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ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ: 

ʆʈɺʀ ï ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ 

ɺʆɿ ï ɺʩʝʤʠʨʥʘʷ ʆʨʛʘʥʠʟʘʮʠʷ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʅɸ ï ʛʝʤʘʛʛʣʶʪʠʥʠʥ (hemagglutinin) 

NA ï ʥʝʡʨʘʤʠʥʠʜʘʟʘ (neiraminidase) 

NP ï ʥʫʢʣʝʦʧʨʦʪʝʠʥ 

ʄ ï ʤʘʪʨʠʢʩʥʳʡ ʙʝʣʦʢ ʄ 

MDCK ï Madin-Darby canine kidney cells (ʧʝʨʝʚʠʚʘʝʤʘʷ ʢʫʣʴʪʫʨʘ ʧʦʯʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ 

ʩʦʙʘʢʠ) 

MEM ï ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ (Minimum Essential Medium) 

ˣ˟  ˑï ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ ʜʦʟʘ  

˪ˑ  ï ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ 

ʍʊʀ ï ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʈʅʂ - ʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

PB2 ï ʙʝʣʦʢ, ʢʦʤʧʦʥʝʥʪ ʪʨʘʥʩʢʨʠʧʪʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

PB1 ï ʙʝʣʦʢ, ʢʦʨʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʪʨʘʥʩʢʨʠʧʪʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

NS1 - ʥʝʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ, ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʷʜʨʝ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʧʣʘʡʩʠʥʛ ʠ 

ʧʦʣʠʘʜʝʥʠʣʠʨʦʚʘʥʠʝ 

 NEP - ʙʝʣʦʢ ʷʜʝʨʥʦʛʦ ʵʢʩʧʦʨʪʘ 

ɼʅʂ - ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʈʂʕ ï ʨʘʩʪʫʱʠʝ ʢʫʨʠʥʳʝ ʵʤʙʨʠʦʥʳ 

ɺɸɾ - ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ 

DMEM - ʩʨʝʜʘ ʀʛʣʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɼʫʣʴʙʝʢʢʦ 

ʈɻɸ ï ʨʝʘʢʮʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ 
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ɺɺɽɼɽʅʀɽ 

 

ɻʨʠʧʧ ð ʦʩʪʨʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ 

ʧʦʨʘʞʝʥʠʝʤ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʉʨʝʜʠ ʚʦʟʥʠʢʘʶʱʠʭ ʦʩʣʦʞʥʝʥʠʡ ð ʨʘʟʣʠʯʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠ ̫ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʝʨʜʮʘ, ʧʦʯʝʢ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ. ʉʧʦʩʦʙʥʦʩʪʴ ʛʨʠʧʧʘ ʚʳʟʳʚʘʪʴ ʝʞʝʛʦʜʥʳʝ 

ʵʧʠʜʝʤʠʠ ʠ ʧʘʥʜʝʤʠʠ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʛʦ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʝʛʦ  ʧʨʦʙʣʝʤʦʡ 

ʤʠʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʃʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʛʨʠʧʧʘ  ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʝʞʝʛʦʜʥʦ ʚʦ ʚʨʝʤʷ 

ʵʧʠʜʝʤʠʡ ʛʨʠʧʧʘ ʠ ʧʦʜʦʙʥʳʭ ʝʤʫ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʤʠʨʝ ʙʦʣʝʶʪ ʜʦ 5 ʤʣʥ, ʠʟ ʥʠʭ ʜʦ 500 ʪʳʩ. 

ʯʝʣʦʚʝʢ ʫʤʠʨʘʶʪ. ɺ ʈʦʩʩʠʠ ʥʘ ʛʨʠʧʧ ʠ ʆʈɺʀ ʝʞʝʛʦʜʥʦ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 90% ʦʪ ʚʩʝʡ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʙʦʣʝʶʪ 5-10% 

ʚʟʨʦʩʣʳʭ ʠ 20-30% ʜʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʦʩʣʦʞʥʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʫ 10-15% ʟʘʙʦʣʝʚʰʠʭ 

ʛʨʠʧʧʦʤ. ʉʨʝʜʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ, ʯʘʱʝ ʚ ʛʨʫʧʧʘʭ ʨʠʩʢʘ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʜʦʩʪʠʛʘʝʪ 30%. ɽʞʝʛʦʜʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʦʩʣʦʞʥʝʥʠʡ ʛʨʠʧʧʘ ʩʦʩʪʘʚʣʷʝʪ 7,5-23 ʥʘ 

100 000 ʥʘʩʝʣʝʥʠʷ, ʧʨʠʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʠʮ ʩʪʘʨʰʝ 

65 ʣʝʪ.  ʇʦ ʜʘʥʥʳʤ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʌ, ʚ 2004 ʛ. ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʦʪ ʛʨʠʧʧʘ ʠ 

ʆʈɺʀ ʩʦʩʪʘʚʠʣʠ 86% ʦʪ ʚʩʝʛʦ ʫʱʝʨʙʘ, ʥʘʥʦʩʠʤʦʛʦ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ  

ʅʝʧʨʝʨʳʚʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʠ ʧʦʷʚʣʝʥʠʝ ʨʝʘʩʩʦʨʪʘʥʪʥʳʭ ʰʪʘʤʤʦʚ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʩʪʦʷʥʥʫʶ ʦʧʘʩʥʦʩʪʴ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʢ 

ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʯʪʦ ʜʝʣʘʝʪ ʧʦʠʩʢ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʭʠʤʠʦʪʝʨʘʧʠʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʌɻɹʋ ʅʀʀ ɻʨʠʧʧʘ  ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʌ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʥʳʭ 

ʢʘʤʬʘʨʳ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. 

ɿʘʜʘʯʠ: 

1. ɺʦʩʧʨʦʠʟʚʝʩʪʠ ʛʨʠʧʧʦʟʥʫʶ ʠʥʬʝʢʮʠʶ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK. 

2. ʆʮʝʥʠʪʴ ʮʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʜʣʷ ʢʣʝʪʦʢ MDCK. 

3. ʀʟʫʯʠʪʴ ʫʨʦʚʝʥʴ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 
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4. ʈʘʩʩʯʠʪʘʪʴ 50%-ʥʫʶ ʮʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠ 50%-ʥʫʶ ʵʬʬʝʢʪʠʚʥʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

5. ɺʦʩʧʨʦʠʟʚʝʩʪʠ ʣʝʪʘʣʴʥʫʶ ʛʨʠʧʧʦʟʥʫʶ ʠʥʬʝʢʮʠʶ ʫ ʞʠʚʦʪʥʳʭ. 

6. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʪʢʘʥʝʡ ʣʝʛʢʠʭ ʚ ʭʦʜʝ ʛʨʠʧʧʦʟʥʦʡ ʧʥʝʚʤʦʥʠʠ. 

7. ʀʟʫʯʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʦʨʬʦʛʝʥʝʟʘ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʢʣʝʪʢʘʭ MDCK ʧʨʠ 

ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. 
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ɻʣʘʚʘ I. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

I .1. ɺʠʨʫʩ ʛʨʠʧʧʘ  

 

ɻʨʠʧʧ (ʬʨ. grippe, ʦʪ ʥʝʤ. grippen ð çʩʭʚʘʪʠʪʴè, çʨʝʟʢʦ ʩʞʘʪʴè) ð ʦʩʪʨʦʝ 

ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʆʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʦʩʪʨʳʭ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ (ʆʈɺʀ). ʗʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʤʠʨʝ. ɽʞʝʛʦʜʥʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʧʠʜʝʤʠʡ, ʘ ʨʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ï ʧʘʥʜʝʤʠʡ. ʆʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴ ʁʢ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢ ʞʝ ʙʳʩʪʨʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 2000 ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʘʥʪʠʛʝʥʥʳʤ ʩʧʝʢʪʨʦʤ. ʇʦ ʦʮʝʥʢʘʤ ɺʆɿ, ʦʪ ʚʩʝʭ 

ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʚʦ ʚʨʝʤʷ ʩʝʟʦʥʥʳʭ ʵʧʠʜʝʤʠʡ ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʫʤʠʨʘʶʪ ʦʪ 250 ʜʦ 500 

ʪʳʩ. ʯʝʣʦʚʝʢ (ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʪʘʨʰʝ 65 ʣʝʪ), ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʯʠʩʣʦ ʩʤʝʨʪʝʡ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʤʠʣʣʠʦʥʘ. ɺ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪ ʦʪ 27,3 ʜʦ 41,2 ʤʣʥ. ʟʘʙʦʣʝʚʰʠʭ 

ʛʨʠʧʧʦʤ ʠ ʜʨʫʛʠʤʠ ʆʈɺʀ. 

ɺʦʟʙʫʜʠʪʝʣʷʤʠ ʛʨʠʧʧʘ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤ. Orthomyxoviridae. ʕʪʦ 

ʩʝʤʝʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʪʨʠ ʨʦʜʘ: Influenzavirus A, Influenzavirus ɺ, Influenzavirus ʉ (ʊʘʙʣʠʮʘ 

1) ʠ ʥʝʜʘʚʥʦ ʦʪʢʨʳʪʳʡ Influenzavirus D.  

 

I .1.1. ʈʦʜ Influenzavirus A (ʚʠʨʫʩ ʛʨʠʧʧʘ ʪʠʧʘ ɸ) 

 

ɺʠʨʠʦʥ ʩʦʜʝʨʞʠʪ  8 ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʅʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʩʦʜʝʨʞʠʪ ʈʅʂ ʩʚʷʟʘʥʥʫ ʁ ʩ ʙʝʣʢʦʤ ï 

ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʤ, ʘ ʪʘʢʞʝ ʩ ʈʅʂ-ʟʘʚʠʩʠʤʦʡ-ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ. ʇʦʣʠʤʝʨʘʟʘ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʩʫʙʲʝʜʠʥʠʮ:r ʢʠʩʣʳʡ ʙʝʣʦʢ ʧʦʣʠʤʝʨʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʙʝʣʢʘ ʧʦʣʠʤʝʨʘʟʳ. ɺ ʧʨʦʮʝʩʩʝ ʫʧʘʢʦʚʢʠ ʈʅʂ ʚ ʥʫʢʣʝʦʧʨʦʪʝʠʥ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʢʦʨʘ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩ ̫ʩʧʠʨʘʣʴʥʘ ̫ʩʪʨʫʢʪʫʨʘ  

ʈʅʂ (Hutchinson et al., 2010). ɻʝʥʦʤ, ʫʧʘʢʦʚʘʥʥʳʡ ʚ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʡ ʢʦʤʧʣʝʢʩ, 

ʦʢʨʫʞʝʥ ʤʘʪʨʠʢʩʥʳʤ ʙʝʣʢʦʤ ʄ1 ʠ ʦʢʨʫʞʝʥ ʣʠʧʠʜʥʦʡ ʦʙʦʣʦʯʢʦʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʬʨʘʛʤʝʥʪ ʙʠʣʠʧʠʜʥʦʛʦ ʩʣʦʷ ʤʝʤʙʨʘʥʳ ʭʦʟʷʡʩʢʦʡ ʢʣʝʪʢʠ, ʩʦʜʝʨʞʘʱʠʡ ʚʠʨʫʩʥʳʝ 

ʙʝʣʢʠ: ʛʝʤʘʛʛʣʶʪʠʥʠʥ, ʥʝʡʨʘʤʠʥʠʜʘʟʫ ʠ ʙʝʣʦʢ ʄ2 (Lamb, Zebedee, Richardson, 1985). 

ɺʠʨʫʩ ʠʥʬʠʮʠʨʫʝʪ ʧʪʠʮ, ʣʦʰʘʜʝʡ, ʩʦʙʘʢ, ʩʚʠʥʝʡ ʠ ʯʝʣʦʚʝʢʘ. ɺʠʨʫʩʳ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʜʪʠʧʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʠ ʩʦʯʝʪʘʥʠʷʤʠ ʜʚʫʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ ʚʠʨʫʩʘ, ʙʝʣʢʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ (HA) ʠ ʥʝʡʨʘʤʠʥʠʜʘʟʳ (NA). 
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ʉʫʱʝʩʪʚʫʝʪ ʰʝʩʪʥʘʜʮʘʪʴ ʧʦʜʪʠʧʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ (ʅ1-ʅ16) ʠ ʜʝʚʷʪʴ ʥʝʡʨʘʤʠʥʠʜʘʟʳ 

(N1-N9) (Beard, 1998; http://www.cdc.gov/flu/avian/index.htm; 

http://www.oie.int/eng/normes/mmanual/2008/pdf; Olsen, 2002). ʕʪʠ ʙʝʣʢʠ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʠʢʨʝʧʣʝʥʠʠ ʚʠʨʫʩʘ ʢ ʢʣʝʪʢʝ-ʤʠʰʝʥʠ ʠ ʚʳʭʦʜʝ ʚʠʨʫʩʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʠʟ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ, 

ʪʘʢʞʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʦʡ ʤʠʰʝʥʴʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Heinen, 2004; Reid, 

Taubenberger, 2003; Couch, 1996). ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʭʘʨʘʢʪʝʨʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʠʧʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ (Fenner et al., 1987). ɺʠʨʫʩʳ ʛʨʠʧʧʘ ɸ 

ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʰʪʘʤʤʳ. ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʪʘʤʤʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʚʢʣʶʯʘʝʪ 

ʥʘʟʚʘʥʠʝ ʠʭ ʪʠʧʘ, ʭʦʟʷʠʥʘ, ʤʝʩʪʦ ʧʝʨʚʦʛʦ ʚʳʜʝʣʝʥʠʷ, ʥʦʤʝʨ ʰʪʘʤʤʘ (ʝʩʣʠ ʪʘʢʦʚʳʝ 

ʠʤʝʶʪʩʷ), ʛʦʜ ʚʳʜʝʣʝʥʠʷ ʠ ʧʦʜʪʠʧʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ (Acha, Szyfres, 2003; Fenner 

et al., 1987), ʥʘʧʨʠʤʝʨ, ʰʪʘʤʤ H7N7 ʧʦʜʪʠʧʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʣʦʰʘʜʝʡ, ʚʧʝʨʚʳʝ 

ʚʳʜʝʣʝʥʥʳʡ ʚ ʏʝʭʦʩʣʦʚʘʢʠʠ ʚ 1956 ʛʦʜʫ -  A/eq/Prague/56(H7N7). ɼʣʷ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ, 

ʧʦʨʘʞʘʶʱʠʭ ʯʝʣʦʚʝʢʘ, ʥʘʟʚʘʥʠʝ ʭʦʟʷʠʥʘ ʦʧʫʩʢʘʝʪʩʷ. ʀʟ ʤʥʦʛʠʭ ʧʦʜʪʠʧʦʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ 

ɸ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʣʶʜʝʡ ʮʠʨʢʫʣʠʨʫʶʪ ʧʦʜʪʠʧʳ ʛʨʠʧʧʘ A(H1N1) ʠ A(H3N2). ɺʩʝ 

ʧʘʥʜʝʤʠʠ ʛʨʠʧʧʘ ʙʳʣʠ ʚʳʟʚʘʥʳ ʠʤʝʥʥʦ ʚʠʨʫʩʘʤʠ ʪʠʧʘ ɸ.  

 

I .1.2. ʈʦʜ Influenzavirus ɺ (ʚʠʨʫʩ ʛʨʠʧʧʘ ʪʠʧʘ ɺ) 

 

ɽʛʦ ʛʝʥʦʤ ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʠʟ 8 ʩʝʛʤʝʥʪʦʚ. ɺʠʨʫʩʳ ʛʨʠʧʧʘ B ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʯʝʣʦʚʝʢʘ, ʠ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʵʧʠʜʝʤʠʠ, ʚ ʩʨʝʜʥʝʤ, ʨʘʟ ʚ 3-4 ʛʦʜʘ, 

ʭʦʪʷ ʠ ʥʝ ʩʪʘʥʦʚʠʣʠʩʴ ʜʦ ʩʠʭ ʧʦʨ ʧʨʠʯʠʥʦʡ ʧʘʥʜʝʤʠʡ (Acha, Szyfres, 2003). ʊʘʢʞʝ ʵʪʦʪ 

ʚʠʨʫʩ ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʪʶʣʝʥʝʡ, ʩʚʠʥʝʡ ʠ ʭʦʨʴʢʦʚ (Acha, Szyfres, 2003; Heinen, 2003;  

Komadina et al., 2007; Brown, Harris, Alexander, 1991; Jakeman,1994). ɸʥʪʠʛʝʥʥʳʡ ʜʨʠʬʪ ʫ 

ʚʠʨʫʩʘ ʪʠʧʘ ɺ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʫ ʚʠʨʫʩʦʚ ʪʠʧʘ ɸ (Acha, Szyfres, 

2003; Smith, 2006), ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʨʫʛʦʤ ʭʦʟʷʝʚ.  

 

I .1.3. ʈʦʜ Influenzavirus ʉ (ʚʠʨʫʩ ʛʨʠʧʧʘ ʪʠʧʘ ʉ) 

 

ɻʝʥʦʤ ʵʪʦʛʦ ʚʠʨʫʩʘ ʩʦʩʪʦʠʪ ʠʟ 7 ʩʝʛʤʝʥʪʦʚ. ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʉ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʘʥʳ 

ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʶʜʝʡ (Acha, Szyfres, 2003; Couch, 1996; http://www.phacaspc.gc.ca/msds-

ftss/index.html; Greenbaum, Morag, Zakay-Rones, 1998), ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʨʝʜʠ 

ʩʚʠʥʝʡ (Acha, Szyfres, 2003; Heinen, 2003; Fenner et al., 1987; Komadina et al., 2007; Brown, 

Harris, Alexander, 1995; Kimura et al., 1997; Manuguerra et al., 1993; Yamaoka et al., 1991) ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʪʠʧʦʚ ʥʝ ʠʤʝʝʪ ʥʝʡʨʘʤʠʥʠʜʘʟʳ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʠʨʫʩʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʝ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʤʘʩʰʪʘʙʥʳʝ ʵʧʠʜʝʤʠʠ. 

http://www.cdc.gov/flu/avian/index.htm
http://www.oie.int/eng/normes/mmanual/2008/pdf
http://www.phacaspc.gc.ca/msds-ftss/index.html
http://www.phacaspc.gc.ca/msds-ftss/index.html
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ʆʜʥʘʢʦ ʢʨʫʧʥʘʷ ʵʧʠʜʝʤʠʷ ʛʨʠʧʧʘ ʉ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʗʧʦʥʠʠ ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ 

ʠʶʣʴ 2004 ʛʦʜʘ (Matsuzaki et al., 2007). ɺʠʨʫʩʳ ʪʠʧʘ ʉ ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʧʦʜʪʠʧʳ, 

ʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʰʪʘʤʤʳ (http://www.cdc.gov/flu/avian/index.html ). ʂʘʞʜʳʡ ʰʪʘʤʤ 

ʷʚʣʷʝʪʩʷ ʘʥʪʠʛʝʥʥʦ ʩʪʘʙʠʣʴʥʳʤ ʠ ʥʘʢʘʧʣʠʚʘʝʪ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʇʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʝʢʦʤʙʠʥʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʯʘʱʝ ʚʩʝʛʦ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ C (Matsuzaki et al., 2003; Matsuzaki et al., 

2002). 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʨʫʩʦʚ ɸ, ɺ ʠ ʉ ʊʘʙʣʠʮʘ 1. 

 

(ʧʦ: ʄʘʷʥʩʢʠʡ, 2009) 

       

I .1.4. ʈʦʜ Influenzavirus D (ʚʠʨʫʩ ʛʨʠʧʧʘ ʪʠʧʘ D) 

 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʪ ʪʠʧ ʚʠʨʫʩʘ ʛʦʨʘʟʜʦ ʙʣʠʞʝ ʢ ʚʠʨʫʩʫ 

ʪʠʧʘ C, ʯʝʤ ʢ ɸ ʠ ɺ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʦʚʳʤ ʚʠʨʫʩʦʤ (D) ʠ ʚʠʨʫʩʦʤ ʪʠʧʘ 

ʉ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʪʠʧʘʤʠ ɸ ʠ ɺ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʝʥʦʤʥʳʭ ʩʝʛʤʝʥʪʦʚ 

(Hause et al., 2013)  ɺʠʨʫʩ ʙʳʣ ʚʳʜʝʣʝʥ ʫ ʩʚʠʥʝʡ ʚ ʉʐɸ, ʘ ʪʘʢ ʞʝ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʚʦ ʌʨʘʥʮʠʠ ʠ ʂʠʪʘʝ (Ducatez, Pelletier, Meyer, 2015; Jiang et al., 2014). ʊʘʢ ʞʝ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢ ʚʠʨʫʩʫ ʚʦʩʧʨʠʠʤʯʠʚʳ ʦʚʮʳ, ʢʦʟʳ, ʣʶʜʠ, ʭʦʨʴʢʠ ʠ ʤʦʨʩʢʠʝ ʩʚʠʥʢʠ 

(Hause et al., 2013; Hause et al.,  2014). ɻʝʥʦʤ ʩʦʩʪʦʠʪ ʠʟ 7 ʩʝʛʤʝʥʪʦʚ, ʢʦʜʠʨʫʶʱʠʭ 9 

http://www.cdc.gov/flu/avian/index.html
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ʙʝʣʢʦʚ, ʚʢʣʶʯʘʷ ʛʝʤʘʛʛʣʶʪʠʥʠʥ, ʧʦʣʠʤʝʨʘʟʳ PB2, PB1, ʠ P3, ʥʫʢʣʝʦʧʨʦʪʝʠʥ, ʙʝʣʢʠ 

ʤʘʪʨʠʢʩʘ (M1 ʠ CM2), ʠ ʥʝʩʪʨʫʢʪʫʨʥʳʝ ʙʝʣʢʠ (NS1 ʠ NEP) (Hause et al., 2013). 

 

I .1.5. ʉʪʨʦʝʥʠʝ ʚʠʨʠʦʥʘ 

 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʦʝʥʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ (ʧʦ: http://allwantsimg.com/virus-grippa) 

 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ï ʦʙʦʣʦʯʝʯʥʳʝ ʚʠʨʫʩʳ ʩ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʤ ʛʝʥʦʤʦʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ʘʥʪʠʩʤʳʩʣʦʚʦʡ ʈʅʂ (ʨʠʩ. 1). ɻʝʥʦʤ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ 

ʩʦʩʪʦʠʪ ʠʟ 8 ʩʝʛʤʝʥʪʦʚ, ʚ ʩʦʩʪʘʚʝ ʚʠʨʠʦʥʘ ʩʚʷʟʘʥʥʳʭ ʚ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ. 

ʅʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʈʅʂ ʩʚʷʟʘʥʥʫʶ ʩ ʙʝʣʢʦʤ ï 

ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʤ ʠ ʩ ʈʅʂ-ʟʘʚʠʩʠʤʦʡ-ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ. ʇʦʣʠʤʝʨʘʟʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʫʙʲʝʜʠʥʠʮ: ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʧʦʣʠʤʝʨʘʟʳ ʠ ʢʠʩʣʦʛʦ ʙʝʣʢʘ 

ʧʦʣʠʤʝʨʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʧʨʦʮʝʩʩʝ ʫʧʘʢʦʚʢʠ ʈʅʂ ʚ ʥʫʢʣʝʦʧʨʦʪʝʠʥ  ʦʙʨʘʟʫʝʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʢʦʨ - ʩʝʨʜʮʝʚʠʥʫ ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʈʅʂ ʬʦʨʤʠʨʫʝʪ ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ 

(Hutchinson et al., 2010) ɻʝʥʦʤ, ʫʧʘʢʦʚʘʥʥʳʡ ʚ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʡ ʢʦʤʧʣʝʢʩ, 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʤʘʪʨʠʢʩʝ, ʦʙʨʘʟʦʚʘʥʥʦʤ ʤʘʪʨʠʢʩʥʳʤ ʙʝʣʢʦʤ ʄ1 ʠ ʦʢʨʫʞʝʥ ʣʠʧʠʜʥʦʡ 

ʦʙʦʣʦʯʢʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪ ʙʠʣʠʧʠʜʥʦʛʦ ʩʣʦʷ ʤʝʤʙʨʘʥʳ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ, 

ʩʦʜʝʨʞʘʱʠʡ ʚʠʨʫʩʥʳʝ ʙʝʣʢʠ: ʛʝʤʘʛʛʣʶʪʠʥʠʥ, ʥʝʡʨʘʤʠʥʠʜʘʟʫ ʠ ʙʝʣʦʢ ʄ2 (Lamb, Zebedee, 

Richardson, 1985). ɻʝʤʘʛʛʣʶʪʠʥʠʥ ʠ ʥʝʡʨʘʤʠʥʠʜʘʟʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʘʥʪʠʛʝʥʥʳʤʠ 

ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ ʚʠʨʫʩʘ, ʠ ʚʘʨʠʘʮʠʠ ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ 

ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʠ ʧʘʥʜʝʤʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ 18 ʩʝʨʦʪʠʧʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ 11 ï ʥʝʡʨʘʤʠʥʠʜʘʟʳ (Wu et al., 2014). ɺ 

ʚʠʨʠʦʥʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʝʣʦʢ ʷʜʝʨʥʦʛʦ ʵʢʩʧʦʨʪʘ (NEP ʨʘʥʝʝ ʦʙʦʟʥʘʯʘʚʰʠʡʩʷ ʢʘʢ 

NS2), ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʙʝʣʢʦʤ M1 (Yasuda et al., 1993). 
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I .1.6. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

 

ʉʠʛʥʘʣʦʤ ʜʣʷ ʚʭʦʜʘ ʚʠʨʠʦʥʘ ʛʨʠʧʧʘ ʚ ʢʣʝʪʢʫ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʩ ʨʝʮʝʧʪʦʨʦʤ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʠʤ ʩʠʘʣʦʚʫʶ ʢʠʩʣʦʪʫ 

(Skehel,Wiley,  2000). ʇʦʩʣʝ ʩʚʷʟʳʚʘʥʠʷ ʩ ʨʝʮʝʧʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʦʙʦʣʦʯʢʠ 

ʚʠʨʫʩʘ ʠ ʤʝʤʙʨʘʥʳ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ,  ʧʦʩʣʝ ʯʝʛʦ ʚʠʨʫʩ ʧʦʧʘʜʘʝʪ ʚʥʫʪʨʴ ʢʣʝʪʢʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʮʝʧʪʦʨ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʵʥʜʦʮʠʪʦʟʘ ʚ ʢʣʘʪʨʠʥ-ʦʢʘʡʤʣʝʥʥʦʡ ʚʝʟʠʢʫʣʝ. 

ɿʘʢʠʩʣʝʥʠʝ ʩʨʝʜʳ ʚʥʫʪʨʠ ʵʥʜʦʩʦʤʳ ʜʦ ʟʥʘʯʝʥʠʡ ʨʅ 5,0-6,0 ʧʨʠʚʦʜʠʪ ʢ ʩʪʨʫʢʪʫʨʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʤʦʣʝʢʫʣʝ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʩʣʠʷʥʠʶ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ ʩ 

ʤʝʤʙʨʘʥʦʡ ʵʥʜʦʩʦʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʠʨʠʦʥ ʧʦʧʘʜʘʝʪ ʚ ʮʠʪʦʧʣʘʟʤʫ (Helenius,  1992). 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʣʠʷʥʠʷ ʤʦʣʝʢʫʣʘ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ  ʅA0 ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʩʱʝʧʣʝʥʠʶ ʥʘ 

ʩʫʙʲʝʜʠʥʠʮʳ ʅɸ1 ʠ ʅɸ2, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʩʚʦʙʦʞʜʝʥʠ ʁ ʧʝʧʪʠʜʘ ʩʣʠʷʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ N-ʢʦʥʮʝ ʩʫʙʲʝʜʠʥʠʮʳ ʅɸ2. ɹʝʣʦʢ M2, ʤʠʥʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʙʦʣʦʯʢʠ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʪʦʥʥʦʡ ʧʦʤʧʦʡ, ʧʨʦʧʫʩʢʘʶʱʝʡ ʠʦʥʳ ʅ+ ʚʥʫʪʨʴ ʦʙʦʣʦʯʢʠ 

ʚʠʨʫʩʘ ʜʦ ʩʣʠʷʥʠʷ ʤʝʤʙʨʘʥ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʩʩʦʮʠʘʮʠʶ ʄ1-ʢʘʧʩʠʜʘ ʦʪ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (Whittaker, Bui, Helenius, 1996), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʠʨʫʩʘ ʚ ʮʠʪʦʧʣʘʟʤʫ ʟʘʨʘʞʝʥʥʦʡ 

ʢʣʝʪʢʠ. ɼʘʣʝʝ ʈʅʂ ʚʠʨʫʩʘ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʷʜʨʦ ʢʣʝʪʢʠ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʝʣʢʘ 

Nʈ ʚʠʨʫʩʘ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʪʦʩʢʝʣʝʪʘ (O'Neill  et al, 1995). ɺ ʷʜʨʝ ʢʣʝʪʢʠ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚʠʨʫʩʘ ʪʨʘʥʩʢʨʠʙʠʨʫʝʪʩʷ ʚʠʨʫʩʥʦʡ PHʂ-ʟʘʚʠʩʠʤʦʡ PHʂ-

ʧʦʣʠʤʝʨʘʟʦʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʤPHʂ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʠʥʪʝʟ ʚʠʨʫʩʥʳʭ 

ʙʝʣʢʦʚ (Hay et al, 1977). ɺ ʧʨʦʮʝʩʩʝ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʩ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʝʛʤʝʥʪʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʘʥʪʠʩʤʳʩʣʦʚʦʡ PHʂ ʚʠʨʫʩʥʦʡ ʧʦʣʠʤʝʨʘʟʦʡ, ʩʯʠʪʳʚʘʶʪʩʷ ʩʤʳʩʣʦʚʳʝ 

ʢʦʧʠʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʤʘʪʨʠʮʝʡ ʜʣʷ ʩʠʥʪʝʟʘ ʘʥʪʠʩʤʳʩʣʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʝʛʤʝʥʪʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʧʘʢʦʚʢʠ ʚ ʥʦʚʳʝ ʚʠʨʠʦʥʳ, ʯʪʦ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ PHʂ-

ʟʘʚʠʩʠʤʦʡ PHʂ-ʧʦʣʠʤʝʨʘʟʦʡ ʚʠʨʫʩʘ (Zhang, Pekosz, Lamb,  2000).  

  ʉʙʦʨʢʘ ʚʠʨʠʦʥʦʚ ʥʘʯʠʥʘʝʪʩʷ ʚ ʷʜʨʝ ʢʣʝʪʢʠ ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʷ Nʈ ʢ ʩʝʛʤʝʥʪʘʤ PHʂ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʪʜʝʣʴʥʳʝ ʙʝʣʢʠ NP ʬʦʨʤʠʨʫʶʪ 

ʢʦʤʧʣʝʢʩʳ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʫʧʘʢʦʚʢʘ PHʂ-ʩʝʛʤʝʥʪʘ. ʂʦʥʮʝʚʳʝ ʫʯʘʩʪʢʠ PHʂ 

ʩʦʜʝʨʞʘʪ ʩʠʛʥʘʣʳ ʫʧʘʢʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʧʘʢʦʚʢʫ ʩʝʛʤʝʥʪʦʚ ʚ ʚʠʨʠʦʥ. ʂʘʢʠʤ 

ʦʙʨʘʟʦʤ ʜʝʪʝʨʤʠʥʠʨʫʝʪʩʷ ʩʦʩʪʘʚ ʩʝʛʤʝʥʪʦʚ ʚ ʚʠʨʠʦʥʝ ʧʨʠ ʫʧʘʢʦʚʢʝ, ʜʦ ʩʠʭ ʧʦʨ 

ʥʝʠʟʚʝʩʪʥʦ ʪʦʯʥʦ, ʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʮʝʩʩ ʜʝʪʝʨʤʠʥʠʨʫʝʪʩʷ PHʂ-PHʂ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʟʨʝʣʳʝ ʚʠʨʠʦʥʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʨʝʜʢʦ 

ʩʦʜʝʨʞʘʪ ʥʝʧʨʘʚʠʣʴʥʳʡ ʠʣʠ ʠʟʙʳʪʦʯʥʳʡ ʥʘʙʦʨ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʝʛʤʝʥʪʦʚ (Hutchinson  et al., 

2010). 
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 ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʩʙʦʨʢʠ ʚʠʨʠʦʥʘ ʫʧʘʢʦʚʘʥʥʳʡ ʚ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʡ 

ʢʦʤʧʣʝʢʩ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʢʠʜʘʝʪ ʷʜʨʦ ʢʣʝʪʢʠ, ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 

ʙʝʣʢʠ NEP ʠ M1. ɼʘʣʝʝ ʥʫʢʣʝʦʢʘʧʩʠʜ, ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʙʝʣʢʦʤ NEP, ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʦʙʣʘʩʪʠ 

raft-ʤʠʢʨʦʜʦʤʝʥʦʚ ʤʝʤʙʨʘʥʳ ʠ ʪʘʤ ʚʳʭʦʜʠʪ ʠʟ ʢʣʝʪʢʠ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʭʦʜʘ ʧʨʠʦʙʨʝʪʘʷ 

ʦʙʦʣʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʙʝʣʢʠ ʛʝʤʘʛʛʣʶʪʠʥʠʥ, ʥʝʡʨʘʤʠʜʘʟʘ ʠ M2 (Nayak, Hui, 

Barman, 2004).  ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʦʪʧʦʯʢʦʚʳʚʘʥʠʷ ʦʪ ʤʝʤʙʨʘʥʳ ʠʛʨʘʝʪ ʙʝʣʦʢ ʄ1, 

ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʝʤʙʨʘʥʦʡ ʢʣʝʪʢʠ N-ʢʦʥʮʝʚʳʤ ʜʦʤʝʥʦʤ (Zhang, Pekosz, 

Lamb,  2000). ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʚʠʨʠʦʥʘ ʥʝʦʙʭʦʜʠʤʘ ʨʘʙʦʪʘ 

ʥʝʡʨʘʤʠʥʠʟʘʜʳ: ʦʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʛʨʝʛʘʮʠʶ ʚʠʨʠʦʥʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʩʠʘʣʦ-ʩʦʜʝʨʞʘʱʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(Liu et al,  1995). 

 

I .1.7. ɻʝʤʘʛʛʣʶʪʠʥʠʥ 

 

ɻʝʤʘʛʛʣʶʪʠʥʠʥ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʙʝʣʢʦʤ ʣʠʧʠʜʥʦʡ ʦʙʦʣʦʯʢʠ 

ʚʠʨʫʩʘ. ʆʥ ʦʪʚʝʯʘʝʪ ʟʘ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʮʝʧʪʦʨʦʚ, ʧʨʠʢʨʝʧʣʝʥʠʝ ʚʠʨʠʦʥʘ 

ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ ʠ ʧʣʘʚʣʝʥʠʝ ʤʝʤʙʨʘʥʳ ʵʥʜʦʩʦʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʳʭʦʜ 

ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʚ ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʢʠ (Skehel,Wiley, 2000).  

ɻʝʤʘʛʛʣʶʪʠʥʠʥ ï ʛʦʤʦʪʨʠʤʝʨ (ʨʠʩ. 2), ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʛʣʠʢʦʧʨʦʪʝʠʥ I ʪʠʧʘ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʤ ʧʨʠʤʝʨʥʦ 135 ¡ ʚ ʚʳʩʦʪʫ ʠ 35ï70 ¡ ʚ ʨʘʜʠʫʩʝ. ʂʘʞʜʳʡ 

ʤʦʥʦʤʝʨ ʩʦʩʪʦʠʪ ʠʟ ʛʣʦʙʫʣʷʨʥʦʡ ʛʦʣʦʚʢʠ ʠ ʥʦʞʢʠ, ʚ ʥʝʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʤʦʥʦʤʝʨʘ ʦʢʦʣʦ 60 ʢɼʘ. ɻʣʦʙʫʣʷʨʥʳʡ ʜʦʤʝʥ ʧʦʣʥʦʩʪʴʶ ʧʨʠʥʘʜʣʝʞʠʪ 

ʩʫʙʲʝʜʠʥʠʮʝ ʅɸ1, ʥʦʞʢʘ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢʘʢ ʩʫʙʲʝʜʠʥʠʮʝ ʅɸ1, ʪʘʢ ʠ 

ʩʫʙʲʝʜʠʥʠʮʝ ʅɸ2 (Sriwilaijaroen, Suzuki, 2012). 
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ʈʠʩʫʥʦʢ 2. ʉʪʨʦʝʥʠʝ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʚʠʨʫʩʘ (ʧʦ: Isin, Doruker, Bahar,  2002). 

 

ɼʦ ʨʘʩʱʝʧʣʝʥʠʷ ʥʘ ʮʝʧʠ ʅA1 ʠ ʅA2 ʢʘʞʜʳʡ ʤʦʥʦʤʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ 

ʮʝʧʴ ʅɸ0. ɺ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ ʅɸ0 ʢʦʪʨʘʥʩʣʷʮʠʦʥʥʦ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ 

ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ ʨʝʪʠʢʫʣʫʤ, ʟʘʪʝʤ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʮʠʩʪʝʨʥ ʢʦʤʧʣʝʢʩʘ ɻʦʣʴʜʞʠ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʥʘ ʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʤʝʤʙʨʘʥʫ. ʅA0 ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʩʫʙʲʝʜʠʥʠʮʳ ʅA1 

(327 ʘʤʠʥʦʢʠʩʣʦʪ) ʠ ʅA2 (222 ʘʤʠʥʦʢʠʩʣʦʪʳ), ʩʦʝʜʠʥʝʥʥʳʝ ʜʠʩʫʣʴʬʠʜʥʳʤʠ ʤʦʩʪʠʢʘʤʠ. 

ʉʚʦʙʦʜʥʳʝ ʢʦʥʮʳ ʚ ʩʘʡʪʝ ʨʘʩʱʝʧʣʝʥʠʷ (ʉ-ʢʦʥʝʮ ʅɸ1 ʠ N-ʢʦʥʝʮ ʅɸ2) ʦʪʩʪʦʷʪ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 20 ¡. ɺ ʤʦʣʝʢʫʣʝ ʅɸ0 ʚ ʩʘʡʪʝ ʨʘʩʱʝʧʣʝʥʠʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʨʫʩʦʚ 

ʛʨʠʧʧʘ ʩʦʜʝʨʞʠʪ ʦʩʪʘʪʦʢ ʘʨʛʠʥʠʥʘ, ʫ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʚ 

ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʷʜ ʦʩʪʘʪʢʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ 

(Stieneke-Grober et al,  1992).  

ʂʘʞʜʳʡ ʤʦʥʦʤʝʨ ʟʘʷʢʦʨʝʥ ʚ ʤʝʤʙʨʘʥʝ ʩʧʠʨʘʣʴʥʦ ʫʣʦʞʝʥʥʳʤ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʤ 

ʧʝʧʪʠʜʦʤ ʜʣʠʥʦʡ 27-28 ʘʤʠʥʦʢʠʩʣʦʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʦʙʣʘʩʪʠ ʉ-ʢʦʥʮʘ ʢʘʞʜʦʡ ʠʟ ʮʝʧʝʡ 

ʅɸ2, ʧʦʩʣʝʜʥʠʝ 10 ʘʤʠʥʦʢʠʩʣʦʪ ʬʦʨʤʠʨʫʶʪ ʢʦʨʦʪʢʠʡ ʫʯʘʩʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʮʠʪʦʟʦʣʝ (Wiley, Skehel, 1987). ɻʣʦʙʫʣʷʨʥʳʝ ʫʯʘʩʪʢʠ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʅɸ1 116 ï261, ʫʣʦʞʝʥʥʳʤʠ ʚ çjelly-rollè-ʤʦʪʠʚ ʠʟ 8 

ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʳʭ ʩʣʦʝʚ (ʨʠʩ.3).  
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ʈʠʩʫʥʦʢ 3. çJelly-rollè-ʤʦʪʠʚ (ʧʦ: Isin, Doruker, Bahar,  2002). 

 

ɼʠʩʪʘʣʴʥʳʝ ʢʦʥʮʳ ʛʣʦʙʫʣʷʨʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʜʝʨʞʘʪ ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʝ 

ʨʝʮʝʧʪʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ ʢʘʨʤʘʥʳ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʳʩʦʢʦʚʘʨʠʘʙʝʣʴʥʳʝ 

ʘʥʪʠʛʝʥʥʳʝ ʩʘʡʪʳ (Isin, Doruker, Bahar,  2002; Weis et al,  1988). ʆʩʪʘʚʰʠʝʩʷ ʯʘʩʪʠ ʅɸ1 

ʚʭʦʜʷʪ ʚ ʩʪʨʫʢʪʫʨʫ ʥʦʞʢʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʦʩʪʘʚʝ Ç-ʩʣʦʝʚ. HA2, ʢʦʪʦʨʘʷ  ʬʦʨʤʠʨʫʝʪ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʥʦʞʢʠ, ʫʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʠʥʦʡ 80 ¡. 

ʇʝʨʚʳʝ 20 ʘʤʠʥʦʢʠʩʣʦʪ ʩʫʙʲʝʜʠʥʠʮʳ HA2 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʠʜʨʦʬʦʙʥʳʡ ʧʝʧʪʠʜ 

ʩʣʠʷʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʳʭʦʜʘ ʚʠʨʫʩʘ ʠʟ ʵʥʜʦʩʦʤʳ (Isin, Doruker, Bahar,  2002). 

ʉʪʨʦʝʥʠʝ ʧʝʧʪʠʜʘ ʩʣʠʷʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʜʝʪʝʨʤʠʥʘʥʪʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʠ 

ʤʫʪʘʮʠʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʣʠʷʶʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʧʫʩʢʘ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʚʠʨʫʩʘ (Wilson, Skehel, Wiley, 1981). ʇʝʧʪʠʜ 

ʩʣʠʷʥʠʷ ʙʦʛʘʪ ʛʣʠʮʠʥʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʛʠʙʢʦʩʪʴ ʚ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ. ʇʨʠ 

ʥʝʡʪʨʘʣʴʥʦʤ ʨʅ N-ʢʦʥʮʳ ʧʝʧʪʠʜʦʚ ʩʣʠʷʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ 

ʩʫʙʲʝʜʠʥʠʮʘʤʠ ʪʨʠʤʝʨʘ ʚ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʨʅ ʫʯʘʩʪʦʢ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʪʘʢʪʘ 

ʤʝʞʜʫ ʛʠʜʨʦʬʦʙʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʤʝʤʙʨʘʥʳ ʵʥʜʦʩʦʤʳ ʠ ʤʦʣʝʢʫʣʳ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ (Isin, 

Doruker, Bahar,  2002). N-ʩʚʷʟʘʥʥʳʝ ʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʫʥʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ, ʦʙʥʘʨʫʞʝʥʳ ʚ ʛʣʦʙʫʣʷʨʥʦʤ ʜʦʤʝʥʝ ʠ ʚ ʥʦʞʢʝ ʪʨʠʤʝʨʘ. ɺ 
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ʛʣʦʙʫʣʷʨʥʦʡ ʯʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʘʡʪʦʚ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʚʘʨʠʘʙʝʣʴʥʦ, ʚ ʥʦʞʢʝ, ʢʘʢ ʚ 

ʩʫʙʲʝʜʠʥʠʮʝ ʅɸ1, ʪʘʢ ʠ ʚ ʩʫʙʲʝʜʠʥʠʮʝ ʅɸ2 ï ʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦ (Schulze, 1997; Wang 

et al,  2009).  

 ʇʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ ʭʦʟʷʠʥʘ ʝʝ ʤʝʤʙʨʘʥʘ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʝʣʢʦʚ ʩʣʠʷʥʠʷ. ʀʟʚʝʩʪʥʦ 4 ʢʣʘʩʩʘ ʪʘʢʠʭ ʙʝʣʢʦʚ.  ɹʝʣʢʠ ʢʣʘʩʩʘ I 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʛʘʪʳʝ Ŭ-ʩʧʠʨʘʣʷʤʠ ʧʨʝʬʫʟʠʦʥʥʳʝ ʪʨʠʤʝʨʳ ʬʦʨʤʠʨʫʶʱʠʝ 

ʙʠʩʧʠʨʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʩʪʘʚʣʷʶʱʠʝ ʛʠʜʨʦʬʦʙʥʳʝ ʬʫʟʠʦʥʥʳʝ ʧʝʧʪʠʜʳ ʠʣʠ ʧʝʪʣʠ (FPs 

or FLs) ʚ ʤʝʤʙʨʘʥʫ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʧʦʩʪʬʫʟʠʦʥʥʳʝ ʪʨʠʤʝʨʳ. ʌʫʟʦʛʝʥʥʳʝ ʙʝʣʠ ʢʣʘʩʩʘ II  

ʵʪʦ ʙʦʛʘʪʳʝ ɓ-ʣʠʩʪʘʤʠ ʧʨʝʬʫʟʠʦʥʥʳʝ ʛʦʤʦ- ʠʣʠ ʛʝʪʝʨʦʜʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʶʪ ʚ 

ʤʝʤʙʨʘʥʳ FLs ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʧʦʩʪʬʫʟʠʦʥʥʳʝ ʪʨʠʤʝʨʳ. ʂʣʘʩʩ III  ʚʢʣʶʯʘʝʪ ʙʝʣʢʠ-ʪʨʠʤʝʨʳ 

ʩʦʜʝʨʞʘʱʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ Ŭ-ʩʧʠʨʘʣʠ ʠ ɓ-ʣʠʩʪʳ. ʕʪʠ ʙʝʣʢʠ ʜʠʩʩʦʮʠʠʨʫʶʪ ʥʘ ʤʦʥʦʤʝʨʳ, 

ʚʩʪʘʚʣʷʶʪ FLs ʚ ʤʝʤʙʨʘʥʫ ʠ ʦʣʠʛʦʤʝʨʠʟʫʶʪʩʷ ʚ ʧʦʩʪʬʫʟʠʦʥʥʳʝ ʪʨʠʤʝʨʳ.  ɹʝʣʢʠ ʢʣʘʩʩʘ 

IV ʵʪʦ ʨʝʦʚʠʨʘʣʴʥʳʝ cell-cell ʬʫʟʦʛʝʥʳ, ʥʝʙʦʣʴʰʠʝ ʙʝʣʢʠ ʠʤʝʶʱʠʝ FLs, ʦʣʠʛʦʤʝʨʠʟʘʮʠʷ 

ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʩʣʠʷʥʠʶ ʤʝʤʙʨʘʥ (Harrison, 2008).  

 ɻʝʤʘʛʛʣʶʪʠʥʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʣʢʘʤ ʩʣʠʷʥʠʷ ʢʣʘʩʩʘ 1, ʚ ʢʦʪʦʨʳʡ, ʧʦʤʠʤʦ ʥʝʛʦ, 

ʚʭʦʜʷʪ ʙʝʣʢʠ ʩʣʠʷʥʠʷ ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ, ɺʀʏ ʠ ʕʙʦʣʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʠʨʫʩʥʳʭ ʩʝʤʝʡʩʪʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʵʪʠʭ ʙʝʣʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʠʭ ʥʝʟʘʚʠʩʠʤʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʚʩʝ ʦʥʠ ʠʤʝʶʪ  ʩʭʦʜʥʳʡ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ 

ʜʦʤʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʧʦʩʪʬʫʟʠʦʥʥʦʤ ʰʝʩʪʠʩʧʠʨʘʣʴʥʦʤ ʫʟʣʝ. ɹʝʣʢʠ ʩʣʠʷʥʠʷ ʧʝʨʚʦʛʦ 

ʢʣʘʩʩʘ ʚ ʦʙʦʣʦʯʢʝ ʚʠʨʫʩʘ ʠʩʭʦʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠʤʝʨʥʳʤʠ ʤʝʪʘʩʪʘʙʠʣʴʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʠʛʥʘʣʘ ʢ ʩʣʠʷʥʠʶ (ʩʚʷʟʳʚʘʥʠʝ ʩ ʨʝʮʝʧʪʦʨʦʤ, ʥʠʟʢʘʷ ʨʅ 

ʠ/ʠʣʠ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʝ ʨʘʩʱʝʧʣʝʥʠʝ) ʧʨʝʪʝʨʧʝʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʦʙʨʘʪʠʤʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʝʨʝʭʦʜʷ ʚ ʧʦʩʪʬʫʟʠʦʥʥʫʶ ʢʦʥʬʦʨʤʘʮʠʶ. ɼʣʷ ʨʝʬʦʣʜʠʥʛʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʝʨʛʠʷ, ʦʩʚʦʙʦʞʜʘʝʤʘʷ ʧʨʠ ʩʣʠʷʥʠʠ ʤʝʤʙʨʘʥ. ʇʦʩʪʬʫʟʠʦʥʥʘʷ 

ʢʦʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʦʧʠʩʘʥʘ ʢʘʢ ʪʨʠʤʝʨ ʰʧʠʣʝʢ (Harrison, 2008; Welch et al,  2012; White, 

Helenius, Gething, 1982).  

ɺʦ ʤʥʦʛʠʭ ʙʝʣʢʘʭ ʩʣʠʷʥʠʷ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʧʨʦʪʦʤʝʨʳ ʬʦʨʤʠʨʫʶʪ ʪʨʠʤʝʨ, 

ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʦʨʤʘʮʠʠ ʧʝʧʪʠʜʘ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʚʘ ʬʨʘʛʤʝʥʪʘ: ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʜʦʤʝʥ ʥʘ ʉ-ʢʦʥʮʝ ʠ 

ʛʠʜʨʦʬʦʙʥʳʡ ʫʯʘʩʪʦʢ ʩʣʠʷʥʠʷ ʥʘ N-ʢʦʥʮʝ. ɺ ʧʨʝʬʫʟʠʦʥʥʦʡ ʢʦʥʬʦʨʤʘʮʠʠ ʜʦʤʝʥ ʩʣʠʷʥʠʷ 

ʩʢʨʳʪ (ʨʠʩ.4).  
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ʈʠʩʫʥʦʢ 4. ʄʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʦʨʤʘʮʠʠ ʙʝʣʢʦʚ ʩʣʠʷʥʠʷ ʢʣʘʩʩʘ I ʥʘ ʧʨʠʤʝʨʝ 

ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ (ʧʦ: Ivanovic et al, 2013). 

 

 

ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʛʠʜʨʦʬʦʙʥʳʡ ʧʝʧʪʠʜ ʩʣʠʷʥʠʷ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʢʘʨʤʘʥ ʚʙʣʠʟʠ 

ʦʩʠ ʪʨʠʤʝʨʘ. ʇʦʩʣʝ ʩʚʷʟʳʚʘʥʠʷ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʘ ʧʨʠʥʠʤʘʝʪ ʦʪʢʨʳʪʫʶ ʢʦʥʬʦʨʤʘʮʠʶ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʚʦʙʦʜʠʪʴ ʬʴʶʞʥ-ʧʝʧʪʠʜ ʠ ʚʩʪʨʦʠʪʴ ʝʛʦ ʚ ʤʝʤʙʨʘʥʫ ʭʦʟʷʠʥʘ. ʀʟʚʝʩʪʥʳ 

ʧʨʝʬʫʟʠʦʥʦʝ ʠ ʧʦʩʪʬʫʟʠʦʥʥʦʝ ʩʪʨʦʝʥʠʝ ʤʦʣʝʢʫʣʳ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʝʨʝʭʦʜʳ ʧʦʢʘʟʘʥʳ ʩʝʨʳʤ ʮʚʝʪʦʤ (Ivanovic et al, 2013).  

ɼʣʷ ʩʤʝʥʳ ʢʦʥʬʦʨʤʘʮʠʠ ʚʘʞʥʳ ʜʚʝ ʦʙʣʘʩʪʠ ʧʦʚʪʦʨʦʚ, ʚʳʰʝ (HRB/HR2) ʠ ʥʠʞʝ 

(HRA/HR1) ʫʯʘʩʪʢʘ ʩʣʠʷʥʠʷ. ɺ ʧʦʩʪʬʫʟʠʦʥʥʦʡ ʢʦʥʬʦʨʤʘʮʠʠ, HRA-ʫʯʘʩʪʢʠ ʬʦʨʤʠʨʫʶʪ 

ʮʝʥʪʨʘʣʴʥʳʡ ʪʨʠʤʝʨʥʳʡ ʫʯʘʩʪʦʢ, HRB-ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘʧʨʦʪʠʚ ʚ 

ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʬʦʨʤʠʨʫʷ ʰʝʩʪʠʩʧʠʨʘʣʴʥʳʡ ʫʟʝʣ. ʂʦʥʬʦʨʤʘʮʠʠ ʙʝʣʢʘ 

ʧʦʩʣʝ ʩʣʠʷʥʠʷ ʥʘʧʦʤʠʥʘʝʪ ʪʨʠʤʝʨ ʧʨʦʪʦʤʝʨʦʚ, ʛʜʝ ʢʘʞʜʘʷ ʩʫʙʲʝʜʠʥʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʰʧʠʣʴʢʦʧʦʜʦʙʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʫʯʘʩʪʢʦʤ ʩʣʠʷʥʠʷ ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʤ ʜʦʤʝʥʦʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʘʥʘʣʦʛʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʥʘ ʧʨʦʪʦʤʝʨʘʭ. ʉʪʨʦʝʥʠʝ ʵʪʦʛʦ ʫʯʘʩʪʢʘ 

ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʙʝʣʢʦʚ ʩʣʠʷʥʠʷ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʜʝʪʘʣʠ 

ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ (Harrison, 2008; Welch et al,  2012; White, Helenius, Gething, 

1982). 

 

I .2. ʇʨʝʧʘʨʘʪʳ ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʣʝʯʝʥʠʠ ʛʨʠʧʧʘ. ɺʠʨʫʩʥʳʝ ʤʠʰʝʥʠ ʜʣʷ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

 

ʊʝʨʘʧʠʷ ʧʨʠ ʛʨʠʧʧʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʥʠʯʪʦʞʝʥʠʝ ʚʠʨʫʩʘ, ʫʩʪʨʘʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʂ ʦʩʥʦʚʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠ ʣʝʯʝʥʠʠ ʛʨʠʧʧʘ 

ʦʪʥʦʩʷʪʩʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ: ʠʥʛʠʙʠʪʦʨʳ ʥʝʡʨʘʤʠʥʠʜʘʟʳ, ʠʥʛʠʙʠʪʦʨʳ ʙʝʣʢʘ 

ʄ2, ʠʥʪʝʨʬʝʨʦʥʳ ʠ ʠʥʜʫʢʪʦʨʳ ʠʥʪʝʨʬʝʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠ ʪʷʞʝʩʪʴʶ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ - ʘʥʪʠʧʠʨʝʪʠʢʠ, ʤʫʢʦʣʠʪʠʢʠ, ʙʨʦʥʭʦʣʠʪʠʢʠ, ʩʝʨʜʝʯʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʨʠ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʷʭ ï ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʜʨʫʛʠʝ ʧʦ 
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ʧʦʢʘʟʘʥʠʷʤ (ʊʘʙʣʠʮʘ 2). ʂ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ (ʵʪʠʦʪʨʦʧʥʳʤ) 

ʦʪʥʦʩʷʪʩʷ ʧʨʦʠʟʚʦʜʥʳʝ ʘʜʘʤʘʥʪʘʥʘ, ʠʥʛʠʙʠʪʦʨʳ ʥʝʡʨʘʤʠʥʠʜʘʟʳ, ʠʥʛʠʙʠʪʦʨʳ 

ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ NP ʙʝʣʢʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ.  

 

ʆʩʥʦʚʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʨʠʧʧʘ ʊʘʙʣʠʮʘ 2. 

 

(ʧʦ: ɼʝʝʚʘ, ʄʝʣʴʥʠʢʦʚʘ, 2009) 

 

I .2.1.  ʇʨʦʠʟʚʦʜʥʳʝ ʘʜʘʤʘʥʪʘʥʘ (ʘʤʘʥʪʘʜʠʥ, ʨʝʤʘʥʪʘʜʠʥ) 

   

ʈʝʤʘʥʪʘʜʠʥ (ʘʣʴʬʘ-ʤʝʪʠʣ-1-ʘʜʘʤʘʥʪʘʥʤʝʪʠʣʘʤʠʥ) (ʨʠʩ. 5). ɸʜʘʤʘʥʪʘʥ ˈ 

ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʥʘʩʳʱʝʥʥʳʡ ʪʨʠʮʠʢʣʠʯʝʩʢʠʡ ʤʦʩʪʠʢʦʚʳʡ ʫʛʣʝʚʦʜʦʨʦʜ ʩ 

ʬʦʨʤʫʣʦʡ C10H16. ʄʦʣʝʢʫʣʘ ʘʜʘʤʘʥʪʘʥʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʮʠʢʣʦʛʝʢʩʘʥʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʦʥʬʦʨʤʘʮʠʠ çʢʨʝʩʣʦè. ʋʥʠʢʘʣʴʥʦʩʪʴ ʤʦʣʝʢʫʣʳ ʘʜʘʤʘʥʪʘʥʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʞʸʩʪʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʦʙʦʜʥʦʡ ʦʪ ʥʘʧʨʷʞʝʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ 

(ʅʝʩʤʝʷʥʦʚ, 1969). 

 

 

ʈʠʩʫʥʦʢ 5. ʉʪʨʦʝʥʠʝ ʤʦʣʝʢʫʣʳ ʨʝʤʘʥʪʘʜʠʥʘ (ʧʦ: ɿʣʳʜʥʠʢʦʚ, ʂʫʙʘʨʴ, ʂʦʚʘʣʝʚʘ,  1981) 

 

ʅʘʟʥʘʯʝʥʠʝ ʨʝʤʘʥʪʘʜʠʥʘ ʙʦʣʴʥʳʤ ʛʨʠʧʧʦʤ, ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, 
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ʫʤʝʥʴʰʝʥʠʶ ʷʚʣʝʥʠʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʠʩʯʝʟʥʦʚʝʥʠʶ ʢʘʪʘʨʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʩʣʦʞʥʝʥʠʡ, ʫʤʝʥʴʰʝʥʠʶ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʨʝʤʘʥʪʘʜʠʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʧʘʨʘʪʘ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʪʢʘʥʷʭ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ï ʦʩʥʦʚʥʦʤ ʤʝʩʪʝ ʨʝʧʨʦʜʫʢʮʠʠ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʘʥʪʠʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʈʅʂ ʩʦʜʝʨʞʘʱʠʭ ʚʠʨʫʩʦʚ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ʪʠʧʘ ɸ. ɺ 1975 ʛʦʜʫ ʨʝʤʘʥʪʘʜʠʥ ʙʳʣ ʨʘʟʨʝʰʝʥ ʜʣʷ ʣʝʯʝʥʠʷ ʛʨʠʧʧʘ ʪʠʧʘ ɸ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ. ʀʟʫʯʝʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʤʘʥʪʘʜʠʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʩʥʠʞʝʥʠʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʨʠʧʧʦʤ ʙʦʣʝʝ ʯʝʤ ʥʘ 50% ʠ ʦʙ ʦʩʣʘʙʣʝʥʠʠ ʪʷʞʝʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʣʠʮ, ʧʨʠʥʠʤʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ 

(ɿʣʳʜʥʠʢʦʚ, ʂʫʙʘʨʴ, ʂʦʚʘʣʝʚʘ,  1981). ɼʝʡʩʪʚʠʝ ʨʝʤʘʥʪʘʜʠʥ ʥʘʧʨʘʚʣʝʥʦ ʩʪʨʦʛʦ ʥʘ 

ʚʠʨʫʩ-ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʤʠʰʝʥʴ, ʣʦʢʘʣʠʟʦʚʘʥʥʫʶ ʚ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʠʥʦʨʥʦʛʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʙʝʣʢʘ ʄ2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ (ʂʠʩʝʣʝʚ et al,  2000; ʂʠʩʝʣʝʚ, 2001). ɺʩʣʝʜʩʪʚʠʝ 

ʧʦʜʘʚʣʝʥʠʷ ʨʝʤʘʥʪʘʜʠʥʦʤ ʘʢʪʠʚʥʦʩʪʠ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʦʪʦʢ ʧʨʦʪʦʥʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʚʠʨʠʦʥʦʚ ʠ ʵʥʜʦʩʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʜʠʩʩʦʮʠʘʮʠʠ ʄ1-ʙʝʣʢʘ (ʦʩʥʦʚʥʦʛʦ ʤʘʪʨʠʢʩʥʦʛʦ ʧʨʦʪʝʠʥʘ) ʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʥʫʢʣʝʦʢʘʧʩʠʜʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʘʮʠʠ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʤʘʥʪʘʜʠʥʘ c 

ʙʝʣʢʦʤ ʄ2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʪʠʧʘ ɸ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʩʝʣʝʢʮʠʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʚʠʨʫʩʦʚ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʦʜʠʥʦʯʥʳʭ ʤʫʪʘʮʠʡ ʚ ʛʠʜʨʦʬʦʙʥʦʡ 

ʦʙʣʘʩʪʠ ʙʝʣʢʘ ʄ2. ʇʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʨʝʤʘʥʪʘʜʠʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʧʨʝʧʘʨʘʪʫ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʞʝ, ʧʨʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ï ʚ 10 ï20% ʩʣʫʯʘʝʚ. ʈʝʤʘʥʪʘʜʠʥ 

ʩʦʚʤʝʩʪʠʤ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʠʥʪʝʨʬʝʨʦʥʘ, ʠʥʜʫʢʪʦʨʘʤʠ ʠʥʪʝʨʬʝʨʦʥʘ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʤʠʦʪʝʨʘʧʠʠ ʛʨʠʧʧʘ ʪʦʣʴʢʦ ʨʝʤʘʥʪʘʜʠʥʦʤ ʫʜʘʝʪʩʷ 

ʧʦʚʳʩʠʪʴ, ʝʩʣʠ ʧʨʠʤʝʥʷʪʴ ʧʨʝʧʘʨʘʪ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʩʠʤʧʪʦʤʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ (1-ʝ ʩʫʪʢʠ). ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʜʘʚʠʪʴ ʨʝʧʨʦʜʫʢʮʠʶ ʚʠʨʫʩʘ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʈʝʤʘʥʪʘʜʠʥ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʧʦʯʢʦʚʘʥʠʝ 

ʚʠʨʫʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʦʚ ʟʘʙʦʣʝʚʰʠʤʠ. ʅʦ ʧʦ 

ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ʦʪʢʘʟʘʣʠʩʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʝʧʘʨʘʪʳ 

ʘʜʘʤʘʥʪʘʥʦʚʦʛʦ ʨʷʜʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʨʠʧʧʘ, ʚ ʩʚʷʟʠ ʩ 

ʨʘʟʚʠʚʰʝʡʩʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʰʪʘʤʤʦʚ ɸ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ (ʜʦʩʪʠʛʘʝʪ 

96%) ʯʠʩʣʘ ʥʘʩʝʣʝʥʠʷ (ʂʠʩʝʣʝʚ, 2001). 
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ʀʟʚʝʩʪʥʳ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʦʚ 

ʛʨʠʧʧʘ, ʥʘʧʨʠʤʝʨ ʧʨʝʧʘʨʘʪ ʨʝʤʘʥʪʘʜʠʥ (Ŭ-ʤʝʪʠʣ-1-ʘʜʘʤʘʥʪʠʣʤʝʪʠʣʘʤʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ) ʠ 

ʘʤʘʥʪʘʜʠʥ (1-ʘʤʠʥʦʘʜʘʤʘʥʪʘʥ) (Davies et al,  1964). ɼʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʣʦʢʠʨʫʶʪ ʙʝʣʦʢ 

ʄ2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʨʝʧʷʪʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʧʨʦʮʝʩʩʫ ʨʘʩʱʝʧʣʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ 

ʩʣʠʷʥʠʷ ʤʝʤʙʨʘʥ ʚʠʨʫʩʘ ʠ ʣʠʟʦʩʦʤʘʣʴʥʦʡ ʚʘʢʫʦʣʠ (Scholtissek et al,  1998). ʄʝʭʘʥʠʟʤ 

ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟʫʯʝʥ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. ɹʝʣʦʢ M2 ʚ ʚʠʜʝ ʪʝʪʨʘʤʝʨʘ ʷʚʣʷʝʪʩʷ 

ʠʦʥʥʳʤ ʢʘʥʘʣʦʤ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʥʥʦʛʦ ʥʘʩʦʩʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʥʝʦʙʨʘʪʠʤʦ ʠʥʛʠʙʠʨʫʶʪ ʄ2-ʙʝʣʦʢ ʠ ʪʝʤ ʩʘʤʳʤ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʪʦʢ ʧʨʦʪʦʥʦʚ 

ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʚʠʨʠʦʥʦʚ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʅ, ʨʘʩʱʝʧʣʝʥʠʷ 

ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʬʫʥʢʮʠʠ ʢʘʢ ʬʘʢʪʦʨʘ ʩʣʠʷʥʠʷ ʚʠʨʫʩʥʦʡ ʠ ʢʣʝʪʦʯʥʦʡ 

ʤʝʤʙʨʘʥ. ʈʝʤʘʥʪʘʜʠʥ ʙʣʦʢʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʥʘʨʫʰʘʝʪ ʪʝʤ ʩʘʤʳʤ 

ʧʨʦʮʝʩʩ çʨʘʟʜʝʚʘʥʠʷè ʚʠʨʫʩʘ  (Cady et al,  2010). 

ɸʜʘʤʘʥʪʘʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʠ ʧʨʦʱʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʯʝʤ 

ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʥʝʡʨʘʤʠʥʠʜʘʟʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʨʠʧʧʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʤʘʥʪʘʜʠʥ ʠ 

ʘʤʘʥʪʘʜʠʥ (ʨʠʩ. 6), ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʨʘʯʝʥʳ ʠʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ɸ.  

 

 

ʈʠʩʫʥʦʢ 6. ʇʨʦʪʠʚʦʛʨʠʧʧʦʟʥʳʝ ʧʨʝʧʘʨʘʪʳ ï ʧʨʦʠʟʚʦʜʥʳʝ ʘʜʘʤʘʥʪʘʥʘ (ʧʦ: Flahault, 2006). 

 

ʇʦʪʝʨʶ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʳʚʘʶʪ ʩ ʤʫʪʘʮʠʝʡ ʚ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʤ ʜʦʤʝʥʝ 

ʙʝʣʢʘ ʄ2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ. ʂʨʦʤʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ ʨʝʤʘʥʪʘʜʠʥʘ, ʩʨʘʚʥʠʤʦʡ ʩ ʥʠʤ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʡ ʢʣʘʩʩ ʩʦʝʜʠʥʝʥʠʡ. ʊʘʢ, 

ʠʟʚʝʩʪʥʦ ʩʨʝʜʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʜʝʡʪʠʬʦʨʠʥʘ (2-(1ǋ-ʘʤʠʥʦʵʪʠʣ) ʙʠʮʠʢʣʦʛʝʧʪʘʥʘ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ ʙʠʮʠʢʣʠʯʝʩʢʠʭ 

ʢʘʨʢʘʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ - ʙʦʨʥʘʥʦʚ (ʇʘʪʝʥʪ RU 2448692) ʠ ʚʚʝʜʝʥʥʳʭ ʚ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʨʘʢʪʠʢʫ. ʉʠʤʤʝʪʨʠʯʥʳʝ ʜʠʠʤʠʥʳ ʥʘ ʦʩʥʦʚʝ ʢʘʤʬʘʨʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʘʣʠʬʘʪʠʯʝʩʢʦʡ 

ʮʝʧʦʯʢʦʡ, ʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʠʥʜʝʢʩ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʦʪ 40 ʜʦ 

89) (ʇʘʪʝʥʪ ʈʌ 2520967). 
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I .2.2.  ɼʝʡʪʠʬʦʨʠʥ 

 

ɼʝʡʪʠʬʦʨʠʥ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʘʨʙʦʮʠʢʣʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʩʪʘʚʠʚ ʝʛʦ ʚ ʦʜʠʥ ʨʷʜ ʩ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤʠ 

ʧʨʦʪʠʚʦʛʨʠʧʧʦʟʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʤʘʥʪʘʜʠʥʦʤ, ʘʤʘʥʪʘʜʠʥʦʤ ʠ ʘʜʘʧʨʦʤʠʥʦʤ. 

ɼʝʡʪʠʬʦʨʠʥ ʩʦʜʝʨʞʠʪ ʚ ʤʦʣʝʢʫʣʝ ʙʠʮʠʢʣʦʛʝʧʪʘʥ, ʘ ʝʛʦ ʙʦʢʦʚʦʡ ʬʨʘʛʤʝʥʪ ʠʜʝʥʪʠʯʝʥ 

ʙʦʢʦʚʦʤʫ ʬʨʘʛʤʝʥʪʫ ʨʝʤʘʥʪʘʜʠʥʘ. ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʜʝʡʪʠʬʦʨʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʝʤʴ ʵʥʜʦ- ʠ ʵʢʟʦ-ʬʦʨʤ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʨʠʤʝʨʥʦ 60 ʠ 40% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʉʤʠʨʥʦʚ et al,  2008) (ʨʠʩ. 7). ʉʨʘʚʥʝʥʠʝ ʜʝʡʪʠʬʦʨʠʥʘ ʩ ʨʝʤʘʥʪʘʜʠʥʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʟʘʤʝʥʘ ʘʜʘʤʘʥʪʘʥʦʚʦʛʦ ʦʩʪʦʚʘ ʥʘ ʥʦʨʙʦʨʥʘʥʦʚʳʡ ʧʨʠ ʠʜʝʥʪʠʯʥʦʤ ʙʦʢʦʚʦʤ ʬʨʘʛʤʝʥʪʝ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʩʧʝʢʪʨʘ ʘʥʪʠʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʘ. ɼʝʡʪʠʬʦʨʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʪʦʢʩʠʯʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʝʛʦ ʣʝʪʘʣʴʥʘʷ ʜʦʟʘ ʜʣʷ 

ʞʠʚʦʪʥʳʭ (ʃɼ50 = 1265) ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ ʥʠʞʝ, ʯʝʤ ʫ ʨʝʤʘʥʪʘʜʠʥʘ (ʃɼ50 = 620) (Flahault 

et al,  2006).  

ʂʘʢ ʧʨʦʪʠʚʦʛʨʠʧʧʦʟʥʳʡ ʧʨʝʧʘʨʘʪ ʜʝʡʪʠʬʦʨʠʥ ʦʢʘʟʳʚʘʝʪ ʨʘʚʥʦʮʝʥʥʳʡ ʩ 

ʨʝʤʘʥʪʘʜʠʥʦʤ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ (Colizza et al,  2006) ʠ 

ʩʧʦʩʦʙʝʥ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʪʴ ʚʠʨʫʩʥʫʶ ʨʝʧʣʠʢʘʮʠʶ, ʥʦ ʠ ʩʝʣʝʢʪʠʚʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʚʠʨʫʩʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ (Ferguson et al,  2006).  

 ɺ ʦʩʥʦʚʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʘʨʙʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʣʝʞʠʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʙʣʦʢʠʨʦʚʘʥʠʷ ʨʷʜʘ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʝ ʭʦʟʷʠʥʘ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʘʢʪʠʚʥʦʩʪʴ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2-ʙʝʣʢʘ (ʂʠʩʝʣʸʚ et al,  1994). ɺʦ-ʧʝʨʚʳʭ, 

ʙʣʦʢʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠʟ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ. ɺʦ-

ʚʪʦʨʳʭ, ʢʘʨʙʦʮʠʢʣʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʥʘʨʫʰʘʶʪ ʧʨʦʮʝʩʩ ʧʦʯʢʦʚʘʥʠʷ ʚʠʨʠʦʥʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʦʪʜʝʣʝʥʠʝʤ ʠʭ ʦʪ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ (ʂʠʩʝʣʸʚ et al,  

1990).  

 ʂʘʢ ʠ ʧʨʦʪʠʚʦʛʨʠʧʧʦʟʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʟ ʯʠʩʣʘ ʧʨʦʠʟʚʦʜʥʳʭ ʘʜʘʤʘʥʪʘʥʘ, ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʦ ʟʘʨʘʞʝʥʠʷ ʜʝʡʪʠʬʦʨʠʥ ʩʥʠʞʘʝʪ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ʢʣʝʪʦʢ ʠ ʚʳʟʳʚʘʝʪ ʤʦʜʠʬʠʢʘʮʠʶ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ. ɼʝʡʪʠʬʦʨʠʥ ʵʬʬʝʢʪʠʚʝʥ ʧʨʦʪʠʚ 

ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʪʠʧʘ ɸ. ʆʥ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʨʝʧʣʠʢʘʮʠʠ ʠ ʠʥʬʝʢʮʠʦʥʥʦʩʪʴ ʚʠʨʫʩʦʚ, ʥʝ 

ʚʣʠʷʷ ʧʨʠ ʵʪʦʤ ʥʘ ʩʠʥʪʝʟ ʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ (ɺʦʪʷʢʦʚ et al,  1982). 
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ʈʠʩʫʥʦʢ 7. ɼʝʡʪʠʬʦʨʠʥ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʙʦʨʥʝʦʣʘ (ʧʦ: ʊʘʥʜʫʨʘ et al,  2013). 

 

I.2.3.  ʈʠʙʘʚʠʨʠʥ 

 

ʈʠʙʘʚʠʨʠʥ (ʨʠʩ. 8) ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ɼʅʂ- ʠ ʈʅʂ-ʩʦʜʝʨʞʘʱʠʭ ʚʠʨʫʩʦʚ. ʈʠʙʘʚʠʨʠʥ ʷʚʣʷʝʪʩʷ ʘʥʪʠʤʝʪʘʙʦʣʠʪʦʤ 

ʥʫʢʣʝʦʟʠʜʦʚ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʝʧʣʠʢʘʮʠʠ ʛʝʥʦʤʦʚ ʚʠʨʫʩʦʚ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʠʙʘʚʠʨʠʥʘ ʧʨʦʪʠʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʠ ʤʥʦʛʠʭ ʚʠʨʫʩʥʳʭ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʣʠʭʦʨʘʜʦʢ. 

ʈʠʙʘʚʠʨʠʥ ʚʢʣʶʯʘʝʪʩʷ ʚ ʈʅʂ ʚʤʝʩʪʦ ʘʜʝʥʠʥʘ ʠʣʠ ʛʫʘʥʠʥʘ ʠ ʦʙʨʘʟʫʝʪ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ 

ʧʘʨʳ ʩ ʫʨʘʮʠʣʦʤ ʠ ʮʠʪʦʟʠʥʦʤ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʤʫʪʘʮʠʠ ʚ ʈʅʂ-ʟʘʚʠʩʠʤʦʡ ʨʝʧʣʠʢʘʮʠʠ 

ʚʠʨʫʩʦʚ (Komadina et al., 2007) 5' ʤʦʥʦ-, ʜʠ- ʠ ʪʨʠʬʦʩʬʘʪʳ ʨʠʙʘʚʠʨʠʥʘ ʷʚʣʷʶʪʩʷ 

ʠʥʛʠʙʠʪʦʨʘʤʠ ʈʅʂ-ʟʘʚʠʩʠʤʳʭ ʈʅʂ-ʧʦʣʠʤʝʨʘʟ ʚʠʨʫʩʦʚ. ʆʜʥʠʤ ʠʟ ʝʛʦ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʜʦʟʦʟʘʚʠʩʠʤʘʷ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʥʝʤʠʷ, ʚ ʟʘʧʫʱʝʥʥʦʡ ʬʦʨʤʝ 

ʚʳʟʳʚʘʶʱʘʷ ʩʤʝʨʪʴ ʧʘʮʠʝʥʪʘ (ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʪʦʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʨʦʚʠ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ). ʈʠʙʘʚʠʨʠʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʝʨʘʪʦʛʝʥʦʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʞʠʚʦʪʥʳʭ (Torriani FJ, 2004). 

 

ʈʠʩʫʥʦʢ 8. ʉʪʨʦʝʥʠʝ ʤʦʣʝʢʫʣʳ ʨʠʙʘʚʠʨʠʥʘ (ʧʦ: Torriani FJ, 2004). 
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I.2.4.  ʀʥʛʠʙʠʪʦʨʳ ʥʝʡʨʘʤʠʥʠʜʘʟʳ 

 

ʇʨʝʧʘʨʘʪʳ ʵʪʦʡ ʛʨʫʧʧʳ ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʦʜʘʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʨʘʤʠʥʠʜʘʟ 

ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ, ʚʳʭʦʜ 

ʚʠʨʠʦʥʘ ʠʟ ʢʣʝʪʢʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʮʠʢʣʘ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʦʨʘʞʝʥʠʝ ʥʦʚʳʭ ʢʣʝʪʦʢ. ɺ 

ʢʣʠʥʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʩʝʣʴʪʘʤʠʚʠʨ 

(ʪʘʤʠʬʣʶ) ʠ ʟʘʥʘʤʠʚʠʨ (relenza). ʂ ʠʥʛʠʙʠʪʦʨʘʤ ʥʝʡʨʘʤʠʥʠʜʘʟʳ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ 

ʨʘʟʚʠʪʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (Ison, 2011). 

 

I .2.5.  ʆʩʝʣʴʪʘʤʠʚʠʨ ʢʘʨʙʦʢʩʠʣʘʪ (ʊʘʤʠʬʣʶ) 

 

ʆʩʝʣʴʪʘʤʠʚʠʨ ʢʘʨʙʦʢʩʠʣʘʪ (ʪʘʤʠʬʣʶ) (ʈʠʩ. 9)  ï ʘʢʪʠʚʥʳʡ ʤʝʪʘʙʦʣʠʪ 

ʦʩʝʣʴʪʘʤʠʚʠʨʘ, ʷʚʣʷʶʱʠʡʩʷ ʩʝʣʝʢʪʠʚʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ ʥʝʡʨʘʤʠʥʠʜʘʟʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. 

ʇʦʜʘʚʣʷʷ ʘʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ, ʦʩʝʣʴʪʘʤʠʚʠʨ ʢʘʨʙʦʢʩʠʣʘʪ ʠʥʛʠʙʠʨʫʝʪ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʠʨʫʩʦʚ ʠʟ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ. ʆʩʝʣʴʪʘʤʠʚʠʨ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʣʝʯʝʥʠʷ ʛʨʠʧʧʘ ɸ ʠʣʠ ɺ ʫ 

ʜʝʪʝʡ (ʚ ʚʦʟʨʘʩʪʝ Ó1 ʛʦʜʘ), ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ, ʫ ʢʦʪʦʨʳʭ ʩʠʤʧʪʦʤʳ ʩʦʭʨʘʥʷʶʪʩʷ ʥʝ 

ʙʦʣʝʝ 2 ʜʥʝʡ. ʃʝʯʝʥʠʝ ʦʩʝʣʴʪʘʤʠʚʠʨʦʤ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ 48 ʯ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʠ ʧʨʦʜʦʣʞʘʪʴ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ (ɺʘʩʠʣʴʝʚʘ et al, 

1999). 

. 

 

 

ʈʠʩʫʥʦʢ 9. ʉʪʨʫʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʦʩʝʣʴʪʘʤʠʚʠʨʘ (ʧʦ: ɺʘʩʠʣʴʝʚʘ et al, 1999). 
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I .2.6.  ɿʘʥʘʤʠʚʠʨ (Relenza) 

 

ɿʘʥʘʤʠʚʠʨ (relenza) (ʨʠʩ. 10) ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʩʝʣʝʢʪʠʚʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ 

ʥʝʡʨʘʤʠʥʠʜʘʟʳ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʠʟ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʢʣʝʪʢʠ ʠ ʤʦʞʝʪ ʫʩʢʦʨʷʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʯʝʨʝʟ ʩʣʠʟʠʩʪʳʡ ʙʘʨʴʝʨ 

ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʪʝʤ ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʜʨʫʛʠʭ 

ʢʣʝʪʦʢ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʀʥʛʠʙʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʘʥʘʤʠʚʠʨʘ ʧʦʢʘʟʘʥʘ ʢʘʢ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ in vitro, ʪʘʢ ʠ in vivo ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ 9 ʧʦʜʪʠʧʦʚ ʥʝʡʨʘʤʠʥʠʜʘʟ 

ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. ɿʘʥʘʤʠʚʠʨ ʜʝʡʩʪʚʫʝʪ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʫʤʝʥʴʰʘʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʦʠʭ ʪʠʧʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʠ ɺ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʳʙʨʦʩ 

ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʢʣʝʪʦʢ ʠʟ ʢʣʝʪʦʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʧʠʪʝʣʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʟʘʥʘʤʠʚʠʨ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʠʨʫʩʦʤ 

ʛʨʠʧʧʘ ʪʠʧʘ ɸ ʠ ɺ, ʫ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ ʩʪʘʨʰʝ 5 ʣʝʪ. ɿʘʥʘʤʠʚʠʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʪʦʣʴʢʦ ʜʣʷ 

ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʣʘʛʘʝʤʦʛʦ ʠʥʛʘʣʷʪʦʨʘ 

ɼʠʩʢʭʘʣʝʨ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʣʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʯʘʪʦ ʢʘʢ 

ʤʦʞʥʦ ʨʘʥʴʰʝ (ɺʘʩʠʣʴʝʚʘ et al, 1999). 

 

 

ʈʠʩʫʥʦʢ 10. ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʟʘʥʘʤʠʚʠʨ (ʧʦ: ɺʘʩʠʣʴʝʚʘ et al, 1999). 

 

I .2.7.  ʀʥʛʘʚʠʨʠʥ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʣʝʯʝʥʠʷ ʛʨʠʧʧʘ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʠʟ ʛʨʫʧʧʳ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ (ʠʥʛʘʚʠʨʠʥ).  ʀʥʛʘʚʠʨʠʥ, ʤʝʞʜʫʥʘʨʦʜʥʦʝ 

ʥʘʟʚʘʥʠʝ: ʠʤʠʜʘʟʦʣʠʣʵʪʘʥʘʤʠʜ ʧʝʥʪʘʥʜʠʦʚʦʡ ʢʠʩʣʦʪʳ. ʆʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʧʧʘ ɸ (ʧʦʜʪʠʧʳ: H3N2, H1N1, H5N1), 

ʛʨʠʧʧʘ ɺ ʠ ʘʜʝʥʦʚʠʨʫʩʘ. ʇʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʠʥʛʘʚʠʨʠʥʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʠʧʧʘ ɸ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʧʦʜʘʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʥʘ ʵʪʘʧʝ ʷʜʝʨʥʦʡ ʬʘʟʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʟʘʜʝʨʞʢʠ ʤʠʛʨʘʮʠʠ ʚʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ NP-ʙʝʣʢʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 
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ʠʟ ʮʠʪʦʧʣʘʟʤʳ ʚ ʷʜʨʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʛʨʠʧʧʘ 

ʠʥʛʘʚʠʨʠʥ ʜʝʡʩʪʚʫʝʪ ʥʘ ʥʦʚʫʶ ʙʝʣʢʦʚʫʶ ʤʠʰʝʥʴ ʚʠʨʫʩʘ ï ʥʫʢʣʝʦʧʨʦʪʝʠʥ. ʠʥʛʘʚʠʨʠʥ 

ʦʢʘʟʳʚʘʝʪ ʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʠʥʪʝʨʬʝʨʦʥʘ: ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʥʪʝʨʬʝʨʦʥʘ ʚ ʢʨʦʚʠ ʜʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ, ʩʪʠʤʫʣʠʨʫʝʪ ʠ ʥʦʨʤʘʣʠʟʫʝʪ ʩʥʠʞʝʥʥʫʶ Ŭ-ʠʥʪʝʨʬʝʨʦʥʧʨʦʜʫʮʠʨʫʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ, ʩʪʠʤʫʣʠʨʫʝʪ ɔ-ʠʥʪʝʨʬʝʨʦʥʧʨʦʜʫʮʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʝʡʢʦʮʠʪʦʚ (ɺʘʩʠʣʴʝʚʘ et al, 1999). 

 

I .2.8.  ɸʨʙʠʜʦʣ (ʋʤʠʬʝʥʦʚʠʨ) 

 

 ɸʨʙʠʜʦʣ ï ʧʨʦʠʟʚʦʜʥʦʝ ʠʥʜʦʣʘ ï ʧʨʝʧʘʨʘʪ ʙʣʠʟʢʠʡ ʧʦ ʩʪʨʦʝʥʠʶ ʢ ʠʟʚʝʩʪʥʦʤʫ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʧʨʝʧʘʨʘʪʫ ʠʥʜʦʤʝʪʘʮʠʥʫ. ɸʨʙʠʜʦʣ ʜʝʡʩʪʚʫʝʪ ʧʨʦʪʠʚ ʨʷʜʘ 

ʚʠʨʫʩʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʆʈɺʀ. ʊʘʢʫʶ ʰʠʨʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʩʚʷʟʳʚʘʶʪ ʩ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ʠʥʪʝʨʬʝʨʦʥʘ (ɹʝʣʷʝʚ et al, 1996). ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʘʨʙʠʜʦʣ ʜʝʡʩʪʚʫʝʪ ʥʘ ʵʪʘʧʝ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʠʥʛʠʙʠʨʫʷ ʩʣʠʷʥʠʝ ʣʠʧʠʜʥʦʡ 

ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ ʩ ʤʝʤʙʨʘʥʘʤʠ ʵʥʜʦʩʦʤ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ (pH 7,4) ʧʨʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʠʨʫʩʘ ʦʪ ʥʘʨʫʞʥʳʭ ʙʝʣʢʦʚ 

ʠ ʣʠʧʠʜʥʦʡ ʦʙʦʣʦʯʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʙʠʜʦʣ, ʜʝʡʩʪʚʫʷ ʥʘ ʧʨʦʮʝʩʩʳ ʩʣʠʷʥʠʷ, 

ʠʥʛʠʙʠʨʫʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚʠʨʫʩʥʦʛʦ ʥʫʢʣʝʦʧʨʦʪʝʠʜʘ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʘʨʙʠʜʦʣʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ 

ʚ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʛʨʠʧʧʘ, ʚʳʟʚʘʥʥʦʛʦ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ 

ʪʠʧʦʚ ɸ ʠ ɺ (ɻʘʛʘʨʠʥʦʚʘ et al, 1993; ʂʠʩʝʣʝʚʘ, ʄʘʨʠʥʠʯ, ʉʦʤʠʥʠʥa, 2003). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ʩ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʛʨʠʧʧʘ ʠ ʜʨʫʛʠʭ 

ʆʈɺʀ, ʩʦʢʨʘʪʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʡ, ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʦʙʦʩʪʨʝʥʠʡ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ ʢʘʯʝʩʪʚʦʤ ʘʨʙʠʜʦʣʘ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʦʥ ʩʦʚʤʝʩʪʠʤ ʩ ʜʨʫʛʠʤʠ  ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʚʠʨʫʩʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(ɽʨʰʦʚ, 1996). 

 

I .2.9. ʀʥʪʝʨʬʝʨʦʥʳ 

 

ʀʥʪʝʨʬʝʨʦʥʳ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʠʤʤʫʥʦʨʝʛʫʣʷʮʠʠ ʧʨʝʧʘʨʘʪʦʚ, ʙʫʜʫʯʠ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ 

ʦʨʛʘʥʠʟʤʘ ʚʠʨʫʩʥʳʤ ʠʥʬʝʢʮʠʷʤ. ʉʠʩʪʝʤʘ ʠʥʪʝʨʬʝʨʦʥʦʚ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʩʪʘʜʠʠ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ, ʚʢʣʶʯʘʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ, çʨʘʟʜʝʚʘʥʠʝè, 
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ʪʨʘʥʩʢʨʠʧʮʠʶ, ʪʨʘʥʩʣʷʮʠʶ ʠ ʚʳʭʦʜ ʟʨʝʣʳʭ ʚʠʨʠʦʥʦʚ ʠʟ ʢʣʝʪʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʥʪʝʨʬʝʨʦʥʦʚ I ʠ II ʪʠʧʦʚ ʨʘʟʣʠʯʥʳ ʠ 

ʘʜʜʠʪʠʚʥʳ ʧʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʥʠ, ʧʨʦʷʚʣʷʷ 

ʩʚʦʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʪ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ (Reuman, 2001). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʪʝʨʬʝʨʦʥʘ ʘʣʴʬʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʛʨʠʧʧʘ ʠ ʜʨʫʛʠʭ ʆʈɺʀ ʧʨʠ ʠʥʪʨʘʥʘʟʘʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʝʧʘʨʘʪ 

ʘʣʴʬʘʨʦʥʘ (ʠʥʪʝʨʬʝʨʦʥ ʘʣʴʬʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ) ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʛʨʠʧʧʘ. ʉʨʝʜʠ ʩʝʤʝʡʩʪʚʘ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʨʬʝʨʦʥʦʚ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʛʘʨʦʥ 

(ʛʘʤʤʘ-ʠʥʪʝʨʬʝʨʦʥ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ). ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʨʘʧʠʠ 

ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʠʥʛʘʨʦʥ ʦʪ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʣʝʯʝʥʠʷ ʛʨʠʧʧʘ. 

ʇʨʝʧʘʨʘʪ ʫʩʧʝʰʥʦ ʧʨʦʰʝʣ ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʡ ʛʨʠʧʧʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʢʣʘʩʩʦʚ ʠʥʪʝʨʬʝʨʦʥʦʚ ï ʘʣʴʬʘ ʠ ʛʘʤʤʘ ʧʨʠ ʣʝʯʝʥʠʠ ʛʨʠʧʧʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʪʝʤ, ʯʪʦ ʦʥʠ ï ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʠ ʠʛʨʘʶʪ 

ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʚ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʟʘʱʠʪʝ ʠ ʢʦʥʪʨʦʣʝ ʥʘʜ ʠʥʬʝʢʮʠʝʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 

ʠʥʪʝʨʬʝʨʦʥʘ, ʢʘʢ I, ʪʘʢ ʠ II ʪʠʧʘ ʚʦ ʚʨʝʤʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʪʷʞʝʩʪʠ 

ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʢʦʨʦʯʝʥʠʶ ʚʨʝʤʝʥʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʝ ʚʠʨʫʩʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʠʨʫʩʳ ʛʨʠʧʧʘ, ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʠʥʪʝʨʬʝʨʦʥʦʚ (Reuman, 2001), 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʣʴʬʘ- ʠ ʛʘʤʤʘ-ʠʥʪʝʨʬʝʨʦʥʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʛʨʠʧʧʘ ʫ ʯʝʣʦʚʝʢʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ. 

 

I .2.10. ʀʥʜʫʢʪʦʨʳ ʠʥʪʝʨʬʝʨʦʥʦʚ 

 

 ʉʨʝʜʠ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʧʨʦʜʦʣʞʘʶʪ 

ʧʨʠʚʣʝʢʘʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ ʠ ʠʥʜʫʢʪʦʨʳ ʠʥʪʝʨʬʝʨʦʥʦʚ (Dorr, 1993; 

ɽʨʰʦʚ, 1998). ʀʥʜʫʢʪʦʨʳ ʠʥʪʝʨʬʝʨʦʥʘ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ï 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʫʶ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚʳʩʦʢʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ, ʩʧʦʩʦʙʥʦʩʪʴ 
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ʧʦʜʘʚʣʷʪʴ ʚʠʨʫʩʥʫʶ ʨʝʧʨʦʜʫʢʮʠʶ (Dorr, 1993; ʈʦʤʘʥʮʦʚ, 1997). ʉʨʝʜʠ ʠʥʜʫʢʪʦʨʦʚ 

ʠʥʪʝʨʬʝʨʦʥʦʚ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʥʳʝ 

ʘʢʨʠʜʦʥʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʩʣʘʙʳʤʠ ʠʥʪʝʨʢʘʣʷʪʦʨʘʤʠ, ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ɼʅʂ/ʈʅʂ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʜʝʡʩʪʚʠʷ. 

ʅʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʠʥʜʫʢʪʦʨ ʠʥʪʝʨʬʝʨʦʥʘ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʢʣʘʩʩʫ 

ʘʢʨʠʜʦʥʦʚ, ʮʠʢʣʦʬʝʨʦʥ (ʢʘʤʝʜʦʥ, ʥʝʦʚʠʨ) ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʧʧʘ ʠ ʜʨʫʛʠʭ ʆʈɺʀ, ʚʠʨʫʩʥʳʭ ʛʝʧʘʪʠʪʦʚ, ʨʷʜʘ 

ʠʥʬʝʢʮʠʡ, ʧʦʨʘʞʘʶʱʠʭ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ (ʢʣʝʱʝʚʦʡ ʵʥʮʝʬʘʣʠʪ, ʢʣʝʱʝʚʦʡ ʙʦʨʨʝʣʠʦʟ), 

ʛʝʨʧʝʩ-ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (ʂʠʩʝʣʝʚ, 1998; ʂʠʩʝʣʝʚ et al, 2000). ʎʠʢʣʦʬʝʨʦʥ ʠʥʜʫʮʠʨʫʝʪ 

ʩʠʥʪʝʟ ʨʘʥʥʝʛʦ ʘʣʴʬʘ-ʠʥʪʝʨʬʝʨʦʥʘ. ɺʚʠʜʫ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʚʦʟʤʦʞʥʦ ʝʛʦ 

ʢʘʢ ʧʝʨʦʨʘʣʴʥʦʝ, ʪʘʢ ʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʎʠʢʣʦʬʝʨʦʥ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ, ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʘʟʥʘʯʘʪʴ ʝʛʦ ʧʨʠ ʥʝʡʨʦʠʥʬʝʢʮʠʷʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʰʠʙʦʯʥʳʤ ʙʳʣ ʙʳ ʚʳʚʦʜ, ʯʪʦ ʪʦʣʴʢʦ ʩ 

ʧʦʤʦʱʴʶ ʮʠʢʣʦʬʝʨʦʥʘ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʣʝʯʠʪʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

(ʂʠʩʝʣʝʚ et al, 2000). ʇʨʘʢʪʠʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʠʥʪʝʨʬʝʨʦʥʦʚ ʠ ʠʥʜʫʢʪʦʨʦʚ ʠʥʪʝʨʬʝʨʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠ 

ʣʝʯʝʥʠʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ. ɺ ʦʩʪʨʳʡ ʧʝʨʠʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ 

ʧʨʷʤʳʝ ʠʥʛʠʙʠʪʦʨʳ ʨʝʧʣʠʢʘʮʠʠ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ ʚʠʨʝʤʠʶ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʢʫʧʠʨʦʚʘʥʠʷ 

ʦʩʪʨʳʭ ʷʚʣʝʥʠʡ ʠ ʚʠʨʝʤʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʫʢʪʦʨʦʚ ʠʥʪʝʨʬʝʨʦʥʦʚ ʜʣʷ 

ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʠ ʩʝʨʦʢʦʥʚʝʨʩʠʠ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦʬʝʨʦʥʘ ʚ ʪʝʨʘʧʠʠ 

ʥʝʦʩʣʦʞʥʝʥʥʦʛʦ ʛʨʠʧʧʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʷʚʣʝʥʠʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ, ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʣʠʭʦʨʘʜʢʠ. ʊʘʢʞʝ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʨʘʟʚʠʪʠʷ ʧʦʩʪʛʨʠʧʧʦʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʅʝʩʦʤʥʝʥʥʦ 

ʚʘʞʥʳ ʩʚʦʡʩʪʚʘ ʮʠʢʣʦʬʝʨʦʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʙʳʩʪʨʦʡ ʠʥʜʫʢʮʠʠ ʠʥʪʝʨʬʝʨʦʥʘ (2 ʯʘʩʘ), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʡ 

ʬʘʟʳ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʞʝ ʥʘʟʥʘʯʘʪʴ ʧʨʝʧʘʨʘʪ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ 

ʵʢʩʪʨʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʛʨʠʧʧʘ ʚ 

ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

ɼʨʫʛʦʡ ʥʠʟʢoʤʦʣʝʢʫʣʷʨʥʳʡ ʠʥʜʫʢʪʦʨ ʵʥʜʦʛʝʥʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ ï ʘʤʠʢʩʠʥ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʷʤ ʢʣʘʩʩʘ ʬʣʫʦʨʝʥʦʚ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʘʤʠʢʩʠʥʘ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ (ʠʥʜʫʢʮʠʷ ʠʥʪʝʨʬʝʨʦʥʘ)  

ʜʝʡʩʪʚʠʝʤ (ʂʠʩʝʣʝʚ, 1998). ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʝʛʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʣʝʯʝʥʠʠ ʛʨʠʧʧʘ, ʛʝʨʧʝʩʘ, ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʢʣʠʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʩʩʝʷʥʥʦʤ ʩʢʣʝʨʦʟʝ, ʥʝʢʦʪʦʨʳʭ ʦʧʫʭʦʣʷʭ ʠ ʨʘʟʣʠʯʥʳʭ 
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ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʚʪʦʨʠʯʥʳʤʠ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʤʠʢʩʠʥʘ ʚ ʭʦʜʝ ʣʝʯʝʥʠʷ ʛʨʠʧʧʦʟʥʦʡ 

ʠʥʬʝʢʮʠʠ ʫ ʙʦʣʴʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʣʠʮ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʤʠʢʩʠʥ ʧʨʠ ʣʝʯʝʥʠʠ ʆʈɺʀ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ 

ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʛʨʠʧʧʝ (ʉʝʣʴʢʦʚʘ, 2000). 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ. ʂʨʠʟʠʩ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦ ʚʩʝʡ 

ʦʯʝʚʠʜʥʦʩʪʴʶ ʧʨʦʷʚʠʣʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʤʥʦʛʠʭ 

ʩʪʨʘʥ ʦʢʘʟʘʣʦʩʴ ʣʠʮʦʤ ʢ ʣʠʮʫ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʙʦʣʴʥʳʭ ʦʪ ʘʪʠʧʠʯʥʦʡ 

ʧʥʝʚʤʦʥʠʠ, ʚʳʟʚʘʥʥʦʡ ʢʦʨʦʥʘʚʠʨʫʩʦʤ SARS, ʠ ʦʪ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʚ ʩʪʨʘʥʘʭ 

ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. 
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ɻʣʘʚʘ II . ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

II .1. ʍʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 

 

ʉʦʝʜʠʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ (ʅʀʆʍ ʉʆ ʈɸʅ). ʉʪʨʦʝʥʠʝ ʠ ʯʠʩʪʦʪʘ 

ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ ʩʨʘʚʥʝʥʠʷ ʙʳʣ 

ʚʟʷʪ ʦʩʝʣʴʪʘʤʠʚʠʨʘ ʬʦʩʬʘʪ - ʊʘʤʠʬʣʶ (ʩʝʨʠʷ: F0148; ʛʦʜʝʥ ʜʦ: 10.2020; ʧʨʦʠʟʚʦʜʠʪʝʣʴ: 

ʌ. ʍʦʬʬʤʘʥ-ʃʷ ʈʦʰ ʃʪʜ., ʐʚʝʡʮʘʨʠʷ; ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ: ʢʘʧʩʫʣʳ; 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ: ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʩʨʝʜʩʪʚʦ). 

 

II.2 . ɾʠʚʦʪʥʳʝ 

 

ɺʠʜ ʞʠʚʦʪʥʳʭ: Mus musculus (ʤʳʰʴ ʜʦʤʦʚʘʷ). 

ʅʝʣʠʥʝʡʥʳʝ, ʘʣʴʙʠʥʦʩʳ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʂʦʥʚʝʥʮʠʦʥʘʣʴʥʳʝ 

ʀʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ: ʇʠʪʦʤʥʠʢ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

çʈʘʧʧʦʣʦʚʦè, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 

ɺʦʟʨʘʩʪ ʢ ʥʘʯʘʣʫ ʠʩʩʣʝʜʦʚʘʥʠʷ: 8-10 ʥʝʜʝʣʴ 

ɺʝʩ ʞʠʚʦʪʥʳʭ ʢ ʥʘʯʘʣʫ ʠʩʩʣʝʜʦʚʘʥʠʷ: 16-18 ʛ 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʤʮʦʚ: 0 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʤʦʢ: 90 

 

II.2.1. ɸʜʘʧʪʘʮʠʷ ʠ ʦʪʙʦʨ ʞʠʚʦʪʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ ʜʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʠ 7 ʜʥʝʡ ʩʦʜʝʨʞʘʣʠʩʴ 

ʛʨʫʧʧʘʤʠ ʧʦ 10  ʦʩʦʙʝʡ ʚ ʢʣʝʪʢʝ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ. ɺʦ ʚʨʝʤʷ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʫ ʞʠʚʦʪʥʳʭ ʢʘʞʜʳʡ ʜʝʥʴ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʪʝʤ 

ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ. ɾʠʚʦʪʥʳʝ ʩ ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʚ ʭʦʜʝ ʦʩʤʦʪʨʘ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʚʢʣʶʯʝʥʳ ʥʝ ʙʳʣʠ. 

ɾʠʚʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʛʨʫʧʧʘʤ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʪʘʢ, ʯʪʦʙʳ ʨʘʟʙʨʦʩ 

ʧʦ ʠʩʭʦʜʥʦʡ ʤʘʩʩʝ ʥʝ ʧʨʝʚʳʰʘʣ Ñ10 %. 
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II.2.2. ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ 

 

ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 53434-

2009, ʘ ʪʘʢʞʝ ʩ ʧʨʘʚʠʣʘʤʠ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʄɿ ʉʉʉʈ 06.07.73 ʛ., ʧʦ ʫʩʪʨʦʡʩʪʚʫ, 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ (ʚʠʚʘʨʠʝʚ).  

ɺ ʧʝʨʠʦʜ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳʰʠ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ 

ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʭ ʢʣʝʪʢʘʭ BENEX ʘ.ʩ., ʏʝʰʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ, ʪʠʧ ʊ3ɸ, S=800 ̒ ,̍ 

ʛʨʫʧʧʘʤʠ ʧʦ 10 ʦʩʦʙʝʡ, ʥʘ ʜʨʝʚʝʩʥʳʭ ʛʨʘʥʫʣʘʭ. ʂʣʝʪʢʠ ʧʦʢʨʳʪʳ ʩʪʘʣʴʥʳʤʠ ʨʝʰʝʪʯʘʪʳʤʠ 

ʢʨʳʰʢʘʤʠ ʩ ʢʦʨʤʦʚʳʤ ʫʛʣʫʙʣʝʥʠʝʤ. ʇʣʦʱʘʜʴ ʧʦʣʘ ʚ ʢʣʝʪʢʝ ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ ʦʜʥʦʛʦ 

ʞʠʚʦʪʥʦʛʦ ʩʦʩʪʘʚʠʣʘ 80 ̒ (̍ʧʨʠ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʧʣʦʱʘʜʠ 40 ̒ )̍. 

ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ çʉʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ (ʚʠʚʘʨʠʝʚ)è, ʫʪʚʝʨʞʜʝʥʥʳʭ ʄɿ 

ʉʉʉʈ 06.07.73 ʛ. ʠ ʇʨʠʢʘʟʘ ʄɿ ʉʉʉʈ ˉ 755 ʦʪ 12.08.77 ʛ. 

ʂʦʨʤ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʨʝʮʝʧʪ ˉ ʇʂ-120-2_173ʆʆʆ 

çʃʘʙʦʨʘʪʦʨʢʦʨʤè (ʄʦʩʢʚʘ), ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʧʦ ɻʆʉʊ ʈ 50258-92 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʤʠ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʧʨʠʢʘʟʦʤ ʄɿ ʉʉʉʈ ˉ 755 ʦʪ 12.08.77 ʛ., ʜʘʚʘʣʠ ad libitum (ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʡ) ʯʝʨʝʟ ʢʦʨʤʦʚʦʝ ʫʛʣʫʙʣʝʥʠʝ ʩʪʘʣʴʥʦʡ ʨʝʰʝʪʯʘʪʦʡ ʢʨʳʰʢʠ ʢʣʝʪʢʠ. 

ʊʘʢ ʞʝ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʠʣʢʘʭ ʩʦ ʩʪʘʣʴʥʳʤʠ ʢʨʳʰʢʘʤʠ-ʥʦʩʠʢʘʤʠ 

ʞʠʚʦʪʥʳʤ ʜʘʚʘʣʘʩʴ ʚʦʜʘ (ʦʯʠʱʝʥʥʘʷ ʠ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʅ, ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʚʝʱʝʩʪʚ, ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, 

ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ, ʘʤʤʠʘʢʘ, ʭʣʦʨʠʜʦʚ, ʩʫʣʴʬʘʪʦʚ, ʢʘʣʴʮʠʷ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ɻʆʉʊ 51232-98 çɺʦʜʘ ʧʠʪʴʝʚʘʷ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʪʦʜʘʤ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘè). 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʩʪʠʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʝʚʝʩʥʳʝ ʛʨʘʥʫʣʳ (ʆʆʆ çɹʠʦʩʬʝʨʘè, ʉʘʥʢʪ 

ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ). 

ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (18Á-22Á C 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 50-70%). ʋʩʪʘʥʘʚʣʠʚʘʣʩʷ ʨʝʞʠʤ ʚʳʪʷʞʥʦʡ 

ʚʝʥʪʠʣʷʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʤʝʥʫ ʚʦʟʜʫʭʘ ʦʢʦʣʦ 15 ʦʙʲʝʤʦʚ ʧʦʤʝʱʝʥʠʷ ʚ ʯʘʩ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʝʞʝʜʥʝʚʥʦ. ʅʠʢʘʢʠʭ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʝʨʠʦʜ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʠ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. 
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II.2.3.  ʉʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠ ʚʳʙʦʨ ʜʦʟ 

 

ɸʣʠʢʚʦʪʳ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʚʦʜʠʣʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ (ʆɸʆ çɹʦʨʠʩʦʚʩʢʠʡ 

ʟʘʚʦʜ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ɹʝʣʘʨʫʩʴ, ʩʝʨʠʷ 7961114, ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʜʦ 12.2019). ɼʣʷ 

ʨʘʩʪʚʦʨʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘʚʝʩʢʫ ʩʫʙʩʪʘʥʮʠʠ ʩʤʝʰʠʚʘʣʠ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʲʝʤʦʤ 

ʨʘʩʪʚʦʨʘ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʝʰʠʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʢʦʥʪʨʦʣʴ ʢʠʩʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʠʢʘʪʦʨʥʦʡ 

ʙʫʤʘʛʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʚʦʜʠʣʠ pH ʜʦ 7-8 ʧʨʠ ʧʦʤʦʱʠ 1ʥ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʧʦʩʣʝ 

ʯʝʛʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʝʧʘʨʘʪ ʩʨʘʚʥʝʥʠʷ ʨʘʩʪʚʦʨʷʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʣʘʮʝʙʦ ʞʠʚʦʪʥʳʤ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʚ ʪʦʤ ʞʝ ʦʙʲʝʤʝ ʠ ʨʝʞʠʤʝ, ʯʪʦ ʠ 

ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ. 

ʇʫʪʴ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʞʠʚʦʪʥʳʤ ï ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʳʡ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʦʛʦʤ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʚʳʙʨʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʢʦʚʳʤ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. 

ɼʦʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ 100 ʤʛ/ʢʛ. ʊʘʤʠʬʣʶ ʧʨʠʤʝʥʷʣʠ ʚ ʜʦʟʝ 

25 ʤʛ/ʢʛ/ʩʫʪ., ʯʪʦ ʷʚʣʷʝʪʩʷ ʤʳʰʠʥʳʤ ʘʥʘʣʦʛʦʤ ʜʦʟ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʫ ʯʝʣʦʚʝʢʘ. 

II.3. ɺʠʨʫʩʳ ʠ ʢʣʝʪʢʠ 

 

 ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʄʫʟʝʷ ʚʠʨʫʩʦʚ 

ʛʨʠʧʧʘ ʌɻɹʋ çʅʀʀ ʛʨʠʧʧʘè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ: A/Puerto Rico/8/34 

(H1N1), ɸ/ɺʣʘʜʠʚʦʩʪʦʢ/2/09 (H1N1) ʠ ɺ/Lee/40. 

  

II.3.1.  ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʚʠʨʫʩʥʳʭ ʰʪʘʤʤʦʚ 

 

 ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ 10-11 ʜʥʝʚʥʳʭ ʨʘʩʪʫʱʠʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ 

(ʈʂʕ), ʚʚʦʜʷ ʚ ʘʣʣʘʥʪʦʠʩʥʫʶ ʧʦʣʦʩʪʴ ρπ-ρπ 50% ʠʥʬʝʢʮʠʦʥʥʳʭ ʜʦʟ (ʀɼ50) ʥʘ 0,2 ʤʣ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ (ɺɸɾ). ɺʠʨʫʩ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ 48 ʯʘʩʦʚ ʧʨʠ 

+37Áʉ. ɸʣʠʢʚʦʪʳ ɺɸɾ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ï20Áʉ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʢʣʝʪʢʘʭ. 
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II.3.2.   ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʠʨʫʩʦʚ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

MDCK  

 

 ɺʠʨʫʩ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK (ʧʝʨʝʚʠʚʘʝʤʘʷ ʢʫʣʴʪʫʨʘ ʧʦʯʝʯʥʦʛʦ 

ʵʧʠʪʝʣʠʷ ʩʦʙʘʢʠ), ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʌɻɹʋ çʅʀʀ ɻʨʠʧʧʘè. 

ʂʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʚʳʨʘʱʠʚʘʣʠ ʚ 96-ʣʫʥʦʯʥʳʭ ʧʣʘʥʰʝʪʘʭ ʥʘ ʩʨʝʜʝ DMEM (www.biolot.ru, 

ɸʨʪʠʢʫʣ:  1.3.9.2), ʩ ʜʦʙʘʚʣʝʥʠʝʤ 2% ʩʳʚʦʨʦʪʢʠ ʵʤʙʨʠʦʥʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠ 

ɿ7Áʉ ʚ ʘʪʤʦʩʬʝʨʝ 5% ˞ .̨ 

ɼʣʷ ʵʪʦʛʦ ʤʦʥʦʩʣʦʡʥʫʶ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ MDCK ʚʳʨʘʱʠʚʘʣʠ ʚ 96-ʣʫʥʦʯʥʳʭ 

ʧʣʘʥʰʝʪʘʭ (Costar, USA) ʥʘ ʩʨʝʜʝ Dʄɽʄ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 2% ʩʳʚʦʨʦʪʢʠ ʵʤʙʨʠʦʥʦʚ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʚ ʘʪʤʦʩʬʝʨʝ 5% ˞ .̨ 

ʇʝʨʝʜ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʢʣʝʪʢʠ ʦʪʤʳʚʘʣʠ ʜʚʘ ʨʘʟʘ ʧʦ 5 ʤʠʥʫʪ ʩʨʝʜʦʡ Dʄɽʄ. 

ɼʝʩʷʪʠʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʘ (ρπ  ðρπ) ʜʝʣʘʣʠ ʚ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʨʝʜʝ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʨʝʜʳ   Dʄɽʄ  ʩ ʜʦʙʘʚʢʦʡ 1 ʤʢʛ/ʤʣ ʪʨʠʧʩʠʥʘ ʠ 0,01 ʤʛ/ʤʣ 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ. 

 ʀʟ ʢʘʞʜʦʛʦ ʧʨʝʧʘʨʘʪʘ ʛʦʪʦʚʠʣʠ ʩʝʨʠʶ ʪʨʝʭʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ, ʥʘʯʠʥʘʷ ʩ 2 ʎʊɼ 

50. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʢʣʝʪʦʢ ʧʨʠ 37Áʉ ʚ ʘʪʤʦʩʬʝʨʝ 5% ˞  ̨ʩ 0,1 ʤʣ ʢʘʞʜʦʡ ʠʟ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʚ ʣʫʥʢʫ ʟʘʣʠʚʘʣʠ 0,1 ʤʣ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʩʨʝʜʳ. ɿʘʪʝʤ 

ʢʣʝʪʢʠ ʩ ʧʨʝʧʘʨʘʪʦʤ ʠ ʚʠʨʫʩʦʤ ʠʥʢʫʙʠʨʦʚʘʣʠ ʜʚʦʝ ʩʫʪʦʢ ʧʨʠ 37Áʉ ʚ ʘʪʤʦʩʬʝʨʝ 5% ˞ .̨  

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʪʠʪʨ ʚʠʨʫʩʘ ʧʨʠ ʧʦʤʦʱʠ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ.  

 

II.3.3.  ʈʝʘʢʮʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈɻɸ) 

 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʚʠʨʫʩʘ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʩʪʘʚʠʣʠ ʈɻɸ ʚ 

ʢʨʫʛʣʦʜʦʥʥʳʭ ʧʣʘʥʰʝʪʘʭ ʜʣʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ (çʄʝʜʧʦʣʠʤʝʨè). ɼʣʷ ʵʪʦʛʦ 

ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʩʨʝʜʫ ʧʝʨʝʥʦʩʠʣʠ ʠʟ ʧʣʦʩʢʦʜʦʥʥʳʭ ʧʣʘʥʰʝʪʦʚ ʩ ʢʣʝʪʢʘʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʫʥʢʠ ʢʨʫʛʣʦʜʦʥʥʦʛʦ ʧʣʘʥʰʝʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,1 ʤʣ ʥʘ ʣʫʥʢʫ, ʧʦʩʣʝ 

ʯʝʛʦ ʚʥʦʩʠʣʠ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 1% ʩʫʩʧʝʥʟʠʠ ʢʫʨʠʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʩʪʚʦʨʝ. ʈʝʘʢʮʠʶ ʫʯʠʪʳʚʘʣʠ ʯʝʨʝʟ 30-40 ʤʠʥʫʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ.  ɿʘ 

ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ ʚʠʨʫʩʘ ʧʨʠʥʠʤʘʣʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʝʜʝʥʠʝ ʚʠʨʫʩʘ, ʩʧʦʩʦʙʥʦʝ ʚʳʟʚʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ.  

 ʂʘʞʜʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʦʝʜʠʥʝʥʠʡ ʪʝʩʪʠʨʦʚʘʣʠ ʚ ʜʚʫʭ ʧʘʨʘʣʣʝʣʷʭ. ʂʘʞʜʳʡ ʦʧʳʪ 

ʧʦʚʪʦʨʷʣʠ 2-3 ʨʘʟʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʟʥʘʯʝʥʠʝ ʀɼ50 ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʪ.ʝ. ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʝʧʘʨʘʪʘ ʩʥʠʞʘʶʱʝʛʦ ʪʠʪʨ ʚʠʨʫʩʘ ʚʜʚʦʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
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II.3.4.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ MDCK 

 

 ɺʩʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʪʝʩʪʠʨʦʚʘʣʠ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʝʪʦʢ 

MDCK ʚ ʢʫʣʴʪʫʨʝ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʧʨʠʛʦʪʦʚʣʝʥʘ ʩʝʨʠʷ ʪʨʸʭʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʩʨʝʜʝ ʄɽʄ ʦʪ 1000 ʜʦ 4 ɛg/ml. ʈʘʩʪʚʦʨʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʥʦʩʠʣʠ ʚ ʣʫʥʢʠ 

ʧʣʘʥʰʝʪʦʚ ʩ ʢʣʝʪʢʘʤʠ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ 48 ʯʘʩʦʚ ʧʨʠ ɿ7Áʉ ʚ ʘʪʤʦʩʬʝʨʝ 5% 

ʉʆ2. 

 ɼʣʷ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʄʊʊ 

(ʤʠʢʨʦʪʝʪʨʘʟʦʣʠʝʚʳʡ ʪʝʩʪ). ʇʦʩʣʝ 48 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ ʢ ʢʣʝʪʢʘʤ ʜʦʙʘʚʣʷʣʠ 

ʨʘʩʪʚʦʨ ʄʊʊ (3-(4,5-ʜʠʤʝʪʠʣ ʪʠʘʟʦʣ-2)-2,5-ʜʠʬʝʥʠʣ ʪʝʪʨʘʟʦʣʠʫʤ ʙʨʦʤʠʜ, ICN Biomedicals 

Inc., USA) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʛ/ʤʣ (ʧʦ 0,1 ʤʣ ʥʘ ʣʫʥʢʫ) ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ 

ʧʨʠ ɿ7Áʉ ʚ ʘʪʤʦʩʬʝʨʝ 5% ʉʆ2, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʪʚʦʨ ʫʜʘʣʷʣʠ ʠ ʨʘʩʪʚʦʨʷʣʠ ʦʩʘʜʦʢ ʚ 0,1 ʤʣ 

96% ʩʧʠʨʪʘ. ʏʝʨʝʟ 5 ʤʠʥʫʪ ʠʟʤʝʨʷʣʠ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʚ ʣʫʥʢʘʭ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Victor2 1420 (Perkin Elmer) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 535 ʥʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʎʊɼ 50 (50% ʮʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʧʨʝʧʘʨʘʪʦʚ), ʪʦ ʝʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʝʧʘʨʘʪʘ, ʨʘʟʨʫʰʘʶʱʫʶ 50% ʢʣʝʪʦʢ ʚ ʢʫʣʴʪʫʨʝ 

(ʩʥʠʞʘʶʱʫʶ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʚ ʣʫʥʢʘʭ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ). 

 

II.4.  ʆʮʝʥʢʘ ʧʨʦʪʝʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʦʨʳ ʥʘ ʤʦʜʝʣʠ ʣʝʪʘʣʴʥʦʡ 

ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ 

 

ʆʧʳʪ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

1. ʀʥʪʨʘʥʘʟʘʣʴʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚʠʨʫʩʦʤ ʧʦʜ ʣʝʛʢʠʤ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ ʚ 

ʦʙʲʝʤʝ 50 ʤʢʣ ʥʘ ʤʳʰʴ. 

2. ʇʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʦʙʲʝʤʝ 0,2 ʤʣ ʧʦ ʣʝʯʝʙʥʦʡ ʩʭʝʤʝ: 

ʯʝʨʝʟ 1, 2, 3, 4 ʠ 5 ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. 

ʇʨʝʧʘʨʘʪʳ ʚ ʦʙʲʸʤʝ 200 ʤʢʣ ʚʚʦʜʠʣʠ ʧʝʨʦʨʘʣʴʥʦ ʧʨʠ ʧʦʤʦʱʠ ʞʝʣʫʜʦʯʥʦʛʦ ʟʦʥʜʘ. 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʫʯʠʪʳʚʘʣʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʤʳʰʝʡ ʚ ʦʧʳʪʝ (ʚʠʨʫʩ + ʧʨʝʧʘʨʘʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʚʠʨʫʩ + ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ, ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʮʝʙʦ). 

ʂʘʞʜʳʡ ʧʨʝʧʘʨʘʪ ʠʩʩʣʝʜʦʚʘʣʩʷ ʥʘ ʛʨʫʧʧʝ ʠʟ 10 ʤʳʰʝʡ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʩʦʩʪʘʚʣʷʣʘ ʪʘʢʞʝ 10 ʤʳʰʝʡ.  

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʞʠʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ - ʩʨʦʢʘ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʛʨʠʧʧʝ ʦʪʤʝʯʘʝʪʩʷ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ. ɽʞʝʜʥʝʚʥʦ 
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ʬʠʢʩʠʨʦʚʘʣʠ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʨʘʩʩʯʠʪʳʚʘʣʠ: 

1. ʇʨʦʮʝʥʪ ʛʠʙʝʣʠ: Mr - ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʘʚʰʠʭ ʟʘ 10 ʜʥʝʡ ʞʠʚʦʪʥʳʭ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ 

ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ,  

2. ʀʥʜʝʢʩ ʟʘʱʠʪʳ: IP - ʦʪʥʦʰʝʥʠʝ ʨʘʟʥʠʮʳ ʜʦʣʠ ʧʦʛʠʙʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʢ ʜʦʣʝ ʧʦʛʠʙʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

Mr = M/Nt, ʛʜʝ M ï ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ, ʧʘʚʰʠʭ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ; 

Nt ï ʦʙʱʝʝ ʯʠʩʣʦ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ; 

IP = ((Mc ï Me)/Mc) Ĭ 100%, ʛʜʝ Mc ʠ Me ï ʜʦʣʷ ʧʦʛʠʙʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

II.5. ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʛʝʥʝʟʘ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʤʬʝʮʠʥʘ 

 

ʆʧʳʪ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

1. ʀʥʪʨʘʥʘʟʘʣʴʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚʠʨʫʩʦʤ ʧʦʜ ʣʝʛʢʠʤ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ ʚ 

ʦʙʲʝʤʝ 50 ʤʢʣ ʥʘ ʤʳʰʴ. 

2. ʇʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʦʙʲʝʤʝ 0,2 ʤʣ ʧʦ ʣʝʯʝʙʥʦʡ ʩʭʝʤʝ: 

ʯʝʨʝʟ 1, 2, 3, 4 ʠ 5 ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. 

ʇʨʝʧʘʨʘʪʳ ʚ ʦʙʲʸʤʝ 200 ʤʢʣ ʚʚʦʜʠʣʠ ʧʝʨʦʨʘʣʴʥʦ ʧʨʠ ʧʦʤʦʱʠ ʞʝʣʫʜʦʯʥʦʛʦ ʟʦʥʜʘ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ (ʪʘʙʣʠʮʘ 3). 

 

ʉʭʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʊʘʙʣʠʮʘ 3. 

ɺʠʨʫʩ ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ʂʘʤʬʝʮʠʥ, 100 ʤʛ/ʢʛ ʊʘʤʠʬʣʶ, 25 

ʤʛ/ʢʛ ʚʠʨʫʩʘ 

ʇʣʘʮʝʙʦ 

ɺ/Lee/40 10 0 10 

ɸ/ɺʣʘʜʠʚʦʩʪʦʢ/2/09 10 10 10 

 

ʏʝʨʝʟ 5 ʠ 10 ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʤʳʰʝʡ ʚʩʢʨʳʚʘʣʠ ʠ ʦʮʝʥʠʚʘʣʠ ʩʪʝʧʝʥʴ 

ʧʦʨʘʞʝʥʠʷ ʣʝʛʢʠʭ. ɼʣʷ ʚʩʢʨʳʪʠʷ ʙʨʘʣʠ ʧʦ 5 ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ʇʦʩʣʝ ʦʮʝʥʢʠ 

ʦʙʲʝʤʘ ʧʦʨʘʞʝʥʠʷ ʣʝʛʢʠʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ, ʚʳʟʚʘʥʥʦʤ 

ʠʥʬʝʢʮʠʝʡ.   
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II.6. ʇʦʣʫʯʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʣʝʛʢʠʝ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ 10% ʬʦʨʤʘʣʠʥʘ 

ʥʘ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʥʘ 24 ʯʘʩʘ. ɼʘʣʝʝ ʦʙʨʘʟʮʳ ʧʨʦʤʳʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ ʚ ʧʨʦʪʦʯʥʦʡ 

ʚʦʜʝ, ʟʘʪʝʤ ʚʥʦʩʠʣʠ ʚ 50% ʩʧʠʨʪ ʥʘ ʩʫʪʢʠ. ɼʘʣʝʝ  ʚ 70% ʩʧʠʨʪ ʥʘ ʩʫʪʢʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʜʚʘʞʜʳ ï ʚ 96% ʩʧʠʨʪ ʥʘ ʩʫʪʢʠ. ɼʘʣʝʝ ʦʙʨʘʟʮʳ ʜʚʘʞʜʳ ʧʦʤʝʱʘʣʠ ʥʘ 1 ʯʘʩ ʚ ʭʣʦʨʦʬʦʨʤ, 

ʧʦʩʣʝ ʯʝʛʦ ʥʘ 16 ʯʘʩʦʚ ï ʚ ʩʤʝʩʴ ʭʣʦʨʦʬʦʨʤʘ ʩ ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ, ʧʦʩʣʝ 

ʯʝʛʦ ʦʙʨʘʟʮʳ ʜʚʘʞʜʳ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʘʨʘʬʠʥ ʥʘ ʩʫʪʢʠ ʧʨʠ 56Áʉ. ʇʦʩʣʝ ʧʨʦʚʦʜʢʠ ʦʙʨʘʟʮʳ 

ʪʢʘʥʠ ʧʦʤʝʱʘʣʠ ʚ ʞʠʜʢʠʡ ʧʘʨʘʬʠʥ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ ʪʨʠ ʯʘʩʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʀʟ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ ʚʳʨʝʟʘʣʠ ʙʣʦʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʠ, ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʪʦʤʘ, ʛʦʪʦʚʠʣʠ ʠʟ ʥʠʭ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 4 ʤʢʤ. 

 ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ ʩʪʝʢʣʘ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʩʨʝʟʘʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʘʢʪʠʚʘʭ: ʢʩʠʣʦʣ ï 5 ʤʠʥ (2 ʨʘʟʘ), ʩʤʝʩʴ ʩʧʠʨʪ/ʢʩʠʣʦʣ (1:1) ï 

5 ʤʠʥ, 96% ʩʧʠʨʪ ï 5 ʤʠʥ (2 ʨʘʟʘ), 50% ʩʧʠʨʪ ï 5 ʤʠʥ, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ï 1 ʤʠʥ, 

ʛʝʤʘʪʦʢʩʠʣʠʥ ï 3 ʤʠʥ, ʚʦʜʘ ï 5 ʤʠʥ, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ï 10 ʩ, ʵʦʟʠʥ ï 15 ʩ, 50% 

ʩʧʠʨʪ ï 5 ʤʠʥ, 96% ʩʧʠʨʪ ï 5 ʤʠʥ (2 ʨʘʟʘ), ʢʩʠʣʦʣ ï 5 ʤʠʥ (2 ʨʘʟʘ). 

 ʅʘ ʦʢʨʘʰʝʥʥʳʡ ʩʨʝʟ ʥʘʥʦʩʠʣʠ ʢʘʧʣʶ ʢʘʥʘʜʩʢʦʛʦ ʙʘʣʴʟʘʤʘ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ 

ʢʩʠʣʦʣʝ. ʉʚʝʨʭʫ ʥʘʢʣʘʜʳʚʘʣʠ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ, ʢʦʥʪʨʦʣʠʨʫʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʣʴʟʘʤʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛʣʳ. ɿʘʢʣʶʯʝʥʥʳʝ ʩʨʝʟʳ 

ʚʳʜʝʨʞʠʚʘʣʠ ʩʫʪʢʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʜ ʩʚʝʪʦʚʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ.  

 

II.7.  ʕʣʝʢʪʨʦʥʥʦʝ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ 

 

ʂʣʝʪʢʠ MDCK ʠʥʢʫʙʠʨʦʚʘʣʠ ʩ ʚʠʨʫʩʩʦʜʝʨʞʘʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʨʠ 

37Áʉ. ʅʝʩʚʷʟʘʚʰʠʡʩʷ ʚʠʨʫʩ ʦʪʤʳʚʘʣʠ 2 ʨʘʟʘ ʩʪʝʨʠʣʴʥʦʡ ʩʨʝʜʦʡ DMEM ʠ ʚʥʦʩʠʣʠ ʚ ʣʫʥʢʠ 

ʧʨʝʧʘʨʘʪʳ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʏʝʨʝʟ 1 ʠ 4 ʯʘʩʘ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʝ 

ʠ ʦʧʳʪʥʳʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʬʠʢʩʠʨʦʚʘʣʠ 2,5% ʨʘʩʪʚʦʨʦʤ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜʘ ʥʘ ʩʨʝʜʝ 

DMEM (ʨʅ 7,2), ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 20 ʤʠʥ ʧʨʠ 2000 ʦʙ./ʤʠʥ ʠ ʬʠʢʩʠʨʦʚʘʣʠ 2,5% 

ʨʘʩʪʚʦʨʦʤ OsO4. ʂʣʝʪʢʠ ʦʙʝʟʚʦʞʠʚʘʣʠ ʘʮʝʪʦʥʦʤ ʚ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʟʘʣʠʚʘʣʠ ʚ ʩʤʝʩʴ ʵʧʦʥ/ʘʨʘʣʜʠʪ. ʋʣʴʪʨʘʪʦʥʢʠʝ ʩʨʝʟʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʫʣʴʪʨʘʤʠʢʨʦʪʦʤʝ 

Ultracut (Reichert, Austria), ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʠ ʫʨʘʥʠʣʘʮʝʪʘʪʦʤ ʠ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʘ ʠ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEM-100S (JEOL, Japan) ʧʨʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʭ5000 - 50000. 
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II.8. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 

 

ɿʥʘʯʝʥʠʷ ʎʊɼ50 ʠ ʕɼ50 ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

Microsoft Excel. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʠʥʜʝʢʩ (ʍʊʀ), ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʠʥʜʝʢʩʦʤ ʩʝʣʝʢʪʠʚʥʦʩʪʠ (SI) ï ʚʝʣʠʯʠʥʘ, 

ʚʳʨʘʞʘʶʱʘʷ ʦʪʥʦʰʝʥʠʝ 50 %  ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʜʦʟʳ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʢ 

ʝʛʦ 50 % ʠʥʛʠʙʠʨʫʶʱʝʡ ʜʦʟʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʍʊʀ ʧʦ ʬʦʨʤʫʣʝ: 

ʎʊɼ50 / ʕɼ50 = ʍʊʀ, ʛʜʝ ʎʊɼ50 ï ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ ʜʦʟʘ, ʕɼ50 ï ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ, ʍʊʀ 

ï ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʚ ʩʤʝʨʪʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ 

ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʝ 

F ʥʝ ʧʨʝʚʳʰʘʣʦ 0,05. 
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ɻʣʘʚʘ III . ʈɽɿʋʃʔʊɸʊʓ 

 

III .1. ʀʟʫʯʝʥʠʝ ʚʠʨʫʩʠʥʛʠʙʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʦʨʳ ʚ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ 

 

 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʠʟʦʤʝʨʦʚ ʢʘʤʬʘʨʳ ʥʝ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʤʦʡ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ, ʧʨʠ ʟʘʤʝʥʝ ʘʪʦʤʘ ʢʠʩʣʦʨʦʜʘ ʥʘ ʘʪʦʤ 

ʘʟʦʪʘ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʶ ʢ ʥʝʤʫ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ, ʩʦʭʨʘʥʷʷ ʥʠʟʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ, ʧʨʠʩʫʱʫʶ 

ʠʩʭʦʜʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʀʭ ʦʙʱʘʷ 

ʬʦʨʤʫʣʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 11. 

 

  

ʈʠʩʫʥʦʢ 11. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ.  R ï 

ʣʶʙʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʫʧʧʘ 

 

ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʦʤʝʨʦʚ ʢʘʤʬʘʨʳ ʠ ʨʷʜʘ ʝʝ 

ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ, ʚʢʣʶʯʘʷ ʛʨʫʧʧʳ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʠʤʠʥʦʚ ʠ ʠʭ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʘʥʘʣʦʛʦʚ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʭ 50% ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ ʜʦʟʘ ʠ 50% ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ.  

ʕʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ, 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ ï ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʪʝʪʨʘʟʦʣʠʝʚʦʛʦ ʪʝʩʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣ ʧʦʜʩʯʠʪʘʥ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ.   

ɺ ʪʘʙʣʠʮʘʭ 4 ʠ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʠ ʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

  

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʪʠʧʘ ɸ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʠ 

ʤʠʢʨʦʪʝʪʨʘʟʦʣʠʝʚʦʛʦ ʪʝʩʪʘ ʊʘʙʣʠʮʘ 4. 

ˉ 

ʧʨʝʧʘʨʘʪʘ ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, ʤʢM ED50, ʤʢM SI 

1084 Ch-1 

 

>3284,5 >3284,5 1 
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1074 Ch-2 

 

3284,5Ñ224,1 997,2Ñ81,1 3 

1085 Ch-3 

 

>3284,5 >3284,5 1 

1072 Ch-4 

 

>3284,5 3284,5Ñ214,2 1 

1383 AS-161 

 

1662,2Ñ145,4 590,7Ñ44,8 3 

1386 Ya-263 

 

368,1Ñ32,3 14,9Ñ1,8 25 

1472 Ya-343-4 

 

58.4Ñ3.1 >41.2 1 

1007 Ya-213 

 

2425,4Ñ215,6 9,2Ñ0,5 263 

1008 Ya-187 

 

722,4Ñ58,8 25,6Ñ3,0 28 

1009 As-106 

 

2111,7Ñ154,3 39,1Ñ4,1 54 

1392 Ya-248 

 

>2115,1 21,2Ñ2,0 100 

1569 Ya-372-10 

 

>1285,4 55,3Ñ6,4 23 

2273 Ya-356-8-5 

 
 

457,9Ñ42,4 4,4Ñ0,3 104 

2274 Ya-264 

 

1447,7Ñ132,5 14,5Ñ1,3 100 

1380 AS-136 

 

304,5Ñ21,4 14,2Ñ2,3 21 

1563 Ya-371-13 

 

346,3Ñ31,8 26,2Ñ2,1 13 

1557 Ya-362-21 

 

579,3Ñ44,4 7,1Ñ0,4 82 

1394 AS-122-2-16 

 

149,6Ñ12,7 24,0Ñ2,6 6 

1571 AS-209 

 

>743,1 743,1Ñ0,0 1 
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1012 Ya-201 

 

1781,8Ñ99,6 141,0Ñ11,0 13 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʤʤʝʪʨʠʯʥʳʭ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ 

ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʪʠʧʘ ɸ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʢʮʠʠ 

ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʠ ʤʠʢʨʦʪʝʪʨʘʟʦʣʠʝʚʦʛʦ ʪʝʩʪʘ ʊʘʙʣʠʮʘ 5. 

ˉ 

ʧʨʝʧʘʨʘʪʘ ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, ʤʢM ED50, ʤʢM SI 

839 AS-32 

 

759,9Ñ41,3 10,7Ñ1,1 71 

842 AS-10 

 

681,0Ñ59,4 12,3Ñ2,0 55 

992 AS-99 

 

390,1Ñ25,6 24,2Ñ3,1 16 

996 AS-82 

 

2218,7Ñ154,8 45,1Ñ3,9 49 

997 YA-214 

 

376,6Ñ26,1 14,6Ñ1,9 26 

843 AS-47 

 

605,3Ñ54,0 229,3Ñ26,2 3 

848 AS-19 

 

734,0Ñ65,1 379,8Ñ38,6 2 

1331 AS-145 

O

O

O

O

 

879,0Ñ76,5 112,5Ñ10,8 8 

1200 AS-137-11 

N

O

O

O

O N

 

451,2Ñ40,3 168,4Ñ14,7 3 

840 ʗ-106 

 

5,4Ñ0,3 0,8Ñ0,1 7 

1014 Ya-177 

 

1040,5Ñ79,1 48,0Ñ5,8 22 

1015 As-70 

 

539,5Ñ38,8 16,9Ñ2,0 32 

1016 As-104 

 

864,6Ñ66,0 22,0Ñ2,3 39 

1017 As-107 

 

643,6Ñ42,9 52,5Ñ6,2 12 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʠ ʠʩʭʦʜʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʩʢʦʨʦʩʪʠ ʩʠʥʪʝʟʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ   ʚʝʱʝʩʪʚʦ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʠʥʜʝʢʩʦʤ ï 263 (ˉ 1007, 

ʢʘʤʬʝʮʠʥ), ʘ ʪʘʢʞʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʠʥʜʝʢʩʦʤ ʙʦʣʝʝ 100 - ˉ2274 ʠ 

ˉ2273. 

 

III .1.2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮ 4 ʠ 5, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʢʘʣʦʚ  ʢ 

ʠʤʠʥʦʛʨʫʧʧʝ, ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʩʘʤʘ ʧʦ ʩʝʙʝ ʢʘʤʬʘʨʘ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

(ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ>3284,5ʤʄʦʣʴ), ʝʝ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ, ʠʥʦʛʜʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ, ʧʨʝʚʦʩʭʦʜʷʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ. ʏʪʦ ʜʝʣʘʝʪ ʧʦʣʫʯʠʚʰʝʝʩʷ ʩʦʝʜʠʥʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʝ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ.  ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ ʜʦʟʘ ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʚʠʨʫʩʠʥʛʠʙʠʨʫʶʱʝʡ,  ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʷ 

ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʮʝʣʷʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʚʳʩʦʢʫʶ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʊʘʙʣʠʮʘ 

6). 

 

1018 As-105 

 

209,6Ñ12,7 37,2Ñ4,0 6 

851 AS-22 

 

>634,7 208,4Ñ16,6 3 

841 AS-45 

 

102,8Ñ8,5 >142,7 1 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʢʘʤʬʘʨʳ ʠ ʝʝ 

ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʊʘʙʣʠʮʘ 6. 

ˉ 

ʧʨʝʧʘʨʘʪʘ ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, ʤʢM ED50, ʤʢM SI 

1084 Ch-1 

 

>3284,5 >3284,5 1 

1472 Ya-343-4 

 

58.4Ñ3.1 >41.2 1 
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ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʘʜʠʢʘʣʦʚ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ 

ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʘʭ 7-13. 

 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 7, ʫʜʣʠʥʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʮʝʧʦʯʢʠ, ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʢ 

ʘʟʦʪʫ, ʥʘ ʦʜʠʥ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʧʦʯʪʠ ʚʜʚʦʝ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʘʣʴʥʝʡʰʝʝ ʫʜʣʠʥʝʥʠʝ 

ʮʝʧʦʯʢʠ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʠ ʩʥʠʞʝʥʠʶ ʝʛʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

 

1007 Ya-213 

 

2425,4Ñ215,6 9,2Ñ0,5 263 

ɺʣʠʷʥʠʝ ʜʣʠʥʳ ʘʣʠʬʘʪʠʯʝʩʢʦʛʦ ʣʠʥʢʝʨʘ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʊʘʙʣʠʮʘ 7. 

ˉ 

ʧʨʝʧʘʨʘʪʘ 

ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, ʤʢM 
ED50, 

ʤʢM 
SI 

1009 As-106 

 

2111,7Ñ154,3 39,1Ñ4,1 54 

1392 Ya-248 

 

>2115,1 21,2Ñ2,0 100 

1571 AS-209 

 

>743,1 743,1Ñ0,0 1 

ɺʣʠʷʥʠʝ ʩʪʨʦʝʥʠʷ ʘʤʠʥʦʛʨʫʧʧʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʢʦʥʮʝ ʘʣʠʬʘʪʠʯʝʩʢʦʛʦ 

ʣʠʥʢʝʨʘ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ 

ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ. ʊʘʙʣʠʮʘ 8. 

ˉ 

ʧʨʝʧʘʨʘʪʘ 
ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, ʤʢM 
ED50, 

ʤʢM 
SI 

1007 Ya-213 
 

2425,4Ñ215,6 9,2Ñ0,5 263 

1009 As-106 
 

2111,7Ñ154,3 39,1Ñ4,1 54 

1008 Ya-187 
 

722,4Ñ58,8 25,6Ñ3,0 28 

1392 Ya-248 

 

>2115,1 21,2Ñ2,0 100 
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ɿʘʤʝʥʘ ʧʦʩʣʝʜʥʝʛʦ ʘʪʦʤʘ ʫʛʣʝʨʦʜʥʦʡ ʮʝʧʦʯʢʠ ʥʘ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʘʤʠʥʦʛʨʫʧʧʫ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʠʯʝʤ ʵʪʠ 

ʠʟʤʝʥʝʥʠʝ ʚʳʨʘʞʝʥʳ ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʚʝʪʚʣʝʥʘ ʘʤʠʥʦʛʨʫʧʧʘ ʠ ʜʣʠʥʥʝʝ 

ʠʩʭʦʜʥʘʷ ʫʛʣʝʨʦʜʥʘʷ ʮʝʧʦʯʢʘ (ʊʘʙʣʠʮʘ 8). 

 

 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʠʤʠʥʦʛʨʫʧʧʝ ʫʛʣʝʨʦʜʥʳʭ ʢʦʣʝʮ ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʢʩʠʯʥʦʩʪʴ ʠ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ. ʇʨʠ ʵʪʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʘʪʦʤʦʚ ʚ ʢʦʣʴʮʝ ʟʘʤʝʩʪʠʪʝʣʷ, ʪʝʤ ʩʠʣʴʥʝʝ 

ʚʳʨʘʞʝʥʳ ʵʪʠ  ʵʬʬʝʢʪʳ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʠʤʠʥʦʛʨʫʧʧʝ ʙʝʥʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʠʢʣʦʘʣʢʘʥʦʚʳʤʠ 

ʟʘʤʝʩʪʠʪʝʣʷʤʠ. ɼʦʙʘʚʣʝʥʠʝ ʢ ʙʝʥʟʦʣʴʥʦʤʫ ʟʘʤʝʩʪʠʪʝʣʶ ʆʅ-ʛʨʫʧʧʳ ʫʤʝʥʴʰʘʝʪ 

ʘʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʪʦʢʩʠʯʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘʧʨʷʤʫʶ ʢ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʮʝʧʠ ʜʘʝʪ ʦʙʨʘʪʥʳʡ 

ʵʬʬʝʢʪ (ʊʘʙʣʠʮʘ 9).  

 

 

 

 

 

 

 

1563 Ya-371-13 

 

346,3Ñ31,8 26,2Ñ2,1 13 

ɺʣʠʷʥʠʝ ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʊʘʙʣʠʮʘ 9. 

ˉ  ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, 

ʤʢM 

ED50, 

ʤʢM 
SI 

1383 AS-161 
 

1662,2Ñ145

,4 

590,7Ñ44,

8 
3 

1569 Ya-372-10 

 

>1285,4 55,3Ñ6,4 23 

1386 Ya-263 
 
368,1Ñ32,3 14,9Ñ1,8 25 

1472 Ya-343-4 

 

58.4Ñ3.1 >41.2 1 

1007 Ya-213 
 

2425,4Ñ215

,6 
9,2Ñ0,5 263 
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ɼʣʷ ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʨʠʩʦʝʜʠʥʸʥʥʳʤʠ ʢ ʠʤʠʥʦʛʨʫʧʧʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤʠ ʮʝʧʷʤʠ, ʫ 

ʢʦʪʦʨʳʭ ʥʘ ʢʦʥʮʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ ʚ ʢʘʯʝʩʪʚʝ ʨʘʜʠʢʘʣʘ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʫʜʣʠʥʝʥʠʠ ʮʝʧʦʯʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʥʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʊʘʙʣʠʮʘ 10). 

 

ɺʣʠʷʥʠʝ ʜʣʠʥʳ ʘʣʠʬʘʪʠʯʝʩʢʦʛʦ ʣʠʥʢʝʨʘ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ, ʠʤʝʶʱʠʭ ʛʠʜʨʦʢʩʠʣʴʥʫʶ 

ʛʨʫʧʧʫ ʊʘʙʣʠʮʘ 10. 

ˉ  ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, 

ʤʢM 

ED50, 

ʤʢM 
SI 

1007 Ya-213 
 

2425,4Ñ215

,6 
9,2Ñ0,5 263 

1380 AS-136 

 

304,5Ñ21,4 14,2Ñ2,3 21 

ɺʣʠʷʥʠʝ ʜʣʠʥʳ ʘʣʠʬʘʪʠʯʝʩʢʦʛʦ ʣʠʥʢʝʨʘ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʩʠʤʤʝʪʨʠʯʥʳʭ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʊʘʙʣʠʮʘ 11. 

ˉ  ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, 

ʤʢʄ 

ED50, 

ʤʢʄ 
SI 

839 AS-32 

 

759,9Ñ41,3 10,7Ñ1,1 71 

842 AS-10 

 

681,0Ñ59,4 12,3Ñ2,0 55 

992 AS-99 

 

390,1Ñ25,6 24,2Ñ3,1 16 

996 AS-82 
 

2218,7Ñ154

,8 
45,1Ñ3,9 49 

1331 AS-145 O

O

O

O

 

879,0Ñ76,5 
112,5Ñ10,

8 
8 

1200 AS-137-11 
N

O

O

O

O N

 

451,2Ñ40,3 
168,4Ñ14,

7 
3 

1014 Ya-177 
 

1040,5Ñ79,

1 
48,0Ñ5,8 22 

1016 As-104 
 

864,6Ñ66,0 22,0Ñ2,3 39 
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ɺ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ (ʢʦʛʜʘ ʜʚʝ ʢʘʤʬʦʨʥʳʭ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʤʠ ʣʠʥʢʝʨʘʤʠ) ʫʜʣʠʥʝʥʠʝ ʣʠʥʢʝʨʥʦʡ ʮʝʧʦʯʢʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʫ ʧʨʝʧʘʨʘʪʘ ˉ 996, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʳʟʚʘʥʦ ʩʥʠʞʝʥʠʝʤ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʘʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʝʪ ʥʝ ʧʦʩʪʫʧʘʪʴ ʚ ʢʣʝʪʢʫ ʭʦʟʷʠʥʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

(ʊʘʙʣʠʮʘ 11). 

 

 

ʇʨʠ ʟʘʤʝʥʝ ʘʪʦʤʦʚ ʘʟʦʪʘ ʫ ʜʚʫʭ ʤʦʣʝʢʫʣ ʢʘʤʬʦʨʳ ʥʘ ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ ʠ 

ʦʙʲʝʜʠʥʝʥʠʠ ʵʪʠʭ ʤʦʣʝʢʫʣ ʢʦʨʦʪʢʠʤ ʣʠʥʢʝʨʦʤ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ 

ʮʠʢʣʦʙʫʪʘʥ ʩ ʧʨʠʩʦʝʜʠʥʸʥʥʳʤʠ ʢ ʥʝʤʫ ʜʚʫʤʷ ʙʝʥʟʦʣʴʥʳʤʠ ʢʦʣʴʮʘʤʠ ʚ ʧʘʨʘ-ʧʦʣʦʞʝʥʠʠ, 

ʘ ʢ ʘʪʦʤʘʤ ʫʛʣʝʨʦʜʦʚ ʚ ʣʠʥʢʝʨʝ ʧʨʠʩʦʝʜʠʥʝʥʳ ʜʚʘ ʘʪʦʤʘ ʢʠʩʣʦʨʦʜʘ  ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʧʨʠ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʠʢʨʘʪʥʦʤ ʩʥʠʞʝʥʠʠ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʊʘʙʣʠʮʘ 12). 

 

1017 As-107 
 

643,6Ñ42,9 52,5Ñ6,2 12 

1018 As-105 
 

209,6Ñ12,7 37,2Ñ4,0 6 

ɺʣʠʷʥʠʝ ʩʪʨʦʝʥʠʷ ʣʠʥʢʝʨʘ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʩʠʤʤʝʪʨʠʯʥʳʭ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʊʘʙʣʠʮʘ 12. 

ˉ  ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, 

ʤʢʄ 

ED50, 

ʤʢʄ 
SI 

842 AS-10 

 

681,0Ñ59,4 12,3Ñ2,0 55 

1200 AS-137-11 
N

O

O

O

O N

 

451,2Ñ40,3 
168,4Ñ14,

7 
3 

ɺʣʠʷʥʠʝ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʘʟʦʪʥʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʥʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʩʠʤʤʝʪʨʠʯʥʳʭ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ ʊʘʙʣʠʮʘ 13. 

ˉ  ʰʠʬʨ ʉʪʨʫʢʪʫʨʘ 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

CTD50, 

ʤʢʄ 

ED50, 

ʤʢʄ 
SI 

839 AS-32 

 

759,9Ñ41,3 10,7Ñ1,1 71 
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ʇʨʠ ʟʘʤʝʥʝ ʠʤʠʥʦʛʨʫʧʧʳ ʟʘʤʝʩʪʠʪʝʣʷ ʢʘʤʬʘʨʳ ʥʘ ʘʤʠʥʦʛʨʫʧʧʫ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ 

ʯʝʤ ʩʪʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʜʝʩʷʪʠʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ 

(ʊʘʙʣʠʮʘ 13). 

ʉʠʤʤʝʪʨʠʯʥʳʝ ʠʤʠʥʦʧʨʦʠʟʚʦʜʥʳʝ ʢʘʤʬʘʨʳ ʧʨʦʷʚʣʷʣʠ, ʚ ʩʨʝʜʥʝʤ, ʦʜʠʥʘʢʦʚʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʩ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤʠ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʪʘʢ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʢʘʥʜʠʜʘʪʳ ʥʘ ʨʦʣʴ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʊʘʙʣʠʮʳ 4 ʠ 5), ʥʦ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚʳʙʨʘʣʠ ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʠʤʝʶʱʠʝ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

III . 2.  ʆʮʝʥʢʘ ʧʨʦʪʝʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʦʨʳ ʥʘ ʤʦʜʝʣʠ 

ʣʝʪʘʣʴʥʦʡ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ 

 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʣʝʪʘʣʴʥʦʡ ʛʨʠʧʧʦʟʥʦʡ ʧʥʝʚʤʦʥʠʠ ʥʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʘʤʢʠ 

ʥʝʣʠʥʝʡʥʳʭ ʤʳʰʝʡ-ʘʣʴʙʠʥʦʩʦʚ, ʠʥʪʨʘʥʘʟʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʝ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ 

A/PR/8/34(H1N1). ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʝʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʤʬʘʨʳ in vivo 

ʩʫʤʤʠʨʦʚʘʥʥʳ ʚ ʪʘʙʣʠʮʝ 14. 

 

ɼʠʥʘʤʠʢʘ ʩʤʝʨʪʥʦʩʪʠ ʤʳʰʝʡ ʚ ʭʦʜʝ ʛʨʠʧʧʦʟʥʦʡ ʧʥʝʚʤʦʥʠʠ, ʚʳʟʚʘʥʥʦʡ 

ʚʠʨʫʩʦʤ A/PR/8/34(H1N1). ʊʘʙʣʠʮʘ 14. 

ʉʦʝʜʠʥʝʥʠʝ  ʩʤʝʨʪʥʦʩʪʴ ʥʘ ʩʨʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ (ʩʫʪ.) Mr IP 

1 2 3 4 5 6 7 8 9 10 

2274     7      70% 0 

2273   3  4      70% 0 

ʂʘʤʬʝʮʠʥ     1      10% 86% 

ʂʦʥʪʨʦʣʴ 

ʚʠʨʫʩʘ 

    5 2     70% - 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʷʚʣʝʥʥʫʶ ʪʨʝʤʷ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ  in vitro, ʪʦʣʴʢʦ ʧʨʝʧʘʨʘʪ ˉ1007 (ʢʘʤʬʝʮʠʥ) 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʨʦʪʝʢʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ in vivo (ʠʥʜʝʢʩ ʟʘʱʠʪʳ 86%). 

 

 

 

 

840 ʗ-106 

 

5,4Ñ0,3 0,8Ñ0,1 7 
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III . 3.  ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʛʝʥʝʟʘ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʤʬʝʮʠʥʘ 

 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ, 

ʦʥʠ ʚʢʣʶʯʘʣʠ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʘʪʘʢʩʠʶ, ʪʨʝʤʦʨ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ ʠ ʚʦʜʳ. ʅʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʛʨʫʧʧʝ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʃʝʛʢʠʝ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝ ʠʤʝʣʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝʥʠʷ. 

ʂʨʫʧʥʳʝ ʙʨʦʥʭʠ ʙʳʣʠ ʚʳʩʪʣʘʥʳ ʦʜʥʦʩʣʦʡʥʳʤ ʵʧʠʪʝʣʠʝʤ, ʝʛʦ ʢʣʝʪʢʠ ʚʳʛʣʷʜʝʣʠ 

ʠʥʪʘʢʪʥʳʤʠ ï ʚ ʥʠʭ ʥʝ ʦʪʤʝʯʘʣʠ ʧʨʠʟʥʘʢʦʚ ʚʘʢʫʦʣʠʟʘʮʠʠ, ʢʦʥʜʝʥʩʘʮʠʠ ʠʣʠ ʬʨʘʛʤʝʥʪʘʮʠʠ 

ʷʜʝʨ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʠʷʜʝʨʥʳʭ ʠʣʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ. ɺ ʧʨʦʩʚʝʪʘʭ ʙʨʦʥʭʦʚ 

ʥʝ ʚʳʷʚʣʷʣʠ ʵʢʩʩʫʜʘʪʘ ʠ ʢʣʝʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʪʢʘʥʠ. ʈʝʩʧʠʨʘʪʦʨʥʳʝ ʦʪʜʝʣʳ ʚʳʛʣʷʜʝʣʠ ʟʜʦʨʦʚʳʤʠ, ʘʣʴʚʝʦʣʷʨʥʳʝ ʩʪʝʥʢʠ ʥʝ ʫʪʦʣʱʝʥʳ, 

ʠʟ ʢʣʝʪʦʢ ʠʥʬʠʣʴʪʨʘʪʘ ʚ ʣʝʛʦʯʥʦʡ ʧʘʨʝʥʭʠʤʝ ʦʪʤʝʯʘʣʠ ʦʪʜʝʣʴʥʳʝ ʘʣʴʚʝʦʣʷʨʥʳʝ 

ʤʘʢʨʦʬʘʛʠ. ʇʨʠʟʥʘʢʦʚ ʩʝʨʦʟʥʦʛʦ ʠʣʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʵʢʩʩʫʜʘʪʘ ʚ ʘʣʴʚʝʦʣʷʨʥʳʭ 

ʧʦʣʦʩʪʷʭ ʥʝ ʦʙʥʘʨʫʞʠʣʠ (ʨʠʩ. 12).  

 

 

 

ʈʠʩʫʥʦʢ 12. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʣʝʛʢʠʭ ʟʜʦʨʦʚʳʭ ʠʥʪʘʢʪʥʳʭ ʤʳʰʝʡ. 1 ï ʙʨʦʥʭ, 2 ï 

ʘʣʴʚʝʦʣʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. 
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ʋ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʥʘ 5-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʨʘʞʝʥʠʷʤʠ ʚ 

ʚʠʜʝ ʩʢʦʧʣʝʥʠʡ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʢʣʝʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ ʚ ʧʨʦʩʚʝʪʘʭ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ, 

ʚʠʨʫʩʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʢʣʝʪʦʢ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʥʠʭ 

ʚʠʨʫʩʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ ʦʪʪʦʨʞʝʥʠʝʤ ʧʦʨʘʞʝʥʥʳʭ ʢʣʝʪʦʢ ʚ ʧʨʦʩʚʝʪ ʙʨʦʥʭʘ. ɹʘʟʘʣʴʥʘʷ 

ʤʝʤʙʨʘʥʘ ʧʨʠ ʵʪʦʤ ʦʙʥʘʞʘʣʘʩʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʝʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ 

ʤʠʛʨʘʮʠʠ ʚ ʧʨʦʩʚʝʪ ʙʨʦʥʭʦʚ ʠ ʘʣʴʚʝʦʣ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 13). ɺʦ ʤʥʦʛʠʭ ʦʯʘʛʘʭ 

ʧʦʨʘʞʝʥʠʷ ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʙʳʣʠ ʮʝʣʠʢʦʤ ʟʘʧʦʣʥʝʥʳ ʢʣʝʪʢʘʤʠ, ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʝ 

ʧʝʨʝʛʦʨʦʜʢʠ ʚʳʛʣʷʜʝʣʠ ʫʪʦʣʱʝʥʥʳʤʠ ʠ ʦʪʝʯʥʳʤʠ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʠʣʠ ʢ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʝʨʦʟʥʦʤʫ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʤʫ ʦʪʝʢʫ, ʧʦʷʚʣʝʥʠʶ ʦʯʘʛʦʚ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 

ʦʪʝʢʘ, ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʨʘʩʧʘʜʘ ʢʣʝʪʦʢ ʚ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʪʜʝʣʘʭ, 

ʨʘʩʰʠʨʝʥʠʶ ʩʦʩʫʜʦʚ ʠ ʩʧʘʜʝʥʠʶ ʘʣʴʚʝʦʣ (ʨʠʩ. 14). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʷʚʣʝʥʠʷ ʪʠʧʠʯʥʳ ʜʣʷ 

ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʪʝʢʘʶʱʝʡ ʚʠʨʫʩʥʦʡ ʧʥʝʚʤʦʥʠʠ.   

 

 

 

ʈʠʩʫʥʦʢ 13. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʙʨʦʥʭʘ ʞʠʚʦʪʥʦʛʦ, ʧʦʨʘʞʝʥʥʦʛʦ ʛʨʠʧʧʦʟʥʦʡ 

ʧʥʝʚʤʦʥʠʝʡ ʥʘ 5ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. 1 ï ʵʧʠʪʝʣʠʡ ʙʨʦʥʭʘ, 2 ï ʙʘʟʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ, 3 

ï ʠʥʬʠʣʴʪʨʘʪ ʚ ʧʨʦʩʚʝʪʝ ʙʨʦʥʭʘ, 4 ï ʘʣʴʚʝʦʣʳ ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʠʥʬʠʣʴʪʨʘʪʦʤ . ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ.  
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ʈʠʩʫʥʦʢ 14. ʃʝʛʢʠʝ ʞʠʚʦʪʥʦʛʦ, ʧʦʨʘʞʝʥʥʦʛʦ ʛʨʠʧʧʦʟʥʦʡ ʧʥʝʚʤʦʥʠʝʡ, ʥʘ 5ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ. ʅʘʙʣʶʜʘʝʪʩʷ ʦʙʰʠʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʠ ʨʘʟʨʫʰʝʥʠʝ ʙʨʦʥʭʦʚ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. 

 

ʅʘ 10-ʝ ʩʫʪʢʠ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʢʦʣʠʯʝʩʪʚʦ ʦʯʘʛʦʚ 

ʚʦʩʧʘʣʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʦʩʴ, ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʣʝʛʢʠʭ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʘʩʴ. ɺ ʙʨʦʥʭʘʭ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʯʘʛʘʭ ʧʦʨʘʞʝʥʠʷ, ʥʘʙʣʶʜʘʣʘʩʴ ʛʠʧʝʨʧʣʘʟʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʚʠʨʫʩʥʦʡ ʧʥʝʚʤʦʥʠʠ. ɺ ʘʣʴʚʝʦʣʘʭ ʦʪʤʝʯʘʣʩʷ ʠʥʪʝʥʩʠʚʥʳʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʢʩʩʫʜʘʪ ʠ ʧʨʠʟʥʘʢʠ ʮʠʪʦʜʝʩʪʨʫʢʮʠʠ (ʨʠʩ. 15, 16). 

 

 

 

 


