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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

ɸʅʎɸ ï ʘʥʪʠ-ʥʝʡʪʨʦʬʠʣʦʚʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʘʫʪʦʘʥʪʠʪʝʣʘ 

ɸʌʂ (ROS) ï ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ 

ɸʏʉ ï ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ 

ȨȮȽ ï ɈɎɖəɗ ɎɒɒəɓɔɊɋɚɎɜɎɘɆ ɝɋɑɔɈɋɐɆ 

ɺʗʕ ï ʚʠʨʫʩ ʷʧʦʥʩʢʦʛʦ ʵʥʮʝʬʘʣʠʪʘ 

ɻɸɼ ï ʛʝʤʘʜʩʦʨʙʮʠʦʥʥʘʷ ʜʦʟʘ 

ɻɸɽ ï ʛʝʤʘʜʩʦʨʙʮʠʦʥʥʘʷ ʝʜʠʥʠʮʘ 

ɻʍʂ ï ʛʘʣʣʦʮʠʘʥʠʥ-ʭʨʦʤʦʚʳʝ ʢʚʘʩʮʳ 

ɼʅʂ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʜʧʠ ï ʜʥʠ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ  

ʀʉ ï ʠʥʜʝʢʩ ʩʜʚʠʛʘ 

ʀʉʅ ï ʠʥʜʝʢʩ ʩʜʚʠʛʘ ʥʝʡʪʨʦʬʠʣʦʚ 

ʂʄ ï ʢʦʩʪʥʳʡ ʤʦʟʛ 

ʂʄʀʉʅ - ʢʦʩʪʥʦʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ ʩʦʟʨʝʚʘʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ 

ʂʉʌ ï ʚʠʨʫʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʚʠʥʦʡ ʣʠʭʦʨʘʜʢʠ 

ʂʏʉ ï ʢʣʘʩʩʠʯʝʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ 

ʃʇʉ ï ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜ 

ʄʇʆ ï ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ 

ʅɸɼʌʅ ï ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪ 

ʅɺʃ (NET) ï ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʣʦʚʫʰʢʠ 

ʇʂʂʄ ï ʧʝʨʚʠʯʥʘʷ ʢʫʣʴʪʫʨʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʈʄɸ ï ʬʦʨʙʦʣʤʠʨʠʩʪʘʪʘʮʝʪʘʪ 

ʈʅʂ ï ʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ  

ʈʉɺ (RSV) ï ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʡ ʚʠʨʫʩ 

ʎʄɺ ï ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩ ʯʝʣʦʚʝʢʘ 

ʌʄɸ ï ʬʦʨʙʦʣʤʠʨʠʩʪʘʪ ʘʮʝʪʘʪ 

ʎʇɼ ï ʮʠʪʦʧʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
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ɝɕɎ ï ɝɆɗɔɈ ɕɔɗɑɋ ɎɓɚɋɐɜɎɎ 

CD ï ʢʣʘʩʪʝʨ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

G-CSF, GCSF (ɻ-ʂʉʌ, ɻʂʉʌ) ï ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

GM-CSF, GMCSF (ɻʄ-ʂʉʌ, ɻʄʂʉʌ) ï ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʳʡ 

ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

IL (ʀʃ) ï ʠʥʪʝʨʣʝʡʢʠʥ  

INF (ʀʌ) ï ʠʥʪʝʨʬʝʨʦʥ  

M-CSF (ʄ-ʂʉʌ) ï ʤʘʢʨʦʬʘʛʘʣʴʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

MPO ï ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ 

NF-B ï ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ çʢʘʧʧʘ-ʙʠè 

PI3K ï ʬʦʩʬʦʠʥʦʟʠʪʠʜ-3-ʢʠʥʘʟʘ 

TNF (ʌʅʆ) ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ 
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʦʭʚʘʪʳʚʘʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʭ ʥʦʟʦʘʨʝʘʣʦʚ ɸʬʨʠʢʠ, ʘ ʪʘʢʞʝ 

ʵʧʠʟʦʦʪʠʠ ʠ ʦʪʜʝʣʴʥʳʝ ʚʩʧʳʰʢʠ ʙʦʣʝʟʥʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ (Coggins 1974; Hess et 

al. 1971). ʉ ʥʘʯʘʣʘ 21 ʚʝʢʘ ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ʧʦʷʚʠʣʘʩʴ ʚ ɻʨʫʟʠʠ, ʘ ʟʘʪʝʤ ʚ ɸʨʤʝʥʠʠ 

(Beltr§n-Alcrudo et al. 2008). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʡ 

ʦʙʦʣʦʯʝʯʥʳʡ ʚʠʨʫʩ, ʩʦʜʝʨʞʘʱʠʡ ʜʚʫʩʧʠʨʘʣʴʥʫʶ ɼʅʂ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩ 100% ʧʦʨʘʞʘʝʪ ʜʦʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʩʚʠʥʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʠ ʧʨʠ 

ʦʩʪʨʦʡ ʬʦʨʤʝ ʚʳʟʳʚʘʝʪ 100% ʣʝʪʘʣʴʥʦʩʪʴ. ʆʥ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʢʣʝʪʢʘʭ ʤʦʥʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʘ (Martins et al. 1988), ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʡ ʠ ʦʩʥʦʚʥʦʡ ʤʠʰʝʥʴʶ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ɸʏʉ (Minguez et al. 1988).  

ʌʠʟʠʦʣʦʛʠʷ ʢʣʝʪʦʢ ʩʠʩʪʝʤʳ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ ʠ ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʠʤʤʫʥʥʦʤ 

ʦʪʚʝʪʝ ʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʦʧʠʩʘʥʳ (Sanchez-Cordon et al. 2005). ʈʝʰʝʥʳ ʥʘʠʙʦʣʝʝ 

ʦʙʱʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʩʘʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ʜʣʷ ʧʘʪʦʛʝʥʦʚ ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ (Cavallazzi et al. 2010). ʆʜʥʘʢʦ 

ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ʙʠʦʣʦʛʠʠ ʠ ʧʘʪʦʣʦʛʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʠʣʠ 

ʠʤʝʶʪ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ in vivo ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, 

ʢʘʢ ʠ ʧʨʠ ɸʏʉ, ʪʘʢ ʠ ʢʦʛʜʘ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʩʧʦʥʪʘʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʠʨʫʩʫ ɸʏʉ. 

In vitro ʚʠʨʫʩ ʨʘʟʤʥʦʞʘʝʪʩʷ ʠ ʦʙʳʯʥʦ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚ ʤʦʥʦʮʠʪʘʭ/ʤʘʢʨʦʬʘʛʘʭ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʪʢʘʥʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʢʣʝʪʢʘʭ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʘ 

(Murtaugh et al. 1996; Salguero et al. 2002; Artur Summerfield et al. 1998). ʆʜʥʘʢʦ ʦʥ ʩʧʦʩʦʙʝʥ 

ʨʝʧʣʠʮʠʨʦʚʘʪʴʩʷ ʠ ʚ ʜʨʫʛʠʭ ʢʣʝʪʢʘʭ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʣʠʥʠʠ, ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪ ʥʝʡʪʨʦʬʠʣ r(Carrasco et al. 1992; Fern§ndez et al. 1992). ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʚʘʞʥʳʤʠ ʢʣʝʪʢʘʤʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʦʪ ʠʥʬʝʢʮʠʡ (ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ) (Carrasco et al. 1992; 

Fernandez, Perez, Martin de las Mulas, et al. 1992; Ballester et al. 2010). ʆʪʩʶʜʘ ʠ ʚʘʞʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 
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ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʷ, 

ʚʳʷʚʣʷʝʤʳʝ ʚ ʥʠʭ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʠ ʚʘʞʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʥʘʨʫʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, ʧʦʟʚʦʣʷʷ ʦʙʥʘʨʫʞʠʪʴ ʠʭ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. 

ʈʘʥʝʝ ʚ ʨʘʙʦʪʘʭ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ɸʏʉ ʧʨʦʠʩʭʦʜʠʪ 

ʛʠʙʝʣʴ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʚʩʝʭ ʚʠʜʦʚ ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ ʧʦʷʚʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ ʢʘʢ ʣʠʤʬʦʠʜʥʦʛʦ, ʪʘʢ ʠ ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʠ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ (Karalyan et al. 

2012).  

ʅʝʡʪʨʦʬʠʣʳ ʷʚʣʷʶʪʩʷ ʪʝʨʤʠʥʘʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʛʜʝ ʦʥʠ ʭʨʘʥʷʪʩʷ ʠ ʧʦ ʤʝʨʝ ʥʘʜʦʙʥʦʩʪʠ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʚ 

ʢʨʦʚʦʪʦʢ (Borregaard 2010). ʆʥʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʝ ʧʨʦʪʠʚ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʛʨʠʙʢʦʚʳʭ ʧʘʪʦʛʝʥʦʚ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ 

(Nathan 2006), ʘ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʪʘʢʞʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʘʞʥʦʡ ʨʦʣʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʟʘʱʠʪʝ ʭʦʟʷʠʥʘ (Jenne et al. 2013). ʆʩʥʦʚʥʦʡ ʤʠʰʝʥʴʶ 

ʥʝʡʪʨʦʬʠʣʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʚʠʨʫʩʳ (Borregaard et al. 2007; 

Borregaard 2010). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʡʪʨʦʬʠʣʳ ʚʳʨʘʙʘʪʳʚʘʶʪ ʙʝʣʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʠ ʘʥʪʠʚʠʨʫʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (Borregaard et al. 2007). ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʝʡʪʨʦʬʠʣʳ ʧʦʧʘʜʘʶʪ 

ʚ ʢʨʦʚʴ, ʦʥʠ ʥʘʯʠʥʘʶʪ ʠʩʢʘʪʴ ʧʨʠʟʥʘʢʠ ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʩʝʨʠʠ ʷʚʣʝʥʠʡ, 

ʢʫʣʴʤʠʥʘʮʠʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʤʠʛʨʘʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʯʝʨʝʟ ʩʪʝʥʢʫ ʩʦʩʫʜʘ ʚ ʟʘʨʘʞʝʥʥʫʶ 

ʦʙʣʘʩʪʴ (Ley et al. 2007; Nourshargh et al. 2010) ʠ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʠʥʬʝʢʮʠʝʡ ʚʢʣʶʯʘʝʪʩʷ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʠʣʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʫʙʠʡʩʪʚʘ ʠ ʬʘʛʦʮʠʪʠʨʦʚʘʥʠʷ ʯʘʩʪʠʮ 

(Nordenfelt & Tapper 2011; M·csai 2013). ɿʘʪʝʤ ʚʢʣʶʯʘʝʪʩʷ ʜʨʫʛʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʤʝʨʪʚʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʤʘʢʨʦʬʘʛʘʤʠ (El Kebir & Filep 2010). ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ 

ʩʧʦʩʦʙʥʳ ʧʨʦʜʣʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ ʙʦʨʦʪʴʩʷ ʩ ʠʥʬʝʢʮʠʝʡ (Mantovani et al. 2011). ɺ ʦʪʩʫʪʩʪʚʠʠ 

ʠʥʬʝʢʮʠʠ ʦʥʠ ʫʤʠʨʘʶʪ ʧʦ ʧʨʦʛʨʘʤʤʝ ʘʧʦʧʪʦʟʘ (Geering & Simon 2011; Witko-Sarsat et al. 

2011). ʆʪʩʶʜʘ ʠ ʚʘʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʤʠʝʣʦʧʦʵʟʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʩʚʠʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ. 
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ʀʟʫʯʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʜʦʙʥʫʶ 

ʤʦʜʝʣʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʪʦʨʦʥ ʧʘʪʦʛʝʥʝʟʘ ɸʏʉ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʛʝʤʦ- ʠ ʠʤʤʫʥʦʧʦʵʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ (ʇʂʂʄ), ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʪ.ʢ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ (Ballester et al. 

2010) ʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʝ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʚʠʨʫʩʥʳʭ ʠ 

ʛʨʠʙʢʦʚʳʭ ʧʘʪʦʛʝʥʦʚ. ʆʪʩʶʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠ ̫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʞʠʚʘʥʠʷ ʠ 

ʜʠʥʘʤʠʢʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʩʚʠʥʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʚʠʨʫʩʘ ɸʏʉ.  

 

ʎʝʣʴ ʨʘʙʦʪʳ:  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ, ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʳʞʠʚʘʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʩʚʠʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʚʠʨʫʩʦʤ ɸʏʉ. 

ɺʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʘʥʪʠʚʠʨʫʩʥʳʭ ʮʠʪʦʢʠʥʦʚ ʥʘ ʤʠʝʣʦʧʦʵʟ ʧʨʠ ɸʏʉ. 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʦʩʪʨʦʡ ʬʦʨʤʦʡ ʘʬʨʠʢʘʥʩʢʦʡ 

ʯʫʤʳ ʩʚʠʥʝʡ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʇʂʂʄ ʩʚʠʥʝʡ, ʟʘʨʘʞʝʥʥʳʭ ʘʬʨʠʢʘʥʩʢʦʡ 

ʯʫʤʦʡ, ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʷʜʘ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ 

ʦʩʪʨʦʡ ʬʦʨʤʦʡ ɸʏ ʩʚʠʥʝʡ. 

ɼʣʷ ʵʪʦʛʦ: 

ʘ) ʅʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʙr ʣ ʧʨʦʚʝʜʝʥ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ 

ʚ ʢʦʥʪʨʦʣʝ ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ  
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ʙ) ʅʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʣʝʪʢʘʭ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ ʮʠʪʦʧʣʘʟʤʳ, ʷʜʨʘ ʠ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʷʜʨʳʰʝʢ ʚʩʝʭ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʇʂʂʄ ʩʚʠʥʝʡ ʚ ʢʦʥʪʨʦʣʝ ʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʚ) ʅʘ ʩʫʙʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʈʅʂ ʮʠʪʦʧʣʘʟʤ,r ʷʜʨʳʰʝʢ ʠ ʩʫʤʤʘʨʥʳʭ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʚ ʷʜʨʘʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ɺ ʢʦʥʪʨʦʣʝ ʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. ɹʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʷʜʨʘʭ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʠ ʧʦʩʪʨʦʝʥʳ 

ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʅʂ ʧʦ ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ ʚ ʢʦʥʪʨʦʣʝ ʠ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʨʦʡ 

ʬʦʨʤʳ ɸʏʉ. 

4. ʆʧʨʝʜʝʣʷʣʘʩʴ ʜʠʥʘʤʠʢʘ ʚʳʙʨʦʩʘ ʨʷʜʘ ʦʩʥʦʚʥʳʭ ʘʥʪʠʚʠʨʫʩʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʢʨʦʚʴ. 

 

 ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ. 

1. ʇʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʇʂ ʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʢʦʥʪʨʦʣʝ ʠ ʥʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

2. ʇʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʝʨʚʠʯʥʦʡ ʥʝʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʟʘʨʘʞʝʥʥʦʡ 

ʚʠʨʫʩʦʤ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

3. ʇʨʦʚʝʜʝʥʦ ʮʠʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʇʂʂʄ, ʦʧʨʝʜʝʣʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʨʘʟʤʝʨʦʚ 

ʠʭ ʷʜʝʨ, ʷʜʨʳʰʝʢ ʠ ʮʠʪʦʧʣʘʟʤʳ ʚ ʢʦʥʪʨʦʣʝ ʠ ʚʦ ʚʩʝʭ ʦʧʳʪʘʭ 

4. ʀʩʩʣʝʜʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʈʅʂ ʠ ɼʅʂ ʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ 

ɸʏʉ. 

5. ʀʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʚʳʙʨʦʩʘ ʨʷʜʘ ʦʩʥʦʚʥʳʭ ʘʥʪʠʚʠʨʫʩʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʢʨʦʚʴ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʂʄ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ɸʏʉ ʷʚʣʷʶʪʩʷ ʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʠʨʫʩ-

ʠʥʜʫʮʠʨʦʚʘʥʥʳʤʠ, ʘ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʠʨʝʤʠʶ. ʄʝʭʘʥʠʟʤ, ʟʘʧʫʩʢʘʶʱʠʡ 

ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ (ʢʨʦʚʠ ʠ ʂʄ), ʩʚʷʟʘʥ ʩ ʜʦʩʪʦʚʝʨʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʀʃ-17 ʠ ʀʃ-23. ɺ ʧʦʣʴʟʫ ʧʦʜʦʙʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʛʦʚʦʨʠʪ ʠ ʪʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʠʭ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʥʝʡʪʨʦʧʝʥʠʠ. 

ʋʩʠʣʝʥʠʝ ʞʝ ʩʠʥʪʝʟʘ ɻʂʉʌ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʡʪʨʦʧʝʥʠʠ ʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʫʩʠʣʝʥʠʝ ʧʨʦʣʠʬʝʨʘʮʠʠ ʵʪʠʭ ʢʣʝʪʦʢ, ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠʭ ʫʙʳʣʠ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʤʦʛʘʶʪ ʫʪʦʯʥʠʪʴ ʧʘʪʦʣʦʛʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ɸʏʉ. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ.  

ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 103 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 14 ʪʘʙʣʠʮ ʠ 17 

ʨʠʩʫʥʢʦʚ, ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ, ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ. ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʩʦʜʝʨʞʠʪ 192 ʠʩʪʦʯʥʠʢʦʚ. 
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ɻʃɸɺɸ 1. 

ʃʀʊɽʈɸʊʋʈʅʓʁ ʆɹɿʆʈ 

1.1.  ʆʙʱʘʷ ʧʘʪʦʣʦʛʠʷ ɸʏʉ 

ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ (ASF) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚʠʨʫʩʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ. ɺʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ, ʚʠʨʫʩ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ (ɸʏʉ), 

ʙʦʣʴʰʦʡ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ɼʅʂ ʚʠʨʫʩ ʠʟ ʨʦʜʘ Asfivirus ʩʝʤʝʡʩʪʚʘ Asfarviridae (Takamatsu et al. 

2011). ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʤʷʛʢʠʝ ʢʣʝʱʠ ʨʦʜʘ Ornithodoros ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʳ ʚ ʮʠʢʣʝ 

ʠʥʬʝʢʮʠʠ, ɸʏʉ ʩʯʠʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ɼʅʂ ʚʠʨʫʩʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ ʢʘʢ ARBO (arthropodborne) ʚʠʨʫʩ (Kleiboeker 2002). 

ɺʠʨʫʩ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʥʠʢʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʩʚʠʥʝʡ ʯʝʨʝʟ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ, 

ʧʠʱʝʚʘʨʝʥʠʷ, ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʞʫ ʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ. ʅʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚʠʨʫʩʘ 

ʠʥʜʫʮʠʨʫʝʪ ʧʝʨʝʩʪʨʦʡʢʫ ʢʣʝʪʦʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʘʢʪʠʚʠʨʫʝʪ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ʢʣʝʪʦʢ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ. ʇʨʦʣʠʬʝʨʠʨʫʶʱʠʝ 

ʢʣʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ. ɺ ʦʨʛʘʥʠʟʤʝ 

ʚʠʨʫʩ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʢʨʦʚʝʥʦʩʥʳʤ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʤ ʩʦʩʫʜʘʤ, ʦʢʘʟʳʚʘʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʤʬʦʠʜʥʫʶ ʪʢʘʥʴ, ʠ ʥʘ ʩʪʝʥʢʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ɼʝʡʩʪʚʠʝ ʝʛʦ 

ʫʩʫʛʫʙʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʵʦʟʠʥʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝʤ ʤʫʢʦʠʜʥʦʛʦ ʥʘʙʫʭʘʥʠʷ ʠ ʬʠʙʨʠʥʦʠʜʥʦʛʦ 

ʥʝʢʨʦʟʘ ʩʦʩʫʜʠʩʪʳʭ ʩʪʝʥʦʢ (G·mez-Villamandos et al. 1997). 

ɺ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ, ʚʠʨʫʩ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ʩʠʩʪʝʤʳ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ 

ʬʘʛʦʮʠʪʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʦʥʦʮʠʪʘʭ ʠ ʤʘʢʨʦʬʘʛʘʭ, ʭʦʪʷ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ 

ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʠʥʬʠʮʠʨʦʚʘʥʳ ʜʨʫʛʠʝ ʪʠʧʳ ʢʣʝʪʦʢ (L. Carrasco, Chac·n-M De 

Lara, et al. 1996; L. Carrasco, G·mez-Villamandos, et al. 1996).  

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʧʝʨʚʠʯʥʘʷ ʚʠʨʝʤʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 8 ʯʘʩʦʚ ʧʦʩʣʝ ʠʥʬʝʢʮʠʠ. ɺʪʦʨʠʯʥʘʷ ʚʠʨʝʤʠʷ ʦʙʥʘʨʫʞʝʥʘ ʯʝʨʝʟ 15 - 24 

ʯ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʘ ʧʦʩʣʝ 30 ʯʘʩʦʚ ʚʠʨʫʩ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫʞʝ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʦʨʛʘʥʘʭ (Anon 

2009).  
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ɺʦ ʚʨʝʤʷ ʚʠʨʝʤʠʠ, ʙʳʣʠ ʥʘʡʜʝʥʳ ʛʝʤʘʜʩʦʨʙʮʠʦʥʥʳʝ ʠʟʦʣʷʪʳ ɸʏʉ, ʩʚʷʟʘʥʥʳʝ, ʚ 

ʦʩʥʦʚʥʦʤ, ʩ ʵʨʠʪʨʦʮʠʪʘʤʠ (Quintero et al. 1986; Wardley & Wilkinson 1977; Plowright et al. 

1994), ʘ ʪʘʢʞʝ ʩ ʣʠʤʬʦʮʠʪʘʤʠ ʠ ʥʝʡʪʨʦʬʠʣʘʤʠ. ʀʥʬʝʢʮʠʷ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʥʦ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʩʠʤʧʪʦʤʥʦ ʠʣʠ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʦʡ (Penrith & Vosloo 2009; Takamatsu et al. 2011).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʥʷʪʦ, ʯʪʦ ʚ ʧʘʪʦʛʝʥʝʟʝ ʙʦʣʝʟʥʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʤʘʩʩʦʚʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʤʘʢʨʦʬʘʛʦʚ, ʥʘʨʫʰʝʥʠʝ ʛʝʤʦʩʪʘʟʘ ʟʘ ʩʯʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʮʠʪʦʢʠʥʳ, ʬʘʢʪʦʨʳ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʤʝʪʘʙʦʣʠʪʳ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ 

(Penrith et al. 2004). ʉʚʠʥʴʠ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ɸʏʉ, ʦʙʳʯʥʦ ʩʪʨʘʜʘʶʪ ʦʪ ʩʠʣʴʥʦʡ 

ʣʠʤʬʦʧʝʥʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʘʧʦʧʪʦʟʘ ʣʠʤʬʦʮʠʪʦʚ.  

ʇʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʤʘʢʨʦʬʘʛʘʤʠ, ʜʝʡʩʪʚʫʶʪ ʥʘ 

ʠʥʜʫʢʮʠʶ ʘʧʦʧʪʦʟʘ ʚ ʧʦʧʫʣʷʮʠʠ ʣʠʤʬʦʮʠʪʦʚ (J.C. G·mez-Villamandos et al. 1995; G·mez-

Villamandos et al. 2003; Oura et al. 1998). ʍʨʦʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ɸʏʉ ʤʦʛʫʪ ʠʤʝʪʴ 

ʘʫʪʦʠʤʤʫʥʥʳʡ ʢʦʤʧʦʥʝʥʪ: ʧʦʨʘʞʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʧʦʟʠʮʠʠ ʠʤʤʫʥʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʪʢʘʥʷʭ ʧʦʯʝʢ, ʣʝʛʢʠʭ ʠ ʢʦʞʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʩʚʷʟʳʚʘʥʠʝʤ ʩ ʢʦʤʧʣʝʤʝʥʪʦʤ 

(Anon 2009; Plowright et al. 1994). ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʵʪʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʝʱʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʦʧʠʩʘʥʳ.  

ʋ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ɸʏʉ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ. ʆʪʯʝʪʳ ʦ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʚ ɸʬʨʠʢʝ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʷʚʣʷʶʪʩʷ ʩʧʦʨʥʳʤʠ: ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝ ʥʦʩʠʪ ʛʝʥʦʪʠʧʠʯʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʧʦʪʦʤʩʪʚʦ ʤʝʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʚʠʥʝʡ ʥʝ ʥʘʩʣʝʜʫʝʪ ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ 

(Penrith et al. 2004). ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʚʠʨʫʣʝʥʪʥʳʤ ʰʪʘʤʤʦʤ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʡ ʜʣʠʪʩʷ ʦʪ 2 ʜʦ 7, ʨʝʜʢʦ ʜʦ 14 ʜʥʝʡ 

(Mebus 1988). ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʦʢʨʘʩʥʝʚʰʫʶ 

ʢʦʞʫ, ʪʷʞʝʣʫʶ ʜʝʧʨʝʩʩʠʶ, ʘʥʦʨʝʢʩʠʶ, ʢʦʥʲʶʥʢʪʠʚʠʪ, ʨʚʦʪʫ, ʚʦʜʷʥʠʩʪʫʶ ʠʣʠ ʢʨʦʚʘʚʫʶ 

ʜʠʘʨʝʶ, ʫʩʢʦʨʝʥʥʦʝ ʜʳʭʘʥʠʝ ʠ ʧʫʣʴʩ, ʘʙʦʨʪ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩʚʠʥʦʤʘʪʦʢ, ʮʠʘʥʦʟ ʠ ʥʘʨʫʰʝʥʠʝ 

ʢʦʦʨʜʠʥʘʮʠʠ (Anon 2009).  

ʆʩʪʨʳʝ ʣʝʪʘʣʴʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ 

(G·mez-Villamandos et al. 2003). ʇʦʩʣʝʜʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ, ʪʦʯʝʯʥʳʤʠ 
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ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ʇʨʠ ʤʝʥʝʝ ʦʩʪʨʳʭ ʬʦʨʤʘʭ 

ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʪʩʷ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ (ʢʘʰʝʣʴ, ʯʠʭʘʥʠʝ, ʠ ʦʜʳʰʢʘ) ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʧʦʨʘʞʝʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʷʥʠʩʪʘʷ ʜʠʘʨʝʷ, ʥʦ ʪʘʢʞʝ ʟʘʧʦʨʳ). ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʪʘʤʤʘ ʚʠʨʫʩʘ, ʩʤʝʨʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 100%.  

ʐʪʘʤʤ ʚʠʨʫʩʘ ɸʏʉ (ʛʝʥʦʪʠʧʘ II), ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʨʘʞʘʶʱʠʡ ʩʪʨʘʥʳ ɿʘʢʘʚʢʘʟʴʷ 

(ʚ ʪʦʤ ʯʠʩʣʝ ɸʨʤʝʥʠʶ), ʈʦʩʩʠʶ ʠ ʋʢʨʘʠʥʫ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʦʧʘʩʥʳʤ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʫʧʦʤ̫ʥʫʪʦʡ ʚʳʰʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ï ʦʪ ʩʠʣʴʥʦʡ ʣʠʭʦʨʘʜʢʠ, ʧʦʢʨʘʩʥʝʥʠʝ ʢʦʞʠ, ʮʠʘʥʦʟʘ 

ʠ ʪʷʞʝʣʦʡ ʜʝʧʨʝʩʩʠʝʡ, ʜʦ ʩʦʥʣʠʚʦʩʪʠ, ʘʥʦʨʝʢʩʠʠ, ʢʦʥʲʶʥʢʪʠʚʠʪʘ, ʨʚʦʪʳ, ʚʦʜʷʥʠʩʪʦʡ 

ʜʠʘʨʝʠ, ʫʩʢʦʨʝʥʥʦʛʦ ʜʳʭʘʥʠʷ ʠ ʧʫʣʴʩʘ, ʘʪʘʢʩʠʠ/ʥʘʨʫʰʝʥʠʠ ʢʦʦʨʜʠʥʘʮʠʠ, ʯʪʦ ʥʘ ʧʦʟʜʥʠʭ 

ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʨʪʠ (Gabriel et al. 2011). ʇʨʠ ɸʏʉ ʛʝʥʦʪʠʧʘ II ʩʤʝʨʪʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 100%. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʫ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʧʫʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ (ʦʨʘʣʴʥʦ-ʥʘʟʘʣʴʥʳʡ, ʚʥʫʪʨʠʤʳʰʝʯʥʳʡ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʦʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʚʠʥʴʷʤʠ). ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʥʬʝʢʮʠʷʭ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 

ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʩʤʝʨʪʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 100%. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʨʠ 

ʧʝʨʦʨʘʣʴʥʦʤ ʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦʤ ʟʘʨʘʞʝʥʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʘʙʘʥʘ, ʭʦʪʷ ʮʚʝʪ ʢʦʞʠ ʠ 

ʧʝʨʬʫʟʠʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ (Blome et al. 2012; Gabriel et al. 2011). ʋ ʢʘʙʘʥʘ ʚʳʷʚʣʷʣʘʩʴ 

ʪʷʞʝʣʘʷ ʜʝʧʨʝʩʩʠʷ, ʘʥʦʨʝʢʩʠʷ, ʜʠʘʨʝʷ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ ʧʨʝʦʙʣʘʜʘʝʪ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦ ʩʤʝʨʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʮʝʥʪʨʘʣʴʥʳʝ ʥʝʨʚʥʳʝ 

ʩʠʤʧʪʦʤʳ, ʚʢʣʶʯʘʷ ʘʪʘʢʩʠʶ ʠ ʩʫʜʦʨʦʛʠ, ʘ ʪʘʢʞʝ ʥʦʩʦʚʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (Gabriel et al. 2011).  

ʂʘʢ ʦʩʥʦʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʪʘʢ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʏʘʩʪʦ ʥʘʙʣʶʜʘʝʤʳʝ 

ʧʦʨʘʞʝʥʠʷ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʚʢʣʶʯʘʶʪ ʫʚʝʣʠʯʝʥʥʳʝ ʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʛʘʩʪʨʦʧʝʯʝʥʦʯʥʳʝ ʠ 

ʧʦʯʝʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʩʧʣʝʥʦʤʝʛʘʣʠʶ ʩ ʦʯʘʛʘʤʠ ʥʝʢʨʦʟʘ, ʧʝʪʝʭʠʠ ʚ ʧʦʯʢʘʭ, ʩʠʥʷʢʠ, 

ʘʣʴʚʝʦʣʷʨʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʦʪʝʢʠ ʣʝʛʢʠʭ (Kleiboeker 2002; Maurer & Griesemer 1958; 

Rodr²guez et al. 1996).  

ɺʪʦʨʠʯʥʳʝ ʠʥʬʝʢʮʠʠ ʤʦʛʫʪ ʦʩʣʦʞʥʠʪʴ ʢʣʠʥʠʯʝʩʢʫ  ʁ ʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ 

ʢʘʨʪʠʥʫ. ɺʦ ʚʨʝʤʷ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʟʳ ʠʥʬʝʢʮʠʠ, ʚʠʨʫʩ ʠ ʚʠʨʫʩʥʘʷ ɼʅʂ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʳ ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʚʠʨʫʩʘ, ʠ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 
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ʚʦ ʚʩʝʭ ʩʝʢʨʝʪʘʭ ʠ ʵʢʩʢʨʝʮʠʷʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʩʚʠʥʝʡ (Gabriel et al. 2011). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʘ ʠʣʠ ʚʠʨʫʩʥʦʡ ɼʅʂ, ʚʩʝ ʦʙʨʘʟʮʳ 

ʤʘʟʢʦʚ ï ʨʝʢʪʘʣʴʥʳʡ, ʛʣʦʪʦʯʥr ʡ, ʥʦʩʦʚʦʡ ʠ ʚʘʛʠʥʘʣʴʥʳʡ, ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʨʫʩʘ (Ekue et al. 1989; Gabriel et al. 2011). 

ɺ ʮʝʣʦʤ, ʠʥʬʝʢʮʠʷ ɸʏʉ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʣʝʡʢʦʧʝʥʠʝʡ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ, ʥʦ 

ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʪʘʤʤʘ, ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʭʦʟʷʠʥʘ.  

ɺʠʨʫʩ ɸʏʉ ʨʝʧʣʠʮʠʨʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʢʣʝʪʢʘʭ ʤʦʥʦʥʫʢʣʝʘʨʥʦ-ʬʘʛʦʮʠʪʘʨʥʦʡ 

ʩʠʩʪʝʤʳ (MPS). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʪʠʤʠ ʢʣʝʪʢʘʤʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʘʪʦʛʝʥʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʦʣʝʟʥʠ (Mebus 1987; Mebus 1988). ʆʜʥʘʢʦ, ʨʝʧʣʠʢʘʮʠʷ ʪʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʘ 

ʠ ʚ ʜʨʫʛʠʭ ʪʠʧʘʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʛʝʧʘʪʦʮʠʪʳ (Sierra et al. 1987), ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 

(Sierra et al. 1989; J.C. G·mez-Villamandos et al. 1995; Gomez-Villamandos et al. 1995), 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʦʯʝʢ (J C G·mez-Villamandos et al. 1995), ʬʠʙʨʦʙʣʘʩʪʳ ʠ ʢʣʝʪʢʠ 

ʛʣʘʜʢʦʡ ʤʳʰʮʳ (Gomez-Villamandos et al. 1995).  

ʀʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʨʫʩʥʳʭ ʘʥʪʠʛʝʥʦʚ ʚ 

ʤʝʛʘʢʘʨʠʦʮʠʪʘʭ (Colgrove et al. 1969), ʣʠʤʬʦʮʠʪʘʭ (Colgrove 1968; Colgrove et al. 1969) ʠ 

ʥʝʡʪʨʦʬʠʣʘʭ (Fernandez, Perez, Carrasco, et al. 1992; P®rez et al. 1994; Colgrove et al. 1969; 

Colgrove 1968). 

 

1.2.  ʀʟʤʝʥʝʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɸʏʉ 

ʇʘʪʦʣʦʛʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤɡ ʠʩʩʣʝʜʦʚʘʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠ ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʡʪʨʦʬʠʣʠʝʡ ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʝʟʨʝʣʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ 

(Wardley & Wilkinson 1977; Genovesi et al. 1988).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʠʪʨʦʚʘʥʠʝʤ ʚʳʷʚʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʠʨʫʩʘ ʩ ʵʨʠʪʨʦʮʠʪʘʤʠ, 

ʣʠʤʬʦʮʠʪʘʤʠ ʠ ʛʨʘʥʫʣʦʮʠʪʘʤʠ, ʭʦʪʷ ʵʪʘ ʩʚʷʟʴ ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʪʦʛʦ, ʯʪʦ ʵʪʠ ʢʣʝʪʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ɸʏʉ (Genovesi et al. 1988). ʕʪʠ 

ʜʘʥʥʳʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʚʝʣʠ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʢ ʛʠʧʦʪʝʟʝ, ʯʪʦ ʚʠʨʫʩ ɸʏʉ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚ 

ʣʠʤʬʦʮʠʪʘʭ ʠ ʥʝʡʪʨʦʬʠʣʘʭ (Wardley & Wilkinson 1977; Colgrove et al. 1969; Colgrove 1968), 
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ʭʦʪʷ ʜʨʫʛʠʝ ʘʚʪʦʨʳ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʵʪʠ ʢʣʝʪʢʠ ʥʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʠʥʬʝʢʮʠʠ (Pan 1987). 

ɿʘʨʘʞʝʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʂʘʨʨʘʩʢʦ ʠ ʜʨʫʛʠʭ ʚ 1996 ʛʦʜʫ (L. Carrasco, 

G·mez-Villamandos, et al. 1996). ʆʥʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠ ʟʨʝʣʳʝ, ʠ ʥʝʟʨʝʣʳʝ ʥʝʡʪʨʦʬʠʣʳ 

ʟʘʨʘʞʝʥʥʳʭ ʩʚʠʥʝʡ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚʠʨʫʩ. ʅʝʟʨʝʣʳʝ ʥʝʡʪʨʦʬʠʣʳ ʟʘʨʘʞʝʥʥʳʭ ʩʚʠʥʝʡ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʘʚʪʦʨʘʤʠ ʢʘʢ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ (Gomez-Villamandos et 

al. 1997). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʦ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʠʨʫʩ ɸʏʉ ʤʦʞʝʪ ʨʝʧʣʠʮʠʨʦʚʘʪʴʩʷ ʚ 

ʥʝʡʪʨʦʬʠʣʘʭ, ʠ ʚ ʥʝʡʪʨʦʬʠʣʘʭ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʨʝʛʫʣʷʨʥʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ (Fernandez, 

Perez, Carrasco, et al. 1992; Ballester et al. 2010). 

ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʠ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ (Wardley & Wilkinson 1977). ɸʚʪʦʨʘʤʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʨʘʞʝʥʠʝ ʩ ʚʳʩʦʢʦ ʚʠʨʫʣʝʥʪʥʳʤ Kirawira ʰʪʘʤʤʦʤ (ʢɺʪ / 12) (Greig & 

Plowright 1970), ʥʘʯʠʥʘʷ ʩ 3-4 ʩʫʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ.  

ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʠʩʣʦ ʣʠʤʬʦʮʠʪʦʚ ʫʤʝʥʴʰʠʣʦʩʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʤʦʣʦʜʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ. ɸʚʪʦʨʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʦʤʦʣʦʞʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʠ ʩʜʚʠʛʘ ʥʝʡʪʨʦʬʠʣʦʚ 

ʚʣʝʚʦ (Greig & Plowright 1970). ʈʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʬʦʨʤʫʣʝ 

ʚʳʨʘʞʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʶʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʜʘʞʝ ʧʦʷʚʣʝʥʠʝʤ 

ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʠ ʦʙʳʯʥʦ ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʣʝʡʢʦʮʠʪʦʟ.  

ʉʜʚʠʛ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʫʩʠʣʝʥʠʝ ʣʝʡʢʦʧʦʵʟʘ  - ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʜʨʘʞʝʥʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. 

ʂʦʩʪʥʳʡ ʤʦʟʛ, ʢʦʤʧʝʥʩʠʨʫʷ ʛʠʙʝʣʴ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʙʦʨʴʙʝ ʩ ʠʥʬʝʢʮʠʝʡ, ʦʪʜʘʝʪ ʚ ʢʨʦʚʷʥʦʝ 

ʨʫʩʣʦ, ʚʩʸ ʚʦʟʨʘʩʪʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʨʝʣʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʥʝ ʧʦʩʪʫʧʘʶʪ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʢʨʦʚʴ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ, ʧʨʠ ʘʥʘʣʠʟʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʤʦʞʥʦ ʦʪʤʝʯʘʪʴ ʣʝʛʢʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʶʥʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ ï ʩʜʚʠʛʦʤ ʚʣʝʚʦ. ʕʪʠ ʜʘʥʥʳʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ɼʝʪʨʝʷ ʠ ʉʢʦʪʪʘ (1957) (Detray & Scott 1957). ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɻʦʤʝʩʘ ɺʠʣʘʤʘʥʜʦʩʘ ʠ ʜʨʫʛʠʭ (Gomez-Villamandos et al. 

1997) ʧʨʠ ɸʏʉ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʢʨʦʚʷʥʳʭ 

ʢʣʝʪʦʢ ï ʤʦʥʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦʮʠʪʦʚ (Haresnape et al. 1988), ʥʦ ʣʠʤʬʦʧʝʥʠʷ ʠ ʥʝʡʪʨʦʬʠʣʠʷ 
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ʙʳʣʠ ʦʧʠʩʘʥʳ. ʕʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʠʟ ʩʣʝʛʢʘ ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʥʜʝʥʮʠʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʫ ʘʚʪʦʨʦʚ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʝʪʩʷ. 

ɼʘʞʝ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʰʪʘʤʤʦʤ Kirawira, ʣʝʡʢʦʧʝʥʠʷ ʝʜʚʘ ʜʦʩʪʠʛʘʣʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʟʥʘʯʝʥʠʡ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʶʥʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ 

ʦʩʪʨʦʡ ʬʦʨʤʝ ɸʏʉ (Wardley & Wilkinson 1977; Genovesi et al. 1988). ʆʜʥʘʢʦ, ʢʘʢ ʦʪʤʝʯʘʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, (L Carrasco, de Lara, G·mez-Villamandos, et al. 1996), ʜʝʡʩʪʚʠʝ ʚʠʨʫʩʘ ɸʏʉ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʝʡ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʠ ʦʤʦʣʦʞʝʥʠʝʤ ʧʦʧʫʣʷʮʠʠ 

ʥʝʡʪʨʦʬʠʣʦʚ. 

ɺ ʥʝʡʪʨʦʬʠʣʘʭ ʨʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʘ ʟʘʚʠʩʠʪ ʦʪ ʰʪʘʤʤʘ ʚʠʨʫʩʘ, ʠ ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ (Rodriguez et al. 1996). ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʥʝʡʪʨʦʬʠʣʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʘʞʝʥʳ ʚʠʨʫʩʦʤ ɸʏʉ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤʠ 

ʚʳʷʚʣʝʥʠʷʤʠ ʚʠʨʫʩʥʳʭ ʘʥʪʠʛʝʥʦʚ ʧʦʩʣʝ ʧʨʠʚʠʚʢʠ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ, ʪʘʢʠʭ ʢʘʢ Hinde 

WHII (Colgrove et al. 1969; Colgrove 1968), E70 (Fernandez, Perez, Carrasco, et al. 1992) ʠ E75 

(Fernandez, Perez, Carrasco, et al. 1992; P®rez et al. 1994) ʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʂʘʟʘʣʦʤ ʠ ʜʨʫʛʠʤʠ ʩʦ ʰʪʘʤʤʦʤ BA71 (Casal et al. 1984). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʇʘʥ ʚ 1987 ʛʦʜʫ (Pan 

1987) ʥʝ ʥʘʙʣʶʜʘʣ in vivo ʠʣʠ in vitro ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʮʠʶ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʤʥʝʥʠʝʤ, ʦ ʪʦʤ, ʯʪʦ ʧʦʞʠʣʳʝ ʥʝʡʪʨʦʬʠʣʳ ʥʝ ʘʢʪʠʚʥʳ ʚ ʩʠʥʪʝʟʝ ʙʝʣʢʘ (Bainton et al. 1971).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʤʝʨʝʥʥʦ ʚʠʨʫʣʝʥʪʥʦʛʦ ʰʪʘʤʤʘ ɸʏʉ ʠʟ 

ɼʦʤʠʥʠʢʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ɼʈ II, ʚʳʜʝʣʝʥ ʚ 1979) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʠʨʫʩ ʧʦʩʣʝ ʦʨʘʣʴʥʦ-

ʥʘʟʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʬʨʘʢʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʧʣʘʟʤʝʥʥʳʭ ʠ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʣʝʡʢʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ (Knudsen & Genovesi 

1987).  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʠʤʝʣʘ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʣʝʡʢʦʮʠʪʦʚ: ʚ ʥʘʯʘʣʝ ʠʥʬʝʢʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ï ʫʤʝʥʴʰʘʣʦʩʴ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʞʝ ʧʦʩʣʝ 7 

ʜʥʝʡ ʟʘʨʘʞʝʥʠʷ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʤ E70 ʰʪʘʤʤʦʤ ɸʏʉ ʥʘʙʣʶʜʘʣʘʩʴ ʪʷʞʝʣʘʷ ʣʝʡʢʦʧʝʥʠʷ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʧʘʜʘʣʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ 

(Wardley & Wilkinson 1977). 
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ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʢ ʤʠʪʦʛʝʥʥʳʤ ʩʪʠʤʫʣʘʤ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʩʣʝʜʥʝʝ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʛʜʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʩʝʨʴʝʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʤʠʪʦʛʝʥʥʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ (Gonz§lez et 

al. 1990; Wardley 1982). ʇʨʠ ɸʏʉ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʪʘʢʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʡʪʨʦʬʠʣʘʭ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʜʝʛʨʘʥʫʣʷʮʠʶ (Gomez-Villamandos et al. 1995). 

 

1.3.  ʈʦʣʴ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ 

ʅʝʡʪʨʦʬʠʣʳ ï ʚʝʩʴʤʘ ʧʦʜʚʠʞʥʳʝ ʬʘʛʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʨʘʥʥʝʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʦʪʠʚ ʯʫʞʝʨʦʜʥʳʭ ʧʘʪʦʛʝʥʦʚ. ʆʥʠ ʩʘʤʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳʩʰʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (Bai et al. 2009; Le Goffic et al. 2011; 

McNamara et al. 2003).  

ʅʝʡʪʨʦʬʠʣʳ ʙʳʣʠ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ʀʣʴʝʡ ʄʝʯʥʠʢʦʚʳʤ (Metchnikoff 1883). 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʫ ʠʣʠ ʚ ʠʤʤʫʥʥʳʭ ʦʨʛʘʥʘʭ, ʪʘʢʠʭ ʢʘʢ, 

ʩʝʣʝʟʝʥʢʘ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʳ. ʆʢʦʣʦ 2% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʮʠʨʢʫʣʠʨʫʶʪ ʚ 

ʢʨʦʚʠ (Navarini et al. 2009). ʆʥʠ ʢʦʨʦʪʢʦʞʠʚʫʱʠʝ ʢʣʝʪʢʠ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʞʠʚʫʪ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ (Croker et al. 2012; Navarini et al. 

2009; Savill et al. 2002). ɺʦ ʚʨʝʤʷ ʠʥʬʝʢʮʠʡ, ʦʜʥʘʢʦ, ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʧʨʦʜʣʝʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʥʝʡʪʨʦʬʠʣʳ ʤʠʛʨʠʨʫʶʪ ʠʟ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (Colotta et al. 1992; Elbim 

et al. 2009).  

ʅʝʢʦʪʦʨʳʝ ʮʠʪʦʢʠʥʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʚ ʦʯʘʛʝ ʠʥʬʝʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʥʪʝʨʬʝʨʦʥ 

(IFN), ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ (TNF) ʠ ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

(ɻ-ʂʉʌ), ʧʨʦʜʣʝʚʘʶʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ʠʥʬʝʢʮʠʠ (Colotta et al. 1992). 

ʈʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʡ ʚʠʨʫʩ (RSV), ʤʦʞʝʪ ʧʨʦʜʣʠʪʴ ʚʳʞʠʚʘʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʝʨʝʟ 

PI3K- ʠ NF-B-ʟʘʚʠʩʠʤʳʡ ʧʫʪʴ (Lindemans et al. 2006). ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʣʝʚʘʝʪʩʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ, 

ʜʘʞʝ ʝʩʣʠ ʦʨʛʘʥʠʟʤ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʥʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʥʬʝʢʮʠʠ 

ʠʣʠ ʚʦʩʧʘʣʝʥʠʷ (Pillay et al. 2010).  
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ʅʝʡʪʨʦʬʠʣʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚ ʦʯʘʛ 

ʠʥʬʝʢʮʠʠ, ʟʘʱʠʱʘʷ ʦʨʛʘʥʠʟʤ ʦʪ ʧʘʪʦʛʝʥʦʚ (Tumpey et al. 2005; Fujisawa 2008) ʠʣʠ ʚʳʟʳʚʘʷ 

ʦʙʦʩʪʨʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ (Sakai et al. 2000; Bradley et al. 2012).  

ʍʦʪʷ ʬʫʥʢʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʷʭ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ, ʠʭ 

ʨʦʣʴ ʚ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʣʦʭʦ ʠʟʫʯʝʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʳʜʫʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ. (Larson et al. 1977; Ruutu et al. 1977; 

Rouse et al. 1978; Debets-Ossenkopp et al. 1982; Larson et al. 1980; Mills et al. 1981; Abramson, 

Lewis, et al. 1982; Abramson, Mills, et al. 1982). ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ 

ʙʦʣʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʦʣʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʚʠʨʫʩʥʦʤ ʧʘʪʦʛʝʥʝʟʝ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʠʭ ʥʘʣʠʯʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʦʨʛʘʥʘʭ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʵʪʠʭ ʢʣʝʪʦʢ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʠʨʫʩʘʤʠ. ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʠʨʫʩʦʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ, ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ ʠ ʕʧʰʪʝʡʥʘï

ɹʘʨʨʘ ʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠʥʜʫʢʮʠʷ ʘʧʦʧʪʦʟʘ ʥʝʡʪʨʦʬʠʣʦʚ ʜʘʥʥʳʤʠ ʚʠʨʫʩʘʤʠ (Elbim et al. 

2008; Engelich et al. 2002). ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʡʪʨʦʬʠʣʳ ʧʨʦʪʠʚʦʩʪʦʷʪ ʚʪʦʨʞʝʥʠʶ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʬʘʛʦʮʠʪʦʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʠʪʨʦʢʩʠʜʦʚ ʠ ʩʚʦʙʦʜʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʘʪʳʚʘʥʠʝʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 

ʧʝʧʪʠʜʦʚ ʠ ʙʝʣʢʦʚ ʩ ʭʨʦʤʘʪʠʥʦʤ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʣʦʚʫʰʢʠ 

(ʅɺʃ, NETs) (Fuchs et al. 2007; Hemmers et al. 2011; Hoshino et al. 2008; Papayannopoulos & 

Zychlinsky 2009; Segal 2005; Kennedy & Deleo 2009). ʅʝʡʪʨʦʬʠʣʳ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʦʩʧʘʣʝʥʠʶ ʧʨʠ ʨʷʜʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʘʧʦʧʪʦʟʘ 

(Kobayashi et al. 2003; Saez-Lopez et al. 2005; Savill et al. 1989) ʠ ʢʘʣʧʨʦʪʝʢʪʠʥʘ (S100A8 / A9) 

(Lusitani et al. 2003; Sohnle et al. 2000; Urban et al. 2009).  

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʡʪʨʦʬʠʣʳ ʫʩʪʨʘʥʷʶʪ ʚʪʦʨʛʰʠʝʩʷ ʚʠʨʫʩʥʳʝ ʧʘʪʦʛʝʥʳ ʯʝʨʝʟ 

ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ (azzaq Belaaouaj et al. 2000; Standish & Weiser 

2009) ʢʠʩʣʦʨʦʜ ʥʝʟʘʚʠʩʠʤʳʝ ʠ ʢʠʩʣʦʨʦʜ-ʟʘʚʠʩʠʤʳʝ (Reeves et al. 2002; Ellson et al. 2006) 

ʧʫʪʠ, ʠ ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʣʦʚʫʰʢʠ (ʅɺʃ, NET) (Brinkmann et al. 2004). 

ʂʠʩʣʦʨʦʜ-ʥʝʟʘʚʠʩʠʤʳʡ ʧʫʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʙʝʣʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʘʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʤʘʣʳʝ ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ 
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ʘʣʴʬʘ-ʜʝʬʝʥʟʠʥʘ. ʂʠʩʣʦʨʦʜ-ʟʘʚʠʩʠʤʳʡ ʧʫʪʴ (ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʚʟʨʳʚʦʤ), 

ʪʨʝʙʫʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʅɸɼʌʅ ʠ ʬʝʨʤʝʥʪʳ MPO. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʥʝʡʪʨʦʬʠʣʳ ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ (ɸʌʂ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʜʣʷ ʚʠʨʫʩʦʚ. ʆʜʠʥ ʠʟ ʧʫʪʝʡ 

ʘʢʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚʢʣʶʯʘʝʪ ʜʝʡʩʪʚʠʝ ʅɸɼʌʅ-ʦʢʩʠʜʘʟ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʧʫʩʢʦʤ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ (ʄʈʆ) (Fuchs et al. 2007; Nathan 2006), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʟʚʘʪʴ 

ʥʘʧʨʠʤʝʨ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʩ ʚʠʨʫʩʦʤ ʷʧʦʥʩʢʦʛʦ ʵʥʮʝʬʘʣʠʪʘ (Srivastava, Sonilika 

Khanna et al. 1999).  

ʍʦʪʷ ʙʳʣʦ ʦʧʠʩʘʥʦ, ʯʪʦ ʥʝʡʪʨʦʬʠʣʳ ʚʳʧʫʩʢʘʶʪ H2O2 ʠ ʜʝʛʨʘʜʠʨʫʶʪ ʚʠʨʫʩʥʫʶ ʈʅʂ, 

ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ɸʌʂ ʠ ʫʥʠʯʪʦʞʝʥʠʝʤ ɺʗʕ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʈʝʩʧʠʨʘʪʦʨʥʳʡ ʚʟʨʳʚ 

ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʩʨʝʜʩʪʚʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʥʝʡʪʨʦʬʠʣʳ ʘʢʪʠʚʠʨʫʶʪʩʷ, ʚʳʧʫʩʢʘʷ 

ɸʌʂ ʠ ʨʘʟʣʠʯʥʳʝ ʣʘʪʝʥʪʥʳʝ ʧʨʦʪʝʘʟʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʛʨʘʥʫʣʘʭ (Colamussi et al. 1999; 

Engelich et al. 2002; Tkalcevic et al. 2000). ɸʌʂ ʘʢʪʠʚʠʨʫʝʪ ʚʨʦʞʜʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ ʥʝ ʪʦʣʴʢʦ 

ʚʦ ʚʨʝʤʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ (Rada & Leto 2008), ʥʦ ʠ ʚʦ ʚʨʝʤʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ 

(Gonzalez-Dosal et al. 2011). ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʠʨʫʩ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ (Gonzalez-Dosal et al. 

2011; Hu et al. 2011) ʠ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩ ʯʝʣʦʚʝʢʘ (ʎʄɺ) (Speir et al. 1996) ʚ 

ʬʘʛʦʮʠʪʠʨʫʶʱʠʭ ʢʣʝʪʢʘʭ ʠʥʜʫʮʠʨʫʶʪ ʧʨʦʜʫʢʮʠʶ ɸʌʂ (Gonzalez-Dosal et al. 2011). ʂʣʝʪʢʠ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ, (ʈʉɺ) ʘʢʪʠʚʠʨʫʶʪ ʧʦʪʦʢ ʠʦʥʦʚ 

ʢʘʣʠʷ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ɸʌʂ ʚ ʦʪʚʝʪ ʥʘ ʚʳʧʫʩʢ ʢʘʩʧʘʟʳ-1 ʠ ʀʃ-1ɓ (Segovia et al. 2012). 

ɼʝʧʣʝʮʠʷ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʘʥʪʠʪʝʣ 1ɸ8 ʚʳʷʚʠʣʘ, ʯʪʦ ʥʝʡʪʨʦʬʠʣʳ ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚʠʨʫʩʥʳʝ ʘʥʪʠʛʝʥʳ CD8 + ʊ-ʢʣʝʪʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʫ (Duffy et 

al. 2012) ʠ ʚ ʣʝʛʢʠʭ (Hufford et al. 2012) ʠ ʚʳʟʳʚʘʪʴ ʧʨʦʣʠʬʝʨʘʮʠʶ CD8 + ʊ ʢʣʝʪʦʢ ʠ 

ʩʝʢʨʝʮʠʶ IFN-g (Hufford et al. 2012).  

ɺʥʝʢʣʝʪʦʯʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʅɺʃ ʷʚʣʷʝʪʩʷ ʜʨʫʛʠʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʪʨʦʬʠʣʘʤʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʠʥʬʝʢʮʠʠ ʯʝʨʝʟ ʣʦʢʘʣʠʟʘʮʠʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɿʨʝʣʳʝ ʥʝʡʪʨʦʬʠʣʳ ʩʧʦʩʦʙʥʳ ʚʳʧʫʩʢʘʪʴ ʅɺʃ 

ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʃʇʉ, ʀʃ-8, ʬʦʨʙʦʣʤʠʨʠʩʪʘʪ ʘʮʝʪʘʪ 

(ʌʄɸ) (Brinkmann et al. 2004; Fuchs et al. 2007; Urban et al. 2006) ʠʣʠ ʘʢʪʠʚʘʮʠʝʡ Fc-

ʨʝʮʝʧʪʦʨʦʚ, ʭʝʤʦʢʠʥʦʚʳʭ, ʮʠʪʦʢʠʥʦʚʳʭ ʠ Toll-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ (Wartha et al. 2007), 
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ʘʢʪʠʚʘʮʠʝʡ ʚʳʟʚʘʥʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ (Clark et al. 2007). ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʅɺʃ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʢʘʩʧʘʟ (Fuchs et al. 2007).  

ʌʘʢʪʳ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ɸʌʂ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʚʳʧʫʩʢʝ 

ʅɺʃ (Fuchs et al. 2007; Papayannopoulos & Zychlinsky 2009). ʆʙʨʘʟʦʚʘʥʠʝ ɸʌʂ-ʟʘʚʠʩʠʤʳʭ 

ʅɺʃ ʩʚʷʟʘʥʦ ʩ ʚʥʝʬʘʛʦʩʦʤʠʯʝʩʢʠʤ ʫʙʠʡʩʪʚʦʤ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʘʧʦʧʪʦʟʘ ʠ ʥʝʢʨʦʟʘ (Fuchs et al. 2007). ʄʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʝʞʜʫ ʅɺʃ ʠ 

ʚʠʨʫʩʘʤʠ, ʦʜʥʘʢʦ, ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʟʘʱʠʪʥʘʷ ʨʦʣʴ ʅɺʃ ʧʨʠ ʚʠʨʫʩʥʳʭ 

ʠʥʬʝʢʮʠʷʭ (Saitoh et al. 2012; Jenne et al. 2013). ʅɺʃ ʫʯʘʩʪʚʫʝʪ ʚ ʟʘʭʚʘʪʝ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʠ 

ɺʀʏ-1, ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʪʢʘʥʷʭ ʭʦʟʷʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ 

(ʄʇʆ, ʜʨʫʛʦʡ ʛʨʘʥʫʣʷʨʥʳʡ ʙʝʣʦʢ) ʠ Ŭ-ʜʝʬʝʥʟʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʅɺʃ, ʤʦʛʫʪ ʠʥʛʠʙʠʨʦʚʘʪʴ 

ʟʘʨʘʞʘʝʤʦʩʪʴ ɺʀʏ-1 (Saitoh et al. 2012). ʅɺʃ ʩʦʩʪʦʠʪ ʠʟ ʷʜʝʨʥʦʡ (ʦʪ ʤʝʨʪʚʳʭ ʠʣʠ 

ʫʤʠʨʘʶʱʠʭ ʢʣʝʪʦʢ) ʠʣʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʭʨʦʤʘʪʠʥʳ (ʦʪ ʞʠʚʳʭ ʢʣʝʪʦʢ) (Soehnlein 2009; 

Yousefi et al. 2008; Yousefi et al. 2009), ʩʚʷʟʘʥʥʳʡ ʩ ʙʝʣʢʦʤ (ʥʘʧʨʠʤʝʨ, ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ ʠ 

ʵʣʘʩʪʘʟʘ) (Brinkmann et al. 2004; Urban et al. 2006; Wartha et al. 2007). ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʛʠʩʪʦʥʳ (ʦʢʦʣʦ 70%) (Urban et al. 2009). ʈʦʣʴ 

ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʪʝʯʝʥʠʝ ʠʥʬʝʢʮʠʠ ʛʨʠʧʧʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʟʘʱʠʪʥʦʡ, ʠ 

ʧʘʪʦʣʦʛʦʩʪʠʤʫʣʠʨʫʶʱʝʡ. ʀʩʪʦʱʝʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ ʚʦ ʚʨʝʤʷ ʛʨʠʧʧʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʤʝʨʪʥʦʩʪʠ ʤʳʰʝʡ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʟʘʱʠʪʥʫʶ ʨʦʣʴ ʥʝʡʪʨʦʬʠʣʦʚ (Tumpey et al. 2005). 

ʄʘʩʩʠʚʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʣʝʛʢʠʭ ʚʦ ʚʨʝʤʷ ʛʨʠʧʧʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʪʨʦʤʫ 

ʣʝʛʦʯʥʦʤʫ ʚʦʩʧʘʣʝʥʠʶ (Seki et al. 2010; Tate et al. 2008). ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʅɺʃ ʚʨʝʜʥʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʩʧʘʣʝʥʠʠ ʣʝʛʢʠʭ (Marcos et al. 

2010).  

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʥʝʡʪʨʦʬʠʣʳ ʤʦʛʫʪ ʚʳʧʫʩʢʘʪʴ ʛʨʘʥʫʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʭʝʤʦʢʠʥʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʀʃ-8, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʝ ʥʝʡʪʨʦʬʠʣʦʚ (Hachicha et al. 1998), ʘ ʪʘʢʞʝ 

ʧʨʦʜʣʝʚʘʶʪ ʩʨʦʢ ʞʠʟʥʠ ʯʝʨʝʟ TNF ʠ Fas-ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʨʝʮʝʧʪʦʨʳ (Colotta et al. 1992). 

ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʟʫʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣ ʥʝʡʪʨʦʬʠʣʦʚ, ʷʚʣʷʝʪʩʷ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ 

(ʄʇʆ) (Segal 2005; Seo et al. 2011). ʄʇʆ ʷʚʣʷʝʪʩʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʛʝʤ ʬʝʨʤʝʥʪʦʤ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5% ʦʪ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʝʡʪʨʦʬʠʣʦʚ, ʠ 25% ʦʪ 

ʛʨʘʥʫʣʷʨʥʳʭ ʙʝʣʢʦʚ (Segal 2005). ʄʇʆ, ʢʘʪʝʧʩʠʥ G, ʠ Ŭ-ʜʝʬʝʥʟʠʥʳ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 
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ʘʢʪʠʚʠʨʫʶʪ ʢʣʝʪʢʠ ʘʜʘʧʪʠʚʥʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʬʦʨʤʠʨʫʶʪ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʠʥʬʝʢʮʠʠ (Soehnlein 2009; Soehnlein et al. 2008). ȷ-ʜʝʬʝʥʟʠʥʳ ʘʢʪʠʚʥʳ 

ʧʨʦʪʠʚ ʚʠʨʫʩʦʚ ʩ ʦʙʦʣʦʯʢʦʡ, ʠ ʚʳʟʳʚʘʶʪ ʩʦʟʨʝʚʘʥʠʝ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ (Yang et al. 2009). 

ʄʇʆ-ɸʅʎɸ (ʘʥʪʠ-ʥʝʡʪʨʦʬʠʣʦʚ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʘʫʪʦʘʥʪʠʪʝʣʘ) ʠʥʜʫʮʠʨʫʶʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʀʃ-17 ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʦʟʚʦʣʷʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʥʝʡʪʨʦʬʠʣʘʤ ʠʟʤʝʥʠʪʴ ʩʨʝʜʫ, ʯʪʦʙʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʢʣʝʪʢʠ 

Th17 ʯʝʨʝʟ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʠʪʦʢʠʥʦʚ ʀʃ-6, ʀʃ-17 ʠ ʀʃ- 23.  

ʅʝʡʪʨʦʬʠʣʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʝʜʠʘʪʦʨʘʤʠ ʊ-ʭʝʣʧʝʨʦʚ 17 (Th17) (Cua & Tato 

2010). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʨʣʝʡʢʠʥ-17 (ʀʃ-17) ʠ ʧʦʭʦʞʠʝ ʮʠʪʦʢʠʥʳ, ʩʝʢʨʝʪʠʨʫʝʤʳʝ Th17 

ʢʣʝʪʢʘʤʠ, ʠʥʜʫʮʠʨʫʶʪ ʤʝʜʠʘʪʦʨʳ, ʚʳʟʳʚʘʷ ʛʨʘʥʫʣʦʧʦʵʟ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʥʘʢʦʧʣʝʥʠʶ ʥʝʡʪʨʦʬʠʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʪʦʢʠʥʳ, ʪʘʢʠʝ ʢʘʢ ʀʃ-17, CXC-

ʭʝʤʦʢʠʥ ʣʠʛʘʥʜ 8 (CXCL8, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʀʃ-8), ʠʥʪʝʨʬʝʨʦʥ-ɔ (IFN ɔ), ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ 

ʦʧʫʭʦʣʠ (ʌʅʆ) ʠ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ (GM-

CSF)) ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʚʣʝʯʝʥʠʝ, ʘʢʪʠʚʘʮʠʶ ʠ ʚʳʞʠʚʘʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ (Cua & Tato 2010). ʎʠʪʦʢʠʥʳ ʀʃ-23 ʠ ʀʃ-17 ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʠʚʣʝʯʝʥʠʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʚʦ ʚʨʝʤʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ (Ferretti et al. 2003; Stark et al. 2005). ʊʘʢʞʝ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʘ ʮʠʪʦʢʠʥʘ ʫʣʫʯʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʚʠʨʫʩʥʳʤ 

ʠʥʬʝʢʮʠʷʤ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʠʨʫʩʘ ʚʘʢʮʠʥʠ) (Kohyama et al. 2007).  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʨʘʞʝʥʥʦʡ ʪʢʘʥʠ ʠʟ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ ʥʝʡʪʨʦʬʠʣʳ ʧʨʦʭʦʜʷʪ 

ʯʝʨʝʟ ʩʝʨʠʶ ʩʦʙʳʪʠʡ ï ʧʨʦʢʘʪʢʘ, ʟʘʜʝʨʞʘʥʠʝ, ʘʜʛʝʟʠʷ ʠ ʵʢʩʪʨʘʚʘʟʘʮʠʷ. ʄʠʛʨʘʮʠʷ 

ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʩʥʦʚʥʳʭ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʚ ʪʘʢʠʭ ʢʘʢ ʀʃ-8 

(Kownatzki et al. 1986; Endo et al. 1991; Mulligan et al. 1993; Broaddus et al. 1994). ʂʨʦʤʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʤʘʪʨʠʯʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʘʟʳ ʄʄʈ-9, ʀʃ-10 (Mutnal et al. 2010), ʀʃ-6 (Fenton 

et al. 2002; Dienz et al. 2012) ʠ ʀʃ-1 (Schmitz et al. 2005) ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʤʠʛʨʘʮʠʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ.  

ʅʝʡʪʨʦʬʠʣʳ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʟʘʨʘʞʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ/ʠʣʠ ʚʠʨʠʦʥʘʤʠ, ʢʘʢ 

ʪʦʣʴʢʦ ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʚ ʟʘʨʘʞʝʥʥʳʡ ʦʯʘʛ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʡʪʨʦʬʠʣʳ ʩʧʝʮʠʬʠʯʝʩʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʬʠʙʨʦʙʣʘʩʪʘʤʠ, ʟʘʨʘʞʝʥʥʳʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʩʠʥʮʠʪʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ 

(Van Strijp et al. 1989), ʠ ʩ ʚʠʨʫʩ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʵʧʠʪʝʣʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
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ʛʨʠʧʧʦʟʥʳʡ ʛʝʤʘʛʛʣʶʪʠʥʠʥ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (Ratcliffe et al. 1988). ʇʦʟʜʥʝʝ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʦʣʝʢʫʣʳ CD43 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʢʘʢ 

ʩʠʘʣʦʬʦʨʠʥ ʠ Ly48 ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ (Rothwell & Wright 1994; 

Abramson & Hudnor 1995). ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʦʨʙʦʣʤʠʨʠʩʪʘʪʘʮʝʪʘʪʘ (ʈʄɸ) ʠʣʠ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʵʣʘʩʪʘʟʳ (ʧʨʦʮʝʜʫʨʳ ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʨʘʩʱʝʧʣʷʶʪ CD43 ʦʪ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʧʦʢʘʟʘʣʠ, ʯʪʦ CD43 ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʚʷʟʳʚʘʶʱʘʷ ʤʦʣʝʢʫʣʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʝʡʪʨʦʬʠʣʘʤʠ ʠ ʚʠʨʫʩʦʤ 

ʛʨʠʧʧʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʢʣʶʯʘʶʱʝʝ CD43, ʩʠʘʣʦʚʫʶ ʢʠʩʣʦʪʫ, CD45 ʠ 

ʚʠʨʫʩʥʳʡ ʛʝʤʘʛʛʣʶʪʠʥʠʥ.  

 

1.4.  ʇʘʪʦʣʦʛʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ  ʵʪʦ ʚʠʨʫʩʥʘʷ ʙʦʣʝʟʥʴ ʩʚʠʥʝʡ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʠʨʠʟʫʝʪʩʷ 

ʣʠʭʦʨʘʜʢʦʡ, ʧʦʨʘʞʝʥʠʝʤ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʢʨʫʧʦʟʥʦ-

ʜʠʬʪʝʨʠʪʠʯʝʩʢʠʤ ʚʦʩʧʘʣʝʥʠʝʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʦʣʩʪʳʭ ʢʠʰʦʢ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʯʫʤʘ ʚʦ 

ʤʥʦʛʠʭ ʩʚʦʠʭ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʧʦʭʦʞ ʥʘ ʘʬʨʠʢʘʥʩʢʫʶ ʯʫʤʫ ʩʚʠʥʝʡ. 

ʂʣʝʪʢʘʤʠ-ʤʠʰʝʥʷʤʠ ʚʠʨʫʩʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʚʠʥʦʡ ʣʠʭʦʨʘʜʢʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʶʪʩʷ ʤʦʥʦʮʠʪʳ, ʭʦʪʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʠʥʬʝʢʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʘʨʘʞʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʥʫʣʦʮʠʪʦʚ. ʄʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʷʚʣʷʶʪʩʷ 

ʧʝʨʚʳʤʠ ʣʝʡʢʦʮʠʪʘʨʥʳʤʠ ʤʠʰʝʥʷʤʠ ʚʠʨʫʩʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ (Trautwein 1988; 

Pauly et al. 1998; Artur Summerfield et al. 1998). ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ʚʣʠʷʝʪ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʚʳʟʳʚʘʷ ʦʙʦʙʱʝʥʥʫʶ ʣʝʡʢʦʧʝʥʠʶ 

(Trautwein 1988).  

ʃʠʤʬʦʠʜʥʳʝ ʦʨʛʘʥʳ ʪʘʢʞʝ ʩʪʨʘʜʘʶʪ ʦʪ ʠʥʬʝʢʮʠʠ. ʊʠʤʫʩ ʠ ʘʪʨʦʬʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

(Cheville & Mengeling 1969; Trautwein 1988), ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʥʦʝ ʠʩʪʦʱʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ 

ʪʦʞʝ ʦʧʠʩʘʥʳ. ɺʠʨʫʩ ʂʉʌ (ʚʠʨʫʩʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʚʠʥʦʡ ʣʠʭʦʨʘʜʢʠ) ʠʤʝʝʪ ʦʩʦʙʦʝ ʩʨʦʜʩʪʚʦ ʢ 

ʢʣʝʪʢʘʤʠ ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʤʘʢʨʦʬʘʛʘʭ, 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʠ ʨʝʪʠʢʫʣʷʨʥʳʭ ʢʣʝʪʢʘʭ (Coffin et al. 1996; Trautwein 1988). ʇʨʝʜʳʜʫʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʩʘʣʠ ʥʝ ʪʦʣʴʢʦ ʣʝʡʢʦʧʝʥʠʶ, ʥʦ ʠ B-ʣʠʤʬʦʧʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ 
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ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʢʨʦʚʠ (Susa et al. 1992). ɺ ʦʜʥʦʤ ʠʟ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʠʤʬʦʮʠʪʦʚ, ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ, 

ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ. ɿʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʣʠʤʬʦʮʠʪʦʚ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ 

ʩʪʘʣʠ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚ ʢʨʦʚʠ ʟʘʨʘʞʝʥʥʳʭ ʩʚʠʥʝʡ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ, ʚʧʦʣʥʝ 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʥʘʯʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ ʛʨʘʥʫʣʦʮʠʪʦʚ in vivo ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʥʝʟʨʝʣʳʭ 

ʤʠʝʣʦʠʜʥʳʭ ʙʣʘʩʪʘʭ. ʅʦ ʦʥʠ ʙʫʜʫʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʟʨʝʣʳʝ 

ʛʨʘʥʫʣʦʮʠʪʳ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʠʝ ʚʠʨʫʩʥʦʛʦ ʘʥʪʠʛʝʥʘ (A. Summerfield et al. 1998). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʨʠʜʮʘʪʴ ʩʚʠʥʴʠ ʚʦʟʨʘʩʪʦʤ 4 ʤʝʩʷʮʘ, ʙʳʣʠ ʠʥʬʠʮʠʨʦʚʘʥʳ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʦʡ ʩʚʠʥʝʡ, ʰʪʘʤʤʦʤ çAlfortè ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʣʠʤʬʦʧʝʥʠʶ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʶ, ʥʘʙʣʶʜʘʝʤʦʡ ʚ ʩʝʣʝʟʝʥʢʝ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʜʫʢʮʠʠ ʙʦʣʝʟʥʠ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʤʝʪʦʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 4 ʜʧʠ ʜʦ ʢʦʥʮʘ ʙʦʣʝʟʥʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʠ ʣʝʡʢʦʮʠʪʦʚ (ʜʦ 2 x 10
6 
ʣʝʡʢʦʮʠʪʦʚ / ʤʣ), ʦʩʦʙʝʥʥʦ 

ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ (ʥʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ 13 x 10
6
 ʢʣʝʪʦʢ / ʤʣ). 

ʃʠʤʬʦʧʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʥʝʡʪʨʦʧʝʥʠʝʡ, ʭʦʪʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʩ 4 ʜʧʠ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʥʦʮʠʪʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ, ʙʘʟʦʬʠʣʦʚ ʠ ʥʝ 

ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ (Sanchez-Cordon et al. 2005). ɼʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ, ʫʣʪʨʦʩʪʨʫʢʪʫʨʘʣʴʥʘʷ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ 

ʪʦʥʢʦʡ ʢʠʰʢʠ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʯʪʦ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʢʠʰʝʯʥʠʢʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʧʦʧʪʠʯʝʩʢʠʝ ʥʝʡʪʨʦʬʠʣʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʥʜʝʥʩʘʮʠʝʡ ʠ 

ʤʘʨʛʠʥʘʮʠʝʡ ʭʨʦʤʘʪʠʥʘ ʠ ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʷʜʝʨ ʠ ʮʠʪʦʧʣʘʟʤʳ. 

ʄʝʤʙʨʘʥʦʩʚʷʟʘʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʘʧʦʧʪʠʯʝʩʢʠʝ ʪʝʣʘ (S§nchez-Cord·n et al. 2003). 

ʀʩʩʣʝʜʦʚʘʣʦʩʴ ʝʱʝ ʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʨʘʞʝʥʠʡ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʫ ʩʚʠʥʝʡ, 

ʟʘʨʘʞʝʥʥʳʭ ʂʏʉ.  

ɿʘʤʝʪʥʦʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʣʝʪʦʢ ʙʝʣʦʡ ʢʨʦʚʠ ï 

ʣʠʤʬʦʧʝʥʠʷ, ʧʘʥʮʠʪʦʧʝʥʠʷ ʠ ʥʝʡʪʨʦʧʝʥʠʷ, ʥʘʙʣʶʜʘʣʦʩʴ ʩ 4 ʜʧʠ, ʭʦʪʷ ʙʳʣʦ ʪʘʢʞʝ ʚʳʷʚʣʝʥʦ 

ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ, ʥʘʯʠʥʘʷ ʩ 6 

ʜʧʠ. ʂʦʣʠʯʝʩʪʚʦ ʵʦʟʠʥʦʬʠʣʦʚ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ. ʅʘʯʠʥʘʷ ʩ 6 ʜʧʠ, ʧʦʯʪʠ ʚʩʝʛʜʘ 
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ʥʘʙʣʶʜʘʣʩʷ ʵʤʧʝʨʠʧʦʣʝʟ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʮʠʪʦʧʣʘʟʤʝ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʪʦ, ʥʘʯʠʥʘʷ ʩ 2 ʜʦ 6 ʜʧʠ, ʥʘʙʣʶʜʘʣʦʩʴ 

ʠʩʪʦʱʝʥʠʝ ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʮʝʥʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʜʩʯʝʪʘ ʢʣʝʪʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MAC-387. ʇʦʩʣʝ 6 ʜʧʠ 

ʠʩʪʦʱʝʥʠʝ ʢʣʝʪʦʢ ʙʳʣʦ ʩʥʠʞʝʥʦ, ʯʪʦ ʩʦʚʧʘʣʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʤʠʪʦʟʦʚ ʚ ʵʪʦʡ 

ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ. ʕʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ; ʚʩʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ 

ʢʦʪʦʨʳʭ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʣʠʩʴ. 

ʀʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʥʘʨʫʞʠʣ gp55 ʘʥʪʠʛʝʥ ʩʦ 2 ʜʧʠ ʠ ʚʳʷʚʠʣ ʠʥʬʝʢʮʠʶ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʦʩʦʙʝʥʥʦ ʤʦʥʦʮʠʪʦʚ. ʉʢʦʨʦʩʪʴ ʠʥʬʝʢʮʠʠ ʚʳʨʦʩʣʘ ʩ 10% (2 ʜʧʠ) ʜʦ 40-

50% (6 ʜʧʠ).  

ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʧʦʢʘʟʘʣʘ ʧʨʠʩʫʪʩʪʚʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʤʦʥʦʮʠʪʦʚ, 

ʤʦʥʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʤʠʝʣʦʮʠʪʦʚ, ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʠ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʤʠʝʣʦʮʠʪʦʚ (Gomez-

Villamandos et al. 2003). ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʝʱʝ ʠ ʚ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ (Artur Summerfield et al. 1998). 
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ɻʃɸɺɸ 2 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

2.1. ʉʫʙʲʝʢʪʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 18 ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ 

ʚʦʟʨʘʩʪʦʤ ʦʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ ʠ ʚʝʩʦʤ 35-40 ʢʛ.  14 ʩʚʠʥʝʡ ʟʘʨʘʞʘʣʠ ʧʦʜʢʦʞʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʚʠʨʫʩʘ ɸʏʉ, ʘ ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ 4 ʩʚʠʥʴʠ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʠ ʚʝʩʘ.  

ʇʦʨʦʜʘ ʣʘʥʜʨʘʩ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ɼʘʥʠʠ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ, ʩʝʣʝʢʮʠʝʡ ʤʝʩʪʥʳʭ ʧʦʨʦʜ ʩ 

ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʘʥʛʣʠʡʩʢʦʡ ʩʚʠʥʴʝʡ, ʧʨʠ ʙʝʣʢʦʚʦʤ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ. ʕʪʦ ʧʦʨʦʜʘ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɸʨʤʝʥʠʠ, ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ.  

ʅʘ ʧʦʩʣʝʜʥʦʡ ʩʪʘʜʠʠ (7 ʜʧʠ) ʞʠʚʦʪʥʳʭ ʫʤʝʨʱʚʣʷʣʠ. ʕʚʪʘʥʘʟʠʷ ʩʚʠʥʝʡ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʦʛʣʘʩʥʦ Guide for the Care and Use of laboratory Animals, AVMA Guidelines ʧʨʦʪʦʢʦʣʫ (Clark 

et al. 1996). 

ȲɔɖɚɔɚɎɍɎɔɑɔɉɎɝɋɗɐɎɋ ɎɗɗɑɋɊɔɈɆɓɎɥ ʧʨʦʚʦʜʠʣɎɗɢ ʥʘ ʤʘʟʢʘʭ ʢʣʝʪʦʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʇʂʂʄ.  

 

2.2. ȨɎɖəɗ Ɏ ɒʦʜʝʣʴ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ 

 ɼʣʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʚʠʨʫʩ ɸʏʉ (ʛʝʥʦʪʠʧ II), ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʜʝʣʝʥ ʠʟ 

ʩʝʣʝʟʝʥʢʠ ʠ ʧʝʯʝʥʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʟʘʨʘʞʝʥʥʳʭ ʩʚʠʥʝʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʛʦʪʦʚʣʷʣʠ ʤʘʟʢʠ 

ʠʟ ʩʚʝʞʝʩʦʙʨʘʥʥʦʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʛʣʘʟʥʦʛʦ ʩʠʥʫʩʘ ʠ 

ʦʪʧʝʯʘʪʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʚʟʷʪʳʝ ʠʟ ʨʘʩʧʠʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. ʎʝʣʴʥʘʷ ʢʨʦʚʴ ʧʦʜʚʝʨʛʘʣʘʩʴ 

ʪʘʢʞʝ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ɐɔɘɔɖɡɋ ɔɕɎɗɆɓɡ ɓɎɌɋ. 

 

2.3. ʊʠʪʨʘʮʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʟʳ ʚʠʨʫʩʘ 

ʊʠʪʨʘʮʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʟʳ ʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʦʩʴ ʨʫʪʠʥʥʳʤ ʤʝʪʦʜʦʤ 

ʛʝʤʘʜʩʦʨʙʠʨʫʶʱʠʭ ʝʜʠʥʠʮ, ʩʦʛʣʘʩʥʦ ʕʥʭʫʘʥʝʩ (Enjuanes et al. 1977). ʀʩʧʦʣʴʟʫʝʤʘʷ ʜʦʟʘ 

ʚʠʨʫʩʘ ɸʏʉ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʙʳʣʘ ʨʘʚʥʘ 10
4 

ʛʝʤʘʜʩʦʨʙʠʨʫʶʱʠʭ ʝʜʠʥʮʘʤ ï ɻɸɽ 50/ʤʣ. 
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2.4. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʘʟʢʠ ʢʨʦʚʠ ʥʘ ʧʨʝʜʤʝʪʥʳʭ 

ʩʪʝʢʣʘʭ. ʉʚʝʞʝʩʦʙʨʘʥʥʘʷ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʢʨʦʚʴ ʙʳʣʘ ʚʟʷʪʘ ʠʟ ʛʣʘʟʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʩʠʥʫʩʘ 

(Stier & Leucht 1980) ʝʞʝʩʫʪʦʯʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʩʚʠʥʝʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ (ʟʘ 1 ʩʫʪʢʠ 

ʜʦ ʟʘʙʦʨʘ ʢʨʦʚʠ) ʟʘʨʘʞʝʥʥʳʭ ʚʠʨʫʩʦʤ ɸʏʉ. 

 ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʪʧʝʯʘʪʢʠ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʵʪʠʭ ʞʝ ʩʚʠʥʝʡ ʙʳʣʠ ʚʟʷʪʳ ʥʘ 2, 3, 

4, 5, 6 ʠ 7 ʜʥʠ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ (ʜʧʠ). ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʛʦʪʦʚʠʣʠ ʤʘʟʢʠ ʠ 

ʦʪʧʝʯʘʪʢʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ. ʌʠʢʩʠʨʦʚʘʥʠʝ ʤʘʟʦʢ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ (96̄ ) ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥ.  

ʆʪʧʝʯʘʪʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʙʨʘʣʠʩʴ ʧʨʠ ʘʫʪʦʧʩʠʠ ʩʚʠʥʝʡ, ʘ ʤʘʟʢʠ ʢʨʦʚʠ ï ʚ ʜʠʥʘʤʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʝʞʝʜʥʝʚʥʦ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʩʦʙʠʨʘʣʘʩʴ 

ʮʝʣʴʥʘʷ ʢʨʦʚʴ, (ʩʦ 2-ʛʦ ʧʦ 7-ʡ ʜʥʠ).  

 

2.5. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʣʝʪʦʢ 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʦʩʪʘʚ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʘʟʢʘʭ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʦʢʨʘʰʝʥʳ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʘ (ʈʦʤʝʡʩ et al. 1953).  

ʆʧʨʝʜʝʣʷʣʷ ʩʦʩʪʘʚ ʚʩʝʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʷʚʣʷʝʤʳʭ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʇʂʂʄ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʯʠʩʣʦ ʤʝʨʪʚʳʭ ʢʣʝʪʦʢ ʩʨʝʜʠ ʥʠʭ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ɺ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʢʣʘʩʩʠʯʝʩʢʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʦʜʥʘʢʦ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʚʦʩʧʨʠʷʪʠʷ ʧʨʠʚʦʜʠʤ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ (Weiss & Wardrop 2011).  ɺʦ ʚʩʝʭ 

ʤʦʨʬʦʬʠʟʠʦʣʦʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʠʝʣʦʠʜʥʳʝ ʢɑɋɘɐɎ ɇɡɑɎ ɖɆɍɊɋɑɋɓɡ ɓɆ ɗɑɋɊəɤɟɎɋ 

ɕɔɕəɑɥɜɎɎ: ɒɎɋɑɔɇɑɆɗɘɡ, ɕɖɔɒɎɋɑɔɜɎɘɡ, ɒɋɘɆɒɎɋɑɔɜɎɘɡ, ɕɆɑɔɝɐɔɥɊɋɖɓɡɋ ɓɋɏɘɖɔɚɎɑɡ, 

ɗɋɉɒɋɓɘɔɥɊɋɖɓɡɋ ɓɋɏɘɖɔɚɎɑɡ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʢʨʦʤʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʩʯʠʪʘʥʥʳʭ ʢʣʝʪʦʢ, 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ  ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʤʦʣʦʜʳʤʠ ʠ ʟʨʝʣʳʤʠ ʬʦʨʤʘʤʠ ʤʠʝʣʦʮʠʪʦʚ. ʕʪʦʪ 

ʠʥʜʝʢʩ ʥʘʟʳʚʘʝʪʩʷ ʢʦʩʪʥʦʤʦʟʛʦʚʦʤ ʠʥʜʝʢʩʦʤ ʩʦʟʨʝʚʘʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ (ʂʄʀʉʅ) ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: . 
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ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʩʷ ʪʘʢʞʝ 

ʠʥʜʝʢʩ ʩʜʚʠʛʘ ʥʝʡʪʨʦʬʠʣʦʚ (ʀʉʅ, ʠʥʜʝʢʩ ʩʜʚʠʛʘ ð ʀʉ), ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʦʣʦʜʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ ʢ ʟʨʝʣʳʤ. ʀʥʜʝʢʩ ʩʜʚʠʛʘ ʥʝʡʪʨʦʬʠʣʦʚ  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʬʦʨʤʫʣʝ:  

,  

ʛʜʝ ʄʕ ï ʤʠʝʣʦʙʣʘʩʪʳ, ʄ ð ʧʨʦʤʠʝʣʦʮʠʪʳ, ʄʄ ð ʤʝʪʘʤʠʝʣʦʮʠʪʳ, ʇ ð 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ, ʉ ð ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ (ɺʦʨʦʙʴʝʚʘ et al. 2002).  

ɼʣʷ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ, ʜʣʷ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ 

ʢʣʝʪʦʢ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʥʝ ʤʝʥʝʝ 1500 ʢʣʝʪʦʢ. ʇʦʜʩʯʝʪ ʤʠʝʣʦʛʨʘʤʤʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʩʝʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ 75 ʧʦʣʷʭ ʟʨʝʥʠʷ. ɿʘʪʝʤ ʦʮʝʥʠʚʘʣʠ 

ʢʣʝʪʦʯʥʦʩʪʴ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (ʥʦʨʤʦ-, ʛʠʧʦ- ʠ ʛʠʧʝʨʢʣʝʪʦʯʥʳʡ) ʠ ʜʘʚʘʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʩʝʭ 

ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

ɺʩʝ ʨʘʟʤʝʨʳ ʠʟʫʯʝʥʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʩʪʨʫʢʪʫʨ (ʢʣʝʪʢʘ, ʮʠʪʦʧʣʘʟʤʘ, ʷʜʨʳʰʢʦ) ʜʘʥʳ ʚ 

ʤʢʤ
2
. 

 

2.6. ʆʢʨʘʩʢʘ ɼʅʂ ʧʦ ʌʝʣʴʛʝʥʫ ʠ ʮʠʪʦʬʦʪʦʤʝʪʨʠʷ ɼʅʂ 

ɼʣʷ ʮʠʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ 

ʧʨʝʧʘʨʘʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʢʨʘʰʠʚʘʣʠ ʨʝʘʢʪʠʚʦʤ ʐʠʬʬʘ ʧʦ ʌʝʣʴʛʝʥʫ. ɻʠʜʨʦʣʠʟ ɼʅʂ 

ʧʨʦʚʦʜʠʣʠ ʚ 5N ʅʉl ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʨʠ t = 22
0 
ʉ. ʂ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ɼʅʂ-ʬʫʢʩʠʥ, ʧʣʦʱʘʜʠ ʷʜʝʨ ʠ ʷʜʨʳʰʝʢ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʬʦʨʤ ʵʨʠʪʨʦʠʜʥʳʭ ʢʣʝʪʦʢ ʥʘ ʤʘʟʢʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʦʪʧʝʯʘʪʢʘʭ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʠʨʫʩʘ ɸʏʉ ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 575 

ʥʤ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʠʟʦʙʨʘʞʝʥʠʷ (ʫʚʝʣʠʯʝʥʠʝ 100ʭ1.30), ʩʦʟʜʘʥʥʦʤ ʥʘ ʙʘʟʝ ʤʠʢʨʦʩʢʦʧʘ-

ʬʦʪʦʤʝʪʨʘ SMP 05 (OPTON, ʌʈɻ) ʦʩʥʘʱʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʦʤ.  

ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʚ 100 ʷʜʨʘʭ. ɺʳʯʠʩʣʷʣʠ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ɼʅʂ ʚ ʷʜʨʝ ʠ ʷʜʨʳʰʢʘʭ (ʚ ʫʩʣʦʚʥʦ ʩʨʘʚʥʠʤʳʭ ʝʜʠʥʠʮʘʭ), ʦʧʨʝʜʝʣʷʣʠ ʧʣʦʱʘʜʴ ʷʜʝʨ ʠ 

ʷʜʨʳʰʝʢ ʠ ʚʳʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʷʜʨʳʰʝʢ ʥʘ ʷʜʨʦ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ ʷʜʨʘʭ ʩʪʨʦʠʣʠʩʴ ʛʠʩʪʦʛʨʘʤʤʳ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ 
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ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ. ɼʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʧʣʦʠʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ɼʅʂ ʚ ʷʜʨʘʭ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ, ʢʦʪʦʨʦʝ ʩʪʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ ʜʠʧʣʦʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʬʘʟʘʭ Go /G1 ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ.  

 

2.7. ʆʢʨʘʩʢʘ ʈʅʂ ʛʘʣʣʦʮʠʘʥʠʥ-ʭʨʦʤʦʚʳʤʠ ʢʚʘʩʮʘʤʠ 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʠ ʨʘʟʤʝʨʦʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʤʘʟʢʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʢʨʘʰʠʚʘʣʠ ʢʦʤʧʣʝʢʩʦʤ ʛʘʣʣʦʮʠʘʥʠʥ-ʭʨʦʤʦʚʳʤʠ 

ʢʚʘʩʮʘʤʠ (ɻʍʂ) ʧʦ ʂʠʬʝʨʫ ʠ ɿʘʥʜʨʠʪʪʝʨʫ, ʠʩʧʦʣʴʟʦʚʘʣʠ 98%+ ʛʘʣʣʦʮʠʘʥʠʥ ʬʠʨʤʳ ñAldrichò 

ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ ʚ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʥʘ ʦʩʥʦʚʝ ɻʍʂ (Kiefer 1970).  

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʠ ʨʘʟʤʝʨʦʚ ʷʜʨʳʰʝʢ, ʷʜʝʨ, 

ʮʠʪʦʧʣʘʟʤʳ ʠ ʢʣʝʪʢʠ ʚ ʮʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ 

ImageJ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʣʝʪʢʝ ʧʣʦʱʘʜʴ ʮʠʪʦʧʣʘʟʤʳ, ʷʜʨʘ ʠ 

ʷʜʨʳʰʝʢ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʈʅʂ. ʉʦʜʝʨʞʘʥʠʝ ʈʅʂ ʜʘʥʳ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ. 

 

2.8. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ñMicrosoft Excelò ʚʝʨʩʠʷ 13.0 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʜʝʣʘ ʧʨʦʛʨʘʤʤʳ ñɸʥʘʣʠʟ ʜʘʥʥʳʭò, 

ʧʦʜʨʘʟʜʝʣʘ ñʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘò. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʚʳʯʠʩʣʷʣʠ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʩʨʝʜʥʶʶ ʦʰʠʙʢʫ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-ʂʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ, ʧʦ ʬʦʨʤʫʣʝ: 

, 

ʛʜʝ ʛʜʝ Mdð ʩʨʝʜʥʷʷ ʨʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ, sd ð ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʟʥʦʩʪʝʡ, ʘ n 

ð ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ. 

ʇʨʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ u-ʢʨʠʪʝʨʠʡ 

ɺʠʣʢʦʢʩʦʥʘ-ʄʘʥʥ-ʋʠʪʥʠ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ SPSS 10.0 (SPSS, Inc., Chicago, IL). 
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ʂʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ñExcelò ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʇʠʨʩʦʥʫ ï r. ʆʰʠʙʢʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

,  

ʛʜʝ n ï ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, r ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. ʆʰʠʙʢʘ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 1/3 ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ.  

ʇʨʠ ʟʥʘʯʝʥʠʠ r ʜʦ 0,3 ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʯʠʪʘʝʪʩʷ ʩʣʘʙʦʡ, ʦʪ 0,3 ʜʦ 0,6 ï ʩʨʝʜʥʝʡ, 

ʧʨʠ 0,6 ʠ ʚʳʰʝ ï ʩʠʣʴʥʦʡ. ɿʥʘʢ çïè ʦʟʥʘʯʘʝʪ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 

 

2.9. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. 

ʋʨʦʚʥʠ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ ʚ ʦʙʨʘʟʮʘʭ ʧʣʘʟʤʳ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ELISA ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (çʅʘʙʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʠʥʦʛʦ ʕʇʆè: MyBioSource; ELISA 

Kit; MBS074889, MBS085451, MBS2883535, MBS743172).  

ʆʧʨʝʜʝʣʝʥʠʝ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʳʚʦʨʦʪʢʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 4 ʟʜʦʨʦʚʳʭ ʠ 18 ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ɸʏʉ ʩʚʠʥʝʡ. ʆʢʦʣʦ 4 ʤʣ 

ʢʨʦʚʠ ʙʨʘʣʠ ʠʟ ʛʣʘʟʥʦʡ ʚʝʥʳ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʧʳʪʝ ʩʚʠʥʝʡ. ʆʪʜʝʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʜʣʷ 

ʀʌɸ ʨʝʘʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ ʦʩʘʞʜʝʥʠʷ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ. ɼʦ 

ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʥʦʬʝʨʤʝʥʪʥʦʡ ʨʝʘʢʮʠʠ ʩʳʚʦʨʦʪʢʠ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -200 ʉÜ ʢʘʢ 

ʢʦʥʪʨʦʣʴʥʳʭ, ʪʘʢ ʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʩʳʚʦʨʦʪʦʢ 14 

ʜʥʝʡ.  

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʩʪʘʥʜʘʨʪʥʳʡ ʤʝʪʦʜ ELISA. ɸʥʪʠʪʝʣʘ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ   ʦʧʨʝʜʝʣʷʣʠ ʥʘʙʦʨʦʤ 

ʬʠʨʤʳ MyBioSource (ʉʐɸ) ʤʝʪʦʜʦʤ ELISA, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʚʝʨʜʦʬʘʟʥʦʡ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʡ ʪʝʭʥʠʢʝ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʨʘʟʮʳ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ ʚʥʦʩʠʣʠ ʚ 

ʣʫʥʢʠ ʩ ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʜʥʦ ʘʥʪʠʛʝʥʦʤ; ʧʦʩʣʝ ʧʦʣʫʯʘʩʦʚʦʡ ʠʥʢʫʙʘʮʠʠ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʩʚʷʟʳʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ, ʥʝʩʚʷʟʘʚʰʠʝʩʷ ʢʦʤʧʦʥʝʥʪʳ ʫʜʘʣʷʣʠ 
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ʦʪʤʳʚʘʥʠʝʤ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚ ʣʫʥʢʠ ʧʨʠʙʘʚʣʷʣʠ ʢʦʥʲʶʛʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʨʦʣʠʯʴʠʭ ʘʥʪʠ-

IgG ʘʥʪʠʪʝʣ ʯʝʣʦʚʝʢʘ ʩ ʧʝʨʦʢʩʠʜʘʟʦʡ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʳʚʘʝʪ ʪʠʧʠʯʥʳʡ ʠʤʤʫʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʩʦ ʩʧʝʮʠʬʠʯʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ ʩʚʠʥʴʠ. ʆʪʤʳʚʘʥʠʝʤ 

ʫʜʘʣʷʣʠ ʦʩʪʘʪʢʠ ʢʦʥʲʶʛʘʪʘ ʠ ʚʥʦʩʠʣʠ ʚ ʣʫʥʢʠ ʊʄɺ/ʩʫʙʩʪʨʘʪ, ʢʦʪʦʨʳʡ ʦʢʨʘʰʠʚʘʝʪ 

ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʠʤʤʫʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʛʦʣʫʙʦʡ, ʘ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʪʦʧ-ʨʝʘʛʝʥʪʘ ï ʚ 

ʞʝʣʪʳʡ ʮʚʝʪ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ï ʀʃ-17, 

ʀʃ-23, ɻ-ʂʉʌ ʠ ɻʄʂʉʌ ʘʥʪʠʪʝʣ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʟʫʯʝʥʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʜʘʥʘ ʚ ʧʢʛ/ʤʣ. 
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ɻʃɸɺɸ 3 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

3.1. ʇɸʊʆɻɽʅɽɿ ʄʀɽʃʆʀɼʅʓʍ ʂʃɽʊʆʂ ʇɽʈʀʌɽʈʀʏɽʉʂʆʁ ʂʈʆɺʀ 

ʉɺʀʅɽʁ ɺ ʅʆʈʄɽ ʀ ʇʈʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆ ɺʓɿɺɸʅʅʆʁ ʆʉʊʈʆʁ 

ʌʆʈʄɽ ɸʌʈʀʂɸʅʉʂʆʁ ʏʋʄʓ 

3.1.1. ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʚ 

ʢʦʥʪʨʦʣʝ ʠ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʚʘʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʢʦʪʦʨʳʝ, ʷʚʣʷʷʩʴ ʜʦʩʪʫʧʥʳʤʠ ʠ ʚʘʞʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʥʘʨʫʰʝʥʠʡ 

ʚ ʩʠʩʪʝʤʝ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, ʧʦʟʚʦʣʷʶʪ 

ʦʙʥʘʨʫʞʠʪʴ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ (Zhou et al. 2009; 

ʉʘʨʦʷʥ 2015). 

ʆʪʩʶʜʘ ʠ ʚʘʞʥʦʩʪʴ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ 

ʢʣʝʪʦʢ ʢʨʦʚʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 1 (ʂʘʨʘʣʦʚʘ et al. 2012). ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʣʝʡʢʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ (ʦʢʦʣʦ 55%) ʩʦʩʪʘʚʣʷʶʪ 

ʣʠʤʬʦʮʠʪʳ, ʘ ʥʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ ʚ ʩʫʤʤʝ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʠʤʝʨʥʦ 35% ʧʦʧʫʣʷʮʠʠ ʣʝʡʢʦʮʠʪʦʚ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ  ʣʠʪʝʨʘʪʫʨʳ (ʃʶʙʠʥ & ʂʦʥʦʚʘ 

2005), ʧʦ ʢʦʪʦʨʳʤ ʩʦʦʪʥʦʰʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ ʢ ʥʝʡʪʨʦʬʠʣʘʤ ʜʦʩʪʠʛʘʝʪ 1.8, ʘ ʧʦ ʥʘʰʠʤ 

ʜʘʥʥʳʤ ʚ ʥʦʨʤʝ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 1.65%. ʋʞʝ ʩ 1 ʜʧʠ ʙʦʣʝʟʥʠ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 22%, ʘ, ʥʘʯʠʥʘʷ ʩ 4 ʜʧʠ ʠ ʚʧʣʦʪʴ ʜʦ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʦʥʦ ʚ ʩʨʝʜʥʝʤ ʧʘʜʘʝʪ ʥʘ 60%. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚ ʢʦʥʪʨʦʣʝ 

ʤʝʨʪʚʳʝ ʢʣʝʪʢʠ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ, ʥʦ, ʥʘʯʠʥʘʷ ʩ 1 ʜʧʠ, ʦʥʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʩʚʠʥʝʡ ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʦʩʪʘʚʣʷʶʪ ʯʫʪʴ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ ʧʦʧʫʣʷʮʠʠ ʚʩʝʭ 

ʢʣʝʪʦʢ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠ ʩʦʩʪʘʚ ʥʝʡʪʨʦʬʠʣʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 2, ʚ ʢʦʪʦʨʦʡ ʜʘʶʪʩʷ ʜʘʥʥʳʝ ʧʦ 
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ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʦ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʧʨʠ 

ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ. 

ɺʳʰʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ ʥʝʡʪʨʦʬʠʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʤʠ ʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʇʦʩʣʝʜʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 8% ʥʝʡʪʨʦʬʠʣʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ (ʪʘʙʣʠʮʘ 2). ɺ 

ʢʨʦʚʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʶʥʳʝ ʬʦʨʤʳ (ʤʝʪʘʤʠʝʣʦʮʠʪʳ ʩʦʩʪʘʚʣʷʶʪ 

ʤʝʥʝʝ 1% ʧʦʧʫʣʷʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ).  

ʋʞʝ ʩ ʧʝʨʚʳʭ ʩʫʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ 

ʥʘ 17.0%, ʘ ʯʠʩʣʦ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 40%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 6 ʨʘʟ, ʚʧʝʨʚʳʝ ʧʦʷʚʣʷʶʪʩʷ 

ʧʨʦʤʠʝʣʦʮʠʪʳ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 2.0%. ʅʘ 2 ʜʧʠ ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ, ʧʨʦʜʦʣʞʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʨʘʚʥʠʚʘʷ ʩ ʢʦʥʪʨʦʣʝʤ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʥʪ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ 

ʚʧʣʦʪʴ ʜʦ 5 ʜʧʠ ʧʣʘʚʥʦ ʧʦʚʳʰʘʝʪʩʷ ʠ ʥʘ 5 ʜʧʠ ʚ 4 ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ ʠʭ ʧʨʦʮʝʥʪ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, 

ʭʦʪʷ ʧʨʦʜʦʣʞʘʝʪ ʧʨʝʚʦʩʭʦʜʠʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 2.5 ʨʘʟʘ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʯʠʩʣʦ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʢ 

ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʪʨʝʪʠ ʚʩʝʡ ʤʠʝʣʦʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʬʦʨʤʳ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʘ ʠʤʝʥʥʦ ʧʨʦʤʠʝʣʦʮʠʪʳ ʠ ʤʠʝʣʦʙʣʘʩʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ, ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʞʝ ʥʘ 1 

ʜʧʠ, ʘ ʟʘʪʝʤ, ʧʣʘʚʥʦ ʫʚʝʣʠʯʠʚʘʷʩʴ, ʢ ʢʦʥʮʫ ʙʦʣʝʟʥʠ ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 20% ʦʪ ʚʩʝʡ 

ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ ʢʣʝʪʢʠ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ, ʢʦʪʦʨʳʝ ʥʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʦʡ ʩʚʠʥʝʡ. 

ʂʨʦʤʝ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ (4a) ʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ (3) ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʩʚʠʥʝʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʤʝʪʘʤʠʝʣʦʮʠʪʳ (2b), ʧʨʦʤʠʝʣʦʮʠʪʳ (2a) ʠ 

ʤʠʝʣʦʙʣʘʩʪʳ (1).  
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ʊʘʙʣʠʮʘ 1. 

ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʷʜʝʨʥʳʭ ʬʦʨʤ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʚ 

ʥʦʨʤʝ ʠ ʧʨʠ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ (ʚ %). 

ʊʠʧʳ ʢʣʝʪʦʢ ʂʦʥʪʨʦʣʴ 1 ʜʧʠ 2 ʜʧʠ 3 ʜʧʠ 4 ʜʧʠ 5 ʜʧʠ 6 ʜʧʠ 7 ʜʧʠ 

ʃʠʤʬʦʮʠʪʳ 53.5Ñ5.1 40.8Ñ3.1* 37.2Ñ3.1* 34.3Ñ2.5* 31.1Ñ2.1* 29.7Ñ2.6* 27.4Ñ2.4* 22.7Ñ2.2* 

ʄʦʥʦʮʠʪʳ 10.2Ñ1.5 13.6Ñ2.3 16.0Ñ1.5** 17.2Ñ1.7** 18.3Ñ2.5** 17.3Ñ1.5** 16.1Ñ1.1** 10.8Ñ0.8 

ʄʠʝʣʦʠʜʥʳʝ 

ʢʣʝʪʢʠ 
34.7Ñ3.9 27.1Ñ2.6 20.5Ñ1.9* 19.5Ñ2.0* 14.4Ñ1.2* 14.7Ñ1.4* 14.6Ñ1.3* 12.3Ñ1.4* 

ʕʦʟʠʥ-

ʙʘʟʦʬʠʣʳ 
1.6Ñ04 4.3Ñ1.2 ** 3.5Ñ0.3 ** 3.6Ñ0.7 ** 2.8Ñ0.4 ** 3.6Ñ0.4 ** 3.7Ñ0.3 ** 2.9Ñ0.2 ** 

ʕʨʠʪʨʦʙʣʘʩʪ 0.0 8.0Ñ0.9 ** 13.0Ñ0.7** 12.5Ñ1.3** 11.9Ñ1.6** 10.9Ñ1.4** 9.5Ñ2.0 ** 6.1Ñ1.0 ** 

ʈʘʟʨʫʰʝʥʥʳʝ 0.0 6.2Ñ0.7** 9.8Ñ1.1** 12.9Ñ1.2** 21.6Ñ2.8** 23.8Ñ3.1** 28.7Ñ3.4** 45.2Ñ4.8** 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

 

 ʊʘʙʣʠʮʘ 2.  

 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʦ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʧʨʠ 

ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ (%). 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

 

ʂʨʦʤʝ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʧʘʪʦʣʦʛʠʯʥʳʝ ʬʦʨʤʳ ʥʝʡʪʨʦʬʠʣʦʚ. ʕʪʦ 

ʛʠʛʘʥʪʩʢʠʝ (7, 8) ʠ ʛʠʧʝʨʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ (ʰʝʩʪʴ ʠ ʙʦʣʝʝ ʩʝʛʤʝʥʪʦʚ) ʥʝʡʪʨʦʬʠʣʳ (4b), 

ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʳʝ (5a) ʠ ʜʝʛʨʘʜʠʨʫʶʱʠʝ ʥʝʡʪʨʦʬʠʣʳ (11, 12a). 

ʊʠʧʳ ʢʣʝʪʦʢ ʂʦʥʪʨʦʣʴ 1 ʜʧʠ 2 ʜʧʠ 3 ʜʧʠ 4 ʜʧʠ 5 ʜʧʠ 6 ʜʧʠ 7 ʜʧʠ 

ʄʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ 34.7Ñ3.9 27.1Ñ2.6 20.5Ñ1.9* 19.5Ñ2.0* 14.4Ñ1.2* 14.7Ñ1.4* 14.6Ñ1.3* 12.3Ñ1.4* 

ʄʠʝʣʦʙʣʘʩʪʳ - - 0.3Ñ0.1 1.1Ñ0.1 ** 2.2Ñ0.2** 2.1Ñ0.2** 3.3Ñ0.4** 4.1Ñ0.8* 

ʇʨʦʤʠʝʣʦʮʠʪʳ - 1.6Ñ0.1** 3.9Ñ0.8** 5.7Ñ1.0** 8.2Ñ0.8** 11.1Ñ1.7** 12.0Ñ2.2** 13.8Ñ3.1** 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 1.2Ñ0.3 8.2Ñ1.2** 14.7Ñ1.9** 15.7Ñ3.4** 21.5Ñ3.9** 23.6Ñ4.1** 27.4Ñ4.0** 34.2Ñ4.2** 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 
7.5Ñ2.7 12.5Ñ2.4 18.3Ñ2.6** 20.9Ñ2.8** 22.2Ñ3.7** 29.3Ñ4.4** 24.9Ñ5.3** 20.2Ñ4.1** 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 
91.3Ñ9.8 77.7Ñ10.2 62.8Ñ10.5 56.6Ñ11.3* 45.9Ñ10.7* 33.9Ñ12.7* 32.4Ñ11.4* 27.7Ñ5.1* 
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ʈʠʩʫʥʦʢ 1. ʂʣʝʪʢʠ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ɸʏʉ. 

1. ʄʠʝʣʦʙʣʘʩʪ, 2. a. ʇʨʦʤʠʝʣʦʮʠʪ, b. ʄʝʪʘʤʠʝʣʦʮʠʪ, 3. ʇʘʣʦʯʢʦʷʜʝʨʥʳʡ ʥʝʡʪʨʦʬʠʣ, 4. a. 

ʅʦʨʤʘʣʴʥʳʡ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʡ ʥʝʡʪʨʦʬʠʣ, b. ɻʠʧʝʨʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʡ ʥʝʡʪʨʦʬʠʣ, 5. a. 

ɺʘʢʫʦʣʠʟʠʨʦʚʘʥʥʳʡ ʥʝʡʪʨʦʬʠʣ, 6. a., ʙ. ɹʠʩʝʛʤʝʥʪʥʳʝ ʥʝʡʪʨʦʬʠʣʳ, 7. ʠ 8. ɻʠʛʘʥʪʩʢʠʡ 

ʧʨʦʤʠʝʣʦʮʠʪ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʡ ʥʝʡʪʨʦʬʠʣ, 9. ʇʘʪʦʣʦʛʠʯʥʳʡ ʧʘʣʦʯʢʦʷʜʝʨʥʳʡ ʥʝʡʪʨʦʬʠʣ, 

10. ʇʘʣʦʯʢʦʷʜʝʨʥʳʡ ʥʝʡʪʨʦʬʠʣ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʷʜʨʦʤ, 11. ʂʘʨʠʦʣʠʟʠʩ ʛʠʛʘʥʪʩʢʦʛʦ 

ʥʝʡʪʨʦʬʠʣʘ, 12. a. ʈʘʟʨʫʰʘʶʱʝʡʩʷ ʥʝʡʪʨʦʬʠʣ, b. ʇʘʪʦʣʦʛʠʯʥʳʡ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʡ 

ʥʝʡʪʨʦʬʠʣ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʪʨʦʬʠʣʠʷ, ʦʧʠʩʘʥʥʘʷ ʨʷʜʦʤ ʘʚʪʦʨʦʚ (Wardley & Wilkinson 1977), 

ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʟʨʝʣʳʭ ʬʦʨʤ, ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʣʝʪʦʢ ʥʝʡʪʨʦʬʠʣʴʥʦʛʦ ʨʷʜʘ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʧʫʣʷʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ɸʏʉ ʚʳʷʚʠʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʚʣʝʚʦ. 

ʇʦʷʚʣʷʶʪʩʷ ʤʝʪʘʤʠʝʣʦʮʠʪʳ, ʧʨʦʮʝʥʪ ʢʦʪʦʨʳʭ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʨʦʩʪʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ ʜʦʩʪʠʛʘʝʪ 10% 

ʧʦʧʫʣʷʮʠʠ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʧʫʣʷʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʚʳʷʚʠʣ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʚʣʝʚʦ. ʇʦʷʚʣʷʶʪʩʷ ʤʝʪʘʤʠʝʣʦʮʠʪʳ, ʧʨʦʮʝʥʪ ʢʦʪʦʨʳʭ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ, ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʙʦʣʝʟʥʠ ʜʦʩʪʠʛʘʝʪ 10% ʧʦʧʫʣʷʮʠʠ. ɺ ʥʦʨʤʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ/ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ ʩʦʩʪʘʚʣʷʣʦ ʧʨʠʤʝʨʥʦ 0.3.  

ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ/ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʢ ʢʦʥʮʫ ʧʝʨʚʳʭ ʩʫʪʦʢ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʚʦʟʨʘʩʪʘʷ ʚʜʚʦʝ ʠ ʜʦʩʪʠʛʘʷ 

0.65, ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ ʧʨʦʷʚʣʷʝʪʩʷ ʢ 48 ʯʘʩʘʤ ʧʦʩʣʝ ʠʥʬʝʢʮʠʠ, ʢʦʛʜʘ 

ʥʘʯʠʥʘʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠʥʚʝʨʩʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ/ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ (1.5% - 3.5% ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʙʦʣʝʟʥʠ).  

ʀʥʚʝʨʩʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ/ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʜʦʩʪʠʛʘʷ 

ʧʠʢʘ ʢ 4 ʜʧʠ, ʩʦʭʨʘʥʷʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʬʘʟʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʛʨʘʬʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʝʛʦ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ï ʚʤʝʩʪʝ ʩ ʜʘʥʥʳʤʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ.  

 

3.1.2. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ ʨʘʥʥʠʝ ʬʦʨʤʳ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʦʩʪʘʚʣʷʶʪ ʤʝʪʘʤʠʝʣʦʮʠʪʳ (ʃʶʙʠʥ & 

ʂʦʥʦʚʘ 2005) ʠ ɗʦʦʪʥʦʰʝʥʠʝ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʢ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʤ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0.3.  
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ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʚʝʨʭʫ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ (ʙʦʣʝʝ 94%) 

ʩʦʩʪʘʚʣʷʶʪ ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ, ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʜʦʩʪʠʛʘʝʪ 0.24. ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ ʩʫʪʦʢ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʘʜʘʝʪ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 

ʢʨʦʚʠ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝʜʦʩʪʦʚʝʨʥʦ.  

ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʷʜʨʘ, ʪʘʢ ʠ ʮʠʪʦʧʣʘʟʤʳ 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʦʥʪʨʦʣʝ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʄʝʪʘʤʠʝʣʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ, ʥʝʜʦʩʪʦʚʝʨʥʦ ʢʨʫʧʥʝʝ ʥʝʡʪʨʦʬʠʣʦʚ. ʉ ʧʝʨʚʳʭ 

ʩʫʪʦʢ ʨʘʟʤʝʨʳ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʤʠʝʣʦʮʠʪʳ, ʘ ʩʦ ʚʪʦʨʳʭ ʩʫʪʦʢ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʠʝʣʦʙʣʘʩʪʳ ï 

ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʢʣʝʪʢʠ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʩʚʠʥʝʡ (ʪʘʙʣʠʮʘ 

3). ʈʘʟʤʝʨʳ ʮʠʪʦʧʣʘʟʤʳ, ʷʜʨʘ, ʠ ʷʜʨʳʰʝʢ ʧʦʩʣʝʜʥʠʭ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. ʇʨʦʤʠʝʣʦʮʠʪʳ ʩ ʧʝʨʚʳʭ ʩʫʪʦʢ ʙʦʣʝʟʥʠ ʧʣʘʚʥʦ, 

ʥʦ ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢʘʢ ʚ ʨʘʟʤʝʨʘʭ, ʪʘʢ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʘ ʥʘ ʤʝʪʘʤʠʝʣʦʮʠʪʳ ʚ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ 

ʠ, ʭʦʪʷ ʨʘʟʤʝʨʳ ʠʭ ʷʜʝʨ ʠ ʮʠʪʦʧʣʘʟʤʳ ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʨʘʟʤʝʨʳ ʠʭ ̫ʜʨʳʰʝʢ, 

ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʷʩʴ ʢ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2.5 ʨʘʟʘ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʇʣʦʱʘʜʴ ʮʠʪʦʧʣʘʟʤʳ ʠ ʷʜʨʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚʧʣʦʪʴ ʜʦ 

ʰʝʩʪʳʭ ʩʫʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʨʘʟʤʝʨʳ ʠʭ ʷʜʨʳʰʝʢ ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʷʩʴ 

ʢ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2.5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ ʧʦʩʣʝʜʥʠʭ ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ ʯʠʩʣʘ 

ʛʠʛʘʥʪʩʢʠʭ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ 

ʧʦʩʣʝʜʥʠʭ. ʇʦʩʣʝʜʥʠʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦ 2 ʜʧʠ ʠ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ, ʥʦ ʠʭ 

ʯʠʩʣʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 2% ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʛʠʧʝʨʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ 3%.   

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4, ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʷʜʨʝ ʠ ʮʠʪʦʧʣʘʟʤʝ ʥʝʡʪʨʦʬʠʣʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʟʥʠ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  
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ʊʘʙʣʠʮʘ 3.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ (ʤʢʤ
2
). 

ʊʠʧʳ ʢʣʝʪʦʢ ʉʪʨʫʢʪʫʨʘ ʂʦʥʪʨʦʣʴ 1 ʜʧʠ 2 ʜʧʠ 3 ʜʧʠ 4 ʜʧʠ 5 ʜʧʠ 6 ʜʧʠ 7 ʜʧʠ 

ʄʠʝʣʦʙʣʘʩʪʳ 

ʎʠʪʦʧʣʘʟʤʘ - - 166.3Ñ27.8 156Ñ20.0 123.2Ñ23.3 112.3Ñ35.6 116.3Ñ4.6 114.1Ñ5.6 

ʗʜʨʦ - - 94.3Ñ32.0 78.2Ñ17.4 72.1Ñ16.2 78.2Ñ27.3 69.7Ñ8.1 54.3Ñ9.9 

ʗʜʨʳʰʢʦ - - 6.4Ñ1.7 6.4Ñ1.5 5.8Ñ0.8 4.9Ñ0.8 4.1Ñ1.1 3.1Ñ0.5 

ʇʨʦʤʠʝʣʦʮʠʪʳ 

ʎʠʪʦʧʣʘʟʤʘ - 58.9Ñ9.0 78.8Ñ9.9 120.2Ñ12.8** 125.1Ñ11.8** 122.6Ñ10.0** 129.4Ñ12.3** 121.8Ñ21.3** 

ʗʜʨʦ - 39.5Ñ6.0 45.6Ñ2.3 65.9Ñ13.4 66.4Ñ9.1 73.2Ñ3.5** 77.9Ñ6.8** 74.1Ñ9.8** 

ʗʜʨʳʰʢʦ - 3.0Ñ0.5 2.6Ñ0.2 4.0Ñ0.2 4.3 Ñ0.6 4.6Ñ0.5 5.5Ñ0.7 5.6Ñ0.8 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 

ʎʠʪʦʧʣʘʟʤʘ 118.6Ñ5.2 102.2Ñ14.3 111.3Ñ8.0 112.5Ñ5.7 126.4Ñ9.5 130.1Ñ7.2 135.2Ñ7.3
a
 130.8Ñ8.2 

ʗʜʨʦ 72.6Ñ8.3 53.7Ñ6.5 50.5Ñ8.1 42.2Ñ3.8 45.0Ñ3.6 68.8Ñ3.1 67.7Ñ3.3 61.7Ñ2.8 

ʗʜʨʳʰʢʦ 7.8Ñ3.3 3.6Ñ0.4 3.3Ñ0.5 2.8Ñ0.3 2.8Ñ0.3 3.8Ñ0.4 4.2Ñ1.3 3.2Ñ0.3 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʅʝʡʪʨʦʬʠʣʳ 

ʎʠʪʦʧʣʘʟʤʘ 104.4Ñ11.0 94.4Ñ7.2 107.5Ñ7.2 114.1Ñ5.0 111.6Ñ5.4 112.2Ñ5.9 112.0Ñ0.4 134.8Ñ5.6
a
 

ʗʜʨʦ 50.4Ñ3.9 31.7Ñ2.5 40.9Ñ5.6 43.6Ñ2.4 53.5Ñ2.8 60.5Ñ3.5 61.2Ñ2.9 62.4Ñ6.7
a
 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʅʝʡʪʨʦʬʠʣʳ 

ʎʠʪʦʧʣʘʟʤʘ 104.3Ñ3.8 89.8Ñ4.0* 94.8Ñ19.9 115.6Ñ6.6 114.2Ñ11.3 102.9Ñ30.0 105.2Ñ15.8 104.6Ñ18.1 

ʗʜʨʦ 55.2Ñ2.2 30.5Ñ1.5* 39.9Ñ6.6 42.3Ñ3.4 52.7Ñ1.8 52.1Ñ11.2.0 51.8Ñ9.7 49.2Ñ9.2 

 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1ʜʧʠ (p<0.05-0.01) 
a 
ʪʝʥʜʝʥʮʠʷ (p<0.1) 

3
8 
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ʇʨʠ ʵʪʦʤ ʥʝʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʷʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ 

ʩ ʤʝʪʘʤʠʝʣʦʮʠʪʘʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʣʦʱʘʜʠ ʮʠʪʦʧʣʘʟʤʳ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʱʘʜʠ ʷʜʨʘ ʠ ʷʜʨʳʰʝʢ.  

ʉʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʧʨʦʤʠʝʣʦʮʠʪʘʭ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʚ ʮʠʪʦʧʣʘʟʤʝ, ʷʜʨʝ ʠ ʷʜʨʳʰʢʘʭ ʧʨʦʤʠʝʣʦʮʠʪʦʚ ʫʞʝ ʢ ʪʨʝʪʴʠʤ ʩʫʪʢʘʤ ʙʦʣʝʟʥʠ ʠ ʵʪʘ 

ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʢʦʥʮʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʤʠʝʣʦʙʣʘʩʪʘʭ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʘʣʠʩʴ ʩʘʤʳʤʠ ʨʘʥʥʠʤʠ ʠʟ ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʙʦʣʝʟʥʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, 

ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʈʅʂ ʚʦ ʚʩʝʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ 

ʤʠʝʣʦʙʣʘʩʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʨʝʟʢʦʝ ʦʤʦʣʦʞʝʥʠʝ ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ, ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʠʟ 

ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʚʠʟʫʘʣʴʥʦ ʤʠʝʣʦʙʣʘʩʪʦʚ, ʥʦ ʠ ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʥʠʭ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʚʳʥʫʞʜʝʥʥʳʤ ʚʳʙʨʦʩʦʤ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʥʝ ʟʘʢʦʥʯʠʚʰʠʭ ʩʦʟʨʝʚʘʥʠʝ ʤʠʝʣʦʙʣʘʩʪʦʚ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʦ ʚʩʝʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʦʤʠʝʣʦʮʠʪʦʚ ʨʘʟʤʝʨʳ ʮʠʪʦʧʣʘʟʤʳ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʈʅʂ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʘ ʚ ʤʝʪʘʤʠʝʣʦʮʠʪʘʭ ʠ ʥʝʡʪʨʦʬʠʣʘʭ ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ, ʢʘʢ ʨʘʟʤʝʨʦʚ, ʪʘʢ ʠ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʠʭ ʩʪʨʫʢʪʫʨʘʭ. ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʢʣʝʪʦʢ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʭ ʩʪʨʫʢʪʫʨʘʭ ʈʅʂ 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ.  
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ʊʘʙʣʠʮʘ 4.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ (ʫ.ʝ.) 

ʊʠʧʳ ʢʣʝʪʦʢ ʉʪʨʫʢʪʫʨʘ ʂʦʥʪʨʦʣʴ 1 ʜʧʠ 2 ʜʧʠ 3 ʜʧʠ 4 ʜʧʠ 5 ʜʧʠ 6 ʜʧʠ 7 ʜʧʠ 

ʄʠʝʣʦʙʣʘʩʪʳ 

ʎʠʪʦʧʣʘʟʤʘ - - 117.6Ñ19.2 115.3Ñ12.5 102.5Ñ19.5 108.1Ñ27.2 106.1Ñ2.3 84.2Ñ5.3* 

ʗʜʨʦ - - 85.6Ñ26.6 82.6Ñ14.9 80.5Ñ12.5 79.9Ñ21.0 78.3Ñ9.9 63.9Ñ6.3* 

ʗʜʨʳʰʢʦ - - 6.5Ñ1.7 8.0Ñ1.3 6.7Ñ0.9 6.5Ñ0.5 5.2Ñ1.2 4.4Ñ0.4 

ʇʨʦʤʠʝʣʦʮʠʪʳ 

ʎʠʪʦʧʣʘʟʤʘ - 46.1Ñ6.9 58.0Ñ6.8 97.2Ñ10.9 102.8Ñ9.1 100.1Ñ7.2 107.6Ñ8.3 89.0Ñ14.8** 

ʗʜʨʦ - 50.6Ñ5.9 50.4Ñ1.5 68.2Ñ9.9 75.8Ñ8.9 76.2Ñ3.0 82.6Ñ3.8 77.6Ñ5.8** 

ʗʜʨʳʰʢʦ - 4.5Ñ0.5 4.1Ñ0.3 5.7Ñ0.3 6.1Ñ0.6 6.3Ñ0.5 6.7Ñ0.7 6.8Ñ0.6 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 

ʎʠʪʦʧʣʘʟʤʘ 85.2Ñ3.9 77.5Ñ10.4 80.6Ñ5.5 82.3Ñ4.6 93.9Ñ7.0 89.3Ñ5.2 91.2Ñ4.9 95.3Ñ5.4 

ʗʜʨʦ 79.6Ñ9.0 48.7Ñ5.8 53.7Ñ6.3 50.7Ñ3.3 63.1Ñ3.7 71.8Ñ2.4 76.4Ñ2.7 70.8Ñ2.0 

ʗʜʨʳʰʢʦ 10.0Ñ4.2 4.2Ñ0.4 4.2Ñ0.4 4.4Ñ0.3 5.5Ñ0.6 5.7Ñ0.4 8.5Ñ6.2 5.7Ñ0.3 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʅʝʡʪʨʦʬʠʣʳ 

ʎʠʪʦʧʣʘʟʤʘ 74.8Ñ7.8 68.6Ñ5.0 79.1Ñ5.3 86.6Ñ3.3 98.1Ñ4.1 94.3Ñ4.2 102.2Ñ18.6** 99.6Ñ3.1 

ʗʜʨʦ 61.0Ñ2.8 43.7Ñ5.8 47.8Ñ4.6 55.3Ñ2.1 71.8Ñ2.5 68.7Ñ2.9 99.0Ñ1.2** 72.2Ñ5.8 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʎʠʪʦʧʣʘʟʤʘ 77.2Ñ2.8 61.8Ñ2.9 70.1Ñ4.5 84.6Ñ4.9 91.8Ñ7.6 87.7Ñ22.8 85.2Ñ12.8 78.9Ñ11.6 

ʗʜʨʦ 66.9Ñ1.9 41.5Ñ1.4* 37.6Ñ3.3* 52.3Ñ3.4
a
 61.6Ñ2.4 55.0Ñ11.1 56.5Ñ9.5 58.7Ñ9.2 

 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 2 ʜʧʠ ʠ/ʠʣʠ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 2 ʜʧʠ ʠ/ʠʣʠ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 
a
ʪʝʥʜʝʥʮʠʷ (p<0.1) 

4
0 
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3.1.3. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ɸʏʉ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠ ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ, ʪʝʨʤʠʥʘʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʠ ʜʠʧʣʦʠʜʥʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʝʤ, ʧʨʘʢʪʠʯʝʩʢʠ, ʦʪʩʫʪʩʪʚʫʶʪ ʥʝʟʨʝʣʳʝ ʬʦʨʤʳ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 1.0%, ʥʦ ʫʞʝ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʙʦʣʝʟʥʠ ʠʭ ʯʠʩʣʦ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʤʠʝʣʦʮʠʪʳ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ ʷʜʨʘʭ ʨʘʥʥʠʭ ʬʦʨʤ ʣʝʡʢʦʮʠʪʦʚ ʩʚʠʥʝʡ ʧʨʠ ɸʏʉ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘʤʠ ʚ ʚʠʜʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʜʝʨ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʦ ʢʣʘʩʩʘʤ 

ʧʣʦʠʜʥʦʩʪʠ.  

ʅʘ ʨʠʩʫʥʢʘʭ 2ɸ-2ɾ ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʷʜʝʨ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʦ ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ. ɺ 1 ʜʧʠ ʤʠʝʣʦʠʜʥʘʷ ʧʦʧʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʠʧʣʦʠʜʥʳʤʠ ʛʠʧʝʨʜʠʧʣʦʠʜʥʳʤʠ ʠ ʪʝʪʨʘʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʜʦʣʷ 

ʛʠʧʝʨʜʠʧʣʦʠʜʥʳʭ ʷʜʝʨ ʩʥʠʞʘʝʪʩʷ, ʠ ʢ 7 ʜʧʠ ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ, ʠ ʧʦʧʫʣʷʮʠʷ ʨʘʥʥʠʭ 

ʤʠʝʣʦʙʣʘʩʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʜʠʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ.  

ʅʘ ʨʠʩʫʥʢʝ 3ɸ-3ɿ ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʷʜʝʨ ʥʝʡʪʨʦʬʠʣʦʚ 

ʧʦ ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ. ʅʘ ʛʠʩʪʦʛʨʘʤʤʘʭ ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʤʤʘʨʥʦ ʚ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʠʭ ʷʜʨʘ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ ʚʩʝ ʥʝʡʪʨʦʬʠʣʳ ʚ ʢʦʥʪʨʦʣʝ ʜʠʧʣʦʠʜʥʳ (3ɸ), ʦʜʥʘʢʦ ʥʘ 1 ʠ 2 

ʜʧʠ ʚ ʧʦʧʫʣʷʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʠʧʝʨʜʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 3, 4, 5, 6 ʠ 7 ʜʧʠ ʧʦʩʣʝʜʥʠʝ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ, ʠ ʚʩʷ 

ʧʦʧʫʣʷʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʛʠʧʦʜʠʧʣʦʠʜʥʳʝ ʜʠʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʛʠʧʦʜʠʧʣʦʠʜʥʳʝ ʥʝʡʪʨʦʬʠʣʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʠʙʝʣʠ ʯʘʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ 

ʟʘʚʝʨʰʘʶʱʠʭ ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ. ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ɼʅʂ ʚʳʷʚʠʣʦ, ʯʪʦ ʚʩʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʙʝʣʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʜʠʧʣʦʠʜʥʳ ʠ ʣʠʰʴ 
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ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ, ʧʨʠʯʝʤ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ. 

 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ (ʩʫʤʤʘʨʥʦ) ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʩʚʠʥʝʡ ʧʦ ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʧʣʦʠʜʥʦʩʪʴ ʷʜʝʨ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ñʩò 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɸ. ï 1 ʜʧʠ, ɹ. ï 2 ʜʧʠ, ɺ ï 3 ʜʧʠ, ɻ ï4 ʜʧʠ, ɼ ï5 ʜʧʠ, ɽ ï6 ʜʧʠ, ɾ ï7 ʜʧʠ. 
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ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʥʝʡʪʨʦʬʠʣʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʧʦ 

ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ ʚ ʢʦʥʪʨʦʣʝ ʠ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ɸ-ʢʦʥʪʨʦʣʴ, ɹ-1 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ɺ-2 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ɻ-3 ʜʝʥʴ ʧʦʩʣʝ  

ʟʘʨʘʞʝʥʠʷ, ɼ-4 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ɽ-5 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ɾ-6 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, 

ɿ-7 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. 
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3.2.  ʇɸʊʆɻɽʅɽɿ ʄʀɽʃʆʀɼʅʓʍ ʂʃɽʊʆʂ ʂʆʉʊʅʆɻʆ ʄʆɿɻɸ ʉɺʀʅɽʁ ɺ 

ʅʆʈʄɽ ʀ ʇʈʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆ ɺʓɿɺɸʅʅʆʁ ʆʉʊʈʆʁ ʌʆʈʄɽ 

ɸʌʈʀʂɸʅʉʂʆʁ ʏʋʄʓ 

 

3.2.1. ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʚ ʥʦʨʤʝ ʠ ʚ 

ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʚʝʩʴʤʘ ʨʝʜʢʠ (Jain 1986) ʠ ʚʳʷʚʣʷʶʪ ʙʦʣʴʰʦʡ 

ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ ʧʦ ʧʦʧʫʣʷʮʠʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʢʣʝʪʦʢ (Harvey 2012). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠʤʝʶʪʩʷ ʜʚʝ ʛʨʫʧʧʳ ʢʣʝʪʦʢ. ʕʪʦ ʢʨʦʚʝʪʚʦʨʥʳʝ ʠ 

ʥʝʢʨʦʚʝʪʚʦʨʥʳʝ ʢʣʝʪʢʠ. ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʷʪʩʷ ʬʠʙʨʦʙʣʘʩʪʳ, ʦʩʪʝʦʙʣʘʩʪʳ, ʞʠʨʦʚʳʝ ʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 2% ʦʪ ʚʩʝʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʩʚʠʥʝʡ. ʅʘ ʜʦʣʶ ʢʣʝʪʦʢ ʧʘʨʝʥʭʠʤʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 98% ʢʣʝʪʦʢ, ʧʨʠ ʵʪʦʤ ʚ 

ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʢʘʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʝʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʨʦʜʦʥʘʯʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʢʣʝʪʢʠ, ʥʘʯʠʥʘʷ ʩ ʙʣʘʩʪʥʳʭ ʠ ʢʦʥʯʘʷ ʟʨʝʣʳʤʠ ʬʦʨʤʘʤʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʧʫʣʷʮʠʷ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʙʝʟ ʫʯʝʪʘ 

ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ ʠ ʥʝʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʭ ʨʘʥʥʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʤʠʝʣʦʛʨʘʤʤʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (ʪʘʙʣʠʮʘ 5) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʢʣʝʪʦʯʥʳʤʠ 

ʣʠʥʠʷʤʠ: ʵʪʦ ʤʦʥʦʮʠʪʘʨʥʘʷ, ʣʠʤʬʦʠʜʥʘʷ, ʤʠʝʣʦʠʜʥʘʷ, ʵʨʠʪʨʦʙʣʘʩʪʠʯʝʩʢʘʷ ʠ ʵʦʟʠʥʦʬʠʣʴʥʘʷ 

ʣʠʥʠʠ. 

ʇʦ ʥʘʰʠʤ ʠ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ (ʃʶʙʠʥ & ʂʦʥʦʚʘ 2005) ʦʢʦʣʦ 32% ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʢʣʝʪʢʠ ʵʨʠʪʨʦʠʜʥʦʡ ʣʠʥʠʠ, ʣʠʤʬʦʠʜʥʘʷ ʧʦʧʫʣʷʮʠʷ, ʚʢʣʶʯʘʷ ʛʨʘʥʫʣʷʨʥʳʝ ʣʠʤʬʦʮʠʪʳ, 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 37% ʧʦʧʫʣʷʮʠʠ, ʤʠʝʣʦʠʜʥʘʷ 24% ʠ ʤʦʥʦʮʠʪʘʨʥʘʷ 7,4%. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʪʘʙʣʠʮʳ 5, ʚ ʢʦʥʪʨʦʣʝ ʤʝʨʪʚʳʝ ʢʣʝʪʢʠ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʥʦ, ʥʘʯʠʥʘʷ ʩʦ 2 ʜʧʠ, ʦʥʠ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʩʚʠʥʝʡ ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʦʩʪʘʚʣʷʶʪ ʯʫʪʴ ʤʝʥʴʰʝ 25% 

ʧʦʧʫʣʷʮʠʠ ʚʩʝʭ ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʘ ʯʠʩʣʦ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢ ʵʪʦʤʫ 

ʚʨʝʤʝʥʠ ʫʤʝʥʴʰʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10% ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ. 
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ʉʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʪʘʢʞʝ ʩʦʩʪʘʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ 

ʪʘʙʣʠʮʝ 6, ʚ ʢʦʪʦʨʦʡ ʜʘʝʪʩʷ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʩʚʠʥʝʡ 

ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʙʱʝʝ ʯʠʩʣʦ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʙʣʠʮʘ 5.  

ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʷʜʝʨʥʳʭ ʬʦʨʤ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʚ ʥʦʨʤʝ ʠ ʚ 

ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ. (ʚ %). 

 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05 - p<0.001) 

** ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05 - p<0.001) 

 

ʊʘʢ ʫʞʝ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʨ<0.001), ʘ ʟʘʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʧʦ 

ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʚʳʷʚʠʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʨʘʥʥʠʭ ʬʦʨʤ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚʧʣʦʪʴ ʜʦ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʠ ʢ 7 ʜʧʠ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʦʧʫʣʷʮʠʠ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʟʘʥʠʤʘʶʪ ʤʝʪʘʤʠʝʣʦʮʠʪʳ.  

ʊʠʧʳ ʢʣʝʪʦʢ ʂʦʥʪʨʦʣʴ 2 ʜʧʠ 3 ʜʧʠ 5 ʜʧʠ 7 ʜʧʠ 

ʄʦʥʦʮʠʪʳ-

ʤʦʥʦʙʣʘʩʪʳ 
7.4Ñ0.8 9.2Ñ1.7 9.4Ñ1.2 9.3Ñ0.5** 8.8Ñ0.8 

ʃʠʤʬʦʠʜʥʳʝ ʢʣʝʪʢʠ  27.1Ñ1.2 29.6Ñ1.7 21.1Ñ1.0* 19.7Ñ2.0* 19.1Ñ1.2* 

ʄʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ 23.7Ñ2.1 13.1Ñ0.8* 15.9Ñ2.2* 14.4Ñ1.5* 10.3Ñ1.0* 

ɻʨʘʥʫʣʷʨʥʳʝ 

ʣʠʤʬʦʮʠʪʳ 
9.9Ñ1.2 10.9Ñ0.9 10.9Ñ1.0 8.3Ñ0.6 8.7Ñ0.7 

ʕʨʠʪʨʦʠʜʥʳʝ ʢʣʝʪʢʠ 31.9Ñ1.5 25.1Ñ1.1* 20.8Ñ1.2* 24.3Ñ1.6 22.0Ñ1.2* 

ʈʘʟʨʫʰʝʥʥʳʝ ʢʣʝʪʢʠ - 10.9Ñ2.4** 
19.1Ñ2.6*

* 
22.8Ñ4.0** 23.3Ñ2.2** 

ʇʘʪʦʣʦʛʠʯʥʳʝ ʢʣʝʪʢʠ - 1.5Ñ0.4** 3.8Ñ0.6** 5.8Ñ0.7** 6.8Ñ1** 
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ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʠʥʜʝʢʩʘ ʩʦʟʨʝʚʘʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ ʦʥ ʨʘʚʝʥ 0.59, ʢʦʛʜʘ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʦʨʤʝ ʢʦʩʪʥʦʤʦʟʛʦʚʦʡ 

ʠʥʜʝʢʩ ʩʦʟʨʝʚʘʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʨʘʚʝʥ 0.6-0.8. ʪ.ʝ. ʦʥ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʇʨʠ ʵʪʦʤ ʫʞʝ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʯʠʩʣʦ ʨʘʥʥʠʭ ʬʦʨʤ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 1.2 ʨʘʟʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʣʠʯʠʠ ʨʝʟʝʨʚʘ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. 

 

ʊʘʙʣʠʮʘ 6.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʧʦ ʩʪʝʧʝʥʠ  

ʟʨʝʣʦʩʪʠ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ (%). 

 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05 - p<0.001) 

** ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05 - p<0.001) 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʩʫʪʦʢ ʦʥ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ 

ʧʨʝʜʝʣʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0.85, 0,74 ʠ 0,79. ʅʘʯʠʥʘʷ ʩ ʧʷʪʳʭ ʩʫʪʦʢ ʢʦʩʪʥʦʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ 

ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʜʦʩʪʠʛʘʝʪ 2,7, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ 

ʊʠʧʳ ʢʣʝʪʦʢ ʂʦʥʪʨʦʣʴ 2 ʜʧʠ 3 ʜʧʠ 4 ʜʧʠ 5 ʜʧʠ 6 ʜʧʠ 7 ʜʧʠ 

ʄʠʝʣʦʠʜʥʳʝ 

ʢʣʝʪʢʠ 
23.7Ñ2.1 13.1Ñ0.8* 15.9Ñ2.2* 15.2Ñ1.8* 14.4Ñ1.5* 12.8Ñ1.2* 10.3Ñ1.0* 

ʄʠʝʣʦʙʣʘʩʪʳ 6.7Ñ1.1 5.2Ñ0.9 4.6Ñ1.0 3.9Ñ0.9* 4.1Ñ1.3 4.3Ñ1.2 3.7Ñ0.9* 

ʇʨʦʤʠʝʣʦʮʠʪʳ 7.7Ñ1.5 14.3Ñ3.3** 9.3Ñ2.0 9.8Ñ2.4 9.2Ñ2.1 9.5Ñ1.9 13.6Ñ3.0** 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 22.5Ñ4.7 24.7Ñ4.2 25.8Ñ2.9 27.7Ñ5.1 32.6Ñ5.3 45.2Ñ5.7** 47.9Ñ5.2** 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 8.6Ñ2.2 16.9Ñ3.8 29.0Ñ3.6** 25.5Ñ3.4** 23.2Ñ3.2** 21.8Ñ3.8** 18.0Ñ2.9** 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 54.0Ñ4.1 35.1Ñ4.4* 24.7Ñ3.5* 27.2Ñ3.6* 23.3Ñ3.7* 11.9Ñ2.8* 6.6Ñ1.4* 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʥʝʡʪʨʦʬʠʣʳ 
0.5Ñ0.1 3.8Ñ0.8** 4.7Ñ1.2** 5.8Ñ2.3** 7.6Ñ3.4** 7.4Ñ3.2** 10.2Ñ2.8** 

ʉʫʤʤʘʨʥʦ 

ʨʘʥʥʠʝ ʬʦʨʤʳ 

ʢʣʝʪʦʢ 

36.9Ñ3.6 44.2Ñ4.7 42.6Ñ4.2 41.4Ñ5.5 45.9Ñ5.2 59Ñ5.4** 65.2Ñ7.1** 
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ʦʤʦʣʦʞʝʥʠʝ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʘ ʯʠʩʣʦ ʧʘʪʦʣʦʛʠʯʥʳʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦ 10%.  

ɺ ʧʨʦʮʝʩʩʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʷʪ ʠʭ ʯʠʩʣʦ ʚ ʢʦʥʪʨʦʣʝ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ, ʯʝʤ ʚ 8 ʨʘʟ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ï ʨʘʥʥʠʝ ʬʦʨʤʳ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʥʘ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʜʦʩʪʠʛʘʶʪ 65% ʧʦʧʫʣʷʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ɸʏʉ. 

 

ʀʪʘʢ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʩʫʪʦʢ ʙʦʣʝʟʥʠ ʢʦʩʪʥʦʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ ʩʦʟʨʝʚʘʥʠʷ 

ʥʝʡʪʨʦʬʠʣʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ 

ʨʝʟʝʨʚʘ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʭr ʢʣʝʪʦʢ, ʘ, ʥʘʯʠʥʘʷ ʩ ʧʷʪʳʭ ʩʫʪʦʢ, ʦʥ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʠ ʢ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʫʞʝ ʚ 3,5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʝʟʢʦʤ ʦʤʦʣʦʞʝʥʠʠ ʤʠʝʣʦʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ 



48 

 

ʙʦʣʝʟʥʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʨʘʥʥʠʭ ʬʦʨʤ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʥʘ 

ʬʦʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʣʠʤʬʦʮʠʪʦʟʘ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʦʤʦʣʦʞʝʥʠʝ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʛʝʥʝʨʘʪʠʚʥʦʤ ʩʜʚʠʛʝ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʛʦʚʦʨʠʪ ʦ ʧʦʚʳʰʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʦʤ ʢʨʦʚʝʪʚʦʨʝʥʠʷ.  

ʉ 3 ʜʧʠ ʠ ʜʦ ʢʦʥʮʘ ʙʦʣʝʟʥʠ ʦʥ ʟʘʤʝʥʷʝʪʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤ ʩʜʚʠʛʦʤ ʤʠʝʣʦʠʜʥʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʛʥʝʪʝʥʠʠ ʬʫʥʢʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʘ 

ʥʘ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʩʜʚʠʛ ʥʝʡʪʨʦʬʠʣʦʚ ʫʩʫʛʫʙʣʷʝʪʩʷ ʠ 

ʯʠʩʣʦ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 8 ʨʘʟ, ʘ ʯʠʩʣʦ ʧʘʪʦʣʦʛʠʯʥʳʭ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 10%. ʊʘʢʦʡ ʩʜʚʠʛ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ ʬʦʥʝ ʣʝʡʢʦʧʝʥʠʠ 

ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ.  

 

3.2.2. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʜʦʣʶ ʢʣʝʪʦʢ ʧʘʨʝʥʭʠʤʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 98% 

ʢʣʝʪʦʢ, ʧʨʠ ʵʪʦʤ ʚ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʢʘʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʝʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʨʦʜʦʥʘʯʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʪʘʢ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʢʣʝʪʢʠ, ʥʘʯʠʥʘʷ ʩ ʙʣʘʩʪʥʳʭ ʠ ʢʦʥʯʘʷ 

ʟʨʝʣʳʤʠ ʬʦʨʤʘʤʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʧʫʣʷʮʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʙʝʟ ʫʯʝʪʘ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ ʠ ʥʝʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʭ ʨʘʥʥʠʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʧʦ ʥʘʰʠʤ ʠ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 24% ʢʣʝʪʦʢ 

ʧʘʨʝʥʭʠʤʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (ʉʘʨʦʷʥ et al. 2015). 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ɸʏʉ ʩʦʩʪʘʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʂʄ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʉʘʨʦʷʥ et al. 2015). ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʱʝʝ 

ʯʠʩʣʦ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʂʄ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʂʄ 

ʟʘʥʠʤʘʶʪ ʤʝʪʘʤʠʝʣʦʮʠʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʫʚʝʣʠʯʠʚʘʷʩʴ, ʥʘ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʠʭ ʯʠʩʣʦ ʚ ʢʦʥʪʨʦʣʝ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ.  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 7 ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʢʣʝʪʢʘʤʠ ʚ ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ, ʢʘʢ ʫ ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ, ʪʘʢ ʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ, ʷʚʣʷʶʪʩʷ ʤʠʝʣʦʙʣʘʩʪʳ, ʧʣʦʱʘʜʴ 

ʢʦʪʦʨʳʭ ʥʝʜʦʩʪʦʚʝʨʥʦ ʢʨʫʧʥʝʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ʇʦʩʣʝʜʥʠʝ 

ʦʩʪʘʶʪʩʷ ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʤʠʝʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʟʥʠ. ʕʪʦ 

ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʨʘʟʤʝʨʘʤ ʷʜʨʘ, ʮʠʪʦʧʣʘʟʤʳ ʠ ʷʜʨʳʰʝʢ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʙʦʣʝʟʥʠ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ï ʨʘʟʤʝʨʳ ʤʠʝʣʦʙʣʘʩʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ (ʨ<0.001). ɺ ʢʦʥʪʨʦʣʝ ʧʦ ʤʝʨʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ 

ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ. ɺʦ ʚʨʝʤʷ ʙʦʣʝʟʥʠ ʚʩʝ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ (ʪʘʙʣʠʮʘ 

7), ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʦʚʝʨʥʦ ʢʨʫʧʥʝʝ, ʯʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʣʝʪʢʠ ʚ ʢʦʥʪʨʦʣʝ. ʈʘʟʤʝʨʳ 

ʮʠʪʦʧʣʘʟʤʳ, ʷʜʨʘ, ʠ ʷʜʨʳʰʝʢ ʧʦʩʣʝʜʥʠʭ ʚʦ ʚʨʝʤʷ ʙʦʣʝʟʥʠ ʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʥʝʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ.  

ʇʨʦʤʠʝʣʦʮʠʪʳ ʠ ʤʝʪʘʤʠʝʣʦʮʠʪʳ ʩ ʧʝʨʚʳʭ ʩʫʪʦʢ ʙʦʣʝʟʥʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 

ʨʘʟʤʝʨʘʭ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ (ʉʘʨʦʷʥ et al. 2015) ʥʘ ʤʝʪʘʤʠʝʣʦʮʠʪʳ ʚ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ, ʘ ʨʘʟʤʝʨʳ ʠʭ 

ʷʜʝʨ ʠ ʮʠʪʦʧʣʘʟʤʳ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʣʦʱʘʜʴ ʷʜʨʳʰʝʢ ʩʦʭʨʘʥʷʝʪ 

ʣʠʰʴ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʠ ʢ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʚʩʝʛʦ ʥʘ 40% ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ.  

ʇʣʦʱʘʜʴ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʙʦʣʝʟʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʜʦʩʪʦʚʝʨʥʦ ʠ ʢ 7 ʜʧʠ ʧʣʦʱʘʜʴ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ 

35% ʧʨʝʚʦʩʭʦʜʠʪ, ʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠʤʝʨʥʦ ʥʘ 20% ʧʨʝʚʳʰʘʝʪ ʠʭ ʨʘʟʤʝʨʳ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʦʧʷʪʴ-ʪʘʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. ɺʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ ʧʦʩʣʝʜʥʠʭ ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ ʯʠʩʣʘ ʛʠʛʘʥʪʩʢʠʭ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, 

ʯʪʦ ʚʝʨʦʷʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʧʦʩʣʝʜʥʠʭ. ɻʠʛʘʥʪʩʢʠʝ ʥʝʡʪʨʦʬʠʣʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʦ 2 ʜʧʠ ʠ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ, ʥʦ ʠʭ ʯʠʩʣʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 

2% ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʛʠʧʝʨʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ 3%. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʚ ʨʘʟʤʝʨʘʭ ʷʜʨʘ ʠ 

ʮʠʪʦʧʣʘʟʤʳ ʥʝʡʪʨʦʬʠʣʦʚ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 8, ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʢʘʭ ʂʄ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʙʦʣʝʟʥʠ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʢʦʥʪʨʦʣʝʤ ʧʨʝʪʝʨʧʝʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʪʘʢ ʧʣʦʱʘʜʴ ʚʩʝʭ ʢʣʝʪʦʢ, ʠʭ ʮʠʪʦʧʣʘʟʤʳ, ʠ 

ʷʜʨʘ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʨ<0.005). ʇʨʠ 

ʵʪʦʤ ʨʘʟʤʝʨʳ ʷʜʨʳʰʝʢ ʤʠʝʣʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ 

ʘʢʪʠʚʘʮʠʝʡ ʠʭ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʛʠʙʝʣʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʡʪʨʦʬʠʣʦʚ ʠʟ-ʟʘ ʙʦʣʝʟʥʠ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʩ ʧʨʦʤʠʝʣʦʮʠʪʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ 

ʨʘʟʤʝʨʳ ʷʜʨʳʰʝʢ ʩʦʭʨʘʥʷʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʭ 

ʧʣʦʱʘʜʴʶ ʥʘ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʠʝʣʦʙʣʘʩʪʦʚ 

ʥʝʜʦʩʪʦʚʝʨʥʳ. ʉʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʧʨʦʤʠʝʣʦʮʠʪʘʭ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʂʄ ʚ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʫʞʝ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚʦ 

ʚʩʝʭ ʧʨʦʤʠʝʣʦʮʠʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʙʦʣʝʟʥʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ 

ʚ ʷʜʨʳʰʢʘʭ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʚʥʘʯʘʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʜʦʭʦʜʠʪ ʜʦ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ ʉʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʤʝʪʘʤʠʝʣʦʮʠʪʘʭ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʠ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50% ʧʦʧʫʣʷʮʠʠ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʂʄ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ.  

ɺ ʥʝʡʪʨʦʬʠʣʘʭ ʂʄ ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʬʦʨʤʘʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʥʠʭ ʪʘʢʞʝ 

ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʙʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʨʝʟʢʦʝ ʦʤʦʣʦʞʝʥʠʝ ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ ʂʄ, ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʠʟ 

ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʚʠʟʫʘʣʴʥʦ ʤʠʝʣʦʙʣʘʩʪʦʚ, ʥʦ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚʦ 

ʚʩʝʭ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʟʘʪʝʤ ʧʣʘʚʥʦ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ, ʧʨʦʜʦʣʞʘʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʝʡ ʠʩʩʣʝʜʫʝʤʳʭ 

ʢʣʝʪʦʢ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʭ ʩʪʨʫʢʪʫʨʘʭ ʈʅʂ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ.  
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ʊʘʙʣʠʮʘ 7.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ (ʤʢʤ
2
). 

ʊʠʧʳ ʢʣʝʪʦʢ ʉʪʨʫʢʪʫʨʘ ʂʦʥʪʨʦʣʴ 2 ʜʧʠ 3 ʜʧʠ 4 ʜʧʠ 5 ʜʧʠ 6 ʜʧʠ 7 ʜʧʠ 

ʄʠʝʣʦʙʣʘʩʪʳ 

ʂʣʝʪʢʘ 170.6Ñ18.9 271.2Ñ28.5 260.6Ñ23.8 224.3Ñ7.9 - 239.9Ñ17.2 - 

ʗʜʨʦ 95.9Ñ9.2 130.2Ñ18.4 116.6Ñ9.3 107.6Ñ5.8 - 130.0Ñ21.6 - 

ʎʠʪʦʧʣʘʟʤʘ 74.7Ñ12.1 140.9Ñ14.4** 144.1Ñ19.1** 116.7Ñ3.5** - 109.9Ñ5.9** - 

ʗʜʨʳʰʢʦ 7.1Ñ0.5 8.6Ñ1.2 8.0Ñ0.9 7.8Ñ0.5 - 9.3Ñ1.0 - 

ʇʨʦʤʠʝʣʦʮʠʪʳ 

 

ʂʣʝʪʢʘ 141.8Ñ13.2 218.4Ñ25.5 177.9Ñ7.7 175.7Ñ19.6 206.9Ñ19.7 199.8Ñ17.3 192.0Ñ31.6 

ʗʜʨʦ 78.0Ñ7.2 102.6Ñ10.4 83.1Ñ4.2 100.5Ñ12.1 105.1Ñ14.2 127.8Ñ10.7 104.6Ñ23.3 

ʎʠʪʦʧʣʘʟʤʘ 63.8Ñ6.8 115.8Ñ9.4** 94.8Ñ4.1** 75.3Ñ8.4 102.1Ñ7.2**  72.2Ñ8.3 87.5Ñ28.4** 

ʗʜʨʳʰʢʦ 6.2Ñ0.7 8.5Ñ1.4 6.9Ñ0.4 6.1Ñ1.1 6.4Ñ1.4 8.3Ñ1.1 7.1Ñ1.3 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 

ʂʣʝʪʢʘ 117.8Ñ4.9 166.1Ñ14.5** 162.7Ñ12.7** 163.1Ñ5.9 154.4Ñ6.6** 168.8Ñ9.3** 171.4Ñ4.2** 

ʗʜʨʦ 62.1Ñ2.5 75.5Ñ5.3 75.5Ñ7.0 80.5Ñ4.5 77.5Ñ0.2 90.1Ñ5.7 85.9Ñ2.7 

ʎʠʪʦʧʣʘʟʤʘ 55.7Ñ4.4 90.6Ñ9.9** 87.2Ñ6.8** 82.6Ñ4.0** 76.9Ñ6.3** 78.7Ñ5.3** 85.5Ñ5.1** 

ʗʜʨʳʰʢʦ 5.5Ñ0.7 7.4Ñ0.6 6.6Ñ0.6 5.2Ñ0.5 4.9Ñ0.2 7.3Ñ0.5 9.5Ñ1.6 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 121.2Ñ4.7 159.0Ñ16.1 176.2Ñ7.7 154.2Ñ6.0 144.5Ñ12.9 166.8Ñ6.6 164.3Ñ8.1 

ʗʜʨʦ 63.1Ñ2.8 55.9Ñ4.9 80.2Ñ3.8 76.3Ñ2.9 69.8Ñ4.5 84.7Ñ6.4 87.7Ñ5.6 

ʎʠʪʦʧʣʘʟʤʘ 58.1Ñ2.8 103.0Ñ9.0** 96.0Ñ5.3** 77.9Ñ4.3** 74.7Ñ9.5** 82.2Ñ5.8** 76.6Ñ11.6** 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 131.6Ñ5.8 170.2Ñ11.1 172.5Ñ6.5 170.9Ñ21.1 167.2Ñ12.7 167.8Ñ9.0 156.6Ñ11.9 

ʗʜʨʦ 66.2Ñ2.4 83.7Ñ9.8* 79.6Ñ3.2 83.2Ñ8.3 82.7Ñ4.2 89.9Ñ4.8 86.0Ñ18.1 

ʎʠʪʦʧʣʘʟʤʘ 64.8Ñ3.8 86.5Ñ7.1* 92.9Ñ3.3** 87.8Ñ9.3** 84.9Ñ9.3* 77.9Ñ8.2* 70.6Ñ22.4 

 

*ʪʝʥʜʝʥʮʠʷ (p<0.1) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

5
1 
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ʊʘʙʣʠʮʘ 8.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ (ʤʢʤ
2
). 

 

*ʪʝʥʜʝʥʮʠʷ (p<0.1) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01)

ʊʠʧʳ ʢʣʝʪʦʢ ʉʪʨʫʢʪʫʨʘ ʂʦʥʪʨʦʣʴ 2 ʜʧʠ 3 ʜʧʠ 4 ʜʧʠ 5 ʜʧʠ 6 ʜʧʠ 7 ʜʧʠ 

ʄʠʝʣʦʙʣʘʩʪʳ 

ʂʣʝʪʢʘ 190Ñ27.2 323.8Ñ34 305.5Ñ37.8 193.7Ñ8.3 - 306.1Ñ24.1 - 

ʗʜʨʦ 91.3Ñ11.9 134Ñ22.3 114.4Ñ9.7 107.6Ñ5 - 224.4Ñ30.3 - 

ʎʠʪʦʧʣʘʟʤʘ 98.7Ñ17.8 189.8Ñ19.1** 191.2Ñ31.1* 86.1Ñ4.3* - 81.7Ñ8.7 - 

ʗʜʨʳʰʢʦ 5.5Ñ0.5 7.7Ñ1.3 7.2Ñ0.8 7.2Ñ0.8 - 10.7Ñ1.2 - 

ʇʨʦʤʠʝʣʦʮʠʪʳ 

ʂʣʝʪʢʘ 167.2Ñ16.2 250.4Ñ49.3 207.1Ñ8.4 203.5Ñ19.9 259Ñ22 244.6Ñ17.3 214.4Ñ61.2 

ʗʜʨʦ 80.1Ñ7.5 107.3Ñ18.8 79.1Ñ4.3 108.2Ñ11.2 116.8Ñ17.1 147.8Ñ9.8 100.2Ñ22.4 

ʎʠʪʦʧʣʘʟʤʘ 87.1Ñ9.2 143.1Ñ33.1** 128.0Ñ4.7** 95.3Ñ9.4 142.2Ñ8.7** 96.8Ñ10.3 114.2Ñ38.8* 

ʗʜʨʳʰʢʦ 5.7Ñ0.6 8.3Ñ1.4 5.4Ñ0.3 6.3Ñ1.2 6.7Ñ1.6 6.1Ñ1.3 5.7Ñ0.6 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 

ʂʣʝʪʢʘ 144.1Ñ6.4 242.7Ñ19.7 191.8Ñ15.3 200.6Ñ7.6 183.8Ñ7.2 209.1Ñ12.7 198.3Ñ6.7 

ʗʜʨʦ 66.6Ñ3.5 72.5Ñ6.5 74.2Ñ7.6 90.4Ñ6.4 93.1Ñ1.3 98.7Ñ7.1 84.6Ñ4.5 

ʎʠʪʦʧʣʘʟʤʘ 77.5Ñ6.0 170.2Ñ15.0** 117.7Ñ9.1** 110.2Ñ5.3** 90.7Ñ8.4 110.4Ñ7.6** 113.7Ñ7.1** 

ʗʜʨʳʰʢʦ 5.2Ñ0.7 6.9Ñ0.6 5.6Ñ0.5 5.1Ñ0.4 4.8Ñ0.3 7.9Ñ0.6 8.5Ñ1.6 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 144.5Ñ6.2 216.5Ñ19.4 209.7Ñ9.7 185Ñ8.2 170.7Ñ16.2 201.1Ñ9.2 187.6Ñ10.2 

ʗʜʨʦ 65.8Ñ3.5 58.2Ñ5.5 80.3Ñ4.4 83.7Ñ3.7 71.0Ñ4.7 98.0Ñ7.9 85.5Ñ6.7 

ʎʠʪʦʧʣʘʟʤʘ 78.6Ñ3.8 158.3Ñ18.1** 129.4Ñ7.3** 101.4Ñ5.7** 99.7Ñ12.5* 103.1Ñ8** 102.1Ñ14.6** 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 134.6Ñ7.9 184.7Ñ21.3 208.9Ñ5.4 212.3Ñ28.6 203.7Ñ18.3 217.9Ñ10.5 178.7Ñ17.2 

ʗʜʨʦ 58.1Ñ3.1 65.6Ñ7.6 67.4Ñ0.2 93.1Ñ11.2 80.3Ñ6.8 96.2Ñ6.4 87.9Ñ20.2 

ʎʠʪʦʧʣʘʟʤʘ 76.5Ñ5.4 119.2Ñ11.4** 141.5Ñ5.6** 119.2Ñ18.0** 123.4Ñ14.1** 121.7Ñ10.3* 90.8Ñ29.1 

5
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3.2.3. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ɸʏʉ 

ʅʘʰʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ ʨʘʥʥʠʝ ʬʦʨʤʳ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʂʄ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ ʪʨʝʪʠ ʚʩʝʭ ʢʣʝʪʦʢ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʧʣʦʠʜʥʳʤʠ (60%) ʠ ʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ɼʅʂ (40%) ʢʣʝʪʢʘʤʠ (ʨʠʩʫʥʦʢ 5ɸ). 

ɺ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʪʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʥʥʠʭ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʩʦʭʨʘʥʷʝʪʩʷ (ʨʠʩ. 5ɹ, 5ɺ, 5ɻ). ʄʝʥʷʝʪʩʷ ʣʠʰʴ ʩʦʦʪʥʦʰʝʥʠʝ ʜʠʧʣʦʠʜʥʳʭ 

ʠ ʪʨʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ʅʘ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʷʚʣʷʶʪʩʷ ʛʠʧʦʜʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ, ʯʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʛʠʙʝʣʠ ʯʘʩʪʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʥʘ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (ʨʠʩ. 

5ɼ). 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʷʜʝʨ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦ 

ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ. ʅʘ ʛʠʩʪʦʛʨʘʤʤʝ ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʤʤʘʨʥʦ ʚ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʠʭ ʷʜʨʘ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʠ ʚ ʢʦʥʪʨʦʣʝ ʚʩʝ ʥʝʡʪʨʦʬʠʣʳ ʜʠʧʣʦʠʜʥʳ (ʨʠʩ. 6ɸ), ʦʜʥʘʢʦ ʩ ʧʝʨʚʳʭ ʜʥʝʡ 

ʙʦʣʝʟʥʠ ʠ ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʦʧʫʣʷʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʠʧʝʨʜʠʧʣʦʠʜʥʳʝ ʷʜʨʘ (ʨʠʩʫʥʦʢ 6ɹ, 6ɺ, 6ɻ), ʘ ʥʘ ʟʘʚʝʨʰʘʶʱʝʡ 

ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ, ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʠʧʦʜʠʧʣʦʠʜʥʳʝ ʥʝʡʪʨʦʬʠʣʳ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʠʙʝʣʠ ʯʘʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ ʟʘʚʝʨʰʘʶʱʠʭ ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ.  

ʇʦʷʚʣʝʥʠʝ ʥʘ 7 ʜʧʠ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʥʘʤʠ ʛʠʛʘʥʪʩʢʠʤʠ ʥʝʡʪʨʦʬʠʣʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʢʦʣʠʯʝʩʪʚʦ ɼʅʂ ʚʳʰʝ, ʯʝʤ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʜʠʧʣʦʠʜʥʳʭ ʥʝʡʪʨʦʬʠʣʘʭ. 
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ʈʠʩʫʥʦʢ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ (ʩʫʤʤʘʨʥʦ) ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʩʚʠʥʝʡ ʧʦ ʢʣʘʩʩʘʤ ʧʣʦʠʜʥʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʧʣʦʠʜʥʦʩʪʴ ʷʜʝʨ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ñʩò 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɸ. ï ʢʦʥʪʨʦʣʴ, ɹ. ï 2 ʜʧʠ, ɺ ï 3 ʜʧʠ, ɻ ï4 ʜʧʠ, ɼ ï5 ʜʧʠ, ɽ ï6 ʜʧʠ, ɾ ï7 ʜʧʠ. 
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ʈʠʩʫʥʦʢ 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʥʝʡʪʨʦʬʠʣʦʚ (ʩʫʤʤʘʨʥʦ) ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʧʦ ʢʣʘʩʩʘʤ 

ʧʣʦʠʜʥʦʩʪʠ ʚ ʢʦʥʪʨʦʣʝ ʠ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʧʣʦʠʜʥʦʩʪʴ ʷʜʝʨ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ñʩò 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɸ. ï ʢʦʥʪʨʦʣʴ, ɹ. ï 2 ʜʧʠ, ɺ ï 3 ʜʧʠ, ɻ ï4 ʜʧʠ, ɼ ï5 ʜʧʠ, ɽ ï6 ʜʧʠ, ɾ ï7 ʜʧʠ. 
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3.3. ʇɸʊʆɻɽʅɽɿ ʄʀɽʃʆʀɼʅʓʍ ʂʃɽʊʆʂ ɺ ʇɽʈɺʀʏʅʆʁ ʂʋʃʔʊʋʈɽ ʉɺʀʅɽʁ 

ɺ ʅʆʈʄɽ ʀ ʇʈʀ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʀ ʉ ɺʀʈʋʉʆʄ ɸʌʈʀʂɸʅʉʂʆʁ ʏʋʄʓ 

3.3.1. ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʜʠʥʘʤʠʢʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʇʂʂʄ ʩʚʠʥʝʡ ʙʝʟ ʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʚʠʨʫʩʘ ɸʏ 

ʀʟʫʯʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʜʦʙʥʫʶ 

ʤʦʜʝʣʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʪʦʨʦʥ ʧʘʪʦʛʝʥʝʟʘ ɸʏʉ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʛʝʤʦ- ʠ ʠʤʤʫʥʦʧʦʵʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ (ʇʂʂʄ), ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʪ.ʢ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ (Ballester et al. 

2010) ʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʝ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʛʨʠʙʢʦʚʳʝ 

ʧʘʪʦʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ (Nathan 2006).  

ʅʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʪʘʢʞʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʘʞʥʦʡ ʨʦʣʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʟʘʱʠʪʝ ʭʦʟʷʠʥʘ (Borregaard et al. 2007; Jenne et al. 2013). ʆʪʩʶʜʘ ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʞʠʚʘʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʩʚʠʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ 

ʚʠʨʫʩʘ ɸʏʉ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʫʣ ʚʳʜʝʣʷʝʤʳʭ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (ʂʄ) ʩʚʠʥʝʡ ʛʝʤʦ- ʠ 

ʠʤʤʫʥʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚʝʩʴʤʘ ʛʝʪʝʨʦʛʝʥʝʥ. ʇʦʤʠʤʦ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʦʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʣʠʤʬʦ-, ʤʠʝʣʦ- ʠ ʵʨʠʪʨʦʧʦʵʟʘ. ʕʪʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ 

ʣʠʤʬʦʮʠʪʦʚ, ʛʨʘʥʫʣʦʮʠʪʦʚ ʠ ʩʠʩʪʝʤʳ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ (ʄʘʢʘʨʦʚ et al. 1992). 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʦʩʥʦʚʥʳʭ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʭ ʢʣʝʪʦʢ ʇʂʂʄ ʩʚʠʥʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʪʘʙʣʠʮʝ 9 (ʂʘʨʘʣʦʚʘ et al. 

2011; Karalova et al. 2011), ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʯʝʨʝʟ 24 ʯʘʩʘ ʦʪ ʥʘʯʘʣʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ 

ʇʂʂʄ ʠʥʪʘʢʪʥʦʡ ʚʟʨʦʩʣʦʡ ʩʚʠʥʴʠ ʞʠʚʳʤʠ ʦʢʘʟʘʣʦʩʴ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʛʝʤʦ- ʠ 

ʠʤʤʫʥʥʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʠʣʠʩʴ (33%) ʢʣʝʪʦʯʥʳʝ 
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ʵʣʝʤʝʥʪʳ ʙʝʣʦʡ ʢʨʦʚʠ, ʘ ʥʘ ʜʦʣʶ ʵʨʠʪʨʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʨʠʰʣʦʩʴ ʦʢʦʣʦ 18% ʧʦʧʫʣʷʮʠʠ 

ʞʠʚʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ.  

ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʢʣʝʪʦʢ ʙʝʣʦʡ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣʘ ʣʠʤʬʦʠʜʥʘʷ ʧʦʧʫʣʷʮʠʷ (ʧʦʯʪʠ 20%), ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʧʨʠʰʣʦʩʴ ʚʩʝʛʦ ʦʢʦʣʦ 3% ʞʠʚʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ ʢʨʦʚʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʮʝʥʪ ʞʠʚʳʭ ʢʣʝʪʦʢ ʫʤʝʥʴʰʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 3.5 ʨʘʟʘ ʠ ʢ 96 

ʯʘʩʘʤ ʠʭ ʦʢʘʟʘʣʦʩʴ ʤʝʥʝʝ 15%, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 2% ʩʦʩʪʘʚʣʷʣʠ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ. 

ʌʘʢʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʘʷ ʛʠʙʝʣʴ ʢʣʝʪʦʢ ʢʘʢ ʙʝʣʦʛʦ, ʪʘʢ ʠ 

ʢʨʘʩʥʦʛʦ ʨʦʩʪʢʘ. (ʪʘʙʣʠʮʘ 9). ʈʘʥʥʝʝ ʥʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʟʨʝʣʳʝ ʢʣʝʪʢʠ 

(ʣʠʤʬʦʮʠʪʳ, ʥʝʡʪʨʦʬʠʣʳ, ʵʦʟʠʥʦʬʠʣʳ, ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʝ ʠ ʦʢʩʠʬʠʣʴʥʳʝ ʵʨʠʪʨʦʮʠʪʳ). 

ʇʨʦʮʝʥʪ ʨʘʥʥʠʭ ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ (ʤʦʥʦʙʣʘʩʪʳ, ʣʠʤʬʦʙʣʘʩʪʳ, ʧʨʦʵʨʠʪʨʦʙʣʘʩʪʳ) ʩʥʠʞʘʣʩʷ 

ʥʘʤʥʦʛʦ ʠʥʪʝʥʩʠʚʥʝʝ.  

ʇʨʠʯʠʥʦʡ ʙʦʣʴʰʝʡ ʣʘʙʠʣʴʥʦʩʪʠ ʨʘʥʥʠʭ ʬʦʨʤ ʢʣʝʪʦʢ ʇʂʂʄ ʚʦʟʤʦʞʥʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʢʘʢ ʠʭ ʤʝʥʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʪʘʢ ʠ ʩʦʟʨʝʚʘʥʠʝʤ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ (Karalova 

et al. 2011; ʂʘʨʘʣʦʚʘ et al. 2011).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʩʚʠʥʝʡ ʧʦ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʚʳʷʚʠʣʦ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʝ ʦʢʦʣʦ 40% ʚʩʝʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ ʤʝʪʘʤʠʝʣʦʮʠʪʳ (ʪʘʙʣʠʮʘ 10). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ 

ʬʦʨʤʳ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʳʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʠ 

ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʚʢʣʶʯʘʷ ʠ ʤʝʪʘʤʠʝʣʦʮʠʪʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ. ʋʞʝ ʢ 3-ʠʤ ʩʫʪʢʘʤ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ ʤʠʝʣʦʠʜʥʳʝ 

ʢʣʝʪʢʠ ï ʤʠʝʣʦʙʣʘʩʪʳ, ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ, ʘ ʧʨʦʤʠʝʣʦʮʠʪʳ ʠ ʤʝʪʘʤʠʝʣʦʮʠʪʳ 

ʫʤʝʥʴʰʘʶʪʩʷ ʚ 3 ʠ 2,5 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʩʨʝʜʫ ʇʂʂʄ ʚʠʨʫʩʘ ɸʏʉ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʢʘʭ ʙʝʣʦʡ ʢʨʦʚʠ ʦʥ ʨʝʧʣʠʮʠʨʫʝʪʩʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʪʠʪʨʘ ʜʦ 10
6
 ɻɸɽ50/ʤʣ. 

ʈʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʘ ʫʞʝ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʩʨʝʜʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʢʣʝʪʦʢ ʢʨʦʚʠ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ (p<0.05), ʚʢʣʶʯʘʷ ʠ ʯʠʩʣʦ ʨʘʟʨʫʰʝʥʥʳʭ ʢʣʝʪʦʢ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʣʦ ʨʘʟʨʫʰʝʥʥʳʭ ʢʣʝʪʦʢ ʢ 96 ʯʘʩʘʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʚʠʨʫʩʦʤ 

ɸʏʉ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 2% ʧʨʝʚʳʰʘʣʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʦʥʪʨʦʣʝ (ʪʘʙʣʠʮʘ 9). ʋʞʝ ʯʝʨʝʟ 24 ʯʘʩʘ 
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ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʚʠʨʫʩʦʤ ɸʏʉ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʙʦʣʝʝ, ʯʝʤ ʚ 1.5 ʨʘʟʘ. ʆʜʥʘʢʦ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ, ʟʘʪʝʤ ʧʨʦʤʠʝʣʦʮʠʪʦʚ ʠ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ, ʘ ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʩʨʝʜʥʝʤ ʚ 1.7 ʨʘʟ.  

ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʠʭ 

ʯʠʩʣʦ ʚ ʢʦʥʪʨʦʣʝ. ʇʦ ʤʝʨʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʩ ʚʠʨʫʩʦʤ ʫʞʝ ʥʘ ʧʝʨʚʳʝ ʠ ʚʪʦʨʳʝ ʩʫʪʢʠ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʝʣʦʙʣʘʩʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʚʪʨʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʥʠʝ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʤʠʝʣʦʮʠʪʦʚ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʜʚʦʝ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʘʷʩʴ. ʏʠʩʣʦ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʣʘʚʥʦ, ʥʦ 

ʥʝʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʚ 2.5 ʨʘʟʘ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ 

ʠ ʚ 1.2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʢ ʢʦʥʮʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʨʘʟʤʝʨʦʚ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʂʄ 

ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 9) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʣʠʤʬʦʙʣʘʩʪʦʚ ʠ ʧʨʦʵʨʠʪʨʦʙʣʘʩʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʢʣʝʪʢʘʤʠ 

ʢʫʣʴʪʫʨʳ ʂʄ, ʩʨʝʜʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʨʘʟʤʝʨʳ 

ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ ʩʨʝʜʥʝʤ ʥʘ 30%, ʷʚʣʷʶʪʩʷ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ.  

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʘʟʤʝʨʳ ʚʩʝʭ ʚʠʜʦʚ ʨʘʥʥʠʭ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ ʢʦʥʪʨʦʣʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʦʱʘʜʴ ʠʭ ʷʜʝʨ ʠ ʷʜʨʳʰʝʢ ʜʦʩʪʦʚʝʨʥʦ 

ʫʤʝʥʴʰʘʶʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ, ʧʣʦʱʘʜʴ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʥʝʜʦʩʪʦʚʝʨʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʤʝʨʳ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚʠʨʫʩʘ ʚ ʩʨʝʜʫ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʣʦʱʘʜʴ ʨʘʥʥʠʭ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʧʣʦʱʘʜʴ ʥʝʡʪʨʦʬʠʣʦʚ ʚʧʣʦʪʴ ʜʦ ʪʨʝʪʴʠʭ ʩʫʪʦʢ 

ʚʢʣʶʯʠʪʝʣʴʥʦ ʥʝ ʤʝʥʷʝʪʩʷ, ʦʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʪʨʦʣʝʤ ʫʞʝ ʥʘ 

ʚʪʦʨʳʝ ʩʫʪʢʠ ʨʘʟʤʝʨʳ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʢʦʥʮʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 9.  

ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ (%). 

 

ʂʣʝʪʢʠ 

ʉʨʦʢʠ ʢʫʣʴʪʠʚʘʮʠʠ 

24 ʯ 48 ʯ 72 ʯ 96 ʯ 

ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ 

ʄʦʥʦʮʠʪʳ 3.9Ñ0.5 4.1Ñ0.5 2.7Ñ0.2 2.9Ñ0.2 1.2Ñ0.1 2.1Ñ0.4 0.9Ñ0.2 1.4Ñ0.3 

ʃʠʤʬʦʮʠʪʳ 19.4Ñ0.8 10.6Ñ0.2** 10.1Ñ0.5 6.8Ñ0.6** 7.4Ñ0.4 6.3Ñ0.3*** 6.0Ñ0.4 4.9Ñ0.7
a
 

ʄʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ 2.7Ñ0.5 4.2Ñ1.5* 5.2Ñ0.5 6.3Ñ0.9* 4.8Ñ0.4 3.9Ñ0.3 2.3Ñ0.3 1.8Ñ0.2 

ʕʦʟʠʥʦʬʠʣʳ 7.1Ñ2.4 4.4Ñ0.4 5.2Ñ0.3 2.8Ñ0.4 2.3Ñ0.1 2.5Ñ0.2 1.9Ñ0.2 1.3Ñ0.2 

ʕʨʠʪʨʦʠʜʥʳʝ ʢʣʝʪʢʠ 18.0Ñ0.5 20.6Ñ0.3 12.6Ñ0.4 10.8Ñ0.4 7.2Ñ0.3 6.2Ñ0.1 4.8Ñ0.1 4.3Ñ0.1 

ʈʘʟʨʫʰʝʥʥʳʝ ʢʣʝʪʢʠ 48.9Ñ1.1 56.1Ñ0.7* 64.2Ñ2.6 70.4Ñ1.1* 77.1Ñ6.2 78.9Ñ3.2 84.1Ñ6.4 86.3Ñ0.8 

 

*ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

***ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 
a
 ʪʝʥʜʝʥʮʠʷ (p<0.1) 
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ʊʘʙʣʠʮʘ 10.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʧʦ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʦʩʪʨʦʡ  

ʬʦʨʤʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ (%). 

 

ʂʣʝʪʢʠ 

ʉʨʦʢʠ ʢʫʣʴʪʠʚʘʮʠʠ 

24 ʯ 48 ʯ 72 ʯ 96 ʯ 

ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ 

ʄʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ 2.7Ñ0.5 4.2Ñ1.5 5.2Ñ0.5 6.3Ñ0.9 4.8Ñ0.4 3.9Ñ0.3* 2.3Ñ0.3 1.8Ñ0.2
a
 

ʄʠʝʣʦʙʣʘʩʪʳ 10.7Ñ1.2 3.5Ñ0.3* 3.9Ñ0.2 3.7Ñ0.7 3.7Ñ0.1 -*  - - 

ʇʨʦʤʠʝʣʦʮʠʪʳ 17.9Ñ1.5 14.0Ñ1.0 10.7Ñ0.9 6.6Ñ1.8* 6.4Ñ0.9 5.4Ñ0.3 5.4Ñ1.1 5.7Ñ1.4 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 39.3Ñ8.8 27.6Ñ4.2
a
 26.6Ñ7.0 21.2Ñ4.3 22.2Ñ4.8 17.3Ñ4.9 19.4Ñ3.7 15.8Ñ1.9 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 19.6Ñ5.2 25.9Ñ3.7
a
 18.3Ñ2.7 26.8Ñ5.7

a
 24.6Ñ2.7 32.2Ñ3.6** 29.4Ñ3.1 24.5Ñ5.1 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 12.5Ñ2.0 29.0Ñ3.4** 40.5Ñ8.1 41.7Ñ8.7 43.1Ñ7.2 45.1Ñ7.4 45.8Ñ6.1 54.0Ñ7.3
a
 

 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 
a 
ʪʝʥʜʝʥʮʠʷ (p<0.1)
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ʊʘʙʣʠʮʘ 11.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʨʘʟʤʝʨʦʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʇʂʂʄ ʩʚʠʥʝʡ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʠ ʙʝʟ ʚʠʨʫʩʘ ɸʏ (ʤʢʤ
2
). 

 

ʂʣʝʪʢʠ ʉʪʨʫʢʪʫʨʘ 
24ʯ 48 ʯ 72 ʯ 96 ʯ 

ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ 

ʄʠʝʣʦʙʣʘʩʪʳ 

ʂʣʝʪʢʘ 105.7Ñ8.5 82.9Ñ8.4 82Ñ9.9 - 105.8Ñ49.8 113.2Ñ7.7** - - 

ʗʜʨʦ 64.5Ñ4.6 51Ñ5.8 47.3Ñ2 - 50.3Ñ17.2 68.9Ñ2.9
a
 - - 

ʎʠʪʦʧʣʘʟʤʘ 41.2Ñ4.9 31.9Ñ4.5 34.6Ñ8.1 - 55.5Ñ32.5 44.3Ñ6.4
a
 - - 

ʗʜʨʳʰʢʦ 5.2Ñ0.4 3.3Ñ0.8 3.6Ñ0.7 - 3.2Ñ0.3 3.4Ñ0.2 - - 

ʇʨʦʤʠʝʣʦʮʠʪʳ 

ʂʣʝʪʢʘ 121.4Ñ5.6 99Ñ21.9 105.7Ñ12.3 105.8Ñ11 116.5Ñ12 114.2Ñ21.4 129.9Ñ18.6 60.5Ñ4.6* 

ʗʜʨʦ 61.6Ñ3.3 50.1Ñ11.8 57.2Ñ6.8 54.2Ñ4.4 53.6Ñ5.4 57.2Ñ8.2 66.4Ñ3.5 36.1Ñ3.7* 

ʎʠʪʦʧʣʘʟʤʘ 59.7Ñ5.2 48.8Ñ10.2 48.4Ñ7.4 51.7Ñ7.9 62.9Ñ7.7 57Ñ14.3 63.5Ñ15.8 24.4Ñ1.9* 

ʗʜʨʳʰʢʦ 4.3Ñ0.4 3.9Ñ0.6 3.3Ñ0.5 3.1Ñ0.3 3.1Ñ0.3 3.2Ñ0.2 3.8Ñ0.8 2.7Ñ0.6 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 

ʂʣʝʪʢʘ 125.5Ñ4.5 92.4Ñ7.8 82.9Ñ2.7 83.6Ñ11.2 118.3Ñ9.7 140.4Ñ9.8** 130.3Ñ4.9** 60.8Ñ3.7* 

ʗʜʨʦ 59.9Ñ2.1 46.7Ñ5.6 42.3Ñ2.4 49.4Ñ8.3 52.5Ñ4.7 64.7Ñ4.8** 60.7Ñ2.2** 29.1Ñ1.7* 

ʎʠʪʦʧʣʘʟʤʘ 65.6Ñ3.8 45.7Ñ5.1 40.5Ñ1.8 34.2Ñ3.2 65.8Ñ5.8 75.7Ñ7.9** 69.6Ñ4.7** 31.6Ñ2.7* 

ʗʜʨʳʰʢʦ 3.9Ñ0.2 3.2Ñ0.4 2.9Ñ0.2 2.4Ñ0.6 2.8Ñ0.2 3.4Ñ0.2 3.8Ñ0.4 2.2Ñ0.3 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ  

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 132.5Ñ5.8 85.6Ñ12.9 95.0Ñ6.0 75.3Ñ10.2 138.0Ñ11.4 139.5Ñ5.0 137.8Ñ5.7 97.9Ñ3.3 

ʗʜʨʦ 59.3Ñ2.6 40.6Ñ3.6 42.3Ñ2.4 33.7Ñ5 59.9Ñ5.1 58.9Ñ2.0 59.6Ñ1.6 35.6Ñ3.5 

ʎʠʪʦʧʣʘʟʤʘ 73.2Ñ5 45Ñ11.4 52.7Ñ4.3 41.6Ñ6.1 78.1Ñ7.7 80.7Ñ4.7 78.2Ñ5.9 62.2Ñ2.1 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 139.9Ñ5.0 83.3Ñ4.5 85.3Ñ5.0 71.3Ñ8.9 152.0Ñ8.5 151Ñ8.2** 159.8Ñ8.1** 99.2Ñ5.9
a
 

ʗʜʨʦ 53.3Ñ2.3 39.2Ñ1.3 40.1Ñ1.5 41.9Ñ10.2 61.8Ñ2.2 61.9Ñ2.2** 64.3Ñ1.3** 38.1Ñ2.9 

ʎʠʪʦʧʣʘʟʤʘ 86.6Ñ2.9 44.1Ñ3.6 45.2Ñ3.9 29.5Ñ1.2 100.2Ñ8.1 89.1Ñ8.6** 95.4Ñ8** 61.1Ñ3.7** 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 
a
 ʪʝʥʜʝʥʮʠʷ (p<0.1) 
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ʊʘʙʣʠʮʘ 12.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ ʇʂʂʄ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʠ ʙʝʟ ʚʠʨʫʩʘ ɸʏ. 

 

ʂʣʝʪʢʠ ʉʪʨʫʢʪʫʨʘ 
24ʯ 48 ʯ 72 ʯ 96 ʯ 

ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ ʢʦʥʪʨʦʣʴ ɸʏʉ 

ʄʠʝʣʦʙʣʘʩʪʳ 

ʂʣʝʪʢʘ 105.9Ñ10.2 81.1Ñ9.7 77.9Ñ13.5 - 107.8Ñ24.4 105.8Ñ9.7
a
 - - 

ʗʜʨʦ 53.6Ñ5.2 39.7Ñ6.2 33.7Ñ2.5 - 38.2Ñ18.0 41.8Ñ5.1 - - 

ʎʠʪʦʧʣʘʟʤʘ 52.3Ñ6.2 41.4Ñ6.0 44.1Ñ11.3 - 69.6Ñ26.4 64.0Ñ7.4** - - 

ʗʜʨʳʰʢʦ 3.6Ñ0.4 1.7Ñ0.5 1.7Ñ0.3 - 1.9Ñ0.5 2.2Ñ0.2 - - 

ʇʨʦʤʠʝʣʦʮʠʪʳ 

ʂʣʝʪʢʘ 127.1Ñ8.9 101.8Ñ24.6 109.1Ñ15.1 106Ñ12.9 119.8Ñ14.2 115.8Ñ26.4 124.2Ñ24.9 51.1Ñ1.7* 

ʗʜʨʦ 50.1Ñ3.3 37.5Ñ11.3 45.6Ñ7.5 39.8Ñ3.7 38.7Ñ4.9 41.4Ñ8.0 42.7Ñ4.7 22.4Ñ2.4* 

ʎʠʪʦʧʣʘʟʤʘ 77Ñ7.8 64.3Ñ13.3 63.6Ñ10 66.2Ñ10.3 81.0.Ñ10.6 74.4Ñ19.5 81.5Ñ21.6 28.7Ñ1.1* 

ʗʜʨʳʰʢʦ 2.8Ñ0.3 2.1Ñ0.6 2.0Ñ0.4 1.7Ñ0.3 1.6Ñ0.2 1.7Ñ0.2 2.5Ñ0.5 1.0Ñ0.2 

ʄʝʪʘʤʠʝʣʦʮʠʪʳ 

ʂʣʝʪʢʘ 136.3Ñ6.2 95.8Ñ8.6 82.7Ñ3.2 76.6Ñ10.2 123.8Ñ12.0 147.5Ñ11.6 133.3Ñ6.6 54.2Ñ4.2* 

ʗʜʨʦ 50.6Ñ2.5 35.7Ñ5.5 29.7Ñ2.5 34.3Ñ7.1 38.5Ñ4.7 49.7Ñ4.8 44.7Ñ2.7 16.3Ñ1.2* 

ʎʠʪʦʧʣʘʟʤʘ 85.7Ñ5.3 60.2Ñ6.8 53.0Ñ2.2 42.2Ñ3.6 85.3Ñ8.1 97.8Ñ10.3 88.6Ñ6.2 37.8Ñ3.4* 

ʗʜʨʳʰʢʦ 2.8Ñ0.2 1.7Ñ0.3 1.5Ñ0.2 1.2Ñ0.3 1.6Ñ0.2 2.0Ñ0.2 2.2Ñ0.2 0.8Ñ0.1 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 144.7Ñ7.3 86.3Ñ15.7 99.3Ñ8.1 72.7Ñ8.3 147.8Ñ14.1 143.9Ñ7.2** 144.3Ñ7.3** 108.3Ñ3.2
a
 

ʗʜʨʦ 48.5Ñ2.9 28.8Ñ3.8 30.6Ñ2.7 21.7Ñ2.0 47Ñ5.2 43.3Ñ2.3** 44.6Ñ2.2** 43.3Ñ2.0** 

ʎʠʪʦʧʣʘʟʤʘ 96.2Ñ6.5 57.5Ñ14.9 68.7Ñ6.1 50.9Ñ7.3 87.8Ñ10.2 100.6Ñ6.4** 99.7Ñ7.8** 55.0Ñ2.9 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ 

ʂʣʝʪʢʘ 161.6Ñ7.5 85.1Ñ5.8 89.1Ñ6.9 99.5Ñ3.1 133.5Ñ11.8
a
 132.2Ñ10.5** 125.8Ñ11.7** 99.2Ñ7.9 

ʗʜʨʦ 44.3Ñ3.3 28.1Ñ1.4 29.0Ñ1.8 41.6Ñ5 50.2Ñ2.7
a
 46.7Ñ2.7** 50.8Ñ1.4** 44.1Ñ4.1 

ʎʠʪʦʧʣʘʟʤʘ 117.3Ñ4.4 57.0Ñ4.8 60.0Ñ5.6 57.9Ñ1.9 98Ñ11.2 101.2Ñ5.6**  112.5Ñ6.2**  83.0Ñ4.2 

*ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 

**ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (p<0.05-0.01) 
a 
ʪʝʥʜʝʥʮʠʷ (p<0.1)
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʝʥʠʷʤ ʧʣʦʱʘʜʠ ʢʣʝʪʦʢ ʤʝʥʷʝʪʩʷ ʠ ʧʣʦʱʘʜʴ ʷʜʝʨ. ɺ ʪʝʯʝʥʠʝ 96 

ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʣʦʱʘʜʴ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʧʦʩʪʝʧʝʥʥʦ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʘ ʢ 96 ʯʘʩʘʤ ʨʝʟʢʦ ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 20-50%. ʀʟ ʪʘʙʣʠʮʠ 11 ʚʠʜʥʦ, 

ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ ʢʘʢ ʚ ʮʠʪʦʧʣʘʟʤʝ, ʪʘʢ ʠ ʚ ʷʜʨʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʤʝʥʷʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦ ʠʟʤʝʥʝʥʠʷʤ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ.  

ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʈʅʂ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ ʷʜʨʘʭ ʨʘʥʥʠʭ 

ʢʣʝʪʢʘʭ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ ʇʂʂʄ, ʪ.ʝ. ʚ ʪʝʭ ʢʣʝʪʢʘʭ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʢ ʜʝʣʝʥʠʶ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʷʜʨʘʭ ʵʪʠʭ ʢʣʝʪʦʢ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ ʈʅʂ, ʯʝʤ ʚ ʙʦʣʝʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ 

ʈʅʂ ʚ ʷʜʨʝ ʠ ʮʠʪʦʧʣʘʟʤʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʥʘ ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ 

ʦʥʦ ʨʝʟʢʦ ʧʘʜʘʝʪ: ʚ ʷʜʨʘʭ ʚ ʩʨʝʜʥʝʤ ʥʘ 50% - 70%, ʘ ʚ ʮʠʪʦʧʣʘʟʤʝ ʦʪ 20% ʜʦ 60%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ ʇʂʂʄ ʢ 4-ʤ ʩʫʪʢʘʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ 

ʣʘʙʠʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʥʥʠʝ ʬʦʨʤʳ ʢʣʝʪʦʢ ʂʄ. ʆʩʥʦʚʫ ʇʂʂʄ ʥʘ 4-ʝ ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʣʠʤʬʦʮʠʪʳ, ʥʝʡʪʨʦʬʠʣʳ, ʵʦʟʠʥʦʬʠʣʳ ʠ ʧʦʟʜʥʠʝ ʬʦʨʤʳ 

ʵʨʠʪʨʦʙʣʘʩʪʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʢʦʥʮʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ʚ ʥʠʭ.  

ʇʦʩʣʝʜʥʝʝ ʛʦʚʦʨʠʪ ʦʙ ʫʛʥʝʪʝʥʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ ʇʂʂʄ ʢ 96 

ʯʘʩʘʤ ʠʥʢʫʙʘʮʠʠ.  
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3.3.2. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʝʨʚʠʯʥʦʡ 

ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʙʝʟ ʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʠʨʫʩʘ ɸʏ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʠ ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ 

ʷʜʨʘʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ ʙʝʟ ʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʠʨʫʩʘ ɸʏ. ɺʳʷʚʣʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʦ ʪʝʥʜʝʥʮʠʠ ʢ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʨʘʟʤʝʨʦʚ ʮʠʪʦʧʣʘʟʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʜʨʦʤ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʠ ʥʝʡʪʨʦʬʠʣʦʚ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤʠ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʦʚ 

ʮʠʪʦʧʣʘʟʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʜʨʦʤ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ. 

 

ʈʠʩʫʥʦʢ 7. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʇʂʂʄ ʩʚʠʥʝʡ (ʩʫʤʤʘʨʥʦ) ʚ ʪʝʯʝʥʠʝ 4-ʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʢʦʥʪʨʦʣʝ ʙʝʟ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʨʫʩʘ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʧʣʦʠʜʥʦʩʪʴ ʷʜʝʨ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ñʩò 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
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ʈʠʩʫʥʦʢ 8. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʇʂʂʄ ʩʚʠʥʝʡ (ʩʫʤʤʘʨʥʦ) ʚ ʪʝʯʝʥʠʝ 4-ʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʠʨʫʩʘ 

ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʧʣʦʠʜʥʦʩʪʴ ʷʜʝʨ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ñʩò 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʠʩʪʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 7), ʯʝʨʝʟ 24 ʯʘʩʘ ʦʪ ʥʘʯʘʣʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʦʧʫʣʷʮʠʷ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʧʣʦʠʜʥʳʤʠ, ʪʨʠʧʣʦʠʜʥʳʤʠ ʠ 

ʪʝʪʨʘʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʢ 48 ʯʘʩʘʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʪʝʪʨʘʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ 

ʠʩʯʝʟʘʶʪ, ʘ ʜʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 60% ʧʦʧʫʣʷʮʠʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ʏʝʨʝʟ 

72 ʠ 96 ʯʘʩʦʚ ʚ ʧʝʨʚʠʯʥʦʡ ʥʝʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʝ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʝʡ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʜʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ. ʅʘ ʨʠʩʫʥʢʝ 8 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ 

ʥʝʡʪʨʦʬʠʣʦʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ ɼʅʂ. 

ʀʟ ʨʠʩʫʥʢʘ 8 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʭ ʩʨʦʢʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʝʡʪʨʦʬʠʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʠʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʪʦʣʴʢʦ ʯʝʨʝʟ 96 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʡ 

ʧʨʦʮʝʥʪ ʛʠʧʦʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʠʙʝʣʠ ʦʢʦʣʦ 30% ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʨʫʩʘ ɸʏʉ. 
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3.4. ɼʀʅɸʄʀʂɸ ʀɿʄɽʅɽʅʀʁ ʉʆɼɽʈɾɸʅʀʗ ʀʃ-17, ʀʃ-23, ɻ-ʂʉʌ ʀ ɻʄ-

ʂʉʌ ɺ ʉʓɺʆʈʆʊʂɽ ʂʈʆɺʀ ʇʈʀ ʆʉʊʈʆʁ ʌʆʈʄɽ ɸʏʉ 

ʀʥʪʝʨʣʝʡʢʠʥ-17 (ʀʃ-17) ð ʛʦʤʦʜʠʤʝʨʥʳʡ ʧʨʦʪʝʠʥ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 60 ʢɼ. 

ʇʨʦʜʫʮʠʨʫʝʪʩʷ ʭʝʣʧʝʨʥʳʤʠ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ, ʠʭ ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʝʢʨʝʮʠʠ ʀʃ-6. ʀʃ-8 ʠ ɻʄ-ʂʉʌ  ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʵʥʜʦʪʝʣʠʷ ʠ 

ʬʠʙʨʦʙʣʘʩʪʘʤʠ (Harrington et al. 2005). ʊ-ʭʝʣʧʝʨʳ 17 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʵʢʩʧʨʝʩʩʠʝʡ ʀʃī17 

(ʀʃ-17A), ʀʃ17F, ʀʃ ī6 (ʀʃ-6), ʌʅʆŬ (TNF-alpha) ʠ ʀʃ ī22 (ʀʃ-22). 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ 9, ʚ ʥʦʨʤʝ ʫ ʩʚʠʥʝʡ ʢʦʣʠʯʝʩʪʚʦ ʀʃ-17 ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 45 ï 70 ʧʢʛ/ʤʣ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ɸʏʉ, ʘ ʟʘʪʝʤ ʫʨʦʚʝʥʴ ʀʃ-17 

ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʢʦʣʝʙʣʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 85-100 ʧʢʛ/ʤʣ (p<0.05). ʅʘ 2-3 ʜʧʠ ʫʨʦʚʝʥʴ 

ʀʃ-17 ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ (p<0.1). ɸ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ (4-6 ʜʧʠ) ʵʪʘʧʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫʨʦʚʝʥʴ ʮʠʪʦʢʠʥʘ 

ʩʥʠʞʘʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʀʥʪʝʨʣʝʡʢʠʥ 23 ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʪʝʨʤʠʥʘʣʴʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʤʘʢʨʦʬʘʛʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʘ ʠʤʝʥʥʦ ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʀʃ-

23 ʯʝʣʦʚʝʢʘ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʌɻɸ ʧʨʦʜʫʢʮʠʶ ʀʅʌ-ʛʘʤʤʘ ʊ-ʢʣʝʪʢʘʤʠ ʠ ʊ-

ʢʣʝʪʢʘʤʠ ʧʘʤʷʪʠ (Smith et al. 2007). 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʫʩʠʥʢʠ 10, ʫ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ ʩʦʜʝʨʞʘʥʠʝ ʀʃ-23 ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 4.5 ʜʦ 7 ʧʢʛ/ʤʣ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʘʯʘʣʘ ʠʥʬʝʢʮʠʠ ɸʏʉ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʀʃ-23 ʚ ʩʳʚʦʨʦʪʢʝ ʙʦʣʴʥʳʭ ʩʚʠʥʝʡ (p<0.1). ɸ ʥʘʯʠʥʘʷ ʩʦ 2 ʜʧʠ ʠ ʚʧʣʦʪʴ ʜʦ 

ʢʦʥʮʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (p<0.05). ʇʨʠ ʵʪʦʤ ʥʘ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʨʦʢʘʭ ʟʘʙʦʣʝʚʘʥʠʷ ʝʛʦ ʫʨʦʚʝʥʴ ʧʦʯʪʠ 

ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 11 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ (ɻ-ʂʉʌ) ʚ ʜʠʥʘʤʠʢʝ ɸʏʉ, ʘ ʥʘ ʛʨʘʬʠʢʝ 

12 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ 

ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ (ɻʄ-ʂʉʌ) ʚ ʜʠʥʘʤʠʢʝ ɸʏʉ. 
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ʈʠʩʫʥʦʢ 9. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʀʃ-17 ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʚ ʜʠʥʘʤʠʢʝ  

ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɸʏʉ 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʣʝʡʢʠʥʘ ʀʃ-17 ʚ ʧʢʛ/ʤʣ 

 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʫʢʪʦʨʦʚ ʩʠʥʪʝʟʘ ɻ-ʂʉʌ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʪʘʢʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʮʠʪʦʢʠʥʳ, ʢʘʢ TNFa, ʀʃ-1, ɻ-ʂʉʌ. ʇʦʩʣʝʜʥʠʡ ʩʪʠʤʫʣʠʨʦʚʘʣ ʧʨʦʜʫʢʮʠʶ ɻ-ʂʉʌ ʚ 

ʘʜʛʝʟʠʚʥʳʭ (ʤʘʢʨʦʬʘʛʘʣʴʥʦ-ʤʦʥʦʮʠʪʘʨʥʳʭ) ʢʣʝʪʢʘʭ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʜʦʥʦʨʦʚ 

(ʂʦʟʣʦʚ 2004)(ʂʦʟʣʦʚ 2004). 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ 12 ʚ ʥʦʨʤʝ ʫ ʩʚʠʥʝʡ ʫʨʦʚʝʥʴ ɻʄ-ʂʉʌ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

15-18 ʧʢʛ/ʤʣ. ʇʨʠ ɸʏʉ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʜʲʝʤ ʝʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʥʘ 3 ʠ 5 ʜʧʠ ʩʪʘʥʦʚʠʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʵʪʠʭ ʩʨʦʢʘʭ ʫʨʦʚʝʥʴ ɻ-ʂʉʌ ʚ ʩʳʚʦʨʦʪʢʝ 
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ʧʨʝʚʦʩʭʦʜʠʪ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 4-5 ʨʘʟ (p<0.05). ɼʣʷ ɸʏʉ ʭʘʨʘʢʪʝʨʥʳ ʨʝʟʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʝʡ ɻʄ-ʂʉʌ ʚ ʩʳʚʦʨʦʪʢʝ. 

 

 

ʈʠʩʫʥʦʢ 10. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʀʃ-23 ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʚ 

ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɸʏʉ 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʣʝʡʢʠʥʘ ʀʃ-17 ʚ ʧʢʛ/ʤʣ 

 

ʊʘʢ ʥʘ 4 ʜʧʠ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝ ʜʦʩʪʦʚʝʨʥʳ, ʘ ʥʘ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (6 ʜʧʠ) ʫʨʦʚʝʥʴ ɻʄ-ʂʉʌ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ 

ʪʘʙʣʠʮʝ 13 ʜʘʥʘ ʢʦʨʨʝʣʷʮʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ 

(ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚ ʢʨʦʚʠ ʠ ʂʄ, ʠ ʨʘʟʤʝʨʳ ʢʣʝʪʦʢ ʚ ʢʨʦʚʠ ʠ ʂʄ). 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʙʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʧʦʟʜʥʠʤʠ 

ʢʣʝʪʢʘʤʠ (ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ) ʠ ʨʘʥʥʠʤʠ ʢʣʝʪʢʘʤʠ (ʦʪ 

ʤʝʪʘʤʠʝʣʦʮʠʪʦʚ ʜʦ ʤʠʝʣʦʙʣʘʩʪʦʚ ʚʢʣʶʯʠʪʝʣʴʥʦ). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 13, ʦʙʨʘʪʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʨʘʥʥʠʭ ʠ ʧʦʟʜʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. 

 

 

ʈʠʩʫʥʦʢ 11. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 

ʬʘʢʪʦʨʘ (ɻ-ʂʉʌ) ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɸʏʉ 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʢʦʣʠʯʝʩʪʚʦ ɻ-ʂʉʌ ʚ ʧʢʛ/ʤʣ 

 

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʢʦʨʨʝʣʷʮʠʠ ʀʃ-23 ʩ ʤʠʝʣʦʠʜʥʳʤʠ 

ʢʣʝʪʢʘʤʠ. ʀʃ-23 ʦʙʨʘʪʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʟʨʝʣʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʧʦʧʫʣʷʮʠʝʡ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʠ ʩ ʧʣʦʱʘʜʴʶ ʠʭ 
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ʮʠʪʦʧʣʘʟʤʳ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʩ ʘʢʪʠʚʘʮʠʝʡ ʧʦʩʣʝʜʥʠʭ). ʀʟ ʦʩʪʘʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʀʃ-17 ʜʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʧʣʦʱʘʜʴʶ ʮʠʪʦʧʣʘʟʤʳ ʨʘʥʥʠʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʂʄ 

(ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʩ ʘʢʪʠʚʘʮʠʝʡ ʧʦʩʣʝʜʥʠʭ). ʉʭʝʤʘʪʠʟʠʨʦʚʘʥʦ ʦʩʥʦʚʥʳʝ ʠʩʩʣʝʜʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʚ ʜʠʥʘʤʠʢʝ ɸʏʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 13. 

 

 

ʈʠʩʫʥʦʢ 12. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ɻʄ-

ʂʉʌ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʥʝʡ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɸʏʉ 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʣʝʡʢʠʥʘ ʀʃ-17 ʚ ʧʢʛ/ʤʣ 

 

 ʀʟ ʛʨʘʬʠʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʨʝʣʳʝ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʚ ʢʨʦʚʠ ʠ ʂʄ ʩʥʠʞʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʘʩʰʪʘʙʥʦʡ ʫʙʳʣʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʩʚʠʥʝʡ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ɸʏʉ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʥʝʟʨʝʣʳʭ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 
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ʢʨʦʚʠ ʩʚʠʥʝʡ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʤʳʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʂʄ. ʇʦʩʣʝʜʥʦʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʢʦʨʝʥʥʦʤ ʚʳʤʳʚʘʥʠʠ ʜʘʥʥʳʭ ʢʣʝʪʦʢ ʠʟ ʂʄ ʚ ʢʨʦʚʴ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʫʙʳʣʠ. 

 

ʈʠʩʫʥʦʢ 13. ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʡ ʬʦʨʤʳ ɸʏʉ. 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɸʏʉ 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʣʝʡʢʠʥʘ ʀʃ-17 ʚ ʧʢʛ/ʤʣ 

 

ɼʝʡʩʪʚʠʝ ʮʠʪʦʢʠʥʦʚ ʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ ï ʨʘʥʥʝʝ ʠ ʧʦʟʜʥʝʝ. ʈʘʥʝʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʟʘʙʦʣʝʚʘʥʠʷ (1 ʜʧʠ) ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʝʟʢʠʡ ʧʦʜʲʝʤ 

ʫʨʦʚʥʷ ʀʃ-17, ʢʦʪʦʨʳʡ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ Th17 

ʢʣʝʪʢʘʤʠ). ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʠʤʝʥʥʦ ʝʛʦ ʜʝʡʩʪʚʠʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʵʬʬʝʢʪʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʤʠʝʣʦʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʨʠ ɸʏʉ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʀʃ-17 ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, ʘ ʚʦʟʤʦʞʥʦ ʠ 

ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʚʳʟʳʚʘʶʱʠʤ ʤʠʛʨʘʮʠʶ ʥʝʡʪʨʦʬʠʣʦʚ ʠʟ ʢʨʦʚʠ ʚ ʪʢʘʥʠ (Yeh et al. 

2015; Yuan et al. 2015).  
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ʊʘʙʣʠʮʘ 13. 

ʂʦʨʨʝʣʷʮʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ɸʏʉ. (ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʢʣʝʪʦʢ ʠ ʠʭ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʨʦʚʠ ʠ 

ʂʄ). 

 ɻʂʉʌ 
ʀʃ-
17 

ʀʃ-
23 

ɻʄʂʉʌ 
ʇʦʧʫʣʷʮʠʷ ʇʦʧʫʣʷʮʠʷ 

ʈʘʟʤʝʨ 
ʮʠʪʦʧʣʘʟʤʳ 

ʈʘʟʤʝʨ 
ʮʠʪʦʧʣʘʟʤʳ 

ʈʘʥʥʠʡ 
ʂʄ 

ʇʦʟʜʥʠʡ 
ʂʄ 

ʈʘʥʥʷʷ 
ʢʨʦʚʴ 

ʇʦʟʜʥʷʷ 
ʢʨʦʚʴ 

ʈʘʥʥʷʷ 
ʢʨʦʚʴ 

ʇʦʟʜʥʷ
ʷ ʢʨʦʚʴ 

ʈʘʥʥʠʡ 
ʂʄ 

ʇʦʟʜʥʠʡ 
ʂʄ 

ɻ
ʂ
ʉ
ʌ 

 

ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

1 .264 .004 .633 -.432 -.076 -.129 .109 .250 .104 .611 .563 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ - .614 .994 .177 .393 .885 .807 .837 .633 .845 .197 .244 

ʀ
ʃ-

1
7 ʂʦʨʨʝʣʷʮʠʠ ʧʦ 

ʇʠʨʩʦʥʫ 
.264 1 

-
.181 

.178 -.164 -.042 -.109 .061 -.138 -.742 .874* .612 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .614 - .732 .736 .757 .936 .838 .908 .794 .091 .023 .197 

ʀ
ʃ-

2
3 ʂʦʨʨʝʣʷʮʠʠ ʧʦ 

ʇʠʨʩʦʥʫ 
.004 -.181 1 .253 .618 -.945** .979** -.970** .968** .725 .072 .534 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .994 .732 - .629 .191 .004 .001 .001 .002 .103 .892 .275 

ɻ
ʄ
ʂ
ʉ
ʌ ʂʦʨʨʝʣʷʮʠʠ ʧʦ 

ʇʠʨʩʦʥʫ 
.633 .178 .253 1 -.191 -.301 .250 -.294 .433 .218 .410 .557 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .177 .736 .629 - .717 .563 .632 .571 .391 .679 .420 .251 

ʇ
ʦ
ʧ
ʫ
ʣ
ʷ
ʮ
ʠ
ʷ

 

ʈ
ʘ
ʥ
ʥ
ʠ
ʡ
 

ʂ
ʄ

 ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

-.432 -.164 .618 -.191 1 -.722 .663 -.650 .488 .291 -.278 -.022 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .393 .757 .191 .717 - .105 .151 .162 .327 .576 .593 .967 

ʇ
ʦ
ʟ
ʜ
ʥ
ʠ
ʡ

 
ʂ
ʄ

 

ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

-.076 -.042 
-

.945
**  

-.301 -.722 1 
-

.940** 
.943** 

-
.928** 

-.529 -.226 -.613 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .885 .936 .004 .563 .105 - .005 .005 .008 .280 .667 
.196 

7
2 
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ʇʨʦʜʦʣʞʝʥʠʝ ɘʘʙʣʠʮʳ 13. 
ʂʦʨʨʝʣʷʮʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ɸʏʉ. (ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʢʣʝʪʦʢ ʠ ʠʭ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʨʦʚʠ ʠ 

ʂʄ). 
 

ʇ
ʦ
ʧ
ʫ
ʣ
ʷ
ʮ
ʠ
ʷ

 

ʈ
ʘ
ʥ
ʥ
ʷ
ʷ
 

ʢ
ʨ
ʦ
ʚ
ʴ

 ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

-.129 -.109 
.979
**  

.250 .663 -.940** 1 -.998** .917* .623 .065 .516 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .807 .838 .001 .632 .151 .005 - .000 .010 .186 .902 .295 

ʇ
ʦ
ʟ
ʜ
ʥ
ʷ
ʷ
 

ʢ
ʨ
ʦ
ʚ
ʴ

 ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

.109 .061 
-

.970
**  

-.294 -.650 .943**  
-

.998** 
1 -.914* -.590 -.107 -.548 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .837 .908 .001 .571 .162 .005 .000 - .011 .218 .841 .260 

ʈ
ʘ
ʟ
ʤ
ʝ
ʨ
 

 
ʮ
ʠ
ʪ
ʦ
ʧ
ʣ
ʘ
ʟ
ʤ
ʳ

 

ʈ
ʘ
ʥ
ʥ
ʷ
ʷ
 

ʢ
ʨ
ʦ
ʚ
ʴ

 ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

.250 -.138 
.968
**  

.433 .488 -.928** .917* -.914* 1 .746 .194 .638 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .633 .794 .002 .391 .327 .008 .010 .011 - .088 .713 .173 

ʇ
ʦ
ʟ
ʜ
ʥ
ʷ
ʷ
 

 
ʢ
ʨ
ʦ
ʚ
ʴ

 ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

.104 -.742 .725 .218 .291 -.529 .623 -.590 .746 1 -.384 .069 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .845 .091 .103 .679 .576 .280 .186 .218 .088 - .452 .896 

ʈ
ʘ
ʟ
ʤ
ʝ
ʨ
 
ʮ
ʠ
ʪ
ʦ
ʧ
ʣ
ʘ
ʟ
ʤ
ʳ

 

ʈ
ʘ
ʥ
ʥ
ʠ
ʡ

 
 ʂ
ʄ

 

ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

.611 .874* .072 .410 -.278 -.226 .065 -.107 .194 -.384 1 .871* 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .197 .023 .892 .420 .593 .667 .902 .841 .713 .452 - .024 

ʇ
ʦ
ʟ
ʜ
ʥ
ʠ
ʡ

 
ʂ
ʄ

 

ʂʦʨʨʝʣʷʮʠʠ ʧʦ 
ʇʠʨʩʦʥʫ 

.563 .612 .534 .557 -.022 -.613 .516 -.548 .638 .069 .871* 1 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .244 .197 .275 .251 .967 .196 .295 .260 .173 .896 .024 - 

*ʢʦʨʨʝʣʷʮʠʷ ʜʦʩʪʦʚʝʨʥʦ (p<0.05),  

**ʢʦʨʨʝʣʷʮʠʷ ʜʦʩʪʦʚʝʨʥʦ (p<0.01) 

7
3 
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ʋʙʳʣʴ ʥʝʡʪʨʦʬʠʣʦʚ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʜʝʡʩʪʚʠʷ ʀʃ-17. ʀʃ-23 ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʩʠʥʝʨʛʠʩʪʦʤ, ʠ ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʀʃ-17, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʷʜʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (Yeh et al. 2015).   

ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʀʃ-17 ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʥʘ ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʤ ʵʪʘʧʝ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (Xu et al. 2014), ʯʪʦ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘʤʠ ʚ ʩʚʷʟʠ ʩ ʨʘʥʥʠʤʠ 

ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʉʣʝʜʫʶʱʠʤ ʮʠʪʦʢʠʥʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʚʣʷʝʪʩʷ ɻ-ʂʉʌ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ɻ-ʂʉʌ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʛʨʘʥʫʣʦʮʠʪʦʧʦʵʟ. ɻ-ʂʉʌ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʣʠʬʝʨʘʮʠʶ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ ʪʝʨʤʠʥʘʣʴʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʤʠʝʣʦʠʜʥʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʬʫʥʢʮʠʠ ʟʨʝʣʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʞʠʟʥʠ. ɻ-ʂʉʌ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʛʨʘʥʫʣʦʮʠʪʦʧʦʵʟʘ ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʘʮʠʠ 

ʛʨʘʥʫʣʦʮʠʪʦʧʦʵʟʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʥʬʝʢʮʠʠ (Avalos 1996; Welte et al. 1996). 

ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʲʝʤ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ɻ-ʂʉʌ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʟʛʘʨ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 3 ʜʧʠ, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʝʪʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʥʜʫʢʪʦʨʦʚ ʩʠʥʪʝʟʘ ɻ-ʂʉʌ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʪʘʢʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, 

ʢʘʢ TNFa, ʀʃ-1 (ʂʦʟʣʦʚ 2004), ʫʩʠʣʝʥʠʝ ʩʠʥʪʝʟʘ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʯʝʨʝʟ 24 ʯ ʧʦʩʣʝ 

ʚ/ʤ ʟʘʨʘʞʝʥʠʷ ʩʚʠʥʝʡ ʚʠʨʫʩʦʤ (Zakaryan et al. 2015). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʀʃ-17 ʤʦʞʝʪ 

ʠʥʜʫʮʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ɻ-ʂʉʌ ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʠ ʬʠʙʨʦʙʣʘʩʪʥʳʭ ʢʣʝʪʢʘʭ. ɺ 

ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ɻ-ʂʉʌ ʷʚʣʷʝʪʩʷ ʧʦʩʨʝʜʥʠʢʦʤ ʛʨʘʥʫʣʦʧʦʵʟ-ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʀʃ-

17 (ʂʦʟʣʦʚ 2004). 

ʀʃ-23 ʦʪʚʝʯʘʝʪ ʟʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ Th17 ʢʣʝʪʦʢ (ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʊ-

ʭʝʣʧʝʨʦʚ, ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʀʃ-17), ʧʦ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʧʫʪʠ (Duvallet et al. 2011). ʂʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʛʨʘʬʠʢʘ 13, ʥʘʤʠ ʧʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʩ ʧʝʨʚʳʭ ʜʥʝʡ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ ʝʛʦ ʵʬʬʝʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʀʃ-17, ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ, ʚʝʨʦʷʪʥʦ ʚʩʣʝʜʩʪʚʠʝ 

ʚʳʨʘʞʝʥʥʦʡ ʣʠʤʬʦʧʝʥʠʠ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚ ʜʠʥʘʤʠʢʝ ɸʏʉ (Karalyan et al. 2012; Zakaryan et 

al. 2015). 
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ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʩʠʥʪʝʟʘ ʠʟʫʯʘʝʤʳʭ ʮʠʪʦʢʠʥʦʚ ʠ 

ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʩʚʠʥʝʡ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʠʭ ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ ʚ ʜʠʥʘʤʠʢʝ ɸʏʉ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 14, 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʥʝ ʚʳʷʚʠʣ ʟʥʘʯʠʤʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

 

ʊʘʙʣʠʮʘ 14 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʝʡ ʮʠʪʦʢʠʥʦʚ ʠ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚ 

ʜʠʥʘʤʠʢʝ ɸʏʉ  

 

ʎʠʪʦʢʠʥ 
ʂʦʨʨʝʣʷʮʠʷ ʠʣʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
ɻʂʉʌ ʀʃ-17 ʀʃ-23 ɻʄʂʉʌ 

ɻʂʉʌ 

  

ʂʦʨʨʝʣʷʮʠʷ ʧʦ 

ʇʠʨʩʦʥʫ 
1 .264 .004 .633 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ - .614 .994 .177 

ʀʃ-17 

  

ʂʦʨʨʝʣʷʮʠʷ ʧʦ 

ʇʠʨʩʦʥʫ 
.264 1 -.181 .178 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .614 - .732 .736 

ʀʃ-23 

  

ʂʦʨʨʝʣʷʮʠʷ ʧʦ 

ʇʠʨʩʦʥʫ 
.004 -.181 1 .253 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .994 .732 - .629 

ɻʄʂʉʌ 

  

ʂʦʨʨʝʣʷʮʠʷ ʧʦ 

ʇʠʨʩʦʥʫ 
.633 .178 .253 1 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ .177 .736 .629 - 

 

ʅʘ ʩʨʝʟʝ ʪʢʘʥʠ ʣʝʛʢʦʛʦ ʥʘ 3 ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʤʝʪʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʠʝʣʦʠʜʥʳʝ 

ʢʣʝʪʢʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʨʝʣʳʭ ʥʝʡʪʨʦʬʠʣʦʚ (ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ).  

ʀʪʘʢ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚʳʟʳʚʘʶʪ 

ʤʠʛʨʘʮʠʶ ʥʝʡʪʨʦʬʠʣʦʚ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ ʪʢʘʥʠ. ʀʤʝʥʥʦ ʵʪʠʤ ʬʘʢʪʦʨʦʤ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ 
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ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʥʝʡʪʨʦʧʝʥʠʝʡ. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʥʝʡʪʨʦʧʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʣʝʡʢʦʮʠʪʦʚ ʠʟ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʧʫʣʘ ʚ ʧʨʠʩʪʝʥʦʯʥʳʡ 

(ʤʘʨʛʠʥʘʣʴʥʳʡ, ʢʨʘʝʚʦʡ) ʠʣʠ ʪʢʘʥʝʚʦʡ.  

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʧʫʣʘ ʥʝʡʪʨʦʬʠʣʦʚ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʛʨʝʛʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʠʭ ʘʜʛʝʟʠʠ ʢ ʵʥʜʦʪʝʣʠʶ ʩʦʩʫʜʦʚ. ʄʳ ʩʢʣʦʥʥʳ 

ʩʯʠʪʘʪʴ ʚʳʷʚʣʝʥʥʫʶ ʥʘʤʠ ʥʝʡʪʨʦʧʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʤ ʠʤʝʥʥʦ ʤʠʛʨʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʠʟ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ ʪʢʘʥʠ, ʪʘʢ ʢʘʢ, ʚʦ-ʧʝʨʚʳʭ, ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʚʠʨʫʩ ɸʏʉ 

ʧʦʨʘʞʘʝʪ ʥʝʡʪʨʦʬʠʣʳ ʜʦʚʦʣʴʥʦ ʧʦʟʜʥʦ, ʚʦ-ʚʪʦʨʳʭ ʥʘʤʠ ʥʘʙʣʶʜʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʛʨʘʥʫʣʷʨʥʳʝ ʣʝʡʢʦʮʠʪʳ ʚ ʪʢʘʥʷʭ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ, ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫʞʝ ʥʘ 3 ʜʝʥʴ. ʆʜʥʘʢʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʝʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʚ ʪʢʘʥʷʭ 

ʩʚʠʥʴʠ ʜʦʩʪʠʛʘʶʪ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ɸʏʉ (ʩʤ. ʨʠʩʫʥʦʢ 13-16). 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʪʢʘʥʠ ʥʘʟʳʚʘʝʪʩʷ 

ʜʠʘʧʝʜʝʟʦʤ. ɼʠʘʧʝʜʝʟ (ʦʪ ʛʨʝʯ. ŭɘɎˊɖŭ ɜ, diapedesis ï ʧʨʦʩʢʘʢʠʚʘʥʠʝ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ) ï 

ʚʳʭʦʞʜʝʥʠʝ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ ʯʝʨʝʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʪʝʥʢʠ ʢʘʧʠʣʣʷʨʦʚ ʠ 

ʤʝʣʢʠʭ ʚʝʥ ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʠʭ ʪʦʥʫʩʘ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʝʡʪʨʦʬʠʣʳ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʱʝʣʠ, ʤʝʞʜʫ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʦʩʪʢʘʧʠʣʣʷʨʥʳʭ ʚʝʥʫʣ ʙʣʘʛʦʜʘʨʷ 

ʨʘʩʭʦʞʜʝʥʠʶ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʦʚ. ɼʠʘʧʝʜʝʟ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʦʣʝʢʫʣʳ ʘʜʛʝʟʠʠ ʈɽʉɸʄ-

1, ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʝ ʢʘʢ ʤʠʛʨʠʨʫʶʱʠʤʠ ʥʝʡʪʨʦʬʠʣʘʤʠ, ʪʘʢ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ. 

ʇʦ ʩʫʪʠ, ʜʠʘʧʝʜʝʟ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʭʦʨʦʰʦ ʦʧʠʩʘʥʥʳʤ ʧʨʠ ɸʏʉ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʘʧʝʜʝʟ ʧʨʠ ɸʏʉ ʥʦʩʠʪ ʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʪʢʘʥʠ 

ʤʠʛʨʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʥʝʡʪʨʦʬʠʣʳ, ʥʦ ʠ ʚʩʝ ʚʠʜʳ ʛʨʘʥʫʣʷʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ 

17 ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʝʟ ʪʢʘʥʠ ʧʝʯʝʥʠ ʥʘ 6 ʜʧʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ ʵʦʟʠʥʦʬʠʣʦʚ. 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʤʠʛʨʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʬʦʨʤʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʤʠʛʨʘʮʠʠ ʛʨʘʥʫʣʷʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ ʚ ʪʢʘʥʠ, 

ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. ʂʘʞʜʦʝ 

ʧʦʣʝ ʟʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 3780 (70x54) ɛm
2
. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʩʨʝʟʳ ʣʝʛʢʦʛʦ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ɸʏʉ ʩʚʠʥʝʡ, ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ 17. ʚ ʣʝʛʢʠʭ ʟʜʦʨʦʚʳʭ ʩʚʠʥʝʡ, ʛʨʘʥʫʣʷʨʥʳʝ ʣʝʡʢʦʮʠʪʳ 

ʚʩʪʨʝʯʘʶʪʩʷ, ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ, ʥʝ ʙʦʣʝʝ 1 ʢʣʝʪʢʠ ʚ 5 ʧʦʣʷʭ ʟʨʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʛʨʘʥʫʣʷʨʥʳʭ 
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ʣʝʡʢʦʮʠʪʦʚ ʫ ʙʦʣʴʥʳʭ ɸʏʉ ʩʚʠʥʝʡ ʥʘʯʠʥʘʝʪ ʚʦʟʨʘʩʪʘʪʴ ʫʞʝ ʩ 1 ʜʧʠ, ʦʜʥʘʢʦ ʨʘʟʥʠʮʘ ʩ 

ʢʦʥʪʨʦʣʝʤ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʚʝʨʥʦʡ ʢʦ 2 ʜʧʠ. ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʨʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʪʢʘʥʷʭ ʣʝʛʢʠʭ ʙʦʣʴʥʳʭ ɸʏʉ ʩʚʠʥʝʡ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʪ ʯʠʩʣʘ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʧʦʩʣʝ 2 ʜʧʠ. ʊʘʢ 

ʚʦ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ (ʥʘʯʠʥʘʷ ʩ 3 ʜʧʠ) ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʪʢʘʥʷʭ ʣʝʛʢʠʭ ʙʦʣʴʥʳʭ ɸʏʉ 

ʩʚʠʥʝʡ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 2 ʜʧʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʛʣʫʙʣʝʥʠʠ 

ʜʠʘʧʝʜʝʟʘ ʩ ʨʘʟʚʠʪʠʝʤ ɸʏʉ. 

 

 

 

ʈʠʩʫʥʦʢ 13. ʄʠʛʨʘʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʪʢʘʥʠ. ʉʨʝʟ ʪʢʘʥʠ ʩʝʣʝʟʝʥʢʠ ʥʘ 6 ʜʝʥʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ɸʏʉ. ʉʪʨʝʣʢʘʤʠ ʫʢʘʟʘʥʳ ʥʝʡʪʨʦʬʠʣʳ. 

ʆʢʨʘʩʢʘ ʛʝʥʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. ʄʘʩʰʪʘʙ 10ɛm 

 


