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 ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʥʘʧʠʩʘʥ ʥʘ 128 ʩʪʘʥʜʘʨʪʥʠ ʩʪʨʘʥʠʮʠ ʠ ʝ 

ʦʥʘʛʣʝʜʝʥ ʩ 39 ʬʠʛʫʨʠ (28 ʢʦʤʙʠʥʠʨʘʥʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, 10 ʛʨʘʬʠʢʠ ʠ 

ʜʠʘʛʨʘʤʠ ʠ 1 ʩʭʝʤʘ), 4 ʪʘʙʣʠʮʠ. ɺ ʙʠʙʣʠʦʛʨʘʬʩʢʠʷ ʩʧʠʩʲʢ ʩʘ ʚʢʣʶʯʝʥʠ 215 

ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʪʦʯʥʠʢʘ, ʦʪ ʢʦʠʪʦ 37 ʥʘ ʢʠʨʠʣʠʮʘ ʠ 178 ʥʘ ʣʘʪʠʥʠʮʘ. 

 ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʦʜʦʙʨʝʥ ʠ ʥʘʩʦʯʝʥ ʟʘ ʟʘʱʠʪʘ ʥʘ ʈʘʟʰʠʨʝʥ 

ʢʘʪʝʜʨʝʥ ʩʲʚʝʪ ʥʘ ʂʘʪʝʜʨʘ Ăɸʥʘʪʦʤʠʷñ ʢʲʤ ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʧʨʠ 

ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʪʘʨʘ ɿʘʛʦʨʘ, ʧʨʦʚʝʜʝʥ ʥʘ 16.06.2022 ʛ.  

 ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʦʩʥʦʚʥʦ ʚ ʭʠʩʪʦʣʦʛʠʯʥʘʪʘ 

ʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʚ ʂʘʪʝʜʨʘ Ăɸʥʘʪʦʤʠʷñ ʥʘ ʄʝʜʠʮʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ ʢʲʤ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʪʘʨʘ ɿʘʛʦʨʘ.  

 

 

 

 

 

 

 

 

 ɿʘʱʠʪʘʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʱʝ ʩʝ ʩʲʩʪʦʠ ʥʘ     2022 ʛ. ʦʪ   .00 ʯʘʩʘ 

ʚ ɸʢʘʜʝʤʠʯʥʘʪʘ ʟʘʣʘ ʥʘ ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʥʘ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʉʪʘʨʘ ɿʘʛʦʨʘ, ʫʣ. ɸʨʤʝʡʩʢʘ 11.  

 ʄʘʪʝʨʠʘʣʠʪʝ ʧʦ ʟʘʱʠʪʘʪʘ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʚ ʅʘʫʯʥʠʷ ʦʪʜʝʣ ʥʘ 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʥʘ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʪʘʨʘ ɿʘʛʦʨʘ,  

ʫʣ. ɸʨʤʝʡʩʢʘ 11, ɼʝʢʘʥʘʪ, ʝʪ. 2, ʩʪʘʷ 18.  
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ɹ ʃ ɸ ɻ ʆ ɼ ɸ ʈ ʅ ʆ ʉ ʊ ʀ 

 ʀʟʧʲʣʥʝʥ ʩʲʤ ʩ ʙʣʘʛʦʜʘʨʥʦʩʪ ʢʲʤ ʙʘʱʘ ʩʠ ʃʶʙʦʤʠʨ ʇʠʨʦʚʩʢʠ, ʢʦʡʪʦ 

ʧʦʩʪʦʷʥʥʦ ʤʝ ʤʦʪʠʚʠʨʘʰʝ ʟʘ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʜʦʢʪʦʨʩʢʘʪʘ ʜʠʩʝʨʪʘʮʠʷ.  

ʅʘʫʯʥʠʪʝ ʤʠ ʨʲʢʦʚʦʜʠʪʝʣʠ, ʜʦʮ. ʜ-ʨ ʅʠʢʦʣʘʡ ɼʠʤʠʪʨʦʚ ʠ  

ʜʦʮ. ɼʠʤʠʪʨʠʥʢʘ ɸʪʘʥʘʩʦʚʘ, ʟʘʩʣʫʞʘʚʘʪ ʘʜʤʠʨʘʮʠʠ, ʥʝ ʩʘʤʦ ʟʘ 

ʧʨʦʬʝʩʠʦʥʘʣʠʟʤʘ ʠ ʩʲʚʝʪʠʪʝ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʨʘʙʦʪʘ, ʥʦ ʠ ʟʘ ʛʦʣʷʤʦʪʦ 

ʪʲʨʧʝʥʠʝ ʠ ʨʘʟʙʠʨʘʥʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʨʫʜʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʦʙʱʝʩʪʚʝʥʘ 

ʢʨʠʟʘ. ɹʝʟ ʪʷʭʥʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʘʟ ʥʷʤʘʰʝ ʜʘ ʫʩʧʝʷ ʜʘ ʦʙʦʙʱʷ ʠ ʨʘʟʰʠʨʷ 

ʨʝʟʫʣʪʘʪʠʪʝ ʧʦ ʪʦʟʠ ʧʦʣʟʦʪʚʦʨʝʥ ʥʘʯʠʥ.  
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ʀɿʇʆʃɿɺɸʅʀ ʉʒʂʈɸʑɽʅʀʗ ɺ ɼʀʉɽʈʊɸʎʀʆʅʅʀʗ ʊʈʋɼ 

 

ʅʘ ʢʠʨʠʣʠʮʘ 

ɸʂ  ʘʢʫʧʫʥʢʪʫʨʘ (ʠʛʣʦʫʙʦʞʜʘʥʝ) 

ɹɸʊ  ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʘ ʪʦʯʢʘ 

ɿʄ  ʟʘʤʨʘʟʷʚʘʱ ʤʠʢʨʦʪʦʤ 

ʇʉ  ʧʘʨʘʬʠʥʦʚ ʩʨʝʟ 

ʊʂʄ  ʪʨʘʜʠʮʠʦʥʥʘ ʢʠʪʘʡʩʢʘ ʤʝʜʠʮʠʥʘ 

ʎʅʉ  ʮʝʥʪʨʘʣʥʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ 

 

ʅʘ ʣʘʪʠʥʠʮʘ 

5-HT  5-ʭʠʜʨʦʢʩʠʪʨʠʧʪʘʤʠʥ (ʩʝʨʦʪʦʥʠʥ) 

CGRP ʢʘʣʮʠʪʦʥʠʥ ʛʝʥ-ʨʦʜʩʪʚʝʥ ʧʝʧʪʠʜ 

CRH  ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʦʩʚʦʙʦʞʜʘʚʘʱ ʭʦʨʤʦʥ 

FMA  ʦʩʥʦʚʝʥ ʤʦʜʝʣ ʥʘ ʘʥʘʪʦʤʠʯʥʘʪʘ ʦʥʪʦʣʦʛʠʷ  

GMFM ʠʟʤʝʨʚʘʥʝ ʥʘ ʛʨʫʙʠʪʝ ʤʦʪʦʨʥʠ ʬʫʥʢʮʠʠ 

H&E  ʭʝʤʘʪʦʢʩʠʣʠʥ ï ʝʦʟʠʥ 

MeSH ʨʝʯʥʠʢ, ʠʟʧʦʣʟʚʘʥ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ ʥʘ ʩʪʘʪʠʠ ʟʘ PubMed 

NLM  ʥʘʮʠʦʥʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʧʦ ʤʝʜʠʮʠʥʘ 

PEDI  ʧʝʜʠʘʪʨʠʯʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʪʘ 

SFS  ʧʦʚʲʨʭʥʦʩʪʥʘ ʬʘʩʮʠʘʣʥʘ ʩʠʩʪʝʤʘ 

SP  ʩʫʙʩʪʘʥʮʠʷ ʈ 

ʊɸ               ʄʝʞʜʫʥʘʨʦʜʝʥ ʩʪʘʥʜʘʨʪ ʟʘ ʯʦʚʝʰʢʘ ʘʥʘʪʦʤʠʯʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ 

VIP  ʚʘʟʦʘʢʪʠʚʝʥ ʠʥʪʝʩʪʠʥʘʣʝʥ ʧʝʧʪʠʜ 

ʘʩ ʘʢʫʧʫʥʢʪʫʨʝʥ ʢʘʥʘʣ, ʠʛʣʝʥ ʢʘʥʘʣ, ʠʛʣʝʥ ʪʨʘʢʪ (ʢʘʥʘʣ, ʦʙʨʘʟʫʚʘʥ ʚ 

ʪʲʢʘʥʠʪʝ ʦʪ ʘʢʫʧʫʥʢʪʫʨʥʘʪʘ ʠʛʣʘ)   
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ɯ. ʋ ɺ ʆ ɼ   

ʊʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʜʠʮʠʥʩʢʠ ʧʨʘʢʪʠʢʠ ʦʪ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʥʘ ʩʚʝʪʘ ʠ ʚ 

ʯʘʩʪʥʦʩʪ ʘʢʫʧʫʥʢʪʫʨʘʪʘ  ʠʤʘʪ ʩʚʦʝʪʦ ʤʷʩʪʦ ʚ ʤʝʜʠʮʠʥʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʠ ʩʘ 

ʚʢʣʶʯʝʥʠ ʚ ʟʘʢʦʥʘ ʟʘ ʟʜʨʘʚʝʪʦ ʢʘʪʦ ʘʣʪʝʨʥʘʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʟʜʨʘʚʝʪʦ. ʊʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʠʢʦʛʘ ʥʝ ʝ ʧʨʝʢʲʩʚʘʣʦ, ʘ ʚ ʩʲʚʨʝʤʠʝʪʦ ʩʘ ʚ ʧʦʜʝʤ. 

ʂʠʪʘʡʩʢʘʪʘ ʪʨʘʜʠʮʠʦʥʥʘ ʤʝʜʠʮʠʥʘ ʠʤʘ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʥʘʧʨʘʚʣʝʥʠʷ  ʝʜʥʦ ʦʪ 

ʢʦʝʪʦ ʝ ʘʢʫʧʫʥʢʪʫʨʘʪʘ. ɸʢʫʧʫʥʢʪʫʨʘʪʘ ʥʘ ʝʟʠʢʘ ʢʘʪʦ ʚʠʜ ʤʘʥʠʧʫʣʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ ʟʘ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʩ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʡ ʘʩʧʝʢʪʠ. 

ʄʦʨʬʦʣʦʛʠʯʥʠʪʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʚ ʪʲʢʘʥʠʪʝ ʩʣʝʜ ʠʛʣʦʫʙʦʞʜʘʥʝʪʦ, 

ʤʦʞʝ ʜʘ ʙʲʜʘʪ ʫʩʪʘʥʦʚʝʥʠ ʠ ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʦʙʝʢʪʠʚʥʠ, ʩʲʚʨʝʤʝʥʥʠ 

ʭʠʩʪʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ. ʂʦʣʠʯʝʩʪʚʝʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʝ ʫʣʝʩʥʝʥʦ ʦʪ ʢʦʤʧʶʪʲʨʥʠ 

ʧʨʦʛʨʘʤʠ ʟʘ ʭʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ. 

ɽʟʠʢʲʪ ʝ ʧʣʲʪʝʥ ʤʫʩʢʫʣʝʩʪ ʦʨʛʘʥ ʨʘʟʧʦʣʦʞʝʥ ʚ ʫʩʪʥʘʪʘ ʢʫʭʠʥʘ ʩʚʲʨʟʘʥ ʩʲʩ 

ʩʲʱʝʩʪʚʝʥʠ ʬʫʥʢʮʠʠ ʚ ʞʠʚʠʷ ʦʨʛʘʥʠʟʲʤ. ʆʪ ʪʘʟʠ ʛʣʝʜʥʘ ʪʦʯʢʘ ʪʦʡ ʚʠʥʘʛʠ ʝ 

ʧʨʝʜʩʪʘʚʣʷʚʘʣ ʠʥʪʝʨʝʩʝʥ ʦʙʝʢʪ ʟʘ ʠʟʫʯʘʚʘʥʝ, ʢʘʢʪʦ ʦʪ ʤʦʨʬʦʣʦʛʠʷʪʘ, ʪʘʢʘ ʠ ʦʪ 

ʢʣʠʥʠʢʘʪʘ. ɹʣʠʟʢʦʪʦ ʤʫ ʨʘʟʧʦʣʦʞʝʥʠʝ ʜʦ ʮʝʥʪʨʘʣʥʘʪʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ (ʎʅʉ) ʠ 

ʙʦʛʘʪʘʪʘ ʤʫ ʠʥʝʨʚʘʮʠʷ ʛʦ ʧʨʘʚʠ ʦʙʣʘʩʪ ʟʘ ʨʝʬʣʝʢʩʦʣʦʛʠʯʥʠ ʤʘʥʠʧʫʣʘʮʠʠ. 

ʄʘʥʠʧʫʣʘʮʠʠʪʝ ʚʲʨʭʫ ʥʝʛʦ ʩʘ ʙʲʨʟʠ, ʣʝʩʥʠ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʝʬʝʢʪʠʚʥʠ. 

ʅʘʧʨʝʜʲʢʲʪ ʚ ʭʨʘʥʠʪʝʣʥʦ-ʚʢʫʩʦʚʘʪʘ ʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠ ʠʥʜʫʩʪʨʠʠ ʩʲʱʦ ʥʘʩʦʯʚʘ 

ʠʥʪʝʨʝʩʘ ʢʲʤ ʝʟʠʢʘ ʢʘʪʦ ʤʷʩʪʦ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʦʚʠ ʚʝʱʝʩʪʚʘ, ʢʘʪʦ ʩʪʠʤʫʣʘʥʪʠ ʟʘ 

ʚʢʫʩʦʚʠʷ ʘʥʘʣʠʟʘʪʦʨ ʠʣʠ ʩʫʙʣʠʥʛʚʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʝʥʦʩ ʥʘ ʣʝʢʘʨʩʪʚʘ. ɽʜʠʥ ʦʪ 

ʧʲʨʚʠʪʝ ʦʨʛʘʥʠ ʚ ʜʦʩʝʛ ʩ ʘʥʪʠʛʝʥʠʪʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʝ ʝʟʠʢʘ, ʢʦʝʪʦ ʟʘʩʠʣʚʘ 

ʥʝʛʦʚʘʪʘ ʨʦʣʷ ʟʘ ʠʤʫʥʥʘʪʘ ʨʝʘʢʮʠʷ ʥʘ ʦʨʛʘʥʠʟʤʘ ʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʫʯʚʘ ʚʲʚ ʚʨʲʟʢʘ 

ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʢʣʠʥʠʯʥʠ ʧʨʦʷʚʣʝʥʠʷ ʢʘʪʦ ʠʤʫʥʥʘ ʨʝʘʢʮʠʷ ʠ ʘʚʪʦʠʤʫʥʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ. ʅʘʰʠʷʪ ʠʥʪʝʨʝʩ ʢʲʤ ʥʝʛʦ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʝ ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ 

ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʚ ʝʟʠʢʲʪ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʘʢʫʧʫʥʢʪʫʨʘ, 

ʢʘʢʪʦ ʠ ʢʲʤ ʥʦʨʤʘʣʥʘʪʘ ʤʫ ʤʦʨʬʦʣʦʛʠʷ. 

ɯɯ. ʎ ɽ ʃ   ʀ   ɿ ɸ ɼ ɸ ʏ ʀ  

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ 

ʥʦʨʤʘʣʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʚ ʝʟʠʢʘ ʧʨʠ ʧʣʲʭ, ʚʲʟʨʘʩʪʦʚʠʪʝ ʧʨʦʤʝʥʠ ʥʘʩʪʲʧʚʘʱʠ ʚ ʪʷʭ 

ʠ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʥʘʩʪʲʧʚʘʱʠ ʩʣʝʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʘʢʫʧʫʥʢʪʫʨʘ.  

ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʮʝʣ ʩʠ ʧʦʩʪʘʚʠʭʤʝ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ: 

1. ɼʘ ʩʝ ʠʟʙʝʨʝ  ʧʦʜʭʦʜʷʱʘ ʪʝʭʥʠʢʘ ʟʘ ʘʥʝʩʪʝʟʠʨʘʥʝ ʥʘ ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ. 

2. ɼʘ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʙʲʨʟʦ ʠ ʪʦʯʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʪʦʯʢʘʪʘ, 

ʚʟʝʤʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣ, ʠ ʥʝʛʦʚʘʪʘ ʦʙʨʘʙʦʪʢʘ ʩ ʮʝʣ ʤʘʢʩʠʤʘʣʥʦ ʜʦʙʨʦ 

ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʠʷ ʢʘʥʘʣ.  

3. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʭʠʩʪʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠʢʠ ʠ 

ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠ ʨʝʘʢʮʠʠ ʜʘ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʥʦʨʤʘʣʥʘʪʘ ʤʦʨʬʦʣʦʛʠʯʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʝʟʠʢʘ ʧʨʠ ʧʣʲʭ.   
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4. ɼʘ ʩʝ ʦʪʯʝʪʘʪ ʤʦʨʬʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ʝʟʠʢʘ ʩʣʝʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 

ʘʢʫʧʫʥʢʪʫʨʘ ʧʨʠ ʧʣʲʭ, ʯʨʝʟ ʩʣʝʜʥʠʪʝ ʧʦʜʟʘʜʘʯʠ: 

ü ɼʘ ʩʝ ʫʩʪʘʥʦʚʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʥʘʣʠʯʠʝʪʦ ʠʣʠ ʣʠʧʩʘʪʘ ʥʘ 

ʩʝʨʦʪʦʥʠʥ ʠ ʪʨʠʧʪʘʟʘ- ʧʦʟʠʪʠʚʥʠ ʢʣʝʪʢʠ. 

ü ɼʘ ʩʝ ʠʟʩʣʝʜʚʘʪ  ʘʥʘʪʦʤʠʯʥʠʪʝ  ʩʪʨʫʢʪʫʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʦʯʢʘʪʘ Ex-

HN-10 ʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʪʷʭʥʘʪʘ ʨʦʣʷ ʚ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʦʪ 

ʘʢʫʧʫʥʢʪʫʨʘʪʘ. 

ü ɼʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʤʘʩʪʦʮʠʪʠʪʝ, ʪʷʭʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʦʯʢʘ Ex-HN-10 ʥʘ ʝʟʠʢʘ ʠʟʙʨʘʥʘ ʟʘ 

ʧʨʦʫʯʚʘʥʝʪʦ ʧʨʠ ʧʣʲʭ. ɼʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠʟʤʝʥʝʥʠʷʪʘ, ʢʦʠʪʦ 

ʥʘʩʪʲʧʚʘʪ ʚ ʤʘʩʪʦʮʠʪʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʠʷ ʢʘʥʘʣ ʩʣʝʜ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʘʢʫʧʫʥʢʪʫʨʘ ʚ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʦʯʢʘ. 

ɯɯɯ. ʄ ɸ ʊ ɽ ʈ ʀ ɸ ʃ   ʀ   ʄ ɽ ʊ ʆ ɼ ʀ  

3.1 ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʞʠʚʦʪʥʠ  

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʞʠʚʦʪʥʠ ʚ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ 

ʧʣʲʭʦʚʝ, ʧʦʨʦʜʘ Wistar. ʀʟʩʣʝʜʚʘʥʠ ʙʷʭʘ ʝʟʠʮʠʪʝ ʥʘ ʦʙʱʦ 42 ʥʦʨʤʦʪʝʥʟʠʚʥʠ Wistar 

ʧʣʲʭʘ ʦʪ ʜʚʘʪʘ ʧʦʣʘ ʩ ʪʝʣʝʩʥʦ ʪʝʛʣʦ ʤʝʞʜʫ 220 ï 410 ʛʨ. ʠ ʚʲʟʨʘʩʪ ʤʝʞʜʫ 20 ʜʝʥʘ ʠ 

48 ʤʝʩʝʮʘ. ʇʣʲʭʦʚʝ ʥʘ ʚʲʟʨʘʩʪ 28 ʤʝʩʝʮʘ ʩ ʪʝʛʣʦ 355 ï 410 ʛʨ. ʙʷʭʘ ʜʦʩʪʘʚʝʥʠ ʦʪ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ ʧʦ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪ (ʅʀʇ) ˉ 

9/20 ʩ ʠʟʜʘʜʝʥʦ ʨʘʟʨʝʰʠʪʝʣʥʦ ˉ 193 ʦʪ ɹʲʣʛʘʨʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ 

ʭʨʘʥʠʪʝ (ɹɸɹʍ) ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʞʠʚʦʪʥʠ ʚ ʦʧʠʪʠ. ɺ ʧʨʦʚʝʜʝʥʠʪʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʨʘʙʦʪʠʭʤʝ ʠ ʚʲʨʭʫ ʝʟʠʮʠ ʥʘ ʧʣʲʭʦʚʝ ʦʩʠʛʫʨʝʥʠ ʧʦ 

ʅʀʇ 13/17 ʢʲʤ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʪʘʨʘ ɿʘʛʦʨʘ ʠ ʠʟʜʘʜʝʥʦ ʨʘʟʨʝʰʠʪʝʣʥʦ 

ˉ174.  

ɺʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʩʲʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʘʪʘ ʫʨʝʜʙʘ ʟʘ ʨʘʙʦʪʘ ʩ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʞʠʚʦʪʥʠ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʠ ʩʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʝʪʠʯʥʠʪʝ 

ʥʦʨʤʠ, ʫʢʘʟʘʥʠ ʚ ʧʨʘʚʠʣʘʪʘ ʥʘ ʂʘʪʝʜʨʘʪʘ ʧʦ ʘʥʘʪʦʤʠʷ ʧʨʠ ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ 

ʢʲʤ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʪʘʨʘ ɿʘʛʦʨʘ, ʩʲʦʙʨʘʟʝʥʠ ʩʘ ʩ ɽʚʨʦʧʝʡʩʢʘʪʘ 

ʜʠʨʝʢʪʠʚʘ ʟʘ ʭʫʤʘʥʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʞʠʚʦʪʥʠʪʝ ʠ ʩʘ  ʩʲʛʣʘʩʫʚʘʥʠ ʩ ʂʦʤʠʩʠʷʪʘ ʟʘ 

ʝʪʠʯʥʦ ʦʪʥʦʰʝʥʠʝ ʩ ʭʦʨʘ ʠ ʞʠʚʦʪʥʠ. 

ʇʣʲʭʦʚʝʪʝ Wistar ʩʘ ʣʠʥʠʷ, ʢʦʷʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʧʨʝʟ 1906 ʛʦʜʠʥʘ ʚ ʠʥʩʪʠʪʫʪʘ 

Wistar, ʟʘ ʜʘ ʧʦʩʣʫʞʠ ʢʘʪʦ ʤʦʜʝʣ-ʦʨʛʘʥʠʟʲʤ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʙʠʦʣʦʛʠʯʥʠ ʠ 

ʤʝʜʠʮʠʥʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ.  

ʅʦʨʤʦʪʝʥʟʠʚʥʠʪʝ ʧʣʲʭʦʚʝ ʧʦʨʦʜʘ Wistar ʙʷʭʘ ʠʟʙʨʘʥʠ ʧʨʠ ʥʘʰʠʪʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʨʘʜʠ ʥʷʢʦʣʢʦ ʧʨʠʯʠʥʠ: 

1) ʉʲʱʝʩʪʚʫʚʘ ʧʨʠʥʮʠʧʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʠ ʪʦʯʢʠ ʧʨʠ ʯʦʚʝʢ ʠ  

ʧʣʲʭ. 
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2) ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʣʦʞʥʠ  ʤʦʨʬʦʣʦʛʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʝʟʠʢʘ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʦʪ ʠʛʣʦʫʙʦʞʜʘʥʝʪʦ, ʢʦʝʪʦ ʥʝ ʝ 

ʝʪʠʯʥʦ ʠ ʚʲʟʤʦʞʥʦ ʧʨʠ ʭʦʨʘ. 

3)  ʇʣʲʭʲʪ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʣʘʙʦʨʘʪʦʨʥʠ ʞʠʚʦʪʥʠ ʟʘ ʙʠʦʤʝʜʠʮʠʥʩʢʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚ ɹʲʣʛʘʨʠʷ, ɿʘʧʘʜʥʘ ɽʚʨʦʧʘ ʠ ʂʠʪʘʡ. ʀʟʧʦʣʟʚʘ ʩʝ ʦʪ ʧʦʚʝʯʝʪʦ 

ʘʚʪʦʨʠ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʪʘʢʠʚʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʝʬʝʢʪʘ 

ʦʪ ʘʢʫʧʫʥʢʪʫʨʘʪʘ. 

3.2 ʍʠʩʪʦʣʦʛʠʯʥʠ ʪʝʭʥʠʢʠ  

3.2.1 ɺʟʝʤʘʥʝ ʠ ʧʦʜʛʦʪʚʷʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ 

 ɸʢʫʧʫʥʢʪʫʨʘʪʘ ʧʨʠ ʞʠʚʦʪʥʠ ʠʤʘ ʩʚʦʠʪʝ ʦʩʦʙʝʥʦʩʪʠ, ʢʘʪʦ ʬʠʢʩʠʨʘʥʝ ʥʘ 

ʞʠʚʦʪʥʦʪʦ ʠ ʘʥʝʩʪʝʟʠʷ. ʇʨʠ ʘʢʫʧʫʥʢʪʫʨʘ ʥʘ ʝʟʠʢʘ, ʬʠʢʩʠʨʘʥʝʪʦ ʥʘ ʞʠʚʦʪʥʦʪʦ ʝ 

ʪʨʫʜʥʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʥʘʣʘʛʘʰʝ ʜʘ ʧʨʦʚʝʞʜʘʤʝ ʘʢʫʧʫʥʢʪʫʨʘ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʫʧʦʡʢʘ. ʌʠʢʩʠʨʘʥʝʪʦ ʥʘ ʞʠʚʦʪʥʦʪʦ ʧʨʝʜʠʟʚʠʢʚʘ ʠʤʦʙʠʣʠʟʘʮʠʦʥʝʥ ʩʪʨʝʩ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʪʦ ʩʝ ʩʪʨʝʤʠ ʜʘ ʩʝ ʦʩʚʦʙʦʜʠ. 

ɿʘ ʩʚʝʪʣʠʥʥʦʤʠʢʨʦʩʢʦʧʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ ʤʘʪʝʨʠʘʣ ʦʪ ʝʟʠʢ ʦʪ 42 

ʧʣʲʭʘ, ʧʦʨʦʜʘ Wistar. ɾʠʚʦʪʥʠʪʝ ʙʷʭʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʧʨʝʤʝʜʠʢʠʨʘʥʠ ʩ ʝʪʝʨ ʟʘ 5 

ʤʠʥ., ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʢʩʠʣʘʟʠʥ ʠ ʢʝʪʘʤʠʥ (40-

80 mg/kg ʪ.ʪ). ʉʣʝʜ ʘʥʝʩʪʝʟʠʷʪʘ, ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʙʷʭʘ ʫʙʦʞʜʘʥʠ ʩ ʘʢʫʧʫʥʢʪʫʨʥʘ 

ʠʛʣʘ ʩ ʨʘʟʤʝʨʠ 0.22x13mm (Beijing Zhongyan Taihe Medical Instrument Co., Ltd., 

China), ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 10 ʤʠʥ., ʚ 2 ʩʪʘʥʜʘʨʪʥʠ ʪʦʯʢʠ ʚ ʩʘʛʠʪʘʣʥʘʪʘ ʨʘʚʥʠʥʘ, ʚ 

ʟʦʥʠʪʝ ʟʘ ʩʲʨʮʝʪʦ ʠ ʩʪʦʤʘʭʘ ʧʦ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ï Ex-HN-11 (Haiquan ï ʤʦʨʩʢʠ 

ʠʟʚʦʨ) ʠ Ex-HN-10. (Juquan ï ʩʲʙʠʨʘʥʝ ʥʘ ʧʨʦʣʝʪʪʘ). ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʪʦʯʢʠ ʧʦ 

ʝʟʠʢʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʪʨʫʜʥʦ, ʧʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʤʫ ʧʦʜʚʠʞʥʦʩʪ. ʊʦʯʢʠʪʝ ʩʝ 

ʣʦʢʘʣʠʟʠʨʘʭʘ ʧʦ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʥʘʩ ʤʝʪʦʜʠʢʘ, ʢʘʪʦ ʧʲʨʚʦ ʩʝ ʧʦʩʪʘʚʷʰʝ ʧʣʘʩʪʤʘʩʦʚ 

ʚʦʜʘʯ ʠ ʩʣʝʜ ʪʦʚʘ ʧʨʝʟ ʥʝʛʦ ʩʝ ʚʲʚʝʞʜʘʰʝ ʠʛʣʘʪʘ. ʇʨʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʠʛʣʘʪʘ ʥʘ 

ʜʦʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ, ʨʝʟʮʠʪʝ ʧʨʠ ʧʣʲʭʘ ʩʝ ʠʟʧʦʣʟʚʘʭʘ ʟʘ ʦʨʠʝʥʪʠʨ ʠ ʠʛʣʘʪʘ 

ʩʝ ʧʦʩʪʘʚʷʰʝ ʤʝʞʜʫ ʪʷʭ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʦ-ʫʜʘʯʥʦ ʝ ʜʘ ʩʝ ʛʦʚʦʨʠ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ 

ʠʛʣʘʪʘ ʚ ʟʦʥʘ, ʢʦʷʪʦ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʪʦʯʢʘ ʠ ʠʤʘ ʩʲʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʢʦʤʫʥʠʢʘʮʠʠ. 

ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʠʛʣʘ ʚ ʪʦʯʢʘʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʥʝʡʥʠʪʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʦʢʦʣʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʚ ʜʲʣʙʦʯʠʥʘ ʠ ʪʦʯʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ 

ʤʷʩʪʦʪʦ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʘʪʘ ʪʦʯʢʘ. ɿʘʝʜʥʦ ʩ ʧʦʩʪʘʚʝʥʘʪʘ ʠʛʣʘ ʧʣʲʭʦʚʝʪʝ ʙʷʭʘ  

ʧʝʨʬʫʟʠʨʘʥʠ ʧʨʝʟ ʚʲʟʭʦʜʷʱʘʪʘ ʘʦʨʪʘ ʩ 4 % ʧʘʨʘʬʦʨʤʘʣʜʝʭʠʜ (Merck, Germany) ʚ 

0.1 M ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ (pH 7.36).  ɼʠʩʝʢʮʠʠʪʝ ʩʝ ʠʟʚʲʨʰʠʭʘ ʯʨʝʟ ʧʨʝʨʷʟʚʘʥʝ 

ʢʣʦʥʦʚʝʪʝ ʥʘ ʜʦʣʥʘʪʘ ʯʝʣʶʩʪ ʠ ʧʦʩʣʝʜʚʘʱʦ ʧʨʝʨʷʟʚʘʥʝ ʥʘ ʝʟʠʢʘ ʙʣʠʟʦ ʜʦ ʥʝʛʦʚʠʷ 

ʢʦʨʝʥ. ʋʩʪʘʥʦʚʠʭʤʝ, ʯʝ ʪʲʢʘʥʥʠʪʝ ʧʨʦʙʠ ʦʪ ʝʟʠʢ ʩʝ ʬʠʢʩʠʨʘʪ ʧʦ-ʜʦʙʨʝ ʚ 10% 

ʬʦʨʤʘʣʠʥ. ʆʬʦʨʤʝʥʠʪʝ ʪʲʢʘʥʥʠ ʙʣʦʢʯʝʪʘ 5ʭ5ʭ5 mm ʩʝ ʦʩʪʘʚʷʭʘ ʧʨʝʟ ʥʦʱʪʘ ʟʘ 

ʜʦʬʠʢʩʠʨʘʥʝ ʚ ʩʲʱʠʷ ʬʠʢʩʘʪʦʨ ʥʘ 4Áʉ. ʉʣʝʜ ʬʠʢʩʠʨʘʥʝ ʤʘʪʝʨʠʘʣʲʪ ʩʝ ʧʨʦʤʠʚʘʰʝ 

ʦʪ ʦʩʪʘʪʲʯʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʘʪʦʨ ʟʘ 24 ʯʘʩʘ ʩ ʯʝʰʤʷʥʘ ʚʦʜʘ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ 

ʤʘʪʝʨʠʘʣʘ ʚ ʧʘʨʘʬʠʥ ʩʝ ʠʟʚʲʨʰʚʘʰʝ ʧʦ ʜʚʘ ʥʘʯʠʥʘ ʩ ʮʝʣ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʠʷ 

ʤʝʪʦʜ ʟʘ ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʧʨʝʧʘʨʘʪʠ. ʊʲʢʘʥʥʠʪʝ ʙʣʦʢʯʝʪʘ ʙʷʭʘ ʚʢʣʶʯʝʥʠ ʚ ʧʘʨʘʬʠʥ 
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ʟʘʝʜʥʦ ʩ ʠʛʣʘʪʘ ʧʨʠ ʝʜʥʘ ʯʘʩʪ ʦʪ ʧʨʦʙʠʪʝ (ʌʠʛ. 11ɸ), ʘ ʧʨʠ ʜʨʫʛʘ ʯʘʩʪ ʙʝʟ ʠʛʣʘʪʘ 

(ʌʠʛ. 11ɹ). ʇʨʠ ʥʷʢʦʠ ʦʪ ʦʧʠʪʥʠʪʝ ʧʣʲʭʦʚʝ ʙʝʰʝ ʚʟʝʪ ʤʘʪʝʨʠʘʣ ʦʪ ʪʦʯʢʘʪʘ Ex-HN-

11, ʙʝʟ ʟʘʙʠʚʘʥʝ ʥʘ ʠʛʣʘ ʚ ʪʦʯʢʘʪʘ ʩ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʤʦʨʬʦʣʦʛʠʯʥʘ 

ʩʪʨʫʢʪʫʨʘ ʚ ʥʝʷ.  

ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʧʘʨʘʬʠʥ ʠʟʠʩʢʚʘ ʦʙʝʟʚʦʜʥʷʚʘʥʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ 

ʪʲʢʘʥ ʧʨʝʟ ʚʲʟʭʦʜʷʱʘ ʨʝʜʠʮʘ ʦʪ ʘʣʢʦʭʦʣʠ, ʟʘʧʦʯʚʘʡʢʠ ʩ ʧʦʩʪʘʚʷʥʝʪʦ ʤʫ ʚ 70% 

ʝʪʘʥʦʣ ʟʘ 1 h, ʩʣʝʜ ʢʦʝʪʦ ʢʲʩʯʝʪʦ ʪʲʢʘʥ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ 80% ʝʪʘʥʦʣ ʦʪʥʦʚʦ ʟʘ 1 h, 

ʧʦʩʣʝʜʚʘʥʦ ʦʪ 96% ʝʪʘʥʦʣ ʟʘ 1 h, 100% ʝʪʘʥʦʣ ï 2 ʧʲʪʠ ʦʪ 60 ʜʦ 90 min. ʉʣʝʜʚʘʱʘʪʘ 

ʩʪʲʧʢʘ ʝ ʧʨʦʩʚʝʪʣʷʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʢʝʜʨʦʚʦ ʤʘʩʣʦ, ʜʦʢʘʪʦ ʧʦʪʲʥʝ ʥʘ ʜʲʥʦʪʦ ʥʘ 

ʩʲʜʘ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʦʪʥʝʤʝ ʥʷʢʦʣʢʦ ʜʥʠ. ʉʣʝʜ ʪʨʠʢʨʘʪʥʦ ʧʨʦʤʠʚʘʥʝ ʚ ʙʝʥʟʦʣ (3 

ʧʲʪʠ ʧʦ 10 min), ʤʘʪʝʨʠʘʣʲʪ ʩʝ ʧʦʩʪʘʚʷʰʝ ʚ ʧʨʝʭʦʜʥʘ ʩʨʝʜʘ ʦʪ ʙʝʥʟʦʣ ʠ ʧʘʨʘʬʠʥ ʟʘ 

30 min ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ 56Áʉ. ʉʣʝʜ ʪʦʚʘ ʪʲʢʘʥʥʦʪʦ ʙʣʦʢʯʝ ʩʝ 

ʧʦʩʪʘʚʷʰʝ ʚ ʧʲʨʚʠ ʧʘʨʘʬʠʥ ʟʘ 1 h ʥʘ 56Áʉ ʚ ʪʝʨʤʦʩʪʘʪ, ʩʣʝʜ ʢʦʝʪʦ ʢʲʩʯʝʪʦ ʪʲʢʘʥ 

ʧʨʝʥʦʱʫʚʘ ʚʲʚ ʚʪʦʨʠ ʧʘʨʘʬʠʥ ʜʦ ʩʣʝʜʚʘʱʘʪʘ ʩʫʪʨʠʥ ʩʲʱʦ ʥʘ 56Áʉ, ʩʣʝʜ ʪʦʚʘ ʩʝ 

ʧʨʝʭʚʲʨʣʷʰʝ ʚ ʪʨʝʪʠ ʧʘʨʘʬʠʥ ʟʘ 2 h ʠ ʥʘʢʨʘʷ ʠʟʩʣʝʜʚʘʥʠʷ ʤʘʪʝʨʠʘʣ ʩʝ ʚʢʣʶʯʚʘʰʝ 

ʚ ʧʘʨʘʬʠʥʦʚʦ ʙʣʦʢʯʝ. 

ʈʷʟʘʥʝʪʦ ʥʘ ʧʘʨʘʬʠʥʦʚʠʪʝ ʙʣʦʢʯʝʪʘ ʙʝʰʝ ʠʟʚʲʨʰʝʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʘʨʘʬʠʥʦʚ 

ʤʠʢʨʦʪʦʤ: Biocut ReichertïJung 1130 ʠʣʠ Leica RM 2235 ʧʨʠ ʜʝʙʝʣʠʥʘ ʥʘ ʩʨʝʟʦʚʝʪʝ 

5, 7, 10 Õm, ʢʘʪʦ ʩʝʨʠʡʥʠʪʝ ʩʨʝʟʦʚʝ ʩʝ ʫʣʘʚʷʭʘ ʚʲʨʭʫ ʭʨʦʤ-ʞʝʣʘʪʠʥʠʨʘʥʠ 

ʧʨʝʜʤʝʪʥʠ ʩʪʲʢʣʘ ï ʟʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʷ ʠ ʩʪʲʢʣʘ ʩ ʧʦʢʨʠʪʠʝ ʛʣʠʮʝʨʠʥïʞʝʣʘʪʠʥʘ 

ʟʘ ʨʫʪʠʥʥʦ ʦʮʚʝʪʷʚʘʥʝ.  

3.2.2 ʈʫʪʠʥʥʦ ʦʮʚʝʪʷʚʘʥʝ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ 

3.2.3 ʆʮʚʝʪʷʚʘʥʝ ʩ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ 

3.2.4 ʆʮʚʝʪʷʚʘʥʝ ʧʦ ʤʝʪʦʜʘ Bismark brown 

3.2.5 ʆʮʚʝʪʷʚʘʥʝ ʧʦ ʤʝʪʦʜʘ ʥʘ van Gieson 

3.2.6 ʊʨʠʭʨʦʤʥʦ ʦʮʚʝʪʷʚʘʥʝ ʩ Azan ʧʦ Heidenhain  

3.2.7 ʆʮʚʝʪʷʚʘʥʝ ʩ ʦʨʮʝʠʥ  

3.3  ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠ ʤʝʪʦʜʠ 

 ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠʪʝ ʨʝʘʢʮʠʠ ʩʝ ʠʟʚʲʨʰʚʘʭʘ ʚʲʨʭʫ ʧʘʨʘʬʠʥʦʚʠ ʩʨʝʟʦʚʝ ʩ 

ʜʝʙʝʣʠʥʘ ʥʘ ʩʨʝʟʦʚʝʪʝ 5, 7 ʠ 10 Õm ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

1. ɼʝʧʘʨʘʬʠʥʠʨʘʥʝ ʥʘ ʧʘʨʘʬʠʥʦʚʠʪʝ ʩʨʝʟʦʚʝ ʠ ʜʦʚʝʞʜʘʥʝʪʦ ʠʤ ʜʦ ʚʦʜʘ. 

ɼʝʧʘʨʘʬʠʥʠʨʘʥʝʪʦ ʥʘ ʩʨʝʟʦʚʝʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʰʝ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: ʢʩʠʣʦʣ: 3 

ʧʲʪʠ x 5 min, ʘʙʩʦʣʶʪʝʥ  ʝʪʠʣʦʚ ʘʣʢʦʭʦʣ 100% ï 2 x 3 min, 96% ʝʪʠʣʦʚ ʘʣʢʦʭʦʣ ï 

3 min, 80% ʝʪʠʣʦʚ ʘʣʢʦʭʦʣ ï 3 min. 70% ʝʪʠʣʦʚ ʘʣʢʦʭʦʣ ï 3 min, ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ: 

2 ʧʲʪʠ x 5 min.  

2. ɼʝʤʘʩʢʠʨʘʥʝ ʥʘ ʘʥʪʠʛʝʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʫʨʝʜ ʟʘ ʚʘʨʝʥʝ ʥʘ ʧʘʨʘ ʟʘ 30 ʤʠʥ. 

2.1  ʇʨʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠʪʝ ʨʝʘʢʮʠʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʨʠʧʪʘʟʘ ʩʤʝ 

ʠʟʧʦʣʟʚʘʣʠ EnVision Flex ʙʫʬʝʨ ʩ pH = 9.0; 

2.2  ʇʨʠ ʨʝʘʢʮʠʠʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ 0.01M 

ʮʠʪʨʘʪʝʥ ʙʫʬʝʨ ʩ pH = 6.0; 

3. ʀʟʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ 2 ʭ 5 ʤʠʥ. 
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3.1 ʇʨʦʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʨʠʧʪʘʟʘ ʩ EnVision Flex Wash 

Buffer (DM) ʥʘ Dako. 

3.2  ʇʨʦʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʩ 0.01M PBS ʩ pH 

= 7.4 (ʬʦʩʬʘʪʥʦ ʙʫʬʝʨʠʨʘʥ ʨʘʟʪʚʦʨ ʥʘ ʥʘʪʨʠʝʚ ʭʣʦʨʠʜ). 

4. ɹʣʦʢʠʨʘʥʝ ʥʘ ʝʥʜʦʛʝʥʥʘʪʘ ʧʝʨʦʢʩʠʜʘʟʘ. 

4.1 ʇʨʠ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʨʠʧʪʘʟʘ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ Peroxidase ï 

Blocking Reagent SM801 ʟʘ 5 ʤʠʥ. 

4.2  ʇʨʠ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ 1.2% 

ʚʦʜʦʨʦʜʝʥ ʧʝʨʦʢʩʠʜ ʚ ʘʙʩʦʣʶʪʝʥ ʤʝʪʘʥʦʣ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 30 min. 

ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

5. ʀʟʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ 3 x 5 ʤʠʥ. 

6. ʇʨʝʠʥʢʫʙʠʨʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʩ 0.01 M PBS, 

ʩʲʜʲʨʞʘʱ 5% ʥʦʨʤʘʣʝʥ ʢʦʟʠ ʩʝʨʫʤ ʟʘ 1 ʯʘʩ ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʥʝʩʧʝʮʠʬʠʯʥʦʪʦ ʧʝʨʦʢʩʠʜʘʟʥʦ ʦʮʚʝʪʷʚʘʥʝ.  

7. ʅʘʢʘʧʚʘʥʝ ʥʘ ʧʲʨʚʠʯʥʦʪʦ ʘʥʪʠʪʷʣʦ ʠ ʠʥʢʫʙʘʮʠʷ ʚʲʚ ʚʣʘʞʥʘ ʢʘʤʝʨʘ ʧʨʠ 

4ÁC ʟʘ 24 ʯʘʩʘ. 

7.1 FLEX Monoclonal Mouse Anti-Human Mast Cell Tryptase ʂʣʦʥ AA1, 

Ready to Use ʥʘ Dako ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʨʠʧʪʘʟʘ. 

7.2  ɿʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ anti-Serotonin ʘʥʪʠʪʷʣʦ 

(S5545 ʥʘ Sigma-Aldrich ʚ ʨʘʙʦʪʥʦ ʨʘʟʨʝʞʜʘʥʝ 1:2000). 

8. ʀʟʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ 3 x 5 min 

8.1 ʇʨʦʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʨʠʧʪʘʟʘ ʩ EnVision Flex Wash 

Buffer (DM) ʥʘ Dako. 

8.2  ʇʨʦʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʩ 0.01M PBS ʩ pH 

= 7.4 (ʬʦʩʬʘʪʥʦ ʙʫʬʝʨʠʨʘʥ ʨʘʟʪʚʦʨ ʥʘ ʥʘʪʨʠʝʚ ʭʣʦʨʠʜ). 

9. ʀʥʢʫʙʘʮʠʷ ʩ ʚʪʦʨʦʪʦ (ʤʦʩʪʦʚʦ) ʘʥʪʠʪʷʣʦ. 

9.1 EnVision Flex/HRP SM802, Ready to Use ʥʘ Dako ʟʘ 40 min. 

  ɹʠʦʪʠʥʠʣʠʨʘʥ ʘʥʪʠʟʘʝʰʢʠ IgG, ʧʨʦʠʟʚʝʜʝʥ ʚ ʢʦʟʘ (Sigma Aldrich) ʚ 3% 

ʥʦʨʤʘʣʝʥ ʢʦʟʠ ʩʝʨʫʤ ʚ 0.01M PBS (ʨʘʙʦʪʥʦ ʨʘʟʨʝʞʜʘʥʝ 1:250). ʀʥʢʫʙʘʮʠʷʪʘ ʩ 

ʚʪʦʨʦʪʦ ʘʥʪʠʪʷʣʦ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʩʝ ʠʟʚʲʨʰʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 1 h ʥʘ 

ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

10. ʀʟʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ 3 x 5 min.  

11. ʀʥʢʫʙʘʮʠʷ ʥʘ ʩʨʝʟʦʚʝʪʝ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ ʚ ABC ʢʦʤʧʣʝʢʩ 

(Vector Laboratories). ɺʨʝʤʝʪʦ ʟʘ ʠʥʢʫʙʘʮʠʷ ʝ 1 h ʚʲʚ ʚʣʘʞʥʘ ʢʘʤʝʨʘ ʥʘ 

ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʀʥʢʫʙʘʮʠʦʥʥʠʷʪ ʨʘʟʪʚʦʨ ʩʝ ʧʨʠʛʦʪʚʷ 30 min ʧʨʝʜʠ 

ʫʧʦʪʨʝʙʘ (6.26 Õl A+6.26 Õl B ʚ 1 ml 0.01M PBS). 

12. ʀʟʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ 3 ʭ 5 min. 

13.  ɺʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʨʝʘʢʮʠʠʪʝ ʦʪ 5 ʜʦ 15 min ʥʘ ʪʲʤʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ  

3,3'-ʜʠʘʤʠʥʦʙʝʥʟʠʜʠʥ ʪʝʪʨʘʭʠʜʨʦʭʣʦʨʠʜ (DAB). 

14. ʀʟʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʩ ʯʝʰʤʷʥʘ ʚʦʜʘ, ʟʘ ʜʘ ʩʧʨʝʤ ʨʝʘʢʮʠʷʪʘ ʥʘ DAB. 

15.  ʀʟʤʠʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʩ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. 

16.  ʉʣʝʜʚʘ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʩʨʝʟʦʚʝʪʝ ʧʨʝʟ ʚʲʟʭʦʜʷʱʘ ʨʝʜʠʮʘ ʦʪ ʘʣʢʦʭʦʣʠ, 

ʧʨʦʩʚʝʪʣʷʚʘʥʝ ʚ ʢʩʠʣʦʣ ʠ  ʚʢʣʶʯʚʘʥʝ ʚ ʝʥʪʝʣʘʥ. 
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ɯV. ʈ ɽ ɿ ʋ ʃ ʊ ɸ ʊ ʀ 

4.1 ʅʦʨʤʘʣʝʥ ʤʦʨʬʦʣʦʛʠʯʝʥ ʩʪʨʦʝʞ ʥʘ ʝʟʠʢ 

ɺ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʫʩʪʘʥʦʚʠʭʤʝ, ʯʝ ʝʟʠʢʲʪ ʧʨʠ 

ʧʣʲʭʦʚʝʪʝ Wistar ʝ ʜʦʙʨʝ ʨʘʟʚʠʪ ʤʫʩʢʫʣʝʩʪ ʦʨʛʘʥ, ʢʦʡʪʦ ʠʤʘ ʫʜʲʣʞʝʥʘ ʬʦʨʤʘ ʚ 

ʨʦʩʪʨʦ-ʢʘʫʜʘʣʥʘʪʘ ʧʦʩʦʢʘ (ʌʠʛ. 1A, B). ʀʥʪʝʨʤʦʣʘʨʥʘʪʘ ʠʟʧʲʢʥʘʣʦʩʪ ʝ ʥʘʡ-

ʰʠʨʦʢʘʪʘ ʯʘʩʪ ʥʘ ʝʟʠʢʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʢʦʨʝʥʘ ʠ ʪʷʣʦʪʦ ʥʘ ʝʟʠʢʘ (ʌʠʛ. 1A, B). 

ʄʝʜʠʘʣʥʘʪʘ ʙʨʘʟʜʘ ʩʝ ʧʨʦʩʪʠʨʘ ʦʪ ʚʲʨʭʘ ʜʦ ʩʨʝʜʘʪʘ ʥʘ ʛʲʨʙʘ ʥʘ ʝʟʠʢʘ (Fig. 1B). 

 

ʌʠʛʫʨʘ 1. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʝʟʠʢʘ ʥʘ ʧʣʲʭ ʩ ʦʟʥʘʯʝʥʘ ʤʝʜʠʘʣʥʘ ʙʨʘʟʜʘ, 

ʠʥʪʝʨʤʦʣʘʨʥʘ ʠʟʧʲʢʥʘʣʦʩʪ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʘʧʠʣʠʪʝ ʧʦ ʜʦʨʟʘʣʥʘʪʘ 
ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ ʧʨʠ ʧʣʲʭ. 

 

ʅʘʙʣʶʜʘʚʘʥʠʪʝ ʠʟʭʦʜʷʱʠ ʢʘʥʘʣʠ ʥʘ ʞʣʝʟʠ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʢʦʨʝʥʘ ʥʘ ʝʟʠʢʘ. ɽʟʠʢʦʚʘʪʘ ʶʟʜʠʯʢʘ (frenulum linguae) ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ 

ʣʠʛʘʚʠʯʥʘ ʛʲʥʢʘ, ʢʦʷʪʦ ʩʚʲʨʟʚʘ ʝʟʠʢʘ ʩ ʧʦʜʘ ʥʘ ʫʩʪʥʘʪʘ ʢʫʭʠʥʘ ʠ ʩʝ ʣʦʢʘʣʠʟʠʨʘ ʚ 

ʩʨʝʜʘʪʘ ʥʘ ʟʦʥʘʪʘ ʤʝʞʜʫ ʚʲʨʭʘ ʠ ʪʷʣʦʪʦ ʦʪ ʚʝʥʪʨʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ. 

ʃʠʛʘʚʠʮʘʪʘ ʧʦʢʨʠʚʘ ʜʦʨʟʘʣʥʘʪʘ, ʚʝʥʪʨʘʣʥʘʪʘ ʠ ʩʪʨʘʥʠʯʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ ʝʟʠʢʘ. 

ʍʘʨʘʢʪʝʨʠʟʠʨʘ ʩʝ ʩ ʥʝʨʘʚʥʦʤʝʨʥʘ ʧʦʚʲʨʭʥʦʩʪ ʚʲʨʭʫ ʛʨʲʙʥʘʪʘ (ʜʦʨʟʘʣʥʘʪʘ) 

ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʦʙʨʘʟʫʚʘʥʠʷ (ʧʘʧʠʣʠ) ʢʦʠʪʦ 

ʠʤʘʪ ʩʭʦʜʥʘ ʩʪʨʫʢʪʫʨʘ, ʥʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨ (ʌʠʛ. 1A, B). 

ɼʦʨʟʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ ʝ ʧʦʢʨʠʪʘ ʯʘʩʪʠʯʥʦ ʦʪ ʤʥʦʛʦʩʣʦʝʥ ʧʣʦʩʲʢ 

ʚʨʦʛʦʚʷʚʘʱ ʝʧʠʪʝʣ (Ep) (ʌʠʛ. 2ɸ, B). ʇʦʜ ʝʧʠʪʝʣʘ ʩʝ ʨʘʟʧʦʣʘʛʘ ʩʦʙʩʪʚʝʥʘʪʘ 
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ʧʣʘʩʪʠʥʢʘ (lamina propria, LP), ʢʦʷʪʦ ʝ ʦʪʜʝʣʝʥʘ ʦʪ ʝʧʠʪʝʣʘ ʯʨʝʟ ʙʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ. 

Lamina propria ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ ʨʝʭʘʚʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʪʲʢʘʥ, ʚ ʢʦʷʪʦ ʩʝ ʚʢʣʶʯʚʘʪ 

ʤʥʦʞʝʩʪʚʦ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ ʠ ʥʝʨʚʥʠ ʚʣʘʢʥʘ (ʌʠʛ. 2ɸ, B). 

ʌʠʛʫʨʘ 2. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʪ ʜʦʨʟʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ ʧʨʠ ʧʣʲʭ 
ʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ (A)  ʦʨʮʝʠʥ ʠ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ (ɺ). (ɸ) 
ɽʧʠʪʝʣʲʪ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʯʝʪʠʨʠ ʩʣʦʷ: ʙʘʟʘʣʝʥ (1), ʰʠʧʝʩʪ (2), ʛʨʘʥʫʣʦʟʝʥ (3) ʠ 

ʨʦʛʦʚ ʩʣʦʡ (4). ʉ ʚʨʲʭ ʥʘ ʩʪʨʝʣʘ ʩʘ ʦʟʥʘʯʝʥʠ ʥʠʰʢʦʚʠʜʥʠ ʧʘʧʠʣʠ (A), ʘ ʩʲʩ ʩʪʨʝʣʘ 
ʝ ʧʦʢʘʟʘʥʘ ʛʲʙʦʚʠʜʥʘ ʧʘʧʠʣʘ (B). Ep ï ʝʧʠʪʝʣ, LP ï ʩʦʙʩʪʚʝʥʘ ʧʣʘʩʪʠʥʢʘ (lamina 
propria), SM ï ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ ʪʲʢʘʥ, MC ï ʤʘʩʪʦʮʠʪʠ, BV ï 

ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 200 Õm. 

 

ɽʧʠʪʝʣʲʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʯʝʪʠʨʠ ʩʣʦʷ: ʙʘʟʘʣʝʥ, ʰʠʧʝʩʪ, ʛʨʘʥʫʣʦʟʝʥ ʠ ʨʦʛʦʚ ʩʣʦʡ 

(ʌʠʛ. 2A; 3). ɹʘʟʘʣʥʠʷʪ ʩʣʦʡ ʚʢʣʶʯʚʘ ʝʧʠʪʝʣʥʠ ʢʣʝʪʢʠ ʩ ʧʨʠʟʤʘʪʠʯʥʘ ʠʣʠ ʢʫʙʠʯʥʘ 

ʬʦʨʤʘ, ʢʦʠʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʙʘʟʘʣʥʘʪʘ ʤʝʤʙʨʘʥʘ  (ʌʠʛ. 2A; 

3). ʊʝ ʠʤʘʪ ʦʚʘʣʥʠ ʭʠʧʝʨʭʨʦʤʥʠ ʷʜʨʘ ʠ ʙʘʟʦʬʠʣʥʘ ʮʠʪʦʧʣʘʟʤʘ (ʌʠʛ. 2A; 3). 

ʐʠʧʝʩʪʠʷʪ ʩʣʦʡ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʥʷʢʦʣʢʦ ʨʝʜʘ ʛʦʣʝʤʠ ʢʣʝʪʢʠ ʩ ʥʝʧʨʘʚʠʣʥʘ 

ʤʥʦʛʦʲʛʲʣʥʘ ʬʦʨʤʘ, ʢʦʠʪʦ ʢʦʥʪʘʢʪʫʚʘʪ ʧʦʤʝʞʜʫ ʩʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʟʨʘʩʪʲʮʠ ʧʦʜ 

ʬʦʨʤʘʪʘ ʥʘ ʰʠʧʦʚʝ. ʉ ʧʨʠʙʣʠʞʘʚʘʥʝ ʢʲʤ ʛʨʘʥʫʣʦʟʥʠʷ ʩʣʦʡ, ʝʧʠʪʝʣʥʠʪʝ ʢʣʝʪʢʠ 

ʠʟʜʲʣʞʘʚʘʪ ʬʦʨʤʘʪʘ ʩʠ ʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʫʩʧʦʨʝʜʥʦ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʝʧʠʪʝʣʘ 

(ʌʠʛ. 2A; 3). ɻʨʘʥʫʣʦʟʥʠʷʪ ʩʣʦʡ ʩʝ ʦʙʨʘʟʫʚʘ ʦʪ ʥʷʢʦʣʢʦ ʨʝʜʘ ʢʣʝʪʢʠ ʩ ʛʦʣʷʤʘ 

ʦʚʘʣʥʘ ʬʦʨʤʘ ʠ ʛʨʘʥʫʣʠʨʘʥʘ ʮʠʪʦʧʣʘʟʤʘ. ʂʣʝʪʢʠʪʝ ʥʘ ʛʨʘʥʫʣʦʟʥʠʷ ʩʣʦʡ ʩʝ 

ʧʦʜʣʘʛʘʪ ʥʘ ʜʦʩʪʘ ʧʦ-ʠʟʨʘʟʝʥʠ ʧʨʦʤʝʥʠ: ʪʝ ʩʪʘʚʘʪ ʧʦ-ʧʣʲʪʥʠ ʠ ʧʣʦʩʢʠ. ʅʘʡ-

ʧʦʚʲʨʭʥʦʩʪʥʦ ʨʘʟʧʦʣʦʞʝʥ ʝ ʨʦʛʦʚʠʷʪ ʩʣʦʡ (ʌʠʛ. 2A; 3) ʢʦʡʪʦ ʩʝ ʦʙʨʘʟʫʚʘ ʦʪ ʧʣʦʩʢʠ 

ʙʝʟʷʜʨʝʥʠ ʢʣʝʪʢʠ. 

ʇʦ ʜʦʨʟʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʣʠʯʠʝ ʥʘ ʛʦʣʷʤ ʙʨʦʡ 

ʧʘʧʠʣʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʣʠʯʥʠ ʧʦ ʨʘʟʤʝʨ, ʬʦʨʤʘ ʠ ʣʦʢʘʣʠʟʘʮʠʷ. ʅʠʰʢʦʚʠʜʥʠʪʝ ʧʘʧʠʣʠ 

ʩʘ ʩʲʩʨʝʜʦʪʦʯʝʥʠ ʥʘ ʚʲʨʭʘ, ʜʦʨʟʘʣʥʘʪʘ ʠ ʩʪʨʘʥʠʯʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ ʝʟʠʢʘ (ʌʠʛ. 

1B; 2A). ʊʝ ʠʤʘʪ ʪʲʥʢʘ, ʫʜʲʣʞʝʥʘ ʬʦʨʤʘ ʩʲʩ ʟʘʦʩʪʨʝʥʠ ʠ ʟʘʦʙʣʝʥʠ ʚʲʨʭʦʚʝ. 

ɻʲʙʦʚʠʜʥʠ ʧʘʧʠʣʠ ʧʨʠʣʠʯʘʪ ʥʘ ʢʫʧʦʣʦʦʙʨʘʟʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʦ 

ʜʦʨʟʘʣʥʘʪʘ, ʩʪʨʘʥʠʯʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʠ ʦʢʦʣʦ ʤʝʜʠʘʣʥʘʪʘ ʙʨʘʟʜʘ ʥʘ ʝʟʠʢʘ  

(ʌʠʛ. 1B; 2ɺ). 



 13 

ʌʠʛʫʨʘ 3. ʆʮʚʝʪʷʚʘʥʝ ʧʦ ɺʘʥ ɻʠʟʦʥ, ʚʠʟʫʘʣʠʟʠʨʘʱʦ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʪʲʢʘʥ ʚ 
lamina propria (LP) ʚ ʝʟʠʢ ʦʪ ʧʣʲʭ. ɽʧʠʪʝʣʲʪ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʯʝʪʠʨʠ ʩʣʦʷ: ʙʘʟʘʣʝʥ 
(1), ʰʠʧʝʩʪ (2), ʛʨʘʥʫʣʦʟʝʥ (3) ʠ ʨʦʛʦʚ ʩʣʦʡ (4). Ep ï ʝʧʠʪʝʣ, SM ï ʥʘʧʨʝʯʥʦ 

ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ ʪʲʢʘʥ, BV ï ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 Õm. 

ʌʠʛʫʨʘ 4. ʌʨʦʥʪʘʣʥʠ ʩʨʝʟʦʚʝ ʥʘ ʝʟʠʢʘ ʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ (A), 

ɹʠʩʤʘʨʢ ɹʨʘʫʥ ʠ ʦʨʮʝʠʥ (B), ʊʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ (C, D). Ep ï ʝʧʠʪʝʣ, LP ï ʩʦʙʩʪʚʝʥʘ 
ʧʣʘʩʪʠʥʢʘ (lamina propria), SM ï ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ ʪʲʢʘʥ, GL ï 
ʞʣʝʟʠ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 200 Õm (A, B), 500 Õm (C), 100 Õm (D). 
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ɿʘ ʜʘ ʠʟʩʣʝʜʚʘʤʝ, ʚ ʜʝʪʘʡʣʠ, ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʝʟʠʢʘ ʥʘʧʨʘʚʠʭʤʝ ʩʨʝʟʦʚʝ ʚʲʚ 

ʬʨʦʥʪʘʣʥʘʪʘ (ʌʠʛ. 4), ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ (ʌʠʛ. 5) ʠ ʩʘʛʠʪʘʣʥʘʪʘ ʨʘʚʥʠʥʘ (ʌʠʛ. 6) 

ʦʢʦʣʦ ʮʝʥʪʲʨʘ ʥʘ ʪʷʣʦʪʦ ʥʘ ʝʟʠʢʘ. ʉʘʛʠʪʘʣʥʠʪʝ ʩʨʝʟʦʚʝ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘʡ-ʛʦʣʷʤʘ 

ʧʣʦʱ ʟʘ ʧʨʦʫʯʚʘʥʝ ʥʘ ʝʜʠʥʠʯʝʥ ʩʨʝʟ, ʢʘʢʪʦ ʠ ʩʘ ʧʦ-ʧʦʜʭʦʜʷʱʠ ʦʪ ʜʨʫʛʠʪʝ ʩʨʝʟʦʚʝ 

ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʠʷ ʢʘʥʘʣ ʧʨʠ ʠʛʣʦʫʙʦʞʜʘʥʝ ʥʘ ʝʟʠʢʘ. 

ʀʟʧʦʣʟʚʘʥʠʪʝ ʦʮʚʝʪʷʚʘʥʠʷ ʜʦʙʨʝ ʚʠʟʫʘʣʠʟʠʨʘʭʘ ʤʘʩʪʦʮʠʪʠʪʝ, ʢʨʲʚʦʥʦʩʥʠʪʝ 

ʩʲʜʦʚʝ ʠ ʤʫʩʢʫʣʘʪʫʨʘʪʘ. 

ʌʠʛʫʨʘ 5. ʍʦʨʠʟʦʥʪʘʣʥʠ ʩʨʝʟʦʚʝ ʦʪ ʝʟʠʢʘ ʥʘ ʧʣʲʭ ʦʮʚʝʪʝʥʠ ʩ (A, B) ʭʝʤʘʪʦʢʩʠʣʠʥ 

ʠ ʝʦʟʠʥ (HE), (C) ɹʠʩʤʘʨʢ ʙʨʘʫʥ (BB) ʠ (D) ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ (TB). Ep ï ʝʧʠʪʝʣ, 
SM ï ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ ʪʲʢʘʥ. ʉʲʩ ʩʪʨʝʣʢʘ ʩʘ ʦʟʥʘʯʝʥʠ ʤʘʩʪʦʮʠʪʠ. 
ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 500 Õm 

 

ɺ ʥʷʢʦʠ ʫʯʘʩʪʲʮʠ ʥʘ ʣʠʛʘʚʠʯʥʠʷʪ ʩʣʦʡ ʫʩʪʘʥʦʚʷʚʘʤʝ ʣʝʢʠ ʨʘʟʣʠʢʠ ʚ 

ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʝʧʠʪʝʣʘ. ɼʦʙʨʝ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʥʠʰʢʦʚʠʜʥʠʪʝ ʠ ʛʲʙʦʚʠʜʥʠʪʝ 

ʧʘʧʠʣʠ, ʢʘʢʪʦ ʠ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʧʦʜ ʪʷʭ ʚʢʫʩʦʚʠ ʣʫʢʦʚʠʮʠ. 

ʇʦʜ lamina propria ʧʦ-ʜʲʣʙʦʢʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʬʘʩʮʠʷʪʘ ʠ ʝʧʠʤʠʟʠʫʤʲʪ 

(epimysium) ʥʘ  ʩʦʙʩʪʚʝʥʠʪʝ ʤʫʩʢʫʣʠ ʥʘ ʝʟʠʢʘ, ʦʬʦʨʤʝʥ ʢʘʪʦ ʘʧʦʥʝʚʨʦʟʘ, ʢʘʢʪʦ ʠ 

ʝʟʠʢʦʚʘʪʘ ʧʨʝʛʨʘʜʘ (septum lingue), ʧʨʦʜʲʣʞʘʚʘʱʘ ʚ ʧʦʜʝʟʠʯʥʘʪʘ ʤʝʤʙʨʘʥʘ.  
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ʌʠʛʫʨʘ 6. ʉʘʛʠʪʘʣʥʠ ʩʨʝʟʦʚʝ ʦʪ ʝʟʠʢ ʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ (A) ʠ ʩ 
ʦʨʮʝʠʥ ʠ ɹʠʩʤʘʨʢ ʙʨʘʫʥ (ɺ). Ep ï ʝʧʠʪʝʣ, LP ï lamina propria, SM ï ʥʘʧʨʝʯʥʦ 

ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ ʪʲʢʘʥ. ʉʲʩ ʩʪʨʝʣʢʘ ʩʘ ʦʟʥʘʯʝʥʠ ʤʘʩʪʦʮʠʪʠ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ 
= 100 Õm(A), 200 Õm (B). 

ɺʩʠʯʢʠ ʠʟʙʨʦʝʥʠ ʩʪʨʫʢʪʫʨʠʪʝ ʤʦʛʘʪ ʜʘ ʨʝʘʛʠʨʘʪ ʧʨʠ ʘʢʫʧʫʥʢʪʫʨʘ ʥʘ 

ʝʟʠʢʘ.ʉʪʨʫʧʚʘʥʠʷ ʥʘ ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ  ʦʪʢʨʠʚʘʤʝ ʚ ʩʦʙʩʪʚʝʥʘʪʘ ʧʣʘʩʪʠʥʢʘ, ʦʢʦʣʦ 

ʩʣʶʥʯʝʥʠʪʝ ʞʣʝʟʠ ʠ ʬʘʩʮʠʷʪʘ. ɽʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ ʤʥʦʛʦ ʜʦʙʨʝ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘʪ ʩ 

ʦʮʚʝʪʷʚʘʥʝ ʩ ʦʨʮʝʠʥ (ʌʠʛ. 7A, B) 

ʌʠʛʫʨʘ 7. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʪ ʝʟʠʢ ʦʮʚʝʪʝʥʠ ʩ ʦʨʮʝʠʥ (A, B) ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ 
ʥʘ ʝʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ ʚ lamina propria (A) ʠ ʩʨʝʜ ʤʫʩʢʫʣʘʪʫʨʘʪʘ (B). Ep ï ʝʧʠʪʝʣ, 
LP ï lamina propria, SM ï ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ ʪʲʢʘʥ. ʉʲʩ ʩʪʨʝʣʢʘ ʩʘ 

ʦʟʥʘʯʝʥʠ ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 Õm 

 

ʉʨʝʜ ʤʫʩʢʫʣʘʪʫʨʘʪʘ, ʟʘʦʙʠʢʦʣʝʥʠ ʦʪ ʧʨʠʣʝʞʘʱʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʪʲʢʘʥ, ʩʝ 

ʚʠʟʫʘʣʠʟʠʨʘʪ ʥʘʜʣʲʞʥʦ (ʌʠʛ. 8) ʠʣʠ ʥʘʧʨʝʯʥʦ ʧʨʝʨʷʟʘʥʠ ʥʝʨʚʥʠ ʚʣʘʢʥʘ. ɼʦʨʠ ʩ 

ʢʣʘʩʠʯʝʩʢʠʪʝ ʭʠʩʪʦʣʦʛʠʯʥʠ ʪʝʭʥʠʢʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʣʠʯʠʝ ʥʘ 

ʥʘʧʨʝʯʥʦ ʧʨʝʨʷʟʘʥʠ ʛʘʥʛʣʠʡ (ʌʠʛ. 9A, B). 

ɺ ʜʲʣʙʦʯʠʥʘ ʩʨʝʜ ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʟʠʢʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʩʪʨʫʧʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʝʤʠ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ (ʌʠʛ. 10). 
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ʌʠʛʫʨʘ 8. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʦʪ ʝʟʠʢ ʥʘ ʧʣʲʭ ʦʮʚʝʪʝʥʘ ʩ ɸʟʘʥ ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ 
ʥʘʜʣʲʞʥʦ ʧʨʝʨʷʟʘʥʦ ʥʝʨʚʥʦ ʚʣʘʢʥʦ (nf). 

 

ʌʠʛʫʨʘ 9. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʪ ʝʟʠʢ ʦʮʚʝʪʝʥʠ ʩ ɸʟʘʥ (A)  ʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ 
ʝʦʟʠʥ (B). ʉʪʨʝʣʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ ʧʨʝʨʷʟʘʥʠ ʛʘʥʛʣʠʡ, ʚ ʢʦʠʪʦ ʤʥʦʛʦ ʜʦʙʨʝ ʩʝ 

ʚʠʟʫʘʣʠʟʠʨʘʪ ʛʦʣʝʤʠʪʝ ʛʘʥʣʠʡʥʠ ʢʣʝʪʢʠ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 Õm 
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ʌʠʛʫʨʘ 10. ʆʮʚʝʪʷʚʘʥʝ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ ʚʠʟʫʘʣʠʟʠʨʘʱʦ ʥʘʧʨʝʯʥʦ 

ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʚ ʝʟʠʢʘ ʠ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʩʨʝʜ ʤʫʩʢʫʣʘʪʫʨʘʪʘ 

ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ. BV ï ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ, SM ï ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ 
ʪʲʢʘʥ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 Õm. 

 

ʌʠʛʫʨʘ 11.  ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʪ ʝʟʠʢʘ ʥʘ ʧʣʲʭ, ʚʠʟʫʘʣʠʟʠʨʘʱʠ ʥʘʣʠʯʠʝʪʦ ʥʘ 
ʩʝʨʦʪʦʥʠʥ ʧʦʟʠʪʠʚʥʠ ʤʘʩʪʦʮʠʪʠ, ʨʘʟʧʨʲʩʥʘʪʠ ʩʨʝʜ ʩʥʦʧʦʚʝ ʦʪ ʥʘʧʨʝʯʥʦ 
ʥʘʙʨʘʟʜʝʥʠ ʤʫʩʢʫʣʥʠ ʚʣʘʢʥʘ (A) ʠʣʠ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ 

ʚ ʤʫʩʢʫʣʘʪʫʨʘʪʘ. BV ï ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ, SM ï ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʥʘ 
ʪʲʢʘʥ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 Õm. 

 

ɺ ʙʣʠʟʦʩʪ ʜʦ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʥʘʙʣʶʜʘʚʘʭʤʝ ʩʪʨʫʧʚʘʥʝ ʥʘ ʩʝʨʦʪʦʥʠʥ 

ʧʦʟʠʪʠʚʥʠ ʤʘʩʪʦʮʠʪʠ (ʌʠʛ. 11A, B). ʊʷʭʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʝ ʧʦ-ʭʦʤʦʛʝʥʥʦ ʚ 
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ʤʫʩʢʫʣʘʪʫʨʘʪʘ, ʜʦʢʘʪʦ ʚ lamina propria ʪʝ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚ ʨʝʜʠʮʠ (ʌʠʛ. 12). ʉʨʝʜ 

ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʪʲʢʘʥ ʥʘ ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʤʘʩʪʦʮʠʪʠʪʝ ʩʘ 

ʝʜʠʥʠʯʥʦ ʧʨʝʜʩʪʘʚʝʥʠ ʠʣʠ ʛʨʫʧʠʨʘʥʠ ʧʦ ʥʷʢʦʣʢʦ ʦʢʦʣʦ ʥʝʨʚʥʠʪʝ ʩʥʦʧʦʚʝ ʠ 

ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ (ʌʠʛ. 13). 

ʌʠʛʫʨʘ 12. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, ʚʠʟʫʘʣʠʟʠʨʘʱʠ ʤʘʩʪʦʮʠʪʠ ʚ lamina propria, 
ʦʮʚʝʪʝʥʠ ʩ ɹʠʩʤʘʨʢ ʙʨʘʫʥ (A, C, E) ʠ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ (B, D, F) ʧʨʠ 20 ʜʥʝʚʥʠ 

(ɸ, ɺ), 3 ʤʝʩʝʯʥʠ (C, D) ʠ 1 ʛʦʜʠʰʥʠ (E, F) ʝʟʠʮʠ ʦʪ ʧʣʲʭʦʚʝ Wistar. Ep ï ʝʧʠʪʝʣ, 
LP ï lamina propria, MC ï ʤʘʩʪʦʮʠʪʠ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 ɛm. 
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ʌʠʛʫʨʘ 13. ʄʘʩʪʦʮʠʪʠ ʩʨʝʜ ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ, ʦʮʚʝʪʝʥʠ ʩ 

ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ (A, C, E) ʠ ɹʠʩʤʘʨʢ ʙʨʘʫʥ  (B, D, F) ʧʨʠ 20 ʜʥʝʚʥʠ (ɸ, ɺ), 3 
ʤʝʩʝʯʥʠ (C, D) ʠ 1 ʛʦʜʠʰʥʠ (E, F) ʝʟʠʮʠ ʦʪ ʧʣʲʭʦʚʝ Wistar. MC ï ʤʘʩʪʦʮʠʪʠ,  ʄ ï 
ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘ ʤʫʩʢʫʣʘʪʫʨʘ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 ɛm 

 

 

 

 

 

 



 20 

ʌʠʛʫʨʘ 14. ʉʪʲʣʙʯʝʩʪʘ ʜʠʘʛʨʘʤʘ, ʧʨʝʜʩʪʘʚʷʱʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ʤʘʩʪʦʮʠʪʠʪʝ ʚ lamina propria ʠ ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʧʨʠ 20 
ʜʥʝʚʥʠ, 3 ʤʝʩʝʯʥʠ ʠ 1 ʛʦʜʠʰʥʠ ʧʣʲʭʦʚʝ (ʜʘʥʥʠʪʝ ʩʘ ʩʘʤʦ ʦʪ ʘʥʘʣʠʟ ʧʨʠ ʦʮʚʝʪʷʚʘʥʝ 
ʧʦ ʤʝʪʦʜʘ ʥʘ Bismarck Brown). ʉʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ ʝ ʠʟʚʲʨʰʝʥ ʯʨʝʟ 

ʝʜʥʦʬʘʢʪʦʨʝʥ ʘʥʘʣʠʟ (ANOVA) ʧʦʩʣʝʜʚʘʥ ʦʪ  ʧʦʩʪ-ʭʦʢ ʪʝʩʪ ʥʘ Turkey ʟʘ 
ʤʥʦʞʝʩʪʚʦ ʩʨʘʚʥʝʥʠʷ. *p<0,01 (ʩʧʨʷʤʦ 3 ʤʝʩʝʯʥʠ); &p<0,01 (ʩʧʨʷʤʦ 20 ʜʥʝʚʥʠ). 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ, ʚ ʝʟʠʢʘ ʥʘ ʧʣʲʭ, ʝ ʨʘʟʣʠʯʥʦ ʤʝʞʜʫ ʧʣʲʭʦʚʝ 

ʥʘ ʚʲʟʨʘʩʪ 20 ʜʥʠ, 3 ʤʝʩʝʮʘ ʠ 1 ʛʦʜʠʥʘ. ʇʨʠ ʧʣʲʭʦʚʝ ʥʘ 20 ʜʥʠ ʠ 3 ʤʝʩʝʮʘ 

ʥʘʙʣʶʜʘʚʘʭʤʝ ʧʦʚʝʯʝ ʤʘʩʪʦʮʠʪʠ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʜʲʣʙʦʢʠʷ ʤʫʩʢʫʣʝʥ ʩʣʦʡ ʥʘ ʝʟʠʢʘ 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ lamina propria.  

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʝʥ ʙʨʦʡ ʤʘʩʪʦʮʠʪʠ (MCs) ʧʨʠ ʨʘʟʣʠʯʥʠ ʚʲʟʨʘʩʪʠ (20 ʜʥʝʚʥʠ, 3 

ʤʝʩʝʯʥʠ, 12 ʤʝʩʝʯʥʠ) ʠ ʩʣʦʝʚʝ (lamina propria ʠ ʤʫʩʢʫʣʝʥ ʩʣʦʡ) ʩ ʦʮʚʝʪʷʚʘʥʠʷ 
(Toluidine blue ʠ Bismarck Brown). 

 
ɹʨʦʡ ʤʘʩʪʦʮʠʪʠ ʚ ʝʜʥʦ ʟʨʠʪʝʣʥʦ ʧʦʣʝ, ʫʚʝʣʠʯʝʥʠʝ X20 

ʦʮʚʝʪʷʚʘʥʝ  ɹʠʩʤʘʨʢ ɹʨʘʫʥ  

(Bismarck Brown, BB) 

  

ʊʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ 

(Toluidine blue, TB) 

  

      

ʩʣʦʡ Lamina 

propria 

ʄʫʩʢʫʣʘʪʫʨʘ Lamina 

propria 

ʤʫʩʢʫʣʘʪʫʨʘ ʩʨʝʜʥʦ ʚ 

lamina 

propria 

ʩʨʝʜʥʦ ʚ 

ʤʫʩʢʫʣʘʪʫʨʘʪʘ 

ʦʙʱʦ ʩʨʝʜʥʦ 

ʚʲʟʨʘʩʪŹ               

20 ʜʥʠ 2,8   7,4   5,1     

    16,3   8,5   12,4 8,7 

                

3 ʤʝʩʝʮʘ 2,6   5,2   3,9     

    10,2   15,3   12,7 8,3 

                

 1 ʛʦʜʠʥʘ 10,6   6,5   8,5     

    8   7,7   7,8 8,2 

  

ʩʨʝʜʝʥ ʙʨʦʡ ʤʘʩʪʦʮʠʪʠ ʚ ʝʜʥʦ ʟʨʠʪʝʣʥʦ ʧʦʣʝ, ʫʚʝʣʠʯʝʥʠʝ X20  8,4 
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ʌʠʛʫʨʘ 15.  ɻʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ ʚ lamina 
propria, ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʠ ʩʨʝʜʥʠʷ ʙʨʦʡ ʤʘʩʪʦʮʠʪʠ ʥʘ 
ʟʨʠʪʝʣʥʦ ʧʦʣʝ ʧʨʠ 20 ʜʥʝʚʥʠ, 3 ʤʝʩʝʯʥʠ ʠ 1 ʛʦʜʠʰʥʠ ʧʣʲʭʦʚʝ. 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠ ʛʲʩʪʦʪʘʪʘ ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ ʧʨʠ 1-ʛʦʜʠʰʥʠ ʧʣʲʭʦʚʝ ʝ 

ʩʭʦʜʥʦ ʚ lamina propria ʠ ʚ ʤʫʩʢʫʣʥʠʪʝ ʩʣʦʝʚʝ (ʌʠʛ. 14). ʉʨʝʜʥʠʷʪ ʙʨʦʡ ʤʘʩʪʦʮʠʪʠ 

ʥʘ ʟʨʠʪʝʣʥʦ ʧʦʣʝ ʝ ʦʢʦʣʦ 8 (8,45ï8,77) ʧʨʠ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʠ (ʊʘʙʣʠʮʘ 1). ʆʙʱʠʷʪ 

ʙʨʦʡ ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ ʥʝ ʩʝ ʧʨʦʤʝʥʷ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʪʦʡ ʦʩʪʘʚʘ ʩʲʱʠʷʪ, ʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʩʝ ʧʨʦʤʝʥʷ. 

0

2

4

6

8

10

12

14

16

18

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

ˣ͚ͪͦ ͣ͊ͫͭͦͼ͙͙ͭ ͍ LP

0

10

20

30

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

ˣ͚ͪͦ ͣ͊ͫͭͦͼ͙͙ͭ ͍ ͣͯͫͯ͊ͭͯͪ͊ͭ͊͟͡

8,77

8,36

8,45

1 2 3 4

˿͔͔ͪ͒ͤ ͚͋ͪͦ ͣ͊ͫͭͦͼ͙͙ͭ ͤ͊ ͙͔ͪͭͤͦ͘͡ ͔ͨͦ͡Σ ͍͔ͯ͡Φ ͻнл



 22 

 

ʆʮʚʝʪʷʚʘʥʝʪʦ ʩ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ ʚʦʜʠ ʜʦ ʧʦ-ʛʦʣʷʤʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʥʘ ʙʨʦʷ 

ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ ʚ lamina propria ʠ ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ (ʊʘʙʣʠʮʘ 

1). ʆʮʚʝʪʷʚʘʥʝʪʦ ʩ ɹʠʩʤʘʨʢ ɹʨʘʫʥ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʜʝʤʦʥʩʪʨʠʨʘ ʧʦ-ʥʘʜʝʞʜʥʠ 

ʨʝʟʫʣʪʘʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʮʚʝʪʷʚʘʥʝʪʦ ʩ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ, ʛʣʘʚʥʦ ʧʦʨʘʜʠ 

ʧʦʣʫʯʝʥʠʪʝ ʧʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ.  

ɺ ʥʘʰʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʘʙʣʶʜʘʚʘʭʤʝ ʭʠʩʪʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ʤʦʨʬʦʣʦʛʠʷʪʘ 

ʥʘ ʝʟʠʢʘ ʧʨʠ ʧʣʲʭʦʚʝ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ. ʇʨʦʤʝʥʠʪʝ ʩʘ ʧʨʝʜʠʤʥʦ ʚ ʝʧʠʪʝʣʘ, 

lamina propria, ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʢʦʣʘʛʝʥʦʚʠʪʝ ʠ ʝʣʘʩʪʠʯʥʠʪʝ 

ʚʣʘʢʥʘ ʚ lamina propria (ʌʠʛ. 16). 

ʇʨʠ 20 ʜʥʝʚʥʠʪʝ ʧʣʲʭʦʚʝ, ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʤʥʦʛʦʩʣʦʡʥʠʷ ʧʣʦʩʲʢ ʝʧʠʪʝʣ ʠ 

ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʩʦʙʩʪʚʝʥʘʪʘ ʧʣʘʩʪʠʥʢʘ (lamina propria) ʩʘ ʥʘʡ-ʪʲʥʢʠ (ʌʠʛ. 16A; 17; 

19), ʜʦʢʘʪʦ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ, ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʝʧʠʪʝʣʘ ʜʦʩʪʠʛʘ ʥʘʡ-ʛʦʣʷʤʘʪʘ 

ʩʠ ʩʪʦʡʥʦʩʪ ʧʨʠ 48 ʤʝʩʝʯʥʠʪʝ ʧʣʲʭʦʚʝ (0.317 Ñ 0.046) (ʌʠʛ. 16M, N; 17), ʘ 

ʜʝʙʝʣʠʥʘʪʘ ʥʘ lamina propria ʝ ʥʘʡ-ʟʘʙʝʣʝʞʠʤʘ ʧʨʠ 12 ʤʝʩʝʯʥʠʪʝ ʧʣʲʭʦʚʝ (0.059 Ñ 

0.011) (ʌʠʛ. 16G, H; 19). ʇʨʠ 12 ʤʝʩʝʯʥʠʪʝ (0.266 Ñ 0.036) ʠ 28 ʤʝʩʝʯʥʠʪʝ ʞʠʚʦʪʥʠ 

(0.269 Ñ 0.038) ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʟʚʝʩʪʥʦ ʠʟʪʲʥʷʚʘʥʝ ʥʘ ʝʧʠʪʝʣʘ ʩʧʨʷʤʦ 48 ʤʝʩʝʯʥʠʪʝ 

ʧʣʲʭʦʚʝ (ʌʠʛ. 17). ʇʘʧʠʣʠʪʝ ʣʦʢʘʣʠʟʠʨʘʥʠ ʧʦ ʜʦʨʟʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʘ ʥʝ 

ʩʘ ʪʦʣʢʦʚʘ ʜʦʙʨʝ ʦʬʦʨʤʝʥʠ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ ʞʠʚʦʪʥʠ, ʢʘʢʪʦ ʧʨʠ ʧʦʣʦʚʦ ʟʨʝʣʠʪʝ 3 

ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ (ʌʠʛ. 16). 

ʂʦʣʘʛʝʥʥʠʪʝ ʚʣʘʢʥʘ ʩʘ ʧʦ-ʠʟʦʙʠʣʥʠ ʩʨʝʜ ʥʘʧʨʝʯʥʦ ʥʘʙʨʘʟʜʝʥʘʪʘ 

ʤʫʩʢʫʣʘʪʫʨʘ ʥʘ ʚʲʟʨʘʩʪʥʠ ʧʣʲʭʦʚʝ ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʦʤʝʥʠ ʚ ʧʦʜʨʝʞʜʘʥʝʪʦ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʢʦʣʘʛʝʥʥʠʪʝ ʚʣʘʢʥʘ ʚ lamina propria (ʌʠʛ. 16B, E, H, K, N). 

ʇʦʜʨʝʞʜʘʥʝʪʦ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʝʣʘʩʪʠʯʥʠʪʝ ʠ ʢʦʣʘʛʝʥʦʚʠʪʝ ʚʣʘʢʥʘ ʩʘ 

ʥʘʨʫʰʝʥʠ ʚ lamina propria ʩʲʩ ʩʪʘʨʝʝʥʝʪʦ. ʇʣʲʪʥʦʩʪʪʘ ʥʘ ʝʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ ʚ 

lamina propria ʝ ʥʘʡ-ʥʠʩʢʘ ʧʨʠ 20-ʜʥʝʚʥʠ ʧʣʲʭʦʚʝ (9.019Ñ3.024) (ʌʠʛ. 16B; 21), 

ʜʦʢʘʪʦ ʧʨʠ 12-ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ ʜʦʩʪʠʛʘʪ ʪʷʭʥʘʪʘ ʥʘʡ-ʚʠʩʦʢʘ ʧʣʲʪʥʦʩʪ (21.380 Ñ 

7.176) (ʌʠʛ. 16H; 21) ʠ ʩʣʝʜ ʪʦʚʘ ʦʪʥʦʚʦ ʥʘʤʘʣʷʚʘ ʩ ʚʲʟʨʘʩʪʪʘ. ɹʨʦʷʪ ʥʘ 

ʤʘʩʪʦʮʠʪʠʪʝ ʥʘ ʝʜʠʥʠʮʘ ʧʣʦʱ ʦʪ 1 mm2 ʝ ʥʘʡ-ʥʠʩʲʢ ʧʨʠ 20-ʜʥʝʚʥʠ ʧʣʲʭʦʚʝ 

(37.356Ñ16.789) (ʌʠʛ. 16C; 23), ʜʦʩʪʠʛʘʡʢʠ ʥʘʡ-ʚʠʩʦʢʠʷ ʙʨʦʡ ʧʨʠ 12-ʤʝʩʝʯʥʠ 

ʧʣʲʭʦʚʝ (83.584Ñ25.227), ʜʦʢʘʪʦ ʩ ʚʲʟʨʘʩʪʪʘ ʙʨʦʷʪ ʠʤ ʦʩʪʘʚʘ ʚʠʩʦʢ (ʌʠʛ. 23; 25). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ IBM SPSS Statistics 

(v.25) ʠ ʟʥʘʯʠʤʦʩʪʪʘ ʩʝ ʧʨʠʝʤʘ ʟʘ ʜʦʩʪʦʚʝʨʥʘ ʧʨʠ p < 0.05. ʀʟʩʣʝʜʚʘʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʘʪʦ ʜʝʙʝʣʠʥʘ ʥʘ ʝʧʠʪʝʣʘ, ʜʝʙʝʣʠʥʘ ʥʘ lamina propria, ʛʲʩʪʦʪʘ ʥʘ 

ʝʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ ʠ ʙʨʦʡ ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ, ʚ ʧʝʪʪʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ, ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʠ ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ (Mean Ñ SD). 

ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʧʦ ʛʨʫʧʠ ʩʝ 

ʨʝʘʣʠʟʠʨʘʰʝ ʩ ʧʦʤʦʱʪʘ ʥʘ Shapiro-Wilk  Test. ɺ 6 ʦʪ ʚʩʠʯʢʠ 20 ʪʝʩʪʚʘʥʠ ʛʨʫʧʠ, 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʩʝ ʦʪʢʣʦʥʷʚʘʰʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪ ʥʦʨʤʘʣʥʦʪʦ. ʇʨʠ ʦʙʝʤ 

ʥʘ ʠʟʚʘʜʢʘʪʘ ʦʪ 30 ʩʣʫʯʘʷ, ʥʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʪʦʚʘ ʫʩʣʦʚʠʝ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ɼʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʝ ʧʨʝʥʝʙʨʝʛʚʘ. ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ ʚʲʨʭʫ 

ʚʩʝʢʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʝ ʥʘʧʨʘʚʝʥʦ ʩ ʝʜʥʦʬʘʢʪʦʨʝʥ ʜʠʩʧʝʨʩʠʦʥʝʥ 

ʘʥʘʣʠʟ (ANOVA).  
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ʌʠʛʫʨʘ 16. ʍʠʩʪʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʝʟʠʢʘ ʧʨʠ ʧʣʲʭʦʚʝ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ 

ʚʲʟʨʘʩʪʪʘ. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʪ ʜʦʨʟʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢ ʧʨʠ ʧʣʲʭʦʚʝ, 

ʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ (HE, ʣʷʚʘ ʢʦʣʦʥʘ), Van Gieson (VG, ʮʝʥʪʨʘʣʥʘ ʢʦʣʦʥʘ) 

ʠ Orcein (ʜʷʩʥʘ ʢʦʣʦʥʘ) ʧʨʠ 20-ʜʥʝʚʥʠ (A-C), 3-ʤʝʩʝʯʥʠ (D-F ), 12-ʤʝʩʝʯʥʠ (G-H), 28-

ʤʝʩʝʯʥʠ (J-L) ʠ 48-ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ (M-O). ʄʘʱʘʙʥʘ ʩʢʘʣʘ: 200 Õm. 
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʘʥʘʣʠʟʘ ʧʦʢʘʟʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (p < 0.001) 

ʤʝʞʜʫ ʩʨʝʜʥʠʪʝ ʧʦ ʚʲʟʨʘʩʪ ʧʨʠ ʚʩʝʢʠ ʦʪ ʯʝʪʠʨʠʪʝ ʧʦʢʘʟʘʪʝʣʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʠʩʧʝʨʩʠʠʪʝ ʚ ʩʨʘʚʥʷʚʘʥʠʪʝ ʛʨʫʧʠ ʧʦ 

ʚʲʟʨʘʩʪ, ʟʘ ʧʦʜʚʦʡʢʦʚʦʪʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ e 

ʧʨʠʣʦʞʝʥ ʪʝʩʪ ʥʘ Bonferroni  ʧʨʠ ʨʘʚʥʠ ʜʠʩʧʝʨʩʠʠ ʠʣʠ Games-Howell ʧʨʠ ʥʝʨʘʚʥʠ 

ʜʠʩʧʝʨʩʠʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʟʠ ʩʨʘʚʥʝʥʠʷ ʩʘ ʦʟʥʘʯʝʥʠ ʚ ʪʘʙʣʠʮʘʪʘ (ʊʘʙʣʠʮʘ 4), 

ʠʟʧʦʣʟʚʘʡʢʠ ʩʠʩʪʝʤʘ ʦʪ ʙʫʢʚʠ. 

ʊʘʙʣʠʮʘ 2. ɺʲʟʨʘʩʪʪʘ ʥʘ ʧʣʲʭʦʚʝʪʝ, ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʢʦʣʦʥʠʪʝ,  ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʩ 

ʘʟʙʫʯʝʥ ʢʣʶʯ. ɿʘ ʚʩʷʢʦ ʧʦʜʚʦʡʢʦʚʦ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ, ʧʦʜ 

ʩʨʝʜʥʘʪʘ ʩʘ ʧʦʩʪʘʚʝʥʠ ʢʣʶʯʦʚʝʪʝ ʥʘ ʚʲʟʨʘʩʪʠʪʝ ʦʪ ʢʦʠʪʦ, ʪʘʟʠ ʩʨʝʜʥʘ ʝ ʧʦ-ʛʦʣʷʤʘ. 
 

 20 ʜʥʝʚʥʠ 

A 

3 ʤʝʩʝʯʥʠ 

B 

12 ʤʝʩʝʯʥʠ 

C 

28 ʤʝʩʝʯʥʠ 

D 

48 ʤʝʩʝʯʥʠ 

E 

ɼʝʙʝʣʠʥʘ ʥʘ 

ʝʧʠʪʝʣʘ (mm)  

0.207 πȢπτπ 
 

0.28τ πȢπτψ 
A 

 0.266 πȢπσφ 
A 

0.269 πȢπσψ 
A 

0.317 πȢπτφ 
A B C D 

ɼʝʙʝʣʠʥʘ ʥʘ  

lamina propria 

(mm) 

 0.029 πȢππυ 
 

 0.056 πȢπρς 
A 

0.059 πȢπρρ 
A D ɽ 

0.048 πȢπρχ 
A 

 0.05ρ πȢππχ 
A 

ɻʲʩʪʦʪʘ ʥʘ 

ʝʣʘʩʪʠʯʥʠʪʝ 

ʚʣʘʢʥʘ (%)  

9.019 σȢπςτ 
 

19.541 ψȢςυψ 
A D E 

21.38π χȢρχφ 
A D E 

10.865 ςȢρυω 
 

10.978 ςȢτψυ 
 

ɹʨʦʡ ʥʘ 

ʤʘʩʪʦʮʠʪʠ 

37.356 ρφȢχψω 
 

67.407 ςχȢςυς 
A 

83.584 ςυȢςςχ 
A 

 79.26ς ςςȢρπρ 
A 

79.71σ υρȢχχρ 
A 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

ʌʠʛʫʨʘ 17. ɺʝʨʪʠʢʘʣʥʘ ʢʦʣʦʥʥʘ ʜʠʘʛʨʘʤʘ ʚʠʟʫʘʣʠʟʠʨʘʱʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʝʧʠʪʝʣʘ 
ʧʨʠ 20 ʜʥʝʚʥʠ, 3 ʤʝʩʝʯʥʠ, 12 ʤʝʩʝʯʥʠ, 28 ʤʝʩʝʯʥʠ ʠ 48 ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ. 

ʇʨʦʚʝʜʝʥʠʪʝ post hoc ʪʝʩʪʦʚʝ, ʠʟʧʦʣʟʚʘʱʠ ʢʦʨʝʢʮʠʷʪʘ ʥʘ Bonferroni, ʦʪʯʠʪʘʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʦ-ʛʦʣʷʤʘ ʜʝʙʝʣʠʥʘ ʥʘ ʝʧʠʪʝʣʘ ʧʨʠ 48 ʤʝʩʝʯʥʠʪʝ ʧʣʲʭʦʚʝ 
ʩʧʨʷʤʦ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʩʨʝʜʥʠ 

ʩʪʦʡʥʦʩʪʠ  ʩʪʘʥʜʘʨʥʦ ʦʪʢʣʦʥʝʥʠʝ (Mean S.D). *p<0.05; *** p<0.001. 
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ʌʠʛʫʨʘ 18. ʊʦʯʢʦʚʘ ʜʠʘʛʨʘʤʘ, ʚʠʟʫʘʣʠʟʠʨʘʱʘ ʩʠʣʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʥʘ 
ʉʧʠʨʤʘʥ ʤʝʞʜʫ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʝʧʠʪʝʣʘ ʠ ʚʲʟʨʘʩʪʪʘ (ɟ = 0.522, p < 0.01). 
 

 

ʌʠʛʫʨʘ 19. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʩʦʙʩʪʚʝʥʘʪʘ ʧʣʘʩʪʠʥʢʘ, lamina propria, ʧʨʠ 20 ʜʥʝʚʥʠ, 

3 ʤʝʩʝʯʥʠ, 12 ʤʝʩʝʯʥʠ, 28 ʤʝʩʝʯʥʠ ʠ 48 ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ e ʧʨʝʜʩʪʘʚʝʥʘ ʛʨʘʬʠʯʥʦ 

ʯʨʝʟ ʢʦʣʦʥʥʘ ʜʠʘʛʨʘʤʘ. ʉʨʘʚʥʝʥʠʷʪʘ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʥʝʧʘʨʘʤʝʪʨʠʯʥʠ Games-Howell post hoc ʪʝʩʪʦʚʝ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ 

ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ  ʩʪʘʥʜʘʨʥʦ ʦʪʢʣʦʥʝʥʠʝ (Mean S.D). *p<0.05; ***p<0.001. 
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ʌʠʛʫʨʘ 20. ʋʤʝʨʝʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ, ʠʟʨʘʟʝʥʘ ʯʨʝʟ ʪʦʯʢʦʚʘ ʜʠʘʛʨʘʤʘ, 

ʤʝʞʜʫ ʜʝʙʝʣʠʥʘʪʘ ʥʘ lamina propria ʠ ʚʲʟʨʘʩʪʪʘ, ʘʥʘʣʠʟʠʨʘʥʘ ʧʦ ʤʝʪʦʜʘ ʥʘ 
ʉʧʠʨʤʘʥ (ɟ = 0.345, p < 0.01). 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʠʛʫʨʘ 21. ɺʝʨʪʠʢʘʣʥʘ ʩʪʲʣʙʦʚʠʜʥʘ ʜʠʘʛʨʘʤʘ, ʜʝʤʦʥʩʪʨʠʨʘʱʘ ʛʲʩʪʦʪʘʪʘ ʥʘ 
ʝʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ ʚ lamina propria ʧʨʠ 20 ʜʥʝʚʥʠ, 3 ʤʝʩʝʯʥʠ, 12 ʤʝʩʝʯʥʠ, 28 

ʤʝʩʝʯʥʠ ʠ 48 ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠ Games-Howell post 
hoc ʪʝʩʪʦʚʝ ʩʘ ʩʨʘʚʥʝʥʠ ʛʨʫʧʠʪʝ. ʉʨʘʚʥʝʥʠʷʪʘ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʩ 
ʧʦʤʦʱʪʘ ʥʘ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ  ʩʪʘʥʜʘʨʥʦ 

ʦʪʢʣʦʥʝʥʠʝ (Mean S.D). ***p<0.001. 
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ʌʠʛʫʨʘ 22. ʅʝʧʘʨʘʤʝʪʨʠʯʥʠʷʪ ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʧʦ ʤʝʪʦʜʘ ʥʘ ʉʧʠʨʤʘʥ 
ʧʦʢʘʟʘ, ʯʝ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʢʦʨʝʣʘʮʠʦʥʥʘ ʟʘʚʠʩʠʤʦʩʪ 
ʤʝʞʜʫ ʛʲʩʪʦʪʘʪʘ ʥʘ ʝʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ ʠ ʚʲʟʨʘʩʪʪʘ ʥʘ ʞʠʚʦʪʥʠʪʝ  

(ɟ = - 0.013, p = 0.871).  
 

 

ʌʠʛʫʨʘ 23. ɺʝʨʪʠʢʘʣʥʘ ʩʪʲʣʙʦʚʠʜʥʘ ʜʠʘʛʨʘʤʘ, ʜʝʤʦʥʩʪʨʠʨʘʱʘ  ʙʨʦʷʪ ʥʘ 
ʤʘʩʪʦʮʠʪʠʪʝ ʧʨʠ 20 ʜʥʝʚʥʠ, 3 ʤʝʩʝʯʥʠ, 12 ʤʝʩʝʯʥʠ, 28 ʤʝʩʝʯʥʠ ʠ 48 ʤʝʩʝʯʥʠ 

ʧʣʲʭʦʚʝ. ʉʨʘʚʥʝʥʠʷʪʘ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠ Games-Howell post hoc ʪʝʩʪʦʚʝ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ 
ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ  ʩʪʘʥʜʘʨʥʦ ʦʪʢʣʦʥʝʥʠʝ (Mean S.D). ***p<0.001  
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ʌʠʛʫʨʘ 24. ʋʤʝʨʝʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʙʨʦʷʪ ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ ʠ 

ʚʲʟʨʘʩʪʪʘ, ʘʥʘʣʠʟʠʨʘʥʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʉʧʠʨʤʘʥ (ɟ = 0.345, p < 0.01).  

ʌʠʛʫʨʘ  25. ʇʨʝʜʩʪʘʚʠʪʝʣʥʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʮʚʝʪʝʥʠ ʩ ɹʠʩʤʘʨʢ ʙʨʘʫʥ, 
ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʪʦʮʠʪʠ ʧʨʠ 20-ʜʥʝʚʥʠ (A), 3-ʤʝʩʝʯʥʠ (B), 12-

ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ (C), 28-ʤʝʩʝʯʥʠ ʧʣʲʭʦʚʝ (D) ʠ 48-ʤʝʩʝʯʥʠ (E) ʧʣʲʭʦʚʝ. ʄʘʱʘʙʥʘ 
ʩʢʘʣʘ: 200 Õm. 

ʇʨʦʚʝʜʝʥʠʷʪ ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʉʧʠʨʤʘʥ ʜʦʢʘʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ  

(p<0.001) ʫʤʝʨʝʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʝʧʠʪʝʣʘ ʠ 

ʚʲʟʨʘʩʪʪʘ (ɟ = 0.522, p < 0.01) (ʌʠʛ. 18). ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʥʘʙʣʶʜʘʚʘʥʘʪʘ 

ʚʟʘʠʤʦʚʨʲʟʢʘ ʤʝʞʜʫ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʝʧʠʪʝʣʘ ʠ ʚʲʟʨʘʩʪʪʘ, ʥʠʝ ʫʩʪʘʥʦʚʠʭʤʝ 

ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʠ ʪʝʥʜʝʥʮʠʷ, ʯʝ ʩ ʚʲʟʨʘʩʪʪʘ, ʜʝʙʝʣʠʥʘʪʘ ʥʘ lamina propria 

ʥʘʨʘʩʪʚʘ (ɟ = 0.345, p < 0.01) (ʌʠʛ. 20), ʢʘʢʪʦ ʠ ʙʨʦʷʪ ʥʘ ʤʘʩʪʦʮʠʪʠʪʝ (ɟ = 0.387, p 

< 0.01) (ʌʠʛ. 24). ʉ ʚʲʟʨʘʩʪʪʘ, ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʝʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ ʥʘʤʘʣʷʚʘ, ʥʦ ʥʝ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʪʝʟʠ ʜʚʘ 

ʬʘʢʪʦʨʘ (ɟ = -0.013, p = 0.871) (ʌʠʛ. 22). 
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 4.2 ʄʦʨʬʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ ʩʣʝʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʘʢʫʧʫʥʢʪʫʨʘ 

ʚ ʪʦʯʢʘ ɽʭ-HN-10 ʥʘ ʝʟʠʢ 

ʇʨʠ ʜʠʩʝʢʮʠʠ ʥʘ ʝʟʠʢʲʪ ʩʣʝʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʘʢʫʧʫʥʢʪʫʨʘ ʚ ʘʢʫʧʫʥʢʪʫʨʥʘ 

ʪʦʯʢʘ Ex-HN-10 ʫ ʧʣʲʭ ʩʝ ʨʘʟʢʨʠʚʘ ʮʝʣʠʷ ʭʦʜ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʘʪʘ ʠʛʣʘ, ʢʦʷʪʦ 

ʧʨʦʙʠʚʘ ʝʧʠʪʝʣʲʪ, lamina propria, ʠ ʩʣʝʜ ʪʦʚʘ ʥʘʚʣʠʟʘ ʚ ʜʲʣʙʦʯʠʥʘ ʚ ʤʫʩʢʫʣʠʪʝ, ʠ 

ʠʟʣʠʟʘ ʧʦ ʜʦʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʟʠʢʲʪ. ʅʘʙʣʶʜʘʚʘʭʤʝ, ʯʝ ʥʝ ʩʘ  ʟʘʩʝʛʥʘʪʠ ʛʦʣʝʤʠ, 

ʜʲʣʙʦʢʦ ʣʝʞʘʱʠ ʩʪʨʫʢʪʫʨʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʪʦʯʢʘʪʘ (ʢʣʦʥʦʚʝ ʥʘ n. lingualis, n. 
hypoglossus, a. et v. lingualis) ʠ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʲʨʚʝʥʝ ʧʨʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʠʛʣʘʪʘ. 

ʇʦʨʘʜʠ ʩʚʦʷʪʘ ʝʣʘʩʪʠʯʥʦʩʪ ʪʲʢʘʥʠʪʝ ʙʲʨʟʦ ʚʲʟʩʪʘʥʦʚʷʚʘʪ ʮʝʣʦʩʪʪʘ ʩʠ ʩʣʝʜ 

ʠʟʚʘʞʜʘʥʝ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʘʪʘ ʠʛʣʘ, ʜʝʬʝʢʪʲʪ, ʢʦʡʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʚ ʪʷʭ ʝ ʩ 

ʤʠʥʠʤʘʣʝʥ ʜʠʘʤʝʪʲʨ ʠ ʤʷʩʪʦʪʦ ʥʘ ʢʘʥʘʣʲʪ ʦʪ ʠʛʣʘʪʘ ʩʪʘʚʘ ʪʨʫʜʥʦ ʨʘʟʣʠʯʠʤʦ.  

ʌʠʛʫʨʘ 26. (A-D) ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, ʦʮʚʝʪʝʥʠ ʩ Orcein, ʚʠʟʫʘʣʠʟʠʨʘʱʠ ʠʛʣʝʥʠʷ 
ʪʨʘʢʪ, ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ ʘʢʫʧʫʥʢʪʫʨʘ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʨʘʟʢʲʩʘʥʠ ʠ ʨʘʟʤʝʩʪʝʥʠ 

ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʠʛʣʝʥʠʷ ʪʨʘʢʪ, ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ ʘʢʫʧʫʥʢʪʫʨʘ. ʀʛʣʝʥ 

ʪʨʘʢʪ (ʟʚʝʟʜʘ), BV (ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ), SM (ʤʫʩʢʫʣʘʪʫʨʘ), LP (lamina propria), Ep 
(ʝʧʠʪʝʣ). ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 200 ɛm (ɺ, ʉ, D ), 500 ɛm (ɸ). 
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ɿʘ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʭʠʩʪʦʣʦʛʠʯʥʦ ʭʦʜʲʪ ʥʘ ʢʘʥʘʣʘ ʠ ʨʝʘʢʮʠʷʪʘ ʥʘ ʪʲʢʘʥʠʪʝ 

ʠʛʣʘʪʘ ʩʝ ʦʩʪʘʚʷʰʝ ʚʲʚ ʚʟʝʪʘʪʘ ʪʲʢʘʥʥʘ ʧʨʦʙʘ ʠ ʩʝ ʦʙʨʘʙʦʪʚʘʰʝ ʧʦ ʦʧʠʩʘʥʘ ʦʪ ʥʘʩ  

ʪʝʭʥʦʣʦʛʠʷ. ʇʨʠ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʥʘʙʣʜʁʘʚʘʥʠʷʪ ʦʪ ʥʘʩ ʢʘʥʘʣ  ʩʝ  ʚʠʟʫʘʣʠʟʠʨʘ 

ʮʷʣʦʩʪʥʦ ʠ ʧʦʢʘʟʚʘ ʪʦʯʥʠʷ ʧʲʪ ʥʘ ʠʛʣʘʪʘ, ʢʘʢʪʦ ʠ ʜʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʪʝ 

ʚ ʙʣʠʟʦʩʪ ʪʲʢʘʥʠ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʘʢʫʧʫʥʢʪʫʨʘ ʥʘ ʝʟʠʢʘ ʮʝʣʦʩʪʪʘ ʥʘ ʝʧʠʪʝʣʘ ʩʝ 

ʥʘʨʫʰʘʚʘ ʠ ʪʦʡ ʩʝ ʚʛʲʚʘ ʚ ʧʦʩʦʢʘ ʥʘ ʠʛʣʝʥʠʷ ʪʨʘʢʪ. ʅʘʙʣʶʜʘʚʘʭʤʝ ʫʧʣʲʪʥʷʚʘʥʝ ʠ 

ʠʟʤʝʩʪʚʘʥʝ ʥʘ lamina propria ʠ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʪʲʢʘʥ ʚ ʧʦʩʦʢʘ ʢʲʤ ʤʫʩʢʫʣʘʪʫʨʘʪʘ 

(ʌʠʛ. 26; 28; 29; 30). ʅʘʙʣʶʜʘʚʘʥʦʪʦ ʚʛʲʚʘʥʝ ʥʘ ʝʧʠʪʝʣʲʪ ʠ ʫʚʣʠʯʘʥʝ ʥʘ 

ʩʲʝʜʠʥʠʪʝʣʥʘ ʪʲʢʘʥ ʠ ʢʣʝʪʢʠ ʚ ʧʦʩʦʢʘ ʥʘ ʘʢʫʧʫʥʢʪʫʨʥʠʷ ʢʘʥʘʣ ʝ ʩʣʘʙʦ ʠʟʨʘʟʝʥʦ. 

ʊʦʚʘ ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʦ-ʤʘʣʢʘʪʘ ʧʦʜʚʠʞʥʦʩʪ ʥʘ ʣʠʛʘʚʠʮʘʪʘ ʥʘ ʝʟʠʢʲʪ ʠ 

ʥʝʡʥʦʪʦ ʟʜʨʘʚʦ ʩʚʲʨʟʚʘʥʝ ʩ ʧʦʜʣʝʞʘʱʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ. 

 

 

ʌʠʛʫʨʘ 27. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ, ʦʮʚʝʪʝʥʘ ʩ Orcein.  ʈʘʟʢʲʩʘʥʠ ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ ʠ 
ʤʫʩʢʫʣʘʪʫʨʘ ʚ ʠʛʣʝʥʠʷ ʪʨʘʢʪ, ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ ʘʢʫʧʫʥʢʪʫʨʘ. ʀʛʣʝʥ ʪʨʘʢʪ 
(ʘʢʫʧʫʥʢʪʫʨʝʥ ʢʘʥʘʣ), ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ (ʩʪʨʝʣʢʠ). ɺʠʞʜʘ ʩʝ ʧʘʨʯʝʥʮʝ 

ʤʫʩʢʫʣʘʪʫʨʘ (ʛʣʘʚʘ  ʥʘ ʩʪʨʝʣʢʘ) ʠ ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ ʚ ʩʨʝʜʘʪʘ ʥʘ ʠʛʣʝʥʠʷ ʪʨʘʢʪ. 
ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 100 ɛm. 
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ʌʠʛʫʨʘ 28. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, ʦʮʚʝʪʝʥʠ ʩ Azan (ɸ, ɺ, ʉ, D ) ʧʦʢʘʟʚʘʱʠ ʠʛʣʝʥʠʷ 

ʪʨʘʢʪ, ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ ʘʢʫʧʫʥʢʪʫʨʘ. ɿʘʙʝʣʷʟʚʘʪ ʩʝ ʨʘʟʢʲʩʘʥʠ ʠ ʨʘʟʤʝʩʪʝʥʠ 
ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʠʛʣʝʥʠʷ ʪʨʘʢʪ ʠ ʥʝʨʚʥʠ ʚʣʘʢʥʘ (nf) ʩ ʨʘʟʣʠʯʥʘ 
ʩʪʝʧʝʥ ʥʘ ʫʚʨʝʞʜʘʥʝ. ʀʛʣʝʥ ʪʨʘʢʪ (ʟʚʝʟʜʘ), BV (ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ), SM 

(ʤʫʩʢʫʣʘʪʫʨʘ), LP (lamina propria), Ep (ʝʧʠʪʝʣ). ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 200 ɛm (B),  
500 ɛm (A,C), 50 ɛm (D).  

 

ʅʘʙʣʶʜʘʚʘʭʤʝ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʮʝʣʦʩʪʪʘ ʥʘ ʤʫʩʢʫʣʘʪʫʨʘʪʘ ʥʘ ʝʟʠʢʘ 

ʠ ʧʦʧʘʜʘʥʝ ʥʘ ʤʫʩʢʫʣʥʠ ʚʣʘʢʥʘ ʚ ʠʛʣʝʥʠʷ ʪʨʘʢʪ. ʆʪʜʝʣʥʠ ʯʘʩʪʠ ʦʪ ʤʫʩʢʫʣʠ ʧʦʧʘʜʘʪ 

ʚ ʠʛʣʝʥʠʷ ʢʘʥʘʣ (ʘʢʫʧʫʥʢʪʫʨʝʥ ʢʘʥʘʣ), ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ ʘʢʫʧʫʥʢʪʫʨʘ (ʌʠʛ. 26ɸ, ʉ, 

D; 27). ʂʦʣʘʛʝʥʥʠʪʝ ʠ ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ ʩʝ ʜʝʬʦʨʤʠʨʘʪ, ʘ ʥʷʢʦʠ ʦʪ ʪʷʭ ʩʝ ʨʘʟʢʲʩʚʘʪ. 

ʏʘʩʪʠ ʦʪ ʢʦʣʘʛʝʥʥʠ ʠ ʝʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ, ʢʦʠʪʦ ʩʘ ʫʚʣʝʯʝʥʠ ʦʪ ʘʢʫʧʫʥʢʪʫʨʥʘʪʘ ʠʛʣʘ, 

ʩʝ ʚʠʞʜʘʪ ʨʘʟʢʲʩʘʥʠ ʚ ʘʢʫʧʫʥʢʪʫʨʥʠʷ ʢʘʥʘʣ (ʌʠʛ. 27; 28A, B, D; 29; 32D). 

ʅʘʙʣʶʜʘʚʘʭʤʝ ʥʝʨʚʥʠ ʚʣʘʢʥʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʠʛʣʝʥʠʷ ʪʨʘʢʪ, ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ 

ʘʢʫʧʫʥʢʪʫʨʘ. ʅʠʢʦʠ ʦʪ ʪʝʟʠ ʥʝʨʚʥʠ ʚʣʘʢʥʘ ʥʝ ʙʷʭʘ ʟʘʩʝʛʥʘʪʠ ʦʪ ʠʛʣʘʪʘ (ʌʠʛ. 32E, 

F), ʜʦʢʘʪʦ ʧʨʠ ʜʨʫʛʠ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʫʚʨʝʞʜʘʥʠʷ (ʌʠʛ. 28).   
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ʌʠʛʫʨʘ 29. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ, ʦʮʚʝʪʝʥʘ ʩ Azan. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʧʘʨʯʝʥʮʘ 
ʤʫʩʢʫʣʘʪʫʨʘ, ʝʜʠʥʠʯʥʠ ʢʣʝʪʢʠ ʠ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ (ʩʪʨʝʣʢʠ) ʚ ʠʛʣʝʥʠʷ ʪʨʘʢʪ 

(ʟʚʝʟʜʘ) ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ ʘʢʫʧʫʥʢʪʫʨʘ. ʄʘʱʘʙʥʘ ʩʢʘʣʘ = 50 ɛm. 

  

ʀʟʤʝʥʝʥʠʷʪʘ ʚ ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʪʲʢʘʥ ʩʘ ʥʘʡ-ʷʩʥʦ ʠʟʨʘʟʝʥʠ 

ʙʣʠʟʦ ʜʦ ʢʘʥʘʣʘ, ʦʙʨʘʟʫʚʘʥ ʦʪ ʘʢʫʧʫʥʢʪʫʨʥʘʪʘ ʠʛʣʘ, ʥʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʜʝʬʦʨʤʘʮʠʠ 

ʠ ʚ ʩʲʩʝʜʥʠʪʝ ʫʯʘʩʪʲʮʠ. ʊʝʟʠ ʠʟʤʝʥʝʥʠʷ ʟʘʩʷʛʘʪ ʢʘʢʪʦ lamina propria, ʪʘʢʘ ʠ 

ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʪʲʢʘʥ ʨʘʟʧʦʣʦʞʝʥʘ ʩʨʝʜ ʤʫʩʢʫʣʘʪʫʨʘʪʘ ʥʘ ʝʟʠʢʲʪ. 

ʌʠʛʫʨʘ 30. (A, B) ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, ʦʮʚʝʪʝʥʠ ʩ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ. ɺʠʟʫʘʣʠʟʠʨʘ 
ʩʝ ʠʛʣʝʥʠʷ ʪʨʘʢʪ (ʘʢʫʧʫʥʢʪʫʨʝʥ ʢʘʥʘʣ), ʦʙʨʘʟʫʚʘʥ ʩʣʝʜ ʘʢʫʧʫʥʢʪʫʨʘ. BV 
(ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ), SM (ʤʫʩʢʫʣʘʪʫʨʘ), LP (lamina propria), Ep (ʝʧʠʪʝʣ), 

ʤʘʩʪʦʮʠʪʠ (ʩʪʨʝʣʢʠ). ʄʘʱʘʙʥʘ ʣʝʥʪʘ = 500 ɛm(A), 200 ɛm (B). 


