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ʅʘʿʠʩʢʨʝʥʠʿʝ ʩʝ ʟʘʭʚʘˀʫʿʝʤ ʩʚʦʤ ʤʝʥʪʦʨʫ ʜʦʮ. ʜʨ 

ɺʣʘʜʠʩʣʘʚʫ ɺʦʣʘʨʝʚʠ˂ʫ ʟʘ ʥʝʠʟʤʝʨʥʫ ʧʦʜʨʰʢʫ ʠ 

ʨʘʟʫʤʝʚʘˁʝ ʫ ʪʨʝʥʫʮʠʤʘ ʧʦʩʫʩʪʘʿʘˁʘ ʢʨʦʟ ʩʚʝ ʦʚʝ 

ʛʦʜʠʥʝ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ. 

ʉʝ˂ʘʿʫ˂ʠ ʩʝ ʩʚʦʿʠʭ ʧʨʚʠʭ ʢʦʨʘʢʘ, ʫʧʫ˂ʫʿʝʤ ʥʘʿʜʫʙˀʫ 

ʟʘʭʚʘʣʥʦʩʪ ʩʚʦʿʦʿ ʧʦʨʦʜʠʮʠ ʟʘ ʙʝʟʨʝʟʝʨʚʥʫ ʧʦʜʨʰʢʫ ʫ 

ʩʚʘʢʦʤ ʪʨʝʥʫʪʢʫ. ɹʝʟ ˁʠʭʦʚʝ ˀʫʙʘʚʠ, ʥʝ ʙʠʭ ʫʩʧʝʣʘ. 

ʍʚʘʣʘ ʥʘʿʜʨʘʞʝʤ ʩʪʨʠʮʫ! 

ʈʘʜ ʥʘ ʦʚʦʤ ʜʦʢʪʦʨʘʪʫ ʠʤʘʦ ʿʝ ʧʦʩʝʙʥʫ ʜʨʘʞ ʟʙʦʛ 

ʝʢʠʧʝ ʢʦʿʘ ʤʝ ʿʝ ʦʢʨʫʞʠʚʘʣʘ. ʉʘˁʘ, ɸʮʦ, ʄʘʨʠʥʘ ʠ 

ɱʘʩʤʠʥʝ ʦʜ ʩʨʮʘ ʭʚʘʣʘ ʥʘ ʧʦʤʦ˂ʠ ʠ ʧʦʜʨʰʮʠ, ʙʠʣʠ 

ʩʪʝ ʧʨʘʚʠ ʧʨʠʿʘʪʝˀʠ ʢʘʜʘ ʩʫ ʩʝ ʩʪʚʘʨʠ ʯʠʥʠʣʝ 

ʙʝʟʠʟʣʘʟʥʝ. 

ɿʘ ʚʝʣʠʢʫ ʧʦʤʦ˂ ʠ ʫʢʘʟʘʥʦ ʧʦʚʝʨʝˁʝ ʥʘ ʤʦʤ ʥʘʫʯʥʦʤ 

ʧʫʪʫ ʠʩʢʨʝʥʦ ʩʝ ʟʘʭʚʘˀʫʿʝʤ ʧʨʦʬ. ʜʨ ʄʠʦʜʨʘʛʫ ʃ. 

ʃʫʢʠ˂ʫ ʠ ʧʨʦʬ. ʜʨ ʅʝʙʦʿʰʠ ɸʨʩʝʥʠʿʝʚʠ˂ʫ. 

ʇʦʩʝʙʥʫ ʟʘʭʚʘʣʥʦʩʪ ʠʟʨʘʞʘʚʘʤ ʜʦʮ. ʜʨ ʉʣʦʙʦʜʘʥʢʠ 

ʄʠʪʨʦʚʠ˂ ʠ ʜʨ ʄʠʣʦʰʫ ʄʠʣʦʩʘʚˀʝʚʠ˂ʫ ʥʘ ʩʪʨʫʯʥʦʿ 

ʠ ʧʨʠʿʘʪʝˀʩʢʦʿ ʧʦʜʨʰʮʠ. 

ʅʘʫʯʥʠ ʨʘʜ ʪʨʘʞʠ ʫʧʦʨʥʦʩʪ, ʩʪʨʧˀʝˁʝ ʠ ʤʥʦʛʦ 

ʦʜʨʠʮʘˁʘ, ʘʣʠ ʿʝ ʠʟʘʟʦʚ ʙʠʪʠ ʜʝʦ ʤʘʨˀʠʚʦʛ 

ʢʦʣʝʢʪʠʚʘ ʎʝʥʪʨʘ ʟʘ ʤʦʣʝʢʫʣʩʢʫ ʤʝʜʠʮʠʥʫ ʠ 

ʠʩʪʨʘʞʠʚʘˁʝ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ.  

ɺʝʣʠʢʦ ʭʚʘʣʘ! 
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 1 

ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

1. ʋɺʆɼ 

ʋ ʫʚʦʜʥʦʤ ʜʝʣʫ ʦʙʿʘʰˁʝʥʝ ʩʫ ʝʪʠʦʣʦʛʠʿʘ ʠ ʧʘʪʦʛʝʥʝʟʘ ʠʥʬʣʘʤʘʮʠʿʩʢʝ 

ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʫ ˀʫʜʠ, ʦʧʠʩʘʥʘ ʠʤʫʥʦʧʘʪʦʛʝʥʝʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʢʦʣʠʪʠʩʘ, 

ʧʨʠʢʘʟʘʥʠ ʙʠʦʣʦʰʢʠ ʝʬʝʢʪʠ ʛʘʣʝʢʪʠʥʘ 3, ʘ ʧʦʩʝʙʥʦ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ ʠʤʫʥʩʢʠ 

ʦʜʛʦʚʦʨ. 

1.1. ʀʅʌʃɸʄɸʎʀɱʉʂɸ ɹʆʃɽʉʊ ʎʈɽɺɸ 

1.1.1. ɼʝʬʠʥʠʮʠʿʘ, ʝʪʠʦʣʦʛʠʿʘ ʠ ʝʧʠʜʝʤʠʦʣʦʛʠʿʘ 

 ʀʥʬʣʘʤʘʮʠʿʩʢʘ ʙʦʣʝʩʪ ʮʨʝʚʘ ʿʝ ʭʨʦʥʠʯʥʘ ʙʦʣʝʩʪ ʥʝʧʨʝʜʚʠʜʠʚʦʛ ʪʦʢʘ, 

ʢʦʿʘ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʘʢʫʪʥʠʤ ʬʘʟʘʤʘ ʠ ʬʘʟʘʤʘ ʨʝʤʠʩʠʿʝ. ɼʚʘ ʛʣʘʚʥʘ ʢʣʠʥʠʯʢʘ 

ʝʥʪʠʪʝʪʘ ʦʚʝ ʙʦʣʝʩʪʠ ʩʫ ʋʣʮʝʨʦʟʥʠ ʢʦʣʠʪʠʩ ʠ ʂʨʦʥʦʚʘ ʙʦʣʝʩʪ (1). ʇʦʩʪʦʿʠ ʠ 

ʠʥʪʝʨʤʝʜʠʿʘʨʥʠ ʦʙʣʠʢ ʙʦʣʝʩʪʠ ʫ ʢʦʿʠ ʩʝ ʫʙʨʘʿʘ 10-15% ʦʙʦʣʝʣʠʭ, ʢʦʿʠ ʩʝ ʥʘ 

ʪʝʤʝˀʫ ʢʣʠʥʠʯʢʠʭ ʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʢʨʠʪʝʨʠʿʫʤʘ, ʥʝ ʤʦʛʫ ʩʘ ʩʠʛʫʨʥʦʰ˂ʫ 

ʩʚʨʩʪʘʪʠ ʥʠ ʫ ʫʣʮʝʨʦʟʥʠ ʢʦʣʠʪʠʩ ʥʠʪʠ ʫ ʂʨʦʥʦʚʫ ʙʦʣʝʩʪ. ɽʪʠʦʣʦʛʠʿʘ ʠ 

ʧʘʪʦʛʝʥʝʟʘ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʥʠʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʨʘʟʿʘʰˁʝʥʝ (ʉʣʠʢʘ 

1). 

 

ʉʣʠʢʘ 1. ɽʪʠʦʣʦʰʢʠ ʬʘʢʪʦʨʠ ʫ ʠʥʬʣʘʤʘʮʠʿʩʢʦʿ ʙʦʣʝʩʪʠ ʮʨʝʚʘ. ʄʥʦʛʦʙʨʦʿʥʠ ʬʘʢʪʦʨʠ 

ʫʪʠʯʫ ʥʘ ʨʘʟʚʦʿ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ, ʢʘʦ ʰʪʦ ʩʫ ʬʘʢʪʦʨʠ ʩʨʝʜʠʥʝ, ʛʝʥʝʪʩʢʘ 

ʧʨʝʜʠʩʧʦʟʠʮʠʿʘ, ʢʦʤʝʥʩʘʣʥʘ ʤʠʢʨʦʬʣʦʨʘ ʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. 

 



 

 2 

ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

 ʀʥʬʣʘʤʘʮʠʿʩʢʫ ʙʦʣʝʩʪ ʮʨʝʚʘ ʩʫ ʧʨʚʠ ʦʧʠʩʘʣʠ Wilkis ʠ Moxon 1875. 

ʛʦʜʠʥʝ (2). ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʿʝ ʠʥʬʣʘʤʘʮʠʿʩʢʘ ʙʦʣʝʩʪ ʮʨʝʚʘ ʨʝʟʫʣʪʘʪ 

ʥʝʘʜʝʢʚʘʪʥʦʛ ʦʜʛʦʚʦʨʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʜʦʤʘ˂ʠʥʘ ʥʘ ʢʦʤʝʥʩʘʣʥʝ ʙʘʢʪʝʨʠʿʝ ʫ 

ʦʩʦʙʘ ʩʘ ʛʝʥʝʪʩʢʦʤ ʧʨʝʜʠʩʧʦʟʠʮʠʿʦʤ (2-5). ɻʝʥʝʪʩʢʠ ʬʘʢʪʦʨʠ ʠʛʨʘʿʫ ʚʘʞʥʫ 

ʫʣʦʛʫ ʫ ʧʘʪʦʛʝʥʝʟʠ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ. ʆʢʦ 5 ʜʦ 10 % ʧʘʮʠʿʝʥʘʪʘ 

ʧʦʪʚʨʹʫʿʝ ʧʦʟʠʪʠʚʥʫ ʧʦʨʦʜʠʯʥʫ ʘʥʘʤʥʝʟʫ (6). ʌʘʢʪʦʨʠ ʩʨʝʜʠʥʝ, ʢʘʦ ʠ  ʥʘʚʠʢʝ 

ʦʩʦʙʘ ʤʦʛʫ ʜʘ ʫʪʠʯʫ ʥʘ ʨʘʟʚʦʿ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ. ʀʘʢʦ ʿʝ ʧʦʧʠʩ 

ʠʥʢʨʠʤʠʥʠʰʫʠ˂ʭ ʬʘʢʪʦʨʘ ʜʫʛ (ʊʘʙʝʣʘ 1), ʧʫʰʝˁʝ ʿʝ ʿʝʜʠʥʠ ʿʘʩʥʦ ʜʦʢʘʟʘʥʠ 

ʬʘʢʪʦʨ ʩʨʝʜʠʥʝ ʢʦʿʠ ʧʦʚʝ˂ʘʚʘ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʝ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ, ʘ ʩʤʘˁʫʿʝ ʨʠʟʠʢ 

ʦʜ ʥʘʩʪʘʥʢʘ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ (7). ɺʝʣʠʢʠ ʟʥʘʯʘʿ ʩʝ ʧʨʠʜʘʿʝ ʠ 

ʧʩʠʭʦʩʦʮʠʿʘʣʥʠʤ ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ ʤʦʛʫ ʜʦʧʨʠʥʝʪʠ ʢʣʠʥʠʯʢʦʤ ʧʦʛʦʨʰʘˁʫ 

ʙʦʣʝʩʪʠ (ʊʘʙʝʣʘ 1) (7). 

 ʇʦʜʘʮʠ ʠʟ ʣʠʪʝʨʘʪʫʨʝ (7-10) ʫʢʘʟʫʿʫ ʜʘ ʢʦʤʝʥʩʘʣʥʘ ʙʘʢʪʝʨʠʿʩʢʘ ʬʣʦʨʘ 

ʫʪʠʯʝ ʥʘ ʨʘʟʚʦʿ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ. ɿʘʧʘˀʝʥʩʢʘ ʙʦʣʝʩʪ ʮʨʝʚʘ ʩʝ ʥʝ 

ʨʘʟʚʠʿʘ ʢʘʜʘ ʩʝ ʞʠʚʦʪʠˁʝ ʛʘʿʝ ʧʦʜ ʩʪʝʨʠʣʥʠʤ ʫʩʣʦʚʠʤʘ.  

ʇʨʝʚʘʣʝʥʮʘ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʠ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ ʫ ʉʝʚʝʨʥʦʿ ɸʤʝʨʠʮʠ 

ʠ ɽʚʨʦʧʠ ʿʝ 10-200 ʩʣʫʯʘʿʝʚʘ ʥʘ 100.000 ʩʪʘʥʦʚʥʠʢʘ. ʅʘʿʚʝ˂ʘ ʠʥʮʠʜʝʥʮʘ ʦʚʝ 

ʙʦʣʝʩʪʠ ʿʝ ʫ ʨʘʟʚʠʿʝʥʠʤ ʟʝʤˀʘʤʘ ʠ ʿʘʩʥʦ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ʩʝʚʝʨʥʦʤ ʛʝʦʛʨʘʬʩʢʦʤ 

ʰʠʨʠʥʦʤ, ʘ ʨʝʣʘʪʠʚʥʦ ʿʝ ʨʝʪʢʘ ʫ ɸʟʠʿʠ, ɸʬʨʠʮʠ ʠ ʃʘʪʠʥʩʢʦʿ ɸʤʝʨʠʮʠ. 

ʀʥʮʠʜʝʥʮʘ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ ʿʝ ʧʦʨʘʩʣʘ ʪʦʢʦʤ ʧʦʩʣʝʜˁʠʭ ʥʝʢʦʣʠʢʦ ʜʝʮʝʥʠʿʘ, 

ʜʦʢ ʪʨʝʥʜ ʟʘ ʫʣʮʝʨʦʟʥʠ ʢʦʣʠʪʠʩ ʥʠʿʝ ʿʘʩʥʦ ʜʝʬʠʥʠʩʘʥ. ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ 

ʧʨʝʢʦ ʜʚʘ ʤʠʣʠʦʥʘ ˀʫʜʠ ʰʠʨʦʤ ʩʚʝʪʘ ʙʦʣʫʿʝ ʦʜ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ 

(11, 12). ɹʦʣʝʩʪ ʩʝ ʿʘʚˀʘ ʠʟʤʝʹʫ 15 ʠ 35 ʛʦʜʠʥʝ ʞʠʚʦʪʘ. ʆʙʘ ʧʦʣʘ ʩʫ ʧʦʜʿʝʜʥʘʢʦ 

ʧʦʛʦʹʝʥʘ ʦʚʦʤ ʙʦʣʝʰ˂ʫ (13). 
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ʊʘʙʝʣʘ 1. ʌʘʢʪʦʨʠ ʩʨʝʜʠʥʝ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʩʘ ʥʘʩʪʘʥʢʦʤ ʠ ʨʘʟʚʦʿʝʤ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ 

ʮʨʝʚʘ. 

ö ʀʥʬʣʘʤʘʮʠʿʩʢʘ ʙʦʣʝʩʪ ʮʨʝʚʘ 

Å ʋʣʮʝʨʦʟʥʠ ʢʦʣʠʪʠʩ 

ÅÅ ʂʨʦʥʦʚʘ ʙʦʣʝʩʪ 

1.1.2.  ʇʘʪʦʛʝʥʝʟʘ  

 ʇʘʪʦʛʝʥʝʟʘ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʿʝ ʤʫʣʪʠʬʘʢʪʦʨʠʿʘʣʥʘ, ʘ ʪʦʢ 

ʯʝʩʪʦ ʥʝʧʨʝʜʚʠʜʠʚ. ʋ ʦʩʥʦʚʠ ʧʘʪʦʛʝʥʝʟʝ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʠ ʂʨʦʥʦʚʝ 

ʙʦʣʝʩʪʠ ʿʝ ʥʝʘʜʝʢʚʘʪʘʥ ʠ ʧʨʦʜʫʞʝʥ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʥʘ ʮʨʝʚʥʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ, 

ʘ ʪʠʧ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʦʜʨʝʹʫʿʝ ʠ ʤʘʥʠʬʝʩʪʘʮʠʿʝ ʙʦʣʝʩʪʠ. ʂʦʜ ʂʨʦʥʦʚʝ 

ʙʦʣʝʩʪʠ ʩʝ, ʧʘʪʦʭʠʩʪʦʣʦʰʢʠ, ʫʦʯʘʚʘʿʫ ʛʨʘʥʫʣʦʤʘʪʦʟʥʠ ʠʥʬʠʣʪʨʘʪʠ ʫ ʤʫʢʦʟʠ, 

ʜʦʢ ʩʝ ʢʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʿʘʚˀʘʿʫ ʥʝʫʪʨʦʬʠʣʥʝ ʠʥʬʠʣʪʨʘʮʠʿʝ ʩʘ 

ʜʝʩʪʨʫʢʮʠʿʦʤ ʝʧʠʪʝʣʘ.  

ʌʘʢʪʦʨʠ ɽʧʠʜʝʤʠʦʣʦʰʢʘ ʧʦʚʝʟʘʥʦʩʪ ʇʘʪʦʬʠʟʠʦʣʦʰʢʘ ʧʦʚʝʟʘʥʦʩʪ 

ʇʫʰʝˁʝ 

Å ʘʢʪʠʚʥʦ ʧʫʰʝˁʝ: ʩʤʘˁʫʿʝ ʨʠʟʠʢ 

ʠ ʧʦʚʝʟʘʥʦ ʿʝ ʩʘ ʙʣʘʞʠʤ 

ʢʣʠʥʠʯʢʠʤ ʪʦʢʦʤ ʙʦʣʝʩʪʠ 

Å ʙʠʚʰʠ ʧʫʰʘʯʠ: ʧʦʚʝ˂ʘʥ ʨʠʟʠʢ ʦʜ 

ʧʦʿʘʚʝ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ 

ÅÅ ʘʢʪʠʚʥʦ ʧʫʰʝˁʝ: ʧʦʚʝ˂ʘʚʘ 

ʨʠʟʠʢ ʠ ʧʦʚʝʟʘʥʦ ʿʝ ʩʘ ʪʝʞʦʤ 

ʢʣʠʥʠʯʢʦʤ ʩʣʠʢʦʤ ʙʦʣʝʩʪʠ 

ʄʝˁʘ ʮʠʪʦʢʠʥʩʢʠ ʧʨʦʬʠʣ ʤʫʢʦʟʝ 

ʄʝˁʘ ʙʘʢʪʝʨʠʮʠʜʥʫ ʘʢʪʠʚʥʦʩʪ ʠ 

ʝʠʢʦʩʘʥʦʠʜʥʫ ʢʘʩʢʘʜʫ 

ʉʤʘˁʫʿʝ ʩʝʢʨʝʮʠʿʫ ʠʥʪʝʩʪʠʥʘʣʥʦʛ 

IgA. ʋʪʠʯʝ ʥʘ ʩʪʚʘʨʘˁʝ ʩʣʦʙʦʜʥʠʭ 

ʢʠʩʝʦʥʠʯʢʠʭ ʨʘʜʠʢʘʣʘ 

ɸʧʝʥʜʝʢʪʦʤʠʿʘ Å ʩʤʘˁʫʿʝ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʝ ʙʦʣʝʩʪʠ 
ʄʝˁʘ ʙʘʣʘʥʩ ʠʟʤʝʹʫ ʝʬʝʢʪʦʨʩʢʠʭ 

ʠ ʨʝʛʫʣʘʪʦʨʥʠʭ ʬʘʢʪʦʨʘ 

ʉʦʮʠʦʝʢʦʥʦʤʩʢʠ 

ʬʘʢʪʦʨʠ 

ö ɺʠʩʦʢʠ ʝʢʦʥʦʤʩʢʠ ʩʪʘʪʫʩ 

ʧʦʚʝ˂ʘʚʘ ʨʠʟʠʢ ʟʘ ʧʦʿʘʚʫ 

ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ. 

ñʍʠʛʠʿʝʥʩʢʘ ʪʝʦʨʠʿʘò. ɺʠʰʠ 

ʝʢʦʥʦʤʩʢʠ ʩʪʘʪʫʩ ʿʝ ʧʦʚʝʟʘʥ ʩʘ 

ʤʘˁʠʤ ʠʟʣʘʛʘˁʝʤ ʧʘʨʘʟʠʪʩʢʠʤ 

ʠʥʬʝʩʪʘʮʠʿʘʤʘ ʪʦʢʦʤ ʜʝʪʠˁʩʪʚʘ. 

ʆʚʦ ʨʝʟʫʣʪʠʨʘ ʩʤʘˁʝʥʠʤ Th2 

ʠʤʫʥʩʢʠʤ ʦʜʛʦʚʦʨʦʤ ʠ 

ʧʨʦʜʫʢʮʠʿʦʤ ʨʝʛʫʣʘʪʦʨʥʠʭ 

ʮʠʪʦʢʠʥʘ. 
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ʋ ʧʘʪʦʛʝʥʝʟʠ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʠʤʘʿʫ ʩʣʝʜʝ˂ʝ 

˂ʝʣʠʿʝ: ʥʝʫʪʨʦʬʠʣʠ, ʤʘʩʪʦʮʠʪʠ, ʝʦʟʠʥʦʬʠʣʠ, NKT ˂ʝʣʠʿʝ, NK ˂ʝʣʠʿʝ, 

ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ ʠ ʤʘʢʨʦʬʘʛʠ. 

1.1.2.1. ʅʝʫʪʨʦʬʠʣʠ 

 ʉʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʫ ʦʩʥʦʚʠ ʘʫʪʦʠʤʫʥʩʢʦʛ ʤʝʭʘʥʠʟʤʘ ʠʥʬʣʘʤʘʮʠʿʩʢʝ 

ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʜʝʩʪʨʫʢʪʠʚʥʠ ʠʥʬʣʘʤʘʮʠʿʩʢʠ ʦʜʛʦʚʦʨ, ʢʦʿʠ ʿʝ ʜʠʨʝʢʪʥʦ ʫʩʤʝʨʝʥ 

ʥʘ ʩʦʧʩʪʚʝʥʝ ʘʥʪʠʛʝʥʝ ʤʫʮʠʥʘ, ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ, ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʜʝʙʝʣʦʛ 

ʮʨʝʚʘ ʠ ʜʨʫʛʠʭ ˂ʝʣʠʿʘ (14-17). ɸʥʪʠʪʝʣʘ ʫʩʤʝʨʝʥʘ ʧʨʦʪʠʚ ʥʝʫʪʨʦʬʠʣʘ ʩʫ 

ʧʨʦʥʘʹʝʥʘ ʢʦʜ ʚʝ˂ʠʥʝ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ (16, 18-20). 

ʊʠʪʘʨ ʘʥʪʠ-ʥʝʫʪʨʦʬʠʣʥʠʭ ʘʥʪʠʪʝʣʘ ʥʝ ʢʦʨʝʣʠʨʘ ʩʘ ʘʢʪʠʚʥʦʰ˂ʫ ʙʦʣʝʩʪʠ (21) ʠ 

ˁʠʭʦʚ ʙʠʦʣʦʰʢʠ ʟʥʘʯʘʿ ʥʠʿʝ ʿʦʰ ʜʝʬʠʥʠʩʘʥ ʫ ʦʚʦʤ ʦʙʦˀʝˁʫ. Hanai ʠ ʩʘʨʘʜʥʠʮʠ 

ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʫ ʢʨʚʠ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʣʮʝʨʦʟʥʠʤ ʢʦʣʠʪʠʩʦʤ ʙʨʦʿ ʥʝʫʪʨʦʬʠʣʘ 

ʪʨʠ ʧʫʪʘ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʘʿ ʫ ʟʜʨʘʚʠʭ ʦʩʦʙʘ (22). ɿʘʧʘˀʝʥʘ ʤʫʢʦʟʘ ʫ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʣʮʝʨʦʟʥʠʤ ʢʦʣʠʪʠʩʦʤ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʧʨʦʜʫʢʮʠʿʦʤ ʮʠʪʦʢʠʥʘ IL-

8 ʠ ʝʢʩʧʨʝʩʠʿʦʤ mRNA ʟʘ IL-8 (23). ʀʥʪʝʨʣʝʫʢʠʥ-8 ʥʠʿʝ ʩʘʤʦ ʭʝʤʦʘʪʨʘʢʪʘʥʪ ʚʝ˂  

ʧʦʩʧʝʰʫʿʝ ʠ ʦʩʣʦʙʘʹʘˁʝ ʢʠʩʝʦʥʠʯʢʠʭ ʨʘʜʠʢʘʣʘ ʠʟ ʥʝʫʪʨʦʬʠʣʘ. ʋ ʠʥʬʠʣʪʨʘʪʠʤʘ 

ʤʫʢʦʟʝ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʢʦʜ ʘʢʪʠʚʥʝ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʜʦʤʠʥʠʨʘʿʫ ʥʝʫʪʨʦʬʠʣʠ 

(24). 

ʆʩʥʦʚʥʘ ʭʠʩʪʦʣʦʰʢʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʟʠʿʘ ʘʢʪʠʚʥʝ ʬʦʨʤʝ ʫʣʮʝʨʦʟʥʦʛ 

ʢʦʣʠʪʠʩʘ ʿʝ ʠʥʬʠʣʪʨʘʮʠʿʘ ʤʫʢʦʟʝ ʥʝʫʪʨʦʬʠʣʠʤʘ, ʢʦʿʘ ʩʝ ʪʘʢʦʹʝ ʥʘʣʘʟʠ ʠ ʢʦʜ 

ʘʢʪʠʚʥʝ ʬʦʨʤʝ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ, ʘʣʠ ʫ ʩʫʙʤʫʢʦʟʠ (25, 26). ʀʟʤʝˁʝʥʠ 

ʙʠʦʭʝʤʠʟʘʤ ʫʪʠʯʝ ʥʘ ʧʨʠʢʫʧˀʘˁʝ ʥʝʫʪʨʦʬʠʣʘ ʥʘ ʤʝʩʪʠʤʘ ʟʘʧʘˀʝˁʘ,  ʧʘ ʪʘʢʦ 

ʣʝʫʢʦʪʨʠʿʝʥ B4 (ʝʥʛʣ. leukotriene B4, LTB4) (27), ʬʘʢʪʦʨ ʘʢʪʠʚʘʮʠʿʝ ʪʨʦʤʙʦʮʠʪʘ 

(ʝʥʛʣ. platelet-activating factor, PAF) (28), ʧʨʦʜʫʢʪ ʘʢʪʠʚʘʮʠʿʝ ʢʦʤʧʣʝʤʝʥʪʘ ʉ5ʘ 

(29), ʘ ʥʘʨʦʯʠʪʦ  IL-8 (30-32) ʧʦʩʧʝʰʫʿʫ ʤʠʛʨʘʮʠʿʫ ʥʝʫʪʨʦʬʠʣʘ. ɻʣʘʚʥʠ ʠʟʚʦʨ 

IL-8 (30-32), ʮʠʪʦʢʠʥʘ  ʢʦʿʠ ʿʝ ʥʘʿʚʘʞʥʠʿʠ ʬʘʢʪʦʨ ʤʠʛʨʘʮʠʿʝ ʥʝʫʪʨʦʬʠʣʘ, ʩʫ 

ʘʢʪʠʚʠʨʘʥʠ ʤʘʢʨʦʬʘʛʠ (30-34).  

ʅʝʫʪʨʦʬʠʣʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢˀʫʯʥʝ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ˂ʝʣʠʿʝ ʫ ʫʣʮʝʨʦʟʥʦʤ 

ʢʦʣʠʪʠʩʫ, ʧʘ ʪʘʢʦ ʙʨʦʿ ʥʝʫʪʨʦʬʠʣʘ ʫ ʪʢʠʚʫ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʢʦʨʝʣʠʨʘ ʩʘ 

ʘʢʪʠʚʥʦʰ˂ʫ ʙʦʣʝʩʪʠ (35). ʇʦʚʝ˂ʘʥʘ ʠʥʬʠʣʪʨʘʮʠʿʘ ʥʝʫʪʨʦʬʠʣʠʤʘ, ʩʝ ʤʦʞʝ 

ʜʝʪʝʢʪʦʚʘʪʠ ʫ ʨʘʥʠʤ ʬʘʟʘʤʘ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ (36, 37). 
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1.1.2.2.  ʄʘʩʪʦʮʦʪʠ ʠ ʝʦʟʠʥʦʬʠʣʠ 

ʄʘʩʪʦʮʠʪʠ ʠ ʝʦʟʠʥʦʬʠʣʠ, ʧʨʠʩʫʪʥʠ ʫ ʤʫʢʦʟʠ, ʠʛʨʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ ʫ 

ʧʘʪʦʛʝʥʝʟʠ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ.  

ʊʦʢʦʤ ʘʢʪʠʚʥʝ ʬʘʟʝ ʠʥʬʣʘʤʘʮʠʿʝ ʤʘʩʪʦʮʠʪʠ ʠ ʝʦʟʠʥʦʬʠʣʠ ʩʝʢʨʝʪʫʿʫ 

ʙʨʦʿʥʝ ʤʝʜʠʿʘʪʦʨʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʪʨʠʧʪʘʟʫ. ɹʨʦʿ ʝʦʟʠʥʦʬʠʣʘ ʠ ʤʘʩʪʦʮʠʪʘ 

ʧʦʟʠʪʠʚʥʠʭ ʥʘ ʪʨʠʧʪʘʟʫ ʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʥ ʫ ʘʢʪʠʚʥʦʿ ʬʦʨʤʠ ʫʣʮʝʨʦʟʥʦʛ 

ʢʦʣʠʪʠʩʘ (38, 39). 

ɽʦʟʠʥʦʬʠʣʠ, ʨʝʟʠʜʝʥʪʥʝ ˂ʝʣʠʿʝ ʫ ʟʠʜʫ ʜʝʙʝʣʦʛ ʮʨʝʚʘ, ʠʛʨʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ 

ʫ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ ʥʘ ʭʝʣʤʠʥʪʝ (40). ʇʦʤʦ˂ʫ ʙʨʦʿʥʠʭ ʤʝʜʠʿʘʪʦʨʘ, ʘʢʪʠʚʠʨʘʥʠ 

ʝʦʟʠʥʦʬʠʣʠ ʤʦʛʫ ʜʘ ʠʥʠʮʠʨʘʿʫ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʮʨʝʚʠʤʘ. ɺʝʣʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ  

ʤʝʜʠʿʘʪʦʨʘ ʧʦʨʝʢʣʦʤ ʠʟ ʝʦʟʠʥʦʬʠʣʘ, ʜʝʪʝʢʪʦʚʘʥʘ ʿʝ ʫ ʬʝʮʝʩʫ (41) ʠ ʪʝʯʥʦʩʪʠ 

ʜʦʙʠʿʝʥʝ ʥʘʢʦʥ ʧʝʨʬʫʟʠʿʝ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (42) ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʭʨʦʥʠʯʥʠʤ 

ʢʦʣʠʪʠʩʦʤ. ʆʚʦ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʠʨʘ ʩʘ ʠʥʬʠʣʪʨʘʮʠʿʦʤ ʝʦʟʠʥʦʬʠʣʘ ʫ ʪʢʠʚʫ 

ʜʝʙʝʣʦʛ ʮʨʝʚʘ. CD98 ʿʝ ʛʣʠʢʦʣʠʧʠʜ, ʢʦʛʘ ʧʦʜ ʥʦʨʤʘʣʥʠʤ ʬʠʟʠʦʣʦʰʢʠʤ 

ʫʩʣʦʚʠʤʘ ʝʢʩʧʨʠʤʠʨʘʿʫ ʠʥʪʝʩʪʠʥʘʣʥʝ ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ. ʅʝʜʘʚʥʘ ʩʪʫʜʠʿʘ (43) 

ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʩʝ CD98+ ʝʦʟʠʥʦʬʠʣʠ ʤʦʛʫ ʜʝʪʝʢʪʦʚʘʪʠ ʫ ʜʝʙʝʣʦʤ ʮʨʝʚʫ ʢʘʢʦ 

ʦʙʦʣʝʣʠʭ ʦʜ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ, ʪʘʢʦ ʠ ʫ ʟʜʨʘʚʠʭ ʦʩʦʙʘ. IFN-ɔ ʿʝ 

ʛʣʘʚʥʠ ʨʝʛʫʣʘʪʦʨ ʝʢʩʧʨʝʩʠʿʝ ʨʝʮʝʧʪʦʨʘ CD98 (44). ʆʚʘʢʦ ʘʢʪʠʚʠʨʘʥʠ 

ʝʦʟʠʥʦʬʠʣʠ ʦʩʣʦʙʘʹʘʿʫ ʟʘʧʘˀʝʥʩʢʝ ʤʝʜʠʿʘʪʦʨʝ ʠ ʤʝˁʘʿʫ ʬʫʥʢʮʠʿʫ ʝʧʠʪʝʣʥʝ 

ʙʘʨʠʿʝʨʝ, ʰʪʦ ʦʤʦʛʫ˂ʫʿʝ ʧʦʚʝʘ˂ʥʫ ʘʧʩʦʨʧʮʠʿʫ ʤʘʢʨʦʤʦʣʝʢʫʣʩʢʠʭ ʘʥʪʠʛʝʥʘ (43).  

1.1.2.3.  NKT ʠ NK ˂ʝʣʠʿʝ 

ɼʝʥʜʨʠʪʩʢʝ ʠ ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʫ ʩʢʣʦʧʫ CD1d ʧʨʠʢʘʟʫʿʫ 

ʘʥʪʠʛʝʥʝ NKT ˂ʝʣʠʿʘʤʘ, ʢʦʿʝ ʟʘʪʠʤ ʧʨʦʜʫʢʫʿʫ IL-13 ʢʦʿʠ ʫʟʨʦʢʫʿʝ ʦʰʪʝ˂ʝˁʝ 

ʝʧʠʪʝʣʥʝ ʙʘʨʠʿʝʨʝ ʠ ʧʦʜʩʪʠʯʝ ʨʘʟʚʦʿ ʫʣʮʝʨʘʮʠʿʘ ʫ ʮʨʝʚʠʤʘ (46). ʄʝʹʫʪʠʤ, ʫ 

ʧʝʨʠʬʝʨʥʦʿ ʢʨʚʠ, ʢʘʦ ʠ ʫ ʤʫʢʦʟʠ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʦʙʦʣʝʣʠʭ ʦʜ ʫʣʮʝʨʦʟʥʦʛ 

ʢʦʣʠʪʠʩʘ ʙʨʦʿ NKG2A
+
 T ʣʠʤʬʦʮʠʪʘ ʿʝ ʩʤʘˁʝʥ (45).  

ʇʦʩʪʦʿʝ ʦʧʨʝʯʥʠ ʩʪʘʚʦʚʠ ʠ ʦ ʫʣʦʟʠ ʠ ʙʨʦʿʫ NK ˂ʝʣʠʿʘ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʫʣʮʝʨʦʟʥʠʤ ʢʦʣʠʪʠʩʦʤ (47, 48). ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʙʨʦʿ NK ˂ʝʣʠʿʘ ʩʘ 

ʮʠʪʦʪʦʢʩʠʯʥʦʤ ʘʢʪʠʚʥʦʰ˂ʫ ʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʥ ʫ ʣʘʤʠʥʠ ʧʨʦʧʨʠʿʠ ʜʝʙʝʣʦʛ 

ʮʨʝʚʘ ʦʙʦʣʝʣʠʭ ʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ (47). ʄʝʹʫʪʠʤ, NK ˂ʝʣʠʿʝ ʧʝʨʠʬʝʨʥʝ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʢʨʚʠ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʣʮʝʨʦʟʥʠʤ ʢʦʣʠʪʠʩʦʤ ʧʦʢʘʟʫʿʫ ʜʝʬʠʮʠʿʝʥʪʥʝ ʬʫʥʢʮʠʿʝ 

ʫʢˀʫʯʫʿʫ˂ʠ ʩʤʘˁʝʥʫ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ (49). 

1.1.2.4.  ɼʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ 

ʇʨʠʤʘʨʥʘ ʬʫʥʢʮʠʿʘ ʠʥʪʝʩʪʠʥʘʣʥʠʭ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ ʿʝ ʪʨʘʥʩʧʦʨʪ 

ʘʥʪʠʛʝʥʘ ʫ ʩʝʢʫʥʜʘʨʥʦ ʣʠʤʬʥʦ ʪʢʠʚʦ (ʤʝʟʝʥʪʝʨʠʯʥʝ ʣʠʤʬʥʝ ʯʚʦʨʦʚʝ) ʠ 

ʇʘʿʝʨʦʚʝ ʧʣʦʯʝ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʩʝ ʛʝʥʝʨʠʰʝ ʊ ʣʠʤʬʦʮʠʪʥʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ 

ʩʧʝʮʠʬʠʯʘʥ ʟʘ ʘʥʪʠʛʝʥʝ ʫ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʦʤ ʪʨʘʢʪʫ. ɼʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ ʠʟ 

ʣʘʤʠʥʝ ʧʨʦʧʨʠʿʝ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʦʛ ʪʨʘʢʪʘ, ʪʨʘʥʩʧʦʨʪʫʿʫ ʘʥʪʠʛʝʥʝ 

ʠʥʪʝʩʪʠʥʘʣʥʠʭ ʙʘʢʪʝʨʠʿʘ ʫ ʤʝʟʝʥʪʝʨʠʯʥʝ ʣʠʤʬʥʝ ʯʚʦʨʦʚʝ  (50, 51) ʯʠʤʝ ʩʝ 

ʠʟʘʟʠʚʘ ʪʦʣʝʨʘʥʮʠʿʘ ʥʘ ʘʥʪʠʛʝʥʝ ʠʟ ʭʨʘʥʝ (52). ʀʥʪʝʩʪʠʥʘʣʥʝ ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ 

ʦʩʪʚʘʨʫʿʫ ʜʠʥʘʤʠʯʢʫ ʨʘʚʥʦʪʝʞʫ  ʘʢʪʠʚʥʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʪʦʛʝʥʝ ʠ ʪʦʣʝʨʘʥʮʠʿʝ 

ʥʘ ʢʦʤʝʥʩʘʣʥʝ ʙʘʢʪʝʨʠʿʝ (53). ʂʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ 

ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʧʨʦʤʝʥʝ ʫ ʬʫʥʢʮʠʦʥʘʣʥʦʤ ʩʪʘʪʫʩʫ ʠ ʙʨʦʿʫ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ 

(53, 54). ɼʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ ʩʝ ʩʤʘʪʨʘʿʫ ʢˀʫʯʥʠʤ ʫ ʠʥʠʮʠʿʘʮʠʿʠ, ʦʜʨʞʘʚʘˁʫ ʠ 

ʢʦʥʪʨʦʣʠ ʟʘʧʘˀʝˁʘ ʫ ʦʚʠʤ ʙʦʣʝʩʪʠʤʘ (55). ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʩʫ TLR-2 ʠ TLR-4, 

ʢʘʦ ʠ ʤʘʨʢʝʨ ʩʘʟʨʝʚʘˁʘ- CD40, ʧʦʿʘʯʘʥʦ ʝʢʩʧʨʠʤʠʨʘʥʠ ʥʘ ʠʥʪʝʩʪʠʥʘʣʥʠʤ 

ʜʝʥʜʨʠʪʩʢʠʤ ˂ʝʣʠʿʘʤʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʂʨʦʥʦʚʦʤ ʙʦʣʝʰ˂ʫ (53). ʋ ʤʫʢʦʟʠ 

ʦʙʦʣʝʣʠʭ ʦʜ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʧʦʚʝ˂ʘʥ ʿʝ ʠ ʙʨʦʿ MDC8+ ʤʦʥʦʮʠʪʘ 

ʢʦʿʠ ʧʨʦʜʫʢʫʿʫ TNF-Ŭ, ʘ ʢʦʿʠ ʤʦʛʫ ʜʘ ʙʫʜʫ ʧʨʝʢʫʨʩʦʨʠ ʧʦʧʫʣʘʮʠʿʝ ʜʝʥʜʨʠʪʩʢʠʭ 

˂ʝʣʠʿʘ. ʇʨʠʤʝʥʘ ʘʥʪʠʪʝʣʘ ʩʧʝʮʠʬʠʯʥʠʭ ʟʘ TNF-Ŭ ʫ ʪʝʨʘʧʠʿʠ ʦʙʦʣʝʣʠʭ ʦʜ 

ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ ʨʝʜʫʢʫʿʝ ʘʢʪʠʚʘʮʠʿʫ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ (56, 57). ɼʝʥʜʨʠʪʩʢʝ 

˂ʝʣʠʿʝ ʩʘʟʨʝʚʘʿʫ in situ, ʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʧʦʚʝ˂ʘʥ ʙʨʦʿ ʦʚʠʭ ˂ʝʣʠʿʘ 

(CD86+CD40+) ʢʘʢʦ ʫ ʣʘʤʠʥʠ ʧʨʦʧʨʠʿʠ ʪʘʢʦ ʠ ʫ ʧʝʨʠʬʝʨʥʦʿ ʦʙʦʣʝʣʠʭ ʦʜ 

ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ. ɼʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ ʠʟʦʣʦʚʘʥʝ ʠʟ ʧʝʨʠʬʝʨʥʝ ʢʨʚʠ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʠʥʬʣʘʤʘʮʠʿʩʢʦʤ ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʧʦʢʘʟʫʿʫ ʧʦʚʝ˂ʘʥʫ ʩʧʦʩʦʙʥʦʩʪ ʜʘ 

ʩʪʠʤʫʣʠʰʫ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ (58-60). ʆʚʘ ˂ʝʣʠʿʩʢʘ ʧʦʧʫʣʘʮʠʿʘ, ʢʘʦ ʠ ˁʝʥʠ 

ʧʨʝʢʫʨʩʦʨʠ, ʩʝʥʟʠʪʠʚʥʘ ʿʝ ʥʘ ʘʢʪʠʚʘʮʠʿʫ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠʤ ʩʠʛʥʘʣʠʤʘ, ʰʪʦ 

ʤʦʞʝ ʫʢʘʟʘʪʠ ʥʘ ʧʝʨʟʠʩʪʝʥʪʥʫ ʘʢʪʠʚʘʮʠʿʫ ʊ ʣʠʤʬʦʮʠʪʘ ʫ ʪʢʠʚʫ ʰʪʦ ʩʚʝ ʟʘʿʝʜʥʦ 

ʦʜʨʞʘʚʘ ʠʥʬʣʘʤʘʮʠʿʫ. ʌʫʥʢʮʠʦʥʘʣʥo ʩʪʘˁʝ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ ʦʜʣʫʯʫʿʫ˂ʝ 

ʦʜʨʝʹʫʿʝ ʘʢʪʠʚʘʮʠʿʩʢʠ ʩʪʘʪʫʩ ʊ ʣʠʤʬʦʮʠʪʘ ʢʘʦ ʠ ʩʤʝʨ ʩʣʝʜʩʪʚʝʥʦʛ ʠʤʫʥʩʢʦʛ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʦʜʛʦʚʦʨʘ ʫ ʧʨʘʚʮʫ ʘʢʪʠʚʘʮʠʿʝ ʠʣʠ ʪʦʣʝʨʘʥʮʠʿʝ ʘʥʪʠʛʝʥʘ ʢʦʤʝʥʩʘʣʥʠʭ ʙʘʢʪʝʨʠʿʘ 

(61, 62). 

1.1.2.5. ʄʘʢʨʦʬʘʛʠ 

ʊʢʠʚʥʠ ʤʘʢʨʦʬʘʛʠ, ʦʙʠʯʥʦ ʥʝ ʤʠʛʨʠʨʘʿʫ ʫ ʣʠʤʬʥʦ ʪʢʠʚʦ, ʘʣʠ ʫʯʝʩʪʚʫʿʫ ʫ 

ʝʬʝʢʪʦʨʩʢʦʿ ʬʘʟʠ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʧʨʠʢʘʟʫʿʫ˂ʠ ʦʙʨʘʹʝʥʠ ʘʥʪʠʛʝʥ 

ʝʬʝʢʪʦʨʩʢʠʤ ʊ ʣʠʤʬʦʮʠʪʠʤʘ ʫ ʣʘʤʠʥʠ ʧʨʦʧʨʠʿʠ (63, 64). ʀʥʪʝʩʪʠʥʘʣʥʠ 

ʤʘʢʨʦʬʘʛʠ ʠ ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ ʠʩʢʘʟʫʿʫ ʤʦʣʝʢʫʣʝ II ʢʣʘʩʝ MHC, CD11c ʠ 

CD11b. ʆʩʠʤ CXCR1 ʢʦʿʠ ʠʩʢʘʟʫʿʫ ʩʚʠ ʤʘʢʨʦʬʘʛʠ, ʦʚʝ ˂ʝʣʠʿʝ ʫ 

ʛʘʩʪʨʦʠʥʪʝʪʩʠʥʘʣʥʦʤ ʪʨʘʢʪʫ ʝʢʨʠʤʠʨʘʿʫ ʿʦʰ ʠ F4/80, CD68 ʠ CD64 (65). 

ɸʢʪʠʚʠʨʘʥʠ ʤʘʢʨʦʬʘʛʠ ʧʨʦʜʫʢʫʿʫ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʮʠʪʦʢʠʥʝ (TNF-Ŭ ʠ IL-

1ɓ) ʠ ʩʣʦʙʦʜʥʝ ʢʠʩʝʦʥʠʯʢʝ ʨʘʜʠʢʘʣʝ (66, 67) ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʫʯʝʩʪʚʫʿʫ ʫ 

ʧʘʪʦʛʝʥʝʟʠ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ (68). ʀʥʭʠʙʠʪʦʨʥʠ ʬʘʢʪʦʨ ʤʠʛʨʘʮʠʿʝ 

ʤʘʢʨʦʬʘʛʘ (ʝʥʛʣ. macrophage migration inhibitory factor, MIF) ʿʝ ʧʨʚʦ ʦʧʠʩʘʥ ʢʘʦ 

ʧʨʦʜʫʢʪ ʘʢʪʠʚʠʨʘʥʠʭ ʊ ʣʠʤʬʦʮʠʪʘ, ʢʦʿʠ ʠʥʭʠʙʠʨʘ ʧʝʨʠʪʦʥʝʘʣʥʝ ʤʘʢʨʦʬʘʛʝ in 

vitro ʠ ʧʦʩʧʝʰʫʿʝ ʘʢʫʤʫʣʘʮʠʿʫ ʤʘʢʨʦʬʘʛʘ in vivo (69, 70). ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʩʫ ʩʘʤʠ 

ʤʘʢʨʦʬʘʛʠ ʠʟʚʦʨ ʦʚʦʛ ʠʥʭʠʙʠʪʦʨʥʦʛ ʬʘʢʪʦʨʘ (71). ʇʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠ ʮʠʪʦʢʠʥʠ 

ʧʦʨʝʢʣʦʤ ʠʟ ʤʘʢʨʦʬʘʛʘ ʦʰʪʝ˂ʫʿʫ ʤʫʢʦʟʫ ʜʝʙʝʣʦʛ ʮʨʝʚʘ, ʘ ʟʘ ʘʢʫʤʫʣʘʮʠʿʫ 

ʤʘʢʨʦʬʘʛʘ ʫ ʪʢʠʚʫ ʦʜʛʦʚʦʨʘʥ ʿʝ ʠʥʭʠʙʠʮʠʿʩʢʠ ʬʘʢʪʦʨ ʤʠʛʨʘʮʠʿʝ ʤʘʢʨʦʬʘʛʘ (72), 

ʯʠʿʘ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʦʚʝ˂ʘʥʘ ʫ ʪʢʠʚʫ ʠ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ ʫʣʮʝʨʦʟʥʦʛ 

ʢʦʣʠʪʠʩʘ (73).  

ʋ ʧʨʠʣʦʛ ʧʦʚʝ˂ʘʥʝ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʝ ʫʣʦʛʝ ʄ1 ʤʘʢʨʦʬʘʛʘ ʧʦʪʚʨʹʝʥʦ ʿʝ 

ʠ ʧʨʠʩʫʩʪʚʦ ʘʢʪʠʚʠʩʘʥʦʛ NF-kB ʫ ʤʘʢʨʦʬʘʛʠʤʘ ʠ ʝʧʠʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ ʫ 

ʟʘʧʘˀʝʥʦʿ ʤʫʢʦʟʠ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʠʥʬʣʘʤʘʮʠʿʩʢʦʤ ʙʦʣʝʩʪʠ ʮʨʝʚʘ (74). NF-əB ʿʝ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ ʢʦʿʠ ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʨʝʛʫʣʘʮʠʿʠ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠʭ 

ʮʠʪʦʢʠʥʘ ʫ ʟʘʧʘˀʝʥʩʢʦʿ ʙʦʣʝʩʪʠ ʮʨʝʚʘ (75). 

1.1.3. ʂʣʠʥʠʯʢʘ ʩʣʠʢʘ 

ʀʥʬʣʘʤʘʮʠʿʩʢʠ ʧʨʦʮʝʩ ʢʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʿʝ ʦʛʨʘʥʠʯʝʥ ʥʘ ʜʝʙʝʣʦ 

ʮʨʝʚʦ, ʜʦʢ ʩʝ ʧʨʦʤʝʥʝ ʢʦʜ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ ʤʦʛʫ ʫʦʯʠʪʠ ʜʫʞ ʮʝʣʦʛ 

ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʦʛ ʪʨʘʢʪʘ. ʋ ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʫ ʙʦʣʝʩʪ ʥʘʿʯʝʰ˂ʝ ʟʘʭʚʘʪʘ 

ʯʠʪʘʚʫ ʜʫʞʠʥʫ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (pancolitis), ʘ ʨʝʹʝ ʿʝ ʩʝʛʤʝʥʪʘʣʥʦʛ ʢʘʨʘʢʪʝʨʘ 
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(proctitis, proctosigmoiditis). ʂʣʠʥʠʯʢʠ ʩʠʤʧʪʦʤʠ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʩʫ ʪʝʰʢʘ 

ʜʠʿʘʨʝʿʘ, ʨʝʢʪʘʣʥʦ ʢʨʚʘʨʝˁʝ ʠ ʩʣʝʜʩʪʚʝʥʠ ʛʫʙʠʪʘʢ ʢʨʚʠ, ʪʝʥʝʟʤʠ ʠ ʛʨʯʝʚʠ ʫ 

ʘʙʜʦʤʝʥʫ, ʘ ʧʨʦʛʨʝʩʠʚʥʠ ʛʫʙʠʪʘʢ ʧʝʨʠʩʪʘʣʪʠʢʝ, ʚʦʜʠ ʫ ʪʘʢʦʟʚʘʥʦ ʨʠʛʠʜʥʦ 

ʜʝʙʝʣʦ ʮʨʝʚʦ. ʋ ʥʘʣʘʟʫ ʦʙʦʣʝʣʠʭ ʚʨʣʦ ʯʝʩʪ ʿʝ ʥʘʣʘʟ ʢʨʚʘʚʦ-ʩʣʫʟʘʚʠʭ ʜʠʿʘʨʝʿʘ. 

ʀʥʪʝʟʠʪʝʪ ʘʙʜʦʤʠʥʘʣʥʦʛ ʙʦʣʘ ʿʝ ʫʛʣʘʚʥʦʤ ʩʨʘʟʤʝʨʘʥ ʩʪʝʧʝʥʫ ʙʦʣʝʩʪʠ, ʘ ʠ 

ʪʝʞʠʥʘ ʦʩʪʘʣʠʭ ʩʠʤʧʪʦʤʘ ʢʦʨʝʣʠʨʘ ʩʘ ʝʢʩʪʝʥʟʠʚʥʦʰ˂ʫ ʙʦʣʝʩʪʠ.  

ɹʦʣʝʩʪ ʿʝ ʯʝʩʪʦ ʫʜʨʫʞʝʥʘ ʩʘ ʨʝʫʤʘʪʦʠʜʥʠʤ ʘʨʪʨʠʪʠʩʦʤ, ʩʧʦʥʜʠʣʠʪʠʩʦʤ, 

ʥʦʜʦʟʥʠʤ ʝʨʠʪʝʤʦʤ, ʥʦʜʦʟʥʦʤ ʧʠʦʜʝʨʤʠʿʦʤ ʠ ʩʢʣʝʨʦʟʠʨʘʿʫ˂ʠʤ ʭʦʣʘʥʛʠʪʠʩʦʤ. 

ʂʦʜ ʜʫʞʝʛ ʪʨʘʿʘˁʘ ʙʦʣʝʩʪʠ (ʯʝʩʪʝ ʝʛʟʘʮʝʨʙʘʮʠʿʝ) ʙʠʪʥʦ ʩʝ ʨʝʤʝʪʠ ʦʧʰʪʝ ʩʪʘˁʝ 

ʙʦʣʝʩʥʠʢʘ, ʿʘʚˀʘ ʩʝ ʘʥʝʤʠʿʘ, ʭʠʧʦʧʨʦʪʝʠʥʝʤʠʿʘ, ʤʨʰʘʚˀʝˁʝ, ʭʠʧʦʚʠʪʘʤʠʥʦʟʘ ʠ 

ʭʠʜʨʦʝʣʝʢʪʨʦʣʠʪʩʢʠ ʜʠʩʙʘʣʘʥʩ. 

ʂʘʦ ʢʦʤʧʣʠʢʘʮʠʿʝ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʥʘʩʪʘʿʫ ʪʦʢʩʠʯʥʠ ʤʝʛʘʢʦʣʦʥ, 

ʧʝʨʬʦʨʘʮʠʿʝ, ʢʨʚʘʨʝˁʘ ʠ ʩʪʨʠʢʪʫʨʝ ʜʝʙʝʣʦʛ ʮʨʝʚʘ. ʅʘʢʦʥ ʜʝʩʝʪ ʛʦʜʠʥʘ ʦʜ ʧʦʿʘʚʝ 

ʧʨʚʠʭ ʟʥʘʢʦʚʘ ʙʦʣʝʩʪʠ ʨʘʩʪʝ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʝ ʢʘʨʮʠʥʦʤʘ (1, 76, 77). 

1.1.4. ɼʠʿʘʛʥʦʟʘ 

ɼʦ ʜʘʥʘʩ ʥʠʿʝ ʧʨʦʥʘʹʝʥ ʪʘʯʘʥ ʧʘʪʦʛʥʦʤʠʯʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ ʟʘ 

ʧʦʪʚʨʜʫ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʠʣʠ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ. ɼʠʿʘʛʥʦʟʘ ʫʣʮʝʨʦʟʥʦʛ 

ʢʦʣʠʪʠʩʘ ʩʝ ʪʝʤʝˀʠ ʥʘ ʘʥʘʤʥʝʩʪʠʯʢʠʤ ʧʦʜʘʮʠʤʘ, ʢʣʠʥʠʯʢʦʿ ʩʣʠʮʠ, 

ʝʥʜʦʩʢʦʧʩʢʦʤ ʥʘʣʘʟʫ, ʙʠʦʧʩʠʿʠ ʩʣʫʟʥʠʮʝ ʠ ʨʘʜʠʦʣʦʰʢʦʤ ʧʨʝʛʣʝʜʫ ʩʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʤ ʥʘʣʘʟʠʤʘ. ʋ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʿ ʜʠʿʘʛʥʦʟʠ ʿʝ ʥʘʿʚʘʞʥʠʿʝ ʜʘ ʩʝ 

ʨʘʟʣʠʢʫʿʝ ʫʣʮʝʨʦʟʥʠ ʢʦʣʠʪʠʩ ʦʜ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ. ʈʘʟʣʠʢʝ ʧʦʩʪʦʿʝ ʫ ʢʣʠʥʠʯʢʦʿ 

ʩʣʠʮʠ, ʝʥʜʦʩʢʦʧʩʢʦʤ ʥʘʣʘʟʫ, ʥʘʣʘʟʫ ʙʠʦʧʩʠʿʝ ʠ ʨʘʜʠʦʣʦʰʢʦʤ ʧʨʝʛʣʝʜʫ ʮʨʝʚʘ.  

ʋ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʤ ʥʘʣʘʟʠʤʘ ʫ ʘʢʪʠʚʥʦʿ ʬʘʟʠ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ 

ʮʨʝʚʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʿʝ ʫʙʨʟʘʥʘ ʩʝʜʠʤʝʥʪʘʮʠʿʘ ʝʨʠʪʨʦʮʠʪʘ, ʧʦʚʠʰʝʥʝ 

ʚʨʝʜʥʦʩʪʠ ʉ-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ, ʢʘʦ ʠ ʧʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ ʬʠʙʨʠʥʦʛʝʥʘ, 

ʭʠʧʦʘʣʙʫʤʠʥʝʤʠʿʘ ʠ ʧʦʚʠʰʝʥʠ ʿʝʪʨʠʥʠ ʝʥʟʠʤʠ, ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ ʧʦʩʣʝʜʠʮʘ 

ʪʦʢʩʝʤʠʿʝ ʠʣʠ ʩʝʧʩʝ (78). ʋ ʭʝʤʘʪʦʣʦʰʢʠʤ ʥʘʣʘʟʠʤʘ ʩʝ ʧʦʪʚʨʹʫʿʝ ʘʥʝʤʠʿʘ, 

ʣʝʫʢʦʮʠʪʦʟʘ ʠ ʪʨʦʤʙʦʮʠʪʦʟʘ. ʅʝʦʧʭʦʜʥʘ ʿʝ ʜʝʪʘˀʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʘ ʘʥʘʣʠʟʘ 

ʬʝʮʝʩʘ, ʢʦʿʦʤ ʿʝ ʧʦʪʨʝʙʥʦ ʠʩʢˀʫʯʠʪʠ ʩʫʧʝʨʠʥʬʝʢʮʠʿʫ ʫ ʢʦʣʦʥʫ. ɽʥʜʦʩʢʦʧʩʢʠ 

ʧʨʝʛʣʝʜʠ ʩʫ ʥʘʿʚʘʞʥʠʿʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʧʦʩʪʫʧʮʠ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʜʠʿʘʛʥʦʟʝ ʠ 

ʧʨʦʮʝʥʫ ʧʨʦʰʠʨʝʥʦʩʪʠ ʙʦʣʝʩʪʠ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʣʮʝʨʦʟʥʠʤ ʢʦʣʠʪʠʩʦʤ 
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(ʧʨʦʢʪʦʩʠʛʤʦʠʜʦʩʢʦʧʠʿʘ ʠ ʢʦʣʦʥʦʩʢʦʧʠʿʘ) ʠ ʂʨʦʥʦʚʦʤ ʙʦʣʝʰ˂ʫ (ʢʦʣʦʥʦʩʢʦʧʠʿʘ 

ʩʘ ʪʝʨʤʠʥʘʣʥʦʤ ʠʣʝʦʩʢʦʧʠʿʦʤ, ʝʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʿʘ ʠ ʝʥʪʝʨʦʩʢʦʧʠʿʘ). 

ʉʣʫʟʥʠʮʘ ʢʦʣʦʥʘ ʿʝ ʥʦʨʤʘʣʥʦ ʚʣʘʞʥʘ ʠ ʩʿʘʿʥʘ, ʩʘ ʿʘʩʥʠʤ ʚʘʩʢʫʣʘʨʥʠʤ ʮʨʪʝʞʦʤ. 

ʅʘʿʨʘʥʠʿʝ ʧʨʦʤʝʥʝ ʩʣʫʟʥʠʮʝ ʢʦʣʦʥʘ ʢʦʿʝ ʩʝ ʜʠʿʘʛʥʦʩʪʠʢʫʿʫ ʝʥʜʦʩʢʦʧʩʢʠ ʫ 

ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʫ ʿʝʩʫ ʭʠʧʝʨʝʤʠʿʘ, ʝʜʝʤ ʠ ʛʫʙʠʪʘʢ ʚʘʩʢʫʣʘʨʥʦʛ ʮʨʪʝʞʘ, 

ʟʘʪʠʤ ʛʨʘʥʫʣʠʨʘʥʦʩʪ, ʬʨʠʿʘʙʠʣʥʦʩʪ ʠ ʢʨʚʘʨʝˁʝ ʩʣʫʟʥʠʮʝ, ʘ ʫ ʫʟʥʘʧʨʝʜʦʚʘʣʦʿ 

ʙʦʣʝʩʪʠ ʤʦʛʫ ʩʝ ʫʦʯʠʪʠ ʫʣʮʝʨʘʮʠʿʝ, ʧʩʝʫʜʦʧʦʣʠʧʠ ʠ ʩʪʨʠʢʪʫʨʝ. ʂʘʢʦ 

ʝʨʠʪʝʤʘʪʦʟʥʘ ʤʫʢʦʟʘ ʢʦʣʦʥʘ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʬʨʘʛʠʣʥʦʰ˂ʫ, ʦʥʘ ʪʝʞʠ ʜʘ ʢʨʚʘʨʠ 

ʠ ʧʨʠ ʥʘʿʤʘˁʦʿ ʩʪʠʤʫʣʘʮʠʿʠ. ʂʘʜʘ ʿʝ ʬʨʘʛʠʣʥʦʩʪ ʟʥʘʯʘʿʥʘ ʤʦʞʝ ʩʝ ʿʘʚʠʪʠ 

ʩʧʦʥʪʘʥʦ ʢʨʚʘʨʝˁʝ, ʙʝʟ ʢʦʥʪʘʢʪʘ (79). ʇʦʚʨʰʠʥʘ ʩʣʫʟʥʠʮʝ ʧʦʢʘʟʫʿʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪ ʠ ʥʝʧʨʘʚʠʣʥʦʩʪ, ʘ ʩʪʝʧʝʥ ʪʢʠʚʥʝ ʛʨʘʥʫʣʘʨʥʦʩʪʠ ʚʘʨʠʨʘ ʫ  

ʩʤʠʩʣʫ ʬʠʥʦ˂ʝ ʠʣʠ ʛʨʫʙʦʩʪʠ (80, 81, 82). ʉʣʫʟʥʠʮʘ ʠʟʤʝʹʫ ʫʣʢʫʩʘ ʿʝ ʫʚʝʢ 

ʟʘʧʘˀʝʥʩʢʠ ʠʟʤʝˁʝʥʘ. ʋ ʬʘʟʠ ʨʝʤʠʩʠʿʝ ʩʣʫʟʥʠʮʘ ʿʝ ʨʘʚʥʘ ʠ ʙʣʝʜʘ. 

ʇʩʝʫʜʦʧʦʣʠʧʠ ʩʫ ʦʜʨʘʟ ʧʨʦʮʝʩʘ ʟʘʮʝˀʝˁʘ ʨʘʥʠʿʠʭ ʟʘʧʘˀʝʥʩʢʠʭ ʧʨʦʤʝʥʘ ʩʘ 

ʭʠʧʝʪʨʦʬʠʿʦʤ ʧʨʝʦʩʪʘʣʠʭ ʜʝʣʦʚʘ ʩʣʫʟʥʠʮʝ. ʋ ʂʨʦʥʦʚʦʿ ʙʦʣʝʩʪʠ ʨʝʢʪʫʤ ʿʝ 

ʟʘʭʚʘ˂ʝʥ ʪʝʢ ʫ 50% ʧʘʮʠʿʝʥʘʪʘ ʪʘʢʦ ʜʘ ʩʪʝʧʝʥ ʙʦʣʝʩʪʠ ʩʝ ʧʨʦʮʝˁʫʿʝ ʠ ʪʦʪʘʣʥʦʤ 

ʢʦʣʦʥʦʩʢʦʧʠʿʦʤ ʠ ʠʣʝʦʩʢʦʧʠʿʦʤ. ɽʥʜʦʩʢʦʧʩʢʝ ʧʨʦʤʝʥʝ ʫ ʂʨʦʥʦʚʦʿ ʙʦʣʝʩʪʠ ʩʫ 

ʧʦ ʧʨʘʚʠʣʫ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʝ (skip lesions). ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʿʝ ʦʰʪʨʘ ʛʨʘʥʠʮʘ 

ʠʟʤʝʹʫ ʟʘʧʘˀʝʥʩʢʠ ʠʟʤʝˁʝʥʝ ʠ ʥʦʨʤʘʣʥʝ ʩʣʫʟʥʠʮʝ. 

ʋ ʪʝʰʢʠʤ ʦʙʣʠʮʠʤʘ ʙʦʣʝʩʪʠ ʚʘʞʥʦ ʿʝ ʫʨʘʜʠʪʠ ʥʘʪʠʚʥʠ ʩʥʠʤʘʢ ʘʙʜʦʤʝʥʘ 

ʢʦʿʠʤ ʩʝ ʠʩʢˀʫʯʫʿʝ ʠʣʠ ʧʦʪʚʨʹʫʿʝ ʪʦʢʩʠʯʥʠ ʤʝʛʘʢʦʣʦʥ, ʠʣʝʫʩ ʠʣʠ ʧʝʨʬʦʨʘʮʠʿʘ 

ʮʨʝʚʘ. ʀʨʠʛʦʛʨʘʬʠʿʘ ʿʝ ʢʦʨʠʩʥʘ ʟʘ ʧʨʦʮʝʥʫ ʧʨʦʰʠʨʝʥʦʩʪʠ ʙʦʣʝʩʪʠ ʫ ʢʦʣʦʥʫ, ʢʘʦ 

ʠ ʦʪʢʨʠʚʘˁʝ ʢʦʤʧʣʠʢʘʮʠʿʘ ʧʦʧʫʪ ʩʪʨʠʢʪʫʨʘ ʠ ʢʘʨʮʠʥʦʤʘ. ʇʨʦʤʝʥʝ ʫ 

ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʫ ʩʫ ʦʛʨʘʥʠʯʝʥʝ ʥʘ ʩʣʫʟʥʠʮʫ ʜʝʙʝʣʦʛ ʮʨʝʚʘ, ʜʦʢ ʩʫ ʫ 

ʂʨʦʥʦʚʦʿ ʙʦʣʝʩʪʠ ʪʨʘʥʩʤʫʨʘʣʥʝ. ʉʚʘʢʘʢʦ, ʥʘʿʨʘʥʠʿʘ ʣʝʟʠʿʘ ʫ ʠʥʬʣʘʤʘʮʠʿʩʢʦʿ 

ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʿʝ ʟʘʧʘˀʝˁʝ ʢʨʠʧʪʠ ʠ ʬʦʨʤʠʨʘˁʝ ʢʨʠʧʪʥʦʛ ʘʙʮʝʩʘ. ʉʪʚʘʨʘˁʝ 

ʘʧʮʝʩʘ ʧʨʝʣʘʟʠ ʫ ʤʘʣʝ ʧʦʚʨʰʠʥʩʢʝ ʫʣʮʝʨʘʮʠʿʝ ʢʦʿʝ ʟʘʫʟʠʤʘʿʫ ʮʝʣʫ ʜʝʙˀʠʥʫ 

ʩʣʫʟʥʠʮʝ. ʋ ʤʠʰʠ˂ʥʦʤ ʩʣʦʿʫ ʥʠʪʠ ʧʦʩʪʫʧʥʦ ʭʠʧʝʨʪʨʦʬʠʨʘʿʫ ʰʪʦ ʜʦʚʦʜʠ ʜʦ 

ʩʢʨʘ˂ʝˁʘ ʮʨʝʚʘ, ʘ ʟʙʦʛ ʦʞʠˀʥʠʭ ʧʨʦʤʝʥʘ ʯʝʩʪʦ ʥʘʩʪʘʿʫ ʩʪʨʠʢʪʫʨʝ. ʃʝʟʠʿʘ ʿʝ 

ʩʣʠʯʥʘ ʠ ʢʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʠ ʢʦʜ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ, ʘʣʠ ʿʝ ʢʦʜ ʂʨʦʥʦʚʝ 

ʙʦʣʝʩʪʠ ʚʠʰʝ ʬʦʢʘʣʥʦʛ ʢʘʨʘʢʪʝʨʘ. ʆʪʦʢ ʟʘʧʘˀʝʥʦʛ ʪʢʠʚʘ ʫʟ ʜʫʙʦʢʝ ʬʠʩʫʨʝ ʠ 

ʫʣʮʝʨʘʮʠʿʝ, ʜʘʿʝ ʩʣʫʟʥʠʮʠ ʢʘʣʜʨʤʘʩʪ ʠʟʛʣʝʜ. ʉʣʫʟʥʠʮʘ ʦʢʦ ʫʣʢʫʩʘ ʢʦʜ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʿʝ ʫʚʝʢ ʧʨʦʤʝˁʝʥʘ ʟʘ ʨʘʟʣʠʢʫ ʢʦʜ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ ʛʜʝ ʿʝ 

ʫʣʢʫʩ ʦʢʨʫʞʝʥ ʥʦʨʤʘʣʥʦʤ ʩʣʫʟʥʠʮʦʤ. ʋ 50-60% ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʂʨʦʥʦʚʦʤ 

ʙʦʣʝʰ˂ʫ ʬʦʨʤʠʨʘʿʫ ʩʝ ʛʨʘʥʫʣʦʤʠ. ʅʘʢʫʧˀʘʿʫ ʩʝ ʤʘʢʨʦʬʘʛʠ ʠ ʜʨʫʛʝ ʟʘʧʘˀʝʥʩʢʝ 

˂ʝʣʠʿʝ ʠ ʬʦʨʤʠʨʘʿʫ ʩʝ ʛʨʘʥʫʣʦʤʠ ʙʝʟ ʢʘʟʝʦʟʥʝ ʥʝʢʨʦʟʝ ʢʦʿʠ ʩʘʜʨʞʝ ʝʧʠʪʝʣʦʠʜʥʝ 

ʠ ʤʫʣʪʠʥʫʢʣʝʘʨʥʝ ˅ʠʥʦʚʩʢʝ ˂ʝʣʠʿʝ (78). ɻʨʘʥʫʣʦʤʠ ʤʦʛʫ ʙʠʪʠ ʫ ʩʚʠʤ ʩʣʦʿʝʚʠʤʘ 

ʮʨʝʚʥʦʛ ʟʠʜʘ, ʦʜ ʩʣʫʟʥʠʮʝ ʜʦ ʩʝʨʦʟʝ, ʘ ʤʘʢʨʦʩʢʦʧʩʢʠ ʩʝ ʤʦʛʫ ʚʠʜʝʪʠ ʢʘʦ 

ʤʠʣʠʿʘʨʥʠ ʯʚʦʨʠ˂ʠ (5). ʇʦʨʝʜ ʮʨʝʚʥʦʛ ʟʠʜʘ ʛʨʘʥʫʣʦʤʠ ʤʦʛʫ ʧʦʩʪʦʿʘʪʠ ʠ ʫ 

ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ, ʤʝʟʝʥʪʝʨʠʿʫʤʫ, ʧʝʨʠʪʦʥʝʫʤʫ ʠ ʿʝʪʨʠ. ɻʨʘʥʫʣʦʤʠ ʩʫ 

ʧʨʠʩʫʪʥʠ ʢʦʜ 50-60% ʙʦʣʝʩʥʠʢʘ (5). 

ʂʦʣʠʪʠʩʠ ʜʨʫʛʝ ʝʪʠʦʣʦʛʠʿʝ, ʢʘʦ ʰʪʦ ʩʫ ʠʥʬʝʢʪʠʚʥʠ ʢʦʣʠʪʠʩʠ, ʠʩʭʝʤʠʯʥʠ 

ʢʦʣʠʪʠʩ ʠ ʨʘʜʠʿʘʮʠʦʥʠ ʢʦʣʠʪʠʩ ʤʦʛʫ ʜʘ ʦʪʝʞʘʿʫ ʜʝʬʠʥʠʪʠʚʥʫ ʜʠʿʘʛʥʦʟʫ 

ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ. ɸʤʝʙʥʘ ʜʠʟʝʥʪʝʨʠʿʘ ʤʦʞʝ ʜʘ ʩʪʚʦʨʠ ʜʠʿʘʛʥʦʩʪʠʯʢʝ 

ʧʦʪʝʰʢʦ˂ʝ ʠʩʪʦ ʢʘʦ ʝʥʪʝʨʦʢʦʣʠʪʠʩ ʫʟʨʦʢʦʚʘʥ ʭʝʣʠʢʦʙʘʢʪʝʨʦʤ, ʢʦʿʠ ʫ ʧʦʿʝʜʠʥʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʤʦʞʝ ʜʘ ʦʧʦʥʘʰʘ ʠ ʫʣʮʝʨʦʟʥʠ ʢʦʣʠʪʠʩ ʠ ʂʨʦʥʦʚʫ ʙʦʣʝʩʪ. ʉʣʠʯʥʫ 

ʢʣʠʥʠʯʢʫ ʩʣʠʢʫ ʤʦʞʝ ʜʘ ʜԀ ʠ ʧʩʝʫʜʦʤʝʤʙʨʘʥʦʟʥʠ ʢʦʣʠʪʠʩ ʫʟʨʦʢʦʚʘʥ ʩʘ 

Clostridium difficile. ɱʝʜʥʘ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʬʝʢʪʠʚʥʦʛ ʢʦʣʠʪʠʩʘ ʿʝ ʜʠʿʘʨʝʿʘ, 

ʯʝʩʪʦ ʧʨʘ˂ʝʥʘ ʢʨʚʘʨʝˁʝʤ (80, 83). ʇʨʦʩʧʝʢʪʠʚʥʘ ʩʪʫʜʠʿʘ (84) ʿʝ ʧʦʢʘʟʘʣʘ ʜʘ 

ʪʨʝ˂ʠʥʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʢʨʚʘʚʦʤ ʜʠʿʘʨʝʿʦʤ ʠ ʧʦʯʝʪʥʦʤ ʩʫʤˁʦʤ ʥʘ ʫʣʮʝʨʦʟʥʠ 

ʢʦʣʠʪʠʩ ʠʤʘ ʠʥʬʝʢʪʠʚʥʠ ʢʦʣʠʪʠʩ. ɼʠʿʘʛʥʦʟʘ ʤʦʞʝ ʙʠʪʠ ʜʦʜʘʪʥʦ ʢʦʤʧʣʝʢʩʥʘ, 

ʟʙʦʛ ʯʠˁʝʥʠʮʝ ʜʘ ʧʘʮʠʿʝʥʪʠ ʢʦʿʠ ʠʤʘʿʫ ʠʥʬʣʘʤʘʮʠʿʩʢʫ ʙʦʣʝʩʪ ʮʨʝʚʘ ʤʦʛʫ ʜʘ 

ʠʤʘʿʫ ʠ ʠʥʬʝʢʮʠʿʫ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʧʘʮʠʿʝʥʘʪʘ ʢʦʿʠ ʧʘʪʝ ʦʜ ʠʥʬʣʘʤʘʮʠʿʩʢʝ 

ʙʦʣʝʩʪʠ ʮʨʝʚʘ, ʧʘʮʠʿʝʥʪʠ ʩʘ ʠʥʬʝʢʪʠʚʥʠʤ ʢʦʣʠʪʠʩʦʤ ʩʝ ʩʧʦʥʪʘʥʦ ʠ ʚʝʦʤʘ ʯʝʩʪʦ 

ʙʨʟʦ ʩʘʤʠ ʦʧʦʨʘʚʝ. ɿʘʪʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʫ ʘʢʫʪʥʦʿ ʬʘʟʠ ʧʨʘʪʠʪʠ ʢʣʠʥʠʯʢʠ ʧʨʦʛʨʝʩ. 

ʋ ʩʣʫʯʘʿʫ ʦʰʪʝ˂ʝˁʘ ʤʫʢʦʟʝ, ʨʝʢʪʫʤ ʦʩʪʘʿʝ ʠʥʪʘʢʪʘʥ, ʜʦʢ ʩʫ ʫʣʮʝʨʘʮʠʿʝ 

ʧʨʝʢʨʠʚʝʥʝ ʞʫʪʠʤ ʝʢʩʫʜʘʪʦʤ, ʰʪʦ ʿʝ ʠʥʜʠʢʘʮʠʿʘ ʟʘ ʦʟʙʠˀʥʠʿʝ ʧʨʘ˂ʝˁʝ ʙʦʣʝʩʪʠ. 

ɹʠʦʧʩʠʿʦʤ ʿʝ ʤʦʛʫ˂ʝ ʠʩʢˀʫʯʠʪʠ ʠʥʬʝʢʪʠʚʥʠ ʢʦʣʠʪʠʩ ʥʘ ʦʩʥʦʚʫ ʭʨʦʥʠʯʥʠʭ 

ʧʨʦʤʝʥʘ, ʢʘʦ ʰʪʦ ʩʫ ʥʘʨʫʰʝʥʘ ʤʦʨʬʦʣʦʛʠʿʘ ʢʨʠʧʪʠ, ʘʪʨʦʬʠʿʘ ʢʨʠʧʪʠ ʠ ʙʘʟʘʣʥʠ 

ʣʠʤʬʦʠʜʥʠ ʘʛʨʝʛʘʪʠ, ʢʦʿʝ ʩʝ ʿʘʚˀʘʿʫ ʢʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʠ ʂʨʦʥʦʚʝ 

ʙʦʣʝʩʪʠ. ʊʘʢʦʹʝ, ʠʥʬʝʢʪʠʚʥʠ ʢʦʣʠʪʠʩ ʿʝ ʤʦʛʫ˂ʝ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʪʠ ʘʢʦ ʩʫ 

ʫʦʯˀʠʚʝ ʧʩʝʫʜʦʤʝʤʙʨʘʥʝ, ʚʠʨʫʩʥʝ ʠʥʢʣʫʟʠʿʝ ʠ ʪʨʦʬʦʟʦʠʪʠ ʘʤʝʙʘ. ʊʝʩʪ 

ʟʘʩʝʿʘʚʘˁʘ ʢʫʣʪʫʨʘ ʢʦʨʠʩʪʝ˂ʠ ʪʢʠʚʦ ʫʟʝʪʦ ʥʘ ʙʠʦʧʩʠʿʠ ʿʝ ʤʥʦʛʦ ʚʘʣʠʜʥʠʿʠ ʦʜ 

ʤʠʢʨʦʙʠʦʣʦʰʢʦʛ ʪʝʩʪʘ ʬʝʮʝʩʘ ʫ ʦʪʢʨʠʚʘˁʫ ʧʘʪʦʛʝʥʘ. ʋ ʪʝʨʘʧʠʿʠ ʫʣʮʝʨʦʟʥʦʛ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʢʦʣʠʪʠʩʘ ʙʠ ʪʨʝʙʘʣʦ ʠʤʘʪʠ ʫ ʚʠʜʫ ʩʫʧʝʨʠʥʬʝʢʮʠʿʫ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʦʤ, ʿʝʨ ʿʝ 

ʤʦʛʫ˂ʝ ʜʘ ʥʝ ʫʩʧʝ ʪʝʨʘʧʠʿʘ ʠʣʠ ʩʝ ʦʩʥʦʚʥʘ ʙʦʣʝʩʪ ʧʦʛʦʨʰʘ. ʂʦʨʠʰ˂ʝˁʝʤ 

ʩʪʝʨʦʠʜʘ ʠ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʝ ʪʝʨʘʧʠʿʝ ʫ ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʫ, ʩʪʚʘʨʘ ʩʝ ʠʜʝʘʣʥʘ 

ʩʨʝʜʠʥʘ ʟʘ ʠʥʬʝʢʮʠʿʫ ʠ ʥʘʩʪʘˁʝˁʝ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʘ. ʎʠʪʦʤʝʛʘʣʦʚʠʨʫʩ ʩʝ ʫ 

ʚʝʣʠʢʦʤ ʧʨʦʮʝʥʪʫ ʤʦʞʝ ʜʝʪʝʢʪʦʚʘʪʠ ʫ ʨʝʢʫʨʝʪʥʦʤ ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʫ, ʢʦʿʠ 

ʥʝ ʨʝʘʛʫʿʝ ʜʦʙʨʦ ʥʘ ʪʝʨʘʧʠʿʫ. ʋ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʢʣʠʥʠʯʢʠ ʪʦʢ ʠ ʧʦʛʦʨʰʘˁʝ 

ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʘ ʩʝ ʤʦʞʝ ʫʥʘʧʨʝʜʠʪʠ ʪʨʝʪʠʨʘˁʝʤ ʩʘ ʘʥʪʠʚʠʨʘʣʥʠʤ ʘʛʝʥʩʦʤ 

ʛʘʥʮʠʢʣʦʚʠʨʦʤ (85-87).  

ʀʩʭʝʤʠʯʥʠ ʢʦʣʠʪʠʩ ʩʝ ʿʘʚˀʘ ʥʘʿʯʝʰ˂ʝ ʢʦʜ ʩʪʘʨʠʿʠʭ ʧʘʮʠʿʝʥʘʪʘ ʠ 

ʫʜʨʫʞʝʥ ʿʝ ʩʘ ʩʨʯʘʥʠʤ ʙʦʣʝʩʪʠʤʘ ʠʣʠ ʚʘʩʢʫʣʘʨʥʦʤ ʩʢʣʝʨʦʟʦʤ. ɺʝ˂ʠʥʘ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʠʩʭʝʤʠʯʥʠʤ ʢʦʣʠʪʠʩʦʤ ʧʘʪʠ ʦʜ ʠʟʥʝʥʘʜʥʦʛ ʘʙʜʦʤʠʥʘʣʥʦʛ ʙʦʣʘ ʠ 

ʢʨʚʘʚʠʭ ʩʪʦʣʠʮʘ. ʂʦʣʦʥʦʩʢʦʧʠʿʦʤ ʩʝ ʫʦʯʘʚʘ ʝʜʝʤ ʤʫʢʦʟʝ ʠ ʝʨʠʪʝʤ, ʜʦʢ ʨʝʢʪʫʤ 

ʦʩʪʘʿʝ ʠʥʪʘʢʪʘʥ. ʆʚʘʿ ʪʠʧ ʢʦʣʠʪʠʩʘ ʥʘʿʯʝʰ˂ʝ ʟʘʭʚʘʪʘ ʨʝʢʪʦʩʠʛʤʦʠʜʘʣʥʫ ʚʝʟʫ ʠʣʠ 

ʩʧʣʝʥʠʯʥʫ ʬʣʝʢʩʫʨʫ, ʰʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʠʥʩʫʬʠʮʠʿʝʥʪʥʦʛ ʩʥʘʙʜʝʚʘˁʘ 

ʢʨʚˀʫ. ʃʝʟʠʿʝ ʩʝ ʧʨʦʪʝʞʫ ʜʫʞ ʮʝʣʦʛ ʣʫʤʝʥʘ ʠ ʟʘʫʟʠʤʘʿʫ ʩʘʤʦ ʬʦʢʘʣʥʝ ʩʝʛʤʝʥʪʝ, 

ʜʦʢ ʩʫ ʦʩʪʘʣʠ ʜʝʣʦʚʠ ʧʨʝʢʨʠʚʝʥʠ ʥʦʨʤʘʣʥʦʤ ʩʣʫʟʥʠʮʦʤ. ʃʝʟʠʿʝ ʤʫʢʦʟʝ ʩʫ 

ʩʣʠʯʥʝ ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʫ, ʘʣʠ ʥʘ ʦʩʥʦʚʫ ʢʣʠʥʠʯʢʝ ʧʨʦʛʨʝʩʠʿʝ ʩʝ ʤʦʞʝ 

ʧʦʩʪʘʚʠʪʠ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʜʠʿʘʛʥʦʟʘ (80, 83).  

ʂʘʜʘ ʩʫ ʧʘʮʠʿʝʥʪʠ ʧʦʜʚʨʛʥʫʪʠ ʧʦʥʦʚˀʝʥʦʤ ʠʟʣʘʛʘˁʫ ʨʘʜʠʿʘʮʠʿʩʢʦʛ 

ʟʨʘʯʝˁʘ ʧʨʠʣʠʢʦʤ ʪʨʝʪʤʘʥʘ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʧʨʦʩʪʘʪʝ ʠʣʠ ʮʝʨʚʠʢʩʘ, ʘ ʠʤʘʿʫ 

ʢʨʚʘʚʝ ʜʠʿʘʨʝʿʝ, ʪʨʝʙʘʣʦ ʙʠ ʧʦʩʫʤˁʘʪʠ ʥʘ ʨʘʜʠʿʘʮʠʿʩʢʠ ʢʦʣʠʪʠʩ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ 

ʧʨʝʜʠʣʝʢʮʠʦʥʘ ʤʝʩʪʘ ʧʨʦʤʝʥʘ ʩʫ ʧʨʦʢʩʠʤʘʣʥʠ ʨʝʢʪʫʤ ʠ ʜʠʩʪʘʣʥʠ ʩʠʛʤʦʠʜʥʠ 

ʢʦʣʦʥ. ɼʘ ʙʠ ʩʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʨʘʟʣʠʢʦʚʘʣʠ ʨʘʜʠʿʘʮʠʿʩʢʠ 

ʢʦʣʠʪʠʩ ʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʧʦʪʨʝʙʥʦ ʿʝ ʦʙʨʘʪʠʪʠ ʧʘʞˁʫ ʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʧʨʦʤʝʥʝ ʤʫʢʦʟʝ ʢʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ (80, 83). 

1.1.5. ʊʝʨʘʧʠʿʘ 

ʃʝʯʝˁʝ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʧʨʠʤʘʨʥʦ ʿʝ ʢʦʥʟʝʨʚʘʪʠʚʥʦ ʠ ʫ ʚʝ˂ʠʥʠ 

ʙʦʣʝʩʥʠʢʘ ʜʘʿʝ ʜʦʙʨʝ ʨʝʟʫʣʪʘʪʝ. ʇʨʚʘ ʪʝʨʘʧʠʿʘ ʫ ʣʝʯʝˁʫ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ 

ʢʦʜ ʙʣʘʞʠʭ ʠ ʩʨʝʜˁʝ ʘʢʪʠʚʥʠʭ ʬʦʨʤʠ ʿʝ ʩʫʣʬʘʩʘʣʘʟʠʥ ʠ ʜʨʫʛʘ ʿʝʜʠˁʝˁʘ 

ʘʤʠʥʦʩʘʣʠʮʠʣʘʪʘ. ɸʤʠʥʦʩʘʣʠʮʠʣʘʪʠ (ʤʝʩʘʣʘʟʠʥ 5-ASA-ʘ) ʧʨʝʜʩʪʘʚˀʘʿʫ ʘʢʪʠʚʥʝ 

ʩʫʧʩʪʘʥʮʝ ʢʦʝʿ ʜʝʣʫʿʫ ʘʥʪʠ-ʠʥʬʣʘʤʘʮʠʿʩʢʠ, ʪʘʢʦ ʰʪʦ ʠʥʭʠʙʠʨʘʿʫ ʧʨʦʜʫʢʮʠʿʫ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʧʨʦ-ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ ʠ ʜʨʫʛʠʭ ʤʝʜʠʿʘʪʦʨʘ ʟʘʧʘˀʝˁʘ. ʅʝʜʘʚʥʦ ʿʝ 

ʦʪʢʨʠʚʝʥʦ ʜʘ ʦʚʠ ʣʝʢʦʚʠ ʜʝʣʫʿʫ ʧʨʝʢʦ ʧʦʿʘʯʘʥʝ ʝʢʩʧʨʝʩʠʿʝ PPA ʨʝʮʝʧʪʦʨʘ (ʝʥʛʣ. 

peroxisome proliferator activated receptor gamma, PPA) ʥʘ ʝʧʠʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ 

ʜʝʙʝʣʦʛ ʮʨʝʚʘ (88).  

ʋʧʨʢʦʩ, ʙʨʦʿʥʠʤ ʩʪʫʜʠʿʘʤʘ ʘʥʪʠʙʠʦʪʠʮʠ ʥʝʤʘʿʫ ʫʣʦʛʫ ʫ ʣʝʯʝˁʫ ʘʢʪʠʚʥʝ 

ʠ ʤʠʨʥʝ ʬʘʟʝ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʣʝʢʦʚʘ ʢʦʨʠʩʪʝ ʩʝ ʠ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ, ʘʟʘʪʨʠʦʧʨʠʥ, ʠʥʪʨʘʚʝʥʩʢʠ ʮʠʢʣʦʩʧʦʨʠʥ ʠ ʥʘ ʢʨʘʿʫ 

ʢʦʣʝʢʪʦʤʠʿʘ. ʉʢʦʨʦ ʧʦʣʦʚʠʥʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʝʢʩʪʝʥʟʠʚʥʠʤ ʭʨʦʥʠʯʥʠʤ 

ʫʣʮʝʨʦʟʥʠʤ ʢʦʣʠʪʠʩʦʤ ʩʝ ʣʝʯʠ ʭʠʨʫʰʢʠ ʫ ʧʨʚʠʭ ʜʝʩʝʪ ʛʦʜʠʥʘ ʙʦʣʝʩʪʠ (89). 

ʇʨʦʮʝʥʘ ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʣʮʝʨʦʟʥʠʤ ʢʦʣʠʪʠʩʦʤ ʠʣʠ ʂʨʦʥʦʚʦʤ 

ʙʦʣʝʰ˂ʫ ʠʛʨʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʣʝʯʝˁʫ. 

1.1.5.1. ɹʠʦʣʦʰʢʘ ʪʝʨʘʧʠʿa ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ 

 ʊʝʨʘʧʠʿʘ ʤʘʪʠʯʥʠʤ ˂ʝʣʠʿʘʤʘ ʟʘʚʨʝʹʫʿʝ ʩʚʝ ʚʠʰʝ ʧʘʞˁʝ ʢʘʢʦ ʫ 

ʥʘʩʣʝʜʥʠʤ, ʘʫʪʦʠʤʫʥʩʢʠʤ ʙʦʣʝʩʪʠʤʘ, ʪʘʢʦ ʠ ʫ ʠʥʬʣʘʤʘʮʠʿʩʢʦʿ ʙʦʣʝʩʪʠ ʮʨʝʚʘ. 

ʄʝʟʝʥʭʠʤʘʣʥʝ ʤʘʪʠʯʥʝ ˂ʝʣʠʿʝ (ʝʥʛʣ. Mesenchymal stem cells - MSCs) ʩʫ ʘʜʫʣʪʥʝ, 

ʤʫʣʪʠʧʦʪʝʥʪʥʝ ˂ʝʣʠʿʝ, ʢʦʿʝ ʩʝ ʤʦʛʫ ʥʘ˂ʠ ʫ ʩʢʦʨʦ ʩʚʘʢʦʤ ʧʦʩʪʥʘʪʘʣʥʦʤ ʪʢʠʚʫ 

(90, 91). MSCs ʤʦʛʫ ʜʘ ʤʝˁʘʿʫ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ, ʨʝʛʫʣʠʰʫ ʧʨʦʣʠʬʝʨʘʮʠʿʫ, 

ʘʢʪʠʚʘʮʠʿʫ ʠ ʝʬʝʢʪʦʨʩʢʝ ʬʫʥʢʮʠʿʝ ʊ ʣʠʤʬʦʮʠʪʘ. ʉʚʦʿʝ ʜʝʿʩʪʚʦ ʤʦʛʫ ʜʘ ʦʩʪʚʘʨʫʿʫ 

ʙʠʣʦ ʜʠʨʝʢʪʥʠʤ ʢʦʥʪʘʢʪʦʤ ʩʘ ˂ʝʣʠʿʘʤʘ ʢʦʿʝ ʧʨʝʟʝʥʪʫʿʫ ʘʥʪʠʛʝʥʝ (ʝʥʛʣ. antigen 

presenting cells, APCs) ʢʘʦ ʠ ʩʘ NK ˂ʝʣʠʿʘʤʘ ʙʠʣʦ ʧʦʤʦ˂ʫ ʩʦʣʫʙʠʣʥʠʭ ʬʘʢʪʦʨʘ 

(ʉʣʠʢʘ 2) (92). ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ MSCs ʟʥʘʯʘʿʥʦ ʫʙʣʘʞʘʚʘʿʫ ʢʣʠʥʠʯʢʠ ʪʦʢ ʠ 

ʩʤʘˁʫʿʫ ʭʠʩʪʦʧʘʪʦʣʦʰʢʝ ʧʨʦʤʝʥʝ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʢʦʣʠʪʠʩʫ (93-99). 

ɺʝʨʦʚʘʪʥʠ ʤʝʭʘʥʠʟʘʤ ʢʦʿʠ ʣʝʞʠ ʫ ʦʩʥʦʚʠ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛ ʝʬʝʢʪʘ ʦʚʠʭ ˂ʝʣʠʿʘ 

ʿʝ ʚʝʣʠʢʘ ʧʨʦʜʫʢʮʠʿʘ ʘʥʪʠ-ʠʥʬʣʘʤʘʮʠʿʩʢʦʛ ʮʠʪʦʢʠʥʘ TGF-ɓ (100). ɻʨʫʧʘ ʘʫʪʦʨʘ 

(101) ʿʝ ʧʦʢʘʟʘʣʘ ʜʘ MSCs ʩʝʢʨʝʪʫʿʫ ʠ ʛʘʣʝʢʪʠʥ 3 (ʝʥʛʣ. Galectin-3, Gal-3), ʘ ʜʘ 

MSCs ʢʦʜ ʢʦʿʠʭ ʿʝ ʦʚʘʿ ʤʦʣʝʢʫʣ ʛʝʥʩʢʦʤ ʜʝʣʝʮʠʿʦʤ ''ʫʢʠʥʫʪ'' ʠʤʘʿʫ ʨʝʜʫʢʦʚʘʥʝ 

ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʝ ʝʬʝʢʪʝ. Liu ʠ ʩʘʨʘʜʥʠʮʠ (102) ʩʫ ʧʦʪʚʨʜʠʣʠ ʜʘ MSCs 

ʝʢʩʧʨʠʤʠʨʘʿʫ ʠ ʩʝʢʨʝʪʫʿʫ ʤʦʣʝʢʫʣ ʛʘʣʝʢʪʠʥʘ 3 ʠ ʜʘ ʩʝ ʝʢʩʧʨʝʩʠʿʘ ʦʚʦʛ ʤʦʣʝʢʫʣʘ 

ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʤʝˁʘʣʘ ʪʦʢʦʤ ʧʨʝʩʝʿʘʚʘˁ ʘ ˂ʝʣʠʿʘ. ɽʢʩʧʨʝʩʠʿʘ  Gal-3 ʧʦʟʠʪʠʚʥʦ 

ʢʦʨʝʣʠʨʘ ʩʘ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ ʬʫʥʢʮʠʿʘʤʘ MSCs (102). ʊʨʝʙʘʣʦ ʙʠ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʧʨʠʤʝʥʘ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʫ ʪʝʨʘʧʠʿʠ ʤʥʦʛʠʭ ʙʦʣʝʩʪʠ ʿʦʰ ʫʚʝʢ 

ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʬʘʟʠ. 

 

 

 

 

 

1.2. DSS ʂʆʃʀʊʀʉ: ʄʆɼɽʃ ʋʃʎɽʈʆɿʅʆɻ ʂʆʃʀʊʀʉɸ 

 ɼʘ ʙʠ ʩʝ ʙʦˀʝ ʠʩʪʨʘʞʠʣʠ ʨʘʟʣʠʯʠʪʠ ʝʪʠʦʣʦʰʢʠ ʬʘʢʪʦʨʠ ʠʥʬʣʘʤʘʮʠʿʩʢʝ 

ʙʦʣʝʩʪʠ ʮʨʝʚʘ, ʧʦʩʣʝʜˁʠʭ ʥʝʢʦʣʠʢʦ ʜʝʮʝʥʠʿʘ ʨʘʟʚʠʿʝʥ ʿʝ ʚʝʣʠʢʠ ʙʨʦʿ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʢʦʣʠʪʠʩʘ. ʊʠ ʤʦʜʝʣʠ ʩʫ ʦʙʝʟʙʝʜʠʣʠ ʚʝʣʠʢʠ ʙʨʦʿ 

ʠʥʬʦʨʤʘʮʠʿʘ ʟʘʚʠʩʥʦ ʦʜ ˁʠʭʦʚʝ ʩʣʠʯʥʦʩʪʠ ʩʘ ʙʠʦʣʦʰʢʠʤ ʩʠʩʪʝʤʦʤ ʠ 

ʢʣʠʥʠʯʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ ʫ ˀʫʜʠ.  

ʋ ʰʠʨʝʤ ʩʤʠʩʣʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣʠ ʢʦʣʠʪʠʩʘ ʩʝ ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʥʘ 

ʩʧʦʥʪʘʥʦ ʥʘʩʪʘʣʠ ʢʦʣʠʪʠʩ, ʠʥʜʫʢʦʚʘʥʠ ʢʦʣʠʪʠʩ, ʤʦʜʝʣʝ ʥʘʩʪʘʣʝ ʛʝʥʩʢʦʤ 

ʤʘʥʠʧʫʣʘʮʠʿʦʤ ʠ ʦʥʝ ʥʘʩʪʘʣʝ ʘʜʦʧʪʠʚʥʠʤ ʪʨʘʥʩʬʝʨʦʤ (103-105). ʅʘʿʯʝʰ˂ʝ 

ʢʦʨʠʰ˂ʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣʠ ʢʦʣʠʪʠʩʘ ʩʫ ʦʥʠ ʫ ʢʦʿʠʤʘ ʩʝ ʠʥʬʣʘʤʘʮʠʿʘ 

ʠʟʘʟʠʚʘ ʭʝʤʠʿʩʢʠ, ʿʝʨ ʩʝ ʙʦʣʝʩʪ ʣʘʢʦ ʠʥʜʫʢʫʿʝ, ʘ  ʧʦʯʝʪʢʘ, ʪʨʘʿʘˁʘ ʠ ʩʨʝʜˁʝ 

ʪʝhʢʘ ʠʥʬʣʘʤʘʮʠʿʘ ʢʦʿʘ ʩʝ ʨʘʟʚʠʿʘ ʧʦʛʦʜʫʿʫ ʿʝʜʥʦʩʪʘʚʥʦʿ ʢʦʥʪʨʦʣʠ ʧʨʦʮʝʩʘ. ʋ 

ʦʚʝ ʤʦʜʝʣʝ ʢʦʣʠʪʠʩʘ ʩʧʘʜʘʿʫ ʢʦʣʠʪʠʩʠ ʠʥʜʫʢʦʚʘʥʠ: ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ 

(ʝʥʛʣ. dextran sulphate sodium, DSS), ʪʨʠʥʠʪʨʦʙʝʥʟʝʥ ʩʫʣʬʦʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ 

(ʝʥʛʣ. 2,4,6 trinitrobenzene sulfonic acid, TNBS), ʜʠʥʠʪʨʦʙʝʥʟʝʥ ʩʫʣʬʦʥʩʢʦʤ 

ʉʣʠʢʘ 2. ʀʤʫʥʦʩʫʧʨʝʩʠʚʥʠ ʝʬʝʢʪʠ MSCs ʥʘ ʨʘʟʣʠʯʠʪʝ ˂ʝʣʠʿʩʢʝ ʧʦʧʫʣʘʮʠʿʝ. MSCs 

ʠʤʘʿʫ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʦ ʜʝʿʩʪʚʦ ʥʘ ˂ʝʣʠʿʝ ʫʨʦʹʝʥʝ ʠ ʩʪʝʯʝʥʝ ʠʤʫʥʦʩʪʠ. ʉʚʦʿʝ 

ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʦ ʜʝʿʩʪʚʦ ʤʝʟʝʥʭʠʤʘʣʥʝ ʤʘʪʠʯʥʝ ˂ʝʣʠʿʝ ʠʩʧʦˀʘʚʘʿʫ ʠʥʭʠʙʠʮʠʿʦʤ 

ʧʨʦʣʠʬʝʨʘʮʠʿʝ ʢʘʦ ʠ ʩʘʟʨʝʚʘʚʘˁʘ ʫ ʬʫʥʢʮʠʦʥʘʣʥʝ ʠʤʫʥʩʢʝ ˂ʝʣʠʿʝ. (ʢʦʨʠʛʦʚʘʥʦ ʧʨʝʤʘ: 

Tyndall A. Nat Rev Rheumatol. 2014; 10:117-24). 
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ʢʠʩʝʣʠʥʦʤ (ʝʥʛʣ. dinitrobenzene sulfonic acid, DNBS), ʦʢʩʘʟʦʣʦʥʦʤ, ʩʠʨ˂ʝʪʥʦʤ 

ʢʠʩʝʣʠʥʦʤ, ʢʘʨʘʛʠʥʘʥʦʤ ʠ ʿʦʜʦʘʮʝʪʘʤʠʜʦʤ (106).  

1.2.1. ʆʧʰʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʘ 

ɼʝʢʩʪʨʘʥ ʿʝ ʢʦʤʧʣʝʢʩʥʠ ʧʦʣʠʤʝʨ ʩʠʥʪʝʪʠʟʦʚʘʥ ʠʟ ʩʘʭʘʨʦʟʝ ʦʜʨʝʹʝʥʠʭ 

ʙʘʢʪʝʨʠʿʘ, ʥʘʿʯʝʰ˂ʝ Leuconostoc spp ʠ Streptococcus spp (107). ɼʝʢʩʪʨʘʥ 

ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪ ʿʝ ʧʦʣʠʘʥʿʦʥʩʢʠ ʜʝʨʠʚʘʪ ʜʝʢʩʪʨʘʥʘ, ʜʦʙʠʿʝʥ ʝʩʪʝʨʠʬʠʢʘʮʠʿʦʤ 

ʩʘ ʭʣʦʨʩʫʤʧʦʨʥʦʤ ʢʠʩʝʣʠʥʦʤ, ʨʘʟʣʠʯʠʪʝ ʤʦʣʝʢʫʣʩʢʝ ʪʝʞʠʥʝ, ʦʜ 5 kDa ʜʦ 1400 

kDa (ʉʣʠʢʘ 3). ʉʘʜʨʞʘʿ ʩʫʤʧʦʨʘ ʿʝ ʧʨʠʙʣʠʞʥʦ 17% ʤʦʣʝʢʫʣʩʢʝ ʤʘʩʝ, 

ʩʢʦʥʮʝʥʪʨʠʩʘʥ ʫ ʜʚʝ ʩʫʣʬʘʪʥʝ ʛʨʫʧʝ ʧʦ ʛʣʫʢʦʟʥʠʤ ʨʝʟʠʜʫʘʤʘ ʫ ʤʦʣʝʢʫʣʫ 

ʜʝʢʩʪʨʘʥʘ. ʅʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʿʝ ʫ ʦʙʣʠʢʫ ʙʝʣʦʛ ʧʫʜʝʨʘ, ʢʦʿʠ ʿʝ ʣʘʢʦ 

ʨʘʩʪʚʦʨˀʠʚ ʫ ʚʦʜʠ (100mg/ml).  

ʇʨʚʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʢʦʣʠʪʠʩʠ ʠʥʜʫʢʦʚʘʥʠ ʩʫ ʨʘʟʣʠʯʠʪʠʤ ʝʢʩʪʨʘʢʪʠʤʘ 

ʜʦʙʠʿʝʥʠʤ ʠʟ ʤʦʨʩʢe ʘʣʛʠ. ʆʚʠ ʝʢʩʪʨʘʢʪʠ ʨʘʩʪʚʦʨʝʥʠ ʫ ʧʠʿʘ˂ʦʿ ʚʦʜʠ ʫʟʨʦʢʦʚʘʣʠ 

ʩʫ ʢʦʣʠʪʠʩʝ ʤʠʰʝʚʘ, ʧʘʮʦʚʘ ʠ ʢʫʥʠ˂ʘ (108). ʇʦʤʝʥʫʪʠ ʝʢʩʪʨʘʢʪʠ ʩʘʜʨʞʝ 

ʢʘʨʘʛʠʥʘʥ- ʩʫʣʬʘʪʠʩʘʥ ʧʦʣʠʩʘʭʘʨʠʜ ʚʝʣʠʢʝ ʤʦʣʝʢʫʣʩʢʝ ʤʘʩʝ. ʆʚʦ ʦʪʢʨʠ˂ʝ 

ʩʥʘʞʥʦ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʨʘʟʚʦʿʘ ʜʨʫʛʠʭ ʤʦʜʝʣʘ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʠʭ 

ʜʝʛʨʘʜʠʨʘʥʠʤ ʢʘʨʘʛʠʥʘʥʦʤ (109). Okayasu ʠ ʩʘʨʘʜʥʠʮʠ ʩʫ 1985. ʛʦʜʠʥʝ ʧʨʚʠ ʧʫʪ 

ʠʥʜʫʢʦʚʘʣʠ ʢʦʣʠʪʠʩ ʭʨʯʘʢʘ DSS-ʦʤ (110). ʆʚʘʿ ʤʦʜʝʣ ʿʝ ʤʦʜʠʬʠʢʦʚʘʥ ʟʘ 

ʢʦʨʠʰ˂ʝˁʝ ʫ ʤʠʰʝʚʘ (111), ʘ ʪʘʢʦʹʝ ʿʝ ʨʘʟʚʠʿʝʥ ʠ ʭʨʦʥʠʯʥʠ ʤʦʜʝʣ ʫ ʭʨʯʘʢʘ 

(112). ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-ʦʤ ʿʝ ʜʘʥʘʩ 

ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʠʭ ʤʦʜʝʣʘ ʟʘ ʠʟʘʟʠʚʘˁʝ ʙʦʣʝʩʪʠ ʫ ʤʠʰʝʚʘ, ʧʘʮʦʚʘ, 

ʭʨʯʘʢʘ ʠ ʛʚʠʥʝʿʩʢʠʭ ʧʨʘʩʠ˂ʘ. 
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ʄʘʣʝ ʢʦʣʠʯʠʥʝ DSS-ʘ ʤʦʛʫ ʩʝ ʥʘ˂ʠ ʫ ʤʘʢʨʦʬʘʛʠʤʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʠ 

ʤʝʟʝʥʪʝʨʠʯʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ, ʢʘʦ ʠ ʂʫʧʬʝʨʦʚʠʤ ˂ʝʣʠʿʘʤʘ ʿʝʪʨʝ, ʧʨʚʦʛ 

ʜʘʥʘ ʥʘʢʦʥ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ. ʋ ʂʫʧʬʝʨʦʚʠʤ ˂ʝʣʠʿʘʤʘ DSS ʩʝ ʜʝʪʝʢʪʫʿʝ ʠ 8 ʜʘʥʘ 

ʧʦʩʣʝ ʧʦʩʣʝʜˁʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ DSS-ʘ, ʜʦʢ ʛʘ ʥʝʤʘ ʫ ʪʢʠʚʫ ʤʦʟʛʘ, ʪʠʤʫʩʘ, ʧʣʫ˂ʘ 

ʠ ʩʨʮʘ. DSS ʩʝ ʠʟʣʫʯʫʿʝ ʫʨʠʥʦʤ ʠ ʬʝʮʝʩʦʤ (113). 

1.2.2. ʀʥʜʫʢʮʠʿʘ ʢʦʣʠʪʠʩʘ 

ʄʦʣʝʢʫʣʩʢʘ ʪʝʞʠʥʘ DSS-ʘ ʿʝ ʙʠʪʘʥ ʬʘʢʪʦʨ ʫ ʠʥʜʫʢʮʠʿʠ ʢʦʣʠʪʠʩʘ (114), 

ʢʘʦ ʠ ʤʦʜʝʣʫ ʢʘʨʮʠʥʦʛʝʥʝʟʝ (115). ʊʝʞʠʥʘ ʢʦʣʠʪʠʩʘ ʠ ʢʘʥʮʝʨʦʛʝʥʝʪʩʢʦʛ 

ʧʦʪʝʥʮʠʿʘʣʘ DSS-ʘ ʢʦʨʝʣʠʨʘ ʩʘ ˁʝʛʦʚʦʤ ʤʦʣʝʢʫʣʩʢʦʤ ʤʘʩʦʤ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʨʘʩʪʚʦʨʘ DSS-ʘ, ʜʫʞʠʥʝ ʠ ʫʯʝʩʪʘʣʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ DSS-ʘ, 

ʞʠʚʦʪʠˁʝ ʤʦʛʫ ʜʘ ʨʘʟʚʠʿʫ ʘʢʫʪʥʠ ʠʣʠ ʭʨʦʥʠʯʥʠ ʢʦʣʠʪʠʩ (111).  

ɸʢʫʪʥʠ ʢʦʣʠʪʠʩ ʩʝ ʠʥʜʫʢʫʿʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʦʤ 2-5% ʨʘʩʪʚʦʨʘ DSS-ʘ ʫ 

ʧʠʿʘ˂ʦʿ ʚʦʜʠ, ad libitum, ʪʦʢʦʤ 7 ʜʘʥʘ (111, 116-118). ʍʨʦʥʠʯʥʠ ʢʦʣʠʪʠʩ ʩʝ ʤʦʞʝ 

ʨʘʟʚʠʪʠ ʢʦʥʩʪʘʥʪʥʦʤ ʠʥʜʫʢʮʠʿʦʤ ʥʠʩʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ DSS-ʘ (1-2%) ʫ 

ʨʘʩʪʚʦʨʫ ʪʦʢʦʤ ʜʫʞʠʭ ʚʨʝʤʝʥʩʢʠʤ ʠʥʪʝʨʚʘʣʘ (111, 112, 119-121). 

 

 

ʉʣʠʢʘ 3. ʍʝʤʠʿʩʢʘ ʩʪʨʫʢʪʫʨʘ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʘ. ɼʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪ ʿʝ 

ʧʦʣʠʘʥʿʦʥʩʢʠ ʜʝʨʠʚʘʪ ʜʝʢʩʪʨʘʥʘ, ʜʦʙʠʿʝʥ ʝʩʪʝʨʠʬʠʢʘʮʠʿʦʤ ʩʘ ʭʣʦʨʩʫʤʧʦʨʥʦʤ ʢʠʩʝʣʠʥʦʤ, 

ʨʘʟʣʠʯʠʪʝ ʤʦʣʝʢʫʣʩʢʝ ʪʝʞʠʥʝ. 
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1.2.3. ʂʣʠʥʠʯʢʠ ʪʦʢ ʠ ʭʠʩʪʦʣʦʰʢʝ ʧʨʦʤʝʥʝ ʫ ʢʦʣʠʪʠʩʫ ʠʟʘʟʚʘʥʦʤ DSS-ʦʤ  

ʂʣʠʥʠʯʢʝ ʠ ʭʠʩʪʦʧʘʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ ʢʦʣʠʪʠʩʘ ʥʘʣʠʢʫʿʫ 

ʦʥʠʤʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ. ʂʣʠʥʠʯʢʝ ʤʘʥʠʬʝʩʪʘʮʠʿʝ ʫ ʘʢʫʪʥʦʿ 

ʬʘʟʠ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-ʦʤ ʩʫ ʛʫʙʠʪʘʢ ʪʝʣʝʩʥʝ ʤʘʩʝ, ʜʠʿʘʨʝʿʘ, ʦʢʫʣʪʥʦ 

ʢʨʚʘʨʝˁʝ ʫ ʩʪʦʣʠʮʠ, ʧʠʣʦʝʨʝʢʮʠʿʘ, ʘʥʝʤʠʿʘ ʠ ʝʚʝʥʪʫʘʣʥʘ ʩʤʨʪ (122). ʊʠʧʠʯʥʝ 

ʭʠʩʪʦʣʦʰʢʝ ʧʨʦʤʝʥʝ ʩʫ ʜʝʧʣʝʮʠʿʘ ʤʫʮʠʥʘ, ʜʝʛʝʥʝʨʘʮʠʿʘ ʝʧʠʪʝʣʘ ʠ ʥʝʢʨʦʟʘ ʢʦʿʘ 

ʧʨʦʛʨʝʜʠʨʘ ʫ ʥʝʩʪʘʥʘʢ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ. ʂʘʩʥʠʿʝ, ʩʝ ʿʘʚˀʘ ʠʥʬʠʣʪʨʘʮʠʿʘ 

ʣʘʤʠʥʝ ʧʨʦʧʨʠʿʝ ʠ ʩʫʙʤʫʢʦʟʝ ʥʝʫʪʨʦʬʠʣʠʤʘ- ʢʨʠʧʪʠʪʠʩ ʠ ʩʘʤ ʘʧʮʝʩ ʢʨʠʧʪʠ 

(123). 

1.2.4. ʇʘʪʦʛʝʥʝʟʘ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-ʦʤ  

ʊʘʯʘʥ ʤʝʭʘʥʠʟʘʤ ʢʘʢʦ DSS ʠʥʠʮʠʨʘ ʢʦʣʠʪʠʩ ʥʠʿʝ ʧʦʟʥʘʪ. ɱʝʜʘʥ ʦʜ 

ʤʦʛʫ˂ʠʭ ʤʝʭʘʥʠʟʘʤʘ ʿʝ ʧʦʚʝ˂ʘˁʝ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʤʫʢʦʟʝ ʜʝʙʝʣʦʛ ʮʨʝʚʘ, ʰʪʦ 

ʦʤʦʛʫ˂ʘʚʘ ʧʨʦʧʫʰʪʘˁʝ ʚʝʣʠʢʠʭ ʤʦʣʝʢʫʣʘ ʢʘʦ ʰʪʦ ʿʝ ʤʦʣʝʢʫʣ DSS. ʇʦʯʝʪʥʝ 

ʧʨʦʤʝʥʝ ʩʫ ʫʦʯˀʠʚʝ ʥʘʢʦʥ ʧʨʚʦʛ ʜʘʥʘ ʪʨʝʪʤʘʥʘ DSS-ʦʤ ʠ ʦʯʠʪʫʿʫ ʩʝ ʛʫʙʠʪʢʦʤ 

ʿʝʜʥʝ ʢʦʤʧʦʥʝʥʪʝ ʯʚʨʩʪʝ ʚʝʟʝ zonulaʝ occludens-1 ʠ ʧʦʚʝ˂ʘˁʝʤ ʝʢʩʧʨʝʩʠʿʝ 

ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ (TNF-Ŭ, IL-1ɓ, IFN-ɔ ʠ IL-12) ʫ ʪʢʠʚʫ ʜʝʙʝʣʦʛ 

ʮʨʝʚʘ  (124-128). ʆʚʠ ʧʦʜʘʮʠ ʧʦʜʨʞʘʚʘʿʫ ʪʝʦʨʠʿʫ ʦ ʧʦʚʝ˂ʘʥʦʿ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʫ 

ʨʘʥʦʿ ʬʘʟʠ ʧʘʪʦʛʝʥʝʟʝ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-ʦʤ. 

ɼʨʫʛʠ ʤʦʛʫ˂ʠ ʤʝʭʘʥʠʟʘʤ ʿʝ ʜʠʨʝʢʪʥʦ ʪʦʢʩʠʯʥʦ ʜʝʿʩʪʚʦ DSS-ʘ ʥʘ ʤʫʢʦʟʫ 

ʢʦʣʦʥʘ, ʰʪʦ ʤʝˁʘ ʠʥʪʝʛʨʠʥ-Ŭ4 ʠ M290 ʩʫʙʿʝʜʠʥʠʮʫ ʥʘ ʝʧʠʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ, 

ʧʨʝʢʠʜʘʿʫ˂ʠ ˁʠʭʦʚʫ ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ɔŭ-ʠʥʪʨʘʝʧʠʪʝʣʥʠʤ T ʣʠʤʬʦʮʠʪʠʤʘ (129). 

ʋʣʦʛʘ ɔŭ-ʠʥʪʨʘʝʧʠʪʝʣʥʠʭ T ʣʠʤʬʦʮʠʪʘ ʫ ʧʘʪʦʛʝʥʝʟʠ ʢʦʣʠʪʠʩʘ ʥʠʿʝ ʧʦʟʥʘʪʘ. 

ʉʤʘʪʨʘ ʩʝ ʜʘ ʫʯʝʩʪʚʫʿʫ ʫ ʦʯʫʚʘˁʫ ʤʫʢʦʟʝ ʠ ʟʘʨʘʩʪʘˁʫ ʥʘʢʦʥ ʠʟʣʘʛʘˁʘ 

ʨʘʟʣʠʯʠʪʠʤ ʰʪʝʪʥʠʤ ʥʦʢʩʘʤʘ, ʢʘʦ ʰʪʦ ʿʝ DSS (130). 

ʋʣʦʛʘ ʣʫʤʝʥʩʢʠʭ ʙʘʢʪʝʨʠʿʘ ʫ ʧʘʪʦʛʝʥʝʟʠ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-ʦʤ ʿʝ 

ʥʝʿʘʩʥʘ. ʇʨʠʤʝʥʘ ʤʝʪʨʦʥʠʜʘʟʦʣʘ ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʩʤʘˁʫʿʝ ʪʝʞʠʥʫ ʘʢʫʪʥʦʛ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʢʦʣʠʪʠʩʘ, ʜʦʢ ʥʝ ʫʪʠʯʝ ʥʘ ʪʦʢ ʭʨʦʥʠʯʥʦʛ ʦʙʦˀʝˁʘ ʫ ʤʠʰʝʚʘ 

(131). ʋ germ-free ʫʩʣʦʚʠʤʘ, ʤʠʰʝʚʠ ʨʘʟʚʠʿʘʿʫ ʚʝʦʤʘ ʪʝʞʘʢ DSS ʢʦʣʠʪʠʩ (132), 

ʢʦʿʠ ʩʝ ʤʦʞʝ ʫʙʣʘʞʠʪʠ ʧʨʠʤʝʥʦʤ ʘʥʪʠʛʝʥʘ ʥʦʨʤʘʣʥʝ ʠʥʪʝʩʪʠʥʘʣʥʝ ʬʣʦʨʝ (133).  
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CD4
+
 ʠ CD8

+
 T ʣʠʤʬʦʮʠʪʠ, ʪʘʢʦʹʝ ʥʝʤʘʿʫ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʠʥʜʫʢʮʠʿʠ 

ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ. ɹʨʦʿ CD8
+
 ʊ ʣʠʤʬʦʮʠʪʘ ʿʝ ʩʤʘˁʝʥ, ʜʦʢ CD4

+
 ʊ ʣʠʤʬʦʮʠʪʘ 

ʦʩʪʘʿʝ ʥʝʧʨʦʤʝˁʝʥ ʫ ʘʢʫʪʥʦʤ DSS ʢʦʣʠʪʠʩʫ ʫ BALB/c ʠ C57BL/6 ʤʠʰʝʚʘ (134). 

ʂʦʣʠʪʠʩ ʠʟʘʟʚʘʥ DSS-ʦʤ ʩʝ ʤʦʞʝ ʨʘʟʚʠʪʠ ʫ SCID, CD4
+
 ʜʝʬʠʮʠʿʝʥʪʥʠʭ, NK-

ʜʝʬʠʮʠʿʝʥʪʥʠʭ ʠ ʘʪʠʤʠʯʥʠʭ CD-1 nude ʤʠʰʝʚʘ, ʠʤʧʣʠʮʠʨʘʿʫ˂ʠ ʜʘ ʦʚʝ ˂ʝʣʠʿʝ 

ʥʝʤʘʿʫ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʠʥʜʫʢʮʠʿʠ ʢʦʣʠʪʠʩʘ DSS-ʦʤ (135, 136).  

ʊʘʯʘʥ ʤʝʭʘʥʠʟʘʤ ʠʥʜʫʢʮʠʿʝ ʢʦʣʠʪʠʩʘ DSS-ʦʤ ʥʠʿʝ ʧʦʟʥʘʪ, ʘʣʠ ʯʠˁʝʥʠʮʘ 

ʜʘ ʛʫʙʠʪʘʢ ʢʨʠʧʪʠ ʠ ʧʦʚʝ˂ʘʥʘ ʧʨʦʧʫʩʪˀʠʚʦʩʪ ʦʙʠʯʥʦ ʧʨʝʪʭʦʜʝ ʠʥʬʣʘʤʘʮʠʿʠ, 

ʫʢʘʟʫʿʫ ʜʘ ʩʝ ʠʥʠʮʠʿʘʣʥʝ ʧʨʦʤʝʥʝ ʦʜʠʛʨʘʚʘʿʫ ʥʘ ʥʠʚʦʫ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ, ʘ 

ʠʥʬʣʘʤʘʮʠʿʘ ʩʝ ʨʘʟʚʠʿʘ ʢʘʦ ʩʝʢʫʥʜʘʨʥʘ ʨʝʘʢʮʠʿʘ (122). 

1.2.4.1. ʋʣʦʛʘ ˂ʝʣʠʿʘ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ ʫ ʧʘʪʦʛʝʥʝʟʠ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ 

DSS-ʦʤ 

ɴʝʣʠʿʝ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ (ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ, ʤʘʩʪʦʮʠʪʠ, 

ʝʦʟʠʥʦʬʠʣʠ, ʥʝʫʪʨʦʬʠʣʠ, NK ʠ NKT ˂ʝʣʠʿʝ) ʫʯʝʩʪʚʫʿʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ 

ʘʢʫʪʥʦʤ ʢʦʣʠʪʠʩʫ ʠʟʘʟʚʘʥʦʤ DSS-ʦʤ (ʉʣʠʢʘ 4) (137).  

ʅʦʚʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʜʘ ʤʘʢʨʦʬʘʛʠ ʠʛʨʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ ʫ 

ʠʥʜʫʢʮʠʿʠ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-ʦʤ (138). ʄʘʢʨʦʬʘʛʠ ʧʨʝʫʟʠʤʘʿʫ 

DSS h ʪʦ ʘʢʪʠʚʠʨʘ NLRP3 ʠʥʬʣʘʤʘʟʦʤ (ʝʥʛʣ. NOD-like receptor- NLR family, 

pyrin domain containing 3) ʠ ʪʘʢʦ ʧʦʚʝ˂ʘʚʘʿʫ ʧʨʦʜʫʢʮʠʿʫ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ 

ʮʠʪʦʢʠʥʘ IL-1ɓ ʠ IL-18. ʂʘʩʧʘʟʘ-1 ʨʝʛʫʣʠʰʝ ʩʝʢʨʝʮʠʿʫ ʙʠʦʣʦʰʢʠ ʘʢʪʠʚʥʠʭ IL-

1ɓ ʠ IL-18, ʟʘ ʢʦʿʝ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʠʤʘʿʫ ʫʣʦʛʫ ʮʝʥʪʨʘʣʥʠʭ ʤʝʜʠʿʘʪʦʨʘ ʫ ʢʦʣʠʪʠʩʫ 

ʠʟʘʟʚʘʥʦʤ DSS-ʦʤ (139). ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ DSS ʠʥʜʫʢʫʿʝ ʦʩʣʦʙʘʹʘˁʝ IL-1ɓ ʠʟ 

ʤʠʰʠʿʠʭ ʤʘʢʨʦʬʘʛʘ (140). ɸʢʪʠʚʘʮʠʿʘ ʠʥʬʣʘʤʘʟʦʤʘ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ʩʪʚʘʨʘˁʝʤ 

ʩʣʦʙʦʜʥʠʭ ʨʘʜʠʢʘʣʘ ʢʠʩʝʦʥʠʢʘ (ʝʥʛʣ. reactive oxygen species, ROSs) ʫ ʦʜʛʦʚʦʨʫ 

ʥʘ ʨʘʟʣʠʯʠʪʝ ʩʪʠʤʫʣʫʩʝ (141, 142), ʘ DSS ʩʪʠʤʫʣʠʰʝ ʤʘʢʨʦʬʘʛʝ ʜʘ ʧʨʦʜʫʢʫʿʫ 

ʩʣʦʙʦʜʥʝ ʨʘʜʠʢʘʣʝ ʢʠʩʝʦʥʠʢʘ (143). ʇʦʿʘʯʘʥʘ ʝʢʩʧʨʝʩʠʿʘ ʠʥʜʫʮʠʙʠʣʥʝ ʘʟʦʪ 

ʤʦʥʦʢʩʠʜ ʩʠʥʪʝʪʘʟʝ (ʝʥʛʣ. inducible nitric oxide synthase, iNOS) ʫ ʤʘʢʨʦʬʘʛʘʤʘ 

ʧʦʚʝ˂ʘʚʘ ʧʨʦʜʫʢʮʠʿʫ ʘʟʦʪ ʤʦʥʦʢʩʠʜʘ (ʝʥʛʣ. nitrogen oxide, NO) ʠ ʧʦʛʦʨʰʘʚʘ 

ʢʦʣʠʪʠʩ ʠʟʘʟʚʘʥ DSS-ʦʤ (144). 

ʀʥʚʘʟʠʿʘ ʠʥʪʝʩʪʠʥʘʣʥʠʭ ʙʘʢʪʝʨʠʿʘ ʫ ʩʫʙʝʧʠʪʝʣʥʦ ʪʢʠʚʦ ʿʝ ʧʦʩʣʝʜʠʮʘ 

ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʘʪʘ DSS-ʘ ʥʘ ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ ʜʝʙʝʣʦʛ ʮʨʝʚʘ. ɹʘʢʪʝʨʠʿʝ, ʢʦʿʝ ʩʫ 
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ʧʨʦʰʣʝ ʦʰʪʝ˂ʝʥʠ ʝʧʠʪʝʣ, ʚʝʟʫʿʫ ʩʝ ʟʘ Toll-like ʨʝʮʝʧʪʦʨʝ (TLRs) ʠ ʪʘʢʦ 

ʘʢʪʠʚʠʨʘʿʫ ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʧʦʪʦʤ ʦʩʣʦʙʘʹʘʿʫ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʝ 

ʮʠʪʦʢʠʥʝ (TNF-Ŭ, IL-12) ʠ ʭʝʤʦʢʠʥʝ (ʝʥʛʣ. macrophage inflammatory protein, 

MIP-1Ŭ; monocyte chemotactic protein, MCP-1; keratinocyte-derived chemokine, 

CXCL1/KC; CCL11), ʰʪʦ ʠʥʜʫʢʫʿʝ ʤʠʛʨʘʮʠʿʫ ʥʝʫʪʨʦʬʠʣʘ, ʤʘʢʨʦʬʘʛʘ ʠ 

ʝʦʟʠʥʦʬʠʣʘ ʫ ʪʢʠʚʦ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (145-148). ʅʝʫʪʨʦʬʠʣʠ ʠʛʨʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ ʫ 

ʬʘʛʦʮʠʪʦʟʠ ʠʥʪʝʩʪʠʥʘʣʥʠʭ ʙʘʢʪʝʨʠʿʘ ʢʦʿʝ ʩʫ ʧʨʦʰʣʝ ʢʨʦʟ ʦʰʪʝ˂ʝʥ ʝʧʠʪʝʣ 

ʜʝʙʝʣʦʛ ʮʨʝʚʘ (148). ɸʢʪʠʚʠʨʘʥʠ ʥʝʫʪʨʦʬʠʣʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʝʣʠʢʠ ʠʟʚʦʨ 

ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ (TNF-Ŭ, IL-1ɓ ʠ IL-6) ʠ ʢʠʩʝʦʥʠʯʢʠʭ ʨʘʜʠʢʘʣʘ, ʢʦʿʠ 

ʜʦʧʨʠʥʦʩʝ ʠʥʬʣʘʤʘʮʠʿʠ ʠ ʩʣʝʜʩʪʚʝʥʦʤ ʦ ʪhʝ˂ʝˁʫ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (149). 

ʉʪʫʜʠʿʝ in vitro ʠ in vivo ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ NK ˂ʝʣʠʿʝ ʠʤʘʿʫ ʧʨʦʪʝʢʪʠʚʥʫ 

ʫʣʦʛʫ ʫ ʢʦʣʠʪʠʩʫ ʠʟʘʟʚʘʥʦʤ DSS-ʦʤ (150). NK ʝ˂ʣʠʿʝ ʩʤʘˁʫʿʫ 

ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʫ ʫʣʦʛʫ ʥʝʫʪʨʦʬʠʣʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʧʨʦʠʟʚʦʜˁʫ ʢʠʩʝʦʥʠʯʢʠʭ 

ʨʘʜʠʢʘʣʘ ʠ ʧʨʦʜʫʢʮʠʿʫ ʮʠʪʦʢʠʥʘ, ʜʠʨʝʢʪʥʠʤ ʢʦʥʪʘʢʪʦʤ ˂ʝʣʠʿʘ-˂ʝʣʠʿʘ ʧʨʝʢʦ 

ʠʥʭʠʙʠʪʦʨʥʦʛ ʨʝʮʝʧʪʦʨʘ NKG2A (150).  

ʅʘ ʤʝʩʪʫ ʠʥʬʣʘʤʘʮʠʿʝ ʫʟʨʦʢʦʚʘʥʝ DSS-ʦʤ ʧʦʚʝ˂ʘʥ ʿʝ ʙʨʦʿ ʤʘʩʪʦʮʠʪʘ, ʢʘʦ 

ʠ ʢʦʣʠʯʠʥʘ ʧʨʦʪʝʘʟʘ (151). ʄʘʩʪʦʮʠʪʠ ʧʨʦʜʫʢʫʿʫ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʤʝʜʠʿʘʪʦʨʝ ʠ 

ʮʠʪʦʢʠʥʝ, ʢʘʦ ʰʪʦ ʩʫ TNF-Ŭ, ʭʠʩʪʘʤʠʥ ʠ ʪʨʠʧʪʘʟʝ, ʢʦʿʠ ʧʦʚʝ˂ʘʚʘʿʫ ʠʥʬʣʫʢʩ 

ʥʝʫʪʨʦʬʠʣʘ ʠ ʜʨʫʛʠʭ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ˂ʝʣʠʿʘ ʫ ʪʢʠʚʦ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (152).  

ʄʠʛʨʘʮʠʿʘ ʝʦʟʠʥʦʬʠʣʘ ʠ ˁʠʭʦʚʠ ʟʘʧʘˀʝʥʩʢʠ ʤʝʜʠʿʘʪʦʨʠ, ʢʘʦ ʰʪʦ ʩʫ 

ʝʦʟʠʥʦʬʠʣʥʝ ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʝʦʟʠʥʦʬʠʣʥʠ ʢʘʪʿʦʥʩʢʠ ʧʨʦʪʝʠʥʠ, ʠʛʨʘʿʫ ʚʘʞʥʫ 

ʫʣʦʛʫ ʫ ʧʘʪʦʛʝʥʝʟʠ ʢʦʣʠʪʠʩʘ (153, 154). 

ʀʩʪʦʚʨʝʤʝʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ DSS-ʘ ʠ ʘʢʪʠʚʘʪʦʨʘ NKT ˂ʝʣʠʿʘ Ŭ-

ʛʘʣʘʢʪʦʮʝʨʘʤʠʜʘ (Ŭ-GalCer) ʫʙʣʘʞʘʚʘ ʢʣʠʥʠʯʢʠ ʪʦʢ ʠ ʩʤʘˁʫʿʝ ʦʰʪʝ˂ʝˁʝ ʪʢʠʚʘ 

ʜʝʙʝʣʦʛ ʮʨʝʚʘ (155). ɸʢʪʠʚʠʨʘʥʝ NKT ˂ʝʣʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʪʝʥʪʥʠ ʠʟʚʦʨ ʘʥʪʠ-

ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ (IL-10 ʠ TGF-ɓ). ʇʦʢʘʟʘʥʦ ʿʝ ʠ ʜʘ ʘʜʦʧʪʠʚʥʠ 

ʪʨʘʥʩʬʝʨ ʘʢʪʠʚʠʨʘʥʠʭ Ŭ-GalCer-ʦʤ NKT ˂ʝʣʠʿʘ ʩʤʘˁʫʿʝ ʪʝʞʠʥʫ ʢʦʣʠʪʠʩʘ (155, 

156). 
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ʉʣʠʢʘ 4. ʇʘʪʦʛʝʥʝʟʘ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ ʧʨʠʤʝʥʦʤ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʘ. ɼʝʢʩʪʨʘʥ 

ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪ ʮʝʧʘ ʢʦʤʧʦʥʝʥʪʝ ʯʚʨʩʪʝ ʚʝʟʝ ʠʟʤʝʹʫ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʦʤʦʛʫ˂ʘʚʘ 

ʧʨʦʣʘʟʘʢ ʙʘʢʪʝʨʠʿʘ ʠʟ ʣʫʤʝʥʘ ʮʨʝʚʘ ʫ ʪʢʠʚʦ ʜʝʙʝʣʦʛ ʮʨʝʚʘ. ʈʘʟʣʠʯʠʪʝ ˂ʝʣʠʿʝ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ 

ʨʝʘʛʫʿʫ ʥʘ ʧʨʠʩʫʩʪʚʦ ʙʘʢʪʝʨʠʿʘ ʠ ʧʨʦʜʫʢʫʿʫ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʝ ʮʠʪʦʢʠʥʝ ʠ ʤʝʜʠʿʘʪʦʨʝ, ʢʦʿʠ 

ʦʰʪʝ˂ʫʿʫ ʣʘʤʠʥʫ ʧʨʦʧʨʠʿʫ. ʄʘʢʨʦʬʘʛʠ ʤʦʛʫ ʜʘ ʬʘʛʦʮʠʪʠʿʫ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪ ʠ 

ʘʢʪʠʚʠʨʘʿʫ ʠʥʬʣʘʤʘʟʦʤ ʠ ʧʨʦʜʫʢʮʠʿʫ IL-1ɓ. NK ʠ NKT ˂ʝʣʠʿʝ ʠʤʘʿʫ ʧʨʦʪʝʢʪʠʚʥʫ ʫʣʦʛʫ ʫ 

ʧʘʪʦʛʝʥʝʟʠ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ.  
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1.2.4.2. ʋʣʦʛʘ ʮʠʪʦʢʠʥʘ ʫ ʧʘʪʦʛʝʥʝʟʠ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-ʦʤ 

ʇʨʠʤʝˁʝʥʝ ʜʦʟʝ DSS-ʘ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʠʨʘʿʫ ʩʘ ʝʢʩʧʨʝʩʠʿʦʤ IL-1ɓ, IL-12 

ʠ TNF-Ŭ ʠ ʩʪʝʧʝʥʦʤ ʠʥʬʣʘʤʘʮʠʿʝ (157). ʇʦʚʝ˂ʘʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ IL-1ɓ, IL-6, IL-18 ʠ TNF-Ŭ ʿʝ ʟʘʧʘʞʝʥʘ ʠ ʫ 

ʘʢʪʠʚʥʦʿ ʬʦʨʤʠ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʙʦʣʝʩʪʠ ʮʨʝʚʘ ˀʫʜʠ, ʰʪʦ ʢʦʨʝʣʠʨʘ ʩʘ ʪʝʞʠʥʦʤ 

ʠʥʬʣʘʤʘʮʠʿʝ (158-160). ʋ ʢʦʣʠʪʠʩʫ ʠʟʘʟʚʘʥʦʤ DSS-ʦʤ ʧʦʚʝ˂ʘʥʘ ʿʝ ʠ ʝʢʩʧʨʝʩʠʿʘ 

IFN-ɔ ʠ IL-4 ʫ ʟʘʧʘˀʝʥʦʤ ʪʢʠʚʫ (161). 

 

1.3. ɻɸʃɽʂʊʀʅ 3 

 ɻʣʘʚʥʠ ʮʠˀ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʫʣʦʛʝ ʠ ʟʥʘʯʘʿʘ Gal-3 ʫ 

ʧʘʪʦʛʝʥʝʟʠ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ. ɿʘʪʦ 

ʫʚʦʜʥʠ ʜʝʦ ʩʘʜʨʞʠ ʠ ʜʝʪʘˀʥʘ ʦʙʿʘʰˁʝˁʘ ʩʪʨʫʢʪʫʨʝ, ʝʢʩʧʨʝʩʠʿʝ, ʙʠʦʣʦʰʢʠʭ 

ʝʬʝʢʘʪʘ Gal-3 ʠ ʦʧʠʩ ˁʝʛʦʚʦʛʝ ʫʣʦʛʝ ʫ ʨʝʛʫʣʘʮʠʿʠ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ. 

1.3.1. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʩʪʨʫʢʪʫʨʘ ʛʘʣʝʢʪʠʥʩʢʠʭ ʤʦʣʝʢʫʣʘ 

 ɻʘʣʝʢʪʠʥʠ ʩʫ ʧʨʚʠ ʧʫʪ ʠʟʦʣʦʚʘʥʠ 1976. ʛʦʜʠʥʝ ʠʟ ʤʠʰʠ˂ʘ ʢʦʢʦʰʢʝ ʠ 

ʪʢʠʚʘ ʩʨʮʘ ʠ ʧʣʫ˂ʘ ʪʝʣʝʪʘ (162). ɿʘ ʥʝʢʦʣʠʢʦ ʧʨʦʪʝʠʥʩʢʠʭ ʬʘʤʠʣʠʿʘ ʢʦʿʝ ʩʝ 

ʚʝʟʫʿʫ ʟʘ: ʛʣʫʢʘʥʝ (ʣʝʢʪʠʥʝ), ʫʢˀʫʯʫʿʫ˂ʠ ʉ ʪʠʧ ʣʝʢʪʠʥʘ (ʩʝʣʝʢʪʠʥʠ, DC-SIGN, 

ʜʝʢʪʠʥʠ ʠ ʧʨʦʪʝʠʥʠ ʢʦʿʠ ʚʝʟʫʿʫ ʩʝʨʫʤʩʢʫ ʤʘʥʦʟʫ) (163-167), ɮ ʪʠʧ ʣʝʢʪʠʥʘ 

(ʛʘʣʝʢʪʠʥʠ) (168-172) ʠ ʩʠʛʣʝʢʝ (173), ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʫʯʝʩʪʚʫʿʫ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʠʤʫʥʩʢʠʤ ʬʫʥʢʮʠʿʘʤʘ. ʆʚʦ ʩʝ ʫʛʣʘʚʥʦʤ ʦʜʥʦʩʠ ʥʘ ʧʨʚʫ ʣʠʥʠʿʫ ʦʜʙʨʘʥʝ ʧʨʦʪʠʚ 

ʧʘʪʦʛʝʥʘ, ʤʠʛʨʘʮʠʿʫ ʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ˂ʝʣʠʿʘ, ʢʘʦ ʠ ʠʤʫʥʩʢʫ ʨʝʛʫʣʘʮʠʿʫ. 

ʇʨʠʩʫʩʪʚʦ ʦʚʠʭ ʧʨʦʪʝʠʥʘ ʦʜ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʠʭ ʦʙʣʠʢʘ ʞʠʚʦʪʘ ʧʘ ʜʦ ˀʫʜʠ, ʢʘʦ ʠ 

ˁʠʭʦʚʘ ʝʢʩʧʘʥʟʠʿʘ ʪʦʢʦʤ ʝʚʦʣʫʮʠʿʝ, ʩʫʛʝʨʠʰʝ ʥʘ ʙʠʪʥʝ ʬʠʟʠʦʣʦʰʢʝ ʫʣʦʛʝ ʦʚʝ 

ʤʦʣʝʢʫʣʩʢʝ ʬʘʤʠʣʠʿʝ ʫ ʦʩʥʦʚʥʠʤ ˂ʝʣʠʿʩʢʠʤ ʬʫʥʢʮʠʿʘʤʘ (174). 

 ɻʘʣʝʢʪʠʥʩʢʫ ʬʘʤʠʣʠʿʫ ʯʠʥʠ 15 ʯʣʘʥʦʚʘ (ʦʟʥʘʯʝʥʠʭ ʙʨʦʿʝʚʠʤʘ ʦʜ 1 ʜʦ 15), 

ʢʦʝʿ ʢʘʨʘʢʪʝʨʠʰʫ ʜʚʝ ʢˀʫʯʥʝ ʟʘʿʝʜʥʠʯʢʝ ʦʩʦʙʠʥʝ: ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʚʝʟʫʿʫ ʟʘ 

ʘʤʠʥʦʣʘʢʪʦʟʥʝ ʿʝʜʠʥʠʮʝ ʛʣʠʢʘʥʘ ʠ ʢʦʥʟʝʨʚʠʨʘʥʘ ʩʪʨʫʢʪʫʨʘ ʜʦʤʝʥʘ ʢʦʿʠʤ 

ʧʨʝʧʦʟʥʘʿʫ ʫʛˀʝʥʝ ʭʠʜʨʘʪʝ (ʝʥʛʣ. carbohydrate recognition domains, CRDs). ʋ 

ʩʘʩʪʘʚ ʦʚʠʭ ʜʦʤʝʥʘ ʫʣʘʟʠ ʦʢʦ 130 ʘʤʠʥʦʢʠʩʝʣʠʥʩʢʠʭ ʦʩʪʘʪʘʢʘ (175, 176), ʘ 

ʢʨʠʩʪʘʣʦʛʨʘʬʠʿʘ ʦʚʠʭ ʜʦʤʝʥʘ ʿʝ ʧʦʢʘʟʘʣʘ ʚʠʩʦʢʦ ʢʦʥʟʝʨʚʠʨʘʥʝ ʩʝʥʜʚʠʯ ʥʘʚʦʿʝ, 
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ʢʦʝʿ ʦʙʨʘʟʫʿʫ ʜʚʝ ʘʥʪʠʧʘʨʘʣʝʣʥʦ ʧʦʩʪʘʚˀʝʥʝ ɓ ʥʘʙʨʘʥʝ ʧʣʦʯʝ- ʝʿʜʥʘ ʧʣʦʯʘ 

ʥʘʙʨʘʥʘ ʿʝ 5 ʧʫʪʘ, ʘ ʜʨʫʛʘ 6 ʧʫʪʘ. ʐʝʩʪʦʩʪʨʫʢʦ ʥʘʙʨʘʥʘ ɓ ʧʣʦʯʘ ʿʝ ʤʝʩʪʦ ʟʘ 

ʚʝʟʠʚʘˁʝ ʰʝ˂ʝʨʘ (177-181). 

 ʏʣʘʥʦʚʠ ʬʘʤʠʣʠʿʝ ʛʘʣʝʢʪʠʥʘ ʩʫ ʧʦʜʝˀʝʥʠ ʫ ʪʨʠ ʛʨʫʧʝ: 

¶ ʇʨʦʪʦʪʠʧ (ʝʥʛʣ. Prototype) 

¶ ʊʘʥʜʝʤʩʢʦ ʧʦʥʦʚˀʝʥʠ ʪʠʧ (ʝʥʛʣ. Tandem repeat type) 

¶ ʍʠʤʝʨʘ ʪʠʧ (ʝʥʛʣ. Chimera type) (182-184) (ʉʣʠʢʘ 5). 

            ɻʨʫʧʠ ʧʨʦʪʦʪʠʧ ʛʘʣʝʢʪʠʥʘ ( Gal- 1, -2, -5, -7, -10, -11, -13, -14, -15) 

ʧʨʠʧʘʜʘʿʫ ʥʝʢʦʚʘʣʝʪʥʦ ʧʦʚʝʟʘʥʠ ʭʦʤʦʜʠʤʝʨʠ ʢʦʿʠ ʩʘʜʨʞʝ ʜʚʘ ʜʦʤʝʥʘ ʟʘ 

ʧʨʝʧʦʟʥʘʚʘˁʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ. ɻʘʣʝʢʪʠʥʠ ʠʟ ʛʨʫʧʝ ʪʘʥʜʝʤʩʢʦ ʧʦʥʦʚˀʝʥʠʭ 

(Gal- 4, -6, -8, -9, -12) ʧʦʩʝʜʫʿʫ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʜʦʤʝʥʘ ʟʘ ʧʨʝʧʦʟʥʘʚʘˁʝ ʫʛˀʝʥʠʭ 

ʭʠʜʨʘʪʘ ʩʧʦʿʝʥʠʭ ʢʨʘʪʢʠʤ ʧʝʧʪʠʜʦʤ, ʜʦʢ ʪʨʝ˂ʦʿ ʛʨʫʧʠ ʭʠʤʝʨʘ ʧʨʠʧʘʜʘ ʩʘʤʦ 

ʛʘʣʝʢʪʠʥ 3. ʆʚʘʿ ʤʦʣʝʢʫʣ ʧʦʩʝʜʫʿʝ ʩʘʤʦ ʿʝʜʘʥ ʥʝʣʝʢʪʠʥʩʢʠ ʜʦʤʝʥ ʟʘ 

ʧʨʝʧʦʟʥʘʚʘˁʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ (ʢʦʿʠ ʿʝ ʙʦʛʘʪ ʧʨʦʣʠʥʦʤ, ʛʣʠʮʠʥʦʤ ʠ ʪʠʨʦʟʠʥʦʤ) 

ʣʦʮʠʨʘʥ ʥʘ N ʪʝʨʤʠʥʫʩʫ (174, 185). 

 

ʉʣʠʢʘ 5. ʉʪʨʫʢʪʫʨʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʛʘʣʝʢʪʠʥʘ. ʅʘ ʦʩʥʦʚʫ ʩʪʨʫʢʪʫʨʝ, ʢʘʦ ʠ ʙʨʦʿʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʿʝ CRD ʨʝʛʠʦʥʘ, ʩʚʠ ʛʘʣʝʢʪʠʥʠ ʩʫ ʢʣʘʩʠʬʠʢʦʚʘʥʠ ʫ ʪʨʠ ʧʦʜʛʨʫʧʝ: 1) proto- ʪʠʧ 

ʛʘʣʝʢʪʠʥʘ: ʩʘʜʨʞʝ ʧʦ ʿʝʜʘʥ CRD ʨʝʛʠʦʥ ʢʦʿʠ ʤʦʞʝ ʜʘ ʜʠʤʝʨʠʟʫʿʝ, 2) tandem-repeat- ʪʠʧ 

ʛʘʣʝʢʪʠʥʘ: ʩʘʜʨʞʝ ʧʦ ʜʚʘ ʠʜʝʥʪʠʯʥʘ ʤʝʹʫʩʦʙʥʦ ʫʜʘˀʝʥʘ CRD ʨʝʛʠʦʥʘ, 3) chimeric- ʪʠʧ 

ʛʘʣʝʢʪʠʥʘ: ʪʫ ʩʧʘʜʘ ʩʘʤʦ Gal-3 ʢʦʛʘ ʢʘʨʘʢʪʝʨʠʰʝ ʧʨʠʩʫʩʪʚʦ ʥʝ-ʣʝʢʪʠʥʩʢʦʛ ʩʝʛʤʝʥʪʘ ʩʧʦʿʝʥʦʛ ʩʘ 

ʿʝʜʥʠʤ CRD ʨʝʛʠʦʥʦʤ. 
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1.3.2. ɽʢʩʧʨʝʩʠʿʘ ʠ ʬʫʥʢʮʠʿʘ ʛʘʣʝʢʪʠʥʘ 

 ʅʝʢʠ ʛʘʣʝʢʪʠʥʠ ʝʢʩʧʨʠʤʠʨʘʥʠ ʩʫ ʫ ʩʚʠʤ ʪʠʧʦʚʠʤʘ ˂ʝʣʠʿʘ ʠ ʪʢʠʚʘ ʜʦʢ ʩʫ 

ʜʨʫʛʠ ʧʨʠʩʫʪʥʠ ʩʘʤʦ ʫ ʧʦʿʝʜʠʥʠʤ ʦʨʛʘʥʠʤʘ ʠʣʠ ˂ʝʣʠʿʘʤʘ, ʧʨʠ ʯʝʤʫ ʩʚʘʢʠ ʯʣʘʥ 

ʬʘʤʠʣʠʿʝ ʛʘʣʝʢʪʠʥʘ ʠʤʘ ʿʝʜʠʥʩʪʚʝʥʠ ʦʙʨʘʟʘʮ ʜʠʩʪʨʠʙʫʮʠʿʝ. ʊʘʢʦ ʩʫ ʥʘ ʧʨʠʤʝʨ  

ʛʘʣʝʢʪʠʥ 1 ʠ ʛʘʣʝʢʪʠʥ 3 ʝʢʩʧʨʠʤʠʨʘʥʠ ʫʙʠʢʚʠʪʘʨʥʦ, ʜʦʢ ʩʫ ʜʨʫʛʠ ʯʣʘʥʦʚʠ 

ʛʘʣʝʢʪʠʥʩʢʝ ʬʘʤʠʣʠʿʝ ʫʛʣʘʚʥʦʤ ʪʢʠʚʥʦ ʦʛʨʘʥʠʯʝʥʠ- ʛʘʣʝʢʪʠʥ 2 ʩʘʤʦ ʥʘ 

ʜʠʛʝʩʪʠʚʥʠ ʝʧʠʪʝʣ (186), ʘ ʛʘʣʝʢʪʠʥ 7 ʥʘ ʝʧʠʜʝʨʤʠʩ (187).  

ɻʘʣʝʢʪʠʥʠ ʩʫ ʧʨʠʩʫʪʥʠ ʠ ʫ ʚʝ˂ʠʥʠ ˂ʝʣʠʿʘ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ (ʤʘʢʨʦʬʘʛʠ, 

ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ, ʤʘʩʪʦʮʠʪʠ, NK ˂ʝʣʠʿʝ, ɔŭʊ ʣʠʤʬʦʮʠʪʠ ʠ ɺ-1 ʣʠʤʬʦʮʠʪʠ), 

ʢʘʦ ʠ ʫ ˂ʝʣʠʿʘʤʘ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ ʩʪʝʯʝʥʦʿ ʠʤʫʥʦʩʪʠ (ʘʢʪʠʚʠʨʘʥʠ ɺ ʠ ʊ 

ʣʠʤʬʦʮʠʪʠ) (183, 188). 

ɻʘʣʝʢʪʠʥʠ ʩʫ ʧʨʠʩʫʪʥʠ ʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ˂ʝʣʠʿʩʢʠʤ ʦʜʝˀʮʠʤʘ: ʿʝʜʨʦ, 

ʮʠʪʦʧʣʘʟʤʘ, ˂ʝʣʠʿʩʢʘ ʤʝʤʙʨʘʥʘ (ʚʝʟʘʥʠ ʟʘ ʛʣʠʢʦʢʦˁʫʛʘʪʝ). ʉʦʣʫʙʠʣʥʠ ʦʙʣʠʮʠ 

ʛʘʣʝʢʪʠʥʘ ʧʨʠʩʫʪʥʠ ʩʫ ʠ ʫ ʪʢʠʚʥʠʤ ʪʝʯʥʦʩʪʠʤʘ (182).  

 ʉʚʠ ʛʘʣʝʢʪʠʥʠ ʠʤʘʿʫ ʘʬʠʥʠʪʝʪ ʧʨʝʤʘ ʛʘʣʘʢʪʦʟʠ, ʜʦʢ ʩʫ ʥʝʢʠ ʩʧʝʮʠʬʠʯʥʠ 

ʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʦʣʠʛʦʩʘʭʘʨʠʜʝ ʧʦʚʝʟʘʥʝ ʩʘ ʛʘʣʘʢʪʦʟʦʤ (189, 190). ɺʝʟʫʿʫ˂ʝ ʤʝʩʪʦ 

ʛʘʣʝʢʪʠʥʩʢʠʭ ʤʦʣʝʢʫʣʘ ʩʝ ʧʨʠʣʘʛʦʹʘʚʘ ʩʪʨʫʢʪʫʨʠ ʦʣʠʛʦʩʘʭʘʨʠʜʘ ʟʘ ʢʦʿʝ ʩʝ 

ʚʝʟʫʿʫ (182, 189, 191). ɻʘʣʝʢʪʠʥʠ ʩʫ ʩʧʦʩʦʙʥʠ ʜʘ ʧʨʝʧʦʟʥʘʿʫ ʨʘʟʣʠʯʠʪʝ 

ʢʦʤʧʣʝʢʩʥʝ ʩʪʨʫʢʪʫʨʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ, ʥʘʩʪʘʣʝ ʧʨʦʮʝʩʦʤ ʝʣʦʥʛʘʮʠʿʝ. ʄʘʜʘ 

ʛʘʣʝʢʪʠʥʠ ʫʛʣʘʚʥʦʤ ʧʦʚʝʟʫʿʫ ʜʚʘ ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʧʦʥʝʢʘʜ ʛʨʫʧʠʰʫ ʠ ʚʝʣʠʢʠ 

ʙʨʦʿ ʤʦʣʝʢʫʣʘ ʬʦʨʤʠʨʘʿʫ˂ʠ ʤʫʣʪʠʚʘʣʝʥʪʥʝ ʛʣʠʢʦʢʦˁʫʛʘʪʝ ʫ ʬʦʨʤʠ ʨʝʰʝʪʢʝ 

(ʉʣʠʢʘ 6) (182). ʊʘʢʦ ʛʘʣʝʢʪʠʥʠ ʨʝʘʛʫʿʫ ʩʘ ʙʨʦʿʥʠʤ ʛʣʠʢʦʢʦʥʿʫʛʘʪʠʤʘ ʥʘ 

ʧʦʚʨʰʠʥʠ ˂ʝʣʠʿʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʩʢʝ ʧʨʦʪʝʠʥʝ, ʫʥʘʢʨʩʥʦ ʠʭ 

ʧʦʚʝʟʫʿʫ ʠ ʪʘʢʦ ʤʦʛʫ ʟʘʧʦʯʝʪʠ ʢʘʩʢʘʜʫ ʩʠʛʥʘʣʥʠʭ ʜʦʛʘʹʘʿʘ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʧʨʦʮʝʩʠʤʘ (˂ʝʣʠʿʩʢʘ ʧʨʦʣʠʬʝʨʘʮʠʿʘ ʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʠ ʧʨʦʜʫʢʮʠʿʘ ʮʠʪʦʢʠʥʘ). 

ʄʦʣʝʢʫʣʠ ʛʘʣʝʢʪʠʥʘ, ʠʥʠʮʠʿʘʣʥʦ ʧʦʚʝʟʘʥʠ ʤʝʹʫʩʦʙʥʦ ʧʨʝʢʦ ʛʣʠʢʘʥʘ ʫ ʭʦʤʦ- ʠ 

ʭʝʪʝʨʦ- ʜʠʤʝʨʝ, ʠʛʨʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ˂ʝʣʠʿʩʢʦ ʿʜʠʬʝʨʝʥʮʠʿʘʮʠʿʠ ʠ ʦʨʛʘʥʠʟʘʮʠʿʠ 

ʪʢʠʚʘ. ʆʚʠ ʤʦʣʝʢʫʣʠ ʩʫ ʚʘʞʥʠ ʠ ʫ ʨʝʛʫʣʘʮʠʿʠ ʠʤʫʥʩʢʝ ʭʦʤʝʦʩʪʘʟʝ (176, 185). ɿʘ 

ʬʫʥʢʮʠʿʫ ʛʘʣʝʢʪʠʥʘ ʚʘʞʥʠ ʩʫ ʝʥʟʠʤʠ ʛʣʠʢʦʟʠʣʪʨʘʥʩʬʝʨʘʟʝ, ʢʦʿʠ ʩʝ ʘʢʪʠʚʠʨʘʿʫ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʠ ˂ʝʣʠʿʩʢʝ ʘʢʪʠʚʘʮʠʿʝ (192), ʧʘ ʪʘʢʦ 

ʧʦʿʘʯʘʥʘ ʘʢʪʠʚʥʦʩʪ ʦʚʠʭ ʝʥʟʠʤʘ ʧʦʚʝ˂ʘʚʘ ʝʢʩʧʨʝʩʠʿʫ ʛʣʠʢʦʢʦˁʫʛʘʪʘ ʥʘ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

˂ʝʣʠʿʩʢʦʿ ʤʝʤʙʨʘʥʠ ʰʪʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ  ʚʝʟʠʚʘˁʝ ʛʘʣʝʢʪʠʥʘ ʟʘ ʦʚʝ ʤʦʣʝʢʫʣʝ 

(183). ʌʫʥʢʮʠʿʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʛʘʣʝʢʪʠʥʘ ʪʘʢʦʹʝ ʜʠʨʝʢʪʥʦ ʟʘʚʠʩʠ ʦʜ 

ʘʢʪʠʚʥʦʩʪʠ ʛʣʠʢʦʟʠʣʪʨʘʥʩʬʝʨʘʟʝ (193). ʅʘʩʫʧʨʦʪ ʪʦʤʝ ʬʫʥʢʮʠʿʘ 

ʠʥʪʨʘʮʝʣʫʣʘʨʥʠʭ ʛʘʣʝʢʪʠʥʘ ʥʝ ʟʘʚʠʩʠ ʦʜ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʫʛˀʝʥʠʤ ʭʠʜʨʘʪʠʤʘ ʿʝʨ 

ʩʝ ʦʚʘʿ ʤʦʣʝʢʫʣ ʜʠʨʝʢʪʥʦ ʚʝʟʫʿʝ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʪʝʠʥʩʢʝ ʣʠʛʘʥʜʝ ʠ ʨʝʛʫʣʠʰʝ 

ʩʠʛʥʘʣʥʝ ʧʫʪʝʚʝ ʚʘʞʥʝ ʟʘ ʙʨʦʿʥʝ ˂ʝʣʠʿʩʢʝ ʧʨʦʮʝʩʝ (193). ʅʝʜʘʚʥʦ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ 

ʛʘʣʝʢʪʠʥʠ, ʤʦʛʫ ʜʘ ʩʝ ʚʝʞʫ ʟʘ ʛʣʠʢʘʥʝ ʥʘ ʧʦʚʨʰʠʥʠ ʭʝʣʤʠʥʘʪʘ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ 

ʦʤʦʛʫ˂ʝ  ʝʬʝʢʪʦʨʩʢʝ ʬʫʥʢʮʠʿʝ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ (194). ɻʣʠʢʘʥʠ ʢʦʿʠ ʩʘʜʨʞʝ N-

ʘʮʝʪʠʣʣʘʢʪʦʘʤʠʥʩʢʝ ʠ ʧʦʣʠʣʘʢʪʦʘʤʠʥʩʢʝ ʣʘʥʮʝ [(Galɓ1, 4GlcNAc)n] (ʢʘʦ ʰʪʦ ʩʫ 

ʣʘʤʠʥʠʥ, ʬʠʙʨʦʥʝʢʪʠʥ, ʤʝʤʙʨʘʥʩʢʠ ʧʨʦʪʝʠʥʠ ʣʠʟʦʟʦʤʘ ʠ ʤʫʮʠʥʠ) ʠʩʢʘʟʫʿʫ 

ʧʦʚʝ˂ʘʥ ʘʬʠʥʠʪʝʪ ʟʘ ʭʫʤʘʥʝ ʛʘʣʝʢʪʠʥʝ, ʢʘʦ ʠ ʛʘʣʝʢʪʠʥʝ ʧʪʠʮʘ ʠ ʘʤʬʠʙʠʿʝ (179, 

195-200). ɹʠʦʣʦʰʢʘ ʬʫʥʢʮʠʿʘ ʦʜʨʝʹʝʥʠʭ ʛʘʣʝʢʪʠʥʘ ʤʦʞʝ ʚʘʨʠʨʘʪʠ ʦʜ ʤʝʩʪʘ ʜʦ 

ʤʝʩʪʘ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʘʩʧʦʣʦʞʠʚʦʩʪʠ ʧʦʛʦʜʥʠʭ ʣʠʛʘʥʘʜʘ. ɹʠʦʣʦʰʢʝ ʬʫʥʢʮʠʿʝ 

ʛʘʣʝʢʪʠʥʘ ʫ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʿ ʩʨʝʜʠʥʠ, ʫ ʧʨʠʩʫʩʪʚʫ ʢʠʩʝʦʥʠʢʘ, ʟʘʚʠʩʝ ʦʜ 

ʘʬʠʥʠʪʝʪʘ ʚʝʟʠʚʘˁʘ ʟʘ ʣʠʛʘʥʜʝ ʰʪʦ ʧʨʝʚʝʥʠʨʘ ʦʢʩʠʜʘʮʠʿʫ ʩʣʦʙʦʜʥʠʭ 

ʮʠʩʪʝʠʥʩʢʠʭ ʨʝʟʠʜʫʘ, ʢʘʦ ʠ ʦʩʝʪˀʠʚʦʩʪ ʛʘʣʝʢʪʠʥʘ ʥʘ ʧʨʦʪʝʦʣʠʟʫ (177, 201). 

ɽʢʩʧʨʝʩʠʿʘ ʛʘʣʝʢʪʠʥʘ ʩʝ ʤʝˁʘ ʪʦʢʦʤ ʝʤʙʨʠʦʛʝʥʝʟʝ ʠ ˂ʝʣʠʿʩʢʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ, 

ʘ ʤʝˁʘ ʩʝ ʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʠʟʠʦʣʦʰʢʠʤ ʠ ʧʘʪʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ (202). ʇʠʣʝ˂ʠ 

ʛʘʣʝʢʪʠʥʠ ʫʯʝʩʪʚʫʿʫ ʫ ʬʫʟʠʿʠ ʤʠʦʙʣʘʩʪʘ, ʜʦʢ ʛʘʣʝʢʪʠʥ 1 ʠ ʛʘʣʝʢʪʠʥ 3 ʛʣʦʜʘʨʘ 

ʠʤʘʿʫ ʫʣʦʛʫ ʫ ʨʘʟʚʦʿʫ ʥʦʪʦʭʦʨʜʝ ʠ ʨʘʟʚʦʿʫ ʤʠʰʠ˂ʥʦʛ ʪʢʠʚʘ, ʢʘʦ ʠ ʮʝʥʪʨʘʣʥʦʛ 

ʥʝʨʚʥʦʛ ʩʠʩʪʝʤʘ (203-206). ʋ ʥʝʜʘʚʥʠʤ ʩʪʫʜʠʿʘʤʘ (207-209) ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ 

ʛʘʣʝʢʪʠʥʠ ʫʯʝʩʪʚʫʿʫ ʫ ʨʝʛʫʣʘʮʠʿʠ ʫʨʦʹʝʥʝ ʠ ʩʪʝʯʝʥʝ ʠʤʫʥʦʩʪʠ. 
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ʉʣʠʢʘ 6. ɻʘʣʝʢʪʠʥʠ ʫʥʘʢʨʩʥʦ ʧʦʚʝʟʫʿʫ ʧʦʚʨʰʠʥʩʢʝ ʛʣʠʢʦʧʨʦʪʝʠʥʝ ʠ ʪʘʢʦ ʬʦʨʤʠʨʘʿʫ 

ʨʝʰʝʪʢʘʩʪʫ ʬʦʨʤʘʮʠʿʫ ʥʘ ʧʦʚʨʰʠʥʠ ˂ʝʣʠʿʝ. ɻʘʣʝʢʪʠʥʠ ʨʝʘʛʫʿʫ ʩʘ ʙʨʦʿʥʠʤ ʛʣʠʢʦʢʦʫˁʛʘʪʠʤʘ 

ʥʘ ʧʦʚʨʰʠʥʠ ˂ʝʣʠʿʘ, ʫʥʘʢʨʩʥʦ ʠʭ ʧʦʚʝʟʫʿʫ ʠ ʟʘʧʦʯʠˁʫ ʢʘʩʢʘʜʫ ʩʠʛʥʘʣʥʠʭ ʜʦʛʘʹʘʿʘ ʫ ʧʨʦʮʝʩʠʤʘ 

˂ʝʣʠʿʩʢʝ ʧʨʦʣʠʬʝʨʘʮʠʿʝ, ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ, ʘʧʦʧʪʦʟʝ, ʧʨʦʜʫʢʮʠʿʝ ʮʠʪʦʢʠʥʘ. (ʢʦʨʠʛʦʚʘʥʦ ʧʨʝʤʘ: 

Gerardo R. Vasta. Nat Rev Microbiol. 2009; 7:6). 

1.3.3. ʉʪʨʫʢʪʫʨʘ ʛʘʣʝʢʪʠʥʘ 3 

 Gal-3 (29-35-kD) ʿʝ ʫʙʠʢʚʠʪʘʨʥʠ ʣʝʢʪʠʥ ʢʦʿʠ ʿʝ ʥʘʿʧʨʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥ ʢʘʦ 

ʧʦʚʨʰʠʥʩʢʠ ʘʥʪʠʛʝʥ ʄʘʩ-2 ʠʩʢʘʟʘʥ ʥʘ ʧʝʨʠʪʦʥʝʘʣʥʠʤ ʤʘʢʨʦʬʘʛʠʤʘ ʤʠʰʝʚʘ 

ʥʘʢʦʥ ʩʪʠʤʫʣʘʮʠʿʝ ʪʠʦʛʣʠʢʦʣʘʪʦʤ (210). Mʦʣʝʢʫʣ Gal-3 ʿʝ ʿʝʜʠʥʩʪʚʝʥʝ 

ʩʪʨʫʢʪʫʨʝ ʢʦʿʘ ʛʘ ʨʘʟʣʠʢʫʿʝ ʦʜ ʦʩʪʘʣʠʭ ʯʣʘʥʦʚʘ ʬʘʤʠʣʠʿʝ ʛʘʣʝʢʪʠʥʘ ʫ ʢʠʯʤʝˁʘʢʘ 

(211). ʆʚʘʿ ʣʝʢʪʠʥ ʿʝ ʫʛʣʘʚʥʦʤ ʠʩʢʘʟʘʥ ʥʘ ʝʧʠʪʝʣʥʠʤ ʠ ʝʥʜʦʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ, 

ʢʘʦ ʠ ʥʘ ˂ʝʣʠʿʘʤʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ, ʩʘ ʨʘʟʣʠʯʠʪʦʤ ʜʠʩʪʨʠʙʫʮʠʿʦʤ: ʧʨʠʩʫʪʘʥ ʿʝ 

ʫ ʿʝʜʨʫ, ʮʠʪʦʧʣʘʟʤʠ, ʤʠʪʦʭʦʥʜʨʠʿʘʤʘ, ʥʘ ʧʦʚʨʰʠʥʠ ˂ʝʣʠʿʘ ʚʝʟʘʥ ʟʘ 

ʛʣʠʢʦʢʦˁʫʛʘʪʝ, ʜʦʢ ʩʝ ʫ ʩʝʢʨʝʪʦʚʘʥʦʤ ʦʙʣʠʢʫ ʤʦʞʝ ʥʘ˂ʠ ʫ ʪʢʠʚʥʠʤ ʪʝʯʥʦʩʪʠʤʘ, 

ʰʪʦ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʥʠʭ ʬʘʢʪʦʨʘ, ʢʘʦ ʰʪʦ ʩʫ ʪʠʧ ˂ʝʣʠʿʝ, ʧʨʦʣʠʬʝʨʘʪʠʚʥʠ ʩʪʘʪʫʩ 

(212) ʠ ʤʘʣʠʛʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ (213). Gal-3 ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʝʢʩʧʨʠʤʠʨʘʿʫ 
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ʤʦʥʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ, ʤʘʩʪʦʮʠʪʠ, ʝʦʟʠʥʦʬʠʣʠ ʠ ʤʠʿʝʣʦʠʜʥʝ 

˂ʝʣʠʿʝ, ʜʦʢ ʛʘ ɺ ʠ ʊ ʣʠʤʬʦʮʠʪʠ ʝʢʩʧʨʠʤʠʨʘʿʫ ʪʝʢ ʥʘʢʦʥ ʘʢʪʠʚʘʮʠʿʝ (214). Gal-3 

ʩʝ ʩʠʥʪʝʪʠʰʝ ʥʘ ʩʣʦʙʦʜʥʠʤ ʨʠʙʦʟʦʤʠʤʘ ʫ ʮʠʪʦʧʣʘʟʤʠ, ʙʝʟ ʪʨʘʥʩʣʦʮʠʨʘˁʘ ʫ 

ʝʥʜʦʧʣʘʟʤʘʪʩʢʠ ʨʝʪʠʢʫʣʫʤ (215). ʀʘʢʦ ʩʝ ʥʝ ʧʦʤʝʨʘ ʫ ʝʥʜʦʧʣʘʟʤʘʪʩʢʠ 

ʨʝʪʠʢʫʣʫʤ/ɻʦʣ˅ʠʿʝʚ ʘʧʘʨʘʪ, ʧʦʩʪʦʿʝ ʤʥʦʛʦʙʨʦʿʥʠ ʜʦʢʘʟʠ ʜʘ ʛʘʣʝʢʪʠʥ 3 ʠʤʘ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʫ ʣʦʢʘʣʠʟʘʮʠʿʫ. ʆʚʘʿ ʤʦʣʝʢʫʣ ʩʝ ʦʯʠʛʣʝʜʥʦ ʩʝʢʨʝʪʫʿʝ ʥʝʧʦʟʥʘʪʠʤ 

ʤʝʭʘʥʠʟʤʦʤ, ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ ʝʢʪʦʮʠʪʦʟʦʤ, ʥʝʟʘʚʠʩʥʦʤ ʦʜ ʝʥʜʦʧʣʘʟʤʘʪʩʢʦʛ 

ʨʝʪʠʢʫʣʫʤʘ ʠ ɻʦʣ˅ʠ ʘʧʘʨʘʪʘ (196, 215-217). ɱʝʜʘʥ ʦʜ ʤʦʛʫ˂ʠʭ ʥʘʯʠʥʘ ʩʝʢʨʝʮʠʿʝ 

ʛʘʣʝʢʪʠʥʘ 3 ʿʝ ˁʝʛʦʚʦ ʚʝʟʠʚʘˁʝ ʟʘ ʣʠʧʠʜʝ ʤʝʤʙʨʘʥʝ ʠ ʧʝʥʝʪʨʘʮʠʿʘ ʢʨʦʟ 

ʬʦʩʬʦʣʠʧʠʜʥʠ ʜʚʦʩʣʦʿ (218), ʜʦʢ ʜʨʫʛʝ ʩʪʫʜʠʿʝ (219) ʧʦʢʘʟʫʿʫ ʜʘ ʛʘʣʝʢʪʠʥ 3 

ʥʘʿʧʨʝ ʫʣʘʟʠ ʫ ʚʝʟʠʢʫʣʝ ʙʦʛʘʪʝ ʛʣʠʢʦʧʨʦʪʝʠʥʠʤʘ (ʟʘ ʢʦʿʝ ʩʝ ʚʝʟʫʿʝ) ʢʦʿʝ ʩʝ 

ʬʫʟʠʦʥʠʰʫ ʩʘ ˂ʝʣʠʿʩʢʦʤ ʤʝʙʨʘʥʦʤ ʰʪʦ ʦʤʦʛʫ˂ʫʿʝ ʜʦʩʧʝʚʘˁʝ Gal-3 ʫ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠ ʧʨʦʩʪʦʨ. ɻʝʥ ʟʘ ʛʘʣʝʢʪʠʥ 3 ʯʠʥʝ ʰʝʩʪ ʝʛʟʦʥʘ ʠ ʧʝʪ ʠʥʪʨʦʥʘ 

ʣʦʮʠʨʘʥʠʭ ʥʘ ʢʨʘʪʢʦʤ ʢʨʘʢʫ ʭʫʤʘʥʦʛ 14. ʭʨʦʤʦʟʦʤʘ (220, 221). 

 ʄʦʥʦʤʝʨʥʠ ʦʙʣʠʢ Gal-3 ʿʝ ʧʦʣʠʧʝʧʪʠʜʥʠ ʣʘʥʘʮ ʩʘ ʜʚʘ ʿʘʩʥʦ ʦʜʚʦʿʝʥʘ 

ʨʘʟʣʠʯʠʪʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʜʦʤʝʥʘ (ʉʣʠʢʘ 7) (221-224).  

ʆʚʘʿ ʧʨʦʪʝʠʥ ʿʝ ʿʝʜʠʥʩʪʚʝʥ ʫ ʬʘʤʠʣʠʿʠ ʛʘʣʝʢʪʠʥʘ, ʿʝʨ ʠʤʘ ʿʝʜʘʥ ʜʦʜʘʪʥʦ 

ʜʫʛʘʯʘʢ ʠ ʬʣʝʢʩʠʙʠʣʥʠ N-ʪʝʨʤʠʥʘʣʥʠ ʜʦʤʝʥ. ʆʚʘʿ ʥʠʟ ʢʦʛʘ ʯʠʥʠ 100-150 

ʘʤʠʥʦʢʠʩʝʣʠʥʘ ʙʦʛʘʪ ʿʝ ʧʨʦʣʠʥʦʤ, ʛʣʠʮʠʥʦʤ, ʪʠʨʦʟʠʥʦʤ ʠ ʛʣʫʪʘʤʠʥʦʤ (ʥʘʣʠʢ 

ʢʦʣʘʛʝʥʫ-Ŭ) ʠ ʟʘʚʨʰʘʚʘ ʩʝ ʢʨʘʪʢʦʤ ʭʠʜʨʦʬʦʙʥʦʤ ʩʝʢʚʝʥʮʦʤ (215, 220, 221, 224). 

ʅʘ ʩʘʤʦʤ N-ʪʝʨʤʠʥʫʩʫ (ʧʨʚʠʭ 12 ʘʤʠʥʦʢʠʩʝʣʠʥʘ) ʣʦʮʠʨʘʥʦ ʿʝ ʤʝʩʪʦ ʟʘ 

ʬʦʩʬʦʨʠʣʘʮʠʿʫ ʩʝʨʠʥʘ (225, 226). ʋ ʦʚʦʤ ʜʦʤʝʥʫ ʧʦʩʪʦʿʝ ʠ ʜʨʫʛʘ ʚʝʟʫʿʫ˂ʘ ʤʝʩʪʘ, 

ʥʘ ʧʨʠʤʝʨ ʤʝʩʪʦ ʢʦʿʝ ʧʦʜʩʪʠʯʝ ʩʝʢʨʝʮʠʿʫ ʣʝʢʪʠʥʫ, ʥʝʢʣʘʩʠʯʥʠʤ ʤʝʭʘʥʠʟʤʦʤ 

(227-230). ʆʚʘʿ ʜʦʤʝʥ, ʪʘʢʦʹʝ, ʦʙʝʟʙʝʹʫʿʝ ʩʪʘʙʠʣʥʦʩʪ ʠ ʙʠʦʣʦʰʢʫ ʘʢʪʠʚʥʦʩʪ 

ʤʦʣʝʢʫʣʘ (179). ʊʠʨʦʟʠʥ ʥʘ ʧʦʟʠʮʠʿʠ 102 ʠ ʩʫʩʝʜʥʝ ʘʤʠʥʦʢʠʩʝʣʠʥʝ, ʫʯʝʩʪʚʫʿʝ ʩʘ 

CRD ʜʦʤʝʥʦʤ ʫ ʚʝʟʠʚʘˁʫ ʦʣʠʛʦʩʘʭʘʨʠʜʘ (231). N ʪʝʨʤʠʥʘʣʥʠ ʜʦʤʝʥ ʫʥʘʢʨʩʥʦ 

ʧʦʚʝʟʫʿʝ ʛʣʠʢʘʥʝ ʥʘ ʧʦʚʨʰʠʥʠ ˂ʝʣʠʿʝ ʠ ʬʦʨʤʠʨʘ ʧʝʥʪʘʤʝʨʝ ʰʪʦ ʘʢʪʠʚʠʨʘ 

ʠʥʪʨʘʮʝʣʫʣʘʨʥʝ ʩʠʛʥʘʣʝ ʠ ʝʢʩʧʨʝʩʠʿʫ ʨʘʟʣʠʯʠʪʠʭ ʛʝʥʘ (182, 227, 232). ɼʝʦ 

ʜʦʤʝʥʘ ʩʣʠʯʘʥ ʢʦʣʘʛʝʥʫ-Ŭ ʩʘʜʨʞʠ ʤʝʩʪʦ ʟʘ ʚʝʟʠʚʘˁʝ ʧʨʦʪʝʘʟʘ ʢʘʦ ʰʪʦ ʩʫ 

ʢʦʣʘʛʝʥʘʟʝ ʠ MMP-2 ʠ MMP-9 (ʝʥʛʣ. matrix metalloproteinase,  MMP) ʢʦʿʝ 

ʨʘʟʛʨʘʹʫʿʫ Gal-3 (233). ʂʠʜʘˁʝ ʚʝʟʝ ʠʟʤʝʹʫ ʘʣʘʥʠʥʘ (ʥʘ ʧʦʟʠʮʠʿʠ 62) ʠ ʪʠʨʦʟʠʥʘ 

(ʥʘ ʧʦʟʠʮʠʿʠ 63) ʠʘʢʦ ʧʦʚʝ˂ʘʚʘ ʘʬʠʥʠʪʝʪ ʜʦʤʝʥʘ ʟʘ ʚʝʟʠʚʘˁʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʠʩʪʦʚʨʝʤʝʥʦ ʩʤʘˁʫʿʝ ʩʧʦʩʦʙʥʦʩʪ ʤʝʹʫʩʦʙʥʦʛ ʧʦʚʝʟʠʚʘˁʘ ʤʦʣʝʢʫʣʘ Gal-3 ʯʠʤʝ 

ʩʝ ʨʝʤʝʪʝ ʩʚʝ ʦʥʝ ʙʠʦʣʦʰʢʝ ʬʫʥʢʮʠʿʝ ʢʦʿʝ ʩʝ ʟʘʩʥʠʚʘʿʫ ʥʘ ʦʣʠʛʦʤʝʨʠʟʘʮʠʿʠ 

ʤʦʣʝʢʫʣʘ (233). N-ʪʝʨʤʠʥʘʣʥʠ ʜʦʤʝʥ ʿʝ ʚʘʞʘʥ ʠ ʟʘ ʩʝʢʨʝʮʠʿʫ Gal-3 (234), ʿʝʨ 

ʜʝʣʝʮʠʿʘ ʧʨʚʠʭ 11 ʘʤʠʥʦʢʠʩʝʣʠʥʘ ʦʥʝʤʦʛʫ˂ʫʿʝ ʩʝʢʨʝʪʦʚʘˁʝ ʦʚʘʢʚʦʛ ʤʦʣʝʢʫʣʘ 

(230). N-ʪʝʨʤʠʥʘʣʥʠ ʜʦʤʝʥ ʚʘʞʘʥ ʿʝ ʠ ʟʘ ʨʝʛʫʣʘʮʠʿʫ ʘʧʦʧʪʦʟʝ. ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ 

ʟʘʤʝʥʘ ʩʝʨʠʥʘ ʥʘ ʧʦʟʠʮʠʿʠ 6 (ʢʦʥʟʝʨʚʠʨʘʥʘ ʧʦʟʠʮʠʿʘ) ʨʝʤʝʪʠ ʘʥʪʠʘʧʦʧʪʦʪʩʢʫ 

ʘʢʪʠʚʥʦʩʪ ʛʘʣʝʢʪʠʥʘ-3 (235). 

 

ʉʣʠʢʘ 7. ʉʪʨʫʢʪʫʨʘ ʛʘʣʝʢʪʠʥʘ 3. ɻʘʣʝʢʪʠʥ 3 ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʿʝʜʥʦʛ ʧʦʣʠʧʝʧʪʠʜʥʦʛ ʣʘʥʮʘ ʢʦʛʘ 

ʯʠʥʝ ʜʚʘ ʩʪʨʫʢʪʫʨʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ ʨʘʟʣʠʯʠʪʘ ʜʦʤʝʥʘ: ʘʪʠʧʠʯʥʠ ʠʣʠ N-ʪʝʨʤʠʥʘʣʥʠ ʜʦʤʝʥ, 

ʢʦʿʠ ʦʙʝʟʙʝʹʫʿʝ ʩʪʘʙʠʣʥʫ ʩʪʨʫʢʪʫʨʫ ʠ ʙʠʦʣʦʰʢʫ ʘʢʪʠʚʥʦʩʪ ʛʘʣʝʢʪʠʥʘ 3 ʠ C-ʪʝʨʤʠʥʘʣʥʠ ʜʦʤʝʥ 

ʢʦʿʠ ʩʣʫʞʠ ʟʘ ʧʨʝʧʦʟʥʘʚʘˁʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ. 

C-ʪʝʨʤʠʥʘʣʥʠ ʢʨʘʿ (CRD) Gal-3 ʯʠʥʠ, ʢʘʦ ʠ ʢʦʜ ʦʩʪʘʣʠʭ ʛʘʣʝʢʪʠʥʘ, 

ʣʝʢʪʠʥʩʢʠ ʜʦʤʝʥ ʟʘ ʧʨʝʧʦʟʥʘʚʘˁʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ. ʉʘʩʪʦʿʠ ʩʝ ʦʜ ʦʢʦ 135 

ʘʤʠʥʦʢʠʩʝʣʠʥʩʢʠʭ ʦʩʪʘʪʘʢʘ. ɺʝʟʠʚʘˁʝ ʦʚʦʛ ʜʦʤʝʥʘ ʩʘ ʛʣʠʢʦʢʦˁʫʛʘʪʠʤʘ ʤʝˁʘ 

ʢʦʥʬʦʨʤʘʮʠʿʫ ʤʦʣʝʢʫʣʘ (176) ʫ ʙʣʠʟʠʥʠ ʚʝʟʫʿʫ˂ʝʛ ʤʝʩʪʘ (236). ʆʚʘʿ ʜʦʤʝʥ ʠʤʘ 

ʚʘʞʥʫ ʫʣʦʛʫ ʠ ʫ ʘʥʪʠʘʧʦʧʪʦʪʩʢʦʿ ʘʢʪʠʚʥʦʩʪʠ ʛʘʣʝʢʪʠʥʘ 3, ʿʝʨ ʩʝ ʫʥʫʪʘʨ ˁʝʛʘ 

ʥʘʣʘʟʠ ʚʠʩʦʢʦ ʢʦʥʟʝʨʚʠʨʘʥʠ ʤʦʪʠʚ NWGR (Asp-Trp-Gly-Arg), ʩʪʨʫʢʪʫʨʥʦ 

ʩʣʠʯʘʥ BH1 ʜʦʤʝʥʫ Bcl-2 ʬʘʤʠʣʠʿʝ ʧʨʦʪʝʠʥʘ, ʢʦʿʠ ʩʝ ʩʤʘʪʨʘ ʢˀʫʯʥʠʤ ʟʘ ʦʚʫ 

ʘʢʪʠʚʥʦʩʪ (237). 

 ʃʠʛʘʥʜʠ ʟʘ Gal-3 ʧʦʩʝʜʫʿʫ ʧʦʣʠ-N-ʘʮʝʪʠʣʣʘʢʪʦʟʘʤʠʥʩʢʝ ʩʝʢʚʝʥʮʝ ʟʘ ʢʦʿʝ 

ʩʝ Gal-3 ʚʝʟʫʿʝ ʚʠʩʦʢʠʤ ʘʬʠʥʠʪʝʪʦʤ (189, 215, 238). ʃʠʛʘʥʜʠ Gal-3 ʫ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʤ ʤʘʪʨʠʢʩʫ ʠ ʥʘ ˂ʝʣʠʿʩʢʦʿ ʤʝʤʙʨʘʥʠ ʩʫ: ʣʘʤʠʥʠʥ, ʚʠʪʨʦʥʝʢʪʠʥ, 

ʝʣʘʩʪʠʥ, ʬʠʙʨʦʥʝʢʪʠʥ, ʠʥʪʝʛʨʠʥʠ ʠ ʧʨʦʪʝʠʥ ʢʦʿʠ ʚʝʟʫʿʝ Mac-2 (238-231), ʜʦʢ ʩʫ 

ʫ ʮʠʪʦʧʣʘʟʤʠ ʠ ʿʝʜʨʫ ʣʠʛʘʥʜʠ: Bcl-2, K-Ras ʠ ʘʥʝʢʩʠʥ VII (240). Gal-3 ʚʝʟʘʥ ʟʘ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʝ ʜʦʤʝʥʝ ʿʝʜʥʝ ʠʣʠ ʦʙʝ ʩʫʙʿʝʜʥʠʮʝ ʠʥʪʝʛʨʠʥʘ ʤʦʞʝ ʜʘ, 

ʧʦʟʠʪʠʚʥʦ ʠʣʠ ʥʝʛʘʪʠʚʥʦ, ʤʦʜʫʣʠʰʝ ʘʢʪʠʚʘʮʠʿʫ ʠʥʪʝʛʨʠʥʘ ʠ ʪʘʢʦ ʤʝˁʘ ˁʠʭʦʚ 

ʘʬʠʥʠʪʝʪ ʟʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʝ ʣʠʛʘʥʜʝ (242). ʇʦʪʝʥʮʠʿʘʣʥʠ ʣʠʛʘʥʜʠ ʟʘ Gal-3 ʩʫ ʠ 

ʤʝʤʙʨʘʥʩʢʠ ʧʨʦʪʝʠʥʠ ʧʦʚʝʟʘʥʠ ʩʘ ʣʠʟʦʟʦʤʠʤʘ- Lamp 1 ʠ 2 (ʝʥʛʣ. lysosomal 

associated membrane proteins 1 ʠ 2, Lamp) (243). ʆʚʠ ʧʨʦʪʝʠʥʠ ʩʝ ʫʛʣʘʚʥʦʤ 

ʥʘʣʘʟʝ ʥʘ ʤʝʤʙʨʘʥʠ ʣʠʟʦʟʦʤʘ ʠ ʨʝʪʢʦ ʩʝ ʤʦʛʫ ʥʘ˂ʠ ʥʘ ʩʧʦˀʥʦʿ ʤʝʤʙʨʘʥʠ 

ʥʦʨʤʘʣʥʠʭ ˂ʝʣʠʿʘ, ʜʦʢ ʿʝ ˁʠʭʦʚʘ ʝʢʩʧʨʝʩʠʿʘ ʧʦʚʝ˂ʘʥʘ ʥʘ ʧʦʚʨʰʠʥʠ ʤʘʣʠʛʥʠʭ 

˂ʝʣʠʿʘ, ʧʦʩʝʙʥʦ ʦʥʠʭ ʤʝʪʘʩʪʘʪʩʢʠʭ (243).   

1.3.4. ʌʠʟʠʦʣʦʰʢʘ ʫʣʦʛʘ ʛʘʣʝʢʪʠʥʘ 3 

 Gal-3 ʿʝ ʧʣʝʿʦʪʨʦʧʘʥ ʤʦʣʝʢʫʣ ʢʦʿʠ ʤʦʜʫʣʠʰʝ ˂ʝʣʠʿʩʢʫ ʬʫʥʢʮʠʿʫ 

ʚʝʟʠʚʘˁʝʤ ʟʘ ʨʘʟʣʠʯʠʪʝ ʤʦʣʝʢʫʣʝ ʫ ʿʝʜʨʫ, ʮʠʪʦʧʣʘʟʤʠ ʠʣʠ ʥʘ ˂ʝʣʠʿʩʢʦʿ 

ʤʝʤʙʨʘʥʠ.  

ʋ ʿʝʜʨʫ ʩʝ Gal-3 ʚʝʟʫʿʝ ʟʘ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʝ (244), Gemin 4 (ʝʥʛʣ. gem 

nuclear organelle associated protein 4, Gemin 4) (245), ʪʨʘʥʩʢʨʠʧʮʠʿʩʢʝ ʬʘʢʪʦʨʝ 

CREB (ʝʥʛʣ. cAMP response element-binding, CREB) ʠ Sp1 (ʝʥʛʣ. specificity 

protein 1, Sp1) (246) ʠ ɓ-ʢʘʪʝʥʠʥ (247, 248). Gal-3 ʠ Gal-1 ʩʝ ʚʝʟʫʿʫ ʟʘ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʝ ʠ ʬʦʨʤʠʨʘʿʫ ʩʧʣʘʿʩʝʿʦʟʦʤ ʢʦʿʠ ʧʨʝʢʨʘʿʘ ʧʨʝ-ʠʥʬʦʨʤʘʮʠʦʥʫ 

ʈʅʂ (249). Gal-3 ʤʦʜʫʣʠʰʝ ˂ʝʣʠʿʩʢʠ ʮʠʢʣʫʩ ʠ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʨʝʛʫʣʘʮʠʿʦʤ 

ʪʨʘʥʩʢʨʠʧʮʠʿʝ ʛʝʥʘ (246). Gal-3 ʩʪʘʙʠʣʠʟʫʿʝ ʚʝʟʠʚʘˁʝ ʪʨʘʥʩʢʨʠʧʮʠʿʩʢʠʭ ʬʘʢʪʦʨʘ 

CREB ʠ Sp1 ʟʘ ʧʨʦʤʦʪʝʨʩʢʠ ʨʝʛʠʦʥ ʛʝʥʘ ʟʘ ʮʠʢʣʠʥ D1 ʠ ʧʦʿʘʯʘʚʘ ˁʝʛʦʚʫ 

ʝʢʩʧʨʝʩʠʿʫ (246), ʘ ʚʝʟʫʿʫ˂ʠ ʩʝ ʟʘ ɓ-ʢʘʪʝʥʠʥ ʤʦʜʫʣʠʨʘ Wnt ʩʠʛʥʘʣʥʠ ʧʫʪ (247, 

248). 

 ʋ ʮʠʪʦʧʣʘʟʤʠ Gal-3 ʧʦʜʩʪʠʯʝ ʧʨʦʣʠʬʝʨʘʮʠʿʫ, ʨʝʛʫʣʠʰʝ ˂ʝʣʠʿʩʢʫ 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʠ ʠʥʭʠʙʠʨʘ ʘʧʦʧʪʦʟʫ ʚʝʟʫʿʫ˂ʠ ʩʝ ʟʘ K-Ras ʧʨʦʪʝʠʥ ʰʪʦ 

ʘʢʪʠʚʠʨʘ ʢʠʥʘʟʝ Raf-1/MEK/ERK ʩʠʛʥʘʣʥʦʛ ʧʫʪʘ (250).  

Gal-3 ʠʤʘ ʠ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʠ ʤʘʢʨʦʬʘʛʘ, ɺ ʣʠʤʬʦʮʠʪʘ ʠ 

ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ (251-253). ʊʦʢʦʤ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʤʘʢʨʦʬʘʛʠʤʘ, in vitro, 

ʧʦʚʝ˂ʘʚʘ ʩʝ ʝʢʩʧʨʝʩʠʿʘ Gal-3 ʫ ʤʘʢʨʦʬʘʛʠʤʘ (251). ʉʤʘʪʨʘ ʩʝ ʜʘ ʧʦʚʝ˂ʘʥʘ 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

ʝʢʩʧʨʝʩʠʿʘ Gal-3 ʥʝʛʘʪʠʚʥʦ ʜʝʣʫʿʝ ʥʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ B ʣʠʤʬʦʮʠʪʘ ʫ 

ʧʣʘʟʤʦʮʠʪʝ ʪʘʢʦ ʰʪʦ ʚʝʟʫʿʫ˂ʠ ʩʝ ʟʘ ʪʨʘʥʩʢʨʠʧʮʠʿʩʢʠ ʬʘʢʪʦʨ Blimp-1 (ʝʥʛʣ. B 

lymphocyte-induced maturation protein 1) ʩʤʘˁʫʿʝ ˁʝʛʦʚʫ ʘʢʪʠʚʥʦʩʪ (252).  

ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ ʠʟ ˁʠʭʦʚʠʭ ʧʨʝʢʫʨʩʦʨʘ 

ʧʨʘʪʠ ʩʤʘˁʝʥʘ ʝʢʩʧʨʝʩʠʿʘ Gal-3 (253).  

 ɼʚʦʿʘʢʘ ʿʝ ʫʣʦʛʘ Gal-3 ʫ ʨʝʛʫʣʘʮʠʿʠ ʘʧʦʧʪʦʪʩʢʝ ʩʤʨʪʠ, ʿʝʨ ʝʢʩʧʨʠʤʠʨʘʥ 

ʠʥʪʨʘʮʝʣʫʣʘʨʥʦ ʠʥʭʠʙʠʨʘ, ʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠ Gal-3 ʧʦʜʩʪʠʯʝ ʘʧʦʧʪʦʟʫ (240). 

ʀʥʪʨʘʮʝʣʫʣʘʨʥʦ Gal-3 ʦʩʪʚʘʨʫʿʝ ʘʥʪʠʘʧʦʧʪʦʪʩʢʫ ʫʣʦʛʫ ʩʚʦʿʠʤ ʉ ʪʝʨʤʠʥʫʩʦʤ 

ʢʦʿʠ ʿʝ ʩʪʨʫʢʪʫʨʥʦ ʥʘʣʠʢ ʘʢʪʠʚʥʦʤ ʤʝʩʪʫ ʠʩʢʘʟʘʥʦʤ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʩʢʠʤ 

ʤʦʣʝʢʫʣʠʤʘ ʬʘʤʠʣʠʿʝ ʧʨʦʪʝʠʥʘ Bcl-2 (237). ʆʚʘʿ ʧʨʝʪʧʦʩʪʘʚˀʝʥʠ ʤʝʭʘʥʠʟʘʤ 

ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ Gal-3, ʠʥʘʯʝ ʧʨʠʩʫʪʘʥ ʫ ʮʠʪʦʧʣʘʟʤʠ ʠ ʿʝʜʨʫ, ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʨʘʟʣʠʯʠʪʠʭ ʘʧʦʧʪʦʪʠʯʢʠʭ ʩʪʠʤʫʣʫʩʘ ʢʦʥʮʝʥʪʨʠʰʝ ʥʘ ʤʠʪʦʭʦʥʜʨʠʿʘʣʥʦʿ 

ʤʝʤʙʨʘʥʠ ʠ ʰʪʠʪʠ ʿʝ ʦʜ ʦʰʪʝ˂ʝˁʘ (254).  

 ɽʢʩʪʨʘʮʝʣʫʣʘʨʥʠ Gal-3 ʠʤʘ ʫʣʦʛʫ ʫ ʘʜʭʝʟʠʿʠ ˂ʝʣʠʿʘ, ʭʝʤʦʪʘʢʩʠ, 

ʩʘʟʨʝʚʘˁʫ ʪʠʤʦʮʠʪʘ ʠ ʘʥʛʠʦʛʝʥʝʟʠ. ʆʚʘʿ ʣʝʢʪʠʥ ʫʯʝʩʪʚʫʿʝ ʫ ʙʨʦʿʥʠʤ ʘʜʭʝʟʠʚʥʠʤ 

ʠʥʪʝʨʘʢʮʠʿʤʘ ʬʫʥʢʮʠʦʥʠʰʫ˂ʠ ʢʘʦ ʤʦʩʪ ʢʦʿʠ ʧʦʚʝʟʫʿʝ ˂ʝʣʠʿʝ ʤʝʹʫʩʦʙʥʦ ʠʣʠ ʩʘ 

ʨʘʟʣʠʯʠʪʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ ʚʘʥ˂ʝʣʠʿʩʢʦʛ ʤʘʪʨʠʢʩʘ (240). Gal-3 ʢʘʦ ʭʝʤʦʪʘʢʪʠʯʢʠ 

ʤʦʣʝʢʫʣ ʩʪʠʤʫʣʠʰʝ ʤʠʛʨʘʮʠʿʫ ˂ʝʣʠʿʘ ʤʦʥʦʮʠʪʥʦ/ʤʘʢʨʦʬʘʛʥʝ ʣʠʥʠʿʝ (255). ʋ 

ʪʠʤʫʩʫ, Gal-3 ʦʤʦʛʫ˂ʫʿʝ ʪʠʤʦʮʠʪʠʤʘ ʜʘ ʥʘʧʫʩʪʝ ʪʠʤʫʩ ʪʘʢʦ ʰʪʦ ʧʨʝʢʠʜʘ 

ˁʠʭʦʚʫ ʘʜʭʝʟʠʿʫ ʩʘ ʪʠʤʫʩʥʦʤ ʤʠʢʨʦʩʨʝʜʠʥʦʤ (256). ɽʢʩʪʨʘʮʝʣʫʣʘʨʥʠ Gal-3 

ʩʪʠʤʫʣʠʰʝ ʠ ʬʦʨʤʠʨʘˁʝ ʢʘʧʠʣʘʨʥʝ ʪʫʙʝ in vitro ʠ in vivo ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ 

ʧʦʜʩʪʠʯʝ ʘʥʛʠʦʛʝʥʝʟʫ (257). ʊʘʢʦʹʝ, ʦʚʘʿ ʣʝʢʪʠʥ ʠʟʘʟʠʚʘ ʘʧʦʧʪʦʟʫ ʊ ʣʠʤʬʦʮʠʪʘ, 

ʰʪʦ ʿʝ ʥʘʿʧʨʝ ʧʦʢʘʟʘʥʦ ʥʘ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʭʫʤʘʥʝ ʊ ʣʠʤʬʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝ, ʘ 

ʧʦʪʦʤ ʠ ʥʘ ʊ ʣʠʤʬʦʮʠʪʠʤʘ ʠʟʦʣʦʚʘʥʠʤ ʠʟ ʧʝʨʠʬʝʨʥʝ ʢʨʚʠ ˀʫʜʠ ʢʘʦ ʠ ʥʘ 

ʤʠʰʿʠʤ ʘʢʪʠʚʠʨʘʥʠʤ ʊ ʣʠʤʬʦʮʠʪʠʤʘ (258).  

1.3.5. ʋʣʦʛʘ ʠ ʟʥʘʯʘʿ ʛʘʣʝʢʪʠʥʘ 3 ʫ ʨʝʛʫʣʘʮʠʿʠ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ 

 ʄʥʦʛʝ ˂ʝʣʠʿʝ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʝʢʩʧʨʠʤʠʨʘʿʫ Gal-3 ʰʪʦ ʫʢʘʟʫʿʝ ʜʘ ʦʚʘʿ 

ʤʦʣʝʢʫʣ ʤʦʞʝ ʠʤʘʪʠ ʠ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʨʝʛʫʣʘʮʠʿʠ ʠʥʬʣʘʤʘʮʠʿʝ (ʉʣʠʢʘ 8). 

ʂʦʥʩʪʠʪʫʪʠʚʥʦ ʛʘ ʝʢʩʧʨʠʤʠʨʘʿʫ ʤʦʥʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ, 

ʤʘʩʪʦʮʠʪʠ, ʥʝʫʪʨʦʬʠʣʠ, ʝʦʟʠʥʦʬʠʣʠ, ʜʦʢ ʛʘ T ʠ B ʣʠʤʬʦʮʠʪʠ ʝʢʩʧʨʠʤʠʨʘʿʫ ʪʝʢ 

ʪʦʢʦʤ ʘʢʪʠʚʘʮʠʿʝ (214).   



 

 29 

ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʋɺʆɼ 

 Gal-3 ʫʪʠʯʝ ʥʘ ʘʜʭʝʟʠʚʥʦʩʪ, ʭʝʤʦʪʘʢʪʠʯʢʦ ʢʨʝʪʘˁʝ ʠ ʘʢʪʠʚʘʮʠʿʫ 

ʤʘʢʨʦʬʘʛʘ (255, 259). ʆʚʘʿ ʧʨʦʪʝʠʥ ʬʫʥʢʮʠʦʥʠʰʝ ʢʘʦ ʨʝʮʝʧʪʦʨ ʢʦʿʠ ʧʨʝʧʦʟʥʘʿʝ 

ʤʦʣʝʢʫʣʩʢʝ ʦʙʨʘʩʮʝ (ʛʣʠʢʦʢʦˁʫʛʘʪʝ) ʥʘ ʧʦʚʨʰʠʥʠ ʧʘʪʦʛʝʥʘ ʢʘʦ ʰʪʦ ʩʫ Neisseria 

gonorrhoeae, Leishmania major, Schistosoma mansoni ʠ Trypanosoma cruzi 

ʬʫʥʢʮʠʦʥʠʰʫ˂ʠ ʢʘʦ ʦʧʩʦʥʠʥ (214, 260-264). Gal-3 ʧʦʚʝ˂ʘʚʘ ʧʨʦʜʫʢʮʠʿʫ IL-1ɓ 

(214) ʢʘʦ ʠ ʢʠʩʝʦʥʠʯʢʠʭ ʨʘʜʠʢʘʣʘ ʫ ʤʘʢʨʦʬʘʛʠʤʘ (251). ʅʝʜʘʚʥʘ ʩʪʫʜʠʿʘ (265) ʿʝ 

ʧʦʢʘʟʘʣʘ ʜʘ ʤʘʢʨʦʬʘʛʠ Gal-3
-/- 
ʤʠʰʝʚʘ ʠʩʢʘʟʫʿʫ ʩʤʘˁʝʥʫ ʬʘʛʦʮʠʪʥʫ ʘʢʪʠʚʥʦʩʪ.

 ʇʦʩʪʦʿʝ ʿʝ ʠ ʦʧʨʝʯʥʠ ʥʘʣʘʟʠ ʦ ʫʣʦʟʠ Gal-3 ʫ ʘʢʪʠʚʘʮʠʿʠ ʤʘʢʨʦʬʘʛʘ. ʊʘʢʦ 

ʿʝ in vitro ʧʦʢʘʟʘʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʘʢʪʠʚʘʮʠʿʘ ʤʘʢʨʦʬʘʛʘ ʧʦʜ ʫʪʠʮʘʿʝʤ IL-4 ʠ IL-

13, ʢʦʿʘ ʟʘʚʠʩʠ ʦʜ ʝʢʧʨʝʩʠʿʝ Gal-3, ʿʝʨ ʜʦʜʘʚʘˁʝ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ ʠ IFN-ɔ ʥʠʿʝ 

ʦʤʦʛʫ˂ʠʣʦ ʢʦʥʚʝʨʟʠʿʫ ʘʢʪʠʚʘʮʠʿʝ ʤʘʢʨʦʬʘʛʘ ʫ Gal-3
-/-

 ʤʠʰʝʚʘ (266). ʆʚʦ ʿʝ ʫ 

ʠʩʪʦʿ ʩʪʫʜʠʿʠ ʜʦʜʘʪʥʦ ʧʦʪʚʨʹʝʥʦ ʧʨʠʤʝʥʦʤ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛ Gal-3 ʰʪʦ ʿʝ 

ʩʪʠʤʫʣʠʩʘʣʦ ʘʣʪʝʨʥʘʪʠʚʥʫ ʘʢʪʠʚʘʮʠʿʫ, ʜʦʢ ʿʝ ʠʥʭʠʙʠʪʦʨ ʛʘʣʝʢʪʠʥʘ 3 ʙʣʦʢʠʨʘʦ 

ʦʚʫ ʘʢʪʠʚʘʮʠʿʫ (266). ʊʘʢʦʹʝ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʤʘʢʨʦʬʘʛʠ Gal-3
-/-

 ʤʠʰʝʚʘ, ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ, ʧʨʦʜʫʢʫʿʫ ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʧʨʦ-ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ 

ʮʠʪʦʢʠʥʘ IL-6, IL-12 ʠ TNF-Ŭ, ʥʝʛʦ ʤʘʢʨʦʬʘʛʠ Gal-3
+/+

 ʤʠʰʝʚʘ, ʰʪʦ ʿʘʩʥʦ 

ʫʢʘʟʫʿʝ ʥʘ ʘʥʪʠ-ʠʥʬʣʘʤʘʮʠʿʩʢʫ ʫʣʦʛʫ Gal-3 (267). ʉʫʧʨʦʪʥʦ, ʧʦʢʘʟʘʥʘ ʿʝ ʠ 

ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʘ ʫʣʦʛʘ ʦʚʦʛ ʤʦʣʝʢʫʣʘ ʠʩʢʘʟʘʥʦʛ ʫ ˂ʝʣʠʿʘʤʘ ʤʠʢʨʦʛʣʠʿʝ ʛʜʝ 

ʠʟʘʟʠʚʘ ʬʦʩʬʦʨʠʣʘʮʠʿʫ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠʭ ʬʘʢʪʦʨʘ JAK2, STAT1, STAT3 ʠ 

STAT5 ʠ ʘʢʪʠʚʘʮʠʿʫ ʙʨʦʿʥʠʭ JAK/STAT ʩʠʛʥʘʣʥʠʭ ʧʫʪʝʚʘ ʰʪʦ ʿʝ ʠʟʘʟʚʘʣʦ 

ʤʘʩʠʚʥʫ ʧʨʦʜʫʢʮʠʿʫ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ (TNF-Ŭ, IL-6, IL-1ɓ ʠ IFN-ɔ) 

(268). ʆʚʘʿ ʜʫʘʣʠʟʘʤ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʨʘʟʣʠʢʘʤʘ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʮʠʪʦʢʠʥʘ 

ʢʘʢʦ ʫ ʤʠʢʨʦʩʨʝʜʠʥʠ ʟʘʧʘˀʝʥʦʛ ʪʢʠʚʘ ʪʘʢʦ ʠ ʫ ʩʝʨʫʤʫ. 

  ɸʢʪʠʚʠʩʘʥʠ ʥʝʫʪʨʦʬʠʣʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʘʞʘʥ ʠʟʚʦʨ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ 

ʮʠʪʦʢʠʥʘ (TNF-Ŭ, IL-1ɓ ʠ IL-6) ʠ ROS-ʘ, ʢʦʿʠ ʤʦʛʫ ʜʘ ʫʟʨʦʢʫʿʫ ʠʥʬʣʘʤʘʮʠʿʫ ʠ 

ʦʰʪʝʪʝ ʪʢʠʚʦ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (149). Gal-3 ʩʣʫʞʠ ʢʘʦ ʭʝʤʦʘʪʨʘʢʪʘʥʪ ʟʘ 

ʥʝʫʪʨʦʬʠʣʝ, ʘ ʠʤʘ ʠ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʧʨʦʮʝʩʫ ʬʘʛʦʮʠʪʦʟʝ (269). Gal-3 ʧʦʚʝ˂ʘʚʘ 

ʬʘʛʦʮʠʪʥʫ ʘʢʪʠʚʥʦʩʪ ʥʝʫʪʨʦʬʠʣʘ ʧʨʦʮʝʩʦʤ ʥʝʟʘʚʠʩʥʠʤ ʦʜ CD66a ʠ CD66b, ʪʘʢʦ 

ʰʪʦ ʨʝʘʛʫʿʝ ʩʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ ʠʩʢʘʟʘʥʦʤ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʤʘ. 

 Gal-3 ʠʛʨʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʢʦʪʨˀʘˁʫ ʠ ʘʢʪʠʚʘʮʠʿʠ ʝʦʟʠʥʦʬʠʣʘ (269), ʘ 

ʤʝʜʠʿʘʪʦʨʠ ʝʦʟʠʥʦʬʠʣʘ (ʝʦʟʠʥʦʬʠʣʥʘ ʧʝʨʦʢʩʠʜʘʟʘ ʠ ʝʦʟʠʥʦʬʠʣʥʠ ʢʘʪʿʦʥʩʢʠ 

ʧʨʦʪʝʠʥ) ʩʫ ʚʘʞʥʠ ʫ ʧʘʪʦʛʝʥʝʟʠ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ (153, 154).  
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ʆʩʠʤ ʫʪʠʮʘʿʘ ʥʘ ʥʝʫʪʨʦʬʠʣʝ, ʝʦʟʠʥʦʬʠʣʝ ʠ ʤʘʢʨʦʬʘʛʝ Gal-3 ʜʝʣʫʿʝ ʥʘ 

ʤʠʛʨʘʮʠʿʫ  ʠ ʬʫʥʢʮʠʿʫ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ ʿʝʨ ʦʩʠʤ ʰʪʦ ʜʝʣʫʿʝ ʭʝʤʦʘʪʨʘʢʪʘʥʪʥʦ 

ʠʛʨʘ ʠ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ˁʠʭʦʚʦʿ ʤʠʛʨʘʮʠʿʠ, ʘʜʭʝʟʠʿʠ ʠ ʩʘʟʨʝʚʘˁʫ (147, 270).  

 ʅʘ ʤʝʩʪʫ ʠʥʬʣʘʤʘʮʠʿʝ, ʢʦʿʘ ʿʝ ʠʟʘʟʚʘʥʘ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ 

ʧʦʚʝ˂ʘʚʘ ʩʝ ʙʨʦʿ ʤʘʩʪʦʮʠʪʘ ʢʘʦ ʠ ʢʘʦ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ˁʠʭʦʚʠʭ ʧʨʦʪʝʘʟʘ (151). 

ʄʘʩʪʦʮʠʪʠ ʧʨʦʜʫʢʫʿʫ ʠʥʬʣʘʤʘʮʠʿʩʢʝ ʤʝʜʠʿʘʪʦʨʝ ʢʘʦ ʰʪʦ ʩʫ TNF-Ŭ, ʭʠʩʪʘʤʠʥ ʠ 

ʪʨʠʧʪʘʟʝ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʧʦʿʘʯʘʚʘʿʫ ʠʥʬʣʘʤʘʮʠʿʫ, ʨʝʛʨʫʪʫʿʫ ʥʝʫʪʨʦʬʠʣʝ ʠ ʜʨʫʛʝ 

ʠʥʬʣʘʤʘʮʠʿʩʢʝ ˂ʝʣʠʿʝ ʫ ʪʢʠʚʦ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (152). Gal-3 ʿʝ ʚʘʞʘʥ ʫ ˂ʝʣʠʿʩʢʦʿ 

ʙʠʦʣʦʛʠʿʠ ʤʘʩʪʦʮʠʪʘ (271) ʿʝʨ ʤʘʩʪʦʮʠʪʠ ʠʟ ʢʦʰʪʘʥʝ ʩʨʞʠ Gal-3
-/-

 ʤʠʰʝʚʘ ʥʘʢʦʥ 

ʘʢʪʠʚʘʮʠʿʝ, ʧʨʝʢʦ FcŮRI, ʧʨʦʜʫʢʫʿʫ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʭʠʩʪʘʤʠʥʘ ʠ 

ʮʠʪʦʢʠʥʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʤʘʩʪʦʮʠʪʠʤʘ WT ʤʠʰʝʚʘ (271). 

 ɸʢʪʠʚʘʮʠʿʘ NKT ˂ʝʣʠʿʘ Ŭ-GalCer-ʦʤ ʜʝʣʫʿʝ ʧʨʦʪʝʢʪʠʚʥʦ ʫ ʤʠʰʿʝʤ 

ʢʦʣʠʪʠʩʫ (155). ʆʚʘʢʦ ʘʢʪʠʚʠʩʘʥʝ NKT ˂ʝʣʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʘʞʘʥ ʠʟʚʦʨ 

ʘʥʪʠʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ- IL-10 ʠ TGF-ɓ ʪʦʢʦʤ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ DSS-

ʦʤ (156). ʇʘʩʠʚʥʠ ʪʨʘʥʩʬʝʨ NKT ˂ʝʣʠʿʘ ʟʥʘʯʘʿʥʦ ʫʙʣʘʞʘʚʘ ʩʠʤʧʪʦʤʝ ʢʦʣʠʪʠʩʘ ʫ 

ʤʠʰʝʚʘ (155). ʇʦʢʘʟʘʥʘ ʿʝ ʨʘʟʣʠʢʘ ʫ ʬʝʥʦʪʠʧʫ NKT ˂ʝʣʠʿʘ ʿʝʪʨʝ ʫ WT ʠ Gal-3
-/-

 

ʤʠʰʝʚʘ, ʘʣʠ ʧʨʝʮʠʟʥʘ ʫʣʦʛʘ Gal-3 ʫ ʘʢʪʠʚʘʮʠʿʠ ʠ ʬʫʥʢʮʠʿʠ NKT ˂ʝʣʠʿʘ ʫ ʪʢʠʚʫ 

ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʿʦʰ ʥʠʿʝ ʧʦʟʥʘʪʘ (272). 
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ʉʣʠʢʘ 8. ʋʣʦʛʘ ʠ ʟʥʘʯʘʿ Gal-3 ʫ ʨʝʛʫʣʘʮʠʿʠ ʬʫʥʢʮʠʿʝ ˂ʝʣʠʿʘ ʫʨʦʹʝʥʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ.  

1.3.6. ɽʢʩʧʨʝʩʠʿʘ ʛʘʣʝʢʪʠʥʘ 3 ʫ ʪʢʠʚʫ ʢʦʣʦʥʘ 

 ʇʦʜʘʮʠ ʠʟ ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʫʿʫ ʥʘ ʫʣʦʛʫ Gal-3 ʫ ʧʘʪʦʛʝʥʝʟʠ ʢʘʥʮʝʨʘ ʠ 

ʘʫʪʦʠʤʫʥʩʢʠʭ ʙʦʣʝʩʪʠ (269, 272, 273). ɱʝʜʠʥʘ ʜʦ ʜʘʥʘʩ ʦʙʿʘʚˀʝʥʘ ʩʪʫʜʠʿʘ ʦ 

ʫʣʦʟʠ Gal-3 ʫ ʘʢʫʪʥʦʤ ʢʦʣʠʪʠʩʫ ʠʟʘʟʚʘʥʦʤ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ ʿʝ 

ʫʢʘʟʘʣʘ ʥʘ ʧʦʿʘʯʘʥʫ ʝʢʩʧʨʝʩʠʿʫ Gal-3 ʫ ʣʘʤʠʥʠ ʧʨʦʧʨʠʿʠ ʠ ʢʨʠʧʪʘʤʘ ʝʧʠʪʝʣʘ 

ʪʦʢʦʤ ʧʨʦʛʨʝʩʠʿʝ ʙʦʣʝʩʪʠ (274). ɽʢʩʧʨʝʩʠʿʘ Gal-3 ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ 

ʤʠʝhʚʘ ʠ ʤʦʜʝʣʘ ʢʦʣʠʪʠʩʘ. ʂʦʥʮʝʥʪʨʘʮʠʿʘ Gal-3 ʿʝ ʧʦʚʝ˂ʘʥʘ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʘʢʪʠʚʥʦʤ ʬʦʨʤʦʤ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ ʠ ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ (275). 

ɼʦʢ ʿʝ ʝʢʩʧʨʝʩʠʿʘ Gal-3 ʫ ʩʚʠʤ ˂ʝʣʠʿʘʤʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ, ʢʦʿʝ ʠʤʘʿʫ 

ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʥʘʩʪʘʥʢʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʜʦʙʨʦ ʜʦʢʫʤʝʥʪʦʚʘʥʘ, ʫʣʦʛʘ ʠ ʟʥʘʯʘʿ 

ʦʚʦʛ ʤʦʣʝʢʫʣʘ ʫ ʤʠʛʨʘʮʠʿʠ, ʘʢʪʠʚʘʮʠʿʠ ʢʘʦ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʤ ʬʝʥʦʪʠʧʫ ˂ʝʣʠʿʘ 

ʦʜʛʦʚʦʨʥʠʭ ʟʘ ʥʘʩʪʘʥʘʢ ʠ ʧʨʦʛʨʝʩʠʿʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʥʠʿʝ ʿʦʰ ʫʚʝʢ ʨʘʟʿʘʰˁʝʥ.
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2. ʎʀɲ ʈɸɼɸ 

 ʆʩʥʦʚʥʠ ʮʠˀ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʜʘ ʩʝ ʠʩʧʠʪʘ ʫʣʦʛʘ ʠ ʟʥʘʯʘʿ Gal-3 ʫ 

ʧʘʪʦʛʝʥʝʟʠ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʦʩʥʦʚʥʠʤ ʮʠˀʝʤ ʧʦʩʪʘʚˀʝʥʠ ʩʫ ʠ ʩʣʝʜʝ˂ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʟʘʜʘʮʠ: 

1. ʇʨʘ˂ʝˁʝʤ ʢʣʠʥʠʯʢʦʛ ʩʢʦʨʘ ʠ ʧʘʪʦʭʠʩʪʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ ʫʪʚʨʜʠʪʠ 

ʫʪʠʮʘʿ ʜʝʣʝʮʠʿʝ ʛʝʥʘ ʟʘ Gal-3 ʥʘ ʦʰʪʝ˂ʝˁʝ ʪʢʠʚʘ ʢʦʣʦʥʘ ʫ ʘʢʫʪʥʦʤ 

ʢʦʣʠʪʠʩʫ ʠʟʘʟʚʘʥʦʤ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ. 

2. ʀʩʧʠʪʘʪʠ ʫʪʠʮʘʿ ʜʝʣʝʮʠʿʝ ʛʝʥʘ ʟʘ Gal-3 ʥʘ ʬʝʥʦʪʠʧ ʠ ʬʫʥʢʮʠʿʝ ˂ʝʣʠʿʘ 

ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʫ ʪʢʠʚʫ ʢʦʣʦʥʘ.  

3. ʀʩʧʠʪʘʪʠ ʝʬʠʢʘʩʥʦʩʪ ʧʨʠʤʝʥʝ ʥʦʚʦʩʠʥʪʝʪʠʩʘʥʦʛ ʘʥʪʘʛʦʥʠʩʪʝ Gal-3 

(GM-CT-01, Davanat) ʫ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥʦʛ ʜʝʢʩʪʨʘʥ 

ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ. 
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3. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ 

3.1. ʃɸɹʆʈɸʊʆʈʀɱʉʂɽ ɾʀɺʆʊʀɳɽ 

 ʆʚʘ ʩʪʫʜʠʿʘ ʿʝ ʠʟʚʝʜʝʥʘ ʥʘ ʤʠʰʝʚʠʤʘ ʯʠʩʪʦʛ ʩʦʿʘ C57BL/6 ("wild type") ʠ 

ʥʘ ʤʠʰʝʚʠʤʘ ʠʩʪʦʛ ʩʦʿʘ ʩʘ ʮʠˀʘʥʦʤ ʜʝʣʝʮʠʿʦʤ ʛʝʥʘ ʟʘ Gal-3 (knock-out ʠʣʠ Gal-

3
-/-

C57BL/6). Gal-3
-/-

 ʤʠʰʝʚʠ ʩʫ ʥʘʙʘʚˀʝʥʠ ʠʟ ʦʜʛʘʿʘʣʠʰʪʘ ʟʘ ʤʠʰʝʚʝ 

ʋʥʠʚʝʨʟʠʪʝʪʘ ʂʘʣʠʬʦʨʥʠʿʘ ʟʘʭʚʘˀʫʿʫ˂ʠ ʧʨʦʬ. ʜʨ Hsu-ʫ (Daniel K. Hsu, 

Department of Dermatology, University of California, Davis, School of Medicine, 

Sacramento, California, USA). ʉʚʠ ʤʠʰʝʚʠ (wild type ʦʜʥʦʩʥʦ Gal-3
+/+

 ʤʠʰʝʚʠ 

ʢʘʦ ʠ Gal-3
-/-

 ʤʠʰʝʚʠ) ʩʫ ʦʜʛʘʿʘʥʠ ʫ ʚʠʚʘʨʠʿʫʤʫ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʫ 

ʂʨʘʛʫʿʝʚʮʫ. ʉʧʨʦʚʝʜʝʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʦʜʦʙʨʠʣʘ ɽʪʠʯʢʘ ʢʦʤʠʩʠʿʘ ʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʞʠʚʦʪʠˁʝ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ʂʨʘʛʫʿʝʚʮʫ (ʙʨʦʿ 01-10747 ʦʜ 3.12.2012. ʛʦʜʠʥʝ). 

 ʋ ʧʦʿʝʜʠʥʘʯʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʫʚʝʢ ʤʠʰʝʚʠ ʠʩʪʦʛ ʧʦʣʘ 

ʠ ʚʨʣʦ ʙʣʠʩʢʝ ʩʪʘʨʦʩʪʠ (ʨʘʟʣʠʢʘ ʫ ʩʪʘʨʦʩʪʠ ʥʠʿʝ ʙʠʣʘ ʚʝ˂ʘ ʦʜ 7 ʜʘʥʘ). ʊʘʢʦʹʝ, 

ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʤʠʰʝʚʠ ʧʨʠʙʣʠʞʥʝ ʪʝʣʝʩʥʝ ʤʘʩʝ (ʨʘʟʣʠʢʘ ʫ ʤʘʩʠ ʥʠʿʝ ʙʠʣʘ ʚʝ˂ʘ 

ʦʜ 0.5 ʛʨʘʤʘ). 

3.1.1. ʇʦʩʪʫʧʘʢ ʜʦʙʠʿʘˁʘ C57BL/6 ʤʠʰʝʚʘ ʩʘ ʮʠˀʘʥʦʤ ʜʝʣʝʮʠʿʦʤ ʛʝʥʘ ʟʘ 

Gal-3 

 ʍʦʤʦʣʦʛʘ ʨʝʢʦʤʙʠʥʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʟʘʤʝʥʫ ʛʝʥʘ ʠʟʤʝʹʫ ʧʘʨʘ ʭʦʤʦʣʦʛʠʭ 

ʩʝʢʚʝʥʮʠ ʜʚʘ ʤʦʣʝʢʫʣʘ DNA, ʢʦʿʠ ʠʤʘʿʫ ʩʣʠʯʥʝ ʠʣʠ ʠʥʜʝʥʪʠʯʥʝ ʥʫʢʣʝʦʪʠʜʝ 

(276). ʆʚʠʤ ʧʦʩʪʫʧʢʦʤ ʩʝ ʟʘʤʝˁʫʿʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʛʝʥ ʥʝʘʢʪʠʚʥʠʤ ʛʝʥʦʤ, ʯʠʤʝ 

ʩʝ ʫʧʦʪʧʫʥʦʩʪʠ ʝʣʠʤʠʰʝ, ʦʜʥʦʩʥʦ ñʠʩʢˀʫʯʫʿʝò ʬʫʥʢʮʠʿʘ ʧʦʩʪʦʿʝ˂ʝʛ ʛʝʥʘ (277). 

ʄʝʪʦʜʦʣʦʛʠʿʘ ʩʪʚʘʨʘˁʘ ñknock-outò ʤʠʰʝʚʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʟʘʤʝʥʠ ʩʘʤʦ ʿʝʜʥʦʛ 

ʜʝʣʘ ʠʣʠ ʢʦʤʧʣʝʪʥʦʛ ʮʠˀʥʦʛ (ʥʦʨʤʘʣʥʦʛ) ʛʝʥʘ ʥʝʬʫʥʢʮʠʦʥʘʣʥʠʤ (ʤʫʪʠʨʘʥʠʤ) 

ʛʝʥʦʤ ʧʦʤʦ˂ʫ ʭʦʤʦʣʦʛʝ ʨʝʢʦʤʙʠʥʘʮʠʿʝ (277). 

 ʇʨʦʮʝʩ ʜʦʙʠʿʘˁʘ ñknock-outò ʤʠʰʝʚʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʦʜʘʙʠʨʫ ʦʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʢʦʿʠʤʘ ʩʝ ʦʜʠʛʨʘʣʘ ʭʦʤʦʣʦʛʘ ʨʝʢʦʤʙʠʥʘʮʠʿʘ. ʇʨʝ ʩʚʝʛʘ ʚʨʰʠ ʩʝ ʪʨʘʥʩʬʝʢʮʠʿʘ 

ʚʝʢʪʦʨʘ ʩʘ ʩʪʨʘʥʠʤ, ʥʝʬʫʥʢʮʠʦʥʘʣʥʠʤ ʛʝʥʦʤ ʫ ʝʤʙʨʠʦʥʘʣʥʝ ʤʘʪʠʯʥʝ ˂ʝʣʠʿʝ. 

ʌʨʘʛʤʝʥʪ DNA ʩʘ ʤʫʪʠʨʘʥʠʤ ʛʝʥʦʤ (ʠʣʠ ʬʨʘʛʤʝʥʪ DNA ʩʘ "ʠʩʢˀʫʯʝʥʠʤ" 

ʛʝʥʦʤ) ʩʝ ʥʘʿʧʨʝ ʫʛʨʘʜʠ ʫ ʮʠˀʘʥʠ ʚʝʢʪʦʨ ʢʦʿʠ ʩʘʜʨʞʠ ʠ ʜʚʘ ʜʦʜʘʪʥʘ ʛʝʥʘ ʢʦʿʠʤa 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ 

ʩʝ ʢʦʥʪʨʦʣʠʰʝ ʨʝʢʦʤʙʠʥʘʮʠʿʘ: ʛʝʥ ʟʘ ʨʝʟʠʩʪʝʥʮʠʿʫ ʥʘ ʥʝʦʤʠʮʠʥ (Neo ʛʝʥ) ʠ ʛʝʥ 

ʟʘ ʚʠʨʫʩʥʫ ʪʠʤʠʜʠʥ ʢʠʥʘʟʫ (ʊʂ ʛʝʥ) (278, 279). Neo ʛʝʥ ʩʝ ʫʚʝʢ ʫʛʨʘʹʫʿʝ ʫ ʛʝʥʦʤ 

˂ʝʣʠʿʝ, ʜʦʢ ʩʝ ʊʂ ʛʝʥ ʛʫʙʠ ʩʘʤʦ ʫʢʦʣʠʢʦ ʩʝ ʦʜʠʛʨʘʣʘ ʭʦʤʦʣʦʛʘ ʨʝʢʦʤʙʠʥʘʮʠʿʘ. 

ʆʚʘʿ ʚʝʢʪʦʨ ʩʝ ʫʙʘʮʫʿʝ ʫ ʢʫʣʪʫʨʫ ˂ʝʣʠʿʘ ʯʠʿʠ ʤʝʜʠʿʫʤ ʩʘʜʨʞʠ ʥʝʦʤʠʮʠʥ ʠ 

ganciklovir ʠʣʠ FIAU (ʝʥʛʣ. 1-(29-deoxy-29-fluoro-1-ɓ-D-ʘrabinofuranosyl)-5-iodo-

uracil) ʢʦʿʠ ʩʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʪʠʤʠʜʠʥ ʢʠʥʘʟʝ ʤʝʪʘʙʦʣʠʰʫ ʫ ʪʦʢʩʠʯʥʠ ʧʨʦʜʫʢʪ. 

ʋʢʦʣʠʢʦ ʿʝ ʬʨʘʛʤʝʥʪ DNA ʩʘ ʤʫʪʠʨʘʥʠʤ ʛʝʥʦʤ ʥʘʩʫʤʠʮʝ ʠʥʪʝʛʨʠʩʘʥ ʫ ˂ʝʣʠʿʫ, 

ʦʚʘʢʚʘ ˂ʝʣʠʿʘ ʙʠ˂ʝ ʨʝʟʠʩʪʝʥʪʥʘ ʥʘ ʥʝʦʤʠʮʠʥ, ʘʣʠ ˂ʝ ʙʠʪʠ ʫʥʠʰʪʝʥʘ ʧʦʤʦ˂ʫ 

ganciklovir-ʘ ʠʣʠ FIAU. ʇʨʝʞʠʚʝ˂ʝ ʩʚʝ ˂ʝʣʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʦʜʠʛʨʘʣʘ ʭʦʤʦʣʦʛʘ 

ʨʝʢʦʤʙʠʥʘʮʠʿʘ, ʿʝʨ ˂ʝ ʙʠʪʠ ʨʝʟʠʩʪʝʥʪʥʝ ʠ ʥʘ ʥʝʦʤʠʮʠʥ ʠ ʥʘ ganciklovir ʠʣʠ 

FIAU (278, 279).  

 ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʤʠʰʠʿʠ ʛʝʥ ʟʘ Gal-3 ʩʘʜʨʞʠ ʰʝʩʪ ʝʛʟʦʥʘ (280) ʧʨʠ ʯʝʤʫ 

ʝʛʟʦʥ 2 ʠ 3 ʢʦʜʠʨʘʿʫ ʘʤʠʥʦ-ʪʝʨʤʠʥʘʣʥʠ ʢʨʘʿ ʤʦʣʝʢʫʣʘ Gal-3, ʜʦʢ ʝʛʟʦʥʠ 4, 5 ʠ 6 

ʢʦʜʠʨʘʿʫ ʢʘʨʙʦʢʩʠ-ʪʝʨʤʠʥʘʣʥʠ ʢʨʘʿ ʩʘ ʜʦʤʝʥʦʤ ʢʦʿʠʤ ʧʨʝʧʦʟʥʘʿʝ 

ʫʛˀʝʥʝʭʠʜʨʘʪʝ. ʋ ʣʘʙʦʨʘʪʦʨʠʿʠ ʧʨʦʬ. ʜʨ Hsu-ʘ ʫ ʮʠˀʫ ʜʦʙʠʿʘˁʘ Gal-3
-/-

 ʤʠʰʝʚʘ 

ʥʘʧʨʘʚˀʝʥ ʿʝ ʧʨʝʢʠʜ ʛʝʥʘ ʟʘ Gal-3 ʥʘ ʥʠʚʦʫ ʝʤʙʨʠʦʥʘʣʥʠʭ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ 

(281). ʇʨʠ ʪʦʤʝ ʿʝ ʢʦʨʠʰ˂ʝʥ ʚʝʢʪʦʨ ʢʦʿʠ ʿʝ ʢʦʥʩʪʨʫʠʩʘʥ ʪʘʢʦ ʜʘ ʩʘʜʨʞʠ 

ʬʨʘʛʤʝʥʪ ʢʣʦʥʠʨʘʥʝ DNA ʟʘ Gal-3, ʘ ʩʪʨʘʪʝʛʠʿʘ ʟʘ ʜʦʙʠʿʘˁʝ Gal-3
-/-

 ʤʠʰʝʚʘ ʩʝ 

ʟʘʩʥʠʚʘʣʘ ʥʘ ʧʨʝʢʠʜʫ ʦʥʦʛ ʛʝʥʩʢʦʛ ʨʝʛʠʦʥʘ ʢʦʿʠ ʢʦʜʠʨʘ ʜʦʤʝʥ ʟʘ ʧʨʝʧʦʟʥʘʚʘˁʝ 

ʫʛˀʝʥʦʭʠʜʨʘʪʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʢʨʘʪʘʢ ʩʝʛʤʝʥʪ (ʦʜ 0.5 ʢʠʣʦ ʙʘʟʘ) ʢʦʛʘ ʯʠʥʝ 

ʠʥʪʨʦʥ-4 ʠ ʝʛʟʦʥ-5 ʿʝ ʟʘʤʝˁʝʥ ʛʝʥʦʤ ʟʘ ʨʝʟʠʩʪʝʥʮʠʿʫ ʥʘ ʥʝʦʤʠʮʠʥ. ʉʝʛʤʝʥʪ ʦʜ 

ʝʛʟʦʥʘ-4 ʜʦ ʝʛʟʦʥʘ-5 ʤʠʰʠʿʝʛ ʛʝʥʘ ʟʘ Gal-3 ʿʝ ʫʛʨʘʹʝʥ ʫ pMC1Neo Poly(A) ʚʝʢʪʦʨ 

(Stratagene, La Jolla, CA) ʠ ʪʦ ʥʘ ʛʦʨˁʝʤ ʢʨʘʿʫ ʫ ʙʣʠʟʠʥʠ ʧʨʦʤʦʪʝʨʘ ʟʘ ʪʠʤʠʜʠʥ 

ʢʠʥʘʟʫ-Neo. ɼʨʫʛʠ ʩʝʛʤʝʥʪ ʦʜ ʝʛʟʦʥʘ-5 ʜʦ ʝʛʟʦʥʘ-6 ʿʝ ʫʛʨʘʹʝʥ ʥʠʩʭʦʜʥʦ ʦʜ Neo, 

ʜʦʢ ʿʝ ʫ ʚʝʢʪʦʨʫ ʩʝʛʤʝʥʪ ʥʘ ʩʧʦʿʫ ʠʥʪʨʦʥʘ-4 ʠ ʝʛʟʦʥʘ-5 ʧʨʝʢʠʥʫʪ Neo ʛʝʥʦʤ 

(281). ʎʠˀʘʥʠ ʚʝʢʪʦʨ ʿʝ ʫʛʨʘʹʝʥ ʫ ʤʠʰʠʿʝ ʤʘʪʠʯʥʝ ˂ʝʣʠʿʝ, D3, ʘ ʟʘʪʠʤ ʩʫ 

ʪʨʘʥʩʬʝʢʪʦʚʘʥʝ ˂ʝʣʠʿʝ ʩʝʣʝʢʪʦʚʘʥʝ ʫʟ ʧʦʤʦ˂ G418, ʜʦʢ ʿʝ ʭʦʤʦʣʦʛʘ 

ʨʝʢʦʤʙʠʥʘʮʠʿʘ ʫ G418-51 ʨʝʟʠʩʪʝʥʪʥʠʤ ˂ʝʣʠʿʘʤʘ ʜʝʪʝʢʪʦʚʘʥʘ ʧʦʤʦ˂ʫ ʜʚʝ 

ʪʝʭʥʠʢʝ: PCR (ʝʥʛʣ. Polimerase Chain Reaction) ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʘʿʤʝʨʘ 

ʩʧʝʮʠʬʠʯʥʠʭ ʟʘ Neo ʛʝʥ, ʢʘʦ ʠ Southern- ʙʣʦʪ ʭʠʙʨʠʜʠʟʘʮʠʿʦʤ. ʉʢʨʠʥʠʥʛʦʤ 894 

ʢʣʦʥʦʚʘ ʝʤʙʨʠʦʥʘʣʥʠʭ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʩʫ ʩʘʤʦ ʜʚʘ ʢʣʦʥʘ 4A2 

ʠ 9A4 ʫ ʢʦʿʠʤʘ ʿʝ ʜʝʪʝʢʪʦʚʘʥʘ ʭʦʤʦʣʦʛʘ ʨʝʢʦʤʙʠʥʘʮʠʿʘ ʧʦʤʦ˂ʫ ʧʨʦʙʝ 4 (281). 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ 

 ɱʝʜʘʥ ʢʣʦʥ ʝʤʙʨʠʦʥʘʣʥʠʭ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʫ ʢʦʤʝ ʩʝ ʦʜʠʛʨʘʣʘ ʭʦʤʦʣʦʛʘ 

ʨʝʢʦʤʙʠʥʘʮʠʿʘ ʿʝ ʥʘʿʧʨʝ ʧʨʦʧʘʛʠʨʘʥ ʘ ʦʥʜʘ ʩʫ ʦʚʘʢʚʝ ˂ʝʣʠʿʝ ʫʙʨʠʟʛʘʥʝ ʫ ʪʨʠ ʠ 

ʧʦ ʜʘʥʘ ʩʪʘʨʝ ʙʣʘʩʪʦʮʠʩʪʝ C57BL/6 ʤʠʰʝʚʘ, ʘ ʟʘʪʠʤ ʩʫ ʦʚʘʢʚʝ ʙʣʘʩʪʦʮʠʩʪʝ 

ʠʤʧʣʘʥʪʠʨʘʥʝ ʫ ʣʘʞʥʦ ʛʨʘʚʠʜʥʝ CD1 ʞʝʥʢʝ (ʩʫʨʦʛʘʪ ʤʘʿʢʝ). ʅʘ ʪʘʿ ʥʘʯʠʥ ʩʫ 

ʧʨʚʦ ʜʦʙʠʿʝʥʠ ʭʠʤʝʨʠʯʥʠ ʤʠʰʝʚʠ, ʘ ʟʘʪʠʤ ʫʢʨʰʪʘˁʝʤ ʭʠʤʝʨʠʯʥʠʭ ʤʫʞʿʘʢʘ ʩʘ 

C57BL/6 ʞʝʥʢʘʤʘ ʥʘʿʧʨʝ ʩʫ ʜʦʙʠʿʝʥʠ ʭʝʪʝʨʦʟʠʛʦʪʥʠ knock-out ʤʠʰʝʚʠ (Gal-3-/+ 

ʤʠʰʝʚʠ). ʀʥʙʨʝʜʥʠʤ ʫʢʨʰʪʘˁʝʤ ʦʚʘʢʚʠʭ ʭʝʪʝʨʦʟʠʛʦʪʥʠʭ ʤʠʰʝʚʘ ʥʘʢʦʥ ʜʝʚʝʪ 

ʛʝʥʝʨʘʮʠʿʘ ʜʦʙʠʿʝʥʠ ʩʫ ʭʦʤʦʟʠʛʦʪʥʠ knock-out ʤʠʰʝʚʠ ʢʦʿʠ ʩʫ ʛʝʥʩʢʠ 

ʜʝʬʠʮʠʿʝʥʪʥʠ ʫ ʝʢʩʧʨʝʩʠʿʠ ʤʦʣʝʢʫʣʘ Gal-3 (Gal-3
-/- 
ʤʠʰʝʚʠ) (281). 

 ʋ Gal-3
-/-

 ʤʠʰʝʚʘ ʜʦʙʠʿʝʥʠʭ ʥʘ ʦʚʘʢʘʚ ʥʘʯʠʥ ʠʟʦʣʦʚʘʥʠ ʩʫ ʨʘʟʣʠʯʠʪʠ 

ʦʨʛʘʥʠ (ʥʘʜʙʫʙʨʝʞʥʘ ʞʣʝʟʜʘ, ʤʦʟʘʢ, ʩʨʮʝ, ʿʝʪʨʘ, ʧʣʫ˂ʘ, ʣʠʤʬʥʠ ʯʚʦʨʦʚʠ, 

ʩʣʝʟʠʥʘ ʠ ʪʠʤʫʩ) ʫ ʢʦʿʠʤʘ ʭʠʩʪʦʣʦʰʢʦʤ ʘʥʘʣʠʟʦʤ ʥʠʩʫ ʫʦʯʝʥʝ ʙʠʣʦ ʢʘʢʚʝ 

ʧʨʦʤʝʥʝ. ʅʠʿʝ ʙʠʣʦ ʨʘʟʣʠʢʝ ʫ ʙʨʦʿʫ ʢʨʚʥʠʭ ˂ʝʣʠʿʘ ʠʟʤʝʹʫ Gal-3
-/-

 ʠ Gal-3
+/+

 

ʤʠʰʝʚʘ. ɸʥʘʣʠʟʠʨʘʥʝ ʩʫ ʩʫʙʧʦʧʫʣʘʮʠʿʝ ʣʠʤʬʦʮʠʪʘ ʫ ʪʠʤʫʩʫ, ʩʣʝʟʠʥʠ ʠ 

ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ. ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʿʝ ʫʢʫʧʘʥ ʙʨʦʿ ʣʠʤʬʦʮʠʪʘ ʢʘʦ ʠ ʦʜʥʦʩ 

CD4+/CD8+ ˂ʝʣʠʿʘ ʧʨʠʙʣʠʞʥʦ ʠʩʪʠ ʫ Gal-3
-/- 
ʠ Gal-3

+/+
 ʤʠʰʝʚʘ (281). 

3.2. ʀʅɼʋʂʎʀɱɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʅʆɻ ɸʂʋʊʅʆɻ ʂʆʃʀʊʀʉɸ 

ɼɽʂʉʊʈɸʅ ʅɸʊʈʀɱʋʄ ʉʋʃʌɸʊʆʄ 

 ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣ ʢʦʣʠʪʠʩʘ ʠʟʘʟʚʘʥ ʜʝʢʩʪʨʘʥ ʥʘʪʨʠʿʫʤ ʩʫʣʬʘʪʦʤ, 

ʿʝ ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʠʭ ʤʦʜʝʣʘ, ʢʦʨʠʰ˂ʝʥ ʿʝ ʠ ʫ ʦʚʦʿ ʩʪʫʜʠʿʠ. ʋʢʦʣʠʢʦ ʿʝ 

ʤʠʰʝʚʠʤʘ 7 ʜʘʥʘ ʜʦʩʪʫʧʘʥ 3% DSS, ʨʘʩʪʚʦʨʝʥ ʫ ʧʠʿʘ˂ʦʿ ʚʦʜʠ ʞʠʚʦʪʠˁʝ ˂ʝ 

ʨʘʟʚʠʪʠ ʩʠʤʧʪʦʤʝ ʙʦʣʝʩʪʠ ʩʣʠʯʥʝ ʫʣʮʝʨʦʟʥʦʤ ʢʦʣʠʪʠʩʫ ˀʫʜʠ (111). DSS (TdB 

Consultancy, Upssala Sweden; DB001-500g/ 40kDa) ʿʝ ʙʠʦ ʨʘʩʪʚʦʨʝʥ ʫ 

ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ WT ʠ Gal-3
-/-

 ʤʠʰʝʚʘ ʩʫ ʧʠʣʝ 3% 

DSS, ʜʦʢ ʩʫ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʞʠʚʦʪʠˁʘ ʠʤʘʣʝ ʧʨʠʩʪʫʧ ʚʦʜʠ ʙʝʟ DSS ʪʦʢʦʤ 7 

ʜʘʥʘ. ɿʘ ʧʨʦʮʝʥʫ ʪʝʞʠʥʝ ʙʦʣʝʩʪʠ ʧʨʘ˂ʝʥ ʿʝ ʢʣʠʥʠʯʢʠ ʩʢʦʨ ʫ ʞʠʚʦʪʠˁʘ, ʘ ʩʪʝʧʝʥ 

ʦʰʪʝ˂ʝˁʘ ʪʢʠʚʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʧʨʦʮʝˁʠʚʘʥ ʿʝ ʧʘʪʦʭʠʩʪʦʣʦʰʢʦʤ ʘʥʘʣʠʟʦʤ. 
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3.3. ʆɼʈɽɫʀɺɸɳɽ ʂʃʀʅʀʏʂʆɻ ʉʂʆʈɸ 

 ʂʣʠʥʠʯʢʠ ʩʢʦʨ (ʝʥʛʣ. Disease Activity Index, DAI) ʿʝ ʦʙʫʭʚʘʪʘʦ ʧʨʘ˂ʝˁʝ 

ʛʫʙʠʪʢʘ ʪʝʣʝʩʥʝ ʤʘʩʝ, ʢʦʥʟʠʩʪʝʥʮʠʿʝ ʩʪʦʣʠʮʝ ʠ ʧʨʠʩʫʩʪʚʘ/ʦʜʩʫʩʪʚʘ ʨʝʢʪʘʣʥʦʛ 

ʢʨʚʘʨʝˁʘ ʪʦʢʦʤ 7 ʜʘʥʘ ʧʨʠʤʝʥʝ DSS-ʘ (146) (ʊʘʙʝʣʘ 2). 

 

ʊʘʙʝʣʘ 2. ʂʣʠʥʠʯʢʠ ʩʢʦʨ (Disease Activity Index-DAI)*  

ʉʢʦʨ ɻʫʙʠʪʘʢ ʪʝʣʝʩʥʝ ʤʘʩʝ ʂʦʥʟʠʩʪʝʥʮʠʿʘ ʬʝʮʝʩʘ ʈʝʢʪʘʣʥʦ ʢʨʚʘʨʝˁʝ 

0 ʥʝʤʘ ʛʫʙʠʪʢʘ ʥʦʨʤʘʣʥʘ ʥʝʤʘ ʢʨʚʘʨʝˁʘ 

1 1-5% ʥʦʨʤʘʣʥʘ ʥʝʤʘ ʢʨʚʘʨʝˁʘ 

2 6-10% ʨʝʪʢʘ ʩʣʘʙʦ ʢʨʚʘʨʝˁʝ 

3 11-15%  ʨʝʪʢʘ, ʩʣʫʟʘʚʘ ʚʠʜˀʠʚʦ ʢʨʚʘʨʝˁʝ 

4 >15% ʜʠʿʘʨʝʿʘ ʚʝʣʠʢʦ ʢʨʚʘʨʝˁʝ 

*DAI ʩʝ ʨʘʯʫʥʘ ʢʘʦ ʩʫʤʘ ʩʚʘ ʪʨʠ ʧʘʨʘʤʝʪʨʘ 

 ɻʫʙʠʪʘʢ ʪʝʣʝʩʥʝ ʤʘʩʝ ʠ ʯʝʩʪʝ ʜʠʿʘʨʝʿʝ ʩʫ ʢʣʠʥʠʯʢʠ ʩʠʤʧʪʦʤʠ ʫʣʮʝʨʦʟʥʦʛ 

ʢʦʣʠʪʠʩʘ. ʄʠʰʝʚʠ ʩʫ ʞʨʪʚʦʚʘʥʠ 7 ʜʘʥʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ DSS-ʘ ʨʘʩʪʚʦʨʝʥʦʛ ʫ 

ʧʠʿʘ˂ʦʿ ʚʦʜʠ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ), ʦʜʥʦʩʥʦ ʧʨʠʩʪʫʧʘ ʦʙʠʯʥʦ ʿ ʚʦʜʠ 

(ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ) ʫ ʘʪʤʦʩʬʝʨʠ ʟʘʩʠ˂ʝʥʦʿ ʜʠʝʪʠʣʝʪʨʦʤ (BETA HEM, ɹʝʦʛʨʘʜ). 

3.4. ʇɸʊʆʍʀʉʊʆʃʆʐʂɽ ɸʅɸʃʀɿɽ 

3.4.1. ʌʠʢʩʘʮʠʿʘ ʠ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʿʘ ʪʢʠʚʘ ʢʦʣʦʥʘ 

 ʅʘʢʦʥ ʞʨʪʚʦʚʘˁʘ ʞʠʚʦʪʠˁʘ ʠʟʦʣʦʚʘʥʦ ʿʝ ʜʝʙʝʣʦ ʮʨʝʚʦ,  ʢʦʿʝ ʿʝ ʧʦʪʦʤ 

ʣʦʥʛʠʪʫʜʠʥʘʣʥʦ ʧʨʝʩʝʯʝʥʦ ʠ ʫʨʦʣʦʚʘʥʦ ʫ ʪʘʢʦʟʚʘʥʝ ''ʰʚʘʿʮʘʨʩʢʝ ʨʦʣʥʠʮʝ'', ʢʘʦ 

ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʉʣʠʮʠ 9 (282). ʆʚʘʢʦ ʜʦʙʠʿʝʥʠ ʫʟʦʨʮʠ ʬʠʢʩʠʨʘʥʠ ʩʫ ʫ 4% 

ʥʝʫʪʨʘʣʥʦʤ ʧʫʬʝʨʠʩʘʥʦʤ ʨʘʩʪʚʦʨʫ ʬʦʨʤʘʣʠʥʘ, ʫ ʪʦʢʫ 24 ʯʘʩʘ, ʥʘ ʩʦʙʥʦʿ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʇʦ ʟʘʚʨʰʝʥʦʿ ʬʠʢʩʘʮʠʿʠ, ʫʟʦʨʮʠ ʩʫ ʜʝʭʠʜʨʠʩʘʥʠ ʧʨʦʚʦʹʝˁʝʤ ʢʨʦʟ 

ʩʝʨʠʿʫ ʘʣʢʦʭʦʣʘ ʨʘʩʪʫ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ (70%, 96% ʠ 100%), ʧʨʦʩʚʝʪˀʘʚʘʥʠ ʫ 

ʢʩʠʣʦʣʫ ʠ ʢʘʣʫʧˀʝʥʠ ʫ ʧʘʨʘʧʣʘʩʪ. ʇʦʧʨʝʯʥʠ ʩʝʨʠʿʩʢʠ ʧʨʝʩʝʮʠ, ʜʝʙˀʠʥʝ 4 ɛʤ, 

ʩʝʯʝʥʠ ʩʫ ʥʘ ʤʠʢʨʦʪʦʤʫ Leica RM 2135, Austria. 
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ʉʣʠʢʘ 9. ʐʚʘʿʮʘʨʩʢʘ ʨʦʣʥʠʮʘ. 

3.4.2. ɹʦʿʝˁʝ ʭʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʝʦʟʠʥʦʤ (H&E) 

 ʇʦʩʣʝ ʜʝʧʘʨʘʬʠʥʠʩʘˁʘ ʫ ʢʩʠʣʦʣʫ ʠ ʭʠʜʨʘʪʘʮʠʿʝ ʫ ʦʧʘʜʘʿʫ˂ʝʤ ʨʝʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʣʢʦʭʦʣʘ, ʠʩʝʯʮʠ ʩʫ ʙʦʿʝʥʠ Haematoxylin-ʦʤ ʧʦ Mayer-ʫ, 

ʧʨʦʩʚʝʪˀʘʚʘʥʠ ʫ 2% ʨʘʩʪʚʦʨʫ ʝʦʟʠʥʘ, ʟʘʪʠʤ ʜʝʭʠʜʨʠʩʘʥʠ, ʧʨʦʩʚʝʪˀʠʚʘʥʠ ʠ 

ʧʦʩʪʘʚˀʘʥʠ ʥʘ ʧʣʦʯʠʮʝ ʩʘ Canada balzamom. ʇʨʝʧʘʨʘʪʠ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʧʦʜ 

ʩʚʝʪʣʦʩʥʠʤ ʤʠʢʨʦʩʢʦʧʦʤ ʥʘʢʦʥ 24- ʯʘʩʦʚʥʦʛ ʩʫʰʝˁʘ. 

3.4.3. ʆʜʨʝʹʠʚʘˁʝ ʭʠʩʪʦʣʦʰʢʦʛ ʩʢʦʨʘ 

 ʅʘ ʭʠʩʪʦʣʦʰʢʠʤ ʧʨʝʧʘʨʘʪʠʤʘ ʦʜʨʝʹʠʚʘʥʦ ʿʝ ʦʰʪʝ˂ʝˁʝ ʝʧʠʪʝʣʘ ʠ 

ʠʥʬʠʣʪʨʘʮʠʿʘ ʠʥʬʣʘʤʘʮʠʿʩʢʠʤ ˂ʝʣʠʿʘʤʘ (ʊʘʙʝʣʘ 3) ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʤ 

ʧʨʦʪʦʢʦʣʫ (283). ʇʨʝʧʘʨʘʪ ʩʫ, ʥʘʢʦʥ ʙʦʿʝˁʘ ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥʦʤ, ʧʦʩʤʘʪʨʘʥʠ 

ʧʦʜ ʩʚʝʪʣʦʩʥʠʤ ʤʠʢʨʦʩʢʦʧʦʤ (ʫʚʝ˂ʘˁʝ 100Ĭ) ʠ ʬʦʪʦʛʨʘʬʠʩʘʥʠ ʜʠʛʠʪʘʣʥʠʤ 

ʘʧʘʨʘʪʦʤ (BX51, Olympus, Japan). 
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ʊʘʙʝʣʘ 3. ʍʠʩʪʦʣʦʰʢʠ ʩʢʦʨ* 

ʉʢʦʨ ʀʥʬʠʣʪʨʘʮʠʿʘ ɽʧʠʪʝʣ 

0 ʥʝʤʘ ʠʥʬʠʣʪʨʘʮʠʿʝ ʥʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʿʘ 

1 ʠʥʬʠʣʪʨʘʪ ʦʢʦ ʙʘʟʝ ʢʨʠʧʪʝ ʛʫʙʠʪʘʢ ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ 

2 ʠʥʬʠʣʪʨʘʪ ʜʦʩʝʞʝ ʜʦ laminae 

muscularis mucosae 

ʛʫʙʠʪʘʢ ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ ʥʘ 

ʚʝ˂ʦʿ ʧʦʚʨʰʠʥʠ 

3 ʝʢʩʪʝʥʟʠʚʥʠ ʠʥʬʠʣʪʨʘʪ ʜʦʩʝʞʝ 

ʜʦ laminae muscularis mucosae, 

ʠʩʪʘˁʝʥʘ ʤʫʢʦʟʘ ʠ ʧʦʿʘʚʘ 

ʝʜʝʤʘ 

ʛʫʙʠʪʘʢ ʢʨʠʧʪʠ 

4 ʠʥʬʠʣʪʨʘʮʠʿʘ ʜʦ laminae 

submucosa-e 

ʛʫʙʠʪʘʢ ʢʨʠʧʪʠ ʥʘ ʚʝ˂ʦʿ ʧʦʚʨʰʠʥʠ 

*ʉʢʦʨ ʩʝ ʨʘʯʫʥʘ ʪʘʢʦ ʰʪʦ ʩʝ ʩʘʙʠʨʘʿʫ ʦʙʘ ʧʘʨʘʤʝʪʨʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʠʤ ʩʢʦʨʦʤ 8. 

3.5. ɸʇʃʀʂɸʎʀɱɸ DAVANAT-ʘ 

 ʋ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʠʩʧʠʪʠʚʘʥʦ ʜʘ ʣʠ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʘ 

ʧʨʠʤʝʥʘ ʘʥʪʘʛʦʥʠʩʪʝ Gal-3 (Gal-3INH, GM-CT-01) ʤʦʞʝ ʜʘ ʧʨʝʚʝʥʠʨʘ ʢʦʣʠʪʠʩ 

ʠʟʘʟʚʘʥ DSS-ʦʤ, ʢʦʨʠʰ˂ʝʥʠ ʩʫ WT ʤʠʰʝʚʠ. GM-CT-01 ʿʝ ʣʠʥʝʘʨʥʠ 

ʧʦʣʠʩʘʭʘʨʠʜ, ʦʢʚʠʨʥʝ ʤʦʣʝʢʫʣʩʢʝ ʪʝʞʠʥʝ 54ʢDa, ʠʟʦʣʦʚʘʥ ʠʟ Cyamopsis 

tetragonoloba guar bean/gum (ʨʝʛʠʩʪʨʦʚʘʥ ʢʘʦ ʧʘʪʝʥʪ US 7,893,252). ʀʥʭʠʙʠʪʦʨ 

Gal-3 (Davanat) ʿʝ ʜʦʙʠʿʝʥ ʦʜ ʧʨʦʬʝʩʦʨʘ ʜʨ Anatole Klyosov (Galectin 

Therapeutics Inc, Norcross, Georgia, United States of America).  

 DavanatÈ ʿʝ ʫʛˀʝʥʦʭʠʜʨʘʪʥʠ ʧʦʣʠʤʝʨ, ʩʘʩʪʘʚˀʝʥ ʦʜ ʤʘʥʦʟʝ ʠ ʛʘʣʘʢʪʦʟʝ, 

ʤʦʣʝʢʫʣʩʢʝ ʪʝʞʠʥʝ 59kDa (ʉʣʠʢʘ 10). ʇʨʦʩʝʯʥʘ ʧʦʣʠʤʝʨʥʘ ʿʝʜʠʥʠʮʘ Ŭ-

ʛʘʣʘʢʪʦʤʘʥʘʥʘ ʩʘʜʨʞʠ 17 ɓ-D-Man ʨʝʟʠʜʫʘ ʠ 10 Ŭ-D-Gal ʨʝʟʠʜʫʘ ʛʨʘʜʝ˂ʠ 

ʧʦʣʠʤʝʨʥʠ ʤʦʣʝʢʫʣ ʦʜ ʦʢʦ 12 ʪʘʢʚʠʭ ʿʝʜʠʥʠʮʘ (284). ʋ ʪʦʢʫ ʿʝ ʝʚʘʣʫʘʮʠʿʘ 

ʝʬʝʢʪʘ Davanat-ʘ ʥʘ ʤʝʪʘʩʪʘʟʝ ʢʦʣʦʨʝʢʪʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ ʫ II ʬʘʟʠ ʢʣʠʥʠʯʢʦʛ 

ʠʩʧʠʪʠʚʘˁʘ (http://clinicaltrials.gov/ct2/show/NCT00110721). Davanat ʜʝʣʫʿʝ ʢʘʦ 

http://clinicaltrials.gov/ct2/show/NCT00110721
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ʘʥʪʘʛʦʥʠʩʪʘ ʢʘʢʦ ʟʘ ʩʝʢʨʝʪʦʚʘʥʠ Gal-3, ʪʘʢʦ ʠ ʟʘ ʝʢʩʧʨʠʤʠʨʘʥ ʥʘ ʤʝʤʙʨʘʥʠ 

˂ʝʣʠʿʘ.  ɺʝʟʫʿʫ˂ʠ ʩʝ ʟʘ Gal-3 ʥʘʨʫʰʘʚʘ ʤʥʦʛʦʙʨʦʿʥʝ ʬʫʥʢʮʠʿʝ ʦʚʦʛ ʤʦʣʝʢʫʣʘ. 

ʇʦʿʝʜʠʥʘʯʥʘ ʜʦʟʘ Davanat-a ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʿʝ ʙʠʣʘ 

100ɛg/kg, ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ 0, 2, 4 ʠ 6. ʜʘʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ (285). 

 

ʉʣʠʢʘ 10. ʍʝʤʠʿʩʢʘ ʩʪʨʫʢʪʫʨʘ Davanat-ʘ. DavanatÈ ʿʝ ʫʛˀʝʥʦʭʠʜʨʘʪʥʠ ʧʦʣʠʤʝʨ, ʩʘʩʪʘʚˀʝʥ ʦʜ 

ʤʘʥʦʟʝ ʠ ʛʘʣʘʢʪʦʟʝ. 

3.6. ɸʇʃʀʂɸʎʀɱɸ Ŭ- ɻɸʃɸʂʊʆʎɽʈɸʄʀɼɸ (Ŭ- GalCer) 

 Ŭ-GalCer ʿʝ ʧʦʪʝʥʪʥʠ ʘʢʪʠʚʘʪʦʨ NKT ˂ʝʣʠʿʘ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʫ ʢʦʿʠʤʘ 

ʿʝ ʠʩʧʠʪʠʚʘʥʦ ʜʘ ʣʠ ʦʜʩʫʩʪʚʦ Gal-3 ʫʪʠʯʝ ʥʘ ʧʨʦʪʝʢʪʠʚʥʫ ʫʣʦʛʫ NKT ˂ʝʣʠʿʘ ʫ 

ʘʢʫʪʥʦʤ ʢʦʣʠʪʠʩʫ, ʤʠʰʝʚʠʤʘ ʿʝ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ ʘʧʣʠʢʦʚʘʥ Ŭ-GalCer 

(100ɛg/ʢg ʪʝʣʝʩʥʝ ʤʘʩʝ) ʩʚʘʢʦʜʥʝʚʥʦ ʪʦʢʦʤ ʩʝʜʤʦʜʥʝʚʥʝ ʧʨʠʤʝʥʝ DSS-ʘ (155). 

3.7. ɸʇʃʀʂɸʎʀɱɸ MSCs 

 ɼʚʘʥʘʝʩʪ ʩʘʪʠ ʦʜ ʧʦʯʝʪʢʘ ʧʨʠʤʝʥʝ DSS-ʘ, ʤʠʰʝʚʠʤʘ ʩʫ 

ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ ʘʧʣʠʢʦʚʘʥʝ MSCs  ʜʦʙʠʿʝʥʝ ʠʟ ʢʦʩʪʥʝ ʩʨʞʠ WT ʤʠʰʝʚʘ 

(0.5x10
6
 ˂ʝʣʠʿʘ) ʫ 200Õl PBS-ʘ (286) ʢʘʦ ʠ MSCs ʢʫʣʪʠʚʠʩʘʥʝ ʫ ʤʝʜʠʿʫʤʫ ʩʘ 

ʜʦʜʘʪʠʤ ʠʥʭʠʙʠʪʦʨʦʤ Gal-3 (287). 

3.8. ʀɿʆʃɸʎʀɱɸ ʀʅʌʃɸʄɸʎʀɱʉʂʀʍ ɴɽʃʀɱɸ ʀɿ LAMINE PROPRIA-ʝ 

ʊʂʀɺɸ ɼɽɹɽʃʆɻ ʎʈɽɺɸ 

 ʅʘʢʦʥ ʞʨʪʚʦʚʘˁʘ ʤʠʰʝʚʘ ʠʟʜʚʦʿʝʥʦ ʿʝ ʪʢʠʚʦ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʠ ʠʟʦʣʦʚʘʥʝ 

˂ʝʣʠʿʝ ʠʟ ʣʘʤʠʥʝ ʧʨʦʧʨʠʿʝ ʧʦ ʚʝ˂ ʫʪʚʨʹʝʥʦʤ ʧʨʦʪʦʢʦʣʫ (288). ɼʝʙʝʣʦ ʮʨʝʚʦ ʿʝ 

ʧʨʝʩʝʯʝʥʦ ʣʦʥʛʠʪʫʜʠʥʘʣʥʦ ʠ ʜʦʜʘʪʥʦ ʫʩʠʪˁʝʥʦ ʥʘ 3-4 ʩʝʢʮʠʿʝ, ʥʘʢʦʥ ʪʦʛʘ ʿʝ 
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ʠʩʧʨʘʥʦ HBSS-ʦʤ (ʝʥʛʣ. Hank's balanced salt solution, HBSS), ʢʦʿʠ ʥʝ ʩʘʜʨʞʠ 

ʤʘʛʥʝʟʠʿʫʤ ʠ ʢʘʣʮʠʿʫʤ. ʆʚʘʢʦ ʜʦʙʠʿʝʥʦ ʪʢʠʚʦ ʧʨʠʧʨʝʤˀʝʥʦ ʿʝ ʟʘ ʜʠʛʝʩʪʠʿʫ ʫ 

20ml HBSS ʤʝʜʠʿʫʤa ʩʘ 10% FBS-ʦʤ, 15mʄ HEPES-ʦʤ, 5mʄ EDTA, 30 ʤʠʥʫʪʘ 

ʫ ʚʦʜʝʥʦʤ ʢʫʧʘʪʠʣʫ ʥʘ 37Áʉ. ʌʨʘʛʤʝʥʪʠ ʮʨʝʚʘ ʩʫ ʥʘʢʦʥ ʪʦʛʘ ʜʦʜʘʪʥʦ ʠʩʧʨʘʥʠ ʩʘ 

HBSS-ʦʤ ʠ ʧʦʪʦʤ ʫʩʠʪˁʝʥʠ. ʉʘʜʨʞʘʿ ʿʝ ʪʨʝʪʠʨʘʥ ʩʘ 1ml 4000 Mandl ʿʝʜʠʥʠʮʘ 

ʢʦʣʘʛʝʥʘʟʝ D ʠ 200ɛl Dnase (1mg/ml NaCl), ʥʘ 37Áʉ ʫ ʚʦʜʝʥʦʤ ʢʫʧʘʪʠʣʫ ʪʦʢʦʤ 

ʿʝʜʥʦʛ ʩʘʪʘ. ɼʦʙʠʿʝʥʠ ʩʘʜʨʞʘʿ ʿʝ ʬʠʣʪʨʠʨʘʥ ʢʨʦʟ ʩʝʨʠʿʫ ˂ʝʣʠʿʩʢʠʭ ʩʠʪʘ 

ʨʘʟʣʠʯʠʪʦʛ ʧʨʦʤʝʨʘ (100ɛm ʠ 40ɛm), ʘ ʧʦʪʦʤ ʮʝʥʪʨʠʬʫʛʠʨʘʥ ʥʘ 450g ʫ ʪʨʘʿʘˁʫ 

ʦʜ 10 ʤʠʥʫʪʘ. ʅʘʢʦʥ ʦʜʣʠʚʘˁʘ ʩʫʧʝʨʥʘʪʘʥʪʘ, ʪʘʣʦʛ ʿʝ ʨʝʩʫʩʧʝʥʜʦʚʘʥ 30% 

Percoll-ʦʤ, ʘ ʟʘʪʠʤ ʥʠʟ ʟʠʜʦʚʝ ʝʧʨʫʚʝʪʝ ʜʦʜʘʚʘʥ 70% Percoll. ʎʝʣʦʢʫʧʥʠ ʩʘʜʨʞʘʿ 

ʿʝ ʮʝʥʪʨʠʬʫʛʠʨʘʥ ʥʘ 1100g 20 ʤʠʥʫʪʘ, ʯʠʤʝ ʩʫ ʠʟʜʚʦʿʝʥʘ ʪʨʠ ʩʣʦʿʘ: ʥʘ ʜʥʫ ʩʫ 

ʙʠʣʝ ʤʨʪʚʝ ˂ʝʣʠʿʝ ʠ ʜʝʙʨʠʩ, ʧʨʝʢʦ ˁʠʭ ʤʦʥʦʥʫʢʣʝʘʨʠ ʜʦʢ ʩʫ ʧʦʚʨʰʠʥʩʢʠ ʩʣʦʿ 

ʯʠʥʠʣʝ ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ. ʇʠʧʝʪʦʤ ʿʝ ʠʟʚʫʯʝʥ ʩʨʝʜˁʠ ʩʣʦʿ ʠ ʨʝʩʫʩʧʝʥʜʦʚʘʥ ʫ 

ʢʦʤʧʣʝʪʥʦʤ ʤʝʜʠʿʫʤʫ ʟʘ ʠʩʧʠʪʠʚʘˁʘ  ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʤʝʪʨʠʿʦʤ. 

3.9. ʇʈʆʊʆʏʅɸ ʎʀʊʆʄɽʊʈʀɱʉʂɸ ɸʅɸʃʀɿɸ ʇʆʇʋʃɸʎʀɱɸ 

ʄʆʅʆʅʋʂʃɽɸʈʅʀʍ ɴɽʃʀɱɸ  

 ʇʨʠʤʝʥʦʤ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʦʜʨʝʹʠʚʘʥ ʿʝ ʨʝʣʘʪʠʚʥʠ ʠ ʘʧʩʦʣʫʪʥʠ 

ʙʨʦʿ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ˂ʝʣʠʿʘ: ʤʘʢʨʦʬʘʛʘ, ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ, ʥʝʫʪʨʦʬʠʣʘ, 

ʤʘʩʪʦʮʠʪʘ, ʝʦʟʠʥʦʬʠʣʘ, NK ʠ NKʊ ˂ʝʣʠʿʘ ʥʘʢʦʥ 7 ʜʘʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

 ɸʥʘʣʠʟʘ ʿʝ ʨʘʹʝʥʘ ʥʘ ʩʚʝʞʝ ʠʟʦʣʦʚʘʥʠʤ ʠʥʬʣʘʤʘʮʠʿʩʢʠʤ ˂ʝʣʠʿʘʤʘ ʠʟ 

ʪʢʠʚʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ. ʅʘʢʦʥ ʠʟʦʣʘʮʠʿʝ, ʧʨʠʣʠʢʦʤ ʙʨʦʿʘˁʘ ˂ʝʣʠʿʘ, ʦʜʨʝʹʠʚʘʥʘ ʿʝ 

ʚʠʿʘʙʠʣʥʦʩʪ ˂ʝʣʠʿʘ ʧʦʤʦ˂ʫ trypan-blue-ʘ ʧʦʜ ʩʚʝʪʣʦʩʥʠʤ ʤʠʢʨʦʩʢʦʧʦʤ. ʋ ʩʚʠʤ 

ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʚʠʿʘʙʠʣʥʦʩʪ ˂ʝʣʠʿʘ ʿʝ ʠʟʥʦʩʠʣʘ 90% ʜʦ 95%. 

3.9.1. ɹʦʿʝˁʝ ʤʝʤʙʨʘʥʩʢʠʭ ʤʘʨʢʝʨʘ 

 ʋ ʪʝʭʥʠʮʠ ʙʦʿʝˁʘ ʤʝʤʙʨʘʥʩʢʠʭ ʤʘʨʢʝʨʘ ʟʘ ʬʝʥʦʪʠʧʠʟʘʮʠʿʫ ʠ ʦʜʨʝʹʠʚʘˁʝ 

ʬʫʥʢʮʠʦʥʘʣʥʦʛ ʬʝʥʦʪʠʧʘ ʧʦʧʫʣʘʮʠʿʝ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ˂ʝʣʠʿʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ 

ʧʨʠʤʝˁʝʥʘ ʩʫ ʘʥʪʠ-ʤʠʰʠʿʘ ʤʦʥʦʢʣʦʥʩʢʘ ʘʥʪʠʪʝʣʘ ʨʘʟʣʠʯʠʪʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

(ʊʘʙʝʣʘ 4). 
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ʊʘʙʝʣʘ 4. ʄʦʥʦʢʣʦʥʩʢʘ ʘʥʪʠʪʝʣʘ ʢʦʨʠʰ˂ʝʥʘ ʫ ʧʨʦʪʦʯʥʦʿ ʮʠʪʦʤʝʪʨʠʿʠ. 

ʉʧʝʮʠʬʠʯʥʦʩʪ 

ʘʥʪʠʪʝʣʘ 
ʆʙʝʣʝʞʠʚʘʯ ʂʣʦʥ ʀʟʦʪʠʧ ʇʨʦʠʟʚʦʹʘʯ 

CAT ʠʣʠ 

REF 

FcŮRI PerCp 
MAR-

1 

Armenian 

Hamster 

IgG 

BioLegend 134319 

CD117 FITC 2B8 
Rat 

IgG2b, ə 
BioLegend 105806 

ST2 PE DIH9 
Rat 

IgG2a, ə 
BioLegend 145304 

CD45 APC 30-F11 

Rat 

(LOU) 

IgG2b, ə 

BD 

Pharmingen 
559864 

IL -4 PE 
BVD4-

1D11 

Rat 

IgG2b 

BD 

Pharmingen 
554389 

IL -6 PE 
MP5-

20F3 
Rat IgG1 

BD 

Pharmingen 
554401 

SiglecF PE 
E50-

2440 

Rat 

(LOU) 

IgG2a, ə 

BD 

Pharmingen 
552126 

CD11c PerCp N418 

Armenian 

Hamster 

IgG 

Molecular 

probes 
A14788 

IL -13 FITC 
eBio13

A 

Rat IgG1, 

ə 
eBioscience 

12-7133-

82 

F4/80 FITC BM8 Rat IgG2a Invitrogen MF48020 

CD11b PerCp M1/70 
Rat 

IgG2b 

Molecular 

probes 
A14787 

I -A PE 
AF6-

120.1 
IgG2a, ə 

BD 

Pharmingen 
553552 

CD206 APC  Goat IgG RnDSystems FAB2535
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A 

IL -12 (p40/p70) PE C15.6 Rat IgG1 
BD 

Pharmingen 
554479 

IL -1 PE 166931 
Rat IgG2

b 
RnDSystems IC4013P 

IL -10 PE 
JES5-

16E3 

Rat 

IgG2b 

BD 

Pharmingen 
554467 

CD3e PerCp 
145-

2C11 

Armenia 

Hamster 

IgG1 ə 

BD 

Pharmingen 
553067 

NK1.1. FITC PK136 
Mouse 

IgG2a, ə 
eBioscience 

11-5941-

81 

IFN-ɔ PE BM8 
Rat 

IgG2a, ə 
eBioscience 12-4801 

TNF-Ŭ PE 
MP6-

XT22 
Rat IgG1 

BD 

Pharmingen 
554419 

CD11c PE N418 
Hamster 

IgG 

Molecular 

probes 

MCD11c0

4 

CD8a APC 53-6.7 

Rat 

(LOU) 

IgG2a, ə 

BD 

Pharmingen 
553035 

CD80 PE 
16-

10A1 

Armenian 

Hamster 

IgG2, ə 

BD 

Pharmingen 
553769 

 ʅʘ 1x10
6
 ˂ʝʣʠʿʘ ʠʟʦʣʦʚʘʥʠʭ ʠʟ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʨʝʩʫʩʧʝʥʜʦʚʘʥʠʭ ʫ 50ɛl 

ʧʫʬʝʨʘ ʟʘ ʙʦʿʝˁʝ (ʝʥʛʣ. Staining Buffer; BD) ʜʦʜʘʪʘ ʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʢʦʣʠʯʠʥʘ 

ʧʨʠʤʘʨʥʦ ʢʦˁʫʛʦʚʘʥʠʭ ʤʦʥʦʢʣʦʥʩʢʠʭ ʘʥʪʠʪʝʣʘ ʩʧʝʮʠʬʠʯʥʠʭ ʟʘ ʧʦʚʨʰʠʥʩʢʝ 

ʘʥʪʠʛʝʥʝ ʨʘʟʣʠʯʠʪʠʭ ʩʫʙʧʦʧʫʣʘʮʠʿʘ ˂ʝʣʠʿʘ ʠʟ ʣʘʤʠʥʝ ʧʨʦʧʨʠʿʝ (ʊʘʙʝʣʘ 4). 

ɴʝʣʠʿʝ ʠʟʦʣʦʚʘʥʝ ʠʟ ʪʢʠʚʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʩʫ ʠʥʢʫʙʠʨʘʥʝ ʠ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʠʟʦʪʠʧʩʢʠʤ ʢʦʥʪʨʦʣʘʤʘ (ʊʘʙʝʣʘ 5). ʉʚʘ ʘʥʪʠʪʝʣʘ ʟʘ ʧʦʚʨʰʠʥʩʢʦ ʙʦʿʝˁʝ, ʢʘʦ ʠ 

ʠʟʦʪʠʧʩʢʝ ʢʦʥʪʨʦʣʝ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʫ ʪʘʢʚʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʜʘ ˁʠʭʦʚʘ 
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ʬʠʥʘʣʥʘ ʨʘʟʙʣʘʞʝˁʘ ʫ ʩʫʩʧʝʥʟʠʿʠ ˂ʝʣʠʿʘ (Vå 80ɛl) ʙʠʣʘ 1:100. ɴʝʣʠʿʝ ʩʫ 

ʠʥʢʫʙʠʨʘʥʝ 30 ʤʠʥʫʪʘ ʫ ʤʨʘʢʫ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ +4Áʉ. ʇʦ ʠʩʪʝʢʫ ʠʥʢʫʙʘʮʠʿʝ, 

˂ʝʣʠʿʝ ʩʫ ʦʧʨʘʥʝ ʜʦʜʘʚʘˁʝʤ 2ml ʭʣʘʜʥʦʛ ʧʫʬʝʨʘ ʟʘ ʙʦʿʝˁʝ. ʅʘʢʦʥ ʪʦʛʘ, ˂ʝʣʠʿʝ 

ʩʫ ʮʝʥʪʨʠʬʫʛʠʨʘʥʝ 5 ʤʠʥʫʪʘ ʥʘ 250g. ʇʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʦʜʣʠʚʝʥ ʿʝ 

ʩʫʧʨʝʥʘʪʘʥʪ ʠ ʪʘʣʦʛ ˂ʝʣʠʿʘ ʨʝʩʫʩʧʝʥʜʦʚʘʥ ʫ 250ɛl ʧʫʬʝʨʘ ʟʘ ʙʦʿʝˁʝ. ʅʝʧʦʩʨʝʜʥʦ 

ʥʘʢʦʥ ʧʨʦʮʝʜʫʨʝ ʙʦʿʝˁʘ, ʝʢʩʧʨʝʩʠʿʘ ʤʘʨʢʝʨʘ ʥʘ ˂ʝʣʠʿʘʤʘ ʿʝ ʘʥʘʣʠʟʠʨʘʥʘ ʥʘ 

ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʤʝʪʨʫ FACSCalibur (BD) ʧʦʤʦ˂ʫ CELLQUEST ʩʦʬʪʚʝʨʘ (BD). 

ɻʨʘʥʠʯʥʠʢ (ʝʥʛʣ. gate), ʝʿ ʥʘʧʨʘʚˀʝʥ ʫ FSC/SSC ʧʣʦʪʫ ʢʘʦ ʨʝʛʠʦʥ ʚʠʿʘʙʠʣʥʠʭ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ˂ʝʣʠʿʘ. ʈʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʥʘʿʤʘˁʝ 10.000 ʜʦʛʘʹʘʿʘ ʫ ʩʚʘʢʦʿ 

ʮʠʪʦʤʝʪʨʠʿʩʢʦʿ ʘʥʘʣʠʟʠ. ʇʦʜʘʮʠ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʧʦʤʦ˂ʫ CELLQUEST (BD) ʠ 

Flowing Software 2.5.1. 

ʊʘʙʝʣʘ 5. ʀʟʦʪʠʧʩʢʝ ʢʦʥʪʨʦʣʝ ʤʦʥʦʢʣʦʥʩʢʠʭ ʘʥʪʠʪʝʣʘ ʢʦʨʠʰ˂ʝʥʠʭ ʫ ʧʨʦʪʦʯʥʦʿ ʮʠʪʦʤʝʪʨʠʿʠ 

ʅʘʟʠʚ 

ʘʥʪʠʪʝʣʘ 
ʆʙʝʣʝʞʠʚʘʯ ʂʣʦʥ ʀʟʦʪʠʧ ʇʨʦʠʟʚʦʹʘʯ 

CAT 

ʠʣʠ REF 

PE Rat 

IgG2a, ə 

Isotype 

Control  

PE R35-95 
Rat (LOU) 

IgG2a, ə 

BD 

Pharmingen 
554689 

PerCP/Cy5.5 

Mouse IgG1, 

ə Isotype 

Ctrl 

Antibody  

PerCP 
MOPC-

21 

Mouse IgG1, 

ə 
BioLegend 400150 

APC Mouse 

IgG2a, ə 

Isotype Ctrl  

APC 
MOPC-

173 

Mouse 

IgG2a, ə 
BioLegend 400220 

FITC Mouse 

IgG2a, 

əIsotype 

Control  

FITC G15-178 
Mouse 

IgG2a, ə 

BD 

Pharmingen 
53456 
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ɻʘʣʝʢʪʠʥ-3 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʤʦʜʝʣʫ ʘʢʫʪʥʦʛ ʢʦʣʠʪʠʩʘ ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ 

3.9.2. ʀʥʪʨʘʮʝʣʫʣʘʨʥʦ ʙʦʿʝˁʝ ʮʠʪʦʢʠʥʘ 

 ʀʥʪʨʘʮʝʣʫʣʘʨʥʦ ʙʦʿʝˁʝ ʮʠʪʦʢʠʥʘ ʿʝ ʠʟʚʝʜʝʥʦ ʧʦ BD Cytofix/CytopermTM 

ʤʝʪʦʜʠ. ʋ ʦʚʦʿ ʩʪʫʜʠʿʠ ˂ʝʣʠʿʝ ʩʫ ʩʪʠʤʫʣʠʩʘʥʝ ʩʘ ʬʦʨʙʦʣ 12-ʤʠʨʠʩʪʘʪ 13-ʘʮʝʪʘʪ-

ʦʤ (ʈʄɸ, ʝʥʛʣ. Phorbol 12-Myristate 13-Acetate, Sigma) ʠ ʿʦʥʦʤʠʮʠʥʦʤ (ʝʥʛʣ. 

Ionomycin, Sigma). ʌʦʨʙʦʣ 12-ʤʠʨʠʩʪʘʪ 13-ʘʮʝʪʘʪ ʠ ʿʦʥʦʤʠʮʠʥ ʩʫ ʚʝʦʤʘ ʤʦ˂ʥʠ 

ʘʢʪʠʚʘʪʦʨʠ ʧʨʦʪʝʠʥ ʢʠʥʘʟʝ ʉ (PKC, ʝʥʛʣ. Protein Kinase C) ʧʦʢʨʝ˂ʫ ʠʥʬʣʫʢʩ 

ʿʦʥʘ ʢʘʣʮʠʿʫʤʘ ʫ ˂ʝʣʠʿʫ ʯʠʤʝ ʩʝ ʠʥʜʫʢʫʿʝ ʝʢʩʧʨʝʩʠʿʘ ʮʠʪʦʢʠʥʘ ʫ ˂ʝʣʠʿʠ ʢʦʿʘ ʿʝ 

ʧʨʝʪʭʦʜʥʦ ʘʢʪʠʚʠʨʘʥʘ ʬʠʟʠʦʣʦʰʢʠʤ ʩʪʠʤʫʣʫʩʠʤʘ (289). ʀʥʢʫʙʘʮʠʦʥʠ ʧʝʨʠʦʜ ʫ 

ʪʨʘʿʘˁʫ 4-6 ʯʘʩʦʚʘ ʿʝ ʜʦʚʦˀʘʥ ʟʘ ʠʥʜʫʢʮʠʿʫ ʚʝ˂ʠʥʝ ʮʠʪʦʢʠʥʘ. 

 ɼʫʞʘ ʠʥʢʫʙʘʮʠʿʘ ʠʟʘʟʠʚʘ ʠʥʪʝʥʟʠʚʘʥ ʮʠʪʦʧʘʪʦʛʝʥʠ ʝʬʝʢʘʪ ʧʦʤʝʥʫʪʠʭ 

ʘʢʪʠʚʘʪʦʨʘ. ʇʨʝʧʦʨʫʯʫʿʝ ʩʝ ʜʘ ʩʝ ʪʦʢʦʤ in vitro ʩʪʠʤʫʣʘʮʠʿʝ ˂ʝʣʠʿʘ ʢʦʨʠʩʪʝ 

ʠʥʭʠʙʠʪʦʨʠ ʠʥʪʨʘʮʝʣʫʣʘʨʥʦʛ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʪʝʠʥʘ. BD GolgyStopTM (ʩʘʜʨʞʠ 

ʤʦʥʝʥʩʠʥ) ʠ BD GolgyPlugTM (ʩʘʜʨʞʠ ʙʨʝʬʝʣʜʠʥ ɸ) ʩʫ ʠʥʭʠʙʠʪʦʨʠ ʢʦʿʝ 

ʧʨʝʧʦʨʫʯʫʿʝ BD Cytofix/CytopermTM ʧʨʦʪʦʢʦʣ. ʇʦʤʝʥʫʪʠ ʠʥʭʠʙʠʪʦʨʠ ʙʣʦʢʠʨʘʿʫ 

ʠʥʪʨʘʮʝʣʫʣʘʨʥʠ ʪʨʘʥʩʧʦʨʪ ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʘʢʫʤʫʣʘʮʠʿʝ ʚʝ˂ʠʥʝ ʮʠʪʦʢʠʥʘ ʫ 

ʝʥʜʦʧʣʘʟʤʘʪʩʢʦʤ ʨʝʪʠʢʫʣʫʤʫ ʠʣʠ ɻʦʣ˅ʠ ʢʦʤʧʣʝʢʩʫ. ʆʚʦ ʧʦʚʝ˂ʘʚʘ ʤʦʛʫ˂ʥʦʩʪ 

ʜʝʪʝʢʮʠʿʝ ˂ʝʣʠʿʘ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ ʮʠʪʦʢʠʥʝ. ʂʘʢʦ ʠ ʤʦʥʝʥʩʠʥ ʠ ʙʨʝʬʝʣʜʠʥ ɸ 

ʠʤʘʿʫ ʜʦʟʥʦ- ʠ ʚʨʝʤʝʥʩʢʠ- ʟʘʚʠʩʪʘʥ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʘʪ, ʠʟʣʘʛʘˁʝ ˂ʝʣʠʿʘ ʦʚʠʤ 

ʘʛʝʥʩʠʤʘ ʤʦʨʘ ʜʘ ʩʝ ʦʛʨʘʥʠʯʠ. ʀʥʢʫʙʘʮʠʿʝ ʩʘ ʧʦʤʝʥʫʪʠʤ ʠʥʭʠʙʠʪʦʨʠʤʘ ʜʫʞʝ ʦʜ 

12 ʯʘʩʦʚʘ ʩʫ ʪʦʢʩʠʯʥʝ ʟʘ ˂ʝʣʠʿʝ. ʋʧʨʘʚʦ ʟʘʪʦ, ʨʘʜʠ ʧʦʚʝ˂ʘˁʘ ʤʦʛʫ˂ʥʦʩʪʠ 

ʜʝʪʝʢʮʠʿʝ ˂ʝʣʠʿʘ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ ʮʠʪʦʢʠʥʝ ʢʦʨʠʰ˂ʝʥ ʿʝ BD GolgyStopTM ʠ BD 

GolgyPlugTM ʧʨʝʤʘ BD Cytofix/CytopermTM ʧʨʦʪʦʢʦʣʫ. 

 ʉʫʩʧʝʥʟʠʿʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ˂ʝʣʠʿʘ ʠʟʦʣʦʚʘʥʠʭ ʠʟ ʪʢʠʚʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ 

(1x10
6
/ml), ʧʨʠʧʨʝʤˀʝʥʝ ʫ ʤʝʜʠʿʫʤʫ (ʤʝʜʠʿʫʤ ʩʘ 10% FBS-ʦʤ), ʩʫ ʠʥʢʫʙʠʨʘʥʝ 

ʥʘ 37Áʉ ʫ ʘʪʤʦʩʬʝʨʠ ʟʘʩʠ˂ʝʥʦʿ 5% ʉʆ2. ʋ ʩʫʩʧʝʥʟʠʿʫ ˂ʝʣʠʿʘ ʿʝ ʜʦʜʘʪ ʈʄɸ 

(Sigma; 50ng/ml) ʠ ʿʦʥʦʬʦʨ (Ionomycin, Sigma; 500ng/ml). ʅʘʢʦʥ 2 ʩʘʪʘ 

ʠʥʢʫʙʘʮʠʿʝ ʜʦʜʘʪ ʿʝ BD GolgyStopTM (0,7ɛl/ml), ʯʠʤʝ ʿʝ ʙʣʦʢʠʨʘʥʘ ʩʝʢʨʝʮʠʿʘ 

ʮʠʪʦʢʠʥʘ ʠ ʧʦʚʝ˂ʘʥʘ ʠʥʪʨʘʮʝʣʫʣʘʨʥʘ ʘʢʫʤʫʣʘʮʠʿʘ ʮʠʪʦʢʠʥʘ. ʇʦʩʣʝ 6 ʩʘʪʠ 

ʠʥʢʫʙʘʮʠʿʝ (2 ʩʘʪʘ ʜʝʣʦʚʘˁʘ ʘʢʪʠʚʘʪʦʨʘ, ʘ ʟʘʪʠʤ 4 ʩʘʪʘ ʠʩʪʦʚʨʝʤʝʥʦʛ ʜʝʣʦʚʘˁʘ 

ʠ ʘʢʪʠʚʘʪʦʨʘ ʠ ʠʥʭʠʙʠʪʦʨʘ ʪʨʘʥʩʧʦʨʪʘ ʮʠʪʦʢʠʥʘ), ˂ʝʣʠʿʝ ʩʫ ʦʧʨʘʥʝ ʠ 

ʨʝʩʫʩʧʝʥʜʦʚʘʥʝ ʫ ʤʝʜʠʿʫʤʫ. ɿʘʪʠʤ ʩʫ ˂ʝʣʠʿʝ ʧʨʝʙʘʯʝʥʝ ʫ ʧʣʘʩʪʠʯʥʝ ʝʧʨʫʚʝʪʝ ʟʘ 




