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ɺɺɽɼɽʅʀɽ 

 

ɹʝʩʧʣʦʜʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʛʨʘʞʜʘʥ. ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠʟ ʚʩʝʛʦ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 74,4 ʤʣʥ., ʙʝʩʧʣʦʜʠʝʤ 

ʩʪʨʘʜʘʶʪ 12 ʤʣʥ. ʞʝʥʱʠʥ [1, 28]. ʏʘʩʪʦʪʘ ʠʥʬʝʨʪʠʣʴʥʳʭ ʙʨʘʯʥʳʭ ʩʦʶʟʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 8-17,5%, ʘ ʵʪʦ ʤʠʣʣʠʦʥʳ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ. 

ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʙʝʩʧʣʦʜʠʷ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ 43-65% 

ʩʣʫʯʘʝʚ ʙʝʩʧʣʦʜʠʝ ʚ ʙʨʘʢʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ 

ʞʝʥʱʠʥ, ʚ 5-6% - ʤʫʞʯʠʥ, ʚ 27,7 ï 48,4% - ʥʘʨʫʰʝʥʠʷʤʠ ʫ ʦʙʦʠʭ ʩʫʧʨʫʛʦʚ. 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 2,3% ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨ ʧʨʠʯʠʥʫ ʙʝʩʧʣʦʜʠʷ ʚʳʷʚʠʪʴ ʥʝ 

ʫʜʘʝʪʩʷ [27]. 

ʈʘʩʢʨʦʝʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʦ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʜʪʠ ʨʝʯʴ. 

ʈʝʧʨʦʜʫʢʮʠʷ ï ʵʪʦ ʧʨʠʩʫʱʝʝ ʚʩʝʤ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ ʩʚʦʡʩʪʚʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʝʙʝ ʧʦʜʦʙʥʳʝ ʦʩʦʙʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠ 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʞʠʟʥʠ.  

ʈʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ ʠʣʠ ʥʘʨʫʰʝʥʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʧʨʦʜʫʢʮʠʠ ʧʨʠ ʧʦʣʥʦʤ ʬʠʟʠʯʝʩʢʦʤ, ʧʩʠʭʠʯʝʩʢʦʤ 

ʠ ʩʦʮʠʘʣʴʥʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ. ʊʦ ʝʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʷʚʣʷʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʫʩʣʦʚʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʯʝʣʦʚʝʢʫ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʝ ʛʣʘʚʥʦʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ï ʩʪʘʪʴ ʨʦʜʠʪʝʣʝʤ [10]. 

ʀʤʤʫʥʦʛʝʥʝʪʠʢʘ ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣ ̫ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʯʝʣʦʚʝʢʘ. ʆʙʲʝʢʪʦʤ ʠʤʤʫʥʦʛʝʥʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʛʣʘʚʥʳʡ ʢʦʤʧʣʝʢʩ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʛʝʥʝʪʠʢʘ ʘʥʪʠʛʝʥʦʚ ʠ ʜʨʫʛʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʤʦʣʝʢʫʣʳ. ʀʤʤʫʥʦʛʝʥʝʪʠʢʘ - ʢʦʤʧʣʝʢʩʥʘʷ ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʩʦʯʝʪʘʶʱʘʷ 

ʤʝʪʦʜʳ ʠʤʤʫʥʦʣʦʛʠʠ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ.   
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1 ʇʈʀɺʓʏʅɸʗ ʇʆʊɽʈʗ ɹɽʈɽʄɽʅʅʆʉʊʀ ʀ 

ʀʄʄʋʅʆʃʆɻʀʏɽʉʂʀɽ ʌɸʂʊʆʈʓ  

 

ʇʨʦʮʝʩʩʳ ʠʤʤʫʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʛʨʘʶʪ ʩʘʤʫʶ ʛʣʘʚʥʫʶ 

ʨʦʣʴ ʚ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʪʝʯʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ [12]. ɺ 1953 ʛʦʜʫ Medawar ʧʝʨʚʳʡ 

ʧʨʝʜʣʦʞʠʣ ʢʦʥʮʝʧʮʠʶ ʠʤʤʫʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʣʦʜ ʢʘʢ 

ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪ [34].ʕʤʙʨʠʦʥ ʧʦʣʫʯʘʝʪ ʦʪ ʦʪʮʘ 50% ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʯʫʞʝʨʦʜʥʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ. ɼʨʫʛʘʷ ʧʦʣʦʚʠʥʘ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʣʦʜʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʥʝʛʦ ʠ ʤʘʪʝʨʠ. ʇʣʦʜ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠ çʧʦʣʫʩʦʚʤʝʩʪʠʤʳʡ ʪʨʘʥʩʧʣʘʥʪʘʪè ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʨʛʘʥʠʟʤʫ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʝʞʜʫ ʦʨʛʘʥʠʟʤʦʤ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʚʦʟʥʠʢʘʶʪ ʠ ʬʦʨʤʠʨʫʶʪʩʷ 

ʩʣʦʞʥʳʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʝ 

ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʕʪʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʚʠʣʴʥʦʝ, 

ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ ʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʪʪʦʨʞʝʥʠʶ ʧʣʦʜʘ ʢʘʢ 

ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ.  

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʫ ʞʝʥʱʠʥʳ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʨʘʟ ʧʨʦʠʩʭʦʜʠʪ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʧʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ ʩʨʦʢʝ ʜʦ 37 ʥʝʜʝʣʴ ʨʦʩʩʠʡʩʢʠʝ 

ʛʠʥʝʢʦʣʦʛʠ ʩʪʘʚʷʪ ʜʠʘʛʥʦʟ çʧʨʠʚʳʯʥʦʝ ʥʝʚʳʥʘʰʠʚʘʥʠʝè [15, 23]. 

ʅʝʚʳʥʘʰʠʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʦʪʚʝʪ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʶʙʦʝ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʙʝʨʝʤʝʥʥʦʡ, ʧʣʦʜʘ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ. ɺʳʷʚʣʝʥʠʝ ʤʘʨʢʝʨʦʚ ï ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʦʚ ʩ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ï ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʩʫʧʨʫʛʦʚ. 

ʇʨʦʙʣʝʤʫ ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʝʣʴʟʷ ʨʝʰʠʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʣʝʯʝʥʠʝ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʨʠʯʠʥʳ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʥʠʤʘʪʴ 
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ʧʘʪʦʛʝʥʝʟ ʪʝʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʧʨʝʨʳʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʨʠʩ. 1). 

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ: 

1. ɻʝʥʝʪʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ - ʭʨʦʤʦʩʦʤʥʳʝ ʘʙʝʨʨʘʮʠʠ, ʛʝʥʥʳʝ ʠ 

ʛʝʥʦʤʥʳʝ ʤʫʪʘʮʠʠ.  

2. ʕʥʜʦʢʨʠʥʥʳʝ - ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʥʘʩʪʫʧʘʶʱʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ ʠʣʠ ʞʝʣʝʟ 

ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ (ʛʠʧʦʬʠʟ, ʱʠʪʦʚʠʜʥʘʷ ʠ ʦʢʦʣʦʱʠʪʦʚʠʜʥʳʝ ʞʝʣʝʟʳ, 

ʥʘʜʧʦʯʝʯʥʠʢʠ).  

3. ʀʥʬʝʢʮʠʦʥʥʳʝ ï ʚʠʨʫʩʥʳʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ.  

4. ʊʨʦʤʙʦʬʠʣʠʯʝʩʢʠʝ - ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʭ ʩʦʩʫʜʠʩʪʳʭ ʪʨʦʤʙʦʟʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʝʥʦʟʥʳʭ) 

ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ.  

5. ʇʘʪʦʣʦʛʠʷ ʤʘʪʢʠ ï ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ, ʛʠʧʦʧʣʘʟʠʷ (ʥʝʜʦʨʘʟʚʠʪʠʝ) 

ʤʘʪʢʠ, ʚʥʫʪʨʠʤʘʪʦʯʥʳʝ ʩʠʥʝʭʠʠ (ʩʨʘʱʝʥʠʷ) ʠ ʪ. ʜ. [22].  

6. ʄʫʞʩʢʦʡ ʬʘʢʪʦʨ - ʧʨʦʩʪʘʪʠʪ, ʫʨʝʪʨʠʪ (ʚʦʩʧʘʣʝʥʠʝ 

ʤʦʯʝʠʩʧʫʩʢʘʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ), ʥʝʧʨʦʭʦʜʠʤʦʩʪʴ ʩʝʤʷʚʳʥʦʩʷʱʠʭ ʢʘʥʘʣʴʮʝʚ, 

ʚʘʨʠʢʦʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥ ʷʠʯʢʘ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, 

ʧʩʠʭʦʩʝʢʩʫʘʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʥʠʞʝʥʠʝ ʧʦʪʝʥʮʠʠ.  

7. ʉʦʮʠʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ - ʵʢʦʣʦʛʠʷ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ, ʩʪʨʝʩʩʳ, 

ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ, ʧʠʪʘʥʠʝ ʠ ʪ. ʜ. [2, 22, 52]. 

8. ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ï ʵʪʦ ʧʦʣʠʤʦʨʬʠʟʤʳ ʚʩʝʭ ʛʝʥʦʚ ʙʝʣʢʦʚ, 

ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ.  

ɽʱʝ ʥʘ ʩʪʘʜʠʠ 16 ʢʣʝʪʦʢ ʫ ʢʦʤʧʘʢʪʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʨʦʜʳʰʘ ʚʥʫʪʨʠ 

ʥʘʭʦʜʷʪʩʷ ʚʩʝʛʦ 1 - 3 ʢʣʝʪʢʠ, ʦʢʨʫʞʝʥʥʳʝ ʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʥʘʨʫʞʥʳʭ ʢʣʝʪʦʢ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʪʦʤʢʦʚ ʥʘʨʫʞʥʳʭ ʢʣʝʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʪʨʦʬʦʙʣʘʩʪʦʤ 

(ʪʨʦʬʦʵʢʪʦʜʝʨʤʦʡ). ʊʨʦʬʦʙʣʘʩʪ ʚ ʤʦʤʝʥʪ ʚʥʝʜʨʝʥʠʷ ʚ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ 

ʤʘʪʢʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʥʘ ʢʣʝʪʢʠ ʜʚʫʭ ʪʠʧʦʚ: ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʢʣʝʪʦʢ 

(ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ) ʠ ʚʥʝʰʥʠʡ (ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪ). ʊʦʯʥʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʵʪʠʤʠ ʢʣʝʪʢʘʤʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. ʉʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪ ï ʥʝʧʨʝʨʳʚʥʳʡ ʩʣʦʡ 

ʤʥʦʛʦʷʜʝʨʥʦʡ ʮʠʪʦʧʣʘʟʤʳ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʢ ʦʨʛʘʥʝʣʣʳ ʩʠʥʪʝʟʘ (ʚ 
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ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ, ʧʨʠʣʝʞʘʱʝʡ ʢ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʫ), ʪʘʢ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʫʟʳʨʴʢʦʚ ʠ ʚʝʟʠʢʫʣ (ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ). ʅʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪ ʦʙʨʘʟʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʠʢʨʦʚʦʨʩʠʥʦʢ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʥʜʦʤʝʪʨʠʝʤ. ʆʨʛʘʥʝʣʣʳ ʩʠʥʪʝʟʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʠʥʚʘʟʠʠ ʚ ʩʪʝʥʢʫ ʤʘʪʢʠ, ʠ ʤʥʦʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɽʱʝ ʦʜʠʥ 

ʢʦʤʧʦʥʝʥʪ ʪʨʦʬʦʙʣʘʩʪʘ ï ʚʥʝʚʦʨʩʠʥʯʘʪʳʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ 

ʚ ʵʧʠʪʝʣʠʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʦ-ʪʢʘʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʟʞʝ, ʚ 

ʭʦʜʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʨʩʠʥ ʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʩʪʨʦʤʝ ʵʥʜʦʤʝʪʨʠʷ. ɺ 

ʤʝʩʪʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʨʩʠʥ ʦʥ ʦʙʨʘʟʫʝʪ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʣʝʪʦʯʥʳʝ ʢʦʣʦʥʥʳ, 

ʧʦʢʨʳʚʘʝʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʧʣʘʮʝʥʪʳ. ʀʥʚʘʟʠʚʥʳʝ ʢʣʝʪʢʠ 

ʚʥʝʚʦʨʩʠʥʯʘʪʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʧʨʦʥʠʢʘʶʪ ʚ ʤʘʪʝʨʠʥʩʢʫʶ ʙʘʟʘʣʴʥʫʶ ʦʙʦʣʦʯʢʫ. 

ʅʝʢʦʪʦʨʳʝ ʩʧʠʨʘʣʴʥʳʝ ʘʨʪʝʨʠʠ ʤʘʪʢʠ, ʵʨʦʟʠʨʫʝʤʳʝ ʚʪʦʨʛʰʠʤʩʷ ʚ ʥʠʭ 

ʩʠʥʮʠʪʠʫʤʦʤ ʪʨʦʬʦʙʣʘʩʪʘ, ʦʪʢʨʳʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʞʚʦʨʩʠʥʯʘʪʳʝ 

ʣʘʢʫʥʳ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʨʠʥʩʢʘʷ ʢʨʦʚʴ ʚʩʪʫʧʘʝʪ ʚ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ ʩ 

ʢʣʝʪʢʘʤʠ ʧʣʘʮʝʥʪʳ. 

ʇʦʟʞʝ ʵʪʠ ʢʣʝʪʢʠ ʚʤʝʩʪʝ ʩ ʢʣʝʪʢʘʤʠ ʤʝʟʦʜʝʨʤʳ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʭʦʨʠʦʥʘ - ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʯʘʩʪʠ ʧʣʘʮʝʥʪʳ. ɺ ʧʣʘʮʝʥʪʝ ʢʨʦʚʝʥʦʩʥʘʷ ʩʠʩʪʝʤʘ 

ʟʘʨʦʜʳʰʘ ʠ ʤʘʪʝʨʠ ʚʩʪʫʧʘʶʪ ʚ ʪʝʩʥʫʶ ʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʏʝʨʝʟ ʧʣʘʮʝʥʪʫ 

ʟʘʨʦʜʳʰ ʩʥʘʙʞʘʝʪʩʷ ʢʠʩʣʦʨʦʜʦʤ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʚʳʚʦʜʠʪ ʚ 

ʤʘʪʝʨʠʥʩʢʫʶ ʢʨʦʚʴ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ ʠ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ. ʇʣʘʮʝʥʪʘ ʚʳʧʦʣʥʷʝʪ 

ʪʘʢʞʝ ʙʘʨʴʝʨʥʫʶ, ʛʦʨʤʦʥʘʣʴʥʫʶ ʠ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʫʶ ʬʫʥʢʮʠʠ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʟʘʨʦʜʳʰ ʥʝ ʦʪʪʦʨʛʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʤʘʪʝʨʠ (ʨʠʩ. 2) [20, 34].  
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ʈʠʩʫʥʦʢ 1. ɺʝʜʫʱʠʝ ʧʨʠʯʠʥʳ ʧʨʠʚʳʯʥʦʡ ʧʦʪʝʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ 

 

ʈʠʩʫʥʦʢ 2. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʤʘʪʝʨʴʶ ʠ ʧʣʦʜʦʤ ʫ ʯʝʣʦʚʝʢʘ [38] 
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʜʚʠʛʘ, ʧʨʝʜʣʦʞʝʥʥʦʡ T. 

ɺʝʛʤʘʥʥʦʤ ʚ 1993 ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʤʤʫʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʚʦʜʠʪʩʷ ʢ ʜʠʩʙʘʣʘʥʩʫ ʤʝʞʜʫ ʊ-ʭʝʣʧʝʨʘʤʠ I ʪʠʧʘ 

(Th1) ʠ ʊ-ʭʝʣʧʝʨʘʤʠ II ʪʠʧʘ (Th2) ʤʘʪʝʨʠʥʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʩʪʦʨʦʥʫ 

ʧʦʜʘʚʣʝʥʠʷ Th1 ʢʣʝʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ Th2 ʢʣʝʪʦʯʥʦʡ 

ʨʝʘʢʪʠʚʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Thl ʦʩʫʱʝʩʪʚʣʷʶʪ ʭʝʣʧʝʨʥʫʶ ʬʫʥʢʮʠʶ ʚ 
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ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ ʦʪ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʪʦʛʜʘ ʢʘʢ Th2 ʦʩʫʱʝʩʪʚʣʷʶʪ ʭʝʣʧʝʨʥʫʶ ʬʫʥʢʮʠʶ 

ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʘʢʪʠʚʠʨʫʷ ɺ-ʢʣʝʪʢʠ ʢ ʧʨʦʜʫʢʮʠʠ 

ʘʥʪʠʪʝʣ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ IL4, 

IL5, IL6 ʠ ʩʦʭʨʘʥʝʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɺ ʩʣʫʯʘʝ ʧʨʝʦʙʣʘʜʘʥʠʷ ʮʠʪʦʢʠʥʦʚ Th1 ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʚʥʝʜʨʝʥʠʝ ʪʨʦʬʦʙʣʘʩʪʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʟʘʜʝʨʞʢʝ ʨʘʟʚʠʪʠʷ 

ʧʣʦʜʘ, ʧʨʝʵʢʣʘʤʧʩʠʠ (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʘʣʠʯʠʝ 

ʙʝʣʢʘ ʚ ʤʦʯʝ), ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ ʨʦʜʘʤ ʠ ʜʘʞʝ ʢ ʧʦʪʝʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʪʦʞʝ 

ʚʨʝʤʷ, ʯʨʝʟʤʝʨʥʘʷ ʧʨʦʜʫʢʮʠʷ ʮʠʪʦʢʠʥʦʚ Th2 ʧʨʠ ʨʝʟʢʦ ʩʥʠʞʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʮʠʪʦʢʠʥʦʚ, ʩʠʥʪʝʟʠʨʫʝʤʳʭ Th1, ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʠʥʚʘʟʠʝʡ ʪʨʦʬʦʙʣʘʩʪʘ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʧʨʠʨʘʱʝʥʠʶ ʧʣʘʮʝʥʪʳ ʠʣʠ ʢ 

ʧʝʨʩʠʩʪʝʥʪʥʦʡ ʪʨʦʬʦʙʣʘʩʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ (ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʣʘʮʝʥʪʳ) [24]. 

ʇʨʦʮʝʩʩ ʠʤʧʣʘʥʪʘʮʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ. ɺʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 17ɓ-ʵʩʪʨʘʜʠʦʣʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʧʦʚʳʰʝʥʘ ʠ 

ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ III  ʪʨʠʤʝʩʪʨʝ. ʇʨʦʛʝʩʪʝʨʦʥ 

ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ ʣʠʤʬʦʮʠʪʘʤʠ ʠʥʜʫʮʠʨʫʝʤʦʛʦ ʧʨʦʛʝʩʪʝʨʦʥʦʤ 

ʙʣʦʢʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ (PIBF). ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ PIBF ʧʝʨʝʢʣʶʯʘʝʪ ʊ-

ʭʝʣʧʝʨʳ ʩ Th1 ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ Th2 ʪʠʧ. ʉʤʝʱʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʚ ʩʪʦʨʦʥʫ ʦʙʨʘʟʦʚʘʥʠʷ Th2-ʢʣʝʪʦʢ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʦʧʨʷʞʝʥʦ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʭʝʣʧʝʨʦʚ I. ɽʩʣʠ 

ʨʘʚʥʦʚʝʩʠʝ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Th2-ʪʠʧʘ ʢʣʝʪʦʢ ʥʘʨʫʰʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ 

ʠʥʬʝʢʮʠʠ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ ʨʦʜʘʤ ʠʣʠ ʩʧʦʥʪʘʥʥʦʤʫ 

ʘʙʦʨʪʫ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ [40]. 

ʇʨʠʯʠʥʳ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʟʥʘʯʠʪ ʠ ʙʝʩʧʣʦʜʠʷ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʠʤʝʝʪʩʷ ʩʦʯʝʪʘʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʧʦʥʪʘʥʥʦʤʫ ʧʨʝʨʳʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʩʪʘʥʦʚʠʪʴ ʠʩʪʠʥʥʫʶ ʧʨʠʯʠʥʫ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʜʘʝʪʩʷ 

ʥʝ ʚʩʝʛʜʘ. 
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2.ʀʄʄʋʅʆʃʆɻʀʏɽʉʂʀ ʇʈʀɺʀʃɽɻʀʈʆɺɸʅʅʓɽ ʆʈɻɸʅʓ 

 

2.1.ʉʦʩʪʘʚʣʷʶʱʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʚʠʣʝʛʠʡ ʠ ʠʭ ʤʝʭʘʥʠʟʤʳ 

Ⱥʂʣʘʩʩʠʯʝʩʢʠʝè ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʳ - 

ʚʥʫʪʨʝʥʥʠʝ ʢʘʤʝʨʳ ʛʣʘʟʘ, ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʩʝʤʝʥʥʠʢʠ, ʷʠʯʥʠʢʠ, ʚʦʣʦʩʷʥʳʝ 

ʬʦʣʣʠʢʫʣʳ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʣʦʜ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʠʤʤʫʥʦ-

ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʟʦʥ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠʤʤʫʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʥʝʨʝʜʢʦ 

ʧʦʚʨʝʞʜʘʶʱʝʡ ʦʨʛʘʥʳ ʩʠʣʴʥʝʝ ʧʘʪʦʛʝʥʦʚ. ʅʘʧʨʠʤʝʨ, ʦʨʛʘʥʳ ʨʘʟʤʥʦʞʝʥʠʷ, 

ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ çʩʥʘʙʞʘʶʪʩʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʚʠʣʝʛʠʷʤʠ, ʪʘʢ ʢʘʢ ʠʭ 

ʧʦʚʨʝʞʜʝʥʠʝ ʩʤʝʨʪʝʣʴʥʦ ʜʣʷ ʠʥʜʠʚʠʜʫʫʤʘè [23]. ɺ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ 

ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ ʘʥʪʠʛʝʥʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ 

ʠʥʜʫʮʠʨʫʶʪ ʥʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʦʪʚʝʪ, ʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ.  

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ï ʦʪʩʫʪʩʪʚʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ 

ʥʘʣʠʯʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʘʥʪʠʛʝʥʦʚ (ʪʦʣʝʨʦʛʝʥʦʚ), ʜʦʩʪʫʧʥʳʭ ʣʠʤʬʦʮʠʪʘʤ [19]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠʨʦʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʚʠʣʝʛʠʠ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʳʚʘʣʠ 

ʩ ʠʟʦʣʷʮʠʝʡ ʦʨʛʘʥʘ ʦʪ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʚʷʟʠ ʩ ʚʳʢʣʶʯʝʥʠʝʤ ʘʬʬʝʨʝʥʪʥʦʛʦ 

ʟʚʝʥʘ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʟʞʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʠʟʦʣʷʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʘʙʩʦʣʶʪʥʦʡ, ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʩʪʠ 

ʫʯʘʩʪʚʫʶʪ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʢʪʠʚʥʳʝ (ʪʘʙʣ. 1).  

ɺ ʧʦʥʷʪʠʝ ʠʟʦʣʷʮʠʠ ʚʢʣʶʯʘʶʪ ʥʘʣʠʯʠʝ ʪʢʘʥʝʚʦʛʦ ʙʘʨʴʝʨʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ, ʤʝʟʦʪʝʣʠʘʣʴʥʳʤʠ ʠʣʠ 

ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʀʥʦʛʜʘ ʙʘʨʴʝʨ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʧʨʦʥʠʮʘʝʤ. 

ɼʨʫʛʘʷ ʩʪʦʨʦʥʘ ʠʟʦʣʷʮʠʠ - ʦʪʩʫʪʩʪʚʠʝ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʦʪʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʥʝ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʥʪʠʛʝʥʘʭ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʚ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ. ʊʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʨʝʘʣʴʥʦʝ ʥʘʣʠʯʠʝ ʙʘʨʴʝʨʘ, ʠʟʦʣʷʮʠʷ ʥʠʢʦʛʜʘ ʥʝ ʙʳʚʘʝʪ ʧʦʣʥʦʡ, ʠ ʚ ʧʦʧʫʣʷʮʠʠ 

ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʣʝʪʢʠ, ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʳʝ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʘʥʪʠʛʝʥʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʦʚ, ʥʦ ʠ ʧʨʦʣʠʬʝʨʠʨʦʚʘʪʴ ʚ 

ʦʪʚʝʪ ʥʘ ʵʪʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ [23].  
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ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʚʠʣʝʛʠʡ ʠ ʠʭ ʤʝʭʘʥʠʟʤʳ 

ʕʬʬʝʢʪʳ ʄʝʩʪʦ 

ʜʝʡʩʪʚʠʷ 

ʇʨʠʨʦʜʘ ʄʝʭʘʥʠʟʤʳ 

ʀʟʦʣʷʮʠʷ ʄʝʩʪʥʦʝ ʇʘʩʩʠʚʥʘʷ ʊʢʘʥʝʚʦʡ ʙʘʨʴʝʨ, ʦʪʩʫʪʩʪʚʠʝ 

ʣʠʤʬʦʦʪʪʦʢʘ 

ʀʤʤʫʥʦʩʫʧʨʝʩʩʠʷ ʄʝʩʪʥʦʝ ɸʢʪʠʚʥʘʷ ɼʝʬʠʮʠʪ ɸʇʂ*, ʨʘʩʪʚʦʨʠʤʳʝ 

ʠ ʢʣʝʪʦʯʥʳʝ ʩʫʧʨʝʩʩʦʨʥʳʝ 

ʬʘʢʪʦʨʳ 

ʀʤʤʫʥʦʨʝʛʫʣʷʮʠʷ ʉʠʩʪʝʤʥʦʝ ɸʢʪʠʚʥʘʷ ʉʠʩʪʝʤʥʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ, 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʊ-ʢʣʝʪʢʠ 

ɸʇʂ* - ʘʥʪʠʛʝʥ ʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ 
 

ʅʘʧʨʠʤʝʨ, ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʥʷʪʦ, ʯʪʦ ʧʣʘʮʝʥʪʘ ʜʝʡʩʪʚʫʝʪ ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʘʨʴʝʨ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʡ ʢʣʝʪʢʘʤ, ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʥʝʝ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʤʘʪʝʨʠʥʩʢʠʝ ʊ-

ʢʣʝʪʢʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʟʳʚʘʶʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʥʝʧʨʘʚʠʣʴʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʢʘʥʠ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ 

ʷʚʣʷʶʪʩʷ ʘʥʘʪʦʤʠʯʝʩʢʠ ʨʘʟʜʝʣʠʤʳʤʠ, ʪʘʢ ʢʘʢ ʧʣʘʮʝʥʪʘʨʥʘʷ ʪʢʘʥʴ ʚʥʝʜʨʷʝʪʩʷ 

ʚʛʣʫʙʴ ʤʘʪʝʨʠʥʩʢʦʛʦ ʤʠʦʤʝʪʨʠʷ ʚʜʦʣʴ ʘʨʪʝʨʠʡ, ʟʘʤʝʥʷʷ ʤʘʪʝʨʠʥʩʢʠʡ 

ʘʨʪʝʨʠʘʣʴʥʳʡ ʵʥʜʦʪʝʣʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʤʝʥ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʞʜʫ ʤʘʪʝʨʴʶ ʠ ʧʣʦʜʦʤ. ʅʘʣʠʯʠʝ  ʵʤʙʨʠʦʥʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʢʨʦʚʠ, ʣʝʡʢʦʮʠʪʦʚ ʠ ʢʣʝʪʦʢ ʪʨʦʬʦʙʣʘʩʪʘ ʚ ʢʨʦʚʠ ʤʘʪʝʨʠ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʨʦʣʠ ʧʣʘʮʝʥʪʳ ʢʘʢ ʥʝʧʨʝʦʜʦʣʠʤʦʛʦ ʙʘʨʴʝʨʘ ʜʣʷ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʤʘʪʝʨʠ [44].  

ʉʨʝʜʠ ʢʣʝʪʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʚ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʘʭ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ. 

ʀʤʤʫʥʦʩʫʧʨʝʩʩʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʢʞʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣʳ ʛʣʘʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʊʘʢ ʞʝ ʥʘ ʢʣʝʪʢʘʭ ʪʢʘʥʝʚʳʭ ʙʘʨʴʝʨʦʚ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʣʠʛʘʥʜʳ FasL (Fas ligand) ʠ TRAIL (TNF-related apoptosis-

inducing ligand), ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʢ ʨʘʟʚʠʪʠʶ ʘʧʦʧʪʦʟʘ. ɼʘʞʝ ʝʩʣʠ 

ʧʨʦʠʟʦʰʣʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ (ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʨʛʘʥʠʟʤʦʤ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʦʚrh ʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʯʫʞʝʨʦʜʥʳʤ ʚʝʱʝʩʪʚʘʤ) ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ 

ʧʨʦʪʠʚ ʘʥʪʠʛʝʥʦʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘʥʘ, ʠ 
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ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ ʤʠʛʨʠʨʫʶʪ ʪʫʜʘ, ʪʦ ʚ ʤʦʤʝʥʪ ʧʨʝʦʜʦʣʝʥʠʷ 

ʙʘʨʴʝʨʘ FasL ʠʣʠ TRAIL ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ CD95 (Fas-ʨʝʮʝʧʪʦʨ) ʠ 

DR5 ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʮʠʪʦʚ, ʠʥʜʫʮʠʨʫʷ ʘʧʦʧʪʦʟ [23, 37, 44, 47].  

ʀʤʤʫʥʦʨʝʛʫʣʷʮʠʷ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ 

ʧʦʣʥʦʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ - ʩʠʩʪʝʤʥʳʡ 

ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ, ʩʦʩʪʦʷʱʠʡ ʚ ʦʛʨʘʥʠʯʝʥʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʚʘʝʪʩʷ çʫʩʝʯʝʥʥʘʷè 

ʬʦʨʤʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʩʦʩʪʦʷʱʘʷ ʚ ʟʘʚʝʜʦʤʦ ʦʩʣʘʙʣʝʥʥʦʡ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʪʠʪʝʣ, ʥʝ 

ʩʚʷʟʳʚʘʶʱʠʭ ʢʦʤʧʣʝʤʝʥʪ (IgG2, IgG4, IgA) ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʳʭ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʪʨʘʢʪʦʚʢʘ ʠʤʤʫʥʦ-ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʟʦʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʨʷʜʫ ʩ ʥʘʣʠʯʠʝʤ ʙʘʨʴʝʨʦʚ, ʩʦʟʜʘʶʱʠʭ ʤʝʭʘʥʠʯʝʩʢʫʶ ʠʟʦʣʷʮʠʶ 

ʦʪ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʢʪʠʚʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʩʪʝʤʥʳʝ 

ʬʘʢʪʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʣʦʢʘʣʴʥʫʶ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ. ʕʪʠ ʬʘʢʪʦʨʳ 

ʢʦʤʧʣʝʢʩʥʦ ʟʘʱʠʱʘʶʪ ʜʘʥʥʫʶ ʟʦʥʫ ʦʨʛʘʥʠʟʤʘ ʦʪ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʤʤʫʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʦʚ, ʥʦ ʥʝ ʦʪ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʊʘʢ ʢʘʢ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʘʥʪʠʛʝʥʘʤ ʠʤʤʫʥʦ-

ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʦʚ ʦʪʩʫʪʩʪʚʫʝʪ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟ-ʟʘ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ 

ʦʨʛʘʥʘ ʦʪ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ), ʩ ʵʪʠʤ ʠ ʩʚʷʟʘʥʘ ʦʧʘʩʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʧʣʘʪʘè ʟʘ ʧʨʠʚʠʣʝʛʠʠ [29].  

 

2.2.ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ 

ʀʤʤʫʥʠʪʝʪ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʦʛʜʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʤʙʨʠʦʥʦʤ ʠ ʤʘʪʝʨʠʥʩʢʦʡ ʜʝʮʠʜʫʘʣʴʥʦʡ ʦʙʦʣʦʯʢʦʡ 

ʠʤʝʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʰʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ [48]. 

ʅʘʨʫʰʝʥʠʝ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʝʬʝʢʪʳ ʧʣʘʮʝʥʪʘʨʥʳʭ 

ʬʫʥʢʮʠʡ ʠ/ʠʣʠ ʨʘʥʥʶʶ ʧʦʪʝʨʶ ʙʝʨʝʤʝʥʥʦʩʪʠ [23, 29]. 
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ʌʘʢʪʦʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʦʪʪʦʨʞʝʥʠʶ ʧʣʦʜʘ ʚ ʦʙʦʣʦʯʢʘʭ ʧʣʘʮʝʥʪʳ, 

ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

ʈʠʩʫʥʦʢ 3. ʌʘʢʪʦʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʦʪʪʦʨʞʝʥʠʶ ʧʣʦʜʘ ʚ ʦʙʦʣʦʯʢʘʭ 

ʧʣʘʮʝʥʪʳ 
 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʧʣʘʮʝʥʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʢʨʦʬʘʛʠ. ʇʨʠ 

ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʧʘʪʦʛʝʥʘ ʚ ʪʢʘʥʴ ʧʣʘʮʝʥʪʳ ʦʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʜʚʦʡʩʪʚʝʥʥʫʶ 

ʨʦʣʴ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʷʩʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʚʝʥʦʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʚʳʧʦʣʥʷʶʪ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʨʘʥʩʤʠʩʩʠʶ ʠʥʬʝʢʮʠʠ ʦʪ 

ʤʘʪʝʨʠ ʢ ʧʣʦʜʫ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʢʪʠʚʠʨʫʷʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʘʢʪʘ ʩ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʘʛʝʥʪʦʤ, ʚʳʨʘʙʘʪʳʚʘʶʪ ʨʷʜ ʨʝʛʫʣʷʪʦʨʥʳʭ ʠ ʵʬʬʝʢʪʦʨʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ ʠ ʪ. ʜ.), ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʦʤʝʪʨʠʷ, ʨʘʟʨʳʚʫ 

ʧʣʦʜʦʚʳʭ ʦʙʦʣʦʯʝʢ ʠ ʨʘʩʢʨʳʪʠʶ ʮʝʨʚʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ (ʢʘʥʘʣ ʰʝʡʢʠ ʤʘʪʢʠ, 

ʩʦʝʜʠʥʷʶʱʠʡ ʧʦʣʦʩʪʴ ʤʘʪʢʠ ʠ ʚʣʘʛʘʣʠʱʝ) [22]. 

ɼʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʚʤʝʩʪʝ ʩ ʤʘʢʨʦʬʘʛʘʤʠ ʧʦʛʣʦʱʘʶʪ ʢʣʝʪʢʠ 

ʥʝʚʦʨʩʠʥʯʘʪʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʘʧʦʧʪʦʟʫ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 

ʵʪʘʧ ʠʥʜʫʢʮʠʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʢ 

ʘʥʪʠʛʝʥʘʤ ʧʣʦʜʘ. ʊʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ NK-ʢʣʝʪʢʠ (ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʠʣʣʝʨʳ), ʥʦ 

ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʙʣʦʢʠʨʫʝʪʩʷ ʥʝʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ HLA-G ʠ HLA-E.  

ɽʩʪʝʩʪʚʝʥʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʊ-ʢʣʝʪʢʠ (Treg) ʷʚʣʷʶʪʩʷ ʩʫʧʨʝʩʩʦʨʘʤʠ, 

ʢʦʥʪʨʦʣʠʨʫ ̫ʩʠʣʫ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʯʝʨʝʟ ʨʝʛʫʣʷʮʠʶ 
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ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ - ʊ-ʭʝʣʧʝʨʦʚ. ʀʟ ʥʠʭ ʠʤʤʫʥʦʟʘʱʠʪʥʫʶ ʨʦʣʴ ʚ 

ʧʣʘʮʝʥʪʝ ʠʛʨʘʶʪ ʊ-ʣʠʤʬʦʮʠʪʳ ʪʠʧʦʚ Tʭ3, Tʭ2. ɺʩʝ ʵʪʠ ʚʠʜʳ ʊ-ʢʣʝʪʦʢ 

ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʧʣʘʮʝʥʪʫ ʠʣʠ ʨʘʟʚʠʪʠʝ ʚ ʥʝʡ Tʭ1-ʢʣʝʪʦʢ, 

ʘʛʨʝʩʩʠʚʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʦʜʘ. 

ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʥʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʦʪ ʙʘʢʪʝʨʠʡ ʠ ʜʨʫʛʠʭ ʧʨʦʥʠʢʘʶʱʠʭ ʚ 

ʦʨʛʘʥʠʟʤ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ. ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ ʩʦʩʪʦʠʪ ʧʨʠʤʝʨʥʦ ʠʟ 

20 ʨʘʟʣʠʯʥʳʭ ʙʝʣʢʦʚ - çʬʘʢʪʦʨʦʚ (ʢʦʤʧʦʥʝʥʪʦʚ) ʢʦʤʧʣʝʤʝʥʪʘè, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 4% ʦʪ ʚʩʝʭ ʙʝʣʢʦʚ ʧʣʘʟʤʳ.  

ʉʠʩʪʝʤʫ ʢʦʤʧʣʝʤʝʥʪʘ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʨʷʜʫ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʵʬʬʝʢʪʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʧʣʦʜʘ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ ʩʠʥʪʝʟ 

ʘʥʪʠʪʝʣ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʦʷʚʣʝʥʠʶ ʝʛʦ ʘʢʪʠʚʘʮʠʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʧʫʪʠ ʥʘ 

ʢʣʝʪʢʘʭ ʧʣʦʜʘ. ʉʝʨʴʝʟʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ ʘʥʪʠʪʝʣ ʠ ʘʢʪʠʚʘʮʠʠ 

ʢʦʤʧʣʝʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʪʨʦʬʦʙʣʘʩʪ. ɺ ʝʛʦ ʢʣʝʪʢʘʭ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʠʥʘʢʪʠʚʘʮʠʠ ʢʦʤʧʣʝʤʝʥʪʘ: ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʤʦʣʝʢʫʣʳ 

CD46, CD59, ʬʘʢʪʦʨ DAF, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʪʦʡ ʩʠʩʪʝʤʝ [29].  

ʆʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʨʝʩʩʠʠ ʘʥʪʠʛʝʥʦʚ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚ 

ʪʨʦʬʦʙʣʘʩʪʝ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʧʣʦʜʘ ʦʪ ʘʪʘʢ ʩʦ ʩʪʦʨʦʥʳ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʧʨʠʟʥʘʶʪ ʥʘʣʠʯʠʝ ʙʘʨʴʝʨʘ ʚ ʚʠʜʝ ʪʨʦʬʦʙʣʘʩʪʘ, ʥʝ 

ʵʢʩʧʨʝʩʩʠʨʫʶʱʝʛʦ ʤʦʣʝʢʫʣʳ MHC. ʆʪʩʫʪʩʪʚʠʝ ʚ ʥʝʤ ʤʦʣʝʢʫʣ MHC-II ʥʝ 

ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʪʢʘʥʝʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ. ʆʜʥʘʢʦ 

ʤʦʣʝʢʫʣʳ MHC-I ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʚʩʝʤʠ ʷʜʨʦ-ʩʦʜʝʨʞʘʱʠʤʠ ʢʣʝʪʢʘʤʠ 

ʦʨʛʘʥʠʟʤʘ, ʠ ʠʭ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʢʣʝʪʢʘʭ ʪʨʦʬʦʙʣʘʩʪʘ ʧʨʠʚʣʝʢʘʝʪ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ. ʄʦʣʝʢʫʣʳ MHC-I - HLA-A ʠ HLA-B ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʢʣʝʪʢʘʭ ʚʥʝʰʥʝʡ 

ʦʙʦʣʦʯʢʠ - ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ, ʘ ʪʘʢʞʝ ʥʘ ʢʣʝʪʢʘʭ ʚʦʨʩʠʥʯʘʪʦʛʦ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ. ʄʦʣʝʢʫʣʳ HLA-C ʥʘ ʢʣʝʪʢʘʭ ʪʨʦʬʦʙʣʘʩʪʘ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʵʪʦʛʦ çʠʩʢʣʶʯʝʥʠʷ ʠʟ ʧʨʘʚʠʣʘȻ ʧʦʢʘ ʥʝ ʷʩʝʥ. 

ɺ ʪʨʦʬʦʙʣʘʩʪʝ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʮʠʪʦʟʦʣʴʥʳʭ ʧʝʧʪʠʜʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʠʭ ʚʩʪʨʘʠʚʘʥʠʶ ʚ ʤʦʣʝʢʫʣʳ MHC, ʙʝʟ ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ 
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ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʤʦʣʝʢʫʣʳ MHC-I. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤʳ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʵʢʩʧʨʝʩʩʠʠ ʤʦʣʝʢʫʣ MHC-I ʥʘ ʢʣʝʪʢʘʭ ʪʨʦʬʦʙʣʘʩʪʘ, ʩʚʷʟʘʥʳ ʩ 

ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤ ʫʨʦʚʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʢʨʦʤʦʣʝʢʫʣ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʵʢʩʧʨʝʩʩʠʷ ʤʦʣʝʢʫʣ MHC-I ʥʘ ʢʣʝʪʢʘʭ ʪʨʦʬʦʙʣʘʩʪʘ ʙʣʦʢʠʨʦʚʘʥʘ ʥʘʩʪʦʣʴʢʦ 

ʥʘʜʝʞʥʦ, ʯʪʦ ʥʝ ʠʥʜʫʮʠʨʫʝʪʩʷ ʜʘʞʝ ʧʨʠ ʜʝʡʩʪʚʠʠ ʠʥʪʝʨʬʝʨʦʥʦʚ (ʧʦʚʳʰʘʝʪ 

ʩʠʥʪʝʟ ʤʦʣʝʢʫʣ HLA I ʠ II ʢʣʘʩʩʦʚ). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʢʣʝʪʢʘʭ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚʳʷʚʣʝʥʳ çʥʝʢʣʘʩʩʠʯʝʩʢʠʝè 

ʤʦʣʝʢʫʣʳ MHC-I, ʦʪʥʦʩʠʤʳʝ ʢ ʧʦʜʢʣʘʩʩʫ Ib - HLA-E ʠ HLA-G, ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ - HLA-F. ɼʣʷ ʵʪʠʭ ʤʦʣʝʢʫʣ ʭʘʨʘʢʪʝʨʝʥ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʠ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʥʠ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʝʟʝʥʪʘʮʠʠ ʘʥʪʠʛʝʥʦʚ. ɿʘʪʦ ʠʭ ʨʘʩʧʦʟʥʘʶʪ 

ʠʥʛʠʙʠʪʦʨʥʳʝ ʤʦʣʝʢʫʣʳ NK-ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʣʠʤʬʦʮʠʪʦʚ: 

ʤʦʣʝʢʫʣʫ HLA-G ʨʘʩʧʦʟʥʘʶʪ ʨʝʮʝʧʪʦʨʳ LILRB1, ʘ HLA-E - ʨʝʮʝʧʪʦʨʳ 

CD94/NKG. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʛʝʥʝʨʘʮʠʶ ʩʠʛʥʘʣʦʚ, ʙʣʦʢʠʨʫʶʱʠʭ 

ʮʠʪʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʠʤʬʦʮʠʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʣʘʡʩʠʥʛʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʠʟʦʬʦʨʤ ʤʦʣʝʢʫʣ HLA-G; ʠʟʦʬʦʨʤʳ 1 - 4 ʩʚʷʟʘʥʳ ʩ ʤʝʤʙʨʘʥʘʤʠ, ʠʟʦʬʦʨʤʳ 5 - 

7 ʩʝʢʨʝʪʠʨʫʶʪʩʷ ʚ ʩʨʝʜʫ ʠ ʪʘʢʞʝ ʚʳʷʚʣʷʶʪʩʷ ʚ ʧʣʘʮʝʥʪʝ. ʉʧʝʢʪʨ ʢʣʝʪʦʢ 

ʪʨʦʬʦʙʣʘʩʪʘ, ʚʳʨʘʙʘʪʳʚʘʶʱʠʭ ʨʘʩʪʚʦʨʠʤʫʶ ʬʦʨʤʫ HLA-G, ʰʠʨʝ ʩʧʝʢʪʨʘ 

ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʤʝʤʙʨʘʥʥʫʶ ʬʦʨʤʫ ʵʪʦʡ ʤʦʣʝʢʫʣʳ. ʂʘʢ 

ʤʝʤʙʨʘʥʥʳʝ, ʪʘʢ ʠ ʨʘʩʪʚʦʨʠʤʳʝ (ʦʩʦʙʝʥʥʦ G5) ʠʟʦʬʦʨʤʳ ʤʦʣʝʢʫʣʳ HLA-G 

ʩʧʦʩʦʙʥʳ ʙʣʦʢʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʣʠʤʬʦʮʠʪʦʚ, ʥʝʩʫʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʮʝʧʪʦʨʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʦʪʪʦʨʞʝʥʠʝ ʧʣʦʜʘ 

ʢʘʢ ʘʣʣʦʛʝʥʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ - ʦʩʦʙʳʡ ʭʘʨʘʢʪʝʨ ʵʢʩʧʨʝʩʩʠʠ ʤʦʣʝʢʫʣ MHC-I 

ʥʘ ʢʣʝʪʢʘʭ ʪʨʦʬʦʙʣʘʩʪʘ (ʦʪʩʫʪʩʪʚʠʝ ʵʢʩʧʨʝʩʩʠʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ MHC, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʘʥʪʠʛʝʥʥʳʡ ʧʝʧʪʠʜ, ʠ ʵʢʩʧʨʝʩʩʠʷ ʠʣʠ ʩʝʢʨʝʮʠʷ ʤʦʣʝʢʫʣ, 

ʙʣʦʢʠʨʫʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ), ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʘʥʪʠʛʝʥʘʤʠ ʧʣʦʜʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʣʦʢʘʜʫ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʜʦ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʜʦʭʦʜʷʪ ʠʤʤʫʥʦʛʝʥʥʳʝ ʩʠʛʥʘʣʳ ʦʪ ʧʣʦʜʘ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʨʦʞʘʚʰʠʭ ʞʝʥʱʠʥ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ 

HLA ʠ ʜʨʫʛʠʭ ʘʥʪʠʛʝʥʦʚ ʧʣʦʜʘ, ʧʨʠʯʝʤ ʫʨʦʚʝʥʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʠʭ ʘʥʪʠʪʝʣ 

ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʙʝʨʝʤʝʥʥʦʩʪʝʡ. ʇʨʠʟʥʘʢʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ 

ʘʥʪʠʛʝʥʘʤ ʧʣʦʜʘ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʥʘ ʊ-ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʵʪʘ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʚ ʥʦʨʤʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʨʝʘʢʮʠʠ ʦʪʪʦʨʞʝʥʠʷ [20]. 

 

3.ɻʃɸɺʅʓʁ ʂʆʄʇʃɽʂʉ ɻʀʉʊʆʉʆɺʄɽʉʊʀʄʆʉʊʀ 

 

3.1.ʅʝʤʥʦʛʦ ʠʩʪʦʨʠʠ ʠ ʪʝʦʨʠʠ 

ɸʥʘʣʠʟ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ 

ʨʝʛʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ. ʕʪʘ ʬʫʥʢʮʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʛʝʥʘʤ ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ï MHC  (ʦʪ 

Major Histocompatibili ty Complex). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʘʤʦ ʵʪʦ ʥʘʟʚʘʥʠʝ ʦʪʨʘʞʘʝʪ 

ʩʢʦʨʝʝ ʠʩʪʦʨʠʶ ʦʪʢʨʳʪʠʷ ʜʘʥʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʯʝʤ ʝʝ ʦʩʥʦʚʥʫʶ 

ʬʫʥʢʮʠʶ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʧʝʨʚʳʭ ʧʨʦʜʫʢʪʦʚ ʛʝʥʦʚ ʛʣʘʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʥʘʟʳʚʘʝʤʳʭ ʫ ʯʝʣʦʚʝʢʘ ʘʥʪʠʛʝʥʘʤʠ HLA  (ʦʪ 

Human Leucocyte Antigens), ʩʚʷʟʘʥʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʦʡ ʠʤʤʫʥʦʣʦʛʠʠ. ɺ ʪʦ ʚʨʝʤʷ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʜʙʦʨʘ ʪʢʘʥʝʩʦʚʤʝʩʪʠʤʳʭ ʧʘʨ ʜʦʥʦʨʘ ʠ ʨʝʮʠʧʠʝʥʪʘ. ʉʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ 

ʨʦʣʴ ʩʠʩʪʝʤʳ ʄʅʉ ʚ ʦʪʪʦʨʞʝʥʠʠ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʦʜʥʦʡ ʠʟ 

ʯʘʩʪʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʵʪʦʡ ʩʠʩʪʝʤʳ [16]. 

ʇʝʨʚʳʝ ʦʧʳʪʳ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʦʪʢʨʳʪʠʷ ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 20-ʝ ʛʦʜʳ XX ʚ. ʚ ɼʞʝʢʩʦʥʦʚʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ (ʉʐɸ). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʚʦʜʠʣʠ ʤʘʩʰʪʘʙʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠ ʯʠʩʪʳʭ ʣʠʥʠʡ ʤʳʰʝʡ ʧʫʪʝʤ ʜʣʠʪʝʣʴʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ. 

ʉʧʦʥʪʘʥʥʘʷ ʦʧʫʭʦʣʴ, ʚʦʟʥʠʢʰʘʷ ʫ ʦʜʥʦʛʦ ʠʟ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʣʠʥʠʠ, ʫʩʧʝʰʥʦ 

ʧʨʠʞʠʚʘʣʘʩʴ ʫ ʚʩʝʭ ʦʩʦʙʝʡ ʜʘʥʥʦʡ ʣʠʥʠʠ, ʥʦ ʦʪʪʦʨʛʘʣʘʩʴ ʧʨʠ ʝʝ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʙʝʣʳʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʤʳʰʘʤ. ɺ ʦʧʳʪʘʭ ʩ ʤʝʞʣʠʥʝʡʥʦʡ 
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ʧʝʨʝʩʘʜʢʦʡ ʦʧʫʭʦʣʝʡ ʩʦʪʨʫʜʥʠʢʠ ʵʪʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɼʞ. ɼ. ʃʠʪʪʣ, ɼʞ. ʉʥʝʣʣ ʠ 

ʜʨʫʛʠʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʩʪʘʥʦʚʠʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ 30 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʦʢʫʩʦʚ, ʨʘʟʣʠʯʠʝ ʧʦ ʢʦʪʦʨʳʤ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʪʪʦʨʞʝʥʠʝ 

ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʳʭ ʪʢʘʥʝʡ. ʆʥʠ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʣʦʢʫʩʳ 

ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʭʦʜʥʫʶ ʟʘʜʘʯʫ ʨʝʰʘʣ ʘʥʛʣʠʡʩʢʠʡ ʠʤʤʫʥʦʣʦʛ ʇ. ɻʦʨʝʨ. 

ʈʘʙʦʪʘʷ ʩ ʢʨʦʣʠʯʴʝʡ ʘʥʪʠʩʳʚʦʨʦʪʢʦʡ ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʤʳʰʠ, ʦʥ ʦʙʥʘʨʫʞʠʣ 

ʘʥʪʠʛʝʥ ʠ ʫʩʣʦʚʥʦ ʦʙʦʟʥʘʯʠʣ ʝʛʦ ʅ-2, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʛʝʥʫ 2-ʡ 

ʛʨʫʧʧʳ ʢʨʦʚʠ ʤʳʰʝʡ. ʅʘʣʠʯʠʝ ʜʘʥʥʦʛʦ ʘʥʪʠʛʝʥʘ ʥʘ ʵʨʠʪʨʦʮʠʪʘʭ ʤʳʰʠ-

ʨʝʮʠʧʠʝʥʪʘ ʠ ʧʝʨʝʚʠʚʘʝʤʦʡ ʦʧʫʭʦʣʠ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʠʞʠʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʦʧʫʭʦʣʝʚʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ʇʨʠ ʨʘʟʣʠʯʠʷʭ ʧʦ ʘʥʪʠʛʝʥʫ ʅ-2 ʦʧʫʭʦʣʴ 

ʦʪʪʦʨʛʘʣʘʩʴ. ɺʩʢʦʨʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʪʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʝʥʦʚ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ 

ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʦʪʪʦʨʞʝʥʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʠ ʙʳʣʦ 

ʷʩʥʦ, ʯʪʦ ʵʬʬʝʢʪ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦ ʅ-ʣʦʢʫʩʘʤ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʣʠʯʠʷʤʠ ʚ 

ʘʥʪʠʛʝʥʘʭ, ʢʦʜʠʨʫʝʤʳʭ ʛʝʥʘʤʠ ʵʪʦʛʦ ʣʦʢʫʩʘ. ʊʘʢʠʝ ʘʥʪʠʛʝʥʳ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ 

ʘʣʣʦʘʥʪʠʛʝʥʘʤʠ, ʠʣʠ ʘʥʪʠʛʝʥʘʤʠ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ.  

ɺ 60-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ ʬʨʘʥʮʫʟʩʢʠʡ ʠʤʤʫʥʦʛʝʤʘʪʦʣʦʛ ɾ. ɼʦʩʩʝ ʚʤʝʩʪʝ ʩ 

ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʛʝʥʝʪʠʢʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʡ ʦʧʠʩʘʣ ʥʝʩʢʦʣʴʢʦ 

ʘʥʪʠʛʝʥʦʚ ʣʝʡʢʦʮʠʪʦʚ, ʘʥʘʣʦʛʠʯʥʳʭ ʥʝʢʦʪʦʨʳʤ ʘʣʣʝʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ ʅ-2. ʅʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʢʦʧʣʝʥʥʳʭ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʜʘʥʥʳʭ ʦʙ ʘʣʣʦʘʥʪʠʛʝʥʘʭ 

ʯʝʣʦʚʝʢʘ ʦʥʠ ʧʦʩʪʫʣʠʨʦʚʘʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫ ʯʝʣʦʚʝʢʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʣʦʢʫʩʫ ʅ-2 ʤʳʰʝʡ. ʆʪʢʨʳʪʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʙʳʣ ʥʘʟʚʘʥ HLA . ɸʥʘʣʦʛʠʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʠ ʧʪʠʮ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʚʚʝʜʝʥʦ ʦʙʱʝʝ ʦʙʦʟʥʘʯʝʥʠʝ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʪʘʢʦʛʦ ʨʦʜʘ - MHC (ʛʣʘʚʥʳʡ ʢʦʤʧʣʝʢʩ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ). 

ʕʪʦ ʦʙʦʟʥʘʯʝʥʠʝ ʙʳʣʦ ʧʝʨʝʥʝʩʝʥʦ ʠ ʥʘ ʧʨʦʜʫʢʪʳ ʛʝʥʦʚ - MHC -ʘʥʪʠʛʝʥʳ [29]. 

ɻʦʜʦʤ ʦʪʢʨʳʪʠʷ HLA ʯʝʣʦʚʝʢʘ ʩʯʠʪʘʶʪ 1958 ʛ. 
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ɺ 1980 ʛʦʜʫ ɾ. ɼʦʩʩʝ, ɹ. ɹʝʥʘʩʝʨʨʘʬ ʠ ɼʞ. ʉʥʝʣʣ ʩʪʘʣʠ ʣʘʫʨʝʘʪʘʤʠ  

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ ʟʘ ʦʪʢʨʳʪʠʝ ʛʣʘʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ [7]. 

ʉʪʦʠʪ ʪʘʢ ʞʝ ʦʩʪʘʥʦʚʠʪʩɹʷ ʥʘ ʨʘʩʢʨʳʪʠʠ ʧʦʥʷʪʠʡ ʘʥʪʠʛʝʥ ʠ ʘʥʪʠʪʝʣʦ. 

ɸʥʪʠʛʝʥ (ʘʥʛʣ. Antigen ʦʪ antibody-generating - çʧʨʦʠʟʚʦʜʠʪʝʣʴ ʘʥʪʠʪʝʣè) - ʵʪʦ 

ʣʶʙʘʷ ʤʦʣʝʢʫʣʘ, ʢʦʪʦʨʘʷ ʩʧʝʮʠʬʠʯʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʥʪʠʪʝʣʦʤ. ʇʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʦʨʛʘʥʠʟʤʫ ʘʥʪʠʛʝʥʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚʥʝʰʥʝʛʦ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʍʦʪʷ ʚʩʝ ʘʥʪʠʛʝʥʳ ʤʦʛʫʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʘʥʪʠʪʝʣʘʤʠ, ʥʝ ʚʩʝ ʦʥʠ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʤʘʩʩʦʚʫʶ ʧʨʦʜʫʢʮʠʶ ʵʪʠʭ ʘʥʪʠʪʝʣ ʦʨʛʘʥʠʟʤʦʤ. ɸʥʪʠʛʝʥ, 

ʩʧʦʩʦʙʥʳʡ ʚʳʟʳʚʘʪʴ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ, ʥʘʟʳʚʘʶʪ ʠʤʤʫʥʦʛʝʥʦʤ. 

ɸʥʪʠʪʝʣʘ (ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, Ig) - ʵʪʦ ʦʩʦʙʳʡ ʢʣʘʩʩ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ B-ʣʠʤʬʦʮʠʪʦʚ ʚ ʚʠʜʝ ʤʝʤʙʨʘʥʦ-ʩʚʷʟʘʥʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʠʤʳʭ 

ʤʦʣʝʢʫʣ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʟʙʠʨʘʪʝʣʴʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʚʠʜʘʤʠ ʤʦʣʝʢʫʣ - ʘʥʪʠʛʝʥʘʤʠ.  

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ HLA ʘʥʪʠʛʝʥʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʩ ʊ-

ʣʠʤʬʦʮʠʪʘʤʠ ʩʪʦʠʪ ʧʦʛʦʚʦʨʠʪʴ ʢʦʨʦʪʢʦ ʦʙ ʘʥʪʠʛʝʥʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ.  

ʃʝʡʢʦʮʠʪʳ (ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʣʠʤʬʦʮʠʪʳ) ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʦʩʦʙʳʝ ʫ ʢʘʞʜʦʡ 

ʩʫʙʧʦʧʫʣʷʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʘʤʠ ï 

CD-ʤʦʣʝʢʫʣʳ. CD-ʤʦʣʝʢʫʣʳ - çʤʦʣʝʢʫʣʳ ʢʣʘʩʪʝʨʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠè - 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʫ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʫʙʧʦʧʫʣʷʮʠʝʡ ʊ-ʢʣʝʪʦʢ. ʆʧʨʝʜʝʣʸʥʥʳʝ ʘʥʪʠʛʝʥʳ ʢʣʝʪʦʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (CD-ʤʘʨʢʸʨʳ) ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʘʜʠʷʤʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʵʢʩʧʨʝʩʩʠʷ CD-ʤʘʨʢʸʨʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʉʫʙʧʦʧʫʣʷʮʠʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʨʘʟʣʠʯʘʶʪ ʧʦ ʥʘʣʠʯʠʶ (ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʶ) ʩʣʝʜʫʶʱʠʭ CD-ʤʦʣʝʢʫʣ: CD3, CD4 ʠ CD8. CD3 ʢʦʤʧʣʝʢʩ 

ʤʦʣʝʢʫʣ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʘʥʪʠʛʝʥ-ʨʘʩʧʦʟʥʘʶʱʠʤ ʨʝʮʝʧʪʦʨʦʤ ʊ-ʢʣʝʪʢʠ, 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ T-ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ, ʫʯʘʩʪʚʫʝʪ ʚ 

http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/B-%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/B-%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A1%D1%8B%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D0%BA%D0%B0_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B3%D0%B5%D0%BD
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ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʚʩʝʭ ʊ-ʢʣʝʪʢʘʭ. CD4 

ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʊ-ʭʝʣʧʝʨʳ (Th). ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ T-ʢʣʝʪʦʯʥʳʤ ʨʝʮʝʧʪʦʨʦʤ 

ʤʦʣʝʢʫʣʳ CD4 ʨʘʩʧʦʟʥʘʶʪ ʥʘ ʘʥʪʠʛʝʥ-ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʣʝʪʢʘʭ ʤʦʣʝʢʫʣʳ 

ʄʅʉ ʢʣʘʩʩʘ II. CD8 ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʘʭ (ʊ-

ʢʠʣʣʝʨʳ) ʠ ʊ-ʩʫʧʨʝʩʩʦʨʘʭ. ʄʦʣʝʢʫʣʳ CD8 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʊ-ʢʣʝʪʦʯʥʳʤ 

ʨʝʮʝʧʪʦʨʦʤ ʠ ʨʘʩʧʦʟʥʘʶʪ ʥʘ ʘʥʪʠʛʝʥ-ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʣʝʪʢʘʭ 

ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʳ ʄʅʉ ʢʣʘʩʩʘ I.  

ʅʘ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʜʥʠ ʊ-ʣʠʤʬʦʮʠʪʳ ʫʪʨʘʯʠʚʘʶʪ 

ʤʦʣʝʢʫʣʫ CD8 ʠ ʩʦʭʨʘʥʷʶʪ ʪʦʣʴʢʦ CD4, ʘ ʜʨʫʛʠʝ ʫʪʨʘʯʠʚʘʶʪ CD4, ʘ ʩʦʭʨʘʥʷʶʪ 

CD8. 

 

3.2.ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ HLA  

ɻʣʘʚʥʳʡ ʢʦʤʧʣʝʢʩ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ - ʵʪʦ ʛʨʫʧʧʘ ʛʝʥʦʚ ʠ ʢʦʜʠʨʫʝʤʳʭ 

ʠʤʠ ʘʥʪʠʛʝʥʦʚ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʯʫʞʝʨʦʜʥʦʛʦ ʠ ʨʘʟʚʠʪʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʚʘʞʥʝʡʰʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʵʪʠ ʛʝʥʳ ʚʳʧʦʣʥʷʶʪ. 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ. 

2. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ, ʯʫʞʝʨʦʜʥʳʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʥʳʭ ʢʣʝʪʦʢ, ʟʘʧʫʩʢ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʦʪʠʚ ʥʦʩʠʪʝʣʝʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʯʫʞʝʨʦʜʥʦʩʪʠ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʟʠʪʠʚʥʦʡ ʠ ʥʝʛʘʪʠʚʥʦʡ ʩʝʣʝʢʮʠʠ ʊ-ʢʣʝʪʦʯʥʳʭ 

ʢʣʦʥʦʚ. ʕʪʘ ʩʝʣʝʢʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʠʤʫʩʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʨʝʚʘʥʠʷ ʊ-ʢʣʝʪʦʢ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʝʣʝʢʮʠʠ ʊ-ʢʣʝʪʢʠ ʨʘʩʧʦʟʥʘʶʪ ʘʥʪʠʛʝʥʥʳʝ ʧʝʧʪʠʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʪʦʣʴʢʦ ʚ çʢʦʥʪʝʢʩʪʝè ʩʦʙʩʪʚʝʥʥʳʭ ʤʦʣʝʢʫʣ ʄʅʉ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (ʤʘʢʨʦʬʘʛʠ, ɺ-ʣʠʤʬʦʮʠʪʳ ʠ ʪ. 

ʜ.). 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʩʝʣʝʢʮʠʷ (ʥʘʟʳʚʘʝʤʘʷ ʪʘʢʞʝ çʦʙʫʯʝʥʠʝʤ ʚ ʪʠʤʫʩʝè) 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ 

ʢʣʝʪʢʠ, ʊ-ʢʣʝʪʦʯʥʳʝ ʨʝʮʝʧʪʦʨʳ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʥʝʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ 

(ʧʨʦʯʥʦʩʪʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ) ʢ ʩʦʙʩʪʚʝʥʥʳʤ ʤʦʣʝʢʫʣʘʤ 
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ʄʅʉ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʝʣʝʢʮʠʶ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʪʠʤʫʩʘ, ʚʳʩʪʫʧʘʶʱʠʝ ʚ ʨʦʣʠ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʠʭ 

ʢʣʝʪʦʢ. ʊ-ʢʣʝʪʢʠ, ʨʝʮʝʧʪʦʨʳ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʠʣʠ ʦʯʝʥʴ 

ʥʠʟʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ ʢ ʩʦʙʩʪʚʝʥʥʳʤ ʤʦʣʝʢʫʣʘʤ ʄʅʉ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʚ 

ʢʦʨʢʦʚʦʡ ʟʦʥʝ ʪʠʤʫʩʘ ʘʧʦʧʪʦʟʫ ʠ ʧʦʛʠʙʘʶʪ. ʊ-ʢʣʝʪʢʠ ʩ ʨʝʮʝʧʪʦʨʘʤʠ, 

ʦʙʣʘʜʘʶʱʠʤʠ ʥʝʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ, ʠʟʙʝʛʘʶʪ ʘʧʦʧʪʦʟʘ, ʚʳʞʠʚʘʶʪ ʠ 

ʧʨʦʜʦʣʞʘʶʪ ʧʫʪʴ ʩʦʟʨʝʚʘʥʠʷ.  

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʩʝʣʝʢʮʠʷ. ʅʝʢʦʪʦʨʳʝ ʊ-ʢʣʝʪʢʠ, ʧʨʦʰʝʜʰʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʝʣʝʢʮʠʶ, ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʨʝʮʝʧʪʦʨʘʤʠ, ʨʘʩʧʦʟʥʘʶʱʠʤʠ ʥʝ 

ʤʦʣʝʢʫʣʳ ʄʅʉ, ʘ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʪʢʘʥʝʡ. ʊʘʢʠʝ ʢʣʝʪʢʠ 

ʚʳʙʨʘʢʦʚʳʚʘʶʪʩʷ ʧʫʪʝʤ çʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʝʣʝʢʮʠʠè, ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʢʦʨʢʦʚʦʡ ʟʦʥʳ ʪʠʤʫʩʘ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʟʨʝʚʘʥʠʝ çʨʘʟʨʝʰʘʝʪʩʷè 

ʪʦʣʴʢʦ ʪʝʤ ʪʠʤʦʮʠʪʘʤ, ʢʦʪʦʨʳʝ ʣʠʰʝʥʳ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʘʥʪʠʛʝʥʳ; ʦʩʪʘʣʴʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʧʦʧʪʦʟʫ ʠ ʨʘʟʨʫʰʘʶʪʩʷ.  

4. ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʠʥʛʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʤʤʫʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ 

ʧʝʧʪʠʜʦʚ - ʠʥʜʫʢʪʦʨʦʚ ʠ ʤʠʰʝʥʝʡ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʬʫʥʢʮʠʡ ʤʘʢʨʦʬʘʛʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʘʥʪʠʛʝʥʘ ʚ ʠʤʤʫʥʦʛʝʥʥʫʶ ʬʦʨʤʫ 

(ʵʪʦ ʩʦʙʩʪʚʝʥʥʦ ʠ ʝʩʪʴ ʧʨʦʮʝʩʩʠʥʛ ʘʥʪʠʛʝʥʘ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʛʦ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤ ʢʣʝʪʢʘʤ. ɺ ʧʨʦʮʝʩʩʠʥʛʝ, ʥʘʨʷʜʫ ʩ ʤʘʢʨʦʬʘʛʘʤʠ, 

ʫʯʘʩʪʚʫʶʪ ɺ-ʣʠʤʬʦʮʠʪʳ, ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʊ- ʣʠʤʬʦʮʠʪʳ. ʇʦʜ 

ʧʨʦʮʝʩʩʠʥʛʦʤ ʧʦʥʠʤʘʶʪ ʪʘʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʘʥʪʠʛʝʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʧʝʧʪʠʜʥʳʝ ʬʨʘʛʤʝʥʪʳ ʘʥʪʠʛʝʥʘ (ʵʧʠʪʦʧʳ), ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ 

(ʧʨʝʜʩʪʘʚʣʝʥʠʷ), ʦʪʙʠʨʘʶʪʩʷ ʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʙʝʣʢʘʤʠ ʄʅʉ ʢʣʘʩʩʘ 2 (ʠʣʠ 

ʢʣʘʩʩʘ 1). ɺ ʪʘʢʦʤ ʢʦʤʧʣʝʢʩʥʦʤ ʚʠʜʝ ʘʥʪʠʛʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ 

ʣʠʤʬʦʮʠʪʘʤ. ɼʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʚ ʬʠʢʩʘʮʠʠ ʠ ʜʣʠʪʝʣʴʥʦʤ 

ʭʨʘʥʝʥʠʠ (ʜʝʧʦʥʠʨʦʚʘʥʠʠ) ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʘʥʪʠʛʝʥʘ (ʨʠʩ. 4). ɼʝʥʜʨʠʪʥʳʝ 

ʢʣʝʪʢʠ - ʵʪʦ ʛʝʪʝʨʦʛʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʝʩʫʱʘʷ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʨʦʩʪʢʠ 

ʤʝʤʙʨʘʥʳ [19].  
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ʈʠʩʫʥʦʢ 4. ʇʨʦʮʝʩʩʠʥʛ ʠ ʧʨʝʟʝʥʪʘʮʠʷ ʘʥʪʠʛʝʥʘ 

ɸ - 1-ʡ ʵʪʘʧ: ʵʥʜʦʮʠʪʦʟ ʘʥʪʠʛʝʥʘ, ʧʨʠ ʵʪʦʤ ʘʥʪʠʛʝʥ ʦʢʘʟʳʚʘʝʪʩʷ ʚʥʫʪʨʠ ʢʣʝʪʢʠ, 

ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʬʘʛʦʮʠʪʘʨʥʫʁ  ʚʘʢʫʦʣʴ. 

ɹ - 2-ʡ ʵʪʘʧ: ʬʘʛʦʮʠʪʘʨʥʘʷ ʚʘʢʫʦʣʴ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʣʠʟʦʩʦʤʦʡ, ʣʠʟʦʩʦʤʘʣʴʥʳʝ 

ʬʝʨʤʝʥʪʳ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʘʶʪ ʠʣʠ ʤʦʜʠʬʠʮʠʨʫʶʪ ʘʥʪʠʛʝʥ. ɺʠʜʦʠʟʤʝʥʝʥʥʳʡ 

ʘʥʪʠʛʝʥ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʤʦʣʝʢʫʣʦʡ ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ II 

ʠʣʠ I ʢʣʘʩʩʘ ʚʥʫʪʨʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʚʘʢʫʦʣʠ. 

ɺ - 3-ʡ ʵʪʘʧ: ʵʢʟʦʮʠʪʦʟ ʚʠʜʦʠʟʤʝʥʝʥʥʦʛʦ ʘʥʪʠʛʝʥʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʣʝʢʫʣʦʡ 

ʄʅʉ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʥʪʠʛʝʥ-ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʢʣʝʪʢʠ. 
 

5. ʆʙʝʩʧʝʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʢʘʢ ʚʠʜʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʟʦʛʝʥʥʦʡ ʠ ʵʥʜʦʛʝʥʥʦʡ ʘʛʨʝʩʩʠʠ [14, 16].  

ɺʩʝ ʜʘʥʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʫʢʘʟʘʥʥʳʭ ʬʫʥʢʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʨʦʝʥʠʝʤ 

ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ. ɼʘʥʥʳʝ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ 

ʩʠʩʪʝʤʳ HLA ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʘ ʩʠʩʪʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʨʝʛʫʣʷʮʠʶ ʬʫʥʢʮʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ. ɺ 1980-ʭ ʛʦʜʘʭ ʜʘʞʝ 

ʜʠʩʢʫʪʠʨʦʚʘʣʩʷ ʚʦʧʨʦʩ ʦ ʧʝʨʝʠʤʝʥʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʅLA ʚ ʛʣʘʚʥʳʡ ʢʦʤʧʣʝʢʩ 

ʛʝʥʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ ʜʘʚʥʦ 

ʫʢʦʨʝʥʠʣʦʩʴ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʝʛʦ ʥʝ ʤʝʥʷʪʴ [16]. 

 

3.3.ɻʝʥʳ ʩʠʩʪʝʤʳ HLA  

ɻʝʥʳ ʅLA ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 6 ʯʝʣʦʚʝʢʘ ʠ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʢʣʘʩʩʘ (ʨʠʩ. 5).  
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ʈʠʩʫʥʦʢ 5. Cʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʥʦʚ HLA ʥʘ ʭʨʦʤʦʩʦʤʝ 6 ʯʝʣʦʚʝʢʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʦʚ HLA. 

 

ʈʠʩʫʥʦʢ 6. ʋʧʨʦʱʝʥʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʢʘʨʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʥʦʚ HLA ʥʘ 

ʭʨʦʤʦʩʦʤʝ 6 ʯʝʣʦʚʝʢʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʝʥʘʤʠ ʫʢʘʟʘʥʦ ʚ kb [14]. 

ʂʣʘʩʩʠʯʝʩʢʠʝ (ʚʳʩʦʢʦ ʧʦʣʠʤʦʨʬʥʳʝ) ʛʝʥʳ HLA ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤ. 

ʇʩʝʚʜʦʛʝʥʳ ï ʞʝʣʪʳʤ. ʅʝʧʦʣʠʤʦʨʬʥʳʝ ʠʣʠ ʥʠʟʢʦʧʦʣʠʤʦʨʬʥʳʝ 

(ʥʝʢʣʘʩʩʠʯʝʩʢʠʝ) ʛʝʥʳ HLA - ʟʝʣʝʥʳʤ. ʉʠʨʝʥʝʚʳʤ ʧʦʢʘʟʘʥʳ 

ʚʳʩʦʢʦʧʦʣʠʤʦʬʥʳʝ MICA ʠ MICB ʛʝʥʳ. MIC - ʛʨʫʧʧʘ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʛʝʥʦʚ 

HLA. MICB ʠ ʩʦʩʝʜʥʠʡ ʩ ʥʠʤ ʣʦʢʫʩ MICA ʢʦʜʠʨʫʶʪ ʧʦʣʠʧʝʧʪʠʜʳ, ʢʦʪʦʨʳʝ 
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ʷʚʣʷʶʪʩʷ ʣʠʛʘʥʜʘʤʠ ʜʣʷ ʨʝʮʝʧʪʦʨʘ NKG2D ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʘʭ (NK-

ʢʣʝʪʢʘʭ) ʠ ʊ-ʣʠʤʬʦʮʠʪʘʭ, ʪʝʤ ʩʘʤʳʤ ʫʯʘʩʪʚʫʷ ʚ ʘʢʪʠʚʘʮʠʠ ʨʝʘʢʮʠʠ ʢʣʝʪʦʯʥʦʡ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʚʦ ʚʨʦʞʜʸʥʥʦʤ ʠ ʘʜʘʧʪʠʚʥʦʤ ʠʤʤʫʥʥʦʤ 

ʦʪʚʝʪʝ [4, 55]. ɻʦʣʫʙʳʤ ʠ ʩʠʥʠʤ - TAP ʠ LMP ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʙʝʣʢʠ ʠ ʩʫʙʲʝʜʠʥʠʮʳ ʧʨʦʪʝʦʩʦʤ, ʛʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʳʭ - ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ 

ʜʝʛʨʘʜʘʮʠʷ ʥʝ ʥʫʞʥʳʭ ʠ ʧʦʚʨʝʞʜʸʥʥʳʭ ʙʝʣʢʦʚ ʜʦ ʢʦʨʦʪʢʠʭ ʧʝʧʪʠʜʦʚ. 

ʅʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʙʝʣʢʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʵʪʠʤʠ ʛʝʥʘʤʠ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 

ʚ ʧʦʜʛʦʪʦʚʢʝ ʯʫʞʝʨʦʜʥʦʛʦ ʘʥʪʠʛʝʥʘ ʢ ʧʨʝʟʝʥʪʘʮʠʠ ʊ-ʢʣʝʪʢʘʤ. 

ʅʝʢʦʪʦʨʳʝ ʛʝʥʳ ʩʠʩʪʝʤʳ HLA ʦʪʣʠʯʘʶʪʩʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʚʳʩʦʢʠʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ - ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʝʝ ʛʝʥʦʚ ʩʦʩʪʘʚʣʷʝʪ 3*10
6
. ɺ 

ʪʘʙʣʠʮʝ 2 ʫʢʘʟʘʥʦ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʝʢʦʪʦʨʳʭ ʛʝʥʦʚ ʩʠʩʪʝʤʳ HLA [14, 22, 29]. 

ʊʘʙʣʠʮʘ 2 

ʇʦʣʠʤʦʨʬʠʟʤ ʥʝʢʦʪʦʨʳʭ ʛʝʥʦʚ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʯʝʣʦʚʝʢʘ 

ʂʣʘʩʩ ʃʦʢʫʩ ʏʠʩʣʦ ʘʣʣʝʣʝʡ, ʚʳʷʚʣʝʥʥʳʭ 

ɼʅʂ-ʪʠʧʠʨʦʚʘʥʠʝʤ 

I HLA-A 489 

 HLA-B 830 

 HLA-C 266 

 HLA-E 9 

 HLA-F 21 

 HLA-G 23 

II  HLA-DRA 3 

 HLA-DRB1 463 

 HLA-DRB2-9 82 

 HLA-DQA1 34 

 HLA-DQB1 78 

 HLA-DPA1 23 

 HLA-DPB1 125 

 HLA-DOA 12 

 HLA-DOB 9 

 ʅLA-DMA 4 

 ʅLA-DMɺ 7 
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʅLɸ-ʩʪʨʫʢʪʫʨ ʥʝ ʦʜʠʥʘʢʦʚʦ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʨʘʩʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʅʝʢʦʪʦʨʳʝ ʘʥʪʠʛʝʥʳ ʠ ʘʣʣʝʣʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ - ʨʝʜʢʦʝ ʠʩʢʣʶʯʝʥʠʝ. ɸʣʣʝʣʴʥʳʝ 

ʚʘʨʠʘʥʪʳ ʅLɸ ʥʝ ʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʫʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʝʧʪʠʜʘʤʠ, ʦʧʨʝʜʝʣʷʷ 

ʧʨʝʮʝʜʝʥʪ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʥʜʠʚʠʜʫʫʤʳ ʩ ʨʘʟʥʳʤʠ ʅLɸ-ʬʝʥʦʪʠʧʘʤʠ ʧʦ ʨʘʟʥʦʤʫ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʘʥʪʠʛʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʤʦʣʝʢʫʣʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʦʜʥʦʪʠʧʥʳʤʠ ʧʝʧʪʠʜʘʤʠ.  

ʀʤʝʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʅLɸ-ʬʝʥʦʪʠʧʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ. ʊʘʢ ʥʦʩʠʪʝʣʠ ʅLɸ DR2 ʠ DR5 ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʚʳʨʘʙʦʪʢʝ IgE ʘʥʪʠʪʝʣ ʠ ʨʘʟʚʠʪʠʶ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʠ. ʅʦʩʠʪʝʣʠ ʘʣʣʝʣʝʡ 

ɺ27 ʠ ɸ2 ʫʩʪʦʡʯʠʚʳ ʢ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʘʥʪʠʛʝʥʦʤ ɺ27 

ʩʚʷʟʳʚʘʶʪ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʘʥʢʠʣʦʟʠʨʫʶʱʠʡ ʩʧʦʥʜʠʣʠʪ (ʙʦʣʝʟʥʴ 

ɹʝʭʪʝʨʝʚʘ, ʭʨʦʥʠʯʝʩʢʦʝ ʩʠʩʪʝʤʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʫʩʪʘʚʦʚ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ ʚ ʢʨʝʩʪʮʦʚʦ-ʧʦʜʚʟʜʦʰʥʳʭ ʩʦʯʣʝʥʝʥʠʷʭ, ʩʫʩʪʘʚʘʭ 

ʧʦʟʚʦʥʦʯʥʠʢʘ). 90% ʙʦʣʴʥʳʭ ʠʤʝʶʪ ʵʪʦʪ ʘʥʪʠʛʝʥ, ʘ ʚ ʧʦʧʫʣʷʮʠʠ ʪʦʣʴʢʦ 9% 

ʥʦʩʠʪʝʣʝʡ ɺ27. ɹʦʣʝʟʥʴ ʈʝʡʪʝʨʘ (ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʝʨʝʜʘʶʱʝʝʩʷ 

ʧʦʣʦʚʳʤ ʧʫʪʝʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ 

ʤʦʯʝʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʩʫʩʪʘʚʦʚ ʠ ʛʣʘʟ) ʪʦʞʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʘʥʪʠʛʝʥʦʤ ɺ27. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʘʥʪʠʛʝʥʘ DR4 ʩ ʨʝʚʤʘʪʦʠʜʥʳʤ ʘʨʪʨʠʪʦʤ, DR3 ʩ 

ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʦʡ, DQ3 ʩ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʳʤ ʜʠʘʙʝʪʦʤ. ɺʩʝʛʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 50 ʟʘʙʦʣʝʚʘʥʠʡ, ʠʤʝʶʱʠʭ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʩʚʷʟʴ 

ʩ ʨʘʟʣʠʯʥʳʤʠ HLA-ʘʥʪʠʛʝʥʘʤʠ [22, 43]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʘʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʳʩʰʠʭ ʦʨʛʘʥʠʟʤʦʚ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʛʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ HLA ʨʘʩʰʠʨʷʣʩʷ ʟʘ ʩʯʝʪ ʜʫʧʣʠʢʘʮʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʚʘʣʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʨʛʘʥʠʟʤʘʤ ʩ ʙʦʣʝʝ ʧʦʣʠʤʦʨʬʥʦʡ ʩʠʩʪʝʤʦʡ HLA ʚ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ [14]. 
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3.4.HLA -ʘʥʪʠʛʝʥʳ I ʢʣʘʩʩʘ 

ɸʥʪʠʛʝʥʳ HLA I ʢʣʘʩʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʝʪʝʨʦʜʠʤʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʜʚʫʭ ʧʦʣʠʧʝʧʪʠʜʥʳʡ ʮʝʧʝʡ - ʪʷʞʝʣʦʡ ʠ ʣʝʛʢʦʡ (ʨʠʩ. 7). 

 

ʈʠʩʫʥʦʢ 7. ʉʪʨʦʝʥʠʝ ʘʥʪʠʛʝʥʦʚ HLA I ʢʣʘʩʩʘ 
 

ʎʝʧʴ Ŭ ʠʤʝʝʪ 3 ʧʦʣʠʤʝʨʥʳʭ ʫʯʘʩʪʢʘ Ŭ1 ,Ŭ2, Ŭ3, ʧʨʦʥʠʟʳʚʘʶʱʠʭ 

ʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʤʝʤʙʨʘʥʫ. ʃʝʛʢʘʷ ʮʝʧʴ ɓ ʧʨʝʜʩʪʘʚʣʝʥʘ ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥʦʤ. 

ɻʝʥ ʜʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ 15-ʡ ʭʨʦʤʦʩʦʤʝ ʠ ʥʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʢʦʤʧʣʝʢʩʘ HLA. ɽʛʦ ʨʦʣʴ ʩʚʦʜʠʪʩʷ ʢ ʪʨʘʥʩʧʦʨʪʫ Ŭ-ʮʝʧʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʢʠ.  

ʄʦʣʝʢʫʣʳ ʩʠʩʪʝʤʳ HLA I ʢʣʘʩʩʘ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʘʥʪʠʛʝʥʦʚ-ʤʠʰʝʥʝʡ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʷʭ. ʅʘ ʯʫʞʝʨʦʜʥʳʡ 

ʘʥʪʠʛʝʥ ʩʠʩʪʝʤʳ HLA ʨʝʘʛʠʨʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʢ 

(CD8+, ʊ-ʢʠʣʣʝʨʳ). ɸ ʠʤʝʥʥʦ ʙʦʣʴʰʝ 0,1% ʊ-ʢʣʝʪʦʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʢʣʝʪʢʫ, 

ʧʦʨʘʞʝʥʥʫʶ ʚʠʨʫʩʦʤ, ʨʝʘʛʠʨʫʝʪ 0.001% ʊ-ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ.  

ɸʥʪʠʛʝʥʳ HLA ʢʣʘʩʩʘ I ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʊ-ʵʬʬʝʢʪʦʨʦʤ-

ʢʠʣʣʝʨʦʤ ʧʨʠ ʧʦʤʦʱʠ ʢʦʨʝʮʝʧʪʦʨʘ CD8. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʜʫʢʮʠʷ (ʦʪ ʣʘʪ. inductio - ʧʦʙʫʞʜʝʥʠʝ, ʥʘʚʝʜʝʥʠʝ) ʊ-ʢʠʣʣʝʨʘ 

ʧʨʦʪʠʚ ʠʤʤʫʥʦʜʦʤʠʥʘʥʪʥʦʛʦ ʧʝʧʪʠʜʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ-
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ʤʠʰʝʥʝʡ. ɺ ʠʪʦʛʝ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ ʊ-ʢʠʣʣʝʨʦʤ ʫʥʠʯʪʦʞʘʶʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ ʙʝʣʢʠ 

HLA-I ʩʣʫʞʘʪ ʣʠʛʘʥʜʘʤʠ ʜʣʷ ʠʥʛʠʙʠʨʫʶʱʠʭ ʨʝʮʝʧʪʦʨʦʚ NK-ʢʣʝʪʦʢ ʠ ʜʨʫʛʠʭ 

ʣʝʡʢʦʮʠʪʦʚ. ʄʦʣʝʢʫʣʘʤ HLA I ʢʣʘʩʩʘ ʧʨʠʥʘʜʣʝʞʠʪ ʪʘʢʞʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʷʜʨʦʩʦʜʝʨʞʘʱʠʤʠ 

ʢʣʝʪʢʘʤʠ ʦʨʛʘʥʠʟʤʘ, ʚʧʣʦʪʴ ʜʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʡʨʦʥ-ʩʠʥʘʧʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʫʢʪʳ ʢʣʘʩʩʠʯʝʩʢʠʭ ʛʝʥʦʚ I ʢʣʘʩʩʘ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʝʟʝʥʪʘʮʠʠ ʘʥʪʠʛʝʥʘ ʊ-ʣʠʤʬʦʮʠʪʘʤ [29, 33, 36]. 

ɺʳʜʝʣʷʶʪ 2 ʛʨʫʧʧʳ ʛʝʥʦʚ I ʢʣʘʩʩʘ.  

ʇʝʨʚʫʶ ʦʙʨʘʟʫʶʪ ʛʝʥʳ ɸ, ɺ ʠ ʉ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ - ʠʟʚʝʩʪʥʦ ʧʦ ʥʝʩʢʦʣʴʢʫ ʩʦʪʝʥ ʠʭ ʘʣʣʝʣʴʥʳʭ ʬʦʨʤ (ʥʘʧʨʠʤʝʨ, 

HLA-B - 830) (ʩʝʤʝʡʩʪʚʦ Ia). ʆʙʨʘʟʫʝʤʳʝ ʠʤʠ ʘʥʪʠʛʝʥʳ ʷʚʣʷʶʪʩʷ ʘʥʪʠʛʝʥʘʤʠ 

ʪʢʘʥʝʚʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ [42]. ʕʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʛʝʥʳ I ʢʣʘʩʩʘ. ɼʨʫʛʫʶ ʛʨʫʧʧʫ 

ʦʙʨʘʟʫʶʪ ʥʝʢʣʘʩʩʠʯʝʩʢʠʝ ʛʝʥʳ ɽ, F, G (ʛʝʥʳ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ) 

(ʩʝʤʝʡʩʪʚʦ Ib). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʷʭ. 

ʃʦʢʫʩ HLA-G ʧʣʦʜʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʥʘ ʪʨʦʬʦʙʣʘʩʪʝ, ʢʣʝʪʢʘʭ, ʠʥʚʘʟʠʨʫʶʱʠʭ 

ʤʘʪʝʨʠʥʩʢʫʶ ʪʢʘʥʴ ʧʣʘʮʝʥʪʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʨʝʮʝʧʪʦʨʘʤʠ NK-ʢʣʝʪʦʢ ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʱʠʪʫ ʧʣʦʜʘ [22, 29]. 

 

3.5.HLA -ʘʥʪʠʛʝʥʳ II  ʢʣʘʩʩʘ 

ʄʦʣʝʢʫʣʳ II  ʢʣʘʩʩʘ HLA ʧʦʜʦʙʥʦ ʤʦʣʝʢʫʣʘʤ HLA-I ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ 

ʛʝʪʝʨʦʜʠʤʝʨʘʤʠ, ʥʦ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʛʦʤʦʣʦʛʠʯʥʳʭ ʧʝʧʪʠʜʦʚ Ŭ ʠ ɓ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ HLA ʩʠʩʪʝʤʳ. ʂʘʞʜʘʷ ʮʝʧʴ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʥʝʢʣʝʪʦʯʥʳʭ ʫʯʘʩʪʢʦʚ (ʜʦʤʝʥʦʚ) (Ŭ1-Ŭ2 , ɓ1-ɓ2), ʢʦʪʦʨʳʝ 

ʧʨʦʯʥʦ ʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʢʣʝʪʢʘʭ (ʨʠʩ. 8). 
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ʈʠʩʫʥʦʢ 8. ɸʥʪʠʛʝʥʳ HLA II  ʢʣʘʩʩʘ 
 

ɺ ʦʪʣʠʯʠʝ ʦʪ HLA I ʢʣʘʩʩʘ ʵʢʩʧʨʝʩʩʠʷ ʤʦʣʝʢʫʣ HLA II  ʢʣʘʩʩʘ ʦʛʨʘʥʠʯʝʥʘ 

ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʟʝʥʪʠʨʫʶʱʠʤʠ ʘʥʪʠʛʝʥʳ ʊ-ʭʝʣʧʝʨʘʤ (CD4-), 

ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ, ɺ-ʣʠʤʬʦʮʠʪʘʤʠ [22]. ʊʦ ʝʩʪʴ ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʝʡ ʢʣʝʪʢʠ ʩ ʊ-ʭʝʣʧʝʨʦʤ 

ʧʨʠ ʧʦʤʦʱʠ ʢʦʨʝʮʝʧʪʦʨʘ CD4. ʕʪʦ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʧʫʣʷʮʠʠ ʊ-

ʭʝʣʧʝʨʦʚ: Th1- ʠ Th2-ʢʣʝʪʦʢ, ʦʜʥʠ ʠʟ ʢʦʪʦʨʳʭ ʠʥʜʫʮʠʨʫʶʪ ʨʘʟʚʠʪʠʝ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘ ʜʨʫʛʠʝ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʠʥʜʫʢʮʠʠ ʊ-ʢʠʣʣʝʨʦʚ [25]. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ Th-2 ʢʣʝʪʦʢ. Th-2 ʪʠʧ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʠʥʪʝʟʫ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʮʠʪʦʢʠʥʦʚ ʠ 

ʠʥʪʝʨʣʝʡʢʠʥʦʚ 4, 5, 6, ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʷʷ ʥʘʩʪʫʧʠʚʰʫʶ ʙʝʨʝʤʝʥʥʦʩʪʴ [39]. 

ʇʦʜʦʙʥʦ HLA I, ʤʦʣʝʢʫʣʳ HLA II  ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ 

ʧʦʜʢʣʘʩʩʘʤʠ ï DR, DQ ʠ DP ʠ ʧʦʜʦʙʥʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʘʥʪʠʛʝʥʘʤ I ʢʣʘʩʩʘ 

ʷʚʣʷʶʪʩʷ ʘʥʪʠʛʝʥʘʤʠ ʪʢʘʥʝʚʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ [29, 42, 44].  
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ʄʝʞʜʫ ʛʝʥʘʤʠ HLA-DP ʠ HLA-DQ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʝʱʝ ʜʚʘ ʛʝʥʘ - DMA 

ʠ DMB (ʨʠʩ. 5). ʌʫʥʢʮʠʷ ʛʝʥʦʚ ʣʦʢʫʩʘ DM ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʢʦʨʨʝʢʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʦʣʝʢʫʣ II ʢʣʘʩʩʘ ʠʟ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ 

ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ Ŭ-ɓ ʛʝʪʝʨʦʜʠʤʝʨʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʝʧʪʠʜʘʤʠ. 

ʊʘʢ ʞʝ ʤʦʣʝʢʫʣʳ DM ʠʛʨʘʶʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʩʚʦʙʦʞʜʝʥʠʠ ʘʥʪʠʛʝʥ-

ʩʚʷʟʳʚʘʶʱʝʡ ʱʝʣʠ ʦʪ ʠʥʚʘʨʠʘʥʪʥʦʡ ʮʝʧʠ - ʧʨʦʪʝʠʥʘ, ʦʙʨʘʟʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩ ʩ 

Ŭ/ɓ-ʮʝʧʷʤʠ ʤʦʣʝʢʫʣʳ MHC II ʢʣʘʩʩʘ, ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʚʷʟʳʚʘʥʠʷ 

ʵʥʜʦʛʝʥʥʳʭ ʧʝʧʪʠʜʦʚ ʩ ʤʦʣʝʢʫʣʘʤʠ MHC [52]. 

ʉʨʝʜʠ ʛʝʥʦʚ II ʢʣʘʩʩʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʣʦʢʫʩʳ DNA, DOA ʠ DOB. 

ʄʦʣʝʢʫʣʳ HLA-DO ʩʦʚʤʝʩʪʥʦ ʩ ʤʦʣʝʢʫʣʘʤʠ HLA-DM ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʩʪʨʠʢʮʠʠ (ʦʛʨʘʥʠʯʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʫʨʦʚʥʝ 

ʤʘʢʨʦʬʘʛʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʘʥʪʠʛʝʥ) ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʘʥʪʠʛʝʥʘ, ʯʪʦ ʣʝʞʠʪ 

ʚ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ "ʩʚʦʝʛʦ" ʠ "ʯʫʞʦʛʦ. ʄʦʣʝʢʫʣʳ DO 

ʥʘʭʦʜʷʪʩʷ ʚ ʣʠʟʦʩʦʤʘʭ B-ʢʣʝʪʦʢ ʠ ʦʙʨʘʟʫʶʪ ʩʪʘʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ 

ʤʦʣʝʢʫʣʘʤʠ DM ʠ ʪʨʘʥʩʧʦʨʪ ʤʦʣʝʢʫʣ DO ʠʟ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ 

ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʩʦʩʪʘʚʝ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʩ DOB ʪʘʢ ʞʝ 

ʩʚʷʟʘʥ ʛʝʥ DNA. ʄʝʞʜʫ ʣʦʢʫʩʘʤʠ DNA ʠ DO ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʘʞʥʳʝ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʛʝʥʳ. ʆʜʥʠ ʠʟ ʥʠʭ - TAP1 ʠ TAP2 - ʷʚʣʷʶʪʩʷ 

ʛʝʥʘʤʠ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ. ʆʥʠ ʢʦʜʠʨʫʶʪ ʤʦʣʝʢʫʣʳ, 

ʢʦʪʦʨʳʝ ʚʦʚʣʝʯʝʥʳ ʚ ʪʨʘʥʩʧʦʨʪ ʘʥʪʠʛʝʥʥʳʭ ʧʝʧʪʠʜʦʚ ʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ 

ʨʝʪʠʢʫʣʫʤ. ʃʦʢʫʩʳ ʛʝʥʘ LMP ʩʦʜʝʨʞʘʪ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʙʝʣʢʠ ʧʨʦʪʝʦʩʦʤ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʠʥʛʝ ʠ ʜʝʛʨʘʜʘʮʠʠ ʘʥʪʠʛʝʥʦʚ. 

ʊʘʢ ʞʝ ʢʘʢ ʜʣʷ HLA I ʢʣʘʩʩʘ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʫʞʥʘ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʘʣʣʝʣʝʡ, ʧʦʪʦʤʫ ʯʪʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʬʝʢʮʠʷʤ ʚʳʰʝ, ʝʩʣʠ 

ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʊ-ʢʣʝʪʢʘʤ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʝʧʪʠʜʦʚ, ʯʝʤ 

ʛʦʤʦʟʠʛʦʪʥʳʝ ʠʥʜʠʚʠʜʫʫʤʳ [22, 45]. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʦʙʦʠʭ ʢʣʘʩʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.  
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ʊʘʙʣʠʮʘ 3 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ  

ʩʠʩʪʝʤʳ HLA ʢʣʘʩʩʘ I ʠ II  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʣʘʩʩ I ʂʣʘʩʩ II 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʣʦʢʫʩʳ HLA ï A, B, C HLA ï DP, DQ, DR 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 

ʪʢʘʥʷʭ 

ɺʩʝ ʷʜʨʦʩʦʜʝʨʞʘʱʠʝ ʢʣʝʪʢʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ, 

ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ, 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ 

ʋʯʘʩʪʠʝ ʚ 

ʧʨʝʟʝʥʪʘʮʠʠ ʧʝʧʪʠʜʦʚ 

ʜʣʷ ʊ-ʢʣʝʪʦʢ 

ɼʣʷ ʊ-ʢʠʣʣʝʨʦʚ (CD8) ɼʣʷ ʊ-ʭʝʣʧʝʨʦʚ (CD4) 

ʉʚʷʟʳʚʘʥʠʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʤʦʣʝʢʫʣʘʤʠ ʊ-ʢʣʝʪʦʢ 

ʂʦʨʝʮʝʧʪʦʨ CD8 ʂʦʨʝʮʝʧʪʦʨ CD4 

 

 

3.6.HLA -ʘʥʪʠʛʝʥʳ III  ʢʣʘʩʩʘ 

ʄʅʉ III ʢʣʘʩʩʘ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʳʝ ʦʪ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʠ, 

ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ ʞʝ ʥʘ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 6 ʯʝʣʦʚʝʢʘ 

ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ (ʨʠʩ. 5) [22, 29]. 

ʊʘʢ ʢʘʢ ʛʝʥʳ ʢʣʘʩʩʘ III ʢʦʜʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʤʝʥʪʘ (C2, C4a, C4b, Bf). Cʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʦʧʩʦʥʠʟʠʨʫʶʱʘʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʩʨʘʟʫ ʚʩʣʝʜ ʟʘ 

ʘʢʪʠʚʘʮʠʝʡ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʦʧʩʦʥʠʟʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʢʨʳʚʘʶʪ ʧʘʪʦʛʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠʣʠ ʠʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʫʩʠʣʠʚʘʷ ʧʨʠ 

ʵʪʦʤ ʧʨʦʮʝʩʩ ʬʘʛʦʮʠʪʦʟʘ. 

ɺʪʦʨʘʷ ʚʘʞʥʘʷ ʬʫʥʢʮʠʷ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ï ʫʯʘʩʪʠʝ ʚ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʜʝʣʝʥʠʶ ʠʟ ʪʢʘʥʝʚʳʭ ʙʘʟʦʬʠʣʦʚ (ʪʫʯʥʳʭ ʢʣʝʪʦʢ) ʠ ʙʘʟʦʬʠʣʴʥʳʭ 
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ʛʨʘʥʫʣʦʮʠʪʦʚ ʢʨʦʚʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʩʪʘʤʠʥʘ, 

ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ. 

ʊʨʝʪʴʷ ʚʘʞʥʘʷ ʬʫʥʢʮʠʷ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ï ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ, ʠʣʠ 

ʣʠʪʠʯʝʩʢʘʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ 

ʦʙʨʘʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʝʤʙʨʘʥʦ-ʘʪʘʢʫʶʱʠʡ ʢʦʤʧʣʝʢʩ (ʄɸʂ) ʠʟ ʧʦʟʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʘʪʘʢʫʝʪ ʤʝʤʙʨʘʥʫ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʣʠ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʣʝʪʢʠ ʠ ʨʘʟʨʫʰʘʝʪ ʝʝ [31]. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʠʩʪʝʤʝ ʢʦʤʧʣʠʤʝʥʪʘ ʛʝʥʳ MHC III  ʢʣʘʩʩʘ ʢʦʜʠʨʫʶʪ 

ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ (HSP70). ʋ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʙʝʣʢʦʚ 

ʫʯʘʩʪʚʫʝʪ ʚʦ ʤʥʦʛʠʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʘʭ ʩʙʦʨʢʠ, ʩʪʘʙʠʣʠʟʘʮʠʠ (ʧʨʠ ʬʦʣʜʠʥʛʝ 

ʠ ʩʙʦʨʢʝ ʩʣʦʞʥʳʭ ʙʝʣʢʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʘʛʨʝʛʘʮʠʠ ʙʝʣʢʦʚ) ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʷʜʝʨʥʫʶ 

ʦʙʦʣʦʯʢʫ. 

ʄʝʭʘʥʠʟʤ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʧʨʠʚʳʯʥʦʤʫ ʥʝʚʳʥʘʰʠʚʘʥʠʶ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʛʠʧʝʨʩʝʢʨʝʮʠʝʡ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ 

ʦʧʫʭʦʣʝʡ-Ŭ (TNFŬ), ʢʦʜʠʨʫʝʤʦʛʦ HLA-ʛʝʥʦʤ 3 ʢʣʘʩʩʘ, ʥʘ ʛʨʘʥʠʮʝ ʧʣʦʜʦʚʦ-

ʤʘʪʝʨʠʥʩʢʠʭ ʪʢʘʥʝʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ 

ʩʯʠʪʘʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚ ʘʤʥʠʦʪʠʯʝʩʢʫʶ ʞʠʜʢʦʩʪʴ TNFŬ. 

ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʠʟʙʳʪʦʯʥʦʡ ʚʳʨʘʙʦʪʢʝ ʵʪʦʛʦ ʮʠʪʦʢʠʥʘ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʣʠʤʬʦʮʠʪʘʤʠ ʦʪʯʘʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʥʦʪʠʧʦʤ HLA-DR. 

ɺʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʢʘʢ ʤʝʞʜʫ ʘʣʣʝʣʷʤʠ HLA-DR1 ʠ HLA-DR3 ʠ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ TNFŬ, ʪʘʢ ʠ ʤʝʞʜʫ ʵʪʠʤʠ ʘʣʣʝʣʷʤʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ 

ʧʦʪʝʨʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʜʨʫʛʦʡ [24]. 

ʅʘʣʠʯʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ -308G-A ʜʘʥʥʦʛʦ ʛʝʥʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. TNF-Ŭ, ʚ̫ʣʷʷʩʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʮʠʪʦʢʠʥʦʤ, ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ 

ʧʣʘʮʝʥʪʫ ʢ ʧʣʦʜʫ ʠ, ʩʚʷʟʘʚʰʠʩʴ ʩ ʨʝʮʝʧʪʦʨʦʤ TNFR1, ʘʢʪʠʚʠʨʫʝʪ ʘʧʦʧʪʦʟ [13, 

32]. 
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3.7.ʈʦʣʴ ʛʝʥʦʚ HLA  ʚ ʨʝʧʨʦʜʫʢʮʠʠ ʯʝʣʦʚʝʢʘ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ ʨʦʣʴ ʛʝʥʦʚ HLA ʚ ʨʝʧʨʦʜʫʢʮʠʠ ʯʝʣʦʚʝʢʘ, 

ʧʦʧʨʦʙʫʝʤ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʩʚʷʟʴ ʦʪʜʝʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ ʠʣʠ ʩʦʯʝʪʘʥʠʡ ʘʥʪʠʛʝʥʦʚ HLA 

ʩ ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ?  

2. ʇʦʚʳʰʝʥ ʣʠ ʨʠʩʢ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠʣʠ 

ʩʦʚʧʘʜʝʥʠʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʘʥʪʠʛʝʥʘʤ HLA ʫ ʩʫʧʨʫʛʦʚ? 

3. ʂʘʢʦʚ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʩ ʘʥʪʠʛʝʥʘʤʠ 

ʩʠʩʪʝʤʳ HLA? 

ʊʘʢ ʢʘʢ HLA ʘʥʪʠʛʝʥʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʠʣʫ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ, ʪʦ ʦʥʠ, ʥʝʩʦʤʥʝʥʥʦ, ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ 

ʨʦʣʴ ʚ ʫʩʧʝʰʥʦʤ ʪʝʯʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʶ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ HLA I ʠ II  ʢʣʘʩʩʦʚ ʠ 

ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ (ʦ ʯʝʤ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʜʘʣʴʰʝ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʭʨʦʤʦʩʦʤʥʳʡ ʨʝʛʠʦʥ, ʚ ʢʦʪʦʨʦʤ ʣʦʢʘʣʠʟʫʶʪʩʷ HLA-A, -B, -

C, -DR, -DQ, -DP ʘʣʣʝʣʠ, ʥʘʩʣʝʜʫʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʙʣʦʢ, ʢʘʢ ʦʜʠʥ ʛʘʧʣʦʪʠʧ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʙʝʥʦʢ ʧʦʣʫʯʘʝʪ ʦʜʠʥ ʛʘʧʣʦʪʠʧ ʦʪ ʤʘʪʝʨʠ ʠ ʜʨʫʛʦʡ ʦʪ ʦʪʮʘ. 

ʇʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʛʦʤʦʟʠʛʦʪʥʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʩ HLA-ʘʥʪʠʛʝʥʘʤʠ I ʠ II ʢʣʘʩʩʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢʦ 

ʤʥʦʛʠʤ ʘʫʪʦʠʤʤʫʥʥʳʤ ʠ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɽʩʣʠ ʯʝʣʦʚʝʢ 

ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ HLA-ʘʥʪʠʛʝʥʦʚ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʟʥʠ, ʢ ʢʦʪʦʨʦʡ ʵʪʦʪ ʯʝʣʦʚʝʢ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ 

ʧʨʠʨʦʜʘ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʣʠʰʘʝʪ ʵʪʦʛʦ ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʜʝʪʦʨʦʞʜʝʥʠʶ, ʣʠʙʦ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʰʘʥʩʳ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʧʦʪʦʤʩʪʚʦ. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʫ ʚʦʟʤʦʞʥʦʛʦ ʵʤʙʨʠʦʥʘ, ʢʦʛʜʘ ʨʦʜʠʪʝʣʠ 

ʷʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʠʤʳʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʙʦʣʝʝ, ʯʝʤ ʧʦ ʪʨʝʤ ʣʦʢʫʩʘʤ HLA-

ʢʦʤʧʣʝʢʩʘ. 

ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʘʣʣʝʣʝʡ ʠ HLA-

ʬʝʥʦʪʠʧʦʚ: ɸ19, ɺ8, ɺ13, ɺ15, ɺ35, DR5, DR7 ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 

19%, 9,5%, 19%, 17,5%, 22,2%, 69,6% ʠ 39,1% ʫ ʞʝʥʱʠʥ ʩ ʧʨʠʚʳʯʥʳʤ 
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ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʧʨʦʪʠʚ 6,3%, 3.8%, 10.3%, 16.7%, 29.9% ʠ 22,7% ʫ ʞʝʥʱʠʥ ʩ 

ʥʝʦʩʣʦʞʥʝʥʥʳʤ ʪʝʯʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʣʠʯʠʝ ʚ HLA-

ʬʝʥʦʪʠʧʝ ʞʝʥʱʠʥʳ ɸ19, ɺ8, ɺ13, ɺ15 ʠ DR5 ʘʥʪʠʛʝʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʠ ʙʝʩʧʣʦʜʠʷ ʧʦʯʪʠ ʚ 1,6 - 5,1 ʨʘʟ. 

ʊʘʢʠʝ HLA-ʬʝʥʦʪʠʧʳ ʢʘʢ A1, ɺ8; A3, ɺ15; A3, ɺ35; ɸ10, ɺ18; ɸ19, ɺ15 

ʧʦʚʳʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʠ ʙʝʩʧʣʦʜʠʷ ʚ 2,6 

- 9,2 ʨʘʟʘ. 

ʅʦʩʠʪʝʣʠ ɺ35 ʠʤʝʶʪ ʩʥʠʞʝʥʥʫʶ ʠʤʤʫʥʥʫʶ ʨʝʘʢʮʠʶ, ʪʘʢʞʝ ɺ35 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʛʝʥʘ ʚʨʦʞʜʝʥʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʯʪʦ ʤʦʞʝʪ ʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ 

ʩʚʷʟʴ ʘʥʪʠʛʝʥʦʚ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʧʦ ʥʝʚʳʥʘʰʠʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʦʞʝʪ 

ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʩʮʝʧʣʝʥʠʷ HLA ʩ ʛʝʥʘʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʫʨʦʚʝʥʴ 

ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʯʝʨʝʟ ʠʭ ʨʝʮʝʧʪʦʨʳ. ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʠ 

ʨʝʮʝʧʪʦʨʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʜʘʞʝ ʛʠʙʝʣʠ ʧʣʦʜʘ [22]. 

ʃʦʢʫʩ DQB1 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʡ ʥʘ ʪʝʯʝʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ KleinS. L. ʀ Wang X ʩ ʢʦʣʣʝʛʘʤʠ [40, 54]. ʉʫʱʝʩʪʚʫʝʪ 

ʘʩʩʦʮʠʘʮʠʷ ʘʣʣʝʣʷ 0602-8 ʚ ʣʦʢʫʩʝ DQB1 ʩ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʦʡ, 

ʧʦʵʪʦʤʫ ʥʘʣʠʯʠʝ ʵʪʦʛʦ ʘʣʣʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʘʫʪʦʠʤʤʫʥʥʳʭ 

ʥʘʨʫʰʝʥʠʡ [44]. ʅʦʩʠʪʝʣʴʩʪʚʦ ʣʦʢʫʩʦʚ DR4, DR7, DRw53, DRB1 ʩʠʩʪʝʤʳ HLA, 

ʩʚʷʟʳʚʘʶʪ ʩʦ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʨʘʟʚʠʪʠʶ ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ [5, 53].  

ʇʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ ʫ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨ ʪʘʢ ʞʝ 

ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʚʳʯʥʦʤʫ 

ʥʝʚʳʥʘʰʠʚʘʥʠʶ ʠ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʘʣʣʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʨʠʩʢʘ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʪʘʙʣ. 4). 

ʉʯʠʪʘʪʴ ʥʘʣʠʯʠʝ ʵʪʠʭ ʘʥʪʠʛʝʥʦʚ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ 

ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʦʣʝʝ ʯʘʩʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʝʣʴʟʷ, 

ʥʦ ʦʪʥʝʩʪʠ ʞʝʥʱʠʥ ʚ ʛʨʫʧʧʫ ʨʠʩʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 
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ʊʘʙʣʠʮʘ 4 

ɸʩʩʦʮʠʘʮʠʷ ʥʘʣʠʯʠʷ ʥʝʢʦʪʦʨʳʭ  ʛʝʥʦʚ ʩʠʩʪʝʤʳ HLA ʠʣʠ ʠʭ ʘʣʣʝʣʝʡ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥʳ 

ʅʘʟʚʘʥʠʝ ʛʝʥʘ HLA ʠʣʠ ʝʛʦ ʘʣʣʝʣʷ ʇʨʦʷʚʣʝʥʠʝ ʛʝʥʘ HLA ʠʣʠ ʝʛʦ 

ʘʣʣʝʣʷ 

ɸ19, ɺ8, ɺ13, ɺ15 ʠ DR5 ʅʘʣʠʯʠʝ ʜʘʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʚ ʬʝʥʦʪʠʧʝ 

ʞʝʥʱʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʠ ʙʝʩʧʣʦʜʠʷ 

ʧʦʯʪʠ ʚ 1,6-5,1 ʨʘʟ 

A1, ɺ8; A3, ɺ15; A3, ɺ35; ɸ10, ɺ18; ɸ19, 

ɺ15 

ʇʦʚʳʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʠ ʙʝʩʧʣʦʜʠʷ 

ʚ 2,6- 9,2 ʨʘʟʘ 

ɺ35 ɸʩʩʦʮʠʠʨʦʚʘʥ ʩ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʛʝʥʘ 

ʚʨʦʞʜʝʥʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʩʥʠʞʝʥʥʦʡ ʠʤʤʫʥʥʦʡ 

ʨʝʘʢʮʠʝʡ 

ɸʣʣʝʣʴ 0602-8 ʚ ʣʦʢʫʩʝ DQB1 ɸʩʩʦʮʠʠʨʦʚʘʥ ʩ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ 

ʚʦʣʯʘʥʢʦʡ 

ʃʦʢʫʩʳ DR4, DR7, DRw53, DRB1 ʉʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ 

 

ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʫ ʦʙʦʠʭ ʩʫʧʨʫʛʦʚ ʦʢʘʞʝʪʩʷ ʥʘʙʦʨ ʦʜʠʥʘʢʦʚʳʭ 

ʘʣʣʝʣʝʡ ʛʝʥʦʚ HLA?  

ʅʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʣʝʣʝʡ HLA ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ 

ʩʦʚʧʘʜʝʥʠʠ ʩʫʧʨʫʛʦʚ ʧʦ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʣʦʢʫʩʦʚ. ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʦʚ HLA 

ʧʨʠʟʥʘʥ ʥʘʠʙʦʣʴʰʠʤ ʠʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʛʝʥʦʚ ʯʝʣʦʚʝʢʘ [25], ʦʜʥʘʢʦ, ʜʘʞʝ ʧʨʠ 

ʪʘʢʦʤ ʘʣʣʝʣʴʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʩʦʚʧʘʜʝʥʠʷ. ʇʨʠ ʨʘʥʥʠʭ 

ʧʦʪʝʨʷʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ ʘʣʣʝʣʝʡ I ʠ II ʢʣʘʩʩʘ HLA. 

ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʠʜʝʥʪʠʯʥʳʭ ʣʦʢʫʩʦʚ ʫ ʦʙʦʠʭ ʩʫʧʨʫʛʦʚ ʥʘ ʪʝʯʝʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʕʤʙʨʠʦʥ ʷʚʣʷʝʪʩʷ çʯʫʞʝʨʦʜʥʳʤè ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ, ʠ ʵʪʦ 

ʥʦʨʤʘʣʴʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ.  
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ʊʘʙʣʠʮʘ 5 

ɺʣʠʷʥʠʝ ʠʜʝʥʪʠʯʥʦʩʪʠ HLAI ʠ II  ʢʣʘʩʩʦʚ ʩʫʧʨʫʛʦʚ  

ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ 

ʂʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʯʥʳʭ 

ʣʦʢʫʩʦʚ HLA 

ʇʨʠʚʳʯʥʦʝ ʥʝʚʳʥʘʰʠʚʘʥʠʝ, 

ʙʝʩʧʣʦʜʠʝ 

4 100.0% 

3 100.0% 

2 75.0% 

1 48.3% 

0 31.0% 

 

ʅʝʩʦʚʧʘʜʝʥʠʝ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ ʟʘʧʫʩʢʘʝʪ ʦʩʦʙʳʝ ʠʤʤʫʥʥʳʝ 

ʨʝʘʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʏʝʤ ʙʦʣʴʰʝ ʩʪʝʧʝʥʴ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʥʜʠʚʠʜʘʤʠ ʧʦ HLA-ʘʥʪʠʛʝʥʘʤ, ʦʩʦʙʝʥʥʦ ʢʣʘʩʩʘ HLA-DR, ʪʝʤ 

ʠʥʪʝʥʩʠʚʥʝʝ ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ. ɺ ʠʥʩʪʠʪʫʪʝ 

ʠʤʤʫʥʦʣʦʛʠʠ ʄɿ ʈʌ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ HLA-DRB1 ʛʝʥʦʪʠʧʘ ʫ ʦʙʦʠʭ ʧʘʨʪʥʝʨʦʚ ʚ 

ʧʘʨʘʭ ʩ ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʩ 

ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʩʥʠʞʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʤʫʞʯʠʥ, ʥʝʩʫʱʠʭ ʚ ʛʝʥʦʪʠʧʝ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ HLA-DRB1*01 ʠ ʧʦʚʳʰʝʥʦ ʯʠʩʣʦ ʞʝʥʱʠʥ, ʠʤʝʶʱʠʭ ʚ 

ʛʝʥʦʪʠʧʝ HLA-DRB1*04 [24]. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʘʥʪʠʛʝʥʳ HLA (HLA-A, HLA-B, HLA-C) ʥʝ ʚʳʨʘʞʝʥʳ ʚ 

ʪʢʘʥʷʭ ʧʣʦʜʘ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʤʘʪʝʨʴʶ ʠ ʧʣʦʜʦʤ, ʪʦ ʝʩʪʴ ʜʘʥʥʳʝ ʘʥʪʠʛʝʥʳ 

ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʠʤʤʫʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʤʘʪʝʨʠ. ʅʘʧʨʦʪʠʚ, 

ʘʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ ʪʨʦʬʦʙʣʘʩʪʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʪʠʛʝʥʘʤʠ II  ʢʣʘʩʩʘ 

ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ (HLA-DRB1, -DQA1, -DQB1). ʄʘʪʝʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ 

ʧʨʦʪʠʚ ʦʪʮʦʚʩʢʠʭ HLA II  ʢʣʘʩʩʘ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʙʝʨʝʤʝʥʥʳʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʪʝʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ HLA ʥʘʧʨʘʚʣʝʥʦ ʧʨʦʪʠʚ ʦʪʮʦʚʩʢʠʭ 

ʘʥʪʠʛʝʥʦʚ HLA. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʥʪʠʛʝʥʳ ʧʣʦʜʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʛʝʥʦʚ HLA 

ʨʘʩʧʦʟʥʘʶʪʩʷ ʤʘʪʝʨʠʥʩʢʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʕʪʘ çʯʫʞʝʨʦʜʥʦʩʪʴè ʟʘʧʫʩʢʘʝʪ 
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ʦʩʦʙʳʝ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ [5, 30, 

49]. 

ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʣʠʤʬʦʮʠʪʳ ʵʥʜʦʤʝʪʨʠʷ ʚʳʨʘʙʘʪʳʚʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʦʪʮʦʚʩʢʠʭ HLA-ʘʥʪʠʛʝʥʦʚ. ʕʪʠ ʘʥʪʠʪʝʣʘ 

ʧʦʣʫʯʠʣʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʙʣʦʢʠʨʫʶʱʠʭ (ɸʈʉɸ ï antipaternal cytotoxicantibodies, 

Ab2 - HLA antibodies, MLR-Bf ï mixed lymphocyte reaction blocking factor), ʪʘʢ 

ʢʘʢ ʦʥʠ ʩʚʷʟʳʚʘʶʪ HLA-ʘʥʪʠʛʝʥʳ ʦʪʮʘ, ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʝ ʧʣʦʜʦʤ, ʟʘʱʠʱʘʷ ʠʭ 

ʦʪ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ. ʅʘʠʙʦʣʝʝ ʨʘʥʦ ʧʦʷʚʣʷʶʪʩʷ 

ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʘʤ II ʢʣʘʩʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ; ʦʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫʞʝ 

ʥʘ 5 ʥʝʜʝʣʝ ʛʝʩʪʘʮʠʠ. ʕʪʠ ʘʥʪʠʪʝʣʘ ʟʘʱʠʱʘʶʪ ʧʣʦʜ ʦʪ ʤʘʪʝʨʠʥʩʢʠʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʪʪʦʨʞʝʥʠʶ ʵʤʙʨʠʦʥʘ [5, 24].  

ɹʣʦʢʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʥʪʠʪʝʣʘ ʢʣʘʩʩʘ IgG, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢ Fc-ʬʨʘʛʤʝʥʪʫ IgG ʥʘ ʢʣʝʪʢʘʭ 

ʪʨʦʬʦʙʣʘʩʪʘ ʠ ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʣʷʪʴ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʦʪʚʝʪ ʊ-ʢʣʝʪʦʢ ʥʘ 

ʘʣʣʦʘʥʪʠʛʝʥʳ ʧʘʨʪʥʝʨʘ. ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʙʝʩʧʣʦʜʠʝ ʠ ʧʨʠʚʳʯʥʦʝ 

ʥʝʚʳʥʘʰʠʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʚʷʟʳʚʘʶʪ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʞʝʥʱʠʥ ʙʣʦʢʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ [26]. 

ʈʘʩʩʤʦʪʨʠʤ ʫʯʘʩʪʠʝ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʛʝʥʦʚ ʩʠʩʪʝʤʳ HLA ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɺ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʨʝʧʨʦʜʫʢʮʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʘʥʪʠʪʝʣʘ 

HLA-G,-E ʠ -Fʩʧʝʮʠʬʠʯʥʦʩʪʠ. ɺʦ ʚʨʝʤʷ ʠʤʧʣʘʥʪʘʮʠʠ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʠʥʚʘʟʠʨʫʶʱʠʤ ʯʫʞʝʨʦʜʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʠʟʚʦʜʥʳʝ ʥʘʨʫʞʥʦʛʦ 

ʢʣʝʪʦʯʥʦʛʦ ʩʣʦʷ ʙʣʘʩʪʦʮʠʩʪʳ ï ʩʠʤʧʣʘʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʘ ʟʘʪʝʤ ï 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʮʠʨʢʫʣʠʨʫʶʱʠʭ 

ʤʘʪʝʨʠʥʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ, ʥʝʩʫʱʠʭ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʦʨʬʥʳʝ 

ʘʥʪʠʛʝʥʳ HLA ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʢʣʘʩʩʦʚ, ʠʥʚʘʟʠʨʫʶʱʠʝ ʢʣʝʪʢʠ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʥʝ ʩʦʜʝʨʞʘʪ ʵʪʠʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ. ʅʘʧʨʦʪʠʚ, ʦʥʠ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʝʢʣʘʩʩʠʯʝʩʢʠʝ, ʥʝ ʧʦʣʠʤʦʨʬʥʳʝ ʤʦʣʝʢʫʣʳ ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ I ʢʣʘʩʩʘ ï HLA-G, HLA-E, HLA-F, ʢʦʪʦʨʳʝ, ʥʝ ʷʚʣʷʷʩʴ 

ʨʝʮʝʧʪʦʨʘʤʠ ʜʣʷ ʊh, ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ, ʮʠʪʦʣʠʪʠʯʝʩʢʦʤʫ 
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ʜʝʡʩʪʚʠʶ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʤʘʪʝʨʠ ʊ-ʢʣʝʪʦʢ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʣʠʟʠʩʫ ʠʥʚʘʟʠʨʫʶʱʝʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʤʝʩʪʥʳʤʠ, 

ʜʝʮʠʜʫʘʣʴʥʳʤʠ ʥʘʪʫʨʘʣʴʥʳʤʠ ʢʠʣʣʝʨʘʤʠ (NK-ʢʣʝʪʢʘʤʠ) ʠ ʤʘʢʨʦʬʘʛʘʤʠ. 

ʉ ʦʢʦʥʯʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʥʦʨʤʝ ʵʢʩʧʨʝʩʩʠʷ HLA-E, HLA-G ʠ HLA-F 

ʤʦʣʝʢʫʣ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʆʙʥʘʨʫʞʝʥʠʝ ʠʭ ʚʥʝ ʧʝʨʠʦʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʨʘʟʚʠʪʠʷ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʨʦʣʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʅʘ ʨʠʩʫʥʢʝ 9 ʩʭʝʤʘʪʠʯʥʦ 

ʧʦʢʘʟʘʥʳ ʠʤʤʫʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ.  

 

ʈʠʩʫʥʦʢ 9. ʋʯʘʩʪʠʝ HLA-G ʚ ʠʤʤʫʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ  

ʤʝʞʜʫ ʤʘʪʝʨʴʶ ʠ ʨʝʙʝʥʢʦʤ 

ɽʩʣʠ ʦʨʛʘʥʠʟʤʳ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʛʝʥʘʤ HLA-DQ ʠ -DR, 

NK-ʢʣʝʪʢʠ (ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʠʣʣʝʨʳ) ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʘʥʪʠʛʝʥʘʤʠ HLA-G 

ʪʨʦʬʦʙʣʘʩʪʘ (ʩʣʝʚʘ). ʇʦʩʣʝ ʵʪʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ NK-ʢʣʝʪʦʢ ʧʦʷʚʣʷʶʪʩʷ 

ʨʝʮʝʧʪʦʨʳ (KIR), ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʠʣʣʝʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ. NK-ʢʣʝʪʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʘʢʪʠʚʥʳʤʠ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ NK, ʥʝʩʫʱʠʝ ʤʘʨʢʝʨ 

ʉD69+, ʘ HLA-G ʘʥʪʠʛʝʥʳ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʪʫʨʘʣʴʥʳʭ ʢʠʣʣʝʨʦʚ (CD69+). ʂʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʚʳʜʝʣʷʶʪ 

ʧʦʤʠʤʦ ʵʪʦʛʦ ʮʠʪʦʢʠʥʳ IL4, IL5, IL6, ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʪʨʦʬʦʙʣʘʩʪʘ, ʠ 
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ʘʥʪʠʪʝʣʘ, ʢʦʪʦʨʳʝ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʨʝʘʢʮʠʶ ʦʪʪʦʨʞʝʥʠʷ. ʇʨʠ ʧʘʪʦʣʦʛʠʠ (ʩʧʨʘʚʘ) 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ NK-ʢʣʝʪʦʢ ʩ HLA-G ʥʘʨʫʰʝʥʦ, ʠ ʢʠʣʣʝʨ ʥʘʯʠʥʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ. 

ʎʠʪʦʢʠʥʳ ʥʝ ʦʙʨʘʟʫʶʪʩʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʟʚʠʪʠʷ ʪʨʦʬʦʙʣʘʩʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠʟʢʘʷ ʵʢʩʧʨʝʩʩʠʷ HLA-G ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

NK ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʚʪʦʨʥʳʭ ʩʧʦʥʪʘʥʥʳʭ ʚʳʢʠʜʳʰʝʡ.  

ʇʦʤʠʤʦ ʵʢʩʧʨʝʩʩʠʠ ʥʘ ʪʨʦʬʦʙʣʘʩʪʝ HLA-G, ʘʥʪʠʛʝʥʳ ʚ ʤʝʤʙʨʘʥʥʦ-

ʩʚʷʟʘʥʥʦʡ ʠʣʠ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʦʨʤʘʭ ʧʨʠʥʠʤʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ 

ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʵʥʜʦʪʝʣʠʠ ʩʦʩʫʜʦʚ ʤʘʪʢʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʢʨʦʤʝ 

ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ NK, HLA-G ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʩʫʧʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ CD4+ ʠ CD8+ ʢʣʝʪʦʢ, ʘ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʦʨʤʝ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʢʦʥʪʨʦʣʴ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʧʣʘʮʝʥʪʳ [24, 36]. 

ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʚʳʢʠʜʳʰʠ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ 

HLA-G, ʥʦ ʠ ʤʫʪʘʮʠʷʤʠ ʛʝʥʘ HLA-G. ʇʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʚʳʢʠʜʳʰʝʡ ʠʤʝʝʪʩʷ ʫ 

ʧʘʨ, ʢʦʛʜʘ ʦʙʘ ʨʦʜʠʪʝʣʷ ʠʤʝʶʪ ʤʫʪʘʮʠʶ ʛʝʥʘ HLA-G-725G ʘʣʣʝʣʴ. ʕʪʦʪ 

ʧʦʣʠʤʦʨʬʠʟʤ ʩʚʷʟʳʚʘʶʪ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʩʪʚʦʨʠʤʦʛʦ HLA-G. ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʷ HLA-G* 010103 ʠ G*0105N ʠ ʤʫʪʘʮʠʷ G*0104 ʩʚʷʟʘʥʳ ʩ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ Hviid et al. 15% 

ʞʝʥʱʠʥ ʩ ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ, ʠʤʝʶʱʠʭ ʙʦʣʝʝ 3-ʭ ʚʳʢʠʜʳʰʝʡ ʚ 

ʘʥʘʤʥʝʟʝ, ʠʤʝʣʠ ʘʣʣʝʣʴ HLA-G*0106 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2% ʚ ʢʦʥʪʨʦʣʝ. 

ʀʟʤʝʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ HLA-G ʤʦʛʫʪ ʚʝʩʪʠ ʢ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤ 

ʥʘʨʫʰʝʥʠʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʙʝʨʝʤʝʥʥʦʩʪʴ ʦʩʣʦʞʥʷʝʪʩʷ ʧʨʝʵʢʣʘʤʧʩʠʝʡ ʠ 

ʚʦʟʤʦʞʥʦ ʟʘʜʝʨʞʢʦʡ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ [22]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʣʝʢʫʣʳ ʣʦʢʫʩʘ HLA-G, ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʝ ʥʘ ʢʣʝʪʢʘʭ 

ʪʨʦʬʦʙʣʘʩʪʘ, ʩʦʝʜʠʥʷʷʩʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʢ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʝʛʫʣʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ 

(ʨʠʩ. 10) 
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ʈʠʩʫʥʦʢ 10. ɺʦʟʤʦʞʥʳʝ ʨʝʮʝʧʪʦʨʳ ʥʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʢʘʭ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ ʤʦʣʝʢʫʣʘʤʠ ʣʦʢʫʩʘ HLA-G ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ 

ʪʨʦʬʦʙʣʘʩʪʘ (TcR - T-ʢʣʝʪʦʯʥʳʡ ʨʝʮʝʧʪʦʨ, ILT ï ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦ-ʧʦʜʦʙʥʳʡ 

ʪʨʘʥʩʢʨʠʧʪ, KIR - ʨʝʮʝʧʪʦʨ, ʠʥʛʠʙʠʨʫʶʱʠʡ ʢʠʣʣʝʨʳ) [21] 

 

ɸʥʪʠʛʝʥʳ HLA-E ʚ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʩʧʦʩʦʙʥʳ ʠʥʛʠʙʠʨʦʚʘʪʴ ʮʠʪʦʣʠʟ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ Nʂ-ʢʣʝʪʢʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʮʝʧʪʦʨʦʚ CD94/NKG2A. HLA-E ʙʝʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʚʦ ʚʩʝʭ 

ʧʦʧʫʣʷʮʠʷʭ ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʣʠʙʦ ʤʝʤʙʨʘʥʥʫʶ, ʣʠʙʦ ʨʘʩʪʚʦʨʠʤʫʶ 

ʬʦʨʤʫ HLA-G. ʕʪʦ ʪʘʢʠʝ ʢʣʝʪʢʠ ʢʘʢ ʢʣʝʪʢʠ ʚʥʝʚʦʨʩʠʥʯʘʪʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, 

ʚʦʨʩʠʥʯʘʪʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʠ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʠʩʘʥʳ ʜʝʚʷʪʴ ʨʘʟʣʠʯʥʳʭ ʘʣʣʝʣʝʡ HLA-E ʛʝʥʘ. 

ʊʦʣʴʢʦ ʜʚʝ ʘʣʣʝʣʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ: ɽ*0101 ʠ E*0103. ʕʪʠ ʜʚʝ 

ʘʣʣʝʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʥʝʩʠʥʦʥʠʤʠʯʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʚ ʢʦʜʦʥʝ 107 ʠʟ 

ʘʨʛʠʥʠʥʘ (HLA-ER) ʥʘ ʛʣʠʮʠʥ (HLA-EG). 

HLA-E ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ HLA-E ʫʯʘʩʪʚʫʝʪ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʥʝʚʳʥʘʰʠʚʘʥʠʷ, ʠ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʯʪʦʙʳ ʧʨʦʷʩʥʠʪʴ, ʩʚʷʟʘʥʳ ʣʠ ʧʦʣʠʤʦʨʬʠʟʤʳ HLA-Eʩ 

ʙʝʩʧʣʦʜʠʝʤ. 
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HLA-F ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 1990 ʛʦʜʫ ʠ ʦʩʪʘʝʪʩʷ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤ ʠʟ 

ʤʦʣʝʢʫʣ HLA ʢʣʘʩʩʘ Ib. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʪʦʣʴʢʦ 

ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ HLA-F ʥʘ ʫʨʦʚʥʝ ʙʝʣʢʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ ʵʢʩʧʨʝʩʩʠʷ 

ʙʝʣʢʦʚ HLA-Fʚ ʢʣʝʪʢʘʭ ʚʥʝʚʦʨʩʠʥʯʘʪʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, ʚʦʨʩʠʥʯʘʪʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʠ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ. 

ɼʘʥʥʳʝ ʧʦ HLA-F ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʠ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʙʝʣʦʢ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʪʨʦʬʦʙʣʘʩʪʘ, ʚʦʟʤʦʞʥʘʷ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦ ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʧʦʜ 

ʚʦʧʨʦʩʦʤ. 

Lee ʩ ʢʦʣʣʝʛʘʤʠ (2010) ʩʯʠʪʘʶʪ, ʯʪʦ HLA-F ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ 

ʨʝʛʫʣʷʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʨʢʝʨʦʚ ʤʘʪʝʨʠʥʩʢʠʭ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʮʠʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ 

ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʊ-ʢʣʝʪʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ Treg ʚʳʜʝʣʷʶʪ ʠʥʛʠʙʠʨʫʶʱʠʝ 

ʮʠʪʦʢʠʥʳ ʠ ʚʳʟʳʚʘʶʪ ʧʦʜʘʚʣʝʥʠʝ ʩʠʛʥʘʣʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʦ ʫ ʞʝʥʱʠʥ, ʠʤʝʚʰʠʭ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʚʳʢʠʜʳʰʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʩ ʥʦʨʤʘʣʴʥʳʤ 

ʪʝʯʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʊʘʢ ʞʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʮʝʧʪʦʨʘ HLA-F ʩ ILT-2 ʠ ILT-4 

ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʦʮʠʪʦʚ ʠ CD19 + ʢʣʝʪʦʢ, ʥʦ ʥʝ ʩ ʨʝʮʝʧʪʦʨʘʤʠ 

CD56 + NK-ʢʣʝʪʦʢ ʠʣʠ CD3 + ʊ-ʢʣʝʪʦʢ. ʈʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʢʘ 

ʥʝ ʷʩʝʥ. 

ʅʘ ʨʠʩʫʥʢʝ 11 ʢʨʘʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʝʭ ʛʝʥʦʚ HLA ʩʝʤʝʡʩʪʚʘ Ib [36]. 
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ʈʠʩʫʥʦʢ 11. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʣʝʢʫʣ HLA-E, HLA-G, HLA-F [36] 

(EVT ï ʚʥʝʚʦʨʩʠʥʯʘʪʳʡ ʪʨʦʬʦʙʣʘʩʪ, ST ï ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪ, CT ï 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ) 
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4.ʀʄʄʋʅʆɻʃʆɹʋʃʀʅʓ 

 

4.1.ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʠ ʠʭ ʩʚʷʟʴ ʩ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ (ʘʥʪʠʪʝʣʘ) (Ig) ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʘʥʪʠʛʝʥ-ʨʘʩʧʦʟʥʘʶʱʠʭ ʤʦʣʝʢʫʣ. ʋ ʯʝʣʦʚʝʢʘ ʦʙʥʘʨʫʞʝʥʦ ʧʷʪʴ ʢʣʘʩʩʦʚ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ - IgG, IgA, IgM, IgD ʠ IgE. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ (ʦʪ 

ʪʠʧʘ ʪʷʞʝʣʳʭ ʮʝʧʝʡ, ʦ ʯʝʤ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʜʘʣʴʰʝ) ʚʳʜʝʣʷʶʪ ʪʘʢ ʞʝ ʧʦʜʢʣʘʩʩʳ. 

ʋ ʯʝʣʦʚʝʢʘ ʚʳʜʝʣʷʶʪ 4 ʧʦʜʢʣʘʩʩʘ lgG (lgGl, lgG2, lgG3 ʠ IgG4). ʀʟʚʝʩʪʥʳ 

ʪʘʢʞʝ 2 ʧʦʜʢʣʘʩʩʘ lgA (IgAl ʠ lgA2), ʧʦʜʢʣʘʩʩʦʚ IgM, IgD ʠ IgE ʫ ʯʝʣʦʚʝʢʘ ʧʦʢʘ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ [3, 17, 29].  

ʊʝʨʤʠʥ çʠʤʤʫʥʦʛʣʦʙʫʣʠʥè ʦʪʨʘʞʘʝʪ ʭʠʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʳ 

ʙʝʟ ʫʯʝʪʘ ʝʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʘʥʪʠʛʝʥʫ, ʘ ʪʝʨʤʠʥ çʘʥʪʠʪʝʣʦè 

ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʣʝʢʫʣʳ ʠ ʫʯʠʪʳʚʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʢʦʥʢʨʝʪʥʦʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʘʥʪʠʛʝʥʦʚ (ʦʙʳʯʥʦ ʫʪʦʯʥʷʶʪ, ʢ 

ʢʘʢʦʤʫ ʘʥʪʠʛʝʥʫ ʥʘʧʨʘʚʣʝʥʳ ʘʥʪʠʪʝʣʘ, ʥʘʧʨʠʤʝʨ ʘʥʪʠʪʝʣʘ ʢ ʙʳʯʴʝʤʫ 

ʩʳʚʦʨʦʪʦʯʥʦʤʫ ʘʣʴʙʫʤʠʥʫ). ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʩʫʱʝʩʪʚʫʶʪ ʚ 2 ʬʦʨʤʘʭ: 

ʤʝʤʙʨʘʥʥʦʡ (ʚ ʩʦʩʪʘʚʝ B-ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ) ʠ ʨʘʩʪʚʦʨʠʤʦʡ (ʩʦʙʩʪʚʝʥʥʦ 

ʘʥʪʠʪʝʣʘ). 

ʉʠʥʪʝʟ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʝʪʢʘʤʠ ʧʣʘʟʤʦʮʠʪʘʨʥʦʛʦ 

ʨʷʜʘ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʩʝʣʝʟʝʥʢʠ, ʘʧʧʝʥʜʠʢʩʘ ʠ ʧʨ. [16]. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʜʝʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʛʝʥʝʪʠʢʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 

ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʧʦʥʷʪʠʶ çʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠè. ʇʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ - ʢʦʥʝʯʥʳʡ ʵʪʘʧ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɺ-ʢʣʝʪʦʢ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʘʥʪʠʪʝʣʘ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʵʢʩʮʝʥʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʷʜʨʦʤ, ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʤ ʢʦʤʧʣʝʢʩʦʤ ɻʦʣʴʜʞʠ ʠ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʨʝʪʠʢʫʣʫʤʦʤ. ɿʨʝʣʳʝ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ ʢ ʩʠʥʪʝʟʫ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʝʢʫʥʜʫ, ʦʜʥʘʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʵʪʠʭ ʢʣʝʪʦʢ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 2-3 ʜʥʷ, ʦʥʠ ʪʘʢ ʞʝ ʙʳʩʪʨʦ ʵʣʠʤʠʥʠʨʫʶʪʩʷ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʘʥʪʠʛʝʥʘ, ʚʳʟʚʘʚʰʝʛʦ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ [3]. 
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ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʤʘʨʢʝʨ ɺ-ʢʣʝʪʦʢ - ʤʝʤʙʨʘʥʥʳʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ. ʆʥ 

ʵʢʩʧʨʝʩʩʠʨʦʚʘʥ ʥʘ ʚʩʝʭ ʟʨʝʣʳʭ ɺ-ʣʠʤʬʦʮʠʪʘʭ. ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʢʣʘʩʩʦʤ 

ʤʝʤʙʨʘʥʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʘ ʥʘʠʚʥʳʭ (ʥʝ ʢʦʥʪʘʢʪʠʨʦʚʘʚʰʠʭ ʩ 

ʘʥʪʠʛʝʥʦʤ) ɺ-ʢʣʝʪʢʘʭ ʷʚʣʷʝʪʩʷ IgM. ʅʘ ʟʨʝʣʳʭ ʥʘʠʚʥʳʭ ɺ-ʢʣʝʪʢʘʭ ʚʤʝʩʪʝ ʩ 

IgM ʧʨʠʩʫʪʩʪʚʫʝʪ IgD. ʏʠʩʣʦ ʤʦʣʝʢʫʣ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʠʚʥʦʡ ɺ-ʢʣʝʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 150 000. ɺ ʧʨʦʮʝʩʩʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʘ IgG, IgA ʠ IgE. ɺ-

ʢʣʝʪʢʠ ʢʨʦʚʠ ʠ ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ ʥʝʩʫʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ IgG, ʘ ɺ-ʢʣʝʪʢʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ï IgA [29]. 

ʂʦʥʪʨʦʣʴ ʥʘʜ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʦʩʦʙʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʙʝʣʢʠ ʮʠʪʦʢʠʥʳ. ʆʜʥʘ ɺ-ʢʣʝʪʢʘ ʤʦʞʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʜʦ 

3-x ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ [3]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʠʣʠ ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟʥʳʭ 

ʤʝʪʦʜʠʢ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʘʥʥʠʝ ʧʨʝ-ɺ-ʢʣʝʪʢʠ, ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ IgM. ʇʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʵʪʠ ʢʣʝʪʢʠ ʫʪʨʘʯʠʚʘʶʪ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ, IgM ʠ IgD ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʝʤʙʨʘʥʝ. ʊʘʢʠʝ çʥʘʠʚʥʳʝè ɺ-ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ ʦʪʚʝʯʘʪʴ ʥʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʛʝʥʳ. ʂʦʥʪʘʢʪ ʩ ʘʥʪʠʛʝʥʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʨʝʚʘʥʠʶ ʜʦ 

ʩʪʘʜʠʠ ʣʠʤʬʦʙʣʘʩʪʘ (ʧʝʨʚʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʛʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʣʠʤʬʦʮʠʪʘ). ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʩʠʥʪʝʟʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ. ɿʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʩʪʘʜʠʷ 

ʧʣʘʟʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʣʠʤʬʦʮʠʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʵʪʠ ʢʣʝʪʢʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʦʣʥʦʩʪʴʶ ʟʨʝʣʳʝ ʧʣʘʟʤʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʪʝʨʷʶʪ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʥʦ ʩʧʦʩʦʙʥʳ ʩʝʢʨʝʪʠʨʦʚʘʪʴ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʜʢʣʘʩʩʘ ʚ ʤʝʞʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ (ʨʠʩ. 

12).  
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ʈʠʩʫʥʦʢ 12. ʇʨʠʤʝʨ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʘ ɺ-ʢʣʝʪʢʘʭ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʩʦʟʨʝʚʘʥʠʷ ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

 

ɺ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʪʠʛʝʥʦʚ ʫʯʘʩʪʚʫʶʪ ʠ ʊ-, ʠ ɺ-

ʢʣʝʪʢʠ, ʨʘʩʧʦʟʥʘʶʱʠʝ ʘʥʪʠʛʝʥ ʩʦʧʨʷʞʝʥʦ. ʊʘʢʠʝ ʘʥʪʠʛʝʥʳ ʥʘʟʳʚʘʶʪ ʊ-

ʟʘʚʠʩʠʤʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʘʥʪʠʛʝʥʳ ʩʧʦʩʦʙʥʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ɺ-ʢʣʝʪʢʠ ʙʝʟ 

ʧʦʤʦʱʠ ʊ-ʢʣʝʪʦʢ - ʵʪʦ ʊ-ʥʝʟʘʚʠʩʠʤʳʝ ʘʥʪʠʛʝʥʳ.  

ɼʣʷ ʊ-ʟʘʚʠʩʠʤʦʡ ʘʢʪʠʚʘʮʠʠ ɺ-ʢʣʝʪʢʠ ʥʝʦʙʭʦʜʠʤʳ ʜʚʘ ʩʣʝʜʫʶʱʠʭ 

ʧʨʦʮʝʩʩʘ:  

Å ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ çʥʘʪʠʚʥʦʛʦè ʘʥʪʠʛʝʥʘ ʩ Ig-pʝʮʝʧʪʦʨʘʤʠ ɺ-ʢʣʝʪʢʠ;  

Å ʩʪʠʤʫʣʷʮʠʷ ʩʠʛʥʘʣʦʤ (ʠʣʠ ʩʠʛʥʘʣʘʤʠ) ʦʪ ʊ-ʭʝʣʧʝʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʩʚʷʟʘʥʥʳʡ ʩ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ ʘʥʪʠʛʝʥ, ʧʨʝʚʨʘʱʝʥʥʳʡ ʚ 

ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʦʨʤʫ (ʨʠʩ. 13). 
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ʈʠʩʫʥʦʢ 13. ʊ-ʟʘʚʠʩʠʤʘʷ ʘʢʪʠʚʘʮʠʷ ɺ-ʢʣʝʪʦʢ [17] (ɸʇʂ ï ʘʥʪʠʛʝʥ-

ʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ, ɸʆʂ ï ʘʥʪʠʪʝʣʦ-ʦʙʨʘʟʫʶʱʠʝ ʢʣʝʪʢʠ, ɺʧ - ʢʣʝʪʢʠ 

ʧʘʤʷʪʠ) 

ɸʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ (ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʤʘʢʨʦʬʘʛʠ) 

ʧʨʝʟʝʥʪʠʨʫʶʪ ʘʥʪʠʛʝʥ ʥʝʧʨʠʤʠʨʦʚʘʥʥʳʤ ʊ-ʢʣʝʪʢʘʤ. ɺ-ʣʠʤʬʦʮʠʪʳ ʪʘʢʞʝ 

ʩʚʷʟʳʚʘʶʪ ʘʥʪʠʛʝʥ ʠ ʧʨʝʟʝʥʪʠʨʫʶʪ ʝʛʦ ʊ-ʢʣʝʪʢʘʤ, ʧʦʣʫʯʘʷ ʦʪ ʥʠʭ ʩʠʛʥʘʣ ʢ 

ʜʝʣʝʥʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʚ ʘʥʪʠʪʝʣʦ-ʦʙʨʘʟʫʶʱʠʝ ʢʣʝʪʢʠ ʠ ɺ-ʢʣʝʪʢʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. ʇʦʜ ʧʨʠʤʠʨʦʚʘʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ 

(ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ) ʢʣʝʪʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʥʪʠʛʝʥʘ [17]. 

ʅʘ ʨʠʩʫʥʢʝ 14 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ B-ʢʣʝʪʦʢ ʥʘ ʫʨʦʚʥʝ 

ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. 
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ʈʠʩʫʥʦʢ 14. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ɺ-ʣʠʤʬʦʮʠʪʘ (ɺ-ʃ) ʩ ʊ-ʭʝʣʧʝʨʦʤ  (ʊʭ2) [3] 

 

ɸʥʪʠʛʝʥ ʧʦʛʣʦʱʘʝʪʩʷ ɺ-ʣʠʤʬʦʮʠʪʦʤ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʮʝʩʩʠʥʛʫ ʠ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ II ʢʣʘʩʩʘ 

(ʄʅʉ II). ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʨʘʩʧʦʟʥʘʝʪʩʷ ʊ-ʭʝʣʧʝʨʘʤʠ 2 ʪʠʧʘ (ʧʦʩʨʝʜʩʪʚʦʤ ʊ-

ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠ ʨʝʮʝʧʪʦʨʦʚ CD4), ʢʦʪʦʨʳʡ ʩʝʢʨʝʪʠʨʫʝʪ ʨʷʜ ʮʠʪʦʢʠʥʦʚ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɺ-ʣʠʤʬʦʮʠʪʘ, ʘʢʪʠʚʠʨʫʷ ʝʛʦ, ʩʪʠʤʫʣʠʨʫʷ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʚ ʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʢʣʝʪʢʫ, ʧʨʦʜʫʮʠʨʫʶʱʫʶ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ. ɸʢʪʠʚʘʮʠʠ ɺ-ʣʠʤʬʦʮʠʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʪʘʢʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʮʝʧʪʦʨʘ CD40 ʥʘ ʝʛʦ ʧʣʘʟʤʦʣʝʤʤʝ ʩ ʣʠʛʘʥʜʦʤ CD40L ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʊ-ʭʝʣʧʝʨʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʦʧʝʨʘʮʠʠ ʢʣʝʪʦʢ 

ʧʦʚʳʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣ (ʂʄ) 

(ʫʯʘʩʪʚʫʶʪ ʚ ʘʢʪʠʚʘʮʠʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʥʪʠʛʝʥʦʤ) ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɺ-ʣʠʤʬʦʮʠʪʘ ʩ ʘʜʛʝʟʠʦʥʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ (ɸʄ) (ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʜʛʝʟʠʠ (ʧʨʠʣʠʧʘʥʠʶ) ʣʠʤʬʦʮʠʪʦʚ ʢ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ, ʢ 

ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʠʤ ʢʣʝʪʢʘʤ, ʢ ʵʣʝʤʝʥʪʘʤ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʥʘ 

ʧʣʘʟʤʦʣʝʤʤʝ) Th2. ʊh2 ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘʧʨʘʚʣʝʥʥʫʶ ʩʝʢʨʝʮʠʶ ʮʠʪʦʢʠʥʦʚ, 

ʢʦʪʦʨʘʷ ʘʢʪʠʚʠʨʫʝʪ ɺ-ʢʣʝʪʢʫ [3].  

ʅʝʢʦʪʦʨʳʝ ʘʥʪʠʛʝʥʳ ʩʧʦʩʦʙʥʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ɺ-ʢʣʝʪʢʠ ʙʝʟ ʧʦʤʦʱʠ ʊ-

ʢʣʝʪʦʢ - ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʨʫʧʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʤʦʣʝʢʫʣʳ (ʥʘʧʨʠʤʝʨ, 



46 
 

ʤʠʢʨʦʙʥʳʝ ʘʥʪʠʛʝʥʳ). ʄʥʦʛʠʝ ʠʟ ʊ-ʥʝʟʘʚʠʩʠʤʳʭ ʘʥʪʠʛʝʥʦʚ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ 

ʘʢʪʠʚʠʨʫʶʪ ʪʦʣʴʢʦ ɺ-ʢʣʝʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ʇʝʨʚʠʯʥʳʡ 

ʛʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʊ-ʥʝʟʘʚʠʩʠʤʳʝ ʘʥʪʠʛʝʥʳ ʦʙʳʯʥʦ ʥʝʤʥʦʛʦ ʩʣʘʙʝʝ, ʯʝʤ ʥʘ 

ʊ-ʟʘʚʠʩʠʤʳʝ. ʊ-ʥʝʟʘʚʠʩʠʤʳʝ ʘʥʪʠʛʝʥʳ ʥʝ ʠʥʜʫʮʠʨʫʶʪ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʨʝʚʘʥʠʶ ʦʪʚʝʪʘ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʩʣʫʯʘʷ ʊ-ʟʘʚʠʩʠʤʳʭ 

ʘʥʪʠʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʠʟʦʪʠʧʘ (ʢʣʘʩʩʘ) ʥʘ ʧʨʦʜʫʢʮʠʶ 

IgG ʠ ʧʦʚʳʰʝʥʠʝ ʘʬʬʠʥʥʦʩʪʠ ʘʥʪʠʪʝʣ (ʨʠʩ. 15).  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʧʨʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʝ.  

ʊʘʢʦʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʩʣʦʞʥʳʭ ʢʣʝʪʦʯʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʣʷ ʚʳʞʠʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʤʫ ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʤʠʢʨʦʙʥʳʝ ʘʥʪʠʛʝʥʳ. ʄʥʦʛʠʝ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ ʜʝʡʩʪʚʫʶʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʊ-ʢʣʝʪʦʯʥʦʡ ʧʦʤʦʱʠ, 

ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʠʣʴʥʳʤʠ ʠʥʜʫʢʪʦʨʘʤʠ ʩʠʥʪʝʟʘ ʮʠʪʦʢʠʥʦʚ 

ʤʘʢʨʦʬʘʛʘʤʠ. ʅʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʊ-ʥʝʟʘʚʠʩʠʤʳʝ 

ʘʥʪʠʛʝʥʳ ʠ ʪʦ, ʯʪʦ ʦʥʘ ʥʝ ʚʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ IgG, ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ 

ʦʪʩʫʪʩʪʚʠʷ ʢʦʩʪʠʤʫʣʷʮʠʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ CD40L, ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ 

ʀʃ-2, ʀʃ-4 ʠ ʀʃ-5, ʢʦʪʦʨʳʝ ʊ-ʢʣʝʪʢʠ ʩʝʢʨʝʪʠʨʫʶʪ ʚ ʨʝʘʢʮʠʠ ʥʘ ʊ-ʟʘʚʠʩʠʤʳʝ 

ʘʥʪʠʛʝʥʳ [17]. 

 

ʈʠʩʫʥʦʢ 15. ʊ-ʥʝʟʘʚʠʩʠʤʘʷ ʘʢʪʠʚʘʮʠʷ ɺ-ʢʣʝʪʦʢ 
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4.2.ʀʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʘʥʪʠʪʝʣ. 4 ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ 

 

ɺʩʝ ʥʘʯʘʣʦʩʴ ʚ ʜʘʣʝʢʦʤ 19 ʚʝʢʝ. ɺ 1890 ʛ. ʕ. ɹʝʨʠʥʛ ʠ ʉ. ʂʠʪʘʩʘʪʦ 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʳʚʦʨʦʪʢʠ ʢʨʦʣʠʢʦʚ, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ ʜʠʬʪʝʨʠʡʥʳʡ ʪʦʢʩʠʥ, 

ʧʨʠʦʙʨʝʪʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʵʪʦʪ ʪʦʢʩʠʥ ʠ ʦʢʘʟʳʚʘʪʴ ʣʝʯʝʙʥʦʝ 

ʜʝʡʩʪʚʠʝ ʧʨʠ ʜʠʬʪʝʨʠʡʥʦʡ ʠʥʬʝʢʮʠʠ. ʊʘʢ ʙʳʣʠ ʦʪʢʨʳʪʳ ʘʥʪʠʪʝʣʘ [29].  

ʇʨʠʤʝʨʥʦ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʢʦʥʮʝ 19 ʚʝʢʘ, ʇʘʫʣʴ ʕʨʣʠʭ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 

ʘʥʪʠʪʝʣʘ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʠʤʝʶʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʮʝʧʪʦʨʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ 

ʯʫʞʝʨʦʜʥʦʤʫ ʦʙʲʝʢʪʫ ʠ ʩʚʷʟʳʚʘʶʪ ʝʛʦ. ʆʥ ʫʩʪʘʥʦʚʠʣ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʦʩʦʙʳʭ ʙʝʣʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʤʠʢʨʦʙʥʳʝ ʪʝʣʘ (ʦʪʩʶʜʘ 

ʥʘʟʚʘʥʠʝ ï ʘʥʪʠʪʝʣʘ, ʪ.ʝ. ʬʘʢʪʦʨʳ ʧʨʦʪʠʚ ʤʠʢʨʦʙʥʳʭ ʪʝʣ). ɿʘ ʦʙʦʩʥʦʚʘʥʠʝ 

ʛʫʤʦʨʘʣʴʥʦʡ ʪʝʦʨʠʠ ʠʤʤʫʥʠʪʝʪʘ ʇ. ʕʨʣʠʭ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʚ 

1908 ʛʦʜʫ.  

ɺ 1952 ʛʦʜʫ ʆ. ɹʨʫʪʦʥ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʦʧʠʩʘʣ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 

ʘʛʘʤʤʘʛʣʦʙʫʣʠʥʝʤʠʠ ʫ ʣʶʜʝʡ (ʙʦʣʝʟʥʠ ʦʪʩʫʪʩʪʚʠʷ ʘʥʪʠʪʝʣ) ʠ ʫʩʧʝʰʥʦ 

ʘʧʨʦʙʠʨʦʚʘʣ ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ ʪʝʨʘʧʠʶ ɔ-ʛʣʦʙʫʣʠʥʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʜʦʥʦʨʦʚ.  

ɺʩʝʤ ʠʟʚʝʩʪʥʳʡ ʪʝʨʤʠʥ çʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳè ʧʨʝʜʣʦʞʠʣ ɼʞ. 

ʍʝʨʝʤʘʥʩ ʚ 1959 ʛʦʜʫ. ʕʪʦ ʥʘʟʚʘʥʠʝ ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʫʜʘʯʥʳʤ, ʧʦʪʦʤʫ 

ʚʤʝʱʘʣʦ ʚ ʩʝʙʷ ʠ ʩʪʨʫʢʪʫʨʥʫʶ, ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʥʪʠʪʝʣ. 

ʇʦʟʞʝ ɼʞʝʨʘʣʴʜ ʕʜʝʣʴʤʘʥ ʠ ʈʦʜʥʠ ʇʦʨʪʝʨ ʨʘʩʰʠʬʨʦʚʘʣʠ ʭʠʤʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʘʥʪʠʪʝʣ, ʟʘ ʯʪʦ ʚ 1972 ʛʦʜʫ ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʅʝʣʴʩ ʕʨʥʝ, ʎʝʟʘʨʴ ʄʠʣʴʰʪʝʡʥ ʠ ɻʝʦʨʛ ʂʝʣʣʝʨ 

ʦʙʦʩʥʦʚʘʣʠ ʪʝʦʨʠʶ ʠʜʠʦʪʠʧʠʯʝʩʢʦʡ ʮʝʧʠ (ʠʜʠʦʪʠʧ ï ʫʯʘʩʪʦʢ ʘʥʪʠʪʝʣʘ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʥʪʠʛʝʥʦʤ), ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜʠʢʫ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʤʦʣʝʢʫʣʘʤ. ʉ ʪʝʭ ʧʦʨ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 
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ʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ. ɿʘ ʵʪʠ ʦʪʢʨʳʪʠʷ ʫʯʸʥʳʝ ʧʦʣʫʯʠʣʠ 

ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʚ 1984 ʛʦʜʫ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʉʫʩʫʤʠ ʊʦʥʝʛʘʚʘ ʦʪʢʨʳʣ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʥʪʠʪʝʣ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

ʨʝʘʨʘʥʞʠʨʦʚʢʠ ʛʝʥʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ. ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʦʨʛʘʥʠʟʤ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ ʪʦʣʴʢʦ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠ, ʥʦ ʠ ʥʘ ʛʝʥʦʪʠʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʄʦʣʝʢʫʣʷʨʥʦʡ ʦʩʥʦʚʦʡ ʪʘʢʦʡ 

ʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʞʠʟʥʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʛʝʥʦʚ ʘʥʪʠʛʝʥʩ-

ʚʷʟʳʚʘʶʱʠʭ ʩʘʡʪʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʫʪʸʤ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʦʚ 

ʨʝʢʦʤʙʠʥʘʪʠʚʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɺ 1987 ʛʦʜʫ ʉ. ʊʦʥʝʛʘʚʘ ʫʜʦʩʪʦʝʥ 

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. 

ʅʝ ʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʘʥʪʠʪʝʣ ʫʞʝ 

ʧʦʣʫʯʝʥʳ 4 ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ (ʨʠʩ. 16). ɼʘʥʥʳʡ ʩʣʫʯʘʡ -  ʫʥʠʢʘʣʴʥʳʡ 

ʧʨʝʮʝʜʝʥʪ ʚ ʨʘʙʦʪʝ ʅʦʙʝʣʝʚʩʢʦʛʦ ʢʦʤʠʪʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʥʘʛʨʘʜ ʥʝ ʫʜʦʩʪʘʠʚʘʣʠʩʴ ʦʪʢʨʳʪʠʷ ʥʠ ʧʦ ʦʜʥʦʡ ʜʨʫʛʦʡ ʪʝʤʝ ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʤʝʜʠʮʠʥʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʯʨʝʟʚʳʯʘʡʥʫʶ ʚʘʞʥʫʶ ʨʦʣʴ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ 

ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʘʭ[9]. 

 

ʈʠʩʫʥʦʢ 16. 4 ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʦʪʢʨʳʪʠʝ ʠ ʠʟʫʯʝʥʠʝ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 
 


