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1. ʋɺʆɼ  

 

1.1. ɸʥʘʪʦʤʠʿʘ ʠ ʬʠʟʠʦʣʦʛʠʿʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʩʠʩʪʝʤʘ 

 

ʈʝʩʧʠʨʘʪʦʨʥʠ ʪʨʘʢʪ ʿʝ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʦʜʝˀʝʥ ʥʘ ʩʧʨʦʚʦʜʥʠ ʩʠʩʪʝʤ ʠ ʜʝʦ ʟʘʜʫʞʝʥ 

ʟʘ ʨʘʟʤʝʥʫ ʛʘʩʦʚʘ ʫ ʢʨʚʠ. ɸʥʘʪʦʤʩʢʠ ʜʝʣʦʚʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʩʠʩʪʝʤʘ ʩʫ ʥʦʩ, ʫʩʪʘ, 

ʬʘʨʠʥʢʩ, ʣʘʨʠʥʢʩ, ʪʨʘʭʝʿʘ ʠ ʙʨʦʥʭʠ, ʢʦʿʠ ʩʝ ʥʘʠʟʤʝʥʠʯʥʦ, ʜʠʭʦʪʦʤʥʦ ʛʨʘʥʘʿʫ ʜʦ 

ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʨʦʥʭʠʦʣʘ, ʢʦʿʝ ʩʘ ʘʣʚʝʦʣʘʨʥʠʤ ʩʘʢʫʣʫʩʠʤʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʝʩʪʦ 

ʨʘʟʤʝʥʝ ʛʘʩʦʚʘ. ɼʠʩʘʿʥʠ ʩʠʩʪʝʤ ʿʝ ʦʙʠʯʥʦ ʧʦʜʝˀʝʥ ʫ ʜʚʘ ʜʝʣʘ: ʛʦʨˁʠ ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ 

ʠ ʜʦˁʠ ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ, ʘ ʛʨʢˀʘʥ ʿʝ ʤʝʩʪʦ ʨʘʟʜʚʘʿʘˁʘ ʦʚʘ ʜʚʘ ʜʝʣʘ. ɻʦʨˁʠ 

ʨʝʩʧʠʨʘʪʦʨʥʠ ʪʨʘʢʪ ʧʦʯʠˁʝ ʦʜ ʥʦʟʜʨʚʘ ʠ ʫʩʪʘ ʠ ʟʘʚʨʰʘʚʘ ʣʘʨʠʥʢʩʦʤ, ʜʦʢ ʩʝ ʜʦʠˁ 

ʜʝʦ ʧʨʦʪʝʞʝ ʦʜ ʣʘʨʠʥʢʩʘ ʜʦ ʘʣʚʝʦʣʘ. ʇʘʨʘʥʘʟʘʣʥʝ ʰʫʧˀʠʥʝ ʢʦʤʫʥʠʮʠʨʘʿʫ ʩʘ 

ʥʦʩʥʠʤ ʰʫʧˀʠʥʘʤʘ, ʪʘʢʦ ʜʘ ʩʫ ʫʢˀʫʯʝʥʝ ʫ ʪʝʨʤʦʨʝʛʫʣʘʮʠʿʫ ʫʜʘʭʥʫʪʦʛ ʚʘʟʜʫʭʘ. 

ʅʘʢʦʥ ʥʦʩʥʝ ʰʫʧˀʠʥʝ, ʞʜʨʝʣʦ ʢʦʤʫʥʠʮʠʨʘ ʩ ʣʘʨʠʥʢʩʦʤ, ʢʘʦ ʦʨʛʘʥʦʤ ʛʦʚʦʨʘ ʠ 

ʚʝʥʪʠʣʦʤ ʢʦʿʠ ʰʪʠʪʠ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ ʠ ʧʣʫ˂ʘ. ɻʨʢˀʘʥ ʟʘʚʨʰʘʚʘ ʫ ʪʨʘʭʝʿʠ, ʢʦʿʠ ʩʝ 

ʬʦʨʤʠʨʘ ʭʨʩʢʘʚʠʯʘʚʠʤ ʧʨʩʪʝʥʦʚʠʤʘ ʙʝʟ ʭʨʩʢʘʚʠʯʘʚʦʛ ʟʠʜʘ ʥʘ ʟʘʜˁʦʿ ʩʪʨʘʥʠ. 

ɼʠʩʪʘʣʥʦ, ʜʫʰʥʠʢ ʿʝ ʧʦʜʝˀʝʥ ʥʘ ʣʝʚʠ ʠ ʜʝʩʥʠ ʛʣʘʚʥʠ ʙʨʦʥʭ ʠ ʜʠʭʦʪʦʤʥʦ ʩʝ ʛʨʘʥʘʿʫ 

ʫ ʙʨʦʥʭʠʦʣʝ. ʅʘʢʦʥ ʪʝʨʤʠʥʘʣʥʠʭ ʙʨʦʥʭʠʦʣʘ, ʥʘʩʪʘʿʫ ʨʝʩʧʠʨʘʪʦʨʥʝ ʙʨʦʥʭʠʦʣʝ ʢʦʿʝ 

ʩʘ ʘʣʚʝʦʣʘʤʘ ʯʠʥʝ ʧʦʜʨʫʯʿʝ ʧʣʫ˂ʘ ʥʘʤʝˁʝʥʦ ʨʘʟʤʝʥʠ ʛʘʩʦʚʘ ʫ ʢʨʚʠ (1, 2).  

 

1.2. ɸʃɽʈɻʀɱʉʂʀ ʈʀʅʀʊʀʉ (ɸʈ) 

 

1.2.1.  ɼʝʬʠʥʠʮʠʿʘ ʠ ʟʥʘʯʘʿ ɸʈ 

 

ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ (ɸʈ) ʿʝ ʭʨʦʥʠʯʥʦ ʟʘʧʘˀʝˁʝ ʩʣʫʟʦʢʦʞʝ ʥʦʩʘ ʢʦʿʝ ʥʘʩʪʘʿʝ ʥʘʢʦʥ 

ʠʟʣʘʛʘˁʘ ʘʣʝʨʛʝʥʠʤʘ ʢʦʿʠ ʧʦʢʨʝ˂ʫ ʫʧʘʣʫ ʩʣʫʟʥʠʮʝ ʥʦʩʘ, ʘ ʢʦʿʘ ʿʝ ʧʦʩʨʝʜʦʚʘʥʘ 

ʠʤʫʥʦʛʣʦʙʫʣʠʥʠʤʘ ʢʣʘʩʝ ɽ (IgE). ʉʠʤʧʪʦʤʠ ɸʈ ʩʫ ʢʠʿʘˁʝ, ʦʧʩʪʨʫʢʮʠʿʘ ʫ ʥʦʩʫ, 

ʧʦʿʘʯʘʥʘ ʩʝʢʨʝʮʠʿʘ ʠʟ ʥʦʩʘ, ʩʚʨʘʙ ʫ ʥʦʩʫ ʠ ʯʝʩʪʦ ʭʠʧʦʩʤʠʿʘ (3).  

ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʿʝ ʛʣʦʙʘʣʥʠ ʟʜʨʘʚʩʪʚʝʥʠ ʧʨʦʙʣʝʤ ʢʦʿʠ ʠʟʘʟʠʚʘ ʟʥʘʯʘʿʥʫ ʙʦʣʝʩʪ 

ʠ ʠʥʚʘʣʠʜʥʦʩʪ ʰʠʨʦʤ ʩʚʝʪʘ ʠ ʿʘʚˀʘ ʩʝ ʢʦʜ 500 ʤʠʣʠʦʥʘ ʩʪʘʥʦʚʥʠʢʘ ʰʠʨʦʤ ʩʚʝʪʘ 

(3). ʇʘʮʠʿʝʥʪʠ ʠʟ ʩʚʠʭ ʟʝʤʘˀʘ, ʩʚʠʭ ʝʪʥʠʯʢʠʭ ʛʨʫʧʘ, ʩʦʮʠʦʝʢʦʥʦʤʩʢʠʭ ʫʩʣʦʚʘ ʠ 

ʫʟʨʘʩʪʘ ʧʘʪʝ ʦʜ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ. ʋ ʩʚʝʪʫ ʩʫ ʰʠʨʦʢʦ ʧʨʠʭʚʘ˂ʝʥʝ ʩʤʝʨʥʠʮʝ 
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ʋʪʠʮʘʿʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʥʘ ʘʩʪʤʫ (Allergy Rhinitis ʘnd Its Impact on Asthma - 

ɸʈʀɸ) ʢʦʿʝ ʜʝʬʠʥʠʰʫ ʠ ʧʨʝʜʣʘʞʫ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʠ ʪʝʨʘʧʠʿʩʢʝ ʩʪʘʥʜʘʨʜʥʝ 

ʧʨʦʮʝʜʫʨʝ. ʋʪʠʮʘʿ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʥʘ ʘʩʪʤʫ ʿʝ ʥʘʩʪʘʦ ʫ ʩʘʨʘʜˁʠ ʩʘ ʉʚʝʪʩʢʦʤ 

ʟʜʨʘʚʩʪʚʝʥʦʤ ʦʨʛʘʥʠʟʘʮʠʿʦʤ (World Health Organization - WHO), ɻʣʦʙʘʣʥʦʤ 

ʝʚʨʦʧʩʢʦʤ ʤʨʝʞʦʤ ʟʘ ʘʣʝʨʛʠʿʝ ʠ ʘʩʪʤʫ (Global Allergy and Asthma European Network 

- GA2LEN) ʠ ɸʣʝʨʛʝʥʦʤ (AllerGen). ʈʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ IgE ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʝ ʥʘ 

ʠʥʭʘʣʘʪʦʨʥʝ ʘʣʝʨʛʝʥʝ, ʤʝʨʝʥʘ ʘʣʝʨʛʝʥ ʩʧʝʮʠʬʠʯʥʠʤ IgE ʫ ʩʝʨʫʤʫ ʠʣʠ ʢʦʞʥʠʤ 

ʪʝʩʪʦʚʠʤʘ, ʧʨʝʢʦ ʿʝ 40% ʜʦ 50% ʫ ʧʦʧʫʣʘʮʠʿʠ ɽʚʨʦʧʝ, ʉɸɼ ʠ ɸʫʩʪʨʘʣʠʿʝ ʩʘ ʅʦʚʠʤ 

ɿʝʣʘʥʜʦʤ, ʘ ʚʝ˂ʠʥʘ ʩʝʥʟʠʙʠʣʠʩʘʥʠʭ ʩʫʙʿʝʢʘʪʘ ʧʘʪʝ ʦʜ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ/ʠʣʠ 

ʘʩʪʤʝ (4). ʇʨʝʚʘʣʝʥʮʘ ʩʝʟʦʥʩʢʦʛ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ, ʧʨʦʮʝˁʝʥʘ ʢʦʨʠʰ˂ʝˁʝʤ 

ʫʧʠʪʥʠʢʘ, ʢʨʝ˂ʝ ʩʝ ʦʜ 1% ʜʦ 40%. ʇʨʝʚʘʣʝʥʮʘ ʧʝʨʠʥʝʘʣʥʦʛ ʘʣʝʨʛʠʿʩʢoʛ ʨʠʥʠʪʠʩʘ 

ʚʘʨʠʨʘ ʦʜ 1% ʜʦ 13% (1). ʋ ʉʪʫʜʠʿʠ ʦ ʦʧʰʪʦʿ ʧʦʧʫʣʘʮʠʿʠ ʫ ɽʚʨʦʧʠ, ʧʨʝʚʘʣʝʥʮʠʿʘ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʿʝ ʦʢʦ 25%, a ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʢʦʜ 

ʦʜʨʘʩʣʠʭ ʫ ɽʚʨʦʧʠ ʩʝ ʢʨʝʪʘʣʘ ʦʜ 17% (ʀʪʘʣʠʿʘ) ʜʦ 28,5% (ɹʝʣʛʠʿʘ) (5). ʐʚʘʿʮʘʨʩʢʘ 

ʩʪʫʜʠʿʘ ʦ ʟʘʛʘʹʝʥʦʩʪʠ ʚʘʟʜʫʭʘ ʠ ʧʣʫ˂ʥʠʤ ʙʦʣʝʩʪʠʤʘ ʢʦʜ ʦʜʨʘʩʣʠʭ (Swiss Study on Air 

Pollution and Lung Disease in Adults - SAPALDIA) ʩʪʫʜʠʿʘ ʿʝ ʥʘ ʫʟʦʨʢʫ ʦʜ 9.651 

ʦʜʨʘʩʣʠʭ, ʩʧʨʦʚʝʜʝʥʘ ʦʜ 1991. ʜʦ 1993. ʛʦʜʠʥʝ. ʇʨʠʢʘʟʘʣʘ ʿʝ ʜʘ ʧʨʝʚʘʣʝʥʮʘ 

ʩʝʟʦʥʩʢʦʛ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʚʘʨʠʨʘ ʠʟʤʝʹʫ 9,1% (ʥʘ ʦʩʥʦʚʫ ʫʧʠʪʥʠʢʘ ʠ 

ʧʦʟʠʪʠʚʥʦʛ ʧʨʠʢ ʪʝʩʪʘ ʟʘ ʥʘʿʤʘˁʝ ʿʝʜʘʥ ʧʦʣʝʥ) ʠ 14,2 % (ʦʜʛʦʚʦʨʠ ʩʘʤʦ ʥʘ ʦʩʥʦʚʫ 

ʫʧʠʪʥʠʢʘ) (6). ʀʥʪʝʨʥʘʮʠʦʥʘʣʥʘ ʩʪʫʜʠʿʘ ʦ ʘʩʪʤʠ ʠ ʘʣʝʨʛʠʿʘʤʘ ʫ ʜʝʯʠʿʝʤ ʜʦʙʫ 

(The International  Study ʦf Asthma ʘnd Allergies in Childhood - ISAAC) ʦʩʥʦʚʘʥʘ ʿʝ 

1991. ʛʦʜʠʥʝ ʢʘʢʦ ʙʠ ʩʝ ʧʦʚʝ˂ʘʣʘ ʚʨʝʜʥʦʩʪ ʝʧʠʜʝʤʠʦʣʦʰʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʘʩʪʤʠ ʠ 

ʘʣʝʨʛʠʿʩʢʠʤ ʙʦʣʝʩʪʠʤʘ (7). ʉʪʫʜʠʿʘ ʿʝ ʚʦʹʝʥʘ ʫ 156 ʢʦʣʘʙʦʨʘʪʠʚʥʠʭ ʮʝʥʪʘʨʘ ʫ 56 

ʟʝʤʘˀʘ, ʩʘ 463.801 ʜʝʮʝ ʫ ʩʪʘʨʦʩʥʦʿ ʛʨʫʧʠ ʦʜ 13-14 ʛʦʜʠʥʘ ʠ 257.800 ʜʝʮʝ ʫ 

ʩʪʘʨʦʩʥʦʿ ʛʨʫʧʠ ʦʜ 6-7 ʛʦʜʠʥʘ.  

 

1.2.2. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ɸʈ (ɸʈʀɸ, 2008) 

 

ʇʨʝʤʘ ɸʈʀɸ ʩʤʝʨʥʠʮʘʤʘ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʩʝ ʜʝʣʠ ʧʨʝʤʘ ʚʨʝʤʝʥʫ ʥʘʩʪʘʥʢʘ ʠ  

ʪʨʘʿʘˁʫ ʩʠʤʧʪʦʤʘ ʥʘ (3): 

1. ʠʥʪʝʨʤʠʪʝʥʪʥʠ (ʀɸʈ), ʟʥʘʯʠ ʜʘ ʩʫ ʩʠʤʧʪʦʤʠ ʧʨʠʩʫʪʥʠ ʤʘˁʝ ʦʜ 4 ʜʘʥʘ ʥʝʜʝˀʥʦ  
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ʠʣʠ ʤʘˁʝ ʦʜ 4 ʫʟʘʩʪʦʧʥʝ ʥʝʜʝˀʝ ʛʦʜʠʰˁʝ. 

2. ʧʝʨʟʠʩʪʝʥʪʥʠ (ʇɸʈ) ʟʥʘʯʠ ʜʘ ʩʫ ʩʠʤʧʪʦʤʠ ʧʨʠʩʫʪʥʠ ʚʠʰʝ ʦʜ 4 ʜʘʥʘ ʥʝʜʝˀʥʦ ʠ 

ʜʫʞʝ ʦʜ 4 ʫʟʘʩʪʦʧʥʝ ʥʝʜʝˀʝ ʛʦʜʠʰˁʝ.  

ʇʨʝʤʘ ʪʝʞʠʥʠ ɸʈ ʩʝ ʜʝʣʠ ʥʘ:  

1. ʙʣʘʛ - ʟʥʘʯʠ ʜʘ ʥʠʿʝʜʥʘ ʦʜ ʦʚʠʭ ʩʪʘʚʢʠ ʥʠʿʝ ʧʨʠʩʫʪʥʘ: ʧʦʨʝʤʝ˂ʘʿ ʩʥʘ, ʦʰʪʝ˂ʝˁʝ 

ʪʦʢʦʤ ʜʥʝʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʩʣʦʙʦʜʥʦʛ ʚʨʝʤʝʥʘ ʠ/ʠʣʠ ʩʧʦʨʪʘ, ʦʰʪʝ˂ʝˁʝ ʘʢʪʠʚʥʦʩʪʠ 

ʫ ʰʢʦʣʠ ʠʣʠ ʧʦʩʣʫ, ʩʠʤʧʪʦʤʠ ʩʫ ʧʨʠʩʫʪʥʠ, ʘʣʠ ʥʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 

2. ʫʤʝʨʝʥʦ/ʪʝʞʘʢ - ʟʥʘʯʠ ʜʘ ʿʝ ʿʝʜʥʘ ʠʣʠ ʚʠʰʝ ʦʜ ʩʣʝʜʝ˂ʠʭ ʩʪʘʚʢʠ ʧʨʠʩʫʪʥʘ: 

ʧʦʨʝʤʝ˂ʘʿ ʩʥʘ, ʦʰʪʝ˂ʝˁʝ ʪʦʢʦʤ ʜʥʝʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʩʣʦʙʦʜʥʦʛ ʚʨʝʤʝʥʘ ʠ/ʠʣʠ 

ʩʧʦʨʪʘ, ʰʢʦʣʝ ʠʣʠ ʧʦʩʣʘ, ʩʠʤʧʪʦʤʠ ʩʫ ʫʟʥʝʤʠʨʫʿʫ˂ʠ.  

ʀʥʮʠʜʝʥʮʘ ʧʝʨʟʠʩʪʝʥʪʥʦʛ ɸʈ ʧʨʝʤʘ ʩʪʫʜʠʿʠ ɹʫʩʢʝʘ ʠ ʩʘʨ. (Bousquet et al.) ʙʠʣʘ ʿʝ 

73%, ʜʦʢ ʿʝ ʠʥʪʝʨʤʠʪʝʥʪʥʦʛ ɸʈ ʙʠʣʘ 23% (8). 

 

1.2.3. ʇʨʦʮʝʥʘ ʪʝʞʠʥʝ ɸʈ 

 

ʇʨʦʮʝʥʘ ʪʝʞʠʥʝ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʚʨʰʠ ʩʝ ʩʫʙʿʝʢʪʠʚʥʠʤ ʠ ʦʙʿʝʢʪʠʚʥʠʤ 

ʤʝʪʦʜʘʤʘ. ɺʠʟʫʘʣʥʦ ʘʥʘʣʦʛʥʘ ʩʢʘʣʘ (ɺɸʉ) ʿʝ ʩʫʙʿʝʢʪʠʚʥʠ ʤʝʪʦʜ ʟʘ ʧʨʦʮʝʥʫ ʪʝʞʠʥʝ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ (9). ʉʤʝʨʥʠʮʝ ɸʈʀɸ ʩʫ ʧʨʝʜʣʦʞʠʣʝ ɺɸʉ ʟʘ ʦʮʝʥʫ ʨʘʟʣʠʯʠʪʠʭ 

ʩʠʤʧʪʦʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʦʧʰʪʝʛ ʫʪʠʩʢʘ ʦ ʙʦʣʝʩʪʠ. ʆʚʠʤ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʜʦʙʨʦ ʢʦʨʝʣʠʨʘ ʩʘ ʪʝʞʠʥʦʤ ʨʠʥʠʪʠʩʘ, ʧʨʝʤʘ ʦʮʝʥʠ 

ɸʈʀɸ (10). ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʘ ʩʢʘʣʘ ʿʝ ʜʫʞʠʥʝ 10 cm (ʩʣʠʢʘ 1). ʅʘ ʦʩʥʦʚʫ 

ʥʫʤʝʨʠʯʢʠʭ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʠʭ ʩʘ ɺɸʉ, ʨʠʥʠʪʠʩ ʩʝ ʤʦʞʝ ʧʦʜʝʣʠʪʠ ʥʘ ʙʣʘʛ (0-3), 

ʫʤʝʨʝʥ (3.1-7) ʠ ʪʝʞʘʢ (7.1-10) 

 

ʉʣʠʢʘ 1. ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʘ ʩʢʘʣʘ 

 

    Ăʂʦʣʠʢʦ ʚʘʤ ʩʤʝʪʘ ʚʘʰ ʨʠʥʠʪʠʩ?ñ 

ʅʝ ʩʤʝʪʘ ʫʦʧʰʪʝ _________________________________ʀʟʫʟʝʪʥʦ ʩʤʝʪʘ 

       10 cm 

 

ʇʦʨʝʜ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ ʦʧʰʪʝʛ ʫʪʠʩʢʘ ʦ ʙʦʣʝʩʪʠ ʫ ʧʨʦʮʝʥʠ ʪʝʞʠʥʝ ʘʣʝʨʛʠʿʩʢʦʛ 

ʨʠʥʠʪʠʩʘ ʢʦʨʠʩʪʝ ʩʝ ʩʣʝʜʝ˂ʝ ʤʝʪʦʜʝ. ʄʝʨʝˁʘ ʥʦʩʥʝ ʦʧʩʪʨʫʢʮʠʿʝ ʚʨʰʝ ʩʝ ʤʝʨʝˁʝʤ 
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ʚʨh ʥʦʛ ʠʥʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ, ʘʢʫʩʪʠʯʢʦʤ ʨʠʥʦʤʝʪʨʠʿʦʤ ʠ ʨʠʥʦʤʘʥʦʤʝʪʨʠʿʦʤ 

(11). ʄʝʨʝˁʘ ʟʘʧʘˀʝˁʘ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʚʨʰʠ ʩʝ ʧʫʪʝʤ ʦʜʨʝʹʠʚʘˁʘ ʘʟʦʪ 

ʤʦʥʦʢʩʠʜʘ (nitric oxide - Nʆ), ʘʥʘʣʠʟʦʤ ˂ʝʣʠʿʘ ʠ ʤʝʜʠʿʘʪʦʨʘ ʫ ʥʦʩʥʦʤ ʣʘʚʘʪʫ ʧʫʪʝʤ 

ʮʠʪʦʣʦʛʠʿʝ ʠ ʥʦʩʥʝ ʙʠʦʧʩʠʿʝ (12). ʄʝʨʝˁʘ ʨʝʘʢʪʠʚʥʦʩʪʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠʟʚʦʜʝ ʩʝ 

ʧʫʪʝʤ ʧʨʦʚʦʢʘʮʠʿʝ ʩʘ ʭʠʩʪʘʤʠʥʦʤ, ʤʝʪʠʣʭʦʣʠʥʦʤ, ʘʣʝʨʛʝʥʠʤʘ, ʭʠʧʝʨʪʦʥʠʯʥʠʤ 

ʩʣʘʥʠʤ ʨʘʩʪʚʦʨʦʤ, ʢʘʧʩʘʮʠʥʦʤ ʠʣʠ ʭʣʘʜʥʠʤ ʩʫʚʠʤ ʚʘʟʜʫʭʦʤ (13). ʄʝʨʝˁʘ ʯʫʣʘ 

ʤʠʨʠʩʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ ʪʘʢʦʹʝ ʧʨʦʮʝˁʫʿʫ ʪʝʞʠʥʫ ʙʦʣʝʩʪʠ 

(12). 

 

1.2.4. ʌʘʢʪʦʨʠ ʨʠʟʠʢʘ ʟʘ ʥʘʩʪʘʥʘʢ ɸʈ 

 

ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʿʝ ʤʫʣʪʠʬʘʢʪʦʨʠʿʘʣʥʘ ʙʦʣʝʩʪ ʠʟʘʟʚʘʥʘ ʠʥʪʝʨʘʢʮʠʿʦʤ ʛʝʥʘ ʠ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ɻʝʥʝʪʩʢʠ ʬʘʢʪʦʨ ʠ ʧʦʜʘʮʠ ʦ ʘʣʝʨʛʠʿʘʤʘ ʫ ʧʦʨʦʜʠʮʠ ʟʥʘʯʘʿʘʥ ʩʫ 

ʯʠʥʠʣʘʮ ʫ ʥʘʩʪʘʥʢʫ ʘʣʝʨʛʠʿʘ (14). ɼʦʛʘʹʘʿʠ ʠʟ ʧʝʨʠʦʜʘ ʨʘʥʦʛ ʞʠʚʦʪʘ, ʟʘ ʚʨʝʤʝ ʠ 

ʧʦʩʣʝ ʧʦʨʦʹʘʿʘ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʥʘʩʪʘʥʘʢ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ (15). ʋʜʠʩʘˁʝ 

ʘʣʝʨʛʝʥʘ ʫʥʫʪʨʘʰˁe ʠ ʩʧʦˀʘʰˁe ʩʨʝʜʠʥʝ ʧʨʦʫʟʨʦʢʫʿʫ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ. ɻʣʘʚʥʠ 

ʘʣʝʨʛʝʥʠ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ ʩʫ ʧʦʣʝʥʠ ʠ ʧʣʝʩʥʠ. ɻʣʘʚʥʠ ʘʣʝʨʛʝʥʠ ʫʥʫʪʨʘʰˁʝ 

ʩʨʝʜʠʥʝ ʩʫ ʛʨʠˁʝ, ʜʣʘʢʝ ʞʠʚʦʪʠˁʘ, ʠʥʩʝʢʪʠ ʠ ʧʣʝʩʥʠ (16). ʇʨʦʬʝʩʠʦʥʘʣʥʠ ʘʣʝʨʛʝʥʠ 

ʤʦʛʫ ʠʟʘʟʚʘʪʠ ʨʠʥʠʪʠʩ ʘʣʝʨʛʠʿʩʢʠʤ ʠ ʥʝʘʣʝʨʛʠʿʩʢʠʤ ʤʝʭʘʥʠʟʤʠʤʘ (17). ʌʘʢʪʦʨʠ 

ʨʠʟʠʢʘ ʟʘ ʥʘʩʪʘʥʘʢ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʤʦʛʫ ʜʘ ʜʝʣʫʿʫ ʥʘ ʩʚʠʤ ʫʟʨʘʩʪʠʤʘ ʞʠʚʦʪʘ 

(3).  

 

1.2.5. ɸʣʝʨʛʝʥʠ 

 

ɸʣʝʨʛʝʥʠ ʩʫ ʘʥʪʠʛʝʥʠ ʢʦʿʠ ʠʥʜʫʢʫʿʫ ʨʝʘʢʮʠʿʫ ʩʘ ʩʧʝʮʠʬʠʯʥʠʤ IgE ʘʥʪʠʪʝʣʠʤʘ. ʆʥʠ 

ʧʦʪʠʯʫ ʠʟ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʞʠʚʦʪʠˁʘ, ʠʥʩʝʢʘʪʘ, ʙʠˀʘʢʘ, ʛˀʠʚʘ ʠʣʠ 

ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ ʠʟʚʦʨʘ. 

 

1.2.5.1. ʀʥʭʘʣaʪʦʨʥʠ ʘʣʝʨʛʝʥʠ  

ʆʥʠ ʯʝʩʪʦ ʫʟʨʦʢʫʿʫ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʠ ʘʩʪʤʫ (18). ʆʙʠʯʥʦ ʩʝ ʢʣʘʩʠʬʠʢʫʿʫ ʢʘʦ 

ʫʥʫʪʨʘʰˁʠ (ʛʨʠˁʝ, ʜʣʘʢʝ ʢʫ˂ʥʠʭ ˀʫʙʠʤʘʮʘ, ʠʥʩʝʢʪʠ), ʩʧʦˀʥʠ (ʧʦʣʝʥ ʠ ʧʣʝʩʥʠ) ʠ 

ʤʝʦhʚʠʪʠ.  
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ɻʨʠˁʝ 

ɻʨʠˁʝ ʠʟ ʢʫ˂ʥʝ ʧʨʘʰʠʥʝ ʯʠʥʝ ʚʝʣʠʢʠ ʜʝʦ ʘʣʝʨʛʝʥʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʧʦʨʦʜʠʮʠ 

ʧʠʨʦʛʣʠʬʠʜʘ (Pyroglyphidae); ʧʦʜʢʣʘʩʘ ʘʢʘʨʠ (ɸcari), ʢʣʘʩʘ ʘʨʘʭʥʠʜʠ (ɸrachnidi), 

ʬʠʣʫʤʫ ʘʨʪʨʦʧʦʜʘ (Phylum artropods) (19). ʅʘʿʚʘʞʥʠʿʝ ʚʨʩʪʝ ʩʫ ʜʝʨʤʘʪʦʬʘʛʦʠʜʝʩ 

ʧʪʝʨʦʥʠʩʠʤʫʩ (Dermatophagoides pteronyssinus - Der p), ʜʝʨʤʘʪʦʬʘʛʦʠʜʝʩ ʬʘʨʠʥʝ 

(Dermatophagoides farina - Der f) (20), ʝʫʨʦʛʣʠʬʫʩ ʤʘʥʿʝʠ (Euroglyphus maynei - Eur 

m) (21), ʣʝʧʠʜʦʛʣʠʬʫʩ ʜʝʩʪʨʫʢʪʦʨ (Lepidoglyphus destructor - Lep d) (22)  ʠ ʙʣʦʤʠʘ 

ʪʨʦʧʠʢʘʣʠʩ (Blomia tropicalis - Blo t). ɼʝʨʤʘʪʠʬʘʛʦʠʜʝʩ (Dermatophagoides) ʠ 

ʝʫʨʦʛʣʠʬʫʩ (Euroglyphus) ʩʝ ʠʩʭʨʘˁʫʿʫ ʩʘ ʧʝʨʫʪʠ ʢʦʿʘ ʩʝ ʩʪʚʘʨʘ ʥʘ ʢʦʞʠ ʯʦʚʝʢʘ, 

ʪʘʢʦ ʜʘ ʦʧʘʩʥʦʩʪ ʧʦʪʠʯʝ ʠʟ ʜʫʰʝʢʘ, ʿʦʨʛʘʥʘ, ʿʘʩʪʫʢʘ, ʪʝʧʠʭʘ, ʪʘʧʘʮʠʨʘʥʦʛ ʥʘʤʝʰʪʘʿʘ 

ʠʣʠ ʧʣʠʰʘʥʠʭ ʠʛʨʘʯʘʢʘ (23). ɳʠʭʦʚ ʨʘʩʪ ʿʝ ʤʘʢʩʠʤʘʣʘʥ ʫ ʪʦʧʣʠʤ (ʠʟʥʘʜ 20ÁC) ʠ 

ʚʣʘʞʥʠʤ ʫʩʣʦʚʠʤʘ (80% ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ). ʊʦ ʿʝ ʨʘʟʣʦʛ ʰʪʦ ʛʨʠˁʝ ʥʝ ʧʦʩʪʦʿʝ 

ʠʟʥʘʜ 1.800 ʤʝʪʘʨʘ ʫ ʝʚʨʦʧʩʢʠʤ ʧʣʘʥʠʥʘʤʘ (24) ʛʜʝ ʿʝ ʚʘʟʜʫʭ ʧʨʝʚʠʰʝ ʩʫʚ, ʜʦʢ ʩʫ ʫ 

ʠʟʦʙʠˀʫ ʫ ʪʨʦʧʩʢʠʤ ʧʣʘʥʠʥʩʢʠʤ ʧʦʜʨʫʯʿʠʤʘ (25).  

 

ʇʦʣʝʥʠ  

ɿʨʥʦ ʧʦʣʝʥʘ ʿʝ ʤʫʰʢʠ ʧʦʣ ˂ʝʣʠʿʘ ʫ ʙʠˀʥʦʤ ʮʘʨʩʪʚʫ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ˁʠʭʦʚʦʛ 

ʥʘʯʠʥʘ ʧʨʝʥʦʩʘ, ʤʦʞʝ ʩʝ ʨʘʟʣʠʢʦʚʘʪʠ ʘʥʝʤʦʬʠʣʫʩ ʠ ʝʥʪʦʤʦʬʠʣʫʩ ʧʦʣʝʥʘ. 

ɸʥʝʤʦʬʠʣʫʩ ʧʦʣʝʥʘ, ʚʝʦʤʘ ʘʝʨʦʜʠʥʘʤʠʯʢʦʛ ʦʙʣʠʢʘ, ʧʨʝʥʦʩʠ ʩʝ ʚʝʪʨʦʤ ʠ ʤʦʛʫ ʜʘ 

ʧʫʪʫʿʫ ʚʝʣʠʢʝ ʨʘʟʜʘˀʠʥʝ. ɽʥʪʦʤʦʬʠʣʫʩ ʧʦʣʝʥʘ ʩʝ ʰʠʨʠ ʧʫʪʝʤ ʠʥʩʝʢʘʪʘ, ʧʨʠʚʫʯʝʥ 

ʰʘʨʝʥʠʤ ʠ ʧʘʨʬʠʤʠʩʘʥʠʤ ʮʚʝ˂ʝʤ, ʦʜ ʤʫʰʢʦʛ ʜʦ ʞʝʥʩʢʦʛ ʮʚʝʪʘ (26). ʅʘʿʯʝʰ˂ʝ 

ʘʣʝʨʛʠʿʝ ʩʫ ʠʟʘʟʚʘʥʝ ʧʦʣʝʥʠʤʘ ʪʨʘʚʘ, ʢʦʨʦʚʘ ʠ ʜʨʚʝ˂ʘ. ʇʦʣʝʥʠ ʪʨʘʚʘ ʢʦʿʠ ʩʝ 

ʫʥʠʚʝʨʟʘʣʥʦ ʜʠʩʪʨʠʙʫʠʨʘʿʫ, ʮʚʝʪʘʿʫ ʢʨʘʿʝʤ ʧʨʦʣʝ˂ʘ ʠ ʧʦʯʝʪʢʦʤ ʣʝʪʘ, ʘʣʠ ʥʘ ʥʝʢʠʤ 

ʤʝʩʪʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʿʫʞʥʘ ʂʘʣʠʬʦʨʥʠʿʘ ʠʣʠ ʌʣʦʨʠʜʘ ʦʥʠ ʩʝ ʰʠʨʝ ʪʦʢʦʤ ʮʝʣʝ 

ʛʦʜʠʥʝ (27). ʇʦʣʝʥʠ ʢʦʨʦʚʘ ʩʫ ʢʦʤʧʦʟʠʪʥʝ ʙʠˀʢʝ, ʘʨʪʝʤʠʩʠʿʘ (Artemisia) ʠ 

ʘʤʙʨʦʟʠʿʘ (Ambrosia) (28), ʧʘʨʠʝʪʘʨʠʘʿ (Parietaria), ʫ ʦʙʣʘʩʪʠ ʄʝʜʠʪʝʨʘʥʘ (29). 

ʂʦʨʦʚʠ, ʢʘʦ ʰʪʦ ʿʝ ʘʤʙʨʦʟʠʿʘ ʮʚʝʪʘʿʫ ʢʨʘʿʝʤ ʣʝʪʘ ʠ ʧʦʯʝʪʢʦʤ ʿʝʩʝʥʠ. ʇʦʣʝʥʠ ʜʨʚʝ˂ʘ, 

ʙʨʝʟʘ (Betula) (30), ʦʣʝʘʮʝʝ (Fraxinus) ʠ ʤʘʩʣʠʥʘ (Olea europea) (31), ʭʨʘʩʪ 

(Quercus), ʧʣʘʪʘʥ (Platanus) (32) ʠ ʯʝʤʧʨʝʩ (Cupressus) (33), ʢʣʝʢʘ (Juniperus) (34), 

ʪʫʿʘ (Thuyas) (35), ʿʘʧʘʥʩʢʠ ʢʝʜʘʨ (Cryptomeria japonica) (36), ʠ ʧʣʘʥʠʥʩʢʠ ʢʝʜʘʨ 

(Juniperus ashei) (37). ɼʨʚʝ˂ʝ ʛʝʥʝʨʘʣʥʦ ʮʚʝʪʘ ʢʨʘʿʝʤ ʟʠʤʝ ʠ ʧʦʯʝʪʢʦʤ ʧʨʦʣʝ˂ʘ. 
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ɼʣʘʢʘ ʧʩʘ ʠ ʤʘʯʢʝ 

ɹʨʦʿ ʜʦʤʘ˂ʠʭ ʞʠʚʦʪʠˁʘ ʩʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʦ ʪʦʢʦʤ ʧʦʩʣʝʜˁʠʭ 30 ʛʦʜʠʥʘ, ʥʘʨʦʯʠʪʦ 

ʫ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ. ʇʨʦʮʝˁʫʿʝ ʩʝ ʜʘ ʫ ʤʥʦʛʠʤ ʝʚʨʦʧʩʢʠʤ ʟʝʤˀʘʤʘ ʦʜ 4 ʩʪʘʥʘ 

ʿʝʜʘʥ ʧʦʩʝʜʫʿʫ ʤʘʯʢʫ, ʘ ʧʩʝ ʿʝ ʤʦʛʫ˂ʝ ʥʘ˂ʠ ʫ ʿʦʰ ʚʝ˂ʝʤ ʙʨʦʿʫ. ʉʝʢʨʝʪ ʞʠʚʦʪʠˁʘ ʥʦʩʠ 

ʠʣʠ ʩʘʜʨʞʠ ʤʦ˂ʥʝ ʘʣʝʨʛʝʥʝ ʢʦʿʠ ʤʦʛʫ ʠʟʘʟʚʘʪʠ ʘʣʝʨʛʠʿʩʢʝ ʨʝʘʢʮʠʿʝ (38). ɹʫʹ. 

ʉʪʘʥʜʘʨʜʥʝ ʛˀʠʚʠʮʝ, ʧʣʝʩʥʠ ʠ ʢʚʘʩʮʠ ʙʠˀʢʝ ʩʫ ʢʦʿʝ ʥʝ ʧʦʩʝʜʫʿʫ ʭʣʦʨʦʬʠʣ, ʘʣʠ ʢʦʿʝ 

ʦʩʣʦʙʘʹʘʿʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʩʧʦʨʘ ʘʣʝʨʛʝʥʘ ʫ ʟʘʪʚʦʨʝʥʦʤ ʠ ʦʪʚʦʨʝʥʦʤ ʦʢʨʫʞʝˁʫ. 

ɻʣʘʚʥʝ ʘʪʤʦʩʬʝʨʩʢʝ ʛˀʠʚʠʮʝ ʩʫ ʢʣʘʜʦʩʧʦʨʠʿʫʤ (Cladosporium) ʠ ʘʣʪʝʨʥʘʨʠʘʿ 

(Alternaria) (39), ʩʘ ʚʨʭʦʤ ʪʦʢʦʤ ʣʝʪʘ, ʟʘʪʠʤ ʘʩʧʝʨʛʠʣʫʩ (Aspergillus) ʠ ʧʝʥʠʮʠʣʠʫʤ, 

(Penicillium) ʢʦʿʠ ʥʝʤʘʿʫ ʜʝʬʠʥʠʩʘʥʫ ʩʝʟʦʥʫ ʠ ʜʦʤʘ˂ʝ ʛˀʠʚʠʮʝ ʫʥʫʪʨʘʰˁʝ ʩʨʝʜʠʥʝ 

ʫ ʪʦʧʣʠʤ ʠ ʚʣʘʞʥʠʤ ʩʨʝʜʠʥʘʤʘ (40).  

 

ɼʫʚʘʥʩʢʠ ʜʠʤ 

ʉʪʘʥʜʘʨʜʥʦ ʩʝ ʥʘʣʘʟʠ ʫ ʩʝʪʦʚʠʤʘ ʟʘ ʠʟʚʦʹʝˁʝ ʧʨʠʢ ʪʝʩʪʘ, ʤʝʹʫʪʠʤ ʪʝʰʢʦ ʿʝ 

ʫʪʚʨʜʠʪʠ ʜʘ ʣʠ ʿʝ ʧʫʰʝˁʝ ʫʟʨʦʢ ʘʣʝʨʛʠʿʘ ʠʣʠ ʥʝ (41).  

 

ʂʚʘʩʮʠ 

ɸʣʝʨʛʝʥʠ ʢʚʘʩʥʠʮʘ ʩʫ ʢʘʥʜʠʜʘ ʘʣʙʠʢʘʥʩ (Candida albicans), ʩʘʭʘʨʦʤʠʮʝʩ ʮʝʨeʚʠʩʝ ʠ 

ʤʠʥʦʨ (Saccaromyces cerevisiae et minor) (42) ʠ ʧʠʪʠʨʦʩʧʦʨʫʤ (Pityrosporum) (43). 

ʂʚʘʩʘʮ ʩʝ ʤʦʞʝ ʥʘ˂ʠ ʫ ʭʨʘʥʠ ʠ ʫ ʘʪʤʦʩʬʝʨʠ. ʉʧʦʨʦʙʦʣʦʤʠʮʝʩ (Sporobolomyces) ʿʝ 

ʦʜʛʦʚʦʨʘʥ ʟʘ ʘʩʪʤʫ ʠ ʨʠʥʠʪʠʩ (44).  

 

ʀʥʩʝʢʪʠ  

ɸʣʝʨʛʝʥʠ ʠʥʩʝʢʘʪʘ ʤʦʛʫ ʩʝ ʥʘ˂ʠ ʫ ʟʘʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ, a ʪʦ ʩʫ ʙʫʙʘʰʚʘʙʝ (45), ʰʪʦ  

ʤʦʞʝ ʜʘ ʠʥʜʫʢʫʿʝ IgE ʠʤʫʥʠ ʦʜʛʦʚʦʨ ʠ ʨʝʩʧʠʨʘʪʦʨʥʫ ʘʣʝʨʛʠʿʫ.  

 

1.2.5.2.  ɸʣʝʨʛʝʥʠ ʭʨʘʥʝ 

 

ʆʩʝʪˀʠʚʦʩʪ ʥʘ ʭʨʘʥʫ ʿʝ ʨʝʪʢʘ ʢʦʜ ʦʩʦʙʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ ʙʝʟ ʜʨʫʛʠʭ 

ʩʠʤʧʪʦʤʘ. ʇʨʝʢʦ 50% ʜʝʮʝ ʩʘ ʘʣʝʨʛʠʿʦʤ ʥʘ ʢʨʘʚˀʝ ʤʣʝʢʦ ʧʘʪʝ ʦʜ ʨʠʥʠʪʠʩʘ (46). ʂʦʜ 

ʦʜʨʘʩʣʠʭ, ʥʘʿʯʝʰʠ˂ ʘʣʝʨʛʝʥʠ ʭʨʘʥʝ ʢʦʿʠ ʠʟʘʟʠʚʘʿʫ ʦʟʙʠˀʥʝ ʘʣʝʨʛʠʿʩʢʝ ʨʝʘʢʮʠʿʝ ʩʫ 
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ʢʠʢʠʨʠʢʠ (47), ʜʨʚʦ ʦʨʘʭʘ, ʨʠʙʝ, ˀʫʩʢʘʨʠ, ʿʘʿʘ, ʤʣʝʢʦ, ʩʦʿʘ, ʩʫʩʘʤ, ʮʝʣʝʨ ʠ ʚʦ˂ʢʝ ʢʘʦ 

ʰʪʦ ʩʫ ʿʘʙʫʢʝ ʠ ʙʨʝʩʢʚʝ (48).  

 

1.2.6. ʄʝʭʘʥʠʟʘʤ ʘʣʝʨʛʠʿʘ 

 

ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʿʝ ʨʝʟʫʣʪʘʪ IgE ʧʦʩʨʝʜʦʚʘʥʝ ʘʣʝʨʛʠʿʝ ʧʦʚʝʟʘʥʝ ʩʘ ʚʘʨʠʿʘʙʠʣʥʦʤ 

ʫʧʘʣʦʤ ʥʦʩʘ. ɴʝʣʠʿʝ, ʤʝʜʠʿʘʪʦʨʠ, ʮʠʪʦʢʠʥʠ, ʭʝʤʦʢʠʥʠ, ʥʝʫʨʦʧʝʧʪʠʜʠ, ʢʘʦ ʠ 

ʘʪʭʝʟʠʚʥʠ ʤʦʣʝʢʫʣʠ ʠʟʘʟʠʚʘʿʫ ʩʧʝʮʠʬʠʯʥʝ ʩʠʤʧʪʦʤʝ ʠ ʥʝʩʧʝʮʠʬʠʯʥʫ 

ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ ʥʦʩʘ. ʈʘʟʣʠʢʫʿʫ ʩʝ ʜʚʘ ʤʝʭʘʥʠʟʤʘ IgE-ʟʘʚʠʩʥʠ ʠ IgE-ʥʝʟʘʚʠʩʥʠ 

ʤʝʭʘʥʠʟʤʠ (3).  

ɸʣʝʨʛʠʿʘ jʝ ʦʙʠʯʥʦ ʫʟʨʦʢʦʚʘʥʘ ʭʠʧʝʨʧʨʦʜʫʢʮʠʿʦʤ IgE, ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ ʟʘʿʝʜʥʠʯʢʝ 

ʘʥʪʠʛʝʥʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʢʘʦ ʰʪʦ ʩʫ ʫʥʫʪʨʘʰˁʠ ʠ ʩʧʦˀʘʰˁʠ ʘʣʝʨʛʝʥʠ ʠ ʭʨʘʥʘ 

(49). ʇʨʦʠʟʚʦʜˁʘ IgE ʿʝ ʨʝʟʫʣʪʘʪ ʩʣʦʞʝʥʠʭ ʠʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ B-˂ʝʣʠʿʘ, ʊ-˂ʝʣʠʿʘ, 

ʤʘʩʪʦʮʠʪʘ ʠ ʙʘʟʦʬʠʣʘ, ʫʟ ʧʨʠʩʫʩʪʚʦ ʠʥʪʝʨʣʝʫʢʠʥʘ-4 (interleukin-4 - IL4), IL-13 ʠ IL-

18, ʢʘʦ ʠ ʬʠʟʠʯʢʠʭ ʠʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʊ- ʠ B- ˂ʝʣʠʿʘ ʦʜ ʩʪʨʘʥʝ ʿʝʜʥʦʛ ʙʨʦʿʘ 

ʧʦʚʨʰʠʥʩʢʠʭ ʠ ʘʪʭʝʟʠʦʥʠʭ ʤʦʣʝʢʫʣʘ (50), ʊ-ʧʦʤʘʞʫ˂ʝ 2 (T helper 2 - Th2) ˂ʝʣʠʿʝ ʠ 

ʊ-ʨʝʛʫʣʘʪʦʨʥʝ-1 ˂ʝʣʠʿʝ (T reg-1), ʦʜʛʦʚʦʨʥʠ ʩʫ (51) ʟʘ ʩʠʥʪʝʟʫ IgE ʠ ʨʝʛʨʫʪʦʚʘˁʝ, 

ʩʘʟʨʝʚʘˁʝ, ʦʧʩʪʘʥʘʢ ʧʦʤʦ˂ʥʠʭ ˂ʝʣʠʿʘ, ʢʘʦ ʰʪʦ ʩʫ ʝʦʟʠʥʦʬʠʣʠ, ʙʘʟʦʬʠʣʠ ʠ ʤʘʩʪ 

˂ʝʣʠʿʝ. ʀʤʫʥʦʛʣʦʙʫʣʠʥʠ ɽ ʩʝ ʧʨʦʠʟʚʦʜʝ ʫ ʣʦʢʘʣʥʠʤ ʣʠʤʬʥʠʤ ʪʢʠʚʠʤʘ ʠ ʣʦʢʘʣʥʦ ʫ 

ʥʘʟʘʣʥʦʿ ʠ ʙʨʦʥʭʠʿʘʣʥʦʿ ʩʣʫʟʦʢʦʞʠ (52). ɸʣʝʨʛʝʥ ʩʧʝʮʠʬʠʯʥʠ IgE ʩʠʥʪʝʪʠʩʘʥ ʫ 

ʦʜʛʦʚʦʨʫ ʥʘ ʘʣʝʨʛʝʥʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʧʦʩʪʘʿʝ ʧʨʠʯʚʨʰ˂ʝʥ ʟʘ ʨʝʮʝʧʪʦʨʝ ʩʘ 

ʚʠʩʦʢʠʤ ʘʬʠʥʠʪʝʪʦʤ (high-affinity IgE receptor - FcŮRI) ʥʘ ʤʝʤʙʨʘʥʠ ʤʘʩʪʦʮʠʪʘ ʠ 

ʙʘʟʦʬʠʣʘ. ʄʘʩʪ ʘʢʫʤʫʣʘʮʠʿʘ ʫ ʩʣʫʟʦʢʦʞʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʿʝ ʚʘʞʘʥ 

ʧʘʪʦʬʠʟʠʦʣʦʰʢʠ ʜʦʛʘʹʘʿ ʫ ʘʣʝʨʛʠʿʩʢʦʤ ʨʠʥʠʪʠʩʫ ʠ ʘʩʪʤʠ, ʿʝʨ ʠʥʭʘʣʘʮʠʦʥʠ ʘʣʝʨʛʝʥʠ  

ʫʪʠʯʫ ʥʘ ʩʣʫʟʦʢʦʞʫ ʧʦʚʨʰʠʥʝ ʥʦʩʘ ʠ/ʠʣʠ ʧʣʫ˂ʘ. ɸʛʨʝʛʘʮʠʿʘ ʨʝʮʝʧʪʦʨʘ ʢʦʿʠ ʚʝʟʫʿʫ 

IgE ʤʦʣʝʢʫʣʝ ʢʦʥʢʨʝʪʘʥ ʿʝ ʨʝʟʫʣʪʘʪ ʜʝʿʩʪʚʘ ʘʣʝʨʛʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʤʝʜʠʿʘʪʦʨʘ 

(ʭʠʩʪʘʤʠʥ, ʣʝʫʢʦʪʨʠʿʝʥʠ ʠ ʜʨʫʛʠ) ʢʦʿʠ ʩʝ ʧʨʦʠʟʚʦʜʝ ʥʘ ʦʩʥʦʚʫ ʘʣʝʨʛʠʿʩʢʦʛ ʦʜʛʦʚʦʨʘ, 

ʪhʦ ʟʘʚʠʩʠ ʦʜ ʩʪʨʫʢʪʫʨʝ ʮʠˀʥʦʛ ʦʨʛʘʥʘ: ʩʚʨʘʙ, ʢʠʿʘˁʝ, ʨʠʥʦʨʝʿʘ ʠ ʟʘʧʫʰʝʥʦʩʪ ʫ 

ʥʦʩʫ ʠ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʘ ʠ ʚʠʟʠʥʛ ʟʙʦʛ ʢʦʥʪʨʘʢʮʠʿʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ ʫ ʧʣʫ˂ʠʤʘ 

(53). ʋ ʢʘʩʥʦʿ ʬʘʟʠ ʘʣʝʨʛʠʿʩʢʠʭ ʨʝʘʢʮʠʿʘ ʠ ʭʨʦʥʠʯʥʠʭ ʠʥʬʣʘʤʘʪʦʨʥʠʭ ʧʨʦʤʝʥʘ ʫ 

ʧʣʫ˂ʠʤʘ ʘʩʤʘʪʠʯʘʨʘ ʫʢˀʫʯʫʿʫ ʩʝ ʤʥʦʛʠ ˂ʝʣʠʿʩʢʠ ʪʠʧʦʚʠ, ʫʢˀʫʯʫʿʫ˂ʠ T-˂ʝʣʠʿʝ, ʤʘʩʪ 

˂ʝʣʠʿʝ ʠ ʝʦʟʠʥʦʬʠʣʝ (54).  
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ɸʣʝʨʛʝʥʠ ʟʙʦʛ ʩʚʦʿʝ ʝʥʟʠʤʩʢʝ ʧʨʦʪʝʦʣʠʪʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʛʫ ʜʠʨʝʢʪʥʦ ʘʢʪʠʚʠʨʘʪʠ 

ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ (55) ʠ ʥʘ ʢʨʘʿʫ ʜʦʚʝʩʪʠ ʜʦ Th2 ʠʤʫʥʦʛ ʦʜʛʦʚʦʨʘ, ʧʨʦʜʫʢʮʠʿʝ 

ʮʠʪʦʢʠʥʘ ʠ ʭʝʤʦʢʠʥʘ (56), ʘ ʪʠʤʝ ʤʦʛʫ ʜʘ ʠʟʘʟʦʚʫ ʫʧʘʣʫ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʝʟʘʚʠʩʥʦ 

ʦʜ IgE (57). ʀʥʬʣʘʤʘʪʦʨʥʠ ʠʥʬʠʣʪʨʘʪ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ˂ʝʣʠʿʘ. ʄʘʩʪ ˂ʝʣʠʿʝ 

ʥʠʩʫ ʩʘʤʦ ʝʬʝʢʪʦʨʥʝ ˂ʝʣʠʿʝ ʥʝʧʦʩʨʝʜʥʦʛ ʦʜʛʦʚʦʨʘ, ʥʝʛʦ ʪʘʢʦʹʝ ʠʛʨʘʿʫ ʫʣʦʛʫ ʫ 

ʘʣʝʨʛʠʿʩʢʦʿ ʠʥʬʣʘʤʘʮʠʿʠ (58). ɽʦʟʠʥʦʬʠʣʠ ʤʦʛʫ ʜʘ ʩʝ ʨʘʟʣʠʢʫʿʫ ʦʜ ʧʨʦʛʝʥʠʪʦʨʘ ʫ 

ʥʘʟʘʣʥʦʿ ʤʫʢʦʟʠ ʪʦʢʦʤ ʩʝʟʦʥʝ ʧʦʣʝʥʘ (59), ʘ ʫ ʚʝ˂ʝʤ ʙʨʦʿʫ ʩʫ ʘʢʪʠʚʠʨʘʥʠ ʢʦʜ 

ʙʦʣʝʩʥʠʢʘ ʩʘ ʩʠʤʧʪʦʤʠʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ (60). ʊ-˂ʝʣʠʿʝ, ʤʘʢʨʦʬʘʟʠ, 

ʬʠʙʨʦʙʣʘʩʪʠ ʠ ʜʨʫʛʝ ˂ʝʣʠʿʝ ʫʯʝʩʪʚʫʿʫ ʫ ʟʘʧʘˀʝʥʩʢʦʤ ʠʥʬʠʣʪʨʘʪʫ ʥʘʟʘʣʥʝ ʤʫʢʦʟʝ 

ʙʦʣʝʩʥʠʢʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ. ʋ ʪʦʢʫ ʩʝʟʦʥʝ ʧʦʣʝʥʘ ʥʠʟ ʤʝʜʠʿʘʪʦʨʘ ʩʝ 

ʦʪʧʫʰʪʘʿʫ ʫ ʥʦʩʥʠ ʩʝʢʨʝʪ (61). ʆʚʦ ʫʢˀʫʯʫʿʝ ʮʠʩʪʝʥʠʣ ʣʝʫʢʦʪʨʠʝʿʥʝ (cysteinyl 

leukotrienes - CysLTs) (62), ʝʦʟʠʥʦʬʠʣʥʠ ʢʘʪʿʦʥ ʧʨʦʪʝʠʥ (eosinophil cationic protein -

ECP) (63) ʠ ʭʠʩʪʘʤʠʥ. 

 

1.2.7. ɼʠʿʘʛʥʦʟʘ ɸʈ 

 

ɼʠʿʘʛʥʦʟʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʦʦʨʜʠʥʘʮʠʿʠ ʠʟʤʝʹʫ ʧʦʜʘʪʘʢʘ ʦ 

ʩʠʤʧʪʦʤʠʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʪʝʩʪʦʚʘ. ɼʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪʦʚʠ 

ʩʝ ʟʘʩʥʠʚʘʿʫ ʥʘ ʧʨʠʢʘʟʫ ʨʝʘʢʮʠʿʝ ʘʣʝʨʛʝʥʘ ʠ ʩʧʝʮʠʬʠʯʥʝ IgE ʫ ʢʦʞʠ (ʪʝʩʪʦʚʘ ʥʘ 

ʢʦʞʠ) ʠʣʠ ʢʨʚʠ. In vivo ʠ in vitro ʪʝʩʪʦʚʠ ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʜʠʿʘʛʥʦʟʫ ʘʣʝʨʛʠʿʩʢʠʭ 

ʙʦʣʝʩʪʠ ʫʩʤʝʨʝʥʠʭ ʢʘ ʜʝʪʝʢʮʠʿʠ IgE ʩʣʦʙʦʜʥʦʛ ʠʣʠ ʚʝʟʘʥʦʛ ʟʘ ˂ʝʣʠʿʫ. 

 

ɸʥʘʤʥʝʟʘ ʠ ʢʣʠʥʠʯʢʠ ʧʨʝʛʣʝʜ 

ɼʠʿʘʛʥʦʟʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʘʛʣʘʩʥʦʩʪʠ ʠʟʤʝʹʫ ʪʠʧʠʯʥʠʭ 

ʩʠʤʧʪʦʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʪʝʩʪʦʚʘ. ʊʠʧʠʯʥʠ ʩʠʤʧʪʦʤʠ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʫʢˀʫʯʫʿʫ ʨʠʥʦʨʝʿʫ, ʢʠʿʘˁʝ, ʩʚʨʘʙ ʥʦʩʘ, ʦʧʩʪʨʫʢʮʠʿʘ ʥʦʩʘ, 

ʭʠʧʦʩʤʠʿʘ ʠ ʦʯʥʠ ʩʠʤʧʪʦʤʠ ʩʫ ʯʝʩʪʠ, ʥʘʨʦʯʠʪʦ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʘʣʝʨʛʠʯʥʠʭ ʥʘ 

ʘʣʝʨʛʝʥʝ ʦʪʚʦʨʝʥʦʛ ʧʨʦʩʪʦʨʘ. ʉʫʤˁʘ ʥʘ ʘʣʝʨʛʠʩʿʢʠ ʨʠʥʠʪʠʩ ʩʝ ʧʦʩʪʘʚˀʘ ʢʘʜʘ ʿʝ 

ʧʨʫʩʫʪʥʦ ʚʠʰʝ ʦʜ 2 ʥʘʙʨʦʿʘʥʘ ʩʠʤʧʪʦʤʘ, ʚʠhʝ ʦʜ 1 ʩʘʪʘ ʪʦʢʦʤ ʥʝʢʦʣʠʢʦ ʜʘʥʘ (3). 
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ʂʦʞʥʠ ʪʝʩʪʦʚʠ  

ʂʦʞʥʠ ʪʝʩʪʦʚʠ ʧʨʝʦʩʝʪˀʠʚʦʩʪʠ ʩʝ ʰʠʨʦʢʦ ʢʦʨʠʩʪʝ ʜʘ ʧʦʢʘʞʫ IgE-ʧʦʩʨʝʜʦʚʘʥʫ 

ʘʣʝʨʛʠʿʩʢʫ ʨʝʘʢʮʠʿʫ ʢʦʞʝ. ʇʨʝʧʦʨʫʢʘ ʿʝ ɽʚʨʦʧʩʢʝ ʘʢʘʜʝʤʠʿʝ ʟʘ ʘʣʝʨʛʦʣʦʛʠʿʫ ʠ 

ʢʣʠʥʠʯʢʫ ʠʤʫʥʦʣʦʛʠʿʫ (European Academy of Allergology and Clinical Immunology - 

EAACI) (64, 65), ʉʚʝʪʩʢʝ ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ (World Health Organisation -

WHO) ʠ ɸʤʝʨʠʯʢʦʛ ʫʜʨʫʞʝʥʦʛ ʩʘʚʝʪʘ ʟʘ ʘʣʝʨʛʠʿʝ, ʘʩʪʤʫ ʠ ʠʤʫʥʦʣʦʛʠʿʫ (United 

States Joint Council of Allergy Asthma and Immunology) (66) ʜʘ ʿʝ ʢʦʞʥʠ ʧʨʠʢ ʫʙʦʜʥʠ 

ʪʝʩʪ, ʛʣʘʚʥʠ ʪʝʩʪ ʟʘ ʜʠʿʘʛʥʦʟʫ IgE-ʧʦʩʨʝʜʦʚʘʥʠʭ ʘʣʝʨʛʠʿʩʢʠʭ ʙʦʣʝʩʪʠ. ɻʣʦʙʘʣʥʘ 

ʝʚʨʦʧʩʢʘ ʤʨʝʞʘ ʟʘ ʘʣʝʨʛʠʿʫ ʠ ʘʩʪʤʫ (The Global Allergy and Asthma European 

Network - GA2LEN) ʧʨʝʧʦʨʫʯʫʿʝ ʟʘ ʘʜʦʣʝʩʮʝʥʪʝ ʠ ʦʜʨʘʩʣʝ ʫ ɽʚʨʦʧʠ ʩʝʪ ʘʣʝʨʛʝʥʘ ʟʘ 

ʢʦʞʥʠ ʪʝʩʪ (67), ʧʦʣʝʥʠ: ʙʨʝʟʘ (Betula verucosa) ʠʣʠ ʤʝʰʘʚʠʥʘ, ʯʝʤʧʨʝʩ (Cupressus 

sempervirens) ʠʣʠ ʤʝʰʘʚʠʥʘ; ʘʨʪʝʤʠʩʠʿʘ (Artemisia vulgaris), ʤʘʩʣʠʥʘ (Olea 

europaea), ʿʘʩʝʥ (Fraxinus exelsior), ʧʣʘʪʘʥ (Platanus occidentalis), ʘʤʙʨʦʟʠʿʘ 

(Ambrosia eliator); ʪʨʘʚʝ: ʿʝʜʥʘ ʚʨʩʪʘ ʠʣʠ ʚʠʰʝ ʚʨʩʪʘ; ʛʨʠˁʝ: (Dermatophagoides 

pteronyssinus, Dermatophagoides farinae); ʞʠʚʦʪʠˁʩʢʘ ʜʣʘʢʘ: ʤʘʯʢʘ (Felix 

domesticus), ʧʘʩ (Canis familiaris); ʙʫʹ (Alternaria alternata, Cladosporium album); 

ʙʫʙʘʰʚʘʙʘ (Blatella sp.).  

ʋʩʣʝʜ ʚʘʨʠʿʘʙʠʣʥʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʢʦʞʝ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʫʢˀʫʯʠʪʠ ʥʝʛʘʪʠʚʥʝ ʠ 

ʧʦʟʠʪʠʚʥʝ ʢʦʥʪʨʦʣʝ ʫʟ ʩʚʘʢʠ ʢʦʞʥʠ ʪʝʩʪ. ʅʝʛʘʪʠʚʥʠ ʢʦʥʪʨʦʣʥʠ ʨʘʩʪʚʦʨʠ ʩʫ 

ʨʘʩʪʚʘʨʘʯʠ, ʠ  ʢʦʨʠʩʪʝ ʩʝ ʨʘʜʠ ʦʯʫʚʘˁʘ ʘʣʝʨʛʝʥʘ, ʦʙʠʯʥʦ ʩʝ ʢʦʨʠʩʪʠ ʬʠʟʠʦʣʦʰʢʠ 

ʨʘʩʪʚʦʨ. ʇʦʟʠʪʠʚʥʘ ʢʦʥʪʨʦʣʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʝʪʝʢʮʠʿʫ ʩʫʧʨʝʩʠʿʝ ʣʝʢʦʚʠʤʘ ʠʣʠ 

ʙʦʣʝʩʪʠʤʘ, ʟʘ ʧʫʥʢʮʠʿʫ ʩʝ ʢʦʨʫʩʪʠ ʭʠʩʪʘʤʠʥ ʜʠʭʠʜʨʦʭʣʦʨʠʜ. ʂʦʞʥʠ ʪʝʩʪʦʚʠ ʪʨʝʙʘ 

ʜʘ ʩʝ ʪʫʤʘʯʝ ʥʘ ʚʨʭʫʥʮʫ ʩʚʦʿʝ ʨʝʘʢʮʠʿʝ ʤʝʨʝˁʝʤ ʝʨʠʪʝʤʘ ʠ ʧʘʧʫʣʝ 15 ʤʠʥʫʪʘ ʥʘʢʦʥ 

ʦʙʘʚˀʝʥʦʛ ʪʝʩʪʘ. ʂʦʥʪʨʦʣʘ ʿʝ ʧʦʪʧʫʥʦ ʥʝʛʘʪʠʚʥa ʢʘʜʘ ʿʝ ʧʘʧʫʣʘ ʤʘˁa ʦʜ 3 mm (65). 

ʌʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʪʝʩʪʠʨʘˁʝ ʢʦʞʝ. ʈʝʘʢʮʠʿʝ ʢʦʞʝ ʥʘʢʦʥ ʫʨʘʹʝʥʦʛ ʪʝʩʪʘ 

ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʥʠʭ ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʤʦʛʫ ʧʨʦʤʝʥʠʪʠ ʨʝʟʫʣʪʘʪʝ ʪʝʩʪʘ. ʂʚʘʣʠʪʝʪ 

ʘʣʝʨʛʝʥʘ ʿʝ ʚʘʞʘʥ ʯʠʥʠʣʘʮ ʟʘ ʪʝʩʪʠʨʘˁʝ ʘʣʝʨʛʝʥʠʤʘ. ʉʪʘʨʦʩʪ ʫʪʠʯʝ ʥʘ ʚʝʣʠʯʠʥʫ 

ʦʙʠʤʘ ʨʝʘʢʮʠʿʝ ʢʦʞʝ ʥʘ ʘʣʝʨʛʝʥʝ (68). ʉʝʟʦʥʩʢʝ ʚʘʨʠʿʘʮʠʿʝ ʪʦʢʦʤ ʪʝʩʪʠʨʘˁʘ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʘʣʝʨʛʠʿʝ ʥʘ ʧʦʣʝʥ (69). ʇʦʿʝʜʠʥʠ ʣʝʢʦʚʠ ʫʪʠʯʫ ʥʘ ʢʦʞʥʝ ʪʝʩʪʦʚʝ, ʠ ʫʚʝʢ 

ʪʨʝʙʘ ʧʠʪʘʪʠ ʧʘʮʠʿʝʥʪʘ ʜʘ ʣʠ ʠʭ ʿʝ ʫʟʠʤʘʦ. ʆʚʦ ʩʝ ʧʨʝʚʘʩʭʦʜʥʦ ʦʜʥʦʩʠ ʥʘ ʯʠʪʘʚʫ 

ʧʘʣʝʪʫ ʦʨʘʣʥʠʭ H1-ʘʥʪʠʭʠʩʪʘʤʠʥʠʢʘ,  ʠ ʥʫʞʥʦ ʿʝ ʜʘ ʩʝ ʥʝ ʢʦʨʠʩʪʝ 3 ʜʦ 10 ʜʘʥʘ ʧʨʝ 
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ʘʣʝʨʛʦʣʦʰʢʦʛ ʪʝʩʪʠʨʘˁʘ. ɸʥʪʠʣʝʫʢʦʪʨʠʿʝʥʠ ʠʟʛʣʝʜʘ ʜʘ ʥʝ ʩʤʘʫˁʫʿ ʨʝʘʢʪʠʚʥʦʩʪ ʥʘ 

ʢʦʞʥʠ ʪʝʩʪ (70). 

 

In vitro ʪʝʩʪʦʚʠ 

ʆʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʦʛ IgE ʥʝʤʘ ʢʦʨʠʩʪʠ ʟʘ ʜʠʿʘʛʥʦʟʫ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ (71), 

ʥʘʩʫʧʨʦʪ ʪʦʤʝ, ʤʝʨʝˁʝ ʘʣʝʨʛʝʥ ʩʧʝʮʠʬʠʯʥʠʭ IgE ʫ ʩʝʨʫʤʫ ʦʜ ʟʥʘʯʘʿʘ ʿʝ ʠ ʠʤʘ 

ʚʨʝʜʥʦʩʪ ʢʘʦ ʢʦʞʥʠ ʪʝʩʪʦʚʠ (72). ʊʰʦʧ ʠ ʩʘʨ. (Tschopp et al.) ʫ ʩʪʫʜʠʿʠ ʥʘ ʦʩʥʦʚʫ 

ʧʦʟʠʪʠʚʥʦʛ ʬʘʜʠʘʪʦʧʘ (Phadiotop®) ʠ/ʠʣʠ ʧʦʟʠʪʠʚʥoʛ ʢʦʞʥʦʛ ʧʨʠʢ ʪʝʩʪʘ ʥʘ 

ʠʥʭʘʣʘʪʦʨʥʝ ʘʣʝʨʛʝʥʝ ʜʦʢʘʟʘʣʠ ʩʫ ʜʘ ʿʝ 32,3% ʧʦʧʫʣʘʮʠʿʝ ʙʠʣʦ ʘʪʦʧʠʯʥʦ (ʤʫʰʢʘʨʮʠ 

35,7%, ʞʝʥʝ 28,8%), ʘ ʥʘʿʚʝ˂ʘ ʩʪʦʧʘ ʧʦʟʠʪʠʚʥʠʭ ʢʦʞʥʠʭ ʪʝʩʪʦʚʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʥʘ 

ʧʦʣʝʥʝ ʪʨʘʚʘ (12,7%), ʢʫ˂ʥʫ ʧʨʘʰʠʥʫ ʠ ʛʨʠˁʝ (8,9%), ʙʨʝʟʫ (7,9%), ʜʣʘʢʫ ʤʘʯʢʝ 

(3,8%) ʠ ʜʣʘʢʫ ʧʩʘ (2,8%) (73). ʉʪʫʜʠʿʘ SAPALDIA ʥʘ 8.329 ʦʜʨʘʩʣʠʭ 

ʨʘʥʜʦʤʠʟʠʨʘʥʠʭ ʦʩʦʙʘ ʦʜʨʝʹʠʚʘʣʘ ʿʝ ʜʠʿʘʛʥʦʩʪʠʯʢʫ ʝʬʠʢʘʩʥʦʩʪ ʩʧʝʮʠʬʠʯʥʦʛ IgE ʠ 

ʢʦʞʥʠʭ ʪʝʩʪʦʚʘ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʜʠʿʘʛʥʦʟʝ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ, ʛʜʝ ʿʝ ʢʦʞʥʠ ʧʨʠʢ 

ʪʝʩʪ ʠʤʘʦ ʥʘʿʙʦˀʫ ʧʦʟʠʪʠʚʥʫ ʧʨʝʜʠʢʪʠʚʥʫ ʚʨʝʜʥʦʩʪ (48,7%) ʫ ʦʜʥʦʩʫ ʥʘ 

ʌʘʜʠʘʪʦʧÈ (43,5%) ʠʣʠ ʪʦʪʘʣʥʠ ʩʝʨʫʤʩʢʠ IgE (31,6%) (74). ɿʘ ʜʠʿʘʛʥʦʟʫ IgE-

ʧʦʩʨʝʜʦʚʘʥʝ ʘʣʝʨʛʠʿʝ ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʢʦʞʥʠ ʧʨʠʢ ʪʝʩʪ ʠ ʩʝʨʫʤ ʘʥʪʠʛʝʥ 

ʩʧʝʮʠʬʠʯʥʠ IgE (75). ʋʢʫʧʥʠ IgE ʫ ʩʝʨʫʤʫ. ʋʢʫʧʥʠ IgE ʫ ʩʝʨʫʤʫ ʩʝ ʤʝʨʠ ʨʘʜʠʦ ʠʣʠ 

ʝʥʟʠʤ ʠʤʫʥʦ ʘʥʘʣʠʟʘʤʘ. ʂʦʜ ʥʦʨʤʘʣʥʠʭ ʩʫʙʿʝʢʘʪʘ, ʥʠʚʦ IgE ʩʝ ʧʦʚʝ˂ʘʚʘ ʦʜ ʨʦʹʝˁʘ 

(0-100 IU/L) ʜʦ ʘʜʦʣʝʩʮʝʥʮʠʿʝ, ʘ ʟʘʪʠʤ ʩʝ ʧʦʣʘʢʦ ʩʤʘˁʫʿʝ ʠ ʜʦʩʪʠʞʝ ʧʣʘʪʦ ʥʘʢʦʥ 20-

30 ʛʦʜʠʥʘ. ɸʣʝʨʛʠʿʩʢʝ ʠ ʧʘʨʘʟʠʪʘʨʥʝ ʙʦʣʝʩʪʠ, ʢʘʦ ʠ ʤʥʦʛʠ ʜʨʫʛʠ ʫʩʣʦʚʠ, ʧʦʚʝ˂ʘʚʘʿʫ 

ʥʠʚʦ ʫʢʫʧʥʦʛ IgE ʫ ʩʝʨʫʤʫ (76). ʉʧʝʮʠʬʠʯʥʠ IgE ʫ ʩʝʨʫʤʫ. ʄʝʨʝˁʝ ʘʣʝʨʛʝʥ 

ʩʧʝʮʠʬʠʯʥʦʛ IgE ʫ ʩʝʨʫʤʫ ʿʝ ʦʜ ʟʥʘʯʘʿʘ. ʉʧʝʮʠʬʠʯʥʠ IgE ʢʦʨʝʣʠʨʘ ʩʘ ʪʝʩʪʦʚʠʤʘ ʥʘ 

ʢʦʞʠ ʠ ʥʦʩʥʠʤ ʧʨʦʚʦʢʘʪʠʚʥʠʤ ʪʝʩʪʦʚʠʤʘ. ʅʘʣʘʟ ʩʧʝʮʠʬʠʯʥʦʛ IgE ʫ ʩʝʨʫʤʫ ʥʝ 

ʤʦʨʘʿʫ ʧʨʘʪʠʪʠ ʩʠʤʧʪʦʤʠ (77).  

 

1.2.8. ɿʙʨʠˁʘʚʘˁʝ ɸʈ 

 

1.2.8.1. ʇʨʝʚʝʥʮʠʿʝ ʘʣʝʨʛʠʿʘ 

ʝʚʝʥʮʠʿʘ ʘʣʝʨʛʠʿʩʢʠʭ ʙʦʣʝʩʪʠ ʤʦʞʝ ʙʠʪʠ: ʧʨʠʤʘʨʥʘ ʧʨʝʚʝʥʮʠʿʘ ʜʝʬʠʥʠʰʝ ʩʝ ʢʘʦ 

ʟʘʰʪʠʪʘ ʦʧʰʪʝʛ ʟʜʨʘʚˀʘ, ʢʚʘʣʠʪʝʪʥʘ ʠʩʭʨʘʥʘ, ʬʠʟʠʯʢʘ ʘʢʪʠʚʥʦʩʪ, ʝʤʦʮʠʦʥʘʣʥʦ 

ʙʣʘʛʦʩʪʘˁʝ ʠ ʚʘʢʮʠʥʠʩʘˁʝ ʧʨʦʪʠʚ ʟʘʨʘʟʥʠʭ ʙʦʣʝʩʪʠ; ʩʝʢʫʥʜʘʨʥʘ ʧʨʝʚʝʥʮʠʿʘ ʩʝ 

ʜʝʬʠʥʠʰʝ ʢʘʦ ʤʝʨʝ ʢʦʿʝ ʩʫ ʜʦʩʪʫʧʥʝ ʧʦʿʝʜʠʥʮʠʤʘ ʠ ʩʪʘʥʦʚʥʠʰʪʚʫ ʟʘ ʨʘʥʦ 



18 

 

ʦʪʢʨʠʚʘˁʝ ʠ ʙʨʟʫ ʠʥʪʝʨʚʝʥʮʠʿʫ ʜʘ ʙʠ ʩʝ ʧʦʧʨʘʚʠʣʦ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ, ʫʧʦʪʨʝʙˀʘʚʘ 

ʩʝ ʢʦʜ ʧʦʿʝʜʠʥʘʮʘ ʢʦʿʠ ʠʤʘʿʫ ʜʦʢʘʟʝ ʦ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʠ ʥʘ ʘʣʝʨʛʝʥʝ, ʠ ʙʝʟ ʜʦʢʘʟʘ ʦ 

ʙʦʣʝʩʪʠ ʥʘ ʛʦʨˁʝʤ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʪʨʘʢʪʫ; ʪʝʨʮʠʿʘʨʥʘ ʧʨʝʚʝʥʮʠʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʤʝʨʘ 

ʢʦʿʝ ʩʣʫʞʝ ʟʘ ʩʤʘˁʝˁʝ ʠʣʠ ʝʣʠʤʠʥʠʩʘˁʝ ʜʫʛʦʨʦʯʥʦʛ ʦʰʪʝ˂ʝˁʘ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʜʘ 

ʤʠʥʠʤʠʟʠʨʘ ʪʝʛʦʙʝ ʫʟʨʦʢʦʚʘʥʝ ʧʦʩʪʦʿʝ˂ʠʤ ʩʪʘˁʝʤ ʠ ʧʨʠʣʘʛʦʜʠ ʧʘʮʠʿʝʥʪʘ ʥʘ 

ʥʝʧʦʧʨʘʚˀʠʚʝ ʫʩʣʦʚʝ. ʋ ʩʣʫʯʘʿʫ ʘʣʝʨʛʠʿʝ, ʪʝʨʮʠʿʘʨʥʘ ʧʨʝʚʝʥʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ  

ʟʙʨʠˁʘʚʘˁʝ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠʣʠ ʘʩʪʤʝ (3).  

 

1.2.8.2. ʊʝʨʘʧʠʿʩʢʝ ʩʤʝʨʥʠʮʝ ʟʘ ɸʈ 

 

ʉʤʝʨʥʠʮʝ ʫ ʣʝʯʝˁʫ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʢʦʿʝ ʿʝ ʧʨʦʧʠʩʘʣʘ ɸʈʀɸ ʦʙʫʭʚʘʪʘʿʫ 

ʝʜʫʢʘʮʠʿʫ ʙʦʣʝʩʥʠʢʘ ʠ ʢʦʥʪʨʦʣʫ ʦʢʦʣʠʥʝ, ʬʘʨʤʘʢʦʪʝʨʘʧʠʿʫ, ʠʤʫʥʦʪʝʨʘʧʠʿʫ ʠ 

ʭʠʨʫʨʰʢʦ ʣʝʯʝˁʝ. ʎʠˀʝʚʠ ʣʝʯʝˁʘ ʫʢˀʫʯʫʿʫ: ʥʦʨʤʘʣʥʦ ʩʧʘʚʘˁʝ, ʤʦʛʫ˂ʥʦʩʪ 

ʦʙʘʚˀʘˁʘ ʜʥʝʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ (ʫʢˀʫʯʫʿʫ˂ʠ ʨʘʜ ʠ ʰʢʦʣʦʚʘˁʝ), ʙʝʟ ʠʢʘʢʚʠʭ 

ʦʛʨʘʥʠʯʝˁʘ ʠʣʠ ʦʰʪʝ˂ʝˁʘ, ʠ ʩʧʦʩʦʙʥʦʩʪ ʧʦʪʧʫʥʦʛ ʩʫʜʝʣʦʚʘˁʘ ʫ ʩʧʦʨʪʩʢʠʤ ʠ/ʠʣʠ 

ʨʝʢʨʝʘʪʠʚʥʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ, ʠʟʙʝʛʘʚʘˁʝ ʥʝʫʛʦʜʥʠʭ ʩʠʤʧʪʦʤʘ, ʠʟʙʝʛʘʚʘˁʝ ʠʣʠ 

ʤʠʥʠʤʘʣʥʝ ʥʫʩʧʦʿʘʚʝ ʥʘ ʣʝʯʝˁʝ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ (3).  

ʄʝʨʝ ʝʜʫʢʘʮʠʿʝ ʙʦʣʝʩʥʠʢʘ ʠ ʢʦʥʪʨʦʣʘ ʦʢʦʣʠʥʝ, ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠʟʙʝʛʘʚʘˁʝ ʘʣʝʨʛʝʥʘ, 

ʠʟʙʝʛʘʚʘˁʝ ʭʨʘʥʝ ʢʦʿʘ ʜʦʚʦʜʠ ʜʦ ʘʣʝʨʛʠʿʩʢʠʭ ʤʘʥʠʬʝʩʪʘʮʠʿʘ, ʧʨʝʩʪʘʥʘʢ ʧʫʰʝˁʘ, 

ʧʨʦʚʝʪʨʘʚʘˁʝ ʟʘʪʚʦʨʝʥʠʭ ʧʨʦʩʪʦʨʠʿʘ, ʭʠʛʠʿʝʥʘ ʩʪʘʥʦʚʘˁʘ, ʢʦʥʪʨʦʣʘ ʚʣʘʛʝ ʠ ʠʟʚʦʨʘ 

ʟʘʛʘʹʝˁʘ. ʆʩʥʦʚʥʠ ʧʦʩʪʫʣʘʪ ʫ ʣʝʯʝˁʫ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʘʩʪʤʝ ʿʝʩʪʝ 

ʢʦʥʪʨʦʣʠʩʘˁʝ ʫʧʘʣʥʦʛ ʧʨʦʮʝʩʘ. ʇʨʝʤʘ ʥʘʿʥʦʚʠʿʠʤ ʩʤʝʨʥʠʮʘʤʘ ɸʈʀɸ ʠʟ 2010. 

ʛʦʜʠʥʝ ʧʨʝʜʣʘʞʝ ʩʝ ʧʨʠʩʪʫʧ Ăʠʣʠ ʠʣʠñ, ʰʪʦ ʟʥʘʯʠ ʠʣʠ ʠʥʪʨʘʥʘʟʘʣʥʠ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ (ʀʂʉ) ʠʣʠ ʘʥʪʘʛʦʥʠʩʪʠ ʣʝʫʢʦʪʨʠʿʝʥʩʢʠʭ ʨʝʮʝʧʪʦʨʘ ʠʣʠ ʧʝʨʦʨʘʣʥʠ 

ʘʥʪʠʭʠʩʪʘʤʠʥʠʮʠ ʟʘ ʫʤʝʨʝʥʠ/ʪʝʰʢʠ ʦʙʣʠʢ ʇɸʈ, ʘʢʦ ʦʜʛʦʚʦʨ ʥʘ ʣʝʯʝˁʝ ʥʠʿʝ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ, ʪʨʝʙʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʦʩʪʘʣʝ ʣʝʢʦʚʝ, ʜʝʢʦʥʛʝʩʪʠʚʝ ʠʣʠ ʩʠʩʪʝʤʩʢʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʝ. ʋ ʩʣʫʯʘʿʝʚʠʤʘ ʣʦʰʝʛ ʪʝʨʘʧʠʩʿʢʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ, 

ʨʝʚʠʜʠʨʘʪʠ ʜʠʿʘʛʥʦʟʫ ʟʙʦʛ ʤʦʛʫ˂ʝ ʫʜʨʫʞʝʥʝ ʙʦʣʝʩʪʠ ʠʣʠ ʩʪʘˁʘ ʢʦʿʠ ʤʦʛʫ 

ʠʥʜʠʢʦʚʘʪʠ ʦʧʝʨʘʪʠʚʥʠ ʟʘʭʚʘʪ. ʀʤʫʥʦʪʝʨʘʧʠʿʘ (ʜʝʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ) ʤʝʪʦʜ ʿʝ ʣʝʯʝˁʘ 

ʢʦʜ ʫʤʝʨʝʥʦʛ/ʪʝʰʢʦʛ ʦʙʣʠʢʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʢʘʜʘ ʩʫ ʜʨʫʛʠ ʤʦʜʘʣʠʪʝʪʠ ʣʝʯʝˁʘ 

ʠʩʮʨʧˀʝʥʠ, ʠ ʪʦ ʘʢʦ ʧʦʩʪʦʿʠ ʿʝʜʘʥ ʠʣʠ ʜʚʘ ʫʟʨʦʯʥʠʢʘ ʘʣʝʨʛʠʿʝ, ʨʝʟʫʣʪʘʪʠ ʩʫ 
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ʦʛʨʘʥʠʯʝʥʠ. ɸʣʝʨʛʝʥʠ ʪʦʢʦʤ ʩʧʨʦʚʦʹʝˁʘ ʠʤʫʥʦʪʝʨʘʧʠʿʝ ʤʦʛʫ ʩʝ ʘʧʣʠʮʠʨʘʪʠ 

ʩʫʙʢʫʪʘʥʦ ʠʣʠ ʩʫʙʣʠʥʛʚʘʣʥʦ (3). 

 

1.2.9. ɺʝʟʝ ʠʟʤʝʹʫ ɸʈ ʠ ʘʩʪʤʝ 

 

ʈʝʩʧʠʨʘʪʦʨʥʠ ʩʠʩʪʝʤ ʿʝ ʿʝʜʠʥʩʪʚʝʥʘ ʮʝʣʠʥʘ ʧʦʚʝʟʘʥʘ ʝʧʠʜʝʤʠʦʣʦʰʢʠ, ʘʥʘʪʦʤʩʢʠ, 

ʬʠʟʠʦʣʦʰʢʠ, ʠʤʫʥʦʧʘʪʦʣʦʰʢʠ, ʧʘʪʦʬʠʟʠʦʣʦʰʢʠ ʠ ʪʝʨʘʧʠʿʩʢʠ. ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ 

ʠ ʘʩʪʤʘ ʩʫ ʯʝʩʪʦ ʫʜʨʫʞʝʥʠ ʧʦʨʝʤʝ˂ʘʿʠ, ʠʟ ʯʝʛʘ ʿʝ ʧʨʦʠʟʠʰʘʦ ʪʝʨʤʠʥ çʙʦʣʝʩʪ ʿʝʜʥʦʛ 

ʜʠʩʘʿʥʦʛ ʧʫʪʘè. ʂʦʥʮʝʧʪ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʩʘʿʥʦʛ ʧʫʪʘ ʥʘʩʪʘʦ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʠ ʪʝʨʘʧʠʿʩʢʠʭ ʠʤʧʣʠʢʘʮʠʿʘ. ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʠʤʧʣʠʢʘʮʠʿʝ 

ʧʨʚʝʥʩʪʚʝʥʦ ʩʝ ʦʜʥʦʩʝ ʥʘ ʘʣʝʨʛʦʣʦʰʢʝ ʪʝʩʪʦʚʝ ʢʦʿʠ ʜʦʢʘʟʫʿʫ ʘʪʦʧʠʿʫ ʫ ʠʩʪʦ ʚʨʝʤʝ ʫ 

ʛʦʨˁʠʤ ʠ ʜʦˁʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʙʝʟ ʦʙʟʠʨʘ ʜʘ ʣʠ ʧʘʮʠʿʝʥʪ ʠʤʘ ʨʠʥʠʪʠʩ ʠʣʠ 

ʘʩʪʤʫ (78, 79). ʊʝʨʘʧʠʿʩʢʝ ʠʤʧʣʠʢʘʮʠʿʝ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʩʘʿʥʦʛ ʧʫʪʘ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʣʝʯʝˁʝ ɸʈ, ʰʪʦ ʤʦʞʝ ʩʧʨʝʯʠʪʠ ʠʣʠ ʫʙʣʘʞʠʪʠ ɹʍʈ ʠ ʧʨʝʚʝʥʠʨʘʪʠ ʩʠʤʧʪʦʤʝ ʘʩʪʤʝ. 

ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʤʦʞʝ ʧʦʢʨʝʪʘʪʠ, ʦʜʨʞʘʚʘʪʠ ʠ ʧʦʛʦʨʰʘʚʘʪʠ ʩʠʤʧʪʦʤʝ ʘʩʪʤʝ 

ʧʫʪʝʤ ʧʘʪʦʬʠʟʠʦʣʦʰʢʠʭ ʤʝʭʘʥʠʟʘʤʘ: ʚʘʛʘʣʥʦʛ ʨʝʬʣʝʢʩʘ ʠʣʠ ʨʠʥʦʙʨʦʥʭʠʿʘʣʥʦʛ 

ʨʝʬʣʝʢʩʘ; ʜʠʨʝʢʪʥʝ ʧʨʦʧʘʛʘʮʠʿʝ (per continuitate) ʘʣʝʨʛʠʿʩʢʝ ʠʥʬʣʘʤʘʮʠʿʝ ʦʜ ʥʦʩʘ ʜʦ 

ʙʨʦʥʭʠʿʘ; ʩʠʩʪʝʤʩʢʦʛ ʦʪʧʫʰʪʘˁʘ ʤʝʜʠʿʘʪʦʨʘ ʠ ʮʠʪʦʢʠʥʘ; ʠʨʠʪʘʥʪʥʠʭ ʤʝʭʘʥʠʟʘʤʘ 

ʢʦʿʠ ʩʝ ʧʦʜʨʞʘʚʘʿʫ ʧʫʪʝʤ ʧʦʩʪʥʘʟʘʣʥʦʛ ʩʣʠʚʘˁʘ ʩʝʢʨʝʪʘ; ʦʨʘʣʥʝ ʨʝʩʧʠʨʘʮʠʿʝ 

ʫʟʨʦʢʦʚʘʥʝ ʥʘʟʘʣʥʦʤ ʦʧʩʪʨʫʢʮʠʿʦʤ, ʢʦʿʘ ʧʦʢʨʝ˂ʝ ʙʨʦʥʭʠʿʘʣʥʫ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ 

ʧʫʪʝʤ ʫʣʘʩʢʘ ʭʣʘʜʥʦʛ ʠ ʩʫʚʦʛ ʚʘʟʜʫʭʘ ʫ ʙʨʦʥʭʠʿʝ. ɼʠʩʘʿʥʠ ʧʫʪʝʚʠ ʥʦʩʘ ʠ 

ʧʘʨʘʥʘʟʘʣʥʝ ʰʫʧˀʠʥʝ ʩʫ ʩʘʩʪʘʚʥʠ ʜʝʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʪʨʘʢʪʘ. ʅʘʟʘʣʥʘ ʠ ʙʨʦʥʭʠʿʘʣʥʘ  

ʩʣʫʟʥʠʮʘ ʿʝ ʩʣʠʯʥʘ, ʠ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʢʦʥʮʝʧʘʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʠʥʪʝʨʘʢʮʠʿʫ 

ʥʦʩ-ʧʣʫ˂ʘ ʿʝʩʪʝ ʬʫʥʢʮʠʦʥʘʣʥʘ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪ. ɺʝ˂ʠʥʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʩʪʤʦʤ ʠʤʘ 

ʨʠʥʠʪʠʩ ʠ ʩʫʛʝʨʠʰʝ ʥʘ ʢʦʥʮʝʧʪ Ăʿʝʜʘʥ ʜʠʩʘʿʥʠ ʧʫʪ ʿʝʜʥʘ ʙʦʣʝʩʪʠñ. ʇʨʠʩʫʩʪʚʦ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʥʘʿʯʝʰ˂ʝ ʧʦʛʦʨʰʘʚʘ ʘʩʪʤʫ, ʧʦʚʝ˂ʘʚʘ ʨʠʟʠʢ ʦʜ ʥʘʧʘʜʘ ʘʩʪʤʝ ʠ 

ʧʦʪʨʝʙʫ ʟʘ ʫʨʛʝʥʪʥʠʤ ʩʣʫʞʙʘʤʘ ʠ ʭʦʩʧʠʪʘʣʠʟʘʮʠʿʘʤʘ. ʄʝʹʫʪʠʤ, ʘʩʪʤʘ ʥʠʿʝ 

ʧʨʠʩʫʪʥʘ ʢʦʜ ʩʚʠʭ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʨʠʥʠʪʠʩʦʤ, ʠ ʧʦʩʪʦʿʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʨʠʥʠʪʠʩʘ ʠ 

ʘʩʪʤʝ (80, 81, 82). ʀʜʝʿʘ ʦ Ăʿʝʜʥʦʿ ʙʦʣʝʩʪʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘñ ʧʨʝʜʩʪʘʚˀʘ ʢˀʫʯʥʠ 

ʢʦʥʮʝʧʪ ɸʈʀɸ ʜʦʢʫʤʝʥʪʘ, ʠ ʠʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʠʤʧʣʠʢʘʮʠʿʝ ʟʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦ ʠ 

ʪʝʨʘʧʠʿʩʢʦ ʫʧʨʘʚˀʘˁʝ ʘʣʝʨʛʠʿʘʤʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʪʨʘʢʪʘ. 
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ʇʨʝʚʘʣʝʥʮʘ ʘʩʪʤʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ɸʈ 

ɽʧʠʜʝʤʠʦʣʦʰʢʝ ʩʪʫʜʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʘʩʪʤʘ ʠ ɸʈ ʯʝʩʪʦ ʢʦʝʛʟʠʩʪʠʨʘʿʫ ʢʦʜ ʠʩʪʠʭ 

ʧʘʮʠʿʝʥʘʪʘ (83). ʇʨʝʚʘʣʝʥʮʘ ʘʩʪʤʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ɸʈ ʚʘʨʠʨʘ ʦʜ 10 ʜʦ 40% ʩʚʝ ʜʦ 

56%, ʫ ʟʘʚʠʩʥʦʩʪʠ ʩʪʫʜʠʿʘ. ʇʘʮʠʿʝʥʪʠ ʩʘ ʫʤʝʨʝʥʦ/ʪʝʰʢʦʤ ʬʦʨʤʦʤ ʧʝʨʟʠʩʪʝʥʪʥʦʛ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʤʦʛʫ ʯʝʰ˂ʝ ʜʘ ʙʦʣʫʿʫ ʦʜ ʘʩʪʤʝ ʥʝʛʦ ʦʥʠʭ ʩʘ ʠʥʪʝʨʤʠʪʝʥʪʥʠʤ 

ʨʠʥʠʪʠʩʦʤ (84, 85).  

 

ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʠ ʥʝʩʧʝʮʠʬʠʯʥʘ ɹʍʈ 

ʄʥʦʛʠ ʧʘʮʠʿʝʥʪʠ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ ʠʤʘʿʫ ʧʦʚʝ˂ʘʥʫ ʥʝʩʧʝʮʠʬʠʯʥʫ 

ʨʝʘʢʪʠʚʥʦʩʪ ʙʨʦʥʭʠʿʘ ʥʘ ʤʝʪʠʣʭʦʣʠʥ ʠʣʠ ʭʠʩʪʘʤʠʥ (86), ʧʦʩʝʙʥʦ ʪʦʢʦʤ ʠ ʤʘʣʦ 

ʧʦʩʣʝ ʩʝʟʦʥʝ ʧʦʣʝʥʘ (87). ʇʘʮʠʿʝʥʪʠ ʩʘ ʧʝʨʟʠʩʪʝʥʪʥʠʤ ʨʠʥʠʪʠʩʦʤ ʠʤʘʿʫ ʚʝ˂ʫ 

ʙʨʦʥʭʠʿʘʣʥʫ ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ ʦʜ ʦʥʠʭ ʩʘ ʠʥʪʝʨʤʠʪʝʥʪʥʠʤ ʨʠʥʠʪʠʩʦʤ (88). 

 

ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʢʘʦ ʬʘʢʪʦʨ ʨʠʟʠʢʘ ʟʘ ʘʩʪʤʫ 

ɾʠʚʦʪʥʘ ʜʦʙ ʤʦʞʝ ʙʠʪʠ ʚʘʞʘʥ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʦʿ ʘʩʪʤʝ ʠ ʨʠʥʠʪʠʩʘ ʠʣʠ ʩʘʤʦ ɸʈ. ʂʦʜ 

ʦʜʦʿʯʘʜʠ ʠ ʤʘʣʝ ʜʝʮʝ, ʩʠʤʧʪʦʤʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʪʨʘʢʪʘ ʩʝ ʯʝʩʪʦ ʨʘʟʚʠʿʘʿʫ ʧʨʝ ʦʜ 

ʦʥʠʭ ʫ ʥʦʩʫ (89). ʋ ʘʫʩʪʨʘʣʠʿʩʢʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʘʪʦʧʠʿʘ ʩʪʝʯʝʥʘ ʫ 

ʨʘʥʦʤ ʫʟʨʘʩʪʫ (ʧʨʝ 6 ʛʦʜʠʥʘ) ʿʝʩʪʝ ʬʘʢʪʦʨ ʟʘ ʥʘʩʪʘʥʘʢ ʘʩʪʤʝ ʫ ʢʘʩʥʦʤ ʜʝʪʠˁʩʪʚʫ, 

ʜʦʢ ʘʪʦʧʠʿʘ ʩʪʝʯʝʥʘ ʢʘʩʥʠʿʝ ʩʘʤʦ ʿʝ ʩʥʘʞʥʦ ʧʦʚʝʟʘʥʘ ʩʘ ʩʝʟʦʥʩʢʠʤ ʘʣʝʨʛʠʿʩʢʠʤ 

ʨʠʥʠʪʠʩʦʤ (90).  

ɸʩʪʤʘ ʩʝ ʨʘʟʚʠʿʘ ʯʝʰ˂ʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʨʠʥʠʪʠʩʦʤ ʥʝʛʦ ʢʦʜ ʦʥʠʭ ʙʝʟ ˁʝʛʘ, ʪʘʢʦ ʿʝ  

ʩʪʫʜʠʿʘ ʜʝʯʠʿʠʭ ʜʠʩʘʿʥʠʭ ʦʨʛʘʥʘ (Childrenós Respiratory Study) (91) ʧʦʢʘʟʘʣʘ ʜʘ 

ʧʨʠʩʫʩʪʚʦ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʫ ʜʝʪʠˁʩʪʚʫ ʿʝʩʪʝ ʥʝʟʘʚʠʩʥʦ ʧʦʚʝʟʘʥʦ ʩʘ 

ʜʚʦʩʪʨʫʢʠʤ ʨʠʟʠʢʦʤ ʦʜ ʨʘʟʚʦʿʘ ʘʩʪʤʝ ʦʜ 11. ʛʦʜʠʥʝ ʞʠʚʦʪʘ. ɸʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʢʘʦ 

ʬʘʢʪʦʨ ʨʠʟʠʢʘ ʟʘ ʥʘʩʪʘʥʘʢ ʘʩʪʤʝ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ʩʪʫʜʠʿʠ ʟʘ ʦʜʨʘʩʣʝ ʠ ʜʝʮʫ ʫ ʢʦʿʦʿ ʩʫ 

ʧʨʘ˂ʝʥʝ 23 ʛʦʜʠʥʝ (92) ʛʜʝ ʿʝ 10,5% ʫʯʝʥʠʢʘ ʩʘ ʜʠʿʘʛʥʦʟʦʤ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ 

ʥʘʩʪʘʚʠʣʦ ʜʘ ʨʘʟʚʠʿʘ ʘʩʪʤʫ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 3,6% ʦʥʠʭ ʢʦʿʠ ʥʠʩʫ ʠʤʘʣʠ ʨʠʥʠʪʠʩ.  

ʇʨʠʩʫʩʪʚʦ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʦʩʝʪˀʠʚʦʩʪʠ ʠ ʧʨʘʪʝ˂ʠʭ ʘʪʦʧʠʿʩʢʠʭ ʤʘʥʠʬʝʩʪʘʮʠʿʘ ʫ 

ʜʝʪʠˁʩʪʚʫ, ʧʦʚʝ˂ʘʚʘ ʨʠʟʠʢ ʦʜ ʨʘʟʚʦʿʘ ʘʩʪʤʝ ʠ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʧʨʝʧʦʟʥʘʪʦ ʢʘʦ ʤʘʨʢʝʨ, 

ʠ ʠʤʘ ʧʨʦʛʥʦʩʪʠʯʢʠ ʟʥʘʯʘʿ, ʜʦʢ ʦʜʩʫʩʪʚʦ ʦʚʠʭ ʤʘʥʠʬʝʩʪʘʮʠʿʘ ʧʨʝʜʚʠʹʘ ʥʠʟʘʢ ʨʠʟʠʢ 

ʦʜ ʥʘʩʪʘʥʢʘ ʘʩʪʤʝ ʫ ʙʫʜʫ˂ʥʦʩʪʠ (93).  
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ɹʨʦʥʭʠʿʘʣʥʘ ʫʧʘʣʘ ʫ ɸʈ 

ʉʪʫʜʠʿʝ ʢʦʿʝ ʩʫ ʠʩʧʠʪʠʚʘʣʝ ʙʨʦʥʭʠʿʘʣʥʫ ʤʫʢʦʟʫ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ 

ʨʠʥʠʪʠʩʦʤ, ʧʦʢʘʟʘʣʝ ʩʫ ʙʣʘʛʦ ʟʘʜʝʙˀʘˁʝ ʙʘʟʘʣʥʝ ʤʝʤʙʨʘʥʝ ʠ ʫʤʝʨʝʥʦ ʝʦʟʠʥʦʬʠʣʥʦ 

ʟʘʧʘˀʝˁʝ (94). ʎʚʝʪʘˁʝ ʧʦʣʝʥʘ ʧʦʚʝ˂ʘʚʘ ʦʩʝʪˀʠʚʦʩʪ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʢʦʜ 

ʥʝʘʩʪʤʘʪʠʯʥʠʭ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ, ʘ ʪʘʢʦʹʝ ʩʝ ʿʘʚˀʘ 

ʨʝʛʨʫʪʦʚʘˁʝ ʠʥʬʣʘʤʘʪʦʨʥʠʭ ˂ʝʣʠʿʘ ʠ IL-5, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʙʨʦʥʭʠʿʘʣʥʝ ʠʥʬʣʘʤʘʮʠʿʝ 

(95).  

 

ʈʝʤʦʜʝʣʦʚʘˁʝ ʥʦʩʘ ʠ ʙʨʦʥʭʠʿʘ  

ʈʝʤʦʜʝʣʠʥʛ ʿʝ ʜʝʬʠʥʠʩʘʥ ʢʘʦ Ăʤʦʜʝʣ ʦʙʥʘʚˀʘˁʘ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝñ (96). 

ʈʝʤʦʜʝʣʠʥʛ ʧʨʝʜʩʪʘʚˀʘ ʜʠʥʘʤʠʯʘʥ ʧʨʦʮʝʩ ʢʦʿʠ ʿʝ ʫʜʨʫʞʝʥ ʩʘ ʧʨʦʜʫʢʮʠʿʦʤ ʠ 

ʨʘʟʛʨʘʜˁʦʤ ʫ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʤ ʤʘʪʨʠʢʩʫ. ʈʝʤʦʜʝʣʠʥʛ ʩʝ ʦʙʠʯʥʦ ʿʘʚˀʘ ʢʘʦ 

ʨʝʘʢʮʠʿʘ ʥʘ ʟʘʧʘˀʝʥʩʢʦ ʩʪʘˁʝ ʢʦʝʿ ʟʘʫʟʚʨʘʪ ʜʦʚʦʜʠ ʜʦ ʥʦʨʤʘʣʥʦʛ ʧʨʦʮʝʩʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ ʠʣʠ ʧʘʪʦʣʦʰʢʦʛ ʧʨʦʮʝʩʘ, ʘ ʥʠʿʝ ʥʫʞʥʦ ʧʦʚʝʟʘʥ ʩʘ ʬʠʙʨʦʟʦʤ. 

ʈʝʤʦʜʝʣʦʚʘˁʝ ʙʨʦʥʭʠʿʘ ʫʚʝʢ ʧʦʩʪʦʿʠ ʢʦʜ ʘʩʪʤʝ ʠ ʥʝ ʤʦʨʘ ʢʣʠʥʠʯʢʠ ʜʘ ʩʝ ʠʩʧʦˀʠ 

(97). ʅʝʩʧʝʮʠʬʠʯʥʘ ʙʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ʨʝʤʦʜʝʣʦʚʘˁʝʤ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʠ ʛʦʪʦʚʦ ʫʚʝʢ ʧʨʠʩʫʪʥʘ ʫ ʘʩʪʤʠ (98).  

 

ɸʣʝʨʛʠʿʘ ʢʘʦ ʣʦʢʘʣʥʘ ʙʦʣʝʩʪ  

ɹʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʩʘ ʘʣʝʨʛʝʥʠʤʘ, ʠʟʚʝʜʝʥ ʥʘ ʧʘʮʠʿʝʥʪʠʤʘ ʙʝʟ ʘʩʪʤʝ, ʩʘʤʦ ʩʘ  

ʩʝʟʦʥʩʢʠʤ ʨʠʥʠʪʠʩʦʤ, ʤʦʞʝ ʠʥʜʫʢʦʚʘʪʠ ʥʦʩʥʝ ʠ ʙʨʦʥʭʠʿʘʣʥʝ ʩʠʤʧʪʦʤʝ (99). ʆʚʘʢʚʝ 

ʩʪʫʜʠʿʝ ʤʦʛʫ ʜʘ ʫʢʘʞʫ ʜʘ ʧʘʮʠʿʝʥʪʠ ʩʘ ʥʦʩʥʠʤ ʩʠʤʧʪʦʤʠʤʘ ʤʦʛʫ ʜʘ ʨʘʟʚʠʿʫ ʘʩʪʤʫ 

ʩʘʤʦ ʘʢʦ ʿʝ ʘʣʝʨʛʝʥ ʧʨʘʚʠʣʥʦ ʫʥʝʩʝʥ ʫ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ. ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʩʫ ʜʦʟʝ 

ʘʣʝʨʛʝʥʘ ʢʦʿʝ ʠʟʘʟʠʚʘʿʫ ʙʨʦʥʭʠʿʘʣʥʝ ʨʝʘʢʮʠʿʝ ʜʘʣʝʢʦ ʚʝ˂ʝ ʦʜ ʦʥʠʭ ʫ ʧʨʠʨʦʜʠ ʪʦʢʦʤ 

ʠʟʣʘʛʘˁʘ ʘʣʝʨʛʝʥʠʤʘ. ʇʦʛʦʨʰʘˁʝ ʘʩʪʤʝ ʠʥʜʫʢʦʚʘʥʦ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʠʥʦʤ ʘʣʝʨʛʝʥʘ 

(thunderstorm-induced asthma) (100) ʧʦʚʝʟʘʥʦ ʿʝ ʩʘ ʘʣʝʨʛʠʿʘʤʘ ʥʘ ʧʦʣʝʥʝ ʪʨʘʚʝ (101). 

ɸʝʨʦʜʠʥʘʤʠʯʥʘ ʚʝʣʠʯʠʥʘ ʧʦʣʝʥʦʚʠʭ ʟʨʥʘ ʩʝ ʢʨʝ˂ʝ ʦʜ 10 ʜʦ 100 ɛm, ʘ ʩʘʤʦ ʤʘʣʠ ʜʝʦ 

ˁʠʭ ʤʦʞʝ ʙʠʪʠ ʜʝʧʦʥʦʚʘʥ ʥʘ ʩʣʫʟʦʢʦʞʠ ʙʨʦʥʭʠʿʘ, ʩʪʦʛʘ ʚʝ˂ʠʥʘ ʧʘʮʠʿʝʥʘʪʘ 

ʠʩʧʦˀʘʚʘʿʫ ɸʈ ʙʝʟ ʘʩʪʤʝ (102).  
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ɸʣʝʨʛʠʿʘ ʢʘʦ ʩʠʩʪʝʤʩʢʘ ʙʦʣʝʩʪ  

ʇʦʩʪʦʿʠ ʜʚʦʩʤʝʨʥʠ ʦʜʥʦʩ ʠʟʤʝʹʫ ʫʧʘʣʝ ʥʦʩʘ ʠ ʙʨʦʥʭʠʿʘ. ɹʨʘʫʥʩʪʘʣ ʠ ʩʘʨ (Braunstahl 

et al.) ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʩʘ ʘʣʝʨʛʝʥʠʤʘ ʤʦʞʝ ʠʟʘʟʚʘʪʠ ʥʦʩʥʝ 

ʠ ʙʨʦʥʭʠʿʘʣʥʝ ʩʠʤʧʪʦʤʝ ʫʟ ʩʤʘˁʝˁʝ ʬʫʥʢʮʠʿʝ ʧʣʫ˂ʘ ʠ ʥʦʩʘ (103) (ʩʣʠʢʘ 2). ʋ ʦʚʦʿ 

ʩʪʫʜʠʿʠ, ʙʨʦʿ ʝʦʟʠʥʦʬʠʣʘ ʧʦʨʘʩʪʘʦ ʿʝ ʫ ʩʣʫʟʦʢʦʞʠ ʙʨʦʥʭʠʿʘ ʠ ʥʦʩʘ ʫ ʢʨʚʠ 24 ʩʘʪʘ 

ʥʘʢʦʥ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ. ʇʦʨʝʜ ʪʦʛʘ, ʫ ʥʦʩʥʦʿ ʧʦʜʩʣʫʟʦʢʦʞʠ ʩʫ ʥʘʹʝʥʝ 

ʝʦʪʘʢʩʠʥ ˂ʝʣʠʿʝ ʠ ʧʦʚʝ˂ʘʥʘ ʿʝ ʝʢʩʧʨʝʩʠʿʘ IL-5 ʥʘʢʦʥ 24 ʯʘʩʘ ʦʜ 

ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ. ʅʘʟʘʣʥʘ ʧʨʦʚʦʢʘʮʠʿʘ ʘʣʝʨʛʝʥʦʤ ʤʦʞʝ ʠʟʘʟʚʘʪʠ ʫʧʘʣʫ 

ʙʨʦʥʭʠʿʘ (104). ʂʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʙʦʣʝʩʪʠʤʘ, ʘʣʝʨʛʝʥ ʧʨʦʚʦʢʘʮʠʿʘ 

ʤʦʞʝ ʘʢʪʠʚʠʨʘʪʠ ʩʠʩʪʝʤʩʢʠ ʦʜʛʦʚʦʨ ʢʦʿʠ ʧʨʦʚʦʮʠʨʘ ʧʨʦʠʟʚʦʜˁʫ ʫʧʘʣʥʠʭ ˂ʝʣʠʿʘ ʠʟ 

ʢʦʰʪʘʥʝ ʩʨʞʠ (105). ʇʦʩʣʝ ʦʩʣʦʙʘʹʘˁʘ ʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʨʦʜʠʪʝˀʩʢʠʭ ˂ʝʣʠʿʘ, 

ʝʦʟʠʥʦʬʠʣʠ, ʙʘʟʦʬʠʣʠ ʠ ʤʘʩʪ ˂ʝʣʠʿʝ ʦʙʠʯʥʦ ʩʝ ʨʝʛʨʫʪʫʿʫ ʫ ʪʢʠʚʠʤʘ ʘʪʦʧʠʯʥʠʭ 

ʧʦʿʝʜʠʥʘʮʘ. ʋ ʧʨʦʮʝʩʫ ʩʪʚʘʨʘˁʘ ʩʠʛʥʘʣʘ ʢʦʿʠ ʚʦʜʠ ʢʘ ʩʠʩʪʝʤʩʢʦʤ ʦʜʛʦʚʦʨʫ, 

ʢʦʰʪʘʥʘ ʩʨʞ ʤʦʞʝ ʦʪʚʦʨʠʪʠ ʥʦʚʝ ʧʫʪʝʚʝ ʪʝʨʘʧʠʿʝ ʟʘ ʘʣʝʨʛʠʿʩʢʝ ʠʥʬʣʘʤʘʪʦʨʥʝ 

ʙʦʣʝʩʪʠ ʠʟʤʝʹʫ ʮʠˀʘʥʠʭ ʦʨʛʘʥʘ, ʧʦʩʝʙʥʦ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (106). ʉʪʫʜʠʿʝ ʢʦʿʝ 

ʧʦʜʨʞʘʚʘʿʫ ʫʯʝʰ˂ʝ ʢʦʰʪʘʥʝ ʩʨʞʠ ʫ ʨʘʟʚʦʿʫ ʝʦʟʠʥʦʬʠʣʥʝ ʫʧʘʣʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 

ʫʢʘʟʫʿʫ ʥʘ ʩʠʩʪʝʤʩʢʫ ʧʨʠʨʦʜʫ ʙʦʣʝʩʪʠ. ʇʘʮʠʿʝʥʪʠ ʩʘ ʘʩʪʤʦʤ ʠʤʘʿʫ ʫʧʘʣʫ ʧˀʫʚʘʯʥʠʭ 

ʞʣʝʟʜʘ (107) ʠ ʮʨʝʚʘ (108), ʰʪʦ ʩʫʛʝʨʠʰʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʦ ʫʧʘʣʫ ʩʣʫʟʥʠʮʝ 

ʨʘʟʣʠʯʠʪʠʭ ʩʠʩʪʝʤʘ. ɼʨʫʛʠ ʚʘʞʘʥ ʤʝʭʘʥʠʟʘʤ ʤʦʞʝ ʙʠʪʠ ʫʢˀʫʯʝʥ ʫ ʩʠʩʪʝʤʩʢʦ 

ʧʦʨʝʢʣʦ ʠʥʬʣʘʤʘʮʠʿʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. In situ ʭʝʤʘʪʦʧʦʝʟa (109) ʟʘʚʠʩʠ ʦʜ  

ʧʨʦʠʟʚʦʜˁʝ ʭʝʤʘʪʦʧʦʝʪʠʥ ʮʠʪʦʢʠʥʘ ʫ ʫʧʘʣʥʦʤ ʪʢʠʚʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ 

ʨʠʥʠʪʠʩʦʤ (110) ʢʦʿʠ ʩʪʚʘʨʘʿʫ ʧʦʩʝʙʥʫ ʣʦʢʘʣʥʫ ʤʠʢʨʦʩʨʝʜʠʥʫ ʫ ʢʦʿʦʿ ʩʝ 

ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʠ ʩʘʟʨʝʚʘʿʫ ʧʨʝʮʠ ʝʦʟʠʥʦʬʠʣʘ ʢʦʿʠ ʥʘʩʝˀʘʚʘʿʫ ʥʦʩʥʫ ʠʣʠ 

ʙʨʦʥʭʠʿʘʣʥʫ  ʩʣʫʟʦʢʦʞʫ (111).  

 

ʋʪʠʮʘʿ ʬʫʥʢʮʠʿʝ ʥʦʩʘ ʥʘ ʜʦˁʝ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ 

ʅʘʿʚʘʞʥʠʿʠ ʢʦʥʮʝʧʪʠ o ʠʥʪʝʛʨʘʮʠʿʠ ʥʦʩʘ ʠ ʧʣʫ˂ʘ ʿʝʩʫ ʘʥʘʪʦʤʩʢʝ ʩʣʠʯʥʦʩʪʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʘ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪ ʥʦʩʘ, ʢʦʿʘ ʦʜʨʝʹʫʿʝ ʫʣʦʛʫ ʟʘʰʪʠʪʥʠʢʘ ʧʣʫ˂ʘ. ʆʚʘ 

ʫʣʦʛʘ ʩʝ ʦʩʪʚʘʨʫʿʝ ʢʨʦʟ ʨʘʟʣʠʯʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʦʩʘ (112), ʢʦʿʘ 

ʧʦʜʨʘʟʫʤʝʚʘ ʟʘʛʨʝʚʘˁʝ, ʚʣʘʞʝˁʝ, ʬʠʣʪʨʠʨʘˁʝ ʚʘʟʜʫʭʘ, ʤʫʢʦʮʠʣʠʿʘʨʥʠ ʢʣʠʨʝʥʩ, ʢʘʦ 

ʠ ʧʨʦʚʝʪʨʘʚʘˁʝ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. 
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ʉʣʠʢʘ 2*. ʄʝʭʘʥʠʟʘʤ ʩʠʩʪʝʤʩʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʘʣʝʨʛʠʿʘ. 

 

*ɹraunstal GJ. The united airways concept: from bench to bedside. Monaldi Arch Chest Dis 2007 Jun; 67 (2): 95-101. ʉʣʠʢʘ ʩʝ 

ʦʙʿʘʚˀʫʿʝ ʫʟ ʜʦʧʫʰʪʝˁʝ ʘʫʪʦʨʘ ʠ ʠʟʜʘʚʘʯʘ. 

 

ʇʘʮʠʿʝʥʪʠ ʩʘ ʭʨʦʥʠʯʥʠʤ ʙʦʣʝʩʪʠʤʘ ʥʦʩʘ ʠʤʘʿʫ ʩʤʘˁʝʥ ʤʫʢʦʮʠʣʠʿʘʨʥʠ ʢʣʠʨʝʥʩ 

(113). ʂʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʩʪʤʦʤ, ʘʣʠ ʥʝ ʠ ʢʦʜ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ, ʧʨʦʚʦʢʘʮʠʿʘ ʩʘ 

ʭʣʘʜʥʠʤ ʚʘʟʜʫʭʦʤ ʫ ʥʦʩʫ ʜʦʚʦʜʠ ʜʦ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʝ, ʜʦʢ ʪʦʧʣʠ ʚʘʟʜʫʭ ʫʟʨʦʢʫʿʝ 

ʙʨʦʥʭʦʜʠʣʘʪʘʮʠʿʫ (114). ʆʚʠ ʥʘʣʘʟʠ ʩʫʛʝʨʠʰʫ ʧʦʩʪʦʿʘˁʝ ʥʘʟʦʙʨʦʥʭʠʘʿʣʥʦʛ  

ʨʝʬʣʝʢʩʘ (115).  

 

ʋʪʠʮʘʿ ʣʝʯʝˁʘ ɸʈ ʥʘ ʦʟʙʠˀʥʦʩʪ ʘʩʪʤʝ 

ɿʘ ʣʝʯʝˁʝ ʨʠʥʠʪʠʩʘ ʠ ʘʩʪʤʝ ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʿʝʜʠʥʩʪʚʝʥ ʧʨʠʩʪʫʧ. ʂʦʨʠʰ˂ʝˁʝ 

ʦʨʘʣʥʠʭ H1-ʘʥʪʠʭʠʩʪʘʤʠʥʠʢʘ, ʠʥʪʨʘʥʘʟʘʣʥʠʭ ʛʣʫʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘ, ʘʥʪʠʣʝʫʢʦ- 

ʪʨʠʿʝʥʘ ʝʬʠʢʘʩʥʦ ʿʝ ʫ ʣʝʯʝˁʫ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʘʩʪʤʝ. ʉʫʙʢʫʪʘʥʘ 

ʠʤʫʥʦʪʝʨʘʧʠʿʘ ʠ ʘʥʪʠ IgE ʤʦʥʦʢʣʦʥʩʢʘ ʘʥʪʠʪʝʣʘ ʪʘʢʦ́ʝ ʩʫ ʝʬʠʢʘʩʥʘ ʟʘ ʣʝʯʝˁʝ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʘʩʪʤʝ. ʋ ʩʪʫʜʠʿʠ, ʥʘ 4.944 ʧʘʮʠʿʝʥʘʪʘ ʩʪʘʨʦʩʪʠ ʦʜ 12 ʜʦ 60 

ʛʦʜʠʥʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʤ ʠ ʘʩʪʤʦʤ (116), ʨʠʟʠʢ ʦʜ ʧʦʛʦʨʰʘˁʘ ʘʩʪʤʝ ʙʠʦ ʿʝ 

ʢʦʜ ʧʦʣʦʚʠʥʝ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʥʠʩʫ ʙʠʣʠ ʣʝʯʝʥʠ. ʋ ʜʨʫʛʦ ʿʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʿʩʪʫʜʠʿʠ 

ʂʦʨʝʥ ʠ ʩʘʨ. (Corren et al.), ʢʦʿʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʥʘ 13.844 ʘʩʤʘʪʠʯʘʨʘ ʫʟʨʘʩʪʘ ʩʪʘʨʠʿʠʭ 

ʦʜ 5 ʛʦʜʠʥʘ, ʧʦʩʪʦʿʘʦ ʿʝ ʤʘˁʠ ʨʠʟʠʢ ʦʜ ʧʦʩʝʪʘ ʫʨʛʝʥʪʥʠʤ ʩʣʫʞʙʘʤʘ ʦʜ ʦʥʠʭ ʢʦʿʠ 

ʥʠʩʫ ʧʨʠʤʘʣʠ ʠʥʪʨʘʥʘʟʘʣʥʝ ʛʣʠʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʝ (117).  

 

ʂʦʪhʘʥʘ ʩʨʞ 

ʩʨʞ 

ʎʠʨʢʫʣʘʮʠʿʘ 

ʄɽʍɸʅʀɿɸʄ ʀʅʊɽʈɸʂʎʀɱɸ ʂʆɼ ʉʀʉʊɽʄʉʂɽ ʈɽɸʂʎʀɱɽ ɸʃɽʈɻʀɱɸ 
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1.3. ɸʉʊʄɸ 

 

1.3.1. ɼʝʬʠʥʠʮʠʿʘ ʘʩʪʤʝ 

 

ɸʩʪʤʘ ʿʝ ʭʝʪʝʨʦʛʝʥʘ ʙʦʣʝʩʪ, ʦʙʠʯʥʦ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʭʨʦʥʠʯʥʠʤ ʟʘʧʘˀʝˁʝʤ ʜʠʩʘʿʥʠʭ 

ʧʫʪʝʚʘ. ɸʩʪʤʘ ʿʝ ʜʝʬʠʥʠʩʘʥʘ ʧʫʪʝʤ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʩʠʤʧʪʦʤʘ ʢʘʦ ʰʪʦ ʩʫ: ʰʠʰʪʘˁʝ, 

ʢʨʘʪʘʢ ʜʘʭ, ʪʝʩʢʦʙʘ ʫ ʛʨʫʜʠʤʘ ʠ ʢʘʰʘˀ  ʢʦʿʠ ʚʘʨʠʨʘ ʪʦʢʦʤ ʚʨʝʤʝʥʘ ʠ ʧʨʝʤʘ 

ʠʥʪʝʥʟʠʪʝʪʫ, ʟʘʿʝʜʥʦ ʩʘ ʧʨʦʤʝʥˀʠʚʠʤ ʦʛʨʘʥʠʯʝˁʝʤ ʝʢʩʧʠʨʠʿʫʤʩʢʦʛ ʧʨʦʪʦʢʘ 

ʚʘʟʜʫʭʘ (118). 

 

1.3.2. ɿʥʘʯʘʿ ʘʩʪʤʝ 

 

ɸʩʪʤʘ ʿʝ ʿʝʜʥʘ ʦʜ ʥʘʿʯʝʰ˂ʠʭ ʭʨʦʥʠʯʥʠʭ ʙʦʣʝʩʪʠ ʰʠʨʦʤ ʩʚʝʪʘ, ʠ ʠʤʘ ʚʝʣʠʢʠ 

ʤʝʜʠʮʠʥʩʢʠ, ʩʦʮʠʿʘʣʥʠ ʠ ʝʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿ. ɿʙʦʛ ʦʛʨʦʤʥʦʛ ʠʥʪʝʨʝʩʦʚʘˁʘ ʟʘʜˁʠʭ 

ʜʝʮʝʥʠʿʘ ʟʘ ʘʩʪʤʫ, ʬʦʨʤʠʨʘʥʘ ʿʝ ɻʣʦʙʘʣʥʘ ʠʥʠʮʠʿʘʪʠʚʘ ʟʘ ʘʩʪʤʫ (Global initiative for 

asthma - GINA) ʢʦʿʘ ʜʝʬʠʥʠʰʝ ʩʤʝʨʥʠʮʝ ʟʘ ʧʨʝʚʝʥʮʠʿʫ, ʜʠʿʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝˁʝ. 

ɸʩʪʤʘ ʿʝ ʿʝʜʥʘ ʦʜ ʥʘʿʯʝʰ˂ʠʭ ʭʨʦʥʠʯʥʠʭ ʙʦʣʝʩʪʠ ʫ ʩʚʝʪʫ, ʧʨʦʮʝˁʫʿʝ ʩʝ ʜʘ ʦʢʦ 300 

ʤʠʣʠʦʥʘ ˀʫʜʠ ʫ ʩʚʝʪʫ ʪʨʝʥʫʪʥʦ ʠʤʘ ʦʚʫ ʙʦʣʝʩʪ. ʅʘʿʚʝ˂ʘ ʠʥʮʠʜʝʥʮʘ ʙʨʦʥʭʠʿʘʣʥʝ 

ʘʩʪʤʝ ʿʝ ʫ ʐʢʦʪʩʢʦʿ (18,4%) ʠ ʫ ɷʝʨʩʠʿʫ (Jerssey) ʫ ɽʥʛʣʝʩʢʦʿ (17,6%), ʘ ʥʘʿʤʘˁʘ ʿʝ ʫ 

ʀʥʜʦʥʝʟʠʿʠ (1,1%) ʠ ɸʣʙʘʥʠʿʠ (0,7%) (119). 

ʅʘʿʦʧʩʝʞʥʠʿʘ ʝʧʠʜʝʤʠʦʣʦʰʢʘ ʩʪʫʜʠʿʘ ʦ ʧʨʝʚʘʣʝʥʮʠʿʠ ʘʪʦʧʠʿʩʢʠʭ ʙʦʣʝʩʪʠ ʠ ʘʩʪʤʝ 

ʢʦʜ ʜʝʮʝ ʿʝʩʪʝ ʩʪʫʜʠʿʘ ISAAC (International Study of Asthma and Allergies in 

Childhood - ISAAC) (120). ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʦʚʝ ʩʪʫʜʠʿʝ, ʧʨʝʚʘʣʝʥʮʠʿʘ ʧʠʰʪʘˁʘ ʫ 

ʛʨʫʜʠʤʘ ʢʦʜ ʩʢʫʧʠʥʝ ʜʝʮʝ ʩʪʘʨʦʩʪʠ ʦʜ 13 ʜʦ 14 ʛʦʜʠʥʘ, ʚʘʨʠʨʘʣʘ ʿʝ ʦʜ 2,1% ʜʦ 

32,2% ʢʦʜ ʨʘʟʣʠʯʠʪʠʭ ʧʦʧʫʣʘʮʠʿʘ, ʩ ʥʘʿʥʠʞʦʤ ʧʨʝʚʘʣʝʥʮʠʿʦʤ ʫ ʀʥʜʦʥʝʟʠʿʠ, 

ɸʣʙʘʥʠʿʠ, ʈʫʤʫʥʠʿʠ ʠ ɻʨʯʢʦʿ, ʠ ʩʘ ʥʘʿʚʠʰʦʤ ʫ ɺʝʣʠʢʦʿ ɹʨʠʪʘʥʠʿʠ, ʅʦʚʦʤ ɿʝʣʘʥʜʫ ʠ 

ɸʫʩʪʨʘʣʠʿʠ. ɽʧʠʜʝʤʠʦʣʦʰʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʘʩʪʤʝ ʢʦʜ ʦʜʨʘʩʣʝ ʧʦʧʫʣʘʮʠʿʝ ʪʘʢʦʹʝ 

ʧʦʢʘʟʫʿʫ ʧʦʨʘʩʪ ʧʨʝʚʘʣʝʥʮʠʿʝ, ʪʘʢʦ ʀʩʪʨʘʞʠʚʘˁʝ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʦ ʨʝʩʧʠʨʘʪʦʨʥʦʤ 

ʟʜʨʘʚˀʫ (European Community Respiratory Health Survey - ECRHS) ʢʦʝʿ ʿʝ ʿʝʜʠʥʘ 

ʩʪʫʜʠʿʘ ʦ ʘʩʪʤʠ ʢʦʜ ʦʜʨʘʩʣʠʭ, ʦʙʫʭʚʘʪʠʣʘ ʿʝ ʦʜʨʘʩʣʝ ʦʩʦʙʝ ʫ ʜʦʙʠ ʦʜ 20 ʜʦ 44 

ʛʦʜʠʥʘ. ʅʘʿʚʠʰʘ ʧʨʝʚʘʣʝʥʮʠʿʘ ʘʩʪʤʝ ʢʦʜ ʦʜʨʘʩʣʠʭ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ ɸʫʩʪʨʘʣʠʿʠ, 

ʅʦʚʦʤ ɿʝʣʘʥʜʫ ʠ ɺʝʣʠʢʦʿ ɹʨʠʪʘʥʠʿʠ (8-11,9%), ʘ ʥʘʿʥʠʞʘ ʫ ɽʩʪʦʥʠʿʠ, ʀʪʘʣʠʿʠ ʠ 
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ɻʨʯʢʦʿ (2-2,9%) (121). ʉʪʦʧʘ ʘʩʪʤʝ ʨʘʩʪʝ ʢʦʜ ʟʘʿʝʜʥʠʮʘ ʢʦʿʝ ʩʫ ʫʩʚʦʿʠʣʝ ʟʘʧʘʜʥʠ 

ʥʘʯʠʥ ʞʠʚʦʪʘ. ʇʦʚʝ˂ʘˁʝ ʫʜʝʣʘ ʩʚʝʪʩʢʝ ʧʦʧʫʣʘʮʠʿʝ ʫ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ ʦʜ 45% ʥʘ 

59% ʜʦ 2025. ʛʦʜʠʥʝ, ʚʝʨʦʚʘʪʥʦ ˂ʝ ʧʦʚʝ˂ʘʪʠ ʙʨʦʿ ʘʩʪʤʘʪʠʯʘʨʘ ʜʦʜʘʪʥʠʭ 100 

ʤʠʣʠʦʥʘ ʰʠʨʦʤ ʩʚʝʪʘ. ɹʨʦʿ ʛʦʜʠʥʘ ʞʠʚʦʪʘ ʢʦʨʠʛʦʚʘʥʠʭ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʩʧʦʩʦʙʥʦʩʪ 

(Disability Adjusted Life Years - DALYs) ʠʟʛʫʙˀʝʥʠʭ ʟʙʦʛ ʘʩʪʤʝ ʫ ʩʚʝʪʫ, ʪʨʝʥʫʪʥʦ ʩʝ 

ʧʨʦʮʝˁʫʿʝ ʥʘ ʦʢʦ 15 ʤʠʣʠʦʥʘ ʛʦʜʠʰˁʝ. ʇʨʦʮʝʝˁʥʦ ʿʝ ʜʘ ʩʝ ʿʝʜʘʥ ʩʤʨʪʥʠ ʩʣʫʯʘʿ ʟʙʦʛ 

ʘʩʪʤʝ ʜʝʰʘʚʘ ʥʘ ʩʚʘʢʠʭ 250 ʩʤʨʪʥʠʭ ʩʣʫʯʘʿʝʚʘ ʰʠʨʦʤ ʩʚʝʪʘ. ɽʢʦʥʦʤʩʢʠ ʪʨʦʰʘʢ 

ʘʩʪʤʝ ʿʝ ʟʥʘʯʘʿʘʥ ʫ ʧʦʛʣʝʜʫ ʜʠʨʝʢʪʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ (ʭʦʩʧʠʪʘʣʠʟʘʮʠʿʝ ʠ ʣʝʢʦʚʠ) ʠ 

ʠʥʜʠʨʝʢʪʥʠʭ ʪʨʦʰʢʦʚʘ ʣʝʯʝˁʘ (ʠʟʦʩʪʘʥʘʢ ʩʘ ʧʦʩʣʘ ʠ ʧʨʝʨʘʥʘ ʩʤʨʪ) (119). 

 

1.3.3. ʌʘʢʪʦʨʠ ʨʠʟʠʢʘ ʟʘ ʥʘʩʪʘʥʘʢ ʘʩʪʤʝ  

 

ʌʘʢʪʦʨʠ ʢʦʿʠ ʧʨʝʜʩʪʘʚʘˀʿʫ ʨʠʟʠʢ ʟʘ ʨʘʟʚʦʿ ʘʩʪʤʝ ʧʦʜʝˀʝʥʠ ʩʫ ʧʨʝʤʘ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʫʪʠʯʫ ʥʘ ʨʘʟʚʦʿ ʩʠʤʧʪʦʤʘ. ʇʦʪʦʿʝ ʜʚʝ ʚʨʩʪʝ: ʬʘʢʪʦʨʠ ʜʦʤʘ˂ʠʥʘ (ʢʦʿʠ ʩʫ ʧʨʠʤʘʨʥʦ 

ʛʝʥʝʪʩʢʠ) ʠ ʬʘʢʪʦʨʠ ʩʧʦʥˀʝ ʩʨʝʜʠʥʝ (118). ʄʝʭʘʥʠʟʘʤ ʢʦʿʠ ʫʪʠʯʝ ʥʘ ʨʘʟʚʦʿ ʠ 

ʠʩʧʦˀʘʚʘˁʝ ʘʩʪʤʝ ʢʦʤʧʣʝʢʩʘʥ ʿʝ ʠ ʠʥʪʝʨʘʢʪʠʚʘʥ. ɻʝʥʠ ʩʫ ʚʝʨʦʚʘʪʥʦ ʠʥʪʝʨʘʢʪʠʚʥʠ ʠ 

ʧʨʝʤʘ ʜʨʫʛʠʤ ʛʝʥʠʤʘ ʠ ʧʨʝʤʘ ʬʘʢʪʦʨʠʤʘ ʩʧʦˀʥʝ ʩʨʝʜʠʥʝ ʢʦʿʠ ʦʜʨʝʹʫʿʫ ʦʩʝʪˀʠʚʦʩʪ 

ʥʘ ʘʩʪʤʫ (122). ʌʘʢʪʦʨʠ ʜʦʤʘ˂ʠʥʘ: ʛʝʥʝʪʠʢʘ (ʛʝʥʝʪʩʢʘ ʧʨʝʜʠʩʧʦʟʠʮʠʿʘ ʟʘ ʘʣʝʨʛʠʿʝ, 

ʭʠʧʝʨʦʩʝʪˀʠʚʦʩʪ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʠʥʬʣʘʤʘʮʠʿʘ ʫ ʜʠʩʘʥʿʠʤ ʧʫʪʝʚʠʤʘ), 

ʛʦʿʘʟʥʦʩʪ, ʧʦʣ. ʌʘʢʪʦʨʠ ʩʧʦˀʥʝ ʩʨʝʜʠʥʝ: ʘʣʝʨʛʝʥʠ ʫʥʫʪʨʘʰˁʝ ʩʨʝʜʠʥʝ: ʢʫ˂ʥʘ 

ʧʨʘʰʠʥʘ, ʞʠʚʦʪʠˁ ʩʢʘ ʜʣʘʢʘ (ʤʘʯʢʝ, ʧʩʠ, ʤʠʰʝʚʠ), ʛʨʠˁʝ, ʛˀʠʚʝ, ʙʫʹ, ʢʚʘʩʘʮ; 

ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ: ʧʦʣʝʥʠ, ʙʫ;́ ʘʣʝʨʛʝʥʠ ʫ ʧʨʦʬʝʩʠʦʥʘʣʥʦʿ ʩʨʝʜʠʥʠ (ʙʨʘʰʥʦ, 

ʛʣʦʜʘʨʠ, ʙʦʿʝ); ʠʥʬʝʢʮʠʿʝ (ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʚʠʨʫʩʥʝ); ʤʠʢʨʦʙʠʦʤʠ; ʠʟʣʘʛʘˁʝ 

ʧʫʰʘʯʢʦʤ ʜʠʤʫ (ʧʘʩʠʚʥʦ ʧʫʰʝˁʝ, ʘʢʪʠʚʥʦ ʧʫʰʝˁʝ, ʟʘʛʘʹʝʥ ʚʘʟʜʫʭ ʫʥʫʪʨʘʰˁʝ ʠ 

ʩʧʦʥˀʝ ʩʨʝʜʠʥʝ); ʜʠʿʝʪʘ; ʢʦʨʠʰ˂ʝˁʝ ʧʘʨʘʮʝʪʘʤʦʣʘ (ʘʤʠʥʘʮʝʪʘʬʝʥ); ʩʪʨʝʩ.  

 

1.3.4. ʄʝʭʘʥʠʟʘʤ ʥʘʩʪʘʥʢʘ ʘʩʪʤʝ 

 

ɸʩʪʤʘ ʿʝ ʠʥʬʣʘʤʘʪʦʨʥʠ ʧʦʨʝʤʝ˂ʘʿ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʠʥʬʣʘʤʘʪʦʨʥʝ 

˂ʝʣʠʿʝ ʠ ʤʝʜʠʿʘʪʦʨʝ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʢʣʠʥʠʯʢʠʤ ʠ 

ʧʘʪʦʬʠʟʠʦʣʦʰʢʠʤ ʧʨʦʤʝʥʘʤʘ (123). ʋ ʧʨʘʚʮʫ ʢʦʿʠ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʧʦʪʧʫʥʦ ʿʘʩʘʥ, 

ʠʥʬʣʘʤʘʪʦʨʥʝ ʧʨʦʤʝʥʝ ʩʫ ʩʥʘʞʥʦ ʫʜʨʫʞʝʥʝ ʩʘ ʠʟʣʘʛʘˁʠʤʘ ʰʪʝʪʥʠʤ ʫʪʠʮʘʿʠʤʘ ʫ 
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ʨʘʥʦʿ  ʞʠʚʦʪʥʦʿ ʜʦʙʠ (124), ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʰ˂ʫ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʠ ʩʠʤʧʪʦʤʠʤʘ 

ʘʩʪʤʝ.  

ʂʣʠʥʠʯʢʠ ʩʧʝʢʪʘʨ ʘʩʪʤʝ ʿʝ ʚʠʩʦʢʦ ʧʨʦʤʝˁʠʚ ʠ ʧʦʢʘʟʫʿʝ ʨʘʟʣʠʯʠʪʝ ʦʙʣʠʢʝ 

ʮʝʣʫʣʘʨʥʦʛ ʩʘʩʪʘʚʘ ʫ ʠʩʧˀʫʚʢʫ (125). ʄʝʹʫʪʠʤ, ʠʥʬʣʘʤʘʮʠʿʘ ʿʝ ʧʨʠʩʫʪʥʘ ʢʦʜ 

ʚʝ˂ʠʥʝ ʧʘʮʠʿʝʥʘʪʘ ʧʨʝ ʣʝʯʝˁʘ. ʀʥʬʣʘʤʘʮʠʿʘ ʢʦʜ ʘʩʪʤʝ ʧʝʨʟʠʩʪʠʨʘ ʯʘʢ ʢʘʜʘ ʩʫ 

ʩʠʤʧʪʦʤʠ ʧʦʚʨʝʤʝʥʦ ʧʨʠʩʫʪʥʠ (126). ʀʥʬʣʘʤʘʮʠʿʘ ʘʬʝʢʪʠʨʘ ʩʚʝ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ, 

ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʛʦʨˁʝ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ ʢʦʜ ʚʝ˂ʠʥʝ ʧʘʮʠʿʝʥʘʪʘ, ʘʣʠ ʿʝ ʥʘʿʠʟʨʘʞʝʥʠʿʘ ʫ 

ʙʨʦʥʭʠʤʘ ʩʨʝʜˁʝ ʚʝʣʠʯʠʥʝ. ʀʥʬʣʘʤʘʪʦʨʥʝ ˂ʝʣʠʿʝ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʢʦʜ ʘʩʪʤʝ. 

ʄʫʢʫʩʥʝ ʤʘʩʪ ˂ʝʣʠʿʝ. Kʘʜʘ ʩʫ ʘʢʪʠʚʠʨʘʥʝ oʩʣʦʙʘʹʘʿʫ ʙʨʦʥʭʦʢʦʩʪʨʠʢʪʦʨʥʠ 

ʤʝʜʠʿʘʪʦʨ ʭʠʩʪʘʤʠʥ, ʮʠʩʪʝʥʠʣ ʣʝʫʢʦʪʨʠʿʝʥ ʠ ʧʨʦʩʪʘʛʣʘʜʠʥ D2. ʄʘʩʪ ˂ʝʣʠʿʝ 

ʘʢʪʠʚʠʨʘʿʫ  ʘʣʝʨʛʝʥʠ ʧʫʪʝʤ ʨʝʮʝʧʪʦʨʘ ʩʘ ʚʠʩʦʢʠʤ ʘʬʠʥʠʪʝʪʦʤ ʟʘ IgE ʢʦʿʠ ʩʫ ʫ ʠʩʪʦ 

ʚʨʝʤʝ ʠ ʜʦʙʨʠ ʩʪʠʤʫʣʫʩʠ ʦʩʤʦʟʝ, ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʙʨʦʥʭʦʢʦʩʪʨʠʢʮʠʿʫ ʠʟʘʟʚʘʥʫ 

ʥʘʧʦʨʦʤ ʠ ʥʝʫʨʘʣʥʠʤ ʚʝʟʘʤʘ. ɽʦʟʠʥʦʬʠʣʠ. ʆʙʠʯʥʦ ʩʫ ʧʨʠʩʫʪʥʠ ʫ ʧʦʚʝ˂ʘʥʦʤ ʙʨʦʿʫ ʫ  

ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʢʦʜ ʘʩʤʘʪʠʯʘʨʘ, ʠ ʦʪʧʫʰʪʘʿʫ ʦʩʥʦʚʥʝ ʧʨʦʪʝʠʥʝ ʢʦʿʠ ʤʦʛʫ 

ʦʰʪʝʪʠʪʠ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ. ʆʥʠ ʪʘʢʦʹʝ ʧʨʦʜʫʢʫʿʫ ʮʠʩʪʝʥʠʣ 

ʣʝʫʢʦʪʨʠʿʝʥ ʠ ʬʘʢʪʦʨ ʨʘʩʪʘ (127). ʋ ʨʝʪʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʢʦʨʪʠʢʦʨʝʟʠʩʪʝʥʪʥʝ ʘʩʪʤʝ 

ʩʘ ʝʦʟʠʥʦʬʠʣʠʿʦʤ, ʘʥʪʠʪʝʣʘ ʘʥʪʠʣʝʫʢʠʥ 5 ʤʦʛʫ ʨʝʜʫʢʦʚʘʪʠ ʧʦʛʦʨʰʘˁʝ ʘʩʪʤʝ (128). 

ʊ ʣʠʤʬʦʮʠʪʠ. ʇʨʠʩʫʪʘʥ ʿʝ ʧʦʚʝ˂ʘʥ ʙʨʦʿ ʊ ʣʠʤʬʦʮʠʪʘ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ 

ʘʩʤʘʪʠʯʘʨʘ. ʊ ʣʠʤʬʦʮʠʪʠ ʦʪʧʫʰʪʘʿʫ ʩʧʝʮʠʬʠʯʥʝ ʮʠʪʦʢʠʥʝ, ʫʢˀʫʯʫʿʫ˂ʠ 

ʠʥʪʝʨʣʝʫʢʠʥ -4 (interleukin-4 - IL-4), IL-5, IL-9 ʠ IL-13, ʢʦʿʠ ʦʨʢʝʩʪʨʠʨʘʿʫ 

ʝʦʟʠʥʦʬʠʣʥʫ ʠʥʬʣʘʤʘʮʠʿʫ ʠ ʧʨʦʜʫʢʮʠʿʫ IgE ʧʫʪʝʤ B ʣʠʤʬʦʮʠʪʘ (129). ʇʦʚʝ˂ʘˁʝ ʊ  

ʧʦʤʘʞʫ˂ʠʭ 2 (ʊ helper 2 - Th2) ʣʠʤʬʦʮʠʪʘ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʞʝ ʙʠʪʠ ʜʝʣʦʤ ʫʩʣʝʜ 

ʨʝʛʫʣʘʪʦʨʥʠʭ ʊ ˂ʝʣʠʿʘ ʢʦʿʝ ʥʦʨʤʘʣʥʦ ʠʥʭʠʙʠʨʘʿʫ ʠʩʪʝ. ʂʦʜ ʪʝʰʢʠʭ ʘʩʪʤʘ ʪʘʢʦʹʝ ʿʝ 

ʫʚʝ˂ʘʥ ʫʨʦʹʝʥʠ ʪʠʧ ʊ ˂ʝʣʠʿʘ (ILC2), ʠ ʪʘʢʦʹʝ ʊh1 ʠ ʊh17 ˂ʝʣʠʿʝ. ɼʝʥʜʨʠʪʠʯʥʝ 

˂ʝʣʠʿʝ. ʆʚʝ ˂ʝʣʠʿʝ ʫʟʨʦʢʫʿʫ ʘʣʝʨʛʝʥʝ ʥʘ ʧʦʚʨʰʠʥʠ ʜʠʩʘʿʥʦʛ ʧʫʪʘ ʠ ʤʠʛʨʠʨʘʿʫ ʜʦ 

ʨʝʛʠʦʥʘʣʥʠʭ ʣʠʤʬʥʠʭ ʥʦʜʫʩʘ ʛʜʝ ʫʣʘʟʝ ʫ ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ʨʝʛʫʣʘʪʦʨʥʠʤ ʊ ˂ʝʣʠʿʘʤʘ 

ʢʦʿʝ ʩʪʠʤʫʣʠʰʫ ʧʨʦʜʫʢʮʠʿʫ ʊh2 ˂ʝʣʠʿʘ ʦʜ ʥʝʟʨʝʣʠʭ ʊ ˂ʝʣʠʿʘ (130). ʄʘʢʨʦʬʘʟʠ. 

ʇʦʚʝ˂ʘʥ ʙʨʦʿ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʤʦʞʝ ʘʢʪʠʚʠʨʘʪʠ ʘʣʝʨʛʝʥ ʧʨʝʢʦ ʨʝʮʝʧʪʦʨʘ 

ʥʠʩʢʦʛ ʘʬʠʥʠʪʝʪʘ ʟʘ IgE, ʢʦʿʠ ʦʪʧʫʰʪʘʿʫ ʤʝʜʠʿʘʪʦʨʝ ʫʧʘʣʝ ʠ ʮʠʪʦʢʠʥʝ ʢʦʿʠ 

ʧʦʿʘʯʘʚʘʿʫ ʠʥʬʣʘʤʘʪʦʨʥʠ ʦʜʛʦʚʦʨ, ʥʘʨʦʯʠʪʦ ʢʦʜ ʪʝʰʢʝ ʘʩʪʤʝ (131). ʅʝʫʪʨʦʬʠʣʠ. 

ɹʨʦʿ ʦʚʠʭ ˂ʝʣʠʿʘ ʿʝ ʧʦʚʝ˂ʘʥ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʠ ʩʧʫʪʫʤʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 
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ʪʝʰʢʦʤ ʘʩʪʤʦʤ ʠ ʧʫʰʘʯʘ ʘʩʤʘʪʠʯʘʨʘ. ʇʘʪʦʬʠʟʠʦʣʦʰʢʘ ʫʣʦʛʘ ʦʚʠʭ ˂ʝʣʠʿʘ ʿʝ ʥʝʿʘʩʥʘ 

ʠ ˁʠʭʦʚʦ ʧʦʚʝ˂ʘˁʝ ʤʦʞʝ ʙʠʪʠ ʫʩʣʝʜ ʢʦʪʠʢʦʩʪʝʨʦʠʜʥʝ ʪʝʨʘʧʠʿʝ (132).  

ʂʘʨʘʢʪʝʨʠʩʪʠʯʘʥ ʦʙʣʠʢ ʠʥʬʣʘʤʘʮʠʿʝ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ʜʨʫʛʠʤ ʘʣʝʨʛʠʿʩʢʠʤ 

ʙʦʣʝʩʪʠʤʘ ʪʘʢʦʹʝ ʩʝ ʚʠʜʠ ʫ ʘʣʝʨʛʠʿʩʢʦʿ ʘʩʪʤʠ (133) ʩʘ ʘʢʪʠʚʠʨʘʥʠʤ ʤʘʩʪ ˂ʝʣʠʿʘʤʘ, 

ʧʦʚʝ˂ʘʥʠʤ ʙʨʦʿʝʤ ʘʢʪʠʚʠʨʘʥʠʭ ʝʦʟʠʥʦʬʠʣʘ, ʧʦʚʝ˂ʘʥʠʤ ʙʨʦʿʝʤ ʨʝʮʝʧʪʦʨʘ ʊ ˂ʝʣʠʿʘ, 

ʧʨʠʨʦʜʥʠʭ ʫʙʠʮʘ (killer) ʊ ˂ʝʣʠʿʘ ʠ ʊh2 ʣʠʤʬʦʮʠʪʘ ʢʦʿʠ ʦʪʧʫʰʪʘʿʫ ʤʝʜʠʿʘʪʦʨʝ ʢʦʿʠ 

ʜʦʧʨʠʥʦʩʝ ʥʘʩʪʘʥʢʫ ʩʠʤʧʪʦʤʘ. ʋʨʦʹʝʥʠ ʪʠʧ 2 ʣʠʤʬʦʮʠʪʘ (ILC2), ʨʝʛʫʣʠʩʘʥ ʿʝ 

ʧʫʪʝʤ ʤʝʜʠʿʘʪʦʨʘ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʢʘʦ ʰʪʦ ʩʫ IL-25 ʠ IL-33, ʢʦʿʠ ʠʤʧʣʠʮʠʨʘʿʫ ʫ 

ʠʥʬʣʘʤʘʮʠʿʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʘʩʪʤʠ (134). ʋ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ (ʥʘʨʦʯʠʪʦ ʪʝʰʢʘ 

ʘʩʪʤʘ) ʥʝʫʪʨʦʬʠʣʠ ʤʦʛʫ ʪʘʢʦʹʝ ʜʦʧʨʠʥʦʩʠʪʠ ʦʚʦʤ ʦʜʛʦʚʦʨʫ (133).  

ʉʪʨʫʢʪʫʨʥʝ ˂ʝʣʠʿʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʪʘʢʦʹʝ ʧʨʦʜʫʢʫʿʫ ʠʥʬʣʘʤʘʪʦʨʥʝ ʤʝʜʠʿʘʪʦʨʝ, ʠ 

ʜʦʧʨʠʥʦʩʝ ʧʝʨʟʠʩʪʠʨʘˁʫ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʧʨʘʚʮʠʤʘ. ɴʝʣʠʿʝ ʝʧʠʪʝʣʘ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. ʆʚʝ ˂ʝʣʠʿʝ ʦʩʝ˂ʘʿʫ ˁʠʭʦʚʦ ʤʝʭʘʥʠʯʢʦ ʦʢʨʫʞʝˁʝ, ʠʟʣʫʯʫʿʫ ʚʠʰʝ 

ʫʧʘʣʥʠʭ ʧʨʦʪʝʠʥʘ, ʠ ʦʪʧʫʰʪʘʿʫ ʮʠʪʦʢʠʥʝ, ʭʝʤʦʢʠʥʝ, ʠ ʣʠʧʠʜʥʝ ʤʝʜʠʿʘʪʦʨʝ ʢʘʦ 

ʦʜʛʦʚʦʨ ʥʘ ʬʠʟʠʯʢʦ ʫʟʥʝʤʠʨʘʚʘˁʝ (135). ɺʠʨʫʩʠ ʠ ʯʝʩʪʠʮʝ ʟʘʛʘʹʝʥʦʛ ʚʘʟʜʫʭʘ ʪʘʢʦʹʝ 

ʜʝʿʩʪʚʫʿʫ ʥʘ ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ. ɴʝʣʠʿʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. ʆʚʝ ˂ʝʣʠʿʝ 

ʧʦʢʘʟʫʿʫ ʧʦʨʘʩʪ ʧʨʦʣʠʬʝʨʘʮʠʿʝ (ʭʠʧʝʨʧʣʘʟʠʿʝ) ʠ ʨʘʩʪʘ (ʭʠʧʝʨʪʨʦʬʠʿʝ) ʠ ʦʪʧʫʰʪʘʿʫ 

ʩʣʠʯʥʝ ʠʥʬʣʘʤʘʪʦʨʥʝ ʧʨʦʪʝʠʥʝ ʜʦ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ (133). ɽʥʜʦʪʝʣʥʝ ˂ʝʣʠʿʝ. 

ɽʥʜʦʪʝʣʥʝ ˂ʝʣʠʿʝ ʙʨʦʥʭʠʿʘʣʥʝ ʮʠʨʢʫʣʘʮʠʿʝ ʠʛʨʘʿʫ ʫʣʦʛʫ ʫ ʨʝʛʨʫʪʦʚʘˁʫ 

ʠʥʬʣʘʤʘʪʦʨʥʠʭ ˂ʝʣʠʿʘ ʦʜ ʮʠʨʢʫʣʘʮʠʿʝ ʜʦ ʜʠʩʘʿʥʦʛ ʧʫʪʘ. ʌʠʙʨʦʙʣʘʩʪʠ ʠ 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʠ. ʆʚʝ ˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ ʢʦʤʧʦʥʝʥʪʝ ʚʝʟʠʚʥʦʛ ʪʢʠʚʘ, ʢʘʦ ʰʪʦ ʩʫ 

ʢʦʣʘʛʝʥʠ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʠ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʨʝʤʦʜʝʣʦʚʘˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. 

ʅʝʨʚʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. ʍʦʣʠʥʝʨʛʠʯʥʠ ʥʝʨʚʠ ʤʦʛʫ ʙʠʪʠ ʘʢʪʠʚʠʨʘʥʠ ʧʨʝʢʦ ʦʢʠʜʘʯʘ 

ʨʝʬʣʝʢʩʘ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʠ ʫʟʨʦʢʫʿʫ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʫ ʠ ʤʫʢʫʩʥʫ ʩʝʢʨʝʮʠʿʫ. 

ʉʝʥʟʦʨʥʠ ʥʝʨʚʠ ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ ʦʩʝʪˀʠʚʠ ʥʘ ʠʥʬʣʘʤʪʦʨʥʝ ʩʪʠʤʫʣʫʩʝ, ʫʢˀʫʯʫʿʫ˂ʠ 

ʥʝʫʪʨʦʬʠʣʝ, ʫʟʨʦʢʫʿʫ ʨʝʬʣʝʢʩʥʝ ʧʨʦʤʝʥʝ ʠ ʩʠʤʧʪʦʤʝ ʢʘʦ ʰʪʦ ʩʫ ʢʘʰʘˀ ʠ ʪʝʩʢʦʙʘ ʫ 

ʛʨʫʜʠʤʘ ʠ ʤʦʛʫ ʦʪʧʫʰʪʘʪʠ ʠʥʬʣʘʤʪʦʨʥʝ ʥʝʫʨʦʧʝʧʪʠʜʝ. 

ʇʨʝʢʦ 100 ʨʘʟʣʠʯʠʪʠʭ ʤʝʜʠʿʘʪʦʨʘ ʫʢˀʫʯʝʥʠ ʩʫ ʫ ʠʥʬʣʘʤʪʦʨʥʠ ʦʜʛʦʚʦʨ ʫ ʜʠʩʘʿʥʠʤ 

ʧʫʪʝʚʠʤʘ ʢʦʜ ʘʩʪʤʝ. ʍʝʤʦʢʠʥʠ. ɺʘʞʥʠ ʩʫ ʫ ʨʝʛʨʫʪʦʚʘˁʫ ʠʥʬʣʘʤʪʦʨʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʫʛʣʘʚʥʦʤ ʩʝ ʩʪʚʘʨʘʿʫ ʫ ʝʧʠʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ (136), CCL11 

(ʝʦʪʘʢʩʠʥ), ʨʝʣʘʪʠʚʥʦ ʿʝ ʩʝʣʝʢʪʠʚʘʥ ʟʘ ʝʦʟʠʥʦʬʠʣʝ, CCL17 ʠ CCL22 ʨʝʛʨʫʪʫʿʫ Th2 

˂ʝʣʠʿʝ. ʎʠʩʪʝʥʠʣ ʣʝʫʢʦʪʨʠʿʝʥ. ʇʦʪʝʥʪʘʥ, ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʪʦʨ ʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ 
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ʤʝʜʠʿʘʪʦʨ ʫʛʣʘʚʥʦʤ ʩʪʚʦʨʝʥ ʫ ʤʘʩʪ ˂ʝʣʠʿʘʤʘ ʠ ʝʦʟʠʥʦʬʠʣʠʤʘ. ʂʘʜ ʩʫ ʠʥʭʠʙʠʨʘʥʠ 

ʫʜʨʫʞʝʥʠ ʩʫ ʩʘ ʧʦʙʦˀʰʘʚʘˁʝʤ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʠ ʩʠʤʧʪʦʤʘ ʘʩʪʤʝ (137).  

ʎʠʪʦʢʠʥʠ. ʆʨʢʝʩʪʨʠʨʘʿʫ ʠʥʬʣʘʤʪʦʨʥʠ ʦʜʛʦʚʦʨ ʫ ʘʩʪʤʠ ʠ ʦʜʨʝʹʫʿʫ ˁʠʭʦʚʫ ʪʝʞʠʥʫ 

(138). ɺʘʞʥʠ ʮʠʪʦʢʠʥʠ: IL-1 ʙʝʪʘ ʠ ʬʘʢʪʦʨ ʪʫʤʦʨʩʢʝ ʥʝʢʨʦʟʘ-ʘʣʬʘ (tumor necrosis 

factor-alfa - TNF-Ŭ), ʢʦʿʠ ʧʦʿʘʯʘʚʘʿʫ ʠʥʬʣʘʤʪʦʨʥʠ ʦʜʛʦʚʦʨ; GM-CSF (granulocyte 

macrophage colony-stimulating factor), ʢʦʿʠ ʧʨʦʣʦʥʛʠʨʘ ʧʨʝʞʠʚˀʘʚʘˁʝ ʝʦʟʠʥʦʬʠʣʘ ʫ 

ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ; Th2 ʜʝʨʠʚʘʪʠ ʮʠʪʦʢʠʥʘ ʢʦʿʠ ʫʢˀʫʯʫʿʫ: IL-5, ʢʦʿʠ ʿʝ ʥʝʦʧʭʦʜʘʥ 

ʟʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʝʦʟʠʥʦʬʠʣʘ ʠ ʧʨʝʞʠʚˀʘʚʘˁʝ ʠ IL-4 ʢʦʿʠ ʿʝ ʚʘʞʘʥ ʟʘ 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ Th2 ˂ʝʣʠʿʘ ʠ ʝʢʩʧʨʝʩʠʿʫ IgE. IL-13 ʿʝ ʧʦʪʨʝʙʘʥ ʟʘ IgE ʝʢʩʧʨʝʩʠʿʫ. 

ʍʠʩʪʘʤʠʥ. ʆʪʧʫʰʪʘ ʩʝ ʠʟ ʤʘʩʪ ˂ʝʣʠʿʘ, ʜʦʧʨʠʥʦʩʠ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʠ ʠ 

ʠʥʬʣʘʤʪʦʨʥʦʤ ʦʜʛʦʚʦʨʫ. ɸʥʪʠʭʠʩʪʘʤʠʥʠʮʠ ʠʤʘʿʫ ʤʝʹʫʪʠʤ ʤʘʣʫ ʫʣʦʛʫ ʫ ʣʝʯʝˁʫ 

ʘʩʪʤʝ ʟʙʦʛ ʣʠʤʠʪʠʨʘʥʝ ʝʬʠʢʘʩʥʦʩʪʠ, ʩʧʦʨʝʜʥʠʭ ʝʬʝʢʘʪʘ ʠ ʨʘʟʚʠʿʘˁʘ ʪʦʣʝʨʘʥʮʠʿʝ 

(139). ɸʟʦʪ ʤʦʥʦʢʩʠʜ. ʇʦʪʝʥʪʥʠ ʚʘʟʦʜʠʣʘʪʘʪʦʨ ʧʨʦʜʫʢʫʿʝ ʩʝ ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʠʟ 

ʘʢʪʠʚʥʦʩʪʠ ʘʟʦʪ ʦʢʩʠʜ ʩʠʥʪʝʪʘʟʝ ʫ ʝʧʠʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (140). 

ʇʨʦʩʪʘʛʣʘʥʜʠʥ D2. ɹʨʦʥʭʦʢʦʥʩʪʨʠʢʪʦʨ ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʧʦʨʝʢʣʘ ʠʟ ʤʘʩʪ ˂ʝʣʠʿʘ. 

ʋʢˀʫʯʝʥ ʿʝ ʫ ʨʝʛʨʫʪʦʚʘˁʫ Th2 ˂ʝʣʠʿʘ ʫ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ. CCL (chemokine ligand); Th2 

(ʊ ʭʝʣʧʝʨ 2) ʣʠʤʬʦʮʠʪʠ; IL (ʠʥʪʝʨʣʝʫʢʠʥ); TNF (ʪʫʤʦʨ ʥʝcrosis ʬʘcʪʦʨ); GM-CSF 

(granulocyte macrophage colony-stimulating factor). 

ɸʢʪʠʚʘʮʠʿʘ ʝʧʠʪʝʣʠʿʘʣʥʠʭ ˂ʝʣʠʿʘ ʘʣʝʨʛʝʥʠʤʘ, ʚʠʨʫʩʠʤʘ, ʙʘʢʪʝʨʠʿʘʤʘ ʠ 

ʟʘʛʘʹʠʚʘʯʠʤʘ ʠ ˁʠʭʦʚʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʮʠʪʦʢʠʥʠ ʠ ʭʝʤʦʢʠʥʠ, ʠʥʜʫʢʫʿʫ 

ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʜʦʧʨʠʥʦʩʝ ʊh2 ʦʜʛʦʚʦʨʫ ʩʘ TNF-Ŭ, IL-13, TSLP (thymic stromal 

lymphopoietin - TSLP), IL-31, IL-33. Oʜʛʦʚʦʨ ʊh2 ʫʢˀʫʯʫʿʝ ʚʠʰʝʩʪʨʫʢʝ ʮʠʪʦʢʠʥʝ ʢʘʦ 

ʰʪʦ ʩʫ IL-4, IL -5, IL -9, IL -13, IL -25, IL-33, ʝʦʟʠʥʦʬʠʣʠʿʫ ʠ ʣʦʢʘʣʥʫ ʠ ʩʠʩʪʝʤʩʢʫ 

ʧʨʦʜʫʢʮʠʿʫ IgE. ʍʝʤʦʢʠʥʠ ʢʦʿʠ ʩʫ ʧʨʦʠʟʚʝʜʝʥʠ ʠ ʠʥʬʣʘʤʪʦʨʥʝ ˂ʝʣʠʿʝ ʤʠʛʨʠʨʘʿʫ ʜʦ 

ʪʢʠʚʘ ʛʜʝ ʩʝ ʦʜʚʠʿʘ ʘʣʝʨʛʠʿʘ. ʇʦʨʝʜ ʪʦʛʘ, ʜʨʫʛʝ ˂ʝʣʠʿʩʢʝ ʧʦʜʛʨʫʧʝ ʢʘʦ ʰʪʦ ʩʫ ʊh9, 

ʊh17 ʠ ʊh22 ˂ʝʣʠʿʝ ʠʛʨʘʿʫ ʫʣʦʛʫ ʫ ʩʪʚʘʨʘˁʫ ʫʧʘʣʝ. ʋʥʘʢʨʩʥʦ ʧʦʚʝʟʠʚʘˁʝ IgE 

ʨʝʮʝʧʪʦʨʘ FCŮRI ʥʘ ʧʦʚʨʰʠʥʠ ʤʘʩʪʦʮʠʪʘ ʠ ʙʘʟʦʬʠʣʘ ʠ ˁʠʭʦʚa ʜʝʛʨʘʥʫʣʘʮʠʿʘ 

ʠʟʘʟʠʚʘʿʫ ʧʨʚʠ ʪʠʧ ʘʣʝʨʛʠʿʩʢʝ ʨʝʘʢʮʠʿʝ. ɸʢʪʠʚʘʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ, 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʘ, ʘʥʛʠʦʛʝʥʝʟʘ ʠ ʩʫʙʝʧʠʪʝʣʥʘ ʬʠʙʨʦʟʘ, ʜʦʚʦʜʠ ʜʦ ʨʝʤʦʜʝʣʠʨʘˁʘ. 

ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʩʝ ʦʜʚʠʿʘ ʩʘ ʧʦʿʘʯʘʥʦʤ ʦʩʝʪˀʠʚʦʰ˂ʫ ʥʘ 

ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʫ. ʋʨʦʹʝʥʝ ʣʠʤʬʥʝ ˂ʝʣʠʿʝ ʤʦʛʫ ʜʦʧʨʠʥʦʩʠʪʠ ʤʥʦʛʠʤ ʘʩʧʝʢʪʠʤʘ 

ʘʣʝʨʛʠʿʩʢʝ ʠʥʬʣʘʤʘʮʠʿʝ ʫʟ ʧʦʤʦ˂ ʚʠʰʝʩʪʨʫʢʠʭ ʮʠʪʦʢʠʥʘ. ɸʧʦʧʪʦʟʘ ʝʧʠʪʝʣʘ ʿʝ ʦʜ 
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ʩʫʰʪʠʥʩʢʦʛ ʟʥʘʯʘʿʘ ʫ ʤʝʭʘʥʠʟʤʫ ʥʘʩʪʘʥʢʘ ʝʢʮʝʤʘ ʠ ʘʩʪʤʝ (141, 142). ʆʧʩʪʘʥʘʢ ʠ 

ʨʝʘʢʪʠʚʘʮʠʿʘ ʤʠʛʨʠʨʘʿʫ˂ʠʭ ʫʧʘʣʥʠʭ ˂ʝʣʠʿʘ ʠ ˁʠʭʦʚʘ ʠʥʪʝʨʘʢʮʠʿʘ ʩʘ ʪʢʠʚʦʤ ʠ 

ʜʨʫʛʠʤ ʠʥʬʣʘʤʘʪʦʨʥʠʤ ˂ʝʣʠʿʘʤʘ ʧʦʚʝ˂ʘʚʘʿʫ ʘʣʝʨʛʠʿʩʢʫ ʠʥʬʣʘʤʘʮʠʿʫ. 

 

1.3.5. ʉʪʨʫʢʪʫʨʥʝ ʧʨʦʤʝʥʝ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ 

 

ʀʥʬʣʘʤʪʦʨʥʠ ʦʜʛʦʚʦʨ ʢʘʨʘʢʪʝʨʠʰʝ ʩʪʨʫʢʪʫʨʥʝ ʧʨʦʤʝʥʝ, ʯʝʩʪʦ ʦʧʠʩʘʥʝ ʢʘʦ 

Ăʨʝʤʦʜʝʣʠʥʛ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚañ, ʚʠʹʝʥʠ ʩʫ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʘʩʪʤʦʤ. ʅʝʢʝ ʧʨʦʤʝʥʝ ʩʫ ʧʦʚʝʟʘʥʝ ʩʘ ʿʘʯʠʥʦʤ ʙʦʣʝʩʪʠ ʠ ʤʦʛʫ ʨʝʟʫʣʪʠʨʘʪʠ ʫ 

ʨʝʣʘʪʠʚʥʦ ʠʨʝʚʝʨʟʠʙʠʣʥʦ ʩʫʞʝˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (143). ʆʚʝ ʧʨʦʤʝʥʝ ʤʦʛʫ 

ʧʨʝʜʩʪʘʚˀʘʪʠ ʦʜʛʦʚʦʨ ʥʘ ʭʨʦʥʠʯʥʫ ʠʥʬʣʘʤʘʮʠʿʫ ʠʣʠ ʩʝ ʤʦʛʫ ʜʝʰʘʚʘʪʠ ʢʘʦ 

ʥʝʟʘʚʠʩʥʘ ʠʥʬʣʘʤʘʮʠʿʘ (144). ʉʫʙʝʧʠʪʝʣʥʘ ʬʠʙʨʦʟʘ. ɼʝʧʦʟʠʪ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ ʠ 

ʧʨʦʪʝʦʛʣʠʢʘʥʘ ʠʩʧʦʜ ʙʘʟʘʣʥʝ ʤʝʤʙʨʘʥʝ ʩʝ ʚʠʜʠ ʫ ʚʝ˂ʠʥʝ ʘʩʤʘʪʠʯʥʠʭ ʧʘʮʠʿʝʥʘʪʘ, 

ʯʘʢ ʠ ʧʨʝ ʧʦʯʝʪʢʘ ʩʠʤʧʪʦʤʘ. ʌʠʙʨʦʟʘ ʩʝ ʜʝʰʘʚʘ ʫ ʜʨʫʛʠʤ ʩʣʦʿʝʚʠʤʘ ʟʠʜʘ ʜʠʩʘʿʥʦʛ 

ʧʫʪʘ, ʩʘ ʜʝʧʦʟʠʪʦʤ ʢʦʣʘʛʝʥʘ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʘ (145). ʋʚʝ˂ʘˁʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. ʇʦʩʣʝʜʠʮʘ ʩʫ ʭʠʧʝʨʪʨʦʬʠʿʝ (ʧʦʚʝ˂ʘˁʝ ʚʝʣʠʯʠʥʝ ʠʜʠʚʠʜʫʘʣʥʝ 

˂ʝʣʠʿʝ) ʠ ʭʠʧʝʨʧʣʘʟʠʿʝ (ʧʦʚʝ˂ʘˁʝ ˂ʝʣʠʿʩʢʝ ʧʨʦʣʠʬʝʨʘʮʠʿʝ), ʢʦʿʝ ʜʦʧʨʠʥʦʩʝ 

ʧʦʚʝ˂ʘˁʫ ʜʝʙˀʠʥʝ ʟʠʜʘ ʜʠʩʘʿʥʦʛ ʧʫʪʘ 130. ʆʚʠ ʧʨʦʮʝʩʠ ʤʦʛʫ ʩʝ ʧʦʚʝʟʘʪʠ ʩʘ ʿʘʯʠʥʦʤ 

ʙʦʣʝʩʪʠ ʠ ʫʟʨʦʢʦʚʘʥʝ ʩʫ ʫʧʘʣʥʠʤ ʤʝʜʠʿʘʪʦʨʠʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʬʘʢʪʦʨ ʨʘʩʪʘ. ʋʚʝ˂ʘˁʝ 

ʢʨʚʥʠʭ ʩʫʜʦʚʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. ʆʚʦ ʿʝ ʧʦʩʣʝʜʠʮʘ ʬʘʢʪʦʨʘ ʨʘʩʪʘ ʢʘʦ ʰʪʦ ʿʝ 

ʚʘʩʢʫʣʘʨʥʠ ʝʥʜʦʪʝʣʠʿʘʣʥʠ ʬʘʢʪʦʨ ʨʘʩʪʘ (vascular endothelial growth factor - VEGF), 

YKL -40 ʠ ʪʢʠʚʥʠ ʬʘʢʪʦʨ ʠ ʤʦʛʫ ʜʦʧʨʠʥʦʩʠʪʠ ʧʦʚʝ˂ʘˁʫ ʜʝʙˀʠʥʝ ʟʠʜʘ ʜʠʩʘʿʥʦʛ ʧʫʪʘ 

(146). ʍʠʧʝʨʩʝʢʨʝʮʠʿʘ ʤʫʢʫʩʘ. ʈʝʟʫʣʪʘʪ ʿʝ ʧʦʚʝ˂ʘˁʘ ʙʨʦʿʘ ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ ʫ 

ʝʧʠʪʝʣʫ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ ʧʦʚʝ˂ʘˁʘ ʤʫʢʫʩʥʠʭ ʞʣʝʟʜʘ (147).  

 

1.3.6. ʇʘʪʦʬʠʟʠʦʣʦʛʠʿʘ ʘʩʪʤʝ 

 

ʉʫʞʝˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 

ʉʫʞʝˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʿʝ ʢʨʘʿˁʠ ʧʫʪ ʢʦʿʠ ʚʦʜʠ ʜʦ ʩʠʤʧʪʦʤʘ ʠ ʬʠʟʠʦʣʦʰʢʠʭ 

ʧʨʦʤʝʥʘ ʫ ʘʩʪʤʠ, ʩʫʞʝˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʿʝ ʜʦʜʘʪʥʠ ʩʪʠʤʫʣʫʩ ʟʘ ʨʝʤʦʜʝʣʦʚʘˁʝ 

(148). ʅʝʢʦʣʠʢʦ ʬʘʢʪʦʨʘ ʜʦʧʨʠʥʦʩʝ ʨʘʟʚʦʿʫ ʩʫʞʝˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʢʦʜ ʘʩʪʤʝ. 

ʂʦʥʪʨʘʢʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ: ʦʚʦ ʩʝ ʜʝʰʘʚʘ ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ 
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ʤʫʣʪʠʧʣʝ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʪʦʨʥʝ ʤʝʜʠʿʘʪʦʨʝ ʠ ʥʝʫʨʦʪʨʘʥʩʤʠʪʝʨʝ, ʠ ʦʚʦ ʿʝ 

ʧʨʝʜʦʤʠʥʘʥʪʥʠ ʤʝʭʘʥʠʟʘʤ ʩʫʞʘʚʘˁʘ ʜʠʩʘʿʥʠʭ ʧʪʫʝʚʘ. ʋʛʣʘʚʥʦʤ ʨʝʚʝʨʟʠʙʠʣʥʦ ʩʘ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʠʤʘ. ɽʜʝʤ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫʩʣʝʜ ʧʦʚʝ˂ʘˁʘ ʤʠʢʨʦʚʘʩʢʫʣʘʨʥʝ 

ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ ʤʝʜʠʿʘʪʦʨʝ ʫʧʘʣʝ. ɽʜʝʤ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʤʦʞʝ ʙʠʪʠ 

ʥʘʨʦʯʠʪʦ ʚʘʞʘʥ ʟʘ ʚʨʝʤʝ ʧʦʛʦʨʰʘˁʘ ʘʩʪʤʝ. ɿʘʜʝʙˀʘˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʿʝ ʨʝʟʫʣʪʘʪ 

ʩʪʨʫʢʪʫʨʘʣʥʠʭ ʧʨʦʤʝʥʘ, ʯʝʩʪʦ ʥʘʟʚʘʥʠʭ Ăʨʝʤʦʜʝʣʠʥʛñ (remodeling). ɿʘʜʝʙˀʘˁʝ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʠʿʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʨʝʚʝʨʟʠʙʠʣʥʦ ʢʦʨʠʩʪʝ˂ʠ ʩʘʜʘʰˁʝ ʪʝʨʘʧʠʿʩʢʝ 

ʧʦʩʪʫʣʘʪʝ ʠ ʤʦʞʝ ʙʠʪʠ ʚʘʞʥʦ ʢʦʜ ʪʝʞʠʭ ʬʘʟʘ ʙʦʣʝʩʪʠ. ʍʠʧʝʨʩʝʢʨʝʮʠʿʘ ʤʫʢʫʩʘ ʿʝ 

ʧʨʦʜʫʢʪ ʧʦʚʝ˂ʘˁʘ ʩʝʢʨʝʮʠʿʝ ʤʫʢʫʩʘ ʠ ʫʧʘʣʥʠʭ ʝʢʩʫʜʘʪʘ, ʤʫʢʫʩʥʘ ʭʠʧʝʨʩʝʢʨʝʮʠʿʘ 

ʚʦʜʠ ʜʦ ʣʫʤʠʥʘʣʥʝ ʦʢʣʫʟʠʿʝ (Ămucus pluggingñ). 

 

ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ  

ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ (ɹʍʈ) ʿʝ ʦʩʦʙʠʥʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʜʘ ʧʦʿʘʯʘʥʦ 

ʨʝʘʛʫʿʫ ʥʘ ʤʠʥʠʤʘʣʥʝ ʢʦʣʠʯʠʥʝ ʥʝʩʧʝʮʠʬʠʯʥʦʛ ʧʦʜʨʘʞʘʿʘ, ʢʦʿʠ ʢʦʜ ʟʜʨʘʚʠʭ ʦʩʦʙʘ 

ʥʝ ʤʦʛʫ ʠʟʘʟʚʘʪʠ ʩʫʞʝˁʝ ʜʠʩʘʥʿʠʭ ʧʫʪʝʚʘ. ɹʍʈ ʩʝ ʦʜʣʠʢʫʿʝ ʧʨʦʤʝʥʦʤ ʣʫʤʝʥʘ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ ʙʨʦʥʭoʢʦʥʩʪʨʠʢʪʦʨʥʠ ʠ/ʠʣʠ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ 

ʩʪʠʤʫʣʘʥʩ. ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʿʝ ʿʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʧʘʪʦʬʠʟʠʦʣʦʰʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʩʪʤʝ ʠ ʧʨʠʩʫʪʥʘ ʿʝ ʢʦʜ ʛʦʪʦʚʦ ʩʚʠʭ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʩʪʤʦʤ, ʥʘʨʦʯʠʪʦ 

ʪʦʢʦʤ ʠʟʨʘʞʝʥʠʭ ʩʠʤʧʪʦʤʘ. ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʧʨʝʜʩʪʘʚˀʘ 

ʬʠʟʠʦʣʦʰʢʠ ʞʠʛ ʙʨʦʥʭʠʿʘʣʥʝ ʘʩʪʤʝ, ʘʣʠ ˁʝʥʦ ʜʦʢʘʟʠʚʘˁʝ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘ ʠ 

ʧʦʩʪʘʚˀʘˁ ʝ ʜʠʿʘʛʥʦʟʝ ʘʩʪʤʝ. ɹʍʈ ʩʝ ʥʘʣʘʟʠ ʫ ʚʠʩʦʢʦʤ ʧʨʦʮʝʥʪʫ ʠ ʢʦʜ ʜʨʫʛʠʭ 

ʦʙʦˀʝˁʘ ʢʘʦ ʰʪʦ ʩʫ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ, ʭʨʦʥʠʯʥʘ ʦʧʩʪʨʫʢʪʠʚʥʘ ʙʦʣʝʩʪ ʧʣʫ˂ʘ, 

ʮʠʩʪʠʯʥʘ ʬʠʙʨʦʟʘ ʠ ʩʨʯʘʥʘ ʠʥʩʫʬʠʮʠʿʝʥʮʠʿʘ, ʠʣʠ ʧʦʩʣʝ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʥʬʝʢʮʠʿʝ, ʠ 

ʢʦʜ ʫʟʠʤʘˁʘ ʣʝʢʦʚʘ ʧʦʧʫʪ ʙʝʪʘ ʙʣʦʢʘʪʦʨʘ. ɹʨʦʥʭʦʧʦʪʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪʦʚʠ ʫ 

ʢʣʠʥʠʯʢʦʿ ʧʨʘʢʩʠ, ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʧʦʪʚʨʜʫ ʜʠʿʘʛʥʦʟʝ ʘʩʪʤʝ (149, 150). 

ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʥʦʩʪ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ʠʥʬʣʘʤʘʮʠʿʦʤ ʠ ʨʝʧʘʨʘʮʠʿʦʤ ʜʠʩʘʿʥʠʭ 

ʧʫʪʝʚʘ ʠ ʜʝʣʦʤ ʨʝʚʝʨʟʠʙʠʣʥʘ ʥʘ ʪʝʨʘʧʠʿʫ (ʩʣʠʢʘ 3). ʄʝʭʘʥʠʟʘʤ ʭʠʧʝʨʦʩʝʪˀʠʚʦʩʪʠ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʠʿʝ ʜʦ ʢʨʘʿʘ ʿʘʩʘʥ ʘʣʠ ʫʢˀʫʯʫʿʝ ʩʣʝʜʝ˂ʝ: ɽʢʮʝʩʠʚʥʘ ʢʦʥʪʨʘʢʮʠʿʘ 

ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʤʦʞʝ ʙʠʪʠ ʨʝʟʫʣʪʘʪ ʧʦʚʝ˂ʘˁʘ ʚʦʣʫʤʝʥʘ ʠ/ʠʣʠ 

ʢʦʥʪʨʘʢʪʠʣʥʦʩʪʠ (151). ɿʘʜʝʙˀʘˁʝ ʟʠʜʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʫʩʣʝʜ ʝʜʝʤʘ ʠ 

ʩʪʨʫʢʪʫʨʘʣʥʠʭ ʧʨʦʤʝʥʘ ʧʦʿʘʯʘʚʘ ʩʝ ʟʘʜʝʙˀʘˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫʩʣʝʜ ʢʦʥʪʨʘʢʮʠʿʝ 

ʛʣʘʪʢʝ ʤʫʩʢʫʣʘʪʫʨʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. ʉʝʥʟʦʨʥʠ ʥʝʨʚʠ ʤʦʛʫ ʙʠʪʠ ʩʠʥʪʝʪʠʟʦʚʘʥʠ 
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ʧʫʪʝʤ ʠʥʬʣʘʤʘʮʠʿʝ, ʚʦʜʝ ʜʦ ʧʨʝʫʚʝʣʠʯʘʥʝ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʝ ʢʘʦ ʦʜʛʦʚʦʨʘ ʥʘ 

ʩʝʥʟʦʨʥʝ ʩʪʠʤʫʣʫʩʝ (152).  

ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʿʝ ʢʣʘʩʠʬʠʢʦʚʘʥʘ (153) ʧʨʝʤʘ ʧʨʠʩʫʩʪʚʫ 

ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʩʠʤʧʪʦʤʘ ʢʘʦ ʧʨʠʚʨʝʤʝʥʘ ʠʣʠ ʩʪʘʣʥʘ. ʇʨʠʚʨʝʤʝʥʘ ɹʍʈ ʿʝ ʬʝʥʦʤʝʥ 

ʢʦʿʠ ʧʨʘʪʠ ʫʧʘʣʥʝ ʧʨʦʮʝʩʝ ʫ ʛʦʨˁʠʤ ʠ ʜʦˁʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʦʜʣʠʢʫʿʝ ʩʝ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʤ ʩʫʚʠʤ ʢʘʰʝˀʤ, ʢʦʿʠ ʪʨʘʿʝ ʜʫʞʝ ʦʜ ʤʝʩʝʮ ʜʘʥʘ, ʘ ʪʝʩʪʦʚʠ ʧʣʫ˂ʥʝ 

ʬʫʥʢʮʠʿʝ ʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠ ʧʘʨʘʤʝʪʨʠ ʩʫ ʦʙʠʯʥʦ ʥʦʨʤʘʣʥʠ. ʉʪʘʣʥʘ ɹʍʈ ʩʝ ʦʙʠʯʥʦ 

ʜʠʿʘʛʥʦʩʪʠʢʫʿʝ ʢʦʜ ʦʩʦʙʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ (10%-50% ʠʩʧʠʪʘʥʠʢʘ ʧʦʢʘʟʫʿʫ 

ɹʍʈ), ʭʨʦʥʠʯʥʠʤ ʙʨʦʥʭʠʪʠʩʦʤ (50% ʠʩʧʠʪʘʥʠʢʘ) ʠ ʙʨʦʥʭʠʿʘʣʥʦʤ ʘʩʪʤʦʤ (100% 

ʠʩʧʠʪʘʥʠʢʘ), ʤʦʞʝ ʪʘʢʦʹʝ ʙʠʪʠ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʘ ʢʦʜ 10%-20% ʟʜʨʘʚʠʭ ʦʩʦʙʘ (154).  

 

ʉʣʠʢʘ 3. ʈʘʟʚʦʿ  ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʘʩʪʤʝ 

 

*Boulet LB. Asymptomatic Airway Hyperresponsiveness A Curiosity or an Opportunity to Prevent Asthma? Am J Respir 

Crit Care Med 2003; Vol 167: 371ï378. ʉʣʠʢʘ ʩʝ ʦʙʿʘʚˀʫʿʝ ʫʟ ʜʦʧʫʰʪʝˁʝ ʘʫʪʦʨʘ ʠ ʠʟʜʘʚʘʯʘ. 
 

ʍʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʙʨʦʥʭʠʿʘ ʤʦʞʝ ʙʠʪʠ ʥʘʩʣʝʜʥʘ ʠʣʠ ʩʪʝʯʝʥʘ. ʅʘʩʣʝʜʥʘ ɹʍʈ. 

ʇʦʩʪʤʘ ʠ ʩʘʨ. (Postma et al.) (155) ʠʟʚʝʩʪʠʣʠ ʩʫ ʜʘ ʿʝ ʭʨʦʤʦʟʦʤʩʢʠ ʣʦʢʫʩ 5ʢ31-ʂ33 

ʦʜʛʦʚʦʨʘʥ ʟʘ ʥʘʩʪʘʥʢ ʘʪʦʧʠʿʝ ʠ ɹʍʈ, ʠ ʟʘ ʨʘʟʚʦʿ ʟʘʧʘˀʝˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ 

ʧʘʪʦʛʝʥʝʟʫ ʙʨʦʥʭʠʿʘʣʥʝ ʘʩʪʤʝ. ʉʪʝʯʝʥʘ ɹʍʈ ʦʙʠʯʥʦ ʥʝʤʘ ʦʚʫ ʛʝʥʝʪʩʢʫ ʧʦʟʘʜʠʥʫ ʠ 

ɸʉʀʄʇʊʆʄɸʊʉʂɸ ɹʍʈ 

ʉʀʄʇʊʆʄɸʊʉʂɸ ɹʍʈ 
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ʧʦʩʣʝʜʠʮʘ ʿʝ ʙʦʣʝʩʪʠ. ʋʣʦʛʘ IgE ʫ ʧʘʪʦʛʝʥʝʟʠ ɹʍʈ ʦʜʨʝʹʫʿʝ ʜʘ ʣʠ ʿʝ ʩʧʝʮʠʬʠʯʥʘ ʠʣʠ 

ʥʝʩʧʝʮʠʬʠʯʥʘ (156). ʉʧʝʮʠʬʠʯʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʥʘ ʘʣʝʨʛʝʥ ʿʝ ʫʛʣʘʚʥʦʤ 

ʧʦʩʨʝʜʦʚʘʥʘ IgE, ʠ ʟʘʚʠʩʠ ʦʜ ʤʘʩʪ ˂ʝʣʠʿʘ. ʅʝʩʧʝʮʠʬʠʯʘʥ ɹʍʈ ʿʝ IgE ʥʝʟʘʚʠʩʥʘ 

ʨʝʘʢʮʠʿʘ ʥʘ ʤʝʪʠʣʭʦʣʠʥ (ʭʠʩʪʘʤʠʥ) ʠʣʠ ʪʝʥʜʝʥʮʠʿʘ ʢʦʥʪʨʘʢʮʠʿʝ ʛʣʘʪʢʝ ʤʫʩʢʫʣʘʪʫʨʝ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʘʢʦʥ ʠʟʣʘʛʘˁʘ ʥʘ ʩʪʠʤʫʣʫʩʝ ʢʘʦ ʰʪʦ ʩʫ ʜʫʚʘʥʩʢʠ ʜʠʤ ʠ ʠʨʠʪʘʥʩʠ 

ʫ ʚʘʟʜʫʭʫ (157). ʐʪʦ ʩʝ ʪʠʯʝ ʧʨʠʩʫʩʪʚʘ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʩʠʤʧʪʦʤʘ, ɹʍʈ ʤʦʞʝ ʙʠʪʠ 

ʩʠʤʧʪʦʤʘʪʩʢʠ ʠʣʠ ʘʩʠʤʧʪʦʤʘʪʩʢʠ. ɸʩʠʤʧʪʦʤʘʪʩʢʘ ɹʍʈ. ʆʚʦ ʩʝ ʟʘʩʥʠʚʘ ʥʘ 

ʯʠˁʝʥʠʮʠ ʜʘ ʦʢʦ 50% ʠʩʧʠʪʘʥʠʢʘ ʩʘ ɹʍʈ ʥʝ ʦʪʢʨʠʿʝ ʜʠʩʘʿʥʝ ʩʠʤʧʪʦʤʝ. ʇʘʪʦʛʝʥʝʟʘ 

ʘʩʠʤʧʪʦʤʘʪʩʢʝ ɹʍʈ ʥʠʿʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʿʘʩʥʘ, ʘʣʠ ʙʝʟ ʩʠʤʧʪʦʤʘ ɹʍʈ ʤʦʞʝ ʙʠʪʠ 

ʩʥʘʞʘʥ ʬʘʢʪʦʨ ʨʠʟʠʢʘ ʟʘ ʢʘʩʥʠʿʠ ʧʦʯʝʪʘʢ ʠ ʨʘʟʚʦʿ ʙʨʦʥʭʠʿʘʣʥʝ ʘʩʪʤʝ. ɺʘʞʥʦ ʿʝ 

ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʚʠʰʝ ʦʜ 60% ʦʩʦʙʘ ʩʘ ʘʩʠʤʧʪʦʤʘʪʩʢʦʤ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦh ˂ʫ ʠʤʘʿʫ 

ʚʝʠ˂ ʘʪʦʧʠʿʩʢʠ ʩʢʦʨ ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʝ (158). ʉʠʤʧʪʦʤʘʪʩʢʘ ɹʍʈ ʩʝ ʦʜʥʦʩʠ ʥʘ 

ʜʦʢʘʟʘʥʫ ʙʨʦʥʭʠʿʘʣʥʫ ʘʩʪʤʫ ʩʘ ʠʩʧʦˀʝʥʠʤ ʩʠʤʧʪʦʤʠʤʘ. 

  

1.3.7.    ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʩʪʤʝ 

 

ɸʩʪʤʘ ʿʝ ʭʨʦʥʠʯʥʦ ʨʝʩʧʠʨʘʪʦʨʥʦ ʦʙʦˀʝˁʝ ʢʦʜ 1-18% ʧʦʧʫʣʘʮʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʟʝʤˀʘʤʘ. ɸʩʪʤʘ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʧʨʦʤʝʥˀʠʚʠʤ ʩʠʤʧʪʦʤʠʤʘ ʚʠʟʠʥʛʘ, ʥʝʜʦʩʪʘʪʢʦʤ 

ʜʘʭʘ, ʪʝʩʢʦʙʦʤ ʫ ʛʨʫʜʠʤʘ ʠ/ʠʣʠ ʢʘʰˀʝʤ, ʠ ʧʨʦʤʝʥˀʠʚʠʤ ʦʛʨʘʥʠʯʝˁʠʤʘ 

ʝʢʩʧʠʨʠʿʫʤʩʢʦʛ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ. ʉʠʤʧʪʦʤʠ ʘʩʪʤʝ ʠ ʦʛʨʘʥʠʯʝˁʝ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʩʝ ʤʝˁʘʿʫ ʪʦʢʦʤ ʚʨʝʤʝʥʘ ʠ ʧʨʝʤʘ ʠʥʪʝʥʟʠʪʝʪʫ. ʆʚʝ ʚʘʨʠʿʘʮʠʿʝ 

ʯʝʩʪʦ ʩʫ ʠʟʘʟʚʘʥʝ ʬʘʢʪʦʨʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʚʝʞʙʘˁʝ, ʘʣʝʨʛʝʥʠ, ʧʨʦʤʝʥʝ ʫ ʚʨʝʤʝʥʫ, ʠʣʠ 

ʨʝʩʧʠʨʘʪʦʨʥʝ ʚʠʨʫʩʥʝ ʠʥʬʝʢʮʠʿʝ. ʌʝʥʦʪʠʧʦʚʠ ʘʩʪʤʝ. ɸʩʪʤʘ ʿʝ ʭʝʪʝʨʦʛʝʥʘ ʙʦʣʝʩʪ, 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʧʘʪʦʣʦʰʢʠʤ ʧʨʦʮʝʩʠʤʘ. ʇʨʝʧʦʟʥʘʪˀʠʚʠ ʢʣʘʩʪʝʨʠ ʜʝʤʦʛʨʘʬʩʢʠʭ, 

ʢʣʠʥʠʯʢʠʭ ʠ/ʠʣʠ ʧʘʪʦʬʠʟʠʦʣʦʰʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝ ʯʝʩʪʦ ʥʘʟʠʚʘʿʫ Ăʘʩʪʤʘ 

ʬʝʥʦʪʠʧʦʚʠñ (159). ʅʘʿʯʝʰ˂ʠ ʬʝʥʦʪʠʧʦʚʠ ʩʫ (118): ʘʣʝʨʛʠʿʩʢʘ ʘʩʪʤʘ, ʥʝʘʣʝʨʛʠʿʩʢʘ 

ʘʩʪʤʘ, ʘʩʪʤʘ ʢʦʜ ʩʪʘʨʠʭ, ʘʩʪʤʘ ʩʘ ʬʠʢʩʥʠʤ ʦʛʨʘʥʠʯʝˁʝʤ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ, ʘʩʪʤʘ ʢʦʜ 

ʛʦʿʘʟʥʠʭ. 
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1.3.8. ɼʠʿʘʛʥʦʟʘ ʘʩʪʤʝ 

 

ɼʠʿʘʛʥʦʟʘ ʘʩʪʤʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʧʦʜʘʮʠʤʘ ʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʨʝʩʧʠʨʘʪʦʨʥʠʤ 

ʩʠʤʧʪʦʤʠʤʘ ʠ ʜʝʤʦʥʩʪʨʘʮʠʿʠ ʚʘʨʠʿʘʙʠʣʥʝ ʣʠʤʠʪʘʮʠʿʝ ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ. ɸʢʦ 

ʿʝ ʤʦʛʫ˂ʝ, ʜʠʿʘʛʥʦʟʘ ʘʩʪʤʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʜʦʢʫʤʝʥʪʦʚʘʥʘ ʢʘʜʘ ʩʝ ʧʘʮʠʿʝʥʪ ʧʨʚʠ ʧʫʪ 

ʿʘʚʠ ʥʘ ʧʨʝʛʣʝʜ, ʘ ʪʝʛʦʙʝ ʢʦʿʝ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʘ ʘʩʪʤʫ ʩʝ ʤʦʛʫ ʧʦʙʦˀʰʘʪʠ 

ʩʧʦʥʪʘʥʦ ʠʣʠ ʫʟ ʣʝʯʝˁʝ (118).  

 

ɸʥʘʤʥʝʟʘ  

ʇʦʩʪʘʚˀʘˁʝ ʜʠʿʘʛʥʦʟʝ ʘʩʪʤʝ (160) ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʠʜʝʥʪʠʬʠʢʦʚʘˁʫ ʩʠʤʧʪʦʤʘ ʢʘʦ ʰʪʦ 

ʩʫ ʚʠʟʠʥʛ, ʦʪʝʞʘʥʦ ʜʠʩʘˁʝ, ʩʪʝʟʘˁʝ ʫ ʛʨʫʜʥʦʤ ʢʦʰʫ ʠ ʢʘʰʘˀ. ʇʦʯʝʪʘʢ 

ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʩʠʤʧʪʦʤʘ ʫ ʜʝʪʠˁʩʪʚʫ, ʠʩʪʦʨʠʿʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠʣʠ ʝʢʮʝʤʘ, 

ʠʣʠ ʧʦʨʦʜʠʯʥʘ ʠʩʪʦʨʠʿʘ ʦ ʘʩʪʤʠ ʠʣʠ ʘʣʝʨʛʠʿʘʤʘ, ʧʦʚʝ˂ʘʚʘ ʚʝʨʦʚʘʪʥʦ˂ʫ ʜʘ ʩʫ 

ʨʝʩʧʠʨʘʪʦʨʥʠ ʩʠʤʧʪʦʤʠ ʧʨʠʩʫʪʥʠ ʟʙʦʛ ʘʩʪʤʝ (118).  

 

ʌʠʟʠʢʘʣʥʠ ʧʨʝʛʣʝʜ 

ʌʠʟʠʯʢʠ ʧʨʝʛʣʝʜ ʢʦʜ ˀʫʜʠ ʩʘ ʘʩʪʤʦʤ ʿʝ ʯʝʩʪʦ ʥʦʨʤʘʣʘʥ. ʅʘʿʯʝʰ˂ʘ ʘʥʦʤʘʣʠʿʘ ʿʝ 

ʪʝʰʢʦ ʜʠʩʘˁʝ ʪʦʢʦʤ ʝʢʩʧʠʨʠʿʫʤʘ ʪʦʢʦʤ ʘʫʩʢʫʣʪʘʮʠʿʝ, ʘʣʠ ʪʦ ʤʦʞʝ ʙʠʪʠ ʦʜʩʫʪʥʦ 

ʠʣʠ ʩʘʤʦ ʩʝ ʯʫʿʝ ʪʦʢʦʤ ʬʦʨʩʠʨʘʥʦʛ ʠʟʜʘʭʘ. ʊʝʰʢʦ ʜʠʩʘˁʝ ʤʦʞʝ ʙʠʪʠ ʦʜʩʫʪʥʦ ʠ 

ʪʦʢʦʤ ʪʝʰʢʠʭ ʧʦʛʦʨʰʘˁʘ ʘʩʪʤʝ, ʟʙʦʛ ʪʝʰʢʦʛ ʩʤʘˁʝˁʘ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ (Ăʪʠʭʝ 

ʛʨʫʜʠñ), ʘʣʠ ʩʫ ʧʨʠʩʫʪʥʠ ʬʠʟʠʯʢʠ ʟʥʘʮʠ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʥʩʫʬʠʮʠʿʝʥʮʠʿʝ. ʐʠʰʪʘˁʝ 

ʩʝ ʪʘʢʦʹʝ ʤʦʞʝ ʯʫʪʠ ʠʟ ʛʦʨˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʢʦʜ ʭʨʦʥʠʯʥʝ ʦʧʩʪʨʫʢʪʠʚʥʝ ʧʣʫ˂ʥʝ 

ʙʦʣʝʩʪʠ (ʍʆɹʇ), ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʥʬʝʢʮʠʿʝ, ʪʨʘʭʝʤʘʣʘʮʠʿʝ ʠʣʠ ʢʦʜ ʠʥʭʘʣʠʨʘˁʘ 

ʩʪʨʘʥʦʛ ʪʝʣʘ. ʇʫʮʢʝʪʘˁʝ (ʢʨʝʧʠʪʘʮʠʿʘ) ʠ ʠʥʩʧʠʨʘʪʦʨʥʦ ʪʝʰʢʦ ʜʠʩʘˁʝ ʥʠʩʫ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʩʪʤʝ. ʀʩʧʠʪʠʚʘˁʝ ʥʦʩʘ ʤʦʛʫ ʦʪʢʨʠʪʠ ʟʥʘʢʝ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ 

ʠʣʠ ʥʘʟʘʣʥʫ ʧʦʣʠʧʦʟʫ. 

 

ʄʝʨʝˁʝ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ 

ʆʜ ʙʨʦʿʥʠʭ ʤʝʪʦʜʘ ʟʘ ʧʨʦʮʝʥʫ ʦʧʩʪʨʫʢʮʠʿʝ ʜʚʘ ʤʝʪʦʜʘ ʩʫ ʰʠʨʦʢʦ ʧʨʠʭʚʘ˂ʝʥʘ. ʊʦ ʩʫ 

ʩʧʠʨʦʤʝʪʨʠʿʘ, ʥʘʨʦʯʠʪʦ ʤʝʨʝˁʝ ʬʦʨʩʠʨʘʥʦʛ ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ ʫ ʧʨʚʦʿ ʩʝʢʫʥʜʠ 

(FEV1), ʬʦʨʩʠʨʘʥʠ ʚʠʪʘʣʥʠ ʢʘʧʘʮʠʪʝʪ (FVC) ʠ ˁʠʭʦʚ ʦʜʥʦʩ (FEV1/FVC), ʠ ʤʝʨʝˁʝ 

ʚʨʰʥʦʛ ʝʢʩʧʠʨʘʪʥʦʛ ʧʨʦʪʦʢʘ (PEF). ɼʨʫʛʝ ʤʝʪʦʜʝ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʨʝʹʝ ʟʘ ʤʝʨʝˁʝ 
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ʬʫʥʢʮʠʿʝ ʧʣʫ˂ʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʩʪʤʦʤ ʿʝʩʫ ʪʝʣʝʩʥʘ ʧʣʝʪʠʟʤʦʛʨʘʬʠʿʘ, ʬʦʨʩʠʨʘʥʘ 

ʦʩʮʠʣʘʪʦʨʥʘ ʪʝʭʥʠʢʘ ʠ ʜʠʬʠʟʠʿʘ ʧʣʫ˂ʘ ʠ ʦʥʝ ʩʫ ʢʦʤʧʣʝʤʝʥʪʘʨʥʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʧʠʨʦʤʝʪʨʠʿʫ ʢʘʦ ʩʪʘʥʜʘʨʜʥʠ ʤʝʪʦʜ. ʉʧʠʨʦʤʝʪʨʠʿʘ ʿʝ ʤʝʪʦʜ ʢʦʿʠ ʩʝ ʧʨʝʧʦʨʫʯʫʿʝ ʟʘ 

ʤʝʨʝˁʝ ʦʧʩʪʨʫʢʮʠʿʝ ʠ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʫ ʧʦʩʪʘʚˀʘˁʫ ʜʠʿʘʛʥʦʟʝ ʘʩʪʤʝ. ʄʝʨʝˁʝ 

FEV1 ʠ FVC ʩʝ ʚʨʰʠ ʟʘ ʚʨʝʤʝ ʬʦʨʩʠʨʘʥʦʛ ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʤʘʥʝʚʨʘ ʢʦʨʠʩʪʝʠ˂ 

ʩʧʠʨʦʤʝʪʘʨ. ʉʧʠʨʦʤʝʪʨʠʿʘ ʿʝ ʩʪʨʘʥʜʘʨʜʠʟʦʚʘʥ ʤʝʪʦʜ ʩʘ ʫʪʚʨʹʝʥʠʤ ʧʨʝʧʦʨʫʢʘʤʘ 

(161). ʉʪʝʧʝʥ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʢʦʿʠ ʧʨʝʚʘʟʠʣʘʟʠ ʚʘʨʠʿʘʮʠʿʫ ʫ ʟʜʨʘʚʦʿ ʧʦʧʫʣʘʮʠʿʠ ʿʝ 

ʚʘʞʘʥ ʟʘ ʜʠʿʘʛʥʦʟʫ ʘʩʪʤʝ, ʠ ʦʙʠʯʥʦ ʿʝ ʧʨʠʭʚʘ˂ʝʥ ʧʦʨʘʩʪ FEV1 ʟʘ 12% ʠ 200 ml ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʝ ʚʨʝʜʥʦʩʪʠ (162).  

 

ʄʝʨʝˁʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ 

ɼʦʢʫʤʝʥʪʦʚʘˁʝ ʧʨʝʢʦʤʝʨʥʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʬʫʥʢʮʠʿʝ ʧʣʫ˂ʘ (ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ 

ʪʝʩʪʦʚʘ) ʠ ʦʛʨʘʥʠʯʝˁʘ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ ʢʨʦʟ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ, ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʥʠ 

ʧʦʩʪʫʣʘʪ ʧʦʨʝʜ ʧʨʠʩʫʪʥʠʭ ʩʠʤʧʪʦʤʘ ʫ ʧʦʪʚʨʜʠ ʜʠʿʘʛʥʦʟʝ ʘʩʪʤʝ. ʐʪʦ ʿʝ ʚʝ˂ʘ 

ʚʘʨʠʿʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʪhʦ ʿʝ ʫ ʚʠʰʝ ʥʘʚʨʘʪʘ ʚʘʨʠʿʘʮʠʿʘ ʚʠʜˀʠʚʘ, ʜʠʿʘʛʥʦʟʘ ʿʝ ʪʘʯʥʠʿʘ. 

ʇʦʪʚʨʜʘ ʘʩʪʤʝ ʩʝ ʩʤʘʪʨʘ ʘʢʦ ʿʝ ʥʘʿʤʘˁʝ ʿʝʜʥʦʤ ʫ ʪʦʢʫ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʧʨʦʮʝʩʘ FEV1 

ʙʠʦ ʥʠʟʘʢ, ʠʣʠ ʿʝ ʦʜʥʦʩ FEV1/FVC  ʙʠʦ ʩʤʘˁʝʥ, ʦʙʠʯʥʦ > 0.75-0.80 ʢʦʜ ʦʜʨʘʩʣʠʭ, ʠ 

>0.90 ʢʦʜ ʜʝʮʝ. ʂˀʫʯʥʠ ʜʦʢʘʟ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʝʢʩʧʠʨʘʪʦʨʥʝ ʣʠʤʠʪʘʮʠʿʝ ʧʨʦʪʦʢʘ ʿʝ 

ʧʦʟʠʪʠʚʘʥ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ ʪʝʩʪ (ɹɼʊ), ʢʦʜ ʦʜʨʘʩʣʠʭ, ʘʢʦ ʿʝ ʧʦʚʝ˂ʘˁʝ ʫ FEV1 

> 12% ʠ > 200 ml ʦʜ ʦʩʥʦʚʥʝ ʣʠʥʠʿʝ 10-15 ʤʠʥʫʪʘ ʧʦʩʣʝ ʠʥʭʘʣʘʮʠʿʝ 200-400 mg 

ʩʘʣʙʫʪʘʤʦʣʘ  ʠʣʠ ʝʢʚʠʚʘʣʝʥʪʘ (ʚʝ˂ʝ ʧʦʚʝʨʝˁʝ ʘʢʦ ʿʝ ʧʦʚʝ˂ʘˁʝ > 15% ʠ > 400 ml), ʘ 

ʢʦʜ ʜʝʮʝ, ʘʢʦ ʿʝ ʧʦʚʝ˂ʘˁʝ FEV1 > 12% ʦʜ ʙʘʟʠʯʥʦʛ ʤʝʨʝˁʘ. ʄʝʨʝˁʝ PEF (peak 

expiratory flow) ʪʦʢʦʤ ʜʚʝ ʥʝʜʝˀʝ, ʜʚʘ ʤʝʨʝˁʘ ʜʥʝʚʥʦ (ʫʿʫʪʨʫ ʠ ʫʚʝʯʝ) ʤʦʞʝ ʜʘ 

ʫʢʘʞʝ ʥʘ ʧʨʝʪʝʨʘʥʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʢʦʜ ʦʜʨʘʩʣʠʭ, ʘʢʦ ʿʝ  

ʧʨʦʩʝʯʥʘ ʜʥʝʚʥʘ  PEF ʚʘʨʠʿʘʙʠʣʥʦʩʪ > 10%, ʘ ʢʦʜ ʜʝʮʝ, ʘʢʦ ʿʝ ʧʨʦʩʝʯʥʘ ʜʥʝʚʥʘ PEF 

ʚʘʨʠʿʘʙʠʣʥʦʩʪ > 13% (163, 164). ʇʦʪʚʨʜʘ ʧʨʦʤʝˁʠʚʦʩʪʠ ʦʧʩʪʨʫʢʮʠʿʝ ʘʢʦ ʿʝ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘˁʝ ʬʫʥʢʮʠʿʝ ʧʣʫ˂ʘ ʧʦʩʣʝ 4 ʥʝʜʝˀʝ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʦʛ ʪʨʝʪʤʘʥʘ, ʘʢʦ ʿʝ  

ʧʦʚʝ˂ʘˁʝ FEV1 > 12% ʠ > 200 ml ʦʜ ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ, ʚʘʥ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʥʬʝʢʮʠʿʝ.  

ɹʨʦʥʭʠʿʘʣʥʠ ʦʜʛʦʚʦʨ ʥʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʝ ʣʝʢʦʚʝ ʿʝ ʬʠʟʠʦʣʦʰʢʠ ʦʜʛʦʚʦʨ ʢʦʿʠ 

ʫʢˀʫʯʫʿʝ ʝʧʠʪʝʣ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʥʝʨʚʝ, ʤʝʜʠʿʘʪʦʨʝ ʠ ʛʣʘʪʢʝ ʤʠʰʠ˂ʝ ʙʨʦʥʭʠʿʘ. 

ʇʦʰʪʦ ʧʦʩʪʦʿʠ ʠʥʜʠʚʠʜʫʘʣʥʘ ʨʘʟʣʠʢʘ ʦʜʛʦʚʦʨʘ ʥʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʝ, 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ ʦʜʛʦʚʦʨ ʿʝ ʘʜʝʢʚʘʪʘʥ, ʠ ʟʘ ʧʨʦʮʝʥʫ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ 
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ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʝ ʪʝʨʘʧʠʿʝ (165). ʇʦʟʠʪʠʚʘʥ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʩʘ 

ʦʧʪʝʨʝ˂ʝˁʝʤ ʢʦʜ ʦʜʨʘʩʣʠʭ ʿʝ ʘʢʦ ʿʝ ʧʘʜ FEV1 > 10% ʠ  > 200 ml ʦʜ ʦʩʥʦʚʥʝ ʣʠʥʠʿʝ, 

ʘ ʢʦʜ ʜʝʮʝ ʘʢʦ ʿʝ ʧʘʜ FEV1 > 12%, ʠʣʠ PEF > 15% (15). ʇʦʟʠʪʠʚʘʥ 

ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʩʘ ʭʠʩʪʘʤʠʥʦʤ ʠʣʠ ʤʝʪʠʣʭʦʣʠʥʦʤ (150). ʇʘʜ FEV1 ʦʜ 

ʦʩʥʦʚʥʝ ʣʠʥʠʿʝ ʦʜ  Ó 20% ʩʘ ʩʪʘʥʜʘʨʜʥʠʤ ʜʦʟʘʤʘ ʤʝʪʘʭʦʣʠʥʘ ʠʣʠ ʭʠʩʪʘʤʠʥʘ, ʠʣʠ 

Ó15% ʩʘ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʦʤ ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʿʦʤ, ʭʠʧʝʨʪʦʥʠʯʥʦʛ ʬʠʟʠʦʣʦʰʢʦʛ 

ʨʘʩʪʚʦʨʘ ʠʣʠ ʧʨʦʚʦʢʘʮʠʿʘ ʤʘʥʠʪʦʣʦʤ. ʇʨʝʪʝʨʘʥʘ ʚʘʨʠʿʘʮʠʿʘ ʫ ʬʫʥʢʮʠʿʠ ʧʣʫ˂ʘ 

ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʠʭ ʧʨʝʛʣʝʜʘ, ʘʢʦ ʿʝ ʢʦʜ ʦʜʨʘʩʣʠʭ ʚʘʨʠʿʘʮʠʿʘ FEV1 > 12% ʠ > 200 ml, 

(ʚʘʥ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʠʥʬʝʢʮʠʿʘ), ʘ ʢʦʜ ʜʝʮʝ ʘʢʦ ʿʝ ʚʘʨʠʿʘʮʠʿʘ ʫ FEV1 > 12% ʠʣʠ 

PEF> 15% ʠʟʤʝʹʫ ʧʦʩʝʪʘ (ʤʦʞʝ ʩʝ ʫʢˀʫʯʠʪʠ ʨʝʩʧʠʨʘʪʦʨʥʘ ʠʥʬʝʢʮʠʿʘ) ʧʦʪʚʨʹʫʿʝ 

ʜʠʿʘʛʥʦʟʫ ʘʩʪʤʝ. ʆʚʠ ʪʝʩʪʦʚʠ ʤʦʛʫ ʩʝ ʧʦʥʘʚˀʘʪʠ ʪʦʢʦʤ ʩʠʤʧʪʦʤʘ ʠʣʠ ʫ ʨʘʥʠʤ 

ʿʫʪʘʨˁʠʤ ʩʘʪʠʤʘ. ɼʥʝʚʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ PEF ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʜʚʘ ʧʫʪʘ ʜʥʝʚʥʦ, ʘ 

ʧʨʦʩʝʯʥʦ ʪʦʢʦʤ ʿʝʜʥʝ ʥʝʜʝˀʝ. ɹʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʘ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪ ʤʦʞʝ ʙʠʪʠ 

ʦʛʨʘʥʠʯʝʥʘ ʪʦʢʦʤ ʪʝʰʢʠʭ ʧʦʛʦʨʰʘˁʘ ʠʣʠ ʚʠʨʫʩʥʝ ʠʥʬʝʢʮʠʿʝ (166). ɸʢʦ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʘ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪ ʥʠʿʝ ʧʨʠʩʫʪʥʘ ʪʦʢʦʤ ʧʨʚʦʛ ʧʨʝʛʣʝʜʘ, ʩʣʝʜʝ˂ʠ 

ʢʦʨʘʢ ʟʘʚʠʩʠ ʦʜ ʜʦʩʪʫʧʥʦʩʪʠ ʜʨʫʛʠʭ ʪʝʩʪʦʚʘ ʠ ʭʠʪʥʦʩʪʠ ʧʦʪʨʝʙʝ ʟʘ ʣʝʯʝˁʝʤ. 

ʊʝʩʪʠʨʘˁʝ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʪʨʝʙʘ ʜʘ ʩʝ ʦʙʘʚʠ ʦʜ ʩʪʨʘʥʝ ʜʦʙʨʦ ʦʙʫʯʝʥʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʠʯʘʨʘ ʩʘ ʜʦʙʨʦ ʦʜʨʞʘʚʘʥʠʤ ʠ ʨʝʜʦʚʥʦ ʢʘʣʠʙʨʠʩʘʥʠʤ 

ʠʥʩʪʨʫʤʝʥʪʠʤʘ. ɸʢʦ ʩʝ ʤʝʨʠ PEF, ʠʩʪʠ ʘʧʘʨʘʪ ʪʨʝʙʘ ʜʘ ʩʝ ʢʦʨʠʩʪʠʪʠ ʩʚʘʢʠ ʧʫʪ, ʿʝʨ 

ʩʝ ʤʝʨʝˁʘ ʤʦʛʫ ʨʘʟʣʠʢʦʚʘʪʠ ʦʜ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦ 20%. ʉʤʘˁʝʥ FEV1 

ʤʦʞʝ ʩʝ ʥʘ˂ʠ ʠ ʢʦʜ ʜʨʫʛʠʭ ʧʣʫ˂ʥʠʭ ʙʦʣʝʩʪʠ (ʠʣʠ ʣʦʰʝ ʠʟʚʝʜʝʥʝ ʩʧʠʨʦʤʝʪʨʠʿʝ), ʘ 

ʩʤʘˁʝʥ ʦʜʥʦʩ FEV1/FVC ʫʢʘʟʫʿʝ ʥʘ ʦʛʨʘʥʠʯʝˁʝ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ (167). ʋ ʢʣʠʥʠʯʢʦʿ 

ʧʨʘʢʩʠ, ʢʘʜʘ ʿʝ ʦʧʩʪʨʫʢʮʠʿʘ ʧʦʪʚʨʹʝʥʘ, ʚʘʨʠʿʘʮʠʿʝ ʦʛʨʘʥʠʯʝˁʘ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ 

ʦʙʠʯʥʦ ʩʝ ʧʨʦʮʝˁʫʿʫ ʩʘ FEV1 ʠʣʠ PEF. Ăɺʘʨʠʿʘʙʠʣʥʦʩʪñ ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʦʙʦˀʰʘˁʝ 

ʠ/ʠʣʠ ʧʦʛʦʨʰʘˁʘ ʩʠʤʧʪʦʤʘ ʠ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ. ʇʨʝʪʝʨʘʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʤʦʞʝ 

ʙʠʪʠ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʪʦʢʦʤ ʿʝʜʥʦʛ ʜʘʥʘ (ʜʥʝʚʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ), ʠʟ ʜʘʥʘ ʫ ʜʘʥ, ʠʟ 

ʧʦʩʝʪʝ ʫ ʧʦʩʝʪʫ, ʠʣʠ ʩʝʟʦʥʩʢʠ, ʠʣʠ ʥʘʢʦʥ ʪʝʩʪʘ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ. Ăʈʝʚʝʨʟʠʙʠʣʥʦʩʪñ 

ʛʝʥʝʨʘʣʥʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʙʨʟʠ ʧʦʨʘʩʪ FEV1 (ʠʣʠ PEF) ʤʝʨʝʥ ʥʝʢʦʣʠʢʦ ʤʠʥʫʪʘ ʥʘʢʦʥ 

ʫʜʠʩʘˁʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ, ʢʘʦ ʰʪʦ ʿʝ ʩʘʣʙʫʪʘʤʦʣ ʫ ʜʦʟʠ ʦʜ 200-400 mg, ʠʣʠ ʥʘʢʦʥ 

ʣʝʯʝˁʘ ʠʥʬʣʘʪʦʨʥʠʤ ʢʦʨʠʪʢʦʩʪʝʨʦʠʜʦʤ. ʇʦʩʪʦʿʠ ʧʨʝʢʣʘʧʘˁʝ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʝ 

ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʩʘ ʜʨʫʛʠʤ ʤʝʨʝˁʠʤʘ ʚʘʨʠʿʘʮʠʿʝ ʠʟʤʝʹʫ ʟʜʨʘʚʠʭ ʠ ʙʦʣʝʩʥʠʭ (168). 

ʇʘʮʠʿʝʥʪʠ ʩʘ ʨʝʩʧʠʨʘʪʦʨʥʠʤ ʩʠʤʧʪʦʤʠʤʘ, ʠʤʘʿʫ ʚʝ˂ʫ ʚʘʨʠʿʘʮʠʿʫ ʫ ʬʫʥʢʮʠʿʠ ʧʣʫ˂ʘ, 
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ʠʣʠ ʘʢʦ ʩʝ ʚʠʰʝ ʧʫʪʘ ʜʦʢʘʞʝ ʚʘʨʠʿʘʮʠʿʘ, ʪʦ ʿʝ ʚʝ˂ʘ ʚʝʨʦʚʘʪʥʦ˂ʘ ʜʘ ʿʝ ʫ ʧʠʪʘˁʫ 

ʘʩʪʤʘ. ʀʟʥʘʜ 95% ʛʨʘʥʠʮʝ ʧʦʚʝʨʝˁʘ ʜʥʝʚʥʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪ (ʧʨʦʮʝʥʘʪ ʩʨʝʜˁʝ 

ʘʤʧʣʠʪʫʜʝ) ʠʟ ʜʚʘ ʜʥʝʚʥʘ ʯʠʪʘˁʘ ʿʝ 9% ʫ ʟʜʨʘʚʠʭ ʦʜʨʘʩʣʠʭ ʦʩʦʙʘ (169), ʠ 12,3% ʢʦʜ 

ʟʜʨʘʚʝ ʜʝʮʝ (170).  

 

ɺʨʰʥʠ ʝʢʩʧʠʨʘʪʦʨʥʠ ʧʨʦʪʦʢ 

ʄʝʨʝˁʝ PEF ʩʝ ʚʨʰʠ ʩʘ ʧʠʢʬʣʦʫʤʝʪʨʦʤ ʠ ʤʦʞʝ ʙʠʪʠ ʦʜ ʧʦʤʦ˂ʠ ʫ ʧʦʩʪʘʚˀʘˁʫ 

ʜʠʿʘʛʥʦʟʝ ʠ ʧʨʘ˂ʝˁʫ ʘʩʪʤʝ. ʄʝʨʝˁʝ PEF (peak expiratory flow) ʪʦʢʦʤ ʜʚʝ ʥʝʜʝˀʝ, 

ʜʚʘ ʤʝʨʝˁʘ ʜʥʝʚʥʦ (ʫʿʫʪʨʫ ʠ ʫʚʝʯʝ) ʤʦʞʝ ʜʘ ʫʢʘʞʝ ʥʘ ʧʨʝʪʝʨʘʥʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʫ 

ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʢʦʜ ʦʜʨʘʩʣʠʭ, ʘʢʦ ʿʝ  ʧʨʦʩʝʯʥʘ ʜʥʝʚʥʘ PEF ʚʘʨʠʿʘʙʠʣʥʦʩʪ > 

10%, ʘ ʢʦʜ ʜʝʮʝ ʘʢʦ ʿʝ ʧʨʦʩʝʯʥʘ ʜʥʝʚʥʘ PEF ʚʘʨʠʿʘʙʠʣʥʦʩʪ > 13%. ʄʝʹʫʪʠʤ ʤʝʨʝˁʝ 

PEF ʥʠʿʝ ʟʘʤʝˁʠʚʦ ʩʘ ʜʨʫʛʠʤ ʤʝʨʝˁʠʤʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʢʘʦ ʰʪʦ ʿʝ FEV1 ʢʦʜ ʩʚʠʭ 

ʫʟʨʘʩʪʘ (163). PEF ʤʦʞʝ ʣʦʰʝ ʦʮʝʥʠʪʠ ʩʪʝʧʝʥ ʦʧʩʪʨʫʢʮʠʿʝ ʥʘʨʦʯʠʪʦ ʫ ʧʦʛʦʨʰʘˁʫ 

ʠʘʢʦ ʿʝ ʧʨʘ˂ʝʥʘ ʩʘ ʟʘʨʦʙˀʝʥʦʰ˂ʫ (Ătrappingñ) ʚʘʜʫʭʘ ʫ ʧʣʫ˂ʠʤʘ. ɿʙʦʛ ʪʦʛʘ, ʜʦʙʠʿʝʥʝ 

ʚʨʝʜʥʦʩʪʠ PEF-ʘ ʚʘʨʠʨʘʿʫ ʢʦʜ ʨʘʟʣʠʯʠʪʠʭ ʧʠʢʬʣʦʫʤʝʪaʨʘ, ʠ ʟʙʦʛ ʰʠʨʦʢʦʛ ʦʧʩʝʛʘ 

ʧʨʝʜʚʠʹʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʪʨʝʙʘʣʦ ʙʠ ʜʦʙʠʿʝʥʝ PEF ʚʨʝʜʥʦʩʪʠ ʫʧʦʨʝʜʠʪʠ ʩʘ 

ʧʘʮʠʿʝʥʪʦʚʠʤ ʥʘʿʙʦˀʠʤ ʤʝʨʝˁʠʤʘ, ʢʦʨʠʩʪʝ˂ʠ ʠʩʪʠ ʧʠʢʬʣʦʫʤʝʪʘʨ. ʃʠʯʥʦ ʥʘʿʙʦˀʘ 

ʤʝʨʝˁʘ, ʦʙʠʯʥʦ ʜʦʙʠʿʝʥʘ ʦʜ ʧʘʮʠʿʝʥʘʪʘ ʢʦʿʠ ʩʫ ʘʩʠʤʧʪʦʤʘʪʠʯʥʠ ʠʣʠ ʥʘ ʧʫʥʦʤ 

ʣʝʯʝˁʫ, ʫʟʠʤʘʿʫ ʩʝ ʢʘʦ ʨʝʬʝʨʝʥʪʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʨʘ˂ʝˁʝ ʝʬʝʢʘʪʘ ʧʨʦʤʝʥʘ ʫ ʣʝʯʝˁʫ. 

ʅʘʿʯʝʰ˂ʝ, ʤʝʨʝˁʘ PEFʘ ʩʝ ʠʟʚʦʜʠ ʥʘʢʦʥ ʫʩʪʘʿʘˁʘ ʫʿʫʪʨʫ ʧʨʝ ʢʦʨʠʰ˂ʝˁʘ ʪʝʨʘʧʠʿʝ, 

ʢʘʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʘʿʥʠʞʝ, ʠ ʧʦʧʦʜʥʝ ʠʣʠ ʫʚʝʯʝ ʢʘʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʘʿʚʠʰʝ. ɹʝʣʝʞʠ 

ʩʝ ʥʘʿʚʠʰʘ ʚʨʝʜʥʦʩʪʠ PEF ʦʜ ʪʨʠ ʤʝʨʝˁʘ. ʂʦʨʠʩʪʝ ʩʝ ʨʘʟʣʠʯʠʪʝ ʢʘʣʢʫʣʘʮʠʿʝ ʟʘ 

ʠʟʨʘʯʫʥʘʚʘˁʝ PEF ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ, ʠ ʫʢˀʫʯʫʿʝ ʩʣʝʜʝ˂ʝ (164): ʥʦʨʤʘʣʥʠ ʛʦʨˁʠ 

ʣʠʤʠʪ ʜʥʝʚʥʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʩʘ ʜʚʘ PEF ʤʝʨʝˁʘ ʿʝ 8% ʟʘ ʦʜʨʘʩʣʝ, 9,3% ʟʘ 

ʘʜʦʣʝʩʮʝʥʪʝ, ʠ 12,3% ʟʘ ʟʜʨʘʚʫ ʜʝʮʫ. ɼʥʝʚʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʩʝ ʧʨʘʪʠ ʩʚʘʢʠ ʜʘʥ, 

ʠʟʨʘʯʫʥʘʚʘ ʩʝ ʜʥʝʚʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʢʘʦ ʜʥʝʚʥʘ ʥʘʿʚʠʰʘ ʠ ʜʥʝʚʥʘ ʥʘʿʥʠʞʘ, ʜʝʣʠ ʩʝ 

ʩʘ ʩʨʝʜˁʦʤ ʚʨʝʜʥʦʰ˂ʫ ʦʚʝ ʜʚʝ ʚʨʝʜʥʦʩʪʠ, ʟʘʪʠʤ ʧʨʦʩʝʢ ʦʚʠʭ ʨʝʟʫʣʪʘʪʘ ʜʥʝʚʥʠʭ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʪʦʢʦʤ ʥʝʜʝˀʫ ʜʘʥʘ (171). 

 

ɹʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪʦʚʠ 

ʂʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʩʠʤʧʪʦʤʠʤʘ ʘʩʪʤʝ ʠ ʥʦʨʤʘʣʥʦʤ ʧʣʫ˂ʥʦʤ ʬʫʥʢʮʠʿʦʤ ʜʠʿʘʛʥʦʟʘ ʩʝ 

ʧʦʪʚʨʹʫʿʝ ʤʝʨʝˁʝʤ ʭʠʧʝʨʦʩʝʪˀʠʚʦʩʪʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʜʠʨʝʢʪʥʠʤ ʙʨʦʥʭʦʧʨʦʚʦʢʘ- 



37 

 

ʪʠʚʥʠʤ ʪʝʩʪʦʚʠʤʘ (ɹʇʊ) ʭʠʩʪʘʤʠʥʦʤ, ʤʝʪʠʣʭʦʣʠʥʦʤ, ʠ ʠʥʜʠʨʝʢʪʥʠʤ 

ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠʤ ʪʝʩʪʦʚʠʤʘ (ʤʘʥʠʪʦʣ, ʦʧʪʝʨʝ˂ʝˁʝ) (150, 172). ʈʝʟʫʣʪʘʪʠ ʪʝʩʪʘ 

ʩʝ ʦʙʠʯʥʦ ʠʟʨʘʞʘʚʘʿʫ ʢʘʦ ʧʨʦʚʦʢʘʪʠʚʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʣʠ ʜʦʟʝ ʢʦʿʝ ʜʘʿʫ ʧʘʜ FEV1 

15% ʠʣʠ 20%. ɹʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʩʘ ʦʧʪʝʨʝ˂ʝˁʝʤ ʿʝ ʧʦʟʠʪʠʚʘʥ ʘʢʦ ʜʦʹʝ ʜʦ 

ʧʘʜʘ FEV1 ʟʘ 10%, ʘ ʘʢʦ ʿʝ ʧʘʜ 15%, ʚʝ˂ʘ ʿʝ ʩʧʝʮʠʬʠʯʥʦʩʪ (173). 

ɹʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʿʝ ʿʝʜʥʘ ʦʜ ʤʝʪʦʜʘ ʢʦʿʘ ʜʦʢʘʟʫʿʝ ʙʨʦʥʭʠʿʘʣʥʫ 

ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ (ɹʍʈ). ɹʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʧʦʜʨʘʟʫʤʝʚʘ ʠʥʭʘʣʠʨʘˁʝ 

ʩʫʧʩʪʘʥʮʠ ʢʦʿʝ ʜʦʚʦʜʝ ʜʦ ʩʫʞʝˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ ʧʦʚʝ˂ʘˁʘ ʜʠʩʘʿʥʦʛ ʨʘʜʘ. 

ɹʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʤʦʞʝ ʩʝ ʤʝʨʠʪʠ ʠʥʭʘʣʘʮʠʿʦʤ ʩʧʝʮʠʬʠʯʥʠʭ ʠʣʠ 

ʥʝʩʧʝʮʠʬʠʯʥʠʭ ʧʨʦʚʦʢʘʪʠʚʥʠʭ ʩʪʠʤʫʣʫʩʘ. ʅʝʩʧʝʮʠʬʠʯʥʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ 

ʪʝʩʪ (ʅɹʇʊ) ʿʝ ʜʦʙʠʦ ʥʘʟʠʚ ʥʘ ʦʩʥʦʚʫ ʚʨʩʪʝ ʫʜʘʭʥʫʪʝ ʤʘʪʝʨʠʿʝ ʠ ʨʘʟʣʠʢʘ ʿʝ ʫ 

ʙʨʦʥʭʠʿʘʣʥʦʤ ʦʜʛʦʚʦʨʫ ʢʦʜ ʟʜʨʘʚʠʭ ʦʩʦʙʘ ʠ ʢʦʜ ʨʝʘʢʪʦʨʘ. ʈʘʟʣʠʢʝ ʅɹʇʊ ʫ 

ʙʨʦʥʭʠʿʘʣʥʦʤ ʦʜʛʦʚʦʨʫ ʢʦʜ ʟʜʨʘʚʠʭ ʠ ʙʦʣʝʩʥʠʭ ʩʫ ʢʚʘʥʪʠʪʘʪʠʚʥʝ. ɸʩʤʘʪʠʯʘʨʠ 

ʨʝʘʛʫʿʫ ʥʘ ʥʝʩʧʝʮʠʬʠʯʥʝ ʘʛʝʥʩʝ ʙʨʞʝ ʠ ʿʘʯʝ 10 ʜʦ 100 ʧʫʪʘ ʥʝʛʦ ʟʜʨʘʚʠ. ʉʧʝʮʠʬʠʯʥʠ 

ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ (ʉɹʇʊ) ʩʝ ʠʟʚʦʜʠ ʩʘʤʦ ʩʘ ʦʜʨʝʝ́ʥʠʤ ʩʫʧʩʪʘʥʮʘʤʘ, 

ʘʣʝʛʝʥʠʤʘ, ʢʦʿʠ ʠʟʘʟʠʚʘʿʫ ʟʥʘʯʘʿʥʫ ʦʧʩʪʨʫʢʮʠʿʫ ʢʦʜ ʚʝ˂ ʩʝʥʟʠʙʠʣʠʩʘʥʠʭ ʦʩʦʙʘ. 

ʀʥʜʠʢʘʮʠʿʝ ʟʘ ʅɹʇʊ ʩʫ ʜʠʿʘʛʥʦʩʪʠʯʢʝ, ʝʧʠʜʝʤʠʦʣʦʰʢʝ ʠ ʢʣʠʥʠʯʢʝ. ɼʠʿʘʛʥʦʩʪʠʯʢʝ 

ʠʥʜʠʢʘʮʠʿʝ ʟʘ ʠʟʚʦʝ́ˁʝ ʪʝʩʪʘ ʩʫ ʫ ʩʣʫʯʘʿʫ ʜʘ ʘʥʘʤʥʝʩʪʠʯʢʠ, ʬʠʟʠʢʘʣʥʠ ʠ ʢʣʠʥʠʯʢʠ 

ʟʥʘʮʠ ʫʢʘʟʫʿʫ ʥʘ ʝʚʝʥʪʫʘʣʥʫ ʧʨʠʩʫʪʥʦʩʪ ʭʠʧʝʨʨʝʘʢʪʠʙʠʣʠʪʝʪʘ ʪʨʘʭʝʦʙʨʦʥʭʠʣʘʥʦʛ 

ʩʪʘʙʣʘ. ʆʚʦ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘ ʧʨʝʧʦʟʥʘʚʘˁʝ ʩʫʙʢʣʠʥʠʯʢʠʭ ʬʦʨʤʠ ʘʩʪʤʝ. 

ɽʧʠʜʝʤʠʦʣʦʰʢʝ ʠʥʜʠʢʘʮʠʿʝ ʟʘ ʠʟʚʦʹʝˁʝ ɹʇʊ ʩʫ ʧʨʠʣʠʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʫʪʠʮʘʿʘ 

ʞʠʚʦʪʥʝ ʠ ʨʘʜʥʝ ʩʨʝʜʠʥʝ ʥʘ ʯʦʚʝʢʦʚʦ ʟʜʨʘʚˀʝ ʠ ʤʦʛʫ ʩʣʫʞʠʪʠ ʟʘ ʝʧʠʜʝʤʠʦʣʦʰʢʘ 

ʠʩʧʠʪʠʚʘˁʘ. ʂʣʠʥʠʯʢʝ ʠʥʜʠʢʘʮʠʿʝ ʢʦʨʠʩʪʝ ʩʝ ʢʦʜ ʢʦʥʪʨʦʣʠʩʘˁʘ ʝʬʠʢʘʩʥʦʩʪʠ 

ʧʨʝʜʫʟʝʪʝ ʪʝʨʘʧʠʿʝ ʢʦʜ ʧʨʝʪʭʦʜʥʦʛ ʫʩʪʘʥʦʚˀʝʥʦʛ ʭʠʧʝʨʨʝʘʢʪʠʙʠʣʠʪʝʪʘ. (150, 174, 

175). ʀʥʜʠʢʘʮʠʿʝ ʟʘ ʠʟʚʦʹʝˁʝ ɹʇʊ: ʜʘ ʩʝ ʠʩʢˀʫʯʠ ʜʠʿʘʛʥʦʟʘ ɹʍʈ, ʧʨʦʮʝʥʘ 

ʠʥʪʝʟʠʪʝʪʘ ɹʍʈ, ʧʨʦʮʝʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʝ ʘʩʪʤʝ, ʜʘ ʩʝ ʦʜʨʝʜʠ ʨʝʣʘʪʠʚʥʠ ʨʠʟʠʢ ʟʘ 

ʨʘʟʚʦʿ ʘʩʪʤʝ; ʜʘ ʩʝ ʧʨʦʮʝʥʠ ʪʝʨʘʧʠʿʩʢʠ ʦʜʛʦʚʦʨ. ʂʦʥʪʨʘʠʥʜʠʢʘʮʠʿʝ ʤʦʛʫ ʙʠʪʠ 

ʘʧʩʦʣʫʪʥʝ ʠ ʨʝʣʘʪʠʚʥʝ. ɸʧʩʦʣʫʪʥʝ: ʿʘʢʘ ʦʧʩʪʨʫʢʮʠʿʘ ʩʘ ʬʦʨʩʠʨʘʥʠʤ ʝʢʩʧʠʨʘʪʦʨʥʠʤ 

ʚʦʣʫʤʝʥʦʤ ʫ ʧʨʚʦʿ ʩʝʢʫʥʜʠ (FEV1) ʠʩʧʦʜ 50%, ʩʢʦʨʠ ʠʥʬʘʨʢʪʠ ʤʠʦʢʘʨʜʘ ʫʥʘʟʘʜ 

ʪʨʠ ʤʝʩʝʮʘ, ʩʢʦʨʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʘʨʥʠ ʘʢʮʠʜʝʥʪ ʫʥʘʟʘʜ ʪʨʠ ʤʝʩʝʮʘ, ʧʦʟʥʘʪʘ 

ʘʥʝʫʨʠʟʤʘ ʘʨʪʝʨʠʿʘ, ʥʝʢʦʥʪʨʦʣʠʩʘʥ ʘʨʪʝʨʠʿʩʢʠ ʧʨʠʪʠʩʘʢ, ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʧʨʝʢʦ 

200 ʠʣʠ ʜʠʿʘʩʪʦʣʥʠ ʧʨʝʢʦ 100 mmHg, ʥʝʩʧʦʩʦʙʥʦʩʪ ʜʘ ʧʘʮʠʿʝʥʪ ʨʘʟʫʤʝ ʧʨʦʮʝʜʫʨʫ ʠ 
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ʩʚʨʭʫ ʪʝʩʪʠʨʘˁʘ. ʈʝʣʘʪʠʚʥʝ: ʩʧʠʨʦʤʝʪʨʠʿʘ ʚʝʨʠʬʠʢʦʚʘʥʘ ʦʧʩʪʨʫʢʮʠʿʘ, ʫʤʝʨʝʥʘ ʜʦ 

ʠʟʨʘʞʝʥʘ ʦʧʩʪʨʫʢʮʠʿʘ ʩʘ FEV1 ʠʩʧʦʜ 60% ʠʣʠ 1.5 l ʟʘ ʤʫʰʢʘʨʮʝ ʠ 1.2 l ʟʘ ʞʝʥʝ, 

ʩʢʦʨʘ ʠʥʬʝʢʮʠʿʘ ʛʦʨˁʠʭ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʧʫʪʝʚʘ, ʟʘ ʚʨʝʤʝ ʧʦʛʦʨʰʘˁʘ ʘʩʪʤʝ, 

ʪʨʫʜʥʦ˂ʘ, ʝʧʠʣʝʧʩʠʿʘ, ʥʝʩʧʦʩʦʙʥʦʩʪ ʜʘ ʧʘʮʠʿʝʥʪ ʫʨʘʜʠ ʢʚʘʣʠʪʝʪʥʫ ʩʧʠʨʦʤʝʪʨʠʿʫ, 

ʢʦʜ ʤʠʘʩʪʝʥʠʿʝ ʛʨʘʚʠʩ ʟʙʦʛ ʢʦʨʠʰ˂ʝˁʘ ʠʥʭʠʙʠʪʦʨʘ ʭʦʣʠʥʝʩʪʝʨʘʟʝ (150).  

ʇʨʝʤʘ ʪʦʤʝ, ʨʝʟʫʣʪʘʪʝ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠʭ ʪʝʩʪʦʚʘ ʪʨʝʙʘ ʪʫʤʘʯʠʪʠ ʧʨʝʤʘ 

ʩʪʠʤʫʣʫʩʫ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʠ ʬʘʟʠ ʙʦʣʝʩʪʠ ʠ ʣʝʯʝˁʘ. ɼʠʨʝʢʪʥʠ ʩʪʠʤʫʣʘʥʩʠ 

(ʤʝʪʘʭʦʣʠʥ, ʭʠʩʪʘʤʠʥ, ʘʮʝʪʠʣʭʦʣʠʥ, ʢʘʨʙʘʭʦʣ, ʧʨʦʩʪʘʛʣʘʥʜʠʥ D2, ʃʝʫʢʦʪʨʠʿʝʥ 

C4/D4/E4) ʫʟʨʦʢʫʿʫ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʫ ʜʝʿʩʪʚʦʤ ʥʘ ʝʬʝʢʪʦʨʥʝ ˂ʝʣʠʿʝ, ʢʘʦ ʰʪʦ ʩʫ 

˂ʝʣʠʿʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʚʘʩʢʫʣʘʨʥʝ ʝʥʜʦʪʝʣʥʝ ˂ʝʣʠʿʝ ʠ ʝ˂ʣʠʿʝ ʟʘ 

ʧʨʦʠʟʚʦʜˁʫ ʩʣʫʟʠ (176). ʀʥʜʠʨʝʢʪʥʠ ʩʪʠʤʫʣʘʥʩʠ (ʭʠʧʝʨʪʦʥʠʯʥʘ ʩʦ, ʤʘʥʠʪʦʣ, 

ʭʠʧʦʪʦʥʠʯʥʠ ʘʝʨʦʩʦʣ, ʦʧʪʝʨʝ˂ʝˁʝ, ʝʫʢʘʧʥʠʯʥʘ ʚʦˀʥʘ ʭʠʧʝʨʧʥʝʘ, ʙʨʘʜʠʢʠʥʠʥ, 

ʘʜʝʥʦʟʠʥ, ʧʨʦʧʨʘʥʦʣʦʣ, ʤʝʪʘʙʠʩʫʣʬʠʪ, ʪʘʭʠʢʠʥʠʥʠ) ʫʟʨʦʢʫʿʫ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʫ 

ʢʨʦʟ ʘʢʮʠʿʫ ʥʘ ˂ʝʣʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʟʘʧʘˀʝʥʩʢʝ ˂ʝʣʠʿʝ, ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ ʠ/ʠʣʠ 

ʥʝʫʨʦʥʩʢʝ ˂ʝʣʠʿʘ, ʯʠʿʝ ʿʝ ʜʝʿʩʪʚʦ ʩʝʢʫʥʜʘʨʥʦ ʩʘ ʦʚʠʤ ʝʬʝʢʪʦʨʥʠʤ ˂ʝʣʠʿʘʤʘ. (177, 

178, 179)  

 

1.3.9. ʃʝʯʝˁʝ ʘʩʪʤʝ  

 

ʉʤʝʨʥʠʮʝ ʫ ʣʝʯʝˁʫ ʘʩʪʤʝ ʧʨʦʧʠʩʫʿʝ ɻʣʦʙʘʣʥʘ ʠʥʠʮʠʿʘʪʠʚʘ ʟʘ ʘʩʪʤʫ, ʢʦʿʘ 

ʧʨʝʧʦʨʫʯʫʿʝ ʜʫʛʦʨʦʯʥʦ ʣʝʯʝˁʝ ʘʩʪʤʝ ʛʜʝ ʩʧʘʜʘʿʫ ʪʨʠ ʛʣʘʚʥʝ ʢʘʪʝʛʦʨʠʿʝ. ʃʝʢʦʚʠ ʟʘ 

ʢʦʥʪʨʦʣʫ ʘʩʪʤʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʣʝʯʝˁʝ ʠ ʨʝʜʦʚʥʦ ʦʜʨʞʘʚʘˁʝ ʢʦʥʪʨʦʣʝ ʙʦʣʝʩʪʠ. ʆʥʠ 

ʩʤʘˁʫʿʫ ʫʧʘʣʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʚʨʰʝ ʢʦʥʪʨʦʣʫ ʩʠʤʧʪʦʤʘ, ʠ ʩʤʘˁʫʿʫ ʙʫʜʫ˂ʠ ʨʠʟʠʢ 

ʦʜ ʧʦʛʦʨʰʘˁʘ ʠ ʧʘʜʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ. ʃʝʢʦʚʠ ʟʘ ʦʣʘʢʰʘˁʝ ʘʩʪʤʝ ʩʫ ʜʦʩʪʫʧʥʠ ʩʚʠʤ 

ʧʘʮʠʿʝʥʪʠʤʘ ʘʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʦʣʘʢʰʘˁʝ ʩʠʤʧʪʦʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠʭ ʪʦʢʦʤ ʧʦʛʦʨʰʘˁʝ 

ʘʩʪʤʝ. ʆʥʠ ʩʝ ʪʘʢʦʹʝ ʧʨʝʧʦʨʫʯʫʿʫ ʟʘ ʢʨʘʪʢʦʪʨʘʿʥʫ ʧʨʝʚʝʥʮʠʿʫ ʥʘʧʦʨʦʤ ʠʟʘʟʚʘʥʠʭ 

ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʝ. ɼʦʜʘʪʥʘ ʪʝʨʘʧʠʿʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʪʝʰʢʦʤ ʘʩʪʤʦʤ ʤʦʞʝ ʩʝ 

ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʢʘʜʘ ʧʘʮʠʿʝʥʪʠ ʠʤʘʿʫ ʪʨʘʿʥʝ ʩʠʤʧʪʦʤʝ ʠ/ʠʣʠ ʧʦʛʦʨʰʘˁʘ ʫʧʨʢʦʩ 

ʦʧʪʠʤʘʣʥʦʤ ʪʨʝʪʤʘʥʫ ʩʘ ʚʠʩʦʢʠʤ ʜʦʟʘʤʘ ʢʦʥʪʨʦʣʥʠʭ ʣʝʢʦʚʘ ʠ ʪʨʝʪʠʨʘˁʝ ʬʘʢʪʦʨʘ 

ʨʠʟʠʢʘ (118) 
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1.4. ʀʄʇʋʃʉʅɸ ʆʉʎʀʃʆʄɽʊʈʀɱɸ 

 

1.4.1. ɼʝʬʠʥʠʮʠʿʘ 

 

ʊʝʭʥʠʢʫ ʬʦʨʩʠʨʘʥʝ ʦʩʮʠʣʘʮʠʿʝ (ʊʌʆ) ʧʨʚʠ ʿʝ ʦʧʠʩʘʦ ɼʙʦ (Du Bois AB) 1956. ʛʦʜʠʥʝ 

ʢʘʦ ʤʝʪʦʜ ʦʜʨʝʹʠʚʘˁʘ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʤʧʝʜʘʥʮʝ (Z) (180). ʇʦʯʝʪʥʝ ʩʤʝʨʥʠʮʝ ʦ 

ʤʝʨʝˁʫ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʤʧʝʜʘʥʮʝ ʦʙʿʘʚˀʝʥʝ ʩʫ ʧʨʚʠ ʧʫʪ ʫ ʌʠʨʝʥʮʠ ʫ ʀʪʘʣʠʿʠ, 2000. 

ʛʦʜʠʥʝ ʪʦʢʦʤ 10. ʂʦʥʛʨʝʩʘ ʝʚʨʦʧʩʢʦʛ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʫʜʨʫʞʝˁʘ (Congress of 

European Respiratory Society - ERS). ʇʨʚʠ ʢʦʥʩʝʥʟʫʩ ʦ ʊʌʆ ʦʙʿʘʚˀʝʥ ʿʝ 2003. ʛʦʜʠʥʝ 

(181), ʘʣʠ ʥʠʿʝ ʩʪʘʥʜʘʨʜʠʟʦʚʘʦ ʦʚʘʿ ʤʝʪʦʜ. ʋ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʤ 

ʤʝʪʦʜʘʤʘ ʪʝʩʪʠʨʘˁʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʩʧʝʮʠʬʠʯʥʫ ʨʝʩʧʠʨʘʪʦʨʥʫ 

ʘʢʮʠʿʫ, ʊʌʆ ʦʜʨʝʹʫʿʝ ʠʤʧʝʜʘʥʮʫ ʪʦʢʦʤ ʩʧʦʥʪʘʥʦʛ ʜʠʩʘˁʘ ʧʨʝʢʦ ʦʜʥʦʩʘ ʧʨʠʪʠʩʢʘ  

(P) ʠ ʧʨʦʪʦʢʘ (V) ʫʥʦʩʦʤ ʩʠʛʥʘʣʘ ʫ ʨʝʩʧʠʨʘʪʦʨʥʠ ʩʠʩʪʝʤ. ʌʦʨʩʠʨʘʥʘ ʦʩʮʠʣʘʪʦʨʥʘ 

ʪʝʭʥʠʢʘ ʩʝ ʧʨʠʤʝˁʫʿʝ ʢʘʦ (182, 183) ʤʦʥʦʬʨʝʢʚʝʥʪʥʘ ʠ ʧʦʣʠʬʨʝʢʚʝʥʪʥʘ ʤʝʪʦʜʘ ʠʣʠ 

ʉʠʩʪʝʤ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿ ʝ (Impulse Oscillomtry System - ʀʆʉ). (184). ʇʨʚʘ 

ʠʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ ʫ ʉʨʙʠʿʠ ʠ ʨʝʛʠʦʥʫ ʿʝ ʫʨʘʹʝʥʘ 1997. ʛʦʜʠʥʝ ʫ 

ɺʦʿʥʦʤʝʜʠʮʠʥʩʢʦʿ ʘʢʘʜʝʤʠʿʠ (ɺʄɸ). 

ʉʣʠʢʘ 4. 

ʀʆʉ -ʈʝʩʧʠʨʘʪʦʨʥʘ ʠʤʧʝʜʘʥʮʘ (Z)

ɺʝʣʠʢʠ 

ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ

ʇʝʨʠʬʝʨʥʠ 

ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ

ʈ
ʝ
ʩ
ʧ
ʠ
ʨ
ʘ
ʪ
ʦ
ʥ
ʘ
 
ʠ
ʤ
ʧ
ʝ
ʜ
ʘ
ʥ
ʮ
ʘ

ʀʥʪʝʨʘʢʮʠʿʘ

Åʀʤʧʫʣʩʥʠ ʧʨʠʪʠʩʘʢ

Åʆʪʧʦʨ ʠ ʨʝʢʘʪʠʚʥʦʩʪ

 

ʉʣʠʢʘ 5. 

ɺʝʣʠʢʠ

ʜʠʩʘʿʥʠ

ʧʫʪʝʚʠ 

(R > 80%)

ʇʝʨʠʬʝʨʥʠ 

ʜʠʩʘʿʥʠ 

ʧʫʪʝʚʠ

(X > 70%)

ʃʘʨʠʥʢʩ

ʊʨʘʭʝʿʘ

ɹʨʦʥʭʠ

ɹʨʦʥʭʠʦʣʝ

ɸʣʚʝʦʣʘʨʥʠ ʜʫʢʪʫʩʠ

ɸʣʚʝʦʣʝ

cm²

2.5

2.0

5.0

1.8 x 10²

9.4 x 10²

5.8 x 10³

5.6 x 107

ʈʝʟʠʩʪʘʥʮʘ

[kPa/(L/s)]

0.06

0.10

0.04

ɻʝʥʝʨʘʮʠʿʘ

8-10

17

24

ʇʣʫ˂ʘ -ʤʦʨʬʦʣʦʛʠʿʘ ʪʫʙʝ- Weibel

R

X

FEV1

 

ʀʆʉ ʿʝ ʥʦʚ ʤʝʪʦʜ ʫ ʤʝʜʠʮʠʥʠ ʠ ʧʫʣʤʦʣʦʛʠʿʠ, ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʦʜʨʝʹʠʚʘˁʝ 

ʤʝʭʘʥʠʯʢʠʭ ʦʩʦʙʠʥʘ ʧʣʫ˂ʘ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʩʠʩʪʝʤʘ ʧʨʝʢʦ ʦʜʥʦʩʘ ʧʨʠʪʠʩʢʘ (P) ʠ 

ʧʨʦʪʦʢʘ (V) ʤʝʨʝˁʝʤ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʤʧʝʜʘʥʮʝ (Z). ʀʆʉ ʩʝ  ʢʦʨʠʩʪʠ ʟʘ ʦʜʨʝʹʠʚʘˁʝ 

ʤʝʭʘʥʠʯʢʠʭ ʦʩʦʙʠʥʘ ʧʣʫ˂ʘ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʩʠʩʪʝʤʘ ʤʝʨʝˁʝʤ ʨʝʩʧʠʨʘʪʦʨʥʝ 

ʠʤʧʝʜʘʥʮʝ ʧʨʝʢʦ ʫʥʦʩʘ ʟʚʫʯʥʠʭ ʠʤʧʫʣʩʘ (ʩʣʠʢʘ 4, 5). ʈʝʩʧʠʨʘʪʦʨʥʘ ʠʤʧʝʜʘʥʮʘ ʩʝ 

ʦʧʠʩʫʿʝ ʢʘʦ ʢʦʤʧʣʝʢʩʥʠ (ʤʘʪʝʤʘʪʠʯʢʠ ʧʦʿʘʤ) ʦʪʧʦʨ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʠ ʧʨʝʜʩʪʘʚˀʘ 
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ʠʥʪʝʨʘʢʮʠʿʫ ʠʟʤʝʹʫ ʠʤʧʫʣʩʥʦʛ ʧʨʠʪʠʩʢʘ, ʦʪʧʦʨʘ ʠ ʨʝʘʢʪʠʚʥʦʩʪʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛ 

ʩʠʩʪʝʤʘ, ʢʦʿʘ ʫʢˀʫʯʫʿʝ: ʦʪʧʦʨ ʠʣʠ ʨʝʟʠʩʪʘʥʮʫ (R) ʠ ʨʝʘʢʪʘʥʩʫ (X) (183). 

 

ʉʣʠʢʘ 6. 

ʈʝʟʠʩʪʘʥʮʘ(R)

Åʈʝʟʫʣʪʘʪ ʤʝʭʘʥʠʯʢʦʛ

ʜʠʩʘˁʘ

Åʊʨʦʰʠ ʚʝʥʪʠʣʘʪʦʨʥʫ

ʝʥʝʨʛʠʿʫ ʠ ʧʨʝʪʚʘʨʘ ʿʝ 

ʫ ʪʦʧʣʦʪʥʫ.
ʝʢʩʪʨʘʪʦʨʘʢʘʣʥʦ

ʮʝʥʪʨʘʣʥʦ

ʧʝʨʠʬʝʨʥʦ

 

ʉʣʠʢʘ 7. 

ʂʘʧʘʮʠʪʘʥʩʘ(C)

Åʂʦʨʝʩʧʦʥʜʠʨʘ ʩʘ

ʪʨʘʭʝʦʙʨʦʥʭʠʿʘʣʥʠʤ

ʝʣʘʩʪʠʮʠʪʝʪʦʤ ʠ

ʧʨʦʤʝʥʘʤʘ ʫ ʧʣʫ˂ʥʦʤ

ʧʘʨʝʥʭʠʤʫ.

Åʅʝʛʘʪʠʚʥʠ

ʜʝʦ ʨʝʘʢʪʘʥʩʝ.
ʊʢʠʚʦ/ʝʣʘʩʪʠʯʥʦʩʪ ʪʦʨʘʢʩʘ

ʇʝʨʠʬʝʨʥʘ ʦʧʩʪʨʫʢʮʠʿʘ

 

ʈʝʟʠʩʪʘʥʮʘ ʿʝ ʨʝʘʣʥʠ ʜʝʦ ʠʤʧʝʜʘʥʮʝ, ʠ ʧʨʝʜʩʪʘʚˀʘ ʨʝʟʫʣʪʘʪ ʤʝʭʘʥʠʯʢʦʛ ʜʠʩʘˁʘ ʠ 

ʦʪʧʦʨʘ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʪʨʦʰʠ ʚʝʥʪʠʣʘʪʦʨʥʫ ʠ ʧʨʝʪʚʘʨʘ ʿʝ ʫ ʪʦʧʣʦʪʫ ʝʥʝʨʛʠʿʫ 

(ʩʣʠʢʘ 6). ʈʝʘʢʪʘʥʩʘ ʿʝ ʠʤʘʛʠʥʘʨʥʠ ʜʝʦ ʠʤʧʝʜʘʥʮʝ, ʧʨʝʜʩʪʘʚˀʘ ʨʝʘʢʪʠʚʥʠ ʦʪʧʦʨ 

ʢʦʿʠ ʿʝ ʩʘʜʨʞʘʥ ʫ ʜʝʣʫ ʧʣʫ˂ʘ ʛʜʝ ʥʠʿʝ ʤʦʛʫ˂ʝ ʠʟʤʝʨʠʪʠ ʨʝʘʣʘʥ ʦʪʧʦʨ, ʘ ʪʦ ʿʝ 60% 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʘ ʧʝʨʠʬʝʨʠʿʠ. ʈʝʘʢʪʘʥʩʘ ʩʘʜʨʞʠ ʜʚʝ ʢʦʤʧʦʥʝʥʪʝ: ʢʘʧʘʮʠʪʘʥʩʫ (C) 

ʠ ʠʥʪʝʨʪʘʥʩʫ (I). ʂʘʧʘʮʠʪʘʥʩʘ ʿʝ ʥʝʛʘʪʠʚʥʠ ʜʝʦ ʨʝʘʢʪʘʥʩʝ, ʢʦʨʝʩʧʦʥʠʜʠʨʘ ʩʘ 

ʪʘʭʝʦʙʨʦʥʭʠʿʘʣʥʠʤ ʝʣʘʩʪʠʮʠʪʝʪʦʤ ʠ ʧʨʦʤʝʥʘʤʘ ʫ ʧʣʫʥ˂ʦʤ ʧʘʨʝʥʭʠʤʫ, ʠ ʠʤʘ 

ʩʧʦʩʦʙʥʦʩʪ ʩʢʣʘʜʠʰʪʝˁʘ ʝʥʝʨʛʠʿʝ ʫ ʧʣʫ˂ʠʤʘ (elastic recoil) ʢʦʿʘ ʿʝ ʧʦʪʨʝʙʥʘ ʟʘ 

ʧʘʩʠʚʥʫ ʝʢʩʧʠʨʘʮʠʿʫ (183) (ʉʣʠʢʘ 7).  

 

ʉʣʠʢʘ 8. 

ʀʥʝʨʪʘʥʩʘ(I)

Åʂʦʨʝʩʧʦʥʜʠʨʘ ʩʘ ʢʨʝʪʘˁʝʤ

ʚʘʟʜʫʭʘ ʫ ʙʨʦʥʭʠʿʘʣʥʦʤ

ʩʪʘʙʣʫ.

Åʇʦʟʠʪʠʚʥʠ ʜʝʦ 

ʨʝʘʢʪʨʘʥʩʝ.

Åʅʝʤʘ ʢʣʠʥʠʯʢʦʛ ʟʥʘʯʘʿʘ.ʝʢʩʪʨʘʪʦʨʘʢʩ

ʮʝʥʪʨʘʣʥʦ

ʉʣʠʢʘ 9. 

ʈʝʩʧʠʨʪʦʨʥʘ ʠʤʧʝʜʘʥʮʘ

Z = Pm / Vô= R + jX

R

X

ʈʝʟʠʩʪʘʥʮʘ ʜʠʩʘʿʥʠ ʧʫʪʝʚʘ

ʈʝʘʢʪʘʥʩʘ ʧʣʫ˂ʘ

ɻʣʘʚʥʘ ʤʝʨʝˁʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ

ʇʦʪʨʝʙʥʦ ʜʚʘ 

ʧʘʨʘʤʝʪʨʘ

PmVô
ʉʦʬʪʚʝʨ

ʇʨʝʪʚʘʨʘʯ
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ʀʥʝʨʪʘʥʩʘ ʧʨʝʜʩʪʘʚˀʘ ʧʦʟʠʪʠʚʥʠ ʜʝʦ ʨʝʘʢʪʘʥʩʝ ʠ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩʘ ʢʨʝʪʘˁʝʤ 

ʚʘʟʜʫʭʘ ʫ ʙʨʦʥʭʠʿʘʣʥʦʤ ʩʪʘʙʣʫ, ʠ ʥʝʤʘ ʢʣʠʥʠʯʢʦʛ ʟʥʘʯʘʿʘ (ʩʣʠʢʘ 8).  

ʈʝʩʧʠʨʘʪʦʨʥʘ ʠʤʧʝʜʘʥʮʘ ʩʝ ʤʝʨʠ ʠʤʧʫʣʩʥʠʤ ʦʩʮʠʣʦʤʝʪʨʦʤ (Impulse Oscillometer,  

Care Fusion Master Screen IOS, Wurtzburg, Germany). ɻʣʘʚʥʘ ʦʜʣʠʢʘ ʀʆʉ-ʘ ʿʝ ʜʘ 

ʛʝʥʝʨʠʰʝ ʥʝʧʨʝʢʠʜʥʠ ʩʧʝʢʪʘʨ ʩʠʛʥʘʣʘ ʫ ʦʜʨʝʹʝʥʦʤ ʬʨʝʢʚʝʥʪʥʦʤ ʦʧʩʝʛʫ. ʀʆʉ 

ʧʨʦʜʫʢʫʿʝ ʥʝʧʨʝʢʠʜʥʠ ʠʤʧʫʣʩʥʠ ʩʠʛʥʘʣ ʫ ʚʨʝʤʝʥʩʢʦʤ ʦʧʩʝʛʫ ʢʦʿʠ ʤʦʨʘ ʙʠʪʠ 

ʦʜʚʦʿʝʥ ʦʜ ʜʠʩʘˁʘ ʬʠʣʪʨʠʨʘˁʝʤ ʩʠʛʥʘʣʘ, ʘ ʦʚʦ ʩʝ ʚʨʰʠ ʘʥʘʣʠʟʦʤ ʚʨʝʤʝʥʘ ʠ 

ʬʨʝʢʚʝʥʮʠʿʝ ʧʨʝʢʦ ɹʨʟʝ ʌʫʨʠʿʝʦʚʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ (Fast Fourier Transformation -

FFT) ʫ ʜʠʩʢʨʝʪʥʠ ʩʠʛʥʘʣ ʫ ʬʨʝʢʚʝʥʪʥʦʤ ʦʧʩʝʛʫ. ɼʝʣʦʚʠ ʀʆʉ-ʘ ʩʫ ʫʩʥʠʢ, ʛʝʥʝʨʘʪʦʨ 

ʠʤʧʫʣʩʘ ʠʣʠ ʟʚʫʯʥʠʢ (loudspeaker), Y-ʘʜʘʧʪʝʨ, ʧʥʝʫʤʦʪʘʭʦʛʨʘʬ, ʢʨʘʿˁʠ ʦʪʧʦʨʥʠʢ 

ʠʣʠ ʤʝʤʙʨʘʥʘ, ʧʨʝʪʚʘʨʘʯ (transducer) ʠ ʢʦʤʧʿʫʪʝʨʩʢʠ ʧʨʦʛʨʘʤ (software) (ʩʣʠʢʘ 9).  

 

1.4.2.    ɻʣʘʚʥʝ ʦʜʣʠʢʝ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ 

 

ʀʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ ʿʝ ʥʝʠʥʚʘʟʠʚʘʥ, ʙʨʟ, ʢʦʤʬʦʨʘʥ ʤʝʪʦʜ, ʙʝʟ ʬʦʨʩʠʨʘʥʦʛ 

ʤʘʥʝʚʨʘ, ʜʝʣʠʤʠʯʥʦ ʟʘʭʪʝʚʘʥ ʧʨʠ ʤʠʨʥʦʤ ʜʠʩʘˁʫ. ʈʝʩʧʠʨʘʪʦʨʥʘ ʠʤʧʝʜʘʥʮʘ ʩʝ 

ʦʜʨʝʹʫʿʝ ʛʝʥʝʨʠʩʘˁʝʤ ʠʤʧʫʣʩʥʦʛ ʩʠʛʥʘʣʘ ʫ ʩʧʝʢʪʘʨʫ ʦʜ 0-200 Hz, ʘ ʚʘʞʘʥ ʦʧʩʝʛ ʿʝ 

ʦʜ 5 ʜʦ 35 Hz. ɺʨʝʤʝ ʢʦʿʝ ʿʝ ʜʦʚʦˀʥʦ ʟʘ ʢʚʘʣʠʪʝʪʥʦ ʪʝʩʪʠʨʘˁʝ ʿʝ ʦʜ 10-20 ʩʝʢʫʥʜʠ, 

ʘʢʦ ʿʝ ʜʦʙʨʦ ʘʜʘʧʪʠʨʘʥ ʠʩʧʠʪʘʥʠʢ  (185). ʉʥʠʤʘˁʝ ʩʝ ʚʨʰʠ ʚʠʩʦʢʦʤ ʨʝʟʦʣʫʮʠʿʦʤ ʩʘ 

ʤʘʢʩʠʤʘʣʥʠʭ 10 ʤʝʨʝˁʘ ʫ ʩʝʢʫʥʜʠ. ʀʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ ʿʝ ʢʦʤʧʣʝʤʝʥʪʘʨʘʥ 

ʤʝʪʦʜ ʩʘ ʩʧʠʨʦʤʝʪʨʠʿ ʦʤ, ʪʝʣʝʩʥʦʤ ʧʣʝʪʠʟʤʦʛʨʘʬʠʿʦʤ, ʜʠʬʫʟʠʿʦʤ. (183).  

 

1.4.3.    ʇʨʠʤʝʥʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿ ʝ  

 

ʆʩʥʦʚʥʘ ʤʦʛʫ˂ʥʦʩʪ ʀʆʉ-ʘ ʿʝ ʜʘ ʜʠʬʝʨʝʥʮʠʨʘ ʮʝʥʪʨʘʣʥʫ ʠ ʧʝʨʠʬʝʨʥʫ ʦʧʩʪʨʫʢʮʠʿʫ, 

ʰʪʦ ʿʝ ʢʣʠʥʠʯʢʠ ʚʝʦʤʘ ʢʦʨʠʩʥʦ. ʀʆʉ ʛʨʘʬʠʯʢʠʤ ʧʨʠʢʘʟʦʤ ʤʦʞʝ ʜʘ ʜʠʬʝʨʝʥʮʠʨʘ 

ʨʝʩʧʠʨʘʪʦʨʥʠ ʢʦʣʘʧʩ ʠ ʦʧʩʪʨʫʢʮʠʿʫ. ʀʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ ʿʝ ʩʝʥʟʠʪʠʚʘʥ ʤʝʪʦʜ 

ʟʘ ʧʨʦʮʝʥʫ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ, ʰʪʦ ʿʝ ʢʦʨʠʩʥʦ ʟʘ ʨʘʥʫ ʜʠʿʘʛʥʦʟʫ ʘʩʪʤʝ. 

ʇʦʰʪʦ ʪʝʩʪʠʨʘˁʝ ʦʚʠʤ ʤʝʪʦʜʦʤ ʫʛʣʘʚʥʦʤ ʥʝ ʟʘʚʠʩʠ ʦʜ ʢʦʦʧʝʨʘʮʠʿʝ ʧʘʮʠʿʝʥʪʘ ʤʦʞʝ  

ʩʝ ʫʧʦʪʨʝʙʠʪʠ ʢʦʜ ʜʝʮʝ, ʩʪʘʨʠʿʠʭ ʦʩʦʙʝ, ʪʝʰʢʦ ʧʦʢʨʝʪʥʠʭ ʠ ʠʥʪʫʙʠʨʘʥʠʭ ʙʦʣʝʩʥʠʢʘ. 

(183). ʉʠʩʪʝʤ ʤʝʨʝˁʘ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʤʧʝʜʘʥʮʝ ʟʘ ʩʚʝ ʦʚʝ ʛʦʜʠʥʝ ʥʘʰʘʦ ʿʝ ʩʚʦʿʝ 
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ʤʝʩʪʦ ʫ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʦʤ ʨʘʜʫ ʠ ʢʣʠʥʠʯʢʦʿ ʧʨʘʢʩʠ, ʧʨʝ ʩʚʝʛʘ ʫ ʧʫʣʤʦʣʦʛʠʿʠ 

(186,187), ʧʝʜʠʿʘʪʨʠʿʠ (188), ʛʝʨʠʿʘʪʨʠʿʠ (189) ʤʝʜʠʮʠʥʠ ʨʘʜʘ (190)  

ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʿʠ (191), ʘʥʝʩʪʝʟʠʦʣʦʛʠʿʠ (192), ʩʧʦʨʪʩʢʦʿ ʤʝʜʠʮʠʥʠ (193), 

ʢʘʨʜʠʦʣʦʛʠʿʠ, (194), ʚʝʪʝʨʠʥʠ (195) ʠ ʠʜʝʣʘʥ ʿʝ ʟʘ ʠʟʚʦʹʝˁʝ ʙʨʦʥʭʦʜʠʤʘʥʩʢʠʭ 

ʪʝʩʪʦʚʘ  (196). 

 

1.4.4.    ɻʣʘʚʥʘ ʤʝʨʝˁʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ  

 

ɻʣʘʚʥʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʝ ʜʘʿʝ ʪʝʩʪʠʨʘˁʝ ʩʘ ʠʤʧʫʣʩʥʠʤ ʦʩʮʠʣʦʤʝʪʨʦʤ ʩʫ (ʩʣʠʢʘ 7) 

ʦʪʧʦʨ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ ʨʝʘʢʪʘʥʩʘ ʧʣʫ˂ʘ, ʢʘʦ ʟʙʠʨ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʤʧʝʜʘʥʮʝ 

(Z=R+X). ʅʘ ʦʩʥʦʚʫ ʤʝʨʝˁʘ ʠʤʧʝʜʘʥʮʝ ʠʟʚʦʜʝ ʩʝ ʩʣʝʜʝ˂ʠ ʚʘʞʥʠ ʧʘʨʘʤʝʪʘʨʠ ʢʦʿʠ 

ʩʤʦ ʧʦʜʝʣʠʣʠ ʫ ʯʝʪʠʨʠ ʛʨʫʧʝ (183): ʫʢʫʧʥʘ ʨʝʩʧʠʨʘʪʦʨʥʘ ʠʤʧʝʜʘʥʩʘ ʥʘ 5 Hz (Zrs5); 

ʧʘʨʘʤʝʪʨʠ ʦʪʧʦʨʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (Rrs5, Rrs20, Rrs5-Rrs20); ʧʘʨʘʤʝʪʨʠ ʧʣʫ˂ʥʝ 

ʨʝʘʢʪʘʥʩʝ (Xrs5, Fres, AX); ʦʩʪʘʣʠ ʧʘʨʘʤʝʪʨʠ (Co5, Co20). 

ʇʘʨʘʤʝʪʨʠ ʧʣʫ˂ʥʝ ʨʝʟʠʩʪʘʥʮʝ: 

¶ ʆʪʧʦʨ ʥʘ 5 Hz (Rrs5), ʥʘʿʚʘʞʥʠʿʠ ʧʘʨʘʤʝʪʘʨ ʠʩʧʠʪʠʚʘˁʘ ʠ ʧʨʝʜʩʪʘʚˀʘ ʦʪʧʦʨ 

ʪʨʘʭʝʦʙʨʦʥʭʠʿʘʣʥʦʛ ʩʪʘʙʣʘ. ʆʪʧʦʨ ʥʘ 5 Hz ʧʨʦʮʝˁʫʿʝ ʮʝʥʪʨʘʣʥʝ, ʧʝʨʠʬʝʨʥʝ ʠ 

ʝʢʩʪʨʘʪʦʨʘʢʘʣʥʝ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ. Rrs5 ʩʝ ʠʟʨʘʞʘʚʘ ʫ ʘʧʩʦʣʫʪʥʠʤ ʠ ʨʝʣʘʪʠʚʥʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʠ ʛʨʘʬʠʯʢʠ. ʂʦʨʠʩʪʘʥ ʿʝ ʫ ʧʦʿʝʜʠʥʘʯʥʦʤ ʤʝʨʝˁʫ ʠ ʢʦʜ 

ʙʨʦʥʭʦʜʠʥʘʤʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ. (ʩʣʠʢʘ 10).  

¶ ʆʪʧʦʨ ʥʘ 20 Hz (Rrs20) ʝʚʘʣʫʠʨʘ ʮʝʥʪʨʘʣʥʝ ʠ ʝʢʩʪʨʘʪʦʨʘʢʘʣʥʝ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ, 

ʢʦʨʠʩʪʘʥ ʫ ʧʨʦʮʝʥʠ ʮʝʥʪʨʘʣʥʝ ʦʧʩʪʨʫʢʮʠʿʝ. ʆʪʧʦʨ ʥʘ 20 Hz ʩʝ ʠʟʨʘʞʘʚʘ ʫ 

ʘʧʩʦʣʫʪʥʠʤ ʠ ʨʝʣʘʪʠʚʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠ ʛʨʘʬʠʯʢʠ.  

¶ ʈʘʟʣʠʢʘ ʦʪʧʦʨʘ ʥʘ 5 ʠ 20 Hz (Rrs5- Rrs20) ʠʟʚʝʜʝʥ ʿʝ ʧʘʨʘʤʝʪʘʨ ʟʘ ʧʨʠʢʘʟ 

ʜʦʤʠʥʘʥʪʥʦʩʪʠ ʮʝʥʪʨʘʣʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʝʨʠʬʝʨʥʫ ʦʧʩʪʨʫʢʮʠʿʫ ʠ ʦʙʨʥʫʪʦ. ʅʝʤʘ 

ʧʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʠ ʧʣʫ˂ʥʝ ʨʝʘʢʪʘʥʩʝ ʩʫ ʥʦʚʠʥʘ ʫ ʧʨʠʩʪʫʧʫ ʧʨʦʮʝʥʝ ʬʫʥʮʠʿʝ ʧʣʫ˂ʘ. 

ʈʝʘʢʪʘʥʩʘ ʿʝ ʚʘʞʥʘ ʟʘ ʧʨʦʮʝʥʫ ʧʝʨʠʬʝʨʠʿʝ ʧʣʫ˂ʘ. ʈʝʘʢʪʘʥʩʘ ʩʝ ʠʟʨʘʞʘʚʘ ʫ 

ʘʧʩʦʣʫʪʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠ ʛʨʘʬʠʯʢʠʤ ʧʨʠʢʘʟʦʤ. ʂʨʠʚʘ ʨʝʘʢʪʘʥʩʝ ʤʦʞʝ ʧʨʠʢʘʟʘʪʠ 

Ăʧʣʘʪʦñ ʢʦʿʠ  ʫʢʘʟʫʿʝ ʥʘ ʝʢʩʪʨʘʪʦʨʘʢʘʣʥʫ ʦʧʩʪʨʫʢʮʠʿʫ. ʇʘʨʘʤʝʪʨʠ ʨʝʘʢʪʘʥʩʝ ʢʦʿʠ ʩʝ 

ʢʦʨʠʩʪʝ ʩʫ:  
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¶ ʈʝʘʢʪʘʥʩʘ ʥʘ 5 Hz (Xrs5) ʜʘʿʝ ʥʘʤ ʥʦʚʫ ʠ ʧʦʪʧʫʥʠʿʫ ʠʥʬʦʨʤʘʮʠʿʫ ʦ ʦʧʩʪʨʫʢʮʠʿʠ 

ʥʘ ʧʝʨʠʬʝʨʠʿʠ ʧʣʫ˂ʘ. ʈʝʘʢʪʘʥʩʘ ʥʘ 5 Hz ʩʝ ʠʟʨʘʞʘʚʘ ʫ ʘʧʩʦʣʫʪʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ, ʠ 

ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʣʠʢʫ ʦʩʪʚʘʨʝʥʝ ʠ ʧʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ, ʟʥʘʯʘʿʥʘ ʘʢʦ ʿʝ ʦʥʘ ʧʨʝʢʦ -

0.15 kPa/(l/s). ɺʘʞʘʥ ʧʘʨʘʤʝʪʘʨ ʫ ʨʝʜʦʚʥʦʤ ʪʝʩʪʠʨʘˁʫ ʢʦʜ ʧʨʦʮʝʥʝ ʜʠʩʪʘʣʥʝ 

ʦʧʩʪʨʫʢʮʠʿʝ (ʩʣʠʢʘ 11). 

¶ ʈʝʟʦʥʘʥʪʥʘ ʬʨʝʢʚʝʥʮʘ (Fres) ʠʟʨʘʞʘʚʘ ʩʝ ʫ ʘʧʩʦʣʫʪʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠ 

ʧʨʝʜʩʪʘʚˀʘ ʤʝʩʪʦ ʫʢʨʰʪʘˁʘ ʢʨʠʚʝ ʨʝʘʢʪʘʥʩʝ ʩʘ ʥʫʣʪʦʤ ʦʩʦʤ. ʋʟ Rrs5 ʥʘʿʚʘʞʥʠʿʠ ʿʝ 

ʧʘʨʘʤʝʪʘʨ ʟʘ ʙʨʦʥʭʦʜʠʥʘʤʩʢʘ ʠʩʧʠʪʠʚʘˁʘ.  

¶ ɸʩʪʤʘ ʠʥʜʝʢʩ (ɸX) ʠʣʠ ɻʦʣʜʤʘʥʦʚ ʪʨʦʫʛʘʦ ʠʣʠ ʧʦˀʝ ʨʝʘʢʪʘʥʩʝ, ʠʟʨʘʞʘʚʘ ʩʝ ʫ 

ʘʧʩʦʣʫʪʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ. ʇʨʝʜʩʪʘʚˀʘ ʨʝʟʦʥʘʪʥʫ ʦʙʣʘʩʪ ʠʟʤʝʹʫ ʥʫʣʪʝ ʦʩʝ ʠ ʢʨʠʚʝ 

ʨʝʘʢʪʘʥʩʝ. ʂʦʨʠʩʪʠ ʩʝ ʩʘʤʦ ʢʘʦ ʦʨʠʿ ʝʥʪʘʮʠʿʘ ʟʘ ʙʨʦʥʭʦʜʠʥʘʤʩʢʘ ʠʩʧʠʪʠʚʘˁʘ ʿʝʨ ʠʤʘ 

ʚʝʣʠʢʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪ. 

 

ʉʣʠʢʘ 10. 

ʀʆʉ -ʘʩʪʤʘ ïʎʝʥʪʨʘʣʥʘ ʦʧʩʪʨʫʢʮʠʿʘ
cR5 > 150% ʧʨʝʜ.

cR20 > 150% ʧʨʝʜ.

cR5 - R20 -ʙʝʟ ʨʘʟʣʠʢʝ

cX5 -ʥʦʨʤʘʣʘʥ 

Pʝʟʠʩʪʘʥʮa ʩʧʝʢʪʘʨ 

0       5 10              20 30       40 f
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ʋʢʫʧʥʦʎʝʥʪʨʘʣʘʥʦʎʝʥʪʨʘʣʥʘ ʦʧʩʪʨʫʢʮʠʿʘ
R5 < 150% ʧʨʝʜ.*ʥʦʨʤʘʣʘʥ 

R5 > 150% ʧʨʝʜ.ʣʘʢ

R5 > 200% ʧʨʝʜ.ʫʤʝʨʝʥ

R5 > 250% ʧʨʝʜ.ʪʝʞʘʢ

R5 > 300% ʧʨʝʜ.ʚʝʦʤʘ ʪʝʞʘʢ

 

ʉʣʠʢʘ 11. 

ʀʆʉ ïʍʆɹʇ ïʇʝʨʠʬʝʨʥʘ ʦʧʩʪʨʫʢʮʠʿʘ

c R5 > 150% ʧʨʝʜ.

c R20 < ʠʣʠ > 150%

c R5 - R20 -ʠʟʨʘʞʝʥʘ

c X5 > - 0.15 

ʈʝʟʠʩʪʘʥʮʘ ʩʧʝʢʪʘʨ
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ʃʠʥʠʿʘ ʧʨʝʜ.ʚʨʝʜ.

ʈʝʘʢʪʘʥʩʘ ʩʧʝʢʪʘʨ
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X [kPa/(L/s)]
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X5

ʇʝʨʠʬʝʨʥʘ ʦʧʩʪʨʫʢʮʠʿʘ

ʇʨʝʜ- X5 < 0.15 ʥʦʨʤʘʣʘʥ

ʇʨʝʜ - X5 > 0.15ʣʘʢ

ʇʨʝʜ - X5 > 0.30ʫʤʝʨʝʥ

ʇʨʝʜ - X5 > 0.45ʪʝʞʘʢ

ʇʨʝʜ - X5 > 0.60 ʚʝʦʤʘ ʪʝʞʘʢ

 

1.4.5. ʊʫʤʘʯʝˁʝ ʥʘʣʘʟʘ 

 

ʊʫʤʘʯʝˁʝ ʥʘʣʘʟʘ ʧʨʝʤʘ ʢʦʥʩʪʨʫʢʪʦʨʫ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʦʧʩʪʨʫʢʮʠʿʝ ʤʦʛʫ ʙʠʪʠ 

ʩʪʘʥʜʘʨʜʥʘ, ʧʨʦʰʠʨʝʥʘ, ʟʘ ʙʨʦʥʭʦʜʠʥʘʤʩʢʘ ʪʝʩʪʠʨʘˁʘ, ʢʘʦ ʠ ʘʥʘʣʠʟʘ Ăʫʜʘʭ ʧʦ ʫʜʘʭñ 

(Ăbreath by breathñ) ʠ ʤʦʜʝʣ ʠʥʪʝʨʧʨʝʪʘʮʠʿe. (183, 182). ʉʪʘʥʜʘʨʜʥʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ. ʌʫʥʢʮʠʿʘ ʧʣʫ˂ʘ ʿʝ ʥʦʨʤʘʣʥʘ ʘʢʦ ʩʫ ʜʚʘ ʛʣʘʚʥʘ ʧʘʨʘʤʝʪʨʘ Rrs5 ʠ 

Xrs5 ʫ ʥʦʨʤʘʣʥʦʤ ʦʧʩʝʛʫ. ʈʝʟʠʩʪʘʥʮʘ ʥʘ 5 Hz ʿʝ ʧʘʪʦʣʦʰʢʠ ʠʟʤʝˁʝʥʘ ʘʢʦ ʩʫ 

ʘʢʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʚʠʹʝʥʝ ʧʦʚʝ˂ʘʥʝ ʟʘ 150% ʠ ʚʠʰʝ, ʜʦʢ ʠʟʚʝʜʝʥʘ 

ʧʘʪʦʣʦʰʢʘ ʚʨʝʜʥʦʩʪ Xrs5 ʩʝ ʜʦʙʠʿʘ ʠʟ ʨʘʟʣʠʢʝ ʘʢʪʠʚʥʝ ʠ ʧʨʝʜʚʠʹʝʥʝ ʘʢʦ ʿʝ ʧʨʝʢʦ -
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0.15 kPa/(l/s). ʈʝʟʠʩʪʘʥʮʘ ʥʘ 5 Hz ʧʨʦʮʝˁʫʿʝ ʮʝʥʪʨʘʣʥʫ ʠ ʧʝʨʠʬʝʨʥʫ ʦʩʪʨʫʢʮʠʿʫ, ʜʦʢ 

Xrs5 ʿʝ ʧʦʢʘʟʘʪʝˀ ʩʘʤʦ ʧʝʨʠʬʝʨʥʝ. ʇʘʨʘʤʝʪʨʠ Rrs5 ʠ Xrs5 ʦʜʨʝʹʫʿʫ ʩʪʝʧʝʥ ʪʝʞʠʥʝ 

ʙʦʣʝʩʪʠ, ʘ 2005. ʛʦʜʠʥʝ ʧʨʝʤʘ ʢʣʘʩʥʠʤ ʠʥʪʝʨʚʘʣʠʤʘ ʫʨʘʹʝʥʘ ʿʝ ʢʣʘʩʠʬʠʢʘʮʠʿʝ 

ʧʨʝʤʘ ʍʘʥʩ ɱʫʨʛʝʥ ʉʤʠʪʫ (Hans-JŤrgen Smith), ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ ʫ ʩʦʬʪʚʝʨ. 

ʈʝʬʝʨʝʥʪʥʝ ʚʨʝʜʦʩʪʠ ʢʦʿʝ ʩʫ ʠʥʩʪʘʣʠʨʘʥʝ ʫ ʩʦʬʪʚʝʨʫ ʚʘʣʠʜʥʝ ʩʫ ʦʜ 2 ʜʦ 100 ʛʦʜʠʥʘ 

ʩʪʘʨʦʩʪʠ. ʇʨʦʰʠʨʝʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ. ʇʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ Rrs5 ʘʢʦ ʧʨʘʪʠʪʠ 

ʧʦʚʠʰʝʥ Rrs20, ʠ ʘʢʦ ʿʝ ʠʟʥʘʜ 150% ʦʜ ʧʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʫʢʘʟʫʿʝ ʥʘ 

ʧʨʦʢʩʠʤʘʣʥʫ ʦʧʩʪʨʫʢʮʠʿʫ, ʢʦʿʘ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʘ ʘʩʪʤʫ (197). ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

Rrs20 ʫʢʘʟʫʿʫ ʥʘ ʮʝʥʪʨʘʣʥʫ ʦʧʩʪʨʫʢʮʠʿʫ. ʈʘʟʣʠʢʘ Rrs20 ʫ ʦʜʥʦʩʫ ʥʘ Rrs5, ʠʟʜʚʘʿʘ ʩʝ 

ʢʘʦ ʧʨʝʜʠʢʪʦʨ ʩʪʘˁʘ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ (198). ʆʮʝʥʘ ʙʨʦʥʭʦʜʠʥʘʤʩʢʠʭ 

ʪʝʩʪʦʚʘ. ɿʘ ʙʨʦʥʭʦʧʨʦʚʦʢʘʮʠʦʥʠ (ɹʇ) ʪʝʩʪ ʧʨʝʧʦʨʫʢʘ ʟʘ ʧʦʟʠʪʠʚʘʥ ʥʘʣʘʟ ʢʦʿʠ ʿʝ 

ʝʢʚʠʚʘʣʝʥʪ ʧʘʜʫ FEV1 ʟʘ 20%, ʿʝʩʪʝ ʫʚʝ˂ʘˁʝ ʚʨʝʜʥʦʩʪʠ Rrs5 ʟʘ 40% ʠ Fres ʟʘ 35%. 

ɿʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ (ɹɼ) ʪʝʩʪ ʧʨʝʤʘ ʢʦʥʩʪʨʫʢʪʦʨʫ ʝʢʚʠʚʘʣʝʥʪ ʧʦʨʘʩʪʫ FEV1 ʦʜ 

12% ʿʝ ʧʘʜ ʚʨʝʜʥʦʩʪʠ Rrs5 ʟʘ  25% ʠ Fres ʟʘ 20% (199). Ăʋʜʘʭ ʧʦ ʫʜʘʭñ ʘʥʘʣʠʟʘ ʥʝ 

ʧʨʠʤʝˁ ʫʿʝ ʩʝ ʫ ʩʘʤʦ ʫ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʦʤ ʨʘʜʫ (181). ʄʦʜʝʣ ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ 

ʧʨʝʜʩʪʘʚˀʘ ʰʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʮʝʥʪʨʘʣʥʠʭ, ʧʝʨʠʬʝʨʥʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʧʣʫ˂ʘ ʠ 

ʟʠʜʘ ʛʨʫʜʥʦʛ ʢʦʰʘ ʩʘ ʧʨʠʢʘʟʦʤ ʜʦʤʠʥʘʥʪʥʦʩʪʠ ʦʧʩʪʨʫʢʮʠʿʝ. ʉʣʫʞʠ ʟʘ ʧʨʠʢʘʟ 

ʥʘʣʘʟʘ ʧʘʮʠʿʝʥʪʫ (182). ʊʫʤʘʯʝˁʝ ʥʘʣʘʟʘ ʿʝ ʤʦʛʫ˂ʝ ʠ ʝʤʧʠʨʠʿʩʢʠʤ ʤʦʜʝʣʦʤ ʥʘ 

ʦʩʥʦʚʫ ʩʠʤʧʪʦʤʘ, ʘʣʝʨʛʦʣʦʰʢʠʭ ʪʝʩʪʦʚʘ ʠ ʙʨʦʥʭʦʜʠʥʘʤʩʢʠʤ ʪʝʩʪʦʚʠʤʘ (200). 
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2. ʎʀɲɽɺʀ ʀ ʍʀʇʆʊɽɿɸ ʀʉʊʈɸɾʀɺɸɳɸ  

 

 ʎʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ 

 

1. ʋʪʚʨʜʠʪʠ ʫʯʝʩʪʘʣʦʩʪ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ.  

 

2. ʋʪʚʨʜʠʪʠ ʩʝʥʟʠʪʠʚʥʦʩʪ, ʩʧʝʮʠʬʠʯʥʦʩʪ, ʧʦʟʠʪʠʚʥʝ ʠ ʥʝʛʘʪʠʚʥʝ ʧʨʝʜʠʢʪʠʚʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʜʠʿʘʛʥʦʟʝ ʙʨʦʥʭʠʿʘʣʥʝ 

ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ Ăʟʣʘʪʥʠ ʩʪʘʥʜʘʨʜñ - ʩʧʠʨʦʤʝʪʨʠʿʫ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ 

ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ. 

 

3. ʋʪʚʨʜʠʪʠ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨa ʠʤʧʫʣʩʥʝ 

ʦʩʮʠʣʦʤʝʪʨʠʿʝ (Zrs5, Rrs5, Rrs20, Rrs5-Rrs20, Xrs5, Fres, AX) ʩʘ ʩʧʠʨʦʤʝʪʨʠʿʦʤ (FVC, 

FEV1, FEV1/FVC, FEF50, FEF25/75), ʚʨʝʜʥʦʩʪʠʤʘ ʫʢʫʧʥʦʛ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʫ ʢʨʚʠ, 

ʙʨʦʿʫ ʝʦʟʠʥʦʬʠʣʘ ʫ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʿ ʢʨʚʥʦʿ ʩʣʠʮʠ, ʚʨʝʜʥʦʩʪʠʤʘ ɺʠʟʫeʣʥʦ ʘʥʘʣʦʛʥʝ 

ʩʢʘʣʝ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ.  

 

ʍʠʧʦʪʝʟʘ ʠʩʪʨʘʞʠʚʘˁʘ 

 

1. ʀʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ ʠʤʘ ʙʦˀʫ ʩʝʥʟʠʪʠʚʥʦʩʪ ʠ ʦʛʨʘʥʠʯʝʥʫ ʩʧʝʮʠʬʠʯʥʦʩʪ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʧʠʨʦʤʝʪʨʠʿʫ ʢʦʜ ʜʦʢʘʟʠʚʘˁʘ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʢʦʜ 

ʙʦʣʝʩʥʠʢʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ. 

 

2. ʇʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʘʨʘʤʝʪʘʨʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ (Zrs5, 

Rrs5, Rrs20, Rrs5-Rrs20, Xrs5, Fres, AX) ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ (FVC, FEV1, FEV1/FVC, 

FEF50, FEF25/75), ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʦʛ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʫ ʢʨʚʠ, ʙʨʦʿʘ ʝʦʟʠʥʦʬʠʣʘ ʫ 

ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʿ ʢʨʚʥʦʿ ʩʣʠʮʠ ʠ ʚʨʝʜʥʦʩʪʠ ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʝ ʩʢʘʣʝ ʢʦʜ ʙʦʣʝʩʥʠʢʘ 

ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ.  
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3. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼʆʃʆɻʀɱɸ ʈɸɼɸ 

 

3.1.  ʀʩʧʠʪʘʥʠʮʠ ʠ ʜʠʟʘʿʥ ʩʪʫʜʠʿʝ 

 

3.1.1.    ɼʠʟʘʿʥ ʩʪʫʜʠʿʝ 

 

ʀʩʧʠʪʠʚʘˁʝ ˂ʝ ʙʠʪʠ ʩʧʨʦʚʝʜʝʥʦ ʢʘʦ ʧʨʦʩʧʝʢʪʠʚʥa ʜʝʩʢʨʠʧʪʠʚʥʦ-ʘʥʘʣʠʪʠʯʢʘ 

ʩʪʫʜʠʿʘ ʩʘ ʧʨʠʤʘʨʥʠʤ ʮʠˀʝʤ ʧʨʦʮʝʥʝ ʚʨʝʜʥʦʩʪʠ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʤʝʪʦʜʝ - ʠʤʧʫʣʩʥʝ 

ʦʩʮʠʣʦʤʝʪʨʠʿʝ.  

 

3.1.2. ʀʩʧʠʪʘʥʠʮʠ 

 

ʂʨʠʪʝʨʠʿʫʤʠ ʟʘ ʫʢˀ ʫʯʝˁʝ ʠʩʧʠʪʘʥʠʢʘ ʫ ʩʪʫʜʠʿʫ ˂ʝ ʙʠʪʠ ʩʣʝʜʝ˂ʠ: 

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ ˂ʝ ʯʠʥʠʪʠ ʠʩʧʠʪʘʥʠʮʠ ʦʙʘ ʧʦʣʘ, ʥʝʧʫʰʘʯʠ, ʩʪʘʨʦʩʪʠ 18-40 

ʛʦʜʠʥʘ, ʢʦʜ ʢʦʿʠʭ ʿʝ ʜʦʢʘʟʘʥ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʧʝʨʟʠʩʪʝʥʪʥʦʛ ʪʠʧʘ ʣʘʢʦʛ ʩʪʝʧʝʥʘ 

ʧʨʝʤʘ ʧʦʪʧʫʥʦ ʠʩʧʫˁʝʥʠʤ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ɸʈʀɸ (3). ʅʘʢʦʥ ʙʨʦʥʭʦʜʠʥʘʤʩʢʠʭ 

ʪʝʩʪʦʚʘ ʢʦʿʠ ˂ʝ ʩʝ ʠʟʚʝʩʪʠ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɸʤʝʨʠʯʢʦʛ ʛʨʫʜʥʦʛ ʫʜʨʫʞʝˁʘ 

(American Thoracic Society - ɸʊʉ) (201) ʠ ɽʚʨʦʧʩʢʦʛ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʫʜʨʫʞʝˁʘ 

(European Respiratory Society - ɽʈʉ)  (150, 162 ) ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ˂ʝ ʙʠʪʠ 

ʧʦʜʝˀʝʥʘ ʥʘ ʧʦʜʛʨʫʧʝ ʩʘ ʘʩʠʤʧʪʦʤʘʪʩʢʦʤ ɹʍʈ ʠ ʙʝʟ ɹʍʈ. ʆʯʝʢʠʚʘʥʘ ʚʝʣʠʯʠʥʘ 

ʫʟʦʨʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ˂ʝ ʙʠʪʠ ʦʢʦ 80 ʠʩʧʠʪʘʥʠʢʘ (Ñ 10%).  

2. ʇʨʚʫ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ˂ʝ ʯʠʥʠʪʠ ʧʦʪʧʫʥʦ ʟʜʨʘʚʠ ʠʩʧʠʪʘʥʠʮʠ, ʥʝʧʫʰʘʯʠ, ʙʝʟ 

ʩʠʤʧʪʦʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ, ʭʨʦʥʠʯʥʠʭ ʦʙʦˀʝˁʘ, ʙʝʟ ʜʦʢʘʟʘʥʝ ʘʣʝʨʛʠʿʝ ʠ ʙʝʟ 

ʜʦʢʘʟʘʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪʦʤ. 

ʆʯʝʢʠʚʘʥʘ ʚʝʣʠʯʠʥʘ ʫʟʦʨʢʘ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ˂ʝ ʙʠʪʠ ʦʢʦ 30 ʠʩʧʠʪʘʥʠʢʘ. 

3. ɼʨʫʛʫ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ˂ʝ ʯʠʥʠʪʠ ʠʩʧʠʪʘʥʠʮʠ ʩʘ ʢʦʤʙʠʥʦʚʘʥʦʤ ʘʣʝʨʛʠʿʩʢʦʤ 

ʙʨʦʥʭʠʿʘʣʥʦʤ ʘʩʪʤʦʤ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʦʤ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɻʀʅɸ (118) ʠ 

ʧʝʨʟʠʩʪʝʥʪʥʠʤ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ ʜʦʢʘʟʘʥʠʤ ʧʦʩʪʫʧʮʠʤʘ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ 

ɸʈʀɽ (3) ʪʦʢʦʤ ʧʨʚʝ ʧʦʩʝʪʝ ʣʝʢʘʨʫ, ʢʘʜʘ ˂ʝ ʩʝ ʧʦʨʝʜ ʧʨʦʮʝʥʝ ʩʠʤʧʪʦʤʘ, ʫʨʘʜʠʪʠ 

ʘʣʝʨʛʦʣʦʰʢʦ ʪʝʩʪʠʨʘˁʝ, ʙʘʟʠʯʥʠ ʪʝʩʪʦʚʠ (FEV1 ʥʝ ʠʩʧʦʜ 50%) ʠ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ 

ʪʝʩʪ. ʆʯʝʢʠʚʘʥʘ ʚʝʣʠʯʠʥʘ ʫʟʦʨʢʘ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ˂ʝ ʙʠʪʠ ʦʢʦ 30 ʠʩʧʠʪʘʥʠʢʘ. 
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ʂʨʠʪʝʨʠʿʫʤʠ ʟʘ ʠʩʢˀʫʯʝˁʝ ʠʩʧʠʪʘʥʠʢʘ ʠʟ ʩʪʫʜʠʿʝ ʙʠ˂ʝ: 

1. ʀʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʠʤʘʿʫ ʢʦʥʪʨʘʠʥʜʠʢʘʮʠʿʝ ʟʘ ʠʟʚʦʹʝˁʝ ʩʧʠʨʦʤʝʪʨʠʿʝ, 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʦʛ (161, 162) ʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ 

ɸʤʝʨʠʯʢʦʛ ʛʨʫʜʥʦʛ ʫʜʨʫʞʝˁʘ (American Thoracic Society - ɸʊʉ) ʠ ɽʚʨʦʧʩʢʦʛ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʫʜʨʫʞʝˁʘ (European Respiratory Society - ɽʈʉ) (150, 201). 

2. ʀʩʧʠʪʘʥʠʮʠ ʢʦʜ ʢʦʿʠʭ ʧʦʩʪʦʿʝ ʙʠʣʦ ʢʘʢʚʝ ʢʦʥʪʨʘʠʥʜʠʢʘʮʠʿʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ 

ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʧʦʩʪʫʧʘʢʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ. 

3. ʅʝʢʦʦʧʝʨʘʪʠʚʥʦʩʪ. 

ʉʚʠ ʠʩʧʠʪʘʥʠʮʠ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʙʠ˂ʝ ʜʝʪʘˀʥʦ ʠʥʬʦʨʤʠʩʘʥʠ ʦ ʚʨʩʪʠ, ʥʘʯʠʥʫ ʠ 

ʮʠˀʝʚʠʤʘ ʩʪʫʜʠʿʝ. ʋʢʦʣʠʢʦ ʩʫ ʩʘʛʣʘʩʥʠ ʜʘ ʙʫʜʫ ʫʢˀʫʯʝʥʠ ʫ ʩʪʫʜʠʿʫ, ʧʦʪʧʠʩʘ˂ʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʠʥʬʦʨʤʘʪʠʚʥʠ ʧʨʠʩʪʘʥʘʢ. ʀʜʝʿʥʠ ʧʨʦʿʝʢʘʪ ʦʚʝ ʩʪʫʜʠʿʝ ʿʝ ʧʨʠʢʘʟʘʥ ʠ 

ʦʜʦʙʨʝʥ ʦʜ ʩʪʨʘʥʝ ɽʪʠʯʢʝ ʢʦʤʠʩʠʿʝ ɺʦʿʥʦʤʝʜʠʮʠʥʩʢoʛ ʮʝʥʪʨʘ ʅʦʚʠ ʉʘʜ. 

ʉʚʠ ʠʩʧʠʪʘʥʠʮʠ ˂ʝ ʜʦʙʠʪʠ ʫʧʪʫʩʪʚʦ ʟʘ ʧʨʠʧʨʝʤʫ ʧʨʝ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ, 

ʢʦʝʿ ʩʘʜʨʞʠ ʣʠʩʪʫ ʣʝʢʦʚʘ ʠ ʥʘʤʠʨʥʠʮʝ ʢʦʿʝ ʥʝ ʪʨʝʙʘ ʫʟʠʤʘʪʠ ʧʨʝ ʪʝʩʪʠʨʘˁʘ (ʥʝ 

ʫʟʠʤʘʪʠ ʢʨʘʪʢʦʜʝʣʫʿʫ˂ʝ ʙʝʪʘ ʘʛʦʥʠʩʪʝ 6 ʩʘʪʠ, ʜʫʛʦʜʝʣʫʿʫ˂ʝ ʙʝʪʘ ʘʛʦʥʠʩʪʝ 12 ʩʘʪʠ, ʠ 

ʘʥʪʠʭʦʣʠʥʝʨʛʠʢʝ 12 ʩʘʪʠ ʧʨʝ ʪʝʩʪʘ, ʠʟʙʝʛʘʚʘʪʠ ʫʟʠʤʘˁʝ ʢʘʬʝ, ʛʘʟʠʨʘʥʠʭ ʩʦʢʦʚʘ, 

ʯʘʿʘ ʠ ʯʦʢʦʣʘʜʝ). ʊʘʢʦʹʝ ˂ʝ ʜʦʙʠʪʠ ʫʧʫʪʩʪʚʦ ʜʘ ʥʘʿʤʘˁʝ ʜʝʩʝʪ ʜʘʥʘ ʥʝ ʫʟʠʤʘʿʫ 

ʘʥʪʠʭʠʩʪʘʤʠʥʠʢʝ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʝ ʣʝʢʦʚʝ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʤʦʜʠʬʠʢʦʚʘʪʠ 

ʢʣʠʥʠʯʢʫ ʩʣʠʢʫ ʧʝʨʟʠʩʪʝʥʪʥʦʛ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʧʨʦʤʝʥʠʪʠ ʥʘʣʘʟʝ prick  

ʪʝʩʪʘ. 

 

3.2. ʄʝʪʦʜʦʣʦʛʠʿʘ ʠʩʧʠʪʠʚʘˁʘ 

 

ʂʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʜʠʿʘʛʥʦʟʘ ʧʝʨʟʠʩʪʝʥʪʥʦʛ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʙʠ˂ʝ 

ʧʦʩʪʘʚˀʝʥʘ ʠʣʠ ʠʩʢˀʫʯʝʥʘ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɸʈʀɸ (1) ʥʘ ʦʩʥʦʚʫ ʘʥʘʤʥʝʟʝ ʠ 

ʘʣʝʨʛʦʣʦʰʢʦʛ ʢʦʞʥʦʛ ʪʝʩʪʘ. ʂʦʜ ʠʩʧʠʪʘʥʠʢʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʥʘ ʦʩʥʦʚʫ ʘʥʘʤʥʝʟʝ ʠ ʧʨʠʢ 

ʪʝʩʪʘ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ, ʣʘʙʦʨʘʪʦʨʠʿʩʢʠ ˂ʝ ʩʝ ʦʜʨʝʜʠʪʠ ʙʨʦʿ 

ʝʦʟʠʥʦʬʠʣʘ ʫ ʧʝʨʠʬʝʨʥʦʿ ʢʨʚʠ ʠ ʫʢʫʧʥʠ ʩʝʨʫʤʩʢʠ ʠʤʫʥʦʛʣʦʙʫʣʠʥ ɽ. ʉʫʙʿʝʢʪʠʚʥʘ 

ʧʨʦʮʝʥʘ ʿʘʯʠʥʝ ʩʠʤʧʪʦʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʚʨʰʠ˂ʝ ʩʝ ʧʫʪʝʤ ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʝ 

ʩʢʘʣʝ ʢʦʿʫ ˂ʝ ʦʙʝʣʝʞʠʪʠ ʩʘʤʠ ʧʘʮʠʿʝʥʪʠ ʫ ʫʧʠʪʥʠʢʫ (3).  
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ɸʥʘʤʥʝʟʘ 

ʅʘ ʦʩʥʦʚʫ ʘʥʘʤʥʝʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ ʦ ʩʠʤʧʪʦʤʠʤʘ (ʢʠʿʘˁʝ, ʦʧʩʪʨʫʢʮʠʿʘ ʫ ʥʦʩʫ, 

ʧʦʿʘʯʘʥʘ ʩʝʢʨʝʮʠʿʘ, ʩʚʨʘʙ ʫ ʥʦʩʫ ʠ ʭʠʧʦʩʤʠʿʘ) ʫʪʚʨʜʠ˂ʝ ʩʝ ʜʠʿʘʛʥʦʟʘ ʘʣʝʨʛʠʿʩʢʦʛ 

ʨʠʥʠʪʠʩʘ. ʅʘ ʦʩʥʦʚʫ ʘʥʘʤʥʝʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ ʦ ʪʨʘʿʘˁʫ ʩʠʤʧʪʦʤʘ ʦʜʨʝʜʠ˂ʝ ʩʝ ʜʘ ʣʠ 

ʿʝ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʢʦʜ ʧʘʮʠʿʝʥʪʘ ʠʥʪʝʨʤʠʪʝʥʪʥʦʛ ʠʣʠ ʧʝʨʟʠʩʪʝʥʪʥʦʛ ʪʠʧʘ 

(ʧʨʠʩʫʪʘʥ ʪʦʢʦʤ ʮʝʣʝ ʛʦʜʠʥʝ, ʥʘʿʤʘˁʝ 4 ʜʘʥʘ ʫ ʥʝʜʝˀʠ ʠ ʪʨʘʿʝ ʧʨʝʢʦ 4 ʫʟʘʩʪʦʧʥʝ 

ʥʝʜʝˀʝ), ʘ ʧʨʝʤʘ ʠʥʪʝʥʟʠʪʝʪʫ ʩʠʤʧʪʦʤʘ ʜʘ ʣʠ ʩʝ ʨʘʜʠ ʦ ʙʣʘʛʦʤ ʠʣʠ ʩʨʝʜˁʝ ʪʝʰʢʦʤ 

ʜʦ ʪʝʰʢʦʤ ʦʙʣʠʢʫ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ (ʫʪʠʮʘʿ ʥʘ ʢʚʘʣʠʪʝʪ ʩʥʘ, ʜʥʝʚʥʝ ʘʢʪʠʚʥʦʩʪʠ, 

ʨʘʜʥʫ ʩʧʦʩʦʙʥʦʩʪ ʠ ʟʘʙʨʠʥʫʪʦʩʪ ʙʦʣʝʰ˂ʫ) (3). 

 

ʊʝʩʪʠʨʘˁʝ ʥʘ ʘʣʝʨʛʠʿʝ 

ɼʠʿʘʛʥʦʟʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʧʦʩʪʘʚʠ˂ʝ ʩʝ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɸʈʀɸ (3) ʥʘ 

ʦʩʥʦʚʫ ʘʥʘʤʥʝʟʝ ʦ ʩʠʤʧʪʦʤʠʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠ ʝʧʠʢʫʪʘʥʦʛ ʧʨʠʢ ʪʝʩʪʘ (prick 

test) ʥʘ ʩʪʘʥʜʘʨʜʥʝ ʠʥʭʘʣʘʪʦʨʥʝ ʘʣʝʨʛʝʥʝ. ʇʨʠʢ ʪʝʩʪ ˂ʝ ʩʝ ʠʟʚʦʜʠʪʠ ʩʝʪʦʤ ʦʜ 10 

ʘʣʝʨʛʝʥʘ (ʘʣʝʨʛʝʥʠ ʫʥʫʪʨʘʰˁʝ ʠ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ) ʫʟ ʥʝʛʘʪʠʚʥʫ ʢʦʥʪʨʦʣʫ 

ʬʠʟʠʦʣʦʰʢʠʤ ʨʘʩʪʚʦʨʦʤ ʠ ʧʦʟʠʪʠʚʥʫ ʢʦʥʪʨʦʣʫ ʩʘ 0,5% ʨʘʩʪʚʦʨʦʤ ʭʠʩʪʘʤʠʥʘ. ʅʘ 

ʦʩʥʦʚʫ ʪʦʛʘ ʫʩʪʘʥʦʚʠ˂ʝ ʩʝ ʧʦʩʪʦʿʘˁʝ ʘʣʝʨʛʠʿʩʢʝ ʧʨʝʦʩʝʪˀʠʚʦʩʪʠ ʥʘ ʦʜʨʝʹʝʥʝ 

ʘʣʝʨʛʝʥʝ, ʘʢʦ ʿʝ ʧʘʧʫʣʘ ʥʘ ʤʝʩʪʫ ʘʧʣʠʢʘʮʠʿʝ ʘʣʝʨʛʝʥʘ 3 ʠʣʠ ʚʠʰʝ ʤʠʣʠʤʝʪʘʨʘ ʫ 

ʧʨʝʯʥʠʢʫ. ʉʝʪ ˂ʝ ʩʘʜʨʞʘʪʠ ʘʣʝʨʛʝʥʝ ʫʥʫʪʨʘʰˁʝ ʠ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ: ʙʫʹ, ʢʫ˂ʥʫ 

ʧʨʘʰʠʥʫ, ʛʨʠˁʝ, ʧʝʨʿʝ, ʧʦʣʝʥʝ ʜʨʚʝ˂ʘ, ʪʨʘʚʘ, ʢʦʨʦʚʘ ʫ ʤʝʰʘʚʠʥʠ, ʞʠʚʦʪʠˁʩʢʫ 

ʜʣʘʢʫ ʧʩʘ ʠ ʤʘʯʢʝ, ʜʫʚʘʥ. ʋ ʀʥʩʪʠʪʫʪʫ ʟʘ ʚʠʨʫʩʦʣʦʛʠʿʫ, ʚʘʢʮʠʥʝ ʠ ʩʝʨʫʤʝ çʊʦʨʣʘʢè 

ɹʝʦʛʨʘʜ, ʙʠʝ˂ ʥʘʙʘʚˀʝʥʠ ʩʪʘʥʜʘʨʜʥʠ ʨʘʩʪʚʦʨʠ ʘʣʝʨʛʝʥʘ (4 ʤʣ ʧʦ ʘʣʝʨʛʝʥʫ) ʠ 

ʨʘʩʪʚʦʨ ʭʠʩʪʘʤʠʥʘ (4 ʤʣ). ʇʨʠʢ ʪʝʩʪ ˂ʝ ʩʝ ʠʟʚʦʜʠʪʠ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʫ ʩʪʫʜʠʿʠ. 

ʂʦʜ ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʜʘ ʙʠ ʩʝ ʜʦʢʘʟʘʦ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ, ʢʦʜ 

ʠʩʧʠʪʘʥʠʢʘ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʢʘʦ ʨʝʜʦʚʥʘ ʧʨʦʮʝʜʫʨʘ ʪʦʢʦʤ ʧʦʩʪʘʚˀʘˁʘ ʜʠʿʘʛʥʦʟʝ 

ʙʨʦʥʭʠʿʘʣʥʝ ʘʩʪʤʝ, ʠ ʢʦʜ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʜʘ ʙʠ ʩʝ ʠʩʢˀʫʯʠʣʘ ʘʣʝʨʛʠʿʘ ʢʦʜ 

ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ.  

 

ɹʨʦʿ ʝʦʟʠʥʦʬʠʣʘ ʫ ʢʨʚʠ (ɽʦ) 

ɹʨʦʿ ʝʦʟʠʥʦʬʠʣʘ ʫ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʿ ʢʨʚʥʦʿ ʩʣʠʮʠ ʦʜʨʝʹʠʚʘ˂ʝ ʩʝ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ 

ʢʦʜ ʢʦʿʠʭ ʿʝ ʘʥʘʤʥʝʩʪʠʯʢʠʤ ʠ ʝʧʠʢʫʪʘʥʠʤ ʧʨʠʢ ʪʝʩʪʦʤ ʜʦʢʘʟʘʥ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ. 

ɹʨʦʿ ʝʦʟʠʥʦʬʠʣʘ ʫ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʿ ʢʨʚʥʦʿ ʩʣʠʮʠ ˂ʝ ʩʝ ʦʜʨʝʹʠʚʘʪʠ ʥʘ 
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ʣʘʙʦʨʘʪʦʨʠʿʩʢʦʤ ʘʧʘʨʘʪʫ Immunolite 2000, Simens, Germany. ʇʦʚʠʰʝʥʠʤ ʙʨʦʿʝʤ 

ʝʦʟʠʥʦʬʠʣʘ ʫ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʿ ʢʨʚʥʦʿ ʩʣʠʮʠ ʩʤʘʪʨʘ ʩʝ ʘʢʦ ʿʝ ˁʠʭʦʚ ʙʨʦʿ ʚʝ˂ʠ ʦʜ 7,0% 

ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʣʝʫʢʦʮʠʪʘ (202).  

 

ʋʢʫʧʥʠ ʠʤʫʥʦʛʣʦʙʫʣʠʥ ɽ (IgE) 

ʇʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʦʛ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʦʜʨʝʹʠʚʘ˂ʝ ʩʝ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ 

ʢʦʜ ʢoʿʠʭ ʿʝ ʜʦʢʘʟʘʥ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʘʥʘʤʥʝʩʪʠʯʢʠ ʠ ʝʧʠʢʫʪʘʥʠʤ ʧʨʠʢ ʪʝʩʪʦʤ. 

ɺʨʝʜʥʦʩʪʠ ʫʢʫʧʥʦʛ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʘʥʘʣʠʟʠʨʘ˂ʝ ʩʝ ʥʘ ʘʧʘʨʘʪʫ Bayer Advia 120, 

Simens, Germany. ʇʦʚʠʰʝʥʘ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʦʛ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʩʤʘʪʨʘ˂ʝ ʩʝ 

ʫʢʦʣʠʢʦ ʿʝ ˁʝʛʦʚʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʝ˂ʘ ʦʜ 87 IU/ml.(3). 

 

ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʘ ʩʢʘʣʘ (ɺɸʉ) 

ʆʧʰʪʘ ʩʫʙʿʝʢʪʠʚʥʘ ʧʨʦʮʝʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʩʠʤʧʪʦʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʚʨʰʠ˂ʝ ʩʝ 

ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʦʤ ʩʢʘʣʦʤ, ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʨʘʚʥʫ ʣʠʥʠʿʫ ʜʫʞʠʥʝ 100 ʤʠʣʠʤʝʪʘʨʘ, 

ʛʨʘʜʫʠʨʘʥʫ ʦʜ 0 ʜʦ 100. ʀʩʧʠʪʘʥʠʢ ʪʨʝʙʘ ʜʘ ʩʘʤ ʧʨʦʮʝʥʠ ʠʥʪʝʥʟʠʪʝʪ ʘʣʝʨʛʠʿʩʢʦʛ 

ʨʠʥʠʪʠʩʘ ʦʟʥʘʯʘʚʘʿʫ˂ʠ ʤʝʩʪʦ ʥʘ ʦʧʠʩʘʥʦʿ ʣʠʥʠʿʠ ʛʜʝ ʥʫʣʘ ʦʟʥʘʯʘʚʘ ʦʜʩʫʩʪʚʦ ʩʚʠʭ 

ʪʝʛʦʙʘ. ʀʟʤʝʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ˂ʝ ʩʣʫʞʠʪʠ ʟʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʫ ʪʝʞʠʥʝ ʘʣʝʨʛʠʿʩʢʦʛ 

ʨʠʥʠʪʠʩʘ ʥʘ ʣʘʢ (0.0-3.0), ʫʤʝʨʝʥ (3.1-7.0) ʠ ʪʝʞʘʢ ʩʪʝʧʝʥ (7.1-10.0) (3). 

ʂʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ, ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ 

ʠʟʚʨʰʠ˂ʝ ʩʝ ʘʥʪʨʦʧʦʤʝʪʨʠʿʩʢʘ ʤʝʨʝˁʘ (ʪʝʣʝʩʥʘ ʚʠʩʠʥʘ ʠ ʪʝʣʝʩʥʘ ʤʘʩʘ) ʢʦʿʘ ʩʫ 

ʧʦʪʨʝʙʥʘ ʟʘ ʠʟʚʦʹʝˁʝ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ. ʂʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ 

ʧʨʚʦ ˂ʝ ʩʝ ʠʟʚʦʜʠʪʠ ʠʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ ʧʨʠ ʤʠʨʥʦʤ ʜʠʩʘˁʫ, ʘ ʟʘʪʠʤ 

ʩʧʠʨʦʤʝʪʨʠʿʘ ʩʘ ʬʦʨʩʠʨʘʥʠʤ ʤʘʥʝʚʨʦʤ ʫʜʘʭʘ ʠ ʠʟʜʘʭʘ. 

 

ʀʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ (ʀʆʉ) 

ʄʝʨʝˁʝ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʤʧʝʜʘʥʮʝ ʚʨʰʠ˂ʝ ʩʝ ʧʨʝʤʘ ʧʨʝʧʦʨʫʢʘʤʘ ʢʦʥʩʪʨʫʢʪʦʨʘ  

ʠʤʧʫʣʩʥʠʤ ʦʩʮʠʣʦʤʝʪʨʦʤ ʩʝʨʠʿʝ Master Screen IOS (Care Fusion, Jaeger, Würtzburg, 

Germany) (183). ʄʝʨʝˁʝ ʧʫʪʝʤ ʠʤʧʫʣʩʥʦʛ ʦʩʮʠʣʦʤʝʪʨʘ ʚʨʰʠ˂ʝ ʩʝ ʫ ʫʩʧʨʘʚʥʦʤ 

ʩʝʜʝ˂ʝʤ ʩʪʘʚʫ, ʧʨʠ ʤʠʨʥʦʤ ʜʠʩʘˁʫ ʫ ʪʨʘʿʘˁʫ ʦʜ 20 ʜʦ 30 ʩʝʢʫʥʜʠ. ʄʝʨʝˁʘ 

ʠʤʧʫʣʩʥʠʤ ʦʩʮʠʣʦʤʝʪʨʦʤ ʠ ʩʧʠʨʦʤʝʪʨʦʤ ʙʠ˂ʝ ʧʦʜʨʞʘʥʘ ʩʦʬʪʚʝʨʩʢʠʤ ʧʘʢʝʪʦʤ 

v4.52i (Care Fusion, Jaeger, Würtzburg, Germany). ʀʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ ˂ʝ ʩʝ 
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ʤʝʨʠʪʠ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʪʦʪʘʣʥʘ ʠʤʧʝʜʘʥʮʘ ʥʘ 5 Hz - Zrs5 (kP/(l/s)), ʪʦʪʘʣʥʘ 

ʨʝʟʠʩʪʘʥʮʘ ʥʘ 5 Hz - Rrs5 (kP/(l/s)), ʨʝʟʠʩʪʘʥʮʘ ʥʘ 20 Hz - Rrs20 (kP/(l/s)), ʨʘʟʣʠʢʘ 

ʨʝʟʠʩʪʘʥʮʝ ʥʘ 5 ʠ 20 Hz - Rrs5-Rrs20 (kP/(l/s)), ʨʝʘʢʪʘʥʩʘ ʥʘ 5 Hz - Xrs5 (kP/(l/s)), 

ʨʝʟʦʥʘʥʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ - Fres (l/s), ʘʩʪʤʘ ʠʥʜʝʢʩʘ ʠʣʠ ɻʦʣʜʤʘʥʦʚ ʠʥʜʝʢʩ - AX (l/s). 

ʇʨʦʮʝʥʘ ʜʠʩʬʫʥʢʮʠʿʝ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʚʨʰʠ˂ʝ ʩʝ ʧʘʨʘʤʝʪʨʠʤʘ Rrs5, Rrs5-

Rrs20, Xrs5, AX (203). ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʤʝʨʝʥʠ ʠʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ 

ʫʧʦʨʝʹʠʚʘ˂ʝ ʩʝ ʩʘ ʥʦʨʤʘʤʘ ʢʦʥʩʪʨʫʢʪʦʨʘ (183).  

 

ʉʧʠʨʦʤʝʪʨʠʿʘ 

ʂʦʥʚʝʥʮʠʦʥʘʣʥʘ ʤʝʪʦʜʘ ʤʝʨʝˁʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʠʟʚʦʜʠ˂ʝ ʩʝ ʥʘ ʩʧʠʨʦʤʝʪʨʫ ʧʨʝʤʘ 

ʩʪʘʥʜʘʨʜʠʤʘ ɸʊʉ-ʘ ʠ ɽʈʉ-ʘ (191, 162). ʀʥʩʪʨʫʤʝʥʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʤʝʨʝˁʝ ʧʣʫ˂ʥʝ 

ʬʫʥʢʮʠʿʝ ʙʠ˂ʝ ʩʧʠʨʦʤʝʪʘʨ ʟʘ ʤʝʨʝˁʝ ʩʪʘʪʠʯʢʠʭ ʠ ʜʠʥʘʤʠʯʢʠʭ ʚʦʣʫʤʝʥʘ ʜʠʩʘʿʥʠʭ 

ʧʫʪʝʚʘ ʩʝʨʠʿʝ Master Screen IOS (Care Fusion, Jaeger, Würtzburg, Germany). 

ʉʧʠʨʦʤʝʪʨʠʿʩʢʦ ʪʝʩʪʠʨʘˁʝ ˂ʝ ʩʝ ʠʟʚʦʜʠʪʠ ʫ ʫʩʧʨʘʚʥʦʤ ʩʝʜʝ˂ʝʤ ʧʦʣʦʞʘʿʫ, ʘ 

ʠʩʧʠʪʘʥʠʢ ˂ʝ ʠʟ ʤʠʨʥʦʛ ʜʠʩʘˁʘ ʥʘʯʠʥʠʪʠ ʤʘʢʩʠʤʘʣʥʠ ʫʜʘʭ ʠ ʥʘʛʣʦ ʬʦʨʩʠʨʘʥʦ 

ʠʟʜʘʭʥʫʪʠ 6 ʩʝʢʫʥʜʠ. ʉʧʠʨʦʤʝʪʨʠʿʦʤ ˂ʝ ʩʝ ʧʨʘʪʠʪʠ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʬʦʨʩʠʨʘʥʠ 

ʚʠʪʘʣʥʠ ʢʘʧʘʮʠʪʝʪ - FVC (l), ʬʦʨʩʠʨʘʥʠ ʝʢʩʧʠʨʘʪʦʨʥʠ ʚʦʣʫʤʝʥ ʫ ʧʨʚʦʿ ʩʝʢʫʥʜʠ - 

FEV1(l), ʦʜʥʦʩ FEV1/FVC (%); ʬʦʨʩʠʨʘʥʠ ʝʢʩʧʠʨʘʪʦʨʥʠ ʧʨʦʪʦʢ ʧʨʠ 50% 

ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ - FEF50 (l); ʦʜʥʦʩ ʬʦʨʩʠʨʘʥʦʛ ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ ʧʨʠ 

25% ʠ 75% ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ - FEF 25/75 (%). ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ 

ʩʧʠʨʦʤʝʪʨʠʿʩʢʠʭ ʤʝʨʝˁʘ ʫʧʦʨʝʹʠʚʘ˂ʝ ʩʝ ʩʘ ʥʦʨʤʘʤʘ ɽʚʨʦʧʩʢʝ ʟʘʿʝʜʥʠʮʝ ʟʘ ʫʛʘˀ ʠ 

ʯʝʣʠʢ (European Coal and Steel Community - ɽʎʉʎ). ʇʘʨʘʤʝʪʨʠ FEF50 ʠ FEF 25/75 

ʦʟʥʘʯʘʚʘʿʫ ʜʠʩʬʫʥʢʮʠʿʫ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʘʢʦ ʠʤ ʿʝ ʚʨʝʜʥʦʩʪ ʠʩʧʦʜ 65% ʦʜ 

ʧʨʝʜʚʠʹʝʥʝ (204). 

 

ɹʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ ʪʝʩʪ (ɹɼʊ) 

ʂʦʜ ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʠ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʦʜʨʝʜʠ˂ʝ ʩʝ 

ʧʦʩʪʦʿʘˁʝ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʠ ʠʥʜʠʨʝʢʪʥʦ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ ʧʫʪʝʤ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʦʛ ʪʝʩʪʘ ʩʘ ʩʧʠʨʦʤʝʪʨʠʿʦʤ ʠ ʠʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ, ʜʦʢ ʢʦʜ 

ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʢʦʜ ʟʜʨʘʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪʦʤ ˂ʝ ʩʝ 

ʠʥʜʠʨʝʢʪʦ ʫʪʚʨʜʠʪʠ ʦʜʩʫʩʪʚʦ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ. ɹʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ 

ʪʝʩʪ ʩʝ ʠʟʚʦʜʠ ʩʘ ʜʚʘ ʪʝʩʪʠʨʘˁʘ, ʧʨʚʦ, ʙʘʟʠʯʥʦ ʠʣʠ ʦʩʥʦʚʥʦ ʠ ʜʨʫʛʦ, ʠʣʠ ʢʦʥʪʨʦʣʥʦ 
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ʪʝʩʪʠʨʘˁʝ, ʢʦʿʝ ʤʝʨʠ ʧʨʦʤʝʥʝ ʧʘʨʘʤʝʪʘʨʘ ʥʘʢʦʥ ʠʥʭʘʣʘʮʠʿʝ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ. 

ɹʨʦʥʥʭʦʜʠʣʘʪʘʪʦʨʥʠ ʪʝʩʪ ʿʝ ʧʦʟʠʪʠʚʘʥ (Ăcut offñ) ʘʢʦ 15 ʤʠʥʫʪʘ ʥʘʢʦʥ 4 ʫʜʘʭʘ 

ʩʘʣʙʫʪʘʤʦʣʘ ʧʨʝʢʦ ʨʘʩʧʨʰʠʚʘʯʘ ʬʠʢʩʥʠʭ ʜʦʟʘ (Metered Dose Inhaler - MDI ), ʜʦʹʝ ʜʦ 

ʧʦʨʘʩʪʘ FEV1 ʟʘ 12% ʠʣʠ 200 ml ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɽʈʉ-ʘ ʠ ɸʊʉ-ʘ (161. 162). ʅʘʣʘʟ 

ʀʆʉ-ʘ ʿʝ ʧʦʟʠʪʠʚʘʥ (Ăcut offñ) ʘʢʦ ʜʦʹʝ ʜʦ ʫʤʘˁʝˁʘ Rrs5 ʟʘ 25% ʠʣʠ Fres-ʘ ʟʘ 20% 

ʧʨʝʤʘ ʧʨʝʧʦʨʫʢʘʤʘ ʢʦʥʩʪʨʫʢʪʦʨʘ (183). ĂCut offñ ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʦʟʥʘʯʘʚʘ 

ʧʦʟʠʪʠʚʘʥ ʪʝʩʪ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ.  

 

ʅʝʩʧʝʮʠʬʠʯʥʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ (ʅɹʇʊ) ʩʘ ʭʠʩʪʘʤʠʥʦʤ  

ʂʦʜ ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʢʦʜ ʢʦʿʠʭ ʥʠʿʝ ʜʦʢʘʟʘʥʘ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪ ʠʣʠ 

ʠʥʜʠʨʝʢʪʥʦ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʩʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪʦʤ, ʨʘʜʠ˂ʝ ʩʝ 

ʥʝʩʧʝʮʠʬʠʯʥʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ ʩʘ ʭʠʩʪʘʤʠʥʦʤ ʩʘ ʩʧʠʨʦʤʝʪʨʠʿʦʤ ʠ 

ʠʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ, ʧʨʝʢʦ ɸʝʨʦʩʦʣ ʧʨʦʚʦʢʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ (Aerosol 

Provocation System- ɸʇʉ; Care Fusion, Jaeger, Würtzburg, Germany). ɸʝʨʦʩʦʣ 

ʧʨʦʚʦʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ʠʤʘ ʢʦʤʧʨʝʩʦʨ ʩʘ ʧʨʦʪʦʢʦʤ ʦʜ 7 l/min, ʠ ʨʘʜʠ ʧʦʜ ʧʨʠʪʠʩʢʦʤ 

ʦʜ 0,9 bara. ʉʠʩʪʝʤ ʧʦʜʨʞʘʚʘ ʩʥʘʞʘʥ ˅ʝʪ ʥʝʙʫʣʠʟʝʨ ʢʦʿʠ ʧʨʦʜʫʢʫʿʝ ʘʝʨʦʩʦʣ. 

ʅʝʙʫʣʠʟʝʨ ʧʦʩʝʜʫʿʝ ʬʠʣʪʝʨ ʩʘ ʚʠʩʦʢʠʤ ʩʪʝʧʝʥʦʤ ʬʠʣʪʨʘʮʠʿʝ ʰʪʦ ʝʣʠʤʠʥʠʰʝ ʨʠʟʠʢ 

ʦʜ ʫʥʘʢʨʩʥʝ ʢʦʥʪʘʤʠʥʘʮʠʿʝ ʦʢʦʣʥʦʛ ʚʘʟʜʫʭʘ. ʅʝʙʫʣʠʟʝʨʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ APS ʩʫ 

ĂDe Vilbiss 646ñ, ʧʨʘʚʝ ʯʝʩʪʠʮʝ ʧʨʦʤʝʨʘ 4,5 ʤʠʢʨʦʤʝʪʘʨʘ ʠ ʩʥʘʛʘ ʤʫ ʿʝ 1400 mg/min. 

APS ʠʤʘ ʩʦʬʪʚʝʨ ʢʦʿʠ ʠʤʘ ʜʚʘ ʥʘʿʚʘʞʥʠʿʘ ʜʝʣʘ, ʧʨʦʛʨʘʤ ʪʝʩʪʠʨʘˁʘ (ʝʥʛʣ. test 

sequence) ʠ ʤʦʜʫʣ ʦʧʩʝʨʚʘʮʠʿʝ (ʝʥʛʣ. observation modul). ʇʨʦʛʨʘʤ ʪʝʩʪʠʨʘˁʘ 

ʧʨʠʢʘʟʫʿʝ ʙʨʦʿ ʩʪʝʧʝʥʠ ʪʝʩʪʠʨʘˁʘ, ʩʫʧʩʪʘʥʮʫ ʠ ʢʦʥʮʝʪʨʘʮʠʿʫ ʧʨʦʚʦʮʠʨʘʿʫ˂ʝ 

ʩʫʧʩʪʘʥʮʝ, ʧʨʠʤʝˁʝʥʫ ʜʦʟʫ, ʚʨʝʤʝ ʧʦʩʣʝ ʠʟʣʘʛʘˁʘ ʧʨʦʚʦʢʘʪʠʚʥʦʤ ʘʛʝʥʩʫ ʥʘʢʦʥ ʯʝʛʘ 

ʩʝ ʚʨʰʠ ʪʝʩʪʠʨʘˁʝ, ʚʨʝʤʝ ʜʦ ʥʦʚʝ ʥʝʙʫʣʠʟʘʮʠʿʝ, ʪʠʧ ʥʝʙʫʣʠʟʘʮʠʿʝ ʠ ʤʦʜʝʣ ʧʨʠʤʝʥʝ 

ʧʨʦʚʦʢʘʪʠʚʥʝ ʩʫʧʩʪʘʥʮʝ. ʄʦʜʝʣ ʧʨʠʤʝʥʝ ʧʨʦʚʦʢʘʪʠʚʥʝ ʩʫʧʩʪʘʥʮʝ ʩʝ ʘʢʪʠʚʠʨʘ ʧʨʝ 

ʩʚʘʢʝ ʥʝʙʫʣʠʟʘʮʠʿʝ ʠ ʩʘʜʨʞʠ ʧʦʨʝʜ ʥʘʙʨʦʿʘʥʠʭ ʝʣʝʤʘʥʪʘ: ʩʥʘʛʫ ʥʝʙʫʣʠʟʘʮʠʿʝ 

(ml/min), ʙʨʦʿ ʫʜʘʭʘ ʠ ʢʫʤʫʣʘʪʠʚʥʫ ʜʦʟʫ. ʆʚʘʿ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʩʝ ʤʝˁʘ ʧʨʝʤʘ ʧʦʪʨʝʙʠ 

ʠʩʧʠʪʠʚʘˁʘ. ʄʦʜʫʣ ʦʧʩʝʨʚʘʮʠʿʝ ʧʨʠʢʘʟʫʿʝ ʦʧʩʝʨʚʠʨʘʿʫ˂ʝ ʧʘʨʘʤʝʪʨʝ, ˁʠʭʦʚʝ ʥʦʨʤʝ 

ʟʘ ʪʝʩʪʠʨʘˁʝ, ʛʨʘʬʠʢʦʥ  ʜʦʟʘ-ʦʜʛʦʚʦʨ ʠ ʪʘʙʝʣʫ ʦʜʛʦʚʦʨʘ. ʄʝʨʝˁʝ ʦʜʛʦʚʦʨʘ ʥʘ 

ʧʨʦʚʦʮʠʨʘʿʫ˂ʠ ʘʛʝʥʩ ʤʦʞʝ ʩʝ ʩʧʨʦʚʦʜʠʪʠ ʥʘʿʯʝʰ˂ʝ ʩʘ ʩʧʠʨʦʤʝʪʨʠʿʦʤ ʠ ʠʤʧʫʣʩʥʦʤ 

ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ. ʇʨʝ ʫʧʦʪʨʝʙʝ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʚʨʰʠʪʠ ʪʨʠ ʢʘʣʠʙʨʘʮʠʿʝ: ʚʦʣʫʤʝʥ, 

ʢʦʤʧʨʝʩʦʨʩʢʫ ʠ ʢʘʣʠʙʨʘʮʠʿʫ ʥʝʙʫʣʠʟʘʪʦʨʘ. ʅʝʩʧʝʮʠʬʠʯʥʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ 
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ʩʘ ʭʠʩʪʘʤʠʥʦʤ ʠʟʚʦʜʠ˂ʝ ʩʝ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɸʊʉʘ ʠ ɽʈʉ-ʘ (150, 201). 

ʇʨʦʚʦʢʘʮʠʦʥʠ ʪʝʩʪ ʩʝ ʠʟʚʦʜʠ ʪʘʢʦ ʰʪʦ ˂ʝ ʩʝ ʧʨʚʦ ʫʨʘʜʠʪʠ ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ ʧʣʫ˂ʥʝ 

ʬʫʥʢʮʠʿʝ ʩʘ ʢʦʿʠʤʘ ʩʝ ʫʧʦʨʝʹʫʿʫ ʩʚʘ ʩʣʝʜʝ˂ʘ ʤʝʨʝˁʘ ʥʘʢʦʥ ʠʥʭʘʣʘʮʠʿʝ 

ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʝ ʩʫʧʩʪʘʥʮʝ. ʇʨʚʠ ʢʦʨʘʢ ʧʦʯʠˁʝ ʠʥʭʘʣʘʮʠʿʦʤ l ml ʬʠʟʠʦʣʦʰʢʦʛ 

ʨʘʩʪʚʦʨʘ (NaCl 0.9%), ʟʘʪʠʤ ˂ʝ ʩʝ ʪʝʩʪʠʨʘˁʝ ʥʘʩʪʘʚʠʪʠ ʧʦ ʠʩʪʦʤ ʤʦʜʝʣʫ 

ʠʥʭʘʣʠʨʘˁʝʤ ʨʘʩʪʚʦʨʘ ʭʠʩʪʘʤʠʥʘ ʧʨʝʤʘ ʨʘʩʪʫ˂ʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʦʜ 0.03, 0.06, 

0.12, 0.25, 0.5, 1.0, 2.0 mg/ml (205, 206). ʍʠʩʪʘʤʠʥ ˂ʝ ʩʝ ʠʥʭʘʣʠʨʘʪʠ ʫ ʦʙʣʠʢʫ 

ʨʘʩʪʚʦʨʘ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 32 mg/ml ʠ 4 mg/ml (ʀʥʩʪʠʪʫʪ ʟʘ ʬʘʨʤʘʮʠʿʫ, 

ɺʦʿʥʦʤʝʜʠʮʠʥʩʢʘ ʘʢʘʜʝʤʠʿʘ, ɹʝʦʛʨʘʜ) ʧʨʝʢʦ ɸʝʨʦʩʦʣ ʧʨʦʚʦʢʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ 

(Aerosol Provocaation System - ɸʇʉ) ʢʦʿʠ ʘʫʪʦʤʘʪʩʢʠ ʧʨʝʢʦ ʩʦʬʪʚʝʨʘ ʦʜʨʝʹʫʿʝ ʟʘʜʘʪʝ 

ʨʘʩʪʫ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʜ 0.03 ʜʦ 2.0 mg/ml (207). ʅʝʩʧʝʮʠʬʠʯʥʠ ɹʇʊ ʩʘ ʭʠʩʪʘʤʠʥʦʤ 

ʟʘʚʨʰʘʚʘ ʩʝ ʢʘʜʘ ʩʝ ʨʘʩʪʫ˂ʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʭʠʩʪʘʤʠʥʘ ʜʦʹʝ ʜʦ ʟʘʚʨʰʥʦʛ ʢʦʨʘʢʘ 

ʩʘ 2 mg/ml ʭʠʩʪʘʤʠʥʘ ʠʣʠ ʢʫʤʫʣʘʪʠʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʭʠʩʪʘʤʠʥʘ ʜʦʩʪʠʛʥʝ ʦʜ 3.8-4.0 

mg/ml (208, 209), ʘ ʪʝʩʪ ʩʝ ʧʨʝʢʠʜʘ ʠ ʩʤʘʪʨʘ ʩʝ ʧʦʟʠʪʠʚʥʠʤ ʘʢʦ ʩʝ ʩʧʠʨʦʤʝʪʨʠʿʩʢʠ 

ʧʘʨʘʤʝʪʘʨ FEV1 ʩʤʘˁʠ ʟʘ 20% (Ăcut offñ) ʫ ʦʜʥʦʩʠ ʥʘ ʙʘʟʠʯʥʝ ʚʨʝʜʥʦʩʪʠ, ʘ ʀʆʉ ʿʝ 

ʧʦʟʠʪʠʚʘʥ (Ăcut offñ) ʘʢʦ ʜʦʹʝ ʜʦ ʧʦʨʘʩʪʘ Rrs5 ʟʘ 40% ʠʣʠ Fres ʟʘ 35%. ɸʝʨʦʩʦʣ 

ʧʨʦʚʦʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ʥʘʢʦʥ ʫʤʘˁʝˁʘ FEV1 ʟʘ ʠʣʠ ʧʨʝʢʦ 20% ʧʨʦʨʘʯʫʥʘʚʘ 

ʢʫʤʫʣʘʪʠʚʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ, ʟʘʪʠʤ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʧʨʦʚʦʢʘʪʠʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʭʠʩʪʘʤʠʥʘ ʢʦʿʘ ʫʤʘˁʫʿʝ FEV1 ʟʘ 20% (PC20). ʀʟʨʘʯʫʥʘʚʘˁʝ PC20 ʿʝ ʫʨʘʹʝʥʦ ʧʨʝʤʘ  

ʣʠʥʝʘʨʥʦʿ ʿʝʜʥʘʯʠʥʠ (210) (ʩʣʠʢʘ 12), ʟʘ ʢʦʿʫ ʩʫ ʧʦʪʨʝʙʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʭʠʩʪʘʤʠʥʘ ʢʦʿʘ ʫʤʘˁʫʿʝ FEV1 ʢʦʨʘʢ ʧʨʝ ʫʤʘˁʝˁʘ ʦʜ 20% (C1), ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʭʠʩʪʘʤʠʥʘ ʢʦʿʘ ʜʦʚʦʜʠ ʜʦ ʧʘʜʘ FEV1 ʟʘ ʠ ʚʠʰʝ ʦʜ 20% (C2), ʚʨʝʜʥʦʩʪ FEV1 ʢʦʨʘʢ 

ʧʨʝ (R1) ʠ ʥʘʢʦʥ ʫʤʘˁʝˁʘ ʦʜ 20% (R2). ɺʨʝʜʥʦʩʪʠ ʢʦʿʝ ʩʫ ʧʦʪʨʝʙʥʝ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ 

PC20 ʢʘʣʢʫʣʠʰʫ ʩʝ ʫ ʩʦʬʪʚʝʨʩʢʦʿ ʢʘʣʢʫʣʘʮʠʿ ʠ ʧʨʦʛʨʘʤʘ ɸʝʨʦʩʦʣ ʧʨʦʚʦʢʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʠ ʧʨʝʤʘ ʟʘʜʘʪʠʤ ʦʨʠʛʠʥʘʣʥʠʤ ʠʟʚʝʰʪʘʿʠʤʘ ʟʘ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦ 

ʪʝʩʪʠʨʘˁʝ ʩʘ ʭʦʨʠʟʦʥʪʘʣʥʠʤ ʢʘʣʢʫʣʘʮʠʿʘʤʘ (211).  
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ʉʣʠʢʘ 12. ʃʠʥʝʘʨʥʘ ʿʝʜʥʘʯʠʥʘ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ PC20 

(20-R1)(C2-C1) 

PC20 = ----------------------- + C1 

(R1-R1) 

 

ɼʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ PC20 ʙʠ˂ʝ ʢʣʘʩʠʬʠʢʦʚʘʥʝ ɹʍʈ ʥʘ ʣʘʢʫ (mild) (ʠʩʧʦʜ 0.25 

mg/ml), ʫʤʝʨʝʥʫ (moderate) (0.25-1,00 mg/ml) ʠ ʠʟʨʘʞʝʥʫ (marked) (1-4 mg/ml), ʢʦʿʝ 

˂ʝ ʩʝ ʫʧʦʨʝʜʠʪʠ ʩʘ ʩʨʝʜˁʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʠʤʧʫʣʩʥʝ 

ʦʩʮʠʣʦʤʝʪʨʠʿʝ.  

 

3.3. ʌʦʨʤʠʨʘˁʝ ʛʨʫʧʘ ʠ ʨʘʩʧʦʨʝʜ ʘʥʘʣʠʟʝ ʨʝʟʫʣʪʘʪʘ.  

 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʥʝʩʧʝʮʠʬʠʯʥʦʛ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ ʠ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʦʛ ʪʝʩʪʘ ʬʦʨʤʠʨʘʣʘ ʩʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ (ɽ) ʠʩʧʠʪʘʥʠʢʘ ʩʘ 

ʧʦʜʛʨʫʧʘʤʘ. ʆʜ ʧʘʮʠʿʝʥʘʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʠʩʧʠʪʘʥʠʮʠ ʩʘ ʜʦʢʘʟʘʥʦʤ ɹʍʈ 

ʩʘ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠʤ ʪʝʩʪʦʤ ʬʦʨʤʠʨʘ˂ʝ ʩʝ ʛʨʫʧʘ ɽ1ʘ, ʘ ʠʩʧʠʪʘʥʮʠ ʩʘ 

ʧʦʟʠʪʠʚʥʠʤ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪʦʤ ʬʦʨʤʠʨʘ˂ʝ ʛʨʫʧʫ ɽ1ʙ. ʇʨʝʤʘ ʪʦʤʝ, 

ʠʩʧʠʪʘʥʠʮʠ ʩʘ ʧʦʟʠʪʠʚʥʠʤ ɹʇʊ ʠ ɹɼʊ ʬʦʨʤʠʨʘ˂ʝ ʛʨʫʧʫ ɽ1, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ 

ʧʦʧʫʣʘʮʠʿʫ ʢʦʿʘ ʠʤʘ ʜʦʢʘʟʘʥʫ ɹʍʈ. ʆʩʪʘʪʘʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʬʦʨʤʠʨʘ˂ʝ 

ʛʨʫʧʫ ɽ2, ʩʘ ʧʘʮʠʿʝʥʪʠʤʘ ʢʦʜ ʢʦʿʠʭ ʥʠʿʝ ʜʦʢʘʟʘʥʘ ʙʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ. 

ʅʘʢʦʥ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ ʩʚʠʭ ʛʨʫʧʘ ʘʥʘʣʠʟʠʨʘ˂ʝ ʩʝ ʦʧʰʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʠʩʧʠʪʘʥʠʢʘ: ʧʦʣ, ʩʪʘʨʦʩʪ, ʜʦʙʥʝ ʛʨʫʧʝ, ʙʨʦʿ ʠʩʧʠʪʘʥʠʢʘ ʫʢˀʫʯʝʥʠʭ ʠ ʠʩʢˀʫʯʝʥʠʭ ʠʟ 

ʩʪʫʜʠʿʝ.  

ʋʨʘʜʠ˂ʝ ʩʝ ʘʥʘʣʠʟʘ ʘʣʝʨʛʦʣʦʰʢʠʭ ʪʝʩʪʦʚʘ, ʦʜʨʝʹʠʚʘˁʝʤ ʬʨʝʢʚʝʥʮʠʿʝ ʧʨʝʤʘ ʙʨʦʿʫ 

ʘʣʝʨʛʠʯʥʠʭ ʠʩʧʠʪʘʥʠʢʘ, ʚʨʩʪʠ ʘʣʝʨʛʠʿʘ ʠ ʫʯʝʩʪʘʣʦʩʪʠ ʩʧʦʨʝʜʥʠʭ ʝʬʝʢʘʪʘ ʪʦʢʦʤ 

ʠʩʧʠʪʠʚʘˁʘ.  

ʀʟʚʨʰʠ˂ʝ ʩʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ ʩʧʠʨʦʤʝʪʨʠʿʦʤ (1*FVC, 1FEV1, 

1FEV1/ FVC, 1FEF50, 1FEF25/75) ʠ ʠʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ (1Zrs5, 1Rrs5, 

1Rrs20, 1Rrs5-Rrs20, 1Xrs5, 1Fres, 1AX) ʧʨʝʤʘ ʛʨʫʧʘʤʘ, ʫ ʦʜʚʦʿʝʥʠʤ ʧʦʛʣʘʚˀʠʤʘ (*1 

- ʦʟʥʘʯʘʚʘ ʧʨʚʦ ʠʣʠ ʙʘʟʠʯʥʦ ʤʝʨʝˁʝ). 
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ʀʟʚʨʰʠ˂ʝ ʩʝ ʘʥʘʣʠʟʘ ʩʚʠʭ (æ** Zrs5, æRrs20, æRrs5-Rrs20, æXrs5, æFres, æAX, æFVC, 

æFEV1, æFEV1/FVC, æFEF50, æFEF25/75) ʠ ʠʟʜʚʦʿʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ 

ʧʘʨʘʤʝʪʘʨʘ (ʠʟʤʝʹʫ ʙʘʟʠʯʥʠʭ ʠ ʧʦʥʦʚʥʠʭ ʤʝʨʝˁʘ) ʩʧʠʨʦʤʝʪʨʠʿʝ (æFEV1, æFEF25/75) 

ʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ (æRrs5, æFres) ʜʦʙʠʿʝʥʠʭ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪʦʤ ʠ 

ˁʠʭʦʚʘ ʢʦʨʝʣʘʮʠʿʘ ʧʨʝʤʘ ʛʨʫʧʘʤʘ (**æ-ʦʟʥʘʯʘʚʘ ʧʨʦʤʝʥʫ ʥʘʢʦʥ ʠʥʭʘʣʘʮʠʿʝ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ).  

ʀʟʚʨʰʠ˂ʝ ʩʝ ʥʘʢʦʥ ɹʇʊ ʘʥʘʣʠʟʘ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ (æZrs5, æRrs20, æRrs5-Rrs20, æXrs5, 

æFres, æAX, æFVC, æFEV1, æFEV1/FVC, æFEF50, æFEF25/75) ʠ ʠʟʜʚʦʿʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʩʧʠʨʦʤʝʪʨʠʿʝ (æFEV1) ʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ (æRrs5, æFres, æAX) ʜʦʙʠʿʝʥʠʭ ʠʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ, ʠ ʢʦʨʝʣʘʮʠʿʘ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ æFEV1 ʫ ʦʜʥʦʩʫ 

ʥʘ æRrs5, æFres, æAX. ʅʘ ʦʩʥʦʚʫ ʚʨʝʜʥʦʩʪʠ PC20 ʙʨʦʥʭʠʿʘʣʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʙʠ˂ʝ 

ʧʦʜʝˀʝʥʘ ʫ ʢʣʘʩʥʝ ʠʥʪʝʨʚʘʣʝ (ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ, ɼʘʥʢʘʥʦʚ ʪʝʩʪ) ʩʘ ʢʦʿʠʤʘ ˂ʝ ʩʝ 

ʫʧʦʨʝʹʠʚʘʪʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ ʠ ˁʠʭʦʚʠʭ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ 

æFEV1, æRrs5, æFres ʠ æɸʍ. 

ʂʦʜ ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʘʥʘʣʠʟʠʨʘ˂ʝ ʩʝ ʢʦʨʝʣʘʮʠʿʝ ʙʘʟʠʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʠ ʧʨʦʤʝʥʘ ʪʦʢʦʤ ʜʠʥʘʤʩʢʠʭ ʪʝʩʪʦʚʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ (Rrs5, Xrs5) 

ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ (FEV1, FEF25/75) ʩʘ ʙʨʦʿʝʤ ʝʦʟʠʥʦʬʠʣʘ ʫ ʢʨʚʥʦʿ ʩʣʠʮʠ, ʚʨʝʜʥʦʩʪʠʤʘ 

ʫʢʫʧʥʦʛ IgE ʫ ʢʨʚʠ, ʥʘ ʦʩʥʦʚʫ ʥʝʛʘʪʠʚʥʠʭ ʠ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ, ʧʨʝʤʘ ʛʨʫʧʘʤʘ ʫ 

ʠʟʜʚʦʿʝʥʠʤ ʧʦʛʣʘʚˀʠʤʘ. 

 ɿʘʪʠʤ ˂ʝ ʩʝ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʘʥʘʣʠʟʠʨʘʪʠ ʢʦʨʝʣʘʮʠʿʝ 

ʙʘʟʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ (ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ʠ ʧʨʦʤʝʥʘ ʪʦʢʦʤ 

ʜʠʥʘʤʩʢʠʭ ʪʝʩʪʦʚʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ (Rrs5, Xrs5) ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ (FEV1, 

FEF25/75) ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʝ ʩʢʘʣʝ, ʧʨʝʤʘ ʛʨʫʧʘʤʘ, ʠ ʧʨʝʤʘ ʪʝʞʠʥʠ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʠʣʠ ʩʪʝʧʝʥʫ ɺɸʉ-ʘ (ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ, ɼʘʥʢʘʥʦʚ ʪʝʩʪ) 

ʧʦʜʝˀʝʥʠʭ ʫ ʢʣʘʩʥʝ ʠʥʪʝʨʚʘʣʝ. 

ʂʦʜ ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ, ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʫʧʦʨʝʜʠ˂ʝ ʩʝ 

ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ (Rrs5, Rrs5-Rrs20, Xrs5, AX ) ʠ 

ʩʧʠʨʦʤʝʪʨʠʿʝ (FEF50, FEF25/75) ʢʦʿʝ ʫʢʘʟʫʿʫ ʥʘ ʧʨʦʤʝʥʝ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ,  

ʧʨʝʤʘ ʛʨʫʧʘʤʘ, ʥʘ ʦʩʥʦʚʫ ʧʨʝʧʦʨʫʯʝʥʠʭ Ăcut offñ ʚʨʝʜʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʥʘʣʘʟʘ ʪʦʢʦʤ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʭ ʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠʭ 

ʪʝʩʪʦʚʘ ʫʪʚʨʜʠ˂ʝ ʩʝ ʩʝʥʟʠʪʠʚʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʧʠʨʦʤʝʪʨʠʿʫ ʢʘʦ ʟʣʘʪʥʠʤ ʩʪʘʥʜʘʨʜʦʤ ʫ ʜʠʿʘʛʥʦʩʪʠʮʠ ʙʨʦʥʭʠʿʘʣʥʝ 
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ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ, ʧʨʝʤʘ ʧʨʝʧʦʨʫʯʝʥʠʤ Ăcut offñ ʚʨʝʜʥʦʩʪʠʤʘ ʧʘʨʘʤʝʪʘʨʘ ʀʆʉ-ʘ 

(Rrs5,  Fres). 

ʅʘʢʦʥ ʙʨʦʥʭʦʜʠʥʘʤʩʢʠʭ ʪʝʩʪʦʚʘ ʠ ʬʦʨʤʠʨʘʥʠʭ ʛʨʫʧʘ ʫʧʦʨʝʜʠ˂ʝ ʩʝ ʙʘʟʠʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ (1Zrs5, 1Rrs5, 1Rrs20, 1Rrs5-Rrs20, 

1Xrs5, 1Fres, 1AX) ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ (1FVC, 1FEV1, 1FEV1/ 

FVC, 1FEF50, 1FEF25/75) ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ, ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʠ ʧʦʜʛʨʫʧʦʤ 

ʠʩʧʠʪʘʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʩʘ ʘʩʠʤʧʪʦʤʘʪʩʢʦʤ ɹʍʈ. 

ʅʘʢʦʥ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʭ ʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠʭ ʪʝʩʪʦʚʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 

ʛʨʫʧʠ ʦʜʨʝʜʠ˂ʝ ʩʝ ʫʯʝʩʪʘʣʦʩʪ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ ʩʧʠʨʦʤʝʪʨʠʿ ʩʢʠ ʢʦʜ 

ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʧʝʨʟʠʩʪʝʥʪʥʠʤ ɸʈ. 

 

3.4. ʉʥʘʛʘ ʩʪʫʜʠʿʝ ʠ ʚʝʣʠʯʠʥʘ ʫʟʦʨʢʘ 

 

ʉʥʘʛʘ ʩʪʫʜʠʿʝ 0,8 (80%). 

ɼʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ: ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ 95 ʠʩʧʠʪʘʥʠʢʘ (± 10%). 

ɼʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ: ʧʨʚʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 1-32 ʠʩʧʠʪʘʥʠʢʘ. 

ɼʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ: ʜʨʫʛʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 2-32 ʠʩʧʠʪʘʥʠʢʘ. 

ɼʦʙʠʿʝʥʘ ʧʦʪʨʝʙʥʘ ʫʢʫʧʥʘ ʚʝʣʠʯʠʥʘ ʫʟʦʨʢʘ: 159 ʠʩʧʠʪʘʥʠʢʘ. 

 

3.5. ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ 

 

ʉʚʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʨʦʨʘʯʫʥʠ ʙʠʝ˂ ʫʨʘʝ́ʥʠ ʢʦʨʠʰ˂ʝˁʝʤ ʢʦʤʝʨʮʠʿʘʣʥʦʛ ʩʪʘʪʠʩʪʠʯʢʦʛ 

ʧʨʦʛʨʘʤʘ Statistica 13, StatSoft.  

1. ʋ ʜʝʩʢʨʠʧʪʠʚʥʦʿ ʩʪʘʪʠʩʪʠʮʠ ʙʠ˂ʝ ʢʦʨʠʰ˂ʝʥʠ ʫʦʙʠʯʘʿʝʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʧʨʦʮʝʥʫ 

ʮʝʥʪʨʘʣʥʝ ʪʝʥʜʝʥʮʠʿʝ ʧʦʜʘʪʘʢʘ (ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ, ʤʝʜʠʿʘʥʘ) ʢʘʦ ʠ ʧʘʨʘʤʝʪʨʠ ʟʘ 

ʧʨʦʮʝʥʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʛʨʫʧʘ (ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ, ʨʘʩʧʦʥ, 95%-ʥʝ ʛʨʘʥʠʮʝ 

ʧʦʚʝʨʝˁʘ). ʂʘʜʘ ʪʦ ʙʫʜʝ ʥʝʦʧʭʦʜʥʦ, ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʝʢʠʭ ʦʙʝʣʝʞʿʘ (ʫ ʦʢʚʠʨʫ  

ʧʨʝʜʚʠʹʝʥʠʭ ʢʘʪʝʛʦʨʠʿʘ) ʙʠ˂ʝ ʧʨʝʜʩʪʘʚˀʝʥʘ ʫ ʦʙʣʠʢʫ ʬʨʝʢʚʝʥʮʠʿʘ. 

2. ʅʦʨʤʘʣʥʦʩʪ ʨʘʩʧʦʜʝʣʝ ʙʠ˂ʝ ʧʨʦʚʝʨʘʚʘʥʘ ʂʦʣʤʦʛʦʨʦʚ-ʉʤʠʨʥʦʚ ʪʝʩʪʦʤ. ʋ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʦʚʝ ʧʨʦʮʝʥʝ, ʟʘ ʧʦʨʝʹʝˁʝ ʛʨʫʧʘ ʢʦʨʠʩʪʠ˂ʝʤʦ ʉʪʫʜʝʥʪʦʚ ʊ ʪʝʩʪ ʠʣʠ 

ʘʣʪʝʨʥʘʪʠʚʥʦ ʄʘʥ-ɺʠʪʥʠ ʠʣʠ ɺʠʣʢʦʢʩʦʥʦʚ ʪʝʩʪ. ɿʘ ʧʨʦʮʝʥʫ ʟʥʘʯʘʿʥʦʩʪʠ ʨʘʟʣʠʢʘ 
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ʪʨʠ ʠʣʠ ʚʠʰʝ ʛʨyʧʘ ʢʦʨʠʩʪʠ˂ʝ ʩʝ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ɸʅʆɺɸ, ɼʘʥʢʘʥʦʚ ʪʝʩʪ) ʠʣʠ 

ʥʝʧʘʨʘʤʝʪʘʨʩʢʠ ʂʨʫʩʢʘʣ-ɺʦʣʠʩ ʪʝʩʪ.  

3. ʈʘʟʣʠʢʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʦʙʝʣʝʞʿʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ʙʠ˂ʝ ʧʨʦʚʝʨʘʚʘʥʘ ʧʨʠʤʝʥʦʤ ʍʠ 

ʢʚʘʜʨʘʪ ʪʝʩʪʘ.  

4. ɿʘ ʧʨʦʮʝʥʫ ʿʘʯʠʥʝ ʧʦʚʝʟʘʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʨʠʩʪʠ˂ʝʤʦ ʇʨʠʩʦʥʦʚ 

ʠʣʠ ʘʣʪʝʨʥʘʪʠʚʥʦ ʉʧʠʨʤʘʥʦʚ ʪʝʩʪ ʢʦʨʝʣʘʮʠʿʝ. 

5. ʈʘʟʣʠʢʝ ˂ʝ ʙʠʪʠ ʩʤʘʪʨʘʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʫ ʩʣʫʯʘʿʫ ʨ _< 0,05, ʫʤʝʨʝʥʦ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ ʫ ʩʣʫʯʘʿʫ ʨ _< 0,01, ʠ ʚʠʩʦʢʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ ʫ ʩʣʫʯʘʿʫ ʨ _< 

0,001. 

6. ʉʘʢʫʧˀʝʥʠ ʨʝʟʫʣʪʘʪʠ ˂ʝ ʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʦʙʨʘʜʠʪʠ ʠ ʧʨʠʢʘʟʘʪʠ ʧʫʪʝʤ ʪʘʙʝʣʘ ʠ  

ʛʨʘʬʠʢʦʥʘ.  
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4. ʈɽɿʋʃʊɸʊʀ 

ʉʪʫʜʠʿʦʤ ʿʝ ʦʙʫʭʚʘ˂ʝʥʦ 159 ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʧʝʨʟʠʩʪʝʥʪʥʠʤ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ. 

ʉʚʠ ʧʘʮʠʿʝʥʪʠ ʩʫ ʧʦʜʝˀʝʥʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ, ʧʨʚʫ ʢʦʥʪʨʦʣʥʫ (I ʛʨ.) ʠ 

ʜʨʫʛʫ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ (II ʛʨ.). ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ʠʩʧʠʪʘʥʠʢʘ ʩʝ ʜʝʣʠʣʘ ʫ ʜʚʝ 

ʧʦʜʛʨʫʧʝ ʩʘ ʜʦʢʘʟʘʥʦʤ ɹʍʈ (ɹʍʈ ʧʦʟʠʪʠʚʥʠ) ʠ ʙʝʟ ʜʦʢʘʟʘʥʝ ɹʍʈ (ɹʍʈ ʥʝʛʘʪʠʚʥʠ). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ (ɽ) ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʦʙʘ ʧʦʣʘ, ʥʝʧʫʰʘʯʠ, ʩʪʘʨʦʩʪʠ 18-40 

ʛʦʜʠʥʘ, ʢʦʜ ʢʦʿʠʭ ʿʝ ʜʦʢʘʟʘʥ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʧʝʨʟʠʩʪʝʥʪʥʦʛ ʪʠʧʘ ʣʘʢʦʛ ʩʪʝʧʝʥʘ 

ʧʨʝʤʘ ʧʦʪʧʫʥʦ ʠʩʧʫˁʝʥʠʤ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ɸʈʀɸ. ʅʘʢʦʥ ʙʨʦʥʭʦʜʠʥʘʤʩʢʠʭ ʪʝʩʪʦʚʘ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ˂ʝ ʙʠʪʠ ʧʦʜʝˀʝʥʘ ʥʘ ʧʦʜʛʨʫʧʫ ʩʘ ʜʦʢʘʟʘʥʦʤ ɹʍʈ (ɽ1) ʠ 

ʧʦʜʛʨʫʧʫ ʙʝʟ ʜʦʢʘʟʘʥʝ ɹʍʈ (ɽ2). ɻʨʫʧʘ ʩʘ ʧʦʟʠʪʠʚʥʦʤ ɹʍʈ ʩʝ ʧʦʜʝʣʠʣʘ ʫ ʛʨʫʧʫ ʩʘ 

ʜʦʢʘʟʘʥʦʤ ɹʍʈ ʧʫʪʝʤ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ (ɽ1ʘ) ʠ ʛʨʫʧʫ ʩʘ ʧʦʟʠʪʠʚʥʠʤ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪʦʤ (ɽ1ʙ) ʢʘʦ ʠʥʜʠʨʝʢʪʥʠʤ ʧʦʢʘʟʘʪʝˀʝʤ ɹʍʈ. ɺʝʣʠʯʠʥʘ 

ʫʟʦʨʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʿʝ 95 ʠʩʧʠʪʘʥʠʢʘ. 

ʇʨʚʫ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ (I ʛʨ.) ʯʠʥʝ ʧʦʪʧʫʥʦ ʟʜʨʘʚʠ ʠʩʧʠʪʘʥʠʮʠ, ʥʝʧʫʰʘʯʠ, ʙʝʟ 

ʩʠʤʧʪʦʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ, ʭʨʦʥʠʯʥʠʭ ʦʙʦˀʝˁʘ, ʙʝʟ ʜʦʢʘʟʘʥʝ ʘʣʝʨʛʠʿʝ ʠ ʙʝʟ 

ʜʦʢʘʟʘʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪʦʤ. 

ɺʝʣʠʯʠʥʘ ʫʟʦʨʢʘ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʿʝ 32 ʠʩʧʠʪʘʥʠʢʘ. 

ɼʨʫʛʫ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ (II ʛʨ.) ʯʠʥʝ ʠʩʧʠʪʘʥʠʮʠ ʩʘ ʢʦʤʙʠʥʦʚʘʥʦʤ ʘʣʝʨʛʠʿʩʢʦʤ 

ʙʨʦʥʭʠʿʘʣʥʦʤ ʘʩʪʤʦʤ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʦʤ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɻʀʅɸ ʩʘ 

ʧʝʨʟʠʩʪʝʥʪʥʠʤ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ɸʈʀɽ, ʪʦʢʦʤ ʧʨʚʝ ʧʦʩʝʪʝ 

ʣʝʢʘʨʫ. ɺʝʣʠʯʠʥʘ ʫʟʦʨʢʘ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʿʝ 32 ʠʩʧʠʪʘʥʠʢʘ. 

ɹʨʦʿ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʩʫ ʦʜʫʩʪʘʣʠ ʦʜ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʠʨʘˁʘ ʿʝ 18. ʈʘʟʣʦʟʠ 

ʦʜʫʩʪʘʿʘˁʘ ʦʜ ʠʩʧʠʪʠʚʘˁʘ ʩʫ ʨʘʟʥʠ, ʦʜ ʩʪʨʘʭʘ ʦʜ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʧʨʦʮʝʜʫʨʝ, ʦʜʣʘʟʘʢ 

ʩʪʘʨʝʰʠʥʝ ʥʘ ʪʝʨʝʥ ʠ ʪʨʫʜʥʦ˂ʘ. ʀʥʘʯʝ ʩʚʠ ʢʦʿʠ ʩʫ ʦʜʫʩʪʘʣʠ ʩʫ ʠʤʘʣʠ ʫʨʘʹʝʥ ʢʦʞʥʠ 

ʧʨʠʢ ʪʝʩʪ ʠ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ ʪʝʩʪ. 
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4.1. ʆʧʰʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʘʥʠʢʘ 

ɸʥʘʣʠʟʦʤ ʦʧʰʪʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 159 ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʧʝʨʟʠʩʪʝʥʪʥʠʤ ʘʣʝʨʛʠʿʩʢʠʤ 

ʨʠʥʠʪʠʩʦʤ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ (ɽ) ʙʠʣʦ ʿʝ 50.5% ʤʫʰʢʘʨʘʮʘ ʠ 49.4% ʞʝʥa, ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʧʨʚʦʿ ʧʦʜʛʨʫʧʠ (ɽ1) ʙʠʣʦ ʿʝ 45.7% ʤʫʰʢʘʨʘʮʘ ʠ 54.2% ʞʝʥʘ, ʫ 

ʝʩʢʧʝʨʠʤʝʥʪʘʣʥʦʿ ʜʨʫʛʦʿ ʧʦʜʛʨʫʧʠ (ɽ2) ʙʠʣʦ ʿʝ 64.0% ʤʫʰʢʘʨʘʮʘ ʠ 36.0% ʞʝʥʘ, ʫ 

ʧʨʚʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ (I ʛʨ.) ʙʠʣʦ ʿʝ 46.8% ʤʫʰʢʘʨʘʮʘ ʠ 53.1% ʞʝʥʘ, ʫ ʜʨʫʛʦʿ 

ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ (II ʛʨ.) ʙʠʣʦ ʿʝ 68.7% ʤʫʰʢʘʨʘʮʘ ʠ 31.2% ʞʝʥʘ ʰʪʦ ʿʝ ʧʨʠʢaʟaʥʦ ʫ 

ʪaʙʝʣʠ 1 ʠ ʥa ʛʨaʬʠʢʦʥʫ 1. 

 

ʊʘʙʝʣʘ 1. ɼʠʩʪʨʠʙʫʮʠʿʘ ʧʨʝʤʘ ʧʦʣʫ  

 

 

ʇʦʣ 

ʄʫʰʢʦ ɾʝʥʩʢʦ × 

ɽ 48 47 95 

% 50.5% 49.4%  

ɽ1 32 38 70 

% 45.7% 54.2%  

ɽ2 16 9 25 

% 64.0% 36.0%  

I ʛʨ. 15 17 32 

% 46.8% 53.1%  

II ʛʨ. 22 10 32 

% 68.7% 31.2%  

× 85 74 159 

 53.4% 46.5%  

*× 

ɻʨʘʬʠʢʦʥ 1. ɼʠʩʪʨʠʙʫʮʠʿʘ ʧʨʝʤʘ ʧʦʣʫ 

 

 

ʇʨʦʩʝʯʥa ʞʠʚʦʪʥa ʜʦʙ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪaʥʠʢa ʿʝ ʙʠʣa 26.9 ʛʦʜʠʥa, ʫ ɽ ʛʨʫʧʠ ʧʨʦʩʝʢ 

ʛʦʜʠʥʘ ʿʝ ʙʠʦ 25.1 ʛʦʜʠʥʘ, ʫ ɽ1 ʛʨʫʧʠ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʛʦʜʠʥʘ ʿʝ ʙʠʣʘ 24.7 ʛʦʜʠʥʘ, ʫ 

ɽ2 ʛʨʫʧʠ ʧʨʦʩʝʢ ʩʪʘʨʦʩʪʠ ʿʝ ʙʠʦ 26.8 ʛʦʜʠʥʘ, ʫ ʧʨʚʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʟʜʨʘʚʠʭ 

ʧʨʦʩʝʢ ʿʝ ʙʠʦ 31.6 ʛʦʜʠʥʘ ʠ ʫ ʜʨʫʛʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʧʨʦʩʝʢ ʿʝ ʙʠʦ 27.4 ʛʦʜʠʥʘ 

(ʪʘʙʝʣʘ 2).  

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʜʠʩʪʨʠʙʫʮʠʿʘ ʠʩʧʠʪʘʥʠʢʘ ʫ ʜʦʙʥʦʿ ʛʨʫʧʠ ʦʜ 18-25 ʛʦʜʠʥʘ 

ʿʝ ʙʠʣʘ 56.8%, ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 57.1% ʠʩʧʠʪʘʥʠʢʘ ʫ ʞʠʚʦʪʥʦʿ ʜʦʙʠ ʦʜ 18-25, ʫ ɽ2  
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ʛʨʫʧʠ 56% ʠʩʧʠʪʘʥʠʢʘ ʿʝ ʙʠʣʘ ʫ ʩʪʘʨʦʩʥʦʿ ʛʨʫʧʠ ʥʘʿʤʣʘʹʠʭ, ʧʨʚʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʿʝ 

ʠʤʘʣʘ 34.3% ʫ ʛʨʫʧʠ ʦʜ 35-40 ʛʦʜʠʥʘ, ʛʨʫʧʘ ʘʩʤʘʪʠʯʘʨʘ ʿʝ ʠʤʘʣʘ 44.6% ʧʘʮʠʿʝʥʘʪʘ ʫ 

ʧʨʚʦʤ ʢʣʘʩʥʦʤ ʠʥʪʝʨʚʘʣʫ (ʪʘʙʝʣʘ 3 ʠ ʛʨʘʬʠʢʦʥ 2). 

 

ʊʘʙʝʣʘ 2. ʇʨʦʩʝʢ ʛʦʜʠʥʘ ʧʦ ʛʨʫʧʘʤʘ 
 

ʉʚʠ  ɻʨʫʧʘ E 

ʅ* ʉɺ** ʉɼ*** ʅ ʉɺ ʉɼ 

159 26.9 6.3 25 25.1 5.6 

E1 E2 

ʅ* ʉɺ** ʉɼ*** ʅ ʉɺ ʉɼ 

70 24.7 5.2 25 26.8 6.3 

ɻʨʫʧʘ I ʛʨ ɻʨʫʧʘ II ʛʨ 

ʅ ʉɺ ʉɼ ʅ ʉɺ ʉɼ 

32 31.6 32 32 27.4 5.7 

ɻʨʘʬʠʢʦʥ 2. ɼʦʙʥʝ ʛʨʫʧʝ 

 

ʅ*- ʙʨʦʿ ʠʩʧʠʪʘʥʠʢʘ; **ʉɺ - ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ; ***ʉɼ - ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 

 

ʊʘʙʝʣʘ 3. ɻʦʜʠʥʝ ʧʦ ʛʨʫʧʘʤʘ 

ɻʨʫʧʝ 

 

ɼʦʙʥʝ ʛʨʫʧʝ 

18-24 25-30 31-34 35-40 × 

ɽ 54 25 9 9 95 

 56.8% 24.2% 9.4% 9.4%  

E1 40 20 4 6 70 

% 57.1% 28.5% 5.7% 8.5%  

E2 14 3 5 3 25 

% 56.0% 12.0% 20.0% 12.0%  

I ʛʨ. 7 6 8 11 32 

% 21.8% 18.7% 25.0% 34.3%  

II ʛʨ. 10 11 8 3 32 

% 31.2% 34.3% 25.0% 9.3%  

× 71 40 25 23 159 

% 44.6% 25.1% 15.7% 14.4%  
 

 

ʅʘʢʦʥ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ ʩʚʘʢʦʤ ʧʘʮʠʿʝʥʪʫ ʿʝ ʧʦʩʪʘʚˀʝʥʦ ʧʠʪʘˁʝ: Ă ɼʘ ʣʠ 

ʿʝ ʜʦʙʨʦ ʠʣʠ ʣʦʰʝ ʧʦʜʥʝʦ ʪʝʩʪʠʨʘˁʝ?ñ, ʦʜ 82 ʠʩʧʠʪʘʥʠʢʘ 6 ʩʫ ʦʜʛʦʚʦʨʠʣʘ ʩʘ Ăʣʦʰʝñ  

  

0 

10 

20 

30 

40 

50 

60 

18-24 25-30 31-34 35-40 

ɼʆɹʅɽ ɻʈʋʇɽ 

E 

E1 

E2 

Ig 

Iig 



60 

 

(7.3%) ʦʩʪʘʣʠ ʩʫ ʦʜʛʦʚʦʨʠʣʠ ʩʘ Ăʜʦʙʨʦñ (92.7%). ʆʜ 82 ʠʩʧʠʪʘʥʠʢʘ ʩʘʤʦ ʿʝ ʿʝʜʘʥ 

ʦʜʫʩʪʘʦ ʦʜ ʪʝʩʪʠʨʘˁʘ. ʇʘʮʠʿʝʥʪʠ ʩʫ ʩʝ ʞʘʣʠʣʠ ʦʙʠʯʥʦ ʥʘ ʛʨʝʙʘˁʝ ʫ ʛʨʣʫ, ʢʘʰʘˀ, 

ʪʝʩʢʦʙʫ ʫ ʛʨʫʜʠʤʘ, ʛʫʰʝˁʝ ʠ ʦʩʝ˂ʘʿ ʪʦʧʣʠʥʝ ʫ ʣʠʮʫ.  
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4.2.  ʈʝʟʫʣʪʘʪʠ ʘʣʝʨʛʦʣʦʰʢʦʛ ʠʩʧʠʪʠʚʘˁʘ ʢʦʞʥʠʤ ʧʨʠʢ ʪʝʩʪʦʤ 

ɸʣʝʨʛʦʣʦʰʢʦ ʪʝʩʪʠʨʘˁʝ ʢʦʞʥʠʤ ʧʨʠʢ ʪʝʩʪʦʤ ʜʘʿʝ ʥʘʤ ʧʦʜʘʪʘʢ ʦ ʚʨʩʪʠ ʘʣʝʨʛʠʿʝ, 

ʩʧʦˀʘʰˁʦʿ (ʧʦʣʠʥʦʟʘ), ʫʥʫʪʨʘʰˁʦʿ (ʧʝʨʠʥʝʘʣʥʘ) ʠʣʠ ʤʝʰʦʚʠʪʦʿ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 

ʛʨʫʧʘ ʠʤʘʣʘ ʿʝ 54.7% ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʤʝʰʦʚʠʪʦʤ ʘʣʝʨʛʠʿʦʤ, ɽ1 ʛʨʫʧʘ ʿʝ ʠʤʘʣʘ 54.3% 

ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʤʝʰʦʚʠʪʦʤ ʘʣʝʨʛʠʿʦʤ, ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʦ 56% ʠʩʧʠʪʘʥʠʢʘ ʩʘ 

ʤʝʰʦʚʠʪʠʤ ʪʠʧʦʤ ʘʣʝʨʛʠʿʝ ʠ  ʫ ʜʨʫʛʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʦ 64.3% ʠʩʧʠʪʘʥʠʢʘ 

ʩʘ ʢʦʤʙʠʥʦʚʘʥʦʤ ʘʣʝʨʛʠʿʦʤ. 

ɼʠʩʪʨʠʙʫʮʠʿʘ ʧʨʝʤʘ ʪʠʧʫ ʘʣʝʨʛʠʿʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 4 ʠ ʛʨʘʬʠʢʦʥʫ 3.  

 

ʊʘʙʝʣʘ 4. ɺʨʩʪʘ ʘʣʝʨʛʠʿʘ 

 
ɺʨʩʪʘ ʘʣʝʨʛʠʿʝ 

ʉ* ʋ** ʄ***  

E 15 28 52 95 

% 15.8% 29.5% 54.7%  

E1 8 24 38 70 

% 11.4% 34.3% 54.3%  

E2 7 4 14 25 

% 28.0% 16.0% 56.0%  

II ʛʨ 6 5 21 32 

% 18.7% 15.6% 65.6%  
 

ɻʨʘʬʠʢʦʥ 3. ɺʨʩʪʘ ʘʣʝʨʛʠʿʘ 

 

ʉ*- ʩʧʦˀˁʘ; ʋ**- ʫʥʫʪʨʘʰˁʘ; ʄ***- ʤʝʰʦʚʠʪʘ. 

 

ʆʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʧʘʮʠʿʝʥʘʪʘ ʢʦʿʠ ʩʫ ʧʦʟʚʘʥʠ ʫ ʩʪʫʜʠʿʫ (177), ʚʝ˂ʠʥʘ ʿʝ ʧʨʝʛʣʝʜʘʥʘ ʠ 

ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʘ ʪʦʢʦʤ ʨʝʜʦʚʥʦʛ ʨʘʜʘ ʫ ʢʘʙʠʥʝʪʫ, ʘʣʠ ʿʝʜʘʥ ʜʝʦ ʠʩʧʠʪʘʥʠʢʘ ʙʠʦ ʿʝ 

ʧʦʟʚʘʥ ʜʘ ʦʙʘʚʠ ʪʝʩʪʠʨʘˁʝ ʙʝʟ ʧʨʝʪʭʦʜʥʦʛ ʟʥʘˁʘ ʦ ˁʠʭʦʚʦʤ ʟʜʨʘʚʩʪʚʝʥʦʤ ʩʪʘˁʫ, ʠ 

ʧʨʝʜʩʪʘʚˀʘʦ ʩʣʫʯʘʿʥʠ ʫʟʦʨʘʢ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ ʿʝ ʪʨʝʙʘʣʦ ʜʘ ʦʬʦʨʤʠ ʢʦʥʪʨʦʣʥʫ 

ʛʨʫʧʫ ʟʜʨʘʚʠʭ. ʆʜ 56 ʩʣʫʯʘʿʥʦ ʧʦʟʚʘʥʠʭ ʠʩʧʠʪʘʥʠʢʘ ʢʦʜ 24 ʠʩʧʠʪʘʥʠʢʘ ʿʝ ʜʦʢʘʟʘʥʘ 

ʘʣʝʨʛʠʿʘ ʠ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥ ʿʝ ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʨʘʜʠʣʠ ɹʇʊ ʢʦʿʠ ʿʝ 

ʢʦʜ 16 ʜʦʢʘʟʘʦ ɹʍʈ ʰʪʦ ʠʟʥʦʩʠ 66.7% ʫ ʦʜʥʦʩʫ ʥʘ ʫʢʫʧʘʥ ʙʨʦʿ ʧʦʟʚʘʥʠʭ.  
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4.3. ʈʝʟʫʣʪʘʪʠ ʩʧʠʨʦʤʝʪʨʠʿʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ 

ʉʧʠʨʦʤʝʪʨʠʿʘ ʢʘʦ ʩʪʘʥʜʘʨʜʘʥ ʤʝʪʦʜ ʤʝʨʝˁʘ ʬʫʥʢʮʠʿʝ ʧʣʫ˂ʘ ʫʨaʹʝʥa ʿʝ ʢʦʜ ʩʚʠʭ 

ʠʩʧʠʪʘʥʠʢʘ ʩʪʫʜʠʿʝ (159) ʢʘʦ ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ, ʥʘʢʦʥ ʠʥʭʘʣʘʮʠʿʝ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ 

ʪʦʢʦʤ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʦʛ ʪʝʩʪʘ ʠ ʪʦʢʦʤ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʠʨʘˁʘ. 

ʉʧʠʨʦʤʝʪʨʠʿʦʤ ʩʫ ʧʨʘ˂ʝʥʝ ʚʨʝʜʥʦʩʪʠ: ʬʦʨʩʠʨʘʥʠ ʚʠʪʘʣʥʠ ʢʘʧʘʮʠʪʝʪ - FVC (l), 

ʬʦʨʩʠʨʘʥʠ ʝʢʩʧʠʨʘʪʦʨʥʠ ʚʦʣʫʤʝʥ ʫ ʧʨʚʦʿ ʩʝʢʫʥʜʠ - FEV1(l), ʦʜʥʦʩ FEV1/FVC (%); 

ʬʦʨʩʠʨʘʥʠ ʝʢʩʧʠʨʘʪʦʨʥʠ ʧʨʦʪʦʢ ʧʨʠ 50% ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ - FEF50 (l); ʦʜʥʦʩ 

ʬʦʨʩʠʨʘʥʦʛ ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ ʧʨʠ 25% ʠ 75% ʝʢʩʧʠʨʘʪʦʨʥʦʛ ʧʨʦʪʦʢʘ - FEF 

25/75 (%). ɼʦʙʠʿʝʥʠ  ʨʝʟʫʣʪʘʪʠ ʩʧʠʨʦʤʝʪʨʠʿʩʢʠʭ ʤʝʨʝˁʘ ʫʧʦʨʝʹʠʚʘʣʠ ʩʫ ʩʝ ʩʘ 

ʥʦʨʤʘʤʘ ɽʚʨʦʧʩʢʝ ʟʘʿʝʜʥʠʮʝ ʟʘ ʫʛʘˀ ʠ ʯʝʣʠʢ (European Coal and Steel Community -

ɽʎʉʎ). ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ˂ʝ ʧʨʚʦ ʙʠʪʠ ʧʨʝʜʩʪʘʚˀʝʥʘ ʙʘʟʠʯʥʘ ʩʧʠʨʦʤʝʪʨʠʿ ʩʢʘ 

ʤʝʨʝˁʘ ʧʨʝʤʘ ʛʨʫʧʘʤʘ. 

 

ʊʘʙʝʣʘ 5. ʉʧʠʨʦʤʝʪʨʠʿʘ ɽ ʛʨʫʧʝ - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ ɽ  

ʅ**  ʉɺ ʄʠʥ.***  ʄʘʢʩ.****  ʉɼ 

1*FVCa (l) 95 4.90 2.43 7.72 1.15 

1FVC %  95 105.63 73.00 133.80 12.56 

1FEV1a (l) 95 4.13 2.12 6.29 0.89 

1FEV1 %  95 103.91 11.00 139.40 15.36 

1FEV1/FVC %  95 85.03 69.17 100.00 6.59 

1FEF50a (l) 95 4.68 2.30 8.21 1.27 

1FEF50 %  95 91.41 45.80 143.10 21.55 

1FEF25/75a (l) 95 4.25 1.99 7.58 1.24 

1FEF25/75 %  95 93.31 47.60 154.90 24.01 

1* - ʦʟʥʘʯʘʚʘ ʙʘʟʠʯʥʦ ʤʝʨʝˁʝ; ʅ** - ʙʨʦʿ ʠʩʧʠʪʘʥʠʢʘ; ʄʠʥ.***  - ʤʠʥʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ; ʄʘʢʩ.****  - ʤʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ;  

 

ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ 1FVC ʙʘʟʠʯʥʦʛ ʤʝʨʝˁʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʠʟʥʦʩʠʣʘ ʿʝ 

105.6% (ʉɼ 12,5), ʫ ɽ1 ʛʨʫʧʠ 1FVC ʿ ʝ ʙʠʣʘ 104.4% (ʉɼ 12,2), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʠʟʥʦʩʠʣʘ 

109.1% (ʉɼ 13,2), ʫ ʛʨʫʧʠ ʟʜʨʘʚʠʭ ʿʝ ʙʠʣʘ ʥʘʿʚʠʰʘ 110.2% (ʉɼ 10,5) ʠ ʫ ʛʨʫʧʠ 

ʘʩʤʘʪʠʯʘʨʘ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʿʝ ʙʠʣʘ ʥʘʿʥʠʞʘ 94.5% (ʉɼ 15,1).  
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ʊʘʙʝʣʘ 6. ʉʧʠʨʦʤʝʪʨʠʿʘ E1 grupe - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ ɽ1 

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1FVCa (l) 70 4.77 2.43 7.72 1.08 

1FVC %  70 104.38 73.00 130.90 12.17 

1FEV1a (l) 70 4.00 2.12 5.96 0.81 

1FEV1 %  70 103.16 73.20 139.40 11.52 

1FEV1/FVC %  70 84.65 69.17 100.00 6.63 

1FEF50a (l) 70 4.42 2.30 7.73 1.17 

1FEF50 %  70 87.25 45.80 138.50 20.21 

1FEF25/75a (l) 70 4.02 1.99 7.58 1.16 

1FEF25/75  %  70 88.93 47.60 153.20 22.95 
 

 

ɻʣʘʚʥʠ ʧʘʨʘʤʝʪʘʨ ʩʧʠʨʦʤʝʪʨʠʿʩʢʦʛ ʤʝʨʝˁʘ 1FEV1 ʿʝ ʫ ɽ ʛʨʫʧʠ ʙʠʦ 103.9% (ʉɼ 

15.3), ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʦ 103,2% (ʉɼ 11,5), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʦ 106% (ʉɼ 23.2),  ʢʦʜ 

ʟʜʨʘʚʠʭ ʿʝ ʙʠʦ 108.2% (ʉɼ 10.5) ʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʩʪʤʦʤ ʿʝ ʙʠʦ ʥʘʿʥʠʞʠ 78.3% 

(ʉɼ 11.7) ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʟʦʥʫ ʦʧʩʪʨʫʢʮʠʿʝ.  

 

ʊʘʙʝʣʘ 7. ʉʧʠʨʦʤʝʪʨʠʿʘ ɽ2 ʛʨʫʧʝ - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ E2 

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1FVCa (l) 25 5.25 3.37 7.36 1.28 

1FVC  %  25 109.14 76.00 133.80 13.22 

1FEV1a (l) 25 4.49 2.78 6.29 1.00 

1FEV1  %  25 106.02 11.00 137.40 23.15 

1FEV1/FVC  %  25 86.08 74.78 100.00 6.48 

1FEF50a (l) 25 5.39 3.02 8.21 1.31 

1FEF50  %  25 103.06 67.50 143.10 21.30 

1FEF25/75a (l) 25 4.90 2.42 6.87 1.27 

1FEF25/75  %  25 105.56 66.80 154.90 23.07 
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ʆʜʥʦʩ 1FEV1/FVC ʢʘʦ ʧʦʢʘʟʘʪʝˀ ʧʦʩʪʦʿʘˁʘ ʦʧʩʪʨʫʢʮʠʿʝ, ʫ ɽ ʛʨʫʧʠ ʿʝ ʙʠʦ ʧʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ 85.0% (ʉɼ 6.5), ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʦ 84.6% (ʉɼ 6.6), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʦ 86% 

(ʉɼ 6.5), ʫ ʛʨʫʧʠ ʙʝʟ ʘʣʝʨʛʠʿʘ ʠ ʘʩʪʤʝ 83.7% (ʉɼ 5.4) ʠ ʫ ʜʨʫʛʦʿ ʛʨʫʧʠ ʧʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ ʦʜ 69.9% ʫʢʘʟʠʚʘʣʘ ʿʝ ʥʘ ʧʦʩʪʦʿʘˁʝ ʦʧʩʪʨʫʢʮʠʿʝ. 

 

ʊʘʙʝʣʘ 8. ʉʧʠʨʦʤʝʪʨʠʿʘ ʧʨʚʝ ʛʨʫʧʝ - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝʠˁʚʝ 

ɻʨʫʧʘ I  

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1FVCa (l) 31 4.78 4.78 3.26 7.22 

1FVC  % 31 110.22 110.22 92.80 134.10 

1FEV1a (l) 31 3.99 3.99 2.62 6.16 

1FEV1  %  31 108.21 108.21 83.10 138.10 

1FEV1/FVC  %  31 83.76 83.76 71.78 97.83 

1FEF50a (l) 31 4.42 4.42 2.66 7.38 

1FEF50  %  31 89.91 89.91 46.70 132.10 

1FEF25/75a (l) 31 3.91 3.91 2.23 6.85 

1FEF25/75  %  31 90.34 90.34 49.00 143.80 
 

 

ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʧʘʨʘʤʝʪʨʘ 1FEF50 ʫ ʠʩʧʠʪʠʚʘʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ 91.4% (21.5), ʫ ɽ1 

ʛʨʫʧʠ ʿʝ ʙʠʣʘ 87.3% (ʉɼ 20.2), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 103.6 (ʉɼ 21.3), ʫ ʛʨʫʧʠ ʙʝʟ 

ʘʣʝʨʛʠʿʘ ʿʝ ʙʠʣʘ 89.9% (ʉɼ 21.1) ʠ ʫ ʜʨʫʛʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ ʩʘ ʧʨʦʩʝʯʥʠʭ 

47.8% (ʉɼ 17.3) ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʩʤʘˁʝʥʝ ʧʨʦʪʦʢʝ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ.  

ʀ ʢʦʥʘʯʥʦ, ʜʨʫʛʠ ʧʘʨʘʤʝʪʘʨ ʧʨʦʮʝʥʝ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ 1FEF25/75 ʿʝ ʫ ɽ 

ʛʨʫʧʠ ʠʤʘʦ ʧʨʦʩʝʯʥʫ ʚʨʝʜʥʦʩʪ 93.3% (ʉɼ 24.0), ʫ ɽ1 ʿʝ ʙʠʣʘ 88.9% (ʉɼ 22.9), ʫ ɽ2 

ʛʨʫʧʠ ʿʝ ʙʠʣʘ 105.5% (ʉɼ 23.0), ʫ ʛʨʫʧʠ ʟʜʨʘʚʠʭ ʿʝ ʙʠʣʘ 90.3% (ʉɼ 22.7) ʠ ʫ ʛʨʫʧʠ 

ʩʘ ʙʨʦʥʭʠʿʘʣʥʦʤ ʘʩʪʤʦʤ ʿʝ ʙʠʣʘ 47.8% (ʉɼ 18.9). ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ 

ʪʘʙʝʣʘʤʘ 5, 6, 7, 8 ʠ 9. 
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ʊʘʙʝʣʘ 9. ʉʧʠʨʦʤʝʪʨʠʿʘ ʜʨʫʛʝ ʛʨʫʧʝ - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ II  

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1FVCa (l) 32 4.73 2.39 8.69 1.33 

1FVC  %  32 94.54 71.70 126.90 15.10 

1FEV1a (l) 32 3.30 1.73 6.09 1.00 

1FEV1  %  32 78.34 52.30 108.40 15.66 

1FEV1/FVC  %  32 69.99 53.19 86.99 8.41 

1FEF50a (l) 32 2.65 0.84 5.98 1.17 

1FEF50  %  32 47.90 15.60 73.90 17.31 

1FEF25/75a (l) 32 2.30 0.70 4.34 1.02 

1FEF25/75  %  32 47.87 15.00 79.80 18.95 
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4.4. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʠʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ 

ʀʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ (ʀʆʉ) ʢʘʦ ʥʝʩʪʘʥʜʘʨʜʥʠ ʤʝʪʦʜ ʟʘ ʪʝʩʪʠʨʘˁʝ ʧʣʫ˂ʥʝ 

ʬʫʥʢʮʠʿʝ ʫʨaʹʝʥʘ ʿʝ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ ʩʪʫʜʠʿʝ (159) ʢʘʦ ʙʘʟʠʯʥʦ ʠʩʧʠʪʠʚʘˁʝ ʠ 

ʪʦʢʦʤ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʦʛ ʪʝʩʪʘ ʠ ʥʝʩʧʝʮʠʬʠʯʥʦʛ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ ʩʘ 

ʭʠʩʪʘʤʠʥʦʤ. ʀʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ ʩʫ ʦʜʨʝʹʠʚʘʥʠ ʧʘʨʘʤʝʪʨʠ: ʪʦʪʘʣʥʘ 

ʠʤʧʝʜʘʥʮʘ ʥʘ 5 Hz - Zrs5 (kP/(l/s)), ʪʦʪʘʣʥʘ ʨʝʟʠʩʪʘʥʮʘ ʥʘ 5 Hz - Rrs5 (kP/(l/s)), 

ʨʝʟʠʩʪʘʥʮʘ ʥʘ 20 Hz - Rrs20 (kP/(l/s)), ʨʘʟʣʠʢʘ ʨʝʟʠʩʪʘʥʮʝ ʥʘ 5 ʠ 20 Hz - Rrs5-Rrs20 

(kP/(l/s)), ʨʝʘʢʪʘʥʩʘ ʥʘ 5 Hz - Xrs5 (kP/(l/s)), ʨʝʟʦʥʘʥʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ - Fres (l/s), 

ʘʩʪʤʘ ʠʥʜʝʢʩʘ ʠʣʠ ɻʦʣʜʤʘʥʦʚ ʠʥʜʝʢʩ - AX (l/s). ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ˂ʝ ʙʠʪʠ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʙʘʟʠʯʥʠʭ ʀʆʉ ʤʝʨʝˁʘ ʧʨʝʤʘ ʛʨʫʧʘʤʘ, 

ʧʘʨʘʤʝʪʨʠ ˂ʝ ʙʠʪʠ ʧʨʝʜʩʪʘʚˀʝʥʠ ʢʘʦ ʧʨʦʮʝʥʪʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʚʠʹʝʥʝ 

ʥʦʨʤʝ ʢʦʥʩʪʨʫʢʪʦʨʘ. 

 

ʊʘʙʝʣʘ 10. ʀʆʉ ɽ ʛʨʫʧʘ - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ E 

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1Zrs5a kP/(l/s) 95 0.35 0.19 0.99 0.11 

1Zrs5  %  95 121.65 62.70 382.00 40.90 

1Rrs5a kP/(l/s) 95 0.34 0.17 0.98 0.11 

1Rrs5  %  95 116.28 59.10 378.10 39.78 

1Rrs20a kP/(l/s) 95 0.29 0.14 0.76 0.08 

1Rrs20  %  95 115.76 50.00 348.00 34.82 

1Rrs5-Rrs20 kP/(l/s) 95 0.052 -0.040 0.220 0.044 

1X5 kP/(l/s) 95 -0.10 -0.24 0.01 0.03 

1Fres (l/s) 95 11.29 7.56 22.72 3.36 

1AX  (l/s) 95 0.28 0.07 1.29 0.20 
 

 

ʋ ʛʨʫʧʠ ʛʣʘʚʥʦʛ ʠʩʧʠʪʠʚʘˁʘ (ʪʘʙʝʣʘ 10) ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ 1Zrs5 ʿʝ ʠʟʥʦʩʠʣʘ 121.6% 

(ʉɼ 40.9), ʫ ʛʨʫʧʠ ɽ1 ʿʝ ʙʠʣʘ 126.6% (ʉɼ 45.6), ʫ ʛʨʫʧʠ ɽ2 ʿʝ ʙʠʣʘ 107.8% (ʉɼ 18.2), 

ʫ ʧʨʚʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ 105.3% (23.8) ʠ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʘʩʪʤʦʤ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ ʿʝ ʙʠʣʘ 202.3 (ʉɼ  81.2). ʇʨʦʩʝʢ ʚʨʝʜʥʦʩʪʠ ʙʘʟʠʯʥʝ ʫʢʫʧʥʝ ʨʝʟʠʩʪʘʥʮʝ ʥʘ 5  
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Hz ʿʝ ʫ ʠʩʧʠʪʠʚʘʥʦʿ ʛʨʫʧʠ ʙʠʣʘ 116.3% (ʉɼ 39.7), ʫ ʛʨʫʧʠ ʩʘ ʜʦʢʘʟʘʥʦʤ ɹʍʈ 120.9% 

(ʉɼ 44,4), ʫ ʛʨʫʧʠ ʙʝʟ ʜʦʢʘʟʘʥʝ ɹʍʈ ʿʝ ʙʠʣʘ 103.0% (ʉɼ 17.0), ʫ ʛʨʫʧʠ ʙʝʟ 

ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʿʝ ʙʠʣʘ 101.8 (ʉɼ 21.8) ʠ ʫ ʜʨʫʛʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʦ 

190.5% (ʉɼ 70.8).  

 

ʊʘʙʝʣʘ 11. ʀʆʉ ʛʨʫʧʝ ɽ1 - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ E1 

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1Zrs5a kP/(l/s) 70 0.37 0.19 0.99 0.12 

1Zrs5  %  70 126.58 62.70 382.00 45.63 

1Rrs5a kP/(l/s) 70 0.35 0.17 0.98 0.12 

1Rrs5  %  70 120.99 59.10 378.10 44.38 

1Rrs20a kP/(l/s) 70 0.30 0.14 0.76 0.09 

1Rrs20  %  70 120.40 50.00 348.00 38.47 

1Rrs5-Rrs20 kP/(l/s) 70 0.055 -0.040 0.220 0.046 

1X5 kP/(l/s) 70 -0.10 -0.24 0.01 0.04 

1Fres (l/s) 70 11.50 7.56 22.72 3.56 

1AX (l/s) 70 0.29 0.07 1.29 0.22 
 

 

 ʊʘʙʝʣʘ 12.ʀʆʉ ʛʨʫʧʝ ɽ2 - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ  

ɻʨʫʧʘ E2 

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1Zrs5a kP/(l/s) 25 0.31 0.21 0.46 0.07 

1Zrs5  %  25 107.87 75.30 144.30 17.23 

1Rrs5a kP/(l/s) 25 0.30 0.18 0.43 0.07 

1Rrs5  %  25 103.08 65.90 139.20 17.01 

1Rrs20a kP/(l/s) 25 0.25 0.16 0.36 0.05 

1Rrs20  %  25 102.77 67.70 135.30 16.01 

1Rrs5-1Rrs20 kP/(l/s) 25 0.046 -0.011 0.14 0.037 

1X5 kP/(l/s) 25 -0.10 -0.17 -0.05 0.02 

1Fres (l/s) 25 10.70 8.13 18.23 2.72 

1AX (l/s) 25 0.24 0.08 0.61 0.15 
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ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʚʨʝʜʥʦʩʪ 1Rrs20 ʿʝ ʙʠʣʘ 115.7% (ʉɼ 34.8), ʫ ɽ1 ʛʨʫʧʠ ʿʝ 

ʙʠʣʘ 120.4% (ʉɼ 44.4), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 102.8% (ʉɼ 16.0), ʫ ʧʨʚʦʿ ʢʦʥʪʨʦʣʥʦʿ 

ʛʨʫʧʠ ʿʝ ʙʠʣʘ 103.4% (ʉɼ 23.2) ʠ ʫ ʜʨʫʛʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ 151.5% (ʉɼ 34.2). 

ʈʘʟʣʠʢʘ ʚʨʝʜʥʦʩʪʠ 1Rrs5-Rrs20 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ je ʙʠʣʘ 0.052 kP/(l/s) (ʉɼ 

0.044), ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 0.055 kP/(l/s) (ʉɼ 0.046), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 0.046 kP/(l/s) 

(ʉɼ 0.37), ʫ ʧʨʚʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ 0.047 kP/(l/s) (ʉɼ 0.030), ʫ ʜʨʫʛʦʿ 

ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ 0.149 kP/(l/s) (ʉɼ  0.117).  

 

ʊʘʙʝʣʘ 13. ʀʆʉ ʧʨʚʝ ʛʨʫʧʝ - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ I  

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1Zrs5a kP/(l/s) 31 0.33 0.19 0.59 0.08 

1Zrs5  %  31 105.27 68.90 169.10 23.80 

1Rrs5a kP/(l/s) 31 0.31 0.17 0.58 0.08 

1Rrs5 %  31 101.76 63.80 164.00 23.82 

1Rrs20a kP/(l/s) 31 0.27 0.16 0.51 0.07 

1Rrs20  %  31 103.48 69.80 176.80 23.17 

1Rrs5-Rrs20 kP/(l/s) 31 0.047 0.00 0.14 0.030 

1X5 kP/(l/s) 31 -0.09 -0.15 -0.04 0.03 

1Fres (l/s) 31 9.98 7.70 15.66 2.09 

1AX (l/s) 31 0.21 0.07 0.61 0.12 
 

 

ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʙʘʟʠʯʥʝ ʨʝʘʢʪʘʥʩʝ ʥʘ 5 Hz ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ -0,10 

kP/(l/s) (ʉɼ 0,039), ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʣʘ -0,10 kP/(l/s) (ʉɼ 0,04), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʘ -

0,10 kP/(l/s) ) (ʉɼ 0,02), ʫ ʛʨʫʧʠ ʟʜʨʘʚʠʭ ʿʝ ʙʠʣʘ -0.09 kP/(l/s) (ʉɼ 0.03) ʠ ʫ ʛʨʫʧʠ 

ʘʩʤʘʪʠʯʘʨʘ ʿʝ ʙʠʣʘ -0,17 kP/(l/s) (ʉɼ 0,02). ʋ ʛʨʫʧʠ ʠʩʧʠʪʠʚʘˁʘ ʘʣʝʨʛʠʿʩʢʦʛ 

ʨʠʥʠʪʠʩʘ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ 1Fres ʿ ʝ ʙʠʣʘ 11.29 kP/(l/s) (ʉɼ 3.36), ʫ ʛʨʫʧʠ ɽ1 ʿʝ ʙʠʣʘ 

11.50 kP/(l/s) (ʉɼ 3.5), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 10.70kP/(l/s) (ʉɼ 2.72), ʫ ʧʨʚʦʿ ʛʨʫʧʠ ʿʝ 

ʙʠʣʘ 9.98 kP/(l/s) (ʉɼ 2.09) ʠ ʫ ʜʨʫʛʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ 17.15 kP/(l/s) (ʉɼ 6.26). ɿʘʜˁʘ 

ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʿʝ ʧʨʘ˂ʝʥʘ ʪʦʢʦʤ ʤʝʨʝˁʘ ʨʝʩʧʠʨʘʪʦʨʥʝ ʠʤʧʝʜʘʥʮʝ ʿʝ ɻʦʣʜʤʘʥʦʚ 

ʠʥʜʝʢʩ ʠʣʠ ʘʩʪʤʘ ʠʥʜʝʢʩ, 1ɸʍ ʢʦʿʠ ʿʝ ʧʦʢʘʟʘʦ ʧʨʦʩʝʯʥʫ ʚʨʝʜʥʦʩʪ ʫ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ 0.28 kP/(l/s) (ʉɼ 0.20), ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 0.29 kP/(l/s) ʉɼ 

0.20), ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʘ 0.24 kP/(l/s) (ʉɼ 0.15) (ʪʘʙʝʣʝ 11, 12, 13, 14). 

 

ʊʘʙʝʣʘ 14. ʀʆʉ ʜʨʫʛʝ ʛʨʫʧʝ - ʙʘʟʠʯʥʘ ʤʝʨʝˁʘ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ II  

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

1Zrs5a kP/(l/s) 32 0.54 0.24 0.93 0.18 

1Zrs5 %  32 202.34 92.20 440.40 81.15 

1Rrs5a kP/(l/s) 32 0.51 0.24 0.84 0.17 

1Rrs5 %  32 190.45 90.90 394.20 70.79 

1Rrs20a kP/(l/s) 32 0.36 0.20 0.62 0.10 

1Rrs20 %  32 151.47 92.30 231.50 34.17 

1Rrs5-Rrs20 kP/(l/s) 32 0.149 0.010 0.460 0.117 

1X5 kP/(l/s) 32 -0.17 -0.53 -0.06 0.09 

1Fres (l/s) 32 17.15 7.69 32.70 6.26 

1AX (l/s) 32 1.11 0.06 4.76 1.17 
 

 

ʀʤʧʫʣʩʥʘ ʦʩʮʠʣʦʤʝʪʨʠʿʘ ʿʝ ʩʚʦʿʠʤ ʤʝʨʝˁʠʤʘ ʧʨʦʮʝˁʠʚʘʣʘ ʩʪʘˁʝ ʫ ʜʠʩʘʿʥʠʤ 

ʧʫʪʝʚʠʤʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ, ʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ 

ʟʜʨʘʚʠʭ ʠ ʘʩʤʘʪʠʯʘʨʘ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 
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4.5. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠʤ ʪʝʩʪoʤ 

 

4.5.1. ʋʯʝʩʪʘʣʦʩʪ ʧʦʟʠʪʠʚʥʦʛ ɹɼʊ ʧʦ ʛʨʫʧʘʤʘ 

 

ɹʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ ʪʝʩʪ (ɹɼʊ) ʿʝ ʙʨʦʥʭʦʜʠʥʘʤʩʢʦ ʤʝʨʝˁʝ ʢʦʿʝ ʧʨʦʮʝˁʫʿʝ ʩʪʝʧʝʥ 

ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʠ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ, 

ʫʩʪʚʘʨʠ ʠʥʜʠʨʝʢʪʥʦ ʫʢʘʟʫʿʝ ʥʘ ʧʦʩʪʦʿʘˁʝ ʧʦʚʠʰʝʥʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ ʙʨʦʥʭʠʿʘʤʘ. 

ʊʝʩʪ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʩʘ ʜʚʘ ʤʝʨʝˁʘ, ʙʘʟʠʯʥʦ ʤʝʨʝˁʝ ʠ ʜʨʫʛʦ ʤʝʨʝˁʝ 15 ʤʠʥʫʪʘ 

ʥʘʢʦʥ 4 ʫʜʘʭʘ ʢʨʘʪʢʦʜʝʣʫʿʫ˂ʝʛ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ (ʩʘʣʙʫʪʘʤʦʣ). ʇʦʟʠʪʠʚʘʥ ɹɼʊ ʩʝ 

ʩʤʘʪʨʘ ʦʥʘʿ ʢʦʿʠ ʿʝ ʧʦʢʘʟʘʦ ʧʦʨʘʩʪ FEV1 ʟʘ 12% ʠ ʘʧʩʦʣʫʪʥʝ ʚʨʝʜʥʦʩʪʠ FEV1 ʟʘ 200 

ml. ʇʨʦʮʝʥʘ ɹɼʊ ʿʝ ʚʨʰʝʥʘ ʩʪʘʥʜʘʨʜʥʠʤ ʩʧʠʨʦʤʝʪʨʠʿʩʢʠʤ ʪʝʩʪʦʤ ʠ ʠʤʧʫʣʩʥʦʤ 

ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ. ɼʠʣʘʪʘʮʠʦʥʠ ʪʝʩʪ ʧʨʦʮʝʥʝ ʙʨʦʥʭʠʿʘ ʫʨʘʹʝʥ ʿʝ ʢʦʜ 159 ʠʩʧʠʪʘʥʠʢʘ, 

ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ, ʧʨʚʦʿ ʢʦʥʪʨʦʣʥʦʿ ʠ ʜʨʫʛʦʿ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ. ʇʨʘ˂ʝʥʝ ʩʫ 

ʧʨʦʤʝʥʝ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʙʘ ʤʝʪʦʜʘ (æZrs5, æRrs20, æRrs5-Rrs20, æXrs5, æFres, æAX, 

æFVC, æFEV1, æFEV1/FVC, æFEF50, æFEF25/75) ʪʦʢʦʤ ɹɼʊ ʢʦʿʠ ʜʘʿʫ ʮʝʣʦʚʠʪʫ 

ʩʣʠʢʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ, ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʠ ʨʝʘʢʪʠʚʥʦʩʪʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. 

ʋʯʝʩʪʘʣʦʩʪ ʧʦʟʠʪʠʚʥʠʭ ɹɼʊ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʿʝ ʙʠʣʘ 14.7% (14), ʫ ʛʨʫʧʠ 

ʟʜʨʘʚʠʭ ʿʝ ʙʠʣʘ 3.1% (2), ʜʦʢ ʩʫ ʫ ʛʨʫʧʠ ʘʩʤʘʪʠʯʘʨʘ ʩʚʠ ʠʤʘʣʠ ʧʦʟʠʪʠʚʘʥ ɹɼʊ 

(ʛʨʘʬʠʢʦʥ 4).  

 

ɻʨʘʬʠʢʦʥ 4. ʋʯʝʩʪʘʣʦʩʪ ʧʦʟʠʪʠʚʥʦʛ ɹɼʊ ʧʦ ʛʨʫʧʘʤʘ

 

*ʇʦʟʠʪʠʚʘʥ ɹɼʊ ʚʘʞʠ ʩʘʤʦ ʟʘ ʜʚʘ ʠʩʧʠʪʘʥʠʢʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʙʠʦ ʥʝʛʘʪʠʚʘʥ ʘʣʝʨʛʦ ʪʝʩʪ. 

ɱʝʜʘʥ ʠʩʧʠʪʘʥʠʢ ʩʘ ʧʦʟʠʪʠʚʥʠʤ ɹɼʊ ʠʤʘʦ ʿʝ ʥʝʛʘʪʠʚʘʥ ʘʣʝʨʛʦ ʪʝʩʪ ʧʨʠʢʘʟʘʥ ʫ I ʛʨ. 

ʩʘʤʦ ʜʘ ʙʠ ʩʝ ʧʦʢʘʟʘʣʘ ʤʦʛʫ˂ʥʦʩʪ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʘʣʠ ʥʠʿʝ 

ʫʨʘʯʫʥʘʪ ʫ ʟʙʠʨʥʫ ʚʨʝʜʥʦʩʪ ʛʨʫʧʝ. 
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4.5.2. ʇʦʩʪʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʝ ʧʨʦʤʝʥʝ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʢʦʜ ɹɼʊ 

 

ʋ ʩʣʝʜʝ˂ʠʤ ʪʘʙʝʣʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʝ ʧʨʦʤʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ 

ʀʆʉ-ʘ ʪʦʢʦʤ ɹɼʊ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ, ʢʘʦ ʠ ʧʦʩʪʦʿʘˁʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ 

ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʜʚʘ ʤʝʨʝˁʘ. 

 

ʊʘʙʝʣʘ 15. ʉʧʠʨʦʤʝʪʨʠʿʘ ɹɼʊ - E ʛʨʫʧʘ  

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

æ- ʦʟʥʘʯʘʚʘ ʧʨʦʤʝʥʫ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʨʘ 

ʇʨʦʤʝˁʠʚʝ 
ɽ ʛʨʫʧʘ 

ʅ ʉɺ ʉɼ 

æFVC*  95 1.94 4.62 

æFEV1*  95 5.84 5.47 

æFEV1ʘ* 95 0.23 0.21 

æFEV1/FVC*  95 4.09 5.18 

æFEF50* 95 19.24 18.05 

æFEF25/75* 95 21.88 19.20 

ʊʘʙʝʣʘ 16. ʀʆʉ ɹɼʊ - ɽ ʛʨʫʧʘ 

ʇʨʦʤʝˁʠʚʝ 
ɽ ʛʨʫʧʘ 

ʅ ʉɺ ʉɼ 

æZrs5*  95 -17.35 12.95 

æRrs5* 95 -17.44 13.31 

æRrs20 95 -14.64 12.66 

æRrs5-Rrs20* 94 -20.92 59.55 

æXrs5**  95 -16.03 16.09 

æFres* 95 -11.57 15.69 

æAX*  95 -27.63 29.45 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001;**p=0,311241 

 

ʋ ʪʘʙʝʣʘʤʘ 15 ʠ 16 ʧʨʠʢʘʟʘʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʮʝʣʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʟʘ 

ʦʙʘ ʤʝʪʦʜʘ. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʜʚʘ ʤʝʨʝˁʘ ʧʦʢʘʟʘʣʘ ʩʫ ʟʥʘʯʘʿʥʦʩʪ ʟʘ ʩʚʝ 

ʧʨʘ˂ʝʥʝ ʧʘʨʘʤʝʪʨʝ, ʦʩʠʤ ʧʨʦʤʝʥʘ Xrs5 ʢʦʿʝ ʥʠʩʫ ʙʠʣʝ ʟʥʘʯʘʿʥʝ.  

 

ʊʘʙʝʣʘ17. ʉʧʠʨʦʤʝʪʨʠʿʘ ɹɼʊ - ɽ1 ʛʨ. 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ E1 

ʅ ʉɺ ʉɼ 

æFVC**  70 2.01 4.71 

æFEV1*  70 6.27 5.96 

æFEV1ʘ*  70 0.24 0.22 

æFEV1/FVC*  70 4.56 5.59 

æFEF50*  70 21.67 19.37 

æFEF25/75*  70 23.87 21.44 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

** - t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,009635 

ʊʘʙʝʣʘ 18. ʀʆʉ ɹɼʊ - ɽ1 ʛʨ. 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ E1 

ʅ ʉɺ ʉɼ 

æZrs5*  70 -18.09 13.15 

æRrs5*  70 -18.21 13.48 

æRrs20* 70 -15.41 12.46 

æRrs5-Rrs20*  69 -19.74 55.27 

æXrs5**  70 -16.60 15.99 

æFres*  70 -12.47 15.69 

æAX*  70 -28.18 31.02 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

** -t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,582588** 
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ɺʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʫ ɽ1 ʛʨʫʧʠ ʩʫ ʙʠʣʝ ʚʝ˂ʝ ʥʝʛʦ ʫ ʧʨʝʪʭʦʜʥʦʿ ʛʨʫʧʠ ʠ ʩʚʝ ʩʫ 

ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʫ ʧʨʦʤʝʥʫ ʥʘ ʥʠʚʦʫ p=0,001 ʠʟʤʝʹʫ ʜʚʘ ʤʝʨʝˁʘ, ʦʩʠʤ ʧʨʦʤʝʥʘ 

ʧʘʨʘʤʝʪʘʨʘ æFVC (p=0,009635) ʠ æXrs5 (p=0,582588) (ʪʘʙʝʣʝ 17 ʠ 18). 

 

ʊʘʙʝʣʘ 19.ʉʧʠʨʦʤʝʪʨʠʿʘ ɹɼʊ - ɽ2 ʛʨ. 

 

ʇʘʨʘʤʝʪʨʠ 

ɻʨʫʧʘ E2 

ʅ ʉɺ ʉɼ 

æFVC*  25 1.76 4.46 

æFEV1*  25 4.63 3.64 

æFEV1ʘ*  25 0.19 0.17 

æFEV1/FVC*  25 2.78 3.59 

æFEF50*  25 12.46 11.50 

æFEF25/75 25 16.32 8.90 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

ʊʘʙʝʣʘ 20. ʀʆʉ ɹɼʊ - ɽ2 ʛʨ. 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

 

ʇʘʨʘʤʝʪʨʠ 

ɻʨʫʧʘ E2 

ʅ ʉɺ ʉɼ 

æZrs5*  25 -15.29 12.40 

æRrs5*  25 -15.30 12.84 

æRrs20* 25 -12.49 13.25 

æRrs5-Rrs20*  25 -24.16 71.21 

æXrs5*  25 -14.42 16.60 

æFres*  25 -9.03 15.73 

æAX*  25 -26.09 25.04 

 

ʈʘʟʣʠʢʝ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʠʤʝʹʫ ʜʚʘ ʪʝʩʪʘ ʢʦʜ ɽ2 ʛʨʫʧʝ ʙʠʣʝ ʩʫ, ʪʘʢʦʹʝ, ʩʚʝ ʥʘ 

ʥʠʚʦʫ p=0,001, ʠ ʙʠʣʝ ʩʫ ʩʣʠʯʥʝ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ ʢʘʦ ʫ ʧʨʝʪʭʦʜʥʦʿ ʛʨʫʧʠ (ʪʘʙʝʣʝ 19 ʠ 

20).  

 

ʊʘʙʝʣʘ 21. ʉʧʠʨʦʤʝʪʨʠʿʘ ɹɼʊ - I ʛʨ. 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ I ʛʨ.  

ʅ ʉɺ ʉɼ 

æFVC**  31 1.26 5.69 

æFEV1*  31 4.19 4.63 

æFEV1ʘ* 31 0.17 0.17 

æFEV1/FVC*  31 3.20 3.52 

æFEF50* 31 16.68 14.79 

æFEF25/75* 31 19.33 17.08 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

** -t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,270096 

ʊʘʙʝʣʘ 22. ʀʆʉ ɹɼʊ - I ʛʨ. 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ I ʛʨ  

ʅ ʉɺ ʉɼ 

æZrs5*  31 -11.29 12.78 

æRrs5* 31 -11.08 13.64 

æRrs20* 31 -8.90 15.06 

æRrs5-Rrs20*  31 -28.94 35.12 

æXrs5**  31 -5.92 17.98 

æFres* 31 -5.86 8.34 

æAX*  31 -16.05 20.83 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

** -t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,763884 
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ʅʘʿʤʘˁʝ ʧʨʦʤʝʥʝ ʚʘʨʠʿʘʙʣʠ ʪʝʩʪʦʚʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʙʠʣʝ ʩʫ ʫ ʛʨʫʧʠ ʟʜʨʘʚʠʭ ʟʘ ʩʚʝ 

ʥʘ ʥʠʚʦʫ p=0,001, ʦʩʠʤ æFVC (p=0,270096) ʠ æXrs5 (p=0,763884).  

 

ʊʘʙʝʣʘ 23. ʉʧʠʨʦʤʝʪʨʠʿʘ ɹɼʊ II ʛʨ. 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ II ʛʨ. 

ʅ ʉɺ ʉɼ 

æFVC*  32 9.91 7.32 

æFEV1*  32 19.84 6.25 

æFEV1ʘ*  32 0.63 0.21 

æFEV1/FVC*  32 9.35 6.95 

æFEF50*  32 47.55 23.90 

æFEF25/75*  32 49.54 26.32 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

ʊʘʙʝʣʘ 24. ʀʆʉ ɹɼʊ II ʛʨ. 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ II ʛʨ. 

ʅ ʉɺ ʉɼ 

æZrs5*  32 -31.00 15.05 

æRrs5*  32 -30.57 14.87 

æRrs20* 32 -23.67 14.00 

æRrs5-Rrs20*  32 -49.15 26.5 

æXrs5*  32 -34.91 20.37 

æFres*  32 -27.59 15.43 

æAX*  32 -57.44 24.85 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

 

ɻʨʫʧʘ ʩʘ ʠʩʧʠʪʘʥʠʮʠʤʘ ʢʦʿʠ ʙʦʣʫʿʫ ʦʜ ʘʩʪʤʝ ʠ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʫ ʠʩʪʦ ʚʨʝʤʝ ʿʝ 

ʠʤʘʣʘ ʚʠʩʦʢ ʩʪʝʧʝʥ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʧʨʦʤʝʥʘ ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ ʤʝʨʝˁʘ 

ʪʦʢʦʤ ɹɼʊ ʟʘ ʩʚʝ ʧʘʨʘʤʝʪʨʝ (p=0,001). ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʧʨʦʤʝʥʝ æFEV1 ʫ ʜʨʫʛʦʿ 

ʛʨʫʧʠ ʿʝ ʙʠʣʘ 19.4% (0.63 l) ʧʦʨʘʩʪʘ, ʜʦʢ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʧʨʦʩʝʢ ʧʨʦʤʝʥʘ 

ʿʝ ʙʠʦ 5.48% (0,23 l) ʧʦʨʘʩʪʘ, ʰʪʦ ʿʝ ʟʥʘʯʘʿʥʦ ʤʘˁʝ.  

 

ʊʘʙʝʣʘ 25. ʉʧʠʨʦʤʝʪʨʠʿ ʘ ɹɼʊ - ɽ1ʙ ʛʨ. 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

ʇʨʦʤʝˁʠʚʝ 
ɻʨʫʧʘ  E1ʙ 

ʅ ʉɺ ʉɼ 

æFVC* 14 3.92 3.49 

æFEV1* 14 15.47 4.80 

æFEV1ʘ*  14 0.57 0.25 

æFEV1/FVC*  14 11.26 5.21 

æFEF50*  14 48.64 18.89 

æFEF25/75*  14 65.41 14.25 

  ʊʘʙʝʣʘ 26. ʀʆʉ ɹɼʊ - ɽ1ʙ ʛʨ. 

*- t ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ p=0,001 

ʇʨʦʤʝˁʠʚʝ 
ɻʨʫʧʘ  E1ʙ 

ʅ ʉɺ ʉɼ 

æZrs5*  14 -25.15 10.18 

æRrs5*  14 -25.33 11.22 

æRrs20* 14 -22.80 10.80 

æRrs5-Rrs20*  14 -28.13 75.26 

æXrs5*  14 -20.60 14.34 

æFres*  14 -19.07 16.11 

æAX*  14 -39.62 21.71 
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ɻʨʫʧʘ ʧʦʟʠʪʠʚʥʠʭ ɹɼʊ (ɽ1ʙ) ʫ ʦʢʚʠʨʫ ɽ1 ʛʨʫʧʝ ʠʤʘʣʘ ʿʝ ʧʨʦʩʝʢ ʧʨʦʤʝʥʘ ʟʘ 15.47% 

(0.48 l) ʧʦʨʘʩʪʘ. ʇʨʦʩʝʢ ʧʨʦʤʝʥʘ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʫ ʜʨʫʛʦʿ ʛʨʫʧʠ ʧʦʢʘʟʘʦ ʿʝ 

ʟʥʘʯʘʥʿʝ ʧʨʦʤʝʥʝ ʚʘʞʥʠʭ ʚʘʨʠʿʘʙʣʠ æRrs5 (31.00%.) ʠ æFres (27.90%), ʜʦʢ ʩʫ ʠʩʪʠ 

ʧʘʨʘʤʝʪʨʠ ʜʦʞʠʚʝʣʠ ʜʫʧʣʦ ʤʘˁʫ ʧʨʦʤʝʥʫ ʫ ɽ ʛʨʫʧʠ. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʫ 

ʛʨʫʧʠ ɽ1ʙ ʩʘ ʧʦʟʠʪʠʚʥʠʤ ɹɼʊ ʫ ʦʢʚʠʨʫ ɽ1 ʛʨʫʧʝ, ʙʠʣʝ ʩʫ ʠʟʥʘʜ Ăcut offñ ʚʨʝʜʥʦʩʪʠ 

ʩʘʤʦ ʟʘ ʧʘʨʘʤʝʪʘʨ æRrs5 (25.15%) (ʪʘʙʝʣʝ 21, 22, 23, 24, 25, 26). 

 

4.5.3. ʇʦʨʝʹʝˁʘ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʠʤʧʫʣʩʥʝ 

ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʢʦʜ ɹɼʊ 

 

ʋ ʥʘʨʝʜʥʠʤ ʪʘʙʝʣʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʘ ʧʦʨʝʹʝˁʘ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ ʀʆʉ-ʘ, (æRrs5, 

æFres) ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ (æFEV1, æFEF25/75) ʢʦʿʠ ʥʘʿʙʦˀʝ ʦʩʣʠʢʘʚʘʿʫ ʬʫʥʢʮʠʿʫ ʧʣʫ˂ʘ 

ʪʦʢʦʤ ɹɼʊ ʧʫʪʝʤ t-ʪʝʩʪʘ ʠʟʤʝʹʫ ʛʨʫʧʘ. 

 

ʊʘʙʝʣʘ 27. ʇʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʛʨʫʧʘ ɽ1 ʠ ɽ2 - ɹɼʊ 

ʇʨʦʤʝˁʠʚʝ t-ʪʝʩʪ ʧʦʨʝʹʝˁʘ ʧʨʦʤʝʥʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1 ʠ  E2  

 ʉɺ E1 ʉɺ E2 t-ʚ p ʅ E1 ʅ E2 ʉɼ E1 ʉɼ E2 

æRrs5 -18.21 -15.30 -0.9365 0.351451 70 25 13.48 12.84 

æFres -12.47 -9.03 -0.9407 0.349287 70 25 15.69 15.73 

æFEV1 6.27 4.63 1.2924 0.199414 70 25 5.96 3.64 

æFEF25/75 23.87 16.32 1.7041 0.091703 70 25 21.44 8.90 
 

 

ʉʪʫʜʝʥʪʦʚ t-ʪʝʩʪ ʿʝ ʧʦʢʘʟʘʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ɽ2 ʥʝ ʧʦʩʪʦʿʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ 

ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ æRrs5, æFres, æFEV1, ʠ æFEF25/75, ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ɹɼʊ 

ʧʦʢʘʟʘʦ ʩʣʠʯʘʥ ʠʥʪʝʥʟʠʪʝʪ ʧʨʦʤʝʥʘ ʫ ʦʙʝ ʛʨʫʧʝ (ʪʘʙʝʣʘ 27). 

 

ʊʘʙʝʣʘ 28. ʇʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʛʨʫʧʘ ɽ ʠ I - ɹɼʊ 

ʇʨʦʤʝˁʠʚʝ  t-ʪʝʩʪ ʧʦʨʝʹʝˁʘ ʧʨʦʤʝʥʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E ʠ I  

 ʉɺ ɽ ʉɺ I ʛʨ. t-ʚ p ʅ ɽ ʅ Iʛʨ. ʉɼ ɽ ʉɼ I ʛʨ. 

æRrs5 -17.44 -11.08 2.32391 0.021744 95 31 13.31 13.64 

æFres -11.57 -5.86 1.52772 0.052133 95 31 15.69 8.34 

æFEV1 5.84 4.19 1.52772 0.129108 95 31 5.47 4.63 

æFEF25/75 21.88 19.33 0.66861 0.504975 95 31 19.20 17.08 
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ʊʘʙʝʣʘ 28 ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʉʪʫʜʝʥʪʦʚ t-ʪʝʩʪ ʫʪʚʨʜʠʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ ʠ ʧʨʚʝ 

ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʚʨʝʜʥʦʩʪʠ æRrs5, p=0.021744 

ʠ ʚʨʝʜʥʦʩʪʠ æFres, p=0.052133. ɿʥʘʯʠ, ɹɼʊ ʧʨʦʮʝˁʝʥ ʩʘ ʀʆʉ-ʦʤ ʧʦʢʘʟʫʿʝ ʧʨʦʤʝʥʝ 

ʢʦʿʝ ʩʫ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ ʠʟʤʝʹʫ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ɸʈ ʠ ʟʜʨʘʚʠʭ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ 

ʩʧʠʨʦʤʝʪʨʠʿʝ ʛʜʝ ʪʦ ʥʠʿʝ ʩʣʫʯʘʿ.  

 

ʊʘʙʝʣʘ 29. ʇʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʛʨʫʧʘ ɽ ʠ II - ɹɼʊ 

ʇʨʦʤʝˁʠʚʝ t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E ʠ II  

 ʉɺ ɽ ʉɺ II ʛʨ. t-ʚ p ʅ ɽ ʅ II ʛʨ. ʉɼ ɽ ʉɼ II ʛʨ. 

æRrs5 -17.44 -30.57 4.6833 0.000007 95 32 13.31 14.87 

æFres -11.57 -27.59 5.0139 0.000002 95 32 15.69 15.43 

æFEV1 5.84 19.84 -12.0599 0.000000 95 32 5.47 6.25 

æFEF25/75 21.88 49.54 -6.3829 0.000000 95 32 19.20 26.32 
 

 

ʊʘʙʝʣʘ 29 ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʉʪʫʜʝʥʪʦʚ t-ʪʝʩʪ ʧʦʢʘʟʘʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ ʠ ʜʨʫʛʝ 

ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ æRrs5, æFres, 

æFEV1 ʠ æFEF25/75 (p=0.000), ʰʪʦ ʧʦʢʘʟʫʿʝ ʜʘ ɹɼʊ ʧʨʦʮʝˁʝʥ ʩʘ ʀʆʉ-ʦʤ ʠ 

ʩʧʠʨʦʤʝʪʨʠʿʦʤ, ʧʦʢʘʟʫʿʝ ʧʨʦʤʝʥʝ ʢʦʿʝ ʩʫ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ ʠʟʤʝʹʫ ʠʩʧʠʪʘʥʠʢʘ ʩʘ 

ɸʈ ʠ ʛʨʫʧʝ ʙʦʣʝʩʥʠʢʘ ʩʘ ʘʩʪʤʦʤ ʠ ɸʈ. 

 

 ʊʘʙʝʣʘ 30. ʇʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʛʨʫʧʘ ɽ1 ʠ I - ɹɼʊ 

ʇʨʦʤʝˁʠʚʝ t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʠʟʤʝʹʫ ʛʨʫʧʘ  E1 ʠ I 

 ʉɺ ɽ1 ʉɺ I ʛʨ. t-ʚ p ʅ ɽ1 ʅ I ʛʨ. ʉɼ ɽ1 ʉɼ I ʛʨ. 

æRrs5 -18.21 -11.08 -2.46830 0.015273 70 31 13.48 13.64 

æFres -12.47 -5.86 -2.23790 0.027446 70 31 15.69 8.34 

æFEV1 6.27 4.19 1.746872 0.083730 70 31 5.96 4.63 

æFEF25/75 23.01 19.33 0.89635 0.372217 70 31 20.17 17.08 
 

 

ʊʘʙʝʣʘ 30 ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ʧʨʚʝ 

ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ Rrs5, 

p=0.015273, ʢʘʦ ʠ ʟʘ ʚʨʝʜʥʦʩʪʠ æFres, p=0.027446. ɿʥʘʯʠ ʜʘ ɹɼʊ ʧʨʦʮʝˁʝʥ ʩʘ ʀʆʉ-

ʦʤ ʧʦʢʘʟʫʿʝ ʧʨʦʤʝʥʝ ʢʦʿʝ ʩʫ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ ʠʟʤʝʹʫ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ɸʈ ʠ ʟʜʨʘʚʠʭ 

ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʩʧʠʨʦʤʝʪʨʠʿʩʢʠʭ ʤʝʨʝˁʘ.  
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ʊʘʙʝʣʘ 31. ʇʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʛʨʫʧʘ ɽ1 ʠ II  

ʇʨʦʤʝˁʠʚʝ t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1 ʠ II  

 ʉɺ ɽ1 ʉɺ II ʛʨ. t-ʚ p ʅ ɽ1 ʅ II ʛʨ. ʉɼ ɽ1 ʉɼ II ʛʨ. 

æRrs5 -18.21 -30.57 4.16017 0.000067 70 32 13.48 14.87 

æFres -12.47 -27.59 4.53585 0.000016 70 32 15.69 15.43 

æFEV1 6.27 19.84 -10.5038 0.000000 70 32 5.96 6.254 

æFEF25/75 23.01 49.54 -5.58304 0.000000 70 32 20.17 26.32 
 

 

ʊʘʙʝʣʘ 31 ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ 

ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʦʤʝʥʘ 

æRrs5, æFres, æFEV1 ʠ æFEF25/75 (p=0.000), ʰʪʦ ʟʥʘʯʠ ʜʘ ɹɼʊ ʧʨʦʮʝˁʝʥ ʩʘ ʀʆʉ-

ʦʤ ʠ ʩʧʠʨʦʤʝʪʨʠʿʦʤ ʧʦʢʘʟʫʿʝ ʧʨʦʤʝʥʝ ʢʦʿʝ ʩʝ ʨʘʟʣʠʢʫʿʫ ʠʟʤʝʹʫ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ɸʈ ʠ 

ʛʨʫʧʝ ʙʦʣʝʩʥʠʢʘ ʩʘ ʘʩʪʤʦʤ ʠ ɸʈ.  

 

ʊʘʙʝʣʘ 32. ʇʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʛʨʫʧʝ ɽ1 ʠ ɽ2  

ʇʨʦʤʝˁʠʚʝ t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʧʨʦʤʝʥʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1 ʠ ɽ2 

 ʉɺ ɽ1 ʉɺ II ʛʨ. t-ʚ p ʅ ɽ1 ʅ II ʛʨ. ʉɼ ɽ1 ʉɼ II ʛʨ. 

æRrs5 -18.2143 -15.3080 -0.9365 0.351451 70 25 13.4804 12.8468 

æFres -12.4786 -9.0360 -0.9407 0.349287 70 25 15.6954 15.7386 

æFEV1 6.2757 4.6320 1.2924 0.199414 70 25 5.9618 3.6435 

æFEF25/75 23.8743 16.3240 1.7041 0.091703 70 25 21.4430 8.9078 
 

 

ʊʘʙʝʣʘ 32 ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ 

ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʥʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ 

ʧʨʦʤʝʥʘ ɹɼʊ.  

 

4.5.4. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʢʦʜ ɹɼʊ 

 

ʋ ʥʘʨʝʜʥʠʤ ʪʘʙʝʣʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ ʩʘ ʇʠʨʩʦʥʦʚʠʤ 

ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ (ɹɼʊ) ʧʘʨʘʤʝʪʘʨʘ ʀʆʉ-ʘ 

(æRrs5, æFres, æAX) ʠ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ  (ɹɼʊ) ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ (æFEV1, 

æFEF 25/75) ʫʥʫʪʘʨ ʛʨʫʧʘ ɽ, ɽ1, ɽ2, ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ. 
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ʊʘʙʝʣʘ33. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʟʘ ʛʨʫʧʫ ɽ1 ʠ ɽ2 

ʇʨʦʤʝˁʠʚʝ 
ɻʨʫʧʘ  ɽ; ʂʦʨʝʣʘʮʠʿʝ; N=95  ɻʨʫʧʘ  ɽ1; ʂʦʨʝʣʘʮʠʿʝ; N=70  

æRrs5 æFres æAX æRrs5 æFres æAX 

æFEV1 -0.34 -0.22 -0.19 -0.25 -0.18 -0.14 

æFEF25/75 -0.30 -0.16 -0.17 -0.28 -0.20 -0.17 
 

 

ʊʘʙʝʣʘ 33 ʫ ʧʨʚʦʤ ʜʝʣʫ ʧʦʢʘʟʫʿʝ ʟʥʘʯʘʿʥʝ ʢʦʨʝʣʘʮʠʿʝ ʫ ʛʨʫʧʠ ɽ ʠʟʤʝʹʫ æFEV1, 

æFEF25/75, æRrs5, ʜʦʢ ʫ ʜʨʫʛʦʤ ʜʝʣʫ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ æFEV1, æFEF25/75, æRrs5, 

æFres ʠ æAX ʥʝʤʘ ʟʥʘʯʘʿʥʝ ʢʦʨʝʣʘʮʠʿʝ ʫ ɽ1 ʛʨʫʧʠ. 

 

ʊʘʙʝʣʘ 34. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʟʘ I ʠ II ʛʨʫʧʫ 

ʇʨʦʤʝˁʠʚʝ 
ɻʨʫʧʘ  ɽ2; ʂʦʨʝʣʘʮʠʿʝ; N=25  ɻʨʫʧʘ  I ; ʂʦʨʝʣʘʮʠʿʝ; N=31 

æRrs5 æFres æAX æRrs5 æFres æAX 

æFEV1-BDT -0.67 -0.29 -0.24 -0.18 -0.13 -0.16 

æFEF25/75-BDT -0.29 0.26 0.20 -0.21 -0.35 -0.21 
 

 

ʊʘʙʝʣʘ 34 ʧʦʢʘʟʫʿʝ ʫ ʛʨʫʧʠ ɽ2 ʟʥʘʯʘʿʥʫ ʣʠʥʝʘʨʥʫ ʢʦʨʝʣʘʮʠʿʫ (ʇʠʨʩʦʥʦʚ 

ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ æRrs5 ʠ æFEV1 (0.67). ʋʥʫʪʘʨ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ 

ʛʨʫʧʝ ʟʜʨʘʚʠʭ ʧʦʩʪʦʿʠ ʩʣʘʙʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ æFEF25/75 ʠ æFres.  

 

ʊʘʙʝʣʘ 35. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʟʘ II  ʛʨʫʧʫ  

ʇʨʦʤʝˁʠʚʝ 
ɻʨʫʧʘ  II  ʛʨ. ; ʂʦʨʝʣʘʮʠʿʝ; N=32  

æRrs5 æFres æAX 

æFEV1-BDT -0.24 -0.19 -0.21 

æFEF25/75-BDT 0.21 0.02 0.24 
 

 

ʊʘʙʝʣʘ 35 ʧʦʢʘʟʫʿʝ ʩʣʘʙʫ ʣʠʥʝʘʨʥʫ ʢʦʨʝʣʘʮʠʿʫ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) 

ʠʟʤʝʹʫ ʧʨʦʤʝʥʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʫʥʫʪʘʨ II ʛʨʫʧʝ. 
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4.6. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʥʝʩʧʝʮʠʬʠʯʥʠʤ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠʤ ʪʝʩʪoʤ ʩʘ 

ʭʠʩʪʘʤʠʥʦʤ 

 

4.6.1. ʇʨʝʚʘʣʝʥʮʘ ʧʦʟʠʪʠʚʥʠʭ ʠ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʪʘʪʘ ɹʇʊ 

 

ʅʝʩʧʝʮʠʬʠʯʥʠ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠ ʪʝʩʪ (ʅɹʇʊ) ʩʘ ʭʠʩʪʘʤʠʥʦʤ ʢʘʦ ʢʨʘʿˁʠ ʤʝʪʦʜ ʫ 

ʜʦʢʘʟʠʚʘˁʫ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ (ɹʍʈ) ʫʨʘʹʝʥ ʿʝ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʘʥʠʢʘ 

ʢʦʿʠ ʩʫ ʠʤʘʣʠ ʥʝʛʘʪʠʚʘʥ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʥʠ ʪʝʩʪ. ɹʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦ ʪʝʩʪʠʨʘˁʝ ʿʝ 

ʫʨʘʹʝʥʦ ʢʦʜ 82 ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʩʧʠʨʦʤʝʪʨʠʿʦʤ (FVC, FEV1, FEV1/FVC, FEF50, 

FEF25/75) ʠ ʠʤʧʫʣʩʥʦʤ ʦʩʮʠʣʦʤʝʪʨʠʿʦʤ (Rrs5, Rrs20, Rrs5-Rrs20, Xrs5, Fres, AX). 

ʊʝʩʪ ʿʝ ʧʨʝʢʠʥʫʪ ʢʦʜ ʿʝʜʥʦʛ ʠʩʧʠʪʘʥʠʢʘ ʟʙʦʛ ʦʩʝ˂ʘʿʘ ʛʫʰʝˁʘ ʠ ʥʠʿʝ ʙʠʦ ʪʝʭʥʠʯʢʠ 

ʧʨʠʭʚʘʪˀʠʚ, ʪʘʢʦ ʜʘ ʩʫ ʫ ʩʪʫʜʠʿʫ ʫʢˀʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ 81 ʠʩʧʠʪʘʥʠʢʘ. ɿʣʘʪʥʠ 

ʩʪʘʥʜʘʨʜ ʫ ʧʨʦʮʝʥʠ ɹʇʊ ʙʠʦ ʿʝ ʧʘʜ ʚʨʝʜʥʦʩʪʠ  FEV1 ʟʘ ʠ ʧʨʝʢʦ 20%. ʅʘʢʦʥ ɹʇʊ ʩʫ 

ʧʘʮʠʿʝʥʪʠ ʨʘʟʚʨʩʪʘʥʠ ʫ ʛʨʫʧʫ ʩʘ ʜʦʢʘʟʘʥʦʤ ɹʍʈ (ɽ1ʘ) ʠ ʫ ʛʨʫʧʫ ʙʝʟ ʜʦʢʘʟʘʥʝ ɹʍʈ 

(ɽ2).   

 

ʊʘʙʝʣʘ 36. ʇʨʝʚʘʣʝʥʮʘ ʧʦʟʠʪʠʚʥʠʭ ʠ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʪʘʪʘ ɹʇʊ ʧʦ ʛʨʫʧʘʤʘ  

 

ɻʨʫʧʝ 

 ɹʇʊ ɻʨʫʧʘ ɽ 

ʅ %  ʅ % 

E1a 56 69.1% E1a 56 58.9% 

E2 25 30.9% E2 25 26.3% 

ễ 81 100.0% ɽ1ʙ 14 14.7% 

   ễ 95 100.0% 
 

 

ʅʘʢʦʥ ʫʨʘʹʝʥʠʭ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʠʭ ʪʝʩʪʦʚʘ ʢʦʜ 81 ʠʩʧʠʪʘʥʠʢʘ ʧʦʟʠʪʠʚʘʥ ʥʘʣʘʟ 

ʿʝ ʙʠʦ ʢʦʜ 56 ʧʘʮʠʿʝʥʘʪʘ (69.1%) ʜʦʢ ʢʦʜ 25 (30.7%) ʠʩʧʠʪʘʥʠʢʘ ʿʝ ʙʠʦ ʥʝʛʘʪʠʚʘʥ. 

ʇʨʦʮʝʥʘʪ ʧʦʟʠʪʠʚʥʠʭ ɹʇʊ ʫ ʦʜʥʦʩʫ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ ʿʝ ʙʠʦ 58.9%, ʜʦʢ ʿʝ 

ʧʨʦʮʝʥʘʪ ʥʝʛʘʪʠʚʥʠʭ ɹʇʊ ʙʠʦ 26.3 % (ʪʘʙʝʣʘ 36).  
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4.6.2. ʇʨʦʩʝʯʥʘ ʧʦʪʨʦʰˁʘ ʭʠʩʪʘʤʠʥʘ ʟʘ ɽ1ʘ ʠ ɽ2 ʛʨʫʧʫ ʠ ʜʠʩʪʨʠʙʫʮʠʿʘ ʩʪʝʧʝʥʘ ɹʍʈ 

ʧʨʝʤʘ ʫʪʨʦʰʢʫ ʭʠʩʪʘʤʠʥʘ ʟʘ PC20 

 

ʅʘʢʦʥ ʙʨʦʥʭʦʧʨʦʚʦʢʘʪʠʚʥʦʛ ʪʝʩʪʘ ʦʜʨʝʹʝʥʘ ʿʝ ʢʫʤʫʣʘʪʠʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʭʠʩʪʘʤʠʥʘ ʫʪʨʦʰʝʥʘ ʢʦʜ ʩʚʘʢʦʛ ʧʘʮʠʿʝʥʪʘ ʫ ʤʦʤʝʥʪʫ ʫʤʘˁʝˁʘ FEV1 ʟʘ 20%, ʢʘʦ ʠ 

ʢʦʨʘʢ ʧʨʝ, ʰʪʦ ʿʝ ʚʘʞʥʦ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ PC20 (ʧʨʦʚʦʢʘʪʠʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʢʦʿʘ 

ʜʦʚʦʜʠ ʜʦ ʧʘʜʘ FEV1 ʟʘ 20%). ʋ ɽ1ʘ ʛʨʫʧʠ ʿʝ ʫʪʨʦʰʝʥʦ ʧʨʦʩʝʯʥʠʭ 1.530 mg/ml 

ʭʠʩʪʘʤʠʥʘ ʟʘ PC20, ʜʦʢ ʿʝ ʢʦʜ ɽ2 ʛʨʫʧʝ ʧʨʦʩʝʯʘʥ ʫʪʨʦʰʘʢ ʙʠʦ 3.940 mg/ml (ʪʘʙʝʣʘ 

37). 

 

ʊʘʙʝʣʘ 37. ʇʨʦʩʝʯʥʘ ʧʦʪʨʦʰˁʘ ʭʠʩʪʘʤʠʥʘ ʟʘ ɽ1ʘ ʠ ɽ2 ʛʨʫʧʫ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ E1ʘ ɻʨʫʧʘ E2 

ʅ ʉɺ ʉɼ ʅ ʉɺ ʉɼ 

PC20 - mg/ml 56 1.530 1.216* 25 3.949* 0.027 
 

 

ʇʨʝʤʘ ʫʪʨʦʰʢʫ ʭʠʩʪʘʤʠʥʘ (PC20) ʦʜʨʝʹʝʥ ʿʝ ʩʪʝʧʝʥ ɹʍʈ. ʅʘ ʦʩʥʦʚʫ PC20 

ʭʠʩʪʘʤʠʥʘ ʩʫ ʬʦʨʤʠʨʘʥʠ ʢʣʘʩʥʠ ʠʥʪʝʨʚʘʣʠ ʠ ʠʥʪʝʟʠʪʝʪ ɹʍʈ ʿʝ ʧʦʜʝˀʝʥ ʥʘ ʣʘʢ 

(0.03-0.25 ml/mg ʭʠʩʪʘʤʠʥʘ), ʫʤʝʨʝʥ (0.25-1.0 ml/mg ʭʠʩʪʘʤʠʥʘ) ʠ ʠʟʨʘʞʝʥ (1.0-4.0 

ml/mg ʭʠʩʪʘʤʠʥʘ). ʋ ʛʨʫʧʠ ʩʘ ʣʘʢʦʤ ɹʍʈ ʿʝ ʙʠʣʦ ʥʘʿʚʠʰʝ ʠʩʧʠʪʘʥʠʢʘ 53.6%, ʩʘ 

ʫʤʝʨʝʥʦʤ ɹʍʈ ʿʝ ʙʠʣʦ 35.7% ʠ ʠʟʨʘʞʝʥʝ ɹʍʈ ʿʝ ʙʠʣʦ 10.7% ʧʘʮʠʿʝʥʘʪʘ (ʪʘʙʝʣʘ 38). 

 

ʊʘʙʝʣʘ 38. ɼʠʩʪʨʠʙʫʮʠʿʘ ʩʪʝʧʝʥʘ ɹʍʈ ʧʨʝʤʘ ʫʪʨʦʰʢʫ PC20 

PC20  

ʉʪʝʧʝʥ ɹʍʈ PC20 (ml/mg) N % 

ʀʟʨʘʞʝʥʘ ɹʍʈ 0.03 - 0.25 6 10.7% 

ʋʤʝʨʝʥʘ ɹʍʈ 0.25 - 1 20 35.7% 

ʃʘʢʘ ɹʍʈ 1 - 4 30 53.6% 

 ễ 56 100.0% 
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4.6.3. ʇʨʦʤʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʢʦʜ ʅɹʇʊ 

 

ʇʨʘ˂ʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ. ʋ ʪʘʙʝʣʘʤʘ 39 ʠ 40 ʩʫ ʧʨʠʢʘʟʘʥʝ 

ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʠ ʩʪʘʥʜʘʨʜʥʝ ʜʝʚʠʿʘʮʠʿʝ ʩʚʠʭ ʧʨʘ˂ʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ 

ʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʟʘ ʛʨʫʧʝ ɽ1ʙ ʠ ɽ2. 

 

ʊʘʙʝʣʘ 39. ɽ1ʘ ʛʨʫʧʘ - ɹʇʊ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ  E1a 

ɹʨʦʿ ʉɺ ʉɼ 

æZrs5 56 94.51 52.73 

æRrs5 56 88.15 45.92 

æRrs20 56 43.12 30.50 

æRrs5-R20 56 45.29 29.60 

æXrs5 56 141.51 119.67 

æFres 56 111.98 65.14 

æAX 56 819.69 734.43 

æFVC 56 -13.34 8.26 

æFEV1 56 -25.66 6.44 

æFEF50 56 -44.00 8.91 

æFEF25/75 56 -44.45 9.86 
 

ʊʘʙʝʣʘ 40. ɽ2 ʛʨʫʧʘ - ɹʇʊ 

 

ʇʨʦʤʝˁʠʚʝ 

ɻʨʫʧʘ E2 

ɹʨʦʿ ʉɺ ʉɼ 

æZrs5 25 61.89 45.04 

æRrs5 25 59.98 41.14 

æRrs20 25 32.11 29.41 

æRrs5-Rrs20 25 27.87 29.85 

æXrs5 25 88.63 96.55 

æFres 25 75.09 52.17 

æAX 25 424.87 449.23 

æFVC 25 -2.86 4.68 

æFEV1 25 -8.41 6.26 

æFEF50 25 -23.24 14.70 

æFEF25/75 25 -20.21 19.15 
 

 

ʋʦʯʘʚʘ ʩʝ ʜʘ ʩʫ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʫ ʛʨʫʧʠ ɽ1ʘ ʯʘʢ ʜʫʧʣʦ ʚʝ˂ʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ɽ2 ʛʨʫʧʫ. ʋ ɽ1ʘ ʛʨʫʧʠ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ æFEV1 ʿʝ ʙʠʣʘ -25.66% (ʉɼ -8,41), ʟʘ æRrs5 

ʿʝ ʙʠʣʘ 59.98% (ʉɼ 41.14), ʟʘ æFres ʿʝ ʙʠʣʘ 111.98% (ʉɼ 65.14) ʠ ʟʘ ɸʍ ʿʝ ʙʠʣʘ 

819.69% (ʉɼ 734.43). 

 

4.6.4. ʇʦʨʝʹʝˁʘ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ 

ʠʟʤʝʹʫ ʛʨʫʧʘ ʢʦʜ ʅɹʇʊ 

 

ʀʟʜʚʦʿʝʥʝ ʩʫ ʩʘʤʦ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʠʤʘʿʫ ʚʨʝʜʥʦʩʪ ʫ ʧʨʦʮʝʥʠ ʪʝʩʪʘ.   
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ʊʘʙʝʣʘ 41. ʇʦʨʝ́ʝˁʝ ʛʨʫʧʘ E1a ʠ E2 

 t -ʪʝʩʪ - ʧʦʨʝ́ʝˁʝ ʛʨʫʧʘ E1a ʠ E2 

ʇʨʦʧʤʝˁʠʚʝ ʉɺ E1a ʉɺ E2 t-ʚ p ʅ E1a ʅ E2 ʉɼ E1a ʉɼ E2 

æRrs5 88.15 59.98 2.6302 0.010255 56 25 45.92 41.14 

æXrs5 141.51 88.63 1.9430 0.055577 56 25 119.67 96.55 

æFres 111.98 75.09 2.4942 0.014710 56 25 65.14 52.17 

æAX 819.69 424.87 2.4834 0.015130 56 25 734.43 449.23 

æFEV1 -25.69 -8.41 -11.2420 0.000000  56 25 6.44 6.26 
 

 

ʊʘʙʝʣʘ 41 ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1ʘ ʠ ɽ2 

ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ æRrs5, p=0.010255, æXrs5, 

p=0.055577, æFres p=0.014710, æAX  p=0.015130, æFEV1 p=0.000000.  

 

4.6.5. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʠ PC20 ʢʦʜ ʅɹʇʊ 

 

ʋ ʥʘʨʝʜʥʠʤ ʪʘʙʝʣʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ ʩʘ ʇʠʨʩʦʥʦʚʠʤ 

ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ ʀʆʉ-ʘ (æRrs5, 

æʍrs5,  æFres, æAX) ʠ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ  æFEV1 ʫʥʫʪʘʨ ʛʨʫʧʘ ɽ1ʘ ʠ ɽ2. 

 

ʊʘʙʝʣʘ 42. ʂʦʨʝʣʘʮʠʿʝ ʫ ɽ1ʘ ʛʨʫʧʠ 

ʇʨʦʤʝˁʠʚʝ 
ɻʨʫʧʘ  E1a; ʂʦʨʝʣʘʮʠʿʝ; N=56  

æRrs5 æXrs5 æFres æAX 

æFEV1 -0.04 -0.07 -0.10 -0.16 
 

 

ʊʘʙʝʣʘ 42 ʧʦʢʘʟʫʿʝ ʜʘ ʫʥʫʪʘʨ ʛʨʫʧʝ ɽ1a ʥʝʤʘ ʟʥʘʯʘʿʥʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ 

(ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ æFEV1 ʠ æRrs5, 

æXrs5, æFres ʠ æAX.  

 

ʊʘʙʝʣʘ 43. ʂʦʨʝʣʘʮʠʿʝ ʫ ʛʨʫʧʠ ɽ2 

ʇʨʦʤʝˁʠʚʝ 
ɻʨʫʧʘ  ɽ2; ʂʦʨʝʣʘʮʠʿʝ; N=25  

æRrs5 æXrs5 æFres æAX 

æFEV1 -0.62 -0.51 -0.55 -0.55 
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ʊʘʙʝʣʘ 43 ʧʦʢʘʟʫʿʝ ʟʥʘʯʘʿʥʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ 

ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ æFEV1 ʠ æRrs5 (-0,62), æXrs5 (-0,51), æFres 

(-0,55) ʠ æAX (-0,55) ʫʥʫʪʘʨ ʛʨʫʧʝ ɽ2. 

ʃʠʥʝʘʨʥʘ ʢʦʨʝʣʘʮʠʿʘ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ʫʥʫʪʘʨ ɽ1ʘ ʛʨʫʧʝ ʠʟʤʝʹʫ 

PC20 ʠ ʜʚʘ ʤʝʪʦʜʘ ʧʣʫ˂ʥʝ ʬʠʥʢʮʠʿʝ ʙʠʣʘ ʿʝ ʟʥʘʯʘʿʥʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ 

PC20 ʠ æFEV1, (0.41), ʜʦʢ ʥʘ ʥʠʚʦʫ ʨʘʟʣʠʯʠʪʠʭ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ, ʪʘʢʦʹʝ ʿʝ 

ʧʨʠʢʘʟʘʥʘ ʟʘ ʠʩʪʠ ʧʘʨʘʤʝʪʘʨ ʟʥʘʯʘʿʥʘ ʢʦʨʝʣʘʮʠʿʘ, ʦʩʪʘʣʝ ʢʦʨʝʣʘʮʠʿʝ ʩʫ ʙʝʟ ʟʥʘʯʘʿʘ 

(ʪʘʙʝʣʘ 44). 

 

ʊʘʙʝʣʘ 44. ʂʦʨʝʣʘʮʠʿʝ ɽ1ʘ ʠʟʤʝʹʫ PC20 ʠ ʜʚʝ ʤʝʪʦʜʝ 

 

ʇʘʨʘʤʝʪʘʨ 

ʃʠʥʝʘʨʥʘ ʢʦʨʝʣʘʮʠʿʘ ɽ1ʘ; PC20-æRrs5, æFres, æAX, æFEV1; ʅ=56 

æRrs5 æFres æAX æFEV1 

PC20(ml/mg) 0,14 0.10 0.06 0.41 

PC20(ml/mg) 1 0,07 0,05 0,01 0,32 

PC20(ml/mg) 2 0.08 0.20 0,07 0.44 

PC20(ml/mg) 3 0.11 0.15 0.13 0.56 
 

 

4.6.6. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ æFEV1, æRrs5, æFres ʧʨʝʤʘ 

PC20 

 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ɸʅʆɺɸ) ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ 

ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ æFEV1 ʠ æRrs5 ʩʪʝʧʝʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ɹʍʈ-ʘ ʢʦʿʠ 

ʿʝ ʦʜʨʝʹʝʥ ʥʘ ʦʩʥʦʚʫ ʫʪʨʦʰʢʘ ʭʠʩʪʘʤʠʥʘ ʩʘ PC20.  
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ɻʨʘʬʠʢʦʥ 5. ɸʅʆɺɸ ɽ1ʘ; æFEV1-PC20

 

ʊʘʙʝʣʘ 45. ɼʘʥʢʘʥʦʚ ʪʝʩʪ; ɽ1ʘ-æFEV1  

ɼʘʥʢʘʥoʚ ʪʝʩʪ* E1a; æFEV1-PC20; ʅ: 56 

PC20-

mg/ml 

1 

-25.29 

2 

-28.75 

3 

-25.45 

0.03-0.25  0.579420 0.641048 

0.25-1 0.579420  0.339263 

1-4 0.641048 0.339263  

*Duncan test; 

 

ɼʘʥʢʘʥʦʚʠʤ ʪʝʩʪʦʤ (Duncan test) ʩʫ ʚʨh ʝʥʘ ʚʠʰʝʩʪʨʫʢʘ ʧʦʨʝʹʝˁʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ. ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ 

ʧʦʢʘʟʘʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1a ʥʝʤa ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʠʭ ʨaʟʣʠʢa p=0.35501 ʫ 

ʚʨʝʜʥʦʩʪʠʤa æFEV1 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ PC20. ɼaʥʢaʥʦʚʠʤ ʪʝʩʪʦʤ ʚʠʰʝʩʪʨʫʢʦʛ 

ʧʦʨʝʹʝˁa ʥʠʿʝ ʫʪʚʨʹʝʥʦ ʨʘʟʣʠʢʦʚʘˁʝ ʠʟʤʝʹʫ ʛʨʫʧʘ (ʛʨʘʬʠʢʦʥ 5 ʠ ʪʘʙʝʣʘ 45). 

 

ɻʨʘʬʠʢʦʥ 6. ɸʅʆɺɸ ɽ1ʘ; æRrs5-PC20 

 

ʊʘʙʝʣʘ  46. ɼʘʥʢʘʥʦʚ ʪʝʩʪ; ɽ1ʘ- æRrs5 

ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ1ʘ; æRrs5-PC20; ʅ: 56;  

PC20 

mg/ml  

1 

49.633 

2 

87.688 

3 

96.177 

0.03-0.25  0.04127 0.01777 

0.25-1 0.04127  0.64267 

1-4 0.01777 0.64267  

 

 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1a ʥa ʥʠʚʦʫ ʟʥaʯaʿʥʦʩʪʠ 0,1 ʧʦʩʪʦʿʝ 

ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʝ ʨaʟʣʠʢʝ (F**(2,53)=2.7313, p=0.07431) ʫ ʚʨʝʜʥʦʩʪʠʤa æRrs5 

ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ PC20, ʰʪʦ ʿʝ ʠʣʫʩʪʨʦʚaʥʦ ʛʦʨˁʠʤ ʛʨaʬʠʢʦʥʦʤ (**F -ʩʪʘʪʠʩʪʠʯʢʘ 

ʚʨʝʜʥʦʩʪ ʩʪʘʪʠʩʪʠʯʢʦʛ ʪʝʩʪʘ). ɼaʥʢaʥʦʚʠʤ ʪʝʩʪʦʤ ʚʠʰʝʩʪʨʫʢʦʛ ʧʦʨʝʹʝˁa ʧʨʠʢʘʟʘʥʦ 

ʿʝ ʜa ʩʝ ʛʨʫʧa (0.03-0.25) ʨaʟʣʠʢʫʿʝ ʦʜ ʦʩʪaʣʝ ʜʚʝ ʛʨʫʧʝ (ʛʨʘʬʠʢʦʥ 6 ʠ ʪʘʙʝʣʘ 46). 
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ɻʨʘʬʠʢʦʥ 7. ɸʅʆɺɸ ɽ1ʘ; æFres- PC20

 

ʊʘʙʝʣʘ 47. ɼʘʥʢʘʥʦʚ ʪʝʩʪ; ɽ1ʘ-æFres 

ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ1ʘ; æFres- PC20; ʅ: 56 

PC20 
mg/ml 

1 

63.04 

2 

112.53 

3 

131.57 

0.03-0.25  0.14785 0.05614 

0.25-1 0.14785  0.55989 

1-4 0.05614 0.55989  
 

 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1a ʥʝʤa ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʠʭ ʨaʟʣʠʢa 

(F (2,53)=1.8249, p=0.17122) ʫ ʚʨʝʜʥʦʩʪʠʤa æFres ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ PC20, ʰʪʦ ʿʝ 

ʠʣʫʩʪʨʦʚaʥʦ ʛʨaʬʠʢʦʥʦʤ 7. ɼaʥʢaʥʦʚʠʤ ʪʝʩʪʦʤ ʚʠʰʝʩʪʨʫʢʦʛ ʧʦʨʝʹʝˁa ʥʠʿʝ 

ʫʪʚʨʹʝʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʛʨʫʧʘ (ʪʘʙʝʣʘ 47). 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1a ʥa ʥʠʚʦʫ ʟʥaʯaʿʥʦʩʪʠ 0,1 ʧʦʩʪʦʿʝ 

ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʝ ʨaʟʣʠʢʝ (F (2, 53)=2.3933, p=0.10114) ʫ ʚʨʝʜʥʦʩʪʠʤa æɸX 

ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ PC20, ʰʪʦ ʿʝ ʠʣʫʩʪʨʦʚaʥʦ ʜʦˁʠʤ ʛʨaʬʠʢʦʥʦʤ 8. 

 

ɻʨʘʬʠʢʦʥ 8. ɸʅʆɺɸ ʛʨʫʧʘ ɽ1ʘ - æɸX 

 

ʊʘʙʝʣʘ 48. ɼʘʥʢʘʥʦʚ ʪʝʩʪ; ɽ1ʘ- æAX  

ɼʘʥʢʘʥʦʚ ʪʝʩʪ; ɽ1ʘ-æAX  

PC20 

mg/ml  

1 

215.17 

2 

899.00 

3 

887.73 

0.03-0.25  0.03010 0.02556 

0.25-1 0.03010  0.96951 

1-4 0.02556 0.96951  

 

 

ɼaʥʢaʥʦʚʠʤ ʪʝʩʪʦʤ ʚʠʰʝʩʪʨʫʢʦʛ ʧʦʨʝʹʝˁa ʜʦʙʠʿa ʩʝ ʜa ʩʝ ʛʨʫʧa (0.03-0.25), 

ʨaʟʣʠʢʫʿʝ ʦʜ ʦʩʪaʣʝ ʜʚʝ ʛʨʫʧʝ (ʪʘʙʝʣʘ 48). 
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4.7. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʙʨʦʿʘ ʝʦʟʠʥʦʬʠʣʘ ʫ ʢʨʚʥʦʿ ʩʣʠʮʠ 

 

4.7.1. ʇʨʝʚʘʣʝʥʮʘ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ɽʦ ʫ ʛʨʫʧʘʤʘ 

 

ɸʥʘʣʠʟʘ ʙʨʦʿʘ ʝʦʟʠʥʦʬʠʣʘ (ɽʦ) ʫ ʢʨʚʥʦʿ ʩʣʠʮʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ 

ʨʠʥʠʪʠʩʦʤ ʿʝ ʨʫʪʠʥʩʢʠ ʤʝʪʦʜ ʫ ʧʨʦʮʝʥʠ ʘʣʝʨʛʠʩʿʢʦʛ ʩʪʘʪʫʩʘ ʢʘʦ ʤʘʨʢʝʨ ʘʣʝʨʛʠʿʝ. 

ɹʨʦʿ ʝʦʟʠʥʦʬʠʣʘ ʫ ʢʨʚʥʦʿ ʩʣʠʮʠ ʿʝ ʦʜʨʝʹʝʥ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʢʦʜ 90 

ʧʘʮʠʿʝʥʘʪʘ.  

 

ʊʘʙʝʣʘ 49. ʇʨʝʚʘʣʝʥʮʘ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ɽʦ ʫ ʛʨʫʧʘʤʘ 

 Eo +* Eo -**  ×  Eo + Eo - ×  Eo + Eo - × 

ɽ 10 80 90 E1 7 60 67 E2 3 20 23 

%  11.1% 88.9%  % 10.4% 89.5%  %  13.0% 86.9%  

*ñ+ñ ʧʦʟʠʪʠʚʘʥ ʥʘʣʘʟ;**  Ă-Ă  ʥʝʛʘʪʠʚʘʥ ʥʘʣʘʟ; 

 

ʇʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ʫ ɽ ʛʨʫʧʠ ʿʝ ʙʠʣʦ 11.1% (10), ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʣʦ 10.4% (7) ʠ ʫ ɽ2 

ʛʨʫʧʠ ʿʝ ʙʠʣʦ 13% (3) ʠʩʧʠʪʘʥʠʢʘ (ʪʘʙʝʣʘ 49). 

 

4.7.2. ʇʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ɽʦ ʠʟʤʝʹʫ ʛʨʫʧʝ E1 i E2 

 

ʊʘʙʝʣʘ 50. ʇʦʨʝʹʝˁʝ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ɽʦ ʠʟʤʝʹʫ ʛʨʫʧʝ E1 i E2 

t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ɽʦ ʠʟʤʝʹʫ ʛʨʫʧʝ E1 i E2 

 ʉɺ E1 ʉɺ E2 t-ʚ p ʅ E1 ʅ E2 SD E1 SD E2 

Eo 3.33 3.80 -0.675296 0.501238 68 23 2.39 4.00 
 

 

ʋ ʪʘʙʝʣʠ 50 ʿʝ ʧʨʠʢʘʟʘʥʦ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ʠʟʤʝʹʫ ʛʨʫʧʝ ɽ1 ʠ 

ɽ2, ʛʜʝ ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʥʠʿʝ ʫʪʚʨʹʝʥʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ. 
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4.7.3. ʇʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʧʨʝʤʘ ʧʦʟʠʪʠʚʥʠʤ ʠ 

ʥʝʛʘʪʠʚʥʠʤ ʥʘʣʘʟʠʤʘ ɽʦ ʠʟʤʝʹʫ ʛʨʫʧʝ E 

 

ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ɽʦ ʫ ʢʨʚʠ ʩʫ ʩʝ ʧʦʨʝʜʠʣʝ ʩʘ ʨʝʣʘʪʠʚʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʘʨʘʤʝʪʘʨʘ 

ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ (1FEV1, 1FEF25/75, 1Rrs5) ʠ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ɹɼʊ 

(æFEV1,  æFEF25/75, æRrs5,  æXrs5) 

 

ʊʘʙʝʣʘ 51. ʇʦʨʝʹʝˁʝ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʧʨʝʤʘ ʧʦʟʠʪʠʚʥʠʤ ʠ ʥʝʛʘʪʠʚʥʠʤ ʥʘʣʘʟʠʤʘ Eo ʛʨʫʧʝ E 

t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʧʨʘʤʝʪʘʨʘ ʇʌ* ʧʨʝʤʘ + ʠ - ʥʘʣʘʟʠʤʘ Eo ʫ ʛʨʫʧʠ E 

ɻʨʫʧʘ E ʉɺ  - ʉɺ + t-ʚ. p ʅ - ʅ - ʉɼ - ʉɼ + 

1FEV1 % 104.29 99.39 0.93332 0.353207 80 10 15.90 13.48 

1FEF25/75 % 93.32 89.85 0.42504 0.671844 80 10 23.53 30.40 

æFEV1  5.72 8.04 -1.25643 0.212284 80 10 5.52 5.28 

æFEF25/75 20.60 29.99 -1.51957 0.132203 80 10 17.62 23.05 

1R5 kPa/(l/s) 115.09 131.66 -1.22114 0.225295 80 10 40.12 43.10 

1X5 kPa/(l/s) -0.10 -0.14 2.86695 0.005185 80 10 0.038 0.04 

æRrs5 -16.96 -22.69 1.31510 0.191894 80 10 13.27 10.02 

æXrs5 -15.76 -24.71 1.73741 0.085813 80 10 15.74 11.39 
 

*ʇʌ - ʧʣʫ˂ʥʘ ʬʫʥʢʮʠʿʘ; 

 

ʊʘʙʝʣʘ 51 t-ʪʝʩʪ ʧʦʢʘʟʫʿʝ ʜʘ ʧʨʝʤʘ ʥʘʣʘʟʠʤʘ ɽʦ ʫ ʢʨʚʠ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ 

ʧʘʨʘʤʝʪʘʨʘ ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ (1FEV1, 1FEF25/75, 1Rrs5) ʠ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ 

ʪʦʢʦʤ ɹɼʊ (æFEV1, æFEF25/75, æRrs5, æXrs5) ʥʝ ʧʦʩʪʦʿʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʦʩʠʤ ʟʘ 

1Xrs5 ʢʦʿʠ ʿʝ ʧʦʢʘʟʘʦ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ɽ ʛʨʫʧʠ.   

 

4.7.4. ʂʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ɽʦ ʠ ʚʨʝʜʥʦʩʪʠ ʇʌ ʛʨʫʧʝ E1  

 

ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ɽʦ ʠ ʀʆʉ-ʘ ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʩʫ ʥʘʯʠˁʝʥʝ 

ʛʣʘʚʥʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʢʦʿʠ ʥʘʿʙʦˀʝ ʦʩʣʠʢʘʚʘʿʫ ʦʚʘ ʜʚʘ ʤʝʪʦʜʘ. 

ʀʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ɽʦ ʠ ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ (1FEV1, 1FEF25/75, 1Rrs5, 1Xrs5) 

ʠ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ɹɼʊ (æFEV1, æFEF25/75, æRrs5, æXrs5) ʫʥʫʪʘʨ ʛʨʫʧʝ 

ɽ1 ʥʠʝʿ ʧʨʠʢʘʟʘʥʘ ʟʥʘʯʘʿʥʘ ʣʠʥʝʘʨʥʘ ʢʦʨʝʣʘʮʠʿʘ (ʪʘʙʝʣʘ 52). ʃʘʢ ʩʪʝʧʝʥ ʢʦʨʝʣʘʮʠʿʝ 

ʩʝ ʿʝʜʠʥʦ ʧʨʠʢʘʟʫʿʝ ʠʟʤʝʹʫ ʩʨʝʜˁ ʠʭ ʚʨʝʜʥʦʩʠʪ ɽʦ ʠ 1Xrs5. 
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ʊʘʙʝʣʘ 52. ʂʦʨʝʣʘʮʠʿʘ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ɽʦ ʠ ʧʘʨʘʤʝʪʘʨʘ ʇʌ ʫ ʛʨʫʧʠ ɽ1 

ʂʦʨʝʣʘʮʠʿʘ ʉɺ ɽʦ ʩʘ ʇʌ; ʛʨʫʧʝ E1=70.  

ɹʘʟʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ɽʦ ɹɼʊ ɽʦ 

1Rrs5 % -0.00 æRrs5 -0.11 

1Xrs5 kPa/(l/s) -0.20 æXrs5 -0.16 

1FEV1 % -0.00 æFEV1 0.16 

1FEF25/75 % 0.04 æFEF25/75 -0.07 
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4.8. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʫʢʫʧʥʦʛ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʫ ʢʨʚʠ 

 

4.8.1. ʇʨʝʚʘʣʝʥʮʘ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ IgE 

 

ɺʨʝʜʥʦʩʪʠ ʫʢʫʧʥʦʛ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ (IgE) ʫ ʢʨʚʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ 

ʨʠʥʠʪʠʩʦʤ ʩʝ ʨʫʪʠʥʩʢʠ ʨʘʜʠ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʢʣʠʥʠʯʢʦʤ ʨʘʜʫ ʠ ʢʦʨʠʩʪʠ ʩʝ ʢʘʦ 

ʜʦʜʘʪʥʠ ʤʝʪʦʜ ʫ ʧʨʦʮʝʥʠ ʘʣʝʨʛʠʿʩʢʦʛ ʩʪʘʪʫʩʘ ʢʘʦ ʤʘʨʢʝʨʘ ʘʣʝʨʛʠʿʝ. ɺʨʝʜʥʦʩʪ IgE ʿʝ 

ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʦʜʨʝʹʝʥʘ ʢʦʜ 93 ʧʘʮʠʿʝʥʘʪʘ.  

 

ʊʘʙʝʣʘ 53. ʋʯʝʩʪʘʣʦʩʪ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ɽʦ ʫ ʛʨʫʧʘʤʘ 

 IgE +*  IgE -**  ×  IgE + IgE - ×  IgE + IgE - × 

ɽ 55 38 93 E1 47 22 69 E2 8 16 24 

%  59.1% 40.9%  % 68.1% 31.9%  %  33.3% 66.7%  

*ñ+ñ ʧʦʟʠʪʠʚʘʥ ʥʘʣʘʟ; Ă-Ă ʥʝʛʘʪʠʚʘʥ ʥʘʣʘʟ 

 

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʿʝ ʦʜʨʝʹʝʥʘ ʬʨʝʢʚʝʥʮʘ ʧʦʟʠʪʠʚʥʠʭ ʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʣʘʟʘ 

IgE ʫ ʢʨʚʠ. ʇʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ ʿʝ ʫ ɽ ʛʨʫʧʠ ʙʠʣʦ 59.1% (55), ʫ ɽ1 ʛʨʫʧʠ ʿʝ ʙʠʣʦ 

68.1% (47), ʘ ʫ ɽ2 ʛʨʫʧʠ ʿʝ ʙʠʣʦ 33.3% (8) ʠʩʧʠʪʘʥʠʢʘ (ʪʘʙʝʣʘ 53). 

 

4.8.2.  ʇʦʨʝʹʝˁʝ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʘʟʘ IgE ʠʟʤʝʹʫ ʛʨʫʧʝ E1 i E2 

 

ʋ ʪʘʙʝʣʠ 54 ʿʝ ʧʨʠʢʘʟʘʥʦ ʧʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ ʛʨʫʧʝ ɽ1 ʠ ɽ2, ʛʜʝ ʿʝ 

t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ, p=0.028877 (ʪʘʙʝʣʘ 54). 

 

ʊʘʙʝʣʘ 54. ʇʦʨʝʹʝˁʝ IgE ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʛʨʫʧʘ E1 i E2 

 t-ʪʝʩʪ  IgE ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʛʨʫʧʘ E1 i E2  

 ʉɺ E1 ʉɺ E2 t-value p ʅ E1 ʅ E2 ʉɼ E1 ʉɼ E2 

IgE 216.19 104.90 2.220368 0.028877 69 24 233.58 125.19 
 

 

4.8.3. ʇʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʇʌ ʧʨʝʤʘ ʧʦʟʠʪʠʚʥʠʤ ʠ ʥʝʛʘʪʠʚʥʠʤ ʥʘʣʘʟʠʤʘ 

IgE ʠʟʤʝʹʫ ʛʨʫʧʝ E 

 

ʉʪʫʜʝʥʪʦʚ t-ʪʝʩʪ ʿʝ ʧʦʢʘʟʘʦ ʜʘ ʧʨʝʤʘ ʧʦʟʠʪʠʚʥʠʤ ʠ ʥʝʛʘʪʠʚʥʠʤ ʥʘʣʘʟʠʤʘ IgE ʫ ɽ  
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ʛʨʫʧʠ ʥʝ ʧʦʩʪʦʿʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʧʨʝʤʘ ʨʝʣʘʪʠʚʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʘʨʘʤʝʪʘʨʘ 

ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ (1FEV1, 1FEF25/75, 1Rrs5, 1Xrs5) ʠ ʧʨʦʤʝʥʘ ʪʦʢʦʤ ɹɼʊ (æFEV1, 

FEF25/75, æRrs5, æXrs5) (ʪʘʙʝʣʘ 55).  

 

ʊʘʙʝʣʘ 55. ʇʦʨʝʹʝˁʝ ʇʌ ʧʨʝʤʘ ʧʦʟʠʪʠʚʥʠʤ ʠ ʥʝʛʘʪʠʚʥʠʤ IgE ʥʘʣʘʟʠʤʘ ʫ ʛʨʫʧʠ E 

t-ʪʝʩʪ  ʧʦʨʝʹʝˁʘ ʧʘʨʘʤʝʪʘʨʘ ʇʌ ʧʨʝʤʘ + ʠ - ʥʘʣʘʟʠʤʘ IgE ʫ ʛʨʫʧʠ E  

 ʉɺ + ʉɺ - t-ʚ p ʅ + ʅ - ʉɼ + ʉɼ - 

1FEV1 % 104.18 103.64 0.164433 0.869755 55 38 12.17 19.21 

1FEF25/75 % 93.83 92.78 0.207632 0.835980 55 38 25.00 22.02 

æFEV1 5.99 5.43 0.478814 0.633220 55 38 6.26 4.19 

æFEF25/75 21.12 19.84 0.349234 0.727721 55 38 18.33 15.69 

1R5 % 113.85 119.94 -0.71873 0.474150 55 38 33.17 48.55 

1X5 kPa/(l/s) -0.11 -0.10 -1.32487 0.188531 55 38 0.03 0.03 

æRrs5 -17.54 -17.38 -0.05730 0.954435 55 38 13.04 13.95 

æXrs5 -17.92 -13.70 -1.24493 0.216355 55 38 15.78 16.50 
 

 

4.8.4. ʂʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ IgE ʠ ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ 

 

ʊʘʙʝʣʘ 56. ʂʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ IgE ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʜʚʘ ʪʝʩʪʘ ɽ1 ʛʨʫʧʝ; 

E1=70. ʂʦʨʝʣʘʮʠʿʘ ʉɺ IgE ʩʘ ʜʚʘ ʪʝʩʪʘ ʇʌ  

ɹʘʟʠʯʥʘ ʤʝʨʝˁʘ IgE ɹɼʊ IgE 

1Rrs5 kPa/(l/s) 0.10 æRrs5 -0.23 

1Xrs5 kPa/(l/s) -0.18 æXrs5 -0.12 

1FEV1 % -0,15 æFEV1 -0.12 

1FEF25/75 % -0.17 æFEF25/75 -0.16 
 

 

ʀʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ IgE ʠ ʙʘʟʠʯʥʠʭ ʤʝʨʝˁʘ (1FEV1, 1FEF25/75, 1Rrs5, 

1Xrs5) ʠ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ɹɼʊ (æFEV1, æFEF25/75, æRrs5, æXrs5) ʥʠʿʝ 

ʧʨʠʢʘʟʘʥʘ ʟʥʘʯʘʿʥʘ ʣʠʥʝʘʨʥʘ ʢʦʨʝʣʘʮʠʿʘ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) 

(ʪʘʙʝʣʘ 56). 
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4.9. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʦʤ ʩʢʘʣʦʤ 

 

ɺʠʟʫʝʣʥʦ ʘʥʘʣʦʛʥʘ ʩʢʘʣʘ (ɺɸʉ) ʿʝ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠ ʠʥʩʪʨʫʤʝʥʪ ʢʦʿʠ ʿʝ ʢʦʨʠʰʝ˂ʥ ʫ 

ʦʧʰʪʦʿ ʩʫʙʿʝʢʪʠʚʥʦʿ ʧʨʦʮʝʥʠ ʠʥʪʝʥʟʠʪʝʪʘ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ.  

 

4.9.1. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ɺɸʉ ʧʨʝʤʘ ʛʨʫʧʘʤʘ ɽ, ɽ1 ʠ ɽ2 ʠ ʬʨʝʢʚʝʥʮʝ ɺɸʉ ʧʨʝʤʘ 

ʪʝʞʠʥʠ ɸʈ 

 

ʊʘʙʝʣʘ 57. ɺʨʝʜʥʦʩʪʠ ɺɸʉ-ʘ ʧʨʝʤʘ ʛʨʫʧʘʤʘ 

 

ɻʨʫʧʝ 

ɺɸʉ 

ʅ ʉɺ ʄʠʥ. ʄʘʢʩ. ʉɼ 

E 95 59 5.0 92 19.7 

E1 70 61 13.0 92 18.1 

E2 25 53 5.0 90 22.9 
 

ʊʘʙʝʣʘ 58. ʉʪʝʧʝʥʠ ʪʝʞʠʥʝ ɸʈ-ɺɸʉ  

ɺɸʉ ʢʘʪʝʛʦʨʠʿʘ ʅ % 

0-3 14 14.7 

3.1-7 47 49.5 

7.1-10 34 35.8 

× 95 100.0 
 

 

ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʧʦʢʘʟʫʿ ʫ ʩʣʠʯʥʦʩʪ ʫ ʩʚʝ ʪʨʠ ʛʨʫʧʝ (ɽ, ɽ1, ɽ2), ʘ ʥʘʿʚʠʰʝ ʧʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʩʫ ʠʟʤʝʨʝʥʝ ʫ ɽ1 ʛʨʫʧʠ (ʪʘʙʝʣʘ 57). ʅʘ ʦʩʥʦʚʫ ʩʢʦʨʠʥʛʘ ɺɸʉ ʠʩʧʠʪʘʥʠʮʠ 

ʩʫ ʩʚʨʩʪʘʥʠ ʫ ʢʣʘʩʥʝ ʠʥʪʝʨʚʘʣʝ ʦʜ ʣʘʢʦʛ ʜʦ ʪʝʰʢʦʛ ʩʪʝʧʝʥʘ. ʅʘʿʚʠʰʝ ʿʝ ʠʩʧʠʪʘʥʠʢʘ 

ʙʠʣʦ ʫ ʦʧʩʝʛʫ ʦʜ 3.1-7 ɺɸʉ ʩʢʘʣʝ (49.5%) (ʪʘʙʝʣʘ 58). 

 

4.9.2. ʇʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ɺɸʉ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ɽ2 

 

ʊʘʙʝʣʘ 59. ʇʦʨʝʹʝˁʝ ɺɸʉ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1ʠ ɽ2  

 ɺʠʣʢʦʢʩʦʥʦʚ ʪʝʩʪ ʧʦʨʝʹʝˁʝ ɺɸʉ ʠʟʤʝʹʫ E1ʠ E2 

 ʉɺ E1 ʉɺ E2 t-ʚ ʈ 1 E2 ʉɼ E1 ʉɼ E2 

ɺɸʉ ɽ1 : ɽ2 61 53 1.670303 0.078894 70 25 18.1 22.9 
 

 

ʊʘʙʝʣʘ 59 ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ɺʠʣʢʦʢʩʦʥʦʚʠʤ (Wilcoxon) ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ 

ʛʨʫʧʘ ɽ1 ʠ ɽ2 ʥe ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ  

ɺɸʉ. 
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4.9.3. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ æFEV1, æRrs5, æFres ʧʨʝʤʘ 

ɺɸʉ 

 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1 ʥʝʤa ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʠʭ ʨaʟʣʠʢa 

(F (2,67)=0.58224, p=0.56145) ʫ ʚʨʝʜʥʦʩʪʠʤa 1FEV1 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ-a (0-3), 

(3.1-7), (7.1-10) (ʛʨʘʬʠʢʦʥ 9 ʠ ʪʘʙʝʣʘ 60). ʀʩʪʦ ʩʝ ʜʦʙʠʿa ʟa ʛʨʫʧʫ ɽ2 (F 

(2,22)=0.30080, p =0.74322).  

 

ɻʨʘʬʠʢʦʥ 9. ɸʅʆɺɸ ɽ1; 1FEV1-ɺɸʉ 

 

ʊʘʙʝʣʘ 60. ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ1; 1FEV1-ɺɸʉ 

ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ1; 1FEV1-ɺɸʉ; ʅ=70 

 
1 

102.27 

2 

104.68 

3 

101.54 

0-3  0.546849 0.856939 

3.1-7 0.546849  0.463745 

7.1-10 0.856939 0.463745  
 

 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1 ʥʝʤa ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʠʭ ʨaʟʣʠʢa 

(F (2,67)=0.40971, p =0.66549) ʫ ʚʨʝʜʥʦʩʪʠʤa  æFEV1 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ a (0-3), 

(3.1-7), (7.1-10). ʀʩʪʦ ʩʝ ʜʦʙʠʿa ʟa ʛʨʫʧʫ ɽ2 (F (2, 22)=1.2003, p =0.32006). 

 

ɻʨʘʬʠʢʦʥ 10. ɸʅʆɺɸ ɽ1; 1Rrs 5-ɺɸʉ

 

ʊʘʙʝʣʘ 61. ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ1; 1Rrs5-ɺɸʉ 

ɼʘʥʢʘʥʦʚ ʪʝʩʪ; E1; 1Rrs5- ɺɸʉ; ʅ=70 

ɺɸʉ 
1 

96.922 

2 

114.99 

3 

136.57 

0 - 3  0.224470 0.012198 

3.1-7 0.224470  0.148022 

7.1-10 0.012198 0.148022  
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ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1 ʧʦʩʪʦʿʝ ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʝ ʨaʟʣʠʢʝ 

(F (2,67)=3.5392, p =.03458) ʫ ʚʨʝʜʥʦʩʪʠʤa 1Rrs5 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ-a (0-3), (3.1-

7), (7.1-10). 3.5392, p=.03458) (ʛʨʘʬʠʢʦʥ 10).  

 

ɻʨʘʬʠʢʦʥ 11. ɸʅʆɺɸ ɽ1;æRrs5-ɺɸʉ

 

ʊʘʙʝʣʘ 62. ɼʘʥʢʘʥʦʚ ʪʝʩʪ;E1;æRrs5-ɺɸʉ; 

ɼʘʥʢʘʥʦʚ ʪʝʩʪ E1; æRrs5-ɺɸʉ; ʅ=70 

ɺɸʉ 
1 

-7.378 

2 

-18.01 

3 

-22.08 

0-3  0.019078 0.002092 

3.1-7 0.019078  0.361814 

7.1-10 0.002092 0.361814  
 

 

ɼaʥʢaʥʦʚʠʤ ʪʝʩʪʦʤ ʚʠʰʝʩʪʨʫʢʦʛ ʧʦʨʝʹʝˁa ʚʨʝʜʥʦʩʪʠ 1Rrs5 ʫ ɽ1 ʛʨʫʧʠ, ʜʦʙʠʿa ʩʝ ʜa 

ʩʝ ʛʨʫʧa (0-3) ʨaʟʣʠʢʫʿʝ ʦʜ ʛʨʫʧʝ 7.1-10 (ʪʘʙʝʣʘ 61). 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ1 ʧʦʩʪʦʿʝ ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʝ ʨaʟʣʠʢʝ 

(F (2,67)=4.4190, p=.01575) ʫ ʚʨʝʜʥʦʩʪʠʤa æ Rrs5 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ-a (0-3), 

(3.1-7), (7.1-10) (ʛʨʘʬʠʢʦʥ 11). ɼaʥʢaʥʦʚʠʤ ʪʝʩʪʦʤ ʚʠʰʝʩʪʨʫʢʦʛ ʧʦʨʝʹʝˁa 

ʚʨʝʜʥʦʩʪʠ æRrs5 ʜʦʙʠʿa ʩʝ ʜa ʩʝ ʛʨʫʧa (0-3) ʨaʟʣʠʢʫʿʝ ʦʜ ʦʩʪaʣʝ ʜʚʝ ʛʨʫʧʝ (ʪʘʙʝʣʘ 

62). 

 

ɻʨʘʬʠʢʦʥ 12. ɸʅʆɺɸ ɽ2; 1FEV-1 ɺɸʉ; 

 

ʊʘʙʝʣʘ 63. ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ2;1FEV1-ɺɸʉ 

ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ2;1FEV1-ɺɸʉ; ʅ=25; 

ɺɸʉ 
1 

110.54 

2 

102.48 

3 

109.36 

0-3  0.553899 0.926307 

3.1-7 0.553899  0.591775 

7.1-10 0.926307 0.591775  
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ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ2 ʥʝʤa ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʠʭ ʨaʟʣʠʢa 

(F (2,22)=0.30080, p =0.74322) ʫ ʚʨʝʜʥʦʩʪʠʤa 1FEV1 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ-a (0-3), 

(3.1-7), (7.1-10), ʰʪʦ ʿʝ ʠʣʫʩʪʨʦʚaʥʦ ʛʨaʬʠʢʦʥʦʤ 12. ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ 

ʜa ʫ ʛʨʫʧʠ ɽ2 ʥʝʤa ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʠʭ ʨaʟʣʠʢa (F (2,22) =1.2003, p =0.32006) ʫ 

ʚʨʝʜʥʦʩʪʠʤa æFEV1 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ a  (0-3), (3.1-7) (ʪʘʙʝʣʘ 63). 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ2 ʥʝʤa ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʠʭ ʨaʟʣʠʢa 

(F (2,22) =1.2253, p =0.31295) ʫ ʚʨʝʜʥʦʩʪʠʤa 1Rrs5 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ a (0-3), 

(3.1-7), (7.1-10).  

 

ɻʨʘʬʠʢʦʥ 13. ɸʅʆɺɸ ɽ2;æRrs5-ɺɸʉ

 

ʊʘʙʝʣʘ 64. ɼʘʥʢʘʥʦʚ ʪʝʩʪ ɽ2; æRrs5-ɺɸʉ 

ɼʘʥʢʘʥʦʚ ʪʝʩʪ E2; æRrs5-ɺɸʉ; ʅ=25 

ɺɸʉ 
1 

-2.480 

2 

-15.64 

3 

-23.86 

0-3  0.032989 0.001772 

3.1-7 0.032989  0.169124 

7.1-10 0.001772 0.169124  
 

 

ɸʥaʣʠʟʦʤ ʚaʨʠʿaʥʩʝ ʿʝ ʜʦʙʠʿʝʥʦ ʜa ʫ ʛʨʫʧʠ ɽ2 ʧʦʩʪʦʿʝ ʩʪaʪʠʩʪʠʯʢʠ ʟʥaʯaʿʥʝ ʨaʟʣʠʢʝ 

(F (2,22) =5.5974, p =.01084) ʫ ʚʨʝʜʥʦʩʪʠʤa æ Rrs5 ʠʟʤʝʹʫ ʪʨʠ ʛʨʫʧʝ ɺɸʉ a  (0-3),  

(3.1-7), (7.1-10) (ʛʨʘʬʠʢʦʥ 13). ɼaʥʢaʥʦʚʠʤ ʪʝʩʪʦʤ ʚʠʰʝʩʪʨʫʢʦʛ ʧʦʨʝʹʝˁa 

ʚʨʝʜʥʦʩʪʠ æRrs5 ʜʦʙʠʿa ʩʝ ʜa ʩʝ ʛʨʫʧa (0-3) ʨaʟʣʠʢʫʿʝ ʦʜ ʦʩʪaʣʝ ʜʚʝ ʛʨʫʧʝ (ʪʘʙʝʣʘ 

64). 

 

4.9.4. ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ɺɸʉ ʠ FEV1 ʫ ɽ1 ʛʨʫʧʠ 

 

ʊʘʙʝʣʘ 65. ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ɽ1; ɺɸʉ-FEV1 

 

ʇʘʨʘʤʝʪʘʨ 

ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ɽ1; ɺɸʉ-FEV1; ʅ=70 

1FEV1 æFEV1 

ɺɸʉ -0.01 0.08 
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ʂʦʨʝʣʘʮʠʿʘ ʫʥʫʪʘʨ (ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ɽ1 ʛʨʫʧʝ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ 

ʠʟʤʝʹʫ ɺɸʉ ʠ ʙʘʟʠʯʥʝ ʚʨʝʜʥʦʩʪʠ 1FEV1 ʠ ʧʨʦʤʝʥʘ FEV1 (ɹɼʊ) (ʪʘʙʝʣʘ 65). 

 

ʊʘʙʝʣʘ 66. ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ɽ1; ɺɸʉ-1Rrs5, æRrs5  

 

ʇʘʨʘʤʝʪʘʨ 

ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ɽ1; ɺɸʉ-1Rrs5, æRrs5; ʅ=70 

1Rrs5 æRrs5 

ɺɸʉ 0.26 -0.22 
 

 

ɿʘʙʝʣʝʞʝʥʘ ʿʝ ʣʘʢ ʩʪʝʧʝʥ ʢʦʨʝʣʘʮʠʿʘ (ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ʫʥʫʪʘʨ 

ɽ1 ʛʨʫʧʝ ʠʟʤʝʹʫ ɺɸʉ ʠ ʙʘʟʠʯʥʝ ʚʨʝʜʥʦʩʪʠ Rrs5 ʠ æRrs5 (ʪʘʙʝʣʘ 66). 

 

ʊʘʙʝʣʘ 67 ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ɽ2; ɺɸʉ- 1FEV1, æ FEV1 

 

ʇʘʨʘʤʝʪʘʨ 

ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ɽ2;ɺɸʉ-1FEV1, æ FEV; N=25 

1FEV1 æ FEV1 

ɺɸʉ 0,08 0,32 
 

 

ʇʨʠʢʘʟʘʥʘ ʿʝ ʙʣʘʛʘ ʢʦʨʝʣʘʮʠʿʘ (ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ 

ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ɺɸʉ ʠ æ FEV1 ʠ ʩʣʘʙʘ ʩʘ ʙʘʟʠʯʥʦʤ ʚʨʝʜʥʦʰ˂ʫ 1FEV1 (ʪʘʙʝʣʘ 

67). 

 

ʊʘʙʝʣʘ 68. ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ɽ2; ɺɸʉ-1Rrs5, æRrs5 

 

ʇʘʨʘʤʝʪʘʨ 

ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ: ɺɸʉ-1Rrs, æRrs5; N=25 

1Rrs5 æRrs5 

ɺɸʉ 0.23 -0.68 
 

 

ɿʘʙʝʣʝʞʝʥ ʿʝ ʚʠʩʦʢ ʥʠʚʦ ʢʦʨʝʣʘʮʠʿʝ (ʉʧʝʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) ʫʥʫʪʘʨ ɽ1 

ʛʨʫʧʝ ʠʟʤʝʹʫ ɺɸʉ ʠ æRrs5 (-0.68) (ʪʘʙʝʣʘ 68). 
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4.10. ʈʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʧʨʦʤʝʥʘ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ  

 

ʄʘʣʠ ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʙʨʦʥʭʠʿʝ ʯʠʿʠ ʿʝ ʜʠʿʘʤʝʪʘʨ ʠʩʧʦʜ 2 ʤʠʣʠʤʝʪʨʘ. 

ʇʨʦʤʝʥʝ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʩʝ ʚʝʨʠʬʠʢʫʿʫ ʤʝʨʝˁʠʤʘ ʩʧʠʨʦʤʝʪʨʠʿʩʢʠʭ 

ʧʘʨʘʤʝʪʘʨʘ FEF50 ʠ FEF25/75, ʠʩʪʦ ʪʘʢʦ ʩʝ ʤʦʞʝ ʧʨʘʪʠʪʠ ʠ ʤʝʪʦʜʦʤ ʠʤʧʫʣʩʥʝ 

ʦʩʮʠʣʦʤʝʪʨʠʿʝ. ʇʘʨʘʤʝʪʨʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʢʦʿʠ ʩʫ ʠʟʜʚʦʿʝʥʠ ʟʘ ʧʨʦʮʝʥʫ 

ʧʨʦʤʝʥʘ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʿʝʩʫ Rrs5, Rrs5-Rrs20 X5, Fres ʠ AX. 

 

4.10.1. ʌʨʝʢʚʝʥʮʠʿʘ FEF50 ʠ FEF25/75 ʧʨʝʤʘ ʛʨʘʥʠʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʦ ʛʨʫʧʘʤʘ 

 

ʊʘʙʝʣʘ 69. ʌʨʝʢʚʝʥʮʠʿʘ ï FEF50 

FEF50 

 <65% >65%  

E/ɽ1 9 86 95 

% 9.5% 90.5%  

I ʛʨ. 2 30 32 

% 6.2% 93.7%  

II ʛʨ. 24 8 32 

% 75.0% 25.0%  

× 159 
 

ʊʘʙʝʣʘ 70. ʌʨʝʢʚʝʥʮʠʿʘ FEF25/75 

FEF25/75 

 <65% >65%  

E/ɽ1 9 86 95 

% 9.5% 90.5%  

I ʛʨ. 3 29 32 

 % 9.4% 90.6%  

II ʛʨ. 25 7 32 

 % 78.1% 21.9%  

× 159 
 

 

ʋʯʝʩʪʘʣʦʩʪ ʧʨʦʤʝʥʘ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʩʘ ʛʨʘʥʠʯʥʦʤ 

ʥʦʨʤʦʤ ʦʜ 65% ʟʘ FEF50 ʠ FEF25/75. ɺʨʝʜʥʦʩʪʠ FEF50 ʠʩʧʦʜ 65% ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʩʫ ʙʠʣʝ ʢʦʜ 9.5% ʠʩʧʠʪʘʥʠʢʘ, ʜʦʢ ʩʫ ʫ ʜʨʫʛʦʿ ʛʨʫʧʠ ʙʠʣʝ 

ʜʝʪʝʢʪʦʚʘʥʝ ʫ 75% ʩʣʫʯʘʿʝʚʘ (ʪʘʙʝʣʘ 69 ʠ 70). 

 

4.10.2. ʇʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʠʟʤʝ́ ʫ ʛʨʫʧʝ E1 ʠ ɽ2 

 

ʇʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʝ E1 ʠ ɽ2 

ʧʨʝʜʩʪʘʚˀʝʥʘ ʩʫ ʩʘ ʧʘʨʘʤʝʪʨʠʤʘ ʢʦʿʠ ʤʦʛʫ ʦʟʥʘʯʘʚʘʪʠ ʧʨʦʤʝʥʝ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ 

ʧʫʪʝʚʠʤʘ. ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ɽ2 ʛʨʫʧʝ ʥʝ 

ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʙʘʟʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ 1Rrs5, 1FEF50 ʠ 
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1FEF25/75, ʜʦʢ ʩʝ ʚʨʝʜʥʦʩʪʠ Rrs5-Rrs20 X5, Fres ʠ AX ʥʝ ʨʘʟʣʠʢʫʿʫ (ʪʘʙʝʣʘ 71) 

ʠʟʤʝʹʫ ʛʨʫʧʘ ʩʘ ʠ ʙʝʟ ɹʍʈ. 

 

ʊʘʙʝʣʘ 71. ʇʦʨʝʹʝˁʝ ʧʘʨʘʤʝʪʘʨʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʠʟʤʝʹʫ ʛʨʫʧʝ E1 i ɽ2 

t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʛʨʫʧʝ E1 ʠ ɽ2 

 ʉɺ E1 ʉɺ ɽ2 t-ʚ P ʅ 1 ʅ ɽ2 ʉɼ E1 ʉɼ ɽ2 

1Rrs5  120.9 103.08 1.960529 0.052926 70 25 44.38 17.01 

1Rrs5-Rrs20 0.055 0.046 0.86466 0.389448 70 25 0.046 0.037 

1X5  -0.10 -0.10 -0.69716 0.543770 70 25 0.04 0.02 

1Fres  -0.10 -0.09 -1.06011 0.308003 70 25 0.03 0.02 

1AX  11.50 10.70 1.02504 0.289013 70 25 3.56 2.72 

1FEF50  87.25 103.06 -3.31082 0.001325 70 25 20.21 21.30 

1FEF25/75  88.93 105.56 -3.10575 0.002516 70 25 22.95 23.07 
 

 

ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʧʨʘʪʝ ʚʨʝʜʥʦʩʪʠ 

FEF50 ʠʩʧʦʜ 65% ɽ1 ʛʨʫʧʝ ʠ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʫ ʙʘʟʠʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ Rrs5, p=0.018339, ʢʘʦ ʠ ʨʘʟʣʠʢʝ ʟʘ ʚʨʝʜʥʦʩʪʠ Rrs5-

Rrs20, p=0.032794. ʉʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʧʦʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ 

X5, Fres ʠ AX (ʪʘʙʝʣʘ 72). 

 

ʊʘʙʝʣʘ 72.  ʇʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʛʨʫʧʝ E1 i II   ʧʨʠ  FEF50 <65%   

t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʛʨʫʧʝ ɽ ʠ II ʛʨ. ʧʨʠ FEF50 <65%   

FEF50 <65%   ʉɺ E1 ʉɺ II ʛʨ. t-value p ʅ E1 ʅ II ʛʨ. ʉɼ E1 ʉɼ II ʛʨ. 

1Rrs5 % 139.66 203.55 -2.49011 0.018339 9 24 30.77 74.01 

1Rrs5-Rrs20 0.073 0.174 -2.23803 0.032794 9 24 0.0462 0.123 

1X5  -0.13 -0.19 1.56583 0.127540 9 24 0.05 0.10 

1Fres 14.94 18.73 -1.66752 0.105484 9 24 4.58 6.19 

1AX 0.53 1.35 -1.91632 0.064585 9 24 0.28 1.25 
 

 

4.10.3. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʧʘʨʘʤʝʪʘʨʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʫ ʛʨʫʧʘʤʘ ɽ1 ʠ II  

 

ʊʘʙʝʣʘ 73. ʧʨʠʢʘʟʫʿʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ) 

ʠʟʤʝʹʫ ʙʘʟʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ 1FEF50, 1FEF25/75 ʠ 1Rrs5, 1Rrs5-Rrs20, 1Xrs5, 1Fres ʠ 

1AX, ʧʨʝʤʘ ɽ1 ʠ II ʛʨʫʧʠ. ʅʘʨʦʯʠʪʦ ʿʝ ʠʟʨʘʞʝʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ 
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ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ ʠ ʀʆʉ-ʘ ʫʥʫʪʘʨ ʜʨʫʛʝ ʛʨʫʧʝ. 

 

ʊʘʙʝʣʘ 73. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʧʘʨʘʤʝʪʘʨʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʫ ʛʨʫʧʘʤʘ ɽ1 ʠ II  

 ʇʨʦʤʝˁʠʚʝ 
ʂʦʨʝʣʘʮʠʿʝ ʛʨʫʧʘ ɽ1 ʠ II  

1Rrs5 1Rrs5-Rrs20 1Xrs5 1 Fres 1AX 

E1 grupa 

ʅ=9 

1FEF50 -0.27 -0.37 0.31 -0.46 -0.46 

1FEF25/75 -0.26 -0.38 0.34 -0.44 -0.47 

II grupa 

ʅ=24 

1FEF50 -0.30 -0.63 0.59 -0.67 -0.65 

1FEF25/75 -0.34 -0.66 0.62 -0.72 -0.66 
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4.11. ʇʦʨʝʹʝˁʝ ʙʘʟʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʛʨʫʧʘ ʩʪʫʜʠʿʝ 

 

ɱʝʜʘʥ ʦʜ ʮʠˀʝʚʘ ʩʪʫʜʠʿʝ ʿʝ ʧʦʨʝʹʝˁʝ ʙʘʟʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʠʩʧʠʪʘʥʠʢʘ 

ʩʘ ɸʈ ʢʦʿʠ ʠʤʘʿʫ ʘʩʠʤʧʪʦʤʘʪʩʢʫ ɹʍʈ ʩʘ ʛʨʫʧʦʤ ʘʩʤʘʪʠʯʘʨʘ ʢʦʿʠ ʠʤʘʿʫ ʫʜʨʫʞʝʥ ɸʈ 

ʠ ʛʨʫʧʦʤ ʠʩʧʠʪʘʥʠʢʘ ʙʝʟ ʙʦʣʝʩʪʠ. ʇʦʨʝʹʝʥʝ ʩʫ ʙʘʟʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʀʆʉ-

ʘ ʫ ʚʨʝʜʥʦʩʪʠ ʩʧʠʨʦʤʝʪʨʠʿʝ: Zrs5, Rrs5, Rrs20, Rrs5-Rrs20, Xrs5, Fres, AX ʠʟʤʝʹʫ 

ʬʦʨʤʠʨʘʥʠʭ ʛʨʫʧʘ. ʋʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ʿʝ 

ʚʨʰʝʥʦ ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ (ʪʘʙʝʣʝ 74, 75, 76).  

 

4.11.1 ʇʦʨʝʹʝˁʝ ʙʘʟʠʯʥʠʭ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʘ  

 

ʊʘʙʝʣʘ 74. ʇʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1 ʠ I 

t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1 ʠ I  

 ʉɺ E1 ʉɺ I ʛʨ. t-ʙ P ʅ E1 ʅ I ʛʨ. ʉɼ E1 
ʉɼ I 

ʛʨ. 

1Zrs5a  0.37 0.33 1.69232 0.093699 70 31 0.12 0.08 

1Zrs5 126.58 105.27 2.48645 0.014559 70 31 45.63 23.80 

1Rrs5a 0.35 0.31 1.61411 0.109656 70 31 0.12 0.08 

1Rrs5 120.99 101.76 2.29915 0.023576 70 31 44.38 23.82 

1Rrs20a 0.30 0.27 1.66197 0.099650 70 31 0.09 0.07 

1Rrs20 120.40 103.48 2.30098 0.023469 70 31 38.47 23.17 

1Rrs5-Rrs20a 0.055 0.047 0.90669 0.366752 70 31 0.046 0.030 

1Xrs5 -0.10 -0.09 -2.19045 0.030815 70 31 0.043 0.03 

1Fres 11.50 9.98 2.24012 0.027296 70 31 3.560 2.09 

1AX 0.29 0.21 2.01771 0.046301 70 31 0.223 0.12 

1FVCa 4.77 4.78 -0.02440 0.980581 70 31 1.08 1.19 

1FVC 104.38 110.22 -2.34196 0.021166 70 31 12.17 10.56 

1FEV1a 4.00 3.99 0.04222 0.966411 70 31 0.81 0.99 

1FEV1 103.16 108.21 -2.04201 0.043783 70 31 11.52 11.79 

1FEV1/FVC 84.65 83.76 0.65966 0.510988 70 31 6.63 5.47 

1FEF50a 4.42 4.42 -0.00928 0.992612 70 31 1.17 1.35 

1FEF50 87.12 89.91 -0.64123 0.522840 70 31 20.01 21.11 

1FEF25/75a 4.02 3.91 0.42537 0.671478 70 31 1.16 1.26 

1FEF25/75 88.93 90.34 -0.28834 0.773680 70 31 22.95 22.72 
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ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ 

ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ Zrs5, Rrs5, Rrs20, Xrs5, Fres, 

AX, ʘ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ Zrs5ʘ, Rrs5ʘ, Rrs20ʘ ʠ Rrs5-Rrs20a ʠ ʥʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ʧʨʚʝ 

ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ 1FVC ʠ 

1FEV1, ʜʦʢ ʟʘ ʦʩʪʘʣʝ ʧʘʨʘʤʝʪʨʝ ʩʧʠʨʦʤʝʪʨʠʿʝ ʥʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ.  

 

ʊʘʙʝʣʘ 75. ʇʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1ʠ II  

t- ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1 ʠ II  

 ʉɺ E1 
ʉɺ II 

ʛʨ. 
t-ʙ p 

ʅ 

E1 

ʅ 

IIʛʨ. 

ʉɼ 

E1 

ʉɼ II 

ʛʨ. 

1Zrs5a  0.37 0.54 -5.27510 0.000001 70 32 0.12 0.18 

1Zrs5 126.58 202.34 -6.02000 0.000000 70 32 45.63 81.15 

1Rrs5a 0.35 0.51 -5.19767 0.000001 70 32 0.12 0.17 

1Rrs5 120.99 190.45 -6.03094 0.000000 70 32 44.38 70.79 

1Rrs20a 0.30 0.36 -2.92558 0.004255 70 32 0.09 0.10 

1Rrs20 120.40 151.47 -3.91394 0.000166 70 32 38.47 34.17 

1Rrs5-Rrs20a 0.055 0.149 -5.83790 0.000000 70 32 0.046 0.11 

1Xrs5 -0.10 -0.17 4.72363 0.000008 70 32 0.04 0.10 

1Fres 11.50 17.15 -5.78561 0.000000 70 32 3.56 6.26 

1AX 0.29 1.11 -5.62834 0.000000 70 32 0.22 1.17 

1FVCa 4.77 4.73 0.1638 0.870188 70 32 1.08 1.33 

1FVC 104.38 94.54 3.5047 0.000686 70 32 12.17 15.10 

1FEV1a 4.00 3.30 3.7057 0.000346 70 32 0.81 1.00 

1FEV1 103.16 78.34 8.9834 0.000000 70 32 11.52 15.66 

1FEV1/FVC 84.65 69.99 9.4961 0.000000 70 32 6.63 8.41 

1FEF50a 4.42 2.56 7.7518 0.000000 70 32 1.17 1.01 

1FEF50 87.12 47.90 9.5630 0.000000 70 32 20.01 17.31 

1FEF25/75a 4.02 2.30 7.1868 0.000000 70 32 1.16 1.02 

1FEF25/75 88.93 47.87 8.8294 0.000000 70 32 22.95 18.95 
 

 

ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ 

ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ Zr5ʘ, Zrs5, Rrs5ʘ, Rrs5, Rrs20ʘ, 

Rrs20, Rrs5-Rrs20a Xrs5, Fres, AX, ʢʘʦ ʠ ʟʘ ʩʚʝ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʩʧʠʨʦʤʝʪʨʠʿʝ 

ʦʩʠʤ 1FVC. 
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ʊʘʙʝʣʘ 76. ʇʦʨʝʹʝˁʝ ʛʨʫʧʘ ɽ1 ʠ ɽ2 

t-ʪʝʩʪ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʀʆʉ-ʘ ʠʟʤʝʹʫ ʛʨʫʧʘ E1 ʠ ɽ2 

 ʉɺ E1 ʉɺ ɽ2 ʛʨ. t-ʙ p ʅ E1 ʅ ɽ2  ʉɼ E1 ʉɼ ɽ2 ʛʨ. 

1Zrs5a  0.36 0.31 1.7467 0.033926 70 25 0.11 0.07 

1Zrs5 123.69 107.83 1.8828 0.049115 70 25 39.57 17.21 

1Rrs5a 0.34 0.30 1.7468 0.033900 70 25 0.107 0.07 

1Rrs5 119.08 103.08 1.9869 0.052926 70 25 37.65 17.01 

1Rrs20a 0.29 0.25 1.9928 0.018507 70 25 0.08 0.05 

1Rrs20 117.20 102.77 2.1494 0.028987 70 25 30.81 16.01 

1Rrs5-Rrs20a 0.051 0.046 0.5115 0.389448 70 25 0.040 0.037 

1Xrs5 -0.10 -0.10 -0.7312 0.543770 70 25 0.04 0.02 

1Fres 11.48 10.70 0.888985 0.308003 70 25 3.75 2.72 

1AX 0.29 0.24 0.9151 0.289013 70 25 0.24 0.15 

1FVCa 4.77 5.25 -1.82653 0.070979 70 25 1.08 1.282 

1FVC 104.38 109.14 -1.64262 0.103838 70 25 12.17 13.22 

1FEV1a 4.01 4.49 -2.42508 0.017236 70 25 0.81 1.01 

1FEV1 103.16 106.02 -0.79717 0.427385 70 25 11.52 23.15 

1FEV1/FVC 84.65 86.08 -0.92980 0.354884 70 25 6.63 6.48 

1FEF50a 4.42 5.39 -3.45858 0.000821 70 25 1.17 1.31 

1FEF50 87.12 103.06 -3.36112 0.001128 70 25 20.01 21.30 

1FEF25/75a 4.02 4.90 -3.15920 0.002135 70 25 1.16 1.27 

1FEF25/75 88.93 105.56 -3.10575 0.002516 70 25 22.95 23.07 
 

 

ʉʪʫʜʝʥʪʦʚʠʤ t-ʪʝʩʪʦʤ ʫʪʚʨʹʝʥʦ ʜʘ ʠʟʤʝʹʫ ʛʨʫʧʘ ɽ1 ʠ ɽ2 ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ Zrs5ʘ, Zrs5, Rrs5ʘ, Rrs20ʘ, Rrs20, ʘ ʠʟʤʝʹʫ 

ʚʨʝʜʥʦʩʪʠ, Rrs5, Rrs5-Rrs20a, Xrs5, Fres, AX ʠ ʥʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ, ʘ ʫ ʠʩʪʦ ʚʨʝʤʝ ʩʧʠʨʦʤʝʪʨʠʿʩʢʠ ʧʦʩʪʦʿʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʧʘʨʘʤʝʪʘʨʘ 1FEV1a, 

1FEF50a, 1FEF50, FEF25/75a, 1FEF25/75, ʜʦʢ ʟʘ ʦʩʪʘʣʝ ʚʘʨʠʿʘʙʣʝ ʩʪʘʥʜʘʨʜʥʦʛ 

ʤʝʪʦʜʘ ʥʠʩʫ ʜʦʢʘʟʘʥʝ ʨʘʟʣʠʯʠʪʦʩʪʠ. 
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4.11.2. ʂʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʙʘʟʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ   

 

ʊʘʙʝʣʘ 77. ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʫʥʫʪʘʨ ɽ1ʛʨʫʧʝ 

ʂʦʨʝʣʘʮʠʿʝ ï ʫ ʛʨʫʧʠ ʩʘ ʘʩʠʤʧʪʦʤʘʪʩʢʦʤ ɹʍʈ 

 
1FVCa 1FVC 1FEV1a 1FEV1 

1FEV1/ 

FVC 
1FEF50a 1FEF50 

1FEF 

25/75a 

1FEF 

25/75 

1Zrs5a  -0.34 -0.17 -0.47 -0.38 -0.20 -0.50 -0.41 -0.50 -0.44 

1Zrs5 -0.05 -0.10 -0.15 -0.24 -0.20 -0.26 -0.28 -0.24 -0.28 

1Rrs5a -0.32 -0.16 -0.45 -0.37 -0.20 -0.49 -0.41 -0.49 -0.44 

1Rrs5 -0.02 -0.07 -0.11 -0.20 -0.19 -0.24 -0.27 -0.22 -0.26 

1Rrs20a -0.37 -0.13 -0.48 -0.33 -0.16 -0.47 -0.36 -0.48 -0.40 

1Rrs20 -0.09 -0.10 -0.20 -0.30 -0.24 -0.32 -0.35 -0.33 -0.37 

1Rrs5-Rrs20a -0.11 -0.17 -0.23 -0.34 -0.23 -0.35 -0.37 -0.34 -0.38 

1Xrs5 0.25 0.35 0.30 0.43 0.00 0.18 0.31 0.17 0.22 

1Fres -0.05 -0.19 -0.20 -0.43 -0.32 -0.37 -0.46 -0.36 -0.44 

1AX -0.33 -0.30 -0.47 -0.51 -0.22 -0.49 -0.46 -0.48 -0.47 
 

 

ʋ ʪʘʙʝʣʠ 77. ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʚʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ 

ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ ʀʆʉ-ʘ ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʫʥʫʪʘʨ ɽ1 ʛʨʫʧʝ.  

ʋ ʪʘʙʝʣʠ 78. ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʚʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ 

ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ ʀʆʉ-ʘ ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʫʥʫʪʘʨ  ɽ2 ʛʨʫʧʝ.  

 

ʊʘʙʝʣʘ 78. ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʫʥʫʪʘʨ ɽ2 ʛʨʫʧʝ 

ʂʦʨʝʣʘʮʠʿʝ ï ʫ ʛʨʫʧʠ ʙʝʟ ʜʦʢʘʟʘʥʝ ɹʍʈ 

 
1FVCa 1FVC 1FEV1a 1FEV1 

1FEV1/ 

FVC 
1FEF50a 1FEF50 

1FEF 

25/75a 

1FEF 

25/75 

1Z5a -0.80 -0.31 -0.79 -0.07 0.26 -0.39 0.03 -0.42 -0.05 

1Z5 -0.51 -0.22 -0.49 -0.05 0.24 -0.22 0.08 -0.22 0.04 

1R5a -0.78 -0.32 -0.77 -0.08 0.26 -0.37 0.04 -0.41 -0.05 

1R5 -0.49 -0.21 -0.48 -0.08 0.21 -0.23 0.07 -0.24 0.02 

1R20a -0.68 -0.15 -0.70 0.04 0.10 -0.35 0.03 -0.42 -0.11 

1R20 -0.27 -0.04 -0.28 0.08 -0.01 -0.11 0.05 -0.17 -0.07 

1R5-R20a -0.49 -0.38 -0.45 -0.21 0.36 -0.18 0.04 -0.15 0.07 

1X5 -0.01 0.12 -0.12 0.01 -0.33 -0.25 -0.20 -0.31 -0.26 

1Fres -0.47 -0.41 -0.43 -0.25 0.37 -0.19 0.03 -0.16 0.06 

1AX -0.64 -0.34 -0.58 -0.05 0.40 -0.25 0.08 -0.23 0.08 
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ʋ ʪʘʙʝʣʠ 79. ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʚʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ 

ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ ʀʆʉ-ʘ ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʫʥʫʪʘʨ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ.  

 

ʊʘʙʝʣʘ 79. ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʧʨʚʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ 

ʂʦʨʝʣʘʮʠʿʝ - ʧʨʚʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 

 
1FVCa 1FVC 1FEV1a 1FEV1 

1FEV1/ 

FVC 
1FEF50a 1FEF50 

1FEF 

25/75a 

1FEF 

25/75 

1Z5a -0.34 0.12 -0.41 -0.17 -0.31 -0.33 -0.23 -0.41 -0.35 

1Z5 0.12 0.21 0.04 0.01 -0.32 0.01 -0.05 -0.07 -0.16 

1R5a -0.30 0.16 -0.37 -0.14 -0.34 -0.31 -0.22 -0.39 -0.34 

1R5 0.15 0.25 0.06 0.03 -0.35 0.01 -0.06 -0.07 -0.16 

1R20a -0.35 0.19 -0.41 -0.09 -0.28 -0.31 -0.18 -0.38 -0.29 

1R20 0.08 0.29 0.01 0.08 -0.29 0.01 -0.01 -0.07 -0.11 

1R5-R20a -0.01 0.01 -0.09 -0.17 -0.30 -0.14 -0.19 -0.20 -0.26 

1X5 0.19 0.06 0.17 0.06 -0.09 0.10 0.04 0.06 0.04 

1Fres -0.09 -0.03 -0.14 -0.15 -0.19 -0.10 -0.10 -0.16 -0.18 

1AX -0.40 -0.12 -0.43 -0.27 -0.14 -0.33 -0.23 -0.37 -0.32 
 

 

ʋ ʪʘʙʝʣʠ 80. ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʚʝ ʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ (ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ 

ʢʦʨʝʣʘʮʠʿʝ) ʠʟʤʝʹʫ ʀʆʉ-ʘ ʠ ʩʧʠʨʦʤʝʪʨʠʿʝ ʫʥʫʪʘʨ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʫʨʧʝ. 

 

ʊʘʙʝʣʘ 80. ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʜʨʫʛʝ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ 

ʂʦʨʝʣʘʮʠʿʝ - ʜʨʫʛʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 

 
1FVCa 1FVC 1FEV1a 1FEV1 

1FEV1/ 

FVC 
1FEF50a 1FEF50 

1FEF 

25/75a 

1FEF 

25/75 

1Z5a -0.66 -0.65 -0.69 -0.65 -0.16 -0.53 -0.40 -0.54 -0.49 

1Z5 -0.32 -0.51 -0.37 -0.49 -0.19 -0.36 -0.33 -0.34 -0.37 

1R5a -0.66 -0.62 -0.67 -0.61 -0.11 -0.48 -0.34 -0.50 -0.44 

1R5 -0.33 -0.50 -0.37 -0.47 -0.15 -0.34 -0.30 -0.32 -0.34 

1R20a -0.62 -0.33 -0.49 -0.16 0.36 -0.14 0.15 -0.15 0.02 

1R20 -0.47 -0.38 -0.34 -0.17 0.33 -0.06 0.13 -0.07 0.03 

1R5-R20a -0.38 -0.59 -0.53 -0.73 -0.50 -0.58 -0.63 -0.59 -0.66 

1X5 0.44 0.63 0.55 0.72 0.39 0.57 0.59 0.57 0.62 

1Fres -0.49 -0.62 -0.63 -0.77 -0.49 -0.67 -0.67 -0.67 -0.72 

1AX -0.38 -0.58 -0.53 -0.72 -0.49 -0.59 -0.65 -0.60 -0.66 
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4.12. ʉʝʥʟʠʪʠʚʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ ʠʤʧʫʣʩʥʝ ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʫ ʧʨʦʮʝʥʠ 

ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ 

 

ɻʣʘʚʥʠ ʮʠˀ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʜʘ ʩʝ ʧʨʦʮʝʥʠ ʩʝʥʟʠʪʠʚʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ ʠʤʧʫʣʩʥʝ 

ʦʩʮʠʣʦʤʝʪʨʠʿʝ ʢʘʦ ʥʝʩʪʘʥʜʘʨʜʥʦʛ ʤʝʪʦʜʘ ʫ ʦʜʥʦʩʫ ʧʨʝʤʘ ʩʧʠʨʦʤʝʪʨʠʿʠ ʢʘʦ ʟʣʘʪʥʦʤ 

ʩʪʘʥʜʘʨʜʫ ʤʝʨʝˁʘ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ.  

 

4.12.1. ʉʝʥʟʠʪʠʚʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ Rrs5 ʠ æFres ʫ ʦʜʥʦʩʫ ʥʘ æFEV1 ʅɹʇʊ  

 

ʊʘʙʝʣʘ 81. ʉʝʥʟʠʪʠʚʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ ʀʆʉ-ʘ-æRrs5-ɹʇʊ 

 ɹʇʊ ʉʧʠʨʦʤʝʪʨʠʿʘ 

ʀʆʉ æRrs5 ɼʘ ʅʝ ʋʢʫʧʥʦ 

ɼʘ 46 16 62 

ʅʝ 10 9 19 

ʋʢʫʧʥʦ 56 25 81 
 

 

ʊʘʙʝʣʘ 82. ʉʝʥʟʠʪʠʚʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ ʀʆʉ-æRrs5-ɹʇʊ 

Bʇʊ  æRrs5 

 ɺʨʝʜʥʦʩʪ  % 95% ʠʥʪʝʨʚʘʣ ʧʦʚʝʨʝˁʘ 

ʉʝʥʟʠʪʠʚʥʦʩʪ 82.14 72.16 92.12 

ʉʧʝʮʠʬʠʯʥʦʩʪ 36.00 17.28 54.72 

ʋʢʫʧʥʘ ʪʘʯʥʦʩʪ ʪʝʩʪʘ 67.90 57.79 78.02 

ʇʦʟʠʪʠʚʘʥʘ ʧʨʝʜʠʢʪʠʚʥʘ ʚʨʝʜʥʦʩʪ 74.19 63.36 85.03 

ʅʝʛʘʪʠʚʥʘ ʧʨʝʜʠʢʪʠʚʥʘ ʚʨʝʜʥʦʩʪ 47.37 25.03 69.71 
 

 

ʉʝʥʟʠʪʠʚʥʦʩʪ ʧʘʨʘʤʝʪʨʘ Rrs5 ʟʘ ʜʦʢʘʟʠʚʘˁʝ ɹʍʈ ʢʦʜ ʧʘʮʠʝʿʥʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʠʤ 

ʨʠʥʠʪʠʩʦʤ ʿʝ 82.14%, ʘ ʩʧʝʮʠʬʠʯʥʦʩʪ ʿʝ 36.0%, ʫʢʫʧʥʘ ʪʘʯʥʦʩʪ ʪʝʩʪʘ 67.9%. 

ʇʦʟʠʪʠʚʥʘ ʧʨʝʜʠʢʪʠʚʥʘ ʚʨʝʜʥʦʩʪ Rrs5 ʿʝ 74.19%, ʜʦʢ ʿʝ ʥʝʛʘʪʠʚʥʘ ʧʨʝʜʠʢʪʠʚʥʘ 

ʚʨʝʜʥʦʩʪ 47.37% (ʪʘʙʝʣʘ 81 ʠ 82).  

  




