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ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʉʆʂʈɸʑɽʅʀʁ 

 

ɸʉʀʊ ï ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ 

ɸʪɼ ï ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ 

ʉʃʀʊ ï ʩʫʙʣʠʥʛʚʘʣʴʥʘʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ 

ʢɽ/ʣ ï ʚʳʨʘʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʝʩʩʘ ɽ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ 

(ʢʠʣʦʝʜʠʥʠʮ ʘʥʪʠʪʝʣ ʥʘ ʣʠʪʨ) 

ʩʨʝʜ.ʟʥʘʯ. ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʪʘʥ.ʦʪʢʣ. ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

25 ʧʝʨʮ. ï 25 ʧʝʨʮʝʥʪʠʣʴ 

75 ʧʝʨʮ. ï 75 ʧʝʨʮʝʥʪʠʣʴ 

AUC - area under ROC curve, ʧʣʦʱʘʜʴ ʧʦʜ ROC-ʢʨʠʚʦʡ 

Bet v1 ï ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ ʧʳʣʴʮʳ ʙʝʨʝʟʳ 

Bet v2 ï ʧʨʦʬʠʣʠʥ, ʤʠʥʦʨʥʳʡ ʘʣʣʝʨʛʝʥ ʧʳʣʴʮʳ ʙʝʨʝʟʳ 

Bet v4 ï ʧʦʣʢʘʣʴʮʠʥ, ʤʠʥʦʨʥʳʡ ʘʣʣʝʨʛʝʥ ʧʳʣʴʮʳ ʙʝʨʝʟʳ 

Bet v6 - ʠʟʦʬʣʘʚʦʥ-ʨʝʜʫʢʪʘʟʘ, ʤʠʥʦʨʥʳʡ ʘʣʣʝʨʛʝʥ ʧʳʣʴʮʳ ʙʝʨʝʟʳ 

Cor a1 ï ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ ʣʝʱʠʥʳ 

Pru p1 ï ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ ʧʝʨʩʠʢʘ 

cut off point ï ʛʨʘʥʠʮʘ ʦʪʩʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

hi-tIgE ï ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ IgE ʘʥʪʠʪʝʣ, ʧʨʝʚʳʰʘʶʱʝʝ ʨʝʬʝʨʝʥʩʥʦʝ 

ʟʥʘʯʝʥʠʝ  

 hi-sIgE - ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ, 

ʧʨʝʚʳʰʘʶʱʝʝ ʨʝʬʝʨʝʥʩʥʦʝ ʟʥʘʯʝʥʠʝ  

IgE ï ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩʩʘ ɽ 

N-tIgE - ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ IgE ʘʥʪʠʪʝʣ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʨʝʬʝʨʝʥʩʥʦʛʦ ʟʥʘʯʝʥʠ ̫ 

N-sIgE - ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ, 

ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʦʛʦ ʟʥʘʯʝʥʠ ̫

ROC-ʢʨʠʚʘʷ ï receiver operating characteristic, ʨʘʙʦʯʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʠʸʤʥʠʢʘ 
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RMS - Rescue Medication Score ï ʰʢʘʣʘ ʫʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ 

RTSS - Rhinoconjunctivitis Total Symptom Score - ʰʢʘʣʘ ʩʫʤʤʘʨʥʦʡ ʦʮʝʥʢʠ 

ʩʠʤʧʪʦʤʦʚ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ 

sIgE ï ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩʩʘ ɽ 

sIgEt3 ï ʘʥʪʠʪʝʣʘ sIgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʙʝʨʝʟʳ 

sIgEt2 ï ʘʥʪʠʪʝʣʘ sIgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʦʣʴʭʠ 

sIgEt4 ï ʘʥʪʠʪʝʣʘ sIgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʣʝʱʠʥʳ 

sIgEt7 ï ʘʥʪʠʪʝʣʘ sIgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʜʫʙʘ 

sIgEt2* - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʦʣʴʭʠ 

sIgEt4* - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʣʝʱʠʥʳ 

sIgEt7* - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʫʙʘ 

tIgE ï ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ ɽ 
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ  

ʇʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʨʦʩʪ ʯʘʩʪʦʪʳ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʩʠʠ, ʦʧʨʝʜʝʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʠʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʝʨʘʧʠʠ [20, 28, 103]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʨʝʙʝʥʢʘ ʩʧʝʢʪʨ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʨʘʩʰʠʨʷʝʪʩʷ, ʘ ʣʝʯʝʥʠʝ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʠʤʤʫʥʦʪʝʨʘʧʠʷ) ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʤʦʥʦʚʘʣʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʯʝʤ 

ʧʨʠ ʧʦʣʠʚʘʣʝʥʪʥʦʡ [82]. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʚ ʣʝʯʝʥʠʠ ʘʪʦʧʠʠ ʷʚʣʷʝʪʩʷ 

ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ (ɸʉʀʊ), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʤ ʘʣʣʝʨʛʝʥʘʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʧʦʩʦʙ 

ʚʚʝʜʝʥʠʷ ʘʣʣʝʨʛʝʥʘ, ʚʳʙʦʨ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ɸʉʀʊ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʝʨʘʧʠʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ ʦʧʨʝʜʝʣʷʝʪ 

ʧʦʠʩʢ ʢʨʠʪʝʨʠʝʚ ʥʘʟʥʘʯʝʥʠʷ ɸʉʀʊ, ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʚʳʙʦʨʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʝʧʘʨʘʪʘ ʜʣʷ ɸʉʀʊ, ʩʧʦʩʦʙʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʘʧʠʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʛʥʦʟʘ ʪʝʨʘʧʠʠ. 

ʇʦʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʷʚʣʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʧʦʜʙʦʨʘ ʩʭʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ. ʇʦ 

ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ɸʉʀʊ ʫ ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ ʠʣʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʘʣʣʝʨʛʝʥʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʫʤʝʥʴʰʝʥʠʶ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʠ, ʥʦ ʠ ʠʟʤʝʥʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ [121] Burks A.W. 2010). 

ʆʜʥʘʢʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʚʳʙʦʨʘ ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʭ 

ʚʩʝʩʪʦʨʦʥʥʝʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʦʛʦ ʬʘʢʪʦʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʝʥʦ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʘʮʠʝʥʪʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʘʣʣʝʨʛʝʥʘʤʠ ʠʟ 
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ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢ, ʫ 40-70% ʙʦʣʴʥʳʭ ʧʦʣʣʠʥʦʟʦʤ ʚʳʷʚʣʷʶʪʩʷ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʘʶʱʠʝʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʷʚʣʝʥʠʡ ʦʪ ʣʝʛʢʦʛʦ ʨʠʥʠʪʘ 

ʜʦ ʪʷʞʝʣʦʡ ʘʥʘʬʠʣʘʢʩʠʠ [40, 102, 152]. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʣʝʞʠʪ 

ʧʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʠ ʘʣʣʝʨʛʝʥʦʚ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [37]. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ 

ʩʭʦʜʩʪʚʦ ʤʦʣʝʢʫʣ ʘʣʣʝʨʛʝʥʦʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʧʦʪʨʝʙʣʷʝʤʳʭ 

ʚ ʧʠʱʫ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʝʨʝʢʨʝʩʪʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʢʦʥʪʘʢʪʝ 

ʢʘʢ ʩ ʧʳʣʴʮʝʚʳʤʠ, ʪʘʢ ʠ ʧʠʱʝʚʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ [37]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʠʯʠʥʥʦʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʞʠʟʥʝʩʙʝʨʝʛʘʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʢʦʞʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʜʭʦʜʘ ʚ ʚʳʷʚʣʝʥʠʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʥʝ ʚʩʝʛʜʘ 

ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʘʣʣʝʨʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʚʠʪʠʝ 

ʩʠʤʧʪʦʤʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ [104], ʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-

ʟʥʘʯʠʤʳʭ ʘʣʣʝʨʛʝʥʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʞʥʳʭ ʪʝʩʪʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʪʨʫʜʥʝʥʦ 

ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʢʘʢ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʥʠʟʢʦʡ ʢʦʞʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʠ/ʠʣʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ, ʪʘʢ ʠ 

ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʷʚʣʝʥʠʝʤ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʨʝʘʢʪʠʚʥʦʩʪʠ [104, 168]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ ʫ ʜʝʪʝʡ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ ɽ (IgE) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʪʠʧ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʠʥʚʘʟʠʚʥʦʩʪʴʶ ʧʨʦʮʝʜʫʨʳ ʚʟʷʪʠʷ ʢʨʦʚʠ, ʚʳʩʦʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʘʛʝʥʪʦʚ, ʠʭ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʤʝʪʦʜʘ. 
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ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʫʪʠʥʥʳʝ ʘʥʘʣʠʟʳ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ. ʄʥʦʛʠʝ ʛʦʜʳ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʘʣʣʝʨʛʦʣʦʛʠʠ 

ʠ ʠʤʤʫʥʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʣʩʷ ʪʝʩʪ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ IgE ʘʥʪʠʪʝʣ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʘʪʦʧʠʶ. ʆʜʥʘʢʦ 

ʟʥʘʯʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ. ʊʘʢ, ʥʠʟʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ (44%) ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Tschopp J., 1998 ʛ. 

[192]. ʀ ʥʘʧʨʦʪʠʚ, ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʦʪʤʝʯʘʣʦʩʴ ʫ 80-85% ʜʝʪʝʡ ʩ 

ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ ʚ ʨʘʙʦʪʝ Liu F.T., 2011 ʛ. [126]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʦʮʝʥʢʠ ʜʘʥʥʦʛʦ ʪʝʩʪʘ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʳʭ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʤʝʥʠʤʳʭ ʜʠʘʧʘʟʦʥʦʚ 

ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠ ʙʦʣʝʝ ʪʦʛʦ, 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʙʦʣʝʝ 20 ʣʝʪ ʥʘʟʘʜ. ʀʭ 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ Marsh D.G. ʠ ʝʛʦ ʢʦʣʣʝʛ 1974 ʛʦʜʘ [135]. 

ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʠʤʝʶʱʠʭʩʷ ʨʝʬʝʨʝʥʩʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʤʝʶʱʠʝʩʷ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ 

ʠʣʠ ʧʦʜʨʦʩʪʢʦʚ, ʚ ʨʷʜʝ ʨʘʙʦʪ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʛʦʨʪʳ ʜʝʪʝʡ ʩʪʘʨʰʝ 6-7 ʣʝʪ, 

ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʫ ʜʝʪʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʜʠʘʧʘʟʦʥʦʚ: ʦʪ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ, ʜʦ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʘʣʣʝʨʛʦʣʦʛʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʝʨʝʭʦʜ ʢ 

ʢʦʤʧʦʥʝʥʪ-ʨʘʟʜʝʣʝʥʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʙʣʘʛʦʜʘʨʷ ʨʘʩʰʠʨʝʥʠʶ 

ʩʧʝʢʪʨʘ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʘʣʣʝʨʛʝʥʦʚ ʜʣʷ in vitro ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʩʦʧʨʷʞʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʘʥʪʠʪʝʣ IgE ʥʘ 

ʧʝʨʝʢʨʝʩʪʥʦ ʨʝʘʛʠʨʫʶʱʠʝ ʘʣʣʝʨʛʝʥʳ, ʠʭ ʨʦʣʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ, ʨʦʣʴ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʠʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʩʚʝʨʭʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ, ʥʘʙʣʶʜʘʪʴ ʟʘ 



 9 

ʜʠʥʘʤʠʢʦʡ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ IgE ʫ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ. 

ɼʘʥʥʳʝ ʚʦʧʨʦʩʳ ʦʧʨʝʜʝʣʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʥʘ ʪʝʯʝʥʠʝ ʧʦʣʣʠʥʦʟʘ ʫ ʜʝʪʝʡ ʩ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʣʣʝʨʛʝʥʳ, ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ 

ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʢʘʢ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ 

ɸʉʀʊ, ʚʳʷʚʣʝʥʠʝ ʤʘʨʢʝʨʦʚ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʜʦ ʥʘʯʘʣʘ ɸʉʀʊ ʠ 

ʤʘʨʢʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʚʘʪʴ ʭʦʜ ʪʝʨʘʧʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʬʠʣʷʤʠ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʚ ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠ ̫ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʙʦʨ ʪʘʢʪʠʢʠ 

ʣʝʯʝʥʠʷ. ʊʘʢʞʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʨʫʪʠʥʥʳʭ 

ʪʝʩʪʦʚ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʝʢʪʨʘ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ, ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ: 

ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ ʧʝʨʝʢʨʝʩʪʥʦʡ ʘʣʣʝʨʛʠʝʡ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʳ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.   

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ 

IgE ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʘʪʦʧʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥʳ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ 
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ʜʝʪʝʡ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʤʝʪʦʜʦʤ 

UniCAP Systems ʧʨʠ ʘʪʦʧʠʠ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʘʣʣʝʨʛʝʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ 

ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʘʣʣʝʨʛʦʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʧʳʣʴʮʝʚʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ ʙʝʨʝʟʳ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʬʠʣʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ 

ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʧʦʥʝʥʪ-ʨʘʟʜʝʣʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʮʝʥʠʪʴ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ 

ʚʳʙʦʨʘ ʪʝʨʘʧʠʠ. 

4. ɼʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʯʠʩʣʘ ʢʫʨʩʦʚ 

ɸʉʀʊ ʜʣʷ ʜʝʪʝʡ ʩ ʧʝʨʝʢʨʝʩʪʥʦʡ ʘʣʣʝʨʛʠʝʡ. 

5. ʆʮʝʥʠʪʴ ʨʦʣʴ ʘʣʣʝʨʛʝʥ-ʢʦʤʧʦʥʝʥʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʝʨʝʢʨʝʩʪʥʦʡ ʘʣʣʝʨʛʠʝʡ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ɺʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ (ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ) 

ʦʮʝʥʢʘ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʚʠʪʠʷ ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʝʨʝʢʨʝʩʪʥʦ-ʨʝʘʢʪʠʚʥʳʝ 

ʘʣʣʝʨʛʝʥʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʨʘʟʨʘʙʦʪʘʥ ʧʦʜʭʦʜ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʘʪʦʧʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ.  

ʆʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ 

sIgE ʫ ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʧʳʣʴʮʦʡ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ 

ɹʝʨʝʟʦʚʳʝ (Betulaceae). ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʳ ʘʣʣʝʨʛʝʥʳ - ʙʝʨʝʟʳ, ʜʫʙʘ, ʷʙʣʦʢʘ, 

ï ʧʦʷʚʣʝʥʠʝ sIgE ʘʥʪʠʪʝʣ ʢ ʢʦʪʦʨʳʤ ʫ ʧʘʮʠʝʥʪʘ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʦʤ 

ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʘ.  

ʇʨʝʜʣʦʞʝʥʳ ʫʪʦʯʥʝʥʥʳʝ ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ E ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ, 

ʚʢʣʶʯʘʷ ʜʝʪʝʡ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ. ɺʧʝʨʚʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 
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ʦʮʝʥʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʪʝʩʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʘʪʦʧʠʠ ʫ ʜʝʪʝʡ 

ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. 

ɺʧʝʨʚʳʝ ʜʘʥʘ ʦʮʝʥʢʘ ʧʨʦʬʠʣʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ ʜʝʪʝʡ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ʇʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʠ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʳʣʴʮʫ ʙʝʨʝʟʳ ʫ ʜʝʪʝʡ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ 

ʈʦʩʩʠʠ.  

ʇʦʢʘʟʘʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʢ ʧʳʣʴʮʝʚʳʤ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʣʣʠʥʦʟʘ ʠ ʧʝʨʝʢʨʝʩʪʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʧʦʢʘʟʘʥʘ ʠʭ ʭʦʨʦʰʘʷ ʧʨʝʜʠʢʪʦʨʥʘʷ ʩʠʣʘ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʘʥʪʠʪʝʣ ʢ ʮʝʣʴʥʳʤ ʵʢʩʪʨʘʢʪʘʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʣʣʝʨʛʝʥʦʚ. 

ʇʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʠ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʢʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʧʦʣʫʯʘʶʱʠʭ ʩʫʙʣʠʥʛʚʘʣʴʥʫʶ ʘʣʣʝʨʛʝʥ-

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʠʤʤʫʥʦʪʝʨʘʧʠʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʪʴʤʠ, ʧʦʣʫʯʘʶʱʠʤʠ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ,  

ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʢ ʤʠʥʦʨʥʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʜʣʷ ʚʳʙʦʨʘ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʣʣʠʥʦʟʦʤ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʦʢʘʟʘʥʦ 

ʥʘʣʠʯʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʭʦʜʦʚ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʦʪ 

ʧʨʦʬʠʣʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ 

ʰʠʨʦʢʫʶ ʧʨʘʢʪʠʢʫ ʢʦʤʧʦʥʝʥʪ-ʨʘʟʜʝʣʝʥʥʦʡ ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʠ: ʚʳʷʚʣʝʥʠʝ ʫ 

ʧʘʮʠʝʥʪʘ IgE ʘʥʪʠʪʝʣ ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ (Bet v 2, Bet v4, Bet v6) ʥʘ ʬʦʥʝ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʥʠʟʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʚʦʜʠʤʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʠ ʨʠʩʢʦʤ ʫʩʠʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ 

ʘʪʦʧʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ.  
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ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʙʣʝʤʘʪʠʢʝ ʜʠʩʩʝʨʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʦʤʧʣʝʢʩ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʘʟʦʚʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ ʠ ʦʙʱʝʛʦ ʫʨʦʚʥʷ IgE ʘʥʪʠʪʝʣ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ, ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʦʮʝʥʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʩʦʩʪʦʷʥʠʷ 

ʧʘʮʠʝʥʪʦʚ. 

ʠʟʣʦʞʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ, ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʛʣʘʚʥʦʤʫ 

ʘʣʣʝʨʛʝʥʫ ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʙʝʣʢʫ rBet v1, ʦʜʥʘʢʦ ʫ 29,6% ʧʘʮʠʝʥʪʦʚ ʪʘʢʞʝ 

ʠʤʝʝʪʩʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ. ʕʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʧʘʪʦʛʝʥʝʟʘ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʨʦʜʩʪʚʝʥʥʳʤ 

ʧʳʣʴʮʝʚʳʤ ʠ ʧʠʱʝʚʳʤ ʘʥʪʠʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ.   

ʨʘʩʢʨʳʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʘʥʪʠʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ ʢ ʛʣʘʚʥʦʤʫ 

ʘʣʣʝʨʛʝʥʫ ʣʝʱʠʥʳ Cor a1 (ʯʣʝʥ ʩʝʤʝʡʩʪʚʘ PR-10) ʠ ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ 

ʘʣʣʝʨʛʝʥʦʚ ʣʝʱʠʥʳ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ Cor a1 ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʪʨʘʞʘʝʪ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʩ ʘʣʣʝʨʛʝʥʘʤʠ ʙʝʨʝʟʳ, ʠ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ.  

ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʫ ʜʝʪʝʡ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ ʠ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʦʨʤʘʣʴʥʘʷ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʩʫʪʩʪʚʫʝʪ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʝʡ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ ʜʚʫʭ ʣʝʪ, ʘ ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ 

ʪʨʝʙʫʶʪ ʠʟʤʝʥʝʥʠʷ.  

ʧʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʘʪʦʧʠʠ 

ʠ ʦʪʙʦʨʘ ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤ ɸʉʀʊ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʦʥʝʥʪ-ʨʝʟʜʝʣʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʚʳʷʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʘʪʦʧʠʠ ʫ ʜʝʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ.  
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ʇʦʢʘʟʘʥʘ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ IgE ʘʥʪʠʪʝʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʧʦʢʘʟʘʪʝʣʷ.  

ʇʨʝʜʣʦʞʝʥʳ ʫʪʦʯʥʝʥʥʳʝ ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ IgE 

ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʜʣʷ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʧʦʚʳʰʘʶʱʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ. 

ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʢʨʠʥʠʥʛʦʚʳʡ ʧʦʜʭʦʜ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʪʦʧʠʠ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʦʛʨʘʥʠʯʝʥʥʦʤʫ 

ʥʘʙʦʨʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ ʢ ʧʝʨʝʢʨʝʩʪʥʦ ʨʝʘʢʪʠʚʥʳʤ ʧʨʠʯʠʥʥʦ-

ʟʥʘʯʠʤʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ɺʳʷʚʣʝʥʥʳʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʧʨʦʬʠʣʠ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤʫ ʪʠʧʫ, ʧʦʜʯʝʨʢʥʫʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ ʰʠʨʦʢʫʶ ʧʨʘʢʪʠʢʫ ʜʦʩʪʫʧʥʦʡ ʢʦʤʧʦʥʝʥʪ-

ʨʘʟʜʝʣʝʥʥʦʡ ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʠ. ʅʘ ʝʝ ʦʩʥʦʚʘʥʠʠ ʩʦʟʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 

ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʡ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʥʠʷ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ɸʉʀʊ ʠ ʦʮʝʥʢʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.   

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʊʝʩʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ IgE ʘʥʪʠʪʝʣ 

ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʘʣʣʝʨʛʠʶ, 

ʦʜʥʘʢʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ: ʦʥʘ 

ʥʘʠʙʦʣʴʰʘʷ ʜʣʷ ʜʝʪʝʡ ʤʣʘʜʰʝ 1 ʛʦʜʘ, ʘ ʜʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝ 1 ʛʦʜʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ ʥʠʟʢʘʷ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʨʝʬʝʨʝʥʩʥʦʡ ʛʨʘʥʠʮʳ 

ʥʘ 12-29% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. 

2. ʋ ʙʦʣʝʝ 95% ʜʝʪʝʡ ʩ ʘʪʦʧʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʘʣʣʝʨʛʝʥʘʤʠ ʧʳʣʴʮʳ 

ʙʝʨʝʟʳ, ʚʳʷʚʣʷʝʪʩʷ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʷ: ʙʦʣʝʝ 90% ʧʘʮʠʝʥʪʦʚ ʠʤʝʶʪ ʘʥʪʠʪʝʣʘ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, ʣʝʱʠʥʳ, ʷʙʣʦʢʘ, ʧʝʨʩʠʢʘ, ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ 

(ʙʝʣʢʠ ʩʝʤʝʡʩʪʚʘ PR-10: Bet v1, Cor a1, Pru p1), ʫ 89% - ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ ʠ 

ʚʠʰʥʠ, ʫ 84% - ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ, ʫ 73% - ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ. 
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3.  ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ IgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʨʦʜʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ: ʦʣʴʭʠ, ʣʝʱʠʥʳ, ʜʫʙʘ. ʋʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʜʫʙʘ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʧʨʦʛʥʦʟʠʨʫʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ sIgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʚʳʝ, ʘ ʪʘʢʞʝ 

ʤʦʨʢʦʚʠ. 

4. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʘʥʪʠʪʝʣʘ sIgE ʢ ʛʣʘʚʥʦʤʫ 

ʘʣʣʝʨʛʝʥʫ ʧʳʣʴʮʳ ʙʝʨʝʟʳ rBet v1 ʚʩʪʨʝʯʘʶʪʩʷ ʫ 97% ʧʘʮʠʝʥʪʦʚ, 

ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʧʳʣʴʮʦʡ ʙʝʨʝʟʳ. ʋ 29,6% ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʧʳʣʴʮʦʡ ʙʝʨʝʟʳ, ʚʩʪʨʝʯʘʝʪʩʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʤʠʥʦʨʥʳʤ 

ʘʣʣʝʨʛʝʥʘʤ. ɺʳʷʚʣʝʥʦ 9 ʧʨʦʬʠʣʝʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. ʅʘʣʠʯʠʝ ʘʥʪʠʪʝʣ sIgE ʢ 

ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ rBet v6, rBet v2, rBet v4 ʦʙʥʘʨʫʞʝʥʦ ʫ 17%, 10% ʠ 5% 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʷʚʣʝʥʠʝ ʜʘʥʥʳʭ ʘʥʪʠʪʝʣ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʢʨʝʩʪʥʦʤ ʭʘʨʘʢʪʝʨʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩ ʘʣʣʝʨʛʝʥʘʤʠ 

ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʮʚʝʪʥʳʝ, ʤʦʨʢʦʚʠ ʠ ʦʪʷʛʦʱʘʝʪ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʠʝʥʪʘ. 

5. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʫ ʧʘʮʠʝʥʪʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʪʦʣʴʢʦ ʢ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ 

ʧʳʣʴʮʳ ʙʝʨʝʟʳ rBet v1 ʚ 84% ʩʣʫʯʘʝʚ ʦʞʠʜʘʝʪʩʷ ʭʦʨʦʰʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ɸʉʀʊ ʫʞʝ ʧʦʩʣʝ ʜʚʫʭ ʢʫʨʩʦʚ ʪʝʨʘʧʠʠ. ɺʳʷʚʣʝʥʠʝ ʫ ʧʘʮʠʝʥʪʘ ʟʥʘʯʠʤʳʭ 

ʫʨʦʚʥʝʡ ʘʥʪʠʪʝʣ sIgE ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ (rBet v2, Bet v4, 

Bet v6) ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʠʟʢʠʤ ʵʬʬʝʢʪʦʤ ʦʪ ʧʨʦʚʦʜʠʤʦʡ ɸʉʀʊ ʫ ʜʝʪʝʡ. 

6. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʦʥʝʥʪ-ʨʘʟʜʝʣʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ ʫ ʜʝʪʝʡ ʜʦ 

ʥʘʯʘʣʘ ɸʉʀʊ ʩ ʦʮʝʥʢʦʡ ʩʧʝʢʪʨʘ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ (ʤʠʥʦʨʥʳʭ ʠ 

ʛʣʘʚʥʳʭ ʘʣʣʝʨʛʝʥʦʚ) ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʨʠʪʝʨʠʝʚ ʧʦʜʙʦʨʘ ʪʝʨʘʧʠʠ ʠ 

ʦʮʝʥʢʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʝʥʘ ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ, 

ʘʜʝʢʚʘʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʳ 
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ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʡ ʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʚʳʙʦʨʦʯʥʳʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʦʜʙʦʨʘ ʦʙʲʝʢʪʦʚ 

ʥʘʙʣʶʜʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʧʦʣʥʝʥʦ ʥʘ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʤʝʪʦʜʦʤ ʥʝʧʨʷʤʦʡ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʠ 

ʧʦ ʤʝʪʦʜʠʢʝ ʬʠʨʤʳ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ. ʆʮʝʥʢʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʰʢʘʣ: ʩʫʤʤʘʨʥʦʡ ʦʮʝʥʢʠ ʩʠʤʧʪʦʤʦʚ 

ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ (Rhinoconjunctivitis Total Symptom Score - RTSS), 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ (Rescue Medication Score - RMS), ʘ 

ʪʘʢʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ SCORAD.  

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ 

ʥʘ: 

1. ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ç4th International symposium on molecular 

 allergologyè (29-31 ʦʢʪʷʙʨʷ 2010ʛ., ʄʶʥʭʝʥ, ɻʝʨʤʘʥʠʷ) 

2. XV ʂʦʥʛʨʝʩʩʝ ʧʝʜʠʘʪʨʦʚ ʈʦʩʩʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʝʜʠʘʪʨʠʠè (14-17 ʬʝʚʨʘʣʷ 2011ʛ., ʄʦʩʢʚʘ)  

3. ɽʚʨʦʧʝʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʧʝʜʠʘʪʨʦʚ ç5th Europaediatrics Congressè (23-26 

ʠʶʥʷ 2011ʛ., ɺʝʥʘ, ɸʚʩʪʨʠʷ) 

4. ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʌʘʨʤʘʢʦʪʝʨʘʧʠʷ ʠ 

ʜʠʝʪʦʣʦʛʠʷ ʚ ʧʝʜʠʘʪʨʠʠè (20-22 ʩʝʥʪʷʙʨʷ 2011ʛ., ʂʘʟʘʥʴ)  

5. ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ çSkin Allergy Meetingè (29 ʥʦʷʙʨʷ ï 1 

ʜʝʢʘʙʨʷ 2012ʛ., ɹʝʨʣʠʥ, ɻʝʨʤʘʥʠʷ). 

6. XVII ʂʦʥʛʨʝʩʩʝ ʧʝʜʠʘʪʨʦʚ ʈʦʩʩʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʝʜʠʘʪʨʠʠè (14-16 ʬʝʚʨʘʣʷ, 2014ʛ., ʄʦʩʢʚʘ). 

7. ʉʲʝʟʜʝ ʘʚʩʪʨʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʘʣʣʝʨʛʦʣʦʛʦʚ ʠ ʠʤʤʫʥʦʣʦʛʦʚ çOEGAI 

Annual meeting 2014è (6-8 ʥʦʷʙʨʷ 2014ʛ.) 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 14 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 5 ʩʪʘʪʝʡ ʚ 

ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʠ ʠʟʜʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʧʝʨʝʯʝʥʴ ʨʦʩʩʠʡʩʢʠʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ ʠ ʠʟʜʘʥʠʡ, 
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ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʣʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʠʩʩʝʨʪʘʮʠʡ (çɺʝʩʪʥʠʢ ʈɸʄʅè, çʇʝʜʠʘʪʨʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷè, çɺʦʧʨʦʩʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʠʘʪʨʠʠè), 9 ʧʫʙʣʠʢʘʮʠʡ ʚ ʤʘʪʝʨʠʘʣʘʭ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʢʦʥʛʨʝʩʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʚʥʝʜʨʝʥʳ ʚ ʨʘʙʦʪʫ ʦʪʜʝʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʠ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʌɻɹʅʋ 

ʅʎɿɼ. 

 

ɺʢʣʘʜ ʘʚʪʦʨʘ ʚ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʣʠʯʥʦʤ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ ʦʧʨʝʜʝʣʝʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ, ʜʠʟʘʡʥ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʜʝʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ, ʥʘʢʦʧʣʝʥ 

ʤʘʪʝʨʠʘʣ ʠ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʦʣʦʞʝʥʳ ʥʘ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʢʦʥʛʨʝʩʩʘʭ, ʩʠʤʧʦʟʠʫʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʨʫʙʝʞʥʳʭ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://elibrary.ru/contents.asp?issueid=1028549
http://elibrary.ru/contents.asp?issueid=1028549


 17 

ɻʣʘʚʘ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

 

1.1. ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ. ʀʭ ʤʠʨʦʚʦʝ ʟʥʘʯʝʥʠʝ 

 
ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ï ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ [20]. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʩ ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʚ ʧʦʧʫʣʷʮʠʠ, 

ʨʘʥʥʠʤ ʥʘʯʘʣʦʤ, ʚʳʩʦʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʠʩʢʦʤ ʪʷʞʝʣʳʭ ʩʠʩʪʝʤʥʳʭ ʨʝʘʢʮʠʡ, ʦʙʱʠʤ 

ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʤʠ ʬʠʥʘʥʩʦʚʳʤʠ 

ʟʘʪʨʘʪʘʤʠ ʧʘʮʠʝʥʪʘ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ, 

ʣʝʯʝʥʠʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ ʧʘʮʠʝʥʪʦʚ [13, 14, 113]. ʉ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʚ 1860 

ʛʦʜʫ çʩʝʥʥʦʡ ʣʠʭʦʨʘʜʢʠè ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʦ ʜʘʥʥʳʤ ɺʆɿ ʜʦ 20-30% 

ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʠʤʝʶʪ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ [9, 165]. ɺ ʩʚʷʟʠ ʩʦ ʩʪʦʣʴ 

ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʚ ʨʷʜʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʙʦʣʝʟʥʷʤ ʧʨʠʜʘʶʪ çʵʧʠʜʝʤʠʯʝʩʢʠʡè ʩʪʘʪʫʩ. 85% ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʘʪʦʧʠʯʝʩʢʦʤʫ ʪʠʧʫ, ʪʦ ʝʩʪʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʝʪ 

ʤʝʩʪʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʥʘ ʘʥʪʠʛʝʥ 

(ʘʣʣʝʨʛʝʥ). ʇʦ ʜʘʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ɻʅʎ 

ʀʥʩʪʠʪʫʪʝ ʠʤʤʫʥʦʣʦʛʠʠ ʄɿ ʈʌ, ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 15 ʜʦ 35% ʙʝʟ 

ʫʯʝʪʘ ʣʘʪʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʳʷʚʣʷʝʪʩʷ ʫ 20-25% ʧʘʮʠʝʥʪʦʚ [4]. 

ʋ 15-20% ʙʦʣʴʥʳʭ ʩ ʘʪʦʧʠʝʡ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ. ʆʜʥʘʢʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʦʙʨʘʱʘʝʪʩʷ 

ʦʪ 30 ʜʦ 70% ʧʘʮʠʝʥʪʦʚ [4, 7]. ʄʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʥʝ ʟʥʘʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʫ 

ʥʠʭ ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʥʝ ʩʦʦʙʱʘʶʪ ʦ ʩʚʦʠʭ ʩʠʤʧʪʦʤʘʭ. ʊʘʢʞʝ ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʝʪ 

ʘʜʝʢʚʘʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʘʣʣʝʨʛʠʠ. ʉ ʫʯʝʪʦʤ ʪʝʥʜʝʥʮʠʡ, ʚʳʷʚʣʝʥʥʳʭ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʚ ʨʘʤʢʘʭ ɻʝʥʝʨʘʣʴʥʦʡ ʘʩʩʘʤʙʣʝʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʘʣʣʝʨʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʠ, ʧʨʦʰʝʜʰʝʡ ʚ 

ʉʪʘʤʙʫʣʝ ʚ 2011 ʛʦʜʫ, (EAACI, European Academy of Allergy and Clinical 
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Immunology), ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʯʝʨʝʟ 15 ʣʝʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ 

ɽʚʨʦʧʳ ʙʫʜʝʪ ʩʪʨʘʜʘʪʴ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ [26].   

ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʠʟʤʝʥʝʥʠʝ 

ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ, ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥʝ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʦʚ, ʧʨʠʤʝʥʝʥʠʝ 

ʙʳʪʦʚʦʡ ʭʠʤʠʠ, ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʜʝʞʜʳ ʠ ʦʙʫʚʠ, ʜʝʪʩʢʠʭ ʠʛʨʫʰʝʢ) 

ʠ ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʩʠʤʧʪʦʤʦʚ 

ʘʣʣʝʨʛʠʠ ʠʟʤʝʥʠʣʦʩʴ ʪʝʯʝʥʠʝ ʠ ʚʨʝʤʷ ʜʝʙʶʪʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ [165, 

113]. ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʫʨʙʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʪʘʢʞʝ ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʩ ʘʣʣʝʨʛʠʝʡ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʚ ɽʚʨʦʧʝ ʢ ʢʦʥʮʫ 

ʧʝʨʚʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ XXI ʚʝʢʘ ʙʦʣʝʝ 150 ʤʠʣʣʠʦʥʦʚ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ 

ʘʣʣʝʨʛʠʶ, ʧʨʠ ʵʪʦʤ ʚ ʧʦʩʣʝʜʫʶʱʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ 

ʧʘʮʠʝʥʪʦʚ ʜʦ 250 ʤʣʥ. ʯʝʣʦʚʝʢ ʠ ʙʦʣʝʝ [82, 165]. 

ʅʘʣʠʯʠʝ ʘʣʣʝʨʛʠʠ ʫ ʧʘʮʠʝʥʪʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʧʨʠʚʳʯʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʢʘʢ ʩʘʤʦʛʦ ʧʘʮʠʝʥʪʘ, ʪʘʢ ʠ ʝʛʦ ʙʣʠʟʢʠʭ. ʇʝʨʚʳʝ 

ʧʨʠʟʥʘʢʠ ʘʣʣʝʨʛʠʠ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴʩʷ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ 

ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʨʝʙʝʥʢʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʠ ʚʘʨʴʠʨʫʶʪ ʦʪ ʤʝʩʪʥʳʭ 

ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʭ ʫ ʦʜʥʠʭ ʧʘʮʠʝʥʪʦʚ ʜʦ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʩʠʩʪʝʤʥʳʭ ʫ 

ʧʘʮʠʝʥʪʦʚ ʪʷʞʝʣʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʠʣʠ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʦʪʝʢʘ [134]. ʋ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝ 

ʩʥʘ, ʥʘʩʪʨʦʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʥʘʨʫʰʘʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠ ʫʭʫʜʰʘʝʪ ʦʙʫʯʝʥʠʝ, 

ʩʥʠʞʘʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʠ 

[140]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʭ ʨʘʟʚʠʪʠʷ, ʧʦʜʙʦʨ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʩʠʤʧʪʦʤʦʚ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʠ ʠ ʧʦʷʚʣʝʥʠʷ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʬʦʨʤ ʘʣʣʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʧʨʠ ʚʝʜʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʘʣʣʝʨʛʠʝʡ.  
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1.2. ʇʦʣʣʠʥʦʟ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʫ ʜʝʪʝʡ ʩ ʧʦʣʠʚʘʣʝʥʪʥʦʡ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ 

 

1.2.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʣʣʠʥʦʟʘ 

 

ʉʨʝʜʠ ʘʪʦʧʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʫ 4-30% ʥʘʩʝʣʝʥʠʷ [9], ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ï ʫ 4-6% 

ʥʘʩʝʣʝʥʠʷ, ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʚ ʈʦʩʩʠʠ ï ʜʦ 30% ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 2-3 ʣʝʪ 

ʠʤʝʶʪ ʩʠʤʧʪʦʤʳ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ [9]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʣʠʥʠʯʝʩʢʠʝ 

ʩʠʤʧʪʦʤʳ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʚ ʙʦʣʝʝ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʧʦʣʣʠʥʦʟʘ. ʇʦʣʣʠʥʦʟ (ʦʪ ʣʘʪ. pollen ð ʧʳʣʴʮʘ) ð ʵʪʦ ʢʣʘʩʩʠʯʝʩʢʦʝ 

ʘʪʦʧʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʝʟʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʧʦʨʘʞʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ, ʢʦʥʲʥʁʢʪʠʚʘʣʴʥʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʞʠ, ʥʝʨʚʥʦʡ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ ʠ 

ʜʨʫʛʠʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ [1, 2, 7]. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʣʠʥʦʟʘ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʛʘʣʷʮʠʠ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ, ʢ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ 

ʦʢʘʟʳʚʘʝʪʩʷ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥ. ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʣʠʥʦʟʘ ʢʘʢ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 19 ʩʪʦʣʝʪʠʠ ʫʯʝʥʳʤʠ 

Bostock ʠ Eliotson, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʭ ʨʘʙʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʤʝʥʝʝ 1% [115, 184]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʣʣʠʥʦʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʣʘʩʴ.  ɺʦ ʤʥʦʛʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦʟʨʦʩʣʘ ʚʩʣʝʜʩʪʚʠʝ ʚʳʜʝʣʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʙʦʣʝʟʥʝʡ ʚ ʦʪʜʝʣʴʥʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ, ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʘʣʣʝʨʛʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝʡ ʚʳʷʚʣʷʝʤʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʧʦʣʣʠʥʦʟ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʜʝʪʝʡ ʠ ʣʠʮ ʜʦ 30 ʣʝʪ. ʇʦ ʜʘʥʥʳʤ ʝʚʨʦʧʝʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʦʥʝʮ XX ʚʝʢʘ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʩʝʟʦʥʥʳʤ ʨʠʥʠʪʦʤ ʩʪʨʘʜʘʣʠ 

ʙʦʣʝʝ 6% ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 10 ʣʝʪ, ʜʦ 20% ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 12-17 ʣʝʪ [70]. ʇʦ 

ʜʨʫʛʠʤ ʠʩʪʦʯʥʠʢʘʤ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠ ʘʩʪʤʘ ʦʯʝʥʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ, ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ 15-25% ʥʘʩʝʣʝʥʠʷ, ʭʦʪʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʣʠ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʦʤ 
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ʧʘʮʠʝʥʪʘ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʝʛʠʦʥʦʤ [43]. ʇʳʣʴʮʘ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʘʩʪʤʳ ʚ ʈʦʩʩʠʠ, ʟʘʪʨʘʛʠʚʘʷ ʚʩʝ ʝʝ 

ʨʝʛʠʦʥʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʦʣʝʝ 50% ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ 

ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʳ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʪʠʧʫ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ [146], ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʫ 43% ʚʩʝʭ ʙʦʣʴʥʳʭ ʘʩʪʤʦʡ ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ 

ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʤ ʘʣʣʝʨʛʝʥʦʤ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʧʦʣʣʠʥʦʟʘ ʷʚʣʷʶʪʩʷ 

ʩʠʤʧʪʦʤʳ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ: ʨʠʥʦʨʝʷ, ʟʫʜ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʦʚʳʭ 

ʭʦʜʦʚ, ʥʘʟʘʣʴʥʘʷ ʦʙʩʪʨʫʢʮʠʷ. ʋ 47-92% ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ ʨʘʟʚʠʚʘʝʪʩʷ 

ʘʣʣʝʨʛʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʦʪʜʝʣʴʥʦ ʜʝʪʩʢʫʶ 

ʧʦʧʫʣʷʮʠʶ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʢʦʥ̡ʁʥʢʪʠʚʠʪ ʚ ʩʨʝʜʥʝʤ ʚʳʷʚʣʷʝʪʩʷ ʫ 68% 

ʧʘʮʠʝʥʪʦʚ. [7, 115]. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ ʚ ʚʠʜʝ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ 12-46% ʙʦʣʴʥʳʭ ʧʦʣʣʠʥʦʟʦʤ [7]. ʄʝʥʴʰʝʝ ʧʦʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠ ʧʦʣʣʠʥʦʟʝ, ʯʝʤ ʧʨʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʢ ʜʨʫʛʠʤ, ʥʝ ʧʳʣʴʮʝʚʳʤ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʘʣʣʝʨʛʝʥʘʤ, ʩʚʷʟʘʥʦ ʩ ʨʘʟʤʝʨʦʤ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʤ ʧʨʦʥʠʢʘʪʴ ʚ ʥʠʞʥʠʝ ʦʪʜʝʣʳ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʞʠʪʝʣʝʡ ʨʘʡʦʥʦʚ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʜʦ 38% ʩʣʫʯʘʝʚ ʧʦʣʣʠʥʦʟʘ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʪʷʞʝʣʦ 

ʩ ʢʣʠʥʠʢʦʡ ʫʜʫʰʴʷ, ʠ ʨʘʟʚʠʪʠʝʤ ʧʳʣʴʮʝʚʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ [20]. ɺ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʛʠʧʦʪʝʟʘ çʝʜʠʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʨʠʥʠʪ ʠ ʘʩʪʤʘ ʷʚʣʷʶʪʩʷ ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʜʥʦʡ ʙʦʣʝʟʥʠ 

[63, 155]. ʇʦʩʢʦʣʴʢʫ ʮʚʝʪʝʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʪʨʘʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʯʝʣʦʚʝʢʘ, ʪʦ ʚʨʘʯʠ-ʘʣʣʝʨʛʦʣʦʛʠ ʚʳʥʫʞʜʝʥʳ ʠʤʝʪʴ ʜʝʣʦ ʩ ʫʞʝ ʠʟʤʝʥʝʥʥʳʤ 

ʪʠʧʦʤ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʠ ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ, ʫʩʪʨʘʥʷʷ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʥʝ ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʠʟʙʘʚʠʪʴ ʧʘʮʠʝʥʪʘ 

ʦʪ ʧʨʠʯʠʥʥʦʛʦ ʬʘʢʪʦʨʘ ʙʦʣʝʟʥʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʣʣʠʥʦʟ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʩʘʤ ʧʦ ʩʝʙʝ. ʆʜʥʘʢʦ ʘʣʣʝʨʛʠʷ ʥʘ ʧʳʣʴʮʫ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤ ʙʦʣʝʝ 

ʟʥʘʯʠʤʦʡ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʨʘʟʚʠʪʠʝ 
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ʘʣʣʝʨʛʠʠ ʢ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʣʠ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʧʨʠʯʠʥʫ ʵʟʦʬʘʛʘʣʴʥʦʛʦ, ʞʝʣʫʜʦʯʥʦʛʦ ʠ/ʠʣʠ 

ʢʠʰʝʯʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. ʇʦʣʣʠʥʦʟ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʘʣʣʝʨʛʠʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʧʦʣʣʠʥʦʟʦʤ ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ ʥʘ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ 

[85]. ʇʦʷʚʣʝʥʠʝ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʣʣʠʥʦʟʦʤ ʙʳʣʦ ʦʧʠʩʘʥʦ ʜʣʷ ʧʳʣʴʮʳ ʨʘʟʣʠʯʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʪʨʘʚ. ɸ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʥʳʭ ʣʝʪ ʙʳʣʦ ʦʮʝʥʝʥʦ, ʯʪʦ 30-60 % ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʣʣʠʥʦʟʦʤ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠʤʝʶʪ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʧʠʱʝʚʫʶ 

ʘʣʣʝʨʛʠʶ ʥʘ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [40, 102, 152]. 

 

1.2.2. ʉʚʷʟʴ ʧʦʣʣʠʥʦʟʘ ʠ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ 

 

ʇʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʚʠʜʫ ʩʚʦʝʡ ʚʳʩʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ [140, 212] ʠ ʩʝʨʴʝʟʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʜʝʪʝʡ [68, 159, 

183], ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʘʮʠʝʥʪʘ, ʝʛʦ ʩʝʤʴʶ ʠ ʠʭ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ [151], ʙʦʣʴʰʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʛʨʫʟʘ [87, 140]. 

ɺ 2001 ʛʦʜʫ, ɽʚʨʦʧʝʡʩʢʘʷ ʩʧʝʮʠʘʣʴʥʘʷ ʂʦʤʠʩʩʠʷ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ 

ɸʢʘʜʝʤʠʠ ɸʣʣʝʨʛʠʠ ʠ ʂʣʠʥʠʯʝʩʢʦʡ ʀʤʤʫʥʦʣʦʛʠʠ (EAACI) ʜʘʣʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ: ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʩ ʫʯʘʩʪʠʝʤ ʠʣʠ ʙʝʟ ʫʯʘʩʪʠʷ 

ʤʦʣʝʢʫʣ IgE.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʯʘʩʪʠʷ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʭ 

ʘʣʣʝʨʛʝʥʦʚ ʠ ʚʦʚʣʝʯʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʙʳʣʠ ʦʧʠʩʘʥʳ ʜʚʘ 

ʪʠʧʘ IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ [49]. ʇʨʠ ʧʝʨʚʦʤ ʪʠʧʝ ʧʠʱʝʚʦʡ 

ʘʣʣʝʨʛʠʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʢʦʥʪʘʢʪʘ ʦʨʛʘʥʠʟʤʘ ʩ ʘʣʣʝʨʛʝʥʦʤ, 

ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʧʠʱʝʚʦʤ ʧʨʦʜʫʢʪʝ, ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ 

ʪʨʘʢʪ ʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʦʣʥʳʡ ʘʣʣʝʨʛʝʥ, ʪ.ʝ. ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 

[22]. ʕʪʦʪ ʪʠʧ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʫ ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ, ʠ 
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ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʨʦʷʚʣʝʥʠʡ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ʇʨʠ ʵʪʦʤ 

ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʩʦʜʝʨʞʘʪ ʘʣʣʝʨʛʝʥʳ, ʢʦʪʦʨʳʝ 

ʫʩʪʦʡʯʠʚʳ ʞʝʣʫʜʦʯʥʦʤʫ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʠʱʠ [35]. 

ɼʣʷ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʟ ʥʠʭ ï ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ, ʷʡʮʘ ʠ 

ʩʦʷ.  

ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʚʪʦʨʦʛʦ ʪʠʧʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʚʠʯʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʚʜʳʭʘʝʤʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʦʠʪ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʨʝʘʢʪʠʚʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʩʘʤʘ ʧʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʠʣʠ ʦʢʘʟʳʚʘʪʴʩʷ ʢʣʠʥʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʦʡ [76]. ʋ 

ʧʘʮʠʝʥʪʦʚ, ʨʘʥʝʝ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢ ʛʦʤʦʣʦʛʠʯʥʳʤ ʘʣʣʝʨʛʝʥʘʤ, 

ʷʚʣʷʶʱʠʤʩʷ ʠʥʛʘʣʷʮʠʦʥʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ, ʘʣʣʝʨʛʝʥʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʫʜʫʪ ʚʳʟʳʚʘʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ 

ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʣʣʝʨʛʝʥʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʠʱʝ, ʩʧʦʩʦʙʥʳ 

ʟʘʧʫʩʢʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʥʦ ʥʝ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, 

ʪ.ʝ. ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ. ɺ ʩʠʣʫ ʵʪʦʛʦ, ʘʣʣʝʨʛʝʥʳ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʥʝ ʧʦʣʥʳʝ 

ʘʣʣʝʨʛʝʥʳ [35]. ɹʦʣʴʰʠʥʩʪʚʦ ʘʣʣʝʨʛʝʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʨʝʘʢʮʠʠ ʚʪʦʨʦʛʦ ʪʠʧʘ - 

ʪʝʨʤʦʣʘʙʠʣʴʥʳ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʘʟʨʫʰʝʥʠʶ ʬʝʨʤʝʥʪʘʤʠ [166]. ʇʠʱʝʚʘʷ 

ʘʣʣʝʨʛʠʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʜʝʪʝʡ, ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʚʟʨʦʩʣʳʭ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʝʨʝʟʦʚʦ-ʨʘʩʪʠʪʝʣʴʥʦ-ʧʠʱʝʚʦʡ ʩʠʥʜʨʦʤ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʧʳʣʴʮʝ ʙʝʨʝʟʳ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʧʦʩʣʝʜʫʶʱʝʝ 

ʨʘʟʚʠʪʠʝ ʘʣʣʝʨʛʠʠ ʥʘ ʷʙʣʦʢʦ, ʬʫʥʜʫʢ, ʤʦʨʢʦʚʴ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʛʦʤʦʣʦʛʠʯʥʳʝ ʙʝʣʢʠ [199]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʳʣʴʮʘ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʠʩʪʦʯʥʠʢ ʘʣʣʝʨʛʝʥʦʚ, 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʝʨʚʠʯʥʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ 

ʚʜʳʭʘʥʠʷ, ʩ ʟʘʧʫʩʢʦʤ ʚʪʦʨʠʯʥʦʡ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʢ ʧʨʦʜʫʢʪʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʤ ʩʭʦʜʥʳʝ ʘʣʣʝʨʛʝʥʳ ʚʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩ ʧʳʣʴʮʦʡ [118, 208].  
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1.2.3. ʇʦʣʣʠʥʦʟ ʢʘʢ ʧʨʠʯʠʥʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ 

 

ɽʱʝ ʚ 90ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʠʱʝʚʦʡ 

ʘʣʣʝʨʛʠʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʠʣʠ ʥʝʪ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʨʘʟʚʠʚʘʝʪʩʷ Th2-ʢʣʝʪʦʯʥʦ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [120] ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ʇʨʠ ʜʨʫʛʠʭ ʪʠʧʘʭ ʘʣʣʝʨʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʝʤʦʤ 

ʧʠʱʠ, ʪʘʢʠʭ ʢʘʢ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʵʦʟʠʥʦʬʠʣʴʥʳʡ ʵʟʦʬʘʛʠʪ ʠʣʠ ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʵʦʟʠʥʦʬʠʣʴʥʳʡ ʛʘʩʪʨʦʵʥʪʝʨʠʪ, ʧʠʱʝʚʳʝ ʘʣʣʝʨʛʝʥʳ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʧʨʠʯʠʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʪʠʧ ʚʦʩʧʘʣʝʥʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʠʤʤʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ [164, 188].  

ʂʨʦʤʝ ʚʦʩʧʘʣʝʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʡ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʢ ʫʧʦʪʨʝʙʣʷʝʤʦʤʫ ʧʨʦʜʫʢʪʫ, Th2-ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʫʨʦʚʥʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ 

ʚʪʦʨʠʯʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʦʣʣʠʥʦʟʦʤ ʠ ʚʦʩʧʘʣʝʥʠʝʤ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʥʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʘʣʣʝʨʛʝʥʘ ʥʘ çʰʦʢʦʚʳʡè ʦʨʛʘʥ. 

ɸʣʣʝʨʛʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʠʩʪʝʤʥʦʡ ʨʝʘʢʮʠʠ [190]. 

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʥʦʛʦ Th2-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʘʣʣʝʨʛʝʥ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʨʷʜʘ ʮʠʪʦʢʠʥʦʚ ʠ ʭʝʤʦʢʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʮʠʨʢʫʣʷʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠʣʠ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʙʱʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʤʧʦʥʝʥʪʳ ï ʪʘʢʠʝ ʢʘʢ 

ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪʳ [203]. ʊʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʝʡ 

ʥʘ ʧʳʣʴʮʫ ʙʝʨʝʟʳ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʚʦʢʘʮʠʦʥʥʦʡ ʧʨʦʙ rʩ 

ʙʝʣʢʦʤ Bet v 1 ʧʨʠ ʢʦʣʦʥʦʩʢʦʧʠʠ ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ ʢʠʰʝʯʥʦʝ ʚʦʩʧʘʣʝʥʠʝ [137]. 

Magnusson ʩ ʢʦʣʣʝʛʘʤʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʢ ʧʳʣʴʮʝ ʙʝʨʝʟʳ, ʠ ʦʨʘʣʴʥʳʤ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʩʠʥʜʨʦʤʦʤ çʙʝʨʝʟʘ-ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳè ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ 
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ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʧʳʣʝʥʠʷ 

[131].  

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʠ ʘʥʘʣʠʟʝ ʚʟʘʠʤʦʩʚʷʟʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ ʥʘ ʧʨʠʤʝʨʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ, ʥʝ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ 

ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ ʪʢʘʥʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ [201]. 

Wallaert ʩ ʢʦʣʣʝʛʘʤʠ ʚ 2002 ʛʦʜʫ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʤʦʢʨʦʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʠʱʝʚʦʡ 

ʘʣʣʝʨʛʠʝʡ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʥʠʭ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ/ʠʣʠ ʘʩʪʤʳ, ʩʦʜʝʨʞʠʪ 

ʧʦʚʳʰʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʵʦʟʠʥʦʬʠʣʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʠʥʪʝʨʣʝʡʢʠʥʘ-8 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ [201]. Thaminy ʩ ʢʦʣʣʝʛʘʤʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʧʫʙʣʠʢʦʚʘʣʠ ʜʘʥʥʳʝ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ, ʥʦ ʧʨʠ ʵʪʦʤ, ʥʝ 

ʠʤʝʶʱʠʝ ʩʠʤʧʪʦʤʳ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʣʣʝʨʛʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʥʝʝ ʥʝ 

ʚʳʷʚʣʷʝʤʫʶ ʙʨʦʥʭʠʘʣʴʥʫʶ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʚʦʢʘʮʠʦʥʥʳʭ ʧʨʦʙ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ [189]. 

ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʵʦʟʠʥʦʬʠʣʴʥʳʤ ʵʟʦʬʘʛʠʪʦʤ 60-80 % ʪʘʢʞʝ ʠʤʝʶʪ 

ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʠ/ʠʣʠ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ [124]. 

ʆʜʥʘʢʦ, ʚ 2003 Fogg ʩ ʢʦʣʣʝʛʘʤʠ ʦʧʠʩʘʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʩʣʫʯʘʠ, ʚ ʢʦʪʦʨʳʭ 

ʧʦʣʣʠʥʦʟ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʧʨʠʯʠʥʘ ʵʦʟʠʥʦʬʠʣʴʥʦʛʦ ʵʟʦʬʘʛʠʪʘ, 

ʧʦʷʚʣʷʚʰʝʛʦʩʷ ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʦʧʳʣʝʥʠʷ [89]. ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʫʣʫʯʰʘʶʪʩʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʜʠʝʪʳ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ 

[96].   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʣʠʥʦʟ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ Th2 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʢʘʢ ʚʳʨʘʞʝʥʠʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ. 
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1.2.4. ʇʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʧʳʣʴʮʘ-ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦʥʷʪʠʝ ʧʘʥʘʣʣʝʨʛʝʥʦʚ. 

 

ʇʝʨʝʢʨʝʩʪʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʅʘʣʠʯʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʯʘʩʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ ʠʣʠ ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ [37, 162]. 

ɺ ʧʦʥʠʤʘʥʠʝ ʬʝʥʦʤʝʥʘ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʚʢʣʘʜ 

ʚʥʝʩʣʦ ʨʘʟʚʠʪʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠʯʠʥʘ ʵʪʠʭ 

ʩʦʯʝʪʘʥʥʳʭ ʨʝʘʢʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʦʤʦʣʦʛʠʯʥʦʩʪʠ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʤʥʦʛʠʭ ʘʣʣʝʨʛʝʥʦʚ [170]. ʉ ʤʦʤʝʥʪʘ ʢʣʦʥʠʨʦʚʘʥʠʷ 

ʧʝʨʚʦʛʦ ʧʳʣʴʮʝʚʦʛʦ ʘʣʣʝʨʛʝʥʘ ʚ 1989 ʛʦʜʫ, ʛʣʘʚʥʦʛʦ ʘʣʣʝʨʛʝʥʘ ʙʝʨʝʟʳ Bet v1 

[48], ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ ʙʦʣʴʰʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʣʣʝʨʛʝʥʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ɹʘʟʳ ʜʘʥʥʳʭ ʣʠʥʝʡʥʳʭ ʩʪʨʫʢʪʫʨ 

ɹʝʣʢʦʚʳʭ ʉʝʤʝʡʩʪʚ ʠʟ ʙʦʣʝʝ 9500 ʩʝʤʝʡʩʪʚ ʙʝʣʢʦʚ, 29 ʧʳʣʴʮʝʚʳʭ, 27 ʩʝʤʝʡʩʪʚ 

ʙʝʣʢʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 10 

ʩʝʤʝʡʩʪʚ ʘʣʣʝʨʛʝʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥr ʭ ʢʘʢ ʚ ʧʳʣʴʮʝ, ʪʘʢ ʠ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʟʚʠʪʠʝ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ [50]. 

ʏʘʩʪʦʪʘ ʧʝʨʝʢʨʝʩʪʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʘʣʣʝʨʛʝʥʳ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʭʦʜʩʪʚʘ ʠʭ ʤʦʣʝʢʫʣ. ʇʨʠʯʝʤ, ʧʝʨʝʢʨʝʩʪʥʘʷ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʟʚʘʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʢ 

ʛʣʘʚʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʠʱʝʚʦʛʦ ʠʣʠ ʧʳʣʴʮʝʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ 

ʥʘʣʠʯʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʤʠʥʦʨʥʳʭ ʘʣʣʝʨʛʝʥʦʚ, ʠʣʠ ʧʘʥʘʣʣʝʨʛʝʥʦʚ [41, 169]. 

ʇʘʥʘʣʣʝʨʛʝʥʳ ï ʵʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʣʝʪʦʢ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʝ ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʭʦʜʥʫʶ ʪʨʝʪʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʳ 

ʠ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪ ʩʭʦʞʠʝ ʬʫʥʢʮʠʠ ʫ ʥʝʨʦʜʩʪʚʝʥʥʳʭ, ʜʘʣʝʢʠʭ ʪʦʢʩʦʥʦʤʠʯʝʩʢʠ 

ʚʠʜʦʚ [86], ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʠ ʙʝʣʢʠ ʷʚʣʷʶʪʩʷ ʬʝʨʤʝʥʪʘʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʙʝʣʢʘʤʠ 

ʠʣʠ ʢʘʣʴʮʠʡ-ʩʚʷʟʳʚʘʶʱʠʤʠ ʙʝʣʢʘʤʠ [86, 143]. ʆʥʠ ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʟʚʠʪʠʝ IgE-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʜʘʣʝʢʦ ʩʪʦʷʱʠʤʠ ʚ 
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ʪʦʢʩʦʥʦʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʪʦʯʥʠʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʠ 

ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ. ʏʝʪʳʨʝ ʩʝʤʝʡʩʪʚʘ ʙʝʣʢʦʚ ʦʙʲʝʜʠʥʷʶʪ ʙʦʣʝʝ ʯʝʤ 60% ʚʩʝʭ 

ʧʠʱʝʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʣʣʝʨʛʝʥʦʚ: ʩʫʧʝʨʩʝʤʝʡʩʪʚʦ ʧʨʦʣʘʤʠʥʘ, 

ʩʫʧʝʨʩʝʤʝʡʩʪʚʦ ʢʫʧʠʥʘ, ʩʝʤʝʡʩʪʚʦ ʛʦʤʦʣʦʛʦʚ Bet v1, ʠ ʧʨʦʬʠʣʠʥʳ [160, 161]. 

ʀʟ ʵʪʠʭ ʯʝʪʳʨʝʭ ʩʝʤʝʡʩʪʚ, ʧʨʦʣʘʤʠʥʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʧʠʜ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʙʝʣʢʠ 

- ʃʊɹ), ʧʨʦʬʠʣʠʥʳ ʠ Bet v1-ʛʦʤʦʣʦʛʠ ʷʚʣʷʶʪʩʷ ʙʝʣʢʘʤʠ ʦʩʦʙʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʧʳʣʴʮʦʡ ʠ ʧʠʱʝʚʳʤʠ 

ʘʣʣʝʨʛʝʥʘʤʠ [37, 161]. 

ʉʫʧʝʨʩʝʤʝʡʩʪʚʦ Bet v1-ʛʦʤʦʣʦʛʦʚ. 

ɺ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʳʣʴʮʘ ʙʝʨʝʟʳ, ʢʘʢ 

ʤʦʱʥʳʡ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʡ ʘʛʝʥʪ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʘʥʘʣʣʝʨʛʝʥʦʚ, 

ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɻʣʘʚʥʳʤ ʘʣʣʝʨʛʝʥʦʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʷʚʣʷʝʪʩʷ ʙʝʣʦʢ Bet v1, 

ʦʥ ʚʳʧʦʣʥʷʝʪ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʝ ʠ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ  

ʩʝʤʝʡʩʪʚʘ PR-10 ï ʙʝʣʢʦʚ ʩ ʨʠʙʦʥʫʢʣʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [19, 132]. ʉ ʪʝʭ ʧʦʨ 

ʢʘʢ ʚʧʝʨʚʳʝ ʢʣʦʥʠʨʦʚʘʣʠ Bet v1 [48], ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʥʦʛʠʝ ʘʣʣʝʨʛʝʥʳ ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʛʦʤʦʣʦʛʠ 

Bet v1 [141, 142, 199]. ʕʪʠ ʘʣʣʝʨʛʝʥʳ ʷʚʣʷʶʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʢ ʥʘʛʨʝʚʘʥʠʶ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʝʨʤʝʥʪʦʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 

(ɾʂʊ), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʠ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ï ʦʨʘʣʴʥʳʡ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ 

[51]. ʆʜʥʘʢʦ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʪʘʢʞʝ ʧʦʨʘʞʝʥʠʝ ʢʦʞʠ ʠ 

ʢʦʥ̡ʁʥʢʪʠʚʳ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʩʦʢʦʤ ʬʨʫʢʪʦʚ, ʵʟʦʬʘʛʠʪ ʠ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ɾʂʊ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ 

ʜʝʪʝʡ.  ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʩʭʦʜʩʪʚʦʤ ʙʝʣʢʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʫ 

ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʝʢʨʝʩʪʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʧʨʠ 

ʢʦʥʪʘʢʪʝ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʳʨʴʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʙʝʣʢʠ-ʛʦʤʦʣʦʛʠ Bet v1[23, 37]. 

ʉʫʧʝʨʩʝʤʝʡʩʪʚʦ ʧʨʦʣʘʤʠʥʘ. 

ɼʘʥʥʦʝ ʩʝʤʝʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʘʣʣʝʨʛʝʥʦʚ: 

ʣʠʧʠʜ-ʪʨʘʥʩʬʝʨʥʳʝ ʙʝʣʢʠ (ʃʊɹ), ʘʣʴʙʫʤʠʥʳ 2S ʠ ʪʨʠʧʩʠʥ, ʠ ʠʥʛʠʙʠʪʦʨ ʘʣʴʬʘ-

ʘʤʠʣʘʟʳ. ɺʩʝ ʦʥʠ ʙʦʛʘʪʳ ʮʠʩʪʝʠʥʦʤ ʠ ʩʪʘʙʠʣʴʥʳ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 
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ʬʝʨʤʝʥʪʥʦʤ ʧʨʦʪʝʦʣʠʟʝ [52]. ʅʘʣʠʯʠʝ ʵʪʠʭ ʙʝʣʢʦʚ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʦ ʤʥʦʛʠʭ 

ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [25, 160]. ʃʊɹ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʳʣʴʮʝ 

ʜʝʨʝʚʴʝʚ, ʟʣʘʢʦʚʳʭ ʠ ʩʦʨʥʳʭ ʪʨʘʚ, ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʘ ʪʘʢʞʝ 

ʣʘʪʝʢʩʝ. ʉ ʤʦʤʝʥʪʘ ʠʭ ʧʝʨʚʦʛʦ ʦʧʠʩʘʥʠʷ ʚ 1999 [169] ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʤʥʦʛʦʮʝʥʪʨʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʠʜʫ ʠʭ ʚʳʩʦʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʃʊɹ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʨʘʟʚʠʪʠʝ ʢʘʢ ʣʦʢʘʣʴʥʳʭ, ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʧʦʣʦʩʪʴʶ ʨʪʘ ʨʝʘʢʮʠʡ, ʪʘʢ ʠ ʩʧʦʩʦʙʥʳ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʯʝʨʝʟ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ, ʘ ʪʘʢʞʝ ʚʳʟʳʚʘʪʴ ʩʠʩʪʝʤʥʳʝ ʨʝʘʢʮʠʡ, 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ [196, 212]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʙʦʪʳ, ʧʦʢʘʟʘʚʰʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʙʝʣʢʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʢ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʧʫʪʝʤ [127, 154]. 

ɺ ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʳ ʃʊɹ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʤʘʥʜʳ ʫʯʝʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ Asero R. ʠ Pastorello ɽ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʃʊɹ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʙʝʣʢʘʤʠ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʧʝʨʝʢʨʝʩʪʥʳʝ ʨʝʘʢʮʠʠ [158, 156]. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʃʊɹ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʥʘʧʨʦʪʠʚ ʨʝʜʢʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʝ, ʛʜʝ ʘʣʣʝʨʛʠʷ ʢ ʨʦʟʦʮʚʝʪʥʳʤ ʠ 

ʬʨʫʢʪʘʤ (ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʃʊɹ) ʤʥʦʛʦ ʯʘʱʝ 

ʩʚʷʟʘʥʘ ʩ ʙʝʣʢʦʤ Bet v 1 ʠ ʝʛʦ ʛʦʤʦʣʦʛʘʤʠ [33, 34].  

ʇʘʮʠʝʥʪʳ, ʠʤʝʶʱʠʝ ʃʊɹ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ IgE ʘʥʪʠʪʝʣʘ, ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʶʪʩʷ ʪʦʣʝʨʘʥʪʥʳ ʢ ʦʯʠʱʝʥʥʳʤ ʦʪ ʢʦʞʫʨʳ ʬʨʫʢʪʘʤ ʠ ʥʝʢʦʪʦʨʳʤ 

ʦʚʦʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʤʦʨʢʦʚʴ, ʢʘʨʪʦʬʝʣʴ, ʘ ʪʘʢʞʝ ʜʳʥʝ ʠ ʙʘʥʘʥʘʤ, ʧʦʩʢʦʣʴʢʫ 

ʃʊɹ ʚ ʦʩʥʦʚʥʦʤ ʣʦʢʘʣʠʟʦʚʘʥʳ ʠʤʝʥʥʦ ʚ ʢʦʞʫʨʝ [212]. ʅʦ ʧʦʤʠʤʦ ʬʨʫʢʪʦʚ ʠ 

ʦʚʦʱʝʡ ʃʊɹ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʨʝʭʘʭ, ʘʣʣʝʨʛʠʷ ʥʘ ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʙʳʚʘʝʪ 

ʩʦʧʨʷʞʝʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʘʥʘʬʠʣʘʢʩʠʠ [196].  

ʇʨʦʬʠʣʠʥʳ. 

ʇʨʦʬʠʣʠʥʳ ʵʪʦ ʘʢʪʠʥʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʠʪʦʩʢʝʣʝʪʘ ʠʟ ʩʝʪʠ ʘʢʪʠʥʦʚʳʭ ʚʦʣʦʢʦʥ. ɺʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ 

ʚʩʝʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ [160]. ʇʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʛʦʤʦʣʦʛʠʷ 

ʙʝʣʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʨʦʬʠʣʠʥʦʚ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʧʳʣʴʮʳ ʠ ʧʨʦʜʫʢʪʘʤʠ 
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ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʢʨʝʩʪʥʳʭ ʨʝʘʢʮʠʡ. ʀʭ ʧʝʨʚʦʝ ʦʧʠʩʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʘʣʣʝʨʛʝʥʦʚ ʚʳʧʦʣʥʝʥʦ ʚ 1991 [193], ʠ ʩ ʪʝʭ ʧʦʨ ʙʳʣʦ ʦʪʢʨʳʪʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʧʳʣʴʮʝʚʳʭ ʠ ʧʠʱʝʚʳʭ ʧʨʦʬʠʣʠʥʦʚ [128, 160]. ʕʪʠ ʤʦʣʝʢʫʣʳ ʤʘʣʦʫʩʪʦʡʯʠʚʳ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʬʝʨʤʝʥʪʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ, 

ʩʠʤʧʪʦʤʳ ʯʘʱʝ ʚʩʝʛʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʴʶ [32], ʭʦʪʷ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʙʳʣʠ ʩʦʦʙʱʝʥʠʷ ʠ ʦ ʩʣʫʯʘʷʭ ʩʠʩʪʝʤʥʳʭ ʨʝʘʢʮʠʡ ʧʨʠ ʢʦʥʪʘʢʪʝ 

ʧʘʮʠʝʥʪʘ ʩ ʧʨʦʬʠʣʠʥʘʤʠ [83]. 

ʏʘʩʪʦʪʘ ʧʨʦʬʠʣʠʥʦʚʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʩʨʝʜʠ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ 

ʘʣʣʝʨʛʠʶ, ʚʘʨʴʠʨʫʝʪ ʦʪ 5 ʜʦ 40% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʘ 

ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ [160]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʞʠʪʝʣʠ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ 

ʯʘʱʝ ʚʩʝʛʦ ʨʝʘʛʠʨʫʶʪ ʩ Bet v 1 ʙʝʣʢʦʤ ʙʝʨʝʟʳ, ʥʦ ʪʦʣʴʢʦ 5-7% 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʙʝʨʝʟʦʚʳʤ ʧʨʦʬʠʣʠʥʦʤ Bet v2. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʦʣʴʢʦ 20-

30% ʞʠʪʝʣʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ɺet v1 ʠ 

ʘʣʣʝʨʛʠʷ ʥʘ ʙʝʨʝʟʫ ʫ ʥʠʭ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʘ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʤʠʥʦʨʥʳʤ 

ʘʣʣʝʨʛʝʥʘʤ [37]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʬʠʣʠʥʦʚʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʢʘʢ ʧʳʣʴʮʝʚʳʭ, ʪʘʢ ʠ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 

1.2.5. ɸʩʩʦʮʠʘʮʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʳʣʴʮʫ ʙʝʨʝʟ rʠ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 
ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ɽʚʨʦʧʝ ʧʳʣʴʮʘ ʙʝʨʝʟʳ, ʢʘʢ ʛʣʘʚʥʳʡ 

ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʡ ʘʛʝʥʪ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʯʪʠ 20% ʦʪ ʚʩʝʭ ʩʣʫʯʘʝʚ 

ʧʳʣʴʮʝʚʦʡ ʘʣʣʝʨʛʠʠ [37]. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 70% ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʣʣʝʨʛʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʳʣʴʮʦʡ ʙʝʨʝʟʳ, ʪʘʢʞʝ ʩʪʨʘʜʘʶʪ 

ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ (ʚ ʦʩʥʦʚʥʦʤ ʢ ʬʨʫʢʪʘʤ ʩʝʤʝʡʩʪʚʘ ʨʦʟʦʮʚʝʪʥʳʝ, ʘ ʪʘʢʞʝ 

ʘʣʣʝʨʛʠʝʡ ʥʘ ʬʫʥʜʫʢ, ʩʝʣʴʜʝʨʝʡ ʠ ʤʦʨʢʦʚʴ) [37]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʣʦʢʘʣʴʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʚ 

ʦʨʦʬʘʨʠʥʛʝʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʚʝʞʠʭ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. ʇʨʠ 
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ʵʪʦʤ ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʯʘʩʪʦ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪʩʷ 

ʧʘʮʠʝʥʪʘʤʠ [51, 81]. ʇʦʤʠʤʦ ʛʣʘʚʥʦʛʦ ʘʣʣʝʨʛʝʥʘ Bet v1 ʚ ʧʳʣʴʮʝ ʙʝʨʝʟʳ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʠ ʜʨʫʛʠʝ ʙʝʣʢʠ-ʘʣʣʝʨʛʝʥʳ: ʪʘʢʠʝ ʢʘʢ Bet v2 (ʧʨʦʬʠʣʠʥ), Bet v4 

(ʧʦʣʢʘʣʴʮʠʥ), Bet v6 (ʠʟʦʬʣʘʚʦʥ ʨʝʜʫʢʪʘʟʘ) ʠ Bet v8 (ʧʝʢʪʠʥʦʚʘʷ ʵʩʪʝʨʘʟʘ) [117, 

132, 158]. ɼʘʥʥʳʝ ʙʝʣʢʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʝ ʤʠʥʦʨʥʳʭ ʘʣʣʝʨʛʝʥʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʥʠʤ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʤʝʥʝʝ 30% ʦʪ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʝʡ ʥʘ ʧʳʣʴʮʫ ʙʝʨʝʟʳ [157]. 

ɹʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʘʣʣʝʨʛʝʥʳ ʧʳʣʴʮʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ 

ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʧʝʨʚʠʯʥʳʝ ʘʛʝʥʪʳ, ʚʳʟʳʚʘʶʱʠʝ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, ʚ ʜʨʫʛʠʭ 

ʩʣʫʯʘʷʭ ʢʘʢ ʤʦʜʫʣʷʪʦʨʳ ʦʪʚʝʪʘ ʥʘ ʧʠʱʝʚʳʝ ʘʣʣʝʨʛʝʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʘʢ ʦʥʠ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʪʷʞʝʩʪʴ ʨʝʘʢʮʠʠ ʠʣʠ ʨʘʩʰʠʨʷʪʴ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʧʘʮʠʝʥʪ ʠʤʝʝʪ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ [210]. 

ʆʜʥʘʢʦ ʧʨʦʬʠʣʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʘʣʣʝʨʛʠʠ ʤʦʛʫʪ 

ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʫ ʨʘʟʥʳʭ ʧʘʮʠʝʥʪʦʚ [27], ʦʩʦʙʝʥʥʦ ʧʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʢʦʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ ʤʦʜʫʣʠʨʦʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʦʪʚʝʪ (ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʪʝʨʦʠʜʥʳʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ) [95, 157].  

ʇʦʣʣʠʥʦʟ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʢ ʧʳʣʴʮʝʚʳʤ ʤʠʥʦʨʥʳʤ 

ʘʣʣʝʨʛʝʥʘʤ, ʦʢʘʟʳʚʘʝʪʩʷ ʩʚʷʟʘʥʥʳʤ ʩ ʪʠʧʦʤ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ: 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʁ ʘʣʣʝʨʛʠʠ ʥʘ ʧʠʱʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ, ʩʝʨʴʝʟʥʦʩʪʴ ʁʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ɺ ʨʘʙʦʪʝ Vieths S. ʙr ʣʦ ʦʧʠʩʘʥʦ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʧʫʩʢʦʚʳʤ ʬʘʢʪʦʨʦʤ 

ʨʘʟʚʠʪʠʷ ʩʠʥʜʨʦʤʘ ʧʳʣʴʮʘ-ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʠʥʛʘʣʷʮʠʦʥʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʙʝʨʝʟʦʚʦʡ ʧʳʣʴʮʝ [199]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʨʘʣʴʥʳʡ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ 

ʣʦʢʘʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʥʘ ʩʚʝʞʠʝ ʬʨʫʢʪʳ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʦʙʣʘʩʪʷʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʣʣʠʥʘʮʠʝʡ ʙʝʨʝʟʳ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʚ 

ʩʝʚʝʨʥʦʡ ɽʚʨʦʧʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʈʦʩʩʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʣʠʥʦʟ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʦʚʣʝʢʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ, 
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ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʶʪʩʷ ʨʠʥʦʢʦʥʴʶʥʢʪʠʚʠʪʦʤ ʠ/ʠʣʠ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ, ʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʨʝʤʝʥʠ ʨʘʟʚʠʚʘʪʴʩʷ 

ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ ʥʘ ʨʘʩʪʝʥʠʷ, ʠʣʠ ʚʦʩʧʘʣʝʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʨʘʟʚʠʚʘʝʤʳʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʦʪʚʝʪ ʥʘ 

ʧʳʣʴʮʝʚʦʡ ʘʣʣʝʨʛʝʥ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ, ʤʦʛʫʪ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪʘʪ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʠʩʪʝʤʥʦʛʦ ʦʪʚʝʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʨʦʣʴʶ ʘʣʣʝʨʛʝʥʦʚ ʙʝʨʝʟʳ ʚ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʧʘʮʠʝʥʪʦʚ ʚ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʝ ʠ ʯʘʩʪʥʦʩʪʠ ʈʦʩʩʠʠ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʘʣʣʝʨʛʝʥʳ ʙʝʨʝʟʳ, ʘ ʪʘʢʞʝ 

ʧʳʣʴʮʝʚʳʝ ʘʣʣʝʨʛʝʥʳ ʨʦʜʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʫ ʜʝʪʝʡ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʩʝʟʦʥʥʦʡ ʧʳʣʴʮʝʚʦʡ ʘʣʣʝʨʛʠʠ ʠ ʠʤʝʶʱʠʭ ʘʣʣʝʨʛʠʶ ʥʘ ʧʠʱʝʚʳʝ 

ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʧʝʨʝʢʨʝʩʪʥʦʝ 

ʨʝʘʛʠʨʦʚʘʥʠʝ ʩ ʙʝʨʝʟʦʡ.  

 

1.3. ʆʩʦʙʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʘʪʦʧʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʨʝʙʝʥʢʘ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʩʧʝʢʪʨ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʨʘʩʰʠʨʷʝʪʩʷ, ʘ ʣʝʯʝʥʠʝ (ʚ ʯʘʩʪʥʦʩʪʠ ʘʣʣʝʨʛʝʥ-

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ) ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʟʘʙʦʣʝʚʘʥʠʷ [30]. ʇʦʵʪʦʤʫ ʨʘʥʥʷʷ ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʫʤʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʪʷʞʝʣʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʨʘʥʥʠʤ ʥʘʯʘʣʦʤ ʙʦʣʝʟʥʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʱʝʡ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʩʘʤʦʛʦ ʧʘʮʠʝʥʪʘ ʠ ʝʛʦ ʩʝʤʴʠ [2, 9], ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ 

ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʠ ʧʦʜʭʦʜʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʘʧʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʧʨʠʯʠʥʥʦʛʦ ʘʣʣʝʨʛʝʥʘ 
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ʟʘʪʨʫʜʥʝʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʠ/ʠʣʠ ʩ 

ʧʝʨʝʢʨʝʩʪʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʥʘ ʘʣʣʝʨʛʝʥʳ ʥʝ ʨʦʜʩʪʚʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠ ʛʨʫʧʧ 

[152]. ʇʦʣʠʚʘʣʝʥʪʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʫʞʝ ʚ ʚʦʟʨʘʩʪʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʨʝʙʝʥʢʘ, ʥʦ ʪʘʢʞʝ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ 

ʚʦʟʨʘʩʪʝ ʠ ʟʘʪʨʘʛʠʚʘʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ 

[46]. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʝʡ ʠʣʠ ʘʣʝʨʛʦ-ʧʦʜʦʙʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʦʙʳʯʥʦ ʧʨʦʚʦʜʷʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚʳʷʩʥʷʶʪ ʘʥʘʤʥʝʟ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʠ ʚ ʩʣʫʯʘʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʠʤʧʪʦʤʦʚ - ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʘʣʣʝʨʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ [5, 7]. 

ɼʦʩʪʫʧʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʝʜʠʘʪʨʠʠ, ʷʚʣʷʶʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʠʤʠʥʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʦʚʝʜʝʥʠʝ in vivo ʪʝʩʪʠʨʦʚʘʥʠʷ (ʢʦʞʥʳʭ ʪʝʩʪʦʚ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʣʘʙʠʘʣʴʥʳʭ 

ʪʝʩʪʦʚ) ʠ ʧʨʦʚʝʜʝʥʠʝ in vitro ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE [5, 7]. 

ʇʨʦʚʝʜʝʥʠʝ ʧʠʱʝʚʳʭ ʧʨʦʚʦʢʘʮʠʦʥʥʳʭ ʧʨʦʙ, ʧʦ ʤʥʝʥʠʶ ʝʚʨʦʧʝʡʩʢʠʭ 

ʵʢʩʧʝʨʪʦʚ, ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ "ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ" ʜʠʘʛʥʦʩʪʠʢʠ ʧʠʱʝʚʦʡ 

ʘʣʣʝʨʛʠʠ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ ʜʠʘʛʥʦʟʘ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʚ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʜʨʫʛʠʭ ʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʦʚ, ʤʘʣʦ ʧʨʠʤʝʥʠʤʦ ʚ 

ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ 

ʩʠʩʪʝʤʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [1, 17]. 

ʇʦʜʭʦʜʳ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ ʙʘʟʠʨʫʶʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʭʘʥʠʟʤʘ ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ: 

ʚʳʷʚʣʝʥʠʝ IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʩʚʷʟʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE. IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ 

ʨʝʩʧʠʨʘʪʦʨʥʘʷ ʠ ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʣʫʯʰʝ ʦʧʠʩʘʥʳ ʠ 

ʠʩʩʣʝʜʦʚʘʥʳ. ʊʘʢʞʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝ IgE-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʘʣʣʝʨʛʠʠ.  
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ʉʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʨʘʟʙʨʦʩ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʫ ʥʠʭ ʝʩʪʴ ʘʣʣʝʨʛʠʷ ʠ ʠʩʪʠʥʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 30 ʠ 5 ʧʨʦʮʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

[59]. ʆʪʯʘʩʪʠ ʵʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʝʪʦʯʥʦʩʪʠ ʧʦʥʠʤʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ (ʪ.ʝ., ʠʤʤʫʥʦʦʧʦʩʨʝʜʦʚʘʥʥʳʭ) ʨʝʘʢʮʠʡ ʠ ʠʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʘʢʮʠʡ, ʥʘʧʨʠʤʝʨ, ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʧʨʠ ʧʠʱʝʚʦʡ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ.  

ʂʣʶʯʝʚʘʷ ʪʦʯʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʧʘʮʠʝʥʪʫ ʧʨʠ IgE-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʘʣʣʝʨʛʠʠ - ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʠ ʘʣʣʝʨʛʠʝʡ. 

ʇʦʥʷʪʠʝ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ʬʘʢʪʫ ʚʳʷʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʘʥʪʠʪʝʣ IgE, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʢ ʩʚʷʟʳʚʘʥʠʶ ʩʧʝʮʠʬʠʯʥʦʛʦ ʘʥʪʠʛʝʥʘ 

(ʘʣʣʝʨʛʝʥʘ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʢʦʩʚʝʥʥʦ ʧʨʠ 

ʜʝʛʨʘʥʫʣʷʮʠʠ ʪʫʯʥʦʡ ʢʣʝʪʢʠ, ʚʳʟʚʘʥʥʦʡ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʞʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʜʦʧʫʩʢʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʪʫʯʥʦʡ ʢʣʝʪʢʠ ʙʝʟ ʫʯʘʩʪʠʷ IgE ʘʥʪʠʪʝʣ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʩʚʷʟʳʚʘʥʠʝ ʘʥʪʠʪʝʣ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ in vitro 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʫ 

ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʣʘʪʝʥʪʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ, ʪ.ʝ ʠʤʝʶʪʩʷ ʘʣʣʝʨʛʝʥ-

ʩʧʝʮʠʬʠʯʝʩʢʠʝ IgE ʘʥʪʠʪʝʣʘ, ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʫʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʘʣʣʝʨʛʠʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʫ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʠ - MeDALL  (Mechanisms of the Development of 

Allergy), - ʣʘʪʝʥʪʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʚ ʧʦʩʣʝʜʫʶʱʝʡ  ʞʠʟʥʠ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ [30, 46].  

 

1.3.1. ʈʦʣʴ ʦʙʱʝʛʦ IgE ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ 

 
ɹʣʘʛʦʜʘʨʷ ʦʪʢʨʳʪʠʶ ʚ 1967ʛ. S. Johansson ʠ H. Bennich 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ E (IgE) ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʝʩʪ-ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʧʨʝʜʝʣʪ̫ ɹ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʙʱʝʛʦ ʠ ʘʣʣʝʨʛʝʥʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ. ʉʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʘʣʣʝʨʛʝʥʦʚ 

ʘʥʪʠʪʝʣʘ ʠʣʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ɽ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʘʪʦʛʝʥʝʟʝ ʤʥʦʛʠʭ 
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ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [21, 150, 178]. IgE ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʷʪʠ ʠʟʦʪʠʧʦʚ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ: IgG, IgA, IgM, IgD, ʠ IgE [21, 178]. ɸʥʪʠʪʝʣʘ 

ʧʨʦʜʫʮʠʨʫʶʪʩʷ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ ʩʠʥʪʝʟ IgM 

ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʪʚʝʪʝ, ʥʦ ʧʨʠ çʧʝʨʝʢʣʶʯʝʥʠʠ ʠʟʦʪʠʧʦʚè ʥʘʯʠʥʘʶʪ 

ʚʳʨʘʙʘʪʳʚʘʪʴ IgE ʘʥʪʠʪʝʣʘ ʫʥʠʢʘʣʴʥʳʝ ʜʣʷ ʘʣʣʝʨʛʝʥʘ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʣ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʤʝʞʢʣʝʪʦʯʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɺ ʠ ʊ ʣʠʤʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʮʠʪʦʢʠʥʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʦʪ ʜʨʫʛʠʭ 

ʢʣʝʪʦʢ [100, 197, 198].  ʆʩʥʦʚʥʘʷ ʨʦʣʴ IgE ʚ ʦʨʛʘʥʠʟʤʝ ʠʟʥʘʯʘʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʟʘʱʠʪʥʘʷ ʦʪ ʧʘʨʘʟʠʪʘʨʥʦʡ ʠʥʚʘʟʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʛʝʣʴʤʠʥʪʘʤʠ ʠ ʥʝʢʦʪʦʨʳʤʠ ʧʨʦʪʦʟʦʡʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ [130, 

138]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ IgE ʥʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʦʨʛʘʥʠʟʤʘ ʦʪ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, ʥʝ ʘʢʪʠʚʠʨʫʝʪ ʢʘʩʢʘʜʳ 

ʩʠʩʪʝʤʳ ʢʦʤʧʣʠʤʝʥʪʘ, ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʦʧʩʦʥʠʟʘʮʠʠ ʧʘʪʦʛʝʥʦʚ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʣʝʢʫʣ ʚ ʧʘʪʦʛʝʥʝʟʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠ ʙʘʟʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ ʚ ʧʨʝʟʝʥʪʘʮʠʠ 

ʘʥʪʠʛʝʥʦʚ (ʘʣʣʝʨʛʝʥʦʚ) [21].  

ʉʨʝʜʠ ʥʝ IgE-ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʝʘʢʮʠʡ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʢʣʝʪʦʯʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʨʝʘʢʮʠʠ [114]. ʆʜʥʘʢʦ IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʨʝʘʢʮʠʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʠ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ [7].  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʨʘʩʰʠʨʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ IgE ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʘʥʪʠʪʝʣ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʦʜʠʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʩʣʝʜʦʚʘʪʴ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʠʟʢʠʤ ʧʦʨʦʛʦʤ ʢʦʞʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʢʦʞʠ, 

ʥʝʧʦʟʚʦʣʷʶʱʝʤ ʧʨʦʚʝʩʪʠ ʢʦʞʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʞʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʜʝʪʝʡ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ. 

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʘʣʣʝʨʛʠʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ IgE ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʣʫʯʠʣʦ ʦʯʝʥʴ ʰʠʨʦʢʦʝ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʟʥʘʯʘʝʤʳʤ ʚ ʈʦʩʩʠʠ 

ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʘʪʦʧʠʶ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʪʝʩʪʘ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦʡ. 

ɺ ʥʦʨʤʝ ʚ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʩʦʜʝʨʞʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ. ʅʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʛʦ IgE ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 100 ʢɽ/ʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ. ʉʦʛʣʘʩʥʦ ɺʆɿ 

1 ʄɽ/ʤʣ (ʄɽ - ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʝʜʠʥʠʮʘ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2,4 ʥʛ. ʆʙʳʯʥʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ IgE ʚʳʨʘʞʘʝʪʩʷ ʚ ʄɽ/ʤʣ ʠʣʠ ʢɽ/ʣ (ʢɽ - ʢʠʣʦʝʜʠʥʠʮʘ). ʇʝʨʠʦʜ 

ʧʦʣʫʞʠʟʥʠ ʘʥʪʠʪʝʣ IgE ʚ ʩʳʚʦʨʦʪʢʝ ʩʦʩʪʘʚʣʷʝʪ ʜʚʘ ʜʥʷ, ʭʦʪʷ ʘʥʪʠʪʝʣʘ IgE, 

ʩʚʷʟʘʚʰʠʩʴ ʩ ʪʫʯʥʦʡ ʢʣʝʪʢʦʡ, ʧʝʨʩʠʩʪʠʨʫʶʪ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ 

[75]. ʋʨʦʚʝʥʴ IgE ʚʦʟʨʘʩʪʘʝʪ ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʠ ʜʦʩʪʠʛʘʝʪ ʧʠʢʘ ʚ ʚʦʟʨʘʩʪʝ 

16-19 ʣʝʪ [101].  

ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʧʦ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE. ʇʘʮʠʝʥʪʳ ʩ ʘʪʦʧʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʪʘʢʠʤ ʢʘʢ 

ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʯʘʩʪʦ ʠʤʝʶʪ 

ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʙʦʣʴʰʠʡ, ʯʝʤ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʚ ʧʦʧʫʣʷʮʠʠ. ʍʦʪʷ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʘ ʠʤʝʝʪʩʷ 

ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʥʦ ʦʥʦ ʥʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʢʘʢʦʝ ʠʤʝʥʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʠʣʠ 

ʢʘʢʦʡ ʠʤʝʥʥʦ ʘʣʣʝʨʛʝʥ ʚʳʟʚʘʣ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʘʥʠʮʳ ʦʙʱʝʛʦ IgE. ʊʘʢ ʚ ʨʘʙʦʪʝ 

ɹʝʨʣʠʥʦʡ ɸ.ʅ, ʊʘʨʘʥʦʚʦʡ ʅ.ɸ. ʟʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʳ ʥʦʨʤʳ ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ 

80 ʢɽ/ʣ [38]. ɺ ʩʪʘʪʴʝ ʇʨʠʣʫʮʢʦʛʦ ɸ.ʉ., ʄʘʡʣʷʥʘ ɺ.ɺ. ʠ ʜʨ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ IgE ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʩʪʘʨʰʝ 12 ʣʝʪ ʠ ʚʟʨʦʩʣʳʭ ʠʤʝʣʦ 

ʟʥʘʯʝʥʠʝ 37,9 ʢɽ/ʣ [18]. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ IgE ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʙʦʣʝʟʥʝʡ. ʇʦʚʳʰʝʥʠʝ IgE ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʘʣʣʝʨʛʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ, ʥʦ ʪʘʢʞʝ ʩ ʧʘʨʘʟʠʪʘʨʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, 
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ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʨʘʟʚʠʪʠʝʤ ʥʝʢʦʪʦʨʳʭ ʦʧʫʭʦʣʝʡ ʠ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [2, 145]. 

ʍʦʪʷ ʤʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʨʝʬʝʨʝʥʩʥʦʡ ʛʨʘʥʠʮʳ (ʪʦʯʢʠ ʦʪʩʝʯʝʥʠʷ - cut-off point), ʯʪʦʙʳ ʪʦʯʥʦ ʨʘʟʜʝʣʠʪʴ 

ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ ʠ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʘʪʦʧʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʧʝʨʝʢʨʳʪʠʷ 

ʜʠʘʧʘʟʦʥʦʚ ʟʥʘʯʝʥʠʡ [119, 186]. ɼʣʷ ʜʝʪʝʡ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʦʟʨʘʩʪʥʳʝ ʥʦʨʤʳ ʢʨʘʡʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ 

ʚʝʜʝʥʠʶ ʘʪʦʧʠʠ, ʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʩʦʙʠʡ ʧʨʦʩʪʦ ʦʪʩʫʪʩʪʚʫʶʪ. ʈʷʜ ʨʘʙʦʪ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʩʦʦʙʱʘʶʪ ʜʘʥʥʳʝ ʦ ʙʦʣʝʝ ʥʠʟʢʠʭ ʛʨʘʥʠʮʘʭ 

cut-off ʜʣʷ ʦʙʱʝʛʦ IgE, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ 

ʨʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʦʡ Chen Xin ʩ ʢʦʣʣʝʛʘʤʠ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 2014 ʛʦʜʫ, 

ʛʨʘʥʠʮʘ cut-off ʜʣʷ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʚ ʢʨʦʚʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 11 ʣʝʪ, 

ʩʪʨʘʜʘʶʱʠʭ ʘʩʪʤʦʡ, ʩʦʩʪʘʚʠʣʘ Ó 47 ʢɽ/ʣ, ʧʨʠ ʵʪʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠʤʝʣʠ ʟʥʘʯʝʥʠʝ 71.4% ʠ 85.1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʙʱʝʛʦ IgE ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ Uniʉʘp 100 CAP). ʀʩʭʦʜʥʦ ʥʦʨʤʘʣʴʥʦʡ 

ʛʨʘʥʠʮʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʙʳʣʘ ʧʨʠʥʷʪʘ 60 ʢɽ/ʣ [60]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ ʩ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʘʣʣʝʨʛʠʝʡ ʢ ʙʳʪʦʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʣʴʢʦ 26% ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 4ʭ ʣʝʪ ʠʤʝʶʪ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʚʳʰʝ 100 ʢɽ/ʣ [47].  

ʏʘʩʪʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʥʝ ʩʦʦʙʱʘʝʪʩʷ, ʢʘʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʜʘʥʥʳʝ ʛʨʘʥʠʮʳ. ʊʘʢ 

ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ Campos A, Reyes J, 2005 ʛʦʜʘ ʫ ʚʟʨʦʩʣʳʭ ʟʜʦʨʦʚʳʭ ʜʦʥʦʨʦʚ 

ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʥʝ ʧʨʝʚʳʰʘʣ 77,8 ʢɽ/ʣ ʜʣʷ 95% ʠʩʧʳʪʫʝʤʳʭ ʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣ 46,6 ʢɽ/ʣ. ɸ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʠ/ʠʣʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʙʳʣʦ 

ʨʘʚʥʳʤ 204,3 ʢɽ/ʣ, ʧʨʠ ʵʪʦʤ ʠʤʝʣʩʷ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʪ 93 ʜʦ 515 

ʢɽ/ʣ [56]. ɺ ʜʨʫʛʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ ʚʟʨʦʩʣʳʭ ʜʦʥʦʨʦʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʩʦʩʪʘʚʣʷʣʦ 29 ʢɽ/ʣ (95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʙʳʣ 

http://www.ncbi.nlm.nih.gov/pubmed?term=Campos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16371216
http://www.ncbi.nlm.nih.gov/pubmed?term=Reyes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16371216
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ʨʘʚʝʥ 25-40 ʢɽ/ʣ) ʜʣʷ ʤʫʞʯʠʥ ʠ 19ʢɽ/ʣ (95% ʠʥʪʝʨʚʘʣ: 16-22 ʢɽ/ʣ) ʜʣʷ ʞʝʥʱʠʥ 

[182].  

ʊʘʢʞʝ ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʘʟʣʠʯʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʩʣʦʞʥʝʥʠʶ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ, ʠ 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʬʝʨʝʥʩʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ʇʦʵʪʦʤʫ ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ IgE ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʨʝʜʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʙʦʣʝʟʥʝʡ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ (ɸʪɼ) ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʨʦʚʥʠ ʦʙʱʝʛʦ IgE ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʰʝ ʜʣʷ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʦʤʠʤʦ 

ɸʪɼ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠʣʠ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ [174].  

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ 90, 95ʭ ʛʦʜʘʭ ʍʍ 

ʚʝʢʘ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʨʳ ʩʩʳʣʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʚ ʠʪʦʛʝ ʚʥʦʚʴ ʥʘ ʨʘʙʦʪʳ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʙʦʣʝʝ 15 ʣʝʪ ʥʘʟʘʜ. ʊʘʢ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʦʠʩʢʦʚʦʛʦ ʧʦʨʪʘʣʘ Up to Date ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʫʨʦʚʥʷ 

ʦʙʱʝʛʦ IgE ʨʘʚʥʦʡ 100ʢɽ/ʣ ʜʣʷ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ 78% ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʠ 

60% ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ. ʅʦ ʜʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʨʫʧʧʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʦ ʛʣʘʚʝ ʩ Marsh DG, Bias 

WB ʝʱʝ ʚ 1974 ʛʦʜʫ [53]. ɼʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʩʩʳʣʘʝʪʩʷ 

Uptodate, ʠʟʫʯʘʚʰʝʝ ʫʨʦʚʥʠ ʦʙʱʝʛʦ IgE ʫ ʜʝʪʝʡ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ 1980 ʛʦʜʫ 

[205]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʦʮʝʥʢʝ ʟʥʘʯʠʤʦʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 

ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʫ ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʦʢʘʟʘʣʦʩʴ ʨʘʥʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʨʘʩʪʘʥʠʷ ʘʣʣʝʨʛʝʥ-

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʠ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [180]. ʆʜʥʘʢʦ 
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ʢʣʠʥʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʙʦʣʴʰʠʤ 

ʧʝʨʝʢʨʳʪʠʝʤ ʜʠʘʧʘʟʦʥʦʚ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ ʜʝʪʝʡ ʩ ʘʪʦʧʠʝʡ.  

ʆʧʠʩʘʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʱʝʛʦ IgE ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʘ 

ʪʘʢʞʝ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʭʦʪʷ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʝʨʝʢʨʳʪʠʝ 

ʜʠʘʧʘʟʦʥʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ IgE ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ ʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ [24, 

111]. ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʦʣʝʝ ʧʨʠʤʝʥʠʤʘ ʚ ʢʦʥʪʝʢʩʪʝ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʝʤ ʚ ʩʚʷʟʠ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠʣʠ ʦʮʝʥʢʦʡ 

ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʧʘʮʠʝʥʪʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʠ ʟʥʘʯʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ 

IgE ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʘ. ʊʘʢ ʚ ʨʘʙʦʪʝ 2011 

ʛʦʜʘ, ʚʳʧʦʣʥʝʥʥʦʡ Liu FT, Goodarzi H ʠ Chen HY, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʚ ʢʨʦʚʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 80-85% ʧʘʮʠʝʥʪʦʚ 

ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ [126]. ʋ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ 

ʥʘʙʣʶʜʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʦʙʱʝʛʦ IgE (ʙʦʣʝʝ 1000 ʢɽ/ʣ), ʯʪʦ 

ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ Eigenmann P.A., Sicherer S.H. ʠ ʜʨ. ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ 

ʫʪʷʞʝʣʝʥʠʷ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʨʘʟʚʠʪʠʷ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (ʢ 

ʧʠʱʝʚʳʤ ʠ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʘʣʣʝʨʛʝʥʘʤ), ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʥʘʬʠʣʘʢʩʠʠ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ, ʫ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʙʳʣ ʤʝʥʝʝ 1000 ʢɽ/ʣ [79]. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Tschopp JM 

ʠ Sistek D ʦʪʤʝʯʘʣʘʩʴ ʥʠʟʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ IgE (44%) [192]. ʇʦʵʪʦʤʫ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʜʨʫʛʠʭ ʪʠʧʘʭ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʜʠʘʛʥʦʩʪʠʢʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ 

ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʠ ʚʳʷʚʣʝʥʠʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ [200].  

ʅʝʦʜʥʦʟʥʘʯʥʘʷ ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʪʝʩʪʘ, ʨʘʟʣʠʯʥʳʝ ʨʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʝʱʝ ʙʦʣʝʝ 20 ʣʝʪ ʥʘʟʘʜ, ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʝʛʦ ʠʟʫʯʝʥʠʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʰʠʨʦʢʦʡ 

ʨʫʪʠʥʥʦʡ ʧʨʘʢʪʠʢʝ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʦʚ ʠ ʘʣʣʝʨʛʦʣʦʛʦʚ.  
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1.3.2. ʈʦʣʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ 

 
ʇʨʠʤʝʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʘʪʦʧʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʦʮʝʥʢʠ ʪʦʣʴʢʦ ʦʙʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ IgE ʘʥʪʠʪʝʣ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ [149]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʥʳʭ 

ʘʥʪʠʪʝʣ IgE.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʥʘʣʠʯʠʝ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʥʘʯʘʣʫ ʩʠʤʧʪʦʤʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʯʝʨʝʟ ʥʘʩʢʦʣʴʢʦ ʣʝʪ. ʊʘʢ ʝʱʝ 

ʚ 1976 ʛʦʜʫ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ, ʧʨʦʚʦʜʠʚʰʠʭ ʜʣʠʪʝʣʴʥʦʝ ʧʨʦʩʧʝʢʪʠʚʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ [107] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʩʢʨʳʪʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʘʩʪʤʳ. ʉʧʫʩʪʷ 

16 ʣʝʪ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʘʮʠʝʥʪʳ, ʠʤʝʚʰʠʝ ʩʢʨʳʪʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, 

ʧʦʢʘʟʘʣʠ 2-3 ʢʨʘʪʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ [179]. 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ ʫ ʦʢʦʣʦ 80% ʜʝʪʝʡ ʩ 

ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠʣʠ 

ʘʩʪʤʘ [123]. 

ʇʨʦʛʨʝʩʩʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 

1,5-2 ʣʝʪ ʢ ʘʣʣʝʨʛʠʯʝʩʢʦʤʫ ʨʠʥʠʪʫ ʠ ʘʩʪʤʝ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠ ʨʘʥʥʝʤ 

ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʨʤʠʥʦʤ çʘʣʣʝʨʛʠʯʝʩʢʠʡ ʤʘʨʰè ʠʣʠ 

çʘʪʦʧʠʯʝʩʢʠʡ ʤʘʨʰè. ɸʪʦʧʠʯʝʩʢʠʡ ʤʘʨʰ: ʧʫʪʴ ʦʪ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʢ 

ʘʣʣʝʨʛʠʯʝʩʢʦʤʫ ʨʠʥʠʪʫ ʠ ʜʘʞʝ ʘʩʪʤʳ, - ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʘʮʠʝʥʪʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ [185, 209].  

ʋ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ 

ʦʪʜʝʣʴʥʳʭ ʪʢʘʥʷʭ ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE, 

ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʱʠʭʩʷ ʥʝ ʩʠʩʪʝʤʥʦ, ʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ ʦʪʜʝʣʴʥʦʤ ʦʨʛʘʥʝ. ʕʪʦʪ ʬʝʥʦʤʝʥ 

ʣʦʢʘʣʴʥʦʡ ʚʳʨʘʙʦʪʢʠ IgE ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʵʥʪʦʧʠʷè. ʋ ʧʘʮʠʝʥʪʦʚ ʩ 

çʥɻʪʦʧʠʝʡè ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ IgE ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʥʠ ʧʨʠ ʢʦʞʥʦʤ 

ʪʝʩʪʠʨʦʚʘʥʠʠ, ʥʠ ʧʨʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʜʥʘʢʦ ʧʘʮʠʝʥʪʳ ʜʘʶʪ 
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ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʚ ʧʨʦʚʦʢʘʮʠʦʥʥʳʭ ʧʨʦʙʘʭ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʙʳʣʦ 

ʦʧʠʩʘʥʦ ʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʣʣʝʨʛʠʝʡ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢʘʢ ʢ ʧʠʱʝʚʳʤ, ʪʘʢ ʠ ʢ 

ʘʵʨʦʘʣʣʝʨʛʝʥʘʤ [176]. ɺ ʩʨʝʜʥʝʤ 50% ʜʝʪʝʡ ʠ 35% ʚʟʨʦʩʣʳʭ ʩ ʘʪʦʧʠʯʝʩʢʠʤ 

ʜʝʨʤʘʪʠʪʦʤ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʳ ʢ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʘʣʣʝʨʛʝʥʘʤ, 

ʦʜʥʘʢʦ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʦʯʝʥʴ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [80, 88]. 

 ʂʦʞʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʚʳʧʦʣʥʷʝʤʦʝ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʠʢ-ʪʝʩʪʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʬʦʨʤ ʘʪʦʧʠʠ ʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʦ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʟʥʘʯʝʥʠʠ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. 

ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ in vivo ʜʠʘʛʥʦʩʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ 

ʚʦʟʨʘʩʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʪʝʩʪʳ ʠ 

ʚʳʷʚʣʝʥʠʝ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʥʘʣʠʯʠʝ 

ʠʩʪʠʥʥʦʡ ʠʣʠ ʣʘʪʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʳʝ ʪʝʩʪʳ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʘʥʪʠʪʝʣʘ ʢ ʩʣʝʜʫʶʱʠʤ ʛʨʫʧʧʘʤ ʘʣʣʝʨʛʝʥʦʚ: ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, 

ʘʣʣʝʨʛʝʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʧʳʣʴʮʝʚʳʝ ʘʣʣʝʨʛʝʥʳ, ʘʣʣʝʨʛʝʥʳ ʢʣʝʱʝʡ 

ʜʦʤʘʰʥʝʡ ʧʳʣʠ, ʪʘʨʘʢʘʥʘ ʠ ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ, ʛʨʠʙʦʚ, ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ), 

ʥʘʪʫʨʘʣʴʥʦʤʫ ʣʘʪʝʢʩʫ, ʥʝʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, 

ʥʝʢʦʪʦʨʳʤ ʘʣʣʝʨʛʝʥʘʤ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʠʟʦʮʠʘʥʘʪʳ, ʬʪʘʣʝʚʳʡ 

ʘʥʛʠʜʨʠʜ).  

 ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 

ʤʝʪʦʜʘ, ʢʦʪʦʨʳʝ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ, ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʘ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 

ʘʣʣʝʨʛʝʥʦʚ ʠʣʠ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. ɼʣʷ ʚʩʝʭ ʪʝʩʪ-ʩʠʩʪʝʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ ʚ ʜʠʘʧʘʟʦʥʝ 60-95%, ʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ 

30-95% [39]. ʆʯʝʥʴ ʚʳʩʦʢʠʡ ʧʨʝʜʠʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʠ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 
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ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE ʫ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʚ ʪʝʩʪ-

ʩʠʩʪʝʤʝ Phadia ImmunoCAPÈ system [108].  

ɸʥʪʠʪʝʣʘ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʛʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʨʝʙʝʥʢʘ ʜʘʞʝ ʧʨʠ ʝʛʦ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʨʘʟʚʠʪʠʠ, ʧʦʩʢʦʣʴʢʫ ʘʣʣʝʨʛʝʥʳ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʦʣʝʢʫʣʳ IgE ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʞʝʥʱʠʥʳ ʢ ʘʣʣʝʨʛʝʥʘʤ ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʧʨʷʤʫʶ, ʥʦ 

ʮʠʨʢʫʣʷʮʠʷ ʘʣʣʝʨʛʝʥʦʚ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʧʣʦʜʘ ʢ ʥʠʤ. 

ʆʙʳʯʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʥʝ ʩʧʦʩʦʙʥʳ 

ʨʘʟʣʠʯʠʪʴ ʤʘʪʝʨʠʥʩʢʠʝ IgE ʠ IgE ʧʣʦʜʘ, ʥʦ ʚ ʨʘʙʦʪʝ Kamemura N ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʦʛʫʪ ʠʤʝʪʴʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ IgE ʢ 

ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʠ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʩʨʘʟʫ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ [116].  

ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʵʪʠʤ, ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ, ʫ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʶʪʩ ̫ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʘʣʣʝʨʛʝʥʦʤ, ʤʦʛʫʪ 

ʥʝ ʠʤʝʪʴ IgE ʘʥʪʠʪʝʣ ʢ ʥʠʤ [105, 110]. ɹʦʣʝʝ ʪʦʛʦ, ʤʦʣʝʢʫʣʳ IgE, ʨʘʩʧʦʟʥʘʶʱʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʵʧʠʪʦʧʳ ʘʣʣʝʨʛʝʥʦʚ, ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʘʧʫʩʢʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʘ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʩʪ-

ʩʠʩʪʝʤʳ ʥʝ ʨʘʟʣʠʯʘʶʪ ʵʪʫ ʩʧʦʩʦʙʥʦʩʪʴ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʩʪ-ʩʠʩʪʝʤ, ʢʦʪʦʨʳʤʠ ʦʩʥʘʱʝʥʳ 

ʢʣʠʥʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʜʠʘʛʥʦʟʘ ʧʘʮʠʝʥʪʘ ʠ ʦʧʨʝʜʝʣʷʪʴ 

ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʠ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʟʥʘʯʝʥʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʩʪʦʚ, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʘʛʝʥʪʦʚ. ɼʣʷ ʪʦʯʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ 

ʚʳʩʦʢʦʜʦʨʦʛʦʩʪʦʷʱʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ. ʇʦʵʪʦʤʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʠʩʢʘ ʘʣʣʝʨʛʝʥʦʚ, 

çʧʦʜʦʟʨʝʚʘʝʤʳʭè ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʠ, 

ʚʦʟʨʘʩʪʘʝʪ ʩʪʦʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ [15]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʚʟʷʪʠʝ ʢʨʦʚʠ ʠʟ ʚʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʷʚʣʷʝʪʩʷ ʜʣʷ ʧʘʮʠʝʥʪʘ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʝʡ, ʘ ʩ ʜʨʫʛʦʡ ï ʥʝ 
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ʚʩʝʛʜʘ ʠʣʠ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʘ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ, ʠ ʚʳʷʚʠʪʴ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʣʣʝʨʛʦʪʝʩʪʦʚ. 

 

1.3.3. ʂʦʤʧʦʥʝʥʪ-ʨʘʟʜʝʣʝʥʥʘʷ ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʘ. ɽʝ ʨʦʣʴ ʧʨʠ 

ʚʳʙʦʨʝ ʪʝʨʘʧʠʠ 

 

ʇʘʪʦʛʝʥʝʟ IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʘʣʣʝʨʛʠʠ ʩʚʷʟʘʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʪʠʪʝʣ ʢ 

IgE ʢ ʙʝʣʢʘʤ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ 

ʚ ʦʨʛʘʥʠʟʤ ʠ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʥʝ ʥʝʩʪʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ [21]. ʏʠʩʣʦ 

ʠʩʪʦʯʥʠʢʦʚ ʘʣʣʝʨʛʝʥʦʚ ʢʨʘʡʥʝ ʚʝʣʠʢʦ, ʘ ʢʨʦʤʝ ʪʦʛʦ ʣʶʙʦʡ ʠʩʪʦʯʥʠʢ 

ʘʣʣʝʨʛʝʥʦʚ ʧʨʦʜʫʮʠʨʫʝʪ ʙʝʣʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

ʇʨʠ ʵʪʦʤ ʫ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʤʦʚ ʠʤʝʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ʩʭʦʞʠʝ ʫʯʘʩʪʢʠ ʙʝʣʢʦʚʳʭ 

ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʘʤʠ ʩʚʷʟʳʚʘʥʠʷ IgE ʘʥʪʠʪʝʣ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʣʣʝʨʛʝʥʳ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʘʥʪʠʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ ʘʣʣʝʨʛʝʥʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʟʥʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ IgE ʘʥʪʠʪʝʣʘʤʠ ʧʘʮʠʝʥʪʘ, ʷʚʠʣʘʩʴ 

ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʜʣʷ ʦʮʝʥʢʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʘʮʠʝʥʪʦʚ. ɸʢʪʫʘʣʴʥʳʤ 

ʩʪʘʣ ʧʦʠʩʢ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʬʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ [172].  

ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʮʝʥʠʚʘʪʴ 

ʩʧʝʮʠʬʠʢʫ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʥʘ ʦʪʜʝʣʴʥʳʡ ʘʣʣʝʨʛʝʥ, ʘ ʥʝ ʵʢʩʪʨʘʢʪ ʘʣʣʝʨʛʝʥʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʣʠ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʧʝʨʚʠʯʥʦʡ (ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ) ʠʣʠ ʦʥʘ - ʨʝʟʫʣʴʪʘʪ 

ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩ ʙʝʣʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʩʭʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʧʦʤʦʛʘʝʪ ʚʨʘʯʘʤ ʦʮʝʥʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ [42]. 

ɼʠʘʛʥʦʩʪʠʢʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʘʣʣʝʨʛʝʥʦʚ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪ 

ʨʘʟʜʝʣʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʪʜʝʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, ʢ 
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ʢʦʪʦʨʳʤ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥ ʧʘʮʠʝʥʪ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʨʷʜʝ ʨʘʙʦʪ. ʊʘʢ Sanz M.L. ʩ ʢʦʣʣʝʛʘʤʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʣʠʥʝʡʥʳʝ ʵʧʠʪʦʧʳ ʤʦʣʝʢʫʣ ʢʘʟʝʠʥʘ, ʦʚʦʤʫʢʦʠʜʘ ʠ Ara h1 ʠ Ara h2 ʙʝʣʢʦʚ 

ʠʤʝʶʪ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʛʦ, ʩʦʭʨʘʥʠʪʴʩʷ ʣʠ 

ʘʣʣʝʨʛʠʷ ʥʘ ʤʦʣʦʢʦ, ʷʡʮʦ, ʘʨʘʭʠʩ ʫ ʨʝʙʝʥʢʘ ʠʣʠ ʦʥʘ ʙʫʜʝʪ ʧʨʝʦʜʦʣʝʥʘ ʚ 

ʙʫʜʫʱʝʤ [171, 181]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʦʥʝʥʪ-ʨʘʟʜʝʣʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʮʝʥʠʚʘʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʊʘʢ ʚʳʷʚʣʝʥʠʝ sIgE ʢ ʦʪʜʝʣʴʥʳʤ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ, 

ʥʘʧʨʠʤʝʨ ʣʠʧʠʜ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʙʝʣʢʘʤ, ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʘʥʘʬʠʣʘʢʩʠʠ  ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ  ʧʨʦʜʫʢʪʦʚ ʩʦʜʝʨʞʘʱʠʭ ʵʪʠ ʙʝʣʢʠ [196]. ʂʨʦʤʝ 

ʪʦʛʦ, ʟʥʘʥʠʝ ʨʝʘʢʪʠʚʥʦʩʪʠ IgE ʘʥʪʠʪʝʣ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʘʣʣʝʨʛʝʥʥʳʭ 

ʜʝʪʝʨʤʠʥʘʥʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʨʠʩʢʘ 

ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʤʦʣʝʢʫʣʘʤʠ [99]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʞʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʘʣʣʝʨʛʦʚʘʢʮʠʥ ʜʣʷ ɸʉʀʊ [97] ʧʨʠʤʝʥʷʶʪʩʷ 

ʯʘʱʝ ʚʩʝʛʦ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʘʣʣʝʨʛʝʥʳ, ʢʘʢ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʞʠʚʦʪʥʳʭ [175]. 

ɼʣʷ ʛʨʫʧʧʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʪʘʢʞʝ ʩʦʟʜʘʥʳ ʦʪʜʝʣʴʥʳʝ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʠ ʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ Igɽ ʢ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ 

ʘʣʣʝʨʛʝʥʘʤ, ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ 

ʧʦʣʣʠʥʦʟʦʚ. ʈʝʢʦʤʙʠʥʘʥʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʘʣʣʝʨʛʝʥʳ, 

ʠʜʝʥʪʠʯʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ, ʪ.ʢ. ʦʥʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʢʘʢʠʤ-ʣʠʙʦ ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʨʠ ʠʭ ʠʟʚʣʝʯʝʥʠʠ, ʢʘʢ ʵʪʦ ʙʳʚʘʝʪ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʳʭ ʤʝʪʦʜʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ. ɸʣʣʝʨʛʝʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʧʦʤʦʱʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ [175]. ʇʨʠ ʦʙʳʯʥʳʭ ʤʝʪʦʜʘʭ ʧʦʣʫʯʝʥʠʷ ʘʣʣʝʨʛʝʥʦʚ ʠʭ ʵʢʩʪʨʘʢʪʳ 

ʥʝʦʜʥʦʨʦʜʥʳ, ʦʥʠ ʩʦʜʝʨʞʘʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʣʣʝʨʛʝʥʥʳʝ ʠ ʥʝʘʣʣʝʨʛʝʥʥʳʝ 

ʤʦʣʝʢʫʣʳ, ʠ ʠʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʟʘʪʨʫʜʥʝʥʘ. ʉʦʜʝʨʞʘʥʠʝ 

ʘʣʣʝʨʛʝʥʥʳʭ ʤʦʣʝʢʫʣ ʟʘʚʠʩʠʪ ʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʘ. ʇʦʣʥʦʮʝʥʥʦʩʪʴ 

ʘʣʣʝʨʛʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ, ʪʨʝʙʫʝʪ, ʯʪʦʙʳ 
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ʵʢʩʪʨʘʢʪ ʩʦʜʝʨʞʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʘʣʣʝʨʛʝʥʳ [57, 

177]. 

ɺ ʪʝʯʝʥʠʝ ʧʷʪʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʙʳʣʦ ʢʣʦʥʠʨʦʚʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʨʫʙʝʞʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʨʘʟʨʘʙʦʪʘʪʴ 

ʨʷʜ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ IgE ʘʥʪʠʪʝʣ ʢ ʥʠʤ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʳʷʚʣʝʥʠʠ ʘʥʪʠʪʝʣ ʢ 

"ʤʦʣʝʢʫʣʷʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ", ʪ.ʝ. ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ IgE ʢ ʘʣʣʝʨʛʝʥʦʡ ʤʦʣʝʢʫʣʝ, 

ʘ ʥʝ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ, ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 

ʚʳʷʩʥʠʪʴ ʥʘʣʠʯʠʝ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʢʦʩʝʥʩʠʙʠʣʠʟʘʮʠʠ [171].  

ʊʘʢ, ʚ 2013 ʛʦʜʫ ʟʘʚʝʨʰʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʣʝʱʠʥʳ (Corylus avellana) Cor a9 ʠ 

Cor a14 ʢʘʢ ʤʘʨʢʝʨʦʚ ʨʘʟʚʠʪʠʷ ʬʝʥʦʪʠʧʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʶʪʩʷ ʪʷʞʝʣʳʝ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ ʧʠʱʫ ʣʝʩʥʦʛʦ ʦʨʝʭʘ [136]. ʋ 161 

ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʝʡ ʥʘ ʣʝʱʠʥʫ (ʚʟʨʦʩʣʳʝ ʧʘʮʠʝʥʪʳ ʠ ʜʝʪʠ) ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʫʨʦʚʥʠ IgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʣʝʱʠʥʳ ʠ 

ʦʪʜʝʣʴʥʳʤ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘʪʦʨʘ ImmunoCAP. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʧʦ ʪʷʞʝʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ IgE ʢ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪʘ ʙʦʣʝʝ 90% ʦʪʤʝʯʘʣʘʩʴ ʧʨʠ ʫʨʦʚʥʝ 

IgE Ó1 ʢɽ/ʣ ʢ nCor 9 (ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ) ʠʣʠ IgEÓ5 ʢɽ/ʣ ʢ rCor 14 ʫ ʜʝʪʝʡ ʠ 

IgEÓ1 ʢɽ/ʣ ʫ ʚʟʨʦʩʣʳʭ. 

ɺ 2010 ʛʦʜʫ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʣʣʝʨʛʠʠ ʥʘ ʘʨʘʭʠʩ ʫ ʜʝʪʝʡ ʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʣʠʯʠʝ 

ʘʥʪʠʪʝʣ ʢ ɸra h 2 ʠʤʝʣʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʦʪʥʦʰʝʥʠʠ 

ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʠ ʥʘ ʘʨʘʭʠʩ ʠ ʦʪʩʫʪʩʪʚʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʣʠʩʴ ʘʥʪʠʪʝʣʘ ʢ ʜʨʫʛʠʤ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʘʨʘʭʠʩʘ [148].  

ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʠʶ ʢʦʤʧʦʥʝʥʪ-ʨʘʟʜʝʣʝʥʥʫʶ 

ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʠ ʩ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ ʩʝʤʷʥ ʠ ʧʳʣʴʮʳ 
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ʧʰʝʥʠʮʳ ʘʚʪʦʨʳ ʨʘʙʦʪʳ ʩʤʦʛʣʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ "ʘʩʪʤʫ ʧʝʢʘʨʷ", ʧʠʱʝʚʫʶ 

ʘʣʣʝʨʛʠʶ ʥʘ ʧʰʝʥʠʮʫ ʠ ʘʣʣʝʨʛʠʶ, ʚʳʟʚʘʥʥʫʶ ʧʳʣʴʮʦʡ [64].  

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʨʘʥʝʝ ʧʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʤʝʞʜʫ ʘʣʣʝʨʛʝʥʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʙʦʛʦ ʦʜʠʥʦʯʥʦʛʦ ʘʣʣʝʨʛʝʥʘ 

ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ IgE-ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʮʝʣʳʡ ʨʷʜ ʘʣʣʝʨʛʝʥʦʚ ʦʜʥʦʡ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ/ʠʣʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ. 

ʇʘʮʠʝʥʪʳ, ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʧʳʣʴʮʦʡ ʙʝʨʝʟʳ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʘʣʣʝʨʛʝʥʘʤʠ ʜʨʫʛʠʭ 

ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ Betulaceae (ɹʝʨʝʟʦʚʳʝ), ʘ ʪʘʢʞʝ ʩ ʘʣʣʝʨʛʝʥʘʤʠ ʩʝʤʝʡʩʪʚʘ 

Fag§ceae (ɹʫʢʦʮʚʝʪʥʳʝ). ʏʘʩʪʦ ʧʨʠʯʠʥʦʡ ʧʦʜʦʙʥʦʡ ʤʫʣʴʪʠʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʢʨʝʩʪʥʘ ̫ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʙʝʣʢʠ ʩʝʤʝʡʩʪʚʘ Bet v1 [37, 199].  

ʅʝʢʦʪʦʨʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʜʝʨʞʘʪ 

ʙʝʣʢʠ, ʷʚʣʷʶʱʠʝʩʷ ʛʦʤʦʣʦʛʘʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢ 

ʜʘʥʥʳʤ ʘʵʨʦʘʣʣʝʨʛʝʥʘʤ [37] ʠ ʨʘʟʚʠʪʠʶ ʣʘʪʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʧʠʱʝʚʳʤ 

ʧʨʦʜʫʢʪʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʜʥʘʢʦ ʢʣʠʥʠʯʝʩʢʠ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝ ʟʥʘʯʠʤʘ, ʘ ʣʠʰʴ ʚʳʷʚʣʷʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʢʨʝʩʪʥʦ-ʨʝʘʢʪʠʚʥʳʭ ʘʣʣʝʨʛʝʥʦʚ. ʆʜʥʘʢʦ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʤʝʞʜʫ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ ʠ ʘʣʣʝʨʛʝʥʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʧʝʨʝʢʨʝʩʪʥʳʝ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. ʊʘʢʞʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʘʣʣʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʮʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ 

ʨʘʩʪʠʪʝʣʴʥʳʭ, ʞʠʚʦʪʥʳʭ, ʠʥʩʝʢʪʥʳʭ ʘʣʣʝʨʛʝʥʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠʩʪʠʥʥʦʛʦ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʥʘʟʥʘʯʝʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ [125]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʩʪ-ʩʠʩʪʝʤʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. ʇʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʯʪʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʘʨʢʝʨʥʳʝ ʘʣʣʝʨʛʝʥʳ, ʧʨʠʛʦʜʥʳʝ ʢʘʢ 
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ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʙʝʣʢʠ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ. ɸ 

ʝʜʠʥʠʯʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʨʦʬʠʣʠʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʧʳʣʴʮʝʚʦʡ ʠʣʠ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 

1.4. ɸʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ 

 

1.4.1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

 
 ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʪʠʧ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʥʘ ʘʣʣʝʨʛʝʥʳ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʫ ʜʝʪʝʡ ʷʚʣʷʶʪʩʷ 

IgE-ʦʧʨʦʩʨʝʜʦʚʘʥʥʳʤʠ, ʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʠʟʤʝʥʝʥʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ Th2/Th1-ʣʠʤʬʦʮʠʪʦʚ ʟʘ ʩʯʝʪ ʧʨʝʦʙʣʘʜʘʥʠʷ Th2-ʮʠʪʦʢʠʥʦʚʦʛʦ 

ʧʨʦʬʠʣʷ ʠ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ Th1-ʣʠʤʬʦʮʠʪʦʚ [21]. ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ 

ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʤ ʘʣʣʝʨʛʝʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʯʝʨʝʟ 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴʶ IgE, ʘ ʪʘʢʞʝ ʘʥʪʠʛʝʥ-ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʣʝʪʦʢ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʚʣʝʯʝʥʠʝʤ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʙʘʟʦʬʠʣʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʩʠʥʪʝʟʦʤ 

ʤʝʜʠʘʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʰʦʢʦʚʦʤ ʦʨʛʘʥʝ ʠʤʤʫʥʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ [2, 21]. ʊʘʢʞʝ ʰʠʨʦʢʦ ʠʟʫʯʘʝʪʩʷ ʨʦʣʴ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ 

ʥʘʨʫʰʝʥʠʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʘʣʣʝʨʛʝʥʘʤ. ʇʦʵʪʦʤʫ ʪʝʨʘʧʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʙʦʣʝʟʥʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʦʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʥʳʝ ʟʚʝʥʴʷ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʢʦʥʪʘʢʪʘ ʩ 

ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 

ʥʠʤ, ʦʙʨʘʪʥʦʝ ʨʘʟʚʠʪʠʝ ʦʩʪʨʦʡ ʬʘʟʳ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʠ ʩʥʠʞʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ [1]. ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʢʘʟʘʥʠʡ ʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʘʟʥʘʯʝʥʠʠ ʘʣʣʝʨʛʝʥʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ.  

ɸʣʣʝʨʛʝʥʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ - ɸʉʀʊ (ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʛʠʧʦʩʝʥʩʠʙʠʣʠʟʘʮʠʷ) ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʚʝʜʝʥʠʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʘʣʣʝʨʛʝʥʘ, 
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ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʚ ʨʘʟʚʠʪʠʠ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʧʘʮʠʝʥʪʘʤ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ 

ʩ ʮʝʣʁɹ ʩʥʠʞʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʦʤʫ 

ʘʣʣʝʨʛʝʥʫ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʠʣʠ ʚ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʘʣʣʝʨʛʝʥʦʤ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɸʉʀʊ [2]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʠʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʝ ʘʣʣʝʨʛʝʥʳ 

ʠʣʠ ʠʟʤʝʥʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [16]. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʝʛʦ ʧʝʨʝʭʦʜ ʚ ʙʦʣʝʝ 

ʪʷʞʝʣʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ɸʉʀʊ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʙʣʘʜʘʝʪ ʜʣʠʪʝʣʴʥʳʤ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʣʝʯʝʙʥʳʭ ʢʫʨʩʦʚ [12]. ʆʜʥʘʢʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ 

ʩʦʙʣʶʜʝʥʳ ʧʦʢʘʟʘʥʠʷ ʜʣʷ ɸʉʀʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʵʢʩʧʦʟʠʮʠʝʡ ʘʣʣʝʨʛʝʥʘ, ʩʠʤʧʪʦʤʘʤʠ ʙʦʣʝʟʥʠ ʠ IgE-ʟʘʚʠʩʠʤʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ [10, 12].  

 

1.4.2. ʉʫʙʣʠʥʛʚʘʣʴʥʘʷ ɸʉʀʊ 

 
ɸʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʘ ʚ ʚʠʜʝ 

ʧʦʜʢʦʞʥʳʭ ʠʥʲʝʢʮʠʡ. ʇʦʜʢʦʞʥʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ (subcutaneous immunotherapy 

- SCIT) ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʘʣʣʝʨʛʠʯʝʩʢʦʤ ʨʠʥʠʪʝ ʠ ʘʩʪʤʝ, 

ʦʜʥʘʢʦ ʪʘʢʦʡ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʠʥʲʝʢʮʠʡ (ʢʘʢ ʧʨʘʚʠʣʦ ʚ 

ʪʝʯʝʥʠʝ ʪʨʝʭ - ʧʷʪʠ ʣʝʪ) ʠ ʥʝʩʝʪ ʨʠʩʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʝʨʴʝʟʥʳʭ ʩʠʩʪʝʤʥʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʦʪʚʝʪ ʥʘ ʩʘʤʦ ʣʝʯʝʥʠʝ [1]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʘʣʣʝʨʛʝʥʘ ʚ ʨʦʪʦʚʫʶ 

ʧʦʣʦʩʪʴ (ʧʦʜ ʷʟʳʢ), ʧʨʠ ʢʦʪʦʨʦʤ ʘʣʣʝʨʛʝʥ ʜʘʝʪʩʷ ʣʠʙʦ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʠʤʦʡ 

ʪʘʙʣʝʪʢʠ ʠʣʠ ʚ ʚʠʜʝ ʞʠʜʢʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠ ʚʩʘʩʳʚʘʝʪʩʷ ʯʝʨʝʟ ʙʦʛʘʪʫʶ ʩʦʩʫʜʘʤʠ 
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ʣʠʤʬʘʪʠʯʝʩʢʫʶ ʩʝʪʴ ʨʪʘ [44]. ʉʫʙʣʠʥʛʚʘʣʴʥʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ (ʉʃʀʊ), ʠʤʝʝʪ 

ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʧʦʜʢʦʞʥʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʝʡ. ʉʃʀʊ ʷʚʣʷʝʪʩʷ 

ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ ʠ ʥʝʩʝʪ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʥʠʟʢʠʡ ʨʠʩʢ ʘʥʘʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʢʦʞʥʦʡ ɸʉʀʊ [1, 11].  ʆʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ 

ʩʫʙʣʠʥʛʚʘʣʴʥʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʧʦʩʪʘʚʠʣʦ ʨʷʜ ʧʨʦʙʣʝʤ ʧʦ ʦʪʨʘʙʦʪʢʝ ʜʦʟ 

ʠ ʩʭʝʤ ʣʝʯʝʥʠʷ [92, 93]. ʆʨʘʣʴʥʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʘʢ ʤʝʪʦʜ 

ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʝʱʝ ʚ ʥʘʯʘʣʝ 1900-ʭ. ɺ 1980-ʭ ʢʣʠʥʠʯʝʩʢʠʝ 

ʠʩʧʳʪʘʥʠʷ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠ ʭʦʨʦʰʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ 

ʘʵʨʦʘʣʣʝʨʛʝʥʘʤʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʘʚʠʩʠʤʳʡ ʦʪ ʜʦʟʳ ʭʦʨʦʰʠʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʦʪʚʝʪ. ɺ 1998 ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʦʜʦʙʨʠʣʘ ʉʃʀʊ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʠ ʧʦʜʜʝʨʞʘʣʘ 

ʧʨʦʜʦʣʞʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʵʪʦʡ ʬʦʨʤʳ ʪʝʨʘʧʠʠ [45]. ɺ 2009 

ʄʠʨʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʘʣʣʝʨʛʠʠ (World Allergy Organization - 

WAO) ʦʧʫʙʣʠʢʦʚʘʣʘ ʦʬʠʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʘʢʦʧʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ ʉʃʀʊ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʧʦʜʢʦʞʥʦʡ ɸʉʀʊ, ʠ ʧʦʜʜʝʨʞʘʣʘ ʧʨʦʜʦʣʞʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩ ʮʝʣʴʶ 

ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʨʦʚʝʜʝʥʠʷ ɸʉʀʊ [58]. 

ɸʣʣʝʨʛʝʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʉʃʀʊ, ʦʙʳʯʥʦ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ 

ʘʙʩʦʨʙʮʠʠ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ ʞʝʣʫʜʢʘ (pH), 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʨʫʰʘʝʪ ʤʥʦʛʠʝ ʘʣʣʝʨʛʝʥʥʳʝ ʙʝʣʢʠ [44].  

ɹʦʣʴʰʠʥʩʪʚʦ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʃʀʊ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ 

ʫʯʘʩʪʠʝʤ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠ/ʠʣʠ ʙʨʦʥʭʠʘʣʴʥʫʶ 

ʘʩʪʤʫ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʳʣʴʮʝʚʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ ʯʠʩʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʣʝʨʛʝʥʦʚ ʢʣʝʱʝʡ 

ʜʦʤʘʰʥʝʡ ʧʳʣʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʉʃʀʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚʦʜʥʦ-ʩʦʣʝʚʳʝ 

ʵʢʩʪʨʘʢʪʳ ʘʣʣʝʨʛʝʥʦʚ, ʪʘʢ ʠ ʪʘʙʣʝʪʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʘʣʣʝʨʛʝʥʳ, 

ʧʦʛʣʦʱʝʥʥʳʝ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʦʤʧʦʥʝʥʪʳ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ, ʚʚʝʜʝʥʥʳʭ ʩʫʙʣʠʥʛʚʘʣʴʥʦ, 

ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʠ ʧʨʝʟʝʥʪʠʨʫʶʪʩʷ 
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ʊ-ʣʠʤʬʦʮʠʪʘʤ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ. ʄʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʉʃʀʊ ʚʢʣʶʯʘʶʪ 

ʘʢʪʠʚʘʮʠʶ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʧʦʜʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ [92], ʧʝʨʝʢʣʶʯʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʩ IgE ʥʘ IgG [12]. 

ʇʦʩʢʦʣʴʢʫ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʢʣʝʪʢʠ-ʵʬʬʝʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʪʫʯʥʳʝ ʢʣʝʪʢʠ, ʤʝʥʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʥʘʧʨʠʤʝʨ, ʢʦʞʝ 

[92], ʪʦ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʠʩʪʝʤʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʦʪʤʝʯʝʥʥʳʭ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʉʃʀʊ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʉʃʀʊ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʉʫʙʣʠʥʛʚʘʣʴʥʘʷ ɸʉʀʊ ʦʩʦʙʝʥʥʦ ʧʦʢʘʟʘʥʘ ʜʝʪʷʤ ʚ ʚʠʜʫ ʝʝ ʙʦʣʴʰʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʜʭʦʜʘʤʠ ɸʉʀʊ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʦʚʝʜʝʥʠʷ ʚʥʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

[1, 2, 11]. ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʜʙʦʨʫ 

ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ ʜʣʷ ʜʝʪʝʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʪʦʢʦʣʘ ʭʨʘʥʝʥʠʷ ʘʣʣʝʨʛʝʥʥʳʭ 

ʵʢʩʪʨʘʢʪʦʚ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʦʮʝʥʢʠ ʢʦʤʧʣʘʝʥʪʥʦʩʪʠ ʣʝʯʝʥʠʷ 

ʧʨʦʚʦʜʠʤʦʛʦ ʥʝ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʠʥʚʘʟʠʚʥʦʝ ʚʚʝʜʝʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʭʦʨʦʰʠʡ ʧʨʦʬʠʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʣʝʯʝʥʠʝ 

ʜʣʷ ʜʝʪʝʡ ʤʣʘʜʰʝ 5 ʣʝʪ [9].   

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩ ʨʘʟʚʠʪʠʝʤ ʠʤʤʫʥʦʣʦʛʠʠ ʙʳʣʠ ʦʧʠʩʘʥʳ 

ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʨʠ ʣʝʯʝʥʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ɸʉʀʊ, ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʝ ʥʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʊʘʢ, ʦʪʩʫʪʩʪʚʫʶʪ ʝʜʠʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩʪʨʘʢʪʦʚ 

ʘʣʣʝʨʛʝʥʦʚ ʜʣʷ ʠʤʤʫʥʦʪʝʨʘʧʠʠ, ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ 

ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. 

[211]. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʤʤʫʥʦʪʝʨʘʧʠʠ 

ʧʦʣʫʯʘʶʪ ʜʦʟʫ ʘʣʣʝʨʛʝʥʘ ʤʝʥʝʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʣʝʯʝʥʠʷ [122]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ. 
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1.4.3. ɸʉʀʊ ʧʨʠ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

 

ɸʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ ʙʳʣʘ ʚʚʝʜʝʥʘ ʃʝʦʥʘʨʜʦʤ 

ʅʫʥʦʤ ʙʦʣʝʝ 100 ʣʝʪ ʥʘʟʘʜ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʩʪʦʣʝʪʠʷ ʤʝʪʦʜ ʨʘʟʚʠʚʘʣʩʷ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʩʷ. ɸ ʩ ʨʘʟʚʠʪʠʝʤ ʟʥʘʥʠʡ ʦ ʩʪʨʦʝʥʠʠ ʠ ʬʫʥʢʮʠʷʭ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʙʲʷʩʥʠʪʴ 

ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʝʨʘʧʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɸʉʀʊ ʧʦʣʫʯʠʣʘ 

ʢʨʘʡʥʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

[12, 29, 54].  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʰʘʛʠ ʚʧʝʨʝʜ, ʩʦʭʨʘʥʷʝʪʩʷ ʤʥʦʛʦ 

ʚʦʧʨʦʩʦʚ. ʊʘʢ ʥʘʧʨʠʤʝʨ ʚʦʧʨʦʩ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʉʀʊ ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ, ʚʦʧʨʦʩʳ ʦ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʨʘʬʠʢʘ ʚʚʝʜʝʥʠʷ ʘʣʣʝʨʛʝʥʦʚ ʧʘʮʠʝʥʪʫ, ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʦʚ ʦʪ 

ɸʉʀʊ ʫ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʘʟʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʝʜʠʥʠʮ ʧʦʪʝʥʮʠʠ ʘʣʣʝʨʛʝʥʘ, 

ʚʳʷʩʥʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʜʦʟʘ-ʵʬʬʝʢʪ ʠ ʜʦʟʘ-ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʢʫʨʩʦʚ ɸʉʀʊ ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ 

ʵʬʬʝʢʪ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʝʨʘʧʠʠ [106].  

ɺ ɽʚʨʦʧʝ ʢʘʞʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʘʣʣʝʨʛʝʥʦʚ ʜʣʷ ɸʉʀʊ ʠʩʧʦʣʴʟʫʝʪ 

ʩʦʙʩʪʚʝʥʥʳʝ ʝʜʠʥʠʮʳ, ʯʪʦʙʳ ʚʳʨʘʟʠʪʴ ʘʣʣʝʨʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʙʝʣʢʦʚ. ʕʪʠ 

ʝʜʠʥʠʮʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ-ʨʘʟʥʦʤʫ, ʠ ʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʵʢʩʪʨʘʢʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʙʝʣʢʦʚ ʚ ʥʠʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʪʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʩʨʘʚʥʝʥʠʝ ʘʣʣʝʨʛʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʠʩʪʦʯʥʠʢʦʚ ʘʣʣʝʨʛʝʥʦʚ. 

ɼʘʥʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

51-81% ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʝʡ ʷʚʣʷʶʪʩʷ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʤʠ (ʩʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʞʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ/ʠʣʠ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE) [36]. 
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ʇʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦʡ, ʯʝʤ 

ʤʦʥʦʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʦʜʥʦʤʫ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʘʣʣʝʨʛʝʥʫ. ɽʚʨʦʧʝʡʩʢʦʝ 

ʦʙʱʝʩʪʚʦ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ (European Community 

Respiratory Health Survey) ʧʨʦʚʝʣʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʦʣʝʝ 11,3 ʪʳʩʷʯ ʯʝʣʦʚʝʢ 

(ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, 34 ʛʦʜʘ) ʩ ʧʦʤʦʱʴʶ ʢʦʞʥʳʭ ʧʨʠʢ-ʪʝʩʪʦʚ ʩ ʧʘʥʝʣʴʶ ʠʟ 4 - 9 

ʘʣʣʝʨʛʝʥʦʚ ʠ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ IgE ʢ 4 - 5 ʘʣʣʝʨʛʝʥʘʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʠ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫ 57.0 

- 67.8% ʝʚʨʦʧʝʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ, ʫ 16.2% - 19.6% 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʶʜʝʡ ʠʤʝʣʘʩʴ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ, ʧʨʠ ʵʪʦʤ 12.8% 

- 25.3% ʯʝʣʦʚʝʢ ʦʢʘʟʘʣʠʩʴ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʤʠ [46, 204].  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʉʐɸ ʢʦʞʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ 

ʥʘʠʙʦʣʝʝ ʦʙʱʠʤ ʙʳʪʦʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʠ ʘʣʣʝʨʛʝʥʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ - 

ʚʥʫʪʨʝʥʥʠʤ ʠ ʥʘʨʫʞʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʙʳʣʦ ʰʠʨʦʢʦ ʠʟʫʯʝʥʦ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʚ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ʠʟʫʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ: National Health and 

Nutrition Examination Surveys (NHANES II [1976-1980], NHANES III [1988-

1994]). ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ ʙʦʣʝʝ 10 ʪʳʩʷʯ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 59 

ʣʝʪ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 45.7% ʦʙʩʣʝʜʫʝʤʳʭ ʥʝ ʠʤʝʣʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʥʠ ʢ 

ʦʜʥʦʤʫ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʘʣʣʝʨʛʝʥʦʚ, 15.5% ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʤʦʥʦʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, ʘ 38.8% ʠʤʝʣʠ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʶ [31]. 

Baatenburg de Jong ʩ ʢʦʣʣʝʛʘʤʠ ʚ ʅʠʜʝʨʣʘʥʜʘʭ ʧʨʦʚʝʣʠ ʦʙʩʣʝʜʦʚʘʥʠʝ 9 

ʪʳʩʷʯ ʜʝʪʝʡ ʥʘ ʥʘʣʠʯʠʝ ʫ ʥʠʭ ʘʣʣʝʨʛʠʠ (ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 13 

ʧʠʱʝʚʳʭ ʠ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʘʣʣʝʨʛʝʥʦʚ). ɹʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ 60.1% ʜʝʪʝʡ ʥʝ 

ʠʤʝʣʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʘʣʣʝʨʛʝʥʘʤ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

12.4% ʧʦʢʘʟʘʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʘʣʣʝʨʛʝʥʫ, 18.9% ʠʤʝʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 2 - 4 ʘʣʣʝʨʛʝʥʘʤ, ʠ 8.6% ʠʤʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 5 ʠʣʠ 

ʙʦʣʴʰʝ ʘʣʣʝʨʛʝʥʦʚ [36]. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʮʝʣʦʤ, ʧʦʣʠʚʘʣʝʥʪʥʘʷ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʯʝʤ ʤʦʥʦʩʝʥʩʠʙʠʣʠʟʘʮʠʷ, ʠ 

ʚʩʪʨʝʯʘʣʘʩʴ ʫ ʙʦʣʝʝ 15% ʥʘʩʝʣʝʥʠʷ. 

Ciprandi ʩ ʢʦʣʣʝʛʘʤʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʦʪʯʝʪʦʚ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʩʫʙʣʠʥʛʚʘʣʴʥʦʡ ʘʣʣʝʨʛʝʥʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʧʨʠ ʣʝʯʝʥʠʠ ʜʝʪʝʡ ʠ 
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ʚʟʨʦʩʣʳʭ ʩ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ [61, 62]. ɺ ʦʪʢʨʳʪʦʝ ʧʨʦʩʧʝʢʪʠʚʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʦ 230 ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ 

ʠ/ʠʣʠ ʘʩʪʤʦʡ, ʧʨʠ ʵʪʦʤ ʫ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʦʪʤʝʯʘʣʘʩʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ 

ʥʝʩʢʦʣʴʢʠʤ ʘʣʣʝʨʛʝʥʘʤ. 165 ʧʘʮʠʝʥʪʦʚ ʧʨʦʰʣʠ ʦʜʥʦʢʨʘʪʥʳʡ ʢʫʨʩ 

ʩʫʙʣʠʥʛʚʘʣʴʥʦʡ ɸʉʀʊ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʢʩʪʨʘʢʪʦʤ, ʘ 65 ʧʘʮʠʝʥʪʦʚ ʧʦʣʫʯʘʣʠ 

ʩʤʝʩʴ 2 ʵʢʩʪʨʘʢʪʦʚ [61]. ɺ ʩʨʝʜʥʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʞʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫ 

ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʘʩʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ 3,65 ʘʣʣʝʨʛʝʥʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚ 81.6% 

ʵʪʦ ʙʳʣʠ ʘʣʣʝʨʛʝʥʳ ʩʦʨʥʳʭ ʪʨʘʚ, ʚ 48.4% ʘʣʣʝʨʛʝʥʳ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ Parietaria, 

ʚ 46.7% ʢ ʢʣʝʱʘʤ ʜʦʤʘʰʥʝʡ ʧʳʣʠ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ 

ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʳʭ ʨʝʘʢʮʠʡ ʧʦʩʣʝ ʛʦʜʘ ʣʝʯʝʥʠʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʦʙʫʜʠʣʦ 

ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʡʪʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ɸʉʀʊ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʘʣʣʝʨʛʝʥʦʤ ʷʚʣʷʣʘʩʴ ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ. 

ʉʨʝʜʠ ʚʨʘʯʝʡ-ʘʣʣʝʨʛʦʣʦʛʦʚ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʤʥʝʥʠʡ ʦ ʣʫʯʰʝʤ ʩʧʦʩʦʙʝ ʚʳʧʦʣʥʝʥʠʷ ɸʉʀʊ ʧʘʮʠʝʥʪʘʤ ʩ 

ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ [73]. ɺ ʉʐɸ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ɸʉʀʊ ʧʨʘʢʪʠʢʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʩʠ ʘʣʣʝʨʛʝʥʦʚ, ʢ ʢʦʪʦʨʳʤ ʫ ʧʘʮʠʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ɽʚʨʦʧʝ ʜʘʞʝ ʝʩʣʠ ʫ ʧʘʮʠʝʥʪʘ ʚʳʷʚʣʝʥʘ 

ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʪʝʨʘʧʠʶ ʧʨʦʚʦʜʷʪ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ. ʉʤʝʩʠ ʘʣʣʝʨʛʝʥʦʚ ʧʨʠ ʵʪʦʤ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳ ʚ 

ɽʚʨʦʧʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʣʫʯʘʝ ʦʪʜʝʣʴʥʦʛʦ ʫʢʘʟʘʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʤʫ ʧʘʮʠʝʥʪʫ. 

ɺ ɽʚʨʦʧʝʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʘʣʣʝʨʛʦʣʦʛʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʣʣʝʨʛʦʣʦʛʦʚ ʉʐɸ, 

ʧʦʣʠʚʘʣʝʥʪʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʥʦʥʠʤʦʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʘʣʣʝʨʛʠʠ. ʊ.ʝ ʧʘʮʠʝʥʪ, ʫ ʢʦʪʦʨʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ IgE 

ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʧʨʠ ʢʦʞʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ 

ʘʣʣʝʨʛʝʥʦʚ, ʠʤʝʝʪ ʯʘʱʝ ʚʩʝʛʦ ʣʘʪʝʥʪʥʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, ʘ ʩʠʤʧʪʦʤʳ 

ʘʣʣʝʨʛʠʠ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʝʝ ʫʟʢʠʤ ʥʘʙʦʨʦʤ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʭ ʘʣʣʝʨʛʝʥʦʚ.  ɺ 



 52 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʡ ʩʣʫʯʘʡ ʘʣʣʝʨʛʠʠ ʣʝʯʘʪ, ʧʨʠʤʝʥʷʷ ɸʉʀʊ ʩ 

ʦʜʥʠʤ ʝʜʠʥʩʪʚʝʥʥʳʤ ʘʣʣʝʨʛʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ [29, 55].  

ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ (ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ) 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʢʘ ʤʫʣʴʪʠʘʣʣʝʨʛʝʥʥʘʷ ʪʝʨʘʧʠʷ ʵʬʬʝʢʪʠʚʥʘ ʠ ʥʝ 

ʚʳʟʳʚʘʝʪ ʥʦʚʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʝʡ ʦʪʜʘʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʠ ʢʘʢ 

çʬʘʢʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʣʣʝʨʛʠʡè ʧʘʮʠʝʥʪʘ [66]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʧʝʨʝʜ ʘʣʣʝʨʛʦʣʦʛʘʤʠ 

ʩʪʦʷʪ ʜʚʘ ʚʦʧʨʦʩʘ: ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʦʜʥʦʚʘʣʝʥʪʥʘʷ ɸʉʀʊ ʵʬʬʝʢʪʠʚʥʘ ʠ 

ʙʝʟʦʧʘʩʥʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ 

ʧʦʣʠʚʘʣʝʥʪʥʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ ʵʬʬʝʢʪʠʚʥʘ ʠ ʙʝʟʦʧʘʩʥʘ ʜʣʷ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠʤʤʫʥʦʪʝʨʘʧʠʠ, ʩ ʮʝʣʴʶ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʜʥʦʚʘʣʝʥʪʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. ʏʪʦʙʳ 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʠʣʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʠ/ʠʣʠ ʢʦʞʥʳʭ ʪʝʩʪʦʚ, ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʜʨʫʛʠʤ ʘʣʣʝʨʛʝʥʘʤ. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʢʣʶʯʠʣʠ 

ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʦʷʚʣʷʶʪʩʷ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ 

ʘʣʣʝʨʛʝʥʘʤʠ, ʦʪʣʠʯʥʳʤʠ ʦʪ ʘʣʣʝʨʛʝʥʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʪʝʩʪʦʚʳʭ 

ʵʢʩʪʨʘʢʪʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ ʧʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ 

ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʠʤʧʪʦʤʳ ʢ ʥʝʩʢʦʣʴʢʠʤ ʘʣʣʝʨʛʝʥʘʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʩʪʦʚʳʭ 

ʵʢʩʪʨʘʢʪʦʚ [94]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Frew A.J. ʩ ʢʦʣʣʝʛʘʤʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ɸʉʀʊ ʩ ʘʣʣʝʨʛʝʥʘʤʠ ʪʠʤʦʬʝʝʚʢʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʤʦʥʦʪʝʨʘʧʠʶ ʦʪʚʝʯʘʣʠ 

ʢʘʢ ʧʘʮʠʝʥʪʳ ʩ ʤʦʥʦʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ, ʪʘʢ ʠ ʧʘʮʠʝʥʪʳ ʩ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ.   

ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʫʙʣʠʥʛʚʘʣʴʥʦʡ ɸʉʀʊ 

ʧʘʮʠʝʥʪʘʤ ʩ ʨʠʥʦʢʦʥʲʁʥʢʪʠʚʠʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʙʣʝʪʠʨʦʚʘʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ 5 ʚʠʜʦʚ ʧʳʣʴʮʳ ʪʨʘʚ. ɹʳʣʘ ʧʦʢʘʟʘʥʘ ʩʭʦʜʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʨʘʧʠʠ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʤʦʥʦ- ʠ 

ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ [133].  

ʅʝʣʴʩʦʥ ʠ ʜʨ. ʚ ʩʚʦʝʤ ʦʙʟʦʨʝ 2009ʛ. ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʠʚʘʣʝʥʪʥʦʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʚʳʜʚʠʥʫʣ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʦʪʩʫʪʩʪʚʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʟʘ ʚʨʝʤʷ ʩ 1961 ʜʦ 

2007 ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʪʦʣʴʢʦ 13 ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʪʦʢʦʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[147]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʦʛʣʘʩʥʦ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ M. Calder·n1 ʠ ʜʨ. 2012 ʛʦʜʘ, 

ʢʣʶʯʝʚʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʘʣʣʝʨʛʦʣʦʛʦʚ, ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʫ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʠʚʘʣʝʥʪʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ, ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʢʘʢ ʚʳʙʨʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʣʝʯʝʥʠʝ [54]. ʆʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʚʘʣʝʥʪʥʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ 

ʘʧʦʩʪʝʨʠʦʨʥʳʡ ʘʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʝ ʚʳʷʚʠʣ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʠʣʠ ʙʳ ʩʨʘʚʥʠʪ ɹʵʬʬʝʢʪʠʚʥʦʩʪʴ ɸʉʀʊ ʚ ʩʣʫʯʘʝ ʧʦʣʠ- ʠ ʤʦʥʦʚʘʣʝʥʪʥʦʡ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʷʝʪʩʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʙʦʣʝʝ 

ʪʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ ʧʘʮʠʝʥʪʳ ʩ ʘʣʣʝʨʛʠʝʡ ʥʘ ʧʳʣʴʮʫ ʪʨʘʚ ʠʣʠ ʜʝʨʝʚʴʝʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʥʝʩʢʦʣʴʢʠʤ ʠʩʪʦʯʥʠʢʘʤ ʘʣʣʝʨʛʝʥʦʚ 

(ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ), ʠʣʠ ʢ ʦʜʥʦʤʫ ʠʩʪʦʯʥʠʢʫ, ʥʦ ʢʦ ʤʥʦʛʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʠ ʧʨʠ ʵʪʦʤ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʠʤʧʪʦʤʳ ʤʦʥʦʚʘʣʝʥʪʥʦʡ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ.  

ɼʣʷ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʢ, ʥʘʧʨʠʤʝʨ, 

ʧʠʱʝʚʳʤ ʠ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʢʣʘʜ ʢʘʞʜʦʛʦ 

ʘʣʣʝʨʛʝʥʘ ʚ ʧʨʦʷʚʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ 

ʚʳʙʨʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʘʣʣʝʨʛʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ɸʉʀʊ. 

ʊʘʢʞʝ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, 

ʠʤʝʶʱʠʭ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʩʪʨʘʢʪʦʚ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ɸʉʀʊ ʩʦʜʝʨʞʘʪ ʪʦʣʴʢʦ ʠʟʚʝʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʘʚʥʳʭ 

ʘʣʣʝʨʛʝʥʦʚ [90, 91]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʮʝʣʴʥʳʡ ʵʢʩʪʨʘʢʪ, ʥʘʧʨʠʤʝʨ, ʧʳʣʴʮʳ 

ʙʝʨʝʟʳ, ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ 

ʨʘʟʣʠʯʥʦʡ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴʶ, ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʠʪʴ ʨʦʣʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʧʘʮʠʝʥʪʦʚ ʢ ʛʣʘʚʥʳʤ ʠ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʤʤʫʥʦʪʝʨʘʧʠʠ. 
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ɻʣʘʚʘ 2. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʦʪʜʝʣʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ (ʟʘʚʝʜʫʶʱʘʷ ï ʢ.ʤ.ʥ. ʂʦʞʝʚʥʠʢʦʚʘ ʆ.ɺ.) ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ (ʛʣʘʚʥʳʡ ʚʨʘʯ ï ʢ.ʤ.ʥ. ɻʝʚʦʨʢʷʥ ɸ.ʂ.) ʅʀʀ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʝʜʠʘʪʨʠʠ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ (ʜʠʨʝʢʪʦʨ ï ʯʣʝʥ 

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʃ.ʉ. ʅʘʤʘʟʦʚʘ-ɹʘʨʘʥʦʚʘ) ʌɻɹʅʋ 

çʅʘʫʯʥʳʡ ʮʝʥʪʨ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡè (ʜʠʨʝʢʪʦʨ - ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʤ.ʥ, ʧʨʦʬʝʩʩʦʨ 

ɸ.ɸ. ɹʘʨʘʥʦʚ). 

 

2.1. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 
ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ ʙʳʣʠ ʦʮʝʥʝʥʳ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ 3840 ʜʝʪʝʡ, ʧʨʦʰʝʜʰʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʎʝʥʪʨʘ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ 1414 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʤʝʩʷʮʝʚ ʜʦ 17 ʣʝʪ 11 ʤʝʩʷʮʝʚ. ʆʩʥʦʚʥʫʶ 

ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 913 ʜʝʪʝʡ (480 ʤʘʣʴʯʠʢʦʚ, 433 ʜʝʚʦʯʢʠ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 

ʤʝʩ̫ʮʝʚ ʜʦ 17 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 5,1Ñ4,4 ʣʝʪ), ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʷʭ ʎʝʥʪʨʘ ʠ ʠʤʝʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʠʘʛʥʦʟ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ.  

ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʪʙʦʨʘ ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʣʫʞʠʣʠ ʧʨʠʟʥʘʢʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ (ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ 

ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ) ʜʣʷ ʜʝʪʝʡ ʤʣʘʜʰʝ 2ʭ ʣʝʪ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ 

SCORAD - 20-40 ʙʘʣʣʦʚ), ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠʣʠ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʜʣʷ 

ʜʝʪʝʡ ʩʪʘʨʰʝ 2ʭ ʣʝʪ, ʚʳʨʘʞʝʥʥʦʡ ʩʝʟʦʥʥʦʩʪʴʶ ʧʨʦʷʚʣʝʥʠʡ ʠ ʥʘʣʠʯʠʝʤ 

ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ. ʋ ʜʝʪʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʠʤʝʣʩʷ ʦʪʷʛʦʱʝʥʥʳʡ ʘʣʣʝʨʛʦʘʥʘʤʥʝʟ, ʙʳʣʘ ɻʬʬʝʢʪʠʚʥʘ ʪʝʨʘʧʠ ̫

ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ 

ʩʪʘʨʰʝ 6 ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʠʣʘ ʥʝ ʤʝʥʝʝ 2ʭ ʤʝʩʷʮʝʚ ʥʘ ʤʦʤʝʥʪ ʦʙʨʘʱʝʥʠʷ ʚ 

ʣʝʯʝʙʥʦʝ ʫʯʨʝʞʜʝʥʠʝ. ʊʘʢʞʝ ʢʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʷʚʣʷʣʠʩʴ: ʛʦʪʦʚʥʦʩʪʴ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʜʧʠʩʘʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ, ʚʦʟʨʘʩʪ 
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ʧʘʮʠʝʥʪʘ ʦʪ 2 ʤʝʩʷʮʝʚ ʜʦ 17 ʣʝʪ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʦʪʩʫʪʩʪʚʠʝ ʭʨʦʥʠʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʦʩʪʨʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʚʦ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ, 

ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʚʟʷʪʠʷ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʨʘʥʝʝ ʧʨʦʚʦʜʠʤʳʭ in vitro 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʩʝ ʧʘʮʠʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 2ʭ ʣʝʪ ʠʤʝʣʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʢ 

ʙʝʣʢʘʤ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʠ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ʫ 27,3% ʠʟ ʥʠʭ (62 ʨʝʙʝʥʢʘ) 

ʦʪʤʝʯʘʣʘʩʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʟʣʘʢʦʚʳʤ ʢʫʣʴʪʫʨʘʤ, ʫ 11,9% (27 ʜʝʪʝʡ) - 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʙʳʪʦʚʳʤ ʘʣʣʝʨʛʝʥʘʤ (ʢʣʝʱʠ ʜʦʤʘʰʥʝʡ ʧʳʣʠ), ʫ 9,7% (22 

ʨʝʙʝʥʢʘ) - ʢ ʞʠʚʦʪʥʳʤ ʵʧʠʪʝʣʠʘʣʴʥʳʤ ʙʝʣʢʘʤ. ʋ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 2 ʛʦʜʘ ï 

6 ʣʝʪ 11 ʤʝʩʷʮʝʚ ʠʤʝʣʘʩʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ 

ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ (304 ʨʝʙʝʥʢʘ ï 81,3%), ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ (ʙʝʣʦʢ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ʬʨʫʢʪʳ), ʢʣʝʱʘʤ ʜʦʤʘʰʥʝʡ ʧʳʣʠ, ʫ 11% (41 ʧʘʮʠʝʥʪ) ʚ 

ʘʥʘʤʥʝʟʝ ʪʘʢʞʝ ʫʢʘʟʘʥʘ ʘʣʣʝʨʛʠʷ ʥʘ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʙʝʣʢʠ ʞʠʚʦʪʥʳʭ. ʇʘʮʠʝʥʪʳ 

ʚ ʚʦʟʨʘʩʪʝ 7 ï 17 ʣʝʪ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʠ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʘʣʣʝʨʛʝʥʘʤ (ʧʳʣʴʮʘ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ ï 90,5%, 

ʢʣʝʱʠ ʜʦʤʘʰʥʝʡ ʧʳʣʠ ï 19%), ʢ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ (ʬʨʫʢʪʳ ï 41,8%, 

ʟʣʘʢʦʚʳʝ ʢʫʣʴʪʫʨʳ ï 10%, ʙʝʣʦʢ ʢʫʨʠʥʦʛʦ ʷʡʮʘ ï 7,4%).  

ɻʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣ 501 ʟʜʦʨʦʚʳʡ ʨʝʙʝʥʦʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʤʝʩʷʮʝʚ 

ʜʦ 17 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 6,3Ñ5,6 ʣʝʪ). ʕʪʠ ʜʝʪʠ ʥʝ ʠʤʝʣʠ ʦʪʷʛʦʱʝʥʥʦʛʦ 

ʘʣʣʝʨʛʦʘʥʘʤʥʝʟʘ, ʘ ʪʘʢʞʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʘʪʦʧʠʠ. ʇʦʚʦʜʦʤ ʜʣʷ ʠʭ 

ʦʙʨʘʱʝʥʠʷ ʚ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʠʣʠ ʚʘʢʮʠʥʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʚʭʦʜʠʣʦ ʚ ʧʣʘʥ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘ ʦʩʪʘʚʰʘʷʩʷ ʢʨʦʚʴ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʮʝʣʷʭ ʩ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʨʦʜʠʪʝʣʝʡ. 

 

2.2. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʇʝʨʚʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ 

ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 913 ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ) 
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ʠ 501 ʟʜʦʨʦʚʦʛʦ ʨʝʙʝʥʢʘ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ). ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 2.2.1. 

 

ʈʠʩ.2.2.1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1414 ʜʝʪʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ  

ʜʝʪʠ ʩ ʘʪʦʧʠʝʡ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʧʝʨʠʦʜ ʨʝʤʠʩʩʠʠ (N=790).  

ɻʨʫʧʧʘ I 

ʜʝʪʠ ʩ ʘʪʦʧʠʝʡ, ʥʘʭʦʜʷʱʠʝʩʷ 

ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ (N=123). 

ɻʨʫʧʧʘ II  

ʀʟ ʛʨʫʧʧ I ʠ II  ʦʪʦʙʨʘʥʳ ʜʝʪʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʩʝʟʦʥʥʦʡ ʘʣʣʝʨʛʠʠ ʢ 

ʜʝʨʝʚʴʷʤ (N=475) 

In  vitro  ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ: ʘʥʪʠʪʝʣʘ sIgE ʢ ʜʝʨʝʚʴʷʤ ʩʝʤʝʡʩʪʚʘ ʙʝʨʝʟʦʚʳʝ 

(N=475) 

ʈʘʩʰʠʨʝʥʥʦʝ in vitro  

ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʳʷʚʣʝʥʥʦʡ ʘʣʣʝʨʛʠʝʡ 

ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ 

(N=243) 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠ 

in vitro 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ 

ʙʝʟ ʘʣʣʝʨʛʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ, ʙʝʟ 

ʦʪʷʛʦʱʝʥʥʦʛʦ 

ʘʣʣʝʨʛʦʘʥʘʤʥʝʟʘ 

(N=501). ɻʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ 

I ʵʪʘʧ 

II ʵʪʘʧ 

III ʵʪʘʧ 

IV ʵʪʘʧ 

ʇʘʮʠʝʥʪʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʩʝʟʦʥʥʦʡ ʘʣʣʝʨʛʠʠ, 

ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ɸʉʀʊ: in vivo ʠ in vitro 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʦ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ 

(N=34) 

In vivo ʠ in vitro 

ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ 

1-ʛʦ ʢʫʨʩʘ ɸʉʀʊ 

(N=34) 

In vivo ʠ in vitro 

ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʧʘʮʠʝʥʪʦʚ 

ʧʦʩʣʝ 2-ʛʦ 

ʢʫʨʩʘ ɸʉʀʊ 

(N=32) 

ʇʘʮʠʝʥʪʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʩʝʟʦʥʥʦʡ ʘʣʣʝʨʛʠʠ, ʥʝ 

ʧʨʦʭʦʜʷʱʠʝ ɸʉʀʊ (N=30) 

 

In vivo ʠ in vitro 

ʜʠʘʛʥʦʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ 

ʥʝ ʧʦʣʫʯʘʚʰʠʭ ɸʉʀʊ 

(N=30) 

 

ʇʨʦʚʝʜʝʥʠʝ ɸʉʀʊ 

 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʦʙʱʠʝ ʧʠʱʝʚʳʝ ʘʣʣʝʨʛʝʥʳ: 

 f49 (ʷʙʣʦʢʦ), f94 (ʛʨʫʰʘ), f95 (ʧʝʨʩʠʢ) (N=192),  

 f242 (ʚʠʰʥʷ), f31 (ʤʦʨʢʦʚʴ) (N=187) 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʳ:  

rBet v1, rBet v2, rBet v4, rBet v6, (N=135) 

 rPru p1, rCor a1 (N=132) 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʦʙʱʠʝ ʘʣʣʝʨʛʝʥʳ ʨʦʜʩʪʚʝʥʥʳʭ 

ʙʝʨʝʟʝ ʜʝʨʝʚʴʝʚ: 

t2 (ʦʣʴʭʘ), t4 (ʣʝʱʠʥʘ) (N=243), t7 (ʜʫʙ) (N=202) 

 ʉʪʘʪ. 
ʘʥʘʣʠʟ  

 

ʆʮʝʥʢʘ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE, ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ, ʦʪʷʛʦʱʝʥʥʳʤ ʘʣʣʝʨʛʦʘʥʘʤʥʝʟʦʤ 

(N=913). ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 

in vitro ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE, ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʭ sIgE  

 

  

 
ʉʪʘʪ. 

ʘʥʘʣʠʟ  
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ɼʝʪʠ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʠ ʩʦʯʝʪʘʥʥʫʶ ʘʣʣʝʨʛʠʯʝʩʢʫʶ ʧʘʪʦʣʦʛʠʶ. 

ʏʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʦʙʩʣʝʜʦʚʘʣʘʩʴ ʚ ʧʝʨʠʦʜʝ ʨʝʤʠʩʩʠʠ, ʯʘʩʪʴ ʜʝʪʝʡ ʙʳʣʘ 

ʦʙʩʣʝʜʦʚʘʥʘ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ ʘʪʦʧʠʠ. ʋ 563 (61,7%) ʙʦʣʴʥʳʭ ʙʳʣ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʧʦʣʣʠʥʦʟ: ʨʠʥʦʢʦʥʴʶʥʢʪʠʚʘʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʚʥʝ ʦʙʦʩʪʨʝʥʠʷ, ʠʟ 

ʥʠʭ 352 ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʚ ʘʥʘʤʥʝʟʝ ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ (257 ʧʘʮʠʝʥʪʦʚ ï 

28,1%) ʠ/ʠʣʠ ʧʠʱʝʚʫʶ ʘʣʣʝʨʛʠʶ (145 ʧʘʮʠʝʥʪʦʚ ï 15,9%). ʋ 227 (24,9%) 

ʙʦʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ, ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʚʥʝ 

ʦʙʦʩʪʨʝʥʠʷ. ʋ 123 ʧʘʮʠʝʥʪʦʚ (13,5%) - ʧʝʨʩʠʩʪʠʨʫʶʱʠʡ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, 

ʘ ʪʘʢʞʝ ʧʦʣʣʠʥʦʟ (ʨʠʥʦʢʦʥʴʶʥʢʪʠʚʘʣʴʥʳʡ ʩʠʥʜʨʦʤ) ʚ ʧʝʨʠʦʜʝ ʦʙʦʩʪʨʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ (89 ʙʦʣʴʥʳʭ ï 9,7%), ʚ ʧʝʨʠʦʜʝ 

ʦʙʦʩʪʨʝʥʠʷ ʠ/ʠʣʠ ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ (34 ʧʘʮʠʝʥʪʘ ï 3,7%).   

ɼʝʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʝʨʠʦʜʝ ʨʝʤʠʩʩʠʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, 

ʩʦʩʪʘʚʠʣʠ ʛʨʫʧʧʫ I (N=790), ʘ ʜʝʪʠ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʙʳʣʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʫ II  (N=123). 

ɹʦʣʴʥʳʝ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʦʣʫʯʘʣʠ ʥʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʫʶ, ʥʠ 

ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʠʤʤʫʥʦʪʝʨʘʧʠʶ (ɸʉʀʊ). ɸʉʀʊ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ 

ʠ ʚ ʘʥʘʤʥʝʟʝ ʧʘʮʠʝʥʪʦʚ. 

ɼʘʣʝʝ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ I ʠ II, ʘ ʪʘʢʞʝ ʫ 501 ʨʝʙʝʥʢʘ ʠʟ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ 

ʢʣʘʩʩʘ ɽ (tIgE) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE 

(sIgE) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʪʦʣʴʢʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ.  

ɺʩʝ ʜʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʩ ʫʯʝʪʦʤ ʜʠʘʧʘʟʦʥʦʚ ʥʦʨʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ɻ.ɸ.ʅʦʚʠʢ 

2004ʛ.: 12 ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʧʦʣʫʛʦʜʠʷ ʞʠʟʥʠ, 20 ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ 7-12 

ʤʝʩʷʮʝʚ, 45 ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ ʦʪ 1 ʛʦʜʘ ʜʦ 4-ʭ ʣʝʪ, 60 ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ 4-7 ʣʝʪ, 90 

ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ 7-10 ʣʝʪ, 100 ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ 10-15 ʣʝʪ, 120 ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝ 

15 ʣʝʪ ʠ ʚʟʨʦʩʣʳʭ. ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʘʮʠʝʥʪʳ ʠ ʜʝʪʠ ʠʟ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 1-4 ʛʦʜʘ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ: [1 - 1 ʛʦʜ 11 ʤʝʩʷʮʝʚ] ʠ [2 - 3 ʛʦʜʘ 11 ʤʝʩʷʮʝʚ]. 
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʛʨʫʧʧʳ I ʠ II  ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʝʨʚʠʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 475 ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʩʝʟʦʥʥʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʣʣʝʨʛʠʠ ʢ ʧʳʣʴʮʝ ʜʝʨʝʚʴʝʚ ʠ ʥʘʣʠʯʠʝʤ 

ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ ʠ/ʠʣʠ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ. ʀʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ in vitro 

ʜʠʘʛʥʦʩʪʠʢʘ ʦʙʨʘʟʮʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʢ ʧʳʣʴʮʝ ʙʝʨʝʟʳ. ʇʘʮʠʝʥʪʳ, ʧʦʢʘʟʘʚʰʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-

ʟʥʘʯʠʤʳʝ ʫʨʦʚʥʠ ʘʥʪʠʪʝʣ IgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʧʳʣʴʮʳ ʙʝʨʝʟʳ, 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʪʨʝʪʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ (N=243). 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 243 ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʘʥʪʠʪʝʣ sIgE ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʘʣʣʝʨʛʝʥʦʚ: 

ʢ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ (ʦʣʴʭʘ, ʣʝʱʠʥʘ, ʜʫʙ), ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʷʙʣʦʢʦ, ʛʨʫʰʘ, ʧʝʨʩʠʢ, ʚʠʰʥʷ, ʤʦʨʢʦʚʴ), ʘ 

ʪʘʢʞʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ: ʧʳʣʴʮʳ ʙʝʨʝʟʳ (rBet v1, rBet v2, 

rBet v4, rBet v6), ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʣʝʱʠʥʳ (rCor a1) ʠ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ 

ʧʝʨʩʠʢʘ (rPru p1). 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʝʟʦʥʥʦʡ ʘʣʣʝʨʛʠʝʡ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 34 ʧʘʮʠʝʥʪʘ ʚ ʚʦʟʨʘʩʪʝ 5 - 11 ʣʝʪ ʩ 

ʜʠʘʛʥʦʟʦʤ ʧʦʣʣʠʥʦʟ (ʨʠʥʦʢʦʥʴʶʥʢʪʠʚʘʣʴʥʳʡ ʩʠʥʜʨʦʤ), ʧʝʨʠʦʜ ʨʝʤʠʩʩʠʠ; 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʧʝʨʩʠʩʪʠʨʫʶʱʠʡ ʨʠʥʠʪ ʚʥʝ ʦʙʦʩʪʨʝʥʠʷ; ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ 

(ʩʨʝʜʥʝʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ), ʨʝʤʠʩʩʠʷ, ʦʨʘʣʴʥʳʡ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ʀʤ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʢʫʨʩʘ ʩʫʙʣʠʥʛʚʘʣʴʥʦʡ ɸʉʀʊ ʩʦ ʩʤʝʩʴʶ ʧʨʠʯʠʥʥʦ-

ʟʥʘʯʠʤʳʭ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ (ʙʝʨʝʟʘ, ʜʫʙ, ʣʝʱʠʥʘ, ʦʣʴʭʘ). ʀʩʧʦʣʴʟʦʚʘʣʩʷ 

ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʵʢʩʪʨʘʢʪ ʙʝʣʢʦʚʦ-ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻʋʇ çʅʇʆ çʄʠʢʨʦʛʝʥè 

ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʫʨʩʘ ʧʘʮʠʝʥʪʳ 

ʧʦʣʫʯʘʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʪʝʨʘʧʠʶ ʘʣʣʝʨʛʝʥʦʤ ʚ ʪʝʯʝʥʠʝ 3,5 ʤʝʩʷʮʝʚ. 

ʇʦʚʪʦʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʧʳʣʴʮʝʚʳʤ, ʧʠʱʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʠ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ rBet v1, rBet v2, rBet v4, rBet v6 ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʚʪʦʨʦʛʦ ʢʫʨʩʘ ɸʉʀʊ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʝʛʦ ʦʢʦʥʯʘʥʠʷ.  
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ʋʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʰʢʘʣʳ RTSS (Rhinoconjunctivitis Total Symptom Score - ʰʢʘʣʘ 

ʩʫʤʤʘʨʥʦʡ ʦʮʝʥʢʠ ʩʠʤʧʪʦʤʦʚ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ). ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʰʢʘʣʳ 

ʙʳʣʠ ʦʮʝʥʝʥʳ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ: 

ʨʠʥʦʨʝʷ, ʟʫʜ ʚ ʥʦʩʫ, ʯʠʭʘʥʠʝ, ʟʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ, ʩʣʝʟʦʪʝʯʝʥʠʝ ʠ ʟʫʜ ʚ ʛʣʘʟʘʭ. 

ʂʘʞʜʳʡ ʩʠʤʧʪʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʰʢʘʣʝ ʦʪ 0 ʜʦ 3 ʙʘʣʣʦʚ, ʛʜʝ 0 ï ʦʪʩʫʪʩʪʚʠʝ 

ʩʠʤʧʪʦʤʦʚ, 1 ï ʣʝʛʢʠʝ, 2 ï ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, 3 ï ʪʷʞʝʣʳʝ ʩʠʤʧʪʦʤʳ [202]. 

ɼʣʷ ʫʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʚ 

ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʜʝʨʝʚʴʝʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʰʢʘʣʘ RMS (Rescue Medication 

Score). ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʰʢʘʣʝ: 0 ʙʘʣʣʦʚ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʚ ʥʝ 

ʪʨʝʙʫʝʪʩʷ, 1 ʙʘʣʣ ï ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 2 ʙʘʣʣʘ ï 

ʥʘʟʘʣʴʥʳʭ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, 3 ʙʘʣʣʘ ï ʧʝʨʦʨʘʣʴʥʳʭ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ. 

ɻʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 30 ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ (ʠʟ ʨʘʥʝʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ) ʚ ʚʦʟʨʘʩʪʝ 5 - 11 ʣʝʪ, ʧʦʣʫʯʘʶʱʠʝ 

ʪʦʣʴʢʦ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ.  

 

2.3. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 
ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʥʝʧʨʷʤʦʡ 

ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ImmunoCAP 250 

(Thermo Fisher Scientific, ʨʘʥʝʝ Phadia AB).  ʐʚʝʜʩʢʘʷ ʢʦʤʧʘʥʠʷ Phadia AB ʚ 

1967ʛ. ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʠ ʦʪʢʨʳʪʳ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩʩʘ ɽ, ʧʨʝʜʣʦʞʠʣʘ 

ʤʝʪʦʜʠʢʫ ʘʣʣʝʨʛʦʧʨʦʙ in vitro ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ ʨʘʟʥʳʭ 

ʢʣʘʩʩʦʚ ʚ ʦʙʨʘʟʮʝ ʢʨʦʚʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ, ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʤʝʪʦʜʠʢ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ UniCAP System, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʘʜʣʝʞʘʱʘʷ 

ʢʦʤʧʘʥʠʠ Thermo Fisher Scientific. ʊʝʩʪ-ʩʠʩʪʝʤʘ, ʨʘʙʦʪʘʶʱʘʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

UniCAP System, ʦʪʣʠʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʘʡʥʝ ʤʘʣʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ IgE-ʘʥʪʠʪʝʣ ʚ ʘʣʠʢʚʦʪʝ ʦʙʨʘʟʮʘ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ. ʊʝʭʥʠʯʝʩʢʠ ʵʪʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʩʧʝʥʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʨʦʠʟʚʦʜʥʦʛʦ ʙʨʦʤʮʠʘʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʮʝʣʣʶʣʦʟʳ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʦʨʠʩʪʦʡ 

http://www.hvd.ru/p/immunocap.html
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ʩʪʨʫʢʪʫʨʝ, ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʚʷʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩ ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʥʝʛʦ 

ʘʥʪʠʛʝʥʦʤ ʠʣʠ ʘʥʪʠʪʝʣʦʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 150 

ʨʘʟ ʙʦʣʴʰʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʳʯʥʦʡ ʧʨʦʙʠʨʢʠ.  ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʭʨʘʥʝʥʠʷ ʠ ʤʘʨʢʠʨʦʚʘʥʠʷ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʶʪ 

ʚ ʤʠʥʠʘʪʶʨʥʳʡ ʦʪʢʨʳʪʳʡ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʣʧʘʯʦʢ - CAP. ʂʦʣʧʘʯʦʢ ʩʜʝʣʘʥ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʤʳʚʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ, ʧʦʟʚʦʣʷʝʪ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʫʜʘʣʝʥʠʝ ʥʝ 

ʩʚʷʟʘʚ ʠhʭʩʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠ ʙʳʩʪʨʦʪʫ 

ʚʳʧʦʣʥʝʥʠʷ.  

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʘʣʣʝʨʛʝʥ ʠʣʠ ʩʤʝʩʴ ʘʣʣʝʨʛʝʥʦʚ, ʢʦʚʘʣʝʥʪʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʩ ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʉɸʈ ʚʦ ʬʣʦʤʘʩʪʝʨʝ ImmunoCAP, ʨʝʘʛʠʨʫʝʪ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʘʥʪʠʪʝʣʦʤ IgE ʠʟ ʦʙʨʘʟʮʘ ʩʳʚʦʨʦʪʢʠ ʧʘʮʠʝʥʪʘ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʥʝ ʩʚʷʟʘʚʰʠʭʩʷ 

ʩ ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʙʘʚʣʷʶʪʩʷ ʤʝʯʝʥʥʳʝ ʬʝʨʤʝʥʪʦʤ ʤʳʰʠʥʳʝ 

ʘʥʪʠ-IgE ʘʥʪʠʪʝʣʘ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩ IgE, ʩʦʨʙʠʨʦʚʘʥʥʳʤʠ ʥʘ ʪʚʝʨʜʦʡ 

ʬʘʟʝ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʘʣʣʝʨʛʝʥʦʤ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʠʥʢʫʙʘʮʠ ̫ʠ ʟʘʪʝʤ ʫʜʘʣʝʥʠʝ ʥʝ 

ʩʚʷʟʘʚʰʝʛʦʩʷ ʢʦʥʴʶʛʘʪʘ (ʬʝʨʤʝʥʪ-ʘʥʪʠʪʝʣʦ-IgE). ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʨʝʘʢʮʠʦʥʥʫʶ 

ʢʶʚʝʪʫ ʜʦʙʘʚʣʷʝʪʩʷ ʧʨʦʷʚʣʷʶʱʠʡ ʨʝʘʛʝʥʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʫʙʩʪʨʘʪ 

ʬʝʨʤʝʥʪʘ, ʢʦʪʦʨʳʤ ʤʝʯʝʥʳ ʤʳʰʠʥʳʝ ʘʥʪʠ-IgE ʘʥʪʠʪʝʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʝʨʤʝʥʪ-ʩʫʙʩʪʨʘʪ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʜʫʢʪ, ʦʙʣʘʜʘʶʱʠʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ. ʏʝʨʝʟ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʶ 

ʦʩʪʘʥʘʚʣʠʚʘʶʪ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʵʣʶʘʪʘ. ʆʪʚʝʪ 

ʦʙʨʘʟʮʘ ʩʳʚʦʨʦʪʢʠ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʝʜʠʥʠʮʳ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ 

ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʝʜʠʥʠʮʳ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɼʣʷ ʤʝʪʦʜʘ ImmunoCAP, ʪʘʢ ʞʝ ʢʘʢ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʦʙʱʝʛʦ IgE ʚʳʨʘʞʘʝʪʩʷ ʚ ʯʠʩʣʝ ʝʜʠʥʠʮ IgE ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʦʙʨʘʟʮʘ 

(ʢʠʣʦ ʝʜʠʥʠʮ ɽ/ʣʠʪʨ - ʢɽ/ʣ).  
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ʄʝʪʦʜ ImmunoCAP ʙʳʣ ʨʝʢʦʤʝʥʜʦʚʘʥ ʘʛʝʥʪʩʪʚʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʣʫʞʙ ʉʐɸ (Food and Drug Administration ï 

FDA) ʜʣ̫ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ ʠ ʙʳʣ ʦʪʤʝʯʝʥ ʢʘʢ çʟʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪè 

in vitro ʘʣʣʝʨʛʦʜʠʘʛʥʦʩʪʠʢʠ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʝʡ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 2007 

ʛʦʜʫ. ʉʦʛʣʘʩʥʦ ʥʝʟʘʚʠʩʠʤʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ.  ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ ʰʠʨʦʢʠʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [39], ʢʦʪʦʨʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 93%-ʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 95%-ʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʚ 300 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʩʧʝʮʠʬʠʯʥʳʤ ʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ (ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʥʝ 

ʙʦʣʝʝ 3%), ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 

100 ʢɽ/ʣ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ Igɽ ʘʥʪʠʪʝʣ ʠ ʦʪ 2 ʜʦ 5000 ʢɽ/ʣ ʜʣʷ ʦʙʱʝʛʦ IgE. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Phadia AB, ʧʘʮʠʝʥʪ ʩʯʠʪʘʝʪʩʷ 

ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʤ ʢ ʘʣʣʝʨʛʝʥʫ, ʝʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʥʝʤʫ 

ʧʨʝʚʳʰʘʝʪ 0,35 ʢɽ/ʣ (ʛʨʘʥʠʮʘ cut-off) [71][202], ʦʜʥʘʢʦ ʢʣʠʥʠʯʝʩʢʠ ʜʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʥʝ ʧʨʦʷʚʣʷʪʴʩʷ, ʘ ʧʨʦʪʝʢʘʪʴ ʢʘʢ ʣʘʪʝʥʪʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ. 

ʇʨʠ ʵʪʦʤ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʜʝʪʝʢʮʠʠ ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʤʘʣʳʝ 

ʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʮʝʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʘʣʣʝʨʛʝʥʦʚ ʧʳʣʴʮʳ ʙʝʨʝʟʳ (t3) - 

ʤʝʥʝʝ 0,01 ʢɽ/ʣ). ɿʘ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʫ ʜʝʪʝʡ ʧʨʠʥʠʤʘʶʪʩʷ 

ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʜʘʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  

ʇʦʤʠʤʦ ʛʨʘʥʠʮʳ cut-off ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ in vitro 

ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ 

ʨʘʟʜʝʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʥʘ 

ʢʣʘʩʩʳ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. ʊʘʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgE, ʨʘʚʥʘʷ 0,01-0,34 ʢɽ/ʣ, 

ʩʯʠʪʘʝʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-ʥʝʟʥʘʯʠʤʦʡ (0 ʢʣʘʩʩ). ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE, 

ʨʘʚʥʦʡ 0,35-0,69 ʢɽ/ʣ, ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

(I-ʢʣʘʩʩ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ). ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ 0,70-3,49 ʢɽ/ʣ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʧʘʮʠʝʥʪʘ ʩʯʠʪʘʝʪʩʷ ʫʤʝʨʝʥʥʦʡ (II-ʢʣʘʩʩ). ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʘʥʪʠʪʝʣ 3,50-17,49 ʢɽ/ʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (III-

https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%81%D0%BB%D1%83%D0%B6%D0%B1_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%81%D0%BB%D1%83%D0%B6%D0%B1_%D0%A1%D0%A8%D0%90
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ʢʣʘʩʩ), 17,5-49,9 ʢɽ/ʣ ï ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (IV-ʢʣʘʩʩ), 50,0-

99,90 ʢɽ/ʣ ï ʦʯʝʥʴ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (V-ʢʣʘʩʩ), ʙʦʣʝʝ 100 ʢɽ/ʣ 

ï ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ (VI-ʢʣʘʩʩ) [98]. 

 

2.4 . ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤ Statistica Stat Soft, 

Version 8, ʧʘʢʝʪʘ MedCalc Soft, ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʘʤʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʝʪʦʜʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʩʪʨʦʝʥʠʷ ROC-ʢʨʠʚʳʭ ʠ ʨʘʩʯʝʪʘ 

ʛʨʘʥʠʮ cut-off [213]. ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʤʝʥʷʣʦʩʴ ʠʭ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, ʦʮʝʥʢʘ ʨʘʟʣʠʯʠʡ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ t-Student, ʤʝʪʦʜ ɢ
2
, ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p<0,05. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʜʘʥʥʳʭ ʥʝ ʠʤʝʣʦ ʧʨʠʙʣʠʞʝʥʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʮʝʥʪʨʘʣʴʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʠ ʜʠʩʧʝʨʩʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʧʠʩʳʚʘʣʠʩʴ ʤʝʜʠʘʥʦʡ ʠ 

ʠʥʪʝʨʢʚʘʥʪʠʣʴʥʳʤ ʨʘʟʤʘʭʦʤ. ʆʮʝʥʢʘ ʨʘʟʣʠʯʠʡ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʣʫʯʘʶʱʠʭ ʢʫʨʩ ʣʝʯʝʥʠʷ, ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʘʤʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʩʪʘ ʌʨʠʜʤʘʥʘ, ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ [3, 6, 8].  
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ɻʣʘʚʘ 3. ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

3.1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE 

 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ IgE ʫ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 7 ʣʝʪ ʠʤʝʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʙʱʝʛʦ IgE ʤʝʞʜʫ ʚʳʜʝʣʝʥʥʳʤʠ 

ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʆʜʥʘʢʦ ʜʘʥʥʦʝ ʨʘʟʣʠʯʠʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʜʣʷ ʜʝʪʝʡ 

ʩʪʘʨʰʝ 7 ʣʝʪ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3.1.1. 

ʊʘʙʣʠʮʘ 3.1.1  

ʋʨʦʚʝʥʴ ʦʙʱʠʭ IgE ʘʥʪʠʪʝʣ ʫ ʜʝʪʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠʟ ʛʨʫʧʧ ʩʨʘʚʥʝʥʠʷ 

ɺʦʟʨʘʩʪ ʆʙʲʝʤ 

ʚʳʙʦʨʢʠ, 

N 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʦʙʱʝʛʦ IgE, ʢɽ/ʣ 

ʄʝʜʠʘʥʘ Min 

ʟʥʘʯʝʥʠʝ 

Max 

ʟʥʘʯʝʥʠʝ 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ,  

ʢɽ/ʣ 

2 ï 6 ʤʝʩ 65 3,67 2,42 0,41 9,77 2,48 

7 ï 12 ʤʝʩ 64 5,51 4,88 1,28 14,21 3,33 

12 ï 24 ʤʝʩ 62 9,22 7,07 2,00 29,20 7,28 

2 ï 3 ʛʦʜʘ 11 ʤʝʩ 62 13,63 11,55 2,00 41,40 8,52 

4 ï 6 ʣʝʪ 11 ʤʝʩ 60 18,59 16,05 2,00 54,40 10,09 

7 ï 9 ʣʝʪ 11 ʤʝʩ 63 25,78 18,10 2,00 98,20 23,13 

10ï14 ʣʝʪ 11 ʤʝʩ 65 24,89 15,30 2,00 96,90 23,26 

ʙʦʣʝʝ 15 ʣʝʪ 60 27,69 19,80 2,00 99,40 23,08 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʦʙʱʝʛʦ 

IgE ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 2 ï 6 ʤʝʩ̫ʮʝʚ ʠ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ (ʨ<0,002), ʫ 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 7 ï 12 ʤʝʩʷʮʝʚ ʠ ʜʝʪʝʡ ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ (ʨ<0,002), ʫ 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 1 ï 1 ʛʦʜ 11 ʤʝʩ̫ʮʝʚ ʠ ʜʝʪʴʤʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ (ʨ<0,002), ʫ 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 2 ʛʦʜʘ ï 3 ʛʦʜʘ 11 ʤʝʩʷʮʝʚ ʠ 4 ʛʦʜʘ ï 6 ʣʝʪ 11 ʤʝʩʷʮʝʚ (p<0,02). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʚ ʫʨʦʚʥʝ ʦʙʱʝʛʦ IgE ʚʳʷʚʣʝʥʦ ʤʝʞʜʫ ʜʝʪʤɹʠ 

ʚ ʚʦʟʨʘʩʪʝ 4 ʛʦʜʘ ï 6 ʣʝʪ 11 ʤʝʩʷʮʝʚ ʠ ʜʝʪʴʤʠ ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ 

(ʨ<0,001). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʥʝ 

ʚʳʷʚʣʝʥʦ ʜʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝ 7 ʣʝʪ (ʨ>0,05). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

3.1.1. 
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ʈʠʩ.3.1.1. ʉʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʦʚ, ʛʜʝ * - ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

IgE ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʨ<0,05 

ʇʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ Igɽ ʘʥʪʠʪʢʣ ʫ ʜʝʪʝʡ 

ʩ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʝʨʠʦʜ ʨʝʤʠʩʩʠʠ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3.1.2.  

ʊʘʙʣʠʮʘ 3.1.2  

ʆʙʱʠʡ ʫʨʦʚʝʥʴ IgE ʘʥʪʠʪʝʣ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ 

ɺʦʟʨʘʩʪ ʆʙʲʝʤ 

ʚʳʙʦʨʢʠ, 

N 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʦʙʱʝʛʦ IgE, 

ʢɽ/ʣ 

ʄʝʜʠʘʥʘ Min 

ʟʥʘʯʝʥʠʝ 

Max 

ʟʥʘʯʝʥʠʝ 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ,  

ʢɽ/ʣ 

2 ï 6 ʤʝʩ 62 24,02 17,01 2,00 162,00 27,88 

7 ï 12 ʤʝʩ 87 16,13 14,10 2,00 62,70 11,52 

12 ï 24 ʤʝʩ 118 26,47 14,35 2,00 223,00 34,18 

2 ï 3 ʛʦʜʘ 11 ʤʝʩ 191 34,53 21,50 2,71 232,00 36,44 

4 ï 6 ʣʝʪ 11 ʤʝʩ 133 48,17 38,10 2,36 227,00 45,22 

7 ï 9 ʣʝʪ 11 ʤʝʩ 67 60,93 43,00 2,16 278,00 56,42 

10ï14 ʣʝʪ 11 ʤʝʩ 69 72,54 50,80 6,97 290,00 61,60 

ʙʦʣʝʝ 15 ʣʝʪ 63 91,42 67,80 7,70 281,00 65,49 
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ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʚ ʫʨʦʚʥʝ ʦʙʱʝʛʦ IgE ʥʘʙʣʶʜʘʣʦʩʴ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʜʝʪʝʡ ʩʪʘʨʰʝ 2-ʭ ʣʝʪ (p<0,01). ɼʣʷ ʜʝʪʝʡ ʩ ʘʪʦʧʠʝʡ ʚ ʧʝʨʠʦʜ 

ʨʝʤʠʩʩʠʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 2-ʭ ʣʝʪ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʙʱʝʛʦ IgE ʚʳʷʚʣʝʥʳ 

ʥʝ ʙʳʣʠ (p>0,01). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.1.2. 

 

ʈʠʩ. 3.1.2. ʉʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʫ ʜʝʪʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʚ ʧʝʨʠʦʜ ʨʝʤʠʩʩʠʠ, ʛʜʝ * - ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ IgE ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʚʦʟʨʘʩʪʥʳʤʠ 

ʛʨʫʧʧʘʤʠ, ʨ<0,05 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʝʤʠʩʩʠʠ, 

ʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ 

IgE ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʫ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ 

(p<0,01). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʧʨʝʚʳʩʠʣʦ ʚʦʟʨʘʩʪʥʫʶ ʥʦʨʤʫ. ɼʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.1.3. 
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ʈʠʩ. 3.1.3. ʉʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ ʜʝʪʝʡ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʚ ʧʝʨʠʦʜ ʨʝʤʠʩʩʠʠ, ʛʜʝ * - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʨʘʟʣʠʯʠʝ ʚ ʫʨʦʚʥʝ ʦʶʱʝʛʦ IgE ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ ʠ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʨ<0,05 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʘʪʦʧʠʠ ʠ ʧʘʮʠʝʥʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʝʤʠʩʩʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʫʨʦʚʥʝ IgE ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʜʝʪʝʡ ʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʢʨʦʤʝ 

ʛʨʫʧʧ ʜʝʪʝʡ 7 ï 10 ʣʝʪ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.1.4. 

 

ʈʠʩ. 3.1.4. ʉʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʫ ʜʝʪʝʡ ʚ ʧʝʨʠʦʜ ʨʝʤʠʩʩʠʠ ʠ 

ʜʝʪʝʡ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʛʜʝ * - ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʝ ʦʙʱʝʛʦ IgE ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʨ<0,05 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʚ 

in vitro ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ROC-ʘʥʘʣʠʟ  ʠ ʧʦʩʪʨʦʝʥʳ ROC-ʢʨʠʚʳʝ (Receiver Operating 

Characteristic, ʨʘʙʦʯʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʸʤʥʠʢʘ  - ʛʨʘʬʠʢ, ʢʦʪʦʨʳʡ 

ʦʪʦʙʨʘʞʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʦʣʝʡ ʚʝʨʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʜʦʣʝʡ ʦʰʠʙʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ 

ʧʦʨʦʛʘ ʨʝʰʘʶʱʝʛʦ ʧʨʘʚʠʣʘ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʦʙʝɦʛʦ IgE.  

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʪʝʩʪʘ. ʇʨʠ ʵʪʦʤ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʛʨʘʥʠʮʳ cut-off ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʜʠʘʧʘʟʦʥʘ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ.   

ɼʣʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʧʦʣʫʛʦʜʠʷ ʞʠʟʥʠ ʪʝʩʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE. ʇʨʠ 

ʦʧʪʠʤʘʣʴʥʦʤ ʧʦʨʦʛʦʚʦʤ ʟʥʘʯʝʥʠʠ 9,85 ʢɽ/ʣ, ʨʘʩʩʯʠʪʘʥʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ROC-

ʘʥʘʣʠʟʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ ʩʦʩʪʘʚʠʣʘ 87,09%, ʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 97,01%. 

ʆʜʥʘʢʦ ʧʨʠ ʧʨʠʤʝʥʷʝʤʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʨʦʛʝ 12 ʢɽ/ʣ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 67% ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ROC-ʢʨʠʚʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.5. 
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ʈʠʩ. 3.1.5. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣ̫ ʜʝʪʝʡ 2-6 ʤʝʩʷʮʝʚ 
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ʅʘʤʠ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʧʣʦʱʘʜʴ ï Area Under the Curve ï AUC ʜʣʷ ʦʮʝʥʢʠ 

ROC-ʢʨʠʚʦʡ. ɺ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʚʝʣʠʯʠʥʘ AUC ʩʦʩʪʘʚʠʣʘ 0,946, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦʙ ʦʯʝʥʴ ʭʦʨʦʰʝʡ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ 

(p<0,001). 

ɼʣʷ ʜʝʪʝʡ ʚʪʦʨʦʛʦ ʧʦʣʫʛʦʜʠʷ ʞʠʟʥʠ ʙʳʣʠ ʧʦʢʘʟʘʥ r ʙʦʣʝʝ ʥʠʟʢʘʷ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ. ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʦʤ 

ʧʦʨʦʛʝ cut-off 8,38 ʢɽ/ʣ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 74,57%, ʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

80%. ʆʜʥʘʢʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʪʦʧʠʠ ʧʦʨʦʛʘ 20 ʢɽ/ʣ ʜʣʷ ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ 7-12 ʤʝʩʷʮʝʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 30%, ʧʨʠ ʵʪʦʤ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ï 96,36%. ROC-ʢʨʠʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.6. 
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ʈʠʩ. 3.1.6. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ 7-12 ʤʝʩʷʮʝʚ 

ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʦʪ 7 ʤʝʩʷʮʝʚ ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ ʚʝʣʠʯʠʥʘ AUC 

ʩʦʩʪʘʚʠʣʘ 0,832, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʭʦʨʦʰʝʡ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ (p<0,001). 

ɼʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝ ʛʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʱʝʛʦ IgE. ʊʘʢ ʜʣʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

ʦʜʥʦʛʦ ʛʦʜʘ ʜʦ ʜʚʫʭ ʣʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪ ɹʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʦʩʪʘʚʠʣʠ 68,12% ʠ 

67,65% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʘʷ ʛʨʘʥʠʮʘ cut-off 

(9,83 ʢɽ/ʣ) ʙʳʣʘ ʤʥʦʛʦ ʥʠʞʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ (45 

ʢɽ/ʣ), ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʨʘʩʪʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʤʝʪʦʜʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ (15% ʠ 97,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ROC-ʢʨʠʚʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.7. 
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ʈʠʩ. 3.1.7. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ 1 - 2 ʣʝʪ 

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʜʘʥʥʦʡ ROC-ʢʨʠʚʦʡ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ, ʪʘʢ ʢʘʢ ʜʣʷ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʜʝʪʝʡ 

ʦʪ 1 ʜʦ 2 ʣʝʪ ʧʣʦʱʘʜʴ ʧʦʜ ROC-ʢʨʠʚʦʡ ʩʦʩʪʘʚʠʣʘ 0,705 (ʨ<0,001). 

ɼʣʷ ʜʝʪʝʡ ʦʪ 2 ʣʝʪ ʜʦ 4ʭ ʣʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʦʚʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʥʝ ʧʨʝʚʳʰʘʣʘ 43,6% ʧʨʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 91,93%. ɻʨʘʥʠʮʘ 

cut-off ʩʦʩʪʘʚʠʣʘ 26,9 ʢɽ/ʣ. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʮʳ 45 ʢɽ/ʣ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʜʦ 26% ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʜʦ 100%. ROC-ʢʨʠʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.8. 

ǘLƎ9 ͔͙͒ͭ н͎πо͎мм͔ͣͫ

0

10

20

30

40

50

60

70

80

90

100

0 20 40 60 80 100

1 - Sp, %

S
e

, 
%

 

ʈʠʩ. 3.1.8. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ 2 - 4 ʣʝʪ 

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴ/ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ, ʪʘʢ ʢʘʢ ʜʣʷ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʧʣʦʱʘʜʴ ʧʦʜ ROC-ʢʨʠʚʦʡ ʩʦʩʪʘʚʠʣʘ 0,721 (ʨ<0,001). 

ʉʭʦʜʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ʊʘʢ ʜʣʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 4 ï 7 ʣʝʪ ʦʧʪʠʤʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ, ʨʘʚʥʘʷ 
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55,5%, ʜʦʩʪʠʛʘʣʘʩʴ ʧʨʠ 88,4% ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʛʨʘʥʠʮʘ cut-off ʜʣʷ 

ʦʙʱʝʛʦ IgE ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʟʥʘʯʝʥʠʶ 32,1 ʢɽ/ʣ. ʇʨʠ ʦʮʝʥʢʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪʘ, ʧʨʠʤʝʥʷʷ ʛʨʘʥʠʮʫ 60 ʢɽ/ʣ, ʨʝʟʢʦ ʩʥʠʞʘʣʘʩʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ (26%), ʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ ʙʦʣʝʝ 98%. ROC-

ʢʨʠʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.9. 
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ʈʠʩ. 3.1.9. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ 4 ï 7 ʣʝʪ 

ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ʩʦʩʪʘʚʠʣʘ AUC=0,724 (p<0,001), ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʤʦʜʝʣʠ. 

ɼʣʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 10 ʣʝʪ ʧʨʠ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʩʪʘ 

58,2% ʦʪʤʝʯʘʣʘʩʴ ʥʝ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʨʘʚʥʘ ̫78,12%, ʧʨʠ ʵʪʦʤ ʛʨʘʥʠʮʘ 

cut-off (35,5 ʢɽ/ʣ) ʙʳʣʘ ʤʥʦʛʦ ʥʠʞʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ (90 

ʢɽ/ʣ). ʆʜʥʘʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʥʠʮʳ 90 ʢɽ/ʣ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʧʦʚʳʰʝʥʠʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʝʩʪʘ (96,9%), ʨʝʟʢʦ ʩʥʠʞʘʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʜʦ 25%. ROC-ʢʨʠʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.10. 
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ʈʠʩ. 3.1.10. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ 7 ï 10 ʣʝʪ 
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ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʤʦʜʝʣʠ - ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, AUC = 0,687 (p<0,001). 

ɼʣʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 10 ʣʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ tIgE ʩʦʩʪʘʚʠʣʘ 79,7% ʧʨʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 69,56% 

ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʛʨʘʥʠʮʝ 26,9 ʢɽ/ʣ. ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʝʜʠʘʪʨʠʠ ʛʨʘʥʠʮʘ 100 ʢɽ/ʣ 

ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʦʦʙʱʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʘʚʥʫʶ 95,66% ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 21,7%. ROC-ʢʨʠʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.11. 
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ʈʠʩ. 3.1.11. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ 10 - 14 ʣʝʪ 11 

ʤʝʩʷʮʝʚ  

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʤʦʜʝʣʠ - ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, AUC=0,784 (p<0,001). 

ʆʜʥʘʢʦ ʜʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝ 15 ʣʝʪ ʪʝʩʪ ʦʧʨʝʜʝʣʝʥʠ ̫ʦʙʱʝʛʦ IgE ʧʦʢʘʟʘʣ 

ʭʦʨʦʰʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (84,31%) ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ ɹ (80,28%), ʧʨʠ ʵʪʦʤ 

ʛʨʘʥʠʮʘ cut-off ʩʦʩʪʘʚʠʣʘ 37,3 ʢɽ/ʣ. ʇʨʠ ʛʨʘʥʠʮʝ 120 ʢɽ/ʣ, ʧʨʠʚʦʜʷʱʝʡʩʷ ʚ 

ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʠ 31,37% 

ʠ 100% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ROC-ʢʨʠʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1.12. 

ǘLƎ9 ͔͙͒ͭ ͫͭ͊ͪ΄͔ мр ͔ͭ͡
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ʈʠʩ. 3.1.12. ROC-ʢʨʠʚʘʷ ʧʘʨʘʤʝʪʨʘ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʜʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝ 15 ʣʝʪ 
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ɺ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʚʝʣʠʯʠʥʘ AUC ʜʣʷ ʦʮʝʥʢʠ ROC-ʢʨʠʚʦʡ 

ʩʦʩʪʘʚʠʣʘ 0,855, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʭʦʨʦʰʝʡ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ (p<0,001). 

ɼʣ̫ ʚʳʜʝʣʝʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʛʨʘʥʠʮʳ cut-off ʜʣʷ 

ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʬʝʨʝʥʩʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, 

ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʪʝʩʪ-ʩʠʩʪʝʤʳ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.1.3. 

 ʊʘʙʣʠʮʘ 3.1.3  

ɻʨʘʥʠʮʳ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ tIgE ʜʣʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 

ʤʝʩʷʮʝʚ ʜʦ 17 ʣʝʪ 11 ʤʝʩʷʮʝʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ɺʦʟʨʘʩʪ ʈʝʬʝʨʝʥʩʥʘʷ 

ʛʨʘʥʠʮʘ, ʢɽ/ʣ 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ, % ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, % 

2 ï 6 ʤʝʩ 12 98,2 67,3 

7 ï 12 ʤʝʩ 20 96,4 30 

12 ï 24 ʤʝʩ 45 97,1 15,1 

2 ï 3 ʛʦʜʘ 11 ʤʝʩ 45 96,8 30,2 

4 ï 6 ʣʝʪ 11 ʤʝʩ 60 98 26,7 

7 ï 9 ʣʝʪ 11 ʤʝʩ 90 96,9 25 

10ï14 ʣʝʪ 11 ʤʝʩ 100 95,7 21,7 

ʙʦʣʝʝ 15 ʣʝʪ 120 100 31,4 

 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʙʱʝʛʦ IgE, ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʛʨʘʥʠʮʳ cut-off, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʯʠʩʣʦ 

ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʚʦʟʨʘʩʪʦʚ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʛʨʘʥʠʮʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.1.4. 

ʊʘʙʣʠʮʘ 3.1.4.  

ɻʨʘʥʠʮʳ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ tIgE ʜʣʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 

ʤʝʩʷʮʝʚ ʜʦ 17 ʣʝʪ 11 ʤʝʩʷʮʝʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ROC-ʘʥʘʣʠʟʘ 

 
ɺʦʟʨʘʩʪ ʈʝʬʝʨʝʥʩʥʘʷ ʛʨʘʥʠʮʘ,  

ʢɽ/ʣ 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ, 

% 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, 

% 

2 ï 6 ʤʝʩ 9,85 97,01 87,09 
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7 ï 12 ʤʝʩ 12,00 92,86 62,07 

12 ï 24 ʤʝʩ 28,00 92,46 31,16 

2 ï 3 ʛʦʜʘ 11 ʤʝʩ 32,10 95,16 38,86 

4 ï 6 ʣʝʪ 11 ʤʝʩ 43,00 94,20 45,06 

7 ï 9 ʣʝʪ 11 ʤʝʩ 78,90 95,31 32,84 

10ï14 ʣʝʪ 11 ʤʝʩ 74,20 93,48 37,68 

ʙʦʣʝʝ 15 ʣʝʪ 75,00 94,36 49,02 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3.1.7 ʚʠʜʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʛʨʘʥʠʮʳ cut-off ʜʣʷ 

ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʝʥʴ ʦʙʝɦʛʦ IgE ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

(ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʠʩʪʠʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ) ʪʝʩʪʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʘʨʘʤʝʪʨʘ. ʏʪʦ ʦʟʥʘʯʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʧʘʮʠʝʥʪʦʚ ʩ ʥʠʟʢʠʤʠ ʫʨʦʚʥʷʤʠ IgE ʧʨʠ 

ʥʘʣʠʯʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʘʪʦʧʠʠ) ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪʚʝʪʦʚ (ʧʨʠʥʷʪʠʝ ʫʨʦʚʥʷ IgE, ʧʨʝʚʳʰʘʶʱʠʤ 

ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ), ʘ ʟʥʘʯʠʪ ʫʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ 

ʜʠʘʛʥʦʩʪʠʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘʤʠ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʱʝʛʦ 

ʫʨʦʚʥʷ IgE ʘʥʪʠʪʝʣ ʠ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʘʥʪʠʪʝʣ ʢ ʧʨʠʯʠʥʥʦ-

ʟʥʘʯʠʤʳʤ ʘʣʣʝʨʛʝʥʘʤ, ʦʮʝʥʠʚʘʝʤʳʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ, ʫ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ 

ʙʦʣʝʟʥʷʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʟʠʪʠʚʥʳʭ ʠ ʥʝʛʘʪʠʚʥʳʭ ʦʪʚʝʪʦʚ 

ʥʘ ʜʘʥʥʳʝ ʪʝʩʪʳ ʠ ʦʮʝʥʝʥʘ ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ɹʳʣʠ ʧʦʣʫʯʝʥʳ 

ʯʝʪʳʨʝ ʪʠʧʘ ʦʪʚʝʪʘ ʥʘ ʘʣʣʝʨʛʝʥʳ. ʇʨʠ ʧʝʨʚʦʤ ʪʠʧʝ ʧʘʮʠʝʥʪʳ ʩ ʘʣʣʝʨʛʠʝʡ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʨʦʚʥʠ ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ 

ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʚʪʦʨʦʤ ʪʠʧʝ, ʦʪʚʝʪ ʥʘ 

ʘʣʣʝʨʛʝʥʳ ʚʳʨʘʞʘʣʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE (hi-sIgE), ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʙʱʝʛʦ IgE (N-tIgE). ʇʨʠ ʪʨʝʪʴʝʤ ʪʠʧʝ ʦʪʚʝʪʘ, 

ʧʘʮʠʝʥʪʳ ʠʤʝʣʠ ʧʦʚʳʰʝʥʠʝ ʢʘʢ ʦʙʱʝʛʦ (hi-tIgE), ʪʘʢ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE. 

ʆʜʥʘʢʦ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʦʙʱʝʛʦ IgE, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ sIgE ʢ ʧʨʠʯʠʥʥʦ ʟʥʘʯʠʤʳʤ ʘʣʣʝʨʛʝʥʘʤ (N-sIgE). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.1.5.  
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ʊʘʙʣʠʮʘ 3.1.5.  

ʉʦʦʪʥʦʰʝʥʠʝ ʦʪʚʝʪʦʚ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘ ʫʨʦʚʝʥʴ ʦʙʝɦʛʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʘʥʪʠʪʝʣ IgE ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʝʡ 

  

N-tIgE, N-sIgE, 

 % 

hi-tIgE N-sIgE,  

% 

N-tIgE hi-sIgE,  

% 

hi-tIgE hi-sIgE,  

% 

2 ï 6 ʤʝʩ 6,25 28,13 9,38 56,25 

7 ï 12 ʤʝʩ 17,24 18,97 18,97 44,83 

12 ï 24 ʤʝʩ 55,36 7,14 12,50 25,00 

2 ï 3 ʛʦʜʘ 11 ʤʝʩ 45,19 15,56 13,33 25,93 

4 ï 6 ʣʝʪ 11 ʤʝʩ 32,17 12,17 15,65 40,00 

7 ï 9 ʣʝʪ 11 ʤʝʩ 24,56 3,51 35,09 36,84 

10ï14 ʣʝʪ 11 ʤʝʩ 12,77 0,00 44,68 42,55 

ʙʦʣʝʝ 15 ʣʝʪ 19,05 0,00 35,71 45,24 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʥʘʙʣʶʜʘʣʩʷ ʫ ʙʦʣʝʝ 

80% ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 2 ï 6 ʤʝʩ̫ʮʝʚ, ʠ ʚ ʙʦʣʝʝ 60% ʩʣʫʯʘʝʚ ʫ ʧʘʮʠʝʥʪʦʚ ʚ 

ʚʦʟʨʘʩʪʝ 7-12 ʤʝʩʷʮʝʚ. ʇʘʮʠʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1ʛʦʜʘ ʜʦ 17ʣʝʪ 11 ʤʝʩʷʮʝʚ ʠʤʝʣʠ 

ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ tIgE ʚ ʙʦʣʝʝ 50% ʩʣʫʯʘʝʚ.   

ʉ ʫʯʝʪʦʤ ʚʚʝʜʝʥʥʳʭ ʛʨʘʥʠʮ cut-off ʜʣʷ ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

ɺ ʧʝʨʚʦʝ ʧʦʣʫʛʦʜʠʝ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʜʠʘʛʥʦʟʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ, ʞʘʣʦʙ ʧʘʮʠʝʥʪʘ, ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʳʣʦ ʠʥʬʦʨʤʘʪʠʚʥʦ ʫ 90% ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʥʘʟʥʘʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʠ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʪʦʣʴʢʦ ʦʙʱʝʛʦ IgE ʚ 17% ʩʣʫʯʘʝʚ ʠʤʝʣʦ 

ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʫ 

ʧʘʮʠʝʥʪʘ ʩ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴ,ʁ ʥʝ ʠʤʝʣʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ.  

ʅʘ ʚʪʦʨʦʤ ʧʦʣʫʛʦʜʠʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʟʥʘʯʠʤʦʩʪʴ in vitro ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ IgE ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫʤʝʥʴʰʘʣʦʩʴ: ʫ 82% ʧʘʮʠʝʥʪʦʚ 

ʩʦʚʤʝʩʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʠ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE ʙʳʣʦ 
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ʠʥʬʦʨʤʘʪʠʚʥʳʤ (ʭʦʪʷ ʙʳ ʦʜʠʥ ʪʝʩʪ ï ʜʘʚʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ). ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʠʟ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ 35% ʧʘʮʠʝʥʪʦʚ ʥʝ ʠʤʝʣʠ ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ ʦʙʱʝʛʦ 

IgE.  

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 7 ʣʝʪ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ sIgE ʢ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ 55% 

ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 1-4 ʣʝʪ ʠ ʜʣʷ 70% ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 7 ʣʝʪ. ʇʨʠ ʵʪʦʤ ʫ 

ʙʦʣʝʝ 50% ʧʘʮʠʝʥʪʦʚ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ IgE ʥʝ ʧʨʝʚʳʰʘʣʠ ʚʦʟʨʘʩʪʥʫʶ 

ʥʦʨʤʫ. ʇʦʵʪʦʤʫ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʘʣʣʝʨʛʠʠ ʠʤʝʣʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʜʠʘʛʥʦʟʘ ʙʦʣʝʝ ʯʝʤ ʪʨʝʪʠ ʧʘʮʠʝʥʪʘʤ. 

ɺ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 7 ï 10 ʣʝʪ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠ 

ʥʝʟʥʘʯʠʤʳʤʠ ʫʨʦʚʥʷʤʠ ʦʙʱʠʭ ʠ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ IgE 

ʩʥʠʞʘʣʦʩʴ ʠ ʩʦʩʪʘʚʣʷʣʦ 24%. ʇʨʠ ʵʪʦʤ ʫ ʙʦʣʝʝ 50% ʧʘʮʠʝʥʪʦʚ ʦʙʥʘʨʫʞʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʦʙʱʝʛʦ IgE ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɺ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ, ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʩʦʩʪʘʚʠʣʦ ʥʝ ʙʦʣʝʝ 20% ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ ʘʪʦʧʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ IgE ʥʠʞʝ ʛʨʘʥʠʮʳ cut-off 

ʚʩʪʨʝʯʘʣʘʩʴ ʫ 55% ʧʘʮʠʝʥʪʦʚ, ʚʦʰʝʜʰʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

3.2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʪʚʝʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ ʥʘ ʧʳʣʴʮʝʚʳʝ 

ʘʣʣʝʨʛʝʥʳ: ʙʝʨʝʟʳ, ʦʣʴʭʠ, ʣʝʱʠʥʳ, ʜʫʙʘ 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 475 ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ ʢ ʮʝʣʴʥʦʤʫ 

ʵʢʩʪʨʘʢʪʫ ʧʳʣʴʮʳ ʙʝʨʝʟʳ (sIgEt3). ɹʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ 243 ʧʘʮʠʝʥʪʦʚ (51,2%) 

ʠʤʝʣʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʝ ʫʨʦʚʥʠ sIgE ʘʥʪʠʪʝʣ ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ʋ 87 ʧʘʮʠʝʥʪʦʚ (18,3%) 

ʠʤʝʣʠʩʴ ʧʦʜʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ IgE ʢ ʮʝʣʴʥʦʤʫ 

ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʙʝʨʝʟʳ, [0,25 - 0,34] ʢɽ/ʣ, ʧʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʠʤʧʪʦʤʦʚ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʧʦ ʰʢʘʣʝ RTSS ʥʝ ʧʨʝʚʳʰʘʣʘ 5 ʙʘʣʣʦʚ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʰʠʨʦʢʦʡ ʧʘʥʝʣʴʶ ʘʣʣʝʨʛʝʥʦʚ ʥʘ 

ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 97,9% ʧʘʮʠʝʥʪʦʚ (238 ʜʝʪʝʡ) ʠʤʝʣʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʝ ʫʨʦʚʥʠ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʮʝʣʴʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʧʳʣʴʮʳ ʦʣʴʭʠ (sIgEt2), 93% (226 ʜʝʪʝʡ) - ʢ ʘʣʣʝʨʛʝʥʘʤ ʮʝʣʴʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʧʳʣʴʮʳ ʣʝʱʠʥʳ (sIgEt4). ʀʟ ʛʨʫʧʧʳ 243 ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ, ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ ʥʘ ʘʣʣʝʨʛʝʥʳ ʙʝʨʝʟʳ 202 ʧʘʮʠʝʥʪʘ ʙʳʣʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʮʝʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ 

ʧʳʣʴʮʳ ʜʫʙʘ (sIgEt7), ʠʟ ʥʠʭ 84,65% (171 ʧʘʮʠʝʥʪʦʚ) ʠʤʝʣʠ ʝʛʦ ʫʨʦʚʝʥʴ, 

ʧʨʝʚʳʰʘʶʱʠʡ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 0,35 ʢɽ/ʣ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʚʠʪʠʷ ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʳʣʴʮʝʚʳʝ 

ʘʣʣʝʨʛʝʥʳ ʨʦʜʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʇʠʨʩʦʥʘ ʜʣʷ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgEt3 ʠ sIgEt2, sIgEt4, sIgEt7. ʆʙʥʘʨʫʞʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʦʣʴʭʠ (r=0,92, ʨ<0,01), ʙʝʨʝʟʳ ʠ ʣʝʱʠʥʳ (r=0,83, ʨ<0,01), 

ʚʳʨʘʞʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ ʠ ʜʫʙʘ (r=0,72, ʨ<0,01). ʉʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʪʘʢʞʝ ʤʝʞʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ ʠ ʣʝʱʠʥʳ, ʦʣʴʭʠ ʠ ʜʫʙʘ (r=0,87 

ʠ r=0,78 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ<0,01).  ʉʚʷʟʴ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩ. 3.2.1., 3.2.2., 3.2.3. 

ʉʚʷʟʴ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgEt3 (ʙʝʨʝʟʘ) ʠ sIgEt2 (ʦʣʴʭʘ)

sIgEt2 = -2,1051+0,7196*x
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sIgEt3:sIgEt2:  r = 0,92; p = 0.000  
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ʈʠʩ 3.2.1. ɺʟʘʠʤʦʩʚʷʟʴ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ 

ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ 

ʉʚʷʟʴ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgEt3 (ʙʝʨʝʟʘ) ʠ sIgEt4 (ʣʝʱʠʥʘ)

sIgEt4 = -1,71+0,39*x
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 sIgEt3:sIgEt4:   r = 0,83; p = 0.00  

ʈʠʩ.3.2.2. ɺʟʘʠʤʦʩʚʷʟʴ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ 

ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ 

ʉʚʷʟʴ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgEt3 (ʙʝʨʝʟʘ) ʠ sIgEt7 (ʜʫʙ)

sIgEt7 = -0,90+0,19*x

-20 0 20 40 60 80 100 120

sIgEt3, ʢɽ/ʣ

-10

0

10

20

30

40

50

s
Ig

E
t7
,
 
ʢ
ɽ
/
ʣ

 sIgEt3:sIgEt7:   r = 0,72; p = 0.000  

ʈʠʩ.3.2.3. ɺʟʘʠʤʦʩʚʷʟʴ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ 

ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ 

ʘʣʣʝʨʛʝʥʳ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʧʨʝʚʘʣʠʨʦʚʘʣʠ 

ʘʥʪʠʪʝʣʘ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʘ ʩʦʜʝʨʞʘʥʠʝ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʨʫʛʠʭ 

ʜʝʨʝʚʴʝʚ (ʦʣʴʭʠ, ʣʝʱʠʥʳ, ʜʫʙʘ) ʥʝ ʧʨʝʚʳʰʘʣʦ ʚʝʣʠʯʠʥʫ sIgEt3. ʋ ʧʘʮʠʝʥʪʦʚ ʩ 

ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʢ ʙʝʨʝʟʝ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ 
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ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʨʦʜʩʪʚʝʥʥʳʭ 

ʜʝʨʝʚʴʝʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʧʦʢʘʟʘʚʰʠʤʠ ʫʤʝʨʝʥʥʦʝ ʠʣʠ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ sIgEt3 ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, ʣʝʱʠʥʳ ʠ ʜʫʙʘ (p<0,01). 

ɹʳʣʘ ʦʮʝʥʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʧʳʣʴʮʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ), ʧʦʧʘʜʘʶʱʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʠʘʧʘʟʦʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (ʦʪ 0 ʜʦ VI).  ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.2.4. 
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ʈʠʩ.3.2.4 ʇʨʦʮʝʥʪʥʳʡ ʚʢʣʘʜ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ 

ʠ ʨʦʜʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ɹʦʣʝʝ 80% ʧʘʮʠʝʥʪʦʚ ʧʦʢʘʟʘʣʠ ʫʤʝʨʝʥʥʳʝ, ʚʳʩʦʢʠʝ, ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʠ 

ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgEt3, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ III  ï VI ʢʣʘʩʩʘʤ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. ʉʨʝʜʠ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʠʤʝʣʠ 

ʢʦʥʮʝʥʪʨʘʮʠʶ sIgEt3 ʧʨʝʚʳʰʘʶʱʫʶ 50 ʢɽ/ʣ (V-VI  ʢʣʘʩʩ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ). ʇʨʠ 

ʵʪʦʤ 78% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʫʤʝʨʝʥʥʳʝ, ʚʳʩʦʢʠʝ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ sIgEt2, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ III  ï V ʢʣʘʩʩʘʤ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ 

70% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʩʣʘʙʳʝ, ʫʤʝʨʝʥʥʳʝ ʠ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ sIgEt4 (II -IV ʢʣʘʩʩ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ), ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟ 
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ʜʠʘʧʘʟʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ III  ʠ IV ʢʣʘʩʩʘʤ. ʆʮʝʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʫ 76,7% ʧʘʮʠʝʥʪʦʚ ʚʝʣʠʯʠʥʘ sIgEt7 ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,35 ʜʦ 

17,5ʢɽ/ʣ (I-IV ʢʣʘʩʩ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ), ʧʨʠ ʵʪʦʤ ʠʟ ʥʠʭ ʫ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʝʪʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgEt7 ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ III -ʢʣʘʩʩʫ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʥʪʠʪʝʣʴʥʦʛʦ 

ʦʪʚʝʪʘ ʥʘ ʘʣʣʝʨʛʝʥʳ ʧr ʣʴʮʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ, ʘ ʪʘʢʞʝ ʜʫʙʘ, ʥʘʤʠ 

ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʦʮʝʥʢʠ ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʮʝʥʥʦʩʪʠ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ 

ɹʝʨʝʟʦʚʳʝ ʠ ʜʫʙʘ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʘʤʠ ʧʦʦʯʝʨʝʜʥʦ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ 

ʨʦʜʩʪʚʝʥʥʳʭ ʙʝʨʝʟʝ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʦʚ ʦʮʝʥʠʚʘʣʠʩʴ ʫʨʦʚʥʠ ʘʥʪʠʪʝʣ ʢ 

ʧʨʦʯʠʤ ʠʟʫʯʘʝʤʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 3.2.1, 3.2.2, 3.2.3. 

ʊʘʙʣʠʮʘ 3.2.1.   

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ 

ʜʝʨʝʚʴʝʚ ʠ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ (sIgEt2) 

 ʆʣʴʭʘ-

ɹʝʨʝʟʘ 

ʆʣʴʭʘ - 

rBet v1 

ʆʣʴʭʘ-

ʃʝʱʠʥʘ 

ʆʣʴʭʘ - 

ɼʫʙ 

ʆʣʴʭʘ-

ɹʝʨʝʟʘ-

ʃʝʱʠʥʘ 

ʆʣʴʭʘ-

ɹʝʨʝʟʘ-

ɼʫʙ 

ʆʣʴʭʘ-

ʃʝʱʠʥʘ-

ɼʫʙ 

ʆʣʴʭʘ-

ɹʝʨʝʟʘ-

ʃʝʱʠʥʘ-ɼʫʙ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,87 0,88 0,77 0,60 0,92 0,90 0,79 0,92 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,94 0,94 0,88 0,78 0,96 0,95 0,89 0,96 

ʆʩʪʘʪʦʯʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

10,42 9,38 13,98 18,48 8,46 9,35 13,59 8,51 

ʋʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ 
ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 
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ʅʘʙʣʶʜʘʣʘʩʴ ʩʠʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ ʠ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ, ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʫ rBetv1, ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʨʠʟʥʘʢʘ ʦʢʘʟʳʚʘʣʦ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ. ʕʬʬʝʢʪʠʚʥʳʤ ʷʚʠʣʦʩʴ ʚʢʣʶʯʝʥʠʝ ʚ ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩʦʜʝʨʞʘʥʠʝ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ ʠʣʠ ʣʝʱʠʥʳ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ sIgEt3 ʠ sIgEt4 

ʧʦʢʘʟʘʣʦ ʥʘʠʣʫʯʰʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʩʠʣʫ (ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʦʩʪʘʚʠʣ 0,92), ʯʪʦ ʛʦʚʦʨʠʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʩʠʣʴʥʦʡ ʩʚʷʟʠ ʨʦʩʪʘ 

ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʣʝʱʠʥʳ ʠ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ.  

ʊʘʙʣʠʮʘ 3.2.2.  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ 

ʠ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ (sIgEt4). 

  ʃʝʱʠʥʘ-

ɹʝʨʝʟʘ 

ʃʝʱʠʥʘ-

rBet v1 

ʃʝʱʠʥʘ-

ʆʣʴʭʘ 

ʃʝʱʠʥʘ-

ɼʫʙ 

ʃʝʱʠʥʘ-

ɹʝʨʝʟʘ-

ʆʣʴʭʘ 

ʃʝʱʠʥʘ-

ɹʝʨʝʟʘ-

ɼʫʙ 

ʃʝʱʠʥʘ

-ɼʫʙ-

ʆʣʴʭʘ 

ʃʝʱʠʥʘ-

ɹʝʨʝʟʘ-

ʆʣʴʭʘ-

ɼʫʙ 

ʃʝʱʠʥʘ

-rCor a1 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ

 R
2
 

0,72 0,68 0,77 0,75 0,78 0,84 0,86 0,86 0,38 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʥʦʞʝʩʪʚʝʥ. 

ʢʦʨʨʝʣʷʮʠʠ 

0,83 0,75 0,88 0,86 0,88 0,91 0,93 0,93 0,62 

ʆʩʪʘʪʦʯʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

10,96 11,02 8,90 9,19 8,90 7,45 6,76 6,78 12,82 

ʋʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ 
ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʭʦʨʦʰʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʩʠʣʫ 

ʧʨʠʤʝʥʷʝʤʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ 

ʘʥʪʠʪʝʣ ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʧʳʣʴʮʳ ʣʝʱʠʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʘʨʘʤʝʪʨʘ rCor a1 (ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ ʣʝʱʠʥʳ), ʯʝʡ ʚʢʣʘʜ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 
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ʧʨʠʟʥʘʢʘ ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ. ʅʘʠʙʦʣʴʰʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʠʟʥʘʢʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgEt4) ʠʤʝʣʦ ʚʢʣʶʯʝʥʠʝ ʚ ʘʥʘʣʠʟ 

ʧʘʨʳ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ: ɹʝʨʝʟʘ-ɼʫʙ ʠ ɼʫʙ-ʆʣʴʭʘ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʙʳʣ ʨʘʚʝʥ 0,84 ʠ 0,86 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʙʣʠʮʘ 3.2.3.  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ 

ʠ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ (sIgEt7) 

  ɼʫʙ-

ɹʝʨʝʟʘ 

ɼʫʙ-

rBet v1 

ɼʫʙ-

ʆʣʴʭʘ 

ɼʫʙ-

ʃʝʱʠʥʘ 

ɼʫʙ-

ɹʝʨʝʟʘ-

ʆʣʴʭʘ 

ɼʫʙ-

ɹʝʨʝʟʘ-

ʃʝʱʠʥʘ 

ɼʫʙ-

ʆʣʴʭʘ-

ʃʝʱʠʥʘ 

ɼʫʙ-

ɹʝʨʝʟʘ-

ʆʣʴʭʘ-

ʃʝʱʠʥʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,62 0,51 0,60 0,75 0,60 0,75 0,75 0,75 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,72 0,64 0,78 0,87 0,78 0,87 0,87 0,87 

ʆʩʪʘʪʦʯʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

6,84 7,52 6,25 4,96 6,26 4,97 4,97 4,98 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ɼʣʷ sIgEt7 ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʧʨʦʛʥʦʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʟʥʘʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠʣʠ ʦʣʴʭʠ, 

ʠʤʝʝʪ ʫʤʝʨʝʥʥʫʶ ʩʠʣʫ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʘʥʘʣʠʟ ʚ ʨʦʣʠ ʧʨʝʜʠʢʪʦʨʘ ʟʥʘʯʝʥʠ ̫

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʩʠʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʟʚʠʪʠʷ 

ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʳʣʴʮʝʚʳʝ ʘʣʣʝʨʛʝʥʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʧʨʝʜʠʢʪʠʚʥʘʷ ʮʝʥʥʦʩʪʴ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʥʦʟʘ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʨʦʜʩʪʚʝʥʥʳʭ ʙʝʨʝʟʝ ʜʝʨʝʚʴʝʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ.  
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ɼʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ sIgE ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʧʘʮʠʝʥʪʘ 

ʙʳʣʠ ʨʘʩʩʯʠʪʘʥ r ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, 

ʣʝʱʠʥʳ ʠ ʜʫʙʘ, ʚʳʨʘʞʝʥʥʝr ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ (ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ sIgEt2/sIgEt3, ʦʙʦʟʥʘʯʝʥʥʦʝ ʥʘʤʠ sIgEt2*, 

sIgEt4/sIgEt3 ï sIgEt4*, sIgEt7/sIgEt3 ï sIgEt7*, %). ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.2.5, 3.2.6, 3.2.7. 

sIgEt2*, N = 243, (means 62,61+(-)18,35)

D=0,03, p<0,01

0,00 9,99 19,98 29,97 39,96 49,95 59,94 69,93 79,92 89,91 99,90
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ʈʠʩ.3.2.5. ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʦʣʴʭʠ, % 

sIgEt4*, N = 243, (means 33,33 +(-)16,81)

 D = 0,02; p < 0,01; 

4,26 13,79 23,33 32,86 42,40 51,93 61,47 71,00 80,54 90,07 99,61
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ʈʠʩ.3.2.6. ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʣʝʱʠʥʳ, % 
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sIgEt7*, N = 202, (means 16,17+(-) 11,10)

D = 0,01; p < 0,01

1,12 6,64 12,17 17,69 23,22 28,74 34,27 39,79 45,31 50,84 56,36
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ʈʠʩ.3.2.7. ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʫʙʘ, % 

ʇʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ, ʥʘʤʠ ʙʳʣʦ ʚʳʚ̫ʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, ʣʝʱʠʥʳ ʠ 

ʜʫʙʘ, ʨ<0,01. ɺ ʩʨʝʜʥʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ ʩʦʩʪʘʚʠʣʘ 62,45Ñ18,4%.  ʋʨʦʚʝʥʴ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʣʝʱʠʥʳ ï 33,33Ñ16,81%. ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ï 16,17Ñ11,1%.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʙʳʣʦ ʦʪʣʠʯʥʳʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʤʝʜʠʘʥʘ ʠ ʠʥʪʝʨʢʚʘʥʪʠʣʴʥʳʡ ʨʘʟʙʨʦʩ. 

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2.4. ʠ ʥʘ ʨʠʩʫʥʢʝ 3.2.8. 

ʊʘʙʣʠʮʘ 3.2.4.  

 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ 

  

N, ʨʘʟʤʝʨ 

ʚʳʙʦʨʢʠ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, % 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, 

% 

ʄʝʜʠʘʥʘ, 

% 

25 

ʧʝʨʮʝʥʪʠʣʴ, 

% 

75 

ʧʝʨʮʝʥʪʠʣʴ, % 

sIgEt2* 243 62,45 18,12 64,26 48,39 74,59 

sIgEt4* 243 33,33 16,81 30,19 22,10 41,30 

sIgEt7* 202 16,17 11,10 13,24 7,96 21,70 
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ɻʜʝ sIgE* - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʚ % ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ. 

 Median 

  5%-95% 

 Non-Outlier Range 

 Outliers

 Extremes

sIgEt2*       sIgEt4*        sIgEt7*  
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ʈʠʩ.3.2.8. ʉʦʦʪʥʦʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʜʝʨʝʚʴʝʚ, ʜʠʘʧʘʟʦʥ sIgEt3 [0,35-100] ʢɽ/ʣ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʘʧʘʟʦʥʘʤʠ ʢʣʘʩʩʦʚ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (I-VI  ʢʣʘʩʩ) 

ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, ʣʝʱʠʥʳ, ʜʫʙʘ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 6 ʛʨʫʧʧ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʤʝʜʠʘʥʘ, 25 ʠ 75 ʧʝʨʮʝʥʪʠʣʠ ʧʨʠʟʥʘʢʘ.  

ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3.2.5 ʠ 3.2.6. 

ʊʘʙʣʠʮʘ 3.2.5.  ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

sIgE* ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgEt3 

 
    sIgEt2/sIgEt3, % sIgEt4/sIgEt3, % sIgEt7/sIgEt3, % 

ʋʨʦʚʝʥʴ 

sIgEt3, ʢɽ/ʣ 

  ʉʨʝʜ.ʟʥʘʯ. ʉʪʘʥʜ.ʦʪʢʣ. ʉʨʝʜ.ʟʥʘʯ. ʉʪʘʥʜ.ʦʪʢʣ. ʉʨʝʜ.ʟʥʘʯ. ʉʪʘʥʜ.ʦʪʢʣ. 

0,35-0,69 I 60,29 14,48 42,53 13,91 25,17 12,34 

0,70-3,49 II  65,02 16,82 33,51 20,88 16,49 12,29 

3,50-17,49 III  54,56 20,73 27,56 12,1 14,89 11,43 

17,5-49,9 IV  58,48 16,48 30,16 12,97 13,36 9,01 

50,0-99,9 V 61,04 14,48 30,71 15,92 14,8 10,82 

sIgEt3>100 VI  73,65 17,2 42,12 19,08 18,98 10,88 
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ʊʘʙʣʠʮʘ 3.2.6.  

ʄʝʜʠʘʥʘ ʠ ʠʥʪʝʨʢʚʘʥʪʠʣʴʥʳʡ ʨʘʟʙʨʦʩ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ IgE ʘʥʪʠʪʝʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgEt3 

    sIgEt2/sIgEt3, % sIgEt4/sIgEt3, % sIgEt7/sIgEt3, % 

ʋʨʦʚʝʥʴ 

sIgEt3, ʢɽ/ʣ 

  ʄʝʜʠʘʥʘ 25 

ʧʝʨʮ. 

75 

ʧʝʨʮ. 

ʄʝʜʠʘʥʘ 25 

ʧʝʨʮ. 

75 

ʧʝʨʮ. 

ʄʝʜʠʘʥʘ 25 

ʧʝʨʮ. 

75 

ʧʝʨʮ. 

0,35-0,69 I 55,74 46,81 75,44 38,89 30,19 49,28 20,37 17,74 25,58 

0,70-3,49 II  67,55 51,85 76,23 28,37 19,68 40,82 13,07 8,04 20,80 

3,50-17,49 III  49,08 40,68 68,75 25,51 19,42 36,19 11,89 6,91 19,07 

17,5-49,9 IV  64,24 44,62 72,64 31,37 21,24 39,03 12,77 6,59 19,54 

50,0-99,9 V 61,91 51,70 71,93 27,80 22,04 35,13 12,60 5,77 21,24 

sIgEt3>100 VI  72,10 63,60 87,70 38,10 26,70 56,20 17,85 9,38 25,30 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgEt2* ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ I ʠ VI ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʙʝʨʝʟʝ (ʨ=0,019). 

ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ II  ʠ III  ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

(ʨ=0,031); ʤʝʞʜʫ II  ʠ VI ʢʣʘʩʩʘʤʠ (ʨ=0,038); ʤʝʞʜʫ III  ʠ VI ʢʣʘʩʩʘʤʠ (ʨ=0,001); 

IV ʠ VI (ʨ=0,001); V ʠ VI ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, (ʨ=0,001). ɼʠʘʛʨʘʤʤʘ 

ʨʘʟʤʘʭʘ ʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.2.9. 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ ʧʦ ʢʣʘʩʩʘʤ
ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ

Median; Box:  5%-95%; Whisker: Non-Outlier Range
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ʈʠʩ.3.2.9. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʫ ʧʘʮʠʝʥʪʘ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟ r
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgEt4* 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ  ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ I ʠ III , I ʠ IV, I ʠ 

V ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʨ=0,001, ʨ=0,007, ʨ=0,025 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʠ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ sIgEt3 ʚ ʧʨʝʜʝʣʘʭ III  ʠ VI, IV ʠ VI, V 

ʠ VI ʢʣʘʩʩʘʭ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʨ=0,000, ʨ=0,001, ʨ=0,001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʘʭʘ ʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.2.10. 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ

Median; Box:  5%-95%; Whisker: Non-Outlier Range
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ʈʠʩ.3.2.10. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʫ ʧʘʮʠʝʥʪʘ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟ r

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgEt7* ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ I ʠ III , I ʠ IV, I ʠ V 

ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʣʷ sIgE ʙʝʨʝʟʳ, ʨ=0,014, ʨ=0,001, 

ʨ=0,006 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ IV ʠ VI ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, 

ʨ=0,014. ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʘʭʘ ʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.2.11. 
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ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ

Median; Box:  5%-95%; Whisker: Non-Outlier Range
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ʈʠʩ.3.2.11. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʫ ʧʘʮʠʝʥʪʘ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟ r

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʜʠʘʧʘʟʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ 

ʜʝʨʝʚʴʝʚ, ʚ ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʝʪ 95% ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2.7. 

ʊʘʙʣʠʮʘ 3.2.7.  

ɼʠʘʧʘʟʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, 

ʣʝʱʠʥʳ, ʜʫʙʘ 

  sIgEt2*, % sIgEt4*, % sIgEt7*, % 

ʋʨʦʚʝʥʴ sIgEt3, ʢɽ/ʣ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ 

0,35-0,69 (I-ʢʣʘʩʩ) 44,93 81,18 27,69 64,95 15,38 38,00 

0,70-3,49 (II -ʢʣʘʩʩ) 38,15 86,64 18,94 65,00 7,38 33,42 

3,50-17,49 (III -ʢʣʘʩʩ) 32,83 81,19 15,30 42,20 4,17 29,69 

17,5-49,9 (IV -ʢʣʘʩʩ) 35,77 84,90 15,92 46,30 2,25 26,70 

50,0-99,9 (V-ʢʣʘʩʩ) 40,93 86,21 20,33 58,80 2,67 30,10 

sIgEt3>100 (VI-ʢʣʘʩʩ) 45,8 94,90 22,1 69,24 5,54 34,67 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʚʳʯʠʩʣʝʥ ʢʨʠʪʝʨʠʡ ɢ
2
 ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʜʠʘʧʘʟʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ sIgEt3. 

ʇʦʣʫʯʝʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʛʠʧʦʪʝʟʘ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʣʷ 5% ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 
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(ʨ>0,05) ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ sIgE (ʦʣʴʭʠ, ʣʝʱʠʥʳ, ʜʫʙʘ), ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ ʚ ʠʟʤʝʥʝʥʠʠ ʜʠʘʧʘʟʦʥʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ɼʘʥʥʳʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.2.12. 

 

ʈʠʩ.3.2.12. ɻʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʦʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʦʚ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʅʘʙʣʶʜʘʣʦʩʴ ʦʜʠʥʘʢʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʨʠ ʚʩʝʭ 

ʟʥʘʯʝʥʠʷʭ sIgEt3, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ I-VI  ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. ɺʝʣʠʯʠʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʝ ʧʨʝʚʳʰʘʣʠ 100% ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʙʝʨʝʟʝ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʟʥʘʯʝʥʠʶ ʢ ʫʨʦʚʥʶ ʘʥʪʠʪʝʣ sIgEt3 

ʷʚʣʷʣʩʷ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʣʝʱʠʥʳ, ʘ 

ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʚ ʫʟʢʦʤ 

˥͙ͪ͊ͤͼ· ͙͍͒͊ͨ͊ͦͤͦ͘ ͙͔ͦͭͤͦͫͭ͡Έͤ·ͻ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͚ 

͙͔͊ͤͭͭ͡  ǎLƎ9Σ ±Lπ͊ͫͫ͟͡
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ʜʠʘʧʘʟʦʥʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ 40% ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʙʝʨʝʟʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ sIgE ʜʣʷ ʦʣʴʭʠ, ʣʝʱʠʥʳ, ʜʫʙʘ ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʜʣʷ ʙʝʨʝʟʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ 

ʟʥʘʯʝʥʠʷ. ʇʦʵʪʦʤʫ, ʟʥʘʷ ʩʦʜʝʨʞʘʥʠʝ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ 

(ʧʦʣʫʯʝʥʥʦʝ ʚ in vitro ʠʩʩʣʝʜʦʚʘʥʠʠ), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʫʨʦʚʥʝ 

ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʨʦʜʩʪʚʝʥʥʳʭ ʙʝʨʝʟʝ ʜʝʨʝʚʴʝʚ ʠ ʦʮʝʥʠʪʴ ʢʣʘʩʩ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʜʣʷ ʵʪʠʭ ʘʣʣʝʨʛʝʥʦʚ.  

 

3.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʪʚʝʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ ʥʘ ʧʠʱʝʚʳʝ 

ʘʣʣʝʨʛʝʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

ʇʘʮʠʝʥʪʳ, ʠʤʝʶʱʠʝ IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʧʳʣʴʮʳ ʙʝʨʝʟʳ, ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʬʨʫʢʪʦʚ, ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʚʳʝ (Ros§ceae), ʠ ʤʦʨʢʦʚʠ: 192 ʧʘʮʠʝʥʪʘ - ʥʘ ʥʘʣʠʯʠʝ 

ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ (f49), ʛʨʫʰʠ (f94), ʧʝʨʩʠʢʘ (f95), 187 

ʧʘʮʠʝʥʪʦʚ - ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʚʠʰʥʠ (f242) ʠ ʤʦʨʢʦʚʠ (f31).  

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3.1. 

ʊʘʙʣʠʮʘ 3.3.1  

ʏʘʩʪʦʪʘ ʩʦʚʤʝʩʪʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ in vitro ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʥʘ ʘʣʣʝʨʛʝʥʳ ʙʝʨʝʟʳ ʠ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

  

ɺʩʝʛʦ 

ʧʘʮʠʝʥʪʦʚ 

ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩʦ ʟʥʘʯʠʤʳʤ 

ʫʨʦʚʥʝʤ sIgE (>0,35 ʢɽ/ʣ), (p<0,01) 

% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʘʮʠʝʥʪʦʚ, (p<0,01) 

sIgE ʷʙʣʦʢʘ f49 192 179 93,23 

sIgE ʛʨʫʰʠ f94 192 172 89,58 

sIgE ʧʝʨʩʠʢa f95 192 174 90,63 

sIgE ʚʠʰʥʠ f242 187 168 89,84 

sIgE ʤʦʨʢʦʚʠ f31 187 136 73,12 

 

ɺ ʙʦʣʝʝ 85% ʩʣʫʯʘʝʚ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʟʥʘʯʠʤʳʡ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ, ʠ ʚ 70% ʩʣʫʯʘʝʚ ï ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ. 
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ɼʣʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ IgE ʢ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʠ 

ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʢʦɻʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3.3.2. 

ʊʘʙʣʠʮʘ 3.3.2.   

ʇʨʦʩʪʘʷ ʢʦʨʨʝʣʷʮʠʷ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʘʥʪʠʪʝʣ ʢ ʧʠʱʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʠ ʢ ʫʨʦʚʥʷʤʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʝʨʝʚʴʝʚ, ʨ<0,01 

    

sIgE ʢ 

ʷʙʣʦʢʫ 

sIgE 

ʢ ʛʨʫʰʝ 

sIgE 

ʢ ʧʝʨʩʠʢʫ 

sIgE ʢ 

ʚʠʰʥʝ 

sIgE ʢ 

ʤʦʨʢʦʚʠ 

sIgE ʢ ʙʝʨʝʟʝ 0,49 0,46 0,45 0,44 0,35 

sIgE ʢ ʦʣʴʭʝ 0,57 0,48 0,51 0,57 0,35 

sIgE ʢ ʣʝʱʠʥʝ 0,62 0,57 0,58 0,61 0,41 

sIgE ʢ ʜʫʙʫ 0,71 0,63 0,71 0,70 0,41 

 

ɹʳʣʘ ʧʦʢʘʟʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʩʨʝʜʥʷʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʥʪʠʪʝʣ sIgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʷʙʣʦʢʦ, ʛʨʫʰʘ, ʧʝʨʩʠʢ, ʚʠʰʥʷ, ʤʦʨʢʦʚʴ) ʠ ʘʥʪʠʪʝʣ ʢ 

ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʘʷ ʠʣʠ ʩʨʝʜʥʷʷ ʢʦʨʨʝʣʷʮʠʷ ʩ 

ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʦʣʴʭʠ ʚ ʩʳʚʦʨʦʪʢʝ ʙʳʣʦ 

ʟʥʘʯʠʤʦ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʦʮʝʥʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ, ʧʦʧʘʜʘʶʱʠʭ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʠʘʧʘʟʦʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (ʦʪ 0 ʜʦ 

VI).  ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.3.1. 
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ʈʠʩ.3.3.1. ʇʨʦʮʝʥʪʥʳʡ ʚʢʣʘʜ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫ ʜʝʪʝʡ ʩ ʧʦʣʣʠʥʦʟʦʤ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʷʙʣʦʢʘ, ʛʨʫʰʠ, ʧʝʨʩʠʢʘ, ʚʠʰʥʠ ʫ ʙʦʣʝʝ 65% ʧʘʮʠʝʥʪʦʚ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʫʤʝʨʝʥʥʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (II-III  ʢʣʘʩʩ, ʜʠʘʧʘʟʦʥ 0,70-17,49 ʢɽ/ʣ). ɺ ʦʪʥʦʰʝʥʠʠ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʧʨʝʦʙʣʘʜʘʣʠ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʝ 17,5 ʢɽ/ʣ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦʡ, ʫʤʝʨʝʥʥʦʡ ʠ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (I-III  ʢʣʘʩʩ).    

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʧʘʮʠʝʥʪʘ ʘʥʪʠʪʝʣ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ ʢ ʧʠʱʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʣʠ ʧʨʠʤʝʥʝʥ ʤʥʦʞʝʩʪʚʝʥʥʳʡ 

ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʦʦʯʝʨʝʜʥʦ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ, ʛʨʫʰʠ, ʧʝʨʩʠʢʘ, ʚʠʰʥʠ, 

ʤʦʨʢʦʚʠ, ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʮʝʥʝʥʘ ʧʨʝʜʠʢʪʦʨʥʘʷ ʩʠʣʘ 

ʚʳʷʚʣʷʝʤʳʭ ʫ ʧʘʮʠʝʥʪʦʚ ʫʨʦʚʥʝʡ ʘʥʪʠʪʝʣ sIgE ʢ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ. ʅʘʤʠ 

ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʚʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʥʘ ʧʨʦʛʥʦʟ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʧʠʱʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 3.3.3., 3.3.4., 3.3.5., 3.3.6., 3.3.7. 
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ʊʘʙʣʠʮʘ 3.3.3.  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʥʘ 

ʦʮʝʥʢʫ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ 

  ʗʙʣʦʢʦ-

ɹʝʨʝʟʘ 

ʗʙʣʦʢʦ-

ʆʣʴʭʘ 

ʗʙʣʦʢʦ-

ʃʝʱʠʥʘ 

ʗʙʣʦʢʦ-

ɼʫʙ 

ʗʙʣʦʢʦ-

ɹʝʨʝʟʘ-ʆʣʴʭʘ-

ʃʝʱʠʥʘ-ɼʫʙ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,24 0,35 0,39 0,50 0,53 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,49 0,59 0,62 0,71 0,73 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

13,25 5,47 5,31 4,05 3,98 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʊʘʙʣʠʮʘ 3.3.4  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ 

ʜʝʨʝʚʴʝʚ ʥʘ ʦʮʝʥʢʫ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ 

  ɻʨʫʰʘ-

ɹʝʨʝʟʘ 

ɻʨʫʰʘ-

ʆʣʴʭʘ 

ɻʨʫʰʘ-

ʃʝʱʠʥʘ 

ɻʨʫʰʘ-

ɼʫʙ 

ɻʨʫʰʘ-ɹʝʨʝʟʘ-

ʆʣʴʭʘ-

ʃʝʱʠʥʘ-ɼʫʙ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,20 0,23 0,33 0,40 0,43 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,45 0,48 0,57 0,63 0,65 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

9,55 5,12 4,79 2,83 2,79 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʊʘʙʣʠʮʘ 3.3.5  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʥʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʝʨʩʠʢʘ 

  ʇʝʨʩʠʢ-

ɹʝʨʝʟʘ 

ʇʝʨʩʠʢ-

ʆʣʴʭʘ 

ʇʝʨʩʠʢ-

ʃʝʱʠʥʘ 

ʇʝʨʩʠʢ-

ɼʫʙ 

ʇʝʨʩʠʢ-

ɹʝʨʝʟʘ-ʆʣʴʭʘ-

ʃʝʱʠʥʘ-ɼʫʙ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,22 0,28 0,34 0,50 0,51 
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ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,47 0,53 0,59 0,71 0,71 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

10,96 5,17 4,95 4,29 4,29 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʊʘʙʣʠʮʘ 3.3.6. 

 ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ 

ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʚʠʰʥʠ 

  ɺʠʰʥʷ-

ɹʝʨʝʟʘ 

ɺʠʰʥʷ-

ʆʣʴʭʘ 

ɺʠʰʥʷ-

ʃʝʱʠʥʘ 

ɺʠʰʥʷ-

ɼʫʙ 

ɺʠʰʥʷ-ɹʝʨʝʟʘ-

ʆʣʴʭʘ-ʃʝʱʠʥʘ-

ɼʫʙ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,20 0,31 0,35 0,45 0,47 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,45 0,56 0,59 0,67 0,68 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

9,67 3,57 3,47 3,18 3,17 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʊʘʙʣʠʮʘ 3.3.7.  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ 

ʜʝʨʝʚʴʝʚ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ 

  ʄʦʨʢʦʚʴ-

ɹʝʨʝʟʘ 

ʄʦʨʢʦʚʴ-

ʆʣʴʭʘ 

ʄʦʨʢʦʚʴ-

ʃʝʱʠʥʘ 

ʄʦʨʢʦʚ-ɹ

ɼʫʙ 

ʄʦʨʢʦʚʴ-

ɹʝʨʝʟʘ-ʆʣʴʭʘ-

ʃʝʱʠʥʘ-ɼʫʙ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,12 0,13 0,17 0,17 0,18 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,34 0,36 0,41 0,41 0,42 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

6,67 2,96 2,88 2,82 2,84 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 
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ɹʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʧʨʦʛʥʦʟ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ, 

ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʟʥʘʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʦʣʴʭʠ 

ʠ ʣʝʱʠʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʘʣʣʝʨʛʝʥʦʚ ʠʟʫʯʘʝʤʳʭ ʬʨʫʢʪʦʚ, ʠʤʝʝʪ ʩʣʘʙʫʶ ʩʠʣʫ. 

ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʙʣʶʜʘʣʘʩʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʠ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʠʤʝʣ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʯʪʦ ʛʦʚʦʨʠʣʦ ʦ ʥʘʣʠʯʠʝ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʦʩʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʪʦʨʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ 

(ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʦʣʴʭʠ, ʣʝʱʠʥʳ ʠʣʠ ʜʫʙʘ) 

ʥʘʤʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʝʜʩʢʘʟʳʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ. ʇʨʝʜʠʢʪʠʚʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʝʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝ ʧʨʝʚʳʰʘʣʘ 55%.  

ɼʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgE ʘʥʪʠʪʝʣ ʢ 

ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʧʘʮʠʝʥʪʦʚ 

ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ sIgE ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

3.3.8. 

ʊʘʙʣʠʮʘ 3.3.8.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ sIgE ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʫ ʧʘʮʠʝʥʪʘ ʚ ʢʨʦʚʠ ʘʥʪʠʪʝʣ ʢ ʜʫʙʫ  

  sIgE ʷʙʣʦʢʦ sIgɽ ʛʨʫʰʘ sIgE ʧʝʨʩʠʢ sIgɽ ʚʠʰʥʷ sIgE ʤʦʨʢʦʚʴ 

ʋʨʦʚʝʥʴ 

sIgEt7, ʢɽ/ʣ 

ʂʣʘʩʩ  ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ 

ʦʪʢʣ. 

0,1-0,34 0 0,32 0,18 0,33 0,19 0,22 0,15 0,23 0,14 0,16 0,13 

0,35-0,69 I 0,42 0,38 0,39 0,40 0,44 0,47 0,38 0,44 0,31 0,37 

0,70-3,49 II  1,96 2,17 1,22 1,56 1,74 1,45 1,37 1,58 1,05 1,54 

3,50-17,49 III  5,00 3,83 3,08 2,59 4,31 3,91 3,42 2,86 2,23 3,35 

17,5-49,9 IV  13,47 8,60 8,26 5,48 12,85 10,88 9,92 6,80 5,14 3,70 

50,0-99,9 V - - - - - - - - - - 

sIgEt7>100 VI  - - - - - - - - - - 
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ɹʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʣʦ 49,9ʢɽ/ʣ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʝ IV-ʢʣʘʩʩʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʚ 

ʟʥʘʯʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʞʜʫ ʘʥʪʠʪʝʣʘʤʠ sIgEt7 ʠ ʘʥʪʠʪʝʣʘʤʠ sIgE ʢ 

ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʜʣʷ ʟʥʘʯʝʥʠʡ ʧʨʝʚʳʰʘʶʱʠʭ 3,5ʢɽ/ʣ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ III  ʠ IV ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (ʨ<0,001 ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ 

ʩʨʘʚʥʝʥʠʷ). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.3.2. ʠ 3.3.3. 

  

ʈʠʩ.3.3.2. ɼʠʘʧʘʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ 

ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ

Median; Box: 10%-90%; Whisker: Non-Outlier Range
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ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʚ
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ

Median; Box: 10%-90%; Whisker: Non-Outlier Range
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ʈʠʩ.3.3.3. ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʤʦʨʢʦʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ 

 

ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʤʝʞʜʫ 

ʜʠʘʧʘʟʦʥʘʤʠ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ I ʠ II , I ʠ III , I ʠ IV-ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (p<0,009), 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʫʨʦʚʥʶ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʨʘʟʣʠʯʠʝ ʪʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʝʞʜʫ ʜʠʘʧʘʟʦʥʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ II  ʠ III  

(p<0,003), II  ʠ IV-ʢʣʘʩʩʘʤ (p<0,002) ʠ ʜʠʘʧʘʟʦʥʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ III  ʠ IV-

ʢʣʘʩʩʘʤ (ʨ<0,001). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʚʝʪʘ ʥʘ ʘʣʣʝʨʛʝʥʳ ʜʫʙʘ ʠ ʤʦʨʢʦʚʠ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʚ ʫʨʦʚʥʝ ʘʥʪʠʪʝʣ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 0 ʠ IV, I ʠ IV, II  ʠ IV, III  ʠ IV-ʢʣʘʩʩʘʤ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (ʨ<0,003). 

ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʜʠʘʧʘʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʬʨʫʢʪʦʚ ʠ ʤʦʨʢʦʚʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʜʫʙʘ. ɺ ʜʘʥʥʳʝ ʜʠʘʧʘʟʦʥʳ ʧʦʧʘʜʘʣʠ 95% ʟʥʘʯʝʥʠʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3.9. 
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ʊʘʙʣʠʮʘ 3.3.9.  

ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ 

ʈʦʟʦʚʳʝ ʠ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgɽ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ 

 

  

0-ʢʣʘʩʩ  

(0,01-0,34, 

ʢɽ/ʣ) 

I-ʢʣʘʩʩ 

(0,35-0,69, 

ʢɽ/ʣ) 

II -ʢʣʘʩʩ 

(0,70-3,49, 

ʢɽ/ʣ) 

III -ʢʣʘʩʩ 

(3,5-17,49, 

ʢɽ/ʣ) 

IV-ʢʣʘʩʩ 

(17,5-49,9, 

ʢɽ/ʣ) 

 ʢɽ/ʣ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ 

sIgE ʢ ʷʙʣʦʢʫ 0,07 0,61 0,11 1,08 0,29 4,55 0,70 9,65 1,86 22,20 

sIgE ʢ ʛʨʫʰʝ 0,11 0,71 0,08 1,28 0,22 2,41 0,41 7,20 1,74 19,90 

sIgE ʢ ʧʝʨʩʠʢʫ 0,08 0,43 0,17 1,39 0,22 4,41 0,60 7,75 1,57 25,00 

sIgE ʢ ʚʠʰʥʝ 0,08 0,44 0,10 1,53 0,22 2,95 0,63 7,76 1,52 19,00 

sIgE ʢ ʤʦʨʢʦʚʠ 0,01 0,35 0,03 1,21 0,02 3,41 0,07 5,43 0,08 10,30 

 

ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚ ʦʙʨʘʟʮʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʬʨʫʢʪʦʚ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘʭʦʜʠʣʦʩʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʨʦʚʥʷ sIgEt7. ʇʨʠ ʟʥʘʯʝʥʠʷʭ sIgEt7, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 0-III  ʢʣʘʩʩʫ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʬʨʫʢʪʘʤ ʠ ʤʦʨʢʦʚʠ ʪʘʢʞʝ ʥʝ ʧʨʝʚʳʰʘʣ III  

ʢʣʘʩʩ, ʘ ʧʨʠ ʟʥʘʯʝʥʠʷʭ sIgEt7 ʚ ʜʠʘʧʘʟʦʥʝ 17,5-49,9 ʢɽ/ʣ - ʥʝ ʧʨʝʚʳʰʘʣ 25 ʢɽ/ʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ 

ʷʚʣʷʣʩʷ ʤʘʨʢʝʨʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʠʟʫʯʘʝʤʳʤ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʘ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠ ʠʟʚʝʩʪʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ 

ɹʝʨʝʟʦʚʳʝ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʳʣʦ 

ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʢʘʢ ʘʣʣʝʨʛʝʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ sIgE ʘʥʪʠʪʝʣ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3.10. 
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ʊʘʙʣʠʮʘ 3.3.10.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ sIgE ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʫ ʧʘʮʠʝʥʪʘ ʘʥʪʠʪʝʣ ʢ ʙʝʨʝʟʝ 

    sIgE ʷʙʣʦʢʦ sIgɽ ʛʨʫʰʘ sIgE ʧʝʨʩʠʢ sIgɽ ʚʠʰʥʷ sIgE ʤʦʨʢʦʚʴ 

ʋʨʦʚʝʥʴ 

sIgEt3, ʢɽ/ʣ 

ʂʣʘʩʩ ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

0,35-0,69 I 0,49 0,35 0,65 0,63 0,52 0,27 0,51 0,24 0,31 0,2 

0,70-3,49 II  0,54 0,42 0,86 1,04 0,79 0,9 0,91 1,32 0,67 0,98 

3,50-17,49 III  0,99 1,12 0,65 0,54 1,02 1,3 0,64 0,58 0,7 1,06 

17,5-49,9 IV  3,01 3,32 1,95 1,93 2,91 3,03 2,11 2,05 1,5 2,16 

50,0-99,9 V 6,05 4,68 3,69 3,19 4,91 5,01 3,71 3,34 2,43 3,62 

sIgEt3>100 VI  20,39 21,42 13,45 15,65 16,6 17,8 13,8 15,89 7,42 10,62 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3.3.10. ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.3.4. ʠ 3.3.5. 

 

ʈʠʩ.3.3.4 ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 
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ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ

Median; Box: 10%-90%; Whisker: Non-Outlier Range
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʮʚʝʪʥʳʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ sIgEt3 ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ I ʠʣʠ II  ʢʣʘʩʩʫ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ [0,35 ï 3,49 ʢɽ/ʣ], ʟʥʘʯʝʥʠʷ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (p>0,05).  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʷʭ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ 

ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʝ 3,50 ʢɽ/ʣ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ III , IV, V, VI -ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ 

ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ, p<0,001).  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ 

ʧʠʱʝʚʦʤʫ ʘʣʣʝʨʛʝʥʫ (ʷʙʣʦʢʦ, ʛʨʫʘh, ʧʝʨʩʠʢ, ʚʠʰʥ̫, ʤʦʨʢʦʚ)ɹ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ sIgEt3 (ʦʪ I ʜʦ VI-ʢʣʘʩʩʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ), ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠ ̫ʤʝʞʜʫ ʟʥʘʯʝʥʠ̫ ʤʠ sIgE, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ I ʠ V, I ʠ VI - ʢʣʘʩʩʘʤ (ʨ<0,03), ʤʝʞʜʫ ʜʠʘʧʘʟʦʥʘʤʠ 

ʟʥʘʯʝʥʠʡ sIgE, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ II  ʠ V, II  ʠ VI-ʢʣʘʩʩʘʤ (p<0,007), 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʳʚʦʨʦʪʢʝ ʧʘʮʠʝʥʪʘ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʠʟ ʜʠʘʧʘʟʦʥʘ III  ʠ IV, III  ʠ V, III  ʠ 

VI (ʨ<0,002), ʠʟ ʜʠʘʧʘʟʦʥʘ IV ʠ V (ʨ<0,02), IV ʠ VI (ʨ<0,001)., ʠʟ ʜʠʘʧʘʟʦʥʘ V ʠ 

VI (ʨ<0,001). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.3.5. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʜʠʘʧʘʟʦʥʳ, ʚ ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʝʪ 95% ʚʩʝʭ ʟʥʘʯʝʥʠʡ 

sIgE ʢ ʬʨʫʢʪʘʤ ʠ ʤʦʨʢʦʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ sIgEt3. ɼʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3.11. 
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ʈʠʩ.3.3.5. ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʤʦʨʢʦʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ 

ʊʘʙʣʠʮʘ 3.3.11.  

ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ 

ʈʦʟʦʮʚʝʪʥʳʝ ʠ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgɽ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ 

 

0-ʢʣʘʩʩ 

(0,01-0,34, 

ʢɽ/ʣ) 

I-ʢʣʘʩʩ 

(0,35-0,69, 

ʢɽ/ʣ) 

II -ʢʣʘʩʩ 

(0,70-3,49, 

ʢɽ/ʣ) 

III -ʢʣʘʩʩ 

(3,5-17,49, 

ʢɽ/ʣ) 

IV-ʢʣʘʩʩ 

(17,5-49,9, 

ʢɽ/ʣ) 

V-ʢʣʘʩʩ 

(0,01-0,34, 

ʢɽ/ʣ) 

   ʢɽ/ʣ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ 

sIgE ʢ ʷʙʣʦʢʫ 0,14 1,15 0,11 1,08 0,18 2,84 0,34 8,60 0,74 12,00 1,63 47,50 

sIgE ʢ ʛʨʫʰʝ 0,18 2,22 0,08 1,38 0,16 3,06 0,23 4,80 0,47 8,74 1,04 23,80 

sIgE ʢ ʧʝʨʩʠʢʫ 0,22 1,11 0,08 2,38 0,09 2,37 0,22 7,45 0,66 10,89 1,33 37,50 

sIgE ʢ ʚʠʰʥʝ 0,20 0,90 0,10 1,57 0,09 3,55 0,22 5,20 0,76 8,23 1,52 28,40 

sIgE ʢ ʤʦʨʢʦʚʠ 0,07 0,69 0,07 2,48 0,03 2,86 0,02 4,57 0,07 6,10 0,16 29,50 

 

ʉ ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ sIgE ʢ ʙʝʨʝʟʝ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʫʨʦʚʥʷ 

ʘʥʪʠʪʝʣ ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ sIgEt3 [0,35 ï 99,9] ʢɽ/ʣ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʬʨʫʢʪʘʤ ʠ ʤʦʨʢʦʚʠ ʥʝ 

ʧʨʝʚʳʰʘʣ 15 ʢɽ/ʣ, ʘ ʚ ʩʣʫʯʘʝ ʫʨʦʚʥʷ sIgE>100 ʢɽ/ʣ, ʥʝ ʧʨʝʚʳʰʘʣ ʟʥʘʯʝʥʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ IV ʢʣʘʩʩʫ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. 

ʉ ʮʝʣʴʶ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʤʝʶʱʠʭ ʢʨʘʡʥʝ ʰʠʨʦʢʠʡ ʨʘʟʙʨʦʩ 

ʦʪ 0,10 ʜʦ 100 ʢɽ/ʣ, ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
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ʘʥʪʠʪʝʣ ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE, ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ʠ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ. 

ʊʘʙʣʠʮʘ 3.3.12.  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ 

ʧʦ ʟʥʘʯʝʥʠʶ sIgE ʜʫʙʘ, ʠ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ 95 % ʚʩʝʭ ʟʥʘʯʝʥʠʡ 

 ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, % 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, % 

ʄʝʜʠʘʥʘ, % 95% ʜʠʘʧʘʟʦʥ 

 

sIgE ʷʙʣʦʢʘ f49 77,82 67,05 61,96 6,10 234,62 

sIgE ʛʨʫʰʠ f94 52,65 57,04 34,29 4,00 182,37 

sIgE ʧʝʨʩʠʢa f95 72,75 77,84 52,83 2,70 205,23 

sIgE ʚʠʰʥʠ f242 53,89 53,69 36,93 2,10 168,68 

sIgE ʤʦʨʢʦʚʠ f31 48,43 57,06 26,89 2,10 147,31 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʘʧʘʟʦʥʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʠ ʤʦʨʢʦʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ sIgEt7 ʜʘʣʦ ʢʨʘʡʥʝ 

ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʛ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥ ʚ ʢʘʯʝʩʪʚʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ 

sIgE ʢ ʠʩʩʣʝʜʫʝʤʳʤ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE, 

ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ (sIgE ʧʠʝɦʚʦʡ 

ʘʣʣʝʨʛʝʥ/sIgE ʙʝʨʝʟʘ, %) ʧʦʢʘʟʘʣ ʭʦʨʦʰʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʠ ʤʦʨʢʦʚʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʢ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʫ ʧʘʮʠʝʥʪʘ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ 

(sIgEʬʨʫʢʪ/sIgEʙʝʨʝʟʘ, %) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ.2.2.13. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ 

ʙʳʣʦ ʦʪʣʠʯʥʳʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʘʢʞʝ ʤʝʜʠʘʥʘ ʠ ʠʥʪʝʨʢʚʘʥʪʠʣʴʥʳʡ ʨʘʟʙʨʦʩ.  
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ʊʘʙʣʠʮʘ. 3.3.13.  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʢ 

ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ sIgEt3 

  

ɺʩʝʛʦ 

ʧʘʮʠʝʥʪʦʚ, N 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, % 

ʉʪʘʥʜ.ʦʪʢʣ. 

%. 

ʄʝʜʠʘʥʘ, 

% 

25 

ʧʝʨʮ. 

75 

ʧʝʨʮ. 

sIgE ʷʙʣʦʢʘ f49 192 13,66 15,78 7,99 3,86 17,49 

sIgE ʛʨʫʰʠ f94 192 10,08 15,39 5,37 2,42 10,46 

sIgE ʧʝʨʩʠʢa f95 192 12,07 14,62 6,38 3,07 15,20 

sIgE ʚʠʰʥʠ f242 187 9,89 14,30 5,20 2,56 11,40 

sIgE ʤʦʨʢʦʚʠ f31 187 6,80 11,72 2,42 0,74 7,34 

 

ɺ ʩʨʝʜʥʝʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ 

ʩʦʩʪʘʚʠʣʘ 13,66Ñ15,78% ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ.  

ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ ï 10,08Ñ15,39%. ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʧʝʨʩʠʢʘ ï 12,07Ñ14,62%. ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʚʠʰʥʠ ï 

9,89Ñ14,30%. ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ 6,80Ñ11,72%. 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ sIgEt3

 Median 

  5%-95% 

 Non-Outlier Range 

 Outliers

 Extremesf49         f94         f95         f242        f31

sIgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
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ʈʠʩ.3.3.6. ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ sIgE ʢ 

ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʧʠʱʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 
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ʙʝʨʝʟʳ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʚʝʣʠʯʠʥ ʠ 

ʨʘʩʩʯʠʪʘʥʳ ʠʥʪʝʨʚʘʣʳ, ʚ ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʝʪ 90-95% ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.3.7 ʠ 3.3.8 

ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ, %

sIgEf31*, N = 187, (Mean=6,81; Std.dev=11,68)

D = 0,06; p < 0,01

0,02 8,93 17,84 26,75 35,65 44,56 53,47 62,37 71,28 80,19 89,10

sIgEf31*

0%

11%

21%

32%

43%

53%

64%

74%

N
o
 o

f 
o
b
s

0

20

40

60

80

100

120

140

 

ʈʠʩ.3.3.7. ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ 

 

ʈʠʩ.3.3.8. ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʚʳʝ 

ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ, %

sIgEf49*, N = 192, (Mean=13,59; Std.dev=15,76)

D = 0,13; p < 0,01

0,17 9,70 19,23 28,77 38,30 47,83 57,37 66,90 76,43 85,97 95,50
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ʧʝʨʩʠʢʘ, %

sIgEf95*, N = 192, (Mean=11,92; Std.dev=14,55)
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%

sIgEf 242*, N = 187, (Mean=9,89, Std.dev =14,30)

D = 0,07; p < 0,01
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ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ, %

sIgEf94*, N = 192, (Mean=10,03; Std.dev=15,36)

D = 0,11; p < 0,01
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ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʘʥʪʠʪʝʣ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʛʨʫʧʧʳ 

ʘʣʣʝʨʛʝʥʦʚ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (p>0,05). ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʠʩʪʦʛʨʘʤʤ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʫʟʢʠʭ ʠʥʪʝʨʚʘʣʘʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʘʣʣʝʨʛʝʥʦʚ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 95% ʜʠʘʧʘʟʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3.14. 

ʊʘʙʣʠʮʘ 3.3.14. 

ɼʠʘʧʘʟʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ 

ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʚʳʝ ʠ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ, % ʦʪ ʫʨʦʚʥʷ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ 

% sIgE ʢ ʷʙʣʦʢʫ  sIgE ʢ ʛʨʫʰʝ sIgE ʢ ʧʝʨʩʠʢʫ sIgE ʢ ʚʠʰʥʝ sIgE ʢ ʤʦʨʢʦʚʠ 

 ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ 

94-95% 0,17 41,48 0,17 28,7 0,29 39,24 0,22 29,06 0,10 35,17 

90-91% 0,17 34,49 0,17 20,98 0,29 30,2 0,22 22,3 0,10 20,07 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ sIgE ʜʣʷ ʘʣʣʝʨʛʝʥʦʚ ʷʙʣʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝ ʙʦʣʝʝ 35% ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʙʝʨʝʟʝ, ʥʝ ʙʦʣʝʝ 31% ʜʣʷ ʘʣʣʝʨʛʝʥʦʚ ʧʝʨʩʠʢʘ, 

ʠ ʥʝ ʙʦʣʝʝ 23% ʜʣʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ, ʚʠʰʥʠ ʠ ʤʦʨʢʦʚʠ (ʜʣʷ 90% 

ʧʘʮʠʝʥʪʦʚ), ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʙʝʨʝʟʳ (ʪʘʢ ʞʝ, ʢʘʢ ʠ sIgE ʢ ʜʫʙʫ) ʤʘʨʢʝʨʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ 

ʠʟʫʯʘʝʤʳʤ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʦʪʚʝʪʘ ʥʘ ʘʣʣʝʨʛʝʥʳ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ 

ʈʦʟʦʚʳʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʩʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʠʩʩʣʝʜʫʝʤʳʭ ʘʥʪʠʪʝʣ sIgE (r>0,85 ʜʣʷ ʚʩʝʭ ʬʨʫʢʪʦʚ) ʠ ʫʤʝʨʝʥʥʘʷ ʩʚʷʟʴ 

ʩ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ (r>0,55).  ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.3.15. 

ʊʘʙʣʠʮʘ 3.3.15.  

ʇʨʦʩʪʘʷ ʣʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʇʠʨʩʦʥʘ ʫʨʦʚʥʷ sIgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

  

sIgE ʢ ʷʙʣʦʢʫ sIgE ʢ ʛʨʫʰʝ sIgE ʢ ʧʝʨʩʠʢʫ sIgE ʢ ʚʠʰʥʝ sIgE ʢ 

ʤʦʨʢʦʚʠ 

sIgE ʢ ʷʙʣʦʢʫ 1,00 0,9 0,89 0,94 0,64 

sIgE ʢ ʛʨʫʰʝ 0,9 1,00 0,8 0,84 0,62 
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sIgE ʢ ʧʝʨʩʠʢʫ 0,89 0,8 1,00 0,93 0,61 

sIgE ʢ ʚʠʰʥʝ 0,94 0,84 0,93 1,00 0,57 

sIgE ʢ ʤʦʨʢʦʚʠ 0,62 0,62 0,61 0,57 1,00 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʢʦʪʦʨʦʤ ʚ 

ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʦʡ ʚʳʩʪʫʧʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʧʠʱʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʠʣʫʯʰʝʝ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (sIgE ʢ ̫ ʙʣʦʢʫ) ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ 

ʧʝʨʝʤʝʥʥʳʤ (sIgE ʢ ʛʨʫʝh, ʧʝʨʩʠʢʫ, ʚʠʰʥʝ) ʠ ʥʘʠʤʝʥʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʣʷ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʧʝʨʩʠʢʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2 
ʩʦʩʪʘʚʠʣ 0,74 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʨ<0,0001, ʪ.ʝ 74% ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʠ ʧʨʝʜʩʢʘʟʘʥʳ, ʘ 26% 

ʦʩʪʘʪʦʯʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ 

ʨʘʚʥʳʤ 0,86 (ʨ<0,0001), ʯʪʦ ʦʟʥʘʯʘʣʦ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʝʨʩʠʢʘ ʠ ʨʦʩʪʦʤ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ. ʉʭʦʜʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʨʦʩʪʘ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʠ ʛʨʫʰʠ 

(R
2
=0,85, ʨ<0,0001), ʷʙʣʦʢʘ ʠ ʚʠʰʥʠ (R

2
=0,87, ʨ<0,0001). 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʠ ʙʦʣʝʝ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʝʨʩʠʢʘ, ʛʨʫʰʠ, 

ʚʠʰʥʠ) ʧʦʟʚʦʣʠʣʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ 90% ʠʩʭʦʜʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɿʥʘʯʝʥʠʝ R
2
 

ʙʣʠʟʢʦʝ ʢ 1.0 ʧʦʢʘʟʳʚʘʣʦ, ʯʪʦ ʤʦʜʝʣʴ ʦʙʲʷʩʥʷʝʪ ʧʦʯʪʠ ʚʩʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʨʦʩʪʘ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʝʜʩʢʘʟʳʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʜʝʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʙʳʣʘ ʥʝ ʚʝʣʠʢʘ (R
2
<0,37, ʨ<0,0001). 

 ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʠh ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʠʣʫʯʰʝʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʜʘʥʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʧʝʨʝʤʝʥʥʳʤ: sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ (R
2
=0,85, 

ʨ<0,0001), ʚʠʰʥʠ (R
2
=0,70, ʨ<0,0001) ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʝʨʩʠʢʘ (R

2
=0,61, 

ʨ<0,0001), ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʠʤʝʥʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 
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ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ ʙʳʣʦ ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʦ (R
2
<0,31, ʨ<0,0001).  

ɼʣʷ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ - ʢʦʥʮʝʥʪʨʘʮʠʷ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʝʨʩʠʢʘ  - 

ʥʘʠʤʝʥʴʰʝʝ ʦʩʪʘʪʦʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʣʷ 85% (ʨ<0,0001) ʝʩʣʠ ʚ 

ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠ ʁ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʚʠʰʥʠ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ: ʢʦʥʮʝʥʪʨʘʮʠʷ sIgE 

ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʠʣʠ ʛʨʫʰʠ - ʧʦʢʘʟʘʣʦ ʥʘʠʤʝʥʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ 74% ʠ 61% ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʨ<0,0001). ɺʢʣʶʯʝʥʠʝ ʚ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʷʙʣʦʢʦ-

ʚʠʰʥʷ, ʛʨʫʰʘ-ʚʠʰʥʷ ʠʣʠ ʪʨʝʭ ʧʝʨʝʤʝʥʥʳʭ ʷʙʣʦʢʦ-ʛʨʫʰʘ-ʚʠʰʥʷ ʥʝ ʚʣʠʷʣʦ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (R
2
=0,85, ʨ<0,0001). ʈʘʩʩʤʦʪʨʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʙʳʣʦ 

ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʦ (R
2
<0,44, ʨ<0,0001).  

ʃʫʯʰʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʫʨʦʚʥʷ sIgE ʚʠʰʥʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ (R
2
=0,87, ʨ<0,0001), ʧʝʨʩʠʢʘ (R

2
=0,85, 

ʨ<0,0001) ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʛʨʫʰʠ (R
2
=0,70, ʨ<0,0001). ɺʢʣʶʯʝʥʠʝ ʚ ʘʥʘʣʠʟ 

ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷ sIgE ʢ ʧʘʨʘʤ ʘʣʣʝʨʛʝʥʦʚ ʛʨʫʰʘ-

ʷʙʣʦʢʦ ʠʣʠ ʛʨʫʰʘ-ʧʝʨʩʠʢ ʧʦʟʚʦʣʷʣʦ ʜʦʩʪʠʯʴ ʥʘʠʤʝʥʴʰʝʛʦ ʦʩʪʘʪʦʯʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʜʣʷ 88% ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʧʨʠ ʢʦʤʙʠʥʘʮʠʠ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʦ-ʧʝʨʩʠʢ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʩʦʩʪʘʚʠʣ R
2
=0,92, 

ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,0001. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgEf242 ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʤʦʨʢʦʚʠ ʙʳʣʦ ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʦ (R
2
<0,32, ʨ<0,0001).  

ɸʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʢʘʢ ʟʘʚʠʩʠʤʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʧʦʢʘʟʘʣ ʩʣʘʙʫʶ ʧʨʝʜʠʢʪʦʨʥʫʶ ʩʠʣʫ ʧʘʨʘʤʝʪʨʦʚ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʬʨʫʢʪʦʚ (ʷʙʣʦʢʦ, ʛʨʫʰʘ, ʚʠʰʥʷ, ʧʝʨʩʠʢ), ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʣ 35%, ʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʘʥʘʣʠʟ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭ, 
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ʪʨʝʭ ʠʣʠ ʯʝʪʳʨʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʛʥʦʟ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE f31 ʥʝ ʧʨʝʚʳʰʘʣ 44%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʨʦʩʪʦʤ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʚr ʝ. 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʩʪʫʧʘʣʦ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʫ ʠʟʫʯʘʝʤʦʛʦ ʬʨʫʢʪʘ, ʪʦ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʧʨʦʯʠʤ ʛʨʫʧʧʘʤ ʘʣʣʝʨʛʝʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʦʙʣʘʜʘʣʠ 

ʚʳʩʦʢʦʡ ʧʨʝʜʠʢʪʠʚʥʦʡ ʩʠʣʦʡ, ʘ ʧʨʦʛʥʦʟ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʙʳʣ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʢʣʶʯʝʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʷʚʣʷʣʦʩʴ 

ʭʦʨʦʰʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʠʟʫʯʘʝʤʳʭ ʬʨʫʢʪʦʚ, 

ʥʘʤʠ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ sIgE ʷʙʣʦʢʘ ʧʦ 

ʜʠʘʧʘʟʦʥʘʤ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ, ʧʝʨʩʠʢʘ, ʚʠʰʥʠ ʚ ʜʘʥʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3.16. 

ʊʘʙʣʠʮʘ 3.3.16.  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʯʝʥʠʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ 

    sIgE ʷʙʣʦʢʦ sIgɽ ʛʨʫʰʘ sIgE ʧʝʨʩʠʢ sIgɽ ʚʠʰʥʷ sIgE ʤʦʨʢʦʚʴ 

ʋʨʦʚʝʥʴ 

sIgE ʷʙʣʦʢʦ, 

ʢɽ/ʣ 

 ʂʣʘʩʩ ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʉʨʝʜ. 

ʟʥʘʯ. 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

0,1-0,34 0 0,19 0,08 0,22 0,14 0,20 0,13 0,23 0,15 0,17 0,12 

0,35-0,69 I 0,50 0,10 0,47 0,26 0,60 0,40 0,44 0,22 0,45 0,57 

0,70-3,49 II  1,92 0,78 1,38 0,74 2,46 3,10 1,58 0,92 1,18 1,27 

3,50-17,49 III  8,26 3,85 5,20 3,32 7,24 5,58 5,72 3,99 3,29 3,74 

17,5-49,9 IV  26,97 8,47 17,47 9,92 21,17 12,16 17,57 7,99 10,32 12,18 

50,0-99,9 V 75,98 17,08 50,92 17,28 54,80 25,51 53,96 26,26 21,71 16,51 

>100 VI  *  *  *  *  *  *  *  *  *  *  

 

ɻʜʝ * - ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʣʘʩʩʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3.3.16 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.3.9. 
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ʈʠʩ. 3.3.9. ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʬʨʫʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʩʚʷʟʠ ʟʥʘʯʝʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʠ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ 

ʈʦʟʦʚʳʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʜʠʘʧʘʟʦʥʳ, ʚ ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʝʪ 90-95% ʚʩʝʭ 

ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʟʥʘʯʝʥʠʷ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3.17. 

ʊʘʙʣʠʮʘ 3.3.17.  

ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ 

ʈʦʟʦʚʳʝ ʠ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgɽ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ 

  

0-ʢʣʘʩʩ 

(0,01-0,34) 

I-ʢʣʘʩʩ 

(0,35-0,69) 

II -ʢʣʘʩʩ 

(0,70-3,49) 

III -ʢʣʘʩʩ 

(3,5-17,49) 

IV -ʢʣʘʩʩ 

(17,49-49,9) 

V-ʢʣʘʩʩ 

(50,0-99,9) 

 ʢɽ/ʣ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ ʦʪ ʜʦ 

sIgE ʢ 

ʛʨʫʰʝ 
0,07 0,45 0,13 0,81 0,31 2,28 1,59 9,46 8,10 22,40 20,30 66,60 

sIgE ʢ 0,03 0,36 0,18 1,29 0,52 4,01 1,70 14,90 3,07 37,10 31,50 91,20 

ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ  ʚʠʰʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ

Median; Box: 10%-90%; Whisker: Non-Outlier Range
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 Outliers
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ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ  ʛʨʫʰʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ

Median; Box: 10%-90%; Whisker: Non-Outlier Range

 Median 

 10%-90% 

 Non-Outlier Range 

 Outliers

 Extremes
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ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ  ʷʙʣʦʢʘ ʚ ʜʠʘʧʘʟʦʥʝ 0,1-99,9 ʢɽ/ʣ

Median; Box: 10%-90%; Whisker: Non-Outlier Range

 Median 

 10%-90% 

 Non-Outlier Range 

 Outliers

 Extremes
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ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ

Median; Box: 10%-90%; Whisker: Non-Outlier Range

 Median 
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 Outliers
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ʧʝʨʩʠʢʫ 

sIgE ʢ 

ʚʠʰʥʝ 
0,08 0,49 0,14 0,76 0,43 2,84 1,30 10,80 6,35 28,40 24,30 86,40 

sIgE ʢ 

ʤʦʨʢʦʚʠ 
0,01 0,35 0,01 1,50 0,06 2,74 0,08 10,10 0,80 31,60 1,93 42,10 

 

ʉ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʡ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʠʟʫʯʘʝʤʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. ɺʳʜʝʣʝʥʥʳʝ ʜʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʢʘʟʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʫ 95% ʧʘʮʠʝʥʪʦʚ, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʤʘʨʢʝʨ ʫʨʦʚʥʷ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʨʦʜʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, 

ʜʫʙʘ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʛʨʫʰʠ, ʧʝʨʩʠʢʘ, ʚʠʰʥʠ, ʤʦʨʢʦʚʠ, ʘ 

ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʧʦʟʚʦʣʷʝʪ ʩ ʙʦʣʴʰʝʡ 

ʪʦʯʥʦʩʪʴʶ ʧʨʝʜʧʦʣʦʞʠʪʴ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʠʟʫʯʘʝʤʳʤ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʫʨʦʚʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE, ʚ ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʝʪ 95% 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʬʨʫʢʪʘʤ. 

ʏʝʤ ʙʦʣʴʰʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʩʯʝʪʝ ʟʥʘʯʝʥʠʡ, ʪʝʤ 

ʪʦʯʥʝʝ ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

 

 

3.4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʪʚʝʪʘ ʧʘʮʠʝʥʪʦʚ ʧʦʣʣʠʥʦʟʦʤ ʥʘ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʳ 
 

 

ʇʘʮʠʝʥʪʳ, ʠʤʝʶʱʠʝ IgE-ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ ʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ 

ʈʦʟʦʚʳʝ, ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ in vitro ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʩʝʤʝʡʩʪʚʘ ʙʝʣʢʦʚ PR-10 (ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʙʝʨʝʟʳ Bet v1 (137 ʧʘʮʠʝʥʪʦʚ), 

ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʧʝʨʩʠʢʘ Pur p1 (132 ʧʘʮʠʝʥʪʘ), ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʣʝʱʠʥʳ 

Cor ʘ1 (132 ʧʘʮʠʝʥʪʘ)), ʘ ʪʘʢʞʝ ʢ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ: Bet v2 
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(137 ʧʘʮʠʝʥʪʦʚ), Bet v4 (135 ʧʘʮʠʝʥʪʦʚ), Bet v6 (135 ʧʘʮʠʝʥʪʦʚ). ɼʣʷ in vitro 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʤʝʥʷʣʠʩʴ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʘʣʣʝʨʛʝʥʳ.  

ʇʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ 

sIgE ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʦʣʝʝ 90% ʜʝʪʝʡ ʥʘ ʬʦʥʝ 

ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ sIgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ 

ʘʣʣʝʨʛʝʥʦʚ ʙʝʨʝʟʳ (sIgEt3) ʥʘʙʣʶʜʘʣʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ sIgE ʢ 

ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ ʛʣʘʚʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʣʝʱʠʥʳ ʠ ʧʝʨʩʠʢʘ: rBet v1, rCor 

a1 ʠ rPru p1. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʯʠʤʳʡ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ sIgE ʢ ʤʠʥʦʨʥʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʚʩʪʨʝʯʘʣʩʷ ʨʝʜʢʦ: ʚ 12,59% ʩʣʫʯʘʝʚ (17 ʧʘʮʠʝʥʪʦʚ) 

ʦʙʥʘʨʫʞʝʥʳ sIgE ʘʥʪʠʪʝʣʘ rBet v2, ʚ 4,44% (6 ʧʘʮʠʝʥʪʦʚ) - ʢ rBet v4, ʠ ʚ 19,26% 

(26 ʧʘʮʠʝʥʪʦʚ) - ʢ rBet v6. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4.1. 

ʊʘʙʣʠʮʘ 3.4.1  

ʏʘʩʪʦʪʘ ʩʦʚʤʝʩʪʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ in vitro ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʥʘ ʘʣʣʝʨʛʝʥr ʙʝʨʝʟʳ ʠ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʳ 

  

ɺʩʝʛʦ 

ʧʘʮʠʝʥʪʦʚ 

ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩʦ ʟʥʘʯʠʤʳʤ 

ʫʨʦʚʥʝʤ sIgE (>0,35 ʢɽ/ʣ), (p<0,01) 

% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʘʮʠʝʥʪʦʚ, (p<0,01) 

sIgE ʢ rBet v1 135 132 97,78 

sIgE ʢ rBet v2 135 17 12,59 

sIgE ʢ rBet v4 135 6 4,44 

sIgE ʢ rBet v6 135 26 19,26 

sIgE ʢ rPru p1 132 123 93,18 

sIgE ʢ rCor a1 132 126 95,45 

 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʝʚʷʪʴ ʚʘʨʠʘʥʪʦʚ ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʳʣʴʮʫ 

ʙʝʨʝʟʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʘʩʴ ʤʦʥʦʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ rBet v1 (68,15%). ɺ 

29,63% ʩʣʫʯʘʝʚ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʦʬʠʣʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʨʷʜʫ ʩ ʥʘʣʠʯʠʝʤ ʫ ʧʘʮʠʝʥʪʘ 

ʘʥʪʠʪʝʣ ʢ rBet v1 ʠʤʝʣʠʩʴ sIgE ʢ ʦʜʥʦʤʫ, ʜʚʫʤ ʠʣʠ ʪʨʝʤ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ 

(22,96%, 5,93%, 0,74% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʬʠʣʝʡ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʠʥʦʨʥʳʤ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ 

ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʧʦʩʣʝ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʤʦʥʦʩʝʥʩʠʙʠʣʠʟʘʮʠʠ (sIgE 

ʪʦʣʴʢʦ ʢ rBet v1), ʥʘʭʦʜʠʣʩʷ ʧʨʦʬʠʣʴ ʩ ʢʦʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ ʢ ʠʟʦʬʣʘʚʦʥ-

ʨʝʜʫʢʪʘʟʝ çrBet v1+,v2-,v4-,v6+è (13,33%), ʘ ʥʘ ʪʨʝʪʴʝʤ ï ʩ ʢʦʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ 
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ʢ ʧʨʦʬʠʣʠʥʫ çrBet v1+,v2+,v4-,v6-ç (7,4%). ʇʨʦʬʠʣʴ çrBet v1+,v2+,v4-,v6+è 

ʚʩʪʨʝʯʘʝʪʩʷ ʫ 4,44% ʧʘʮʠʝʥʪʦʚ. ʀʥʳʝ ʪʠʧʳ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʧʳʣʴʮʝ ʙʝʨʝʟʳ 

ʚʩʪʨʝʯʘʣʠʩʴ ʢʨʘʡʥʝ ʨʝʜʢʦ (ʫ 2,22% - çrBet v1+,v2-,v4+,v6-è; ʫ 0,74% - çrBet 

v1+,v2+,v4+,v6-è ʠʣʠ çrBet v1+,v2-,v4+,v6+è, ʠʣʠ çrBet v1+,v2+,v4+,v6+è). ʅʝ 

ʚʳʷʚʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʠʟʫʯʘʝʤʳʝ ʤʠʥʦʨʥʳʝ 

ʘʣʣʝʨʛʝʥʳ ʚ ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʢʮʠʠ ʥʘ ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ ʙʝʨʝʟʳ rBet v1. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʚ 2,22% ʩʣʫʯʘʝʚ (ʫ 3 ʧʘʮʠʝʥʪʦʚ) ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʪʝʣ ʢ rBet v1, rBet v2, rBet 

v4, rBet v6 ʥʝ ʧʨʝʚʳʰʘʣʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 0,35 ʢɽ/ʣ, ʦʜʥʘʢʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ 

ʮʝʣʴʥʳʤ ʵʢʩʪʨʘʢʪʦʤ ʘʣʣʝʨʛʝʥʦʚ ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʜʘʚʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.4.1. 

 

ʈʠʩ.3.4.1. ʇʨʦʬʠʣʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʧʳʣʴʮʦʡ ʙʝʨʝʟʳ  

 

ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ 

ʘʣʣʝʨʛʝʥʦʚ ʙʝʨʝʟʳ ʠ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʙʝʨʝʟʳ rBet v1 ʠʤʝʶʪ ʩʭʦʜʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ (ʨ=0,501). ɼʘʥʥʳʝ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.4.2. 

 



 112 

 

ʈʠʩ.3.4.2. ʇʨʦʮʝʥʪʥʳʡ ʚʢʣʘʜ ʟʥʘʯʝʥʠʡ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʘʤʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

 

ɺ ʦʪʥʦʰʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʢʣʘʩʩʘʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

ʤʝʞʜʫ ʮʝʣʴʥʳʤ ʵʢʩʪʨʘʢʪʦʤ ʘʣʣʝʨʛʝʥʦʚ ʙʝʨʝʟʳ ʠ ʠʟʫʯʘʝʤʳʤʠ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤʠ ʢʨʦʤʝ rBet v1 ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʨʘʟʣʠʯʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ (ʨ<0,001). 

ɼʣʷ sIgE ʢ ʮʝʣʴʥʳʤ ʵʢʩʪʨʘʢʪʘʤ ʘʣʣʝʨʛʝʥʦʚ ʜʝʨʝʚʴʝʚ, ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ sIgE ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

3.4.2. 

ʊʘʙʣʠʮʘ 3.4.2.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ sIgE ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ 

ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʠ ʮʝʣʴʥʳʤʠ ʧʳʣʴʮʝʚʳʤʠ ʠ ʧʠʱʝʚʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ 

 sIgE 

ʙʝʨʝʟʘ 

sIgE 

ʦʣʴʭʘ 

sIgE 

ʣʝʱʠʥʘ 

sIgE 

ʜʫʙ 

sIgE 

ʷʙʣʦʢʦ 

sIgE 

ʛʨʫʰʘ 

sIgE 

ʧʝʨʩʠʢ 

sIgE 

ʚʠʰʥʷ 

sIgE 

ʤʦʨʢʦʚʴ 

rBet v1 0,942 0,893 0,708 0,524 0,510 0,486 0,447 0,496 0,324 

rBet v2 0,117 0,113 0,156 0,272 0,215 0,208 0,223 0,134 0,596 

rBet v4 0,114 0,213 0,304 0,343 -0,016 0,016 0,023 0,024 0,051 

rBet v6 0,251 0,292 0,303 0,204 0,468 0,412 0,3840 0,423 0,388 

 

ʉʠʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʙʣʶʜʘʣʘʩʴ ʤʝʞʜʫ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ 

ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ (ʙʝʨʝʟʘ, ʦʣʴʭʘ, ʣʝʱʠʥʘ) ʠ 
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ʫʨʦʚʥʝʤ sIgE ʛʣʘʚʥʦʛʦ ʘʣʣʝʨʛʝʥʘ ʙʝʨʝʟʳ rBet v1. ʂʦʨʨʝʣʷʮʠʷ ʩ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ 

ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ ʙʳʣʘ ʫʤʝʨʝʥʥʦʡ. ʋʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ rBet v2 ʠ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʤʦʨʢʦʚʠ, ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ rBet v6 ʠ ʫʨʦʚʥʷʤʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʷʙʣʦʢʘ, ʛʨʫʰʠ ʠ ʚʠʰʥʠ. ʉʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʷ ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ 

rBet v6 ʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʝʨʩʠʢʘ ʠ ʤʦʨʢʦʚʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʘʥʘʤʥʝʟʘ 

ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚ 

ʩʳʚʦʨʦʪʢʝ ʘʥʪʠʪʝʣ ʢ rBet v6, ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʦʨʘʣʴʥʦʛʦ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʠ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ 

IgE ʢ ʠʩʩʣʝʜʫʝʤʳʤ ʘʣʣʝʨʛʝʥʘʤ ʠ ʙʝʣʢʫ rBet v4 ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʪʚʝʪʘ ʥʘ ʛʣʘʚʥʳʝ ʘʣʣʝʨʛʝʥʳ ʧʝʨʩʠʢʘ (rPru p1) ʠ 

ʣʝʱʠʥʳ (rCor a1) ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʩʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʥʪʠʪʝʣ sIgE ʢ rPru p1 ʠ ʘʥʪʠʪʝʣʘʤʠ ʢ ʮʝʣʴʥʳʤ 

ʵʢʩʪʨʘʢʪʘʤ ʘʣʣʝʨʛʝʥʦʚ ʜʝʨʝʚʴʝʚ (ʙʝʨʝʟʘ, ʦʣʴʭʘ), ʬʨʫʢʪʦʚ (ʷʙʣʦʢʦ, ʛʨʫʰʘ, 

ʧʝʨʩʠʢ, ʚʠʰʥʷ), ʘ ʪʘʢʞʝ ʢ rBet v1. ʋʤʝʨʝʥʥʦʡ ʩʠʣʳ ʢʦʨʨʝʣʷʮʠʷ ʚʳʷʚʣʝʥʘ ʜʣʷ 

ʣʝʱʠʥʳ, ʜʫʙʘ, ʤʦʨʢʦʚʠ. ɿʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ Cor a1 ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʩʠʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ ʮʝʣʴʥʳʤ ʵʢʩʪʨʘʢʪʘʤ 

ʘʣʣʝʨʛʝʥʦʚ ʙʝʨʝʟʳ ʠ ʦʣʴʭʠ, ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʙʣʶʜʘʣʘʩʴ ʜʣʷ 

ʘʣʣʝʨʛʝʥʦʚ ʣʝʱʠʥʳ, ʜʫʙʘ, ʬʨʫʢʪʦʚ, ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʷ ʚʳʷʚʣʝʥʘ ʩ ʫʨʦʚʥʝʤ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4.3. 

ʊʘʙʣʠʮʘ 3.4.3.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ sIgE ʢ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʠ ʧʠʱʝʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ ʠ ʛʣʘʚʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ ʠ ʧʝʨʩʠʢʘ 

ɸʥʪʠʪʝʣʘ ʢ 

ʘʣʣʝʨʛʝʥʘʤ 

sIgE 

ʙʝʨʝʟʘ 

sIgE 

ʦʣʴʭʘ 

sIgE 

ʣʝʱʠʥʘ 

sIgE 

ʜʫʙ 

sIgE 

ʷʙʣʦʢʦ 

sIgE 

ʛʨʫʰʘ 

sIgE 

ʧʝʨʩʠʢ 

sIgE 

ʚʠʰʥʷ 

sIgE 

ʤʦʨʢʦʚʴ 

sIgE ʢ 

 rPru p1 

0,753 0,810 0,691 0,572 0,749 0,701 0,723 0,720 0,448 

sIgE ʢ  

rCor a1 

0,865 0,832 0,601 0,490 0,556 0,532 0,450 0,543 0,325 
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ɺʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʫʨʦʚʥʝʤ sIgE ʢ rCor 

a1 ʠ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʣʝʱʠʥʳ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ sIgE ʢ rPru p1 ʠ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ 

ʧʝʨʩʠʢʘ (T-ʪʝʩʪ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ, ʨ<0,001). ʇʨʠ ʵʪʦʤ ʫ 5 ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʥʘ ʮʝʣʴʥʳʡ ʵʢʩʪʨʘʢʪ ʘʣʣʝʨʛʝʥʦʚ ʧʝʨʩʠʢʘ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʘʥʪʠʪʝʣʘ sIgE ʢ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʧʝʨʩʠʢʘ rPru p1, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫ 7 

ʧʘʮʠʝʥʪʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʘʥʪʠʪʝʣʘ ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʧʝʨʩʠʢʘ ʧʨʠ ʥʘʣʠʯʠʠ 

ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ rPur p1. ʇʦʜʦʙʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

ʦʪʥʦʰʝʥʠʠ sIgE ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ ʣʝʱʠʥʳ ʠ sIgE ʢ rCor a1: ʫ 2 

ʧʘʮʠʝʥʪʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʘʥʪʠʪʝʣʘ ʢ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʣʝʱʠʥʳ rCor a1 ʧʨʠ 

ʧʦʟʠʪʠʚʥʦʤ ʦʪʚʝʪʝ ʥʝ ʮʝʣʴʥʳʡ ʵʢʩʪʨʘʢʪ, ʘ ʫ 2 ʧʘʮʠʝʥʪʦʚ  ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʘʥʪʠʪʝʣʘ ʢ ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʧʝʨʩʠʢʘ ʧʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ 

ʢ rCor a1. ɺ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʘ ʟʥʘʯʠʤʳʭ ʫʨʦʚʥʝʡ sIgE ʢ Pru p1 ʠ 

ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ, ʫ 88% ʧʘʮʠʝʥʪʦʚ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ ʛʣʘʚʥʦʤʫ 

ʘʣʣʝʨʛʝʥʫ ʧʝʨʩʠʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʢ 

ʮʝʣʴʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʘʣʣʝʨʛʝʥʦʚ (p<0,001). ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ 

ʜʣʷ 79% ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ rCor a1 ʠ ʮʝʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʘʣʣʝʨʛʝʥʦʚ 

ʣʝʱʠʥʳ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʩʠʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʦʪʚʝʪʦʚ ʥʘ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʳ rPru p1 ʠ rBet v1, rCor p1 ʠ 

rBet v1, ʠ ʤʝʞʜʫ ʩʘʤʠʤʠ sIgE ʢ rPru p1 ʠ sIgE ʢ rCor p1.  ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 3.4.4.  

ʊʘʙʣʠʮʘ 3.4.4.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ sIgE ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ 

 

 sIgE ʢ  

rBet v1 

sIgE ʢ 

 rBet v2 

sIgE ʢ 

 rBet v4 

sIgE ʢ  

rBet v6 

sIgE ʢ  

rPru p1 

sIgE ʢ  

 rCor a1 

sIgE rPru p1 0,780 0,167 -0,0108 0,317 ***  0,845 

sIgE rCor a 1 0,906 0,074 -0,0131 0,271 0,845 ***  
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ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʮʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʘʣʣʝʨʛʝʥʦʚ ʠ ʘʣʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʦʮʝʥʢʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʣʳ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʚ ʦʪʥʦʰʝʥʠʝ ʘʥʪʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʮʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ 

ʘʣʣʝʨʛʝʥʦʚ ʥʘʤʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʘʤʠ ʧʦʦʯʝʨʝʜʥʦ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ, ʠ 

ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʫʨʦʚʥʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ, ʩ ʢʦʪʦʨʳʤʠ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʩʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 3.4.5., 3.4.6., 3.4.7., 3.4.8. 

ʊʘʙʣʠʮʘ 3.4.5.  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ rBet v1 ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʟʥʘʯʝʥʠʷ sIgE ʢ ʮʝʣʴʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʜʝʨʝʚʴʝʚ 

 sIgE ʢ ʙʝʨʝʟʝ sIgE ʢ ʦʣʴʭʝ sIgE ʢ ʣʝʱʠʥʝ sIgE ʢ ʜʫʙʫ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,92 0,82 0,53 0,39 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ 

0,96 0,91 0,73 0,62 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

10,70 11,32 10,97 7,48 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʊʘʙʣʠʮʘ 3.4.6.  

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ rPru p1 ʠ rCor a1 ʥʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ sIgE ʢ ʮʝʣʴʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʜʝʨʝʚʴʝʚ 

  

ɹʝʨʝʟʘ 

rPru p1 

ʙʝʨʝʟʘ 

 rCor a1 

ʦʣʴʭʘ 

 rPru p1 

ʦʣʴʭʘ 

 rCor a1 

ʣʝʠɦʥʘ  

rPru p1 

ʣʝʠɦʥʘ  

rCor a1 

ʜʫʙ 

 rPru p1 

ʜʫʙ 

 rCor a1 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
 

0,58 0,80 0,66 0,71 0,51 0,38 0,46 0,31 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,76 0,90 0,81 0,85 0,72 0,62 0,68 0,56 
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ʆʩʪʘʪʦʯʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

24,10 16,53 15,75 14,36 11,39 12,82 7,12 8,07 

ʋʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ 

ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ ʠ ʦʣʴʭʠ ʦʙʣʘʜʘʶʪ ʫʨʦʚʥʠ ʘʥʪʠʪʝʣ sIgE ʢ 

ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ rBet v1 ʠ rCor a1, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ sIgE ʙʝʨʝʟʳ ʚ ʙʦʣʝʝ 80% ʩʣʫʯʘʝʚ ʠ ʟʥʘʯʝʥʠʷ sIgE 

ʦʣʴʭʠ ʚ ʙʦʣʝʝ 70% ʩʣʫʯʘʝʚ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ sIgE rCor a1 ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ). ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ 

sIgE rBet v1 ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ sIgE ʙʝʨʝʟʳ ʚ ʙʦʣʝʝ 90% ʩʣʫʯʘʝʚ ʠ 

ʟʥʘʯʝʥʠʷ sIgE ʦʣʴʭʠ ʚ ʙʦʣʝʝ 80% ʩʣʫʯʘʝʚ. ɺ ʦʪʥʦʰʝʥʠʠ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʣʝʱʠʥʳ ʠ ʜʫʙʘ ʘʥʪʠ-rBet v1 ʠ ʘʥʪʠ-rCor a1 ʘʥʪʠʪʝʣʘ 

ʠʤʝʣʠ ʥʠʟʢʫʶ ʧʨʝʜʠʢʪʠʚʥʫʶ ʩʠʣʫ.  

ɺʢʣʶʯʝʥʠʝ ʚ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ rBet 

v1 ʠ rCor a1 ʥʝ ʠʟʤʝʥʷʣʦ ʯʠʩʣʦ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʥʠʤʘʣʴʥʦ ʦʪʢʣʦʥʷʶʱʠʭʩʷ ʦʪ 

ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ sIgE ʢ ʙʝʨʝʟʝ ʠ sIgE ʢ ʦʣʴʭʝ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʧʝʨʩʠʢʘ (rPru p1), ʚʳʙʨʘʥʥʘʷ 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʘ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʣʷ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ sIgE ʢ ʙʝʨʝʟʝ 

ʠʣʠ ʣʝʱʠʥʝ ʥʘʠʤʝʥʴʰʝʝ ʦʩʪʘʪʦʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʣʷ ʙʦʣʝʝ 50% 

(ʨ<0,001) ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʚ ʩʣʫʯʘʝ sIgE ʢ ʦʣʴʭʝ ï ʜʣʷ ʙʦʣʝʝ 60% ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3.4.7. ʠ 3.4.8.  

ʊʘʙʣʠʮʘ 3.4.7. 

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ rPru p1 ʥʘ ʦʮʝʥʢʫ ʟʥʘʯʝʥʠʷ sIgE ʢ 

ʮʝʣʴʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

  

ʷʙʣʦʢʦ ï 

rPru p1 

ʛʨʫʰʘ ï 

rPru p1 

ʧʝʨʩʠʢ ï 

rPru p1 

ʚʠʰʥʷ ï 

rPru p1 

ʤʦʨʢʦʚʴ ï 

rPru p1 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ R2 0,57 0,5 0,47 0,51 0,21 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 0,75 0,71 0,66 0,71 0,46 
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ʢʦʨʨʝʣʷʮʠʠ 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

6,91 4,33 5,83 4,77 4,87 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʊʘʙʣʠʮʘ 3.4.8. 

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ rCor a1 ʥʘ ʦʮʝʥʢʫ ʟʥʘʯʝʥʠʷ sIgE ʢ 

ʮʝʣʴʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

  

ʷʙʣʦʢʦ ï 

rCor a1 

ʛʨʫʰʘ ï 

rCor a1 

ʧʝʨʩʠʢ ï 

rCor a1 

ʚʠʰʥʷ ï 

rCor a1 

ʤʦʨʢʦʚʴ ï 

rCor a1 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ R2 0,29 0,51 0,2 0,28 0,1 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ 

0,54 0,71 0,45 0,53 0,31 

ʆʩʪʘʪʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

8,72 4,33 6,91 5,78 5,19 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 ʨ<0,001 

 

ʆʮʝʥʠʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ (sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʬʨʫʢʪʦʚ ʠ ʤʦʨʢʦʚʠ) ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ sIgE ʢ rPru p1 ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʠʤʝʥʴʰʝʝ ʦʩʪʘʪʦʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʣʷ ʙʦʣʝʝ 50% (ʨ<0,001) 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʣʫʯʘʝ ʘʣʣʝʨʛʝʥʦʚ ʷʙʣʦʢʘ, ʛʨʫʰʠ ʠ ʚʠʰʥʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʚʳʷʚʣʝʥʦ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʛʥʦʟ ʫʨʦʚʥʷ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʝʨʩʠʢʘ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 0,47). 

ɿʥʘʯʝʥʠʝ sIgE ʢ rCor a1 ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʘ ʙʳʣʦ ʟʥʘʯʠʤʦ ʚ ʦʪʥʦʰʝʥʠʠ 

ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ (R
2
>0,50). ɺ ʦʪʥʦʰʝʥʠʝ 

ʘʣʣʝʨʛʝʥʦʚ ʷʙʣʦʢʘ, ʧʝʨʩʠʢʘ, ʚʠʰʥʠ, ʤʦʨʢʦʚʠ ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʙʳʣʘ 

ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʦʡ. 

ɿʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ rBet v2 ʷʚʣʷʣʦʩʴ ʭʦʨʦʰʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʪʦʣʴʢʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ (R
2
=0,61, ʨ<0,001). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʠ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ 
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ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ rBet v4 ʠ rBet v6 ʙʳʣʦ ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʦ (R
2
<0,10, 

ʨ<0,0001).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

ʇʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʧʳʣʴʮʝʚʳʤ ʠ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʦʚʤʝʩʪʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʠʟʫʯʘʝʤʳʝ ʘʣʣʝʨʛʝʥʳ.  

ʆʙʥʘʨʫʞʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʮʠʨʢʫʣʠʨʫʶʱʠʭ 

ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟ rʠ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʦʣʴʭʠ, 

ʣʝʱʠʥ,r ʜʫʙʘ ʧʦʟʚʦʣʠʣʘ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ 

ʘʥʪʠʪʝʣ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ.  

ʊʘʢʞʝ ʧʦʣʝʟʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʪʘʣʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ IgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʜʫʙʘ, ʚ ʩʚʷʟʠ ʩ 

ʠʭ ʚʳʩʦʢʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ ʢʘʢ ʩ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ IgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʪʘʢ ʠ 

ʩ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ IgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

(ʷʙʣʦʢʦ, ʛʨʫʰʘ, ʧʝʨʩʠʢ, ʚʠʰʥʷ, ʤʦʨʢʦʚʴ).  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ ʦʢʘʟʘʣʘʩʴ ʭʦʨʦʰʠʤ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ IgE ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʨʦʜʩʪʚʝʥʥʳʭ ʬʨʫʢʪʦʚ ʠ ʤʦʨʢʦʚʠ. 

ʅʘʣʠʯʠʝ ʘʥʪʠʪʝʣ sIgE ʢ Cor a1 (ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ ʣʝʱʠʥʳ) ʠ Pru p1 

(ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ ʧʝʨʩʠʢʘ) ʦʪʨʘʞʘʝʪ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʩ 

ʘʣʣʝʨʛʝʥʘʤʠ ʙʝʨʝʟʳ. ɸʥʪʠʪʝʣʘ sIgE ʢ rBet v1 ʠ rCor a1 ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʘ ʧʳʣʴʮʝʚʳʝ ʠʥʛʘʣʷʮʠʦʥʥʳʝ 

ʘʣʣʝʨʛʝʥʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ. ɺʳʷʚʣʝʥʠʝ sIgE ʢ rPru p1 ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʬʨʫʢʪʦʚ ʠ ʤʦʨʢʦʚʠ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʘʣʣʝʨʛʝʥʦʚ (ʙʝʨʝʟʘ-ʜʫʙ-ʷʙʣʦʢʦ) ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʚʥʠ ʘʥʪʠʪʝʣ sIgE ʢ ʧʝʨʝʢʨʝʩʪʥʦ-ʨʝʘʛʠʨʫʶʱʠʤ ʘʣʣʝʨʛʝʥʘʤ 

(ʦʣʴʭʘ, ʣʝʱʠʥʘ, ʜʫʙ, ʧʝʨʩʠʢ, ʛʨʫʰʘ, ʚʠʰʥʷ, ʤʦʨʢʦʚʴ). ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʜʦʩʪʘʪʦʯʥʦ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʙʝʨʝʟʝ. ɸ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ 

ʪʦʣʴʢʦ ʢ ʘʣʣʝʨʛʝʥʘʤ ʬʨʫʢʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ 

ʘʣʣʝʨʛʝʥʘʤ ʷʙʣʦʢʘ.  

ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʭʚʘʪʢʠ 

ʩʳʚʦʨʦʪʢʠ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʯʠʥ.   

ʅʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʤʠʥʦʨʥʳʝ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʳ 

ʧʳʣʴʮʳ ʙʝʨʝʟʳ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ 4-20% ʩʣʫʯʘʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʣʣʝʨʛʝʥʘ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʘʥʪʠʪʝʣʘ ʢ ʛʣʘʚʥʦʤʫ ʘʣʣʝʨʛʝʥʫ ʙʝʨʝʟʳ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʙʦʣʝʝ 

95% ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʟʦʥʥʳʤ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ. ɺʳʷʚʣʝʥʠʝ ʫ ʧʘʮʠʝʥʪʘ 

ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʘʥʪʠʪʝʣ ʢ sIgE ʢ rBet v 2, rBet v4, rBet v6 ʥʘ ʬʦʥʝ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʛʣʘʚʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʢʨʠʪʝʨʠʝʚ ʧʦʜʙʦʨʘ ʪʝʨʘʧʠʠ ʠ ʦʮʝʥʢʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

 

3.5. ɸʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ ʫ ʜʝʪʝʡ ʩ 

ʧʦʣʣʠʥʦʟʦʤ 

 

ʀʟ 243 ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʟʦʥʥʳʤ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʙʝʣʢʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ɹʝʨʝʟʦʚʳʝ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 34 ʧʘʮʠʝʥʪʘ ʥʝ ʠʤʝʶʱʠʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠ ̫ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ɸʉʀʊ ʜʘʣʠ ʩʦʛʣʘʩʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʠ ʫʯʘʩʪʠʝ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. ɽʱʝ 30 ʧʘʮʠʝʥʪʦʚ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʠ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʠ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʘʣʠ ʪʦʣʴʢʦ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʩʦʙʣʶʜʘʣʠ ʵʣʠʤʠʥʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʰʢʘʣʘ RTSS). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.5.1. 
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ʧʘʮʠʝʥʪʳ ʧʝʨʝʜ ɸʉʀʊʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ
 

ʈʠʩ.3.5.1. ɼʘʥʥʳʝ ʦʮʝʥʢʠ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ ʜʦ ʥʘʯʘʣʘ ɸʉʀʊ ʧʦ ʰʢʘʣʝ RTSS 

ʊʘʢʞʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʚ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʠʝʤʘ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚʦ ʚʨʝʤʷ ʩʝʟʦʥʘ ʮʚʝʪʝʥʠʷ ʫ ʜʝʪʝʡ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʛʨʫʧʧʫ ɸʉʀʊ, ʠ ʜʝʪʝʡ ʠʟ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ.  

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʪʨʝʪʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʤʝʣʠʩʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʝ ʫʨʦʚʥʠ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʦʣʴʭʠ, 

ʣʝʱʠʥʳ, ʜʫʙʘ, ʬʨʫʢʪʦʚ (ʷʙʣʦʢʦ, ʛʨʫʰʘ, ʚʠʰʥʷ, ʧʝʨʩʠʢ), ʧʨʝʚʳʰʘʶʱʠʝ ʛʨʘʥʠʮʫ 

0,35 ʢɽ/ʣ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʪʝʣ ʢ ʠʩʩʣʝʜʫʝʤʳʤ ʘʣʣʝʨʛʝʥʘʤ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.5.1. 

ʊʘʙʣʠʮʘ 3.5.1.  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ sIgE ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʣʣʠʥʦʟʦʤ ʜʦ ʥʘʯʘʣʘ ɸʉʀʊ 

  

N, ʯʠʩʣʦ 

ʥʘʙʣʶʜʝʥʠʡ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, 

ʢɽ/ʣ 

ʄʝʜʠʘʥʘ, 

ʢɽ/ʣ 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, 

ʢɽ/ʣ 

25 

ʧʝʨʮʝʥʪʠʣʴ 

75 

ʧʝʨʮʝʥʪʠʣʴ 

sIgE ʢ ʙʝʨʝʟʝ 34 54,65 54,60 37,57 16,95 97,95 

sIgE ʢ ʦʣʴʭʝ 34 44,24 40,35 35,29 11,05 72,00 

sIgE ʢ ʣʝʱʠʥʝ 34 27,83 16,45 29,41 5,47 43,40 
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sIgE ʢ ʜʫʙʫ 34 15,29 7,48 21,67 1,76 18,20 

sIgE ʢ rBet v1 34 52,66 47,00 37,40 18,40 97,3 

sIgE ʢ rBet v2 34 0,40 0,02 1,21 0,01 0,04 

sIgE ʢ ʷʙʣʦʢʫ 34 10,59 4,73 17,09 0,84 10,10 

sIgE ʢ ʛʨʫʰʝ 34 6,31 3,14 9,23 0,82 7,05 

sIgE ʢ ʧʝʨʩʠʢʫ 34 8,14 3,56 11,78 1,06 10,92 

sIgE ʢ ʚʠʰʥʠ 34 7,42 2,33 12,53 0,59 7,21 

sIgE ʢ ʤʦʨʢʦʚʠ 34 6,35 0,84 19,08 0,17 2,77 

 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʧʳʣʴʮʦʡ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ 

ɹʝʨʝʟʦʚʳʝ, ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ IgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʙʳʣ ʟʥʘʯʠʤʦ 

ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʝʪʦʤ ʥʘ ʧʳʣʴʮʝʚʳʝ ʘʣʣʝʨʛʝʥʳ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʢ ʘʣʣʝʨʛʦʢʦʤʧʦʥʝʥʪʘʤ ʙʝʨʝʟʳ rBet v1 (ʛʣʘʚʥʳʡ ʘʣʣʝʨʛʝʥ 

ʧʳʣʴʮʳ ʙʝʨʝʟʳ) ʠ rBet v2 (ʤʠʥʦʨʥʳʡ ʘʣʣʝʨʛʝʥ, ʧʨʦʬʠʣʠʥ) ʫ ʧʘʮʠʝʥʪʦʚ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫʨʦʚʝʥʴ sIgE ʢ rBet v1 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʠʣʴʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʫʨʦʚʥʝʤ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ (r>0,90) ʠ ʫ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʧʨʝʚʳʰʘʣ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 0,35 ʢɽ/ʣ. ʅʘ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ sIgE ʢ rBet v2 (ʙʦʣʝʝ 0,35 ʢɽ/ʣ) 

ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ 6 ʧʘʮʠʝʥʪʦʚ (17,6%), ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʩʦʩʪʘʚʠʣʦ 2,96Ñ2,24 ʢɽ/ʣ. ʋ 28 ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣ ʚʳʷʚʣʝʥ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʡ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ sIgE ʢ rBet v2, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʩʦʩʪʘʚʠʣʦ 0,03Ñ0,04 ʢɽ/ʣ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʣʠʷʥʠʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʫ 

ʜʝʪʝʡ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʝʟʦʥʥʦʡ ʘʣʣʝʨʛʠʠ ʥʘ ʧʳʣʴʮʫ ʜʝʨʝʚʴʝʚ, 

ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʢʦʩʪʦʯʢʦʚʳʭ ʬʨʫʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʝ 

ʧʝʨʚʦʛʦ ʢʫʨʩʘ ɸʉʀʊ ʫ 35,3% ʧʘʮʠʝʥʪʦʚ (12 ʜʝʪʝʡ) ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ: ʩʥʠʞʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʧʦʣʣʠʥʦʟʘ 

(ʯʘʩʪʦʪʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʡ ʨʠʥʦʢʦʥʲʁʥʢʪʠʚʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʪʝʯʥʦʩʪʠ, ʟʫʜʘ, ʛʠʧʝʨʝʤʠʠ ʩʢʣʝʨ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʘʣʣʝʨʛʝʥʦʤ). 

ʀʟ ʥʠʭ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʙʝʨʝʟʳ, ʦʣʴʭʠ, ʣʝʱʠʥʳ, 

ʜʫʙʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 32,3% ʧʘʮʠʝʥʪʦʚ (11 ʜʝʪʝʡ). ʊʘʢʞʝ ʫ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ɸʪɼ, ʫʤʝʥʴʰʝʥʠʝ ʠʟʤʝʥʝʥʠʷ 
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ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʯʘʩʪʢʘʭ ʢʦʞʠ. ʋ 

3 ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʵʣʠʤʠʥʘʮʠʦʥʥʦʡ ʜʠʝʪʳ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʫʩʠʣʝʥʠʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ.  ʋ 7 ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʦʨʘʣʴʥʳʤ 

ʩʠʥʜʨʦʤʦʤ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ 

ʬʨʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʮʚʝʪʥʳʝ. ɹr ʣʦ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʘʥʪʠʪʝʣ sIgE ʢ ʧʠʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: 10 (29,4%) 

ʧʘʮʠʝʥʪʦʚ - ʢ ʘʣʣʝʨʛʝʥʘʤ ʛʨʫʰʠ (ʨ<0,01), 9 ʧʘʮʠʝʥʪʦʚ (26,5%) - ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʷʙʣʦʢʘ ʠ ʧʝʨʩʠʢʘ (ʨ<0,01), 8 ʧʘʮʠʝʥʪʦʚ (23,5%) - ʢ ʘʣʣʝʨʛʝʥʘʤ ʚʠʰʥʠ (ʨ<0,01) - 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ sIgE ʫ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʜʦ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʤʦʨʢʦʚʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ 4 ʧʘʮʠʝʥʪʦʚ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ 3,2%. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʦʚʠʥʘ ʧʘʮʠʝʥʪʦʚ (16 ʜʝʪʝʡ) ʥʝ ʠʤʝʣʠ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ 

sIgE ʢ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʳʤ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ɸʉʀʊ 

(ʨ>0,05), ʘ 14,7% ʧʘʮʠʝʥʪʦʚ (5 ʜʝʪʝʡ) ʧʦʢʘʟʘʣʠ ʫʭʫʜʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʧʝʨʠʦʜ ʧʳʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ ʙʝʨʝʟʦʚʳʝ, ʠ ʥʘʨʘʩʪʘʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ sIgE ʘʥʪʠʪʝʣ ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ. 

 ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʥʝ ʠʤʝʚʰʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ, ʫ ʜʚʦʠʭ ʜʝʪʝʡ 

ʦʪʤʝʯʘʣʦʩʴ ʚʳʨʘʞʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʧʦʣʣʠʥʦʟʘ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ, ʘ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʵʢʩʪʨʘʢʪʘ ʘʣʣʝʨʛʝʥʦʚ ʩʫʙʣʠʥʛʚʘʣʴʥʦ ʧʦʷʚʣʷʣʩʷ ʚʳʨʘʞʝʥʥʳʡ 

ʦʨʘʣʴʥʳʡ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ɼʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʚʳʙʳʣʠ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʪʝʨʘʧʠʠ. ʇʨʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʭ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʘʥʪʠʪʝʣ ʢ ʤʠʥʦʨʥʦʤʫ 

ʘʣʣʝʨʛʝʥʫ rBet v2, ʘ ʪʘʢʞʝ rBet v6.   

ʋ ʧʘʮʠʝʥʪʦʚ, ʧʦʢʘʟʘʚʰʠʭ ʫʣʫʯʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ɸʉʀʊ, ʠʩʭʦʜʥʦ ʦʪʩʫʪʩʪʚʦʚʘʣʠ sIgE ʢ rBet v2. ʋ 10 ʠʟ 

ʥʠʭ (31,3%) ʟʥʘʯʠʤʦ ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ sIgE ʢ rBet v1.  

ʉʫʤʤʘʨʥʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ɸʉʀʊ ʦʪʨʘʞʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3.5.2. 
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ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʣʫʯʰʝʥʠʡ ʠ ʩʥʠʞʝʥʠʷ sIgE

ʢʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʪʝʯʝʥʠʷ ʧʦʣʣʠʥʦʟʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ sIgE

ʢʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ+ʩʥʠʞʝʥʠʝ sIgE
 

ʈʠʩ.3.5.2. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ɸʉʀʊ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʜʚʫʭ ʢʫʨʩʦʚ ɸʉʀʊ ʫʣʫʯʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʧʦʣʣʠʥʦʟʘ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 

21 ʧʘʮʠʝʥʪʘ (66,6%), ʠʟ ʥʠʭ ʫ 17 ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʪʷʞʝʩʪʠ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ, ʫ 14 ï

ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʦʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ.   

ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʠʤʧʪʦʤʦʚ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʧʦ ʜʘʥʥʳʤ ʰʢʘʣʳ RTSS ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʣʫʯʘʚʰʠʭ ɸʉʀʊ (ʦʙʱʠʡ ʙʘʣʣ ʧʦ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 7,7Ñ2,1) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (13,6Ñ1,7 ʙʘʣʣʦʚ) ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʣʫʯʘʚʰʠʭ ʪʦʣʴʢʦ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ (13,0Ñ2,5 ʙʘʣʣʦʚ). ʇʨʠ ʵʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʪʘʢʞʝ ʫʤʝʥʴʰʠʣʘʩʴ. ʆʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ: ʨʠʥʦʨʝʷ 1,5Ñ0,5 ʙʘʣʣʦʚ (ʜʦ 

ʣʝʯʝʥʠʷ 2,3Ñ0,5, p=0,003), ʟʫʜ ʚ ʥʦʩʫ 1,3Ñ0,6 ʙʘʣʣʦʚ (ʜʦ ʣʝʯʝʥʠʷ 2,3Ñ0,6, 

p=0,005), ʟʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ 1,0Ñ0,6 ʙʘʣʣʦʚ (ʜʦ ʣʝʯʝʥʠʷ 2,4Ñ0,5, p=0,002), 

ʩʣʝʟʦʪʝʯʝʥʠʝ 1,5Ñ0,5 ʙʘʣʣʦʚ (ʜʦ ʣʝʯʝʥʠʷ 2,4Ñ0,5, p=0,002), ʟʫʜ ʚ ʛʣʘʟʘʭ 1,4Ñ0,6 

ʙʘʣʣʦʚ (ʜʦ ʣʝʯʝʥʠʷ 2,6Ñ0,5, p=0,002), ʯʠʭʘʥʠʝ 1,1Ñ0,7 ʙʘʣʣʦʚ (ʜʦ ʣʝʯʝʥʠʷ 

1,7Ñ0,6, ʨ=0,034). ʉʨʘʚʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʜʚʫʭ 

ʢʫʨʩʦʚ ɸʉʀʊ ʠ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ ɸʉʀʊ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3.5.3. 
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ʧʘʮʠʝʥʪʳ ʧʦʩʣʝ 2ʭ ʢʫʨʩʦʚ ɸʉʀʊʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ
 

ʈʠʩ.3.5.3. ɼʘʥʥʳʝ ʦʮʝʥʢʠ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʣʠʥʦʟʦʤ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʚʫʭ ʢʫʨʩʦʚ ɸʉʀʊ ʧʦ ʰʢʘʣʝ RTSS 

ʊʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʰʢʘʣʳ RMS ʦʪʤʝʯʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʠʝʤʝ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ, ʧʨʦʰʝʜʰʠʭ ʜʚʘ ʢʫʨʩʘ ɸʉʀʊ (0,9Ñ0,5 ʙʘʣʣʦʚ), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ (2,0Ñ0,5 ʙʘʣʣʦʚ, ʨ=0,002) ʠ ʛʨʫʧʧʦʡ ʩʨʘʚʥʝʥʠʷ 

(1,6Ñ0,5 ʙʘʣʣʦʚ, ʨ=0,011). ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.5.4. 

 

ʈʠʩ.3.5.4. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʜʦ ʠ ʧʦʩʣʝ ɸʉʀʊ 

ʊʘʢʞʝ ʠʟ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʫ 19 ʜʝʪʝʡ (59,4%) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠ in vitro ʜʠʘʛʥʦʩʪʠʢʝ 

ʚʳʷʚʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ sIgE ʢ ʘʣʣʝʨʛʝʥʘʤ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ 
















































































































