
ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɸɺʊʆʅʆʄʅʆɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

çʈʆʉʉʀʁʉʂʀʁ ʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʄɽɼʀʎʀʅʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ ʀʄɽʅʀ ʅ.ʀ. ʇʀʈʆɻʆɺɸè 

ʄʀʅʀʉʊɽʈʉʊɺɸ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

ɸʂʉɪʅʆɺɸ 

ʄʘʨʠʥʘ ɽʚʛʝʥʴʝʚʥʘ 

 

ʂʃʀʅʀʂʆ-ɻɽʅɽʊʀʏɽʉʂɸʗ ɻɽʊɽʈʆɻɽʅʅʆʉʊʔ  

ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʊɽʏɽʅʀʗ ʍ-ʉʎɽʇʃɽʅʅʆɻʆ ʉʀʅɼʈʆʄɸ 

ɸʃʔʇʆʈʊɸ ʋ ɼɽʊɽʁ  

 

3.1.21. - ʇʝʜʠʘʪʨʠʷ 

 

ɼʠʩʩʝʨʪʘʮʠʷ 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ  

ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ  

 

 

 

ʅʘʫʯʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʃ.ʉ.ʇʨʠʭʦʜʠʥʘ 

 

 

 

 ʄʦʩʢʚʘ 2026 ʛ.  
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠ ̫ʨʘʟʚʠʪʠʷ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʟʘʜʘʯʘʤ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʠ [1]. 

ʍ-ʩʮʝʧʣʝʥʥʳʡ ʩʠʥʜʨʦʤ ɸʣʴʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʝʡ ʚ ʧʦʧʫʣʷʮʠʠ (1 ʩʣʫʯʘʡ ʥʘ 2000-5000 ʯʝʣʦʚʝʢ), 

ʧʨʠʚʦʜʷʱʝʡ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ ʩʥʠʞʝʥʠʶ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ ʨʘʟʚʠʪʠʶ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 5 ʩʪʘʜʠʠ ʫ 10% ʤʘʣʴʯʠʢʦʚ-ʧʦʜʨʦʩʪʢʦʚ, ʫ 80% ʤʫʞʯʠʥ 

ʠ 15% ʞʝʥʱʠʥ ʢ 40 ʛʦʜʘʤ ʞʠʟʥʠ [2-10]. 

ʈʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʠʥʪʝʟʘ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV 

ʪʠʧʘ (ʧʨʦʜʫʢʪ ʛʝʥʘ COL4A5), ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪ ʦʩʥʦʚʫ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ 

ʧʦʯʝʯʥʳʭ ʢʣʫʙʦʯʢʦʚ, ʛʣʘʟʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʘʦʨʪʳ ʠ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ [11-15]. 

ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʚʘʨʴʠʨʫʶʪ ʦʪ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʠʢʨʦʛʝʤʘʪʫʨʠʠ ʜʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʩʦʯʝʪʘʥʠʝʤ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʩ ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʡ ʪʫʛʦʫʭʦʩʪʴ  ʁʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʣʘʟ [3-10; 16-18]. ʋ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ ʦʧʠʩʳʚʘʝʪʩʷ ʢʠʩʪʦʟ ʧʦʯʝʢ ʠ 

ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʯʘʩʪʦʪʘ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʦʩʪʘʶʪʩʷ ʥʝ 

ʠʟʚʝʩʪʥʳʤʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ [19-26]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʠʣʘʪʘʮʠʠ, 

ʘʥʝʚʨʠʟʤ rʘʦʨʪʳ ʠ ʩʦʩʫʜʦʚ, ʜʠʩʩʝʢʮʠʠ ʘʦʨʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʍ-

ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ, ʦʜʥʘʢʦ ʫʙʝʜʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʢʘʫʟʘʪʠʚʥʫʶ ʩʚʷʟʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʘʦʨʪʦʧʘʪʠʷʤʠ, ʦʪʩʫʪʩʪʚʫʶʪ [27-41]. 

ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ                   

ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʧʨʝʚʘʣʠʨʫʶʪ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪ r ʚ ʛʝʥʝ 

COL4A5, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʫʥʠʢʘʣʴʥʳʝ; ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʘʮʠʝʥʪʦʚ 

ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ NM_000495.5(COL4A5): c.1871G>A 
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(p.Gly624Asp) [3; 42]. ʉʧʝʢʪʨ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʈʦʩʩʠʠ ʥʝ 

ʠʟʫʯʝʥ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʦʧʨʝʜʝʣʷʶʪ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʍʉɸ ʫ ʤʫʞʯʠʥ, ʫ ʞʝʥʱʠʥ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʛʝʥʦʪʠʧʘ 

ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [4-9; 20]. ɺʦʧʨʦʩ ʦ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʫ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ 

ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ ʤʘʣʦ ʠʟʫʯʝʥ. 

ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʍ-ʩʮʝʧʣʝʥʥʦʤ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ 

ʩʚʷʟʘʥʦ ʩ ʚʪʦʨʠʯʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʦʜʦʮʠʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟʘ ʥʘ ʬʦʥʝ ʚʨʦʞʜʝʥʥʦʛʦ ʜʝʬʝʢʪʘ 

ʛʣʦʤʝʨʫʣʷʨʥʳʭ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ 

ʥʘʨʘʩʪʘʥʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ [43-47]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʫ ʚʟʨʦʩʣʳʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 [2-10]. ɹr ʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʪʝʠʥʫʨʠʷ 

ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ/ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʷʚʣʷʶʪʩʷ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʜʦ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 5 ʩʪʘʜʠʠ ʧʨʠ ʍ-ʩʮʝʧʣʝʥʥʦʤ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ ʫ 

ʚʟʨʦʩʣʳʭ [48]. ʋ ʜʝʪʝʡ ʧʨʝʜʠʢʪʦʨʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 

ʧʨʠ ʍ-ʩʮʝʧʣʝʥʥʦʤ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʛʠʩʪʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ ʙʝʟ ʫʯʝʪʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʙʳʣʦ ʫʩʪʘʚʥʦʚʣʝʥʦ, 

ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 5 ʩʪʘʜʠʠ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥ ̫

ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʧʘʮʠʝʥʪʦʚ [49-54]. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʝʤ ʫʚʝʣʠʯʠʪʴ ʦʙʱʫʶ ʠ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ 

ʩ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ, ʷʚʣʷʝʪʩʷ ʪʝʨʘʧʠʷ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ [6; 7]. ɺʨʝʤʷ ʥʘʯʘʣʘ (ʧʦʢʘʟʘʥʠʷ) ʠ ʩʭʝʤʳ ʪʝʨʘʧʠʠ 

ʚʘʨʴʠʨʫʶʪ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ [6; 7; 19; 54-56]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ 
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ʩʠʩʪʝʤʳ ʥʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟʘ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʜʦ 

ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ [57]. ɽʜʠʥʩʪʚʝʥʥʦʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʦʚ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ ʩ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ 

ʧʨʠ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ ʥʝ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʣʝʯʝʥʠʷ ʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ [58]. ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʪʝʨʘʧʠʠ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʧʨʠ ʚʳʩʦʢʦʤ ʨʠʩʢʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʝʯʥʳʭ ʠʩʭʦʜʦʚ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʚʨʝʤʝʥʠ 

ʥʘʟʥʘʯʝʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ. 

 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ 

 

ʉʧʝʢʪʨ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʦʚ ʚ 

ʛʝʥʝ COL4A5 ʥʘ ʚʦʟʨʘʩʪ ʤʘʥʠʬʝʩʪʘʮʠʠ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ ʠʟʫʯʘʣʠʩʴ ʚ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʢʣʶʯʘʶʱʠʭ 

ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ [4-9]. ʅʘʫʯʥʳʝ ʨʘʙʦʪʳ, ʦʙʦʙʱʘʶʱʠʝ ʦʩʦʙʝʥʦʩʪʠ 

ʬʝʥʦʪʠʧʘ ʠ ʪʝʯʝʥʠʷ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ, ʦʩʥʦʚʘʥʳ ʥʘ ʤʦʣʦʯʠʩʣʝʥʥʳʭ 

ʚʳʙʦʨʢʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ [18-20]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʝʯʥʳʡ ʠʩʭʦʜ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʫ ʤʫʞʯʠʥ [4-9; 19; 20]. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʦʪʝʠʥʫʨʠʷ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (ɸɻ) ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʠʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪʘʜʠʠ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ [48]. ʌʘʢʪʦʨʳ 

ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ, ʚʢʣʶʯʘʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ, ʠʟʫʯʝʥʳ ʫ ʜʝʪʝʡ ʩ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ 

ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʛʣʦʤʝʨʫʣʦʧʘʪʠʡ [49-54]. 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʍʉɸ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ, ʟʘʤʝʜʣʷʶʱʠʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, 

ʷʚʣʷʝʪʩʷ ʪʝʨʘʧʠʷ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ 

(ʠʈɸɸʉ), ʚʨʝʤʷ ʠʥʠʮʠʘʮʠʠ (ʧʦʢʘʟʘʥʠʷ) ʠ ʩʭʝʤʳ ʢʦʪʦʨʦʡ ʚʘʨʴʠʨʫʶʪ ʚ ʨʘʟʥʳʭ 
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ʩʪʨʘʥʘʭ [55-58]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʠʮʠʘʮʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʤʦ ʫʣʫʯʰʠʪʴ 

ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ [6]. ɽʜʠʥʩʪʚʝʥʥʦʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʈɸɸʉ ʫ ʜʝʪʝʡ ʩ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʝʡ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ ʥʝ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 

ʚʣʠʷʥʠʷ ʪʝʨʘʧʠʠ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ [58]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʝʜʠʘʪʨʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ 

ɸʣʴʧʦʨʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʠ 

ʦʙʦʩʥʦʚʘʥʠʷ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ.  

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʋʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ 

ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʜʣʷ 

ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʚʝʜʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʧʨʦʛʥʦʟʘ ʧʘʮʠʝʥʪʦʚ.  

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

1. ʆʧʨʝʜʝʣʠʪʴ ʩʧʝʢʪʨ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ 

ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ. 

2. ʋʩʪʘʥʦʚʠʪʴ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ 

ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ. 

3. ɺʳʷʚʠʪʴ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʫ ʜʝʪʝʡ ʩ                                  

ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ 

ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ. 
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5. ʋʩʪʘʥʦʚʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʫ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ. 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ ʜʣʷ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

 

ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ                                  

ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ, ʩʧʝʢʪʨ ʠ ʪʷʞʝʩʪʴ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʣʦʤ ʠ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʘʨʠʘʥʪʘ ʚ 

ʛʝʥʝ COL4A5 ʫ ʤʘʣʴʯʠʢʦʚ. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʝʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʚ 

60% ʩʣʫʯʘʝʚ, ʚʢʣʶʯʘʷ ʤʘʞʦʨʥʳʡ ʚʘʨʠʘʥʪ NM_033380.3(COL4A5): c.1871G>A 

(p.Gly624Asp), ʘʣʣʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 16%. 

ɺʧʝʨʚʳʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ 

ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ NM_033380.3(COL4A5): c.1871G>A 

(p.Gly624Asp) ʚ ʚʠʜʝ ʧʦʟʜʥʝʡ ʤʘʥʠʬʝʩʪʘʮʠʠ ʠ ʤʝʜʣʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʥʠʟʢʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺʧʝʨʚʳʝ ʚ ʤʠʨʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʜʝʪʝʡ ʩ                     

ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ 

ʚ ʛʝʥʝ COL4A5. 

ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʠʢʪʦʨʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʫ 

ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ, ʚʢʣʶʯʘʶʱʠʝ ʤʫʞʩʢʦʡ ʧʦʣ, 

ʧʨʦʪʝʠʥʫʨʠʶ ʙʦʣʝʝ 500 ʤʛ/ʤ2/ʩʫʪ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩʨʝʜʥʝʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʙʦʣʝʝ 90 ʧʨʦʮʝʥʪʠʣʷ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʧʦʟʜʥʝʝ ʥʘʟʥʘʯʝʥʠʝ 

ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫ 

ʤʘʣʴʯʠʢʦʚ ʚʘʨʠʘʥʪ rʚ ʛʝʥʝ COL4A5, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ 
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ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʘ ʩʪʨʘʪʝʛʠʷ ʚʝʜʝʥʠʷ 

ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʜʘʥʥʳʝ ʦ ʨʠʩʢʘʭ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʨʘʟʚʠʪʠʷ ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʡ ʪʫʛʦʫʭʦʩʪʠ ʠ 

ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

 

1. ʆʧʨʝʜʝʣʝʥ ʩʧʝʢʪʨ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ                          

ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ: ʩʦʯʝʪʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʩ 

ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʡ ʪʫʛʦʫʭʦʩʪʴʶ ʦʪʤʝʯʘʝʪʩʷ ʫ 53% ʤʘʣʴʯʠʢʦʚ ʠ 15% ʜʝʚʦʯʝʢ; 

ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʫ 1/5 ʤʘʣʴʯʠʢʦʚ, ʝʜʠʥʠʯʥʳʝ ʢʠʩʪʳ ʧʦʯʝʢ 

ʚʳʷʚʣʷʶʪʩʷ ʫ 17% ʜʝʪʝʡ. 

2. ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʥʥʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʍ-ʩʮʝʧʣʝʥʥʳʡ ʩʠʥʜʨʦʤ ɸʣʴʧʦʨʪʘ ʩ ʮʝʣʴʶ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʘʟʥʘʯʝʥʠʷ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

3. ʆʙʦʩʥʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʵʢʟʦʤʘ, ʚʢʣʶʯʘʷ ʪʘʨʛʝʪʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ                            

ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ, ʫʯʠʪʳʚʘʷ ʣʦʢʘʣʠʟʘʮʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʢʦʜʠʨʫʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʛʝʥʘ COL4A5 ʫ 86% ʜʝʪʝʡ. 

4. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʪʝʤʧʦʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʫ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʠʥʠʮʠʘʮʠʠ 

ʪʝʨʘʧʠʠ. 

5. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʫ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 
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ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʝʜʠʢʪʦʨʘʭ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ ʧʦʟʚʦʣʷʶʱʘʷ 

ʩ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

6. ʆʙʦʩʥʦʚʘʥʘ ʪʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ 

ɸʣʴʧʦʨʪʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʨʠʩʢʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ ʨʘʟʚʠʪʠʷ 

ʵʢʪʨʘʨʝʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʆʙʦʩʦʙʣʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ çʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʣʠʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʖ.ɽ. ɺʝʣʴʪʠʱʝʚʘè ʌʝʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʀ. ʇʠʨʦʛʦʚʘè 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʠʨʝʢʪʦʨ - ʜʦʢʪʦʨ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɼ.ɸ. ʄʦʨʦʟʦʚ). 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʮʝʥʪʨʦʚʳʤ ʢʦʛʦʨʪʥʳʤ ʨʝʪʨʦ-

ʧʨʦʩʧʝʢʪʠʚʥʳʤ. ʅʘʙʦʨ ʧʘʮʠʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʦʪʜʝʣʝʥʠʠ ʥʝʬʨʦʣʦʛʠʠ 

ʆʙʦʩʦʙʣʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʖ.ɽ. 

ɺʝʣʴʪʠʱʝʚʘè ʌʝʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʀ. ʇʠʨʦʛʦʚʘ" ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: ʚʦʟʨʘʩʪ 2-17 ʣʝʪ, ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ ʠ ʚʝʨʦʷʪʥʦ-

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ >60 ʤʣ/ʤʠʥ/1,73 ʤ2, ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ Ó5 ʣʝʪ. 

ʂʨʠʪʝʨʠʠ ʥʝʚʢʣʶʯʝʥʠʷ: ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ, ʘʥʦʤʘʣʠʡ 

ʨʘʟʚʠʪʠʷ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ, ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʯʝʯʥʳʡ ʠʩʭʦʜ ʧʘʮʠʝʥʪʦʚ; ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ ʠ ʫʭʘ. 
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ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠ:̫ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ, ʦʨʛʘʥʦʚ ʩʣʫʭʘ, ʟʨʝʥʠʷ ʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ, ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʘʧʠʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʣʠʷʱʠʭ ʥʘ ʧʦʯʝʯʥʳʡ ʧʨʦʛʥʦʟ 

ʧʘʮʠʝʥʪʦʚ; ʥʝʧʦʣʥʳʝ ʜʘʥʥʳʝ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 185 ʜʝʪʝʡ (102 ʤʘʣʴʯʠʢʘ) ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ 

ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ. ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʳ ʥʘ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʦʣʘ, ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʫʨʦʚʝʥʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ, ʩʢʦʨʦʩʪ ɹ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ), ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʥʘʣʠʯʠʷ ʠ ʩʨʦʢʦʚ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ 

ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʪʝʯʝʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ 

(ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ, ʥʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ). ʊʝʨʘʧʠʶ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-

ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʣʠ 130 ʜʝʪʝʡ (80 ʤʘʣʴʯʠʢʦʚ) ʚ ʜʦʟʝ 

ʧʦ ʨʘʤʠʧʨʠʣʫ 3-6 ʤʛ/ʤ2/ʩʫʪ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 5 ʣʝʪ. 

ʂʨʠʪʝʨʠʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ: 

ʦʩʥʦʚʥʦʡ (ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ) - ʩʥʠʞʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʩʢʦʨʦʩʪʠ 

ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ <60 ʤʣ/ʤʠʥ/1,73 ʤ2, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ (ʧʨʦʤʝʞʫʪʦʯʥʳʝ) - 

ʧʦʚ̫ʣʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ (ʵʢʩʢʨʝʮʠʷ ʙʝʣʢʘ ʩ ʤʦʯʦʡ >100 ʤʛ/ʤ2/ʩʫʪ), ʩʥʠʞʝʥʠʝ 

ʨʘʩʯʝʪʥʦʡ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ <90 ʤʣ/ʤʠʥ/1,73 ʤ2. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ; ʢʨʠʪʝʨʠʝʤ ʩʥʠʞʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʙʳʣʦ ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʢʨʝʮʠʠ 

ʙʝʣʢʘ ʩ ʤʦʯʦʡ ʥʘ Ó30% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ.   

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʆʙʱʠʝ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ: ʩʙʦʨ 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʟʤʝʨʝʥʠʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʟʦʚʦʛʦ 

ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʧʦ ʧʦʣʫ, 

ʚʦʟʨʘʩʪʫ ʠ ʨʦʩʪʫ ʧʘʮʠʝʥʪʘ (ʧʨʦʮ.), ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʦʚ ʢʨʦʚʠ, ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʤʦʯʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʪʦʯʥʦʡ ʵʢʩʢʨʝʮʠʠ ʙʝʣʢʘ ʩ 

ʤʦʯʦʡ (ʤʛ/ʤ2/ʩʫʪ), ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʚʢʣʶʯʘʷ ʨʘʩʯʝʪʥʫʶ ʩʢʦʨʦʩʪʴ 

ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʨʉʂʌ; ʧʨʠʢʨʦʚʘʪʥʘʷ ʬʦʨʤʫʣʘ Schwartz, 2009 ʛ.; 

ʤʣ/ʤʠʥ/1,73 ʤ2), ʵʢʩʢʨʝʮʠʶ ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥʘ ʩ ʤʦʯʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ 
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ʨʝʘʙʩʦʨʙʮʠʷ ʬʦʩʬʘʪʦʚ; ʋɿʀ ʧʦʯʝʢ, ʘʫʜʠʦʤʝʪʨʠʷ, ʦʬʪʘʣʴʤʦʩʢʦʧʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʧʘʮʠʝʥʪʘʤ ʥʘ ʤʦʤʝʥʪ ʧʝʨʚʠʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ; 

ʩʫʪʦʯʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ 139 ʜʝʪʷʤ, ʕʍʆ-

ʂɻ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʩʠʥʫʩʘ ɺʘʣʴʩʘʣʴʚʳ, ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʩʝʨʜʮʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, 

ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʫ 110 ʧʘʮʠʝʥʪʦʚ. 

2. ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʤʝʪʦʜʘʤʠ ʩʚʝʪʦʚʦʡ, ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʦʡ, ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ (n=94) ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ Ŭ3, Ŭ4, Ŭ5 

ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ (n=35). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʧʨʦʛʨʘʤʤʝ çStatistica 10è 

(StatSoft Inc., USA) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʚ ʤʝʜʠʘʥʥʳʭ (Me [Q1;Q3]) ʠ ʩʨʝʜʥʠʭ 

(MÑm) ʟʥʘʯʝʥʠʷʭ; ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ - ʚ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ (%) 

ʟʥʘʯʝʥʠʷʭ. ʉʨʘʚʥʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ U-ʪʝʩʪʘ ʄʘʥʥʘ-ʋʠʪʥʠ-ʋʠʣʢʦʢʩʦʥʘ ʧʨʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʘ, ʦʪʣʠʯʥʦʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʛʨʫʧʧ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ - ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ɢ2 ʇʠʨʩʦʥʘ. ʉʨʘʚʥʝʥʠʝ ʩʚʷʟʘʥʥʳʭ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʠ ʢʨʠʪʝʨʠʷ ʋʠʣʢʦʢʩʦʥʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʠ 

ʦʪʣʠʯʥʦʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʠʩʢʨʝʪʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʪʷʞʝʩʪʴ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʪʘʜʠʶ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʠʩʢʨʝʪʥʳʝ ʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ: 1) ʫʨʦʚʝʥʴ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ, ʨʦʩʪʫ ʨʝʙʝʥʢʘ ï 

ʥʦʨʤʘ (<90 ʧʨʦʮ.), ʧʦʚʳʰʝʥʥʦʝ (Ó90 ʧʨʦʮ. - <95 ʧʨʦʮ.), ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 

(Ó95 ʧʨʦʮ.); 2) ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ ï 100 - <250, 250 - <500, 500 - <750, 750 - <1000, 
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Ó1000 ʤʛ/ʤ2/ʩʫʪ; 3) ʫʨʦʚʥʴ ʨʉʂʌ (ʤʣ/ʤʠʥ/1,73ʤ2) ï ʥʦʨʤʘ (90-140), ʩʥʠʞʝʥʥʘʷ 

(<90); ʩʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ï 1-ʷ (ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ), 2-ʷ ï ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ, 

3-ʷ ï ʩʥʠʞʝʥʠʷ ʨʉʂʌ (<90 - >15 ʤʣ/ʤʠʥ/1,73 ʤ2), 4-ʷ - ʨʉʂʌ <15 ʤʣ/ʤʠʥ/1,73 ʤ2 

[Gross O. et al., 2012]. ɺʣʠʷʥʠʝ ʥʘ ʠʩʭʦʜ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥ rʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʠ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʂʦʢʩʘ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʭʦʜʦʚ ʚ ʧʦʜʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʢʫʤʫʣʷʪʠʚʥʦʡ 

ʙʝʩʩʦʙʳʪʠʡʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ (ʤʝʪʦʜ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ). ʉ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʠʩʢʘ ʠʩʭʦʜʦʚ ʚ ʨʘʟʥʳʭ ʧʦʜʛʨʫʧʧʘʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (HR). ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʩ ʧʦʰʘʛʦʚʦʡ ʩʝʣʝʢʮʠʝʡ 

ʧʝʨʝʤʝʥʥʳʭ. ʆʮʝʥʢʘ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ROC-ʘʥʘʣʠʟ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʦʜ 

ʢʨʠʚʦʡ (AUC). ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʩʚʘʠʚʘʣʩʷ ʙʘʣʣ. ɺʘʣʠʜʘʮʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝʰʥʝʡ ʚʳʙʦʨʢʠ ʧʘʮʠʝʥʪʦʚ ʩ ʍ-

ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʘ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ 

ʨʝʥʠʥ-ʘʣʴʜʦʩʪʝʨʦʥ-ʘʥʛʠʦʪʝʥʟʠʥʦʚʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʪʝʨʘʧʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʜʥʦʛʦ 

ʩʣʫʯʘʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ (the number needed to treat, NNT) ʚ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʣʝʯʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ, ʥʝ ʧʦʣʫʯʘʚʰʠʤʠ 

ʪʝʨʘʧʠʶ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ 

ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʩʥʠʞʝʥʠʷ ʩʣʫʭʘ ʦʮʝʥʠʚʘʣʦʩʴ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʪʫʛʦʫʭʦʩʪʠ, ʚʳʷʚʣʝʥʥʦʡ 

ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ (NNS - number needed to screen), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʣʦʤ 

ʩʣʫʯʘʝʚ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʧʦ ʩʫʙʲʝʢʪʠʚʥʳʤ ʞʘʣʦʙʘʤ ʧʘʮʠʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʙʳʣ ʧʨʠʥʷʪ ʫʨʦʚʝʥʴ Ŭ=0.05.  

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 1. 
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

 

1. ʉʧʝʢʪʨ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ. 

2. ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʢʦʛʦʨʪʝ ʜʝʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, 

ʚʢʣʶʯʘʷ ʤʘʞʦʨʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ NM_033380.3(COL4A5): c.1871G>A 

(p.Gly624Asp). 

3. ʋ ʤʘʣʴʯʠʢʦʚ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʪʝʯʝʥʠʝ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5, ʫ ʜʝʚʦʯʝʢ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʛʝʥʦʪʠʧʘ. 

4. ʊʝʨʘʧʠʷ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ 

ʫʣʫʯʰʘʝʪ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʜʠʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʠʥʠʮʠʘʮʠʠ ʣʝʯʝʥʠʷ. 

5. ʉʠʩʪʝʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʧʨʝʜʠʢʪʦʨʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʫ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ, 

ʚʢʣʶʯʘʷ ʤʫʞʩʢʦʡ ʧʦʣ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩʨʝʜʥʝʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʙʦʣʝʝ 90 ʧʨʦʮʝʥʪʠʣʷ, ʧʨʦʪʝʠʥʫʨʠʶ ʙʦʣʝʝ 500 ʤʛ/ʤ2/ʩʫʪ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ 

ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʩʪʘʜʠʠ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʫ ʤʘʣʴʯʠʢʦʚ ʚʘʨʠʘʥʪʳ ʚ 

ʛʝʥʝ COL4A5, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʧʦʟʚʦʣʷʝʪ 

ʩ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʧʦʯʝʯʥʳʡ ʠʩʭʦʜ 

ʧʘʮʠʝʥʪʦʚ. 

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ʕʢʩʧʝʨʪʥʦʛʦ ʉʦʚʝʪʘ 
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ʆʙʦʩʦʙʣʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʖ.ɽ. 

ɺʝʣʴʪʠʱʝʚʘè ʌʝʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʀ. ʇʠʨʦʛʦʚʘ" ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʇʨʦʪʦʢʦʣ ˉ1 ʦʪ ç4è ʤʘʨʪʘ 2026 ʛ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʥʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʢʦʥʛʨʝʩʩʘʭ: çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ 

ʭʠʨʫʨʛʠʠè (2018-2022 ʛʛ), çɿʜʦʨʦʚʳʝ ʜʝʪʠ - ʙʫʜʫʱʝʝ ʩʪʨʘʥʳè (2019-2022 ʛʛ, 2024 

ʛ., 2025 ʛ.), çʇʝʜʠʘʪʨʠʷ ʠ ʜʝʪʩʢʘʷ ʭʠʨʫʨʛʠʷ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝè 

(2021 ʛ., 2023 ʛ., 2024 ʛ.), ʂʦʥʛʨʝʩʩʝ ʈʦʩʩʠʡʩʢʦʛʦ ɼʠʘʣʠʟʥʦʛʦ ʆʙʱʝʩʪʚʘ (2021 ʛ.), 

67-ʦʤ ʂʦʥʛʨʝʩʩʝ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʛʝʥʝʪʠʢʦʚ (2017 ʛ.), ʂʦʥʛʨʝʩʩʘʭ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʝʜʠʘʪʨʦʚ-ʥʝʬʨʦʣʦʛʦʚ (ESPN) ʚ 2019-2025 ʛʛ, 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʩʪʚʘ ʜʝʪʩʢʠʭ ʥʝʬʨʦʣʦʛʦʚ (IPNA) ʚ 2021 ʛ., 2023 ʛ., 

ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʥʝʬʨʦʣʦʛʦʚ (ERA) ʚ 2020-2025 ʛʛ, ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʥʝʬʨʦʣʦʛʦʚ (ISN) ʚ 2024 ʛ., 2025 ʛ., ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʦʣʝ ʧʦ ʩʠʥʜʨʦʤʫ 

ɸʣʴʧʦʨʪʘ (International workshop on Alport Syndrome) ʚ 2021 ʛ., 2024 ʛ., 2025 ʛ. 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 15 ʩʪʘʪʝʡ ʚ ʠʟʜʘʥʠʷʭ ɺʳʩʰʝʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 3.1.21. - ʇʝʜʠʘʪʨʠʷ, 2 ʛʣʘʚʳ ʚ 

ʤʦʥʦʛʨʘʬʠʷʭ, ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ çʉʧʦʩʦʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʣʠʯʠʷ 

ʤʫʪʘʮʠʠ ʛʝʥʘ COL4A5 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʜʠʘʛʥʦʟʦʤ çʉʠʥʜʨʦʤ 

ɸʣʴʧʦʨʪʘèè ̄ RU 2675861 C1, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ʕɺʄ çʎʠʬʨʦʚʦʡ 

ʬʝʥʦʪʠʧ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠè ̄ RU 2018663354.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣ ʚʝʜʝʥʠʷ ʜʝʪʝʡ 

ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ ʚʥʝʜʨʝʥ ʚ ʨʘʙʦʪʫ ʦʪʜʝʣʝʥʠʡ ʥʝʬʨʦʣʦʛʠʠ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ 

ʭʠʨʫʨʛʠʠ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʖ.ɽ. ɺʝʣʴʪʠʱʝʚʘ (ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʣʝʯʝʙʥʦʡ ʨʘʙʦʪʝ - 

ʜ.ʤ.ʥ., ʧʨʦʬ. ɽ.ɸ. ʇʦʪʨʦʭʦʚʘ) ʠ ʄʦʩʢʦʚʩʢʦʡ ɼɻʂɹ ʠʤ. ʅ.ʌ. ʌʠʣʘʪʦʚʘ (ʛʣ. ʚʨʘʯ - 
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ʜ.ʤ.ʥ., ʧʨʦʬ. ɸ.ʀ. ʏʫʙʘʨʦʚʘ). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʜʨʝʥʳ ʚ ʨʘʙʦʪʫ ʢʘʬʝʜʨ: 

ʛʦʩʧʠʪʘʣʴʥʦʡ ʧʝʜʠʘʪʨʠʠ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʠʡ ɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʟʘʚ. 

ʢʘʬʝʜʨʦʡ - ʜ.ʤ.ʥ., ʧʨʦʬ. ɼ.ʀ. ʉʘʜʳʢʦʚʘ), ʫʨʦʣʦʛʠʠ ʠ ʥʝʬʨʦʣʦʛʠʠ ʩ ʢʫʨʩʦʤ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʟʘʚ. ʢʘʬʝʜʨʦʡ - ʜ.ʤ.ʥ., ʧʨʦʬ. ɼ.ʄ. ʅʠʪʢʠʥ). 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʩʦʩʪʦʷʣ ʚ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʩʙʦʨʝ ʤʝʜʠʮʠʥʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʮʠʝʥʪʘʭ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ, ʩʦʟʜʘʥʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ 

ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʠ 

ʧʨʦʪʦʢʦʣʘ ʚʝʜʝʥʠʷ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ. 

 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

 

ɼʠʩʩʝʨʪʘʮʠʷ çʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʪʝʯʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çʇʝʜʠʘʪʨʠʷè, ʰʠʬʨ 3.1.21. ʧ.1, ʧ.3, ʧ.5. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: ʚʚʝʜʝʥʠʝ, ʦʙʟʦʨ 

ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʶʯʝʥʠʝ, ʚʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʈʘʙʦʪʘ 

ʠʟʣʦʞʝʥʘ ʥʘ 247 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 68 ʪʘʙʣʠʮʘʤʠ 

ʠ 94 ʨʠʩʫʥʢʘʤʠ. ɹʠʙʣʠʦʛʨʘʬʠʷ ʩʦʜʝʨʞʠʪ 254 ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʷ 10 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 244 ʠʥʦʩʪʨʘʥʥʳʭ. 
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ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

ʉʠʥʜʨʦʤ ɸʣʴʧʦʨʪʘ (ʉɸ) - ʥʘʩʣʝʜʩʪʚʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʢʘʫʟʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʘʭ, ʢʦʜʠʨʫʶʱʠʭ Ŭ3, Ŭ4, Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ 

(COL4A3, COL4A4, COL4A5), ʛʝʪʝʨʦʪʨʠʤʝʨʳ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ 

ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ ʛʣʦʤʝʨʫʣ, ʜʠʩʪʘʣʴʥʳʭ ʢʘʥʘʣʴʮʝʚ ʧʦʯʝʢ, ʣʝʛʦʯʥʳʭ ʘʣʴʚʝʦʣ, 

ʫʣʠʪʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ, ʨʦʛʦʚʠʮʳ, ʩʝʪʯʘʪʢʠ ʠ ʢʘʧʩʫʣʳ ʭʨʫʩʪʘʣʠʢʘ ʛʣʘʟ [11-14]. 

ʉɸ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ, 

ʦʙʫʩʣʘʚʣʠʚʘʷ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ (ʍɹʇ) 5 ʩʪʘʜʠʠ ʫ 0,3-3% 

ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ [59; 60]. 

ɿʘʙʦʣʝʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʛʣʦʤʝʨʫʣʷʨʥʦʡ 

ʛʝʤʘʪʫʨʠʠ: ʧʘʪʦʛʝʥʥʳʝ ʠ ʚʝʨʦʷʪʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʘʭ COL4A3, 

COL4A4, COL4A5 ʚʳʷʚʣʷʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ ʧʦʣʦʚʠʥ r ʧʘʮʠʝʥʪʦʚ ʩ 

ʛʝʤʘʪʫʨʠʝʡ, ʚʢʣʶʯʘʷ ʜʝʪʝʡ [61-64]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʉɸ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ 5-10% 

ʧʘʮʠʝʥʪʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦ ʧʦʚʦʜʫ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ʅʉ) / ʬʦʢʘʣʴʥʦ-

ʩʝʛʤʝʥʪʘʨʥʦʛʦ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟʘ (ʌʉɻʉ), ʚ 10% ʠ 5,9-13,8% ʩʣʫʯʘʝʚ 

ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʣʠʢʠʩʪʦʟʘ ʧʦʯʝʢ ʠ ʍɹʇ 5 ʩʪʘʜʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [65-74]. ʇʨʠ ʧʦʣʥʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʵʢʟʦʤʘ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ 

ʩ ʍɹʇ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ ʉɸ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚ ʪʨʝʪʠ ʩʣʫʯʘʝʚ (29,9%) 

ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʤʦʥʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (9,3% ʠʟ 3315 ʦʙʩʣʝʜʦʚʘʥʥʳʭ) [75]. ʕʪʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʡ ʧʦʣʠʢʠʩʪʦʟʥʦʡ 

ʙʦʣʝʟʥʠ ʧʦʯʝʢ 1 ʠ 2 ʪʠʧʦʚ: 2,93% ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʛʦʨʪʝ ʠ 31,6% ʩʨʝʜʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʦʥʦʛʝʥʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ [75]. ɺ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʉɸ ʧʨʝʦʙʣʘʜʘʣʠ ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 (n=44; 14,3%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʘʭ COL4A3 (n=27; 8,8%) ʠ COL4A4 (n=21; 6,8%). ɹʦʣʝʝ ʯʝʤ ʫ 60% 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʘʭ COL4A3, COL4A4, COL4A5 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʥʝ ʙʳʣ ʩʚʷʟʘʥ ʩ ʉɸ ʠ 

ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ: ʥʝʫʪʦʯʥʝʥʥʘ ̫ ʛʣʦʤʝʨʫʣʦʧʘʪʠ ̫ (n=20; 21,7%), ʌʉɻʉ (n=15; 

16,3%), ʥʝʫʪʦʯʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ (n=15; 16,3%); ʥʘʩʣʝʜʩʪʚʝʥʥʦʝ 
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ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ (n=4; 4,4%), ʛʠʧʝʨʪʦʥʠʯʝʩʢʘ ̫ʛʣʦʤʝʨʫʣʦʧʘʪʠ ̫(n=3; 3,3%) [75]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʉɸ ʤʦʛʫʪ ʠʤʝʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʧʦʢʘʟʘʥʠʷʤʠ ʢ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʨʷʜʫ ʩ ʥʘʣʠʯʠʝʤ ʛʝʤʘʪʫʨʠʠ ʠ ʩʝʥʩʦʥʝʚʨʘʣʥɹʦʡ ʪʫʛʦʫʭʦʩʪʠ (ʉʅʊ) ʫ 

ʧʨʦʙʘʥʜʘ, ʩʝʤʝʡʥʳʭ ʩʣʫʯʘʝʚ ʛʝʤʘʪʫʨʠʠ, ʍɹʇ 5 ʩʪ. ʠ ʉʅʊ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʌʉɻʉ 

ʠʣʠ ʅʉ, ʢʠʩʪʦʟʘ ʧʦʯʝʢ ʠ ʍɹʇ 5 ʩʪ. ʥʝʫʪʦʯʥʝʥʥʦʛʦ ʛʝʥʝʟʘ [76]. 

ʉɸ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

(ʦʪ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʠʢʨʦʛʝʤʘʪʫʨʠʠ ʜʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʍɹʇ 5 ʩʪ., ʥʝʨʝʜʢʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉʅʊ ʠ ʧʘʪʦʣʦʛʠʝʡ ʛʣʘʟ) ʠ ʧʦʯʝʯʥʳʭ 

ʠʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʘʫʟʘʪʠʚʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ COL4A3, COL4A4, COL4A5 ʠ ʧʦʣʦʤ ʧʘʮʠʝʥʪʘ ʚ ʩʣʫʯʘʝ ʍ-

ʩʮʝʧʣʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʙʦʣʝʚʘʥʠʷ [3-10; 16-20]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪ ʍ-ʩʮʝʧʣʝʥʥʳʡ (ʍʉɸ), 

ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʡ (ɸɼʉɸ), ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ (ɸʈʉɸ), ʠ ʜʠʛʝʥʥʳʡ 

(ɼʉɸ) ʚʘʨʠʘʥʪʳ ʉɸ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 10-15% ʩʣʫʯʘʝʚ ʨʘʟʚʠʪʠʝ ʍʉɸ 

ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʚʦʟʥʠʢʰʠʤʠ de novo; ʯʘʩʪʦʪʘ 

ʩʧʦʥʪʘʥʥʳʭ ʤʫʪʘʮʠʡ ʧʨʠ ʘʫʪʦʩʦʤʥʦʤ ʚʘʨʠʘʥʪʝ ʥʘʩʣʝʜʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ 

ʠʟʚʝʩʪʥʘ [2; 3; 77]. ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʉɸ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʘʥʥʳʤ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʝʥʦʤʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.1 [2; 3; 19; 20; 78-81]. 
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ʊʘʙʣʠʮʘ 1.1 - ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʊʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ɸʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʡ 

ɸʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʍ-ʩʮʝʧʣʝʥʥʳʡ ɼʠʛʝʥʥʳʡ 

ɻʝʥʝʪʠʯʝʩʢʠʝ 

ʚʘʨʠʘʥʪʳ 

ʧʘʪʦʛʝʥʥʳʡ/ 

ʚʝʨʦʷʪʥʦ-ʧʘʪʦʛʝʥʥʳʡ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ 

ʚʘʨʠʘʥʪ ʚ ʛʝʥʝ COL4A3 

ʠʣʠ COL4A4 

ʛʦʤʦʟʠʛʦʪʥʳʝ ʠʣʠ 

ʢʦʤʧʘʫʥʜ ʛʝʪʝʨʦʟʠʛʦʪʥʳʝ 

ʧʘʪʦʛʝʥʥʳʝ/ʚʝʨʦʷʪʥʦ-

ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʚ 

ʛʝʥʘʭ COL4A3 ʠʣʠ COL4A4 

ʛʝʤʠʟʠʛʦʪʥʳʡ (ʤʘʣʴʯʠʢʠ), 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ (ʜʝʚʦʯʢʠ) 

ʧʘʪʦʛʝʥʥʳʡ/ʚʝʨʦʷʪʥʦ-

ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʚ ʛʝʥʝ 

COL4A5 

ʧʘʪʦʛʝʥʥʳʝ/ 

ʚʝʨʦʷʪʥʦ- 

ʧʘʪʦʛʝʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʚ ʜʚʫʭ ʠʟ 

ʛʝʥʦʚ: COL4A3, 

COL4A4, COL4A5 

ʈʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʴ 

1:106 (ɽʚʨʦʧʘ) ~1:88866 (ʨʘʩʯʝʪʥʘʷ ʧʨʠ 

ʥʝʟʘʚʠʩʠʤʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ) 

1:1800 (ɽʚʨʦʧʘ), 

1:2310 (ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ), 

1:4961 (ʝʚʨʝʠ ʘʰʢʝʥʘʟʠ) 

~1,4% ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ 

ʊʠʧʠʯʥʳʝ 

ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ  

ʠʟʦʣʠʨʦʚʘʥʥʘʷ 

ʤʠʢʨʦʛʝʤʘʪʫʨʠʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʷ, ʉʅʊ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ 

ʤʫʞʯʠʥʳ: ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʷ, ʉʅʊ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ; ʞʝʥʱʠʥʳ: 

ʯʘʱʝ ʠʟʦʣʠʨʦʚʘʥʥʘʷ 

ʛʝʤʘʪʫʨʠʷ  

ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʷ, 

ʉʅʊ, ʟʘʙʦʣʝʚʘʥʠʷ 

ʛʣʘʟ 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ 

ʍɹʇ 5 ʩʪ. 

<3% ʢ 80 ʛʦʜʘʤ ʞʠʟʥʠ ~50% ʢ 30 ʛʦʜʘʤ ʞʠʟʥʠ ~80% ʤʫʞʯʠʥ ʢ 40 ʛʦʜʘʤ 

ʞʠʟʥʠ; ~20% ʞʝʥʱʠʥ ʢ 60 

ʛʦʜʘʤ ʞʠʟʥʠ 

ʥʝ ʫʩʪʘʥʦʚʣʝʥ 

1
8 
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɸ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʠʟʚʝʩʪʥʘ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ 1973 ʛʦʜʘ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʩʣʫʯʘʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʪʠʧʠʯʥʳʤʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʦʡ ʠ/ʠʣʠ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 17:100 000 

[82]. ʀʩʭʦʜʷ ʠʟ ʤʠʨʦʚʳʭ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɸ ʚ ʝʚʨʦʧʝʡʩʢʦʡ (ʥʝ 

ʬʠʥʩʢʦʡ) ʧʦʧʫʣʷʮʠʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ (ʦʢʦʣʦ 146 ʤʣʥ 

ʯʝʣʦʚʝʢ, ʚʢʣʶʯʘʷ 31 ʤʣʥ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 0-19 ʣʝʪ), ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʦʣʝʝ 1 ʤʣʥ ʞʠʪʝʣʝʡ ʥʘʰʝʡ ʩʪʨʘʥʳ (ʚʢʣʶʯʘʷ >300 ʪʳʩ. ʜʝʪʝʡ) 

ʠʤʝʶʪ ʛʝʪʝʨʦʟʠʛʦʪʥʳʝ ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʘʭ COL4A3 ʠ COL4A4, ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 50 

ʪʳʩ. (ʚʢʣʶʯʘʷ 15 ʪʳʩ. ʜʝʪʝʡ) - ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 [83]. 

 

1.1. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ 

 

ʉʝʤʝʡʩʪʚʦ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚʢʣʶʯʘʝʪ Ŭ1-Ŭ6 ʮʝʧʠ (ʢʦʜʠʨʫʶʪʩʷ ʛʝʥʘʤʠ 

COL4A1-COL4A6), ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʜʚʘ ʧʦʜʩʝʤʝʡʩʪʚʘ, ʩʭʦʞʠʭ ʧʦ ʵʢʟʦʥʥʦʡ ʠ 

ʠʥʪʨʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʨʘʟʤʝʨʘʤ ʵʢʟʦʥʦʚ, ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʛʦʤʦʣʦʛʠʯʥʦʩʪʠ ʢʦʜʠʨʫʝʤʳʭ ʧʨʦʪʝʠʥʦʚ: COL4A1-ʧʦʜʦʙʥʳʝ (Ŭ1, Ŭ3, 

Ŭ5 ʮʝʧʠ) ʠ COL4A2-ʧʦʜʦʙʥʳʝ (Ŭ2, Ŭ4, Ŭ6 ʮʝʧʠ) [13; 84; 85]. ɺʥʫʪʨʠʢʣʝʪʦʯʥʦ ʮʝʧʠ 

ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʦʙʨʘʟʫʶʪ 3 ʪʠʧʘ ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ: Ŭ1Ŭ1Ŭ2, Ŭ3Ŭ4Ŭ5, Ŭ5Ŭ5Ŭ6, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʥʦʡ ʚʨʝʤʝʥʥʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ [13; 84-

87]. ʊʘʢ Ŭ1Ŭ1Ŭ2-Ŭ1Ŭ1Ŭ2 ʩʝʪʴ, ʧʨʠʩʫʪʩʪʚʫʶʱʘʷ ʚʦ ʚʩʝʭ ʤʝʤʙʨʘʥʘʭ ʥʝʟʨʝʣʦʛʦ 

ʥʝʬʨʦʥʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʘʝʪʩʷ Ŭ3Ŭ4Ŭ5 ʪʨʠʤʝʨʘʤʠ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ [13; 84-87]. ʇʦʤʠʤʦ ʛʣʦʤʝʨʫʣʷʨʥʳʭ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ (ɻɹʄ), ʘʩʩʘʤʙʣʝʷ 

Ŭ3Ŭ4Ŭ5 ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥʘʭ ʧʦʯʝʯʥʳʭ 

ʢʘʥʘʣʴʮʝʚ, ʫʣʠʪʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ ʠ ʛʣʘʟ [13; 84-87]. ʉʝʪʴ Ŭ1Ŭ1Ŭ2-Ŭ5Ŭ5Ŭ6 

ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ ʢʘʧʩʫʣʳ ɹʦʫʤʝʥʘ, ʩʦʙʠʨʘʪʝʣʴʥʳʭ ʪʨʫʙʦʯʝʢ 

ʧʦʯʝʢ, ʵʧʠʜʝʨʤʠʩʘ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ [11-13].  

ʂʘʞʜʘʷ Ŭ-ʮʝʧʴ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʜʦʤʝʥʘ, 

ʠʤʝʶʱʝʛʦ ʢʦʨʦʪʢʠʝ ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʚʩʪʘʚʢʠ (NC), ʠ 2-ʭ ʥʝʢʦʣʣʘʛʝʥʦʚʳʭ ʜʦʤʝʥʦʚ 

(7S ʠʣʠ ʘʤʠʥʦʜʦʤʝʥ ʠ NC1 ʠʣʠ ʢʘʨʙʦʢʠʣʴʥʳʡ ʜʦʤʝʥ) [84-87]. ɺ ʧʦʯʢʘʭ Ŭ-ʮʝʧʠ 

ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʛʝʪʝʨʦʪʨʠʤʝʨʳ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ (Ŭ3Ŭ4Ŭ5 - ʚ ʧʦʜʦʮʠʪʘʭ, 
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Ŭ1Ŭ1Ŭ2 - ʚ ʧʦʜʦʮʠʪʘʭ, ʵʥʜʦʪʝʣʠʠ ʠ ʤʝʟʘʥʛʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ); ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʢʣʝʪʢʠ 

ʛʝʪʝʨʦʪʨʠʤʝʨʳ Ŭ-ʮʝʧʝʡ ʬʦʨʤʠʨʫʶʪ ʪʨʝʭʤʝʨʥʳʝ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʵʢʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ (ʈʠʩʫʥʦʢ 1.1) [84-87]. 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.1 - ʉʪʨʦʝʥʠʝ Ŭ5-ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ (ʘ), ʩʪʨʦʝʥʠʝ ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ 

Ŭ3, Ŭ4, Ŭ5 ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ (b), ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʘʷ ʩʝʪɹ ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ   

Ŭ3, Ŭ4, Ŭ5 ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ (ʩ): NC - ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʚʩʪʘʚʢʠ, NC1 -    

ʢʘʨʙʦʢʩʠʣʴʥʳʡ ʜʦʤʝʥ, 7S - ʘʤʠʥʦ-ʜʦʤʝʥ Ŭ-ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ 

(ʨʠʩʫʥʦʢ ʘʚʪʦʨʘ; ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʘʩʩʘʤʙʣʝʠ Ŭ-ʮʝʧʝʡ ʥʘʯʠʥʘʝʪʩʷ c 

ʢʘʨʙʦʢʩʠʣʴʥʦʛʦ (NC1) ʜʦʤʝʥʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʘʤʠʥʦ (7S) 

ʜʦʤʝʥʫ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ [85-87]. NC1-ʜʦʤʝʥʳ ʩʦʩʪʦʷʪ ʠʟ 

a 

b 

c 
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ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʚʢʣʶʯʘʶʱʠʭ ~230 ʦʩʥʦʚʘʥʠʡ, ʫʧʘʢʦʚʘʥʥʳʭ ʚ ʛʣʦʙʫʣʫ 

[85-87]. ʎʠʩʪʝʠʥʦʚʳʝ ʦʩʥʦʚʘʥʠʷ (n=12) ʚ ʢʘʞʜʦʤ NC1-ʜʦʤʝʥʝ ʬʦʨʤʠʨʫʶʪ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʳʝ ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ [85-87]. ɿʘʤʝʥʘ ʦʩʪʘʪʢʦʚ NC1-ʜʦʤʝʥʘ ʚ 

ʤʦʪʠʬʝ ɓ-ʰʧʠʣʴʢʠ ʜʦʥʦʨʘ ʠ ʩʘʡʪʝ ʩʪʳʢʦʚʢʠ ʘʢʮʝʧʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʩʝʣʝʢʪʠʚʥʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ [85-87]. ʇʦʵʪʦʤʫ ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʘʭ COL4A3, 

COL4A4, COL4A5, ʠʟʤʝʥʷʶʱʠʝ NC1-ʜʦʤʝʥ, ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 

ʪʨʠʤʝʨʠʟʘʮʠʠ ʘʣʴʬʘ ʮʝʧʝʡ [3]. 

ʂʦʣʣʘʛʝʥʦʚʳʡ ʜʦʤʝʥ Ŭ-ʮʝʧʝʡ ʩʦʩʪʦʠʪ ʠʟ Gly-Xaa-Yaa ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ 

ʦʩʪʘʪʢʦʚ, ʛʜʝ Xaa ʠ Yaa ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʚʪʦʨʘʤʠ ʧʨʦʣʠʥʘ ʠʣʠ 

ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ, ʠ ʢʦʨʦʪʢʠʭ ʥʝʢʦʣʣʘʛʝʥʦʚʳʭ ʚʩʪʘʚʦʢ (24-26 ʦʩʥʦʚʘʥʠʡ), 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʠʙʢʦʩʪʴ ʤʦʣʝʢʫʣʳ ʠ, ʚʦʟʤʦʞʥʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ 

ʙʝʣʢʘʤʠ [3; 85-88]. ʂʦʥʬʠʛʫʨʘʮʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʝʣʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ N-

ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ Asp-Xaa-Ser/Thr ʠ O-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ 

(ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ), ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʦʙʣʘʩʪʷʭ ʦʩʥʦʚʘʥʠʡ ʩʝʨʠʥ, ʪʨʝʦʥʠʥ, 

ʛʠʜʨʦʢʩʠʣʠʟʠʥ, ʛʠʜʨʦʢʩʠʧʨʦʣʠʥ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʜʦʤʝʥʘ [3; 85-88]. ʕʪʘʧʫ 

ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʫʝʪ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʝ ʧʨʦʣʠʥʘ ʠ ʣʠʟʠʥʘ ʚ 

ʧʦʣʦʞʝʥʠʠ Yaa, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʛʠʜʨʦʢʩʠʣʠʟʠʥ-ʩʚʷʟʘʥʥʳʤʠ ʜʠʩʘʭʘʨʠʜʘʟʘʤʠ [85-

88]. ʇʨʦʮʝʩʩ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʢʘʪʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʣʠʣ-4-ʛʠʜʨʦʢʩʠʣʘʟʦʡ (ʨʝʞʝ 

ʧʨʦʣʠʣ-3-ʛʠʜʨʦʢʩʠʣʘʟʦʡ, ʣʠʟʠʣ-5-ʛʠʜʨʦʢʩʠʣʘʟʦʡ), ʩʪʝʧʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʦʡ ʚ Xaa ʧʦʣʦʞʝʥʠʠ: ʦʧʪʠʤʘʣʴʥʦʝ - ʜʣʷ 

ʧʨʦʣʠʥʘ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ - ʜʣʷ ʘʣʘʥʠʥʘ, ʣʝʡʮʠʥʘ, ʘʨʛʠʥʠʥʘ, ʚʘʣʠʥʘ ʠ 

ʛʣʫʪʘʤʠʥʘ [85-88]. ɺ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʨʘʟʚʝʨʥʫʪʘʷ ʮʝʧʴ 

ʢʦʣʣʘʛʝʥʘ, ʩʚʷʟʘʥʥʘʷ ʬʝʨʤʝʥʪʦʤ, ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ 

ʨʝʪʠʢʫʣʫʤʝ ʢʣʝʪʢʠ [85-88]. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʣʠʟʠʥʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ 5-ʛʠʜʨʦʢʩʠʣʠʟʠʥʘ, ʧʨʠʩʦʝʜʠʥʷʶʱʝʛʦ ʦʩʥʦʚʘʥʠʷ ʛʣʠʢʦʟʠʣʘ ʠ 

ʛʘʣʘʢʪʦʟʠʣʘ, ʥʘʨʫʰʘʶʪʩʷ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʪʨʘʤʝʨʦʚ ʘʣʴʬʘ 

ʮʝʧʝʡ [85-88]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʧʦʣʦʞʝʥʠʝ 

ʠ ʪʠʧ ʘʤʠʥʦʢʠʩʣʦʪʳ) ʚ ʢʦʣʣʘʛʝʥʦʚʦʤ ʜʦʤʝʥʝ Ŭ-ʮʝʧʝʡ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ 

ʢʦʥʬʠʛʫʨʘʮʠʶ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʝʣʢʘ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʛʝʪʝʨʦʤʝʨʳ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʘʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ Ŭ-

ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ ɸʣʴʧʦʨʪ-ʧʦʜʦʙʥʦʛʦ ʬʝʥʦʪʠʧʘ. 

ʊʘʢ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ P3H2, ʢʦʜʠʨʫʶʱʝʤ ʧʨʦʣʠʣ-3-

ʛʠʜʨʦʢʩʠʣʘʟʫ 2 ʪʠʧʘ, ʚʳʷʚʣʷʣʠʩʴ ʛʝʤʘʪʫʨʠ,̫ ʘʣʴʙʫʤʠʥʫʨʠ,̫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ - 

ʪʦʥʢʠʝ ɻɹʄ ʠ ʌʉɻʉ, ʠʤʠʪʠʨʫʶʱʠʝ ʧʨʦʷʚʣʝʥʠʷ ʉɸ [89]. 

ʉʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʠʤʝʨʘ Ŭ-ʮʝʧʝʡ ʟʘʚʠʩʠʪ ʦʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʦʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʪʠʢʫʣʫʤʘ ʠ ʰʘʧʝʨʦʥʦʚ (ʥʘʧʨʠʤʝʨ, HSP47 ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʙʝʣʢʘ ʢ 

ʘʧʧʘʨʘʪʫ ɻʦʣʴʜʞʠ) [85-88]. 

ʇʦʩʣʝ ʩʝʢʨʝʮʠʠ ʚ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ Ŭ3Ŭ4Ŭ5 ʛʝʪʝʨʦʪʨʠʤʝʨʳ 

ʦʙʨʘʟʫʶʪ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʫʶ ʩʝʪʴ ʧʫʪʝʤ ʜʠʤʝʨʠʟʘʮʠʠ ʢʘʨʙʦʢʩʠʣʴʥʳʭ Nʉ1-

ʜʦʤʝʥʦʚ ʠ ʪʝʪʨʘʤʝʨʠʟʘʮʠʠ 7S-ʜʦʤʝʥʦʚ (ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʷʤʠ ʮʠʩʪʝʠʥʘ ʠ ʣʠʟʠʥʘ), 

ʢʦʪʦʨʘʷ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʣʘʪʝʨʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ [85-88]. ʀʟʤʝʥʝʥʠʷ ʚ 

ʢʘʨʙʦʢʩʠʣʴʥʦʤ ʠ ʘʤʠʥʦ ʜʦʤʝʥʘʭ ʤʦʛʫʪ ʥʘʨʫʰʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ 

ʬʫʥʢʮʠʶ Ŭ ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ [85-88]. 

ʉʫʧʨʘʤʦʣʝʢʫʣʷʨʥʘʷ ʩʝʪʴ Ŭ3Ŭ4Ŭ5 ʮʝʧʝʡ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ ʬʦʨʤʠʨʫʝʪ ɻɹʄ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ 

ʵʥʜʦʪʝʣʠʝʤ ʠ ʵʧʠʪʝʣʠʝʤ (ʧʦʜʦʮʠʪʘʤʠ) ʧʦʯʝʢ [85-88]. ɸʜʛʝʟʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʢ ɻɹʄ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʪʝʛʨʠʥʦʤ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʨʝʮʝʧʪʦʨʦʚ ɓ1 

ʧʦʜʛʨʫʧʧʳ (Ŭ1ɓ1 ʠ Ŭ2ɓ1) ʠʥʪʝʛʨʠʥʘ ʩ 3-ʷ ʤʦʪʠʬʘʤʠ ʢʦʣʣʘʛʝʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʚʜʦʣʴ ʢʘʞʜʦʛʦ ʪʨʠʧʣʝʪʘ [85-88]. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ NC1-ʜʦʤʝʥʘ 

Ŭ3-ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʩ ʠʥʪʝʛʨʠʥʦʤ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʛʝʧʘʨʘʥ-ʩʫʣʴʬʘʪʦʚ 

ʠ ʩʚʷʟʳʚʘʶʪ ʢʦʣʣʘʛʝʥ ʩ ʢʣʝʪʦʯʥʳʤʠ ʧʨʦʪʝʠʥʛʣʠʢʘʥʘʤʠ [85-88]. ɸʜʛʝʟʠʷ 

ʧʦʜʦʮʠʪʦʚ (ʠ ʜʨʫʛʠʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ) ʢ ʢʦʣʣʘʛʝʥʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ KRGDS ʤʦʪʠʬʦʤ (ʪʨʠʧʝʧʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʘʨʛʠʥʠʥ-ʛʣʠʮʠʥ-ʘʩʧʘʨʪʘʪ) Ŭ3-ʮʝʧʠ, ʧʨʠʣʝʞʘʱʝʤ ʢ NC1-ʜʦʤʝʥʫ, ʠ Ŭvɓ3 

ʨʝʮʝʧʪʦʨʘʤʠ ʠʥʪʝʛʨʠʥʘ [85-88]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ Ŭ-ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʩ ʣʘʤʠʥʠʥʦʤ, ʥʠʜʦʛʝʥʦʤ, 

ʛʝʧʘʨʘʥ-ʩʫʣʴʬʘʪʘʤʠ (ʧʝʨʢʣʝʢʘʥ, ʭʦʥʜʨʦʠʪʠʥ, ʘʛʨʠʥ) ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʨʘʟʥʳʝ 

ʩʘʡʪʳ ʩʚʷʟʳʚʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ [84-88; 90; 91]. ʅʘʧʨʠʤʝʨ, ʣʘʤʠʥʠʥ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʢʦʣʣʘʛʝʥʦʤ ʥʘʧʨʷʤʫʶ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʩʪʠʢʦʚ ʠʟ ʥʠʜʦʛʝʥʘ, 

ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʣʝʪʢʘʤʠ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʳ ʠʥʪʝʛʨʠʥʘ [84-

88, 90, 91]. ʄʝʭʘʥʠʯʝʩʢʦʝ ʠ ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ɻɹʄ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʛʣʦʤʝʨʫʣʷʨʥʦʛʦ ʬʠʣʴʪʨʘ (ʈʠʩʫʥʦʢ 1.2) [84-88; 90, 91]. 

 

 

ʈʠʩʫʥʦʢ 1.2 -  ʉʪʨʦʝʥʠʝ ʛʣʦʤʝʨʫʣʷʨʥʦʡ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ: 

NC1 - ʢʘʨʙʦʢʩʠʣʴʥʳʡ ʜʦʤʝʥ, 7S - ʘʤʠʥʦʜʦʤʝʥ Ŭ-ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ 

(ʨʠʩʫʥʦʢ ʘʚʪʦʨʘ; ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

 

ʅʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ɻɹʄ - ʭʠʤʠʯʝʩʢʠ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ Ŭ3Ŭ4Ŭ5 ʛʝʪʝʨʦʤʝʨʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʪʷʞʝʥʠʶ 

ʤʝʤʙʨʘʥ, ʧʦʚʳʰʝʥʠʶ ʜʘʚʣʝʥʠʷ ʥʘ ʧʨʠʣʝʞʘʱʠʝ ʢ ʥʠʤ ʵʥʜʦʪʝʣʠʡ ʠ ʧʦʜʦʮʠʪʳ ʠ 

ʠʥʠʮʠʘʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʪʦʢʠʥʦʚʦʛʦ ʦʪʚʝʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʧʘʨʘʮʠʶ ɻɹʄ 

[43; 44; 84-88; 90; 91]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʵʥʜʦʪʝʣʠʥʘ-1 (ʕʊ1) ʷʚʣʷʝʪʩʷ 

ʠʥʠʮʠʘʣʴʥʳʤ ʦʪʚʝʪʦʤ ʵʥʜʦʪʝʣʠʷ ʥʘ ʠʩʧʳʪʳʚʘʝʤʳʡ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʟʘ 

ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʘʢʪʠʚʘʮʠʷ CDC42+ (ʩell division cycle protein 42) ʤʝʟʘʥʛʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ (ʯʝʨʝʟ ɸ-ʨʝʮʝʧʪʦʨʳ ʕʊ1), ʧʨʠʚʦʜʷʱʘʷ ʢ ʠʥʚʘʟʠʠ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ 

ʢʣʫʙʦʯʢʦʚ ʦʪʨʦʩʪʢʘʤʠ ʤʝʟʘʥʛʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʬʠʣʦʧʦʜʠʷ) ʠ ʧʦʚʳʰʝʥʠʶ ʩʠʥʪʝʟʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʠ ʤʝʟʘʥʛʠʘʣʴʥʳʤʠ 

ʢʣʝʪʢʘʤʠ [43; 44; 85; 90; 91] (ʈʠʩʫʥʦʢ 1.3). 

ʛʣʦʤʝʨʫʣʷʨʥʘʷ 

ʙʘʟʘʣʴʥʘʷ 

ʤʝʤʙʨʘʥʘ 
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ʈʠʩʫʥʦʢ 1.3 - ʀʟʤʝʥʝʥʠʷ ʧʦʯʝʯʥʳʭ ʛʣʦʤʝʨʫʣ ʧʨʠ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ  

(ʨʠʩʫʥʦʢ ʘʚʪʦʨʘ; ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

 

ʅʘʨʷʜʫ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʫʪʨʠʢʣʫʙʦʯʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʚʩʝ 

ʢʣʝʪʢʠ ʛʣʦʤʝʨʫʣʷʨʥʦʛʦ ʬʠʣʴʪʨʘ, ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ɻɹʄ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʣʘʤʠʥʠʥʘ Ŭ2ɓ1ɔ1 (ʚ ʥʦʨʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʝʟʘʥʛʠʘʣʴʥʦʤ ʤʘʪʨʠʢʩʝ) ʠ Ŭ1Ŭ1Ŭ2 

ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʳ ʠʥʪʝʛʨʠʥʘ Ŭ2ɓ1 ʠ ʜʦʤʝʥʘ ʜʠʩʢʦʠʜʠʥʘ 1 

ʪʠʧʘ (DDR1) ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʬʦʢʘʣʴʥʦʡ ʘʜʛʝʟʠʦʥʥʦʡ ʢʠʥʘʟʳ ʧʝʜʠʢʫʣ 

ʧʦʜʦʮʠʪʦʚ ʠ NFkappaɓ-ʟʘʚʠʩʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, 

ʭʝʤʦʢʠʥʦʚ, ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ, ʚʣʠʷʶʱʠʭ ʥʘ ʮʠʪʦʩʢʝʣʝʪ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʜʦʮʠʪʦʚ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ɻɹʄ, ʬʠʙʨʦʟ ʠʥʪʝʨʩʪʠʮʠʷ ʠ 

ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ [85-88; 90; 91]. 

ʕʥʜʦʨʝʪʠʢʫʣʷʨʥʳʡ ʩʪʨʝʩʩ, ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʩʣʫʯʘʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ 

ʛʝʥʘʭ COL4A3, COL4A4, COL4A5, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʩʢʨʫʯʠʚʘʥʠʷ ʠ 

ʟʘʜʝʨʞʢʝ ʙʝʣʢʘ ʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʨʝʪʠʢʫʣʫʤʝ, ʫʩʫʛʫʙʣʷʝʪ ʧʦʚʨʝʞʜʝʥʠʝ 

ʧʦʜʦʮʠʪʦʚ [92-95]. ʇʦʜʦʮʠʪʦʧʘʪʠʷ ʠ ʧʦʜʦʮʠʪʦʧʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʉɸ [45-

47]. ʉʦʛʣʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʫʪʨʘʪʘ 30% ʧʦʜʦʮʠʪʦʚ ʥʝ 
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ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʯʝʯʥʦʡ 

ʪʢʘʥʠ ʥʘ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ [46]. ʇʦʪʝʨʷ ʙʦʣʝʝ 30% ʢʣʝʪʦʢ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʌʉɻʉ, ʧʦʷʚʣʝʥʠʶ ʘʣʴʙʫʤʠʥʫʨʠʠ ʠ ʧʨʦʪʝʠʥʫʨʠʠ [46]. ʉʥʠʞʝʥʠʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʌʉɻʉ ʙʦʣʝʝ ʯʝʤ ʚ 50% ʛʣʦʤʝʨʫʣ 

[46]. 

 

1.2. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ 

 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʦʢʦʣʦ 85% ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ, ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʚ 

ʩʪʘʮʠʦʥʘʨʘʭ, ʠʤʝʶʪ ʍ-ʩʮʝʧʣʝʥʥʳʡ ʚʘʨʠʘʥʪ ʟʘʙʦʣʝʚʘʥʠʷ [3]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ (ʦʢʦʣʦ 1:2000 ʯʝʣʦʚʝʢ ʚ ɽʚʨʦʧʝ) ʠ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ ʍʉɸ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʣʠʥʠʯʝʩʢʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ (ʩʣʫʯʘʠ ʍɹʇ 5 

ʩʪ. ʚ ʩʦʯʝʪʘʥʠʠ ʠʣʠ ʙʝʟ ʉʅʊ ʚ ʩʝʤʴʝ), ʪʘʢ ʠ ʪʠʧʠʯʥʦʛʦ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʘ ʫ 

ʧʨʦʙʘʥʜʘ [2; 3]. 

ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ 

ʆʩʥʦʚʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʍʉɸ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ, ʢʦʪʦʨʦʝ ʢʣʘʩʩʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʪʦʨʧʠʜʥʦʡ 

ʤʠʢʨʦʛʝʤʘʪʫʨʠʠ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʵʧʠʟʦʜʘʤʠ 

ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ ʥʘ ʬʦʥʝ ʠʥʪʝʨʢʫʨʝʥʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 

ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ, ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʘʣʴʙʫʤʠʥʫʨʠʠ, ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʝʤ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʚʧʣʦʪʴ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʍɹʇ 5 ʩʪ. ʧʦ ʤʝʨʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ [3-8; 17; 18; 96]. ɼʠʥʘʤʠʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ ʦʪʨʘʞʘʝʪ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, ʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʪʘʜʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ 

ʉɸ (ʊʘʙʣʠʮʘ 1.2) [97].  

ʉʨʝʜʥʷʷ ʧʦʯʝʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʤʫʞʯʠʥ ʩ ʍʉɸ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʩʦʩʪʘʚʣʷʝʪ 25 ʣʝʪ, ʢ 40 ʛʦʜʘʤ ʞʠʟʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫ 

80% ʧʘʮʠʝʥʪʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʍɹʇ 5 ʩʪ.; ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʪʦʣʴʢʦ 20% ʞʝʥʱʠʥ ʠʤʝʶʪ 

ʨʠʩʢ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. ʢ 60 ʛʦʜʘʤ ʞʠʟʥʠ [4-9]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɽʚʨʦʧʝʡʩʢʦʛʦ 
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ʨʝʛʠʩʪʨʘ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ, ʥʘʯʠʥʘʷ ʩ 2005 ʛʦʜʘ ʚʦʟʨʘʩʪ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. ʧʨʠ 

ʍʉɸ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʝʤ 

ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʝ ʣʝʛʢʠʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʵʬʬʝʢʪʦʤ ʙʦʣʝʝ 

ʨʘʥʥʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʪʘʢ ʠ [4-10; 19; 20]. 

 

ʊʘʙʣʠʮʘ 1.2 - ʉʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ [97] 

ʉʪʘʜʠ

ʷ  

ʃʘʙʦʨʘʪʦʨʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ 

0 ʤʠʢʨʦʛʝʤʘʪʫʨʠʷ,  

Alb/Cr ʤʦʯʠ <30 ʤʛ/ʛ 

ʪʦʥʢʠʝ ɻɹʄ,  

ʩʦʭʨʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʦʮʠʪʦʚ 

1 ʘʣʴʙʫʤʠʥʫʨʠʷ:  

Alb/Cr ʤʦʯʠ 30-300 ʤʛ/ʛ 

ʦʯʘʛʦʚʦʝ ʫʪʦʣʱʝʥʠʝ/ʨʘʩʩʣʦʝʥʠʝ ɻɹʄ,  

ʨʘʩʧʣʘʩʪʳʚʘʥʠʝ ʤʘʣʳʭ ʦʪʨʦʩʪʢʦʚ 

ʧʦʜʦʮʠʪʦʚ; ʥʘʯʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʌʉɻʉ 

2 ʧʨʦʪʝʠʥʫʨʠʷ:  

Alb/Cr ʤʦʯʠ >300 ʤʛ/ʛ,  

ʙʝʣʦʢ ʤʦʯʠ >100 ʤʛ/ʤ2/ʩʫʪ 

ʫʪʦʣʱʝʥʠʝ/ʨʘʩʩʣʦʝʥʠʝ ɻɹʄ, 

ʜʠʬʬʫʟʥʦʝ ʨʘʩʧʣʘʩʪʳʚʘʥʠʝ ʤʘʣʳʭ 

ʦʪʨʦʩʪʢʦʚ ʧʦʜʦʮʠʪʦʚ; ʌʉɻʉ 

3 ʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʫʪʦʣʱʝʥʠʝ/ʨʘʩʩʣʦʝʥʠʝ ɻɹʄ, 

ʜʠʬʬʫʟʥʦʝ ʨʘʩʧʣʘʩʪʳʚʘʥʠʝ ʤʘʣʳʭ 

ʦʪʨʦʩʪʢʦʚ ʧʦʜʦʮʠʪʦʚ, ʧʦʜʦʮʠʪʦʧʝʥʠʷ; 

ʌʉɻʉ >50% ʛʣʦʤʝʨʫʣ 

4 ʍɹʇ 5 ʩʪ. ʫʪʦʣʱʝʥʠʝ/ʨʘʩʩʣʦʝʥʠʝ ɻɹʄ, 

ʧʦʜʦʮʠʪʦʧʝʥʠʷ; ʪʦʪʘʣʴʥʳʡ ʛʣʦʙʘʣʴʥʳʡ 

ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ, ʜʠʬʬʫʟʥʳʡ ʩʢʣʝʨʦʟ 

ʠʥʪʝʨʩʪʠʮʠʷ, ʜʠʩʪʨʦʬʠʷ/ʘʪʨʦʬʠʷ ʢʘʥʘʣʴʮʝʚ 
 

ʇʦʷʩʥʝʥʠʷ: Alb/Cr - ʘʣʴʙʫʤʠʥ/ʢʨʝʘʪʠʥʠʥ ʤʦʯʠ; ʉʂʌ - ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ; ʌʉɻʉ - ʬʦʢʘʣʴʥʦ-ʩʝʛʤʝʥʪʘʨʥʳʡ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʍʉɸ ʤʦʞʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴʩʷ 

ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʌʉɻʉ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, 

ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʧʨʦʪʝʠʥʫʨʠʝʡ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠʣʠ ʅʉ, ʘ ʪʘʢʞʝ ʩ 

ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʢʠʩʪʦʟʘ ʧʦʯʝʢ [65-70]. 

ʊʘʢ, ʜʠʘʛʥʦʟ ʉɸ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ COL4A3, 

COL4A4, ʨʝʞʝ COL4A5, ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʫ 8-30% ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʜʝʪʝʡ, 
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ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦ ʧʦʚʦʜʫ ʩʪʝʨʦʠʜ-ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʅʉ (ʉʈʅʉ) ʠ/ʠʣʠ ʌʉɻʉ [65-67; 

73: 75; 98-100]. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʝʚʠʟʠʷ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʣʘ ʚʳʷʚʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʉɸ ʚ ʚʠʜʝ ʥʘʣʠʯʠʷ ʛʝʤʘʪʫʨʠʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ɻɹʄ [101].  

ɺʝʨʦʷʪʥʦ, ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʢʘʫʟʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ COL4A3, 

COL4A4, COL4A5 ʧʨʠ ʉʈʅʉ/ʌʉɻʉ ʟʘʚʠʩʠʪ ʦʪ ʢʨʠʪʝʨʠʝʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧ 

ʧʘʮʠʝʥʪʦʚ (ʅʉ ʠʣʠ ʧʨʦʪʝʠʥʫʨʠʷ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ), ʦʙʲʝʤʘ, ʚʦʟʨʘʩʪʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʙʦʨʦʢ (ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʙʶʪʘ, ʥʘʣʠʯʠʝ ʛʝʤʘʪʫʨʠʠ, 

ʵʢʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝ ʫʯʠʪʳʚʘʪʴʩʷ ʫ ʚʟʨʦʩʣʳʭ 

ʧʘʮʠʝʥʪʦʚ). ʊʘʢ, ʚ ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʩʦʨʮʠʫʤʘ Podonet, 

ʚʢʣʶʯʠʚʰʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʚʨʦʞʜʝʥʥʳʤ ʅʉ ʠ ʉʈʅʉ (n=1655, ʤʘʥʠʬʝʩʪʘʮʠʷ ʚ 0-20 

ʣʝʪ), ʛʝʥʝʪʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʚ 23,6% ʩʣʫʯʘʝʚ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʠ 

ʤʦʥʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʘʩʪʦʪʘ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ COL4A3, COL4A3, COL4A5 

ʩʦʩʪʘʚʠʣʘ ʪʦʣʴʢʦ 2,5% (12 ʠʟ 481 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʉɸ) [102]. ʇʦ ʜʘʥʥʳʤ UK 

Genetic Testing Network and UK National Health Service ʫ 3,9% ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʩʦ ʉʈʅʉ (n=209) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʘʪʦʛʝʥʥʳʝ ʠ ʚʝʨʦʷʪʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʚ 

ʛʝʥʘʭ COL4A3, COL4A3, COL4A5 [65].  

ʊʠʧʠʯʥʳʤ ʜʣʷ ʉɸ ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʅʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʈʉɸ ʠ ʤʘʣʴʯʠʢʦʚ-ʧʦʜʨʦʩʪʢʦʚ ʩ 

ʍʉɸ [19; 103]. ʆʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʅʉ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

ʉɸ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʥʠʝʤ ʢ ʧʨʦʚʝʜʝʥʠʶ ʥʝʬʨʦʙʠʦʧʩʠʠ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʘʩʣʦʝʥʠʷ 

ʚʪʦʨʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ [76]. 

ʏʘʩʪʦʪʘ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʅʉ ʧʨʠ ʉɸ ʫ ʜʝʪʝʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʛʦ ʶʞʥʦʢʦʨʝʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢ 30 ʛʦʜʘʤ 

ʞʠʟʥʠ ʅʉ ʚʳʷʚʣʷʣʩʷ ʫ 19,2% ʤʫʞʯʠʥ ʩ ʍʉɸ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʤʝʚʰʠʭ ʥʦʥʩʝʥʩ-

ʚʘʨʠʘʥʪʳ, ʜʝʣʝʮʠʠ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʛʝʥʝ COL4A5 (p=0,056; ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʠ ʚʘʨʠʘʥʪʘʤʠ ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ) 

[20]. ɺ ʦʜʥʦʮʝʥʪʨʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚʢʣʶʯʠʚʰʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʉɸ (n=36; ʚʦʟʨʘʩʪ 33 [23;42] ʛʦʜʘ), ʅʉ ʠ ʧʨʦʪʝʠʥʫʨʠʷ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 3 ʩʣʫʯʘʷʭ (8,33%) [104].  
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ʈʘʥʥʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʠ ʅʉ ʙʳʣʦ ʦʧʠʩʘʥʦ ʫ ʜʝʪʝʡ ʩ 

ʩʦʯʝʪʘʥʠʝʤ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ COL4A3, COL4A4, COL4A5 ʩ ʚʘʨʠʘʥʪʘʤʠ ʠʣʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ ʚ ʧʦʜʦʮʠʪʘʨʥʳʭ ʛʝʥʘʭ (MYH9, LAMA5, MYOE1, 

NPHS1, NPHS2), ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʉɸ ʠ ʨʘʥʥʝʡ ʤʘʥʠʬʝʩʪʘʮʠʝʡ ʅʉ [105- 

113]. 

ʅʘʨʷʜʫ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʝʡ, ʫ 52% ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ɸɼʉɸ (n=79, ʚʦʟʨʘʩʪ 52Ñ12 ʣʝʪ) ʠ ʚ 38% ʩʣʫʯʘʝʚ (<15% ʧʨʠ ʍʉɸ) ʚ ʛʨʫʧʧʝ ʉɸ ʩ 

ʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ (n=108, ʚʦʟʨʘʩʪ 41 [27; 59] ʣʝʪ) ʚʳʷʚʣʷʶʪʩʷ 

ʢʠʩʪʳ ʧʦʯʝʢ [21-26; 114]. ʏʘʩʪʦʪʘ ʢʠʩʪʦʟʘ ʧʦʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ ʙʳʣʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʚ ʩʦʧʦʩʪʘʚʠʤʦʡ ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ ʠ ʨʉʂʌ 

ʢʦʛʦʨʪʝ ʧʘʮʠʝʥʪʦʚ ʩ IgA-ʥʝʬʨʦʧʘʪʠʝʡ (38% ʠ 19%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨ=0,002) ʠ ʚ 

ʧʦʧʫʣʷʮʠʠ ʚʟʨʦʩʣʳʭ ʚ ʮʝʣʦʤ (38% ʠ 27%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p=0,014) [115]. 

ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʉɸ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʠʩʪ ʥʝʙʦʣʴʰʦʛʦ 

ʜʠʘʤʝʪʨʘ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʢʦʨʪʠʢʘʣʴʥʦʤ ʩʣʦʝ ʠ/ʠʣʠ ʥʘ ʛʨʘʥʠʮʝ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʠ 

ʤʝʜʫʣʣʷʨʥʦʛʦ ʩʣʦʝʚ ʧʦʯʝʢ; ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʧʦʯʝʢ [23-

26; 114]. ʏʘʩʪʦʪʘ ʧʦʯʝʯʥʦʛʦ ʢʠʩʪʦʟʘ ʧʨʠ ʉɸ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʚʦʟʨʘʩʪʦʤ, ʩʦʩʪʘʚʣʷʷ 

5% ʫ ʧʘʮʠʝʥʪʦʚ ʤʣʘʜʰʝ 35 ʣʝʪ ʠ 38% ʫ ʧʘʮʠʝʥʪʦʚ 35-55 ʣʝʪ, ʠ ʘʩʩʦʮʠʠʨʦʚʘʣʘʩʴ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʛʣʦʤʝʨʫʣʷʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ [114]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʠʩʪʳ 

ʧʦʯʝʢ ʯʘʱʝ ʠʤʝʣʠ ʧʘʮʠʝʥʪʳ ʩ ʤʠʩʩʝʥʩ-ʟʘʤʝʥʘʤʠ ʛʣʠʮʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʩʠʥʪʝʟʫ ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥ r(18 ʠʟ 22 (82%) ʠ 

13 ʠʟ 25 (52%), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p=0,03). ʅʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʧʦʯʝʯʥʦʛʦ ʢʠʩʪʦʟʘ ʷʚʣʷʣʠʩʴ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ ʠ ʨʉʂʌ: ʫʚʝʣʠʯʝʥʠʝ ʚʦʟʨʘʩʪʘ ʥʘ 

ʢʘʞʜʳʝ 10 ʣʝʪ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 2-ʭ ʢʨʘʪʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʨʠʩʢʘ (ʅR=2,35; 95% ɼʀ 

1,43-3,85), ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʥʘ ʢʘʞʜʳʝ 10 ʤʣ/ʤʠʥ/1,73 ʤ2 ʫʚʝʣʠʯʠʚʘʣʦ ʨʠʩʢ 

ʧʦʯʝʯʥʦʛʦ ʢʠʩʪʦʟʘ ʥʘ 20% (ʅR=0,8; 95% ɼʀ 0,67-0,96) [114]. 

ʇʘʪʦʛʝʥʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʠʩʪ ʧʦʯʝʢ ʧʨʠ ʉɸ ʥʝ ʷʩʝʥ. ʂʠʩʪʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʦʯʝʢ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʝ ʦʧʠʩʳʚʘʶʪʩʷ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʝʡ ʉɸ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ [116]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ 

ʜʠʩʪʘʣʴʥʳʭ ʢʘʥʘʣʴʮʝʚ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʬʠʙʨʦʟ ʧʦʯʝʯʥʦʛʦ ʠʥʪʝʨʩʪʠʮʠʷ, ʘ ʪʘʢʞʝ 
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ʥʘʣʠʯʠʝ ʥʝʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʠʣʠ ʤʦʜʠʬʠʮʠʨʫʶʱʝʝ 

ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ ʛʝʥʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʢʠʩʪ ʧʦʯʝʢ ʧʨʠ ʉɸ [23-26; 114].  

ʊʘʢ, ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʢʠʧʨʠʦʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ɸɼʉɸ, 

ʠʤʝʚʰʠʭ ʢʠʩʪʳ ʧʦʯʝʢ, ʙʳʣ ʚʳʷʚʣʝʥ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʚʘʨʠʘʥʪ ʚ ʛʝʥʝ ALG8: 

c.1090C>T (p.Arg364Ter) [117]. ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʚ ALG8 ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ 

ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʡ ʧʦʣʠʢʠʩʪʦʟʥʦʡ ʙʦʣʝʟʥʴʶ ʧʝʯʝʥʠ 3 ʪʠʧʘ, ʦʜʥʘʢʦ, ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚ ʜʘʥʥʦʤ ʛʝʥʝ ʪʘʢʞʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʧʦʣʠʢʠʩʪʦʟʘ 

ʧʦʯʝʢ [118]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʝʝʩʪʨʘ ʰʪʘʪʘ 

ʇʝʥʩʠʣʴʚʘʥʠʠ çGeisinger-Regeneron DiscovEHR MyCode studyè; n=174172), 

ʧʘʮʠʝʥʪʳ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ALG8 (n=236) ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʠʩʪ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ (ʅR=2,42; 95% ɼʀ 1,53-3,85), ʥʦ 

ʠ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʢʠʩʪʦʟʘ ʧʦʯʝʢ (ʅR=3,03; 95% ɼʀ 1,26-7,31) [119]. ʇʨʠ ʘʥʘʣʠʟʝ 

ʠʩʭʦʜʦʚ ʚ ʩʝʤʴʷʭ ʛʝʪʝʨʦʟʠʛʦʪ ʚ ʛʝʥʝ ALG8 (n=52) ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ ALG8 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ ʙʝʟ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ALG8 ʯʘʱʝ ʠʤʝʣʠ ʢʠʩʪʦʟʥʫʶ ʙʦʣʝʟʥʴ ʧʦʯʝʢ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʢʘʢ 

ʥʘʣʠʯʠʝ 4-ʭ ʠ ʙʦʣʝʝ ʢʠʩʪ (57,7% ʠ 7,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʠ ʙʠʣʘʪʝʨʘʣʴʥʳʝ ʢʠʩʪʳ 

ʧʦʯʝʢ (69,2% ʠ 15,4%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [119]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʩʪʳ ʧʦʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʷʚʣʝʥʠʝʤ 

ʜʠʛʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʦʯʝʪʘʥʠʝʤ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ COL4A3, 

COL4A4, COL4A5 ʠ ʛʝʥʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʢʠʩʪʦʟʦʤ ʧʦʯʝʢ, ʠʣʠ ʦʪʨʘʞʘʪʴ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʉɸ. ʏʘʩʪʦʪʘ ʢʠʩʪʦʟʘ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʉɸ 

ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʷ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ.  

ʉʝʥʩʦʥʝʚʨʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ 

ʅʘʨʷʜʫ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ ʧʦʯʝʢ, ʫ 25-50% ʤʘʣʴʯʠʢʦʚ ʠ ʤʝʥʝʝ ʯʝʤ ʫ 5% ʜʝʚʦʯʝʢ 

c ʍʉɸ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʜʚʫʩʪʦʨʦʥʥʷʷ ʉʅʊ, ʟʘʪʨʘʛʠʚʘʶʱʘʷ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʟʚʫʢʦʚʦʡ ʜʠʘʧʘʟʦʥ [4; 20; 120; 121]. ʉʅʊ ʧʨʠ 

ʉɸ ʥʝ ʙʳʚʘʝʪ ʚʨʦʞʜʝʥʥʦʡ ʠ ʨʝʜʢʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ [4; 20; 120; 

121]. 

ʇʘʪʦʛʝʥʝʟ ʨʘʟʚʠʪʠʷ ʉʅʊ ʩʚʷʟʘʥ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ/ʠʣʠ ʬʫʥʢʮʠʠ 

Ŭ3Ŭ4Ŭ5 ʛʝʪʝʨʦʤʝʨʦʚ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ (1) ʩʣʘʙʦʩʪʴ ʩʧʠʨʘʣʴʥʦʡ 
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ʩʚʷʟʢʠ ʠ ʩʥʠʞʝʥʠʝ ʥʘʪʷʞʝʥʠʷ ʙʘʟʠʣʷʨʥʦʡ ʤʝʤʙʨʘʥʳ ʫʣʠʪʢʠ ʫʭʘ, (2) ʨʘʩʪʷʞʝʥʠʝ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʩʦʩʫʜʠʩʪʦʛʦ ʩʣʦʷ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ ʠ ʥʘʨʫʰʝʥʠʝ ʝʝ ʬʫʥʢʮʠʠ 

[122].  

ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʛʠʧʦʘʢʫʟʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʫ ʤʫʞʯʠʥ ʩ 

ʍʉɸ ʠ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠʩʷ 

ʧʦʪʝʨʝʡ ʬʫʥʢʮʠʠ (loss of function; LoF); ʚʣʠʷʥʠʝ ʛʝʥʦʪʠʧʘ ʥʘ ʚʦʟʨʘʩʪ ʠ ʪʷʞʝʩʪʴ 

ʉʅʊ ʫ ʜʝʪʝʡ ʥʝ ʠʟʚʝʩʪʥʦ [4-6; 20]. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ (n=15) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʘʨʷʜʫ ʩ ʉʅʊ, 75% ʤʫʞʯʠʥ ʠ 45,4% ʞʝʥʱʠʥ ʩ ʍʉɸ ʠʤʝʶʪ ʩʫʙʢʣʠʥʠʯʝʩʢʠʝ 

(ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝʤ, ʥʘʨʫʰʝʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ) 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʚʝʩʪʠʙʫʣʷʨʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʚʳʷʚʣʷʝʤʳʝ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʩʣʫʭʘ, ʠ ʫ 1/3 - ʩ ʩʦʭʨʘʥʥʳʤ ʩʣʫʭʦʤ [121].  

ʋʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʛʠʧʦʘʢʫʟʠʠ ʥʘ ʨʝʯʝʚʦʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʜʝʪʝʡ, ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ ʧʨʝʜʣʘʛʘʶʪ 

ʧʨʦʚʦʜʠʪʴ ʘʫʜʠʦʩʢʨʠʥʠʥʛ ʤʝʪʦʜʦʤ ʪʦʥʘʣʴʥʦʡ ʘʫʜʠʦʤʝʪʨʠʠ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʩ 

4-ʭ ʣʝʪ ʞʠʟʥʠ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ ʝʞʝʛʦʜʥʦ, ʫ ʜʝʚʦʯʝʢ - ʚ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ [76].  

ɿʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ 

ʂ ʪʠʧʠʯʥʳʤ ʜʣʷ ʍʉɸ ʟʘʙʦʣʝʚʘʥʠʷʤ ʛʣʘʟ ʦʪʥʦʩʷʪʩʷ: ʧʫʥʢʪʠʨʥʘʷ ʜʠʩʪʨʦʬʠʷ 

ʩʝʪʯʘʪʢʠ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 70% ʤʫʞʯʠʥ ʠ 20% ʞʝʥʱʠʥ), ʧʝʨʝʜʥʠʡ 

ʣʝʥʪʠʢʦʥʫʩ (ʚʳʷʚʣʷʝʪʩʷ ʫ 10-50% ʤʫʞʯʠʥ ʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʦʯʝʯʥʳʤ ʧʨʦʛʥʦʟʦʤ), ʨʝʞʝ - ʜʠʩʪʨʦʬʠʷ ʨʦʛʦʚʠʮʳ ʚ ʚʠʜʝ ʧʦʣʠʤʦʨʬʥʳʭ ʦʯʘʛʦʚ 

ʧʦʤʫʪʥʝʥʠʷ, ʵʨʦʟʠʡ (<10% ʧʘʮʠʝʥʪʦʚ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʜʥʝʛʦ ʧʦʜʨʦʩʪʢʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ), ʢʘʪʘʨʘʢʪʘ, ʤʘʢʫʣʷʨʥʳʡ ʨʘʟʨʳʚ ʩʝʪʯʘʪʢʠ (<5% ʤʫʞʯʠʥ) [4; 5; 8; 9; 20]. 

ʇʦʨʘʞʝʥʠʝ ʛʣʘʟ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʜʠʩʪʨʦʬʠʝʡ ʩʝʪʯʘʪʢʠ, 

ʦʧʠʩʳʚʘʶʪ ʫ 10-35% ʜʝʪʝʡ ʩ ʍʉɸ [18; 123].  

ʈʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ/ʠʣʠ ʬʫʥʢʮʠʠ 

Ŭ3Ŭ4Ŭ5 ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʝʤʙʨʘʥʳ ʛʣʘʟ. ɼʝʬʝʢʪ ʩʫʙʵʥʜʦʪʝʣʠʷ 

ɼʝʩʮʝʤʝʪʦʚʦʡ ʤʝʤʙʨʘʥʳ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʨʫʟʠʠ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʩʣʦʷ, ʚʘʢʫʦʣʷʨʥʦʡ 

ʜʠʩʪʨʦʬʠʠ ʢʣʝʪʦʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʘʜʥʝʡ ʜʠʩʪʨʦʬʠʠ ʨʦʛʦʚʠʮʳ ʛʣʘʟʘ [124-126]. 
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ʅʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ɹʦʫʤʝʥʦʚʦʡ ʤʝʤʙʨʘʥʳ ʨʦʛʦʚʠʮʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝʤ ʵʨʦʟʠʡ ʨʦʛʦʚʠʮʳ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʷʤʠ, ʯʫʚʩʪʚʦʤ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ, 

ʧʦʢʨʘʩʥʝʥʠʝʤ ʛʣʘʟ, ʩʚʝʪʦʙʦʷʟʥʴʶ, ʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʫʙʮʝʚʘʥʠʶ ʨʦʛʦʚʠʮʳ ʠ 

ʩʥʠʞʝʥʠʶ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ [124-126]. ɺʳʧʷʯʠʚʘʥʠʝ ʧʝʨʝʜʥʝʡ, ʨʝʞʝ, ʟʘʜʥʝʡ ʩʪʝʥʢʠ 

ʢʘʧʩʫʣʳ ʭʨʫʩʪʘʣʠʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʣʝʥʪʠʢʦʥʫʩʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʦʩʣʦʞʥʷʪʴʩʷ ʢʘʪʘʨʘʢʪʦʡ ʚ ʩʣʫʯʘʝ ʨʚʟʨʳʚʘ ʢʘʧʩʫʣʳ ʭʨʫʩʪʘʣʠʢʘ [124-126]. 

ʀʩʪʦʥʯʝʥʠʝ ʚ ʚʠʩʦʯʥʳʭ ʦʪʜʝʣʘʭ, ʧʫʥʢʪʠʨʥʘʷ ʜʠʩʪʨʦʬʠʷ ʠ ʤʘʢʫʣʷʨʥʳʡ ʨʘʟʨʳʚ 

ʩʝʪʯʘʪʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʬʝʢʪʦʤ ʨʝʪʠʥʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ɹʨʫʰʘ [124-126]. 

ʆʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠ ̫ ʍʉɸ ʯʘʱʝ ʦʧʠʩʳʚʘʶʪʩʷ ʫ ʤʘʣʴʯʠʢʦʚ-

ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʫʞʯʠʥ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʩ LoF ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 [4-6; 

20]. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʧʘʮʠʝʥʪʘʤ ʩ ʉɸ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ 

ʦʬʪʘʣʴʤʦʩʢʦʧʠʶ ʩ ʦʩʤʦʪʨʦʤ ʥʘ ʱʝʣʝʚʦʡ ʣʘʤʧʝ, ʨʝʪʠʥʦʩʢʦʧʠʶ ʠ ʦʧʪʠʯʝʩʢʫʶ 

ʢʦʛʝʨʝʥʪʥʫʶ ʦʬʪʘʣʴʤʦʩʢʦʧʠʶ [76]. 

ɿʘʙʦʣʝʚʘʥʠʷ ʘʦʨʪʳ ʠ ʘʨʪʝʨʠʡ 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʜʠʣʘʪʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʝʚʨʠʟʤ 

ʘʦʨʪʳ ʠ ʢʨʫʧʥʳʭ ʘʨʪʝʨʠʡ (ʊʘʙʣʠʮʘ 1.3) [15; 27-37; 127-131].  

ʋʯʠʪʳʚʘʷ ʵʢʩʧʨʝʩʩʠʶ ʛʝʪʝʨʦʤʝʨʦʚ Ŭ1Ŭ1Ŭ2-Ŭ5Ŭ5Ŭ6 ʚ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥʘʭ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʘʦʨʪʳ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʥʫʶ ʧʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʦʨʪʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʜʝʟʦʨʛʘʥʠʟʘʮʠʶ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʩʥʠʞʝʥʠʝʤ ʚ ʥʝʡ ʵʢʩʧʨʝʩʩʠʠ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ, ʙʳʣʘ 

ʧʨʝʜʧʦʣʦʞʝʥʘ ʢʘʫʟʘʪʠʚʥʘʷ ʩʚʷʟʴ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʩ ʨʘʟʚʠʪʠʝʤ ʘʦʨʪʦʧʘʪʠʡ 

ʠ ʘʨʪʝʨʠʦʧʘʪʠʡ [14; 15; 35]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʛʦʨʪʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʘʦʨʪʳ ʥʝ ʚʳʷʚʠʣʠ ʘʩʩʦʮʠʘʮʠʠ ʘʦʨʪʦʧʘʪʠʡ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 [38-40]. ʇʦ ʜʘʥʥʳʤ ʙʘʟʳ Human phenotype ontology, 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʚ COL4A5 ʥʝ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʛʝʥʦʚ (n=165), 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠ ̫ʘʥʝʚʨʠʟʤʳ ʘʦʨʪʳ [41].  

ɺʝʨʦʷʪʥʦ, ʨʘʟʚʠʪʠʝ ʘʦʨʪʦʧʘʪʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ, ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʍɹʇ: ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ, ʜʝʬʠʮʠʪ ʧʠʪʘʥʠʷ, ʪʷʞʝʣʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ [132-137].  
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ʊʘʙʣʠʮʘ 1.3 - ʂʣʠʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʘʦʨʪʳ ʠ ʘʨʪʝʨʠʡ 
  

 ɸʚʪʦʨʳ ɿʘʙʦʣʝʚʘʥʠʝ ʘʦʨʪʳ, ʘʨʪʝʨʠʡ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ 

1 Tayel S. et al., 1991 

[130] 

ɼʠʩʩʝʢʮʠʷ ʘʦʨʪʳ  ʇʦʜʨʦʩʪʦʢ 13 ʣʝʪ, ʍɹʇ 5 ʩʪ. ʩ 10 ʣʝʪ  

ɼʠʣʘʪʘʮʠʷ ʘʦʨʪʳ  ʇʦʜʨʦʩʪʦʢ 15 ʣʝʪ, ʍɹʇ 5 ʩʪ. ʩ 14 ʣʝʪ  

2 Vaicys C. et al., 2000 

[27] 

ʈʘʟʨʳʚ ʘʥʝʚʨʠʟʤʳ ʣʝʚʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ 

ʘʨʪʝʨʠʠ  

ʇʦʜʨʦʩʪʦʢ 14 ʣʝʪ (ʪʨʘʥʩʧʦʨʪʥʘʷ ʘʚʘʨʠʷ)  

3 Lyons O. et al., 2007 

[28] 

ʈʘʟʨʳʚ ʘʥʝʚʨʠʟʤʳ ʙʨʶʰʥʦʡ ʘʦʨʪʳ  ʄʫʞʯʠʥʘ 36 ʣʝʪ, ʍɹʇ 5 ʩʪ. ʩ 16 ʣʝʪ 

4 Wong R. et al., 2009 

[129] 

ɼʠʩʩʝʢʮʠʷ ʣʝʚʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ  ɾʝʥʱʠʥʘ 56 ʣʝʪ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 

5 Kashtan C. et al., 2010 

[15] 

ɼʠʩʩʝʨʮʠʷ ʘʦʨʪʳ  ʄʫʞʯʠʥʘ 25 ʣʝʪ, ʍɹʇ 5 ʩʪ. ʩ 15 ʣʝʪ, ʛʝʤʦʜʠʘʣʠʟ 

ɼʠʣʘʪʘʮʠʷ ʘʦʨʪʳ ʄʫʞʯʠʥʘ 22 ʛʦʜʘ, ʍɹʇ 5 ʩʪ. ʩ 19 ʣʝʪ; ʜʚʫʩʪʚʦʨʯʘʪʳʡ 

ʢʣʘʧʘʥ ʘʦʨʪʳ, ʘʦʨʪʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ  

ɼʠʣʘʪʘʮʠʷ ʚʦʩʭʦʜʷʱʝʛʦ ʠ ʥʠʩʭʦʜʷʱʝʛʦ ʦʪʜʝʣʘ 

ʘʦʨʪʳ 

Mʫʞʯʠʥʘ 21 ʛʦʜ, ʍɹʇ 5 ʩʪ. ʩ 18 ʣʝʪ 

ɼʠʩʩʝʢʮʠʷ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʄʫʞʯʠʥʘ 32 ʛʦʜʘ, ʍɹʇ 5 ʩʪ. ʩ 20 ʣʝʪ 

ʈʘʟʨʳʚ ʘʥʝʚʨʠʟʤʳ ʚʦʩʭʦʜʷʱʝʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ  ʄʫʞʯʠʥʘ 32 ʛʦʜʘ, ʍɹʇ 5 ʩʪ. ʩ 22 ʣʝʪ, ʛʝʤʦʜʠʘʣʠʟ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦʯʝʢ (ˉ3), 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  

6 Earl T. et al., 2012 

[29] 

ɼʠʩʩʝʢʮʠʷ ʚʦʩʭʦʜʷʱʝʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ, 

ʨʘʩʰʠʨʝʥʠʝ ʢʦʨʥʷ ʘʦʨʪʳ, ʜʚʫʩʪʚʦʨʯʘʪʳʡ 

ʢʣʘʧʘʥ ʘʦʨʪʳ, ʘʦʨʪʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʄʫʞʯʠʥʘ 34 ʛʦʜʘ, ʍɹʇ 5 ʩʪ., ʛʝʤʦʜʠʘʣʠʟ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʦʯʢʠ (ˉ2), ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  

3
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮʳ 1.3 

 ɸʚʪʦʨʳ ɿʘʙʦʣʝʚʘʥʠʝ ʘʦʨʪʳ, ʘʨʪʝʨʠʡ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ 

7 Field M. et al., 2013 

[131] 

ɸʥʝʚʨʠʟʤʳ ʘʨʪʝʨʠʦʚʝʥʦʟʥʦʡ ʬʠʩʪʫʣʳ  11 ʠʟ 20 ʧʘʮʠʝʥʪʦʚ (55% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4% ʚ ʛʨʫʧʧʝ 

ʢʦʥʪʨʦʣʷ)  

8 DËēez-Del Hoyo F. et 

al., 2014 [30] 

ɼʠʩʩʝʢʮʠʷ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ  ɾʝʥʱʠʥʘ 65 ʣʝʪ, ʍɹʇ 5 ʩʪ. ʩ 61 ʛʦʜʘ, ʛʝʤʦʜʠʘʣʠʟ, 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  

9 Anuwatworn A. et al., 

2017 [31] 

ɼʠʩʩʝʢʮʠʷ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ  ɾʝʥʱʠʥʘ 36 ʣʝʪ, ʍɹʇ 5 ʩʪ., ʦʞʠʨʝʥʠʝ, ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ  

10 Bose S. et al., 2019 

[127] 

ɸʥʝʚʨʠʟʤʘ ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʳʭ ʘʨʪʝʨʠʡ, ʣʝʚʦʡ 

ʚʝʨʪʝʙʨʘʣʴʥʦʡ ʘʨʪʝʨʠʠ  

ʄʫʞʯʠʥʘ 44 ʛʦʜʘ, ʍɹʇ 5 ʩʪ. ʩ 24 ʣʝʪ, ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ 

ʧʦʯʢʠ, ʥʝʭʦʜʞʩʢʠʥʩʢʘʷ ʣʠʤʬʦʤʘ  

11 Patel J. et al., 2020 

[33] 

ɼʠʩʩʝʢʮʠʷ ʘʦʨʪʳ, ʜʠʣʘʪʘʮʠʷ ʢʦʨʥʷ ʘʦʨʪʳ  ʄʫʞʯʠʥʘ 48 ʣʝʪ, ʍɹʇ 5 ʩʪ., ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  

12 Auer J. et al., 2019 

[32] 

ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʘʥʝʚʨʠʟʤʳ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ  

ʄʫʞʯʠʥʘ 62 ʛʦʜʘ, ʍɹʇ 5 ʩʪ., ʛʝʤʦʜʠʘʣʠʟ, ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ 

13 Nishiori H. et al., 2022 

[36] 

ɼʠʩʩʝʢʮʠʷ ʘʦʨʪʳ (ʪʠʧ ɸ) ɾʝʥʱʠʥʘ 39 ʣʝʪ  

14 Takeda M. et al., 2022 

[34] 

ɼʠʩʩʝʢʮʠʷ ʘʦʨʪʳ (ʪʠʧ ɺ), ʜʠʣʘʪʘʮʠʷ ʘʦʨʪʳ ʄʫʞʯʠʥʘ 41 ʛʦʜ, ʍɹʇ 4 ʩʪ., ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  

15 Talbot-Stetsko H. et 

al., 2023 [128] 

ɼʠʩʩʝʢʮʠʷ ʣʝʚʦʡ ʚʝʨʪʝʙʨʘʣʴʥʦʡ ʘʨʪʝʨʠʠ, 

ʟʘʜʥʠʭ ʤʦʟʛʦʚʳʭ ʘʨʪʝʨʠʡ  

ɾʝʥʱʠʥʘ 36 ʣʝʪ 

16 Kamiar A. et al., 2023 

[35] 

ɸʥʝʚʨʠʟʤʘ ʚʦʩʭʦʜʷʱʝʡ ʘʦʨʪʳ ɾʝʥʱʠʥʘ 63 ʣʝʪ, ʍɹʇ 3 ʩʪ., ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  

ɸʥʝʚʨʠʟʤʘ ʘʦʨʪʳ  ʄʫʞʯʠʥʘ 40 ʣʝʪ, ʍɹʇ 5 ʩʪ. ʩ 36 ʣʝʪ  
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1.2 ɻʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʨʠ ʍ-ʩʮʝʧʣʝʥʥʦʤ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ 

 

1.2.1 ɻʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ɸʣʴʧʦʨʪʘ 

ɻʝʥ COL4A5 ʩʦʩʪʦʠʪ ʠʟ 53 ʵʢʟʦʥʦʚ (GRGch37/hg19 Reference Sequence, 

HGVS). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʦ ʦʢʦʣʦ 3000 ʧʘʪʦʛʝʥʥʳʭ ʠ ʚʝʨʦʷʪʥʦ-

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʢʦʪʦʨʳʝ ʚ 90% ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʵʢʟʦʥʥʫʶ 

ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʟʘʪʨʘʛʠʚʘʶʪ ʩʠʥʪʝʟ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʜʦʤʝʥʘ ʙʝʣʢʘ [2; 3]. 

ʄʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʍʉɸ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 55% ʧʘʮʠʝʥʪʦʚ; ʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ 

ʚ ʛʝʥʝ (ʜʝʣʝʮʠʠ, ʚʩʪʘʚʢʠ, ʜʫʧʣʠʢʘʮʠʠ) ʚʳʷʚʣʷʶʪʩʷ ʚ 5-10% ʩʣʫʯʘʝʚ [4-7; 138]. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʍʉɸ ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʢʦʛʦʨʪʘʭ; ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʳʙʦʨʦʢ, ʪʘʢ ʠ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʢʘʟʘʥʠʡ ʢ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ ʠ ʚʢʣʶʯʝʥʠʶ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʥʦʩʠʤʧʪʦʤʥʳʭ ʧʘʮʠʝʥʪʦʚ. ɺ ʩʨʝʜʥʝʤ, ʥʘ ʜʦʣʶ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʚʘʨʠʘʥʪʦʚ LoF - 34% (ʈʠʩʫʥʦʢ 1.4). 

 

 

ʈʠʩʫʥʦʢ 1.4 - ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʍʉɸ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ                        

(plot ʘʥʘʣʠʟ; ʨʠʩʫʥʦʢ ʘʚʪʦʨʘ) 
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ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʣʠʮʠʥʦʚʳʤʠ (Gly) ʟʘʤʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʣʦʢʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʝʥʘ 

ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ. ʇʷʪʴ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʯʘʱʝ: p.(Gly624Asp) ʠ p.(Gly626Ser) - ʚ ɽʚʨʦʧʝ, 

p.(Gly961Val) ʠ p.(Gly1074Ser) ï ʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ, p.(Gly953Val) - ʚ ʖʞʥʦʡ 

ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ [2]. 

ɺʘʨʠʘʥʪ COL4A5 p.(Gly624Asp) ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʨʘʥʥʝʝ ʢʘʢ ʛʠʧʦʤʦʨʬʥʳʡ, 

ʪʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ (ʯʘʩʪʦʪʘ ʘʣʣʝʣʷ ʜʦ 50% ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʛʦʨʪʝ; ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1:3000 ʯʝʣʦʚʝʢ ʚ ʧʦʧʫʣʷʮʠʠ) ʠ ʥʝʧʦʣʥʦʡ 

ʧʝʥʝʪʨʘʥʪʥʦʩʪʴʶ [2]. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʘʨʠʘʥʪʦʤ COL4A5 

p.(Gly624Asp) ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʧʦʧʫʣʷʮʠʦʥʥʳʤʠ 

ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʠ ʉʅʊ, ʘ ʪʘʢʞʝ ʨʠʩʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʦʯʝʢ ʚ ʜʝʪʩʪʚʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʢʘʢ ʧʘʪʦʛʝʥʥʳʡ 

[18; 139-141]. 

1.2.2 ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ ʩ ʍʉɸ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 [4-7; 20]. ʋ ʞʝʥʱʠʥ 

ʩ ʍʉɸ (ʛʝʪʝʨʦʟʠʛʦʪ ʧʦ ʤʫʪʘʥʪʥʦʤʫ ʛʝʥʫ) ʜʘʥʥʳʝ ʦ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʷʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [8-10]. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʠʤʧʪʦʤʳ ʍʉɸ ʫ 

ʞʝʥʱʠʥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʍ-ʭʨʦʤʦʩʦʤʦʡ ʩ 

ʤʫʪʘʥʪʥʳʤ ʘʣʣʝʣʝʤ ʠ çʟʜʦʨʦʚʦʡè ʍ-ʭʨʦʤʦʩʦʤʦʡ [142-144]. ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪ ɹ

ʙʦʣʝʝ ʣʝʛʢʦʝ ʪʝʯʝʥʠʝ ʍʉɸ ʫ ʞʝʥʱʠʥ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʧʨʦʮʝʩʩ ʩʧʦʥʪʘʥʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ (ʣʘʡʦʥʠʟʘʮʠʠ) ʍ-ʭʨʦʤʦʩʦʤʳ ʧʨʦʠʩʭʦʜʠʪ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʠ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ [8-10]. 

ʇʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ ʍʉɸ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚ 

ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʥʦʥʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʩʠʥʪʝʟʫ ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ: ʩʨʝʜʥʠʡ 
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ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʩʦʩʪʘʚʣʷʝʪ 20,4Ñ5,0 ʠ 26,0Ñ10,5 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠʤʝʶʪ ʧʘʮʠʝʥʪʳ ʩ ʚʘʨʠʘʥʪʘʤʠ ʩʘʡʪʘ 

ʩʧʣʘʡʩʠʥʛʘ [3-7; 20; 138]. 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʍʉɸ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʠʧʦʤ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5, ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ: 

ʜʦʤʝʥʥʦʡ, ʩʫʙʜʦʤʝʥʥʦʡ ʠ ʧʦʟʠʮʠʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʟʘʤʝʱʘʝʤʳʭ ʠ ʟʘʤʝʱʘʶʱʠʭ ʦʩʥʦʚʘʥʠʡ [3; 5; 85-88; 138; 145-153]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 4 ʪʠʧʘ ʥʘʨʫʰʝʥʠʡ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʍʉɸ: 1) ʟʘʜʝʨʞʢʘ ʙʝʣʢʘ ʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ 

ʨʝʪʠʢʫʣʷʨʥʦʡ ʩʝʪʠ ʠ ʝʛʦ ʜʝʛʨʘʜʘʮʠʷ, 2) ʥʘʨʫʰʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ Ŭ3Ŭ4Ŭ5-

ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ, 3) ʥʘʨʫʰʝʥʠʝ ʩʝʢʨʝʮʠʠ Ŭ3Ŭ4Ŭ5-ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, 4) ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ Ŭ3Ŭ4Ŭ5-ʛʝʪʝʨʦʤʝʨʦʚ 

[92]. 

ʂʘʨʙʦʢʩʠʣʴʥʳʡ NC1-ʜʦʤʝʥ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ Ŭ3, Ŭ4 

ʠ Ŭ5 ʮʝʧʷʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ, ʘ ʪʘʢʞʝ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʝʣʢʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ Ŭ3Ŭ4Ŭ5-Ŭ3Ŭ4Ŭ5 ʛʝʢʩʘʤʝʨʦʚ ʠ ʩʚʷʟʴ Ŭ3Ŭ4Ŭ5 ʛʝʪʝʨʦʤʝʨʦʚ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ 

[85-88; 152; 153]. ʂʘʞʜʳʡ NC1-ʜʦʤʝʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʛʦʤʦʣʦʛʠʯʥʳʭ ʩʫʙʜʦʤʝʥʦʚ 

ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʰʝʩʪʠ ʚʥʫʪʨʠʮʝʧʦʯʝʯʥʳʭ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ 

[85]. ɺʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʠʤʝʨʘ NC1-ʜʦʤʝʥʳ Ŭ3, Ŭ4, Ŭ5 ʮʝʧʝʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʫʪʝʤ ʦʙʤʝʥʘ ʤʦʪʠʬʘ ɓ-ʰʧʠʣʴʢʠ ʢʘʞʜʦʡ ʮʝʧʠ ʩ ʦʙʣʘʩʪʴʶ 

ʩʪʳʢʦʚʢʠ (VR3) ʩʦʩʝʜʥʝʡ ʮʝʧʠ [85]. ʇʦʩʣʝ ʪʨʠʤʝʨʠʟʘʮʠʠ NC1-ʜʦʤʝʥʳ ʜʚʫʭ 

ʠʜʝʥʪʠʯʥʳʭ ʪʨʠʤʝʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʢʦʥʝʮ ʚ ʢʦʥʝʮ, ʦʙʨʘʟʫʷ ʛʝʢʩʘʤʝʨ, 

ʢʦʪʦʨʳʡ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʰʝʩʪʴʶ ʢʦʚʘʣʝʥʪʥʳʤʠ ʩʫʣʴʬʠʣʠʤʠʥʦʚʳʤʠ 

ʧʦʧʝʨʝʯʥʳʤʠ ʩʚʷʟʷʤʠ ʠ ʦʙʰʠʨʥʳʤʠ ʛʠʜʨʦʬʦʙʥʳʤʠ ʠ ʛʠʜʨʦʬʠʣʴʥʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ [85]. ɻʝʢʩʘʤʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʨʫʢʪʫʨʫ ʠ ʨʝʛʫʣʠʨʫʶʪ 

ʙʠʦʘʢʪʠʚʥʦʩʪʴ ɻɹʄ [85-88].  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ NC1-ʜʦʤʝʥʝ 

ʷʚʣʷʶʪʩʷ ʮʠʩʪʝʠʥʦʚʳʝ (Cys) ʟʘʤʝʥʳ, ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʢʨʠʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 
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ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ ʜʣʷ ʩʚʦʨʘʯʠʚʘʥʠʷ ʜʦʤʝʥʘ [146; 150; 151; 154]. ɹʳʣʦ 

ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ Cys ʟʘʤʝʥʳ ʚ ʢʘʨʙʦʢʩʠʣʴʥʦʤ ʜʦʤʝʥʝ ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʪʝʯʝʥʠʶ ʍʉɸ, ʦʜʥʘʢʦ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʘʟʳ 

LOVD ʧʦʢʘʟʘʣ, ʯʪʦ ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

NC1-ʜʦʤʝʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʨʘʟʚʠʪʠʝʤ ʍɹʇ 5 ʩʪ. ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʢʦʣʣʘʛʝʥʦʚʦʤ ʜʦʤʝʥʝ (33[19;37] ʠ 26[21;35] ʣʝʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢ ʞʝ ʥʝ ʚʳʷʚʠʣ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʟʘʤʝʥʳ ʮʠʩʪʝʠʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʦʡ ʘʤʠʥʦʢʠʩʣʦʪʦʡ ʥʘ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ 

(ʊʘʙʣʠʮʘ 1.4) [3; 146]. 

 

ʊʘʙʣʠʮʘ 1.4 - ɺʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʫ ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ ʍʉɸ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (Savige G. et al., 2022, 

Gibson JT et al., 2022 ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ [3; 145]) 

ɼʦʤʝʥʳ ɺʘʨʠʘʥʪʳ ʚ 

ʛʝʥʝ COL4A5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ 

ɺʦʟʨʘʩʪ ʍɹʇ 5 ʩʪ., ʣʝʪ p 

NC1  ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʳ 

Cys-ʟʘʤʝʥʘ (n=13) 31 [16;33] 0,23 

ʥʝ Cys-ʟʘʤʝʥʘ (n=22) 34,5 [22;39] 

 

 

 

 

 

 

ʂʦʣʣʘʛʝ-

ʥʦʚʳʡ  

ʜʝʣʝʮʠʠ (n=75) 21,1Ñ6,8  

ʥʦʥʩʝʥʩ-ʚʘʨʠʘʥʪʳ (n=33) 20,4Ñ5,0 

ʚʘʨʠʘʥʪʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ 

(n=45) 

25,2Ñ10,7 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ (n=262) 25,6Ñ11,1 

ʤʠʩʩʝʥ-ʚʘʨʠʘʥʪʳ ʵʢʟʦʥʳ 1-20 (n=41) 26,0 [24,0;31,0] 0,41 

ʵʢʟʦʥʳ 21-53 (n=116) 26,8 [25,0;30,0] 

Gly-ʟʘʤʝʥʘ (n=157) 28,4Ñ12,4  

ʥʝ Gly-ʟʘʤʝʥʘ (n=16) 40,7Ñ17,6 

ʟʘʤʝʥʘ Gly ʥʘ Ala, Ser, 

Cys (n=68) 

31,1Ñ14,2 0,002 

ʟʘʤʝʥʘ Gly ʥʘ Arg, Val, 

Glu, Asp, Trp (n=83) 

24,6Ñ8,6 

7S (n=14) 20,3Ñ5,4  
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ɸʤʠʥʦʜʦʤʝʥ ʙʝʣʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʪʨʘʤʝʨʠʟʘʮʠʶ Ŭ3Ŭ4Ŭ5-ʛʝʪʝʨʦʪʨʠʤʝʨʦʚ, 

ʘ ʟʥʘʯʠʪ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ɻɹʄ [85-88]. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5, ʟʘʪʨʘʛʠʚʘʶʱʠʝ 7S-ʜʦʤʝʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ ʩ ʨʘʟʚʠʪʠʝʤ ʍɹʇ 5 ʩʪ. ʫ ʤʫʞʯʠʥ ʩ ʍʉɸ 

ʧʦʩʣʝ 40 ʣʝʪ [155]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʘʟʳ LOVD, 

ʩʨʝʜʥʷʷ ʧʦʯʝʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʚ 7S-ʜʦʤʝʥʝ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20 ʣʝʪ (ʊʘʙʣʠʮʘ 1.4) [3; 147]. 

ʇʨʦʪʠʚʦʨʝʯʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʪʝʤ, ʯʪʦ ʧʦʯʝʯʥʳʡ ʠʩʭʦʜ ʧʘʮʠʝʥʪʦʚ ʟʘʚʠʩʠʪ 

ʩʢʦʨʝʝ ʦʪ ʪʠʧʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʚ COL4A5, ʘ ʥʝ ʦʪ ʝʛʦ ʣʦʢʘʣʠʟʘʟʘʮʠʠ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ 

COL4A5, ʧʨʠʣʝʞʘʱʠʝ ʢ ʢʘʨʙʦʢʩʠʣʴʥʦʤʫ ʜʦʤʝʥʫ (ʵʢʟʦʥʳ 1-20), ʚʝʨʦʷʪʥʦ 

ʚʣʠʷʶʱʠʝ ʥʘ ʪʨʠʤʝʨʠʟʘʮʠʶ Ŭ-ʮʝʧʝʡ, ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʨʦʛʥʦʟʦʤ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ [3; 5]. ʉʦʛʣʘʩʥʦ ʜʨʫʛʠʤ ʜʘʥʥʳʤ, ʙʦʣʝʝ ʪʷʞʝʣʳʡ 

ʬʝʥʦʪʠʧ ʍʉɸ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʣʦʢʘʣʠʟʘʮʠʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ɻ ʢʟʦʥʘʭ 21-

53 ʛʝʥʘ COL4A5 [3; 149]. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʘʟʳ LOVD ʥʝ ʚʳʷʚʠʣ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʟʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʥʦ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʤʝʥʘ ʛʣʠʮʠʥʘ ʥʘ ʘʩʧʘʨʘʛʠʥ, ʘʨʛʠʥʠʥ, ʛʣʫʪʘʤʠʥ, ʚʘʣʠʥ 

(ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʯʝʤ ʛʣʠʮʠʥ ʘʤʠʥʦʢʠʩʣʦʪʳ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʟʘʤʝʥʘʤʠ ʛʣʠʮʠʥʘ ʥʘ ʘʣʘʥʠʥ, ʩʝʨʠʥ, ʮʠʩʪʝʠʥ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʯʝʯʥʳʤ ʧʨʦʛʥʦʟʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ (ʊʘʙʣʠʮʘ 1.4) [149; 

152; 153; 156]. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʚ ʥʝʢʦʣʣʘʛʝʥʦʚʳʭ ʚʩʪʘʚʢʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʭʨʘʥʥʳʝ 

ʩʠʥʪʝʟ Ŭ5-ʮʝʧʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʪʝʨʦʤʝʨʦʚ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʯʝʥʴ ʨʘʥʥʝʤʫ 

ʨʘʟʚʠʪʠʶ ʍɹʇ 5 ʩʪ. [150]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ COL4A5 

c.(T665G) p.(F222C), ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʚ ʵʢʟʦʥʝ 12 (ʥʝʢʦʣʣʘʛʝʥʦʚʘʷ ʚʩʪʘʚʢʘ), 

ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʥʝʝ ʧʦʷʚʣʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʙʳʩʪʨʦʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ (50%-ʷ ʧʦʯʝʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

15 ʣʝʪ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʉʅʊ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʠʬʬʫʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ɻɹʄ ʧʦ 
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ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ [150]. ɹʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʟʘʤʝʥʘ 

ʬʝʥʠʣʘʣʘʥʠʥʘ ʥʘ ʮʠʩʪʝʠʥ ʚ ʧʦʟʠʮʠʠ 222 ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ, ʟʥʘʯʠʤʦ ʠʟʤʝʥʷʶʱʠʭ 

ʬʫʥʢʮʠʶ Ŭ3Ŭ4Ŭ5-ʛʝʪʝʨʦʤʝʨʦʚ [150]. 

 

1.2.3 ʕʢʪʨʘʨʝʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

ɺ ʩʚʷʟʠ ʩ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʚʦʟʨʘʩʪʝ ʧʦʷʚʣʝʥʠʷ 

ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʨʘʟʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʦʙʩʣʝʜʦʚʘʥʠʶ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʉɸ, ʪʨʫʜʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʥʘ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʠ ʪʷʞʝʩʪʴ ʵʪʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

ʄʝʪʘ-ʘʥʘʣʠʟ ʜʘʥʥʳʭ 44 ʧʫʙʣʠʢʘʮʠʡ, ʚʢʣʶʯʠʚʰʠʭ 256 ʧʘʮʠʝʥʪʦʚ, ʥʝ 

ʚʳʷʚʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʉʅʊ ʫ ʤʫʞʯʠʥ ʩ ʨʘʟʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5: ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ ʦʪʤʝʯʘʣʦʩʴ ʫ 70% ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ, 85% - ʩ ʥʦʥʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ, 86% - ʩ ʚʘʨʠʘʥʪʘʤʠ 

ʩʧʣʘʡʩʠʥʛʘ ʠ ʚ 77% ʩʣʫʯʘʝʚ ʧʨʠ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʡʢʘʭ ʛʝʥʘ [138]. ɺ ʙʦʣʝʝ 

ʧʦʟʜʥʠʭ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʉʅʊ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝ ʤʠʩʩʝʥʩ- ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (90,6% ʠ 50,8%, p<0,001), ʠ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʉʅʊ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʩʨʝʜʥʝʤ ʚ 2,4 ʨʘʟʘ ʧʨʝʚʳʰʘʣ ʪʘʢʦʚʦʡ 

ʧʨʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʭ [5]. ʅʦʥʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʠ ʚʘʨʠʘʥʪʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʠʥʪʝʟʫ 

ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥʳ, ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ 90% ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʉʅʊ 

ʢ 25-30 ʛʦʜʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 48-62 ʛʦʜʘʤʠ ʞʠʟʥʠ ʧʨʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʭ 

(p<0,001). ʉʥʠʞʝʥʠʝ ʩʣʫʭʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ (ʊʘʙʣ. 1.5) [4; 20]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʟʘʤʝʥʘ ʛʣʠʮʠʥʘ ʥʘ ʘʩʧʘʨʘʛʠʥ, ʘʨʛʠʥʠʥ, ʛʣʫʪʘʤʠʥ, ʚʘʣʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʝʥʦʡ 

ʛʣʠʮʠʥʘ ʥʘ ʘʣʘʥʠʥ, ʩʝʨʠʥ, ʮʠʩʪʝʠʥ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤ 

ʨʘʟʚʠʪʠʝʤ ʛʠʧʦʘʢʫʟʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ (ʊʘʙʣʠʮʘ 1.5) [149]. 
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ʊʘʙʣʠʮʘ 1.5 - ɺʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʡ ʪʫʛʦʫʭʦʩʪʠ (ʉʅʊ) ʫ ʤʫʞʯʠʥ ʩ 

ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (Jais JP et al., 2000, 

Gibson JT et al., 2022, Kim JH et al., 2023 ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ)  

ɻʝʥʝʪʠʯʝʩʢʠʝ 

ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ 

COL4A5 

ʃʦʢʘʣʠʟʘʮʠʷ,  

ʭʘʨʘʢʪʝʨ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 

ʟʘʤʝʥʳ 

ɺʦʟʨʘʩʪ ʉʅʊ, 

ʣʝʪ 

p 

ʂʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ (n=48)  10-11  

ɺʘʨʠʘʥʪʳ ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ (n=45) 10-18 

ʄʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ (n=100) 20-32 

ʄʠʩʩʝʥ-

ʚʘʨʠʘʥʪʳ 

ʵʢʟʦʥʳ 1-20 (n=9) 35 [31;40] 0,85 

ʵʢʟʦʥʳ 21-53 (n=33) 30 [25;41] 

ʟʘʤʝʥʘ Gly ʥʘ Ala, Ser, Cys (n=8) 50 [37;54]  

0,004 ʟʘʤʝʥʘ Gly ʥʘ Arg, Val, Glu, Asp, 

Trp (n=34) 

29 [23;36] 

 

ʉʅʊ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 8-67% [18; 120; 121]. 

ʄʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʚʳʙʦʨʦʢ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʝʥʦʪʠʧʘ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʉʅʊ ʫ ʜʝʪʝʡ. 

ɿʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ (ʙʝʟ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʚʠʜʘ ʠʟʤʝʥʝʥʠʡ) ʙʳʣʠ ʦʧʠʩʘʥ r

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 40% ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ cʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʳʷʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝ ʤʠʩʩʝʥʩ- ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (20-25% ʠ 48-77%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001) [4; 5; 20; 

138]. ɺ ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚʢʣʶʯʠʚʰʝʤ 195 ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ, ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʣʝʥʪʠʢʦʥʫʩ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʨʫʧʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ (34,4%) ʠ ʥʦʥʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (36,4%) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ (6,45%) [4]. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ 

ʙʳʣ ʚʳʰʝ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʥʦʥʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʩʘʡʪʘ 

ʩʧʣʘʡʩʠʥʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5: ʅR=2,15 (95% 

ɼʀ 1,83-2,39), p=0,002 ʠ ʅR=2,14 (95% ɼʀ 1,86-2,37), p=0,0007, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʦʧʨʝʜʝʣʷʶʪ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʠ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʚ ʚʠʜʝ: 1) ʙʦʣʝʝ ʨʘʥʥʝʛʦ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʧʦʷʚʣʝʥʠʷ ʉʅʊ ʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ 
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ʫ ʤʫʞʯʠʥ ʩ LoF ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ, 2) ʚʦʟʤʦʞʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪ ʵʢʟʦʥʥʦʡ, ʜʦʤʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʤʝʱʘʝʤʦʛʦ ʠ ʟʘʤʝʱʘʶʱʝʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʧʨʠ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʭ ʚ ʛʝʥʝ COL4A5. ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 

ʞʝʥʱʠʥ ʩ ʍʉɸ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʦʥʪʘʥʥʦʡ 

ʠʥʘʢʪʠʚʘʮʠʠ ʍ-ʭʨʦʤʦʩʦʤʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʦ ʛʝʥʦʪʠʧ-

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʷʭ ʧʨʠ ʍʉɸ ʦʪʩʫʪʩʪʚʫʶʪ ʫ ʜʝʪʝʡ ʩ ʍʉɸ, ʢʘʩʘʶʪʩʷ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʠʤʝʶʱʠʭ ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʚʳʙʦʨʦʢ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʯʘʩʪʦʪʫ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʤʦʞʝʪ ʠʩʢʘʞʘʪ ɹʨʝʟʫʣʴʪʘʪʳ ʦ ʚʣʠʷʥʠʠ ʛʝʥʦʪʠʧʘ ʥʘ ʬʝʥʦʪʠʧ ʧʨʠ ʍʉɸ. 

 

1.3 ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʠʟʫʯʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʉɸ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ 

ʤʝʪʦʜʳ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʚʩʝ ʫʩʠʣʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ ʫ ʧʘʮʠʝʥʪʦʚ. 

ʆʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʉɸ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʜʣʷ ʥʝʧʦʣʥʦʮʝʥʥʳʭ ʩʪʝʥʦʢ ʛʣʦʤʝʨʫʣʷʨʥʳʭ ʢʘʧʠʣʣʷʨʦʚ 

ʚʥʫʪʨʠʢʣʫʙʦʯʢʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʭ ʧʝʨʝʨʘʩʪʷʞʝʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʘʢʪʠʚʘʮʠʝʡ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ, ʤʝʟʘʥʛʠʘʣʴʥʳʭ ʠ ʧʦʜʦʮʠʪʘʨʥʳʭ ʢʣʝʪʦʢ [43; 44; 91]. 

ʉʥʠʞʝʥʠʝ ʚʥʫʪʨʠʢʣʫʙʦʯʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ ʠ ʟʘʪʦʨʤʦʟʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ [6; 157].  

ɺ 2003 ʛʦʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʈɸɸʉ - ʨʘʤʠʧʨʠʣ 

ʫʣʫʯʰʘʝʪ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʫʤʝʥʴʰʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʬʨʦʩʢʣʝʨʦʟʘ ʫ 
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ʞʠʚʦʪʥʳʭ ʩ ʉɸ, ʥʘʯʘʣʦ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʜʦ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ 

ʧʦʟʚʦʣʷʣʦ ʫʚʝʣʠʯʠʪʴ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʜʚʘ ʨʘʟʘ [157].  

ʇʝʨʚʳʝ ʫʙʝʜʠʪʝʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ 

ʨʘʤʠʧʨʠʣʦʤ ʚ ʩʥʠʞʝʥʠʠ ʪʝʤʧʦʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʉɸ ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ ʚʦ ʛʣʘʚʝ ʩ ʆ. Gross ʚ 2012 ʛ. [6]. ɺ ʥʘʙʣʶʜʘʪʝʣʴʥʦʝ 

ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 283 ʧʘʮʠʝʥʪʘ ʠʟ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʨʝʛʠʩʪʨʘ ʉɸ (269 ʤʫʞʯʠʥ, 209 ʩ ʍʉɸ), ʚ ʪʦʤ ʯʠʩʣʝ 109 ʯʝʣʦʚʝʢ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ 

ʨʘʤʠʧʨʠʣ, ʠ 174, ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ 

(ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ 4-8 ʣʝʪ): ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ (n=33), ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ 

(n=115) ʠ ʩʪʘʜʠʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ (n=26). ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ 

ʩʦʩʪʘʚʠʣʘ 50% ʢ 55 ʛʦʜʘʤ ʠ 100% ʢ 60 ʛʦʜʘʤ ʚ ʛʨʫʧʧʘʭ ʙʝʟ ʠ ʥʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p=0,036). ʉʨʝʜʥʷʷ ʧʦʯʝʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ, ʩʦʧʦʩʪʘʚʠʤʘʷ ʚ 

ʛʨʫʧʧʘʭ ʙʝʟ ʪʝʨʘʧʠʠ ʠ ʧʦʟʜʥʝʛʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠʈɸɸʉ (22 (95% ɼʀ 20-25) ʠ 25 

(95% ɼʀ 18-33) ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʣʫʯʰʝ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʥʘʯʘʚʰʠʭ ʠʈɸɸʉ ʥʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ (40 (95% ɼʀ 31-Ð) ʣʝʪ) ʠ ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ (100% ʧʦʯʝʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʷ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʥʥʝʛʦ (ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ) ʥʘʟʥʘʯʝʥʠʷ ʠʈɸɸʉ ʚ 2012 ʛ. ʙʳʣʦ ʠʥʠʮʠʠʨʦʚʘʥʦ 

ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʝ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ çEARLY PROTECTè 

[57]. ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʉɸ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʘʢ ʧʦʷʚʣʝʥʠʝ 

ʘʣʴʙʫʤʠʥʫʨʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʛʝʤʘʪʫʨʠʝʡ ʠʣʠ ʧʦʷʚʣʝʥʠʝ 

ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʜʝʪʝʡ ʩ ʠʩʭʦʜʥʦʡ ʘʣʴʙʫʤʠʥʫʨʠʝʡ [57]. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 2020 ʛ. (66 ʜʝʪʝʡ, ʚʦʟʨʘʩʪ 8,8Ñ4,2 ʣʝʪ, ʨʘʤʠʧʨʠʣ 

4,5-4,8 ʤʛ/ʤ2/ʩʫʪ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ 6 ʣʝʪ), ʨʘʥʥʝʝ ʥʘʟʥʘʯʝʥʠʝ ʠʈɸɸʉ 

ʩʥʠʞʘʣʦ ʨʠʩʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ (ʅR=0,53 

(95% ɼʀ 0,22-1,29)) [58]. ʆʜʥʘʢʦ, ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (27,3% ʠ 55,6% ʥʘ ʪʝʨʘʧʠʠ ʠ ʙʝʟ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʚʨʝʤʝʥʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (3,6 (0,5-4,4) ʠ 3,5 (2,1-
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4,0) ʣʝʪ ʥʘ ʪʝʨʘʧʠʠ ʠ ʙʝʟ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʝ ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 

ʫʨʦʚʥʷ [58]. 

ʉ ʮʝʣʴʶ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ COL4A3, 

COL4A4, COL4A5 O. Gross ʠ ʩʦʘʚʪ. ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʧʦʯʝʯʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ 

ʧʦʜʛʨʫʧʧʘʭ ʩʠʙʩʦʚ ʠʟ 15 ʩʝʤʝʡ: ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʩʦʩʪʘʚʠʣ 40 ʣʝʪ (95% 

ɼʀ 22-Ð) ʚ ʛʨʫʧʧʝ ʩʠʙʩʦʚ, ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 27 ʛʦʜʘʤʠ (95% ɼʀ 17-29) ʚ ʩʣʫʯʘʝ ʧʦʟʜʥʝʛʦ 

ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ [6]. 

ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʘʷ 

ʪʝʨʘʧʠʷ ʠʈɸɸʉ ʫʣʫʯʰʘʝʪ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 [7; 158]. ʇʦʯʝʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ 

ʤʫʞʯʠʥ ʩ ʍʉɸ, ʧʦʣʫʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʠʈɸɸʉ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 15 ʣʝʪ, 

ʦʪʩʫʪʩʪʚʠʝ ʣʝʯʝʥʠʷ ʧʦʚʳʰʘʣʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʚ 3 ʨʘʟʘ (ʅR=3,09 (95% 

ɼʀ 1,48-6,49); p=0,003) [7]. ɺ ʩʣʫʯʘʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʩʠʥʪʝʟʫ ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥʳ, 50% ʧʘʮʠʝʥʪʦʚ ʜʦʩʪʠʛʘʣʠ ʍɹʇ 5 ʩʪ. ʥʘ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʢ 28 ʛʦʜʘʤ (95% ɼʀ 20-43) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 16 ʛʦʜʘʤʠ (95% ɼʀ 9-

23) ʧʨʠ ʝʝ ʦʪʩʫʪʩʪʚʠʠ; ʧʨʠ ʤʝʥʝʝ ʪʷʞʝʣʳʭ ʚʘʨʠʘʥʪʘʭ ʚ ʛʝʥʝ COL4A5 ʩʨʝʜʥʷʷ 

ʧʦʯʝʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 33 ʛʦʜʘ (95% ɼʀ 28-

73), ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʠʈɸɸʉ, ʥʝ ʜʦʩʪʠʛʣʠ 

ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢ 50 ʛʦʜʘʤ ʞʠʟʥʠ [7].  

ɹʳʣʦ ʧʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ ʠʈɸɸʉ ʫʣʫʯʰʘʶʪ ʧʨʦʛʥʦʟ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ COL4A5 p.(Gly624Asp): 100% 

ʧʘʮʠʝʥʪʦʚ (16 ʠʟ 16) ʜʦʩʪʠʛʣʠ ʍɹʇ 5 ʩʪ. ʚ ʛʨʫʧʧʝ ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʣʠ 

ʥʘʯʘʚʰʠʭ ʝʛʦ ʦʯʝʥʴ ʧʦʟʜʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0% (0 ʠʟ 28), ʥʘʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʥʘ 

ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʨʘʥʝʝ [140].  

ʄʝʪʘ-ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 7 ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (n=1182, ʚʢʣʶʯʘʷ 394 

ʤʫʞʯʠʥ ʠ 234 ʞʝʥʱʠʥ ʩ ʍʉɸ) ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʨʘʧʠʷ ʠʈɸɸʉ ʥʘ 50% ʩʥʠʞʘʝʪ ʨʠʩʢ 

ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ ʚ ʪʝʯʝʥʠʝ 3-6 ʣʝʪ [56]. ʇʦʯʝʯʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠ ʍʉɸ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 60% ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ 
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(ʅR=0,32 (95% ɼʀ 0,22-0,48) ʠ ʅR=0,40 (95% ɼʀ 0,21-0,75), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʕʬʬʝʢʪ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5, ʠ 

ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 

ʩʠʥʪʝʟʫ ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥʳ (ʅR=0,22 (95% ɼʀ 0,06-0,77); p=0,002), ʪʘʢ ʠ ʩ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (ʅR=0,29 (95% ɼʀ 0,13-0,64); ʨ=0,002) [56]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʈɸɸʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʜʠʝʡ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʘʧʠʠ: ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʍɹʇ 5 ʩʪ. ʙʳʣ ʤʠʥʠʤʘʣʴʥʳʤ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (n=38) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ (n=451) ʠ ʩʪʘʜʠʝʡ ʩʥʠʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ 

(n=207) ʠ ʩʦʩʪʘʚʣʷʣ ʅR=0,03 (95% ɼʀ 0,01-0,09), ʅR=0,18 (95% ɼʀ 0,11-0,27) ʠ 

ʅR=0,55 (95% ɼʀ 0,26-1,15), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [56].  

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ (ʠɸʇʌ) ʠ 

ʙʣʦʢʘʪʦʨʦʚ ʨʝʮʝʧʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥʘ (ɹʈɸ) ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʚ ʮʝʣʦʤ, ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ ʚ ʯʘʩʪʥʦʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʦʧʦʩʪʘʚʠʤʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʜʠʥʘʤʠʢʠ ʉʂʌ [159]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʜʘʥʥʳʝ ʦ ʚʦʟʚʨʘʪʝ ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ 

ʬʦʥʝ ʣʝʯʝʥʠʷ ʠʈɸɸʉ. ɺ ʩʣʫʯʘʝ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʥʘ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ ʧʦʟʜʥʝʡ 

ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʜʦʟʘʭ ʠʈɸɸʉ ʵʢʩʢʨʝʮʠʷ ʙʝʣʢʘ ʩ 

ʤʦʯʦʡ ʫʤʝʥʴʰʘʣʘʩʴ ʫ 60,5% (95% ɼʀ 50,9-70,1) ʠ 52,8% (95% ɼʀ 32,3-73,3) 

ʧʘʮʠʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʚʨʘʱʘʣʘʩʴ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ ʚ 

31,3% ʩʣʫʯʘʝʚ ʧʦʟʜʥʝʛʦ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 12,5% ʧʨʠ ʨʘʥʥʝʤ 

ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ [6]. 

ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚʢʣʶʯʠʚʰʝʤ 26 ʜʝʪʝʡ ʩ ʉɸ ʠ 

ʧʨʦʪʝʠʥʫʨʠʝʡ ʙʦʣʝʝ 1 ʛ/ʣ (ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 10,5Ñ5,0 ʣʝʪ), 

ʪʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʪʝʠʥʫʨʠʷ ʩʥʠʞʘʣʘʩʴ ʫ 46% ʧʘʮʠʝʥʪʦʚ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʘʥʪʠʧʨʦʪʝʠʥʫʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʣʩʷ ʚ ʧʝʨʚʳʝ 3 ʤʝʩʷʮʘ 

ʪʝʨʘʧʠʠ ʠ ʥʠʚʝʣʠʨʦʚʘʣʩʷ ʢ 12-36 ʤʝʩʷʮʘʤ ʣʝʯʝʥʠʷ [55]. ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ 
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ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ ʬʦʥʝ ʠʈɸɸʉ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ESCAPE 

ʫ ʜʝʪʝʡ ʩ ʍɹʇ ʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʢʦʪʦʨʦʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ 50% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 2-ʭ ʤʝʩʷʮʝʚ ʷʚʣʷʣʦʩʴ 

ʧʨʝʜʠʢʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ (ʅR=0,46 (95% ɼʀ 

0,27-0,79); p=0,005) [54; 160]. 

ɹʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʥʪʠʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʠʈɸɸʉ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʵʢʩʢʨʝʮʠʠ ʙʝʣʢʘ ʩ ʤʦʯʦʡ [158]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʠʚʰʝʝ 79 ʜʝʪʝʡ ʩ ʉɸ (73 c ʍʉɸ; ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ 7,9 (1,5-16,8) ʣʝʪ), ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʠʩʭʦʜʥʦʡ 

ʧʨʦʪʝʠʥʫʨʠʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ (1-ʷ (n=35) - <25 ʤʛ/ʢʛ/ʩʫʪ, 2-ʷ (n=15) - 

25-50 ʤʛ/ʢʛ/ʩʫʪ, 3-ʷ (n=23) - >50 ʤʛ/ʢʛ/ʩʫʪ), ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʵʢʩʢʨʝʮʠʠ ʙʝʣʢʘ ʩ ʤʦʯʦʡ ʩʦʭʨʘʥʷʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 12 ʤʝʩʷʮʝʚ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 

1-ʡ ʛʨʫʧʧʳ, ʫ 57% ʠ 70% ʜʝʪʝʡ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [158]. ɿʘ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʷ ʫ 6 ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ (26,1%) ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ, ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʨʉʂʌ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʍɹʇ 5 ʩʪ. ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

ʫ 4-ʭ ʠʟ ʥʠʭ [158]. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʩ ʨʘʟʚʠʪʠʝʤ 

ʍɹʇ 2 ʩʪ. ʦʪʤʝʯʘʣʦʩʴ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʨʝʙʝʥʢʘ (6,7%), ʠʤʝʚʰʝʛʦ ʧʨʦʪʝʠʥʫʨʠ ʁ

ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ [158]. 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʠ ʥʝʩʪʦʡʢʠʡ ʘʥʪʠʧʨʦʪʝʠʥʫʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠɸʇʌ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ 

ʪʝʨʘʧʠʠ. ʀʥʛʠʙʠʪʦʨʳ ʨʝʮʝʧʪʦʨʦʚ ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ (ʘʤʠʣʦʨʠʜ, 

ʩʧʠʨʦʥʦʣʘʢʪʦʥ, ʵʧʣʝʨʝʥʦʥ) ʫʤʝʥʴʰʘʶʪ ʨʘʟʚʠʪʠʝ ʌʉɻʉ, ʩʢʣʝʨʦʟʘ ʠʥʪʝʨʩʪʠʮʠʷ ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʉɸ ʠ ʧʨʦʪʝʠʥʫʨʠʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ, ʚʝʨʦʷʪʥʦ, ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʦʜʦʮʠʪʫʨʠʠ [55; 161; 162]. ʇʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʛʠʙʠʪʦʨʦʚ ʛʣʶʢʦʟʦ-ʥʘʪʨʠʝʚʦʛʦ ʢʦʪʨʘʥʩʧʦʨʪʝʨʘ 2 

ʪʠʧʘ ʫ ʧʦʜʨʦʩʪʢʦʚ/ʤʦʣʦʜʳʭ ʚʟʨʦʩʣʳʭ ʩ ʉɸ [163-166]. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʠʚʰʝʝ 

112 ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ ʚ ʚʦʟʨʘʩʪʝ 15-36 ʣʝʪ (10 ʜʝʪʝʡ), ʧʦʣʫʯʘʚʰʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʛʣʶʢʦʟʦ-ʥʘʪʨʠʝʚʦʛʦ 
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ʢʦʪʨʘʥʩʧʦʨʪʝʨʘ 2 ʪʠʧʘ (ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ 9 ʤʝʩ.), ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʤʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʘʣʴʙʫʤʠʥʫʨʠʠ (>30% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ), ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʣʦʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 9-15 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʳʣʦ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʠʟʤʝʥʝʥʠʶ ʨʉʂʌ (r=-0,82, p<0,001) [166]. ʊʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤʫ 

ʘʥʪʠʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʦʪʤʝʯʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸɼʉɸ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʍʉɸ (41% ʠ 27%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p=0,531) ʠ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʪʝʨʘʧʠʠ ʩ ɹʈɸ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠɸʇʌ (ʩʥʠʞʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʘʣʴʙʫʤʠʥ/ʢʨʝʘʪʠʥʠʥ ʤʦʯʠ ʥʘ 712 

(IQR:876) ʠ 338 (IQR:833) ʤʛ/ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p=0,243) [166]. ʋʤʝʥʴʰʝʥʠʝ 

ʩʪʝʧʝʥʠ ʘʣʴʙʫʤʠʥʫʨʠʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ 

COL4A5 (ʩ 1865 ʜʦ 775 ʤʛ/ʛ ʢʨʝʘʪʠʥʠʥʘ), ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝ ʤʠʩʩʝʥʩ- 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʘʣʴʙʫʤʠʥʫʨʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʠʥʘʤʠʢʝ (ʩ 750 ʜʦ 1086 

ʤʛ/ʛ ʢʨʝʘʪʠʥʠʥʘ) [166]. ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʛʣʶʢʦʟʦ-

ʥʘʪʨʠʝʚʦʛʦ ʢʦʪʨʘʥʩʧʦʨʪʝʨʘ 2 ʪʠʧʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 15% ʧʘʮʠʝʥʪʦʚ (n=17), 

ʚʢʣʶʯʘʷ ʥʘʨʫʰʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ (n=7, ʦʩʪʨʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʧʦʯʝʢ ʚ 1 ʩʣʫʯʘʝ), ʨʘʟʚʠʪʠʝ ʛʠʧʦʚʦʣʝʤʠʠ (n=1), ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʤʘʩʩʳ ʪʝʣʘ (n=1), ʛʝʥʠʪʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ (n=1); ʪʝʨʘʧʠʷ ʙʳʣʘ ʦʪʤʝʥʝʥʘ ʚ 9 

ʩʣʫʯʘʷʭ (8%) [166]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʛʣʶʢʦʟʦ-

ʥʘʪʨʠʝʚʦʛʦ ʢʦʪʨʘʥʩʧʦʨʪʝʨʘ 2 ʪʠʧʘ ʥʝ ʠʟʫʯʝʥʘ ʫ ʜʝʪʝʡ, ʧʨʝʧʘʨʘʪʳ ʵʪʦʡ ʛʨʫʧʧʳ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ [76]. 

 

1.4 ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʩʠʥʜʨʦʤʝ 

ɸʣʴʧʦʨʪʘ 

 

ʀʩʭʦʜʷ ʠʟ ʧʘʪʦʛʝʥʝʟʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ, 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʚʣʠʷʶʪ: 1) ʩʪʝʧʝʥʴ 

ʥʘʨʫʰʝʥʠʷ ʩʠʥʪʝʟʘ ʠ ʬʫʥʢʮʠʠ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ (ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʠ ʟʠʛʦʪʥʦʩʪʴʶ ʘʣʣʝʣʷ);                                               

2) ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʦʮʠʪʦʚ (ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʧʦʜʦʮʠʪʘʨʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ/ʧʦʣʠʤʦʨʬʠʟʤʦʚ); 3) ʥʘʣʠʯʠʝ 
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ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʢʣʫʙʦʯʢʦʚʦʡ ʛʠʧʝʨʬʠʣʴʪʨʘʮʠʠ 

(ʘʙʩʦʣʶʪʥʦʝ/ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʣʦʤʝʨʫʣ: ʥʝʜʦʥʦʰʝʥʥʦʩʪʴ, 

ʦʞʠʨʝʥʠʝ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʜʨʫʛʠʝ) ʠ ʧʦʚʳʰʝʥʠʶ 

ʚʥʫʪʨʠʢʣʫʙʦʯʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ); 4) ʬʘʢʪʦʨʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʧʨʦʮʝʩʩʳ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ɻɹʄ, ʢʣʝʪʦʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ, ʚʦʩʧʘʣʝʥʠʝ, ʩʢʣʝʨʦʟ ʠ ʪ.ʜ. [3; 

138; 168-170]. 

ʂʘʢ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʰʝ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

ʟʥʘʯʠʤʦ ʚʣʠʷʶʪ ʥʘ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʫ ʤʫʞʯʠʥ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʫ 

ʞʝʥʱʠʥ ʩ ʍʉɸ (ʛʣʘʚʘ 1.3), ʘ ʪʝʨʘʧʠʷ ʠʈɸɸʉ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʯʝʯʥʫʶ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5, 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʝʝ ʥʘʯʘʣʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (ʛʣʘʚʘ 1.4).  

ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʚʝʩʪʥʦ ʦ ʚʣʠʷʥʠʠ ʥʘ ʧʦʯʝʯʥʳʡ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʉɸ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ (ʫʥʠʚʝʨʩʘʣʴʥʳʭ) ʬʘʢʪʦʨʦʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ. ɺ 

ʨʘʙʦʪʝ O.Gross ʠ ʩʦʘʚʪ. (2012 ʛ.) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʪʝʠʥʫʨʠʷ, ʠʩʭʦʜʥʘʷ ʉʂʌ 

<45 ʤʣ/ʤʠʥ/1,73 ʤ2 ʠ ʦʪʩʫʪʩʪʚʠʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʙʳʣʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʚʰʠʤʠ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ; ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʷ ɸɻ ʠ ʧʦʣʘ ʥʘ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ., ʯʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ɸɻ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʫʞʯʠʥ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʝ 

[6]. ɿʥʘʯʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʜʣʷ ʥʝʬʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ATENA (n=165, 

ʚʦʟʨʘʩʪ 12-65 ʣʝʪ, ʨʉʂʌ Ó45 ʤʣ/ʤʠʥ/1,73 ʤ2): ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʩʦʩʪʘʚʠʣʠ 

10,2 ʤʣ/ʤʠʥ/1,73 ʤ2/ʛʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0,9 ʤʣ/ʤʠʥ/1,73 ʤ2/ʛʦʜ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʵʢʩʢʨʝʮʠʝʡ ʙʝʣʢʘ ʩ ʤʦʯʦʡ >1 ʛ/ʛ ʢʨʝʘʪʠʥʠʥʘ ʠ <1 ʛ/ʛ ʢʨʝʘʪʠʥʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʅR=2,19 (95% ɼʀ 1,49-3,23); p=0,0001) [171]. 

ʄʥʦʛʦʮʝʥʪʨʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʠʚʰʝʝ 363 ʧʘʮʠʝʥʪʘ ʩ ʍʉɸ (254 

ʤʫʞʯʠʥ; ʚʦʟʨʘʩʪ 21 (IQR=16-27) ʛʦʜ), ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʫʞʯʠʥʳ (ʅR=4,65 (95% ɼʀ 

2,66-8,11); p<0,001), ʧʘʮʠʝʥʪʳ ʩ ɸɻ (ʅR=1,82 (95% ɼʀ 1,25-2,63); p=0,002), ʩ ʉʅʊ 

(ʅR=1,89 (95% ɼʀ 1,31-2,74); p<0,001), ʩ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 (ʅR=3,43 
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(95% ɼʀ 2,39-4,93); ʨ<0,001), ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ >0,4 ʛ/ʩʫʪ (ʅR=5,57 (95% ɼʀ 1,36-

22,73); ʨ=0,02), ʩ ʛʠʧʝʨʣʠʧʠʜʝʤʠʝʡ (ʅR=2,20 (95% ɼʀ 1,55-3,14); p<0,001) ʠ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʩʠʥʪʝʟʫ ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥʳ 

(ʅR=2,59 (95% ɼʀ 1,79-3,76); p<0,001) ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʪʘʤʥʝʟʘ 

10 (IQR: 6-14) ʣʝʪ) [48]. ʅʝʟʘʚʠʩʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʦʯʝʢ ʧʨʠ ʍʉɸ ʦʢʘʟʳʚʘʣʠ ʤʫʞʩʢʦʡ ʧʦʣ (ʅR=3,01 (95% ɼʀ 1,69-5,37); p<0,001), 

ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʉʅʊ (ʅR= 1,66 (95% ɼʀ 1,16-2,38); p=0,023), ʧʨʦʪʝʠʥʫʨʠʠ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʅR=2,84 (95% ɼʀ 1,88-4,28); p<0,001), ʍɹʇ 3 ʩʪ. ʠ ʙʦʣʝʝ 

(ʅR=2,03 (95% ɼʀ 1,37-3,02); p<0,001) [48]. ʇʨʠ ʵʪʦʤ, ʧʨʝʜʠʢʪʦʨʘʤʠ ʜʦʩʪʠʞʝʥʠʷ 

ʍɹʇ 5 ʩʪ. ʫ ʤʫʞʯʠʥ ʩ ʍʉɸ ʷʚʣʷʣʠʩʴ ʧʨʦʪʝʠʥʫʨʠʷ >3,5 ʛ/ʩʫʪ, ʨʉʂʌ <60 

ʤʣ/ʤʠʥ/1,73 ʤ2, ʥʘʣʠʯʠʝ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʩʪʘʚʦʢ ʙʝʟ ʩʜʚʠʛʘ ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ); ʫ ʞʝʥʱʠʥ - ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ ʠ ʚʘʨʠʘʥʪ ʚ 

ʛʝʥʝ COL4A5, ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʠʥʪʝʟʫ ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥʳ [48]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʈʝʛʠʩʪʨʘ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ RaDaR 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʠʥʪʝʟʫ ʙʝʣʢʘ ʫʢʦʨʦʯʝʥʥʦʡ ʜʣʠʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʯʝʯʥʳʤ ʠʩʭʦʜʦʤ ʫ ʤʫʞʯʠʥ ʩ 

ʍʉɸ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʯʘʣʘ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʪʝʨʘʧʠʠ 30,2 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 50,1 ʛʦʜʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨ=0,024) ʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʨʝʤʷ 

ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. ʫ ʞʝʥʱʠʥ [172]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʉɸ, ʠʟʥʘʯʘʣʴʥʦ ʩʚʷʟʘʥʥʦʝ ʩ ʜʝʬʝʢʪʦʤ 

ɻɹʄ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʚʪʦʨʠʯʥʦʡ ʧʦʜʦʮʠʪʦʧʘʪʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʌʉɻʉ ʠ ʥʝʬʨʦʩʢʣʝʨʦʟʘ [45-47]. ʇʦʵʪʦʤʫ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʩ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ, 

ʚʝʨʦʷʪʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʳ ʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʤʳ ʨʘʩʧʦʣʘʛʘʝʤ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 
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ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ ʫ ʜʝʪʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʠ (Chronic Kidney Disease in Children, CKiD), ɽʚʨʦʧʳ (Cardiovascular 

Comorbidity in Children with Chronic Kidney Disease, 4C), ʂʦʨʝʠ (KoreaN cohort 

study for Outcome in patients With Pediatric Chronic Kidney Disease, KNOW-

PedCKD) [50-54; 167-170]. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʛʦʨʪʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʮʠʝʥʪʳ ʩ 

ʚʨʦʞʜʝʥʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ, ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ 

ʉʂʌ ʫ ʢʦʪʦʨʳʭ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʩ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʧʦʯʝʢ [50-54; 167-170]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʢʦʛʦʨʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ CKiD, ʚʨʝʤʷ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʘʢ ʨʉʂʌ <30 

ʤʣ/ʤʠʥ/1,73 ʤ2 ʠʣʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʥʘ 50% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʩʦʩʪʘʚʠʣʦ 3,7 

ʣʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 5,2 ʛʦʜʘʤʠ ʧʨʠ ʛʣʦʤʝʨʫʣʷʨʥʳʭ ʠ ʥʝ ʛʣʦʤʝʨʫʣʷʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʅR=2,9 (95% ɼʀ 1,4-6,1)) [168]. ɹr ʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʥʝʟʘ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʜʠʢʪʦʨʘʤʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʷʚʣʷʶʪʩʷ ɸɻ, ʠʩʭʦʜʥʦ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʨʉʂʌ (<45 ʤʣ/ʤʠʥ/1,73 ʤ2) ʠ ʥʘʣʠʯʠʝ ʧʨʦʪʝʠʥʫʨʠʠ [50-54; 167-169]. 

ɺʧʝʨʚʳʝ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ɸɼ ʥʘ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʉʂʌ ʫ ʜʝʪʝʡ ʙʳʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʨʝʛʠʩʪʨʘ 

(NAPRTICS), ʚʢʣʶʯʘʚʰʝʛʦ 3834 ʧʘʮʠʝʥʪʦʚ (ʚʦʟʨʘʩʪ 2-17 ʣʝʪ, ʨʉʂʌ Ò75 

ʤʣ/ʤʠʥ/1,73 ʤ2, 48% ʩ ɸɻ) [167]. ɿʘ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. ʠʣʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʥʘ 10 ʤʣ/ʤʠʥ/1,73 ʤ2 ʦʪ 

ʠʩʭʦʜʥʦʡ. ɼʝʪʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ɸɼ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ 

ʜʦʩʪʠʛʘʣʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ɸɻ (49% ʠ 

58%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p <0,001); ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ɸɼ ʥʘ ʜʠʥʘʤʠʢʫ ʉʂʌ ʙʳʣʦ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʚ ʧʦʜʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʠʩʭʦʜʥʦʡ ʨʉʂʌ 50-75 ʤʣ/ʤʠʥ/1,73 ʤ2. 

ʅʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʥʘʨʷʜʫ ʩ 

ɸɻ (p=0,003) ʙʳʣʠ ʩʪʘʨʰʠʡ ʚʦʟʨʘʩʪ (p=0,0001), ʘʬʨʦ-ʘʤʝʨʠʢʘʥʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ (p=0,03), ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʛʝʥʝʟ ʧʦʯʝʯʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

(p=0,0001) ʠ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʨʉʂʌ <50 ʤʣ/ʤʠʥ/1,73 ʤ2 (p=0,0001) [167].  
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ɺ 2009 ʛ. ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ESCAPE, ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʥʝʬʨʦʣʦʛʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʙʦʣʝʝ ʥʠʟʢʦʛʦ 

ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʫʨʦʚʥʷ ɸɼ ʥʘ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ 

ʜʝʪʝʡ [50; 54]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 385 ʧʘʮʠʝʥʪʦʚ (ʚʦʟʨʘʩʪ 3-17 ʣʝʪ, 

ʨʉʂʌ 15-80 ʤʣ/ʤʠʥ/1,73 ʤ2), ʧʦʣʫʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʨʘʤʠʧʨʠʣʦʤ ʚ ʜʦʟʝ 6 ʤʛ/ʤ2/ʩʫʪ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʣʝʪ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʩʨʝʜʥʝʛʦ 

ɸɼ ʟʘ ʩʫʪʢʠ (ʉʨɸɼ) ʧʦ ʜʘʥʥʳʤ ʉʄɸɼ: 1-ʷ ʛʨʫʧʧʘ - ʉʨɸɼ <50-ʛʦ ʧʨʦʮ., 2-ʷ - 

ʉʨɸɼ = 50-95-ʡ ʧʨʦʮ. ʂʦʥʝʯʥʦʡ ʪʦʯʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʥʘ 

50% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʠʣʠ ʜʦʩʪʠʞʝʥʠʝ ʍɹʇ 5 ʩʪ.; ʚʪʦʨʠʯʥʳʤ ʠʩʭʦʜʦʤ - 

ʜʠʥʘʤʠʢʘ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʨʉʂʌ ʥʘ ʪʝʨʘʧʠʠ ʨʘʤʠʧʨʠʣʦʤ. ʇʝʨʚʠʯʥʦʡ ʪʦʯʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʠʛʣʠ 29,9% ʜʝʪʝʡ ʚ ʛʨʫʧʧʝ ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ɸɼ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 41,7% ʚʦ 2-ʡ ʛʨʫʧʧʝ (ʅR=0,65 (95% ɼʀ 0,44-0,94); p=0,02). ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ɸɼ ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʍɹʇ ʦʪʤʝʯʘʣʦʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ, ʠʩʭʦʜʥʳʤ 

ʫʨʦʚʥʝʤ ɸɼ Ó90 ʧʨʦʮ., ʵʢʩʢʨʝʮʠʝʡ ʙʝʣʢʘ ʩ ʤʦʯʦʡ >1,5 ʛ/ʛ ʢʨʝʘʪʠʥʠʥʘ ʠ ʨʉʂʌ <45 

ʤʣ/ʤʠʥ/1,73 ʤ2 [50; 54]. 

ʅʝʩʢʦʣʴʢʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, 

ʧʦʜʪʚʝʨʜʠʣʠ ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ɸɼ (90 Òɸɼ <95 ʧʨʦʮ.) ʠ ɸɻ (ɸɼ Ó95 

ʧʨʦʮ.) ʥʘ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʷʨʥʳʭ ʠ ʥʝ ʛʣʦʤʝʨʫʣʷʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʠ ʤʦʣʦʜʳʭ ʚʟʨʦʩʣʳʭ, ʥʦ ʥʝ ʧʦʢʘʟʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʫʨʦʚʥʷ ɸɼ (ɸɼ <50 ʧʨʦʮ. ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ɸɼ <90 ʧʨʦʮ.) [50; 51-54; 160; 173-175]. 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʉʂʌ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʦʜʠʩʧʣʘʟʠʝʡ 

ʧʦʯʝʢ (ʨʝʛʠʩʪʨ ItalKid: n=164, ʚʦʟʨʘʩʪ ʄʝ=9 ʣʝʪ, ʨʉʂʌ ʄʝ=50 ʤʣ/ʤʠʥ/1,73 ʤ2, 

ʠɸʇʌ ʧʦʣʫʯʘʣʠ 41 ʧʘʮʠʝʥʪ ʙʦʣʝʝ 2 ʣʝʪ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ 

ʨʉʂʌ ʟʘ ʛʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʨʦʚʥʝʤ ɸɼ <50 

ʧʨʦʮ. ʠ ɸɼ Ó50 ʧʨʦʮ. [174]. ʋ ʜʝʪʝʡ ʠ ʤʦʣʦʜʳʭ ʚʟʨʦʩʣʳʭ ʩ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʦʡ ʧʦʣʠʢʠʩʪʦʟʥʦʡ ʙʦʣʝʟʥʴʶ, ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ (n=558, 
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ʚʦʟʨʘʩʪ 12Ñ1 ʣʝʪ, ʉʂʌ >60 ʤʣ/ʤʠʥ/1,73 ʤ2, ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ 5 ʣʝʪ), 

ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʪʘʢʞʝ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʛʨʫʧʧʘʭ ʩ ɸɼ <50 ʧʨʦʮ. ʠ ɸɼ 

Ó50 ʧʨʦʮ. ʠ ʩʦʩʪʘʚʠʣʠ -2,9 ʠ -3,0 ʤʣ/ʤʠʥ/1,73 ʤ2/ʛʦʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [175; 176].  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʠʢʪʦʨʦʤ ʙʳʩʪʨʦʛʦ ʩʥʠʞʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʷʚʣʷʝʪʩʷ ʧʨʦʪʝʠʥʫʨʠʷ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 

ʥʠʟʢʠʡ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʨʉʂʌ [53; 169; 177]. ʈʠʩʢ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʘʟʚʠʪʠʝ ʍɹʇ 5 ʩʪ. ʠʣʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʥʘ 50% ʦʪ ʠʩʭʦʜʥʦʡ) ʚ 

ʪʝʯʝʥʠʝ 5 ʣʝʪ ʥʘʙʣʶʜʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ (n=98) 

ʠ ʧʨʦʪʝʠʥʫʨʠʝʡ >0,5 ʛ/ʛ ʢʨʝʘʪʠʥʠʥʘ ʩʦʩʪʘʚʠʣ 94% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 78% ʫ 

ʧʘʮʠʝʥʪʦʚ c ʫʨʦʚʥʝʤ ʙʝʣʢʘ ʤʦʯʠ <0,5 ʛ/ʛ ʢʨʝʘʪʠʥʠʥʘ (p<0,001) [53]. ʋʨʦʚʝʥʴ ɸɼ 

>90 ʧʨʦʮ. ʠ ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʷ ʩʦʢʨʘʱʘʣʠ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʥʘ 71% ʠ 67%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [53]. ʇʘʮʠʝʥʪʳ ʩ ʨʉʂʌ <45 

ʤʣ/ʤʠʥ/1,73 ʤ2, ʧʨʦʪʝʠʥʫʨʠʝʡ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʫʨʦʚʥʝʤ ɸɼ >90 ʧʨʦʮ. ʩ 

50%-ʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʜʦʩʪʠʛʘʣʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʝʨʝʟ 1,5 ʛʦʜʘ 

ʥʘʙʣʶʜʝʥʠʷ; ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʥʠʞʝʥʠʝ ʵʢʩʢʨʝʮʠʠ ʙʝʣʢʘ ʩ ʤʦʯʦʡ ʜʦ 

ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʫʚʝʣʠʯʠʚʘʣʦ ʵʪʦ ʚʨʝʤʷ ʥʘ 2 ʛʦʜʘ [53]. ɺʣʠʷʥʠʝ ʫʨʦʚʥʷ 

ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʌʉɻC, ʦʪʨʘʞʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʪʝʠʥʫʨʠʷ, ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ 

ʤʝʟʘʥʛʠʘʣʴʥʳʝ, ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʢʣʫʙʦʯʢʦʚ ʠ ʢʘʥʘʣʴʮʝʚ ʩ ʨʘʟʚʠʪʠʝʤ 

ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʦʯʝʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʟʘ ʩʯʝʪ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʬʠʙʨʦʟʘ [178]. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ (ʧʨʠ ʦʞʠʨʝʥʠʠ) ʠ ʘʙʩʦʣʶʪʥʘʷ 

ʦʣʠʛʦʥʝʬʨʦʥʠʷ (ʫ ʜʝʪʝʡ ʩ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ), ʘʥʝʤʠʷ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ (ʜʠʩʣʠʧʠʜʝʤʠʷ, ʛʠʧʝʨʫʨʠʢʝʤʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ 

ʘʮʠʜʦʟ, ʛʠʧʝʨʢʘʣʝʤʠʷ, ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʷ) ʪʘʢʞʝ ʤʦʛʫʪ ʫʩʢʦʨʷʪʴ ʪʝʤʧʳ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ ʫ ʜʝʪʝʡ [49; 163; 179-185]. 
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʛʠʩʪʨʦʚ ʅʦʨʚʝʛʠʠ ʠ 

ʐʚʝʮʠʠ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʍɹʇ ʫ ʤʘʣʦʚʝʩʥʳʭ ʜʝʪʝʡ ʥʘ 60% ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʡ ʫ 

ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʅR=1,61 (95% ɼʀ 1,4-1,98)) [186]. 

ʆʜʥʘʢʦ, ʫʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʣʠʷʥʠʷ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʪʩʫʪʩʪʚʫʶʪ [49; 53].  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʩʣʠʧʠʜʝʤʠʷ, ʚʳʷʚʣʷʝʤʘʷ ʫ 45-60% ʜʝʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʘʜʠʠ ʍɹʇ, ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʢʘʟʳʚʘʝʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʥʝ ʛʣʦʤʝʨʫʣʷʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ [188-189].  

ʅʝʟʘʚʠʩʠʤʦʝ ʟʥʘʯʝʥʠʝ ʛʠʧʝʨʫʨʠʢʝʤʠʠ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʍɹʇ ʫ ʜʝʪʝʡ 

ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Rodenbach ʠ ʩʦʘʚʪ. (n=627, ʚʦʟʨʘʩʪ 

12,3 (IQR 8,6-15,6) ʣʝʪ): ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʠʣʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʥʘ Ó30% 

ʦʪ ʠʩʭʦʜʥʦʡ ʩʦʢʨʘʱʘʣʦʩʴ ʥʘ 38% (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʠ 0,62 (95% ɼʀ 0,45-0,85)) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʫʨʠʢʝʤʠʝʡ (ʤʦʯʝʚʘʷ ʢʠʩʣʦʪʘ 

>7,5 ʤʛ/ʜʣ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʩ ʫʨʦʚʥʝʤ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʢʨʦʚʠ <5,5 ʤʛ/ʜʣ 

[182]. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʤ ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʨʠʩʢ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 28% 

(ʅR=1,28 (95% ɼʀ 1,21-1,35)) ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʢʨʦʚʠ ʥʘ ʢʘʞʜʳʝ 

1 ʤʛ/ʜʣ, ʠ ʜʦʩʪʠʛʘʣ 350% ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʦʡ ʛʠʧʝʨʫʨʠʢʝʤʠʝʡ (ʅR=3,59 

(95% ɼʀ 2,55-5,06)) [183]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʥʥʳʝ ʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʟʥʘʯʝʥʠʠ 

ʛʠʧʝʨʫʨʠʢʝʤʠʠ ʜʣʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʢʨʦʚʠ ʥʘ ʧʦʯʝʯʥʳʡ ʧʨʦʛʥʦʟ 

ʧʘʮʠʝʥʪʦʚ ʩ ʍɹʇ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [190]. 

ɸʥʝʤʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʘʮʠʜʦʟ, ʚʳʷʚʣʷʝʤʳʝ ʫ 40-45% ʜʝʪʝʡ ʩ ʍɹʇ, ʪʘʢʞʝ 

ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʯʝʯʥʳʤ ʠʩʭʦʜʦʤ [49; 181; 190]. ʈʠʩʢ 

ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʫ ʜʝʪʝʡ ʩ ʫʨʦʚʥʝʤ ʙʠʢʘʨʙʦʥʘʪʦʚ ʢʨʦʚʠ <18 ʤʕʢʚ/ʣ ʙʳʣ ʙʦʣʝʝ 

ʯʝʤ ʚ 2 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʠʤʝʚʰʠʤʠ ʫʨʦʚʝʥʴ ʙʠʢʘʨʙʦʥʘʪʦʚ 

>22 ʤʕʢʚ/ʣ: ʅR=2,44 (95% ɼʀ 1,43-4,15) - ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 4ʉ (n=704) ʠ ʅR=2,16 
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(95% ɼʀ 1,05-4,44) - ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ CKiD (n=858) [49, 190]. ɺʣʠʷʥʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ ʥʘ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʉʂʌ ʥʝ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [49; 180].  

ɼʘʥʥʳʝ ʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʘʥʝʤʠʠ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʍɹʇ 

ʪʘʢʞʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʥʝʤʠʷ ʘʩʩʦʮʠʠʨʦʚʘʣʘʩʴ ʩ 2-4-ʭ ʢʨʘʪʥʳʤ 

ʧʦʚʳʰʝʥʠʝʤ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ, ʩ ʜʨʫʛʦʡ - ʥʝ ʦʢʘʟʳʚʘʣʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʯʝʯʥʳʝ ʠʩʭʦʜʳ ʫ ʜʝʪʝʡ [49; 169; 180; 192].  

ɺʝʨʦʷʪʥʦ, ʚʢʣʘʜ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʍɹʇ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ ʫʨʦʚʥʷ 

ʠʩʭʦʜʥʦʡ ʉʂʌ ʫ ʧʘʮʠʝʥʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʩʪʨʦʝʥʳ 

ʥʘ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʙʦʣʝʝ 2/3 ʜʝʪʝʡ ʩ ʥʝ ʛʣʦʤʝʨʫʣʷʨʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ ʠ ʩ ʍɹʇ 3 ʠ ʙʦʣʝʝ ʩʪʘʜʠʷʤʠ [50; 53; 54; 169]. ʆʜʥʘʢʦ, ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ɸɻ, ʠʩʭʦʜʥʘʷ ʉʂʌ, ʥʘʣʠʯʠʝ ʠ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ 

[50; 169]. ɿʥʘʯʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʦʩʪʘʝʪʩʷ ʥʝ ʠʟʚʝʩʪʥʳʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ɸʣʴʧʦʨʪʘ, 

ʦʩʦʙʝʥʥʦ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʥʜʨʦʤ ɸʣʴʧʦʨʪʘ - ʚʪʦʨʦʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʧʨʦʛʥʦʟʘ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʠ ʧʦʣʦʤ ʧʘʮʠʝʥʪʦʚ ʚ ʩʣʫʯʘʝ                                    

ʍ-ʩʮʝʧʣʝʥʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʘʟʚʠʪʠʝ ʍʉɸ ʦʙʫʩʣʦʚʣʝʥʦ 

ʢʘʫʟʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʢʦʜʠʨʫʶʱʝʤ Ŭ5-ʮʝʧʴ ʢʦʣʣʘʛʝʥʘ IV 

ʪʠʧʘ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʍʉɸ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʠ ʥʝ ʠʟʫʯʝʥʘ 

ʚ ʢʦʛʦʨʪʝ ʨʦʩʩʠʡʩʢʠʭ ʧʘʮʠʝʥʪʦʚ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ ʧʨʠ ʍʉɸ ʧʨʦʭʦʜʠʪ ʦʪ ʩʪʘʜʠʠ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʛʝʤʘʪʫʨʠʠ ʯʝʨʝʟ ʩʪʘʜʠʶ ʛʝʤʘʪʫʨʠʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʢ ʩʥʠʞʝʥʠʶ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ. ʇʘʮʠʝʥʪʳ ʩ ʍʉɸ ʤʦʛʫʪ ʠʤʝʪʴ ʅʉ ʠ ʢʠʩʪʦʟ 

ʧʦʯʝʢ, ʯʘʩʪʦʪʘ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʫ ʜʝʪʝʡ. 

ʊʠʧʠʯʥʳʤʠ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʍʉɸ ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ 
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ʉʅʊ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ, ʚʳʷʚʣʷʝʤʳʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʥʦʡ ʯʘʩʪʦʪʦʡ ʚ ʨʘʟʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. ʏʘʩʪʦʪʘ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʤʘʣʦ ʠʟʫʯʝʥʳ ʫ ʜʝʪʝʡ ʩ ʍʉɸ. ʋʯʠʪʳʚʘʷ, ʯʪʦ Ŭ5-ʮʝʧʴ ʢʦʣʣʘʛʝʥʘ IV 

ʪʠʧʘ ʦʙʨʘʟʫʝʪ ʙʘʟʘʣʴʥʫʶ ʤʝʤʙʨʘʥʫ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʘʦʨʪʳ ʠ ʘʨʪʝʨʠʡ, ʘ 

ʪʘʢʞʝ ʢʣʠʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʜʠʣʘʪʘʮʠʠ ʠ ʘʥʝʚʨʠʟʤʳ ʘʦʨʪʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ, 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʦʨʪʦ- ʠ ʘʨʪʝʨʠʦʧʘʪʠʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʍʉɸ. ɺʦʧʨʦʩ ʦ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʠʣʘʪʘʮʠʠ ʘʦʨʪʳ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʉɸ, ʚ ʮʝʣʦʤ, ʠ ʜʣʷ ʜʝʪʝʡ ʚ ʯʘʩʪʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ.  

ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʉɸ ʩʚʷʟʘʥʦ ʩ ʧʝʨʚʠʯʥʳʤ 

ʜʝʬʝʢʪʦʤ ɻɹʄ ʠ ʚʪʦʨʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʦʜʦʮʠʪʦʧʘʪʠʠ ʠ ʌʉɻʉ. ʊʷʞʝʩʪʴ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʍʉɸ 

ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʠ ʧʦʣʦʤ ʧʘʮʠʝʥʪʦʚ 

(ʥʝʤʦʜʠʬʠʮʠʨʫʝʤʳʝ ʬʘʢʪʦʨʳ ʧʨʦʛʥʦʟʘ). ɺʣʠʷʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ 

ʬʝʥʦʪʠʧ ʠ ʧʦʯʝʯʥʳʡ ʠʩʭʦʜ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʤʘʣʦ ʠʟʫʯʝʥʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʪʝʤʧʳ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ ʧʨʠ ʍʉɸ ʚʣʠʷʝʪ ʪʝʨʘʧʠʷ ʠʈɸɸʉ, ʦʜʥʘʢʦ, ʬʘʢʪʦʨʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥ.r ʂʘʢ ʠ ʧʨʠ ʜʨʫʛʠʭ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʯʝʢ, ʥʘ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʉɸ ʤʦʛʫʪ ʚʣʠʷʪʴ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʧʨʦʪʝʠʥʫʨʠʷ ʠ ʜʨʫʛʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʤʦʜʠʬʠʮʠʨʫʝʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʜʝʪʝʡ ʩ ʍʉɸ. 
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ɻʃɸɺɸ 2. ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1. ʆʙʲʝʢʪʳ ʠ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʜʝʪʠ ʩ ʍʉɸ. ʅʘʙʦʨ ʧʘʮʠʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʯʠʩʣʘ 

ʜʝʪʝʡ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʉɸ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʥʝʬʨʦʣʦʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ 

ʦʪʜʝʣʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʧʦʯʝʢ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʄ.ʉ. 

ʀʛʥʘʪʦʚʦʡ (ʨʫʢʦʚʦʜʠʪʝʣʴ - ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʃ.ʉ. ʇʨʠʭʦʜʠʥʘ) 

ʆʙʦʩʦʙʣʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʖ.ɽ. 

ɺʝʣʴʪʠʱʝʚʘè ʌɻɸʆʋ ɺʆ ʈʅʀʄʋ ʠʤ. ʅ.ʀ. ʇʠʨʦʛʦʚʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʜʠʨʝʢʪʦʨ - 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɼ.ɸ. ʄʦʨʦʟʦʚ) ʚ ʧʝʨʠʦʜ ʩ 05.2009 ʧʦ 10.2024 

ʚʢʣʶʯʠʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: 

1. ʧʘʪʦʛʝʥʥʳʝ, ʚʝʨʦʷʪʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5, 

2. ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ 2-17 ʣʝʪ, 

3. ʨʉʂʌ >60 ʤʣ/ʤʠʥ/1,73ʤ2, 

4. ʢʘʪʘʤʥʝʟ Ó5 ʣʝʪ; 

ʂʨʠʪʝʨʠʠ ʥʝʚʢʣʶʯʝʥʠʷ: 

1. ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ/ʠʣʠ ʩʦʩʪʦʷʥʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʣʠʷʶʱʠʭ 

ʥʘ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʨʦʞʜʝʥʥʳʝ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʩʣʫʯʘʠ ʦʩʪʨʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʝʢ ʚ 

ʘʥʘʤʥʝʟʝ, ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʘʦʨʪʳ ʠ ʩʦʩʫʜʦʚ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ, ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ 

ʨʘʜʠʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʥʘ ʘʙʜʦʤʠʥʘʣʴʥʫʶ, ʧʦʷʩʥʠʯʥʫʶ ʦʙʣʘʩʪʠ, 

2. ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʉʅʊ, 

3. ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʨʦʛʦʚʠʮʳ, ʭʨʫʩʪʘʣʠʢʘ ʠ ʩʝʪʯʘʪʢʠ ʛʣʘʟ; 
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ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: ʨʘʟʚʠʪʠʝ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʯʝʯʥʳʡ ʠʩʭʦʜ ʧʘʮʠʝʥʪʦʚ. 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʣʘʥʫ, ʚʢʣʶʯʘʷ ʧʨʦʚʝʜʝʥʠʝ 

ʦʙʱʠʭ, ʩʧʝʮʠʘʣʴʥʳʭ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʬʪʘʣʴʤʦʩʢʦʧʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʫʭʘ. 

 

2.2. ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ 3 ʵʪʘʧʘ:  

1. ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʙʦʨʢʠ ʜʝʪʝʡ ʩ ʍʉɸ, 

2. ʩʙʦʨ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʘʥʘʤʥʝʟʘ, ʜʘʥʥʳʭ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʭʘʨʘʢʪʝʨʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʦʚ ʚ ʜʠʥʘʤʠʢʝ 

ʥʘʙʣʶʜʝʥʠʷ, 

3. ʧʨʦʚʝʜʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠ ̫ʠ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠ ̫ʟʘʙʦʣʝʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʯʝʢ ʦʮʝʥʠʚʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ 

ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʦʪʠʧ-

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ 

COL4A5 ʜʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-, ʥʦʥʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ ʠ ʩ ʚʘʨʠʘʥʪʘʤʠ ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ, ʘ ʪʘʢʞʝ ʥʘ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʠʩʩʝʥʩ- ʠ ʥʝ ʤʠʩʩʝʥʩ- ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ; ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʜʝʪʝʡ ʩ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʦʜʛʨʫʧʧʳ: ʣʦʢʘʣʠʟʘʮʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʵʢʟʦʥʘʭ 1-20 ʠ 21-53, ʛʣʠʮʠʥʦʚʘʷ ʠ ʥʝ ʛʣʠʮʠʥʦʚʘʷ 

ʤʠʩʩʝʥʩ-ʟʘʤʝʥʘ, ʟʘʤʝʥʘ ʛʣʠʮʠʥʘ ʥʘ ʘʩʧʘʨʘʛʠʥ/ʘʨʛʠʥʠʥ/ʛʣʫʪʘʤʠʥ/ʚʘʣʠʥ ʠ ʥʘ 

ʘʣʘʥʠʥ/ʩʝʨʠʥ/ʮʠʩʪʝʠʥ;  ʪʘʢ ʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʯʝʥʠ ̫ ʍʉɸ ʚ ʩʝʤʴʷʭ 

ʧʘʮʠʝʥʪʦʚ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʍʉɸ ʠ ʯʘʩʪʦʪʳ ʘʣʣʝʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 174 ʜʝʪʝʡ ʠʟ ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʩʝʤʝʡ. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦʯʝʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ: ʜʝʪʠ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ (n=22) ʠ ʜʝʪʠ ʩ ʥʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʦʯʝʢ ʚ ʜʠʥʘʤʠʢʝ (n=163). ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʦʯʝʯʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʦ ʩʥʠʞʝʥʠʝ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 (ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ). ʋʯʠʪʳʚʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʚʳʩʦʢʠʡ ʨʠʩʢ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʟʫʯʘʝʤʦʡ ʢʦʛʦʨʪʝ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ 

ʜʝʚʦʯʝʢ ʩ ʍʉɸ, ʙʳʣʠ ʚʚʝʜʝʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʢʨʠʪʝʨʠʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

(ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʩʭʦʜʳ): ʧʦʷʚʣʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ (ʙʝʣʦʢ ʤʦʯʠ >100 ʤʛ/ʤ2/ʩʫʪ) ʠ 

ʩʥʠʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ (ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2).  

ɺʣʠʷʥʠʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʥʘ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ 

ʧʨʠ ʍʉɸ ʦʮʝʥʠʚʘʣʦʩʴ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʛʨʫʧʧ ʜʝʪʝʡ, ʧʦʣʫʯʘʚʰʠʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʫʯʝʪʦʤ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʩʪʘʨʪʘ ʪʝʨʘʧʠʠ) ʠ ʥʝ ʧʦʣʫʯʘʚʰʠʭ 

ʣʝʯʝʥʠʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ; ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ  ʯʘʩʪʦʪ r

ʩʥʠʞʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ (ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ Ó30% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ), 

ʜʠʥʘʤʠʢʠ ʧʨʦʪʝʠʥʫʨʠʠ, ʨʉʂʌ ʠ ʫʨʦʚʥʷ ʩʨʝʜʥʝʛʦ ɸɼ (z-score) ʟʘ ʩʫʪʢʠ ʥʘ ʬʦʥʝ 

ʣʝʯʝʥʠʷ, ʯʘʩʪʦʪ rʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ. ɼʦʟʳ 

ʠʈɸɸʉ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦ ʨʘʤʠʧʨʠʣʫ ʠ ʣʦʟʘʨʪʘʥʫ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ 

ʤʠʥʠʤʘʣʴʥʳʝ (<50% ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ), ʩʨʝʜʥʠʝ (50-75% ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ) ʠ 

ʚʳʩʦʢʠʝ (>75% ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ).  

ɸʥʘʣʠʟ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʧʨʦʚʦʜʠʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ, 

ʫʨʦʚʥʷ ɸɼ (ʥʦʨʤʘ <90 ʧʨʦʮ., ʧʦʚʳʰʝʥʥʦʝ - Ó90 - <95 ʧʨʦʮ., ɸɻ -Ó95 ʧʨʦʮ.), 

ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥ ̫ʧʨʦʪʝʠʥʫʨʠʠ (100 - <500, 500 - <1000, Ó1000 ʤʛ/ʤ2/ʩʫʪ) ʠ ʨʉʂʌ 

(ʥʦʨʤʘ - Ó90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʠ ʩʥʠʞʝʥʥʘʷ - <90 ʤʣ/ʤʠʥ/1,73 ʤ2), ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʥʘʣʠʯʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ 
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ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ (ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ, ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ, ʩʪʘʜʠʷ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ). 

 

2.3. ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ 

 

ɺ ʦʜʥʦʮʝʥʪʨʦʚʦʝ ʢʦʛʦʨʪʥʦʝ ʨʝʪʨʦ-ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ 185 ʜʝʪʝʡ ʩ ʍʉɸ (ʤʘʣʴʯʠʢʠ n=102; 55,1%) ʠʟ 174 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʩʝʤʝʡ. 

ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʠʣ 7,6Ñ1,8 ʛʦʜʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ (7,8Ñ2,1 ʠ 7,5Ñ1,7 ʣʝʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,912). ɺʦʟʨʘʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʩ ʍʉɸ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʊʘʙʣʠʮʝ 2.1. 

 

ʊʘʙʣʠʮʘ 2.1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʍʉɸ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ (n=185) 

ʇʘʨʘʤʝʪʨʳ 

(n, %) 

ɺʦʟʨʘʩʪ ɺʩʝʛʦ 

ʈʘʥʥʠʡ 

(1-3 ʛʦʜʘ) 

ɼʦʰʢʦʣʴʥʳʡ 

(4-6 ʣʝʪ) 

ʄʣʘʜʰʠʡ 

ʰʢʦʣʴʥʳʡ  

(7-11 ʣʝʪ) 

ʉʪʘʨʰʠʡ 

ʰʢʦʣʴʥʳʡ 

(12-15 ʣʝʪ) 

ʄʘʣʴʯʠʢʠ  4 

(3,9%) 

34 

(33,3%) 

46 

(45,1%) 

18 

(17,6%) 

102 (55,1%) 

ɼʝʚʦʯʢʠ  3 

(3,6%) 

30 

(36,1%) 

38 

(45,8%) 

12 

(14,5%) 

83 (44,9%) 

ʀʪʦʛʦ 7 

(3,8%) 

64 

(34,6%) 

84 

(45,4%) 

30 

(16,2%) 

185 (100%) 

 

ʆʪʷʛʦʱʝʥʥʳʡ ʧʦ ʟʘʙʦʣʝʚʘʥʠʷʤ ʧʦʯʝʢ ʘʥʘʤʥʝʟ ʦʪʤʝʯʘʣʩʷ ʚ 73,0% (n=127) 

ʩʝʤʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʤʝʡʥʳʝ ʩʣʫʯʘʠ ʍɹʇ 5 ʩʪ. ʚ 61,4% (n=78) ʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ 

ʛʝʤʘʪʫʨʠʠ ʚ 24,4% (n=31) ʩʣʫʯʘʝʚ; ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ 

ʠ ʤʦʯʝʢʘʤʝʥʥʫʶ ʙʦʣʝʟʥʴ ʚʳʷʣʷʣʠʩʴ ʚ 6,3% (n=11) ʠ 4,0% (n=7) ʩʝʤʴʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʅʊ ʦʪʤʝʯʘʣʘʩʴ ʚ 39,1% (n=68) ʩʝʤʝʡ, ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ - ʚ 55,2% ʩʝʤɹ̫ ʭ, ʚʢʣʶʯʘʷ ɸɻ (26,4%), ʠʰʝʤʠʯʝʩʢʫ  ʁʙʦʣʝʟʥ ɹ

ʩʝʨʜʮʘ (12,6%), ʠʥʩʫʣʴʪʳ (1,2%), ʩʦʯʝʪʘʥʥʫʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʧʘʪʦʣʦʛʠʶ 

(14,9%). 

ʇʝʨʠʥʘʪʘʣʴʥʳʡ ʘʥʘʤʥʝʟ ʙʳʣ ʦʪʷʛʦʱʝʥ ʫ 36,8% (n=68) ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

ʆʩʣʦʞʥʝʥʥʦʝ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʩ ʍʉɸ ʦʪʤʝʯʘʣʦʩʴ ʚ 31,4% 
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(n=58), ʚ ʪʦʤ ʯʠʩʣʝ: ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (n=38; 20,5%), 

ʧʨʝʵʢʣʘʤʧʩʠʷ (n=9; 4,9%), ɸɻ (n=8; 4,3%); 3 (1,6%) ʤʘʪʝʨʠ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʧʦʣʫʯʘʣʠ ʪʝʨʘʧʠʶ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘʤʠ ʧʦ ʧʦʚʦʜʫ ʧʨʦʪʝʠʥʫʨʠʠ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. ɺ 1/5 ʩʣʫʯʘʝʚ ʜʝʪʠ ʨʦʜʠʣʠʩʴ ʦʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ 

(n=34; 18,4%), ʚʢʣʶʯʘʷ ʨʘʥʥʠʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʫ 2,7% ʤʘʪʝʨʝʡ (n=5). 

ɺʥʫʪʨʠʫʪʨʦʙʥʫʶ ʟʘʜʝʨʞʢʫ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʠ ʥʠʟʢʫʶ ʜʣʷ ʩʨʦʢʦʚ ʛʝʩʪʘʮʠʠ ʤʘʩʩʫ 

ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠʤʝʣʠ 3,2% (n=6) ʠ 9,2% (n=17) ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 5,4% (n=10) ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʫʞʜʘʣʠʩʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 8 [5; 16] ʩʫʪʦʢ. 

ʄʘʥʠʬʝʩʪʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʦʪʤʝʯʘʣʘʩʴ ʚ ʚʦʟʨʘʩʪʝ 2,1 

[1,6; 7,5] ʣʝʪ ʚ ʚʠʜʝ ʪʦʨʧʠʜʥʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʠʢʨʦʛʝʤʘʪʫʨʠʠ (n=172; 93,0%), 

ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ (n=11; 5,9%), ʅʉ (n=2; 1,1%). ʕʧʠʟʦʜʳ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ ʥʘ ʬʦʥʝ 

ʠʥʪʝʨʢʫʨʝʥʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 43,8% (n=81) ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʙʶʪʦʤ 

ʚ ʚʦʟʨʘʩʪʝ 2,0 [1,5; 3,0] ʣʝʪ. 

ʅʘ ʤʦʤʝʥʪ ʧʝʨʚʠʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʝʠʥʫʨʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 28,7%, 

ʩʥʠʞʝʥʠʝ ʨʉʂʌ - ʫ 5,4%, ɸɻ - ʫ 4,3% ʧʘʮʠʝʥʪʦʚ. ʇʨʦʪʝʠʥʫʨʠʷ, ʚʢʣʶʯʘʷ 

ʵʢʩʢʨʝʮʠʶ ʙʝʣʢʘ ʩ ʤʦʯʦʡ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʚʩʪʨʝʯʘʣʘʩʴ ʫ ʤʘʣʴʯʠʢʦʚ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʠʤʝʣʦ ʩʦʭʨʘʥʥʫʶ ʨʉʂʌ, ʍɹʇ 2 ʩʪ. 

ʦʪʤʝʯʘʣʘʩʴ ʫ 5,4% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ʩʦʧʦʩʪʘʚʠʤʦʡ ʯʘʩʪʦʪʦʡ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ 

ʠ ʜʝʚʦʯʝʢ. ʇʦ ʜʘʥʥʳʤ ʋɿʀ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʦʯʝʢ ʚʳʷʚʣʷʣʦʩʴ ʫ 51,4% ʜʝʪʝʡ, 

ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʦʯʝʢ (ʆʆʇ) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʥʦʨʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʉʨʝʜʥʠʡ ʆʆʇ ʙʳʣ ʩʦʧʦʩʪʘʚʠʤ ʚ ʧʦʜʛʨʫʧʧʘʭ ʤʘʣʴʯʠʢʦʚ 

ʠ ʜʝʚʦʯʝʢ ʩ ʍʉɸ: 191,1Ñ46,1 ʠ 188,8Ñ47,1 ʩʤ3/ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p=0,892). 

ʕʢʩʪʨʘʨʝʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʉʅʊ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 1,1% ʜʝʪʝʡ; ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʥʠ ʫ ʦʜʥʦʛʦ 

ʧʘʮʠʝʥʪʘ. ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 2.2. 
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ʊʘʙʣʠʮʘ 2.2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʩ ʍʉɸ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ (n=185) 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ɺʩʝ ʜʝʪʠ 

(n=185) 

ʄʘʣʴʯʠʢʠ 

(n=102) 

ɼʝʚʦʯʢʠ 

(n=83) 

p 

n % n % n % 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 8 4,3 6 5,9 2 2,4   0,234 

ʉʝʥʩʦʥʝʚʨʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ 3 1,1 3 2,9 0 0   0,086 

ʇʨʦʪʝʠʥʫʨʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 53 28,7 41 40,2 12 14,5 <0,001 

      100 - <500 ʤʛ/ʤ2/ʩʫʪ 28 15,1 18 17,7 10 12,1   0,281 

      500 - <1000 ʤʛ/ʤ2/ʩʫʪ 9 4,9 8 7,8 1 1,2   0,029 

      Ó1000 ʤʛ/ʤ2/ʩʫʪ 16 8,7 15 14,7 1 1,2 <0,001 

ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ  

     1 ʩʪ. 175 94,6 94 92,2 81 97,6   0,078 

     2 ʩʪ. 10 5,4 8 7,8 2 2,4   0,386 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʯʝʢ ʧʦ ʋɿʀ 95 51,4 57 55,9 38 45,8   0,178 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʥʥʫʶ 

ʤʠʢʨʦʩʢʦʧʠʶ (ʕʄ), ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 94 (50,8%) ʜʝʪʷʤ (ʤʘʣʴʯʠʢʠ n=63; 67,0%) ʚ 

ʚʦʟʨʘʩʪʝ 12,2Ñ3,1 ʣʝʪ. ʕʢʩʧʨʝʩʩʠʷ Ŭ3 ʠ Ŭ5 ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ ʤʝʪʦʜʦʤ 

ʀɻʍ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫ 35 (18,9%; ʚʦʟʨʘʩʪ 13 [11;16] ʣʝʪ) ʧʘʮʠʝʥʪʦʚ (ʤʘʣʴʯʠʢʠ n=18; 

51,4%). ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʦʚʝʜʝʥʠʶ ʥʝʬʨʦʙʠʦʧʩʠʠ ʙʳʣʠ: ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʩʠʥʜʨʦʤ 

ɸʣʴʧʦʨʪʘ (n=50; 53,2%), ʧʦʜʦʟʨʝʥʠʝ ʥʘ IgA-ʥʝʬʨʦʧʘʪʠʶ (n=23; 24,5%), ʉʈʅʉ 

(n=2; 2,1%), ʧʨʦʪʝʠʥʫʨʠʷ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ / ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (n=19; 

20,2%). 

ʊʝʨʘʧʠʶ ʠʈɸɸʉ ʧʦʣʫʯʘʣʠ 144 (77,8%) ʨʝʙʝʥʢʘ, ʚʢʣʶʯʘʷ 90 ʤʘʣʴʯʠʢʦʚ ʠ 54 

ʜʝʚʦʯʢʠ (88,2% ʠ 65,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001), ʚ ʪʦʤ ʯʠʩʣʝ 130 ʜʝʪʝʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 5 ʣʝʪ; ʩʨʝʜʥʷʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʨʘʤʠʧʨʠʣʫ ʥʘ ʤʦʤʝʥʪ 

ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʣʘ 3,6Ñ0,9 ʤʛ/ʤ2/ʩʫʪ.  

 

2.4. ʆʙʱʝʝ ʢʣʠʥʠʯʝʩʢʦʝ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ, ʧʨʝʵʢʣʘʤʧʩʠʷ, 

ʵʢʣʘʤʧʩʠʷ) ʠ ʨʦʜʦʚ (ʩʨʦʢ ʛʝʩʪʘʮʠʠ, ʭʘʨʘʢʪʝʨ (ʦʧʝʨʘʪʠʚʥʳʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ)), 

ʩʦʩʪʦʷʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ (ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ, ʦʮʝʥʢʘ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ) ʦʮʝʥʠʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʧʨʦʩʘ ʨʦʜʠʪʝʣʝʡ. ʈʦʜʳ ʥʘ ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ <37 ʠ <34 ʥʝʜʝʣʴ 
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ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʠ ʨʘʥʥʠʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[193]. ʄʘʩʩʘ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ <2 z-ʢʨʠʪʝʨʠʝʚ ʦʪ ʥʦʨʤʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʛʝʩʪʘʮʠʦʥʥʦʤʫ ʚʦʟʨʘʩʪʫ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʥʠʟʢʘʷ, ʜʣʠʥʘ ʪʝʣʘ <2 z-ʢʨʠʪʝʨʠʝʚ ʦʪ 

ʥʦʨʤʳ ʩ ʫʯʝʪʦʤ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ ʢʨʠʪʝʨʠʝʤ ʟʘʜʝʨʞʢʠ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ [194].  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʍʉɸ ʫ ʧʨʦʙʘʥʜʘ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ: ʚʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ, ʚʳʨʘʞʝʥʥʦʩʪʴ, ʜʠʥʘʤʠʢʘ ʤʦʯʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ (ʛʝʤʘʪʫʨʠʷ, ʘʣʴʙʫʤʠʥʫʨʠʷ, ʧʨʦʪʝʠʥʫʨʠʷ), ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ɸɻ, 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ, ʉʅʊ, ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ ʠ ʜʘʥʥʳʭ ʦ ʪʝʨʘʧʠʠ ʠʈɸɸʉ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ ʚʢʣʶʯʘʣʦ: ʩʙʦʨ ʞʘʣʦʙ, ʦʮʝʥʢʫ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʤ ʘʥʪʨʦʧʦʤʝʪʨʠʠ (ʨʦʩʪ, ʤʘʩʩʘ ʪʝʣʘ, ʠʥʜʝʢʩ ʤʘʩʩʳ 

ʪʝʣʘ (ʀʄʊ), ʚʳʨʘʞʝʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ (SDS) ʦʪ ʥʦʨʤʳ), 

ʠʟʤʨʝʥʝʥʠʝ ʫʨʦʚʥʷ ɸɼ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ [195]. ʀʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ 

ʦʞʠʨʝʥʠʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʧʨʠ ʀʄʊ ʜʝʪʝʡ +1 ʜʦ +2 SDS ʠ Ó +2 SDS, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [196]. ʋʨʦʚʝʥʴ ɸɼ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ 3 ʨʘʟʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ ʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ ʠ ʨʦʩʪʫ ʨʝʙʝʥʢʘ, ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ 

ʥʦʨʤʘʣʴʥʳʡ, ʧʦʚʳʰʝʥʥʳʡ ʠ ɸɻ, ʚʢʣʶʯʘʷ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʩʠʩʪʦʣʠʯʝʩʢʫʶ ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʫʶ ɸɻ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ (ʉɸɼ) ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ (ɼɸɼ) (ʊʘʙʣʠʮʘ 2.3) [197]. 

ʉʫʪʦʯʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ɸɼ (ʉʄɸɼ) ʧʨʦʚʦʜʠʣʦʩʴ ʜʝʪʷʤ Ó5 ʣʝʪ (ʨʦʩʪ 

Ó120 ʩʤ) ʤʝʪʦʜʦʤ ʦʩʮʠʣʣʦʤʝʪʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʦʚ ɸɺʈʄ-0,2/ʄ ʠ 3-

ʭ ʤʘʥʞʝʪ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʤʝʨʦʚ ("BPLab", ʈʦʩʩʠʷ, çʄʝʜʠʪʝʭè, ɺʝʥʛʨʠʷ). ɸɼ 

ʠʟʤʝʨʷʣʦʩʴ ʩ ʠʥʪʝʨʚʘʣʦʤ 15 ʤʠʥʫʪ ʚ ʜʥʝʚʥʦʝ ʠ 30 ʤʠʥʫʪ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʜʥʝʚʥʠʢʫ ʧʘʮʠʝʥʪʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʬʠʨʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠ ̫ʉɸɼ, ɼɸɼ, ʩʨʝʜʥʝʛʦ 

ɸɼ (ʉʨɸɼ), ʧʫʣʴʩʦʚʦʛʦ ɸɼ (ʇɸɼ), ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ɸɼ ʜʥʝʤ, ʥʦʯʴʶ, ʟʘ ʩʫʪʢʠ, 

ʦʮʝʥʠʚʘʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʬʝʨʝʥʩʥʳʭ ʪʘʙʣʠʮ, ʫʯʠʪʳʚʘʶʱʠʭ ʧʦʣ, ʚʦʟʨʘʩʪ 

ʠʣʠ ʨʦʩʪ ʨʝʙʝʥʢʘ [197; 198]. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʜʥʠʝ 
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ʫʨʦʚʥʠ ɸɼ ʟʘ 24 ʯʘʩʘ, ʚʳʨʘʞʝʥʥʳʝ ʚ z-ʢʨʠʪʝʨʠʷʭ: ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ (zʉɸɼ), 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ (zɼɸɼ), ʉʨɸɼ (zʉʨɸɼ), ʇɸɼ (zʇɸɼ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʩʥʠʞʝʥʠʷ ʉɸɼ ʠ ɼɸɼ ʥʦʯʴʶ - ʩʫʪʦʯʥʦʛʦ ʠʥʜʝʢʩʘ (ʉʀ; ʥʦʨʤʘ 10-22%) ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʜʝʪʝʡ: çdippersè (ʉʀ 10-22%), çnon-dippersè (ʉʀ 0-10%), çover-

dippersè (ʉʀ >22%), çnight-peakersè (ʉʀ <0%). ʅʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʨʦʚʥʝʡ 

ɸɼ ʧʦ ʜʘʥʥʳʤ ʨʘʟʦʚʳʭ ʠʟʤʝʨʝʥʠʷʭ ʠ ʉʄɸɼ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʝʪʠ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ɸɼ ʠ ɸɻ, ʚʢʣʶʯʘʷ ʩʢʨʳʪʫʶ ʠ ɸɻ çʙʝʣʦʛʦ ʭʘʣʘʪʘè (ʊʘʙʣʠʮʘ 

2.4) [197; 198]. 

 

ʊʘʙʣʠʮʘ 2.3 - ɻʨʘʜʘʮʠʷ ʫʨʦʚʥʷ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ɸɼ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʂʘʪʝʛʦʨʠʷ  ɼʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ <16 ʣʝʪ ʇʦʜʨʦʩʪʢʠ Ó16 ʣʝʪ 

ʅʦʨʤʘʣʴʥʦʝ ɸɼ <90 ʧʨʦʮ. <130/85 ʤʤ ʨʪ ʩʪ 

ʇʦʚʳʰʝʥʥʦʝ ɸɼ  Ó90 ʧʨʦʮ., <95 ʧʨʦʮ. 130ï139/85ï90 ʤʤ ʨʪ ʩʪ 

ɸɻ Ó95 ʧʨʦʮ. Ó140/90 ʤʤ ʨʪ ʩʪ 

1 ʩʪ. Ó95 ʜʦ 99 ʧʨʦʮ. + 5 ʤʤ ʨʪ ʩʪ 140ï159/90ï99 ʤʤ ʨʪ ʩʪ 

2 ʩʪ. Ó99 ʧʨʦʮ. + 5 ʤʤ ʨʪ ʩʪ Ó160/100 ʤʤ ʨʪ ʩʪ 

ʀʟʦʣʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʦʣʠʯʝʩʢʘʷ ɸɻ 

ʉɸɼ Ó95 ʧʨʦʮ. 

ɼɸɼ <90 ʧʨʦʮ. 

ʉɸɼ Ó140 ʤʤ ʨʪ ʩʪ 

ɼɸɼ <85 ʤʤ ʨʪ ʩʪ  

ʀʟʦʣʠʨʦʚʘʥʥʘʷ 

ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ɸɻ 

ʉɸɼ <90 ʧʨʦʮ. 

ɼɸɼ Ó95 ʧʨʦʮ.  

ʉɸɼ <130 ʤʤ ʨʪ ʩʪ  

ɼɸɼ Ó90 ʤʤ ʨʪ ʩʪ 

 

ʊʘʙʣʠʮʘ 2.4 - ɻʨʘʜʘʮʠʷ ʫʨʦʚʥʷ ɸɼ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʦʚ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʉʄɸɼ 

ʂʘʪʝʛʦʨʠʷ ʉɸɼ, ɼɸɼ ʧʦ ʜʘʥʥʳʤ 

ʨʘʟʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʉʨʝʜʥʝʝ ʉɸɼ, ɼɸɼ ʧʦ ʜʘʥʥʳʤ ʉʄɸɼ 

ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ 

<13 ʣʝʪ Ó13 ʣʝʪ <13 ʣʝʪ Ó13 ʣʝʪ 

ʅʦʨʤʘʣʴʥʦʝ ɸɼ <95 ʧʨʦʮ. <130/80  

ʤʤ ʨʪ ʩʪ 

<95 ʧʨʦʮ. ʉʨɸɼ24<125/75 ʤʤ ʨʪ ʩʪ 

ʉɸɼ24<130/80 ʤʤ ʨʪ ʩʪ 

ɼɸɼ24<110/65 ʤʤ ʨʪ ʩʪ ɸɻ ʙʝʣʳʭ ʭʘʣʘʪʦʚ Ó95 ʧʨʦʮ Ó130/80  

ʤʤ ʨʪ ʩʪ 

ʉʢʨʳʪʘʷ ɸɻ <95 ʧʨʦʮ. <130/80  

ʤʤ ʨʪ ʩʪ 

Ó95 ʧʨʦʮ. ʉʨɸɼ24Ó125/75 ʤʤ ʨʪ ʩʪ 

ʉɸɼ24Ó130/80 ʤʤ ʨʪ ʩʪ 

ɼɸɼ24Ó110/65 ʤʤ ʨʪ ʩʪ ɸʤʙʫʣʘʪʦʨʥʘʷ ɸɻ Ó95 ʧʨʦʮ. Ó130/80  

ʤʤ ʨʪ ʩʪ 

ʇʦʷʩʥʝʥʠʷ: ʉʨɸɼ24 - ʩʨʝʜʥʝʝ ɸɼ ʟʘ 24 ʯʘʩʘ; ʉɸɼ24 - ʩʨʝʜʥʝʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʟʘ 

24 ʯʘʩʘ; ɼɸɼ24 - ʩʨʝʜʥʝʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʟʘ 24 ʯʘʩʘ 

 

ʃʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 
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ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ ʘʢ. ʖ.ɽ. ɺʝʣʴʪʠʱʝʚʘ ɻɹʆʋ ɺʇʆ çʈʅʀʄʋ ʠʤ. 

ʅ.ʀ. ʇʠʨʦʛʦʚʘè ʄɿ ʈʌ (ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ - ʊ.ɺ. ɸʢʦʧʦʚʘ) ʠ ʚʢʣʶʯʘʣʦ: ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʨʦʚʥʝʡ ʦʙʱʝʛʦ 

ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʘ, ʢʨʝʘʪʠʥʠʥʘ (ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ NIST SRM 967), ʤʦʯʝʚʠʥʳ, ʤʦʯʝʚʦʡ 

ʢʠʩʣʦʪʳ, ʭʦʣʝʩʪʝʨʠʥʘ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ, ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʬʦʩʬʦʨʘ; ʦʙʱʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ rʤʦʯʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʵʢʩʢʨʝʮʠʠ ʘʣʴʙʫʤʠʥʘ 

ʠ ʩʫʪʦʯʥʦʡ ʧʦʪʝʨʠ ʙʝʣʢʘ (ʉʇɹ) ʩ ʤʦʯʦʡ (çBiosystems BTS-330è, ʀʩʧʘʥʠʷ). ɺ ʢʘʯʝʩʪʚʝ 

ʥʦʨʤʘʪʠʚʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʟʨʘʩʪʥʳʝ ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʂʨʠʪʝʨʠʝʤ ʛʝʤʘʪʫʨʠʠ ʷʚʣʷʣʦʩʴ ʥʘʣʠʯʠʝ >5 ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʦ ʜʘʥʥʳʤ 

ʤʠʢʨʦʩʢʦʧʠʠ ʦʩʘʜʢʘ ʤʦʯʠ [199]. ʂʨʠʪʝʨʠʝʤ ʘʣʴʙʫʤʠʥʫʨʠʠ ʙʳʣʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʘʣʴʙʫʤʠʥ/ʢʨʝʘʪʠʥʠʥ ʨʘʟʦʚʦʡ ʤʦʯʠ >30 ʤʛ/ʛ (>3 ʤʛ/ʤʤʦʣʴ) ʠʣʠ ʫʨʦʚʝʥʴ ʘʣʴʙʫʤʠʥʘ ʤʦʯʠ 

>30 ʤʛ/ʣ [199]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʉʇɹ ʩ ʤʦʯʦʡ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʥʘ 

ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʨʝʙʝʥʢʘ (ʥʦʨʤʘ - <100 ʤʛ/ʤ2/ʩʫʪ), ʚʳʜʝʣʷʣʠ ʧʨʦʪʝʠʥʫʨʠʶ 

ʤʠʥʠʤʘʣʴʥʦʛʦ (100 Ò ʉʇɹ <500 ʤʛ/ʤ2/ʩʫʪ), ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ (500 Òʉʇɹ <1000 

ʤʛ/ʤ2/ʩʫʪ) ʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ (ʉʇɹ Ó1000 ʤʛ/ʤ2/ʩʫʪ) ʫʨʦʚʥʝʡ. ʂʨʠʪʝʨʠʝʤ ʅʉ ʷʚʣʷʣʦʩʴ 

ʥʘʣʠʯʠʝ ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʠ (<30 ʛ/ʣ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ [199]. 

ʈʘʩʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪ ɹ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʨʉʂʌ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 

ʧʨʠʢʨʦʚʘʪʥʦʡ ʬʦʨʤʫʣʝ ʐʚʘʨʮʘ 2009 ʛ. (ʥʦʨʤʘ - ʨʉʂʌ 90-130 ʤʣ/ʤʠʥ/1,73 ʤ2) 

(ʌʦʨʤʫʣʘ 1) [199, 200]: 

ʨʉʂʌ (ʤʣ/ʤʠʥ/1,73 ʤ2) = 36,5 ʭ ʨʦʩʪ (ʩʤ)/ ʢʨʝʘʪʠʥʠʥ ʢʨʦʚʠ (ʤʢʤʦʣʴ/ʣ)  

(ʌʦʨʤʫʣʘ 1) 

ʉʪʘʜʠʷ ʍɹʇ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʨʉʂʌ ʩʦʛʣʘʩʥʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ KDIGO (ʊʘʙʣʠʮʘ 2.5) [201].  

ʌʫʥʢʮʠʠ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ ʫ ʜʝʪʝʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ (ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʦʯʠ ʚ ʨʘʟʦʚʦʡ ʫʪʨʝʥʥʝʡ 

ʧʦʨʮʠʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʘʷ ʧʨʦʙʘ), ʫʨʦʚʥʷ 

ʵʢʩʢʨʝʮʠʠ ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥʘ ʩ ʤʦʯʦʡ (ʥʦʨʤʘ <0,3 ʤʛ/ʣ), ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʘʥʘʣʴʮʝʚʦʡ ʨʝʘʙʩʦʨʙʮʠʠ ʬʦʩʬʘʪʦʚ (TmP/ʉʂʌ) ʧʦ ʌʦʨʤʫʣʝ 2: 
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TmP/ʉʂʌ (ʤʤʦʣʴ/ʣ) = ʈ ʢʨʦʚʠ - ʈ ʤʦʯʠ ʭ Cr ʢʨʦʚʠ  

      Cr ʤʦʯʠ 

ʇʦʷʩʥʝʥʠʷ: ʈ - ʬʦʩʬʦʨ (ʤʤʦʣʴ/ʣ); Cr - ʢʨʝʘʪʠʥʠʥ (ʤʤʦʣʴ/ʣ) 

(ʌʦʨʤʫʣʘ 2) 

ʅʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ TmP/ʨʉʂʌ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʣʷʝʪ: 2-4 

ʛʦʜʘ ï 1,04-2,79; 4-6 ʣʝʪ ï 1,05-2,60; 6-8 ʣʝʪ - 1,26-2,35; 8-9 ʣʝʪ ï 1,1-2,31; 10-12 

ʣʝʪ ï 1,15-2,58; 12-15 ʣʝʪ ï 1,18-2,09 ʤʤʦʣʴ/ʣ [199]. 

 

ʊʘʙʣʠʮʘ 2.5 - ʉʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 

ʉʪʘʜʠʷ ʍɹʇ ʨʉʂʌ, ʤʣ/ʤʠʥ/1,73 ʤ2 
1 >90 
2 60-90 
3 ɸ 45-59 
3 ɹ 30-44 
4 15-29 
5 <15 

 

ʋɿʀ ʧʦʯʝʢ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʘʧʧʘʨʘʪʝ çGeneral Electric ï 

Voluson 730 Pro/Expertè ʚ ɺ-ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʚʝʢʩʥʳʭ (2,5-7 ʄɻʮ) ʠ 

ʣʠʥʝʡʥʳʭ (6-11 ʄɻʮ) ʜʘʪʯʠʢʦʚ ʚ ʦʪʜʝʣʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʟʘʚ. ʦʪʜʝʣʝʥʠʝʤ - ʢ.ʤ.ʥ. ʃ.ɸ. ʇʦʣʝʱʫʢ). ʋ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʪʦʧʦʛʨʘʬʠʷ, ʨʘʟʤʝʨʳ, ʩʦʩʪʦʷʥʠʝ ʧʘʨʝʥʭʠʤʳ (ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʧʘʨʝʥʭʠʤʳ, 

ʵʭʦʛʝʥʥʦʩʪʴ) ʧʦʯʝʢ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʵʭʦʢʦʤʧʣʝʢʩʘ ʠ ʢʨʦʚʦʪʦʢʘ ʧʦ ʜʘʥʥʳʤ 

ʮʚʝʪʦʚʦʛʦ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʯʝʢ (V, ʤʣ) ʜʝʪʝʡ 

ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʌʦʨʤʫʣʝ 3: 

V=LWDˊ/6 

ʇʦʷʩʥʝʥʠʷ: L - ʜʣʠʥʘ, W - ʰʠʨʠʥʘ, D - ʪʦʣʱʠʥʘ ʧʦʯʢʠ (ʩʤ) 

(ʌʦʨʤʫʣʘ 3) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʦʯʝʢ (ʆʆʇ), ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʧʦ ʩʫʤʤʝ ʦʙʲʝʤʘ ʜʚʫʭ 

ʧʦʯʝʢ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʥʘ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʨʝʙʝʥʢʘ (ʩʤ3/ʤ2; 

ʥʦʨʤʘ 80-171 ʩʤ3/ʤ2), ʙʳʣ ʩʦʧʦʩʪʘʚʣʝʥ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʆʆʇ ʫ ʜʝʪʝʡ: ʥʦʨʤʘ - 10% Òʆʆʇ <90 ʧʨʦʮ., ʫʤʝʥʴʰʝʥʠʝ ï ʆʆʇ <10 ʧʨʦʮ., ʫʚʝʣʠʯʝʥʠʝ 
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ï ʆʆʇ Ó95 ʧʨʦʮ. [202]. ɺ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʢʠʩʪ ʚ ʧʘʨʝʥʭʠʤʝ ʧʦʯʝʢ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʭ 

ʣʦʢʘʣʠʟʘʮʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ. 

ʕʍʆ-ʂɻ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʘʧʧʘʨʘʪʝ Acuson Sequoila 512 

(Siemens, ɻʝʨʤʘʥʠʷ) ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʦʪʜʝʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʟʘʚ. ʦʪʜʝʣʝʥʠʝʤ - ʢ.ʤ.ʥ. ʂ.ʄ. ʊʫʪʝʣʴʤʘʥ). ʋ ʧʘʮʠʝʥʪʦʚ 

ʦʮʝʥʠʚʘʣʦʩʴ ʩʦʩʪʦʷʥʠʷ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ, ʢʦʥʝʯʥʦʛʦ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ 

ʜʠʘʤʝʪʨʘ (ʂʉɼ) ʠ ʢʦʥʝʯʥʦʛʦ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ (ʂɼɼ), ʢʦʥʝʯʥʦʛʦ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ (ʂʉʆ) ʠ ʢʦʥʝʯʥʦʛʦ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ (ʂɼʆ), 

ʪʦʣʱʠʥʳ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ (ʄɾʇ), ʪʦʣʱʠʥʳ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ (ɿʉʃɾ), ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ ʧʦ ʊʝʡʭʦʣʴʮʫ (ʌɺ, %). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʤʘʩʩʳ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʄʄʃɾ) ʧʦ 

ʌʦʨʤʫʣʝ 4 [203]:  

ʄʄʃɾ=0,8 ʭ [1,04 x (ʄɾʇ+ɿʉʃɾ+ʂɼɼ)3-ʂɼɼ3)] +0,6 

(ʌʦʨʤʫʣʘ 4) 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʀʄʄʃɾ) ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʌʦʨʤʫʣʝ 5 [204]:  

ʀʄʄʃɾ=ʄʄʃɾ/ʨʦʩʪ (ʩʤ)2,7 

(ʌʦʨʤʫʣʘ 5) 

ʀʄʄʃɾ ʩʨʘʚʥʠʚʘʣʩʷ ʩ ʨʝʬʝʨʝʥʩʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ ʨʝʙʝʥʢʘ [205].  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʆʊʉʃɾ) ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʧʦ ʌʦʨʤʫʣʝ 6 [203]: 

ʆʊʉʃɾ=ɿʉʃɾ+ʄɾʇ/ʂɼɼ  

(ʌʦʨʤʫʣʘ 6) 

ʊʠʧ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʃɾ) ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ (ʊʘʙʣʠʮʘ 2.6) [198, 206]. 
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ʊʘʙʣʠʮʘ 2.6 - ɺʘʨʠʘʥʪʳ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

 ʄʄʃɾ ʆʊʉʃɾ 

ʅʦʨʤʘ <95 ʧʨʦʮ. <0,42 

ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʃɾ <95 ʧʨʦʮ. Ó0,42 

ɻʠʧʝʨʪʨʦʬʠʷ ʃɾ ʧʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʤʫ ʪʠʧʫ Ó95 ʧʨʦʮ. Ó0,42 

ɻʠʧʝʨʪʨʦʬʠʷ ʃɾ ʧʦ ʵʢʩʮʝʥʪʨʠʯʝʩʢʦʤʫ ʪʠʧʫ Ó95 ʧʨʦʮ. <0,42 

 

ʂʨʠʪʝʨʠʷʤʠ ʧʨʦʣʘʧʩʘ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ (ʇʄʂ) ʙʳʣʦ ʩʠʩʪʦʣʠʯʝʩʢʦʝ 

ʚʳʙʫʭʘʥʠʝ ʩʪʚʦʨʦʢ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ Ó2 ʤʤ ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ ʤʠʪʨʘʣʴʥʦʛʦ 

ʢʦʣʴʮʘ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ ʜʣʠʥʥʦʡ ʦʩʠ ʩʝʨʜʮʘ; ʧʨʦʣʘʧʩʘ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ (ʇʊʂ) - ʧʨʦʛʠʙʘʥʠʝ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʩʪʚʦʨʢʠ Ó2 ʤʤ ʠ ʩʝʧʪʘʣʴʥʦʡ 

ʩʪʚʦʨʢʠ Ó3 ʤʤ ʚ ʦʙʣʘʩʪʴ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ [207]. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʕʍʆ-ʂɻ, 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʨʝʙʝʥʢʘ ʠ ʚʳʨʘʞʝʥʥʳʝ ʚ                               

z-ʢʨʠʪʝʨʠʷʭ: zʂɼʃɾ, zʄʄʃɾ, zʀʄʄʃɾ; ʜʠʘʤʝʪʨ ʘʦʨʪʳ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ ʫʨʦʚʥʝ 

ʩʠʥʫʩʘ ɺʘʣʴʩʘʣʴʚʳ (ʉɺ) ï zCɺ. ɿʥʘʯʝʥʠʷ >2 z-ʢʨʠʪʝʨʠʝʚ ʦʪ ʥʦʨʤ rʨʘʩʮʝʥʠʚʘʣʠʩʴ 

ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ [208]. 

ʆʬʪʘʣʴʤʦʩʢʦʧʠʷ, ʚʠʟʠʦʤʝʪʨʠʷ ʠ ʙʠʦʤʠʢʨʦʩʢʦʧʠʷ ʛʣʘʟ ʧʨʦʚʦʜʠʣʠʩʴ ʚʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʚ ʨʘʤʢʘʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ (ʚʨʘʯʠ-ʦʬʪʘʣʴʤʦʣʦʛʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ɽ.ɺ. ʗʨʦʩʣʘʚʮʝʚʘ, ʀ.ɻ. ɹʘʣʘʷʥ). 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʣʫʭʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʦʪʜʝʣʝʥʠʠ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʠ 

ʀʥʩʪʠʪʫʪʘ (ʚʨʘʯ ʦʪʜʝʣʝʥʠʷ ʩʫʨʜʦʣʦʛ-ʦʪʦʣʘʨʠʥʛʦʣʦʛ ʢ.ʤ.ʥ. ɸ.ʉ. ʂʫʨʙʘʥʦʚʘ) ʚ 

ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʤʝʪʦʜʘʤʠ: 1) ʪʦʥʘʣʴʥʘʷ ʧʦʨʦʛʦʚʘʷ ʘʫʜʠʦʤʝʪʨʠʷ ʥʘ 

ʘʧʧʘʨʘʪʝ ɸʉ40 (Interacustic, ɼʘʥʠʷ) ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʦʨʦʛʦʚ ʧʦ ʚʦʟʜʫʰʥʦʤʫ ʠ 

ʢʦʩʪʥʦʤʫ ʟʚʫʢʦʧʨʦʚʝʜʝʥʠʶ, 2) ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʨʦʪʢʦʣʘʪʝʥʪʥʳʭ ʩʣʫʭʦʚʳʭ 

ʚʳʟʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ (ʂʉɺʇ) ʥʘ ʘʧʧʘʨʘʪʝ Eclipse (Interacustic, ɼʘʥʠʷ) ʩ ʮʝʣʴʶ 

ʚʳʚ̫ʣʝʥʠʷ ʧʦʨʦʛʘ ʚʦʩʧʨʠʷʪʠʷ ʟʚʫʢʘ, 3) ASSR (Auditory Steady State Response) ʪʝʩʪ 

ʥʘ ʘʧʧʘʨʘʪʝ Eclipse (Interacustic, ɼʘʥʠʷ), ʧʨʦʚʦʜʠʤʳʡ ʚ ʩʦʩʪʦʷʥʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʩʥʘ ʧʘʮʠʝʥʪʘ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʛʘ ʚʦʩʧʨʠʷʪʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʯʝʚʳʤ ʯʘʩʪʦʪʘʤ, 4) ʦʪʦʘʢʫʩʪʠʯʝʩʢʘʷ 

ʵʤʠʩʩʠʷ ʥʘ ʘʧʧʘʨʘʪʝ Otoread (Interacustic, ɼʘʥʠʷ) ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʦʪʚʝʪʘ ʥʘʨʫʞʥʳʭ 
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ʚʦʣʦʩʢʦʚʳʭ ʢʣʝʪʦʢ ʫʣʠʪʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ ʥʘ ʚʥʝʰʥʠʡ ʟʚʫʢʦʚʦʡ ʩʪʠʤʫʣ. 

ʏʘʩʪʦʪʳ ʘʫʜʠʦʛʨʘʤʤʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʠʟʢʠʝ (0,125; 0,25; 0,5 kHz), ʩʨʝʜʥʠʝ 

(1; 2 ʠ 3 kHz), ʩʨʝʜʥʝ-ʚʳʩʦʢʠʝ (2; 3 ʠ 4 kHz) ʠ ʚʳʩʦʢʠʝ (4; 6; 8 kHz) [209]. ʉʪʝʧʝʥʴ 

ʪʫʛʦʫʭʦʩʪʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʧʦʨʦʛʦʚ ʩʣʳʰʠʤʦʩʪʠ ʧʦ ʚʦʟʜʫʭʫ 

ʥʘ ʯʘʩʪʦʪʘʭ 500, 1000, 2000 ʠ 4000 ɻʮ (ʜɹ): 1 ʩʪ. ï 26-40 ʜɹ, 2 ʩʪ. ï 41-55 ʜɹ, 3 ʩʪ. 

ï 56-70 ʜɹ, 4 ʩʪ. ï 71-90 ʜɹ, 5 ʩʪ. (ʛʣʫʭʦʪʘ) - Ó91 ʜɹ [209]. ʉʠʤʤʝʪʨʠʯʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʣʫʭʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʦʩʴ ʧʨʠ ʨʘʟʥʠʮʝ ʧʦʨʦʛʘ ʩʣʫʭʘ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ 

ʤʝʞʜʫ ʧʨʘʚʳʤ ʠ ʣʝʚʳʤ ʫʭʦʤ <15 ʜɹ [209]. 

 

2.5. ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

 

2.5.1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ  

ʅʝʬʨʦʙʠʦʧʩʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʯʨʝʩʢʦʞʥʳʤ ʧʫʥʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʋɿʀ ʚ ʦʪʜʝʣʝʥʠʠ ʭʠʨʫʨʛʠʠ ʀʥʩʪʠʪʫʪʘ (ʟʘʚ. ʦʪʜʝʣʝʥʠʷ ʚʨʘʯ-ʫʨʦʣʦʛ ʢ.ʤ.ʥ. 

ɸ.ʅ. ʇʦʜʛʦʨʥʳʡ). ʊʢʘʥʠ ʜʣʷ ʉʄ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʚ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ 10% 

ʬʦʨʤʘʣʠʥʘ ʥʘ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ, ʜʘʣʝʝ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʘʨʘʬʠʥ. ɼʣʷ ʉʄ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩ ɹ ʩʨʝʟʳ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, ʦʢʨʘʰʝʥʥʳʝ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, 

ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʦʥʫ, ʨʝʘʢʪʠʚʦʤ ʐʠʬʬʘ (ʐʠʢ-ʨʝʘʢʮʠʷ). ɼʣʷ ʀʌ ʘʥʘʣʠʟʘ 

ʢʨʠʦʩʪʘʪʥʳʝ ʩʨʝʟʳ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩɹ  ʤʝʪʦʜʦʤ ʂʫʥʩʘ (ʧʨʷʤʳʤ ʠ 

ʥʝʧʨʷʤʳʤ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʩʳʚʦʨʦʪʦʢ ʧʨʦʪʠʚ IgG, IgA, IgM, ʉ3, ʉ1q ʬʨʘʢʮʠʡ 

ʢʦʤʧʣʝʤʝʥʪʘ. ʉʄ ʠ ʀʌ ʚʳʧʦʣʥʷʣʠʩʴ ʜ.ʤ.ʥ. ɽ.ʉ. ʉʪʦʣʷʨʝʚʠʯ 

(ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɼʂɹ ˉ52, ʛ. ʄʦʩʢʚʘ, ʛʣʘʚʥʳʡ ʚʨʘʯ - ʜ.ʤ.ʥ. ʄ.ɸ. 

ʃʳʩʝʥʢʦ). ɼʣʷ ʕʄ ʬʨʘʛʤʝʥʪ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʬʠʢʩʠʨʦʚʘʣʩʷ 2,4% ʨʘʩʪʚʦʨʦʤ 

ʛʣʶʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʩ ʜʦʬʠʢʩʘʮʠʝʡ ʚ 1% ʚ ʨʘʩʪʚʦʨʝ ʯʝʪʳʨʝʭ ʦʢʠʩʠ ʦʩʤʠʷ, 

ʦʙʝʟʚʦʞʠʚʘʣʩʷ ʠ ʟʘʢʣʶʯʘʣʩʷ ʚ ʵʧʦʥ. ʋʣʴʪʨʘʪʦʥʢʠʝ ʩʨʝʟʳ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʥʳʝ ʩʦʣʷʤʠ ʩʚʠʥʮʘ ʠ ʫʨʘʥʠʣʘʮʝʪʘʪʦʤ, ʠʩʩʣʝʜʦʚʘʣʠʩ ɹʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ ʋɽʄ-100ɺ (çʃʆʄʆè, ʈʦʩʩʠʷ). ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟʘ (%), ʩʦʩʪʦʷʥʠ ̫ ʧʦʜʦʮʠʪʦʚ, 

ʩʪʨʫʢʪʫʨ r ʠ ʪʦʣʱʠʥʘ ɻɹʄ. ʊʦʣʱʠʥʘ ɻɹʄ ʠʟʤʝʨʷʣʘʩʴ ʦʪ ʵʥʜʦʪʝʣʠʷ ʜʦ 
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ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʧʦʜʦʮʠʪʦʚ ʩ ʨʘʩʯʝʪʦʤ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ 30 

ʠʟʤʝʨʝʥʠʡ. ʊʦʣʱʠʥʘ ɻɹʄ <200 ʥʤ ʩʦʦʪʚʝʩʪʚʦʚʘʣʘ ʢʨʠʪʝʨʠʶ ʪʦʥʢʠʭ ɻɹʄ [210]. 

ɺʘʨʠʘʥʪʳ ʩʪʨʫʢʪʫʨʳ ɻɹʄ ʧʨʠ ʍʉɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 2.1). 

 

 

ʈʠʩʫʥʦʢ 2.1 -  ɺʘʨʠʘʥʪʳ ʩʪʨʫʢʪʫʨʳ ɻɹʄ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ: ʥʦʨʤʘ (ɸ), ʪʦʥʢʘʷ 

ɻɹʄ ʩ ʩʦʭʨʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (ɹ), ʜʠʬʬʫʟʥʦʝ ʫʪʦʣʱʝʥʠʝ, ʨʘʩʩʣʦʝʥʠʝ ɻɹʄ (ɺ) 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ Ŭ1, Ŭ3, Ŭ5 ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ʛʣʦʤʝʨʫʣʘʭ ʠ 

ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟ ʧʘʨʘʬʠʥʦʚʳʭ ʩʨʝʟʦʚ ʤʝʪʦʜʦʤ ʀʌ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ. ɼʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʵʢʩʧʨʝʩʩʠ ̫ Ŭ1 ʮʝʧʠ, ʜʣʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ - ʙʠʦʧʪʘʪʳ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝʛʣʦʤʝʨʫʣʷʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʠ ʪʠʧʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʝʯʝʥʠʷ Ŭ3, Ŭ5 ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʚʘʨʠʘʥʪʳ ʵʢʩʧʨʝʩʩʠʠ: 1) ʥʦʨʤʘ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʪʨʦʣʶ), 2) ʩʥʠʞʝʥʥʘʷ - ʦʯʘʛʦʚʦʝ 

ʩʚʝʯʝʥʠʝ, 3) ʦʪʨʠʮʘʪʝʣʴʥʘʷ - ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʯʝʥʠʷ. ɺʘʨʠʘʥʪʳ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ɻɹʄ ʧʨʠ ʍʉɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 2.2). 

 

 

ʈʠʩʫʥʦʢ 2.2 - ɺʘʨʠʘʥʪʳ ʩʚʝʯʝʥʠʷ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ ʫ ʜʝʪʝʡ ʩ 

ʍʉɸ: ʥʦʨʤʘʣʴʥʦʝ (ɸ), ʦʯʘʛʦʚʦʝ (ɹ), ʦʪʨʠʮʘʪʝʣʴʥʦʝ (ɺ) 
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ʕʄ ʠ ʀɻʍ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʢʘʥʠ ʧʦʯʝʢ ʚʳʧʦʣʥʷʣʠʩʴ ʢ.ʙ.ʥ., ʟʘʚ. ʦʪʜ. 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ, 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʠʤʤʫʥʦʤʦʨʬʦʣʦʛʠʠ, ʚʨʘʯʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʇ.ʕ. ʇʦʚʠʣʘʡʪʠʪʝ (ɻɹʋ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʙʶʨʦè, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʛʣʘʚʥʳʡ ʚʨʘʯ - ʢ.ʤ.ʥ. ʆ.ɺ. ɺʦʨʦʥʦʚʘ). 

4.5.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2024 

ʛʛ. ʤʝʪʦʜʘʤʠ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ (n=114) ʠ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ (n=31), 

ʪʘʨʛʝʪʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʦʚ COL4A3, COL4A4, COL4A5 (n=15), ʪʘʨʛʝʪʥʦʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʵʢʟʦʤʘ (n=11), ʤʝʪʦʜʘʤʠ ʧʨʷʤʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʛʝʥʘ COL4A5 ʧʦ ʉʵʥʛʝʨʫ (n=8) ʠ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʣʠʛʘʟʦʟʘʚʠʩʠʤʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ 

(n=6) ʚ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ çɻʝʥʦʤʝʜè, 

çɻʝʥʝʪʠʢʦè, çɻʝʥʦʘʣʠʪʠʢʘè, çʕʚʦʛʝʥè, ʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʅ.ʇ. ɹʦʯʢʦʚʘ. ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦ ʉʵʥʛʝʨʫ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 166 ʩʝʤʴʷʭ. 

ɻʝʥʦʤʥʘʷ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ɼʅʂ) ʚʳʜʝʣʷʣʘʩʴ ʠʟ ʣʝʡʢʦʮʠʪʦʚ 

ʮʝʣʴʥʦʡ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʨʝʘʢʪʠʚʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʧʦ 

ʧʨʦʪʦʢʦʣʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʨʙʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. ɸʥʘʣʠʟ ɼʅʂ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ 

ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʤʘʩʩʦʚʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʧʘʨʥʦ-ʢʦʥʮʝʚʦʛʦ 

ʧʨʦʯʪʝʥʠʷ (2ʭ151 ʧ.ʦ.) ʩʦ ʩʨʝʜʥʠʤ ʧʦʢʨʳʪʠʝʤ ʫʯʘʩʪʢʦʚ ʥʝ ʤʝʥʝʝ 70ʭ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʙ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʩʝʣʝʢʪʠʚʥʦʛʦ ʟʘʭʚʘʪʘ ʫʯʘʩʪʢʦʚ ɼʅʂ, ʦʪʥʦʩʷʱʠʭʩʷ 

ʢ ʢʦʜʠʨʫʶʱʠʤ ʦʙʣʘʩʪʷʤ ʛʝʥʦʚ ʩ ʠʟʚʝʩʪʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ (ʢʣʠʥʠʯʝʩʢʠʡ 

ʵʢʟʦʤ), ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ (ʪʘʨʛʝʪʥʘʷ ʧʘʥʝʣʴ 

çʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢè), ʚʩʝʭ ʛʝʥʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ ʢʫʨʠʨʫʝʤʳʭ ʙʘʟʘʭ 

ʜʘʥʥʳʭ (ʧʦʣʥʦʵʢʟʦʤʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ), ʢʦʜʠʨʫʶʱʠʭ ʠ ʥʝ-ʢʦʜʠʨʫʶʱʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ (ʧʦʣʥʦʛʝʥʦʤʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ). 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʨʦʯʪʝʥʠʡ ʥʘ ʨʝʬʝʨʝʥʩʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ 

ʯʝʣʦʚʝʢʘ (hg19; Reference Sequence, HGVS), ʧʦʩʪʧʨʦʮʝʩʩʠʥʛ ʚʳʨʘʚʥʠʚʘʥʠʷ, 
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ʚʳʷʚʣʝʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʶ ʚʘʨʠʘʥʪʦʚ ʧʦ ʢʘʯʝʩʪʚʫ, ʘ ʪʘʢʞʝ ʘʥʥʦʪʘʮʠʶ ʚʳʷʚʣʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʦ ʠʟʚʝʩʪʥʳʤ ʪʨʘʥʩʢʨʠʧʪʘʤ ʛʝʥʘ ʠʟ ʙʘʟʳ RefSeq ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʘʪʦʛʝʥʥʦʩʪʠ ʟʘʤʝʥ (CADD, SIFT, LRP, PrimateA1, 

MutationTaster, PROVEAN, Polyphen, FATHMM, MetaSVM, DEOGEN2) ʠ ʤʝʪʦʜʦʚ 

ʨʘʩʯʝʪʘ ʵʚʦʣʶʮʠʦʥʥʦʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ ʧʦʟʠʮʠʡ (PhyloP, PlastCons). ɼʣʷ ʦʮʝʥʢʠ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʯʘʩʪʦʪ ʚʳʷʚʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʘʟʳ GnomAD, 

ʚʳʙʦʨʢʠ ʧʨʦʝʢʪʦʚ ç1000 ʛʝʥʦʤʦʚè, ESP6500, Exome Aggregation Consortium; ʜʣʷ 

ʦʮʝʥʢʠ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ - ʵʣʝʢʪʨʦʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ: On-line Mendelian Inheritance in Men (OMIM) MedLine, PubMed 

(http://www.ncbi.nlm.nih.gov), Human Gene Mutation Database (www.hgmd.cf.ac.uk), 

Clinvar (www.ncbi.nlm.nih.gov/clinvar/variation), VarSome (www.varsome.com), 

ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʚʘʨʠʘʥʪʘʤ ʚ ʛʝʥʝ COL4A5 (Alport Syndrome Variant 

Curation Expert Panel; https://clinicalgenome.org), ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ. ɺʘʨʠʘʥʪʳ ʚ 

ʛʝʥʝ COL4A5 ʦʧʠʩʳʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʘʣʦʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

GRCh37/hg19 (Reference Sequence, HGVS) ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɸʤʝʨʠʢʘʥʩʢʦʛʦ 

ʢʦʣʣʝʜʞʘ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʥʝʪʠʢʠ ʠ ʛʝʥʦʤʠʢʠ/ɸʩʩʦʮʠʘʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʘʪʦʣʦʛʠʠ 

(ACMG/AMP) ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ [211; 212]. 

ʕʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ. ʇʣʘʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʦʙʨʝʥ ʃʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ 

ʭʠʨʫʨʛʠʠ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʖ.ɽ. ɺʝʣʴʪʠʱʝʚʘ ʌɻɸʆʋ ɺʆ ʈʅʀʄʋ ʠʤ. ʅ.ʀ. ʇʠʨʦʛʦʚʘ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

 

2.6. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ʅʘʢʦʧʣʝʥʠʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʩʭʦʜʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʘʭ ʧʨʦʛʨʘʤʤʳ Statistica v.10 (StatSoft Inc., 

ʉʐɸ). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Statistica 

v.10 (StatSoft Inc., ʉʐɸ) ʠ GraphPad Prism 8.0 (GraphPad Software, San Diego, CA, 

ʉʐɸ). ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 
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ʢʨʠʪʝʨʠʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʥʳʝ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʩ 

ʨʘʩʯʝʪʦʤ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ (M) ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ (SD). 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʣʠʯʥʦʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʳ (Me) ʠ 

ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ 25 ʠ 75 ʧʨʦʮ. (Q1-Q3). ʂʘʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

ʫʢʘʟʳʚʘʣʠʩʴ ʚ ʘʙʩʦʣʶʪʥʳʭ (n) ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ (%) ʟʥʘʯʝʥʠʷʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (95% ɼʀ). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʷʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʘʩʩʯʠʪʳʚʘʣʩʷ t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ, ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʦʪʣʠʯʥʦʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, - ʢʨʠʪʝʨʠʠ ʄʘʥʥʘ-

ʋʠʪʥʠ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ 2-ʭ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ) ʠ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ (ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ Ó3 ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʙʠʥʘʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʠʪʝʨʠʠ ʌʠʰʝʨʘ ʠ ʭʠ-ʢʚʘʜʨʘʪ 

(ɢ2) ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ (ʚ ʩʣʫʯʘʝ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʚʳʙʦʨʦʢ). ɼʣʷ ʦʮʝʥʢʠ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʣʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʇʠʨʩʦʥʘ ʠʣʠ 

ʢʦʨʨʝʣʷʮʠʷ ʉʧʠʨʤʝʥʘ (r). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʚʳʷʚʣʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ 

ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʨʠʩʢʦʚ (odd ratio, OR) ʩ ʫʢʘʟʘʥʠʝʤ 95% ɼʀ. 

ɹʝʩʩʦʙʳʪʠʡʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʂʘʧʣʘʥʘ-ʄʝʡʝʨʘ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʢʨʠʪʝʨʠʶ log-rank. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʫ 

ʜʝʪʝʡ ʩ ʍʉɸ ʧʨʦʚʦʜʠʣʠʩʴ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʡ ʠ ʦʜʥʦ- ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ 

ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ ʩ ʧʨʷʤʦʡ ʧʦʰʘʛʦʚʦʡ ʧʨʦʮʝʜʫʨʦʡ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʅR ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, 

ʠʤʝʶʱʠʭ ʬʘʢʪʦʨ ʨʠʩʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʜʘʥʥʳʡ ʬʘʢʪʦʨ 

ʨʠʩʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ: ʧʦʣ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ 

COL4A5, ʤʘʩʩʘ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʚʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ ʤʦʯʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʫʨʦʚʝʥʴ ɸɼ (z-score), ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ (ʤʛ/ʤ2/ʩʫʪ), ʨʉʂʌ (ʤʣ/ʤʠʥ/1,73 ʤ2), 

ʥʘʣʠʯʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (ʛʠʧʝʨʫʨʠʢʝʤʠʷ, ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ, 
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ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʘʮʠʜʦʟ) ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʜʝʪʝʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚ ʜʠʥʘʤʠʢʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (ʩʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʜʦʟʳ ʠʈɸɸʉ). ɼʠʩʢʨʝʪʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣ ̫

ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2.7.  

 

ʊʘʙʣʠʮʘ 2.7 - ɼʠʩʢʨʝʪʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ  

ʇʝʨʝʤʝʥʥʘʷ  ɻʨʘʜʘʮʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʝʤʝʥʥʦʡ ʜʠʩʢʨʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ 

ʇʦʣ ʨʝʙʝʥʢʘ ʞʝʥʩʢʠʡ 0 

ʤʫʞʩʢʦʡ 1 

ʄʘʩʩʘ ʪʝʣʘ ʧʨʠ 

ʨʦʞʜʝʥʠʠ 

ʥʦʨʤʘʣʴʥʘʷ, Ñ2 z ʢʨʠʪʝʨʠʷ ʦʪ ʥʦʨʤʳ 0 

ʥʠʟʢʘʷ, >-2 z ʢʨʠʪʝʨʠʷ ʦʪ ʥʦʨʤʳ 1 

ʉʨɸɼ ʥʠʟʢʦ-ʥʦʨʤʘʣʴʥʦʝ, <50 ʧʨʦʮ. 1 

ʩʨʝʜʥʝ-ʥʦʨʤʘʣʴʥʦʝ, 50 - <75 ʧʨʦʮ. 2 

ʚʳʩʦʢʦ-ʥʦʨʤʘʣʴʥʦʝ, 75 - <90 ʧʨʦʮ. 3 

ʧʦʚʳʰʝʥʥʦʝ, 90 - <95 ʧʨʦʮ. 4 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, Ó95 ʧʨʦʮ. 5 

ʉʨɸɼ ʦʧʪʠʤʘʣʴʥʦʝ, <90 ʧʨʦʮ. 0 

ʥʝ ʦʧʪʠʤʘʣʴʥʦʝ, Ó90 ʧʨʦʮ. 1 

ʇʨʦʪʝʠʥʫʨʠʷ ʦʪʩʫʪʩʪʚʠʝ, ʉʇɹ Ò100 ʤʛ/ʤ2/ʩʫʪ 0 

ʤʠʥʠʤʘʣʴʥʘʷ, 100 <ʉʇɹ Ò250 ʤʛ/ʤ2/ʩʫʪ 1 

ʫʤʝʨʝʥʥʘʷ, 250 <ʉʇɹ Ò500 ʤʛ/ʤ2/ʩʫʪ 2 

ʚʳʨʘʞʝʥʥʘʷ, 500 <ʉʇɹ <1000 ʤʛ/ʤ2/ʩʫʪ 3 

ʥʝʬʨʦʪʠʯʝʩʢʘʷ, ʉʇɹ Ó1000 ʤʛ/ʤ2/ʩʫʪ 4 

ʨʉʂʌ ʥʦʨʤʘ, Ó90 ʤʣ/ʤʠʥ/1,73 ʤ2 0 

cʥʠʞʝʥʘ, <90 ʤʣ/ʤʠʥ/1,73 ʤ2 1 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ ʝʩʪʴ 0 

ʥʝʪ 1 

ʉʪʘʜʠʷ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʠ ʠʈɸɸʉ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ 1 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ 2 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ 3 

ɺʘʨʠʘʥʪ ʚ ʛʝʥʝ 

COL4A5 

ʤʠʩʩʝʥʩ 0 

ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ 2 

ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʝʡ ʩʠʥʪʝʟʘ ʙʝʣʢʘ 3 

ɺʘʨʠʘʥʪ ʚ ʛʝʥʝ 

COL4A5 

ʤʠʩʩʝʥʩ 0 

ʥʝ ʤʠʩʩʝʥʩ 1 

 

ɼʣʷ ʦʮʝʥʢʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʚʣʠʷʥʠʷ ʚʳʷʚʣʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʘ ʧʦʯʝʯʥʳʡ ʠʩʭʦʜ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʦʩʪʨʦʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ (ROC-ʢʨʠʚʳʝ) ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ ʨʝʩʫʨʩʘ (Johns 

Hopkins University School of Medicine, Baltimore, Maryland, ʉʐɸ) ʩ ʦʮʝʥʢʦʡ 
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ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ (AUC), c ʦʧʨʝʜʝʣʝʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (Se) ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ (Sp) ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [213]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʘ, ʦʢʘʟʳʚʘʝʤʦʛʦ ʪʝʨʘʧʠʝʡ, 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʪʝʨʘʧʠʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ (the number needed to 

treat, NNT) ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʣʝʯʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ, ʥʝ 

ʧʦʣʫʯʘʶ ʠɦʤʠ ʪʝʨʘʧʠʶ ʠʈɸɸʉ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʩʥʠʞʝʥʠʷ ʩʣʫʭʘ ʦʮʝʥʠʚʘʣʦʩʴ ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ ʉʅʊ, ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ (NNS - number needed to screen), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʣʦʤ ʩʣʫʯʘʝʚ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʧʦ ʩʫʙʲʝʢʪʠʚʥʳʤ ʞʘʣʦʙʘʤ 

ʧʘʮʠʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ 

ʙʳʣ ʧʨʠʥʷʪ ʫʨʦʚʝʥʴ Ŭ=0.05. 
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ɻʃɸɺɸ 3. ʉʇɽʂʊʈ ʂʃʀʅʀʏɽʉʂʀʍ ʇʈʆʗɺʃɽʅʀʁ 

ʍ-ʉʎɽʇʃɽʅʅʆɻʆ ʉʀʅɼʈʆʄɸ ɸʃʔʇʆʈʊɸ ʋ ɼɽʊɽʁ 

 

ʇʦʣʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʍʉɸ ʚ ʚʠʜʝ ʩʦʯʝʪʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʉʅʊ 

ʠ ʧʝʨʝʜʥʝʛʦ ʣʝʥʪʠʢʦʥʫʩʘ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʚʦʟʨʘʩʪ ʜʝʪʝʡ 

7,6Ñ1,8 ʣʝʪ; 7,8Ñ2,1 ʠ 7,5Ñ1,7 ʣʝʪ ʚ ʛʨʫʧʧʘʭ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

p=0,912) ʦʪʤʝʯʘʣʩʷ ʫ 1,6% ʜʝʪʝʡ (3 ʤʘʣʴʯʠʢʘ). ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʤʦʯʝʚʦʡ ʩʠʥʜʨʦʤ 

ʠʤʝʣʠ 98,4% ʧʘʮʠʝʥʪʦʚ (n=182; 97,1% ʠ 100% ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,982). ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (ʢʘʪʘʤʥʝʟ 7,6Ñ1,1 ʛʦʜ; ʚʦʟʨʘʩʪ 

ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 14,5Ñ2,8 ʣʝʪ; 14,6Ñ3,2 ʣʝʪ ʠ 14,5Ñ3,3 

ʣʝʪ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,939) ɻ ʢʩʪʨʘʨʝʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʍʉɸ ʨʘʟʚʠʣʠʩʴ ʫ 34,6% ʜʝʪʝʡ (n=64), ʚ ʪʦʤ ʯʠʩʣʝ ʉʅʊ - ʫ 14,1% (n=26), 

ʟʘʙʦʣʝʚʘʥʠʝ ʛʣʘʟ - ʫ 7% (n=13), ʩʦʯʝʪʘʥʠʝ ʉʅʊ ʠ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

- ʫ 13,5% (n=25) ʧʘʮʠʝʥʪʦʚ (ʈʠʩʫʥʦʢ 3.1). 

  

 

ʈʠʩʫʥʦʢ. 3.1 -  ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʍʉɸ ʫ ʜʝʪʝʡ ʚ ʜʠʥʘʤʠʢʝ (n=185) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 36,2% ʜʝʪʝʡ ʩ ʍʉɸ (n=67), ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʫ 

ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ (52,9% ʠ 15,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p <0,001), 

ʥʘʨʷʜʫ ʩ ʛʣʦʤʝʨʫʣʦʧʘʪʠʝʡ ʦʪʤʝʯʘʣʠʩʴ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

(ʈʠʩʫʥʦʢ 3.2).  

14% 

2% 
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ʈʠʩʫʥʦʢ 3.2 - ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʍʉɸ ʫ ʜʝʪʝʡ ʧʨʠ ʧʦʩʣʝʜʥʝʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ (n=185) 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (n=118; 63,8%), ʚʢʣʶʯʘʷ 85% ʜʝʚʦʯʝʢ ʠ 47% 

ʤʘʣʴʯʠʢʦʚ (ʨ <0,001), ʧʨʦʷʚʣʝʥʠʝʤ ʍʉɸ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ 

ʷʚʣʷʣʘʩʴ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʷ. 

 

3.1. ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ 

 

3.1.1. ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ  

ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʤʘʥʠʬʝʩʪʠʨʦʚʘʣʦ ʚ ʚʦʟʨʘʩʪʝ 2,1 [1,6;7,5] 

ʣʝʪ ʚ ʚʠʜʝ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʛʝʤʘʪʫʨʠʠ ʫ 93% ʜʝʪʝʡ (n=172; 89,2% ʠ 99,6% ʫ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,018), ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ ʫ 6% ʧʘʮʠʝʥʪʦʚ 

(n=11; 8,8% ʠ 2,4% ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,052) ʠ ʅʉ ʚ 1,1% 

ʩʣʫʯʘʝʚ (2,0% ʠ 0% ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,162). ʕʧʠʟʦʜʳ 

ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ ʥʘ ʬʦʥʝ ʠʥʪʝʨʢʫʨʨʝʥʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʘʥʠʬʝʩʪʠʨʦʚʘʣʠ ʚ 

ʚʦʟʨʘʩʪʝ 2,0 [1,5;3,0] ʣʝʪ ʠ ʦʪʤʝʯʘʣʠʩʴ ʫ 43,8% ʧʘʮʠʝʥʪʦʚ (n=81), ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʯʘʱʝ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ (51,0% ʠ 34,9%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,027). ɺʦʟʨʘʩʪ ʜʝʙʶʪʘ ʤʠʢʨʦʛʝʤʘʪʫʨʠʠ (2,0 [1,0; 3,0] ʠ 1,5 



76 
 

 
 

[1,0; 2,5] ʣʝʪ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,449) ʠ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ 

(2,5 [1,5; 3,5] ʠ 2,0 [1,5; 3,0] ʣʝʪ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,361) 

ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʧʦʣʘ ʧʘʮʠʝʥʪʦʚ. ʋ ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ 

ʘʣʴʙʫʤʠʥʫʨʠʷ ʧʦʷʚʣʷʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚ ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʪʘʢʞʝ 

ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠ ʁ

ʨʉʂʌ (ʈʠʩʫʥʦʢ 3.3). 

 

 

ʈʠʩʫʥʦʢ 3.3 - ɺʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍʉɸ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ (n=185) 

 

ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʦʪʝʠʥʫʨʠʷ, ʥʘʨʷʜʫ ʩ ʛʝʤʘʪʫʨʠʝʡ, 

ʚʳʷʚʣʷʣʘʩʴ ʫ 28,7% ʜʝʪʝʡ (n=53), ʩʥʠʞʝʥʠʝ ʨʉʂʌ (ʍɹʇ 2 ʩʪ.) ʚ 5,4% ʩʣʫʯʘʝʚ (10 

ʤʘʣʴʯʠʢʦʚ), ɸɻ ʫ 4,3% ʦʙʩʣʝʜʦʚʘʥʥʳʭ (6,9% ʠ 1,2% ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,041) (ʊʘʙʣʠʮʘ 3.1).  

ʇʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ ʚʦʟʨʘʩʪʝ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩ ʍʉɸ ʥʘ ʤʦʤʝʥʪ 

ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʪʝʠʥʫʨʠʷ ʯʘʱʝ ʚʳʷʚʣʷʣʘʩʴ ʫ ʤʘʣʴʯʠʢʦʚ (40,2% ʠ 

14,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001), ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʪʝʠʥʫʨʠʷ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ 
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(7,8% ʠ 1,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,029) ʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ (14,7% ʠ 1,2%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001) ʫʨʦʚʥʷ (ʈʠʩʫʥʦʢ 3.4).  

 

ʊʘʙʣʠʮʘ 3.1 - ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ 

ʍʉɸ ʚ ʜʠʥʘʤʠʢʝ (n=185) 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʆʙʩʣʝʜʦʚʘʥʠʝ p 

ʧʝʨʚʠʯʥʦʝ ʧʦʩʣʝʜʥʝʝ 

n % n % 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 8  4,32 82 44,32 <0,001 

ʇʨʦʪʝʠʥʫʨʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

      100 - <500 ʤʛ/ʤ2/ʩʫʪ 28 15,14 60 32,43 <0,001 

      500- <1000 ʤʛ/ʤ2/ʩʫʪ 9 4,86 21 11,35   0,031 

      Ó1000 ʤʛ/ʤ2/ʩʫʪ 16 8,65 37 20,00   0,005 

ʍɹʇ 

     1 ʩʪ. 175 94,59 124 67,03 <0,001 

     2 ʩʪ. 10 5,41 30 16,22 <0,001 

     3 ʩʪ. 0 0 6 3,24   0,015 

     4 ʩʪ. 0 0 4 2,16   0,042 

     5 ʩʪ. 0 0 21 11,35 <0,001 

 

 

 

ʈʠʩʫʥʦʢ 3.4 - ʏʘʩʪʦʪʘ ʠ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʜʠʥʘʤʠʢʝ                       

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ (n=185) 

 

ʄʘʣʴʯʠʢʠ ʪʘʢʞʝ ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʉʇɹ 

ʩ ʤʦʯʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ (120 [39; 
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541] ʠ 48 [19; 141] ʤʛ/ʤ2/ʩʫʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,003). ʋʨʦʚʝʥʴ ʨʉʂʌ (104,6Ñ17,1 

ʠ 103,1Ñ12,2 ʤʣ/ʤʠʥ/1,73 ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,962) ʠ ʯʘʩʪʦʪʘ ʩʥʠʞʝʥʠʷ ʨʉʂʌ 

<90 ʤʣ/ʤʠʥ/1,73 ʤ2 (7,8% ʠ 2,4%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,083) ʧʨʠ ʧʝʨʚʠʯʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʚ ʛʨʫʧʧʘʭ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ (ʈʠʩʫʥʦʢ 3.5).  

 

 

ʈʠʩʫʥʦʢ 3.5 - ʏʘʩʪʦʪʘ ʠ ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ ʨʉʂʌ (ʩʪʘʜʠʠ ʍɹʇ) ʫ ʜʝʪʝʡ                      

ʩ ʍʉɸ ʚ ʜʠʥʘʤʠʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ (n=185) 

 

ɿʘ ʧʝʨʠʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʷ ʧʦʷʚʠʣʘʩʴ ʫ 35,7% 

ʧʘʮʠʝʥʪʦʚ (n=66); ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 27,6% ʩʣʫʯʘʝʚ 

(n=51), ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʍɹʇ 5 ʩʪ. (ʨʉʂʌ <15 ʤʣ/ʤʠʥ/1,73 ʤ2) ʫ 11,4% ʜʝʪʝʡ 

(n=21; 20,6% ʠ 0% ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001) (ʊʘʙʣʠʮʘ 3.1). 

ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʢʘʢ ʫ 

ʤʘʣɹʯʠʢʦʚ, ʪʘʢ ʠ ʫ ʜʝʚʦʯʝʢ ʩ ʍʉɸ. ɺ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʯʘʩʪʦʪʘ ʧʨʦʪʝʠʥʫʨʠʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʩ 40,2% ʜʦ 90,2% (p<0,001), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʟʘ ʩʯʝʪ ʜʦʣʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʥʦʚʴ ʚʦʟʥʠʢʰʝʡ ʧʨʦʪʝʠʥʫʨʠʝʡ ʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ ʜʦ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. ɺ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʦʪʝʠʥʫʨʠʠ ʩ 

14,5% ʜʦ 31,3% (p=0,005) ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʩʣʫʯʘʝʚ ʧʦʷʚʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ 

ʧʨʦʪʝʠʥʫʨʠʠ (ʈʠʩʫʥʦʢ 3.4). ʉʇɹ ʩ ʤʦʯʦʡ ʫ ʜʝʚʦʯʝʢ ʦʩʪʘʚʘʣʘʩʴ ʥʝʚʳʩʦʢʦʡ (48 [19; 

141] ʠ 59 [22; 178] ʤʛ/ʤ2/ʩʫʪ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,123) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʴʯʠʢʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (120 [39; 

% 
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541] ʠ 502 [91; 1300] ʤʛ/ʤ2/ʩʫʪ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,013).  

ʏʘʩʪʦʪʘ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʫʚʝʣʠʯʠʣʘʩʴ ʫ ʤʘʣʴʯʠʢʦʚ (7,8% ʠ 52,0% ʧʨʠ 

ʧʝʨʚʠʯʥʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001) ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʫ ʜʝʚʦʯʝʢ (2,4% ʠ 9,6% ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʧʦʩʣʝʜʥʝʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,086) (ʈʠʩʫʥʦʢ 3.5). ʋ ʤʘʣʴʯʠʢʦʚ ʦʪʤʝʯʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʨʉʂʌ ʩ 104Ñ17 ʜʦ 84Ñ16 ʤʣ/ʤʠʥ/1,73 ʤ2 

ʚ ʜʠʥʘʤʠʢʝ (p=0,273) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ ʫʨʦʚʥʝʤ ʨʉʂʌ ʫ 

ʜʝʚʦʯʝʢ: 103Ñ14,2 ʠ 101Ñ13,9 ʤʣ/ʤʠʥ/1,73 ʤ2 (p=0,919).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʚ ʜʠʥʘʤʠʢʝ 

ʦʪʤʝʯʘʣʦʩʴ ʫ 35,7% ʜʝʪʝʡ ʩ ʍʉɸ (52,0% ʤʘʣʴʯʠʢʦʚ ʠ 15,7% ʜʝʚʦʯʝʢ; ʆR=5,82 

(95% ɼʀ 2,87-11,82), p<0,001)  ʩ ʨʘʟʚʠʪʠʝʤ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ 3-4 ʩʪʘʜʠʡ ʫ 30,4% 

ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0% ʜʝʚʦʯʝʢ (ʆR= Infinity, p<0,001). (ʈʠʩʫʥʦʢ 3.6). 

 

 

ʈʠʩʫʥʦʢ 3.6 - ʉʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʧʘʮʠʝʥʪʦʚ (n=185) 

 

ʅʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʧʨʠ ʍ-ʩʮʝʧʣʝʥʥʦʤ ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ 

ʨʘʟʚʠʣʩʷ ʫ 24 (23,5%) ʤʘʣʴʯʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 12,8Ñ3,9 ʣʝʪ. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 
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ʬʦʨʤʠʨʦʚʘʥʠʶ ʅʉ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ, 

ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʩʥʠʞʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ (ʈʠʩʫʥʦʢ 3.7). 

 

ʈʠʩʫʥʦʢ 3.7 - ɼʠʥʘʤʠʢʘ ʧʨʦʪʝʠʥʫʨʠʠ (ʘ) ʠ ʨʉʂʌ (b) ʫ ʤʘʣʴʯʠʢʦʚ c ʍʉɸ, 

ʨʘʟʚʠʚʰʠʤ ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (n=24) 

 

ʉʥʠʞʝʥʠʝ ʨʉʂʌ ʥʘ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʷ ʅʉ ʦʪʤʝʯʘʣʦʩʴ ʫ 79,2% ʤʘʣʴʯʠʢʦʚ 

(n=19), ʚʢʣʶʯʘʷ ʍɹʇ 2 ʩʪ. - ʫ 58,3% (n=14) ʠ ʍɹʇ 3 ʩʪ. - ʫ 20,8% (n=5) ʧʘʮʠʝʥʪʦʚ; 

cʨʝʜʥʷʷ ʨʉʂʌ ʩʦʩʪʘʚʠʣʘ 88,3Ñ32,5 ʤʣ/ʤʠʥ/1,73 ʤ2. ʋ ʙʣʴʰʠʥʩʪʚʘ ʤʘʣʴʯʠʢʦʚ 

(n=19; 79,1%) ʩ ʅʉ ʚʳʷʚʣʷʣʘʩʴ ʉʅʊ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʅʉ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʳʰʝ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʉʅʊ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʩʦʭʨʘʥʥʳʤ ʩʣʫʭʦʤ (34,6% ʠ 10,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p=0,007; ʆR=4,43 (95% ɼʀ 1,50-13,07), p=0,011) ʠ ʩʦ ʩʥʠʞʝʥʥʦʡ ʨʉʂʌ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ ʧʦʯʝʢ (31,2% ʠ 12,2%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,017; ʆR=3,26 (95% ɼʀ 1,11-9,60), p=0,024). 

 

b 

ʘ 
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3.1.2. ʆʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʨʪʠʥʳ ʧʦʯʝʢ 

ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʜʝʪʝʡ ʩ ʍʉɸ 

ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʆʆʇ ʠ ʥʘʣʠʯʠʝ ʢʠʩʪ ʧʦʯʝʢ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʧʦʯʝʢ ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʧʨʠ ʧʝʨʚʠʯʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʷʣʦʩʴ ʫ 51,3% ʜʝʪʝʡ ʩ ʍʉɸ (n=95) ʩ ʩʦʧʦʩʪʘʚʠʤʦʡ ʯʘʩʪʦʪʦʡ ʚ 

ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ (55,9% ʠ 45,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,178). ʊʝʥʜʝʥʮʠʷ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʆʆʇ ʩʦʭʨʘʥʷʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ (190,8Ñ46,3 

ʠ 204,8Ñ44,3 ʩʤ3/ʤ2 ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p=0,826; ʥʦʨʤʘ 80-171 ʩʤ3/ʤ2). ʆʆʇ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ (191,1Ñ46,1 ʠ 

188,8Ñ47,3 ʩʤ3/ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,964) ʠ ʧʨʠ ʧʦʩʣʝʜʥʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 

(206,8Ñ49,6 ʠ 208,3Ñ42,9 ʩʤ3/ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,976). ʆʜʥʘʢʦ, ʫ ʤʘʣʴʯʠʢʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʦʩʴ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ (90,0% ʠ 

59,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001), ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʝ ʆʆʇ (5,9% ʠ 0%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,012) ʚ ʜʠʥʘʤʠʢʝ (ʈʠʩʫʥʦʢ 3.8). 

 

 

ʈʠʩʫʥʦʢ 3.8 - ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʦʯʝʢ ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʫ ʤʘʣʴʯʠʢʦʚ (n=102) 

ʠ ʜʝʚʦʯʝʢ (n=83) ʩ ʍʉɸ ʚ ʜʠʥʘʤʠʢʝ 

 

ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʆʆʇ ʠ ʚʦʟʨʘʩʪʦʤ ʜʝʪʝʡ 

(r=0,425; p=0,012), ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʫʨʠʠ (r=0,2383; p=0,0123) ʠ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ 

ʨʉʂʌ (r=-0,4330; p<0,001) ʫ ʜʝʪʝʡ ʩ ʍʉɸ (ʈʠʩʫʥʦʢ 3.9). 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʦʙʲʝʤ ʧʦʯʝʢ 
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ʈʠʩʫʥʦʢ 3.9 - ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ ʧʦʯʝʢ, 

ʧʨʦʪʝʠʥʫʨʠʝʡ ʠ ʨʉʂʌ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (n=185) 

 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʦʯʝʢ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʨʉʂʌ >30 ʤʣ/ʤʠʥ/1,73 ʤ2 (ʆR=6,75 (95% ɼʀ 2,56-

13,69), p<0,001). ɼʝʪʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ Ó500 ʤʛ/ʤ2/ʩʫʪ ʠ ʥʦʨʤʘʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʆʆʇ ʠʤʝʣʠ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʚ ʜʠʥʘʤʠʢʝ 

ʥʘʙʣʶʜʝʥʠʷ (ʆR=6,7 (95% ɼʀ 3,51-8,69), p<0,001). ʋʤʝʥʴʰʝʥʠʝ ʆʆʇ ʥʘ 1SD ʦʪ 

ʥʦʨʤʳ (23,5 ʤʣ/ʤ2) ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʨʉʂʌ ʥʘ 6,7 ʤʣ/ʤʠʥ/1,73 ʤ2 

(ʅR=5,34 (95% ɼʀ 3,71-10,69), p=0,002). ʋʤʝʥʴʰʝʥʠʝ ʆʆʇ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʣʦ ʨʠʩʢ ʩʥʠʞʝʥʠʷ ʨʉʂʌ 

<30 ʤʣ/ʤʠʥ/1,73 ʤ2  ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʥʘʙʣʶʜʝʥʠʷ (ʅR=10,4 (95% ɼʀ 7,4-14,6), 

p<0,001). 

ʂʠʩʪʳ ʧʦʯʝʢ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 17,3% (n=32) ʧʘʮʠʝʥʪʦʚ. ɻʝʥʝʪʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ ʩ ʍʉɸ, ʠʤʝʚʰʠʭ ʢʠʩʪ r ʧʦʯʝʢ, ʚʢʣʶʯʘʷ ʧʨʦʚʝʜʝʥʠʝ 

ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ (n=26) ʠ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠ ̫ (n=4), ʥʝ ʚʳʷʚʠʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʥʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʢʠʩʪʦʟʘ 

ʧʦʯʝʢ. ʂʠʩʪʳ ʧʦʯʝʢ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ 

(24,5% ʠ 8,4%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,007), ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ Ó500 
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83 
 

 
 

ʤʛ/ʤ2/ʩʫʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʩ ʉʇɹ <500 ʤʛ/ʤ2/ʩʫʪ (41,5% ʠ 11,5%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001), ʠ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʉʂʌ Ó90 ʤʣ/ʤʠʥ/1,73 ʤ2 (41,2% ʠ 8,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p<0,001). ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʢʠʩʪ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ 

ʥʘʨʘʩʪʘʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ (ʈʠʩʫʥʦʢ 3.10). 

 

 

ʈʠʩʫʥʦʢ 3.10 - ʏʘʩʪʦʪʘ ʧʦʯʝʯʥʦʛʦ ʢʠʩʪʦʟʘ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ              

ʦʪ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʫʨʠʠ (ʘ) ʠ ʨʉʂʌ (b) (n=185) 

 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ (n=25; 78,1%), ʚʢʣʶʯʘʷ 18 ʤʘʣʴʯʠʢʦʚ ʠ 7 ʜʝʚʦʯʝʢ 

(72,0%, ʠ 28,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,006) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ (<3-ʭ) 

ʢʠʩʪʳ ʥʘ ʛʨʘʥʠʮʝ ʢʦʨʢʦʚʦʛʦ ʠ ʤʝʜʫʣʣʷʨʥʦʛʦ ʩʣʦʷ ʧʘʨʝʥʭʠʤʳ ʧʦʯʝʢ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʜʦ 0,7 ʩʤ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ (Ó3-ʭ) ʤʝʣʢʠʝ ʢʠʩʪʳ ʧʦʯʝʢ 

ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 7 ʤʘʣʴʯʠʢʦʚ (100% ʠ 0% ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,012). 

ʅʘ ʤʦʤʝʥʪ ʋɿ-ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʠʩʪ ʧʦʯʝʢ 6-ʠ ʤʘʣʴʯʠʢʘʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, ʥʝ ʚʳʷʚʠʚʰʝʝ ʢʠʩʪʦʟʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʢʘʥʘʣʴʮʝʚ ʠ ʛʣʦʤʝʨʫʣ. ʇʦ ʜʘʥʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 1 

ʨʝʙʝʥʢʘ ʦʪʤʝʯʘʣʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʢʣʝʨʦʟ ʠʥʪʝʨʩʪʠʮʠʷ (30-40% ʧʣʦʱʘʜʠ 

ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ) ʠ ʚʳʨʘʞʝʥʥʘʷ ʘʪʨʦʬʠʷ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ; ʚ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʯʝʯʥʦʛʦ ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʷ. 

a b 
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ɻʨʫʧʧʳ ʜʝʪʝʡ ʩ ʍʉɸ, ʠʤʝʚʰʠʝ ʢʠʩʪ rʧʦʯʝʢ, ʠ ʙʝʟ ʧʦʯʝʯʥʦʛʦ ʢʠʩʪʦʟʘ ʙʳʣʠ 

ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʩʨʦʢʘʭ ʚʳʷʚʣʝʥʠʷ ʛʝʤʘʪʫʨʠʠ 

ʠ ʥʘʣʠʯʠʷ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ, ʆʆʇ ʠ ʯʘʩʪʦʪʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 

(ʊʘʙʣʠʮʘ 3.2).  

 

ʊʘʙʣʠʮʘ 3.2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʪ ʧʦʯʝʢ (n=185) 

ʂʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ɼʝʪʠ ʙʝʟ 

ʢʠʩʪ 

ʧʦʯʝʢ 

(n=153) 

ɼʝʪʠ ʩ <3 

ʢʠʩʪʘʤʠ 

ʧʦʯʝʢ 

(n=25) 

ɼʝʪʠ ʩ Ó3 

ʢʠʩʪʘʤʠ 

ʧʦʯʝʢ 

(n=7) 

p1-2 p1-3 p2-3 

1  2  3 

ɺʦʟʨʘʩʪ, ʣʝʪ 13,5Ñ2,3 14,4Ñ2,5 13,8Ñ2,6 0,791 0,931 0,869 

ʄʘʣʴʯʠʢʠ, % 50,3 72,0 100,0 0,032 <0,001 0,007 

ɼʝʙʶʪ ʛʝʤʘʪʫʨʠʠ, 

ʣʝʪ 

2,0 

[1,0; 2,9] 

2,0 

[1,0; 3,0] 

2,0 

[1,0; 2,6] 

0,871 0,926 0,874 

ɼʝʙʶʪ 

ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ, ʣʝʪ  

2,0 

[1,0; 4,0] 

2,0 

[1,0; 4,0] 

1,6 

[1,0; 4,0] 

0,826 0,786 0,912 

ʨʉʂʌ <90 

ʤʣ/ʤʠʥ/1,73 ʤ2; % 

19,6 60,0 85,7 <0,001 <0,001 0,172 

ʇʨʦʪʝʠʥʫʨʠʷ, % 35,3 72,00 100,0 <0,001 <0,001 0,005 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ 

ʦʙʲʝʤ ʧʦʯʝʢ, ʩʤ3/ʤ2 

194Ñ40 227Ñ53 213Ñ86 0,619 0,841 0,891 

ʄʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ 

ʛʝʥʝ COL4A5, % 

60,1 44,0 71,4 0,164 0,542 0,189 

 

ʇʘʮʠʝʥʪʳ ʩ ʧʦʯʝʯʥʳʤʠ ʢʠʩʪʘʤʠ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʪʝʠʥʫʨʠʠ (ɢ2=17,516, p<0,001) ʠ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʉʂʌ (ɢ2=11,375, 

p=0,009) (ʈʠʩʫʥʦʢ 3.11). 

ʅʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʩʥʠʞʝʥʠʷ 

ʢʘʥʘʣʴʮʝʚʦʡ ʨʝʘʙʩʦʨʙʮʠʠ ʬʦʩʬʘʪʦʚ ʠ ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ ʠ ʙʝʟ ʧʦʯʝʯʥʦʛʦ 

ʢʠʩʪʦʟʘ (ʊʘʙʣʠʮʘ 3.3). 
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ʈʠʩʫʥʦʢ 3.11 - ʋʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ (ʘ) ʠ ʨʉʂʌ (b) ʫ ʜʝʪʝʡ ʩ ʍʉɸ                              

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʪ ʧʦʯʝʢ (n=185) 

 

ʊʘʙʣʠʮʘ 3.3 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʫʥʢʮʠʠ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʠʩʪ ʧʦʯʝʢ (n=97) 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ɼʝʪʠ ʙʝʟ ʢʠʩʪ ʧʦʯʝʢ  

(n=76) 

ɼʝʪʠ ʩ ʢʠʩʪʘʤʠ ʧʦʯʝʢ 

(n=21) 

p 

ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥʫʨʠ,̫ n (%) 2 (2,6) 1 (4,8) 0,671 

ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥ ʤʦʯʠ, ʥʛ/ʤʣ  112Ñ25 122Ñ20 0,755 

Cʥʠʞʝʥʠʝ TmP/ʨʉʂʌ, n (%) 0 (0) 0 (0) 1,00 

TmP/ʨʉʂʌ, ʤʤʦʣʴ/ʣ 1,7Ñ0,2 1,6Ñ0,12 0,890 

ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʧʦʯʝʢ, n (%) 

2 (2,6) 2 (9,5) 0,345 

 

ɸʥʘʣʠʟ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ 21 ʧʘʮʠʝʥʪʘ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʯʝʯʥʦʛʦ 

ʢʠʩʪʦʟʘ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʢʠʩʪ ʧʦʯʝʢ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʫʨʠʠ, ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʨʉʂʌ ʙʝʟ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ (ʊʘʙʣʠʮʘ 3.4). 

 

ʊʘʙʣʠʮʘ 3.4 - ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʜʘʥʥʳʝ ʜʝʪʝʡ c ʍʉɸ ʠ ʢʠʩʪʘʤʠ ʧʦʯʝʢ (n=21) 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʇʘʮʠʝʥʪʳ (n=21) p 
ʜʦ ʚʳʷʚʣʝʥʠʷ 
ʢʠʩʪ 

ʥʘ ʤʦʤʝʥʪ  
ʚʳʷʚʣʝʥʠʷ ʢʠʩʪ 

ɺʦʟʨʘʩʪ, ʣʝʪ 13,8Ñ2,3 15,1Ñ1,8 0,658 
ʇʨʦʪʝʠʥʫʨʠʷ, ʤʛ/ʤ2/ʩʫʪ 620 [210; 850] 1070 [750; 2100] 0,445 
ʇʨʦʪʝʠʥʫʨʠʷ Ó1000 ʤʛ/ʤ2/ʩʫʪ, n (%) 7 (33,3) 9 (42,9) 0,512 
ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2, n (%) 6 (28,6) 10 (47,6) 0,202 
ʨʉʂʌ, ʤʣ/ʤʠʥ/1,73 ʤ2 93Ñ23 76Ñ24 0,612 
ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥʫʨʠʷ, n (%) 2 (2,6) 1 (4,8) 0,563 
ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥ ʤʦʯʠ, ʥʛ/ʤʣ  123Ñ21 122Ñ20 1,000 
ʉʥʠʞʝʥʠʝ TmP/ʨʉʂʌ, n (%) 0 (0) 0 (0) 1,000 
TmP/ʨʉʂʌ, ʤʤʦʣʴ/ʣ 1,6Ñ0,1 1,6Ñ0,3 0,890 
ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, n 
(%) 

1 (4,3) 2 (9,5) 0,563 

a b 
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ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʤʫʞʩʢʦʡ ʧʦʣ, ʚʦʟʨʘʩʪ ʜʝʪʝʡ >10 ʣʝʪ, ʫʨʦʚʝʥʴ ʨʉʂʌ <60 /ʤʣ/ʤʠʥ,1,73 ʤ2 ʠ 

ʧʨʦʪʝʠʥʫʨʠʠ Ó500 ʤʛ/ʤ2/ʩʫʪ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʠʩʪ ʧʦʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ (ʊʘʙʣʠʮʘ 3.5).  

 

ʊʘʙʣʠʮʘ 3.5 - ʌʘʢʪʦʨʳ ʨʠʩʢʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʢʠʩʪ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ 

ʇʝʨʝʤʝʥʥʘʷ B0 ɓ (ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ) 

p 

ʄʫʞʩʢʦʡ ʧʦʣ   2,3  2,76 (0,51) 0,018 

ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2  -3,1 -5,23 (1,22) 0,017 

ʇʨʦʪʝʠʥʫʨʠʷ Ó500 ʤʛ/ʤ2/ʩʫʪ    2,9  6,51 (1,89) 0,002 

 

ʄʫʣʴʪʠʬʘʢʪʦʨʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ 

ʤʫʞʩʢʦʡ ʧʦʣ (HR=2,6 (95% ɼʀ 2,05-4,82), p=0,011), ʩʥʠʞʝʥʠʝ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 

ʤ2 (HR=1,43 (95% ɼʀ 1,11-1,82), p=0,014) ʠ ʧʨʦʪʝʠʥʫʨʠ ̫Ó500 ʤʛ/ʤ2/ʩʫʪ (HR=2,3 (95% 

ɼʀ 1,93-3,89), p=0,012) ̫ ʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʢʠʩʪ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ. 

 

3.1.3. ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 94 (50,8%) ʧʘʮʠʝʥʪʘʤ ʩ ʍʉɸ ʚ ʚʦʟʨʘʩʪʝ 12,2Ñ3,1 ʣʝʪ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʜʘʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫ 96,8% ʧʘʮʠʝʥʪʦʚ (n=91). ʕʢʩʧʨʝʩʩʠʷ Ŭ3 ʠ Ŭ5 

ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫ 35 ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 13[11;16] ʣʝʪ, 

ʚʢʣʶʯʘʷ 18 ʤʘʣʴʯʠʢʦʚ ʠ 17 ʜʝʚʦʯʝʢ (28,6% ʠ 54,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,573).  

ʇʦ ʜʘʥʥʳʤ ʉʄ ʫ 39,4% ʜʝʪʝʡ (n=37) ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ; ʨʘʩʰʠʨʝʥʠʝ ʤʝʟʘʥʛʠʘʣʴʥʦʛʦ ʤʘʪʨʠʢʩʘ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʟʘʥʛʠʘʣʴʥʦʡ ʛʠʧʝʨʢʣʝʪʦʯʥʦʩʪʴʶ (4-5 ʢʣʝʪʦʢ ʥʘ ʟʦʥʫ ʤʝʟʘʥʛʠʫʤʘ) ʠ ʌʉɻʉ 

ʦʪʤʝʯʘʣʠʩʴ ʫ 37,2% (n=35) ʠ 38,3% (n=36) ʧʘʮʠʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʚʝʯʝʥʠʝ IgA 

(ʠʥʪʝʥʩʠʚʥʦʩʪʴ +) ʧʦ ʢʨʘʶ ʢʘʧʠʣʣʷʨʥʳʭ ʧʝʪʝʣʴ ʠ ʚ ʤʝʟʘʥʛʠʫʤʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ 9,6% 

ʩʣʫʯʘʝʚ (n=9), IgM ʚ ʤʝʟʘʥʛʠʫʤʝ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ +) - ʫ 5,3% (n=5), ʉ3-ʬʨʘʢʮʠʠ 

ʢʦʤʧʣʝʤʝʥʪʘ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ +) - ʫ 8,5% (n=8) ʜʝʪʝʡ. ʈʘʩʩʣʦʝʥʠʝ, ʪʦʥʢʠʝ ʠ ʥʝ 

ʠʟʤʝʥʝʥʥʳʝ ɻɹʄ ʧʦ ʜʘʥʥʳʤ ʕʄ ʠʤʝʣʠ 56,4% (n=53), 39,4% (n=37) ʠ 4,3% (n=4) 

ʜʝʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʯʘʛʦʚʦʝ ʨʘʩʧʣʘʩʪʳʚʘʥʠʝ ʤʘʣʳʭ ʦʪʨʦʩʪʢʦʚ ʧʦʜʦʮʠʪʦʚ 
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ʦʪʤʝʯʘʣʠʩʴ ʫ 44,7% (n=42) ʧʘʮʠʝʥʪʦʚ. ɽʜʠʥʠʯʥʳʝ ʤʝʣʢʠʝ ʜʝʧʦʟʠʪʳ ʚ ʤʝʟʘʥʛʠʫʤʝ 

ʠ/ʠʣʠ ʚ ʧʘʨʘʤʝʟʘʥʛʠʘʣʴʥʦʡ ʟʦʥʝ ʛʣʦʤʝʨʫʣ ʦʧʨʝʜʝʣʷʣʠʩʴ ʫ 3,2% (n=3) ʜʝʪʝʡ ʩ 

ʚʳʷʚʣʝʥʥʳʤ ʧʦ ʜʘʥʥʳʤ ʀʌ ʧʦʟʠʪʠʚʥʳʤ ʩʚʝʯʝʥʠʝʤ IgA.  

ʅʘ ʦʩʥʦʚʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʩʠʥʜʨʦʤ ɸʣʴʧʦʨʪʘ 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ 56,4%, ʟʘʧʦʜʦʟʨʝʥ - ʚ 37,2% ʩʣʫʯʘʝʚ; ʫ 6 ʜʝʪʝʡ ʩ ʅʉ ʠ ʧʨʦʪʝʠʥʫʨʠʝʡ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʌʉɻʉ (6,4%). 

3.1.3.1. ʌʦʢʘʣʴʥʦ-ʩʝʛʤʝʥʪʘʨʥʳʡ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ  

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʌʉɻʉ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʚ ʛʨʫʧʧʘʭ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩ 

ʍʉɸ (44,4% ʠ 25,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,073). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʌʉɻʉ (% ʦʪ ʚʩʝʭ ʛʣʦʤʝʨʫʣ) ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʦʜʛʨʫʧʧʳ ʜʝʪʝʡ: ʌʉɻʉ 

Ò10% (n=11), ʌʉɻʉ 11-19% (n=13), ʌʉɻʉ Ó20% (n=12). ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʚʦʟʨʘʩʪʫ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʌʉɻʉ Ó20% ʛʣʦʤʝʨʫʣ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʌʉɻʉ Ò10% ʛʣʦʤʝʨʫʣ, ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʮʠʝʥʪʳ ʩ ʉʅʊ, ʧʨʦʪʝʠʥʫʨʠʝʡ, 

ʚʢʣʶʯʘʷ ʧʨʦʪʝʠʥʫʨʠʶ Ó500 ʤʛ/ʤ2/ʩʫʪ, ʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʉʂʌ (ʊʘʙʣʠʮʘ 3.6). 

 

ʊʘʙʣʠʮʘ 3.6 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʨʘʟʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʌʉɻʉ (n=36) 

 
 

ʌʉɻʉ Ò10% 

(n=11) 
ʌʉɻʉ 11-19% 

(n=13) 
ʌʉɻʉ Ó20% 

(n=12) 
p 

1 2 3 
ɺʦʟʨʘʩʪ, ʣʝʪ 11,6Ñ2,5 11,5Ñ3,2 13,2Ñ4,6 p1,2=0,980 

p1,3=0,761  
p2,3=0,764  

ʄʘʣʴʯʠʢʠ, n (%) 7 (63,64) 10 (76,92) 11 (91,67) p1,2=0,451 
p1,3=0,288 
p2,3=0,341 

ʉʅʊ, n (%) 4 (36,36) 4 (30,77) 10 (83,33) p1,2=0,075  
p1,3=0,023 
p2,3=0,785 

ʇʨʦʪʝʠʥʫʨʠʷ, n (%) 5 (45,45) 10 (76,92) 12 (100,00) p1,2=0,073 
p1,3=0,008 
p2,3=0,081 

ʇʨʦʪʝʠʥʫʨʠʷ  
Ó500 ʤʛ/ʤ2/ʩʫʪ, n (%) 

1 (9,09) 3 (23,08) 11 (91,67) p1,2=0,357 
p1,3<0,001 
p2,3<0,001 

ʇʨʦʪʝʠʥʫʨʠʷ, ʤʛ/ʤ2/ʩʫʪ 67 
[8;219] 

431 
[15;586] 

725 
[162;1230] 

p1,2=0,004 
p1,3<0,001 
p2,3=0,032 

ʨʉʂʌ  
<90 ʤʣ/ʤʠʥ/1,73 ʤ2,  
n (%) 

2 (18,18) 3 (23,08) 7 (58,33) p1,2=0,786 
p1,3=0,043 
p2,3=0,072 

ʨʉʂʌ, ʤʣ/ʤʠʥ/1,73 ʤ2 105Ñ11 102Ñ19 80Ñ21 p1,2=0,892 
p1,3=0,295 
p2,3=0,446 
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ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʨʉʂʌ ʟʘʚʠʩʝʣʠ ʦʪ 

ʚr ʨʘʞʝʥʥʦʩʪʠ ʌʉɻʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (ʈʠʩʫʥʦʢ 3.12).  

 

ʈʠʩʫʥʦʢ 3.12 - ʋʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ (ʘ) ʠ ʨʉʂʌ (b) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʌʉɻʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (n=94) 

 

ʋʚʝʣʠʯʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʌʉɻʉ ʥʘ ʢʘʞʜʳʝ 10% ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ 295 ʤʛ/ʤ2/ʩʫʪ ʠ ʩʥʠʞʝʥʠʝʤ ʨʉʂʌ ʥʘ 7 ʤʣ/ʤʠʥ/1,73 

ʤ2 (ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ). ʇʨʦʪʝʠʥʫʨʠʷ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʙʳʣʠ ʦʞʠʜʘʝʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʉɻʉ, ʚʦʚʣʝʢʘʶʱʠʤ 

ʙʦʣʝʝ 25% ʛʣʦʤʝʨʫʣ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʫʞʩʢʦʡ ʧʦʣ (ɺ0=4,1, ɓ=9,1Ñ1,4, p=0,004), 

ʧʨʦʪʝʠʥʫʨʠʷ >100 ʤʛ/ʤ2/ʩʫʪ (ɺ0=3,4, ɓ=8,2Ñ2,1, p=0,002) ʠ ʨʉʂʌ <90 

ʤʣ/ʤʠʥ/1,73ʤ2 (ɺ0=-3,1, ɓ=-10,14Ñ2,6, p=0,005) ʷʚʣʷʣʠʩʴ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʚʳʷʚʣʝʥʠʷ ʌʉɻʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ. ʄʫʣʴʪʠʬʘʢʪʦʨʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ 

ʜʠʘʛʥʦʩʪʠʢʠ ʌʉɻʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʙʳʣʘ ʧʨʦʪʝʠʥʫʨʠʷ >100 ʤʛ/ʤ2/ʩʫʪ (ɺ0=3,1, 

ɓ=11,3Ñ2,5, p=0,01). 

3.1.3.2. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ɻɹʄ ʧʦ 

ʜʘʥʥʳʤ ʕʄ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʜʝʪʝʡ ʩ ʍʉɸ: ʧʘʮʠʝʥʪʳ ʩ ʥʝʠʟʤʝʥʝʥʥʳʤʠ 

ɻɹʄ (1), ʩ ʪʦʥʢʠʤʠ ɻɹʄ (2) ʠ ʩ ʪʠʧʠʯʥʳʤ ʨʘʩʩʣʦʝʥʠʝʤ ɻɹʄ (3). ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ 

ʠʟʤʝʥʝʥʥʦʡ ɻɹʄ ʧʨʝʦʙʣʘʜʘʣʠ ʤʘʣʴʯʠʢʠ, ʧʘʮʠʝʥʪʳ ʩ ʉʅʊ, ʧʨʦʪʝʠʥʫʨʠʝʡ 
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ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʩʥʠʞʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʧʦʯʝʢ (ʊʘʙʣʠʮʘ 3.7). 

 

ʊʘʙʣʠʮʘ 3.7 - ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʨʫʢʪʫʨʳ ɻɹʄ ʧʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (n=94) 

 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ  

ʧʦʢʘʟʘʪʝʣʠ 

ɻɹʄ p 

ʩʦʭʨʘʥʥʘʷ 

(n=4) 

ʪʦʥʢʘʷ 

(n=37) 

ʨʘʩʩʣʦʝʥʠʝ 

(n=53) 

1 2 3 

ʄʘʣʴʯʠʢʠ, n (%) 0 (0,0) 28 (75,7) 44 (83,0) p1,2<0,001 

p1,3<0,001 

p2,3=0,400 

ɺʦʟʨʘʩʪ, ʣʝʪ 9,3Ñ1,3 11,5Ñ2,4 13,4Ñ2,1 p1,2=0,425 

p1,3=0,102 

p2,3=0,553 

ʉʅʊ, n (%) 0 (0) 2 (5,4) 12 (22,6) p1,2=0,163 

p1,3<0,001 

p2,3=0,014  

ʇʨʦʪʝʠʥʫʨʠʷ  

Ó500 ʤʛ/ʤ2/ʩʫʪ, n (%) 

0 (0) 2 (5,4) 13 (24,5) p1,2=0,163 

p1,3<0,001 

p2,3=0,008 

ʇʨʦʪʝʠʥʫʨʠʷ, ʤʛ/ʤ2/ʩʫʪ 269Ñ81 273Ñ98 571Ñ156 p1,2=0,895 

p1,3=0,092 

p2,3=0,109 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2, n (%) 0 (0) 2 (5,4) 10 (18,9) p1,2=0,163 

p1,3=0,001 

p2,3=0,038  

ʨʉʂʌ, ʤʣ/ʤʠʥ/1,73 ʤ2 105,0Ñ21,0 98,7Ñ19,8 90,4Ñ19,3 p1,2=0,837 

p1,3=0,599 

p2,3=0,745 

ʆʯʘʛʦʚʦʝ ʨʘʩʧʣʘʩʪʳʚʘʥʠʝ ʤʘʣʳʭ 

ʦʪʨʦʩʪʢʦʚ ʧʦʜʦʮʠʪʦʚ, n (%) 

0 (0) 2 (5,4) 40 (75,5) p1,2=0,163 

p1,3<0,001 

p2,3<0,001  

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʂʦʢʩʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʉʇɹ ʩ ʤʦʯʦʡ ²500 ʤʛ/ʤ2/ʩʫʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʥʘʣʠʯʠʝʤ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʣʦʤʝʨʫʣ ʫ ʜʝʪʝʡ ʩ ʍʉɸ: ʨʘʩʩʣʦʝʥʠʝʤ 

ɻɹʄ (ɢ2=12,312, p<0,001), ʌʉɻ (ɢ2=8,495, p=0,019) ʠ ʨʘʩʧʣʘʩʪʳʚʘʥʠʝʤ ʤʘʣʳʭ 

ʦʪʨʦʩʪʢʦʚ ʧʦʜʦʮʠʪʦʚ (ɢ2=6,512, p=0,023). ʅʘʨʷʜʫ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ, ʤʫʞʩʢʦʡ ʧʦʣ ʠ 

ʉʅʊ ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ ʨʘʩʩʣʦʝʥʠʝʤ ɻɹʄ (ʊʘʙʣʠʮʘ 3.8). 
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ʊʘʙʣʠʮʘ 3.8 - ʌʘʢʪʦʨʳ ʨʠʩʢʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʨʘʩʩʣʦʝʥʠʝʤ ɻɹʄ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (n=94) 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʯʝʯʥʦʡ 

ʪʢʘʥʠ 

ʇʝʨʝʤʝʥʥʳʝ ɺ0 ɓ (ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ) 

p 

ʈʘʩʩʣʦʝʥʠʝ ɻɹʄ ʄʫʞʩʢʦʡ ʧʦʣ  2,23 3,76 (0,61) 0,021 

ʉʅʊ  1,91 2,06 (0,67) 0,032 

ʇʨʦʪʝʠʥʫʨʠʷ  

²500 ʤʛ/ʤ2/ʩʫʪ 

3,64 7,51 (2,19) 0,003 

 

ʄʫʞʩʢʦʡ ʧʦʣ (ɺ0=2,1, ɓ=2,8Ñ0,9, p=0,024), ʧʨʦʪʝʠʥʫʨʠʷ ²500 ʤʛ/ʤ2/ʩʫʪ 

(ɺ0=3,1, ɓ=4,2Ñ1,1, p=0,005) ʷʚʣʷʣʠʩʴ ʧʨʝʜʠʢʪʦʨʘʤʠ ʚʳʷʚʣʝʥʠʷ ʨʘʩʩʣʦʝʥʠʷ ɻɹʄ. 

ʈʠʩʢ ʨʘʩʩʣʦʝʥʠʷ ɻɹʄ ʧʦ ʜʘʥʥʳʤ ʕʄ ʙʳʣ ʚʳʰʝ ʫ ʤʘʣʴʯʠʢʦʚ (ʅR=2,51 (95% ɼʀ 

1,52-4,61), p=0,013) ʠ ʜʝʪʝʡ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ²500 ʤʛ/ʤ2/ʩʫʪ (ʅR=3,41 (95% ɼʀ 

1,95-5,12), p=0,006).  

ʉ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʕʄ ʩʠʥʜʨʦʤ ɸʣʴʧʦʨʪʘ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 71 

(75,5%) ʨʝʙʝʥʢʘ, ʚʢʣʶʯʘʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ 

ʌʉɻʉ (n=5). ʍ-ʩʮʝʧʣʝʥʥʳʡ ʚʘʨʠʘʥʪ ʥʘʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣ ʟʘʧʦʜʦʟʨʝʥ ʫ 

48 ʜʝʪʝʡ (51,1%) ʥʘ ʦʩʥʦʚʝ ʥʘʣʠʯʠʷ ʉʅʊ ʫ ʧʨʦʙʘʥʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʝʤʝʡʥʳʤʠ 

ʩʣʫʯʘʷʤʠ ʍɹʇ 5 ʩʪ. ʫ ʤʦʣʦʜʳʭ ʤʫʞʯʠʥ. 

3.1.3.3. ʕʢʩʧʨʝʩʩʠʷ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ʛʣʦʤʝʨʫʣʷʨʥʳʭ ʙʘʟʘʣʴʥʳʭ 

ʤʝʤʙʨʘʥʘʭ  

ʀɻʍ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ Ŭ3 ʠ Ŭ5 ʮʝʧʝʡ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ (n=26; 74,29% ʦʪ ʚʩʝʭ ʥʝʬʨʦʙʠʦʧʩʠʡ) ʧʨʦʚʦʜʠʣʘʩʴ ʜʦ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʦʨʧʠʜʥʘʷ ʛʝʤʘʪʫʨʠʷ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ (ʩʝʤʝʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʫ 

51,4% ʜʝʪʝʡ) ʩʦʯʝʪʘʣʘʩʴ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʦʪʝʠʥʫʨʠʝʡ ʫ 22,9% (n=8), 

ʧʨʦʪʝʠʥʫʨʠʝʡ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʫ 11,4% (n=4) ʠ 5,7% 

(n=2) ʧʘʮʠʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʅʉ ʚʳʷʚʣʷʣʩʷ ʚ 2,9% (n=1) ʩʣʫʯʘʝʚ, 

ʨʝʮʠʜʠʚʠʨʫʶʱʘʷ ʤʘʢʨʦʛʝʤʘʪʫʨʠʷ - ʫ 8,6% (n=3) ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

ʅʘʨʫʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 

48,6% (n=17) ʜʝʪʝʡ, ʚʢʣʶʯʘʷ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʯʝʥʠʷ ʫ 37,1% (n=13), ʦʯʘʛʦʚʦʝ 

ʠ/ʠʣʠ ʩʚʝʯʝʥʠʝ ʧʦʥʠʞʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ - ʫ 11,4% (n=4) ʧʘʮʠʝʥʪʦʚ; ʚ 51,4% 
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(n=18) ʩʣʫʯʘʝʚ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ Ŭ5-ʮʝʧʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʦʥʪʨʦʣʶ. 

ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ Ŭ5-ʮʝʧɹ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ 

ʛʣʦʤʝʨʫʣʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʤʘʣʴʯʠʢʠ ʩ ʉʅʊ ʠ ʧʨʦʪʝʠʥʫʨʠʝʡ Ó500 ʤʛ/ʤ2/ʩʫʪ 

(ʊʘʙʣʠʮʘ 3.9).  

 

ʊʘʙʣʠʮʘ 3.9 - ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʭʘʨʘʢʪʝʨʘ ʵʢʩʧʨʝʩʩʠʠ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ (n=35) 

 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ 

ʕʢʩʧʨʝʩʩʠʷ Ŭ5 ʮʝʧʠ ʚ ɻɹʄ p 

ʦʪʩʫʪʩʪʚʫʝʪ 

(n=13) 

ʩʥʠʞʝʥʘ/ 

ʦʯʘʛʦʚʘʷ 

(n=4) 

ʥʦʨʤʘ  

(n=18) 

1 2 3 

ɺʦʟʨʘʩʪ, ʣʝʪ 13,1Ñ2,2 11,5Ñ1,9 12,2Ñ5,1 p1,2=0,589 

p1,3=0,873 

p2,3=0,899 

ʄʘʣʴʯʠʢʠ, n (%) 10 (76,9)  2 (50,0) 6 (33,3) p1,2=0,400 

p1,3=0,014 

p2,3=0,594 

ʉʝʥʩʦʥʝʚʨʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ, n (%) 6 (46,2) 0 (0) 1 (5,6) p1,2=0,003 

p1,3=0,014 

p2,3=0,382 

ʇʨʦʪʝʠʥʫʨʠʷ Ó500 ʤʛ/ʤ2/ʩʫʪ, n (%) 6 (46,2) 0 (0) 1 (5,6) p1,2=0,003 

p1,3=0,014 

p2,3=0,382 

ʇʨʦʪʝʠʥʫʨʠʷ, ʤʛ/ʤ2/ʩʫʪ 230 

[122;731] 

150 

[75;333] 

102 

[18;230] 

p1,2=0,163 

p1,3<0,001 

p2,3=0,056 

ʨʉʂʌ <90 ʤʣ/1,73 ʤ2/ʤʠʥ, n (%) 4 (30,8) 1 (25,0) 1(5,6) p1,2=0,872 

p1,3=0,356 

p2,3=0,382 

ʨʉʂʌ, ʤʣ/1,73 ʤ2/ʤʠʥ 114Ñ23 112Ñ17 113Ñ11 p1,2=0,945 

p1,3=0,968 

p2,3=0,961 

 

ʄʫʞʩʢʦʡ ʧʦʣ, ʉʅʊ ʠ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ Ó500 ʤʛ/ʤ2/ʩʫʪ ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ 

ʩ ʠʟʤʝʥʝʥʝʥʠʝʤ ʫʨʦʚʥʷ ʠ ʭʘʨʘʢʪʝʨʘ ʢɻʩʧʨʝʩʩʠʠ Ŭ5-ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ 

ʫ ʜʝʪʝʡ ʩ ʍʉɸ (ʊʘʙʣʠʮʘ 3.10). 
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ʊʘʙʣʠʮʘ 3.10 - ʌʘʢʪʦʨʳ ʨʠʩʢʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ                   

Ŭ5-ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ɻɹʄ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (n=35) 

ʇʝʨʝʤʝʥʥʘʷ ɺ0 ɓ (ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ) 

p 

ʄʫʞʩʢʦʡ ʧʦʣ  1,81 2,06 (0,41) 0,032 

ʉʅʊ 1,26 1,59 (0,27) 0,041 

ʇʨʦʪʝʠʥʫʨʠʷ Ó500 ʤʛ/ʤ2/ʩʫʪ 2,05 3,12 (1,03) 0,018 

 

ʇʨʝʜʠʢʪʦʨʘʤʠ ʩʥʠʞʝʥʠʷ/ʦʪʩʫʪʩʪʚʠʷ ʵʢʩʧʨʝʩʩʠʠ Ŭ5 ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ 

ʚ ɻɹʄ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʙʳʣʠ ʤʫʞʩʢʦʡ ʧʦʣ (ɺ0=1,9, ɓ=2,12Ñ0,31, p=0,023) ʠ 

ʧʨʦʪʝʠʥʫʨʠʷ Ó500 ʤʛ/ʤ2/ʩʫʪ (ɺ0=2,9, ɓ=3,02Ñ0,82, p=0,016). 

ʕʄ ʠ ʀɻʍ ʦʙʣʘʜʘʣʠ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʍʉɸ ʫ 

ʜʝʪʝʡ, ʦʩʦʙʝʥʥʦ, ʫ ʜʝʚʦʯʝʢ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʛʝʤʘʪʫʨʠʝʡ. ʉʦʯʝʪʘʥʠʝ 

ʦʙʦʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʣʦ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʍʉɸ ʜʦ 65,7%, ʚ ʮʝʣʦʤ, ʜʦ 88,9% ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʦ 92,6% ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʨʦʪʝʠʥʫʨʠʝʡ (ʊʘʙʣʠʮʘ 3.11). 

 

ʊʘʙʣʠʮʘ 3.11 - ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (Se) ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʍʉɸ ʫ ʜʝʪʝʡ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ Se, % 

ʕʣʝʢʪʨʦʥʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ (n=94) 

ʉʫʤʤʘʨʥʦ  56,4 

ɼʝʚʦʯʢʠ (n=31) 17,0 

ʄʘʣʴʯʠʢʠ (n=63) 83,0 

ɻʝʤʘʪʫʨʠʷ (n=67) 48,0 

ɻʝʤʘʪʫʨʠʷ + ʧʨʦʪʝʠʥʫʨʠʷ (n=27) 85,2 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ (n=35) 

ʉʫʤʤʘʨʥʦ  51,4 

ɼʝʚʦʯʢʠ (n=17) 29,4 

ʄʘʣʴʯʠʢʠ (n=18) 66,7 

ɻʝʤʘʪʫʨʠʷ (n=21) 23,8 

ɻʝʤʘʪʫʨʠʷ + ʧʨʦʪʝʠʥʫʨʠʷ (n=14) 85,7 

ʕʣʝʢʪʨʦʥʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ + 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ (n=35) 

ʉʫʤʤʘʨʥʦ  65,7 

ɼʝʚʦʯʢʠ (n=17) 38,9 

ʄʘʣʴʯʠʢʠ (n=18) 88,9 

ɻʝʤʘʪʫʨʠʷ (n=21) 47,6 

ɻʝʤʘʪʫʨʠʷ + ʧʨʦʪʝʠʥʫʨʠʷ (n=14) 92,6 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʍʉɸ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʦʪʩʫʪʩʪʚʦʚʘʣ ʫ 40% 

ʜʝʪʝʡ ʠʟʫʯʘʝʤʦʡ ʢʦʛʦʨʪʳ. ʆʩʥʦʚʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʍʉɸ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ 
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(98,3%) ʚ ʜʦʰʢʦʣʴʥʦʤ ʠ ʨʘʥʥʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ (7,6Ñ1,8 ʣʝʪ) ʙʳʣʘ ʪʦʣʴʢʦ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʥʘʣʠʯʠʝʤ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʛʝʤʘʪʫʨʠʠ, ʨʝʞʝ - 

ʛʝʤʘʪʫʨʠʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʧʠʟʦʜʘʤʠ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ. ʂ 

ʧʦʜʨʦʩʪʢʦʚʦʤʫ ʚʦʟʨʘʩʪʫ (14,5Ñ2,8 ʣʝʪ) ʫ 1/3 ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʯʘʱʝ ʫ ʤʘʣʴʯʠʢʦʚ, 

ʦʪʤʝʯʘʣʦʩʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʧʦʷʚʣʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʠ 

ʩʥʠʞʝʥʠ ̫ʨʉʂʌ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʍʉɸ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʅʉ, ʢʘʢ ʩʪʘʜʠʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʍʉɸ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʫ 24% 

ʤʘʣʴʯʠʢʦʚ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ ʍʉɸ ʷʚʣʷʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʆʆʇ, 

ʚʳʷʚʣʝʥʥʦʝ ʫ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, ʢʦʪʦʨʦʝ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ 

ʚʦʟʨʘʩʪʦʤ ʜʝʪʝʡ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʤʘʨʢʝʨʦʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ 

(ʩʥʠʞʝʥʠʝʤ ʨʉʂʌ, ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ). ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʯʝʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʣʦʩʴ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʍɹʇ 

4 ʩʪ. ʋ 17% ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʴʯʠʢʦʚ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʝʣʢʠʝ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʝʜʠʥʠʯʥʳʝ ʢʠʩʪʳ ʧʦʯʝʢ ʥʘ ʛʨʘʥʠʮʝ ʢʦʨʪʠʢʦ-ʤʝʜʫʣʣʷʨʥʦʛʦ ʩʣʦʷ 

ʧʘʨʝʥʭʠʤʳ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʘʩʩʦʮʠʠʨʦʚʘʣʦʩʴ ʩ ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʝʤ 

ʨʉʂʌ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʍʉɸ.  

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ ʧʨʠ ʍʉɸ ʦʙʫʩʣʦʚʣʝʥʦ 

ʨʘʟʚʠʪʠʝʤ ʌʉɻʉ (ʚʳʷʚʣʝʥ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 1/3 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ) ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ɻɹʄ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʍʉɸ ʫ ʜʝʚʦʯʝʢ 

ʠ ʜʝʪʝʡ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʛʝʤʘʪʫʨʠʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʚʝʜʝʥʠʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʥʝʬʨʦʙʠʦʧʩʠʠ ʫ ʵʪʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ. ʕʄ ʠ ʀɻʍ ʘʥʘʣʠʟ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʭ ʩʦʯʝʪʘʥʠʠ, ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʯʝʤ 85% ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʍʉɸ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʠʤʤʫʥʦʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʚ ʩʣʫʯʘʷʭ ʥʝʪʠʧʠʯʥʦʡ ʜʣʷ ʍʉɸ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʥʘʧʨʠʤʝʨ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʅʉ. 
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3.2. ʉʝʥʩʦʥʝʚʨʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ 

 

ʉʅʊ, ʯʘʱʝ ʩʠʤʤʝʪʨʠʯʥʘʷ (87,0% ʠ 13,0% ʜʚʫʩʪʦʨʦʥʥʷʷ ʠ ʦʜʥʦʩʪʦʨʦʥʥʷʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p<0,001), ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 29,7% (n=55; 49 ʤʘʣʴʯʠʢʦʚ) 

ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʚʦʟʨʘʩʪʝ 9,5Ñ3,4 ʣʝʪ. ʋ ʤʘʣʴʯʠʢʦʚ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ 

ʨʘʟʚʠʪʠʶ ʉʅʊ ʚ ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ (8,8Ñ2,8 ʠ 

14,1Ñ3,4 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,223); ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ ʫ ʤʘʣʴʯʠʢʦʚ ʚ 49,0% 

ʩʣʫʯʘʝʚ (n=24) ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʦʩʴ ʚ ʧʝʨʠʦʜ 7-10 ʣʝʪ, ʨʝʞʝ - ʚ ʜʦʰʢʦʣʴʥʦʤ 

ʚʦʟʨʘʩʪʝ (n=14; 28,6%), ʚ ʪʦʤ ʯʠʩʣʝ ʚ 4 ʛʦʜʘ ʞʠʟʥʠ ʫ 1 ʨʝʙʝʥʢʘ. ʋ ʜʝʚʦʯʝʢ ʉʅʊ 

ʚʳʷʚʣʷʣʘʩʴ ʚ ʚʦʟʨʘʩʪʝ 8-16 ʣʝʪ ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʣʴʯʠʢʦʚ, ʥʝ ʦʪʤʝʯʘʣʘʩʴ ʚ 

ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ (0% ʠ 28,6% ʫ ʜʝʚʦʯʝʢ ʠ ʤʘʣʴʯʠʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p<0,001). ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʉʅʊ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʩʦʩʪʘʚʣʷʣʘ 10% ʢ 6 ʛʦʜʘʤ 

ʠ 50% ʢ 12 ʛʦʜʘʤ ʞʠʟʥʠ; ʪʦʣʴʢʦ ʫ 16% ʜʝʚʦʯʝʢ ʚʳʷʚʣʷʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ ʢ 16 

ʛʦʜʘʤ ʞʠʟʥʠ (ʈʠʩʫʥʦʢ 3.13). 

 

ʈʠʩʫʥʦʢ 3.13 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩ ʍʉɸ ʙʝʟ ʉʅʊ                           

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ (n=185) 

 

ɺ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʫ ʜʝʚʦʯʝʢ ʩʦʭʨʘʥʷʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ ʣʝʛʢʦʡ 

ʩʪʝʧʝʥʠ (ʉʅʊ 1 ʩʪ.), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 59,2% ʤʘʣʴʯʠʢʦʚ (n=29) ʦʪʤʝʯʘʣʦʩʴ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ ʩ ʨʘʟʚʠʪʠʝʤ ʉʅʊ 3 ʩʪ. ʫ ʧʦʣʦʚʠʥʳ ʠʟ ʥʠʭ 

(51,0%) (ʈʠʩʫʥʦʢ 3.14). 
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ʈʠʩʫʥʦʢ 3.14 - ʉʪʝʧʝʥʴ ʉʅʊ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ (n=49) 

 

ɼʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʥʘʨʫʰʝʥʠʝ ʚʦʩʧʨʠʷʪʠʷ ʟʚʫʢʘ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʜʦʰʢʦʣʴʥʦʤ ʠ ʨʘʥʥʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʠ 

ʩʨʝʜʥʝʚʳʩʦʢʦʛʦ-ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʥʘʯʠʥʘʷ ʩ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

(ʈʠʩʫʥʦʢ 3.15). 

 

 

ʈʠʩʫʥʦʢ 3.15 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʨʘʟʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ (n=55) 

 

ɺ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʥʠʩʭʦʜʷʱʠʡ ʪʠʧ 

ʥʘʨʫʰʝʥʠʷ ʩʣʫʭʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʫʩʫʛʫʙʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʉʅʊ ʧʨʠ 

ʥʘʨʘʩʪʘʥʠʠ ʯʘʩʪʦʪʳ ʟʚʫʢʘ (n=43; 78,2%); ʨʝʞʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ U-ʦʙʨʘʟʥʳʡ 

(n=8; 14,6%) ʠ ʫʧʣʦʱʝʥʥʳʡ (n=4; 7,3%) ʪʠʧʳ ʘʢʫʩʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ               

(ʈʠʩʫʥʦʢ 3.16). 
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ʈʠʩʫʥʦʢ 3.16 - ɺʘʨʠʘʥʪʳ ʩʥʠʞʝʥʠʷ ʩʣʫʭʘ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (n=55) 

 

ʉʅʊ ʯʘʱʝ ʨʘʟʚʠʚʘʣʘʩʴ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ (48,0% ʠ 

7,2%; p<0,001), ʫ ʜʝʪʝʡ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ 

ʧʨʦʪʝʠʥʫʨʠʠ (56,2% ʠ 25,8%; p=0,008) ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ 

COL4A5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ (53,3% ʠ 13,0%; 

p<0,001). ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʉʅʊ ʧʨʠ ʍʉɸ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦʣʦʤ ʧʘʮʠʝʥʪʘ, ʥʘʣʠʯʠʝʤ 

ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʫ ʤʘʣʴʯʠʢʦʚ (ʊʘʙʣʠʮʘ 3.12). 

 

ʊʘʙʣʠʮʘ 3.12 - ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʉʅʊ ʫ ʜʝʪʝʡ ʩ ʍʉɸ* 

ʇʝʨʝʤʝʥʥʳʝ HR (95% ɼʀ) p 

ʄʫʞʩʢʦʡ ʧʦʣ 11,87 (95% ɼʀ 4,70-29,69) <0,001 

ʇʨʦʪʝʠʥʫʨʠʷ  3,77 (95% ɼʀ 1,90-7,22)   0,013 

ʅʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5, 

ʤʘʣʴʯʠʢʠ 

7,65 (95% ɼʀ 3,73-15,68) <0,001 

ʅʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5, 

ʜʝʚʦʯʢʠ 

1,2 (95% ɼʀ 0,75-1,61)   0,338 

 

*ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ 

 

ʄʫʣʴʪʠʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʫʞʩʢʦʡ ʧʦʣ, ʥʝ-

ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪ r ʚ ʛʝʥʝ COL4A5 ʠ ʧʨʦʪʝʠʥʫʨʠ ̫ ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʘʤʠ 

ʨʘʟʚʠʪʠʷ ʉʅʊ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (ʊʘʙʣʠʮʘ 3.13). 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ 1 ʩʣʫʯʘʷ ʉʅʊ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʚ ʚʦʟʨʘʩʪʝ Ò7 ʣʝʪ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʪʴ ʦʢʦʣʦ 15 ʧʘʮʠʝʥʪʦʚ (NTS=15,3), ʠʤʝʶʱʠʭ ʚʘʨʠʘʥʪ 

ʚ ʛʝʥʝ COL4A5, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ ʪʝʨʤʠʥʘʮʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, 
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ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 25 ʜʝʪʴʤʠ (NTS=24,9) ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ. ʋ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ 

8-10 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 1 ʩʣʫʯʘʷ ʉʅʊ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʨʝʙʦʚʘʣʦʩʴ 6 (NTS=5,9) ʠ 9 (NTS=8,6) ʧʘʮʠʝʥʪʘʤ c ʚʘʨʠʘʥʪʘʤʠ ʚ 

ʛʝʥʝ COL4A5, ʦʙʫcʣʘʚʣʠʚʘʶʱʠʤʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ ʪʝʨʤʠʥʘʮʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, 

ʠ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʜʝʚʦʯʝʢ ʩ ʍʉɸ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʣʣʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5, ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 1 ʩʣʫʯʘʷ ʉʅʊ 

ʩʫʨʜʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ 32 ʧʘʮʠʝʥʪʢʘʤ ʚ 

ʚʦʟʨʘʩʪʝ 7-15 ʣʝʪ (NTS=32,3) ʠ 15 ʜʝʚʦʯʢʘʤ 16 ʣʝʪ ʠ ʩʪʘʨʰʝ (NTS=14,6). 

 

ʊʘʙʣʠʮʘ 3.13 - ʇʨʝʜʠʢʪʦʨʳ ʉʅʊ ʫ ʜʝʪʝʡ ʩ ʍʉɸ* 

ʇʝʨʝʤʝʥʥʳʝ ɺ0 ɓ (ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ) p 

ʄʫʞʩʢʦʡ ʧʦʣ  1,85 3,42(0,89) <0,001 

ʅʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪ ʚ ʛʝʥʝ COL4A5, 

ʤʘʣʴʯʠʢʠ 

3,67 6,37(1,67)   0,015 

ʇʨʦʪʝʠʥʫʨʠʷ  1,92 3,03(0,53) <0,001 
 

*ʤʫʣʴʪʠʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ; ʩʢʦʨʨʝʢʪ. R2=0,388; p<0,001 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʅʊ ʨʘʟʚʠʣʘʩ ɹ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ ʪʨʝʪʠ ʜʝʪʝʡ ʩ ʍʉɸ                

(48% ʤʘʣʴʯʠʢʦʚ ʠ 7% ʜʝʚʦʯʝʢ), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚ ʨʘʥʥʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʫ 

ʤʘʣʴʯʠʢʦʚ ʠ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʫ ʜʝʚʦʯʝʢ. ʊʠʧʠʯʥʳʤ ʷʚʣʷʣʦʩʴ ʥʘʨʫʰʝʥʠʝ 

ʚʦʩʧʨʠʷʪʠʷ ʟʚʫʢʦʚ ʚʳʩʦʢʦʯʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʜʦʰʢʦʣʴʥʦʤ ʠ ʨʘʥʥʝʤ ʰʢʦʣʴʥʦʤ 

ʚʦʟʨʘʩʪʝ ʠ ʩʨʝʜʥʝʚʳʩʦʢʦʛʦ-ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ 

ʚʦʟʨʘʩʪʝ. ɼʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘ ̫ʩʪʝʧʝʥʴ ʉʅʊ ʠ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ. 

ʇʨʝʜʠʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠ ̫ʉʅʊ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʷʚʣʷʣʠʩʴ ʥʘʣʠʯʠʝ ʥʝ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʠ ʧʨʦʪʝʠʥʫʨʠ.̫ ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʉʅʊ ʫ ʜʝʚʦʯʝʢ ʥʝ ʟʘʚʠʩʝʣ 

ʦʪ ʭʘʨʘʢʪʝʨʘ ʘʣʣʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʍʉɸ. ɺʦʟʨʘʩʪ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʦʩʢʨʠʥʠʥʛʘ ʫ ʤʘʣʴʯʠʢʦʚ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʠ ʥʘʯʠʥʘʪʴʩʷ ʩ 4 ʣʝʪ ʞʠʟʥʠ ʚ ʩʣʫʯʘʝ 

ʥʘʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ 

ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʠ ʩ 7 ʣʝʪ - ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʫʛʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʚ COL4A5. 
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ɼʝʚʦʯʢʠ ʠʤʝʶʪ ʥʠʟʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉʅʊ; ʩʢʨʠʥʠʨʫʶʱʝʝ ʩʫʨʜʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʫ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʦʩʣʝ 10-ʠ ʣʝʪ ʞʠʟʥʠ. 

 

3.3. ɿʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ 

 

ʆʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʚʠʜʝ ʧʝʨʝʜʥʝʛʦ ʣʝʥʪʠʢʦʥʫʩʘ, ʵʨʦʟʠʡ 

ʨʦʛʦʚʠʮʳ, ʩʢʣʝʨʘʣʴʥʦʛʦ ʢʦʥʫʩʘ, ʚʨʦʞʜʝʥʥʦʡ ʢʘʪʘʨʘʢʪʳ ʠ ʨʝʪʠʥʦʧʘʪʠʠ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʫ 20,5% (n=38) ʜʝʪʝʡ ʩ ʍʉɸ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʫ ʤʘʣʴʯʠʢʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ ʫ ʜʝʪʝʡ ʩ 

ʍʉɸ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʪʠʥʦʧʘʪʠʝʡ (80%) (ʊʘʙʣʠʮʘ 3.14). 

 

ʊʘʙʣʠʮʘ 3.14 - ʉʧʝʢʪʨ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʫ ʜʝʪʝʡ ʩ ʍʉɸ (n=185) 

 ʄʘʣʴʯʠʢʠ 

(n=102) 

ɼʝʚʦʯʢʠ 

(n=83) 

ɺʩʝʛʦ  

(n=185) 

p 

n % n % n % 

ʇʝʨʝʜʥʠʡ ʣʝʥʪʠʢʦʥʫʩ 6* 5,9 0 0 6 3,2  0,015 

  ʈʝʪʠʥʦʧʘʪʠʷ: ʚʩʝʛʦ 

¶ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ 

¶ ʮʝʥʪʨʘʣʴʥʘʷ 

21 20,6 7 8,4 28 15,1  0,016 

15 

6 

14,7 

5,9 

6 

1 

7,2 

1,2 

21 

7 

11,4 

3,8 

 0,092 

 0,072 

ʕʨʦʟʠʠ ʨʦʛʦʚʠʮʳ 3 2,9 1 1,2 4 2,2  0,683 

ʉʢʣʝʨʘʣʴʥʳʡ ʢʦʥʫʩ* 2 2,0 3 3,6 5 2,7  0,500 

ɺʨʦʞʜʝʥʥʘʷ ʢʘʪʘʨʘʢʪʘ* 3 2,9 1 1,2 4 2,2  0,683 

ɺʩʝʛʦ 30 29,4 8 9,6 38 20,6 <0,001 
 

*ʚʩʝ ʧʘʮʠʝʥʪʳ ʠʤʝʣʠ ʜʠʩʪʨʦʬʠʶ ʩʝʪʯʘʪʢʠ 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, ʫ 10% ʜʝʪʝʡ ʩ ʍʉɸ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ ʚʳʷʚʣʷʣʠʩʴ ʚ 

ʚʦʟʨʘʩʪʝ 9 ʣʝʪ, ʫ 50% ʧʘʮʠʝʥʪʦʚ - ʢ 16-17 ʛʦʜʘʤ ʞʠʟʥʠ (ʈʠʩʫʥʦʢ 3.17). 

ʇʝʨʝʜʥʠʡ ʣʝʥʪʠʢʦʥʫʩ, ʮʝʥʪʨʘʣʴʥʘʷ ʜʠʩʪʨʦʬʠʷ ʩʝʪʯʘʪʢʠ ʠ ʵʨʦʟʠʠ ʨʦʛʦʚʠʮʳ 

ʛʣʘʟʘ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 13,0Ñ2,6, 12,6Ñ2,3 ʠ 10,5Ñ1,5 ʣʝʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʤʦʤʝʥʪ ʚʳʷʚʣʝʥʠʷ ʧʝʨʝʜʥʝʛʦ ʣʝʥʪʠʢʦʥʫʩʘ, ʮʝʥʪʨʘʣʴʥʦʡ 

ʜʠʩʪʨʦʬʠʠ ʩʝʪʯʘʪʢʠ ʠ ʵʨʦʟʠʡ ʨʦʛʦʚʠʮʳ ʚʩʝ ʤʘʣʴʯʠʢʠ ʠʤʝʣʠ ʉʅʊ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʠ ʧʨʦʪʝʠʥʫʨʠʶ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ (940 [720;1860] ʤʛ/ʤ2/ʩʫʪ); ʧʨʦʪʝʠʥʫʨʠʷ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʦʪʤʝʯʘʣʘʩʴ ʫ 1 ʜʝʚʦʯʢʠ ʩ ʧʦʨʘʞʝʥʠʝʤ ʨʦʛʦʚʠʮʳ. 

ɿʘʙʦʣʝʚʘʥʠ ̫ʛʣʘʟ ʥʝ ʦʩʣʦʞʥʷʣʠʩʴ ʩʥʠʞʝʥʠʝʤ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ 



99 
 

 
 

ʨʫʙʮʦʚ ʨʦʛʦʚʠʮʳ ʠ ʢʘʪʘʨʘʢʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʪʴʤʠ ʩ 

ʍʉɸ. 

 

 

ʈʠʩʫʥʦʢ 3.17 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʤʘʣʴʯʠʢʦʚ (n=102) ʠ ʜʝʚʦʯʝʢ (n=83) ʩ ʍʉɸ 

ʙʝʟ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ 

 

ʋ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʠ ʧʘʪʦʣʦʛʠʝʡ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʚʦʯʝʢ, 

ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ ʧʨʦʪʝʠʥʫʨʠ ̫ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʠ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥ,̫ ʘ 

ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ (ʊʘʙʣʠʮʘ 3.15). 

 

ʊʘʙʣʠʮʘ 3.15 - ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʣʠʯʠʷ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ (n=185) 

 ɼʝʪʠ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʣʘʟ 

(n=38) 

ɼʝʪʠ ʙʝʟ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ  

(n=147) 

ʄʘʣʴʯʠʢʠ 

(n=30) 

ɼʝʚʦʯʢʠ 

(n=8) 

ʄʘʣʴʯʠʢʠ 

(n=72) 

ɼʝʚʦʯʢʠ 

(n=75) 

n % n % n % n % 

ʇʨʦʪʝʠʥʫʨʠʷ 

Ó500 ʤʛ/ʤ2/ʩʫʪ 

Ó500-1000 ʤʛ/ʤ2/ʩʫʪ 

Ó1000 ʤʛ/ʤ2/ʩʫʪ 

27 

21 

8 

13 

90,0*,1 

70,0* ,2 

26,7** ,2 

43,3***  

2 

1 

0 

1 

25,01 

12,52 

02 

12,5 

20 

13 

3 

10 

27,8* 

18,1*  

4,2**  

13,9***  

24 

1 

1 

0 

32,00 

1,33 

1,33 

0,00 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 13 43,3***  1 12,5 11 15,3***  9 12 
 

*p<0,001; **p=0,013; ***p=0,002; 1p=0,011; 2p<0,001 
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 ʜʝʚʦʯʢʠ

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

ʃʦʛ-ʈʘʥʛʦʚ.ʂʨʠʪ.=1,304; p=0,192 
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ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʠ 

ʩʥʠʞʝʥʠʝʤ ʩʣʫʭʘ (r=0,408; p=0,013), ʥʘʣʠʯʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ (r=0,498; p=0,008) ʠ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ (r=-0,433; p=0,012) ʫ ʤʘʣʴʯʠʢʦʚ c ʍʉɸ. ʋ ʜʝʚʦʯʝʢ ʛʣʦʤʝʨʫʣʷʨʥʦʝ 

ʧʦʚʨʝʞʜʝʥʠʝ (ʧʨʦʪʝʠʥʫʨʠ ̫ ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ), ʉʅʊ ʥʝ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʙʳʣʘ 

ʩʦʧʦʩʪʘʚʠʤʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʭʨʘʥʥʦʡ ʠ ʩʥʠʞʝʥʥʦʡ ʨʉʂʌ (ʃʦʛ-ʈʘʥʛʦʚ.ʂʨʠʪ.=-

0,126; p=0,899). ɺ ʪʦʞʝ ʚʨʝʤʷ, ʨʘʟʚʠʪʠʝ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʍʉɸ ʩ 

ʚʦʟʨʘʩʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʫʨʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ ʠʣʠ ʩ 

ʧʨʦʪʝʠʥʫʨʠʝʡ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ: 50% ʜʝʪʝʡ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ Ó500 ʤʛ/ʤ2/ʩʫʪ 

ʠʤʝʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ ʢ 14 ʛʦʜʘʤ ʞʠʟʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 21% ʠ 13% ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʨʦʪʝʠʥʫʨʠʝʡ ʤʝʥʴʰʝʛʦ ʫʨʦʚʥʷ ʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 3.18). 

 

 

ʈʠʩʫʥʦʢ 3.18 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣ̫ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ                          

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʫʨʠʠ (n=185) 

 

ʅʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ 

ʷʚʣʷʣʠʩʴ ʧʨʦʪʝʠʥʫʨʠʷ ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ (ʊʘʙʣʠʮʘ 3.16). 

ʇʨʦʪʝʠʥʫʨʠʷ (ʆR=2,10 (95% ɼʀ 1,21-4,76), p=0,021) ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ <90 

ʤʣ/ʤʠʥ/1,73 ʤ2 (ʆR=2,41 (95% ɼʀ 1,16-2,79), p=0,032), ʦʪʨʘʞʘʶʱʠʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 
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 ʧʨʦʪʝʠʥʫʨʠʷ <500 ʤʛ/ʤ2/ʩʫʪ

 ʧʨʦʪʝʠʥʫʨʠʷ 500 - 1000 ʤʛ/ʤ2/ʩʫʪ

 ʧʨʦʪʝʠʥʫʨʠʷ >1000 ʤʛ/ʤ2/ʩʫʪ

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

ʃʦʛ-ʈʘʥʛʦʚ.ʂʨʠʪ.=-3,846; p=0,0001 
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ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʍʉɸ, ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ 2-ʭ ʢʨʘʪʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ ʫ ʜʝʪʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʛʦʨʪʳ. 

 

ʊʘʙʣʠʮʘ 3.16 - ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍʉɸ* 

ʇʝʨʝʤʝʥʥʘʷ ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ɓ 

(ʩʪʘʥʜ.ʦʰʠʙʢʘ) 

p ɓ 

(ʩʪʘʥʜ.ʦʰʠʙʢʘ) 

p 

ʅʝ-ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪ rʚ ʛʝʥʝ 

COL4A5  

0,379 (0,152)   0,022 0,017 (0,152)   0,912 

ʉʅʊ  0,325 (0,071) <0,001 0,098 (0,081)   0,224 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ,1,73ʤ2 -0,446 (0,123)   0,005 -0,146 (0,017)   0,048 

ʇʨʦʪʝʠʥʫʨʠʷ  0,447 (0,153)   0,006 0,369 (0,151) <0,001 
 

*ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ; ʩʢʦʨ.R2=0,267; p=0,005 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʪʦʣʦʛʠʷ ʛʣʘʟ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 20,5% ʜʝʪʝʡ ʩ ʍʉɸ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ, ʘ ʪʘʢʞʝ ʫ 

ʤʘʣʴʯʠʢʦʚ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʩʩʝʥʩ- 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ. ʆʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝ 9 ʣʝʪ ʞʠʟʥʠ, ʠ ʚ 50% ʩʣʫʯʘʝʚ ʨʘʟʚʠʚʘʣʠʩʴ ʢ 16-17 

ʛʦʜʘʤ ʞʠʟʥʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʠʢʪʦʨʘʤʠ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʫ ʜʝʪʝʡ ʩ ʍʉɸ. 

ɺ ʮʝʣʦʤ, ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʍʉɸ ʢ 13 ʛʦʜʘʤ ʞʠʟʥʠ ʦʪʤʝʯʘʣʠʩʴ ʫ 50% 

ʤʘʣʴʯʠʢʦʚ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3,6% ʫ ʜʝʚʦʯʝʢ; ʨ<0,001), 85% ʜʝʚʦʯʝʢ ʠʤʝʣʠ 

ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 3.19). 

 

 

ʈʠʩʫʥʦʢ 3.19 - ʏʘʩʪʦʪʘ ʵʢʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍʉɸ                              

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ (n=185)  
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3.4. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʨʜʮʘ ʠ ʘʦʨʪʳ 

 

ʕʍʆ-ʂɻ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 110 ʜʝʪʷʤ ʩ ʍʉɸ (67 ʤʘʣʴʯʠʢʦʚ) ʚ ʚʦʟʨʘʩʪʝ 

11,2Ñ4,6 ʣʝʪ. ʅʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʄʊ (18,5Ñ3,8 ʢʛ/ʤ2), 

ʧʦʢʘʟʘʪʝʣʠ ʩʨʉɸɼ (-0,15 [-0,78;0,23] z), ʩʨɼɸɼ (-0,41 [-0,91;0,56] z), ʩʨɸɼ (-0,09 

[-0,47;0,38] z) ʟʘ ʩʫʪʢʠ ʠ ʨʉʂʌ (100Ñ11,6 ʤʣ/ʤʠʥ/1,73 ʤ2) ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʙʳʣʠ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʄʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ, ʫʨʦʚʥʶ ɸɼ 

ʠ ʨʉʂʌ; ʫ ʤʘʣʴʯʠʢʦʚ ʦʪʤʝʯʘʣʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʪʝʠʥʫʨʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ (ʊʘʙʣʠʮʘ 3.17). 

 

ʊʘʙʣʠʮʘ 3.17 - ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩ ʍʉɸ ʥʘ 

ʤʦʤʝʥʪ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (n=110) 

ʇʘʨʘʤʝʪʨʳ ʄʘʣɹʯʠʢʠ (n=67) ɼʝʚʦʯʢʠ (n=43) p 

ɺʦʟʨʘʩʪ, ʛʦʜ 11,3Ñ4,1 11,2Ñ4,7 0,987 

ʀʄʊ, ʢʛ/ʤ2 18,1Ñ4,2 19,2Ñ4,6 0,860 

ʉʨʉɸɼ, z -0,16 [-0,97;0,48] -0,14 [-0,48;0,11] 0,901 

ʉʨɼɸɼ, z -0,30 [-0,85;0,43] 0,55 [-0,33;1,20] 0,692 

ʉʨɸɼ, z -0,11 [-0,79;0,61] 0,16 [-0,43;0,58] 0,551 

ʇʨʦʪʝʠʥʫʨʠʷ, ʤʛ/ʤ2/ʩʫʪ 217 [76;1058] 53 [27;165] 0,034 

ʨʉʂʌ, ʤʣ/ʤʠʥ,1,73 ʤ2 98,2Ñ8,1 104,3Ñ15,2 0,724 

 

ʕʭʦ-ʂɻ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʚ ʧʦʜʛʨʫʧʧʘʭ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩ 

ʍʉɸ ʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ (ʊʘʙʣʠʮʘ 3.18). 

 

ʊʘʙʣʠʮʘ 3.18 - ʕʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ (n=110) 

ʇʘʨʘʤʝʪʨʳ ʄʘʣʴʯʠʢʠ (n=67) ɼʝʚʦʯʢʠ (n=43) p 

ɼʠʘʤʝʪʨ ʉɺ, z 0,51Ñ0,13 0,46Ñ0,07 0,736 

ʂɼʃɾ, z -0,85 [-2,63;0,71] -1,61 [-3,18;0,40] 0,502 

ʄʄʃɾ, z 1,02 [0,69;3,20] 1,14 [-0,67;3,18] 0,726 

ʆʊʉʃɾ 0,29Ñ0,04 0,31Ñ0,06 0,782 

ʌɺ ʧʦ ʊʝʡʭʦʣʴʮʫ, % 68Ñ2 67Ñ3 0,795 

 

ʇʨʦʣʘʧʩ ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ ʙʝʟ ʥʘʨʫʰʝʥʠʷ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 2,5% ʠ 0,1% ʜʝʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʜʠʩʬʫʥʢʮʠʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʚ ʧʦʜʛʨʫʧʧʘʭ 
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ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩ ʍʉɸ: 2,7% ʠ 1,4% ʜʣʷ ʧʨʦʣʘʧʩʘ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

(p=0,482) ʠ 0,2% ʠ 0,1% ʜʣʷ ʧʨʦʣʘʧʩʘ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ (p=0,554). 

ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʜʠʩʬʫʥʢʮʠʠ ʢʣʘʧʘʥʦʚ 

ʩʝʨʜʮʘ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʠ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ (r=0,45, p=0,001), ʦʙʨʘʪʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʠʩʬʫʥʢʮʠʝʡ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ ʠ ʀʄʊ ʜʝʪʝʡ (r=-

0,33; p=0,012). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʂʦʢʩʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʜʠʩʬʫʥʢʮʠʝʡ ʩʝʨʜʝʯʥʳʭ 

ʢʣʘʧʘʥʦʚ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ɸɼ (zʉʨɸɼ (ɺ0=0,25, ɓ=0,12Ñ0,09, p=0,341), zʉɸɼ 

(ɺ0=0,22, ɓ=0,14Ñ0,17, p=0,683), zɼɸɼ (ɺ0=0,09, ɓ=0,11Ñ0,19, p=0,784)), ʫʨʦʚʥʝʤ 

ʧʨʦʪʝʠʥʫʨʠʠ (ɺ0=0,22, ɓ=0,18Ñ0,26, p=0,982), ʨʉʂʌ (ɺ0=0,12, ɓ=0,10Ñ0,11, 

p=0,892), ʕʍʆ-ʂɻ ʧʘʨʘʤʝʪʨʘʤʠ (zMMʃɾ (ɺ0=-0,08, ɓ=-0,11Ñ0,16, p=0,882), 

zʂɼʃɾ (ɺ0=0,11, ɓ=0,17Ñ0,08, p=0,723) ʠ ʀʄʄʃɾ (ɺ0=0,21, ɓ=0,28Ñ0,27, 

p=0,964)). 

ɼʠʣʘʪʘʮʠʷ ʉɺ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 10,5% ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ (n=7) ʠ ʥʝ 

ʚʳʷʚʣʷʣʘʩʴ ʫ ʜʝʚʦʯʝʢ. ʅʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʕʍʆ-ʂɻ ʤʘʣʴʯʠʢʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʠ 

ʫʚʝʣʠʯʝʥʥʳʤ ʜʠʘʤʝʪʨʦʤ ʉɺ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ (11,1Ñ3,2 ʠ 11,4Ñ2,7 

ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,943), ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ɸɼ (zʉʨɸɼ (-0,43 [-1,32;0,59] 

ʠ -0,02 [-1,18;0,71], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,293), zʇɸɼ (-0,23 [-1,21;0,78] ʠ -0,22 [-

0,81;0,57], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,321)), ʯʘʩʪʦʪʝ ɸɻ (5,0% ʠ 0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p=0,079), ʧʨʦʪʝʠʥʫʨʠʠ (23,3% ʠ 42,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,377) ʠ ʩʥʠʞʝʥʠʷ 

ʨʉʂʌ (28,3% ʠ 28,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,952). 

ʇʘʮʠʝʥʪʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʢʦʨʥʷ ʘʦʨʪʳ ʚ ʦʪʣʠʯʠʠ ʦʪ ʜʝʪʝʡ ʩ ʥʦʨʤʘʣʴʥʳʤ 

ʜʠʘʤʝʪʨʦʤ ʉɺ ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʥʠʟʢʠʡ ʀʄʊ (16,11Ñ2,12 ʠ 

19,21Ñ4,22, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,019), ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʉʇɹ ʩ ʤʦʯʦʡ (1230 

[625;1628] ʠ 210 [69;490] ʤʛ/ʤ2/ʩʫʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,012), ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ zMMʃɾ (4,32 [2,7;4,5] ʠ 0,93 [-1,1;1,7], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,009), 

zʂɼʃɾ (1,79 [1,48;2,39] ʠ -1,28 [-1,77;0,28], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,021) ʠ ʀʄʄʃɾ 

(40,48Ñ7,83 ʠ 31,58Ñ7,96 ʛ/ʤ2,7, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,013), ʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʶ ʢ 



104 
 

 
 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʨʉʂʌ (81,8Ñ11,6 ʠ 101,1Ñ12,4 ʤʣ/ʤʠʥ/1,73 ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p=0,260).  

ʅʝ ʚʳʷʚʣʝʥʦ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʤʝʪʨʘ ʉɺ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ 

COL4A5: ʜʠʣʘʪʘʮʠʷ ʉɺ ʦʪʤʝʯʘʣʘʩʴ ʫ 4 ʠʟ 48 ʤʘʣʴʯʠʢʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʠ ʫ 

3 ʠʟ 19 ʜʝʪʝʡ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ (8,3% ʠ 15,8%, p=0,378). 

ɺ ʭʦʜʝ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʂʦʢʩʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ 

ʀʄʊ (ɺ0=-0,21, ɓ=-0,28Ñ0,04, p=0,021) ʠ zʂɼʃɾ (ɺ0=0,19, ɓ=0,27Ñ0,03, p=0,032) 

ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ ʜʠʣʘʪʘʮʠʝʡ ʉɺ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ. ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ 

ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ zʂɼʃɾ (ɺ0=0,22, ɓ=0,27Ñ0,04; 

p=0,041) ʷʚʣʷʣʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʜʠʣʘʪʘʮʠʠ ʉɺ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʨʦʣʘʧʩʦʚ ʤʠʪʨʘʣʴʥʦʛʦ ʠ 

ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʧʦʣʘ, ʫʨʦʚʥʷ ɸɼ, ʧʨʦʪʝʠʥʫʨʠʠ, ʨʉʂʌ, 

ʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʀʄʊ ʜʝʪʝʡ ʩ ʍʉɸ. ɼʠʣʘʪʘʮʠʷ ʉɺ ʙʳʣʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 10% ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ. ʈʘʩʰʠʨʝʥʠʝ ʢʦʨʥʷ ʘʦʨʪʳ ʥʝ ʟʘʚʠʩʝʣʦ 

ʦʪ ʚʦʟʨʘʩʪʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʫʨʦʚʥʷ ɸɼ, ʧʨʦʪʝʠʥʫʨʠʠ ʠ 

ʨʉʂʌ ʜʝʪʝʡ; ʧʨʝʜʠʢʪʦʨʦʤ ʜʠʣʘʪʘʮʠʠ ʉɺ ʙʳʣʦ ʫʚʝʣʠʯʝʥʠʝ ʂɼʃɾ. 

ʆʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʢʪʨ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ ʍʉɸ, ʥʘʨʷʜʫ ʩ ʛʣʦʤʝʨʫʣʦʧʘʪʠʝʡ, ʚʢʣʶʯʘʝʪ ʧʦʯʝʯʥʳʡ 

ʢʠʩʪʦʟ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʶʱʠʡ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʍɹʇ; ʛʣʦʤʝʨʫʣʦʧʘʪʠʷ ʯʘʱʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʛʝʤʘʪʫʨʠʝʡ ʫ ʜʝʚʦʯʝʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʤʘʣʴʯʠʢʦʚ ʚ ʧʝʨʠʦʜ ʜʝʪʩʪʚʘ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʪʝʠʥʫʨʠʷ; ʉʅʊ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ 

ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʫ ʤʘʣʴʯʠʢʦʚ; ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ ʠ ʙʦʣʝʝ 

ʪʷʞʝʣʳʝ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʪʦʣʴʢʦ ʜʣʷ ʤʘʣʴʯʠʢʦʚ 

ʩ ʍʉɸ. ʉʧʝʢʪʨ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʍʉɸ ʫ ʜʝʪʝʡ ʠʟʫʯʘʝʤʦʡ ʢʦʛʦʨʪʳ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʊʘʙʣʠʮʘ 3.19). 

ʋ ʤʘʣʴʯʠʢʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʦʪʤʝʯʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʚʢʣʶʯʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ ʍʉɸ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʚʦʯʝʢ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ 

ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʧʦʯʝʢ (ʈʠʩʫʥʦʢ 3.20). 
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ʊʘʙʣʠʮʘ 3.19 - ʉʧʝʢʪʨ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʍʉɸ ʫ ʜʝʪʝʡ 

ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ɺʩʝʛʦ 

n=185 

ʄʘʣʴʯʠʢʠ 

n=102 

ɼʝʚʦʯʢʠ 

n=83 

ʨ 

ɺʦʟʨʘʩʪ, ʣʝʪ 14,5Ñ2,8 14,6Ñ3,2 14,5Ñ3,3   0,939 

ɿʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, % 100,0 100,0 100,0   1,00 

ɻʣʦʤʝʨʫʣʦʧʘʪʠʷ, ʚʢʣʶʯʘʷ, %:  

ʛʝʤʘʪʫʨʠʷ ʠʟʦʣʠʨʦʚʘʥʥʘʷ 

ʛʝʤʘʪʫʨʠʷ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ 

ʧʨʦʪʝʠʥʫʨʠʷ Ó1000 ʤʛ/ʤ2/ʩʫʪ 

ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ  

100,0 

36,2 

63,8 

20,5 

13,0 

100,0 

9,8 

90,2 

36,2 

23,5 

100,0 

68,7 

31,3 

1,2 

0 

  1,00 

<0,001 

<0,001 

<0,001 

<0,001 

ʂʠʩʪʦʟ ʧʦʯʝʢ, % 17,3 24,5 8,4   0,007 

ʉʝʥʩʦʥʝʚʨʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ, %: 29,7 48,0 7,2 <0,001 

ɺʦʟʨʘʩʪ ʚʳʷʚʣʝʥʠʷ 

<7 ʣʝʪ, % 

7-10 ʣʝʪ, % 

>10 ʣʝʪ, % 

 

7,6 

13,0 

79,4 

 

13,7 

22,5 

63,8 

 

0 

1,2 

98,8 

 

<0,001 

  0,008 

<0,001 

ʉʪʝʧʝʥʴ  

1 ʩʪ., % 

2 ʩʪ., % 

3 ʩʪ., % 

 

47,3 

25,5 

27,2 

 

40,8 

28,6 

30,6 

 

100,0 

0 

0 

 

<0,001 

<0,001 

<0,001 

ɿʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ, % 20,5 28,4 10,8   0,016 

ʈʝʪʠʥʦʧʘʪʠʷ 

ʠʟʦʣʠʨʦʚʘʥʥʘʷ 

20,5 

13,1 

28,4 

20,5 

10,8 

8,4 
  0,016 

  0,006 

ʇʝʨʝʜʥʠʡ ʣʝʥʪʠʢʦʥʫʩ 3,2 5,9 0   0,015 

ʕʨʦʟʠʠ ʨʦʛʦʚʠʮʳ 2,2 2,9 1,2   0,683 

ɺʨʦʞʜʝʥʥʘʷ ʢʘʪʘʨʘʢʪʘ 2,2 2,9 1,2   0,683 

 

 

 

ʈʠʩʫʥʦʢ 7.4 - ʉʧʝʢʪʨ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍʉɸ                                         

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʧʘʮʠʝʥʪʦʚ (n=185) 
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ɻʃɸɺɸ 4. ɻɽʅɽʊʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʀ ɻɽʅʆʊʀʇ-ʌɽʅʆʊʀʇʀʏɽʉʂʀɽ ɺɿɸʀʄʆʉɺʗɿʀ ʋ ɼɽʊɽʁ  

ʉ ʍ-ʉʎɽʇʃɽʅʅʓʄ ʉʀʅɼʈʆʄʆʄ ɸʃʔʇʆʈʊɸ 

 

4.1. ʉʧʝʢʪʨ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʫ ʜʝʪʝʡ ʩ ʍ-ʩʮʝʧʣʝʥʥʳʤ ʩʠʥʜʨʦʤʦʤ 

ɸʣʴʧʦʨʪʘ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 185 ʜʝʪʝʡ (102 ʤʘʣʴʯʠʢʘ, 83 ʜʝʚʦʯʢʠ) ʩ 

ʧʘʪʦʛʝʥʥʳʤʠ ʠ ʚʝʨʦʷʪʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʠʟ 174 

ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʩʝʤʝʡ. ɼʘʥʥʳʝ ʩʝʛʨʝʛʘʮʠʦʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚ 4,3% (n=8) ʩʝʤʝʡ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ ʫʪʦʯʥʠʪʴ ʣʠʥʠʶ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʘʨʠʘʥʪʳ de novo ʚ ʛʝʥʝ COL4A5 ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 

10,8% (n=20) ʩʣʫʯʘʝʚ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ 

ʠ ʜʝʚʦʯʝʢ (ʊʘʙʣʠʮʘ 4.1). ʆʞʠʜʘʝʤʦ, ʫ ʤʘʣʴʯʠʢʦʚ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʩʣʝʜʦʚʘʣʦʩʴ ʦʪ 

ʤʘʪʝʨʝʡ, ʫ ʜʝʚʦʯʝʢ - ʩ ʩʦʧʦʩʪʘʚʠʤʦʡ ʯʘʩʪʦʪʦʡ ʦʪ ʦʙʦʠʭ ʨʦʜʠʪʝʣʝʡ (ʊʘʙʣʠʮʘ 4.1). 

 

ʊʘʙʣʠʮʘ 4.1 - ɺʘʨʠʘʥʪʳ ʥʘʩʣʝʜʦʚʘʥʠʷ ʍʉɸ ʫ ʜʝʪʝʡ ʠʟʫʯʘʝʤʦʡ ʚʳʙʦʨʢʠ (n=185) 

 ʅʘʩʣʝʜʦʚʘʥʠʝ ɺʘʨʠʘʥʪʳ de 

novo 

 

p ʧʦ ʣʠʥʠʠ  

ʤʘʪʝʨʠ 

ʧʦ ʣʠʥʠʠ 

ʦʪʮʘ 

ʥʝ  

ʫʪʦʯʥʝʥʦ 

1 2 3 4 

n % n % n % n % 

ʄʘʣʴʯʠʢʠ*  90 88,2 - - 3 2,9 9 8,8 p1,4<0,001 

ɼʝʚʦʯʢʠ** 31 37,4 36 43,4 5 6,0 11 13,3 p1,2=0,721 

p1,4<0,001 

p2,4<0,001 

ɺʩʝ ʜʝʪʠ  121 65,4 36 19,5 8 4,3 20 10,8 p1,2<0,001 

p1,4<0,001 

p*,**  <0,001 <0,001 0,081 0,342  

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ 

ʢʦʜʠʨʫʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʛʝʥʘ COL4A5 (n=150; 86,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

14,4% ʚ ʥʝʢʦʜʠʨʫʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ, p<0,001) ʠ ʚʳʷʚʣʷʣʠʩʴ ʤʝʪʦʜʦʤ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʵʢʟʦʤʘ (n=136; 73,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 26,1%, p<0,001). 
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ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʛʝʥʦʤʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠ ̫ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʫ 31 ʧʘʮʠʝʥʪʘ 

(17,8%) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʛʝʥʘ COL4A5 ʧʦ ʉʵʥʛʝʨʫ ʠ 

ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʣʠʛʘʥʜ-ʟʘʚʠʩʠʤʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ 

ʨʘʟʤʝʨʘ ʜʝʣʝʮʠʡ ʫ 8 (4,6%) ʠ 6 (3,5%) ʜʝʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋ 62,1% (n=108) ʜʝʪʝʡ ʍʉɸ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ 

COL4A5 (p<0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ), ʚʢʣʶʯʘʷ ʘʣʣʝʣʴʥʳʡ 

ʚʘʨʠʘʥʪ NM_000495.5(COL4A5): c.1871G>A (p.Gly624Asp), ʚʳʷʚʣʝʥʥʳʡ ʫ ı 

ʧʘʮʠʝʥʪʦʚ (n=28; 25,9% ʚ ʩʪʨʫʢʪʫʨʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ). ʈʝʞʝ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʣʦ 

ʩʚʟ̫ʘʥʦ ʩ ʚʘʨʠʘʥʪʘʤʠ ʩʧʣʘʡʩʠʥʛʘ (n=25; 14,3%) ʠ ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 

ʩʜʚʠʛʫ ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ (n=17; 9,8%), ʢʨʫʧʥʳʤʠ ʜʝʣʝʮʠʷʤʠ (n=14; 8,1%) ʠ 

ʥʦʥʩʝʥʩ-ʤʫʪʘʮʠʷʤʠ (n=10; 5,7%) (ʈʠʩʫʥʦʢ 4.1).  

 

 

ʈʠʩʫʥʦʢ 4.1 - ʉʪʨʫʢʪʫʨʘ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʫ ʜʝʪʝʡ ʩ ʍʉɸ (n=174) 

 

ʄʠʩʩʝʥʩ- ʠ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 ʚʳʷʚʣʷʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʛʝʥʘ, ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʫʯʘʩʪʢʝ, ʢʦʜʠʨʫʶʱʝʤ ʢʦʣʣʘʛʝʥʦʚʳʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʥʝ ʢʦʣʣʘʛʝʥʥʦʚʳʤʠ ʜʦʤʝʥʘʤʠ ʧʨʦʪʝʠʥʘ (90,9% ʠ 9,1%, p<0,001) ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʵʢʟʦʥʘʭ 18-38 (71,2% ʠ 28,8%, p<0,001). 

ɼʝʣʝʮʠʠ ʟʘʪʨʘʛʠʚʘʣʠ ʵʢʟʦʥʳ 9-21 ʠ 38-51 ʛʝʥʘ COL4A5 (ʈʠʩʫʥʦʢ 4.2). 
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ʈʠʩʫʥʦʢ 4.2 - ʃʦʢʘʣʠʟʘʮʠʷ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʫ ʜʝʪʝʡ ʩ ʍʉɸ 

(n=174) 

 

ʄʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʯʘʱʝ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʵʢʟʦʥʘʭ 18-41 (n=93; 86,11%, 

p<0,001), ʚʢʣʶʯʘʷ ʵʢʟʦʥ 25 ʚ 34,3% (n=37) ʩʣʫʯʘʝʚ, ʠ ʯʘʱʝ (n=102; 94,44%, 

p<0,001) ʟʘʪʨʘʛʠʚʘʣʠ ʫʯʘʩʪʢʠ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʠʝ ʢʦʣʣʘʛʝʥʦʚʳʡ ʜʦʤʝʥ ʙʝʣʢʘ 

(ʈʠʩʫʥʦʢ 4.3). 

 

 

ʈʠʩʫʥʦʢ 4.3 - ʃʦʢʘʣʠʟʘʮʠʷ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʫ ʜʝʪʝʡ ʩ ʍʉɸ 

(n=108) 

 

ʄʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʙʳʣʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʮʠʥʦʚʳʤʠ 

ʟʘʤʝʥʘʤʠ (86,1% ʠ 13,9% ʛʣʠʮʠʥʦʚʳʝ ʠ ʥʝ ʛʣʠʮʠʥʦʚʳʝ ʟʘʤʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p<0,001), ʚʢʣʶʯʘʷ ʟʘʤʝʥʫ ʛʣʠʮʠʥʘ ʥʘ ʘʩʧʘʨʘʛʠʥ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ (n=46; 49,5%), 

Ή͟ ͦͤ͘· COL4A5 
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ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʛʣʠʮʠʥʦʚʳʭ ʟʘʤʝʥ (p<0,001) (ʈʠʩʫʥʦʢ 4.4). 

 

 

ʈʠʩʫʥʦʢ 4.4 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʫ ʜʝʪʝʡ ʩ ʍʉɸ 

(n=93) 

 

ɼʚʘ ʦʙʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʛʦʨʪʝ ʜʝʪʝʡ 

ʩ ʍʉɸ: ʚʘʨʠʘʥʪ NM_033380.3(COL4A5): c.1871G>A (p.Gly624Asp), ʘʣʣʝʣʴʥʘʷ ʯʘʩʪʦʪʘ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 16,1% (n=28), ʠ ʚʘʨʠʘʥʪ NM_033380.3(COL4A5): c.3319G>A, 

p.(Gly1107Arg), ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʡ ʚ 2,3% (n=4) ʩʣʫʯʘʝʚ.  

ʋ ʜʝʪʝʡ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʚʦʟʥʠʢʰʠʤʠ de novo, ʤʠʩʩʝʥʩ- ʠ ʥʝ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ (50,0% ʠ 50,0%; 

p=1,000). ʉʪʨʫʢʪʫʨʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʫ ʜʝʪʝʡ ʩ ʍʉɸ, ʚʦʟʥʠʢʰʠʤ de novo, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʜʝʪʝʡ, 

ʫʥʘʩʣʝʜʦʚʘʚʰʠʭ ʟʘʙʦʣʝʚʘʥʠʝ ʦʪ ʦʜʥʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ: ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ - 50,0% 

ʠ 61,2% (p=0,231), ʚʢʣʶʯʘʷ ʛʣʠʮʠʥʦʚʳʝ ʟʘʤʝʥʳ ʫ 40,0% ʠ 50,3% (p=0,321), 

ʜʝʣʝʮʠʠ ʫ 15,0% ʠ 10,2% (p=0,318), ʚʘʨʠʘʥʪʳ ʩʧʣʘʡʩʠʥʛʘ ʫ 20,0% ʠ 14,0% 

(p=0,234), ʚʘʨʠʘʥʪʳ ʩʦ ʩʜʚʠʛʦʤ ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ ʫ 15,0% ʠ 15,3% (p=1,000). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʛʦʨʪʝ ʜʝʪʝʡ ʩ ʍʉɸ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

11% ʩʣʫʯʘʝʚ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʚʦʟʥʠʢʰʠʤʠ de novo. 

ʋ ʜʝʚʦʯʝʢ ʍʉɸ ʥʘʩʣʝʜʦʚʘʣʩʷ ʦʪ ʦʙʦʠʭ ʨʦʜʠʪʝʣʝʡ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ. 
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ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʙʦʣʝʝ, ʯʝʤ ʚ 80% ʩʣʫʯʘʝʚ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʢʦʜʠʨʫʶʱʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʛʝʥʘ COL4A5 ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʵʢʟʦʤʘ. ɺ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʍʉɸ ʫ ʜʝʪʝʡ ʧʨʝʚʘʣʠʨʦʚʘʣʠ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5, ʚʳʷʚʣʝʥʥʳʝ ʫ 62% ʦʙʩʣʝʜʦʚʘʥʥʳʭ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʛʣʠʮʠʥʦʚʳʤʠ ʟʘʤʝʥʘʤʠ (86%), ʚʢʣʶʯʘʷ 

ʟʘʤʝʱʝʥʠʝ ʛʣʠʮʠʥʘ ʥʘ ʘʩʧʘʨʘʛʠʥ ʚ 50% ʩʣʫʯʘʝʚ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʯʘʱʝ 

ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʵʢʟʦʥʘʭ 18-41 ʛʝʥʘ COL4A5, ʧʨʠʚʦʜʷ ʢ ʥʘʨʫʰʝʥʠʶ ʩʠʥʪʝʟʘ 

ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʜʦʤʝʥʘ Ŭ5-ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ. ɼʚʘ ʦʙʱʠʭ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʘ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʜʝʪʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ, ʚʢʣʶʯʘʷ ʚʘʨʠʘʥʪ 

NM_033380.3(COL4A5): c.1871G>A (p.Gly624Asp), ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 

26% ʚʩʝʭ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʠ 16% ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 ʫ ʜʝʪʝʡ 

ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ. 

 

4.2. ɻʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠ ʍ-ʩʮʝʧʣʝʥʥʦʤ 

ʩʠʥʜʨʦʤʝ ɸʣʴʧʦʨʪʘ ʫ ʜʝʪʝʡ 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʜʘʥʥʳʝ 185 ʜʝʪʝʡ, 

ʚʢʣʶʯʘʷ 14 ʩʠʙʩʦʚ, ʠ 132 ʯʣʝʥʦʚ 78 ʩʝʤʝʡ ʧʘʮʠʝʥʪʦʚ. 

 

4.2.1. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʧʘʮʠʝʥʪʳ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ: 1-ʷ (n=120, 60 ʤʘʣʴʯʠʢʦʚ) - ʜʝʪʠ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ, 2-ʷ 

(n=24, 14 ʤʘʣʴʯʠʢʦʚ) - ʜʝʪʠ ʩ ʚʘʨʠʘʥʪʘʤʠ ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ, ʠ 3-ʷ (n=41, 28 

ʤʘʣʴʯʠʢʦʚ) - ʧʘʮʠʝʥʪʳ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ. ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ 

ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʠ 
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ʜʦʟʳ ʠʈɸɸʉ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʛʨʫʧʧʘʤ; ʚ 1-ʦʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ ʧʨʝʦʙʣʘʜʘʣʠ 

ʤʘʣʴʯʠʢʠ (ʊʘʙʣʠʮʘ 4.2). 

 

ʊʘʙʣʠʮʘ 4.2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʜʝʪʝʡ ʩ ʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (n=185) 

 

ʇʦʢʘʟʘʪʝʣʠ 

ɺʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5  

p ʤʠʩʩʝʥʩ 

(n=120) 

ʩʘʡʪʘ 

ʩʧʣʘʡʩʠʥʛʘ 

(n=24) 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ 

ʪʝʨʤʠʥʘʮʠʷ ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ (n=41) 

1 2 3 

ʄʘʣʴʯʠʢʠ, n (%) 60 (50,0) 14 (58,3) 28 (68,3) p1,2 <0,001 

p2,3 <0,001 

p1,3=0,251 

ɺʦʟʨʘʩʪ, ʣʝʪ 13,1Ñ3,7 13,5Ñ4,7 15,3Ñ5,4 p1,2=0,947 

p2,3=0,802 

p1,3=0,737 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ, n (%) 94 (78,3) 19 (79,2) 32 (78,1) p1,2=0,961 

p2,3=0,946 

p1,3=0,981 

ɺʦʟʨʘʩʪ ʥʘʯʘʣʘ ʠʈɸɸʉ, ʣʝʪ 7,6Ñ3,2 6,8Ñ2,8 7,0Ñ1,6 p1,2=0,851 

p2,3=0,951 

p1,3=0,867 

ɼʦʟʘ ʠʈɸɸʉ ʧʦ ʨʘʤʠʧʨʠʣʫ, 

ʤʛ/ʤ2/ʩʫʪ 

4,1Ñ1,1 4,4Ñ1,1 4,8Ñ1,3 p1,2=0,683 

p2,3=0,682 

p1,3=0,682 

 

ʋ ʜʝʪʝʡ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʠ ʩ ʚʘʨʠʘʥʪʘʤʠ ʩʘʡʪʘ 

ʩʧʣʘʡʩʠʥʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʚʘʨʠʘʥʪʘʤʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ ʪʝʨʤʠʥʘʮʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʚʳʷʚʣʷʣʘʩʴ ʧʨʦʪʝʠʥʫʨʠ ̫ (55,0% ʠ 

58,8% ʠ 92,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,3<0,001, p2,3=0,032, p1,2=0,771), ʚʢʣʶʯʘʷ 

ʧʨʦʪʝʠʥʫʨʠʶ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (11,7% ʠ 16,7% ʠ 46,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p1,3<0,001, p2,3=0,017, p1,2=0,398). ʏʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʅʉ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʥʝ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʠ ʩ ʤʠʩʩʝʥʩ- ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ (31,0% ʠ 18,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,154; ʆR=1,26 (95% 

ɼʀ 0,91-1,40), p=0,423).  

ɺ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʜʝʪʝʡ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 
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ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ (25,8% ʠ 29,2% ʠ 51,2% ʚ 1-ʡ, 2-ʡ ʠ 

3-ʡ ʛʨʫʧʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,2=0,768, p1,3=0,005, p2,3=0,085). ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʜʦ ʍɹʇ 3ɸ ʩʪ. ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʦʪʤʝʯʘʣʦʩʴ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʠ ʚʘʨʠʘʥʪʘʤʠ ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ 

(5,8% ʠ 4,2% ʠ 31,7% ʚ 1-ʡ, 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,3=0,006, 

p2,3=0,004, p1,2=0,734). 

ʕʢʩʪʨʘʨʝʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʍʉɸ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʫ ʜʝʪʝʡ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5: ʉʅʊ (20,0% ʠ 

25,0% ʠ 51,2% ʚ 1-ʡ, 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,3<0,001, p1,2=0,621, 

p2,3=0,042) ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ (7,5% ʠ 37,5% ʠ 48,8% ʚ 1-ʡ, 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,2=0,005, p1,3<0,001, p2,3 =0,361) (ʈʠʩʫʥʦʢ 4.5). 

 

 

ʈʠʩʫʥʦʢ 4.5 - ʏʘʩʪʦʪʘ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍʉɸ                   

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=185) 

 

ɺʦʟʨʘʩʪ ʚʳʷʚʣʝʥʠʷ ʤʦʯʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʠ ʨʘʟʚʠʪʠʷ 

ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʘ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ (33,3% ʠ 41,7% ʠ 

46,3% ʚ 1-ʡ, 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,2=0,485, p2,3=0,873, p1,3=0,152) 

ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʩ ʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 

(ʊʘʙʣʠʮʘ 4.3). ɺ ʩʝʤʴʷʭ ʜʝʪʝʡ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʨʘʟʚʠʪʠʝ ʍɹʇ 5 ʩʪ. ʫ ʤʫʞʯʠʥ 

ʚʘʨʠʘʥʪʳ 

ʩʧʣʘʡʩʠʥʛʘ 

(n=24) 

ʚʘʨʠʘʥʪʳ c ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ 

ʪʝʨʤʠʥʘʮʠʝʡ ʩʠʥʪʝʟʘ ʙʝʣʢʘ 

(n=41) 

ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʳ 

(n=120) 
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ʦʪʤʝʯʘʣʦʩʴ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʮʠʝʥʪʘʤʠ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (ʊʘʙʣʠʮʘ 4.3). 

 

ʊʘʙʣʠʮʘ 4.3 - ɺʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

 

ʉʠʤʧʪʦʤʳ,  

ʚʦʟʨʘʩʪ ʚʳʷʚʣʝʥʠʷ, 

ʣʝʪ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ  

p ʤʠʩʩʝʥʩ 

(n=120) 

ʩʘʡʪʘ 

ʩʧʣʘʡʩʠʥʛʘ 

(n=24) 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ 

ʪʝʨʤʠʥʘʮʠʷ  

ʩʠʥʪʝʟʘ ʙʝʣʢʘ  

(n=41) 

1 2 3 

ɻʝʤʘʪʫʨʠʷ  2,0 [1,0;3,0] 1,0  

[0,5;2,0] 

1,0  

[1,0;3,0] 

p1,2=0,745  

p2,3=0,578  

p1,3=0,737 

ʄʘʢʨʦʛʝʤʘʪʫʨʠʷ  2,7 [1,9;4,0] 2,0  

[1,0;3,0] 

2,0  

[1,0;3,0] 

p1,2=0,841 

 p2,3=0,788  

p1,3=0,837 

ʇʨʦʪʝʠʥʫʨʠ ̫ 6,5 

[4,0;10,0] 

4,5  

[2,5;7,0] 

5,0  

[2,0;7,0] 

p1,2=0,341  

p2,3=0,588  

p1,3=0,521 

ʇʨʦʪʝʠʥʫʨʠʷ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ  

11,4Ñ3,6 11,3Ñ4,1 10,0Ñ3,2 p1,2=0,985  

p2,3=0,803  

p1,3=0,772 

ʉʥʠʞʝʥʠʝ ʨʉʂʌ 14,0Ñ4,0 12,3Ñ4,7 11,1Ñ4,3 p1,2=0,734  

p1,3 =0,622  

p2,3 =0,851 

ʍɹʇ 5 ʩʪ. ʫ ʧʘʮʠʝʥʪʦʚ  17,6Ñ4,4 18,0 18,3Ñ3,4 p1,2=0,931  

p1,3 =0,901  

p2,3 =0,931 

ʉʅʊ  15,0Ñ3,1 12,5Ñ1,9 9,7Ñ2,1 p1,2=0,493 

p1,3=0,159  

p2,3 =0,327 

ʉʅʊ ʫ ʤʘʣʴʯʠʢʦʚ  13,5Ñ2,5 11,0Ñ2,1 9,1Ñ1,5 p1,2=0,446, 

p1,3=0,124  

p2,3 =0,592 

ʍɹʇ 5 ʩʪ. ʚ ʩʝʤʴʷʭ ʫ 

ʤʫʞʯʠʥ (n=80) 

39,6Ñ6,4 30,7Ñ6,4 24,5Ñ5,7 p1,2=0,361 

p1,3=0,029  
p2,3 =0,519 

ʍɹʇ 5 ʩʪ. ʚ ʩʝʤʴʷʭ ʫ 

ʞʝʥʱʠʥ (n=13) 

46,7Ñ8,5 52,8Ñ5,3 49,2Ñ18,7 p1,2=0,565 

p1,3=0,901  

p2,3 =0,907 

 

ʋ ʜʝʪʝʡ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʦʪʤʝʯʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʥʠʟʢʘʷ ʢʫʤʫʣʷʪʠʚʥʘʷ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʍɹʇ 3A ʩʪ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʜʨʫʛʠʤʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ (ʈʠʩʫʥʦʢ 4.6). 
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 ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʳ (n=120)

 ʚʘʨʠʘʥʪʳ ʩʘʡʪʘ ʩʧʣʘʡʩʠʥʛʘ (n=24)

  ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʪʝʨʤʠʥʘʮʠʷ ʩʠʥʪʝʟʘ ʙʝʣʢʘ (n=41)

P1,3=0,032

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.
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 ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʳ (n=120)

 ʚʘʨʠʘʥʪʳ ʥʘʨʫʰʝʥʠʷ ʩʧʣʘʡʩʠʥʛʘ (n=24)

 ʚʘʨʠʘʥʪʳ ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʝʡ ʩʠʥʪʝʟʘ ʙʝʣʢʘ (n=41)

ʍʠ-ʢʚʘʜʨʘʪ = 10,337;p = 0,006

 

ʈʠʩʫʥʦʢ 4.6 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ c ʍʉɸ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ <1000 ʤʛ/ʤ2/ʩʫʪ 

(a), ʩ ʨʉʂʌ >60 ʤʣ/ʤʠʥ/1,73 ʤ2 (b), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ 

ʛʝʥʝ COL4A5 (n=185) 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʉʅʊ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ: 50% ʠ 

20% ʜʝʪʝʡ ʠʤʝʣʠ ʛʠʧʦʘʢʫʟʠʶ ʢ 12 ʛʦʜʘʤ ʞʠʟʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 4.7). 

 

 

ʈʠʩʫʥʦʢ 4.7 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ ʙʝʟ ʉʅʊ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=185) 

 

a b 

ʍʠ-ʢʚʘʜʨʘʪ=12,432; p=0,032 
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ʈʘʟʚʠʪʠʝ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʛʦʨʪʳ 

ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʣʦʩʴ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (ɢ2=7,152, 

p=0,028): ʵʨʦʟʠʠ ʨʦʛʦʚʠʮʳ ʠ ʧʝʨʝʜʥʠʡ ʣʝʥʪʠʢʦʥʫʩ ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ ʫ ʤʘʣʴʯʠʢʦʚ 

ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ 

ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ (10,4% ʠ 1,4%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ɢ2=10,586, p=0,002). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʚ ʚʠʜʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ, ʠ 

ʧʦʷʚʣʝʥʠʝ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʧʨʠ ʍʉɸ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ 

ʦʪʤʝʯʘʣʦʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ 

ʤʠʩʩʝʥʩ- ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ. ʋ ʤʫʞʯʠʥ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ 

COL4A5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʚʘʨʠʘʥʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʦʪʤʝʯʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʘʷ ʧʦʯʝʯʥʘ ̫ʚʳʞʠʚʘʝʤʦʩʪʴ: ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. 

ʩʦʩʪʘʚʠʣ 40 ʠ 25 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,001). 

 

4.2.2. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʪʝʯʝʥʠʷ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʛʝʥʦʪʠʧʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʤʘʣʴʯʠʢʦʚ ʚʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ ʛʝʤʘʪʫʨʠʠ (H-ʪʝʩʪ (2;102)=3,212, 

p=0,048), ʩʥʠʞʝʥʠʷ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 (H-ʪʝʩʪ (2;102)=7,271, p=0,026) ʠ 

ʨʘʟʚʠʪʠʷ ʉʅʊ (H-ʪʝʩʪ (2;102)=11,680, p=0,003) ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5. ʅʝ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʛʝʥʠʧʘ 

ʥʘ ʥʘ ʚʦʟʨʘʩʪ ʤʘʥʠʬʝʩʪʘʮʠʠ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ (H-ʪʝʩʪ (2;102)=1,959, p=0,376) ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ (H-ʪʝʩʪ (2;102)=1,959, p=0,376) ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ. 

ʋ ʜʝʚʦʯʝʢ ʚʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ ʛʝʤʘʪʫʨʠʠ (H-ʪʝʩʪ (2;83)=1,224, p=0,300), 

ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ (H-ʪʝʩʪ (2;83)=0,903, p=0,425), ʧʨʦʪʝʠʥʫʨʠʠ (H-ʪʝʩʪ 

(2;83)=0,426, p=0,808), ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. (H-ʪʝʩʪ (2;83)=1,644, p=0,440) ʠ ʉʅʊ 
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(H-ʪʝʩʪ (2;83)=1,659, p=0,436) ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ 

COL4A5 (ʈʠʩʫʥʦʢ 4.8). 

 

ʈʠʩʫʥʦʢ 4.8 - ɺʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

 

ʅʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦʟʨʘʩʪ ʜʝʪʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʣʫʯʘʚʱʠʭ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʫʶ ʪʝʨʘʧʠʶ ʠʈɸɸʉ, ʚʨʝʤʷ ʩʪʘʨʪʘ ʣʝʯʝʥʠʷ ʠ ʜʦʟʳ 

ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʚ ʛʨʫʧʧʘʭ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʩ ʨʘʟʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (ʊʘʙʣʠʮʘ 4.4). 

ʆʜʥʘʢʦ, ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝ ʤʠʩʩʝʥʩ- ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʚʳʷʚʣʷʣʠʩʴ ʧʨʦʪʝʠʥʫʨʠʷ, ʩʥʠʞʝʥʠʝ ʨʉʂʌ, ʉʅʊ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ (ʈʠʩʫʥʦʢ 4.9).  
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ʊʘʙʣʠʮʘ 4.4 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʜʝʪʝʡ ʩ ʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (n=185) 

ʇʨʠʟʥʘʢ ʄʘʣʴʯʠʢʠ (n=102) ɼʝʚʦʯʢʠ (n=83) 

ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 

ʤʠʩʩʝʥʩ 

(n=60) 

ʩʘʡʪʘ 

ʩʧʣʘʡ-

ʩʠʥʛʘ 

(n=14) 

ʧʨʝʞʜʝ-

ʚʨʝʤʝʥ-

ʥʘʷ 

ʪʝʨʤʠʥʘʮ

ʠʷ 

ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ 

(n=28) 

ʤʠʩʩʝʥʩ 

(n=60) 

ʩʘʡʪʘ 

ʩʧʣʘʡ-

ʩʠʥʛʘ 

(n=10) 

ʧʨʝʞʜʝ-

ʚʨʝʤʝʥ-

ʥʘʷ 

ʪʝʨʤʠʥʘʮ

ʠʷ 

ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ 

(n=13) 

1 2 3 1 2 3 

ɺʦʟʨʘʩʪ, ʣʝʪ 12,8Ñ2,7 13,1Ñ1,2 15,4Ñ2,2 12,3Ñ0,8 11,8Ñ1,7 13,9Ñ2,1 

p p1,2=0,813;p2,3=0,366; p1,3= 0,457 p1,2=0,791;p2,3=0,443; p1,3= 0,479 

ʊʝʨʘʧʠʷ 

ʠʈɸɸʉ, n (%) 

58 

(96,7) 

14 (100,0) 24 

(85,7) 

26 

(52,0) 

7 

(70,0) 

8 

(61,5) 

p p1,2=0,116;p2,3=0,063; p1,3=0,121 p1,2=0,078;p2,3=0,452; p1,3=0,542 

ɺʦʟʨʘʩʪ ʥʘʯʘʣʘ 

ʠʈɸɸʉ, ʣʝʪ 

7,3Ñ3,1 6,1Ñ2,1 6,0Ñ1,6 8,8Ñ3,0 7,4Ñ2,1 8,0Ñ1,5 

p p1,2=0,749;p2,3=0,970; p1,3=0,750 p1,2=0,704;p2,3=0,819; p1,3= 0,813 

ɼʦʟʘ ʠʈɸɸʉ 

ʧʦ ʨʘʤʠʧʨʠʣʫ, 

ʤʛ/ʤ2/ʩʫʪ 

3,8Ñ1,1 4,3Ñ1,1 5,2Ñ1,3 3,1Ñ1,1 3,5Ñ1,1 4,1Ñ1,3 

p p1,2=0,749;p2,3=0,602; p1,3= 0,414 p1,2=0,798;p2,3=0,728; p1,3=0,642 

 

 

 

ʈʠʩʫʥʦʢ 4.9 - ʏʘʩʪʦʪʘ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ                 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=102) 

ʉʅʊ 
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ʋ ʜʝʚʦʯʝʢ ʥʝ ʚʳʷʚʣʝʥʦ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʩʠʤʧʪʦʤʦʚ ʍʉɸ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ʚ COL4A5 (ʈʠʩʫʥʦʢ 4.10). 

 
 

 

ʈʠʩʫʥʦʢ 4.10 - ʏʘʩʪʦʪʘ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʫ ʜʝʚʦʯʝʢ ʩ ʍʉɸ                    

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=83);                           

ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ 

 

ɺ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʢʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʍɹʇ 3ɸ ʩʪ. ʠ ʉʅʊ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʚ 

ʩʣʫʯʘʷʭ ʘʩʩʦʮʠʘʮʠʠ ʍʉɸ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʘ (ʈʠʩʫʥʦʢ 4.11). 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ, ʩʥʠʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ 

ʧʦʷʚʣʝʥʠʷ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʫ 

ʤʘʣʴʯʠʢʦʚ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʦʩʦʙʝʥʥʦ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ (ʈʠʩʫʥʦʢ 4.12, ʈʠʩʫʥʦʢ 4.13). 

 

 

% 
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ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.
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ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = 1,90821 p = 0,056

 ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʳ

 ʚʘʨʠʘʥʪʳ ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ

 ʪʝʨʤʠʥʘʮʠʝʡ ʩʠʥʪʝʟʘ ʙʝʣʢʘ

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.
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ʍʠ-ʢʚʘʜʨʘʪ = 8,615; p = 0,013

 ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʳ

 ʚʘʨʠʘʥʪʳ ʩʧʣʘʡʩʠʥʛʘ

 ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʪʝʨʤʠʥʘʮʠʷ ʩʠʥʪʝʟʘ ʙʝʣʢʘ

 

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.
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ʍʠ-ʢʚʘʜʨʘʪ = 8,982; p = 0,011

 ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʳ

 ʚʘʨʠʘʥʪʳ ʩʧʣʘʡʩʠʥʛʘ

 ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʪʝʨʤʠʥʘʮʠʷ ʩʠʥʪʝʟʘ ʙʝʣʢʘ

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

2 4 6 8 10 12 14 16 18

ʚʦʟʨʘʩʪ, ʣʝʪ

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

ʂ
ʫ
ʤ
ʫ
ʣ
ʷ
ʪ
ʠ
ʚ
ʥ
ʘ
ʷ
 
ʜ
ʦ
ʣ
ʷ
 
ʤ
ʘ
ʣ
ʴ
ʯ
ʠ
ʢ
ʦ
ʚ
 
ʙ
ʝ
ʟ
 
ʅ
ʉ
ʊ

ʍʠ-ʢʚʘʜʨʘʪ = 17,829: p = 0,0001

 ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʳ

 ʚʘʨʠʘʥʪʳ ʩʧʣʘʡʩʠʥʛʘ

 ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʪʝʨʤʠʥʘʮʠʷ 

         ʩʠʥʪʝʟʘ ʙʝʣʢʘ

 

ʈʠʩʫʥʦʢ 4.11 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ (a), ʙʝʟ 

ʧʨʦʪʝʠʥʫʨʠʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (b), ʩ ʨʉʂʌ >60 ʤʣ/ʤʠʥ/1,73 ʤ2 (c) ʠ ʩ 

ʩʦʭʨʘʥʥʳʤ ʩʣʫʭʦʤ (d) ʚ ʟʘʚʠʩʠʤʦcʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

(n=102) 
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ʈʠʩʫʥʦʢ 4.12 - ʈʠʩʢ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ                     

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=102) 

 

ʈʠʩʫʥʦʢ 4.13 - ʈʠʩʢ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ                      

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=102) 

 

ʋ ʜʝʚʦʯʝʢ ʩ ʍʉɸ ʥʝ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʚʘʨʠʘʥʪʘ ʥʘ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ (ɢ2=1,251, p=0,202) ʠ ʨʘʟʚʠʪʠʝ 

ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ (ɢ2=0,863, p=0,675) ʫ ʜʝʚʦʯʝʢ ʩ ʍʉɸ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʍʉɸ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʫ ʤʘʣʴʯʠʢʦʚ ʚ ʚʠʜʝ ʧʦʷʚʣʝʥʠʷ 

ʤʦʯʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʠ ʨʘʟʚʠʪʠʷ ʉʅʊ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ, 

ʍɹʇ 3ɸ ʩʪ ʠ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʘʨʠʘʥʪʘʤʠ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ ʪʝʨʤʠʥʘʮʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5. ʅʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʛʝʥʦʪʠʧ-

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʫ ʜʝʚʦʯʝʢ ʩ ʍʉɸ. 

 

4.2.3. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

ʋʯʠʪʳʚʘʷ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ 

ʚ ʛʝʥʝ COL4A5 ʥʘ ʧʨʦʛʥʦʟ ʍʉɸ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʟʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (ʵʢʟʦʥʳ 1-20 ʧʦ 
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ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʟʦʥʘʤʠ 21-53), ʪʠʧʘ ʥʫʢʣʝʦʪʠʜʥʦʡ ʟʘʤʝʥʳ (ʛʣʠʮʠʥʦʚʳʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʛʣʠʮʠʥʦʚʳʤʠ ʟʘʤʝʥʘʤʠ), ʘ ʪʘʢʞʝ ʪʠʧʘ ʟʘʤʝʱʘʶʱʝʛʦ ʛʣʠʮʠʥ 

ʦʩʥʦʚʘʥʠʷ (ʟʘʤʝʥ r ʛʣʠʮʠʥʘ ʥʘ ʘʣʘʥʠʥ (Ala), ʩʝʨʠʥ (Ser), ʮʠʩʪʝʠʥ (Cys) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʝʥʘʤʠ ʥʘ ʘʨʛʠʥʠʥ (Arg), ʚʘʣʠʥ (Val), ʛʣʶʪʘʤʠʥ (Glu), ʘʩʧʘʨʘʛʠʥ 

(Asp), ʪʨʠʧʪʦʬʘʥ (Trp)) ʧʨʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʭ ʚ ʛʝʥʝ COL4A5. ʋʯʠʪʳʚʘʷ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʬʝʥʦʪʠʧ-ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʫ 

ʜʝʚʦʯʝʢ ʩ ʍʉɸ, ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ. 

ʄʘʣʴʯʠʢʠ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʚ 

ʵʢʟʦʥʘʭ 1-20 (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʟʦʥʘʤʠ 21-53), ʠ ʩ ʟʘʤʝʥʦʡ ʛʣʠʮʠʥʘ ʥʘ Arg, Val, 

Glu, Asp, Trp (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʝʥʦʡ ʥʘ Ala, Ser, Cys) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʯʘʱʝ ʧʦʣʫʯʘʣʠ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʫʶ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ ʚʦʟʨʘʩʪʝ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ ʜʦʟʘʭ ʧʨʝʧʘʨʘʪʦʚ (ʊʘʙʣʠʮʘ 4.5).  

 

ʊʘʙʣʠʮʘ 4.5 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=60) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ 

COL4A5 

ɺʦʟʨʘʩʪ ʧʨʠ 

ʧʦʩʣʝʜʥʝʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ, 

ʣʝʪ 

ʅʝʬʨʦʧʨʦʪʝʢʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʠʈɸɸʉ 

ʧʘʮʠʝʥʪʳ, n 

(%) 

ʚʦʟʨʘʩʪ  

ʩʪʘʨʪʘ, 

ʣʝʪ 

ʜʦʟʘ ʧʦ 

ʨʘʤʠʧʨʠʣʫ, 

ʤʛ/ʤ2/ʩʫʪ 

ʕʢʟʦʥʳ  

ʛʝʥʘ COL4A5 

1-20 (n=11) 15,3Ñ2,52 11 (100,0) 7,1Ñ3,2 3,2Ñ1,3 

21-53 (n=49) 16,2Ñ3,2 38 (77,6) 5,8Ñ2,4 3,6Ñ1,1 

p 0,826 <0,001 0,746 0,815 

ɿʘʤʝʥʘ 

ʦʩʥʦʚʘʥʠ ̫

ʛʣʠʮʠʥ (n=51) 15,4Ñ2,1 42 (82,4) 6,9Ñ2,1 2,6Ñ0,5 

ʥʝ ʛʣʠʮʠʥ 

(n=9) 

15,6Ñ2,4 7 (77,8) 6,3Ñ1,8 3,1Ñ0,8 

p 0,960 0,162 0,829 0,598 

ʆʩʥʦʚʘʥʠʷ, 

ʟʘʤʝʱʘʶʱʠʝ 

ʛʣʠʮʠʥ 

Ala, Ser, Cys 

(n=9) 

15,5Ñ2,5 5 (55,6) 6,2Ñ0,9 2,5Ñ0,5 

Arg, Val, Glu, 

Asp, Trp 

(n=42) 

16,4Ñ3,5 39 (92,9) 5,1Ñ1,3 3,5Ñ1,2 

p 0,835 0,043 0,489 0,646 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ, ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʩ 

ʜʦʩʪʠʞʝʥʠʝʤ ʍɹʇ 3ɸ ʩʪ., ʛʠʧʦʘʢʫʟʠʠ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʚ ʵʢʟʦʥʘʭ 1-20 ʠ 21-53 (ʈʠʩʫʥʦʢ 4.14). 
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ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

 21-53 ʵʢʟʦʥʳ

 1-20 ʵʢʟʦʥʳ

ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = -0,748; p = 0,455
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 21-53 ʵʢʟʦʥʳ

 1-20 ʵʢʟʦʥʳ

ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ = 0,3337; p = 0,739
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 21-53 ʵʢʟʦʥʳ

 1-20 ʵʢʟʦʥʳ

ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = 0,674; p = 0,500

 

ʈʠʩʫʥʦʢ 4.14 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ (a),  

ʩ ʨʉʂʌ Ó90 ʤʣ/ʤʠʥ/1,73 ʤ2 (b), ʩ ʨʉʂʌ Ó60 ʤʣ/ʤʠʥ/1,73 ʤ2 (c), ʩ ʩʦʭʨʘʥʥʳʤ ʩʣʫʭʦʤ 

(d) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʟʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 (n=60) 

 

ʅʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʡ ʚ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ ʨʠʩʢʝ ʩʥʠʞʝʥʠʷ 

ʩʣʫʭʘ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʥʪʘʤʠ ʩ ʟʘʤʝʱʝʥʠʝʤ ʛʣʠʮʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ 

ʛʣʠʮʠʥʦʚʳʤʠ ʟʘʤʝʥʘʤʠ ʚ ʛʝʥʝ COL4A5 (ʈʠʩʫʥʦʢ 4.15). 

ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʠ ʩʥʠʞʝʥʠʝʤ                                 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʚ ʛʨʫʧʧʘʭ 

ʜʝʪʝʡ ʩ ʟʘʤʝʥʦʡ Gly ʥʘ Ala, Ser, Cys, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʱʠʭ ʥʘ ʬʫʥʢʮʠʶ 

ʙʝʣʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʝʥʦʡ Gly ʥʘ Arg, Val, Glu, Asp, Trp ʚ ʛʝʥʝ COL4A5 

(ʈʠʩʫʥʦʢ 4.16 a, b). ʆʜʥʘʢʦ, ʜʝʪʠ ʩ ʟʘʤʝʥʦʡ Gly ʥʘ Arg, Val, Glu, Asp, Trp ʠʤʝʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 3ɸ ʩʪ. ʟʘ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (35% ʠ 0%; ʅR=3,0 (95% ɼʀ NaN-Ð), p<0,001) ʠ ʨʘʟʚʠʪʠʷ 

ʉʅʊ (66,0% ʠ 30,1%; ʅR=3,08 (95% ɼʀ 1,29-9,67), p<0,001) (ʈʠʩʫʥʦʢ 4.16 ʩ, d).  

 ͊ b 

 ͫ d 
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ʇʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ ʚʦʟʨʘʩʪʝ ʯʘʩʪʦʪʘ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 5 ʩʪ. ʙʳʣʘ ʚʳʰʝ ʚ 

ʩʝʤʴʷʭ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʚ ʵʢʟʦʥʘʭ 21-53 (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʟʦʥʘʤʠ 1-20), ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʘʭ ʩ ʛʣʠʮʠʥʦʚʳʤʠ 

ʟʘʤʝʥʘʤʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʛʣʠʮʠʥʦʚʳʤʠ) ʠ ʧʨʠ ʚʘʨʠʘʥʪʘʭ ʩ ʟʘʤʝʱʝʥʠʝʤ 

ʛʣʠʮʠʥʘ ʥʘ Arg, Val, Glu, Asp, Trp (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʝʥʦʡ ʥʘ Ala, Ser, Cys) 

(ʊʘʙʣʠʮʘ 4.6). 
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ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ = -1,036; p = 0,300  

 ʛʣʠʮʠʥʦʚʘʷ ʟʘʤʝʥʘ

 ʥʝ ʛʣʠʮʠʥʦʚʘʷ ʟʘʤʝʥʘ
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ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = -0,631; p = 0,528

 ʛʣʠʮʠʥʦʚʘʷ ʟʘʤʝʥʘ

 ʥʝ ʛʣʠʮʠʥʦʚʘʷ ʟʘʤʝʥʘ

 

0 2 4 6 8 10 12 14 16 18

ʚʦʟʨʘʩʪ, ʣʝʪ

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

ʂ
ʫ
ʤ
ʫ
ʣ
ʷ
ʪ
ʠ
ʚ
ʥ
ʘ
ʷ
 
ʜ
ʦ
ʣ
ʷ
 
ʤ
ʘ
ʣ
ʴ
ʯ
ʠ
ʢ
ʦ
ʚ
 
ʙ
ʝ
ʟ
 
ʉ
ʅ
ʊ

ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = 0,817; p = 0,414

 ʛʣʠʮʠʥʦʚʘʷ ʟʘʤʝʥʘ

 ʥʝ ʛʣʠʮʠʥʦʚʘʷ ʟʘʤʝʥʘ

 

ʈʠʩʫʥʦʢ 4.15 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ (a),                        

ʩ ʨʉʂʌ Ó90 ʤʣ/ʤʠʥ/1,73 ʤ2 (b), ʩ ʨʉʂʌ Ó60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʠ ʩ ʩʦʭʨʘʥʥʳʤ 

ʩʣʫʭʦʤ (d) ʧʨʠ ʛʣʠʮʠʥʦʚʳʭ ʠ ʥʝ ʛʣʠʮʠʥʦʚʳʭ ʟʘʤʝʥʘʭ ʚ ʛʝʥʝ COL4A5 (n=60) 

 

a b 

d c 
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ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.
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ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ.= 0,704; p = 0,482

 Ala/Ser/Trp

 Arg/Val/Glu/Asp/Trp
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 Ala/Ser/Trp

 Arg/Val/Glu/Asp/Trp

ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = -0,055; p = 0,957
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  Ala/Ser/Trp

 Arg/Val/Glu/Asp/Trp

ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = -2,772; p = 0,0440
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 Arg/Val/Glu/Asp/Trp

 Ala/Ser/Trp 

ʃʦʛ-ʈʘʥʛʦʚ. ʂʨʠʪ. = 2,164; p = 0,030

 
ʈʠʩʫʥʦʢ 4.16 - ɼʦʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ (a), ʩ ʨʉʂʌ Ó90 

ʤʣ/ʤʠʥ/1,73 ʤ2 (b), ʩ ʨʉʂʌ Ó60 ʤʣ/ʤʠʥ/1,73 ʤ2 (c) ʠ ʩ ʩʦʭʨʘʥʥʳʤ ʩʣʫʭʦʤ (d)            

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʥʫʢʣʝʦʪʠʜʥʦʡ ʟʘʤʝʥʳ ʛʣʠʮʠʥʘ ʚ ʛʝʥʝ COL4A5 (n=51) 

 

ʊʘʙʣʠʮʘ 4.6 - ʏʘʩʪʦʪʘ ʠ ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʍɹʇ 5 ʩʪ. ʚ ʩʝʤʴʷʭ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=93) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

ʄʫʞʯʠʥʳ 

(n=80) 

ɾʝʥʱʠʥʳ 

(n=13) 

 

p 

n (%) ʚʦʟʨʘʩʪ,  

ʣʝʪ 

n (%) ʚʦʟʨʘʩʪ, 

ʣʝʪ 

 

ʕʢʟʦʥ ʚ ʛʝʥʝ 

COL4A5 

1-20  6 (7,5) 30,5Ñ8,9  0 (0)   

21-53  17 (21,3) 35,7Ñ13,3 4 (30,8) 42,5Ñ9,5 0,682 

p 0,018 0,721 0,041 -  

ɿʘʤʝʥʘ  

ʦʩʥʦʚʘʥʠʷ 

ʛʣʠʮʠʥ  18 (22,5) 36,5Ñ12,0  4 (30,8) 42,5Ñ13,0 0,738 

ʥʝ ʛʣʠʮʠʥ  5 (6,3) 23,6Ñ3,8  0 (0)   

p 0,012 0,317 0,041 -  

ʆʩʥʦʚʘʥʠʷ,  

ʟʘʤʝʱʘʶʱʠʝ 

ʛʣʠʮʠʥ 

Ala, Ser, Cys  1 (1,3) 36,0  0 (0)   

Arg, Val, Glu, 

Asp, Trp  

17 (21,3) 35,7Ñ13,5  4 (30,8) 42,5Ñ12,2 0,595 

p <0,001 p=0,982 0,041 -  

a b 

 ͫ d 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʡ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʯʝʥʠ ̫ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʟʦʥʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ COL4A5 (ʵʢʟʦʥ r1-20 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʟʦʥʘʤʠ 

21-53), ʛʣʠʮʠʥʦʚʳʭ ʠ ʥʝ ʛʣʠʮʠʥʦʚʳʭ ʟʘʤʝʥʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʣʴʯʠʢʠ ʩ 

ʟʘʤʝʱʝʥʠʝʤ ʛʣʠʮʠʥʘ ʥʘ Ala, Ser, Cys, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʝʥʘʤʠ ʛʣʠʮʠʥʘ ʥʘ Arg, Val, 

Glu, Asp, Trp ʚ ʛʝʥʝ COL4A5 ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʥʠʟʢʠʡ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. ʠ ʉʅʊ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ. 

 

4.2.4. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʚʘʨʠʘʥʪʦʤ NM_033380.3 (COL4A5): c.1871G>A (p.Gly624Asp)  

ɻʝʥʝʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ COL4A5: c.1871G>A, p.(Gly624Asp) ʙʳʣ ʚʳʷʚʣʝʥ ʫ 16,2% 

(n=30) ʜʝʪʝʡ (ʚʢʣʶʯʘʷ 2 ʩʝʤʝʡʥʳʭ ʩʣʫʯʘʷ) ʠ ʚʩʪʨʝʯʘʣʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʯʘʩʪʦʪʦʡ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ (19,61% ʠ 12,05%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,162). 

ɸʣʣʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʤʘʞʦʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʝ 

ʩʦʩʪʘʚʠʣʘ 16,1% (28 ʠʟ 174 ʜʝʪʝʡ) ʠ 25,9% (28 ʠʟ 108 ʜʝʪʝʡ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5. 

ʉʣʫʯʘʠ ʍɹʇ 5 ʩʪ. ʦʪʤʝʯʘʣʠʩʴ ʚ 10,7% (n=3) ʠ 35,0% (n=28) ʩʝʤʝʡ ʩ ʚʘʨʠʘʥʪʦʤ 

COL4A5: c.1871G>A, p.(Gly624Asp) ʠ ʩ ʜʨʫʛʠʤʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ, ʩʦʦʪʚʝʪcʪʚʝʥʥʦ 

(p=0,028), ʩ ʨʘʟʚʠʪʠʝʤ ʍɹʇ 5 ʩʪ. ʫ ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ 60,5Ñ3,7 ʠ 29,1Ñ10,3 ʣʝʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p=0,011). ʍɹʇ 5 ʩʪ. ʜʦʩʪʠʛʣʠ 5 ʞʝʥʱʠʥ ʩ ʥʝ ʨʝʢʫʨʨʝʥʪʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ COL4A5 ʚ ʚʦʟʨʘʩʪʝ 44,8Ñ16,0 ʣʝʪ (ʊʘʙʣʠʮʘ 4.7).  

ʋ ʤʘʣʴʯʠʢʦʚ ʩ ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ COL4A5 p.(Gly624Asp) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ ʦʪʤʝʯʘʣʘʩʴ ʤʘʥʠʬʝʩʪʘʮʠʷ ʛʝʤʘʪʫʨʠʠ 

(H (1;64)=6,603, p=0,010), ʧʨʦʪʝʠʥʫʨʠʠ (H (1;40)=7,349, p=0,007) ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ 

(ʅ (1;21)=4,199, p=0,040). ɼʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʨʝʢʫʨʨʝʥʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ COL4A5 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʪʝʠʥʫʨʠʠ 

ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʠ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (0% ʠ 17,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ<0,001) 

ʠ ʍɹʇ 3ɸ ʩʪ. (0% ʠ 7,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,012) ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ; ʚʦʟʨʘʩʪʝ 

ʧʦʷʚʣʝʥʠʷ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ (H (1;29)=0,007, p=0,935) ʠ ʉʅʊ (H (1;13)=2,017, p=0,156)  

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʤʘʞʦʨʥʳʤ ʠ ʜʨʫʛʠʤʠ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ (ʈʠʩʫʥʦʢ 4.17). 
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ʊʘʙʣʠʮʘ 4.7 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʜʝʪʝʡ ʩ ʨʘʟʥʳʤʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ 

COL4A5 (n=120) 

ʇʨʠʟʥʘʢ ʄʘʣʴʯʠʢʠ (n=60) ɼʝʚʦʯʢʠ (n=60) 

Gly624Asp 

(n=20) 

ɼʨʫʛʠʝ 

ʚʘʨʠʘʥʪʳ  

(n=40) 

Gly624Asp 

(n=10) 

ɼʨʫʛʠʝ 

ʚʘʨʠʘʥʪʳ  

(n=50)  

ɺʦʟʨʘʩʪ, ʣʝʪ 12,1Ñ2,1 11,9Ñ2,1 12,9Ñ3,1 12,8Ñ1,9 

p p= 0,946 p= 0,978 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ, n (%) 14 (70,0) 32 (80,0) 0 (0) 24 (60,0) 

p p=0,651 p<0,001 

ɺʦʟʨʘʩʪ ʥʘʯʘʣʘ ʠʈɸɸʉ, ʣʝʪ 7,5Ñ2,1 6,2Ñ2,1 - 8,9Ñ3,1 

p p= 0,664  

ɼʦʟʘ ʠʈɸɸʉ ʧʦ ʨʘʤʠʧʨʠʣʫ, 

ʤʛ/ʤ2/ʩʫʪ 

2,3Ñ0,9 3,3Ñ1,2 - 2,4Ñ1,0 

p p= 0,509  

 

 

 
 

ʈʠʩʫʥʦʢ 4.17 - ɺʦʟʨʘʩʪ ʤʘʥʠʬʝʩʪʘʮʠʠ ʩʠʤʧʪʦʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=120) 

 

ɼʣʷ ʜʝʚʦʯʝʢ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ p.(Gly624Asp) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʧʦʷʚʣʝʥʠʝ 

ʛʝʤʘʪʫʨʠʠ (H (1;50)=5,739, p=0,017) ʠ ʧʨʦʪʝʠʥʫʨʠʠ (H (1;23)=5,295, p=0,021), 

ʦʪʩʫʪʩʪʚʠʝ ʵʧʠʟʦʜʦʚ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ ʚʦʟʨʘʩʪʝ ʩʥʠʞʝʥʠʷ ʨʉʂʌ (H 

(1;7)=1,375, p=0,241) ʠ ʨʘʟʚʠʪʠʷ ʉʅʊ (H (1;5)=0,063, p=0,801) (ʈʠʩʫʥʦʢ 4.18). 

 

n=20 n=40 n=10 n=50 
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ʈʠʩʫʥʦʢ 4.18 - ʏʘʩʪʦʪʘ ʩʠʤʧʪʦʤʦʚ ʫ ʤʘʣʴʯʠʢʦʚ (ʘ) ʠ ʜʝʚʦʯʝʢ (b) ʩ ʍʉɸ                                 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʩʩʝʥʩ- ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=120) 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʜʨʫʛʠʤʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʫ 30,0% 

ʜʝʪʝʡ ʩ ʚʘʨʠʘʥʪʦʤ p.(Gly624Asp) ʛʝʤʘʪʫʨʠʷ ʠʤʝʣʘ ʥʝʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ (n=6, 

ʚʢʣʶʯʘʷ 3 ʤʘʣɹʯʠʢʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʘʣʣʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ COL4A5: c.1871G>A, p.(Gly624Asp) 

ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʠʣʘ 16%. ʍʉɸ ʫ ʜʝʪʝʡ ʩ ʚʘʨʠʘʥʪʦʤ p.(Gly624Asp) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ ʠ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. 

(HR=0,556 (95% ɼʀ 0,21-0,66), p=0,023) ʠ ʉʅʊ (HR=0,114 (95% ɼʀ 0,014-0,910), 

p=0,018), ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʫ 

ʤʫʞʯʠʥ (ʙʦʣʝʝ 60 ʣʝʪ ʠ 29 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001). 

  

 ͊

b 

ʉʅʊ 

˿˹́ 

n=20 n=40 

n=10 n=50 

ʉʅʊ 
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ɻʃɸɺɸ 5. ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʊɽʈɸʇʀʀ ʀʅɻʀɹʀʊʆʈɸʄʀ  

ʈɽʅʀʅ-ɸʅɻʀʆʊɽʅɿʀʅ-ɸʃʔɼʆʉʊɽʈʆʅʆɺʆʁ ʉʀʉʊɽʄʓ  

ɺ ʇʈʆʌʀʃɸʂʊʀʂɽ ʇʈʆɻʈɽʉʉʀʈʆɺɸʅʀʗ ɿɸɹʆʃɽɺɸʅʀʗ ʇʆʏɽʂ  

ʋ ɼɽʊɽʁ ʉ ʍ-ʉʎɽʇʃɽʅʅʓʄ ʉʀʅɼʈʆʄʆʄ ɸʃʔʇʆʈʊɸ 

 

ʅʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʧʦʣʫʯʘʣʠ 77,8% 

(n=144) ʜʝʪʝʡ ʩ ʍʉɸ: 90 ʤʘʣʴʯʠʢʦʚ ʠ 54 ʜʝʚʦʯʢʠ (88,2% ʠ 65,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p<0,001). ɼʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

130 ʧʘʮʠʝʥʪʦʚ (80 ʤʘʣʴʯʠʢʦʚ ʠ 50 ʜʝʚʦʯʝʢ), ʧʦʣʫʯʘʚʰʠʭ ʪʝʨʘʧʠʶ Ó5 ʣʝʪ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (1-̫  - ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ, 2-̫  - 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʘʷ, 3-̫  - ʩʪʘʜʠʷ ʩʥʠʞʝʥʠʷ ʨʉʂʌ) ʥʘ ʤʦʤʝʥʪ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ ʜʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ; ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪ,r 

ʥʝ ʧʦʣʫʯʘʚʰʠʝ ʣʝʯʝʥʠʝ ʠʈɸɸʉ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʝʝ ʥʘʯʘʣʘ (ʩʪʘʜʠ ̫ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ), ʧʦʣʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʫ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʦʟ ʧʨʝʧʘʨʘʪʦʚ (% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʦ ʨʘʤʠʧʨʠʣʫ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠʩʴ ʯʘʩʪʦʪʘ ʩʥʠʞʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ (ʫʤʝʥʴʰʝʥʠʝ 

ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ Ó30% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ), ʜʠʥʘʤʠʢʘ ʧʨʦʪʝʠʥʫʨʠʠ, ʨʉʂʌ ʠ 

ʫʨʦʚʥʷ ʉʨɸɼ (z-score) ʟʘ ʩʫʪʢʠ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ, ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʧʝʢʪʨ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʠʈɸɸʉ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʩ ʍʉɸ ʧʦʣʫʯʘʣʦ ʵʥʘʣʘʧʨʠʣ (n=112 (86,2%), ʠʟ ʥʠʭ 68 

ʤʘʣʴʯʠʢʦʚ), ʨʝʞʝ - ʨʘʤʠʧʨʠʣ (6,2%), ʣʠʟʠʥʦʧʨʠʣ (2,3%) ʠ ʬʦʟʠʥʦʧʨʠʣ (1,5%). 

ʊʝʨʘʧʠʷ ʣʦʟʘʨʪʘʥʦʤ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ 5 ʜʝʪʷʤ (3,9%), ʠʤʝʚʰʠʤ ʧʦʙʦʯʥʳʝ ɻʬʬʝʢʪ r

ʠɸʇʌ. ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʥʘ ʥʘʯʘʣʦ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʩʦʩʪʘʚʠʣ 8,6Ñ2,5 ʣʝʪ (7,5Ñ2,3 ʠ 

8,3Ñ3,7 ʣʝʪ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,822), ʩʨʝʜʥʷʷ ʜʦʟʘ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʨʘʤʠʧʨʠʣʫ ʙʳʣʘ 3,6Ñ0,9 ʤʛ/ʤ2/ʩʫʪ (4,1Ñ0,8 ʠ 2,1Ñ0,5 ʤʛ/ʤ2/ʩʫʪ ʫ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,036) ʠ ʩʦʩʪʘʚʣʷʣʘ 49% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʦʟʳ (49,3 [38,1;66,4]%). 

ʉʥʠʞʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʦʪʤʝʯʘʣʦʩʴ ʫ 58,1% (n=43) ʜʝʪʝʡ 
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ʩ ʍʉɸ ʚ ʩʨʝʜʥʝʤ ʥʘ 38% (Me -38,4 [-48,2;-37,4]%) ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʢ 6 ʤʝʩʷʮʘʤ 

ʣʝʯʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʵʢʩʢʨʝʮʠʠ ʙʝʣʢʘ ʩ ʤʦʯʦʡ ʜʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʢ                         

12 ʤʝʩʷʮʘʤ ʪʝʨʘʧʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʠʈɸɸʉ, ʧʨʦʪʝʠʥʫʨʠʷ ʟʥʘʯʠʤʦ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʯʝʨʝʟ 36 ʤʝʩʷʮʝʚ ʪʝʨʘʧʠʠ (ʈʠʩʫʥʦʢ 5.1 a). ʇʘʨʘʣʣʝʣʴʥʦ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʪʝʠʥʫʨʠʠ ʚ ʧʝʨʚʳʝ 6 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʫ ʧʘʮʠʝʥʪʦʚ 

ʦʪʤʝʯʘʣʦʩʴ ʪʨʘʥʟʠʪʦʨʥʦʝ ʩʥʠʞʝʥʠʝ ʨʉʂʌ ʚ ʩʨʝʜʥʝʤ ʥʘ 10% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ 

(ʄe -10,9 [-12,5; -7,8]%) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢ 12 ʤʝʩʷʮʘʤ 

ʣʝʯʝʥʠʷ (ʈʠʩʫʥʦʢ 5.1 b). ʊʝʥʜʝʥʮʠʷ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ ʩʥʠʞʝʥʠʶ ʨʉʂʌ ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʯʝʨʝʟ 36 ʤʝʩʷʮʝʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ. ʋʨʦʚʝʥʴ ʉʨɸɼ ʟʘ ʩʫʪʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʉɸ ʩʥʠʞʘʣʩʷ ʚ ʧʝʨʚʳʝ 6 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ, ʦʩʪʘʚʘʷʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʣʝʪ ʪʝʨʘʧʠʠ (ʈʠʩʫʥʦʢ 5.1 c). 

 

 

 

 

ʈʠʩʫʥʦʢ 5.1 - ɼʠʥʘʤʠʢʘ ʧʨʦʪʝʠʥʫʨʠʠ (a)*, ʨʉʂʌ (b), ʫʨʦʚʥʷ ʉʨɸɼ (c) ʥʘ ʬʦʥʝ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ; *ʚ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʜʝʪʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ (n=74) 

 

a 

b 

c 
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ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʚ ʚʠʜʝ ʥʘʚʷʟʯʠʚʦʛʦ ʢʘʰʣʷ, 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʥʟʠʠ ʠ ʛʠʧʝʨʢʘʣʠʝʤʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 4 (3,1%), 4 

(3,1%) ʠ 9 (6,9%) ʜʝʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʘʮʠʝʥʪʳ ʩ ʢʘʰʣʝʤ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ 

ʪʝʨʘʧʠʶ ɹʈɸ ʩ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ; ʥʘʣʠʯʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʦʪʝʥʟʠʠ ʧʦʪʨʝʙʦʚʘʣʦ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʠʈɸɸʉ ʥʘ 25,3Ñ9,8% ʦʪ ʠʩʭʦʜʥʦʡ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʤ ʧʦʚʳhʝʥʠʝʤ ʜʦʟʳ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʜʥʠʭ ʜʦʟ ʚ 

2-ʭ ʩʣʫʯʘʷʭ. ɻʠʧʝʨʢʘʣʠʝʤʠʷ ʩʨʝʜʥʝʡ (ʢʘʣʠʡ ʢʨʦʚʠ 5,5-5,9 ʤʤʦʣʴ/ʣ) ʠ ʪʷʞʝʣʦʡ 

ʩʪʝʧʝʥʠ (ʢʘʣʠʡ ʢʨʦʚʠ 6,0-6,9 ʤʤʦʣʴ/ʣ) ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 7 (4,9%) ʠ 2 (1,4%) ʜʝʪʝʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʠʧʝʨʢʘʣʠʝʤʠʷ ʨʘʟʚʠʚʘʣʘʩʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʉʂʌ <70 ʤʣ/ʤʠʥ/1,73 ʤ2 (28,0%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʩ ʨʉʂʌ Ó70 ʤʣ/ʤʠʥ/1,73 

ʤ2 (1,9%), ʨ=0,006. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʢʘʣʝʤʠʠ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʙʳʣ ʚ 9 

ʨʘʟ ʚʳʰʝ ʫ ʜʝʪʝʡ ʩ ʍɹʇ 3ɸ ʩʪ (HR=9,00 (95% ɼʀ 2,09-12,36), p<0,001). 

ʅʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʢʘʣʠʷ ʢʨʦʚʠ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʫ 1 ʠʟ 6 ʜʝʪʝʡ ʧʨʠ ʩʤʝʥʝ 

ʵʥʘʣʘʧʨʠʣʘ ʥʘ ʬʦʟʠʥʦʧʨʠʣ, ʫ 5 ʠʟ 7 ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʥʘʟʥʘʯʝʥʠʠ 

ʛʠʧʦʪʠʘʟʠʜʘ; ʚ 3 ʩʣʫʯʘʷʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʢʘʣʠʷ ʢʨʦʚʠ ʥʘʨʷʜʫ ʩ 

ʥʘʟʥʘʯʝʥʠʝʤ ʜʠʫʨʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʜʦʟʳ ʠʈɸɸʉ. 

ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ 19,7% (28 ʠʟ 142) ʜʝʪʝʡ ʩ ʍʉɸ, ʚʢʣʶʯʘʷ 6 ʤʘʣʴʯʠʢʦʚ, 

ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ, ʜʦʩʪʠʛʣʠ ʍɹʇ 3ɸ ʩʪ.; ʫ 49,2% (n=60) ʧʘʮʠʝʥʪʦʚ, 

ʥʘʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʷʭ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʨʉʂʌ ʩʥʠʟʘʣʘʩʴ <90 ʤʣ/ʤʠʥ/1,73 ʤ2. 

 

5.1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ 

 

ɼʝʪʠ, ʧʦʣʫʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʠʈɸɸʉ, ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: 1-̫  (n=56) 

- ʥʘʯʘʚʰʠʝ ʣʝʯʝʥʠʝ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ, 2-̫  (n=66) - ʥʘ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ,             

3-̫  - ʥʘ ʩʪʘʜʠʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ (n=8); ʚ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ (4-̫  ʛʨʫʧʧʘ) ʚʦʰʣʠ ʜʝʪʠ, 

ʥʝ ʧʦʣʫʯʘʚʰʠʝ ʣʝʯʝʥʠʝ (n=12). ɻʨʫʧʧʳ ʜʝʪʝʡ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʧʦʣʫ, ʯʘʩʪʦʪʝ 

ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5, ʚʦʟʨʘʩʪʫ ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚʦʟʨʘʩʪʫ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠ ʜʦʟʘʤ ʧʨʝʧʘʨʘʪʦʚ ʠʈɸɸʉ (ʊʘʙʣʠʮʘ 5.1). 
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ʊʘʙʣʠʮʘ 5.1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʜʝʪʝʡ ʩ ʍʉɸ, ʧʦʣʫʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʠʈɸɸʉ 

(n=130), ʠ ʙʝʟ ʪʝʨʘʧʠʠ (n=12) 

ʇʘʨʘʤʝʪʨʳ ʉʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ  ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ  

ɼʝʪʠ 

ʙʝʟ 

ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ 

(n=12) 

ʜʦʧʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=56) 

ʧʨʦʪʝʠʥʫʨʠ-

ʯʝʩʢʘʷ 

(n=66) 

ʩʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=8) 

1 2 3 4 

ʄʘʣʴʯʠʢʠ, n (%) 31 (55,4) 43 (65,2) 6 (75,0) 8 (66,7) 

p1,2=0,382; p1,3=0,301; p1,4=0,481; p2,3=0,475; p2,4=0,898; p3,4=0,891 

ʅʝ-ʤʠʩʩʝʥʩ ʚʘʨʠʘʥʪʳ ʚ 

ʛʝʥʝ COL4A5, n (%) 

14 (25,0) 22 (33,3) 4 (50,0) 5 (41,7) 

p1,2=0,367; p1,3=0,231; p1,4=0,482; p2,3=0,581; p2,4=0,782; p3,4=0,851 

ɺʦʟʨʘʩʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ, ʣʝʪ 

7,9Ñ2,8 8,5Ñ2,6 11,3Ñ3,9 - 

p1,2=0,875; p1,3=0,482; p2,3=0,552 

ɼʦʟʘ ʠʈɸɸʉ ʧʦ 

ʨʘʤʠʧʨʠʣʫ, ʤʛ/ʤ2/ʩʫʪ 

2,4Ñ0,6 3,2Ñ0,8 3,9Ñ0,7 - 

p1,2=0,425; p1,3=0,109; p2,3=0,512 

ɺʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ 

ʧʦʩʣʝʜʥʝʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʣʝʪ 

13,5Ñ3,5 14,5Ñ3,1 15,8Ñ3,9 15,9Ñ2,9 

p1,2=0,831; p1,3=0,643; p1,4=0,599; p2,3=0,795; p2,4=0,743; p3,4=1,00 

 

ʇʘʮʠʝʥʪʳ ʩ ʍʉɸ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʧʦʣʫʯʘʣʠ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʦʟʳ ʠʈɸɸʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ 3 ʛʨʫʧʧʳ (ʈʠʩʫʥʦʢ 5.2). 

 

 

ʈʠʩʫʥʦʢ 5.2 - ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʜʦʟʳ ʠʈɸɸʉ (% ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦ ʨʘʤʠʧʨʠʣʫ) ʫ 

ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ 

(n=130) 
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ɼʝʪʠ, ʥʘʯʘʚʰʠʝ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩʦ 

ʩʥʠʞʝʥʥʦʡ ʨʉʂʌ ʥʘ ʤʦʤʝʥʪ ʩʪʘʨʪʘ ʪʝʨʘʧʠʠ ʯʘʱʝ ʧʦʣʫʯʘʣʠ ʥʠʟʢʠʝ ʜʦʟʳ ʠʈɸɸʉ 

(<50% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ): 89,1% ʠ 54,6% ʠ 0% ʚ 1-ʦʡ, 2-ʦʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p1,2<0,001, p1,3<0,001, p2,3<0,001). ɼʝʪʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʯʘʱʝ 

ʧʦʣʫʯʘʣʠ ʪʝʨʘʧʠʶ ʚ ʩʨʝʜʥʠʭ ʜʦʟʘʭ (50-75% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ (34,9% ʠ 10,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,2=0,008). 

ʇʨʠʙʣʠʞʝʥʥʳʝ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ (>75% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ) ʜʦʟʘʤ ʠʈɸɸʉ ʧʦʣʫʯʘʣʠ 

11,5% ʜʝʪʝʡ (n=15 ʤʘʣʴʯʠʢʦʚ), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʩ 3-ʡ ʩʪʘʜʠʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ 

(0%, ʠ 10,6% ʠ 100% ʚ 1-ʦʡ, 2-ʦʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,2=0,006, 

p1,3<0,001, p2,3<0,001) (ʈʠʩʫʥʦʢ 5.3). 

 

 

ʈʠʩʫʥʦʢ 5.3 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʦʟ ʠʈɸɸʉ (% ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦ 

ʨʘʤʠʧʨʠʣʫ) ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ (n=130) 

 

ɸʥʪʠʧʨʦʪʝʠʥʫʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠʈɸɸʉ ʚʳʷʚʣʷʣʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʵʢʩʢʨʝʮʠʝʡ ʙʝʣʢʘ ʩ ʤʦʯʦʡ <500 ʤʛ/ʤ2/ʩʫʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ 

ʩ ʉʇɹ ʩ ʤʦʯʦʡ 500-1000 ʤʛ/ʤ2/ʩʫʪ ʠ >1000 ʤʛ/ʤ2/ʩʫʪ (79,2% ʠ 22,2% ʠ 17,6%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p1,2<0,001, p1,3<0,001, p2,3=0,845). 

ʀʩʯʝʟʥʦʚʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ (ʧʝʨʝʭʦʜ ʠʟ 2-ʡ ʚ 1-ʁ  ʩʪʘʜʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ) 

ʥʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʦʪʤʝʯʘʣʦʩʴ ʫ 28,8% (n=19) ʜʝʪʝʡ ʠ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʪʦʣʴʢʦ ʜʣʷ 
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ʧʘʮʠʝʥʪʦʚ ʩ ʠʩʭʦʜʥʦʡ ʵʢʩʢʨʝʮʠʝʡ ʙʝʣʢʘ ʩ ʤʦʯʦʡ <300 ʤʛ/ʤ2/ʩʫʪ. ʆʪʩʫʪʩʪʚʠʝ 

ʧʨʦʪʝʠʥʫʨʠʠ ʙʳʣʦ ʩʪʦʡʢʠʤ (ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʣʝʪ) ʚ 31,6% (n=6, ʠʟ ʥʠʭ 5 ʜʝʚʦʯʝʢ) 

ʩʣʫʯʘʝʚ, ʚ ʦʩʪʘʣʴʥʳʭ - ʪʨʘʥʟʠʪʦʨʥʳʤ ʩ ʚʦʟʚʨʘʪʦʤ ʧʨʦʪʝʠʥʫʨʠʠ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ 

(n=7; 36,8%), 24 ʤʝʩʷʮʘ (n=5; 26,3%) ʠ 36 ʤʝʩʷʮʝʚ (n=1; 5,3%) ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ. ʋ 

1 (11,1%) ʨʝʙʝʥʢʘ ʩ ʠʩʭʦʜʥʦʡ ʵʢʩʢʨʝʮʠʝʡ ʙʝʣʢʘ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ <500 ʤʛ/ʤ2/ʩʫʪ, ʩʦʭʨʘʥʷʶʱʝʝʩʷ ʚ ʪʝʯʝʥʠʝ 12 

ʤʝʩ̫ʮʝʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ. ʊʨʘʥʟʠʪʦʨʥʦʝ (ʚ ʧʝʨʚʳʝ 3 ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ) ʩʥʠʞʝʥʠʝ 

ʧʨʦʪʝʠʥʫʨʠʠ ʩ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʜʦ ʩʫʙʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ 1 

(5,9%) ʩʣʫʯʘʝ. 

ʅʘʯʘʣʦ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʩʥʠʞʝʥʠʷ 

ʨʉʂʌ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ (ʈʠʩʫʥʦʢ 5.4). 

 

 

ʈʠʩʫʥʦʢ 5.4 - ʊʝʤʧʳ ʩʥʠʞʝʥʠ ̫ʨʉʂʌ (ʤʣ/ʤʠʥ/1,73 ʤ2/ʛʦʜ) ʫ ʜʝʪʝʡ ʩ ʍʉɸ                                            

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

(n=130) 

 

ʊʝʤʧʳ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʙʳʣʠ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʚʦʯʢʘʤʠ (-4,1Ñ0,8 ʠ -0,8Ñ0,2 ʤʣ/ʤʠʥ/1,73 ʤ2/ʛʦʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,025) ʚ 

ʩʣʫʯʘʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʠ 

ʥʝ ʟʘʚʠʩʝʣʠ ʦʪ ʧʦʣʘ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʩʪʘʨʪʝ ʪʝʨʘʧʠʠ ʥʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ (-

8,5Ñ2,5 ʠ -8,1Ñ2,9 ʤʣ/ʤʠʥ/1,73 ʤ2/ʛʦʜ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨ=0,876). 
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ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʍʉɸ, ʥʘʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ 

ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ 

ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʠ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ 

ʜʠʥʘʤBʢʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ 2-ʡ, 3-ʡ ʛʨʫʧʧ ʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (ʊʘʙʣʠʮʘ 5.2).  

 

ʊʘʙʣʠʮʘ 5.2 - ʏʘʩʪʦʪʘ ʠ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ, ʍɹʇ 2 ʩʪ. ʠ ʍɹʇ 3ɸ ʩʪ. ʫ 

ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʪʴʤʠ, ʥʝ ʧʦʣʫʯʘʚʰʠʤʠ ʣʝʯʝʥʠʝ (n=142) 

 

ʇʘʨʘʤʝʪʨʳ 

ʉʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ  

ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

ɼʝʪʠ ʙʝʟ 

ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ 

 (n=12) 
ɼʦʧʨʦʪʝʠʥ

ʫ-ʨʠʯʝʩʢʘʷ 

(n=56) 

ʇʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=66) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=8) 

1 2 3 4 

ʍɹʇ 3ɸ ʩʪ., n (%) 2 (3,6) 16 (24,2) 4 (50,0) 6 (50,0) 

p1,2<0001; p1,3=0,007; p1,4=0,006; p2,3=0,062; p2,4=0,172; 

p3,4=0,541 

ɺʦʟʨʘʩʪ ʍɹʇ 3ɸ ʩʪ., ʣʝʪ 13,5Ñ3,5 15,2Ñ1,4 15,3Ñ1,7 10,1Ñ2,4 

p1,2=0,409; p1,3=0,430; p1,4=0,234; p2,3=0,964; p2,4=0,070; 

p3,4=0,097 

ʇʨʦʪʝʠʥʫʨʠʷ, n (%) 21 (37,5) 83 (96,5) 

p<0,001 

ɺʦʟʨʘʩʪ ʧʨʦʪʝʠʥʫʨʠʠ, ʣʝʪ 10,2Ñ3,1 6,4Ñ1,3 

p=0,126 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2, n (%) 11 (19,6) 34 (51,5) 15 (75,0) 

p1,2<0,001; p1,3-4<0,001; p2,3-4=0,007 

ɺʦʟʨʘʩʪ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2, 

ʣʝʪ 

13,5Ñ4,5 13,5Ñ4,2 10,6Ñ2,1 

p1,2=1,000; p1,3-4=0,561; p2,3-4=0,539 

 

ʊʝʨʘʧʠ ̫ʠʈɸɸʉ ʧʨʠʚʦʜʠʣʘ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤʫ ʩʥʠʞʝʥʠ ʁʯʘʩʪʦʪʳ 

ʨʘʟʚʠʪʠ ̫ʍɹʇ 2-ʡ ʠ 3ɸ ʩʪʘʜʠʡ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʥʝ 

ʧʦʣʫʯʘʚʰʠʤʠ ʣʝʯʝʥʠʝ (ʊʘʙʣʠʮʘ 5.2). 

ɼʝʪʠ, ʥʝ ʧʦʣʫʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʠʈɸɸʉ, ʠʤʝʣʠ ʙʦʣʝʝ ʯʝʤ 4-ʭ ʢʨʘʪʥʳʡ ʨʠʩʢ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʜʦ ʍɹʇ 3ɸ ʩʪ. ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʠʈɸɸʉ (HR=4,5 (95% ɼʀ 2,1-6,8), p=0,008). 

ɺ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʫ ʜʝʪʝʡ ʙʝʟ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʨʉʂʌ <60 

ʤʣ/ʤʠʥ/1,73 ʤ2 ʢ 12 ʛʦʜʘʤ ʞʠʟʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 16 ʠ 18 ʛʦʜʘʤʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʘʯʘʚʰʠʭ 

ʣʝʯʝʥʠʝ ʥʘ ʩʪʘʜʠʷʭ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʠ ʧʨʦʪʝʠʥʫʨʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 5.5). 
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 ʙʝʟ ʪʝʨʘʧʠʠ

 ʪʝʨʘʧʠʷ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ

 ʪʝʨʘʧʠʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ 

 ʪʝʨʘʧʠʷ ʥʘ ʩʪʘʜʠʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

ʍʠ-ʢʚʘʜʨʘʪ=22,454; p=0,00005

(n=12)

(n=8)

(n=66)

(n=56)

 

ʈʠʩʫʥʦʢ 5.5 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʨʉʂʌ >60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʠʥʠʮʠʘʮʠʠ ʣʝʯʝʥʠʷ (n=142) 

 

ʅʘʯʘʣʦ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʜʠʝʡ ʩʥʠʞʝʥʠʷ 

ʨʉʂʌ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʜʦ ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. ʥʘ 8 ʣʝʪ 

(ʈʠʩʫʥʦʢ 5.6). 
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ʍʠ-ʢʚʘʜʨʘʪ=47,06; p=0,00000

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (n=56)

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (n=66)

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʩʪʘʜʠʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ (n=8)  

ʈʠʩʫʥʦʢ 5.6 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʨʉʂʌ >60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

(n=130) 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʣʝʪ 
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ɺ ʪʦʞʝ ʚʨʝʤʷ, ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʅʉ ʪʝʨʘʧʠʷ ʠʈɸɸʉ ʥʝ ʦʢʘʟʳʚʘʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʛʦ ɻʬʬʝʢʪʘ ʥʘ ʧʦʯʝʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ: ʍɹʇ 5 ʩʪ. ʜʦʩʪʠʛʣʠ 6 ʠʟ 6 (100%) 

ʜʝʪʝʡ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʫʶ ʪʝʨʘʧʠʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 13 ʠʟ 18 

ʧʘʮʠʝʥʪʦʚ (72,2%), ʧʦʣʫʯʘʚʰʠʭ ʠʈɸɸʉ (ʃʦʛ-ʈʘʥʛʦʚ.ʂʨʠʪ.=0,769, p=0,441).  

ʈʠʩʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʩ ʨʘʟʚʠʪʠʝʤ ʍɹʇ 3ɸ ʩʪ. ʫ ʜʝʪʝʡ ʩ 

ʍʉɸ ʦʧʨʝʜʝʣʷʣʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʥʦ ʠ ʥʘʣʠʯʠʝʤ 

ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ (ʊʘʙʣʠʮʘ 5.3). 

 

ʊʘʙʣʠʮʘ 5.3 - ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʠʥʠʮʠʘʮʠʠ ʣʝʯʝʥʠʷ (n=142) 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 3ɸ ʩʪ.,  

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʪʝʨʘʧʠʝʡ ʠʈɸɸʉ 

HR 

(95% ɼʀ) 

    p 

ʆʪʩʫʪʩʪʚʠʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 4,5(2,1;6,8)   0,008 

ʇʨʦʪʝʠʥʫʨʠʷ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 3,5(3,1;4,4) <0,001 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 4,1(2,3;8,3)   0,003 

 

ʅʘʯʘʣʦ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʧʦʟʚʦʣʷʣʦ ʫʚʝʣʠʯʠʪʴ 

ʚʨʝʤʷ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 ʣʝʪ (ʈʠʩʫʥʦʢ 5.7).  

 

 

ʈʠʩʫʥʦʢ 5.7 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʥʘ ʤʦʤʝʥʪ ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 
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ɺ ʩʣʫʯʘʝ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ 5-

ʣʝʪʥʠʡ ʨʠʩʢ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʥʠʞʘʣʩʷ ʫ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ ʧʘʮʠʝʥʪʘ (ʊʘʙʣʠʮʘ 5.4, 

ʊʘʙʣʠʮʘ 5.5). 

 

ʊʘʙʣʠʮʘ 5.4 - ʈʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʪʝʯʝʥʠʝ 5-ʠ ʣʝʪ 

ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=142) 

ʇʘʮʠʝʥʪʳ 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ  

ʧʨʦʪʝʠʥʫʨʠʠ ʟʘ 5 ʣʝʪ ɸʙʩʦʣʶʪʥʳʡ ʨʠʩʢ ʩʥʠʞʝʥʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ 
ʝʩʪʴ (n) ʥʝʪ (n) 

ɹʝʟ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=86) 81 5 0,94 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ (n=56)  
17 39 0,30 

ɺʩʝʛʦ: n=142 98 44  

 

ʊʘʙʣʠʮʘ 5.5 - ʏʠʩʣʦ ʜʝʪʝʡ ʩ ʍʉɸ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʚ ʪʝʯʝʥʠʝ 5-ʠ ʣʝʪ (n=142) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ (95% ɼʀ)  3,10 (2,08-4,63) 

ʉʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ  2,10 

ʉʥʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʨʠʩʢʘ  0,64 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʣʝʯʠʪʴ (NNT) 1,57 

 

ʉʥʠʞʝʥʠʝ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʫ ʜʝʪʝʡ ʩ ʍʉɸ, ʧʦʣʫʯʘʚʰʠʭ ʠʈɸɸʉ, 

ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ: 18 ʣʝʪ, 16 ʣʝʪ ʠ 13 ʣʝʪ ʫ ʧʘʮʠʝʥʪʦʚ 1-

ʡ, 2-ʡ ʠ 3-4 ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 5.8). 

ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʝʝ 

ʥʘʯʘʣʦʤ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʚʠʜʝ 

ʜʦʩʪʠʞʝʥʠʷ ʍɹʇ 2 ʩʪ. ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ (ʈʠʩʫʥʦʢ 

5.9). 
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ʈʠʩʫʥʦʢ 5.8 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʨʉʂʌ >90 ʤʣ/ʤʠʥ/1,73 ʤ2                            

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʠʥʠʮʠʘʮʠʠ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 
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ʃʦʛ-ʈʘʥʛʦʚ.ʂʨʠʪ.= -2,91; p=0,004

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (n=56)

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ (n=66)  

ʈʠʩʫʥʦʢ 5.9 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣ ̫ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʨʉʂʌ >90 ʤʣ/ʤʠʥ/1,73 ʤ2                             

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=122) 

 

ɺ ʩʣʫʯʘʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʩʥʠʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ 

ʧʦʯʝʢ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʙʳʣʦ ʧʨʝʜʦʪʚʨʘʱʝʥʦ ʢʘʢ ʤʠʥʠʤʫʤ ʫ 

ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʧʘʮʠʝʥʪʘ ʩ ʍʉɸ: NTT=2,36 - ʧʨʠ ʩʪʘʨʪʝ ʠʈɸɸʉ ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʣʝʪ 
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ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʠ NTT=2,81 - ʧʨʠ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʪʝʠʥʫʨʠʠ (ʊʘʙʣʠʮʘ 5.7, ʊʘʙʣʠʮʘ 5.8, ʊʘʙʣʠʮʘ 5.9, ʊʘʙʣʠʮʘ 5.10).  

 

ʊʘʙʣʠʮʘ 5.7 - ʈʠʩʢ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʫ ʜʝʪʝʡ ʩ ʍʉɸ, 

ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (n=142) 

ʅʘʯʘʣʦ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

ʉʥʠʞʝʥʠʝ 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2  

ʟʘ 5 ʣʝʪ 

ɸʙʩʦʣʶʪʥʳʡ ʨʠʩʢ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ  

<90 ʤʣ/ʤʠʥ/1,73 ʤ2 
ʝʩʪʴ (n) ʥʝʪ (n) 

ʅʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʧʦʟʜʥʝʝ 

(n=86) 
41 45 0,477 

ʅʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ (n=56)  3 53 0,054 

ɺʩʝʛʦ: n=142 44 98  

 

 

ʊʘʙʣʠʮʘ 5.8 - ʏʠʩʣʦ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5-ʠ ʣʝʪ (n=142) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ (95% ɼʀ)  8,89 (2,89-27,36) 

ʉʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ  7,89 

ʉʥʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʨʠʩʢʘ  0,42 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʣʝʯʠʪʴ (NNT) 2,36 

 

ʊʘʙʣʠʮʘ 5.9 - ʈʠʩʢ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʫ ʜʝʪʝʡ ʩ ʍʉɸ, 

ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (n=142) 

ʇʘʮʠʝʥʪʳ 

ʉʥʠʞʝʥʠʝ  

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2  

ʟʘ 5 ʣʝʪ 

ɸʙʩʦʣʶʪʥʳʡ ʨʠʩʢ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 

ʤʣ/ʤʠʥ/1,73 ʤ2 
ʝʩʪʴ (n) ʥʝʪ (n) 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʪʝʠʥʫʨʠʠ (n=66) 
26 40 0,39 

ɹʝʟ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=20)  15 5 0,75 

ɺʩʝʛʦ, n=86 41 45  
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ʊʘʙʣʠʮʘ 5.10 - ʏʠʩʣʦ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5-ʠ ʣʝʪ (n=142) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ (95% ɼʀ)  1.90 (1,28-2,82) 

ʉʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ  0,90 

ʉʥʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʨʠʩʢʘ  0,36 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʣʝʯʠʪʴ (NNT) 2,81 

 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ ʧʦʟʚʦʣʷʣʘ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʍɹʇ 3ɸ ʩʪ. ʚ ʪʝʯʝʥʠʝ                 

5 ʣʝʪ ʫ ʢʘʞʜʦʛʦ 8-ʛʦ ʧʘʮʠʝʥʪʘ, ʥʘʯʘʚʰʝʛʦ ʣʝʯʝʥʠʝ ʜʦ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ 

(NTT=7,17), ʠ ʫ ʢʘʞʜʦʛʦ 11-ʛʦ ʨʝʙʝʥʢʘ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ (NTT=10,65) ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ ʠʈɸɸʉ (ʊʘʙʣʠʮʘ 5.11, ʊʘʙʣʠʮʘ 5.12, ʊʘʙʣʠʮʘ 5.13, ʊʘʙʣʠʮʘ 5.14). 

 

ʊʘʙʣʠʮʘ 5.11 - ʈʠʩʢ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʫ ʜʝʪʝʡ ʩ ʍʉɸ, 

ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (n=142) 

ʅʘʯʘʣʦ ʪʝʨʘʧʠʷ ʠʈɸɸʉ 

ʉʥʠʞʝʥʠʝ  

ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2  

ʟʘ 5 ʣʝʪ 

ɸʙʩʦʣʶʪʥʳʡ ʨʠʩʢ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ  

<60 ʤʣ/ʤʠʥ/1,73 ʤ2 
ʝʩʪʴ (n) ʥʝʪ (n) 

ʅʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ (n=56)  0 56 0 

ʅʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʧʦʟʜʥʝʝ (n=86) 12 74 0,14 

ɺʩʝʛʦ: n=142 12 130  

 

ʊʘʙʣʠʮʘ 5.12 - ʏʠʩʣʦ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5-ʠ ʣʝʪ (n=142) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ (95% ɼʀ)  Infinity 

ʉʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ  Infinity 

ʈʘʟʥʦʩʪʴ ʨʠʩʢʦʚ  0,14 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʣʝʯʠʪʴ (NNT) 7,17 
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ʊʘʙʣʠʮʘ 5.13 - ʈʠʩʢ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʫ ʜʝʪʝʡ ʩ ʍʉɸ, 

ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (n=86) 

ʇʘʮʠʝʥʪʳ 

ʉʥʠʞʝʥʠʝ  

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʟʘ 5 ʣʝʪ 
ɸʙʩʦʣʶʪʥʳʡ ʨʠʩʢ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ 

<90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʝʩʪʴ (n) ʥʝʪ (n) 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʪʝʠʥʫʨʠʠ (n=66) 
7 59 0,20 

ʆʪʩʫʪʩʪʚʠʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=20)  5 15 0,10 

ɺʩʝʛʦ, n=86 12 74  

 

ʊʘʙʣʠʮʘ 5.14 - ʏʠʩʣʦ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʪʝʯʝʥʠʝ 5-ʠ ʣʝʪ (n=86) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ (95% ɼʀ)  1.89 (0,66-5,39) 

ʉʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ  0,89 

ʉʥʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʨʠʩʢʘ  0,09 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʣʝʯʠʪʴ (NNT) 10,65 

 

ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʠ ʤʫʣʴʪʠʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʚʦʟʨʘʩʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ ʩʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʥʘʟʥʘʯʝʥʠʷ 

ʣʝʯʝʥʠʷ ʠʤʝʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʍɹʇ 3ɸ ʩʪ. ʫ ʜʝʪʝʡ ʩ ʍʉɸ 

(ʊʘʙʣʠʮʘ 5.15). 

 

ʊʘʙʣʠʮʘ 5.15 - ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. ʫ ʜʝʪʝʡ ʩ ʍʉɸ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ* 

ʇʝʨʝʤʝʥʥʘʷ ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ɓ (ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ) 

p ɓ (ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ) 

p 

ɺʦʟʨʘʩʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ  

ʠʈɸɸʉ >8 ʣʝʪ 

4,01 (1,51) 0,031 2,81 (0,82) 0,041 

ʇʨʦʪʝʠʥʫʨʠʷ ʠ ʨʉʂʌ <90 

ʤʣ/ʤʠʥ/1,73ʤ2 ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʠʈɸɸʉ 

4,11 (1,12) 0,004 3,13 (0,19) 0,005 

ɼʦʟʘ ʠʈɸɸʉ ʧʦ ʨʘʤʠʧʨʠʣʫ 

Ó4 ʤʛ/ʤ2/ʩʫʪ 

3,05 (1,59) 0,041 1,12 (0,79) 0,081 

 

*ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʂʦʢʩʘ; R2 ʩʢʦʨʨ=0,610, ʨ=0,012 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʩ ʍʉɸ, 

ʦʩʦʙʝʥʥʦ ʧʘʮʠʝʥʪʳ ʩ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʧʦʣʫʯʘʣʠ 

ʥʠʟʢʠʝ-ʩʨʝʜʥʠʝ ʜʦʟʳ ʠʈɸɸʉ. ʊʝʨʘʧʠʷ ʠʈɸɸʉ ʧʨʠʚʦʜʠʣʘ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʨʉʂʌ ʚ ʧʝʨʚʳʝ 6 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ 

ʵʢʩʢʨʝʮʠʠ ʙʝʣʢʘ ʩ ʤʦʯʦʡ ʠ ʪʝʥʜʝʥʮʠʝʡ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ ʩʥʠʞʝʥʠʶ ʨʉʂʌ 

ʯʝʨʝʟ 36 ʤʝʩʷʮʝʚ ʪʝʨʘʧʠʠ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʦʪʤʝʯʘʣʦʩʴ 

ʫ 58% ʜʝʪʝʡ, ʯʘʩʪʦʪʘ ʠ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʘʥʪʠʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʠʈɸɸʉ ʟʘʚʠʩʝʣʠ ʦʪ ʫʨʦʚʥʷ ʵʢʩʢʨʝʮʠʠ ʙʝʣʢʘ ʩ ʤʦʯʦʡ ʥʘ ʤʦʤʝʥʪ ʥʘʟʥʘʯʝʥʠʷ 

ʪʝʨʘʧʠʠ. ʀʩʯʝʟʥʦʚʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʪʦʣʴʢʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʉʇɹ ʩ ʤʦʯʦʡ (<300 ʤʛ/ʤ2/ʩʫʪ). ʇʦʣʫʯʝʥʦ, ʯʪʦ ʪʝʨʘʧʠʷ ʠʈɸɸʉ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʢʘʞʜʦʛʦ 2-ʛʦ ʨʝʙʝʥʢʘ, ʍɹʇ 2 ʩʪ., 

ʢʘʢ ʤʠʥʠʤʫʤ, ʫ ʢʘʞʜʦʛʦ 3-ʛʦ ʧʘʮʠʝʥʪʘ, ʩʥʠʞʝʥʠʝ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 - ʫ 

ʢʘʞʜʦʛʦ 10-ʛʦ ʧʘʮʠʝʥʪʘ ʩ ʍʉɸ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ. ʉʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʷʚʣʷʝʪʩʷ ʧʨʝʜʠʢʪʦʨʦʤ ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʫ ʜʝʪʝʡ ʩ ʍʉɸ. 

ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʦʪʤʝʯʘʣʠʩʴ ʫ 13% ʜʝʪʝʡ ʠ ʢʫʧʠʨʦʚʘʣʠʩʴ ʧʨʠ 

ʟʘʤʝʥʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʜʨʫʛʦʡ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʠʣʠ ʥʘ 

ʜʨʫʛʫʶ ʛʨʫʧʧʫ ʧʨʝʧʘʨʘʪʦʚ; ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʦʚʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʜʦʟʳ 

ʠʈɸɸʉ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʢʘʣʝʤʠʠ ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʨʉʂʌ <70 ʤʣ/ʤʠʥ/1,73 ʤ2.  

 

5.2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʧʘʮʠʝʥʪʦʚ 

 

ɻʨʫʧʧʳ ʤʘʣʴʯʠʢʦʚ (n=80) ʠ ʜʝʚʦʯʝʢ (n=50) ʩ ʍʉɸ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ 

ʚʦʟʨʘʩʪʫ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (7,5Ñ2,3 ʠ 8,3Ñ3,7 ʣʝʪ ʫ ʤʘʣʴʯʠʢʦʚ ʠ 

ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,822) ʠ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (14,9Ñ3,2 ʠ 14,5Ñ3,3 

ʣʝʪ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,833), ʘ ʪʘʢʞʝ ʧʦ ʯʘʩʪʦʪʝ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ COL4A5 (65,0% ʠ 66,0% ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p=0,561). ʄʘʣʴʯʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ ʧʦʣʫʯʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʘʙʩʦʣʶʪʥʳʝ (4,1Ñ0,8 ʠ 2,1Ñ0,5 ʤʛ/ʤ2/ʩʫʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,036) ʠ 
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ʦʪʥʦʩʠʪʝʣʴʥʳʝ (61,2 [48,2;72,4]% ʠ 38,3 [30,1;52,1]% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟ ʧʦ ʨʘʤʠʧʨʠʣʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨ=0,021) ʜʦʟʳ ʠʈɸɸʉ. 

ʉʥʠʞʝʥʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʜʝʚʦʯʝʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʴʯʠʢʘʤʠ (88,0% ʠ 42,8%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001). ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʝʚʦʯʝʢ, ʫ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ 

ʦʩʪʘʚʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ, 

ʧʨʦʪʝʠʥʫʨʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʯʝʨʝʟ 36 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ (ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʟʥʘʯʠʤʳ) (ʈʠʩʫʥʦʢ 5.10). 

 

 

ʈʠʩʫʥʦʢ 5.10 - ɼʠʥʘʤʠʢʘ ʧʨʦʪʝʠʥʫʨʠʠ ʫ ʤʘʣʴʯʠʢʦʚ (n=51) ʠ ʜʝʚʦʯʝʢ (n=25) ʩ 

ʍʉɸ ʥʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (ʚ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʜʝʪʠ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ, n=76) 

 

ʉʥʠʞʝʥʠʝ ʨʉʂʌ ʚ ʩʨʝʜʥʝʤ ʥʘ 10% ʦʪ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʚʳʝ                            

6 ʤʝʩʷʮʝʚ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʦʪʤʝʯʘʣʦʩʴ ʢʘʢ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ, ʪʘʢ ʠ ʜʝʚʦʯʝʢ ʩ ʍʉɸ 

(-12,3% ʠ -11,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,982). ʏʝʨʝʟ 36 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʫ 

ʤʘʣʴʯʠʢʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ ʨʉʂʌ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ (87,5Ñ5,2 

ʠ 107,5Ñ3,5 ʤʣ/ʤʠʥ/1,73 ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,001). ʋ ʜʝʚʦʯʝʢ ʨʉʂʌ ʦʩʪʘʚʘʣʘʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ (ʈʠʩʫʥʦʢ 

5.11). 
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ʈʠʩʫʥʦʢ 5.11 - ɼʠʥʘʤʠʢʘ ʨʉʂʌ ʫ ʤʘʣʴʯʠʢʦʚ (n=80) ʠ ʜʝʚʦʯʝʢ (n=50) ʩ ʍʉɸ ʥʘ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 

 

ʋʨʦʚʝʥʴ Cʨɸɼ ʩʥʠʟʠʣʩʷ ʚ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʠʈɸɸʉ ʠ ʦʩʪʘʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʪʝʨʘʧʠʠ ʢʘʢ ʫ ʤʘʣʴʯʠʢʦʚ, ʪʘʢ 

ʠ ʫ ʜʝʚʦʯʝʢ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ (ʈʠʩʫʥʦʢ 5.12). 

 

 

ʈʠʩʫʥʦʢ 5.12 - ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʉʨɸɼ ʟʘ ʩʫʪʢʠ ʫ ʤʘʣʴʯʠʢʦʚ (n=80) ʠ ʜʝʚʦʯʝʢ 

(n=50) ʩ ʍʉɸ ʥʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 

 

ʋ ʜʝʚʦʯʝʢ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʣʴʯʠʢʦʚ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʦʪʤʝʯʘʣʦʩʴ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʜʦ ʍɹʇ 3ɸ ʩʪ. (34,19% ʠ 0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

p<0,001). ʉʥʠʞʝʥʠʝ ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ, ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʘʮʠʝʥʪʘʤʠ, ʥʘʯʘʚʰʠʤʠ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʩʪʘʜʠʠ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʠ 
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ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʪʝʨʘʧʠ ʁ(ʈʠʩʫʥʦʢ 5.13). 
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ʍʠ-ʢʚʘʜʨʘʪ=23,61807; p=0,00003

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

 ʙʝʟ ʪʝʨʘʧʠʠ (n=12)

 ʪʝʨʘʧʠʷ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ (n=31)

 ʪʝʨʘʧʠʷ ʥʘ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ (n=43)

 ʪʝʨʘʧʠʷ ʥʘ ʩʪʘʜʠʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ (n=6)

 

ʈʠʩʫʥʦʢ 5.13 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʩ ʨʉʂʌ >60 ʤʣ/ʤʠʥ/1,73 ʤ2 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʠʥʠʮʠʘʮʠʠ ʣʝʯʝʥʠʷ (n=92) 

 

ʄʘʣʴʯʠʢʠ, ʥʘʯʘʚʰʠʝ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʩʪʘʜʠʠ ʩʦʭʨʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʜʦʩʪʠʛʘʣʠ ʍɹʇ 3ɸ ʩʪ. ʚ ʩʨʝʜʥʝʤ ʥʘ 6 ʣʝʪ ʧʦʟʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʪʴʤʠ ʩ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʥʘ ʤʦʤʝʥʪ ʩʪʘʨʪʘ ʥʝʬʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ 

(ʈʠʫʥʦʢ 5.14). 
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 ʍʠ-ʢʚʘʜʨʘʪ=40,61; p=0,00000

ɿʘʚʝʨʰ.   ʎʝʥʟʫʨʠʨ.

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (n=31)

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʩʪʘʜʠʠ ʧʨʦʪʝʠʥʫʨʠʠ (n=43)

 ʧʘʮʠʝʥʪʳ, ʥʘʯʘʚʰʠʝ ʪʝʨʘʧʠʶ ʥʘ ʩʪʘʜʠʠ ʨʉʂʌ<90 ʤʣ/ʤʠʥ/1,73ʤ
2 

(n=6)  

ʈʠʩʫʥʦʢ 5.14 - ɼʦʣʷ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʩ ʨʉʂʌ >60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=80) 

 

ʇʨʠ ʩʦʧʦʩʪʘʚʠʤʦʡ ʯʘʩʪʦʪʝ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʠ 

ʜʝʚʦʯʝʢ ʩ ʍʉɸ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (80,7% ʠ 70,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,189), 
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ʩʥʠʞʝʥʠʝ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʤʘʣʴʯʠʢʦʚ (56,8% ʠ 25,5%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p<0,001). 

ʇʨʦʪʝʠʥʫʨʠʷ ʚ ʜʠʥʘʤʠʢʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ 

ʨʘʟʚʠʚʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ 

ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ. ʋ ʜʝʚʦʯʝʢ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʷʚʣʝʥʠʶ 

ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʶ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʴʯʠʢʘʤʠ (ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ). ʏʘʩʪʦʪʘ 

ʜʦʩʪʠʞʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʪʥʦʛʦ ʧʦʯʝʯʥʦʛʦ ʠʩʭʦʜʘ ʫ ʤʘʣʴʯʠʢʦʚ ʟʘʚʠʩʝʣʘ ʦʪ ʥʘʣʠʯʠʷ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʥʘ ʤʦʤʝʥʪ ʝʝ ʥʘʯʘʣʘ (ʊʘʙʣʠʮʘ 5.16, 

ʊʘʙʣʠʮʘ 5.17). 
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ʊʘʙʣʠʮʘ 5.16 - ʏʘʩʪʦʪʘ ʠ ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ, ʥʘʣʠʯʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ 

ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ (n=144) 

 

ʇʦʯʝʯʥʳʡ ʠʩʭʦʜ  

ʄʘʣʴʯʠʢʠ (n=90) ɼʝʚʦʯʢʠ (n=54) 

Cʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʪʘʨʪʝ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

ɹʝʟ 

ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ 

(n=8) 

Cʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʪʘʨʪʝ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

ʙʝʟ 

ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ 

(n=4)  

ɼʦʧʨʦʪʝʠ-

ʥʫʨʠʯʝʩʢʘʷ 

(n=31) 

ʇʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=43) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=8) 

ɼʦʧʨʦʪʝʠ-

ʥʫʨʠʯʝʩʢʘʷ 

(n=25) 

ʇʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=23) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=2) 

1 2 3 4 1 2 3 4 

ʍɹʇ 3ɸ ʩʪ., n (%) 2 (6,5) 16 (37,2) 6 (75,0) 6 (75,0) 0 0 0 0 

ʨ p1,2<0001; p1,3<0,001; p1,4<0,001; p2,3=0,035; 

p2,4=0,035; p3,4=1,00 

p1,2; 1,3; 1,4; 2,3;2,4; 3,4=1,00 

ɺʦʟʨʘʩʪ  

ʍɹʇ 3ɸ ʩʪ., ʣʝʪ 

13,5Ñ3,5 15,2Ñ1,4 15,3Ñ1,7 10,1Ñ2,4 - - - - 

ʨ p1,2=0,409; p1,3=0,430; p1,4=0,234; p2,3=0,964; 

p2,4=0,070; p3,4=0,097 

- 

 

 

1
4

7 
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ʊʘʙʣʠʮʘ 5.17 - ʏʘʩʪʦʪʘ ʠ ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʍɹʇ 2 ʩʪ. ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ, ʥʘʣʠʯʠʷ ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ (n=144) 

 

ʇʦʯʝʯʥʳʡ ʠʩʭʦʜ 

ʄʘʣʴʯʠʢʠ (n=90) ɼʝʚʦʯʢʠ (n=54) 

ʉʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʪʘʨʪʝ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ 

ɹʝʟ 

ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ 

(n=8) 

ʉʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʨʠ ʩʪʘʨʪʝ ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ 

ɹʝʟ 

ʪʝʨʘʧʠʠ 

ʠʈɸɸʉ 

(n=4)  

ɼʦʧʨʦʪʝʠ-

ʥʫʨʠʯʝʩʢʘʷ 

(n=31) 

ʇʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=43) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=8) 

ɼʦʧʨʦʪʝʠ-

ʥʫʨʠʯʝʩʢʘʷ 

(n=25) 

ʇʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=23) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=2) 

1 2 3 4 1 2 3 4 

ʇʨʦʪʝʠʥʫʨʠʷ, n (%) 14 (45,2) 57 (96,6) 7 (28,0) 26 (89,7) 

ʨ p<0,001 p<0,001 

ɺʦʟʨʘʩʪ 

ʧʨʦʪʝʠʥʫʨʠʠ, ʣʝʪ 

10,1Ñ3,8 5,4Ñ1,2 10,3Ñ4,3 8,6Ñ3,2 

ʨ p= 0,242 p= 0,752 

ʍɹʇ 2 ʩʪ., n (%) 9 (29,0) 27 (62,8) 12 (75,0) 2 (8,3) 7 (30,4) 3 (50,0) 

ʨ p1,2=0,007; p1,3-4<0,001; p2,3-4=0,041 p1,2=0,072; p1,3-4=0,088; p2,3-4=0,425 

ɺʦʟʨʘʩʪ ʍɹʇ 2 ʩʪ., 

ʣʝʪ 

12,5Ñ4,8 13,1Ñ2,7 10,6Ñ3,6 17,5Ñ0,7 14,2Ñ1,9 14,5Ñ2,1 

ʨ p1,2= 0,914; p1,3-4= 0,755; p2,3-4= 0,582 p1,2= 0,154; p1,3-4= 0,308; p2,3-4= 0,919 

1
48
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ʈʘʟʚʠʪʠʝ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʝ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʦʪʤʝʯʘʣʦʩʴ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʥʘʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (ʈʠʩʫʥʦʢ 5.15, ʈʠʩʫʥʦʢ 5.16). 

 

 

 

ʈʠʩʫʥʦʢ 5.15 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣ ̫ʤʘʣʴʯʠʢʦʚ (ʘ) ʠ ʜʝʚʦʯʝʢ (b) ʩ ʍʉɸ ʙʝʟ 

ʧʨʦʪʝʠʥʫʨʠʠ, ʥʘʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʩʪʘʜʠʤ̫ʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʣʝʯʝʥʠʷ (n=142) 

 

 

 

ʈʠʩʫʥʦʢ 5.16 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣ ̫ʤʘʣʴʯʠʢʦʚ (a) ʠ ʜʝʚʦʯʝʢ (b) ʩ ʍʉɸ ʩ ʨʉʂʌ >90 

ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝʯʝʥʠʷ (n=142) 
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ʅʘʯʘʣʦ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ) ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪ r

ʨʘʟʚʠʪʠʷ ʍɹʇ 2 ʩʪ. ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʥʝ ʚʣʠʣ̫ʦ ʥʘ ʢʫʤʫʣʷʪʠʚʥʫʶ ʯʘʩʪʦʪʫ ʩʥʠʞʝʥʠʷ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʫ ʜʝʚʦʯʝʢ 

(ʈʠʩʫʥʦʢ 5.17). 

 

 

 

ʈʠʩʫʥʦʢ 5.17 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣ̫ ʤʘʣʴʯʠʢʦʚ (ʘ) ʠ ʜʝʚʦʯʝʢ (b) ʩ ʍʉɸ ʩ                                

ʨʉʂʌ >90 ʤʣ/ʤʠʥ/1,73 ʤ2, ʥʘʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʠʈɸɸʉ ʥʘ ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ 

ʩʪʘʜʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (n=122) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʉɸ ʪʝʨʘʧʠʷ ʠʈɸɸʉ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʜʦʟʘʭ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, ʪʝʨʘʧʠʷ ʠʈɸɸʉ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʘ ʚ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍɹʇ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʚʠʜʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʠʈɸɸʉ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʪʘʜʠʝʡ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ 

ʢʘʢ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ, ʪʘʢ ʠ ʜʝʚʦʯʝʢ ʩ ʍʉɸ. 

 

5.3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 

 

ʅʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ COL4A5 ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 34,6% (n=45) 

ʜʝʪʝʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʜʝʪʠ ʩ 

ʤʠʩʩʝʥʩ- ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʠʤʝʣʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʣʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʣʝʪ 
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ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʫʶ (1-ʁ  ʩʪʘʜʠʶ) ʩʪʘʜʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʘ ʧʘʮʠʝʥʪʳ ʩ ʥʝ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ - ʧʨʦʪʝʠʥʫʨʠʶ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ 

ʚʦʟʨʘʩʪʝ ʩʪʘʨʪʘ ʪʝʨʘʧʠʠ ʠ ʜʦʟʘʭ ʠʈɸɸʉ (ʊʘʙʣʠʮʘ 5.18). 

 

ʊʘʙʣʠʮʘ 5.18 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʜʝʪʝʡ ʩ ʤʠʩʩʝʥ- ʠ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ 

ʚ ʛʝʥʝ COL4A5 ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 

ʇʘʨʘʤʝʪʨʳ ʇʘʮʠʝʥʪʳ ʩ 

ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ 

(n=85) 

ʇʘʮʠʝʥʪʳ ʩ   ʥʝ 

ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ 

(n=45) 

p 

ʄʘʣʴʯʠʢʠ, n (%) 52 (61,2) 28 (62,2) 0,378 

ɺʦʟʨʘʩʪ, ʣʝʪ 7,7Ñ3,2 6,8Ñ2,8 0,833 

ɼʦʟʘ ʠʈɸɸʉ ʧʦ ʨʘʤʠʧʨʠʣʫ, ʤʛ/ʤ2/ʩʫʪ 3,8Ñ1,2 4,2Ñ1,4 0,829 

ɼʦʟʘ ʠʈɸɸʉ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ, % 

47,0Ñ16,2 52,6Ñ14,2 0,788 

ʉʪʘʜʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, 

n (%) 

1 ʩʪ. (n=56) 42 (49,4) 14 (31,1) 0,041 

2 ʩʪ. (n=66) 39 (45,9) 27 (60,0) 0,123 

3 ʩʪ. (n=8) 4 (4,7) 4 (8,9) 0,382 

ʇʨʦʪʝʠʥʫʨʠʷ,  

n (%) 

100-499 ʤʛ/ʤ2/ʩʫʪ 32 (37,7) 16 (35,6) 0,812 

500-999 ʤʛ/ʤ2/ʩʫʪ 7 (8,2) 2 (4,4) 0,365 

>1000 ʤʛ/ʤ2/ʩʫʪ 5 (5,9) 12 (26,7) 0,007 

ʇʨʦʪʝʠʥʫʨʠʷ, ʤʛ/ʤ2/ʩʫʪ 384 [110;1210] 816 [120;2950] 0,266 

ʉʪʘʜʠʷ ʍɹʇ,  

n (%) 

1 ʩʪ. (n=122) 81 (95,3) 41 (91,1) 0,657 

2 ʩʪ. (n=8) 4 (4,7) 4 (8,9) 0,382 

3 ʩʪ. (n=0) 0 0 1,00 

ʨʉʂʌ, ʤʣ/ʤʠʥ/1,73 ʤ2 110,8Ñ14,5 110,1Ñ14,9 0,973 

 

ɼʠʥʘʤʠʢʘ ʩʨɸɼ ʟʘ ʩʫʪʢʠ, ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʨʉʂʌ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʥʝ 

ʟʘʚʠʩʝʣʘ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (ʈʠʩʫʥʦʢ 5.18). 

ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʧʦʩʪʘʚʠʤ ʚ 

ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʩʩʝʥʩ- ʠ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (14,2Ñ3,3 

ʠ 15,1Ñ3,4 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p=0,849).  

ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ 16,9% (n=22) ʜʝʪʝʡ ʩ ʍʉɸ, ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ 

ʠʈɸɸʉ, ʜʦʩʪʠʛʣʠ ʍɹʇ 3ɸ ʩʪ. ʇʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ ʚʦʟʨʘʩʪʝ ʩʥʠʞʝʥʠʷ                               

ʨʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʜʝʪʠ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʜʦʩʪʠʛʘʣʠ ʍɹʇ 3ɸ ʩʪ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ 
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ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ (ʊʘʙʣʠʮʘ 5.19). 

 

 

ʈʠʩʫʥʦʢ 5.18 - ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʉʨɸɼ (a), ʧʨʦʪʝʠʥʫʨʠʠ (b), ʨʉʂʌ (c)                              

ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ 

ʚ ʛʝʥʝ COL4A5 (n=130) 

 

 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʤʝʩ. ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʤʝʩ. 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʤʝʩ. ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʤʝʩ. 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʤʝʩ. ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠʈɸɸʉ, ʤʝʩ. 
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ʊʘʙʣʠʮʘ 5.19 - ʏʘʩʪʦʪʘ ʠ ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʍɹʇ 3ɸ ʩʪ. ʥʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʫ ʜʝʪʝʡ 

ʩ ʍʉɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=130) 

ʇʘʨʘʤʝʪʨʳ ʇʘʮʠʝʥʪʳ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ 

(n=85) 

ʇʘʮʠʝʥʪʳ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ 

(n=45) 

Cʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʠ ʠʈɸɸʉ  

Cʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ  

ʥʘʟʥʘʯʝʥʠʠ ʠʈɸɸʉ  

ɼʦʧʨʦ-

ʪʝʠʥʫʨʠ-

ʯʝʩʢʘʷ 

(n=42) 

ʇʨʦʪʝʠ-

ʥʫʨʠ-

ʯʝʩʢʘʷ 

(n=39) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=4) 

ɼʦʧʨʦ-

ʪʝʠʥʫʨʠʯ

ʝʩʢʘʷ 

(n=14) 

ʇʨʦʪʝʠ-

ʥʫʨʠ-

ʯʝʩʢʘʷ 

(n=27) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=4) 

1 2 3 1 2 3 

ʍɹʇ 3ɸ ʩʪ., n 

(%) 

0 

(0) 

8 

(20,5) 

2 

(50,0) 

2 

(14,3) 

6 

(22,2) 

4 

(100,0) 

ʨ  p1,2=0,006; p1,3=0,092;p2,3=0,382 p1,2=0,572; p1,3<0,001; p2,3<0,001 

ʍɹʇ 3ɸ ʩʪ., n 

(%) 

10 (11,8) 12 (26,7) 

p p=0,045 

ɺʦʟʨʘʩʪ ʍɹʇ 

3ɸ ʩʪ., ʣʝʪ 

- 12,9Ñ 

3,3 

10,5Ñ 

3,8 

14,6Ñ2,4 13,2Ñ3,5 8,5Ñ2,1 

ʨ p2,3=0,645 p1,2=0,755; p1,3=0,289;p2,3=0,529 

ɺʦʟʨʘʩʪ ʍɹʇ 

3ɸ ʩʪ., ʣʝʪ 

13,4Ñ3,5 13,1Ñ5,6 

p p=0,953 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ    

ʍɹʇ 3ɸ ʩʪ. ʙʳʣʘ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʠ ʩʥʠʞʝʥʠʝʤ ʨʉʂʌ (2-ʷ ʠ 

3-ʷ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ) ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ (1-ʷ ʩʪʘʜʠʷ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ). 

ʊʝʨʘʧʠʷ ʠʈɸɸʉ ʫʣʫʯʰʘʣʘ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʫ ʜʝʪʝʡ ʩ ʤʠʩʩʝʥʩ- ʠ ʩ 

ʥʝ ʤʠʩʩʝʥʩ- ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 (ʈʠʩʫʥʦʢ 5.19). 

ɺ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʩ ʤʠʩʩʝʥʩ- ʠ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 

ʪʝʨʘʧʠʷ ʠʈɸɸʉ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʚ ʩʣʫʯʘʝ ʝʝ ʠʥʠʮʠʘʮʠʠ ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʷʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʩʪʘʨʪʦʤ ʠʈɸɸʉ ʥʘ ʩʪʘʜʠʠ ʩʥʠʞʝʥʠʷ ʨʉʂʌ. ʍɹʇ 3ɸ ʩʪ. ʨʘʟʚʠʚʘʣʘʩʴ ʫ ʧʦʣʦʚʠʥʳ 

ʜʝʪʝʡ ʯʝʨʝʟ 11 ʣʝʪ ʠ 3 ʛʦʜʘ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʚ ʩʣʫʯʘʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʜʦ ʩʪʘʜʠʠ 

ʩʥʠʞʝʥʠʷ ʨʉʂʌ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʜʠʝʡ ʩʥʠʞʝʥʠ ̫ʨʉʂʌ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʈʠʩʫʥʦʢ 5.20). 
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ʈʠʩʫʥʦʢ 5.19 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʍɹʇ 3ɸ ʩʪ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʠ ʥʘʣʠʯʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 

 

 

ʈʠʩʫʥʦʢ 5.20 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʍɹʇ 3ɸ ʩʪ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 

 

ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʚ ʚʠʜʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʩʥʠʞʝʥʠ ̫ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʜʠʥʘʤʠʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʜʝʪʝʡ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʤ ʚʦʟʨʘʩʪʝ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ (ʊʘʙʣʠʮʘ 5.20). 
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ʊʘʙʣʠʮʘ 5.20 - ʏʘʩʪʦʪʘ, ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʍɹʇ 2 ʩʪ. ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 (n=130) 

ʇʘʨʘʤʝʪʨʳ ɼʝʪʠ ʩ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ (n=85) ɼʝʪʠ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ (n=45) 

ʉʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ  

ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʈɸɸʉ  

ʉʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ  

ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʈɸɸʉ  

ɼʦʧʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=42) 

ʇʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=39) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=4) 

ɼʦʧʨʦʪʝʠʥ

ʫʨʠʯʝʩʢʘʷ 

(n=14) 

ʇʨʦʪʝʠʥʫ-

ʨʠʯʝʩʢʘʷ 

(n=27) 

ʉʥʠʞʝʥʠʷ 

ʨʉʂʌ 

(n=4) 

1 2 3 1 2 3 

ʇʨʦʪʝʠʥʫʨʠʷ, n(%) 11(26,2)* 43(100,0) 11 (78,6)* 26 (83,9) 

ʨ ʨ*<0,001  

ɺʦʟʨʘʩʪ ʧʨʦʪʝʠʥʫʨʠʠ, ʣʝʪ 10,5Ñ4,1* 5,4Ñ2,0 10,2Ñ4,2* 8,6Ñ3,2 

ʨ p=0,268 p=0,764 

p p*=0,960 

ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2, n (%) 6 (14,3) 21 (53,9) 4 (100,0) 5 (35,7) 20 (74,1) 4 (100,0) 

ʨ p1,2=0,006 p1,2=0,067 

ʅʦʚʳʝ ʩʣʫʯʘʠ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2, n (%) 27 (33,3) - 25 (61,0) - 

p p<0,001 

ɺʦʟʨʘʩʪ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2, ʣʝʪ 14,6Ñ3,2 12,8Ñ3,3 10,5Ñ3,8 13,5Ñ4,8 13,5Ñ4,2 11,9Ñ3,2 

ʨ p1,2=0,699; p1,3=0,436; p2,3= 0,653 p1,2=1,000; p1,3=0,791; p2,3=0,765 

ʅʦʚʳʝ ʩʣʫʯʘʠ ʨʉʂʌ <90 ʤʣ/ʤʠʥ/1,73 ʤ2, 

ʚʦʟʨʘʩʪ, ʣʝʪ  

13,6Ñ3,6 - 13,5Ñ4,5 - 

p p=0,986 

1
5

5 
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ʀʥʠʮʠʘʮʠʷ ʪʝʨʘʧʠʠ ʠʈɸɸʉ ʫ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʤʠʩʩʝʥʩ- ʠ ʥʝ ʤʠʩʩʝʥʩ-

ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʥʠʞʘʣʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʪʝʠʥʫʨʠʠ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ (ʈʠʩʫʥʦʢ 5.21). 

 

 

ʈʠʩʫʥʦʢ 5.21 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʙʝʟ ʧʨʦʪʝʠʥʫʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 

 

ʈʘʟʚʠʪʠʝ ʍɹʇ 2 ʩʪ. ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʠʩʩʝʥʩ- ʠ ʩ ʥʝ ʤʠʩʩʝʥʩ-ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ COL4A5, ʥʘʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʠʈɸɸʉ ʥʘ 

ʜʦʧʨʦʪʝʠʥʫʨʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ (ʈʠʩʫʥʦʢ 5.22).  

 

 

ʈʠʩʫʥʦʢ 5.22 - ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʜʝʪʝʡ ʩ ʍʉɸ ʩ ʨʉʂʌ >90 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ COL4A5 ʠ ʩʪʘʜʠʠ ʛʣʦʤʝʨʫʣʦʧʘʪʠʠ ʥʘ 

ʤʦʤʝʥʪ ʠʥʠʮʠʘʮʠʠ ʪʝʨʘʧʠʠ ʠʈɸɸʉ (n=130) 

 


