʪʠʯʥʫ ʜʳʶ ʥʘ ʥʝʘʢʪʠʚʥʠʡ ʬʘʢʪʦʨ ɺ. 

ɺʳʥ ʟʜʘʪʥʠʡ ʥʘ ʧʨʦʪʝʦʣʽʟ ʣʠʰʝ ʧʽʩʣʷ ʟʚô̫ ʟʫʚʘʥʥʷ ʬʘʢʪʦʨʘ ɺ ʟ ʘʢʪʠʚʦʚʘʥʠʤ 

ʬʨʘʛʤʝʥʪʦʤ ʢʦʤʧʣʝʤʝʥʪʫ  ʉ3b, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʚʥʘʩʣʽʜʦʢ 

C3b 

Ba 

B 

C3bB C3bBb 

PC3bBb 

P 

C3 

C3a 

C3bPC3bBb C5 

C5a 

C5b 

7 8 

D 

6 
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ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʉ3. ʊʽʣʴʢʠ ʧʽʩʣʷ ʟʚô̫ ʟʫʚʘʥʥʷ ʘʢʪʠʚʦʚʘʥʦʛʦ ʉ3b 

ʢʦʤʧʣʝʤʝʥʪʘ, ʷʢʠʡ ʧʨʠʩʫʪʥʽʡ ʚ ʦʨʛʘʥʽʟʤʽ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʟ ʬʘʢʪʦʨʦʤ ɺ, 

ʬʘʢʪʦʨ D ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʪʝʦʣʽʪʠʯʥʫ ʜʽʶ ʥʘ ʫʪʚʦʨʝʥʠʡ ʢʦʤʧʣʝʢʩ.ʇʨʠ 

ʮʴʦʤʫ ʬʘʢʪʦʨ ɺ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʬʘʢʪʦʨ ɺʘ, ʷʢʠʡ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʦʟʯʠʥʥʠʡ 

ʩʪʘʥ ʽ ɺb, ʷʢʠʡ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʉ3b, ʥʘʙʫʚʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʨʤʝʥʪʘ ï 

ʢʦʥʚʝʨʪʘʟʘ 3-ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ 

ʘʢʪʠʚʘʮʽʾ (ʩʭʝʤʘ). ʊʦʙʪʦ, ʚ ʦʨʛʘʥʽʟʤʽ ʽʩʥʫʻ ʜʚʽ ʉ3 ʢʦʥʚʝʨʪʘʟʠ: ʦʜʥʘ ʜʣʷ 

ʢʣʘʩʠʯʥʦʛʦ ʰʣʷʭʫ ʘʢʪʠʚʘʮʽʾ ʉ4b2ʘ, ʽʥʰʘ, ʉ3bɺb. ɼʘʥʠʡ ʙʽʣʦʢ ʻ ʥʝʩʪʽʡʢʽʤ 

ʪʦʤʫ ʙʽʣʦʢ (ʈ) ʧʨʦʧʝʨʜʠʥ ʟô̒ ʜʥʫʻʪʴʩʷ ʟ ʉ3bɺb, ʩʪʘʙʽʣʽʟʫʻ ʮʝʡ ʢʦʤʧʣʝʢʩ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʉ3 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʘʢʪʠʚʫʚʘʥʥʷ.ʈʉ3bɺb ʘʢʪʠʚʫʻ ʉ3 ʟ ʥʘʩʪʫʧʥʠʤ 

ʘʢʪʠʚʫʚʘʥʥʷʤ ʉ5-ʢʦʥʚʝʨʪʘʟʠ  ʽ ʥʘʜʘʣʽ ʽʜʝ ʫʪʚʦʨʝʥʥʷ ʤʝʤʙʨʘʥʦʘʪʘʢʫʶʯʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʄɸʂ). ɸʢʪʠʚʘʮʽʷ ʪʝʨʤʽʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʙʝʥʪʘ ʧʨʠ 

ʫʪʚʦʨʝʥʥʽ ʄɸʂ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ ʷʢ ʽ ʧʨʠ ʢʣʘʩʠʯʥʦʤʫ ʰʣʷʭʫ 

ʘʢʪʠʚʘʮʽʾ. 

ɻʝʥʝʪʠʢʘ  

ɺʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ  ʙʘʟʫʚʘʣʦʩʴ ʥʘ 

ʜʘʥʠʭ ʧʨʦ ʧʦʣʽʤʦʨʬʽʟʤ ʙʽʣʢʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʽ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʘʜʢʦʚʠʭ ʛʝʪʝʨʦ- ʽ ʛʦʤʦʜʝʬʽʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʜʠʩʬʫʥʢʮʽʾ ʙʽʣʢʽʚ ʽ 

ʘʣʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʛʝʥʝʪʠʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ  ʜʝʷʢʽ ʛʝʥʠ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ  

ʛʨʫʧʠ ʛʝʥʽʚ ʩʠʩʪʝʤʠ ʄʅʉ, ʘʙʦ ʪʽʩʥʦ ʟʯʝʧʣʝʥʽ ʟ ʥʝʶ, ʢʦʥʪʨʦʣʶʶʪʴ 

ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ  ʉ4 ʽ ʉ2, ʘ ʪʘʢʦʞ ʬʘʢʪʦʨ ɺ, ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ 

ʩʢʦʨʽʰʝ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʥʽʞ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ. ɻʝʥʠ ʢʦʤʧʣʝʤʝʥʪʫ  

ʨʦʟʤʽʱʝʥʽ ʥʘ 6-ʡ ʭʨʦʤʦʩʦʤʽ (ʨʠʩ.) ʤʽʞ ʛʝʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ I ʽ II ʢʣʘʩʽʚ ʽ ʚʽʜʥʝʩʝʥʽ ʜʦ ʛʝʥʽʚ MHC ʢʣʘʩʫ III.   
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 ɻʝʥʠ III ʢʣʘʩʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʦʞ ʟʘ ʩʠʥʪʝʟ  ʢʦʤʧʦʥʝʥʪʚ̔ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʤʝʥʪʫ, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʧʫʭʣʠʥ-ʘʣʴʬʘ  ̔ -ʙʝʪʘ, ʬʝʨʤʝʥʪʚ̔, ʷʢʽ 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʩʠʥʪʝʟ ̔ʛʦʨʤʦʥʚ̔. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʪʠ ʧʦ ʢʘʨʪʫʚʘʥʥʶ ʛʝʥʽʚ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʥʘ ʨʽʚʥʽ 

ʢɼʅʂ  ʤʝʪʦʜʦʤ ʙʣʦʪʽʥʛʫ ʧʦ ʉʘʫʟʝʨʥʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʦʥʜʽʚ ʜʣʷ ʉ2, ʉ4ɸ, 

ʉ4ɺ ʽ ʬʘʢʪʦʨʘ ɺ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʧʝʥʶ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʜʘʥʠʭ ʙʽʣʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʤʧʦʥʝʥʪ ʉ4 ʢʦʜʫʻʪʴʩʷ ʜʚʦʤʘ 

ʛʝʥʘʤʠ ʉ4ɸ ʽ ʉ4ɺ , ʱʦ ʤʘʶʪʴ ʙʣʠʟʴʢʦ 35  ʘʣʝʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ. ʂʦʤʧʦʥʝʥʪʠ 

ʉ3, ʉ4, ʉ5 ʤʘʶʪʴ ʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ. 

ʊʘʙʣʠʮʷ.  7.5.2 ɻʝʥʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ ʢʦʤʧʦʥʝʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ ʽ ʾʭ 

ʧʦʰʠʨʝʥʽʩʪʴ (ʮʠʪ.ʟʘ ɺ.ʂ.ʇʦʟʫʨʦʤ) 

 

 

ʂʦʤʧʦʥʝʥʪ 

ʢʦʤʧʣʝʤʝʥʪʘ 

ʂʽʣʴʢʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ 

ʚʘʨʽʘʥʪʽʚ 

ʏʘʩʪʦʪʘ Ăʟʚʠʯʘʡʥʠʭò ʘʣʦʪʠʧʽʚ 

ʫ ʥʦʨʤʘʣʴʥʠʭ ʻʚʨʦʧʝʦʾʜʽʚ 

1 2 3 

ɼʨʫʛʠʡ (ʉ2) 3 ʉ (ʟʚʠʯʘʡʥʠʡ) 0,95 

ɺ (ʦʩʥʦʚʥʠʡ) 0,04 

ɸ (ʢʠʩʣʠʡ)  0,01 

ʏʝʪʚʝʨʪʠʡ (ʉ4)   
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ʉ4ɸ 13 ʉ4ɸ 2 

ɸ 3 

ɸ 4 

ɸ 5 

Q0* 

  0,080 

  0,695 

  0,055 

  0,005 

  0,110 

ʉ4ɺ  ʉ4ɺ1 

ɺ2 

Q 0 

  0,760 

  0,105 

  0,135 

ʊʨʝʪʽʡ (ʉ3) > 20 S (ʧʦʚʽʣʴʥʠʡ) 0,77 ï 0,99 

F (ʰʚʠʜʢʠʡ) 0,06 ï 0,22 

ʇôʷʪʠʡ (ʉ5) 3 ɯ (ʟʚʠʯʘʡʥʠʡ)   0,93 

ɯɯ (ʥʝʟʚʠʯʘʡʥʠʡ)   0,07 

ʈʽʜʢʽʩʥʠʡ   0,01 

ʐʦʩʪʠʡ (ʉ6) 8 ɸ (ʢʠʩʣʠʡ)  0,56 ï 0,601 

ɺ (ʣʫʞʥʠʡ)  0,35 ï 0,38 

ʈʽʜʢʽʩʥʠʡ  0,015 ï 0,05 

ʉʴʦʤʠʡ (ʉ7) 3 ɿʚʠʯʘʡʥʠʡ  0,989 

ʈʽʜʢʽʩʥʠʡ   0,011 

ɺʦʩɹʤʠʡ (ʉ8) 5 ʂʠʩʣʠʡ  0,649 ï 0,700 

ʃʫʞʥʠʡ 0,246 ï 0,348 

ʂʠʩʣʠʡ  (ɸ1)  0,003 ï 0,054 

ʌʘʢʪʦʨ ɺ 11 S (ʧʦʚʽʣʴʥʠʡ) 0,437 ï 0,890 

F (ʰʚʠʜʢʠʡ) 0,110 ï 0,512 

ʈʽʜʢʽʩʥʠʡ   0,013 ï 0,051 

ʌʘʢʪʦʨ D 2 ɿʚʠʯʘʡʥʠʡ  0,98 

ʈʽʜʢʽʩʥʠʡ   0,02 

ɯʅɻ  ʉ1 2 ʅʦʨʤʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʠʡ 

0,85 (ʫ ʭʚʦʨʠʭ ɺʉʆ) 

ɼʠʩʬʫʥʢʮʽʦʥʘʣʴʥʠʡ  0,15 (ʫ 

ʭʚʦʨʠʭ ɺʉʆ) 

ʌʘʢʪʦʨ ɯ 2 ɺ   0,89 

ɸ   0,11 

ʌʘʢʪʦʨ ʅ 3 1   0,69 

2   0,30 

3   0,01 

1 2 3 

C4 - bp 2 A   0,96 

ɺ   0,04 

CRI 4 S  

F 

F 
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*Q0 ï ʥʫʣʴ-ʘʣʝʣʴ 

 

 

ʫʩʧʘʜʢʫʚʘʥʥʷ  ʛʝʥʝʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ  ʙʽʣʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʘʫʪʦʩʦʤʥʦ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʫʩʧʘʜʢʫʚʘʥʥʷ  

ʘʣʣʝʣʝʡ ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʽʚ ʽ ʢʨʦʚʽ. ɼʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʧʘʜʢʦʚʦʛʦ ʜʝʬʝʢʪʫ ʧʨʦʚʦʜʷʪʴ ʩʽʤʝʡʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ  ʩʧʽʚʩʪʘʚʣʝʥʥʷ  ʙʽʣʢʦʚʦʛʦ ʜʝʬʝʢʪʫ ʫ ʽʥʰʠʭ ʯʣʝʥʦʚ ʩʽʤôʾ ʫ 

ʜʦʩʣʽʜʞʝʥʦʾ ʦʩʦʙʠ ʽ ʚʠʟʥʘʯʠʪʠ ʷʢʠʡ ʩʘʘʤʝ ʜʝʬʽʮʠʪ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ 

ʤʘʻ ʤʽʩʮʝ  ï ʛʦʤʦʟʠʛʦʪʥʠʡ ʯʠ ʛʝʪʝʨʦʟʠʛʦʪʥʠʡ.ʇʨʠ ʛʦʤʦʟʠʛʦʪʥʦʤʫ ʜʝʬʽʮʠʪʽ 

ʧʝʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʘ ʨʽʚʝʥʴ ʡʦʛʦ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ 

ʛʝʤʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ ʜʝʬʽʮʠʪʽ ʟʘ ʦʜʥʠʤ ʽʟ 

ʢʦʤʧʦʥʝʥʪʽʚ (ʉ1, ʉ2, ʉ3, ʉ4) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 50% ʚʽʜ 

ʥʦʨʤʠ ʥʘ ʪʣʽ ʥʦʣʨʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʫʩʽʭ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʏʘʩʪʦʪʘ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ  ʜʝʬʽʮʠʪʫ ʉ2 ʚ ʧʦʧʫʣʷʮʽʾ ʻʚʨʦʧʝʦʾʜʽʚ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 1%. ɿʘ  

ʤʝʭʘʥʽʟʤʦʤ ʘʩʦʮʽʘʪʠʚʥʦʛʦʤ ʟʚô̫ ʟʢʫ ʜʝʬʽʮʠʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʽʥ ʻ ʪʦʪʦʞʥʽʤ ʟ ʤʝʭʘʥʽʟʤʦʤ ʘʩʦʮʽʘʮʽʡ 

ʛʝʥʝʪʠʯʥʠʭ ʘʣʝʣʝʡ ʩʠʩʪʝʤʠ HLA I ʽ II ʢʣʘʩʽʚ ʽ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʧʘʪʦʣʦʛʽʷʤʠ, 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʩʫʙʩʪʨʘʪ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʚ ʽʤʫʥʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ. 

ʊʘʢ, ʛʦʤʦʟʠʛʦʪʥʠʡ ʜʝʬʽʮʠʪ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʢʦʤʧʣʝʤʝʥʪʘ ʯʘʩʪʦ 

ʘʩʦʮʽʶʻ ʟ ʽʤʫʥʦʨʝʚʤʘʪʠʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ (ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, ʩʠʩʪʝʤʥʘ 

ʯʝʨʚʦʥʘ ʚʦʚʯʘʥʢʘ, ʘʥʘʬʽʣʘʢʪʠʯʥʘ ʢʨʘʩʥʫʭʘ, ʟʚʦʨʦʪʥʷ ʛʥʽʡʥʘ ʽʥʬʝʢʮʽʷ ʪʘ ʽʥʰ.) 

ɿʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʉ1 ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʤʘ ʙʽʣʢʘʤʠ C1q C1r   C1s.  

C1q ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʫ ʧʨʠʨʦʜʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 18 

ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ ɸ, ɺ, ʉ ï ʧʦ ʰʽʩʪʴ ʣʘʥʮʶʛʽʚ ʢʦʞʥʦʛʦ. ɿʘ ʩʪʨʫʢʪʫʨʦʶ   

C1q ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʰʽʩʪʴ ʩʬʝʨʠʯʥʠʭ ʛʦʣʽʚʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ Ig 

ʟʚô̫ ʟʫʶʯʫʶ ʜʽʣʷʥʢʫ. ɼʣʷ ʘʢʪʠʚʘʮʽʾ C1q ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʟʚô̫ ʟʘʪʠʩʷ ʟ ʜʚʦʤʘ 
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ʤʦʣʝʢʫʣʘʤʠ IgG, ʘʙʦ ʟ ʦʜʥʽʻʶ ʤʦʣʝʢʫʣʦʶ IgM. ɼʘʥʠʡ ʢʦʤʧʣʝʢʩ ʟʜʘʪʥʠʡ 

ʘʢʪʠʚʫʚʘʪʠ C1r. ɻʝʥ  C1q ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ 1-ʡ ʭʨʦʤʦʩʦʤʽ. 

 C1r  ʢʦʤʧʦʥʝʥʪ ïʧʦʣʽʧʝʧʪʠʜ, ʘʢʪʠʚʫʻʪʴʩʷ C1q ʢʦʤʧʦʥʝʥʪʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʱʝʧʣʝʥʥʷ ʡʦʛʦ ʥʘ ʚʘʞʢʠʡ ʪʘ ʣʝʛʢʠʡ ʣʘʥʮʶʛʠ. ɼʘʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʚʠʩʦʢʫ ʛʦʤʦʣʦʛʽʶ ʟ ʢʦʤʧʦʥʝʥʪʦʤ C1s.  

C1s ʢʦʤʧʦʥʝʥʪ ï ʦʜʥʦʣʘʥʮʶʛʦʚʠʡ ʧʦʣʽ ʧʝʧʪʠʜ. ʁʦʛʦ ʘʢʪʠʚʥʘ ʬʦʨʤʘ ʟʜʘʪʥʘ 

ʨʦʟʱʝʧʣʶʚʘʪʠ ʉ4 ʽ ʉ2 ʢʦʤʧʦʥʝʥʪʠ. 

ʉ4 ʢʦʤʧʦʥʝʥʪ ï ʩʢʣʘʜʘʻʪʴʩʷ ʟ Ŭ, ɓ ʽ ɔ ʣʘʥʮʶʛʽʚ.  ɿʘ ʫʤʦʚ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ 

ʉ1-ʢʦʤʧʦʥʝʥʪ ʚʽʜʱʝʧʣʶʻ ʚʽʜ Ŭ-ʣʘʥʮʶʛʘ ʬʨʘʛʤʝʥʪ ʟ ʄʄ 9000, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʉ4Ŭ-ʢʦʤʧʦʥʝʥʪ, ʘ ʟʘʣʠʰʢʦʚʠʡ ʙʽʣʦʢ ʻ ʉ4b ʢʦʤʧʦʥʝʥʪʦʤ. 

ʌʘʢʪʦʨʠ 1 ʽ ʉ4bʨ  ʚʽʜʱʝʧʣʶʶʪʴ ʚ Ŭ-ʣʘʥʮʶʟʽ  ʉ4Ŭ-ʢʦʤʧʦʥʝʥʪ (ʄʄ 47000) ʽ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʟʘʣʠʰʘʻʪʴʩʷ ʙʽʣʦʢ ʟ ʄʄ 147000, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 

ʽʥʪʘʢʪʥʽ ɓ ʽ ɔ ʣʘʥʮʶʛʠ, ʜʦ ʷʢʠʭ ʧʨʠʻʜʥʘʥʽ ʟʘ ʨʘʭʫʥʦʢ ʜʠʩʫʣʴʬʽʜ ʥʠʭ ʟʚôʷʟʢʽʚ 

Ŭ3 ʽ  Ŭ4 ʣʘʥʮʶʛʠ. ʉ4 ʢʦʤʧʦʥʝʥʪ ʢʦʤʧʣʝʤʝʥʪʫ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʚ ʜʚʦʭ ʬʦʨʤʘʭ: 

ʉ4ɸ ʽ ʉ4ɺ. ʎʽ ʬʦʨʤʠ ʻ ʧʨʦʜʫʢʪʦʤ ʨʽʟʥʠʭ ʘʣʝʣʝʡ. ʉ4ɸ ʙʽʣʦʢ ʧʝʨʝʚʘʞʥʦ 

ʟʜʘʪʝʥ ʟʚô̫ ʟʫʚʘʪʠʩʴ  ʘʤʽʥʦʛʨʫʧʘʤʠ, ʘ ʙʽʣʦʢ ʉ4ɺ ï ʟ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ. 

ʄʝʪʦʜʦʤ ʽʟʦʝʣʝʢʪʨʠʯʥʦʛʦ ʬʦʢʫʩʫʚʘʥʥʷ ʚ ʛʝʣʽ ʟ ʥʘʩʪʫʧʥʦʶ ʽʤʫʥʦʬʽʢʩʘʮʽʻʶ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 13 ʘʣʝʣʝʡ ʉ4ɸ ʽ 22 ʘʣʝʣʷ  ʉ4ɺ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ. 

ʉ2-ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʙʽʣʦʢ ʟ ʄʄ 90000-102000. ʇʨʠ ʜʽʾ ʉ1s ʚʽʥ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʜʚʘ ʬʨʘʛʤʝʥʪʠ: ʉ2ʘ  ʽ ʉ2b. ɺʠʟʥʘʯʝʥʦ ʪʨʠ ʘʣʝʣʴ ʥʽ 

ʬʦʨʤʠ ʉ2-ʢʦʤʧʦʥʝʥʪʘ: ʉ2ʉ (ʩʢʣʘʜʘʻ 95%) ʽ ʉ2ɺ (ʩʢʣʘʜʘʻ 4-5%) ʽ ʉ2ɸ 

(ʬʦʨʤʘ ʷʢʘ  ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʨʽʜʢʦ). ʉ2ʉ ʪʽʩʥʦ ʟʯʝʧʣʝʥʘ ʚ ɺS-

ʬʘʢʪʦʨʦʤ, ʉ4ɸ3, ʉ4ɺ1, HLA  B7; HLA -DR2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 

ʻʚʨʦʧʝʦʾʜʥʦʾ ʧʦʧʫʣʷʮʽʾ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʜʝʬʽʮʠʪ ʉ2 ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʫ. 

ɹʽʣʴʰ ʥʽʞ 50% ʦʩʽʙ ʛʦʤʦʟʠʛʦʪʥʠʭ ʟʘ ʜʝʬʽʮʠʪʦʤ ʉ2 ʭʚʦʨʽʶʪʴ ʥʘ ʩʠʩʪʝʤʥʫ 

ʯʝʨʚʦʥʫ ʚʦʚʯʘʥʢʫ. 

ʉ3-ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʜʚʦʣʘʥʮʶʛʦʚʫ ʙʽʣʢʦʚʫ ʤʦʣʝʢʫʣʫ ʟ ʄʄ 185000. ʇʽʜ 

ʚʧʣʠʚʦʤ ʉ3-ʢʦʥʚʝʨʪʘʟʠ Ŭ-ʣʘʥʮʶʛ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʉ3ʘ( ʘʥʘʬʽʣʘʪʦʢʩʠʥ) 

ʽ ʉ3b ʬʨʘʛʤʝʥʪʠ. ʌʘʢʪʦʨ 1 ʩʫʤʽʩʥʦ ʟ ʬʘʢʪʦʨʦʤ ʅ ʚʽʜʱʝʧʣʶʻ ʚʽʜ ʉ3b 
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ʬʨʘʛʤʝʥʪʘ  - ʬʨʘʛʤʝʥʪ ʉ3f, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʘʣʠʰʢʦʚʠʡ ʬʨʘʛʤʝʥʪ ʩʪʘʻ 

ʥʝʘʢʪʠʚʥʦʶ ʩʫʙʩʪʘʥʮʽʻʶ ʉ3b ʚʽʜ ʷʢʦʾ ʚ ʥʘʩʪʫʧʥʦʤʫ ʧʽʜ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʘ ! 

ʨʘʟʦʤ ʟ ʬʘʢʪʦʨʦʤ ʉR1 ʘʙʦ ʅ ʤʦʞʝ ʚʽʜʱʝʧʣʶʚʘʪʠʩʴ ʬʨʘʛʤʝʥʪ C3dg, 

ʟʘʣʠʰʘʶʯʠ ʢʦʤʧʦʥʝʥʪ ʉ3ʩ. ʇʽʜ ʚʧʣʠʚʦʤ ʪʨʠʧʩʠʥʫ ʘʙʦ ʝʣʘʩʪʘʟʠ C3dg 

ʬʨʘʛʤʝʥʪ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʜʦ C3d ʽ C3dg ʘʙʦ ʉ3ʝ ʢʦʤʧʦʥʝʥʪʽʚ. 

 ʆʧʠʩʘʥʦ ʙʽʣʴʰʝ 18 ʛʝʥʝʪʠʯʥʠʭ  ʘʣʦʪʠʧʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʉ3. ɺ ʧʦʧʫʣʷʮʽʾ 

ʻʚʨʦʧʝʦʾʜʽʚ  ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʚʘ ʚʘʨʽʘʥʪʠ ʉ3 ʢʦʤʧʦʥʝʥʪʘ (ʉ3S ʽ C3F), ʷʢʽ 

ʧʦʰʠʨʝʥʽ ʟ ʨʽʟʥʦʶ ʯʘʩʪʦʪʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚô̫ ʟʢʠ ʟ ʧʝʚʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ (ʪʘʙʣ.). ɻʦʤʦʟʠʛʦʪʥʠʡ ʜʝʬʽʮʠʪ ʉ3 ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ. 

ʗʢ ʧʨʘʚʠʣʦ, ʚʽʥ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʨʝʮʠʜʠʚʫʶʯʠʤʠ ʽʥʬʝʢʮʽʷʤʠ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ 

ʧʥʝʚʤʦʢʦʢʘʤʠ ʽ ʩʪʨʝʧʪʦʢʦʢʘʤʠ. ʇʨʠ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ ʜʝʬʽʮʠʪʽ ʨʽʚʝʥʴ ʉ3-

ʢʦʤʧʦʥʝʥʪʫ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 50% ʚʽʜ ʥʦʨʤʠ. 

ʉ5-ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʜʚʦʣʘʥʮʶʛʦʚʠʡ (Ŭ ʽ ɓ) ʙʽʣʦʢ,  ʚ ʷʢʦʤʫ  Ŭ-ʣʘʥʮʶʛ 

ʤʘʻ ʄʄ 115000. ʇʽʜ ʚʧʣʠʚʦʤ ʉ4b2ʘ3b ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʜʚʘ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʬʨʘʛʤʝʥʪʠ: ʉ5ʘ ʽ ʉ5b.  ʌʨʘʛʤʝʥʪ ʉ5ʘ ʻ ʩʠʣʴʥʠʤ ʭʝʤʦʪʘʢʩʠʯʥʠʤ 

ʬʘʢʪʦʨʦʤ ï ʘʥʘʬʽʣʘʪʦʢʩʠʥʦʤ, ʷʢʠʡ ʬʽʢʩʫʻʪʴʩʷ ʥʘ ʪʫʯʥʠʭ ʢʣʽʪʠʥʘʭ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʠʜʫ ʛʽʩʪʘʤʽʥʫ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʘʤʽʥʽʚ, 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʩʪʽʥʦʢ ʩʫʜʠʥ ʽ ʩʢʦʨʦʯʝʥʥʶ ʛʣʘʜʢʠʭ 

ʤô̫ ʟʽʚ. ȸ-ʣʘʥʮʶʛ ʤʘʻ ʄʄ 57000. ʁʦʛʦ ʉ5b ʬʨʘʛʤʝʥʪ ʻ ʽʥʽʮʽʘʪʦʨ ʥʠʤ 

ʙʽʣʢʦʤ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʪʝʨʤʽʥʘʣʴʥʦ ʢʦʤʧʣʝʢʩʫ ʢʦʤʧʣʝʤʝʥʪʘ ʽ ʟʜʘʪʥʠʡ 

ʟʚô̫ ʟʫʚʘʪʠ ʉ6 ʽ ʉ7 ʢʦʤʧʦʥʝʥʪʠ.  ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʾ ʘʢʪʠʚʘʮʽʾ ʬʦʨʤʫʻʪʴʩʷ 

ʪʨʠʤʦʣʝʢʫʣʷʨʥʠʡ ʢʦʤʧʣʝʢʩ ʉ5bʉ7, ʜʦ ʷʢʦʛʦ ʧʨʠʻʜʥʫʶʪʴʩʷ ʛʽʜʨʦʬʦʙʥʽ 

ʜʽʣʷʥʢʠ ʤʝʤʙʨʘʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʽʪʠʥʠ ʛʦʤʦʟʠʛʦʪʥʠʭ ʟʘ ʉ5-ʜʝʬʽʮʠʪʦʤ 

ʽʥʜʠʚʽʜʽʚ ʥʝ ʟʜʘʪʥʽ ʜʦ ʭʝʤʦʪʘʢʩʠʩʫ. ɻʝʪʝʨʦʟʠʛʦʪʥʽ ʟʘ ʉ5-ʜʝʬʽʮʠʪʦʤ ʦʩʦʙʠ  

ʤʽʩʪʷʪʴ ʉ5 ʢʦʤʧʦʥʝʥʪʘ 50% ʚʽʜ ʥʦʨʤʠ. 

ʉ6 - ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʥʦ ʣʘʥʮʶʛʦʚʠʡ ʛʣʽʢʦʧʨʦʪʝʾʥ ʟ ʄʄ 128000. 

ɺʽʥ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʪʝʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʠʟʥʘʯʝʥʦ 8 ʘʣʦʪʠʧʽʚ ʉ6. ɿʘ 

ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʛʝʥʠ ʘʣʦʪʠʧʽʚ ʉ6 ʟʯʝʧʣʝʥʽ ʟ ʛʝʥʦʤ ʉ7. ʉʠʨʦʚʘʪʢʘ 

ʢʨʦʚʽ ʟ ʜʝʬʽʮʠʪʦʤ ʉ6 ʥʝ ʤʘʻ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɿʘ ʧʦʧʫʣʷʮʽʡʥʠʤ 
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ʧʦʰʠʨʝʥʥʷʤ ʜʝʬʽʮʠʪ ʟʘ ʉ6 ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʘʩʪʽʰʝ ʫ ʥʝʛʨʦʾʜʥʽʡ ʨʘʩʽ ʥʽʞ ʫ 

ʙʽʣʦʾ ʨʘʩʽ. 

ʉ7-ʢʦʤʧʦʥʝʥʪ ʻ ʛʝʪʝʨʦ ʧʦʣʽʤʝʨʦʤ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʧʨʠʻʜʥʫʚʘʪʠʩʴ ʥʘ ʤʝʤʙʨʘʥʽ 

ʜʦ ʉ5bʉ6, ʽʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ  ʫʪʚʦʨʶʻʪʴʩʷ  ʜʠʤʝʨ ʉ5-7. ɺʠʟʥʘʯʝʥʦ ʪʨʠ 

ʘʣʦʪʠʧʠ ʉ7, ʷʣʝ ʞʦʜʥʠʡ ʟ ʥʠʭ ʥʝ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʙʫʜʴ ʷʢʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

ʉ8-ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʪʨʴʦʭ ʣʘʥʮʶʛʦʚʠʡ ʙʽʣʦʢ ʟ ʄʄ 152000, ʷʢʠʡ ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ɓ-ʣʘʥʮʶʛʘ ʧʨʠʻʜʥʫʚʘʪʠʩʴ ʜʦ ʤʝʤʙʨʘʥʦʟʚôʷʟʦʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʉ5-7 , ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʤʝʤʙʨʘʥʥʠʭ ʢʘʥʘʣʽʚ ʜʽʘʤʝʪʨʦʤ 

30ɸ
0
.  ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʤʝʤʙʨʘʥʠ ʜʣʷ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʝʯʦʚʠʥ. ʂʦʤʧʣʝʢʩ ʉ578 ʢʘʪʘʣʽʟʫʻ ʟʚôʷʟʫʚʘʥʥʷ ʽ 

ʚʙʫʜʦʚʫ ʚ ʤʝʤʙʨʘʥʥʫ ʧʦʚʝʨʭʥʶ ʙʣʠʟʴʢʦ ʜʚʦʭ ʜʝʩʷʪʢʽʚ ʤʦʣʝʢʫʣ ʉ9, ʷʢʽ 

ʧʨʦʥʠʟʫʶʪʴ ʥʘʩʢʨʽʟʴ ʣʽʧʽʜʥʫ ʤʝʤʙʨʘʥʫ  ʽ ʫʪʚʦʨʶʶʪʴ ʣʽʡʢʦʧʦʜʽʙʥʠʡ ʢʘʥʘʣ 

ʜʽʘʤʝʪʨʦʤ 100ɸ
0
, ʯʝʨʝʟ ʷʢʠʡ ʜʦʩʠʪʴ ʚʽʣʴʥʦ ʧʨʦʭʦʜʷʪʴ ʩʦʣʽ ʪʘ ʽʥʰʽ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʨʝʯʦʚʠʥʠ. ʎʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʢʣʽʪʠʥʘ ʥʘʙʨʷʢʘʻ, ʣʦʧʘʻʪʴʩʷ ʽ ʛʠʥʝ. ɺʠʟʥʘʯʝʥʦ 5 ʘʣʦʪʠʧʦʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʉ8, ʜʣʷ ʷʢʠʭ ʪʘʢʦʞ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʨʦʛʽʜʥʠʭ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ 

ʟ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɼʝʬʽʮʠʪ ʦʢʨʝʤʠʭ ʣʘʥʮʶʛʽʚ ɺ8 ʢʦʤʧʦʥʝʪʫ 

ʢʦʤʧʣʝʤʝʥʪʘ ʯʘʩʪʽʰ ʚʩʴʦʛʦ ʟʥʠʞʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴʉ8. ɺ 

ʧʘʥʤʽʢʪʽʯʥʽʡ ʧʦʧʫʣʷʮʽʾ ʧʦʰʠʨʝʥʥʷ ʘʣʦʪʠʧʽʚ ʻ ʜʦʩʠʪʴ ʨʽʚʥʦʤʽʨʥʠʤ. ɼʝʬʽʮʠʪ  

ɓ-ʣʘʥʮʶʛʘ ʧʨʠʪʘʤʘʥʥʠʡ ʻʚʨʦʧʝʦʾʥʽʡ ʧʦʧʫʣʷʮʽʾ, ʪʦʜʷ ʷʢ ʜʝʬʽʮʠʪ Ŭ ʽ ɔ 

ʣʘʥʮʶʛʽʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʝʛʨʽʚ ʽ ʽʩʧʘʥʮʽʚ. 

ʉ9 - ʢʦʤʧʦʥʝʥʪ ʻ ʦʜʥʦ ʣʘʥʮʶʛʦʚʠʤ ʙʽʣʢʦʤ ʟ ʄʄ 71000, ʷʢʠʡ ʨʦʟʯʝʧʣʶʻʪʴʩʷ 

Ŭ-ʪʨʦʤʙʽʥʦʤ ʥʘ ʛʽʜʨʦʬʦʙʥʽ ʽ ʛʽʜʨʦʬʽʣʴʥʽ ʬʨʘʛʤʝʥʪʠ. ʉ9 ʤʩʦʞʝ ʽʩʥʫʚʘʪʠ ʚ 

ʤʦʥʦʤʝʨ ʥʽʡ ʽʧʦʣʽʤʝʨʥʽʡ ʬʦʨʤʘʭ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʟʜʘʪʥʽʩʪʶ ʉ( ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʣʽʧʽʜʥʽ ʰʘʨʠ ʤʝʤʙʨʘʥʠ, 

ʧʦʣʽʤʝʨʠʟʫʚʘʪʠ ʾʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʘʥʩʤʝʤʙʨʘʥʥʽ 

ʢʘʥʘʣʠ. ʇʦʣʽʤʝʨʠʟʘʮʽʷ ʉ9 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʾ ʘʥʪʠʛʝʥʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ. ɸʥʪʠʪʽʣʘ ʜʦ ʉ9 ʨʝʘʛʫʶʪʴ ʟ ʉ9RP ʙʽʣʢʦʤ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ 
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ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʣʽʤʬʦʮʠʪʦʟʘʣʝʞʥʦʤʫ ʣʽʟʽʩʽ ʢʣʽʪʠʥ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʽ 

ʘʥʪʠʪʽʣʘ ʽʥʛʠʙʫʶʪʴ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʽʚ (NK ʢʣ̔ʪʠʥ). 

 

ʌʘʢʪʦʨ ɺ ʻ ʛʣʽʢʦʧʨʦʪʝʾʥʦʤ ʟ ʄʄ 95000.  ɺʽʥ ʤʘʻ  ʧʨʦʪʝʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ 

ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʘʢʪʠʚʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ. ɿʘ ʧʨʠʩʫʪʥʦʩʪʽ ʽ ʜʽʾ 

ʬʘʢʪʦʨʫ C3b ʽ ʧʽʜ ʜʽʻʶ ʬʘʢʪʦʨʫ D ʚʽʥ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʜʚʘ ʬʨʘʛʤʝʥʪʠ: ɺʘ ʽ 

ɺb. ʌʨʘʛʤʝʥʪ ɺʘ, ʷʢʠʡ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʦʟʯʠʥʥʠʡ ʩʪʘʥ, ʻ ʭʝʤʦʪʘʢʩʠʯʥʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʥʝʡʪʨʦʬʽʣʽʚ. ʌʨʘʛʤʝʥʪ ɺb ʘʢʪʠʚʫʻ ʤʘʢʨʦʬʘʛʠ ʽ ʩʧʨʠʷʻ ʾʭ 

ʧʨʠʢʨʽʧʣʝʥʥʶ ʽ ʨʦʟʧʣʘʥʫʚʘʥʥʶ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ.  ʌʘʢʪʦʨ ɺ ʫʪʚʦʨʶʻ 

ʤʘʛʥʽʡ-ʟʘʣʝʞʥʠʡ ʢʦʤʧʣʝʢʩ ʟ  C3b ʘʙʦ ʟ C3b-ʧʦʜʽʙʥʠʤ ʙʽʣʢʦʤ S  ʽ ʧʽʜʚʧʣʠʚʦʤ 

ʬʘʢʪʦʨʘ D ʫʪʚʦʨʶʶʪʴʩʷ  ʉ3 ʽ ʉ5 ʢʦʥʚʝʨʪʘʟʠ. ʉ3 ʢʦʥʚʝʨʪʘʟʘ ʢʘʪʘʣʽʟʫʻ 

ʘʢʪʠʚʘʮʽʶ ʉ3 ʢʦʤʧʦʥʝʥʪʘ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʡʦʛʦ  ʫ C3b, ʷʢʠʡ ʧʦʪʽʤ, ʜʘʻ 

ʧʦʯʘʪʦʢ ʘʣʦʪʠʧʘʤ ʬʘʢʪʦʨʘ ɺ.  

ʇʨʦʧʝʨʜʠʥ ʈ ʻ ʪʝʪʨʘʤʝʨʥʠʤ ʙʽʣʢʦʤ ʟ ʄʄ 22000. ɺʽʥ ʘʢʪʠʚʫʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʪʘʢʪʫ ʟ C3bɺb, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʤʽʥʶʻ ʢʦʥʬʦʨʤʘʮʽʡʥʫ 

ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʠ ʧʨʦʧʝʨʜʠʥʫ. ɸʢʪʠʚʦʚʘʥʠʡ ʧʨʦʧʝʨʜʠʥ ʟʚô̫ ʟʫʻʪʴʩʷ ʟ C3b ʽ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʰʣʷʭʫ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʘ, 

ʩʪʘʙʽʣʽʟʫʶʯʠ ʽʩʥʫʶʯʫ ʢʦʥʚʝʨʪʘʟʫ.  ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʣʝʣʽ ʧʨʦʧʝʨʜʽʥʫ ʚ ʩʚʽʪʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʦʢʨʝʤʽ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʘʩʦʮʽʘʮʽʡʥʦʛʦ ʟ-ʚô̫ ʟʢʫ 

ʜʝʬʽʮʠʪʫ ʧʨʦʧʝʨʜʠʥʘ ʟ ʨʝʮʠʜʠʚʫʶʯʠʤʠ ʽʥʬʝʢʮʽʷʤʠ. 

ʌʘʢʪʦʨ D- ʷʚʣʷʻ ʩʦʙʦʶ ʩʝʨʠ ʥʦʚʫ ʧʨʛʪʝʾʥʢʽʥʘʟʫ ʪʨʠʧʩʠʥʦʚʦʛʦ ʪʠʧʫ, ʷʢʘ 

ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ ʟʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ. ʄʘʻ 

ʄʄ 25000. ɺ ʢʨʦʚʦʪʦʮʽ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʬʝʨʤʝʥʪʘʪʠʚʥʦ 

ʘʢʪʠʚʥʽʡ ʬʦʨʤʽ. ʌʘʢʪʦʨ D ʤʘʻ ʚʠʩʦʢʫ ʛʦʤʦʣʦʛʽʶ ʟ ʪʨʠʧʩʠʥʦʤ, ʘʣʝ ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʠʩʦʢʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ. ʈʘʟʦʤ ʟ ʬʘʢʪʦʨʦʤ ɺ ʟʘ ʧʨʠʩʫʪʥʽʩʪʶ 

ʤʘʛʥʽʶ ʧʝʨʝʪʚʦʨʶʻ S-C3b ʚ ʉ3 ʢʦʥʚʝʨʪʘʟʫ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʝ ʨʦʟʯʝʧʣʝʥʥʷ ʬʘʢʪʦʨʫ ɺ. ɸʣʦʪʠʧʦʚʽ ʚʘʨʽʘʥʪʠ ʬʘʢʪʦʨʫ D 

ʥʝʚʽʜʦʤʽ. 
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ɯʥʛʽʙʽʪʦʨ ʉ1 ï ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ 

ʚ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ ʽ ʚ ʧʨʦʮʝʩʘʭ ʢʦʘʛʫʣʷʮʽʾ. ɺʽʥ ʻ ʽʥʛʽʙʽʪʦʨʦʤ ʩʝʨʠ ʥʦʚʠʭ 

ʧʨʦʪʝʽʥʘʟ ʽ ʧʨʠʛʥʽʯʫʻ ʜʽʶ C1r  ʽ C1s, ʢʘʣʽʢʨʝʾʥʘ, ʬʘʢʪʦʨʘ ʍʽʘ ʧʣʘʟʤʽʥʘ ʽ 

ʬʘʢʪʦʨʘ ʍʘʛʝʤʘʥʘ. ɸʣʦʪʠʧʠ ʜʘʥʦʛʦ ʙʽʣʢʘ ʥʝʚʽʜʦʤʽ. 

ʌʘʢʪʦʨ J ï ʻ ʩʝʨʠ ʥʦʚʦʶ ʧʨʦʪʝʾʥʢʽʥʘʟʦʶ, ʷʢʘ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʉ4 ʨʦʟʱʝʧʣʶʻ 

Ŭ-ʣʘʥʮʶʛ C3b ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʪʨʠ ʬʨʘʛʤʝʥʪʠ. ɿʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʬʘʢʪʦʨ J  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʣʘʥʮʶʛʽʚ ʟ ʄʄ 50000 ʽ 38000  ʚʽʜʧʦʚʽʜʥʦ. ɺʽʥ 

ʪʘʢʦʞ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʬʫʥʢʮʽʾ ʢʦʬ ʘʢʪʦʨʘ C4bp ʧʨʠ ʨʦʟʱʝʧʣʝʥʥʽ C4b. 

ɼʝʬʽʮʠʪ ʬʘʢʪʦʨʘ J ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʨʝʮʠʜʠʚʫʶʯʠʤʠ ʽʥʬʝʢʮʽʷʤʠ. 

ʌʘʢʪʦʨ ʅ  - ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ 1-ʡ ʭʨʦʤʦʩʦʤʽ. , ʚʽʜʦʤʠʡ ʷʢ ʩʪʠʤʫʣʷʪʦʨ ʜʽʾ 

ʬʘʢʪʦʨʘ J ʥʘ C3b ʢʦʤʧʦʥʝʥʪ. ʂʨʽʤ ʪʦʛʦ ʚʽʥ ʚʚʘʞʘʻʪʴʩʷ ʢʦʥʢʫʨʝʥʪʦʤ ʬʘʢʪʦʨʘ 

ʚ  ʟʚô̫ ʟʫʚʘʥʥʷ ʩʘʤʝ ʮʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. ʌʘʢʪʦʨ ʅ ʻ ʢʦʬ ʘʢʪʦʨʦʤ ʬʘʢʪʦʨʘ 1, ʱʦ 

ʨʦʟʢʣʘʜʘʻ C4b  ̔ C3b. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ ʚʞʝ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʝʨʠʪʨʦʮʠʪʘʤʠ  ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʬʘʢʪʦʨʦʤ 1.  

C4bʨ ï ʷʚʣʷʻ ʩʦʙʦʶ ʙʘʛʘʪʦʣʘʥʮʶʛʦʚʠʡ ʛʣʽʢʦʧʨʦʪʝʾʥ, ʷʢʠʡ ʤʘʻ ʥʝ ʤʝʥʴʰ 7 

ʣʘʥʮʶʛʽʚ.  

 ɺʽʥ ʟʚô̫ ʟʫʻ C4b ʽ  ʪʠʤ ʩʘʤʠʤ ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ ʟʘ ʫʪʚʦʨʝʥʥʷʤ ʉ3 

ʢʦʥʚʝʨʪʘʟʠ ʢʣʘʩʠʯʥʦʛʦ ʰʣʷʭʫ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ C4bʨ 

ʢʦʥʢʫʨʫʻ ʟ ʉ2ʘ ʟʘ ʩʘʡʪ ʟʚô̫ ʟʫʚʘʥʥʷ C4b ʟ ʬʘʢʪʦʨʦʤ J. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʘʣʦʪʠʧʽʚ 

ʜʘʥʦʛʦ ʙʽʣʢʘ. 

 

                                     ʈʝʮʝʧʪʦʨʠ ʢʦʤʧʣʝʤʝʥʪʫ 

ʈʝʮʝʧʪʦʨʠ ʢʦʤʧʣʝʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʨʽʟʥʠʭ  ʪʠʧʽʚ ʢʣʽʪʠʥ  ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʦʶ ʻ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʽ ʟʜʘʪʥʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʢʦʤʧʣʝʤʝʥʪʫ  ʘʙʦ ʾʭ ʬʨʘʛʤʝʥʪʘʤʠ, ʚʠʢʦʥʫʶʯʠ ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ ʷʢ 

ʜʣʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘʢ ʽ ʜʣʷ ʢʣʽʪʠʥ. ʅʘʩʢʽʣʴʢʠ ʚʘʞʣʠʚʦʶ ʻ ʬʫʥʢʮʽʷ 

ʨʝʛʫʣʷʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ? ɺʽʜʦʤʦ, ʱʦ ʢʦʤʧʣʝʤʝʥʪ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʢʘʥʘʣʽʚ ʫ ʢʣʽʪʠʥʥʽʡ ʤʝʤʙʨʘʥʽ, ʽʥʜʫʢʮʽʾ ʬʘʛʦʮʠʪʦʟʫ ʽ ʜʝʛʨʘʥʫʣʷʮʽʾ 
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ʤʘʩʪʦʮʠʪʽʚ ʥʘ ʪʣʽ ʚʠʜʽʣʝʥʥʷ ʘʢʪʠʚʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʢʣʘʜʘʻ 

ʧʝʚʥʫ ʟʘʛʨʦʟʫ  ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʟ ʙʦʢʫ ʤʦʞʣʠʚʦʩʪʽ ʫʨʘʞʝʥʥʷ ʚʣʘʩʥʠʭ ʢʣʽʪʠʥ ʽ 

ʪʢʘʥʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ  ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʨʽʟʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʡʦʛʦ ʘʢʪʠʚʥʦʩʪʽ. ʈʝʛʫʣʶʶʯʽ ʤʝʭʘʥʽʟʤʠ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʽ, ʱʦ ʟʚô̫ ʟʘʥʽ ʟ ʢʣʽʪʠʥʥʠʤʠ ʤʝʤʙʨʘʥʘʤʠ ʽ ʥʘ ʪʽ, ʱʦ ʜʽʶʪʴ ʫ 

ʪʢʘʥʠʥʥʠʭ ʨʽʜʠʥʘʭ, ʟʦʢʨʝʤʘ ʫ ʣʽʤʬʽ. ʈʝʛʫʣʶʶʯʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʮʝʧʪʦʨʘʤʠ ʢʦʤʧʣʝʤʝʥʪʫ. 

ʊʘʙʣʠʮʷ ï 7.5.3____  ʂʣʽʪʠʥʥʽ ʨʝʮʝʧʪʦʨʠ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ  ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ 

ʜʝʷʢʽ ʤʝʤʙʨʘʥʥʽ ʙʽʣʢʠ, ʷʢʽ  ʟʚôʷʟʫʶʪʴ ʢʦʤʧʣʝʤʝʥʪ. 

 

 

ʈʝʮʝʧʪʦʨ ʄʦʣ. ʄʘʩʘ ʃʽʛʘʥʜ ʊʠʧ ʢʣʽʪʠʥ 

C1q  C1q ʊʨʦʤʙʦʮʠʪʠ, ɺ-ʃʌ, 

ʬʽʙʨʦʙʣʘʩʪʠ, ʥʫʣʴ-ʢʣʽʪʠʥʠ, 

ʧʣʽʤʦʨʬʥʦʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʣʽʤʬʦʮʠʪʠ 

ʉ3ʘ  ʉ3ʘ 

ʉ4ʘ 

ʊʫʯʥʽ ʢʣʽʪʠʥʠ, ʤʘʢʨʦʬʘʛʠ, ɽ-

ʣʽʤʬʦʮʠʪʠ (ʇʄʃ) 

ʉʂ1 205 000- 

250 000 

ʉ3b 

iC3b 

C4b 

ɽʨʠʪʨʦʮʠʪʠ, ʇʄʃ, ʤʦʥʦʮʠʪʠ, 

ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʥʽ 

ʢʣʽʪʠʥʠ, ʢʣʽʪʠʥʠ ʃʘʥʛʝʨʛʘʥʩʘ, 

ʃʽʤʬʦʮʠʪʠ 

ʉk2 145 000 iʉ3b 

C3dg 

C3d 

ʅʝʡʪʨʦʬʽʣʠ, ʤʦʥʦʮʠʪʠ, 

ʤʘʢʨʦʬʘʛʠ, NK-ʢʣʽʪʠʥʠ 

Ck3 270 000 iC3b 

 

ʊʨʦʤʙʦʮʠʪʠ, NK-ʢʣʽʪʠʥʠ, 

ʤʦʥʦʮʠʪʠ, ʚʝʣʠʢʽ ʛʨʘʥʫʣʷʨʥʽ 

ʣʽʤʬʦʮʠʪʠ 

ʉ3ʝ  ʉ3ʝ ɹʽʣʴʰʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, 

ʅ 150 000 ʅ ɺ-ʣʽʤʬʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ, 

ʤʘʢʨʦʬʘʛʠ, ʛʨʘʥʫʣʦʮʠʪʠ 

ʉ5ʘ  ʉ5ʘ ʄʘʩʪʦʮʠʪʠ, ʥʝʡʪʨʦʬʽʣʠ, 

ʤʦʥʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ 

gp45-70 

 

 

45 000-70 000  ʊʨʦʤʙʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ, ɺ-

ʣʽʤʬʦʮʠʪʠ, ʊ-ʣʽʤʬʦʮʠʪʠ 
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CR1 (CD35) ʨʝʮʝʧʪʦʨ, ʷʢʠʡ ʱʝ ʥʘʟʠʚʘʶʪʴ ʉ3bR ʨʝʮʝʧʪʦʨʦʤ, ʥʘʷʚʥʽʡ ʚ ʨʽʟʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʙʘʛʘʪʴʦʭ ʢʣʽʪʠʥʘʭ. ʅʘʧʨʠʢʣʘʜ ʥʘ ʦʜʥʦʤʫ ʝʨʠʪʨʦʮʠʪʽ 

ʚʤʽʱʝʻʪʴʩʷ 500-600, ʥʘ ʥʝʡʪʨʦʬʽʣʽ ï 5 ï 40 ʪʠʩʷʯ, ʥʘ ʣʽʤʬʦʮʠʪʽ ï 3-40000. 

ʂʽʣʴʢʽʩʪʴ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʨʦʩʪʘʻ ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥʠ. ɸʢʪʠʚʫʶʯʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʭʝʤʦʪʘʢʩʠʯʥʽ ʬʘʢʪʦʨʠ, ʪʘʢ ʽ ʟʚô̫ ʟʫʚʘʥʥʷ FcR 

ʨʝʮʝʧʪʦʨʘʤʠ ʥʝʡʪʨʦʬʽʣʘ ʘʥʪʠʪʽʣ IgG, ʱʦ ʦʪʦʯʫʶʪʴ ʜʘʥʫ ʤʦʣʝʢʫʣʫ. ɸʢʪʠʚʘʮʽʷ 

ʩʧʨʠʯʠʥʷʻ ʥʝ ʣʠʰʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ CR1  ʽ CR3, ʘʣʝ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʟ 

ʨʝʮʝʧʪʦʨʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʣʠʰʝ ʜʦ ʟʚô̫ ʟʫʚʘʥʥʷ  ʦʪʦʯʝʥʠʭ ʢʦʤʧʣʝʤʝʥʪʦʤ 

ʤʦʣʝʢʫʣ ʚ ʨʝʮʝʧʪʦʨʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʘʛʦʮʠʪʦʟ. 

ʌʘʛʦʮʠʪʦʟ ʯʝʨʝʟ CR1 ʩʪʠʤʫʣʶʻʪʴʩʷ ʪʘʢʦʞ ʬʽʙʨʦʥʝʢʪʠʥʦʤ  ʽ ʣʘʤʽʥʽʥʦʤ.  

CR1, ʷʢ ʽ CR2 ʽ CR3 ʪʘʢʦʞ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʘʭʦʧʣʝʥʥʽ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʘʥʪʠʛʝʥʽʚ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʘʭ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘ ʦʜʥʦʤʫ ʝʨʠʪʨʦʮʠʪʽ CR1-ʨʝʮʝʧʪʦʨʽʚ 

ʥʝʙʘʛʘʪʦ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʩʘʤʠʭ ʝʨʠʪʨʦʮʠʪʽʚ, ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ  85-90% 

ʚʩʽʭ CR1 ʥʘʷʚʥʠʭ ʫ ʢʨʦʚʽ. ʈʝʮʝʧʪʦʨʠ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ ʚʠʢʦʥʫʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ  ʚʠʜʘʣʝʥʥʷ ʟ ʢʨʦʚʦʦʙʽʛʫ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʢʦʤʧʣʝʤʝʥʪ, ʷʢʽ ʤʦʛʣʠ ʙʠ ʚʽʜʢʣʘʜʘʪʠʩʴ ʫ ʥʠʨʢʘʭ ʽ ʩʧʨʠʯʠʥʷʪʠ ʾʭ 

ʫ ʢhʦʜʞʝʥʥʷ.  ʇʨʠʣʷʛʘʥʥʷ ʦʪʦʯʝʥʠʭ ʢʦʤʧʣʝʤʝʥʪʦʤ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʙʦ 

ʙʘʢʪʝʨʽʡ ʜʦ ʝʨʠʪʨʦʮʠʪʽʚ ʤʘʻ ʥʘʟʚʫ ʽʤʫʥʥʦʾ ʘʜʛʝʨʝʥʮʽʾ. 

CR1 ʻ ʨʝʮʝʧʪʦʨʦʤ ʜʦ ʉ3b ʢʦʤʧʦʥʝʥʪʘ, ʘʙʦ ʉ4b, ʟʙʽʣʴʰʫʻ 

ʰʚʠʜʢʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʉ3-ʢʦʥʚʝʨʪʘʟ ʢʣʘʩʠʯʥʦʛʦ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʰʣʷʭʽʚ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʽʥʛʽʙʫʻ ʘʢʪʠʚʘʮʽʶ ʢʦʤʧʣʝʤʝʥʪʫ ʚ ʮʽʣʦʤʫ.  CR1 

ʨʝʮʝʧʪʦʨ ʤʘʻ ʄʄ ʚʽʜ 160000 ʜʦ 290000. ʆʧʠʩʘʥʦ ʯʦʪʠʨʠ ʘʣʦʪʠʧʠ CR1-

ʨʝʮʝʧʪʦʨʘ. 

CR2-ʨʝʮʝʧʪʦʨ- ʻ ʛʣʽʢʦʧʨʦʪʝʾʥʦʤ, ʷʢʠʡ ʝʢʩ ʧʨʝʩʫʻʪʴʩʷ ʥʘ ɺ-ʢʣʽʪʠʥʘʭ ʽ 

ʩʪʠʤʫʣʶʻ ʾʭ ʧʨʦʣʽʬʝʨʘʮʽʶ. CR2-ʨʝʮʝʧʪʦʨ ʟʜʘʪʥʠʡ ʟʚô̫ ʟʫʚʘʪʠ C3dg, C3d ʽ 

ʚʳʨʫʩ ɽʧʰʪʝʡʥʘ-ɹʘʨʨʘ. ʇʨʠ ʟʘʭʚʦʨʶʚʘʥʥʽ ʥʘ ʩʠʩʪʝʤʥʫ ʯʝʨʚʦʥʫ ʚʦʚʯʘʥʢʫ ʤʘʻ 

ʤʽʩʮʝ ʟʥʠʞʝʥʠʡ ʚʤʽʩʪ ʜʘʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʥʘ ɺ-ʣʽʤʬʦʮʠʪʘʭ  ʇʝʨʢʚʘʞʥʦ 

ʥʘʷʚʥʠʡ ʥʘ ɺ-ʣʽʤʬʦʮʠʪʘʭ, ʜʝʥʜʨʠʜʥʠʭ ʢʣʽʪʠʥʘʭ ʽ ʢʣʽʪʠʥʘʭ ʦʙʦʣʦʥʢʠ ʛʦʨʣʘ. 
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ɺʽʥ ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʯʝʨʝʟ ʤʦʣʝʢʫʣʠ CD19, CD81 (TAPA-

1),   ʟ ʷʢʠʤ ʟʚô̫ ʟʫʻʪʴʩʷ ʫ ʢʣʽʪʠʥʥʽʡ ʤʝʤʙʨʘʥʽ. ɺʽʜʦʤʦ, ʱʦ ʜʝʷʢʽ ʘʥʪʠʛʝʥʠ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʣʝʤʝʥʪʫ, ʱʦ ʨʦʟʧʽʟʥʘʶʪʴ CR2-ʨʝʮʝʧʪʦʨ, 

ʩʪʘʶʪʴ ʚ 10000 ʨʘʟʽʚ ʽʤʫʥʦʛʝʥʥʽʰʠʤʠ. CR2 ʻ ʨʝʮʝʧʪʦʨʦʤ ʜʣʷ ʚʽʨʫʩʽʚ 

ɽʧʰʪʝʡʥʘ ɹʘʨʨʘ, ʱʦ ʩʧʨʠʷʻ ʫʨʘʞʝʥʥʶ ʮʠʭ ʢʣʽʪʠʥ. 

CR3 ï ʨʝʮʝʧʪʦʨ (CD11b/ CD18b) ʻ ʤʝʤʙʨʘʥʥʠʤ ʛʣʽʢʦʧʨʦʪʝʾʥʦʤ ʟ 

ʄʄ 270000. ʎʝʡ ʨʝʮʝʧʪʦʨ ʩʧʝʮʠʬʽʯʥʦ ʟʚô̫ ʟʫʻ ʉ3b ʢʦʤʧʦʥʝʥʪ, ʧʨʠʡʤʘʻ 

ʫʯʘʩʪʴ ʫ IgG-ʟʘʣʝʞʥʦʤʫ ʬʘʛʦʮʠʪʦʟʽ ʙʘʢʪʝʨʽʡ. ʆʢʨʽʤ ʚ ʫʯʘʩʪʽ ʫ ʬʘʛʦʮʠʪʦʟʽ 

ʩʦʣʝʢʫʣ ʘʙʦ ʢʣʽʪʠʥ, ʷʢʽ ʟʚô̫ ʟʫʁʪʴ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ, ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚô̫ ʟʫʚʘʪʠ ʜʝʷʢʽ ʙʘʢʪʝʨʽʾ. ɼʘʥʠʡ ʨʝʮʝʧʪʦʨ ʟʚô̫ ʟʫʻʪʴʩʷ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ RGD (Arg ï Gly-Asp) ʚ ʽC3b, ʘ ʪʘʢʦʞ ʚ ʜʝʷʢʠʭ ʽʥʰʠʭ ʙʽʣʢʘʭ, 

ʥʘʧʨʠʢʣʘʜ ʫ ʬʽʙʨʠʥʦʛʝʥʽ ʽ ʬʽʙʨʠʥʽ ʽ ʚ ʜʝʷʢʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʤʦʣʝʢʫʣʘʭ     

(ICAM -1), ʱʦ ʧʨʠʩʫʪʥʽ ʥʘ ʢʣʽʪʠʥʘʭ ʝʧʽʪʝʣʽʶ. CR3  ʧʨʠʩʫʪʥʽʡ ʪʘʢʦʞ ʥʘ ʂ-

ʣʽʪʠʥʘʭ, ʜʝ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʣʝʛʰʫʻ ʘʥʪʠʪʽʣʦ ʟʘʣʝʞʥʫ ʢʣʽʪʠʥʫ 

ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. 

ʉ1qR ï ʨʝʮʝʧʪʦʨ ʝʢʩʧʨʝʩʫʻʪʴʩʷ  ʥʘ ʧʦʣʽʤʦʨʬʥʦ-ʷʜʝʨʥʠʭ ʣʽʤʬʦʮʠʪʘʭ, 

0- ʢʣʽʪʠʥʘʭ, ʤʦʥʦʮʠʪʘʭ ʽ ʪʨʦʤʙʦʮʠʪʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʬʽʙʨʦʙʣʘʩʪʘʭ. ʏʝʨʝʟ ʉ1q ï 

ʨʝʮʝʧʪʦʨ  ʢʣʽʪʠʥʠ ʧʨʦʷʚʣʷʶʪʴ ʘʪʠʪʽʣʦʟʘʣʝʞʥʫ ʽ  ʘʥʪʠʪʽʣʦʥʝʟʘʣʝʞʥʫ ʢʣʽʪʠʥʥʫ 

ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. ɼʘʥʠʡ ʨʝʮʝʧʪʦʨ ʟʚô̫ ʟʫʻ ʪʘʢʦʞ ʢʦʣʝʢʪʠʚʠ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʬʘʛʦʮʠʪʦʟʽ. 

ʉ3ʘ ï ʨʝʮʝʧʪʦʨ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʊ-ʣʽʤʬʦʮʠʪʘʭ, ʪʫʯʥʠʭ ʢʣʽʪʠʥʘʭ ʽ 

ʤʘʢʨʦʬʘʛʘʭ. ʇʨʠʻʜʥʘʥʥʷ ʉ3ʘ ʽ ʉ4ʘ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ 

ʽʥʪʠʝʨʣʝʡʢʽʥʮ-1 ʽ ʚʘʟʦʘʢʪʠʚʥʠʭ ʘʤʽʥʽʚ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, ʯʝʨʝʟ ʱʦ 

ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ. 

ʉ3ʝ ï ʨʝʮʝʧʪʦʨ ʝʢʩʧʨʝʩʫʻʪʴʩʷ  ʥʘ ʧʦʣʽʤʦʨʬʥʦ-ʷʜʝʨʥʠʭ ʣʽʤʬʦʮʠʪʘʭ ʽ 

ʻ ʩʧʝʮʠʬʽʯʥʠʤ ʜʦ ʉ3ʝ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʫ. ʉʘʘʤʝ ʯʝʨʝʟ ʥʴʦʛʦ ʢʽʩʪʢʦʚʦ-

ʤʦʟʢʦʚʽ ʣʝʡʢʦʮʠʪʠʥʘʢʦʧʠʯʫʶʪʴ ʽ ʩʝʢʨʝʪʫʶʪʴ ʣʽʟʦʩʦʤʘʣʴʥʽ ʛʨʘʥʫʣʠ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʬʝʨʤʝʥʪʠ.    
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 ʅ ï ʨʝʮʝʧʪʦʨ  ʝʢʩʧʨʝʩʫʻʪʴʩʷ  ʥʘ ʧʦʣʽʤʦʨʬʥʦ-ʷʜʝʨʥʠʭ ʣʽʤʬʦʮʠʪʘʭ, 

ɺ-ʣʽʤʬʦʮʠʪʘʭ ʽ  ʤʦʥʦʮʠʪʘʭ. ʇʨʠʻʜʥʘʥʥʷ ʜʦ ʨʝʮʝʧʪʦʨʘ ʬʘʢʪʦʨʘ ʅ  ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʠʜʳʣʝʥʥʷ ʬʘʢʪʦʨʘ J , ʩʠʥʪʝʟʫ ɼʅʂ ʽ ʙʣʘʩʪʦʫʪʚʦʨʝʥʥʶ. 

ʉ5ʘ ï ʨʝʮʝʧʪʦʨ ʻ ʩʪʠʤʫʣʷʪʦʨʦʤ ʘʥʪʠʪʽʣʦ ʫʪʚʦʨʝʥʥʷ ʚ ʩʠʩʪʝʤʽ in vitro, 

ʘ ʪʘʢʦʞ ʬʘʢʪʦʨʽʚ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ, ʟʦʢʨʝʤʘ ʣʝʡʢʦʪʨʠʻʥʽʚ. ɼʘʥʠʡ ʨʝʮʝʧʪʦʨ 

ʤʽʩʪʠʪʴʩʷ ʚ ʤʦʥʦʮʠʪʘʭ ʽ ʧʦʣʽʤʦʨʬʥʦ-ʷʜʝʨʥʠʭ ʣʝʡʢʦʮʠʪʘʭ. 

ɸʨ 45-70 ʨʝʮʝʧʪʦʨ ï ʷʚʣʷʻ ʩʦʙʦʶ ʙʽʣʦʢ, ʷʢʠʡ ʤʘʻ   ʄʄ 15000-70000.  

ɯʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʥʘ ʤʦʥʦʮʠʪʘʭ, ʊ-, ɺ-ʣʽʤʬʦʮʠʪʘʭ, ʪʨʦʤʙʦʮʠʪʘʭ. ɺʽʥ ʻ 

ʢʦʬʘʢʪʦʨʦʤ ʬʘʢʪʦʨʘ J ʚ ʫʤʦʚʘʭ ʜʝʛʨʘʜʘʮʽʾ ʉ3b  ʽ ʉ4b. 

 

ʪʘʙʣ.7.5.4. ɸʣʦʪʠʧʠ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ ʘʩʦʮʽʘʮʽʾ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

 

ʂʦʤʧʣʝʤʝʥʪ ɸʣʝʣʴ ɸʩʦʮʽʘʮʽʷ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʉ2 ɺ,ʉ 

ɺ 

ɼʝʬʽʮʠʪ 21-ʛʽʜʨʦʢʩʠʣʘʟʠ 

ɯʥʩʫʣʽʥʟʘʣʝʞʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʉ4 ɸ4, ɺ2 

AQ0, B3 

ɸ2, ɺ2 

ɺ2, 9 

AQ0 

AQ0, ɺQ0 

ɺQ0 

F1 

 

ɼʝʬʽʮʠʪ ʉ2, ʤʥʦʞʠʥʥʠʡ ʩʢʣʝʨʦʟ 

ɼʝʬʽʮʠʪ 21-ʛʽʜʨʦʢʩʠʣʘʟʠ 

ɺʽʜʢʣʘʜʝʥʠʡ ʜʝʬʽʮʠʪ 21-ʛʽʜʨʦʢʩʠʣʘʟʠ 

ʈʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ , ɻʅ, ʜʽʘʙʝʪ 

ʉʏɺ 

ʇʉʇɽ 

ʉʢʣʝʨʦʜʝʨʤʘ 

ʃʝʧʨʦʤʘʪʦʟʥʘ ʣʝʧʨʘ (Ăʤʦʥʛʦʣʦʾʜʥʘ ʧʦʧʫʣʷʮʽʷò) 

ʉ3 F 

F 

F 

F 

F 

f 

ʈʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ 

ɸʪʝʨʦʩʢʣʝʨʦʟ 

ʄʇɻʅ (ʪʠʧ ɯɯ), ʧʘʨʮʽʘʣʴʥʘ ʣʽʧʦʜʠʩʪʨʦʬʽʷ 

ʉʏɺ 

ʂʽʩʪʦʟʥʠʡ ʬʽʙʨʦʟ 

ɸʨʪʨʠʪ ʽ ɻʅ 

ʌʘʢʪʦʨ ɺ F 

F 

FS 

S 

F1 

F1 

F 0,55 

ɼʠʪʷʯʠʡ ʽʜʠʦʧʘʪʠʯʥʠʡ ʥʝʬʨʦʪʠʯʥʠʡ ʩʠʥʜʨʦʤ 

ɿʘʧʘʣʝʥʥʷ ʦʯʥʦʛʦ ʥʝʨʚʘ 

ʉʪʝʘʪʦʨʝʷ 

ɸʥʢʽʣʦʟʫʶʯʠʡ ʩʧʦʥʜʠʣʽʪ 

ʄʝʤʙʨʘʥʦʟʥʠʡ ɻʅ 

ɯʥʩʫʣʽʥʟʘʣʝʞʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ɼʠʩʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʬʘʢʪʦʨ ɺ 
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ʌʽʟʽʦʣʦʛʽʯʥʘ ʬʫʥʢʮʽʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ. 

 

 ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʠʩʪʝʤ ʽʤʫʥʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ ʻ ʥʝʚʽʜô̒ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʥʘʣʝʞʠʪʴ ʜʦ ʬʘʢʪʦʨʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, 

ʦʩʢʽʣʴʢʠ ʬʘʢʪʦʨʠ ʢʦʤʧʣʝʤʝʥʪʫ ʥʝ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʘʥʪʠʛʝʥʽʚ, ʘ ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʟʘ ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ ʘʢʪʠʚʫʻʪʴʩʷ 

ʘʥʪʠʪʽʣʘʤʠ. ʉʘʤʘ ʥʘʟʚʘ ʩʠʩʪʝʤʠ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʧʦʚʥʝʥʥʷ ʨʦʣʽ 

ʘʥʪʠʪʽʣ. 

ɺʠʱʝ ʤʠ ʚʞʝ ʨʦʟʛʣʷʜʘʣʠ, ʱʦ ʚ ʤʝʞʘʭ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽʩʥʫʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʽ ʥʝʩʧʝʮʠʬʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʅʝʩʧʝʮʠʬʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʥʘʟʠʚʘʶʪʴ ʧʨʠʨʦʜʞʝʥʠʤʠ (innate).  

ʌʽʣʦʛʝʥʝʪʠʯʥʦ ʚʦʥʠ ʨʦʟʚʠʥʫʣʠʩʷ ʨʘʥʽʰʝ, ʯʦʤʫ ʽ ʻ ʤʝʥʴʰ ʜʦʩʢʦʥʘʣʠʤʠ, ʘʣʝ 

ʜʽʶʪʴ ʟʥʘʯʥʦ ʰʚʠʜʯʝ  ʤʝʭʘʥʠʟʤʽʚ ʥʘʙʫʪʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʪʦʙʪʦ ʩʪʚʦʨʶʶʪʴ 

ʧʝʨʰʫ ʣʽʥʽʶ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʦʙʦʨʦʥʠ ʦʨʛʘʥʽʟʤʫ. ɺ ʮʠʭ ʤʝʭʘʥʽʟʤʘʭ  ʦʢʨʽʤ 

ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʬʘʛʦʮʠʪʠ (ʷʢ ʤʘʢʨʦʬʘʛʠʪ ʪʘʢ ʽ 

ʛʨʘʥʫʣʦʮʠʪʠ), ʣʽʟʦʮʠʤ, ʽʥʪʝʨʬʝʨʦʥʠ, ʘ ʪʘʢʦʞ ʢʣʽʪʠʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʦʷʚʣʷʪʠ 

ʩʧʦʥʪʘʥʥʫ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. 

ʉʧʝʮʠʬʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʬʽʣʦʛʝʥʝʪʠʯʥʦ ʻ ʤʦʣʦʜʰʠʤʠ.  ɿʘ ʮʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʧʦʚʥʠʡ ʨʦʟʚʠʪʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚʠʤʘʛʘʻ ʧʝʚʥʦʛʦ ʯʘʩʫ, 

ʘʣʝ ʚʦʥʠ ʻ ʚʠʩʦʢʦʩʝʣʝʢʪʠʚʥʠʤʠ ʽ ʨʝʘʛʫʶʪʴ ʟ ʘʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʜʦ 

ʚʠʟʥʘʯʝʥʦʛʦ  ʚʽʜʤʽʥʥʦʛʦ ʟʘ ʩʧʝʮʠʬʽʯʽʩʪʶ ʘʛʝʥʪʘ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ 

ʘʥʪʠʪʽʣʘ, ʩʠʥʪʝʟʦʚʘʥʽ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, ʪʘ ʊ-ʣʽʤʬʦʮʠʪʠ ʟ ʨʝʮʝʧʪʦʨʘʤʠ, ʷʢʽ 

ʟʚô̫ʟʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʘʥʪʠʛʝʥ. ʇʨʠ ʧʨʦʣʦʥʛʦʚʘʥʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʘʥʪʠʛʝʥʦʤ 

ʨʦʟʚʠʥʶʻʪʴʩʷ ʙʫʨʭʣʠʚʘ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʘ ʚʪʦʨʠʥʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ, 
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ʦʩʢʽʣʴʢʠ ʥʘʰ ʦʨʛʘʥʽʟʤ ʚʞʝ ʟʘʧʘʤô̫ ʪʘʚ ʧʝʨʰʠʡ ʢʦʥʪʘʢʪ ʟ ʜʘʥʠʤ ʘʥʪʠʛʝʥʦʤ. 

ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʽʩʥʫʻ ʪʽʩʥʘ ʢʦʦʧʝʨʘʮʽʷ ʥʘ ʨʽʚʥʽ ʚʟʘʻʤʦʜʦʧʦʚʥʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʽ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʤʝʭʘʥʠʟʤʽʚ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ. 

ʊʦʙʪʦ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʽʥʪʝʛʨʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʻ ʪʽʩʥʠʡ 

ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʩʧʝʮʠʬʽʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʽʤʫʥʽʪʝʪʫ ʪʘ 

ʧʨʠʨʦʜʞʝʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘʭʠʩʪʫ. 

ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʝʚʥʽ ʝʬʝʢʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʉʫʤʽʩʥʦ ʟ ʨʝʛʫʣʶʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʽʥ ʦʭʦʧʣʶʻ ʛʨʫʧʫ 

ʙʣʠʟʴʢʦ 30 ʙʽʣʢʽʚ ʩʠʨʦʚʘʪʢʠ ʽ ʪʢʘʥʠʥʥʠʭ ʨʽʜʠʥ. ɹʽʣʴʰʽʩʪʴ ʙʽʣʢʽʚ ʘʢʪʠʚʫʻʪʴʩʷ 

ʫ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚ ʣʘʥʮʶʛʦʚʽʡ ʨʝʘʢʮʽʾ ʢʦʤʧʣʝʢʩʘʤʠ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦʽ 

ʾʭ ʝʬʝʢʪ ʧʝʨʝʚʘʞʥʦ ʩʪʦʩʫʻʪʴʩʷ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ. ʄʠ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʣʠ 

ʚʠʜʠ ʪʘʢʦʛʦ ʝʬʝʢʪʫ ʽ ʥʘʚʝʜʝʥʽ  ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʤʝʥʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʚ ʧʘʪʦʛʝʥʝʟʽ 

ʭʚʦʨʦʙʠ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʣʦʢʘʣʽʟʘʮʽʾ ʽ ʝʣʽʤʽʥʘʮʽʾ 

ʘʥʪʠʛʝʥʫ. ʇʨʠ ʮʴʦʤʫ ʥʘʢʦʧʠʯʝʥʥʷ ʤʽʣʢʦʜʠʩʧʝʨʩʥʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ 

ʙʘʟʘʣʴʥʠʭ ʤʝʤʙʨʘʥʘʭ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ  

ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʢʣʘʜʝʥʥʷ 

ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʤʝʤʙʨʘʥʘʭ ʽ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ.  ʉʠʩʪʝʤʘ 

ʢʦʤʧʣʝʤʝʥʪʫ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʷʢ ʟ ʧʦʟʠʮʽʡ 

ʬʫʥʢʮʽʾ  ʚʨʦʜʞʝʥʦʾ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʫʯʘʩʪʽ ʫ ʚʪʦʨʠʥʥʽʡ  

ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ.  ɯʩʥʫʶʪʴ ʽʥʰʽ ʬʫʥʢʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ,  ʧʦʣʷʛʘʶʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʚʽʣʴʥʝʥʥʽ ʟ ʤʘʩʪʦʮʠʪʽʚ ʽ ʙʘʟʦʬʽʣʽʚ ʧʨʝʬʦʨʤʦʚʘʥʠʭ ʤʝʜʽʘʪʦʨʽʚ 

ʘʥʘʬʽʣʘʢʩʽʾ. ɺʦʥʠ ʪʘʢʦʞ ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʤʝʪʘʙʦʣʽʪʽʚ ʘʨʘʭʽʜʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ.  ʅʘʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʢʣʘʩʠʯʥʦʛʦ ʰʣʷʭʫ 

ʢʣʤʧʣʝʤʝʥʪʘ  ʟʘ ʨʘʭʫʥʦʢ ʤʘʥʦʟʦʟʚô̫ ʟʫʶʯʦʛʦ ʙʽʣʢʘ ʻ ʥʝʚʽʜôʤʥʦʶ ʫʤʦʚʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʤʤʫʥʦʾ ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʦʩʪʘʥʥʴʦʛʦ 

ʤʦʞʫʪʴ ʨʦʟʚʠʥʶʚʘʪʠʩʷ ʨʽʟʥʽ ʧʦʨʫʰʝʥʥʷ ʚ ʟʘʭʠʩʥʠʭ ʨʝʘʢʮʽʷʭ ʦʨʛʘʥʽʟʤʫ.  

ʅʘʧʨʠʢʣʘʜ, ʫ ʧʽʩʣʷʨʦʜʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʠʥʩʴʢʠʭ 
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ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫ ʜʠʪʠʥʠ ʙʫʜʝ ʟʥʠʞʫʚʘʪʠʩʴ, ʚʽʥ ʩʪʘʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʦ ʨʽʟʥʦʛʦ 

ʨʦʜʫ ʽʥʬʝʢʮʽʡ, ʦʩʢʽʣʴʢʠ ʩʘʤ ʩʧʝʢʪʨ  ʘʥʪʠʪʽʣ ʻ ʦʙʤʝʞʝʥʠʤ ʽ ʨʽʚʝʥʴ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ G, ʷʢʠʡ ʚʠʢʦʥʫ ̒ʨʦʣʴ ʦʧʩʦʥʥ̔ʫ ̔ ʤʘ̒ ʟʜʘʪʥ̔ʩʪʴ ʘʢʪʠʚʫʚʘʪʠ 

ʢʦʤʧʣʝʤʝʥʪ ʻ ʥʠʟʴʢʠʤ. ʗʢʱʦ ʚ ʮʝʡ ʧʝʨʽʦʜ ʫ ʜʠʪʠʥʠ ʙʫʜʝ ʥʠʟʴʢʠʤ ʽ ʨʽʚʝʥʴ 

ʤʘʥʦʟʦʟʚô̫ ʟʫʶʯʦʛʦ ʙʽʣʢʘ, ʪʦ ʟô̫ ʚʣʷʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʨʠʟʠʢ ʬʦʨʤʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ ʱʝ ʦʜʠʥ ʧʝʨʚʠʥʥʠʡ ʜʝʬʝʢʪ ʚ 

ʩʠʩʪʝʤʽ ʢʦʤʧʣʝʤʝʥʪʫ, ʷʢʠʡ ʤʘʻ ʧʨʦʷʚʣʷʪʠʩʴ ʫ ʜʽʪʝʡ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ʎʝʡ ʜʝʬʝʢʪ ʚʠʟʥʘʯʝʥʦ ʫ ʚʠʛʣʷʜʽ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʜʚʦʭ ʟ ʯʦʪʠʨʴʦʭ  

ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʛʝʥʽʚ ʉ4 ʢʦʤʧʣʝʤʝʥʪʘ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʦʩʪʽ  ʢʣʘʩʠʯʥʦʛʦ 

ʰʣʷʭʫ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ. ʋ ʣʶʜʝʡ ʙʽʣʦʾ ʨʘʩʠ ʫ 8% ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʝʥʦ 

ʪʘʢʠʡ ʜʝʬʝʢʪ ʚ ʩʠʩʪʝʤʽ ʢʦʤʧʣʝʤʝʥʪʫ. ʆʩʢʽʣʴʢʠ ʧʨʦʜʫʢʪʠ ʛʝʥʥʦʛʦ ʣʦʢʫʩʫ ʉ4b  

ʯʦʪʠʨʠ ʨʘʟʠ ʘʢʪʠʚʥʽʰʽ ʥʽʞ ʙʽʣʢʠ, ʷʢʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʛʝʥʥʠʤ ʣʦʢʫʩʦʤ ʉ4ʘ, ʪʦ 

ʛʦʤʦʟʠʛʦʪʥʠʡ ʜʝʬʽʮʠʪ ʟʘ ʙʽʣʢʦʚʠʤ ʧʨʦʜʫʢʪʦʤ ʉ4b ʣʦʢʫʩʽʚ  ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʠʤ 

ʫ ʜʽʪʝʡ ʫ ʚʠʛʣʷʜʽ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʥʝ ʪʽʣʴʢʠ ʷʚʣʷʻ ʩʦʙʦʶ  ʣʘʥʢʫ 

ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ  ʚʽʜ ʙʘʢʪʝʨʽʘʣʴʥʠʭ  ʽ ʚʽʨʫʩʥʠʭ 

ʽʥʬʝʢʮʽʡ, ʘʣʝ ʽ ʻ ʚʘʞʣʠʚʠʤ ʣʘʥʮʶʛʦʤ ʚ ʬʦʨʤʫʚʘʥʥʽ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʟʘʭʠʩʪʫ ï ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʦʩʢʽʣʴʢʠ ʟʘʧʘʣʴʥʽ ʨʝʘʢʮʽʾ ʪʘʢʦʞ ʽʥʽʮʽʶʶʪʴʩʷ 

ʽ ʧʽʜʩʠʣʶʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʣʝʤʝʥʪʫ. ʊʦʙʪʦ ʩʪʨʫʢʪʫʨʘʤ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʤʝʜʽʘʪʦʨʥʽ ʬʫʥʢʮʽʾ, ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʩʧʝʮʠʬʽʯʥʽ ʨʝʮʝʧʪʦʨʠ ʜʦ ʢʦʤʧʣʝʤʝʥʪʫ, ʷʢʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥ.  
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                VIII   ʊʨʘʥʩʧʣʘʥʪʘʮʽʡʥʘ ʽʤʫʥʦʛʝʥʝʪʠʢʘ 

 

 

ɯʩʪʦʨʠʯʥʦ ʧʝʨʰʽ ʟʛʘʜʢʠ ʧʨʦ ʦʨʛʘʥʥʫ ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ IY 

- III  ʩʪʦʨʽʯ ʜʦ ʥʘʰʦʾ ʝʨʠ, ʢʦʣʠ ʚ ɯʥʜʽʾ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʭʽʨʫʨʛʽʯʥʫ ʪʝʭʥʽʢʫ 

ʚʽʜʪʷʪʠʭ ʥʦʩʽʚ (ʢʘʨʠ ʟʘ ʢʨʘʜʽʞʢʫ), ʱʦ ʽ ʙʫʣʦ ʦʧʠʩʘʥʦ ʚ Shishruta Samhuta. 

ʇʨʠʙʣʠʟʥʦ ʚ ʪʦʡ ʞʝ ʯʘʩ ʫ ʂʠʪʘʾ ʣʽʢʘʨ Tsin Yue-Jen ʟʨʦʙʠʚ ʧʝʨʰʫ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʩʝʨʮʷ ʜʚʦʤ ʩʦʣʜʘʪʘʤ ʥʘ ʪʣʽ ʪʦʛʦʯʘʩʥʦʾ ʘʥʝʩʪʝʟʽʾ ï ʟʥʝʯʫʣʝʥʥʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʥʘ. ʋ ɭʚʨʦʧʽ ʧʝʨʰʠʤʠ  ʦʨʛʘʥʥʠʤʠ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʘʤʠ ʚʚʘʞʘʶʪʴʩʷ ʩʚʷʪʽ ʙʣʠʟʥʶʢʠ Kosma  ʽ Damian, ʷʢʽ ʱʝ ʚ IY 

ʩʪʦʣʽʪʪʽ ʥ.ʝ. ʧʝʨʝʩʘʜʠʣʠ  ʚ ʈʠʤʽ ʥʘʙʦʞʥʦʤʫ ʮʝʨʢʦʚʥʠʢʫ ʥʦʛʫ, ʘʣʝ ʧʽʟʥʽʰʝ 

ʚʦʥʠ ʟʘʛʠʥʫʣʠ ʟʘ ʮʝ ʤʫʯʝʥʠʮʴʢʦʶ ʩʤʝʨʪʶ ʽ ʩʘʤʝ ʧʦʥʷʪʪʷ ʧʝʨʝʩʘʜʢʠ ʦʨʛʘʥʽʚ 

ʥʘ ʢʽʣʴʢʘʩʦʪ ʨʦʢʽʚ ʙʫʣʦ ʟʘʙʦʨʦʥʝʥʦ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʦʨʛʘʥʽʚ ʜʦ 

ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʽʜʢʨʠʪʪʶ 

ʟʘʢʦʥʽʚ ʪʢʘʥʠʥʥʦʾ ʩʫʤʽʩʥʦʩʪʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ  - ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʭʽʨʫʨʛʽʯʥʦʾ 

ʪʝʭʥʽʢʠ. ʊʝʧʝʨ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʩʪʘʣʘ ʥʝʦʙʭʽʜʥʠʤ ʣʘʥʮʶʛʦʤ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʠʨʦʢ, ʧʝʯʽʥʢʠ ʽ ʩʝʨʮʷ. ɺ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʩʝʛʤʝʥʪʽʚ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʭʚʦʨʠʤ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʛʝʥʝʪʠʯʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ, 

ʨʦʟʨʽʟʥʶʶʪʴ ʚʠʜʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ: 

- ɸʫʪʦʣʦʛʽʯʥʠʡ (ʘʫʪʦʛʝʥʥʠʡ) ï ʜʦʥʦʨ ʽ ʨʝʮʠʧʽʻʥʪ ʻ ʦʜʥʽʻʶ ʽ ʪʦʶ ʞ ʦʩʦʙʦʶ; 

- ʽʟʦʛʝʥʥʠʡ (ʩʠʥʛʝʥʥʠʡ) ʤʽʞ ʽʜʝʥʪʠʯʥʠʤʠ ʦʩʦʙʘʤʠ ʦʜʥʦʛʦ ʚʠʜʫ 

(ʤʦʥʦʟʠʛʦʪʥʽ ʙʣʠʟʥʶʢʠ); 

-  ʘʣʝʛʝʥʥʠʡ ïʤʽʞ ʛʝʥʝʪʠʯʥʦ ʨʽʟʥʠʤʠ  ʦʩʦʙʘʤʠ ʦʜʥʦʛʦ ʚʠʜʫ; 

-  ʢʩʝʥʦʛʝʥʥʠʡ ï ʤʽʞ ʦʩʦʙʘʤʠ ʨʽʟʥʠʭ ʚʠʜʽʚ; 

ʉʝʨʝʜ ʢʩʝʥʦʛʝʥʥʠʭ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʨʦʟʨʽʟʥʶʶʪʴ ʪʨʘʥʩʧʣʘʥʪʘʪʠ Ăʩʫʤʽʩʥʽò 

(ʢʦʥʢʦʨʜʘʪʥʽ)  - ʤʽʞ ʩʧʦʨʽʜʥʝʥʠʤʠ ʚʠʜʘʤʠ , ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜ ʧʨʠʤʘʪʽʚ ʽ 

Ăʥʝʩʫʤʽʩʥʽò (ʜʠʩʢʦʨʜʘʥʪʥʽ), ʢʦʣʠ ʜʦʥʦʨ ʽ ʨʝʮʠʧʽʻʥʪ ʧʦʭʦʜʷʪʴ ʟ ʛʝʥʝʪʠʯʥʦ 

ʚʽʜʜʘʣʝʥʠʭ ʚʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʚʠʥʷ ʽ ʤʘʢʘʢʘ). 
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ʇʦʰʠʨʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʊʂʄ) ʪʘ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ (ʊʉʂʇʂ) ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʭ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ, ʦʥʢʦʣʦʛʽʯʥʠʭ, ʩʧʘʜʢʦʚʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʢʫʣʴʤʽʥʘʮʽʻʶ ʙʽʣʴʰ ʥʽʞ ʯʦʪʠʨʴʦʭ ʜʝʢʘʜ ʚʠʧʨʦʙʫʚʘʥʴ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ  ʜʦʩʣʽʜʥʠʢʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. 

  ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ ʚʠʢʦʥʫʶʪʴʩʷ ʱʦʨʽʯʥʦ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. 

ɼʦʩʪʘʪʥʴʦ ʩʢʘʟʘʪʠ, ʱʦ ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʧʦ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʨʦʚʽ ʪʘ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ɭɺʄʊ) ʧʦʚʽʜʦʤʠʣʘ ʧʨʦ ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʧʨʦʪʷʟʽ 2007 ʨʦʢʫ 

19341 ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ, ʟ ʷʢʠʭ ʙʫʣʦ 6456 ʘʣʦʛʝʥʥʠʭ ʽ 12885 ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʜʫʨ. ɿʥʘʯʥʦ ʧʦʰʠʨʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʢʨʘʾʥ, ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ. ʇʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ  

ʩʧʽʣʴʥʦʪʠ   Ăɭʚʨʦʪʨʘʥʩʧʣʘʥʪò ɭɺʄʊ 1973 ʨʦʮʽ, ʥʘʣʽʯʶʚʘʣʦʩʴ ʣʠʰʝ ʚʽʩʽʤ 

ʮʝʥʪʨʽʚ, ʷʢʽ ʟʘʧʨʦʚʘʜʞʫʚʘʣʠ ʮʝʡ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʫ ʧôʷʪʠ ʢʨʘʾʥʘʭ. ɿʘʨʘʟ 

ʯʣʝʥʘʤʠ ɭɺʄʊ ʻ 500  ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ  ʟ ʙʽʣʴʰ ʥʽʞ 30 ʢʨʘʾʥ, ʚ 

ʪʦʤʫ ʨʘʟʽ ʽ  ʜʚʽ ʫʢʨʘʾʥʩʴʢʠʭ   ʫʩʪʘʥʦʚʠ, ʷʢʽ ʚʠʢʦʥʦʥʫʶʪʴ ʊʂʄ ʪʘ ʊʉʂʇʂ. 

ʇʝʨʰʽ  ʩʧʨʦʙʠ ʪʨʘʥʩʧʣʘʥʪʫʚʘʪʠ ʞʠʚʽ  ʛʝʤʦʧʦʝʪʠʯʥʽ ʢʣʽʪʠʥʠ ʚʽʜ ʦʜʥʦʛʦ 

ʽʥʜʠʚʽʜʫʫʤʘ ʽʥʰʦʤʫ  ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʧʦʯʘʪʢʫ 1950 ʨʦʢʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʟʥʘʯʥʠʡ ʩʢʝʧʪʠʮʠʟʤ  ʪʦʛʦʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ ʛʨʦʤʘʜʠ. ɯ ʪʽʣʴʢʠ  ʧʽʩʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʬʘʢʪʫ, ʱʦ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ ʤʦʞʝ ʙʫʪʠ ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʠʡ ʽ ʱʦ 

ʨʽʚʝʥʴ ʚʠʣʽʢʦʚʘʥʦʩʪʽ ʭʚʦʨʠʭ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ, ʥʘʩʪʫʧʥʠʤ ʣʦʛʽʯʥʠʤ 

ʢʨʦʢʦʤ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʷʢ ʪʝʨʘʧʽʾ ʚʠʙʦʨʫ. ɿʘʛʘʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʨʦʜʦʚʞʫʚʘʣʠ ʧʦʣʽʧʰʫʚʘʪʠʩʴ 

ʽʟ ʧʦʢʨʘʱʘʥʥʷʤ ʚʽʜʙʦʨʫ ʧʘʮʽʻʥʪʽʚ, ʨʦʟʚʠʪʢʦʤ  ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ 

ʪʠʧʫʚʘʥʥʷ ʪʢʘʥʠʥ, ʤʦʞʣʠʚʽʩʪʶ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʪʫʞʥʽ ʘʥʪʠʤʽʢʨʦʙʥʽ 

ʧʨʝʧʘʨʘʪʠ, ʧʨʦʛʨʝʩʦʤ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʝʘʢʮʽʾ 

Ăʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠ ʭʘʟʷʾʥʘò. ʅʘʩʴʦʛʦʜʥʽ ʚʞʝ ʦʢʨʝʩʣʝʥʽ ʽ ʟʘʪʚʝʨʜʞʝʥʽ 

ʦʩʥʦʚʥʽ   ʧʨʘʚʠʣʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʜʦʪʨʠʤʫʚʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʻ  ʢʣʽʥʽʯʥʽʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʫ, ʷʢʘ ʚ ʚʝʣʠʢʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʥʽʢʦ-

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʧʝʨʝʜ- ʽ ʧʽʩʣʷʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ,  
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ʚʽʜ ʦʧʮʽʡ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫ ʤʦʞʣʠʚʠʭ ʧʽʩʣʷʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʚʘʞʣʠʚʠʤ ʻ ʨʽʚʝʥʴ ʜʠʬʝʨʝʥʮʽʡʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʟʦʢʨʝʤʘ  ʚʠʟʥʘʯʝʥʥʷ ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʧʫʭʣʠʥʥʠʭ ʢʣʦʥʽʚ, ʩʝʨʦʣʦʛʽʯʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʤʘʨʢʝʨʽʚ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ, ʷʢʘ ʻ ʚʝʣʠʢʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ 

ʽʤʫʥʦʢʦʤʧʨʦʤʝʥʪʦʚʘʥʠʭ ʦʩʽʙ ï ʨʝʮʠʧʽʻʥʪʽʚ. ʋ ʩʚʽʪʦʚʽʡ ʘʩʦʮʽʘʮʽʾ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ, ʷʢʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʚʠʜʫ 

ʪʝʨʘʧʽʾ. 

 ʊʂʄ ʪʘ ʊʉʂʇʂ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʮʽʣʦʤʫ ʧʝʨʝʣʽʢʫ 

ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʰʠʨʦʢʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʫ ʨʝʟʫʣʴʪʘʪʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ 

ʭʚʦʨʦʙʠ, ʾʾ ʩʪʘʜʽʾ ʪʘ  ʚʠʜʫ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ. ʇʨʠ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʦʢʘʟʘʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʣʝʡʢʝʤʽʾ ʪʘ ʚʘʞʢʘ ʘʧʣʘʩʪʠʯʥʘ ʘʥʝʤʽʷ), ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ 

ʽʥʰʠʭ ʭʚʦʨʦʙ (ʥʘʧʨʠʢʣʘʜ, ʪʘʣʘʩʝʤʽʷ) ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʡ ʤʝʪʦʜ ʻ ʪʽʣʴʢʠ 

ʧʝʚʥʠʤ  ʤʦʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʣʽʢʫʚʘʥʥʷ. 

ʊʽʣʴʢʠ ʰʣʷʭʦʤ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʥʘʛʣʷʜʫ ʟʘ 

ʧʘʮʽʻʥʪʘʤʠ ʤʦʞʝ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ (ʘʙʦ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ) 

ʥʦʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ ʜʦ ʪʝʨʘʧʽʾ. 

ʗʢʘ  ʞ ʩʫʪʴ ʩʪʦʾʪʴ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤʠ ʊʂʄ ʪʘ ʊʉʂʇʂ ? ʇʽʜ ʟʜʽʡʩʥʝʥʦʶ  

ʪʨʘʥʩʧʣʘʥʪʘʮʽʻʶ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʧʨʠʞʠʚʣʝʥʥʷ ʫ ʧʝʚʥʦʤʫ ʽʥʜʠʚʽʜʫʫʤʽ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʧʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʾ ʽʥʬʫʟʽʾ 

ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʘʙʦ ʢʣʽʪʠʥ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʷʢʽ ʚʠʣʫʯʝʥʽ ʽʟ 

ʦʨʛʘʥʽʟʤʫ ʩʘʤʦʛʦ ʽʥʜʠʚʽʜʫʫʤʘ (ʘʫʪʦʣʦʛʽʯʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ), ʘʙʦ ʽʟ 

ʦʨʛʘʥʽʟʤʫ ʽʥʰʦʛʦ ʽʥʜʠʚʽʜʫʫʤʘ (ʘʣʦʛʝʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ).  

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʢʨʦʚʦʪʚʦʨʥʠʭ 

ʢʣʽʪʠʥ(ʉʂʂ) ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʤʦʧʦʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʊʨʘʥʩʧʣʘʥʪʘʮʽʷ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 
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ʧʨʠʞʠʚʣʝʥʥʷ ʢʣʽʪʠʥ, ʱʦ ʽʤʧʣʘʥʪʫʶʪʴʩʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʤʦʪʨʘʥʩʬʫʟʽʡ,  

ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʾ ʤʘʶʪʴ ʧʝʚʥʠʡ ʯʘʩ. ʉʴʦʛʦʜʥʽ ʛʝʤʦʧʦʝʪʠʯʥʽ 

ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʫʶʪʴ ʟ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ, ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʘʙʦ  ʧʫʧʦʚʠʥʥʦʾ  ʢʨʦʚʽ (ʢʦʨʜʦʚʦʾ). ɺʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʚʽʜ ʧʨʠʜʘʪʥʦʛʦ ʩʧʦʨʽʜʥʝʥʦʛʦ ʘʙʦ ʥʝʩʧʦʨʽʜʥʝʥʦʛʦ ʜʦʥʦʨʘ ʜʣʷ 

ʘʣʦʛʝʥʥʦʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʯʠ  ʚʽʜ ʩʘʤʦʛʦ ʧʘʮʽʻʥʪʘ ʜʣʷ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ. 

ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʮʽ ʢʣʽʪʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʩʣʷ  

ʤʽʻʣʦʘʙʣʘʪʠʚʥʦʾ ʭʽʤʽʦʪʝʨʘʧʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ:  ʧʦʜʦʣʘʥʥʷ 

ʦʙʤʝʞʫʶʯʦʾ ʛʝʤʘʪʦʣʦʛʽʯʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʢʫʨʩʫ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʭʽʤʽʦʪʝʨʘʧʽʾ; 

ʝʣʽʤʽʥʘʮʽʾ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʟʚʠʯʘʡʥʠʭ ʜʦʟ 

ʮʠʪʦʩʪʘʪʠʢʽʚ ʧʨʠ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ;  ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ ʧʨʠ ʘʣʦʛʝʥʥʦʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ.  

ʉʪʦʚʙʫʨʦʚʽ  ʢʣʽʪʠʥʠ ʟ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʥʘʩʘʤʧʝʨʝʜ ʜʣʷ ʘʣʦʛʝʥʥʠʭ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ, ʦʜʝʨʞʫʶʪʴ ʧʽʜ ʟʘʛʘʣʴʥʠʤ ʥʘʨʢʦʟʦʤ ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʠʭ 

ʧʫʥʢʮʽʡ. ɼʦʩʪʘʪʥʷ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʟʽʙʨʘʥʘ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʦʙʽʣʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʽʤʽʦʪʝʨʘʧʽʾ ʪʘ/ʘʙʦ ʨʦʩʪʦʚʠʭ 

ʬʘʢʪʦʨʽʚ. ɺʠʜʽʣʷʶʪʴ ʉʂʇʂ ʟ ʦʨʛʘʥʽʟʤʫ ʜʦʥʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʩʧʝʮʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʣʝʡʢʦʮʠʪʦʬʝʨʝʟʫ. ʂʣʽʪʠʥʠ, ʦʪʨʠʤʘʥʽ ʟ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ  ʢʣʽʪʠʥʘʤʠ  ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʤʘʶʪʴ ʧʝʚʥʫ 

ʧʝʨʝʚʘʛʫ -  ʚʠʣʫʯʝʥʥʷ ʮʠʭ ʢʣʽʪʠʥ ʫ ʜʦʥʦʨʘ- ʨʝʮʠʧʽʻʥʪʘ ʥʝ ʻ ʪʨʘʚʤʘʪʠʯʥʠʤ, 

ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʛʝʤʦʧʦʝʟʫ ʨʝʮʠʧʽʻʥʪʘ ʧʽʩʣʷ 

ʤʽʻʣʦʘʙʣʘʪʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʟʤʝʥʰʫʻʪʴʩʷ ʨʠʟʠʢ ʧʦʚʪʦʨʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʭʚʦʨʦʛʦ 

ʧʫʭʣʠʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʟ ʪʨʘʥʩʧʣʘʥʪʘʪʫ  ʽ  ʝʢʦʥʦʤʽʯʥʦ ʩʘʤʘ ʤʘʥʽʧʫʣʷʮʽʷ ʻ 

ʙʽʣʴʰ ʚʠʛʽʜʥʦʶ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʛʝʥʝʪʠʯʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ 

ʨʦʟʨʽʟʥʶʶʪʴ ʜʚʘ ʚʠʜʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʛʝʤʦʧʦʝʪʠʯʥʠʭ 

ʢʣʽʪʠʥ: 

ɸʫʪʦʣʦʛʽʯʥʘ ï ʜʦʥʦʨ ʽ ʨʝʮʠʧʽʻʥʪ ʻ ʦʜʥʽʻʶ ʦʩʦʙʦʶ; 
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ɸʣʦʛʝʥʥʘ ï ʜʥʦʨ ʽ ʨʝʮʠʧʽʻʥʪ ʻ ʨʽʟʥʠʤʠ ʦʩʦʙʘʤʠ (ʩʧʦʨʽʜʥʝʥʠʤʠ ʘʙʦ 

ʥʝʩʧʦʨʽʜʥʝʥʠʤʠ). 

ʆʩʢʽʣʴʢʠ ʢʦʞʥʘ ʣʶʜʠʥʘ ʟʘ ʛʝʥʝʪʠʯʥʠʤ ʥʘʙʦʨʦʤ ʘʥʪʠʛʝʥʥʠʭ 

ʜʝʪʝʨʤʽʥʘʥʪ ʚʠʟʥʘʯʝʥʽ ʩʪʫʧʝʥʽ ʛʝʥʝʪʠʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʜʦʥʦʨʘ ʽ ʨʝʮʠʧʽʻʥʪʘ ʟʘ 

ʘʥʪʠʛʝʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ: 

- ɯʜʝʥʪʠʯʥʠʡ ʙʣʠʟʥʶʢ ï ʜʦʥʦʨ ʽ ʨʝʮʠʧʽʻʥʪ ʽʜʝʥʪʠʯʥʽ ʥʝ ʪʽʣʴʢʠ ʟʘ 

ʣʦʢʫʩʘʤʠ HLA, ʘʣʝ ʽ ʟʘ ʫʩʽʤʘ ʽʥʰʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʨʦʚʽ; 

- HLA - ʩʫʤʽʩʥʠʡ ʩʠʙʣʽʥʛ ï ʜʦʥʦʨ ʽ ʨʝʮʠʧʽʻʥʪ ʩʫʤʽʩʥʽ ʟʘ ʩʠʩʪʝʤʦʶ 

HLA, ʘʣʝ ʻ ʽʤʦʚʽʨʥʽʩʪʴ ʥʝʩʫʤʽʩʥʦʩʪʽ ʟʘ ʣʦʢʫʩʘʤʠ ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʢʨʦʚʽ; 

-  ɼʦʥʦʨ  ̔ʨʝʮʠʧʽʻʥʪ -ʯʘʩʪʢʦʚʦ ʥʝʩʫʤʽʩʥʽ, ʻ  ʩʧʦʨʽʜʥʝʥʠʤʠ ʦʩʦʙʘʤʠ 

ʘʙʦ ʥʝ ʤʘʶʪʴ ʩʧʦʨʽʜʥʝʥʠʭ ʟôʷʟʢʽʚ. 

ʆʩʢʽʣʴʢʠ ʤʦʣʝʢʫʣʠ ʄʅʉ ʻ ʛʦʣʦʚʥʠʤ ʘʥʪʠʛʝʥʦʤ, ʷʢʠʡ ʽʥʽʮʽʶʻ  

ʽʤʫʥʦʣʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʨʘʥʩʧʣʘʥʪʘʪ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ 

ʩʫʤʽʩʥʽʩʪʴ ʟʘ ʩʠʩʪʝʤʦʶ HLA ʻ ʟʘʧʦʨʫʢʦʶ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ. 

ɼʽʡʩʥʦ, ʮʝ ʧʦʣʦʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʬʘʢʪʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ ʷʢ ʧʨʠ ʦʨʛʘʥʥʦʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʪʘʢ ʽ ʧʨʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʉɻʂʂ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʦʨʛʘʥʥʦʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʙʽʣʴʰʽʩʪʴ 

ʧʝʨʝʩʘʜʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜ ʢʘʜʘʚʝʨʥʠʭ ʜʦʥʦʨʽʚ (ʪʨʫʧʥʽ ʦʨʛʘʥʠ), ʪʦ ʰʘʥʩ ʥʘ 

ʧʽʜʙʽʨ ʜʦʥʦʨʘ ʽʜʝʥʪʠʯʥʦʛʦ ʟʘ ʘʥʪʠʛʝʥʘʤʠ HLA ʜʫʞʝ ʤʘʣʠʡ. ʊʦʤʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʪʨʘʪʝʛʽʷ ʧʽʜʙʦʨʫ ʧʘʨʠ ʟ ʥʘʡʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʩʫʤʽʩʥʠʭ 

ʘʥʪʠʛʝʥʽʚ (mismatch), ʘ ʥʝ ʧʽʜʙʦʨʫ ʜʦʥʦʨʘ ʽ ʨʝʮʠʧʽʻʥʪʘ ʽʟ ʥʘʡʙʽʣʴʰʦʶ 

ʢʽʣʴʢʽʩʪʶ ʩʫʤʽʩʥʠʭ ʘʥʪʠʛʝʥʽʚ. ʇʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʟʘ ʩʠʩʪʝʤʦʶ HLA, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʝʜʩʝʥʩʠʙʽʣʽʟʘʮʽʾ 

ʦʨʛʘʥʽʟʤʫ ʨʝʮʠʧʽʻʥʪʘ ʜʦ ʘʥʪʠʛʝʥʽʚ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ ʽ ʜʦ ʘʥʪʠʛʝʥʽʚ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. 

ʅʘʚʦʜʠʤʦ ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʦʪʦʢʦʣ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʘ 

(ʨʝʮʠʧʽʻʥʪʘ) ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʉʂʇʂ ʽ ʊʂʄ .  
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ɯʄʋʅʆɻɽʅɽʊʀʏʅɽɯ ʄ ʋ ʅ ʆ ɻ ɽ ʅ ɽ ʊ ʀ ʏ ʅ ɽ ʃɸɹʆʈɸʊʆʈʅʆʃ ɸ ɹ ʆ ʈ ɸ ʊ ʆ ʈ ʅ ʆ --

ɼɯɸɻʅʆʉʊʀʏʅɽ ʆɹʉʊɽɾɽʅʅʗ ʇɸʎɯɭʅʊɸ ɼ ɯ ɸ ɻ ʅ ʆ ʉ ʊ ʀ ʏ ʅ ɽ  ʆ ɹ ʉ ʊ ɽ ɾ ɽ ʅ ʅ ʗ  ʇ ɸ ʎ ɯ ɭ ʅ ʊ ɸ  

ɼʃʗ ʊʈɸʅʉʇʃɸʅʊɸʎɯɰ ʂɯʉʊʂʆɺʆɻʆ ʄʆɿʂʋɼ ʃ ʗ  ʊ ʈ ɸ ʅ ʉ ʇ ʃ ɸ ʅ ʊ ɸ ʎ ɯ ɰ  ʂ ɯ ʉ ʊ ʂ ʆ ɺ ʆ ɻ ʆ  ʄ ʆ ɿ ʂ ʋ

ˉ ʅʘʟʚʘʦʙʩʪʝʞʝʥʥʷ ʉʪʨʦʢʠʧʨʦʚʝʜʝʥʥʷʦʙʩʪʝʞʝʥʥʷʚ

ʜʦʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʡʧʝʨʽʦʜ

1. 
ʉʝʨʦʣʦʛʽʯʥʝʪʠʧʫʚʘʥʥʷHLA ʘʥʪʠʛʝʥʽʚ

Iɯʢʣʘʩʫ(ʣʦʢʫʩʠɸ,ɺ,ʉ) 

ʇʽʜʯʘʩʧʝʨʚʠʥʥʦʛʦʦʙʩʪʝʞʝʥʥʷʪʘʧʝʨʽʦʜ

ʩʪʽʡʢʦʾʨʝʤʽʩʽʾ. 

2. 
ʉʝʨʦʣʦʛʽʯʥʝʪʠʧʫʚʘʥʥʷHLA ʘʥʪʠʛʝʥʽʚ

II ʢʣʘʩʫ(ʣʦʢʫʩʠDR,DQ) 

ʇʽʜʯʘʩʧʝʨʚʠʥʥʦʛʦʦʙʩʪʝʞʝʥʥʷʪʘʧʝʨʽʦʜ

ʩʪʽʡʢʦʾʨʝʤʽʩʽʾ. 

3. 
ɼʅʂʪʠʧʫʚʘʥʥʷHLA ʘʥʪʠʛʝʥʽʚɯʢʣʘʩʫ(ʣʦʢʫʩʠ

ɸ,ɺ,ʉ) 

ʇʽʜʯʘʩʧʝʨʚʠʥʥʦʛʦʦʙʩʪʝʞʝʥʥʷʪʘʧʝʨʽʦʜ

ʩʪʽʡʢʦʾʨʝʤʽʩʽʾ. 

4. 
ɼʅʂʪʠʧʫʚʘʥʥʷHLA ʘʥʪʠʛʝʥʽʚII ʢʣʘʩʫ

(ʣʦʢʫʩʠDRB1,DQB1,DQA1) 

ʇʽʜʯʘʩʧʝʨʚʠʥʥʦʛʦʦʙʩʪʝʞʝʥʥʷʪʘʧʝʨʽʦʜ

ʩʪʽʡʢʦʾʨʝʤʽʩʽʾ. 

5. ɺʠʟʥʘʯʝʥʥʷʬʝʥʦʪʠʧʫʟʘʝʨʠʪʨʦʮʠʪʘʨʥʠʤʠ

ʩʠʩʪʝʤʘʤʠABO, Rh-Hr, MN, Ss, Kell, Duffy, 

Kidd 

ʇʽʜʯʘʩʧʝʨʚʠʥʥʦʛʦʦʙʩʪʝʞʝʥʥʷʪʘʧʝʨʽʦʜ

ʩʪʽʡʢʦʾʨʝʤʽʩʽʾ.

6. ɺʠʟʥʘʯʝʥʥʷʧʨʝʜʩʝʥʩʠʙʽʣʽʟʘʮʽʾʜʦʘʥʪʠʛʝʥʽʚ

ʝʨʠʪʨʦʮʠʪʽʚ, ʣʝʡʢʦʮʠʪʽʚʪʘʪʨʦʤʙʦʮʠʪʽʚ

ʇʽʜʯʘʩʧʝʨʚʠʥʥʦʛʦʦʙʩʪʝʞʝʥʥʷʪʘʚʧʝʨʽʦʜ

ʧʨʦʚʝʜʝʥʥʷʛʝʤʦʪʨʘʥʩʬʫʟʽʡ

 

 

 

 

ʈʠʩʫʥʦʢ 8.1 - ʃʘʙʦʨʘʪʦʨʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʜʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

 

 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʦʙʩʪʝʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʠʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʯʩʝʩʠʙʽʣʽʟʘʮʽʾ ʜʦ ʘʥʪʠʛʝʥʽʚ ʨʽʟʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ. 

ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʥʘʚʽʱʦ ʪʘʢ ʫʩʢʣʘʜʥʶʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʨʝʮʠʧʽʻʥʪʘ ʜʦ 

ʧʨʦʮʝʜʫʨʠ?  ʑʝ ʚ 1973 ʨʦʮʽ ʨʦʙʦʪʘʤʠ Terasaki ʙʫʣʦ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ, ʱʦ 
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ʧʦʧʝʨʝʜʥʽ ʛʝʤʦʪʨʘʥʩʬʫʟʽʾ ʧʨʠ  ʦʨʛʘʥʥʦʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʧʘʨʘʜʦʢʩʘʣʴʥʠʤ 

ʯʠʥʦʤ ʚʠʧʨʘʚʣʷʣʠ ʨʝʟʫʣʴʪʘʪʠ   ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʅʘʚʽʪʴ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʽʜʛʦʪʦʚʢʘ ʨʝʮʠʧʽʻʥʪʘ ʜʦ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʰʣʷʭʦʤ ʧʝʨʝʣʠʚʘʥʥʷ 

ʭʚʦʨʦʤʫ ʢʨʦʚʽ ʚʽʜ ʜʦʥʦʨʘ ʦʨʛʘʥʫ. ɸʣʝ ʥʘʩʴʦʛʦʜʥʽ, ʢʦʣʠ ʻ ʚʝʣʠʢʠʡ ʚʠʙʽʨ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ ʽ ʻ ʥʝʙʝʟʧʝʢʘ ʽʥʬʽʢʫʚʘʥʥʷ ʽʥʬʝʢʮʽʡʥʠʤʠ 

ʟʙʫʜʥʠʢʘʤʠ ʮʝʡ ʰʣʷʭ ʩʪʘʻ ʚʩʝ ʤʝʥʰ ʧʦʧʫʣʷʨʥʠʤ. ʇʨʠ ʧʝʨʝʩʘʜʮʽ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ, ʥʘʚʧʘʢʠ, ʧʨʝʜʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʜʦ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʽ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ʻ ʧʨʦʚʦʢʘʪʦʨʦʤ ʨʦʟʚʠʪʢʫ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʧʨʠ ʧʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʾ ʛʝʤʦʪʝʨʘʧʽʾ, ʱʦ ʚʧʣʠʚʘʻ 

ʥʘ ʧʨʠʞʠʚʣʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ʎʝʡ ʬʘʢʪ ʜʦʙʨʝ ʧʨʦʽʣʶʩʪʨʦʚʘʥʠʡ ʥʘ 

ʧʨʠʢʣʘʜʽ  ʧʦʚʪʦʨʥʦʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʰʢʽʨʠ ʚʽʜ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʜʦʥʦʨʘ, ʢʦʣʠ 

ʧʽʩʣʷ ʜʨʫʛʦʾ ʧʝʨʝʩʘʜʢʠ ʪʨʘʥʩʧʣʘʥʪʘʪ ʚʽʜʪʦʨʛʘʻʪʴʩʷ ʰʚʠʜʯʝ. ʎʝʡ ʬʘʢʪ 

ʩʧʨʠʯʠʥʠʚ  ʧʦʷʚʫ ʚ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ, ʢʦʣʠ 

ʧʨʦʚʘʜʘʪʴ Ăʚʽʜ ʩʽʷʥʥʷò ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʮʠʧʽʻʥʪʽʚ, ʷʢʽ ʚʞʝ ʙʫʣʠ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ 

ʘʥʪʠʛʝʥʘʤʠ  ʜʘʥʦʛʦ ʜʦʥʦʨʘ. ʉʘʤʘ ʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʧʝʨʝʜʥʽʡ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ, ʛʝʤʦʪʨʘʥʩʬʫʟʽʡ, ʚʘʛʽʪʥʦʩʪʝʡ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʣʽʢʫʚʘʥʥʷ ʛʝʤʦʧʨʝʧʘʨʘʪʘʤʠ. ɿ ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʥʘʚʥʦʩʪʷ ʩʧʝʮʠʬʽʯʥʠʭ 

ʘʥʪʠ-   HLA ʘʥʪʠʪʽʣ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʝʨʝʩʘʜʢʦʶ ʟ ʩʠʨʦʚʘʪʢʦʶ ʢʦʞʥʦʛʦ 

ʨʝʮʠʧʽʻʥʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʣʽʤʬʦʮʠʪʦʪʦʢʩʠʯʥʠʡ ʪʝʩʪ ʟ ʣʽʤʬʦʮʠʪʘʤʠ ʜʦʥʦʨʘ ʽ ʟ 

ʧʘʥʝʣʣʶ ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʥʝ ʤʝʥʰʝ 20 ʦʙʨʘʟʮʽʚ ʣʽʤʬʦʮʠʪʽʚ. ɺʽʜʩʦʪʦʢ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʩʠʨʦʚʘʪʢʠ ʨʝʮʠʧʽʻʥʪʘ ʟ ʧʘʥʝʣʣʶ ( panel reactive antibody PRA) ʻ 

ʤʽʨʦʶ ʡʦʛʦ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʘʥʪʠʛʝʥʘʤʠ HLA.  ʈʝʮʠʧʽʻʥʪʠ ʟ PRA ʚʠʱʝ 50% - ʚ 

5 ʨʘʟʽʚ ʜʦʚʰʝ ʯʝʢʘʶʪʴ ʥʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦʥʦʨʘ ʥʽʞ ʜʝʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʭʚʦʨʽ. 

ʇʦʩʪʘʻ ʟʘʧʠʪʘʥʥʷ,  ʩʫʤʽʩʥʽʩʪʴ ʟʘ ʷʢʠʤʠ ʣʦʢʫʩʘʤʠ ʄʅʉ ʣʶʜʠʥʠ ʤʘʻ 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʠʞʠʚʣʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ? ɼʚʽ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʽ 

ʙʘʟʠ ʜʘʥʠʭ ʛʽʩʪʦʪʠʧʦʚʘʥʠʭ ʦʩʽʙ ï ʘʤʝʨʠʢʘʥʩʴʢʘ (United Network For Organ 

Sharing)  ʽ ʻʚʨʦʧʝʡʩʴʢʘ (Collaborative Transplant Study), ʷʢʽ ʤʽʩʪʷʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 150000 ʨʝʮʠʧʽʻʥʪʽʚ, ʥʘʜʘʣʠ ʧʝʨʝʢʦʥʣʠʚʽ ʜʦʢʘʟʠ ʧʨʦ 

ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʩʫʤʽʩʥʦʩʪʽ ʟʘ ʣʦʢʫʩʘʤʠ HLA-DR  ʽ HLA B. ʉʫʤʽʩʥʽʩʪʴ ʟʘ 
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ʣʦʢʫʩʦʤ ɸ ʤʘʻ ʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʘ ʩʫʤʽʩʥʽʩʪʴ ʟʘ 

ʣʦʢʫʩʦʤ ʉ ʟʥʘʯʝʥʥʷ ʥʝ ʤʘʻ. 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ  ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʚ ʧʦ ʧʝʨʝʩʘʜʮʽ 

ʪʨʫʧʥʠʭ ʥʠʨʦʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʤʽʩʥʽʩʪʴ ʟʘ ʩʠʩʪʝʤʦʶ HLA-DR  ʽ ïB 

ʣʦʢʫʩʽʚ ʜʘʻ 65 -70% ʰʘʥʩʽʚ ʥʘ ʱʦʥʘʡʤʝʥʰʝ ʜʝʩʷʪʠʨʽʯʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʧʝʨʽʦʜ ʧʽʚʞʠʪʪʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 20 ʨʦʢʽʚ, 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʣʷ ʞʠʚʠʭ HLA ï̔ ʜʝʥʪʠʯʥʠʭ ʜʦʥʦʨʽʚ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʮʝʡ ʪʝʨʤʽʥ 

ʩʢʣʘʜʘʻ ʜʦ 24 ʨʦʢʽʚ. ʇʨʠʩʫʪʥʽʩʪʴ ʦʜʥʦʛʦ ʥʝʩʫʤʽʩʥʦʛʦ ʘʥʪʠʛʝʥʫ  ʫ ʣʦʢʫʩʽ HLA-

ɸ; ɺ; -DR  ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʜʝʩʷʪʠʨʽʯʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʧʨʠʙʣʠʟʥʦ ʜʦ 40 ï 50%, ʘ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʞʠʪʪʷ ʜʦ 10 -12 

ʨʦʢʽʚ. ʗʢʱʦ ʽʩʥʫʻ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʥʝʩʫʤʽʩʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʪʦ ʰʘʥʩʠ 

ʜʝʩʷʪʠʨʽʯʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʟʤʝʥʰʫʶʪʴʩʷ ʜʦ 30 -35%, ʘ ʪʨʠʚʘʣʽʩʪʴ ʧʽʚʞʠʪʪʷ ʜʦ 

7 -9 ʨʦʢʽʚ. ɸʥʘʣʽʟ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  ʧʝʨʝʩʘʜʢʠ ʥʠʨʢʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʥʝʩʫʤʽʩʥʽʩʪʴ ʥʘʚʽʪʴ ʟʘ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ ʤʘʻ ʚʽʜʯʫʪʥʠʡ ʚʧʣʠʚ ʥʘ ʫʩʧʽʭ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ.   

 

 

 



347 

 

 

 

ʈʠʩʫʥʦʢ 8.2 - ʊʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ  ʘʣʦʛʝʥʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʥʠʨʢʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʢʽʣʴʢʽʩʪʽ ʥʝʩʫʤʽʩʥʠʭ ʘʥʪʠʛʝʥʽʚ HLA-DR  ̔  ïB ( ʜʘʥʽ 

ɭʚʨʦʪʨʘʥʩʧʣʘʥʪʫ). 
 

 

 ʈʝʪʝʣʴʥʠʡ ʧʽʜʙʽʨ ʧʘʨ ʜʦʥʦʨ-ʨʝʮʠʧʽʻʥʪ ʟʘ ʩʠʩʪʝʤʦʶ HLA   ʟʤʝʥʰʫʻ 

ʯʘʩʪʦʪʫ ʛʦʩʪʨʠʭ ʚʽʜʪʦʨʛʥʝʥʴ ʚʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʨʦʢʫ ʧʽʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʭʨʦʥʽʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʝʩʫʤʽʩʥʽʩʪʴ ʟʘ ʧʝʚʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʦʩʦʙʣʠʚʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʜʦʣʶ ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ɺʠʟʥʘʯʝʥʦ ʜʝʢʽʣʴʢʘ ʪʘʢʠʭ (ʪʘʙʫ) 

Ăʟʘʙʦʨʦʥʝʥʠʭò ʢʦʤʙʽʥʘʮʽʡ ʘʥʪʠʛʝʥʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ. ɺʽʜʦʤʽ ʪʘʢʦʞ 

ʢʦʤʙʽʥʘʮʽʾ ʟ ʥʝʩʫʤʽʩʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʜʘʣʴʰʫ ʜʦʣʶ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʽ ʷʢʠ ʥʘʟʠʚʘʶʪʴ Ăʜʦʧʫʩʪʠʤʠʤʠò (permissible 

mismatch). ʇʦʷʩʥʝʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤ: ʤʦʣʝʢʫʣʘ ʄʅʉ 

ʣʶʜʠʥʠ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʤʘʻ 4 -5 ʨʝʛʽʦʥʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʝʚʥʽ ʝʧʽʪʦʧʠ , ʱʦ 

ʩʘʤʝ ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʷʢ ʘʥʪʠʛʝʥʠ. ʈʝʮʠʧʽʻʥʪ ʟ ʧʝʚʥʠʤ HLA  ʛʝʥʦʪʠʧʦʤ ʤʦʞʝ 
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ʨʦʟʧʽʟʥʘʚʘʪʠ ʜʝʷʢʠ ʟ ʥʠʭ ʷʢ ʩʠʣʴʥʽ ʽʤʫʥʦʛʝʥʠ (ʝʬʝʢʪ ʪʘʙʫ), ʽʥʰʽ ï ʷʢ ʩʣʘʙʢʽ 

ʽʤʫʥʦʛʝʥʠ (ʜʦʧʫʩʪʠʤʘ ʥʝʩʫʤʽʩʥʽʩʪʴ).  

ʇʨʝʩʘʜʢʘ ʽʥʰʠʭ ʦʨʛʘʥʽʚ: ʩʝʨʮʷ, ʧʝʯʽʥʢʠ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ 

ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʧʽʜʙʦʨʫ ʨʝʮʠʧʽʻʥʪʽʚ ʟʘ ʩʠʩʪʝʤʦʶ HLA , ʜʦʪʨʠʤʫʷʩʴ ʪʽʣʴʢʠ 

ʧʽʜʙʦʨʫ ʟʘ ʩʠʩʪʝʤʦʶ ɸɺʆ. ɸʣʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ  ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʨʛʘʥʥʦʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʚʽʜʯʠʪʴ ʱʦ ʨʝʪʝʣʴʥʠʡ ʧʽʜʙʦʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʠʩʪʝʤʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʟʙʽʣʴʰʫʻ ʰʘʥʩʠ ʥʘ ʜʦʚʛʦ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ. 

ʇʨʠ ʦʨʛʘʥʥʽʡ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʷʢ ʧʨʘʚʠʣʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʝʨʦʣʦʛʽʯʥʽ 

ʤʝʪʦʜʠ ʛʽʩʪʦʪʠʧʫʚʘʥʥʷ, ʷʢʽ ʥʘʩʴʦʛʦʜʥʽ ʥʝ ʤʘʻ ʚʠʩʦʢʦʾ  ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʊʘʢ,  ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʽʜʝʘʣʴʥʽʡ ʩʫʤʽʩʥʦʩʪʽ ʟʘ ʘʥʪʠʛʝʥʥʦʶ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʧʝʚʥʠʡ ʚʽʜʩʦʪʦʢ ʛʽʩʪʦʩʫʤʽʩʥʠʭ ʥʠʨʦʢ ʥʘ ʧʨʠʞʠʚʣʶʻʪʴʩʷ ʟ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ ʟʘ ʨʘʭʫʥʦʢ, ʪʘʢ ʟʚʘʥʠʭ, ʤʽʥʦʨʥʠʭ (ʩʣʘʙʢʠʭ) ʘʥʪʠʛʝʥʽʚ, 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ DNA ʤʝʪʦʜʘʤʠ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ  ʩʝʣʝʢʮʽ̫  ʟʘ ʧʦʚʥʠʤ  

ʥʘʙʦʨʦʤ ʘʣʝʣʝʡ HLA-C ʻ  ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʽʜʥʦʶ ʽ, ʙʽʣʴʰ ʪʦʛʦ, ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ. ʇʨʘʢʪʠʯʥʦ ʪʘʢʘ ʞ ʩʘʤʘ ʩʠʪʫʘʮʽʷ ʤʘʻ ʤʽʩʮʝ ʽ ʜʣʷ ʘʥʪʠʛʝʥʽʚ ʢʣʘʩʫ II . 

ɺʠʱʝ ʚʞʝ ʙʫʣʦ ʥʘʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʪʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʦʨʛʘʥʥʠʭ 

ʪʨʘʥʩʧʣʘʥʪʘʪʚ̔ ʘʙʩʦʣʶʪʥʦ ʜʦʩʪʘʪʥ ̫ʩʝʣʝʢʮʽ̫  ʥʘ ʨʽʚʥʽ ʚʠʟʥʘʯʝʥʥʷ  ʘʥʪʠʛʝʥʚ̔ 

HLA ʢʣʘʩʘ II  ʘʙʦ DRBl-ʩʧʝʮʠʬʯ̔ʥʦʩʪʝʡ,  ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʛʝʥʦʪʠʧʫ 

ʚʘʥʥʽ ʤʝʪʦʜʦʤ ʥʠʟʴʢʦʛʦ ʩʧʝʢʪʨʫ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ 

ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʥʝ ʙʽʣʴʰʝ 18). ʅʘʧʨʦʪʠ, ʧʨʠ ʩʝʣʝʢʮʽʾ ʜʦʥʦʨʦʚ ʢ̔ʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʥʝʩʧʦʨʽʜʥʝʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  ̒ʥʝʦʙʭʽʜʥʠʤ ʧ̔ʜʙ̔ʨ ʜʦʥʦʨʘ ʥʘ ʨʽʚʥʽ 

ʦʢʨʝʤʠʭ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʽʚ HLA, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʥʘʩʴʦʛʦʜʥʽ 

ʧʝʨʝʚʠʱʫʻ 2000 (ʤʘʪʝʨʘ̔ʣʠ 14-ʡ ɽʚʨʦʧʝʡʩʢʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʧʦ ʛʩ̔ʪʦʩʫʤʽʩʥʦʩʪʽ, 

ʌʨʘʥʮʽ̫ , 2000 ʨ.). 

ɭ ʜʦʩʪʘʪʥʴʦ ʧʽʜʩʪʘʚ ʜʣʷ ʧʨʠʧʫʱʝʥʥʷ, ɦ ʦ ʧʨʠ ʧʝʨʚʠʥʥʽʡ ʧʝʨʝʩʘʜʮʽ 

ʦʨʛʘʥʠʭ ʪʨʘʥʩʧʣʘʥʪʘʪʚ̔ ʤʘʻ ʤʽʩʮʝ ʧʨʷʤʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʯʫʞʝʨʜ̔ʥʠʭ HLA-

ʘʥʪʠʛʝʥʚ̔ ʢʣʘʩʘ II, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʢʦʣʠ ʤʘʻ 
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ʤʽʩʮʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʝʧʪʠʜʥʠʭ ʤʦʪʠʚʚ̔ ʘʣʝʣʴʥʠʭ ʚʘʨʠʘʥʪʚ̔, ̫ ʢʽ, ̫ ʢ ʧʨʘʚʠʣʦ, 

ʚʽʜʙʫʚʘʶʪʴʩʷ  ʧʨʠ ʥʝʧʨʷʤʦʤʫ ʚʘʨʠʘʥʪ ̔ʨʦʟʧʽʟʥʘʚʘʥʥʷ. ɼʘʥʘ ʨʽʟʥʠʮʷ ʤʘʻ 

ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʠʢʣʘʜʥʦ ʾʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ. ɯ ʷʢʱʦ ʜʣʷ  

ʬɻʝʢʪʠʚʥʦʛʦ ʧʜ̔ʙʦʨʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʘʙʦ ɻʉʂʇʂ ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʙʘʟʫ ʜʘʥʠʭ ʥʘ ʤ̔ ʣʴʦʥʠ HLA-ʛʝʥʦʪʠʧʦʚʘʥʠʭ ʜʦʥʦʨʚ̔, ʪʦ ʧʨʠ ʦʨʛʘʥʥʦ ʾ

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʜʣʷ ʧʜ̔ʙʦʨʘ HLA-ʛ̔ʩʪʦʩʫʤʽʩʥʦʛʦ ʜʦʥʦʨʘ ʢʽʣʴʢʽʩʪʴ ʨʝʮʠʧʠʥ̒ʪ̔ʚ 

ʚ ʣʠʩʪʢʫ ʦʯʽʢʫʚʘʥʥʷ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʜʠʥ ʜʦʥʦʨ ʩʢʨʠʥʫʻʪʴʩʷ ʥʘ ʣʠʩʪʢʫ 

ʦʯʽʢʫʚʘʥʥʷ ʨʝʮʠʧʽʥ̒ʪ̔ʚ, ʘ ʥʝ ʥʘʚʧʘʢʠ, ̫ ʢ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢ̔ ʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ) ʤʦʞʝ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 1000 ʦʩʽʙ. 

ɺʠʱʝ ʤʠ ʚʞʝ ʨʦʟʛʣʷʜʘʣʠ, ̫ ʢʘ  ʞ ʩʫʪʴ ʩʪʦʾʪʴ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤʠ ʊʂʄ ʪʘ 

ʊʉʂʇʂ. ɿʫʧʠʥʠʤʦʩʴ  ʙʽʣʴʰ ʨʝʪʝʣʴʥʦ ʥʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʘʭ ʘʣʦʛʝʥʥʦʾ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʊʉʂʇʂ ʦʩʢʽʣʴʢʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʂʄ ʚʠʢʦʥʫʻʪʴʩʷ ʚʩʝ ʨʽʜʰʝ. 

ɸʣʦʛʝʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽ ̫ʩʪʦʚʙʫʨʦʚʠʭ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʤʫʥʥʦʾ  ʽ ʢʨʦʚʦʪʚʦʨʥʦʾ ʩʠʩʪʝʤ ʧʨʠ 

ʥʘʩʪʫʧʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ: 

- ɻʦʩʪʨʽ ʽ ʭʨʦʥʽʯʥʽ ʣʝʡʢʝʤʽʾ 

- ʚʘʞʢʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʽʤʫʥʦʜʝʬʽʮʠʪ 

- ʘʧʣʘʩʪʠʯʥʘ ʘʥʝʤʽʷ 

- ʚʨʦʜʞʝʥʽ ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

- ʥʝʟʚʦʨʦʪʥʻ ʫʨʘʞʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʣʽ ʭʽʤʽʦʪʝʨʘʧʽʾ ʷʢ ʣʽʢʫʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ. 

ɿʘ ʚʠʥʷʪʢʦʤ ʜʽʪʝʡ, ʟ ʚʨʦʜʞʝʥʥʠʤʠ ʽʤʫʥʦʜʝʬʽʮʠʪʘʤʠ, ʨʝʮʠʧʽʻʥʪ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʠʤʘʛʘʻ ʽʥʪʝʥʩʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʟ ʤʝʪʦʶ 

ʟʥʠʱʝʥʥʷ ʡʦʛʦ ʚʣʘʩʥʦʾ  ʢʨʦʚʦʪʚʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ ʽʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ ʚ ʷʢʝ ʙʫʜʫʪʴ ʟʘʩʽʣʷʪʠʩʷ ʜʦʥʦʨʩʴʢʽ  ʯʘʩʪʢʦʚʦ 

ʢʦʤʽʪʦʚʘʥʽ ʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʪʦʨʛʥʝʥʥʷ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ. 

 ʇʽʜʛʦʪʦʚʢʘ ʨʝʮʠʧʽʻʥʪʘ ʧʦʣʷʛʘʻ ʫ ʚʚʝʜʝʥʥʽ ʘʩʦʮʽʘʮʽʾ ʤʽʻʣʦʪʦʢʩʠʯʥʠʭ 

ʘʣʢʽʣʶʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʮʠʢʣʦʬʦʩʬʘʤʽʜ), ʦʜʥʦʯʘʩʥʦ ʟ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤʠ 
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ʩʝʨʝʜʥʠʢʘʤʠ ʘʙʦ ʦʧʨʦʤʽʥʝʥʥʷʤ ʚʩʴʦʛʦ ʪʽʣʘ.  ʋ ʚʠʧʘʜʢʫ ʧʫʭʣʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʟʥʠʱʝʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʦʥʽʚ, 

ʨʦʟʩʽʷʥʠʭ ʚ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ. 

ʂʽʩʪʢʦʚʠʡ ʤʦʟʦʢ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʤʽʩʪʠʪʴ ʤʘʪʝʨʠʥʩʴʢʽ ʢʣʽʪʠʥʠ 

ʛʝʤʦʧʦʝʟʫ, ʣʽʤʬʦʧʦʝʟʫ, ʘ ʪʘʢʦʞ ʜʦʟʨʽʣʽ ʊ-ʣʽʤʬʦʮʠʪʠ. ʇʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʝʮʠʧʽʻʥʘ ʽ ʩʘʤʝ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʜʦʥʦʨʩʴʢʠʭ ʢʣʽʪʠʥ  ʚʩʽ 

ʝʣʝʤʝʥʪʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ (ʨʝʮʠʧʽʻʥʪ-ʜʦʥʦʨ) ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚ 

ʨʽʚʥʦʚʘʟʽ. ʇʝʨʝʚʘʛʘ ʚʽʜʧʦʚʽʜʽ ʨʝʮʠʧʽʻʥʪʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʽʜʪʦʨʛʥʝʥʥʷ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʜʦʤʽʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʦʥʦʨʘ ï ʜʦ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ 

Ăʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠ ʛʦʩʧʦʜʘʨʷò (graft versus hosi disease ï GVHD). 

ʁʤʦʚʽʨʥʽʩʪʴ  ʨʠʟʠʢʫ  ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʫ ʟʨʦʩʪʘʻ ʧʘʨʘʣʝʣʴʥʦ 

ʟʛʝʥʝʪʠʯʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ ʟʘ HLA ʩʠʩʪʝʤʦʶ 

ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʤʦʣʝʢʫʣʠ ʢʦʤʧʣʝʢʩʫ 

ʧʨʠʡʤʘʶʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ. 

ʊʘʙʣʠʮʷ 8.1 - ʋʯʘʩʪʴ ʤʦʣʝʢʫʣ I ʠ II ʢʣʘʩʽʚ ʄʅʉ ʚ ʜʝʷʢʠʭ ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʷʭ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʂʣʘʩ I  ʂʣʘʩ II  

ɯʥʪʝʥʩʠʚʥʩ̔ʪʴ ʚʽʜʪʦʨʛʥʝʥʥʷ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ ++++ ++ 

ɯʥʜʫʢʮʠʷ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʪʣ̔ ++++ ++++ 

ʉʪʠʤʫʣʷʮʽ̫  ʉʂʃ + ++++ 

ɯʥ̔ʮ̔ʘʮ̫̔  ʈʊʇɻ ++ ++++ 

ʇʨʝʟʝʥʪʘʮʽ̫  ʘʥʪʠʛʝʥʘ ʜʣʷ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ- ʢʣ̔ʪʠʥ ++++ - 

    ʇʨʝʟʝʥʪʘʮʽ̫  ʘʥʪʠʛʝʥʘ ʜʣʷ ʭʝʣʧʝʨʥʠʭ ʊ- ʢʣ̔ʪʠʥ - ++++ 

   

 

ʇʨʦʮʝʩ ʚʽʜʪʦʨʛʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ 

NK-ʢʣʽʪʠʥ. 
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ʈʦʟʨʽʟʥʶʪʴ ʛʦʩʪʨʫ ʽ ʭʨʦʥʽʯʥʫ ʭʚʦʨʦʙʠ GVHD. ɻʦʩʪʨʘ ʚʠʥʠʢʘʻ ʚʧʨʦʜʦʚʞ 

100 ʜʥʽʚ ʧʽʩʣʷ ʧʝʨʝʩʘʜʢʠ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʽ ʟʷʚʣʷʻʪʴʩʷ ʫ ʧʦʣʦʚʠʥʠ ʧʘʮʽʻʥʪʽʚ. 

ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ. 

 

 

 

 

ʊʘʙʣʠʮʷ 8.2 -  ʏʠʥʥʠʢʠ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʭʚʦʨʦʙʠ Ăʊʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠ 

ʛʦʩʧʦʜʘʨʷò. 

 

ɻʦʩʪʨʘ ʭʚʦʨʦʙʘ GVH ʍʨʦʥʽʯʥʘ ʭʚʦʨʦʙʘ GVH 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ  ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ʅʝʩʫʤʽʩʥʽʩʪʴ HLA ʅʝʩʫʤʽʩʥʽʩʪʴ HLA 

ʊʨʘʥʩʧʣʘʥʪʘʮʽʷ ʚʽʜ ʞʽʥʢʠ ʯʦʣʦʚʽʢʦʚʽ ʊʨʘʥʩʧʣʘʥʪʘʮʽʷ ʚʽʜ ʞʽʥʢʠ ʯʦʣʦʚʽʢʦʚʽ 

ʇʦʭʠʣʠʡ ʚʽʢ ʜʦʥʦʨʘ ʽ ʨʝʮʠʧʽʻʥʪʘ ʇʦʭʠʣʠʡ ʚʽʢ ʜʦʥʦʨʘ ʽ ʨʝʮʠʧʽʻʥʪʘ 

ʇʦʧʝʨʝʜʥʽ ʚʘʛʽʪʥʦʩʪʽ ʫ ʜʦʥʦʨʘ  

ʊʨʘʥʩʧʣʘʥʪʘʮʽʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʤʫʥʦʩʫʧʨʝʩʽʾ 

ʇʝʨʝʥʝʩʝʥʘ ʧʽʩʣʷ ʧʝʨʝʩʘʜʢʠ ʛʦʩʪʨʘ 

ʭʚʦʨʦʙʘ GVH (ʙʽʣʴʰʝ ʜʚʦʭ ʨʘʟʽʚ)  

ɯʥʬʽʢʫʚʘʥʥʷʤ ʚʽʨʫʩʦʤ ʛʝʨʧʝʩʫ ʚ 

ʘʥʘʤʥʝʟʽ 

ʇʝʨʝʣʠʚʘʥʥʷ ʣʝʡʢʦʮʠʪʽʚ ʜʦʥʦʨʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ 

ʦʧʨʦʤʽʥʝʥʥʷ 

 

 

ʆʩʥʦʚʫ ʭʚʦʨʦʙʠ ʩʢʣʘʜʘʶʪʴ ʽʤʫʥʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤ: ʘʣʦʨʝʘʢʪʠʚʥʽ ʊ-

ʣʽʤʬʦʮʠʪʠ, ʱʦ ʧʦʭʦʜʷʪʴ ʟ ʧʝʨʝʩʘʜʞʝʥʦʛʦ ʂʄ, ʘʙʦ ʉɻʂʇʂ, ʽʥʬʽʣʴʪʨʫʶʪʴ ʚ 

ʪʢʘʥʠʥʠ ʛʦʩʧʦʜʘʨʷ, ʧʨʦʷʚʣʷʶʯʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʮʠʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ. 

 ʅʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʫ ʟʘʜʽʷʥʠʭ ʦʨʛʘʥʘʭ ʟʷʚʣʷʶʪʴʩʷ ʤʦʣʝʢʫʣʠ 

HLA II   ̔  ʘʜʛʝʟʠʚʥʽ ʤʦʣʝʢʫʣʠ. ʋ ʝʥʜʦʪʝʣʽʾ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʛʦʣʦʚʥʽ 
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ʣʽʤʬʦʮʠʪʠ ʟ ʨʝʮʝʧʪʦʨʦʤ TCRŬɓ  ̔  ʬʝʥʦʪʠʧʦʤ  CD3
+
CD45RO

+ 
, ʘʣʝ ʚ 

ʧʘʪʦʛʝʥʝʟʽ ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ    CD4
+
    CD8

+ 
. ʁʤʦʚʽʨʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʭʚʦʨʦʙʠ ʻ ʧʦʩʠʣʝʥʥʝ ʚʠʜʽʣʝʥʥʷ ʮʠʪʦʢʽʥʽʚ ʫ ʪʢʘʥʠʥʘʭ 

ʘʢʪʠʚʦʚʘʥʠʤʠ ʣʽʤʬʦʮʠʪʘʤʠ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʨʽʩʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʧʣʘʟʤʽ  

INF-ɔ ,   GM-CSF,   TNF,  IL-1,- 4,-  6 ( ʪʘʢ ʟʚʘʥʘ ʮʠʪʦʢʽʥʦʚʘ ʙʫʨʷ), ʧʨʠʯʦʤʫ 

ʯʘʩʪʠʥʘ  ʟ ʧʨʦʜʫʢʦʚʘʥʠʭ ʮʠʪʦʢʽʥʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʣʽʤʬʦʮʠʪʘʤʠ 

ʜʦʥʦʨʘ ( ʢʣʽʪʠʥʠ  NK). ʇʦʜʨʘʟʥʠʢʦʤ, ʱʦ ʩʪʠʤʫʣʶʻ ʧʨʦʜʫʢʮʽʶ ʮʠʪʦʢʽʥʽʚ ʻ 

ʪʘʢʦʞ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ., ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʝ ʧʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʽʥʬʽʢʫʚʘʥʥʷ. ʇʨʦ ʙʝʟʧʦʩʝʨʝʜʥʶ ʨʦʣʴ ʮʠʪʦʢʽʥʽʚ 

ʫ ʧʘʪʦʛʝʥʝʟʽ GVHD ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʾʭ ʣʽʢʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʘʥʪʘʛʦʥʠʩʪʘʤʠ , ʦʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦʶ ʧʨʦʬʽʣʘʢʪʠʢʦʶ GVHD  ̒  ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʪʽʣ, ʱʦ ʙʣʦʢʫʶʪʴ TNF-Ŭ.  

ɺʽʜʜʘʣʝʥʽ ʩʠʤʧʪʦʤʠ ʧʝʨʝʩʘʜʢʠ ʩʪʦʚʙʫʨʦʚʠʭ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ 

ʅɽ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʢʨʦʚʦʪʚʦʨʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʽʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʧʝʚʥʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʦʟʣʘʜʠ ʚ 

ʽʤʫʥʦʧʦʝʟʽ. ʏʘʩʪʦ ʨʦʟʚʠʥʶʻʪʴʩʷ ʩʪʘʥ ʥʘʙʫʪʦʛʦ ʽʤʫʥʦʜʝʬʽʮʠʪʫ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʽʤʫʥʥʦʤʫ ʨʝʘʛʫʚʘʥʥʽ ʥʘ ʥʝʦʘʥʪʠʛʝʥʠ ʽ ʚ 

ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʥʷʭ. ʄʝʭʘʥʽʟʤʠ ʮʠʭ ʨʦʟʣʘʜʽʚ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʷʩʥʝʥʽ, 

ʘʣʝ ʪʝ  ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ ʚ Ăʥʘʚʯʘʥʥʽò ʧʽʜʩʘʞʝʥʠʭ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ  (ʊ-ʣʽʤʬʦʮʠʪʽʚ) ʚ ʥʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʻ 

ʙʝʟʧʝʨʝʯʥʠʤ. ɺʽʜʦʤʘ ʪʘʢʦʞ ʷʚʠʱʝ ʘʢʪʠʚʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʽ ʥʝʩʧʝʮʠʬʽʯʥʠʭ 

ʩʫʧ ʨʝʩʦʨʥʠʭ ʣʽʤʬʦʮʠʪʽʚ. ʍʨʦʥʽʯʥʘ ʭʚʦʨʦʙʘ Ăʊʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠ ʛʦʩʧʦʜʘʨʷò 

ʚʠʥʠʢʘʻ ʫ 20 ï 30% ʭʚʦʨʠʭ, ʧʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʛʝʤʦʧʦʝʪʠʯʥʠʭ 

ʢʣʽʪʠʥ, ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʫ ʚʠʥʠʢʥʝʥʥʽ ʷʢʦʾ ʻ ʧʝʨʝʥʝʩʝʥʘ GVH. ʍʨʦʥʽʯʥʘ 

ʭʚʦʨʦʙʘ ʩʧʨʠʯʠʥʷʻ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʨʦʟʣʘʜʠ ʽ ʨʝʮʠʜʠʚʫʶʯʠʡ ʽʤʫʥʦʜʝʬʽʮʠʪ. 

ʈʝʘʢʮʽʷ Ăʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠ ʣʝʡʢʝʤʽʾò ï ʦʟʥʘʯʘʻ ʨʝʘʢʮʽʶ ʢʣʽʪʠʥ 

ʜʦʥʦʨʘ ʥʘ ʘʥʪʠʛʝʥʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʥʦʚʦʫʪʚʦʨʫ. ɺʘʞʘʶʪʴ, 

ʱʦ  

ʽʩʥʫʻ ʥʝʟʘʣʝʞʥʦ ʚʽʜ GVH ʩʢʣʘʜʦʚʘ ʨʝʘʢʮʽʾ GV L, ʟʘ ʷʢʫ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ  
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NK-ʢʣʽʪʠʥʠ. 

ɯʥʜʫʢʮʽʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ. 

 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʦʞʥʘ ʜʦʩʪʘʪʥʴʦ ʣʝʛʢʦ ʚʠʢʣʠʢʘʪʠ ʩʪʘʥ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

ʜʦ ʘʣʦʘʥʪʠʛʝʥʽʚ. ʋ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʮʝ  ʷʚʠʱʝ, ʢʦʣʠ  ʫ ʨʝʮʠʧʽʻʥʪʽʚ ʧʽʩʣʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʥʘ ʪʣʽ ʧʨʠʧʠʥʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʦʜʝʧʨʝʩʘʥʽʚ, ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʥʝʯʘʩʪʦ.  

ɺʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʤʝʭʘʥʽʟʤʠ ʤʦʞʣʠʚʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʥʘ ʘʣʦʘʥʪʠʛʝʥ: 

1. ʂʣʦʥʘʣʴʥʘ ʘʥʝʨʛʽʷ ï ʢʦʥʪʘʢʪ _-ʣʽʤʬʦʮʠʪʫ ʟ ʢʣʽʪʠʥʦʶ, ʱʦ ʤʘʻ 

ʘʥʪʠʛʝʥ, ʢʦʪʨʠʡ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʡʦʛʦ ʨʝʮʝʧʪʦʨʦʤ, ʘʣʝ ʧʦʟʙʘʚʣʝʥʦʶ 

ʤʦʣʝʢʫʣ, ʷʢʽ ʜʘʶʪʴ ʜʨʫʛʠʡ ʩʠʛʥʘʣ ʘʢʪʠʚʘʮʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʩʪʘʥ, 

ʥʘʟʚʘʥʠʡ ʘʥʝʨʛʽʻʶ. ʂʣʦʥʘʣʴʥʘ ʘʥʝʨʛʽʷ ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʥʘ ʪʨʘʥʩʧʣʘʥʪʘʪ, ʧʦʚô̫ ʟʘʥʦʾ ʟ ʧʦʥʷʪʪʷʤ 

ʤʽʢʨʦʭʠʤʝʨʠʟʤ, ʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ  ʫ ʨʝʮʠʧʽʻʥʪʘ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ ʦʩʦʙʠʩʪʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʜʦʥʦʨʘ.  

2. ʂʣʦʥʘʣʴʥʘ ʜʝʣʝʮʽʷ ï ʫ ʭʦʜʽ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʘʫʪʦ ʨʝʘʢʪʠʚʥʽ 

ʊ-ʣʽʤʬʦʮʠʪʠ ʝʣʽʤʽʥʫʶʪʴ ʟ ʪʠʤʫʩʫ. ɯʩʥʫʶʪʴ ʧʝʨʝʜʫʤʦʚʠ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʣʦʥʘʣʴʥʘ ʜʝʣʝʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ 

ʧʦʟʘ ʪʠʤʫʩʦʤ ʽ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʥʘ ʘʥʪʠʛʝʥʠ ʜʦʥʦʨʘ. 

 

3. ʇʝʨʝʚʘʛʘ ʘʢʪʠʚʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʭʝʣʧʝʨʽʚ 2 ï ʮʝ ʷʚʠʱʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʎʠʪʦʢʽʥʠ, ʱʦ 

ʚʠʜʽʣʷʶʪʴʩ ʣʽʤʬʦʮʠʪʘʤʠ Th2, ʛʘʣʴʤʫʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʽ ʘʢʪʠʚʘʮʽʶ 

ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʰʣʷʭʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʜʽʾ ʥʘ ʢʣʽʪʠʥʠ. 

4. ʉʫʧʨʝʩʽʷ. ʋ ʥʦʩʽʾʚ ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʠʭ ʦʨʛʘʥʽʚ ʦʧʠʩʘʥʦ ʚʠʥʠʢʥʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʚ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʩʫʧ ʨʝʩʦʨʥʠʭ ʣʽʤʬʦʮʠʪʽʚ. ɻʘʣʴʤʫʶʯʠʡ 

ʚʧʣʠʚ ʥʘ ʛʘʣʦʛʝʥʥʠʡ ʪʨʘʥʩʧʣʘʥʪʘʪ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʘʥʪʠʪʽʣʘ, ʷʢʽ 

ʟʚô̫ ʟʫʶʪʴ ʘʣʦʘʥʪʠʛʝʥʠ ʥʘ ʧʦʚʝʨʭʝʽ ʢʣʽʪʠʥʠ, ʥʝ ʘʢʪʠʚʫʶʯʠ 

ʢʦʤʧʣʝʤʝʥʪʫ. 
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5. Ăɯʤʫʥʥʝ ʧʨʠʚʽʣʝʶʚʘʥʥʷ.  ɭʜʠʥʠʤʠ ʤʽʩʮʷʤʠ ʚ ʥʘʰʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʜʝ 

ʛʘʣʦʛʝʥʥʽ ʽ ʢʩʝʥʦʛʝʥʥʽ ʪʨʘʥʩʧʣʘʥʪʘʪʠ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʚʽʜʪʦʨʛʥʝʥʥʶ, 

ʘʙʦ, ʧʨʠʥʘʡʤʽ ʯʘʩ ʾʭ ʞʠʪʪʷ ʻ ʧʦʜʦʚʞʝʥʠʤ, ʥʘʟʠʚʘʶʪʴ ʧʨʠʚʽʣʝʡʦʚʘʥʽ 

ʽʤʫʥʥʽ ʤʽʩʮʷ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʧʝʨʝʜʥʷ ʢʘʤʝʨʘ ʦʢʘ, ʧʝʯʽʥʢʘ, ʷʻʯʢʦ, 

ʤʦʟʦʢ, ʭʨʷʱ, ʱʠʪʦʚʠʜʥʘ ʟʘʣʦʟʘ, ʥʘʜʥʠʨʥʠʢʽ ʽ ʧʣʘʮʝʥʪʘ. 

 ʅʘʩʴʦʛʦʜʥʽ ʽʤʫʥʥʽ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʜʝʬʽʮʠʪ ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʡ ʥʘ ʪʨʘʥʩʧʣʘʥʪʘʪ ʜʝʪʘʣʴʥʦ ʥʝ ʚʠʚʯʝʥʽ. ʗʢ  ʢʣʽʥʽʯʥʠʡ ʧʨʦʪʦʢʦʣ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʱʦ ʽʥʜʫʢʫʻ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʩʘʜʢʘ ʦʨʛʘʥʘ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʚʚʝʜʝʥʥʷʤ ʜʦ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʨʝʮʠʧʽʻʥʘ 

ʛʝʥʽʚ, ʱʦ ʢʦʜʫʶʪʴ ʘʣʦʘʥʪʠʛʝʥʠ ʜʦʥʦʨʘ.  

ʋʩʧʽʭʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ HLA ïʩʠʩʪʝʤʠ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʢʨʠʪʪʷʤ ʫ 1996-1997 ʨʦʢʘʭ ʢʽʣʝʨ-

ʽʤʫʥʦʛʣʦʙʫʣʽʥʧʦʜʽʙʥʠʭ ʨʝʮʝʧʪʦʨʽʚ (Killer -ctll Smmunoglobulin-like receptors ï 

KIR ) ʥʘ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʘʭ (NK). ɻʦʣʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ 

NK ʢʣʽʪʠʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴ ʩʚʦʶ ʢʽʣʝʨʥʫ ʬʫʥʢʮʽʶ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʚʽʨʫʩʽʚ ʽ ʘʣʦʛʝʥʥʦʾ ʪʢʘʥʠʥʠ, ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ 

ʾʾ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ.   

ʉʪʨʫʢʪʫʨʘ, ʛʝʥʝʪʠʯʥʘ ʧʦʟʠʮʽʷ. 

ʃʝʡʢʦʮʠʪʘʨʥʠʡ ʨʝʮʝʧʪʦʨʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʽʡ ʚʤʽʱʫʻ  KIR  ïʛʝʥʠ, 

ʨʦʟʤʽʱʝʥʠʡ ʥʘ 19 ʭʨʦʤʦʩʦʤʽ ʣʶʜʠʥʠ ʽ ʟʘʡʤʘʻ ʨʝʛʽʦʥ ʚ 150000 ʧʘʨ 

ʥʫʢʣʝʦʪʠʜʽʚ. ʉʠʩʪʝʤʘ ʻ ʧʦʣʽʤʦʨʬʥʦʶ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʠʡ ʟ KIR  ʛʝʥʽʚ ʽʩʥʫʻ ʫ 

ʬʦʨʤʽ ʜʝʢʽʣʴʢʦʭ ʘʣʝʣʝʡ. ʇʦʙʫʜʦʚʘ KIR  ʟʥʘʡʰʣʘ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ 

ʥʦʤʝʥʢʣʘʪʫʨʽ, ʪʦʤʫ ʱʦ  ʘʥʪʠʛʝʥʠ, ʧʦʜʽʙʥʦ ʜʦ ʩʠʩʪʝʤʠ HLA ʤʘʶʪʴ ʝʢʩʪʨʘ 

ʮʝʣʶʣʷʨʥʫ ʯʘʩʪʠʥʫ (ʜʦʤʝʥʠ), ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʽ ʥʝʚʝʣʠʢʦʾ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʾ ʜʽʣʷʥʢʠ ʽ ʽʥʪʨʘʮʝʣʶʣʷʨʥʦʛʦ( ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ)   ʣʘʥʮʶʛʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʚʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ (ʨʠʩ.).  
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ʈʠʩʫʥʦʢ 8.3 - ʇʦʙʫʜʦʚʘ KIR-ʨʝʮʝʧʪʦʨʽʚ (Kirk A .D., 2008). 

 

 ʂʽʣʴʢʽʩʪʴ ʜʦʤʝʥʽʚ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʽ ʨʝʛʽʦʥʠ ʤʦʞʝ 

ʙʫʪʠ  2 ʘʙʦ 3 ((KIR2D; KIR3D) ʽʥʪʨʘʮʝʣʶʣʷʨʥʘ ʜʽʣʷʥʢʘ ʤʦʞʝ ʙʫʪʠ ʜʦʚʛʦʶ 

(L), ʘʙʦ ʢʦʨʦʪʢʦʶ  (S). ɼʦʚʛʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʛʽʦʥ ʚʤʽʱʫʻ ʦʜʥʫ ʘʙʦ ʜʚʽ 

ʽʥʛiʙʫʶʯʠʭ ʜʽʣʷʥʢʠ (Immune Tyrosine- based Inhibitory Motifs  - ITIM ), ʷʢʽ 

ʛʝʥʝʨʫʶʪʴ ʙʣʦʢʫʶʯʠʡ ʩʠʛʥʘʣ. ʂʦʨʦʪʢʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʛʽʦʥ ʟʘ ʫʯʘʩʪʶ 

ʩʠʛʥʘʣʴʥʦʾ ʤʦʣʝʢʫʣʠ DAP12 ʛʝʥʝʨʫʻ ʘʢʪʠʚʫʶʯʠʡ ʩʠʛʥʘʣ (Immune Tyrosine- 

based Activating Motifs  - ITAM ). ʇʦʟʥʘʯʝʥʥʷ ʛʝʥʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4 ʛʨʫʧ 

ʟʥʘʢʽʚ: ʚ ʧʝʨʰʽʡ ʧʦʟʠʮʽʾ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘʟʚʘ ʛʝʥʘ, ʜʘʣʽ ʢʽʣʴʢʽʩʪʴ ʜʦʤʝʥʽʚ, ʚ 

ʪʨʝʪʽʡ ʧʦʟʠʮʽʾ ï Ăʜʦʚʞʠʥʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʜʽʣʷʥʢʠò ʽ ʥʘʧʨʠʢʽʥʮʽ ʘʨʘʙʩʴʢʘ 

ʮʠʬʨʘ ʧʦʟʥʘʯʘʻ  ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʛʝʥʘ. ʅʘʧʨʠʢʣʘʜ KIR2DL1.  ʅʘ ʨʠʩ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʢʣʘʜ KIR-ʩʠʩʪʝʤʠ ʟ ʚʽʜʦʤʠʤʠ ʥʘʩʴʦʛʦʜʥʽ ʛʝʥʘʤʠ ʽ ʢʽʣʴʢʽʩʪʶ 

ʘʣʝʣʝʡ.  
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ʈʠʩʫʥʦʢ 8.4 - KIR-ʛʘʧʣʦʪʠʧʠ ʛʨʫʧʠ ɸ ʽ ɺ. 

 

ʅʘʡʙʽʣʴʰ ʧʦʣʽʤʦʨʬʥʠʤʠ ʻ ʛʝʥʠ KIR-DL, ʷʢʽ ʽʩʥʫʶʪʴ ʚ ʜʝʢʽʣʴʢʦʭ 

ʜʝʩʷʪʢʽʚ ʘʣʝʣʝʡ: KIR2DL1 ï 42;  3DL3 ï 35; 2DL4 ï 22; 3DL2  - 17 ʘʣʝʣʝʡ. 

ɯʥʰʽ  KIR- ʛʝʥʠ  ʽʩʥʫʶʪʴ ʫ ʬʦʨʤʽ ʚʽʜ 3 ʜʦ 9 ʘʣʝʣʝʡ. ɻʝʥʠ DL ʚʚʘʞʘʶʪʴʩʷ 

ʽʥʛʽʙʫʶʯʠʤʠ, ʛʝʥʠ DS ï ʘʢʪʠʚʫʶʯʠʤʠ. ɹʽʣʢʠ KIR ʠʘʶʪʴ ʜʦʚʞʠʥʫ ʚʽʜ 306 ʜʦ 

456 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʅʘ ʜʦʚʞʠʥʫ ʙʽʣʢʘ ʚʧʣʠʚʘʻ ʢʽʣʴʢʽʩʪʴ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʧʦʜʽʙʥʠʭ ʨʝʛʽʦʥʽʚ ʽ ʜʦʚʞʠʥʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʛʽʦʥʫ. 

ɼʦʤʝʥʠ ʚ ʙʽʣʢʘʭ KIR, ʷʢ 2D ʪʘʢ ʽ 3D  ʩʢʣʘʜʘʶʪʴʩʷ ʟ 24 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʟʘʣʠʰʢʽʚ. Ăʩʪʦʚʙʫʨʦʚʘ ʯʘʩʪʠʥʘò , ʥʘ ʷʢʽʡ ʨʦʟʤʽʱʝʥʽ ʜʦʤʝʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 24 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ. ʊʨʘʥʩʤʝʤʙʨʘʥʥʠʡ ʬʨʘʛʤʝʥʪ ʙʽʣʴʰʦʩʪʽ KIR , ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ KIR2DL1  ʽ KIR2DL2, ʫ ʷʢʠʭ ʚʽʥ ʻ ʢʦʨʦʪʰʠʤ ʟʘ ʨʘʭʫʥʦʢ 

ʚʽʜʩʫʪʥʦʩʪʽ (ʜʝʣʝʮʽʾ) ʪʨʴʦʭ ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ ʚ 7-ʫ ʝʢʟʦʥʽ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 20 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ; ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʯʘʩʪʠʥʘ ʚʤʽʱʫʻ ʚʽʜ 23 ʜʦ 96 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ. 

ɻʝʥʠ ʤʘʶʪʴ ʛʘʧʣʦʪʠʧʠ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ: - ɸ ʽ ɺ, ʷʢʽ ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʨʠʩʠ, ʘ 

ʪʘʢʦʞ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʤʽʱʝʥʥʽ  L ʽ S ʛʝʥʽʚ. ɿ ʮʝʥʪʨʦʤʽʨʥʦʛʦ ʢʽʥʮʷ ʢʦʞʥʠʡ 
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ʛʘʧʣʦʪʠʧ ʦʙʤʝʞʝʥʠʡ  ʛʝʥʘʤʠ  3DL3, ʘ ʟ ʪʽʣʦ ʤʽʨʥʦʛʦ - 3DL2. ʎʝ ʻ 

Ăʩʪʨʫʢʪʫʨʥʽò ʛʝʥʠ. ɺʦʥʠ Ăʦʙʤʝʞʫʶʪʴò ʚʝʩʴ ʨʝʛʽʦʥ ʨʦʟʤʽʨʦʤ 100000 ʧʘʨ 

ʥʫʢʣʝʦʪʠʜʽʚ. ʊʘʢʫ ʩʪʨʫʢʪʫʨʥʫ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʻ ʧʩʝʚʜʦʛʝʥ 3DP1 ̔  2DL4, ʷʢʽ 

ʨʦʟʤʽʱʝʥʽ ʚ ʮʝʥʪʨʽ ʨʝʛʽʦʥʫ. Ăʉʪʨʫʢʪʫʨʥʽò (framework) ʧʨʠʩʫʪʥʽ ʚ ʫʩʽʭ 

ʛʘʧʣʦʪʠʧʘʭ. ɼʚʘ ʨʝʛʽʦʥʠ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʛʝʥʘʤʠ ʟʘʧʦʚʥʝʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʝʥʘʤʠ- ʘʢʪʠʚʫʶʯʠʤʠ ʽ ʽʥʛʽʙʫʶʯʠʤʠ. ɺʽʜʤʽʥʥʽʩʪʴ 

ʛʘʧʣʦʪʠʧʽʚ  ʛʨʫʧʠ ɸ ʚʽʜ ʛʘʧʣʦʪʠʧʽʚ ʛʨʫʧʠ  ɺ ʧʦʣʷʛʘʻ ʚ ʢʽʣʴʢʽʩʪʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʝʥʽʚ. ɻʘʧʣʦʪʠʧ ɸ ʧʦʙʫʜʦʚʘʥ ʟ 1 ʘʢʪʠʚʫʶʯʦʛʦ ʛʝʥʫ  2DS4 ʽ 

ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʡ 4 ʽʥʛʽʙʫʶʯʠʭ - 2DL1,  2DL3, 3DL1, 3DL2. ɻʘʧʣʦʪʠʧʠ ɺ, 

ʥʘʚʧʘʢʠ, ʚʤʽʱʫʶʪʴ ʙʽʣʴʰʝ ʘʢʪʠʚʫʶʯʠʭ ʛʝʥʽʚ 2DS1.  2DS2,  2DS3,  2DS5, 

3DS1 ï ʽ ʤʦʞʫʪʴ ʚʤʽʱʫʚʘʪʠ ʽʥʛʽʙʫʶʯʽ ʛʝʥʠ, ʷʢʽ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʛʘʧʣʦʪʠʧʘʭ 

ʛʨʫʧʠ ɸ, ʥʘʧʨʠʢʣʘʜ - 2DL2. ʅʘʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ 20 ʚʘʨʽʘʥʪʽʚ ʛʘʧʣʦʪʠʧʽʚ ɺ. 

ɿʚôʷʟʦʢ  ʟ HLA-ʘʥʪʠʛʝʥʘʤʠ 1ʢʣʘʩʫ. 

ɹʽʣʢʠ KIR  ʚ ʝʩʪʨʘʮʝʣʶʣʷʨʥʦʤʫ ʨʝʛʽʦʥʽ ʤʘʶʪʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʧʦʜʽʙʥʽ 

ʩʪʨʫʢʪʫʨʠ (ʜʦʤʝʥʠ) ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʣʞʫʪʴ ʟʚô̫ ʟʫʚʘʪʠʩʴ ʟ ʘʥʪʠʛʝʥʘʤʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʟ ʘʥʪʠʛʝʥʘʤʠ 1ʢʣʘʩʫ. HLA ʘʥʪʠʛʝʥ ʻ ʣʽʛʘʥʜʦʤ ʜʣʷ KIR, ʘ ʷʢ ʩʣʽʜʩʪʚʦ 

ʮʴʦʛʦ ʽ NK ʢʣʽʪʠʥʠ ʧʨʦʷʚʣʷʶʪʴ ʩʚʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ.  
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ʈʠʩʫʥʦʢ 8.5 -  ʄʝʭʘʥʽʟʤʠ ʣʽʛʘʥʜʫʚʘʥʥʷ ʽ ʘʣʦʨʝʘʢʪʠʚʥʦʩʪʽ NK. 

 

ɸ. ʥʝʤʘʻ ʢʽʧʝʨʥʦʛʦ ʝʬʝʢʪʫ, ʪʦʤʫ ʱʦ ʙʣʦʢʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ  NK ʰʣʷʭʦʤ 

ʚʟʘʻʤʦʜʽʾ 2DL2 ʟ HLA-ʉw0301. ɺ. NK ʝʬʝʢʪ ʵ, ʮʠʪʦʪʦʢʩʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝ 

ʟʘʙʣʦʢʦʚʘʥʘ, ʪʦʤʫ ʱʦ  KIR2DL1 ʥʝ ʤʘʻ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʜʦ HLA-ʉw0301. 

 

ʈʦʣʴ KIR ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ. 

 ɯʤʫʥʦʨʝʘʢʪʠʚʥʽʩʪʴ NK, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʚʟʘʻʤʦʜʽʾ  KIR+ 

HLA-ʣʽʛʘʥʜ, ʧʦ-ʨʽʟʥʦʤʫ ʚʠʟʥʘʯʘʻ ʚʝʢʪʦʨ ʜʽʾ NK ʥʘ ʦʩʥʦʚʥʽ ʤʠʰʝʥʽ. 

ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʛʽʙʽʮʽʾ NK-ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʛʨʝʩʽʷ 

ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ, ʪʦʜʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʫ 

ʽʥʛʽʙʽʮʽʷ NK- ʻ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʪʦʤʫ ʱʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʚʽʜʪʦʨʛʥʝʥʥʷ. 

ʄʘʙʫʪʴ ʧʨʠʯʠʥʘ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʪʘʢʦʛʦ ʚʧʣʠʚʫ KIR ʥʘ ʟʘʢʣʶʯʥʠʡ ʝʪʘʧ 
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ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʣʽʜ ʰʫʢʘʪʠ ʫ ʧʨʦʪʠʨʽʯʥʦʤʫ ʧʨʦʷʚʣʝʥʥʽ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʤʝʭʘʥʽʟʤʫ.  

ɺʠʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ KIR ʥʝʩʫʤʽʩʥʦʩʪʽ: 

1.ʅʝʩʫʤʽʩʥʽʩʪʴ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ ʟʘ KIR  ʧʨʠ ʧʦʚʥʦʾ 

ʩʫʤʽʩʥʦʩʪʽ ʟʘ ʩʠʩʪʝʤʦʶ HLA. 

2. ʅʝʩʫʤʽʩʥʽʩʪʴ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ ʟʘ KIR+ HLA ʣʽʛʘʥʜ, ʷʢʘ 

ʧʦʪʝʥʮʽʡʥʦ ʧʝʨʝʜʙʘʯʘʻ ʘʣʦʨʝʘʢʪʠʚʥʽʩʪʴ NK.  

3.  ʅʝʩʫʤʽʩʥʽʩʪʴ ʤʽʞ  KIR ʽ HLA ʣʽʛʘʥʜʦʤ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. 

ʊʦʙʪʦ, ʧʦʚʝʜʽʥʢʘ NK ʧʨʦʪʠ ʤʽʰʝʥʝʡ  ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ ʘʙʦ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʟʚô̫ ʟʢʠ KIR+ HLA ʣʽʛʘʥʜ. 

ʅʝʩʫʤʽʩʥʽʩʪʴ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ ʟʘ KIR ʛʝʥʘʤʠ. 

 ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʠ ʧʨʦʚʦʜʠʣʠ ʚ 2003 -2005 ʨʦʢʘʭ ʚ ʢʽʣʴʢʦʭ ʬʨʘʥʮʫʟʴʢʠʭ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʮʝʥʪʨʘʭ ʫ ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʫ ʤʽʻʣʦʾʜʥʫ ʣʝʡʢʝʤʽʶ ʽ ʭʚʦʨʠʭ 

ʥʘ ʛʦʩʪʨʫ ʣʽʤʬʦʙʣʘʩʪʥʫ ʣʝʡʢʝʤʽʶ ʚ ʫʤʦʚʘʭ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʛʝʤʦʧʦʝʪʠʯʥʠʭ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʚʽʜ HLA ʽʜʝʥʪʠʯʥʠʭ ʜʦʥʦʨʽʚ, ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ KIR 

ʬʝʥʦʪʠʧʠ  174 ʧʘʨ ʜʦʥʦʨ-ʨʝʮʠʧʽʻʥʪ. ɺʠʟʥʘʯʝʥʽ   ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚ ʥʘʷʚʥʦʩʪʽ ʫ 

ʥʠʭ ʘʢʪʠʚʫʶʯʠʭ   KIR ʛʝʥʽʚ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʨʝʘʢʮʽʾ 

Ăʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠ ʛʦʩʧʦʜʘʨʷò, ʘ ʨʦʟʭʦʜʞʝʥʥʷ ʟʘ ʽʥʛʽʙʫʶʯʠʤʠ  KIR ʛʝʥʘʤʠ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ  ʚʠʞʠʚʘʥʦʩʪʽ. ɸʚʪʦʨʠ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʥʝʩʫʤʽʩʥʽʩʪʴ ʤʽʞ ʜʦʥʦʨʦʤ ʽ  ʨʝʮʠʧʽʻʥʪʦʤ ʟʘ ʙʫʜʴ-ʷʢʠʤʠ KIR ʛʝʥʘʤʠ ( ʷʢ 

ʘʢʪʠʚʫʶʯʠʤʠ ʪʘʢ ʽ ʽʥʛʽʙʫʶʯʠʤʠ) ʧʦʛʽʨʰʫʻ ʚʠʭʽʜ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʫ ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʽ ʣʝʡʢʝʤʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʪʫʨʝʮʴʢʠʭ ʘʚʪʦʨʽʚ ʧʽʜʪʚʝʨʜʠʣʦ ʜʘʥʽ ʚʠʩʥʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʚʽʜ 

HLA ʽʜʝʥʪʠʯʥʠʭ  ʩʠʙʣʽʥʛʽʚ ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ ʩʫʤʽʩʥʦʩʪʽ ʟʘ ʩʠʩʪʝʤʦʶ KIR. 

ʈʦʟʭʦʜʞʝʥʥʷ ʟʘ KIR-ʛʝʥʘʤʠ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ ʤʦʞʫʪʴ 

ʚʤʠʢʘʪʠ ʜʚʽ ʩʠʪʫʘʮʽʾ: 

- ʢʦʣʠ  KIR- ʨʝʧʝʨʪʫʘʨ ʨʝʮʠʧʽʻʥʪʘ ʻ Ăʚʢʣʶʯʝʥʠʤò ʚ ʨʝʧʝʨʪʫʘʨ 

ʜʦʥʦʨʘ, ʪʦʙʪʦ ʫ ʜʦʥʦʨʘ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ KIR- ʛʝʥʽʚ ʥʽʞ ʫ 

ʨʝʮʠʧʽʻʥʪʘ; ʧʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ  ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ  
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ʨʝʮʠʧʽʻʥʪʘ  ʥʘʧʨʘʚʣʝʥʘ ʫ ʙʽʢ  ʨʦʟʚʠʪʢʫ ʚʽʜʪʦʨʛʥʝʥʥʷ. 

- ʢʦʣʠ  KIR- ʨʝʧʝʨʪʫʘʨ ʜʦʥʦʨʘ  ʻ   Ăʚʢʣʶʯʝʥʠʤò ʚ KIR 

ʨʝʧʝʨʪʫʘʨ     ʨʝʮʠʧʽʻʥʪʘ; ʧʨʠ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʘʢʪʠʚʥʽʩʪʴ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʈʊʇɻ.  

ʈʦʙʦʪʠ ʛʦʣʘʥʜʩʴʢʠʭ ʘʚʪʦʨʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʚ ʙʽʣʰʽʩʪʽ ʚʠʧʘʜʢʽʚ 

ʧʨʦʷʚʣʷʣʘʩʴ ʭʨʦʥʽʯʥʘ ʬʦʨʤʘ ʈʊʇɻ. ʅʝʩʫʤʽʩʥʽʩʪʴ ʤʽʞ ʜʦʥʦʨʦʤ ʽ 

ʨʝʮʠʧʽʻʥʪʦʤ ʟʘ ʢʦʤʧʣʝʢʩʦʤ KIR+ HLA ʣʽʛʘʥʜ. 

ɸʥʪʠʛʝʥʠ ʣʦʢʫʩʫ HLACw   ʜʦʩʠʪʴ ʜʦʚʛʦ ʚʚʘʞʘʣʠʩʷ ʥʝʟʥʘʯʥʠʤʠ ʚ 

ʨʝʘʢʮʽʾ ʚʽʜʪʦʨʛʥʝʥʥʷ ʧʨʠ ʥʝʩʫʤʽʩʥʦʩʪʽ ʤʽʞ ʜʦʥʦʨʦʤ ʽ ʨʝʮʠʧʽʻʥʪʦʤ. 

ʅʘʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʩʫʤʽʩʥʽʩʪʴ ʟʘ ʩʧʝʮʠʬʽʯʥʦʩʪʷʤʠ ʜʘʥʦʛʦ ʣʦʢʫʩʫ 

ʧʦʛʽʨʰʫʻ ʚʠʞʠʚʘʥʽʩʪʴ ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ʆʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ ʜʘʥʦʛʦ ʝʬʝʢʪʫ 

ʚʚʘʞʘʻʪʴʩʷ ʘʣʦʨʝʘʢʪʠʚʥʽʩʪʴ NK, ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʯʝʨʝʟ ʟʚô̫ ʟʫʚʘʥʥʷ KIR+ 

HLA ʉ ʣʽʛʘʥʜ, ʱʦ ʩʢʣʘʣʦ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʛʣʷʜʫ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʮʽʣʦʤʫ. 

ʄʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ   KIR-ʨʝʮʝʧʪʦʨʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ KIR-ʬʝʥʦʪʠʧʫ 

ʜʦʩʣʽʜʞʝʥʦʛʦ ɼʅʂ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʣʽʤʝʨʘʟʥʫ ʣʘʥʮʶʛʦʚʫ ʨʝʘʢʮʽʶ ʟ ʩʠʢʚʝʩ-

ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ. ʉʫʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʷʛʘʻ ʚ ʚʠʟʥʘʯʝʥʥʽ 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʽʣʷʥʦʢ ɼʅʂ, ʷʢʽ ʻ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦ ʘʣʝʣʝʡ KIR  ʣʦʢʫʩʘ ʥʘ 

ʭʨʦʤʦʩʦʤʽ 19, ʚ ʨʝʛʽʦʥʽ, ʷʢʠʡ ʢʦʜʫʻ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʨʝʮʝʧʪʦʨʥʠʡ ʢʦʤʧʣʝʢʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ  ʩʧʝʢʪʨ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ ʩʧʨʠʷʻ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʤʫ 

ʧʽʜʙʦʨʫ ʧʘʨ ʜʦʥʦʨ-ʨʝʮʠʧʽʻʥʪ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ï ʚʠʟʥʘʯʘʻ ʥʦʚʽ ʤʝʭʘʥʽʟʤʠ 

ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʥʘʧʨʷʤʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʘʩʧʝʢʪʽ ʧʦʜʦʣʘʥʥʷ 

ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʥʝʩʫʤʽʩʥʦʩʪʽ ʧʨʠ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ. ɺ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʻ 

ʚʘʞʣʠʚʠʤ  ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʠʚʯʝʥʥʷ  ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʪʨʘʩʧʣʘʥʪʘʮʽʡʥʦʾ ʽʥʜʫʢʮʽʾ ʽ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʠʬʽʢʘʮʽʾ 

ʢʣʽʪʠʥ ʜʦʥʦʨʘ ʤʝʪʦʜʘʤʠ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʱʦ ʩʧʨʠʷʻ ʥʘʜʽʾ ʧʨʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʦʩʢʽʣʴʢʠ 
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ʩʘʤʝ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʘ ʪʝʨʘʧʽʷ ʯʘʩʪʦ ʻ ʻʜʠʥʠʤ ʰʘʥʩʦʤ ʥʘ ʞʠʪʪʷ 

ʣʶʜʠʥʠ.  

 

 

 

 

 HLA -ʩʠʩʪʝʤʘ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʬʫʥʢʮʽʷ ʣʶʜʠʥʠ.  

ɻʝʥʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚʠʢʦʥʫʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ 

ʚ ʨʝʧʨʦʜʫʢʮʽʾ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ.  ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʮʷ ʨʦʣʴ ʥʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʽ ʣʶʜʠʥʠ, ʦʜʥʘʢ ʜʦʩʠʪʴ ʚʽʜʦʤʘ ʫ ʪʚʘʨʠʥ. ʊʘʢ, ʤʠʰʽ, 

ʱʫʨʠ ʪʘ ʽʥʰʽ ʪʚʘʨʠʥʠ ʨʦʟʧʽʟʥʘʶʪʴ ʩʚʦʾʭ ʩʝʢʩʫʘʣʴʥʠʭ ʧʘʨʪʥʝʨʽʚ ʟ ʯʠʩʣʘ 

ʩʦʨʦʜʠʯʽʚ   ʽ ʟʜʽʡʩʥʶʶʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʤʽʞ ʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʝʢʫʣ 

HLA. ʇʦʜʽʙʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʦʨʘʥʪʽʚ ï 

ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʙʽʨʢʦʚʦ ʧʝʨʝʥʦʩʷʪʴ ʚ ʩʝʯʫ ʪʚʘʨʠʥ ʘʥʪʠʛʝʥʘʤʠ 

HLA ɯ ʢʣʘʩʫ. ʎʷ ʬʫʥʢʮʽʷ ʩʠʩʪʝʤʠ HLA ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʽʥʙʨʠʜʠʥʛʫ 

(ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ ʪʚʘʨʠʥ ʰʣʷʭʦʤ ʧʦʩʪʽʡʥʦʛʦ ʧʘʨʫʚʘʥʥʷ ʙʨʘʪʽʚ ʽ ʩʝʩʪʝʨ, 

ʧʨʠ ʷʢʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʛʝʥʝʪʠʯʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʪʚʘʨʠʥ) ʧʦʧʫʣʷʮʽʾ ʪʚʘʨʠʥ, 

ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʘʥʘʣʦʛʽʯʥʠʭ ʦʩʦʙʠʩʪʠʤ ʘʥʪʠʛʝʥʘʤ HLA ʢʣʘʩʫ I ʻ ʪʘʙʫ ʜʣʷ 

ʩʝʢʩʫʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ ʤʽʞ ʪʚʘʨʠʥʘʤʠ. ʅʶʭʦʚʘ ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʷʢ ʚʠʜʫ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʩʪʫʧʘʻʪʴʩʷ  ʪʚʘʨʠʥʥʽʡ, ʪʦʤʫ ʚ ʧʦʧʫʣʷʮʽʾ ʣʶʜʝʡ ʮʝʡ 

ʤʝʭʘʥʽʟʤ   ʜʫʞʝ ʧʦʩʣʘʙʣʝʥʠʡ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽʡ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ  

ʧʨʦʷʚʽʚ ʽʥʙʨʠʜʠʥʛʫ ʦʩʦʙʣʠʚʦ ʚ ʽʟʦʣʴʦʚʘʥʠʭ ʧʦʧʫʣʷʮʽʷʭ. ʇʦʜʽʙʥʝ ʷʚʠʱʝ ʤʘʻ 

ʤʽʩʮʝ ʚ ʝʪʥʽʯʥʠʭ,  ʘʙʦ ʚ ʢʘʩʪʦʚʠʭ  ʛʨʫʧʘʭ. ʅʘʧʨʠʢʣʘʜ, ʚ ʢʦʨʦʣʽʚʩʴʢʠʭ ʩʽʤôʷʭ, 

ʜʝ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʧʦʢʦʣʽʥʴ ʫʢʣʘʜʘʣʠʩʴ ʙʣʠʟʴʢʦ ʨʦʜʠʥʥʽ ʰʣʶʙʠ, 

ʟôʷʚʣʷʣʠʩʴ ʛʦʤʦʟʠʛʦʪʥʽ ʥʘʱʘʜʢʠ ʟʘ ʛʝʥʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʽʟ ʩʧʘʜʢʦʚʠʤʠ 

ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʘʜʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʚʨʦʜʞʝʥʠʭ ʚʘʜ.  

ʅʘ ʩʴʦʛʦʜʥʽ, ʙʣʠʟʴʢʦ ʨʦʜʠʥʥʽ ʰʣʶʙʠ ʟʘʙʦʨʦʥʝʥʽ ʮʝʨʢʚʦʶ ʪʘ ʜʝʨʞʘʚʦʶ. 

ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʥʶʭ ʣʶʜʠʥʠ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʡ ʚ ʦʮʽʥʮʽ  HLA-

ʩʫʤʽʩʥʦʩʪʽ ʟ ʧʦʪʝʥʮʽʡʥʠʤ ʧʘʨʪʥʝʨʦʤ ʧʦ ʰʣʶʙʫ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʰʣʶʙʠ 
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ʚʢʣʘʜʘʶʪʴʩʷ ʤʽʞ ʞʽʥʢʦʶ ʽ ʯʦʣʦʚʽʢʦʤ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ HLA-

ʽʜʝʥʪʠʯʥʠʤʠ. ʊʝʦʨʝʪʠʯʥʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʪʘʢʦʛʦ ʩʧʽʚʧʘʜʽʥʥʷ ʜʦʨʽʚʥʶʻ 1 ʥʘ 1000 

000, ʦʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʜʽʙʥʽ ʚʠʧʘʜʢʠ ʪʨʘʧʣʷʶʪʴʩʷ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ. ʆʜʥʽʻʶ 

ʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʷʚʠʱʘ ʻ ʪʝ, ʱʦ ʥʘʚʽʜʴ ʚʝʣʠʢʘ ʧʦʧʫʣʷʮʽʷ ʤʘʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʣʶʜʝʡ, ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʦʢʨʝʤʽ ʛʝʥʠ HLA ʯʠ ʾʭ ʛʨʫʧʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʛʦʤʦʟʠʛʦʪʥʦʤʫ ʩʪʘʥʽ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʚ HLA-ʛʝʥʦʪʠʧʽ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʧʘʨʪʥʝʨʘ ʙʫʚ ʧʨʠʩʫʪʥʽʡ ʦʜʠʥ ʟ HLA-ʘʥʪʠʛʝʥʽʚ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʛʦʤʦʟʠʛʦʪʥʦʤʫ ʩʪʘʥʽ  ʫ ʜʨʫʛʦʛʦ ʧʘʨʪʥʝʨʘ. ɺʠʭʦʜʷʯʽ ʽʟ ʟʘʢʦʥʽʚ 

ʩʧʘʜʢʦʚʦʩʪʽ (HLA-ʩʠʩʪʝʤʘ   ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʟʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʧʨʠʥʮʠʧʦʤ) 

HLA-ʘʥʪʠʛʝʥʽʚ, ʦʜʥʘ ʧʦʣʦʚʠʥʘ HLA-ʥʘʙʦʨʫ ʜʠʪʠʥʠ ʩʧʘʜʢʫʻʪʴʩʷ ʚʽʜ ʙʘʪʴʢʘ, ʘ 

ʜʨʫʛʘ ï ʚʽʜ ʤʘʪʝʨʽ; ʨʝʟʫʣʴʪʘʪʦʤ  ʻ ʽʜʝʥʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽ ʽ ʧʣʦʜʫ ʟʘ ʘʥʪʠʛʝʥʘʤʠ, 

ʷʢʽ ʧʨʠʩʫʪʥʽ ʫ ʛʝʥʦʪʠʧʽ ʤʘʪʝʨʽ ʚ ʛʦʤʦʟʠʛʦʪʥʦʤʫ ʩʪʘʥʽ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʘ HLA ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʝʣʽʤʽʥʘʮʽʶ ʛʦʤʦʟʠʛʦʪʥʠʭ ʥʘʱʘʜʢʽʚ, ʽ 

ʭʦʯʘ ʤʝʜʠʯʥʽ ʟʘʭʦʜʠ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ Ăʜʦʣʘʪʠ ʧʨʦʪʠʚʦʜʽʶò, 

ʟʘʟʚʠʯʘʡ HLA-ʛʦʤʦʟʪʛʦʪʥʽ ʽʥʜʠʚʽʜʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɺ ʝʚʦʣʶʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦ ʾ ʩʠʩʪʝʤʠ ï ʚʽʜ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ ʜʦ 

ʞʠʚʦʨʦʜʽʥʥʷ ï ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʚʞʜʠ ʙʫʣʦ ʟʘʧʦʙʽʛʘʥʥʷ ʽʤʫʥʥʦʛʦ 

ʚʽʜʪʦʨʛʥʝʥʥʷ ʝʤʙʨʽʦʥʘ ʦʨʛʘʥʽʟʤʦʤ ʤʘʪʝʨʽ. ʆʜʥʠʤ ʟ ʨʽʰʝʥʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ ï ʘʥʘʪʦʤʽʯʥʦʛʦ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʙʘʨôʻʨʫ ʤʽʞ 

ʦʨʛʘʥʽʟʤʦʤ ʤʘʪʝʨʽ ʽ ʝʤʙʨʽʦʥʘ.   

ɿ ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʪʢʘʥʠʥʘʤʠ ʤʝʞʫʻ ʰʘʨ ʧʣʘʮʝʥʪʠ ï ʮʝ ʢʣʽʪʠʥʠ 

ʪʨʦʬʦʙʣʘʩʪʘ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʽʤʫʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʦʢʨʝʤʘ, ʚʣʘʩʪʠʚʽʩʪʶ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʫʪʚʦʨʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʚʽʜʪʦʨʛʥʝʥʥʶ.   ɯʥʚʘʟʠʚʥʠʡ ʨʽʩʪ ʪʨʦʬʦʙʣʘʩʪʘ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘ  

ʨʦʟʚʠʪʦʢ ʧʣʘʮʝʥʪʠ, ʱʦ ʩʧʨʠʷʻ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʟʘʭʠʩʪʫ ʝʤʙʨʽʦʥʫ ʚ ʦʨʛʘʥʽʟʤʽ 

ʤʘʪʝʨʽ. 
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ʇʣʽʜ  - ʮʝ ʩʧʝʮʠʬʽʯʥʠʡ ʧʨʠʢʣʘʜ ʘʣʦʛʝʥʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʫ, ʷʢʠʡ 

ʫʩʧʘʜʢʦʚʫʻ ʧʦʣʦʚʠʥʫ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ ʥʘʙʦʨʫ. 

ɯʩʥʢʻ ʙʘʛʘʪʦ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʻ ʧʨʠʯʠʥʦʶ Ăʚʠʞʠʚʘʥʥʷò 

ʧʦʣʜʫ ʚ ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʽʛʽʪʥʦʩʪʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

1. ɺ ʩʝʨʝʜʦʚʠʱʽ ʤʘʪʢʠ ʧʨʦʭʦʜʷʪʴ ʟʥʘʯʥʦ ʦʩʣʘʙʣʝʥʽ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ. 

2. ʈʦʟʜʽʣʝʥʥʷ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ-ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʧʨʠ 

ʥʝʟʥʘʯʥʦʤʫ (ʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ) ʧʨʦʥʠʢʥʝʥʥʽ ʢʣʽʪʠʥ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ. 

3. ʉʧʝʮʠʬʽʯʥʘ ʙʫʜʦʚʘ ʪʨʦʬʦʙʣʘʩʪʫ ʟ ʥʝʢʣʘʩʠʯʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ( ʽʟ ʩʣʘʙʢʦʚʠʨʘʞʝʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʫ) ʽ 

ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʧʨʦʪʠʜʽʶ ʪʨʦʬʦʙʣʘʩʪʫ ʥʘ ʜʽʶ ʮʠʪʠʪʦʢʩʠʯʥʠʭ 

ʘʥʪʠʪʽʣ ʽ ʢʦʤʧʣʝʢʩʽʚ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ ʨʘʟʦʤ ʟ ʢʦʤʧʣʝʤʝʥʪʦʤ.  

4. ɯʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʤʘʪʢʠ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʽʣʝʥʥʷ ʟʘʭʠʩʥʠʭ 

ʱʦʜʦ ʧʣʦʜʫ ʬʘʢʪʦʨʽʚ. 

5. ʇʝʨʝʚʝʜʝʥʥʷ ʜʦ- ʽ ʧʽʩʣʷʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʩʫʧʨʝʩʦʨʥʠʭ ʢʣʽʪʠʥ ʚ 

ʝʥʜʦʤʝʪʨʽʡ. 

ʉʧʝʮʠʬʽʯʥʫ ʘʥʪʠʛʝʥʥʫ ʙʫʜʦʚʫ ʪʢʘʥʠʥ ʪʨʦʬʦʙʣʘʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʽ___. 

ʊʘʙʣʠʮʷ 8.3 - ɽʢʩʧʨʝʩʽʷ ʘʥʪʠʛʝʥʽʚ ʪʢʘʥʠʥʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʽ ʙʽʣʢʽʚ, ʷʢʽ 

ʟʘʭʠʱʘʶʪʴ ʪʨʦʬʦʙʣʘʩʪ ʣʶʜʠʥʠʚʽʜ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ɸʥʪʠʛʝʥ ʇʦʟʘʭʦʨʽʦʥʽʯʥʠʡ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ 

ʉʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪ ʎʠʪʦʪʨʦʬʦʙʣʘʩʪ 

HLA, ʢʣʘʩ ɯ 

HLA-ɸ, -ɺ ð ð ð 

HLA-G ++ ð ð 

HLA, ʢʣʘʩ ɯI 
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HLA-DR, DQ, DP ð ð ð 

ɹʽʣʢʠ, ʷʢʽ ʤʦʜʫʣʶʶʪʴ ʩʠʩʪʝʤʫ ʢʦʤʧʣʽʤʝʥʪʫ 

MCP (CD46) ++ ++ ð 

DAF (CD55) ++ ++ + 

ʇʨʦʪʝʢʪʠʥ (ʉD59) + + + 

 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ, ʥʘ ʪʢʘʥʠʥʘʭ ʪʨʦʬʦʙʣʘʩʪʫ ʥʝ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʙʽʣʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʫ, ʪʦʙʪʦ ʢʣʘʩʠʯʥʽ 

ʤʦʣʝʢʫʣʠ ʄʅʉ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʢʣʘʩʫ. ʅʘ ʧʦʟʘʭʦʨʽʦʥʽʯʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ 

ʧʽʜʣʷʛʘʶʪʴ ʝʢʩʧʨʝʩʽʾ ʥʝʢʣʘʩʠʯʥʽ ʤʦʣʝʢʫʣʠ ʄʅʉ ɯ ʢʣʘʩʫ, HLA-G ʟ ʦʙʤʝʞʝʥʠʤ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʟ ʦʙʤʝʞʝʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʫ. 

ɺʜ̔ʦʤʦ, ʱʦ ʤʦʣʝʢʫʣʠ HLA-G ʙʣʦʢʫʶʪʴ ʜʽʶ NK-ʢʣʽʪʠʥ (NK-ʢʣʽʪʠʥʠ ʥʝ ʜʽʶʪʴ 

ʥʘ ʢʣʽʪʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʄʦʣʝʢʫʣʠ ʄʅʉ ɯ ʢʣʘʩʫ). ʊʦʤʫ HLA-

G ʤʦʞʝ ʙʫʪʠ ʣʽʛʘʥʜʦʤ, ʷʢʠʡ ʣʽʢʚʽʜʫʻ ʮʠʪʠʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ NK-ʢʣʽʪʠʥ. ʂʨʽʤ 

ʮʠʭ ʝʣʝʤʝʥʪʽʚ, ʙʝʟ ʩʫʤʥʽʚʫ, ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʢʦʤʧʣʝʢʩ ʟʘʭʠʩʥʠʭ ʚʽʜ ʜʽʾ 

ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʙʽʣʢʽʚ. ɹʽʣʦʢ ʄʉʈ ʧʨʠʩʢʦʨʶʻ ʽʥʘʢʪʠʚʘʮʽʶ ʬʘʢʪʦʨʘ 

ʉ3b, ʘ ʬʘʢʪʦʨ  DAF ʟʘʧʦʙʽʛʘʻ ʬʦʨʤʫʚʘʥʥʶ ʢʦʥʚʝʨʪʘʟ ʉ3 ʽ ʧʨʠʩʢʦʨʶʻ  ʾʭ 

ʨʦʟʧʘʜ; ʢ ʩʚʦʶ ʯʝʨʛʫ ʉD59 ʛʘʣʴʤʫʻ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʫ, ʷʢʠʡ ʘʪʘʢʫʻ 

ʦʙʦʣʦʥʢʫ, ʽ ʡʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʢʣʽʪʠʥʫ ʦʙʦʣʦʥʢʫ. 

ʉʪʦʩʦʚʥʦ  ʨʦʣʽ HLA ʚ ʨʝʧʨʦʜʫʢʮʽʾ, ʩʣʽʜ ʟʘʟʘʥʘʯʠʪʠ, ʱʦ ʥʝʩʧʨʠʷʪʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ʥʘʚʽʪʴ ʯʘʩʪʢʦʚʦʾ HLA-ʩʫʤʽʩʥʦʩʪʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʪʝʨʤʽʥʘʭ 

ʚʘʛʽʪʥʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʘʢʫʰʝʨʩʴʢʠʭ ʧʘʪʦʣʦʛʽʡ, ʜʝ ʜʦʚʝʜʝʥʘ ʥʝʩʧʨʠʷʪʣʠʚʘ ʨʦʣʴ 

HLA-ʩʫʤʽʩʥʦʩʪʽ ʤʘʪʝʨʽ ʽ ʧʣʦʜʫ, ʻ  ʽʤʫʥʦʟʘʣʝʞʥʠʡ ʩʧʦʥʪʘʥʥʠʡ ʚʠʢʠʜʝʥʴ. ɼʣʷ 

ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʥʽ ʙʘʛʘʪʦ ʯʠʩʝʣʴʥʽ ʚʠʢʠʜʥʽ ʫ ʞʽʥʦʢ, ʚʩʝʙʽʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʷʢʠʭ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʙʫʜʴ-ʷʢʠʭ ʢʣʽʥʽʯʥʠʭ ʧʽʜʩʪʘʚ ʜʣʷ 
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ʚʠʢʠʜʥʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʞʽʥʦʢ ʤʘʣʠ ʥʦʨʤʘʣʴʥʫ 

ʚʘʛʽʪʥʽʩʪʴ ʫ ʰʣʶʙʘʭ ʟ ʽʥʰʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. 

ʆʜʥʘ ʟ ʛʽʧʦʪʝʟ ʚʠʥʠʢʥʝʥʥʷ ʩʧʦʥʪʘʥʥʦʛʦ ʚʠʢʠʜʥʷ ʧʨʝʜʙʘʯʘʻ ʽʩʥʫʚʘʥʥʷ 

Ăʙʣʦʢʫʶʯʠʭ ʘʥʪʠʪʽʣò, ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴ ʝʤʙʨʽʦʥʘʣʴʥʽ ʧʦʚʝʨʭʥʝʚʽ ʘʥʪʠʛʝʥʠ, 

ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʙʘʪʴʢʘ. ʎʽ ʘʥʪʠʪʽʣʘ ʤʘʶʪʴ ʦʙʤʝʞʝʥʫ ʟʜʘʪʥʽʩʪʴ ʟʚôʷʟʫʚʘʪʠ 

ʢʦʤʧʣʝʤʝʥʪ ʽ ʦʛʦʨʪʘʶʪʴ ʧʦʚʝʨʭʥʶ ʪʨʦʬʦʙʣʘʩʪʘ, ʥʝ ʧʦʰʢʦʜʞʫʶʯʠ, ʘ ʥʘʚʧʘʢʠ, 

ʟʘʭʠʱʘʶʯʠ ʡʦʛʦ ʚʽʜ ʘʪʘʢʠ ʨʝʘʢʪʠʚʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʧʨʠʪʠ 

ʘʥʪʠʛʝʥʽʚ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʨʠʩʫʪʥʽʩʪʴ ʚ ʩʠʨʦʚʘʪʮʽ, ʪʘʢ ʟʚʘʥʠʭ, 

Ăʙʣʦʢʫʶʯʠʭ ʘʥʪʠʪʽʣò ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʨʝʘʢʮʽʾ ʟʤʽʰʘʥʦʾ ʢʫʣʴʪʫʨʠ 

ʣʽʤʬʦʮʠʪʽʚ (mixed lymphocyte culture ï MLC), ʽʥʽʮʽʡʦʚʘʥʦʾ ʣʽʤʬʦʮʠʪʘʤʠ 

ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʽʜʩʫʪʥʽʩʪʴ ʙʣʦʢʫʶʯʦʛʦ ʬʘʢʪʦʨʘ  

ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚʥʘʩʣʽʜʦʢ ʧʨʠʩʫʪʥʦʩʪʽ ʩʧʽʣʴʥʠʭ ʘʥʪʠʛʝʥʽʚ HLA ʫ ʙʘʪʴʢʽʚ.  

ʏʝʨʝʟ ʯʘʩʪʢʦʚʫ ʘʙʦ ʧʦʚʥʫ HLA-ʽʜʝʥʪʠʯʥʽʩʪʴ ʙʘʪʴʢʽʚ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʜʫʢʮʽʷ 

ʟʘʭʠʩʥʦʾ ʨʝʘʢʮʽʾ ʤʘʪʝʨʽ ʚʽʜ ʧʣʦʜʫ, ʪʦʙʪʦ ʤʦʜʫʣʷʮʽʷ ʚʣʘʩʥʦʾ (ʧʦʪʝʥʮʽʡʥʦ 

ʰʢʽʜʣʠʚʦʾ) ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪ, ʷʢʠʤ ʫ ʧʝʚʥʦʤʫ ʟʥʘʯʝʥʥʷ  ʻ 

ʧʣʽʜ. ɹʘʛʘʪʦʯʠʩʝʣʴʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʽʩʥʫʚʘʥʥʷ 

ʩʧʽʣʴʥʠʭ ʘʣʝʣʽʚ ʫ ʧʦʜʨʫʞʥʽʭ ʧʘʨ, ʚ ʷʢʠʭ ʞʽʥʢʠ ʤʘʶʪʴ ʩʧʦʥʪʘʥʥʽ ʚʠʢʠʜʥʽ. 

ʌʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʜʣʷ ʩʧʦʥʪʘʥʥʠʭ ʚʠʢʠʜʥʽʚ ʻ ʦʜʥʦʯʘʩʥʝ ʽʩʥʫʚʘʥʥʷ  ʩʧʽʣʴʥʠʭ 

ʘʣʝʣʽʚ ʫ ʨʝʛʽʦʥʘʭ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʩʠʩʪʝʤʠ HLA, ʚ ʤʝʞʘʭ ʜʘʥʦʾ 

ʧʘʨʠ. ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʜʘʥʥʽ, ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʧʦʚʪʦʨʝʥʥʷ 

ʚʠʢʠʜʥʽʚ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʟʤʽʥʠ ʥʝ ʩʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʄʅʉ, 

ʩʢʽʣʴʢʠ ʚ ʛʝʥʘʭ, ʟʯʝʧʣʝʥʠʭ ʟ ʄʅʉ. 

ʆʪʞʝ, ʪʨʦʬʦʙʣʘʩʪ ʥʝ ʤʦʞʝ ʤʘʪʠ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ HLA, ʭʦʯʘ ʽʥʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʨʦʣʴ ʪʘʢ ʟʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʊLX ï ʚʜ̔ʧʦʚʽʜʥʠʢ 

ʩʠʩʪʝʤʠ ʪʢʘʥʠʥʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʜʣʷ ʜʣʷ ʪʨʦʬʦʙʣʘʩʪʘ. ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʪʝʦʨʽʻʶ, 

ʷʢʱʦ ʤʘʪʠ ʽ ʙʘʪʴʢʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʥʘʙʽʨ ʘʥʪʠʛʝʥʽʚ  ʊLX, ʪʦʜʽ ʝʤʙʨʽʦʥ ʥʝ 

ʚʠʯʚʣʷʻ ʜʦʩʪʘʪʥʴʦʾ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʜʣʷ ʽʥʜʫʢʮʽʾ ʟʘʭʠʩʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʦʨʛʘʥʽʟʤʫ ʤʘʪʝʨʽ. ɺ ʦʙʦʭ ʢʦʥʮʝʧʮʽʷʭ ʧʨʠʥʮʠʧʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʧʦʥʪʘʥʥʠʭ 
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ʚʠʢʠʜʥʽʚ ʻ ʩʪʠʤʫʣʷʮʽʷ ʟʘʭʠʩʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʘʪʝʨʽ, ʢʦʪʨʽ 

ʙʣʦʢʫʶʪʴ ʨʝʘʢʪʠʚʥʽʩʪʴ ʤʘʪʝʨʠʥʩʴʢʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʩʢʝʨʦʚʘʥʠʭ ʧʨʦʪʠ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ.  

ɯʥʰʦʶ ʘʢʫʰʝʨʩʴʢʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʧʨʠ ʷʢʽʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʦʣʴ 

ʘʥʪʠʛʝʥʽʚ HLA ʚ ʨʝʧʨʦʜʫʢʮʽʾ, ʻ ʪʘʢ ʟʚʘʥʘ ʧʝʨʝʥʦʰʝʥʘ ʚʽʛʽʪʥʽʩʪʴ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʦʨʛʘʥʽʟʤʽ ʞʽʥʢʠ ʟ ʧʝʨʝʥʦʰʝʥʦʶ 

ʚʘʛʽʪʥʽʩʪʶ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʚʘʛʽʪʥʦʩʪʽ 

ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ ʮʠʪʦʪʦʢʩʠʯʥ ̔ ʊ-ʣ̔ ʤʬʦʮʠʪʠ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʙʫʣʘ ʙ 

ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʪʠ ʢʣʽʪʠʥ ʯʦʣʦʚʽʢʘ. ʇʨʠ ʮʴʦʤʫ ʫ ʟʥʘʯʥʦʤʫ ʚʽʜʩʦʪʢʫ ʚʠʧʘʜʢʽʚ 

ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʽ ʽʜʝʥʪʠʯʥʽʩʪʴ ʤʽʞ ʧʦʜʨʫʞʞʷʤ ʟʘ ʘʥʪʠʛʝʥʘʤʠ HLA. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʩʫʤʽʩʥʽʩʪʴ ʧʘʨʪʥʝʨʽʚ, ʷʢʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʨʠʟʚʦʜʠʣʘ ʜʦ HLA-

ʩʫʤʽʩʥʦʩʪʽ ʤʽʞ ʤʘʪʽʨôʶ ʽ ʧʣʦʜʦʤ, ʥʝ ʜʦʟʚʦʣʷʣʘ ʘʢʪʠʚʫʚʘʪʠʩʷ ʊ-ʝʬʝʢʪʦʨʘʤ, ʷʢʽ 

ʧʨʠʡʤʘʶʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʣʦʛʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ HLA  ʫ ʣʶʜʠʥʠ, ʫʪʨʘʪʠʚʰʠ ʬʫʥʢʮʽʶ ʚʠʙʦʨʫ 

ʩʝʢʩʫʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʘ, Ăʥʘʤʘʛʘʻʪʴʩʷò ʟʘʭʠʩʪʠʪʠ ʾʾ ʚʽʜ ʧʦʷʚʠ HLA -

ʛʦʤʦʟʠʛʦʪ, ʦʩʢʽʣʴʢʠ, ʩʘʤʝ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ HLA -ʧʦʣʽʤʦʨʬʽʟʤʫ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ 

ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʦʶ HLA .  

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

 

1. ʅʘʟʚʽʪʴ ʩʪʫʧʝʥʽ ʛʝʥʝʪʠʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʜʦʥʦʨʘ ʽ ʨʝʮʠʧʽʻʥʪʘ ʟʘ 

ʘʥʪʠʛʝʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. 

2. ʗʢʽ ʽʩʥʫʶʪʴ ʚʠʜʠ KIR ʥʝʩʫʤʽʩʥʦʩʪʽ. 

3. ʆʭʘʨʘʢʪʝʨʽʟʫʡʪʝ ʤʝʭʘʥʽʟʤʠ ʤʦʞʣʠʚʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʥʘ ʘʣʦʘʥʪʠʛʝʥ. 

          4. ɿ ʷʢʦʶ ʤʝʪʦʶ ʧʨʦʚʦʜʠʪʴʩʷ ʘʣʦʛʝʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʩʪʦʚʙʫʨʦʚʠʭ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ . 

5 ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʫʯʘʩʪʴ ʤʦʣʝʢʫʣ I ʠ II ʢʣʘʩʽʚ ʄʅʉ ʚ  ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʷʭ ʧʨʠ  ʛʘʣʦʛʝʥʥʽʡ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ. 
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ɯʍ  ɻʝʥʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʽ ʤʦʞʣʠʚʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʘʩʦʮʽʘʮʽʾ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. 

 
ɺʠʢʣʶʯʥʦ ʚʩʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʙʽʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ. ʅʝʚʜʦʚʟʽ  ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ  ʧʦʣʽʤʦʨʬʽʟʤʫ ʝʨʠʪʨʦʮʠʪʽʚ ʥʘ 

ʨʽʚʥʽ   ʛʝʥʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ɸɺʆ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ    ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʘʩʧʝʢʪʽ 

ʤʦʞʣʠʚʦʩʪʽ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʇʝʨʰʽ 

ʩʧʨʦʙʠ ʥʝ ʜʘʣʠ ʚʘʛʦʤʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʣʝ  ʜʝʷʢʽ ʘʩʦʮʽʘʮʽʾ  ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ. 

ʅʘʧʨʠʢʣʘʜ ʤʽʞ ʛʨʫʧʦʶ ʢʨʦʚʽ ʆ ʽ ʚʠʨʘʟʢʦʶ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ, ʘ ʪʘʢʦʞ 

ʤʽʞ ʨʘʢʦʤ ʰʣʫʥʢʫ ʽ ʛʨʫʧʦʶ ʢʨʦʚʽ ɸ.  ʆʢʨʽʤ ʪʦʛʦ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʙʘʛʘʪʦ 

ʯʠʩʝʣʴʥʽ ʚʠʧʘʜʢʠ ʟʯʝʧʣʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʚʠʷʚʠʣʠ, ʱʦ ʛʝʥ 

ʝʣʽʧʪʦʮʠʪʦʟʫ ʻ ʟʯʝʧʣʝʥʠʤ ʟ ʣʦʢʫʩʦʤ ʨʝʟʫʩ-ʬʘʢʪʦʨʘ, ʘ ʜʝʷʢʽ  ʽʥʰʽ ʛʝʥʠ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʍ-ʭʨʦʤʦʩʦʤʦʶ ( ʣʦʢʫʩ Xg). 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ  ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʣʠ ʥʝ ʪʽʣʴʢʠ ʚʠʷʚʠʪʠ ʧʝʚʥʽ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚʷʟʢʠ 

ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤʠ ɸɺʆ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʘʣʝ ʽ ʚʠʟʥʘʯʠʪʠ  ʤʦʞʣʠʚʽ 

ʤʝʭʘʥʽʟʤʠ ʪʘʢʦʾ ʘʩʦʮʽʘʮʽʾ.   ɻʨʫʧʘ ʢʨʦʚʽ ɸ/ɺ, ʘʙʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʥʝʶ ʘʥʪʠʛʝʥʠ H, 

Lewis, Ii, ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʥʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ  ʝʧʽʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥʘʭ (ʨʦʪʦʚʘ ʧʦʨʦʞʥʠʥʘ, ʧʠʱʝʚʦʜ, ʰʣʫʥʦʢ, ʪʦʥʢʠʡ ʽ ʪʦʚʩʪʠʡ ʢʠʰʢʦʚʠʢ, 

ʙʨʦʥʭʦʧʫʣʴʤʦʥʘʣʴʥʽʘ ʽ ʫʨʦʛʝʥʽʪʘʣʥʘ ʩʠʩʪʝʤʠ), ʜʝ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ 

ʧʫʭʣʠʥʠ ʫ ʣʶʜʠʥʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʤʽʥʠ ʚ ʛʨʫʧʽ ʢʨʦʚʽ ʥʘ ʨʽʚʥʽ ʧʦʧʝʨʝʜʥʠʢʘ, 

ʧʨʠ ʟʚô̫ ʟʫʚʘʥʥʽ ʟ ʘʥʪʠʛʝʥʘʤʠ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʫʭʣʠʥʦʶ 

ʟʤʽʥʠ  ʛʣʽʢʦʣʽʟʫʚʘʥʥʷ ʽ ʙʘʛʘʪʦ ʟ ʥʠʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥ ʪʫʤʦʨʘʩʦʮʽʡʦʚʘʥʠʭ 

ʢʘʨʙʦʛʠʜʨʘʪʥʠʭ ʘʥʪʠʛʝʥʽʚ. ɼʝʣʝʮʽʷ ʘʙʦ ʨʝʜʫʢʮʽʷ ɸ ʽ ɺ ʝʧ̔ʪʦʧʽʚ ʧʨʠ ʧʫʭʣʠʥʘʭ 

ʫ ʣʶʜʠʥʠ ʻ ʧʨʝʜʤʝʪʦʤ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʪʪʻʚʠʤ ʚʥʝʩʢʦʤ ʚ ʜʘʥʠʡ 

ʥʘʧʨʷʤʦʢ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʙʫʣʘ ʩʝʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʨʘʢʦʚʠʭ ʧʫʭʣʠʥʘʭ  

ʰʣʫʥʢʫ. ʇʽʟʥʽʰʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʜʝʣʝʮʽʷ  ɸ ʽ ɺ ʘʥʪʠʛʝʥʽʚ ʢʦʨʝʣʶʚʘʣʘ 

ʟʽ ʩʪʫʧʝʥʝʤ ʤʘʣʽʛʥʽʟʘʮʽʾ ʽ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʫʭʣʠʥ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʣʝʛʝʥʽʚ, ʢʘʨʮʠʥʦʤʠ ʨʦʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʣʝʮʽʾ/ʨʝʜʫʢʮʽʾ ɸ 
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ʘʥʪʠʛʝʥʫ ʧʨʠ ʧʝʨʚʠʥʥʽʡ ʢʘʨʮʠʥʦʤʽ ʣʝʛʝʥʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ  ʛʨʫʧʘʤʠ ʢʨʦʚʽ ɸ ʘʙʦ 

ɸɺ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ɸ
-
 ʧʘʮʽʻʥʪʽʚ  ʚʠʞʠʚʘʥʥʽʩʪʴ ʤʝʥʴʰ, ʥʽʞ ʫ ɸ

+
. ʆʜʥʘʢ, 

ʜʝʣʝʮʽʷ ɺ ʘʥʪʠʛʝʥʫ ʥʝ ʢʦʨʝʣʶʻ ʪʘʢ ʯʽʪʢʦ ʷʢ ʘʥʪʠʛʝʥ ɸ ʟ ʚʠʞʠʚʘʥʥʽʩʪʶ 

ʧʘʮʽʻʥʪʫ. ʊʦʙʪʦ, ʧʨʠ ʧʝʨʚʠʥʥʽʡ ʢʘʨʮʠʥʦʤʽ ʣʝʛʝʥʽʚ ʜʝʣʝʮʽʷ ɸ ʽ ɺ  ʚʠʩʦʢʦ 

ʢʦʨʝʣʶʚʘʣʘ ʟ ʚʠʞʘʚʘʥʥʽʩʪʶ ʧʘʮʽʻʥʪʘ. ɿʘ ʤʝʭʘʥʽʟʤʦʤ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʘʤʝ ʜʝʣʝʮʽʷ ɸ ʽ ɺ ʘʥʪʠʛʝʥʽʚ ʚʠʢʣʠʢʘʻ ʧʦʩʠʣʝʥʥʷ 

ʤʘʣʽʛʥʠʟʘʮʽʾ ʧʫʭʣʠʥ ʣʶʜʠʥʠ.  

ɿʘ ʤʝʭʘʥʠʟʤʦʤ ʩʫʧʨʝʩʽʾ -ʝʢʩʧʨʝʩʽʾ ʝʢʩʧʨʝʩʽʾ ɸ/ɺ ʚ ʧʫʭʣʠʥʘʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  

ʝʢʩʧʨʝʩʽʷ  vs. ʜʝʣʝʮʽʾ ɸ/ɺ ʘʥʪʠʛʝʥʽʚ ʯʽʪʢʦ ʢʦʨʝʣʶʻ ʟ ʘʢʪʠʚʥʽʩʪʶ ɸ ʽ ɺ 

ʪʨʘʥʩʬʝʨʘʟʘʤʠ, ʘʣʝ ʙʝʟ ʛʽʜʨʦʣʽʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʧʨʦʤʦʫʪʦʨʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ɸɺʆ ʛʝʥʽ: ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 43 bp 

ʪʘʥʜʝʤʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʦʜʠʥʠʮʽ ʨʦʟʤʽʱʝʥʦʾ ʤʽʞ  -3899 ʽ -3618 ʧʦʤʽʪʥʦ 

ʟʥʠʞʝʥʘ ʚ ɸ
-
 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɸ

+
 ʢʣʽʪʠʥʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚ ɸ

-
 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɸ

+
 

ʢʣʽʪʠʥʘʤʠ ʧʦʢʘʟʘʥ ʙʽʣʴʰ  ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʝʪʠʣʫʚʘʥʥʷ ɼʅʂ ʚ ʨʝʛʽʦʥʽ 

ʧʨʦʤʦʫʪʝʨʘ, ʘ ʤʝʪʠʣʴʦʚʘʥʘ  ɼʅʂ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ (ʽʥʛʽʙʫʚʘʪʠ) 

ʪʨʘʥʩʢʨʠʧʮʽʶ ɸ ʛʝʥʫ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʘʤʝ ʷʢʽ  ʬʘʢʪʦʨʠ 

ʪʨʘʥʩʢʨʠʧʮʽʾ ʟʘʣʫʯʝʥʽ  ʚ ʩʫʧʨʝʩʽʶ: ɸ ʘʙʦ ɺ ï ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟôʷʩʦʚʘʥʠʤ. 

ʊʘʢʠʤ, ʯʠʥʦʤ ʚʞʝ ʥʘ ʨʽʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʩʠʩʪʝʤ ʢʨʦʚʽ ʦʪʨʠʤʘʥʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʽ ʚʽʜʥʦʩʥʦ ʤʝʭʘʥʠʟʤʽʚ ʮʴʦʛʦ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ. 

 ʄʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʠʩʴ ʟ ʚʽʜʢʨʠʪʪʷʤ ʛʦʣʦʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʛʝʥʽʚ    ñʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽò,  ʚʠʟʥʘʯʝʥʥʶ ʨʦʣʽ 

ʩʠʩʪʝʤʠ HLA ʚ ʛʝʥʝʪʠʯʥʦʤʫ ʢʦʥʪʨʦʣʽ ʽʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ,  

ʨʦʟʰʠʬʨʦʚʮʽ ʤʝʭʘʥʽʟʤʽʚ ʚʟʘʻʤʦʜʽʾ ʤʘʨʢʝʨʽʚ ʅLɸ ʟ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʤʝʭʘʥʽʟʤʽʚ    ʪʢʘʥʠʥʥʦʾ ʩʫʤʽʩʥʦʩʪʽ. 

 ʇʦʣʽʤʦʨʬʽʟʤ ʩʠʩʪʝʤʠ ʅLɸ ʩʧʨʠʷʚ ʚʠʚʯʝʥʥʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʟ 

ʧʦʟʠʮʽʡ  ʩʚʦʻʨʽʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟʘʭʠʩʪʫ ʚʽʜ ʯʫʞʝʨʽʜʥʠʭ  ʘʛʝʥʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʤʽʢʨʦʙʥʦʛʦ ʽ ʚʽʨʫʩʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʆʪ ʯʦʤʫ ʟ ʧʦʷʚʦʶ ʪʠʧʦʚʠʭ 
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ʩʠʨʦʚʘʪʦʢ  ʧʦʯʘʚʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʧʦʰʫʢ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʘʥʪʠʛʝʥʘʤʠ ʅLɸ ʽ 

ʭʚʦʨʦʙʘʤʠ. ɺ ʟʚô̫ ʟʢʫ ʟ ʯʠʤ  ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʛʽʧʦʪʝʟʠ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ 

ʤʝʭʘʥʽʟʤʠ ʤʦʞʣʠʚʦʾ ʘʩʦʮʽʘʮʽʾ ʩʠʩʪʝʤʠ ʅLɸ ʟ ʭʚʦʨʦʙʘʤʠ, ʟʚ'ʷʟʦʢ ʛʝʥʽʚ  ʅLɸ ʟ 

ʽʥʰʠʤʠ ʛʝʥʘʤʠ ʚ ʨʝʘʣʽʟʘʮʽʾ  ʪʘʢʦʛʦ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ.   

ʈʝʮʝʧʪʦʨʥʘ ʪʝʦʨʽʷ. ɿʛʽʜʥʦ ʮʽʻʾ ʪʝʦʨʽʾ, ʘʥʪʠʛʝʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʚʦʻʨʽʜʥʠʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ ʜʣʷ ʧʘʪʦʛʝʥʥʠʭ ʚʽʨʫʩʽʚ, ʜʦ ʷʢʠʭ ʚʦʥʠ ʤʦʞʫʪʴ 

ʧʨʠʢʨʽʧʣʶʚʘʪʠʩʷ ʽ ʧʦʰʢʦʜʞʫʚʘʪʠ ʢʣʽʪʠʥʫ. ʄʦʜʝʣʣʶ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʮʽʻʾ 

ʛʽʧʦʪʝʟʠ ʧʦʩʣʫʞʠʚ ʚʧʣʠʚ ʚʽʨʫʩʫ ʥʘ ʥʦʨʤʘʣʴʥʽ ʬʽʙʨʦʙʣʘʩʪʠ ʽ ʩʦʤʘʪʠʯʥʽ 

ʛʽʙʨʠʜʥʽ ʢʣʽʪʠʥʠ. ɺʽʜʦʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʩʦʤʘʪʠʯʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ ʢʣʽʪʠʥ ʣʶʜʠʥʘ-

ʤʠʰʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʘ ʚʪʨʘʪʘ ʭʨʦʤʦʩʦʤʥʠʭ ʢʣʽʪʠʥ ʣʶʜʠʥʠ, ʯʘʩʪʢʦʚʦ 

ʭʨʦʤʦʩʦʤʠ  ʉ6, ʥʘ ʷʢʽʡ ʨʦʟʤʽʱʝʥʽ ʛʝʥʠ ʅLɸ. ʇʦʯʘʪʢʦʚʽ ʬʽʙʨʦʧʣʘʩʪʠ ʣʶʜʠʥʠ 

ʯʫʪʣʠʚʽ ʜʦ ʧʦʣʽʚʽʨʫʩʫ II, ʂʦʢʩʘʢʠ ɺ3 ʽ ʚʽʨʫʩʫ ɽʭʦ, ʘ ʢʣʽʪʠʥʠ ʤʠʰʽ ʨʝʟʠʩʪʝʥʪʥʽ 

ʜʦ ʥʠʭ. ʇʽʩʣʷ ʩʭʨʝʱʫʚʘʥʥʷ ʢʣʽʪʠʥ ʨʝʧʣʽʢʘʮʽʷ ʚʽʨʫʩʫ ʤʘʣʘ ʤʽʩʮʝ ʷʢ ʜʦ ʚʪʨʘʪʠ 

ʘʥʪʠʛʝʥʽʚ ʅLɸ, ʪʘʢ ʽ ʧʽʩʣʷ ʥʝʾ. ʑʝ ʦʜʥʠʤ ʬʘʢʪʦʤ, ʷʢʠʡ ʧʨʦʪʠʨʽʯʠʪʴ 

ʨʝʮʝʧʪʦʨʥʽʡ ʪʝʦʨʽʾ ʻ ʪʝ, ʱʦ ʜʝʷʢʽ ʚʽʨʫʩʠ, ʥʘʧʨʠʢʣʘʜ ʚʽʨʫʩʠ ʢʦʨʽ, ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʙʫʜʴ ʷʢʦʾ ʣʶʜʠʥʠ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʢʘʟʫʶʪʴ 

ʥʘ ʪʝ, ʱʦ ʚ ʷʢʦʩʪʽ ʪʘʢʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʩʪʫʧʘʶʪʴ ʤʦʣʝʢʫʣʠ ʘʥʪʠʛʝʥʽʚ Iʢʣʘʩʫ. A. 

Svejgaard L.Ryder ʧʨʦʧʦʥʫʚʘʣʠ ʦʜʠʥ ʽʟ ʤʦʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʚô̫ ʟʢʫ ʤʽʞ 

ʘʥʪʠʛʝʥʘʤʠ ʅLɸ ʽ ʝʥʜʦʢʨʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʚʠʭʦʜʷʯʠ ʟ ʛʽʧʦʪʝʟʠ ʟʘ 

ʷʢʦʶ ʜʝʷʢʽ ʤʦʣʝʢʫʣʠ ʘʥʪʠʛʝʥʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ, ʘʙʦ ʚ ʨʦʟʯʠʥʥʦʤʫ ʩʪʘʥʽ 

ʤʘʶʪʴ ʩʪʨʫʢʪʫʨʥʫ ʩʭʦʞʽʩʪʴ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʜʣʷ ʧʝʚʥʠʭ ʣʽʛʘʥʜʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʛʦʨʤʦʥʽʚ ʽ ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʢʫʨʫʶʯʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʽ ʥʦʨʤʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʛʦʨʤʦʥ ï ʨʝʮʝʧʪʦʨ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʘʬʽʥʽʪʝʪ ʤʽʞ ʣʽʛʘʥʜʘʤʠ ʽ 

ʨʝʮʝʧʪʦʨʘʤʠ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʠʡ ʥʽʞ ʤʽʞ ʣʽʛʘʥʜʘʤʠ ʽ ʤʦʣʝʢʫʣʘʤʠ ʅLɸ, 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʽʛʘʥʜʽʚ ʟʚôʷʟʫʻʪʴʩʷ ʩʘʤʝ ʟ ʅLɸ ʘʥʪʠʛʝʥʘʤʠ, ʪʦʤʫ ʱʠ 

ʦʩʪʘʥʥʽ ʧʨʠʩʫʪʥʽ ʥʘ ʚʩʽʭ ʢʣʽʪʠʥʘʭ, ʘ ʩʧʝʮʠʬʽʯʥʽ ʨʝʮʝʧʪʦʨʠ ʣʠʰʝ ʥʘ ʢʣʽʪʠʥʘʭ-

ʤʽʰʝʥʷʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʨʦʟʚʠʥʫʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʛʦʨʤʦʥʽʚ ʟ ʅLɸ ʘʥʪʠʛʝʥʘʤʠ 
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ʊʝʦʨʽʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʽʤʽʢʨʽʾ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʥʘʙʫʚʘʶʪʴ 

ʚ ʩʪʨʫʢʪʫʨʽ ʩʚʦʾʭ ʦʙʦʣʦʥʦʢ ʜʝʪʝʨʤʽʥʘʥʪʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ ʥʘ ʚʧʣʠʚ ʤʽʢʨʦʙʫ ʘʙʦ ʚʽʨʫʩʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʦʩʪʘʥʥʽ ʤʦʞʫʪʴ ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʧʨʦʥʠʢʘʪʠ ʚʩʝʨʝʜʠʥʫ ʦʨʛʘʥʽʟʤʫ ʽ 

ʚʠʢʣʠʢʘʪʠ ʧʘʪʦʛʝʥʥʫ ʜʽʶ. ɿʜʘʪʥʽʩʪʴ ʟʙʫʜʥʠʢʘ ʭʚʦʨʦʙʠ ʤʘʩʢʫʚʘʪʠʩʷ ʧʽʜ 

ʘʥʪʠʛʝʥʠ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ ʘʥʪʠʛʝʥʥʦʾ, ʘʙʦ ʤʦʣʝʢʫʣʷʨʥʦʾ, 

ʤʽʤʽʢʨʽʾ. ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʭʨʝʩʥʦ ʨʝʘʛʫʶʯʠʭ ʘʥʪʠʛʝʥʽʚ ʙʫʣʠ 

ʚʠʚʯʝʥʽ ʨʽʟʥʽ ʚʠʜʠ ʤʽʢʨʦʙʽʚ. ʉʧʝʮʽʘʣʴʥʠʤʠ ʪʦʥʢʠʤʠ ʩʝʨʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʜʘʣʦʩʷ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʜʝʷʢʽ ʤʽʢʨʦʙʠ, ʥʘʧʨʠʢʣʘʜ ʢʣʝʙʩʽʻʣʠ, ʧʦʥʠʞʫʶʪʴ ʪʠʪʨ 

ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠʨʦʚʘʪʦʢ ʧʨʦʪʠ ʘʥʪʠʛʝʥʫ ʅLɸ-ɺ27, ʱʦ ʥʘʜʘʣʽ 

ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦ ʧʦʷʩʥʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʩʘʤʝ ʟ 

ʮʠʤ ʘʥʪʠʛʝʥʦʤ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʨʫʧʠ ʚʯʝʥʠʭ ʜʦʢʘʟʘʥʦ, ʱʦ ʢʫʣʴʪʫʨʘʣʴʥʽ 

ʬʽʣʴʪʨʠ Klebsiella ʚʤʽʱʫʶʪʴ ʬʘʢʪʦʨʠ, ʷʢʽ ʟʜʽʙʥʽ ʩʧʝʮʠʬʽʯʥʦ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʅLɸ-ɺ27 ʧʦʟʠʪʠʚʥʽ ʣʽʤʬʦʮʠʪʠ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʬʝʥʦʪʠʧʫ, ʷʢʠʡ ʧʨʠʪʘʤʘʥʥʠʭ ʭʚʦʨʠʤʠ ʦʩʦʙʘʤ, ʭʚʦʨʠʤ ʥʘ ʘʥʢʽʣʦʟʫʶʯʠʡ 

ʩʧʦʥʜʠʣʽʪ. ɺʽʨʦʛʽʜʥʦ, ʱʦ ʘʥʪʠʛʝʥ ɺ27 ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʤʘʻ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʦʩʽʙ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ɿʤʽʥʝʥʠ ʪʘʢʠʤ ʯʠʥʦʤ ʤʦʣʝʢʫʣʠ 

ʘʥʪʠʛʝʥʽʚ ʚʞʝ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʬʫʥʢʮʽʾ, ʽ, ʤʦʞʣʠʚʦ,  

ʢʦʤʧʣʝʢʩ ʅLɸʤʦʣʝʢʫʣʘ+ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʘʥʪʠʛʝʥ ʘʢʪʠʚʫʻ ʮʠʪʦʪʦʢʩʠʯʥʽ ʊ-

ʢʣʽʪʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʪʨʦʧʥʽʩʪʴ ʜʦ ʢʽʩʪʢʦʚʦ-ʧʦʝʜʥʫʚʘʣʴʥʽʡ ʪʢʘʥʠʥʠ. 

ɸʩʦʮʽʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʘʥʪʠʛʝʥʦʤ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʅLɸ-ɺ27, ʘʣʝ ʽ ʟ ʽʥʰʠʤʠ ʧʝʨʝʭʨʝʩʥʦ ʨʝʘʛʫʶʯʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ( B7; B22; 

DB27; Bw41; Bw42). ʄʦʞʣʠʚʦ ʤʦʣʝʢʫʣʠ ʚʩʽʻʾ ʧʝʨʝʭʨʝʩʥʦ ʨʝʘʛʫʶʯʦʾ ʛʨʫʧʠ 

ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʜʝʪʝʨʤʽʥʘʥʪʫ, ʷʢʘ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʩʘʤʝ ʚ ʷʢʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ 

ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

ʗʢʱʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʝʦʨʽʾ ʤʽʤʽʢʨʽʾ, ʪʦ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʜʦʤʽʥʘʥʪʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʩʣʽʜʫʚʘʥʥʷ ʛʝʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʧʨʠʡʥʷʪʪʷ ʜʦ 

ʭʚʦʨʦʙ. ʉʽʤʝʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʜʘʥʝ ʧʨʠʧʫʱʝʥʥʷ. 
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 ʄʦʜʠʬʽʢʘʮʽʷ ʘʥʪʠʛʝʥʽʚ  ʅLɸ ʚʽʨʫʩʘʤʠ. ɼʦʧʫʩʢʘʶʪʴ, ʱʦ ʚ ʧʝʚʥʠʭ 

ʫʤʦʚʘʭ ʚʽʨʫʩ ʟʜʘʪʝʥ ʤʦʜʠʬʽʢʫʚʘʪʠ, ʪʦʙʪʦ ʟʤʽʥʶʚʘʪʠ, ʘʥʪʠʛʝʥʠ ʅLɸ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ ʢʣʽʪʠʥʠ ʜʦ ʪʦʢʩʠʥʫ ʯʠ ʥʝʧʣʘʩʪʠʯʥʠʭ 

ʟʤʽʥʘʭ. ɺʥʘʩʣʽʜʦʢ ʤʦʜʠʬʽʢʘʮʽʾ ʘʥʪʠʛʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʅLɸ ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ 

ʜʽʾ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʭʘʟʷʾʥʘ, ʪʦʙʪʦ ʥʝ ʨʦʟʧʽʟʥʘʚʘʪʠ ʾʭ ʷʢ ʩʚʦʾ ʚʣʘʩʥʽ, 

ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʚʢʣʶʯʝʥʥʽ ʚʽʨʫʩʥʦʛʦ ʛʝʥʦʤʫ ʥʘ ʨʽʚʥʽ ʅLɸ ʘʙʦ ʡʦʛʦ 

ʜʽʾ ʥʘ ʈʅʂ. ʎʝ ʷʚʠʱʝ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʣʠʰʝ ʧʨʠ ʚʠʙʽʨʢʦʚʽʡ ʣʦʢʘʣʽʟʘʮʽʾ 

ʚʽʨʫʩʫ ʚ ʪʢʘʥʠʥʘʭ, ʥʘʧʨʠʢʣʘʜ ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɺ ʫ ʧʝʯʽʥʮʽ. ʎʶ ʛʽʧʦʪʝʟʫ ʧʦʢʠ 

ʥʝ ʤʦʞʥʘ ʩʧʨʦʩʪʫʚʘʪʠ, ʘʣʝ ʽ ʜʦʚʝʩʪʠ ʥʝ ʻ ʤʦʞʣʠʚʠʤ. 

ɿʚ'ʷʟʦʢ ʛʝʥʽʚ ʅLɸ ʟ ʛʝʥʘʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ 

ʤʠʰʘʭ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʛʝʥʠ ʩʠʩʪʝʤʠ ʅ-2 (ʘʥʘʣʦʛʽʯʥʦ ʩʠʩʪʝʤʽ ʅLɸ ʫ 

ʣʶʜʠʥʠ) ʟʯʝʧʣʝʥʽ ʟ ʛʝʥʘʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɻʝʥʠ ʮʽʻʾ ʦʙʣʘʩʪʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʟʜʘʪʥʽʩʪʴ ʽʥʜʠʚʽʜʫʫʤʫ ʜʦ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʧʣʠʚ ʨʽʟʥʠʭ ʰʪʫʯʥʠʭ 

ʽ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʛʝʥʽʚ. ʇʨʠʯʦʤʫ ʮʷ ʚʽʜʧʦʚʽʜʴ ʜʫʞʝ ʯʽʪʢʦ ʢʦʨʝʣʶʻ ʟ ʅ-2 

ʛʘʧʣʦʪʠʧʘʤʠ. ʃʽʥʽʾ ʤʠʰʝʡ ʟ ʛʘʧʣʦʪʠʧʦʤ ʅ-2b ʚʠʷʚʠʣʠʩʷ ʟʜʘʪʥʠʤʠ ʜʘʚʘʪʠ 

ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʰʪʫʯʥʠʡ ʧʦʣʽ ʧʝʧʪʠʜ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʪʚʘʨʠʥ ʟ ʛʘʧʣʦʪʠʧʦʤ 

ʅ-2k ʚʽʜʤʽʯʝʥʠʡ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʽ. ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʜʝʪʝʨʤʽʥʫʶʪʴ 

ʛʝʥʠ ʅ-2 ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ  ʩʘʤʽ ʘʙʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʥʰʠʭ ʛʝʥʽʚ, ʟʯʝʧʣʝʥʠʭ ʟ 

ʥʠʤʠ? ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʦʥʢʠʭ ʛʝʥʝʪʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʩʠʩʪʝʤʘ  ʅ-2 ʧʨʷʤʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʚʠʪʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺʠʷʚʠʣʦʩʴ, 

ʱʦ ʫ ʤʠʰʝʡ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʧʨʠʩʫʪʥʷ ʫ ʛʝʥʽʚ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʚ ʦʙʣʘʩʪʽ Irb 

ʧʦʙʣʠʟʫ ʅ-2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʪʚʘʨʠʥʘʭ, 

ʤʦʞʣʠʚʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʣʶʜʠʥʫ ʣʠʰʝ ʧʦ ʘʥʘʣʦʛʽʾ, ʦʩʢʽʣʴʢʠ ʥʘ ʪʦʡ ʯʘʩ ʫ 

ʣʶʜʠʥʠ ʛʝʥʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʦʢʠ ʥʝ ʚʽʜʢʨʠʪʽ, ʭʦʯ ʽ ʙʫʣʠ ʥʝʧʨʷʤʽ ʜʦʢʘʟʠ 

ʮʴʦʛʦ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ  Ir-ʛʝʥʽʚ ʫ ʣʶʜʠʥʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʙʩ-ʤʝʪʦʜ. 

ʄʽʨʢʫʚʘʥʥʷ ʘʚʪʦʨʽʚ ʙʫʣʠ ʦʩʥʦʚʘʥʽ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʘʢʮʠʥ 

ʽʜʝʥʪʠʯʥʠʤ ʧʦ ʅLɸ ʩʠʙʩʘʤ ʧʦʚʠʥʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ 

ʦʜʥʘʢʦʚʦʾ ʩʠʣʠ. ʎʝ ʜʘʣʦ ʙ ʤʦʞʣʠʚʽʩʪʴ ʜʦʢʘʟʘʪʠ, ʱʦ Ir-ʛʝʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʽʡ 

ʞʝ ʭʨʦʤʦʩʦʤʽ, ʱʦ ʽ ʘʥʪʠʛʝʥʠ ʩʠʩʪʝʤʠ ʅLɸ. ʆʜʥʘʢ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʙʫʣʦ 
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ʦʜʝʨʞʘʥʦ ʣʠʰʝ ʧʨʠ ʚʚʝʜʝʥʽ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʚʽʨʫʩʫ ʢʦʨʽ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ 

ʽʤʫʥʽʟʘʮʽʾ ʽʥʰʠʤʠ ʚʘʢʮʠʥʘʤʠ ʯʽʪʢʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʥʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ.  

 ɼʦʢʘʟʠ ʟʯʝʧʣʝʥʥʷ ʛʝʥʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟ ʘʥʪʠʛʝʥʘʤʠ ʅLɸ ʽ ʾʭ ʨʦʣʴ ʚ 

ʜʝʪʝʨʤʽʥʫʚʘʥʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʭʚʦʨʦʙʠ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʭʚʦʨʠʭ ʘʣʝʨʛʽʻʶ. ɹʫʣʘ ʚʠʷʚʣʝʥʘ ʚʠʩʦʢʘ ʩʪʝʧʽʥʴ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʘʥʪʠʛʝʥʘʤʠ 

ʅLɸ-ɺ7, ɺw22, ɺ40 ʽ ɺ27, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʽʻʾ ʧʝʨʝʭʨʝʩʥʦ ʨʝʘʛʫʶʯʦʾ 

ʛʨʫʧʠ, ʽ ʘʣʝʨʛʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʧʨʠ ʷʢʦʤʫ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʷʢ ʧʽʜʚʠʱʝʥʝ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠ-lgɽ-ʘʥʪʠʪʽʣ. 

ʋ 70-ʭ ʨʦʢʘʭ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʚʽʜʦʮʪʚ ʟʚô̫ ʟʢʫ ʤʽʞ ʩʭʠʣʴʥʽʩʪʶ 

ʜʦ ʮʽʣʦʛʦ ʨʷʜʫ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʛʝʥʘʤʠ ʩʠʩʪʝʤʠ ʅLɸ. ɽʚʦʣʶʮʽʷ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʾʾ 

ʧʦʣʽʤʦʨʬʽʟʤ ʧʨʦʭʦʜʠʚ ʰʣʷʭʦʤ ʤʫʪʘʮʽʡ ʚ ʛʝʥʦʤʽ, ʷʢʽ ʟʘʢʨʽʧʣʶʚʘʣʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʝʚʦʣʶʮʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʷʢ ʢʦʨʠʩʥʘ ʛʝʥʝʪʠʯʥʘ ʦʟʥʘʢʘ. 

 ɿʛʽʜʥʦ ʪʝʦʨʽʾ Ăʛʝʥʝʪʠʯʥʦʾ ʩʝʣʝʢʮʽʾò ʌʽʰʝʨʘ , ʛʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʪʦʜʽ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʧʦʧʫʣʷʮʽʾ, ʢʦʣʠ ʩʧʨʠʷʻ ʾʾ ʚʠʞʠʚʘʥʦʩʪʽ . ʇʨʘʢʪʠʯʥʦ ʫʥʽʢʘʣʴʥʝ 

ʧʦʣʽʤʦʨʬʥʝ  ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʫ ʪʢʘʥʠʥʘʭ  (ʘʥʪʠʛʝʥʠ 

ʪʽʣʴʢʠ ʯʦʪʠʨʴʦʭ ʣʦʢʫʩʽʚ ʤʦʞʫʪʴ ʜʘʪʠ 50 ʤʣʥ. ʂʦʤʙʽʥʘʮʽʡ)  ʽ ʚʠʟʥʘʯʘʻ 

ʙʽʦʣʦʛʽʯʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʘʣʝʥʥʷ ʽʟ ʦʨʛʘʥʽʟʤʫ 

Ăʯʫʞʝʨʽʜʥʦʛʦò ʘʛʝʥʪʘ ( ʭʚʦʨʦʙʦʪʚʦʨʥʽ ʦʨʛʘʥʽʟʤʠ ʽ ʟʤʽʥʝʥʽ ʦʩʦʙʠʩʪʽ ʢʣʽʪʠʥʠ). 

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʫ ʫʯʘʩʪʴ ɻʂɻʉ ʚ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʷʭ, ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ 

ʚʚʘʞʘʻ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʽ ʘʩʦʮʽʘʮʽʾ ʙʫʜʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʧʨʠ ʥʝʦʧʣʘʩʪʠʯʥʠʭ 

ʧʨʦʮʝʩʘʭ ʽ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ʆʜʥʘʢ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʘʩʦʮʽʘʮʽʾ ʧʨʠʪʘʤʘʥʥʽ ʜʣʷ ʧʦʨʽʚʥʷʥʥʦ 

ʨʽʜʢʦ ʧʦʰʠʨʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʽ ʟʘʛʘʣʴʥʽ ʦʟʥʘʢʠ: 

ʥʝʟô̫ ʩʦʚʘʥʘ ʝʪʽʦʣʦʛʽʷ ʽ ʧʘʪʦʛʝʥʝʟ, ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʩʽʤʝʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, 

ʧʦʣʽʛʝʥʥʝ ʘʙʦ ʧʦʣʽʤʦʨʬʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʽ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. 

L. Lamm  ʨʦʟʨʽʟʥʶʻ ʜʚʘ ʚʠʜʫ ʟʚôʷʟʢʫ ʅLɸ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ: ʛʝʥʝʪʠʯʥʘ 

ʟʯʝʧʣʝʥʥʽʩʪʴ ʽ ʛʝʥʝʪʠʯʥʘ ʘʩʦʮʽʘʮʽʷ. ʇʨʦ ʛʝʥʝʪʠʯʥʫ ʟʯʝʧʣʝʥʽʩʪʴ ʽʜʝ ʤʦʚʘ, 

ʢʦʣʠ Ăʧʘʪʦʣʦʛʽʯʥʠʡò ʛʝʥ ʤʘʻ ʽʩʪʠʥʥʝ ʟʯʝʧʣʝʥʥʷ ʟ ʅLɸ ʢʦʤʧʣʝʢʩʦʤ. ʇʨʠ 
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ʮʴʦʤʫ, ʚ ʢʦʞʥʦʤʫ ʨʘʟʽ ʢʦʣʠ ʩʧʘʜʢʫʝʪʴʩʷ ʛʘʧʣʦʪʠʧ, ʩʧʘʜʢʫʻʪʴʩʷ ʽ  

Ăʧʘʪʦʣʦʛʽʯʥʠʡò ʛʝʥ. ʋ ʚʠʧʘʜʢʘʭ ʟʯʝʧʣʝʥʦʩʪʽ ʟ ʅLɸ ʢʦʤʧʣʝʢʩʦʤ ʤʠ ʤʘʻʤʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫʞʝ ʚ 

ʘʥʪʝʥʘʪʘʣʴʥʦʤʫ ʘʙʦ ʚ ʨʘʥʥʴʦʤʫ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʘʭ.  ɸʣʝ ʟʘ ʜʘʥʠʤ 

ʧʨʠʥʮʠʧʦʤ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʙʤʝʞʝʥʝ ʢʦʣʦ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘʧʨʠʢʣʘʜ 

ʜʝʬʽʮʠʪ ʬʝʨʤʝʥʪʫ 21-ʛʽʜʨʦʢʩʠʣʘʟʠ, ʘʙʩʦʣʶʪʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʉ2 ʽ ʉ4 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ, ʛʝʤʦʭʨʦʤʘʪʦʟ. ʇʨʠ ʜʘʥʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ(5) ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʘʥʪʠʛʝʥʫ ɸ3(69% ʧʨʦʪʠ 31% ʚ 

ʥʦʨʤʽ).ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʘʥʪʠʛʝʥʽʚ ʧʨʠʜʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʨʠ 

ʩʽʤʝʡʥʦʤʫ ʘʥʘʣʽʟʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʫ ʧʦʰʠʨʝʥʽʩʪʴ ʛʘʧʣʦʪʠʧʽʚ  ʅLɸ-

ɸ11,B27,Cw2 ʧʨʠ ʥʘʷʚʥʽʩʪʽ ʤʘʣʠʭ ʘʥʦʤʘʣʽʡ ʤʝʪʘʙʦʣʽʟʤʫ ʟʘʣʽʟʘ, ʘ ʛʘʧʣʦʪʠʧ 

HLA-A3,B14,Cw5- ʤʘʨʢʝʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʘʜʩʦʨʙʮʽʾ ʟʘʣʽʟʘ ʟ ʾʞʠ. ʇʦʚʥʠʡ 

ʢʦʤʧʣʝʢʩ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʛʝʤʦʭʨʦʤʘʪʦʟʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʟʘʟʥʘʯʝʥʠʭ ʛʘʧʣʦʪʠʧʽʚ. 

ɿʥʘʯʥʦ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʩʦʮʽʘʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ  ʤʘʨʢʝʨʽʚ ʅLɸ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʏʘʩʪʢʦʚʝ ʧʦʷʩʥʝʥʥʷ  ʪʘʢʦʛʦ ʟʚôʷʟʢʫ ʜʘʻ ʩʘʤʘ ʩʪʨʫʢʪʫʨʘ 

ʢʦʨʦʪʢʦʛʦ ʧʣʝʯʘ 6 ʭʨʦʤʦʩʦʤʠ, ʜʝ ʦʢʨʽʤ ʣʦʢʫʩʽʚ HLA -A, B, C, DR  ʟʥʘʭʦʜʷʪʴʩʷ 

ʣʦʢʫʩʠ ʜʨʫʛʦʛʦ ʽ ʯʝʪʚʝʨʪʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ, ɺ-ʬʘʢʪʦʨʘ ʧʨʦʧʝʨʜʠʥʫ, 

ʩʫʧʝʨʦʢʩʽʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ), ʽ, ʤʦʞʣʠʚʦ   Ir  I̔ʘ ʛʝʥʠ. ɺʽʜʦʤʦ, ʱʦ ʛʝʥʠ, ʷʢʽ ʢʦʜʫʶʪʴ 

ʘʥʪʠʛʝʥʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʽ ʜʦ ʢʣʘʩʽʚ ʘʥʪʠʛʝʥʽʚ: ʧʝʨʰʠʡ ʢʣʘʩ ʢʦʜʫʻ 

ʩʝʨʦʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʻʤʽ ʘʥʪʠʛʝʥʠ HLA -A, B, C), ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ 

ʧʨʠ ʛʘʣʦʛʝʥʥʽʡ ʥʝʩʫʤʽʩʥʦʩʪʽ. ɼʨʫʛʠʡ ʢʣʘʩ ʛʝʥʽʚ ʜʝʪʝʨʤʽʥʫʻ ʘʥʪʠʛʝʥʠ ʷʢʽ ʪʝʞ 

ʚʠʷʚʣʷʶʪʴ ʩʝʨʦʛʦʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʘʣʝ ʥʘʩʴʦʛʦʜʥʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʦʙʪʦ ʥʘ ʨʽʚʥʽ 

ʛʝʥʦʤʥʦʾ ɼʅʂ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʨʠʩʫʪʥʽ  ʥʘ ɺ-ʢʣʽʪʠʥʘʭ, ʚʠʢʣʶʯʥʦ ʥʘ ʘʢʪʠʚʦʚʘʥʠʭ 

ʊ-ʢʣʽʪʠʥʘʭ, ʩʧʝʨʤʘʪʦʟʦʾʜʘʭ ʽ ʽ ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ. ɺ ʮʶ ʛʨʫʧʫ ʚʭʦʜʷʪʴ ʛʝʥʠ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ, ʟʘʣʫʯʘʶʪʴʩʷ ʚ ʤʽʞʢʣʽʪʠʥʥʫ 

ʚʟʘʻʤʦʜʽʶ ʽ ʚʠʟʥʘʯʘʶʪʴ ʩʠʣʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʝʚʥʽ ʘʥʪʠʛʝʥʠ. ʅʝ ʤʦʞʥʘ ʥʝ 

ʟʛʘʜʘʪʠ ʚʠʢʣʶʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʘʥʪʠʛʝʥʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʝʩʪʨʠʢʮʽʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. HLA -ʘʥʪʠʛʝʥʠ ʚʠʟʥʘʯʘʶʪʴ ʢʦʦʧʝʨʘʮʽʶ ʤʽʞ ʨʽʟʥʠʤʠ ʩʫʙʧʦʧʫʣʷʮʽʷʤʠ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʣʽʤʬʦʮʠʪʽʚ-ʤʘʢʨʦʬʘʛʽʚ: ʢʦʤʧʣʝʢʩ ʘʥʪʠʛʝʥʽʚ II  ʢʣʘʩʫ 
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ʚ ʩʧʦʣʫʯʝʥʥʽ ʟ ʯʫʞʝʨʽʜʥʠʤ ʙʽʣʢʦʤ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʤʘʢʨʦʬʘʛʘʤʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʮʶ 

ʽʥʬʦʨʤʘʮʽʶ ʽʜʝʥʪʠʯʥʠʤ ʣʽʤʬʦʮʠʪʘʤ-ʭʝʣʧʝʨʘʤ. ʇʦʪʽʤ ʊ-ʭʝʣʧʝʨʠ ʩʪʠʤʫʣʶʶʪʴ 

ʛʝʥʝʨʘʮʽʶ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʢʽʣʣʝʨʽʚ, ʷʢʽ ʜʽʶʪʴ ʪʽʣʴʢʠ ʥʘ ʪʽ ʤʠʰʝʥʽ, ʷʢʽ ʻ 

ʽʜʝʥʪʠʯʥʠʤʠ ʟʘ ʘʥʪʠʛʝʥʘʤʠ I ʢʣʘʩʫ. ʊʨʝʪʽʡ ʢʣʘʩ ʛʝʥʽʚ ʚʤʠʢʘʻ ʨʝʛʫʣʷʪʦʨʥʽ ʽ 

ʩʪʨʫʢʪʫʨʥʽ ʛʝʥʠ, ʷʢʽ ʢʦʜʫʶʪʴ ʙʽʣʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʉ2ɹ ʉ4 ʽ Bf-ʧʨʦʧʝʨʜʽʥʦʚʠʡ 

ʬʘʢʪʦʨ. ʇʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʢʣʘʩʫ ɯɯɯ ʤʦʞʝ 

ʙʫʪʠ ʟʚôʷʟʘʥʠʡ ʟ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʜʽʘʙʝʪʫ ɯ ʪʠʧʫ. ʎʽ ʛʝʥʠ ʢʦʜʫʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʉ2 ʽ 

ʉ4 ʢʦʤʧʣʝʤʝʥʪʫ ʽ ʧʨʦʧʝʨʜʠʥʦʚʠʡ ʬʘʢʪʦʨ ɺ. ʊʘʢ, ʚ ʛʘʧʣʦʪʠʧʽ ɸ1, ɺ8, DR3, DQ2, 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ɯɿʉɼ, ʟʥʘʡʜʝʥʦ ʘʣʝʣʴ ʉ4ɸ0null . ɺ 

ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ɭʚʨʦʧʠ ʙʽʣʴʰ ʨʘʥʥʽʡ ʚʽʢ ʜʝʙʶʪʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ 

ʽʥʰʠʤ ʚʘʨʽʘʥʪʦʤ ʛʘʧʣʦʪʠʧʫ   DR3, DQ2, ʢʦʪʨʠʡ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ɸ30, ɺ18 ʽ ɺfF1. 

ɺ ʇʽʚʥʽʯʥʽʡ ɭʚʨʦʧʽ ʜʘʥʠʡ ʚʘʨʽʘʥʪ ʤʘʣʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ, ʦʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʛʘʧʣʦʪʠʧ ɸ2, ɺ15, ʉw3, DR4 ʽ ʤʽʩʪʷʪʴ ʘʣʝʣʴ ʉ4ɺ3, ʷʢʘ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʷʚʣʷʻʪʴʩʷ ʨʘʨʠʪʝʪʥʠʡ ʚ ʽʥʰʠʭ ʛʘʧʣʦʪʠʧʘʭ. 

ɹʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ ʬʘʢʪ ʷʢ ʧʦʟʠʪʠʚʥʦʾ ʪʘʢ ʽ 

ʥʝʛʘʪʠʚʥʦʾ ʘʩʦʮʽʘʮʽʾ ʘʥʪʠʛʝʥʽʚ HLA ʟ ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʟʘ ʝʪʽʦʣʦʛʽʻʶ ʽ 

ʧʘʪʦʛʝʥʝʟʦʤ: ʟʘʭʚʦʨʶʚʘʥʥʷ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʽ ʽ 

ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʫʩʪʘʚʽʚ, ʽʥʬʝʢʮʽʡʥʦ-ʘʣʝʨʛʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʽʥʰʽ. ɺ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʽʩʪʽ ʜʦʩʣʽʜʞʝʥʦ ʙʣʠʟʴʢʦ 40 

ʥʦʟʦʣʦʛʽʯʥʠʭ ʦʜʠʥʠʮʴ. ʏʠʩʣʦ ʘʥʪʠʛʝʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

ʘʩʦʮʽʘʮʽʾ ʟ ʜʘʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʝ ʪʘʢ ʙʘʛʘʪʦ ï ʩʝʨʝʜ ʘʥʪʠʛʝʥʽʚ ʣʦʢʫʩʫ ɸ 

(ɸ1, ɸ2, ɸ3, ɸ9, ɸ10, ɸ19), ʩʝʨʝʜ ʘʥʪʠʛʝʥʽʚ ʣʦʢʫʩʫ ɺ (ɺ5, ɺ7, ɺ8, ɺ15, ɺ27, 

ɺ35). ʇʨʠ ʮʴʦʤʫ ʘʥʪʠʛʝʥ ʤʦʞʝ ʙʫʪʠ ʤʘʨʢʝʨʦʤ ʜʣʷ ʥʝʚʝʣʠʢʦʛʦ ʢʦʣʘ 

ʟʘʭʚʦʨʶʚʘʥʴ (HLA-ɸ3- ʧʦʟʠʪʠʚʽʥʽ ʘʩʦʮʽʘʮʽʾ -ʭʨʦʥʽʯʥʠʡ ʤʽʻʣʦʣʝʡʢʦʟ; 

ʤʽʘʩʪʝʥʽʷ; ʥʝʛʘʪʠʚʥʽ ʘʩʦʮʽʘʮʽʾ ʧʩʦʨʽʘʟ), ʘʙʦ  ʙʫʪʠ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ (HLA-ɺ7 ï ʰʽʩʪʴʤʘ ʥʦʟʦʣʦʛʽʯʥʠʤʠ ʬʦʨʤʘʤʠ,  

HLA-ɺ8 ʜ ʜʝʩʷʪʴʤʘ ʥʦʟʦʣʦʛʽʯʥʠʤʠ ʬʦʨʤʘʤʽ). 

ʅʘʩʴʦʛʦʜʥʽ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʛʽʧʦʪʝʟʽ, ʟʛʽʜʥʦ ʷʢʦʾ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʫʩʴʦʤʫ ʾʾ ʧʦʣʽʤʦʨʬʥʦʤʫ ʧʨʦʷʚʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʨʝʘʢʪʠʚʥʽʩʪʶ ʦʨʛʘʥʽʟʤʫ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ  Ir - ʛʝʥʘʤʠ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʣʦʢʫʩʠ HLA, ʟʯʝʧʣʝʥʽ ʟ  Ir- 
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ʛʝʥʘʤʠ ʙʫʜʫʪʴ ʚʠʩʪʫʧʘʪʠ ʫ ʨʦʣʽ ʩʚʽʜʢʽʚ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚʷʟʢʫ ʘʣʝʣʝʡ ʣʦʢʫʩʽʚ Ir 

ʯʝʨʝʟ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʚʷʟʢʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʘʪʦʣʦʛʽʻʶ. ʊʘʢ, ʧʝʚʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ  ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦʛʝʥ DR3 ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʛʝʥʦʤ, ʷʢʠʡ 

ʽʥʛʽʙʫʻ ʰʚʠʜʢʽʩʪʴ ʜʝʛʨʘʜʘʮʽʾ ʘʥʪʠʛʝʥʫ ʚ ʤʘʢʨʦʬʘʛʘʭ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʜʝʛʨʘʜʘʮʽʾ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʚʦʨʦʪʥʴʦʤʫ ʟʚʷʟʢʫ ʟ ʩʠʣʦʶ ʛʫʤʦʨʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʅʘʩʴʦʛʦʜʥʽ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʩʘʤʝ ʚʠʚʯʝʥʥʶ ʛʝʥʽʚ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʽʚʥʽ ʘʩʦʮʽʘʮʽʾ ʛʝʥʦʪʠʧʦʚʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʷʢʦʛʦ ʻ ʧʦʦʨʫʰʝʥʥʷ ʚ ʽʤʫʥʥʦʤʫ ʛʦ 

ʤʝʦʩʪʘʟʽ. ɺʠʭʦʜʷʯʠ ʟ ʧʦʟʠʮʽʡ, ʱʦ ʛʝʥʠ HLA, ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʟʘ 

ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʚʽʜʧʦʚʽʜʜʶ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʣʦʢʫʩʠ  HLA-DR, ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʚʷʟʘʥʘ ʩʘʤʝ ʟ  ʬʫʥʢʮʽʻʶ  Ir- ʛʝʥʽʚ. ʊʘʢ, 

ʧʽʜʚʠʱʝʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʪʽʣ, ʷʢʽ 

ʧʝʨʝʰʢʦʜʞʫʶʪʴ ʨʦʟʚʠʪʢʫ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʜʦ ʜʘʥʦʛʦ ʧʘʪʦʛʝʥʫ. 

ʇʝʨʝʭʽʜ ʜʦʩʣʽʜʞʝʥʴ  ʩʠʩʪʝʤʠ HLA ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʨʽʚʝʥʴ 

ʜʦʟʚʦʣʠʚ ʧʦ-ʥʦʚʦʤʫ ʨʦʟʛʣʷʥʫʪʠ ʤʝʭʘʥʽʟʤʠ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ 

HLA ʟ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʩʪʘʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʚʽʜʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʊʘʢ, ʤʦʣʝʢʫʣʠ ʄʅʉ ʧʨʠʡʤʘʶʪʴ 

ʩʪʘʙʽʣʴʥʫ ʬʦʨʤʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʪʨʴʦʭʤʽʨʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʽʣʴʢʠ ʧʽʩʣʷ ʪʦʛʰʦ, 

ʷʢ ʚ ʟʚôʷʟʫʶʯʠʡ  ʩʘʡʪ ʾʾ ʩʢʣʘʜʢʠ ʚʩʪʨʦʶʻʪʴʩʷ ʧʝʧʪʠʜ. ʊʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ 

ʤʦʣʝʢʫʣʘ ʄʅʉ ʟʜʽʙʥʘ ʤʽʛʨʫʚʘʪʠ ʥʘ ʧʦʚʝʨʭʥʶ ʢʣʽʪʠʥʠ, ʜʝ ʚʦʥʘ ʽ ʚʠʢʦʥʫʻ ʩʚʦʾ 

ʬʫʥʢʮʽʾ. ʄʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʩʽʭ ʘʣʝʣʴʥʠʭ 

ʚʘʨʠʘʥʪʽʚ ʘʥʪʠʛʝʥʽʚ HLA, ʥʘʚʽʪʴ ʥʘ ʨʽʚʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ,  ʩʪʨʫʢʪʫʨʫ ʧʝʧʪʠʜʽʚ, 

ʷʢʽ ʩʘʤʝ ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʨʽʟʥʠʭ  ʯʫʞʝʨʽʜʥʠʭ ʘʛʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ  

ʭʚʦʨʦʙʦʪʚʦʨʥʽ, ʜʦʟʚʦʣʷʻ ʟʘʟʜʘʣʝʛʽʜʴ  ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʽʤʫʥʦʜʦʤʽʥʘʥʪʥʠʭ  ʧʝʧʪʠʜʽʚ ʪʠʤ ʯʠ ʽʥʰʠʤ  ʫʯʘʩʪʢʘʤ ʤʦʣʝʢʫʣʠ ʄʅʉ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʦʞʥʘ ʟʘʟʜʘʣʝʛʽʜʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʛʝʥʝʪʠʯʥʫ ʚʽʜʧʦʚʽʜʴ, ʘʙʦ ʾʾ 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʘʛʝʥʪ. ʊʘʢʫ ʧʦʟʠʮʽʶ ʜʦʙʨʝ ʽʣʶʩʪʨʫʶʪʴ ʜʘʥʽ ʧʨʦ ʪʝ, 

ʱʦ ʧʝʧʪʠʜ ʚʨ̔ʫʩʫ ʛʝʨʧʝʩʘ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʛʘʧʣʦʪʠʧʦʤ HLA DQA1 0501/DQB1 

2001, ʘʣʝ ʥʝ HLA DQA1 0201/DQB1 201. ʈ̔ ʟʥʠʮʷ ʤʽʞ ʥʠʤʠ  ʚ ʣʘʥʮʶʛʫ   
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DQA1 ʩʢʣʘʜʘʻ 15 ʘʤ̔ʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ. [46]. ɼʘʥʠʡ ʬʘʢʪ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʴ ʽʥʜʠʚʽʜʫ ʥʘ ʚʘʢʮʽʥʘʮʽʶ ʧʨʦʪʠ 

ʭʚʦʨʦʪʚʦʨʥʦʛʦ ʘʛʝʥʪʫ (8) ʽ ʧʝʨʝʜʙʘʯʠʪʠ ʥʘʩʢʽʣʴʢʠ ʮʷ ʚʽʜʧʦʚʽʜʴ ʙʫʜʝ 

ʬʽʟʽʦʣʦʛʽʯʥʦʶ. ʊʦʙʪʦ, ʜʘʥʠʡ ʤʝʭʘʥʽʟʤ  ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʮʽʣʦʛʦ ʨʽʜʫ ʟʘʭʚʦʨʶʚʘʥʴ 

  ʄʦʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʨʝʘʣʽʟʘʮʽʾ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚʷʟʢʽʚ HLA ʘʥʪʠʛʝʥʽʚ 

ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚʚʘʞʘʻʪʴʩʷ ʜʝʬʽʮʠʪ ʜʝʷʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʫ ʚ 

ʦʨʛʘʥʠʟʤʽ ʭʚʦʨʦʛʦ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʦ, ʱʦ ʨʝʛʫʣʷʮʽʷ ʽʤʫʥʥʦʾ ʚʽʧʦʚʽʜʽ 

ʽ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʩʘʤʝ ʚ ʮʴʦʤʫ ʟʚʷʟʢʫ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʭʚʦʨʠʭ ʥʘ  ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʉ3 ʽ ʬʘʢʪʦʨʘ 

Bf ʚʟʘʻʤʦʟʚʷʟʘʥʽ ʟ HLA-ɺ8, ʘ ʫ ʭʚʦʨʠʭ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʢʦʤʧʣʝʤʝʥʪʫ 

ʧʽʜʚʠʱʝʥʘ ʯʘʩʪʦʪʘ ʘʥʪʠʛʝʥʫ ɺ27(8 ʩʪʘʪʴʷ). 

ʑʝ ʦʜʠʥ ʟ ʧʨʠʧʫʩʪʠʤʠʭ ʤʝʭʘʥʠʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʾ 

ʘʩʦʮʽʘʮʽʾ ʘʥʪʠʛʝʥ-ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʚ ʪʦʤʫ, ʱʦ ʘʥʪʠʛʝʥ ʚʠʟʥʘʯʘʻ 

ʩʧʝʮʠʬʽʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʘʷ ʯʫʪʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʧʘʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ.  ɼʦ ʤʦʞʣʠʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʚʽʜʥʦʩʷʪʴ ʪʘʢʦʞ ʟʚ'ʷʟʦʢ ʅLɸ ʟ ʘʥʪʠʛʝʥʘʤʠ ʝʤʙʨʽʦʥʘʣʴʥʦʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ.  ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʤʠʰʝʡ ʅ-2 

ʧʦʢʘʟʘʣʦ, ʱʦ ʛʝʥʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʝʤʙʨʽʦʥʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʽ 

ʦʥʪʦʛʝʥʝʟ, ʨʦʟʤʽʱʝʥʽ ʜʫʞʝ ʙʣʠʟʴʢʦ ʜʦ ʥʠʭ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ 

ʥʝʨʽʚʥʦʚʘʛʦʛʦ ʟʯʝʧʣʝʥʥʷ ʟ ʅ-2. ʎʷ ʛʝʥʝʪʠʯʥʘ ʦʙʣʘʩʪʴ ʧʦʟʥʘʯʝʥʘ ʩʠʤʚʦʣʦʤ 

ʊ/t. ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʽ ʩʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʪʽʚ ʛʝʥʽʚ ʮʽʻʾ ʦʙʣʘʩʪʽ ʜʫʞʝ ʧʦʜʽʙʥʽ ʟ  

ʅLɸ. ʊʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʦ, ʱʦ ʜʝʷʢʽ ʭʚʦʨʦʙʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ 

ʧʦʨʫʰʝʥʥʷ ʝʤʙʨʽʦʛʝʥʝʟʫ, ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʊ/t. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʘʣʝʣʽ, 

ʟʯʝʧʣʝʥʽ ʟ ʘʥʪʠʛʝʥʘʤʠ ʅLɸ, ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʨʽʟʥʠʮʶ ʚ ʾʭ ʨʦʟʧʦʜʽʣʝʥʥʽ. 

ʇʨʠʢʣʘʜʦʤ ʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ  ʅLɸ-Dw7 ʽ ʪʝʩʪʠʢʫʣʷʨʥʦʶ 

ʪʝʨʘʪʦʢʘʨʮʽʥʦʤʦʶ. ʂʦʤʧʣʝʢʩ ʊ/t ʢʦʥʪʨʦʣʶʻ ʚʠʨʘʟʥʽʩʪʴ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ 

ʘʥʪʠʛʝʥʫ F9, ʷʢʠʡ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ ʪʝʨʘʪʦʢʘʨʮʽʥʦʤʽ ʤʠʰʝʡ ʽ ʣʶʜʠʥʠ. 
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ɺʠʱʝ ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ  ʽʩʥʫʻ ʜʚʘ ʚʠʜʠ ʟʚôʷʟʢʫ ʅLɸ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ: ʛʝʥʝʪʠʯʥʘ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ (ʟʯʝʧʣʝʥʽʩʪʴ) ʽ ʛʝʥʝʪʠʯʥʘ 

ʘʩʦʮʽʘʮʽʷ. ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ñʧʘʪʘʣʦʛʽʯʥʠʡ ʛʝʥ ʤʘʻ ʧʨʘʚʜʠʚʝ ʟʯʝʧʣʝʥʥʷ ʟ 

ʅLɸ ʢʦʤʧʣʝʢʩʦʤ, ʪʦʙʪʦ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʥʘ ʪʽʡ ʞʝ ʭʨʦʤʦʩʦʤʽ, ʱʦ ʽ ʛʝʥʠ ʅLɸ 

ʢʦʤʧʣʝʢʩʫ. ʅʘʡʯʘʩʪʽʰʝ ʟʚôʷʟʦʢ ʅLɸ ʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʬʦʨʤʽ 

ʘʩʦʮʽʘʮʽʡ: ʩʠʣʴʥʽ, ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʽ, ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʽ, ʩʣʘʙʦ ʥʝʛʘʪʠʚʥʽ, ʯʽʪʢʦ 

ʥʝʛʘʪʠʚʥʽ, ʨʽʟʢʦ ʥʝʛʘʪʠʚʥʽ. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʣʠʰʝ ʧʨʦ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʘʪʦʣʦʛʽʾ. ʇʨʠʯʦʤʫ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʛʝʥ ʤʦʞʝ ʤʘʪʠ ʩʠʣʴʥʠʡ 

ʟʚ'ʷʟʦʢ ʟ ʦʜʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʽ ʩʣʘʙʢʠʡ ʟʚ'ʷʟʦʢ ʟ ʽʥʰʠʤ. 

ɹʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʠʣʴʥʽ ʘʙʦ ʧʦʤʽʨʥʽ 

ʘʩʦʮʽʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚʠʷʚʣʷʶʪʴʩʷ ʨʽʜʢʦ. ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ 

ʘʩʦʮʽʘʮʽʡ ʻ ʩʣʘʙʢʦʶ. ʈʘʟʦʤ ʟ ʪʠʤ, ʩʘʤʝ ʩʣʘʙʢʽ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚʷʟʢʠ ʪʢʘʥʠʥʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʦʙʪʦ ʩʘʤʝ 

ʩʣʘʙʢʽ ʘʩʦʮʽʘʮʽʾ ʻ ʟʘʜʽʷʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʙʽʣʴʰʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʚʩʴʦʛʦ ʩʧʝʢʪʨʫ 

ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ. 

ʇʦʷʩʥʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʽʩʪʠ ʩʠʣʴʥʠʭ ʘʩʦʮʽʘʮʽʡ ʘʥʪʠʛʝʥ-

ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ ʝʚʦʣʶʮʽʡʥʠʤ ʚʽʜʙʦʨʦʤ ʦʩʽʙ ʟ ʥʠʟʴʢʠʤ 

ʽʤʫʥʦʣʦʛʽʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʜʦ ʧʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ʊʦʙʪʦ ʧʦʰʠʨʝʥʽʩʪʴ 

ʪʘʢʠʭ ʘʥʪʠʛʝʥʽʚ ʚ ʧʦʧʫʣʷʮʽʾ ʙʫʜʝ ʥʝʚʠʩʦʢʦʶ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʙʽʦʭʽʤʽʯʥʘ 

ʧʦʙʫʜʦʚʘ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʡ ʜʦʩʪʘʪʥʶ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʫʩʽʭ ʧʘʪʦʣʦʛʽʡ. ʊʦʤʫ ʪʢʘʥʠʥʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽ ʫʤʦʚʠ ʙʫʜʫʪʴ ʝʣʽʤʝʥʦʚʘʥʽ ʽʟ ʘʥʪʠʛʝʥʥʦʛʦ ʬʦʥʜʫ ʧʦʧʫʣʷʮʽʾ 

ʨʘʟʦʤ ʟʽ ʩʪʨʫʢʪʫʨʘʤʠ, ʷʢʽ ʥʝ ʥʝʩʫʪʴ ʽ ʧʨʦʪʝʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ. ʊʦʤʫ, ʥʘʩʴʦʛʦʜʥʽ 

ʻ ʯʽʪʢʦ ʚʩʪʘʥʚʣʝʥʠʤ ʬʘʢʪʦʤ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʝʚʥʠʤ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʭʘʨʘʢʪʝʨʥʦʾ ʧʦʙʫʜʦʚʠ ʙʽʦʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʣʽʪʠʥ. ʊʘʢ, 

ʚʠʩʣʦʚʣʝʥʝ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ Mg ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʻ 

ʢʦʥʨʦʣʴʦʚʘʥʦʶ ʛʝʥʝʪʠʯʥʦ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʣʝʢʩʫ ʅ-2 ʫ ʤʠʰʝʡ ʽ HLA ʫ 

ʣʶʜʠʥʠ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ Mg ʢʦʨʝʣʶʻ ʟ ʘʥʪʠʛʝʥʦʤ ɺ35, ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 
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ʩʠʥʪʝʟʫ ʩʠʩʪʝʤʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ Mg ʻ ʧʨʠʯʠʥʦʶ ʣʘʪʝʥʪʥʦʾ 

ʪʝʪʘʥʽʾ, ʘ ʥʦʩʽʾ ʫ ʬʝʥʦʪʠʧʽ ʘʥʪʠʛʝʥʫ ɺ35 ʯʘʩʪʽʰʝ ʭʚʦʨʽʶʪʴ ʥʘ ʪʠʨʝʦʾʜʽʪʠ, 

ʤʘʶʪʴ  ʘʫʪʦʽʤʫʥʥʽ ʨʦʟʣʘʜʠ ʚ ʽʤʫʥʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ. 

ʅʝ ʤʦʞʥʘ ʥʝ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʪʫʧʽʥʴ  ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʨʠʟʠʢʫ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʚʷʟʘʥʠʡ ʟ ʛʦʤʦʟʠʛʦʪʥʽʩʪʶ ʟʘ ʘʥʪʠʛʝʥʘʤʠ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. ʊʘʢ, ʚʠʟʥʘʯʝʥʦ ʧʝʚʥʝ ʟʥʠʞʝʥʥʷ ʫ ʜʦʚʛʦʞʠʪʝʣʽʚ ʧʦʰʠʨʝʥʦʩʪʽ 

ʟʦʤʦʟʠʛʦʪʥʠʭ ʦʩʽʙ ʧʦ ʛʝʥʘʤ ʣʦʢʫʩʽʚ HLA- ɸ ʽ ɺ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʧʨʠʥʮʠʧʦʤ ʟʘʛʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ï ʢʦʣʠ ʛʦʤʦʟʠʛʦʪʥʽ ʦʩʦʙʠ 

ʤʘʶʪʴ ʤʝʥʴʰʝ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʦʪʦʯʫʶʱʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʎʝʡ ʟʘʢʦʥ ʧʽʜʪʚʝʨʜʠʚ ʪʘʢʦʞ ʩʽʤʝʡʥʠʡ ʘʥʘʣʽʟ ʦʩʽʙ ʟ ʛʽʧʦ-  ʘʙʦ. 

ʘʧʣʘʩʪʠʯʥʦʶ ʘʥʝʤʽʻʶ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʝ ʧʦʰʠʨʝʥʥʷ 

ʛʦʤʦʟʠʛʦʪʥʠʭ ʦʩʽʙ ʩʝʨʝʜ ʙʘʪʴʢʽʚ, ʜʽʪʠ ʷʢʠʭ ʙʫʣʠ ʭʚʦʨʽ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢʦʞ ʛʦʤʦʟʠʛʦʪʥʽʩʪʴ ʧʦ ʣʦʢʫʩʘʤ ʩʠʩʪʝʤʠ HLA- ʻ 

ʧʝʨʝʜʫʤʦʚʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʪʝʨʘʧʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (ʤʠ.

 ʆʩʥʦʚʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʚʠʚʯʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʘʥʪʠʛʝʥʘʤʠ  ʅLɸ ʽ 

ʨʽʟʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʷʚʣʷʻʪʴʩʷ ʧʦʧʫʣʷʮʽʡʥʠʡ ʽ ʩʽʤʝʡʥʠʡ ʘʥʘʣʽʟ.   

 ʇʦʧʫʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʯʘʩʪʦʪʫ ʧʦʰʠʨʝʥʥʷ  ʛʝʥʽʚ 

ʚ ʧʝʚʥʽʡ ʧʦʧʫʣʷʮʽʾ, ʨʦʟʨʘʭʫʚʘʪʠ ʯʘʩʪʦʪʫ ʛʘʧʣʦʪʠʧʽʚ, ʬʝʥʦʪʠʧʽʚ ʚ ʤʝʞʘʭ 

ʣʦʢʫʩʫ, ʘ ʪʘʢʦʞ ʩʪʝʧʽʥʴ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʯʝʧʣʝʥʥʷ,  ʪʦʙʪʦ ʛʘʤʝʪʥʫ ʘʩʦʮʽʘʮʽʶ, 

ʤʽʞ ʛʝʥʘʤʠ ʨʽʟʥʠʭ ʣʦʢʫʩʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʦʜʥʽʡ ʽ ʪʽʡ ʭʨʦʤʦʩʦʤʽ.  

 ʇʦʧʫʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʚôʷʟʢʫ ʘʥʪʠʛʝʥʽʚ ʅLɸ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʷʢ 

ʧʨʘʚʠʣʦ ʧʨʦʚʦʜʷʪʴ ʰʣʷʭʦʤ ʪʠʧʫʚʘʥʥʷ ʛʨʫʧ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʽ ʭʚʦʨʠʭ ʟ ʯʽʪʢʦ 

ʚʩʪʘʥʦʚʣʝʥʦʶ ʥʦʟʦʣʦʛʽʯʥʦʶ ʬʦʨʤʦʶ ʽ ʥʘʩʪʫʧʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʛʝʥʥʠʭ ʯʘʩʪʦʪ 

ʘʙʦ ʯʘʩʪʦʪ ʘʥʪʠʛʝʥʽʚ. 

 ʉʽʤʝʡʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʘʙʦ ʚʽʜʭʠʣʠʪʠ ʩʧʘʜʢʦʚʫ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʩʪʘʥʦʚʠʪʠ ʛʘʧʣʦʪʠʧʠ ʭʚʦʨʠʭ, 

ʧʦʢʘʟʘʪʠ ʟʚ'ʷʟʦʢ ʛʝʥʽʚ  ʅLɸ ʦʜʠʥ ʟ ʦʜʥʠʤ ʘʙʦ ʟ ʽʥʰʠʤʠ ʛʝʥʘʤʠ, ʚʠʚʯʠʪʠ 

ʯʘʩʪʦʪʫ ʨʝʢʦʤʙʽʥʘʮʽʡ ʽ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 
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ʩʧʨʠʡʥʷʪʪʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʭʘʨʘʢʪʝʨ ʧʝʨʝʜʘʥʥʷ ʛʝʥʽʚ ʚʽʜ 

ʙʘʪʴʢʽʚ ʜʦ ʭʚʦʨʠʭ ʽ ʟʜʦʨʦʚʠʭ ʩʠʙʩʽʚ (ʩʝʛʨʝʛʘʮʽʡʥʠʡ ʘʥʘʣʽʟ). 

 ʇʨʦ ʥʘʷʚʥʽʩʪʴ ʩʧʘʜʢʦʚʦʾ ʩʭʠʣʴʥʦʩʪʽ ʩʫʜʷʪʴ ʧʦ ʟʙʽʣʴʰʝʥʥʶ ʚʠʧʘʜʢʽʚ 

ʭʚʦʨʦʙʠ ʚ ʨʦʜʦʚʦʜʘʭ ʽ ʨʦʜʠʥʘʭ, ʘ ʪʘʢʦʞ ʧʦ ʚʠʷʚʣʝʥʥʶ ʫ ʭʚʦʨʠʭ ʨʦʜʠʯʽʚ 

ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʨʢʝʨʘ. ɻʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʨʦʜʠʥʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ. 

 ɻʘʧʣʦʪʠʧʠ ʭʚʦʨʠʭ ʜʦʩʣʽʜʞʫʶʪʴ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʪʢʘʥʠʥʥʦʛʦ 

ʪʠʧʫʚʘʥʥʷ ʦʙʦʭ ʙʘʪʴʢʽʚ ʘʙʦ ʩʠʙʩʽʚ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʙʘʪʴʢʽʚ ʛʦʤʦʟʠʛʦʪʥʦʩʪʽ ʧʦ 

1-2 ʘʥʪʠʛʝʥʘʤ ʘʙʦ  ʩʧʽʣʴʥʽʩʪʽ ʘʥʪʠʛʝʥʽʚ ʅLɸ ʚʩʪʘʥʦʚʠʪʠ ʛʘʧʣʦʪʠʧʠ ʽʥʦʜʽ ʥʝ 

ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ.  ɺʩʪʘʥʦʚʣʝʥʘ ʚʝʣʠʢʘ ʛʨʫʧʘ ʭʚʦʨʦʙ, ʚ ʧʝʚʥʦʤʫ ʩʪʫʧʝʥʶ 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʦʢʨʝʤʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʽ ʛʘʧʣʦʪʠʧʘʤʠ (ʥʘʙʦʨʦʤ ʘʥʪʠʛʝʥʽʚ). 

ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʽ ʧʦʧʫʣʷʮʽʡʥʽ ʽ ʝʪʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʩʦʮʽʘʮʽʡ ʅLɸ 

ʢʦʤʧʣʝʢʩʫ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʅLɸ-

ʘʥʪʠʛʝʥʽʚ ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʤʦʤʝʥʪʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʣʶʜʩʪʚʦ ʷʢ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʽ ʣʶʜʩʴʢʽ ʨʘʩʠ. ɹʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʦʩʥʦʚʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʱʦ ʥʘʩʝʣʷʶʪʴ ʟʝʤʣʶ, ʘʥʪʠʛʝʥʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʫʩʽʭ ʨʘʩʘʭ, ʤʘʶʪʴ ʜʣʷ ʧʝʚʥʠʭ ʝʪʥʽʯʥʠʭ ʛʨʫʧ ʨʽʟʥʫ ʬʝʥʦʪʠʧʦʚʽ 

ʯʘʩʪʦʪʫ. ɺʢʘʟʘʥʽ ʧʦʣʦʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʘʞʣʠʚʠʡ ʜʣʷ 

ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʜʦʩʣʽʜʞʫʚʘʥʴ ʧʦ 

ʚʠʚʯʝʥʥʶ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʅLɸ-ʩʠʩʪʝʤʦʶ ʽ ʨʽʟʥʠʤʠ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʩʪʘʥʘʤʠ ʚ 

ʤʝʞʘʭ ʧʝʚʥʦʾ ʧʦʧʫʣʷʮʽʾ. 

 ʆʨʠʛʽʥʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʟʚôʷʟʢʫ ʘʥʪʠʛʝʥʽʚ ʅLɸ ʟ ʚʠʥʠʢʥʝʥʥʷʤ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʘʚ ʜʝ ʌʨʽʩ ʟʽ ʩʧʽʚʘʚ.  ɸʚʪʦʨʠ ʪʠʧʫʚʘʣʠ 

ʻʚʨʦʧʝʡʩʴʢʫ ʧʦʧʫʣʷʮʽʶ ʛʦʣʣʘʥʜʮʽʚ, ʷʢʽ ʧʝʨʝʩʝʣʠʣʠʩʴ ʙʽʣʴʰʝ 2000 ʨʦʢʽʚ ʥʘʟʘʜ ʥʘ 

ʽʥʰʠʡ ʢʦʥʪʠʥʝʥʪ ʫ ʩʫʧʽʥʘʤ. ʗʢ ʚʽʜʦʤʦ, ʧʽʩʣʷ ʧʝʨʝʩʝʣʝʥʥʷ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟ ʥʠʭ 

ʟʘʭʚʦʨʽʣʘ ʙʨʶʰʥʠʤ ʪʠʬʦʤ ʘʙʦ ʞʦʚʪʦʶ ʣʠʭʦʤʘʥʢʦʶ ʽ ʟʘʛʠʥʫʣʘ. ɺ ʧʦʧʫʣʷʮʽʾ 

ʛʦʣʣʘʥʜʮʽʚ, ʢʦʪʨʘ ʤʝʰʢʘʻ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʟʫʩʪʨʽʯʘʥʥʷ  ʘʥʪʠʛʝʥʽʚ ʅLɸ-ɺ13, -ɺ17, -ɺw38, -ɺw50, ʘ ʪʘʢʦʞ 

ʘʥʪʠʛʝʥʫ ʅLɸ-ɸw30, ʢʦʪʨʠʡ ʪʽʩʥʦ ʟʯʝʧʣʝʥʠʡ ʟ ʘʥʪʠʛʝʥʘʤʠ ʅLɸ-ɺ13 ʽ ʅLɸ-ɺ17. 

ʅʠʟʴʢʘ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʥʥʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʘʥʪʠʛʝʥʽʚ ʅLɸ-ɺ7 ʽ ʅLɸ-ɺ12. 
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ɸʚʪʦʨʠ ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ ʟ ʦʩʥʦʚʥʦʶ ʧʦʧʫʣʷʮʽʻʶ ʚ ɻʦʣʣʘʥʜʽʾ. 

ʈʦʟʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʤʽʞ ʛʝʥʥʦʶ ʯʘʩʪʦʪʦʶ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ, ʚ ʦʩʥʦʚʥʽʡ ʽ 

ʧʦʧʫʣʷʮʽʾ, ʷʢʘ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ, ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʧʝʮʽʘʣʴʥʽʡ ʬʦʨʤʫʣʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʙʫʣʦ ʚʠʩʫʥʫʪʝ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʦʩʦʙʠ, ʚ ʷʢʠʭ ʫ ʬʝʥʦʪʠʧʽ ʤʽʩʪʠʣʠʩʴ ʘʥʪʠʛʝʥʠ 

ʅLɸ-ɺ7 ʽ ʅLɸ-ɺ12,  ʥʘʡʙʽʣʴʰ ʩʧʨʠʡʤʘʣʠ ʪʠʬʦʟʥʫ ʙʘʮʠʣʫ ʘʙʦ ʚʽʨʫʩ ʞʦʚʪʦʾ 

ʣʠʭʦʤʘʥʢʠ. ʅʘʚʧʘʢʠ, ʟ ʘʥʪʠʛʝʥʘʤʠ ʅLɸ-ɺ13, -ɺ17, -ɺw38 ʘʩʦʮʽʶʚʘʣʘʩʴ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʮʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙʠ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʟʚôʷʟʢʫ ʘʥʪʠʛʝʥʽʚ ʅLɸ ʟ 

ʤʝʥʽʥʛʦʢʦʢʦʚʦʶ ʽʥʬʝʢʮʽʻʶ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 50 ʜʽʪʝʡ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʤʝʥʽʥʛʽʪ ʚ 

ʨʽʟʥʠʡ ʥʘ ʤʦʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʘʨʘʣʝʣʴʥʦ ʛʽʩʪʦʪʠʧʫʚʘʣʠ 50 ʜʽʪʝʡ 

ʤʝʥʽʥʛʦʢʦʢʢʮʝʤʽʻʶ ʽ 28 ʟ ʤʝʥʽʥʛʦʢʦʢʦʚʠʤ ʥʘʟʦʬʘʨʽʥʛʠʪʦʤ. ʇʨʦʚʝʜʝʥʥʽ 

ʩʝʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʚʽʜʭʠʣʝʥʥʷ ʚ ʨʦʟʧʦʜʽʣʝʥʥʽ ʜʝʷʢʠʭ ʘʥʪʠʛʝʥʽʚ 

ʅLɸ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ 

ʭʚʦʨʦʙʠ, ʚʠʢʣʠʢʘʥʦʶ ʤʝʥʽʥʛʦʢʦʢʦʤ, ʙʫʣʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʟʫʩʪʨʽʯʘʥʥʷ 

ʘʥʪʠʛʝʥʫ ʣʦʢʫʩʫ ɺ-ʅLɸ-ɺw16. ʇʨʠ ʽʟʦʣʴʦʚʘʥʦʤʫ ʤʝʥʽʥʛʽʪʽ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʯʘʩʪʦʪʦʶ ʟʫʩʪʨʽʯʘʚʩʷ ʪʘʢʦʞ ʘʥʪʠʛʝʥ ʅLɸ-ɺ12: 34% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 13,3% ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ.  

ɺʠʩʫʥʫʪʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʦʙʣʘʩʪʴ ʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʤʽʞ ʣʦʢʫʩʘʤʠ ɺɸʊ1 ʽ HLA -B ʤʽʩʪʷʪʴ ʛʝʥʠ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ɯɿʉɼ. ɺʩʝʨʝʜʠʥʽ ʮʽʻʾ ʦʙʣʘʩʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʥʦʚʠʭ 

ʛʝʥʽʚ, ʥʘʟʚʘʥʠʭ PERB,  ʘʣʝ ʾʭ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʜʦ ʩʠʭ ʧʽʨ ʥʝ ʟôʷʩʦʚʘʥʘ. 

ɼʣʷ ʛʝʥʘ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ (TNFa), ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦ ʩʫʩʽʜʩʪʚʫ, ʪʘʢʦʞ 

ʦʧʠʩʘʥʦ ʧʦʣʽʤʦʨʬʽʟʤ, ʩʧʝʮʠʬʽʯʥʠʡ ʜʦ ʧʝʚʥʠʭ ʛʘʧʣʦʪʠʧʽʚ ʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʽʚʥʝʤ 

ʩʠʥʪʝʟʫ TNFa ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟ ʧʨʦʜʫʢʮʽʻʶ ʽʥʪʝʨʣʝʡʢʽʥʘ-1 (ɯL-1). ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʨʘʥʽʰʝ ʤʦʜʝʣʴ ʧʨʦ ʚʧʣʠʚ ʧʦʩʠʣʝʥʦʛʦ ʩʠʥʪʝʟʫ ʮʠʭ ʮʠʪʦʢʽʥʽʚ ʥʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ɯɿʉɼ ʥʝ ʧʽʜʪʚʝʨʜʠʣʘʩʴ, ʪʘʢ ʷʢ ʥʝ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʷʢʦʛʦ-ʥʝʙʫʜʴ  ʥʝʟʘʣʝʞʥʦʛʦ 

ʟʚôʷʟʢʫ  ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʫ TNFa ʟ ʜʽʘʙʝʪʦʤ. 

ɻʝʥʠ   HLA -DP ʨʦʟʤʽʱʫʶʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʮʝʥʪʨʦʤʝʨʠ, ʯʠʤ ʛʝʥʠ   

HLA -DP, ʽ, ʤʘʙʫʪʴ, ʥʝ ʷʚʣʷʶʪʴʩʷ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʄʽʞ 

ʣʦʢʫʩʘʤʠ DQ ʽ Dʈ ʚʽʜʩʫʪʥʷ ʷʢʘ-ʥʝʙʫʜʴ ʧʦʤʽʪʥʘ ʥʝʨʽʚʥʦʚʘʛʘ ʧʦ ʟʯʝʧʣʝʥʥʶ. ʄʽʞ 

ʮʠʤʠ ʣʦʢʫʩʘʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʛʝʥʠ ʙʽʣʢʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʘʥʪʠʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ (ʛʝʥʠ ʊɸʈ1 ʽ 2) ʽ ʚ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽʥʛʫ ʧʝʧʪʠʜʽʚ (ʛʝʥʠ LPM 2 ̔  7). ɺʠʩʫʥʫʪʘ ʛʽʧʦʪʝʟʘ ʧʨʦ 

ʚʘʞʣʠʚʽʩʪʴ ʮʠʭ ʛʝʥʽʚ ʚ ʧʘʪʦʛʝʥʝʟʽ ɯɿʉɼ. ʇʨʦʜʫʢʪʠ ʘʣʝʣʝʡ ʊɸʈ ʽ ʩʧʝʮʠʬʽʯʥʽ 

ʤʦʣʝʢʫʣʠ ʢʣʘʩʫ ɯ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʚʘʞʣʠʚʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ 
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ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʪʨʘʥʩʧʦʨʪ ʝʥʜʦʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ, ʱʦ ʟʚôʷʟʘʥʽ ʟ ʤʦʣʝʢʫʣʘʤʠ ʢʣʘʩʫ 

ɯ. ɸʣʝʣʽ ʛʝʥʽʚ ʢʣʘʩʫ ɯ ʽ ʣʦʢʫʩʫ ʊɸʈ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʚʥʦʚʘʟʽ ʧʦ ʟʯʝʧʣʝʥʥʶ ʟ 

ʘʣʝʣʷʤʠ ʣʦʢʫʩʫ HLA -DQ. ʆʜʥʘʢ ʜʦʩʪʦʚʽʨʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʚ ʨʦʟʧʦʜʽʣʝʥʥʽ ʘʣʝʣʝʡ 

ʣʦʢʫʩʫ ʊɸʈ ʫ ʭʚʦʨʠʭ ɯɿʉɼ ʽ ʫ ʟʜʦʨʦʚʠʭ ʽʥʜʠʚʽʜʽʚ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ  ʪʘʢʦʞ ʽ ʟ 

ʧʨʠʯʠʥʠ ʚʽʜʦʤʦʛʦ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʣʦʢʫʩʦʤ DQ ʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ɯɿʉɼ. ʂʦʤʙʽʥʘʮʽʷ 

ʘʣʝʣʝʡ ʊɸʈ2*0201 ʽ DQɺ1*0602 ʧʨʦʷʚʣʷʻ ʟʘʭʠʩʥʠʡ ʝʬʝʢʪ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɯɿʉɼ, 

ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʤʽʞ ʣʦʢʫʩʘʤʠ HLA -DQ ʽ ʊɸʈ ʥʝ ʟʥʘʡʜʝʥʦ ʥʝʨʽʚʥʦʚʘʛʠ ʧʦ 

ʟʯʝʧʣʝʥʥʶ. 

 ɽʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʣʽʥʽʷʭ ʢʣʽʪʠʥ, ʜʝʬʽʮʠʪʥʠʭ ʧʦ ʛʝʥʘʤ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʝʟʝʥʪʘʮʽʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʘʥʪʠʛʝʥʽʚ 

ʤʦʣʝʢʫʣʘʤʠ ʢʣʘʩʫ ɯɯ ʟʘʣʝʞʠʪʴ ʷʢ ʤʽʥʽʤʫʤ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʝʢʩʧʨʝʩʽʾ ʱʝ ʦʜʥʦʛʦ 

ʣʦʢʫʩʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʩʝʨʝʜ ʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʢʣʘʩʫ 

ɯɯ. ʎʝʡ ʣʦʢʫʩ ʥʝ ʦʪʦʪʦʞʥʶʻʪʴʩʷ ʟ ʛʝʥʘʤʠ ʊɸʈ, LMP1 ʽ LMP7.  ʇʽʟʥʽʰʝ ʙʫʣʦ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʜʘʥʘ ʢʣʽʪʠʥʥʘ ʬʨʘʢʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʠʧʠʩʘʥʘ ʧʨʦʜʫʢʪʘʤ ʣʦʢʫʩʫ DM.  

ɹʽʣʢʦʚʽ ʧʨʦʜʫʢʪʠ ʮʴʦʛʦ ʛʝʥʘ ʤʽʩʪʷʪʴ ʧʦʪʝʥʮʽʡʥʫ ʜʽʣʷʥʢʫ ʟʚôʷʟʫʚʘʥʥʷ ʘʥʪʠʛʝʥʫ, 

ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʤʦʣʝʢʫʣ ʢʣʘʩʫ ɯɯ, ʦʜʥʘʢ ʚʽʜʦʤʽ ʧʦʣʽʤʦʨʬʥʽ ʦʙʣʘʩʪʽ ʛʝʥʫ DM ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʥʽʚ   HLA -DQ ʥʝ ʨʦʟʤʽʱʝʥʽ ʚ ʟʦʥʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʘʥʦʾ ʜʽʣʷʥʢʠ ʟʚôʷʟʫʚʘʥʥʷ. 

 ʂʨʽʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʢʦʜʫʶʯʠ ʦʙʣʘʩʪʝʡ ʨʽʟʥʠʭ ʛʝʥʽʚ, ʧʦʣʽʤʦʨʬʥʽ ʜʽʣʷʥʢʠ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʦʙʣʘʩʪʝʡ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚôʷʟʘʥʽ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʘʥʠʡ ʟʚ'ʷʟʦʢ ʤʦʞʝ ʙʫʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ 

ʝʢʩʧʨʝʩʽʾ ʦʢʨʝʤʠʭ ʘʣʝʣʝʡ ʜʦ ʟʤʽʥ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʮʠʭ ʜʽʣʷʥʦʢ ʜʦ ʙʽʣʢʽʚ, ʱʦ 

ʟʚôʷʟʫʶʪʴʩʷ.   ʍʦʪʽʣʦʩʴ ʙʠ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʛʝʥʠ HLA  ʫʪʷʛʥʫʪʽ ʥʝ ʪʽʣʴʢʠ ʚ 

ʨʦʟʚʠʪʦʢ ʜʽʘʙʝʪʫ 1-ʛʦ ʪʠʧʫ. ɺʽʜʤʽʯʝʥʦ ʾʭ ʟʚ'ʷʟʦʢ ʟ ʽʥʩʫʣʽʥ ʥʝʟʘʣʝʞʥʠʤ (ɯʅʉɼ) 

ʜʽʘʙʝʪʦʤ (ʪʠʧ 2). ʄʘʙʫʪʴ, ʚ ʧʦʧʫʣʷʮʽʷʭ ʻʚʨʦʧʝʦʾʜʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʠʟʠʢʦʤ 

ɯʅʉɼ ʟʚôʷʟʘʥʽ ʣʠʰʝ ʤʦʣʝʢʫʣʷʨʥʽ ʚʘʨʽʘʥʪʠ DQ ʘ-ʣʘʥʮʶʛʽʚ ɸʨʛ52+/ɸʨʛ52+, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ɯɿʉɼ, ʚ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʷʢʦʛʦ ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʨʦʙʣʷʪʴ ʽ ʧʨʦʜʫʢʪʠ ʛʝʥʫ 

DQB1. ʋ ʙʽʣʠʭ ʘʤʝʨʠʢʘʥʮʽʚ ʪʘʢʦʞ ʚʽʜʤʽʯʝʥʘ ʩʭʠʣʴʥʘ ʨʦʣʴ ʜʦ ʜʽʘʙʝʪʫ 2-ʛʦ ʪʠʧʫ 

ʛʝʥʦʪʠʧʫ  HLA -DR4. ʋ ʢʦʨʽʥʥʠʭ ʥʦʚʦʟʝʣʘʥʜʮʽʚ (ʤʘʦʨʽ) ʚʠʩʦʢʠʡ ʨʠʟʠʢ ɯʅʉɼ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʘʥʪʠʛʝʥʘʤʠ ʛʨʫʧʠ HLA -ɺ40 (ʛʝʥʠ ʢʣʘʩʫ ɯ), ʘʣʝ ʥʝ ʟ ʛʝʥʘʤʠ ʢʣʘʩʫ 

ɯɯ. ʋ ʥʝʛʨʽʚ ʉʐɸ, ʭʚʦʨʠʭ ɯʅʉɼ ʽ ʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ ʽʥʩʫʣʽʥʫ, ʜʦʩʪʦʚʽʨʥʦ ʧʦʢʘʟʘʥʦ 

ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʬʝʥʦʪʠʧʽʚ HLA -DQW6, A33, DR2, DR9  ʽ BF-S , ʱʦ 

ʩʝʨʦʣʦʛʽʯʥʦ ʚʠʷʚʣʷʶʪʴʩʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɿʚ'ʷʟʦʢ ʤʽʞ ʛʝʥʘʤʠ HLA  
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ʢʣʘʩʫ ɯɯ ʽ ɯʅʉɼ ʧʦʢʘʟʘʥʠʡ ʽ ʚ ʨʦʩʽʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ, ʭʦʯʘ ʚʽʥ ʽ ʤʝʥʰ ʚʠʨʘʞʝʥʠʡ, 

ʯʠʤ ʧʨʠ  ʜʽʘʙʝʪʽ 1-ʛʦ ʪʠʧʫ. 

 ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʩʪʘʣʦ ʧʨʠʧʫʱʝʥʥʷ  

 W. Bodmer ʠ J. Boomer ʧʨʦ ʪʝ, ʱʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ HLA-ʧʨʦʬʽʣʶ 

ʻʚʨʦʧʝʦʾʜʥʦʾ ʧʦʧʫʣʷʮʽʾ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʧʣʠʥʫʣʠ ʩʝʨʝʜʥʻ ʚʽʢʦʚʽ ʝʧʽʜʝʤʽʾ  ʪʘʢʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʷʢ ʯʫʤʘ, ʚʩ̔ʧʘ, ʭʦʣʝʨʘ ʪʘ ʽʥʰʽ. ʗʢ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʩʝʨʝʜ  ʦʩʽʙ, ʷʢʽ 

ʧʝʨʝʞʠʣʠ ʝʧʽʜʝʤʽʾ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʤʘʚ ʧʝʚʥʠʡ HLA-ʛʝʥʦʪʠʧ, ʚ ʧʝʨh ʫ 

ʯʝʨʛʫ,  ʛʝʥʦʪʠʧ HLA-A1, -ɺ8, -DR3. ɼʘʥʠʡ ʛʝʥʦʪʠʧ, ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽ, ʥʘʩʴʦʛʦʜʥʽ ʻ ʛʝʥʝʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ ʻʚʨʦʧʝʦʾʜʥʦʾ ʧʦʧʫʣʷʮʽʾ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʘʥʝ ʧʨʠʧʫʱʝʥʥʷ ʟʥʘʡʰʣʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ  

ʥʝʜʘʚʥʽʭ ʩʧʘʣʘʭʽʚ ʯʝʨʝʚʥʦʛʦ ʪʠʬʫ ʚ ʉʫʨʽʥʘʤʽ, ʢʦʣʠ  ʩʝʨʝʜ ʻʚʨʦʧʝʦʾʜʽʚ, ʷʢʽ 

ʚʠʞʠʣʠ, ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʩʢʣʘʣʠ ʦʩʦʙʠ ʟ ʛʘʧʣʦʪʠʧʦʤ HLA-A1 ɺ8 DR3. 

ɺʦʜʥʦʯʘʩ ʟ ʮʠʤ W. Bodmer ʧʨʦʤʦʚʠʚ  ʩʧʨʘʚʝʜʣʠʚʝ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ  ʝʬʝʢʪʫ ʤʦʛʣʘ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʪʽʣʴʢʠ ʟ ʘʩʦʮʽʘʮʽʷʤʠ ʤʽʞ 

ʢʦʥʢʨʝʪʥʠʤʠ HLA-ʩʧʝʮʠʬʽʯʥʦʩʪʷʤʠ ʽ HLA-ʛʘʧʣʦʪʠʧʘʤʠʽʠ ʽʤʫʥʥʦʶ 

ʚʽʜʧʦʚʽʜʜʶ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʩʘʤʠʭ ʨʽʟʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʘʛʝʥʪʽʚ ʙʫʣʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʦʜʥʠʤʠ ʽ ʪʠʤʠ ʞʝ  ʛʘʧʣʦʪʠʧʘʤʠ HLA, ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʪʘʢʦʛʦ ʨʦʜʫ  ʘʩʦʮʽʘʮʽʷ ʟ HLA ʤʦʞʝ ʙʫʪʠ 

ʧʦʚʷʟʘʥʘ ʥʝ ʪʽʣʴʢʠ ʟ ʩʘʤʝ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ  ʢʦʥʢʨʝʪʥʠʡ 

ʽʥʬʝʢʮʽʡʥʠʡ  ʘʛʝʥʪ, ʘʣʝ ʽʟ ʣʘʥʢʘʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ 

ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ɺ ʩʫʯʘʩʥʽʡ ʽʤʫʥʦʛʝʥʝʪʠʮʽ ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ ʚʠʚʯʝʥʽ ʽ ʚʠʟʥʘʯʝʥʽ 

ʘʩʦʮʽʘʮʽʾ ʤʽʞ  ʦʢʨʝʤʠʤʠ HLA-ʩʧʝʮʠʬʽʯʥʦʩʪʷʤʠʽ ʽ HLA-ʛʘʧʣʦʪʠʧʘʤ ʟ 

ʧʝʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ, ʥʘʧʨʠʢʣʘʜ,ʟ ʢʽʣʴʢʽʩʪʶ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ CD4
+
, CD8

+
, ɽʂʂ, ʬʘʛʦʮʠʪʫʶʯʦʾ ʬʫʥʢʮʽʾ 

ʥʝʡʪʨʦʬʣ̔̔ʚ  ʽ ʽʥʰʠʤʠ. 

   

ʊʘʙʣʠʮʷ 9.1 - ʇʨʠʢʣʘʜʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʩʠʩʪʝʤʦʶ 

HLA ʽ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. 
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ʍʚʦʨʦʙʘ HLA ɺʽʜʥʦʩʥʠʡ ʨʠʟʠʢ 

ɸʥʢʽʣʦʟʫʶʯʠʡ ʩʧʦʥʜʠʣʦʘʨʪʨʠʪ ɺ 27 90,1 

ʎʝʣʽʘʢʽʷ DR3 73,0 

ʉʠʥʜʨʦʤ ʈʝʡʪʝʨʘ ɺ 27 35,9 

ʇʽʜʛʦʩʪʨʠʡ ʪʠʨʦʾʜʠʪ ɺ 35 16,8 

ʉʠʥʜʨʦʤ ɻʫʜʧʘʩʯʝʨʘ DR2 15,9 

ʇʨʠʨʦʜʞʝʥʘ ʛʽʧʝʨʧʣʘʟʽʷ 

ʥʘʜʥʠʨʥʠʢʽʚ 

ɺ 47 15,4 

ɻʝʨʤʝʪʠʯʥʝ ʟʘʧʘʣʝʥʥʷ DR3 13,5 

ɯʜʽʦʤʘʪʠʯʥʠʡ ʛʝʤʦʭʨʦʤʘʪʦʟ ɸ3 9,3 

ʍʨʦʥʽʯʥʠʡ ʘʢʪʠʚʥʠʡ ʛʝʧʘʪʠʪ ɺ8 9,2 

ʍʚʦʨʦʙʘ ɸʜʜʽʩʦʥʘ DR3 8,8 

ʇʩʦʨʽʘʟ ɺ13 8,7 

ʄʘ̔ʩʪʝʥʽʷ ɺ8 4,4 

ʈʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ DR4 3,9 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ɯ ʪʠʧʫ DR3 3,8 

ʍʚʦʨʦʙʘ ɻʨʝʡʚʩʘ-ɹʘʟʝʜʦʚʘ DR3 3,7 

 

 

 

 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʭʘʨʘʢʪʝʨʠʩʪʽʮʽ ʤʦʞʣʠʚʠʭ ʤʝʭʘʥʠʟʤʽʚ ʘʩʦʮʽʘʮʽʾ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʠʩʪʝʤʠ HLA ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʚʠʩʦʢʘ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽʩʪʴ 

ʽʤʫʥʦʜʦʤʽʥʘʥʪʥʠʭ ʩʘʡʪʽʚ ʤʦʣʝʢʫʣ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʙʫʜʥʠʢʽʚ ʽ ʢʦʥʢʨʝʪʥʠʭ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʪʘʣʦ ʝʬʝʢʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʟʙʝʨʝʞʝʥʥʷ ʣʶʜʠʥʠ ʷʢ ʚʠʜʫ ʚ  ʫʤʦʚʘʭ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʾʪʪʷ ʤʽʢʨʦʦʨʛʘʥʠʟʤʽʚ. 

 

 

 

 

 

 

 

 

 

 

 



385 

 

 ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 
 

 

1.ʏʠ ʧʦʚô̫ ʟʘʥʘ ʩʪʫʧʽʥʴ  ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʨʠʟʠʢʫ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ  

ʟ ʛʦʤʦʟʠʛʦʪʥʽʩʪʶ ʟʘ ʘʥʪʠʛʝʥʘʤʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. 

 

2.  ʏʠ ʤʦʞʣʠʚʦ ʚʠʥʠʢʥʝʥʥʷ   ʭʚʦʨʦʙ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ  ʝʤʙʨʽʦʛʝʥʝʟʫ, 

ʧʦʚô̫ ʟʘʥʦʛʦ  ʟ ʅLɸ ʘʥʪʠʛʝʥʘʤʠ ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. 
 

 3. ʅʘʟʚʽʪʴ   ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʨʝʘʣʽʟʘʮʽʾ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚʷʟʢʽʚ HLA 

ʘʥʪʠʛʝʥʽʚ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

 

4. ʑʦ ʪʘʢʝ ʛʝʥʝʪʠʯʥʘ ʟʯʝʧʣʝʥʥʽʩʪʴ ʽ ʛʝʥʝʪʠʯʥʘ ʘʩʦʮʽʘʮʽʷ. 

 

5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʨʝʮʝʧʪʦʨʥʫ ʪʝʦʨʽʶ ʤʝʭʘʥʠʟʤʫ HLA ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 
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ʈʦʟʜʽʣ ʍ 

ɯʤʫʥʦʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʨʘʜʽʘʮʽʡʥʦʾ ʛʝʥʝʪʠʢʠ. 
 

ɺʽʜʦʤʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʽʥʜʠʚʽʜʫ ʚ ʫʤʦʚʘʭ 

ʚʧʣʠʚʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ 

ʚʟʘʻʤʦʜʽʶʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʩʝʨʝʜ ʷʢʠʭ  ʧʝʚʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ  ʛʝʥʝʪʠʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ 

ʦʨʛʘʥʽʟʤʫ ʜʦ ʧʘʪʦʣʦʛʽʾ. ʅʘ ʬʦʥʽ  ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʟʦʛʝʥʥʠʭ  ʯʠʥʥʠʢʽʚ 

ʦʜʥʘ ʪʘ ʩʘʤʘ ʢʦʤʙʽʥʘʮʽʷ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʚ ʨʦʣʽ 

ʽʥʽʮʽʘʪʦʨʽʚ, ʪʘʢ ʽ ʧʨʦʪʝʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʷʚʠʱ. 

ʄʠ ʨʦʟʛʣʷʥʝʤʦ ʮʝʡ ʘʩʧʝʢʪ ʥʘ ʤʦʜʝʣʽ  ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ 

ʝʬʝʢʪʽʚ ʫ ʦʩʽʙ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ  ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ 

ʢʘʪʘʩʪʨʦʬʠ. ʆʩʢʽʣʴʢʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ  ʧʝʨʝʚʘʞʘʶʯʠʤ ʬʘʢʪʦʨʦʤ ʻ 

ʨʘʜʽʘʮʽʡʥʠʡ, ʪʦ  ʜʦʩʣʽʜʞʫʚʘʣʠ  ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ  

ʧʨʠʯʠʥʥʦ ʧʦʚôʷʟʘʥʽ  ʟ ʽʦʥʽʟʫʶʯʠʤ ʦʧʨʦʤʽʥʝʥʥʷʤ. ɼʦ ʪʘʢʠʭ  ʧʝʨʰ ʟʘ ʚʩʝ 

ʚʽʜʥʦʩʷʪʴ ʪʠʨʝʦʾʜʥʫ ʪʘ ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʫ  ʧʘʪʦʣʦʛʽʾ, ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ 

ʩʫʙʩʪʨʘʪʦʤ ʬʦʨʤʫʚʘʥʥʷ  ʷʢʠʭ ʻ ʧʦʨʫʰʝʥʥʷ ʚ ʽʤʫʥʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ, ʘ ʩʝʨʝʜ 

ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʙʝʟʫʤʦʚʥʦ, 

ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʣʶʜʠʥʠ.   

ɺ ʫʤʦʚʘʭ ʨʘʜʽʘʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ  ʪʘʢʦʞ ʚʘʞʣʠʚʠʤ ʻ ʘʩʧʝʢʪ 

ʜʦʩʣʽʜʞʝʥʴ ʡʤʦʚʽʨʥʦʩʪʽ ʽʥʜʫʢʫʶʯʦʛʦ ʚʧʣʠʚʫ ʨʘʜʽʘʮʽʡʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʩʧʘʜʢʦʚʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ  

ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʥʦ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʦʧʨʦʤʽʥʝʥʥʷʤ. ʇʨʠ ʮʴʦʤʫ ʪʨʝʙʘ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟ ʨʘʜʽʘʮʽʡʥʠʤ ʯʠʥʥʠʢʦʤ ʚ ʜʦʟʘʭ, ʱʦ ʧʨʦʚʦʢʫʶʪʴ ʨʦʟʚʠʪʦʢ 

ʛʦʩʪʨʦʾ ʧʨʦʤʝʥʝʚʦʾ ʭʚʦʨʦʙʠ, ʘ ʪʘʢʦʞ ʟ ʭʨʦʥʽʯʥʠʤ ʦʧʨʦʤʽʥʝʥʥʷʤ, ʷʢʦʛʦ 

ʟʘʟʥʘʣʠ ʢʦʥʪʠʥʛʝʥʪʠ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʫʢʨʘʾʥʩʴʢʘ 

ʧʦʧʫʣʷʮʽʷ ʥʝ ʩʪʠʢʘʣʘʩʴ, ʪʦʙʪʦ ʫ ʚʽʜʥʦʰʝʥʥʽ ʦʩʪʘʥʥʴʦʛʦ ʥʝ ʙʫʣʦ ʚʽʜʙʦʨʫ ʚ 

ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ. ɹʫʜʴ ʷʢʠʡ ʘʣʝʣʴ, ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʨʘʥʽʰʝ ʚ ʧʦʧʫʣʷʮʽʾ ʟ-ʟʘ 

ʩʝʣʝʢʪʠʚʥʠʭ ʧʝʨʝʚʘʛ, ʘʙʦ ʜʨʝʡʬʫ, ʚ ʟʤʽʥʝʥʽʡ ʝʢʦʣʦʛʽʯʥʽʡ ʦʙʩʪʘʥʦʚʮʽ ʤʦʞʝ 

ʩʪʘʪʠ ʽʥʜʫʢʪʦʨʦʤ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ.   
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ʆʜʥʦʶ ʟ ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

ʽʥʜʠʚʽʜʫ ʜʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʯʠʥʥʠʢʘ ʤʦʞʝ ʙʫʪʠ ʛʝʥʝʪʠʯʥʘ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ, ʷʢ 

ʧʨʘʚʠʣʦ ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʧʦʟʠʮʽʾ ʚʠʚʯʝʥʥʷ ʧʨʷʤʦʾ ʜʽʾ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʛʝʥʝʪʠʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʨʽʚʥʽ ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ 

ʢʣʽʪʠʥʽ  ʽ ʷʢ ʩʣʽʜʩʪʚʦ, ʨʝʘʣʽʟʘʮʽʶ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʨʽʚʥʽ ʩʠʩʪʝʤ ʽ 

ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ.  ʅʝ ʤʝʥʴʰ ʮʽʢʘʚʠʤ ʻ ʧʨʦʪʠʣʝʞʥʠʡ ʧʽʜʭʽʜ, ʟʦʢʨʝʤʘ ʚʧʣʠʚ 

ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʪʫʧʽʥʴ ʨʝʘʛʫʚʘʥʥʷ  ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʧʨʠ ʜʽʾ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. ɺ ʮʴʦʤʫ ʘʩʧʝʢʪʽ, ʟʛʽʜʥʦ ʟʘʢʦʥʘʤ ʢʣʘʩʠʯʥʦʾ 

ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʢʦʞʥʠʡ ʽʥʜʠʚʽʜ ʦʪʨʠʤʫʻ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ  ʥʘʙʽʨ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ, ʘʙʦ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʢʨʦʚʽ. 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʤʠ ʧʨʠʩʚʷʪʠʣʠ ʩʘʤʝ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʤʫ ʘʩʧʝʢʪʫ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʽ ʨʠʟʠʢʫ  ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʥʘ 

ʨʽʚʥʽ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ ʩʫʙʩʪʨʘʪʫ ʬʦʨʤʫʚʘʥʥʷ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ 

ʝʬʝʢʪʽʚ.  

ɯʤʫʥʦʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

 

 

ɺʽʜʦʤʦ,ʱʦ ʨʘʜʽʘʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʧʝʨʰ ʟʘ ʚʩʝ ʚʧʣʠʚʘʻ ʥʘ ʢʨʠʪʠʯʥʽ 

ʜʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʯʠʥʥʠʢʘ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʥʘ ʨʽʚʥʽ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ. ʉʘʤʝ ʮʽ ʧʦʨʫʰʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ʧʽʜˇʨʫʥʪʷ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʣʘʜʽʚ ʥʘ ʨʽʚʥʽ ʛʝʤʦʧʦʝʟʫ ʽ ʽʤʫʥʦʧʦʝʟʫ, ʷʢʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʯʠʥʥʠʢʽʚ  ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ  

ʤʫʣʴʪʠʬʘʢʪʦʨʽʘʣʴʥʦʾ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʉʚʽʪʦʚʽ ʜʘʥʽ ʽ ʜʘʥʽ, ʷʢʽ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʚ ʅʎʈʄ ɸʄʅ ʋʢʨʘʾʥʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʚʽʜʤʽʥʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʨʘʜʽʘʮʽʾ ʥʘ ʨʽʚʥʽ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ.   

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ  ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ  ʨʦʟʛʣʷʜʘʣʠ ʪʘʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 
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ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʟʠʮʽʡ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʜʝʪʝʨʤʽʥʫʚʘʥʥʷ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʫ ʧʨʝʜʩʪʘʚʣʷʻ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʢʦʣʠ ʫ ʦʩʽʙ, ʷʢʽ ʤʘʣʠ 

ʪʦʪʦʞʥʠʡ ʨʘʜʽʦʣʦʛʽʯʥʠʡ ʘʥʘʤʥʝʟ ʽ ʟʘʟʥʘʣʠ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʦʜʥʘʢʦʚʠʭ ʜʦʟʘʭ 

ʚʽʜ  0,45 ï2,0ɻʨ, ʧʦʩʪʨʘʜʽʘʮʽʡʥʽ ʝʬʝʢʪʠ ʧʨʦʷʚʣʷʣʠʩʷ ʧʦ-ʨʽʟʥʦʤʫ: ʚ ʦʜʥʠʭ 

ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʢʽʩʪʢʦʚʦ ʤʦʟʢʦʚʠʡ ʩʠʥʜʨʦʤ, ʚ ʽʥʰʠʭ ʣʠʰʝ 

ʪʨʘʥʟʠʪʦʨʥʘ ʨʝʘʢʮʽʷ ʽʤʫʥʦ- ʽ ʛʝʤʦʧʦʝʟʫ ʥʘ ʦʧʨʦʤʽʥʝʥʥʷ. ɹʝʟʫʤʦʚʥʦ, ʻʜʠʥʦʶ 

ʘʜʝʢʚʘʪʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʜʝʪʝʨʤʽʥʫʚʘʥʥʷ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʻ ʤʦʜʝʣʴ ʛʦʩʪʨʦʾ ʧʨʦʤʽʥʝʚʦʾ ʭʚʦʨʦʙʠ I ʩʪʫʧʝʥʶ ( 

ʜʦʟʠ ʦʧʨʦʤʽʥʝʥʥʷ 0,45 ï2,0ɻʨ), ʢʦʣʠ ʢʽʩʪʢʦʚʦʤʦʟʢʦʚʦʡ ʩʠʥʜʨʦʤ ʤʽʛ 

ʨʝʘʣʽʟʫʚʘʪʠʩʴ, ʘʙʦ ʥʽ, ʷʢ ʚ ʦʧʦʟʠʪʥʽʡ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʠʭ ʟ ʘʥʘʣʦʛʽʯʥʠʤ 

ʨʘʜʽʘʮʽʡʥʠʤ ʘʥʘʤʥʝʟʦʤ, ʘʣʝ ʥʝʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ɻʇʍ.  

ʇʦʨ̔ʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʣʦʢʫʩʽʚ A, B, 

Cw, Dr ʫ ʨʝʢʥʦʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ,  ʚ ʦʧʦʟʠʪʥʽʡ ʛʨʫʧʽ ʽ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ( ʎʝʥʪʨʘʣʴʥʦ-ʋʢʨʘʾʥʩʴʢʘ ʟʦʥʘ) ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʽʨʦʛʽʜʥʝ ʧʽʜʚʠʱʝʥʥʷ   ʚ ʛʨʫʧʽ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ ʘʥʪʠʛʝʥʠʭ 

ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ HLA-A10; HLA-A28; HLA-B16; HLA-B38; HLA-B35; HLA-

DR3; HLA-DR4;  (ʈʠʩ. 1) ʠ ʚʽʨʦʛʽʜʥʫ ʘʩʦʮʽʘʮʽʶ ʟ ʨʠʟʠʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ 

ʨʘʜʽʘʮʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʱʦ  ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʾʭ ʜʦ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʧʽʜʚʠʱʝʥʦʾ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʘʩʦʮʽʘʮʽʾ ʟ  ʚ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧʘʭ, ʘʥʪʠʛʝʥʥʽ ʩʝʨʦʪʠʧʠ HLA-B15; HLA-DR2; 

ʚʽʜʥʝʩʝʥʽ ʜʦ ʤʘʨʢʝʨʽʚ ʟ ʧʨʦʪʝʢʪʠʚʥʦʶ ʬʫʥʢʮʽʻʶ. 
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ʈʠʩʫʥʦʢ 10.1 - ɺʽʨʦʛʽʜʥʽ HLA-ʘʩʦʮʽʘʮʽʾ ʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʨʘʜʽʘʮʽʡʥʦʾ 

ʧʘʪʦʣʦʛʽʾ (ɻʇʍ) 

 

 

ɸʥʘʣʽʟ ʘʩʦʮʠʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʛʦʩʪʨʦʾ ʧʨʦʤʝʥʝʚʦʾ ʭʚʦʨʦʙʠ ʟ ʥʦʩʽʡʩʪʚʦʤ 

ʧʝʚʥʠʭ ʛʘʧʣʦʪʠʧʽʚ ʽ ʬʝʥʦʪʠʧʽʚ (HLA-A/A; HLA-A/ɺ; HLA-A/DR; HLA-B/DR; 

RHLA-B/DQ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʩʘʤʝ ʘʥʪʠʛʝʥʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, 

ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʽʟʦʣʴʦʚʘʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ï ʤʘʨʢʝʨʠ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʠʻʥʪʘ ʘʩʦʮʽʘʮʽʾ RR 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ.  

    ɸʥʘʣʽʟ ʘʩʦʮʠʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʛʦʩʪʨʦʾ ʧʨʦʤʝʥʝʚʦʾ ʭʚʦʨʦʙʠ ʟ 

ʥʦʩʽʡʩʪʚʦʤ ʧʝʚʥʠʭ ʛʘʧʣʦʪʠʧʽʚ ʽ ʬʝʥʦʪʠʧʽʚ (HLA-A/A; HLA-A/ɺ; HLA-A/DR; 

HLA-B/DR; RHLA-B/DQ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʩʘʤʝ ʘʥʪʠʛʝʥʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʽʟʦʣʴʦʚʘʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ï ʤʘʨʢʝʨʠ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ.  ʈʘʟʦʤ ʟ ʪʠʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʠʻʥʪʘ ʘʩʦʮʽʘʮʽʾ RR ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ.  
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ɼʘʥʠʡ ʬʘʢʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ 

ʘʥʪʠʛʝʥʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ʚ ʤʝʞʘʭ ʣʦʢʫʩʫ ʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʟʘ 

ʥʘʷʚʥʽʩʪʶ ʩʠʥʝʨʛʠʟʤʫ ʽ ʘʥʪʘʛʦʥʠʟʤʫ ʤʽʞ ʧʝʚʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʚ 

ʨʝʘʣʽʟʘʮʽʾ ʤʝʭʘʥʠʟʤʽʚ ʘʩʦʮʽʘʮʽʾ ʟ ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʩʠʥʝʨʛʽʯʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ HLA-A1.128; HLA-A10.28; HLA-A1.1; HLA-B8,w16; 

HLA-A10,B13; HLA-A10,B38, HLA-DR3.4, ʢʦʣʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪ ʘʩʦʮʽʘʮʽʾ RR; - ʘʥʪʘʛʦʥʠʩʪʠʯʥʽ ï ʜʣʷ ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ HLA-

A10,B16; HLA-A1,B16; HLA-A1,B16; HLA-B16,21; HLA-B13,DQ1; HLA-

B16,DR3, ʢʦʣʠ, ʘʙʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ, ʘʙʦ 

ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʤʫ RR ʛʫʙʠʪʴʩʷ ʩʪʫʧʽʥʴ ʚʽʨʦʛʽʜʥʦʩʪʽ. (ʨʠʩ. 10.2). 
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ʈʠʩʫʥʦʢ 10.2 - ɼʝʷʢʽ ʩʠʥʝʨʛʽʯʥʽ ʽ ʘʥʪʦʛʦʥʠʩʪʠʯʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ 

ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

 

ʇʨʠ ʮʴʦʤʫ ʚ ʩʠʥʝʨʛʠʯʥʽ ʽ ʘʥʪʦʛʦʥʠʩʪʠʯʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʦʞʫʪʴ 

ʚʩʪʫʧʘʪʠ ʘʥʪʠʛʝʥʠ, ʷʢʽ ʽʟʦʣʴʦʚʘʥʦ ʚʽʨʦʛʽʜʥʦ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʶ ʦʨʛʘʥʽʟʤʫ. 

ʇʨʠ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʽ ʩʚʽʪʦʚʠʤʠ ʜʘʥʠʤʠ ʚʽʜʥʦʩʥʦ  

HLA ʘʩʦʮʽʘʮʽʷʭ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʦʧʨʦʤʽʥʝʥʠʭ ʦʩʽʙ (88%)  ʚ ʬʝʥʦʪʠʧʘʭ ʘʥʪʠʛʝʥʠ, ʷʢʽ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɼʦ ʪʘʢʠʭ ʚʽʜʥʦʩʷʪʴ ʘʥʪʠʛʝʥ ɸ2, 

ʢ̫ʠʡ ʚʽʨʦʛʽʜʥʦ ʯʘʩʪʽʰʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʫ ʭʦʨʠʭ ʥʘ ʛʽʧʦʧʣʘʩʪʠʯʥʫ ʘʥʝʤʽʶ, 

ʘʥʪʠʛʝʥʠ ɺ5 ʠ ɺ35, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʭʨʦʥʽʯʥʠʤ ʣʽʤʬʦʣʝʡʢʦʟʦʤ, ʘʥʪʠʛʝʥ ɺ8, - ʟ 

ʤʽʻʣʦʙʣʘʩʪʥʦʶ ʬʦʨʤʦʶ  ʛʦʩʪʨʦʛʦ ʣʝʡʢʦʟʫ.  ɺʠʚʯʝʥʥʷ ʘʥʪʠʛʝʥʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ  ʽʥʰʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ, ʟʦʢʨʝʤʘ  ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʙʽʣʢʽʚ Hp, ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʨʦʛʽʜʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʪʠʧʫ Hp2-2 

(37,34% ʧʨʦʪʠ 8,33%), RR ï 6,67, ʱʦ ʚʽʜʧʦʚʽʜʥʦ  ʩʚʽʪʦʚʠʤ ʜʘʥʠʤ 

ʧʦʧʫʣʷʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ 

ʦʨʛʘʥʽʟʤʫ ʜʦ ʚʧʣʠʚʫ ʙʫʜʴ-ʷʢʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʫ (18,19,20).  

ʈʦʟʧʦʜʽʣ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ ʫ 

ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ ʦʧʦʟʠʪʥʦʶ ʛʨʫʧʦʶ ʥʝ ʚʠʷʚʠʚ ʚʽʨʦʛʽʜʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ 

ʩʠʪʝʤʽ ɸɺʆ, ʘʣʝ  ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ  ʧʝʚʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʰʠʨʝʥʦʩʪʽ ʘʥʪʠʛʝʥʽʚ ʚʽʜ 

ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʦʙʪʦ ʚʽʜ ʩʪʫʧʝʥʶ ʦʧʨʦʤʽʥʝʥʥʷ. ɿʦʢʨʝʤʘ, ʚ 

ʛʨʫʧʽ   ʭʚʦʨʠʭ ɻʇʍ II  - III  ʩʪʫʧʝʥʶ ʚ 2-3 ʨʘʟʠ ʚʠʱʝ ʯʘʩʪʦʪʘ  ʬʝʥʦʪʠʧʫ 0 ʥʘ ʪʣʽ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʥʪʠʛʝʥʘ ɺ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 

ʩʦʤʘʪʠʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʘʥʪʠʛʝʥʽʚ ʛʨʫʧʠ ɸɺʆ ʧʨʠ ʥʦʩʽʡʩʪʚʽ ʘʥʪʠʛʝʥʫ ɸ, ʱʦ 

ʧʨʦʷʚʠʣʦʩʴ ʚ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʽ ʩʝʨʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʨʽʚʥʽ  

ʩʧʝʮʠʬʽʯʥʦʩʪʽ (1987-1988 ʨʨ.) ʽ ʾʾ ʥʦʨʤʘʣʽʟʘʮʽʾ 1989 ʨʦʮʽ. 
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ɼʣʷ ʽʟʦʣʴʦʚʘʥʦʛʦ  ɸɺʆ ʬʝʥʦʪʠʧʘ ʥʝ ʚʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʦʾ ʘʩʦʮʽʘʮʽʾ ʟ 

ʨʦʟʚʠʪʢʦʤ ʛʦʩʪʨʦʾ ʧʨʦʤʠʥʝʚʦʾ ʭʚʦʨʦʙʠ. ɸʣʝ ʚ ʩʧʦʣʫʯʝʥʥʽ ʟ ʘʣʝʣʷʤʠ ʩʠʩʪʝʤʠ 

HLA ʢʦʝʬʽʮʽʻʥʪ RR ʧʽʜʚʠʱʫʚʘʚʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʬʝʥʦʪʠʧʫ ɸ , ʪʦʜʽ ʷʢ ʜʣʷ 

ʬʝʥʦʪʠʧʽʚ ʆ ʽ ɺ ʭʘʨʘʢʪʝʨʥʽ ʘʥʪʦʛʦʥʠʩʪʠʯʥʽ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ, ʽ ʷʢ ʩʣʽʜʩʪʚʦ, 

ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʘʩʦʮʠʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʝʥʜʝʥʮʽʾ 

ʥʘʧʨʘʚʣʝʥʽ ʜʦ ʧʨʦʷʚʣʝʥʥʷ ʧʦʟʠʪʠʥʠʭ ʘʩʦʮʽʘʮʽʡ ʟ ɻʇʍ, ʘʥʪʠʛʝʥʥʽ ʩʧʦʣʫʯʝʥʥʷ,  

ʷʢ ʧʨʘʚʠʣʦ, ʚʤʽʱʫʚʘʣʠ  HLAï ʤʘʨʢʝʨʠ ʧʽʜʚʠʱʝʥʦʾ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ. 

 ʈʨʦʟʧʦʜʽʣʫ ʘʥʪʠʛʝʥʽʚ ʩʠʩʪʝʤ Rh-Hr, MNS, Kell, Duffy, Kidd ʫ 

ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʧʨʠ ʩʧʽʚʩʪʘʚʣʝʥʽ ʟ ʦʧʦʟʠʪʥʦʶ ʽ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʘʤʠ. ɺʽʨʦʛʽʜʥʠʭ ʘʩʦʮʽʘʮʽʡ ʜʣʷ ʮʠʭ ʩʠʩʪʝʤ ʟ ʨʦʟʚʠʪʢʦʤ 

ʨʘʜʽʘʮʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʝ ʚʠʟʥʘʯʝʥʦ. ɸʣʝ ʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ,  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʟ ʘʥʪʠʛʝʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʦʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚʥʦʩʠʪʴ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ 

ʚʽʜʥʦʩʥʦ ʦʮʽʥʢʠ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ 

ʝʬʝʢʪʽʚ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʧʦʣʽʩʠʩʪʝʤʥʽ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚôʷʟʢʠ  ʟ ʧʨʦʤʽʥʝʚʦʶ 

ʭʚʦʨʦʙʦʶ ʚʩʪʘʥʦʚʣʝʥʽ   ʜʣʷ  HLA ʘʣʝʣʝʡ ʚ ʫʢʫʧʥʦʩʪʽ ʟ ʩ ʬʝʥʦʪʠʧʘʤʠ Hp ʽ MN 

(ʪʘʙʣ..10.1) 

 

͙́͊͋͡ͼΎ 10.1 - ͔͙͙̅ͤͦͭͨ;ͤ͜ ͙ͦͣͨͦ͘͟ͼ͜͝ ͙͎͔͍͊ͤͭͤ͜ ͙ͪͤ͘͜ͻ ͎͔͔͙ͤͭ;͙ͤͻ 

͙͔ͫͭͣ ͍ͪͦ͟͜ ͍ ͊ͫͦͼ͊͜ͼ͜Ύͻ ͘ ͪ͊͒͊͜ͼ͚ͤͦ͜Ό ͎ͨ͊ͭͦͦ͜͡ΊΌ ό˥˽̆ύΦ 

 

˴͙ͦͣͨͦ͘ͼ͜Ύ ̉͊ͫͭͦͭ͊ ͯͫͭͪ͘͜;͊Ίͣͦͫͭ͜ ό҈ύ ˤ͙͚͒ͤͦͫͤ͜ 

͙͙ͪ͘͟ 

͍̆͟Φ 

˴ͦͤͭͪͦ͡Έ ˥˽̆ 

0(I);Rh+ 30 18.87 0.54 1.564 

B(III);Rh+ 12.50 24.53 2.28 2.113 

0(I);Hp1-1 16.67 5.66 0.30 1.669 
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0(I);Hp2-2 1.20 7.55 1.36 4.926* 

A10;Hp2-2 1.12 6.60 4.30 4.675* 

B15;MN 4.17 1.08 0.85 4.450* 

A10;MN 0.64 4.72 1.21 2.177 

A28;MN 0.08 3.77 1.16 2.934 

Bw16;Hp2-2 0.80 2.83 1.12 3.695* 

DR2;Rh+ 10.00 2.00 0.67 4.74* 

DR3;MN 0.20 10.87 1.56 2.35 

 

ɸʥʘʣʽʟ ʚʟʘʤ̒ʦʜʽʾ ʤʽʞ ʘʣʦʛʝʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʣʝʡʢʦʮʠʪʽʚ ʽ 

ʝʨʠʪʨʦʮʠʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʦʥʢʫʨʝʥʪʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʚ 

ʨʝʘʣʽʟʘʮʽʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʫʧʽʥʴ ʚʥʝʩʢʫ ʽʟʦʣʴʦʚʘʥʠʭ  ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʚ 

ʬʦʨʤʫʚʘʥʥʷ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʠʟʤʫ ʣʶʜʠʥʠ ʥʝʦʜʥʦʟʥʘʯʥʽ.  ɿʘ 

ʟʥʘʯʠʤʦʩʪʶ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʣʽʜʫʶʯʦʤʫ ʧʦʨʷʜʢʫ: HLA  (DR, DQ, B, A, 

C), Hp, MN, ABO, Rh-Hr . ɼʣʷ ʩʠʩʪʝʤ Kell , Daffy, Kidd  ʘʩʦʮʠʘʪʠʚʽ ʟʚôʷʟʢʠ ʥʝ 

ʚʽʨʦʛʽʜʥʽ.  
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ʈʠʩʫʥʦʢ 10.3 - ʍʘʨʘʢʪʝʨ ʚʟʘ̒ ʤʦʚʽʜʥʦʰʝʥʴ ʨ̔ʟʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʢʨʦʚ ̔ʧʨʠ ʨʘʜʽʘʮʽʡʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʽ 

 

ʉʢʣʘʜʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʰʠʥ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʘʩʦʮʽʘʮʽʾ ʽʟʦʣʴʦʚʘʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʦʛʦ ʤʽʩʮʷ ʽʥʜʠʚʽʜʫ ʚ 

ʛʨʫʧʽ ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʘʪʦʣʦʛʽʾ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ 

ʦʙʯʠʩʣʝʥʥʷ çʩʫʤʘʨʥʦʛʦè ʢʦʝʬʽʮʽʻʥʪʘ ʨʠʟʠʢʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʘ ʩʪʫʧʽʥʴ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʩʢʽʣʴʢʠ ʥʘ ʦʙôʢ̒ʪʠʚʥʫ ʦʮʽʥʢʫ 

ʩʪʫʧʝʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʷʢ ʢʽʣʴʢʽʩʥʠʡ ʪʘʢ ʽ ʷʢʽʩʥʠʡ 

ʩʢʣʘʜ ʬʝʥʦʪʠʧʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʜʠʚʽʜʫ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ  ʧʦ ʩʫʪʽ, ʽ 

ʚʠʟʥʘʯʘʻ ʤʽʩʮʝ ʽʥʜʠʚʽʜʫ ʚ ʛʨʫʧʽ ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɯʤʫʥʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘ ʽʟʦʣʴʦʚʘʥʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʻ ʥʝʜʦʩʪʘʪʥʽʤ, 

ʦʩʢʽʣʴʢʠ ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʭʠʣʴʥʦʩʪʽ RR (ʚʽʜ 1,0 ʜʦ   

ʙʝʟʢʨʘʡʥʦʩʪʽ) ʽ ʧʦ ʩʫʪʽ ʚʠʟʥʘʯʘʻ ʪʽʣʴʢʠ ʬʘʢʪ ʧʨʠʩʫʪʥʦʩʪʽ ʛʝʥʝʪʠʯʥʦʾ 

ʩʭʠʣʴʥʦʩʪʽ.  ʊʦʤʫ ʧʝʨʰʽ ʩʧʨʦʙʠ ʚʠʟʥʘʯʝʥʥʷ çʩʫʤʘʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʠʟʠʢʫè 

RRs  ̔ʥʦʨʤʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʨʠʟʠʢʫ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʢʣʶʯʠʪʠ ʚ 

ʧʦʥʷʪʪʷ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʦʮʽʥʢʫ ʨʠʟʠʢʫ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ. ʆʧʪʠʤʘʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ 

ʛʝʥʝʪʠʯʥʠʭ ʘʣʝʣʝʡ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʽ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʢʨʦʚʽ ʱʝ ʥʝ ʨʦʟʨʦʙʣʝʥʽ. 

ɿʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʟʘʩʪʦʩʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʚʝʣʠʯʠʥʠ ʩʫʤʘʨʥʦʛʦ ʚʽʜʥʦʩʥʦʛʦ 

ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʦ ʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ ʥʦʨʤʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ çʚʽʜʥʦʰʝʥʥʷ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽè: ʜʣʷ ʥʝ ʩʭʠʣʴʥʠʭ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 1,0 ʽ ʜʣʷ ʛʝʥʝʪʠʯʥʦ 

ʩʭʠʣʴʥʠʭ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜʪ 1,0 ʜʦ 10,0. ɿʛʽʜʥʦ ʧʨʠʥʮʠʧʘʤ ʢʣʘʩʠʯʥʦʾ 

ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʯʠʤ ʚʠʱʝ ʢʦʝʬʽʮʽʻʥʪ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ, ʪʠʤ ʚʠʱʝ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʅʎʈʄ ɸʄʅ 

ʋʢʨʘʾʥʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʽʾ ʥʝʛʘʪʠʚʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʮʝ ʧʨʘʚʠʣʦ ʧʦʨʫʰʫʻʪʴʩʷ. ʊʘʢ,  ʨʦʟʧʦʜʽʣ ʚʽʜʩʦʪʢʫ  

ʦʧʨʦʤʽʥʝʥʠʭ ʽʥʜʠʚʽʜʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧ  ʟʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʩʫʤʘʨʥʦʛʦ ʨʠʟʠʢʫ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ ʛʨʫʧʽ ʧʘʮʽ̒ ʥʪʽʚ ʟ 

ʥʝʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ɻʇʍ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʦʩʽʙ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ RRs - 0.5 ï 1.0, ʤʝʥʴʰʠʡ ï 1.0 ï 5.0 (ʨʠʩ.10.4). 
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ʈʠʩʫʥʦʢ 10.4 - ʈʘʟʧʦʜʽʣ ʦʩʽʙ,  ʦʧʨʦʤʽʥʝʥʠʭ ʚ ʜʦʟʽ ʚʠʱʝ 0.75ɻʨ. ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʩʫʤʘʨʥʦʛʦ ʨʠʟʠʢʫ (RRs) ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ɻʇʍ. 

 

ɺ ʛʨʫʧʽ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʦʩʽʙ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ  

ʜʠʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ RRs ï 1.0 ï 5.0, ʤʝʥʴʰʠʡ ï ʚ ʜʽʘʧʘʟʦʥʽ RRs ï 5.0 ï 10.0. 

ɼʘʥʝ ʧʦʣʦʞʝʥʥʷ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʽ ʧʦʨʽʚʥʷʥʥʽ 

ʥʝʦʧʨʦʤʽʥʝʥʦʾ ʧʦʧʫʣʷʮʽʾ ʽ ʧʦʧʫʣʷʮʽʾ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ ʟ ʦʜʥʘʢʦʚʠʤʠ 

ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʜʽʩʬʫʥʢʮʽʷʤʠ ʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʦʤʫ ʩʧʝʢʪʨʽ ï ʚʽʨʦʛʽʜʥʠʤ 
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ʟʥʠʞʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ  IgA. ʊʦʙʪʦ ʤʘʻ ʤʽʩʮʝ ʬʘʢʪ ʧʽʜʚʠʱʝʥʥʷ ʧʦʨʦʛʫ 

ʯʫʪʣʠʚʦʩʪʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʨʘʜʽʘʮʽʡʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʽ, ʱʦ 

ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ 

ʨʠʟʠʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʪʨʘʜʠʮ̔ʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ 

ʘʩʦʮʽʘʮʽʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʾ ʽʥʜʫʢʮʽʾ ʟ ʙʦʢʫ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʯʠʥʥʠʢʘ ʚ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

 ɯʤʫʥʦʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ ʽ ʨʠʟʠʢ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ 

ʥʘ ʨʽʚʥʽ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʦʧʨʦʤʽʥʝʥʠʭ ʦʩʽʙ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʨʘʜʽʦʽʥʜʫʢʦʚʘʥʦʾ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ   

ʦʧʨʦʤʽʥʝʥʠʭ ʢʦʥʪʠʥʛʝʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ ʫ    ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ 

ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʣʘʥʦʢ ʽʤʫʥʦʧʦʝʟʫ ʽ ʛʝʤʦʧʦʝʟʫ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʚ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ ʨʝʘʣʽʟʘʮʽʷ ʧʘʪʦʣʦʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʟʘ ʚʩʪʘʥʦʚʣʝʥʠʭ   

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʽʥʰʠʭ ʤʝʭʘʥʠʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ.  

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʦʢʨʝʤʦ ʤʦʞʣʠʚʽʩʪʴ ʚʥʝʩʢʫ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʚ ʨʝʘʣʽʟʘʮʽʶ ʨʘʜʽʦʽʥʜʫʢʦʚʘʥʦʾ  ʪʠʨʝʦʾʜʥʦʾ ʽ 

ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʡ, ʷʢ ʧʘʪʦʣʦʛʽʡ, ʷʢʽ ʧʨʠʯʠʥʥʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʦʧʨʦʤʽʥʝʥʷʤ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ  ʨʠʟʠʢʫ ʬʦʨʤʫʚʘʥʥʷ ʪʠʨʝʦʾʜʥʦʾ ʧʘʪʦʣʦʛʽʾ, 

ʟʦʢʨʝʤʘ, ʭʨʦʥʽʯʥʦʛʦ ʪʠʨʝʦʾʜʠʪʫ ʫ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ  I ʩʪʫʧʝʥʶ 

ʧʦʢʘʟʘʚ, ʱʦ  ʚ 1988 ʨʦʮʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʫʣʦ ʚʝʨʽʬʽʢʦʚʘʥʦ ʫ 13,59% ʦʩʽʙ, ʚ 

1993 ʨ. - ʫ  27,76% ʜʦʩʣʽʜʞʝʥʠʭ, ʽʟ ʷʢʠʭ 68,2 % ʤʘʣʠ ʫ ʬʝʥʦʪʠʧʽ ʤʘʨʢʝʨʠ 
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ʛʝʥʝʪʠʯʥʦʾ ʜʦ ʪʠʨʝʦʾʜʥʦʾ ʧʘʪʦʣʦʛʽʾ (HLA-A19;  HLA-A1;HLA-B22;  HLA-

DR5). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ 

ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʨʘʜʽʘʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʷʢ ʥʘ ʨʽʚʥʽ 

ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʷʢʘ ʧʨʠʯʠʥʥʦ ʧʦʚô̫ ʟʘʥʘ ʟ ʦʧʨʦʤʽʥʝʥʥʷʤ, ʪʘʢ ʽ ʥʘ 

ʨʽʚʥʽ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ (ʪʘʙʣʠʮʘ 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʷ 10.5 - ɺʽʨʦʛʽʜʥʽ ʘʩʦʮʽʘʮʽʾ  HLA-ʤʘʨʢʝʨʽʚ ʟ ʭʨʦʥʽʯʥʠʤ  

ʪʠʨʝʦʾʜʠʪʦʤ  ̔ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʽʤʫʥʥʦʤʫ ʩʪʘʪʫʩʽ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ. 
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ɯʤʫʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ 

ɸʥʪʠʛʝʥʠ ʪʘ ʾʭ 

ʩʧʦʣʫʯʝʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ (RR)  

ʈʝʢʦʥʚʘʣʝʩʮʝʥʪʠ 

ɻʇʍ 

ʅʝʦʧʨʦʤʽʥʝʥʥʽ  

1 2 3 4 

CD4+ ʟʥʠʞʝʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

HLA-B8  

HLA-B21  

HLA-DR2 

HLA-DR7 

HLA-A2,B7 

HLA-A9,10 

HLA-B7,DR2  

HLA-DR7,0(I) 

0,29 

7,54* 

5,44 

2,86 

3,58 

4,28 

3,85 

3,28* 

0,56 

2,46 

5,00 

1,50 

2,85 

2,50 

3,00 

1,34 

    

CD8+ 

ʧʽʜʚʠʱʝʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

HLA-DR3 

HLA-A28 

HLA-A1,B21 

HLA-B21,0(I) 

HLA-B21,DR3 

HLA-B21,cCDee 

2,30 

3,24 

2,86 

6,55* 

7.20* 

4,20* 

1,50 

1,90 

2,00 

3,44 

2/86 

5,64 

CD4/8 ʟʥʠʞʝʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

HLA-A10 

HLA-B7 

3,54 

4,28* 

2,86 

2,86 

CD3+ ʟʥʠʞʝʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

HLA-DR3  

HLA-DR3,7 

HLA-B8 

HLA-A2 

HLA-A10 

3,54 

7,23* 

0,53 

0,42 

0,61 

3,54 

3,54 

0,41 

0,38 

0,52 

CD19+ 

ʧʽʜʚʠʱʝʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

HLA-B8,DR3 

HLA-B8, DR7 

HLA-B35,DR3 

 

3,46* 

7,20* 

2,96* 

1,34 

3,16 

0,56 

ʍʨʦʥʽʯʥʠʡ 

ʪʠʨʝʦʾʜʠʪ 

HLA-ɸ19 

HLA-A19;ɺ38 

HLA-DR5 

 

5,59 

7,06 

3,60 

4,18 

3,24 

3,60 

 

 

ʇʨʠʤ̔ʪʢʘ: * - ʨ<0,05 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʧʦʟʠʪʥʦʶ ʛʨʫʧʦʶ   
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ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʜʘʣʝʥʠʭ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ 

ʝʬʝʢʪʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʧʣʠʚʦʤ ʘʚʘʨʽʾ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ, ʩʚʽʜʯʠʪʴ 

ʪʘʢʦʞ ʧʨʦ ʤʘʥʽʬʝʩʪʫʶʯʠʡ ʧʨʦʷʚ ʚʪʦʨʠʥʥʠʭ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʜʠʩʬʫʥʢʮʽʡ,  

ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʘʚʪʦʽʤʫʥʥʠʭ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʟʨʦʩʪʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʨʘʜʽʘʮʽʡʥʦ ʦʙʫʤʦʚʣʝʥʠʭ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ  

ʩʝʨʝʜ ʦʧʨʦʤʽʥʝʥʠʭ ʢʦʥʪʠʥʛʝʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʛʨʫʧʫ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ 

ʩʢʣʘʜʘʶʪʴ ʜʽʪʠ ʪʘ ʧʽʜʣʽʪʢʠ, ʦʩʢʽʣʴʢʠ  ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʪʘ ʚʠʱʘ ʥʽʞ ʫ 

ʜʦʨʦʩʣʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʫ ʜʽʪʝʡ, ʱʦ ʨʦʙʠʪʴ 

ʾʾ ʙʽʣʴʰ ʩʭʠʣʴʥʦʶ ʜʦ ʨʦʟʚʠʪʢʫ ʨʘʜʽʦʽʥʜʫʢʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾ.  Cʘʤʝ  

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʫ ʟʚ`ʷʟʢʫ ʟ 

ʥʘʷʚʥʽʩʪʶ ʧʝʨʝʢʦʥʣʠʚʠʭ ʜʦʢʘʟʽʚ ʱʦʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʬʫʥʢʮʽʾ 

ʟʘʣʦʟʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʟʙʽʣʴʰʝʥʥʷ ʽ ʚ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʜʘʣʴʰʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʪʠʨʦʾʜʥʦʾ ʧʘʪʦʣʦʛʽʾ.  ɻʝʥʝʪʠʯʥʫ ʩʭʠʣʴʥʽʩʪʴ 

ʜʦ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʚ ʝʥʜʦʢʨʠʥʥʽʡ ʩʠʩʪʝʤʽ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ  

ʢʦʥʢʨʝʪʥʠʡ ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʩʫʙʩʪʨʘʪ ʬʦʨʤʫʚʘʥʥʷ ʘʚʪʦʽʤʫʥʥʠʭ 

ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʜʽʪʝʡ ʟ ʥʝʪʦʢʩʠʯʥʠʤ ʜʠʬʫʟʥʠʤ ʟʦʙʦʤ ɯɸ ï ɯɺ 

ʩʪʫʧʝʥʷ (ʅɼɿ), ʧʦʚôʷʟʘʥʠʡ ʟ ʨʠʟʠʢʦʤ ʧʝʨʝʭʦʜʫ ʅɼɿ ʫ ʪʷʞʢʽ ʢʣʽʥʽʯʥʽ ʬʦʨʤʠ.  

 ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʜʽʪʝʡ ʟ ʅɼɿ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʦʧʨʦʤʽʥʝʥʥʷ ʟʥʘʯʥʽʰʝ ʧʦʰʠʨʝʥʥʷ ʘʥʪʠʛʝʥʽʚ HLA-A19, HLA-ɺ8, HLA-ɺ22, 

HLA-B35, HLA-DR5, ʷʢʽ ʻ ʤʘʨʢʝʨʘʤʠ ʪʠʨʦʾʜʥʦʾ ʧʘʪʦʣʦʛʽʾ,  ʫ ʩʧʽʚʩʪʘʚʣʝʥʥʽ 

ʟ ʦʧʨʦʤʽʥʝʥʠʤʠ ʜʽʪʴʤʠ ʙʝʟ ʅɼɿ.   ʅʘʷʚʥʽʩʪʴ ʫ ʬʝʥʦʪʠʧʽ ʜʽʪʝʡ ʟ ʅɼɿ, ʷʢʽ 

ʤʝʰʢʘʶʪʴ ʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʤʘʨʢʝʨʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ (HLA-ɸ10; HLA-B38; HLA-DR4) ʧʽʜʩʠʣʶʻ 

ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʪʠʨʦʾʜʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʜʦʢʘʟʦʤ ʮʴʦʛʦ 

ʻ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʯʝʨʝʟ ʧôʷʪʴ ʨʦʢʽʚ ʧʘʪʦʣʦʛʽʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʚ 65% ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 1-3 %  ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ. 
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ʄʦʣʦʜʰʘ 
ʰʢʽʣʴʥʘ 

ʇʫʙʝʨʪʘʪʥʘ ʄʦʣʦʜʰʘ 
ʰʢʽʣʴʥʘ 

ʇʫʙʝʨʪʘʪʥʘ ʄʦʣʦʜʰʘ 
ʰʢʽʣʴʥʘ 

ʇʫʙʝʨʪʘʪʥʘ 

100%ʜʦʩʣʽʜʞʝʥʠʭ ɺʽʜʩʦʪʦʢ ʥʦʩʽʾʚ ʪʠʨ ʧʘʪʦʣʦʛʽʾ ʈʝʘʣʽʟʦʚʘʥʘ ʪʠʨ.ʧʘʪʦʣʦʛʽʷ 

ʇʝʨʰʘ ʛʨʫʧʘ 
ʂʦʥʪʨʦʣʴʥʘ ʛʨʨʫʧʘ ɼʨʫʛʘ ʨʛʫʧʘ 
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ʈʠʩʫʥʦʢ 10.5 - ɺʽʜʩʦʪʢʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʩʽʡʩʪʚʘ ʤʘʨʢʝʨʽʚ ʪʠʨʦʾʜʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʧʘʜʢʦʚʦʾ ʛʝʥʝʪʠʯʥʦʾ  ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ  ʫ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧʘʭ ʜʽʪʝʡ ʟ ʅɼɿ 

 

ɼʦ ʛʨʫʧʠ  ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʥʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʦʧʨʦʤʽʥʝʥʥʷʤ ʥʘʣʝʞʘʪʴ ʣʽʤʬʦʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʪʠʤ, ʱʦ ʨʘʜʽʘʮʽʡʥʽ ʝʬʝʢʪʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʥʘ ʨʽʚʥʽ ʢʨʠʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ï ʛʝʤʦʧʦʝʪʠʯʥʦʾ ʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ, ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʷʢʠʭ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʩʢʣʘʜʘʶʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʩʫʙʩʪʨʘʪ ʨʦʟʚʠʪʢʫ ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʦʾ 

ʧʘʪʦʣʦʛʽʾ.  ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʫ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ ɻʇʍ,  ʫ ʷʢʠʭ ʜʽʘʛʥʦʩʪʦʚʘʥʘ 

ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʘ ʧʘʪʦʣʦʛʽʷ,  ʫ ʬʝʥʦʪʠʧʽ ʥʘʨʷʜʫ ʟ ʘʥʪʠʛʝʥʘʤʠ, 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʩʘʤʝ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠ ʤʘʨʢʝʨʠ ʧʽʜʚʠʱʝʥʦʡ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ.             

               ɸʥʘʣʽʟ ʩʪʫʧʽʥʶ ʚʢʣʘʜʫ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ  ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʚ 

ʬʦʨʤʫʚʘʥʥʷ ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʫʤʦʚʘʭ ʦʧʨʦʤʽʥʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʽʜʩʠʣʝʥʥʷ ʩʪʫʧʝʥʶ ʨʠʟʠʢʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢ,  

ʘʩʦʮʽʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ RR ʧʨʠ ʥʦʩʽʡʩʪʚʽ ʚ ʛʝʥʦʪʠʧʽ 

ʭʚʦʨʦʛʦ ʥʘ ʛʦʩʪʨʫ ʣʝʡʢʝʤʽʶ ʘʣʝʣʝʡ HLA-A*24; HLA-A*02 ; DRB1*07; B52 

ʜʦʨʽʚʘʥʶʚʘʚ 3,84. ʇʨʠ ʛʝʥʦʪʠʧʠʯʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ HLA-A*24; HLA-A*02; 

B*35;ɺ38; Cw*3; DR4; ʘʩʦʮʽʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ RR = 7,03. ʊʦʙʪʦ ʥʦʩʽʡʩʪʚʦ 

ʜʘʥʠʭ ʘʣʝʣʝʡ ʻ  ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʤ ʯʠʥʥʠʢʦʤ ʨʠʟʠʢʫ ʨʦʟʣʘʜʽʚ ʚ ʢʦʥʢʨʝʪʥʠʭ 

ʣʘʥʢʘʭ ʛʝʤʦʧʦʝʟʫ, ʨʝʘʣʽʟʘʮʽʾ ʢʽʩʪʢʦʚʦʤʦʟʢʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʽ 

ʦʥʢʦʛʝʤʘʪʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʚʘʜʮʷʪʠʨʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʨʘʜʽʘʮʽʡʥʦʾ ʛʝʥʝʪʠʢʠ ʧʝʨʝʢʦʥʣʠʚʦ  ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ, ʩʫʙʩʪʨʘʪʦʤ ʷʢʦʾ ʻ ʛʝʥʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʨʦʚʽ.  

ɯʤʫʥʦʛʝʥʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 6 500 ʦʩʽʙ (ʜʦʨʦʩʣʠʭ ʽ ʜʽʪʝʡ), ʦʧʨʦʤʽʥʝʥʠʭ 

ʚ ʨʽʟʥʠʭ ʜʦʟʘʭ, ʚ ʨʽʟʥʠʡ ʪʝʨʤʽʥ, ʰʣʷʭʦʤ ʛʦʩʪʨʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʽ 

ʧʨʦʣʦʥʛʦʚʘʥʦʛʦ, ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʟʘ ʨʘʭʫʥʦʢ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ  ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʨʽʚʥʽ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʽ 

ʤʫʣʴʪʠʬʘʢʪʦʨʽʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʟʥʘʯʝʥʽ ʥʘʡʚʘʞʣʠʚʽʰ:̔ 

- ʈʝʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ  ʘʩʦʮʽʘʮʽʾ  ʪʢʘʥʠʥʥʠʭ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʟ ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʫʤʦʚʣʝʥʘ ʪʠʧʦʤ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ (ʩʠʥʝʨʛʠʟʤ, ʘʥʪʦʛʦʥʠʟʤ)  ʤʽʞ ʘʥʪʠʛʝʥʥʠʤʠ 

ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ.  

- ʆʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʨʽʚʥʽ 

ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʽ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʧʨʠʯʠʥʥʦ ʧʦʚôʷʟʘʥʦʾ ʟ 

ʨʘʜʽʘʮʽʡʥʠʤ ʦʧʨʦʤʽʥʝʥʥʷʤ, ʻ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʾ  ʩʭʠʣʴʥʦʩʪʽ ʜʦ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʦʧʨʦʤʽʥʝʥʥʷ.  

- ʈʘʜʽʘʮʽʡʥʠʡ ʬʘʢʪʦʨ ʻ ʽʥʜʫʢʫʶʯʠʤ ʚ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ 

ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʷʢ 

ʤʦʞʣʠʚʠʡ ʩʝʣʝʢʪʠʚʥʦ-ʝʢʦʣʦʛʽʯʥʠʡ ʬʘʢʪʦʨ, ʽʥʜʫʢʪʦʨ ʚʽʜʜʘʣʝʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ  ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʽ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʷʭ.  

ʉʚʽʪʦʚʽ ʥʘʙʫʪʢʠ  ʚ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʦʩʥʦʚ ʚʧʣʠʚʫ 

ʥʝʛʘʪʠʚʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʟ ʧʦʟʠʮʽʡ ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ  ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ  ʤʘʶʪʴ ʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʫ ʷʢʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʩʫʙʩʪʨʘʪ ʩʢʣʘʜʘʶʪʴ 
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ʽʤʫʥʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʪʦʤʫ ʽ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦ ʾ

ʢʦʤʧʦʥʝʥʪʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʥʽ ʩʘʤʝ ʟʘ ʛʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʽʤʫʥʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ.  

 ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽʩʪʴ ʽ ʨʽʟʥʝ ʧʦʭʦʜʞʝʥʥʷ  ʥʝʛʘʪʠʚʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʷʤʦʛʦ  ʧʦʰʢʦʜʞʫʶʯʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ,  ʟ ʧʦʟʠʮʽʡ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʤʝʭʘʥʽʟʤʠ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʙʫʜʫʪʴ ʟʘʛʘʣʴʥʠʤʠ. 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

1. ʏʠ ʽʩʥʫʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʴ ʽ ʨʘʜʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ? 

2.  ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʛʝʥʦʪʠʧʽ ʦʩʦʙʠ ʤʘʨʢʨʽʚ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʯʠ ʻ ʨʘʜʽʘʮʽʡʥʠ ʡ 

ʬʘʢʪʦʨ ʽʥʜʫʢʪʦʨʦʤ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʦʧʨʦʤʽʥʝʥʥʷ? 

3. ʗʢʘ ʩʦʤʘʪʠʯʥʘ ʧʘʪʦʣʦʛʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʥʦ ʧʦʚô̫ ʟʘʥʘ ʟ ʦʧʨʦʤʽʥʝʥʥʷʤ? 

4. ʗʢʽ ʪʠʧʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʽʩʥʫʶʪʴ ʤʽʞ ʘʥʪʠʛʝʥʥʠʤʠ 

ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ  ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʽ ʤʽʞ ʩʠʩʪʝʤʘʤʠ? 
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ʈʆɿɼɯʃ ʍɯ 

ʇʆʇʋʃʗʎɯʁʅɸ ɯʄʋʅʆɻɽʅɽʊʀʂɸ 

11.1  ɻʝʥʦʛʝʦʛʨʘʬʽʷ ʽ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ 

ʆʩʥʦʚʦʶ ʛʝʥʦʛʝʦʛʨʘʬʽʾ ʻ ʧʦʧʫʣʷʮʽʡʥʘ ʛʝʥʝʪʠʢʘ, ʷʢʘ ʚʠʚʯʘʻ 

ʧʦʰʠʨʝʥʥʷ ʘʥʪʠʛʝʥʽʚ (ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ) ʚ ʨʽʟʥʠʭ ʣʶʜʩʴʢʠʭ ʨʘʩʘʭ ʽ ʧʦʧʫʣʷʮʽʷʭ 

ʚʩʴʦʛʦ ʩʚʽʪʫ. ɼʘʥʠʡ ʥʘʧʨʷʤʦʢ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʷʢ  ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ 

ʪʘʢ ʽ ʧʨʠʢʣʘʜʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʚʠʩʚʽʪʣʶʻ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚ ʟʜʦʨʦʚʠʭ ʧʦʧʫʣʷʮʽʷʭ ʨʽʟʥʠʭ ʨʘʩ. ɺ ʛʘʣʫʟʽ 

ʧʨʠʢʣʘʜʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʮʝʡ ʨʦʟʜʽʣ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʚ ʘʩʧʝʢʪʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʽ ʧʘʨ ʜʦʥʦʨ-

ʨʝʮʠʧʽʻʪ ʥʘ ʦʩʥʦʚʽ ʫʨʘʭʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʾ ʧʨʠʥʘʜʥʦʩʪʽ ʽʥʜʠʚʽʜʫ. ɺʠʚʯʝʥʥʷ 

ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ ʨʽʟʥʠʤʠ ʩʦʤʘʪʠʯʥʠʤʠ ʧʘʪʦʣʦʛʽʷʤʠ ʽ ʽʤʫʥʥʠʤʠ 

ʨʦʟʣʘʜʘʤʠ ʪʘʢʦʞ ʥʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʝʢʪʥʠʤ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʜʦʩʣʽʜʞʝʥʦʾ ʧʦʧʫʣʷʮʽʾ. ɼʣʷ ʘʥʪʨʦʧʦʣʦʛʽʚ ʮʝʡ ʥʘʧʨʷʤʦʢ ʻ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʨʦʷʩʥʝʥʥʷ ʧʠʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʤʽʛʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʽ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʘʩ. ʈʦʟʧʦʜʽʣ ʘʥʪʠʛʝʥʽʚ ʚ ʧʦʧʫʣʷʮʽʾ 

ʤʘʻ ʪʘʢʦʞ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʽʤʤʫʥʦʢʦʥʬʣʽʢʪʥʠʭ 

ʩʪʘʥʽʚ ʫ ʩʠʩʪʝʤʽ ʤʘʪʠ-ʧʣʽʜ ʽ ʜʣʷ ʩʫʜʤʝʜʝʢʩʧʝʨʪʠʟʠ. 

ʂʦʞʥʠʡ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʚʠʜ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʪʚʘʨʠʥ, ʨʦʩʣʠʥ ʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ʨʦʟʜʽʣʷʪ̒ʴʩʷ ʥʘ ʩʢʣʘʜʦʚʽ ʩʫʢʫʧʥʦʩʪʽ ï ʧʦʧʫʣʷʮʽʾ. ʊʝʨʤʽʥ 

"ʧʦʧʫʣʷʮʽʷ" (ʚʽʜ ʣʘʪ. populus ï ʥʘʨʦʜ) ʦʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʦʩʦʙʠʥ ʧʝʚʥʦʛʦ 

ʚʠʜʫ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʚʽʣʴʥʦʛʦ ʩʭʨʝʱʫʚʘʥʥʷ, ʥʘʩʝʣʷʶʪʴ ʧʝʚʥʫ 

ʪʝʨʠʪʦʨʽʶ ʽ ʜʝʷʢʦʶ ʤʽʨʦʶ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ ʩʫʩʽʜʥʽʭ ʧʦʧʫʣʷʮʽʡ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʦʩʦʙʠʥʠ ʢʦʞʥʦʾ ʟ ʧʦʧʫʣʷʮʽʡ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʦʨʛʘʥʽʟʤʽʚ 

ʚʠʷʚʣʷʶʪʴʩʷ ʜʫʞʝ ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʠʤʠ ʜʦ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʽʻʾ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ, ʷʢʫ ʚʦʥʠ ʟʘʩʝʣʷʶʪʴ. ʊʘʢʫ ʟʦʥʫ ʥʘʟʠʚʘʶʪʴ 

ʘʨʝʘʣʦʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʾ. 
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ʅʘʡʭʘʨʘʢʪʝʨʥʽʰʦʶ ʨʠʩʦʶ ʧʦʧʫʣʷʮʽʡ ʻ ʾʭʥʷ ʧʦʩʪʽʡʥʘ ʩʧʘʜʢʦʚʘ 

ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʪʘ ʚʥʫʪʨʽʰʥʷ ʛʝʥʝʪʠʯʥʘ ʻʜʥʽʩʪʴ. ʊʘʢʘ ʻʜʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʟʜʘʪʥʦʩʪʽ ʦʩʦʙʠʥ ʙʫʜʴ-ʷʢʦʾ ʧʦʧʫʣʷʮʽʾ ʜʦ ʧʘʥʤʽʢʩʽʾ ʚ ʤʝʞʘʭ ʩʚʦʻʾ ʩʫʢʫʧʥʦʩʪʽ. 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʧʘʥʤʽʢʩʽʾ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʽʜʥʦʚʣʶʻ ʚʠʩʦʢʫ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʽ 

ʛʝʥʦʪʠʧʦʚʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʫ ʧʨʠʩʪʦʩʫʚʘʣʴʥʦʤʫ ʧʣʘʥʽ. 

ʋ ʧʨʦʩʪʦʨʽ ʽ ʚ ʯʘʩʽ ʧʦʧʫʣʷʮʽʷ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʮʽʣʽʩʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʩʠʩʪʝ-

ʤʠ, ʟʜʘʪʥʦʾ ʩʧʘʜʢʦʚʦ ʟʤʽʥʶʚʘʪʠʩʴ ʫ ʧʦʢʦʣʽʥʥʷʭ, ʧʨʠʩʪʦʩʦʚʫʶʯʠʩʴ ʜʦ ʧʝʚʥʠʭ 

ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʴ-ʷʢʽ ʩʧʘʜʢʦʚʽ ʟʤʽʥʠ ʚ ʛʝʥʝʪʠʯʥʽʡ ʩʠʩʪʝʤʽ 

ʧʦʧʫʣʷʮʽʾ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʝʣʝʤʝʥʪʠ ʝʚʦʣʶʮʽʡʥʠʭ ʧʦʜʽʡ. ʆʪʞʝ 

ʧʦʧʫʣʷʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʷʜʦʤ ʦʧʠʩʘʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʥʘʜʘʶʪʴ ʾʤ ʨʘʥʛʫ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʝʚʦʣʶʮʽʡʥʠʭ ʦʜʠʥʠʮʴ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʝʣʝʤʝʥʪʘʨʥʦʶ ʝʚʦʣʶ-

ʮʽʡʥʦʶ ʦʜʠʥʠʮʝʶ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʢʨʝʤʠʡ ʦʨʛʘʥʽʟʤ, ʙʦ ʟ ʚʽʢʦʤ ʚʽʥ ʛʠʥʝ. ʎʶ 

ʬʫʥʢʮʽʶ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʣʽʥʽʾ, ʙʽʦʪʠʧʠ, ʧʽʜʚʠʜʠ ʘʙʦ ʚʠʜʠ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʦʟʥʘʢ, ʧʨʠʪʘʤʘʥʥʠʭ ʝʣʝʤʝʥʪʘʨʥʽʡ ʝʚʦʣʮʁʽʡʥʽʡ ʦʜʠʥʠʮʽ. 

ʆʪʞʝ, ʧʦʧʫʣʷʮʽʷ ï ʮʝ ʥʘʡʤʝʥʰʘ ʩʘʤʦʚʽʜʥʦʚʣʶʚʘʣʴʥʘ ʩʫʢʫʧʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʽʚ ʚʠʜʫ ʟ ʩʘʤʦʩʪʽʡʥʦʶ ʛʝʥʝʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʢʦʪʨʘ ʟʘʩʝʣʷʻ 

ʪʝʨʠʪʦʨʽʶ ʧʝʚʥʦʾ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ, ʫʪʚʦʨʶʶʯʠ ʥʘ ʥʽʡ ʩʚʦʶ 

ʝʢʦʣʦʛʽʯʥʫ ʥʽʰʫ. 

ɺʠʜʦʤ ʥʘʟʠʚʘʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʦʩʦʙʠʥ, ʷʢʽ ʧʦʜʽʙʥʽ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʢʘʨʽʦʪʠʧʦʤ, ʨʝʘʢʮʽʷʤʠ 

ʧʦʚʝʜʽʥʢʠ, ʤʘʶʪʴ ʩʧʽʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʟʘʩʝʣʷʶʪʴ ʧʝʚʥʫ ʪʝʨʠʪʦʨʽʶ (ʘʨʝʘʣ), 

ʩʭʨʝʱʫʶʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʠʢʣʶʯʥʦ ʤʽʞ ʩʦʙʦʶ ʽ ʧʨʠ ʮʴʦʤʫ ʜʘʶʪʴ 

ʧʣʦʜʶʯʝ ʧʦʪʦʤʩʪʚʦ. ʅʘʣʝʞʥʽʩʪʴ ʦʩʦʙʠʥ ʜʦ ʚʠʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ: ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ, ʮʠʪʦʛʝʥʝʪʠʯʥʠʤʠ, 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʦʱʦ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʦʟʥʘʢʦʶ ʚʠʜʫ ʻ ʧʦʚʥʘ ʛʝʥʝʪʠʯʥʘ 

(ʨʝʧʨʦʜʫʢʪʠʚʥʘ) ʽʟʦʣʷʮʽʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʥʝʤʦʞʣʠʚʦʩʪʽ ʩʭʨʝʱʫʚʘʥʥʷ ʦʩʦʙʠʥ 

ʦʜʥʦʛʦ ʚʠʜʫ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʽʥʰʠʭ ʚʠʜʽʚ. ʆʩʦʙʠʥʠ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ 

ʧʦʰʠʨʝʥʽ ʫ ʩʚʦʻʤʫ ʘʨʝʘʣʽ ʥʝ ʨʽʚʥʦʤʽʨʥʦ, ʘ ʦʢʨʝʤʠʤʠ ʩʪʽʡʢʠʤʠ ʩʢʫʧʯʝʥʥʷʤʠ ï 
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ʧʦʧʫʣʷʮʽʷʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʫ ʤʝʞʘʭ ʘʨʝʘʣʫ ʥʝ 

ʩʢʨʽʟʴ ʨʽʚʥʦʟʥʘʯʥʽ ʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘ 

ʜʽʣʷʥʢʘʭ ʟ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ. 

ɿʘ ʚʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʤʽʥʣʠʚʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʜʫʞʝ ʚʘʞʣʠʚʠʤ 

ʻ ʧʦʥʷʪʪʷ ʛʝʥʦʬʦʥʜ. ɻʝʥʦʬʦʥʜʦʤ ʧʦʧʫʣʷʮʽʾ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʛʝʥʽʚ 

ʚʩʽʭ ʾʾ ʦʩʦʙʠʥ. ʄʽʥʣʠʚʽʩʪʴ ʛʝʥʦʬʦʥʜʫ ʚʠʨʘʞʘʻʪʴʩʷ ʘʙʦ ʯʘʩʪʦʪʘʤʠ ʛʝʥʽʚ, ʘʙʦ 

ʯʘʩʪʦʪʘʤʠ ʛʝʥʦʪʠʧʽʚ. ɿʘ ʯʘʩʪʦʪʫ ʘʣʝʣʴʥʦʛʦ ʛʝʥʘ ʧʨʠʡʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʡʦʛʦ 

ʢʽʣʴʢʦʩʪʽ ʫ ʚʩʽʭ ʦʩʦʙʠʥ ʜʦ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʚʩʽʭ ʛʝʥʽʚ, ʱʦ ʻ ʚ ʧʦʧʫʣʷʮʽʾ.    

ʇʦʧʫʣʷʮʽʡʥʘ ʛʝʥʝʪʠʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 3 ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʟʧʦʜʽʣ ʘʥʪʠʛʝʥʽʚ, ʛʝʥʥʝ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ, 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʘʥʪʠʛʝʥʽʚ ʚ ʤʝʞʘʭ ʩʫʙʣʦʢʫʩʘ ʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʣʦʢʫʩʘʤʠ: 

ʯʘʩʪʦʪʘ ʘʥʪʠʛʝʥʘ (ʬʝʥʦʪʠʧ), ʯʘʩʪʦʪʘ ʛʝʥʘ (ʛʝʥʦʪʠʧ), ʥʝʨʽʚʥʦʚʘʞʥʝ 

ʟʯʝʧʣʝʥʥʷ ʜʚʦʭ ʛʝʥʽʚ (ȹ). 

ʏʘʩʪʦʪʘ ʬʝʥʦʪʠʧʫ (ʘʥʪʠʛʝʥʫ) ï ʮʝ ʡʦʛʦ ʜʦʣʷ (ʯʘʩʪʢʘ) ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʫʢʫʧʥʦʩʪʽ ʦʩʦʙʠʥ ʧʦʧʫʣʷʮʽʾ ʽ ʭʘʨʘʢʪʝʨʽʟʫʻ ʨʦʟʧʦʜʽʣ ʘʥʪʠʛʝʥʽʚ ʚ ʨʽʟʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʩʝʨʦʪʠʧʫʚʘʥʥʷ ʽ ʦʙʯʠʩʣʶʚʘʥʥʷʤ -% - 

ʥʦʩʽʾʚ ʧʝʚʥʦʛʦ ʘʥʪʠʛʝʥʫ.  

ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʫ (ʛʝʥʘ) ï ʮʝ ʡʦʛʦ ʜʦʣʷ (ʯʘʩʪʢʘ) ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʫʢʫʧʥʦʩʪʽ ʦʩʦʙʠʥ ʧʦʧʫʣʷʮʽʾ. ɺʦʥʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʯʘʩʪʦʪʠ 

ʬʝʥʦʪʠʧʫ ʟʘ ʬʦʨʤʫʣʦʶ:
 
 

(p+q)
2
=1 

 

,
))((

2n

dcdb

n

d ++
-=D  

 

 ̔ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʧʦʜʽʣ ʚ ʧʦʧʫʣʷʮʽʾ ʢʦʞʥʦʛʦ ʘʣʝʣʷ, ʷʢʠʡ ʜʝʪʝʨʤʽʥʫʻ 

ʚʽʜʧʦʚʽʜʥʠʡ ʘʥʪʠʛʝʥ. ʉʫʤʘʨʥʘ ʯʘʩʪʦʪʘ ʘʣʝʣʝʡ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʦʤʫ 

ʩʫʙʣʦʢʫʩʽ  ʚ ʩʫʤʽ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʟʘʢʦʥʘʤʠ ʛʝʥʝʪʠʢʠ ʧʦʚʠʥʥʦ ʩʢʣʘʜʘʪʠ 

ʦʜʠʥʠʮʶ. 
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ʅʝʨʽʚʥʦʚʘʞʥʝ ʟʯʝʧʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʦʙʯʠʩʣʝʥʦʾ ʛʘʧʣʦʪʠʧʦʚʦʾ ʯʘʩʪʦʪʠ ʜʚʦʭ ʘʙʦ ʢʽʣʴʢʦʭ ʘʣʝʣʝʡ, ʜʚʦʭ, ʘʙʦ ʢʽʣʴʢʦʭ 

ʩʫʙʣʦʢʫʩʽʚ; ʚʽʜʭʠʣʝʥʥʷ (ȹ) ʧʦʢʘʟʫʻ ʥʘʩʢʽʣʴʢʠ ʨʽʜʰʝ ʘʙʦ ʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʝʚʥʘ ʢʦʤʙʽʥʘʮʽʷ ʛʝʥʽʚ ʥʘ ʭʨʦʤʦʩʦʤʽ ʫ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ 

ʪʝʦʨʝʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦʾ ʧʦ ʬʦʨʤʫʣʽ P1ĬP2 ( ʜʝ ʈ ï ʯʘʩʪʦʪʘ ʘʣʝʣʝʡ). 

ʇʦʧʫʣʷʮʽʷ, ʷʢ ʜʦʚʛʦʪʨʠʚʘʣʘ ʦʜʠʥʠʮʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʠʜʫ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʩʪʘʙʽʣʴʥʦʶ ʚʽʜʥʦʩʥʦ ʯʘʩʪʦʪ ʛʝʥʽʚ (ʘʣʝʣʝʡ). ɺ ʧʦʧʫʣʷʮʽʾ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʜʘʚʘʥʥʷ ʛʝʥʽʚ ʽʟ ʧʦʢʦʣʽʥʥʷ ʚ ʧʦʢʦʣʽʥʥʷ. ʊʦʙʪʦ, ʧʦʚʠʥʥʽ ʽʩʥʫʚʘʪʠ 

ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʨʽʚʥʦʚʘʞʥʽʩʪʴ ʛʝʥʥʠʭ ʯʘʩʪʦʪ. ʊʘʢʠʤʠ 

ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʧʽʜʪʨʠʤʢʠ ʯʘʩʪʦʪ ʛʝʥʽʚ ʚ ʧʦʧʫʣʷʮʽʾ ʻ ʟʘʢʦʥ 

ʍʘʨʜ̔-ɺʘʡʥʙʝʨʛʘ (ʟʘʢʦʥ ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ). ɿʛʽʜʥʦ ʟʘʢʦʥʫ ʍʘʨʜʽ-

ɺʘʡʥʙʝʨʛʘ: ʚ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʽʡ ʧʘʥʤʽʢʪʠʯʥʽʡ ʧʦʧʫʣʷʮʽʾ, ʚʩʽ ʦʩʦʙʠʥʠ 

ʷʢʦʾ ʥʝ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʨʦʮʝʩʽʚ ʤʫʪʘʛʝʥʝʟʫ, ʜʽʾ ʜʦʙʦʨʫ ʪʘ ʝʬʝʢʪʽʚ 

ʤʽʛʨʘʮʽʡ ʽ ʟʙʝʨʽʛʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʽʣʴʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ, 

ʩʧʚ̔ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʪ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ ʫ ʨʷʜʫ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʴ ʧʨʠ ʫʤʦʚʽ ʧʘʥʤʽʢʩʽʾ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʪʦʤʫ ʱʦ ʚ ʧʨʠʨʦʜʽ ʽʜʝʘʣʴʥʠʭ ʧʦʧʫʣʷʮʽʡ ʥʝ ʽʩʥʫʻ, 

ʚʽʜʢʨʠʪʠʡ ʜʣʷ ʪʘʢʠʭ ʧʦʧʫʣʷʮʽʡ ʟʘʢʦʥ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʣʘʥʽ 

ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʚ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ ʧʦʧʫʣʷʮʽʷʭ, 

ʷʢʽ ʥʝ ʧʽʜʚʣʘʜʥʽ ʜʽʾ ʚʽʜʙʦʨʫ ʚʽʜʥʦʩʥʦ ʜʦʣʽ ʛʝʥʦʪʠʧʽʚ, ʣʠʰʘʶʪʴʩʷ ʧʦʩʪʽʡʥʠʤʠ 

ʽʟ ʧʦʢʦʣʽʥʥʷ ʚ ʧʦʢʦʣʽʥʥʷ ʧʨʠ ʫʤʦʚʽ ʧʘʥʤʠʢʩʽʾ. ʗʢʱʦ ʘʣʝʣʽ ʘʫʪʦʩʦʤʥʦʛʦ ʛʝʥʫ  

(ɸȽ ʽ ɸ 2)ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʧʦʧʫʣʷʮʽʾ ʟ ʯʘʩʪʦʪʘʤʠ ʨ ʽ q ( ʚʽʜʧʦʚʽʜʥʦ ʨ + q =1), 

ʪʦ ʯʘʩʪʦʪʘ  ʛʝʥʦʪʠʧʽʚ ʚ ʮʽʻʾ ʧʦʧʫʣʷʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʨʽʚʥʷʥʥʷʤ 

(ʨ + q)
2
=1, 

ʘʙʦ ʨ
2
 + 2ʨq +q

2
 =1, 

 ʜʝ ʨ
2 

- ʯʘʩʪʦʪʘ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʧʦ ʘʣʝʣʶ ɸ1; 2ʨq ïʯʘʩʪʦʪʘ 

ʛʝʪʝʨʦʟʠʛʦʪ (ɸ1, ɸ2);  q
2 
ï ʯʘʩʪʦʪʘ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʧʦ ʘʣʝʣʶ ɸ2. 

ʈʽʚʥʦʚʘʛʘ ʛʝʥʽʚ ʧʦ ʦʜʥʦʤʫ ʘʫʪʦʩʦʤʥʦʤʫ ʘʣʝʣʶ ʥʘʩʪʫʧʘʻ ʯʝʨʝʟ ʦʜʥʝ 

ʧʦʢʦʣʽʥʥʷ ʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘʢʠʤ ʚ ʫʩʽʭ ʥʘʩʪʫʧʥʠʭ, ʷʢʱʦ ʥʝʤʘʻ ʧʝʚʥʠʭ 
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ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʫʯʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʽʾ. ʑʦʙ 

ʦʙʯʠʩʣʠʪʠ ʯʘʩʪʦʪʫ ʛʝʥʦʪʠʧʽʚ ʜʣʷ ʣʦʢʫʩʽʚ ʟ ʤʥʦʞʠʥʥʠʤʠ ʘʣʝʣʷʤʠ, ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʪʦʡ ʞʝ ʧʽʜʭʽʜ ((ʨ + q + r...+s )
2
 =1. 

ɿʤʽʥʘ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʫ ʚʽʜ ʯʘʩʪʦʪʠ ʛʝʥʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ 1. 

 

 

 

 

 

ʈʠʩʫʥʦʢ 11.1.1 - ɺʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ ʛʦʤʦ- (ʨ
2  
ʽ q

2
)  ʽ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ (2ʨq) 

ʛʝʥʦʪʠʧʽʚ ( ʧʦ ʦʩʽ ʦʨʜʠʥʘʪ) ʟʘ ʫʤʦʚ ʨʽʟʥʦʾ ʯʘʩʪʦʪʠ ʦʜʥʦʛʦ ʽʟ ʘʣʝʣʝʡ (ʨ) 

ʧʦ ʦʩʽ ʘʙʩʮʠʩ. 

. 

ʄʠ ʙʘʯʠʤʦ, ʱʦ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʽʥʜʠʚʽʜʽʚ ʥʝ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 50%, ʪʦʤʫʱʦ, ʷʢʱʦ ʦʙʠʜʚʘ ʘʣʝʣʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʦʜʥʘʢʦʚʦʶ 
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ʯʘʩʪʦʪʦʶ ʨ = q = 0,5, ʪʦ 2 ʨq = 0,5. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʘʩʪʦʪʘ 

ʛʝʪʝʨʦʟʠʛʦʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʱʦʶ ʟʘ ʦʜʠʥ ʪʠʧ ʛʦʤʦʟʠʛʦʪ. 

ʈʽʚʥʦʚʘʞʥʠʡ ʩʪʘʥ ʚ ʧʦʧʫʣʷʮʽʾ ʚʠʥʠʢʘʻ ʥʝ ʪʽʣʴʢʠ ʟʘ ʘʣʝʣʷʤʠ ʦʜʥʦʛʦ 

ʣʦʢʫʩʫ, ʘʣʝ ʽ ʜʚʦʭ ʽ ʙʽʣʴʰʝ. ʆʜʥʘʢ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʧʦʢʦʣʽʥʴ. ʗʢʱʦ ʣʦʢʫʩʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʩʧʦʣʫʯʘʶʪʴʩʷ ʚʽʣʴʥʦ, ʪʦ ʩʪʘʥ 

ʨʽʚʥʦʚʘʛʠ ʥʘʙʫʚʘʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʰʚʠʜʢʦ. ʗʢʱʦ ʞ ʚʦʥʠ ʟʯʝʧʣʝʥʽ (ʦʩʦʙʣʠʚʦ 

ʷʢʱʦ ʱʽʣʴʥʦ), ʪʦ ʜʘʥʠʡ ʧʨʦʮʝʩ ʜʫʞʝ ʧʦʚʽʣʴʥʠʡ, ʘʣʝ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʨʽʚʥʦʚʘʛʘ ʥʘʩʪʫʧʘʻ. 

ɿʘʢʦʥ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʮʽʡ ʟ 

ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʯʠʥʥʠʢʠ 

ʚʽʜʙʦʨʫ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʧʦʧʫʣʷʮʽʶ ʽ ʚʠʟʥʘʯʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʛʝʥʫ 

ʽ ʯʘʩʪʦʪʫ ʛʝʪʝʨʦʟʠʛʦʪ. 

ɿʘ ʨʽʚʥʷʥʥʷʤ ʟʘʢʦʥʫ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ 

ʛʝʥʦʪʠʧʫ ʧʝʚʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʟʘ ʜʦʤʽʥʘʥʪʥʠʤʠ ʪʘ ʨʝʮʝʩʠʚʥʠʤʠ 

ʘʣʝʣʴʥʠʤʠ ʛʝʥʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʩʝʨʝʜ ʙʘʛʘʪʴʦʭ ʩʧʘʜʢʦʚʠʭ ʭʚʦʨʦʙ ʣʶʜʠʥʠ ʻ 

ʭʚʦʨʦʙʘ ʄʝʥʢʝʩʘ. ʋ ʭʚʦʨʠʭ ʥʘ ʥʝʾ ʩʝʯʘ ʤʘʻ ʟʘʧʘʭ ʢʣʝʥʦʚʦʛʦ ʩʠʨʦʧʫ, ʱʦ ʮʝ 

ʦʙʫʤʦʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷʤ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʦʙʤʽʥʫ ʚ ʦʨʛʘʥʽʟʤʽ. ʋ ʪʘʢʠʭ 

ʭʚʦʨʠʭ ʫʨʘʞʘʻʪʴʩʷ ʬʫʥʢʮʽʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʍʚʦʨʦʙʘ ʄʝʥʢʝʩʘ 

ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʟʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʠʚʥʠʤ ʪʠʧʦʤ. ɺʦʥʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʚ ʦʜʥʦʛʦ ʟ ʢʦʞʥʠʭ 50 000 ʯʦʣʦʚʽʢ. ɿ'ʷʩʫʚʘʣʦʩʴ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʫʣʠ ʟʘʢʦʥʫ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʪʠʧʽʚ 

ʦʙʩʪʝʞʝʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʣʶʜʝʡ ʟ ʥʘʷʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʫʪʘʥʪʥʦʛʦ ʛʝʥʘ. 

ʗʢʱʦ ʫʤʦʚʥʦ ʧʦʟʥʘʯʠʪʠ ʨʝʮʝʩʠʚʥʠʡ ʤʫʪʘʥʪʥʠʡ ʛʝʥ ʭʚʦʨʦʙʠ ʄʝʥʢʝʩʘ ʯʝʨʝʟ ʘ, 

ʘ ʜʦʤʽʥʘʥʪʥʠʡ ʘʣʝʣʴ ʯʝʨʝʟ ɸ, ʪʦ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʬʦʨʤʫʣʫ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ, 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

 ʈ
2
ɸɸ + 2PqAa + q

2
aa = 1 

 ʘʙʦ ʞ ɸ
2
 + 2ɸʘ + ʘ 

2 
= 1 

3 50 000 ʯʦʣʦʚʽʢ ʣʠʰʝ ʦʜʠʥ ʚʠʷʚʣʷʻʪʴʩʷ ʛʦʤʦʟʠʛʦʪʥʠʤ ʟʘ ʨʝʮʝʩʠʚʥʠʤ 

ʘ-ʛʝʥʦʤ. ʊʦʤʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: ʘʘ = ʘ
2
= 1/50000. ɿʚʽʜʩʠ  
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 ʘ = 50000/1  = 1/224. 

ʅʝʚʘʞʢʦ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʚ ʜʘʥʽʡ ʩʫʢʫʧʥʦʩʪʽ ʣʶʜʝʡ ʯʘʩʪʦʪʘ ʥʦʨʤʘʣʴʥʦʛʦ, 

ʥʝʤʫʪʘʥʪʥʦʛʦ ʛʝʥʘ ʤʘʻ ʙʫʪʠ: ɸ = 1 ï 1/224 = 223/224, ʘ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʟʠʛʦʪ ï 

2ɸʘ = 2 ʭ 223/224 ʭ 1/224. ɺʠʢʦʥʘʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʟʥʘʭʦʜʠʤʦ, ʱʦ 

ʚ ʦʙʤʝʞʝʥʽʡ ʩʫʢʫʧʥʦʩʪʽ ʣʶʜʝʡ ʥʘ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʥʦʨʤʘʣʴʥʠʤ, ʜʦʤʽʥʘʥʪʥʠʤ 

ʛʝʥʦʤ ʧʨʠʧʘʜʘʻ 99,109%, ʥʘ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʤʫʪʘʥʪʥʠʤ ʛʝʥʦʤ ï 0,002%, ʥʘ 

ʛʝʪʝʨʦʟʠʛʦʪʠ ï 0,889%. 

ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩʪʦʪʘ ʦʩʦʙʠʥ, ʷʢʽ ʭʚʦʨʽʶʪʴ ʥʘ 

ʩʠʥʜʨʦʤ ʄʝʥʢʝʩʘ ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʘ, ʚʩʴʦʛʦ 0,002 %. ɸʣʝ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʟʠʛʦʪ 

0,89% ʻ ʽʩʪʦʪʥʦʶ, ʘ ʦʪʞʝ, ʥʝʶ ʥʝ ʤʦʞʥʘ ʥʝʭʪʫʚʘʪʠ. ʆʧʠʩʘʥʠʤ ʩʧʦʩʦʙʦʤ 

ʤʦʞʥʘ ʦʙʨʘʭʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʪʠʧʽʚ ʦʙʩʪʝʞʝʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ 

ʚʠʜʫ ʟʘ ʚʤʽʩʪʦʤ ʛʦʤʦʟʠʛʦʪ ʪʘ ʛʝʪʝʨʦʟʠʛʦʪ ʟʘ ʙʫʜʴ-ʷʢʦʶ ʧʘʨʦʶ ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ. 

ɿʥʘʶʯʠ ʯʘʩʪʦʪʫ ʛʝʪʝʨʦʟʠʛʦʪ ʧʦ ʧʝʚʥʦʤʫ ʘʫʪʦʩʦʤʥʦʤʫ ʛʝʥʫ, ʜʦʩʣʽʜʥʠʢ ʤʦʞʝ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʰʣʶʙʥʠʭ ʟʫʩʪʨʽʯʝʡ ʪʘ ʥʘʨʦʜʞʝʥʥʷ ʛʦʤʦʟʠʛʦʪʥʠʭ 

ʟʘ ʤʫʪʘʥʪʥʠʤ ʛʝʥʦʤ ʥʘʱʘʜʢʽʚ. 

ɿʘ ʬʦʨʤʫʣʦʶ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʯʘʩʪʦʪʫ ʛʝʥʘ ʥʝ 

ʪʽʣʴʢʠ ʜʣʷ ʜʚʦʭ , ʘʣʝ ʽ ʜʣʷ ʙʽʣʴʰ ʘʣʝʣʝʡ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʯʘʩʪʦʪʠ 

ʘʣʝʣʝʡ ʧʦ ʛʨʫʧʘʤ ʢʨʦʚʽ ɸɺʆ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʬʦʨʤʫʣʘʤʠ: 

r = ;0      p = ;00 -+A  q = B+0  - 0 , 

ʂʦʣʠ ʽʩʪʦʨʽʷ ʧʦʧʫʣʷʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʘʥʜʦʤʠʟʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʰʣʶʙʽʚ 

ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʧʦʢʦʣʽʥʴ (ʨʽʚʥʦʟʥʘʯʥʦ ʤʦʞʣʠʚʦʛʦ ʫʢʣʘʜʘʥʥʷ ʰʣʶʙʽʚ ʙʫʜʴ-

ʷʢʠʭ ʽʥʜʠʚʽʜʽʚ ʨʽʟʥʦʾ ʩʪʘʪʽ ʽʟ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʧʦʧʫʣʷʮʽʾ), ʪʦ 

ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʥʷ ʛʝʥʦʪʠʧʽʚ ʚʽʜ ʨʽʚʥʷʥʥʷ ʨ
2
+2ʨq + q

2
 =1 ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʩʫʪʪʻʚʫ ʜʽʶ ʚʽʜʙʦʨʫ ʚ ʧʦʧʫʣʷʮʽʾ.  

ʇʨʠʨʦʜʥʽ ʧʦʧʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʽʚ ʫ ʩʚʦʾʡ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʛʝʥʝʪʠʯʥʦ ʛʝʪʝʨʦʛʝʥʥʽ, ʪʦʙʪʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʩʦʙʠʥ ʟ ʨʽʟʥʠʤʠ ʛʝʥʦʪʠʧʘʤʠ. 

ʎʷ ʛʝʥʝʪʠʯʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʷʩʥʶʻʪʴʩʷ ʷʚʠʱʝʤ 

ʽʩʥʫʶʯʦʛʦ ʚ ʥʠʭ ʤʥʦʞʠʥʥʦʛʦ ʘʣʝʣʽʟʤʫ ʽ ʧʦʩʪʽʡʥʠʤ ʚʠʥʠʢʥʝʥʥʷʤ ʥʦʚʠʭ 

(ʟʜʝʙʽʣʴʰʦʛʦ ʨʝʮʝʩʠʚʥʠʭ) ʘʣʝʣʝʡ ʛʝʥʽʚ ʫ ʤʫʪʘʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. ʉʘʤʝ ʤʫʪʘʮʽʾ ʻ 
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ʧʝʨʚʠʥʥʠʤ ʜʞʝʨʝʣʦʤ ʬʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʤʫʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʜʽʻ ʥʘ ʢʦʞʥʫ ʧʦʧʫʣʷʮʽʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʨʦʟʤʥʦʞʝʥʥʷ ʾʾ ʦʩʦʙʠʥ. ʇʦʢʘʟʥʠʢʦʤ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʩʝʨʝʜʥʷ ʯʘʩʪʦʪʘ ʦʩʦʙʠʥ, ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʧʦ ʧʝʚʥʠʭ ʣʦʢʫʩʘʭ, ʪʦʙʪʦ 

ʛʝʪʝʨʦʟʠʛʦʪʥʽʩʪʴ (ʅ) ʧʦʧʫʣʷʮʽʾ. ʎʶ ʚʝʣʠʯʠʥʫ ʚʠʨʘʭʦʚʫʶʪʴ ʚʽʜʥʦʰʝʥʥʷʤ 

ʛʝʪʝʨʦʟʠʛʦʪ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʛʝʥʦʪʠʧʽʚ. ʉʧʝʨʰʫ 

ʚʠʟʥʘʯʘʶʪʴ ʯʘʩʪʦʪʠ ʦʩʦʙʠʥ, ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʧʦ ʢʦʞʥʦʤʫ ʣʦʢʫʩʫ, ʘ ʧʦʪʽʤ 

ʚʠʨʘʭʦʚʫʶʪʴ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ, ʷʢʝ ʧʨʠʡʤʘʶʪʴ ʟʘ ʩʝʨʝʜʥʶ 

ʛʝʪʝʨʦʟʠʛʦʪʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ. ʗʢ ʧʨʘʚʠʣʦ, ʛʝʪʝʨʦʟʠʛʦʪʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʢʨʘʱʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʦʩʦʙʠʥ. 

ʇʦʣʽʤʦʨʬʥʽʩʪʴ (ʈ) ʧʦʧʫʣʷʮʽʾ ï ʮʝ ʜʦʣʷ ʧʦʣʽʤʦʨʬʥʠʭ (ʟ ʘʣʝʣʴʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ) ʛʝʥʥʠʭ ʣʦʢʫʩʽʚ ʽʟ ʯʠʩʣʘ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ. 

ɼʦ ʬʘʢʪʦʨʽʚ ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ ʥʘʣʝʞʘʪʴ: ʜʦʙʽʨ, ʤʫʪʘʮʽʡʥʠʡ 

ʧʨʦʮʝʩ, ʧʦʨʫʰʝʥʥʷ ʧʘʥʤʽʢʩʽʾ, ʽʟʦʣʷʮʽʷ, ʜʨʝʡʬ ʛʝʥʽʚ. ʉʧʦʥʪʘʥʥʠʡ 

ʤʫʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ; ʤʫʪʘʮʽʾ ʪʦʨʢʘʶʪʴʩʷ ʚʩʽʭ ʦʟʥʘʢ 

ʦʨʛʘʥʽʟʤʽʚ. ʅʘʛʨʦʤʘʜʞʝʥʥʷ ʤʫʪʘʥʪʥʠʭ ʘʣʝʣʝʡ ʩʪʚʦʨʶʻ ʢʦʤʙʽʥʘʪʠʚʥʫ 

ʤʽʥʣʠʚʽʩʪʴ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʝʥʝʪʠʯʥʦʾ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ (ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ) ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. ʆʪʞʝ ʤʫʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʩʣʫʞʠʪʴ 

ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʝʚʦʣʶʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʗʢʙʠ ʧʦʧʫʣʷʮʽʷ ʟʘʚʞʜʠ ʟʙʝʨʽʛʘʣʘ ʩʫʚʦʨʫ ʨʽʚʥʦʚʘʛʫ ʛʝʥʽʚ ʪʘ ʾʭʥʷ ʯʘʩʪʦʪʘ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʴ, ʪʦ ʝʚʦʣʶʮʽʷ ʙʫʣʘ ʙʠ ʥʝʤʦʞʣʠʚʦʶ. ɸʣʝ ʚ ʨʝʘʣʴʥʦʩʪʽ ʜʽʶʪʴ 

ʯʠʩʣʝʥʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʨʽʚʥʦʚʘʛʫ ʛʝʥʽʚ ʚ ʧʦʧʫʣʷʮʽʾ. 

ʄʽʛʨʘʮʽʷ ʽ ʤʫʪʘʮʽʦʥʥʠʡ ʧʨʦʮʝʩ ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʚʠʥʥʽ ʟʤʽʥʠ 

ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʾ. ɯʥʰʽ ʯʠʥʥʠʢʠ ï ʽʥʙʨʠʜʠʥʛ, ʜʨʝʡʬ ʛʝʥʽʚ, 

ʝʤʽʛʨʘʮʽʷ ʽ ʚʽʜʙʽʨ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ 

ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʷʚʫ ʥʦʚʠʭ ʘʣʝʣʝʡ. 

ʅʘʡʛʦʣʦʚʥʽʰʠʡ ʬʘʢʪʦʨ ʝʚʦʣʶʮʽʾ ï ʧʨʠʨʦʜʥʠʡ ʜʦʙʽʨ. ʇʨʠʨʦʜʥʠʤ 

ʜʦʙʦʨʦʤ ʥʘʟʠʚʘʶʪʴ ʧʨʦʮʝʩ ʚʠʞʠʚʘʥʥʷ ʪʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʟʘʚʜʷʢʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʾʭ ʛʝʥʦʪʠʧʽʚ ʥʘʡʙʽʣʴʰ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ ʽ 
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ʟʘʣʠʰʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʥʘʱʘʜʢʽʚ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠʨʦʜʥʠʡ ʜʦʙʽʨ 

ï ʮʝ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʦʪʠʧʽʚ ʜʦ ʜʘʥʠʭ ʫʤʦʚ. 

ɺ ʧʨʦʮʝʩʽ ʧʨʠʨʦʜʥʦʛʦ ʜʦʙʦʨʫ ʦʨʛʘʥʽʟʤʠ ʧʨʠʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ. ʐʪʫʯʥʠʡ ʜʦʙʽʨ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʨʦʜʥʦʛʦ ʪʠʤ, ʱʦ ʚʽʥ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʶʜʠʥʦʶ ʥʘ ʾʾ ʨʦʟʩʫʜ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, 

ʧʦʨʽʜ ʪʚʘʨʠʥ ʽ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠʨʦʜʥʠʡ ʜʦʙʽʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʙʝʟ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʦʢʨʝʤʠʡ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʚʠʜ, ʪʦ ʤʽʞ ʡʦʛʦ ʧʦʧʫʣʷʮʽʷʤʠ 

ʧʘʥʤʽʢʩʽ,̫ ʘʙʦ ʚʽʣʴʥʝ ʩʭʨʝʱʫʚʘʥʥʷ, ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤʘʤʠ ʽʟʦʣʷʮʽʾ. ɸʣʝ 

ʦʩʢʽʣʴʢʠ ʯʘʩʪʦʪʠ ʤʫʪʫʚʘʥʥʷ ʛʝʥʽʚ ʽ ʥʘʧʨʷʤʢʠ ʧʨʠʨʦʜʥʦʛʦ ʜʦʙʦʨʫ ʚ ʨʽʟʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ ʥʝ ʟʙʽʛʘʪʁʴʩʷ, ʪʦ ʡ ʟʘ ʛʝʥʝʪʠʯʥʦʶ ʢʦʥʩʪʠʪʫʮʽʻʶ ʢʦʞʥʘ ʟ ʥʠʭ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʫʩʽʭ ʽʥʰʠʭ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʬʦʨʤʠ ʧʨʠʨʦʜʥʦʛʦ ʜʦʙʦʨʫ: ʨʫʰʽʡʥʠʡ, 

ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʽ ʜʠʟʨʫʧʪʠʚʥʠʡ (ʜʠʚʝʨʛʝʥʪʥʠʡ). 

ʈʫʰʽʡʥʠʡ ʜʦʙʽʨ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ: ʫ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ 

ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʟʥʘʢʠ. ʉʪʘʙʽʣʽʟʫʶʯʠʡ ʜʦʙʽʨ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʟʘʢʨʽʧʣʝʥʥʷ ʪʽʻʾ ʚʫʟʴʢʦʾ ʥʦʨʤʠ ʨʝʘʢʮʽʾ, ʷʢʘ ʚʠʷʚʠʣʘʩʷ ʦʧʪʠʤʘʣʴʥʦʶ ʧʨʠ 

ʜʘʥʠʭ ʫʤʦʚʘʭ ʽʩʥʫʚʘʥʥʷ. ʋ ʣʶʜʩʴʢʠʭ ʧʦʧʫʣʷʮʽʷʭ ʽʥʪʝʥʩʠʚʥʦ ʜʽʻ 

ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʜʦʙʽʨ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʫʩʫʚʘʶʯʠ 

ʙʘʛʘʪʦ ʰʢʽʜʣʠʚʠʭ ʤʫʪʘʮʽʡ. 

ɼʠʟʨʫʧʪʠʚʥʠʡ ʜʦʙʽʨ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʧʘʜʘʥʥʷ (ʜʠʚʝʨʛʝʥʮʽʾ) 

ʧʦʧʝʨʝʜʥʴʦʾ ʬʦʨʤʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʥʝ ʦʜʥʽʻʾ, ʘ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʨʽʟʥʠʭ ʥʦʨʤ 

ʨʝʘʢʮʽʾ. ʂʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʮʽʻʾ ʬʦʨʤʠ ʜʦʙʦʨʫ ʻ ʧʦʷʚʘ ʥʘ ʦʢʝʘʥʽʯʥʠʭ 

ʦʩʪʨʦʚʘʭ ʢʦʤʘʭ ʙʝʟʢʨʠʣʠʭ ʘʙʦ ʟ ʜʫʞʝ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤʠ ʢʨʠʣʘʤʠ. 

ɹʫʜʴ-ʷʢʽ ʬʦʨʤʠ ʜʦʙʦʨʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ, ʪʦʙʪʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʙʫʜʦʚʠ, ʬʫʥʢʮʽʡ, ʧʦʚʝʜʽʥʢʠ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʩʝʨʝʜʦʚʠʱʫ ʽʩʥʫʚʘʥʥʷ. ʅʦʚʽ 

ʘʜʘʧʪʠʚʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʯʘʩʪʦ ʟʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʨʘʥʽʰʝ 
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ʚʠʢʦʥʫʚʘʣʠ ʽʥʰʽ ʬʫʥʢʮʽʾ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ ʘʙʦ 

ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʬʫʥʢʮʽʾ, ʥʘʟʠʚʘʶʪʴ ʧʨʝʘʜʘʧʪʘʮʽʻʶ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʘʜʘʧʪʘʮʽʾ ʧʘʩʠʚʥʽ ʽ ʘʢʪʠʚʥʽ. ɼʦ ʧʝʨʰʠʭ ʚʽʜʥʦʩʷʪʴʩʷ - 

ʽʥʪʝʥʩʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ, ʟʘʭʠʩʥʝ ʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʪʦʱʦ. ɼʦ 

ʜʨʫʛʠʭ ï ʨʦʟʚʠʪʦʢ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʨʛʘʥʽʚ ʯʫʪʪʽʚ, ʦʨʛʘʥʽʚ ʨʫʭʫ ʪʦʱʦ. 

ɻʝʦʛʨʘʬʽʯʥʦ ʨʦʟʜʽʣʝʥʽ ʛʨʫʧʠ ʧʦʧʫʣʷʮʽʡ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʨʘʩʘʤʠ. ɺʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʧʦʧʫʣʷʮʽʾ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʜʫ, ʜʝʱʦ ʚʽʜʤʽʥʥʽ ʫ 

ʛʝʥʝʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʘʩʘʤʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʝʥʦʬʦʥʜʫ ʚ 

ʮʽʣʦʤʫ, ʦʪʞʝ ʩʢʣʘʜʘʶʪʴʩʷ ʟʽ ʟʤʽʥ ʯʘʩʪʦʪ ʘʣʝʣʽʚ ʧʦ ʙʘʛʘʪʴʦʭ ʣʦʢʫʩʘʭ. 

ʄʽʛʨʘʮʽʷ ʘʙʦ ʧʦʪʽʢ ʛʝʥʽʚ ï ʮʝ ʧʝʨʝʤʽʱʝʥʥʷ ʦʩʦʙʠʥ ʟ ʦʜʥʦʾ ʧʦʧʫʣʷʮʽʾ 

ʜʦ ʽʥʰʦʾ ʟ ʥʘʩʪʫʧʥʦʶ ʫʯʘʩʪʶ ʾʭ ʫ ʧʨʦʮʝʩʘʭ ʨʦʟʤʥʦʞʝʥʥʷ. ʄʽʛʨʘʮʽʾ ʤʦʞʫʪʴ 

ʙʫʪʠ ʘʢʪʠʚʥʠʤʠ ʽ ʧʘʩʠʚʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʥʦʩ ʥʘʩʽʥʥʷ ʚʽʪʨʦʤ ʘʙʦ 

ʧʪʘʭʘʤʠ). ɯʥʦʜʽ ʣʶʜʠʥʘ ʥʘʚʤʠʩʥʦ ʯʘʩʪʢʦʚʦ ʟʤʽʰʫʻ ʧʦʧʫʣʷʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʮʽʥʥʠʭ ʛʽʙʨʠʜʥʠʭ ʬʦʨʤ. ɿʤʽʥʠ ʛʝʥʝʪʠʯʥʦʛʦ ʩʢʣʘʜʫ ʚ ʧʦʧʫʣʷʮʽʷʭ ʟ ʷʢʠʭ 

ʥʘʩʝʣʝʥʥʷ ʝʤʽʛʨʫʚʘʣʦ ʽ ʚ ʷʢʽ ʚʦʥʦ ʽʤʤʽʛʨʫʚʘʣʦ ʤʦʞʥʘ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʟʤʽʥʦʶ 

ʯʘʩʪʦʪ ʛʝʥʽʚ ʩʠʩʪʝʤʠ ɸɺʆ ʟʽ ʉʭʦʜʫ ʥʘ ɿʘʭʽʜ (ʚʽʜ ʚʠʩʦʢʦʾ ʜʦ ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ 

ʛʝʥʫ ɺ ʽ ʚʽʜ ʥʠʟʴʢʦʾ ʜʦ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʛʝʥʫ ɸ). ʊʘʢʠʡ ʛʨʘʜʽʻʥʪ ʧʦʷʩʥʶʻʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʤʽʛʨʘʮʽʷʤʠ ʟ ʘʟʽʘʪʩʴʢʦʛʦ ʉʭʦʜʫ ʫ ʧʝʨʽʦʜ ʚʽʜ 500 ʜʦ 1500 ʨʦʢʽʚ ʥ.ʝ. 

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ R0-ʘʣʝʣʶ ʟʘ ʨʝʟʫʩ-ʬʘʢʪʦʨʦʤ ʫ 

ʢʦʨʽʥʥʠʭ ʞʠʪʝʣʽʚ ɸʬʨʠʢʠ. ʆʙʩʪʝʞʝʥʥʷ ʥʝʛʨʦʾʜʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʉʐɸ ʟʘ 

ʯʘʩʪʦʪʦʶ ʘʣʝʣʝʡ ʛʝʥʽʚ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ʩʚʽʜʯʠʣʦ, ʱʦ 30% ʚʽʜ ʾʭ ʛʝʥʦʬʦʥʜʫ 

ʩʢʣʘʜʘʶʪʴ ʛʝʥʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʙʽʣʦʤʫ ʥʘʩʝʣʝʥʥʶ ʢʨʘʾʥʠ. ʄʽʛʨʘʮʽʷ 

ʥʘʩʝʣʝʥʥʷ ʽ ʧʦʨʫʰʝʥʥʷ ʢʦʨʜʦʥʽʚ ʩʠʩʪʝʤʠ ʰʣʶʙʽʚ ʧʨʠʟʚʝʣʦ ʜʦ 

ʛʝʪʝʨʦʟʠʛʦʪʽʟʘʮʽʾ ʥʘʩʝʣʝʥʥʷ. 

ɺʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʣʶʜʩʪʚʘ ʦʙʫʤʦʚʣʝʥʘ ʷʚʠʱʝʤ ʤʽʥʣʠʚʦʩʪʽ, ʚ ʷʢʦʤʫ 

ʚʽʜʨʽʟʥʷʶʪʴ ʩʧʘʜʢʦʚʠʡ ʽ ʥʝ ʩʧʘʜʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪʠ. ʗʢ ʚʽʜʦʤʦ ʤʫʪʘʮʽʡʥʠʤ 

ʧʨʦʮʝʩʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʟʤʽʥʠ ʩʧʘʜʢʦʚʠʭ ʩʪʨʫʢʪʫʨ. ʗʢ ʷʚʠʱʝ ʡʦʛʦ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʙʘʛʘʪʴʤʘ ʘʩʧʝʢʪʘʤʠ: ʟʘ ʟʤʽʥʘʤʠ ʬʝʥʦʪʠʧʫ; ʟʘ ʟʤʽʥʘʤʠ 

ʛʝʥʦʪʠʧʫ; ʟʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʚ ʢʣʽʪʠʥʽ, ʟʘ ʪʠʧʦʤ ʢʣʽʪʠʥ, ʚ ʷʢʠʭ ʤʫʪʘʮʽʷ ʚʠʥʠʢʣʘ; 
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ʟʘ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʤʫʪʘʮʽʾ (ʩʧʦʥʪʘʥʥʘ, ʽʥʜʫʢʦʚʘʥʘ). ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʤʫʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʽʚʥʽ ʧʦʧʫʣʷʮʽʾ ʧʦʚôʷʟʘʥʘ ʟ ʯʘʩʪʦʪʦʶ ʤʫʪʘʮʽʡ ʥʝ ʚ 

ʦʢʨʝʤʦʤʫ ʛʝʥʽ, ʘ ʚ ʙʘʛʘʪʴʦʭ ʣʦʢʫʩʘʭ. 

ʄʝʭʘʥʽʟʤʠ ʽʟʦʣʷʮʽʾ ʙʫʚʘʶʪʴ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, 

ʙʽʦʣʦʛʽʯʥʽ ʬʦʨʤʠ ʽʟʦʣʷʮʽʾ ʦʙʫʤʦʚʣʝʥʽ ʤʫʪʘʮʽʷʤʠ ʛʝʥʽʚ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʧʘʥʤʽʢʩʽʾ. ʎʝ ʤʫʪʘʮʽʾ, ʷʢʽ ʟʤʽʱʫʶʪʴ ʪʝʨʤʽʥʠ ʜʦʟʨʽʚʘʥʥʷ ʧʠʣʢʫ 

ʚʽʜʥʦʩʥʦ ʟʘʨʦʜʢʦʚʠʭ ʤʽʰʢʽʚ; ʤʫʪʘʮʽʾ ʛʘʤʝʪʦʬʽʪʥʦʾ ʥʝʩʫʤʽʩʥʦʩʪʽ, ʟʘ ʷʢʦʾ ʧʠʣʦʢ 

ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʨʦʩʪʘʪʠ ʧʠʣʢʦʚʠʤʠ ʪʨʫʙʢʘʤʠ ʚ ʪʢʘʥʠʥʘʭ ʤʘʪʦʯʢʠ; 

ʤʫʪʘʮʽʾ ʥʝʩʫʤʽʩʥʦʩʪʽ ʛʘʤʝʪ; ʥʝʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʛʽʙʨʠʜʽʚ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʚʣʘʩʥʠʭ ʥʘʱʘʜʢʽʚ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʘ, ʘʙʦ 

ʧʨʦʩʪʦʨʦʚʘ, ʽʟʦʣʷʮʽʷ, ʟʘ ʷʢʦʾ ʧʦʧʫʣʷʮʽʾ ʚʠʜʫ ʨʦʟ'ʻʜʥʘʥʥʽ, ʩʢʘʞʽʤʦ, ʛʽʨʩʴʢʠʤʠ 

ʭʨʝʙʪʘʤʠ, ʚʦʜʥʠʤʠ ʧʝʨʝʧʦʥʘʤʠ ʪʦʱʦ. ɯʟʦʣʷʮʽʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʪʘʢʦʞ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʯʘʩʫ.  

ʆʪʞʝ, ʽʟʦʣʷʮʽʷ ʻ ʧʝʨʰʦʧʨʠʯʠʥʦʶ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʦʧʫʣʮ̫ʽʡ, ʾʭʥʴʦʾ ʜʠʚʝʨʛʝʥʮʽʾ (ʨʦʟʭʦʜʞʝʥʥʷ ʦʟʥʘʢ ʫ ʦʨʛʘʥʽʟʤʽʚ 

ʦʜʥʽʻʾ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʛʨʫʧʠ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ). ʉʘʤʝ ʜʠʚʝʨʛʝʥʮʽʷ ʚ 

ʧʦʧʫʣʷʮʽʷʭ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ. 

ʈʝʧʨʦʜʫʢʪʠʚʥʘ ʽʟʦʣʷʮʽʷ ʧʦʧʫʣʷʮʽʡ ʦʙʫʤʦʚʣʝʥʘ ʷʢ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʪʘʢ ʽ 

ʩʦʮʽʘʣʴʥʦ. ʆʩʥʦʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʾʾ ʜʽʾ ʻ ʦʙʤʝʞʝʥʥʷ ʯʠʩʣʝʥʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ. 

ɿʨʦʩʪʘʻ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʧʘʨʪʥʝʨʽʚ, ʷʢʽ ʫʢʣʘʜʘʶʪʴ ʰʣʶʙ, ʪʦʙʪʦ 

ʤʘʻ ʤʽʩʮʝ ʽʥʙʨʠʜʠʥʛ  ̔ ʥʘʙʫʚʘʻ ʟʥʘʯʫʱʦʩʪʽ ʱʝ ʦʜʠʥ ʬʘʢʪʦʨ ʛʝʥʦʪʠʧʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ïʜʨʝʡʬ ʛʝʥʽʚ, ʷʢʠʡ ʩʧʨʠʯʠʥʷʻ ʚʠʧʘʜʢʦʚʽ ʢʦʣʠʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʢʨʝʤʠʭ ʘʣʝʣʝʡ (ʚʪʨʘʪʘ ʦʜʥʠʭ ʽ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʽʥʰʠʭ).  

ɼʨʝʡʬʦʤ ʛʝʥʽʚ (ʘʙʦ ʧʨʦʩʪʦ ʜʨʝʡʬʦʤ) ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ 

ʚʠʧʘʜʢʦʚʠʡ ʛʝʥʝʪʠʯʥʦ-ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʟʘ ʷʢʦʛʦ ʯʘʩʪʦʪʘ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʘʣʝʣʴʥʦʛʦ ʛʝʥʘ ʚ ʧʦʧʫʣʷʮʽʾ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʘʙʦ, ʥʘʚʧʘʢʠ, ʜʫʞʝ ʟʨʦʩʪʘʻ. 

ʗʢʱʦ ʜʨʝʡʬ ʡʜʝ ʥʘ ʢʦʨʠʩʪʴ ʘʣʝʣʷ, ʱʦ ʟʤʝʥʰʫʻ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʦʩʦʙʠʥ, ʪʦ 

ʧʦʧʫʣʷʮʽʷ ʟʘ ʨʘʭʫʥʦʢ ʥʝʛʘʪʠʚʥʦʛʦ ʜʦʙʦʨʫ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʘʞ ʜʦ ʧʦʚʥʦʛʦ 

ʚʠʤʠʨʘʥʥʷ. ʇʨʦʪʝ ʽʥʢʦʣʠ ʟʘ ʨʘʭʫʥʦʢ ʜʨʝʡʬʫ ʛʝʥʽʚ ʚʠʥʠʢʘʶʪʴ ʦʩʦʙʠʥʠ, ʷʢʽ 
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ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʚʠʩʦʢʦʶ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʶ ʜʦ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ ʪʘ 

ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʘʢʽ ʦʩʦʙʠʥʠ, ʥʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ, 

ʤʦʞʫʪʴ ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ ʫ ʥʦʚʽ ʨʽʟʥʦʚʠʜʥʦʩʪʽ ʽ ʥʘʚʽʪʴ ʚʠʜʠ. 

 ʄʽʨʦʶ ʛʦʤʦʟʠʛʦʪʠʟʘʮʽʾ (ʘʙʦ ʽʥʙʨʝʜʥʦʩʪʽ) ʦʢʨʝʤʦʾ ʦʩʦʙʠʥʠ ʩʣʫʛʫʻ 

ʢʦʝʬʽʮʽʻʥʪ ʽʥʙʨʠʜʠʥʛʫ (F), ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʫ 

ʜʘʥʦʤʫ ʣʦʢʫʩʽ ʜʚʦʭ ʽʜʝʥʪʠʯʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤʠ ʘʣʝʣʽʚ, ʪʦʙʪʦ ʜʚʦʭ ʪʦʯʥʠʭ 

ʢʦʧʽʡ ʦʜʥʦʛʦ ʟ ʛʝʥʽʚ, ʱʦ ʟʥʘʭʦʜʠʚʩʷ ʫ ʛʝʥʦʪʠʧʽ ʦʜʥʦʛʦ ʟ ʧʨʘʙʘʪʴʢʽʚ ʮʽʻʾ 

ʦʩʦʙʠʥʠ. 

ɺʩʝ ʦʧʠʩʘʥʝ ʚʠʱʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʧʫʣʷʮʽʾ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʝʚʦʣʶʮʽʡʥʠʤʠ ʦʜʠʥʠʮʷʤʠ. 

ɺʘʞʣʠʚʠʤ ʤʽʨʠʣʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʜʦʙʦʨʫ ʻ ʨʽʟʥʠʮʷ 

ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʧʦʨʽʚʥʶʚʘʣʴʥʠʭ ʛʝʥʦʪʠʧʽʚ ʘʙʦ ʪʘʢ ʟʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʙʦʨʫ 

(S). ɺʽʥ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʫ ʧʦʧʫʣʷʮʽʾ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʛʝʥʦʪʠʧʫ ʽ 

ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: S= 1-W, ʜʝ W - ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ. 

ɯʥʙʨʠʜʠʥʛ ï ʙʣʠʟʴʢʦʩʧʦʨʽʜʥʝʥʝ ʩʭʨʝʱʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʩʧʽʣʴʥʠʭ ʧʨʝʜʢʽʚ. ʉʧʽʣʴʥʽʩʪʴ ʧʦʭʦʜʞʝʥʥʷ ʩʭʨʝʱʫʚʘʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʟʙʽʣʴʰʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʫ ʥʠʭ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʘʣʝʣʽʚ ʙʫʜʴ-ʷʢʠʭ ʛʝʥʽʚ. 

ɸʫʪʙʨʠʜʠʥʛ - ʩʭʨʝʱʫʚʘʥʥʷ ʥʝʩʧʦʨʽʜʥʝʥʠʭ ʤʽʞ ʩʦʙʦʶ ʦʨʛʘʥʽʟʤʽʚ. 

 

11.2 ʇʦʧʫʣʷʮʽʡʥʘ ʛʝʥʝʪʠʢʘ  ʘʥʪʠʛʝʥʽʚ (ʘʣʝʣʴʥʠʭ ʛʝʥʽʚ) ʛʝʥʝʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʢʨʦʚʽ ʣʶʜʠʥʠ 

 

ʇʦʧʫʣʷʮʽʡʥʘ ʛʝʥʝʪʠʢʘ ʪʢʘʥʠʥʥʠʭ ʘʥʪʠʛʝʥʽʚ ʻ ʥʝʚ̔ʜô̒ʤʥʠʤ ʨʦʟʜʽʣʦʤ 

ʢʣʘʩʠʯʥʦ ʾ ʤ̔ʫʥʦʛʝʥʝʪʠʢʠ  ̔ʦʙʦʚôʷʟʢʦʚʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʥʘ ʚʩʽʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʫʦʨʢʰʦʧʘʭ. ɺʞʝ ʜʦ 1980 ʨʦʢʫ  ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʽ ʦʙʛʦʚʦʨʝʥʽ ʚʩʽ ʦʩʥʦʚʥʽ 

ʝʪʥʦʛʨʘʬʽʯʥʽ ʛʨʫʧʠ (ʨʘʩʠ) ʟʝʤʥʦʾ ʢʫʣʽ ʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʥʫʶʪʴ ʧʝʚʥʽ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢ ʣʶʜʩʪʚʦ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ 

ʦʢʨʝʤʽ ʣʶʜʩʴʢʽ ʨʘʩʠ. ʊʝʦʨʽʾ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʠʪʠ ʧʨʠʯʠʥʠ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʩʝʨʝʜ ʨʽʟʥʠʭ ʥʘʨʦʜʽʚ ʩʚʽʪʫ, ʷʢ 
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ʦʜʠʥ ʽʟ ʤʦʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʛʣʷʜʘʶʪʴ ʚʠʙʽʨʢʦʚʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʘʙʦ 

ʯʫʪʣʠʚʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʽʥʜʠʚʽʜʫ ʚ ʧʦʧʫʣʷʮʽʾ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʦʩʽʡʩʪʚʘ ʧʝʚʥʦʛʦ ʬʝʥʦ/ʛʝʥʦʪʠʧʫ. ɿʚʽʜʩʠ ʽ ʚʝʣʠʢʘ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʩʴʦʛʦ ʩʚʽʪʫ ʫ ʚʠʚʯʝʥʥʽ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ 

ʧʝʚʥʠʭ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘ ʨʽʚʥʽ ʚʩʽʻʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʽ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʽʤʫʥʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ, ʷʢ ʤʦʞʣʠʚʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ 

ʧʦʰʠʨʝʥʦʾ ʚ ʧʦʧʫʣʷʮʽʾ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ: 

- ɸʥʪʠʛʝʥʠ (ʘʣʝʣʴ ʥʽ ʛʝʥʠ) ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ ʣʶʜʠʥʠ ʻ 

ʟʘʛʘʣʴʥʠʤʠ ʜʣʷ ʦʩʥʦʚʥʠʭ ʧʦʧʫʣʷʮʽʡ ʟʝʤʥʦʾ ʢʫʣʽ. 

- ɯʩʥʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʨʦʟʧʦʜʽʣʽ ʛʝʥʝʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʢʨʦʚʽ ʚ 

ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ, ʧʨʠ ʷʢʠʭ ʧʝʚʥʽ ʘʥʪʠʛʝʥʠ (ʛʝʥʠ) ʤʘʶʪʴ 

ʚʠʩʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ ʦʢʨʝʤʠʭ ʨʘʩʘʭ, ʪʦʜʽ ʷʢ ʚ ʽʥʰʠʭ ʨʘʩʘʭ ʪʠ ʞ 

ʩʘʤʽ ʘʥʪʠʛʝʥʠ (ʛʝʥʠ) ʤʘʶʪʴ ʣʠʰʝ ʩʣʽʜʦʚʽ ʢʽʣʴʢʦʩʪʽ, ʘʙʦ ʚʽʜʩʫʪʥʽ 

ʟʦʚʩʽʤ. 

- ɸʥʪʠʛʝʥʠ (ʛʝʥʠ), ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʫʩʽʭ ʨʘʩʘʭ, ʤʘʶʪʴ ʨʽʟʥʫ 

ʬʝʥʦʪʠʧʦʚʫ ʯʘʩʪʦʪʫ ʧʦʰʠʨʝʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʝʥʝʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ 

ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʧʦʧʫʣʷʮʽʾ (ʝʪʥʽʯʥʦʾ ʛʨʫʧʠ). 

ʊʦʙʪʦ, ʥʘʩʴʦʛʦʜʥʽ ʚʠʟʥʘʯʝʥʽ ʘʥʪʠʛʝʥʥʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʷʢʽ ʤʘʨʢʫʶʪʴ 

ʧʝʚʥʽ ʨʘʩʦʚʽ ʛʨʫʧʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʥʪʠʛʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʩʠʩʪʝʤʠ HLA 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʧʝʮʠʬʽʯʥʦʩʪʽ A1 ʽ B8 ïʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʪʽʣʴʢʠ ʫ 

ʢʘʚʢʘʟʦʾʜʽʚ; Bw42  ̔ Dw58 ï ʪʽʣʴʢʠ ʫ ʥʝʛʨʦʾʜʽʚ; Bw52  ̔ Bw54- ʪʽʣʴʢʠ ʫ 

ʦʨʽʻʥʪʽʚ.  

 

ʊʘʙʣʠʮʷ 11.2.1 - ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ HLA  ʘʥʪʠʛʝʥʽʚ ʚ 

ʦʩʥʦʚʥʠʭ ʝʪʥʽʯʥʠʭ ʛʨʫʧʘʭ ɿʝʤʣʽ (ʘʜʘʧʪʦʚʘʥʦ ʧʦ ʤʘʪʝʨʽʘʣʘʤ 

ʖ.ʄ.ɿʘʨʝʮʴʢʦʾ) 
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ɸʥʪʠʛʝʥʥʘ  

ʉʧʝʮʠʬʽʯʥʽʩʪʴ         ʢʘʚʢʘʟʦʾʜʠ                     ʥʝʛʨʠ                         ʦʨʽʻʥʪʠ  

A1                                 0,077                           ʩʣʽʜʠ                            - 

A24                               0,088                              -                                0,366 

Aw30                            0,025                             0,154                          ʩʣʽʜʠ 

B8                                 0,085                              ʩʣʽʜʠ                           - 

Bw52                               Ă                                  ʩʣʽʜʠ                         0,119 

Bw54                            -                                       -                               0,074 

Bw58                          ʩʣʽʜʠ                             0,118                         ʩʣʽʜʠ 

B40                             0,056                             ʩʣʽʜʠ                          0,161 

Cw2                            0,050                             0,120                          ʩʣʽʜʠ 

Cw6                             0,080                             0,094                           Ă 

DR3                             0,112                              0.173                          Ă 

DR7                             0.126                              0,098                          Ă  

DR9                             ʩʣʽʜʠ                              ʩʣʽʜʠ                          0,133 

 

ʊʘʙʣʠʮʷ 11.2.2  - ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʛʘʧʣʦʪʠʧʠ HLA-A I HLA-B 

 

ɻʘʧʣʦʪʠʧ                     ʛʯ ʥʘ 1000 ʦʩʽʙ                            ȹ 

ɭʚʨʦʧʝʡʩʴʢʽ ʢʘʚʢʘʟʦʾʜʠ 

A1-B8                                64,1                                        57,2 

A1-B17                              22,4                                        16,0  

A2-B12                              27,2                                        14,1 

A3-B7                                28,3                                        18,5 

A23-B12                             19,3                                       17,6 

A11-B35                             15,3                                       12,1 
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A29-B12                              33,1                                      27,3 

A30-B13                              17,0                                      16,6 

                            ʇʽʚʥʽʯʥʦ-ʘʤʝʨʠʢʘʥʩʴʢʽ ʢʘʚʢʘʟʦʾʜʠ 

A1-B8                                67,9                                        59,2 

A1-B17                              18,0                                        12,2  

A2-B21                              21,8                                        13,7 

A2-B40                               42,2                                        21,5 

A3-B7                                 38,0                                        27,6 

A3-B35                               22,8                                       13,8 

                                                    ̫ ʧʦʥʮʽ 

A9 ïɺ7                               55,1                                       34,9 

A10-B35                            25, 8                                         16, 6 

A33-B12                            11, 5                                         11, 5 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ HLA- ʘʥʪʠʛʝʥʽʚ ʻ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʾʭ ʛʘʧʣʦʪʠʧʦʚʠʭ ʘʩʦʮʽʘʮʽʡ, ʘʢʘ ʧʦʚô̫ ʟʘʥʘ ʩʘʤʝ ʟ ʚʠʩʦʢʠʤ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʮʽʻʾ ʩʠʩʪʝʤʠ. ʊʦʙʪʦ, ʧʝʚʥʽ ʛʘʧʣʦʪʠʧʠ ʚ ʧʦʧʫʣʷʮʽʷʭ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʽʰʝ ʥʽʞ ʮʝ ʚʠʪʽʢʘʻ ʟ ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

(ʛʯ). ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʻʚʨʦʧʝʡʩʢʠʭ ʽ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʢʘʚʢʘʟʦʾʜʽʚ ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʛʘʧʣʦʪʠʧʠ A1-B8 ʽ A3-B7, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʡʞʝ ʟ ʨʽʚʥʦʶ 

ʯʘʩʪʦʪʦʶ, ʪʦʜʽ ʷʢ ʫ ʷʧʦʥʮʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʛʘʧʣʦʪʠʧ A9 ïɺ7. 

ɺʽʜʥʦʩʥʦ ʛʘʧʣʦʪʠʧʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ ʣʦʢʫʩʽʚ HLA-DR  ̔ HLA- B 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʩʽʭ ʩʚʽʪʦʚʠʭ ʧʦʧʫʣʷʮʽʷʭ ʘʥʪʠʛʝʥ DR3 ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ 

ʘʥʪʠʛʝʥʦʤ ɺ8, ʪʦʜʽ ʷʢ ʘʥʪʠʛʝʥ DR2 ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ɺ7 ʫ ʢʘʚʢʘʟʦʾʜʽʚ ʽ 

ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʥʝʛʨʽʚ.  

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʠʭ ʧʦ ʨʦʟʧʦʜʽʣʫ HLA ʛʘʧʣʦʪʠʧʽʚ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ɿʘʭʽʜʥʦʾ ʽ ʩʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʧʦʢʘʟʘʣʘ ,ʱʦ ʜʣʷ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ 
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ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʛʘʧʣʦʪʠʧʠ HLAïA1, B8; HLAïA2, B12; HLAïA3, B7; HLAï

DR1, 35; HLAïDR2, 7; HLAïDR3, B8; (Maskintosh P., et all, 1980, Hansen H.E., 

et all, 1981 ʪʘ ʽʥʰʽ. ɼʣʷ ʙʽʣʦʨʫʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ (ʉʝʤʝʥʦʚ ɻ.ɺ. 1989 ʨ.) 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʛʘʧʣʦʪʠʧʽʯʥʽ ʩʧʦʣʫʯʝʥʥʷ HLAïA3, B7; HLAïA2, B12; HLAï

A2, B16; ʽ ʪʽʣʴʢʠ ʥʘ ʧôʷʪʽʡ ʧʦʟʠʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ HLAïA1, B8. ɺ ʨʦʩʽʡʩʴʢʽʡ 

ʧʦʧʫʣʷʮʽʾ (ɿʘʨʝʮʢʘʷ ʖ.ʄ. 1985, ʐʘʙʘʣʠʥ ɺ.ʅ. 1988 ʨ.) ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʛʘʧʣʦʪʠʧʠ HLAïA1, B8 ʽ HLAïA3, B7. 

ɺʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʾ ʨʽʟʥʠʭ ʥʘʨʦʜʽʚ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʜʠʩʦʮʽʘʮʽʾ ʦʢʨʝʩʣʠʣʠʩʴ 

ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʥʝʨʽʚʥʦʚʘʞʥʦʤʫ ʟʯʝʧʣʝʥʥʽ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʥʝ 

ʪʽʣʴʢʠ ʤʽʞ ʨʘʩʘʤʠ, ʘʣʝ ʽ ʚ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʠʭ ʨʘʩ. ɼʦʩʪʘʪʥʽʤ ʧʨʠʢʣʘʜʦʤ ʻ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʪʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ ʦʢʨʝʩʣʝʥʦ ʧô̫ ʪʴ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ: 

ʎʝʥʪʨʘʣʴʥʦ-ʋʢʨʘʾʥʩʴʢʘ, ɼʝʩʥʷʥʩʴʢʘ, ʇʦʣʽʩʴʢʘ, ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʘ, 

ʂʘʨʧʘʪʩʴʢʘ. ʊʦʙʪʦ ʥʘʚʽʪʴ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʜʝʨʞʘʚʠ ʤʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʥʝʨʽʚʥʦʤʽʨʥʝ ʧʦʰʠʨʝʥʥʷ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʪʘ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʘʥʪʠʛʝʥʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ . 

ɼʦʩʣʽʜʥʠʮʴʢʠʤʠ ʨʦʙʦʪʘʤʠ  ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ 

ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʘʧʣʦʪʠʧʠ HLAïA2, B7; 

HLAïA2, B5; HLAïA9, B7; A3, B5, ʘ ʛʘʧʣʦʪʠʧ HLAïA1, B8 ʟʘʡʤʘʻ ʪʽʣʴʢʠ 

ʧôʷʪʫ ʧʦʟʠʮʽʶ ʫ ʮʴʦʤʫ ʨʦʟʧʦʜʽʣʽ, ʱʦ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʧʦʰʠʨʝʥʥʷʤ 

ʦʩʪʘʥʥʴʦʛʦ ʚ ʙʽʣʦʨʫʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ . 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʽʟʦʣʴʦʚʘʥʠʭ HLA-ʩʝʨʦʪʠʧʽʚ ʽ ʬʝʥʦʪʠʧʦʚʠʭ 

ʽ ʛʘʧʣʦʪʠʧʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ ʥʘʚʽʪʴ ʫ ʨʽʟʥʠʭ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ 

ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ  

ʚʠʚʯʝʥʥʽ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʟ ʙʫʜʴ ʷʢʠʤ 

ʧʘʪʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ. ʉʘʤʝ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʧʦʰʠʨʝʥʥʽ ʯʘʩʪʦ ʻ 

ʧʨʠʯʠʥʦʶ ʥʝʩʧʽʚʧʘʜʘʥʴ ʤʘʨʢʝʨʽʚ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚ ʨʽʟʥʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʛʨʫʧʘʭ. ɺ ʥʘʰ ʯʘʩ, ʢʦʣʠ ʩʚʽʪʦʚʽ ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ 

ʧʦʧʫʣʷʮʽʷʭ ʻ ʚʢʨʘʡ ʧʦʰʠʨʝʥʠʤʠ, ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʷʢ ʤʘʨʢʝʨʽʚ ʨʠʟʠʢʫ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʠʥʠʢʘʻ 
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ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʚʠʧʘʜʢʫ. 

ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʰʠʨʝʥʦʩʪʽ ʧʝʚʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʫ ʨʽʟʥʠʭ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʘʭ. ʊʘʢ, ʜʣʷ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ 

ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʅLɸ ʣʦʢʫʩʫ ɺ 

ʷʚʣʷʶʪʴʩʷ ʅLɸïɺ7; ʅLɸïɺ12; ʅLɸïɺ5; ʅLɸïɺ8; ʅLɸïɺ35; ʅLɸïɺ18; 

ʅLɸïɺ16; ʅLɸïɺ13 ʪʘ ʅLɸïɺ27 ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʷʢʠʭ ʩʢʣʘʜʘʻ 

ʚʽʜʧʦʚʽʜʥʦ 22,0%; 16,5%; 15,1%; 13,8%; 12,3%; 11,35%; 11,4%; 11,2% ʽ 

10,2%.(ʍʦʜʘʢʦʚʩʴʢʠʡ)) ʉʫʤʘ ʯʘʩʪʦʪʠ ʛʝʥʽʚ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʘʥʪʠʛʝʥʽʚ 

ʩʢʣʘʜʘʻ 0,642, ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʧʦ ʨʷʜʫ ʧʦʢʘʟʥʠʢʽʚ (ʅLɸïɺ7; ʅLɸïɺ8; ʅLɸï

ɺ12; ʅLɸïɺ35) ʤʘʡʞʝ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʜʘʥʠʤʠ ʧʦ ʎʝʥʪʨʘʣʴʥʦ-ʋʢʨʘʾʥʩʴʢʽʡ 

ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʽʡ ʟʦʥʽ, ʘ ʧʦ ʜʝʷʢʠʤ (ʅLɸïɺ5; ʅLɸïɺ13; ʅLɸïɺ27) ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʘʻ ʩʫʤʫ ʯʘʩʪʦʪʠ ʛʝʥʘ 0,790. 

ɺ ʣʦʢʫʩʽ ʉW  ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʅLɸ-ʉW 4 ʩʢʣʘʜʘʻ 28,1%; ʅLɸ-ʉW 6 - 

21,3%; ʅLɸ-ʉW 2 - 19,4%. ʉʫʤʘʨʥʘ  ʯʘʩʪʦʪʘ ʛʝʥʽʚ ʩʢʣʘʜʘʻ 0,369. ʉʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʎʝʥʪʨʘʣʴʥʦ-ʋʢʨʘʾʥʩʴʢʦʾ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʮʷ ʩʫʤʘ ʜʦʨʽʚʥʶʻ 

0,373, ʪʦʙʪʦ ʨʽʟʥʠʮʷ ʥʝʩʫʪʪʻʚʘ. ɸʣʝ  ʘʥʪʠʛʝʥ ʉW 7, ʷʢʠʡ ʤʘʡʞʝ ʥʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ, ʫ ʤʝʰʢʘʥʮʽʚ 

ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ (16,0%), ʘ 

ʘʥʪʠʛʝʥ ʉW 1 ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʢʦ ï 5.2%, ʱʦ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʦ ʜʦ ʙʦʣʛʘʨʩʴʢʦʾ 

ʧʦʧʫʣʷʮʽʾ. 

ɿʘ ʧʦʰʠʨʝʥʽʩʪʶ ʘʥʪʠʛʝʥʠ ʅLɸ DR ʫ ʥʘʩʝʣʝʥʥʷ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ 

ʋʢʨʘʾʥʠ ʨʦʟʧʦʜʽʣʝʥʽ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʦʨʷʜʢʫ: ʅLɸïDRï(230,1%); ʅLɸïDRï

7(21,6%); ʅLɸïDRW52 (16,8%) ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʎʝʥʪʨʘʣʴʥʦʾ ʋʢʨʘʾʥʠ, ʜʝ 

ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʘʥʪʠʛʝʥ HLAïDRï1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʥʢʨʝʪʥʦʾ ʧʦʧʫʣʷʮʽʾ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʧʦʚʥʦʶ ʙʝʟ ʚʠʟʥʘʯʝʥʥʷ  ʨʦʟʧʦʜʽʣʫ ʛʘʧʣʦʪʠʧʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʘʤʝʪʥʦʾ 

ʘʩʦʮʽʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ,ʱʦ)ʜʦ ʧʝʨʰʦʾ  ʧôʷʪʽʨʢʠ ʛʘʧʣʦʪʠʧʽʚ ʟʘ ʯʘʩʪʦʪʦʶ 

ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ,ʥʘʣʝʞʘʪʴ HLAïA2, B7; HLAïA1, B8; HLAïA2, B5; HLAïA3, 
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B7; HLAïA2, B40;( ʚʽʜʧʦʚʽʜʥʦ ʅ ʜʦʨʽʚʥʶʻ ï 9,89; 8,04; 7,96; 7,73 ʪʘ 6,11). ɿʘ 

ʧʦʰʠʨʝʥʽʩʪʶ ʛʘʧʣʦʪʠʧʽʚ ʅLɸïɸ2, ɺ7 ʪʘ ʅLɸïɸ2, ɺ5 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʧʽʚʧʘʜʽʥʥʷ ʟ ʨʦʩʽʡʩʴʢʦʶ ʧʦʧʫʣʷʮʻʶ, ʘ ʧʦʩʽʜʘʥʥʷ ʜʨʫʛʦʛʦ ʤʽʩʮ ̫ʅLɸïɸ1, ɺ8 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʣʝʞʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʜʦ ʻʚʨʦʧʝʦʾʜʽʚ. 

ʉʝʨʝʜ ʛʘʧʣʦʪʠʧʽʯʥʠʭ ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ ʣʦʢʫʩʽʚ ɸ, ɺ ʪʘ ʉ ʟ 

ʘʥʪʠʛʝʥʘʤʠ ʣʦʢʫʩʫ DR, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʯʠʥʠ ʛʘʤʝʪʥʦʾ ʘʩʦʮʽʘʮʽʾ ȹ, ʷʢʘ 

ʤʘʣʘ ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ, ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ: HLAïA2, DR1 (11,76%); 

ʛʘʧʣʦʪʠʧʠ HLAïA2, DR7; HLAïA9, DR 2 ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʦʜʥʘʢʦʚʦʶ 

ʯʘʩʪʦʪʦʶ (10,08 %); ʷʢ ʽ ʟ ʯʘʩʪʦʪʦʶ 8,40 % ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʦʧʫʣʷʮʽʾ HLAïA 

10, DR2; HLAïA9, DR7; HLAïA1, DR52. B ʪʦʡ ʞʝ ʯʘʩ, ʥʘʚʽʪʴ ʥʝʛʘʪʠʚʥʘ 

ʚʝʣʠʯʠʥʘ ʛʘʤʝʪʥʦʾ ʘʩʦʮʽʘʮʽʾ ʥʝ ʟʤʦʛʣʘ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʦʩʽʾʚ 

ʛʘʧʣʦʪʠʧʽʚ HLAïB5, DR4; HLAïB7, DR4; HLAïB5, DR 2, ʷʢʽ ʟʘʡʤʘʶʪʴ ʜʨʫʛʫ 

ʧʦʟʠʮʽʶ (5,04%) ʧʽʩʣʷ HLAïB7, DR3 ʪʘ HLAïB8, DR1 (7,56%). ʅʘʡʯʘʩʪʽʰʠʤ  

ʛʘʧʣʦʪʠʧʦʤ ʮʴʦʛʦ ʣʦʢʫʩʫ ʻ HLAïCW 6, DR2 (7,56%). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʽ, ʚʽʜʥʦʩʥʦ HLA ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘʩʝʣʝʥʥʷ 

ʨʽʟʥʠʭ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʧʽʚʧʘʜʘʶʪʴ ʟ 

ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʟ ʈʦʩʽʾ, ɹʽʣʦʨʫʩʽ ʪʘ ɹʦʣʛʘʨʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʛʝʥʝʪʠʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ ʜʦ 

ɭʚʨʦʧʝʡʩʴʢʦʾ, ʪʦʯʥʽʰʝ ʩʣʦʚôʷʥʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ ʻʚʨʦʧʝʦʾʜʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʽ 

ʚʠʱʝ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʧʦʣʽʤʦʨʬʥʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʢʨʦʚʽ ɻʂɻʉ ʻ ʧʨʘʚʦʤʽʨʥʽ ʽ ʜʣʷ ʽʥʰʠʭ  ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʽ 

ʩʠʨʦʚʘʪʢʦʚʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ: AB0; Rh-Hr; MNSs; Kell; Daffy; Kidd; Gc; Tf; Gm; 

ʪʘ ʽʥʰ. ʊʘʢ, ʨʦʟʛʣʷʜʘʶʯʠ ʩʠʩʪʝʤʫ ɸɺʆ, ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʜʦʩʠʪʴ 

ʥʝʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʥʪʠʛʝʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʽʥʜʽʡʮʽʚ ɸʨʛʝʥʪʠʥʠ 

ʚʽʜʩʫʪʥʽʡ ʘʥʪʠʛʝʥ ɺ, ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʘʥʪʠʛʝʥ ɸ, ʪʦʜʽ ʷʢ ʫ ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʤʘʻ ʬʝʥʦʪʠʧ ʆ. ʇʦʣʽʥʝʟʽʡʮʽ, ʥʘʚʧʘʢʠ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʠʡ 

ʬʝʥʦʪʠʧ ɸ (60%). ɺʽʜʩʫʪʥʽʡ ʘʥʪʠʛʝʥ ɺ ʫ ʝʩʢʽʤʦʩʽʚ. ʋ ʧʘʥʤʽʢʪʠʯʥʽʡ 

ʻʚʨʦʧʝʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʧʝʨʝʚʘʞʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʘʥʪʠʛʝʥ ɸ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʷ 
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ʯʘʩʪʦʪʠ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʛʨʫʧ ʢʨʦʚʽ ʩʝʨʝʜ ʩʣʦʚô̫ ʥʩʢʽʭ ʧʦʧʫʣʷʮʽʡ ʻʚʨʦʧʝʦʾʜʽʚ 

ʤʘʻʤʦ ʜʫʞʝ ʙʣʠʟʴʢʽ ʜʘʥʽ.  

__________________________________________________________ 

                                            ʛʨʫʧʘ ʢʨʦʚʽ 

_______________________________________________________ 

0 ɸ                       ɺ                       ɸɺ 

_______________________________________________________________ 

           

ʨʦʩʽʷʥʠ         33,5                   38,8                   20,5                     8,1 

ʫʢʨʘʾʥʮʽ        36,4                   38,4                   21,6                     5,82 

ʙʽʣʦʨʫʩʠ       38,22                 37,07                  18,53                  6,18 

________________________________________________________________ 

ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʜʣʷ  ʧʦʰʠʨʝʥʥʷ  ʘʥʪʠʛʝʥʽʚ ʽʥʰʠʭ  

ʝʨʠʪʦʮʠʪʘʨʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ. ʉʘʤʦ ʧʦʰʠʨʝʥʥʷ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʘʥʤʽʢʪʠʯʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʽ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɼʠʩʢʫʪʘʙʝʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ 

ʧʦʰʠʨʝʥʥʽ ʧʝʚʥʠʭ ʘʥʪʠʛʝʥʽʚ ʫ ʜʽʪʝʡ ʽ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ 

ʦʜʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʽʩʥʫʶʪʴ ʚʽʨʦʛʽʜʥʽ ʧʦʧʫʣʷʮʽʡʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʰʠʨʝʥʦʩʪʽ 

ʧʝʚʥʠʭ ʘʥʪʠʛʝʥʽʚ ʚ ʜʠʪʷʯʦʤʫ ʚʽʮʽ. ʈʦʙʦʪʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʽʜʥʦʩʥʦ 

ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʠʪʷʯʦʛʦ ʽ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ  ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʧʨʦʪʠʣʝʞʥʽ ʚʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʦʩʪʘʥʥʽʭ ʜʘʥʠʭ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʦʧʫʣʷʮʽʶ ʜʦʨʦʩʣʠʭ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʜʠʪʷʯʦʾ ʢʦʛʦʨʪʠ. ʆʜʥʦʟʥʘʯʥʦ ʚʠʨʽʰʠʪʠ ʮʝ ʧʠʪʘʥʥʷ ʥʘ 

ʩʦɹʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʥʝ ʤʦʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʢʦʥʣʠʚʠʭ ʧʨʠʯʠʥ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚ ʧʦʧʫʣʷʮʽʾ ʧʝʚʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ HLA ʘʥʪʠʛʝʥʽʚ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʫ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʚʠʩʚʽʪʣʝʥʦ, ʥʝ ʟʥʘʡʜʝʥʦ 

ʙʝʟʫʤʦʚʥʠʭ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʙʫʣʠ ʙ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ ʩʝʣʝʢʪʠʚʥʦʶ ʝʣʽʤʽʥʘʮʽʻʶ ʦʩʽʙ ʱʝ ʚ ʜʠʪʷʯʦʤʫ ʚʽʮʽ. 

ɸʣʝ ʙʝʟʫʤʦʚʥʠʤ ʻ ʬʘʢʪ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ 

HLA ʘʥʪʠʛʝʥʽʚ ʽ ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ 

(ʦʧʦʟʠʪʥʦʾ) ʛʨʫʧʠ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ. ʅʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʨʠ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʜʘʥʦʤʫ ʘʩʧʝʢʪʽ 

ʚʢʘʟʫʻ ʪʘʢʦʞ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʦʧʫʣʷʮʽʡʥʠʭ ʤʽʛʨʘʮʽʡ ʥʘʩʝʣʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʥʘʤʽʯʥʦʾ ʟʤʽʥʠ ʛʝʥʝʪʠʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʥʘʩʝʣʝʥʥʷ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ.  

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʥʘ ʨʽʚʥʽ ʛʝʥʦʤʥʦʾ ɼʅʂ, ʢʦʣʠ ʤʠ ʤʦʞʝʤʦ 

ʚʠʟʥʘʯʘʪʠ ʩʘʤʝ ʛʝʥʦʪʠʧ ʽʥʜʠʚʽʜʫ, ʪʘʢʦʞ ʚʥʦʩʠʪʴ ʧʝʚʥʽ ʢʦʨʝʢʪʠʚʠ ʫ 

ʥʘʧʨʷʤʦʢ ʧʦʧʫʣʷʮʽʡʥʠʭ  ʜʦʩʣʽʜʞʝʥʴ. 

 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʘʣʝʣʝʡ HLA ʚ ʨʽʟʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ  ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʷʚʥʽʩʪʴ ʽ ʨʦʟʰʠʨʠʣʠ ʫʷʚʫ ʧʨʦ ʤʝʭʘʥʽʟʤ 

ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʨʘʩʦʚʠʭ ʽ ʤʽʞʝʪʥʽʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʦʩʢʽʣʴʢʠ ʥʦʚʽ ʤʝʪʦʜʠ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʙʽʣʴʰ 2000 ʘʣʝʣʴʥʠʭ  ʚʘʨʽʘʥʪʽʚ ʛʝʥʽʚ, ʪʦʽ ʷʢ 

ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʦʪʠʧʽʚ ʧʨʦʜʫʢʪʽʚ ʛʝʥʽʚ HLA ð ʘʥʪʠʛʝʥʽʚ, ʜʦʟʚʦʣʷʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʙʣʠʟʴʢʦ 200 ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ. ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʛʝʥʦʪʠʧʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʥʘʙʣʠʟʠʪʠʩʴ ʜʦ ʨʦʟʫʤʽʥʥʷ ʛʝʥʝʪʠʯʥʦ 

ʦʙʫʤʦʚʣʝʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʘʙʦ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʝʥʜʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʫ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʪʘʢʦʞ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʰʠʨʝʥʥʷ ʜʝʷʢʠʭ 

ʭʚʦʨʦʙ ʥʘ ʨʽʚʥʽ ʧʦʧʫʣʷʮʽʾ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʜʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʨʦʩʽʡʩʴʢʠʤʠ ʚʯʝʥʠʤʠ (ʍʘʠʪʦʚ,2001,...) ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʰʠʨʝʥʦʩʪʽ ʘʣʝʣʴ 

ʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʫ HLA DRB 1*04 ʚ 7 ʧʦʧʫʣʷʮʽʡʥʠʭ  ʛʨʫʧʘʭ ʈʦʩʽʾ. ɺʳʙʽʨ ʜʣʷ 

ʘʥʘʣʽʟʫ ʚʘʨʠʘʥʪʽʚ ʩʘʤʝ ʮʴʦʛʦ ʛʝʥʫ ʦʙʫʤʦʚʣʝʥʦ ʚʩʪʘʥʦʚʣʝʥʠʤ ʬʘʢʪʦʤ 

ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʦʢʨʝʤʠʭ ʘʣʝʣʝʡ (HLA DRB 1*0401, HLA DRB1*0404 ʠ 

HLA DRB1*0405) ʟ ʘʫʪʦʽʤʫʥʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ - ʥ̔ʩʫʣʽʥʟʘʣʝʞʥʠʤ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ (ɯɿʎɼ). ɺ ʪʦʡ ʞʝ ʯʘʩ ʟ HLA DRB 1*0403 ʘʩʦʮʽʡʦʚʘʥʘ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʧʦʧʫʣʷʮʽʾ ʨʦʩʽʷʥ, ʧʦʤʦʨʽʚ, 
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ʩʘʘʤʽʚ, ʪʘʪʘʨ, ʤʘʨʽ, ʪʫʚʽʥʮʽʚ, ʥʝʥʮʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʩʽʭ ʧʦʧʫʣʷʮʽ̫ ʭ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʥʝʥʮʚ̔, ʧʨʠʩʫʪʥʷ ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ ʘʣʝʣʷ HLA DRB 1*0401 (3,80; 

16,21;9,14; 5,61; 12,65; 12,13; ʚʽʜʧʦʚʽʜʥʦ), ʘʣʝ ʧʦʧʫʣʷʮʽ̫ ʭ ʩʘʘʤʠ, ʪʫʚʥ̔ʮ̔, 

ʥʝʥʮ,̔ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ  ʧʦʧʫʣʷʮʡ̔ ʧʨʠʩʫʪʥʷ ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ ʘʣʝʣʷ-

ʧʨʦʪʝʢʪʦʨʘ (8,38, 5,35 ʠ 7,16 ʚʽʜʧʦʚʽʜʥʦ). ʉʘʤʝ ʚ ʮʠʭ ʧʦʧʫʣʷʮʽʷʭ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʩʫʪʥʷ ʟʘʭʚʦʨʶʚʘʥʥʦʩʪʴ ɯɿʎɼ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʝʢʪʠʚʥʠʡ ʝʬʝʢʪ ʻ 

ʧʨʝʚʘʣʶʶʯʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʬʝʢʪʫ ʩʭʠʣʴʥʦʩʪʽ. ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ 

ʚʽʜʥʦʩʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ HLA ʘʣʝʣʝʡ ʽ ʽʟʦʣʴʦʚʘʥʠʭ ʘʥʪʠʛʝʥʥʠʭ 

ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʥʘ ʨʽʚʥʽ ʘʥʪʘʛʦʥʽʟʤʫ (ʢʦʥʢʫʨʝʥʪʥʦʾ ʚʟʘʻʤʦʜʽʾ) ʽ ʩʠʥʝʨʛʽʟʤʫ 

(ʧʽʜʩʠʣʶʶʯʦʾ ʜʽʾ) ʦʪʨʠʤʘʥʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʦʚʘʥʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ (ʤʠ). 

˿ͨ ͔͎͍ͦͫͭͪ͊ͫ͜Ύ ͔͔ͨͪͪͦͨͦ͒͘͜͡ ͤ͊͘;͔ͤΈ ͔ͦ͟ͺ͜ͼ͙Ίͤͭ͊ ͊ͫͦͼ͊͜ͼ͜͝ RR ͍ 

͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͫͨͦͯ͡;͔ͤΈ ͙͎͔͍͊ͤͭͤ͜Φ  

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʩʠʥʝʨʛʽʯʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ HLA-A1,28; HLA-A10,28; HLA-A1,10; HLA-B8,w16; 

HLA-A10,B13; HLA-A10,B38, HLA-DR3,4, ʢʦʣʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪ ʘʩʦʮʽʘʮʽʾ RR; - ʘʥʪʘʛʦʥʠʩʪʠʯʥʽ ï ʜʣʷ ʩʧʦʣʫʯʝʥʴ ʘʥʪʠʛʝʥʽʚ HLA-

A10,B16; HLA-A1,B16; HLA-A1,B16; HLA-B16,21; HLA-B13,DQ1; HLA-

B16,DR3, ʢʦʣʠ, ʘʙʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ, ʘʙʦ 

ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʤʫ RR ʛʫʙʠʪʴʩʷ ʩʪʫʧʽʥʴ ʚʽʨʦʛʽʜʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʚ 

ʩʠʥʝʨʛʠʯʥʽ ʽ ʘʥʪʦʛʦʥʠʩʪʠʯʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʦʞʫʪʴ ʚʩʪʫʧʘʪʠ ʘʥʪʠʛʝʥʠ, ʷʢʽ 

ʽʟʦʣʴʦʚʘʥʦ ʚʽʨʦʛʽʜʥʦ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʽʜʚʠʱʝʥʦʶ ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʶ ʦʨʛʘʥʽʟʤʫ. 

ʎʽ ʜʘʥʽ ʤʘʶʪʴ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʦʮʽʥʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʽ ʧʦʧʫʣʷʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʧʨʠʯʠʥʥʦ ʧʦʚô̫ ʟʘʥʠʭ ʟ 

ʚʧʣʠʚʦʤ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʘʜʽʘʮʽʡʥʦʛʦ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʾ ʎʝʥʪʨʘʣʴʥʦ-

ʋʢʨʘʾʥʩʴʢʦʾ ʛʝʥʦʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʤʘʨʢʝʨʽʚ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʫ 33% ʥʘʩʝʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʮʠʭ ʽʥʜʠʚʽʜʽʚ ʜʦ 
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ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʛʨʫʧʠ ʨʠʟʠʢʫ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʨʘʜʽʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʚ ʫʤʦʚʘʭ 

ʦʧʨʦʤʽʥʝʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʚ ʮʽʣʦʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʧʦʣʽʤʦʨʬʽʟʤ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʢʨʦʚʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʢʦʞʥʦʾ 

ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ ʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʙʽʦʣʦʛʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ ʚ ʮʽʣʦʤʫ, ʦʩʢʽʣʴʢʠ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ ʣʶʜʠʥʠ ʷʢ ʚʠʜʫ. 

 

ʈʆɿɺôʗɿɸʅʅʗ ɿɸɼɸʏ 

ɿʘʜʘʯʘ ˉ 1 

 

ʇʦʧʫʣʷʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 80% ʦʩʦʙʠʥ ʟ ʛʝʥʦʪʠʧʦʤ ɸɸ ʽ 20% ʟ 

ʛʝʥʦʪʠʧʦʤ ʘʘ. ɺʠʟʥʘʯʪʝ ʫ ʜʦʣʷʭ ʦʜʠʥʠʮʽ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ɸɸ, ɸʘ ʽ ʘʘ ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʫ ʧʦʧʫʣʷʮʽʾ. 

 ʈʦʟʚôʷʟʦʢ. ʏʘʩʪʦʪʘ (ʨ) ʘʣʝʣʷ ɸ=0,8, ʘ ʯʘʩʪʦʪʘ (q) ʘʣʝʣʷ ʘ=0,2. ʋ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʢʦʥʫ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ ʫ ʧʦʧʫʣʷʮʽʾ ʚʩʪʘʥʦʚʠʪʴʩʷ ʥʘʩʪʫʧʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʝʥʦʪʠʧʽʚ: 

0,64ɸɸ+0,32ɸʘ+0,04ʘʘ. 

ʆʪʞʝ, ʯʘʩʪʦʪʘ (ʨ
2
) ʛʝʥʦʪʠʧʫ ɸɸ=0,64, ʘʙʦ 64 %, ʯʘʩʪʦʪʘ (2ʨq) ʛʝʥʦʪʠʧʫ 

ɸʘ=0,32, ʘʙʦ 32%, ʯʘʩʪʦʪʘ (q
2
) ʛʝʥʦʪʠʧʫ ʘʘ=0,04, ʘʙʦ 4%. 

 

ɿʘʜʘʯʘ ˉ 2 

 

ʋ ʧʦʧʫʣʷʮʽʾ 16% ʦʩʦʙʠʥ ʤʘʶʪʴ ʛʨʫʧʫ ʢʨʦʚʽ N. ʇʝʨʝʜʙʘʯʘʶʯʠ 

ʧʘʥʤʽʢʩʽʶ, ʚʠʟʥʘʯʪʝ: ʷʢʠʡ ʧʨʦʮʝʥʪ ʦʩʦʙʠʥ, ʱʦ ʤʘʶʪʴ ʛʨʫʧʠ ʢʨʦʚʽ ʄ ʽ ʄN 

ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ. 

ʈʦʟʚôʷʟʦʢ. ʏʘʩʪʦʪʘ ʣʶʜʝʡ  ʟ ʛʨʫʧʘʤʠ ʢʨʦʚʽ N ʻ ʯʘʩʪʦʪʦʶ ʛʦʤʦʟʠʛʦʪ 

NN=ʨ
2
=0,16 (16%). ɿʚʽʜʢʠ ʨ, ʪʦʙʪʦ ʯʘʩʪʦʪʘ ʛʝʥʘ N ʚ ʧʦʧʫʣʷʮʽʾ, ʜʦʨʽʚʥʶʻ 



430 

 

ʨ
2
=0,4. ʊʦʜʽ ʯʘʩʪʦʪʘ ʛʝʥʘ ʄ ʚ ʧʦʧʫʣʷʮʽʾ ʜʦʨʽʚʥʶʻ 1-0,4=0,6. ɿʚʽʜʩʠ ʯʘʩʪʦʪʘ 

ʛʝʥʦʪʠʧʫ ʄN ʟʘ ʬʦʨʤʫʣʦʶ ʍʘʨʜʽɺʘʡʥʙʝʨʛʘ ʜʦʨʽʚʥʶʻ 2 ʨq=2Ĭ0,4Ĭ0,6=0,48, 

ʯʘʩʪʦʪʘ ʛʝʥʦʪʠʧʫ ʄʄ ï 0,36 (q
2
). 

 

ɼʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʢʫ 

ɿʘʜʘʯʘ ˉ 1 

 

ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʄN ʛʨʫʧ ʢʨʦʚʽ ʫ ʧʦʧʫʣʷʮʽʾ ʢʦʨʽʥʥʦʛʦ ʥʘʩʝʣʝʥʥʷ 

ɸʚʩʪʨʘʣʽʾ ʟ 2800 ʜʦʩʣʽʜʞʝʥʠʭ 82 ʣʶʜʠʥʠ ʤʘʣʠ ʘʥʪʠʛʝʥ ʄ ʽ 840 ʯʦʣʦʚʽʢ ï 

ʦʙʠʜʚʘ ʘʥʪʠʛʝʥʠ ʄ ʽ N. ʈʦʟʨʘʭʫʡʪʝ ʯʘʩʪʦʪʫ ʮʠʭ ʛʝʥʦʪʠʧʽʚ ʫ ʧʦʧʫʣʷʮʽʾ, 

ʚʠʨʘʞʘʶʯʠ ʾʾ ʽ ʫ ʜʦʣʷʭ ʦʜʠʥʠʮʽ. 

 

ɿʘʜʘʯʘ ˉ 2 

 

ɿ 27 312 ʜʽʪʝʡ, ʷʢʽ ʥʘʨʦʜʠʣʠʩʷ ʫ ʤʽʩʪʽ ʈ, ʫ 32 ʜʠʪʠʥʠ ʚʠʷʚʣʝʥʠʡ 

ʧʘʪʦʣʦʛʽʯʥʘ ʨʝʮʝʩʠʚʥʘ ʦʟʥʘʢʘ r (ʛʝʥʪʠʧ rr). ɺʠʟʥʘʯʪʝ ʯʘʩʪʦʪʫ ʛʝʥʦʪʠʧʫ rr 

ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʚʠʨʘʞʘʶʯʠ ʾʾ ʜʝʩʷʪʢʦʚʦʶ ʜʨʽʙôʶ, ʽ ʚʩʪʘʥʦʚʽʪʴ, ʥʘ ʷʢʝ 

ʯʠʩʣʦ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʧʨʠʧʘʜʘʻ ʦʜʥʘ ʜʠʪʠʥʘ ʟ ʪʘʢʠʤ ʛʝʥʦʪʠʧʦʤ. 

 

ɿʘʜʘʯʘ ˉ 3 

 

ʋ ʧʦʧʫʣʷʮʽʾ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 1 ʥʘ 400 ʯʦʣʦʚʽʢ. 

ɺʠʟʥʘʯʪʝ ʯʠʩʣʦ ʥʦʩʽʾʚ ʤʫʪʘʥʪʥʦʛʦ ʘʣʝʣʷ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

 

8. ʑʦ ʦʟʥʘʯʘʻ ʪʝʨʤʽʥ ñʧʦʧʫʣʷʮʽʡʥʘ ʛʝʥʝʪʠʢʘò? 

9. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʘʤ ñʧʦʧʫʣʷʮʽʷò ʽ ñʚʠʜò. 

10. ʑʦ ʥʘʟʠʚʘʶʪʴ ñʛʝʥʦʬʦʥʜʦʤ ʧʦʧʫʣʷʮʽʾò? 
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11. ʉʬʦʨʤʫʣʶʡʪʝ ʟʘʢʦʥ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ. 

12. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʧʨʠʨʦʜʥʠʡ ʜʦʙʽʨ ʪʘ ʡʦʛʦ ʬʦʨʤʠ. 

13. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʘʤ ñʧʘʥʤʽʢʩʽʷò, ñʽʥʙʨʠʜʠʥʛò, ñʘʫʪʙʨʠʜʠʥʛò ʽ 

ñʜʨʝʡʬ ʛʝʥʽʚò. 

14. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʘʣʝʣʝʡ 

HLA ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ. 

15. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ. 

16. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ñʧʦʪʽʢ ʛʝʥʽʚò ʚʽʜ ñʜʨʝʡʬʫ ʛʝʥʽʚò? 

17.  ʗʢʘ ʨʦʣʴ ʽʟʦʣʷʮʽʾ ʚ ʧʦʧʫʣʷʮʽʾ? 
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ʈʆɿɼɯʃ ʍɯɯ 

 

ʄʘʪʝʤʘʪʠʯʥʽ ʦʩʥʦʚʠ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

 
ʂʣʽʥʽʯʥʘ ʽʤʫʥʦʛʝʥʝʪʠʢʘ ʷʢ ʜʠʩʮʠʧʣʽʥʘ ʥʝ ʤʦʞʝ ʧʦʚʥʦʮʽʥʥʦ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ  ʙʝʟ  ʽʥʩʪʨʫʤʝʥʪʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʙʠ ʜʘʚ 

ʟʤʦʛʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽ ʦʮʽʥʠʪʠ ʚʥʝʩʦʢ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʚ 

ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʥʢʨʝʪʥʦʾ ʧʦʧʫʣʷʮʽʾ, ʦʮʽʥʢʠ  

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʦʛʝʥʥʠʭ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ ʽ  ʚʠʟʥʘʯʠʪʠ ʘʩʦʮʽʘʪʠʚʥʠʡ 

ʟʚôʷʟʦʢ  HLA  ʟ  ʧʝʚʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ.   

ɿ ʧʦʟʠʮʽʡ ʫʩʧʘʜʢʫʚʘʥʥʷ ʘʣʝʣʝʡ  ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʣʶʜʩʴʢʘ 

ʧʦʧʫʣʷʮʽʷ ʚʚʘʞʘʻʪʴʩʷ ʧʘʥʤʽʢʪʠʯʥʦʶ ʽ ʻ ʧʽʜʣʝʛʣʦʶ ʟʘʢʦʥʫ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ, 

ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʦʨʤʫʣʦʶ ʫʩʧʘʜʢʫʚʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤʠ ʟ ʜʚʦʤʘ ʦʟʥʘʢʘʤʠ: 

 

P
2 
+ 2pq + q

2 
= 1. 

ɼʘʥʘ ʬʦʨʤʫʣʘ ʚʽʜʦʙʨʘʞʘʻ ʢʽʣʴʢʽʩʪʴ ʛʦʤʦ-  ʽ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ 

ʛʝʥʦʤ ʽʥʜʠʚʽʜʽʚ ʫ ʚʠʙʽʨʮʽ. 

ʏʘʩʪʦʪʘ ʘʥʪʠʛʝʥʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʽʥʜʠʚʽʜʽʚ, ʷʢʽ ʥʝʩʫʪʴ ʘʥʪʠʛʝʥ ʚʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ, ʘ 

ʯʘʩʪʦʪʘ ʛʝʥʫ  ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʱʝʥʘʚʝʜʝʥʦʶ ʬʦʨʤʫʣʦʶ ʧʽʩʣʷ ʾʾ 

ʨʝʬʦʨʤʫʚʘʥʥʷ: 

p
2 

x
 
+ 2px  (1+ px ) + (1 -  px)

2
= 1; 

ɸʣʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

p
2 

x
 
+ 2px  (1- px ) = ɸx , 

  

1 - px  = ɸʭ-1
  
ʽ  px = 1 - ɸʭ-1  , 

 

ʜʝ  px  ̒  ʯʘʩʪʦʪʦʶ ʛʝʥʘ, ʘ  ɸx  - ʘʥʪʠʛʝʥʫ. 

ʆʙʯʠʩʣʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ ʯʘʩʪʦʪʘ ʛʝʥʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʘ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʤʦʛʦ ʫ ʚʠʙʽʨʮʽ ʨʦʟʧʦʜʽʣʝʥʥʷ ʛʦʤʦ- ʽ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ 
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ʽʥʜʠʚʽʜʽʚ ʟ ʪʝʦʨʝʪʠʯʥʦ ʦʙʯʠʩʣʝʥʠʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʬʦʨʤʫʣʦʶ ʨʽʚʥʦʚʘʛʠ  

ʍʘʨʜʽ - ɺʘʡʥʙʝʨʛʘ. ʌʦʨʤʫʣʠ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ  ʪʝʦʨʝʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʽ  ʩʘʤʘ ʩʭʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʚʠʙʽʨʮʽ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ.  

 

ʊʘʙʣʠʮʷ 12.1 - ʉʭʝʤʘ ʧʝʨʝʚʽʨʢʠ ʯʘʩʪʦʪʠ ʛʝʥʘ 

ʇʦʟʥʘʯʝʥʥʷ ʬʝʥʦʪʠʧʫ            ɻʝʥʦʪʠʧ   ʊʝʦʨʝʪʠʯʥʦ   ʦʯʽʢʫʚʘʥʝ                      

P PP, PB N (p
2  

+ 2PB)   

Q QQ, QB                         N (Q
2
+  2QB) 

PQ PQ N 2PQ 

B(blank) * BB N B
2
 

 

 

ʇʨʠʤʽʪʢʘ:   N- ʯʠʩʣʦ ʽʥʜʠʚʽʜʽʚ ʫ ʚʠʙʦʨʮʽ; ɺ ï ʧʫʩʪʠʡ ʘʣʝʣʴ, ʷʢʠʡ ʤʦʞʝ 

ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʩʝʨʦʪʠʧʫʚʘʥʥʽ ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʦʩʪʽ ʪʝʩʪ-ʧʘʥʝʣʽ ʟʘ 

ʩʧʝʮʠʬʽʯʥʦʩʪʷʤʠ. ʇʨʠ ʛʝʥʦʪʠʧʫʚʘʥʥʽ  ʜʘʥʘ ʧʨʦʙʣʝʤʘ ʥʝ ʚʠʥʠʢʘʻ. 
  

 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʛʘʤʝʪʥʘ ʘʩʦʮʽʘʮʽʷ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʨʽʟʥʠʮʶ ʚ ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʦʾ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʜʚʦʤʘ ʘʥʪʠʛʝʥʘʤʠ 

ʨʽʟʥʠʭ ʣʦʢʫʩʽʚ  ʽ ʽʩʪʠʥʦʶ ʘʩʦʮʽʘʮʽʻʶ, ʚʠʟʥʘʯʝʥʦʾ ʚ ʧʦʧʫʣʷʮʽʾ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʚʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʨʦʟʩʫʜʘʭ: ʷʢʱʦ ʙʠ ʘʣʝʣʽ 

ʣʦʢʫʩʽʚ ɸ ʽ ɺ ʙʫʣʠ ʧʦʰʠʨʝʥʠʤʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʯʘʩʪʦʪʘ ʾʭ 

ʘʩʦʮʽʘʮʽʾ ʥʘ ʭʨʦʤʦʩʦʤʽ (ʛʘʧʣʦʪʠʧ) ʚʠʟʥʘʯʘʣʘʩʴ ʙʠ ʟʘ ʬʦʨʤʫʣʦʶ ʈ1  ³  ʈ2  ʜʝ ʈ1  ̔   

ʈ2   ʻ ʯʘʩʪʦʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʽʚ. ɸʣʝ ʚ ʧʦʧʫʣʷʮʽʾ ʩʧʦʣʫʯʝʥʥʷ ʦʢʨʝʤʠʭ 

ʘʣʝʣʝʡ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʘʩʪʽʰʝ, ʘʙʦ, ʥʘʚʧʘʢʠ,  ʻ ʤʝʥʰ ʧʦʰʠʨʝʥʠʤʠ ʥʽʞ ʮʝ 

ʦʙʯʠʩʣʝʥʦ ʟʘ ʪʝʦʨʝʪʠʯʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʪʦʙʪʦ ʜʘʥʽ ʛʝʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ 

ʥʝʨʽʚʥʦʚʘʞʥʦʛʦ ʟʯʝʧʣʝʥʥʷ ( linkage disequilibrium ), ʷʢʝ ʚʠʤʽʨʶʻʪʴʩʷ 

ʚʝʣʠʯʠʥʦʶ ȹ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʚʠʱʝʥʥʷ ʘʙʦ ʜʝʬʽʮʠʪ ʛʘʧʣʦʪʠʧʫ ʚ 

ʧʦʧʫʣʷʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʤʥʦʞʝʥʥʷ ʯʘʩʪʦʪ ʜʚʦʭ ʛʝʥʽʚ. 

ɺʝʣʠʯʠʥʘ ȹ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ Ăʩʽʪʮʽò 2³2 ʟʘ ʬʦʨʤʫʣʦʶ P.Mattius (1970): 
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n

d
=D  - 

2

))((

n

dcdb ++
,   

ʜʝ n ïʯʠʩʣʦ ʦʙʩʪʝʞʝʥʠʭ ʫ ʚʠʙʽʨʮʽ; b ïʯʠʩʣʦ ʽʥʜʠʚʽʜʽʚ, ʷʢʽ ʥʝʩʫʪʴ ɸ ʽ ʥʝ ʤʘʶʪʴ 

ɺ; ʩ ïʯʠʩʣʦ ʽʥʜʠʚʽʜʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʽ ɸ ʥʽ ɺ. ʅʘʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʻ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʬʦʨʤʫʣʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʯʘʩʪʦʪʠ ʛʘʧʣʦʪʠʧʫ 

ʚ ʧʘʥʤʽʢʪʠʯʥʽʡ ʧʦʧʫʣʷʮʽʾ: 

 

                                       PAB= (Pɸ ³  PB) + ȹ ɸɺ, 

ɼʝ Pɸ ʽ PB ï ʻ ʯʘʩʪʦʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʽʚ; ȹ ɸɺ  - ʛʘʤʝʪʥʘ ʘʩʦʮʽʘʮʽʷ ʤʽʞ 

ʛʝʥʘʤʠ ɸ ʽ ɺ. 

ʆʙʯʠʩʣʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ HLA  ʽ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. 

ɿ  ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʢʫ HLA ʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʽʡ 

ʽʤʫʥʦʛʝʥʝʪʠʮʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʷʢʽ ʚʨʘʭʦʚʫʚʘʣʠ ʧʝʚʥʽ ʧʨʘʚʠʣʘ ʧʦʧʫʣʷʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʎʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʽʜʭʦʜʠ ʚʠʷʚʣʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʝʥʥʷ ʽ ʤʘʶʪʴ ʟʘ ʤʝʪʫ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʤʝʪʦʜʘʤʠ ʢʣʘʩʠʯʥʦʾ ʽʤʫʥʦʛʝʥʝʪʠʢʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʠʨʽʰʫʶʪʴ ʜʚʘ ʟʘʚʜʘʥʥʷ: 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʯʘʩʪʦʪʦʶ ʥʦʩʽʾʚ ʢʦʥʢʨʝʪʥʦʛʦ ʘʥʪʠʛʝʥʫ ʘʙʦ 

ʢʦʤʧʣʝʢʩʫ (ʩʫʢʫʧʥʦʩʪʽ ʘʥʪʠʛʝʥʽʚ) ʫ ʭʚʦʨʠʭ ʽ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʘ ʪʘʢʦʞ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʽʩʪʽ ʮʽʻʾ ʨʽʟʥʠʮʽ. 

- ɺʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʘʥʪʠʛʝʥʦʤ ʘʙʦ ʢʦʤʧʣʝʢʩʦʤ ʘʥʪʠʛʝʥʽʚ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

- ʈʽʟʥʠʮʷ ʯʘʩʪʦʪ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʨʝʘʣʴʥʠʤʠ ʚʠʙʽʨʢʘʤʠ ʜʘʥʠʭ ʽ 

ʟʥʘʯʠʤʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʯʘʩʪʦʪ ʚʠʤʘʛʘʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʠʡ ʢʨʠʪʝʨʽʡ  (ɢ-ʢʚʘʜʨʘʪ). 
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           ɢ
2
= 

))()()((

)( 2

dcdbcaba

bcadN

++++

-
;         N=a+b+c+d. 

 

 

ʅʘʧʨʠʢʣʘʜ: ʋ ʚʠʙʦʨʮʽ 44 ʭʚʦʨʠʭ, ʘʥʪʠʛʝʥ ɺ13 ʚʠʟʥʘʯʝʥʦ ʫ 12 ʦʩʽʙ; ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʜʘʥʠʡ ʘʥʪʠʛʝʥ ʧʨʠʩʫʪʥʽʡ ʫ 3 ʟ 89 ʦʩʽʙ, 

ʪʦʜʽ ʟʛʽʜʥʦ ʬʦʨʤʫʣʽ: 

 

                  ɢ
 2
= 66,16

118894415

)]323()8612[(133
2

=
³³³

³-³³
 

ɺʠʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʽʟʥʠʮʽ ʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʩʧʦʩʪʝʨʝʛʽʛʘʻʤʦʾ 

ʘʩʦʮʽʘʮʽʾ ʧʨʦʚʦʜʷʪʴ ʟʘ ʪʘʙʣʠʮʷʤʠ ɢ
 2 
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʩʪʫʧʝʥʶ 

ʩʚʦʙʦʜʠ. 

-  ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʝ ʩʠʣʠ ʘʩʦʮʽʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ 

ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ (RR), ʙʽʦʣʦʛʽʯʥʠʡ ʩʝʥʩ ʷʢʦʛʦ ï ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʥʦʩʽʾʚ ʘʥʪʠʛʝʥʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʜʠʚʽʜʘʤʠ, ʷʢʽ ʥʝ 

ʥʝʩʫʪʴ ʜʘʥʠʡ ʘʥʪʠʛʝʥ: 

               R   =  
)1(

)1(

nk

n

ff

ffn

-

-
;          

 

 

ɼʝ  Fn   - ʬʨʘʢʮʽʷ ʥʦʩʽʾʚ ʘʥʪʠʛʝʥʫ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ;   fk  - ʬʨʘʢʮʽʷ ʥʦʩʽʾʚ 

ʘʥʪʠʛʝʥʫ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ.   

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʢʣʽʥʽʯʥʦʛʦ  ʧʨʠʢʣʘʜʫ, ʦʪʨʠʤʫʻʤʦ: 

 

                  R   = .676,10
)273,01(034,0

)034,01(273,0
=

-

-
;          

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ fk    ʽ  fk   ʤʘʶʪʴ ʙʫʪʠ   ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʜʝʩʷʪʠʥʥʠʭ 

ʜʨʦʙʽʚ ʘʙʦ ʚʽʜʩʦʪʢʽʚ. 

 

 ɺʝʣʠʯʠʥʘ RR, ʷʢʘ ʜʦʨʽʚʥʶʻ 1, ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ, 

ʪʦʙʪʦ ʧʨʦ ʦʜʥʘʢʦʚʫ ʯʘʩʪʦʪʫ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʘʥʪʠʝʥʘ ʫ ʭʚʦʨʠʭ ʽ ʟʜʦʨʦʚʠʭ 
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ʦʩʽʙ. ɺʝʣʠʯʠʥʘ R Ó 1 ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʫ ʘʩʦʮʽʘʮʽʶ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, 

R Ò 1  - ʧʨʦ ʥʝʛʘʪʠʚʥʫ, ʪʦʙʪʦ ʧʨʦ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ 

ʘʥʪʠʛʝʥʫ ʚ ʜʦʩʣʽʜʞʝʥʽʡ ʧʦʧʫʣʷʮʽʾ. 

ɻʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ  ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʪʽ ʘʥʪʠʛʝʥʠ (ʘʙʦ 

ʩʫʢʫʧʥʽʩʪʴ ʘʥʪʠʛʝʥʽʚ),  HLA-ʢʦʤʧʣʝʢʩʫ, ʷʢʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʘʩʦʮʽʡʦʚʘʥʽ 

ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ɺʽʜʧʦʚʽʜʥʦ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʽ ʧʨʦ ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ  

ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʚʘʞʘʶʪʴ, ʱʦ  

ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ  ʤʘʶʪʴ  ʧʨʦʪʝʢʪʦʨʥʽ ʬʫʥʢʮʽʾ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʝʣʠʯʠʥʘ RR ʥʝ ʻ ʘʙʩʦʣʶʪʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʩʦʮʽʘʮʽʾ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʣʘ ʦʙʩʪʝʞʝʥʠʭ 

ʦʩʽʙ. ʊʘʢ, ʧʨʠ ʚʝʣʠʢʠʭ ʚʠʙʽʨʢʘʭ, ʜʦʩʪʦʚʽʨʥʦʶ ʤʦʞʝ ʙʫʪʠ ʘʩʦʮʽʘʮʽʷ, ʯʠʩʣʦʚʝ 

ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʣʠʰʝ ʪʨʦʭʠ ʙʽʣʴʰʝ 1, ʪʦʜʽ ʷʢ ʧʨʠ ʤʘʣʠʭ ʚʠʙʦʨʢʘʭ  ʢʦʝʬʽʮʽʻʥʪ R 

Ó 2  ʥʝ ʟʘʚʞʜʠ ʻ ʜʦʩʪʦʚʽʨʥʠʤ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚ ʢʣʽʥʽʯʥʽʡ 

ʽʤʫʥʦʛʝʥʝʪʠʮʽ ʚʠʟʥʘʯʠʣʦ ʱʝ ʦʜʠʥ ʰʣʷʭ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ ʘʩʦʮʽʘʮʽʾ HLA 

ʛʝʥʝʪʠʯʥʠʭ ʘʣʝʣʝʡ ʚʚʝʜʝʥʥʷʤ ʝʪʽʦʣʦʛʽʯʥʦʾ (EF) ʽ ʧʨʝʚʝʥʪʠʚʥʦʾ (PF) ʬʨʘʢʮʽʡ. 

ʊʘʢ, ʚʝʣʠʯʠʥʘ EF, ʚʠʨʘʞʝʥʘ ʚ ʜʦʣʷʭ ʦʜʠʥʠʮʽ, ʚʢʘʟʫʻ ʥʘ ʯʠʩʣʦ ʭʚʦʨʠʭ, 

ʧʘʪʦʣʦʛʽʷ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʘ ʥʦʩʽʡʩʪʚʦʤ ʧʝʚʥʦʛʦ HLA ʛʝʥʘ, ʘʙʦ ʩʝʛʨʝʛʫʶʯʦʛʦ ʟ 

ʥʠʤ ʛʝʥʘ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʜʘʻ ʙʽʣʴʰ ʦʙô̒ ʢʪʠʚʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚʽʜʥʦʩʥʦ ʩʠʣʠ ʘʩʦʮʽʘʮʽʾ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʘʩʦʮʽʡʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʘʥʪʠʛʝʥʽʚ ʽ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʩʘʤʝ ʷʢʘ ʘʩʦʮʽʘʮʽʷ ʻ 

ʧʝʨʚʠʥʥʦʶ, ʘ ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʥʝʨʽʚʥʦʚʘʞʥʠʤ ʟʯʝʧʣʝʥʥʷʤ ʛʝʥʽʚ. 

ɺʘʞʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʘʤ ʢʦʝʬʽʮʽʻʥʪ RR ʤʘʻ ʟʥʘʯʥʠʡ ʜʽʘʧʘʟʦʥ 

ʟʥʘʯʝʥʴ ï ʚʽʜ ʦʜʠʥʠʮʽ ʜʦ ʙʝʟʤʝʞʥʦʩʪʽ  ʽ ʧʨʠ ʪʨʘʢʪʦʚʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʣʠʰʝ 

ʢʦʥʩʪʘʪʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʙʝʟ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ  ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 

ɺʠʱʝʥʘʚʝʜʝʥʽ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʦʙʯʠʩʣʶʚʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʻ ʜʫʞʝ ʢʨʠʪʠʯʥʠʤʠ ʜʦ ʦʙô̒ ʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ʆʙʤʝʞʝʥʽʩʪʴ ʚʠʙʽʨʦʢ ʮʠʭ ʜʘʥʠʭ ʻ ʦʙô̒ ʢʪʠʚʥʦʶ 



438 

 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʝʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʤʫ ʧʦʰʫʢ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʚ 

HLA ʢʦʤʧʣʝʢʩʽ, ʷʢ ʧʨʘʚʠʣʦ,  ʦʙʤʝʞʝʥʠʡ ʦʜʥʠʤ ʘʥʪʠʛʝʥʦʤ ʘʙʦ ʩʧʦʣʫʯʝʥʥʷʤ 

ʜʚʦʭ ʘʥʪʠʛʝʥʽʚ (ʛʘʧʣʦʪʠʧʦʤ), ʦʩʢʽʣʴʢʠ ʚ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʙʽʨʢʘʭ ʧʝʚʥʽ 

ʩʧʦʣʫʯʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ ʘʙʦ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʦʚʩʽʤ, 

ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʮʠʭ 

ʩʧʦʣʫʯʝʥʴ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʦʜʠʥʦʢʠʭ ʘʙʦ ʧʘʨʥʠʭ ʤʘʨʢʝʨʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʤʝʪʦʜʠʯʥʽ ʩʢʣʘʜʥʦʩʪʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʷ ʩʫʢʫʧʥʦʛʦ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʦʜʥʦʛʦ ʽʥʜʠʚʽʜʫ ʪʽʣʴʢʠ ʟʘ 

ʣʦʢʫʩʘʤʠ ɸ ʽ ɺ ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʴ 4  ʧʦʦʜʠʥʦʢʠʭ ʘʙʦ 4 ʧʘʨʥʠʭ (ʬʝʥʦʪʠʧ, 

ʛʘʧʣʦʪʠʧ) ʤʘʨʢʝʨʘ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʘʙʦ ʧʨʦ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʟ ʥʠʭ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ 

ʷʢ ʧʽʜʩʠʣʶʶʯʫ ʪʘʢ ʽ ʧʦʩʣʘʙʣʶʶʯʫ ʨʦʣʴ. ʊʦʤʫ  ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʩʪʦʾ ʩʫʤʠ 

ʤʘʨʢʝʨʽʚ  ʻ ʥʝʢʦʨʝʢʪʥʠʤ, ʦʩʢʽʣʴʢʠ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ 

(RR) ʨʦʟʨʘʭʦʚʘʥʽ ʧʨʠ ʨʽʟʥʠʭ ʯʘʩʪʦʪʘʭ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʦʙʨʦʙʢʠ ʨʝʘʣʴʥʠʭ ʚʠʙʦʨʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚô̫ ʟʢʽʚ HLA-ʩʠʩʪʝʤʠ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʚʠʤʘʛʘʶʪʴ ʥʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ 

ʦʙô̒ ʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʪʠ 

ʛʝʥʝʪʠʯʥʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʘʥʪʠʛʝʥʥʠʤ ʩʢʣʘʜʦʤ ʚʩʽʭ 

ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʘʣʝʣʷʤʠ ɻʂɻʉ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʽ ʤʽʞ 

ʩʠʩʪʝʤʘʤʠ. 

ʄʦʚʘ ʡʜʝ ʧʨʦ ʚʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʧʦʥʷʪʪʷ ï ʩʫʤʘʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʠʟʠʢʫ (RRs) ʟʘʤʽʩʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʢʨʠʪʝʨʽʶ ï ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ RR.  

  ʅʦʚʠʡ  ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʝʪʦʜ ʧʦʚʠʥʝʥ ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ 

ʩʪʫʧʝʥʶ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʨʠʟʠʢʫ(RRs), ʱʦ ʧʦʪʨʝʙʫʻ ʥʦʨʤʫʚʘʥʥʷ ʯʠʩʝʣʴʥʠʭ 

ʟʥʘʯʝʥʴ. ɺ ʷʢʦʩʪʽ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
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ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʷʢʽ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʝʦʨʝʤʽ ɹʘʡʻʩʘ ʽ ʚʞʝ ʟʥʘʡʰʣʠ ʩʚʦʻ ʤʽʩʮʝ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʩʢʣʘʜʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʚ ʤʝʜʠʮʠʥʽ. 

ɺ ʪʝʨʤʽʥʘʭ ʪʝʦʨʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:    HLA- ʢʦʤʧʣʝʢʩ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʥʘʙʦʨʽʚ ʘʥʪʠʛʝʥʽʚ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʶʜʠʥʠ. ɸʧʨʽʦʨʥʦ ʚʠʟʥʘʯʝʥʽ ʛʨʫʧʠ ʦʩʽʙ, 

ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʩʚʽʡ ʛʝʥʝʪʠʯʥʠʡ ʥʘʙʽʨ , ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʜʚʦʭ ʢʣʘʩʽʚ : 

ʭʚʦʨʽ  ʽ ʟʜʦʨʦʚʽ.  ɺ ʪʝʨʤʽʥʘʭ ʪʝʦʨʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʣʶʻʪʴʩʷ ʷʢ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʥʪʝʟʘ ʚʠʨʽʰʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ (ʤʦʜʝʣʽ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ 

ʜʦʟʚʦʣʠʣʦ ʙ ʟ ʥʘʡʙʽʣʴʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ (ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʤʠʣʢʦʶ) ʚʠʟʥʘʯʠʪʠ 

ʥʘʣʝʞʥʽʩʪʴ ʦʙô̒ ʢʪʘ  (ʣʶʜʠʥʠ)  ʟʘ ʩʚʦʾʤ ʛʝʥʝʪʠʯʥʠʤ ʥʘʙʦʨʦʤ ʜʦ ʢʣʘʩʫ                     

ʭʚʦʨʠʭ ʘʙʦ ʟʜʦʨʦʚʠʭ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢ ʜʣʷ ʦʢʨʝʤʦʛʦ ʽʥʜʠʚʽʜʫ, ʪʘʢ ʽ ʜʣʷ ʧʦʧʫʣʷʮʽʾ 

ʚʮʽʣʦʤʫ. 

ɿ ʮʠʭ ʧʦʟʠʮʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʥʦʛʦʨʷʜʥʽ ʚʽʨʦʛʽʥʽʩʥʽ 

ʘʣʛʦʨʠʪʤʠ ʤʝʪʦʜʘ ʛʨʫʧʦʚʦʛʦ ʦʙʣʽʢʫ ʘʨʛʫʤʝʥʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ɸ.ɻ.ɯʚʘʭʥʝʥʢʦ 

(1992). ʇʝʨʝʚʘʛʦʶ ʮʠʭ ʘʣʛʦʨʠʪʤʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʦʙʤʝʞʝʥʠʭ ʟʘ ʦʙô̒ ʤʦʤ ʚʠʙʽʨʦʢ , ʘ ʪʘʢʦʞ ʦʙô̒ ʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʟʫ 

ʚʠʨʽʰʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ɽɺʄ. ɺ 

ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʥʝ ʥʘʚʦʜʠʤʦ ʬʦʨʤʫʣ ʟʘ ʷʢʠʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ 

Ăʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽò ʘʧʦʩʪʝʨʽʦʨʥʠʭ ʚʽʨʦʛʽʜʥʦʩʪʝʡ, ʦʩʢʽʣʴʢʠ 

ʧʨʦʚʦʜʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤ. ɸʣʝ ʥʘʩʴʦʛʦʜʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ  ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚô̫ ʟʢʫ ʘʥʪʠʛʝʥʽʚ ʽ ʛʝʥʽʚ ɻʂɻʉ ʥʘ ʦʩʥʦʚʽ 

ʙʘʛʘʪʦʨʷʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʄɻʋɸ ʚʞʝ ʻ ʜʦʩʪʫʧʥʠʤʠ.  ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʽʜʭʦʜʫ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ  ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʚʥʽ 

ʧʝʨʝʚʘʛʠ ʥʦʚʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ: 



440 

 

ɼʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚô̫ ʟʢʠ ʘʥʪʠʛʝʥʽʚ 

ʩʠʩʪʝʤʠ HLA ʽ ʽʥʰʠʭ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʟ ʨʦʟʚʠʪʢʦʤ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʄʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʥʝʚʝʣʠʢʠʭ ʚʠʙʽʨʦʢ ʟʘ 

ʩʫʢʫʧʥʽʩʪʶ ʦʙʨʘʥʠʭ ʘʣʦʘʥʪʠʛʝʥʥʠʭ ʩʠʩʪʝʤ ʦʜʥʦʯʘʩʥʦ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘ ʫʩʽʤ ʬʝʥʦʪʠʧʦʚʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ. ʅʦʨʤʫʚʘʥʥʷ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ 

(RRs) ʚʽʜ 0 ʜʦ 10 ʜʦʟʚʦʣʠʣʦ ʚʚʝʩʪʠ ʥʦʚʝ ʧʦʥʷʪʪʷ  - ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ 

ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʄʝʪʦʜ 

ʧʝʨʝʜʙʘʯʘʻ  ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʭʠʣʴʥʦʩʪʽ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʣʷ ʦʢʨʝʤʦʛʦ ʽʥʜʠʚʽʜʫ ʽ ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʚ ʮʽʣʦʤʫ. ʄʝʪʦʜ 

ʜʦʟʚʦʣʷʻ ʫʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʘʣʝʣʝʡ ʥʘ ʨʽʚʥʽ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ (ʩʠʥʝʨʛʽʟʤʫ ʽ ʘʥʪʘʛʦʥʽʟʤʫ), ʱʦ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʠʟʠʢʫ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʅʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʽʜʭʦʜʠ  ʥʝ ʚʠʢʣʶʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʝʥʥʷ ʘʩʦʮʽʘʮʽʡ ʛʝʥʝʪʠʯʥʠʭ ʘʣʝʣʝʡ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʘʣʝ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: 

1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʟʘʢʦʥ ʫʩʧʘʜʢʫʚʘʥʥʷ  ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ. 

2. ʗʢʽ ʘʥʪʠʛʝʥʠ ʚʚʘʞʘʶʪʴʩʷ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ  

ʟʘʭʚʦʨʶʚʘʥʥʷ.           3. ʗʢʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʤʘʻ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʛʦ 

ʨʠʟʠʢʫ RR (ʘʩʦʮʽʘʮʽʾ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ) 

4.ʑʦ ʪʘʢʝ ʥʝʛʘʪʠʚʥʘ, ʱʦ ʪʘʢʝ ʧʦʟʠʪʠʚʥʘ ʘʩʦʮʽʘʮʽʷ 

6. ʑʦ ʪʘʢʝ ʛʘʤʝʪʥʘ ʘʩʦʮʽʘʮʽʷ, 

 5. ʑʦ ʪʘʢʝ ʥʝʨʽʚʥʦʚʘʞʥʝ ʟʯʝʧʣʝʥʥʷ 

 

ʃʽʪʝʨʘʪʫʨʘ:  
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ɸʙʝʨʘʮʽʷ ʭʨʦʤʦʩʦʤʥʘ (ʘʙʦ ʭʨʦʤʦʩʦʤʥʘ ʘʥʦʤʘʣʽʷ) ï ʫʟʘʛʘʣʴʥʝʥʘ ʥʘʟʚʘ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ 

ʭʨʦʤʦʩʦʤʥʠʭ ʤʫʪʘʮʽʡ: ʜʝʣʝʮʽʡ, ʪʨʘʩʣʦʢʘʮʽʡ, ʽʥʚʝʨʩʽʡ, ʜʫʧʣʽʢʘʮʽʡ ʪʘ ʽʥʰ. ɯʥʢʦʣʠ ʮʠʤ 

ʪʝʨʤʽʥʦʤ ʪʘʢʦʞ ʧʦʟʥʘʯʘʶʪʴʩʷ ʽ ʛʝʥʦʤʥʽ ʤʫʪʘʮʽʾ (ʘʥʝʫʧʣʦʜʽʾ, ʛʘʧʣʦʽʜʽʾ, ʪʨʽʩʦʤʽʾ ʪʦʱʦ). 

ɸʛʣʶʪʠʥʽʥʠ ï ʘʥʪʠʪʽʣʘ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʣʘʩʪʠʚʽʩʶ ʩʢʣʝʶʚʘʪʠ ʢʦʨʧʫʩʢʫʣʷʨʥʽ ɸɻ (ʙʘʢʪʝʨʽʾ, 

ʝʨʠʪʨʦʮʠʪʠ ʽ ʪ.ʧ.) ʽ ʚʠʢʣʠʢʘʪʠ ʾʭʥʶ ʘʛʣʶʪʠʥʘʮʽʶ. ʅʘʣʝʞʘʪʴ ʜʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʽʚ G ʽ M. 

ɸʜôʶʚʘʥʪ ï ʨʝʯʦʚʠʥʘ, ʷʢʘ ʥʝʩʧʝʮʠʬʽʯʥʦ ʩʪʠʤʫʣʶʻ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʘʥʪʠʛʝʥ ʽ ʬʘʢʪʦʨʠ 

ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʩʢʣʘʜʫ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ɯʥʦʜʽ ʮʝ ʧʦʥʷʪʪʷ 

ʟʚʫʞʫʶʪʴ ʜʦ ʨʝʯʦʚʠʥ, ʷʢʽ ʙʫʜʫʪʴ ʘʙʦ ʚʚʝʜʝʥʽ ʪʚʘʨʠʥʽ ʚ ʩʫʤʽʰʽ ʟ ɸɻ (ʛʘʧʪʝʥʦʤ) ʘʙʦ ʧʝʨʝʜ 

ʚʚʝʜʝʥʥʷʤ ɸɻ (ʛʘʧʪʝʥʫ) ʧʽʜʩʠʣʶʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʝʡ ɸɻ (ʛʘʧʪʝʥ). 

ɸʢʪʠʚʘʮʽʷ ʣʽʤʬʦʮʠʪʽʚ - ʧʨʦʮʝʩ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʚʟʘʻʤʦʜʽʷ ʣʽʤʬʦʮʠʪʘ ʟʽ ʩʪʠʤʫʣʶʶʯʠʤ 

ʘʛʝʥʪʦʤ, ʥʘʧʨ., ɸɻ ʘʙʦ ʤʽʪʦʛʝʥʦʤ, ʽʥʜʫʢʫʻ ʧʝʨʝʭʽʜ ʣʽʤʬʦʮʠʪʘ ʟʽ ʩʪʘʜʽʾ ʩʧʦʢʦʶ ʚ ʧʦʯʘʪʢʦʚʫ 

ʩʪʘʜʽʶ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ. 

ɸʣʝʣʴ ï ʦʜʥʘ ʟ ʜʚʦʭ ʯʠ ʙʽʣʴʰʝ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʬʦʨʤ ʛʝʥʫ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʫʥʽʢʘʣʴʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʥʫʢʣʝʦʪʠʜʽʚ. 

ɸʣʝʨʛʝʥ ï ʘʥʪʠʛʝʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʽʥʽʮʽʶʻ ʨʝʘʢʮʽʶ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ 

ʥʝʛʘʡʥʦʛʦ ʪʠʧʫ. ɸʣʝʨʛʝʥʠ, ʷʢʽ ʧʨʦʥʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤ ʯʝʨʝʟ ʜʠʭʘʣʴʥʽ ʰʣʷʭʠ, ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ: 1) ʫʩʽ ʚʦʥʠ ʻ ʙʽʣʢʘʤʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʊ-ʟʘʣʝʞʥʠʭ ʘʥʪʠʛʝʥʽʚ; 2) 

ʚʠʩʦʢʘ ʨʦʟʯʠʥʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʩʧʨʠʷʻ ʰʚʠʜʢʽʡ ʜʠʬʫʟʽʾ 

ʘʣʝʨʛʝʥʽʚ ʽʟ ʚʜʠʭʘʶʯʠʭ ʯʘʩʪʦʢ; 3)ʥʠʟʴʢʘ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʟʘʙʝʟʧʝʯʫʻ ʘʣʝʨʛʝʥʘʤ ʚʽʜʥʦʩʥʦ 

ʚʽʣʴʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʩʣʠʟʦʚʫ; 4) ʥʠʟʴʢʘ ʧʨʦʚʦʢʫʶʯʘ ʜʦʟʘ ʩʧʨʠʷʻ ʚʢʣʶʯʝʥʥʶ ʫ ʚʽʜʧʦʚʽʜʴ 

ʭʝʣʧʝʨʥʠʭ CD4 ʊ-ʢʣʽʪʠʥ; ʧʨʦʜʫʢʮʽʷ ʮʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽʥʪʝʨʣʝʡʢʽʥʘ-4 ʟʘʙʝʟʧʝʯʫʻ 

ʧʝʨʝʢʣʶʯʝʥʥʷ ʩʠʥʪʝʟʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ɺ-ʢʣʽʪʠʥʘʭ ʥʘ IgE-ʝʬʝʢʪʦʨʥʫ ʤʦʣʝʢʫʣʫ ʘʣʝʨʛʽʯʥʠʭ 

ʨʝʘʢʮʽʡ. 

ɸʣʝʨʛʽʷ (ʛʨʝʮʴʢ. allos - ʽʥʰʠʡ ʪʘ ergon -  ʜʽʷ) - ʟʤʽʥʝʥʘ ʬʦʨʤʘ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʧʨʠ 

ʧʦʚʪʦʨʥʽʡ ʟʫʩʪʨʽʯʽ ʟ ʘʥʪʠʛʝʥʦʤ, ʘʙʦ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ɯ ʪʠʧʫ, ʬʦʨʤʘ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʽʡ ʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʥʪʠʛʝʥʽʚ (ʪ. ʟʚ. 

ʘʣʝʨʛʝʥʽʚ); ʧʨʠ ʘʣʝʨʛʽʾ ʦʨʛʘʥʽʟʤ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʩʧʝʮʠʬʽʯʥʠʡ ʘʣʝʨʛʝʥ ʥʘʜʤʽʨʥʦʶ ʨʝʘʢʮʽʻʶ, ʷʢʘ 

ʧʦʰʢʦʜʞʫʻ ʡʦʛʦ ʚʣʘʩʥʽ ʪʢʘʥʠʥʠ ʚʥʘʩʣʽʜʦʢ ʥʘʙʨʷʢʫ ʪʘ ʟʘʧʘʣʝʥʥʷ, ʩʧʘʟʤʫ ʡ ʨʦʟʩʣʘʙʣʝʥʥʷ 

ʛʣʘʜʝʥʴʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, ʧʦʨʫʰʝʥʴ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʪʘ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ɸʣʦʛʝʥʥʠʡ ï ʪʝʨʤʽʥ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʛʝʥʝʪʠʯʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʽʥʜʠʚʽʜʘʤʠ ʦʜʥʦʛʦ ʚʠʜʫ. 

ɸʣʦʘʥʪʠʛʝʥʠ - ɸɻ, ʷʢʽ ʢʦʜʫʶʪʴʩʷ ʛʝʥʘʤʠ, ʱʦ ʚ ʜʘʥʦʛʦ ʚʠʜʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʘʣʝʣʴʥʽʡ ʬʦʨʤʽ. 
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ɸʣʦʪʨʘʥʩʧʣʘʥʪʘʪ ï ʪʢʘʥʠʥʥʠʡ ʘʙʦ ʦʨʛʘʥʥʠʡ ʪʨʘʥʩʧʣʘʥʪʘʪ ʤʽʞ ʛʘʣʦʛʝʥʥʠʤʠ ʽʥʜʠʚʽʜʘʤʠ, 

ʪʦʙʪʦ ʧʝʨʝʩʘʜʢʘ ʦʨʛʘʥʽʚ ʯʠ ʪʢʘʥʠʥ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ. 

ɸʥʪʠʛʝʥ ï ʙʫʜʴ-ʷʢʘ ʤʦʣʝʢʫʣʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʽʟʥʘʥʘ ʘʥʪʠʪʽʣʘʤʠ, ʘʙʦ 

ʘʥʪʠʛʝʥʨʦʟʧʽʟʥʘʚʘʣʴʥʠʤ ʊ-ʢʣʽʪʠʥʥʠʤ ʨʝʮʝʧʪʦʨʦʤ; ʤʦʞʝ ʤʘʪʠ ʷʢ ʝʢʟʦʛʝʥʥʝ, ʪʘʢ ʽ ʝʥʜʦʛʝʥʥʝ 

ʧʦʭʦʜʞʝʥʥʷ. 

ɸʥʪʠʛʝʥʥʽʩʪʴ ï ʤʽʨʘ ʘʥʪʠʛʝʥʥʦʾ ʷʢʦʩʪʽ. 

ɸʥʪʠʪʽʣʘ - ʛʣʦʙʫʣʷʨʥʽ ʙʽʣʢʠ (ʛʣʽʢʦʧʨʦʪʝʾʥʠ) ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʟʜʘʪʥʽʩʪʶ 

ʜʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʚ'ʷʟʫʚʘʥʥʷ ʟ ʘʥʪʠʛʝʥʦʤ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʫ 

ʥʴʦʛʦ ʯʫʞʦʨʽʜʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʾʭ ʰʢʽʜʣʠʚʦʾ ʜʽʾ. 

ɸʥʪʠʪʽʣʦ ʤʦʥʦʢʣʦʥʘʣʴʥʝ - ʘʥʪʠʪʽʣʦ, ʰʪʫʯʥʦ ʦʜʝʨʞʘʥʝ ʽʟ ʢʣʽʪʠʥʥʦʛʦ ʢʣʦʥʫ ʽ ʪʦʤʫ ʤʽʩʪʠʪʴ 

ʪʽʣʴʢʠ ʦʜʠʥ ʪʠʧ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ. ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʟ'ʻʜʥʘʥʥʷ 

ʘʥʪʠʪʽʣʦ-ʫʪʚʦʨʶʚʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʻ ʚ ʩʝʣʝʟʽʥʮʽ ʤʠʰʽ, ʽʟ ʢʣʽʪʠʥʘʤʠ ʤʠʰʘʯʦʾ ʤʽʻʣʦʤʠ. 

ɻʽʙʨʠʜʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʫʪʚʦʨʷʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʧʦʯʠʥʘʶʪʴ ʰʚʠʜʢʦ 

ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ (ʘʥʘʣʦʛʽʯʥʦ ʟʣʦʷʢʽʩʥʠʤ ʢʣʽʪʠʥʘʤ ʽ ʚʠʨʦʙʣʷʪʠ ʪʝ ʩʘʤʝ ʘʥʪʠʪʽʣʦ, ʱʦ ʽ ʾʭ 

ʙʘʪʴʢʽʚʩʴʢʽ ʣʽʤʬʦʮʠʪʠ). 

ɸʥʪʠʪʦʢʩʠʥʠ ï ʘʥʪʠʪʽʣʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜ ʜʽʻʶ ʪʦʢʩʠʥʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ, 

ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʟʜʘʪʥʽ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʾʭʥʽ ʧʦʰʢʦʜʞʫʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ.  

ɸʫʪʦʘʥʪʠʛʝʥʠ - ʘʥʪʠʛʝʥʠ ʚʣʘʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʷʢʠʭ ʽʩʥʫʻ ʘʫʪʦʽʤʫʥʥʘ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʫʪʚʦʨʝʥʥʷ ʘʫʪʦʘʥʪʠʪʽʣ. 

ɸʫʪʦʘʥʪʠʪʽʣʘ - ʘʥʪʠʪʽʣʘ ʜʦ ʤʦʣʝʢʫʣ ʨʝʯʦʚʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʣʘʩʥʠʭ ʢʣʽʪʠʥ ʘʙʦ 

ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ. 

ɸʫʪʦʽʤʫʥʽʪʝʪ - ʩʪʘʥ, ʟʘ ʷʢʦʛʦ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʧʦʯʠʥʘʻ ʨʦʟʧʽʟʥʘʚʘʪʠ ʩʚʦʾ ʪʢʘʥʠʥʠ ʷʢ 

ʯʫʞʦʨʽʜʥʽ, ʽ ʘʪʘʢʫʻ ʾʭ; ʦʜʠʥ ʽʟ ʨʽʟʥʦʚʠʜʽʚ ʽʤʫʥʦʧʘʪʦʣʦʛʽʾ, ʦʩʢʽʣʴʢʠ ʚ ʥʦʨʤʽ ʨʷʜ ʤʝʭʘʥʽʟʤʽʚ 

ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʻ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʚ ʩʪʘʥʽ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʪʢʘʥʠʥ ʩʚʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʽ ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ɹʘʟʦʬʽʣ (basophit) - ʨʽʟʥʦʚʠʜ ʣʝʡʢʦʮʠʪʽʚ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʮʠʪʦʧʣʘʟʤʽ 

ʚʝʣʠʢʠʭ ʛʨʘʥʫʣ, ʷʢʽ ʟʘʙʘʨʚʣʶʶʪʴʩʷ ʚ ʧʫʨʧʫʨʦʚʦ-ʯʦʨʥʠʡ ʢʦʣʽʨ ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʮʠʪʦʧʣʘʟʤʫ 

ʙʘʨʚʥʠʢʘ ʈʦʤʘʥʦʚʩʢʦʛʦ. ʇʨʠʟʥʘʯʝʥʥʷ ʙʘʟʦʬʽʣʽʚ ʧʦʢʠ ʱʦ ʜʦ ʢʽʥʮʷ ʥʝ ʟ'ʷʩʦʚʘʥʦ, ʦʜʥʘʢ ʚʽʜʦʤʦ, 

ʱʦ ʚʦʥʠ ʟʜʘʪʥʽ ʧʦʛʣʠʥʘʪʠ ʯʫʞʦʨʽʜʥʽ ʯʘʩʪʢʠ ʽ, ʢʨʽʤ ʪʦʛʦ, ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʛʽʩʪʘʤʽʥ ʽ 

ʛʝʧʘʨʠʥʠ, ʪʨʦʤʙʦʢʩʘʥʠ, ʣʝʡʢʦʪʨʽʻʥʠ ʪʘ ʽʥʰʽ ʤʝʜʽʘʪʦʨʠ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʥʝʛʘʡʥʦʛʦ ʪʠʧʫ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʫʯʘʩʪʴ ʙʘʟʦʬʽʣʽʚ ʫ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʦʨʛʘʥʽʟʤʫ. ɿʚʠʯʘʡʥʦ ʚ ʥʦʨʤʽ ʚ ʦʜʥʦʤʫ 

ʣʽʪʨʽ ʢʨʦʚʽ ʤʽʩʪʠʪʴʩʷ 30-150 ʭ 10
6
 ʙʘʟʦʬʽʣʽʚ. 

ɹʘʢʪʝʨʠʮʠʜʥʠʡ - ʪʝʨʤʽʥ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʭʽʤʽʯʥʠʭ (ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ, ʘʥʪʠʩʝʧʪʠʢʽʚ, 

ʭʽʤʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʘʶʯʠ ʘʥʪʠʙʽʦʪʠʢʠ), ʙʽʦʣʦʛʽʯʥʠʭ (ɸʊ, ʉ, ʣʽʟʦʮʠʤʫ, b-
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ʣʽʟʠʤʫ, ʙʘʝʪʻʨʽʦʮʠʥʽʚ, ʬʘʛʽʚ, ʬʘʛʦʮʠʪʽʚ) ʽ ʬʽʟʽʯʥʠʭ (ʋʌʇ, ʽʦʥʽʟʫʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʡ ʽʥ.) 

ʬʘʢʪʦʨʽʚ ʚʠʢʣʠʢʘʪʠ ʟʘʛʠʙʝʣʴ ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʦʨʤ ʙʘʢʪʝʨʽʡ. ɸʥʘʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʟʘʟʥʘʯʝʥʠʭ 

ʬʘʢʪʦʨʽʚ ʚʽʜʥʦʩʥʦ ʩʧʦʨ ʥʘʟʠʚʘʶʪʴ ʩʧʦʨʦʮʠʜʥʠʤ, ʤʽʢʨʦʙʽʚ -ʤʽʢʨʦʙʦʮʠʜʥʠʤ, ʛʨʠʙʽʚ - 

ʬʫʥʛʽʮʠʜʥʠʤ, ʚʽʨʫʩʽʚ - ʚʽʨʫʩʦʮʠʜʥʠʤ, ʥʘʡʧʨʦʩʪʽʰʠʭ - ʧʘʨʘʟʠʪʦʮʠʜʥʠʤ. 

ɹʽʣʢʠ ʛʦʩʪʨʦʾ ʬʘʟʠ - ʛʨʫʧʘ ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʧʝʯʽʥʢʦʶ, ʾʭʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ; ʤʘʶʪʴ ʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʙʘʢʪʝʨʽʡ, ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʭʝʤʦʘʪʨʘʢʪʘʥʪʠ ʜʣʷ ʬʘʛʦʮʠʪʽʚ ʪʦʱʦ. 

ɹʽʣʦʢ ʉ-ʨʝʘʢʪʠʚʥʠʡ ï ʙʽʣʦʢ ʛʦʩʪʨʦʾ ʬʘʟʠ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʦʤ ʢʣʽʪʠʥʥʦʾ 

ʩʪʽʥʢʠ ʙʘʢʪʝʨʽʡ ʪʘ ʚʠʩʪʫʧʘʻ ʫ ʷʢʦʩʪʽ ʦʧʩʦʥʽʥʘ; ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʧʦʛʣʠʥʘʥʥʶ ʙʘʢʪʝʨʽʡ 

ʬʘʛʦʮʠʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ.  

ɹʣʘʩʪʠ - ʢʣʽʪʠʥʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʨʝʪʠʢʫʣʷʨʥʠʭ ʢʣʽʪʠʥ (ʟʘʡʤʘʶʪʴ 

ʧʨʦʤʽʞʥʝ ʤʽʩʮʝ ʤʽʞ ʨʝʪʠʢʫʣʷʨʥʠʤʠ ʪʘ ʥʝʟʨʽʣʠʤʠ ʧʣʘʟʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ). 

ɹʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʽʷ - ʮʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʘʣʠʭ ʣʽʤʬʦʮʠʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʽ 

ʩʧʝʮʠʬʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʫ ʙʣʘʩʪʠ - ʚʝʣʠʢʽ ʧʽʨʦʥʽʥʦʬʽʣʴʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʧʨʦʣʽʬʝʨʘʮʽʾ ʡ 

ʧʦʜʘʣʴʰʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ ʢʽʣʴʢʦʩʪʽ 

ʨʝʘʛʫʶʯʠʭ ʢʣʽʪʠʥ. 

ɺ-ʢʣʽʪʠʥʠ ï  ʦʜʥʘ ʟ ʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ, ʷʢʘ ʚʟʘʻʤʦʜʽ ̒ ʟ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ 

ʤʘʢʨʦʬʘʛʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʛʝʥʝʪʠʯʥʦ ʯʫʞʦʨʽʜʥʽ ʩʫʙʩʪʘʥʮʽʾ - ʘʥʪʠʛʝʥʠ. ʇʽʩʣʷ ʢʦʥʪʘʢʪʫ ʟ ʘʥʪʠʛʝʥʦʤ ɺ-ʣʽʤʬʦʮʠʪʠ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ï ʘʥʪʠʪʽʣʘ. 

ɺʠʜʦʚʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ï ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʟʘʚʜʷʢʠ ʷʢʽʡ ʧʨʝʜʩʪʘʚʥʠʢʠ ʦʜʥʦʛʦ ʚʠʜʫ ʦʨʛʘʥʽʟʤʽʚ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʩʦʙʠʥ ʽʥʰʦʛʦ ʚʠʜʫ. 

ɺʠʣʦʯʢʦʚʘ ʟʘʣʦʟʘ (ʪʠʤʫʩ) - ʮʝʥʪʨʘʣʴʥʠʡ ʦʨʛʘʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʭʨʝʙʝʪʥʠʭ, ʚ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʟʨʽʚʘʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ, ʨʦʟʜʽʣʝʥʠʭ ʥʘ ʤʝʥʰʽ 

ʯʘʩʪʦʯʢʠ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʽʟ ʢʦʨʢʦʚʦʾ (ʜʝ ʊ-ʣʽʤʬʦʮʠʪʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʥʘ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ 

ʪʠʤʦʮʠʪʠ) ʪʘ ʤʦʟʢʦʚʦʾ ʨʝʯʦʚʠʥ, ʢʫʜʠ ʤʽʛʨʫʶʪʴ ʫʞʝ ʟʨʽʣʽ ʊ-ʣʽʤʬʦʮʠʪʠ, ʱʦʙ ʧʦʪʽʤ ʧʦʪʨʘʧʠʪʠ 

ʽʟ ʢʨʦʚ'ʶ ʪʘ ʣʽʤʬʦʶ ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ. 

ɺʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ - ʽʤʫʥʽʪʝʪ, ʦʙʫʤʦʚʣʝʥʠʡ ʚʨʦʜʞʝʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʧʝʚʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. 

ɺʪʦʨʠʥʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ - ʽʤʫʥʥʘ ʨʝʘʢʮʽʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ ʘʙʦ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʘʥʪʠʛʝʥʫ. 

ɻʘʣʴʤʫʚʘʥʥʷ - ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʘʥʪʠʪʽʣ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʛʝʥʽʚ ʘʙʦ ʛʘʧʪʝʥʽʚ ʫ 

ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ. 
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ɻʘʤʤʘ g- ʛʣʦʙʫʣʽʥʠ (ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ) - ʩʠʨʦʚʘʪʢʦʚʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, 

ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʦʟʯʠʥ ʦʯʠʱʝʥʦʾ ʡ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ g-ʛʣʦʙʫʣʽʥʦʚʦʾ ʬʨʘʢʮʽʾ ʙʽʣʢʽʚ ʢʨʦʚʽ. 

ɻʘʧʪʝʥʦʩʧʝʮʠʬʽʯʥʽʩʪʴ ï ʘʥʪʠʛʝʥʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ ʯʠ ʽʥʰʠʤ ʛʘʧʪʝʥʥʠʤ 

ʛʨʫʧʫʚʘʥʥʷʤ. 

ɻʝʤʘʛʣʶʪʠʥʘʮʽʷ  - ʩʢʣʝʶʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ. ʇʦʚ'ʷʟʘʥʘ ʟ ʨʝʘʢʮʽʻʶ ʘʥʪʠʪʽʣʦ - ʘʥʪʠʛʝʥ ʘʙʦ 

ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʦʨʛʘʥʽʟʤʽ ʜʝʷʢʠʭ ʚʽʨʫʩʽʚ ʘʙʦ ʨʝʯʦʚʠʥ. 

ɻʝʤʦʧʦʝʟ, ʢʨʦʚʦʪʚʦʨʝʥʥʷ ï ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʢʣʽʪʠʥ ʢʨʦʚʽ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ ʣʶʜʠʥʠ ʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʤʽʥʠ ʩʪʘʨʠʭ ʢʣʽʪʠʥ ʥʦʚʠʤʠ (ʧʨʠ ʮʴʦʤʫ ʩʪʘʨʽ 

ʢʣʽʪʠʥʠ ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʢʨʦʚʦʦʙʽʛʫ). ʋ ʟʜʦʨʦʚʠʭ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ ʛʝʤʦʧʦʝʟ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʯʝʨʚʦʥʦʤʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʪʘ ʧʽʜ ʯʘʩ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʡ ʫ ʨʘʥʥʴʦʤʫ ʜʠʪʠʥʩʪʚʽ, 

ʪʘʢʦʞ: ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʽʥ ʤʦʞʝ ʧʨʦʭʦʜʠʪʠ ʚ ʜʝʷʢʠʭ  

 ɻʝʥ ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʫʢʣʝʦʪʠʜʽʚ ʫ ɼʅʂ ʘʙʦ ʈʅʂ, ʢʦʪʨʘ ʦʙʫʤʦʚʣʶʻ ʧʝʚʥʫ ʬʫʥʢʮʽʶ ʚ ʢʣʽʪʠʥʽ 

ʯʠ ʚ ʦʨʛʘʥʽʟʤʽ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʩʠʥʪʝʟʫ ʙʽʣʢʘ (ʘʙʦ ʈʅʂ). 

ɻʝʥʥʘ ʽʥʞʝʥʝʨʽʷ ï ʩʫʢʫʧʥʽʩʪʴ ʟʘʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʦʜʝʨʞʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʈʅʂ 

ʽ ɼʅʂ, ʚʠʜʽʣʝʥʥʷ ʛʝʥʽʚ ʟ ʦʨʛʘʥʽʟʤʫ (ʢʣʽʪʠʥ), ʟʜʽʡʩʥʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʟ ʛʝʥʘʤʠ, ʚʚʝʜʝʥʥʷ ʾʭ ʚ 

ʽʥʰʽ ʦʨʛʘʥʽʟʤʠ ʟ ʤʝʪʦʶ ʾʭ ʝʢʩʧʨʝʩʽʾ. 

 ɻʝʥʥʘ ʪʝʨʘʧʽʷ ï ʚʚʝʜʝʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ɼʅʂ ʯʠ ʈʅʂ ʫ ʢʣʽʪʠʥʫ, ʬʫʥʢʮʽʶ ʷʢʦʾ ʚʦʥʠ 

ʥʦʨʤʘʣʽʟʫʶʪʴ . 

 ɻʝʥʦʤ ï ʟʘʛʘʣʴʥʘ ʛʝʥʝʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʛʝʥʘʭ ʦʨʛʘʥʽʟʤʫ, ʘʙʦ 

ʛʝʥʝʪʠʯʥʠʡ ʩʢʣʘʜ ʢʣʽʪʠʥʠ. ʊʝʨʤʽʥ Ăʛʝʥʦʤò ʽʥʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ 

ʛʘʧʣʦʾʜʥʦʛʦ ʥʘʙʦʨʫ ʭʨʦʤʦʩʦʤ. 

ɻʝʥʦʪʠʧ ï 1) ʚʩʷ ʛʝʥʝʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʦʨʛʘʥʽʟʤʫ; 2) ʛʝʥʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʽʟʤʫ ʟʘ 

ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʚʠʚʯʘʶʯʠʤʠ ʣʦʢʫʩʘʤʠ. 

ɻʝʪʝʨʦʟʠʛʦʪʥʠʡ ʦʨʛʘʥʽʟʤ ï ʦʨʛʘʥʽʟʤ, ʢʦʪʨʠʡ ʤʘʻ ʜʚʽ ʨʽʟʥʽ ʬʦʨʤʠ ʧʝʚʥʦʛʦ ʛʝʥʫ (ʨʽʟʽ ʘʣʝʣʽ) ʫ 

ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤʘʭ. 

ɻʽʧʝʨʯʫʪʣʠʚʽʩʪʴ - ʧʽʜʚʠʱʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʧʝʚʥʦʾ ʨʝʯʦʚʠʥʠ; ʰʚʠʜʢʦ ʽ ʩʠʣʴʥʦ 

ʚʠʨʘʞʝʥʘ ʽʤʫʥʥʘ ʨʝʘʢʮʽʷ ʥʘ ʘʥʪʠʛʝʥ, ʷʢʠʡ ʥʝ ʥʝʩʝ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʥʝʙʝʟʧʝʢʠ; ʨʽʟʥʦʚʠʜ 

ʽʤʫʥʦʧʘʪʦʣʦʛʽʾ. 

ɻʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʥʝʛʘʡʥʦʛʦ ʪʠʧʫ - ʧʽʜʚʠʱʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʘʣʝʨʛʝʥʽʚ, 

ʦʙʫʤʦʚʣʝʥʘ ɸʊ ʽ ʤʝʜʽʘʪʦʨʘʤʠ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʘʣʝʨʛʝʥʫ ʪʘ ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʘʩʠʚʥʦ, ʽʟ ʩʠʨʦʚʘʪʢʦʶ. 

ɻʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʫʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ - ʧʽʜʚʠʱʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʘʣʝʨʛʝʥʽʚ, ʦʙʫʤʦʚʣʝʥʘ ʊ-

ʣʽʤʬʦʮʠʪʘʤʠ - ʝʬʝʢʪʦʨʘʤʠ ʡ ʣʽʤʬʦʢʽʥʘʤʠ, IV ʪʠʧ ʨʝʘʢʮʽʾ. 
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ɻʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ï ʛʨʫʧʘ ʛʝʥʽʚ ʽ ʢʦʜʫʻʤʠʭ ʥʠʤʠ ʘʥʪʠʛʝʥʽʚ ʢʣʽʪʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ 6-ʡ ʭʨʦʤʦʩʦʤʽ ʽ ʟʜʽʡʩʥʶʶʪʴ ʛʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ɻʂɻʉ ʤʘʻ ʥʘʟʚʫ HLA (human leukocyte antigens). ɸʥʪʠʛʝʥʠ HLA ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʣʴʥʽ ʘʥʪʠʛʝʥʠ. 

ɻʨʘʥʫʣʦʮʠʪʠ - ʟʝʨʥʠʩʪʽ ʣʝʡʢʦʮʠʪʠ (ʥʝʡʪʨʦʬʽʣʠ, ʝʦʟʠʥʦʬʽʣʠ, ʙʘʟʦʬʽʣʠ), ʢʨʦʚ'ʷʥʽ ʢʣʽʪʠʥʠ 

ʭʨʝʙʝʪʥʠʭ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʮʠʪʦʧʣʘʟʤʽ ʩʧʝʮʠʬʽʯʥʽ ʟʝʨʥʘ-ʛʨʘʥʫʣʠ; ʾʭʥʷ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - 

ʟʘʭʦʧʣʝʥʥʷ ʡ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʯʘʩʪʦʢ, ʦʩʦʙʣʠʚʦ ʙʘʢʪʝʨʽʡ, ʽ ʫʯʘʩʪʴ ʚ ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʷʭ. 

ɻʨʫʧʦʚʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ï ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʢʦʪʨʘ ʦʙʫʤʦʚʣʶʻ ʨʽʟʥʠʮʽ ʩʝʨʝʜ ʦʩʦʙʠʥ ʦʜʥʦʛʦ ʚʠʜʫ 

ʦʨʛʘʥʽʟʤʽʚ. 

ɻʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ - ʽʤʫʥʽʪʝʪ, ʦʙʫʤʦʚʣʝʥʠʡ ʘʥʪʠʪʽʣʘʤʠ, ʧʨʦʪʠ-ʽʥʬʝʢʮʽʡʥʘ ʟʘʭʠʩʥʘ 

ʨʝʘʢʮʽʷ ʦʨʛʘʥʽʟʤʫ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʫʪʚʦʨʝʥʥʽ ɺ-ʢʣʽʪʠʥʘʤʠ ʮʠʨʢʫʣʶʶʯʠʭ ʫ ʢʨʦʚʽ ʩʧʝʮʠʬʽʯʥʠʭ 

ʘʥʪʠʪʽʣ, ʘ ʪʘʢʦʞ ʥʘ ʜʽʾ ʚʩʽʭ ʽʥʰʠʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʨʦʟʯʠʥʥʠʭ ʬʘʢʪʦʨʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ 

ʨʽʜʠʥ ʦʨʛʘʥʽʟʤʫ. 

ɽʦʟʠʥʦʬʽʣ , ʛʨʘʥʫʣʦʮʠʪ ʝʦʟʠʥʦʬʽʣʴʥʠʡ (eosinophil) ð ʦʜʥʘ ʽʟ ʬʦʨʤ 

ʛʨʘʥʫʣʦʮʠʪʽʚ (ʟʝʨʥʠʩʪʠʭ ʣʝʡʢʦʮʠʪʽʚ) ʢʨʦʚʽ ʭʨʝʙʝʪʥʠʭ, ʨʽʟʥʦʚʠʜ ʣʝʡʢʦʮʠʪʽʚ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʾʭʥʽʡ ʮʠʪʦʧʣʘʟʤʽ ʚʝʣʠʢʠʭ ʛʨʘʥʫʣ, ʷʢʽ ʟʘʙʘʨʚʣʶʶʪʴʩʷ ʚ ʦʨʘʥʞʝʚʦ-

ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʙʘʨʚʥʠʢʦʤ ʈʦʤʘʥʦʚʩʴʢʦʛʦ. ʈʦʣʴ ʝʦʟʠʥʦʬʽʣʽʚ ʧʦʢʠ ʱʦ ʜʦ ʢʽʥʮʷ ʥʝ ʟ'ʷʩʦʚʘʥʘ, 

ʦʜʥʘʢ ʚʽʜʦʤʦ, ʱʦ ʚʦʥʠ ʟʜʘʪʥʽ ʧʦʛʣʠʥʘʪʠ ʯʫʞʦʨʽʜʥʽ ʯʘʩʪʢʠ, ʧʨʠʩʫʪʥʽ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʚ ʦʨʛʘʥʽʟʤʽ. ʋ ʥʦʨʤʽ ʚ ʣʽʪʨʽ ʢʨʦʚʽ 

ʤʽʩʪʠʪʴʩʷ 40-400 ʭ 10
6
 ʝʦʟʠʥʦʬʽʣʽʚ. 

ɽʬʝʢʪʦʨʥʽ ʢʣʽʪʠʥʠ - ʣʽʤʬʦʮʠʪʠ ʡ ʬʘʛʦʮʠʪʠ, ʷʢʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʩʚʦʾ ʢʽʥʮʝʚʽ ʬʫʥʢʮʽʾ. 

ɿʘʧʘʣʝʥʥʷ ï ʨʝʘʢʮʽʷ ʦʨʛʘʥʽʟʤʫ ʥʘ ʪʢʘʥʠʥʥʝ ʧʦʰʢʦʜʞʝʥʥʷ, ʽʥʬʝʢʮʽʶ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ, ʥʘʢʦʧʠʯʫʚʘʥʥʷʤ ʨʽʜʠʥʠ ʪʘ ʢʣʽʪʠʥ ʫ ʤʽʩʮʽ ʽʥʬʝʢʮʽʾ ʘʙʦ 

ʬʽʟʠʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. 

ɿʤʽʰʘʥʘ ʣʽʤʬʦʮʠʪʘʨʥʘ ʨʝʘʢʮʽʷ (MLC ) ïʧʨʦʣʽʬʝʨʘʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʊ-ʢʣʽʪʠʥ, ʷʢʠʡ 

ʽʥʜʫʢʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ɺ-ʢʣʽʪʠʥ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ ʘʣʦʛʝʥʥʽ ʤʦʣʝʢʫʣʠ ɻʂɻ (ʨʝʘʢʮʽʷ in vitro).  

ɯʟʦʘʥʪʠʛʝʥʠ ï ʘʥʪʠʛʝʥʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʨʽʟʥʽ ʦʩʦʙʠʥʠ ʘʙʦ ʛʨʫʧʠ ʦʩʽʙ ʪʚʘʨʠʥ ʦʜʥʦʛʦ ʚʠʜʫ 

ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ɯʤʫʥʽʪʝʪ ï ʩʧʦʩʽʙ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʞʠʚʠʭ ʪʽʣ ʽ ʨʝʯʦʚʠʥ, ʢʦʪʨʽ ʥʝʩʫʪʴ ʥʘ ʩʦʙʽ ʦʟʥʘʢʠ 

ʛʝʥʝʪʠʯʥʦʾ ʯʫʞʦʨʽʜʥʦʩʪʽ. 

ɯʤʫʥʽʪʝʪ ʛʫʤʦʨʘʣʴʥʠʡ - ʽʤʫʥʽʪʝʪ, ʦʩʥʦʚʥʠʤ ʝʬʝʢʪʦʨʦʤ ʷʢʦʛʦ ʻ ɸʊ (ʘʥʪʠʪʽʣʘ). 
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ɯʤʫʥʽʪʝʪ ʢʣʽʪʠʥʥʠʡ ï  ʽʤʫʥʽʪʝʪ, ʦʩʥʦʚʥʠʤ ʝʬʝʢʪʦʨʦʤ ʷʢʦʛʦ ʻ ʢʣʽʪʠʥʠ, ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ 

ʣʽʤʬʦʮʠʪʠ ʪʘ ʧʨʦʜʫʢʦʚʘʥʽ ʥʠʤʠ ʣʽʤʬʦʢʽʥʠ. 

ɯʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ï ʨʝʘʢʮʽʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʥʘ ʘʛʝʥʪʠ, ʱʦ ʥʝʩʫʪʴ ʦʟʥʘʢʠ 

ʛʝʥʝʪʠʯʥʦ ʯʫʞʝʨʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ï ʩʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ ʽ ʩʢʫʧʯʝʥʴ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ ʪʽʣʘ.   

ɯʤʫʥʦʛʝʥʝʪʠʢʘ ï ʥʘʫʢʘ, ʷʢʘ ʚʠʚʯʘʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʧʘʜʢʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽ 

ʨʦʣʴ ʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʟʜʽʡʩʥʝʥʥʽ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ. 

ɯʤʫʥʦʛʣʦʙʫʣʽʥʠ (Ig) ï ʩʫʢʫʧʥʽʩʪʴ ʙʽʣʢʽʚ ʩʠʨʦʚʘʪʢʠ, ʢʦʪʨʘ ʥʝʩʝ ʘʢʪʠʚʥʽʩʪʴ Ăʘʥʪʠʪʽʣò, ʘ 

ʨʘʥʽʰʝ ʥʘʟʠʚʘʣʘʩʴ ɔ-ʛʣʦʙʫʣʽʥʘʤʠ. 

IgA  ï ʜʠʤʝʨʥʠʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥ, ʽʩʥʫʻ ʚ ʩʠʨʦʚʘʪʢʦʚʽʡ ʽ ʩʝʢʨʝʪʦʨʥʽʡ ʬʦʨʤʽ; ʝʬʝʢʪʦʨ ʤʽʩʮʝʚʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʥʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʪʘ ʚ ʩʝʢʨʝʪʘʭ ʩʣʠʥʥʠʭ, ʩʣʴʦʟʦʚʠʭ ʽ ʤʦʣʦʯʥʠʭ ʟʘʣʦʟ, ʟʜʘʪʥʠʡ 

ʜʦ ʘʛʣʶʪʠʥʘʮʽʾ; ʚʦʣʦʜʽʻ ʘʥʪʠʚʽʨʫʩʥʦʶ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʶ (ʟʘ ʥʘʷʚʥʦʩʪʽ ʣʽʟʦʮʠʤʫ) ʪʘ 

ʘʥʪʠʪʦʢʩʠʯʥʦʶ ʜʽʻʶ. 

IgD ï ʨʝʮʝʧʪʦʨʠ ɺ-ʣʽʤʬʦʮʠʪʽʘ, ʷʢʽ, ʚʟʘʻʤʦʜʽʶʯʠ ʤʽʞ ʩʦʙʦʶ, ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʟʘ 

ʘʢʪʠʚʘʮʽʻʶ ʪʘ ʩʫʧʨʝʩʽʻʶ ʣʽʤʬʦʮʠʪʽʚ, ʚʦʣʦʜʽʶʪʴ ʟʜʘʪʥʽʩʪʶ ʜʦ ʩʧʦʥʪʘʥʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ. 

IgE ï ʨʝʘʛʽʥʠ, ʝʬʝʢʪʦʨʠ ʘʣʝʨʛʽʾ ʪʘ ʧʨʦʪʠʧʘʨʘʟʠʪʘʨʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʷʢʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ 

ʙʘʟʦʬʽʣʘʭ, ʪʫʯʥʠʭ ʢʣʽʪʠʥʘʭ, ʫ ʥʦʩʦʚʠʭ, ʩʣʴʦʟʦʚʠʭ ʽ ʩʣʠʥʥʠʭ ʩʝʢʨʝʪʘʭ. 

IgG ï  ʦʩʥʦʚʥʽ ʝʬʝʢʪʦʨʥʽ ʤʦʣʝʢʫʣʠ ʽʤʫʥʽʪʝʪʫ, ʟʜʘʪʥʽ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ, ʩʪʘʥʦʚʣʷʪʴ 

80 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ; ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʽʥʪʨʘ- ʪʘ ʝʢʩʪʨʘʚʘʩʢʫʣʷʨʥʦ, 

ʟʜʘʪʥʽ ʜʦ ʬʽʢʩʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʤʘʢʨʦʬʘʛʽʚ ʽ ʥʝʡʪʨʦʬʽʣʽʚ, ʚʦʣʦʜʽʶʪʴ 

ʘʛʣʶʪʠʥʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʤʘʶʪʴ ʩʠʣʴʥʫ ʘʥʪʠʚʽʨʫʩʥʫ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʘʥʪʠʪʦʢʩʠʯʥʫ 

ʜʽʶ.  

IgM  ï ʝʬʝʢʪʦʨʥʽ ʤʦʣʝʢʫʣʠ ʨʘʥʥʴʦʛʦ ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʨʦʟʤʽʱʝʥʽ 

ʽʥʪʨʘʚʘʩʢʫʣʷʨʥʦ; ʟʜʘʪʥʽ ʜʦ ʬʽʢʩʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ ʘʛʣʶʪʠʥʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʘʶʪʴ 

ʘʥʪʠʚʽʨʫʩʥʫ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ (ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʦʤʧʣʝʤʝʥʪʫ) ʘʢʪʠʚʥʽʩʪʴ. 

ɯʤʫʥʦʜʝʬʽʮʠʪʥʽ ʩʪʘʥʠ (ʽʤʫʥʦʣʦʛʽʯʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ) ï  ʩʪʘʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʬʫʥʢʮʽʾ ʘʙʦ ʜʝʬʝʢʪʥʽʩʪʶ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʾʾ ʦʜʠʥʠʮʴ. 

ɯʤʫʥʦʛʝʥʥʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ɺ- ʽ/ʘʙʦ ʊ-ʢʣʽʪʠʥʘʤʠ. 

ɯʤʫʥʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ï ʩʧʝʮʠʬʽʯʥʘ ʨʝʘʢʮʽʷ ʦʨʛʘʥʽʟʤʫ ʥʘ ʘʥʪʠʛʝʥ, ʤʝʪʦʶ ʷʢʦʾ ʻ 

ʩʧʝʮʠʬʽʯʥʘ ʙʣʦʢʘʜʘ, ʥʝʡʪʨʘʣʽʟʘʮʽʷ, ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ ʝʣʽʤʽʥʘʮʽʷ ʩʘʤʝ ʪʠʭ ʩʫʙʩʪʘʥʮʽʡ, ʷʢʽ 

ʩʪʠʤʫʣʶʚʘʣʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. 

ɯʤʫʥʦʣʦʛʽʯʥʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ï ʮʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʯʫʞʦʨʽʜʥʦʛʦ ʽ ʩʧʝʮʠʬʽʯʥʘ ʪʝʨʧʣʷʯʽʩʪʴ ʜʦ 

ʥʴʦʛʦ, ʪʦʜʽ ʷʢ ʽʤʫʥʽʪʝʪ ï ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʯʫʞʦʛʦ ʽ ʥʝʪʝʨʧʣʷʯʽʩʪʴ ʜʦ ʥʴʦʛʦ. 
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ɯʤʫʥʦʣʦʛʽʷ ï ʥʘʫʢʘ ʧʨʦ ʽʤʫʥʽʪʝʪ ï ʚʠʚʯʘʻ ʛʝʥʝʪʠʯʥʽ, ʤʦʣʝʢʫʣʷʨʥʽ ʽ ʢʣʽʪʠʥʥʽ ʤʝʭʘʥʽʟʤʠ 

ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʥʘ ʯʫʞʦʨʽʜʥʽ ʩʫʙʩʪʘʥʮʽʾ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʘʥʪʠʛʝʥʘʤʠ.  

ɯʤʫʥʦʧʘʪʦʣʦʛʽʷ ï ʥʘʫʢʘ, ʢʦʪʨʘ ʚʠʚʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʫ ʛʝʥʝʟʽ ʷʢʠʭ ʣʝʞʠʪʴ 

ʨʦʟʣʘʜ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ɯʤʫʥʦʩʫʧʨʝʩʽʷ ï ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʢʫʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʪʨʘʥʩʧʣʘʥʮʽʡʥʽʡ ʨʝʘʢʮʽʾ ʚʽʜʪʦʨʛʥʝʥʥʷ. 

ɯʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ʤʝʪʦʜ ï  ʚʠʟʥʘʯʝʥʥʷ ɸɻ ʘʙʦ ɸʊ ʟʘ ʜʦʧʦʤʦʛʦʶ ɸʊ ʘʙʦ ɸɻ, ʢʦʚʘʣʝʥʪʥʦ 

ʟ'ʻʜʥʘʥʠʭ ʽʟ ʬʝʨʤʝʥʪʦʤ. 

ɯʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʽʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʜʦ ʤʦʣʝʢʫʣʠ ʘʥʪʠʪʽʣ ʧʨʠʻʜʥʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʡ 

ʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʙʘʨʚʥʠʢ, ʥʘʧʨʠʢʣʘʜ, ʽʟʦʪʠʦʮʠʘʥʘʪ ʥʘʪʨʽʶ.  

ɯʥʪʝʨʣʝʡʢʽʥʠ ï ʛʨʫʧʘ ʤʦʣʝʢʫʣ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʩʢʣʘʜ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ çʛʦʨʤʦʥʠ ʢʣʽʪʠʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠè. ʅʝʦʙʭʽʜʥʽ ʜʣʷ 

ʢʦʦʧʝʨʘʮʽʾ ʢʣʽʪʠʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʝʘʣʽʟʘʮʽʾ ʝʪʘʧʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʦʧʠʩʘʥʦ 

ʙʽʣʴʰ 20 ʚʠʜʽʚ ʽʥʪʝʨʣʝʡʢʽʥʽʚ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʟ ʥʠʭ ʻ ʥʘʩʪʫʧʥʽ: 

ɯʃ-1 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʘʢʨʦʬʘʛʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɺʽʜʦʤʠʡ ʨʘʥʽʰʝ ʷʢ ʝʥʜʦʛʝʥʥʠʡ ʧʽʨʦʛʝʥ. 

ʇʽʜ ʚʧʣʠʚʦʤ ɯʃ-1 ʽʥʽʮʽʶʶʪʴʩʷ ʚʘʞʣʠʚʽ ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ɯʃ-1 

ʩʧʨʠʷʻ ʪʦʤʫ, ʱʦ ʊ-ʣʽʤʬʦʮʠʪʠ-ʭʝʣʧʝʨʠ ʧʦʯʠʥʘʶʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ɯʃ-2; ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʧʽʜ 

ʚʧʣʠʚʦʤ ʀʃ-1 ʥʘ ʊ-ʣʽʤʬʦʮʠʪʘʭ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʨʝʮʝʧʪʦʨ ʜʦ ɯʃ-2. 

ɯʃ-2 ï ʚʽʜʦʤʠʡ ʷʢ ʬʘʢʪʦʨ ʨʦʩʪʫ ʣʽʤʬʦʮʠʪʽʚ, ʪʦʙʪʦ ʙʽʣʦʢ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʣʽʬʝʨʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ. 

ʇʨʦʜʫʢʫʻʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ-ʭʝʣʧʝʨʘʤʠ 1-ʛʦ ʪʠʧʫ. 

ɯʃ-4 ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʭʝʣʧʝʨʘʤʠ 2-ʛʦ ʪʠʧʫ. ɻʦʣʦʚʥʘ ʡʦʛʦ ʨʦʣʴ ï ʧʽʜʩʠʣʝʥʥʷ 

ʨʦʟʚʠʪʢʫ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʝʨʝʢʣʶʯʝʥʥʷ ʧʨʦʜʫʢʮʽʾ IgM ʥʘ ʧʨʦʜʫʢʮʽʶ IgG4 

ʘʙʦ IgE. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʚʠʱʝʥʘ ʝʢʩʧʨʝʩʽʷ ɯʃ-4 ʩʧʨʠʷʻ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʝʥʽʡ ʧʨʦʜʫʢʮʽʾ 

IgE. 

ɯʃ-10  - ʩʫʧ ʨʝʩʦʨʥʠʡ ʽʥʪʝʨʣʝʡʢʽʥ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ ʪʘʢ ʷʢ ɯʃ-4. ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʭʝʣʧʝʨʘʤʠ 

2-ʛʦ ʪʠʧʫ. ɭ ʮʠʪʦʢʽʥʦʤ, ʱʦ ʧʨʠʛʥʽʯʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ-ʭʝʣʧʝʨʽʚ 1-ʛʦ ʪʠʧʫ. 

ɯʥʪʝʨʬʝʨʦʥ ï ʛʨʫʧʘ ʮʠʪʦʢʽʥʽʚ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʢʣʽʪʠʥ ʜʦ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ, 

ʚʦʣʦʜʽʶʪʴ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ ʝʬʝʢʪʦʤ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽ ʨʝʛʫʣʶʚʘʪʠ ʽʤʫʥʥʫ ʚʽʣʧʦʚʽʜʴ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʽʥʪʝʨʬʝʨʦʥʽʚ: Ŭ ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʣʝʡʢʦʮʠʪʘʤʠ; ɓ ï ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʪʘ ɔ ï ʧʨʦʜʫʢʫʻʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ-ʭʝʣʧʝʨʘʤʠ 1-ʛʦ ʪʠʧʫ. 

ʂʽʣʝʨʥʽ ʊ-ʢʣʽʪʠʥʠ - ʊ-ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴ ʩʚʦʾʤʠ ʨʝʮʝʧʪʦʨʘʤʠ (ʊʢʈ) ʟʘʨʘʞʝʥʽ 

ʚʽʨʫʩʘʤʠ ʢʣʽʪʠʥʠ ʪʘ ʨʫʡʥʫʶʪʴ ʾʭ. 

ʂʣʘʩʠʯʥʠʡ ʰʣʷʭ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ ï ʤʝʭʘʥʽʟʤ ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ, ʤʘʻ ʥʘʩʪʫʧʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ: 1) ʥʘʷʚʥʽʩʪʴ ʜʣʷ ʡʦʛʦ ʟʘʧʫʩʢʫ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʫ ʩʢʣʘʜ ʷʢʠʭ 
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ʚʭʦʜʷʪʴ ʧʝʨʰ ʟʘ ʚʩʝ IgG ʪʘ IgM; ʧʦʯʘʪʦʢ ʧʨʦʮʝʩʫ ʘʢʪʠʚʘʮʽʾ ʟ ʨʘʥʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʤʧʣʝʤʝʥʪʫ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ  ʉ1, ʉ4 ʽ ʉ2; ʫʪʚʦʨʝʥʥʷʤ ʧʨʠ ʧʦʩʣʽʜʫʶʯʽʡ ʘʢʪʠʚʘʮʽʾ ʉ1, ʉ4 

ʽ ʉ2 ʉɿ-ʢʦʥʚʝʨʪʘʟʠ ʢʣʘʩʠʯʥʦʛʦ ʰʣʷʭʫ ʉ4b2a. 

 

ʂʣʘʩʪʝʨʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ (ʘʥʛʣ. clusters of differentiation, ʩʢʦʨʦʯʝʥʦ ʉʆ) - ʙʽʣʢʦʚʽ 

ʘʥʪʠʛʝʥʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʽ ʚʠʷʚʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ 

ʘʥʪʠʪʽʣ (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʮʝ ʩʚʦʻʨʽʜʥʽ ʤʘʨʢʝʨʠ (ʤʽʪʢʠ), ʟʘ ʷʢʠʤʠ ʦʜʥʽ ʢʣʽʪʠʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʽʥʰʠʭ). 

ʂʣʽʪʠʥʠ ʧʘʤ'ʷʪʽ ï ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʧʝʨʚʠʥʥʽʡ ʽʤʫʥʽʟʘʮʽʾ ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ 

ʪʨʠʚʘʣʠʡ ʯʘʩ. ʂʣʽʪʠʥʠ ʧʘʤ'ʷʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʩʢʦʨʝʥʫ, ʙʽʣʴʰ ʩʠʣʴʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʧʨʠ 

ʧʦʚʪʦʨʥʽʡ ʟʫʩʪʨʽʯʽ ʦʨʛʘʥʽʟʤʫ ʟ ʘʥʪʠʛʝʥʦʤ (ʧʘʪʦʛʝʥʦʤ), ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʧʨʠ ʧʝʨʚʠʥʥʽʡ 

ʽʤʫʥʽʟʘʮʽʾ. 

ʂʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʽ ʬʘʢʪʦʨʠ ï ʬʘʢʪʦʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥ. 

ʂʦʤʧʣʝʤʝʥʪ - ʩʠʩʪʝʤʘ ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʽʚ ʩʚʽʞʦʾ ʢʨʦʚʽ, ʬʘʢʪʦʨ ʧʨʠʨʦʜʥʦʛʦ ʽʤʫʥʽʪʝʪʫ 

ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ; ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʚ'ʷʪʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ 11 ʙʽʣʢʽʚ (ʧʝʨʰʠʡ 

ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʤʘ ʩʫʙʦʜʠʥʠʮʷʤʠ) ʽ, ʧʨʠʻʜʥʫʶʯʠʩʴ ʜʦ ʢʦʤʧʣʝʢʩʫ ʘʥʪʠʛʝʥ-

ʘʥʪʠʪʽʣʦ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ, ʚʠʢʣʠʢʘʻ ʣʽʟʠʩ ʙʘʢʪʝʨʽʡ, ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʽʥʰʠʭ 

ʢʣʽʪʠʥ, ʘʢʪʠʚʘʮʽʷ ʢʦʤʧʣʝʤʝʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʟ 

ʽʤʫʥʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʢʣʘʩʠʯʥʠʡ ʰʣʷʭ ʘʢʪʠʚʘʮʽʾ). 

ʂʦ-ʩʪʠʤʫʣʷʮʽʷ ï ʜʦʜʘʪʢʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ ʚ ʤʦʤʝʥʪ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʫ. 

ʈʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦ-ʩʪʠʤʫʣʷʪʦʨʥʠʭ ʤʦʣʝʢʫʣ: ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʘʨʠ çʤʘʢʨʦʬʘʛ ï ʊ-

ʭʝʣʧʝʨè - ʮʝ CD80/CD86 ï CD28; ʜʣʷ ʧʘʨʠ çʊ-ʭʝʣʧʝʨ ï ɺ-ʣʽʤʬʦʮʠʪè - CD40 ʣʽʛʘʥʜ ï  CD40. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʨʦʬʘʛ ʜʘʻ ʢʦ-ʩʪʠʤʫʣʷʮʽʡʥʠʡ ʩʠʛʥʘʣ ʊ-ʭʝʣʧʝʨʫ, ʘ ʊ-ʭʝʣʧʝʨ ï ɺ-ʣʽʤʬʦʮʠʪʫ. 

ʋ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʛʦ ʩʠʛʥʘʣʫ ʥʘʩʪʫʧʘʻ ʘʥʝʨʛʽʷ ʢʣʽʪʠʥ ʘʙʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʧʦʧʪʦʟ. 

ʃʝʪʘʣʴ ï ʤʫʪʘʮʽʷ, ʷʢʘ ʚʠʢʣʠʢʘʻ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥʠ ʯʠ ʦʩʦʙʠʥʠ ʧʝʨʝʜ ʜʦʩʷʛʥʝʥʥʷʤ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ. 

ʃʘʥʛʝʥʛʘʨʩʘ ʢʣʽʪʠʥʠ ï ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʽ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʰʢʽʨʠ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ 

ʨʝʮʝʧʪʦʨʦʤ ʜʦ Fc-ʬʨʘʛʤʝʥʪʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʤʘʶʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʘʥʪʠʛʝʥʠ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʢʣʘʩʫ ɯɯ ʪʘ CDIa. 

ʃʝʡʢʦʪʨʽʻʥʠ ï ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʽ ʧʽʜʩʠʣʶʶʪʴ ʟʘʧʘʣʴʥʠʡ 

ʧʨʦʮʝʩ, ʭʝʤʦʪʘʢʩʠʩ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʩʫʜʠʥʥʫ ʧʨʦʥʠʢʥʽʩʪʴ. ʇʨʦʜʫʢʮʽʷ ʙʘʟʦʬʽʣʘʤʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʪʢʘʥʴʦʚʠʤʠ, ʽ ʤʘʢʨʦʬʘʛʘʤʠ. 
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ʃʽʟʦʮʠʤ ï ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʬʝʨʤʝʥʪ, ʧʨʠʩʫʪʥʽʡ ʚ ʛʨʘʥʫʣʘʭ ʬʘʛʦʮʠʪʫʶʯʠʭ ʢʣʽʪʠʥ, ʚ 

ʩʣʴʦʟʦʚʽʡ ʨʽʜʠʥʽ ʪʘ ʩʣʶʥʽ, ʷʢʠʡ ʨʦʟʱʝʧʣʶʻ ʧʝʧʪʠʜʦʛʣʽʢʘʥʠ ʤʝʤʙʨʘʥʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ. 

ʃʽʤʬʘ ï ʨʽʜʠʥʘ, ʱʦ ʮʠʨʢʫʣʶʻ ʚ ʣʽʤʬʘʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʚʠʢʦʥʫʻ ʪʨʦʬʽʯʥʫ ʪʘ 

ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʾ; ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʣʽʤʬʦʮʠʪʽʚ ʪʘ  ʜʫʞʝ ʤʘʣʦ ʝʨʠʪʨʦʮʠʪʽʚ; ʜʦ ʣʽʤʬʠ ʣʝʛʢʦ 

ʧʨʦʥʠʢʘʶʪʴ ʦʪʨʫʪʠ ʡ ʙʘʢʪʝʨʽʘʣʴʥʽ ʪʦʢʩʠʥʠ, ʷʢ ʧʦʪʽʤ ʥʝʡʪʨʘʣʽʟʫʶʪʴʩʷ ʚ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʘʭ.  

ʃʽʤʬʦʾʜʥʽ ʦʨʛʘʥʠ (ʮʝʥʪʨʘʣʴʥʽ) ï ʦʨʛʘʥʠ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʠʤʫʩ ʽ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ ʫ ʩʩʘʚʮʽʚ. 

ʃʽʤʬʦʢʽʥʠ ï ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʛʣʽʢʦʧʨʦʪʝʾʜʠ), ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʽ ʚʠʜʽʣʷʶʪʴʩʷ 

ʚʩʽʤʘ ʧʦʧʫʣʷʮʽʷʤʠ ʣʽʤʬʦʮʠʪʽʚ ʧʨʠ ʜʽʾ ʘʥʪʠʛʝʥʫ ʘʙʦ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʘʢʪʠʚʘʪʦʨʘ (ʥʘʧʨ. 

ʣʝʢʪʠʥʫ).   ɿʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʦʨʜʠʥʘʮʽʷ, ʢʦʦʧʝʨʘʮʽʷ ʪʘ ʨʝʛʫʣʷʮʽʷ ʬʫʥʢʮʽʡ 

ʢʣʽʪʠʥ, ʟʘʣʫʯʝʥʠʭ ʜʦ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʃʽʤʬʦʮʠʪʠ ʥʘʾʚʥʽ ï ʣʽʤʬʦʮʠʪʠ, ʱʦ ʧʨʦʡʰʣʠ ʜʦʘʥʪʠʛʝʥʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʽ ʥʝ ʢʦʥʪʘʢʪʫʶʪʴ 

ʟ ʘʥʪʠʛʝʥʦʤ. ɿʫʩʪʨʽʯ ʟ ʘʥʪʠʛʝʥʦʤ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʧʦʜʘʣʴʰʠʡ ʧʦʩʪ ʘʥʪʠʛʝʥʥʠʡ ʨʦʟʚʠʪʦʢ ʟ 

ʧʝʨʝʭʦʜʦʤ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʝʬʝʢʪʦʨʥʽ ʢʣʽʪʠʥʠ. 

ʃʽʤʬʦʮʠʪʠ ʊ (ʊ-ʢʣʽʪʠʥʠ) ï ʦʜʠʥ ʽʟ ʢʣʘʩʽʚ ʣʽʤʬʦʮʠʪʽʚ, ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʪʠʤʫʩʫ. 

ʊ-ʣʽʤʬʦʮʠʪʠ ï ʛʦʣʦʚʥʽ ʫʯʘʩʥʠʢʠ ʊ-ʩʠʩʪʝʤʠ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʢʣʽʪʠʥʥʫ ʬʦʨʤʫ 

ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ. ʆʩʥʦʚʥʘ ʦʟʥʘʢʘ ʊ-ʢʣʽʪʠʥ ï ʥʘʷʚʥʽʩʪʴ ʊ-ʢʣʽʪʠʥʥʦʛʦ 

ʘʥʪʠʛʝʥʨʦʟʧʽʟʥʘʚʘʣʴʥʦʛʦ ʛʝʪʝʨʦʜʠʤʝʨʥʦʛʦ ʨʝʮʝʧʪʦʨʘ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʟ ʦʜʥʦʜʦʤʝʥʥʠʤʠ ʉ3-

ʙʽʣʢʘʤʠ, ʘ ʪʘʢʦʞ ʤʘʨʢʝʨʘ Thy-1 (ʫ ʤʠʰʝʡ). 

ʃʦʢʫʩ ï ʤʽʩʮʝ ʫ ʭʨʦʤʦʩʦʤʽ, ʜʝ ʤʽʩʪʠʪʴʩʷ ʛʝʥ (ʜʚʘ ʘʣʝʣʽ ʫ ʜʠʧʣʦʾʜʥʠʭ ʢʣʽʪʠʥʘʭ).  

ʄʘʢʨʦʬʘʛ ï ʬʘʛʦʮʠʪʫʶʯʘ ʢʣʽʪʠʥʘ, ʷʢʘ ʧʦʭʦʜʠʪʴ ʚʽʜ ʤʦʥʦʮʠʪʘ ʧʝʨʠʬʝʨʽʡʥʦʾ ʢʨʦʚʽ ʪʘ ʤʦʞʝ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʘ ʢʣʽʪʠʥʘ ʪʘ ʢʣʽʪʠʥʘ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʫʻ ʘʥʪʠʪʽʣʦ-

ʟʘʣʝʞʥʫ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. 

ʄʘʨʢʝʨ ï ʘʣʝʣʴ (ʯʠ ʦʟʥʘʢʘ), ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʦʪʨʦʛʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫ ʥʘʱʘʜʢʽʚ. 

ʄʽʪʦʛʝʥ ï ʩʫʙʩʪʘʥʮʽʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʩʧʝʮʠʬʽʯʥʫ  ʧʨʦʣʽʬʝʨʘʮʽʶ ʣʽʤʬʦʮʠʪʽʚ 

(ʬʽʪʦʛʝʤʘʛʣʶʪʠʥʽʥ, ʢʦʥʢʘʥʘʚʘʣʽʥ ɸ, ʤʽʪʦʛʝʥ ʣʘʢʦʥʦʩʘ). 

ʄʽʻʣʦʤʘ ï ʪʠʧ ʟʣʦʷʢʽʩʥʦʾ ʧʫʭʣʠʥʠ, ʢʦʣʠ ʟ ʥʝʚʽʜʦʤʠʭ ʧʨʠʯʠʥ ʨʦʟʨʦʩʪʘʻʪʴʩʷ ʢʣʦʥ 

ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʩʠʥʪʝʟʫʶʪʴ ʯʽʪʢʦ ʦʜʥʘʢʦʚʽ ʤʦʣʝʢʫʣʠ ɔ-ʛʣʦʙʫʣʽʥʫ. 

ʄʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ ï ʨʝʯʦʚʠʥʠ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ ʢʫʙʽʯʥʠʤʠ ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʪʘ ʩʧʨʠʷʶʪʴ ʧʨʠʚʘʙʣʶʚʘʥʥʶ ʣʽʤʬʦʮʠʪʽʚ ʜʦ ʤʽʩʮʷ ʣʦʢʘʣʽʟʘʮʽʾ ʘʥʪʠʛʝʥʫ ʡ 

ʫʪʨʠʤʘʥʥʶ ʾʭ ʪʘʤ. 

ʄʦʥʦʙʣʘʩʪ ï ʩʘʤʘ ʨʘʥʥʷ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʢʣʽʪʠʥʘ, ʟ ʷʢʦʾ ʫʪʚʦʨʶʻʪʴʩʷ ʤʦʥʦʮʠʪ, ɼʦʟʨʽʚʘʥʥʷ 

ʧʨʦʭʦʜʠʪʴ ʙʝʟ ʧʨʦʤʽʞʥʦʾ ʩʪʘʜʽʾ (ʧʨʦʤʦʥʦʮʠʪ). ʄʦʥʦʙʣʘʩʪʠ ʧʨʠʩʫʪʥʽ ʚ ʢʨʦʚʦʪʚʦʨʥʽʡ ʪʢʘʥʠʥʽ 
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ʯʝʨʚʦʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʋ ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʫ ʤʦʥʦʙʣʘʩʪʠʯʥʫ ʣʝʡʢʝʤʽʶ ʚʦʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʚ 

ʢʨʦʚʽ. 

ʄʦʥʦʢʣʦʥ ï ʢʫʣʴʪʫʨʘ ʘʥʪʠʪʽʣʦʧʨʦʜʫʮʝʥʪʽʚ, ʢʦʪʨʽ ʧʦʭʦʜʷʪʴ ʟ ʦʜʥʦʛʦ ʣʽʤʬʦʮʠʪʫ. 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ï ʘʥʪʠʪʽʣʘ ʦʜʥʽʻʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʦʜʥʠʤ 

ʢʣʽʪʠʥʥʠʤ ɺ-ʢʣʦʥʦʤ ʽ ʤʘʻ ʥʘʟʚʫ ʛʠʙʨʠʜʦʤʘ. ʅʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʽ ʤʘʶʪʴ ʦʜʥʫ 

ʘʥʪʠʛʝʥʟʚô̫ ʟʫʶʯʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. 

ʄʦʥʦʮʠʪʠ ï ʤʦʥʦʥʫʢʣʝʘʨʥʽ ʬʘʛʦʮʠʪʠ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʪʘ ʻ 

ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʪʢʘʥʠʥʥʠʭ ʤʘʢʨʦʬʘʛʽʚ. 

ʄʫʪʘʥʪ ï ʦʨʛʘʥʽʟʤ, ʢʦʪʨʠʡ ʥʝʩʝ ʤʫʪʘʥʪʥʠʡ ʘʣʝʣʴ. 

ʄʫʪʘʛʝʥʝʟ ï ʧʨʦʮʝʩ ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʜʢʦʚʠʭ ʟʤʽʥ ï ʤʫʪʘʮʽʡ. 

ʄʫʪʘʛʝʥʠ ï ʬʘʢʪʦʨʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʤʫʪʘʮʽʾ ï ʨʽʟʥʽ ʚʠʜʠ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʜʝʷʢʽ ʭʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ (ʛʽʜʨʦʢʩʠʣʘʤʽʥ, ʝʪʠʣʝʥʽʤʽʥ ʪʘ ʽʥ.), ʚʽʨʫʩʠ. 

ʄʫʪʘʮʽʷ ï ʟʤʽʥʘ ʫ ʩʧʘʜʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ (ɼʅʂ, ʛʝʥʽ, ʭʨʦʤʦʩʦʤʽ, ʛʝʥʦʤʽ). 

ʅʝʟʘʣʝʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ ï ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʘ (ʦʟʥʘʢʠ) ʙʝʟ ʚʧʣʠʚʫ ʽʥʰʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ( ʽʥʰʦʛʦ ʛʝʥʘ ʘʙʦ ʧʦʣʫ), ʷʢ ʧʨʘʚʠʣʦ, ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʛʦʚʦʨʷʪʴ ʧʨʦ ʛʝʥʠ, 

ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʨʽʟʥʽ ʛʨʫʧʠ ʟʯʝʧʣʝʥʥʷ. 

ʅʝʟʘʣʝʞʥʠʡ ʨʦʟʧʦʜʽʣ ï ʈʦʟʧʦʜʽʣ ʛʝʥʽʚ, ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʭʨʦʤʦʩʦʤʘʭ, ʚ ʛʘʧʣʦʾʜʥʽ 

ʛʘʤʝʪʠ, ʪʦʙʪʦ ʥʘʷʚʥʽʩʪʴ ʯʠʩʣʘ ʛʘʤʝʪ ɸɺ, ʘɺ,  ɸb,  ʘb ʫ ʽʥʜʠʚʽʜʘ ʟ ʛʝʥʦʪʠʧʦʤ ɸʘɺb. ʅ.ʨ. 

ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ʄʝʥʜʝʣʷ ʧʨʦ ʥʝʟʘʣʝʞʥʠʡ ʨʦʟʧʦʜʽʣ ʦʟʥʘʢ. 

ʅʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ï ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʥʝ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʪʚʘʨʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʘʣʝ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʡʦʛʦ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʅʘ ï ʚʘʣʽʥ, ʽʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʤʝʪʽʦʥʽʥ, 

ʪʨʝʦʥʽʥ, ʪʨʠʧʪʦʬʘʥ, ʬʝʥʽʣʘʣʘʥʽʥ, ʘʨʛʽʥʽʥ, ʛʽʩʪʠʜʽʥ,, ʧʦʩʪʫʧʘʶʪʴ ʜʦ ʦʨʛʘʥʽʟʤʫ ʟ ʾʞʝʶ. ɯʥʰʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʘʤʽʥʥʠʭ, ʜʝʷʢʽ ʟ ʥʠʭ ï ʫʤʦʚʥʦ, ʥʘʧʨʠʢʣʘʜ ʪʠʨʦʟʠʥ, ʷʢʠʡ 

ʫʪʚʦʨʶʻʪʴʩʷ  ʚ ʦʨʛʘʥʽʟʤʽ  ʪʽʣʴʢʠ ʟ ʬʝʥʽʣʘʣʘʥʽʥʫ ʽ ʧʨʠ ʥʝʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʫ ʾʞʽ ʤʦʞʝ ʩʪʘʪʠ 

ʥʝʟʘʤʽʥʥʠʤ. 

ʅʝʡʪʨʦʬʽʣʠ ï ʦʜʥʘ ʽʟ ʬʦʨʤ ʣʝʡʢʦʮʠʪʽʚ ʢʨʦʚʽ ʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ, ʬʦʨʤʘ ʟʝʨʥʠʩʪʠʭ 

ʣʝʡʢʦʮʠʪʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʬʘʛʦʮʠʪʦʟʫ ʜʨʽʙʥʠʭ ʯʫʞʦʨʽʜʥʠʭ ʯʘʩʪʦʢ, ʚʢʣʶʯʘʶʯʠ ʙʘʢʪʝʨʽʾ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʚʦʥʠ ʨʘʥʽʰʝ ʚʩʽʭ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʪʢʘʥʠʥʠ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʂʨʽʤ ʪʦʛʦ ʚʦʥʠ ʚʦʣʦʜʽʶʪʴ ʟʜʘʪʥʽʩʪʶ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʪʠʪʽʣʦʟʘʣʝʞʥʫ 

ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. 

ʅʝʤʝʥʜʝʣʽʚʩʴʢʠʡ ʬʘʢʪʦʨ ï ɿʦʚʥʽʰʥʻ ʷʜʝʨʥʠʡ ʛʝʥ, ʷʢʠʡ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʦʨʛʘʥʝʣʘʭ.  
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ʅʝʤʝʥʜʝʣʽʚʩʴʢʝ ʫʩʧʘʜʢʫʚʘʥʥʷ ï ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʦʯʽʢʫʚʘʥʦʛʦ , ʟʛʽʜʥʦ ʟʘʢʦʥʘʤ ʄʝʥʜʝʣʷ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʪ ʬʝʥʦʪʠʧʽʚ  ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʢʨʝʱʫʚʘʥʥʷ, ʘʙʦ ʧʦʷʚʘ ʥʝʟʚʠʯʘʡʥʠʭ 

ʬʝʥʦʪʠʧʽʚ, ʷʢ ʩʣʽʜʩʪʚʦ                        

ʅʂ-ʢʣʽʪʠʥʠ - ʥʦʨʤʘʣʴʥʽ (ʧʨʠʨʦʜʥʽ) ʢʽʣʝʨʥʽ ʢʣʽʪʠʥʠ. ʇʦʧʫʣʷʮʽʷ ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʚʦʣʦʜʽʻ 

ʧʨʠʨʦʜʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʨʦʟʧʽʟʥʘʚʘʪʠ ʡ ʨʫʡʥʫʚʘʪʠ ʜʝʷʢʽ ʽʥʬʽʢʦʚʘʥʽ ʚʽʨʫʩʘʤʠ ʪʘ ʧʫʭʣʠʥʥʽ 

ʢʣʽʪʠʥʠ. 

ʅʦʩʽʡ ï ʙʫʜʴ-ʷʢʘ ʤʦʣʝʢʫʣʘ, ʷʢʘ ʧʽʩʣʷ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʥʝ ʽʤʫʥʦʛʝʥʥʦʶ ʤʦʣʝʢʫʣʦʶ, ʥʘʧʨʠʢʣʘʜ, ʟ 

ʛʘʧʪʝʥʦʤ, ʥʘʜʘʻ ʦʩʪ ʘʥʥʽʡ ʽʤʫʥʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʫʣʝʚʽ ʢʣʽʪʠʥʠ - ʮʝ ʛʨʫʧʘ ʢʣʽʪʠʥ, ʷʢʽ ʱʝ ʜʦ ʢʽʥʮʷ ʥʝ ʚʠʟʥʘʯʝʥʽ ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʧʦʧʫʣʷʮʽʷ. 

ʄʦʞʣʠʚʦ, ʮʝ ʤʦʣʦʜʽ ʘʙʦ ʩʪʘʨʽʶʯʽ ʢʣʽʪʠʥʠ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʅʝ ʤʽʩʪʷʪʴ ʘʙʦ 

ʤʽʩʪʷʪʴ ʤʘʣʦ ʨʝʮʝʧʪʦʨʽʚ ʽ ʤʘʨʢʝʨʽʚ ʊ- ʽ ɺ-ʢʣʽʪʠʥ. 

ʆʥʪʦʛʝʥʝʟ ï ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʥʠ (ʦʨʛʘʥʽʟʤʫ) ʟ ʤʦʤʝʥʪʫ ʟʘʨʦʜʞʝʥʥʷ ʜʦ 

ʧʨʠʨʦʜʥʦʾ ʩʤʝʨʪʽ ʘʙʦ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʦʜʥʦʢʣʽʪʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʚ ʥʘʩʣʽʜʦʢ ʧʦʜʽʣʫ. 

ʆʧʩʦʥʽʟʘʮʽʷ ï  ʧʨʦʮʝʩ, ʱʦ ʧʦʣʝʛʰʫʻ ʬʘʛʦʮʠʪʦʟ. ʆʙʫʤʦʚʣʝʥʠʡ ʟʚ'ʷʟʫʚʘʥʥʷʤ ʦʧʩʦʥʽʥʽʚ 

(ʘʥʪʠʪʽʣ ʽ ʢʦʤʧʦʥʝʥʪʫ ʉɿb ʢʦʤʧʣʝʤʝʥʪʫ) ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʘʥʪʠʛʝʥʘʤʠ ʙʘʢʪʝʨʽʡ, ʫʰʢʦʜʞʝʥʥʷ 

ʘʙʦ ʚʢʨʠʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʘʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʢʦʤʧʣʝʤʝʥʪʦʤ, ʉ-ʨʝʘʢʪʠʚʥʠʤ ʙʽʣʢʦʤ ʘʙʦ 

ʽʥʰʠʤʠ ʽʤʫʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʾʭ ʬʘʛʦʮʠʪʦʟʫ ʤʘʢʨʦʬʘʛʘʤʠ ʯʠ ʥʝʡʪʨʦʬʽʣʘʤʠ. 

ʆʧʩʦʥʽʥʠ (ʙʘʢʪʝʨʽʦʪʨʦʧʽʥʠ) - ʙʽʣʢʦʚʽ ʬʘʢʪʦʨʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʷʢʽ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ 

ʧʦʚʝʨʭʥʝʶ ʯʫʞʦʨʽʜʥʠʭ ʯʘʩʪʦʢ, ʧʦʣʝʛʰʫʶʪʴ ʾʭʥʻ ʟʘʭʦʧʣʝʥʥʷ ʬʘʛʦʮʠʪʘʤʠ. 

ʆʧʩʦʥʽʥ ï ʩʫʙʩʪʘʥʮʽʷ, ʷʢʘ ʧʽʜʩʠʣʶʻ ʬʘʛʦʮʠʪʦʟ, ʟʦʢʨʝʤʘ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ, ʘʢʪʠʚʦʚʘʥʠʡ 3-ʡ 

ʢʦʤʧʦʥʝʥʪ ʢʦʤʧʣʝʤʝʥʪʫ (C3b) ʪʘ ʽʥʰ. 

ʇʘʤ'ʷʪʽ ʢʣʽʪʠʥʠ ï ʢʣʦʥʠ ʊ- ʽ ɺ-ʢʣʽʪʠʥ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʧʨʠ ʧʝʨʚʠʥʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ, 

ʟʜʘʪʥʽ ʨʦʟʧʽʟʥʘʪʠ ʘʥʪʠʛʝʥ, ʱʦ ʚʠʢʣʠʢʘʚ ʾʭ ʫʪʚʦʨʝʥʥʷ, ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʥʴʦʛʦ ʧʦ ʪʠʧʫ 

ʚʪʦʨʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʇʝʡ'ʻʨʦʚʽ ʙʣʷʰʢʠ ï ʝʣʝʤʝʥʪʠ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʢʠʰʝʯʥʠʢʦʤ ʫ ʚʠʛʣʷʜʽ 

ʦʢʨʝʤʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʚ ʪʦʥʢʽʡ ʢʠʰʮʽ. 

ʇʨʠʤʽʨʫʚʘʥʥʷ ï ʧʨʦʮʝʩ, ʚʧʨʦʜʦʚʞ ʷʢʦʛʦ ʥʘʩʪʫʧʘʻ ʧʝʨʚʠʥʥʘ ʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʘʥʪʠʛʝʥʫ. 

ʇʝʨʝʤʠʢʘʥʥʷ ʢʣʘʩʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ï ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʥʘʷ ʚʣʘʩʪʠʚʽʩʪʴɺ-ʣʽʤʬʦʮʠʪʽʚ 

ʧʝʨʝʤʠʢʘʪʠ ʧʨʦʜʫʢʮʽʶ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟ ʦʜʥʦʛʦ ʢʣʘʩʘ ʥʘ ʽʥʰʠʡ, ʥʘʧʨʠʢʣʘʜ ʟ ʧʨʦʜʫʢʮʽʾ ɯ gM  

ʥʘ ʧʨʦʜʫʢʮʽʶ  IgG. 

ʇʣʘʟʤʘʪʠʯʥʘ ʢʣʽʪʠʥʘ ï ʟʘʢʣʶʯʥʠʡ ʝʪʘʧ ʘʥʪʠʛʝʥʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ; 

ʘʢʪʠʚʥʦ ʩʝʢʨʝʪʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʪʽʣ. 
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ʇʦʻʜʥʫʶʯʠʡ ʣʘʥʮʶʛ (goint ïʣʘʥʮʶʛ) ï ʤʦʣʝʢʫʣʘ, ʷʢʘ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʩʪʨʫʢʪʫʨʠ   IgM ʽ ʩʝʢʨʝʪʦʨʥʦʛʦ IgA . 

ʇʨʝʟʝʥʪʘʮʽʷ  ʘʥʪʠʛʝʥʫ ï ʧʨʦʮʝʩ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʧʝʚʥʽ  ʢʣʽʪʠʥʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʘʥʪʠʛʝʥ ʚ 

ʦʨʛʘʥʽʟʤʽ ʝʢʩ ʧʨʝʩʫʶʪʴ ʘʥʪʠʛʝʥ ʥʘ ʩʚʦʻʾ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʬʦʨʤʽ, ʷʢʫ ʤʦʞʫʪʴ ʨʦʟʧʽʟʥʘʪʠ 

ʣʽʤʬʦʮʠʪʠ. 

ʇʨʦʣʽʬʝʨʘʮʽʷ ï ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʢʣʽʪʠʥ ʰʣʷʭʦʤ ʤʽʪʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ 

ʜʽʻʶ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ (ʤʽʦʛʝʥʽʚ, ʝʥʜʦ- ʪʘ ʝʢʟʦʨʝʛʫʣʷʪʦʨʽʚ). 

 

ʇʨʦʮʝʩʽʥʛ ï (ʧʝʨʠʚʘʨʶʚʘʥʥʷ) ʘʥʪʠʛʝʥʫ ï ʧʨʦʮʝʩ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʢʣʽʪʠʥʘ ʜʦʚʦʜʠʪʴ 

ʚʝʣʠʢʫ ʤʦʣʝʢʫʣʫ ʙʽʣʢʦʚʦʛʦ ʘʥʪʠʛʝʥʘ ʞʜʦ ʬʦʨʤʠ ʧʝʧʪʠʜʘ, ʷʢʠʡ ʥʘʨʘʭʦʚʫʻ ʜʝʢʽʣʴʢʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ɺʥʫʪʨʽʰʥʻ ʢʣʽʪʠʥʥʽ ʮʠʪʦʟʦʣʴʥʽ ʙʽʣʢʠ ʧʝʨʝʚʘʨʶʶʪʴʩʷ 

(ʧʨʦʮʝʩʫʶʪʴʩʷ) ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʦʪʝʦʩʦʤʘʣʴʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʘ ʧʦʪʽʤ ʟʘʥʫʨʶʶʪʴʩʷ ʚ 

ʧʝʧʪʠʜʟʚôʷʟʫʶʯʽ ʙʦʨʦʟʜʢʠ ʘʥʪʠʛʝʥʽʚ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʢʣʘʩʫ I; ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ ʧʨʦʮʝʩʫʶʪʴʩʷ ʽ 

ʚʽʨʫʩʥʽ ʙʽʣʢʠ.  

ʇʦʣʽʤʦʨʬʽʟʤ ï ʚʠʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʘʣʝʣʴʥʠʭ  ʚʘʨʽʘʥʪʽʚ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʛʝʥʘ. 

ʇʦʣʽʛʝʥʽʷ ï ʥʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʥʝʘʣʝʣʴʥʠʭ ʙʣʠʟʴʢʦ ʟʯʝʧʣʝʥʠʭ ʛʝʥʽʚ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʽʟʦʛʝʥʥʽ ʦʟʥʘʢʠ. ʇʨʠ ʢʦʜʦʤʽʥʘʥʪʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʽ ʩʧʦʣʫʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʽ ʧʦʣʽʛʝʥʽʾ 

ʫʪʚʦʨʶʻ ʥʘʙʽʨ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ, ʷʢʽ ʽ ʚʠʟʥʘʯʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʦʩʽʙ ʚʠʜʫ. 

ʈʝʘʢʮʽʷ ʟʚ'ʷʟʫʚʘʥʥʷ ʢʦʤʧʣʝʤʝʥʪʫ ï ʩʝʨʦʣʦʛʽʯʥʘ ʨʝʘʢʮʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʤʝʥʪʟʚ'ʷʟʫʶʯʠʭ ɸʊ ʽ ɸɻ.  

 ʈʝʘʢʮʽʷ ʫ ʟʤʽʰʘʥʽʡ ʢʫʣʴʪʫʨʽ ʣʽʤʬʦʮʠʪʽʚ (ɿʂʃ) ï ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʊ-ʢʣʽʪʠʥ ʥʘ 

ʘʣʦʘʥʪʠʛʝʥʠ ɻʂɻʉ ʚ ʢʫʣʴʪʫʨʽ, ʷʢʘ ʚʤʽʱʫʻ ʢʣʽʪʠʥʠ ʜʚʦʭ ʚʽʜʤʽʥʥʠʭ ʟʘ ʩʧʝʮʠʬʽʯʥʽʩʪʶ 

ʽʥʜʠʚʽʜʽʚ, ʘʙʦ  ʢʣʽʪʠʥʠ ʜʚʦʭ ʽʥʙʨʝʜʥʠʭ ʣʽʥʽʡ ʪʚʘʨʠʥ. 

ʈʝʟʫʩ-ʢʦʥʬʣʽʢʪ ïʥʝʩʫʤʽʩʥʽʩʪʴ ʚ ʩʠʩʪʝʤʽ ʤʘʪʠ-ʧʣʽʜ ʟʘ ʘʥʪʠʛʝʥʘʤʠ ʩʠʩʪʝʤʠ ʨʝʟʫʩ ( ʤʘʪʠ ʨʝʟʫʩ-

ʥʝʛʘʪʠʚʥʘ; ʧʣʽʜ ʨʝʟʫʩ-ʧʦʟʠʪʠʚʥʠʡ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʛʝʤʦʣʽʪʠʯʥʦʾ ʭʚʦʨʦʙʠ 

ʥʝʤʦʚʣʷʪ, ʘʙʦ  ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʶ. 

ʈʝʘʢʮʽʷ ʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʦʪʠ ʭʘʟʷʾʥʘ (ʈʊʇʍ) ïʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʘʥʪʠʛʝʥʥʦʾ 

ʥʝʩʫʤʽʩʥʦʩʪʽ ʟʘ ʪʢʘʥʠʥʥʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ  ʜʦʥʦʨʘ ʽ ʨʝʮʠʧʽʻʥʪʘ. 

ɺʥʘʩʣʽʜʦʢ ʥʝʩʫʤʽʩʥʦʩʪʽ ʜʦʥʦʨʩʴʢʽ ʊ-ʣʽʤʬʦʮʠʪʠ ʘʪʘʢʫʶʪʴ ʊ-ʣʽʤʬʦʮʠʪʠ ʨʝʮʠʧʽʻʥʪʘ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʪʦʨʛʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʽ ʬʦʨʤʫʚʘʥʥʷ ʪʷʞʢʦʾ ʽʤʫʥʦʧʘʪʦʣʦʛʽʾ.   

ʈʝʮʝʧʪʦʨ ï ʤʦʣʝʢʫʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ, ʷʢʘ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʟʚô̫ ʟʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʙʽʣʢʠ ʘʙʦ 

ʧʝʧʪʠʜʠ. 
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ʉD-ʘʥʪʠʛʝʥ ï (ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ, ʷʢ ʢʣʘʩʪʝʨ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ï cluster differentiation) ï 

ʧʦʟʥʘʯʘʻ ʤʦʣʝʢʫʣʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʨʫʧʠ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ.  

ʉD-3 - ʤʘʨʢʝʨ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʢʦʤʧʣʝʢʩ ʽʟ ʧ'ʷʪʠ ʧʦʣʽʧʝʧʪʠʜʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʽʡ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ.  

ʉD-4 - ʤʘʨʢʝʨ, ʟʘ ʥʘʷʚʥʽʩʪʶ ʷʢʦʛʦ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʊ-ʭʝʣʧʝʨʥʽ ʢʣʽʪʠʥʠ.  

ʉD-8 - ʟʘʛʘʣʴʥʠʡ ʤʘʨʢʝʨ ʜʣʷ ʚʩʽʭ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ.  

ʉD-16 - ʨʝʮʝʧʪʦʨ ʜʦ Fc-ʬʨʘʛʤʝʥʪʫ ʤʦʣʝʢʫʣʠ IgG, ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʠʨʦʜʥʠʭ 

ʢʽʣʝʨʽʚ. 

ʉD-19-ʉD-22 - ʯʦʪʠʨʠ ʤʘʨʢʝʨʠ, ʷʢʽ ʧʦʨʷʜ ʽʟ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʚʠʤ ʨʝʮʝʧʪʦʨʦʤ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʥʘ ʧʦʚʝʨʭʥʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ʉʝʢʨʝʪʦʨʥʠʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥ ï ʽʤʫʥʦʛʣʦʙʫʣʽʥ, ʷʢʠʡ ʤʘʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʩʝʢʨʝʪʦʨʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʝʢʨʝʪʘʭ ʦʨʛʘʥʽʟʤʫ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʦʩʥʦʚʥʠʡ ʟʘʭʠʩʥʠʡ 

ʬʘʢʪʦʨ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʈʦʟʨʽʟʥʶʶʪʴ ʩʝʢʨʝʪʦʨʥʽ IgA   ̔  IgM. 

ʉʝʣʝʢʮʽʷ ʢʣʦʥʽʚ ʣʽʤʬʦʮʠʪʽʚ ï ʧʨʦʮʝʩ ʚʽʜʙʦʨʫ ʢʣʦʥʽʚ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʟʜʘʪʥʽ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʩʦʙʠʩʪʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ (ʧʦʟʠʪʠʚʥʘ 

ʩʝʣʝʢʮʽʷ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʪʽʤʫʩʽ), ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʢʣʦʥʽʚ, ʷʢʽ ʨʝʘʛʫʶʪʴ ʥʘ ʦʩʦʙʠʩʪʽ ʘʥʪʠʛʝʥʠ  

- ʘʫʪʦ ʘʥʪʠʛʝʥʠ ( ʥʝʛʘʪʠʚʥʘ ʩʝʣʝʢʮʽʷ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʪʽʤʫʩʽ ʜʣʷ ʊ-ʢʣʽʪʠʥ ʘʙʦ ʚ ʢʽʩʪʢʦʚʦʤʫ 

ʤʦʟʢʫ ʜʣʷ ɺ-ʢʣʽʪʠʥ. 

ʉʝʣʝʢʪʠʥʠ - ʪʨʠ ʤʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ: ʈ-ʩʝʣʝʢʪʠʥ (CD62ʈ), ɽ-ʩʝʣʝʢʪʠʥ (CD62ɽ) ʪʘ L_-ʩʝʣʝʢʪʠʥ 

(CD62L). ɹʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʠʧʠʥʝʥʥʽ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʯʝʨʝʟ ʝʥʜʦʪʝʣʽʡ ʚʝʥʫʣ. 

ʉʝʥʩʠʙʽʣʽʟʘʮʽʷ - ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ, ʽʥʜʫʢʦʚʘʥʦʾ ʧʦʧʝʨʝʜʥʽʤ ʚʚʝʜʝʥʥʷʤ 

ʘʣʝʨʛʝʥʫ ʧʽʜʚʠʱʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʥʝʛʘʡʥʦʛʦ ʘʙʦ ʚʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ. 

ʉʠʥʛʝʥʥʠʡ ï ʛʝʥʝʪʠʯʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ. ɼʣʷ ʪʚʘʨʠʥ ʧʨʠʢʣʘʜʦʤ ʻ Ăʯʠʩʪʽ ʣʽʥʽʾ ʪʚʘʨʠʥò  ʜʣʷ 

ʣʶʜʠʥʠ ï ʦʜʥʦ ʷʡʮʝʚʽ ʙʣʠʟʥʶʢʠ.  

ʉʠʩʪʝʤʘ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ - ʩʫʢʫʧʥʽʩʪʴ ʢʣʽʪʠʥ ʤʝʟʝʥʭʽʤʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʦʙ'ʻʜʥʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʟʜʘʪʥʦʩʪʽ ʜʦ ʬʘʛʦʮʠʪʦʟʫ; ʜʦ ʥʝʾ ʥʘʣʝʞʘʪʴ ʢʣʽʪʠʥʠ ʨʝʪʠʢʫʣʷʨʥʦʾ 

ʪʢʘʥʠʥʠ, ʝʥʜʦʪʝʣʽʷ ʩʠʥʫʩʦʾʜʽʚ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʚʩʽ ʚʠʜʠ ʤʘʢʨʦʬʘʛʽʚ; 

ʚʠʢʦʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ. 

ʉʦʤʘʪʠʯʥʘ ʛʽʧʝʨʤʫʪʘʮʽʷ ï ʧʦʩʠʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʦʯʢʦʚʠʭ ʤʫʪʘʮʽʡ ʚ ʛʝʥʘʭ ʚʘʨʽʘʙʝʣʴʥʠʭ 

ʨʝʛʽʦʥʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʘʥʪʠʛʝʥʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʽ ʜʽʻ ʷʢ ʤʝʭʘʥʽʟʤ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʘʥʪʠʪʽʣ. 
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ʉʧʘʜʢʦʚʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʧʝʨʝʜʘʚʘʪʠ ʦʩʦʙʠʥʘʤ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʤʦʨʬʦʘʥʘʪʦʤʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʚʦʻʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʽ 

ʨʠʩʠ ʩʪʘʥʦʚʣʝʥʥʷ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ.   

ʉʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʽʩʥʫʶʪʴ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ ʽ ʜʣʷ ʷʢʠʭ 

ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʛʝʥʥʘ, ʭʨʦʤʦʩʦʤʥʘ ʘʙʦ ʛʝʥʦʤʥʘ ʤʫʪʘʮʽʷ. 

ʉʧʝʮʠʬʽʯʥʽʩʪʴ ï ʪʽ ʘʥʪʠʛʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʷʢʠʭ ʘʥʪʠʛʝʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ʉʧʝʮʠʬʽʯʥʠʡ ʽʤʫʥʽʪʝʪ ï ʥʘʙʫʪʠʡ, ʘʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ,  ʫ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʘʥʪʠʛʝʥʫ ʦʨʛʘʥʽʟʤ ʚʠʨʦʙʣʷʻ ʧʝʚʥʽ, ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ; ʦʩʥʦʚʥʽ ʡʦʛʦ ʝʬʝʢʪʦʨʠ ï ʊ- ʪʘ ɺ-

ʣʽʤʬʦʮʠʪʠ. 

ʉʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ ï ʮʝ ʧʦʧʫʣʷʮʽʷ ʘʥʪʠʪʽʣ ʽʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʬʽʥʥʦʩʪʽ, ʘʣʝ ʚʦʥʠ 

ʚʦʣʦʜʽʶʪʴ ʟʘʛʘʣʴʥʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʜʦ ʜʘʥʦʛʦ ʛʘʧʪʝʥʫ. 

ʉʪʦʚʙʫʨʦʚʘ ʛʝʤʦʧʦʝʪʠʯʥʘ ʢʣʽʪʠʥʘ ï ʢʣʽʪʠʥʘ, ʷʢʘ ʻ ʨʦʜʦʧʦʯʘʪʢʦʚʦʶ ʜʣʷ ʚʩʽʭ ʢʣʽʪʠʥ ʢʨʦʚʽ; 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʣʶʜʠʥ ʽ ʪʚʘʨʠʥ. 

ʉʫʧʨʝʩʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʦʩʦʙʣʠʚʽ ʧʦʧʫʣʷʮʽʾ ʊ-ʢʣʽʪʠʥ, ʷʢʽ ʧʨʠʛʥʽʯʫʶʪʴ 

ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʽʥʰʠʭ ʊ- ʽ ɺ-ʢʣʽʪʠʥ ʘʙʦ ʞ ʥʘʧʨʘʚʣʷʪʁʴ ʚʽʜʧʦʚʽʜʴ ʽʥʰʠʤ ʰʣʷʭʦʤ 

(ʧʝʨʝʢʣʶʯʝʥʥʷ ʪʠʧʫ ʚʽʜʧʦʚʽʜʽ), ʥʝʜʦʚʛʦ-ʞʠʚʫʯʽ ʢʣʽʪʠʥʠ ʟ ʬʝʥʦʪʠʧʦʤ ʘʥʪʠʛʝʥʽʚ ʅ-2, Lyt-2,3, 

ʊhy-1, Qa-1, MTLA , lʘ, ʤʽʩʪʷʪʴ ʨʝʮʝʧʪʦʨʠ ʜʦ Fʩ-ʬʨʘʛʤʝʥʪʫ IgG, ʜʦ ʤʽʪʦʛʝʥʽʚ, ʛʽʩʪʘʤʽʥʫ, 

ʚʠʩʦʢʦʯʫʪʣʠʚʽ ʜʦ ʮʠʢʣʦʬʦʩʬʘʤʽʜʫ. 

ʊ-ʭʝʣʧʝʨʠ - ʩʫʙʧʦʧʫʣʷʮʽʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʘʢʮʽʷʭ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ. ʎʝ ʜʦʚʛʦʞʠʚʫʯʽ ʢʣʽʪʠʥʠ ʟ ʬʝʥʦʪʠʧʦʤ ʅ-2, Lyt-1, IgG, la, Thy-1, ʯʫʪʣʠʚʽ ʜʦ 

ʮʠʢʣʦʬʦʩʬʘʤʽʜʫ, ʤʽʩʪʷʪʴ ʨʝʮʝʧʪʦʨʠ ʜʦ ʤʽʪʦʛʝʥʽʚ, ʽʜʽʦʪʠʧʦʚʠʭ ʪʘ ʘʥʪʠʽʜʽʦʪʠʧʦʚʠʭ 

ʜʝʪʝʨʤʽʥʘʥʪ. 

ʊ-ʟʘʣʝʞʥʠʡ ʘʥʪʠʛʝʥ ï ʘʥʪʠʛʝʥ, ʱʦ ʧʦʪʨʝʙʫʻ ʫʯʘʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ-ʭʝʣʧʝʨʽʚ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʪʽʣ ʥʘ ʮʝʡ ʘʥʪʠʛʝʥ. 

ʊ-ʥʝʟʘʣʝʞʥʠʡ ʘʥʪʠʛʝʥ ï ʘʥʪʠʛʝʥ, ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ ʧʨʦʜʫʢʮʽʶ ʘʥʪʠʪʽʣ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʊ-

ʣʽʤʬʦʮʠʪʽʚ-ʭʝʣʧʝʨʽʚ. 

ʊʠʤʦʮʠʪʠ ï ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʪʠʤʫʩʽ; ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ʊ-ʩʫʧʨʝʩʦʨʠ - ʨʝʛʫʣʷʪʦʨʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʛʘʣʴʤʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʊ- ʽ ɽɺ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ 

ʘʥʪʠʛʝʥ. 

ʊ-ʭʝʣʧʝʨʠ ʜʨʫʛʦʛʦ ʪʠʧʫ - ʽʥʜʫʢʪʦʨʠ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ, ʧʨʦʜʫʢʫʶʪʴ 

ʽʥʪʝʨʣʝʡʢʽʥʠ 4, 5, 6, 10 ʽ ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʧʫʭʣʠʥ. 

ʊ-ʭʝʣʧʝʨʠ ʧʝʨʰʦʛʦ ʪʠʧʫ - ʭʝʣʧʝʨʠ ʟʘʧʘʣʝʥʥʷ, ʽʥʜʫʢʫʶʪʴ ʚʽʜʧʦʚʽʜʴ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ 

ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʽʥʪʝʨʣʝʡʢʽʥʫ 2, ʽʥʪʝʨʬʝʨʦʥʫ ʛʘʤʘ, ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ. 
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ʊ-ʮʠʪʦʪʦʢʩʠʯʥʽ ʣʽʤʬʦʮʠʪʠ - ʪʠʤʦʮʠʪʠ, ʬʫʥʢʮʽʻʶ ʷʢʠʭ ʻ ʨʫʡʥʫʚʘʥʥʷ ʰʣʷʭʦʤ ʣʽʟʠʩʫ ʢʣʽʪʠʥ-

ʠʣʽʰʝʥʝʡ, ʷʢʽ ʤʘʶʪʴ ʯʫʞʦʨʽʜʥʠʡ ʘʥʪʠʛʝʥ (ʧʫʭʣʠʥʥʠʭ ʪʘ ʚʽʨʫʩ-ʽʥʬʽʢʦʚʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʠʭ ʢʣʽʪʠʥ). 

ʊ-ʣʽʤʬʦʮʠʪʠ ï ʪʠʤʫʩʦʟʘʣʝʞʥʽ ʢʣʽʪʠʥʥʽ ʧʦʧʫʣʷʮʽʾ, ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʩʶ ʛʘʤʫ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʛʝʥʝʪʠʯʥʦ ʯʫʞʦʨʽʜʥʽ ʩʫʙʩʪʘʥʮʽʾ. 

ʊʦʣʝʨʘʥʪʥʽʩʪʴ ï ʩʪʘʥ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʥʝʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʚʣʘʩʥʽ ʘʥʪʠʛʝʥʠ 

ʦʨʛʘʥʽʟʤʫ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʦʟʨʽʚʘʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʨʘʥʩʛʝʥʥʠʡ ï ʪʝʨʤʽʥ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʬʘʢʪ ʧʝʨʝʥʦʩʫ ʛʝʥʽʚ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʚ ʦʜʥʦʤʫ ʦʨʛʘʥʽʟʤʽ, 

ʜʦ ʽʥʰʦʛʦ. ɼʘʥʽ ʛʝʥʠ ʚʤʠʢʘʶʪʴʩʷ ʚ ɼʅʂ ʭʘʟʷʾʥʘ. 

ʊʨʘʥʩʧʣʘʥʪʘʮʽʷ ï ʧʝʨʝʩʘʜʢʘ ʪʢʘʥʠʥʠ ʘʙʦ ʦʨʛʘʥʫ ʫ ʨʦʩʣʠʥ, ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ. 

ʌʘʛʦʮʠʪʠ  ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʭʠʩʥʽ ʢʣʽʪʠʥʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ, ʟʜʘʪʥʽ ʜʦ 

ʟʘʭʦʧʣʝʥʥʷ ʡ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʯʘʩʪʦʢ; ʜʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʥʝʡʪʨʦʬʽʣʠ, ʢʣʽʪʠʥʠ 

ʤʽʢʨʦʛʣʽʾ ʪʘ ʩʠʩʪʝʤʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ. 

ʌʘʛʦʮʠʪʦʟ - ʧʨʦʮʝʩ ʘʢʪʠʚʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʡ ʧʦʛʣʠʥʘʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʯʫʞʦʨʽʜʥʠʭ ʞʠʚʠʭ 

ʦʙ'ʻʢʪʽʚ (ʙʘʢʪʝʨʽʾ, ʬʨʘʛʤʝʥʪʠ ʢʣʽʪʠʥ) ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʦʜʥʦʢʣʽʪʠʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʘʙʦ 

ʜʝʷʢʠʤʠ ʢʣʽʪʠʥʘʤʠ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʪʚʘʨʠʥ; ʚʘʞʣʠʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠʨʦʜʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʣʶʜʠʥʠ.        

ʌʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ï ʛʨʫʧʘ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴʩʷ ʛʝʥʘʤʠ ʄʅʉ. ʌʅʇ 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʤʘʢʨʦʬʘʛʘʤʠ\ʤʦʥʦʮʠʪʘʤʠ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ (ʧʽʜʩʠʣʶʻ 

ʟʘʧʘʣʴʥʽ ʡ ʮʠʪʦʪʦʢʩʠʯʥʽ ʨʝʘʢʮʽʾ), ʘ ʪʘʢʦʞ ʨʫʡʥʫʻ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ. 

Fab-ʬʨʘʛʤʝʥʪ ï (ʘʥʪʠʛʝʥʟʚôʷʟʫʶʯʠʡ) ï ʬʨʘʛʤʝʥʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʷʢʠʡ ʟʚôʷʟʫʻ ʘʥʪʠʛʝʥ. 

IgG ʤʘʻ ʜʚʘ ʘʥʪʠʛʝʥʟʚôʷʟʫʶʯʠʭ  (Fab) ʬʨʘʛʤʝʥʪʘ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʦʙʠʜʚʘ ʣʝʛʢʠʭ ʣʘʥʮʶʛʘ  ʽ N-

ʢʽʥʮʝʚʽ ʯʘʩʪʠʥʠ ʦʙʦʭ ʚʘʞʢʠʭ ʣʘʥʮʶʛʽʚ, ʟʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʜʠʩʫʣʴʬʽʜ ʥʠʤʠ ʤʦʩʪʠʢʘʤʠ. 

Fab-ʬʨʘʛʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴ ʚʘʣʝʥʪʥʽʩʪʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʪʦʙʪʦ  ʪʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʛʝʥʫ, ʷʢʫ 

ʤʦʞʝ ʟʚôʷʟʫʚʘʪʠ ʜʘʥʠʡ ʢʦʥʢʨʝʪʥʠʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥ. 

Fc-ʬʨʘʛʤʝʥʪ ï ʢʦʥʩʪʘʥʪʥʠʡ ʬʨʘʛʤʝʥʪ, ʷʢʠʡ ʥʝ ʟʜʘʪʥʠʡ ʟʚôʷʟʫʚʘʪʠ ʘʥʪʠʛʝʥ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ 

ʚʭʦʜʷʪʴ ʉ-ʢʽʥʮʝʚʽ ʯʘʩʪʠʥʠ ʦʙʦʭ ʚʘʞʢʠʭ ʣʘʥʮʶʛʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

Fc-ʬʨʘʛʤʝʥʪʫ ʚʠʟʥʘʯʝʥʦ ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʟʚôʷʟʫʚʘʥʥʷ ʟ Fc-ʨʝʮʝʧʪʦʨʦʤ , ʷʢʠʡ ʻ ʥʘ ʤʝʤʙʨʘʥʽ 

ʙʘʛʘʪʴʦʭ ʢʣʽʪʠʥ; ʚ ʟʚôʷʟʫʚʘʥʥʽ ʟ C1q-ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʣʝʤʝʥʪʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ 

ʢʦʤʧʣʝʤʝʥʪʘ ʟʘ ʢʣʘʩʠʯʥʠʤ ʰʣʷʭʦʤ; ʨʝʘʣʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʫ IgG ʢʨʽʟʴ ʧʣʘʮʝʥʪʫ ʜʦ ʧʣʦʜʫ. 

ʌʝʥʦʤʝʥ ʘʛʣʶʪʠʥʘʮʽʾ ï ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʙʘʢʪʝʨʽʾ, ʢʣʽʪʠʥʠ ʪʚʘʨʠʥ ʘʙʦ ʽʥʰʽ ʢʦʨʧʫʩʢʫʣʷʨʥʽ 

ʘʥʪʠʛʝʥʥʽ ʯʘʩʪʢʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʫʩʧʝʥʟʽʾ, ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʠʪʽʣ ʩʢʣʝʶʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 



457 

 

ʌʝʥʦʤʝʥ ʜʝʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʦʨʛʘʥʽʟʤ, ʢʦʪʨʠʡ ʧʝʨʝʥʽʩ ʘʥʘʬʽʣʘʢʪʠʯʥʠʡ ʰʦʢ 

ʫ ʚʘʞʢʽʡ ʘʙʦ ʣʝʛʢʽʡ ʬʦʨʤʽ, ʥʘ ʜʝʢʽʣʴʢʘ ʜʥʽʚ ʚʪʨʘʯʘʻ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʜʦ ʜʘʥʦʛʦ ʘʥʪʠʛʝʥʫ ʽ 

ʥʘʩʪʫʧʥʝ ʡʦʛʦ ʚʚʝʜʝʥʥʷ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʥʘʬʽʣʘʢʪʠʯʥʠʤ ʰʦʢʦʤ. 

ɼʝʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ï ʝʣʽʤʽʥʘʮʽʷ ʽʟʦʽʤʫʥʥʠʭ ʘʥʪʠʪʽʣ ʽʟ ʦʨʛʘʥʽʟʤʫ. 

ʌʝʥʦʤʝʥ ʣʽʟʠʩʫ ï ʟʜʘʪʥʽʩʪʴ ʜʝʷʢʠʭ ʘʥʪʠʪʽʣ ʨʦʟʯʠʥʷʪʠ ʢʣʽʪʠʥʠ, ʧʨʦʪʠ ʷʢʠʭ ʚʦʥʠ ʚʠʥʠʢʣʠ. 

ʌʝʥʦʤʝʥ ʦʧʩʦʥʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʘʥʪʠʪʽʣʘ ʧʽʜʩʠʣʶʶʪʴ ʬʘʛʦʮʠʪʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ ʫ ʚʽʜʥʦʰʝʥʥʽ ʪʠʭ ʘʥʪʠʛʝʥʥʠʭ ʩʫʙʩʪʘʥʮʽʡ ʘʴʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʨʦʪʠ 

ʷʢʠʭ ʚʦʥʠ ʦʜʝʨʞʘʥʽ. 

ʌʝʥʦʤʝʥ ʧʨʝʮʠʧʽʪʘʮʽʾ ï ʝʬʝʢʪ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʯʠʥʥʠʭ ʘʥʪʠʛʝʥʥʠʭ ʩʫʙʩʪʘʥʮʽʡ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʥʪʠʪʽʣ ʟ ʧʦʷʚʦʶ ʧʦʤʫʪʥʽʥʥʷ ʧʨʦʟʦʨʠʭ ʨʦʟʯʠʥʽʚ. 

 ʌʝʥʦʤʝʥ HLA - ʛʝʥʝʪʠʯʥʦʾ ʨʝʩʪʨʠʢʮʽʾ ï ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʬʝʥʦʤʝʥ ʚ ʨʝʟʫʣʴʪʘʪʽ  ʷʢʦʛʦ ʊ-

ʢʣʽʪʠʥʠ ʨʦʟʧʽʟʥʘʶʪʴ ʧʨʦʮʝʩʦʚʘʥʠʡ ʯʫʞʝʨʽʜʥʠʡ ʘʥʪʠʛʝʥ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚ     ʧʨʝʟʝʥʪʘʮʽʾ 

ʦʩʦʙʠʩʪʠʤʠ ʘʫʪʦʣʦʛʽʯʥʠʤʠ HLA ʤʦʣʝʢʫʣʘʤʠ. 

ʌʝʥʦʪʠʧ ï ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʦʟʥʘʢ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʩʢʣʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʚʟʘʻʤʦʜʽʾ 

ʛʝʥʦʪʠʧʫ ʟ ʫʤʦʚʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ï ʘʥʪʠʛʝʥʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʧʦʚôʷʟʘʥʘ ʟ ʬʫʥʢʮʽʻʶ ʜʘʥʦʾ 

ʦʨʛʘʥʽʯʥʦʾ ʤʦʣʝʢʫʣʠ. 

ʍʝʤʦʢʽʥʠ ï ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʮʠʪʦʢʽʥʠ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʤʽʛʨʘʮʽʾ ʪʘ ʘʢʪʠʚʘʮʽʾ 

ʬʘʛʦʮʠʪʫʶʯʠʭ ʢʣʽʪʠʥ ʪʘ ʣʽʤʬʦʮʠʪʽʚ; ʚʽʜʽʛʨʘʶʪʴ ʦʜʥʫ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʨʦʣʝʡ ʫ ʟʘʧʘʣʴʥʽʡ 

ʚʽʜʧʦʚʽʜʽ. 

ʍʝʤʦʪʘʢʩʠʩʠ ï ʥʘʧʨʘʚʣʝʥʘ ʤʽʛʨʘʮʽʷ ʢʣʽʪʠʥ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʨʦʜʫʢʮʽʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʭʝʤʦʪʘʢʩʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʍʨʦʤʘʪʠʥ ï ʢʦʤʧʣʝʢʩ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʚ ʷʢʦʤʫ ʟʜʽʡʩʥʶʶʪʴʩʷ ʛʦʣʦʚʥʽ ʛʝʥʝʪʠʯʥʽ ʧʨʦʮʝʩʠ 

ʢʣʽʪʠʥʠ. ɺʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʭʨʦʤʦʩʦʤʘʭ ʷʜʨʘ ʢʣʽʪʠʥʠ ʪʚʘʨʠʥʥʠʭ ʽ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ; 

ʷʚʣʷʻ ʩʦʙʦʶ ʥʫʢʣʝʦʧʨʦʪʝʾʜ. 

ʍʨʦʤʦʩʦʤʠ ï ʩʪʨʫʢʪʫʨʠ ʢʣʽʪʠʥʥʦʛʦ ʷʜʨʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʜʘʚʘʥʥʷ ʩʧʘʜʢʦʚʦʾ 

ʥ̔ʬʦʨʤʘʮʽʾ ʚʽʜ ʢʣʽʪʠʥʠ ʜʦ ʢʣʽʪʠʥʠ ʪʘ ʚʽʜ ʧʦʢʦʣʽʥʥʷ ʜʦ ʧʦʢʦʣʽʥʥʷ.  

ʎʠʪʦʢʽʥʠ ï ʟʘʛʘʣʴʥʘ ʥʘʟʚʘ ʙʽʣʢʽʚ ʥʠʟʴʢʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʪʘ ʟʜʘʪʥʽ ʩʪʠʤʫʣʶʚʘʪʠ ʘʙʦ ʧʨʠʛʥʽʯʫʚʘʪʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʧʨʦʣʽʬʝʨʘʮʽʶ ʘʙʦ 

ʬʫʥʢʮʽʶ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ. ɭ ʤʝʜʽʘʪʦʨʘʤʠ ʤʽʞʢʣʽʪʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʎʠʪʦʬʽʣʴʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʧʨʠʻʜʥʫʚʘʪʠʩʴ ʜʦ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ ʜʦ ʙʘʟʦʬʽʣʽʚ. 

ʏʫʪʣʠʚʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʩʧʨʠʷʪʠ ʜʽʶ ʧʦʜʨʘʟʥʠʢʽʚ ʟ ʟʦʚʥʽʰʥʴʦʛʦ ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʐʘʨʥʽʨʥʠʡ ʨʝʛʽʦʥ ï ʜʽʣʷʥʢʘ ʘʤʽʥʦʢʠʩʣʦʪ ʤʽʞ Fab ʽ Fc- ʨʝʛʽʦʥʘʤʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʷʢʘ 

ʟʜʘʪʥʘ ʨʦʙʠʪʠ ʤʦʣʝʢʫʣʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʨʫʭʦʤʦʶ ʧʨʠ ʾʾ ʢʦʥʪʘʢʪʽ ʟ ʘʥʪʠʛʝʥʦʤ. 

ɽʧʽʪʦʧ ï ʜʽʣʷʥʢʘ ʘʥʪʠʛʝʥʫ (ʘʥʪʠʛʝʥʥʘ ʜʝʪʝʨʤʽʥʘʥʪʘ), ʷʢʘ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʘʥʪʠʛʝʥʨʦʟʧʽʟʥʘʶʯʠʤ 

ʨʝʮʝʧʪʦʨʦʤ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʚʠʪʢʦʤ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʗʜʨʦ ʢʣʽʪʠʥʥʝ ï ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʢʣʽʪʠʥ ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʷʢʦʛʦ ʻ ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʝʨʝʜʘʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʗʢʨ̔ʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ï ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʟʘʣʠʰʢʠ ʣʽʥʽʡʥʦʛʦ ʧʝʧʪʠʯʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʘʥʪʠʛʝʥʘ, 

ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʟʚôʷʟʦʢ ʟ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʚʱʽʣʠʥʽ ʤʦʣʝʢʫʣʠ iʢʣʘʩʫ ʄʅʉ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʬʦʨʤʫʻʪʴʩʷ ʽʤʫʥʦʛʝʥ - ʣʽʥʽʡʥʠʡ ʧʝʧʪʠʜ ʘʥʪʠʛʝʥʘ ʟ ʤʦʣʝʢʫʣʦʶiʢʣʘʩʫ, ʝʢʩʧʨʝʩʦʚʘʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ CD8 ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 


