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ʀɼɽʅʊʀʌʀʂɸʎʀʆʅɸ ʉʊʈɸʅʀʎɸ ɼʆʂʊʆʈʉʂɽ ɼʀʉɽʈʊɸʎʀɱɽ 

 

I ɸʫʪʦʨ 

ʀʤʝ ʠ ʧʨʝʟʠʤʝ: ɱʝʣʝʥʘ ʉʦʪʠʨʦʚʠ˂ 

ɼʘʪʫʤ ʠ ʤʝʩʪʦ ʨʦʹʝˁʘ: 31.01.1974. ʉʢʦʧˀʝ 

ʉʘʜʘʰˁʝ ʟʘʧʦʩʣʝˁʝ: ʣʝʢʘʨ ʫ ʂʣʠʥʠʮʠ ʟʘ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʿʫ, ɺʄɸ, ɹʝʦʛʨʘʜ 

  

II  ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʅʘʩʣʦʚ: ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʧʣʘʥʦʮʝʣʫʣʘʨʥʠʤ ʢʘʨʮʠʥʦʤʦʤ 

ʣʘʨʠʥʢʩʘ 

ɹʨʦʿ ʩʪʨʘʥʠʮʘ: 141 

ɹʨʦʿ ʩʣʠʢʘ: 17 

ɹʨʦʿ ʙʠʙʣʠʦʛʨʘʬʩʢʠʭ ʧʦʜʘʪʘʢʘ: 223 

ʋʩʪʘʥʦʚʘ ʠ ʤʝʩʪʦ ʛʜʝ ʿʝ ʨʘʜ ʠʟʨʘʹʝʥ: ɺʦʿʥʦʤʝʜʠʮʠʥʩʢʘ ʘʢʘʜʝʤʠʿʘ, ɹʝʦʛʨʘʜ 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ (ʋɼʂ): ʄʝʜʠʮʠʥʘ (ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʿʘ) 

ʄʝʥʪʦʨ: ɼʦʮ. ʜʨ ʩʮʠ. ʤʝʜ. ɸʣʝʢʩʘʥʜʘʨ ʇʝʨʠ˂ 

  

III  ʆʮʝʥʘ ʠ ʦʜʙʨʘʥʘ 

ɼʘʪʫʤ ʧʨʠʿʘʚʝ ʪʝʤʝ: 23.02.2015. 

ɹʨʦʿ ʦʜʣʫʢʝ ʠ ʜʘʪʫʤ ʧʨʠʭʚʘʪʘˁʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: ɹʨʦʿ IV-03-416/5 ʦʜ 13.07.2015. 

ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʫ ʥʘʫʯʥʝ ʟʘʩʥʦʚʘʥʦʩʪʠ ʪʝʤʝ ʠ ʠʩʧʫˁʝʥʦʩʪʠ ʫʩʣʦʚʘ ʢʘʥʜʠʜʘʪʘ:  

  

ʇʨʦʬ. ʜʨ ɹʨʘʥʠʩʣʘʚ ɹʝʣʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʋʥʠʚʝʨʟʠʪʝʪʘ 

ʫ ʂʨʘʛʫʿʝʚʮʫ, ʧʨʝʜʩʝʜʥʠʢ;  

ʇʨʦʬ. ʜʨ ɼʘʥʠʣʦ ɺʦʿʚʦʜʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ ʄʝʜʠʮʠʥʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ɺʦʿʥʦʤʝʜʠʮʠʥʩʢʝ 

ʘʢʘʜʝʤʠʿʝ ʋʥʠʚʝʨʟʠʪʝʪʘ ʦʜʙʨʘʥʝ ʫ ɹʝʦʛʨʘʜʫ, ʯʣʘʥ;  

ɼʦʮ. ʜʨ ʀʚʘʥ ɱʦʚʘʥʦʚʠ˂, ʜʦʮʝʥʪ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ 

ʯʣʘʥ. 

      ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ/ʫʤʝʪʥʠʯʢʝ ʜʠʩʝʨʪʘʮʠʿʝ:  

ʇʨʦʬ.ʜʨ ɹʨʘʥʠʩʣʘʚ ɹʝʣʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ʂʨʘʛʫʿʝʚʮʫ, ʧʨʝʜʩʝʜʥʠʢ; 

ʇʨʦʬ. ʜʨ ɼʘʥʠʣʦ ɺʦʿʚʦʜʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ ʄʝʜʠʮʠʥʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ɺʦʿʥʦʤʝʜʠʮʠʥʩʢʝ 

ʘʢʘʜʝʤʠʿʝ ʋʥʠʚʝʨʟʠʪʝʪʘ ʦʜʙʨʘʥʝ ʫ ɹʝʦʛʨʘʜʫ, ʯʣʘʥ;  

ʇʨʦʬ. ʜʨ ʀʚʘʥ ɱʦʚʘʥʦʚʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ʂʨʘʛʫʿʝʚʮʫ, ʯʣʘʥ. 
  

ɼʘʪʫʤ ʦʜʙʨʘʥʝ ʜʠʩʝʨʪʘʮʠʿʝ:  
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ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʧʣʘʥʦʮʝʣʫʣʘʨʥʠʤ ʢʘʨʮʠʥʦʤʦʤ 

ʣʘʨʠʥʢʩʘ 

ʀʟʚʦʜ 

ʋʚʦʜ: ʅʘʩʪʘʥʘʢ ʠ ʧʨʦʛʨʝʩʠʿʘ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʥʝʢʦʥʪʨʦʣʠʩʘʥʫ ˂ʝʣʠʿʩʢʫ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ, ʠʥʚʘʟʠʚʥʦʩʪ, ʘʥʛʠʦʛʝʥʝʟʫ ʠ ʩʧʦʩʦʙʥʦʩʪ ʤʝʪʘʩʪʘʟʠʨʘˁʘ. ɽʧʠʜʝʤʠʦʣʦʰʢʠ 

ʧʦʜʘʮʠ ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʧʫʰʝˁʝ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʝʪʠʦʣʦʰʢʠ ʬʘʢʪʦʨ ʟʘ ʥʘʩʪʘʥʘʢ 

ʧʣʘʥʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ (engl. Laryngeal squamous cell carcinoma, LSCC), ʘ ʫ 

ʠʟʚʝʩʥʦʿ ʤʝʨʠ ʠ ʫʧʦʪʨʝʙʘ ʘʣʢʦʭʦʣʘ.  ɹʨʦʿʥʝ ʢʣʠʥʠʯʢʝ ʠ ʝʢʧʝʨʠʤʝʥʪʘʣʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ 

ʜʘ ʿʝ ʥʘʩʪʘʥʘʢ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʨʝʟʫʣʪʘʪ ʧʦʨʝʤʝ˂ʝʥʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ. ʎʠʪʦʢʠʥʠ ʜʝʣʫʿʫ 

ʢʘʦ ʤʝʜʠʿʘʪʦʨʠ ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʪʝʥʮʠʿʘʣʥʫ ʤʝʪʫ 

ʘʥʪʠʪʫʤʦʨʩʢʝ ʪʝʨʘʧʠʿʝ.  ɼʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʧʦʤʘʛʘʯʢʠʭ ʊ ʣʠʤʬʦʮʠʪʘ (engl. T helper, Th) 

ʧʨʝʤʘ ʬʫʥʢʮʠʦʥʘʣʥʦ ʨʘʟʣʠʯʠʪʠʤ ʩʫʙʧʦʧʫʣʘʮʠʿʘʤʘ (Th1, Th2, Th17) ʧʨʘ˂ʝʥʘ ʿʝ 

ʧʨʦʜʫʢʮʠʿʦʤ ʨʘʟʣʠʯʠʪʠʭ ʮʠʪʦʢʠʥʘ. ɱʝʜʘʥ ʦʜ ʧʨʝʪʧʦʩʪʘʚˀʝʥʠʭ ʤʝʭʘʥʠʟʘʤʘ ʫ ʥʘʩʪʘʥʢʫ 

ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʿʝ ʧʦʨʝʤʝ˂ʘʿ ʫ ʦʜʥʦʩʫ Th1 (ʊʠʧ 1) ʠ Th2 (ʊʠʧ 2) ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ. 

ʍʠʧʦʪʝʟʘ ʧʨʝʪʭʦʜʥʠʭ ʩʪʫʜʠʿʘ ʙʠʣʘ ʿʝ ʜʘ ʧʦʚʝ˂ʘʥʠ Th2 (ʊʠʧ 2),  ʘ ʩʤʘˁʝʥʠ Th1 (ʊʠʧ 1) 

ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʚʦʜʠ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ. ʊʘʢʦʹʝ, ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ ʫʢʘʟʫʿʫ ʥʘ 

ʧʦʚʝʟʘʥʦʩʪ ʭʨʦʥʠʯʥʝ ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ. ʇʦʜʘʮʠ ʫ ʤʝʜʠʮʠʥʩʢʦʿ ʣʠʪʝʨʘʪʫʨʠ ʦ 

ʫʣʦʟʠ  ʠʥʪʝʨʣʝʫʢʠʥʘ (IL)-17 ʫ ʢʘʨʮʠʥʦʛʝʥʝʟʠ ʩʝ ʜʦʩʪʘ ʨʘʟʣʠʢʫʿʫ ʤʝʹʫ ʩʦʙʦʤ, ʘ ʙʨʦʿ ʨʘʜʦʚʘ 

ʢʦʿʠ ʩʝ ʪʠʯʝ ʧʦʚʝʟʘʥʦʩʪʠ LSCC ʠ IL-17 ʿʝ ʤʘʣʠ. ɼʝʪʘˀʥʠʤ ʧʨʝʛʣʝʜʦʤ ʤʝʜʠʮʠʥʩʢʝ 

ʣʠʪʝʨʘʪʫʨʝ ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʫʜʠʿʫ ʢʦʿʘ ʿʝ ʠʩʧʠʪʠʚʘʣʘ ʧʦʚʝʟʘʥʦʩʪ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

IL-22 ʠ LSCC. 
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ʎʠˀʝʚʠ: ʎʠˀ ʦʚʝ ʩʪʫʜʠʿʝ ʙʠʦ ʿʝ ʤʝʨʝˁʝ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʪʨʠʥʘʝʩʪ ʮʠʪʦʢʠʥʘ  (IL-

1ɓ, IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-17, IL-22, IFN-ɔ ʠ TNF-Ŭ) ʢʦʜ ʟʜʨʘʚʠʭ 

ʠʩʧʠʪʘʥʠʢʘ ʠ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC.   

ʄʝʪʦʜʝ: ʅʘʰʘ ʩʪʫʜʠʿʘ ʿʝ ʫʢˀʫʯʠʣʘ 59 ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC ʠ 44 ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ.  ʆʜ 

ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʫʟʝʪʦ ʿʝ 5 ml ʧʝʨʠʬʝʨʥʝ ʚʝʥʩʢʝ ʢʨʚʠ ʢʘʦ ʠ ʧʦʜʘʮʠ ʦ ʧʫʰʝˁʫ ʠ ʫʧʦʪʨʝʙʠ 

ʘʣʢʦʭʦʣʘ. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʤʝʨʝʥʝ ʩʫ ʫ ʩʚʘʢʦʤ ʦʜ ʫʟʦʨʘʢʘ ʩʝʨʫʤʘ 

ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ (flow-cytometry) ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʢʦʤʝʨʮʠʿʘʣʥʦʛ ʧʨʦʪʦʯʥʦʛ 

ʮʠʪʦʤʝʪʨʠʿʩʢʦʛ ʢʠʪʘ (Flow Cytomix, Bender Med Systems, USA). ʇʦʨʝʹʝˁʝ ʨʝʟʫʣʪʘʪʘ ʚʨʰʝʥʦ 

ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʠʩʫʩʪʚʦ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʫ ʣʘʨʠʥʢʩʫ, ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ ʟʘʭʚʘ˂ʝʥ 

ʪʫʤʦʨʦʤ, ʩʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ, ʭʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ ʪʫʤʦʨʘ, ʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ ʠ ʧʫʰʝˁʝ.  

 ʈʝʟʫʣʪʘʪʠ:  ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʥʝʤʘ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ 

ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ʟʜʨʘʚʠʭ ʠ ʦʙʦʣʝʣʠʭ ʦʜ LSCC. ʉʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʘʮʠʿʝ  

IL-12 ʙʠʣʝ ʩʫ ʚʝ˂ʝ (p<0.05) ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʙʝʟ ʧʨʠʩʫʩʪʚʘ ʙʦʣʝʩʪʠ ʫ ʨʝʛʠʦʥʘʣʥʠʤ ʣʠʤʬʥʠʤ 

ʯʚʦʨʦʚʠʤʘ ʥʘ ʚʨʘʪʫ, ʢʘʦ ʠ ʢʦʜ ʨʘʥʦʛ ʊ (ʊ1/ʊ2) ʩʪʘʜʠʿʫʤʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʧʘʮʠʿʝʥʪʠʤʘ ʢʘʩʥʦʛ 

ʊ (ʊ3/ʊ4) ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ. ʅʠʚʦ ʮʠʪʦʢʠʥʘ IL-10 ʫ ʩʝʨʫʤʫ ʙʠʦ ʿʝ ʚʝ˂ʠ (p <0.05) ʢʦʜ 

ʧʘʮʠʿʝʥʘʪʘ ʢʘʩʥʦʛ ʊ ʩʪʘʜʠʿʫʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʥʠ, ʢʘʦ ʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʤʝʨʝʥʦ 

ʜʠʬʝʨʝʥʪʦʚʘʥʠʤ ʪʫʤʦʨʠʤʘ  (engl. Histologic grade, HG2) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʦʙʨʦ 

ʜʠʬʝʨʝʥʪʦʚʘʥʠʤ ʪʫʤʦʨʠʤʘ (HG1). ʊʘʢʦʹʝ, ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʪʫʤʦʨʠʤʘ HG2 ʩʝʨʫʤʩʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-22 ʙʠʣʝ ʩʫ ʧʦʚʠʰʝʥʝ (p <0.05) ʫ ʦʜʥʦʩʫ ʥʘ ʧʘʮʠʿʝʥʪʝ ʩʘ ʪʫʤʦʨʠʤʘ HG1. 

ʉʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-12, IL-10, IL-13, IL-9 ʠ IL-1ɓ (p <0.05), ʢʘʦ ʠ IL-6 (p <0.01) ʙʠʣʝ 

ʩʫ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʢʦʜ ʪʫʤʦʨʘ ʨʘʥʦʛ ʊ ʩʪʘʜʠʿʫʤʘ ʩʫʧʨʘʛʣʦʪʠʩʥʝ ʨʝʛʠʿʝ  ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʛʣʦʪʠʩʥʦʤ. ʅʠʚʦ ʮʠʪʦʢʠʥʘ IL-1ɓ ʠ TNF-Ŭ ʙʠʦ ʿʝ ʚʝ˂ʠ (p<0.05) ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ LSCC ʢʦʿʠ ʩʫ 

ʥʝʧʫʰʘʯʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʘʯʝ. ʅʘʰʘ ʩʪʫʜʠʿʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʨʘʟʣʠʢʫ ʩʝʨʫʤʩʢʠʭ 
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ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʛʨʫʧʘʤʘ ʦʙʦʣʝʣʠʭ ʠ ʟʜʨʘʚʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʫʧʦʪʨʝʙʫ 

ʘʣʢʦʭʦʣʘ. 

ɿʘʢˀʫʯʮʠ: ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʥʝ ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʠʥʜʠʢʘʪʦʨ 

ʧʨʠʩʫʩʪʚʘ ʇʎʂʃ, ʦʜʥʦʩʥʦ ʢʘʦ ʪʫʤʦʨ ʤʘʨʢʝʨ. ʇʨʦʛʨʝʩʠʿʘ LSCC ʦʜ ʩʪʘʜʠʿʫʤʘ ʊ1/ʊ2 ʢʘ 

ʊ3/ʊ4 ʧʨʘ˂ʝʥʘ ʿʝ ʧʘʜʦʤ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-12 ʠ ʧʦʚʝ˂ʘˁʝʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-10. 

ɿʘʭʚʘ˂ʝʥʦʩʪ ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ ʥʘ ʚʨʘʪʫ ʢʦʜ LSCC ʧʨʘ˂ʝʥʘ ʿʝ ʧʘʜʦʤ ʩʝʨʫʤʩʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-12. ʂʦʜ ʨʘʥʠʭ ʊ ʩʪʘʜʠʿʫʤʘ LSCC ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ IL-12, 

IL-10, IL-13, IL-9, IL-1ɓ ʠ IL-6 ʚʠʰʝ ʩʫ ʢʦʜ ʩʫʧʨʘʛʣʦʪʠʩʥʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʛʣʦʪʠʩʥʝ ʪʫʤʦʨʝ. 

ʇʘʮʠʿʝʥʪʠ ʩʘ ʫʤʝʨʝʥʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠʤ LSCC ʠʤʘʿʫ ʧʦʚʠʰʝʥʝ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʮʠʪʦʢʠʥʘ IL-10 ʠ IL-22 ʫ ʦʜʥʦʩʫ ʥʘ ʧʘʮʠʿʝʥʪʝ ʩʘ ʜʦʙʨʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠʤ ʪʫʤʦʨʠʤʘ.  ʊʘʢʦʹʝ, 

ʨʝʟʫʣʪʘʪʠ ʥʘʰʝ ʩʪʫʜʠʿʝ ʛʦʚʦʨʝ ʫ ʧʨʠʣʦʛ ʤʦʛʫ˂ʝʛ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛ ʝʬʝʢʪʘ ʧʫʰʝˁʘ ʥʘ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC, ʜʦʢ ʪʘʢʚʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʦʯʝʥʘ ʢʦʜ 

ʟʜʨʘʚʠʭ ʧʘʮʠʿʝʥʘʪʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʦʙʿʝʢʪʠʚʥʠʭ ʩʝʨʫʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʙʠ 

ʧʨʝʜʩʪʘʚˀʘʣʠ ʧʦʫʟʜʘʥʝ ʤʘʨʢʝʨʝ ʧʨʠʩʫʩʪʚʘ ʠ ʧʨʦʛʨʝʩʠʿʝ LSCC ʠʤʘʣʘ ʙʠ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ 

ʧʦʩʪʘʚˀʘˁʝ ʨʘʥʝ ʜʠʿʘʛʥʦʟʝ ʠ ʪʘʯʥʠʿʝ ʫʪʚʨʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʥʘ ʪʘʿ ʥʘʯʠʥ 

ʧʨʫʞʘʿʫ˂ʠ ʙʦˀʝ ʪʝʨʘʧʠʿʩʢʝ ʤʦʛʫ˂ʥʦʩʪʠ ʫ ʣʝʯʝˁʫ ʦʚʝ ʙʦʣʝʩʪʠ.  
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Serum cytokine concentrations in patients with laryngeal squamous cell carcinoma 

Abstract 

Introduction:  Malignant tumor promotion and progression involve uncontrolled cellular 

transformation, invasion, angiogenesis and metastasis. Laryngeal squamous cell carcinoma 

(LSCC) is widely connected with tobacco consumption and alcohol misuse. Clinical and 

experimental studies have suggested that malignant tumor development is a result of altered 

immunity and inflammatory reaction. Cytokines, being the mediators of the communication 

between tumor cells and host immune cells, were linked to malignant transformation. Helper T 

(Th) cells, as part of the adaptive human immunity, play a key role in the immune response. 

Differentiation of the Th cells is followed by cytokine production. Many recently published 

reports refer to the skewing of the Th1-Th2 (Type 1-Type 2) balance towards Th2 (Type 2) 

cytokines in cancer patients, while most proinflammatory cytokines were connected with tumor 

development. In the published literature data on interleukin (IL) -17 serum levels in 

carcinogenesis is inconsistent while we didnôt find the study on IL-22 serum levels in LSCC 

patients. 

Objectives: The aim of this study was to measure serum levels of thirteen different cytokines 

(IL-1ɓ, IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-17, IL-22, IFN-ɔ, and TNF-Ŭ) in 

healthy subjects and in LSCC patients, in order to identify potential biomarkers that indicate 

tumor presence and progression. 

Methods: Study included 59 LSCC patients and 44 healthy controls. Peripheral blood samples (5 

ml) and data on self-reported tobacco and alcohol consumption were collected from all the 

participants. Multiplex analysis of interleukin IL-1ɓ, IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-12, 
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IL-13, IL-17, IL-22, IFN-ɔ, and TNF-Ŭ by commercial flow cytometric kit (FlowCytomixTM 

Multiple Analyte Detection System) was performed. Results were compared according to the 

presence of laryngeal carcinoma, T stage, nodal involvement, histologic grade of the tumor, 

subsite of the larynx, active smoking status and alcohol consumption. 

Results: Statistical analysis revealed no difference in cytokine serum levels between patients and 

healthy subjects. Serum concentrations of IL-12 were higher (p<0.05) in patients with early 

(T1/T2), compared to the late T (T3/T4) stage, and without nodal involvement. IL-10 levels were 

higher (p <0.05) in late compared to early T stage and in LSCC with moderately differentiated 

tumor (HG2) compared to well differentiated tumor (HG1). Furthermore, serum concentrations of 

IL-22  was higher (p <0.05) in patients with HG2 tumors compared to HG1 tumors. Additionally, 

serum concentrations of IL-12, IL-10, IL-13, IL-9, and IL-1ɓ (p <0.05), and IL-6 (p <0.01) in 

early T stage were significantly higher in supraglottic compared to glottic tumors. Serum 

concentrations of IL-1ɓ and TNF-Ŭ were higher (p<0.05) in non-smoking LSCC patients 

compared to smoking LSCC patients. We didnôt find any difference between groups of LSCC 

patients and healthy controls regarding alcohol consumption. 

Conclusions: Serum cytokine levels are not indicative as markers of presence of LSCC. 

Progression from T1/T2 to T3/T4 stage is followed by decreased serum levels of IL-12, and 

increased levels of IL-10. Nodal involvement is associated with lower serum levels of IL-12. 

Serum concentrations of IL-12, IL-10, IL-13, IL-9, IL-1ɓ, and IL-6 in early T stages are 

significantly higher in supraglottic compared to glottic tumors. Serum concentrations of IL-10 

and IL-22 are higher in patients with moderately differentiated tumors compared to patients with 

well differentiated tumor. Our results may suggest that the cigarette smoking has 
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immunosuppressive effect on proinflammatory response in LSCC patients, while we did not 

observe such pattern in smoking healthy subjects. Establishing proper biomarkers in LSCC 

patients would improve early diagnosis, provide adequate staging and offer new therapeutic 

opportunities.  
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ăȯɊɩɇɆɂɏ əɐɄɇɌ ɏɊɩɇ ɐɓɔɒɄɐò 

John Donne  

ɇɏɅɍɇɓɌɊ ɑɇɓɏɊɌ 

 

ȬɋɑɎɒ ɊɆ ɗɋ ɓɆɭɑɋɕɞɋ ɍɆɛɈɆɑɎɒ:  

 

ɗɈɔɒ ɒɋɓɘɔɖə Ɋɔɜ. Ɋɖ ȦɑɋɐɗɆɓɊɖə ȵɋɖɎɰə, ɭɋɖ ɭɋ ɇɔɮɋɉ ɒɋɓɘɔɖɆ ɓɋɒɔɉəɰɋ 
ɎɒɆɘɎ, 

 

ɔɗɔɇɮə ȮɓɗɘɎɘəɘɆ ɍɆ ɒɋɊɎɜɎɓɗɐɆ ɎɗɘɖɆɌɎɈɆɯɆ ȨȲȦ ɐɔɭɎ ɗə ɊɔɕɖɎɓɋɑɎ 
ɎɍɖɆɊɎ ɔɈɋ ɘɋɍɋ, Ɇ ɕɔɗɋɇɓɔ ɕɖɔɚ. Ɋɖ ȪɆɓɎɑə ȨɔɭɈɔɊɎɰə, ɓɆ ɗɘɖəɝɓɔɗɘɎ, 
ɗɘɖɕɮɋɯə Ɏ ɌɋɮɎ ɊɆ ɒɎ ɕɔɒɔɉɓɋ ɔɊ ɗɆɒɔɉ ɕɔɝɋɘɐɆ Ɋɔ ɐɖɆɭɆ, 

 

Ɋɖ ȮɈɆɓə ȭɆɑɋɘɋɑə ɓɆ ɓɋɗɋɇɎɝɓɔɭ ɕɔɒɔɰɎ Ɏ ɊɎɈɓɔɒ ɕɖɎɭɆɘɋɮɗɘɈə, 

 

ɗɈɎɒ ɐɔɑɋɉɎɓɎɜɆɒɆ Ɏ ɐɔɑɋɉɆɒɆ ȰɑɎɓɎɐɋ ɍɆ ɔɘɔɖɎɓɔɑɆɖɎɓɉɔɑɔɉɎɭə 
ȨȲȦ, Ɇ ɕɔɗɋɇɓɔ ɒɋɊɎɜɎɓɗɐɎɒ ɗɋɗɘɖɆɒɆ, ɐɔɭɋ ɗə ɒɎ ɕɖəɌɎɑɋ ɇɋɍɖɋɍɋɖɈɓə 
ɕɔɊɖɞɐə ə ɕɖɎɐəɕɮɆɯə əɍɔɖɆɐɆ, 

 

ɗɈɔɭɎɒ ɕɖɎɭɆɘɋɮɎɒɆ ɐɔɭɎ ɒɔɭ ɌɎɈɔɘ ɝɎɓɋ ɑɋɕɞɎɒ Ɏ ɇɔɮɎɒ. 

 

Ȯ ɓɆ ɐɖɆɭə, ɆɑɎ Ɏ ɓɆ ɗɈɆɐɔɒ ɕɔɝɋɘɐə, ɒɆɭɜɎ ȠəɕɐɎ, ɔɜə ȪɖɆɉɔɗɑɆɈə Ɏ 
ɇɖɆɘə ȦɑɋɐɗɆɓɊɖə ɍɇɔɉ ɐɔɭɎɛ ɗɆɒ ɔɓɔ ɞɘɔ ɭɋɗɆɒ. 
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1. ʋɺʆɼ 

1.1. ɸʅɸʊʆʄʀɱɸ ʀ ɽʄɹʈʀʆʃʆɻʀɱɸ ʃɸʈʀʅʂʉɸ 

ʃʘʨʠʥʢʩ (ʛʨʢˀʘʥ) ʿʝ ʥʝʧʘʨʥʠ ʦʨʛʘʥ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʫ ʩʨʝʜʠʰˁʦʿ ʣʠʥʠʿʠ ʚʨʘʪʘ ʠ ʧʨʫʞʘ ʩʝ ʦʜ 

ʙʘʟʝ ʿʝʟʠʢʘ ʜʦ ʪʨʘʭʝʿʝ (ʜʫʰʥʠʢʘ), ʫ ʧʨʦʿʝʢʮʠʿʠ ʦʜ ʪʨʝ˂ʝʛ ʜʦ ʰʝʩʪʦʛ ʚʨʘʪʥʦʛ ʢʠʯʤʝʥʦʛ 

ʧʨʰˀʝʥʘ. ʃʘʪʝʨʘʣʥʦ ʦʜ ʣʘʨʠʥʢʩʘ ʥʘʣʘʟʝ ʩʝ ʚʝʣʠʢʠ ʢʨʚʥʠ ʩʫʜʦʚʠ ʚʨʘʪʘ, ʘ ʠʩʧʨʝʜ ʩʝ ʥʘʣʘʟʝ 

ʢʦʞʘ, ʬʘʩʮʠʿʝ ʠ ʠʥʬʨʘʭʠʦʠʜʥʠ ʤʠʰʠ˂ʠ. ɺʝʣʠʯʠʥʘ ʣʘʨʠʥʢʩʘ ʜʦ ʧʫʙʝʨʪʝʪʘ ʿʝʜʥʘʢʘ ʿʝ ʢʦʜ 

ʧʨʠʧʘʜʥʠʢʘ ʦʙʘ ʧʦʣʘ, ʘ ʥʘʢʦʥ ʧʫʙʝʨʪʝʪʘ ʣʘʨʠʥʢʩ ʤʫʰʢʘʨʘʮʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʣʘʨʠʥʢʩ ʢʦʜ ʞʝʥʘ (1). 

ʃʘʨʠʥʢʩ ʩʝ ʥʘʣʘʟʠ ʥʘ ʨʘʩʢʨʰ˂ʫ ʧʫʪʝʚʘ ʟʘ ʜʠʩʘˁʝ ʠ ʛʫʪʘˁʝ (ʉʣʠʢʘ 1). ʆʩʥʦʚʥʘ ʬʫʥʢʮʠʿʘ 

ʣʘʨʠʥʢʩʘ ʿʝ ʪʨʦʩʪʨʫʢʘ: ʜʝʦ ʿʝ ʜʠʩʘʿʥʦʛ ʧʫʪʘ, ʧʨʝʜʩʪʘʚʘˀ ʩʬʠʥʢʪʝʨ ʧʨʠʣʠʢʦʤ ʘʢʪʘ ʛʫʪʘˁʘ ʠ 

ʿʝʜʠʥʠ ʿʝ ʦʨʛʘʥ ʟʘ ʩʪʚʘʨʘˁʝ ʛʣʘʩʘ (ʬʦʥʘʮʠʿʫ). 

 

ʉʣʠʢʘ 1. ʉʭʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʣʘʨʠʥʢʩʘ ʠ ʦʢʦʣʥʠʭ ʘʥʘʪʦʤʩʢʠʭ ʩʪʨʫʢʪʫʨʘ 
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ɿʠʜʦʚʝ ʣʘʨʠʥʢʩʘ (ʉʣʠʢʘ 2) ʠʟʛʨʘʹʫʿʫ ʩʣʫʟʦʢʦʞʘ, ʭʨʩʢʘʚʠʮʝ ʣʘʨʠʥʢʩʘ ʠ ʩʧʦˀʘʰˁʠ ʚʝʟʠʚʥʠ 

ʦʤʦʪʘʯ (ʪʫʥʠʢʘ ʘʜʚʝʥʪʠʮʠʿʘ ï tunica adventitia) (2).  

 

 

ʉʣʠʢʘ 2.ɽʥʜʦʩʢʦʧʩʢʠ ʧʨʠʢʘʟ ʝʥʜʦʣʘʨʠʥʛʝʘʣʥʠʭ ʩʪʨʫʢʪʫʨʘ 

 

ʉʣʫʟʦʢʦʞʘ (tunica mucosa) ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʝʧʠʪʝʣʘ (lamina epithelialis) ʠ ʩʫʙʝʧʠʪʝʣʠʿʘʣʥʦʛ 

ʚʝʟʠʚʥʦʛ ʩʣʦʿʘ ï ʣʘʤʠʥʝ ʧʨʦʧʨʠʿʝ (lamina propria). ɽʧʠʪʝʣ ʣʘʨʠʥʢʩʘ ʿʝ ʥʘʿʚʝ˂ʠʤ ʜʝʣʦʤ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʪʠʧʘ, ʦʩʠʤ ʫ ʧʨʝʜʝʣʫ ʛʣʘʩʥʠʮʘ ʛʜʝ ʿʝ ʧʨʠʩʫʪʘʥ ʧʣʦʯʘʩʪʦ-ʩʣʦʿʝʚʠʪʠ ʝʧʠʪʝʣ 

ʙʝʟ ʦʨʦʞʘʚʘˁʘ. ʃʘʤʠʥʘ ʧʨʦʧʨʠʿʘ ʿʝ ʛʨʘʹʝʥʘ ʦʜ ʨʘʩʪʨʝʩʠʪʦʛ ʚʝʟʠʚʥʦʛ ʪʢʠʚʘ ʫ ʢʦʤʝ ʫ 

ʧʨʝʜʝʣʫ ʚʦʢʘʣʥʠʭ ʥʘʙʦʨʘ ʠʤʘ ʜʦʩʪʘ ʝʣʘʩʪʠʯʥʠʭ ʠ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ ʢʦʿʘ ʛʨʘʜʝ ʚʦʢʘʣʥʠ 

ʣʠʛʘʤʝʥʪ (ligamentum vocale). ʋ ʚʝʟʠʚʫ ʣʘʤʠʥʝ ʧʨʦʧʨʠʿʝ ʥʘʣʘʟʝ ʩʝ ʠ ʤʝʰʦʚʠʪʝ ʣʘʨʠʥʛʝʘʣʥʝ 

ʞʣʝʟʜʝ, ʢʦʿʝ ʠʟʦʩʪʘʿʫ ʫ ʧʨʝʜʝʣʫ ʚʦʢʘʣʥʠʭ ʥʘʙʦʨʘ, ʢʘʦ ʠ ʣʠʤʬʥʦ ʪʢʠʚʦ ʫ ʚʠʜʫ ʣʠʤʬʥʠʭ 

ʬʦʣʠʢʫʣʘ (2). ʀʩʧʦʜ ʩʣʫʟʦʢʦʞʝ ʩʝ ʥʘʣʘʟʝ ʩʢʝʣʝʪʥʠ ʚʠʩʮʝʨʘʣʥʠ ʤʠʰʠ˂ʠ ʣʘʨʠʥʢʩʘ. ʄʠʰʠ˂ʠ 

ʣʘʨʠʥʢʩʘ ʜʝʣʝ ʩʝ ʥʘ ʩʧʦˀʘʰˁʝ ʠ ʫʥʫʪʨʘʰˁʝ. ʉʧʦˀʘʰˁʠ ʤʠʰʠ˂ʠ ʚʝʟʫʿʫ ʣʘʨʠʥʢʩ ʟʘ ʦʢʦʣʥʝ 

ʘʥʘʪʦʤʩʢʝ ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʿʦʤ ʘʢʪʠʚʥʦʰ˂ʫ ʜʦʚʦʜʝ ʜʦ ʚʝʨʪʠʢʘʣʥʠʭ ʧʦʢʨʝʪʘ ʣʘʨʠʥʢʩʘ ʪʦʢʦʤ 
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ʬʦʥʘʮʠʿʝ ʠ ʛʫʪʘˁʘ. ʋʥʫʪʨʘʰˁʠ ʤʠʰʠ˂ʠ ʣʘʨʠʥʢʩʘ ʫʯʝʩʪʚʫʿʫ ʫ ʧʨʦʮʝʩʠʤʘ ʬʦʥʘʮʠʿʝ ʠ 

ʨʝʩʧʠʨʘʮʠʿʝ (ʉʣʠʢʘ 3). 

 

 

 

ʉʣʠʢʘ 3. ʉʭʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʬʫʥʢʮʠʿʝ ʫʥʫʪʨʘʰˁʠʭ ʤʠʰʠ˂ʘ ʣʘʨʠʥʢʩʘ ʫ ʬʦʥʘʮʠʿʠ ʠ 

ʨʝʩʧʠʨʘʮʠʿʠ 

 

ʃʘʨʠʥʛʝʘʣʥʝ ʭʨʩʢʘʚʠʮʝ ʦʙʨʘʟʫʿʫ ʩʢʝʣʝʪ ʣʘʨʠʥʢʩʘ (ʉʣʠʢʘ 4). ʊʠʨʝʦʠʜʥʘ ʠ ʢʨʠʢʦʠʜʥʘ ʩʫ 

ʭʠʿʘʣʠʥʦʛ, ʜʦʢ ʩʫ ʦʩʪʘʣʝ ʝʣʘʩʪʠʯʥʦʛ ʪʠʧʘ (2). ʅʝʧʘʨʥʝ ʭʨʩʢʘʚʠʮʝ ʣʘʨʠʥʢʩʘ ʩʫ ʝʧʠʛʣʦʪʠʩ, 

ʢʨʠʢʦʠʜʥʘ ʠ ʪʠʨʝʦʠʜʥʘ ʭʨʩʢʘʚʠʮʘ, ʘ ʦʜ ʧʘʨʥʠʭ ʢʣʠʥʠʯʢʠ ʟʥʘʯʘʿ ʠʤʘʿʫ ʘʨʠʪʝʥʦʠʜʥʝ 

ʭʨʩʢʘʚʠʮʝ. ʍʨʩʢʘʚʠʮʝ ʣʘʨʠʥʢʩʘ ʩʫ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʝ ʣʠʛʘʤʝʥʪʠʤʘ ʠ ʬʠʙʨʦʟʥʠʤ 
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ʤʝʤʙʨʘʥʘʤʘ, ʘ ʧʨʝʢʨʠʚʝʥʝ ʤʠʰʠ˂ʠʤʘ ʢʦʿʠ ʫʯʝʩʪʚʫʿʫ ʫ ʢʨʝʪʘˁʫ ʣʘʨʠʥʢʩʘ ʧʨʠ ʛʦʚʦʨʫ ʠ 

ʛʫʪʘˁʫ. 

 

ʉʣʠʢʘ 4.ʉʭʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʭʨʩʢʘʚʠʯʘʚʦʛ ʩʢʝʣʝʪʘ ʣʘʨʠʥʢʩʘ 

 

ɸʜʚʝʥʪʠʮʠʿʘ ʿʝ ʧʝʨʠʬʝʨʥʠ ʩʣʦʿ ʟʠʜʘ ʣʘʨʠʥʢʩʘ ʢʦʿʠ ʛʘ ʧʨʠʯʚʨʰ˂ʫʿʝ ʟʘ ʦʢʦʣʥʝ ʩʪʨʫʢʪʫʨʝ. 

ɸʨʪʝʨʠʿʩʢʘ ʚʘʩʢʫʣʘʨʠʟʘʮʠʿʘ ʛʨʢˀʘʥʘ ʧʦʪʠʯʝ ʠʟ ʛʦʨˁʝ ʣʘʨʠʥʛʝʘʣʥʝ ʘʨʪʝʨʠʿʝ (a. 

laryngeasuperior), ʛʨʘʥʝ ʩʧʦˀʘʰˁʝ ʢʘʨʦʪʠʜʥʝ ʘʨʪʝʨʠʿʝ (a. carrotis externa) ʠ ʜʦˁʝ 

ʣʘʨʠʥʛʝʘʣʥʝ ʘʨʪʝʨʠʿʝ (a. laryngea inferior), ʢʦʿʘ ʿʝ ʛʨʘʥʘ ʘʨʪʝʨʠʿʝ ʩʫʙʢʣʘʚʠʿʝ (a. subclavia). 

ɺʝʥʝ ʧʨʘʪʝ ʘʨʪʝʨʠʿʩʢʝ ʢʨʚʥʝ ʩʫʜʦʚʝ. ɻʦʨˁʝ ʣʘʨʠʥʛʝʘʣʥʝ ʚʝʥʝ ʜʨʝʥʠʨʘʿʫ ʩʝ ʫ ʛʦʨˁʝ 
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ʪʠʨʝʦʠʜʥʝ ʚʝʥʝ, ʛʨʘʥʝ ʚʝʥʝ ʿʫʛʫʣʘʨʠʩ ʠʥʪʝʨʥʝ (v. jugularis interna). ɼʦˁʝ ʣʘʨʠʥʛʝʘʣʥʝ ʚʝʥʝ 

ʜʨʝʥʠʨʘʿʫ ʩʝ ʫ ʜʦˁʝ ʪʠʨʝʦʠʜʥʝ ʚʝʥʝ, ʢʦʿʝ ʩʝ ʦʙʠʯʥʦ ʫʣʠʚʘʿʫ ʫ ʣʝʚʫ ʙʨʘʭʠʦʮʝʬʘʣʠʯʥʫ ʚʝʥʫ 

(v.brachiocephalica sinistra) (1).   

ʃʠʤʬʥʠ ʩʫʜʦʚʠ ʣʘʨʠʥʢʩʘ ʫʣʠʚʘʿʫ ʩʝ ʫ ʜʫʙʦʢʝ ʣʠʤʬʥʝ ʯʚʦʨʦʚʝ ʚʨʘʪʘ. ʃʠʤʬʥʠ ʯʚʦʨʦʚʠ 

ʚʨʘʪʘ ʩʝ ʧʨʝʤʘ ɸʤʝʨʠʯʢʦʿ ʘʢʘʜʝʤʠʿʠ ʟʘ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʿʫ, ʭʠʨʫʨʛʠʿʫ ʛʣʘʚʝ ʠ ʚʨʘʪʘ 

(American Academy of Otolaryngology Head and Neck Suregery, AAOHNS) ʠʟ 1991. ʛʦʜʠʥʝ 

ʜʝʣʝ ʥʘ 6 ʩʫʙʨʝʛʠʦʥʘ (ʉʣʠʢʘ 5). ʃʠʤʬʥʠ ʩʫʜʦʚʠ ʛʨʢˀʘʥʘ ʫʣʠʚʘʿʫ ʩʝ ʥʘʿʚʝ˂ʠʤ ʜʝʣʦʤ ʫ 

ʜʨʫʛʠ (ʛʦʨˁʠ ʿʫʛʫʣʘʨʥʠ), ʪʨʝ˂ʠ (ʩʨʝʜˁʠ ʿʫʛʫʣʘʨʥʠ) ʠ ʯʝʪʚʨʪʠ (ʜʦˁʠ ʿʫʛʫʣʘʨʥʠ) ʩʫʙʨʝʛʠʦʥ 

(3).  

 

ʉʣʠʢʘ 5. ʉʭʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʧʦʜʝʣʝ ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ ʚʨʘʪʘ ʥʘ ʥʠʚʦʝ ʧʨʝʤʘ AAOHNS 

(American Academy of Otolaryngology Head and Neck Suregery) 



˳Φ ˿͙͍͙ͦͭͪͦΐΦ ˴ͦͤͼ͔ͤͭͪ͊ͼ͙͔͞ ͼ͙͙ͭͦͤ͊͟ ͯ ͔ͫͪͯͣͯ ͦ͒͟ ͨ͊ͼ͙͔ͤ͊ͭ͊͞ ͫ͊ ͨ͊ͤͦ͡ͼ͔͙ͯ͊ͪͤͣ͡͡ ͊ͪ͟ͼ͙ͤͦͣͦͣ 
͙͊ͪͤͫ͊͟͡ 

 
 

17 
 

 

ʀʥʝʨʚʘʮʠʿʘ ʣʘʨʠʥʢʩʘ ʧʦʪʠʯʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠ ʩʧʦˀʘʰˁʠʭ ʛʨʘʥʘ ʛʦʨˁʝʛ ʣʘʨʠʥʛʝʘʣʥʦʛ 

ʥʝʨʚʘ (n. laryngeus superior), ʨʝʢʫʨʝʥʪʥʦʛ ʣʘʨʠʥʛʝʘʣʥʦʛ ʥʝʨʚʘ (n. laryngeus recurrens) ʠ 

ʩʠʤʧʘʪʠʯʢʠʭ ʚʣʘʢʘʥʘ. ʋʥʫʪʨʘʰˁʝ ʛʨʘʥʝ ʛʦʨˁʝʛ ʣʘʨʠʥʛʝʘʣʥʦʛ ʥʝʨʚʘ ʩʫ ʩʝʥʟʦʨʥʝ, 

ʩʧʦˀʘʰˁʝ ʛʨʘʥʝ ʩʫ ʤʦʪʦʨʥʦʛ ʪʠʧʘ, ʜʦʢ ʿʝ ʨʝʢʫʨʝʥʪʥʠ ʣʘʨʠʥʛʝʘʣʥʠ ʥʝʨʚ ʤʝʰʦʚʠʪʦʛ ʪʠʧʘ. 

ʉʝʥʟʦʨʥʘ ʠʥʝʨʚʘʮʠʿʘ ʛʦʨˁʝʛ ʩʧʨʘʪʘ ʣʘʨʠʥʢʩʘ ʧʦʪʠʯʝ ʦʜ ʛʦʨˁʝʛ ʣʘʨʠʥʛʝʘʣʥʦʛ ʥʝʨʚʘ, ʜʦˁʝʛ 

ʩʧʨʘʪʘ ʦʜ ʨʝʢʫʨʝʥʪʥʦʛ ʣʘʨʠʥʛʝʘʣʥʦʛ ʥʝʨʚʘ, ʜʦʢ ʩʝ ʫ ʧʨʝʜʝʣʫ ʛʣʘʩʥʠʮʘ ʧʨʝʢʣʘʧʘʿʫ ʫ 

ʩʝʥʟʦʨʥʦʿ ʠʥʝʨʚʘʮʠʿʠ. ʉʚʠ ʫʥʫʪʨʘʰˁʠ ʤʠʰʠ˂ʠ ʣʘʨʠʥʢʩʘ ʠʥʝʨʚʠʩʘʥʠ ʩʫ ʦʜ ʩʪʨʘʥʝ 

ʨʝʢʫʨʝʥʪʥʦʛ ʣʘʨʠʥʛʝʘʣʥʦʛ ʥʝʨʚʘ ʦʩʠʤ ʢʨʠʢʦʪʠʨʝʦʠʜʥʦʛ ʤʠʰʠ˂ʘ ʯʠʿʘ ʠʥʝʨʚʘʮʠʿʘ ʧʦʪʠʯʝ ʦʜ 

ʩʧʦˀʥʠʭ ʛʨʘʥʘ ʛʦʨˁʝʛ ʣʘʨʠʥʛʘʣʥʦʛ ʥʝʨʚʘ (1). 

ʋ ʢʣʠʥʠʯʢʦʤ ʩʤʠʩʣʫ ʣʘʨʠʥʢʩ ʩʝ ʜʝʣʠ ʥʘ ʪʨʠ ʩʧʨʘʪʘ (ʩʫʙʨʝʛʠʦʥʘ): ʛʦʨˁʠ, ʩʨʝʜˁʠ ʠ ʜʦˁʠ 

(4).  

ɻʦʨˁʠ (ʩʫʧʨʘʛʣʦʪʠʯʥʠ) ʩʧʨʘʪ ʣʘʨʠʥʢʩʘ, ʩʘʯʠˁʘʚʘʿʫ ʝʧʠʛʣʦʪʠʩ, ʘʨʠʝʧʠʛʣʦʪʩʢʠ ʥʘʙʦʨʠ, 

ʚʝʥʪʨʠʢʫʣʘʨʥʠ ʥʘʙʦʨʠ, ʄʦʨʛʘˁʠʿʝʚʠ ʚʝʥʪʨʠʢʫʣʫʩʠ ʠ ʘʨʠʪʝʥʦʠʜʥʝ ʭʨʩʢʘʚʠʮʝ. 

ʉʨʝʜˁʠ (ʛʣʦʪʠʯʥʠ) ʩʧʨʘʪ ʣʘʨʠʥʢʩʘ ʦʙʫʭʚʘʪʘ ʛʣʘʩʥʠʮʝ.  

ɼʦˁʠ (ʩʫʙʛʣʦʪʠʯʥʠ) ʩʧʨʘʪ ʣʘʨʠʥʢʩʘ ʧʨʦʩʪʠʨʝ ʩʝ ʠʩʧʦʜ ʛʣʘʩʥʠʮʘ ʜʦ ʜʦˁʝ ʠʚʠʮʝ ʢʨʠʢʦʠʜʥʝ 

ʭʨʩʢʘʚʠʮʝ. 

ʉʫʙʨʝʛʠʦʥʠ ʣʘʨʠʥʢʩʘ ʨʘʟʣʠʢʫʿʫ ʩʝ ʤʝʹʫ ʩʦʙʦʤ ʧʦ ʝʤʙʨʠʦʣʦʰʢʦʤ ʧʦʨʝʢʣʫ ʠ ʣʠʤʬʥʦʿ 

ʜʨʝʥʘʞʠ, ʪʝ, ʫ ʩʢʣʘʜʫ ʩ ʪʠʤ, ʠ ʤʘʣʠʛʥʠ ʪʫʤʦʨʠ ʨʘʟʣʠʯʠʪʠʭ ʩʧʨʘʪʦʚʘ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʦ 

ʢʣʠʥʠʯʢʦ ʧʦʥʘʰʘˁʝ. 

ʉʫʧʨʘʛʣʦʪʠʩʥʠ ʜʝʦ ʣʘʨʠʥʢʩʘ ʧʦʪʠʯʝ ʦʜ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ ʰʢʨʞʥʦʛ ʣʫʢʘ, ʘ ʛʣʦʪʠʩʥʠ ʠ 

ʩʫʙʛʣʦʪʠʩʥʠ ʩʧʨʘʪ ʦʜ ʧʝʪʦʛ ʠ ʰʝʩʪʦʛ ʰʢʨʞʥʦʛ ʣʫʢʘ. ʈʘʟʣʠʯʠʪʦ ʝʤʙʨʠʦʣʦʰʢʦ ʧʦʨʝʢʣʦ 

ʫʩʣʦʚˀʘʚʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʰʠʨʝˁʝ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʣʘʨʠʥʢʩʘ (5). ʐʪʦ ʩʝ ʣʠʤʬʥʝ 

ʜʨʝʥʘʞʝ ʪʠʯʝ, ʣʝʚʘ ʧʦʣʦʚʠʥʘ ʣʘʨʠʥʢʩʘ ʥʝʟʘʚʠʩʥʘ ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʜʝʩʥʫ, ʜʦʢ ʿʝ ʣʠʤʬʥʘ 

ʜʨʝʥʘʞʘ ʩʫʧʨʘʛʣʦʪʠʯʥʦʛ ʜʝʣʘ ʣʘʨʠʥʢʩʘ ʥʝʟʘʚʠʩʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʠʞʝ (ʛʣʦʪʠʩʥʝ ʠ 

ʩʫʙʛʣʦʪʠʩʥʝ) ʩʪʨʫʢʪʫʨʝ. ʉʫʧʨʘʛʣʦʪʠʩʥʠ ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ ʚʝʦʤʘ ʿʝ ʙʦʛʘʪ ʣʠʤʬʥʠʤ 
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ʩʫʜʦʚʠʤʘ, ʘ ʣʠʤʬʥʘ ʜʨʝʥʘʞʘ ʿʝ ʙʠʣʘʪʝʨʘʣʥʘ. ɻʣʦʪʠʯʥʠ ʩʧʨʘʪ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘ ʣʠʤʬʥʝ 

ʩʫʜʦʚʝ (4).  

 

1.2. ɽʇʀɼɽʄʀʆʃʆʐʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʄɸʃʀɻʅʀʍ ʊʋʄʆʈɸ ʃɸʈʀʅʂʉɸ  

ʄʘʣʠʛʥʠ ʪʫʤʦʨʠ ʣʘʨʠʥʢʩʘ (ʄʊʃ) ʩʫ ʨʝʹʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʤʘʣʠʛʥʠʤ ʪʫʤʦʨʠʤʘ ʧʣʫ˂ʘ, ʜʦʿʢʝ, 

ʧʨʦʩʪʘʪʝ, ʜʝʙʝʣʦʛ ʮʨʝʚʘ. ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʀʥʩʪʠʪʫʪʘ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚˀʝ Ăɼʨ ʄʠʣʘʥ 

ɱʦʚʘʥʦʚʠ˂ ɹʘʪʫʪñ ʟʘ 2013. ʛʦʜʠʥʫ, ʤʘʣʠʛʥʠ ʪʫʤʦʨʠ ʣʘʨʠʥʢʩʘ ʫ ʮʝʥʪʨʘʣʥʦʿ ʉʨʙʠʿʠ 

ʟʘʩʪʫʧˀʝʥʠ ʩʫ ʫ 3,4% ʩʣʫʯʘʿʝʚʘ ʩʚʠʭ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʢʦʜ ʤʫʰʢʘʨʘʮʘ, ʰʪʦ ʿʝ ʟʥʘʯʘʿʥʦ 

ʨʝʹʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ, ʨʝʮʠʤʦ, ʤʘʣʠʛʥʦʤʠʤʘ ʧʣʫ˂ʘ ʠ ʙʨʦʥʭʘ ʢʦʿʠ ʩʫ ʟʘʩʪʫʧˀʝʥʠ ʩʘ 20,2%, 

ʢʦʣʦʥʘ ʠ ʨʝʢʪʫʤʘ ʩʘ 12,8% ʠʣʠ ʧʨʦʩʪʘʪʝ ʩʘ 11,0%. ʇʨʝʤʘ ʥʘʚʝʜʝʥʠʤ ʝʧʠʜʝʤʠʦʣʦʰʢʠʤʠʭ 

ʧʦʜʘʮʠʤʘ, ʢʦʜ ʞʝʥʘ ʣʘʨʠʥʢʩ ʥʝ ʧʨʝʜʩʪʘʚˀʘ ʚʦʜʝ˂ʫ ʣʦʢʘʣʠʟʘʮʠʿʫ ʦʙʦˀʝʚʘˁʘ ʠ ʫʤʠʨʘˁʘ ʦʜ 

ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ (6).  

ʋʯʝʩʪʘʣʦʩʪ ʄʊʃ ʿʝ ʨʘʟʣʠʯʠʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʜʝʣʦʚʠʤʘ ʩʚʝʪʘ ʠ ʫʛʣʘʚʥʦʤ ʿʝ ʫ ʧʦʟʠʪʠʚʥʦʿ 

ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʫʧʦʪʨʝʙʦʤ ʜʫʚʘʥʘ ʠ ʘʣʢʦʭʦʣʘ (7). 

ʋʯʝʩʪʘʣʦʩʪ ʢʘʨʮʠʥʦʤʘ ʦʜʨʝʹʝʥʦʛ ʩʫʙʨʝʛʠʦʥʘ ʣʘʨʠʥʢʩʘ ʪʘʢʦʹʝ ʚʘʨʠʨʘ ʦʜ ʟʝʤˀʝ ʜʦ ʟʝʤˀʝ ʠ 

ʧʦʚʝʟʘʥʘ ʿʝ ʩʘ ʥʘʚʠʢʘʤʘ ʫʧʦʪʨʝʙʝ ʘʣʢʦʭʦʣʘ ʠ ʜʫʚʘʥʘ (4).  

ʄʊʃ ʩʝ ʯʝʰ˂ʝ ʿʘʚˀʘ ʢʦʜ ʦʩʦʙʘ ʩʪʘʨʠʿʝ ʞʠʚʦʪʥʝ ʜʦʙʠ. ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʀʥʩʪʠʪʫʪʘ ʟʘ ʿʘʚʥʦ 

ʟʜʨʘʚˀʝ Ăɼʨ ʄʠʣʘʥ ɱʦʚʘʥʦʚʠ˂ ɹʘʪʫʪñ ʥʘʿʯʝʰ˂ʝ ʩʝ ʿʘʚˀʘ ʢʦʜ ʤʫʰʢʘʨʘʮʘ ʩʪʘʨʦʩʪʠ 60-64 

ʛʦʜʠʥʘ, ʧʦʪʦʤ 55-59, ʜʦʢ ʿʝ ʢʦʜ ʞʝʥʘ ʥʘʿʯʝʰ˂ʠ ʫ ʩʪʘʨʦʩʥʦʿ ʜʦʙʠ ʧʨʝʢʦ 75 ʛʦʜʠʥʘ ʠ ʫ ʜʦʙʠ 

60-64 ʛʦʜʠʥʝ (6).ɿʥʘʯʘʿʥʦ ʩʝ ʯʝʰ˂ʝ ʿʘʚˀʘ ʢʦʜ ʦʩʦʙʘ ʤʫʰʢʦʛ ʧʦʣʘ, ʘʣʠ ʩʝ ʦʜʥʦʩ ʧʦʣʦʚʘ ʤʝʹʫ 

ʦʙʦʣʝʣʠʤʘ ʫ ʧʦʩʣʝʜˁʠʭ ʜʝʩʝʪʘʢ ʛʦʜʠʥʘ ʤʝˁʘ. ʆʜʥʦʩ ʦʙʦʣʝʣʠʭ ʤʫʰʢʘʨʘʮʘ ʠ ʞʝʥʘ ʿʝ 1956. 

ʛʦʜʠʥʝ ʙʠʦ 15:1, ʘ ʜʘʥʘʩ ʿʝ 5:1 ʰʪʦ ʩʝ ʧʦʚʝʟʫʿʝ ʩʘ ʯʝʰ˂ʦʤ ʫʧʦʪʨʝʙʦʤ ʜʫʚʘʥʘ ʢʦʜ ʞʝʥʘ 

ʧʦʩʣʝʜˁʠʭ ʜʝʮʝʥʠʿʘ (4). 
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1.3. ʇʃɸʅʆʎɽʃʋʃɸʈʅʀ ʂɸʈʎʀʅʆʄ ʃɸʈʀʅʂʉɸ 

ɺʠʰʝ ʦʜ 95% ʧʨʠʤʘʨʥʠʭ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʣʘʨʠʥʢʩʘ ʩʫ ʧʣʘʥʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤʠ (engl. 

Squamous Cell Carcinoma, SCC), ʧʨʠ ʯʝʤʫ ʧʣʘʥʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤʠ ʣʘʨʠʥʢʩʘ (engl. 

Laryngeal Squamous Cell Carcinoma, LSCC) ʧʨʝʜʩʪʘʚˀʘʿʫ ʯʝʪʚʨʪʠʥʫ ʩʚʠʭ SCC ʛʣʘʚʝ ʠ 

ʚʨʘʪʘ. ʋʢʫʧʥʦ ʧʝʪʦʛʦʜʠʰˁʝ ʧʨʝʞʠʚˀʘʚʘˁʝ ʢʦʜ LSCC ʠʟʥʦʩʠ ʦʢʦ 70% (4). ʄʘʣʠʛʥʠ 

ʪʫʤʦʨʠ ʣʘʨʠʥʢʩʘ ʤʦʛʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʪʠ ʥʘ ʜʠʩʘˁʝ ʠ ʛʫʪʘˁʝ. ɼʦʜʘʪʥʠ ʟʥʘʯʘʿ ʦʚʠʭ 

ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʣʝʞʠ ʫ ʚʝʣʠʢʦʤ ʫʪʠʮʘʿʫ ʢʦʿʠ ʣʘʨʠʥʢʩ ʠʤʘ ʟʘ ʢʚʘʣʠʪʝʪ ʞʠʚʦʪʘ ʩ ʦʙʟʠʨʦʤ 

ʜʘ ʩʝ ʨʘʜʠ ʦ ʿʝʜʠʥʦʤ ʦʨʛʘʥʫ ʬʦʥʘʮʠʿʝ ʢʦʜ ʯʦʚʝʢʘ. 

ʇʣʘʥʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤʠ (engl. squamous cell carcinoma) ʩʫ ʤʘʣʠʛʥʠ ʪʫʤʦʨʠ ʢʦʿʠ 

ʧʨʦʠʟʚʦʜʝ ʦʨʦʞʘʚʘʿʫ˂ʝ ˂ʝʣʠʿʝ (8).  

ʈʝʪʢʦ ʩʝ ʫ ʣʘʨʠʥʢʩʫ ʤʦʛʫ ʥʘ˂ʠ ʠ ʜʨʫʛʠ ʧʘʪʦʭʠʩʪʦʣʦʰʢʠ ʪʠʧʦʚʠ: ʚʝʨʫʢʦʟʥʠ ʢʘʨʮʠʥʦʤ, 

spindle cell ʢʘʨʮʠʥʦʤ, ʙʘʟʘʣʦʠʜʥʠ ʢʘʨʮʠʥʦʤ, ʘʜʝʥʦʠʜʮʠʩʪʠʯʥʠ ʢʘʨʮʠʥʦʤ, ʥʝʫʨʦʝʥʜʦʢʨʠʥʠ 

ʤʘʣʠʛʥʠ ʪʫʤʦʨʠ, ʩʘʨʢʦʤʠ, ʤʫʢʦʟʥʠ ʤʝʣʘʥʦʤ ʠ ʜʨʫʛʠ (9).  

ʉʤʘʪʨʘ ʩʝ ʜʘ ʥʘʩʪʘʥʢʫ LSCC ʧʨʝʪʭʦʜʠ ʥʘʩʪʘʥʘʢ ʧʨʝʤʘʣʠʛʥʠʭ, ʜʠʩʧʣʘʩʪʠʯʥʠʭ ʣʝʟʠʿʘ 

ʩʣʫʟʥʠʮʝ ʣʘʨʠʥʢʩʘ.  

ɼʠʩʧʣʘʟʠʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʨʝʤʝ˂ʝʥʫ, ʘʣʠ ʥʝʥʝʦʧʣʘʩʪʠʯʥʫ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʠ ʿʘʚˀʘ ʩʝ 

ʧʨʝʪʝʞʥʦ ʫ ʝʧʠʪʝʣʫ. ʆʥʘ ʧʨʝʜʩʪʘʚˀʘ ʛʫʙʠʪʘʢ ʫʥʠʬʦʨʤʥʦʩʪʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʝ ʦʨʠʿʝʥʪʘʮʠʿʝ 

ʧʦʿʝʜʠʥʠʭ ˂ʝʣʠʿʘ. ɼʠʩʧʣʘʩʪʠʯʥʝ ˂ʝʣʠʿʝ ʠʩʧʦˀʘʚʘʿʫ ʟʥʘʯʘʿʘʥ ʧʣʝʦʤʦʨʬʠʟʘʤ, ʯʝʩʪʦ ʩʘ 

ʭʠʧʝʨʭʨʦʤʘʪʠʯʥʠʤ ʠ ʥʝʥʦʨʤʘʣʥʦ ʚʝʣʠʢʠʤ ʿʝʜʨʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʚʝʣʠʯʠʥʫ ˂ʝʣʠʿʝ. ʄʠʪʦʟʝ ʩʫ 

ʙʨʦʿʥʠʿʝ ʥʝʛʦ ʰʪʦ ʿʝ ʫʦʙʠʯʘʿʝʥʦ ʠ ʯʝʩʪʦ ʥʠʩʫ ʣʦʢʘʣʠʟʦʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʦʿ ʧʦʟʠʮʠʿʠ ʫʥʫʪʘʨ 

ʝʧʠʪʝʣʘ. ʋ ʜʠʩʧʣʘʩʪʠʯʥʦʤ ʧʣʦʯʘʩʪʦ ʩʣʦʿʝʚʠʪʦʤ ʝʧʠʪʝʣʫ ʤʠʪʦʟʝ ʥʠʩʫ ʦʛʨʘʥʠʯʝʥʝ ʥʘ 

ʙʘʟʘʣʥʠ ʩʣʦʿ, ʛʜʝ ʩʝ ʥʦʨʤʘʣʥʦ ʧʦʿʘʚˀʫʿʫ, ʚʝ˂ ʩʝ ʤʦʛʫ ʥʘ˂ʠ ʫ ʩʚʠʤ ʥʠʚʦʠʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ 

ʧʦʚʨʰʠʥʩʢʝ ˂ʝʣʠʿʝ. ʇʦʩʪʦʿʠ ʠʟʨʘʞʝʥ ʧʦʨʝʤʝ˂ʘʿ ʘʨʭʠʪʝʢʦʪʦʥʠʢʝ (ʛʨʘʹʝ). ʂʘʜʘ ʩʫ 

ʜʠʩʧʣʘʩʪʠʯʥʝ ʧʨʦʤʝʥʝ ʠʟʨʘʞʝʥʝ ʠ ʟʘʭʚʘʪʘʿʫ ʝʧʠʪʝʣ ʮʝʣʦʤ ʜʝʙˀʠʥʦʤ, ʧʨʦʤʝʥʘ ʩʝ ʥʘʟʠʚʘ 

carcinoma in situ, ʰʪʦ ʿʝ ʧʨʝʠʥʚʘʟʠʚʥʠ ʩʪʘʜʠʿʫʤ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ. ɽʧʠʪʝʣʥʘ ʜʠʩʧʣʘʟʠʿʘ 

ʩʢʦʨʦ ʫʚʝʢ ʧʨʝʪʭʦʜʥʠ ʧʦʿʘʚʠ ʢʘʥʮʝʨʘ, ʘʣʠ ʥʝ ʥʝʤʠʥʦʚʥʦ. ʇʨʦʤʝʥʝ ʣʘʢʦʛ ʠ ʩʨʝʜˁʝʛ ʩʪʝʧʝʥʘ 

ʢʦʿʝ ʥʝ ʟʘʭʚʘʪʘʿʫ ʮʝʣʫ ʜʝʙˀʠʥʫ ʝʧʠʪʝʣʘ ʤʦʛʫ ʙʠʪʠ ʨʝʚʝʨʟʠʙʠʣʥʝ ʢʘʜʘ ʩʝ ʫʢʣʦʥʠ 

ʧʨʝʪʧʦʩʪʘʚˀʝʥʠ ʫʟʨʦʯʥʠ ʬʘʢʪʦʨ ʢʘʜʘ ʝʧʠʪʝʣ ʧʦʥʦʚʦ ʧʦʩʪʘʿʝ ʥʦʨʤʘʣʘʥ (8). 
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ʇʣʘʥʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤ ʣʘʨʠʥʢʩʘ ʧʦʯʠˁʝ ʢʘʦ in situ ʣʝʟʠʿʘ ʢʦʿʘ ʢʘʩʥʠʿʝ ʧʦʩʪʘʿʝ 

ʙʠʩʝʨʥʦʩʠʚʘ, ʥʘʙʦʨʘʥʘ ʧʣʦʯʘ ʥʘ ʤʫʢʦʟʥʦʿ ʧʦʚʨʰʠʥʠ, ʘ ʥʘ ʢʨʘʿʫ ʫʣʮʝʨʠʰʝ ʠ ʧʦʧʨʠʤʘ 

ʧʝʯʫʨʢʘʩʪ ʦʙʣʠʢ (10). 

ʉʪʝʧʝʥ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪʠ ʪʫʤʦʨʘ ʠʟʨʘʞʘʚʘ ʩʝ ʭʠʩʪʦʣʦʰʢʠʤ ʛʨʘʜʫʩʦʤ. ʍʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ 

ʪʫʤʦʨʘ ʤʦʞʝ ʙʠʪʠ G (grade)1- ʜʦʙʨʦ ʜʠʬʝʨʝʥʪʦʚʘʥ ʪʫʤʦʨ, G2- ʫʤʝʨʝʥʦ ʜʠʬʝʨʝʥʪʦʚʘʥ 

ʪʫʤʦʨ, G3- ʩʣʘʙʦ ʜʠʬʝʨʝʥʪʦʚʘʥ ʪʫʤʦʨ (11). ʍʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ, ʩʘʤ ʧʦ ʩʝʙʠ, ʥʝ ʤʦʨʘ 

ʧʨʝʜʩʪʘʚˀʘʪʠ ʧʨʦʛʥʦʩʪʠʯʢʠ ʬʘʢʪʦʨ, ʘʣʠ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʥʫ ʪʫʤʦʨʩʢʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ 

(12).  

ʂʣʠʥʠʯʢʠ ʪʦʢ ʠ ʙʠʦʣʦʰʢʦ ʧʦʥʘʰʘˁʝ LSCC ʟʘʚʠʩʠ ʦʜ ʟʘʭʚʘ˂ʝʥʦʛ ʩʫʙʨʝʛʠʦʥʘ ʣʘʨʠʥʢʩʘ, 

ʰʪʦ ʿʝ ʫ ʙʣʠʩʢʦʿ ʚʝʟʠ ʩʘ ʣʠʤʬʥʦʤ ʜʨʝʥʘʞʦʤ ʦʜʨʝʹʝʥʦʛ ʩʫʙʨʝʛʠʦʥʘ. ʋ ʮʝʣʠʥʠ ʛʣʝʜʘʥʦ, 

ʩʫʧʨʘʛʣʦʪʠʯʥʠ ʪʫʤʦʨʠ ʩʫ ʯʝʰ˂ʝ ʩʣʘʙʠʿʝ ʜʠʬʝʨʝʥʪʦʚʘʥʠ, ʠʤʘʿʫ ʘʛʨʝʩʠʚʥʠʿʠ ʢʣʠʥʠʯʢʠ ʪʦʢ ʠ 

ʣʦʰʠʿʫ ʧʨʦʛʥʦʟʫ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʛʣʦʪʠʯʥʠ ʪʫʤʦʨʠ ʩʫ ʧʦ ʧʨʘʚʠʣʫ ʜʦʙʨʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠ ʠ 

ʤʘˁʝ ʩʫ ʘʛʨʝʩʠʚʥʦʛ ʙʠʦʣʦʰʢʦʛ ʧʦʥʘʰʘˁʘ (4). ʄʘʣʠʛʥʠ ʪʫʤʦʨʠ ʢʦʿʠ ʩʝ ʧʨʠʤʘʨʥʦ ʿʘʚˀʘʿʫ ʫ 

ʩʫʙʛʣʦʪʠʩʫ ʩʫ ʠʟʫʟʝʪʥʦ ʨʝʪʢʠ.  

ʇʨʦʛʥʦʟʘ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʫʛʣʘʚʥʦʤ ʩʝ ʙʘʟʠʨʘ ʥʘ ʤʦʨʬʦʣʦʰʢʠʤ ʠ ʢʣʠʥʠʯʢʠʤ 

ʧʘʨʘʤʝʪʨʠʤʘ ʪʫʤʦʨʘ. ʅʦʚʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʩʤʝʨʝʥʘ ʩʫ ʥʘ ʦʪʢʨʠʚʘˁʝ ʥʦʚʠʭ ʤʦʣʝʢʫʣʘʨʥʠʭ, 

ʙʠʦʭʝʤʠʿʩʢʠʭ ʠ ʛʝʥʝʪʩʢʠʭ ʧʨʦʛʥʦʩʪʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʮʠˀʫ ʨʘʥʦʛ ʦʪʢʨʠʚʘˁʘ ʠ ʪʘʯʥʠʿʝʛ 

ʦʜʨʝʹʠʚʘˁʘ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ, ʰʪʦ ʫ ʢʨʘʿˁʝʤ ʝʬʝʢʪʫ ʠʤʘ ʟʘ ʮʠˀ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʪʝʨʘʧʠʿʫ ʠ 

ʙʦˀʝ ʧʨʝʞʠʚˀʘʚʘˁʝ ʦʚʠʭ ʙʦʣʝʩʥʠʢʘ. 

 

1.4. ʌɸʂʊʆʈʀ ʈʀɿʀʂɸ ɿɸ ʅɸʉʊɸʅɸʂ ʂɸʈʎʀʅʆʄɸ ʃɸʈʀʅʂʉɸ 

ʌʘʢʪʦʨʠ ʨʠʟʠʢʘ ʢʦʿʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʧʦʚʝʟʫʿʫ ʩʘ ʥʘʩʪʘʥʢʦʤ ʧʣʘʥʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ 

ʣʘʨʠʥʢʩʘ ʩʫ ʜʫʚʘʥ ʠ ʘʣʢʦʭʦʣ. ʆʩʠʤ ʦʚʠʭ, ʫ ʬʘʢʪʦʨʝ ʨʠʟʠʢʘ ʟʘ ʥʘʩʪʘʥʘʢ LSCC ʩʧʘʜʘʿʫ ʠ 

ʨʝʬʣʫʢʩ ʞʝʣʫʜʘʯʥʝ ʢʠʩʝʣʠʥʝ, ʬʘʢʪʦʨʠ ʠʩʭʨʘʥʝ, ʠʟʣʦʞʝʥʦʩʪ ʜʨʚʥʦʿ ʧʨʘʰʠʥʠ, ʘʟʦʪʥʘ 

ʿʝʜʠˁʝˁʘ, ʘʟʙʝʩʪ ʠ ʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ (4).  

ɼʫʚʘʥ ʿʝ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʬʘʢʪʦʨ ʨʠʟʠʢʘ ʟʘ ʥʘʩʪʘʥʘʢ LSCC, ʙʝʟ ʦʙʟʠʨʘ ʜʘ ʣʠ ʩʝ ʨʘʜʠ ʦ ʧʫʰʝˁʫ 

ʮʠʛʘʨʝʪʘ, ʮʠʛʘʨʘ ʠʣʠ ʣʫʣʝ. ʂʘʨʮʠʥʦʤ ʣʘʨʠʥʢʩʘ ʩʝ ʠʟʫʟʝʪʥʦ ʿʘʚˀʘ ʢʦʜ ʦʩʦʙʘ ʢʦʿʝ ʥʠʢʘʜʘ 
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ʥʠʩʫ ʧʫʰʠʣʝ. ʋ ʦʚʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʩʝ ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ ʨʘʜʠ ʦ ʫʪʠʮʘʿʫ ʭʫʤʘʥʦʛ ʧʘʧʠʣʦʤʘ 

ʚʠʨʫʩʘ (HPV) ʢʦʿʠ ʿʝ ʟʥʘʯʘʿʘʥ ʢʦʬʘʢʪʦʨ ʫ ʢʘʨʮʠʥʦʛʝʥʝʟʠ ʫ ʮʝʣʦʤ ʘʝʨʦʜʠʛʝʩʪʠʚʥʦʤ ʪʨʘʢʪʫ 

(13).  

ʇʨʝʪʝʨʘʥʘ ʫʧʦʪʨʝʙʘ ʘʣʢʦʭʦʣʘ ʩʝ ʧʦʚʝʟʫʿʝ ʩʘ ʥʘʩʪʘʥʢʦʤ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʣʘʨʠʥʢʩʘ ʠ ʪʦ ʥʘ 

ʥʘʯʠʥ ʜʘ ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ ʧʦʿʘʯʘʚʘ ʚʝ˂ ʧʦʩʪʦʿʝ˂ʠ ʨʠʟʠʢ ʥʘʩʪʘʦ ʫʧʦʪʨʝʙʦʤ ʜʫʚʘʥʘ. ɸʣʢʦʭʦʣ 

ʠʟʘʟʠʚʘ ʦʰʪʝ˂ʝˁʝ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʩʣʫʟʥʠʮʝ ʛʦʨˁʝʛ ʘʝʨʦʜʠʛʝʩʪʠʚʥʦʛ ʪʨʘʢʪʘ, ʘ ʧʨʝʜʩʪʘʚˀʘ ʠ 

ʟʥʘʯʘʿʘʥ ʬʘʢʪʦʨ ʟʘ ʥʘʩʪʘʥʘʢ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʥʦʛ ʠ ʣʘʨʠʥʛʦʬʘʨʠʥʛʝʘʣʥʦʛ ʨʝʬʣʫʢʩʘ ʰʪʦ 

ʜʦʜʘʪʥʦ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʧʨʦʤʝʥʘʩʣʫʟʥʠʮʝ ʣʘʨʠʥʢʩʘ. ʅʘ ʝʬʝʢʘʪ ʢʦʿʠ ʘʣʢʦʭʦʣ ʠʤʘ ʥʘ 

ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʫʪʠʮʘʿ ʠʤʘ ʠ ʥʫʪʨʠʪʠʚʥʠ ʜʝʬʠʮʠʪ ʢʦʿʠ ʯʝʩʪʦ ʧʦʩʪʦʿʠ ʢʦʜ 

ʘʣʢʦʭʦʣʠʯʘʨʘ (14). ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʘʣʢʦʭʦʣ ʿʝ ʟʥʘʯʘʿʥʠʿʠ ʬʘʢʪʦʨ ʨʠʟʠʢʘ ʟʘ 

ʥʘʩʪʘʥʘʢ ʩʫʧʨʘʛʣʦʪʠʯʥʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʛʣʦʪʠʯʥʝ ʤʘʣʠʛʥʝ ʪʫʤʦʨʝ (4).  

ʉʤʘʪʨʘ ʩʝ ʜʘ ʚʠʰʝʛʦʜʠʰˁ ʘ ʠʟʣʦʞʝʥʦʩʪ ʬʘʢʪʦʨʠʤʘ ʨʠʟʠʢʘ ʜʦʚʦʜʠ ʜʦ ʭʠʧʝʨʧʣʘʟʠʿʝ ʠ 

ʤʝʪʘʧʣʘʟʠʿʝ ʝʧʠʪʝʣʘ ʣʘʨʠʥʢʩʘ. ʇʦʩʪʦʿʘˁʝ ʜʠʩʧʣʘʟʠʿʝ (ʘʪʠʧʠʿʝ) ʫ ʦʚʘʢʦ ʠʟʤʝˁʝʥʦʤ ʝʧʠʪʝʣʫ 

ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʤʦʛʫ˂ʝ ʤʘʣʠʛʥʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ. 

ʂʘʦ ʠ ʢʦʜ ʜʨʫʛʠʭ ʢʘʨʮʠʥʦʤʘ ʘʝʨʦʜʠʛʝʩʪʠʚʥʦʛ ʪʨʘʢʪʘ, ʠ ʢʦʜ LSCC ʪʨʝʙʘ ʠʤʘʪʠ ʫ ʚʠʜʫ 

ʤʦʛʫ˂ʥʦʩʪ ʥʘʩʪʘʥʢʘ ʜʨʫʛʠʭ SCC - ʩʠʥʭʨʦʥʠʭ ʠ ʤʝʪʘʭʨʦʥʠʭ.  ʋ ʩʣʫʯʘʿʫ LSCC ʥʘʿʯʝʰ˂ʠ 

ʤʝʪʘʭʨʦʥʠ ʪʫʤʦʨ ʥʘʣʘʟʠ ʩʝ ʫ ʧʣʫ˂ʠʤʘ, ʰʪʦ ʩʝ ʧʦʚʝʟʫʿʝ ʩʘ ʠʩʪʠʤ ʬʘʢʪʦʨʠʤʘ ʨʠʟʠʢʘ ʟʘ 

ʥʘʩʪʘʥʘʢ ʦʙʝ ʚʨʩʪʝ ʢʘʨʮʠʥʦʤʘ. 

 

1.5. ʀʄʋʅʉʂʀ ʆɼɻʆɺʆʈ ʂʆɼ ʇʃɸʅʆʎɽʃʋʃɸʈʅʆɻ ʂɸʈʎʀʅʆʄɸ 

ʃɸʈʀʅʂʉɸ 

ʄʘʣʠʛʥʦ ʦʙʦˀʝˁʝ ʧʨʝʜʩʪʘʚˀʘ ʭʠʧʝʨʧʨʦʣʠʬʝʨʘʪʠʚʥʠ ʧʦʨʝʤʝ˂ʘʿ ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ 

ʤʦʨʬʦʣʦʰʢʝ ʠ ˂ʝʣʠʿʩʢʝ ʧʨʦʤʝʥʝ, ʧʦʨʝʤʝ˂ʘʿ ʘʧʦʧʪʦʟʝ, ʥʝʢʦʥʪʨʦʣʠʩʘʥʫ ˂ʝʣʠʿʩʢʫ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ, ʠʥʚʘʟʠʚʥʦʩʪ, ʘʥʛʠʦʛʝʥʝʟʫ ʠ ʤʝʪʘʩʪʘʟʠʨʘˁʝ (15). ɹʠʦʣʦʰʢʦ ʧʦʥʘʰʘˁʝ 

ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʟʘʚʠʩʠ ʫ ʿʝʜʥʦʿ ʤʝʨʠ ʦʜ ʩʪʝʧʝʥʘ ˂ʝʣʠʿʩʢʝ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪʠ, ʰʪʦ 

ʢʦʨʝʣʠʰʝ ʩʘ ʧʦʪʝʥʮʠʿʘʣʦʤ ʟʘ ʤʝʪʘʩʪʘʟʠʨʘˁʝ ʫ ʨʝʛʠʦʥʘʣʥʝ ʣʠʤʬʥʝ ʯʚʦʨʦʚʝ. ʉʘ ʜʨʫʛʝ 
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ʩʪʨʘʥʝ, ʥʘ ʢʣʠʥʠʯʢʠ ʪʦʢ ʠʤʘʿʫ ʫʪʠʮʘʿʘ ʠ ʦʜʥʦʩ ʪʫʤʦʨ-ʜʦʤʘ˂ʠʥ ʠ ʧʝʨʠʪʫʤʦʨʩʢʠ 

ʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ, ʢʘʦ ʠ ʚʘʩʢʫʣʘʨʥʘ ʠ ʧʝʨʠʥʝʫʨʘʣʥʘ ʠʥʚʘʟʠʿʘ. 

ʀʤʫʥʩʢʠ ʩʠʩʪʝʤ ʯʦʚʝʢʘ ʩʧʦʩʦʙʘʥ ʿʝ ʜʘ ʧʨʝʧʦʟʥʘ ʤʘʣʠʛʥʦ ʪʨʘʥʩʬʦʨʤʠʩʘʥʝ ˂ʝʣʠʿʝ. ʇʦʿʘʤ 

ʠʤʫʥʩʢʦʛ ʥʘʜʟʦʨʘ, ʢʦʿʠ ʩʫ ʫʚʝʣʠ ʃʫʠʩ ʊʦʤʘʩ (Lewis Thomas) ʠ ʄʝʢʌʝʨʣʝʿʥ ɹʘʨʥʝʪ 

(McFerlane Burnet) ʧʝʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ, ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʝʧʦʟʥʘʚʘˁʝ ʠ 

ʫʥʠʰʪʘʚʘˁʝ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ ʦʜ ʩʪʨʘʥʝ ʜʦʤʘ˂ʠʥʘ (8). ʄʝʹʫʪʠʤ, oʩʠʤ ʦʜʙʨʘʤʙʝʥʝ 

ʬʫʥʢʮʠʿʝ, ʠʤʫʥʩʢʠ ʩʠʩʪʝʤ ʤʦʞʝ ʠ ʜʘ ʧʦʜʩʪʘʢʥʝ ʨʘʩʪ ʪʫʤʦʨʘ ʪʘʢʦ ʰʪʦ ʘʢʪʠʚʠʨʘʥʠ 

ʣʠʤʬʦʮʠʪʠ ʠ ʤʘʢʨʦʬʘʛʠ ʩʪʚʘʨʘʿʫ ʬʘʢʪʦʨʝ ʨʘʩʪʘ ʟʘ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ (8).  

ɸʥʪʠ-ʪʫʤʦʨʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʧʦʜʨʘʟʫʤʝʚʘ ʜʝʿʩʪʚʦ ʫʨʦʹʝʥʦʛ (Natural killer- NK ˂ʝʣʠʿʝ, 

ʤʘʢʨʦʬʘʛʠ) ʠ ʩʪʝʯʝʥʦʛ ʪʿ. ʘʜʘʧʪʠʚʥʦʛ (ʊ ʠ B ʣʠʤʬʦʮʠʪʠ) ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ (16). ʂʘʜʘ ʿʝ 

ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʩʣʘʙʠʿʠ ʦʜ ʪʫʤʦʨʩʢʝ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, 

ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʫʩʧʝʚʘʿʫ ʜʘ ʫʩʧʝʰʥʦ ʠʟʙʝʛʥʫ ʠʤʫʥʩʢʠ ʥʘʜʟʦʨ ʜʦʤʘ˂ʠʥʘ ʠ ʟʘʧʦʯʠˁʫ 

ʫʙʨʟʘʥ ʨʘʩʪ, ʰʪʦ ʿʝ ʦʩʥʦʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ. ɸ ʢʘʜʘ ʿʝ ʘʥʪʠ-ʪʫʤʦʨʩʢʘ 

ʘʢʪʠʚʥʦʩʪ ʜʦʤʘ˂ʠʥʘ ʿʘʯʘ ʦʜ ʪʫʤʦʨʩʢʝ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʙʫʜʫ 

ʝʣʠʤʠʥʠʩʘʥʝ (17). 

ɼʦʤʠʥʘʥʪʥʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʤʝʭʘʥʠʟʘʤ in vivo ʿʝ ˂ʝʣʠʿʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. ʀʘʢʦ ʩʝ ʤʦʛʫ 

ʩʪʚʦʨʠʪʠ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʪʫʤʦʨʘ, ʥʠʿʝ ʜʦʢʘʟʘʥʦ ʜʘ ʦʥʠ ʠʛʨʘʿʫ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʙʦʨʙʠ 

ʧʨʦʪʠʚ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ, ʠʘʢʦ ʧʨʠʤʝʥʘ ʤʦʥʦʢʣʦʥʩʢʠʭ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ 

ʠʤʘ ʪʝʨʘʧʠʿʩʢʫ ʝʬʠʢʘʩʥʦʩʪ, ʢʘʦ ʰʪʦ ʿʝ ʩʣʫʯʘʿ ʧʨʠʤʝʥʝ ʤʦʥʦʢʣʦʥʩʢʦʛ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ 

CD20, ʧʦʚʨʰʠʥʩʢʦʛ ʘʥʪʠʛʝʥʘ B ʣʠʤʬʦʮʠʪʘ, ʫ ʮʠˀʫ ʣʝʯʝˁʘ ʅʦʥ-ʍʦʯʢʠʥʦʚʦʛ ʣʠʤʬʦʤʘ (8).  

ʋ ʝʬʝʢʪʦʨʥʝ ˂ʝʣʠʿʝ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʩʧʘʜʘʿʫ ʧʨʠʨʦʜʥʝ ˂ʝʣʠʿʝ ʫʙʠʮʝ (engl. Natural Killer, 

NK ˂ʝʣʠʿʝ), ʤʘʢʨʦʬʘʛʠ ʠ ʮʠʪʦʪʦʢʩʠʯʢʠ ʊ- ʣʠʤʬʦʮʠʪʠ (engl. Cytotoxic T Lymphocite, CTL). ʊ 

ʣʠʤʬʦʮʠʪʠ, NK ˂ʝʣʠʿʝ ʠ ʤʘʢʨʦʬʘʛʠ ʤʦʛʫ ʜʘ ʩʘʨʘʹʫʿʫ ʫ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʿ ʨʝʘʢʮʠʿʠ, ʙʫʜʫ˂ʠ ʜʘ 

ʿʝ Interferon gamma (IFN-ɔ), ʮʠʪʦʢʠʥ ʢʦʿʠ ʣʫʯʝ ʊ ʣʠʤʬʦʮʠʪʠ ʠ NK ˂ʝʣʠʿʝ, ʩʥʘʞʘʥ ʘʢʪʠʚʘʪʦʨ 

ʤʘʢʨʦʬʘʛʘ (8).  
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NK ˂ ʝʣʠʿʝ ʩʫ ʣʠʤʬʦʮʠʪʠ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʚʫ ʣʠʥʠʿʫ ʦʜʙʨʘʥʝ ʧʨʦʪʠʚ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ. 

ʅʘʠʤʝ, NK ˂ʝʣʠʿʝ, ʢʘʦ ʢʦʤʧʦʥʝʥʪʘ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ, ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʩʪʫ ʫʨʦʹʝʥʠʭ 

ʣʠʤʬʦʠʜʥʠʭ ˂ʝʣʠʿʘ (engl. Innate Lymphoid cell, ILC). ʅʘʠʤʝ, ILC ʧʨʦʜʫʢʫʿʫ ʮʠʪʦʢʠʥʝ ʠ 

ʦʙʘʚˀʘʿʫ ʬʫʥʢʮʠʿʝ ʩʣʠʯʥʝ ʢʘʦ ʠ ʊ ʣʠʤʬʦʮʠʪʠ, ʘʣʠ ʥʝ ʝʩʧʨʠʤʠʨʘʿʫ ʥʘ ʩʚʦʿʦʿ ʧʦʚʨʰʠʥʠ 

ʘʥʪʠʛʝʥʩʢʝ ʨʝʮʝʧʪʦʨʝ ʊ ʣʠʤʬʦʮʠʪʘ (engl. T-cell receptor, TCR).  NK ˂ʝʣʠʿʝ ʩʘʜʨʞʝ ʙʨʦʿʥʝ 

ʮʠʪʦʧʣʘʟʤʘʪʩʢʝ ʛʨʘʥʫʣʝ ʢʦʿʝ ʧʨʘʟʥʝ ʫ ʝʢʩʪʨʘ˂ʝʣʠʿʩʢʠ ʧʨʦʩʪʦʨ ʥʘ ʤʝʩʪʫ ʢʦʥʪʘʢʪʘ ʩʘ 

˂ʝʣʠʿʘʤʘ ʠʥʬʠʮʠʨʘʥʠʤ ʠʥʪʨʘʮʝʣʫʣʘʨʥʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʤʘ ʠʣʠ ˂ʝʣʠʿʘʤʘ ʫ ʩʪʨʝʩʫ. 

ʇʨʦʪʝʠʥʠ ʦʚʠʭ ʛʨʘʥʫʣʘ ʫʣʘʟʝ ʫ ʮʠˀʥʝ ˂ʝʣʠʿʝ ʠ ʘʢʪʠʚʠʨʘʿʫ ʝʥʟʠʤʝ ʢʦʿʠ ʜʦʚʦʜʝ ʜʦ ʘʧʦʧʪʦʟʝ. 

ɸʢʪʠʚʠʨʘʥʝ NK ˂ ʝʣʠʿʝ ʪʘʢʦʹʝ ʩʪʚʘʨʘʿʫ ʠ ʩʝʢʨʝʪʫʿʫ ʮʠʪʦʢʠʥ IFN-ɔ ʢʦʿʠ ʘʢʪʠʚʠʨʘ ʤʘʢʨʦʬʘʛʝ 

ʜʘ ʝʬʠʢʘʩʥʠʿʝ ʫʙʠʿʘʿʫ ʬʘʛʦʮʠʪʦʚʘʥʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʥʪʝʨʣʝʫʢʠʥ (IL)-

12, ʢʦʛʘ ʧʨʦʜʫʢʫʿʫ ʘʢʪʠʚʠʨʘʥʠ ʤʘʢʨʦʬʘʛʠ, ʩʘ ʩʚʦʿʝ ʩʪʨʘʥʝ ʧʦʿʘʯʘʚʘ ʘʢʪʠʚʥʦʩʪ NK ˂ʝʣʠʿʘ. 

NK ˂ʝʣʠʿʝ ʠ ʤʘʢʨʦʬʘʛʠ ʩʫ ʧʨʠʤʝʨ ˂ʝʣʠʿʘ ʢʦʿʝ Ăʩʘʨʘʹʫʿʫñ ʫ ʝʣʠʤʠʥʘʮʠʿʠ ʠʥʪʨʘʮʝʣʫʣʘʨʥʠʭ 

ʧʘʪʦʛʝʥʘ- ʤʘʢʨʦʬʘʛʠ, ʥʘʢʦʥ ʠʥʛʝʩʪʠʿʝ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ, ʧʨʦʜʫʢʫʿʫ IL-12 ʢʦʿʠ ʩʘ ʩʚʦʿʝ 

ʩʪʨʘʥʝ ʘʢʪʠʚʠʨʘ NK ˂ʝʣʠʿʝ ʜʘ ʣʫʯʝ IFN-ɔ, ʘ IFN-ɔ ʘʢʪʠʚʠʨʘ ʤʘʢʨʦʬʘʛʝ ʜʘ ʝʣʠʤʠʥʠʰʫ 

ʠʥʪʨʘʮʝʣʫʣʘʨʥʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ (18).  

ʇʦʩʝʙʥʫ ʚʨʩʪʫ ʊ ʣʠʤʬʦʮʠʪʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʫʨʦʹʝʥʦʫʙʠʣʘʯʢʝ ʊ ˂ʝʣʠʿʝ (engl. Natural Killer T 

cells, NKT cells). ʆʥʝ ʠʩʧʦˀʘʚʘʿʫ ʤʘʨʢʝʨʝ ʫʨʦʹʝʥʦʫʙʠʣʘʯʢʠʭ (NK) ˂ʝʣʠʿʘ ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʜ 

5% ʜʦ 10% ʊ ʣʠʤʬʦʮʠʪʘ ʦʨʛʘʥʠʟʤʘ (19). NKT ˂ ʝʣʠʿʝ ʤʦʛʫ ʜʘ ʧʨʦʜʫʢʫʿʫ  IFN-ɔ ʠ IL-4 ʥʘʢʦʥ 

ʘʢʪʠʚʘʮʠʿʝ.  

ʃʠʤʬʦʮʠʪʠ ʩʝ ʤʝʹʫʩʦʙʥʦ ʨʘʟʣʠʢʫ ʧʨʝʤʘ ʧʦʚʨʰʥʠʤ ʧʨʦʪʝʠʥʠʤʘ  ʢʦʿʠ ʩʝ ʦʟʥʘʯʘʚʘʿʫ 

ʙʨʦʿʯʘʥʦʤ ʥʦʤʝʥʢʣʘʪʫʨʦʤ CD (engl. Cluster of Differentiation), ʘ ʢʦʿʝ ʧʨʝʧʦʟʥʘʿʝ ʛʨʫʧʘ 

ʤʦʥʦʢʣʦʥʩʢʠʭ ʘʥʪʠʪʝʣʘ. ɸʥʪʠʛʝʥʩʢʠ ʨʝʮʝʧʪʦʨʠ ʚʝ˂ʠʥʝ  ʊ ʣʠʤʬʦʮʠʪʘ ʧʨʝʧʦʟʥʘʿʫ ʧʝʧʪʠʜʥʝ 

ʬʨʘʛʤʝʥʪʝ ʧʨʦʪʝʠʥʩʢʠʭ ʘʥʪʠʛʝʥʘ ʚʝʟʘʥʝ ʟʘ ʤʦʣʝʢʫʣʝ ʢʦʿʠ ʩʫ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠ ʟʘ 

ʧʨʠʢʘʟʠʚʘˁʝ ʧʝʧʪʠʜʘ. ʆʚʠ ʩʝ ʤʦʣʝʢʫʣʠ ʥʘʟʠʚʘʿʫ ʤʦʣʝʢʫʣʠ ʛʣʘʚʥʦʛ ʢʦʤʧʣʝʢʩʘ ʪʢʠʚʥʝ 

ʧʦʜʫʜʘʨʥʦʩʪʠ (engl. Major Histocompatibility Complex, MHC), ʘ ʥʘʣʘʟʝ ʩʝ ʥʘ ʧʦʚʨʰʠʥʠ 

ʘʥʪʠʛʝʥ ʧʨʝʟʝʥʪʫʿʫ˂ʠʭ ˂ʝʣʠʿʘ (ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ, ʤʘʢʨʦʬʘʛʠ, ɺ ʣʠʤʬʦʮʠʪʠ).  

ʎʠʪʦʪʦʢʩʠʯʢʠ ʊ ʣʠʤʬʦʮʠʪʠ (CTL) ʧʨʝʜʩʪʘʚˀʘʿʫ CD8+ ʊ ʣʠʤʬʦʮʠʪʝ ʠ ʧʨʝʧʦʟʥʘʿʫ ʧʝʧʪʠʜʝ 

ʚʝʟʘʥʝ ʟʘ MHC ʤʦʣʝʢʫʣʝ I ʢʣʘʩʝ ʢʦʿʠ ʩʫ ʝʢʩʧʨʠʤʠʨʘʥʠ ʥʘ ʩʚʠʤ ˂ʝʣʠʿʘʤʘ ʩʘ ʿʝʜʨʦʤ, ʘ 

ʦʩʥʦʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʤ ʿʝ ʜʘ ʫʙʠʿʘʿʫ ˂ʝʣʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʝ ʠʥʪʨʘʮʝʣʫʣʘʨʥʠ 
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ʧʘʪʦʛʝʥʠ (20). CTL ʧʨʝʜʩʪʘʚˀʘʿʫ ʛʣʘʚʥʠ ʠʤʫʥʩʢʠ ʤʝʭʘʥʠʟʘʤ ʟʘ ʫʥʠʰʪʘʚʘˁʝ ʪʫʤʦʨʩʢʠʭ 

˂ʝʣʠʿʘ. ʅʘʠʤʝ, ʚʝ˂ʠʥʘ ʪʫʤʦʨʩʢʠʭ ʘʥʪʠʛʝʥʘ ʢʦʿʠ ʠʟʘʟʠʚʘʿʫ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʩʫ ʝʥʜʦʛʝʥʦ 

ʩʠʥʪʝʪʠʩʘʥʠ ʧʨʦʪʝʠʥʠ ʮʠʪʦʧʣʘʟʤʝ ʠʣʠ ʿʝʜʨʘ ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʫʿʫ ʫ ʦʢʚʠʨʫ MHC ʤʦʣʝʢʫʣʘ I 

ʢʣʘʩʝ, ʘ ʢʦʿʝ ʧʨʝʧʦʟʥʘʿʝ CTL.  

ʉʫʙʧʦʧʫʣʘʮʠʿʘ ʊ ʣʠʤʬʦʮʠʪʘ ʢʦʿʠ ʝʢʩʧʨʠʤʫʿʫ CD4 ʤʦʣʝʢʫʣ (CD4+) ʥʘʟʠʚʘʿʫ ʩʝ ʧʦʤʘʛʘʯʢʠ 

ʊ (engl. helper, Th) ʣʠʤʬʦʮʠʪʠ ʠ ʧʨʝʧʦʟʥʘʿʫ ʧʝʧʪʠʜʝ ʚʝʟʘʥʝ ʟʘ MHC ʤʦʣʝʢʫʣʝ II ʢʣʘʩʝ. ʀʤʝ 

ʩʫ ʜʦʙʠʣʠ ʧʦ ʪʦʤʝ ʪhʦ ʩʝʢʨʝʪʫʿʫ ʩʦʣʫʙʠʣʥʝ ʤʦʣʝʢʫʣʝ (ʮʠʪʦʢʠʥʝ) ʢʦʿʠ ʧʦʤʘʞʫ B 

ʣʠʤʬʦʮʠʪʠʤʘ ʜʘ ʩʪʚʘʨʘʿʫ ʘʥʪʠʪʝʣʘ. ʇʦʤʘʛʘʯʢʠ ʣʠʤʬʦʮʠʪʠ ʪʘʢʦʹʝ ʧʦʤʘʞʫ ʤʘʢʨʦʬʘʛʠʤʘ ʜʘ 

ʫʥʠʰʪʝ ʧʨʝʫʟʝʪʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ (ʤʥʦʛʝ ʙʘʢʪʝʨʠʿʝ, ʛˀʠʚʝ ʠ ʥʝʢʝ ʚʠʨʫʩʝ ʧʨʝʟʝʥʪʫʿʫ˂ʠ 

ˁʠʭʦʚʝ ʘʥʪʠʛʝʥʝ ʫ ʦʢʚʠʨʫ ʤʦʣʝʢʫʣʘ  II ʢʣʘʩʝ) ʥʘ ʪʘʿ ʥʘʯʠʥ ʘʢʪʠʚʠʨʘʿʫ˂ʠ ʝʬʝʢʪʦʨʥʝ 

ʤʝʭʘʥʠʟʤʝ (21). 

Th ʣʠʤʬʦʮʠʪʠ ʦʪʢʨʠʚʝʥʠ ʩʫ ʧʦʯʝʪʢʦʤ ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ ʠ ʜʝʣʝ ʩʝ ʥʘ 3 

ʬʫʥʢʮʠʦʥʘʣʥʦ ʨʘʟʣʠʯʠʪʝ ʩʫʙʧʦʧʫʣʘʮʠʿʝ- Th1, Th2 ʠ ʊh17 ʢʦʿʝ ʧʨʦʠʟʚʦʜʝ ʨʘʟʣʠʯʠʪʝ 

ʮʠʪʦʢʠʥʝ. ʏʝʪʚʨʪʘ ʩʫʙʧʦʧʫʣʘʮʠʿʘ ʧʦʤʘʛʘʯʢʠʭ CD4+ ˂ʝʣʠʿʘ ʩʫ ʬʦʣʠʢʫʣʩʢʠ ʧʦʤʘʛʘʯʢʠ ʊ 

ʣʠʤʬʦʮʠʪʠ ʢʦʿʠ ʫʯʝʩʪʚʫʿʫ ʫ ʭʫʤʦʨʘʣʥʦʤ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ. (ʩʪʨ 132) ɺʨʣʦ ʙʨʟʦ ʥʘʢʦʥ 

ʘʢʪʠʚʘʮʠʿʝ (ʿʝʜʘʥ ʜʦ ʜʚʘ ʩʘʪʘ) CD4+ ʊ ˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ  IL-2. ʆʩʥʦʚʥʘ ʬʫʥʢʮʠʿʘ IL-2 ʿ ʝ ʜʘ 

ʩʪʠʤʫʣʠʰʝ ʧʨʝʞʠʚˀʘʚʘˁʝ ʠ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʊ ˂ʝʣʠʿʘ (22).  

ʋ ʦʩʥʦʚʠ, ʥʘʢʦʥ ʢʦʥʪʘʢʪʘ ʩʘ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʿʫ˂ʠʤ ˂ʝʣʠʿʘʤʘ (engl. Antigen Presenting cells, 

APCs), naive CD+ ʊ ʣʠʤʬʦʮʠʪʠ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʩʝ ʫ ʝʬʝʢʪʦʨʩʢʝ ʊ ˂ʝʣʠʿʝ, ʦʜʥʦʩʥʦ ʫ ʊh1 

ʣʠʤʬʦʮʠʪʝ ʢʦʿʝ ʩʘ ʤʦʥʦʥʫʢʣʝʘʨʥʠʤ ʬʘʛʦʮʠʪʠʤʘ ʫʥʠʰʪʘʚʘʿʫ ʠʥʪʨʘʮʝʣʫʣʘʨʥʝ ʧʘʪʦʛʝʥʝ ʠʣʠ 

ʫ ʊh2 ʣʠʤʬʦʮʠʪʝ ʢʦʿʝ ʫʯʝʩʪʚʫʿʫ ʫ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʠ B ʣʠʤʬʦʮʠʪʘ ʠ ʧʨʦʜʫʢʮʠʿʠ ʘʥʪʠʪʝʣʘ.  

ʀʘʢʦ ʩʝ CD4+ ʣʠʤʬʦʮʠʪʠ ʤʝʹʫʩʦʙʥʦ ʫ ʦʩʥʦʚʠ ʨʘʟʣʠʢʫʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʮʠʪʦʢʠʥʝ ʢʦʿʝ 

ʧʨʦʜʫʢʫʿʫ, ʧʦʢʘʟʘʥʦ ʿʝ ʜʘ ʤʥʦʛʝ ʘʢʪʠʚʠʨʘʥʠ CD4+ ʣʠʤʬʦʮʠʪʠ ʧʨʦʠʟʚʦʜʝ ʨʘʟʣʠʯʠʪʝ 

ʢʦʤʙʠʥʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʪʝ ʩʝ ʥʝ ʤʦʛʫ ʩʚʨʩʪʘʪʠ ʫ ʦʜʨʝʹʝʥʫ ʩʫʙʧʦʧʫʣʘʮʠʿʫ, ʢʘʦ ʠ ʜʘ ʧʦʩʪʦʿʠ 

ʤʦʛʫ˂ʥʦʩʪ ʧʨʝʣʘʩʢʘ ʿʝʜʥʝ ʩʫʙʧʦʧʫʣʘʮʠʿʝ ʫ ʜʨʫʛʫ (ʬʝʥʦʤʝʥ ʧʣʘʩʪʠʯʥʦʩʪʠ) (23). ʊʘʢʦʹʝ, 

ʮʠʪʦʢʠʥʝ, ʦʩʠʤ  CD4+ ʣʠʤʬʦʮʠʪʘ, ʧʨʦʜʫʢʫʿʫ ʠ ʨʝʛʫʣʘʪʦʨʥʠ ʊ ʣʠʤʬʦʮʠʪʠ (Treg) ʠ CD8+ ʊ 

ʣʠʤʬʦʮʠʪʠ. 
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ʅʘʿʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʿʠ ʮʠʪʦʢʠʥ ʟʘ ʊh1 ʣʠʤʬʦʮʠʪʝ ʿʝ ʇʦʨʝʤʝ˂ʘʿʠ ʊh1 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ 

ʠʤʘʿʫ ʟʘ ʨʝʟʫʣʪʘʪ ʘʫʪʦʠʤʫʥʝ ʙʦʣʝʩʪʠ ʢʘʦ ʠ ʭʨʦʥʠʯʥʘ ʟʘʧʘˀʝˁʘ. CD8+ ʊ ʣʠʤʬʦʮʠʪʠ ʪʘʢʦʹʝ 

ʩʝʢʨʝʪʫʿʫ IFN-ɔ ʯʠʤʝ ʜʦʧʨʠʥʦʩʝ ʘʢʪʠʚʘʮʠʿʠ ʤʘʢʨʦʬʘʛʘ (23).  

ʊh1 ʣʠʤʬʦʮʠʪʠ ʧʨʦʜʫʢʫʿʫ IL-2 ʠ IFN-ɔ ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʝ ʮʠʪʦʢʠʥʝ ʢʘʦ ʰʪʦ ʩʫ Tumor 

Necrosis Factor (TNF)-Ŭ ʠ TNF-ɓ. IFN-ɔ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʩʥʘʞʥʠʿʠ ʧʦʟʥʘʪʠ ʘʢʪʠʚʘʪʦʨ 

ʤʘʢʨʦʬʘʛʘ. ʊʘʢʦ ʊh1 ʣʠʤʬʦʮʠʪʠ ʧʦʤʦ˂ʫ IFN-ɔ ʧʦʚʝ˂ʘʚʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʤʘʢʨʦʬʘʛʘ ʜʘ ʫʙʠʿʫ 

ʬʘʛʦʮʠʪʦʚʘʥʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ ʫ ʧʨʦʮʝʩʫ ʫʨʦʹʝʥʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ.  ʀʟ ʦʚʠʭ ʨʘʟʣʦʛʘ 

ʊh1 ʣʠʤʬʦʮʠʪʠ ʠʤʘʿʫ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʦʜʙʨʘʥʠ ʦʨʛʘʥʠʟʤʘ ʦʜ ʠʥʪʨʘʮʝʣʫʣʘʨʥʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. ʉʥʘʞʘʥ ʬʘʢʪʦʨ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʊh1 ʣʠʤʬʦʮʠʪʘ ʿʝ ʮʠʪʦʢʠʥ IL-12, ʘ 

ʩʤʘʪʨʘ ʩʝ ʜʘ ʦʚʫ ʫʣʦʛʫ ʠʤʘ ʠ IFN-ɔ (24). ʋ ʦʜʛʦʚʦʨʫ ʥʘ ʙʘʢʪʝʨʠʿʝ ʠ ʚʠʨʫʩʝ, ʜʝʥʜʨʠʪʩʢʝ 

˂ʝʣʠʿʝ ʠ ʤʘʢʨʦʬʘʛʠ ʧʨʠʟʚʦʜʝ IL-12, ʜʦʢ NK ˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ IFN-ɔ, ʘʢʪʠʚʠʨʘʿʫ˂ʠ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʧʦʜʩʪʠʯʫ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʊ ʣʠʤʬʦʮʠʪʘ ʫ ʊh1 

ʩʫʙʧʦʧʫʣʘʮʠʿʫ. ʊʘʢʦ IFN-ɔ, ʦʩʠʤ ʰʪʦ ʘʢʪʠʚʠʨʘ ʤʘʢʨʦʬʘʛʝ ʜʦʜʘʪʥʦ ʩʪʠʤʫʣʠʰʝ ʊh1 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ, ʘ ʠʥʭʠʙʠʨʘ ʊh2 ʠ ʊh17 ʦʜʛʦʚʦʨ. (23)  ʊh1 ʦʜʛʦʚʦʨ, ʦʩʠʤ ʰʪʦ ʫʯʝʩʪʚʫʿʝ ʫ 

ʦʜʙʨʘʥʠ ʧʨʦʪʠʚ ʠʥʪʨʘ˂ʝʣʠʿʩʢʠʭ ʧʘʪʦʛʝʥʘ, ʠʛʨʘ ʫʣʦʛʫ ʠ ʫ ʥʘʩʪʘʥʢʫ ʥʝʢʠʭ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ 

ʙʦʣʝʩʪʠ ʢʘʦ ʰʪʦ ʿʝ ʠʥʬʣʘʤʘʮʠʿʩʢʘ ʙʦʣʝʩʪ ʮʨʝʚʘ, ʠ ʘʫʪʦʠʤʫʥʠʭ ʙʦʣʝʩʪʠ ʢʘʦ ʰʪʦ ʩʫ 

ʜʠʿʘʙʝʪʝʩ ʠ ʨʝʫʤʘʪʦʠʜʥʠ ʘʨʪʨʠʪʠʩ (25).  

ʊh2 ʣʠʤʬʦʮʠʪʠ ʧʨʦʜʫʢʫʿʫ IL-4, IL-5, IL-9, IL-10 ʠ IL-13. IL-4 ʠ IL-13 ʙʣʦʢʠʨʘʿʫ ʘʢʪʠʚʘʮʠʿʫ 

ʠʥʬʣʘʤʘʪʦʨʥʠʭ ʤʘʢʨʦʬʘʛʘ, ʪʠʤʝ ʩʧʨʝʯʘʚʘʿʫ˂ʠ ˁʠʭʦʚʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʰʪʝʪʥʘ ʜʝʿʩʪʚʘ. ʊh2 

ʦʜʛʦʚʦʨ ʫʢˀʫʯʝʥ ʿʝ ʫ ʭʫʤʦʨʘʣʥʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʠ ʚʘʞʘʥ ʿʝ ʫ ʙʦʨʙʠ ʧʨʦʪʠʚ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠʭ ʧʘʪʦʛʝʥʘ (24). ʊʘʢʦʹʝ, ʊh2 ʦʜʛʦʚʦʨ ʫʯʝʩʪʚʫʿʝ ʫ ʤʫʢʦʟʥʦʤ ʠʤʫʥʠʪʝʪʫ 

ʧʣʫ˂ʘ ʠ ʥʘʩʪʘʥʢʫ ʘʣʝʨʛʠʿʘ (25).  ʅʘʠʤʝ ʢʦʜ ʛʝʥʝʪʩʢʠ ʧʨʝʜʠʩʧʦʥʠʨʘʥʠʭ ʦʩʦʙʘ ʘʣʝʨʛʝʥʠ ʠʟ 

ʦʢʦʣʠʥʝ ʠʥʜʫʢʫʿʫ ʊh2 ʦʜʛʦʚʦʨ ʘʢʪʠʚʠʨʘʿʫ˂ʠ ʤʘʩʪʦʮʠʪʝ ʠ ʝʦʟʠʥʦʬʠʣʝ. ɼʠʬʝʨʝʥʮʠʿʘʮʠʿʫ 

ʥʘʠʚʥʠʭ CD4+ ʊ ʣʠʤʬʦʮʠʪʘ ʫ ʊh2 ʣʠʤʬʦʮʠʪʝ ʩʪʠʤʫʣʠʰʝ IL-4 ʢʦʿʠ ʧʨʦʠʟʚʦʜʝ ʤʘʩʪʦʮʠʪʠ 

ʢʘʦ ʠ ʩʘʤʠ ʊ ʣʠʤʬʦʮʠʪʠ. ʊh2 ʣʠʤʬʦʮʠʪʠ ʪʘʢʦʹʝ ʧʨʦʜʫʢʫʿʫ IL-4 ʪʘʢʦ ʜʦʜʘʪʥʦ ʧʦʿʘʯʘʚʘʫʿ˂ʠ 

ʊh2 ʦʜʛʦʚʦʨ. 

ʊh17 ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʩʪʫ ʊh ʣʠʤʬʦʮʠʪʘ ʢʦʿʠ ʩʫ ʦʪʢʨʠʚʝʥʠ ʫ ʥʦʚʠʿʝ ʚʨʝʤʝ. ʆʚʘ 

ʩʫʙʧʦʧʫʣʘʮʠʿʘ ʣʠʤʬʦʮʠʪʘ ʧʨʦʜʫʢʫʿʝ IL-17 ʢʦʿʠ ʠʥʜʫʢʫʿʝ ʠʥʬʣʘʤʘʮʠʿʫ ʠ ʫʯʝʩʪʚʫʿʫ ʫ 

ʘʫʪʦʠʤʫʥʠʤ ʧʨʦʮʝʩʠʤʘ ʠ ʘʣʝʨʛʠʿʩʢʠʤ ʨʝʘʢʮʠʿʘʤʘ (24,25). ʆʩʥʦʚʥʘ ʬʫʥʢʮʠʿʘ ʊh17 
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ʣʠʤʬʦʮʠʪʘ ʿʝ ʧʨʠʚʣʘʯʝˁʝ ʥʝʫʪʨʦʬʠʣʘ, ʫ ʤʘˁʦʿ ʤʝʨʠ ʠ ʤʦʥʦʮʠʪʘ, ʠʟʘʟʠʚʘʿʫ˂ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ 

ʟʘʧʘˀʝˁʝ. ʂʘʜʘ ʊ ˂ʝʣʠʿʝ ʩʪʠʤʫʣʠʰʫ ʟʘʧʘˀʝˁʝ ʨʝʘʢʮʠʿʘ ʿʝ ʿʘʯʘ ʠ ʜʫʞʘ ʥʝʛʦ ʢʘʜʘ ʿʝ 

ʧʦʢʝʥʫʪʘ ʩʘʤʦ ʫʨʦʹʝʥʠʤ ʠʤʫʥʩʢʠʤ ʦʜʛʦʚʦʨʦʤ. IL-17 ʪʘʢʦʹʝ ʩʪʠʤʫʣʠʰʝ ʧʨʦʜʫʢʮʠʿʫ 

ʭʝʤʦʢʠʥʘ ʫ ʜʨʫʛʠʤ ˂ʝʣʠʿʘʤʘ ʢʦʿʠ ʫʯʝʩʪʚʫʿʫ ʫ ʧʨʠʚʣʘʯʝˁʫ ʣʝʫʢʦʮʠʪʘ. ʅʦʚʠʿʝ ʩʪʫʜʠʿʝ 

ʧʦʢʘʟʫʿʫ ʜʘ IL-17 ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʥʘʩʪʘʥʢʫ ʪʫʤʦʨʘ, ʘʥʛʠʦʛʝʥʝʟʠ ʠ ʤʝʪaʩʪʘʟʠʨʘˁʫ ʪʫʤʦʨʘ 

(26). IL-22 ʿʝ ʪʘʢʦʹʝ ʧʨʦʜʫʢʪ ʊh17 ʣʠʤʬʦʮʠʪʘ. ʆʚʘʿ ʮʠʪʦʢʠʥ ʫʯʝʩʪʚʫʿʝ ʫ ʦʜʨʞʘʚʘˁʫ 

ʠʥʪʝʛʨʠʪʝʪʘ ʝʧʠʪʝʣʥʠʭ ʤʝʤʙʨʘʥʘ. ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʜʦʚʦʜʠ ʩʝ ʫ ʚʝʟʫ ʩʘ ʥʘʩʪʘʥʢʦʤ ʢʘʨʮʠʥʦʤʘ 

ʧʣʫ˂ʘ, ʿʝʪʨʝ, ʢʦʣʦʥʘ, ʪʠʨʝʦʠʜʥʝ ʞʣʝʟʜʝ, ʢʦʞʝ (27). ʅʘʩʪʘʥʘʢ ʊh17 ʣʠʤʬʦʮʠʪʘ ʦʜ ʥʘʠʚʥʠʭ 

CD4+ ʊ ʣʠʤʬʦʮʠʪʘ ʜʝʰʘʚʘ ʩʝ ʫ ʧʨʠʩʫʩʪʚʫ ʮʠʪʦʢʠʥʘ ʩʝʢʨʝʪʦʚʘʥʠʭ ʦʜ ʩʪʨʘʥʝ ʜʝʥʜʨʠʪʩʢʠʭ 

˂ʝʣʠʿʘ. ʋ ˁʠʭ ʩʧʘʜʘʿʫ IL-1,  IL-6 ʠ IL-23 (23).  

ʎʠʪʦʢʠʥʠ ʩʫ ʧʦʣʠʧʝʧʪʠʜʥʠ ʧʨʦʜʫʢʪʠ ʚʠʰʝ ʪʠʧʦʚʘ ˂ʝʣʠʿʘ, ʫʛʣʘʚʥʦʤ ʘʢʪʠʚʠʨʘʥʠʭ 

ʣʠʤʬʦʮʠʪʘ ʠ ʤʘʢʨʦʬʘʛʘ, ʢʦʿʠ ʜʝʣʫʿʫ ʢʘʦ ʤʝʜʠʿʘʪʦʨʠ ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ 

ʧʨʝʢʦ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʩʧʝʮʠʬʠʯʥʠʤ ʤʝʤʙʨʘʥʩʢʠʤ ʨʝʮʝʧʪʦʨʠʤʘ (21). ʆʥʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʚʝʣʠʢʫ, ʭʝʪʝʨʦʛʝʥʫ ʛʨʫʧʫ ʩʝʢʨʝʪʫʿʫ˂ʠʭ ʧʨʦʪʝʠʥʘ ʯʠʿʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʫʛʣʘʚʥʦʤ ʦʜʨʘʞʘʚʘ 

ʙʠʦʣʦʰʢʫ ʘʢʪʠʚʥʦʩʪ ʢʦʿʫ ʠʤʘʿʫ (ʢʘʦ ʰʪʦ ʿʝ Tumor Necrosis Factor, TNF), ʜʦʢ ʚʝʣʠʢʫ ʛʨʫʧʫ 

ʩʘʯʠˁʘʚʘʿʫ ʠʥʪʝʨʣʝʫʢʠʥʠ ʿʝʨ ʩʝ ʩʤʘʪʨʘʣʦ ʜʘ ʦʥʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʦʜʫʢʪ ʠ ʤʝʭʘʥʠʟʘʤ 

ʢʦʤʫʥʠʢʘʮʠʿʝ ʠʟʤʝʹʫ ʣʝʫʢʦʮʠʪʘ. ʎʠʪʦʢʠʥʠ ʩʝ ʩʪʚʘʨʘʿʫ ʠ ʩʝʢʨʝʪʫʿʫ  ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ ʥʝʢʠ 

ʩʪʠʤʫʣʫʩ (ʧʨʦʜʫʢʪ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ, ʘʥʪʠʛʝʥ ʠʣʠ ʜʨʫʛʠ ʮʠʪʦʢʠʥ). ɼʝʿʩʪʚʦ ʮʠʪʦʢʠʥʘ ʤʦʞʝ 

ʙʠʪʠ ʘʫʪʦʢʨʠʥʦ (ʥʘ ʩʘʤʫ ˂ʝʣʠʿʫ ʢʦʿʘ ʧʨʦʜʫʢʫʿʝ ʪʘʿ ʮʠʪʦʢʠʥ), ʧʘʨʘʢʨʠʥʦ (ʜʝʣʫʿʝ ʥʘ ʦʢʦʣʥʝ 

˂ʝʣʠʿʝ) ʠ, ʥʘʿʨʝʹʝ, ʝʥʜʦʢʨʠʥʦ (ʜʝʣʫʿʝ ʥʘ ʤʝʩʪʘ ʫʜʘˀʝʥʘ ʦʜ ʤʝʩʪʘ ʧʨʦʜʫʢʮʠʿʝ). ɼʝʿʩʪʚʦ 

ʮʠʪʦʢʠʥʘ ʿʝ ʧʣʝʦʪʨʦʧʥʦ, ʦʜʥʦʩʥʦ ʿʝʜʘʥ ʮʠʪʦʢʠʥ ʠʤʘ ʝʬʝʢʪʝ ʥʘ ʚʠʰʝ ʪʠʧʦʚʘ ˂ʝʣʠʿʘ, ʘ 

ʪʘʢʦʹʝ ʮʠʪʦʢʠʥʠ ʠʩʧʦˀʘʚʘʿʫ ʨʝʜʫʥʜʘʥʪʥʦʩʪ (ʠʩʪʦ ʜʝʿʩʪʚʦ ʤʦʛʫ ʠʤʘʪʠ ʨʘʟʣʠʯʠʪʠ ʮʠʪʦʢʠʥʠ) 

(28). ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʫʣʦʛʝ ʮʠʪʦʢʠʥʘ ʚʝʦʤʘ ʢʦʤʧʣʝʢʩʥʦ.  

ɹʝʢʝʨ (Becker) ʿʝ ʫ ʩʚʦʿʦʿ ʩʪʫʜʠʿʠ ʧʦʩʪʘʚʠʦ ʭʠʧʦʪʝʟʫ ʜʘ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʤʘʣʠʛʥʦʤ 

ʙʦʣʝʰ˂ʫ ʜʦʣʘʟʠ ʜʦ ʧʦʨʝʤʝ˂ʘʿʘ ʦʜʥʦʩʘ ʊh1/ʊh2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʫ ʩʤʠʩʣʫ ʧʨʝʜʦʤʠʥʘʮʠʿʝ 

ʊh2 ʦʜʛʦʚʦʨʘ, ʪʝ ʜʘ ʙʠ ʦʜʨʝʹʠʚʘˁʝ ʊh2 ʩʝʨʫʤʩʢʦʛ ʦʜʛʦʚʦʨʘ ʧʨʝʜʩʪʘʚˀʘʣʦ ʠʥʜʠʢʘʪʦʨ 

ʧʨʠʩʫʩʪʚʘ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʫʢʦʣʠʢʦ ʩʝ ʠʩʢˀʫʯʠ ʧʦʩʪʦʿʘˁʝ ʘʣʝʨʛʠʿʝ ʢʦʜ ʙʦʣʝʩʥʠʢʘ. ʋ ʪʦʤ 

ʩʤʠʩʣʫ, ʜʝʿʩʪʚʦ ʥʘ ʠʥʭʠʙʠʨʘʥʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʤʦʛʣʦ ʙʠ ʧʨʝʜʩʪʘʚˀʘʪʠ 

ʥʦʚʫ ʤʝʪʦʜʫ ʣʝʯʝˁʘ (29). 
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ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ, ʩʪʨʫʯʥʠ ʨʘʜʦʚʠ ʧʦʢʘʟʘʣʠ ʩʫ ʧʦʨʝʤʝ˂ʘʿ ʦʜʥʦʩʘ ʤʝʜʠʿʘʪʦʨʘ ʊh1 ʠ ʊh2 

ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC (29-31).  

ʇʦʨʝʤʝ˂ʝʥ ʤʝʭʘʥʠʟʘʤ ʠʥʬʣʘʤʘʮʠʿʝ ʩʝ ʯʝʩʪʦ ʜʦʚʦʜʠ ʫ ʚʝʟʫ ʩʘ ʥʘʩʪʘʥʢʦʤ ʠ ʧʨʦʛʨʝʩʠʿʦʤ 

ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ (32,33). ʂʘʥʜʠʜʦ (Candido) ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ ʿʝ ʠʩʪʘʢʘʦ ʜʘ ʥʝʦʧʣʘʩʪʠʯʥʝ 

˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʤʝʜʠʿʘʪʦʨʘ, ʘ ʮʠʪʦʢʠʥʠ, ʢʘʦ 

ʤʝʜʠʿʘʪʦʨʠ, ʤʦʛʣʠ ʙʠ ʙʠʪʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʮʠˀ ʘʥʪʠ-ʪʫʤʦʨʩʢʝ ʪʝʨʘʧʠʿʝ (34).  

ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʧʫʙʣʠʢʦʚʘʥʠ ʩʫ ʨʘʜʦʚʠ ʥʘ ʪʝʤʫ ʧʦʚʝʟʘʥʦʩʪʠ IL-17 ʠ LSCC, ʤʘʜʘ ʩʫ 

ʨʝʟʫʣʪʘʪʠ ʦʚʠʭ ʩʪʫʜʠʿʘ ʦʧʨʝʯʥʠ (35-37). ɼʝʪʘˀʥʠʤ ʧʨʝʛʣʝʜʦʤ ʥʘʤʘ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ 

ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʫʜʠʿʫ ʢʦʿʘ ʿʝ ʠʩʧʠʪʘʣʘ ʧʦʚʝʟʘʥʦʩʪ IL-22 ʩʘ LSCC. 

 

1.6. ɼʀɱɸɻʅʆʉʊʀʂɸ ʇʃɸʅʆʎɽʃʋʃɸʈʅʆɻ ʂɸʈʎʀʅʆʄɸ ʃɸʈʀʅʂʉɸ 

1.6.1. ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʤʝʪʦʜʝ  

ɼʝʬʠʥʠʪʠʚʥʘ ʜʠʿʘʛʥʦʟʘ LSCC ʧʦʩʪʘʚˀʘ ʩʝ ʙʠʦʧʩʠʿʦʤ ʠ ʧʘʪʦʭʠʩʪʦʣʦʰʢʦʤ ʘʥʘʣʠʟʦʤ 

ʪʫʤʦʨʩʢʦʛ ʪʢʠʚʘ. ɹʠʦʧʩʠʿʘ ʩʝ ʦʙʠʯʥʦ ʦʙʘʚˀʘ ʫ ʦʧʰʪʦʿ ʝʥʜʦʪʨʘʭʝʘʣʥʦʿ ʘʥʝʩʪʝʟʠʿʠ ʢʘʜʘ ʩʝ, 

ʪʦʢʦʤ ʜʠʨʝʢʪʦʩʢʦʧʩʢʦʛ ʧʨʝʛʣʝʜʘ (ʣʘʨʠʥʛʦʤʠʢʨʦʩʢʦʧʠʿʘ ʩʘ ʭʠʧʦʬʘʨʠʥʛʦʩʢʦʧʠʿʦʤ) 

ʧʨʦʮʝˁʫʿʝ ʠ ʧʨʦʰʠʨʝʥʦʩʪ ʪʫʤʦʨʘ ʥʘ ʩʪʨʫʢʪʫʨʝ ʣʘʨʠʥʢʩʘ ʠ ʦʢʦʣʥʝ ʩʪʨʫʢʪʫʨʝ. ɼʦʜʘʪʥʝ 

ʧʦʜʘʪʢʝ ʦ ʧʨʦʰʠʨʝʥʦʩʪʠ ʪʫʤʦʨʘ ʫʥʫʪʘʨ ʣʘʨʠʥʢʩʘ (ʟʘʭʚʘ˂ʝʥʦʩʪ ʭʨʩʢʘʚʠʮʝ, ʧʘʨʘʛʣʦʪʠʩʥʦʛ ʠ 

ʧʨʝʝʧʠʛʣʦʪʠʩʥʦʛ ʧʨʦʩʪʦʨʘ), ʨʝʛʠʦʥʘʣʥʦʤ ʠ ʫʜʘˀʝʥʦʤ ʰʠʨʝˁʫ ʙʦʣʝʩʪʠ ʧʨʫʞʘ ʨʘʜʠʦʣʦʰʢʘ 

ʜʠʿʘʛʥʦʩʪʠʢʘ. ɺʨʩʪʘ ʨʘʜʠʦʣʦʰʢʝ ʜʠʿʘʛʥʦʩʪʠʢʝ ʟʘʚʠʩʠ ʦʜ ʢʣʠʥʠʯʢʝ ʧʨʦʮʝʥʝ ʚʝʣʠʯʠʥʝ 

ʪʫʤʦʨʘ, ʘ ʦʙʫʭʚʘʪʘ ʫʣʪʨʘʟʚʫʯʥʠ ʧʨʝʛʣʝʜ ʚʨʘʪʘ, ʩʢʝʥʝʨ ʚʨʘʪʘ, ʤʘʛʥʝʪʥʫ ʨʝʟʦʥʘʥʮʫ ʚʨʘʪʘ, 

ʨʝʥʜʛʝʥʩʢʠ ʩʥʠʤʘʢ ʧʣʫ˂ʘ, ʩʢʝʥʝʨ ʧʣʫ˂ʘ, ʫʣʪʨʘʟʚʫʯʥʠ ʧʨʝʛʣʝʜ ʘʙʜʦʤʝʥʘ, ʘ ʧʦ ʧʦʪʨʝʙʠ ʠ 

ʜʨʫʛʝ. 

1.6.2. ʆʜʨʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ  

ʆʜʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ ʦʤʦʛʫ˂ʘʚʘ ʘʜʝʢʚʘʪʘʥ ʦʜʘʙʠʨ ʤʦʜʘʣʠʪʝʪʘ ʣʝʯʝˁʘ ʠ 

ʧʦʨʝʹʝˁʝ ʨʝʟʫʣʪʘʪʘ ʣʝʯʝˁʘ. ʇʨʝʤʘ ɸʤʝʨʠʯʢʦʤ ʫʜʨʫʞʝˁʫ ʟʘ ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ (American 

Joint Committee on Cancer, AJCC) ʦʜʨʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʚʨʰʠ ʩʝ ʧʨʝʤʘ TNM 
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ʩʠʩʪʝʤʫ, ʧʨʠ ʯʝʤʫ ʊ ʦʜʨʝʜʥʠʮʘ ʧʨʝʜʩʪʘʚˀʘ ʚʝʣʠʯʠʥʫ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ, N ʧʨʝʜʩʪʘʚˀʘ 

ʟʘʭʚʘ˂ʝʥʦʩʪ ʨʝʛʠʦʥʘʣʥʠʭ ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ, ʘ M ʧʨʠʩʫʩʪʚʦ ʫʜʘˀʝʥʠʭ ʤʝʪʘʩʪʘʟʘ. ʇʨʠʤʘʨʥʦ 

ʦʜʨʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʚʨʰʠ ʩʝ ʥʘ ʦʩʥʦʚʫ ʢʣʠʥʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ï clinical, cTNM. 

ʅʘʢʦʥ ʦʧʝʨʘʪʠʚʥʦʛ ʣʝʯʝˁʘ ʠ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʜʠʿʘʛʥʦʩʪʠʢʝ, ʜʦʙʠʿʘʿʫ ʩʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ʧʘʪʦʭʠʩʪʦʣʦʰʢʦʿ ʢʣʘʩʠʬʠʢʘʮʠʿʠ- pathological, pTNM. TNM ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʟʘ ʩʚʘʢʠ ʦʜ 

ʩʫʙʨʝʛʠʦʥʘ ʣʘʨʠʥʢʩʘ, ʢʘʦ ʠ ʟʘ ʨʝʛʠʦʥʘʣʥʝ ʠ ʫʜʘˀʝʥʝ ʤʝʪʘʩʪʘʟʝ ʜʘʪʘ ʿʝ ʫ ʊʘʙʝʣʘʤʘ 1, 2, 3, 4 

ʠ 5. 

Taʙʝʣʘ 1. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʊ ʩʪʘʜʠʿʫʤʘ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʛʣʦʪʠʩʘ 

ɻʃʆʊʀʉ 

 

Tx ʇʨʠʤʘʨʥʠ ʪʫʤʦʨ ʩʝ ʥʝ ʤʦʞʝ ʦʜʨʝʜʠʪʠ 

 

T0 ʅʝʤʘ ʟʥʘʢʦʚʘ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ 

 

Tis Carcinoma in situ 

 

T1 ʊʫʤʦʨ ʦʛʨʘʥʠʯʝʥ ʥʘ ʛʣʘʩʥʠʮʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʧʨʝʜˁʫ ʠ ʟʘʜˁʫ ʢʦʤʠʩʫʨʫ, ʩʘ 

ʥʦʨʤʘʣʥʦʤ ʧʦʢʨʝʪˀʠʚʦʰ˂ʫ 

 

T1a ʊʫʤʦʨ ʦʛʨʘʥʠʯʝʥ ʥʘ ʿʝʜʥʫ ʛʣʘʩʥʠʮʫ 

 

T1b ʊʫʤʦʨ ʟʘʭʚʘʪʘ ʦʙʝ ʛʣʘʩʥʠʮʝ 

 

T2 ʊʫʤʦʨ ʩʝ ʰʠʨʠ ʥʘ ʩʫʧʨʘʛʣʦʪʠʩ ʠ/ʠʣʠ ʩʫʙʛʣʦʪʠʩ, ʠ/ʠʣʠ ʩʘ ʩʤʘˁʝʥʦʤ 

ʧʦʢʨʝʪˀʠʚʦʰ˂ʫ ʛʣʘʩʥʠʮʘ 

 

T3 ʊʫʤʦʨ ʦʛʨʘʥʠʯʝʥ ʥʘ ʣʘʨʠʥʢʩ ʩʘ ʬʠʢʩʘʮʠʿʦʤ ʛʣʘʩʥʠʮʘ  ʫʟ ʥʝʧʦʢʨʝʪʥʫ 

ʛʣʘʩʥʠʮʫ ʠ/ʠʣʠ ʠʥʚʘʟʠʿʘ ʧʘʨʘʛʣʦʪʩʢʦʛ ʧʨʦʩʪʦʨʘ ʠ/ʠʣʠ ʟʘʭʚʘ˂ʝʥʦʩʪ 

ʫʥʫʪʨʘʰˁʝʛ ʧʝʨʠʭʦʥʜʨʠʿʫʤʘ ʪʠʨʝʦʠʜʥʝ ʭʨʩʢʘʚʠʮʝ 

 

T4a ʊʫʤʦʨ ʩʝ ʰʠʨʠ ʢʨʦʟ ʪʠʨʝʦʠʜʥʫ ʭʨʩʢʘʚʠʮʫ ʠ/ʠʣʠ ʧʦʩʪʦʿʠ ʟʘʭʚʘʪʘˁʝ 

ʩʪʨʫʢʪʫʨʘ ʠʟʚʘʥ ʣʘʨʠʥʢʩʘ (ʪʨʘʭʝʿʝ, ʤʝʢʠʭ ʪʢʠʚʘ ʚʨʘʪʘ ʫʢˀʫʯʫʿʫ˂ʠ 

ʩʧʦˀʘʰˁʝ ʤʠʰʠ˂ʝ ʿʝʟʠʢʘ, ʠʥʬʨʘʭʠʦʠʜʥʝ ʤʠʰʠ˂ʝ, ʪʠʨʝʦʠʜʥʫ ʞʣʝʟʜʫ, 

ʿʝʜˁʘʢ) 

 

T4b ʊʫʤʦʨ ʟʘʭʚʘʪʘ ʧʨʝʚʝʨʪʝʙʨʘʣʥʠ ʧʨʦʩʪʦʨ, ʦʙʫʭʚʘʪʘ ʢʘʨʦʪʠʜʥʫ ʘʨʪʝʨʠʿʫ, 

ʠʥʚʘʜʠʨʘ ʤʝʜʠʿʘʩʪʠʥʘʣʥʝ ʩʪʨʫʢʪʫʨʝ  
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ʊʘʙʝʣʘ 2. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʊ ʩʪʘʜʠʿʫʤʘ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʩʫʧʨʘʛʣʦʪʠʩʘ 

ʉʋʇʈɸɻʃʆʊʀʉ 

Tx ʇʨʠʤʘʨʥʠ ʪʫʤʦʨ ʩʝ ʥʝ ʤʦʞʝ ʦʜʨʝʜʠʪʠ 

T0 ʅʝʤʘ ʟʥʘʢʦʚʘ ʧʦʩʪʦʿʘˁʘ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ 

Tis Carcinoma in situ 

T1 ʊʫʤʦʨ ʦʛʨʘʥʠʯʝʥ ʥʘ ʿʝʜʘʥ ʩʫʙʨʝʛʠʦʥ ʩʫʧʨʘʛʣʦʪʠʩʘ ʫʟ ʥʦʨʤʘʣʥʫ 

ʧʦʢʨʝʪˀʠʚʦʩʪ ʛʣʘʩʥʠʮʘ  

T2 ʊʫʤʦʨ ʟʘʭʚʘʪʘ ʩʣʫʟʥʠʮʫ ʚʠʰʝ ʦʜ ʿʝʜʥʦʛ ʩʫʙʨʝʛʠʦʥʘ ʩʫʧʨʘʛʣʦʪʠʩʘ ʠʣʠ 

ʛʣʦʪʠʩʘ ʠʣʠ ʨʝʛʠʿʝ ʚʘʥ ʩʫʧʨʘʛʣʦʪʠʩʘ (ʩʣʫʟʥʠʮʫ ʙʘʟʝ ʿʝʟʠʢʘ, ʚʘʣʝʢʫʣʝ, 

ʤʘʜʠʿʘʣʥʦʛ ʟʠʜʘ ʧʠʨʠʬʦʤʥʦʛ ʩʠʥʫʩʘ) ʙʝʟ ʬʠʢʘʮʠʿʝ ʣʘʨʠʥʢʩʘ  

T3 ʊʫʤʦʨ ʦʛʨʘʥʠʯʝʥ ʥʘ ʣʘʨʠʥʢʩ ʫʟ ʬʠʢʘʮʠʿʫ ʛʣʘʩʥʠʮʝ ʠ/ʠʣʠ ʠʥʚʘʜʠʨʘ ʩʣʝʜʝ˂ʝ 

ʩʪʨʫʢʪʫʨʝ: ʧʦʩʪʢʨʠʢʦʠʜʥʫ ʨʝʛʠʿʫ, ʧʨʝʝʧʠʛʣʦʪʠʩʥʠ ʧʨʦʩʪʦʨ, ʧʘʨʘʛʣʦʪʠʩʥʠ 

ʧʨʦʩʪʦʨ ʠ/ʠʣʠ ʫʥʫʪʨʘʰˁʠ ʧʝʨʠʭʦʥʜʨʠʿʫʤ ʪʠʨʝʦʠʜʥʝ ʭʨʩʢʘʚʠʮʝ  

T4a ʊʫʤʦʨ ʩʝ ʰʠʨʠ ʢʨʦʟ ʪʠʨʝʦʠʜʥʫ ʭʨʩʢʘʚʠʮʫ ʠ/ʠʣʠ ʧʦʩʪʦʿʠ ʟʘʭʚʘʪʘˁʝ 

ʩʪʨʫʢʪʫʨʘ ʠʟʚʘʥ ʣʘʨʠʥʢʩʘ (ʪʨʘʭʝʿʝ, ʤʝʢʠʭ ʪʢʠʚʘ ʚʨʘʪʘ ʫʢˀʫʯʫʿʫ˂ʠ 

ʩʧʦˀʘʰˁʝ ʤʠʰʠ˂ʝ ʿʝʟʠʢʘ, ʠʥʬʨʘʭʠʦʠʜʥʝ ʤʠʰʠ˂ʝ, ʪʠʨʝʦʠʜʥʫ ʞʣʝʟʜʫ, 

ʿʝʜˁʘʢ) 

T4b ʊʫʤʦʨ ʟʘʭʚʘʪʘ ʧʨʝʚʝʨʪʝʙʨʘʣʥʠ ʧʨʦʩʪʦʨ, ʦʙʫʭʚʘʪʘ ʢʘʨʦʪʠʜʥʫ ʘʨʪʝʨʠʿʫ, 

ʠʥʚʘʜʠʨʘ ʤʝʜʠʿʘʩʪʠʥʘʣʥʝ ʩʪʨʫʢʪʫʨʝ  
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ʊʘʙʝʣʘ 3. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʊ ʩʪʘʜʠʿʫʤʘ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʩʫʙʛʣʦʪʠʩʘ 

ʉʋɹɻʃʆʊʀʉ 

Tx ʇʨʠʤʘʨʥʠ ʪʫʤʦʨ ʩʝ ʥʝ ʤʦʞʝ ʦʜʨʝʜʠʪʠ 

T0 ʅʝʤʘ ʟʥʘʢʦʚʘ ʧʦʩʪʦʿʘˁʘ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ 

Tis Carcinoma in situ 

T1 ʊʫʤʦʨ ʦʛʨʘʥʠʯʝʥ ʥʘ ʩʫʙʛʣʦʪʠʩ  

T2 ʊʫʤʦʨ ʩʝ ʰʠʨʠ ʥʘ ʿʝʜʥʫ ʠʣʠ ʦʙʝ ʛʣʘʩʥʠʮʝ ʫʟ ʥʦʨʤʘʣʥʫ ʠʣʠ ʦʛʨʘʥʠʯʝʥʫ 

ʧʦʢʨʝʪˀʠʚʦʩʪ ʛʣʘʩʥʠʮʝ  

T3 ʊʫʤʦʨ ʦʛʨʘʥʠʯʝʥ ʥʘ ʣʘʨʠʥʢʩ ʫʟ ʬʠʢʘʮʠʿʫ ʛʣʘʩʥʠʮʝ 

T4a ʊʫʤʦʨ ʟʘʭʚʘʪʘ ʢʨʠʢʦʠʜʥʫ ʠʣʠ ʪʠʨʝʦʠʜʥʫ ʭʨʩʢʘʚʠʮʫ ʠ/ʠʣʠ ʧʦʩʪʦʿʠ ʟʘʭʚʘʪʘˁʝ 

ʩʪʨʫʢʪʫʨʘ ʠʟʚʘʥ ʣʘʨʠʥʢʩʘ (ʪʨʘʭʝʿʝ, ʤʝʢʠʭ ʪʢʠʚʘ ʚʨʘʪʘ ʫʢˀʫʯʫʿʫ˂ʠ 

ʩʧʦˀʘʰˁʝ ʤʠʰʠ˂ʝ ʿʝʟʠʢʘ, ʠʥʬʨʘʭʠʦʠʜʥʝ ʤʠʰʠ˂ʝ, ʪʠʨʝʦʠʜʥʫ ʞʣʝʟʜʫ, 

ʿʝʜˁʘʢ) 

T4b ʊʫʤʦʨ ʟʘʭʚʘʪʘ ʧʨʝʚʝʨʪʝʙʨʘʣʥʠ ʧʨʦʩʪʦʨ, ʦʙʫʭʚʘʪʘ ʢʘʨʦʪʠʜʥʫ ʘʨʪʝʨʠʿʫ, 

ʠʥʚʘʜʠʨʘ ʤʝʜʠʿʘʩʪʠʥʘʣʥʝ ʩʪʨʫʢʪʫʨʝ  
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ʊʘʙʝʣʘ 4. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʤʝʪʘʩʪʘʪʩʢʠ ʠʟʤʝˁʝʥʠʭ ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ ʥʘ ʚʨʘʪʫ 

ʈɽɻʀʆʅɸʃʅʀ ʃʀʄʌʅʀ ʏɺʆʈʆɺʀ (N) 

Nx ʈʝʛʠʦʥʘʣʥʠ ʣʠʤʬʥʠ ʯʚʦʨʦʚʠ ʩʝ ʥʝ ʤʦʛʫ ʦʜʨʝʜʠʪʠ 

N0 ʅʝʤʘ ʤʝʪʘʩʪʘʟʘ ʫ ʨʝʛʠʦʥʘʣʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ 

N1 ʄʝʪʘʩʪʘʟʘ ʫ ʿʝʜʥʦʤ ʠʧʩʠʣʘʪʝʨʘʣʥʦʤ ʣʠʤʬʥʦʤ ʯʚʦʨʫ ʥʘʿʚʝ˂ʝʛ ʜʠʿʘʤʝʪʨʘ Ò 3 

cm  

N2 ʄʝʪʘʩʪʘʟʘ ʫ ʿʝʜʥʦʤ ʠʧʩʠʣʘʪʝʨʘʣʥʦʤ ʣʠʤʬʥʦʤ ʯʚʦʨʫ > 3 cm ʘʣʠ ʥʝ ʚʝ˂ʝʛ ʦʜ 

6 cm ʫ ʥʘʿʚʝ˂ʝʤ ʜʠʿʘʤʝʪʨʫ; ʠʣʠ ʤʝʪʘʩʪʘʟʝ ʫ ʚʠʰʝ ʠʧʩʠʣʘʪʝʨʘʣʥʠʭ ʣʠʤʬʥʠʭ 

ʯʚʦʨʦʚʘ ʦʜ ʢʦʿʠʭ ʥʠ ʿʝʜʘʥ ʥʠʿʝ > 6 cm ʫ ʥʘʿʚʝ˂ʝʤ ʜʠʿʘʤʝʪʨʫ; ʠʣʠ ʤʝʪʘʩʪʘʟʝ ʫ 

ʙʠʣʘʪʝʨʘʣʥʠʤ ʠʣʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʦʜ ʢʦʿʠʭ ʥʠ ʿʝʜʘʥ 

ʥʠʿʝ > 6 cm ʫ ʥʘʿʚʝ˂ʝʤ ʜʠʿʘʤʝʪʨʫ 

N2a ʄʝʪʘʩʪʘʟʘ ʫ ʿʝʜʥʦʤ ʠʧʩʠʣʘʪʝʨʘʣʥʦʤ ʣʠʤʬʥʦʤ ʯʚʦʨʫ > 3 cm ʘʣʠ ʥʝ ʚʝ˂ʝʛ ʦʜ 

6 cm ʫ ʥʘʿʚʝ˂ʝʤ ʜʠʿʘʤʝʪʨʫ 

N2b ʄʝʪʘʩʪʘʟʝ ʫ ʚʠʰʝ ʠʧʩʠʣʘʪʝʨʘʣʥʠʭ ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ ʦʜ ʢʦʿʠʭ ʥʠ ʿʝʜʘʥ ʥʠʿʝ 

> 6 cm ʫ ʥʘʿʚʝ˂ʝʤ ʜʠʿʘʤʝʪʨʫ 

N2c ʄʝʪʘʩʪʘʟʝ ʫ ʙʠʣʘʪʝʨʘʣʥʠʤ ʠʣʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʦʜ 

ʢʦʿʠʭ ʥʠ ʿʝʜʘʥ ʥʠʿʝ > 6 cm ʫ ʥʘʿʚʝ˂ʝʤ ʜʠʿʘʤʝʪʨʫ 

N3 ʄʝʪʘʩʪʘʟʘ ʫ ʣʠʤʬʥʦʤ ʯʚʦʨʫ ʢʦʿʘ ʿʝ> 6 cm ʫ ʥʘʿʚʝ˂ʝʤ ʜʠʿʘʤʝʪʨʫ 

 

 

ʊʘʙʝʣʘ 5. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʧʨʠʩʫʩʪʚʘ ʫʜʘˀʝʥʠʭ ʤʝʪʘʩʪʘʟʘ  

ʋɼɸɲɽʅɽ ʄɽʊɸʉʊɸɿɽ (ʄ) 

M0 ʅʝʤʘ ʫʜʘˀʝʥʠʭ ʤʝʪʘʩʪʘʟʘ 

M1 ʇʦʩʪʦʿʝ ʫʜʘˀʝʥʝ ʤʝʪʘʩʪʘʟʝ 
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2. ʎʀɲɽɺʀ ʀ ʍʀʇʆʊɽɿɽ ʀʉʊʈɸɾʀɺɸɳɸ 

2.1. ʎʀɲɽɺʀ ʀʉʊʈɸɾʀɺɸɳɸ 

1. ʆʜʨʝʜʠʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-1ɓ, IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-17, 

IL-22, IFN-ɔ ʠ TNF-Ŭ ʫ ʫʟʦʨʮʠʤʘ ʩʝʨʫʤʘ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʧʨʝ ʟʘʧʦʯʠˁʘˁʘ 

ʩʧʝʮʠʬʠʯʥʝ ʦʥʢʦʣʦʰʢʝ ʪʝʨʘʧʠʿʝ.  

2. ʆʜʨʝʜʠʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-1ɓ, IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-17, 

IL-22, IFN-ɔ ʠ TNF-Ŭ ʫ ʫʟʦʨʮʠʤʘ ʩʝʨʫʤʘ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ. 

3. ʋʧʦʨʝʜʠʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʫ 

ʦʜʥʦʩʫ ʥʘ ʟʘʭʚʘ˂ʝʥʠ ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ, ʩʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ ʠ ʭʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ 

ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʧʫʰʝˁʝ ʠ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ. 

4. ʋʧʦʨʝʜʠʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʠ ʟʜʨʘʚʠʭ 

ʠʩʧʠʪʘʥʠʢʘ. 

 

2.2.  ʍʀʇʆʊɽɿɽ ʀʉʊʈɸɾʀɺɸɳɸ 

1. ʉʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʊh1 ʮʠʪʦʢʠʥʘ (IL-2, IL-12 ʠ IFN-ɔ) ʩʫ ʩʥʠʞʝʥʝ, ʘ ʚʨʝʜʥʦʩʪʠ ʊh2 

(IL-4, IL-5, IL-9, IL-10 ʠ IL-13), IL-17, IL-22 ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ (IL-6, IL-

1ɓ ʠ TNF-Ŭ) ʧʦʚʝ˂ʘʥʝ ʩʫ ʫ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʝ ʠʩʧʠʪʘʥʠʢʝ.  

2. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʊh1 ʮʠʪʦʢʠʥʘ ʩʫ ʥʠʞʝ ʫ ʦʜʤʘʢʣʠʤ (ʊ3/ʊ4) ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʯʝʪʥʝ 

(ʊ1/ʊ2) ʊ ʩʪʘʜʠʿʫʤʝ LSCC. 

3. ʂʦʥʮʝʥʪʨʘʮʠʿʝ Th2 ʮʠʪʦʢʠʥʘ, IL-17, IL-22 ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʩʫ ʚʠʰʝ ʫ 

ʦʜʤʘʢʣʠʤ (ʊ3/ʊ4) ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʯʝʪʥʝ (ʊ1/ʊ2) ʊ ʩʪʘʜʠʿʫʤʝ ʙʦʣʝʩʪʠ.  

4. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʊh1 ʮʠʪʦʢʠʥʘ ʩʫ ʥʠʞʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC ʢʦʜ ʢʦʿʠʭ ʧʦʩʪʦʿʠ 

ʨʝʛʠʦʥʘʣʥʘ ʧʨʦʰʠʨʝʥʦʩʪ ʙʦʣʝʩʪʠ (N+). 

5. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʊh2 ʮʠʪʦʢʠʥʘ, IL-17, IL-22 ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʩʫ ʚʠʰʝ 

ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʢʦʜ ʢʦʿʠʭ ʧʦʩʪʦʿʠ ʨʝʛʠʦʥʘʣʥʘ ʧʨʦʰʠʨʝʥʦʩʪ ʙʦʣʝʩʪʠ (N+). 

6. ʂʦʥʮʝʥʪʨʘʮʠʿʝ Th1 ʮʠʪʦʢʠʥʘ ʩʫ ʥʠʞʝ, ʘ Th2 ʮʠʪʦʢʠʥʘ, IL-17, IL-22 ʠ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʩʫ ʚʠʰʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC ʫ ʛʨʫʧʠ 

ʦʥʠʭ ʢʦʿʠ ʧʫʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʦʣʝʣʝ ʢʦʿʠ ʥʝ ʧʫʰʝ.  
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7. ʂʦʥʮʝʥʪʨʘʮʠʿʝ Th1 ʮʠʪʦʢʠʥʘ ʩʫ ʥʠʞʝ, ʘ Th2, IL-17, IL-22  ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ 

ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʩʫ ʚʠʰʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC ʫ ʛʨʫʧʠ ʦʥʠʭ ʢʦʿʠ 

ʟʣʦʫʧʦʪʨʝʙˀʘʚʘʿʫ ʘʣʢʦʭʦʣ ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʦʣʝʣʝ ʢʦʿʠ ʪʦ ʥʝ ʯʠʥʝ. 

8. ʂʦʥʮʝʥʪʨʘʮʠʿʝ Th1 ʮʠʪʦʢʠʥʘ ʩʫ ʥʠʞʝ, ʘ Th2, IL-17, IL-22  ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ 

ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʩʫ ʚʠʰʝ ʫ ʛʨʫʧʠ ʟʜʨʘʚʠʭ ʘʢʪʠʚʥʠʭ ʧʫʰʘʯʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʝ 

ʥʝʧʫʰʘʯʝ.  

9. ʂʦʥʮʝʥʪʨʘʮʠʿʝ Th1 ʮʠʪʦʢʠʥʘ ʩʫ ʥʠʞʝ, ʘ Th2, IL-17, IL-22  ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ 

ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʩʫ ʚʠʰʝ ʫ ʛʨʫʧʠ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʧʨʝʪʝʨʘʥʦ ʢʦʥʟʫʤʠʨʘʿʫ 

ʘʣʢʦʭʦʣ ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʝ ʢʦʿʠ ʧʨʝʪʝʨʘʥʦ ʥʝ ʢʦʥʟʫʤʠʨʘʿʫ ʘʣʢʦʭʦʣ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



˳Φ ˿͙͍͙ͦͭͪͦΐΦ ˴ͦͤͼ͔ͤͭͪ͊ͼ͙͔͞ ͼ͙͙ͭͦͤ͊͟ ͯ ͔ͫͪͯͣͯ ͦ͒͟ ͨ͊ͼ͙͔ͤ͊ͭ͊͞ ͫ͊ ͨ͊ͤͦ͡ͼ͔͙ͯ͊ͪͤͣ͡͡ ͊ͪ͟ͼ͙ͤͦͣͦͣ 
͙͊ͪͤͫ͊͟͡ 

 
 

34 
 

3. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼ 

3.1. ɼʀɿɸɱʅ ʉʊʋɼʀɱɽ 

ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʜʠʟʘʿʥʠʨʘʥʦ ʢʘʦ ʧʨʦʩʧʝʢʪʠʚʥʘ ʢʣʠʥʠʯʢʘ ʦʧʩʝʨʚʘʮʠʦʥʘ ʩʪʫʜʠʿʘ ʧʨʝʩʝʢʘ. 

 

3.2.ʀʉʇʀʊɸʅʀʎʀ 

ʉʪʫʜʠʿʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʫ ɺʦʿʥʦʤʝʜʠʮʠʥʩʢʦʿ ʘʢʘʜʝʤʠʿʠ (ɺʄɸ) ʫ ɹʝʦʛʨʘʜʫ ʥʘʢʦʥ ʦʜʦʙʨʝˁʘ 

ɽʪʠʯʢʦʛ ʦʜʙʦʨʘ ɺʄɸ ʦʜ 28.1.2015.  

ʀʩʧʠʪʘʥʠʢʝ ʫ ʩʪʫʜʠʿʠ ʯʠʥʠʣʠ ʩʫ ʙʦʣʝʩʥʠʮʠ ʩʘ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʠʤ ʧʣʘʥʦʮʝʣʫʣʘʨʥʠʤ 

ʢʘʨʮʠʥʦʤʦʤ ʣʘʨʠʥʢʩʘ ʧʨʝ ʟʘʧʦʯʠˁʘˁʘ ʦʥʢʦʣʦʰʢʦʛ ʣʝʯʝˁʘ ʠ ʢʣʠʥʠʯʢʠ ʟʜʨʘʚʠ 

ʠʩʧʠʪʘʥʠʮʠ. ʋ ʠʩʧʠʪʠʚʘˁʝ ʿʝ ʫʢˀʫʯʝʥʦ 59 ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʠʭ ʫ 

ʂʣʠʥʠʮʠ ʟʘ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʿʫ ɺʄɸ ʫ ʧʝʨʠʦʜʫ ʿʘʥʫʘʨ-ʜʝʮʝʤʙʘʨ 2015. ʛʦʜʠʥʝ. 

ʂʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʩʘʯʠˁʘʚʘʣʦ ʿʝ 44 ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ, ʜʦʙʨʦʚʦˀʥʠʭ ʜʘʚʘʣʘʮʘ ʢʨʚʠ ʫ 

ʀʥʩʪʠʪʫʪʫ ʟʘ ʪʨʘʥʩʬʫʟʠʦʣʦʛʠʿʫ ʠ ʭʝʤʦʙʠʦʣʦʛʠʿʫ ɺʄɸ.  

ʉʚʠ ʠʩʧʠʪʘʥʠʮʠ ʫʢˀʫʯʝʥʠ ʫ ʩʪʫʜʠʿʫ ʧʦʪʧʠʩʘʣʠ ʩʫ ʆʙʨʘʟʘʮ ʠʥʬʦʨʤʠʩʘʥʦʛ ʧʨʠʩʪʘʥʢʘ,  

ʦʜʦʙʨʝʥ ʦʜ ʩʪʨʘʥʝ ɽʪʠʯʢʦʛ ʦʜʙʦʨʘ ɺʄɸ, ʫ ʢʦʤʝ ʩʫ ʜʝʪʘˀʥʦ ʦʙʿʘʰˁʝʥʝ ʧʨʦʮʝʜʫʨʝ ʪʦʢʦʤ 

ʠʟʚʦʹʝˁʘ ʩʪʫʜʠʿʝ ʠ ʧʦʚʝʨˀʠʚʦʩʪ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ. ʇʦʜʘʮʠ ʦ ʥʘʚʠʢʘʤʘ (ʧʫʰʝˁʝ 

ʮʠʛʘʨʝʪʘ ʠʣʠ ʮʠʛʘʨʘ, ʫʟʠʤʘˁʝ ʘʣʢʦʭʦʣʘ) ʠ ʟʜʨaʚʩʪʚʝʥʦʤ ʩʪʘˁʫ ʜʦʙʠʿʝʥʠ ʩʫ ʫ ʣʠʯʥʦʤ 

ʢʦʥʪʘʢʪʫ ʩʘ ʠʩʧʠʪʘʥʠʮʠʤʘ. 

ʇʫʰʘʯʠʤʘ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʠʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʫ ʧʦʩʣʝʜˁʠʭ 5 ʛʦʜʠʥʘ ʧʫʰʝ ʥʘʿʤʘˁʝ 20 

ʮʠʛʘʨʝʪʘ ʥʘ ʜʘʥ. ɸʣʢʦʭʦʣʠʯʘʨʠʤʘ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʤʫʰʢʘʨʮʠ ʢʦʿʠ ʩʫ ʪʦʢʦʤ ʧʦʩʣʝʜˁʠʭ 

ʛʦʜʠʥʫ ʜʘʥʘ ʢʦʥʟʫʤʠʨʘʣʠ ʚʠʰʝ ʦʜ 14 ʩʪʘʥʜʘʨʜʥʠʭ ʿʝʜʠʥʠʮʘ ʘʣʢʦʭʦʣʘ ʥʝʜʝˀʥʦ ʠʣʠ ʚʠʰʝ 

ʦʜ 4 ʿʝʜʠʥʠʮʝ ʘʣʢʦʭʦʣʘ ʜʥʝʚʥʦ ʠ ʞʝʥʝ ʢʦʿʝ ʩʫ ʢʦʥʟʫʤʠʨʘʣʝ ʚʠʰʝ ʦʜ 7 ʩʪʘʥʜʘʨʜʥʠʭ 

ʿʝʜʠʥʠʮʘ ʘʣʢʦʭʦʣʘ ʥʝʜʝˀʥʦ ʠʣʠ ʚʠʰʝ ʦʜ 3 ʜʥʝʚʥʦ. ʉʪʘʥʜʘʨʜʥʘ ʿʝʜʠʥʠʮʘ ʘʣʢʦʭʦʣʘ 

ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʢʘʦ ʙʦʮʘ ʧʠʚʘ ʦʜ 350 ml, ʯʘʰʘ ʚʠʥʘ ʦʜ 150 ml ʠʣʠ 45 ml ʞʝʩʪʦʢʦʛ ʧʠ˂ʘ (38).  

ʂʨʠʪʝʨʠʿʫʤʠ ʟʘ ʠʩʢˀʫʯʠʚʘˁʝ ʠʟ ʩʪʫʜʠʿʝ ʩʫ ʙʠʣʠ: ʙʦʣʝʩʥʠʮʠ ʩʘ ʨʝʮʠʜʠʚʦʤ ʢʘʨʮʠʥʦʤʘ 

ʣʘʨʠʥʢʩʘ, ʩʠʤʧʪʦʤʠ ʠ ʟʥʘʮʠ ʘʢʫʪʥʝ ʠʥʬʝʢʮʠʿʝ, ʘʫʪʦʠʤʫʥʝ ʙʦʣʝʩʪʠ, ʧʦʩʪʦʿʘˁʝ ʘʣʝʨʛʠʿʝ, 
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ʧʦʩʪʦʿʘˁʝ ʜʨʫʛʝ ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ, ʧʨʝʪʭʦʜʥʘ ʨʘʜʠʦʪʝʨʘʧʠʿʘ ʠʣʠ ʭʝʤʠʦʪʝʨʘʧʠʿʘ, ʫʟʠʤʘˁʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʝ ʠʣʠ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʝ ʪʝʨʘʧʠʿʝ. 

 

3.3. ɼʀɱɸɻʅʆʉʊʀʏʂɽ ʄɽʊʆɼɽ ʀ ʆɼʈɽɫʀɺɸɳɽ ʉʊɸɼʀɱʋʄɸ ɹʆʃɽʉʊʀ 

3.3.1 ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʤʝʪʦʜʝ 

ɼʠʿʘʛʥʦʟʘ LSCC ʧʦʩʪʘʚˀʝʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʣʘʨʠʥʛʦʤʠʢʨʦʩʢʦʧʩʢʦʛ ʠ ʭʠʧʦʬʘʨʠʥʛʦʩʢʦʧʩʢʦʛ 

ʧʨʝʛʣʝʜʘ ʩʘ ʙʠʦʧʩʠʿʦʤ ʫ ʦʧʰʪʦʿ ʝʥʜʦʪʨʘʭʝʘʣʥʦʿ ʘʥʝʩʪʝʟʠʿʠ ʠ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʘʥʘʣʠʟʝ 

ʙʠʦʧʪʠʨʘʥʦʛ ʪʢʠʚʘ.  

ɼʦʜʘʪʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʘ ʠʩʧʠʪʠʚʘˁʘ ʨʘʹʝʥʘ ʩʫ ʧʨʝʤʘ ʠʥʜʠʢʘʮʠʿʘʤʘ ʟʘ ʩʚʘʢʦʛ ʧʘʮʠʿʝʥʪʘ 

ʧʦʥʘʦʩʦʙ, ʘ ʫ ʩʢʣʦʧʫ ʠʟʨʘʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʣʘʥʘ ʣʝʯʝˁʘ. ʈʘʜʠʦʣʦʰʢʘ ʠʩʧʠʪʠʚʘˁʘ 

ʦʙʫʭʚʘʪʘʣʘ ʩʫ ʫʣʪʨʘʟʚʫʯʥʠ ʧʨʝʛʣʝʜ ʚʨʘʪʘ, ʤʫʣʪʠʩʣʘʿʩʥʫ ʢʦʤʧʿʫʪʝʨʠʟʦʚʘʥʫ ʪʦʤʦʛʨʘʬʠʿʫ 

ʚʨʘʪʘ ʠ ʣʘʨʠʥʢʩʘ (engl. Multislice Computed Tomography, MSCT), ʨʝʥʜʛʝʥʩʢʠ ʩʥʠʤʘʢ ʧʣʫ˂ʘ, 

ʤʫʣʪʠʩʣʘʿʩʥʫ ʢʦʤʧʿʫʪʝʨʠʟʦʚʘʥʫ ʪʦʤʦʛʨʘʬʠʿʫ ʛʨʫʜʥʦʛ ʢʦʰʘ, ʫʣʪʨʘʟʚʫʯʥʠ ʧʨʝʛʣʝʜ 

ʘʙʜʦʤʝʥʘ.  

3.3.2. ʇʘʪʦʭʠʩʪʦʣʦʰʢʘ ʜʠʿʘʛʥʦʩʪʠʢʘ  

ʊʫʤʦʨʩʢʠ ʧʨʝʧʘʨʘʪʠ ʜʝʣʘ ʠʣʠ ʮʝʣʦʛ ʣʘʨʠʥʢʩʘ ʩʘ ʦʜʩʪʨʘˁʝʥʠʤ ʪʫʤʦʨʦʤ ʩʫ ʙʠʣʠ 24 ʩʘʪʘ 

ʬʠʢʩʠʨʘʥʠ ʫ 4% ʧʫʬʝʨʦʚʘʥʦʤ ʨʘʩʪʚʦʨʫ ʬʦʨʤʘʣʠʥʘ. ʇʦʪʦʤ ʩʫ ʧʨʝʧʘʨʘʪʠ ʠʩʧʠʨʘʥʠ ʚʦʜʦʤ ʠ 

ʜʝʭʠʜʨʠʨʘʥʠ ʫ ʘʣʢʦʭʦʣʫ (ʝʪʘʥʦʣʫ) ʨʘʩʪʫ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ (70% ʜʦ ʘʧʩʦʣʫʪʥʦʛ), ʘ ʟʘʪʠʤ 

ʣʠʧʦʬʠʣʠʟʦʚʘʥʠ ʫ ʢʩʠʣʦʣʫ ʠ ʢʘʣʫʧˀʝʥʠ ʫ ʧʘʨʘʬʠʥ. ʇʘʨʘʬʠʥʩʢʠ ʙʣʦʢʦʚʠ ʩʫ ʩʝʯʝʥʠ 

ʤʠʢʨʦʪʦʤʦʤ ʥʘ ʜʝʙˀʠʥʫ ʫʟʦʨʘʢʘ 3-5 ɛʤ ʠ ʧʦʪʦʤ ʙʦʿʝʥʠ ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ ʪʝʭʥʠʢʦʤ 

(Hematoxylin & Eosin) ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʧʨʝʤʘ ʧʨʦʪʦʢʦʣʫ AJCC (39). ʇʘʪʦʭʦʩʪʦʣʦʰʢʘ ʘʥʘʣʠʟʘ 

ʧʦʜʨʘʟʫʤʝʚʘʣʘ ʿʝ ʦʜʨʝʹʠʚʘˁʝ ʭʠʩʪʦʣʦʰʢʦʛ ʪʠʧʘ ʠ ʭʠʩʪʦʣʦʰʢʦʛ ʛʨʘʜʫʩʘ (HG) ʪʫʤʦʨʘ, 

ʧʘʪʦʭʠʩʪʦʣʦʰʢʫ ʘʥʘʣʠʟʫ ʦʜʩʪʨʘˁʝʥʠʭ ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ ʚʨʘʪʘ ʠ ʦʜʨʝʹʠʚʘˁʝ 

ʧʘʪʦʭʠʩʪʦʣʦʰʢʦʛ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ (pʊNʄ). 
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3.3.3. ʆʜʨʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ 

ʆʜʨʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʨʘʹʝʥʦ ʿʝ ʧʨʝʤʘ ʊNM ʢʣʘʩʠʬʠʢʘʮʠʿʠ ɸʤʝʨʠʯʢʦʛ ʫʜʨʫʞʝˁʘ 

ʟʘ ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ (American Joint Committee on Cancer, AJCC, 2009.), ʘ ʥʘ ʦʩʥʦʚʫ 

ʧʦʪʨʝʙʥʠʭ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʠʩʧʠʪʠʚʘˁʘ (40). ʉʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ ʧʨʝʤʘ ʊNM ʢʣʘʩʠʬʠʢʘʮʠʿʠ 

ʦʜʨʝʹʠʚʘʥ ʿʝ ʧʨʝʤʘ ʥʘʿʜʝʪʘˀʥʠʿʦʿ ʠʥʬʦʨʤʘʮʠʿʠ ʜʦʙʠʿʝʥʦʿ ʫ ʪʦʢʫ ʜʠʿʘʛʥʦʩʪʠʢʝ ʠʣʠ 

ʭʠʨʫʨʰʢʦʛ ʣʝʯʝˁʘ ʧʘʮʠʿʝʥʘʪʘ- c (ʢʣʠʥʠʯʢʠ), p (ʧʘʪʦʭʠʩʪʦʣʦʰʢʠ) TNM. 

ʇʨʝʤʘ TNM ʢʣʘʩʠʬʠʢʘʮʠʿʠ, ʠʩʧʠʪʘʥʠʮʠ ʩʘ LSCC ʩʫ ʧʦʜʝˀʝʥʠ ʫ ʛʨʫʧʫ ʩʘ ʨʘʥʠʤ (ʊ1/ʊ2) ʠ 

ʢʘʩʥʠʤ (ʊ3/ʊ4) ʊ ʩʪʘʜʠʿʫʤʦʤ ʙʦʣʝʩʪʠ. ʅʘ ʦʩʥʦʚʫ ʨʘʜʠʦʛʨʘʬʩʢʠ ʠ/ʠʣʠ ʧʘʪʦʭʦʩʪʦʣʦʰʢʠ 

ʧʦʪʚʨʹʝʥʠʤ ʤʝʪʘʩʪʘʪʩʢʠ ʠʟʤʝˁʝʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʥʘ ʚʨʘʪʫ ʙʦʣʝʩʥʠʮʠ ʩʘ LSCC 

ʧʦʜʝˀʝʥʠ ʩʫ ʫ ʛʨʫʧʫ ʙʝʟ (N0) ʠ ʩʘ (N+) ʨʝʛʠʦʥʘʣʥʠʤ ʤʝʪʘʩʪʘʟʘʤʘ, ʘ ʧʨʝʤʘ ʧʨʠʩʫʩʪʚʫ 

ʫʜʘˀʝʥʠʭ ʤʝʪʘʩʪʘʟʘ ʥʘ ʙʦʣʝʩʥʠʢʝ ʙʝʟ (ʄ0) ʠ ʩʘ (ʄ1) ʫʜʘˀʝʥʠʤ ʤʝʪʘʩʪʘʟʘʤʘ. 

 

3.4. ʋɿʆʈʂʆɺɸɳɽ ʀ ɸʅɸʃʀɿɸ ʉɽʈʋʄɸ ʀʉʇʀʊɸʅʀʂɸ 

3.4.1. ʋʟʦʨʢʦʚʘˁʝ ʩʝʨʫʤʘ ʠʩʧʠʪʘʥʠʢʘ 

ʀʩʧʠʪʘʥʠʮʠʤʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʪʫʜʠʿʫ ʫʟʠʤʘʥ ʿʝ ʫʟʦʨʘʢ ʦʜ 5 ml ʧʝʨʠʬʝʨʥʝ ʚʝʥʩʢʝ ʢʨʚʠ 

ʠʟ ʚʝʥʝ ʥʘʜʣʘʢʘʪʥʝ ʿʘʤʝ. ɽʧʨʫʚʝʪʝ ʩʫ ʦʙʝʣʝʞʝʥʝ ʨʝʜʥʠʤ ʙʨʦʿʝʚʠʤʘ ʧʨʝʤʘ ʨʝʜʦʩʣʝʜʫ 

ʫʟʠʤʘˁʘ ʫʟʦʨʢʘ.  

3.4.2. ʆʜʨʝʹʠʚʘˁʝ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ 

ʄʝʨʝˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʨʘʹʝʥʦ ʿʝ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʤʝʜʠʮʠʥʩʢʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ɺʄɸ. 

ɱʝʜʘʥ ʩʘʪ ʥʘʢʦʥ ʫʟʠʤʘˁʘ, ʫʟʦʨʘʢ ʢʨʚʠ ʿʝ ʮʝʥʪʨʠʬʫʛʦʚʘʥ ʥʘ 1000 ʿʝʜʠʥʠʮʘ ɿʝʤˀʠʥʝ ʪʝʞʝ (g) 

ʪʦʢʦʤ 10 ʤʠʥʫʪʘ ʫ ʮʠˀʫ ʦʜʚʘʿʘˁʘ ʩʝʨʫʤʘ ʦʜ ˂ʝʣʠʿʩʢʠʭ ʝʣʝʤʝʥʘʪʘ, ʘ ʟʘʪʠʤ ʿʝ ʩʝʨʫʤ ʦʜʚʦʿʝʥ 

ʠ ʟʘʤʨʟʥʫʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ -70ÁC ʜʦ ʟʘʚʨʰʝʪʢʘ ʧʨʠʢʫʧˀʘˁʘ ʩʚʠʭ ʫʟʦʨʘʢʘ ʠ ʤʝʨʝˁʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ. 
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ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ IL-1ɓ, IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-17, IL-22, 

IFN-ɔ ʠ TNF-Ŭ ʤʝʨʝʥʝ ʩʫ ʫ ʩʚʘʢʦʤ ʦʜ ʫʟʦʨʘʢʘ ʩʝʨʫʤʘ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ (flow-

cytometry), ʟʘʩʥʦʚʘʥʦʤ ʥʘ ʧʨʠʤʝʥʠ ʧʝʨʣʠʮʘ ʦʜ ʧʦʣʠʩʪʠʨʦʣʘ (bead-based multiple analyte 

detection), ʦʙʣʦʞʝʥʠʭ ʤʦʥʦʢʣʦʥʩʢʠʤ ʘʥʪʠʪʝʣʠʤʘ, ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʢʦʤʝʨʮʠʿʘʣʥʦʛ ʧʨʦʪʦʯʥʦʛ 

ʮʠʪʦʤʝʪʨʠʿʩʢʦʛ ʢʠʪʘ (Flow Cytomix, Bender Med Systems, USA). ʄʝʨʝˁʘ ʩʫ ʚʨʰʝʥʘ ʥʘ 

ʘʧʘʨʘʪʫ ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʫ (Beckman Coulter XL-MCL, USA), ʢʦʿʠ je ʙʠo ʧʦʚʝʟʘʥ 

ʩʘ BMS ʩʦʬʪʚʝʨʦʤ (Flow Cytomix Pro 2.2 Software).  

ʎʠʪʦʤʝʪʨʠʿʩʢʠ ʢʠʪ ʢʦʿʠ ʿʝ ʢʦʨʠʰ˂ʝʥ ʟʘ ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʦʤʦʛʫ˂ʘʚʘʦ ʤʝʨʝˁʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʜʦ 20 ʤʝʜʠʿʘʪʦʨʘ (Multiple Analyte Detection System). ʅʘʠʤʝ, ʫ ʿʝʜʥʦʤ 

ʧʨʦʪʦʯʥʦ-ʮʠʪʦʤʝʪʨʠʿʩʢʦʤ ʢʠʪʫ ʢʦʤʙʠʥʫʿʫ ʩʝ ʧʦʣʠʩʪʠʨʦʣʩʢʝ ʧʝʨʣʠʮʝ ʨʘʟʣʠʯʠʪʠʭ 

ʜʠʤʝʥʟʠʿʘ, ʦʟʥʘʯʝʥʝ ʬʣʫʦʨʦʭʨʦʤʥʠʤ ʦʙʝʣʝʞʠʚʘʯʠʤʘ (ʙʦʿʘʤʘ) ʨʘʟʣʠʯʠʭ ʠʥʪʝʥʟʠʪʝʪʘ 

ʦʪʧʫʰʪʘˁʘ ʬʦʪʦʥʘ.  

ʄʝʨʝˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʚʨʰʝʥʦ ʿʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ (41-42): 

ʆʜʤʨʟʥʫʪʠ ʫʟʦʨʮʠ ʩʝʨʫʤʘ ʩʝ ʤʝʰʘʿʫ ʩʘ ʢʦʤʝʨʮʠʿʘʣʥʠʤ ʧʨʦʪʦʯʥʠʤ ʮʠʪʦʤʝʪʨʠʿʩʢʠʤ ʢʠʪʦʤ. 

ʂʠʪ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʩʤʝʰʝ ʧʝʨʣʠʮʘ ʦʜ ʧʦʣʠʩʪʠʨʦʣʘ, ʢʦʿʝ ʩʫ ʦʙʣʦʞʝʥʝ ʤʦʥʦʢʣʦʥʩʢʠʤ 

ʘʥʪʠʪʝʣʦʤ ʢʦʿʝ ʩʧʝʮʠʬʠʯʥʦ ʨʝʘʛʫʿʝ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʤʝʜʠʿʘʪʦʨʦʤ ʢʦʿʠ ʩʝ ʤʝʨʠ. ʅʦʚʘ 

ʩʤʝʩʘ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ ʿʝ ʠʥʢʫʙʠʨʘʥʘ ʿʝʜʘʥ ʩʘʪ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ (18ï25ęC).  

1. ʉʤʝʩʠ, ʫ ʢʦʿʦʿ ʿʝ ʩʚʘʢʠ ʦʜ ʤʝʜʠʿʘʪʦʨʘ ʚʝ˂ ʦʜʨʝʘʛʦʚʘʦ ʩʘ ʧʨʠʤʘʨʥʠʤ ʘʥʪʠʪʝʣʦʤ ʥʘ 

ʧʝʨʣʠʮʘʤʘ, ʜʦʜʘʿʫ ʩʝ ʩʝʢʫʥʜʘʨʥʘ ʘʥʪʠʪʝʣʘ, ʦʙʝʣʝʞʝʥʘ ʙʠʦʪʠʥʦʤ, ʢʦʿʘ ʩʝ ʩʧʝʮʠʬʠʯʥʦ ʚʝʟʫʿʫ 

ʟʘ ʩʚʘʢʠ ʦʜ ʤʦʣʝʢʫʣʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʤʝʜʠʿʘʪʦʨʘ. ʆʚʘ ʠʥʢʫʙʘʮʠʿʘ ʪʨʘʿʝ 2 ʩʘʪʘ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 18ę ʜʦ 25ęC. 

 

2. ʋ ʮʠˀʫ ʜʝʪʝʢʮʠʿʝ, ʦʧʠʩʘʥʦʿ ʩʤʝʩʠ ʩʝ ʜʦʜʘʿʝ ʨʘʩʪʚʦʨ ʩʪʨʝʧʪʘʚʠʜʠʥ-ʬʠʢʦʝʨʠʪʠʥʘ, ʢʦʿʠ ʩʝ 

ʩʘʩʪʦʿʠ ʦʜ ʤʦʥʦʢʣʦʥʩʢʠʭ ʘʥʪʠʪʝʣʘ ʦʙʝʣʝʞʝʥʠʭ ʬʣʫʦʨʦʭʨʦʤʦʤ, ʘ ʢʦʿʘ ʩʝ ʩʧʝʮʠʬʠʯʥʦ ʚʝʟʫʿʫ 

ʟʘ ʙʠʦʪʠʥ-ʢʦˁʫʛʦʚʘʥʦ ʘʥʪʠʪʝʣʦ. ʆʚʘ ʠʥʢʫʙʘʮʠʿʘ ʪʨʘʿʝ 1 ʩʘʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 18ę ʜʦ 25ęC. 

3. ʉʤʝʩʘ ʩʝ ʮʝʥʪʨʠʬʫʛʠʨʘ ʜʚʘ ʧʫʪʘ ʧʦ 5 ʤʠʥʫʪʘ ʥʘ 200 g. ʅʘʢʦʥ ʪʦʛʘ ʿʝ ʩʤʝʩʘ  

ʧʨʠʧʨʝʤˀʝʥʘ ʟʘ ʧʨʦʪʦʯʥʫ ʮʠʪʦʤʝʪʨʠʿʫ. 
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4. ʄʝʪʦʜʦʤ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʦʜʚʘʿʘʿʫ ʩʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʦʧʫʣʘʮʠʿʝ ʧʝʨʣʠʮʘ ʧʨʝʤʘ 

ʚʝʣʠʯʠʥʠ ʧʝʨʣʠʮʘ ʠ ʬʣʫʦʨʝʩʮʝʥʮʠʿʠ. ʇʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʠʿʘ  ʿʝ ʢʚʘʥʪʠʪʘʪʠʚʥʘ ʤʝʪʦʜʘ ʯʠʿʠ 

ʿʝ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧ ʩʦʨʪʠʨʘˁʝ ˂ʝʣʠʿʘ. ʋ ʦʩʥʦʚʠ ʨʘʜʠ ʩʝ ʦ ʦʜʚʘʿʘˁʫ (ʩʦʨʪʠʨʘˁʫ) ˂ʝʣʠʿʘ ʫ 

ʧʨʦʪʦʢʫ ʥʘ ʦʩʥʦʚʫ ʬʣʫʦʨʝʩʮʝʥʮʝ. ʅʘʢʦʥ ʰʪʦ ʩʝ ʩʤʝʩʘ ʨʘʟʣʠʿʝ ʫ ʪʟʚ. ʚʠʙʨʠʨʘʿʫ˂ʫ ʧʨʦʪʦʯʥʫ 

ʢʦʤʦʨʫ, ʦʙʝʣʝʞʝʥʝ ʧʝʨʣʠʮʝ ʫʣʘʟʝ ʫ ʪʦʢ. ʅʘ ʿʝʜʥʦʤ ʤʝʩʪʫ ʩʝ ʢʦʤʦʨʘ ʩʫʞʘʚʘ ʫ ʢʘʥʘʣ, 

ʰʠʨʠʥʝ ʜʠʿʘʤʝʪʨʘ ʿʝʜʥʝ ʦʙʝʣʝʞʝʥʝ ʧʝʨʣʠʮʝ. ʋ ʿʝʜʥʦʿ ʪʘʯʢʠ ʩʚʘʢʘ ʦʜ ʫʩʤʝʨʝʥʠʭ ʧʝʨʣʠʮʘ 

ʥʘʠʣʘʟʠ ʥʘ ʣʘʩʝʨʩʢʠ ʩʥʦʧ, ʯʠʿʘ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ 690 ʥʘʥʦʤʝʪʘʨʘ. ʂʘʜʘ ʣʘʩʝʨ ʧʦʛʦʜʠ 

ʩʧʝʮʠʬʠʯʥʫ ʙʦʿʫ ʢʦʿʦʤ ʿʝ ʦʙʝʣʝʞʝʥ ʤʦʣʝʢʫʣ ʩʪʨʝʧʪʘʚʠʜʠʥ-ʬʠʢʦʝʨʠʪʠʥʘ, ʦʥ ʧʦʙʫʜʠ 

ʝʣʝʢʪʨʦʥʝ, ʢʦʿʠ ʧʨʝʣʘʟʝ ʥʘ ʚʠʰʝ ʦʨʙʠʪʝ. ʅʘʢʦʥ ʠʟʣʘʩʢʘ ʠʟ ʩʥʦʧʘ, ʝʣʝʢʪʨʦʥʠ ʩʝ ʚʨʘ˂ʘʿʫ ʫ 

ʧʨʝʪʭʦʜʥʝ ʦʨʙʠʪʝ ʠ ʪʘʜʘ ʝʤʠʪʫʿʫ ʬʦʪʦʥʩʢʠ ʩʥʦʧ, ʢʦʿʠ ʨʝʛʠʩʪʨʫʿʝ ʬʦʪʦʜʝʪʝʢʪʦʨ ʘʧʘʨʘʪʘ. 

ʀʥʪʝʥʟʠʪʝʪ ʬʦʪʦʥʩʢʦʛ ʩʠʛʥʘʣʘ ʿʝ ʜʠʨʝʢʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʤʝʨʝʥʦʛ 

ʤʝʜʠʿʘʪʦʨʘ ʫ ʩʤʝʩʠ. 

 

5. ʉʦʬʪʚʝʨ (Flow CytomixГ Pro Software) ʠʟʨʘʯʫʥʘʚʘ ʢʦʥʮʝʥʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʤʝʜʠʿʘʪʦʨʘ 

ʫ ʫʟʦʨʢʫ. ʉʦʬʪʚʝʨ ʧʨʦʨʘʯʫʥʘʚʘ ʫʢʫʧʘʥ ʙʨʦʿ ʧʝʨʣʠʮʘ ʢʦʿʝ ʬʣʫʦʨʝʩʮʠʨʘʿʫ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʠ 

ʪʘʢʦ ʦʜʨʝʹʫʿʝ ʠʥʪʝʥʟʠʪʝʪ ʩʠʛʥʘʣʘ (ʩʨʝʜˁʝʛ ʣʦʛʘʨʠʪʤʘ ʠʥʪʝʥʟʠʪʝʪʘ ʬʣʫʦʨʝʩʮʝʥʮʝ) ʢʦʿʠ ʩʝ 

ʢʦʥʚʝʨʪʫʿʝ ʫ ʚʨʝʜʥʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʮʠʪʦʢʠʥʘ, ʠʟʨʘʞʝʥʫ ʫ ʧʠʢʦʛʨʘʤʠʤʘ ʧʦ 

ʤʠʣʠʣʠʪʨʫ (pg/ml). ɿʘ ʩʚʘʢʠ ʦʜ ʮʠʪʦʢʠʥʘ ʩʦʬʪʚʝʨ ʦʜʨʝʹʫʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʩʪʘʥʜʘʨʜʥʫ ʢʨʠʚʫ, 

ʢʦʿʦʿ ʩʫ ʥʘ ʘʧʩʮʠʩʠ ʚʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ, ʘ ʥʘ ʦʨʜʠʥʘʪʠ ʚʨʝʜʥʦʩʪʠ 

ʠʥʪʝʥʟʠʪʝʪʘ ʜʝʪʝʢʪʦʚʘʥʦʛ ʩʠʛʥʘʣʘ. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝʜʠʿʘʪʦʨʘ ʠʟʤʝʨʝʥʦʛ ʫ ʫʟʦʨʢʫ ʩʝ 

ʙʝʣʝʞʝ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʫ ʢʨʠʚʫ. 

 

ʇʨʘʛ ʜʝʪʝʢʮʠʿʝ ʟʘ ʩʚʘʢʠ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʤʝʜʠʿʘʪʦʨʘ ʟʘʚʠʩʠ ʦʜ ʪʠʧʘ ʘʧʘʨʘʪʘ ʧʨʦʪʦʯʥʦʛ 

ʮʠʪʦʤʝʪʨʘ, ʢʘʦ ʠ ʦʜ ʧʨʦʪʦʯʥʦʛ ʮʠʪʦʤʝʪʨʠʿʩʢʦʛ ʢʠʪʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʤʝʨʝˁʝ.  

ɺʨʝʜʥʦʩʪʠ ʧʨʘʛʘ ʜʝʪʝʢʮʠʿʝ ʟʘ ʤʝʜʠʿʘʪʦʨʝ ʢʦʿʠ ʩʫ ʤʝʨʝʥʠ ʫ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʠ ʤʘʢʩʠʤʘʣʥʝ 

ʚʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʠʟʤʝʨʠʪʠ ʟʘ ʩʚʘʢʠ ʦʜ ʤʝʜʠʿʘʪʦʨʘ, ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ 

ʊʘʙʝʣʠ 6. 
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ʊʘʙʝʣʘ 6. ʇʨʘʛ ʜʝʪʝʢʮʠʿʝ ʠ ʤʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ 

ʄʝʜʠʿʘʪʦʨ ʇʨʘʛ 

ʜʝʪʝʢʮʠʿʝ(pg/ml) 
ʄʘʢʩʠʤʘʣʥʘ 

ʚʨʝʜʥʦʩʪ(pg/ml) 

 

IL -2 16,4 27 - 20000  

IL -12 1,5 27 - 20000  

IFN - ɔ 1,6 27 - 20000  

IL -4 20,8 27 - 20000  

IL -5 1,6 27 - 20000  

IL -6 1,2 27 - 20000  

IL -10 1,9 27 - 20000  

IL -13 4,5 27 - 20000  

IL -17 2,5 13,7 - 10000  

IL -9 1,5 2,7 - 2000  

IL -1ɓ 4,2 27 - 20000  

TNF-Ŭ 3,2 27 - 20000  

IL -22 43,3 110 - 80000  

 

 

3.5. ʉʅɸɻɸ ʉʊʋɼʀɱɽ ʀ ɺɽʃʀʏʀʅɸ ʋɿʆʈʂɸ 

ʈʝʟʫʣʪʘʪʠ ʩʪʫʜʠʿʝ ʢʦʿʫ ʩʫ ʨʝʘʣʠʟʦʚʘʣʠ ʍʘʪʘʚʝʿ (Hathaway) ʠ ʩʘʨʘʜʥʠʮʠ ʫʢʘʟʫʿʫ ʜʘ 

ʚʨʝʜʥʦʩʪʠ IL-10, ʤʝʜʠʿʘʪʦʨʘ Th2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ, ʫ ʩʝʨʫʤʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʧʣʘʥʦʮʝʣʫʣʘʨʥʠʤ ʢʘʨʮʠʥʦʤʦʤ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʫ ʦʜʥʦʩʫ ʥʘ ˁʝʛʦʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʫ ʩʝʨʫʤʫ ʢʣʠʥʠʯʢʠ ʟʜʨʘʚʠʭ ʦʩʦʙʘ (2,9 pg/ml ʫ ʦʜʥʦʩʫ ʥʘ 1,6 pg/ml) (43). ʋʟ 

ʢʨʠʪʝʨʠʿʫʤʝ ʜʘ ʿʝ ʦʯʝʢʠʚʘʥʘ ʩʥʘʛʘ ʝʬʝʢʪʘ 0,63 (ʧʦʩʣʝʜʠʮʘ ʚʝʣʠʢʠʭ ʨʘʟʣʠʢʘ ʩʨʝʜˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ ʛʨʫʧʘ, ʘʣʠ ʠ ʚʝʣʠʢʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʫʥʫʪʘʨ ʛʨʫʧʘ), 

ʜʘ ʿʝ ʥʝʦʧʭʦʜʥʘ ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʥʘʿʤʘˁʝ 80%, ʘ ʚʝʨʦʚʘʪʥʦ˂ʘ ʛʨʝʰʢʝ ʧʨʚʦʛ ʪʠʧʘ 0,05 (Ŭ = 

0,05), ʧʨʠʤʝʥʦʤ ʥʝʧʘʨʘʤʝʪʘʨʩʢʦʛ Mann Whitney U ʪʝʩʪʘ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʿʝ ʫʢʫʧʘʥ ʙʨʦʿ 
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ʠʩʧʠʪʘʥʠʢʘ 86. ʊʦ ʟʥʘʯʠ ʜʘ ʫ ʩʚʘʢʦʿ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʤʠʥʠʤʘʣʥʦ ʧʦ 43 

ʠʩʧʠʪʘʥʠʢʘ. ɿʘ ʠʟʨʘʯʫʥʘʚʘˁʝ ʚʝʣʠʯʠʥʘ ʛʨʫʧʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʢʦʤʝʨʮʠʿʘʣʥʠ ʩʦʬʪʚʝʨ GPower, 

3.1. 

 

3.6. ʉʊɸʊʀʉʊʀʏʂɸ ʆɹʈɸɼɸ ʇʆɼɸʊɸʂɸ 

ʇʦʨʝʹʝˁʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʤʝʹʫ ʨʘʟʣʠʯʠʪʠʤ ʛʨʫʧʘʤʘ ʚʨʰʝʥʘ je ʧʨʠʤʝʥʦʤ 

ʥʝʧʘʨʘʤʝʪʘʨʩʢʦʛ Mann Whitney U ʪʝʩʪʘ. ʈʘʟʣʠʢʝ ʩʫ ʩʤʘʪʨʘʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ 

ʫʢʦʣʠʢʦ ʿʝ ʨ ʙʠʦ ʤʘˁʠ ʠʣʠ ʿʝʜʥʘʢ 0,05, ʘ ʚʠʩʦʢʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ ʫʢʦʣʠʢʦ ʿʝ ʨ ʙʠʦ 

ʤʘˁʠ ʠʣʠ ʿʝʜʥʘʢ 0,01. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ (Mean Ñ SD). ʉʚʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʨʦʨʘʯʫʥʠ ʫʨʘʹʝʥʠ ʩʫ ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʦʛʨʘʤʘ 

Graph Pad Prism 5 (Graph Pad Software, San Diego, CA, USA).  
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4. ʈɽɿʋʃʊɸʊʀ 

4.1. ɼɽʄʆɻʈɸʌʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʀʉʇʀʊɸʅʀʂɸ 

ʋ ʩʪʫʜʠʿʫ ʿʝ ʙʠʣʦ ʫʢˀʫʯʝʥʦ ʫʢʫʧʥʦ 103 ʠʩʧʠʪʘʥʠʢʘ- 59 ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʠʤ 

LSCC ʠ 44 ʢʦʥʪʨʦʣʥʘ ʠʧʠʪʘʥʠʢʘ. ʈʘʩʧʦʥ ʛʦʜʠʥʘ ʫ ʛʨʫʧʠ ʧʘʮʠʿʝʥʘʪʘ ʙʠʦ ʿʝ ʦʜ 41 ʜʦ 90 

ʛʦʜʠʥʘ (ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʛʦʜʠʥʘ 64), ʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʨʘʩʧʦʥ ʛʦʜʠʥʘ ʩʝ ʢʨʝʪʘʦ ʦʜ 44 ʜʦ 

78 ʛʦʜʠʥʘ (ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʛʦʜʠʥʘ 51,5). ʄʝʹʫ ʧʘʮʠʿʝʥʪʠʤʘ ʩʘ LSCC ʙʠʣʦ ʿʝ 51 ʠʩʧʠʪʘʥʠʢʘ 

ʤʫʰʢʦʛ ʧʦʣʘ ʠ 8 ʞʝʥʘ, ʜʦʢ ʿʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʙʠʣʦ 41 ʤʫʰʢʘʨʘʮʘ ʠ 3 ʞʝʥʝ (ʉʣʠʢʘ 6). 

 

 

ʉʣʠʢʘ 6. ɼʠʩʪʨʠʙʫʮʠʿʘ ʠʩʧʠʪʘʥʠʢʘ ʧʨʝʤʘ ʧʦʣʫ 
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ɼʠʩʪʨʠʙʫʮʠʿʘ ʧʘʮʠʿʝʥʘʪʘ ʧʨʝʤʘ ʧʨʠʤʘʨʥʦʿ ʣʦʢʘʣʠʟʘʮʠʿʠ ʪʫʤʦʨʘ, ʊ ʠ ʥʦʜʘʣʥʦʤ 

ʩʪʘʪʫʩʫ(ʊNʄ ʢʣʘʩʠʬʠʢʘʮʠʿʘ) ʙʦʣʝʩʪʠ ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʊʘʙʝʣʠ 7. ʋ ʛʨʫʧʠ ʧʘʮʠʿʝʥʘʪʘ ʥʠʿʝ 

ʙʠʣʦ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʫʜʘˀʝʥʠʤ ʤʝʪʘʩʪʘʟʘʤʘ, ʦʜʥʦʩʥʦ ʩʚʠ ʧʘʮʠʿʝʥʪʠ ʩʫ ʠʤʘʣʠ ʄ0 ʩʪʘʪʫʩ 

ʧʨʝʤʘ ʊNʄ ʢʣʘʩʠʬʠʢʘʮʠʿʠ.  

 

ʊʘʙʝʣʘ 7. ɼʝʤʦʛʨʘʬʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʘʥʠʢʘ ʠ ʜʠʩʪʨʠʙʫʮʠʿʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC 

ʧʨʝʤʘ ʊ ʠ N ʩʪʘʪʫʩʫ (ʊNʄ ʢʣʘʩʠʬʠʢʘʮʠʿʘ). ʄ- ʤʫʰʢʘʨʮʠ, ɾ- ʞʝʥʝ 

 

ʀʩʧʠʪʘʥʠʮʠ 

 

 ʉʪʘʨʦʩʪ 

Median (range) 

ʇʦʣ T ʩʪʘʜʠʿʫʤ ʅʦʜʘʣʥʠ 

ʩʪʘʪʫʩ 

M ɾ T1 T2 T3 T4 N0 N+ 

ɻʣʦʪʠʩ 40 64 (41-90) 35 5 17 4 12 7 36 4 

ʉʫʧʨʘʛʣʦʪʠʩ 19 64 (47-78) 16 3 5 7 5 2 12 7 

ʇʘʮʠʿʝʥʪʠ 59 64 (41-90) 51 8 22 11 17 9 48 11 

ʂʦʥʪʨʦʣʝ 44 51,50 (44-78) 41 3       

 

ɼʠʩʪʨʠʙʫʮʠʿʘ ʧʘʮʠʿʝʥʘʪʘ ʧʨʝʤʘ ʊ ʠ ʥʦʜʘʣʥʦʤ ʩʪʘʪʫʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʉʣʠʮʠ 7ʠ ʉʣʠʮʠ 8. 
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ʉʣʠʢʘ 7. ɼʠʩʪʨʠʙʫʮʠʿʘ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʛʣʦʪʠʩʥʝ ʠ ʩʫʧʨʘʛʣʦʪʠʩʥʝ ʨʝʛʠʿʝ ʣʘʨʠʥʢʩʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʊ ʩʪʘʪʫʩ (ʊNʄ ʢʣʘʩʠʬʠʢʘʮʠʿʘ) 
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ʉʣʠʢʘ 8. ɼʠʩʪʨʠʙʫʮʠʿʘ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʛʣʦʪʠʩʥʝ ʠ ʩʫʧʨʘʛʣʦʪʠʩʥʝ ʨʝʛʠʿʝ ʣʘʨʠʥʢʩʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʥʦʜʘʣʥʠ (N) ʩʪʘʪʫʩ (ʊNʄ ʢʣʘʩʠʬʠʢʘʮʠʿʘ) 

 

4.2. ʂʆʅʎɽʅʊʈɸʎʀɱɽ ʎʀʊʆʂʀʅɸ ʋ ʉɽʈʋʄʋ ʆɹʆʃɽʃʀʍ ʀ ɿɼʈɸɺʀʍ 

ʀʉʇʀʊɸʅʀʂɸ 

ʇʦʨʝʹʝˁʝʤ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʛʨʫʧʠ ʙʦʣʝʩʥʠʢʘ ʩʘ 

LSCC ʠ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ, ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʥʠ ʟʘ ʿʝʜʘʥ ʦʜ 

ʠʩʧʠʪʠʚʘʥʠʭ ʤʝʜʠʿʘʪʦʨʘ. ʈʝʟʫʣʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 8 ʠ ʥʘ ʉʣʠʮʠ 9. 
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ʊʘʙʝʣʘ 8. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ (Mean Ñ SD) ʫ ʛʨʫʧʠ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʠ 

ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ. LSCC - ʧʣʘʥʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤ ʣʘʨʠʥʢʩʘ 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ, Mean Ñ SD 

(pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 LSCC ɿʜʨʘʚʠ  

IL -2 217,8 Ñ 209,6 207,4 Ñ 190,1 0,8219 

IL -12 268,9 Ñ 317,4 259,0 Ñ 320,6 0,8193 

IFN - ɔ 374,5 Ñ 387,4 397,3 Ñ 401,6 0,5292 

IL -4 147,1 Ñ 142,5 165,6 Ñ 127,6 0,2593 

IL -5 221,7 Ñ 185,7 263,5 Ñ 257,6 0,5684 

IL -6 39,81 Ñ 37,17 58,36 Ñ 76,26 0,4787 

IL -10 252,9 Ñ 291,4 374,8 Ñ 445,4 0,2530 

IL -13 100,2 Ñ 109,1 103,8 Ñ 103,5 0,4956 

IL -17 137,3 Ñ 121,5  151,0 Ñ 150,6 0,6797 

IL -9 131,7 Ñ 102,2 124,8 Ñ 84,56 0,9762 

IL -1ɓ 158,6 Ñ 156,3 192,3 Ñ 264,3 0,8185 

TNF-Ŭ 121,7 Ñ 144,6 146,1 Ñ 213,4 0,3236 

IL -22 499,7 Ñ 506,7 525,4 Ñ 531,3 0,7060 
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ʉʣʠʢʘ 9. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʛʨʫʧʠ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC ʠ 

ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ. ʂ- ʢʦʥʪʨʦʣʝ, ʊ- ʪʫʤʦʨ 
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4.3. ʂʆʅʎɽʅʊʈɸʎʀɱɽ ʎʀʊʆʂʀʅɸ ʋ ʉɽʈʋʄʋ ʆɹʆʃɽʃʀʍ ʆɼ LSCC ʋ ʆɼʅʆʉʋ 

ʅɸ ʉʊɸɼʀɱʋʄ ɹʆʃɽʉʊʀ  

4.3.1. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʤʘʨʥʦʛ    

ʪʫʤʦʨʘ 

ʇʦʨʝʹʝˁʝʤ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʫ ʛʨʫʧʠ ʙʦʣʝʩʥʠʢʘ ʩʘ ʨʘʥʠʤ (T1/T2) ʠ ʢʘʩʥʠʤ 

(ʊ3/ʊ4) ʊ ʩʪʘʜʠʿʫʤʦʤ LSCC ʥʘʹʝʥʦ ʿʝ ʜʘ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ IL-12 ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʛʨʫʧʠ ʙʦʣʝʩʥʠʢʘ ʩʘ ʨʘʥʠʤ ʊ ʩʪʘʜʠʿʫʤʦʤ (p< 0,05), ʜʦʢ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-

10 ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʛʨʫʧʠ ʢʘʩʥʦʛ ʊ ʩʪʘʜʠʿʫʤʘ LSCC (p< 0,05) (ʊʘʙʝʣʘ 9). 

ʇʨʝʦʩʪʘʣʠʭ 11 ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ. ʈʝʟʫʣʪʘʪʠ ʧʨʦʩʝʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ ʩʝʨʫʤʫ 

ʙʦʣʝʩʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʥʠ ʠ ʢʘʩʥʠ ʊ ʩʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʉʣʠʮʠ 10. 

ɿʚʝʟʜʠʮʦʤ (*)  ʿʝ ʦʙʝʣʝʞʝʥʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ p< 0,05. 
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ʊʘʙʝʣʘ 9. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ (Mean Ñ SD) ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʫ 

ʦʜʥʦʩʫ ʥʘ ʊ ʩʪʘʜʠʿʫʤ 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ, Mean Ñ SD 

(pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 T1/T2 T3/T4  

IL -2 274,3 Ñ 254,5 156,7 Ñ 125,3 0,0698 

IL -12 365,5 Ñ 396,8 168,5 Ñ 158,7 0,0295 

IFN - ɔ 445,5 Ñ 454,2 289,4 Ñ 273,3 0,2301 

IL -4 161,7 Ñ 165,9 130,1 Ñ 110,4 0,7813 

IL -5 240,0 Ñ 216,2 197,7 Ñ 137,2 0,7196 

IL -6 36,48 Ñ 38,91 45,05 Ñ 34,52 0,2205 

IL -10 180,9 Ñ 169,4 344,6 Ñ 381,5 0,0383 

IL -13 95,09 Ñ 90,78 106,7 Ñ 130,7 0,6817 

IL -17 150,3 Ñ 134,4 122,3 Ñ 105,2 0,4697 

IL -9 157,3 Ñ 112,9 102,2 Ñ 80,48 0,0733 

IL -1ɓ 120,9 Ñ 112,1 209,3 Ñ 192,5 0,0662 

TNF-Ŭ 115,2 Ñ 134,3 129,1 Ñ 158,0 0,7970 

IL -22 570,0 Ñ 589,9 406,8 Ñ 360,6 0,5300 
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ʉʣʠʢʘ 10. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʫ ʨʘʥʦʤ (ʊ1/ʊ2) ʠ ʢʘʩʥʦʤ (ʊ3/ʊ4) ʊ ʩʪʘʜʠʿʫʤʫ 

LSCC 

 

4.3.2. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʠʩʫʩʪʚʦ ʨʝʛʠʦʥʘʣʥʠʭ 

ʤʝʪʘʩʪʘʟʘ  

ʀʩʧʠʪʠʚʘˁʝ ʩʨʝʜˁʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʨʠʩʫʩʪʚʦ ʨʝʛʠʦʥʘʣʥʠʭ ʤʝʪʘʩʪʘʟʘ ʧʦʢʘʟʘʣʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʥʠʞʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ 

IL-12 (p< 0,05) ʫ ʛʨʫʧʠ ʙʦʣʝʩʥʠʢʘ ʩʘ ʨʘʜʠʦʛʨʘʬʩʢʠ ʠ/ʠʣʠ ʧʘʪʦʭʠʩʪʦʣʦʰʢʠ 

ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʠʤ ʤʝʪʘʩʪʘʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ ʥʘ ʚʨʘʪʫ (ʊʘʙʝʣʘ 10). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ 

ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʛʠʦʥʘʣʥʫ ʧʨʦʰʠʨʝʥʦʩʪ ʙʦʣʝʩʪʠ ʧʨʠʢʘʟʘʥʝ ʩʫ ʥʘ 

ʉʣʠʮʠ 11. ɿʚʝʟʜʠʮʦʤ (*)  ʿʝ ʦʙʝʣʝʞʝʥʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ p< 0,05. 
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ʊʘʙʝʣʘ 10. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ (Mean Ñ SD) ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ LSCC ʫ 

ʦʜʥʦʩʫ ʥʘ ʥʦʜʘʣʥʠ (N) ʩʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ. 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ, Mean Ñ SD 

(pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 N0 N1/N2  

IL -2 207,3 Ñ 188,2 164,1 Ñ 183,2 0,3564 

IL -12 280,0 Ñ 295,0 128,4 Ñ 164,8 0,0249 

IFN - ɔ 394,4 Ñ 375,1 183,1 Ñ 167,3 0,0774 

IL -4 146,0 Ñ 142,3 483,8 Ñ 622,9 0,1774 

IL -5 200,6 Ñ 157,7 556,5 Ñ 724,6 0,3023 

IL -6 43,19 Ñ 62,15 28,91 Ñ 38,56 0,4128 

IL -10 272,1 Ñ 315,1 436,2 Ñ 535,1 0,4248 

IL -13 93,19 Ñ 85,72 233,3 Ñ 253,2 0,1842 

IL -17 123,0 Ñ 96,92 216,0 Ñ 211,0 0,2499 

IL -9 114,4 Ñ 88,95 79,80 Ñ 48,23 0,4524 

IL -1ɓ 164,2 Ñ 209,8 426,1 Ñ 1052 0,9926 

TNF-Ŭ 155,6 Ñ 216,5 184,7 Ñ 362,0 0,5058 

IL -22 487,4 Ñ 454,6 468,3 Ñ 698,8 0,5358 
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ʉʣʠʢʘ 11. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC ʙʝʟ (N0) ʨʝʛʠʦʥʘʣʥʠʭ 

ʤʝʪʘʩʪʘʟʘ ʠ ʩʘ ʨʝʛʠʦʥʘʣʥʠʤ ʤʝʪʘʩʪʘʟʘʤʘ ʥʘ ʚʨʘʪʫ (N1/N2). 

 

4.4. ʂʆʅʎɽʅʊʈɸʎʀɱɽ ʎʀʊʆʂʀʅɸ ʋ ʉɽʈʋʄʋ ʆɹʆʃɽʃʀʍ ʋ ʆɼʅʆʉʋ ʅɸ 

ʂʃʀʅʀʏʂʆ-ʇɸʊʆʃʆʐʂɽ ʇɸʈɸʄɽʊʈɽ 

4.4.1. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ 

ʇʦʨʝʜʝ˂ʠ ʧʨʦʩʝʯʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʨʘʥʦʛ (ʊ1/ʊ2) ʠ ʢʘʩʥʦʛ (ʊ3/ʊ4) ʊ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ (ʩʫʧʨʘʛʣʦʪʠʩ ʠʣʠ ʛʣʦʪʠʩ) ʜʦʙʠʿʝʥʠ ʩʫ ʧʦʪʧʫʥʦ ʜʨʫʛʘʯʠʿʠ 

ʨʝʟʫʣʪʘʪʠ. ʋ ʨʘʥʦʤ ʊ ʩʪʘʜʠʿʫʤʫ ʙʦʣʝʩʪʠ (ʊ1/ʊ2), ʧʘʮʠʿʝʥʪʠ ʩʘ ʩʫʧʨʘʛʣʦʪʠʩʥʠʤ 

ʢʘʨʮʠʥʦʤʠʤʘ ʣʘʨʠʥʢʩʘ ʠʤʘʣʠ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ IL-

12, IL-9, IL-10, IL-13, IL-1ɓ (p< 0,05) ʠ IL-6 (p< 0,01). ʇʨʦʩʝʯʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ 

ʮʠʪʦʢʠʥʘ ʫʟ ʩʪʘʥʜʘʨʜʥʝ ʜʝʚʠʿʘʮʠʿʝ (SD) ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʊʘʙʝʣʠ 11. 
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ʊʘʙʝʣʘ 11. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ (Mean Ñ SD) ʙʦʣʝʩʥʠʢʘ ʨʘʥʦʛ ʊ ʩʪʘʜʠʿʫʤʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʫʙʝʛʠʦʥ ʣʘʨʠʥʢʩʘ. 

ʎʠʪʦʢʠʥ ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ T1/T2 

ʩʪʘʜʠʿʫʤʘ, Mean Ñ SD (pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 ʉʫʧʨʘʛʣʦʪʠʩ ɻʣʦʪʠʩ  

IL -2 195,6 Ñ 114,7 249,5 Ñ 250,1 0,5109 

IL -12 477,0 Ñ 461,7 169,5 Ñ 175,0 0,0430 

IFN - ɔ  394.4 Ñ 375,1 183,1 Ñ 167,3 0,0774 

IL -4 233,7 Ñ 187,5 183,1 Ñ 259,3 0,2115 

IL -5 321,2 Ñ 184,2 197,0 Ñ 180,8 0,0909 

IL -6  83,78 Ñ60,34 35,00 Ñ 43,80 0,0094 

IL -10 377,6 Ñ 391,4 161,6 Ñ 168,0 0,0493 

IL -13 152,0 Ñ 109,4 86,00 Ñ 88,93 0,0361 

IL -17  178,8 Ñ 179,0 114,1 Ñ 98,15 0,4770 

IL -9 191,2 Ñ 111,5 105,6 Ñ 98,52 0,0332 

IL -1ɓ 165,4 Ñ 136,2 86,00 Ñ 88,93 0,0410 

TNF-Ŭ 209,0 Ñ 200,2 123,3 Ñ 154,6 0,0950 

IL -22 640,9 Ñ 559,3 500,9 Ñ 525,1 0,4210 

 

ʇʦʨʝʜʝ˂ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʢʘʩʥʦʛ 

(ʊ3/ʊ4) ʊ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ (ʊʘʙʝʣʘ 12). 
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ʊʘʙʝʣʘ 12.ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ (Mean Ñ SD) ʙʦʣʝʩʥʠʢʘ ʢʘʩʥʦʛ ʊ ʩʪʘʜʠʿʫʤʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʫʙʝʛʠʦʥ ʣʘʨʠʥʢʩʘ 

ʎʠʪʦʢʠʥ ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʊ3/ʊ4 

ʩʪʘʜʠʿʫʤʘ, Mean Ñ SD (pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 ʉʫʧʨʘʛʣʦʪʠʩ ɻʣʦʪʠʩ  

IL -2 259,1 Ñ 223,7 161,2 Ñ 129,3 0.3527 

IL -12 98,86 Ñ 100,3 188,8 Ñ 168,8 0.3856 

IFN - ɔ  394,4 Ñ 375,1 183,1 Ñ 167,3 0.0774 

IL -4 134,6 Ñ 64,07 139,7 Ñ 121,8 0.7388 

IL -5 146,6 Ñ 92,50 177,9 Ñ 154,3 0.9079 

IL -6  33,11 Ñ 30,44 34,42 Ñ 37,21 0,7866 

IL -10 366,1 Ñ 439,2 172,7 Ñ 163,1 0.4103 

IL -13 88,00 Ñ 89,09 72,42 Ñ 66,16 0.8525 

IL -17  139,3 Ñ 163,4 124,1 Ñ 112,3 1,0000 

IL -9 92,33 Ñ 57,85 101,6 Ñ 88,53 0,8439 

IL -1ɓ 140,9 Ñ 159,2 72,42 Ñ 66,16 0,5068 

TNF-Ŭ 92,00 Ñ 105,5 110,5 Ñ 135,7 0,7299 

IL -22 525,4 Ñ 475,1 330,7 Ñ 295,1 0,4105 

 

ʉʫʤʘʨʥʠ ʧʨʠʢʘʟ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʊ ʩʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ ʠ 

ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʉʣʠʮʠ 12. ɿʚʝʟʜʠʮʦʤ (*)  ʩʫ ʦʙʝʣʝʞʝʥʝ ʩʪʘʪʠʩʪʠʯʢʝ 

ʟʥʘʯʘʿʥʦʩʪʠ p< 0,05, ʜʦʢ ʜʚʝ ʟʚʝʟʜʠʮʝ (**)  ʦʟʥʘʯʘʚʘʿʫ ʩʪʘʪʠʩʪʠʯʢʫ ʟʥʘʯʘʿʥʦʩʪ p< 0,01. 
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ʉʣʠʢʘ 12.ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʨʘʥʦʤ (ʊ1/ʊ2) ʠ ʢʘʩʥʦʤ (ʊ3/ʊ4) ʊ 

ʩʪʘʜʠʿʫʤʫ ʙʦʣʝʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ  

 

4.4.2. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʭʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ  

ʪʫʤʦʨʘ 

ʉʚʝ ʧʘʮʠʿʝʥʪʝ ʩʘ LSCC ʧʦʜʝʣʠʣʠ ʩʤʦ ʫ ʛʨʫʧʫ HG (histological grade) 1- ʜʦʙʨʦ 

ʜʠʬʝʨʝʥʪʦʚʘʥ ʪʫʤʦʨ ʠ HG2- ʫʤʝʨʝʥʦ ʜʠʬʝʨʝʥʪʦʚʘʥ ʪʫʤʦʨ. ʄʝʹʫ ʠʩʧʠʪʘʥʠʮʠʤʘ ʥʠʿʝ ʙʠʣʦ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʭʠʩʪʦʣʦʰʢʠʤ ʛʨʘʜʫʩʦʤ HG3 (ʩʣʘʙʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠ ʪʫʤʦʨ). ʉʪʘʪʠʩʪʠʯʢʘ 

ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʩʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʤʝʨʝʥʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠʤ LSCC (HG2) 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʠ IL-22 (p< 0,05) ʫ ʦʜʥʦʩʫ ʥʘ ʙʦʣʝʩʥʠʢʝ ʩʘ 

ʜʦʙʨʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠʤ ʪʫʤʦʨʠʤʘ (HG1). ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 13.  
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ʊʘʙʝʣʘ 13. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ (Mean Ñ SD) ʫ ʦʜʥʦʩʫ ʥʘ ʭʠʩʪʦʣʦʰʢʫ 

ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪ ʪʫʤʦʨʘ 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ, Mean Ñ SD 

(pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 HG1 HG2  

IL -2 208,3 Ñ 237,1 183,9 Ñ 122,3 0,3751 

IL -12 258,5 Ñ 364,0 266,4 Ñ 313,3 0,3144 

IFN - ɔ 328,1 Ñ 412,6 435,9 Ñ 404,5 0,1135 

IL -4 126,5 Ñ 151,0 151,7 Ñ 135,2 0,1458 

IL -5 188,9 Ñ 217,9 217,0 Ñ 155,8 0,2160 

IL -6 33,71 Ñ 44,39 35,57 Ñ 30,94 0,3184 

IL -10 148,7 Ñ 164,0 306,2 Ñ 332,0 0,0249 

IL -13 89,39 Ñ 92,15 86,27 Ñ 75,07 0,6462 

IL -17 104,3 Ñ 100,3 154,8 Ñ 135,1 0,1252 

IL -9 106,9 Ñ 102,4 130,6 Ñ 100,5 0,1880 

IL -1ɓ 135,0 Ñ 169,3 171,3 Ñ 193,0 0,2249 

TNF-Ŭ 184,9 Ñ 322,5 122,2 Ñ 122,0 0,4042 

IL -22 355,3 Ñ 339,0 612,6 Ñ 561,9 0,0367 

 

ɺʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪoʢʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʭʠʩʪʦʣʦʰʢʫ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪ ʪʫʤʦʨʘ 

ʧʨʠʢʘʟʘʥʝ ʩʫ ʥʘ ʉʣʠʮʠ 13. ɿʚʝʟʜʠʮʦʤ (*)  ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʟʥʘʯʘʿʥʦʩʪʠ p< 0,05. 
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ʉʣʠʢʘ 13. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʭʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ 

ʪʫʤʦʨʘ. HG1- ʭʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ 1, HG2- ʭʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ 2.  

 

4.5. ʂʆʅʎɽʅʊʈɸʎʀɱɽ ʎʀʊʆʂʀʅɸ ʋ ʉɽʈʋʄʋ ʀʉʇʀʊɸʅʀʂɸ ʋ ʆɼʅʆʉʋ ʅɸ 

ʇʋʐɽɳɽ ʎʀɻɸʈɽʊɸ ʀ ʋʇʆʊʈɽɹʋ ɸʃʂʆʍʆʃɸ  

4.5.1. ɼʠʩʪʨʠʙʫʮʠʿʘ ʠʩʧʠʪʘʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ ʠ ʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ 

ɼʠʩʪʨʠʙʫʮʠʿʘ ʠʩʧʠʪʘʥʠʢʘ ʧʨʝʤʘ ʪʦʤʝ ʜʘ ʣʠ ʩʫ ʧʫʰʘʯʠ ʠ ʜʘ ʣʠ ʟʣʦʫʧʦʪʨʝʙˀʘʚʘʿʫ ʘʣʢʦʭʦʣ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʊʘʙʝʣʠ 14. 
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ʊʘʙʝʣʘ 14. ɼʠʩʪʨʠʙʫʮʠʿʘ ʠʩʧʠʪʘʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ ʠ ʟʣʦʫʧʦʪʨʝʙʫ 

ʘʣʢʦʭʦʣʘ 

ɻʨʫʧʘ ʇʫʰʝˁʝ ɸʣʢʦʭʦʣ 

 ɼɸ ʅɽ ɼɸ ʅɽ 

LSCC 40 19 18 41 

ʂʦʥʪʨʦʣʝ 14 30 6 38 

ʋʢʫʧʥʦ 54 49 24 79 

 

4.5.2. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʠʩʧʠʪʘʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ. 

4.5.2.1. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ.  

ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ 

ʮʠʛʘʨʝʪʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʩʫ ʢʦʜ ʧʫʰʘʯʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʥʠʞʝ (p< 0,05) ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʮʠʪʦʢʠʥʘ IL-1ɓ ʠ TNF-Ŭ, ʜʦʢ ʩʫ ʟʘ ʚʨʝʜʥʦʩʪʠ IL-17 ʧʦʩʪʦʿʠ ʛʨʘʥʠʯʥʘ ʩʪʘʪʠʩʪʠʯʢʘ 

ʟʥʘʯʘʿʥʦʩʪ (p= 0,067). ɺʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 15 ʠ ʥʘ ʉʣʠʮʠ 14. 
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ʊʘʙʝʣʘ 15. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ. 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ,  

Mean Ñ SD (pg/ml) ʫ ʦʜʥʦʩʫ ʥʘ ʇʋʐɽɳɽ 

ɺʨʝʜʥʦʩʪ P 

 ɼɸ ʅɽ  

IL -2 191,3 Ñ 205,0 266,6 Ñ 241,5 0,2262 

IL -12 248,5 Ñ 342,5 301,7 Ñ 334,4 0,2770 

IFN - ɔ 378,7 Ñ 438,2 422,5 Ñ 360,6 0,4596 

IL -4 188,3 Ñ 342,8 239,8 Ñ 262,8 0,1100 

IL -5 256,2 Ñ 406,8 259,5 Ñ 230,5 0,3899 

IL -6 39,40 Ñ 69,54 45,56 Ñ 48,16 0,4336 

IL -10 282,3 Ñ 395,4 318,1 Ñ 306,6 0,3184 

IL -13 107,9 Ñ 145,4 105,3 Ñ 91,03 0,5868 

IL -17 131,7 Ñ 143,8 189,2 Ñ 99,40 0,0670 

IL -9 109,8 Ñ 102,2 146,1 Ñ 100,7 0,1555 

IL -1ɓ 191,3 Ñ 351,9 247,7 Ñ 199,3 0,0450 

TNF-Ŭ 143,2 Ñ 231,3 282,2 Ñ 343,7 0,0304 

IL -22 454,7 Ñ 524,2 560,9 Ñ 478,5 0,2363 
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ʉʣʠʢʘ 14. ʇʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʧʫʰʘʯʘ ʠ ʥʝʧʫʰʘʯʘ ʦʙʦʣʝʣʠʭ ʦʜ 

LSCC. P- ʧʫʰʘʯʠ, NP- ʥʝʧʫʰʘʯʠ. 

 

4.5.2.2. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ.  

ʂʦʜ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʩʫ ʫʯʝʩʪʚʦʚʘʣʠ ʫ ʩʪʫʜʠʿʠ ʩʪʘʪʠʩʪʠʯʢʦʤ ʦʙʨʘʜʦʤ ʧʦʜʘʪʘʢʘ 

ʥʠʩʤʦ ʥʘʰʣʠ ʨʘʟʣʠʢʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ 

(ʊʘʙʝʣʘ 16). 
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ʊʘʙʝʣʘ 16. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ 

ʮʠʛʘʨʝʪʘ 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ, Mean 

Ñ SD (pg/ml) ʫ ʦʜʥʦʩʫ ʥʘ ʇʋʐɽɳɽ 

ɺʨʝʜʥʦʩʪ P 

 ɼɸ ʅɽ  

IL -2 185,0 Ñ 239,1 209,1 Ñ 164,7 0,1586 

IL -12 237,9 Ñ 339,8 256,8 Ñ 310,3 0,5080 

IFN - ɔ 394,1 Ñ 491,9 383,1 Ñ 355,3 0,4327 

IL -4 158,8 Ñ 148,3 161,1 Ñ 119,5 0,5812 

IL -5 250,1 Ñ 311,4 259,0 Ñ 230,8 0,2543 

IL -6 53,93 Ñ 91,18 55,42 Ñ 67,81 0,1895 

IL -10 386,3 Ñ 589,6 352,9 Ñ 363,2 0,3515 

IL -13 83,93 Ñ 105,4 107,8 Ñ 102,1 0,2974 

IL -17 106,1 Ñ 97,54 165,6 Ñ 165,1 0,1138 

IL -9 112,7 Ñ 96,83 124,7 Ñ 80,50 0,4620 

IL -1ɓ 239,3 Ñ 408,4 161,6 Ñ 158,4 0,5812 

TNF-Ŭ 178,8 Ñ 312,7 120,0 Ñ 142,1 0,7314 

IL -22 591,1 Ñ 690,8 458,1 Ñ 437,2 0,9511 

 

 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ 

ʮʠʛʘʨʝʪʘ ʥʘʣʘʟʠ ʩʝ ʥʘ ʉʣʠʮʠ 15.  
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ʉʣʠʢʘ 15. ɺʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ. P- 

ʧʫʰʘʯʠ, NP- ʥʝʧʫʰʘʯʠ 

 

4.5.2.3. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʧʫʰʘʯʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʠ ʟʜʨʘʚʠʭ  

ʀʩʧʠʪʠʚʘˁʝʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʧʫʰʘʯʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʠ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ 

(ʢʦʥʪʨʦʣʝ) ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 

17 ʠ ʛʨʘʬʠʯʢʠ ʥʘ ʉʣʠʮʠ 16. 
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ʊʘʙʝʣʘ 17. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʧʫʰʘʯʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʠ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ. 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʧʫʰʘʯʘ,  

Mean Ñ SD (pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 LSCC ʂʆʅʊʈʆʃɽ  

IL -2 191,3 Ñ 205,0 185,0 Ñ 239,1 0,6498 

IL -12 248,5 Ñ 342,5 237,9 Ñ 339,8 0,9606 

IFN - ɔ 378,7 Ñ 438,2 394,1 Ñ 491,9 0,9057 

IL -4 188,3 Ñ 342,8 158,8 Ñ 148,3 0,4958 

IL -5 256,2 Ñ 406,8 250,1 Ñ 311,4 0,8127 

IL -6 39,40 Ñ 69,54 53,93 Ñ 91,18 0,7894 

IL -10 282,3 Ñ 395,4 386,3 Ñ 589,6 0,8281 

IL -13 107,9 Ñ 145,4 83,93 Ñ 105,4 0,9214 

IL -17 131,7 Ñ 143,8 106,1 Ñ 97,54 0,9528 

IL -9 109,8 Ñ 102,2 112,7 Ñ 96,83 0,8128 

IL -1ɓ 191,3 Ñ 351,9 239,3 Ñ 408,4 0,6711 

TNF-Ŭ 143,2 Ñ 231,3 178,8 Ñ 312,7 0,7002 

IL -22 454,7 Ñ 524,2 591,1 Ñ 690,8 0,6147 
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ʉʣʠʢʘ 16. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʧʫʰʘʯʘ ʩʘ LSCC ʠ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ. Larinks P- ʧʫʰʘʯʠ 

ʩʘ LSCC, Kontr P- ʟʜʨʘʚʠ ʧʫʰʘʯʠ. 

 

4.5.3. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʠʩʧʠʪʘʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʣʦʫʧʦʪʨʝʙʫ 

ʘʣʢʦʭʦʣʘ 

4.5.3.1. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ.  

ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʨʘʟʣʠʢʫ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʫ 

ʦʜʥʦʩʫ ʥʘ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ (ʊʘʙʝʣʘ 18). 
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ʊʘʙʝʣʘ 18. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʫ ʦʜʥʦʩʫ ʥʘ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ. 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ,  

Mean Ñ SD (pg/ml) ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʣʦʫʧʦʪʨʝʙʫ ɸʃʂʆʍʆʃɸ 

ɺʨʝʜʥʦʩʪ P 

 ɼɸ ʅɽ  

IL -2 202,5 Ñ 179,8 216,4 Ñ 232,9 0,9017 

IL -12 205,5 Ñ 188,8 292,0 Ñ 384,8 0,8952 

IF N- ɔ 399,2 Ñ 358,8 382,6 Ñ 436,0 0,6041 

IL -4 213,4 Ñ 338,0 201,2 Ñ 312,9 0,6806 

IL -5 311,0 Ñ 506,7 233,7 Ñ 272,5 0,6746 

IL -6 34,94 Ñ 41,36 52,37 Ñ 87,80 0,7353 

IL -10 274,3 Ñ 353,4 302,4 Ñ 376,6 1,0000 

IL -13 120,8 Ñ 148,7 101,0 Ñ 121,7 0,5479 

IL -17 155,1 Ñ 144,0 131,1 Ñ 128,5 0,5869 

IL -9 127,3 Ñ 98,45 116,1 Ñ 104,7 0,4294 

IL -1ɓ 200,7 Ñ 280,3 202,1 Ñ 432,9 0,6806 

TNF-Ŭ 158,3 Ñ 279,3 165,9 Ñ 240,3 0,8241 

IL -22 443,6 Ñ 467,4 508,9 Ñ 529,5 0,6214 

 

 

 

4.5.3.2. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ.  

ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʪʘʢʦʹʝ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʫ ʛʨʫʧʠ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ (ʊʘʙʝʣʘ 19). 
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ʊʘʙʝʣʘ 19. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ (Mean Ñ SD) ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ. 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ,  

Mean Ñ SD (pg/ml) ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʣʦʫʧʦʪʨʝʙʫ ɸʃʂʆʍʆʃɸ 

ɺʨʝʜʥʦʩʪ P 

 ɼɸ ʅɽ  

IL -2 148,8 Ñ 142,9 209,7 Ñ 194,7 0,4525 

IL -12 165,5 Ñ 149,4 264,0 Ñ 333,7 0,5817 

IFN - ɔ 279,7 Ñ 236,8 402,7 Ñ 416,0 0,5590 

IL -4 161,7 Ñ 153,8 159,5 Ñ 125,6 0,7511 

IL -5 274,2 Ñ 325,7 252,4 Ñ 247,8 0,6283 

IL -6 32,83 Ñ 34,30 58,46 Ñ 78,89 0,5042 

IL -10 282,5 Ñ 285,4 375,3 Ñ 460,0 0,6642 

IL -13 64,33 Ñ 65,07 105,9 Ñ 106,7 0,2853 

IL -17 99,00 Ñ 93,56 155,0 Ñ 155,2 0,3945 

IL -9 102,0 Ñ 99,37 123,3 Ñ 84,10 0,3585 

IL -1ɓ 128,2 Ñ 134,6 194,6 Ñ 274,6 0,5043 

TNF-Ŭ 148,7 Ñ 175,7 136,8 Ñ 214,9 0,7510 

IL -22 443,8 Ñ 489,2 506,5 Ñ 535,7 0,7511 

 

 

4.5.3.3. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʠ ʟʜʨʘʚʠʭ ʢʦʿʠ ʟʣʦʫʧʦʪʨʝʙˀʘʚʘʿʫ ʘʣʢʦʭʦʣ 

ʂʘʜʘ ʩʤʦ ʧʦʨʝʜʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʟʣʦʫʧʦʪʨʝʙˀʘʚʘʿʫ ʘʣʢʦʭʦʣ ʥʠʩʤʦ 

ʥʘʰʣʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʠʩʫʩʪʚʦ/ʦʜʩʫʩʫʪʚʦ ʙʦʣʝʩʪʠ (LSCC). 

ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 20.  
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ʊʘʙʝʣʘ 20. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʟʣʦʫʧʦʪʨʝʙˀʘʚʘʿʫ ʘʣʢʦʭʦʣ (Mean Ñ 

SD) ʫ ʛʨʫʧʘʤʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʠ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ. 

ʎʠʪʦʢʠʥ  ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʘʣʢʦʭʦʣʠʯʘʨʘ,  

Mean Ñ SD (pg/ml) 

ɺʨʝʜʥʦʩʪ P 

 LSCC ʂʆʅʊʈʆʃɽ  

IL -2 202,5 Ñ 179,8 148,8 Ñ 142,9 0,4839 

IL -12 205,5 Ñ 188,8 165,5 Ñ 149,4 0,5936 

IFN - ɔ 399,2 Ñ 358,8 279,7 Ñ 236,8 0,4839 

IL -4 213,4 Ñ 338,0 161,7 Ñ 153,8 0,8155 

IL -5 311,0 Ñ 506,7 274,2 Ñ 325,7 0,7897 

IL -6 34,94 Ñ 41,36 32,83 Ñ 34,30 0,9734 

IL -10 274,3 Ñ 353,4 282,5 Ñ 285,4 0,9734 

IL -13 120,8 Ñ 148,7 64,33 Ñ 65,07 0,4236 

IL -17 155,1 Ñ 144,0 99,00 Ñ 93,56 0,3500 

IL -9 127,3 Ñ 98,45 102,0 Ñ 99,37 0,5263 

IL -1ɓ 200,7 Ñ 280,3 128,2 Ñ 134,6 0,5481 

TNF-Ŭ 158,3 Ñ 279,3 148,7 Ñ 175,7 0,9468 

IL -22 443,6 Ñ 467,4 443,8 Ñ 489,2 0,9734 

 

ʉʫʤʘʨʥʠ ʧʨʠʢʘʟ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʦʙʦʣʝʣʠʭ ʠ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʉʣʠʮʠ 17. 
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ʉʣʠʢʘ 17. ʇʨʦʩʝʯʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ. 

L- ʦʙʦʣʝʣʠ ʦʜ LSCC,K- ʢʦʥʪʨʦʣʥʠ ʠʩʧʠʪʘʥʠʮʠ, ɸ-ʘʣʢʦʭʦʣʠʯʘʨʠ, NA- ʥʝʘʣʢʦʭʦʣʠʯʘʨʠ 
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͙͊ͪͤͫ͊͟͡ 
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5. ɼʀʉʂʋʉʀɱɸ 

ʄʘʣʠʛʥʝ ʙʦʣʝʩʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʘʥ ʦʜ ʚʦʜʝ˂ʠʭ ʫʟʨʦʢʘ ʦʙʦˀʝʚʘˁʘ ʫ ʫʤʠʨʘˁʘ ʫ 

ʩʘʚʨʝʤʝʥʦʤ ʩʚʝʪʫ. ʋʧʨʢʦʩ ʠʤʫʥʩʢʦʤ ʥʘʜʟʦʨʫ, ʦʯʠʪʦ ʿʝ ʜʘ ʤʘʣʠʛʥʦ ʪʨʘʥʩʬʦʨʤʠʩʘʥʝ ˂ʝʣʠʿʝ 

ʠʤʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʠʟʙʝʛʘʚʘˁʘ ʪʫʤʦʨʩʢʦʛ ʠʤʫʥʠʪʝʪʘ ʜʦʤʘ˂ʠʥʘ. 

ʆʩʠʤ ʧʨʦʥʘʣʘʩʢʘ ʝʬʠʢʘʩʥʠʭ ʪʝʨʘʧʠʿʩʢʠʭ ʤʦʜʘʣʠʪʝʪʘ ʟʘ ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ, ʨʘʥʘ ʜʠʿʘʛʥʦʟʘ ʠ 

ʘʜʝʢʚʘʪʥʦ ʦʜʨʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʤʦʛʣʠ ʙʠ ʙʠʪʠ ʚʝʦʤʘ ʟʥʘʯʘʘʿʥ ʬʘʢʪʦʨ ʫ 

ʧʦʙʦˀʰʘˁʫ ʨʝʟʫʣʪʘʪʘ ʣʝʯʝˁʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʢʘʨʮʠʥʦʤʦʤ ʣʘʨʠʥʢʩʘ. ɼʦ ʩʘʜʘ ʥʠʿʝ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥ ʥʠ ʿʝʜʘʥ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʠʣʠ ʧʨʦʛʥʦʩʪʠʯʢʠ ʙʠʦʤʘʨʢʝʨ ʩʘ ʜʦʙʨʦʤ 

ʩʝʥʟʠʪʠʚʥʦʰ˂ʫ ʠ ʩʧʝʮʠʬʠʯʥʦʰ˂ʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC. ʆʚʦ ʿʝ ʚʝʨʦʚʘʪʥʦ ʧʦʩʣʝʜʠʮʘ 

ʢʦʤʧʣʝʢʩʥʝ ʙʠʦʣʦʛʠʿʝ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʠ ˁʝʛʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʠʤʫʥʩʢʠʤ ʦʜʛʦʚʦʨʦʤ 

ʜʦʤʘ˂ʠʥʘ. ʎʠˀ ʦʚʝ ʩʪʫʜʠʿʝ ʙʠʣʘ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʢʦʿʠ ʙʠ ʙʠʣʠ ʦʜʨʘʟ 

ʩʠʩʪʝʤʩʢʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC, ʘ ʫ ʮʠˀʫ ʨʘʥʠʿʝ ʜʠʿʘʛʥʦʩʪʠʢʝ ʠ 

ʪʘʯʥʠʿʝʛ ʦʜʨʝʹʠʚʘˁʘ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʰʪʦ ʫ ʢʨʘʿˁʝʤ ʠʤʘ ʟʘ ʮʠˀ ʘʜʝʢʚʘʪʥʠʿʝ ʣʝʯʝˁʝ. 

ʂʘʨʮʠʥʦʤ ʣʘʨʠʥʢʩʘ ʧʨʝʜʩʪʘʚˀʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʬʘʪʘʣʥʦ ʦʙʦˀʝˁʝ ʯʠʿʝ ʣʝʯʝˁʝ ʤʦʞʝ ʜʦʚʝʩʪʠ 

ʜʦ ʚʝʣʠʢʠʭ ʧʨʦʤʝʥʘ ʫ ʢʚʘʣʠʪʝʪʫ ʞʠʚʦʪʘ ʤʝˁʘʿʫ˂ʠ ʜʠʩʘˁʝ, ʛʣʘʩ ʠ ʛʫʪʘˁʝ ʢʦʜ ʙʦʣʝʩʥʠʢʘ. 

ʄʦʨʪʘʣʠʪʝʪ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʩʝ, ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ ʣʠʪʝʨʘʪʫʨʝ, ʩʤʘˁʫʿʝ ʫ ɽʚʨʦʧʠ, 

ʰʪʦ ʩʝ ʧʦʚʝʟʫʿʝ ʩʘ ʤʝˁʘˁʝʤ ʥʘʚʠʢʘ ʧʨʝ ʩʚʝʛʘ ʫ ʢʦʨʠʰ˂ʝˁʫ ʜʫʚʘʥʘ, ʘ ʿʝʜʥʠʤ ʜʝʣʦʤ ʠ 

ʘʣʢʦʭʦʣʘ (44). ʆʚʦ ʪʘʢʦʹʝ ʠʩʪʠʯʝ ʟʥʘʯʘʿ ʠ ʫʣʦʛʫ ʜʫʚʘʥʘ ʫ ʥʘʩʪʘʥʢʫ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ. 

ɹʨʦʿʥʠ ʢʣʠʥʠʯʢʠ ʨʘʜʦʚʠ ʫʧʫ˂ʫʿʫ ʥʘ ʪʦ ʜʘ ʧʦʨʝʤʝ˂ʘʿ ʪʫʤʦʨʩʢʦʛ ʠʤʫʥʠʪʝʪʘ ʠʤʘ ʢˀʫʯʥʫ 

ʫʣʦʛʫ ʫ ʥʘʩʪʘʥʢʫ ʠ ʧʨʦʛʨʝʩʠʿʠ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ. ʊʫʤʦʨʩʢʠ ʠʤʫʥʠʪʝʪ ʧʨʝʜʩʪʘʚˀʘ ʟʙʠʨ 

ʩʣʦʞʝʥʠʭ ʠʥʪʝʨʘʢʮʠʿʘ ˂ʝʣʠʿʘ ʫ ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʩʨʝʜʠʥʠ. ɸʥʪʠ-ʪʫʤʦʨʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ 

ʧʦʜʨʘʟʫʤʝʚʘ ʜʝʿʩʪʚʦ ʫʨʦʹʝʥʦʛ (Natural killer-NK ˂ʝʣʠʿʝ, ʤʘʢʨʦʬʘʛʠ) ʠ ʩʪʝʯʝʥʦʛ (ʊ ʠ B 

ʣʠʤʬʦʮʠʪʠ) ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ (16). ʇʦʣʘʨʠʟʘʮʠʿʘ ʮʠʪʦʢʠʥʩʢʦʛ ʧʨʦʬʠʣʘ ʫ ʪʫʤʦʨʩʢʦʿ 

ʤʠʢʨʦʩʨʝʜʠʥʠ ʦʜ ʩʪʨʘʥʝ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʨʘʟʣʠʯʠʪʠʭ ˂ʝʣʠʿʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʦʜʨʝʹʫʿʝ ʘʥʪʠ-

ʪʫʤʦʨʩʢʠ ʠʣʠ ʧʨʦ-ʪʫʤʦʨʩʢʠ ʝʬʝʢʘʪ ʠʤʫʥʩʢʠʭ ʝʬʝʢʪʦʨʥʠʭ ˂ʝʣʠʿʘ (45). ʇʨʠʪʦʤ, ʪʨʝʙʘ 

ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʬʫʥʢʮʠʿʘ ʊ ʣʠʤʬʦʮʠʪʘ ʫ ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʩʨʝʜʠʥʠ ʟʥʘʯʘʿʥʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʠʟʤʝˁʝʥʦʛ ʤʝʪʘʙʦʣʠʟʤʘ ʪʫʤʦʨʘ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʘʥʘʝʨʦʙʥʝ ʫʩʣʦʚʝ ʢʦʿʠ ʚʣʘʜʘʿʫ ʫ 

ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʩʨʝʜʠʥʠ, ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʠ ʝʬʝʢʘʪ ʤʦʛʫ ʠʤʘʪʠ ʩʘʤʠ ʤʝʪʘʙʦʣʠʪʠ 



˳Φ ˿͙͍͙ͦͭͪͦΐΦ ˴ͦͤͼ͔ͤͭͪ͊ͼ͙͔͞ ͼ͙͙ͭͦͤ͊͟ ͯ ͔ͫͪͯͣͯ ͦ͒͟ ͨ͊ͼ͙͔ͤ͊ͭ͊͞ ͫ͊ ͨ͊ͤͦ͡ͼ͔͙ͯ͊ͪͤͣ͡͡ ͊ͪ͟ͼ͙ͤͦͣͦͣ 
͙͊ͪͤͫ͊͟͡ 
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ʘʥʘʝʨʦʙʥʝ ʛʣʠʢʦʣʠʟʝ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʘʥ ʝʣʝʤʝʥʪ ʫ ʧʨʦʛʨʝʩʠʿʠ ʪʫʤʦʨʘ ʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʿ 

ʠʤʫʥʦʩʪʠ (46).  

ɼʦʤʠʥʘʥʪʥʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʤʝʭʘʥʠʟʘʤ in vivo ʿʝ ˂ʝʣʠʿʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. ʋ ʝʬʝʢʪʦʨʥʝ 

˂ʝʣʠʿʝ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʩʧʘʜʘʿʫ ˂ʝʣʠʿʝ ʧʨʠʨʦʜʥʝ ʫʙʠʮʝ (Natural Killer, NK ˂ʝʣʠʿʝ), 

ʮʠʪʦʪʦʢʩʠʯʢʠ ʊ- ʣʠʤʬʦʮʠʪʠ (Cytotoxic T lymphocite, CTL), ʠ ʤʘʢʨʦʬʘʛʠ. ʉʫʙʧʦʧʫʣʘʮʠʿʘ ʊ 

ʣʠʤʬʦʮʠʪʘ ʢʦʿʠ ʝʢʩʧʨʠʤʫʿʫ CD4 ʤʦʣʝʢʫʣ (CD4+) ʥʘʟʠʚʘʿʫ ʩʝ ʧʦʤʘʛʘʯʢʠ T ʣʠʤʬʦʮʠʪʠ 

(engl. helper, Th). ɼʫʛʠ ʥʠʟ ʛʦʜʠʥʘ ʟʥʘ ʩʝ ʟʘ 2 ʩʫʙʧʦʧʫʣʘʮʠʿʝ Th ʣʠʤʬʦʮʠʪʘ- Th1 ʠ Th2. 

ʆʩʠʤ Th1 ʠ Th2 ʩʫʙʧʦʧʫʣʘʮʠʿʝ, ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʦʪʢʨʠʚʝʥʝ ʩʫ ʠ ʜʨʫʛʝ ʚʨʩʪʝ ʊh ˂ʝʣʠʿʘ ʠ 

ˁʠʭʦʚʘ ʫʣʦʛʘ ʫ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʿ ʠʤʫʥʦʩʪʠ. ʉʤʘʪʨʘ ʩʝ ʜʘ ʬʦʣʠʢʫʣʘʨʥʠ ʊh ʣʠʤʬʦʮʠʪʠ ʠʤʘʿʫ 

ʧʨʦʪʝʢʪʠʚʥʫ ʫʣʦʛʫ ʫ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ ʥʘ ʤʘʣʠʛʥʝ ʪʫʤʦʨʝ, ʜʦʢ ʨʝʛʫʣʘʪʦʨʥʠ (Treg) Th 

ʣʠʤʬʦʮʠʪʠ ʠʤʘʿʫ ʧʨʦ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ (47,48). ʊh17 ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʩʪʫ ʊh ʣʠʤʬʦʮʠʪʘ 

ʢʦʿʠ ʩʫ ʦʪʢʨʠʚʝʥʠ ʫ ʥʦʚʠʿʝ ʚʨʝʤʝ, ʘ ʧʨʦʜʫʢʫʿʫ IL-17 ʠ IL-22 (49).  

ʅʘʩʪʘʥʘʢ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʧʨʠʤʘʨʥʦ ʜʦʚʦʜʠ ʜʦ ʦʜʛʦʚʦʨʘ ʫʨʦʹʝʥʦʛ ʠʤʫʥʠʪʝʪʘ (NK ˂ʝʣʠʿʝ, 

ʤʘʢʨʦʬʘʛʠ ʠ ʜʨʫʛʝ) (50). ʅʦʚʠʿʠ ʨʘʜʦʚʠ ʧʦʪʚʨʹʫʿʫ ʜʘ ʿʝ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ 

ʩʫʧʨʠʤʠʨʘʥʘ ʬʫʥʢʮʠʿʘ NK ʠ ʜʝʥʜʨʠʪʠʯʥʠʭ ˂ʝʣʠʿʘ (51). ʎʠʪʦʪʦʢʩʠʯʢʠ ʊ ʣʠʤʬʦʮʠʪʠ ʠ 

CD4+ ʊ ʣʠʤʬʦʮʠʪʠ, ʢʦʠʿ ʧʨʦʜʫʢʫʿʫ IFN-ɔ, ʫʥʫʪʘʨ ʩʘʤʦʛ ʪʫʤʦʨʘ ʜʘˀʝ ʜʦʚʦʜʝ ʜʦ ˂ʝʣʠʿʩʢʝ 

ʩʤʨʪʠ, ʜʦʜʘʪʥʝ ʘʢʪʠʚʘʮʠʿʝ NK ˂ʝʣʠʿʘ ʠ ʤʘʢʨʦʬʘʛʘ ʠ ʠʥʬʣʘʤʘʮʠʿʝ. Th1 ʠ Th17 ʤʦʛʫ ʠʤʘʪʠ 

ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʤ ʦʜʛʦʚʦʨʫ ʧʦʩʨʝʜʫʿʫ˂ʠ ʫ ˂ʝʣʠʿʩʢʠ ʧʦʩʨʝʜʦʚʘʥʦʤ ʫʙʠʿʘˁʫ 

ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ (52). ʆʚʘʿ ʦʜʛʦʚʦʨ ʤʦʞʝ ʙʠʪʠ ʩʫʧʨʠʤʠʨʘʥ ʊreg ˂ʝʣʠʿʘʤʘ ʢʦʿʝ ʩʝ ʪʘʢʦʹʝ 

ʥʘʣʘʟʝ ʫ ʨʘʩʪʫ˂ʝʤ ʪʫʤʦʨʫ (53). ʊregs ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʥʘʞʘʥ ʠʥʭʠʙʠʪʦʨ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʛ 

ʦʜʛʦʚʦʨʘ ʠ ʚʝʣʠʢʫ ʧʨʝʧʨʝʢʫ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʿ ʠʤʫʥʩʢʦʿ ʪʝʨʘʧʠʿʠ (54). ʀ ʨʝʟʫʣʪʘʪʠ ʜʨʫʛʠʭ 

ʩʪʫʜʠʿʘ ʩʫʛʝʨʠʰʫ ʜʘ ʩʫ ʨʝʛʫʣʘʪʦʨʥʠ ʊh ʣʠʤʬʦʮʠʪʠ ʤʦʛʫ˂ʠ ʨʘʟʣʦʛ ʟʘ ʥʝʘʜʝʢʚʘʪʘʥ ʊ 

˂ʝʣʠʿʩʢʠ ʦʜʛʦʚʦʨ, ʩ ʦʙʟʠʨʦʤ ʥʘ ʩʚʦʿʫ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʫ ʘʢʪʠʚʥʦʩʪ ʧʨʦʪʠʚ ʪʫʤʦʨ-

ʩʧʝʮʠʬʠʯʥʠʭ ʊ ʣʠʤʬʦʮʠʪʘ (55,56). 

ʅʘ ʠʟʨʘʟʠʪʦ ʩʣʦʞʝʥ ʦʜʥʦʩ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ, ʥʘʩʪʘʥʘʢ ʠ ʧʨʦʛʨʝʩʠʿʫ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ 

ʫʢʘʟʫʿʫ ʠ ʩʪʫʜʠʿʝ ʢʦʿʝ ʧʦʢʘʟʫʿʫ ʜʘ ʦʩʦʙʝ ʢʦʿʝ ʩʫ ʘʣʝʨʛʠʯʥʝ ʠʤʘʿʫ ʤʘˁʠ ʨʠʟʠʢ ʜʘ ʦʙʦʣʝ ʦʜ 

ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ. ʉʪʫʜʠʿʝ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʤʦʟʛʘ, ʧʘʥʢʨʝʘʩʘ ʠ ʣʝʫʢʝʤʠʿʘ 

ʫ ʜʝʯʠʿʝʤ ʜʦʙʫ ʧʦʢʘʟʘʣʝ ʩʫ ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʠ ʦʜʥʦʩ ʫʯʝʩʪʘʣʦʩʪʠ ʘʣʝʨʛʠʿʝ ʠ ʦʚʠʭ 

ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ (57-59). ʐʪʦ ʩʝ ʪʠʯʝ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ, ʝʧʠʜʠʦʤʠʦʣʦʰʢʘ ʩʪʫʜʠʿʘ 
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ɺʝʩʪʝʨʠʥʝʥʘ (Vesterinen) ʠ ʢʦʘʫʪʦʨʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʘʩʪʤʘʪʠʯʘʨʠ ʠʤʘʿʫ ʥʠʞʫ ʠʥʮʠʜʝʥʮʫ 

ʦʙʦˀʝʚʘˁʘ ʦʜ ʦʚʦʛ ʤʘʣʠʛʥʠʪʝʪʘ (60). ʆʩʥʦʚʥʠ ʥʝʜʦʩʪʘʪʘʢ ʦʚʠʭ ʩʪʫʜʠʿʘ ʿʝ ʰʪʦ ʩʫ ʦʥʝ 

ʫʛʣʘʚʥʦʤ ʙʘʟʠʨʘʥʝ ʥʘ ʘʥʘʤʥʝʩʪʠʯʢʠʤ ʧʦʜʘʮʠʤʘ ʦ ʧʦʩʪʦʿʘˁʫ ʘʣʝʨʛʠʿʝ ʠ ʘʩʪʤʝ ʢʦʜ 

ʠʩʧʠʪʘʥʠʢʘ. ʊʘʢʦʹʝ, ʩʪʫʜʠʿʘ ʢʦʿʘ ʿʝ ʦʙʿʘʚˀʝʥʘ 2012. ʛʦʜʠʥʝ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʦʙʨʥʫʪʠ 

ʦʜʥʦʩ ʫʯʝʩʪʘʣʦʩʪʠ ʘʣʝʨʛʠʿʝ ʠ ʘʩʪʤʝ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ ʠ ʧʦʿʘʚʝ ʦʨʦʬʘʨʠʥʛʝʘʣʥʦʛ ʠ 

ʣʘʨʠʥʛʝʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ ʩʘ ʜʨʫʛʝ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʫʰʘʯʢʠ ʩʪʘʪʫʩ, ʧʦʣ ʠ HPV ʠʥʬʝʢʮʠʿʫ 

(61). ʀʘʢʦ ʪʘʯʘʥ ʨʘʟʣʦʛ ʦʚʝ ʧʦʿʘʚʝ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʿʘʩʘʥ ʩʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʧʦʿʘʯʘʥ ʠʤʫʥʩʢʠ 

ʥʘʜʟʦʨ ʧʫʪʝʤ Th2 ʦʜʛʦʚʦʨʘ, ʢʦʿʠ ʿʝ ʜʦʤʠʥʘʥʪʥʠ ʤʝʭʘʥʠʟʘʤ ʘʣʝʨʛʠʿʩʢʝ ʠʥʬʣʘʤʘʮʠʿʝ, ʠ 

ʧʦʚʝ˂ʘʥʘ ʧʨʦʜʫʢʮʠʿʘ IgE ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʦʛʫ˂ʝ ʤʝʭʘʥʠʟʤʝ. In vitro ʠʩʪʨʘʞʠʚʘˁʝ ʰʚʝʜʩʢʠʭ 

ʘʫʪʦʨʘ ʧʦʢʘʟʘʣʦ ʿʝ ʜʘ ʘʣʝʨʛʠʿʝ ʠ ʤʘʣʠʛʥʠ ʪʫʤʦʨʠ ʠʟʘʟʠʚʘʿʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʩʫʧʨʦʪʘʥ ʠʤʫʥʩʢʠ 

ʦʜʛʦʚʦʨ (62). ʇʨʝʤʘ ʦʚʦʿ ʩʪʫʜʠʿʠ, ʜʦʤʠʥʘʥʪʘʥ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʿʝ ʫʨʦʹʝʥʦʛ 

ʪʠʧʘ, ʜʦʢ ʿʝ ʫ ʥʘʩʪʘʥʢʫ ʘʣʝʨʛʠʿʘ ʜʦʤʠʥʘʥʪʘʥ ʩʪʝʯʝʥʠ ʠʤʫʥʠʪʝʪ ʩʘ ʧʦʿʘʯʘʥʠʤ ʊ ˂ʝʣʠʿʩʢʠʤ 

ʦʜʛʦʚʦʨʦʤ. ɿʘʢˀʫʯʘʢ ʦʚʝ ʩʪʫʜʠʿʝ ʙʠʦ ʿʝ ʜʘ ʧʦʿʘʯʘʥ ʩʪʝʯʝʥʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʢʦʜ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʦʤ ʧʦʚʝ˂ʘʚʘ ʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʦʜʛʦʚʦʨ. ʄʝʹʫʪʠʤ, ʩʢʦʨʘʰˁʘ ʩʪʫʜʠʿʘ 

ʥʝʤʘʯʢʠʭ ʘʫʪʦʨʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʚʝʟʫ ʠʟʤʝʹʫ ʧʦʩʪʦʿʘˁʘ ʘʣʝʨʛʠʿʝ ʠ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ (63).  

ɱʝʜʘʥ ʦʜ ʧʨʝʪʧʦʩʪʘʚˀʝʥʠʭ ʤʝʭʘʥʠʟʘʤʘ ʫ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʿʝ ʧʦʨʝʤʝ˂ʘʿ ʫ ʦʜʥʦʩʫ 

Th1 ʠ Th2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ. ʍʠʧʦʪʝʟʘ ʧʨʝʪʭʦʜʥʠʭ ʩʪʫʜʠʿʘ ʙʠʣʘ ʿʝ ʜʘ ʧʦʚʝ˂ʘʥʠ Th2, ʘ 

ʩʤʘˁʝʥʠ Th1 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʚʦʜʠ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ (29,64). ʇʨʝʤʘ ɼʝ ʂʦʩʪʠ 

(DeCosta) ʧʨʝʤʘʣʠʛʥʝ ʣʝʟʠʿʝ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʜʦʚʦʜʝ ʜʦ ʩʥʘʞʥʦʛ Th1 ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ (65). Meʹʫʪʠʤ, ʥʘʩʪʘʥʘʢ ʤʘʣʠʛʥʝ ʣʝʟʠʿʝ ʫ ʨʝʛʠʿʠ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʧʨʘ˂ʝʥ ʿʝ 

ʩʠʩʪʝʤʩʢʦʤ ʠʤʫʥʩʢʦʤ ʩʫʧʨʝʩʠʿʦʤ ʢʦʿʘ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʧʦʚʝ˂ʘʥʠʤ ʙʨʦʿʝʤ ʨʝʛʫʣʘʪʦʨʥʠʭ ʊh 

ʣʠʤʬʦʮʠʪʘ ʠ CD34+ ʧʨʦʛʝʥʠʪʦʨʩʢʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʜʦʚʦʜʝ ʜʦ ʩʫʧʨʝʩʠʿʝ ʘʢʪʠʚʥʦʩʪʠ CD8+ ʠ 

CD4+ Th ˂ʝʣʠʿʘ. ʉʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʛʣʘʚʥʠʭ ʤʝʭʘʥʠʟʘʤʘ ʢʦʿʠʤ  ˂ʝʣʠʿʝ ʢʘʨʮʠʥʦʤʘ 

ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʤʝˁʘʿʫ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʜʦʤʘ˂ʠʥʘ ʧʨʦʤʝʥʘ ʮʠʪʦʢʠʥʩʢʦʛ ʧʨʦʬʠʣʘ ʫʥʫʪʘʨ 

ʩʘʤʦʛ ʪʫʤʦʨʘ. ʉʝʢʨʝʪʫʿʫ˂ʠ ʮʠʪʦʢʠʥʝ ʢʘʦ ʰʪʦ ʩʫ IL-6 ʠ IL-10 ˂ʝʣʠʿʝ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ 

ʚʨʘʪʘ ʜʦʚʦʜʝ ʜʦ ʧʦʿʘʯʘʥʦʛ Th2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʰʪʦ ʠʤʘ ʟʘ ʧʦʩʣʝʜʠʮʫ ʩʤʘˁʝˁʝ ʘʥʪʠ-

ʪʫʤʦʨʩʢʦʛ ʦʜʛʦʚʦʨʘ (66). ʉʪʫʜʠʿʘ ʉʫʥʘ (Sun) ʠ ʩʘʨʘʜʥʠʢʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʿʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ 

ʩʘ ʧʣʘʥʦʮʝʣʫʣʘʨʥʠʤ ʢʘʨʮʠʥʦʤʦʤ ʣʘʨʠʥʢʩʘ ʧʦʚʝ˂ʘʥʘ ʘʢʪʠʚʥʦʩʪ ʨʝʛʫʣʘʪʦʨʥʠʭ ʊh 

ʣʠʤʬʦʮʠʪʘ, ʘ ʩʤʘˁʝʥ Th1 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ (67). ʂʠʥʝʩʢʠ ʘʫʪʦʨʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ Th1 

ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʜʦʤʠʥʘʥʘʪʘʥ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʠ ʪʦ ʧʨʝ ʩʚʝʛʘ ʫ ʨʘʥʠʤ 
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ʩʪʘʜʠʿʫʤʠʤʘ ʙʦʣʝʩʪʠ ʰʪʦ ʛʦʚʦʨʠ ʦ ˁʝʛʦʚʦʿ ʧʨʦʪʝʢʪʠʚʥʦʿ ʫʣʦʟʠ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ 

(68). ʇʦʪʝʥʮʠʿʘʣʥʘ ʠʤʫʥʩʢʘ ʪʝʨʘʧʠʿʘ ʜʦʚʝʣʘ ʙʠ ʜʦ ʩʪʚʘʨʘˁʘ ʝʬʝʢʪʠʚʥʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ 

ʥʘ ʪʫʤʦʨʝ ʪʘʢʦ ʰʪʦ ʙʠ ʦʧʪʠʤʠʟʦʚʘʣʘ Th1 ʦʜʛʦʚʦʨ ʠ ʧʨʝʚʘʟʠʰʣʘ ʠʤʫʥʩʢʫ ʪʦʣʝʨʘʥʮʠʿʫ 

ʪʫʤʦʨʘ.  

ʂʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʨʘʟʣʠʯʠʪʠʤ ʩʫʙʧʦʧʫʣʘʮʠʿʘʤʘ ʊ ʣʠʤʬʦʮʠʪʘ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʠ ʢʣʠʥʠʯʢʝ 

ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʝ ʩʫ ʜʘ ʊ ʣʠʤʬʦʮʠʪʝ ʢʘʨʘʢʪʝʨʠʰʝ ʦʜʨʝʹʝʥʘ ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʬʣʝʢʩʠʙʠʣʥʦʩʪ, 

ʦʜʥʦʩʥʦ ˁʠʭʦʚ ʬʫʥʢʮʠʦʥʘʣʥʠ ʬʝʥʦʪʠʧ, ʪʘʢʦ ʜʘ ʩʝ ʝʢʩʧʨʝʩʠʿʘ ʨʝʮʝʧʪʦʨʘ ʠ ʧʨʦʜʫʢʮʠʿʘ 

ʮʠʪʦʢʠʥʘ ʤʝˁʘʿʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʤʠʢʨʦʩʨʝʜʠʥʝ ʫ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʝ. ʆʚʘʿ ʬʝʥʦʤʝʥ ʚʝʦʤʘ ʿʝ 

ʟʥʘʯʘʿʘʥ ʫ ʥʘʩʪʘʥʢʫ ʠ ʨʘʟʚʦʿʫ ʦʜʨʝʹʝʥʠʭ ʧʘʪʦʣʦʰʢʠʭ ʩʪʘˁʘ ʢʘʦ ʰʪʦ ʩʫ ʘʫʪʦʠʤʫʥʝ ʠ 

ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ. ʇʣʘʩʪʠʯʥʦʩʪ ʊ ʣʠʤʬʦʮʠʪʘ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʘʥ ʤʝʭʘʥʠʟʘʤ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ 

ʠʤʫʥʩʢʦʤ ʩʠʩʪʝʤʫ ʜʘ ʨʝʘʛʫʿʝ ʥʘ ʨʘʟʣʠʯʠʪʝ ʧʘʪʦʛʝʥʝ. ʈʘʟʣʠʯʠʪʝ ʩʫʙʧʦʧʫʣʘʮʠʿʝ ʊ 

ʣʠʤʬʦʮʠʪʘ ʨʝʛʫʣʠʰʝ ʢʦʤʧʣʠʢʦʚʘʥʘ ʩʠʛʥʘʣʥʘ ʤʨʝʞʘ ʮʠʪʦʢʠʥʘ ʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠʭ 

ʬʘʢʪʦʨʘ, ʘ ʧʦʨʝʤʝ˂ʘʿ ʦʚʝ ʤʨʝʞʝ ʜʦʚʦʜʠ ʜʦ ʧʘʪʦʣʦʰʢʠʭ ʩʪʘˁʘ ʢʘʦ ʰʪʦ ʿʝ ʧʨʝʥʘʛʣʘʰʝʥ 

ʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʢʦʜ ʘʫʪʦʠʤʫʥʠʭ ʙʦʣʝʩʪʠ ʠʣʠ ʠʤʫʥʩʢʘ ʪʦʣʝʨʘʥʮʠʿʘ ʢʦʜ ʤʘʣʠʛʥʠʭ 

ʪʫʤʦʨʘ (69). ɿʘʭʚʘˀʫʿʫ˂ʠ ʦʩʦʙʠʥʠ ʜʘ ʫʯʝʩʪʚʫʿʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʠʤʫʥʩʢʠʤ ʦʜʛʦʚʦʨʠʤʘ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʬʣʝʢʩʠʙʠʣʥʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʫ ʨʘʟʣʠʯʠʪʝ ʝʬʝʢʪʦʨʥʝ ˂ʝʣʠʿʝ, ʫʢˀʫʯʫʿʫ˂ʠ 

ʬʦʣʠʢʫʣʘʨʥʝ ʊh ʣʠʤʬʦʮʠʪʝ ʠ CD4+ ʮʠʪʦʪʦʢʩʠʯʢʝ ʊ ʣʠʤʬʦʮʠʪʝ, ʨʘʟʫʤʝʚʘˁʝ ʠ ʧʨʦʤʝʥʘ 

ʬʫʥʢʮʠʿʝ CD4+ ʊ ʣʠʤʬʦʮʠʪʘ ʤʦʛʣʠ ʙʠ ʠʤʘʪʠ ʚʝʣʠʢʠ ʟʥʘʯʘʿ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʫʤʫʥʩʢʫ 

ʪʝʨʘʧʠʿʫ (47).  

ʈʘʥʠʿʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ ʜʘ Th1 ʦʜʛʦʚʦʨ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʘʥ ʬʘʢʪʦʨ ʫ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ ʥʘ 

ʪʫʤʦʨʝ ʩʚʦʿʦʤ ʫʣʦʛʦʤ ʫ ˂ʝʣʠʿʩʢʦʤ ʠʤʫʥʠʪʝʪʫ, ʜʦʢ Th2 ʦʜʛʦʚʦʨ ʧʦʩʨʝʜʫʿʝ ʫ ʤʝʭʘʥʠʟʤʠʤʘ 

ʠʤʫʥʩʢʝ ʪʦʣʝʨʘʥʮʠʿʝ ʥʘ ʪʫʤʦʨʝ, ʤʘʜʘ ʿʝ ʠ ʜʘˀʝ ʫʣʦʛʘ Th2 ʣʠʤʬʦʮʠʪʘ ʫ ʪʫʤʦʨʩʢʦʤ 

ʠʤʫʥʠʪʝʪʫ ʢʦʥʪʨʘʜʠʢʪʦʨʥʘ (47,52) 

ʊh0  ˂ʝʣʠʿʝ ʩʝ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʊh1 ˂ʝʣʠʿʝ ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʊh1 ʧʦʣʘʨʠʟʦʚʘʥʠʤ ʜʝʥʪʨʠʪʩʢʠʤ 

˂ʝʣʠʿʘʤʘ. ʋ in vitro ʤʦʜʝʣʠʤʘ ʧʦʢʘʟʘʥʦ ʿʝ ʜʘ ʠʥʪʨʘʪʫʤʦʨʩʢʝ ʘʥʪʠʛʝʥ ʧʨʝʟʝʥʪʫʿʫ˂ʝ ˂ʝʣʠʿʝ 

(APCs, Antigen Presenting Cells), ʢʘʦ ʰʪʦ ʩʫ ʤʘʢʨʦʬʘʛʠ ʠ ʜʝʥʪʨʠʪʩʢʝ ˂ʝʣʠʿʝ, ʧʦʢʘʟʫʿʫ ʊh1 

ʧʦʣʘʨʠʟʘʮʠʿʫ (70). ʊh1 ˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ ʊh1 ʮʠʪʦʢʠʥʩʢʠ ʧʨʦʬʠʣ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ ʠ IL-2 ʠ 

IFN-ɔ, ʪʠʤʝ ʧʦʜʩʪʠʯʫ˂ʠ ʜʘˀʫ ʊh1 ʧʦʣʘʨʠʟʘʮʠʿʫ ʘʥʪʠʛʝʥ ʧʨʝʟʝʥʪʫʿʫ˂ʠʭ ˂ʝʣʠʿʘ ʠ ʪʘʢʦ 

ʧʦʿʘʯʘʚʘʿʫ ʩʪʚʘʨʘˁʝ ʝʬʠʢʘʩʥʦʛ ʘʥʪʠʛʝʥ ʩʧʝʮʠʬʠʯʥʦʛ ʮʠʪʦʪʦʢʩʠʯʢʦʛ ʠʤʫʥʠʪʝʪʘ (71). 



˳Φ ˿͙͍͙ͦͭͪͦΐΦ ˴ͦͤͼ͔ͤͭͪ͊ͼ͙͔͞ ͼ͙͙ͭͦͤ͊͟ ͯ ͔ͫͪͯͣͯ ͦ͒͟ ͨ͊ͼ͙͔ͤ͊ͭ͊͞ ͫ͊ ͨ͊ͤͦ͡ͼ͔͙ͯ͊ͪͤͣ͡͡ ͊ͪ͟ͼ͙ͤͦͣͦͣ 
͙͊ͪͤͫ͊͟͡ 

 
 

93 
 

ʊʘʢʦʹʝ, IFN-ɔ ʦʛʨʘʥʠʯʘʚʘ ʜʠʬʝʨʝʥʮʠʿ ʘʮʠʿʫ ʊh0 ʫ ʊh2 ˂ʝʣʠʿʝ ʠ ʪʘʢʦ ʩʧʨʝʯʘʚʘ ʥʘʩʪʘʥʘʢ 

ʠʤʫʥʩʢʝ ʪʦʣʝʨʘʥʮʠʿʝ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʮʠʪʦʢʠʥʠ ʥʘʩʪʘʣʠ ʊh2 ʦʜʛʦʚʦʨʦʤ ʦʛʨʘʥʠʯʘʚʘʿʫ ʊh1 

ʦʜʛʦʚʦʨ (70). ʊh2 ʦʜʛʦʚʦʨ ʧʦʜʩʪʠʯʝ ʤʝʭʘʥʠʟʤʝ ʠʤʫʥʩʢʝ ʪʦʣʝʨʘʥʮʠʿʝ ʥʘ ʪʫʤʦʨʩʢʝ ʘʥʪʠʛʝʥʝ, 

ʠ ʪʘʢʦ ʠʥʭʠʙʠʨʘ ʩʪʚʘʨʘˁʝ ʩʪʝʯʝʥʝ ʘʥʪʠ-ʪʫʤʦʨʩʢʝ ʠʤʫʥʦʩʪʠ.  

Th1 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʢʘʨʘʢʪʝʨʠʰʝ ʩʝʢʨʝʮʠʿʘ IFN-ɔ, IL-2 ʠ TNF-ɓ, ʜʦʢ Th2 ˂ʝʣʠʿʝ ʩʪʚʘʨʘʿʫ 

IL-4, IL-5, IL-6, IL-9, IL-10 ʠ IL-13 (72). ʊh1ʦʜʛʦʚʦʨ ʟʘʜʫʞʝʥ ʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʟʘ ʙʦʨʙʫ ʧʨʦʪʠʚ 

ʠʥʪʨʘʮʝʣʫʣʘʨʥʠʭ ʧʘʪʦʛʝʥʘ ʧʦʚʝ˂ʘˁʝʤ CD8+ ʊ ˂ʝʣʠʿʩʢʦʛ ʦʜʛʦʚʦʨʘ ʠʣʠ ʜʠʨʝʢʪʥʦʤ 

ʘʢʪʠʚʘʮʠʿʦʤ ʤʘʢʨʦʬʘʛʘ ʫ ʮʠˀʫ ʬʘʛʦʮʠʪʦʟʝ ʠʥʪʨʘʮʝʣʫʣʘʨʥʠʭ ʧʘʪʦʛʝʥʘ. ʊʘʢʦʹʝ, ʊh1 

ʦʜʛʦʚʦʨ ʫʯʝʩʪʚʫʿʝ ʫ ʥʠʟʫ ʘʫʪʦʠʤʫʥʠʭ ʧʨʦʮʝʩʘ (47). ʊh2 ʦʜʛʦʚʦʨ ʫʯʝʩʪʚʫʿʝ ʫ ʭʫʤʦʨʘʣʥʦʤ 

ʠʤʫʥʠʪʝʪʫ ʠ ʦʜʛʦʚʦʨʘʥ ʿʝ ʟʘ ʘʣʝʨʛʠʿʩʢʝ ʨʝʘʢʮʠʿʝ (47).  

ʇʨʝʪʭʦʜʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ ʜʘ ʠ ʊh1 ʠ ʊh2 ʦʜʛʦʚʦʨ ʫʯʝʩʪʚʫʿʫ ʫ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʤ ʦʜʛʦʚʦʨʫ, 

ʘʣʠ ʿʝ ʫʯʠʥʘʢ ʊh1 ʦʜʛʦʚʦʨʘ ʚʝ˂ʠ. ʆʚʦ ʿʝ ʚʝʨʦʚʘʪʥʦ ʧʦʩʣʝʜʠʮʘ ʧʨʦʜʫʢʮʠʿʝ IFN-ɔ ʠ ʜʨʫʛʠʭ 

ʮʠʪʦʢʠʥʘ ʦʜ ʩʪʨʘʥʝ ʊh1 ˂ʝʣʠʿʘ ʢʦʿʠ ʧʦʿʘʯʘʚʘʿʫ ʜʝʿʩʪʚʦ CD8+ ˂ʝʣʠʿʘ. ʊh1 ˂ ʝʣʠʿʝ ʧʦʪʧʦʤʘʞʫ 

ʤʠʛʨʘʮʠʿʫ NK ˂ʝʣʠʿʘ ʠ ʪʠʧʘ 1 ʤʘʢʨʦʬʘʛʘ ʥʘ ʤʝʩʪʦ ʪʫʤʦʨʘ ʪʠʤʝ ʜʦʧʨʠʥʦʩʝ˂ʠ ʙʦʨʙʠ ʧʨʦʪʠʚ 

ʪʫʤʦʨʘ. ɻʘʣʦʥ (Galon) ʿʝ ʩʘ ʩʚʦʿʠʤ ʩʘʨʘʜʥʠʮʠʤʘ ʧʦʢʘʟʘʦ ʜʘ ʿʝ ʢʦʜ ʢʦʣʦʨʝʢʪʘʣʥʦʛ 

ʢʘʨʮʠʥʦʤʘ ʧʨʠʩʫʩʪʚʦ ʠʥʪʨʘʪʫʤʦʨʩʢʠʭ ʤʘʨʢʝʨʘ Th1 ʧʦʣʘʨʠʟʘʮʠʿʝ ʧʦʚʝʟʘʥʦ ʩʘ ʤʘˁʦʤ 

ʠʥʮʠʜʝʥʮʦʤ ʨʝʮʠʜʠʚʘ ʦʚʦʛ ʪʫʤʦʨʘ (73). ʋʣʦʛʘ ʊh2 ʿ ʝ ʢʦʤʧʣʝʢʩʥʠʿʘ ʠ ʚʝʨʦʚʘʥʪʥʦ ʟʘʚʠʩʠ ʦʜ 

ʤʝʹʫʩʦʙʥʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ˂ʝʣʠʿʘʤʘ ʪʫʤʦʨʩʢʝ ʤʠʢʨʦʩʨʝʜʠʥʝ. ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ 

ʊh2 ʦʜʛʦʚʦʨ ʫʯʝʩʪʚʫʿʝ ʫ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʤ ʠʤʫʥʠʪʝʪʫ ʧʫʪʝʤ  ʤʦʙʠʣʠʩʘˁʘ ˂ʝʣʠʿʘ ʫʨʦʹʝʥʦʛ 

ʠʤʫʥʠʪʝʪʘ (47). ʄʝʹʫʪʠʤ, ʨʝʟʫʣʪʘʪʠ ʢʣʠʥʠʯʢʠʭ ʩʪʫʜʠʿʘ ʛʦʚʦʨʝ ʫ ʧʨʠʣʦʛ ʯʠˁʝʥʠʮʠ ʜʘ ʊh2 

ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʤʦʞʝ ʠʤʘʪʠ ʠ ʧʨʦ-ʪʫʤʦʨʩʢʠ ʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʝʬʝʢʘʪ. ɸʢʪʠʚʘʮʠʿʘ ʊh2 

ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʜʦʚʦʜʠ ʜʦ ʧʦʚʦˀʥʦʛ ʪʝʨʘʧʠʿʩʢʦʛ ʝʬʝʢʪʘ ʥʘ ʧʣʫ˂ʥʝ ʤʝʪʘʩʪʘʟʝ ʢʦʜ 

ʤʝʣʘʥʦʤʘ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʘʣʠ ʠ ʜʦ ʧʨʦʛʨʝʩʠʿʝ ʢʘʨʮʠʥʦʤʘ ʧʘʥʢʨʝʘʩʘ, ʙʫʙʨʝʛʘ RCC (Renal 

Cell Carcinoma) ʠ ʤʝʣʘʥʦʤʘ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ (74-76).  

ʊh17 ʧʦʣʘʨʠʟʘʮʠʿʘ ʜʝʰʘʚʘ ʩʝ ʫ ʧʨʠʩʫʩʪʚʫ IL-6, IL-21 ʠ ʊGF-ɓ (69). ʊh17 ˂ ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ 

IL-17ɸ, IL-17F, IL-21, IL-22 (69). ʋ ʜʦʩʪʫʧʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʧʦʩʪʦʿʝ ʦʧʨʝʯʥʠ ʧʦʜʘʮʠ ʦ ʫʣʦʟʠ 

IL-17 ʫ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ. ɼʦʢ ʿʝʜʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ ˁʝʛʦʚʦ ʧʨʦ-ʪʫʤʦʨʩʢʦ, ʜʨʫʛʝ 

ʩʫʛʝʨʠʰʫ ˁʝʛʦʚʦ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ (47).  
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IL-22 ʧʨʦʜʫʢʫʿʫ ʦʩʠʤ ʊh17 ʠ CD8+ ˂ʝʣʠʿʝ ʠ ˂ʝʣʠʿʝ ʫʨʦʹʝʥʦʛ ʠʤʫʥʠʪʝʪʘ (69). ʈʝʟʫʣʪʘʪʠ 

ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʩʪʫʜʠʿʘ ʧʦʢʘʟʫʿʫ ˁʝʛʦʚʦ ʧʨʦ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ, ʘʣʠ ʧʦʩʪʦʿʝ ʠ ʩʘʩʚʠʤ ʦʧʨʝʯʥʠ 

ʧʦʜʘʮʠ ʦ ʫʣʦʟʠ IL-22 ʫ ʥʘʩʪʘʥʢʫ ʠ ʧʨʦʛʨʝʩʠʿʠ ʪʫʤʦʨʘ (27).  

ʆʪʢʨʠ˂ʝ ʜʘ ʮʠʪʦʢʠʥʝ, ʦʩʠʤ ʊ ʣʠʤʬʦʮʠʪʘ, ˂ʝʣʠʿʘ ʘʜʘʧʪʠʚʥʦʛ ʠʤʫʥʠʪʝʪʘ, ʩʪʚʘʨʘʿʫ ʠ ˂ʝʣʠʿʝ 

ʫʨʦʹʝʥʦʛ ʠʤʫʥʠʪʝʪʘ (ʫʨʦʹʝʥʝ ʣʠʤʬʦʠʜʥʝ ˂ʝʣʠʿʝ, ILC) ʜʦʚʝʣʦ ʿʝ ʜʦ ʥʦʚʝ ʢʣʘʩʠʬʠʢʘʮʠʿʝ 

ʪʠʧʦʚʘ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʫ ʥʦʚʠʿʦʿ ʣʠʪʝʨʘʪʫʨʠ. ʅʘʠʤʝ, ILC ʩʝ ʜʝʣʝ ʫ ʪʠ ʛʣʘʚʥʝ ʛʨʫʧʝ 

(ILC1,  ILC2, ILC3) ʥʘ ʦʩʥʦʚʫ ʮʠʪʦʢʠʥʘ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ, ʘ ʢʦʿʝ ʫ ʦʩʥʦʚʠ ʦʜʛʦʚʘʨʘʿʫ Th1, Th2 

ʠ Th17 ʮʠʪʦʢʠʥʩʢʦʤ ʧʨʦʬʠʣʫ. ʊʘʢʦ NK ˂ʝʣʠʿʝ, ʧʨʝʤʘ ʮʠʪʦʢʠʥʠʤʘ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ, 

ʦʜʛʦʚʘʨʘʿʫ ʧʨʚʦʿ ʛʨʫʧʠ  ILC (18). ʊʘʢʦʹʝ, CD8+ T ʣʠʤʬʦʮʠʪʠ (CTL) ʩʝ ʧʨʝʤʘ ʚʨʩʪʠ 

ʮʠʪʦʢʠʥʘ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ ʜʝʣʝ ʥʘ ʜʚʝ ʛʨʫʧʝ-  CTL1 ʠ CTL2.  

ʅʦʚʘ ʧʦʜʝʣʘ, ʫʤʝʩʪʦ ʢʣʘʩʠʯʥʝ ʧʦʜʝʣʝ ʥʘ Th1, Th2 ʠ Th17 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ, ʧʦʜʨʘʟʫʤʝʚʘ 

ʪʨʠ ʦʩʥʦʚʥʘ ʪʠʧʘ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ (ʪʠʧ 1, ʪʠʧ 2 ʠ ʪʠʧ 3), ʘ ʧʨʝʤʘ ʮʠʪʦʢʠʥʩʢʦʤ ʧʨʦʬʠʣʫ 

ʢʦʿʠ ʠʭ ʢʘʨʘʢʪʝʨʠʰʝ. ʆʥʠ ʩʝ ʤʝʹʫʩʦʙʥʦ ʨʘʟʣʠʢʫʿʫ ʧʨʝʤʘ ʝʬʝʢʪʦʨʥʠʤ ʬʫʥʢʮʠʿʘʤʘ ʠ 

ʧʘʪʦʬʠʟʠʦʣʦʰʢʠʤ ʝʬʝʢʪʠʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ˂ʝʣʠʿʝ ʠ ʫʨʦʹʝʥʦʛ ʠ ʘʜʘʧʪʠʚʥʦʛ ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ (77).  

ʊʠʧ 1 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʫʢˀʫʯʫʿʝ Th1 ʣʠʤʬʦʮʠʪʝ, ʫʨʦʹʝʥʝ ʣʠʤʬʦʠʜʥʝ ˂ʝʣʠʿʝ ʧʨʚʦʛ ʪʠʧʘ 

(ILC1), ʮʠʪʦʪʦʢʩʠʯʥʝ ʊ ʣʠʤʬʦʮʠʪʝ (CTL1) ʠ NK ˂ʝʣʠʿʝ. ɿʘʿʝʜʥʠʯʢʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʠʭ 

˂ʝʣʠʿʘ ʿʝ ʧʨʦʜʫʢʮʠʿʘ IFN-ɔ, ʘ ʦʩʥʦʚʥʘ ʙʠʦʣʦʰʢʘ ʬʫʥʢʮʠʿʘ ʿʝ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʧʨʦʪʠʚ 

ʠʥʪʨʘʮʝʣʫʣʘʨʥʠʭ ʤʠʢʨʦʙʘ, ʢʘʦ ʰʪʦ ʩʫ ʙʘʢʪʝʨʠʿʝ, ʧʨʦʪʦʟʦʝ ʠ ʥʝʢʠ ʚʠʨʫʩʠ (ʢʘʦ ʰʪʦ ʩʫ 

Mycobacterium tuberculosis, Leishmania, Toxoplasma gondii). ʊʠʤʝ ʰʪʦ ʩʪʚʘʨʘʿʫ IFN-ɔ, 

˂ʝʣʠʿʝ ʧʨʚʦʛ ʪʠʧʘ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʘʢʪʠʚʠʨʘʿʫ ʤʘʢʨʦʬʘʛʝ ʢʦʿʠ ʪʘʢʦ ʧʦʩʪʘʿʫ ʧʦʪʝʥʪʥʝ 

ʝʬʝʢʪʦʨʥʝ ˂ʝʣʠʿʝ (77). 

ʋ ˂ʝʣʠʿʝ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ ʪʠʧʫ 2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʩʧʘʜʘʿʫ Th2 ʣʠʤʬʦʮʠʪʠ, CTL2 ʠ ILC2. 

ʎʠʪʦʢʠʥʩʢʠ ʧʨʦʬʠʣ ʢʦʿʠ ʢʘʨʘʢʪʝʨʠʰʝ ʦʚʝ ˂ʝʣʠʿʝ ʿʝ ʧʨʦʜʫʢʮʠʿʘ IL-4, IL-5 ʠ IL-13, ʘ ʦʚʝ 

˂ʝʣʠʿʝ ʫʯʝʩʪʚʫʿʫ ʫ ʦʜʙʨʘʥʠ ʦʨʛʘʥʠʟʤʘ ʦʜ ʧʘʨʘʟʠʪʘʨʥʠʭ ʠʥʬʝʢʮʠʿʘ (77). 

ʊʠʧ 3 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʫ ʦʨʛʘʥʠʟʤʫ ʠʤʘ ʬʫʥʢʮʠʿʫ ʦʜʙʨʘʥʝ ʦʜ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠʭ 

ʙʘʢʪʝʨʠʿʘ ʠ ʛˀʠʚʘ, ʧʨʦʜʫʢʫʿʫ˂ʠ IL-17 ʠ IL-22. ɴʝʣʠʿʝ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ ʦʚʦʤ ʪʠʧʫ ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ ʩʫ Th17 ʣʠʤʬʦʮʠʪʠ, CD8+ T17 ʣʠʤʬʦʮʠʪʠ ʠ ILC3 (77).  
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ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʫʜʠʿʘ ʙʘʚʠ ʩʝ ʛʝʥʝʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ  

ʧʦʣʠʤʦʨʬʠʟʘʤ ʛʝʥʘ ʟʘ ʠʥʪʝʨʣʝʫʢʠʥʝ ʠ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ ʢʘʨʮʠʥʦʤʝ ʛʣʘʚʝ ʠ ʚʨʘʪʘ, 

ʠʥʬʣʘʤʘʮʠʿʫ ʠ ʤʝʪʘʩʪʘʟʠʨʘˁʝ (78-81). ʋ ʪʦʤ ʩʤʠʩʣʫ ʪʝʨʘʧʠʿʩʢʠ ʤʦʜʘʣʠʪʝʪʠ ʫ ʣʝʯʝˁʫ 

ʤʘʣʠʛʥʠʭ ʙʦʣʝʩʪʠ ʣʘʨʠʥʢʩʘ ʤʦʨʘʿʫ ʩʝ ʫʩʨʝʜʩʨʝʜʠʪʠ ʢʘʢʦ ʥʘ ʠʤʫʥʩʢʝ ʤʝʜʠʿʘʪʦʨʝ ʪʘʢʦ ʠ ʥʘ 

ʛʝʥʝʪʩʢʝ ʬʘʢʪʦʨʝ (82).  

ʋ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʥʘʠʣʘʟʠ ʥʘ ʚʝ˂ʠ ʙʨʦʿ ʨʘʜʦʚʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʮʠʪʦʢʠʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʧʣʘʥʦʮʝʣʫʣʘʨʥʠʤ ʢʘʨʮʠʥʦʤʠʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ (engl. Head and 

Neck Squamous Cell Carcinoma, HNSCC) ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʟʘʭʚʘ˂ʝʥʫ ʨʝʛʠʿʫ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ 

ʩʪʫʜʠʿʘ ʨʘʟʣʠʢʫʿʫ ʩʝ ʤʝʹʫ ʩʦʙʦʤ. ʆʥʠ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʪʫʜʠʿʝ, ʧʦʢʘʟʫʿʫ ʧʦʚʠʰʝʥʝ 

ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-2, IL-4, IL-5, IL-10, IL-6, IL-1ɓ, TNF-Ŭ, IL-17, ʘ ʩʤʘˁʝʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ IFN-ɔ ʠ IL-13 ʫ ʩʝʨʫʤʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ HNSCC ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʟʜʨʘʚʠʤ 

ʠʩʧʠʪʘʥʠʮʠʤʘ (43,62,83-86). ʇʨʝʛʣʝʜʥʠ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʥʘʚʝʜʝʥʠʭ ʩʪʫʜʠʿʘ ʜʘʪ ʿʝ ʫ 

ʊʘʙʝʣʠ 21. ʇʨʝʪʭʦʜʥʠ ʨʘʜʦʚʠ ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝʣʠʿʝ HNSCC ʩʝʢʨʝʪʫʿʫ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʝ 

ʮʠʪʦʢʠʥʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʠʭ ʠ IL-10 ʰʪʦ ʟʘ ʝʬʝʢʘʪ ʠʤʘ ʩʤʘˁʝˁʝ ʩʝʢʨʝʮʠʿʝ IFN-ɔ ʦʜ ʩʪʨʘʥʝ ʊ 

ʣʠʤʬʦʮʠʪʘ (64,87). ʃʝʪʝʨʩ (Lathers) ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ ʿʝ ʧʦʢʘʟʘʦ ʧʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ IL-4, 

IL-6 ʠ IL-10 ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ HNSCC ʪʠʤʝ ʧʦʪʚʨʹʫʿʫ˂ʠ ʧʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ Th2 

ʦʜʛʦʚʦʨʘ, ʦʜʥʦʩʥʦ ʪʠʧʘ 2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ, ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ HNSCC, ʤʘʜʘ ʩʪʫʜʠʿʘ ʥʠʿʝ 

ʧʦʢʘʟʘʣʘ ʩʤʘˁʝˁʝ Th1 (ʪʠʧʘ 1) ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ (85).  
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ʊʘʙʝʣʘ 21. ʈʝʟʫʣʪʘʪʠ ʩʪʫʜʠʿʘ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʢʦʜ HNSCC  

ʎʀʊʆʂʀʅ ʂʆʅʎɽʅʊʈɸʎʀɱɸ ʂʆɼ 

HNSCC 

ʉʊʋɼʀɱɸ 

IL-2 ŷ Lathers 2003 

IFN- ɔ Ź Lathers 2003, Kaskas 2014 

IL-4 ŷ Hathaway 2005, Lathers 

2003 

IL-5 ŷ Hathaway 2005 

IL-10 ŷ Hathaway 2005, Lathers 

2003, Jebreel 2007 

IL-13 Ź Kaskas 2013 

IL-6 ŷ Hathaway 2005, Lathers 

2003, Millrud 2014, 

Hoffmann 2007 

IL-1ɓ ŷ Hathaway 2005, Millrud 

2014 

TNF-Ŭ ŷ Hathaway 2005 

IL-17 ŷ Millrud 2014 

 

ʄʝʹʫʪʠʤ, ʧʦʿʘʤ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʚʝ ʢʘʨʮʠʥʦʤʝ ʢʦʿʠ ʧʦʪʠʯʫ ʦʜ 

ʝʧʠʪʝʣʘ ʩʠʥʦʥʘʟʘʣʥʦʛ ʪʨʘʢʪʘ, ʫʩʥʝ ʜʫʧʝˀ, ʬʘʨʠʥʢʩʘ ʠ ʣʘʨʠʥʢʩʘ, ʘ ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʩʢʚʘʤʦʟʥʫ 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ. ʆʥʠ ʩʫ ʜʫʛʦ ʧʦʩʤʘʪʨʘʥʠ ʢʘʦ ʫʥʠʬʦʨʤʥʘ ʛʨʫʧʘ ʪʫʤʦʨʘ ʢʦʿʘ ʩʝ ʤʝʹʫ ʩʦʙʦʤ 

ʨʘʟʣʠʢʫʿʫ ʩʘʤʦ ʧʦ ʘʥʘʪʦʤʩʢʦʿ ʣʦʢʘʣʠʟʘʮʠʿʠ. ʀʧʘʢ, ʥʦʚʠʿʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʦʚʠ 

ʢʘʨʮʠʥʦʤʠ ʤʝʹʫ ʩʦʙʦʤ ʚʝʦʤʘ ʨʘʟʣʠʢʫʿʫ ʧʦ ʩʚʦʿʠʤ ʬʘʢʪʦʨʠʤʘ ʨʠʟʠʢʘ, ʧʘʪʦʛʝʥʝʟʠ ʠ 

ʢʣʠʥʠʯʢʦʤ ʧʦʥʘʰʘˁʫ, ʪʝ ʩʝ ʢʘʨʮʠʥʦʤʠ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʥʝ ʤʦʛʫ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʿʝʜʠʥʩʪʚʝʥʠ 

ʝʥʪʠʪʝʪ ʰʪʦ ʟʘʭʪʝʚʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʠʩʪʫʧ ʧʦʿʝʜʠʥʠʤ ʪʫʤʦʨʠʤʘ ʛʣʘʚʝ ʠ 

ʚʨʘʪʘ (88-90).  

ʋ ʧʦʨʝʹʝˁʫ ʩʘ ʩʪʫʜʠʿʘʤʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ HNSCC, ʙʨʦʿ ʨʘʜʦʚʘ ʫ ʣʠʪʝʨʘʪʫʨʠ ʢʦʿʠ ʩʝ 

ʦʜʥʦʩe ʥʘ LSCC ʿʝ ʟʥʘʯʘʿʥʦ ʤʘˁʠ. ʋ ʜʚʝ ʦʜʚʦʿʝʥʝ ʩʪʫʜʠʿʝ ɻʫʥʘʿʜʠʥ (Gunaydin) ʠ 
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ʄʝʣʠʥʮʝʘʥʫ (Melinceanu) ʩʘ ʩʚʦʿʠʤ ʩʘʨʘʜʥʠʮʠʤʘ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʩʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC 

ʥʘʣʘʟʝ ʧʦʚʠʰʝʥʝ ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ IL-10, ʤʘʨʢʝʨʘ Th2 (ʪʠʧʘ 2) ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ 

(91,92). ʋ ʛʨʫʧʠ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC, ɽʿʛʦʨ ʠ ʩʘʨ. (Eyigor) ʩʫ  ʧʦʢʘʟʘʣʠ ʧʦʚʠʰʝʥʝ 

ʚʨʝʜʥʦʩʪʠ IL-6 ʠ IL-10 ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʝ ʠʩʧʠʪʘʥʠʢʝ. ʄʝʹʫʪʠʤ ʦʚʘ ʩʪʫʜʠʿʘ ʿʝ ʧʦʢʘʟʘʣʘ ʜʘ 

ʩʫ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʥʘʚʝʜʝʥʠʭ ʮʠʪʦʢʠʥʘ ʧʦʚʠʰʝʥʝ, ʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʜʠʩʧʣʘʩʪʠʯʥʠʤ ʧʨʦʤʝʥʘʤʘ ʫ ʣʘʨʠʥʢʩʫ (93). ʉʪʫʜʠʿʘ ʅʠʢʘʢʣʝ (Nikakhlagh) ʠ ʩʘʨʘʜʥʠʢʘ 

ʧʦʢʘʟʫʿʝ ʧʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ IL-6 ʫ ʩʝʨʫʤʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC (94). ʀʩʧʠʪʫʿʫ˂ʠ 

ʣʘʨʠʥʛʦʬʘʨʠʥʛʝʘʣʥʝ ʢʘʨʮʠʥʦʤʝ ɹʣʝʦʪʫ (Bleotu) je ʧʦʢʘʟʘʦ ʜʘ ʩʫ ʢʦʜ ʦʚʝ ʛʨʫʧʝ ʧʘʮʠʿʝʥʘʪʘ ʫ 

ʩʝʨʫʤʫ ʧʦʚʠʰʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-4, IL-6 ʠ IL-10, ʤʘʨʢʝʨʘ Th2 , ʦʜʥʦʩʥʦ ʪʠʧʘ 2, ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ Th1 (ʪʠʧʘ 1) ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ (IL-2, IL-

12) ʙʠʣʝ ʩʥʠʞʝʥʝ (30). 

ʈʝʟʫʣʪʘʪʠ ʥʘʰʝ ʩʪʫʜʠʿʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʦʜ ʧʨʝʪʭʦʜʥʦ ʧʦʤʝʥʫʪʠʭ ʨʝʟʫʣʪʘʪʘ. ʅʘʠʤʝ, 

ʧʦʨʝʹʝˁʝʤ ʛʨʫʧʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʠ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ, ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ. ʅʘʰ ʟʘʢˀʫʯʘʢ ʿʝ ʜʘ ʩʝ 

ʤʝʨʝˁʝʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʥʝ ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ 

ʜʠʿʘʛʥʦʟʘ, ʥʠʪʠ ʩʫʤˁʘ ʥʘ ʧʦʩʪʦʿʘˁʝ LSCC. ʋ ʪʦʤ ʩʤʠʩʣʫ ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʥʝ 

ʤʦʛʫ ʩʝ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʪʫʤʦʨʩʢʠ ʤʘʨʢʝʨʠ, ʢʘʦ ʰʪʦ ʿʝ ʩʣʫʯʘʿ ʩʘ ʧʦʩʪʦʿʘˁʝʤ ʪʫʤʦʨʩʢʠʭ 

ʤʘʨʢʝʨʘ ʫʜʨʫʛʠʤ ʤʘʣʠʛʥʠʤ ʙʦʣʝʩʪʠʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʢʘʨʮʠʥʦʤ ʞʝʣʫʮʘ ʠ ʢʦʣʦʨʝʢʪʘʣʥʠ 

ʢʘʨʮʠʥʦʤ. 

ʄʝʹʫʪʠʤ ʢʘʜʘ ʩʤʦ ʦʙʦʣʝʣʝ ʦʜ LSCC ʧʦʜʝʣʠʣʠ ʥʘ ʧʦʯʝʪʥʠ (ʊ1/ʊ2) ʠ ʢʘʩʥʠ (ʊ3/ʊ4) ʊ 

ʩʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ ʜʦʙʠʣʠ ʩʤʦ ʜʨʫʛʘʯʠʿʝ ʨʝʟʫʣʪʘʪʝ.  

ʅʘʰʘ ʩʪʫʜʠʿʘ ʧʦʢʘʟʫʿʝ ʩʤʘˁʝʥʫ ʩʝʨʫʤʩʢʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʮʠʪʦʢʠʥʘ IL-12 (p< 0,05) ʠ 

ʧʦʚʝ˂ʘʥʫ ʩʝʨʫʤʩʢʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ IL-10 (p< 0,05) ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʊ 

(T3/T4) ʩʪʘʜʠʿʫʤʦʤ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʛʦʚʦʨʝ ʫ ʧʨʠʣʦʛ ʭʠʧʦʪʝʟʠ ʥʘʰʝ ʩʪʫʜʠʿʝ ʜʘ ʿʝ ʧʨʦʛʨʝʩʠʿʘ 

ʧʣʘʥʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʧʨʘ˂ʝʥʘ ʩʤʘˁʝʥʠʤ Th1 (ʪʠʧ 1), ʘ ʧʦʚʝ˂ʘʥʠʤ Th2 

(ʪʠʧ 2) ʠʤʫʥʩʢʠʤ ʦʜʛʦʚʦʨʦʤ. ʈʝʟʫʣʪʘʪʠ ʩʪʫʜʠʿʝ ʢʦʿʫ ʩʫ ʨʝʘʣʠʟʦʚʘʣʠ ɾʦʫ ʠ ʩʘʨʘʜʥʠʮʠ ʩʫ 

ʪʘʢʦʹʝ ʧʦʢʘʟʘʣʠ ʜʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ  IL-10 ʫ ʩʝʨʫʤʫ ʢʦʜ LSCC ʟʘʚʠʩʝ ʦʜ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ 

(95). ʉʣʠʯʥʦ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ɻʫʥʘʿʜʠʥ (Gunaydin) ʿʝ ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ ʧʦʢʘʟʘʦ ʟʥʘʯʘʿʥʦ 

ʚʠʰʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʫ ʩʝʨʫʤʫ ʧʘʮʠʿʝʥʘʪʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ LSCC ʊ3/ʊ4 ʩʪʘʜʠʿʫʤʘ, ʤʘʜʘ 
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ʚʨʝʜʥʦʩʪʠ IL-12 ʥʠʩʫ ʙʠʣʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ ʠʟʤʝʹʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʨʘʥʠʤ ʠ 

ʦʜʤʘʢʣʠʤ ʩʪʘʜʠʿʫʤʦʤ ʙʦʣʝʩʪʠ (91). ʀʩʪʦ ʪʘʢʦ, ʂʩʫ (Xu) ʿʝ ʧʦʢʘʟʘʦ ʜʘ ʿʝ Th1 (ʪʠʧ 1) 

ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʧʨʝʜʦʤʠʥʘʥʘʪʘʥ ʢʦʜ ʨʘʥʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʢʘʩʥʝ ʩʪʘʜʠʿʫʤʝ ʢʘʨʮʠʥʦʤʘ 

ʣʘʨʠʥʢʩʘ (68). ʋ ʛʨʫʧʠ ʦʙʦʣʝʣʠʭ ʦʜ ʣʘʨʠʥʛʦʬʘʨʠʥʛʝʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ ɹʣʝʦʪʫ (Bleotu) ʿʝ 

ʧʦʢʘʟʘʦ ʜʘ ʿʝ ʧʨʦʛʨʝʩʠʿʘ ʊ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʧʦʚʝʟʘʥʘ ʩʘ ʩʥʠʞʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʮʠʪʦʢʠʥʘ 

Th1, ʪʿ. ʪʠʧʘ 1 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ (IL-2, IFN-ɔ), a ʧʦʚʠʰʝʥʠʤ ʩʝʨʫʤʩʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ 

ʮʠʪʦʢʠʥʘ Th2 (ʪʠʧʘ 2) ʦʜʛʦʚʦʨʘ (IL-6, IL-10) (30).  

ʅʘʰʝ ʨʘʟʫʣʪʘʪʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʦʛʨʝʩʠʿʫ LSCC ʫʧʦʨʝʜʠʣʠ ʩʤʦ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʣʠʪʝʨʘʪʫʨʥʠʤ ʧʦʜʘʮʠʤʘ ʟʘ HNSCC.  

ɼʦʢ ʃʘʪʝʨʩ (Lathers) ʟʘʢˀʫʯʫʿʝ ʜʘ ʧʨʦʤʝʥʝ Th ʦʜʛʦʚʦʨʘ HNSCC ʧʨʝ ʩʚʝʛʘ ʫʢʘʟʫʿʫ ʥʘ 

ʧʨʠʩʫʩʪʚʦ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʘʣʠ ʥʝ ʠ ʥʘ ˁʝʛʦʚʫ ʚʝʣʠʯʠʥʫ ʠ ʤʝʪʘʩʪʘʪʩʢʦ ʰʠʨʝˁʝ, ʉʧʘʨʘʥʦ 

(Sparano) ʿʝ ʫ ʩʚʦʿʦʿ ʩʪʫʜʠʿʠ, ʠʩʧʠʪʫʿʫ˂ʠ ʩʝʨʫʤʝ ʧʘʮʠʿʝʥʘʪʘ ʩʘ HNSCC, ʧʦʢʘʟʘʦ ʨʝʟʫʣʪʘʪʝ 

ʩʣʠʯʥʝ ʨʝʟʫʣʪʘʪʠʤʘ ʥʘʰʝ ʩʪʫʜʠʿʝ ʢʦʜ LSCC, ʦʜʥʦʩʥʦ ʜʘ ʩʫ ʫʟʥʘʧʨʝʜʦʚʘʣʠ ʊ ʩʪʘʜʠʿʫʤʠ 

ʙʦʣʝʩʪʠ ʧʦʚʝʟʘʥʠ ʩʘ ʩʥʠʞʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ IL-12 ʠ ʧʦʚʠʰʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ IL-10 ʫ 

ʩʝʨʫʤʫ (85,96).ʈʝʟʫʣʪʘʪʠ ʩʪʫʜʠʿʝ ɷʝʙʨʝʣʘ (Jebreel) ʠ ʩʘʨʘʜʥʠʢʘ ʪʘʢʦʹʝ ʧʦʢʘʟʫʿʫ ʧʦʚʠʰʝʥʝ 

ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʢʦʜ T3 ʠ T4 ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ HNSCC (84).  

ʀʘʢʦ ʧʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʥʘʰʝ ʩʪʫʜʠʿʝ ʠ ʣʠʪʝʨʘʪʫʨʥʠʤ ʧʦʜʘʮʠʤʘ ʧʦʚʠʰʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

IL-10 ʛʦʚʦʨʝ ʫ ʧʨʠʣʦʛ ʧʨʦʛʨʝʩʠʿʝ ʧʨʠʤʘʨʥʦʛ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʫʣʦʛʘ ʦʚʦʛ ʮʠʪʦʢʠʥʘ ʫ 

ʢʘʥʮʝʨʦʛʝʥʝʟʠ ʿʝ ʩʣʦʞʝʥʘ ʠ ʿʦʰ ʫʚʝʢ ʥʝʜʦʚʦˀʥʦ ʨʘʟʿʘʰˁʝʥʘ. ʈʘʟʣʠʯʠʪʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ 

ʢʘʢʦ ˁʝʛʦʚʦ ʧʨʦ-ʪʫʤʦʨʩʢʦ, ʪʘʢʦ ʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ. ɼʦʢ ʢʦʜ ʠʟʚʝʩʥʠʭ ʤʘʣʠʛʥʠʭ 

ʪʫʤʦʨʘ, ʢʘʦ ʰʪʦ ʩʫ B-˂ʝʣʠʿʩʢʠ ʣʠʤʬʦʤ ʠ ʤʝʣʘʥʦʤ, IL-10 ʜʝʣʫʿʝ ʢʘʦ ʘʫʪʦʢʨʠʥʠ ʬʘʢʪʦʨ 

ʨʘʩʪʘ, ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʩʘ ʠʥʬʣʘʤʘʮʠʿʦʤ, ʢʘʦ ʰʪʦ ʿʝ ʢʘʨʮʠʥʦʤ ʜʝʙʝʣʦʛ 

ʮʨʝʚʘ, ʥʝʫʪʨʘʣʠʟʘʮʠʿʘ ʦʚʦʛ ʮʠʪʦʢʠʥʘ ʥʝʤʘ ʥʠʢʘʢʘʚ ʠʣʠ ʯʘʢ ʠʤʘ ʥʝʧʦʚʦˀʘʥ ʝʬʝʢʘʪ ʥʘ 

ʧʨʦʛʨʝʩʠʿʫ ʦʚʦʛ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ (97). ʊʘʢʦʹʝ, ʥʠʿʝ ʜʦ ʢʨʘʿʘ ʿʘʩʥʦ ʢʦʿʝ ʩʚʝ ˂ʝʣʠʿʝ ʩʪʚʘʨʘʿʫ 

IL-10.  ʀʘʢʦ ʿʝ ʧʨʚʦʙʠʪʥʦ ʩʤʘʪʨʘʥ ʤʝʜʠʿʘʪʦʨʦʤ Th2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ, ʥʝʢʝ ʩʪʫʜʠʿʝ 

ʧʦʢʘʟʫʿʫ ʜʘ IL-10 ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʩʪʚʘʨʘʿʫ ʨʝʛʫʣʘʪʦʨʥʠ ʊh ʣʠʤʬʦʮʠʪʠ (Tregs) ʠ ʜʘ ʦʥ ʫ 

ʦʩʥʦʚʠ ʧʦʢʘʟʫʿʝ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʦ ʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʦ ʜʝʿʩʪʚʦ, ʠʥʭʠʙʠʨʘʿʫ˂ʠ ʧʨʦʜʫʢʮʠʿʫ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʫʢˀʫʯʫʿʫ˂ʠ TNF-Ŭ, IL-6 ʠ IL-12, ʪʠʤʝ ʠʥʭʠʙʠʨʘʿʫ˂ʠ ʥʘʩʪʘʥʘʢ 

ʠ ʧʨʦʛʨʝʩʠʿʫ ʪʫʤʦʨʘ (98). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʪʫʜʠʿʘ ʙʨʠʪʘʥʩʢʠʭ ʘʫʪʦʨʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ 
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ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ IL-10 ʧʘʜʘʿʫ 4-6 ʥʝʜʝˀʘ ʥʘʢʦʥ ʣʝʯʝˁʘ ʩʢʚʘʤʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ 

ʛʣʘʚʝ ʠ ʚʨʘʪʘ, ʧʨʫʞʘʿʫ˂ʠ ʜʦʢʘʟ ʜʘ  IL-10 ʫʛʣʘʚʥʦʤ ʩʪʚʘʨʘʿʫ ʩʘʤʝ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ (99). 

ʇʨʝʤʘ ɹʝʢʝʨʦʚʦ ʿ (Becker) ʭʠʧʦʪʝʟʠ, IL-10, ʢʦʿʠ ʧʨʦʜʫʢʫʿʫ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʫ ʪʫʤʦʨʩʢʦʿ 

ʤʠʢʨʦʩʨʝʜʠʥʠ, ʠʥʭʠʙʠʨʘ ʫʨʦʹʝʥʠ ʠ ʩʪʝʯʝʥʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʜʦʤʘ˂ʠʥʘ (29).  ɺʠʩʦʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʫ ʩʝʨʫʤʫ ʢʦʨʝʣʠʰʫ ʩʘ ʣʦʰʦʤ ʧʨʦʛʥʦʟʦʤ ʢʦʜ ɹʫʨʢʠʪʦʚʦʛ ʣʠʤʬʦʤʘ 

(34). ʄʦʛʫ˂ʝ ʦʙʿʘʰˁʝˁʝ ʦʚʘʢʦ ʩʣʦʞʝʥʝ ʫʣʦʛʝ IL-10 ʫ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʿʝ ʜʘ 

ʝʬʝʢʘʪ IL-10 ʟʘʚʠʩʠ ʦʜ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ʮʠʪʦʢʠʥʠʤʘ ʠʣʠ ʜʨʫʛʠʤ ʬʘʢʪʦʨʠʤʘ ʫ 

ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʩʨʝʜʠʥʠ (33). ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʥʘʩʪʘʥʘʢ LSCC ʢʘʦ ʠ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ 

ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʤʝʪʘʩʪʘʟʠʨʘˁʝ ʧʦʚʝʟʫʿʫ ʩʝ ʩʘ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ ʟʘ IL-10 (95).  

IL-10 ʿʝ ʫ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʪʘʢʦʹʝ ʙʠʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʠʰʝʥ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʥʠʞʠʤ 

ʩʪʝʧʝʥʦʤ ʭʠʩʪʦʣʦʰʢʝ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪʠ. ʈʫʪʠʥʩʢʠ ʩʝ ʪʦʢʦʤ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʜʠʿʘʛʥʦʩʪʠʢʝ 

ʪʫʤʦʨʘ ʦʜʨʝʹʫʿʝ ʩʪʝʧʝʥ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪʠ ʪʫʤʦʨʘ, ʦʜʥʦʩʥʦ ˁʝʛʦʚ ʭʠʩʪʦʣʦʰʢʠ ʛʨʘʜʫʩ 

(Histologic Grade, HG). ʉʢʚʘʤʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤʠ ʣʘʨʠʥʢʩʘ ʜʝʣʝ ʩʝ ʥʘ ʜʦʙʨʦ, ʫʤʝʨʝʥʦ ʠ 

ʣʦʰʝ ʜʠʬʝʨʝʥʪʦʚʘʥʝ ʪʫʤʦʨʝ. ɴʝʣʠʿʝ ʜʦʙʨʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠʭ ʪʫʤʦʨʘ (HG1) ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ 

ʠʤʘʿʫ ʠʟʛʣʝʜ ʥʦʨʤʘʣʥʦʛ ʩʢʚʘʤʦʟʥʦʛ ʝʧʠʪʝʣʘ. ʋʤʝʨʝʥʦ ʜʠʬʝʨʝʥʪʦʚʘʥʝ ʪʫʤʦʨʝ (HG2) 

ʢʘʨʘʢʪʝʨʠʰʝ ʥʫʢʣʝʘʨʥʠ ʧʣʝʦʤʦʨʬʠʟʘʤ ʠ ʧʦʚʝ˂ʘʥʘ ʤʠʪʦʪʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ 

ʧʦʩʪʦʿʘˁʝ ʧʘʪʦʣʦʰʢʠʭ ʤʠʪʦʟʘ. ʂʦʜ ʪʫʤʦʨʘ ʭʠʩʪʦʣʦʰʢʦʛ ʛʨʘʜʫʩʘ 3 (HG3) ʧʨʝʜʦʤʠʥʠʨʘʿʫ 

ʥʝʟʨʝʣʝ ˂ʝʣʠʿʝ ʫʟ ʚʝʣʠʢʠ ʙʨʦʿ ʪʠʧʠʯʥʠʭ ʠ ʘʪʠʧʠʯʥʠʭ ʤʠʪʦʟʘ. ʋ ʩʝʨʠʿʠ ʥʘʰʠʭ ʠʩʧʠʪʘʥʠʢʘ 

ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʪʫʤʦʨʠ ʩʫ ʙʠʣʠ ʜʦʙʨʦ ʠʣʠ ʫʤʝʨʝʥʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠ (HG1 ʠʣʠ HG2).  

ʇʦʨʝʜʝ˂ʠ ʦʙʦʣʝʣʝ ʦʜ LSCC ʧʦʜʝˀʝʥʝ ʧʨʝʤʘ ʭʠʩʪʦʣʦʰʢʦʿ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪʠ ʪʫʤʦʨʘ, 

ʥʘʰʣʠ ʩʤʦ ʜʘ ʩʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ HG2 ʥʘʣʘʟʝ ʧʦʚʠʰʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʠ IL-22 (p< 

0,05). ʈʝʟʫʣʪʘʪʠ ʧʨʝʪʭʦʜʥʠʭ ʩʪʫʜʠʿʘ ʧʦʢʘʟʫʿʫ ʜʘ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ 

ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʧʨʦʛʥʦʩʪʠʯʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʙʦʣʝʩʪʠ (100-105). ʈʝʟʫʣʪʘʪʠ ʥʘʰʝ ʩʪʫʜʠʿʝ 

ʤʦʛʣʠ ʙʠ ʟʥʘʯʠʪʠ ʜʘ ʫʤʝʨʝʥʦ ʜʠʬʝʨʝʥʪʦʚʘʥʠ ʪʫʤʦʨʠ (HG2) ʠʟʘʟʠʚʘʿʫ ʿʘʯʠ ʠʤʫʥʩʢʠ 

ʦʜʛʦʚʦʨ ʫ ʦʜʥʦʩʫ ʥʘ ʜʦʙʨʦ ʜʠʬʝʨʝʥʪʦʚʘʥʝ ʪʫʤʦʨʝ (HG1). ʇʦʚʝ˂ʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʠ 

IL-22 ʢʦʜ ʦʚʝ ʛʨʫʧʝ ʠʩʧʠʪʘʥʠʢʘ ʤʦʛʫ ʧʨʝʜʩʪʘʚˀʘʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʨʞʝʛ ʨʘʩʪʘ ʠ ʚʝ˂ʝʛ 

ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʤʝʪʘʩʪʘʟʠʨʘˁʝ ʦʚʠʭ ʪʫʤʦʨʘ.  ʆʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʙʠ ʫ ʩʢʣʘʜʫ 

ʩʘ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʠʤʘʣʦ ʟʥʘʯʘʿ ʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʧʘʮʠʿʝʥʘʪʘ ʢʦʿʠ ʙʠ ʠʤʘʣʠ ʢʦʨʠʩʪʠ 

ʦʜ ʫʤʫʥʦʪʝʨʘʧʠʿʝ, ʫʟ ʩʪʘʥʜʘʨʜʥʦ ʣʝʯʝˁʝ (99).  
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ʐʪʦ ʩʝ IL-22 ʪʠʯʝ, ʦʚʘʿ ʮʠʪʦʢʠʥ ʧʨʝʤʘ ʣʠʪʝʨʘʪʫʨʥʠʤ ʧʦʜʘʮʠʤʘ ʤʦʞʝ ʠʤʘʪʠ ʠ ʧʨʦ-

ʪʫʤʦʨʩʢʦ ʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ. IL-22 ʠʛʨʘ ʫʣʦʛʫ ʫ ʥʠʟʫ ʘʫʪʦʠʤʫʥʠʭ ʙʦʣʝʩʪʠ ʛʜʝ ʤʦʞʝ 

ʠʤʘʪʠ ʠ ʧʨʦʪʝʢʪʠʚʥʫ ʠ ʧʨʦʤʦʚʠʰʫ˂ʫ ʫʣʦʛʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʬʘʟʝ ʙʦʣʝʩʪʠ, ʘʣʠ ˁʝʛʦʚʘ 

ʫʣʦʛʘ ʫ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʿʝ ʠ ʜʘˀʝ ʢʦʥʪʨʦʚʝʨʟʥʘ (106-108). ʄʦʛʫ ʛʘ ʩʪʚʘʨʘʪʠ 

ʨʘʟʣʠʯʠʪʠ ʪʠʧʦʚʠ ˂ʝʣʠʿʘ ʢʘʦ ʰʪʦ ʩʫ Th17, CD8+ ʣʠʤʬʦʮʠʪʠ ʠ ˂ʝʣʠʿʝ ʫʨʦʹʝʥʦʛ ʠʤʫʥʠʪʝʪʘ 

(69). ɳʝʛʦʚ ʧʨʦʣʠʬʝʨʘʪʠʚʥʠ ʝʬʝʢʘʪ ʿʝ ʥʘʨʦʯʠʪʦ ʠʟʨʘʞʝʥ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ ʠ ʿʝʪʨʝ, ʜʦʢ 

ʿʝ ʩʘʤʦ ʫʤʝʨʝʥ ʢʦʜ ʦʨʘʣʥʦʛ ʩʢʚʘʤʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʠ ʢʘʨʮʠʥʦʤʘ ʧʘʥʢʨʝʘʩʘ. ʆʚʦ ʙʠ 

ʤʦʛʣʦ ʙʠʪʠ ʧʦʩʣʝʜʠʮʘ ʨʘʟʣʠʯʠʪʝ ʝʢʩʧʨʝʩʠʿʝ ʨʝʮʝʧʪʦʨʘ ʟʘ IL-22 ʫ ʦʚʠʤ ʪʫʤʦʨʠʤʘ (27). 

ʊʘʢʦʹʝ, ʤʦʛʫ˂ʝ ʿʝ ʜʘ ʧʨʠʤʘʨʥʦ ʜʝʿʩʪʚʦ ʦʚʦʛ ʮʠʪʦʢʠʥʘ ʟʘʚʠʩʠ ʦʜ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ 

ʮʠʪʦʢʠʥʠʤʘ ʫ ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʩʨʝʜʠʥʠ. ʉʫʤʘʨʥʦ, IL-22 ʜʦʚʦʜʠ ʜʦ ʧʨʦʛʨʝʩʠʿʝ ʪʫʤʦʨʘ ʪʘʢʦ 

ʰʪʦ ʫʪʠʯʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʿʫ, ʧʨʝʞʠʚˀʘʚʘˁʝ, ʠʥʬʣʘʤʘʮʠʿʫ, ˂ʝʣʠʿʩʢʫ ʤʠʛʨʘʮʠʿʫ, 

ʜʠʩʧʣʘʟʠʿʫ, ʘʥʛʠʦʛʝʥʝʟʫ. ʉʘʩʚʠʤ ʩʫʧʨʦʪʥʦ, ʥʝʢʝ in vitro ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʝ ʩʫ ʜʘ ʦʚʘʿ 

ʮʠʪʦʢʠʥ ʠʥʭʠʙʠʨʘ ʨʘʩʪ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʢʘʦ ʰʪʦ ʩʫ ʢʘʨʮʠʥʦʤ ʙʫʙʨʝʛʘ (RCC) ʠ ʢʘʨʮʠʥʦʤ 

ʜʦʿʢʝ (109,110).  

ʀʘʢʦ ʧʦʩʪʦʿʝ ʣʠʪʝʨʘʪʫʨʥʠ ʧʦʜʘʮʠ ʚʝʟʘʥʠ ʟʘ ʢʘʨʮʠʥʦʤʝ ʧʣʫ˂ʘ, ʿʝʪʨʝ, ʢʦʣʦʥʘ, ʪʠʨʝʦʠʜʥʝ 

ʞʣʝʟʜʝ, ʢʦʞʝ, ʜʝʪʘˀʥʠʤ ʧʨʝʛʣʝʜʦʤ ʥʘʤʘ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʫʜʠʿʫ ʢʦʿʘ 

ʠʩʧʠʪʫʿʝ ʧʦʚʝʟʘʥʦʩʪ IL-22 ʠ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʨʝʟʫʣʪʘʪʝ ʥʘʰʝʛ 

ʠʩʧʠʪʠʚʘˁʘ ʢʦʿʠ ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʝ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-22 ʨʘʟʣʠʢʫʿʫ ʢʦʜ 

ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʝ ʠʩʧʠʪʘʥʠʢʝ, ʘʣʠ ʜʘ ʿʝ ʩʝʨʫʤʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʚʦʛ 

ʮʠʪʦʢʠʥʘ ʧʦʚʝ˂ʘʥʘ ʢʦʜ LSCC ʥʠʞʝʛ ʩʪʝʧʝʥʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʪʫʤʦʨʘ, ʟʘʢˀʫʯʘʢ ʙʠ ʤʦʛʘʦ 

ʙʠʪʠ ʜʘ ʩʘʤ IL-22 ʚʝʨʦʚʘʪʥʦ ʥʝ ʫʪʠʯʝ ʥʘ ʥʘʩʪʘʥʘʢ ʪʫʤʦʨʘ, ʘʣʠ ʫ ʚʝ˂ ʩʪʚʦʨʝʥʦʤ ʤʘʣʠʛʥʦʤ 

ʪʫʤʦʨʫ ˁʝʛʦʚʦ ʧʨʠʩʫʩʪʚʦ ʠʤʘ ʩʥʘʞʘʥ ʫʪʠʮʘʿ ʥʘ ʪʫʤʦʨʩʢʫ ʧʨʦʛʨʝʩʠʿʫ. ʈʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʝ ʩʫ ʩʧʨʦʚʝʣʠ ʃʠʤ (Lim) ʠ ʩʘʨʘʜʥʠʮʠ ʢʦʨʝʩʧʦʥʜʠʨʘʿʫ ʩʘ ʥʘʰʠʤ ʥʘʣʘʟʠʤʘ. 

ʅʘʠʤʝ, ʧʨʝʤʘ ʦʚʦʿ ʩʪʫʜʠʿʠ IL-22 ʫ ʬʘʟʠ ʟʘʨʘʩʪʘˁʘ ʨʘʥʝ ʠʤʘ ʫʣʦʛʫ ʜʘ ʟʘʰʪʠʪʠ ʦʨʛʘʥʠʟʘʤ ʦʜ 

ʩʪʚʘʨʘˁʘ ʪʫʤʦʨʘ, ʘʣʠ ʢʦʜ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʫ ʚʝ˂ ʧʨʝʪʨʧʝʣʝ ʤʘʣʠʛʥʫ ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ, ʦʥ 

ʧʦʚʝ˂ʘʚʘ ˁʠʭʦʚ ʤʝʪʘʩʪʘʪʩʢʠ ʧʦʪʝʥʮʠʿʘʣ. ʇʨʝʤʘ ʦʚʦʤ ʘʫʪʦʨʫ, ʩʪʘʜʠʿʫʤ ʪʫʤʦʨʘ ʫ ʢʦʤʝ 

ʧʦʩʪʦʿʠ ʝʢʩʧʨʝʩʠʿʘ IL-22 ʠʤʘ˂ʝ ʫʪʠʮʘʿʘ ʥʘ ʪʦ ʜʘ ʣʠ ʦʚʘʿ ʮʠʪʦʢʠʥ ʠʤʘ ʧʨʦ-ʪʫʤʦʨʩʢʠ ʠʣʠ 

ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʝʬʝʢʘʪ (27). 
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ʇʦʨʝʜ ʚʝʣʠʯʠʥʝ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ, ʟʘ ʘʜʝʢʚʘʪʥʦ ʦʜʨʝʹʠʚʘˁʝ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ, ʘ ʩʘʤʠʤ 

ʪʠʤ ʠ ʘʜʝʢʚʘʪʘʥ ʦʜʘʙʠʨ ʪʝʨʘʧʠʿʩʢʦʛ ʤʦʜʘʣʠʪʝʪʘ, ʦʜ ʧʨʝʩʫʜʥʦʛ ʟʥʘʯʘʿʘ ʿʝ ʦʜʨʝʹʠʚʘˁʝ 

ʣʦʢʦʨʝʛʠʦʥʘʣʥʝ ʧʨʦʰʠʨʝʥʦʩʪʠ ʙʦʣʝʩʪʠ. ʆʢʦ ʜʚʝ ʪʨʝ˂ʠʥʝ ʧʘʮʠʿʝʥʘʪʘ ʩʘ HNSCC ʫ ʪʨʝʥʫʪʢʫ 

ʧʦʩʪʘʚˀʘˁʘ ʜʠʿʘʛʥʦʟʝ ʠʤʘ ʧʨʦʰʠʨʝʥʠ ʦʙʣʠʢ ʙʦʣʝʩʪʠ, ʘ ʥʘʿʯʝʰ˂ʝ ʩʝ ʨʘʜʠ ʦ ʤʝʪʘʩʪʘʪʩʢʠ 

ʠʟʤʝˁʝʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʥʘ ʚʨʘʪʫ (111). ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʟʘʭʚʘ˂ʝʥʦʩʪ ʨʝʛʠʦʥʘʣʥʠʭ 

ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ ʥʘ ʚʨʘʪʫ ʟʥʘʯʘʿʘʥ, ʘʢʦ ʥʝ ʠ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʧʨʦʛʥʦʩʪʠʯʢʠ ʬʘʢʪʦʨ ʢʦʜ LSCC, 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʙʠʦʤʘʨʢʝʨʘ ʥʦʜʘʣʥʝ ʟʘʭʚʘ˂ʝʥʦʩʪʠ ʠʤʘʣʘ ʙʠ ʚʝʣʠʢʠ ʟʥʘʯʘʿ. 

ʇʨʝʤʘ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʧʘʮʠʿʝʥʪʠ ʩʘ ʧʦʟʠʪʠʚʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʥʘ ʚʨʘʪʫ ʠʤʘʣʠ 

ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʩʥʠʞʝʥʝ ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ IL-12 (p< 0,05) ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʧʘʮʠʿʝʥʪʠʤʘ ʯʠʿʠ ʣʠʤʬʥʠ ʯʚʦʨʦʚʠ ʥʠʩʫ ʟʘʭʚʘ˂ʝʥʠ ʤʘʣʠʛʥʦʤ ʙʦʣʝʰ˂ʫ. ʉʣʠʯʥʠ, ʘʣʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʙʝʟ ʟʥʘʯʘʿʘ, ʜʦʙʠʿʝʥʠ ʩʫ ʨʝʟʫʣʪʘʪʠ ʟʘ IL-2 ʠ IFN-ɔ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʛʦʚʦʨʝ ʫ 

ʧʨʠʣʦʛ ʥʘʰʝ ʭʠʧʦʪʝʟʝ, ʦʜʥʦʩʥʦ ʩʤʘˁʝʥʦʛ ʪʠʧ 1 (Th1) ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʣʦʢʦʨʝʛʠʦʥʘʣʥʦʤ ʧʨʦʰʠʨʝʥʦʰ˂ʫ ʙʦʣʝʩʪʠ. ʇʦʨʝʜʝ˂ʠ ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʪʠʧ 2 (Th2) 

ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʧʘʮʠʝʿʥʘʪʘ ʩʘ ʠ ʙʝʟ ʨʝʛʠʦʥʘʣʥʠʭ ʤʝʪʘʩʪʘʟʘ ʥʘ ʚʨʘʪʫ, ʥʘʰʣʠ ʩʤʦ ʜʘ ʩʫ 

ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ IL-17, IL-4, IL-5, IL-13 ʠ IL-10 ʙʠʣʝ ʧʦʚʠʰʝʥʝ ʫ ʛʨʫʧʠ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʤʝʪʘʩʪʘʪʩʢʠ ʠʟʤʝˁʝʥʠʤ ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ, ʘʣʠ ʦʚʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʙʠʣʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ. ʉʤʘˁʝʥʠ ʪʠʧ 1 (Th1), ʘ ʧʦʚʝ˂ʘʥʠ ʪʠʧ 2 (Th2) ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʫ 

ʩʣʫʯʘʿʫ ʣʦʢʦʨʝʛʠʦʥʘʣʥʝ ʧʨʦʰʠʨʝʥʦʩʪʠ ʙʦʣʝʩʪʠ ʥʘ ʚʨʘʪʫ, ʧʦʢʘʟʘʣʠ ʩʫ ʠ ʘʫʪʦʨʠ ʜʨʫʛʠʭ 

ʩʪʫʜʠʿʘ (30,43,96,112).  

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ, ʧʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʥʘʰʝ ʩʪʫʜʠʿʝ ʨʘʩʪ  ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ ʧʨʘ˂ʝʥ 

ʩʤʘˁʝˁʝʤ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-12 ʠ ʧʦʚʝ˂ʘˁʝʤ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-10, 

ʜʦʢ  ʣʦʢʦʨʝʛʠʦʥʘʣʥʦ ʰʠʨʝˁʝ ʙʦʣʝʩʪʠ ʧʨʘʪʠ ʧʘʜ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-12 ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ, 

ʥʘʰ ʟʘʢˀʫʯʘʢ ʿʝ ʜʘ ʥʘ ʨʘʩʪ ʠ ʧʨʦʛʨʝʩʠʿʫ ʧʣʘʥʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʫ 

ʥʘʿʟʥʘʯʘʿʥʠʿʦʿ ʤʝʨʠ ʫʢʘʟʫʿʝ ʧʨʦʤʝʥʘ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ IL-12. ʉʘ ʨʘʩʪʦʤ 

ʩʘʤʦʛ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ ʢʘʦ ʠ ʩʘ ʟʘʭʚʘ˂ʝʥʦʰ˂ʫ ʨʝʛʠʦʥʘʣʥʠʭ ʣʠʤʬʥʠʭ ʯʚʦʨʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʚʦʛ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʧʘʜʘʿʫ, ʯʠʤʝ ʿʝ ʧʦʪʚʨʹʝʥʘ ʥʘʰʘ ʭʠʧʦʪʝʟʘ.  

IL-12 ʠʛʨʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʫʨʦʹʝʥʦʤ ʠ ʩʪʝʯʝʥʦʤ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ, ʜʝʣʫʿʫ˂ʠ ʠ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʢʝ ʠ ʥʘ NK ˂ʝʣʠʿʝ. IL-12 ʠʤʘ ʟʥʘʯʘʿʥʦ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ ʪʘʢʦ ʰʪʦ 

ʩʪʠʤʫʣʠʰʝ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʠ ʘʢʪʠʚʘʮʠʿʫ ʮʠʪʦʪʦʢʩʠʯʢʠʭ ʊ ʣʠʤʬʦʮʠʪʘ ʠ ˂ʝʣʠʿʘ ʧʨʠʨoʜʥʠʭ 
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ʫʙʠʮʘ, ʢʘʦ ʠ ʧʨʦʜʫʢʮʠʿʫ ʮʠʪʦʢʠʥʘ ʢʘʦ ʰʪʦ ʩʫ IFN-ɔ ʠ TNF. ʆʥ ʿʝ ʢˀʫʯʥʠ ʬʘʢʪʦʨ ʫ 

ʩʪʠʤʫʣʘʮʠʿʠ Th1 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʠ ˂ʝʣʠʿʩʢʦʛ ʠʤʫʥʠʪʝʪʘ, ʧʨʠ ʯʝʤʫ ʜʦʚʦʜʠ ʠ ʜʦ 

ʠʥʭʠʙʠʮʠʿʝ ʘʥʛʠʦʛʝʥʝʟʝ (113-118). ʊʘʢʦʹʝ, ʦʚʘʿ ʮʠʪʦʢʠʥ ʩʪʠʤʫʣʠʰʝ ʪʫʤʦʨ ʠʥʬʠʣʪʨʠʰʫ˂ʝ 

ʣʠʤʬʦʮʠʪʝ (TILs) ʜʘ ʧʨʦʜʫʢʫʿʫ ʚʝ˂ʝ ʢʦʣʠʯʠʥʝ IFN-ɔ (117). ʄʦʛʫ˂ʥʦʩʪ ʪʝʨʘʧʠʿʩʢʝ ʧʨʠʤʝʥʝ 

IL-12 ʦʛʨʘʥʠʯʝʥʘ ʿʝ ʚʝʣʠʢʠʤ ʪʦʢʩʠʯʥʠʤ ʝʬʝʢʪʠʤʘ ʢʦʿʝ ʦʚʘʿ ʤʝʜʠʿʘʪʦʨ ʠʤʘ, ʧʨʝ ʩʚʝʛʘ ʪʘʢʦ 

ʰʪʦ ʧʦʚʝ˂ʘʚʘ ʧʨʦʜʫʢʮʠʿʫ IFN-ɔ (119-121). ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣʠ ʢʦʣʦʨʝʢʪʘʣʥʦʛ 

ʢʘʨʮʠʥʦʤʘ, ʤʝʣʘʥʦʤʘ ʠ ʛʣʠʦʙʣʘʩʪʦʤʘ ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʦ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ IL-12, ʤʘʜʘ 

ʩʝ ʪʘʯʘʥ ʤʝʭʘʥʠʟʘʤ ˁʝʛʦʚʦʛ ʜʝʿʩʪʚʘ ʨʘʟʣʠʢʫʿʝ ʢʦʜ ʨʘʟʣʠʯʠʪʠʭ ʚʨʩʪʘ ʪʫʤʦʨʘ. ʇʨʝʤʘ 

ʣʠʪʝʨʘʪʫʨʥʠʤ ʧʦʜʘʮʠʤʘ in vivo ʠ in vitro ʩʪʫʜʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ ʦʚʦʛ 

ʮʠʪʦʢʠʥʘ ʢʦʜ ʢʘʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ, ʢʫʪʘʥʠʭ ʣʠʤʬʦʤʘ ʠ ʤʘʣʠʛʥʠʭ ʣʠʤʬʦʤʘ (122,123).  

ʋ ʮʠˀʫ ʧʨʦʮʝʥʝ ʩʝʨʫʤʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠʪʦʢʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʣʠʥʠʯʢʝ ʧʘʨʘʤʝʪʨʝ 

ʦʙʦʣʝʣʝ ʦʜ LSCC ʩʤʦ ʧʦʜʝʣʠʣʠ ʫ ʦʜʥʦʩʫ ʥʘ ʟʘʭʚʘ˂ʝʥʠ ʩʫʙʨʝʛʠʦʥ ʣʘʨʠʥʢʩʘ. ʀʩʧʠʪʫʿʫ˂ʠ  

ʩʝʨʫʤʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʪʫʤʦʨʘ ʨʘʟʣʠʯʠʪʠʭ ʩʫʙʨʝʛʠʦʥʘ ʣʘʨʠʥʢʩʘ ʧʦʨʝʹʝˁʘ ʩʫ ʚʨʰʝʥʘ 

ʤʝʹʫ ʪʫʤʦʨʠʤʘ ʠʩʪʦʛ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ. ʂʘʨʮʠʥʦʤʠ ʩʫʧʨʘʛʣʦʪʠʩʥʦʛ ʠ ʛʣʦʪʠʩʥʦʛ ʜʝʣʘ 

ʣʘʨʠʥʢʩʘ ʟʥʘʯʘʿʥʦ ʩʝ ʤʝʹʫ ʩʦʙʦʤ ʨʘʟʣʠʢʫ ʫ ʩʤʠʩʣʫ ʧʨʦʛʥʦʟʝ ʠ ʨʝʟʫʣʪʘʪʘ ʣʝʯʝˁʘ. 

ʉʫʧʨʘʛʣʦʪʠʩʥʠ ʠ ʛʣʦʪʠʩʥʠ ʜʝʦ ʣʘʨʠʥʢʩʘ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʦ ʝʤʙʨʠʦʣʦʰʢʦ ʧʦʨʝʢʣʦ, ʪʘʢʦ ʜʘ ʩʝ 

ʣʘʨʠʥʢʩ ʤʦʞʝ ʧʦʩʤʘʪʨʘʪʠ ʧʦʜʝˀʝʥʦʤ ʘʥʘʪʦʤʩʢʦʤ ʩʪʨʫʢʪʫʨʦʤ (4). ʆʚʦ ʿʝ ʚʘʞʥʦ ʠ ʟʘ 

ʰʠʨʝˁʝ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʣʘʨʠʥʢʩʘ. ʉʫʧʨʘʛʣʦʪʠʩʥʠ ʢʘʨʮʠʥʦʤʠ ʯʝʰ˂ʝ ʠʤʘʿʫ 

ʣʦʢʦʨʝʛʠʦʥʘʣʥʦ ʧʨʦʰʠʨʝʥʫ ʙʦʣʝʩʪ ʫ ʪʨʝʥʫʪʢʫ ʧʦʩʪʘʚˀʘˁʘ ʜʠʿʘʛʥʦʟʝ ʫ ʦʜʥʦʩʫ ʥʘ ʛʣʦʪʠʩʥʝ 

ʢʘʨʮʠʥʦʤʝ (124,125).  

ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʫ ʢʦʜ ʨʘʥʠʭ ʊ (ʊ1/ʊ2) ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ ʩʝʨʫʤʩʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-12, IL-9, IL-10 ʠ IL-13 (p< 0,05) ʟʥʘʯʘʿʥʦ ʧʦʚʠʰʝʥʝ ʢʦʜ ʩʫʧʨʘʛʣʦʪʠʩʥʠʭ ʫ 

ʦʜʥʦʩʫ ʥʘ ʛʣʦʪʠʩʥʝ ʪʫʤʦʨʝ. ʆʚʘʢʚʠ ʨʝʟʫʣʪʘʪʠ ʙʠ ʤʦʛʣʠ ʧʨʝʜʩʪʘʚˀʘʪʠ ʟʥʘʢ ʿʘʯʝʛ ʪʠʧ 2 

(Th2) ʦʜʛʦʚʦʨʘ ʢʦʜ ʩʫʧʨʘʛʣʦʪʠʩʥʠʭ ʪʫʤʦʨʘ, ʰʪʦ ʤʦʞʝ ʜʝʣʦʤ ʦʙʿʘʩʥʠʪʠ ʨʘʟʣʠʢʫ ʫ 

ʧʨʠʨʦʜʥʦʤ ʪʦʢʫ ʪʫʤʦʨʘ ʿʝʜʥʝ ʠ ʜʨʫʛʝ ʣʦʢʘʣʠʟʘʮʠʿʝ. ʊʘʢʦʹʝ, ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ IL-6 ʠ IL-1ɓ ʙʠʣʝ ʩʫ ʧʦʚʝ˂ʘʥʝ ʢʦʜ ʦʚʝ ʛʨʫʧʝ ʧʘʮʠʿʝʥʘʪʘ, ʧʨʠ 

ʯʝʤʫ ʿʝ ʨʘʟʣʠʢʘ ʟʘ IL-6 ʧʦʢʘʟʘʣʘ ʚʠʩʦʢʫ ʩʪʘʪʠʩʪʠʯʢʫ ʟʥʘʯʘʿʥʦʩʪ (p< 0,01). ʂʘʜʘ ʩʤʦ 

ʧʦʨʝʜʠʣʠ ʩʫʧʨʘʛʣʦʪʠʩʥʝ ʠ ʛʣʦʪʠʩʥʝ ʪʫʤʦʨʝ ʦʜʤʘʢʣʦʛ ʊ ʩʪʘʜʠʿʫʤʘ (ʊ3/ʊ4), ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʥʠʩʤʦ ʥʘʰʣʠ. ɱʝʜʥʦ ʦʜ ʤʦʛʫ˂ʠʭ ʦʙʿʘʰˁʝˁʘ ʟʘ 
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ʦʚʘʢʚʝ ʨʝʟʫʣʪʘʪʝ ʤʦʞʝ ʙʠʪʠ ʜʘ ʪʫʤʦʨʠ ʢʘʩʥʠʿʝʛ ʩʪʘʜʠʿʫʤʘ ʣʘʨʠʥʢʩʘ ʩʚʦʿʦʤ ʚʝʣʠʯʠʥʦʤ 

ʧʨʝʣʘʟʝ ʛʨʘʥʠʮʝ ʦʜʨʝʹʝʥʦʛ ʩʫʨʝʛʠʦʥʘ ʠ ʥʝ ʤʦʛʫ ʩʝ ʧʦʩʤʘʪʨʘʪʠ ʦʜʚʦʿʝʥʦ ʢʘʦ ʩʫʧʨʘʛʣʦʪʠʩʥʠ, 

ʦʜʥʦʩʥʦ ʛʣʦʪʠʩʥʠ ʪʫʤʦʨʠ.  

ʅʘʰʘ ʩʪʫʜʠʿʘ, ʦʩʠʤ ʨʘʟʣʠʢʝ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʮʠʪʦʢʠʥʘ ʠʟʤʝʹʫ ʩʫʧʨʘʛʣʦʪʠʩʥʠʭ ʠ 

ʛʣʦʪʠʩʥʠʭ ʪʫʤʦʨʘ ʫ ʧʦʯʝʪʥʦʤ ʩʪʘʜʠʿʫʤʫ, ʥʝ ʫʢʘʟʫʿʝ ʥʘ ʧʦʨʘʩʪ ʩʝʨʫʤʩʢʠʭ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʩʘ ʧʦʩʪʦʿʘˁʝʤ ʠʣʠ ʧʨʦʛʨʝʩʠʿʦʤ LSCC, ʠʘʢʦ ʫ ʜʦʩʪʫʧʥʦʿ 

ʤʝʜʠʮʠʥʩʢʦʿ ʣʠʪʝʨʘʪʫʨʠ ʧʦʩʪʦʿʝ ʧʦʜʘʮʠ ʜʘ ʿʝ IL-6 ʧʦʚʝʟʘʥ ʩʘ ʚʝ˂ʦʤ ʘʛʨʝʩʠʚʥʦʰ˂ʫ ʠ 

ʧʨʦʛʨʝʩʠʿʦʤ ʪʫʤʦʨʘ, ʢʘʢʦ ʫʦʧʰʪʝʥʦ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ, ʪʘʢʦ ʠ ʢʦʜ ʢʘʨʮʠʥʦʤʘ 

ʣʘʨʠʥʢʩʘ (94,126,127). ʊʘʢʦʹʝ, ʿʝʜʥʘ in vitro ʩʪʫʜʠʿʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʿʝ IL-6 ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ 

ʩʘ ʤʝʪʘʩʪʘʪʩʢʠʤ ʧʦʪʝʥʮʠʿʘʣʦʤ ʢʦʜ HNSCC (128). ʉʪʫʜʠʿʘ ʦʜʤʘʢʣʠʭ ʩʪʘʜʠʿʫʤʘ 

ʣʘʨʠʥʛʦʬʘʨʠʥʛʝʘʣʥʠʭ ʢʘʨʮʠʥʦʤʘ ʧʦʢʘʟʫʿʝ ʧʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ IL-6 ʠ IL-10, ʫʟ ʩʥʠʞʝʥʝ 

ʚʨʝʜʥʦʩʪʠ IL-2 ʠ IFN- ɔ (30). 

IL-6 ʿʝ ʧʣʝʦʪʨʦʧʥʠ ʠʥʬʣʘʤʘʪʦʨʥʠ ʮʠʪʦʢʠʥ ʢʦʿʠ ʩʝ ʩʤʘʪʨʘ ʢˀʫʯʥʠʤ ʬʘʢʪʦʨʦʤ ʨʘʩʪʘ ʠ ʟʘ 

ʤʘʣʠʛʥʝ ʠ ʟʘ ʠʥʬʣʘʤʘʪʦʨʥʝ ˂ʝʣʠʿʝ. ʆʥ ʫʯʝʩʪʚʫʿʝ ʫ ʧʨʦʛʨʝʩʠʿʠ ˂ʝʣʠʿʩʢʦʛ ʮʠʢʣʫʩʘ ʠ 

ʩʫʧʨʝʩʠʿʠ ʘʧʦʧʪʦʟʝ, ʫ ʯʝʤʫ ʩʝ ʦʛʣʝʜʘ ˁʝʛʦʚ ʟʥʘʯʘʿ ʟʘ ʪʫʤʦʨʦʛʝʥʝʟʫ (34). ɳʝʛʦʚ ʟʥʘʯʘʿ ʿʝ 

ʜʦʢʘʟʘʥ ʿʝ ʫ ʧʘʪʦʛʝʥʝʟʠ Kaʧʦʰʠ ʩʘʨʢʦʤʘ, ʤʫʣʪʠʧʣʦʛ ʤʠʿʝʣʦʤʘ, ʍʦʯʢʠʥʦʚʦʛ ʣʠʤʬʦʤʘ 

(129,130).  

ʋʪʠʮʘʿ ʠʥʬʣʘʤʘʮʠʿʝ ʥʘ ʥʘʩʪʘʥʘʢ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʿʝ ʫʦʯʝʥ ʧʨʝ ʚʠʰʝ ʦʜ 100 ʛʦʜʠʥʘ (131). 

ʀʥʬʣʘʤʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʥʘ ʦʰʪʝ˂ʝˁʝ ʪʢʠʚʘ ʫʟʨʦʢʦʚʘʥʦ ʬʠʟʠʯʢʠʤ 

ʘʛʝʥʩʠʤʘ (ʪʨʘʫʤʘ, ʭʠʨʫʨʛʠʿʘ, ʟʨʘʯʝˁʝ) ʠʣʠ ʧʘʪʦʛʝʥʠʤʘ (ʙʘʢʪʝʨʠʿʝ ʠ ʚʠʨʫʩʠ). ɹʨʦʿʥʝ 

ʢʣʠʥʠʯʢʝ ʠ in vitro ʩʪʫʜʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʧʦʚʝʟʘʥʦʩʪ ʠʟʤʝʹʫ ʭʨʦʥʠʯʥʝ ʠʥʬʝʢʮʠʿʝ, 

ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ. ʍʨʦʥʠʯʥʘ ʠʥʬʣʘʤʘʮʠʿʘ ʠʤʘ ʚʝʦʤʘ ʙʣʠʟʘʢ, ʚʨʣʦ ʯʝʩʪʦ ʠ 

ʢʘʫʟʘʣʥʠ, ʦʜʥʦʩ ʩʘ ʤʘʣʠʛʥʠʤ ʪʫʤʦʨʠʤʘ. ʀʥʬʣʘʤʘʮʠʿʘ ʤʦʞʝ ʠʤʘʪʠ ʧʨʦ-ʪʫʤʦʨʩʢʠ, ʘʣʠ ʠ 

ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʝʬʝʢʘʪ. 

ɺʠʨʭʦʚ (Virchow) ʿʝ ʿʦʰ ʩ ʢʨʘʿʘ ʜʝʚʝʪʥʘʝʩʪʦʛ ʚʝʢʘ ʧʨʠʤʝʪʠʦ ʜʘ ʭʠʩʪʦʣʦʰʢʝ ʧʨʦʤʝʥʝ ʢʦʜ 

ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʠʤʘʿʫ ʠʟʛʣʝʜ ʧʨʦʤʝʥʘ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʫ ʭʨʦʥʠʯʥʦ ʠʥʬʠʮʠʨʘʥʦʿ ʨʘʥʠ (132).  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʪʘʢʦʹʝ ʿʝ ʫʦʯʝʥʦ ʜʘ ʫ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʟʘʧʘˀʝʩˁʢʘ ʨʝʘʢʮʠʿʘ ʠʤʘ ʿʘʢ 

ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʝʬʝʢʘʪ. ɺʠʣʠʿʘʤ ʂʦʣʠ (William Coley) ʿʝ 1893. ʛʦʜʠʥʝ ʦʙʿʘʚʠʦ ʨʝʟʫʣʪʘʪʝ 
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ʩʝʨʠʿʝ ʩʚʦʿʠʭ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʤʘʣʠʛʥʠʤ ʪʫʤʦʨʠʤʘ ʢʦʜ ʢʦʿʠ ʩʝ ʨʘʟʚʠʣʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ 

ʠʥʬʝʢʮʠʿʘ, ʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʜʦʰʣʦ ʜʦ ʩʧʦʥʪʘʥʝ ʨʝʛʨʝʩʠʿʝ ʪʫʤʦʨʘ (133). ʀ ʜʘʥʘʩ ʩʝ ʘʥʪʠ-

ʪʫʤʦʨʩʢʠ ʝʬʝʢʘʪ ʠʟʘʟʠʚʘˁʝʤ ʿʘʢʝ ʠʥʬʣʘʤʘʪʦʨʥʝ ʨʝʘʢʮʠʿʝ ʢʦʨʠʩʪʠ ʫ ʣʝʯʝˁʫ ʢʘʨʮʠʥʦʤʘ 

ʤʦʢʨʘ˂ʥʝ ʙʝʰʠʢʝ ʫʟ ʧʦʤʦ˂ ʙʘʢʪʝʨʠʿʝ Mycobacterium bovis, Bacillus Calmette-Guerin (BCG) 

ʢʘʦ ʠ ʢʦʜ ʙʘʟʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʢʦʞʝ ʣʝʢʦʤ ʀʤʠʢʚʠʤʦʜ (Imiquimod) ʢʦʿʠ ʜʦʚʦʜʠ ʜʦ 

ʊh1 ʧʦʣʘʨʠʟʦʚʘʥʝ ʠʥʬʣʘʤʘʪʦʨʥʝ ʨʝʘʢʮʠʿʝ. ʂʦʥʪʨʦʚʝʨʟʘ ʜʘ ʣʠ ʠʥʬʣʘʤʘʮʠʿʘ ʜʦʚʦʜʠ ʜʦ 

ʥʘʩʪʘʥʢʘ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʠʣʠ ʿʝ ʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʟʘʧʨʘʚʦ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʦʜʛʦʚʦʨ 

ʘʢʪʫʝʣʥʘ ʿʝ ʠ ʜʘʥʘʩ. ʋ ʙʨʠʪʘʥʩʢʦʤ ʯʘʩʦʧʠʩʫ Journal of Laryngology & Otology ʿʝ 2015. 

ʛʦʜʠʥʝ ʦʙʿʘʚˀʝʥ ʧʨʠʢʘʟ ʩʣʫʯʘʿʘ ʧʘʮʠʿʝʥʪʘ ʩʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʠ ʚʝʨʠʬʠʢʦʚʘʥʠʤ ʢʘʨʮʠʥʦʤʦʤ 

ʣʘʨʠʥʢʩʘ ʢʦʜ ʢʦʛʘ ʿʝ ʥʘʢʦʥ ʧʨʦʣʦʥʛʠʨʘʥʝ ʩʝʧʪʠʢʝʤʠʿʝ ʫʩʣʝʜ ʧʝʨʠʪʦʥʠʪʠʩʘ ʥʘʢʦʥ 

ʧʣʘʩʠʨʘˁʘ ʧʝʨʢʫʪʘʥʝ ʛʘʩʪʨʦʩʪʦʤʝ ʜʦʰʣʦ ʜʦ ʩʧʦʥʪʘʥʝ ʨʝʛʨʝʩʠʿʝ ʪʫʤʦʨʘ (134).  

ɹʨʦʿʥʝ ʩʪʫʜʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʿʘʩʥʫ ʝʧʠʜʝʤʠʦʣʦʰʢʫ ʧʦʚʝʟʘʥʦʩʪ ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʤʘʣʠʛʥʠʭ 

ʪʫʤʦʨʘ. ʇʨʚʦʙʠʪʥʦ ʿʝ ʫʦʯʝʥʘ ʧʦʚʝʟʘʥʦʩʪ ʠʥʬʝʢʮʠʿʝ ʙʘʢʪʝʨʠʿʘʤʘ, ʚʠʨʫʩʠʤʘ, ʧʘʨʘʟʠʪʠʤʘ ʠ 

ʩʧʦˀʘʰˁʠʤ ʬʘʢʪʦʨʠʤʘ ʫ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ.  

ʈʘʜʦʚʠ ʩʘ ʢʨʘʿʘ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʢʦʜ ʙʘʢʪʝʨʠʿʩʢʝ ʠʥʬʝʢʮʠʿʝ ʥʘʢʦʥ ʨʝʩʝʢʮʠʿʝ 

ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ ʫ ʢʣʠʥʠʯʢʠʤ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʜʦʣʘʟʠ ʜʦ ʫʙʨʟʘʥʦʛ ʨʘʩʪʘ 

ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ ʠ ʧʦʿʘʚʝ ʤʝʪʘʩʪʘʟʘ. ʋʪʠʮʘʿ ʠʥʬʝʢʮʠʿʝ ʠ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʥʘʩʪʘʥʢʫ 

ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʫʦʯʝʥ ʿʝ ʫ ʩʣʫʯʘʿʫ ʧʦʚʝʟʘʥʦʩʪʠ ʭʝʧʘʪʠʪʠʩʘ ʠ ʢʘʨʮʠʥʦʤʘ ʿʝʪʨʝ, ʠʥʬʝʢʮʠʿʝ 

HPV (Human Papilloma virus) ʠ ʢʘʨʮʠʥʦʤʘ ʛʨʣʠ˂ʘ ʤʘʪʝʨʠʮʝ, EBV (Epstein Barr Virus) ʠ 

ɹʫʨʢʠʪʦʚʦʛ ʣʠʤʬʦʤʘ ʠ ʥʘʟʦʬʘʨʠʥʛʝʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ, ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʙʦʣʝʩʪʠ ʮʨʝʚʘ 

(ʂʨʦʥʦʚʝ ʙʦʣʝʩʪʠ ʠ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ) ʠ ʢʦʣʦʨʝʢʪʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ, ʢʘʦ ʠ ʢʦʜ ʭʨʦʥʠʯʥʝ 

Helicobacter pylori ʠʥʬʝʢʮʠʿʝ ʠ ʢʘʨʮʠʥʦʤʘ ʞʝʣʫʮʘ ʠ MALT (Mucosa ɸssociated Lymphoid 

Tissue) ʣʠʤʬʦʤʘ (135,136). ɿʘʢˀʫʯʘʢ ʦʚʠʭ ʩʪʫʜʠʿʘ ʿʝ ʜʘ ʢʘʜʘ ʠʤʫʥʩʢʠ ʩʠʩʪʝʤ ʜʦʤʘ˂ʠʥʘ ʥʝ 

ʫʩʧʝ ʜʘ ʝʣʠʤʠʥʠʰʝ ʩʧʝʮʠʬʠʯʥʠ ʟʘʧʘˀʝʩˁʢʠ ʩʪʠʤʫʣʫʩ, ʠʥʬʣʘʤʘʪʦʨʥʘ ʨʝʘʢʮʠʿʘ ʧʦʩʪʦʿʘ 

ʭʨʦʥʠʯʥʘ. ʅʝʘʜʝʢʚʘʪʥʘ ʝʨʘʜʠʢʘʮʠʿʘ ʧʘʪʦʛʝʥʘ, ʧʨʦʣʦʥʛʠʨʘʥ ʩʠʛʥʘʣʥʠ ʧʫʪ ʠʥʬʣʘʤʘʮʠʿʝ ʠ 

ʦʩʣʘʙˀʝʥ ʘʥʪʠʠʥʬʣʘʤʘʪʦʥʠ ʦʜʛʦʚʦʨ ʚʦʜʝ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ (137). 

ɺʝʣʠʢʠ ʙʨʦʿ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ, ʧʦ ʥʝʢʠʤ ʧʦʜʘʮʠʤʘ ʯʘʢ ʦʢʦ 20%, ʨʝʟʫʣʪʘʪ ʿʝ ʭʨʦʥʠʯʥʝ, 

ʥʝʠʟʣʝʯʝʥʝ ʠʥʬʝʢʮʠʿʝ ʫʟʨʦʢʦʚʘʥʝ ʙʘʢʪʝʨʠʿʘʤʘ, ʚʠʨʫʩʠʤʘ ʠʣʠ ʩʧʦˀʥʠʤ ʠʨʠʪʘʥʩʠʤʘ ʢʘʦ 

ʰʪʦ ʩʫ ʜʫʚʘʥ ʠ ʘʟʙʝʩʪ (138). ʄʝʹʫʪʠʤ, ʠʥʬʣʘʤʘʪʦʨʥʘ ʤʠʢʨʦʩʨʝʜʠʥʘ ʥʘʣʘʟʠ ʩʝ ʠ ʢʦʜ ʦʥʠʭ 
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ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʛʜʝ ʩʝ ʥʝ ʨʘʜʠ ʦ ʧʨʝʪʭʦʜʥʦʿ ʝʚʠʜʝʥʪʥʦʿ ʧʝʨʟʠʩʪʝʥʪʥʦʿ ʠʥʬʝʢʮʠʿʠ, ʢʘʦ ʰʪʦ 

ʿʝ ʨʝʮʠʤʦ ʩʣʫʯʘʿ ʧʨʠʩʫʩʪʚʘ ʿʘʢʝ ʠʥʬʣʘʤʘʪʦʨʥʝ ʨʝʘʢʮʠʿʝ ʫ ʤʘʣʠʛʥʦ ʠʟʤʝˁʝʥʦʤ ʪʢʠʚʫ ʜʦʿʢʝ 

(139,140). ʇʦʚʝ˂ʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ TNF-Ŭ ʠ IL-1ɓ ʥʘʣʘʟʝ ʩʝ ʠ 

ʢʦʜ ʦʚʦʛ ʢʘʨʮʠʥʦʤʘ ʠ ʧʦʚʝʟʘʥʝ ʩʫ ʩʘ ʚʝ˂ʦʤ ʠʥʚʘʟʠʚʥʦʰ˂ʫ ʪʫʤʦʨʘ ʠ ʚʝ˂ʦʤ ʤʦʛʫ˂ʥʦʰ˂ʫ 

ʥʘʩʪʘʥʢʘ ʨʝʮʠʜʠʚʘ ʠʣʠ ʩʝʢʫʥʜʘʨʥʦʛ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ (141).ʆʚʘʢʚʠ ʧʦʜʘʮʠ ʫʢʘʟʫʿʫ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʩʪ ʦʜʥʦʩʘ ʪʫʤʦʨʘ ʠ ʠʥʬʣʘʤʘʮʠʿʝ. 

ʀʘʢʦ ʿʝ ʧʨʚʦʙʠʪʥʘ ʭʠʧʦʪʝʟʘ ʙʠʣʘ ʜʘ ʧʨʦʣʦʥʛʠʨʘʥʘ ʠʥʬʣʘʤʘʮʠʿʘ ʜʦʚʦʜʠ ʜʦ ʨʘʟʚʦʿʘ 

ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʢʘʩʥʠʿʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʠ ʜʦʢʘʟʠ ʜʘ ʠ ʩʘʤ ʪʫʤʦʨ ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʯʘʥʝ 

ʠʥʬʣʘʤʘʪʦʨʥʝ ʨʝʘʢʮʠʿʝ. ʀʥʬʣʘʤʘʪʦʨʥʝ ˂ʝʣʠʿʝ ʠ ʤʝʜʠʿʘʪʦʨʠ ʠʥʬʣʘʤʘʮʠʿʝ ʯʠʥʝ ʚʝʣʠʢʠ ʜʝʦ 

ʪʫʤʦʨʩʢʝ ʤʠʢʨʦʩʨʝʜʠʥʝ. ʋ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʠʥʬʣʘʤʘʮʠʿʘ ʧʨʝʪʭʦʜʠ ʥʘʩʪʘʥʢʫ ʢʘʨʮʠʥʦʤʘ, 

ʜʦʢ ʫ ʜʨʫʛʠʤ ʦʥʢʦʛʝʥʝ ʧʨʦʤʝʥʝ ʜʦʚʦʜʝ ʜʦ ʩʪʚʘʨʘˁʘ ʠʥʬʣʘʤʘʪʦʨʥʝ ʤʠʢʨʦʩʨʝʜʠʥʝ (34).  

ɻʝʥʝʪʩʢʘ ʦʩʥʦʚʘ ʫ ʥʘʩʪʘʥʢʫ ʥʝʢʠʭ ʪʫʤʦʨʘ ʜʦʢʘʟʘʥʘ ʿʝ ʠ ʫ ʧʨʝʪʢʣʠʥʠʯʢʠʤ ʩʪʫʜʠʿʘʤʘ, ʛʜʝ 

ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʤʦʛʫ ʜʘ ʦʜʨʞʝ ʠʥʬʣʘʤʘʪʦʨʥʫ ʨʝʘʢʮʠʿʫ ʙʝʟ ʧʦʩʪʦʿʝ˂ʠʭ ʩʧʦˀʘʰˁʠʭ ʫʟʨʦʢʘ 

ʢʘʦ ʰʪʦ ʩʫ ʙʘʢʪʝʨʠʿʝ ʠʣʠ ʜʨʫʛʠ. ʇʨʠʤʝʨ ʛʝʥʝʪʩʢʠ ʫʩʣʦʚˀʝʥʝ ʠʥʬʣʘʤʘʪʦʨʥʝ ʨʝʘʢʮʠʿʝ ʿʝ 

RAS, ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʝ ʤʫʪʠʨʘʥʠʭ ʦʥʢʦʛʝʥʘ. ɸʢʪʠʚʘʮʠʿʘ RAS-RAF ʩʠʛʥʘʣʥʦʛ ʧʫʪʘ ʜʦʚʦʜʠ 

ʜʦ ʧʨʦʜʫʢʮʠʿʝ ʙʨʦʿʥʠʭ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʤʝʜʠʿʘʪʦʨʘ ʠ ʧʨʝʜʩʪʘʚˀʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʤʝʪʫ 

ʘʥʪʠ-ʪʫʤʦʨʩʢʝ ʪʝʨʘʧʠʿʝ (142). 

ɼʘʢʣʝ, ʤʝʭʘʥʠʟʘʤ ʧʦʨʝʤʝ˂ʝʥʝ ʨʝʛʫʣʘʮʠʿʝ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʤʘʣʠʛʥʦʤ ʪʢʠʚʫ ʦʛʣʝʜʘ ʩʝ ʫ 

ʩʧʦˀʘʰˁʠʤ ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ ʜʦʚʦʜʝ ʜʦ ʧʨʦʜʫʢʮʠʿʝ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ 

ʤʝʜʠʿʘʪʦʨʘ ʠ/ʠʣʠ ʛʝʥʝʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ ʩʘʤʠʭ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʪʚʘʨʘʿʫ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʝ ʤʝʜʠʿʘʪʦʨʝ (143). ʂʣʠʥʠʯʢʠ ʧʨʠʤʝʨ ʫʜʨʫʞʝʥʦʛ ʜʝʿʩʪʚʘ ʩʧʦˀʥʦʛ ʬʘʢʪʦʨʘ 

ʟʘʧʘˀʝˁʘ ʠ ʛʝʥʝʪʩʢʠʭ ʧʨʦʤʝʥʘ ʢʦʿʝ ʫʟʨʦʢʫʿʫ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʦʛʣʝʜʘ ʩʝ ʫ 

ʥʘʩʪʘʥʢʫ ʜʫʢʪʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ ʧʘʥʢʨʝʘʩʘ ʛʜʝ ʠ ʧʘʥʢʨʝʘʪʠʪʠʩ ʫʟʨʦʢʦʚʘʥ ʩʧʦˀʘʰˁ ʠʤ 

ʬʘʢʪʦʨʠʤʘ (ʘʣʢʦʭʦʣ) ʠ KRAS  ʤʫʪʘʮʠʿʘ ʠʛʨʘʿʫ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʧʘʪʦʛʝʥʝʟʠ ʦʚʦʛ ʢʘʨʮʠʥʦʤʘ 

(144).  

ɼʦʢʘʟʠ ʦ ʧʦʩʪʦʿʘˁʫ ʩʧʦˀʘʰˁʠʭ ʠ ʫʥʫʪʨʘʰˁʠʭ ʬʘʢʪʦʨʘ ʫ ʥʘʩʪʘʥʢʫ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ 

ʩʚʝʜʦʯʝ ʦ ʩʣʦʞʝʥʦ ʿ ʫʣʦʟʠ ʤʝʭʘʥʠʟʤʘ ʠʥʬʣʘʤʘʮʠʿʝ ʪʦʢʦʤ ʢʘʨʮʠʥʦʛʝʥʝʟʝ. ʋʣʦʛʘ 

ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʨʘʟʚʦʿʫ ʪʫʤʦʨʘ ʚʝʨʦʚʘʪʥʦ ʟʘʚʠʩʠ ʦʜ ʧʨʠʨʦʜʝ ʪʫʤʦʨʘ ʠ ʤʝʹʫʩʦʙʥʝ 

ʠʥʪʝʨʘʢʮʠʿʝ ʪʫʤʦʨʩʢʠʭ, ʠʤʫʥʩʢʠʭ ʠ ʠʤʬʣʘʤʘʪʦʨʥʠʭ ˂ʝʣʠʿʘ. ʋ ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʩʨʝʜʠʥʠ 
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ʧʦʩʪʦʿʠ ʠʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʘʥʠʪʫʤʦʨʩʢʦʛ ʦʜʛʦʚʦʨʘ ʠ ʪʫʤʦʨʩʢʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʝ 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʘ ʩʣʘʙʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʦʜʛʦʚʦʨ. ʇʦʨʝʤʝ˂ʘʿ ʨʝʛʫʣʘʮʠʿʝ ʠʥʬʣʘʤʘʮʠʿʝ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘʚʘ ʨʠʟʠʢ ʟʘ ʥʘʩʪʘʥʘʢ ʥʝʢʠʭ ʤʘʣʠʛʥʦʤʘ. ʀʜʝʥʪʠʬʠʢʦʚʘˁʝ ʤʝʭʘʥʠʟʘʤʘ ʢʦʿʠʤ ʿʝ 

ʨʝʛʫʣʘʮʠʿʘ ʠʥʬʣʘʤʘʮʠʿʝ ʧʦʨʝʤʝ˂ʝʥʘ ʢʦʜ ʢʘʨʮʠʥʦʤʘ, ʪʝ ʜʦʣʘʟʠ ʜʦ ʩʪʚʘʨʘˁʘ ʬʘʢʪʦʨʘ ʢʦʿʠ 

ʧʦʪʧʦʤʘʞʫ ʥʘʩʪʘʥʘʢ ʠ ʧʨʦʛʨʝʩʠʿʫ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʤʦʞʝ ʜʘ ʧʨʫʞʠ ʥʦʚʝ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʠ 

ʪʝʨʘʧʠʿʩʢʝ ʤʦʛʫ˂ʥʦʩʪʠ. 

ʇʦʚʝʟʘʥʦʩʪ ʤʘʣʠʛʥʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʠ ʠʥʬʣʘʤʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʪʦʤʝ ʜʘ ʚʝʣʠʢʠ ʙʨʦʿ 

ʤʝʜʠʿʘʪʦʨʘ ʟʥʘʯʘʿʥʠʭ ʟʘ ʥʘʩʪʘʥʘʢ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʫʯʝʩʪʚʫʿʫ ʠ ʫ ʧʨʦʮʝʩʫ ʨʝʛʝʥʝʨʘʮʠʿʝ ʠ 

ʟʘʨʘʩʪʘˁʘ ʨʘʥʘ. ʇʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʤʝʜʠʿʘʪʦʨʠ, ʢʘʦ ʰʪʦ ʩʫ ʮʠʪʦʢʠʥʠ, ʭʝʤʦʢʠʥʠ ʠ ˁʠʭʦʚʠ 

ʨʝʮʝʧʪʦʨʠ, ʤʝʪʘʣʦʧʨʦʪʝʠʥʘʟʝ ʠ ʜʨʫʛʠ, ʠʛʨʘʿʫ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʧʨʦʤʝʥʘʤʘ ʟʜʨʘʚʝ ˂ʝʣʠʿʝ ʫ 

ʤʘʣʠʛʥʫ, ʩʪʠʤʫʣʠʩʘˁʫ ʤʘʣʝ ʛʨʫʧʝ ˂ʝʣʠʿʘ ʜʘ ʥʝʦʤʝʪʘʥʦ ʨʘʩʪʝ, ʠʥʬʠʣʪʨʘʮʠʿʠ ʪʫʤʦʨʩʢʠʭ 

˂ʝʣʠʿʘ ʫ ʟʜʨʘʚʦ ʪʢʠʚʦ ʠ ʤʝʪʘʩʪʘʟʠʨʘˁʫ ʫ ʜʨʫʛʝ ʦʨʛʘʥʝ (33,132,145).  ʉʧʦʩʦʙʥʦʩʪ ʪʫʤʦʨʩʢʠʭ 

˂ʝʣʠʿʘ ʜʘ ʩʝ ʠʥʬʠʣʪʨʠʨʘʿʫ ʫ ʦʢʦʣʥʦ ʪʢʠʚʦ ʫʚʝ˂ʘʚʘ ʩʝ ʫ ʧʨʠʩʫʩʪʚʫ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ 

ʮʠʪʦʢʠʥʘ ʢʘʦ ʰʪʦ ʩʫ TNF-Ŭ, IL-1 ʠ IL-6 (146). ɺʝ˂ʠʥʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ, ʢʦʿʝ 

ʩʪʚʘʨʘʿʫ ʠʤʫʥʩʢʠ ʩʠʩʪʝʤ ʜʦʤʘ˂ʠʥʘ ʠʣʠ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ, ʧʦʜʩʪʠʯʫ ʨʘʟʚʦʿ ʪʫʤʦʨʘ, 

ʫʤʥʦʞʘʚʘˁʝ ʠ ʧʨʝʞʠʚˀʘʚʘˁʝ ʤʘʣʠʛʥʠʭ ˂ʝʣʠʿʘ, ʘʥʛʠʦʛʝʥʝʟʫ, ʤʝʪʘʩʪʘʟʠʨʘˁʝ, ʩʤʘˁʝˁʝ 

ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʜʦʤʘ˂ʠʥʘ ʠ ʤʝˁʘʿʫ ʦʜʛʦʚʦʨ ʜʦʤʘ˂ʠʥʘ ʥʘ ʭʦʨʤʦʥʝ ʠ ʭʝʤʠʦʪʝʨʘʧʝʫʪʠʢʝ 

(33,34).  

ʆʩʥʦʚʥʦ ʧʠʪʘˁʝ ʢʦʿʝ ʩʝ ʥʘʤʝ˂ʝ ʿʝ ʜʘ ʣʠ ʿʝ ʠʥʬʣʘʤʘʮʠʿʘ ʜʦʚʦˀʥʘ ʜʘ ʜʦʹʝ ʜʦ ʥʘʩʪʘʥʢʘ 

ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʠʣʠ ʿʝ ʥʝʦʧʭʦʜʥʦ ʜʝʿʩʪʚʦ ʜʨʫʛʦʛ ʢʘʥʮʝʨʦʛʝʥʦʛ ʬʘʢʪʦʨʘ ʠʣʠ ʬʘʢʪʦʨʘ 

ʜʦʤʘ˂ʠʥʘ. ɱʘʩʥʦ ʿʝ ʜʘ ʿʝ ʫʪʠʮʘʿ ʠʥʬʣʘʤʘʮʠʿʝ ʥʘ ʥʘʩʪʘʥʘʢ ʦʙʦˀʝˁʘ ʿʘʢʦ ʢʦʤʧʣʝʢʩʘʥ. 

ʍʨʦʥʠʯʥʘ ʠʥʬʣʘʤʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʧʘʪʦʤʦʨʬʦʣʦʰʢʫ ʦʩʥʦʚʫ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʙʦˀʝˁʘ ʦʩʠʤ 

ʤʘʣʠʛʥʠʭ. ɱʝʜʘʥ ʦʜ ʧʨʠʤʝʨʘ ʿʝ ʭʨʦʥʠʯʥʘ ʦʧʩʪʨʫʢʪʠʚʥʘ ʙʦʣʝʩʪ ʧʣʫ˂ʘ ʢʦʿʘ ʩʝ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ 

ʢʘʨʘʢʪʝʨʠʰʝ ʧʨʦʣʦʥʛʠʨʘʥʦʤ ʠʥʬʣʘʤʘʮʠʿʦʤ, ʠʘʢʦ ʫ ʠʩʪʦ ʚʨʝʤʝ ʧʦʩʪʦʿʠ ʩʤʘˁʝʥ ʠʤʫʥʩʢʠ 

ʦʜʛʦʚʦʨ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ (147,148). ʆʩʠʤ ʪʦʛʘ, ʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʩʝ ʢʦʜ ʧʦʿʝʜʠʥʠʭ 

ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʨʘʟʣʠʢʫʿʝ ʠ ʫ ʭʠʩʪʦʣʦʰʢʦʤ ʩʤʠʩʣʫ. ʋ ʪʦʤ ʩʤʠʩʣʫ ʙʠ˂ʝ ʚʘʞʥʦ  

ʫʩʪʘʥʦʚʠʪʠ ʢʦʿʠ ʿʝ ˂ʝʣʠʿʩʢʠ ʠ ʤʦʣʝʢʫʣʘʨʥʠ ʦʜʛʦʚʦʨ ʟʘʿʝʜʥʠʯʢʠ ʟʘ ʩʚʝ ʠʥʬʣʘʤʘʪʦʨʥʝ 

ʨʝʘʢʮʠʿʝ ʢʦʜ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ, ʘ ʢʦʿʝ ʩʫ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠʥʬʣʘʤʘʪʦʨʥʦʛ ʦʜʛʦʚʦʨʘ ʢʦʜ 

ʨʘʟʣʠʯʠʪʠʭ ʢʘʥʮʝʨʘ.  
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ʈʝʟʫʣʪʘʪʠ ʙʨʦʿʥʠʭ ʢʣʠʥʠʯʢʠʭ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʭ ʩʪʫʜʠʿʘ ʥʘʤʝ˂ʫ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʥʘʩʪʘʥʘʢ 

ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʤʫʣʪʠʬʘʢʪʦʨʠʿʝʣʥʠ, ʝʪʘʧʥʠ ʧʨʦʮʝʩ ʫ ʢʦʤʝ ʫʪʠʮʘʿ ʠʤʘʿʫ ʬʘʢʪʦʨʠ ʦʢʦʣʠʥʝ 

ʢʘʦ ʠ ʛʝʥʝʪʩʢʠ ʬʘʢʪʦʨʠ (149).  

ɹʨʦʿʥʝ ʝʧʠʜʝʤʠʦʣʦʰʢʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʝ ʩʫ ʜʘ ʿʝ ʠʥʮʠʜʝʥʮʘ ʥʘʩʪʘʥʢʘ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠʭ, 

ʧʣʫ˂ʥʠʭ ʠ ʤʘʣʠʛʥʠʭ ʦʙʦˀʝˁʘ, ʧʨʝ ʩʚʝʛʘ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ, ʣʘʨʠʥʢʩʘ ʠ ʤʦʢʨʘ˂ʥʝ ʙʝʰʠʢʝ, 

ʚʝ˂ʘ ʢʦʜ ʧʫʰʘʯʘ, ʘʣʠ ʤʝʭʘʥʠʟʘʤ ʜʝʿʩʪʚʘ ʜʫʚʘʥʘ ʥʠʿʝ ʿʦʰ ʫʚʝʢ ʜʦ ʢʨʘʿʘ ʨʘʟʿʘʰˁʝʥ. Jʝʜʘʥ ʦʜ 

ʧʨʝʪʧʦʩʪʘʚˀʝʥʠʭ ʤʝʭʘʥʠʟʘʤʘ ʤʘʣʠʛʥʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʧʦʜ ʜʝʿʩʪʚʦʤ ʮʠʛʘʨʝʪʘ ʿʝ 

ʠʥʬʣʘʤʘʮʠʿʘ, ʿʝʨ ʥʝʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘʥʝ 

ʧʨʦʜʫʢʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ (150). ʉʫʧʨʦʪʥʦ ʦʚʦʤʝ, ʧʦʩʪʦʿʝ ʧʦʜʘʮʠ ʠ ʜʘ ʜʫʚʘʥ 

ʠʤʘ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʦ ʜʝʿʩʪʚʦ. ʀʥʪʝʨʝʩʘʥʘʪʘʥ ʿʝ ʧʦʜʘʪʘʢ ʜʘ ʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠʪʠʩʘ, 

ʪʠʧʠʯʥʦʛ ʠʥʬʣʘʤʘʮʠʿʩʢʦʛ ʦʙʦˀʝˁʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ, ʙʦʣʫʿʫ ʫʛʣʘʚʥʦʤ ʥʝʧʫʰʘʯʠ, ʘ ʫʢʦʣʠʢʦ 

ʢʦʜ ʦʙʦʣʝʣʠʭ ʧʦʩʪʦʿʠ ʧʦʜʘʪʘʢ ʦ ʧʫʰʝˁʫ ʙʦʣʝʩʪ ʿʝ ʥʘʩʪʘʣʘ ʥʘʢʦʥ ʧʨʝʩʪʘʥʢʘ ʧʫʰʝˁʘ (151).   

ʋ ʮʠˀʫ ʫʪʚʨʹʠʚʘˁʘ ʧʦʚʝʟʘʥʦʩʪʠ ʠʥʬʣʘʤʘʮʠʿʝ ʢʘʦ ʨʝʟʫʣʪʘʪʘ ʧʫʰʝˁʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ 

LSCC, ʫ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʧʦʨʝʜʠʣʠ ʩʤʦ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ 

(IL-1ɓ, IL-6 ʠ TNF-Ŭ) ʧʫʰʘʯʘ ʩʘ LSCC ʠ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ, ʘʣʠ ʥʠʩʤʦ ʥʘʰʣʠ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ. ʀʩʪʦ ʪʘʢʦ, ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʝʜʠʿʘʪʦʨʘ Th1 ʠ Th2 ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ, IL-17 ʠ IL-22 ʥʠʩʫ ʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʨʘʟʣʠʢʦʚʘʣʝ ʢʦʜ ʦʙʦʣʝʣʠʭ ʠ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ. 

ʉʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʥʠʿʝ ʙʠʣʦ ʥʠʪʠ ʢʘʜʘ ʩʤʦ ʧʦʨʝʜʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ ʠ ʥʝʧʫʰʘʯʘ. ʇʨʝʤʘ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʩʝʨʫʤʩʢʠ 

ʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʢʦʜ ʧʫʰʘʯʘ ʢʦʿʠ ʙʦʣʫʿʫ ʦʜ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʥʠʿʝ ʧʦʚʝ˂ʘʥ ʫ 

ʦʜʥʦʩʫ ʥʘ ʠʥʬʣʘʤʘʮʠʿʫ ʢʦʜ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ. ʊʘʢʦʹʝ, ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʠʥʬʣʘʤʘʪʦʥʠʭ ʮʠʪʦʢʠʥʘ ʥʝ ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʠʥʬʣʘʤʘʮʠʿʘ ʢʦʜ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ ʠʟʨʘʞʝʥʠʿʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʝ ʥʝʧʫʰʘʯʝ, ʥʠʪʠ ʢʦʜ ʟʜʨʘʚʠʭ ʧʫʰʘʯʘ ʧʦʩʪʦʿʠ ʧʨʦʤʝʥʘ ʫ ʪʠʧʫ ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʧʫʰʘʯʝ. ʉʫʧʨʦʪʥʦ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ɿʠʜʝʣ (Zeidel) ʿʝ ʩʘ 

ʩʘʨʘʜʥʠʮʠʤʘ ʧʦʢʘʟʘʦ ʜʘ ʧʫʰʝˁʝ ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʯʘʥʦʛ ʠʥʬʣʘʤʘʪʦʨʥʦʛ ʦʜʛʦʚʦʨʘ ʢʦʜ 

ʘʩʠʤʧʪʦʤʘʪʩʢʠʭ ʧʫʰʘʯʘ, ʥʘʰʘʚʰʠ ʧʦʚʠʰʝʥʝ ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ 

ʮʠʪʦʢʠʥʘ IL-1ɓ, IL-6 ʠ TNF-Ŭ (152).   

ʄʝʹʫʪʠʤ, ʢʘʜʘ ʩʤʦ ʧʦʨʝʜʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʫʰʝˁʝ, ʜʦʙʠʣʠ ʩʤʦ ʥʝʦʯʝʢʠʚʘʥʝ ʨʝʟʫʣʪʘʪʝ. ʂʦʜ ʦʙʦʣʝʣʠʭ ʧʫʰʘʯʘ ʥʘʰʣʠ ʩʤʦ ʩʪʘʪʠʩʪʠʯʢʠ 



˳Φ ˿͙͍͙ͦͭͪͦΐΦ ˴ͦͤͼ͔ͤͭͪ͊ͼ͙͔͞ ͼ͙͙ͭͦͤ͊͟ ͯ ͔ͫͪͯͣͯ ͦ͒͟ ͨ͊ͼ͙͔ͤ͊ͭ͊͞ ͫ͊ ͨ͊ͤͦ͡ͼ͔͙ͯ͊ͪͤͣ͡͡ ͊ͪ͟ͼ͙ͤͦͣͦͣ 
͙͊ͪͤͫ͊͟͡ 

 
 

108 
 

ʟʥʘʯʘʿʥʦ ʥʠʞʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TNF-Ŭ ʠ IL-1ɓ (p< 0,05) ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʧʫʰʘʯʝ. ʇʨʝʤʘ ʥʘʰʠʤ 

ʨʝʟʫʣʪʘʪʠʤʘ, ʧʫʰʝˁʝ ʜʦʚʦʜʠ ʜʦ ʩʤʘˁʝʥʦʛ ʠʥʬʣʘʤʘʪʦʨʥʦʛ ʦʜʛʦʚʦʨʘ ʢʦʜ ʦʙʦʣʝʣʠʭ LSCC. 

ʉʤʘˁʝʥʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʢʦʜ ʧʫʰʘʯʘ ʩʘ LSCC ʤʦʛʘʦ ʙʠ ʟʥʘʯʠʪʠ ʜʘ ʩʫ ʧʫʰʘʯʠ 

ʩʘ ʢʘʨʮʠʥʦʤʦʤ ʣʘʨʠʥʢʩʘ ʧʦʜʣʦʞʥʠʿʠ  ʙʘʢʪʝʨʠʿʩʢʠʤ, ʚʠʨʫʩʥʠʤ, ʛˀʠʚʠʯʥʠʤ ʠ ʧʘʨʘʟʠʪʘʥʠʤ 

ʠʥʬʝʢʮʠʿʘʤʘ ʩ ʦʙʟʠʨʦʤ ʥʘ ʫʣʦʛʫ ʢʦʿʫ ʦʚʠ ʮʠʪʦʢʠʥʠ ʠʤʘʿʫ ʫ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ (153,154).  

TNF-Ŭ ʿʝ ʧʨʦʪʦʪʠʧ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʦʛ ʮʠʪʦʢʠʥʘ. ʆʚʘʿ ʮʠʪʦʢʠʥ ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʦʜʙʨʘʥʠ 

ʦʨʛʘʥʠʟʤʘ ʦʜ ʙʘʢʪʝʨʠʩʿʢʠʭ, ʚʠʨʫʩʥʠʭ ʠ ʧʘʨʘʟʠʪʘʨʥʠʭ ʠʥʬʝʢʮʠʿʘ (153). ʀʘʢʦ ʿʝ ʧʨʚʦʙʠʪʥʦ 

ʦʪʢʨʠʚʝʥʦ ʜʘ ʠʤʘ ʪʦʢʩʠʯʥʦ ʜʝʿʩʪʚʦ ʥʘ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʫ ʚʠʩʦʢʠʤ ʜʦʟʘʤʘ, ʧʦ ʯʝʤʫ ʿʝ ʠ 

ʜʦʙʠʦ ʠʤʝ, TNF-Ŭ ʧʨʦʜʫʢʫʿʫ ʤʘʣʠʛʥʝ ˂ʝʣʠʿʝ ʠ ʠʥʬʣʘʤʘʪʦʨʥʝ ˂ʝʣʠʿʝ, ʘ ʦʥ ʫ ʪʫʤʦʨʩʢʦʿ 

ʤʠʢʨʦʩʨʝʜʠʥʠ ʧʦʚʝ˂ʘʚʘ ʞʠʚʦʪ ˂ʝʣʠʿʝ, ʠʥʚʘʟʠʿʫ ʠ ʘʥʛʠʦʝʥʝʟʫ (146). ʇʦʢʘʟʘʥʦ ʿʝ ʪʘʢʦʹʝ ʜʘ 

TNF-Ŭ ʜʦʚʦʜʠ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʝʧʠʪʝʣʠʿʘʣʥʠʭ ʫ ʤʝʟʝʥʭʠʤʥʝ ˂ʝʣʠʿʝ ʢʦʜ ʠʥʪʝʩʪʠʥʘʣʥʠʭ 

ʤʘʣʠʛʥʦʤʘ (155). ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʩʪʫʜʠʿʘʤʘ ʧʦʢʘʟʘʥʦ ʿʝ ʜʘ ʘʥʪʠʪʝʣʘ ʥʘ TNF-Ŭ 

ʩʤʘˁʫʿʫ ʪʫʤʦʨʩʢʠ ʨʘʩʪ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʿʝʪʨʝ, ʢʦʣʦʨʝʢʪʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ ʠ ʢʘʨʮʠʥʦʤʘ 

ʧʘʥʢʨʝʘʩʘ, ʠʘʢʦ ʿʝ ʪʘʯʘʥ ʤʝʭʘʥʠʟʘʤ ʜʝʿʩʪʚʘ ʥʝʧʦʟʥʘʪ (156,157). ʋ ʧʨʝʪʢʣʠʥʠʯʢʦʿ ʠ 

ʢʣʠʥʠʯʢʦʿ ʧʨʘʢʩʠ, Infliximab ʠ ɽtanercept, ʩʧʝʮʠʬʠʯʥʠ ʠʥʭʠʙʠʪʦʨʠ TNF-Ŭ, ʜʦʚʦʜʝ ʜʦ 

ʨʝʜʫʢʮʠʿʝ ʫ ʨʘʟʚʦʿʫ ʢʘʨʮʠʥʦʤʘ ʙʫʙʨʝʛʘ, ʜʦʿʢʝ, ʧʘʥʢʨʝʘʩʘ ʠ ʢʦʣʦʨʝʢʪʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ (158). 

ɻʝʥʝʪʩʢʠ ʧʦʣʠʤʦʨʬʠʟʘʤ ʢʦʿʠ ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘʥʝ ʧʨʦʜʫʢʮʠʿʝ TNF-Ŭ ʧʦʚʝʟʘʥ ʿʝ ʩʘ 

ʤʫʣʪʠʧʣʠʤ ʤʠʿʝʣʦʤʦʤ, ʢʘʨʮʠʥʦʤʦʤ ʤʦʢʨʘ˂ʥʝ ʙʝʰʠʢʝ, ʭʝʧʘʪʦʮʝʣʫʣʘʨʥʠʤ ʢʘʨʮʠʥʦʤʦʤ, 

ʢʘʨʮʠʥʦʤʦʤ ʞʝʣʫʮʘ ʠ ʜʦʿʢʝ, ʢʘʦ ʠ ʩʘ ʣʦʰʦʤ ʧʨʦʛʥʦʟʦʤ ʢʦʜ ʭʝʤʘʪʦʣʦʰʢʠʭ ʤʘʣʠʛʥʠʭ 

ʙʦʣʝʩʪʠ (159).  

IL-1ɓ ʿʝ ʮʠʪʦʢʠʥ ʢʦʿʠ ʫʯʝʩʪʚʫʿʝ ʫ ʦʜʙʨʘʥʠ ʦʨʛʘʥʠʟʤʘ ʦʜ ʙʘʢʪʝʨʠʿʘ, ʚʠʨʫʩʘ ʠ ʛˀʠʚʠʮʘ (154). 

Kʘʦ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʮʠʪʦʢʠʥ, IL-1ɓ ʩʝ ʧʦʚʝʟʫʿʝ ʩʘ ʠʥʬʣʘʤʘʮʠʿʩʢʠʤ, ʘʣʠ ʠ ʤʘʣʠʛʥʠʤ 

ʙʦʣʝʩʪʠʤʘ ʞʝʣʫʮʘ, ʜʝʙʝʣʦʛ ʮʨʝʚʘ ʠ ʨʝʢʪʫʤʘ (154,160-162). ʅʦʚʠʿʝ ʩʪʫʜʠʿʝ ʙʘʟʠʨʘʥʝ ʩʫ ʥʘ 

ʧʨʦʫʯʘʚʘˁʫ ʝʧʠʛʝʥʝʪʩʢʠʭ ʧʨʦʤʝʥʘ ʚʝʟʘʥʠʭ ʟʘ ʧʨʦʜʫʢʮʠʿʫ IL-1ɓ ʟʘ ʢʦʿʝ ʩʝ ʩʤʘʪʨʘ ʜʘ ʠʤʘʿʫ 

ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʧʘʪʦʛʝʥʝʟʠ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ (163-165).  

ʀʘʢʦ ʥʝʦʯʝʢʠʚʘʥʠ, ʥʘʰʠ ʨʝʟʫʣʪʘʪʠ ʚʝʟʘʥʠ ʟʘ ʦʜʥʦʩ ʧʫʰʝˁʘ ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ 

ʮʠʪʦʢʠʥʘ ʧʦʢʣʘʧʘʿʫ ʩʝ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʩʪʫʜʠʿʝ ʠʟ 2014. ʛʦʜʠʥʝ, ʛʜʝ ʿʝ ʧʦʢʘʟʘʥʦ ʩʤʘʝˁʥʝ 

ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʢʦʜ ʧʫʰʘʯʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʧʫʰʘʯʝ 

(166). ʋ ʜʦʩʪʫʧʥʦʿ ʤʝʜʠʮʠʥʩʢʦʿ ʣʠʪʝʨʘʪʫʨʠ ʥʘʣʘʟʝ ʩʝ ʦʧʨʝʯʥʠ ʨʝʟʫʣʪʘʪʠ ʩʪʫʜʠʿʘ ʚʝʟʘʥʦ ʟʘ 
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ʫʪʠʮʘʿ ʥʠʢʦʪʠʥʘ ʥʘ ʧʨʦʜʫʢʮʠʿʫ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ. ʉʣʠʯʥʦ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, 

in vitro ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ ʩʤʘˁʝˁʝ ʧʦʜʫʢʮʠʿʝ IL-1ɓ, IL-2, IFN-ɔ ʠ TNF-Ŭ ʫʩʣʝʜ ʜʝʿʩʪʚʘ 

ʜʫʚʘʥʩʢʦʛ ʜʠʤʘ (167-169). ʇʨʠ ʪʦʤʝ, ʚʨʝʜʘʥ ʧʘʞˁʝ ʿʝ ʧʦʜʘʪʘʢ ʜʘ ʆʿʘʥʛ (Ouyang) ʠ 

ʢʦʘʫʪʦʨʠ ʫ ʩʚʦʿʦʿ ʩʪʫʜʠʿʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʘʤ ʥʠʢʦʪʠʥ ʠʟ ʜʫʚʘʥʩʢʦʛ ʜʠʤʘ ʥʝ ʫʪʠʯʝ ʥʘ 

ʧʨʦʜʫʢʮʠʿʫ ʧʨʦʠʥʬʣʘʤʘʪʦʨʠʭ ʮʠʪʦʢʠʥʘ, ʘʣʠ ʜʘ ʭʠʜʨʦʭʠʥʦʥ, ʩʘʩʪʦʿʘʢ ʜʫʚʘʥʩʢʦʛ ʜʠʤʘ, 

ʿʘʩʥʦ ʜʦʚʦʜʠ ʜʦ ʩʤʘˁʝʥʝ ʧʨʦʜʫʢʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ IL-1ɓ ʠ TNF-Ŭ (167). ʉʘ 

ʜʨʫʛʝ ʩʪʨʘʥʝ, ʦʜʨʝʹʝʥʠ ʙʨʦʿ ʩʪʫʜʠʿʘ  ʫʢʘʟʫʿʝ ʜʘ ʫʩʣʝʜ ʠʟʣʘʛʘˁʘ ʜʫʚʘʥʫ ʜʦʣʘʟʠ ʜʦ ʧʦʚʝ˂ʘˁʘ 

ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ (170-171). 

ʋʪʠʮʘʿ ʧʫʰʝˁʘ ʥʘ ʭʫʤʘʥʝ ˂ʝʣʠʿʝ ʿʝ ʝʚʠʜʝʥʪʥʦ ʠʟʨʘʟʠʪʦ ʩʣʦʞʝʥ. ʉʘʤ ʥʠʢʦʪʠʥ ʠʟ ʜʫʚʘʥʘ ʿʝ 

ʪʦʢʩʠʯʘʥ ʠ ʟʘʩʣʫʞʘʥ ʿʝ ʟʘ ʩʪʚʘʨʘˁʝ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʜʫʚʘʥʘ, ʘʣʠ ʥʠʿʝ ʢʘʥʮʝʨʦʛʝʥ. ʋ ʜʠʤʫ 

ʮʠʛʘʨʝʪʝ ʥʘʣʘʟʠ ʩʝ ʚʠʰʝ ʦʜ 60 ʢʘʥʮʝʨʦʛʝʥʘ ʦʜ ʢʦʿʠʭ ʥʠʪʨʦʟʦʘʤʠʥʠ, ʧʦʣʠʮʠʢʣʠʯʥʠ 

ʘʨʦʤʘʪʠʯʥʠ ʫʛˀʦʚʦʜʦʥʠʮʠ ʠ ʘʨʦʤʘʪʠʯʥʠ ʘʤʠʥʠ ʠʤʘʿʫ ʥʘʿʚʝ˂ʫ ʫʣʦʛʫ ʫ ʤʘʣʠʛʥʦʿ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʠ. ʅʘʿʙʦˀʝ ʧʨʦʫʯʝʥ ʿʝ ʤʝʭʘʥʠʟʘʤ ʢʘʥʮʝʨʦʛʝʥʝʟʝ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ, ʘʣʠ 

ʩʝ ʩʣʠʯʥʘ ʘʥʘʣʦʛʠʿʘ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʠ ʢʦʜ ʜʨʫʛʠʭ ʤʘʣʠʛʥʠʭ ʦʙʦˀʝˁʘ. ʋ ʧʨʦʮʝʩʫ 

ʢʘʥʮʝʨʦʛʝʥʝʟʝ, ʥʠʢʦʪʠʥʩʢʘ ʟʘʚʠʩʥʦʩʪ ʜʦʚʦʜʠ ʜʦ ʧʨʦʣʦʥʛʠʨʘʥʦʛ ʠʟʣʘʛʘˁʘ ʢʘʥʮʝʨʦʛʝʥʠʤʘ 

ʠʟ ʜʫʚʘʥʘ. ʇʨʠ ʪʦʤʝ ʜʦʣʘʟʠ ʜʦ ˁʠʭʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ɼʅʂ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʤʫʪʘʮʠʦʥʠʭ 

ʧʨʦʤʝʥʘ ɼʅʂ. ɴʝʣʠʿʝ ʫ ʢʦʿʠʤʘ ʩʫ ʩʝ ʜʝʩʠʣʝ ʤʫʪʘʮʠʿʝ ʤʦʛʫ ʙʠʪʠ ʝʣʠʤʠʥʠʩʘʥʝ ʘʧʦʧʪʦʟʦʤ. 

ʄʝʹʫʪʠʤ, ʫʢʦʣʠʢʦ ʩʝ ʤʫʪʘʮʠʦʥʝ ʧʨʦʤʝʥʝ ʜʝʩʝ ʥʘ ʦʥʢʦʛʝʥʠʤʘ, ʢʘʦ ʰʪʦ ʩʫ RAS ʠ MYC, ʠʣʠ 

ʪʫʤʦʨ ʩʫʧʨʝʩʦʨʩʢʠʤ ʛʝʥʠʤʘ, ʢʘʦ ʰʪʦ ʿʝ p53, ʨʝʟʫʣʪʘʪ ʤʦʞʝ ʙʠʪʠ ʧʦʨʝʤʝ˂ʘʿ ʨʝʛʫʣʘʮʠʿʝ 

˂ʝʣʠʿʩʢʦʛ ʨʘʩʪʘ ʠ ʨʘʟʚʦʿ ʪʫʤʦʨʘ. ʂʘʥʮʝʨʦʛʝʥʠ ʩʝ ʪʘʢʦʹʝ ʤʦʛʫ ʜʠʨʝʢʪʥʦ ʚʝʟʘʪʠ ʟʘ ˂ʝʣʠʿʩʢʝ 

ʨʝʮʝʧʪʦʨʝ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʜʦʚʝʩʪʠ ʜʦ ʩʤʘˁʝˁʘ ʘʧʦʧʪʦʟʝ, ʧʦʿʘʯʘʥʝ ʘʥʛʠʦʛʝʥʝʟʝ ʠ ʧʦʚʝ˂ʘʥʝ 

˂ʝʣʠʿʩʢʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ (172). ʄʫʪʘʮʠʿʝ K-RAS ʦʥʢʦʛʝʥʘ ʠ p53 ʪʫʤʦʨ ʩʫʧʨʝʩʦʨʩʢʦʛ ʛʝʥʘ 

ʦʪʢʨʠʚʝʥʝ ʩʫ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ ʠ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʠ ʯʝʰ˂ʝ ʩʫ ʢʦʜ ʧʫʰʘʯʘ (173-

174). ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʫ ʧʨʦʮʝʩʫ ʢʘʥʮʝʨʦʛʝʥʝʟʝ ʜʫʚʘʥ ʜʦʚʦʜʠ ʠ ʜʦ 

ʦʢʩʠʜʘʪʠʚʥʦʛ ʩʪʨʝʩʘ ʢʦʿʠ ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʥʘʩʪʘʥʢʫ ʠ ʧʨʦʛʨʝʩʠʿʠ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʫʩʣʝʜ 

ʛʝʥʝʪʩʢʝ ʥʝʩʪʘʙʠʣʥʦʩʪʠ ʠ ʥʘʩʪʘʣʠʭ ʤʫʪʘʮʠʿʘ (175-176).  

ʆʩʠʤ ʧʦʚʠʰʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ TNF-Ŭ ʠ IL-1ɓ, ʥʘʰʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʛʨʘʥʠʯʥʦ 

ʧʦʚʠʰʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-17 (p= 0,067) ʢʦʜ ʥʝʧʫʰʘʯʘ ʢʦʿʠ ʙʦʣʫʿʫ ʦʜ LSCC ʫ ʦʜʥʦʩʫ ʥʘ 

ʦʙʦʣʝʣʝ ʧʫʰʘʯʝ.  
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IL-17 ʬʘʤʠʣʠʿʘ ʮʠʪʦʢʠʥʘ ʠʤʘ 6 ʯʣʘʥʦʚʘ ʠ ʪʦ ʩʫ IL-17A, IL-17B,  IL-17C,  IL-17D,  IL-17E,  

IL-17F. IL-17A ʩʪʚʘʨʘʿʫ Th17, ʘʣʠ ʠ ʜʨʫʛʝ ˂ʝʣʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʤʘʢʨʦʬʘʛʠ, ʜʝʥʪʨʠʪʠʯʥʝ 

˂ʝʣʠʿʝ, NK ˂ʝʣʠʿʝ, CD8+ T ˂ʝʣʠʿʝ, Tregs, ʥʝʫʪʨʦʬʠʣʠ, ʤʘʩʪʦʮʠʪʠ ʠ ʜʨʫʛʝ. IL-17 ʧʨʝʤʘ 

ʥʝʢʠʤ ʩʪʫʜʠʿʘʤʘ ʠʩʧʦˀʘʚʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʦ ʜʝʿʩʪʚʦ, ʘʣʠ ˁʝʛʦʚʘ ʫʣʦʛʘ ʫ ʨʘʟʚʦʿʫ ʤʘʣʠʛʥʠʭ 

ʪʫʤʦʨʘ ʠ ʜʘˀʝ ʿʝ ʢʦʥʪʨʦʚʝʨʟʥʘ (177). ʉʤʘʪʨʘ ʩʝ ʜʘ ʦʚʘʿ ʮʠʪʦʢʠʥ ʫʪʠʯʝ ʥʘ ʥʘʢʫʧˀʘˁʝ 

ʠʥʬʣʘʤʘʪʦʨʥʠʭ ˂ʝʣʠʿʘ ʫ ʧʝʨʠʬʝʨʥʠʤ ʪʢʠʚʠʤʘ ʠ ʜʦʚʦʜʠ ʜʦ ʧʨʦʜʫʢʮʠʿʝ ʜʨʫʛʠʭ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʢʘʦ ʰʪʦ ʩʫ TNF-Ŭ, IL-6 ʠ IL-1ɓ, ʥʘ ʪʘʿ ʥʘʯʠʥ ʧʦʚʝ˂ʘʚʘʿʫ˂ʠ 

ʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ (69,178). 

ʐʪʦ ʩʝ ʪʠʯʝ ʠʩʧʠʪʠʚʘˁʘ IL-17 ʢʦʜ LSCC, ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʣʝ ʩʫ 

ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʧʨʠʩʫʩʪʚʘ IL-17 ʠ ʘʥʛʠʦʛʝʥʝʟʝ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ (179). 

ɻʨʘʥʠʯʥʦ ʧʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ IL-17 ʢʦʜ ʦʙʦʣʝʣʠʭ ʥʝʧʫʰʘʯʘ ʫ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʤʦʛʣʝ ʙʠ 

ʟʥʘʯʠʪʠ ʜʘ ʜʫʚʘʥʩʢʠ ʜʠʤ ʦʛʨʘʥʠʯʘʚʘ ʧʨʦʮʝʩ ʘʥʛʠʦʛʝʥʝʟʝ. ʄʝʹʫʪʠʤ, ʣʠʪʝʨʘʪʫʨʥʠ ʧʦʜʘʮʠ ʦ 

ʫʪʠʮʘʿʫ IL-17 ʥʘ ʘʥʛʠʦʛʝʥʝʟʫ ʢʦʜ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʩʫ ʪʘʢʦʹʝ ʦʧʨʝʯʥʠ. ʅʝʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʦʢʘʟʘʣʘ ʩʫ ʜʘ Th17 ʠ IL-17ɸ  ʧʨʦʤʦʚʠʰʫ ʘʥʛʠʦʛʝʥʝʟʫ, ʘ ʜʨʫʛʘ ʜʘ ʮʠʪʦʢʠʥʠ ʢʦʿʝ ʪʘʢʦʹʝ 

ʩʪʚʘʨʘʿʫ Th17 ˂ʝʣʠʿʝ (IL-17F, IL-21, IL-22) ʠʤʘʿʫ ʘʥʪʠʘʥʛʠʦʛʝʥʦ ʜʝʿʩʪʚʦ (180-181).  

ʇʨʝʤʘ ʣʠʪʝʨʘʪʫʨʥʠʤ ʧʦʜʘʮʠʤʘ, IL-17 ʤʦʞʝ ʠʤʘʪʠ ʠ ʧʨʦ-ʪʫʤʦʨʩʢʫ ʠ ʪʫʤʦʨ ʩʫʧʨʝʩʦʨʩʢʫ 

ʫʣʦʛʫ ʫ ʢʘʨʮʠʥʦʛʝʥʝʟʠ (26,182,183). ʂʦʜ ʢʘʨʮʠʥʦʤʘ ʞʝʣʫʮʘ, ʤʝʜʫʣʦʙʣʘʩʪʦʤʘ, ʢʘʨʮʠʥʦʤʘ 

ʿʘʿʥʠʢʘ, ʢʦʣʦʨʝʢʪʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ, ʥʝʩʠʪʥʦ˂ʝʣʠʿʩʢʦʛ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ ʠ ʢʘʨʮʠʥʦʤʘ ʜʦʿʢʝ 

ʥʘʹʝʥʘ ʿʝ ʧʦʚʝ˂ʘʥʘ ʝʢʩʧʨʝʩʠʿʘ IL-17, ʜʦʢ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʠ ˁʝʛʦʚʦ ʪʫʤʦʨ-

ʩʫʧʨʝʩʦʨʩʢʦ ʜʝʿʩʪʚʦ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʞʝʣʫʮʘ, ʩʢʚʘʤʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʿʝʜˁʘʢʘ, 

ʢʘʨʮʠʥʦʤʘ ʿʘʿʥʠʢʘ, ʭʨʦʥʠʯʥʝ ʣʠʤʬʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝ, ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʛʨʣʠ˂ʘ ʤʘʪʝʨʠʮʝ. 

ʇʨʦ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ ʠ ʚʝ˂ʘ ʘʛʨʝʩʠʚʥʦʩʪ ʪʫʤʦʨʘ ʦʙʿʘʰˁʘʚʘ ʩʝ ʠʥʭʠʙʠʮʠʿʦʤ ˂ʝʣʠʿʩʢʝ 

ʘʧʦʧʪʦʟʝ, ʥʝʛʘʪʠʚʥʠʤ ʫʪʠʮʘʿʝʤ ʥʘ ʪʫʤʦʨʩʢʫ ʠʤʫʥʦʩʪ, ʩʪʠʤʫʣʠʩʘˁʝ ʥʝʦʘʥʛʠʦʛʝʥʝʟʝ, 

ʤʝʪʘʩʪʘʟʠʨʘˁʝ ʠ ʚʝ˂ʫ ʠʥʚʘʟʠʚʥʦʩʪ ʪʫʤʦʨʘ. ɸʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ IL-17 ʦʩʪʚʘʨʫʿʝ ʢʨʦʟ 

ʜʝʿʩʪʚʦ ʥʘ ʊ ʣʠʤʬʦʮʠʪʝ ʠ ʩʪʝʯʝʥʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ, ʧʦʚʝ˂ʘˁʝ ʘʢʪʠʚʥʦʩʪʠ NK ˂ʝʣʠʿʘ ʠ 

CTL. ɳʝʛʦʚʘ ʫʣʦʛʘ ʚʝʨʦʚʘʪʥʦ ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ˂ʝʣʠʿʝ ʢʦʿʘ ʛʘ ʩʝʢʨʝʪʫʿʝ, ʩʪʘʜʠʿʫʤʘ ʪʫʤʦʨʩʢʝ 

ʧʨʦʛʨʝʩʠʿʝ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ʮʠʪʦʢʠʥʠʤʘ ʫ ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʩʨʝʜʠʥʠ (26,182).   

ʀʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʠʩʧʠʪʠʚʘʣʘ ʧʨʦʛʥʦʩʪʠʯʢʫ ʫʣʦʛʫ IL-17 ʢʦʜ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʧʦʢʘʟʫʿʫ 

ʪʘʢʦʹʝ ʦʧʨʝʯʥʝ ʨʝʟʫʣʪʘʪʝ. ɼʦʢ ʿʝ ʫ ʿʝʜʥʠʤ ʩʪʫʜʠʿʘʤʘ ʧʨʠʩʫʩʪʚʦ ʦʚʦʛ ʮʠʪʦʢʠʥʘ ʧʦʚʝʟʘʥʦ ʩʘ 
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ʜʦʙʨʦʤ, ʫ ʜʨʫʛʠʤʘ ʿʝ ʧʦʚʝʟʘʥʦ ʩʘ ʣʦʰʦʤ ʧʨʦʛʥʦʟʦʤ (178,179).  ʇʨʝʛʣʝʜʥʠ ʨʘʜʦʚʠ ɾʘʥʛʘ 

(Zhang) ʠ ɾʝʥʛʘ (Zʝng) ʩʫʛʝʨʠʰʫ ʜʘ IL-17 ʫ ʢʣʠʥʠʯʢʦʤ ʨʘʜʫ ʥʠʿʝ ʜʦʙʘʨ ʧʨʦʛʥʦʩʪʠʯʢʠ 

ʤʘʨʢʝʨ ʩ ʦʙʟʠʨʦʤ ʜʘ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʝ ʚʝʦʤʘ ʨʘʟʥʦʣʠʢʝ ʨʝʟʫʣʪʘʪʝ. ʅʘʚʝʜʝʥʝ ʩʪʫʜʠʿʝ  

ʧʦʢʘʟʫʿʫ ʜʘ ʢʦʜ ʭʝʧʘʪʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʠ ʥʝʩʠʪʥʦ˂ʝʣʠʿʩʢʦʛ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ 

ʧʦʚʝ˂ʘʥʘ ʝʢʩʧʨʝʩʠʿʘ ʦʚʦʛ ʮʠʪʦʢʠʥʘ ʟʥʘʯʠ ʣʦʰʠʿʝ ʧʨʝʞʠʚˀʘʚʘˁʝ, ʜʦʢ ʩʘʩʚʠʤ ʩʫʧʨʦʪʘʥ 

ʧʨʦʛʥʦʩʪʠʯʢʠ ʟʥʘʯʘʿ ʠʤʘ ʟʘ ʩʢʚʘʤʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤ ʿʝʜˁʘʢʘ (186-187).  

ʅʘʰʝ ʠʩʪʨʘʞʠʚʘˁʝ ʥʠʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-17 ʫ ʩʝʨʫʤʫ ʟʘʚʠʩʠ ʦʜ ʧʨʠʩʫʩʪʚʘ 

ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʥʠʪʠ ʩʝ ˁʝʛʦʚʘ ʩʝʨʫʤʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝˁʘʣʘ ʩʘ ʨʘʩʪʦʤ ʠ ʧʨʦʛʨʝʩʠʿʦʤ 

ʪʫʤʦʨʘ. ʉʣʠʯʥʦ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʥʝʜʘʚʥʦ ʦʙʿʘʚˀʝʥʘ ʩʪʫʜʠʿʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ LSCC 

ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʥʝʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʢʦʥʮʝʪʨʘʮʠʿʠ IL-17 ʢʦʜ ʦʙʦʣʝʣʠʭ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ (36). ʄʝʥʛ ʩʘ ʩʚʦʿʠʤ ʩʘʨʘʜʥʠʮʠʤʘ 

ʪʘʢʦʹʝ ʥʠʿʝ ʧʦʢʘʟʘʦ ʧʦʚʝ˂ʘʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ IL-17 ʫʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ ʢʘʨʮʠʥʦʤʘ 

ʣʘʨʠʥʢʩʘ, ʤʘʜʘ ʿʝ ʧʦʢʘʟʘʦ ʧʦʚʝ˂ʘʥʫ ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ ʟʘ IL-17 ʫ ʪʫʤʦʨ ʘʩʦʮʠʨʘʥʠʤ 

ʤʘʢʨʦʬʘʛʠʤʘ (Tumor Associated Macrophages, TAMs), ʧʨʠ ʯʝʤʫ ʿʝ ʦʚʘ ʝʢʩʧʨʝʩʠʿʘ ʜʦʙʨʦ 

ʢʦʨʝʣʠʩʘʣʘ ʩʘ ʛʫʩʪʠʥʦʤ ʢʨʚʥʠʭ ʩʫʜʦʚʘ ʫ ʪʫʤʦʨʫ (179). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʃʠ (Li) ʿʝ ʩʘ 

ʩʘʨʘʜʥʮʠʤʘ ʧʦʢʘʟʘʦ ʧʦʚʝ˂ʘʥʝ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-17 ʢʦʜ LSCC ʫ ʦʜʥʦʩʫ ʥʘ 

ʠʩʧʠʪʘʥʠʢʝ ʩʘ ʧʦʣʠʧʦʤ ʥʘ ʛʣʘʩʥʠʮʠ (188). ʊʘʢʦʹʝ, ʩʪʫʜʠʿʘ ʥʝʤʘʯʢʠʭ ʘʫʪʦʨʘ ʧʦʢʘʟʫʿʝ 

ʧʦʚʝ˂ʘʥʫ ʧʨʝʚʘʣʝʥʮʫ Th17 ˂ʝʣʠʿʘ ʫ ʧʝʨʠʬʝʨʥʦʿ ʢʨʚʠ ʦʙʦʣʝʣʠʭ ʦʜ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ, 

ʧʨʠ ʯʝʤʫ ʩʫ ʊh17 ˂ʝʣʠʿʝ ʧʨʝʜʩʪʘʚˀʘʣʝ ʟʥʘʯʘʿʘʥ ʧʨʦʮʝʥʘʪ ʪʫʤʦʨ ʠʥʬʠʣʪʨʠʰʫ˂ʠʭ 

ʣʠʤʬʦʮʠʪʘ (Tumor-Infiltrating Lymphocites, TILs) ʫ ʩʘʤʦʤ ʪʫʤʦʨʫ ʢʘʦ ʠ ʨʝʛʠʦʥʘʣʥʠʤ 

ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʥʘ ʚʨʘʪʫ, ʟʘʢˀʫʯʫʿʫ˂ʠ ʜʘ Th17 ʧʦʟʠʪʠʚʥʝ ˂ʝʣʠʿʝ ʠʤʘʿʫ ʚʝʣʠʢʠ ʫʪʠʮʘʿ 

ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʠ ʘʥʛʠʦʛʝʥʝʟʫ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ (189).  

Th17 ʧʦʣʘʨʠʟʘʮʠʿʘ ʜʝʰʘʚʘ ʩʝ ʫ ʧʨʠʩʫʩʪʚʫ IL-6, IL-21 ʠ TGF-ɓ (69).ʆʚʘʿ ʮʠʪʦʢʠʥ ʧʦʢʘʟʫʿʝ 

ʦʜʨʝʹʝʥʫ ʧʣʘʩʪʠʯʥʦʩʪ ʫ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʠ ʰʪʦ ʤʦʞʝ ʙʠʪʠ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʝʚʝʥʪʫʘʣʥʫ ʘʥʪʠ-

ʪʫʤʦʨʩʢʫ ʪʝʨʘʧʠʿʫ (47,189).  

ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʥʘʰʝ ʩʪʫʜʠʿʝ, ʫʪʠʮʘʿ ʜʫʚʘʥʘ ʥʘ ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʥʝ ʤʦʞʝ 

ʩʝ ʧʦʩʤʘʪʨʘʪʠ ʩʘʤʦ ʢʨʦʟ ʝʬʝʢʘʪ ʠʥʬʣʘʤʘʮʠʿʝ. ʀʘʢʦ ʧʦʩʪʦʿʝ ʿʘʩʥʠ ʝʧʠʜʝʤʠʦʣʦʰʢʠ ʧʦʜʘʮʠ ʦ 

ʧʦʚʝʟʘʥʦʩʪʠ ʜʫʚʘʥʘ ʩʘ ʥʘʩʪʘʥʢʦʤ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ, ʢʦʜ ʩʚʠʭ ʦʩʦʙʘ ʢʦʿʝ ʩʫ ʧʫʰʘʯʠ ʥʝ 

ʜʦʣʘʟʠ ʜʦ ʨʘʟʚʦʿʘ ʦʚʝ ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ. ɺʝʦʤʘ ʿʝ ʟʥʘʯʘʿʘʥ ʧʦʜʘʪʘʢ ʜʘ ʿʝ ʠʥʮʠʜʝʥʮʘ 
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ʢʘʨʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʤʝʹʫ ʥʘʿʚʝ˂ʠʤʘ ʫ ɽʚʨʦʧʠ ʫ ɹʘʩʢʠʿʩʢʦʿ ʨʝʛʠʿʠ ʛʜʝ ʿʝ ʫʧʦʪʨʝʙʘ 

ʜʫʚʘʥʘ ʠ ʘʣʢʦʭʦʣʘ ʿʝʜʥʘ ʦʜ ʥʘʿʨʝʹʠʭ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʠʤ ʨʝʛʠʿʘʤʘ (190). ʆʚʘʢʚʠ ʧʦʜʘʮʠ 

ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʫʪʠʮʘʿ ʜʫʚʘʥʘ ʥʘ ʥʘʩʪʘʥʘʢ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ ʿʘʢʦ ʢʦʤʧʣʝʢʩʘʥ, ʠ ʜʘ ʿʝ ʫ 

ʠʩʪʨʘʞʠʚʘˁʫ ʤʝʭʘʥʠʟʤʘ ʥʘʩʪʘʥʢʘ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʦʩʠʤ ʬʘʢʪʦʨʘ ʩʨʝʜʠʥʝ, ʥʝʦʧʭʦʜʥʦ 

ʠʩʧʠʪʠʚʘˁʝ ʠ ʛʝʥʝʪʩʢʠʭ ʬʘʢʪʦʨʘ. 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʩʤʘʪʨʘ ʚʠʰʝʩʪʝʧʝʥʠʤ ʧʨʦʮʝʩʦʤ ʫ ʢʦʤʝ 

ʦʩʠʤ ʝʢʩʧʦʥʠʨʘʥʦʩʪʠ ʬʘʢʪʦʨʠʤʘ ʩʨʝʜʠʥʝ ʫʯʝʩʪʚʫʿʫ ʠ ʦʜʨʝʹʝʥʠ ʛʝʥʝʪʩʢʠ ʠ ʝʧʠʛʝʥʝʪʩʢʠ 

ʬʘʢʪʦʨʠ, ʧʨʝʪʧʦʩʪʘʚʢʘ ʿʝ ʜʘ ʦʜʨʝʹʝʥʘ ʛʝʥʝʪʩʢʘ ʧʨʝʜʠʩʧʦʟʠʮʠʿʘ ʦʜʨʝʹʫʿʝ ʠʥʪʝʨʘʢʮʠʿʫ 

ʦʨʛʘʥʠʟʤʘ ʩʘ ʢʘʥʮʝʨʦʛʝʥʠʤʘ, ʪʝ ʪʘʢʦ ʧʦʩʪʦʿʝ ʦʩʦʙʝ ʩʘ ʤʘˁʠʤ ʠʣʠ ʚʝ˂ʠʤ ʨʠʟʠʢʦʤ ʟʘ ʨʘʟʚʦʿ 

ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ ʧʨʠʣʠʢʦʤ ʝʢʩʧʦʥʠʨʘʥʦʩʪʠ ʰʪʝʪʥʠʤ ʩʧʦˀʥʠʤ ʬʘʢʪʦʨʠʤʘ. ʆʚʘ 

ʧʨʝʜʠʩʧʦʟʠʮʠʿʘ ʧʨʠʧʠʩʫʿʝ ʩʝ ʛʝʥʝʪʩʢʦʤ ʧʦʣʠʤʦʨʬʠʟʤʫ ʚʝʟʘʥʠʤ ʟʘ ʝʥʟʠʤʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ 

ʤʝʪʘʙʦʣʠʟʘʤ ʜʫʚʘʥʘ ʠ ʘʣʢʦʭʦʣʘ (191,192). ɽʧʠʛʝʥʝʪʩʢʝ ʧʨʦʤʝʥʝ, ʦʜʥʦʩʥʦ ʧʦʣʠʤʦʨʬʠʟʘʤ 

ʦʜʨʝʹʝʥʠʭ ʛʝʥʘ ʫʪʚʨʹʝʥʠ ʩʫ ʠ ʫ ʧʘʪʦʛʝʥʝʟʠ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ (193-196). ʋ ʪʦʤ ʩʤʠʩʣʫ 

ʧʦʩʪʦʿʝ ʧʦʢʫʰʘʿʠ ʜʘ ʩʝ ʦʜʨʝʹʠʚʘˁʝʤ ʤʝʪʘʙʦʣʠʪʘ ʜʫʚʘʥʘ ʠʜʝʥʪʠʬʠʢʫʿʝ ʢʦʣʠʯʠʥʘ 

ʝʢʩʧʦʥʠʨʘʥʦʩʪʠ ʠ ʥʘʯʠʥ ʤʝʪʘʙʦʣʠʩʘˁʘ ʜʫʚʘʥʘ ʯʠʤʝ ʙʠ ʩʝ ʠʜʝʥʪʠʬʠʢʦʚʘʣʘ ʩʫʙʧʦʧʫʣʘʮʠʿʘ 

ʧʫʰʘʯʘ ʢʦʿʠ ʩʫ ʧʦʜ ʚʝ˂ʠʤ ʨʠʟʠʢʦʤ ʟʘ ʥʘʩʪʘʥʘʢ ʤʘʣʠʛʥʠʭ ʦʙʦˀʝˁʘ (197).  

ʀʘʢʦ ʥʝʜʚʦʩʤʠʩʣʝʥʠ ʝʧʠʜʝʤʠʦʣʦʰʢʠ ʧʦʜʘʮʠ ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʧʫʰʝˁʝ ʚʘʞʘʥ ʝʪʠʦʣʦʰʢʠ 

ʬʘʢʪʦʨ ʫ ʥʘʩʪʘʥʢʫ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ, ʫ ʧʨʦʫʯʘʚʘˁʫ ʧʘʪʦʛʝʥʝʟʝ ʤʘʣʠʛʥʠʭ ʪʫʤʦʨʘ 

ʣʘʨʠʥʢʩʘ ʤʦʨʘ ʩʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ ʝʢʩʧʦʥʠʨʘʥʦʩʪ ʪʝʰʢʠʤ ʤʝʪʘʣʠʤʘ ʢʦʿʠ ʜʦʚʦʜʝ ʜʦ 

ʛʝʥʝʪʩʢʠʭ ʠ ʝʧʠʛʝʥʝʪʩʢʠʭ ʧʨʦʤʝʥʘ (198).  ʉʘ ʥʘʩʪʘʥʢʦʤ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʧʦʚʝʟʘʥʘ ʿʝ 

ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʝʢʧʦʥʠʨʘʥʦʩʪ ʠʩʧʘʨʝˁʠʤʘ ʩʫʤʧʦʨʥʝ ʢʠʩʝʣʠʥʝ, ʘʣʠ ʤʥʦʛʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʫʿʫ 

ʧʦʪʝʥʮʠʿʘʣʥʠ ʢʘʥʮʝʨʦʛʝʥʠ ʝʬʝʢʘʪ ʠ ʜʨʫʛʠʭ ʩʫʧʩʪʘʥʮʠ ʢʘʦ ʰʪʦ ʩʫ ʠʧʝʨʠʪ, ʬʘʨʙʝ ʟʘ ʢʦʩʫ, 

ʥʠʢʣ, ʜʨʚʥʘ ʧʨʘʰʠʥʘ, ʧʨʦʠʟʚʦʜʠ ʦʜ ʛʫʤʝ, ʧʘʨʝ ʪʝʯʥʠʭ ʛʦʨʠʚʘ ʢʘʦ ʰʪʦ ʩʫ ʙʝʥʟʠʥ ʠ ʜʠʟʝʣ, 

ʬʦʨʤʘʣʜʝʭʠʜ, ʘʟʙʝʩʪ, ʦʨʛʘʥʩʢʠ ʨʘʩʪʚʘʨʘʯʠ, ʤʠʥʝʨʘʣʥʘ ʫˀʘ. ʉʪʫʜʠʿʝ ʥʘ ʢʘʨʮʠʥʦʤʠʤʘ 

ʣʘʨʠʥʢʩʘ ʧʦʢʘʟʘʣʝ ʩʫ ʧʦʚʝʟʘʥʦʩʪ ʦʚʦʛ ʦʙʦˀʝˁʘ ʩʘ ʠʟʣʦʞʝʥʦʩʪʠ ʧʨʘʰʠʥʠ ʪʝʰʢʠʭ ʣʝʛʫʨʘ, 

ʭʣʦʨʥʠʤ ʨʘʩʪʚʘʨʘʯʠʤʘ ʠ ʫʛˀʝʥʦʿ ʧʨʘʰʠʥʠ ʧʨʠ ʯʝʤʫ ʢʦʜ ʝʢʩʧʦʥʠʨʘʥʦʩʪʠ ʧʦʩʣʝʜˁʝʤ 

ʥʘʚʝʜʝʥʦʤ ʧʦʩʪʦʿʠ ʥʘʿʠʟʨʘʞʝʥʠʿʘ ʜʦʟʥʘ ʟʘʚʠʩʥʦʩʪ (199-201).  
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ʊʫʤʘʯʝˁʝ ʫʪʠʮʘʿʘ ʜʫʚʘʥʘ ʥʘ ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʤʦʨʘ ʩʝ ʧʦʩʤʘʪʨʘʪʠ ʫ ʩʚʝʪʣʫ 

ʩʣʦʞʝʥʠʭ ʝʬʝʢʘʪʘ ʢʦʿʝ ʜʫʚʘʥ ʠʤʘ ʥʘ ˂ʝʣʠʿʝ, ʘʣʠ ʠ ʢʦʤʧʣʝʢʩʥʦʛ ʫʪʠʮʘʿʘ ʠʥʬʣʘʤʘʮʠʿʝ ʫ 

ʧʘʪʦʛʝʥʝʟʠ ʙʨʦʿʥʠʭ ʦʙʦˀʝˁʘ ʠ ʩʪʘˁʘ ʦʩʠʤ ʤʘʣʠʛʥʠʭ.  

ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʧʦʚʝ˂ʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʧʦʚʝʟʫʿʫ ʩʝ ʠ ʩʘ 

ʜʨʫʛʠʤ, ʥʝʤʘʣʠʛʥʠʤ ʦʙʦˀʝˁʠʤʘ. ʇʦʚʝ˂ʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-1ɓ, IL-6 ʠ IL-8 ʥʘʹʝʥʝ ʩʫ ʢʦʜ 

ʦʩʦʙʘ ʩʘ ʧʦʿʘʯʘʥʠʤ ʝʤʦʮʠʦʥʘʣʥʠʤ ʩʪʨʝʩʦʤ (202). ʊʘʢʦʹʝ, ʜʝʧʨʝʩʠʚʥʘ ʩʪʘˁʘ ʧʦʚʝ˂ʘʚʘʿʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʢʘʦ ʰʪʦ ʩʫ IL-1, IL-6, TNF-Ŭ (203). ɱʝʜʥʦ ʦʜ 

ʤʦʛʫ˂ʠʭ ʦʙʿʘʰˁʝˁʘ ʧʦʚʝ˂ʘʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʥʘʰʦʿ ʩʪʫʜʠʿʠ 

ʢʦʜ ʥʝʧʫʰʘʯʘ ʦʙʦʣʝʣʠʭ ʦʜ LSCC ʤʦʛʣʝ ʙʠ ʩʝ ʦʙʿʘʩʥʠʪʠ ʧʦʚʝ˂ʘʥʠʤ ʥʠʚʦʦʤ ʩʪʨʝʩʘ ʠʣʠ 

ʜʝʧʨʝʩʠʚʥʠʭ ʤʠʩʣʠ ʢʦʜ ʦʚʝ ʛʨʫʧʝ ʠʩʧʠʪʘʥʠʢʘ, ʰʪʦ ʥʠʩʤʦ ʫʟʝʣʠ ʫ ʦʙʟʠʨ ʫ ʪʨʝʥʫʪʢʫ 

ʫʟʠʤʘˁʘ ʧʦʜʘʪʘʢʘ. ʉʘʟʥʘˁʝ ʜʘ ʯʦʚʝʢ ʙʦʣʫʿʝ ʦʜ ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ ʩʚʘʢʘʢʦ ʠʟʘʟʠʚʘ ʨʘʟʣʠʯʠʪʝ 

ʝʤʦʮʠʦʥʘʣʥʝ ʧʨʦʙʣʝʤʝ. 

ʀʘʢʦ ʿʝ ʜʫʚʘʥ ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʝ ʧʦʤʠˁʘʥʠʭ ʝʪʠʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʟʘ ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ 

ʣʘʨʠʥʢʩʘ, ʩʤʘʪʨʘ ʩʝ ʜʘ ʘʣʢʦʭʦʣ ʚʠʰʝʩʪʨʫʢʦ ʧʦʿʘʯʘʚʘ ˁʝʛʦʚʦ ʜʝʿʩʪʚʦ ʧʨʝ ʩʚʝʛʘ ʪʘʢʦ ʰʪʦ 

ʧʦʿʘʯʘʚʘ ʧʨʦʜʦʨ ʢʘʥʮʝʨʦʛʝʥʘ ʢʨʦʟ ʩʣʫʟʥʠʮʫ ʚʘʟʦʜʠʣʘʪʘʮʠʿʦʤ ʢʦʿʫ ʠʟʘʟʠʚʘ (204). ɸʣʢʦʭʦʣ 

ʩʝ ʩʤʘʪʨʘ ʥʝʟʘʚʠʩʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʘ ʟʘ ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ, ʘʣʠ ʿʝ ˁʝʛʦʚ 

ʝʬʝʢʘʪ ʚʠʰʝʩʪʨʫʢʦ ʧʦʚʝ˂ʘʥ ʫ ʩʘʜʝʿʩʪʚʫ ʩʘ ʧʫʰʝˁʝʤ (205).  

ʇʨʦʮʝˁʫʿʫ˂ʠ ʫʪʠʮʘʿ ʢʦʥʟʫʤʠʨʘˁʘ ʘʣʢʦʭʦʣʘ ʥʘ ʥʘʩʪʘʥʘʢ LSCC, ʧʦʨʝʜʝ˂ʠ ʛʨʫʧʫ ʦʙʦʣʝʣʠʭ 

ʦʜ LSCC ʢʦʿʠ ʧʨʝʪʝʨʘʥʦ ʢʦʥʟʫʤʠʨʘʿʫ ʘʣʢʦʭʦʣ ʩʘ ʟʜʨʘʚʠʤʘ ʢʦʿʠ ʧʨʝʪʝʨʘʥʦ ʢʦʥʟʫʤʠʨʘʿʫ 

ʘʣʢʦʭʦʣ ʥʠʩʤʦ ʥʘʰʣʠ ʜʘ ʧʦʩʪʦʿʠ ʨʘʟʣʠʢʘ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʠʩʧʠʪʠʚʘʥʠʭ ʮʠʪʦʢʠʥʘ ʫ 

ʩʝʨʫʤʫ. ʅʘʰʘ ʠʩʧʠʪʠʚʘˁʘ ʩʝʨʫʤʩʢʠʭ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʪʘʢʦʹʝ ʥʠʩʫ ʧʦʢʘʟʘʣʘ ʧʦʩʪʦʿʘˁʝ 

ʨʘʟʣʠʢʝ ʢʦʜ ʟʜʨʘʚʠʭ ʥʠʪʠ ʢʦʜ ʦʙʦʣʝʣʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʟʫʤʠʨʘˁʝ ʘʣʢʦʭʦʣʘ.   

ɿʣʦʫʧʦʪʨʝʙʘ ʘʣʢʦʭʦʣʘ ʧʨʝʜʩʪʘʚˀʘ ʩʠʪʫʘʮʠʿʫ ʢʘʜʘ ʘʣʢʦʭʦʣ ʧʦʚʝ˂ʘʚʘ ʟʥʘʯʘʿʥʦ ʨʠʟʠʢ ʟʘ 

ʬʠʟʠʯʢʝ, ʤʝʥʪʘʣʥʝ ʠʣʠ ʩʦʮʠʿʘʣʥʝ ʧʨʦʙʣʝʤʝ. ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʤʠ ʩʤʦ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ 

ʜʝʬʠʥʠʩʘʣʠ ʧʨʝʤʘ ʅʘʮʠʦʥʘʣʥʦʤ ʠʥʩʪʠʪʫʪʫ ʟʘ ʟʣʦʫʧʦʪʨʝʙʫ ʘʣʢʦʭʦʣʘ ʠ ʘʣʢʦʭʦʣʠʟʘʤ 

ʉʿʝʜʠˁʝʥʠʭ ɸʤʝʨʠʯʢʠʭ ɼʨʞʘʚʘ ʧʨʝʤʘ ʢʦʤʝ ʩʝ ʟʣʦʫʧʦʪʨʝʙʦʤ ʘʣʢʦʭʦʣʘ ʩʤʘʪʨʘ 

ʢʦʥʟʫʤʠʨʘˁʝ ʚʠʰʝ ʦʜ 4 ʿʝʜʠʥʠʮʘ ʘʣʢʦʭʦʣʥʦʛ ʧʠ˂ʘ ʜʥʝʚʥʦ ʠʣʠ ʚʠʰʝ ʦʜ 14 ʿʝʜʠʥʠʮʘ 

ʥʝʜʝˀʥʦ ʟʘ ʤʫʰʢʘʨʮʝ, ʦʜʥʦʩʥʦ 3 ʿʝʜʠʥʠʮʝ ʜʥʝʚʥʦ ʟʘ ʞʝʥʝ ʠʣʠ ʚʠʰʝ ʦʜ 7 ʥʝʜʝˀʥʦ (38). 
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ʇʨʠ ʪʦʤʝ ʪʨʝʙʘ ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʪʦʣʝʨʘʥʮʠʿʘ ʥʘ ʘʣʢʦʭʦʣ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘ ʢʦʜ ʨʘʟʣʠʯʠʪʠʭ 

ʦʩʦʙʘ, ʪʘʢʦ ʜʘ ʠ ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʦʜ ʥʘʚʝʜʝʥʠʭ ʤʦʛʫ ʠʟʘʟʚʘʪʠ ʟʥʘʯʘʿʥʝ ʧʨʦʙʣʝʤʝ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʛʦʜʠʥʘ, ʧʦʣʘ, ʧʨʠʜʨʫʞʝʥʠʭ ʙʦʣʝʩʪʠ, ʣʝʢʦʚʘ ʢʦʿʝ ʯʦʚʝʢ ʫʟʠʤʘ ʠʪʜ. 

ʌʨʘʥʮʫʩʢʠ ʘʫʪʦʨʠ ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʢʦʣʠʯʠʥʫ ʘʣʢʦʭʦʣʘ ʢʦʿʘ ʫʪʠʯʝ ʥʘ ʨʠʟʠʢ ʟʘ ʥʘʩʪʘʿʘˁʝ 

ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʠ ʧʦʢʘʟʘʣʠ ʜʘ ʢʦʥʟʫʤʠʨʘˁʝ ʿʝʜʥʦʛ ʘʣʢʦʭʦʣʥʦʛ ʧʠ˂ʘ ʜʥʝʚʥʦ ʥʝʤʘ 

ʫʪʠʮʘʿʘ ʥʘ ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ, ʜʘ ʿʝ ʢʦʜ ʫʤʝʨʝʥʦʛ ʢʦʥʟʫʤʠʨʘˁʘ ʘʣʢʦʭʦʣʘ (1-4 

ʿʝʜʠʥʠʮʝ ʜʥʝʚʥʦ) ʨʠʟʠʢ 1,5 ʧʫʪʘ ʚʝ˂ʠ, ʘ ʢʦʜ ʚʝ˂ʝʛ ʢʦʥʟʫʤʠʨʘˁʘ (ʧʨʝʢʦ 4 ʿʝʜʠʥʠʮʝ ʘʣʢʦʭʦʣʘ 

ʜʥʝʚʥʦ) ʨʠʟʠʢ 2,5 ʧʫʪʘ ʚʝ˂ʠ (206). 

ʀʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʘʣʢʦʭʦʣʘ ʥʘ ʠʤʫʥʩʢʠ ʩʠʩʪʝʤ ʧʦʢʘʟʫʿʫ ʜʘ ʘʣʢʦʭʦʣ ʫʪʠʯʝ ʠ ʥʘ ʫʨʦʹʝʥʠ ʠ 

ʥʘ ʩʪʝʯʝʥʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. ɱʝʜʥʘ ʩʪʫʜʠʿʘ ʧʦʢʘʟʫʿʝ ʜʘ ʜʝʿʩʪʚʦ ʘʣʢʦʭʦʣʘ ʥʘ ʫʨʦʹʝʥʠ 

ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʟʘʚʠʩʠ ʦʜ ʥʘʯʠʥʘ ʫʥʦʰʝˁʘ ʘʣʢʦʭʦʣʘ ʧʨʠ ʯʝʤʫ ʘʢʫʪʥʦ ʫʥʦʰʝˁʝ ʜʦʚʦʜʠ ʜʦ 

ʠʥʭʠʙʠʮʠʿʝ, ʘ ʭʨʦʥʠʯʥʦ ʜʦ ʧʦʚʝ˂ʘʥʦʛ ʫʨʦʹʝʥʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ. ʍʨʦʥʠʯʥʦ ʠʟʣʘʛʘˁʝ 

ʘʣʢʦʭʦʣʫ ʜʦʚʦʜʠ ʜʦ ʧʨʦʤʝʥʘ ʠ ˂ʝʣʠʿʩʢʦʛ ʠ ʭʫʤʦʨʘʣʥʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ, ʠʘʢʦ ʨʝʟʫʣʪʘʪʠ 

ʥʘʰʝ ʩʪʫʜʠʿʝ ʥʝ ʧʦʪʚʨʹʫʿʫ ʦʚʝ ʪʚʨʜˁʝ (207).  

ʊʨʝʙʘ ʠʤʘʪʠ ʥʘ ʫʤʫ ʜʘ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʜʫʚʘʥʘ ʠ ʘʣʢʦʭʦʣʘ ʠʤʘʿʫ ʩʚʦʿʠʭ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʠ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʦʛʨʘʥʠʯʝˁʘ. ʇʨʝ ʩʚʝʛʘ, ʦʚʠ ʧʦʜʘʮʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʥʬʦʨʤʘʮʠʿʫ ʜʦʙʠʿʝʥʫ 

ʦʜ ʠʩʧʠʪʘʥʠʢʘ, ʘ ʠʟ ʢʫʣʪʫʨʦʣʦʰʢʠʭ ʠ ʨʘʟʣʠʯʠʪʠʭ ʜʨʫʛʠʭ ʤʦʪʠʚʘ ʤʦʛʫ ʙʠʪʠ ʥʝʪʘʯʥʝ. ɲʫʜʠ 

ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʧʦʨʠʚʘ ʢʨʠʿʫ ʩʚʦʿʝ ʣʦʰʝ ʥʘʚʠʢʝ ʢʘʦ ʰʪʦ ʿʝ ʧʫʰʝˁʝ ʮʠʛʘʨʝʪʘ ʠʣʠ 

ʟʣʦʫʧʦʪʨʝʙʘ ʘʣʢʦʭʦʣʘ. ʊʨʝʙʘ ʠʤʘʪʠ ʥʘ ʫʤʫ ʜʘ ʧʘʮʠʿʝʥʪʠ ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ ʦʯʝʢʠʚʘˁʘ ʣʝʢʘʨʘ 

ʧʨʠʣʠʢʦʤ ʧʨʝʛʣʝʜʘ, ʘ ʩʪʨʘʭ ʠ ʦʩʝ˂ʘˁʝ ʢʨʠʚʠʮʝ ʜʘ ʿʝ ˁʠʭʦʚʦ ʤʘʣʠʛʥʦ ʦʙʦˀʝˁʝ ʜʠʨʝʢʪʥʦ 

ʧʨʦʫʟʨʦʢʦʚʘʥʦ ʩʦʧʩʪʚʝʥʠʤ ʣʦʰʠʤ ʠʟʙʦʨʦʤ ʠ ʥʘʚʠʢʘʤʘ ʤʦʞʝ ʠʤʘʪʠ ʟʥʘʯʘʿʘ ʟʘ ʪʘʯʥʦʩʪ 

ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʜʘʿʫ. ʉʪʫʜʠʿʘ ʂʘʨʠʚʘʣʝ (Khariwala) ʠ ʢʦʘʫʪʦʨʘ ʠʟ 2015. ʛʦʜʠʥʝ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ 

ʥʝ ʧʦʩʪʦʿʠ ʢʦʨʝʣʘʮʠʿʘ ʦʙʿʝʢʪʠʚʥʦ ʤʝʨʝʥʠʭ ʢʘʥʮʝʨʦʛʝʥʠʭ ʤʘʨʢʝʨʘ ʢʦʜ ʧʫʰʘʯʘ ʢʦʿʠ ʙʦʣʫʿʫ 

ʦʜ ʩʢʚʘʤʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ ʛʦʨˁʝʛ ʘʝʨʦʜʠʛʝʩʪʠʚʥʦʛ ʪʨʘʢʘʪʘ ʠ ʧʦʜʘʪʘʢʘ ʢʦʿʝ 

ʠʩʧʠʪʘʥʠʮʠ ʜʘʿʫ ʦ ʧʫʰʝˁʫ ʮʠʛʘʨʝʪʘ (208).  

ʊʘʢʦʹʝ, ʠʩʧʠʪʠʚʘˁʘ ʚʝʟʘʥʘ ʟʘ ʘʣʢʦʭʦʣ ʠ ʜʫʚʘʥ ʟʘʭʪʝʚʘʿʫ ʧʨʝʮʠʟʥʫ ʜʝʬʠʥʠʮʠʿʫ. ʅʝʢʝ ʦʩʦʙʝ 

ʥʧʨ. ʥʝ ʩʤʘʪʨʘʿʫ ʧʠʚʦ ʘʣʢʦʭʦʣʥʠʤ ʧʠ˂ʝʤ, ʪʝ ʿʝ ʫ ʠʩʧʠʪʠʚʘˁʫ ʥʝʦʧʭʦʜʥʦ ʧʦʩʪʘʚʠʪʠ ʿʘʩʥʦ 

ʬʦʨʤʫʣʠʩʘʥʘ ʧʠʪʘˁʘ ʪʠʧʘ Ăɼʘ ʣʠ ʢʦʤʟʫʤʠʨʘʪʝ ʧʠ˂ʘ ʢʘʦ ʰʪʦ ʿʝ ʧʠʚʦ, ʚʠʥʦ, ʞʝʩʪʦʢʦ 

ʘʣʢʦʭʦʣʥʦ ʧʠ˂ʝ?ñ ʠʪʜ. 
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ɹʨʦʿ ʧʦʧʫʰʝʥʠʭ ʮʠʛʘʨʝʪʘ, ʙʨʦʿ ʫʜʘʭʥʫʪʠʭ ʜʠʤʦʚʘ ʧʦ ʮʠʛʘʨʝʪʠ, ʜʫʙʠʥʘ ʫʜʘʭʘ, ʢʦʣʠʯʠʥʘ 

ʫʥʝʪʠʭ ʘʣʢʦʭʦʣʥʠʭ ʧʠ˂ʘ ʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ˁʠʭʦʚʦʛ ʢʦʥʟʫʤʠʨʘˁʘ ʤʦʛʫ ʠʤʘʪʠ ʙʠʪʘʥ 

ʝʬʝʢʘʪ ʥʘ ʨʝʟʫʣʪʘʪʝ ʠʩʪʨʘʞʠʚʘˁʘ (209).  

ɹʨʦʿ ʧʦʧʫʰʝʥʠʭ ʮʠʛʘʨʝʪʘ ʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʧʫʰʝˁʘ ʦʙʠʯʥʦ ʩʝ ʫʟʠʤʘʿʫ ʟʘ ʤʝʨʫ 

ʠʟʣʦʞʝʥʦʩʪʠ ʪʦʢʩʠʥʠʤʘ ʠ ʢʘʥʮʝʨʦʛʝʥʠʤʘ ʜʫʚʘʥʘ, ʩʪʝʧʝʥʘ ʟʘʚʠʩʥʦʩʪʠ ʠ ʥʠʚʦʘ ʨʠʟʠʢʘ ʢʦʤʝ 

ʿʝ ʯʦʚʝʢ ʠʟʣʦʞʝʥ. ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʧʫʰʘʯʠʤʘ ʩʤʦ ʜʝʬʠʥʠʩʘʣʠ ʠʩʧʠʪʘʥʠʢʝ ʢʦʿʠ ʫ 

ʧʦʩʣʝʜˁʠʭ 5 ʛʦʜʠʥʘ ʧʫʰʝ ʙʘʨ 20 ʮʠʛʘʨʝʪʘ ʥʘ ʜʘʥ. ʄʝʹʫʪʠʤ, ʢʦʣʠʯʠʥʘ ʥʠʢʦʪʠʥʘ ʠ ʦʩʪʘʣʠʭ 

ʪʦʢʩʠʯʥʠʭ ʠ ʢʘʥʮʝʨʦʛʝʥʠʭ ʩʫʧʩʪʘʥʮʠ ʨʘʟʣʠʢʫʿʝ ʩʝ ʤʝʹʫ ʨʘʟʣʠʯʠʪʠʤ ʚʨʩʪʘʤʘ ʮʠʛʘʨʝʪʘ, 

ʦʙʨʘʟʘʮ ʧʦʥʘʰʘˁʘ ʰʪʦ ʩʝ ʧʫʰʝˁʘ ʮʠʛʘʨʝʪʘ ʪʠʯʝ ʤʦʞʝ ʙʠʪʠ ʢʦʜ ʠʩʪʝ ʠʥʜʠʚʠʜʫʝ ʨʘʟʣʠʯʠʪ 

ʫ ʨʘʟʣʠʯʠʪʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ, ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʥʝʢʦ ʧʫʰʠ ʮʠʛʘʨʝʪʝ ʤʦʞʝ ʠʤʘʪʠ ʫʪʠʮʘʿʘ 

ʥʘ ʫʥʦʩ ʥʠʢʦʪʠʥʘ, ʪʦʢʩʠʥʘ ʠ ʢʘʨʮʠʥʦʛʝʥʘ. ʏʠˁʝʥʠʮʘ ʿʝ ʜʘ ʧʦʩʪʦʿʝ ʠ ʪʟʚ. Ăʧʦʚʨʝʤʝʥʠ 

ʧʫʰʘʯʠñ, ʘ ʜʝʬʠʥʠʮʠʿʘ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʠʩʧʠʪʘʥʠʢʘ ʪʘʢʦʹʝ ʩʝ ʨʘʟʣʠʢʫʿʝ ʫ ʣʠʪʝʨʘʪʫʨʠ (210).  

ʊʘʢʦʹʝ ʿʝ ʚʨʝʜʘʥ ʧʘʞˁʝ ʧʦʜʘʪʘʢ ʜʘ ʩʫ ʧʨʘʢʪʠʯʥʦ ʩʚʠ ʠʩʧʠʪʘʥʠʮʠ ʦʙʦʣʝʣʠ ʦʜ LSCC ʫ ʥʘʰʦʿ 

ʩʪʫʜʠʿʠ ʠʟ ʛʨʫʧʝ ʥʝʧʫʰʘʯʘ ʟʘʧʨʘʚʦ ʙʠʣʠ ʙʠʚʰʠ ʧʫʰʘʯʠ. ʉʤʘʪʨʘ ʩʝ ʜʘ ʨʠʟʠʢ ʟʘ ʥʘʩʪʘʥʘʢ 

ʤʘʣʠʛʥʠʭ ʦʙʦˀʝˁʘ ʛʣʘʚʝ ʠ ʚʨʘʪʘ ʦʧʘʜʘ ʩʘ ʧʨʝʩʪʘʥʢʦʤ ʧʫʰʝˁʘ, ʘʣʠ ʜʘ ʠ ʜʘˀʝ ʧʦʩʪʦʿʠ. 

ʐʣʝʭʪ (Schlecht) ʠ ʢʦʘʫʪʦʨʠ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʫ ʩʣʫʯʘʿʫ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʠ ʥʘʢʦʥ ʚʠʰʝ ʦʜ 

20 ʛʦʜʠʥʘ ʦʜ ʧʨʝʩʪʘʥʢʘ ʧʫʰʝˁʘ ʨʝʣʘʪʠʚʥʠ ʨʠʟʠʢ ʟʘ ʥʘʩʪʘʥʘʢ ʢʘʨʮʠʥʦʤʘ ʣʘʨʠʥʢʩʘ ʠʟʥʦʩʠ 

3,63, ʜʦʢ ʿʝ ʟʘ ʢʘʨʮʠʥʦʤ ʬʘʨʠʥʢʩʘ 1,52, ʘ ʫʩʥʝ ʜʫʧˀʝ 1,61 (211). 

ʀʟ ʩʚʝʛʘ ʥʘʚʝʜʝʥʦʛ ʿʘʩʥʦ ʿʝ ʜʘ ʤʝʭʘʥʠʟʘʤ ʥʘʩʪʘʥʢʘ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ ʣʘʨʠʥʢʩʘ ʧʨʝʜʩʪʘʚˀʘ 

ʩʣʦʞʝʥʫ ʠʥʪʝʨʘʢʮʠʿʫ ʬʘʢʪʦʨʘ ʜʦʤʘ˂ʠʥʘ, ʧʫʰʝˁʘ, ʘʣʢʦʭʦʣʘ ʠ ʠʥʬʣʘʤʘʮʠʿʝ. ʇʦʪʝʥʮʠʿʘʣʥʘ 

ʘʥʪʠ-ʪʫʤʦʨʩʢʘ ʪʝʨʘʧʠʿʘ ʤʦʛʣʘ ʙʠ ʙʠʪʠ ʫʩʤʝʨʝʥʘ ʥʘ ʤʦʜʠʬʠʢʦʚʘˁʝ ʠʥʬʣʘʤʘʪʦʨʥʝ ʩʨʝʜʠʥʝ 

ʫ ʮʠˀʫ ʬʘʚʦʨʠʟʦʚʘˁʘ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʛ ʠʤʫʥʠʪʝʪʘ ʪʘʢʦ ʜʘ ʫʨʦʹʝʥʠ ʠʤʫʥʠʪʝʪ ʠʤʘ ʝʬʝʢʪʘ.  

ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʠʩʪʨʘʞʠʚʘˁʘ ʪʝʨʘʧʠʿʝ ʤʘʣʠʛʥʠʭ ʙʦʣʝʩʪʠ ʫʩʤʝʨʝʥʘ ʩʫ ʢʘ ʠʤʫʥʩʢʦʿ ʪʝʨʘʧʠʿʠ 

ʢʦʿʫ ʅʘʮʠʦʥʘʣʥʠ ʀʥʩʪʠʪʫʪ ʟʘ ʂʘʥʮʝʨ (National Cancer Institute) ʜʝʬʠʥʠʰʝ ʢʘʦ ʙʠʦʣʦʰʢʫ 

ʪʝʨʘʧʠʿʫ ʢʦʿʘ ʩʪʠʤʫʣʠʰʝ ʠʣʠ ʩʫʧʨʠʤʠʨʘ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʫ ʮʠˀʫ ʦʜʙʨʘʥʝ ʦʨʛʘʥʠʟʤʘ ʦʜ 

ʤʘʣʠʛʥʝ ʙʦʣʝʩʪʠ, ʠʥʬʝʢʮʠʿʝ ʠʣʠ ʜʨʫʛʠʭ ʙʦʣʝʩʪʠ.  

ʎʠʪʦʢʠʥʠ ʩʫ ʫ ʧʨʝʪʢʣʠʥʠʯʢʠʤ ʩʪʫʜʠʿʘʤʘ ʧʦʢʘʟʘʣʠ ʤʦ˂ʥʦ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ 

ʧʨʫʞʘʿʫ˂ʠ ʦʩʥʦʚʫ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʪʝʨʘʧʠʿʫ ʤʘʣʠʛʥʠʭ ʙʦʣʝʩʪʠ. ʄʝʹʫʪʠʤ, ʫʧʨʢʦʩ 
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ʦʙʝ˂ʘʚʘʿʫ˂ʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʫ ʤʦʜʝʣʠʤʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʞʠʚʦʪʠˁʘʤʘ, ʩʘʤʦ ʤʘʣʠ ʙʨʦʿ 

ʮʠʪʦʢʠʥʘ (IL-2, IFN-Ŭ, ʨʝʢʦʤʙʠʥʘʥʪʥʠ TNF) ʿʝ ʦʜʦʙʨʝʥ ʟʘ ʢʣʠʥʠʯʢʫ ʧʨʠʤʝʥʫ ʢʘʦ ʘʥʪʠ-

ʪʫʤʦʨʩʢʘ ʪʝʨʘʧʠʿʘ ʠ ʪʦ ʟʘ ʤʝʪʘʩʪʘʪʩʢʠ ʢʘʨʮʠʥʦʤ ʙʫʙʨʝʛʘ, ʤʝʣʘʥʦʤ, hairy cell ʣʝʫʢʝʤʠʿʫ, 

ʭʨʦʥʠʯʥʠ ʤʠʿʝʣʦʠʜʥʠ ʣʠʤʬʦʤ, ʩʘʨʢʦʤ ʠ ʤʫʣʪʠʧʣʠ ʤʠʿʝʣʦʤ (212). ʂʦʜ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ ʠ 

ʚʨʘʪʘ ʧʨʦʫʯʘʚʘʥʠ ʩʫ ʪʝʨʘʧʠʿʩʢʠ ʝʬʝʢʪʠ IL-2, IFN-ɔ ʠ IL-12, ʘʣʠ ˁʠʭʦʚʦ ʘʥʪʠ-ʪʫʤʦʨʩʢʦ 

ʜʝʿʩʪʚʦ ʿʝ ʫ ʩʪʫʜʠʿʘʤʘ ʧʦʢʘʟʘʣʦ ʦʛʨʘʥʠʯʝʥ ʫʩʧʝʭ (213). ʈʘʟʣʦʛ ʥʝʫʩʧʝʭʘ ʘʥʪʠ-ʪʫʤʦʨʩʢʝ 

ʠʤʫʥʩʢʝ ʪʝʨʘʧʠʿʝ ʚʝʨʦʚʘʪʥʦ ʣʝʞʠ ʫ ʥʘʰʝʤ ʦʛʨʘʥʠʯʝʥʦʤ ʧʦʟʥʘʚʘˁʫ ˂ʝʣʠʿʩʢʠʭ ʠ 

ʤʦʣʝʢʫʣʩʢʠʭ ʤʝʭʘʥʠʟʘʤʘ ʩʣʦʞʝʥʝ ʠʥʪʝʨʘʢʮʠʿʝ ʪʫʤʦʨʩʢʠʭ ʠ ˂ʝʣʠʿʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ.   

ʀʤʫʥʩʢʘ ʪʝʨʘʧʠʿʘ ʫʩʤʝʨʝʥʘ ʥʘ ʢʘʨʮʠʥʦʤʝ ʛʣʘʚʝ ʠ ʚʨʘʪʘ, ʘ ʫ ʮʠˀʫ ʩʪʠʤʫʣʠʩʘˁʘ ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ ʨʘʜʠ ʧʦʙʦˀʰʘˁʘ ʧʨʝʞʠʚˀʘʚʘˁʘ ʠ ʩʤʘˁʝˁʘ ʤʦʨʙʠʜʠʪʝʪʘ, ʤʦʞʝ ʩʝ ʧʦʜʝʣʠʪʠ ʥʘ 4 

ʤʦʜʘʣʠʪʝʪʘ: ʪʝʨʘʧʠʿʘ ʚʘʢʮʠʥʘʤʘ, ʤʦʥʦʢʣʦʥʩʢʘ ʘʥʪʠʪʝʣʘ, ʦʥʢʦʣʠʪʠʯʥʠ ʚʠʨʫʩʠ ʠ 

ʠʤʫʥʦʤʦʜʫʣʘʪʦʨʠ (214). ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʥʘʰʝ ʩʪʫʜʠʿʝ IL-12 ʥʘʿʙʦˀʠ 

ʧʦʢʘʟʘʪʝˀ ʧʨʦʛʨʝʩʠʿʝ LSCC, ʦʚʘʿ ʮʠʪʦʢʠʥ ʙʠ ʤʦʛʘʦ ʧʨʝʜʩʪʘʚˀʘʪʠ ʤʝʪʫ ʘʥʪʫʪʫʤʦʨʩʢʝ 

ʪʝʨʘʧʠʿʝ ʢʦʜ ʦʚʝ ʚʨʩʪʝ ʪʫʤʦʨʘ.  

ʊʝʨʘʧʠʿʘ IL-12 ʩʧʘʜʘ ʫ ʠʤʫʥʦʤʦʜʫʣʘʪʦʨʥʫ ʪʝʨʘʧʠʿʫ. ʀʤʫʥʦʤʦʜʫʣʘʪʦʨʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʨʘʟʥʦʣʠʢʫ ʛʨʫʧʫ ʤʘʣʠʭ ʤʦʣʝʢʫʣʘ ʢʦʿʠ ʠʤʘʿʫ ʟʘ ʮʠˀ ʧʦʚʝ˂ʘˁʝ ʘʥʪʠ-ʪʫʤʦʨʩʢʦʛ ʦʜʛʦʚʦʨʘ 

ʜʦʤʘ˂ʠʥʘ. ʋ ʮʝʣʠʥʠ ʛʣʝʜʘʥʦ, ʦʥʠ ʜʝʣʫʿʫ ʩʪʠʤʫʣʘʪʦʨʥʦ ʥʘ ʮʝʦ ʠʤʫʥʩʢʠ ʩʠʩʪʝʤ, ʧʨʝ ʥʝʛʦ 

ʰʪʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʧʝʮʠʬʠʯʥʠ ʘʥʪʠ-ʪʫʤʦʨʩʢʠ ʦʜʛʦʚʦʨ.  

ʉʪʫʜʠʿʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʞʠʚʦʪʠˁʘʤʘ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʠʥʪʨʘʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ IL-12 

ʜʦʚʦʜʠ ʜʦ ʨʝʛʨʝʩʠʿʝ ʙʦʣʝʩʪʠ (215). ʄʝʹʫʪʠʤ, ʢʣʠʥʠʯʢʘ ʧʨʠʤʝʥʘ IL-12 ʙʠʪʥʦ ʿʝ ʣʠʤʠʪʠʨʘʥʘ 

ʩʠʩʪʝʤʩʢʠʤ ʪʦʢʩʠʯʥʠʤ ʝʬʝʢʪʠʤʘ ʜʦ ʢʦʿʠʭ ʜʦʚʦʜʠ. ʀʩʪʨʘʞʠʚʘˁʝ ɺʘʥ ʍʝʨʧʝʥʘ (Van 

Herpen) ʫ ʢʦʤʝ ʩʫ ʙʠʣʠ ʫʢˀʫʯʝʥʠ ʧʘʮʠʿʝʥʪʠ ʩʘ ʢʘʨʮʠʥʦʤʦʤ ʛʣʘʚʝ ʠ ʚʨʘʪʘ,  ʠʥʪʨʘʪʫʤʦʨʩʢʘ 

ʧʨʠʤʝʥʘ IL-12 ʜʦʚʝʣʘ ʿʝ ʜʦ ʨʝʜʠʩʪʨʠʙʫʮʠʿʝ ʣʠʤʬʦʮʠʪʘ ʠʟ ʧʝʨʠʬʝʨʥʝ ʢʨʚʠ ʫ ʫʚʝ˂ʘʥʝ 

ʣʠʤʬʥʝ ʯʚʦʨʦʚʝ ʥʘ ʚʨʘʪʫ, ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʙʨʦʿʘ NK ˂ʝʣʠʿʘ ʠ ʩʤʘˁʝˁʘ ʙʨʦʿʘ Th ˂ʝʣʠʿʘ ʫ 

ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʠ ʩʘʤʦʤ ʧʨʠʤʘʨʥʦʤ ʪʫʤʦʨʫ, ʧʦʚʝ˂ʘˁʘ ʪʨʘʥʩʢʨʠʧʮʠʿʝ IFN-ɔ ʫ 

ʣʠʤʬʥʠʤ ʯʚʦʨʦʚʠʤʘ ʠ ʧʨʝʜʦʤʠʥʘʮʠʿʫ Th2 ʫ ʦʜʥʦʩʫ ʥʘ Th1 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. ʄʝʹʫʪʠʤ, 

ʩʪʫʜʠʿʘ ʿʝ ʧʦʢʘʟʘʣʘ ʠʟʨʘʞʝʥʦ ʪʦʢʩʠʯʥʦ ʜʝʿʩʪʚʦ ʥʘ ʿʝʪʨʫ ʢʘʦ ʠ ʧʦʿʘʚʫ ʟʥʘʯʘʿʥʝ ʤʝʪʘʙʦʣʠʯʢʝ 

ʘʮʠʜʦʟʝ (114).  
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ʀʟ ʨʘʟʣʦʛʘ ʰʪʦ ʩʠʩʪʝʤʩʢʘ ʠʤʫʥʦʤʦʜʫʣʘʪʦʨʥʘ ʪʝʨʘʧʠʿʘ ʠʤʘ ʦʟʙʠˀʥʝ ʥʝʞʝˀʝʥʝ ʝʬʝʢʪʝ, ʘ 

ʞʝˀʝʥʠ ʝʬʝʢʘʪ ʿʝ ʜʝʿʩʪʚʦ ʮʠʪʦʢʠʥʘ ʥʘ ˂ʝʣʠʿʝ ʧʨʠʤʘʨʥʦʛ ʪʫʤʦʨʘ ʠʣʠ ʤʝʪʘʩʪʘʪʩʢʠʭ 

ʧʨʦʤʝʥʘ, ʥʦʚʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʝ ʙʘʚʝ ʩʧʝʮʠʬʠʯʥʠʤ ʥʘʯʠʥʠʤʘ ʠʥʪʨʘʪʫʤʦʨʩʢʝ ʘʧʣʠʢʘʮʠʿʝ 

IL-12 ʧʫʪʝʤ ʛʝʥʝʪʩʢʦʛ ʠʥʞʠˁʝʨʠʥʛʘ ʠʣʠ ʢʦʨʠʰ˂ʝˁʝʤ ʤʦʥʦʢʣʦʥʩʢʠʭ ʘʥʪʠʪʝʣʘ ʠ ˁʠʭʦʚʠʭ 

ʜʝʣʦʚʘ (212,216-219).  

ʊʘʢʦʹʝ, ʿʝʜʥʘ ʢʣʠʥʠʯʢʘ ʩʪʫʜʠʿʘ ʥʘ ʧʘʮʠʿʝʥʪʠʤʘ ʩʘ ʤʝʪʘʩʪʘʪʩʢʠʤ ʤʝʣʘʥʦʤʦʤ ʧʦʢʘʟʘʣʘ ʿʝ 

ʜʦʙʨʝ ʝʬʝʢʪʝ ʦʚʦʛ ʮʠʪʦʢʠʥʘ ʫʟ ʤʠʥʠʤʘʣʥʝ ʩʠʩʪʝʤʩʢʝ ʝʬʝʢʪʝ (220). ʇʨʝʤʘ ɹʘʥʫ (Bann), 

ʪʨʝʥʫʪʥʦ ʿʝ ʫ ʢʣʠʥʠʯʢʦʿ ʬʘʟʠ ʠʩʧʠʪʠʚʘˁʝ ʧʨʠʤʝʥʝIL-12 ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʢʘʨʮʠʥʦʤʘ ʛʣʘʚʝ 

ʠ ʚʨʘʪʘ (214).  

ɺʘʞʥʦ ʿʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʜʘ ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ ʤʦʞʜʘ ʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʘʜʝʢʚʘʪʥʫ 

ʩʣʠʢʫ ʠʥʪʝʨʘʢʮʠʿʝ ʪʫʤʦʨʘ ʠ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʜʦʤʘ˂ʠʥʘ. ʄʝʨʝˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ 

ʫ ʢʨʚʠ ʠʤʘ ʩʚʦʿʠʭ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʨʝ ʩʚʝʛʘ ʿʝʨ ʦʜʨʘʞʘʚʘ ʩʠʩʪʝʤʩʢʠ ʦʜʛʦʚʦʨ ʥʘ ʥʠʟ ʩʪʘˁʘ 

ʦʨʛʘʥʠʟʤʘ. ʈʘʜʦʚʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʠʤʫʥʩʢʠ ʤʘʨʢʝʨʠ ʢʦʜ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ ʥʘʣʘʟʝ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʫ ʙʨʦʥʭʦʘʣʝʚʝʦʣʘʨʥʦʤ ʣʘʚʘʪʫ ʠ ʪʫʤʦʨʩʢʦʿ ʤʠʢʨʦʮʠʨʢʫʣʘʮʠʿʠ 

ʫ ʦʜʥʦʩʫ ʥʘ ʧʝʨʠʬʝʨʥʫ ʢʨʚ (221,222). ʊʫʤʦʨʩʢʘ ʤʠʢʨʦʩʢʨʝʜʠʥʘ, ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ 

ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ, ˂ʝʣʠʿʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ, ʪʫʤʦʨʩʢʝ ʩʪʨʦʤʝ, ʢʨʚʥʠʭ ʩʫʜʦʚʘ, 

ʠʥʬʣʘʤʘʪʦʨʥʠʭ ʠ ʜʨʫʛʠʭ ˂ʝʣʠʿʘ, ʧʨʝʜʩʪʘʚˀʘ ʤʝʩʪʦ ʥʝʧʦʩʨʝʜʥʝ ʠʥʪʝʨʘʢʮʠʿʝ ʪʫʤʦʨʘ ʩʘ 

ʜʦʤʘ˂ʠʥʦʤ, ʜʦʢ ʩʠʩʪʝʤʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʦʜʨʘʞʘʚʘ ʙʨʦʿʥʘ ʩʪʘˁʘ ʫ ʦʨʛʘʥʠʟʤʫ.  

ʋ ʦʛʨʘʥʠʯʝˁʘ ʥʘʰʝ ʩʪʫʜʠʿʝ, ʢʘʦ ʠ ʜʨʫʛʠʭ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʝ ʙʘʚʝ ʠʩʧʠʪʠʚʘˁʝʤ ʩʝʨʫʤʩʢʠʭ 

ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ, ʪʨʝʙʘ ʫʙʨʦʿʘʪʠ ʠ ʤʦʛʫ˂ʝ ʪʝʭʥʠʯʢʝ ʧʦʿʝʜʠʥʦʩʪʠ. ʅʘʠʤʝ, ʩ ʦʙʟʠʨʦʤ ʥʘ 

ʚʝʦʤʘ ʨʘʟʣʠʯʠʪʝ ʨʝʟʫʣʪʘʪʝ ʫ ʧʦʿʝʜʠʥʠʤ ʩʪʫʜʠʿʘʤʘ ʪʨʝʙʘ ʫʚʝʢ ʠʤʘʪʠ ʥʘ ʫʤʫ ʠ ʨʘʟʣʠʯʠʪʝ 

ʤʝʪʦʜʦʣʦʰʢʝ ʧʨʠʩʪʫʧʝ. ɼʘʥʘʰˁʠ ʢʦʤʝʨʮʠʿʘʣʥʠ ʢʠʪʦʚʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʤʝʨʝˁʝ ʚʝʣʠʢʦʛ ʙʨʦʿʘ 

ʮʠʪʦʢʠʥʘ ʫ ʨʝʣʘʪʠʚʥʦ ʤʘʣʦʤ ʫʟʦʨʢʫ, ʘʣʠ ʿʝ ʚʘʞʘʥ ʧʦʜʘʪʘʢ ʢʦʿʘ ʿʝ ʦʜ ʤʝʪʦʜʘ ʫʧʦʪʨʝʙˀʝʥʘ ʫ 

ʩʪʫʜʠʿʠ. ʊʘʢʦʹʝ, ʜʝʪʘˀʠ ʫʟʦʨʢʦʚʘˁʘ ʤʦʛʫ ʙʠʪʠ ʦʜ ʟʥʘʯʘʿʘ ʥʘ ʨʝʟʫʣʪʘʪʝ. ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ ʤʦʞʝ ʠʤʘʪʠ ʫʪʠʮʘʿʘ ʥʠʟ ʬʘʢʪʦʨʘ ʦʜ ʢʦʿʠʭ ʿʝ ʿʝʜʘʥ ʜʦʙʘ ʜʘʥʘ ʢʘʜʘ 

ʿʝ ʫʟʦʨʘʢ ʫʟʝʪ. ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ IFN-ɔ, TNF-Ŭ ʠ IL-12 ʧʦʢʘʟʫʿʫ ʮʠʨʢʘʜʠʿʘʣʥʠ ʨʠʪʘʤ ʫ 

ʧʨʦʜʫʢʮʠʿʠ, ʧʘ ʩʫ ʠʤ ʥʘʿʚʝ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʫ ʢʨʚʠ ʫ ʿʫʪʘʨˁʠʤ ʯʘʩʦʚʠʤʘ. ɺʨʩʪʘ ʭʨʘʥʝ, 

ʭʠʜʨʠʨʘʥʦʩʪ ʠ ʿʘʯʠʥʘ ʬʠʟʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝ ʫʟʦʨʢʦʚʘˁʘ ʪʘʢʦʹʝ ʠʤʘʿʫ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ. 

ʂʦʥʮʝʥʪʨʘʮʠʿʝ IL-6 ʠ TNF-Ŭ ʟʘʚʠʩʝ ʦʜ ʥʠʚʦʘ ʤʘʩʪʠ ʫ ʢʨʚʠ, ʜʦʢ ʚʝʣʠʢʘ ʬʠʟʠʯʢʘ ʘʢʪʠʚʥʦʩʪ 
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ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʥʠʚʦʘ IL-6 ʠ IL-10 ʫ ʢʨʚʠ. ɺʨʩʪʝ ʘʥʪʠʢʦʘʛʫʣʘʥʩʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʫ 

ʝʧʨʫʚʝʪʠ ʟʘ ʫʟʦʨʢʦʚʘˁʝ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʠʟʤʝʨʝʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʧʦʿʝʜʠʥʠʭ ʮʠʪʦʢʠʥʘ. 

ɺʝʣʠʢʠ ʟʥʘʯʘʿ ʠʤʘ ʧʦʜʘʪʘʢ ʜʘ ʣʠ ʩʝ ʢʦʨʠʩʪʠ ʩʝʨʫʤ ʠʣʠ ʧʣʘʟʤʘ. ʂʦʨʠʰ˂ʝˁʝ ʩʝʨʫʤʘ 

ʧʦʜʨʘʟʫʤʝʚʘ ʫʢʣʘˁʘˁʝ ʬʠʙʨʠʥʦʛʝʥʘ, ʪʨʦʤʙʦʮʠʪʘ ʠ ʜʨʫʛʠʭ ʮʠʨʢʫʣʠʰʫ˂ʠʭ ʧʨʦʪʝʠʥʘ. 

ɴʝʣʠʿʝ ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʢʦʘʛʫʣʘʮʠʿʝ ʤʦʛʫ ʜʦʜʘʪʥʦ ʦʩʣʦʙʘʹʘʪʠ ʤʝʜʠʿʘʪʦʨʝ ʠʥʬʣʘʤʘʮʠʿʝ ʠ 

ʪʘʢʦ ʫʪʠʮʘʪʠ ʥʘ ˁʠʭʦʚʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ. ɿʥʘʯʘʿʥʦ ʿʝ ʠ ʚʨʝʤʝ ʢʦʿʝ ʧʨʦʪʝʢʥʝ ʦʜ ʫʟʠʤʘˁʘ 

ʫʟʦʨʢʘ ʜʦ ʦʜʚʘʿʘˁʘ ʩʝʨʫʤʘ ʦʜ ˂ʝʣʠʿʩʢʠʭ ʝʣʝʤʝʥʘʪʘ. ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʮʠʪʦʢʠʥʠ ʠʤʘʿʫ ʢʨʘʪʘʢ 

ʧʦʣʫ-ʞʠʚʦʪ, ʥʠʚʦ IL-6 ʫ ʫʟʦʨʢʫ ʮʝʣʝ ʢʨʚʠ ʦʧʘʜʘ, ʜʦʢ TNF-Ŭ ʨʘʩʪʝ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 

(223).  

ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʩʪʫʜʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʩʣʦʞʝʥʦʩʪ ʠʥʪʝʨʘʢʮʠʿʝ ʤʘʣʠʛʥʦʛ ʪʫʤʦʨʘ, ʠʥʬʣʘʤʘʮʠʿʝ, 

ʬʘʢʪʦʨʘ ʩʨʝʜʠʥʝ ʠ ʬʘʢʪʦʨʘ ʜʦʤʘ˂ʠʥʘ, ʘʣʠ ʠ ʦʛʨʘʥʠʯʝˁʘ ʪʨʝʥʫʪʥʠʭ ʟʥʘˁʘ ʠ ʤʦʛʫ˂ʥʦʩʪʠ 

ʜʝʪʝʢʮʠʿʝ ʮʠʪʦʢʠʥʘ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ LSCC. ʎʠˀ ʙʫʜʫ˂ʠʭ ʩʪʫʜʠʿʘ ʪʨʝʙʘʦ ʙʠ ʙʠʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʦʙʿʝʢʪʠʚʥʠʭ ʩʝʨʫʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʙʠ ʧʨʝʜʩʪʘʚˀʘʣʠ ʧʦʫʟʜʘʥʝ 

ʤʘʨʢʝʨʝ ʧʨʠʩʫʩʪʚʘ ʠ ʧʨʦʛʨʝʩʠʿʝ LSCC.  
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6. ɿɸʂɲʋʏʎʀ 

ʈʝʟʫʣʪʘʪʠ ʧʨʠʢʘʟʘʥʠ ʫ ʦʚʦʤ ʨʘʜʫ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʧʨʦʛʨʝʩʠʿʘ ʧʣʘʥʦʮʝʣʫʣʘʨʥʦʛ ʢʘʨʮʠʥʦʤʘ 

ʣʘʨʠʥʢʩʘ ʧʨʘ˂ʝʥʘ ʧʨʝʜʦʤʠʥʘʮʠʿʦʤ Th2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʥʘʜ Th1. 

ɿʘʢˀʫʯʘʢ ʿʝ ʠʟʚʝʜʝʥ ʥʘ ʦʩʥʦʚʫ ʩʣʝʜʝ˂ʠʭ ʜʦʢʘʟʘ: 

1. ʉʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ IL-2, IL-12 ʠ IFN-ɔ, IL-4, IL-5, IL-9, IL-10 ʠ IL-13, IL-

17, IL-22, IL-6, IL-1ɓ ʠ TNF-Ŭ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ PCʉL ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʜʨʘʚʝ ʠʩʧʠʪʘʥʠʢʝ; 

2. ʉʠʩʪʝʤʩʢʝ ʚʨʝʜʥʦʩʪʠ ʮʠʪʦʢʠʥʘ IL-12 ʟʥʘʯʘʿʥʦ ʩʫ ʤʘˁʝ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ 

ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ (ʊ3/ʊ4) ʊ ʩʪʘʜʠʿʫʤʦʤ PCʉL; 

3. ʉʝʨʫʤʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IL-10 ʟʥʘʯʘʿʥʦ ʿʝ ʚʝ˂ʘ ʫ ʙʦʣʝʩʥʠʢʘ ʩʘ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ 

(ʊ3/ʊ4) ʊ ʩʪʘʜʠʿʫʤʦʤ PCʉL; 

4. ʈʝʛʠʦʥʘʣʥʘ ʧʨʦʰʠʨʝʥʦʩʪ PCʉL (N+) ʧʨʘ˂ʝʥʘ ʿʝ ʩʥʠʞʝˁʝʤ ʩʝʨʫʤʩʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ  IL-12. 

5. ʋ ʧʦʯʝʪʥʠʤ (ʊ1/ʊ2) ʊ ʩʪʘʜʠʿʫʤʠʤʘ ʙʦʣʝʩʪʠ ʩʝʨʫʤʩʢʝ ʚʨʝʜʥʦʩʪʠ IL-12, IL-6, IL-10, 

IL-13, IL-9 ʠ IL-1ɓ ʧʦʚʠʰʝʥʝ ʩʫ ʢʦʜ ʩʫʧʨʘʛʣʦʪʠʩʥʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʛʣʦʪʠʩʥʝ ʪʫʤʦʨʝ.  

6. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʘ IL-10 ʠ IL-22 ʧʦʚʠʰʝʥʝ ʩʫ ʫ ʩʝʨʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ PCʉL ʩʘ 

ʥʠʞʠʤ ʩʪʝʧʝʥʦʤ ʜʠʬʝʨʝʥʪʦʚʘʥʦʩʪʠ ʪʫʤʦʨʘ (HG2) ʫ ʦʜʥʦʩʫ ʥʘ ʜʦʙʨʦ ʜʠʬʝʨʝʥʪʦʚʘʥʝ 

ʪʫʤʦʨʝ (HG1).  

7. ʉʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ IL-1ɓ ʠ TNF-Ŭ ʩʫ ʥʠʞʝ ʢʦʜ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ PCʉL ʫ ʛʨʫʧʠ ʧʫʰʘʯʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʧʫʰʘʯʝ.  
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