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I 

 

ɿɸʍɺɸʃʅʀʎɸ 

 
ɺʝʨʦʚʘʣʠ ʠʣʠ ʥʝ ʛʦʪʦʚʦ ʿʝ.  

 

ʄʦʞʜʘ ʿʝ ʤʦʛʣʦ ʜʘ ʙʫʜʝ ʠ ʨʘʥʠʿʝ, ʘʣʠ ʤʠʩʣʠʤ ʜʘ ʿʝ ʛʦʪʦʚʦ ʙʘʰ ʢʘʜ ʪʨʝʙʘ ʜʘ ʙʫʜʝ. ʊʘʢʦʹʝ, 

ʚʝʨʫʿʝʤ ʜʘ ʩʝ ʚʝʣʠʢʘ ʚʝ˂ʠʥʘ ʚʘʩ ʥʝ˂ʝ ʩʣʦʞʠʪʠ ʩʘ ʤʥʦʤ, ʘʣʠ ʠʤʘʤʦ ʛʦʜʠʥʝ ʠ ʛʦʜʠʥʝ 

ʟʘʿʝʜʥʠʯʢʦʛ ʜʨʫʞʝˁʘ ʜʘ ʫʙʝʹʫʿʝʤʦ ʿʝʜʥʠ ʜʨʫʛʝ ʢʦ ʿʝ ʫ ʧʨʘʚʫ. 

 

ɿʥʘʤʦ ʩʝ ʜʫʛʦ. ʉʚʠ ʚʠ ʠ ʿʘ. ʀ ʩʚʘʢʦ ʦʜ ʚʘʩ ʿʝ ʫ ʦʚʘʿ ʜʦʢʫʤʝʥʪ ʠʣʠ ʫ ʤʝʥʝ ʫʪʢʘʦ ʿʝʜʘʥ ʤʘʣʠ 

ʜʝʦ ʩʝʙʝ ʠ ʿʘ ʩʝ ʥʘʜʘʤ ʜʘ ˂ʝ ʩʚʘʢʦ ʦʜ ʚʘʩ ʪʘʿ ʜʝʦ ʧʨʝʧʦʟʥʘʪʠ. 

 

ʅʝ ʟʥʘʤ ʢʘʢʦ ʜʘ ʟʘʭʚʘʣʥʦʩʪ ʧʨʝʪʦʯʠʤ ʫ ʧʘʨ ʨʝʯʝʥʠʮʘ, ʘ ʜʘ ʦʥʝ ʙʫʜʫ ʩʧʝʮʠʬʠʯʥʝ ʠ 

ʧʦʩʝʙʥʝ ʟʘ ʩʚʘʢʦʛ ʦʜ ʚʘʩ, ʘʣʠ ʠʧʘʢ ʤʦʨʘʤ ʜʘ ʧʦʢʫʰʘʤ. 

 

ʅʘʿʚʝ˂ʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʤʦʿʦʿ ʤʘʿʮʠ. ʈʝʯʠ ʟʘʭʚʘʣʥʦʩʪʠ ʢʦʿʝ ʙʠʭ ʿʦʿ ʥʘʧʠʩʘʦ 

ʧʨʝʚʘʟʠʰʣʝ ʙʠ ʙʨʦʿ ʨʝʯʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʢʦʿʘ ʿʝ ˁʝʥʘ ʙʘʨ ʦʥʦʣʠʢʦ ʢʦʣʠʢʦ ʿʝ 

ʠ ʤʦʿʘ. ʄʘʤʘ, ʭʚʘʣʘ ʪʠ! ɿʥʘʰ ʩʚʝ, ʠʜʝʤʦ ʜʘˀʝ! 

 

ʍʚʘʣʘ ʤʦʤ ʪʘʪʠ, ɲʠˀʠ, ʉʘʨʠ ʠ ʃʘʥʠ ʥʘ ʧʦʜʨʰʮʠ ʠ ʩʪʨʧˀʝˁʫ. ʅʠʩʪʝ ʫʚʝʢ ʨʘʟʫʤʝʣʠ ʰʪʘ 

ʨʘʜʠʤ, ʘʣʠ ʩʪʝ ʫʚʝʢ ʨʘʟʫʤʝʣʠ ʜʘ ʿʝ ʤʝʥʠ ʪʦ ʚʘʞʥʦ. 

 

ʍʚʘʣʘ ɱʝʣʝʥʠ ʰʪʦ ʩʝ ʧʦʿʘʚʠʣʘ ʫ ʤʦʤ ʞʠʚʦʪʫ, ʘʣʠ ʠ ʥʘ ʦʛʨʦʤʥʦʤ ʨʘʟʫʤʝʚʘˁʫ ʠ ʧʦʜʨʰʮʠ 

ʢʦʿʫ ʤʠ ʿʝ ʧʨʫʞʠʣʘ ʫ ʬʠʥʠʰʫ ʠʟʨʘʜʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

 

ɺʝʣʠʢʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʤʝʥʪʦʨʠʤʘ ʧʨʦʬ. ʜʨ ʅʝʜʝˀʢʫ ʄʘʥʦʿʣʦʚʠ˂ʫ ʠ ʜʦʮ. ʜʨ ɱʦʚʘʥʠ 

ʅʦʚʘʢʦʚʠ˂. 

 

ʇʨʦʬʝʩʦʨ ʅʝʜʝˀʢʦ ʄʘʥʦʿʣʦʚʠ˂ ʿʝ ʩʚʦʿʠʤ ʦʛʨʦʤʥʠʤ ʟʥʘˁʝʤ ʠ ʠʩʢʫʩʪʚʦʤ ʦʤʦʛʫ˂ʠʦ ʜʘ ʩʝ 

ʦʚʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʬʦʨʤʫʣʠʰʝ ʠ ʠʩʧʣʘʥʠʨʘ, ʘ ʩʚʦʿʠʤ ʩʘʚʝʪʠʤʘ ʜʘ ʩʝ ʩʧʨʦʚʝʜʝ 

ʫ ʜʝʣʦ. 

 

ʍʚʘʣʘ ɱʦʚʘʥʠ ʥʘ ʢʦʥʩʪʘʥʪʥʦʿ ʧʦʜʨʰʮʠ, ʩʘʚʝʪʠʤʘ ʠ ʭʨʘʙʨʦʩʪʠ ʜʘ ʩʝ ʩʘ ʦʥʠʤ ʰʪʦ ʠʤʘʤʦ 

ʫʧʫʩʪʠʤʦ ʫ ʿʝʜʥʦ ʥʦʚʦ ʧʦʛʣʘʚˀʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʠ ʯʝʤʫ ʩʝ ʥʘʜʘʤ ʜʘ ʿʝ ʦʚʦ ʩʘʤʦ 

ʧʦʯʝʪʘʢ. 

 

ʆʛʨʦʤʥʫ ʟʘʭʚʘʣʥʦʩʪ, ʥʝ ʩʘʤʦ ʟʘ ʜʦʢʪʦʨʩʢʫ ʜʠʩʝʨʪʘʮʠʿʫ, ʚʝ˂ ʠ ʟʘ ʤʦʿ ʣʠʯʥʠ ʠ 

ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʝʜʘʢ ʜʫʛʫʿʝʤ ʧʨʦʬʝʩʦʨʫ ɺʣʘʜʠʤʠʨʫ ɱʘʢʦʚˀʝʚʠ˂ʫ ʢʦʿʠ ʤʠ ʿʝ ʫʢʘʟʘʦ 

ʧʦʚʝʨʝˁʝ ʠ ʦʤʦʛʫ˂ʠʦ ʜʘ ʩʝ ʦʚʘ ʟʘʤʠʩʘʦ ʩʧʨʦʚʝʜʝ ʫ ʜʝʣʦ. 

 

ʍʚʘʣʘ ʤʦʿʠʤ ʢʦʣʝʛʘʤʘ ʄʠʨʦʩʣʘʚʫ ʠ ɱʦʚʠʮʠ ʥʘ ʩʚʠʤ ʩʘʚʝʪʠʤʘ, ʧʦʤʦ˂ʠ ʠ ʧʦʜʨʰʮʠ 

ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

 

ʍʚʘʣʘ ʧʨʦʬʝʩʦʨʫ ʇʝʨʠʮʠ ɺʘʩʠˀʝʚʠ˂ʫ ʥʘ ʧʦʤʦ˂ʠ ʧʨʠʣʠʢʦʤ ʩʘʢʫʧˀʘˁʘ ʤʘʪʝʨʠʿʘʣʘ, 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ ʧʨʠʢʫʧˀʝʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʬʠʪʦʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ. ʉʘʨʘʜˁʘ ʿʝ ʫʚʝʢ ʙʠʣʘ 

ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʠ ʥʘ ʥʘʿʚʠʰʝʤ ʤʦʛʫ˂ʝʤ ʥʠʚʦʫ. 

 

ɺʝʣʠʢʦ ʭʚʘʣʘ ʧʨʦʬ. ʜʨ ɼʝʿʘʥʫ ɹʘʩʢʠ˂ʫ, ʜʨ ʉʫʟʘʥʠ ʇʦʧʦʚʠ˂ ʠ ʜʨ ʉaˁʠ ʄʘʪʠ˂ ʥʘ ʚʝʣʠʢʦʿ 

ʧʦʤʦ˂ʠ ʧʨʠʣʠʢʦʤ ʠʟʚʦʹʝˁʘ ʝʢʩʧʝʨʠʤʝʥʘʪʘ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ. 

 



 

II  

 

ʍʚʘʣʘ ʜʨ ʄʠʨʿʘʥʠ ɻʨʫʿʦʚʠ˂ ʠ ʜʨ ʂʘʪʘʨʠʥʠ ʄʣʘʜʝʥʦʚʠ˂ ʥʘ ʧʦʤʦ˂ʠ ʧʨʠʣʠʢʦʤ ʦʜʨʝʹʠʚʘˁʘ 

ʘʥʪʠʤʠʢʨʦʙʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʫʟʦʨʘʢʘ. 

 

ʅʘʢʦʥ ʧʣʘʥʠʨʘˁʘ ʠ ʣʦʛʠʩʪʠʯʢʝ ʧʦʜʨʰʢʝ ʥʝʢʦ ʿʝ ʩʚʝ ʦʚʦ ʤʦʨʘʦ ʜʘ ʩʧʨʦʚʝʜʝ ʫ ʜʝʣʦ, ʘ ʪʦ 

ʥʝ ʙʠ ʙʠʣʦ ʤʦʛʫ˂ʝ ʙʝʟ ˁʠʭ ʪʨʠ. 

 

ʄʘʨʠʿʘʥʘ, ʄʘʨʠʥʘ ʠ ʅʝʚʝʥʘ ʧʨʦʰʣʝ ʩʫ ʩʘ ʤʥʦʤ ʩʚʘʢʠ ʢʦʨʘʢ ʥʘ ʦʚʦʤ ʧʫʪʦʚʘˁʫ, ʧʨʫʞʠʣʝ 

ʤʠ ʥʝʩʝʙʠʯʥʫ ʧʦʤʦ˂ ʠ ʧʦʜʨʰʢʫ ʫ ʩʚʘʢʦʤ ʪʨʝʥʫʪʢʫ ʠ ʦʤʦʛʫ˂ʠʣʝ ʜʘ ʩʝ ʩʚʝ ʧʣʘʥʠʨʘʥʦ 

ʩʧʨʦʚʝʜʝ ʜʦ ʢʨʘʿʘ. ɼʨʘʛʦ ʤʠ ʿʝ ʰʪʦ ʧʦʩʪʦʿʠʪʝ ʠ ʰʪʦ ʩʪʝ ʤʦʿʠ ʧʨʠʿʘʪʝˀʠ. 

 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʩʚʠʤ ʦʩʪʘʣʠʤ ʯʣʘʥʦʚʠʤʘ ʪʠʤʘ ʎʝʥʪʨʘ ʟʘ ʧʨʝʪʢʣʠʥʠʯʢʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʧʦʤʦ˂ʠ ʠ ʧʦʜʨʰʮʠ ʪʦʢʦʤ ʠʟʨʘʜʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

 

ʀʤʘ ʪʫ ʠ ʚʘʩ ʦʩʪʘʣʠʭ, ʥʝʤʦʿʪʝ ʩʝ ˀʫʪʠʪʠ ʘʢʦ ʩʘʤ ʥʝʢʦʛ ʟʘʙʦʨʘʚʠʦ ʜʘ ʧʦʤʝʥʝʤ.  

 

ɿʘ ʢʨʘʿ ʙʠʭ ʚʘʤ ʦʩʪʘʚʠʦ ʦʚʜʝ ʿʝʜʘʥ ʮʠʪʘʪ. ʅʝ ʥʝʢʦʛ ʧʦʟʥʘʪʦʛ ʧʠʩʮʘ, ʥʘʫʯʥʠʢʘ, ʧʝʩʥʠʢʘ 

ʠ ʩʣʠʯʥʦ. ʎʠʪʘʪ ʏʦʚʝʢʘ, ʢʦʛʘ ʿʝ ʤʘʣʦ ʚʘʩ ʦʚʜʝ ʣʠʯʥʦ ʧʦʟʥʘʚʘʣʦ (ʥʘʞʘʣʦʩʪ), ʘʣʠ ʢʦʛʘ 

ʟʘʩʠʛʫʨʥʦ ʧʨʝʧʦʟʥʘʿʝʪʝ ʢʨʦʟ ʩʚʘʢʠ ʤʦʿ ʧʦʩʪʫʧʘʢ, ʤʘʥʠʨ, ʨʝʯ, ʧʠʪʘˁʝ ʠʣʠ ʦʜʛʦʚʦʨ. ʊʦ ʿʝ 

ʤʦʿ ʜʝʜʘ ʅʠʢʦʣʘ, ʘ ʩʚʦʿʝʚʨʝʤʝʥʦ ʿʝ ʨʝʢʘʦ: Ăɸʢʦ ʧʨʘʚʠʰ, ʧʨʘʚʠ!ñ. ɽ ʧʘ ʜʝʜʘ, ʥʘʧʨʘʚʠʣʠ 

ʩʤʦ ʛʘ! 

 

ʅʘʩʤʝʿʪʝ ʩʝ ʤʘʣʦ. ɻʦʪʦʚʦ ʿʝé ʀʣʠ ʤʦʞʜʘ ʪʝʢ ʧʦʯʠˁʝ. 

 

ʍʚʘʣʘ ʚʘʤ ʿʦʰ ʿʝʜʥʦʤ!  

 

ɺʦʣʠʤ ʚʘʩ ʩʚʝ! 

 

ɾʠʚʝʣʠ! 

 

ɸʣʝʢʩʘʥʜʘʨ  



 

III  

 

ʉɸɾɽʊɸʂ 

ʋʚʦʜ: ɼʦʢʩʦʨʫʙʠʮʠʥ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʧʦʿʘʚʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. ʃʠʰʘʿʝʚʠ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʟʚʦʨ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʩʧʝʮʠʬʠʯʥʝ ʭʝʤʠʿʩʢʝ ʩʪʨʫʢʪʫʨʝ ʠ ʜʝʿʩʪʚʘ. 

ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʝ ʠʩʧʠʪʠʚʘʥʠʭ ʩʝʢʫʥʜʘʨʠʭ ʤʝʪʘʙʦʣʠʪʘ. ɽʬʝʢʪʠ 

ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʜʦ ʩʘʜʘ ʥʠʩʫ 

ʠʩʧʠʪʠʚʘʥʠ ʫ ʧʦʛʣʝʜʫ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʝʬʝʢʪʘ. 

ʎʠˀ: ʎʠˀ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʣʦ ʿʝ ʜʦʙʠʿʘˁʝ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ X. stenophylla, 

ʬʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʠ ʦʜʨʝʹʠʚʘˁʝ ʙʠʦʣʦʰʢʝ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʟʘʪʠʤ ʠʩʧʠʪʠʚʘˁʝ 

ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʝʬʝʢʪʘ ʦʜʘʙʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ 

ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. 

ʄʘʪʝʨʠʿʘʣ ʠ ʤʝʪʦʜʝ: ʇʨʚʠ ʜʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʜʨʘʟʫʤʝʚʘʦ ʿʝ ʠʟʨʘʜʫ ʘʮʝʪʦʥʩʢʦʛ, 

ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ X. stenophylla, ʬʠʪʦʭʝʤʠʩʿʢʫ 

ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʫ ʧʨʠʤʝʥʦʤ HPLC ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ ʠ in vitro ʠʩʧʠʪʠʚʘˁʝ ʙʠʦʣʦʰʢʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʜʦʢ ʿʝ ʫ ʜʨʫʛʦʤ ʜʝʣʫ ʠʩʧʠʪʘʥ ʧʦʪʝʥʮʠʿʘʣʥʠ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʪ 

ʧʨʠʤʝʥʦʤ in vivo ʠ ex vivo ʤʝʪʦʜʘ, ʢʘʦ ʠ ʙʠʦʭʝʤʠʿʩʢʠʭ, ʠʤʫʥʦʝʩʝʿʩʢʠʭ ʠ PCR ʪʝʩʪʦʚʘ. 

ʈʝʟʫʣʪʘʪʠ: ʋʪʚʨʹʝʥʦ ʿʝ ʧʨʠʩʫʪʚʦ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʘ ʩʝʢʫʥʜʘʨʥʘ ʤʝʪʘʙʦʣʠʪʘ ʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʝʢʩʪʨʘʢʪʠʤʘ. ʅʘʿʠʟʨʘʞʝʥʠʿʫ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʫ ʠ ʘʥʪʠʪʫʤʦʨʩʢʫ ʘʢʪʠʚʥʦʩʪ 

ʠʩʧʦˀʠʦ ʿʝ ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ, ʜʦʢ ʿʝ ʥʘʿʠʟʨʘʞʝʥʠʿʫ ʘʥʪʠʤʠʢʨʦʙʥʫ ʘʢʪʠʚʥʦʩʪ ʠʩʧʦˀʠʦ 

n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ. ɸʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ X. stenophylla ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ 

ʠʩʧʦˀʠʣʠ ʩʫ ʟʥʘʯʘʿʘʥ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʪ, ʘ ʢʘʦ ʤʦʛʫ˂ʠ ʤʝʭʘʥʠʟʤʠ ʜʝʣʦʚʘˁʘ 

ʠʟʜʚʦʿʠʣʠ ʩʫ ʩʝ ʨʝʜʫʢʮʠʿʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʠ ʨʝʛʫʣʘʮʠʿʘ ʧʨʦʮʝʩʘ ʘʧʦʧʪʦʟʝ. 

ɿʘʢˀʫʯʘʢ: ʃʠʰʘʿ X. stenophylla ʧʨʝʜʩʪʘʚˀʘ ʙʠʦʣʦʰʢʠ ʠʟʚʦʨ ʿʝʜʠˁʝˁʘ ʩʘ 

ʧʦʪʝʥʮʠʿʘʣʥʠʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ, ʘʥʪʠʤʠʢʨʦʙʥʠʤ, ʮʠʪʦʪʦʢʩʠʯʥʠʤ ʠ 

ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠʤ ʜʝʿʩʪʚʦʤ. 

ʂˀʫʯʥʝ ʨʝʯʠ: ɼʦʢʩʦʨʫʙʠʮʠʥ, ʃʠʰʘʿʝʚʠ, Xanthoparmelia stenophylla, ʋʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ, ʂʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ, ʆʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ɸʧʦʧʪʦʟʘ. 

  



 

IV  

 

ɸBSTRACT 

Introduction: Doxorubicin can cause cardiotoxicity. Lichens are a source of secondary 

metabolites with a specific chemical structure and action. Usnic acid is one of the most 

frequently investigated secondary metabolites. The effects of extracts of the lichen 

Xanthoparmelia stenophylla and usnic acid have not been investigated so far in terms of 

cardioprotective effect. 

Aim:  The objective was to obtain extracts of lichen X. stenophylla, their phytochemical 

characterization and determination of biological activity, and then to examine the potential 

cardioprotective effect of the selected extract and usnic acid in a model of doxorubicin-induced 

cardiotoxicity. 

Material and methods: The first part of the research included the production of acetone, 

methanol and n-hexane extract of lichen X. Stenophylla, phytochemical characterization using 

HPLC chromatography and in vitro testing of biological activity, while the second part 

examined the potential cardioprotective effect using in vivo and ex vivo method, as well as 

biochemical, immunoassay and PCR tests. 

Results: Four different secondary metabolites was identified. The most pronounced antioxidant 

and antitumor activity was shown by the acetone extract, while the most pronounced 

antimicrobial activity was shown by the n-hexane extract. The acetone extract of lichen X. 

stenophylla and usnic acid showed a significant cardioprotective effect, and the possible 

mechanisms of action were the reduction of oxidative stress and the regulation of the apoptosis. 

Conclusions: Lichen X. Stenophylla represents a biological source of compounds with potential 

antioxidant, antimicrobial, cytotoxic and cardioprotective effects. 

Key words: Doxorubicin, Lichens, Xanthoparmelia stenophylla, Usnic acid, Cardiotoxicity, 

Oxidative stress, Apoptosis. 

  



 

V 

 

ʉɸɼʈɾɸɱ 

 

I ʋɺʆɼ ............................................................................................................................. 1 

 ɼʦʢʩʦʨʫʙʠʮʠʥ ........................................................................................................ 2 

1.1.1. ʆʪʢʨʠ˂ʝ ʠ ʠʩʪʦʨʠʿʩʢʠ ʨʘʟʚʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʘ .................................................. 2 
1.1.2. ʍʝʤʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ....................................................... 2 
1.1.3. ʌʘʨʤʘʢʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʤʝʭʘʥʠʟʘʤ ʮʠʪʦʩʪʘʪʩʢʦʛ ʜʝʿʩʪʚʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʘ .............................................................................................................. 3 

1.1.4. ʅʝʞʝˀʝʥʘ ʜʝʿʩʪʚʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ .................................................................... 4 
1.1.5. ʂʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʢʘʦ ʥʝʞʝˀʝʥʦ ʜʝʿʩʚʦ ʜʦʢʩʦʨʫʙʠʮʠʥʘ .............................. 5 

1.1.6. ʄʦʣʝʢʫʣʩʢʠ ʤʝʭʘʥʠʟʤʠ ʥʘʩʪʘʥʢʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʥʜʫʢʦʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ....................................................................................................... 5 
1.1.7. ʇʨʠʨʦʜʥʠ ʧʨʦʠʟʚʦʜʠ ʫ ʪʨʝʪʤʘʥʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ....................................................................................................... 6 

 ʃʠʰʘʿʝʚʠ ................................................................................................................ 8 

1.2.1. ʆʧʰʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʣʠʰʘʿʝʚʘ ...................................................................... 8 

1.2.2. ʊʘʢʩʦʥʦʤʠʿʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ............................................. 9 
1.2.3. ʈʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ ʠ ʤʦʨʬʦʘʥʘʪʦʤʩʢʝ ʢaʨʘʢʪʝʨʠʩʪʠʢʝ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ........................................................................................ 10 
1.2.4. ʍʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʣʠʰʘʿʘ Xanthoparmelia stenophylla..................................... 10 

II  ʎʀɲɽɺʀ ʀ ʍʀʇʆʊɽɿɽ ʀʉʊʈɸɾʀɺɸɳɸ .......................................................... 12 

 ʎʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ ......................................................................................... 13 

 ʍʠʧʦʪʝʟʝ ʠʩʪʨʘʞʠʚʘˁʘ ....................................................................................... 14 

III  ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ ......................................................................................... 15 

 ʇʨʠʧʨʝʤʘ ʠ ʬʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʠʩʧʠʪʠʚʘˁʝ ˁʠʭʦʚʝ ʙʠʦʣʦʰʢʝ ʘʢʪʠʚʥʦʩʪʠ ....................................... 16 

3.1.1. ɼʠʟʘʿʥ ʩʪʫʜʠʿʝ ................................................................................................... 16 
3.1.2. ʇʨʠʢʫʧˀʘˁʝ ʣʠʰʘʿʘ......................................................................................... 16 
3.1.3. ʇʨʠʧʨʝʤʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ .......................................................................... 16 

3.1.4. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʪʘʥʢʦʩʣʦʿʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ ....................... 17 
3.1.5. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʚʠʩʦʢʦ-ʝʬʠʢʘʩʥʝ ʪʝʯʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ ... 17 
3.1.6. ʀʟʦʣʦʚʘˁʝ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ........................................................................ 18 
3.1.7. ʆʜʨʝʹʠʚʘˁʝ ʣʠʤʠʪʘ ʜʝʪʝʢʮʠʿʝ ʠ ʣʠʤʠʪʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ ........................... 18 

3.1.8. ʆʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla .............................. 19 
3.1.9. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ .................................................... 20 
3.1.10. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʤʠʢʨʦʙʥʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ............................................................................... 23 
3.1.11. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ............................................................................... 24 

3.1.12. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʪʫʤʦʨʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ............................................................................... 25 



 

VI  

 

 ʀʩʧʠʪʠʚʘˁʝ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʝʬʝʢʪʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʘ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ..................................................................................................... 28 

3.2.1. ɸʥʠʤʘʣʥʠ ʧʨʦʪʦʢʦʣ ......................................................................................... 28 

3.2.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ ʠ ʧʘʨʘʤʝʪʨʝ 

ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo ................................................................................................. 30 
3.2.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ ʢʨʚʠ, 

ʝʬʣʫʝʥʪʫ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ ....................................................................................... 34 
3.2.4. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ 

ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ ................................................................................................. 36 
3.2.5. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ ...................................................................................................................... 39 

3.2.6. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʨʝʣʘʪʠʚʥʫ ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ 

ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ʘʧʦʧʪʦʟʫ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ ....................... 41 

 ʉʥʘʛʘ ʩʪʫʜʠʿʝ ʠ ʚʝʣʠʯʠʥʘ ʫʟʦʨʢʘ ....................................................................... 44 

 ʉʪʘʪʠʩʪʠʯʢʘ ʦʙʨʘʜʘ ʠ ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ........................................................... 44 

IV  ʈɽɿʋʃʊɸʊʀ ............................................................................................................... 46 

 ʇʨʠʧʨʝʤʘ ʠ ʬʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʠʩʧʠʪʠʚʘˁʝ ˁʠʭʦʚʝ ʙʠʦʣʦʰʢʝ ʘʢʪʠʚʥʦʩʪʠ ....................................... 47 

4.1.1. ʇʨʠʥʦʩ ʝʢʩʪʨʘʢʮʠʿʝ .......................................................................................... 47 
4.1.2. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʪʘʥʢʦʩʣʦʿʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ ....................... 47 

4.1.3. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʚʠʩʦʢʦ-ʝʬʠʢʘʩʥʝ ʪʝʯʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ ... 49 
4.1.4. ʃʠʤʠʪ ʜʝʪʝʢʮʠʿʝ ʠ ʣʠʤʠʪ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ .................................................... 52 

4.1.5. ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ 

ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ..................................................... 53 
4.1.6. ɸʥʪʠʦʢʩʠʜʘʮʠʦʥʘ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ .................................................................................................. 53 

4.1.7. ɸʥʪʠʤʠʢʨʦʙʥʘ ʠ ʘʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ .................................................... 55 
4.1.8. ɸʥʪʠʪʫʤʦʨʩʢʘ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ..................................................................................................... 59 

 ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ ʩʠʩʪʝʤ ʧʘʮʦʚʘ ʠ 

ʠʟʘʟʠʚʘˁʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ .................................................................................. 65 

4.2.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ 

ʠ ʧʘʨʘʤʝʪʨʝ ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo ........................................................................... 65 
4.2.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ 

ʩʪʨʝʩʘ ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ, ʢʨʚʠ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ ......................... 72 

4.2.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ 

ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ ................................................................ 80 



 

VII  

 

4.2.4. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ ................................................................................ 83 

4.2.5. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʨʝʣʘʪʠʚʥʫ ʝʢʩʧʨʝʩʠʿʫ 

ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ʘʧʦʧʪʦʟʫ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ 

ʩʨʮʘ .............................................................................................................................. 86 

 ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʪʘ ʧʨʠʤʝʥʝ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ ʩʠʩʪʝʤ ʧʘʮʦʚʘ ....................................... 90 

4.3.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ ʠ ʧʘʨʘʤʝʪʨʝ 

ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo ................................................................................................. 90 
4.3.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ, ʢʨʚʠ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ ........................................ 95 
4.3.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ 

ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ ............................................................................................... 101 
4.3.4. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ .................................................................................................................... 103 
4.3.5. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʨʝʣʘʪʠʚʥʫ ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ 

ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ʘʧʦʧʪʦʟʫ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ ..................... 107 

 ʀʩʧʠʪʠʚʘˁʝ ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʝʬʝʢʪʘ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʘ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ................................................................................... 110 

4.4.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ ʠ ʧʘʨʘʤʝʪʨʝ 

ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ

 .................................................................................................................................... 110 
4.4.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ, ʢʨʚʠ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ..................................................... 115 

4.4.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ 

ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ

 .................................................................................................................................... 122 
4.4.4. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ .................. 124 

4.4.5. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʨʝʣʘʪʠʚʥʫ ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ 

ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ʘʧʦʧʪʦʟʫ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ..................................................... 128 

V ɼʀʉʂʋʉʀɱɸ ............................................................................................................ 132 



 

VIII  

 

 ʇʨʠʧʨʝʤʘ ʠ ʬʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʠʩʧʠʪʠʚʘˁʝ ˁʠʭʦʚʝ ʙʠʦʣʦʰʢʝ ʘʢʪʠʚʥʦʩʪʠ ..................................... 133 

5.1.1. ʌʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʠ ʧʨʠʥʦʩ ʝʢʩʪʨʘʢʮʠʿʝ ................................ 133 
5.1.2. ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʘ 

ʘʢʪʠʚʥʦʩʪ ................................................................................................................... 134 
5.1.3. ɸʥʪʠʤʠʢʨʦʙʥʘ ʠ ʘʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ .................................................. 135 
5.1.4. ɸʥʪʠʪʫʤʦʨʩʢʘ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ................................................................................................... 138 

 ʂʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʪʠ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ............................................................................. 140 

5.2.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ ʩʠʩʪʝʤ ʧʘʮʦʚʘ ʠ 

ʠʟʘʟʠʚʘˁʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ................................................................................ 140 

5.2.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ ʩʠʩʪʝʤ ʧʘʮʦʚʘ .............. 142 
5.2.3. ʀʩʧʠʪʠʚʘˁʝ ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʝʬʝʢʪʘ ʘʮʝʪʦʥʩʢʦʛ 

ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʘ ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ..................................................... 144 

VI ɿɸʂɲʋʏʎʀ .................................................................................................................... 147 

VII ʃʀʊɽʈɸʊʋʈɸ ............................................................................................................... 151 

VIII  ʇʈʀʃʆɿʀ ..................................................................................................................... 165 

 

 



 

1 

 

 

 

 

 

 

I  ʋɺʆɼ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ɸʣʝʢʩʘʥʜʘʨ ʂʦʯʦʚʠ˂ 

 

2 

 

 ɼʦʢʩʦʨʫʙʠʮʠʥ 

 

1.1.1. ʆʪʢʨʠ˂ʝ ʠ ʠʩʪʦʨʠʿʩʢʠ ʨʘʟʚʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

 

ɼʦʢʩʦʨʫʙʠʮʠʥ ʿʝ ʿʝʜʠˁʝˁʝ ʢʦʿʝ ʫ ʭʝʤʠʿʩʢʦʤ ʩʤʠʩʣʫ ʧʨʠʧʘʜʘ ʧʦʨʦʜʠʮʠ ʘʥʪʨʘʮʠʢʣʠʥʩʢʠʭ 

ʘʥʪʠʙʠʦʪʠʢʘ. ʇʨʚʠ ʧʨʝʜʩʪʘʚʥʠʢ ʦʚʝ ʛʨʫʧʝ ʣʝʢʦʚʘ ʙʠʦ ʿʝ ʜʘʫʥʦʨʫʙʠʮʠʥ ʢʦʿʠ ʿʝ ʦʪʢʨʠʚʝʥ 

1960. ʛʦʜʠʥʝ ʫ ʦʢʚʠʨʫ ʩʢʨʠʥʠʥʛʘ ʿʝʜʠˁʝˁʘ ʠʟʦʣʦʚʘʥʠʭ ʠʟ ʢʫʣʪʫʨʘ ʙʘʢʪʝʨʠʿʩʢʠʭ ˂ʝʣʠʿʘ, 

ʢʦʿʝ ʫ ʫʦʙʠʯʘʿʥʠʤ ʫʩʣʦʚʠʤʘ ʞʠʚʝ ʫ ʟʝʤˀʠʰʪʫ, ʘ ʫ ʮʠˀʫ ʦʪʢʨʠʚʘˁʘ ʥʦʚʠʭ 

ʘʥʪʠʤʠʢʨʦʙʥʠʭ ʘʛʝʥʘʩʘ (1). ɼʘʫʥʦʨʫʙʠʮʠʥ ʿʝ ʠʥʪʝʥʟʠʚʥʦ ʦʙʦʿʝʥʦ ʿʝʜʠˁʝˁʝ ʢʦʿʝ ʿʝ 

ʠʟʦʣʦʚʘʥʦ ʠʟ ʢʫʣʪʫʨʝ ʙʘʢʪʝʨʠʿʝ Streptomyces꜡peucetius (1). ʊʦʢʦʤ ʠʩʧʠʪʠʚʘˁʘ 

ʘʥʪʠʤʠʢʨʦʙʥʠʭ ʩʚʦʿʩʪʘʚʘ ʦʪʢʨʠʚʝʥʦ ʿʝ ʜʘ ʜʘʫʥʦʨʫʙʠʮʠʥ ʠʩʧʦˀʘʚʘ ʠ ʘʥʪʠʪʫʤʦʨʩʢʫ 

ʘʢʪʠʚʥʦʩʪ ʥʘ ʪʫʤʦʨʩʢʠʤ ˂ʝʣʠʿʘʤʘ ʤʠʰʝʚʘ. ɸʥʘʣʦʛ ʜʘʫʥʦʨʫʙʠʮʠʥʘ, ʜʦʢʩʦʨʫʙʠʮʠʥ, 

ʠʟʦʣʦʚʘʥ ʿʝ 1969. ʛʦʜʠʥʝ ʠʟ ʢʫʣʪʫʨʝ ʙʘʢʪʝʨʠʿʝ Streptomyces peucetius var. caesius ʢʦʿʠ 

ʧʨʝʜʩʪʘʚˀʘ ʭʝʤʠʿʩʢʠ ʤʫʪʠʨʘʥʠ ʩʦʿ ʥʘʚʝʜʝʥʝ ʙʘʢʪʝʨʠʿʝ (2, 3). ɼʦʢʩʦʨʫʙʠʮʠʥ ʿʝ ʠʩʧʦˀʠʦ 

ʟʥʘʯʘʿʥʦ ʘʥʪʠʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʫ ʪʨʝʪʤʘʥʘ ʣʝʫʢʝʤʠʿʘ, ʣʠʤʬʦʤʘ ʠ 

ʩʦʣʠʜʥʠʭ ʪʫʤʦʨʘ, ʜʦʢ ʿʝ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʠʩʧʦˀʠʦ ʚʠʩʦʢʫ ʩʝʣʝʢʪʠʚʥʦʩʪ ʦʜʥʦʩʥʦ 

ʤʠʥʠʤʘʣʘʥ ʝʬʝʢʘʪ ʥʘ ʟʜʨʘʚʝ ˂ʝʣʠʿʝ.  

ʅʘʢʦʥ ʦʪʢʨʠ˂ʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʫʩʣʝʜʠʣʦ ʿʝ ʜʚʝ ʜʝʮʝʥʠʿʝ ʠʥʪʝʥʟʠʚʥʠʭ ʧʨʝʢʣʠʥʠʯʢʠʭ ʠ 

ʢʣʠʥʠʯʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʘ ʮʠˀʝʤ ʦʪʢʨʠʚʘˁʘ ʤʦʣʝʢʫʣʩʢʠʭ ʤʝʭʘʥʠʟʘʤʘ ʜʝʿʩʪʚʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʘ, ʝʬʠʢʘʩʥʦʩʪʠ, ʙʝʟʙʝʜʥʦʩʪʠ ʧʨʠʤʝʥʝ, ʥʝʞʝˀʝʥʠʭ ʜʝʿʩʪʘʚʘ, ʪʦʢʩʠʯʥʠʭ 

ʝʬʝʢʘʪʘ, ʜʦʟʥʠʭ ʨʝʞʠʤʘ, ʢʘʦ ʠ ʩʚʠʭ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʙʠʪʠ ʦʜ ʟʥʘʯʘʿʘ 

ʧʨʠʣʠʢʦʤ ʢʣʠʥʠʯʢʝ ʧʨʠʤʝʥʝ. ʅʘ ʦʩʥʦʚʫ ʩʚʠʭ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ FDA ʿʝ ʪʦʢʦʤ 70-

ʪʠʭ ʛʦʜʠʥʘ 20. ʚʝʢʘ ʦʜʦʙʨʠʦ ʧʨʠʤʝʥʫ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʫ ʪʝʨʘʧʠʿʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʨʮʠʥʦʤʘ 

(4). 

 

1.1.2. ʍʝʤʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

 

ɼʦʢʩʦʨʫʙʠʮʠʥ ʿʝ ʮʠʪʦʩʪʘʪʠʢ ʚʝʦʤʘ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʠ ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʫ ʪʝʨʘʧʠʿʠ 

ʪʫʤʦʨʘ ʢʘʢʚʠ ʩʫ ʪʫʤʦʨʠ ʿʘʿʥʠʢʘ ʠ ʜʦʿʢʝ, ʩʘʨʢʦʤʠ, ʪʫʤʦʨ ʙʝʰʠʢʝ, ʍʦʯʢʠʥʦʚ ʠ ʥʦʥ-

ʍʦʯʢʠʥʦʚ ʣʠʤʬʦʤ, ʘʣʠ ʠ ʘʢʫʪʥʘ ʣʠʤʬʦʙʣʘʩʪʥʘ ʣʝʫʢʝʤʠʿʘ (4). ʇʨʠʧʘʜʘ ʛʨʫʧʠ 

ʘʥʪʨʘʮʠʢʣʠʥʩʢʠʭ ʘʥʪʠʙʠʦʪʠʢʘ ʩʘ ʠʟʨʘʞʝʥʠʤ ʮʠʪʦʩʪʘʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ. ʂʘʨʘʢʪʝʨʠʰʝ ʩʝ 

ʧʦʩʪʦʿʘˁʝʤ ʪʝʪʨʘʮʠʢʣʠʯʥʦʛ ʥʘʬʪʘʮʝʥʭʠʥʦʥʩʢʦʛ (ʪʝʪʨʘʮʝʥʩʢʦʛ) ʩʠʩʪʝʤʘ ʩʘ 

ʭʠʜʨʦʢʩʠʣʥʠʤ ʛʨʫʧʘʤʘ ʫ ʧʦʣʦʞʘʿʠʤʘ 6, 8 ʠ 11, ʢʝʪʦ ʛʨʫʧʘʤʘ ʫ ʧʦʣʦʞʘʿʠʤʘ 5 ʠ 12 ʠ 

ʤʝʪʠʣʦʢʩʘʥʩʢʠʤ ʧʨʩʪʝʥʦʤ ʢʘʦ ʩʫʧʩʪʠʪʫʝʥʪʦʤ ʘʪʦʤʘ ʚʦʜʦʥʠʢʘ ʫ ʭʠʜʨʦʢʩʠʣʥʦʿ ʛʨʫʧʠ ʥʘ 

ʧʦʣʦʞʘʿʫ 7 ʪʝʪʨʘʮʝʥʩʢʦʛ ʩʠʩʪʝʤʘ ʛʜʝ ʩʝ ʆ ʛʣʠʢʦʟʠʜʥʦʤ ʚʝʟʦʤ ʧʦʚʝʟʫʿʝ ʛʣʠʢʦʥʩʢʘ 

ʢʦʤʧʦʥʝʥʪʘ ʦʜʥʦʩʥʦ ʰʝ˂ʝʨ ʜʘʫʥʦʩʘʤʠʥ. ʄʦʣʝʢʫʣʩʢʘ ʬʦʨʤʫʣʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʿʝ 

C27H29NO11, ʘ ʤʦʣʝʢʫʣʩʢʘ ʤʘʩʘ ʠʟʥʦʩʠ 543,52 g/mol. ʍʝʤʠʿʩʢʘ ʩʪʨʫʢʪʫʨʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘ ʉʣʠʮʠ 1. 
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3 

 

 
ʉʣʠʢʘ 1: ʍʝʤʠʿʩʢʘ ʩʪʨʫʢʪʫʨʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

 

ɼʦʢʩʦʨʫʙʠʮʠʥ ʩʝ ʥʘ ʪʨʞʠʰʪʫ ʤʦʞʝ ʥʘ˂ʠ ʧʦʜ ʨʘʟʣʠʯʠʪʠʤ ʥʘʟʠʚʠʤʘ ʢʘʦ ʰʪʦ ʩʫ: DoxilÈ, 

RubexÈ, MyocetÈ, Adriamycin RDFÈ, Adriamycin PFSÈ ʠ ʜʨʫʛʠ. ɼʦʩʪʫʧʘʥ ʿʝ ʫ ʦʙʣʠʢʫ 

ʭʠʜʨʦʭʣʦʨʠʜʥʝ ʩʦʣʠ ʠʣʠ ʫ ʦʙʣʠʢʫ ʣʠʧʦʟʦʤʘʣʥʝ ʬʦʨʤʫʣʘʮʠʿʝ. ʆʙʘ ʦʙʣʠʢʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

ʧʨʠʤʝˁʫʿʫ ʩʝ ʫ ʦʙʣʠʢʫ ʠʥʪʨʘʚʝʥʩʢʝ ʠʥʿʝʢʮʠʿʝ, ʧʨʠ ʯʝʤʫ ʩʝ ʣʠʧʦʟʦʤʘʣʥʘ ʬʦʨʤʫʣʘʮʠʿʘ 

ʦʜʣʠʢʫʿʝ ʥʝʰʪʦ ʥʠʞʠʤ ʩʪʝʧʝʥʦʤ ʪʦʢʩʠʯʥʦʩʪʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʪʘʥʜʘʨʜʥʠʤ ʨʘʩʪʚʦʨʦʤ (5).  

ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʨʘʜʠ ʩʝ ʥʘ ʨʘʟʚʦʿʫ ʥʦʚʠʭ ʬʘʨʤʘʮʝʫʪʩʢʦ-ʪʝʭʥʦʣʦʰʢʠʭ ʦʙʣʠʢʘ ʟʘ 

ʧʨʠʤʝʥʫ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʢʘʢʚʠ ʩʫ ʤʠʢʨʦʝʤʫʣʟʠʿʝ (6), ʬʦʪʦ-ʦʩʝʪˀʠʚʠ ʣʠʧʦʟʦʤʠ (7), 

ʣʠʧʦʟʦʤʠ ʩʘ ʜʚʦʩʪʨʫʢʠʤ ʣʠʛʘʥʜʠʤʘ (8), ʥʘʥʦʬʦʨʤʫʣʘʮʠʿʝ (9), ʢʦʿʝ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʮʠˀʘʥʫ 

ʠʩʧʦʨʫʢʫ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʜʦ ʤʘʣʠʛʥʠʭ ˂ʝʣʠʿʘ ʠ ʠʩʪʦʚʨʝʤʝʥʦ ʩʤʘˁʠʪʠ ʧʦʿʘʚʫ ʠ ʩʪʝʧʝʥ 

ʪʝʞʠʥʝ ʥʝʞʝˀʝʥʠʭ ʝʬʝʢʘʪʘ. 

ɼʦʢʩʦʨʫʙʠʮʠʥ ʿʝ ʠʟʨʘʟʠʪʦ ʬʦʪʦʩʝʥʟʠʪʠʚʘʥ ʪʘʢʦ ʜʘ ʩʝ ʜʦ ʧʨʠʤʝʥʝ ʦʙʘʚʝʟʥʦ ʯʫʚʘ ʫ ʪʘʤʥʦʿ 

ʙʦʯʠʮʠ, ʥʘ ʪʘʤʥʦʤ ʠ ʭʣʘʜʥʦʤ ʤʝʩʪʫ. 

 

1.1.3. ʌʘʨʤʘʢʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʤʝʭʘʥʠʟʘʤ ʮʠʪʦʩʪʘʪʩʢʦʛ ʜʝʿʩʪʚʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

 

ʉʚʦʿ ʘʥʪʠʪʫʤʦʨʩʢʠ ʝʬʝʢʘʪ ʜʦʢʩʦʨʫʙʠʮʠʥ ʦʩʪʚʘʨʫʿʝ ʢʦʤʙʠʥʦʚʘʥʠʤ ʜʝʿʩʪʚʦʤ ʠ ʪʦ ʩʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ ʠʥʪʝʨʢʘʣʘʮʠʿʦʤ ʦʜʥʦʩʥʦ ʩʧʝʮʠʬʠʯʥʠʤ ʫʤʝʪʘˁʝʤ ʘʥʪʨʘʮʠʢʣʠʥʩʢʦʛ ʿʝʟʛʨʘ ʠʟʤʝʹʫ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʣʘʥʘʮʘ ʤʦʣʝʢʫʣʘ ɼʅʂ, ʘ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʠʥʭʠʙʠʨʘˁʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʝʥʟʠʤʘ ʪʦʧʦʠʟʦʤʝʨʘʟʝ II, ʢʦʿʠ ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʦʩʣʦʙʘʹʘˁʝ ʤʦʣʝʢʫʣʘ ɼʅʂ ʪʦʢʦʤ ʧʨʦʮʝʩʘ 

ʨʝʧʣʠʢʘʮʠʿʝ. ʅʘʢʦʥ ʠʥʪʝʨʢʘʣʘʮʠʿʝ ʫ ʤʦʣʝʢʫʣ ɼʅʂ ʩʧʨʝʯʘʚʘ ʩʝ ʠ ʥʦʨʤʘʣʥʘ ʬʫʥʢʮʠʿʘ 

ʝʥʟʠʤʘ ɼʅʂ ʧʦʣʠʤʝʨʘʟʝ, ʯʠʤʝ ʿʝ ʠʥʭʠʙʠʨʘʥ ʧʨʦʮʝʩ ʜʝʦʙʝ ˂ʝʣʠʿʝ, ʢʘʦ ʠ ˁʝʥʦ ʥʦʨʤʘʣʥʦ 

ʬʫʥʢʮʠʦʥʠʩʘˁʝ. ʉʧʝʮʠʬʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʘʥʪʨʘʮʠʢʣʠʥʘ ʢʦʿʫ ʯʠʥʠ ʥʝʧʦʣʘʨʥʦ 

ʥʘʬʪʘʮʝʥʭʠʥʦʥʩʢʦ ʿʝʟʛʨʦ ʠ ʧʦʣʘʨʥʘ ʛʣʠʢʦʥʩʢʘ ʢʦʤʧʦʥʝʥʪʘ ʦʤʦʛʫ˂ʘʚʘ ʜʦʢʩʦʨʫʙʠʮʠʥʫ ʜʘ 

ʩʝ ʨʘʩʪʚʘʨʘ ʠ ʫ ʭʠʜʨʦʬʠʣʥʠʤ ʠ ʫ ʣʠʧʦʬʠʣʥʠʤ ʨʘʩʪʚʘʨʘʯʠʤʘ, ʘʣʠ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʙʫʜʝ 

ʪʨʘʥʩʧʦʨʪʦʚʘʥ ʢʨʦʟ ʙʠʦʣʦʰʢʝ ʤʝʤʙʨʘʥʝ. ʊʘʢʦʹʝ, ʤʦʣʝʢʫʣʠ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʩʝ 

ʩʧʝʮʠʬʠʯʥʦ ʚʝʟʫʿʫ ʟʘ ʥʝʢʝ ʧʨʦʪʝʠʥʝ ʧʣʘʟʤʝ ʫ ʜʝʣʦʚʝ ˂ʝʣʠʿʩʢʝ ʤʝʤʙʨʘʥʝ. ʃʠʧʦʬʠʣʥʠ ʜʝʦ 

ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʟʙʦʛ ʩʚʦʿʝ ʩʪʨʫʢʪʫʨʝ ʠʩʧʦˀʘʚʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʠʩʝʣʦʩʪʠ, ʜʦʢ ʘʤʠʥʦ-

ʰʝ˂ʝʨ ʠʤʘ ʙʘʟʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. 
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ʅʘʚʝʜʝʥʠ ʤʝʭʘʥʠʟʤʠ ʜʝʿʩʪʚʘ ʩʫ ʠʩʪʦʚʨʝʤʝʥʦ ʦʜʛʦʚʦʨʥʠ ʠ ʟʘ ʧʦʿʘʚʫ ʥʝʞʝˀʝʥʠʭ ʜʝʿʩʪʘʚʘ 

ʠ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʘʪʘ (10). 

 

1.1.4. ʅʝʞʝˀʝʥʘ ʜʝʿʩʪʚʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

 

ʂʘʦ ʠ ʚʝ˂ʠʥʝ ʜʨʫʛʠʭ ʮʠʪʦʩʪʘʪʠʢʘ ʥʝʢʘ ʦʜ ʥʘʿʯʝʰ˂ʠʭ ʥʝʞʝˀʝʥʠʭ ʜʝʿʩʪʘʚʘ ʿʝʩʫ ʦʥʘ ʚʝʟʘʥʘ 

ʟʘ ʜʠʛʝʩʪʠʚʥʠ ʪʨʘʢʪ, ʘ ʫʢˀʫʯʫʿʫ ʤʫʯʥʠʥʫ, ʧʦʚʨʘ˂ʘˁʝ, ʜʠʿʘʨʝʿʫ ʠ ʛʫʙʠʪʘʢ ʘʧʝʪʠʪʘ. 

ʋʯʝʩʪʘʣʦʩʪ ʧʦʿʘʚʝ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʠʭ ʥʝʞʝˀʝʥʠʭ ʜʝʿʩʪʘʚʘ ʿʝ ʠʟʤʝʹʫ 1% ʠ 10% ʠ 

ʩʤʘʪʨʘʿʫ ʩʝ ʯʝʩʪʠʤ ʥʝʞʝˀʝʥʠʤ ʜʝʿʩʪʚʠʤʘ (11). ʉʚʠ ʥʘʚʝʜʝʥʠ ʩʠʤʧʪʦʤʠ ʫʪʠʯʫ ʥʘ ʦʧʰʪʝ 

ʩʪʘˁʝ ʙʦʣʝʩʥʠʢʘ, ʘ ʤʦʛʫ ʫʪʠʮʘʪʠ ʠ ʥʘ ʪʦʢ ʙʦʣʝʩʪʠ ʠ ʦʧʦʨʘʚʘʢ. ʆʚʘ ʥʝʞʝˀʝʥʘ ʜʝʿʩʪʚʘ 

ʯʝʩʪʦ ʟʘʭʪʝʚʘʿʫ ʧʨʠʤʝʥʫ ʩʠʤʧʪʦʤʘʪʩʢʝ ʪʝʨʘʧʠʿʝ ʢʦʿʫ ʯʠʥʝ ʘʥʪʠʝʤʝʪʠʮʠ, ʧʨʦʢʠʥʝʪʠʮʠ ʠ 

ʧʨʦʙʠʦʪʠʮʠ, ʘ ʪʘʢʦʹʝ ʿʝ ʚʘʞʥʦ ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʥʘʯʠʥʘ ʠʩʭʨʘʥʝ ʠ ʧʨʘ˂ʝˁʝ ʫʥʦʩʘ 

ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ (12, 13). ʄʫʯʥʠʥʘ ʠ ʧʦʚʨʘ˂ʘˁʝ ʦʙʠʯʥʦ ʩʝ ʿʘʚˀʘʿʫ 24 ʩʘʪʘ ʥʘʢʦʥ 

ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ. ʋʧʘʣʝ ʩʣʫʟʥʠʮʘ, ʘ ʥʘʨʦʯʠʪʦ ʩʪʦʤʘʪʠʪʠʩ ʠ ʝʟʦʬʘʛʠʪʠʩ ʿʘʚˀʘʿʫ 

ʩʝ ʠʟʤʝʹʫ ʧʝʪʦʛ ʠ ʜʝʩʝʪʦʛ ʜʘʥʘ ʦʜ ʧʨʠʤʝʥʝ, ʘ ʫʯʝʩʪʘʣʠʿʝ ʩʫ ʢʘʜʘ ʨʝʞʠʤ ʜʦʟʠʨʘˁʘ 

ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʠʤʝʥʫ ʪʦʢʦʤ ʪʨʠ ʫʟʘʩʪʦʧʥʘ ʜʘʥʘ. ʂʦʜ ʥʝʢʠʭ ʧʘʮʠʿʝʥʘʪʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʠ 

ʭʠʧʝʨʧʠʛʤʝʥʪʘʮʠʿʘ ʦʨʘʣʥʝ ʩʣʫʟʥʠʮʝ. ʂʘʦ ʥʘʿʦʟʙʠˀʥʠʿʝ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʦ ʥʝʞʝˀʝʥʦ 

ʜʝʿʩʪʚʦ ʿʘʚˀʘ ʩʝ ʥʝʢʨʦʟʘ ʢʦʣʦʥʘ ʢʦʿʘ ʿʝ ʧʨʘ˂ʝʥʘ ʦʙʠʣʥʠʤ ʢʨʚʘʨʝˁʝʤ ʠ ʠʥʬʝʢʮʠʿʘʤʘ ʠ 

ʿʘʚˀʘ ʩʝ ʦʙʠʯʥʦ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʢʫʪʥʦʤ ʥʝʣʠʤʬʦʮʠʪʥʦʤ ʣʝʫʢʝʤʠʿʦʤ ʢʦʿʠ ʩʫ 

ʪʨʝʪʠʨʘʥʠ ʢʦʤʙʠʥʘʮʠʿʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʠ ʮʠʪʘʨʘʙʠʥʘ. 

ɼʨʫʛʘ ʛʨʫʧʘ ʥʝʞʝˀʝʥʠʭ ʜʝʿʩʪʘʚʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʭʝʤʘʪʦʣʦʰʢʝ ʧʦʨʝʤʝ˂ʘʿʝ ʢʦʿʠ ʤʦʛʫ 

ʫʢˀʫʯʠʚʘʪʠ ʘʥʝʤʠʿʫ, ʣʝʫʢʦʧʝʥʠʿʫ, ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʿʫ ʠʣʠ ʦʧʰʪʫ ʧʘʥʮʠʪʦʧʝʥʠʿʫ, ʘ 

ʪʘʢʦʹʝ ʩʧʘʜʘʿʫ ʫ ʛʨʫʧʫ ʯʝʩʪʠʭ ʥʝʞʝˀʝʥʠʭ ʜʝʿʩʪʘʚʘ ʩʘ ʠʥʮʠʜʝʥʮʦʤ ʠʟʤʝʹʫ 1 ʠ 10% (11). 

ʉʚʠ ʦʚʠ ʧʦʨʝʤʝ˂ʘʿʠ ʧʦʩʣʝʜʠʯʥʦ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʦʧʰʪʝ ʩʣʘʙʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʠ ʫʙʨʟʘʥʦʛ 

ʟʘʤʘʨʘˁʘ ʙʦʣʝʩʥʠʢʘ, ʯʝʰ˂ʝ ʧʦʿʘʚʝ ʙʘʢʪʝʨʠʿʩʢʠʭ ʠ ʚʠʨʫʩʥʠʭ ʠʥʬʝʢʮʠʿʘ, ʧʦʨʝʤʝ˂ʘʿʘ 

ʢʦʘʛʫʣʘʮʠʿʝ ʠ ʫʯʝʩʪʘʣʦʛ ʢʨʚʘʨʝˁʘ. ʅʘʿʚʝ˂ʠ ʩʪʝʧʝʥ ʩʫʧʨʝʩʠʿʝ ʢʦʩʪʥʝ ʩʨʞʠ ʫ ʩʣʫʯʘʿʫ 

ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʿʘʚˀʘ ʩʝ ʜʚʝ ʥʝʜʝˀʝ ʥʘʢʦʥ ʧʦʯʝʪʢʘ ʪʝʨʘʧʠʿʝ, ʘʣʠ ʩʝ ʩʚʠ 

ʧʘʨʘʤʝʪʨʠ ʢʨʚʥʝ ʩʣʠʢʝ ʦʙʠʯʥʦ ʚʨʘ˂ʘʿʫ ʫ ʥʦʨʤʘʣʫ ʥʘʢʦʥ ʪʨʠ ʥʝʜʝˀʝ. ʋ ʩʣʫʯʘʿʫ ʜʘ ʩʝ 

ʧʘʨʘʤʝʪʨʠ ʢʨʚʥʝ ʩʣʠʢʝ ʥʝ ʧʦʙʦˀʰʘʿʫ ʫ ʥʘʚʝʜʝʥʦʤ ʧʝʨʠʦʜʫ, ʚʨʰʠ ʩʝ ʢʦʨʠʛʦʚʘˁʝ 

ʧʨʠʤʝˁʝʥʝ ʜʦʟʝ. ɿʘʙʝʣʝʞʝʥʠ ʩʫ ʠ ʩʣʫʯʘʿʠ ʧʦʿʘʚʝ ʩʝʢʫʥʜʘʨʥʝ ʘʢʫʪʥʝ ʤʠʿʝʣʦʠʜʥʝ 

ʣʝʫʢʝʤʠʿʝ ʫ ʩʣʫʯʘʿʫ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘʨʦʯʠʪʦ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʜʨʫʛʠʤ 

ʮʠʪʦʩʪʘʪʩʢʠʤ ʣʝʢʦʚʠʤʘ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʥʘ ʪʝʨʘʧʠʿʠ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʥʝʦʧʭʦʜʥʦ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʨʘ˂ʝˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʨʚʥʝ ʩʣʠʢʝ ʠ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʦʚʘˁʝ ʫ 

ʩʤʠʩʣʫ ʧʨʠʤʝʥʝ ʪʨʘʥʩʬʫʟʠʿʝ ʧʫʥʝ ʢʨʚʠ, ʧʣʘʟʤʝ, ʪʨʦʤʙʦʮʠʪʘ ʠʣʠ ʬʘʢʪʦʨʘ ʨʘʩʪʘ 

ʛʨʘʥʫʣʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʥʠʭ ʢʦʣʦʥʠʿʘ (14). 

ʇʦʨʝʜ ʧʨʘ˂ʝˁʘ ʧʘʨʘʤʝʪʘʨʘ ʢʨʚʥʝ ʩʣʠʢʝ, ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʥʘ ʪʝʨʘʧʠʿʠ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʥʝʦʧʭʦʜʥʦ ʿʝ ʧʨʘʪʠʪʠ ʠ ʙʠʦʭʝʤʠʿʩʢʝ ʧʘʨʘʤʝʪʨʝ, ʘ ʧʦʩʝʙʥʦ ʝʥʟʠʤʝ ʘʩʧʘʨʪʘʪ-

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (AST) ʠ ʘʣʘʥʠʥ-ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (ALT) ʢʦʿʠ ʤʦʛʫ ʫʢʘʟʘʪʠ ʥʘ 

ʧʦʪʝʥʮʠʿʘʣʥʦ ʦʰʪʝ˂ʝˁʝ ʿʝʪʨʝ (15). 

ʂʘʦ ʧʦʩʣʝʜʠʮʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʤʦʞʝ ʩʝ ʿʘʚʠʪʠ ʠʥʬʣʘʤʘʮʠʿʘ ʢʦʞʝ ʠ ʩʣʫʟʦʢʦʞʝ, 

ʭʠʧʝʨʧʠʛʤʝʥʪʘʮʠʿʘ ʢʦʞʝ ʠ ʧʘʣʤʘʨʥʦ-ʧʣʘʥʪʘʨʥʘ ʝʨʠʪʨʦʜʠʩʪʝʟʠʿʘ (ʩʠʥʜʨʦʤ ʰʘʢʘ-

ʩʪʦʧʘʣʦ). ʆʚʘ ʥʝʞʝˀʝʥʘ ʜʝʿʩʪʚʘ ʯʝʰ˂ʝ ʩʝ ʿʘʚˀʘʿʫ ʢʦʜ ʧʝʛʠʣʦʚʘʥʠʭ ʠ ʣʠʧʦʟʦʤʘʣʥʠʭ 

ʬʦʨʤʫʣʘʮʠʿʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ. ʇʨʦʤʝʥʝ ʥʘ ʢʦʞʠ ʥʠʩʫ ʙʦʣʥʝ, ʘʣʠ ʤʦʛʫ ʧʨʝʜʩʪʘʚˀʘʪʠ 

ʜʦʜʘʪʥʠ ʧʩʠʭʦʣʦʰʢʠ ʠ ʝʤʦʮʠʦʥʘʣʥʠ ʠʟʘʟʦʚ ʟʘ ʦʚʝ ʧʘʮʠʿʝʥʪʝ (16, 17). 

ʄʝʹʫ ʩʚʠʤ ʥʘʚʝʜʝʥʠʤ ʥʝʞʝˀʝʥʠʤ ʜʝʿʩʪʚʠʤʘ, ʢʘʦ ʥʘʿʯʝʰ˂ʝ ʠ ʥʘʿʦʟʙʠˀʥʠʿʝ ʠʟʜʚʘʿʘ ʩʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ. 
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1.1.5. ʂʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʢʘʦ ʥʝʞʝˀʝʥʦ ʜʝʿʩʚʦ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

 

ʂʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʩʝ ʤʦʞʝ ʿʘʚʠʪʠ ʢʘʦ ʥʝʞʝˀʝʥʦ ʜʝʿʩʪʚʦ ʫʩʣʝʜ ʧʨʠʤʝʥʝ ʨʘʟʣʠʯʠʪʠʭ ʚʨʩʪʘ 

ʮʠʪʦʩʪʘʪʠʢʘ, ʘʣʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʚʝʟʫʿʝ ʟʘ ʧʨʠʤʝʥʫ ʘʥʪʨʘʮʠʢʣʠʥʩʢʠʭ ʘʥʪʠʙʠʦʪʠʢʘ ʯʠʿʫ ʩʫ 

ʧʨʝʜʩʪʘʚʥʠʮʠ ʜʦʢʩʦʨʫʙʠʮʠʥ ʠ ʜʘʫʥʦʨʫʙʠʮʠʥ (18). ʉʧʝʮʠʬʠʯʥʦ ʿʝ ʪʦ ʜʘ ʿʝ ʦʚʦ ʥʝʞʝˀʝʥʦ 

ʜʝʿʩʪʚʦ ʜʦʟʥʦ-ʟʘʚʠʩʥʦ, ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʿʘʚˀʘ ʫ ʩʣʫʯʘʿʫ ʜʘ ʩʝ ʧʨʝʢʦʨʘʯʠ ʜʦʟʘ ʦʜ 

400-700 mg/m2 (10), ʰʪʦ ʩʝ ʦʟʥʘʯʘʚʘ ʢʘʦ ʠʨʝʚʝʨʟʠʙʠʣʥʘ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʠʣʠ ʪʠʧ 1 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. ʋ ʩʣʫʯʘʿʫ ʧʨʝʢʦʨʘʯʝˁʘ ʥʘʿʚʠʰʝ ʜʦʟʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʩʝ ʿʘʚˀʘ ʢʦʜ 

ʛʦʪʦʚʦ ʧʦʣʦʚʠʥʝ ʧʘʮʠʿʝʥʘʪʘ. ʉʠʤʧʪʦʤʠ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʩʫ ʦʪʝʞʘʥʦ ʜʠʩʘˁʝ, ʙʦʣ ʫ 

ʛʨʫʜʠʤʘ, ʧʘʣʧʠʪʘʮʠʿʝ, ʚʨʪʦʛʣʘʚʠʮʘ ʠ ʦʪʦʮʠ ʦʢʦ ʯʣʘʥʘʢʘ. ʂʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʩʝ ʧʦʩʝʙʥʦ 

ʠʟʜʚʘʿʘ ʧʦ ʫʯʝʩʪʘʣʦʩʪʠ ʧʦʿʘʚʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʥʘ ʪʝʨʘʧʠʿʠ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ, ʧʦ ʟʥʘʯʘʿʫ ʠ 

ʫʪʠʮʘʿʫ ʥʘ ʦʧʰʪʝ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʧʘʮʠʿʝʥʘʪʘ, ʢʘʦ ʠ ʥʘ ʫʩʧʝʰʥʦʩʪ ʪʝʨʘʧʠʿʝ. 

 

1.1.6. ʄʦʣʝʢʫʣʩʢʠ ʤʝʭʘʥʠʟʤʠ ʥʘʩʪʘʥʢʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʥʜʫʢʦʚʘʥʝ 
ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

ɼʦ ʩʘʜʘ ʿʝ ʦʧʠʩʘʥʦ ʥʝʢʦʣʠʢʦ ʤʦʛʫ˂ʠʭ ʤʝʭʘʥʠʟʘʤʘ ʥʘʩʪʘʥʢʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʥʜʫʢʦʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʠ ʧʦʩʣʝʜʠʯʥʦ ʩʨʯʘʥʝ ʠʥʩʫʬʠʮʠʿʝʥʮʠʿʝ. ʅʘʿʯʝʰ˂ʝ ʨʘʟʤʘʪʨʘʥʠ 

ʤʝʭʘʥʠʟʘʤ ʿʝ ʦʰʪʝ˂ʝˁʝ ʩʨʯʘʥʦʛ ʪʢʠʚʘ ʧʦʩʨʝʜʦʚʘʥʦ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ. ʆʢʩʠʜʘʮʠʦʥʠ 

ʩʪʨʝʩ ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘʥʝ ʩʠʥʪʝʟʝ ʨʝʘʢʪʠʚʥʠʭ ʢʠʩʝʦʥʠʯʥʠʭ ʚʨʩʪʘ ʢʦʿʝ ʜʦʚʦʜʝ ʜʦ 

ʦʰʪʝ˂ʝˁʘ ʩʨʯʘʥʦʛ ʤʠʰʠ˂ʘ, ʘ ʧʨʘ˂ʝʥʝ ʩʫ ʠ ʩʤʘˁʝʥʠʤ ʥʠʚʦʦʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠʭ 

ʤʦʣʝʢʫʣʘ, ʘ ʥʘʨʦʯʠʪʦ ʦʥʠʭ ʩʘ ʪʠʦʣʥʠʤ ʛʨʫʧʘʤʘ. ʊʘʢʦʹʝ, ʦʧʠʩʘʥ ʿʝ ʤʝʭʘʥʠʟʘʤ ʢʦʿʠʤ 

ʧʦʨʝʤʝ˂ʘʿ ʫ ʥʠʚʦʫ ʿʦʥʘ ʢʘʣʮʠʿʫʤʘ ʜʦʚʦʜʠ ʜʦ ʘʧʦʧʪʦʟʝ ʢʘʨʜʠʦʤʠʦʮʠʪʘ ʠ ʝʥʜʦʪʝʣʥʠʭ 

˂ʝʣʠʿʘ ʠ ʪʦ ʧʫʪʝʤ ʘʢʪʠʚʘʮʠʿʝ ʢʘʩʧʘʟʘ (19). 

ɻʣʘʚʥʠ ʧʨʦʙʣʝʤ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʿʝ ʧʨʦʜʫʢʮʠʿʘ ʩʣʦʙʦʜʥʠʭ ʨʘʜʠʢʘʣʘ ʢʦʿʠ 

ʤʦʛʫ ʜʘ ʜʦʚʝʜʫ ʜʦ ʦʰʪʝ˂ʝˁʘ ʢʘʨʜʠʦʤʠʦʮʠʪʘ. ɼʦʣʘʟʠ ʜʦ ʧʦʚʝ˂ʘʥʝ ʧʨʦʜʫʢʮʠʿʝ ʨʝʘʢʪʠʚʥʠʭ 

ʢʠʩʝʦʥʠʯʥʠʭ ʚʨʩʪʘ (ʝʥʛʣ. Reactive oxygen species - ROS) ʠ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʣʠʧʠʜʘ ʫ ʪʢʠʚʫ 

ʤʠʦʢʘʨʜʘ. ʆʧʠʩʘʥʠ ʩʫ ʨʘʟʣʠʯʠʪʠ ʤʝʭʘʥʠʟʤʠ ʥʘʩʪʘʥʢʘ ROS, ʢʘʦ ʰʪʦ ʩʫ ʤʠʪʦʭʦʥʜʨʠʿʘʤʘ 

ʧʦʩʨʝʜʦʚʘʥʘ ʧʨʦʜʫʢʮʠʿʘ ROS ʠ ʝʥʟʠʤʠʤʘ ʧʦʩʨʝʜʦʚʘʥʘ ʧʨʦʜʫʢʮʠʿʘ ROS ʛʜʝ ʩʝ ʧʦʩʝʙʥʦ 

ʠʟʜʚʘʿʘ ʘʟʦʪ-ʤʦʥʦʢʩʠʜ ʩʠʥʪʝʪʘʟʘ (NOS) (20, 21). 

ɼʦʢʩʦʨʫʙʠʮʠʥ ʠʥʪʝʨʘʛʫʿʝ ʩʘ ʝʥʜʦʪʝʣʥʦʤ NOS (eNOS), ʧʨʠ ʯʝʤʫ ʜʦʚʦʜʠ ʜʦ ʬʦʨʤʠʨʘˁʘ 

ʩʝʤʠʭʠʥʦʥʩʢʦʛ ʨʘʜʠʢʘʣʘ ʢʦʦʿʠ ʜʦʚʦʜʠ ʜʦ ʨʝʜʫʢʦʚʘˁʘ ʩʣʦʙʦʜʥʦʛ ʢʠʩʝʦʥʠʢʘ ʜʦ 

ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ. ʆʚʦ ʜʦʚʦʜʠ ʜʦ ʥʘʨʫʰʘʚʘˁʘ ʨʘʚʥʦʪʝʞʝ ʠʟʤʝʹʫ ʥʠʚʦʘ ʘʟʦʪ-

ʤʦʥʦʢʩʠʜʘ ʠ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ, ʰʪʦ ʧʦʩʣʝʜʠʯʥʦ ʜʦʚʦʜʠ ʜʦ ʠʩʧʦˀʘʚʘˁʘ 

ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʘʪʘ. ʇʨʠʤʝʥʘ ʜʦʢʩʦʨʫʙʠʥʘ ʥʘ ʢʫʣʪʫʨʠ ʛʦʚʝʹʠʭ ʝʥʜʦʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʘʦʨʪʝ 

ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʯʘʥʝ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʟʘ eNOS, ʢʘʦ ʠ ʜʦ ʧʦʚʝ˂ʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʚʦʛ 

ʝʥʟʠʤʘ ʰʪʦ ʟʘ ʢʨʘʿˁʠ ʝʬʝʢʘʪ ʠʤʘ ʘʧʦʧʪʦʟʫ. ʇʦʩʪʦʿʝ ʪʨʠ ʪʠʧʘ NOS ʠ ʪʦ: ʠʥʜʫʮʠʙʠʣʥʘ 

(iNOS), ʝʥʜʦʪʝʣʥʘ (eNOS) ʠ ʥʝʫʨʦʥʘʣʥʘ (nNOS). ʊʘʢʦʹʝ ʿʝ ʫʦʯʝʥʦ ʜʘ ʧʨʠʤʝʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘʥʝ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʟʘ iNOS, ʧʦʚʝ˂ʘʥʝ ʝʢʩʧʨʝʩʠʿʝ 

ʧʨʦʪʝʠʥʘ ʠ ʧʦʩʣʝʜʠʯʥʦ ʫʚʝ˂ʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʥʠʪʨʦʪʠʨʦʟʠʥʘ. ʅʠʪʨʦʪʠʨʦʟʠʥ ʜʦʚʦʜʠ ʜʦ 

ʧʦʚʝ˂ʘʥʝ ʩʠʥʪʝʟʝ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʫ ʤʠʪʦʭʦʥʜʨʠʿʘʤʘ, ʩʤʘˁʝˁʘ 

ʢʦʥʪʨʘʢʪʠʣʥʦʩʪʠ ʢʘʨʜʠʦʤʠʦʮʠʪʘ ʠ ʩʤʘˁʝˁʘ ʘʢʪʠʚʥʦʩʪʠ ʝʥʟʠʤʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ ʟʘʰʪʠʪʝ ʢʘʦ ʰʪʦ ʩʫ ʢʘʪʘʣʘʟʘ ʠ ʛʣʫʪʘʠʦʥ ʧʝʨʦʢʩʠʜʘʟʘ. ʆʚʘʿ ʝʬʝʢʘʪ ʿʝ ʜʦʢʘʟʘʥ ʪʘʢʦ 

ʰʪʦ ʿʝ ʜʦʢʩʦʨʫʙʠʮʠʥ ʧʨʠʤʝˁʝʥ ʢʦʜ iNOS ʥʦʢʘʫʪ ʤʠʰʝʚʘ, ʧʨʠ ʯʝʤʫ ʥʝ ʜʦʚʦʜʠ ʜʦ 

ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʭ ʧʦʨʝʤʝ˂ʘʿʘ (10, 21). 

ɼʦʢʩʦʨʫʙʠʮʠʥ ʠʩʧʦˀʘʚʘ ʩʧʝʮʠʬʠʯʘʥ ʘʬʠʥʠʪʝʪ ʧʨʝʤʘ ʤʠʪʦʭʦʥʜʨʠʿʘʤʘ ʢʘʨʜʠʦʤʠʦʮʠʪʘ 

ʰʪʦ ʧʦʩʣʝʜʠʯʥʦ ʜʦʚʦʜʠ ʜʦ ʥʘʨʫʰʘʚʘˁʘ ˁʠʭʦʚʝ ʬʫʥʢʮʠʿʝ ʠ ʩʤʨʪʠ. ʇʦʰʪʦ ʩʝ ʥʘʢʦʥ 

ʧʨʠʤʝʥʝ ʤʦʣʝʢʫʣ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʤʝʪʘʙʦʣʠʯʢʠ ʧʨʝʚʦʜʠ ʫ ʩʚʦʿʫ ʧʦʟʠʪʠʚʥʦ ʥʘʝʣʝʢʪʨʠʩʘʥʫ 

ʬʦʨʤʫ, ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʚʝʞʝ ʟʘ ʢʘʨʜʠʦʣʠʧʠʥʩʢʠ ʧʨʦʪʝʠʥ ʠ ʜʘ ʩʘ ˁʠʤ ʬʦʨʤʠʨʘ 

ʠʨʝʚʝʨʟʠʙʠʣʥʠ ʢʦʤʧʣʝʢʩ ʯʠʤʝ ʩʝ ʨʝʤʝʪʠ ʬʠʟʠʦʣʦʰʢʘ ʬʫʥʢʮʠʿʘ ʤʝʤʙʨʘʥʝ. ʋʟʠʤʘʿʫ˂ʠ ʫ 
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ʦʙʟʠʨ ʫʣʦʛʫ ʢʘʨʜʠʦʣʠʧʠʥʘ ʫ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʥʠʟʫ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʝ ʬʦʨʤʠʨʘˁʝʤ 

ʥʘʚʝʜʝʥʦʛ ʢʦʤʧʣʝʢʩʘ ʠʩʪʦʚʨʝʤʝʥʦ ʦʥʝʤʦʛʫ˂ʘʚʘ ʨʝʛʫʣʘʨʥʦ ʩʪʚʘʨʘˁʝ ʝʥʝʨʛʠʿʝ, ʘ 

ʮʝʣʦʢʫʧʘʥ ʧʨʦʮʝʩ ʧʨʘ˂ʝʥ ʿʝ ʧʦʚʝ˂ʘˁʝʤ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʩʫʧʝʨʦʢʩʠʜ ʨʘʜʠʢʘʣʘ. ʇʦʨʝʜ 

ʢʘʨʜʠʦʣʠʧʠʥʘ ʥʘʨʫʰʘʚʘʿʫ ʩʝ ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʮʢʠʿʘ ʠ ʜʨʫʛʠʭ ʧʨʦʪʝʠʥʘ ʫ ʤʠʪʦʭʦʥʜʨʠʿʠ 

(10, 19, 20). 

 

1.1.7. ʇʨʠʨʦʜʥʠ ʧʨʦʠʟʚʦʜʠ ʫ ʪʨʝʪʤʘʥʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʫʯʝʩʪʘʣʦʩʪ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʢʦʿʠ ʩʫ ʥʘ ʪʝʨʘʧʠʿʠ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ, ʩʚʝ ʿʝ ʚʝ˂ʘ ʧʦʪʨʝʙʘ ʟʘ ʧʨʦʥʘʣʘʩʢʦʤ ʥʦʚʠʭ ʘʛʝʥʘʩʘ ʢʦʿʠ ʙʠ ʩʧʨʝʯʠʣʠ ʠʣʠ 

ʫʙʣʘʞʠʣʠ ʦʚʘʿ ʥʝʞʝˀʝʥʠ ʝʬʝʢʘʪ. ʀʘʢʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʣʝʢʦʚʠ ʠʤʘʿʫ ʩʚʦʿʝ ʤʝʩʪʦ ʫ 

ʣʝʯʝˁʫ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ, ʧʦʩʣʝʜˁʠʭ ʥʝʢʦʣʠʢʦ ʜʝʮʝʥʠʿʘ ʫ ʞʠʞʠ ʥʘʫʯʥʠʭ 

ʠʥʪʝʨʝʩʦʚʘˁʘ ʿʝ ʧʨʦʥʘʣʘʟʘʢ ʧʨʝʧʘʨʘʪʘ ʙʘʟʠʨʘʥʠʭ ʥʘ ʧʨʠʨʦʜʥʠʤ ʨʝʩʫʨʩʠʤʘ ʢʦʿʠ ʙʠ 

ʫʥʘʧʨʝʜʠʣʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʫ ʪʝʨʘʧʠʿʫ. ʇʨʠʨʦʜʥʠ ʧʨʝʧʘʨʘʪʠ ʥʘʿʯʝʰ˂ʝ ʠʟʘʟʠʚʘʿʫ ʤʘˁʝ 

ʰʪʝʪʥʠʭ ʝʬʝʢʘʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʠʥʪʝʪʠʯʢʝ ʣʝʢʦʚʝ, ʧʘ ʩʫ ʢʦʨʠʩʥʠ ʟʘ ʜʫʛʦʨʦʯʥʦ ʣʝʯʝˁʝ. 

ʊʘʢʦʹʝ, ʤʘˁʝ ʩʪʫʧʘʿʫ ʫ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ʣʝʢʦʚʠʤʘ, ʘ ʫʟ ʪʦ ʯʝʩʪʦ ʧʦʢʘʟʫʿʫ ʠ 

ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʝ, ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʠ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʝ ʝʬʝʢʪʝ ʰʪʦ ʠʭ ʯʠʥʠ 

ʘʪʨʘʢʪʠʚʥʠʤ ʟʘ ʣʝʯʝˁʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. ʋʧʨʘʚʦ ʟʙʦʛ ʪʦʛʘ, ʠʩʧʠʪʠʚʘˁʘ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʠʟʚʦʜʘ ʫ ʣʝʯʝˁʫ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʚʝʦʤʘ ʩʫ ʢʦʨʠʩʥʘ ʟʘ ʧʨʦʥʘʣʘʟʘʢ ʠʣʠ ʜʦʧʫʥʫ 

ʧʦʩʪʦʿʝ˂ʝ ʪʝʨʘʧʠʿʝ ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ ʢʚʘʣʠʪʝʪ ʞʠʚʦʪʘ ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʧʦʙʦˀʰʘ. ʊʨʝʥʫʪʥʦ ʩʫ ʫ ʬʦʢʫʩʫ ʥʘʫʯʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʙʨʦʿʥʠ ʧʨʠʨʦʜʥʠ ʧʨʝʧʘʨʘʪʠ, ʘ ʫ 

ʥʘʨʝʜʥʠʤ ʧʦʛʣʘʚˀʠʤʘ ʥʘʚʝʜʝʥʠ ʩʫ ʩʘʤʦ ʥʝʢʠ ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ.   

 

1.1.7.1. ʈʝʩʚʝʨʘʪʨʦʣ 

ʈʝʩʚʝʨʘʪʨʦʣ ʿʝ ʧʦʣʠʬʝʥʦʣʥʦ ʿʝʜʠˁʝˁʝ ʩʘ ʩʪʠʣʙʝʥʩʢʠʤ ʿʝʟʛʨʦʤ ʢʦʿʝ ʿʝ ʩʘʩʪʦʿʘʢ ʚʝʣʠʢʦʛ 

ʙʨʦʿʘ ʨʘʟʣʠʯʠʪʠʭ ʙʠˀʘʢʘ ʠ ʟʥʘʯʘʿʘʥ ʿʝ ʩʘʩʪʦʿʘʢ ʮʨʚʝʥʠʭ ʚʠʥʘ. ʆʚʦ ʿʝʜʠˁʝˁʝ ʠʤʘ 

ʜʦʢʘʟʘʥʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ ʝʬʝʢʘʪ, ʘʣʠ ʠʩʧʦˀʘʚʘ ʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʦ ʜʝʿʩʪʚʦ ʧʫʪʝʤ 

ʠʥʭʠʙʠʮʠʿʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʝʥʟʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ ʠ ʭʠʜʨʦʧʝʨʦʢʩʠʜʘʟʘ. 

ʉʤʘʪʨʘ ʩʝ ʜʘ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦ ʜʝʿʩʪʚʦ ʨʝʩʚʝʨʘʪʨʦʣʘ ʧʦʪʠʯʝ ʦʜ ʘʢʪʠʚʠʨʘˁʘ AMPK 

ʯʠʤʝ ʩʝ ʫʙʣʘʞʘʚʘʿʫ ʧʨʦʮʝʩʠ ʘʧʦʧʪʦʟʝ ʠ ʬʠʙʨʦʟʝ, ʘʣʠ ʠ ʫʤʘˁʫʿʝ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ ʢʦʿʠ 

ʥʘʩʪʘʿʝ ʫ ʩʣʫʯʘʿʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. ɸʥʪʠʦʢʩʠʜʘʮʠʦʥʦ 

ʜʝʿʩʪʚʦ ʦʛʣʝʜʘ ʩʝ ʫ ʩʤʘˁʝˁʫ ʧʨʦʜʫʢʮʠʿʝ ROS, ʘʣʠ ʠ ʠʥʜʫʢʦʚʘˁʫ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ 

ʝʬʝʢʪʘ ʝʥʟʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʢʘʪʘʣʘʟʘ ʠ ʩʫʧʝʨʦʢʩʠʜ-ʜʠʩʤʫʪʘʟʘ (22). ʉʣʠʯʥʝ ʝʬʝʢʪʝ ʦʩʪʚʘʨʫʿʝ 

ʠ ʧʨʠʨʦʜʥʠ ʘʥʘʣʦʛ ʨʝʩʚʝʨʘʪʨʦʣʘ, ʧʪʝʨʦʩʪʠʣʙʝʥ, ʢʦʿʠ ʩʤʘˁʫʿʝ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ 

ʘʢʪʠʚʠʨʘˁʝʤ SIRT1 ʠ AMPK ʢʘʩʢʘʜʥʠʭ ʤʝʭʘʥʠʟʘʤʘ, ʘʣʠ ʠ ʨʝʜʫʢʫʿʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʠʟʘʟʚʘʥʫ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʧʫʪʝʤ ʘʢʪʠʚʘʮʠʿʝ PGC-1Ŭ ʢʦʿʠ ʿʝ ʟʘʜʫʞʝʥ ʟʘ ʨʝʤʦʜʝʣʦʚʘˁʝ 

ʤʠʰʠ˂ʥʦʛ ʪʢʠʚʘ ʜʦ ʬʠʙʨʦʟʥʦʛ ʪʢʠʚʘ (23). 

 

1.1.7.2. ɸʣʠʮʠʥ 

ɸʣʠʮʠʥ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʩʘʩʪʦʿʘʢʘ ʙʝʣʦʛ ʣʫʢʘ, ʘ ʫ ʭʝʤʠʿʩʢʦʤ ʩʤʠʩʣʫ 

ʧʨʝʜʩʪʘʚˀʘ ʦʨʛʘʥʦʩʫʤʧʦʨʥʦ ʿʝʜʠˁʝˁʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʙʠʦʣʦʰʢʠʤ ʝʬʝʢʪʠʤʘ ʢʘʦ ʰʪʦ ʩʫ 

ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʠ, ʘʥʪʠʛˀʠʚʠʯʥʠ, ʘʥʪʠʪʫʤʦʨʩʢʠ ʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ, ʘ ʠʩʧʦˀʘʚʘ ʠ 

ʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʪ ʫ ʩʣʫʯʘʿʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ (24). 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʘʣʠʮʠʥ ʝʬʠʢʘʩʥʦ ʩʤʘˁʫʿʝ ʧʨʦʜʫʢʮʠʿʫ ʈʆʉ, ʠʥʬʣʘʤʘʮʠʿʫ ʠ 

ʘʧʦʧʪʦʟʫ ʫ ʩʣʫʯʘʿʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ, ʘ ʛʣʘʚʥʠ ʝʬʝʢʘʪ ʦʛʣʝʜʘ 

ʩʫ ʫ ʘʢʪʠʚʘʮʠʿʠ ʝʥʟʠʤʘ ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ ʢʘʦ ʰʪʦ ʩʫ ʢʘʪʘʣʘʟʘ, 

ʩʫʧʝʨʦʢʩʠʜ-ʜʠʩʤʫʪʘʟʘ ʠ ʛʣʫʪʘʪʠʦʥ ʧʝʨʦʢʩʠʜʘʟʘ (25). 
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1.1.7.3. ʂʫʨʢʫʤʠʥ 

ʂʫʨʢʫʤʠʥ ʠʤʘ ʙʠʬʝʥʦʣʥʫ ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʝʜʩʪʘʚˀʘ ʛʣʘʚʥʠ ʩʘʩʪʦʿʘʢ ʙʠˀʢʝ ʢʫʨʢʫʤʝ 

(Curcuma longa), ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʟʘʯʠʥ ʧʨʝʪʝʞʥʦ ʫ ʘʟʠʿʩʢʦʿ ʢʫʭʠˁʠ. ɿʙʦʛ ʩʚʦʿʝ 

ʠʥʪʝʥʟʠʚʥʝ ʞʫʪʦ-ʥʘʨʘʥ˅ʘʩʪʝ ʙʦʿʝ ʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʩʨʝʜʩʪʚʦ ʟʘ ʙʦʿʝˁʝ ʥʘʤʠʨʥʠʮʘ. ʋ 

ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʧʦʢʘʟʘʥʦ ʿʝ ʜʘ ʢʫʨʢʫʤʠʥ ʠʩʧʦˀʘʚʘ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʦ ʠ 

ʘʥʪʠʧʠʨʦʧʪʦʪʠʯʢʦ ʜʝʿʩʪʚʦ ʘʢʪʠʚʠʨʘˁʝʤ ʨʘʟʣʠʯʠʪʠʭ ʤʦʣʝʢʫʣʘʨʥʠʭ ʤʝʭʘʥʠʟʘʤʘ (26). 

ʄʦʛʫ˂ʝ ʦʙʿʘʰˁʝˁʝ ʟʘ ʧʨʦʪʝʢʪʠʚʥʦ ʜʝʿʩʪʚʦ ʫ ʩʣʫʯʘʿʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʿʝʩʪʝ ʥʝʫʪʨʘʣʠʩʘˁʝ ʰʪʝʪʥʠʭ ʝʬʝʢʘʪʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ, ʘ ʧʦʩʝʙʥʦ 

ʧʦʚʝ˂ʘˁʘ ʩʠʥʪʝʟʝ ROS, ʠʥʜʫʢʮʠʿʝ ʧʠʨʦʧʪʦʟʝ, ʠʥʜʫʢʮʠʿʝ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʠ 

ʩʤʘˁʝˁʘ ʘʢʪʠʚʥʦʩʪʠ ʝʥʟʠʤʘ ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ. ʇʦʢʘʟʘʥʦ ʿʝ ʪʘʢʦʹʝ ʜʘ 

ʧʨʠʤʝʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʜʦʚʦʜʠ ʜʦ ʥʠʩʭʦʜʥʝ ʨʝʛʫʣʘʮʠʿʝ ʩʠʛʥʘʣʥʦʛ ʧʫʪʘ PI3K/Akt/mTOR, 

ʥʠʩʭʦʜʥʝ ʨʝʛʫʣʘʮʠʿʝ ʘʥʪʠʘʧʦʧʪʦʪʩʢʦʛ ʬʘʢʪʦʨʘ Bcl-2, ʘʣʠ ʠ ʫʩʭʦʜʥʝ ʨʝʛʫʣʘʮʠʿʝ Bax 

ʧʨʦʪʝʠʥʘ ʰʪʦ ʩʚʝ ʧʦʩʣʝʜʠʯʥʦ ʜʦʚʦʜʠ ʜʦ ʥʘʨʫʰʘʚʘˁʘ ʬʫʥʮʢʮʠʿʝ ʤʠʪʦʭʦʥʜʨʠʿʘ ʠ ʩʤʨʪʠ 

˂ʝʣʠʿʘ. ʂʫʨʢʫʤʠʥ ʝʬʠʢʘʩʥʦ ʩʤʘˁʫʿʝ ʥʠʚʦ Bax ʧʨʦʪʝʠʥʘ, ʚʨʰʠ ʫʩʭʦʜʥʫ ʨʝʛʫʣʘʮʠʿʫ 

ʩʠʛʥʘʣʥʦʛ ʧʫʪʘ Akt/mTOR, ʘʣʠ ʠ ʤʝˁʘ ʬʫʥʢʮʠʿʫ ʧʨʦʧʠʨʦʧʪʦʪʩʢʠʭ ʬʘʢʪʦʨʘ ʢʘʢʚʠ ʩʫ 

ʢʘʩʧʘʟʘ-1, ʠʥʪʝʨʣʝʫʢʠʥ-18 ʠ NLRP3 ʯʠʤʝ ʩʝ ʩʧʨʝʯʘʚʘ ʧʨʦʮʝʩ ʧʠʨʦʧʪʦʟʝ ˂ʝʣʠʿʘ. ʊʘʢʦʹʝ, 

ʝʬʠʢʘʩʥʦ ʩʤʘˁʫʿʝ ʥʠʚʦ ʢʨʝʘʪʠʥ-ʢʠʥʘʟʝ, ʣʘʢʪʘʪʥʝ ʜʝʭʠʜʨʦʛʝʥʘʟʝ ʠ ʘʩʧʘʨʪʘʪ-

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʝ ʢʦʜ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. ʇʨʠʤʝ˂ʝʥʦ ʿʝ ʠ 

ʩʤʘˁʝˁʝ ʥʠʚʦʘ ʘʫʪʦʬʘʛʠʿʝ ʢʘʨʜʠʦʤʠʦʮʠʪʘ ʠ ʪʦ ʪʘʢʦ ʰʪʦ ʢʫʨʢʫʤʠʥ ʨʝʜʫʢʫʿʝ ʥʠʚʦ 

ʘʫʪʦʬʘʛʦʟʦʤʘ ʜʝʿʩʪʚʦʤ ʥʘ GFP-LC3 ʠ Beclin1 ʧʨʦʪʝʠʥʝ (27).  

 

ʂʦʥʪʠʥʫʠʨʘʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʥʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʝʧʘʨʘʪʘ ʠʤʘʿʫ ʢˀʫʯʥʫ ʫʣʦʛʫ 

ʫ ʨʘʟʚʦʿʫ ʬʘʨʤʘʮʠʿʝ, ʦʯʫʚʘˁʫ ʟʜʨʘʚˀʘ ʧʘʮʠʿʝʥʘʪʘ, ʦʪʢʨʠʚʘˁʫ ʥʦʚʠʭ ʪʝʨʘʧʠʿʩʢʠʭ ʦʧʮʠʿʘ 

ʠ ʠʥʜʠʚʠʜʫʘʣʥʦʤ ʧʨʠʩʪʫʧʫ ʫ ʣʝʯʝˁʫ. ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʜʘ ʩʝ ʟʘ ʣʠʰʘʿʝʚʝ ʿʦʰ ʦʜ 

ʜʘʚʥʠʥʘ ʟʥʘ ʜʘ ʤʦʛʫ ʧʦʙʦˀʰʘʪʠ ʩʨʯʘʥʫ ʬʫʥʢʮʠʿʫ, ʩʤʘˁʠʪʠ ʫʧʘʣʫ ʠ ʧʦʜʨʞʘʪʠ ʦʧʦʨʘʚʘʢ 

ʤʠʦʢʘʨʜʘ, ʫ ʬʦʢʫʩʫ ʥʘʰʝʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʣʠʰʘʿ, ʪʘʯʥʠʿʝ ˁʝʛʦʚʠ ʝʢʩʪʨʘʢʪʠ ʠ ʩʝʢʫʥʜʘʨʥʠ 

ʤʝʪʘʙʦʣʠʪ ʦ ʢʦʿʠʤʘ ˂ʝ ʚʠʰʝ ʙʠʪʠ ʨʝʯʠ ʫ ʥʘʨʝʜʥʦʤ ʧʦʛʣʘʚˀʫ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʤʘʿʫ˂ʠ ʫ 

ʚʠʜʫ ʜʘ ʣʠʰʘʿʝʚʠ ʜʦ ʩʘʜʘ ʥʠʩʫ ʠʩʧʠʪʠʚʘʥʠ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ, ʦʚʘʿ ʨʘʜ ˂ʝ ʙʠʪʠ ʢʘʤʝʥ ʪʝʤʝˀʘʮ ʙʫʜʫ˂ʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠʟ ʦʚʝ 

ʦʙʣʘʩʪʠ. 
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 ʃʠʰʘʿʝʚʠ  

 

1.2.1. ʆʧʰʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʣʠʰʘʿʝʚʘ 

 

ʃʠʰʘʿʝʚʠ (ʣʘʪ. Lichenes) ʩʫ ʢʦʩʤʦʧʦʣʠʪʩʢʠ ʨʘʩʧʨʦʩʪʨʘˁʝʥʠ ʦʨʛʘʥʠʟʤʠ ʢʦʿʠ ʪʘʢʩʦʥʦʤʩʢʠ 

ʧʨʠʧʘʜʘʿʫ ʮʘʨʩʪʚʫ ʛˀʠʚʘ (ʣʘʪ. Fungi), ʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʠʤʙʠʦʪʩʢʫ ʟʘʿʝʜʥʠʮʫ ʤʠʢʦʙʠʦʥʪʘ 

ʠ ʬʦʪʦʙʠʦʥʪʘ. ɻʣʘʚʥʠ ʜʝʦ ʦʚʝ ʟʘʿʝʜʥʠʮʝ ʢʦʿʠ ʦʜʨʝʹʫʿʝ ʦʙʣʠʢ ʠ ʠʟʛʣʝʜ ʣʠʰʘʿʝʚʘ ʿʝʩʪʝ 

ʛˀʠʚʘ (ʤʠʢʦʙʠʦʥʪ), ʜʦʢ ʿʝ ʬʦʪʦʙʠʦʥʪ ʦʨʛʘʥʠʟʘʤ ʢʦʿʠ ʿʝ ʩʧʦʩʦʙʘʥ ʜʘ ʦʙʘʚˀʘ ʬʦʪʦʩʠʥʪʝʟʫ. 

ʅʘʿʚʘʞʥʠʿʠ ʧʨʝʜʩʪʘʚʥʠʮʠ ʬʦʪʦʙʠʦʥʪʘ ʩʫ ʮʠʿʘʥʦʙʘʢʪʝʨʠʿʝ ʠ ʟʝʣʝʥʝ ʘʣʛʝ, ʜʦʢ ʤʠʢʦʙʠʦʥʪ 

ʯʠʥʝ ʛˀʠʚʝ ʧʦʪʢʨʘˀʝʚʩʪʚʘ Dikarya, ʦʜʥʦʩʥʦ ʨʘʟʜʝʣʘ Ascomycota ʠ Basidiomycota. ɼʦ 

ʩʘʜʘ ʿʝ ʦʪʢʨʠʚʝʥʦ ʜʘ ʦʢʦ ʿʝʜʥʝ ʧʝʪʠʥʝ ʩʚʠʭ ʧʦʟʥʘʪʠʭ ʛˀʠʚʘ ʤʦʞʝ ʜʘ ʯʠʥʠ ʤʠʢʦʙʠʦʥʪʩʢʫ 

ʢʦʤʧʦʥʝʥʪʫ ʩʠʤʙʠʦʪʩʢʝ ʟʘʿʝʜʥʠʮʝ ʣʠʰʘʿʝʚʘ (28). ʋʢʦʣʠʢʦ ʬʦʪʦʙʠʦʥʪ ʯʠʥʠ ʘʣʛʘ ʪʘʢʘʚ 

ʬʦʪʦʙʠʦʥʪ ʥʘʟʠʚʘʤʦ ʬʠʢʦʙʠʦʥʪ, ʘ ʫʢʦʣʠʢʦ ʛʘ ʯʠʥʠ ʮʠʿʘʥʦʙʘʢʪʝʨʠʿʘ ʥʘʟʠʚʘʤʦ ʛʘ 

ʮʠʿʘʥʦʙʠʦʥʪ. ʅʘʿʚʘʞʥʠʿʠ ʧʨʝʜʩʪʘʚʥʠʮʠ ʬʠʢʦʙʠʦʥʪʘ ʩʫ ʠʟ ʨʦʜʦʚʘ Trebouxia ʠ 

Trentepohlia, ʜʦʢ ʧʨʝʜʩʪʘʚʥʠʮʠ ʮʠʿʘʥʦʙʠʦʥʪʘ ʥʘʿʯʝʰ˂ʝ ʧʨʠʧʘʜʘʿʫ ʨʦʜʫ Nostoc. 

ʅʘʿʚʘʞʥʠʿʘ ʨʘʟʣʠʢʘ ʤʝʹʫ ʦʚʠʤ ʦʨʛʘʥʠʟʤʠʤʘ ʿʝ ʪʘ ʰʪʦ ʩʫ ʘʣʛʝ ʝʫʢʘʨʠʦʪʩʢʠ ʦʨʛʘʥʠʟʤʠ, ʘ 

ʮʠʿʘʥʦʙʘʢʪʝʨʠʿʘ ʧʨʦʢʘʨʠʦʪʩʢʠ ʦʨʛʘʥʠʟʤʠ. ʇʦʩʪʦʿʝ ʠ ʩʣʫʯʘʿʝʚʠ ʢʘʜʘ ʦʙʘ ʪʠʧʘ ʬʦʪʦʙʠʦʥʪʘ 

ʢʦʝʛʟʠʩʪʠʨʘʿʫ ʫ ʦʢʚʠʨʫ ʠʩʪʦʛ ʣʠʰʘʿʘ ʠ ʪʘʜʘ ʩʝ ʘʣʛʘ ʠʟʜʚʘʿʘ ʢʘʦ ʜʦʤʠʥʘʥʪʥʠ ʬʦʪʦʙʠʦʥʪ 

(29).  

ʃʠʰʘʿʝʚʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʘʥ ʦʜ ʥʘʿʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʿʠʭ ʧʨʠʤʝʨʘ ʩʠʤʙʠʦʪʩʢʝ ʟʘʿʝʜʥʠʮʝ 

ʩʘ ʦʩʦʙʠʥʘʤʘ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʚʠʤ ʦʨʛʘʥʠʟʤʠʤʘ ʜʘ ʞʠʚʝ, ʨʘʩʪʫ ʠ ʨʘʟʤʥʦʞʘʚʘʿʫ ʩʝ ʫ 

ʫʩʣʦʚʠʤʘ ʫ ʢʦʿʠʤʘ ʧʦʿʝʜʠʥʘʯʥʠ ʦʨʛʘʥʠʟʤʠ ʥʝ ʙʠ ʤʦʛʣʠ ʜʘ ʦʧʩʪʘʥʫ. ɻˀʠʚʝ ʠʤʘʿʫ ʫʣʦʛʫ ʜʘ 

ʦʙʝʟʙʝʜʝ ʧʦʪʧʦʨʥʦ ʪʢʠʚʦ ʮʝʣʦʤ ʣʠʰʘʿʫ, ʢʘʦ ʠ ʜʘ ʦʙʝʟʙʝʜʝ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʚʦʜʝ ʠ 

ʤʠʥʝʨʘʣʥʠʭ ʤʘʪʝʨʠʿʘ ʠʟ ʦʢʦʣʥʝ ʩʨʝʜʠʥʝ, ʜʦʢ ʮʠʿʘʥʦʙʘʢʪʝʨʠʿʝ ʠ ʘʣʛʝ ʚʨʰʝ ʬʦʪʦʩʠʥʪʝʟʫ ʠ 

ʦʙʝʟʙʝʹʫʿʫ ʛˀʠʚʘʤʘ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʛʣʫʢʦʟʝ, ʢʘʦ ʠ ʦʜʨʝʹʝʥʫ ʢʦʣʠʯʠʥʫ ʦʨʛʘʥʩʢʠʭ 

ʿʝʜʠˁʝˁʘ ʘʟʦʪʘ ʫ ʩʣʫʯʘʿʫ ʮʠʿʘʥʦʙʘʢʪʝʨʠʿʘ (30, 31).  

ɺʝʛʝʪʘʪʠʚʥʦ ʪʢʠʚʦ ʣʠʰʘʿʘ, ʦʜʥʦʩʥʦ ʪʝʣʦ ʣʠʰʘʿʘ, ʥʘʟʠʚʘ ʩʝ ʪʘʣʫʩ ʠ ʥʘʿʚʝ˂ʠʤ ʜʝʣʦʤ ʿʝ 

ʠʟʛʨʘʹʝʥ ʦʜ ʭʠʬʘ. ʍʠʬʝ ʩʝ ʚʠʰʝʩʪʨʫʢʦ ʛʨʘʥʘʿʫ ʠ ʤʝʹʫʩʦʙʥʦ ʧʨʝʧʣʠ˂ʫ ʩʪʚʘʨʘʿʫ˂ʠ 

ʪʘʢʦʟʚʘʥʫ Ăʘʥʘʩʪʦʤʦʟʠʨʘʥʫñ ʩʪʨʫʢʪʫʨʫ ʣʠʰʘʿʘ. ʋ ʦʚʘʢʚʦʿ ʤʨʝʞʠ ʠʟʛʨʘʹʝʥʦʿ ʦʜ ʭʠʬʘ 

ʩʤʝʰʪʘʿʫ ʩʝ ˂ʝʣʠʿʝ ʬʦʪʦʙʠʦʥʪʘ (32-34). ʋʢʦʣʠʢʦ ʩʝ ʥʘ ʧʦʧʨʝʯʥʦʤ ʧʨʝʩʝʢʫ ʪʘʣʫʩʘ 

ʫʦʯʘʚʘʿʫ ʥʝʢʠ ʦʜ ʩʣʦʿʝʚʘ, ʪʘʢʚʫ ʩʪʨʫʢʪʫʨʫ ʥʘʟʠʚʘʤʦ ʭʝʪʝʨʦʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ. ʋʢʦʣʠʢʦ ʩʝ 

ʩʣʦʿʝʚʠ ʥʝ ʤʦʛʫ ʨʘʟʣʠʢʦʚʘʪʠ ʪʘʢʚʫ ʩʪʨʫʢʪʫʨʫ ʥʘʟʠʚʘʤʦ ʭʦʤʝʦʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ. ʊʘʣʫʩ ʩʝ, 

ʛʣʝʜʘʥʦ ʥʘ ʧʦʧʨʝʯʥʦʤ ʧʨʝʩʝʢʫ, ʤʦʞʝ ʧʦʜʝʣʠʪʠ ʫ ʧʝʪ ʩʣʦʿʝʚʘ: 

1. ʂʦʨʘ (ʣʘʪ. cortex) ʧʨʝʜʩʪʘʚˀʘ ʩʧʦˀʘʰˁʠ ʩʣʦʿ ʪʘʣʫʩʘ ʣʠʰʘʿʘ ʢʦʿʠ ʿʝ ʫ ʢʦʥʪʘʢʪʫ ʩʘ 

ʩʧʦˀʘʰˁʦʤ ʩʨʝʜʠʥʦʤ. ʀʟʛʨʘʹʝʥ ʿʝ ʦʜ ʛʫʩʪʦ ʧʘʢʦʚʘʥʠʭ ʬʠʣʘʤʝʥʘʪʘ ʪʢʠʚʘ ʛˀʠʚʝ 

ʠ ʠʤʘ ʟʘ ʮʠˀ ʜʘ ʰʪʠʪʠ ʜʫʙˀʝ ʩʣʦʿʝʚʝ ʦʜ ʩʧʦˀʘʰˁʠʭ ʫʪʠʮʘʿʘ, ʢʘʦ ʠ ʜʘ ʦʛʨʘʥʠʯʠ 

ʩʫʥʯʝʚʟ ʩʚʝʪʣʦʩʪ ʜʘ ʜʦʩʧʝ ʜʦ ʜʫʙˀʠʭ ʩʣʦʿʝʚʘ. ɼʝʙˀʠʥʘ ʢʦʨʝ ʿʝ ʦʜ ʥʝʢʦʣʠʢʦ 

ʩʪʦʪʠʥʘ ʤʠʢʨʦʤʝʪʘʨʘ ʜʦ ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ. 

2. ʌʦʪʦʙʠʦʥʪʩʢʠ (ʩʠʤʙʠʦʪʩʢʠ) ʩʣʦʿ ʩʘʯʠˁʝʥ ʦʜ ʤʨʝʞʝ ʬʠʣʘʤʝʥʘʪʘ ʪʢʠʚʘ ʛˀʠʚʝ 

ʠʟʤʝʹʫ ʢʦʿʠʭ ʩʝ ʥʘʣʘʟʝ ˂ʝʣʠʿʝ ʬʦʪʦʙʠʦʥʪʘ. 

3. ʉʨʞ (ʣʘʪ. medulla) ï ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʠʧʘ ʣʠʰʘʿʘ ʤʦʞʝ ʜʘ ʩʘʜʨʞʠ ʜʦʜʘʪʥʝ ˂ʝʣʠʿʝ 

ʬʦʪʦʙʠʦʥʘ, ʘʣʠ ʫ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʩʘʜʨʞʠ ʩʘʤʦ ʪʢʠʚʦ ʛˀʠʚʝ ʢʦʿʠ ʧʨʫʞʘ ʧʦʪʧʦʨʫ 

ʬʦʪʦʙʠʦʥʪʩʢʦʤ ʩʣʦʿʫ. 

4. ɼʦˁʘ ʢʦʨʘ ʙʦʛʘʪʘ ʿʝ ʭʠʬʘʤʘ ʠ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʟʘ ʠʟʨʘʩʪʘˁʝ ʩʪʨʫʢʪʫʨʘ ʢʦʿʝ ʩʫ 

ʦʜʛʦʚʦʨʥʝ ʟʘ ʧʨʠʯʚʨʰ˂ʠʚʘˁʝ ʣʠʰʘʿʘ ʟʘ ʧʦʜʣʦʛʫ. ʇʨʠʩʫʩʪʚʦ ʜʦˁʝ ʢʦʨʝ ʫʩʣʦʚˀʝʥʠ 

ʿʝ ʤʦʨʬʦ-ʘʥʘʪʦʤʩʢʦʤ ʩʪʨʫʢʪʫʨʦʤ ʣʠʰʘʿʘ ʠ ʥʘʿʯʝʰ˂ʝ ʿʝ ʢʦʜ ʬʨʫʪʠʢʦʟʥʦʛ ʪʠʧʘ 

ʣʠʰʘʿʘ. 
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5. ʈʠʟʠʥʝ (Ăʢʦʨʝʥʯʠ˂ʠñ) ï ʠʟʨʘʩʪʘʿʫ ʩʘ ʜʦˁʝ ʩʪʨʘʥʝ ʪʘʣʫʩʘ ʣʠʰʘʿʘ ʠ ʠʤʘʿʫ ʫʣʦʛʫ ʫ 

ʧʨʠʯʚʨʰ˂ʠʚʘˁʫ ʣʠʰʘʿʘ ʟʘ ʧʦʜʣʦʛʫ (ʩʫʧʩʪʨʘʪ). ʅʠʩʫ ʟʘʩʪʫʧˀʝʥʠ ʢʦʜ ʩʚʠʭ ʪʠʧʦʚʘ 

ʣʠʰʘʿʝʚʘ. 

ʇʨʝʤʘ ʤʦʨʬʦ-ʘʥʘʪʦʤʩʢʦʿ ʩʪʨʫʢʪʫʨʠ ʤʦʞʝʤʦ ʨʘʟʣʠʢʦʚʘʪʠ ʩʣʝʜʝ˂ʝ ʪʠʧʦʚʝ ʣʠʰʘʿʝʚʘ: 

1. ʃʠʩʪʘʩʪʠ (ʬʦʣʠʦʟʥʠ) ʣʠʰʘʿʝʚʠ ï ʢʘʨʘʢʪʝʨʠʰʫ ʩʝ ʨʘʩʪʦʤ ʫ ʿʝʜʥʦʿ ʨʘʚʥʠ ʠ 

ʧʦʩʪʦʿʘˁʝʤ ʦʜʚʦʿʝʥʠʭ ʨʝʞˁʝʚʘ, ʦʜʥʦʩʥʦ ʣʠʩʪʦʚʘ ʪʘʣʫʩʘ ʣʠʰʘʿʘ. ʇʨʠʤʝʨʠ ʟʘ 

ʦʚʘʢʘʚ ʪʠʧ ʣʠʰʘʿʝʚʘ ʩʫ ʚʨʩʪʝ Parmotrema tinctorum (35), Myelochroa leucotyliza 

(36), Nephroma arcticum (L.) Torss (37) ʠ ʤʥʦʛʝ ʜʨʫʛʝ. 

2. ʂʦʨʘʩʪʠ (ʢʨʫʩʪʦʟʥʠ) ʣʠʰʘʿʝʚʠ ï ʣʠʯʝ ʥʘ ʢʦʨʫ, ʘ ʨʘʩʪʫ ʪʝʩʪʥʦ ʧʨʠʧʠʿʝʥʠ ʟʘ 

ʩʫʧʩʪʨʘʪ ʠ ʪʝʰʢʦ ʩʝ ʦʜʚʘʿʘʿʫ. ɹʨʟʠʥʘ ʨʘʩʪʘ ʠʤ ʿʝ ʥʝʰʪʦ ʤʘˁʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʣʠʩʪʘʩʪʠʤ ʣʠʰʘʿʝʚʠʤʘ (38). ʇʨʠʤʝʨʠ ʟʘ ʦʚʘʢʘʚ ʪʠʧ ʣʠʰʘʿʝʚʘ ʩʫ ʚʨʩʪʝ Rhizocarpon 

geographicum (39), Arthonia excipienda, Graphidastra multiformis (40) ʠ ʤʥʦʛʝ 

ʜʨʫʛʝ. 

3. ɾʙʫʥʘʩʪʠ (ʬʨʫʪʠʢʦʟʥʠ) ʣʠʰʘʿʝʚʠ ï ʨʘʩʪʫ ʫ ʦʙʣʠʢʫ ʤʘʣʠʭ ʞʙʫʥʦʚʘ ʩʘ ʜʦʩʪʘ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʛʨʘʥʘ ʢʦʿʝ ʤʦʛʫ ʙʠʪʠ ʦʨʠʿʝʥʪʠʩʘʥʝ ʥʘ ʚʠʰʝ (ʫʩʧʨʘʚʥʦ) ʠʣʠ ʥʘ ʥʠʞʝ 

(ʚʠʩʝ˂ʠ). ɻʨʘʥʝ ʞʙʫʥʘʩʪʠʭ ʣʠʰʘʿʝʚʘ ʠʤʘʿʫ ʩʢʦʨʦ ʦʢʨʫʛʘʦ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ. 

ʇʨʠʤʝʨʠ ʟʘ ʦʚʘʢʘʚ ʪʠʧ ʣʠʰʘʿʝʚʘ ʩʫ ʚʨʩʪʝ Usnea orientalis (41),Cladonia borealis 

(42), Lecanora anakeestiicola (43) ʠ ʤʥʦʛʝ ʜʨʫʛʝ. 

4. ʇʨʝʣʘʟʥʝ ʠ ʤʝʰʦʚʠʪʝ ʬʦʨʤʝ ï ʩʢʚʘʤʦʟʥʠ ʣʠʰʘʿʝʚʠ ʢʦʿʠ ʩʝ ʢʘʨʘʢʪʝʨʠʰʫ 

ʩʪʨʫʢʪʫʨʦʤ ʩʣʠʯʥʦʤ ʢʦʨʘʩʪʠʤ ʣʠʰʘʿʝʚʠʤʘ, ʘʣʠ ʩʘ ʚʨʭʦʚʠʤʘ ʠʟʜʠʛʥʫʪʠʤ ʦʜ 

ʧʦʜʣʦʛʝ, ʛʝʣʘʩʪʠ ʣʠʰʘʿʝʚʠ ʢʦʿʠ ʥʝʤʘʿʫ ʜʠʬʝʨʝʥʮʠʨʘʥʫ ʫʥʫʪʨʘʰˁʫ ʩʪʨʫʢʪʫʨʫ, 

ʣʝʧʨʦʟʥʠ ʣʠʰʘʿʝʚʠ ʢʦʿʠ ʨʘʩʪʫ ʥʘ ʩʫʧʩʪʨʘʪʫ (ʥʘʿʯʝʰ˂ʝ ʢʘʤʝʥʫ) ʫ ʦʙʣʠʢʫ ʧʨʘʭʘ ʫ 

ʿʝʜʥʦʤ ʩʣʦʿʫ, ʧʨʠ ʯʝʤʫ ʧʦʜʩʝ˂ʘʿʫ ʥʘ ʣʝʧʨʦʟʥʝ ʧʨʦʤʝʥʝ, ʢʘʦ ʠ ʜʨʫʛʝ, ʤʘˁʝ 

ʟʘʩʪʫʧˀʝʥʝ ʬʦʨʤʝ. 

 

1.2.2. ʊʘʢʩʦʥʦʤʠʿʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

 

ʃʠʰʘʿ Xanthoparmelia stenophylla (Ach.) Ahti & D. Hawksw (Xanthoparmelia stenophylla) 

ʧʨʠʧʘʜʘ ʧʦʨʦʜʠʮʠ ʣʠʰʘʿʝʚʘ Parmeliaceae. ʂʦʤʧʣʝʪʥʘ ʪʘʢʩʦʥʦʤʩʢʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʫ ʊʘʙʝʣʠ 1: 

 

ʊʘʙʝʣʘ 1: ʊʘʢʩʦʥʦʤʩʢʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʎʘʨʩʪʚʦ: Fungi 

ʇʦʪʮʘʨʩʪʚʦ: Dikarya 

ʈʘʟʜʝʦ: Ascomycota 

ʇʦʜʨʘʟʜʝʦ: Pezizomycotina 

ʂʣʘʩʘ: Lecanoromycetes 

ʇʦʪʢʣʘʩʘ: Lecanoromycetidae 

ʈʝʜ: Lecanorales 

ʌʘʤʠʣʠʿʘ: Parmeliaceae 

ʇʦʪʬʘʤʠʣʠʿʘ: Parmelioideae 

ʈʦʜ: Xanthoparmelia 

ɺʨʩʪʘ: Xanthoparmelia stenophylla 

 

ʇʦʨʝʜ ʪʦʛʘ ʣʠʰʘʿ Xanthoparmelia stenophylla ʠʤʘ ʙʨʦʿʥʝ ʩʠʥʦʥʠʤʝ ʠ ʪʦ: Parmelia 

somloensis Gyeln., Parmelia stenophylla (Ach.) Heugel, Xanthoparmelia somloensis (Gyelnik) 

Hale, Parmelia conspersa subsp. Stenophylla (Ach.) Hasse, Imbricaria conspersa var. 

stenophylla (Ach.) Jatta, Parmelia centrifuga var. stenophylla (Ach.) Rabenh., Parmelia 

conspersa var. stenophylla, Parmelia somloensis var. somloensis Gyeln., Parmelia stenophylla 

var. stenophylla Mull.  Arg., Parmelia viriduloumbrina var. somloensis (Gyeln.) Gyeln., 
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Imbricaria conspersa f. stenophylla (Ach.) Flot., Parmelia centrifuga f. stenophylla (Ach.) 

Wallr., Parmelia conspersa f. stenophylla (Ach.) Schaer., Parmelia polyphylloides f. 

somloensis (Gyeln.) Gyeln., Parmelia somloensis f. somloensis Gyeln. ʠ Parmelia stenophylla 

f. stenophylla Mull. Arg..  

ʅʘ ʦʩʥʦʚʫ ʪʘʢʩʦʥʦʤʩʢʝ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʣʠʰʘʿ Xanthoparmelia 

stenophylla ʠʤʘ ʤʠʢʦʙʠʦʥʪ ʠʟ ʨʘʟʜʝʣʘ Ascomycota, ʜʦʢ ʩʫ ʢʘʦ ʬʦʪʦʙʠʦʥʪʠ ʟʘʩʪʫʧˀʝʥʝ 

ʘʣʛʝ ʠʟ ʧʦʨʦʜʠʮʝ Chlorococcaceae. 

 

1.2.3. ʈʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ ʠ ʤʦʨʬʦʘʥʘʪʦʤʩʢʝ ʢaʨʘʢʪʝʨʠʩʪʠʢʝ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla 

 

ʃʠʰʘʿ Xanthoparmelia stenophylla ʿʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʰʠʨʦʤ ʩʚʝʪʘ, ʥʘ ʩʚʠʤ ʢʦʥʪʠʥʝʥʪʠʤʘ 

ʠ ʫ ʩʚʠʤ ʚʨʩʪʘʤʘ ʩʪʘʥʠʰʪʘ. ʅʘʿʯʝʰ˂ʝ ʨʘʩʪʝ ʥʘ ʢʘʤʝʥʦʿ ʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ ʜʦʙʨʦ ʦʩʚʝʪˀʝʥʘ 

ʠ ʟʘ ʢʦʿʫ ʿʝ ʣʠʰʘʿ ʩʣʘʙʦ ʧʨʠʯʚʨʰ˂ʝʥ, ʤʝʹʫʪʠʤ ʯʝʩʪʦ ʩʝ ʤʦʞʝ ʧʨʦʥʘ˂ʠ ʠ ʥʘ ʜʨʫʛʠʤ 

ʚʨʩʪʘʤʘ ʧʦʜʣʦʛʝ ʧʦʧʫʪ ʟʝʤˀʝ, ʛʣʠʥʝ, ʭʫʤʫʩʘ ʠʣʠ ʦʧʘʣʦʛ ʣʠʰ˂ʘ. ʊʘʣʫʩ ʣʠʰʘʿʘ ʿʝ 

ʬʨʫʪʠʢʦʟʥʝ ʬʦʨʤʝ, ʰʠʨʠʥʝ ʜʦ 5 cm, ʦʙʦʿʝʥ ʫ ʨʘʟʣʠʯʠʪʝ ʥʠʿʘʥʩʝ ʟʝʣʝʥʝ, ʞʫʪʝ ʠ ʩʠʚʝ ʙʦʿʝ. 

ʇʦʚʨʰʠʥʘ ʪʘʣʫʩʘ ʣʠʰʘʿʘ ʤʦʞʝ ʙʠʪʠ ʩʿʘʿʥʘ ʩʘ ʤʘˁʝ ʠʣʠ ʚʠʰʝ ʠʟʨʘʞʝʥʠʤ ʙʝʣʠʤ ʧʝʛʘʤʘ. 

ʈʝʞˁʝʚʠ ʣʠʰʘʿʘ ʩʫ ʰʠʨʠʥʝ ʜʦ 3 mm, ʠʟʜʫʞʝʥʠ, ʜʠʭʦʪʦʤʥʦ ʨʘʟʛʨʘʥʘʪʠ, ʧʝʨʘʩʪʦ ʜʝˀʝʥʠ 

ʠ ʤʝʹʫʩʦʙʥʦ ʧʨʝʢʣʦʧˀʝʥʠ. ɼʦˁʘ ʧʦʚʨʰʠʥʘ ʿʝ ʙʣʝʜʦ ʩʤʝʹʘ ʜʦ ʩʤʝʹʘ, ʫʤʝʨʝʥʦ ʨʠʟʠʥʠʨʘʥʘ 

(44). 

 

1.2.4. ʍʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

 

ʋ ʜʦʩʘʜʘʰˁʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʘʦ ʛʣʘʚʥʠ ʩʘʩʪʦʿʮʠ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʠʟʜʚʦʿʠʣʠ ʩʫ ʩʝ ʩʘʣʘʟʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ (44). ʇʦʩʪʦʿʝ ʟʘʧʠʩʠ ʦ 

ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʧʨʠʤʝʥʠ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʪʨʝʪʤʘʥʫ ʧʦʣʥʠʭ ʙʦʣʝʩʪʠ 

ʢʘʦ ʰʪʦ ʿʝ ʩʠʬʠʣʠʩ, ʟʘ ʩʤʘˁʝˁʝ ʫʧʘʣʝ ʛʠʥʛʠʚʘʣʥʦʛ ʪʢʠʚʘ, ʢʘʦ ʠ ʫ ʪʨʝʪʤʘʥʫ ʨʘʥʘ ʥʘʢʦʥ 

ʟʤʠʿʩʢʦʛ ʫʿʝʜʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʣʠʰʘʿʝʚʠ ʠʟ ʨʦʜʘ Xanthoparmelia ʪʨʘʜʠʮʠʦʥʘʣʥʦ ʩʝ 

ʧʨʠʤʝˁʫʿʫ ʫ ʪʨʝʪʤʘʥʫ ʨʝʫʤʘʪʩʢʠʭ ʙʦʣʝʩʪʠ, ʭʨʦʥʠʯʥʦʛ ʙʦʣʘ, ʘʨʪʨʠʪʠʩʘ, ʠʟʨʘʞʝʥʠʭ 

ʤʝʥʩʪʨʫʘʣʥʠʭ ʪʝʛʦʙʘ ʠ ʦʪʠʮʘˁʘ (45).  

ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʩʝʢʫʥʜʘʨʥʠ ʤʝʪʘʙʦʣʠʪ ʢʦʿʠ ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ 

ʨʘʟʣʠʯʠʪʠʭ ʚʨʩʪʘ ʣʠʰʘʿʝʚʘ ʠ ʚʝ˂ ʩʢʦʨʦ ʜʚʘ ʚʝʢʘ ʿʝ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʙʠʦʣʦʛʠʿʠ, 

ʝʢʦʣʦʛʠʿʠ, ʭʝʤʠʿʠ, ʤʝʜʠʮʠʥʠ, ʬʘʨʤʘʮʠʿʠ, ʬʘʨʤʘʢʦʣʦʛʠʿʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʿʠ ʠ ʜʨʫʛʠʤ 

ʥʘʫʢʘʤʘ (46, 47). ʇʦʯʝʚʰʠ ʦʜ ˁʝʥʦʛ ʦʪʢʨʠ˂ʘ, ʧʨʝʢʦ ʧʨʠʩʫʩʪʚʘ ʠ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʫ 

ʣʠʰʘʿʝʚʠʤʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʧʦʨʦʜʠʮʘ ʧʘ ʜʦ ʙʨʦʿʥʠʭ ʜʦʢʘʟʘʥʠʭ ʙʠʦʣʦʰʢʠʭ ʝʬʝʢʘʪʘ ʢʦʿʝ 

ʠʩʧʦˀʘʚʘ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʩʪʘʣʥʘ ʪʝʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʫʯʥʠʢʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ 

ʦʙʣʘʩʪʠ. 

ʋʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʦʪʢʨʠʦ ʿʝ ʥʝʤʘʯʢʠ ʘʛʨʦʭʝʤʠʯʘʨ ɺʠʣʭʝʣʤ ʂʥʦʧ 1844. ʛʦʜʠʥʝ ʠ ʪʦ ʪʘʢʦ 

ʰʪʦ ʿʝ ʠʟʦʣʦʚʘʦ ʠ ʦʢʘʨʘʢʪʝʨʠʟʦʚʘʦ ʿʝʜʠˁʝˁʝ ʠʟ ʣʠʰʘʿʘ Usnea barbata, ʦʜʘʢʣʝ ʠ ʧʦʪʠʯʝ 

ʥʘʟʠʚ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ (47). ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʿʝʜʘʥ ʦ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ 

ʣʠʰʘʿʝʚʘ ʢʦʿʠ ʩʫ ʧʨʚʠ ʦʪʢʨʠʚʝʥʠ, ʘʣʠ ʧʦʩʪʦʿʝ ʧʦʜʘʮʠ ʦ ʧʨʠʤʝʥʠ ʣʠʰʘʿʝʚʘ ʢʦʿʠ ʿʝ ʩʘʜʨʞʝ 

ʿʦʰ ʠʟ ʘʥʪʠʯʢʦʛ ʜʦʙʘ. ʍʝʤʠʯʘʨʠ ʂʫʨʜ ʠ ʈʦʙʝʨʪʩʦʥ ʩʠʥʪʝʪʠʩʘʣʠ ʩʫ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʫ 

ʧʝʨʠʦʜʫ ʠʟʤʝʹʫ 1933. ʠ 1937. ʛʦʜʠʥʝ, ʘ ʢʘʩʥʠʿʝ ʿʝ ʦʪʢʨʠʚʝʥʘ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʣʠʰʘʿʝʚʘ ʠʟ 

ʨʦʜʦʚʘ Cladonia, Hypotrachyna, Ramalina, Evernia, Usnea, Lecanora, Alectoria ʠ Parmelia 

(47). ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʿʝʜʥʦ ʦʜ ʥʘʿʯʝʰ˂ʝ ʧʨʦʫʯʘʚʘʥʠʭ ʿʝʜʠˁʝˁʘ ʧʦʨʝʢʣʦʤ ʠʟ 

ʣʠʰʘʿʝʚʘ, ʘ ˁʝʥʦ ʦʪʢʨʠ˂ʝ ʧʨʘʢʪʠʯʥʦ ʿʝ ʧʦʢʨʝʥʫʣʦ ʢʘʢʦ ʦʪʢʨʠ˂ʝ ʥʦʚʠʭ ʚʨʩʪʘ ʣʠʰʘʿʝʚʘ, 

ʪʘʢʦ ʠ ʜʨʫʛʠʭ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ. ʈʘʩʧʨʦʩʪʨʘˁʝʥʘ ʿʝ ʫ ʣʠʰʘʿʝʚʠʤʘ ʢʦʿʠ ʩʝ ʤʦʛʫ 

ʥʘ˂ʠ ʰʠʨʦʤ ʩʚʝʪʘ ʠ ʫ ʩʚʠʤ ʚʨʩʪʘʤʘ ʩʪʘʥʠʰʪʘ. ʉʤʘʪʨʘ ʩʝ ʜʘ ʫ ʣʠʰʘʿʝʚʠʤʘ ʠʤʘ ʟʘʰʪʠʪʥʫ 

ʫʣʦʛʫ ʠ ʪʦ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʧʘʪʦʛʝʥʘ, ʭʝʨʙʠʚʦʨʘ ʠ ʜʨʫʛʠʭ ʩʪʨʝʩʥʠʭ ʬʘʢʪʦʨʘ ʩʨʝʜʠʥʝ. 

ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʿʝʜʠˁʝˁʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʜʠʙʝʥʟʦʬʫʨʘʥʩʢʝ ʩʪʨʫʢʪʫʨʝ (ʉʣʠʢʘ 2). 
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ʉʣʠʢʘ 2: ʉʪʨʫʢʪʫʨʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʘ 

 

ʅʘ ʦʩʥʦʚʫ ʦʨʠʿʝʥʪʘʮʠʿʝ ʤʝʪʠʣ-ʛʨʫʧʝ ʫ ʧʦʣʦʞʘʿʫ 9b ʤʦʛʫ ʩʝ ʨʘʟʣʠʢʦʚʘʪʠ ʜʚʘ ʠʟʦʤʝʨʥʘ 

ʦʙʣʠʢʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠ ʪʦ: (+)-ʝʥʘʥʪʠʦʤʝʨ ʠ (-)-ʝʥʘʥʪʠʦʤʝʨ. ʅʝʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʫʧʫ˂ʫʿʫ ʥʘ ʪʦ ʜʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʜʝʿʩʪʚʫ ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʚʝʜʝʥʠʭ ʠʟʦʤʝʨʘ 

(46). ʉʧʝʮʠʬʠʯʥʘ ʭʝʤʠʿʩʢʘ ʩʪʨʫʢʪʫʨʘ ʠ ʚʝ˂ʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʭʠʜʨʦʢʩʠʣʥʠʭ ʠ ʢʠʩʝʦʥʠʯʥʠʭ 

ʛʨʫʧʘ ʫʩʢʦ ʩʫ ʧʦʚʝʟʘʥʝ ʩʘ ʜʦʢʘʟʘʥʠʤ ʝʬʝʢʪʠʤʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (47). ʈʘʟʣʠʯʠʪʘ in vitro 

ʠ in vivo ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʪʚʨʜʠʣʘ ʩʫ ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʦ, ʘʥʪʠʙʠʦʬʠʣʤ, ʘʥʪʠʬʫʥʛʘʣʥʦ, 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦ ʠ ʘʥʪʠʪʫʤʦʨʩʢʦ ʜʝʿʩʪʚʦ ʩʘʤʝ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (48-52). 

ɸʥʪʠʙʘʢʪʝʨʠʿʩʢʦ ʜʝʿʩʪʚʦ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʜʦʢʘʟʘʥʦ ʿʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʛʨʘʤ-ʧʦʟʠʪʠʚʥʠʤ 

ʠ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʠʤ ʙʘʢʪʝʨʠʿʩʢʠʤ ʩʦʿʝʚʠʤʘ ʢʘʢʚʠ ʩʫ Staphylococcus aureus, Escherichia 

coli ʠ Pseudomonas aeruginosa. ʆʜ ʧʦʩʝʙʥʦʛ ʿʝ ʟʥʘʯʘʿʘ ʝʬʝʢʘʪ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ 

ʤʫʣʪʠʨʝʟʠʩʪʝʥʪʥʝ ʩʦʿʝʚʝ ʥʘʚʝʜʝʥʠʭ ʙʘʢʪʝʨʠʿʘ (48, 49). ɸʥʪʠʬʫʥʛʘʣʥʦ ʜʝʿʩʪʚʦ ʥʘʿʚʠʰʝ ʿʝ 

ʠʩʧʠʪʠʚʘʥʦ ʥʘ ʛˀʠʚʠʮʘʤʘ Candida albicans and Aspergillus spp ʥʘ ʢʦʿʠʤʘ ʿʝ ʜʦʢʘʟʘʥ 

ʟʥʘʯʘʿʘʥ ʝʬʝʢʘʪ (50). ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʮʠʪʦʪʦʢʩʠʯʥʦ ʜʝʿʩʪʚʦ ʦʙʘ ʝʥʘʥʪʠʦʤʝʨʘ ʠʩʧʦˀʘʚʘʿʫ 

ʟʥʘʯʘʿʘʥ ʝʬʝʢʘʪ ʥʘ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʫ ʭʫʤʘʥʠʭ ʠ ʤʠʰʿʠʭ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ. 

ʇʦʩʝʙʥʦ ʩʝ ʠʟʜʚʘʿʘ ʝʬʝʢʘʪ ʧʨʝʤʘ ˂ʝʣʠʿʩʢʠʤ ʣʠʥʠʿʘʤʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʢʦʣʦʥʘ (HT-29), 

ʧʨʦʤʠʿʝʣʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝ (HL-60), ʢʘʨʮʠʥʦʤʘ ʢʦʣʦʥʘ (HCT-116), ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʜʦʿʢʝ 

(MCF-7), ʢʘʨʮʠʥʦʤʘ ʿʘʿʥʠʢʘ (A2780), ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʜʦʿʢʝ (SK-BR-3) ʠ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʮʝʨʚʠʢʩʘ (HeLa) (47, 48).  

ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʧʨʠʤʝʨ ʨʘʟʥʦʣʠʢʦʩʪʠ ʙʠʦʜʠʚʝʨʟʠʪʝʪʘ ʢʘʢʦ ʫ 

ʣʠʰʘʿʝʚʠʤʘ ʪʘʢʦ ʠ ʫ ʮʝʣʦʢʫʧʥʦʤ ʞʠʚʦʤ ʩʚʝʪʫ, ʘ ʪʘʢʦʹʝ ʫʢʘʟʫʿʝ ʥʘ ʚʘʞʥʦʩʪ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʠʟʚʦʜʘ ʫ ʦʪʢʨʠ˂ʫ ʠ ʨʘʟʚʦʿʫ ʥʦʚʠʭ ʣʝʢʦʚʘ ʫ ʜʘʥʘʰˁʝ ʚʨʝʤʝ. ʆʜ ʩʘʤʦʛ ʦʪʢʨʠ˂ʘ, ʧʨʝʢʦ 

ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪʠ ʫ ʣʠʰʘʿʝʚʠʤʘ ʠ ʜʦʢʘʟʘʥʠʭ ʙʠʦʣʦʰʢʠʭ ʝʬʝʢʘʪʘ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ 

ʙʠʣʘ ʦʜ ʟʥʘʯʘʿʘ ʢʘʦ ʨʝʩʫʨʩ ʟʘ ʙʠʦʤʝʜʠʮʠʥʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʬʘʨʤʘʢʦʣʦʰʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʠ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʠʨʦʜʥʠʭ ʧʨʦʠʟʚʦʜʘ. ɹʝʟ ʦʙʟʠʨʘ ʥʘ ʚʝʣʠʢʠ ʙʨʦʿ ʠʩʪʨʘʞʠʚʘˁʘ ʯʠʥʠ ʩʝ ʜʘ 

ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʦʩʝʜʫʿʝ ʠ ʜʘˀʝ ʥʝʦʪʢʨʠʚʝʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ˀʫʜʩʢʦʛ 

ʟʜʨʘʚˀʘ. 

ʀ ʜʨʫʛʘ ʿʝʜʠˁʝˁʘ ʧʨʠʩʫʪʥʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʢʘʦ ʰʪʦ ʩʫ ʩʘʣʘʟʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʦʙʪʫʩʠʯʥʘ ʢʠʩʝʣʠʥʘ, ʣʝʢʘʥʦʨʥʘ ʢʠʩʝʣʠʥʘ ʠ 

ʘʪʨʘʥʦʨʠʥ ʠʩʧʦˀʘʚʘʿʫ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ ʝʬʝʢʘʪ (47, 48, 53). 

ʇʨʝʤʘ ʥʘʰʠʤ ʩʘʟʥʘˁʠʤʘ, ʬʘʨʤʘʢʦʣʦʰʢʠ ʝʬʝʢʪʠ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʜʦ 

ʩʘʜʘ ʥʠʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʠʩʧʠʪʘʥʠ. ʄʝʹʫʪʠʤ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ 

ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʤʦʞʝʤʦ ʧʨʝʪʧʦʩʪʘʚʠʪʠ ʜʘ ˂ʝ ʣʠʰʘʿ ʫ ʮʝʣʠʥʠ ʠʩʧʦˀʠʪʠ ʝʬʝʢʘʪ 

ʢʦʿʠ ʿʝ ʧʦʩʣʝʜʠʮʘ ʘʜʠʪʠʚʥʦʛ ʠʣʠ ʧʦʪʝʥʮʠʨʘʿʫ˂ʝʛ ʩʠʥʝʨʛʠʟʤʘ ʧʨʠʩʫʪʥʠʭ ʩʫʧʩʪʘʥʮʠ. 
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 ʎʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ɻʣʘʚʥʠ ʮʠˀʝʚʠ ʧʨʚʦʛ ʜʝʣʘ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʩʫ ʬʠʪʦʭʝʤʠʿʩʢʫ 

ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʫ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʢʘʦ ʠ ʦʜʨʝʹʠʚʘˁʝ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ, ʘʥʪʠʤʠʢʨʦʙʥʝ ʠ ʘʥʪʠʪʫʤʦʨʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ. 

ʅʘ ʦʩʥʦʚʫ ʬʠʪʦʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʝʢʩʪʨʘʢʘʪʘ, ʢʘʦ ʠ ʥʘ ʦʩʥʦʚʫ ˁʠʭʦʚʝ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʜʘʙʨʘʥ ʿʝ ʝʢʩʪʨʘʢʪ ʢʦʿʠ ʿʝ ʙʠʦ ʢʦʨʠʰ˂ʝʥ ʫ ʜʨʫʛʦʤ ʜʝʣʫ ʠʩʪʨʘʞʠʚʘˁʘ ʫʟ 

ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ.  

ɻʣʘʚʥʠ ʮʠˀʝʚʠ ʜʨʫʛʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʣʠ ʩʫ ʠʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ 

ʦʜʘʙʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʬʫʥʢʮʠʿʫ ʠ ʤʦʨʬʦʣʦʛʠʿʫ ʤʠʦʢʘʨʜʘ ʫ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʥʜʫʢʦʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ, ʢʘʦ ʠ ʠʩʧʠʪʠʚʘˁʝ ʧʦʪʝʥʮʠʿʘʣʥʠʭ 

ʤʝʭʘʥʠʟʘʤʘ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʦʛ ʜʝʿʩʪʚʘ ʦʜʘʙʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ.  

 

ʋ ʩʢʣʘʜʫ ʩʘ ʛʣʘʚʥʠʤ ʮʠˀʝʚʠʤʘ, ʧʦʩʪʘʚˀʝʥʠ ʩʫ ʠ ʩʣʝʜʝ˂ʠ ʩʧʝʮʠʬʠʯʥʠ ʮʠˀʝʚʠ: 

1. ʌʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla  

2. ɽʚʘʣʫʘʮʠʿʘ ʠ ʢʦʤʧʘʨʘʮʠʿʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠʭ ʝʬʝʢʘʪʘ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ 

n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

3. ɽʚʘʣʫʘʮʠʿʘ ʠ ʢʦʤʧʘʨʘʮʠʿʘ ʘʥʪʠʤʠʢʨʦʙʥʠʭ ʝʬʝʢʘʪʘ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-

ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

4. ɽʚʘʣʫʘʮʠʿʘ ʠ ʢʦʤʧʘʨʘʮʠʿʘ ʘʥʪʠʪʫʤʦʨʩʢʠʭ ʝʬʝʢʘʪʘ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-

ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

5. ɽʚʘʣʫʘʮʠʿʘ ʠ ʢʦʤʧʘʨʘʮʠʿʘ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠʭ ʝʬʝʢʘʪʘ ʦʜʘʙʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. 

6. ɽʚʘʣʫʘʮʠʿʘ ʠ ʢʦʤʧʘʨʘʮʠʿʘ ʝʬʝʢʘʪʘ ʦʜʘʙʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʨʝʜʦʢʩ ʩʪʘʪʫʩ ʧʘʮʦʚʘ ʢʦʿʠʤʘ ʿʝ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʘ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ. 

7. ʀʩʧʠʪʠʚʘˁʝ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʤʝʭʘʥʠʟʘʤʘ ʢʘʨʜʠʦʧʨʦʪʝʢʮʠʿʝ ʠʟʘʟʚʘʥʝ ʧʨʠʤʝʥʦʤ 

ʦʜʘʙʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ 

ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. 
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 ʍʠʧʦʪʝʟʝ ʠʩʪʨʘʞʠʚʘˁʘ 

ʆʩʥʦʚʥʘ ʭʠʧʦʪʝʟʘ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʣʘ ʿʝ ʜʘ ʣʠʰʘʿ Xanthoparmelia stenophylla ʩʘʜʨʞʠ 

ʨʘʟʣʠʯʠʪʝ ʩʝʢʫʥʜʘʨʥʝ ʤʝʪʘʙʦʣʠʪʝ ʣʠʰʘʿʝʚʘ ʩʘ ʧʦʪʝʥʮʠʿʘʣʥʠʤ ʙʠʦʣʦʰʢʠʤ ʝʬʝʢʪʦʤ, ʢʘʦ 

ʠ ʜʘ ʧʨʠʤʝʥʘ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʦʩʪʚʘʨʫʿʝ 

ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʥ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

ʅʘ ʦʩʥʦʚʫ ʥʘʚʝʜʝʥʦʛ ʧʦʩʪʘʚˀʝʥʝ ʩʫ ʩʣʝʜʝ˂ʝ ʭʠʧʦʪʝʟʝ: 

 

1. ʍʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʨʘʟʣʠʢʫʿʝ ʩʝ ʫ ʢʚʘʣʠʪʘʪʠʚʥʦʤ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʦʤ 

ʘʩʧʝʢʪʫ. 

2. ɸʮʝʪʦʥʩʢʠ, ʤʝʪʘʥʦʣʥʠ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʩʘʜʨʞʝ ʬʝʥʦʣʥʘ ʠ ʬʣʘʚʦʥʦʠʜʥʘ ʿʝʜʠˁʝˁʘ 

3. ɸʮʝʪʦʥʩʢʠ, ʤʝʪʘʥʦʣʥʠ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʠʩʧʦˀʘʚʘʿʫ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʫ ʘʢʪʠʚʥʦʩʪ. 

4. ɸʮʝʪʦʥʩʢʠ, ʤʝʪʘʥʦʣʥʠ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʠʩʧʦˀʘʚʘʿʫ ʘʥʪʠʤʠʢʨʦʙʥʫ ʘʢʪʠʚʥʦʩʪ. 

5. ɸʮʝʪʦʥʩʢʠ, ʤʝʪʘʥʦʣʥʠ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʠʩʧʦˀʘʚʘʿʫ ʘʥʪʠʪʫʤʦʨʩʢʫ ʘʢʪʠʚʥʦʩʪ. 

6. ʆʜʘʙʨʘʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠʤʘ ʟʥʘʯʘʿʘʥ 

ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʪ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. 

7. ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʢʘʦ ʩʝʢʫʥʜʘʨʥʠ ʤʝʪʘʙʦʣʠʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, 

ʠʤʘ ʟʥʘʯʘʿʘʥ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʪ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. 

8. ʇʦʪʝʥʮʠʿʘʣʥʠ ʤʝʭʘʥʠʟʘʤ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʜʝʿʩʪʚʘ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʧʦʜʨʘʟʫʤʝʚʘ ʤʦʜʫʣʘʮʠʿʫ ʨʝʜʦʢʩ ʩʪʘʪʫʩʘ ʠ ʧʨʦʮʝʩʘ 

ʘʧʦʧʪʦʟʝ. 

9. ʇʦʪʝʥʮʠʿʘʣʥʠ ʤʝʭʘʥʠʟʘʤ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʜʝʿʩʪʚʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ, ʢʘʦ 

ʩʝʢʫʥʜʘʨʥʦʛ ʤʝʪʘʙʦʣʠʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʧʦʜʨʘʟʫʤʝʚʘ 

ʤʦʜʫʣʘʮʠʿʫ ʨʝʜʦʢʩ ʩʪʘʪʫʩʘ ʠ ʧʨʦʮʝʩʘ ʘʧʦʧʪʦʟʝ. 
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 ʇʨʠʧʨʝʤʘ ʠ ʬʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʠʩʧʠʪʠʚʘˁʝ ˁʠʭʦʚʝ ʙʠʦʣʦʰʢʝ 

ʘʢʪʠʚʥʦʩʪʠ 

 

3.1.1. ɼʠʟʘʿʥ ʩʪʫʜʠʿʝ 

 

ʉʪʫʜʠʿʘ ʿʝ ʜʠʟʘʿʥʠʨʘʥʘ ʢʘʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʩʪʫʜʠʿʘ ʥʘ ʙʠˀʥʦʤ ʤʘʪʝʨʠʿʘʣʫ in vitro, ʥʘ 

ʞʠʚʦʪʠˁʘʤʘ in vivo ʠ ʤʘʪʝʨʠʿʘʣʫ ʘʥʠʤʘʣʥʦʛ ʧʦʨʝʢʣʘ in vitro ʠ ex vivo. 

 

3.1.2. ʇʨʠʢʫʧˀʘˁʝ ʣʠʰʘʿʘ 

 

ʋʟʦʨʘʢ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠʟ ʧʦʨʦʜʠʮʝ Parmeliaceae ʩʘʢʫʧˀʝʥ ʿʝ ʫ 

ʩʝʧʪʝʤʙʨʫ 2021. ʛʦʜʠʥʝ. ʉʘʢʫʧˀʘˁʝ ʿʝ ʦʙʘʚˀʝʥʦ ʥʘ ʧʦʜʨʫʯʿʫ ʉʪʘʨʝ ʧʣʘʥʠʥʝ (ɻʇʉ 

ʢʦʦʨʜʠʥʘʪʝ - 43Á21'51.9"N 22Á32'33.4"E) ʫ ʠʩʪʦʯʥʦʤ ʜʝʣʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʇʨʠʣʠʢʦʤ 

ʩʘʢʫʧˀʘˁʘ ʧʨʠʢʫʧˀʝʥʦ ʿʝ ʫʢʫʧʥʦ 450 g ʣʠʰʘʿʘ, ʧʨʠ ʯʝʤʫ ʩʝ ʚʦʜʠʣʦ ʨʘʯʫʥʘ ʜʘ ʩʝ ʥʝ 

ʧʨʠʢʫʧˀʘ ʮʝʣʦʢʫʧʥʘ ʧʦʩʪʦʿʝ˂ʘ ʢʦʣʠʯʠʥʘ ʣʠʰʘʿʝʚʘ ʩʘ ʠʩʪʦʛ ʣʦʢʘʣʠʪʝʪʘ ʠ ʪʠʤʝ ʩʝ ʫʛʨʦʟʠʦ 

ʦʧʩʪʘʥʘʢ ʧʦʧʫʣʘʮʠʿʝ ʥʘ ʤʝʩʪʫ ʩʘʢʫʧˀʘˁʘ. ʄʘʪʝʨʠʿʘʣ ʩʝ ʧʨʠʢʫʧˀʘʦ ʧʘʞˀʠʚʠʤ 

ʦʜʚʘʿʝˁʝʤ ʣʠʰʘʿʘ ʦʜ ʧʦʜʣʦʛʝ ʧʦʤʦ˂ʫ ʥʦʞʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʣʠʰʘʿʘ ʠʟʚʨʰʝʥʘ ʿʝ ʥʘ 

ʦʩʥʦʚʫ ʧʦʨʝʹʝˁʘ ʤʦʨʬʦʣʦʰʢʠʭ ʠ ʘʥʘʪʦʤʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʰʘʿʘ ʩʘ ʨʝʬʝʨʝʥʪʥʠʤ 

ʣʠʪʝʨʘʪʫʨʥʠʤ ʧʦʜʘʮʠʤʘ, ʢʘʦ ʠ ʢʦʨʠʰ˂ʝˁʝʤ ʩʪʘʥʜʘʨʜʥʠʭ ʭʝʤʠʿʩʢʠʭ ʪʝʭʥʠʢʘ (54). ʋʟʦʨʘʢ 

ʣʠʰʘʿʘ ʜʝʧʦʥʦʚʘʥ ʿʝ ʥʘ ʂʘʪʝʜʨʠ ʟʘ ʙʠʦʣʦʛʠʿʫ ʠ ʝʢʦʣʦʛʠʿʫ ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʦʛ 

ʬʘʢʫʣʪʝʪʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʅʠʰʫ (ʙʨʦʿ ʚʘʫʯʝʨʘ: 770ʅʍʄ).  

 

3.1.3. ʇʨʠʧʨʝʤʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

 

ʇʨʠʢʫʧˀʝʥʠ ʤʘʪʝʨʠʿʘʣ ʿʝ ʧʨʝʯʠʰ˂ʝʥ ʦʜ ʟʝʤˀʝ, ʢʘʤʝˁʘ, ʢʦʨʝ ʜʨʚʝ˂ʘ, ʜʝʣʦʚʘ ʜʨʫʛʠʭ 

ʙʠˀʘʢʘ ʠ ʜʝʣʦʚʘ ʜʨʫʛʠʭ ʣʠʰʘʿʝʚʘ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʧʦʜʚʨʛʥʫʪ ʧʦʩʪʫʧʢʫ ʩʫʰʝˁʘ. ʃʠʰʘʿ ʿʝ 

ʩʫʰʝʥ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ (22-25ÁC) ʪʦʢʦʤ 7 ʜʘʥʘ, ʫʟ ʩʚʘʢʦʜʥʝʚʥʫ ʧʨʦʤʝʥʫ ʫʧʠʿʘʿʫ˂ʝʛ 

ʤʘʪʝʨʠʿʘʣʘ ʠʩʧʦʜ ʣʠʰʘʿʘ. ʆʩʫʰʝʥʠ ʣʠʰʘʿ ʿʝ ʤʣʝʚʝʥ ʫ ʧʨʘʭ ʢʦʨʠʰ˂ʝˁʝʤ ʣʘʙʦʨʘʪʦʨʠʿʩʢʦʛ 

ʤʣʠʥʘ (IKA A11, IKAÈ-Werke GmbH & Co, Germany). ʅʘʢʦʥ ʤʣʝʚʝˁʘ ʧʨʘʭ ʿʝ ʧʨʦʩʝʿʘʥ 

ʢʨʦʟ ʩʠʪʦ ʚʝʣʠʯʠʥʝ 0,30 (55), ʢʘʢʦ ʙʠ ʩʝ ʫʿʝʜʥʘʯʠʣʘ ʚʝʣʠʯʠʥʘ ʯʝʩʪʠʮʘ ʥʘ 300 Õm ʠ ʥʘ ʪʘʿ 

ʥʘʯʠʥ ʧʦʙʦˀʰʘʦ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʠʿʝ. ʈʘʩʪʚʘʨʘʯʠ, ʘʮʝʪʦʥ, ʤʝʪʘʥʦʣ ʠ n-ʭʝʢʩʘʥ (Sigma 

Aldrich, Burlington, Massachusetts, United States), ʧʨʠʧʨʝʤˀʝʥʠ ʩʫ ʟʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʠʿʝ 

ʧʨʠʤʝʥʦʤ ʧʦʩʪʫʧʢʘ ʨʝʜʝʩʪʠʣʘʮʠʿʝ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʫʩʣʝʜʠʣʦ ʬʠʣʪʨʠʨʘˁʝ ʢʨʦʟ ʤʝʤʙʨʘʥʩʢʠ 

ʬʠʣʪʝʨ ʚʝʣʠʯʠʥʘ ʧʦʨʘ 0,22 ɛm (MF-MilliporeÈ , Merck and Company, Rovey, New Jersey, 

USA). ɽʢʩʪʨʘʢʮʠʿʘ ʩʝ ʦʙʘʚˀʘʣʘ ʫ ʩʪʘʢʣʝʥʦʿ ʙʦʮʠ, ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʟʘʧʨʝʤʠʥʝ, ʩʘ 

ʰʣʠʬʦʚʘʥʠʤ ʯʝʧʦʤ, ʘ ʢʘʦ ʧʦʩʪʫʧʘʢ ʟʘ ʝʢʩʪʨʘʢʮʠʿʫ ʦʜʘʙʨʘʥʘ ʿʝ ʚʠʰʝʩʪʨʫʢʘ ʤʘʮʝʨʘʮʠʿʘ. 

ʋʩʠʪˁʝʥʘ ʜʨʦʛʘ ʿʝ ʧʨʝʣʠʚʝʥʘ ʨʘʩʪʚʘʨʘʯʝʤ ʠ ʦʩʪʘʚˀʝʥʘ ʜʘ ʩʪʦʿʠ ʪʦʢʦʤ ʪʨʠ ʜʘʥʘ ʥʘ ʪʘʤʥʦʤ 

ʤʝʩʪʫ ʫʟ ʧʦʚʨʝʤʝʥʦ ʤʫ˂ʢʘˁʝ ʠ ʤʝʰʘˁʝ ʢʘʢʦ ʙʠ ʩʝ ʥʘʨʫʰʠʦ ʩʪʘʮʠʦʥʘʨʥʠ ʩʣʦʿ ʢʦʿʠ ʩʝ 

ʬʦʨʤʠʨʘ ʥʘ ʜʦʜʠʨʥʦʿ ʧʦʚʨʰʠʥʠ ʜʨʦʛʝ ʠ ʨʘʩʪʚʘʨʘʯʘ ʠ ʦʤʦʛʫ˂ʠʣʘ ʝʬʠʢʘʩʥʠʿʘ ʜʠʬʫʟʠʿʘ 

ʘʢʪʠʚʥʠʭ ʧʨʠʥʮʠʧʘ ʠʟ ʫʩʠʪˁʝʥʦʛ ʣʠʰʘʿʘ ʫ ʨʘʩʪʚʘʨʘʯ. ʆʜʥʦʩ ʜʨʦʛʝ ʠ ʨʘʩʪʚʘʨʘʯʘ ʙʠʦ ʿʝ 

1:10 (m/v), ʦʜʥʦʩʥʦ ʟʘ ʩʚʘʢʠ ʛʨʘʤ ʜʨʦʛʝ ʢʦʨʠʩʪʠʣʦ ʩʝ 10 mL ʨʘʩʪʚʘʨʘʯʘ, ʘ ʟʘ 20 g ʜʨʦʛʝ 

ʢʦʨʠʰ˂ʝʥʦ ʿʝ ʧʦ 200 mL ʩʚʘʢʦʛ ʦʜ ʨʘʩʪʚʘʨʘʯʘ. ʇʨʦʤʝʥʘ ʨʘʩʪʚʘʨʘʯʘ ʦʙʘʚˀʘʣʘ ʩʝ ʥʘ ʩʚʘʢʘ 

ʪʨʠ ʜʘʥʘ ʠ ʪʦ ʪʘʢʦ ʰʪʦ ʿʝ ʮʝʣʦʢʫʧʘʥ ʩʘʜʨʞʘʿ ʙʦʮʝ ʬʠʣʪʨʠʨʘʥ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʬʠʣʪʨʘʪ 

ʦʜʚʘʿʘʥ ʠ ʯʫʚʘʥ ʫ ʬʨʠʞʠʜʝʨʫ ʜʦ ʢʨʘʿʘ ʧʦʩʪʫʧʢʘ ʤʘʮʝʨʘʮʠʿʝ, ʘ ʜʨʦʛʘ ʢʦʿʘ ʿʝ ʟʘʦʩʪʘʣʘ ʥʘ 

ʬʠʣʪʝʨ ʧʘʧʠʨʫ ʿʝ ʚʨʘ˂ʘʥʘ ʫ ʙʦʮʫ ʠ ʜʦʜʘʚʘʥʘ ʿʝ ʥʦʚʘ ʢʦʣʠʯʠʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʨʘʩʪʚʘʨʘʯʘ. 

ʊʝʯʥʠ ʝʢʩʪʨʘʢʪʠ ʠʟ ʩʚʝ ʪʨʠ ʤʘʮʝʨʘʮʠʿʝ ʩʘ ʠʩʪʠʤ ʨʘʩʪʚʘʨʘʯʝʤ ʩʫ ʦʙʿʝʜʠˁʝʥʠ, 
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ʧʨʦʬʠʣʪʨʠʨʘʥʠ ʠ ʫʧʘʨʝʥʠ ʜʦ ʩʫʚʘ ʢʦʨʠʰ˂ʝˁʝʤ ʨʦʪʘʮʠʦʥʦʛ ʚʘʢʫʫʤ ʫʧʘʨʠʚʘʯʘ (IKA RV10, 

IKAÈ-Werke GmbH & Co., Germany). 

ɼʦʙʠʿʝʥʠ ʩʫʚʠ ʝʢʩʪʨʘʢʪʠ ʯʫʚʘʥʠ ʩʫ ʫ ʟʘʤʨʟʠʚʘʯʫ (-18ÁC) ʜʦ ʪʨʝʥʫʪʢʘ ʩʧʨʦʚʦʹʝˁʘ ʘʥʘʣʠʟʝ 

ʦʜʥʦʩʥʦ ʜʦ ʪʨʝʥʫʪʢʘ ʧʨʠʤʝʥʝ ʝʢʩʪʨʘʢʪʘ. 

 

3.1.4. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʪʘʥʢʦʩʣʦʿʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ 

 

ɿʘ ʧʨʝʣʠʤʠʥʘʨʥʫ ʬʠʪʦʭʝʤʠʿʩʢʫ ʘʥʘʣʠʟʫ ʝʢʩʪʨʘʢʘʪʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʪʘʥʢʦʩʣʦʿʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʿʘ. ʊʘʥʢʦʩʣʦʿʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʜʚʘʿʘˁʝ ʢʦʤʧʦʥʝʥʪʠ ʩʤʝʰʝ 

ʥʘ ʪʘʥʢʦʤ ʩʣʦʿʫ ʘʜʩʦʨʙʝʥʩʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʢʨʝʪʘˁʘ ʨʘʩʪʚʘʨʘʯʘ ʩʫʧʨʦʪʥʦ ʦʜ ʩʤʝʨʘ 

ʛʨʘʚʠʪʘʮʠʿʝ. ʈʘʩʪʚʘʨʘʯ ʩʝ ʢʨʝ˂ʝ ʧʦʜ ʜʝʿʩʪʚʦʤ ʢʘʧʠʣʘʨʥʠʭ ʩʠʣʘ ʠ ʨʘʟʜʚʘʿʘ ʢʦʤʧʦʥʝʥʪʝ 

ʩʤʝʰʝ ʥʘ ʦʩʥʦʚʫ ˁʠʭʦʚʦʛ ʘʬʠʥʠʪʝʪʘ ʧʨʝʤʘ ʩʪʘʮʠʦʥʘʨʥʦʿ ʦʜʥʦʩʥʦ ʤʦʙʠʣʥʦʿ ʬʘʟʠ. 

ʇʘʨʘʤʝʪʘʨ ʢʦʿʠ ʩʝ ʫʧʦʨʝʹʫʿʝ ʿʝ ʨʝʪʝʥʮʠʦʥʠ ʬʘʢʪʦʨ (Rf ʚʨʝʜʥʦʩʪ) ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʦʜʥʦʩ 

ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʿʝʜʥʝ ʦʜ ʢʦʤʧʦʥʝʥʪʠ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʤʦʙʠʣʥʝ ʬʘʟʝ.  

ɿʘ ʪʘʥʢʦʩʣʦʿʥʫ ʭʨʦʤʘʪʦʛʨʘʬʠʿʫ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʢʦʨʠʰ˂ʝʥʝ 

ʩʫ ALUGRAM SIL G/UV 254 ʧʣʦʯʝ (ʥʝʤʦʜʠʬʠʢʦʚʘʥʠ ʩʠʣʠʢʘ ʛʝʣ, ʚʝʣʠʯʠʥʘ ʯʝʩʪʠʮʘ 60 ¡, 

ʩʧʝʮʠʬʠʯʥʘ ʧʦʚʨʰʠʥʘ ~500 mĮ/g ʩʘ ʜʦʜʘʪʢʦʤ ʤʘʥʛʘʥʦʤ ʘʢʪʠʚʠʨʘʥʦʛ ʮʠʥʢ ʩʠʣʠʢʘʪʘ ʢʘʦ 

ʠʥʜʠʢʘʪʦʨʘ ʟʘ UV ʟʨʘʯʝˁʝ) (Macherey-Nagel, D¿ren, Nordrhein-Westfalen, Germany). ʂʘʦ 

ʤʦʙʠʣʥʘ ʬʘʟʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʩʤʝʰʘ ʪʦʣʫʝʥʘ ʠ ʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ ʫ ʦʜʥʦʩʫ 85:15 ʢʦʿʘ ʿʝ 

ʧʦʩʝʙʥʦ ʝʬʠʢʘʩʥʘ ʟʘ ʪʘʥʢʦʩʣʦʿʥʫ ʭʨʦʤʘʪʦʛʨʘʬʠʿʫ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʝʚʘ (54). ɿʘ ʠʟʘʟʠʚʘˁʝ 

ʭʨʦʤʘʪʦʛʨʘʤʘ, ʦʜʥʦʩʥʦ ʟʘ ʚʠʟʫʝʣʠʟʘʮʠʿʫ ʥʝʢʠʭ ʦʜ ʢʦʤʧʦʥʝʥʘʪʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʨʘʩʪʚʦʨ 10% 

ʩʫʤʧʦʨʥʝ ʢʠʩʝʣʠʥʝ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ ʫʟ ʟʘʛʨʝʚʘˁʝ ʧʣʦʯʝ ʟʘ ʪʘʥʢʦʩʣʦʿʥʫ 

ʭʨʦʤʘʪʦʛʨʘʬʠʿʫ. ʉʚʠ ʨʘʩʪʚʘʨʘʯʠ ʢʦʨʠʰ˂ʝʥʠ ʫ ʦʚʦʤ ʜʝʣʫ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʙʘʚˀʝʥʠ ʩʫ ʦʜ 

ʢʦʤʧʘʥʠʿʝ Sigma Aldrich (Burlington, Massachusetts, United States).  

 

3.1.5. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʚʠʩʦʢʦ-ʝʬʠʢʘʩʥʝ ʪʝʯʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ 

 

ʇʨʠʧʨʝʤʘ ʝʢʩʪʨʘʢʘʪʘ ʟʘ ʘʥʘʣʠʟʫ ʧʨʠʤʝʥʦʤ ʚʠʩʦʢʦ-ʝʬʠʢʘʩʥʝ ʪʝʯʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ (ʝʥʛʣ. 

High Performance Liquid Chromatography ï HPLC) ʠʟʚʨʰʝʥʘ ʿʝ ʪʘʢʦ ʰʪʦ ʩʫ ʝʢʩʪʨʘʢʪʠ 

ʨʘʩʪʚʦʨʝʥʠ ʫ ʤʝʪʘʥʦʣʫ ʠ ʪʦ 10 mg ʝʢʩʪʨʘʢʪʘ ʫ 10 mL ʤʝʪʘʥʦʣʘ ʦʜʥʦʩʥʦ ʪʘʢʦ ʜʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʙʫʜʝ 1 mg/mL.  

ɿʘ ʘʥʘʣʠʟʫ ʿʝ ʢʦʨʠʰ˂ʝʥ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʩʠʩʪʝʤ Agilent 1200 System HPLC (Agilent 

Technologies, Santa Clara, Cɸ, USA) ʩʘ ʨʝʚʝʨʟʥʦ-ʬʘʟʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʩʢʦʤ ʢʦʣʦʥʦʤ (C18; 

25 cm x 4,6 mm; ʚʝʣʠʯʠʥʘ ʯʝʩʪʠʮʘ 10 Õm) ʠ UV ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ ʩʘ 

ʦʧʩʝʛʦʤ ʨʘʜʘ ʦʜ 200-800 nm. ʂʘʦ ʤʦʙʠʣʥʘ ʬʘʟʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʩʠʩʪʝʤ ʨʘʩʪʚʘʨʘʯʘ ʤʝʪʘʥʦʣ-

ʚʦʜʘ-ʬʦʩʬʦʨʥʘ ʢʠʩʝʣʠʥʘ (80:20:0,9 v/v/v), ʫ ʠʟʦʢʨʘʪʩʢʦʤ ʤʦʜʘʣʠʪʝʪʫ ʨʘʜʘ, ʜʦʢ ʿʝ ʙʨʟʠʥʘ 

ʧʨʦʪʦʢʘ ʤʦʙʠʣʥʝ ʬʘʟʝ ʙʠʣʘ 1,0 mL/min. ʀʥʿʝʢʪʦʚʘʥʘ ʢʦʣʠʯʠʥʘ ʫʟʦʨʢʘ ʟʘ ʘʥʘʣʠʟʫ ʙʠʣʘ ʿʝ 

10 ÕL. ʆʚʘʢʚʠ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʫʩʣʦʚʠ ʧʨʝʪʭʦʜʥʦ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʩʪʫʜʠʿʘʤʘ ʢʦʿʝ ʩʫ ʩʝ 

ʙʘʚʠʣʝ ʘʥʘʣʠʟʦʤ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ ʠ ʢʘʨʘʢʪʝʨʠʰʫ ʩʝ ʜʦʙʨʠʤ ʨʘʟʜʚʘʿʘˁʝʤ ʧʦʿʝʜʠʥʘʯʥʠʭ 

ʧʠʢʦʚʘ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʫ (56-58). ʉʚʠ ʭʨʦʤʘʪʦʛʨʘʤʠ ʠ UV ʩʧʝʢʪʨʠ ʩʫ ʩʥʠʤˀʝʥʠ ʥʘ 

ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 254 nm. ɺʦʜʘ ʢʦʨʠʰ˂ʝʥʘ ʫ ʦʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʙʠʿʝʥʘ ʿʝ ʧʦʤʦ˂ʫ 

Milli -Q ʩʠʩʪʝʤʘ ʟʘ ʧʨʝʯʠʰ˂ʘʚʘˁʝ ʚʦʜʝ (Milford, MA, USA), ʤʝʪʘʥʦʣ ʿʝ ʙʠʦ HPLC ʩʪʝʧʝʥʘ 

ʯʠʩʪʦ˂ʝ (Merck, Darmstadt, Germany), ʘ ʬʦʩʬʦʨʥʘ ʢʠʩʝʣʠʥʘ ʩʪʝʧʝʥʘ ʯʠʩʪʦ˂ʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʟʘ ʘʥʘʣʠʪʠʢʫ (Sigma Aldrich, Burlington, Massachusetts, United States). ɿʘ 

ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʜʦʙʠʿʝʥʠʭ ʭʨʦʤʘʪʦʛʨʘʬʩʢʦʤ ʘʥʘʣʠʟʦʤ ʢʦʨʠʰ˂ʝʥ ʿʝ ʬʘʙʨʠʯʢʠ ʩʦʬʪʚʝʨ 

ʟʘ ʫʨʝʹʘʿʝ ʢʦʤʧʘʥʠʿʝ Agilent (Agilent OpenLAB CDS Chemstation v.C.01.10, Agilent 

Technologies, Santa Clara, Cɸ, USA)). ʉʚʝ ʚʨʝʜʥʦʩʪʠ ʠʟʨʘʞʝʥʝ ʩʫ ʫ ʤʘʩʠ ʠʩʧʠʪʠʚʘʥʝ 

ʩʫʧʩʪʘʥʮʝ ʧʦ ʛʨʘʤʫ ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ (mg/g). 

 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ɸʣʝʢʩʘʥʜʘʨ ʂʦʯʦʚʠ˂ 
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3.1.6. ʀʟʦʣʦʚʘˁʝ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

ʅʘʢʦʥ HPLC ʘʥʘʣʠʟʝ ʠ ʧʦʪʚʨʜʝ ʧʨʠʩʫʩʪʚʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʫ ʠʩʧʠʪʠʚʘʥʠʤ 

ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʩʧʨʦʚʝʜʝʥ ʿʝ ʨʘʥʠʿʝ ʫʩʧʦʩʪʘʚˀʝʥ 

ʧʦʩʪʫʧʘʢ ʠʟʦʣʦʚʘˁʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠʟ ʝʢʩʪʨʘʢʪʘ (59). ʉʫʚʠ ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ (2000 

mg) ʿʝ ʨʘʩʪʚʦʨʝʥ ʫ ʙʝʥʟʝʥʫ ʠ ʦʩʪʘʚˀʝʥ ʫ ʬʨʠʞʠʜʝʨʫ ʥʘ 4ÁC ʜʘ ʩʝ ʦʭʣʘʜʠ ʠ ʬʦʨʤʠʨʘ 

ʧʨʝʮʠʧʠʪʘʪ. ʌʦʨʤʠʨʘʥʠ ʧʨʝʮʠʧʠʪʘʪ ʿʝ ʬʠʣʪʨʠʨʘʥ, ʘ ʦʩʪʘʪʘʢ ʥʘ ʬʠʣʪʝʨ ʧʘʧʠʨʫ ʿʝ 

ʘʥʘʣʠʟʠʨʘʥ ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʝ ʭʨʦʤʘʪʦʛʨʘʬʩʢʝ ʧʨʦʮʝʜʫʨʝ. HPLC ʘʥʘʣʠʟʘ 

ʿʝ ʧʦʢʘʟʘʣʘ ʜʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʨʝʮʠʧʠʪʘʪ ʩʘʜʨʞʠ ʜʚʝ ʢʦʤʧʦʥʝʥʪʝ ʠ ʪʦ: ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ 

ʢʘʦ ʜʦʤʠʥʘʥʪʥʫ ʢʦʤʧʦʥʝʥʪʫ ʠ ʘʪʨʘʥʦʨʠʥ ʫ ʤʘˁʠʤ ʢʦʣʠʯʠʥʘʤʘ. ʋ ʮʠˀʫ ʧʨʝʯʠʰ˂ʘʚʘˁʘ 

ʫʟʦʨʢʘ, ʬʨʘʢʮʠʦʥʠʩʘˁʝ ʿʝ ʠʟʚʝʜʝʥʦ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʩʢʦʿ ʢʦʣʦʥʠ (ʩʠʣʠʢʘ ʛʝʣ; ʚʝʣʠʯʠʥʘ 

ʯʝʩʪʠʮʘ < 0,063 mm; 230 mesh), ʢʦʨʠʩʪʝ˂ʠ ʩʤʝʰʫ ʝʪʠʣ ʘʮʝʪʘʪʘ ʠ ʮʠʢʣʦʭʝʢʩʘʥʘ (25:75, 

v/v) ʢʘʦ ʤʦʙʠʣʥʫ ʬʘʟʫ. ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ ʙʠʣʘ ʧʨʚʘ ʝʣʫʠʨʘʥʘ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʥʘʢʦʥ 

ʫʧʘʨʘʚʘˁʘ ʿʝ ʠʟʚʨʰʝʥʘ ʨʝʢʨʠʩʪʘʣʠʟʘʮʠʿʘ ʫ ʩʠʩʪʝʤʫ ʨʘʩʪʚʘʨʘʯʘ ʝʪʘʥʦʣ-ʭʣʦʨʦʬʦʨʤ. ʅʘ 

ʢʨʘʿʫ ʿʝ ʜʦʙʠʿʝʥʦ 80 mg ʯʠʩʪʝ ʩʫʧʩʪʘʥʮʝ, ʩʪʝʧʝʥʘ ʯʠʩʪʦ˂ʝ ʦʜ 98,8%. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ 

ʩʫʧʩʪʘʥʮʝ ʿʝ ʠʟʚʨʰʝʥʘ ʥʘ ʦʩʥʦʚʫ ʪʘʯʢʝ ʪʦʧˀʝˁʘ, ʩʧʝʢʪʨʘʣʥʠʭ ʧʦʜʘʪʘʢʘ ʠ ʧʦʨʝʹʝˁʘ 

ʭʨʦʤʘʪʦʛʨʘʤʘ ʜʦʙʠʿʝʥʝ ʩʫʧʩʪʘʥʮʝ ʩʘ ʭʨʦʤʘʪʦʛʨʘʤʦʤ ʩʪʘʥʜʘʨʜʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (54). 

ʀʟʦʣʦʚʘʥʘ ʩʫʧʩʪʘʥʮʘ ʿʝ ʯʫʚʘʥʘ ʥʘ -18ÁC ʜʦ ʩʧʨʦʚʦʹʝˁʘ ʘʥʘʣʠʟʘ. ʉʚʠ ʨʘʩʪʚʘʨʘʯʠ 

ʢʦʨʠʰ˂ʝʥʠ ʫ ʦʚʦʤ ʜʝʣʫ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʘʦ ʠ ʩʪʘʥʜʘʨʜ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘʙʘʚˀʝʥʠ ʩʫ 

ʦʜ ʢʦʤʧʘʥʠʿʝ Sigma Aldrich (Burlington, Massachusetts, United States). 

 

3.1.7. ʆʜʨʝʹʠʚʘˁʝ ʣʠʤʠʪʘ ʜʝʪʝʢʮʠʿʝ ʠ ʣʠʤʠʪʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ 

 

ʃʠʤʠʪ ʜʝʪʝʢʮʠʿʝ (ʝʥʛʣ. Limit of detection ï LOD) ʠ ʣʠʤʠʪ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ (ʝʥʛʣ. Limit of 

quantification ï LOQ) ʩʫ ʜʚʘ ʚʘʞʥʘ ʧʘʨʘʤʝʪʨʘ ʫ ʚʘʣʠʜʘʮʠʿʠ ʭʨʦʤʘʪʦʛʨʘʬʩʢʝ ʤʝʪʦʜʝ. LOD 

ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ ʥʘʿʥʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʣʠ ʢʦʣʠʯʠʥʘ ʘʥʘʣʠʪʘ ʢʦʿʘ ʩʝ ʤʦʞʝ ʧʦʫʟʜʘʥʦ 

ʜʝʪʝʢʪʦʚʘʪʠ, ʘʣʠ ʥʝ ʠ ʥʫʞʥʦ ʢʚʘʥʪʠʬʠʢʦʚʘʪʠ, ʧʦʜ ʥʘʚʝʜʝʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ 

ʫʩʣʦʚʠʤʘ (60). ʊʘʢʦʹʝ, ʤʦʞʝ ʧʨʝʜʩʪʘʚˀʘʪʠ ʠ ʥʘʿʤʘˁʠ ʩʠʛʥʘʣ ʢʦʿʠ ʩʝ ʤʦʞʝ ʨʘʟʣʠʢʦʚʘʪʠ 

ʦʜ ʧʦʟʘʜʠʥʩʢʦʛ ʰʫʤʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, LOQ ʿʝ ʥʘʿʥʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʣʠ ʢʦʣʠʯʠʥʘ 

ʘʥʘʣʠʪʘ ʢʦʿʘ ʩʝ ʤʦʞʝ ʧʦʫʟʜʘʥʦ ʠʟʤʝʨʠʪʠ ʠ ʢʚʘʥʪʠʬʠʢʦʚʘʪʠ ʩʘ ʧʨʠʭʚʘʪˀʠʚʦʤ ʪʘʯʥʦʰ˂ʫ 

ʠ ʧʨʝʮʠʟʥʦʰ˂ʫ (60) ʠ ʩʤʘʪʨʘ ʩʝ ʤʝʨʦʤ ʦʩʝʪˀʠʚʦʩʪʠ ʠ ʧʦʫʟʜʘʥʦʩʪʠ ʘʥʘʣʠʪʠʯʢʝ ʤʝʪʦʜʝ. 

ʅʘ ʦʜʨʝʹʠʚʘˁʝ ʚʨʝʜʥʦʩʪʠ LOD ʠ LOQ ʤʦʛʫ ʫʪʠʮʘʪʠ ʨʘʟʣʠʯʠʪʠ ʬʘʢʪʦʨʠ, ʢʘʦ ʰʪʦ ʩʫ 

ʩʘʩʪʘʚ ʫʟʦʨʢʘ, ʠʟʘʙʨʘʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʜʝʪʝʢʮʠʿʝ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʘʥʘʣʠʪʘ. ʆʜʨʝʹʠʚʘˁʝ 

ʚʨʝʜʥʦʩʪʠ LOD ʠ LOQ ʟʘ ʩʚʘʢʫ ʘʥʘʣʠʪʠʯʢʫ ʤʝʪʦʜʫ ʿʝ ʢˀʫʯʥʦ ʢʘʢʦ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʣʘ 

ʧʨʝʮʠʟʥʘ ʠ ʧʦʫʟʜʘʥʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ ʘʥʘʣʠʪʘ (61, 62). 

ɺʨʝʜʥʦʩʪʠ LOD ʠ LOQ ʩʫ ʦʜʨʝʹʝʥe ʧʨʝʤʘ ʩʤʝʨʥʠʮʘʤʘ ʀʥʪʝʨʥʘʮʠʦʥʘʣʥʝ ʢʦʥʬʝʨʝʥʮʠʿʝ 

ʟʘ ʭʘʨʤʦʥʠʟʘʮʠʿʫ ʪʝʭʥʠʯʢʠʭ ʟʘʭʪʝʚʘ ʟʘ ʨʝʛʠʩʪʨʘʮʠʿʫ ʬʘʨʤʘʮʝʫʪʠʢʘ ʟʘ ʭʫʤʘʥʫ ʫʧʦʪʨʝʙʫ 

(ʝʥʛʣ. International Council for Harmonisation of Technical Requirements for 

Pharmaceuticals for Human Use ï ICH), ʢʘʦ ʠ ʥʘ ʦʩʥʦʚʫ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʠʭ ʤʝʪʦʜʘ (63, 

64). 

ʇʨʠʧʨʝʤˀʝʥʘ ʿʝ ʩʝʨʠʿʘ ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʠʭ ʿʝʜʠˁʝˁʘ (ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʦʙʪʫʩʠʯʥʘ 

ʢʠʩʝʣʠʥʘ, ʣʝʢʘʥʦʨʥʘ ʢʠʩʝʣʠʥʘ ʠ ʘʪʨʘʥʦʨʠʥ), ʨʘʟʣʠʯʠʪʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʨʠ ʯʝʤʫ ʿʝ ʟʘ 

ʩʚʘʢʦ ʦʜ ʿʝʜʠˁʝˁʘ ʧʨʠʧʨʝʤˀʝʥʦ ʧʦ ʩʝʜʘʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘ. ʀʩʧʠʪʠʚʘʥʘ ʿʝʜʠˁʝˁʘ ʩʫ 

ʠʟʦʣʦʚʘʥʘ ʠ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʫ ʧʨʝʪʭʦʜʥʠʤ ʩʪʫʜʠʿʘʤʘ (59, 65, 66), ʘ ʤʝʪʘʥʦʣ ʿʝ ʙʠʦ HPLC 

ʩʪʝʧʝʥʘ ʯʠʩʪʦ˂ʝ (Merck, Darmstadt, Germany). ʆʚʠ ʨʘʩʪʚʦʨʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʧʨʝʪʭʦʜʥʦ 

ʦʧʠʩʘʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʩʢʦʤ ʪʝʭʥʠʢʦʤ ʠ ʟʘʙʝʣʝʞʝʥʠ ʩʫ ʭʨʦʤʘʪʦʛʨʘʤʠ. ʅʘ ʦʩʥʦʚʫ 

ʭʨʦʤʘʪʦʛʨʘʬʩʢʠʭ ʧʦʜʘʪʘʢʘ, ʦʜʥʦʩʥʦ ʥʘ ʦʩʥʦʚʫ ʧʦʚʨʰʠʥʝ ʠʩʧʦʜ ʧʠʢʘ ʢʦʥʩʪʨʫʠʰʝ ʩʝ 

ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʧʦʚʨʰʠʥʝ ʠʩʧʦʜ ʧʠʢʘ ʦʜ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠ ʦʜʨʝʹʫʿʝ ʩʝ ʿʝʜʥʘʯʠʥʘ 

ʜʦʙʠʿʝʥʝ ʧʨʘʚʝ. ʇʦʨʝʜ ʚʨʝʜʥʦʩʪʠ LOD ʠ LOQ ʦʜʨʝʹʫʿʫ ʩʝ ʠ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʟʘ 
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ʢʦʥʩʪʨʫʠʩʘʥʫ ʧʨʘʚʫ (R2) ʦʜʥʦʩʥʦ ʣʠʥʝʘʨʥʦʩʪ, ʢʘʦ ʠ ʦʧʩʝʛ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʦʛ 

ʿʝʜʠˁʝˁʘ. 

 

ɺʨʝʜʥʦʩʪ LOD ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 1:  

 

ὒὕὈρπz  (1) 

 

ɺʨʝʜʥʦʩʪ LOQ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 2:  

 

ὒὕὗσȟσz   (2) 

 

ʋ ʧʨʝʪʭʦʜʥʠʤ ʿʝʜʥʘʯʠʥʘʤʘ ů ʧʨʝʜʩʪʘʚˀʘ ʩʪʘʥʜʘʨʜʥʫ ʜʝʚʠʿʘʮʠʿʫ ʘʥʘʣʠʟʠʨʘʥʝ ʛʨʫʧʝ 

ʧʦʜʘʪʘʢʘ, ʘ ʢ ʥʘʛʠʙ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ. ɺʨʝʜʥʦʩʪʠ LOD ʠ LOQ ʩʝ ʦʜʨʝʹʠʚʘʥʝ ʫ 

ʩʣʝʜʝ˂ʝʤ ʦʧʩʝʛʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ: 1,56-100 Õg/mL ʟʘ ʦʙʪʫʩʠʯʥʫ ʢʠʩʝʣʠʥʫ ʠ ʫʩʥʠʥʩʢʫ 

ʢʠʩʝʣʠʥʫ, 7,81-500 Õg/mL ʟʘ ʣʝʢʘʥʦʨʥʫ ʢʠʩʝʣʠʥʫ ʠ 0,78-50 Õg/mL ʟʘ ʘʪʨʘʥʦʨʠʥ.  

 

3.1.8. ʆʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

 

ʉʚʘ ʤʝʨʝˁʘ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʘʚˀʝʥʘ ʩʫ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ Shimadzu 

UV-1800 (Shimadzu, Kyoto, Japan). 

 

3.1.8.1. ʆʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʫ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla 

 

ʋʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʨʘʩʪʚʦʨˀʠʚʠʭ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʫ ʘʮʝʪʦʥʩʢʦʤ, ʤʝʪʘʥʦʣʥʦʤ ʠ n-

ʭʝʢʩʘʥʩʢʦʤ ʝʢʩʪʨʘʢʪʫ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʦʜʨʝʹʝʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ Folinï

Ciocalteu (FC) ʨʝʘʛʝʥʩʘ ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʢʦʨʠʰ˂ʝʥʦʿ ʤʝʪʦʜʠ (67). ɿʘ ʢʦʥʩʪʨʫʠʩʘˁʝ 

ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʩʝʨʠʿʘ ʩʪʘʥʜʘʨʜʥʠʭ ʨʘʩʪʚʦʨʘ ʛʘʣʥʝ ʢʠʩʝʣʠʥʝ (25, 50, 

100, 200, 400, 500 ʠ 1000 ɛg/mL). ʋʢʨʘʪʢʦ, 50 ɛL ʠʩʧʠʪʠʚʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ 

ʩʝ ʨʘʟʙʣʘʞʠ ʩʘ 150 ɛL ʜʝʩʪʠʣʦʚʘʥʝ ʚʦʜʝ, ʠ ʜʦʜʘ ʩʝ 1 mL FC ʨʝʘʛʝʥʩʘ. ʅʘʢʦʥ ʠʥʪʝʥʟʠʚʥʦʛ 

ʤʝʰʘˁʘ, ʩʤʝʰʘ ʩʝ ʦʩʪʘʚˀʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 5 ʤʠʥʫʪʘ ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʜʦʜʘʿʝ 800 ɛL 

ʥʘʪʨʠʿʫʤ ʢʘʨʙʦʥʘʪʘ (7,5%). ʈʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʩʝ ʦʩʪʘʚˀʘ ʫ ʤʨʘʢʫ ʪʦʢʦʤ ʿʝʜʥʦʛ ʩʘʪʘ ʨʘʜʠ 

ʠʥʢʫʙʘʮʠʿʝ. ɸʧʩʦʨʙʘʥʮʘ ʿʝ ʤʝʨʝʥʘ ʥʘ 760 nm, ʘ ʩʘʜʨʞʘʿ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʠʟʨʘʞʝʥ ʿʝ ʫ 

ʤʠʣʠʛʨʘʤʠʤʘ (mg) ʝʢʚʠʚʘʣʝʥʘʪʘ ʛʘʣʥʝ ʢʠʩʝʣʠʥʝ ʧʦ ʛʨʘʤʫ ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ (mg GAE/g 

ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ). ʉʘʜʨʞʘʿ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʦʯʠʪʘʚʘ ʩʝ ʩʘ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ ʢʦʿʘ ʿʝ 

ʤʘʪʝʤʘʪʠʯʢʠ ʦʧʠʩʘʥʘ ɱʝʜʥʘʯʠʥʦʤ 3: 

 

ɸʧʩʦʨʙʘʥʮʘ = 0,0028 * ʋʢʫʧʥʠ ʬʝʥʦʣʠ + 0,0813 (R2=0,9984) (3) 

 

FC ʨʝʘʛʝʥʩ ʠ ʛʘʣʥʘ ʢʠʩʝʣʠʥʘ ʩʫ ʧʨʦʠʟʚʝʜʝʥʠ ʦʜ ʩʪʨʘʥʝ ʬʠʨʤʝ Sigma Aldrich (Burlington, 

Massachusetts, United States). 

 

3.1.8.2. ʆʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʬʣʘʚʦʥʦʠʜʘ ʫ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla 

 

ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʬʣʘʚʦʥʦʠʜʘ ʦʜʨʝʹʝʥ ʿʝ ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ ʤʝʪʦʜʠ ʍʫʜʟʘ ʠ 

ʩʘʨʘʜʥʠʢʘ (68). ʄʝʪʦʜʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʨʝʘʢʮʠʿʠ ʬʣʘʚʦʥʦʠʜʘ ʩʘ ʘʣʫʤʠʥʠʿʫʤ-(III) -ʭʣʦʨʠʜʦʤ 

(AlCl 3) ʧʨʠ ʯʝʤʫ ʩʝ ʬʦʨʤʠʨʘ ʢʦʤʧʣʝʢʩ ʞʫʪʝ ʙʦʿʝ. ʋʢʨʘʪʢʦ, 200 ɛL 10% ʨʘʩʪʚʦʨʘ AlCl3 ʫ 
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ʤʝʪʘʥʦʣʫ, 200 ɛL 1ʄ ʨʘʩʪʚʦʨʘ ʢʘʣʠʿʫʤ ʘʮʝʪʘʪʘ ʠ 5,6 mL ʜʝʩʪʠʣʦʚʘʥʝ ʚʦʜʝ ʜʦʜʘʪʦ ʿʝ ʫ 1 

mL ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ ʨʘʟʣʠʯʠʪʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (ʪʿ. 31,25, 

62,5, 125, 250, 500 ʠ 1000 Õg/mL). ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʿʝ ʦʜ 30 ʤʠʥʫʪʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʤʝʨʝʥʘ ʿʝ ʘʧʩʦʨʙʘʥʮʘ ʥʘ 415 nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ. ʈʫʪʠʥ ʠ ʢʚʝʨʮʝʪʠʥ ʩʫ 

ʢʦʨʠʰ˂ʝʥʠ ʢʘʦ ʩʪʘʥʜʘʨʜʠ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʠʟʨʘʞʝʥʠ ʫ ʤʠʣʠʛʨʘʤʠʤʘ ʝʢʚʠʚʘʣʝʥʘʪʘ 

ʢʚʝʨʮʝʪʠʥʘ ʠ ʤʠʣʠʛʨʘʤʠʤʘ ʝʢʚʠʚʘʣʝʥʘʪʘ ʨʫʪʠʥʘ ʧʦ ʛʨʘʤʫ ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ (mg QE/g 

ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ ʠʣʠ mg RE/g ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ). ɼʦʙʠʿʝʥʝ ʩʫ ʜʚʝ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ ʠ ʪʦ 

ʿʝʜʥʘ ʩʘ ʢʦʨʠʰ˂ʝˁʝʤ ʢʚʝʨʮʝʪʠʥʘ ʢʘʦ ʩʪʘʥʜʘʨʜʘ, ʘ ʜʨʫʛʘ ʩʘ ʢʦʨʠʰ˂ʝˁʝʤ ʨʫʪʠʥʘ ʢʘʦ 

ʩʪʘʥʜʘʨʜʘ. ʅʘʚʝʜʝʥʝ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ ʤʘʪʝʤʘʪʠʯʢʠ ʩʫ ʦʧʠʩʘʥʝ ɱʝʜʥʘʯʠʥʦʤ 4 (ʟʘ 

ʢʚʝʨʮʝʪʠʥ) ʠ ɱʝʜʥʘʯʠʥʦʤ 5 (ʟʘ ʨʫʪʠʥ). 

 

ɸʧʩʦʨʙʘʥʮʘ = 0,0020 * ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʬʣʘʚʦʥʦʠʜʘ + 0,0568 (R2=0,9975) (4) 

 

ɸʧʩʦʨʙʘʥʮʘ = 0,0013 * ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʬʣʘʚʦʥʦʠʜʘ + 0,0268 (R2=0,9981) (5) 

 

ɸʣʫʤʠʥʠʿʫʤ-(III) -ʭʣʦʨʠʜ, ʢʘʣʠʿʫʤ-ʘʮʝʪʘʪ, ʨʫʪʠʥ ʠ ʢʚʝʨʮʝʪʠʥ ʩʫ ʧʨʦʠʟʚʝʜʝʥʠ ʦʜ ʩʪʨʘʥʝ 

ʬʠʨʤʝ Sigma Aldrich (Burlington, Massachusetts, United States). 

 

3.1.9. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

ʉʚʘ ʤʝʨʝˁʘ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʘʚˀʝʥʘ ʩʫ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ Shimadzu 

UV-1800 (Shimadzu, Kyoto, Japan). ʉʚʝ ʩʫʧʩʪʘʥʮʝ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʥʘʙʘʚˀʝʥʝ ʩʫ ʦʜ ʬʠʨʤʝ Sigma Aldrich (Burlington, Massachusetts, United States). 

 

3.1.9.1. ʆʜʨʝʹʠʚʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʫʪʨʘʣʠʩʘˁʘ DPPH ʨʘʜʠʢʘʣʘ 

 

ʉʧʦʩʦʙʥʦʩʪ ʥʝʫʪʨʘʣʠʩʘˁʘ ʩʣʦʙʦʜʥʠʭ ʨʘʜʠʢʘʣʘ ʿʝ ʪʝʩʪʠʨʘʥʘ ʢʦʨʠʰ˂ʝˁʝʤ 1,1-ʜʠʬʝʥʠʣ-

2-ʧʠʢʨʠʣ-ʭʠʜʨʘʟʠʣ (DPPH) ʨʘʜʠʢʘʣʘ ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ ʤʝʪʦʜʠ (69).  

ʇʨʚʦ ʿʝ ʧʨʠʧʨʝʤˀʝʥ ʨʘʩʪʚʦʨ DPPH ʫ ʤʝʪʘʥʦʣʫ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 0,05 mg/mL ʠ ʯʫʚʘʥ 

ʫ ʟʘʪʘʤˁʝʥʦʿ ʙʦʮʠ ʫ ʬʨʠʞʠʜʝʨʫ ʜʦ ʠʟʚʦʹʝˁʘ ʝʢʩʧʝʨʠʤʝʥʘʪʘ. ɿʘʪʠʤ ʿʝ ʥʘʧʨʘʚˀʝʥʘ ʩʝʨʠʿʘ 

ʩʪʘʥʜʘʨʜʥʠʭ ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ, ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠ ʩʪʘʥʜʘʨʜʘ ʫ 

ʤʝʪʘʥʦʣʫ (ʪʿ. 1000, 500, 250, 125, 62,5 ʠ 31,25 ɛg/mL). ʋ ʝʧʨʫʚʝʪʝ ʿʝ ʩʠʧʘʥʦ 200 ɛL 

ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ ʥʘʚʝʜʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠ 2 mL 

ʨʘʩʪʚʦʨʘ DPPH. ʅʘʢʦʥ ʠʥʪʝʥʟʠʚʥʦʛ ʤʝʰʘˁʘ ʩʤʝʰʘ ʿʝ ʠʥʢʫʙʠʨʘʥʘ ʫ ʤʨʘʢʫ ʪʦʢʦʤ ʧʦʣʘ 

ʩʘʪʘ. ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʤʝʨʝʥʘ ʿʝ ʘʧʩʦʨʙʘʥʮʘ ʨʘʩʪʚʦʨʘ ʥʘ 517 nm ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ. 

ɸʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʛʘʣʥʘ ʢʠʩʝʣʠʥʘ, 6-ʭʠʜʨʦʢʩʠ-2,5,7,8-ʪʝʪʨʘʤʝʪʠʣʭʨʦʤʘʥ-2-

ʢʘʨʙʦʢʩʠʣʥʘ ʢʠʩʝʣʠʥʘ (ʊʨʦʣʦʢʩ) ʠ ʙʫʪʠʣ-ʭʠʜʨʦʢʩʠʪʦʣʫʝʥ (BHT) ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʢʘʦ 

ʧʦʟʠʪʠʚʥʝ ʢʦʥʪʨʦʣʝ. ʂʦʥʮʝʥʪʨʘʮʠʿʘ DPPH ʨʘʜʠʢʘʣʘ ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 6: 

 

Ϸ ̵̖̗̪̉̎̉̉̉̆ρππz 
ˍ̋ˍ̔

ˍ̋
 (6) 

 

ɸʢ ʦʟʥʘʯʘʚʘ ʘʧʩʦʨʧʮʠʿʫ ʟʨʘʯʝˁʘ ʢʦʥʪʨʦʣʝ  (ʢʦʿʘ ʩʘʜʨʞʠ ʩʚʝ ʨʝʘʛʝʥʩʝ, ʦʩʠʤ ʪʝʩʪʠʨʘʥʦʛ 

ʝʢʩʪʨʘʢʪʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ), ʘ ɸʫ ʿʝ ʘʧʩʦʨʧʮʠʿʘ ʟʨʘʯʝˁʘ ʫʟʦʨʢʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʢʦʥʩʪʨʫʠʩʘʥʘ ʿʝ ʥʝʣʠʥʝʘʨʥʘ ʢʘʣʠʙʨʘʮʠʦʥʘ ʢʨʠʚʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ 

ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʦʛ ʫʟʦʨʢʘ ʢʦʿʘ ʠʥʭʠʙʠʨʘ 50% DPPH ʨʘʜʠʢʘʣʘ (IC50) 

(70). 
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3.1.9.2. ʆʜʨʝʹʠʚʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʫʪʨʘʣʠʩʘˁʘ ʭʠʜʨʦʢʩʠʣ ʨʘʜʠʢʘʣʘ 

 

ʆʜʨʝʹʠʚʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʨʝʯʘʚʘˁʘ ʥʝʩʧʝʮʠʬʠʯʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʤʦʣʝʢʫʣʘ ʢʦʿʘ ʿʝ 

ʧʦʩʨʝʜʦʚʘʥʘ ʭʠʜʨʦʢʩʠʣ ʨʘʜʠʢʘʣʠʤʘ ʿʝ ʠʟʚʨʰʝʥʦ ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ ʧʨʦʮʝʜʫʨʠ 

(71, 72). ʈʘʩʪʚʦʨʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʩʫ 

ʧʨʠʧʨʝʤˀʝʥʠ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 1 mg/mL ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʟʘ ʩʚʘʢʠ ʫʟʦʨʘʢ ʥʘʧʨʘʚˀʝʥʘ 

ʩʝʨʠʿʘ ʜʚʦʩʪʨʫʢʠʭ ʨʘʟʙʣʘʞʝˁʘ. ʈʝʘʛʝʥʩ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪ ʩʝ ʧʨʠʧʨʝʤʘ ʤʝʰʘˁʝʤ ʜʚʘ 

ʨʝʘʛʝʥʩʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʫʧʦʪʨʝʙʝ. ʇʨʚʠ ʨʝʘʛʝʥʩ ʩʘʜʨʞʠ ʬʝʨʠ-ʭʣʦʨʠʜ (100 ɛM) ʠ 

ʝʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ (EDTA) (104 mM) ʫ ʦʜʥʦʩʫ 1:1 (v/v). ɼʨʫʛʠ 

ʨʝʘʛʝʥʩ ʩʘʜʨʞʠ 500 ɛL ʨʘʩʪʚʦʨʘ 2-ʜʝʦʢʩʠ-D-ʨʠʙʦʟʝ (5.6 mM) ʫ ʬʦʩʬʘʪʥʦʤ ʧʫʬʝʨʫ (50 

mM, pH 7,4), 100 ɛL ʚʦʜʝʥʦʛ ʨʘʩʪʚʦʨʘ ʘʩʢʦʨʙʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (1,0 mM) ʠ 100 ɛL ʚʦʜʝʥʦʛ 

ʨʘʩʪʚʦʨʘ ʚʦʜʦʥʠʢ-ʧʝʨʦʢʩʠʜʘ (1,0 mM). ʋ ʝʧʨʫʚʝʪʠ ʩʝ ʥʘʿʧʨʝ ʧʦʤʝʰʘ ʧʦ 200 ɛL ʧʨʚʦʛ 

ʨʝʘʛʝʥʩʘ ʠ ʜʨʫʛʦʛ ʨʝʘʛʝʥʩʘ ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʜʦʜʘʿʝ 100 ɛL ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ. 

ʈʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʩʝ ʚʦʨʪʝʢʩʫʿʝ ʠ ʦʩʪʘʚʠ ʜʘ ʠʥʢʫʙʠʨʘ ʥʘ 50ÁC ʪʦʢʦʤ 30 ʤʠʥʫʪʘ. ʅʘʢʦʥ 

ʠʥʢʫʙʘʮʠʿʝ ʫ ʩʚʘʢʫ ʝʧʨʫʚʝʪʫ ʜʦʜʘʿʝ ʩʝ ʧʦ 1,0 mL ʨʘʩʪʚʦʨʘ ʪʠʦʙʘʨʙʠʪʫʨʥʝ ʢʠʩʝʣʠʥʝ (1%) 

ʠ ʪʨʠʭʣʦʨʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ (2,8%), ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʫʟʦʨʘʢ ʚʦʨʪʝʢʩʫʿʝ ʠ ʦʩʪʘʚʠ ʜʘ 

ʠʥʢʫʙʠʨʘ ʥʘ 50ÁC ʪʦʢʦʤ 30 ʤʠʥʫʪʘ. ʉʪʝʧʝʥ ʦʢʩʠʜʘʮʠʿʝ 2-ʜʝʦʢʩʠʨʠʙʦʟʝ ʦʜʨʝʹʫʿʝ ʩʝ 

ʤʝʨʝˁʝʤ ʘʧʩʦʨʙʘʥʮʝ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 532 nm. ɸʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʛʘʣʥʘ 

ʢʠʩʝʣʠʥʘ, ʪʨʦʣʦʢʩ ʠ BHT ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʢʘʦ ʧʦʟʠʪʠʚʥʝ ʢʦʥʪʨʦʣʝ. ʇʨʦʮʝʥʘʪ ʠʥʭʠʙʠʮʠʿʝ 

ʭʠʜʨʦʢʩʠʣ ʨʘʜʠʢʘʣʘ ʿʝ ʠʟʨʘʯʫʥʘʪ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 7: 

 

Ϸ ̵̖̗̪̉̎̉̉̉̆ρππz 
ˍ̋ˍ̔

ˍ̋
 (7) 

 

ɸʢ ʦʟʥʘʯʘʚʘ ʘʧʩʦʨʧʮʠʿʫ ʟʨʘʯʝˁʘ ʢʦʥʪʨʦʣʝ  (ʢʦʿʘ ʩʘʜʨʞʠ ʩʚʝ ʨʝʘʛʝʥʩʝ, ʦʩʠʤ ʪʝʩʪʠʨʘʥʦʛ 

ʝʢʩʪʨʘʢʪʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ), ʘ ɸʫ ʿʝ ʘʧʩʦʨʙʘʥʮʘ ʫʟʦʨʢʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʢʦʥʩʪʨʫʠʩʘʥʘ ʿʝ ʥʝʣʠʥʝʘʨʥʘ ʢʘʣʠʙʨʘʮʠʦʥʘ ʢʨʠʚʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʦʛ ʫʟʦʨʢʘ ʢʦʿʘ ʠʥʭʠʙʠʨʘ 50% ʭʠʜʨʦʢʩʠʣ ʨʘʜʠʢʘʣʘ (IC50) (70). 

 

3.1.9.3. ʆʜʨʝʹʠʚʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʫʪʨʘʣʠʩʘˁʘ ʩʫʧʝʨʢʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ 

 

ʉʪʝʧʝʥ ʥʝʫʪʨʘʣʠʩʘˁʘ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʝʢʩʪʨʘʢʪʝ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʦʜʨʝʹʝʥ ʿʝ ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ 

ʧʨʦʮʝʜʫʨʠ (73) ʫʟ ʦʜʨʝʹʝʥʝ ʤʦʜʠʬʠʢʘʮʠʿʝ. ʈʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʿʝʜʥʘʢʠʭ 

ʟʘʧʨʝʤʠʥʘ ʨʘʩʪʚʦʨʘ ʥʠʪʨʦʧʣʘʚʦ-ʪʝʪʨʘʟʦʣʠʿʫʤʘ (NBT) (155 mM) ʠ ʥʠʢʦʪʠʥʘʤʠʜ-ʘʜʝʥʠʥ-

ʜʠʥʫʢʣʝʦʪʠʜʘ (NADH) (468 mM) ʫ ʬʦʩʬʘʪʥʦʤ ʧʫʬʝʨʫ (0,1 M, pH 7,4). ʋ 2 mL ʦʚʝ ʩʤʝʰʝ 

ʜʦʜʘʿʝ ʩʝ 100 ɛL ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ (ʪʿ. 1000, 

500, 250, 125, 62,5 ʠ 31,25 ɛg/mL). ɼʘ ʙʠ ʨʝʘʢʮʠʿʘ ʦʪʧʦʯʝʣʘ ʜʦʜʘʿʝ ʩʝ 100 ɛL ʨʘʩʪʚʦʨʘ 

ʬʝʥʘʟʠʥ-ʤʝʪʦʩʫʣʬʘʪʘ (60 mM) ʫ ʬʦʩʬʘʪʥʦʤ ʧʫʬʝʨʫ (0,1 M, pH 7,4). ʉʤʝʰʘ ʩʝ ʥʘʢʦʥ ʪʦʛʘ 

ʠʥʢʫʙʠʨʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʢʦʤ ʧʝʪ ʤʠʥʫʪʘ. ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʤʝʨʠ ʩʝ 

ʘʧʩʦʨʙʘʥʮʘ ʥʘ 560 nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ ʢʦʿʘ ʫʤʝʩʪʦ ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʝ 

ʩʫʧʩʪʘʥʮʝ ʩʘʜʨʞʠ ʩʘʤʦ ʨʘʩʪʚʘʨʘʯ. ɸʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʛʘʣʥʘ ʢʠʩʝʣʠʥʘ, ʪʨʦʣʦʢʩ ʠ 

BHT ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʢʘʦ ʧʦʟʠʪʠʚʥʝ ʢʦʥʪʨʦʣʝ. ʉʤʘˁʝˁʝ ʘʧʩʦʨʙʘʥʮʝ ʫʢʘʟʫʿʝ ʥʘ ʧʦʚʝ˂ʘʥʫ 

ʩʧʦʩʦʙʥʦʩʪ ʥʝʫʪʨʘʣʠʩʘˁʘ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ, ʘ ʧʨʦʮʝʥʘʪ ʠʥʭʠʙʠʮʠʿʝ 

ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʨʘʯʫʥʘ ʩʝ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 8. 

 

Ϸ ̵̖̗̪̉̎̉̉̉̆ρππz 
ˍ̋ˍ̔

ˍ̋
 (8) 

 

ɸʢ ʦʟʥʘʯʘʚʘ ʘʧʩʦʨʧʮʠʿʫ ʟʨʘʯʝˁʘ ʢʦʥʪʨʦʣʝ  (ʢʦʿʘ ʩʘʜʨʞʠ ʩʚʝ ʨʝʘʛʝʥʩʝ, ʦʩʠʤ ʪʝʩʪʠʨʘʥʦʛ 

ʝʢʩʪʨʘʢʪʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ), ʘ ɸʫ ʿʝ ʘʧʩʦʨʧʮʠʿʘ ʟʨʘʯʝˁʘ ʫʟʦʨʢʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ 
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ʚʨʝʜʥʦʩʪʠ ʢʦʥʩʪʨʫʠʩʘʥʘ ʿʝ ʥʝʣʠʥʝʘʨʥʘ ʢʘʣʠʙʨʘʮʠʦʥʘ ʢʨʠʚʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ 

ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʦʛ ʫʟʦʨʢʘ ʢʦʿʘ ʠʥʭʠʙʠʨʘ 50% ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ 

ʨʘʜʠʢʘʣʘ (IC50) (70). 

 

3.1.9.4. ʆʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʦʛ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ ʢʘʧʘʮʠʪʝʪʘ 

 

ʋʢʫʧʘʥ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ ʢʘʧʘʮʠʪʝʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʿʝ ʦʜʨʝʹʝʥ ʢʦʨʠʰ˂ʝˁʝʤ ʤʝʪʦʜʝ ʩʘ ʬʦʩʬʦʤʦʣʠʙʜʝʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ, 

ʧʨʝʤʘ ʧʨʝʭʪʦʜʥʦ ʦʧʠʩʘʥʦʿ ʧʨʦʮʝʜʫʨʠ (72). ɽʩʢʧʝʨʠʤʝʥʪ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʨʝʜʫʢʮʠʿʠ 

ʤʦʣʠʙʜʝʥ-(VI) ʿʦʥʘ ʫ ʤʦʣʠʙʜʝʥ-(V) ʿʦʥ ʧʦʜ ʜʝʿʩʪʚʦʤ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʫ ʢʠʩʝʣʦʿ 

ʩʨʝʜʠʥʠ. ʅʘ ʢʨʘʿʫ ʨʝʘʢʮʠʿʝ ʬʦʨʤʠʨʘ ʩʝ ʢʦʤʧʣʝʢʩʥʦ ʿʝʜʠˁʝˁʝ ʤʦʣʠʙʜʝʥ-(V) ʿʦʥʘ ʠ 

ʬʦʩʬʘʪʘ ʢʦʿʝ ʿʝ ʠʥʪʝʥʟʠʚʥʝ ʟʝʣʝʥʝ ʙʦʿʝ ʠ ʤʦʛʫ˂ʝ ʿʝ ʦʜʨʝʜʠʪʠ ˁʝʛʦʚʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʠ. ʅʘʿʧʨʝ ʩʫ ʥʘʧʨʘʚˀʝʥʠ ʰʪʦʢ ʨʘʩʪʚʦʨʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 1 mg/mL. ʈʝʘʛʝʥʩ ʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʘʚʠ ʩʝ ʤʝʰʘˁʝʤ ʩʫʤʧʦʨʥʝ ʢʠʩʝʣʠʥʝ (0,6 M), ʥʘʪʨʠʿʫʤ ʬʦʩʬʘʪʘ (28 mM) 

ʠ ʘʤʦʥʠʿʫʤ-ʤʦʣʠʙʜʘʪʘ (4 mM). ʋ ʝʧʨʫʚʝʪʫ ʩʝ ʜʦʜʘʿʝ 3 mL ʥʘʚʝʜʝʥʦʛ ʨʝʘʛʝʥʩʘ ʠ 0,3 mL 

ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʨʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʦʩʪʘʚʠ ʜʘ ʠʥʢʫʙʠʨʘ ʥʘ 

ʚʦʜʝʥʦʤ ʢʫʧʘʪʠʣʫ 90 ʤʠʥʫʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 95ÁC. ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ, ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʜʘ ʩʝ ʨʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʦʭʣʘʜʠ ʜʦ ʩʦʙʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʤʝʨʠ ʘʧʩʦʨʙʘʥʮʘ ʥʘ 

695 nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ ʢʦʿʘ ʫʤʝʩʪʦ ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʩʘʜʨʞʠ 

ʤʝʪʘʥʦʣ. ʂʘʦ ʩʪʘʥʜʘʨʜ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʘʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʘ ʫʢʫʧʥʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ 

ʢʘʧʘʮʠʪʝʪ ʩʝ ʠʟʨʘʞʘʚʘ ʢʘʦ ʤʠʣʠʛʨʘʤʠ ʝʢʚʠʚʘʣʝʥʘʪʘ ʘʩʢʦʨʙʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʧʦ ʛʨʘʤʫ 

ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ. 

 

3.1.9.5. ʆʜʨʝʹʠʚʘˁʝ ʠʥʜʝʢʩʘ ʠʥʭʠʙʠʮʠʿʝ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ 

 

ʆʜʨʝʹʠʚʘˁʝ ʩʪʝʧʝʥʘ ʠʥʭʠʙʠʮʠʿʝ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ 

ʤʝʪʦʜʝ ʩʘ ʪʠʦʮʠʿʘʥʘʪʦʤ, ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ ʧʨʦʮʝʜʫʨʠ (72). ʅʘʿʧʨʝ ʩʫ 

ʥʘʧʨʘʚˀʝʥʠ ʰʪʦʢ ʨʘʩʪʚʦʨʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ 

ʢʠʩʝʣʠʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 1 mg/mL ʦʜ ʢʦʿʠʭ ʿʝ ʫ ʥʘʨʝʜʥʦʤ ʢʦʨʘʢʫ ʥʘʧʨʘʚˀʝʥʘ ʩʝʨʠʿʘ 

ʩʪʘʥʜʘʨʜʥʠʭ ʨʘʩʪʚʦʨʘ. ʂʘʦ ʩʪʘʥʜʘʨʜʠ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʘʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʛʘʣʥʘ 

ʢʠʩʝʣʠʥʘ, ʪʨʦʣʦʢʩ BHT ʠ Ŭ-ʪʦʢʦʬʝʨʦʣ. ʋ ʥʘʨʝʜʥʦʤ ʢʦʨʘʢʫ ʧʨʠʧʨʝʤˀʝʥʘ ʿʝ ʝʤʫʣʟʠʿʘ 

ʣʠʥʦʣʥʝ ʢʠʩʝʣʠʥʝ ʠ ʪʦ ʤʝʰʘˁʝʤ ʧʦ 0,5608 g ʣʠʥʦʣʥʝ ʢʠʩʝʣʠʥʝ ʠ ʝʤʫʣʛʘʪʦʨʘ (Tween-20), 

ʘ ʥʘʢʦʥ ʪʦʛʘ ʨʘʩʪʚʘʨʘˁʝʤ ʧʨʠʧʨʝʤˀʝʥʝ ʤʝʰʘʚʠʥʝ ʫ 100 mL ʬʦʩʬʘʪʥʦʛ ʧʫʬʝʨʘ (40 mM, 

pH=7). ʆʚʘʢʘʚ ʨʘʩʪʚʦʨ ʿʝ ʭʦʤʦʛʝʥʠʟʦʚʘʥ ʜʦ ʬʦʨʤʠʨʘˁʘ ʩʪʘʙʠʣʥʝ ʝʤʫʣʟʠʿʝ. ʆʜ ʩʚʘʢʦʛ 

ʧʨʠʧʨʝʤˀʝʥʦʛ ʨʘʩʪʚʦʨʘ ʝʢʩʪʨʘʢʘʪʘ ʠʣʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʦʜʤʝʨʘʚʘʥʦ ʿʝ ʧʦ 0,5 mL ʠ 

ʤʝʰʘʥʦ ʩʘ 2,5 mL ʧʨʝʪʭʦʜʥʦ ʧʨʠʧʨʝʤˀʝʥʝ ʝʤʫʣʟʠʿʝ ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʜʦʜʘʚʘʥʦ ʿʦʰ 2 mL 

ʬʦʩʬʘʪʥʦʛ ʧʫʬʝʨʘ. ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥʘ ʤʝʰʘʚʠʥʘ ʿʝ ʠʥʢʫʙʠʨʘʥʘ ʪʦʢʦʤ 72 ʩʘʪʘ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 37ÁC. ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ, ʦʜ ʩʚʘʢʦʛ ʫʟʦʨʢʘ ʦʜʤʝʨʘʚʘʥʦ ʿʝ ʧʦ 0,1 mL ʥʘʢʦʥ 

ʯʝʛʘ ʩʫ ʜʦʜʘʚʘʥʠ 0,1 mL FeCl2 (20 mM), 0,1 mL ʘʤʦʥʠʿʫʤ-ʪʠʦʮʠʿʘʥʘʪʘ (30%) ʠ 4,7 mL 

ʝʪʘʥʦʣʘ (75%). ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥʘ ʩʤʝʰʘ ʿʝ ʤʝʰʘʥʘ 3 ʤʠʥʫʪʘ ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʤʝʨʝʥʘ 

ʘʧʩʦʨʙʘʥʮʘ ʥʘ 500 nm. ʋ ʦʢʚʠʨʫ ʢʦʥʪʨʦʣʝ ʫʤʝʩʪʦ ʨʘʩʪʚʦʨʘ ʫʟʦʨʢʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ 

ʢʦʨʠʰ˂ʝʥ ʿʝ ʨʘʩʪʚʘʨʘʯ (ʤʝʪʘʥʦʣ). 

ʇʨʦʮʝʥʘʪ ʠʥʭʠʙʠʮʠʿʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʣʠʥʦʣʥʝ ʢʠʩʝʣʠʥʝ ʦʜʨʝʹʝʥ ʿʝ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 9: 

 

Ϸ ̵̖̗̪̉̎̉̉̉̆ρππz 
ˍ̋ˍ̔

ˍ̋
 (9) 

 

ɸʢ ʦʟʥʘʯʘʚʘ ʘʧʩʦʨʧʮʠʿʫ ʟʨʘʯʝˁʘ ʢʦʥʪʨʦʣʝ  (ʢʦʿʘ ʩʘʜʨʞʠ ʩʚʝ ʨʝʘʛʝʥʩʝ, ʦʩʠʤ ʪʝʩʪʠʨʘʥʦʛ 

ʝʢʩʪʨʘʢʪʘ ʠʣʠ ʩʪʘʥʜʘʨʜʘ), ʘ ɸʫ ʿʝ ʘʧʩʦʨʧʮʠʿʘ ʟʨʘʯʝˁʘ ʫʟʦʨʢʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ 
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ʚʨʝʜʥʦʩʪʠ ʢʦʥʩʪʨʫʠʩʘʥʘ ʿʝ ʥʝʣʠʥʝʘʨʥʘ ʢʘʣʠʙʨʘʮʠʦʥʘ ʢʨʠʚʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ 

ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʦʛ ʫʟʦʨʢʘ ʢʦʿʠ ʩʤʘˁʫʿʝ ʣʠʧʠʜʥʫ ʧʝʨʦʢʩʠʜʘʮʠʿʫ ʟʘ 

50% (IC50) (70). 

 

3.1.10. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʤʠʢʨʦʙʥʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

3.1.10.1. ʀʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ 

 

ʄʝʪʘʥʦʣʥʠ, ʘʮʝʪʦʥʩʢʠ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʢʘʦ ʠ 

ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʨʘʩʪʚʦʨʝʥʠ ʩʫ ʫ 10% ʜʠʤʝʪʠʣ ʩʫʣʬʦʢʩʠʜʫ (DMSO), ʘ ʦʥʜʘ ʜʦʜʘʪʥʦ 

ʨʘʟʙʣʘʞʝʥʠ ʫ ʪʝʯʥʦʿ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ. DMSO ʿʝ ʥʘʙʘʚˀʝʥ ʦʜ ʬʠʨʤʝ Acros Organics 

(Fair Lawn, NJ, USA), ʘ ʨʝʩʘʟʫʨʠʥ ʦʜ ʬʠʨʤʝ Alfa Aesar GmbH & Co. (KG, Karlsruhe, 

Germany). ɸʥʪʠʙʠʦʪʠʮʠ ʪʝʪʨʘʮʠʢʣʠʥ (Pfizer Inc., New York, NY, USA), ʘʤʧʠʮʠʣʠʥ ʠ 

ʘʥʪʠʤʠʢʦʪʠʮʠ ʘʤʬʦʪʝʨʠʮʠʥ ɹ (Sigma Chemicals Co., Burlington, MA, USA) ʠ ʬʣʫʢʦʥʘʟʦʣ 

(Pfizer Inc., New York, NY, USA) ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʢʘʦ ʧʦʟʠʪʠʚʥʘ ʢʦʥʪʨʦʣʘ. ʊʝʯʥʘ ʭʨʘʥˀʠʚʘ 

ʧʦʜʣʦʛʘ, Mʠʣʝʨ-ʍʠʥʪʦʥ ʙʫʿʦʥ (ʊʦʨʣʘʢ, ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ) ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʟʘ ʨʘʩʪ ʙʘʢʪʝʨʠʿʘ 

ʠ ʨʘʩʪʚʘʨʘˁʝ ʘʥʪʠʙʠʦʪʠʢʘ, ʜʦʢ ʿʝ ʟʘ ʨʘʩʪ ʛˀʠʚʘ ʠ ʨʘʩʪʚʘʨʘˁʝ ʘʥʪʠʤʠʢʦʪʠʢʘ ʢʦʨʠʰ˂ʝʥ 

Sabouraud ʜʝʢʩʪʨʦʟʥʠ ʙʫʿʦʥ (ʊʦʨʣʘʢ, ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ).  

ɸʥʪʠʤʠʢʨʦʙʥʘ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠʩʧʠʪʘʥʘ ʿʝ ʥʘ 19 

ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. ɽʢʩʧʝʨʠʤʝʥʪʦʤ ʿʝ ʙʠʣʦ ʦʙʫʭʚʘ˂ʝʥʦ 15 ʙʘʢʪʝʨʠʿʩʢʠʭ ʩʦʿʝʚʘ, ʰʝʩʪ 

ʩʪʘʥʜʘʨʜʥʠʭ ʩʦʿʝʚʘ (Staphylococcus aureus ATCC 6538, Bacillus subtilis ATCC 6633, 

Proteus mirabilis ATCC 12453, Pseudomonas aeruginosa ATCC 27853, Klebsiella 

pneumoniae ATCC 70063, and Escherichia coli ATCC 25922) ʠ ʜʝʚʝʪ ʠʟʦʣʘʪʘ 

(Staphylococcus aureus, Escherichia coli, Salmonella enterica, Salmonella Typhimurium, 

Proteus mirabilis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Bacillus subtilis, and 

Bacillus cereus). ʊʘʢʦʹʝ, ʪʝʩʪʠʨʘʥʘ ʩʫ ʠ ʯʝʪʠʨʠ ʩʦʿʘ ʛˀʠʚʘ, ʜʚʘ ʩʪʘʥʜʘʨʜʥʘ ʩʦʿʘ (Candida 

albicans ATCC 10231 ʠ Aspergillus niger ATCC 16888) ʠ ʜʚʘ ʠʟʦʣʘʪʘ (Saccharomyces 

cerevisiae and Candida albicans).  

ʉʚʠ ʪʝʩʪʠʨʘʥʠ ʠʟʦʣʘʪʠ ʥʘʙʘʚˀʝʥʠ ʩʫ ʩʘ ʀʥʩʪʠʪʫʪʘ ʟʘ ɱʘʚʥʦ ʟʜʨʘʚˀʝ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʜʦʢ ʩʫ 

ʦʩʪʘʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʠ ʩʪʘʥʜʘʨʜʥʠ ʩʦʿʝʚʠ (ATCC, American Type Culture Collection) 

ʦʙʝʟʙʝʹʝʥʠ ʠʟ ʟʙʠʨʢʝ ʃʘʙʦʨʘʪʦʨʠʿʝ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʿʫ ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʦʛ 

ʬʘʢʫʣʪʝʪʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ. 

 

3.1.10.2. ʇʨʠʧʨʝʤʘ ʩʫʩʧʝʥʟʠʿʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ 

 

ʉʫʩʧʝʥʟʠʿʝ ʙʘʢʪʝʨʠʿʘ ʠ ʛˀʠʚʘ ʧʨʠʧʨʝʤˀʝʥʝ ʩʫ ʜʠʨʝʢʪʥʦʤ ʤʝʪʦʜʦʤ ʫ 0,85% ʩʪʝʨʠʣʥʦʤ 

ʬʠʟʠʦʣʦʰʢʦʤ ʨʘʩʪʚʦʨʫ. ɻʫʩʪʠʥʘ ʧʦʯʝʪʥʝ ʩʫʩʧʝʥʟʠʿʝ ʧʨʠʣʘʛʦʹʝʥʘ ʿʝ 0,5 McFarland 

ʩʪʘʥʜʘʨʜʫ ʫʧʦʪʨʝʙʦʤ ʜʝʥʟʠʪʦʤʝʪʨʘ (DEN-1, BioSan, Riga, Latvia). ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥʘ 

ʙʘʢʪʝʨʠʿʩʢʘ ʩʫʩʧʝʥʟʠʿʘ ʩʘʜʨʞʠ ʧʨʠʙʣʠʞʥʦ 108 CFU/mL (ʝʥʛʣ. Colony-forming unit), ʜʦʢ 

ʩʫʩʧʝʥʟʠʿʘ ʛˀʠʚʘ ʩʘʜʨʞʠ ʧʨʠʙʣʠʞʥʦ 106 CFU/mL. ʇʨʠʧʨʝʤˀʝʥʦ ʿʝ ʨʘʟʙʣʘʞʝˁʝ ʧʦʯʝʪʥʝ 

ʩʫʩʧʝʥʟʠʿʘ ʙʘʢʪʝʨʠʿʘ ʫ ʩʪʝʨʠʣʥʦʤ ʬʠʟʠʦʣʦʰʢʦʤ ʫ ʦʜʥʦʩʫ 1:100. ʉʫʩʧʝʥʟʠʿʘ ʛˀʠʚʘ 

ʧʨʠʧʨʝʤˀʝʥʘ ʿʝ ʧʘʞˀʠʚʠʤ ʩʢʠʜʘˁʝʤ ʩʧʦʨʘ ʩʘ ʤʠʮʝʣʠʿʘ, ʘ ʬʠʥʘʣʥʝ ʩʫʩʧʝʥʟʠʿʝ ʙʠʣʝ ʩʫ 

ʨʘʟʙʣʘʞʝʥʝ ʫ ʦʜʥʦʩʫ 1:1000 ʫ ʩʪʝʨʠʣʥʦʤ ʬʠʟʠʦʣʦʰʢʦʤ ʨʘʩʪʚʦʨʫ (74). 

 

3.1.10.3. ʆʜʨʝʹʠʚʘˁʝ ʘʥʪʠʤʠʢʨʦʙʥʝ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʜʠʣʫʮʠʦʥʦʤ ʤʝʪʦʜʦʤ 

 

ɸʥʪʠʤʠʢʨʦʙʥʘ ʘʢʪʠʚʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ 

ʢʠʩʝʣʠʥʝ ʦʜʨʝʹʝʥʘ ʿʝ ʧʦʤʦ˂ʫ ʤʠʥʠʤʘʣʥʝ ʠʥʭʠʙʠʪʦʨʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ (ʝʥʛʣ. ʄinimum 
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inhibitory concentration - MIC) ʠ ʤʠʥʠʤʘʣʥʝ ʤʠʢʨʦʙʠʮʠʜʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ (ʝʥʛʣ. 

ʄinimum microbicidal concentration - MMC) ʢʦʨʠʰ˂ʝˁʝʤ ʤʠʢʨʦʜʠʣʫʮʠʦʥʝ ʤʝʪʦʜʝ ʩʘ 

ʨʝʩʘʟʫʨʠʥʦʤ. 

ʋ ʩʚʘʢʠ ʙʫʥʘʨʠ˂ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ ʩʘ 96 ʙʫʥʘʨʠ˂ʘ (ʊʦʨʣʘʢ, ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ) ʜʦʜʘʪʦ ʿʝ 

ʧʦ 100 ɛL ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʪʝʯʥʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ (ʄʠʣʝʨ-ʍʠʥʪʦʥ ʙʫʿʦʥʘ ʟʘ ʙʘʢʪʝʨʠʿʝ, 

Sabouraud ʜʝʢʩʪʨʦʟʥʦʛ ʙʫʿʦʥʘ ʟʘ ʛˀʠʚʝ). ʋ ʧʨʚʠ ʨʝʜ ʧʣʦʯʝ ʜʦʜʘʪʦ ʿʝ ʧʦ 100 ɛL ʰʪʦʢ 

ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʥʘʧʨʘʚˀʝʥʘ ʩʝʨʠʿʘ 

ʜʚʦʩʪʨʫʢʠʭ ʨʘʟʙʣʘʞʝˁʘ (75). ʂʦʥʘʯʥʝ ʠʩʧʠʪʠʚʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʙʠʣʝ ʩʫ ʫ ʦʧʩʝʛʫ ʦʜ 10 

ʜʦ 0,08 mg/mL. ʋ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʙʫʥʘʨʠ˂ʝ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʘ ʿʝ ʜʦʜʘʪʦ ʧʦ 10 ɛL ʩʫʩʧʝʥʟʠʿʝ 

ʪʝʩʪʠʨʘʥʠʭ ʙʘʢʪʝʨʠʿʘ ʠ ʛˀʠʚʘ. ʈʘʩʪ ʙʘʢʪʝʨʠʿʘ ʠ ʛˀʠʚʘ ʧʨʘ˂ʝʥ ʿʝ ʜʦʜʘʚʘˁʝʤ ʨʝʩʘʟʫʨʠʥʘ, 

ʠʥʜʠʢʘʪʦʨʘ ʨʘʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. ʈʝʩʘʟʫʨʠʥ ʿʝ ʧʣʘʚʘ, ʥʝʬʣʫʦʨʝʩʮʝʥʪʥʘ ʙʦʿʘ ʢʦʿʘ 

ʧʦʩʪʘʿʝ ʨʦʟʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʢʘʜʘ ʩʝ ʨʝʜʫʢʫʿʝ ʜʦ ʨʝʩʦʨʫʬʠʥʘ ʫ ʧʨʠʩʫʩʪʚʫ ʚʠʿʘʙʠʣʥʠʭ 

˂ʝʣʠʿʘ. ʆʚʘʢʦ ʠʥʦʢʫʣʠʩʘʥʝ ʧʣʦʯʝ ʩʫ ʟʘʪʠʤ ʠʥʢʫʙʠʨʘʥʝ ʥʘ 37ÁC, 20 ʩʘʪʠ ʟʘ ʙʘʢʪʝʨʠʿʝ, 

ʦʜʥʦʩʥʦ ʥʘ 28ÁC, 48 ʩʘʪʠ ʟʘ ʛˀʠʚʝ. 

ʂʘʦ ʧʦʟʠʪʠʚʥʘ ʢʦʥʪʨʦʣʘ, ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʘʥʪʠʙʠʦʪʠʮʠ ʪʝʪʨʘʮʠʢʣʠʥ, ʘʤʧʠʮʠʣʠʥ ʠ 

ʘʤʬʦʪʝʨʠʮʠʥ ɹ, ʦʜʥʦʩʥʦ ʘʥʪʠʤʠʢʦʪʠʢ ʬʣʫʢʦʥʘʟʦʣ. ʋʦʯʝʥʦ ʿʝ ʜʘ 10% ʨʘʩʪʚʦʨ DMSO ʥʝ 

ʠʥʭʠʙʠʨʘ ʨʘʩʪ ʤʠʢʨʦʦʨʘʥʠʟʘʤʘ (ʢʦʥʪʨʦʣʘ ʨʘʩʪʚʘʨʘʯʘ). ʆʩʠʤ ʪʦʛʘ, ʩʚʘʢʠ ʝʢʩʧʝʨʠʤʝʥʪ 

ʧʦʜʨʘʟʫʤʝʚʘʦ ʿʝ ʠ ʢʦʥʪʨʦʣʫ ʨʘʩʪʘ ʠ ʢʦʥʪʨʦʣʫ ʩʪʝʨʠʣʥʦʩʪʠ. ʉʚʠ ʪʝʩʪʦʚʠ ʩʫ ʩʧʨʦʚʝʜʝʥʠ ʫ 

ʜʫʧʣʠʢʘʪʫ, ʘ ʚʨʝʜʥʦʩʪʠ ʤʠʥʠʤʘʣʥʠʭ ʠʥʭʠʙʠʪʦʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʩʫ ʙʠʣʝ ʫʿʝʜʥʘʯʝʥʝ. 

ʄʠʥʠʤʘʣʥʘ ʠʥʭʠʙʠʪʦʨʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (MIC) ʧʨʝʜʩʪʘʚˀʘ ʤʠʥʠʤʘʣʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ 

ʪʝʩʪʠʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʦʜʥʦʩʥʦ ʿʝʜʠˁʝˁʘ ʢʦʿʘ ʠʥʭʠʙʠʨʘ ʨʘʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ, ʪʿ. 

ʩʧʨʝʯʘʚʘ ʧʨʦʤʝʥʫ ʙʦʿʝ ʨʝʩʘʟʫʨʠʥʘ ʠʟ ʧʣʘʚʝ ʫ ʨʦʟʝ. ʄʠʥʠʤʘʣʥʘ ʤʠʢʨʦʙʠʮʠʜʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ (MMC) ʧʨʝʜʩʪʘʚˀʘ ʤʠʥʠʤʘʣʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʪʝʩʪʠʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ 

ʦʜʥʦʩʥʦ ʿʝʜʠˁʝˁʘ ʢʦʿʘ je ʥʝʦʧʭʦʜʥʘ ʜʘ ʙʠ ʩʝ ʫʩʤʨʪʠʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ. ʄʠʥʠʤʘʣʥʘ 

ʤʠʢʨʦʙʠʮʠʜʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʿʝ ʦʜʨʝʹʝʥʘ ʪʘʢʦ ʰʪʦ ʿʝ 10 ɛL ʫʟʦʨʢʘ ʠʟ ʙʫʥʘʨʠ˂ʘ ʛʜʝ ʥʠʿʝ 

ʜʦʰʣʦ ʜʦ ʧʨʦʤʝʥʝ ʙʦʿʝ ʠʥʜʠʢʘʪʦʨʘ, ʦʜʥʦʩʥʦ ʛʜʝ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥ ʨʘʩʪ, ʟʘʩʝʿʘʥʦ ʥʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ. ʅʘʢʦʥ ʧʝʨʠʦʜʘ ʠʥʢʫʙʘʮʠʿʝ, ʥʘʿʥʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʛʜʝ 

ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʧʦʿʘʚʝ ʢʦʣʦʥʠʿʘ ʩʤʘʪʨʘ ʩʝ ʤʠʥʠʤʘʣʥʦʤ ʤʠʢʨʦʙʠʮʠʜʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ 

(MMC).  

 

3.1.11. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

3.1.11.1. ʌʦʨʤʠʨʘˁʝ ʙʠʦʬʠʣʤʘ ʦʜʘʙʨʘʥʠʭ ʙʘʢʪʝʨʠʿʩʢʠʭ ʩʦʿʝʚʘ 

 

ʉʧʦʩʦʙʥʦʩʪ ʙʘʢʪʝʨʠʿʘ S. aureus ATCC 6538 ʠ P. aeruginosa ʜʘ ʬʦʨʤʠʨʘʿʫ ʙʠʦʬʠʣʤ 

ʠʩʧʠʪʘʥʘ ʿʝ ʢʨʠʩʪʘʣ ʚʠʦʣʝʪ ʤʝʪʦʜʦʤ (76). ʋ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ ʩʘ 96 ʙʫʥʘʨʠ˂ʘ ʟʘ ʢʫʣʪʫʨʫ 

ʪʢʠʚʘ (ʝʥʛ. ʊissue culture (TC) treated microtiter plates) (Sarstedt, N¿mbrecht, Germany) 

ʜʦʜʘʪʦ ʿʝ ʧʦ 100 ɛL ʄʠʣʝʨ-ʍʠʥʪʦʥʦʚʦʛ ʙʫʿʦʥʘ ʫ ʩʚʘʢʠ ʙʫʥʘʨʠ˂. ʋ ʩʚʘʢʠ ʨʝʜ ʧʣʦʯʝ ʜʦʜʘʪʦ 

ʿʝ ʧʦ 10 ÕL ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʙʘʢʪʝʨʠʿʩʢʝ ʩʫʩʧʝʥʟʠʿʝ (108 CFU/mL). ʂʘʢʦ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʦ 

ʬʦʨʤʠʨʘˁʝ ʙʠʦʬʠʣʤʘ, ʧʣʦʯʝ ʩʫ ʠʥʢʫʙʠʨʘʥʝ ʥʘ 37ÁC ʪʦʢʦʤ 48 ʯʘʩʦʚʘ. ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ, 

ʩʘʜʨʞʘʿ ʩʚʘʢʦʛ ʙʫʥʘʨʠ˂ʘ ʿʝ ʦʪʢʣʦˁʝʥ ʠ ʠʩʧʨʘʥ ʜʚʘ ʧʫʪʘ ʩʘ 200 ÕL 0,85% ʩʪʝʨʠʣʥʠʤ 

ʬʠʟʠʦʣʦʰʢʠʤ ʨʘʩʪʚʦʨʦʤ ʢʘʢʦ ʙʠ ʩʝ ʦʪʢʣʦʥʠʣʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʩʝ ʥʠʩʫ ʧʨʠʯʚʨʩʪʠʣʝ ʟʘ 

ʧʦʜʣʦʛʫ ʠ ʥʠʩʫ ʬʦʨʤʠʨʘʣʝ ʙʠʦʬʠʣʤ.  

ɹʘʢʪʝʨʠʿʝ ʢʦʿʝ ʩʫ ʬʦʨʤʠʨʘʣʝ ʙʠʦʬʠʣʤ ʦʙʦʿʝʥʝ ʩʫ ʜʦʜʘʚʘˁʝʤ ʢʨʠʩʪʘʣ ʚʠʦʣʝʪʘ (0,1% w/v) 

(Fluka AG, Buchs, Switzerland) ʫ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʫ. ʅʘʢʦʥ 20 ʤʠʥʫʪʘ ʠʥʢʫʙʘʮʠʿʝ ʥʘ 

ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʰʘʢ ʙʦʿʝ ʿʝ ʫʢʣʦˁʝʥ ʚʠʰʝʩʪʨʫʢʠʤ ʠʩʧʠʨʘˁʝʤ ʜʝʩʪʠʣʦʚʘʥʦʤ 

ʚʦʜʦʤ, ʘ ʟʘʪʠʤ ʿʝ ʜʦʜʘʪʦ ʧʦ 200 mL 96% ʝʪʘʥʦʣʘ, ʢʘʢʦ ʙʠ ˂ʝʣʠʿʝ ʦʪʧʫʩʪʠʣʝ ʚʝʟʘʥʫ ʙʦʿʫ.  

ʆʧʪʠʯʢʘ ʛʫʩʪʠʥʘ (ʝʥʛ. Optical density - OD) ʦʜʨʝʹʝʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ELISA ʯʠʪʘʯʘ ʟʘ 

ʤʠʢʨʦʪʠʪʨʘʮʠʦʥʝ ʧʣʦʯʝ (RT-2100C, Rayto, Shenzhen, China) ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 630 
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nm. ʂʘʢʦ ʙʠ ʩʝ ʥʝʫʪʨʘʣʠʩʘʣʘ ʧʦʟʘʜʠʥʩʢʘ ʘʧʩʦʨʙʘʥʮʘ, ʦʯʠʪʘʥʘ ʿʝ ʦʧʪʠʯʢʘ ʛʫʩʪʠʥʘ 

ʩʪʝʨʠʣʥʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ, ʬʠʢʩʘʪʠʚʘ ʠ ʙʦʿʝ. ʀʟʨʘʯʫʥʘʪʘ ʿʝ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʦʚʠʭ 

ʦʧʪʠʯʢʠʭ ʛʫʩʪʠʥʘ ʠ ʦʜʫʟʝʪʘ ʦʜ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʠʭ ʧʨʠ ʦʯʠʪʘʚʘˁʫ. ʉʚʠ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʩʫ ʫʨʘʹʝʥʠ ʫ ʜʫʧʣʠʢʘʪʫ.  

 

3.1.11.2. ʆʜʨʝʹʠʚʘˁʝ ʘʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪʠ 

 

ɸʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪ ʪʝʩʪʠʨʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ 

ʢʠʩʝʣʠʥʝ, ʠʩʧʠʪʘʥʘ ʿʝ ʢʨʠʩʪʘʣ ʚʠʦʣʝʪ ʤʝʪʦʜʦʤ (76). ʋ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ ʩʘ 96 ʙʫʥʘʨʠ˂ʘ 

ʟʘ ʢʫʣʪʫʨʫ ʪʢʠʚʘ (Sarstedt, N¿mbrecht, Germany) ʜʦʜʘʪʦ ʿʝ ʧʦ 100 ɛL ʄʠʣʝʨ-ʍʠʥʪʦʥʦʚʦʛ 

ʙʫʿʦʥʘ ʫ ʩʚʘʢʠ ʙʫʥʘʨʠ˂. ʇʦ 100 ÕL ʪʝʩʪʠʨʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʠʣʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ 20 mg/mL ʜʦʜʘʪʦ ʿʝ ʫ ʧʨʚʠ ʨʝʜ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ 

ʥʘʧʨʘʚˀʝʥʘ ʩʝʨʠʿʘ ʜʚʦʩʪʨʫʢʠʭ ʨʘʟʙʣʘʞʝˁʘ. ʋ ʙʫʥʘʨʠ˂ʝ ʿʝ ʜʦʜʘʪʦ ʧʦ 10 ÕL ʩʚʝʞʝ 

ʧʨʠʧʨʝʤˀʝʥʝ ʙʘʢʪʝʨʠʿʩʢʝ ʩʫʩʧʝʥʟʠʿʝ, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʧʣʦʯʝ ʠʥʢʫʙʠʨʘʥʝ ʥʘ 37ÁC ʪʦʢʦʤ 48 

ʯʘʩʦʚʘ. ʉʘʜʨʞʘʿ ʩʚʘʢʦʛ ʙʫʥʘʨʠ˂ʘ ʿʝ ʣʘʛʘʥʦ ʦʜʩʪʨʘˁʝʥ, ʘ ʙʫʥʘʨʠ˂ʠ ʩʫ ʠʩʧʨʘʥʠ 0,85% 

ʩʪʝʨʠʣʥʠʤ ʬʠʟʠʦʣʦʰʢʠʤ ʨʘʩʪʚʦʨʦʤ ʢʘʢʦ ʙʠ ʩʝ ʫʢʣʦʥʠʣʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʩʝ ʥʠʩʫ ʧʨʠʯʚʨʩʪʠʣʝ 

ʟʘ ʧʦʜʣʦʛʫ. ɹʠʦʬʠʣʤ ʿʝ ʦʙʦʿʝʥ ʜʦʜʘʚʘˁʝʤ ʢʨʠʩʪʘʣ ʚʠʦʣʝʪʘ (0,1% w/v) (Fluka AG, Buchs, 

Switzerland), ʘ ʥʘʢʦʥ 20 ʤʠʥʫʪʘ ʠʥʢʫʙʘʮʠʿʝ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʰʘʢ ʙʦʿʝ ʿʝ ʠʩʧʨʘʥ 

ʜʝʩʪʠʣʦʚʘʥʦʤ ʚʦʜʦʤ. ʂʘʢʦ ʙʠ ˂ʝʣʠʿʝ ʦʪʧʫʩʪʠʣʝ ʚʝʟʘʥʫ ʙʦʿʫ, ʜʦʜʘʪʦ ʿʝ ʧʦ 200 ɛL 96% 

ʝʪʘʥʦʣʘ ʫ ʩʚʘʢʠ ʙʫʥʘʨʠ˂. ʆʧʪʠʯʢʘ ʛʫʩʪʠʥʘ ʦʜʨʝʹʝʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ELISA ʯʠʪʘʯʘ ʟʘ 

ʤʠʢʨʦʪʠʪʨʘʮʠʦʥʝ ʧʣʦʯʝ (RT-2100C, Rayto, Shenzhen, China) ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 630 

nm. ɿʘ ʥʝʫʪʨʘʣʠʩʘˁʝ ʧʦʟʘʜʠʥʩʢʝ ʘʧʩʦʨʙʘʥʮʝ, ʦʜʨʝʹʝʥʘ ʿʝ ʦʧʪʠʯʢʘ ʛʫʩʪʠʥʘ ʩʪʝʨʠʣʥʝ 

ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ, ʝʢʩʪʨʘʢʪʘ, ʬʠʢʩʘʪʠʚʘ ʠ ʙʦʿʝ. ʀʟʨʘʯʫʥʘʪʘ ʿʝ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʦʚʠʭ 

ʦʧʪʠʯʢʠʭ ʛʫʩʪʠʥʘ ʠ ʦʜʫʟʝʪʘ ʦʜ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʠʭ ʧʨʠ ʦʯʠʪʘʚʘˁʫ. ɸʥʪʠʙʠʦʪʠʮʠ 

ʪʝʪʨʘʮʠʢʣʠʥ, ʚʘʥʢʦʤʠʮʠʥ, ʮʝʬʪʨʠʘʢʩʦʥ ʨʘʩʪʚʦʨʝʥʠ ʩʫ ʫ ʪʝʯʥʦʿ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʠ 

ʢʦʨʠʰ˂ʝʥʠ ʢʘʦ ʨʝʬʝʨʝʥʪʥʘ ʿʝʜʠˁʝˁʘ. ʉʚʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʫ ʫʨʘʹʝʥʠ ʫ ʜʫʧʣʠʢʘʪʫ. 

 

3.1.11.3. ʇʨʦʮʝʥʘ ʤʝʪʘʙʦʣʠʯʢʝ ʘʢʩʪʠʚʥʦʩʪʠ ʙʠʦʬʠʣʤʘ 

 

ʈʝʩʘʟʫʨʠʥ (7-hydroxy-3H-phenoxazin-3-one-10-oxide) ʿʝ ʠʥʜʠʢʘʪʦʨ ʯʠʿʘ ʙʦʿʘ ʟʘʚʠʩʠ ʦʜ 

ʚʠʿʘʙʠʣʥʦʩʪʠ ˂ʝʣʠʿʘ ʠ ʢʦʨʠʩʪʠʪʠ ʩʝ ʟʘ ʧʨʦʮʝʥʫ ʤʝʪʘʙʦʣʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʙʠʦʬʠʣʤʘ (77). 

ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʘ ʥʘ 37ÁC ʪʦʢʦʤ 48 ʩʘʪʠ, 10 ÕL ʨʘʩʪʚʦʨʘ ʨʝʩʘʟʫʨʠʥʘ 

ʿʝ ʜʦʜʘʪʦ ʫ ʩʚʘʢʠ ʙʫʥʘʨʠ˂. ʇʣʦʯʝ ʩʫ ʠʥʢʫʙʠʨʘʥʝ ʥʘ ʪʘʤʥʦʤ ʤʝʩʪʫ, ʥʘ 37ÁC ʪʦʢʦʤ 3 ʩʘʪʘ. 

ʆʧʪʠʯʢʘ ʛʫʩʪʠʥʘ ʿʝ ʠʟʤʝʨʝʥʘ ʢʦʨʠʰ˂ʝˁʝʤ ELISA ʯʠʪʘʯʘ ʟʘ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ ʥʘ 

ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 590 nm. ʊʘʢʦʹʝ, ʧʨʦʤʝʥʘ ʙʦʿʝ ʠʟ ʧʣʘʚʦ-ˀʫʙʠʯʘʩʪʝ ʫ ʨʦʟʝ ʫʢʘʟʫʿʝ 

ʤʝʪʘʙʦʣʠʯʢʫ ʘʢʪʠʚʥʦʩʪ ʬʦʨʤʠʨʘʥʦʛ ʙʠʦʬʠʣʤʘ. 

 

3.1.12. ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʪʫʤʦʨʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

3.1.12.1. ʂʫʣʪʫʨʝ ˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ 

 

ʀʩʧʠʪʠʚʘˁʝ ʘʥʪʠʪʫʤʦʨʩʢʦʛ ʝʬʝʢʪʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʿʝ ʠʟʚʨʰʝʥʦ ʥʘ ʯʝʪʠʨʠ ʪʠʧʘ ˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ: ʭʫʤʘʥʠ ʢʘʨʮʠʥʦʤ ʜʦʿʢʝ 

(MDA-MB231), ʘʜʝʥʦʢʘʨʮʠʥʦʤ ʛʨʣʠ˂ʘ ʤʘʪʝʨʠʮʝ (HeLa), ʢʘʨʮʠʥʦʤ ʢʦʣʦʥʘ (HCT-116) ʠ 

ʭʫʤʘʥʠ ʥʝʪʨʘʥʩʬʦʨʤʠʩʘʥʠ ʬʠʙʨʦʙʣʘʩʪʠ ʧʣʫ˂ʘ (MRC-5). ʉʚʝ ʥʘʚʝʜʝʥʝ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ 

ʩʫ ʨʝʬʝʨʝʥʪʥʝ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ ʜʦʙʠʿʝʥʝ ʠʟ American Type Culture Collection (ATCC). 

ɴʝʣʠʿʩʢʝ ʣʠʥʠʿʝ MDA-MB231, HeLa, HCT-116 ʠ MRC-5 ʩʫ ʢʫʣʪʠʚʠʩʘʥʝ ʫ ʢʦʤʧʣʝʪʥʦʤ 

ʭʨʘʥˀʠʚʦʤ ʤʝʜʠʿʫʤʫ ʫ ʿʝʜʥʦʤ ʩʣʦʿʫ. ʈʫʢʦʚʘˁʝ ˂ʝʣʠʿʩʢʠʤ ʣʠʥʠʿʘʤʘ ʦʙʘʚˀʝʥʦ ʿʝ 
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ʙʠʦʣʦʰʢʦʤ ʩʠʛʫʨʥʦʩʥʦʤ ʢʘʙʠʥʝʪʫ ʢʣʘʩʝ II A2 (Biobase Bioindustry, Shandong, China). 

ʉʫʩʧʝʥʟʠʿʝ ˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ ʩʫ ʯʫʚʘʥʝ ʫ ʪʝʯʥʦʤ ʘʟʦʪʫ ʫ ʢʨʠʦʪʫʙʘʤʘ ʟʘʧʨʝʤʠʥʝ 1 mL ʜʦ 

ʪʨʝʥʫʪʢʘ ʫʧʦʪʨʝʙʝ. ʉʘʜʨʞʘʿ ʩʚʘʢʝ ʢʨʠʦʪʫʙʝ ʿʝ ʧʨʝ ʫʧʦʪʨʝʙʝ ʦʜʤʨʟʥʫʪ ʠ ʨʘʩʪʚʦʨʝʥ ʫ 9 mL 

ʢʦʤʧʣʝʪʥʦʛ ʭʨʘʥˀʠʚʦʛ ʤʝʜʠʿʫʤʘ (ʝʥʛʣ. Dulbeccoôs modified Eagleôs medium - DMEM), 

ʢʦʿʠ ʿʝ ʦʙʦʛʘ˂ʝʥ ʜʦʜʘʪʢʦʤ 10% ʪʦʧʣʦʪʦʤ-ʠʥʘʢʪʠʚʠʩʘʥʦʛ ʬʝʪʘʣʥʦʛ ʛʦʚʝʹʝʛ ʩʝʨʫʤʘ (fetal 

bovine serum - FBS), L-ʛʣʫʪʘʤʠʥʦʤ (2 mM), ʥʝʝʩʝʥʮʠʿʘʣʥʠʤ ʘʤʠʥʦʢʠʩʝʣʠʥʘʤʘ (0,1 mM), 

ʧʝʥʠʮʠʣʠʥʦʤ (100 IU/mL) ʠ ʩʪʨʝʧʪʦʤʠʮʠʥʦʤ (100 ɛg/mL). ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥʘ 

ʩʫʩʧʝʥʟʠʿʘ ˂ʝʣʠʿʘ ʠ ʦʙʦʛʘ˂ʝʥʦʛ ʭʨʘʥˀʠʚʦʛ ʤʝʜʠʿʫʤʘ ʿʝ ʮʝʥʪʨʠʬʫʛʠʨʘʥʘ 15 ʤʠʥʫʪʘ ʥʘ 

300Ĭg.  

ʅʘʢʦʥ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʦʜʙʘʯʝʥ ʿʝ ʩʫʧʝʨʥʘʪʘʥʪ, ʘ ʧʨʝʮʠʧʠʪʠʨʘʥʝ ˂ʝʣʠʿʝ ʩʫ 

ʨʝʩʫʩʧʝʥʜʦʚʘʥʝ ʫ 5 mL ʦʙʦʛʘ˂ʝʥʦʛ ʤʝʜʠʿʫʤʘ ʠ ʧʨʝʥʝʪʝ ʫ ʊ-25 ʧʦʩʫʜʫ. ɴʝʣʠʿʩʢʝ ʢʫʣʪʫʨʝ 

ʩʫ ʫʟʛʘʿʘʥʝ ʫ ʠʥʢʫʙʘʪʦʨʫ ʧʨʠ ʩʪʘʥʜʘʨʜʥʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʢʫʣʪʠʚʘʮʠʿʫ (ʚʣʘʞʘʥ ʚʘʟʜʫʭ, 

ʪʝʤʧʝʨʘʪʫʨʘ 37ÁC ʠ 5% CO2). ʂʘʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʫʙʢʦʥʬʣʫʝʥʪʥʦʩʪ ʧʨʠʩʪʫʧʘ ʩʝ ʦʙʨʘʜʠ 

˂ʝʣʠʿʘ. ʇʨʚʦ ʩʝ ʫʢʣʘˁʘ ʭʨʘʥˀʠʚʠ ʤʝʜʠʿʫʤ ʠʟ ʧʦʩʫʜʝ, ʘ ˂ʝʣʠʿʝ ʠʩʧʠʨʘʿʫ ʬʦʩʬʘʪʥʠʤ 

ʧʫʬʝʨʦʤ ʠ ʥʘʢʦʥ ʪʦʛʘ ʩʝ ʪʨʝʪʠʨʘʿʫ ʢʦʤʙʠʥʘʮʠʿʦʤ 0,05 mM EDTA ʠ 0,5 mL 0,25% 

ʪʨʠʧʩʠʥʘ ʢʘʢʦ ʙʠ ʩʝ ʦʜʚʦʿʠʦ ʩʣʦʿ ˂ʝʣʠʿʘ. ʆʚʘʢʦ ʪʨʝʪʠʨʘʥʝ ˂ʝʣʠʿʝ ʩʝ ʠʥʢʫʙʠʨʘʿʫ ʜʚʘ 

ʤʠʥʫʪʘ ʫ ʩʪʘʥʜʘʨʥʠʤ ʫʩʣʦʚʠʤʘ ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʪʨʠʧʩʠʥ ʥʝʫʪʨʘʣʠʰʝ ʜʦʜʘʪʢʦʤ 2,5 mL 

ʦʙʦʛʘ˂ʝʥʦʛ ʭʨʘʥˀʠʚʦʛ ʤʝʜʠʿʫʤʘ ʧʨʠ ʯʝʤʫ ʩʝ ʜʦʙʠʿʘ ʩʫʩʧʝʥʟʠʿʘ ˂ʝʣʠʿʘ.  

ʆʜ ʦʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥʝ ʩʫʩʧʝʥʟʠʿʝ 1 mL ʩʝ ʧʨʝʙʘʮʫʿʝ ʫ ʥʦʚʫ ʊ-25 ʧʦʩʫʜʫ ʠ ʜʦʜʘʿʝ ʩʝ 4 

mL ʦʙʦʛʘ˂ʝʥʦʛ ʭʨʘʥˀʠʚʦʛ ʤʝʜʠʿʫʤʘ. 

 

3.1.12.2. ʇʨʠʧʨʝʤʘ ʨʘʩʪʚʦʨʘ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla, ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠ ʩʪʘʥʜʘʨʜʘ 

 

ʈʘʩʪʚʦʨʠ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

ʠ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʩʫ ʧʨʠʧʨʝʤˀʝʥʠ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 100 mg/mL ʫ DMSO. ʆʚʘʢʦ 

ʧʨʠʧʨʝʤˀʝʥʠ ʨʘʩʪʚʦʨʠ ʯʫʚʘʥʠ ʩʫ ʫ ʬʨʠʞʠʜʝʨʫ ʥʘ 4ÁC ʜʦ ʪʨʝʥʫʪʢʘ ʫʧʦʪʨʝʙʝ. ʈʘʩʪʚʦʨʠ 

ʩʫ ʨʘʟʙʣʘʞʠʚʘʥʠ ʜʦ ʠʩʧʠʪʠʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʫʧʦʪʨʝʙʝ ʠ ʪʦ ʜʦʜʘʪʢʦʤ 

ʦʤʦʛʘ˂ʝʥʦʛ ʭʨʘʥˀʠʚʦʛ ʤʝʜʠʿʫʤʘ. ʂʦʥʮʝʪʨʘʮʠʿʘ DMSO ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʨʘʩʪʚʦʨʠʤʘ ʥʠʿʝ 

ʙʠʣʘ ʚʝ˂ʘ ʦʜ 0,1%. 

 

3.1.12.3. MTT ʪʝʩʪ 

 

ɽʬʝʢʘʪ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

ʥʘ ʚʠʿʘʙʠʣʥʦʩʪ ˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ MDA-MB231, HeLa, HCT-116 ʠ MRC-5 ʠʩʧʠʪʘʥ ʿʝ 

ʢʦʨʠʰ˂ʝˁʝʤ ʄʊʊ ʪʝʩʪʘ ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ ʤʝʪʦʜʠ (78). 

ʉʚʝ ʥʘʚʝʜʝʥʝ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ ʟʘʩʝʿʘʥʝ ʩʫ ʥʘ ʤʠʢʨʦʪʠʪʘʨ ʤʣʦʯʫ ʩʘ 96 ʙʫʥʘʨʠ˂ʘ ʠ ʪʦ ʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 3 Ĭ 103 ˂ʝʣʠʿʘ ʧʦ ʙʫʥʘʨʠ˂ʫ ʠ ʠʥʢʫʙʠʨʘʥʝ ʩʫ ʪʦʢʦʤ ʥʦ˂ʠ.  

ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʩʫʧʝʨʥʘʪʘʥʪ ʿʝ ʟʘʤʝˁʝʥ ʩʘ ʨʘʩʪʚʦʨʠʤʘ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠ ʪʦ ʫ 7 ʨʘʟʣʠʯʠʪʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (0,1, 0,3, 1, 3, 10, 30 ʠ 100 ɛg/mL), 

ʜʦʢ ʿʝ ʦʙʦʛʘ˂ʝʥʠ ʭʨʘʥˀʠʚʠ ʤʝʜʠʿʫʤ ʢʦʨʠʰ˂ʝʥ ʢʘʦ ʥʝʛʘʪʠʚʥʘ ʢʦʥʪʨʦʣʘ. ʂʘʦ ʧʦʟʠʪʠʚʥʘ 

ʢʦʥʪʨʦʣʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʜʦʢʩʦʨʫʙʠʮʠʥ ʫ ʠʩʪʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʢʘʦ ʠ ʠʩʧʠʪʠʚʘʥʠ 

ʝʢʩʪʨʘʢʪʠ ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ.  

ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʪʦʢʦʤ ʥʦ˂ʠ ʰʪʦ ʩʝ ʩʤʘʪʨʘ ʥʫʣʪʠʤ ʪʨʝʥʫʪʢʦʤ ʠ ʥʘʢʦʥ ʧʝʨʠʦʜʘ 

ʠʥʢʫʙʘʮʠʿʝ ʦʜ 24, 48 ʠ 72 ʩʘʪʘ ʦʙʦʛʘ˂ʝʥʠ ʭʨʘʥˀʠʚʠ ʤʝʜʠʿʫʤ ʠʣʠ ʠʩʧʠʪʠʚʘʥʠ ʨʘʩʪʚʦʨʠ ʩʫ 

ʦʜʙʘʮʠʚʘʥʠ, ʘ ˂ʝʣʠʿʝ ʩʫ ʪʨʝʪʠʨʘʥʝ ʨʘʩʪʚʦʨʦʤ ʄʊʊ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 0,5 mg/mL ʫ 

ʬʦʩʬʘʪʥʦʤ ʧʫʬʝʨʫ. ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʫ ʪʨʘʿʘˁʫ ʦʜ 2 ʩʘʪʘ ʫ ʩʚʘʢʠ ʙʫʥʘʨʠ˂ ʿʝ ʜʦʜʘʪʦ ʧʦ 

150 ɛL DMSO ʫ ʮʠˀʫ ʨʘʩʪʚʘʨʘˁʘ ʬʦʨʤʠʨʘʥʠʭ ʢʨʠʩʪʘʣʘ ʬʦʨʤʘʟʘʥʘ. ʄʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ 

ʩʫ ʧʘʞˀʠʚʦ ʤʝʰʘʥʝ ʥʘ ʰʝʿʢʝʨʫ ʧʝʪ ʤʠʥʫʪʘ ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʦʯʠʪʘʥʘ ʚʨʝʜʥʦʩʪ ʦʧʪʠʯʢʝ 

ʛʫʩʪʠʥʝ ʥʘ ʯʠʪʘʯʫ ʟʘ ʤʠʢʨʦʪʠʨʘʨ ʧʣʦʯʝ (MRC UT-2100c, Holon, Israel) ʧʨʠ ʪʘʣʘʩʥʦʿ 
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ʜʫʞʠʥʠ ʦʜ 550 nm. ʉʚʘʢʠ ʝʢʩʧʝʨʠʤʝʥʪ ʿʝ ʧʦʥʦʚˀʝʥ ʪʨʠ ʧʫʪʘ ʫ ʢʚʘʜʨʠʧʣʠʢʘʪʫ ʢʘʢʦ ʙʠ ʩʝ 

ʦʩʠʛʫʨʘʣʘ ʪʘʯʥʦʩʪ ʨʝʟʫʣʪʘʪʘ. 

 

3.1.12.4. ʇʘʨʘʤʝʪʨʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ 

 

ʈʝʟʫʣʪʘʪʠ ʄʊʊ ʪʝʩʪʘ ʩʝ ʠʟʨʘʞʘʚʘʿʫ ʢʘʦ ʧʨʦʮʝʥʘʪ ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʝʜʥʦʩʪʠ ʢʦʥʪʨʦʣʥʠʭ 

ʫʟʦʨʘʢʘ ʟʘ ʢʦʿʝ ʩʝ ʘʨʙʠʪʨʘʣʥʦ ʫʟʠʤʘ ʜʘ ʿʝ ʚʨʝʜʥʦʩʪ 100%. ʉʪʝʧʝʥ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ (C(%)) 

ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʝʢʩʪʨʘʢʪʝ ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 10. 

 

ὅϷ
ᶻ

 (10) 

 

ɸ0 ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪ ʘʧʩʦʨʙʘʥʮʠʿʝ ʢʦʜ ʢʦʥʪʨʦʣʥʠʭ ʫʟʦʨʘʢʘ, ʘ ɸ ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪ 

ʘʧʩʦʨʙʘʥʮʠʿʝ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ. 

ɿʘ ʦʜʨʝʹʠʚʘˁʝ ʦʧʰʪʝ ʠʥʭʠʙʠʪʦʨʥʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʨʠʰ˂ʝʥ ʿʝ ʧʘʨʘʤʝʪʘʨ IC50 ʢʦʿʠ ʩʝ 

ʜʝʬʠʥʠʰʝ ʢʘʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʩʧʠʪʠʚʘʥʦʛ ʘʛʝʥʩʘ ʢʦʿʘ ʿʝ ʥʝʦʧʭʦʜʥʘ ʜʘ ʩʝ ʙʠʦʣʦʰʢʘ 

ʘʢʪʠʚʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ˂ʝʣʠʿʘ ʩʤʘˁʠ ʟʘ 50% 

ʀʥʜʝʢʩ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʢʘʦ ʦʜʥʦʩ IC50 ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ 

ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʧʨʝʤʘ ʥʝʪʨʘʥʩʬʦʨʤʠʩʘʥʦʿ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ (MRC-5) ʠ ʤʘʣʠʛʥʠʤ 

˂ʝʣʠʿʩʢʠʤ ʣʠʥʠʿʘʤʘ (MDA-MB231, HeLa, HCT-116). 

ʀʥʜʝʢʩ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʤʘˁʠ ʦʜ 2 ʫʢʘʟʫʿʝ ʜʘ ʠʩʧʠʪʠʚʘʥʘ ʩʫʧʩʪʘʥʮʘ ʠʩʧʦˀʘʚʘ 

ʥʝʩʧʝʮʠʬʠʯʥʫ (ʛʝʥʝʨʘʣʥʫ) ʪʦʢʩʠʯʥʦʩʪ, ʠʥʜʝʢʩ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʧʨʝʢʦ 2 ʫʢʘʟʫʿʝ ʜʘ 

ʠʩʧʠʪʠʚʘʥʘ ʩʫʧʩʪʘʥʮʘ ʠʩʧʦˀʘʚʘ ʩʝʣʝʢʪʠʚʥʫ ʪʦʢʩʠʯʥʦʩʪ, ʜʦʢ ʠʥʜʝʢʩ ʩʝʣʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʢʦ 3 ʫʢʘʟʫʿʝ ʜʘ ʠʩʧʠʪʠʚʘʥʘ ʩʫʧʩʪʘʥʮʘ ʠʩʧʦˀʘʚʘ ʠʟʨʘʟʠʪo ʩʝʣʝʢʪʠʚʥʫ ʪʦʢʩʠʯʥʦʩʪ (79).  

ɺʨʝʜʥʦʩʪʠ GI50, TGI ʠ LC50 ʩʫ ʠʟʨʘʯʫʥʘʪʝ ʟʘ ʩʚʘʢʠ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠ ʫʩʥʠʥʩʢʫ 

ʢʠʩʝʣʠʥʫ ʫ ʩʢʣʘʜʫ ʩʘ ʚʦʜʠʯʠʤʘ ʅʘʮʠʦʥʘʣʥʦʛ ʠʥʩʪʠʪʫʪʘ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʤʘʣʠʛʥʠʭ 

ʙʦʣʝʩʪʠ (National Cancer Institute - NCI). 

ɺʨʝʜʥʦʩʪ ʧʦʪʝʥʮʠʿʘʣʘ ʠʥʭʠʙʠʮʠʿʝ ʨʘʩʪʘ (ʝʥʛʣ. Growth inhibitory potential - GI50) 

ʧʨʝʜʩʪʘʚˀʘ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʧʨʠ ʢʦʿʦʿ ʚʘʞʠ ɱʝʜʥʘʯʠʥʘ 11: 

 
ᶻ

υπ (11) 

 

ʋ ʥʘʚʝʜʝʥʦʿ ʿʝʜʥʘʯʠʥʠ ʊ0 ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪ ʘʧʩʦʨʙʘʥʮʠʿʝ ʫ ʥʫʣʪʦʤ ʪʨʝʥʫʪʢʫ ʦʜʥʦʩʥʦ 

ʥʝʧʦʩʨʝʜʥʦ ʥʘʢʦʥ ʜʦʜʘʚʘˁʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ, ʘ ʊ ʧʨʝʜʩʪʘʚˀʘ ʘʧʩʦʨʙʘʥʮʠʿʫ ʥʘʢʦʥ 

24, 48 ʠ 72 ʩʘʪʘ ʠʟʣʦʞʝʥʦʩʪʠ ˂ʝʣʠʿʘ ʠʩʧʠʪʠʚʘʥʦʿ ʩʫʧʩʪʘʥʮʠ. ʇʘʨʘʤʝʪʘʨ C ʧʨʝʜʩʪʘʚˀʘ 

ʠʟʤʝʨʝʥʫ ʦʧʪʠʯʢʫ ʛʫʩʪʠʥʫ ʫ ʢʦʥʪʨʦʣʥʦʤ ʙʫʥʘʨʠ˂ʫ.  

ɺʨʝʜʥʦʩʪ ʫʢʫʧʥʝ ʠʥʭʠʙʠʮʠʿʝ ʨʘʩʪʘ (ʝʥʛʣ. ʊotal growth inhibition - TGI) ʧʨʝʜʩʪʘʚˀʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʧʨʠ ʢʦʿʦʿ ʚʘʞʠ ɱʝʜʥʘʯʠʥʘ 12: 

 
ᶻ

π (12) 

 

ʋ ʥʘʚʝʜʝʥʦʿ ʿʝʜʥʘʯʠʥʠ ʊ0 ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪ ʘʧʩʦʨʙʘʥʮʠʿʝ ʫ ʥʫʣʪʦʤ ʪʨʝʥʫʪʢʫ ʦʜʥʦʩʥʦ 

ʥʝʧʦʩʨʝʜʥʦ ʥʘʢʦʥ ʜʦʜʘʚʘˁʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ, ʘ ʊ ʧʨʝʜʩʪʘʚˀʘ ʘʧʩʦʨʙʘʥʮʠʿʫ ʥʘʢʦʥ 

24, 48 ʠ 72 ʩʘʪʘ ʠʟʣʦʞʝʥʦʩʪʠ ˂ʝʣʠʿʘ ʠʩʧʠʪʠʚʘʥʦʿ ʩʫʧʩʪʘʥʮʠ. ʇʘʨʘʤʝʪʘʨ C ʧʨʝʜʩʪʘʚˀʘ 

ʠʟʤʝʨʝʥʫ ʦʧʪʠʯʢʫ ʛʫʩʪʠʥʫ ʫ ʢʦʥʪʨʦʣʥʦʤ ʙʫʥʘʨʠ˂ʫ.  
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ɺʨʝʜʥʦʩʪ ʣʝʪʘʣʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 50 (ʝʥʛʣ. Lethal concentration 50 - LC50) ʧʨʝʜʩʪʘʚˀʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ ʧʨʠ ʢʦʿʦʿ ʚʘʞʠ ɱʝʜʥʘʯʠʥʘ 13: 

 
ᶻ

υπ (13) 

 

ʋ ʥʘʚʝʜʝʥʦʿ ʿʝʜʥʘʯʠʥʠ ʊ0 ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪ ʘʧʩʦʨʙʘʥʮʠʿʝ ʫ ʥʫʣʪʦʤ ʪʨʝʥʫʪʢʫ ʦʜʥʦʩʥʦ 

ʥʝʧʦʩʨʝʜʥʦ ʥʘʢʦʥ ʜʦʜʘʚʘˁʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ, ʘ ʊ ʧʨʝʜʩʪʘʚˀʘ ʘʧʩʦʨʙʘʥʮʠʿʫ ʥʘʢʦʥ 

24, 48 ʠ 72 ʩʘʪʘ ʠʟʣʦʞʝʥʦʩʪʠ ˂ʝʣʠʿʘ ʠʩʧʠʪʠʚʘʥʦʿ ʩʫʧʩʪʘʥʮʠ. ʇʘʨʘʤʝʪʘʨ C ʧʨʝʜʩʪʘʚˀʘ 

ʠʟʤʝʨʝʥʫ ʦʧʪʠʯʢʫ ʛʫʩʪʠʥʫ ʫ ʢʦʥʪʨʦʣʥʦʤ ʙʫʥʘʨʠ˂ʫ.  

ʋʢʦʣʠʢʦ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ ʥʘʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʠʩʫ ʫ ʠʩʧʠʪʠʚʘʥʦʤ ʦʧʩʝʛʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ, ˁʠʭʦʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʠʟʨʘʯʝʥʘ ʢʘʦ ʤʘˁʘ ʦʜ ʥʘʿʤʘˁʝ ʠʩʧʠʪʠʚʘʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʜʥʦʩʥʦ ʚʝ˂ʘ ʦʜ ʥʘʿʚʝ˂ʝ ʠʩʧʠʪʠʚʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ. 

ʂʦʥʘʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʭʦʜʘ ʝʢʩʧʝʨʠʤʝʥʘʪʘ ʠʟʨʘʞʝʥʝ ʩʫ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ. ɿʘ ʠʟʨʘʯʫʥʘʚʘˁʝ ʥʘʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ (IC50, GI50, TGI ʠ 

LC50) ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʙʝʩʧʣʘʪʥʘ ʘʧʣʠʢʘʮʠʿʘ ʟʘ Microsoft Office Excel ED50 plus v1.0 

(ʜʦʩʪʫʧʥʦ ʥʘ http://www.sciencegateway.org/protocols/cellbio/drug/data/). 

 

 ʀʩʧʠʪʠʚʘˁʝ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʝʬʝʢʪʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʘ ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

ʋ ʦʢʚʠʨʫ ʜʨʫʛʦʛ ʜʝʣʘ ʜʠʩʝʨʪʘʮʠʿʝ, ʠʩʧʠʪʠʚʘʥʠ ʩʫ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʪʠ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʜʠʙʝʥʟʦʬʫʨʘʥʩʢʦʛ ʿʝʜʠˁʝˁʘ - ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ, 

ʢʘʦ ʛʣʘʚʥʦʛ ʩʝʢʫʥʜʘʨʥʦʛ ʤʝʪʘʙʦʣʠʪʘ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ, ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ, ʢʘʦ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʤʝʭʘʥʠʟʤʠ 

ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʜʝʿʩʪʚʘ. ʅʘ ʦʩʥʦʚʫ ʬʠʪʦʭʝʤʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ 

ʝʢʩʪʨʘʢʘʪʘ, ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʠ ˁʠʭʦʚʦʛ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʦʜʨʝʹʝʥʦʛ ʫ in vitro ʫʩʣʦʚʠʤʘ, ʟʘ ʨʘʜ ʩʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʞʠʚʦʪʠˁʘʤʘ ʦʜʘʙʨʘʥ ʿʝ ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʢʘʦ ʝʢʩʪʨʘʢʪ ʩʘ ʥʘʿʠʟʨʘʞʝʥʠʿʠʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠʤ ʧʦʪʝʥʮʠʿʘʣʦʤ.  

 

3.2.1. ɸʥʠʤʘʣʥʠ ʧʨʦʪʦʢʦʣ 

 

3.2.1.1. ɽʪʠʯʢʠ ʘʩʧʝʢʪʠ  

 

ʉʚʝ ʘʥʘʣʠʟʝ, ʧʨʦʮʝʜʫʨʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʢʦʿʠ ʫʢˀʫʯʫʿʫ ʢʦʨʠʰ˂ʝˁʝ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ 

ʞʠʚʦʪʠˁʘ ʠʣʠ ʘʥʠʤʘʣʥʦʛ ʙʠʦʣʦʰʢʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʦʚʦʿ ʩʪʫʜʠʿʠ ʦʜʦʙʨʝʥʝ ʩʫ ʦʜ ʩʪʨʘʥʝ 

ɽʪʠʯʢe ʢʦʤʠʩʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʜʦʙʨʦʙʠʪʠ ʦʛʣʝʜʥʠʭ ʞʠʚʦʪʠˁʘ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ 

ʥʘʫʢa ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʉʨʙʠʿʘ (ɹʨʦʿ ʦʜʣʫʢʝ 01-7540). ʊʘʢʦʹʝ, ʩʚʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʧʨʦʮʝʜʫʨʝ ʠʟʚʝʜʝʥʝ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʜʠʨʝʢʪʠʚʦʤ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ 

86/609/EES ʟʘ ʟʘʰʪʠʪʫ ʞʠʚʦʪʠˁʘ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʠ ʜʨʫʛʝ ʥʘʫʯʥʝ 

ʩʚʨʭʝ, ɽʚʨʦʧʩʢʦʤ ʜʠʨʝʢʪʠʚʦʤ 2010/63/EU ʟʘ ʜʦʙʨʦʙʠʪ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʞʠʚʦʪʠˁʘ ʠ 

ʧʨʝʤʘ ʝʪʠʯʢʠʤ ʧʨʠʥʮʠʧʠʤʘ ɼʦʙʨʝ ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʧʨʘʢʩʝ (ʝʥʛʣ. Good Laboratory Practice 

- GLP). 
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3.2.1.2. ɼʠʟʘʿʥ ʩʪʫʜʠʿʝ 

 

ʋ ʦʢʚʠʨʫ ʜʨʫʛʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʦʜʨʘʩʣʠ Wistar albino ʧaʮʦʚʠ ʤʫʰʢʦʛ 

ʧʦʣʘ, ʩʪʘʨʦʩʪʠ 6-8 ʥʝʜʝˀʘ, ʪʝʣʝʩʥʝ ʤʘʩʝ 200-250 g. ʉʚʝ ʞʠʚʦʪʠˁʝ ʩʫ ʯʫʚʘʥʝ ʫ ʩʪʨʦʛʦ 

ʢʦʥʪʨʦʣʠʩʘʥʠʤ ʫʩʣʦʚʠʤʘ (ʪʝʤʧʝʨʘʪʫʨʘ 22 Ñ 2Áʉ, ʮʠʢʣʫʩ ʩʚʝʪʣʦʩʪ:ʪʘʤʘ 12:12 ʯʘʩʦʚʘ), ʜʦʢ 

ʩʫ ʚʦʜʘ ʠ ʭʨʘʥʘ ʙʠʣʠ ʜʦʩʪʫʧʥʠ ʫ ʜʦʚʦˀʥʦʿ ʢʦʣʠʯʠʥʠ ʜʘ ʠʭ ʞʠʚʦʪʠˁʝ ʢʦʥʟʫʤʠʨʘʿʫ ʧʨʝʤʘ 

ʧʦʪʨʝʙʠ (ad libitum). ɾʠʚʦʪʠˁʝ ʩʫ ʥʘʩʫʤʠʯʥʦ ʨʘʟʚʨʩʪʘʥʝ ʫ ʦʩʘʤ ʛʨʫʧʘ ʩʘ ʧʦ ʜʝʩʝʪ 

ʞʠʚʦʪʠˁʘ ʠ ʪʦ: 

 

1. ʂʦʥʪʨʦʣʥʘ ʛʨʫʧʘ (CTRL), ʟʜʨʘʚʝ ʞʠʚʦʪʠˁʝ - ʙʝʟ ʪʨʝʪʤʘʥʘ (n=10), 

2. ɻʨʫʧʘ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ ʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 1% (CMC) (n=10), 

3. ɻʨʫʧʘ ʞʠʚʦʪʠˁʘ ʢʦʿʠʤʘ ʿʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX) ʠʟʘʟʚʘʥʘ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ (n=10), 

4. ɻʨʫʧʘ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ ʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 1% (CMC + DOX) ʫ ʧʝʨʠʦʜʫ 28 ʜʘʥʘ, ʥʘʢʦʥ ʢʦʿʝʛ ʠʤ ʿʝ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʘ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ (n=10), 

5. ɻʨʫʧʘ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ (UA) ʫ ʧʝʨʠʦʜʫ ʦʜ 28 ʜʘʥʘ 

(n=10), 

6. ɻʨʫʧʘ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ (UA + DOX) ʫ ʧʝʨʠʦʜʫ 28 

ʜʘʥʘ, ʥʘʢʦʥ ʢʦʿʝʛ ʠʤ ʿʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʘ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ (n=10), 

7. ɻʨʫʧʘ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla (ɽ), ʫ ʧʝʨʠʦʜʫ ʦʜ 28 ʜʘʥʘ (n=10), 

8. ɻʨʫʧʘ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla (ɽ + DOX) ʫ ʧʝʨʠʦʜʫ 28 ʜʘʥʘ, ʥʘʢʦʥ ʢʦʿʝʛ ʠʤ ʿʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʠʟʘʟʚʘʥʘ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ (n=10). 

 

ʅʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ ʞʠʚʦʪʠˁʘʤʘ ʿʝ ʠʟʤʝʨʝʥ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ ʠ 

ʫʨʘʹʝʥʘ ʿʝ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʘ ʜʠʿʘʛʥʦʩʪʠʢʘ ʫ ʮʠˀʫ ʧʨʘ˂ʝˁʘ ʧʨʦʤʝʥʝ ʦʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ 

ʢʨʘʿʫ ʝʢʩʧʝʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ (ʤʝʪʦʜʝ ʩʫ ʜʝʪʘˀʥʠʿʝ ʦʧʠʩʘʥʝ ʫ ʇʦʛʣʘʚˀʫ 3.2.2.). 

 

3.2.1.3. ʀʟʘʟʠʚʘˁʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠʤʝʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

 

ɾʠʚʦʪʠˁʝ ʢʦʿʝ ʩʫ ʧʨʝʤʘ ʧʣʘʥʠʨʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʧʨʦʪʦʢʦʣʫ ʧʨʠʧʘʜʘʣʝ ʛʨʫʧʘʤʘ 

DOX, CMC + DOX, UA + DOX ʠ E + DOX ʪʨʝʪʠʨʘʥʝ ʩʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 28 ʜʘʥʘ ʥʘʢʦʥ 

ʧʦʯʝʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ, ʘ ʫ ʮʠˀʫ ʠʟʘʟʠʚʘˁʘ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. 

ɼʦʢʩʦʨʫʙʠʮʠʥ ʿʝ ʥʘʙʘʚˀʝʥ ʫ ʦʙʣʠʢʫ ʜʦʢʩʦʨʫʙʠʮʠʥ-ʭʠʜʨʦʭʣʦʨʠʜʘ ʧʨʠʧʨʝʤˀʝʥʦʛ ʫ 

ʦʙʣʠʢʫ ʨʘʩʪʚʦʨʘ ʟʘ ʠʥʬʫʟʠʿʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 2 mg/mL (Ebewe Pharm ES.M.B.H NFG. KG, 

Unterach, Austria). ʀʟʘʟʠʚʘˁʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠʤʝʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʘ 

ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʠʤʝʥʫ ʢʫʤʫʣʘʪʠʚʥʝ ʜʦʟʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʦʜ 15 mg/kg ʪʝʣʝʩʥʝ ʪʝʞʠʥʝ 

ʧʘʮʦʚʘ. ʆʚʘ ʜʦʟʘ ʧʦʢʘʟʘʣʘ ʩʝ ʢʘʦ ʝʬʠʢʘʩʥʘ ʫ ʠʟʘʟʠʚʘˁʫ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʫ ʧʨʝʪʭʦʜʥʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ (80). ɼʦʢʩʦʨʫʙʠʮʠʥ ʩʝ ʧʨʠʤʝˁʠʚʘʦ ʠʥʿʝʢʪʦʚʘˁʝʤ ʫ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʠ 

ʧʨʦʩʪʦʨ. ʂʘʢʦ ʙʠ ʩʚʝ ʞʠʚʦʪʠˁʝ ʠʤʘʣʝ ʠʩʪʠ ʪʨʝʪʤʘʥ ʫ ʛʨʫʧʘʤʘ ʢʦʜ ʢʦʿʠʭ ʥʠʿʝ ʙʠʣʦ 

ʧʨʝʜʚʠʹʝʥʦ ʠʟʘʟʠʚʘˁʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʞʠʚʦʪʠˁʘʤʘ ʿʝ ʫʙʨʠʟʛʘʥʘ ʘʜʝʢʚʘʪʥʘ 

ʟʘʧʨʝʤʠʥʘ ʬʠʟʠʦʣʦʰʢʦʛ ʨʘʩʪʚʦʨʘ. 
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3.2.1.4. ʊʨʝʪʤʘʥ ʞʠʚʦʪʠˁʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla 

 

ɾʠʚʦʪʠˁʝ ʢʦʿʝ ʩʫ ʧʨʝʤʘ ʧʣʘʥʠʨʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʧʨʦʪʦʢʦʣʫ ʧʨʠʧʘʜʘʣʝ ʛʨʫʧʘʤʘ 

E ʠ E + DOX ʪʨʝʪʠʨʘʥʝ ʩʫ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʦʜ 28 ʜʘʥʘ. ɽʢʩʪʨʘʢʪ ʿʝ ʟʘ ʧʨʠʤʝʥʫ ʧʨʠʧʨʝʤʘʥ ʪʘʢʦ ʰʪʦ ʿʝ ʨʘʩʪʚʘʨʘʥ ʫ 

ʤʠʥʠʤʘʣʥʦʿ ʢʦʣʠʯʠʥʠ ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ. ʂʦʣʠʯʠʥʘ ʨʘʩʪʚʦʨʘ 

ʝʢʩʪʨʘʢʪʘ ʥʝʦʧʭʦʜʥʦʛ ʟʘ ʧʨʠʤʝʥʫ ʛʘʚʘʞʦʤ ʦʜʨʝʹʠʚʘʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʪʝʣʝʩʥʝ ʪʝʞʠʥʝ 

ʞʠʚʦʪʠˁʝ ʥʘ ʜʘʥ ʧʨʠʤʝʥʝ ʪʘʢʦ ʜʘ ʜʦʟʘ ʙʫʜʝ 125 mg/kg ʪʝʣʝʩʥʝ ʪʝʞʠʥʝ ʞʠʚʦʪʠˁʝ. 

 

3.2.1.5. ʊʨʝʪʤʘʥ ʞʠʚʦʪʠˁʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ 

 

ɾʠʚʦʪʠˁʝ ʢʦʿʝ ʩʫ ʧʨʝʤʘ ʧʣʘʥʠʨʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʧʨʦʪʦʢʦʣʫ ʧʨʠʧʘʜʘʣʝ ʛʨʫʧʘʤʘ 

UA ʠ UA + DOX ʪʨʝʪʠʨʘʥʝ ʩʫ ʫʩʥʠʥʩʢʦʤ ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʦʜ 28 ʜʘʥʘ. ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ 

ʿʝ ʟʘ ʧʨʠʤʝʥʫ ʧʨʠʧʨʝʤʘʥʘ ʪʘʢʦ ʰʪʦ ʿʝ ʨʘʩʪʚʘʨʘʥʘ ʫ ʤʠʥʠʤʘʣʥʦʿ ʢʦʣʠʯʠʥʠ ʨʘʩʪʚʦʨʘ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ. ʂʦʣʠʯʠʥʘ ʨʘʩʪʚʦʨʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʝʦʧʭʦʜʥʦʛ ʟʘ 

ʧʨʠʤʝʥʫ ʛʘʚʘʞʦʤ ʦʜʨʝʹʠʚʘʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʪʝʣʝʩʥʝ ʪʝʞʠʥʝ ʞʠʚʦʪʠˁʝ ʥʘ ʜʘʥ ʧʨʠʤʝʥʝ ʪʘʢʦ 

ʜʘ ʜʦʟʘ ʙʫʜʝ 25 mg/kg ʪʝʣʝʩʥʝ ʪʝʞʠʥʝ ʞʠʚʦʪʠˁʝ. 

 

3.2.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ ʠ ʧʘʨʘʤʝʪʨʝ 

ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo 

 

3.2.2.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ 

 

ʅʘ ʩʘʤʦʤ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ (ʥʫʣʪʦʛ ʜʘʥʘ), ʩʚʠʤ ʞʠʚʦʪʠˁʘʤʘ 

ʠʟʤʝʨʝʥ ʿʝ ʩʠʩʪʦʣʥʠ ʠ ʜʠʿʘʩʪʦʣʥʠ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ, ʢʘʦ ʠ ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʘ ʤʝʪʦʜʦʤ ʨʝʧʥʝ 

ʧʣʝʪʠʟʤʦʛʨʘʬʠʿʝ, ʠ ʪʦ ʢʦʨʠʰ˂ʝˁʝʤ ʥʝʠʥʚʘʟʠʚʥʦʛ ʩʠʩʪʝʤʘ ʟʘ ʤʝʨʝˁʝ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʩʘ 

ʨʝʧʥʦʤ ʤʘʥʞʝʪʥʦʤ, ʧʨʠ ʯʝʤʫ ʩʝ ʧʨʝʢʦ ʨʝʧʥʦʛ ʩʝʥʟʦʨʘ ʨʝʛʠʩʪʨʫʿʝ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ ʫʥʫʪʘʨ 

ʢʨʚʥʦʛ ʩʫʜʘ (Rat Tail Cuff Method Blood Pressure Systems (MRBP-R), IITC Life Science Inc., 

Los Angeles, CA, USA; ʉʣʠʢʘ 3). ʇʦʰʪʦ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʨʘʟʣʠʢʘ ʫ ʚʨʝʜʥʦʩʪʠʤʘ ʩʠʩʪʦʣʥʦʛ 

ʠ ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ ʬʨʝʢʚʝʥʮʝ ʥʘ ʧʦʯʝʪʢʫ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘʢˀʫʯʝʥʦ 

ʿʝ ʜʘ ʩʫ ʛʨʫʧʝ ʭʦʤʦʛʝʥʝ. ʀʩʪʠ ʧʦʩʪʫʧʘʢ ʧʦʥʦʚˀʝʥ ʿʝ ʠ ʥʘ ʜʘʥ ʞʨʪʚʦʚʘˁʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʞʠʚʦʪʠˁʘ (31. ʜʘʥ) ʢʘʢʦ ʙʠ ʩʝ ʠʩʧʠʪʘʦ ʫʪʠʮʘʿ ʩʚʠʭ ʧʨʠʤʝˁʝʥʠʭ 

ʩʫʧʩʪʘʥʮʠ ʥʘ ʦʚʝ ʧʘʨʘʤʝʪʨʝ. ʄʝʨʝˁʝ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʩʚʠʤ ʧʘʮʦʚʠʤʘ ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʫ 

ʤʠʥʠʤʘʣʥʦ 5 ʧʦʥʘʚˀʘˁʘ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʠʟʨʘʞʝʥʠ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʩʚʠʭ ʤʝʨʝˁʘ ʩʘ 

ʩʪʘʥʜʘʨʜʥʦʤ ʜʝʚʠʿʘʮʠʿʦʤ. 
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ʉʣʠʢʘ 3: ʄʝʨʝˁʝ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ ʬʨʝʢʚʝʥʮʝ ʢʦʜ ʧʘʮʦʚʘ, ʫʧʦʪʨʝʙʦʤ ʘʧʘʨʘʪʘ 

Rat Tail Cuff Method Blood Pressure Systems (MRBP-R), IITC Life Science Inc., Los Angeles, 

CA, USA  

 

3.2.2.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʝ ʧʘʨʘʤʝʪʨʝ ʣʝʚʝ ʢʦʤʦʨʝ 

 

ʋʪʠʮʘʿ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ 

ʢʠʩʝʣʠʥʝ ʥʘ in vivo ʬʫʥʢʮʠʿʫ ʤʠʦʢʘʨʜʘ ʢʦʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʞʠʚʦʪʠˁʘ ʧʨʦʮʝˁʝʥ ʿʝ 

ʧʨʠʤʝʥʦʤ ʧʦʩʪʫʧʢʘ ʪʨʘʥʩʪʦʨʘʢʘʣʥʝ ʝʭʦʢʘʨʜʠʦʛʨʘʬʠʿʝ. ʋ ʮʠˀʫ ʧʨʦʚʝʨʝ ʭʦʤʦʛʝʥʦʩʪʠ 

ʛʨʫʧʘ ʩʚʝ ʞʠʚʦʪʠˁʝ ʩʫ ʧʦʜʚʨʛʥʫʪʝ ʦʚʦʤ ʧʦʩʪʫʧʢʫ ʧʨʝ ʧʦʯʝʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ 

ʧʨʦʪʦʢʦʣʘ (0. ʜʘʥʘ) ʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ (31. ʜʘʥʘ) ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ 

ʞʨʪʚʦʚʘˁʘ ʞʠʚʦʪʠˁʘ. ʇʨʝ ʧʦʯʝʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ ʥʠʿʝ ʫʪʨʚʨʹʝʥʦ 

ʧʦʩʪʦʿʘˁʝ ʨʘʟʣʠʢʝ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʤʝʹʫ ʛʨʫʧʘʤʘ ʯʠʤʝ ʿʝ ʧʦʪʚʨʹʝʥʘ 

ʭʦʤʦʛʝʥʦʩʪ ʛʨʫʧʘ. ɽʭʦʢʘʨʜʠʦʛʨʘʬʠʿʘ ʿʝ ʠʟʚʨʰʝʥʘ ʧʨʠʤʝʥʦʤ ʫʣʪʨʘʟʚʫʯʥʦʛ ʘʧʘʨʘʪʘ ʟʘ 

ʤʘʣʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʞʠʚʦʪʠˁʝ Hewlett-Packard Sonos 5500 (Andover, Massachusetts, 

USA; ʉʣʠʢʘ 4). ʇʨʝ ʝʭʦʩʦʥʦʛʨʘʬʩʢʦʛ ʧʨʝʛʣʝʜʘ ʞʠʚʦʪʠˁʝ ʩʫ ʘʥʝʩʪʝʟʠʨʘʥʝ ʧʨʠʤʝʥʦʤ 

ʢʦʤʙʠʥʦʚʘʥʦʛ ʘʥʝʩʪʝʪʠʯʢʦʛ ʧʨʝʧʘʨʘʪʘ ʢʩʠʣʘʟʠʥʘ (5 mg/kg) ʠ ʢʝʪʘʤʠʥʘ (75 mg/kg) 

ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ. ʇʦʜʝʰʘʚʘˁʝ ʫʨʝʹʘʿʘ ʟʘ ʨʘʜ ʙʠʣʦ ʿʝ ʩʣʝʜʝ˂ʝ: 2D ʤʦʜʘʣʠʪʝʪ ʩʥʠʤʘˁʘ 

ʫ ʜʫʛʦʿ ʧʘʨʘʩʪʝʨʥʘʣʥʦʿ ʦʩʠ, ʬʨʝʢʚʝʥʮʠʿʘ ʩʦʥʜʝ 15,0 MHz, ʢʫʨʩʦʨ ʫ ʄ ʤʦʜʘʣʠʪʝʪʫ ʨʘʜʘ 

ʧʦʩʪʘʚˀʝʥ ʿʝ ʧʝʨʧʝʥʜʠʢʫʣʘʨʥʦ ʥʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʠ ʩʝʧʪʫʤ ʠ ʟʘʜˁʠ ʟʠʜ ʣʝʚʝ ʢʦʤʦʨʝ 

(LV) ʫ ʥʠʚʦʫ ʧʘʧʠʣʘʨʥʠʭ ʤʠʰʠ˂ʘ. ʄʝʨʝʥʘ ʿʝ ʚʨʝʜʥʦʩʪ ʩʣʝʜʝ˂ʠʭ ʧʘʨʘʤʝʪʘʨʘ:  

 

- ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ (IVSs), 

- ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ (IVSd), 

- ʫʥʫʪʨʘʰˁʠ ʜʠʤʝʥʟʠʿʘ ʣʝʚʝ ʢʦʤʦʨʝ (LV) ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ (LVIDs) 

- ʫʥʫʪʨʘʰˁʘ ʜʠʤʝʥʟʠʿʘ LV ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ (LVIDd),  

- ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ LV ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ (LVPWs) ʠ 

- ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ LV ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ (LVPWd). 

 

ɺʨʝʜʥʦʩʪʠ ʩʚʠʭ ʥʘʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠʟʨʘʞʝʥʠ ʩʫ ʫ ʤʠʣʠʤʝʪʨʠʤʘ (mm). 
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ʌʨʘʢʮʠʦʥʦ ʩʢʨʘ˂ʝˁʝ ʠʟʨʘʯʫʥʘʪʘ ʿʝ ʠʟ ʄ-ʤʦʜʘʣʠʪʝʪʘ ʨʘʜʘ ʢʫʨʩʦʨʘ ʧʨʝʤʘ ɱʝʜʥʘʯʠʥʠ 14 

ʠ ʠʟʨʘʞʘʚʘ ʩʝ ʫ ʧʨʦʮʝʥʪʠʤʘ (FS%):  

 

FS=100Ĭ
(LVIDd-LVIDs)

LVIDd
 (14) 

 

ɽʿʝʢʮʠʦʥʘ ʬʨʘʢʮʠʿʘ ʩʝ ʪʘʢʦʹʝ ʠʟʨʘʞʘʚʘ ʫ ʧʨʦʮʝʥʪʠʤʘ (EF%), ʘ ʠʟʨʘʯʫʥʘʪʘ ʿʝ ʧʨʝʤʘ 

Teicholz ʬʦʨʤʫʣʠ (81), ʛʜʝ LVESV ʠ LVEDV ʧʨʝʜʩʪʘʚˀʘʿʫ ʝʥʜʩʠʩʪʦʣʥʠ ʠ ʝʥʜʜʠʿʘʩʪʦʣʥʠ 

ʚʦʣʫʤʝʥ ʣʝʚʝ ʢʦʤʦʨʝ, ʨʝʩʧʝʢʪʠʚʥʦ (ɱʝʜʥʘʯʠʥʠ 15).  

 

EF=100Ĭ
(LVEDV-LVESV)

LVEDV
 LVESV=

(7ĬLVIDs)

(2.4ĬLVIDs)
 LVEDV=

(7ĬLVIDd)

(2.4ĬLVIDd)
 (15) 

 

 
 

ʉʣʠʢʘ 4: ɽʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠ ʫʨʝʹʘʿ ʟʘ ʤʘʣʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʞʠʚʦʪʠˁʝ, Hewlett-

Packard Sonos 5500 (Andover, Massachusetts, USA) 
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3.2.2.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʩʨʮʘ ex vivo 

 

ɱʝʜʘʥ ʘʩʧʝʢʪ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʠʭ ʝʬʝʢʘʪʘ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠʩʧʠʪʘʥ ʿʝ ʦʜʨʝʹʠʚʘˁʝʤ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʤʝʪʦʜʦʤ ʧʦ Langendorff-ʫ. ʄʝʪʦʜʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʢʦʥʪʠʥʫʠʨʘʥʦʤ ʧʝʨʬʫʥʜʦʚʘˁʫ 

ʠʟʦʣʦʚʘʥʦʛ ʩʨʮʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʞʠʚʦʪʠˁʝ ʪʝʤʧʝʨʠʨʘʥʠʤ (37ÁC) Krebs-Henseleit-ʦʚʠʤ 

ʨʘʩʪʚʦʨʦʤ. ʆʚʘʿ ʨʘʩʪʚʦʨ ʠʤʘ ʦʧʪʠʤʘʣʘʥ ʦʜʥʦʩ ʩʚʠʭ ʩʘʩʪʦʿʘʢʘ (ʿʦʥʘ ʠ ʥʫʪʨʠʿʝʥʘʪʘ) ʢʦʿʠ ʩʫ 

ʥʝʦʧʭʦʜʥʠ ʟʘ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʥʦ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʤʠʦʢʘʨʜʘ (82). ʉʫʧʩʪʘʥʮʝ ʢʦʨʠʰ˂ʝʥʝ ʫ 

ʦʚʦʤ ʜʝʣʫ ʠʩʧʠʪʠʚʘˁʘ ʥʘʙʘʚˀʝʥʝ ʩʫ ʦʜ ʢʦʤʧʘʥʠʿʝ Sigma Aldrich (Sigma Aldrich, 

Burlington, Massachusetts, United States). ʇʦʨʝʜ ʪʦʛʘ ʫ ʨʝʟʝʨʚʦʘʨʫ ʩʝ ʨʘʩʪʚʦʨ 

ʢʦʥʪʠʥʫʠʨʘʥʦ ʦʙʦʛʘʫ˂ʿʝ ʛʘʩʥʦʤ ʩʤʝʰʦʤ ʢʠʩʝʦʥʠʢʘ (95%) ʠ ʫʛˀʝʥ-ʜʠʦʢʩʠʜʘ (5%). 

ʇʝʨʬʫʟʠʿʘ ʤʠʦʢʘʨʜʘ ʘʜʝʢʚʘʪʥʦ ʧʨʠʧʨʝʤˀʝʥʠʤ ʨʘʩʪʚʦʨʦʤ ʦʙʘʚˀʘ ʩʝ ʧʨʝʢʦ ʢʘʥʠʣʝ ʢʦʿʘ 

ʩʝ ʧʣʘʩʠʨʘ ʢʨʦʟ ʘʦʨʪʫ. ʇʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʠ ʧʨʦʪʦʢʦʣʠ ʠʩʧʠʪʠʚʘˁʘ ʬʫʥʢʮʠʦʥʠʩʘˁʘ 

ʠʟʦʣʦʚʘʥʠʭ ʞʠʚʦʪʠˁʩʢʠʭ ʤʠʦʢʘʨʜʘ ʤʝʪʦʜʦʤ ʧʦ Langendorff-ʫ, ʘʣʠ ʿʝ ʟʘ ʧʦʪʨʝʙʝ ʦʚʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ ʦʜʘʙʨʘʥʘ ʧʨʦʮʝʜʫʨʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʦʜʥʦʩʥʦ ʠʩʧʠʪʠʚʘˁʝ ʬʫʥʢʮʠʿʝ 

ʤʠʦʢʘʨʜʘ ʫʟ ʢʦʥʩʪʘʥʪʘʥ ʧʨʦʪʦʢ ʠ ʧʨʦʤʝʥʫ ʧʝʨʬʫʟʠʦʥʦʛ ʧʨʠʪʠʩʢʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 40-120 

ʮʝʥʪʠʤʝʪʘʨʘ ʚʦʜʝʥʦʛ ʩʪʫʙʘ (cmH2O) ʥʘʢʦʥ ʩʪʘʙʠʣʠʟʘʮʠʿʝ ʬʫʥʢʮʠʿʝ ʤʠʦʢʘʨʜʘ ʥʘ 

ʧʨʠʪʠʩʢʫ ʦʜ 70 cmH2O (83). ʄʝʨʝˁʝ ʩʝ ʧʦʥʘʚˀʘ ʥʘ ʟʘʜʘʪʠʤ ʚʨʝʜʥʦʩʪʠʤʘ (40, 60, 80, 100 

ʠ 120 cmH2O) ʜʚʘ ʧʫʪʘ ʧʨʠ ʯʝʤʫ ʩʝ ʧʨʚʠ ʧʝʨʠʦʜ ʩʤʘʪʨʘ ʢʦʥʪʨʦʣʥʠʤ, ʘ ʜʨʫʛʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ.  

ʅʘʢʦʥ ʠʟʦʣʦʚʘˁʘ, ʩʨʮʝ ʞʠʚʦʪʠˁʝ ʧʦʩʪʘʚˀʘ ʩʝ ʥʘ ʫʨʝʹʘʿ ʟʘ ʨʝʪʨʦʛʨʘʜʥʦ ʧʝʨʬʫʥʜʦʚʘˁʝ, 

ʜʦʢ ʩʝ ʫ ʣʝʚʫ ʢʦʤʦʨʫ ʫʙʘʮʫʿʝ ʩʝʥʟʦʨ (Transducer BS4 73-0184, Experimentaria Ltd, 

Budapest, Hungary), ʢʦʿʠ ʥʘʢʦʥ ʧʝʨʠʦʜʘ ʩʪʘʙʠʣʠʟʘʮʠʿʝ ʩʨʮʘ ʜʠʨʝʢʪʥʦ ʠ ʢʦʥʪʠʥʫʠʨʘʥʦ 

ʧʨʘʪʠ ʧʘʨʘʤʝʪʨʝ ʬʫʥʢʮʠʿʝ ʣʝʚʝ ʢʦʤʦʨʝ (ʊʘʙʝʣʘ 2): 

 

ʊʘʙʝʣʘ 2: ʇʘʨʘʤʝʪʨʠ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʩʨʮʘ ex vivo 

ʇʘʨʘʤʝʪʘʨ ʆʟʥʘʢʘ ʄʝʨʥʘ ʿʝʜʠʥʠʮʘ 

ʄʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ dp/dt max mmHg/s 

ʄʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ dp/dt min mmHg/s 

ʉʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ SLVP mmHg 

ɼʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ DLVP mmHg 

ʉʨʯʘʥʘ ʬʨʝʢʚʝʥʮʘ HR bpm 

ʃʝʛʝʥʜʘ: mmHg/s ï ʤʠʣʠʤʝʪʘʨ ʞʠʚʠʥʦʛ ʩʪʫʙʘ ʫ ʩʝʢʫʥʜʠ; mmHg/s ï ʤʠʣʠʤʝʪʘʨ 

ʞʠʚʠʥʦʛ ʩʪʫʙʘ; bpm ï ʝʥʛʣ. Beats per minute ï ʙʨʦʿ ʦʪʢʫʮʘʿʘ ʩʨʮʘ ʫ ʤʠʥʫʪʠ 

 

ʇʦʜʘʮʠ ʦ ʩʚʠʤ ʥʘʚʝʜʝʥʠʤ ʧʘʨʘʤʝʪʨʘ ʩʝ ʠʟ ʩʝʥʟʦʨʘ ʧʨʦʩʣʝʹʫʿʫ ʜʦ ʨʘʯʫʥʘʨʘ ʦʧʨʝʤˀʝʥʦʛ 

ʩʦʬʪʚʝʨʦʤ Spel Advanced HaemoSys v. 3.24 ʢʦʿʠ ʿʝ ʥʘʤʝˁʝʥ ʢʦʥʪʠʥʫʠʨʘʥʦʤ ʧʨʘ˂ʝˁʫ ʩʚʠʭ 

ʧʘʨʘʤʝʪʘʨʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʠ ˁʠʭʦʚʦʿ ʥʘʢʥʘʜʥʦʿ ʦʙʨʘʜʠ. 

ɺʨʝʜʥʦʩʪ ʢʦʨʦʥʘʨʥʦʛ ʧʨʦʪʦʢʘ (CF) ʦʜʨʝʹʠʚʘʥʘ ʿʝ ʬʣʫʦʤʝʪʨʠʿʩʢʠ ʦʜʥʦʩʥʦ ʧʨʠʢʫʧˀʘˁʝʤ 

ʢʦʨʦʥʘʨʥʦʛ ʚʝʥʩʢʦʛ ʝʬʣʫʝʥʪʘ ʪʦʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʚʨʝʜʥʦʩʪ ʿʝ ʠʟʨʘʞʝʥʘ ʢʘʦ ʟʘʧʨʝʤʠʥʘ 

ʝʬʣʫʝʥʪʘ ʧʨʠʢʫʧˀʝʥʘ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ (mL/min). ʂʦʨʦʥʘʨʥʠ ʚʝʥʩʢʠ ʝʬʣʫʝʥʪ ʿʝ 

ʧʨʠʢʫʧˀʝʥ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʧʝʨʬʫʟʠʦʥʠʤ ʧʨʠʪʠʩʮʠʤʘ ʫ ʦʧʩʝʛʫ ʦʜ 40-120 cmH2O. ɿʘ ʩʚʘʢʫ 

ʪʘʯʢʫ ʧʨʠʢʫʧˀʘˁʘ ʝʬʣʫʝʥʪʘ ʟʘʙʝʣʝʞʝʥʠ ʩʫ ʠ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠ 

ʧʘʨʘʤʝʪʨʠ. 
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3.2.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ ʢʨʚʠ, 

ʝʬʣʫʝʥʪʫ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ 

 

ʇʦ ʟʘʚʨʰʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ 31. ʜʘʥʘ ʦʜʥʦʩʥʦ ʪʨʝ˂ʝʛ ʜʘʥʘ ʦʜ ʧʨʠʤʝʥʝ 

ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʩʚʝ ʞʠʚʦʪʠˁʝ ʩʫ ʘʥʝʩʪʝʟʠʨʘʥʝ ʧʨʠʤʝʥʦʤ ʢʦʤʙʠʥʦʚʘʥʦʛ ʘʥʝʩʪʝʪʠʯʢʦʛ 

ʧʨʝʧʘʨʘʪʘ ʢʩʠʣʘʟʠʥʘ (5 mg/kg) ʠ ʢʝʪʘʤʠʥʘ (75 mg/kg) ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ ʠ ʞʨʪʚʦʚʘʥʝ 

ʧʦʩʪʫʧʢʦʤ ʜʝʢʘʧʠʪʘʮʠʿʝ ʥʘʢʦʥ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ. ʋ ʪʦʢʫ ʞʨʪʚʦʚʘˁʘ 

ʧʨʠʢʫʧˀʝʥʝ ʩʫ ʜʚʝ ʝʧʨʫʚʝʪʝ ʢʨʚʠ ʠ ʪʦ ʿʝʜʘʥ ʫʟʦʨʘʢ ʧʫʥʝ ʢʨʚʠ ʫ ʝʧʨʫʚʝʪʫ ʩʘ ʥʘʪʨʠʿʫʤ-

ʮʠʪʨʘʪʦʤ ʢʘʦ ʘʥʪʠʢʦʘʛʫʣʘʥʩʦʤ ʠ ʜʨʫʛʠ ʫʟʦʨʘʢ ʫ ʝʧʨʫʚʝʪʫ ʩʘ ʛʝʣʦʤ ʟʘ ʩʝʧʘʨʘʮʠʿʫ ʩʝʨʫʤʘ.  

ʋʟʦʨʘʢ ʧʫʥʝ ʢʨʚʠ ʿʝ ʮʝʥʪʨʠʬʫʛʠʨʘʥ (3000 rpm, 10 ʤʠʥʫʪʘ) ʫ ʮʠˀʫ ʦʜʚʘʿʘˁʘ ʢʨʚʥʠʭ 

ʝʣʝʤʝʥʘʪʘ ʦʜ ʧʣʘʟʤʝ. ʇʦ ʦʜʚʘʿʘˁʫ ʧʣʘʟʤʝ ʝʨʠʪʨʦʮʠʪʠ ʩʫ ʠʩʧʠʨʘʥʠ ʩʘ ʪʨʦʩʪʨʫʢʦ ʚʝ˂ʦʤ 

ʟʘʧʨʝʤʠʥʦʤ ʬʠʟʠʦʣʦʰʢʦʛ ʨʘʩʪʚʦʨʘ ʧʨʠ ʯʝʤʫ ʿʝ ʧʦʩʪʫʧʘʢ ʧʦʥʦʚˀʝʥ ʪʨʠ ʧʫʪʘ. ʅʘ ʢʨʘʿʫ ʩʝ 

ʫ ʠʩʧʨʘʥʝ ʝʨʠʪʨʦʮʠʪʝ ʜʦʜʘʿʝ ʣʝʜʝʥʦ ʭʣʘʜʥʘ ʜʝʩʪʠʣʦʚʘʥʘ ʚʦʜʘ ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʫʟʦʨʘʢ 

ʚʦʨʪʝʢʩʫʿʝ ʫ ʮʠˀʫ ʜʦʙʠʿʘˁʘ ʣʠʟʘʪʘ ʝʨʠʪʨʦʮʠʪʘ. ʉʚʠ ʫʟʦʨʮʠ ʩʫ ʧʦʜʝˀʝʥʠ ʫ ʘʣʠʢʚʦʪʝ 

ʤʘˁʠʭ ʟʘʧʨʝʤʠʥʘ ʠ ʯʫʚʘʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ -20ÁC ʜʦ ʩʧʨʦʚʦʹʝˁʘ ʘʥʘʣʠʟʘ. 

ʉʝʨʫʤ ʿʝ ʢʦʨʠʰ˂ʝʥ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ ʠ ʦʜʨʝʹʠʚʘˁʝ 

ʧʘʨʘʤʝʪʘʨʘ ʠʥʬʣʘʤʘʮʠʿʝ ELISA ʤʝʪʦʜʦʤ, ʧʣʘʟʤʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ 

ʩʠʩʪʝʤʩʢʠʭ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (ʠʥʜʝʢʩʘ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʤʝʨʝʥʦʛ ʢʘʦ 

TBARS, ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ (ʆ2
.-), ʥʠʪʨʠʪʘ (NO2

-) ʠ ʚʦʜʦʥʠʢ-ʧʝʨʦʢʩʠʜʘ (H2O2)), 

ʜʦʢ ʿʝ ʣʠʟʘʪ ʝʨʠʪʨʦʮʠʪʘ ʢʦʨʠʰ˂ʝʥ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʝʥʟʠʤʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ 

ʫ ʩʠʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (ʢʘʪʘʣʘʟʝ (CAT), ʩʫʧʝʨʦʢʩʠʜ-ʜʠʩʤʫʪʘʟʝ (SOD) ʠ 

ʨʝʜʫʢʦʚʘʥʦʛ ʛʣʫʪʘʪʠʦʥʘ (GSH)). ʉʚʘ ʤʝʨʝˁʘ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ 

ʩʧʨʦʚʝʜʝʥʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ Shimadzu UV-1800 (Shimadzu, Kyoto, Japan), ʘ 

ʭʝʤʠʢʘʣʠʿʝ ʩʫ ʥʘʙʘʚˀʝʥʝ ʦʜ ʢʦʤʧʘʥʠʿʝ Sigma Aldrich (Sigma Aldrich, Burlington, 

Massachusetts, United States). 

 

3.2.3.1. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, 

ʆ2
.-, NO2

- ʠ H2O2) 

 

ʈʝʘʢʪʠʚ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʠʥʜʝʢʩʘ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘ ʨʘʩʪʚʦʨ 

ʪʠʦʙʘʨʙʠʪʫʨʥʝ ʢʠʩʝʣʠʥʝ (1%) ʫ ʙʘʟʥʦʿ ʩʨʝʜʠʥʠ ʢʦʿʘ ʩʝ ʦʙʝʟʙʝʹʫʿ ʝ ʥʘʪʨʠʿʫʤ-

ʭʠʜʨʦʢʩʠʜʦʤ. ɽʢʩʧʝʨʠʤʝʥʪ ʩʝ ʠʟʚʦʜʠ ʪʘʢʦ ʰʪʦ ʩʝ ʫ ʢʦʥʠʯʥʝ ʤʠʢʨʦʪʫʙʝ ʦʪʧʠʧʝʪʠʨʘ 400 

ÕL ʫʟʦʨʢʘ ʧʣʘʟʤʝ ʠ 200 ÕL ʪʨʠʭʣʦʨʝʪʘʥʩʢʝ ʢʠʩʝʣʠʥʝ (28%). ʉʣʝʜʝ˂ʠ ʢʦʨʘʢ ʧʦʜʨʘʟʫʤʝʚʘʦ 

ʿʝ ʠʥʢʫʙʘʮʠʿʫ ʥʘ -20ÁC ʫ ʪʨʘʿʘˁʫ ʦʜ 10 ʤʠʥʫʪʘ, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʤʠʢʨʦʪʫʙʝ ʮʝʥʪʨʠʬʫʛʠʨʘʥʝ 

(10 ʤʠʥʫʪʘ, 15000 ʦʙʨʪʘʿʘ ʫ ʤʠʥʫʪʫ). ɿʘʧʨʝʤʠʥʘ ʦʜ 400 ÕL ʩʫʧʝʨʥʘʪʘʥʪʘ ʢʦʿʠ ʩʝ ʦʜʚʦʿʠʦ 

ʥʘʢʦʥ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʿʝ ʧʦʤʝʰʘʥʘ ʩʘ 100 ÕL ʧʨʝʪʭʦʜʥʦ ʧʨʠʧʨʝʤˀʝʥʦʛ ʨʝʘʢʪʠʚʘ ʫ 

ʩʪʘʢʣʝʥʠʤ ʝʧʨʫʚʝʪʘʤʘ. ʈʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʿʝ ʠʥʢʫʙʠʨʘʥʘ ʥʘ ʚʦʜʝʥʦʤ ʢʫʧʘʪʠʣʫ (100ʦʉ) ʫ 

ʪʨʘʿʘˁʫ ʦʜ 15 ʤʠʥʫʪʘ, ʘ ʥʘʢʦʥ ʪʦʛʘ ʿʝ ʭʣʘʹʝʥʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʪʨʘʿʘˁʫ ʦʜ 10 

ʤʠʥʫʪʘ. ʄʝʨʝˁʝ ʘʧʩʦʨʙʘʥʮʝ ʚʨʰʝʥʦ ʿʝ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 530 nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ 

ʧʨʦʙʫ ʢʦʿʘ ʿʝ ʫʤʝʩʪʦ ʫʟʦʨʢʘ ʩʘʜʨʞʘʣʘ ʜʝʩʪʠʣʦʚʘʥʫ ʚʦʜʫ.  

ʇʨʠʧʨʝʤʘ ʨʝʘʢʪʠʚʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʧʦʨʜʨʘʟʫʤʝʚʘ ʤʝʰʘˁʝ 0,1 

mM EDTA, 0,1 mM NBT, 0,1 mg/mL ʞʝʣʘʪʠʥʘ ʠ 50 mM ʧʫʬʝʨʘ ʢʦʿʠ ʯʠʥʝ ʭʣʦʨʦʚʦʜʦʥʠʯʥʘ 

ʢʠʩʝʣʠʥʘ ʠ ʪʨʠʩ(ʭʠʜʨʦʢʩʠʤʝʪʠʣ)-ʘʤʠʥʦʤʝʪʘʥ (TRIS). ʇʨʠ ʩʘʤʦʤ ʦʜʨʝʹʠʚʘˁʫ ʤʝʰʘ ʩʝ 

950 ɛL ʧʨʝʪʭʦʜʥʦ ʧʨʠʧʨʝʤˀʝʥʦʛ ʨʝʘʢʪʠʚʘ ʠ 50 ɛL ʫʟʦʨʢʘ ʧʣʘʟʤʝ. ʄʝʨʝˁʝ ʘʧʩʦʨʙʘʥʮʝ 

ʚʨʰʠ ʩʝ ʥʘ 550 nm ʠ ʪʦ ʪʦʢʦʤ ʪʨʠ ʤʠʥʫʪʘ ʧʨʠ ʯʝʤʫ ʩʝ ʥʘ ʩʚʘʢʠʭ 60 ʩʝʢʫʥʜʠ ʚʨʰʠ ʤʝʰʘˁʝ 

ʨʝʘʢʮʠʦʥʝ ʩʤʝʰʪʝ. ʄʝʨʝˁʝ ʘʧʩʦʨʙʘʥʮʝ ʚʨʰʠ ʩʝ ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ ʢʦʿʘ ʫʤʝʩʪʦ 

ʫʟʦʨʢʘ ʧʣʘʟʤʝ ʩʘʜʨʞʠ ʜʝʩʪʠʣʦʚʘʥʫ ʚʦʜʫ 

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʘʟʦʪ-ʤʦʥʦʢʩʠʜʘ ʤʝʨʝʥʘ ʿʝ ʧʦʩʨʝʜʥʦ, ʦʜʥʦʩʥʦ ʦʜʨʝʹʠʚʘˁʝʤ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʥʠʪʨʠʪʘ ʫ ʫʟʦʨʢʫ. ɿʘ ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʥʠʪʨʠʪʘ ʢʦʨʠʩʪʠ ʩʝ Griess-ʦʚ ʨʝʘʛʝʥʩ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ɸʣʝʢʩʘʥʜʘʨ ʂʦʯʦʚʠ˂ 

 

35 

 

ʢʦʿʠ ʯʠʥʝ ʿʝʜʥʘʢʝ ʟʘʧʨʝʤʠʥʝ (125 ɛL) ʩʫʣʬʘʥʠʣʥʝ ʢʠʩʝʣʠʥʝ (1%) ʠ N-(1-

ʥʘʬʪʠʣ)ʝʪʠʣʝʥʜʠʘʤʠʥ ʜʠʭʠʜʨʦʭʣʦʨʠʜʘ (NEDA). ʄʝʰʘˁʝʤ ʦʚʠʭ ʩʫʧʩʪʘʥʮʝ ʜʦʙʠʿʘ ʩʝ 

ʢʦʤʧʣʝʢʩʥʦ ʿʝʜʠˁʝˁʝ ˀʫʙʠʯʘʩʪʝ ʙʦʿʝ. ʇʨʠʣʠʢʦʤ ʠʟʚʦʹʝˁʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʫ ʢʦʥʠʯʥʝ 

ʤʠʢʨʦʪʫʙʝ ʜʦʜʘʿʫ ʩʝ ʨʝʜʦʤ: ʧʝʨʭʣʦʨʥʘ ʢʠʩʝʣʠʥʘ (100 ÕL), EDTA (20 mM, 400 ÕL) ʠ 

ʫʟʦʨʘʢ ʧʣʘʟʤʝ (200 ÕL). ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥʘ ʩʤʝʰʘ ʩʝ ʚʦʨʪʝʢʩʫʿʝ ʠ ʠʥʢʫʙʠʨʘ ʥʘ -20ÁC ʫ 

ʪʨʘʿʘˁʫ ʦʜ 15 ʤʠʥʫʪʘ, ʘ ʧʦʪʦʤ ʩʝ ʮʝʥʪʨʠʬʫʛʠʨʘ (10 ʤʠʥʫʪʘ, 6000 ʦʙʨʪʘʿʘ ʫ ʤʠʥʫʪʫ). 

ʅʘʩʪʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʩʝ ʦʜʣʠʚʘ, ʘ ʫ ʧʨʝʮʠʧʠʪʘʪ ʩʝ ʜʦʜʘʿʝ ʢʘʣʠʿʫʤ-ʢʘʨʙʦʥʘʪ (220 ɛL). ʋ 

ʥʦʚʝ ʝʧʨʫʚʝʪʝ ʧʠʧʝʪʠʨʘ ʩʝ ʝʢʩʪʨʘʢʪ ʧʨʝʮʠʧʠʪʘʪʘ (200 ɛL), Griess-ʦʚ ʨʝʘʛʝʥʩ (250 ɛL) ʠ 

ʧʫʬʝʨ (ʘʤʦʥʠʿʘʯʥʠ ʧʫʬʝʨ, pH=9, 125 ɛL). ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʪʨʘʿʘˁʫ ʦʜ 15 ʤʠʥʫʪʘ ʤʝʨʠ ʩʝ ʘʧʩʦʨʙʘʥʮʘ ʥʘ 550 nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ ʢʦʿʘ ʫʤʝʩʪʦ 

ʫʟʦʨʢʘ ʩʘʜʨʞʠ ʜʝʩʪʠʣʦʚʘʥʫ ʚʦʜʫ.  

ʈʝʘʢʮʠʦʥʫ ʩʤʝʰʫ ʧʨʠʣʠʢʦʤ ʦʜʨʝʹʠʚʘˁʘ ʚʦʜʦʥʠʢ ʧʝʨʦʢʩʠʜʘ (H2O2) ʯʠʥʝ ʨʝʜʦʤ ʫʟʦʨʘʢ 

ʧʣʘʟʤʝ (200 ÕL), ʬʝʥʦʣ-ʮʨʚʝʥʦ (PRS) (800 ÕL) ʠ ʧʝʨʦʢʩʠʜʘʟʘ ʨʝʥʘ (ʝʥʛʣ. Horseradish 

peroxidase - POD) (10 ÕL). POD ʩʝ ʜʦʜʘʿʝ ʥʘ ʢʨʘʿʫ ʢʘʦ ʠʥʠʮʠʿʘʪʦʨ ʨʝʘʢʮʠʿʝ. ʄʝʨʝˁʝ 

ʘʧʩʦʨʙʘʥʮʝ ʚʨʰʠ ʩʝ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 610 nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ ʢʦʿʘ ʫʤʝʩʪʦ 

ʫʟʦʨʢʘ ʩʘʜʨʞʠ ʝʢʚʠʚʘʣʝʥʪʥʫ ʟʘʧʨʝʤʠʥʫ ʜʝʩʪʠʣʦʚʘʥʝ ʚʦʜʝ.  

 

3.2.3.2. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ GSH) 

 

ʆʜʨʝʹʠʚʘˁʝ ʢʘʪʘʣʘʟʝ, ʝʥʟʠʤʘ ʥʝʦʧʭʦʜʥʦʛ ʟʘ ʥʝʫʪʨʘʣʠʩʘˁʝ ʥʘʩʪʘʣʦʛ ʚʦʜʦʥʠʢ-ʧʝʨʦʢʩʠʜʘ, 

ʦʜʚʠʿʘ ʩʝ ʫ ʜʚʘ ʢʦʨʘʢʘ. ʋ ʧʨʚʦʤ ʢʦʨʘʢʫ ʚʨʰʠ ʩʝ ʧʨʝʜʧʨʠʧʨʝʤʘ ʣʠʟʘʪʘ ʝʨʠʪʨʦʮʠʪʘ ʟʘ ʜʘˀʠ 

ʝʢʩʧʝʨʠʤʝʥʪ ʠ ʪʦ ʪʘʢʦ ʰʪʦ ʩʝ ʧʦʤʝʰʘʿʫ ʣʠʟʘʪ ʝʨʠʪʨʦʮʠʪʘ (50 ÕL), ʝʪʘʥʦʣ (100 ÕL) ʠ 

ʜʝʩʪʠʣʦʚʘʥʘ ʚʦʜʘ (10 mL). ʋ ʥʦʚʝ ʢʦʥʠʯʥʝ ʤʠʢʨʦʪʫʙʝ ʦʪʧʠʧʝʪʠʨʘ ʩʝ ʧʫʬʝʨ ʟʘ ʢʘʪʘʣʘʟʫ 

(20 mM EDTA, 50 ÕL), ʧʨʝʪʭʦʜʥʦ ʧʨʠʧʨʝʤˀʝʥ ʣʠʟʘʪ ʝʨʠʪʨʦʮʠʪʘ (100 ÕL) ʠ ʚʦʜʦʥʠʢ-

ʧʝʨʦʢʩʠʜ (20 mM, 1 mL). ʈʝʘʢʮʠʿʘ ʩʝ ʧʨʘʪʠ ʢʠʥʝʪʠʯʢʠ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 230 nm, 

ʧʨʠ ʯʝʤʫ ʩʝ ʟʘ ʩʚʘʢʠ ʫʟʦʨʘʢ ʤʝʨʠ ʘʧʩʦʨʙʘʥʮʘ ʫ ʰʝʩʪ ʪʨʝʥʫʪʘʢʘ ʫ ʿʝʜʥʘʢʠʤ ʚʨʝʤʝʥʩʢʠʤ 

ʠʥʪʝʨʚʘʣʠʤʘ. ʂʦʥʘʯʘʥ ʨʝʟʫʣʪʘʪ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʧʦ ʰʝʤʠ.  

ʆʜʨʝʹʠʚʘˁʝ ʝʥʟʠʤʘ SOD ʩʝ ʚʨʰʠ ʪʘʢʦ ʰʪʦ ʩʝ ʧʨʠʧʨʝʤʠ ʩʣʝʜʝ˂ʘ ʨʝʘʢʮʠʦʥʘ ʩʤʝʰʘ. ʃʠʟʘʪ 

ʝʨʠʪʨʦʮʠʪʘ (100 ÕL) ʩʝ ʤʝʰʘ ʩʘ ʘʜʨʝʥʘʣʠʥʦʤ (100 ÕL) ʫ ʧʨʠʩʫʩʪʚʫ ʢʘʨʙʦʥʘʪʥʦʛ ʧʫʬʝʨʘ 

(1 mL). ɸʧʩʦʨʙʘʥʮʘ ʩʝ ʤʝʨʠ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 470 nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ ʢʦʿʘ 

ʫʤʝʩʪʦ ʫʟʦʨʢʘ ʩʘʜʨʞʠ ʜʝʩʪʠʣʦʚʘʥʫ ʚʦʜʫ.  

ʆʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʨʝʜʫʢʦʚʘʥʦʛ ʛʣʫʪʘʪʠʦʥʘ (GSH) ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʨʝʜʦʢʩ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʦʚʦʿ ʿʝʜʠˁʝˁʘ ʠ ʦʜʚʠʿʘ ʩʝ ʫ ʜʚʘ ʢʦʨʘʢʘ. ʋ ʧʨʚʦʤ ʢʦʨʘʢʫ ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʧʨʠʧʨʝʤʠʪʠ ʧʨʝʮʠʧʠʪʘʮʠʦʥʠ ʧʫʬʝʨ ʢʦʿʠ ʩʘʜʨʞʠ ʥʘʪʨʠʿʫʤ-ʭʣʦʨʠʜ, ʥʘʪʨʠʿʫʤʦʚʫ ʩʦ 

EDTA ʠ ʤʝʪʘʬʦʩʬʦʨʥʫ ʢʠʩʝʣʠʥʫ. ʇʨʠʧʨʝʤˀʝʥʠ ʧʨʝʮʠʧʠʪʘʮʠʦʥʠ ʧʫʬʝʨ (385 ÕL) ʩʝ 

ʤʝʰʘ ʩʘ ʫʟʦʨʢʦʤ ʣʠʟʘʪʘ ʝʨʠʪʨʦʮʠʪʘ (50 ÕL) ʠ ʨʘʩʪʚʦʨʦʤ EDTA (0,1%, 100 ÕL). ʆʚʘʢʦ 

ʧʨʠʧʨʝʤˀʝʥʘ ʩʤʝʰʘ ʦʩʪʘʚʠ ʩʝ ʜʘ ʠʥʢʫʙʠʨʘ ʥʘ -20ÁC ʫ ʪʨʘʿʘˁʫ ʦʜ 15 ʤʠʥʫʪʘ, ʥʘʢʦʥ ʯʝʛʘ 

ʩʫ ʮʝʥʪʨʠʬʫʛʠʨʘʥʠ (10 ʤʠʥʫʪʘ, 4000 ʦʙʨʪʘʿʘ ʫ ʤʠʥʫʪʫ). ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ, ʫ ʚʠʜʫ 

ʩʫʧʝʨʥʘʪʘʥʪʘ, ʜʦʙʠʿʘ ʝʢʩʪʨʘʢʪ ʣʠʟʘʪʘ ʝʨʠʪʨʦʮʠʪʘ. ʋ ʜʨʫʛʦʤ ʢʦʨʘʢʫ ʦʜʤʝʨʘʚʘ ʩʝ ʝʢʩʪʨʘʢʪ 

ʣʠʟʘʪʘ ʝʨʠʪʨʦʮʠʪʘ (300 ÕL) ʠ ʤʝʰʘ ʩʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʭʠʜʨʦʛʝʥʬʦʩʬʘʪʘ (750 ÕL) ʠ 

ʨʘʩʪʚʦʨʦʤ 5,5-ʜʠʪʠʦʙʠʩ-6,2-ʥʠʪʨʦʙʝʥʟʦʝʚʝ ʢʠʩʝʣʠʥʝ (DTNB, 100 ÕL). ʆʚʘʢʦ 

ʧʨʠʧʨʝʤˀʝʥʘ ʨʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʩʝ ʦʩʪʘʚʠ ʜʘ ʠʥʢʫʙʠʨʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʪʨʘʿʘˁʫ 

ʦʜ 10 ʤʠʥʫʪʘ, ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʤʝʨʠ ʘʧʩʦʨʧʮʠʿʘ ʟʨʘʯʝˁʘ ʫʟʦʨʢʘ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 

420nm ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʝʧʫ ʧʨʦʙʫ, ʢʦʿʘ ʫʤʝʩʪʦ ʫʟʦʨʢʘ ʩʘʜʨʠ ʩʣʘʧʫ ʧʨʦʙʫ. ʋ ʮʠˀʫ 

ʠʟʨʘʯʫʥʘʚʘˁʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ GSH ʚʨʰʠ ʩʝ ʬʦʨʤʠʨʘˁʝ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ ʤʝʨʝˁʝʤ 

ʘʧʩʦʨʙʘʥʮʝ ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʜʘ GSH ʫ ʩʝʨʠʿʠ ʧʦʟʥʘʪʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ. 
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3.2.3.3. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ 

 

ʋ ʧʨʠʢʫʧˀʝʥʠʤ ʫʟʦʨʮʠʤʘ ʢʦʨʦʥʘʨʥʦʛ ʚʝʥʩʢʦʛ ʝʬʣʫʝʥʪʘ ʧʨʠ ʩʚʘʢʦʤ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʧʝʨʬʫʟʠʦʥʦʛ ʧʨʠʪʠʩʢʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʠ ʩʫ ʦʜʨʝʹʝʥʠ ʙʠʦʣʦʰʢʠ ʤʘʨʢʝʨʠ 

ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ: ʠʥʜʝʢʩ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʤʝʨʝʥ ʢʘʦ TBARS, ʩʫʧʝʨʦʢʩʠʜ-

ʘʥʿʦʥ ʨʘʜʠʢʘʣ (ʆ2
.-), ʥʠʪʨʠʪʠ (NO2

-) ʠ ʚʦʜʦʥʠʢ-ʧʝʨʦʢʩʠʜ (H2O2). ɿʘ ʦʜʨʝʹʠʚʘˁʝ ʩʫ 

ʢʦʨʠʰ˂ʝʥʝ ʧʨʦʮʝʜʫʨʝ ʦʧʠʩʘʥʝ ʫ ʇʦʛʣʘʚˀʫ 3.2.3.1. ʫʟ ʤʦʜʠʬʠʢʘʮʠʿʫ ʜʘ ʩʝ ʫʤʝʩʪʦ ʫʟʦʨʢʘ 

ʩʝʨʫʤʘ ʢʦʨʠʩʪʠ ʢʦʨʦʥʘʨʥʠ ʚʝʥʩʢʠ ʝʬʣʫʝʥʪ ʠ ʜʘ ʩʝ ʢʘʦ ʩʣʝʧʘ ʧʨʦʙʘ ʢʦʨʠʩʪʠ Krebs-

Henseleit-ʦʚ ʨʘʩʪʚʦʨ ʫʤʝʩʪʦ ʜʝʩʪʠʣʦʚʘʥʝ ʚʦʜʝ. 

 

3.2.3.4. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

 

ʅʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʠʩʧʠʪʠʚʘˁʘ ʬʫʥʢʮʠʿʝ ʤʠʦʢʘʨʜʘ ex vivo ʤʝʪʦʜʦʤ ʧʦ Langendorff-ʫ ʩʨʮʝ 

ʿʝ ʧʘʞˀʠʚʦ ʫʢʣʦˁʝʥʦ ʩʘ ʢʘʥʠʣʝ ʠ ʦʜʚʦʿʝʥ ʿʝ ʿʝʜʘʥ ʜʝʦ ʤʠʦʢʘʨʜʘ ʟʘ ʠʩʧʠʪʠʚʘˁʝ 

ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ ʩʘʤʦʤ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ. ʋʟʦʨʘʢ ʤʠʦʢʘʨʜʘ ʯʫʚʘʥ ʿʝ ʥʘ -

80ÁC ʜʦ ʠʟʚʦʹʝˁʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. ʋʟʦʨʘʢ ʟʘ ʘʥʘʣʠʟʫ ʧʨʠʧʨʝˀʝʥ ʿʝ ʪʘʢʦ ʰʪʦ ʿʝ ʦʜʤʝʨʝʥʦ 

300 Õg ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ, ʜʦʜʘʪʦ ʿʝ 3 mL ʬʦʩʬʘʪʥʦʛ ʧʫʬʝʨʘ ʠ ʚʨʰʝʥʘ ʿʝ ʭʦʤʦʛʝʥʠʟʘʮʠʿʘ 

ʢʦʨʠʰ˂ʝˁʝʤ ʤʝʭʘʥʠʯʢʦʛ ʨʦʪʘʮʠʦʥʦʛ ʭʦʤʦʛʝʥʠʟʘʪʦʨʘ. ʅʘʢʦʥ ʭʦʤʦʛʝʥʠʟʘʮʠʿʝ ʩʚʠ ʫʟʦʨʮʠ 

ʩʫ ʮʝʥʪʨʠʬʫʛʠʨʘʥʠ 15 ʤʠʥʫʪʘ ʥʘ 6000 ʦʙʨʪʘʿʘ ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 4ÁC. ʅʘʢʦʥ 

ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʦʜʚʦʿʝʥ ʿʝ ʩʫʧʝʨʥʘʪʘʥʪ ʢʦʿʠ ʿʝ ʫ ʜʘˀʝʤ ʪʦʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʢʦʨʠʰ˂ʝʥ 

ʢʘʦ ʫʟʦʨʘʢ.  

ʆʜʨʝʹʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʠʥʜʝʢʩ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʤʝʨʝʥ ʢʘʦ TBARS, 

ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣ (ʆ2
.-), ʥʠʪʨʠʪʠ (NO2

-), ʚʦʜʦʥʠʢ-ʧʝʨʦʢʩʠʜ (H2O2), ʢʘʪʘʣʘʟʘ 

(CAT), ʩʫʧʝʨʦʢʩʠʜ-ʜʠʩʤʫʪʘʟʘ (SOD) ʠ ʨʝʜʫʢʦʚʘʥʠ ʛʣʫʪʘʪʠʦʥ (GSH). ɿʘ ʦʜʨʝʹʠʚʘˁʝ ʩʫ 

ʢʦʨʠʰ˂ʝʥʝ ʧʨʦʮʝʜʫʨʝ ʦʧʠʩʘʥʝ ʫ ʇʦʛʣʘʚˀʠʤʘ 3.2.3.1. ʠ 3.2.3.2. ʫʟ ʤʦʜʠʬʠʢʘʮʠʿʫ ʜʘ ʩʝ 

ʫʤʝʩʪʦ ʫʟʦʨʢʘ ʩʝʨʫʤʘ ʠ ʣʠʟʘʪʘ ʝʨʠʪʨʦʮʠʪʘ ʢʦʨʠʩʪʠ ʩʫʧʝʨʥʘʪʘʥʪ ʪʢʠʚʥʦʛ ʭʦʤʦʛʝʥʘʪʘ. 

ʈʝʟʫʣʪʘʪʠ ʩʫ ʠʟʨʘʞʝʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʩʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ. 

 

3.2.4. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ 

ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ 

 

ʇʨʠʢʫʧˀʘˁʝ ʫʟʦʨʘʢʘ ʢʨʚʠ ʠ ˁʠʭʦʚʘ ʧʨʠʧʨʝʤʘ ʟʘ ʜʘˀʫ ʘʥʘʣʠʟʫ ʧʨʝʪʭʦʜʥʦ ʿʝ ʦʧʠʩʘʥʘ ʫ 

ʇʦʛʣʘʚˀʫ 3.2.3. 

ʀʟ ʫʟʦʨʘʢʘ ʩʝʨʫʤʘ ʦʜʨʝʹʝʥʘ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ, C-

ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ (ʢʘʦ ʩʠʩʪʝʤʩʢʦʛ ʤʘʨʢʝʨʘ ʠʥʬʣʘʤʘʮʠʿʝ) ʠ ʨʘʟʣʠʯʠʪʠʭ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ (ʠʥʪʝʨʣʝʫʢʠʥ-1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥ-8 (IL-8)) ʠ 

ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ (ʠʥʪʝʨʣʝʫʢʠʥ-4 (IL-4), ʠʥʪʝʨʣʝʫʢʠʥ-10 (IL-10) ʠ ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʠ 

ʬʘʢʪʦʨ ʨʘʩʪʘ ɓ (TGF-ɓ)) ʮʠʪʦʢʠʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʘ Th1 ʠ Th2 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. ʉʚʠ 

ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʨʠ ʦʜʨʝʹʝʥʠ ʩʫ ʠʤʫʥʦʝʥʟʠʤʩʢʠʤ ʪʝʩʪʦʤ ʚʠʩʦʢʝ ʦʩʝʪˀʠʚʦʩʪʠ ʠ 

ʩʝʣʝʢʪʠʚʥʦʩʪʠ (ʝʥʛʣ. Enzyme-Linked Immunosorbent Assay - ɽLISA). ʆʚʘ ʤʝʪʦʜʘ ʿʝ 

ʦʜʘʙʨʘʥʘ ʟʙʦʛ ʤʦʛʫ˂ʥʦʩʪʠ ʦʜʨʝʹʠʚʘˁʘ ʥʠʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʩʧʝʮʠʬʠʯʥʠʭ ʘʥʪʠʛʝʥʘ ʫ 

ʫʟʦʨʮʠʤʘ ʩʝʨʫʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʞʠʚʦʪʠˁʘ. ɿʘ ʠʟʚʦʹʝˁʝ ʦʚʝ ʤʝʪʦʜʝ ʥʘʙʘʚˀʝʥʠ ʩʫ 

ʢʦʤʝʨʮʠʿʘʣʥʦ ʜʦʩʪʫʧʥʠ ʢʠʪʦʚʠ ʢʦʤʧʘʪʠʙʠʣʥʠ ʩʘ ʘʥʪʠʛʝʥʠʤʘ ʧʨʠʩʫʪʥʠʤ ʫ ʩʝʨʫʤʫ ʧʘʮʦʚʘ 

ʧʨʦʠʟʚʦʹʘʯʘ .  

Sandwich ELISA je ʿʝʜʘʥ ʦʜ ʥʘʟʘʩʪʫʧˀʝʥʠʿʠʭ ʪʠʧʦʚʘ ʝʥʟʠʤʩʢʦʛ ʠʤʫʥʦʩʦʨʙʝʥʪʥʦʛ ʪʝʩʪʘ 

ʢʦʜ ʢʦʛʘ ʩʝ ʫ ʦʩʥʦʚʠ ʮʠˀʘʥʠ ʘʥʪʠʛʝʥ ʬʠʢʩʠʨʘ ʠʟʤʝʹʫ ʜʚʘ ʘʥʪʠʪʝʣʘ ï ʘʥʪʠʪʝʣʘ ʟʘ ʭʚʘʪʘˁʝ 

(Capture antibody) ʠ ʘʥʪʠʪʝʣʘ ʟʘ ʜʝʪʝʢʮʠʿʫ (Detection antibody). ɸʥʪʠʪʝʣʦ ʟʘ ʜʝʪʝʢʮʠʿʫ ʿʝ 
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ʦʙʠʯʥʦ ʢʦˁʫʛʦʚʘʥʦ ʩʘ ʝʥʟʠʤʦʤ ʠ ʪʦ ʥʘʿʯʝʰ˂ʝ ʧʝʨʦʢʩʠʜʘʟʦʤ ʧʦʨʝʢʣʦʤ ʠʟ ʨʝʥʘ (ʝʥʛʣ. 

Horseradish peroxidase ï HRP) ʠ ʜʦʜʘʿʝ ʩʝ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝ ʦʜʨʝʹʠʚʘˁʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠˀʘʥʦʛ ʘʥʪʠʛʝʥʘ. ʎʝʦ ʝʢʩʧʝʨʠʤʝʥʪ ʩʧʨʦʚʦʜʠ ʩʝ ʫ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʠ ʩʘ 

96 ʙʫʥʘʨʠ˂ʘ ʢʦʿʘ ʿʝ ʦʙʠʯʥʦ ʫʥʘʧʨʝʜ ʧʨʝʚʫʯʝʥʘ ʩʣʦʿʝʤ ʘʥʪʠʪʝʣʘ ʟʘ ʭʚʘʪʘˁʝ. ʂʦʥʢʨʝʪʥʠ 

ʢʦʨʘʮʠ ʫ ʘʥʘʣʠʟʠ ʟʘʚʠʩʝ ʦʜ ʫʧʫʪʩʪʚʘ ʧʨʦʠʟʚʦʹʘʯʘ ʟʘ ʢʦʥʢʨʝʪʘʥ ʢʠʪ, ʘʣʠ ʩʫ ʩʣʝʜʝ˂ʠ 

ʢʦʨʘʮʠ ʦʙʠʯʥʦ ʩʘʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ ʩʚʘʢʦʛ ʦʜ ʧʨʦʪʦʢʦʣʘ:  

 

1. ʇʨʠʧʨʝʤʘ ʩʪʘʥʜʘʨʜʘ ʫ ʩʝʨʠʿʠ ʦʧʘʜʘʿʫ˂ʠʭ ʜʚʦʩʪʨʫʢʠʭ ʠʣʠ ʣʦʛʘʨʠʪʘʤʩʢʠʭ 

ʨʘʟʙʣʘʞʝˁʘ. ʉʪʘʥʜʘʨʜʠ ʩʫ ʥʝʦʧʭʦʜʥʠ ʜʘ ʙʠ ʩʝ ʢʦʥʩʪʨʫʠʩʘʣʘ ʢʘʣʠʙʨʘʮʠʦʥʘ 

ʢʨʠʚʘ ʠ ʦʜʨʝʜʠʣʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʮʠˀʘʥʦʛ ʘʥʪʠʛʝʥʘ ʫ ʫʟʦʨʢʫ. ʇʦʨʝʜ ʪʦʛʘ 

ʩʪʘʥʜʘʨʜʠ ʥʘʤ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʿʝ ʮʝʣʘ ʧʨʦʮʝʜʫʨʘ 

ʘʜʝʢʚʘʪʥʦ ʩʧʨʦʚʝʜʝʥʘ. 

2. ʇʨʠʧʨʝʤʘ ʫʟʦʨʘʢʘ, ʦʙʠʯʥʦ ʩʝʨʫʤʘ, ʪʘʢʦ ʰʪʦ ʩʝ ʨʘʟʙʣʘʞʫʿʫ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ 
ʦʜʥʦʩʫ ʧʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ (ʦʙʠʯʥʦ ʫ ʦʧʩʝʛʫ 4-100 ʧʫʪʘ).  

3. ɼʦʜʘʚʘˁʝ ʩʪʘʥʜʘʨʜʘ ʠ ʫʟʦʨʘʢʘ ʫ ʧʨʝʠʥʢʫʙʠʨʘʥʫ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʫ ʧʨʠ ʯʝʤʫ 

ʩʝ ʩʚʘʢʠ ʦʜ ˁʠʭ ʜʦʜʘʿʝ ʫ ʜʫʧʣʠʢʘʪʫ. ʅʘʢʦʥ ʜʦʜʘʚʘˁʘ ʫʟʦʨʘʢʘ ʠ ʩʪʘʥʜʘʨʜʘ 

ʩʣʝʜʠ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʿʝ. 

4. ʀʩʧʠʨʘˁʝ ʧʣʦʯʝ (ʘʫʪʦʤʘʪʩʢʦ ʠʣʠ ʤʘʥʫʝʣʥʦ) ʢʦʨʠʰ˂ʝˁʝʤ ʧʫʬʝʨʘ ʟʘ ʠʩʧʠʨʘˁʝ 

(Wash buffer). ʇʫʬʝʨ ʟʘ ʠʩʧʠʨʘˁʝ ʩʘʜʨʞʠ ʧʦʚʨʰʠʥʩʢʠ ʘʢʪʠʚʥʝ ʤʘʪʝʨʠʿʝ ʠ ʦʚʘʿ 

ʢʦʨʘʢ ʠʤʘ ʟʘ ʮʠˀ ʜʘ ʫʢʣʦʥʠ ʘʥʪʠʛʝʥʝ ʢʦʿʠ ʩʝ ʥʠʩʫ ʚʝʟʘʣʠ ʟʘ ʘʥʪʠʪʝʣʦ ʟʘ 

ʭʚʘʪʘˁʝ. ɿʘʧʨʝʤʠʥʘ ʧʫʬʝʨʘ ʟʘ ʠʩʧʠʨʘˁʝ, ʢʘʦ ʠ ʙʨʦʿ ʧʦʥʘʚˀʘˁʘ ʧʦʩʪʫʧʢʘ 

ʠʩʧʠʨʘˁʘ ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʫʧʫʪʩʪʚʦʤ ʧʨʦʠʟʚʦʹʘʯʘ.  

5. ʅʘʢʦʥ ʠʩʧʠʨʘˁʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʩʫʰʠʪʠ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʫ, ʘʣʠ ʪʘʢʦʹʝ ʪʨʝʙʘ 
ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʜʘ ʙʫʥʘʨʠ˂ʠ ʥʝ ʦʩʪʘʥʫ ʩʫʚʠ ʫ ʜʫʞʝʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ. 

6. ɼʦʜʘʚʘˁʝ ʘʥʪʠʪʝʣʘ ʟʘ ʜʝʪʝʢʮʠʿʫ ʠ ʠʥʢʫʙʘʮʠʿʘ. ʀʥʢʫʙʘʮʠʿʘ ʩʝ ʦʙʠʯʥʦ ʩʧʨʦʚʦʜʠ 

ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʠʣʠ ʥʘ 37 oC ʫ ʠʥʢʫʙʘʪʦʨʫ. ʊʨʘʿʘˁʝ ʠʥʢʫʙʘʮʠʿʝ 

ʜʝʬʠʥʠʩʘʥʦ ʿʝ ʫʧʫʪʩʪʚʦʤ ʧʨʦʠʟʚʦʹʘʯʘ.  

7. ʀʩʧʠʨʘˁʝ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ (ʢʘʦ ʫ ʢʦʨʘʮʠʤʘ 4 ʠ 5) 

8. ʅʘʢʦʥ ʧʦʥʦʚʥʦʛ ʠʩʧʠʨʘˁʘ ʫ ʙʫʥʘʨʠ˂ʝ ʩʝ ʜʦʜʘʿʝ ʝʥʟʠʤ ʢʦˁʫʛʦʚʘʥ ʩʘ 

ʩʪʨʝʧʪʘʚʠʜʠʥʦʤ ʢʦʿʠ ˂ʝ ʩʝ ʚʝʟʘʪʠ ʟʘ ʙʠʦʪʠʥʠʣʦʚʘʥʦ ʘʥʪʠʪʝʣʦ ʟʘ ʜʝʪʝʢʮʠʿʫ. 

9. ʀʥʢʫʙʘʮʠʿʘ (ʧʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ) ʠ ʠʩʧʠʨʘˁʝ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ (ʢʘʦ 
ʫ ʢʦʨʘʮʠʤʘ 4 ʠ 5) ʫ ʮʠˀʫ ʫʢʣʘˁʘˁʘ ʘʥʪʠʪʝʣʘ ʢʦʿʘ ʥʠʩʫ ʚʝʟʘʣʘ ʢʦˁʫʛʘʪ 

ʩʪʨʝʧʪʘʚʠʜʠʥʘ ʠ HRP.  

10. ɼʦʜʘʚʘˁʝ ʭʨʦʤʦʬʦʨʥʦʛ ʩʫʧʩʪʨʘʪʘ ʠ ʪʦ ʫ ʥʘʿʚʝ˂ʝʤ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ 

ʪʨʠʤʝʪʠʣʙʝʥʟʠʜʠʥ (TMB) ʢʦʿʠ ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʚʝ ʧʣʘʚʝ ʙʦʿʝ ʫ ʙʫʥʘʨʠ˂ʠʤʘ, ʧʨʠ 

ʯʝʤʫ ʠʥʪʝʥʟʠʪʝʪ ʦʙʦʿʝʥʦʩʪʠ ʜʠʨʝʢʪʥʦ ʟʘʚʠʩʠ ʦʜ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʥʪʠʛʝʥʘ 

ʧʨʠʩʫʪʥʝ ʫ ʫʟʦʨʢʫ.  

11. ɼʦʜʘʚʘˁʝ ʨʘʩʪʚʦʨʘ ʟʘ ʟʘʫʩʪʘʚˀʘˁʝ ʨʝʘʢʮʠʿʝ (Stop solution) ʢʦʿʠ ʿʝ ʦʙʠʯʥʦ ʥʝʢʘ 

ʿʘʢʘ ʢʠʩʝʣʠʥʘ (ʭʣʦʨʦʚʦʜʦʥʠʯʥʘ (HCl) ʠʣʠ ʩʫʤʧʦʨʥʘ (H2SO4)) ʧʨʠ ʯʝʤʫ ʜʦʣʘʟʠ 

ʜʦ ʧʨʦʤʝʥʝ ʙʦʿʝ ʠʟ ʧʣʘʚʝ ʫ ʞʫʪʫ.  

12. ʄʝʨʝˁʝ ʘʧʩʦʨʙʘʥʮʝ ʠʣʠ ʦʧʪʠʯʢʝ ʛʫʩʪʠʥʝ ʫʟʦʨʢʘ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʪʘʣʘʩʥʠʤ 
ʜʫʞʠʥʘʤʘ (ʦʙʠʯʥʦ 450 nm ʠʣʠ 492 nm) ʢʦʨʠʰ˂ʝˁʝʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ELISA 

ʯʠʪʘʯʘ (Auto Microplate reader (MRC VT 2100C, Holon, Israel; ʉʣʠʢʘ 5)) 

13. ʆʙʨʘʜʘ ʧʦʜʘʪʘʢʘ ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʢʦʥʩʪʨʫʠʩʘˁʝ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ ʥʘ 
ʦʩʥʦʚʫ ʠʟʤʝʨʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʥʪʠʛʝʥʘ ʫ ʙʫʥʘʨʠ˂ʠʤʘ ʛʜʝ ʩʫ ʩʝ ʥʘʣʘʟʠʣʠ 

ʩʪʘʥʜʘʨʜʠ, ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʥʪʠʛʝʥʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʫʟʦʨʮʠʤʘ ʠ 

ʩʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ. 
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ʉʣʠʢʘ 5: ɽLISA ʯʠʪʘʯ (Auto Microplate reader (MRC VT 2100C, Holon, Israel)) (ɸ); 

ʀʟʛʣʝʜ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʝ ʧʦ ʜʦʜʘʚʘˁʫ ʨʘʩʪʚʦʨʘ ʟʘ ʟʘʫʩʪʘʚˀʘˁʝ ʨʝʘʢʮʠʿʝ ʠ ʧʨʦʤʝʥʠ 

ʙʦʿʝ ʠʟ ʧʣʘʚʝ ʫ ʞʫʪʠ (ɹ)  

 

3.2.4.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ 

 

ʅʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ ʩʚʠʤ ʞʠʚʦʪʠˁʘʤʘ ʫʟʝʪ ʿʝ ʫʟʦʨʘʢ ʢʨʚʠ ʠʟ ʨʝʧʥʝ 

ʚʝʥʝ ʫ ʮʠˀʫ ʠʟʜʚʘʿʘˁʘ ʩʝʨʫʤʘ, ʦʜʨʝʹʠʚʘˁʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ ʫ ʩʝʨʫʤʫ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʭʦʤʦʛʝʥʦʩʪʠ ʛʨʫʧʘ. ʋʟʦʨʢʦʚʘˁʝ ʢʨʚʠ ʟʘ ʜʦʙʠʿʘˁʝ ʩʝʨʫʤʘ ʥʘ ʢʨʘʿʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ ʧʨʝʪʭʦʜʥʦ ʿʝ ʦʧʠʩʘʥʦ ʫ ʜʝʣʫ 3.2.3. ʀʟ ʩʝʨʫʤʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʞʠʚʦʪʠˁʘ ʧʦ ʟʘʚʨʰʝʪʢʫ ʧʨʦʪʦʢʦʣʘ ʦʜʨʝʹʝʥʘ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ C-

ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ ((CRP) (ng/mL) Rat hs-CRP (High Sensitivity C-Reactive Protein) 

ELISA kit (FineTest, Wuhan, China)), ʣʘʢʪʘʪ-ʜʝʭʠʜʨʦʛʝʥʘʟʝ ((LDH) (ng/mL) Rat Rat LDHa 

(L-lactate dehydrogenase A chain) ELISA kit (FineTest, Wuhan, China)), 

ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʝ ʄB ((CK-MB) (pg/mL) Rat CK-MB (Creatine kinase MB isoenzyme) 

ELISA kit (FineTest, Wuhan, China)) ʠ ʪʨʦʧʦʥʠʥʘ I ((TnI) (pg/mL) Rat Tn-I/TNNI3 (cardiac 

troponin I) ELISA kit (FineTest, Wuhan, China)). ʉʚʠ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʨʠ ʦʜʨʝʹʝʥʠ ʩʫ 

ʧʨʠʤʝʥʦʤ ʢʦʤʝʨʮʠʿʘʣʥʠʭ ʢʠʪʦʚʘ ʧʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ. 

 

3.2.4.2. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ 

 

ʋ ʮʠˀʫ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʫʟʦʨʮʠ ʩʝʨʫʤʘ 

ʜʦʙʠʿʝʥʠ ʠʟ ʢʨʚʠ ʞʠʚʦʪʠˁʘ ʧʨʠʣʠʢʦʤ ʞʨʪʚʦʚʘˁʘ ʢʘʦ ʰʪʦ ʿʝ ʦʧʠʩʘʥʦ ʫ ʜʝʣʫ 3.2.3. 

ʀʟʤʝʨʝʥʝ ʩʫ ʢʦʥʮʝʥʨʘʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ (ʠʥʪʝʨʣʝʫʢʠʥ-1Ŭ (IL-1Ŭ) ʠ 

ʠʥʪʝʨʣʝʫʢʠʥ-8 (IL-8)) ʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ (ʠʥʪʝʨʣʝʫʢʠʥ-4 (IL-4), ʠʥʪʝʨʣʝʫʢʠʥ-10 (IL-

10) ʠ ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʠ ʬʘʢʪʦʨ ʨʘʩʪʘ ɓ (TGF-ɓ)) ʮʠʪʦʢʠʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʘ Th1 ʠ Th2 

ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. ʉʚʝ ʘʥʘʣʠʟʝ ʫʨʘʹʝʥʝ ʩʫ ʧʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ. 

 

ʂʘʢʦ ʙʠ ʩʝ ʧʨʦʮʝʥʠʦ ʫʪʠʮʘʿ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ Th1 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʧʨʘ˂ʝʥʘ ʿʝ ʩʝʨʫʤʩʢʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ IL-1Ŭ (pg/mL) ʠ IL-8 (pg/mL) ʧʨʠʤʝʥʦʤ 

ʩʣʝʜʝ˂ʠʭ ʢʦʤʝʨʮʠʿʘʣʥʠʭ ʢʠʪʦʚʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ sandwich ɽLISA 

ʤʝʪʦʜʠ: 

- Rat IL-1Ŭ ELISA Kit (Cloud - Clone Corporation, Katy, Texas, USA) 

- Rat IL-8 ELISA Kit (AbClonal, Woburn, Massachusetts, USA)  
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ʂʘʢʦ ʙʠ ʩʝ ʧʨʦʮʝʥʠʦ ʫʪʠʮʘʿ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ Th2 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʧʨʘ˂ʝʥʘ ʿʝ ʩʝʨʫʤʩʢʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ IL-4 (pg/mL) ʠ IL-10 (pg/mL) ʧʨʠʤʝʥʦʤ 

ʩʣʝʜʝ˂ʠʭ ʢʦʤʝʨʮʠʿʘʣʥʠʭ ʢʠʪʦʚʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ sandwich ɽLISA 

ʤʝʪʦʜʠ: 

- Rat IL-4 ELISA Kit (Elabscience, Wuhan, China) 

- Rat IL-10 ELISA DuoSet (R&D systems, Mineapolis, Minnesota, USA) 

 

ʆʜʨʝʹʠʚʘˁʝ IL-10 ʨʘʟʣʠʢʦʚʘʣʦ ʩʝ ʦʜ ʦʜʨʝʹʠʚʘˁʘ ʩʚʠʭ ʜʨʫʛʠʭ ʠʥʪʝʨʣʝʫʢʠʥʘ ʧʦʰʪʦ ʿʝ ʟʘ 

ʦʜʨʝʹʝʥ ʢʦʨʠʰ˂ʝʥ ʩʝʪ, ʘ ʥʝ ʢʦʤʝʨʮʠʿʘʣʥʠ ʢʠʪ ʰʪʦ ʟʥʘʯʠ ʜʘ ʤʠʢʨʦʪʠʪʘʨ ʧʣʦʯʘ ʩʘ 96 

ʙʫʥʘʨʠ˂ʘ ʥʠʿʝ ʙʠʣʘ ʫʥʘʧʨʝʜ ʧʨʠʧʨʝʤˀʝʥʘ ʚʝ˂ ʿʝ ʫ ʧʨʠʧʨʝʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘ ʫ ʧʨʘʟʥʝ 

ʙʫʥʘʨʠ˂ʝ ʜʦʜʘʚʘʥʦ ʧʨʠʤʘʨʥʦ capture ʘʥʪʠʪʝʣʦ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʩʣʝʜʠʣʘ ʠʥʢʫʙʘʮʠʿʘ ʫ 

ʪʨʘʿʘˁʫ ʦʜ 12 ʯʘʩʦʚʘ ʫ ʠʥʢʫʙʘʪʦʨʫ ʥʘ 37oC, ʟʘʰʪʠ˂ʝʥʦ ʦʜ ʩʚʝʪʣʦʩʪʠ. ʅʘʢʦʥ ʦʚʘʢʚʝ 

ʧʨʠʧʨʝʤʝ ʧʣʦʯʝ ʩʣʝʜʠʣʘ ʿʝ ʧʨʦʮʝʜʫʨʘ ʢʦʿʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʩʪʫʧʢʦʤ ʦʧʠʩʘʥʠʤ ʫ 

ʇʦʛʣʘʚˀʫ 3.2.4. ɼʦʜʘʪʥʫ ʨʘʟʣʠʢʫ ʧʨʝʜʩʪʘʚˀʘ ʠ ʥʝʦʧʭʦʜʥʦʩʪ ʜʦʜʘʚʘˁʘ ʘʛʝʥʘʩʘ ʢʦʿʠ ˂ʝ 

ʩʧʨʝʯʠʪʠ ʥʝʩʧʝʮʠʬʠʯʥʦ ʚʝʟʠʚʘˁʝ ʘʥʪʠʛʝʥʘ ʟʘ ʘʥʪʠʪʝʣʦ (ʛʦʚʝʹʠ ʩʝʨʫʤʩʢʠ ʘʣʙʫʤʠʥ ʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 0,1%)  

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʠʥʪʝʨʣʝʫʢʠʥʘ ʫ ʮʠˀʫ ʧʨʘ˂ʝˁʘ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʬʫʥʢʮʠʿʫ ʤʠʦʢʘʨʜʘ ʧʨʘ˂ʝʥʘ ʿʝ 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ TGF-ɓ (pg/mL) ʢʦʿʠ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʤ ʩʚʦʿʩʪʚʠʤʘ ʠ 

ʨʘʩʪʦʤ ʫ ʩʣʫʯʘʿʫ ʧʦʩʪʦʿʘˁʘ ʨʝʤʦʜʝʣʦʚʘˁʘ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ. ʂʦʥʮʝʥʪʨʘʮʠʿʘ TGF-ɓ ʿʝ 

ʦʜʨʝʹʝʥʘ ʧʨʠʤʝʥʦʤ ʢʦʤʝʨʮʠʿʘʣʥʦʛ ʢʠʪʘ Rat TGF-ɓ ELISA Kit (Elabscience, Wuhan, China) 

ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʿ sandwich ɽLISA ʤʝʪʦʜʠ. 

 

3.2.5. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ 

 

ʅʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ ʦʧʠʩʘʥʦʛ ʫ ʇʦʛʣʘʚˀʫ 3.2.2.3., ʩʨʮʘ ʩʫ 

ʫʢʣʦˁʝʥʘ ʩʘ ʩʠʩʪʝʤʘ ʟʘ ʨʝʪʨʦʛʨʘʜʥʫ ʧʝʨʬʫʟʠʿʫ, ʠʟʤʝʨʝʥʘ ʠʤ ʿʝ ʤʘʩʘ, ʘ ʟʘʪʠʤ ʿʝ ʩʚʘʢʦ ʩʨʮʝ 

ʧʨʝʩʝʯʝʥʦ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʝ, ʘʣʠ ʪʘʢʦ ʜʘ ʫ ʦʢʚʠʨʫ ʩʚʘʢʦʛ ʠʩʝʯʢʘ ʧʦʩʪʦʿʝ ʣʝʚʘ ʠ ʜʝʩʥʘ 

ʧʦʣʦʚʠʥʘ ʩʨʮʘ. ʊʘʢʦ ʧʨʠʧʨʝʤˀʝʥʠ ʠʩʝʯʮʠ ʩʫ ʟʘʪʠʤ ʦʙʨʘʹʝʥʠ ʠ ʧʨʠʧʨʝʤˀʝʥʠ ʟʘ ʜʘˀʫ 

ʭʠʩʪʦʣʦʰʢʫ ʘʥʘʣʠʟʫ. ʀʩʝʯʮʠ ʩʨʮʘ ʩʫ ʥʘʿʧʨʝ ʬʠʢʩʠʨʘʥʠ ʫ 4% ʥʝʫʪʨʘʣʥʦʤ 

ʧʘʨʘʬʦʨʤʘʣʜʝʭʠʜʫ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʢʦʤ 24 ʯʘʩʘ. ʅʘʢʦʥ ʬʠʢʩʘʮʠʿʝ ʠʟʚʨʰʝʥʘ ʿʝ 

ʜʝʭʠʜʨʘʪʘʮʠʿʘ ʪʢʠʚʘ ʩʨʮʘ ʪʨʝʪʤʘʥʦʤ ʫ ʨʘʩʪʫ˂ʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʝʪʘʥʦʣʘ (70%, 96% ʠ 

100%). ʇʦʪʦʤ ʿʝ ʠʟʚʨʰʝʥʦ ʧʦʩʚʝʪˀʘʚʘˁʝ ʪʢʠʚʘ ʫ ʢʩʠʣʦʣʫ, ʜʦʢ ʩʫ ʥʘ ʢʨʘʿʫ ʪʘʢʦ ʦʙʨʘʹʝʥʠ 

ʫʟʦʨʮʠ ʧʦʪʦʧˀʝʥʠ ʫ ʧʘʨʘʬʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʘʨʘʬʠʥʘ ʫ ʪʨʝʥʫʪʢʫ ʧʦʪʘʧʘˁʘ ʪʢʠʚʘ ʙʠʣʘ ʿʝ 

ʫ ʦʧʩʝʛʫ 56 ï 60ÁC ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʦʧʪʠʤʘʣʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘ ʠʤʧʨʝʛʥʘʮʠʿʫ ʧʘʨʘʬʠʥʦʤ 

ʿʝʨ ʥʝ ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʚʝ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʤʝʥʘ ʥʘ ʪʢʠʚʫ. ʊʢʠʚʘ ʩʨʮʘ ʩʫ ʥʘʢʦʥ 

ʠʤʧʨʝʛʥʘʮʠʿʝ ʫʢʘʣʫʧˀʝʥʘ ʫ ʧʘʨʘʬʠʥʩʢʝ ʙʣʦʢʦʚʝ. ʂʦʨʠʰ˂ʝˁʝʤ ʨʦʪʘʮʠʦʥʦʛ ʤʠʢʨʦʪʦʤʘ, 

ʦʜ ʫʢʘʣʫʧˀʝʥʠʭ ʫʟʦʨʘʢʘ ʪʢʠʚʘ ʜʦʙʠʿʝʥʠ ʩʫ ʧʨʝʩʝʮʠ ʪʢʠʚʘ ʩʨʮʘ ʜʝʙˀʠʥʝ 5 ɛm. ʆʚʘʢʦ 

ʠʩʝʯʝʥʠ ʫʟʦʨʮʠ ʪʢʠʚʘ ʧʨʝʥʝʪʠ ʩʫ ʫ ʚʦʜʝʥʦ ʢʫʧʘʪʠʣʦ ʟʘʛʨʝʿʘʥʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʦʜ 45ÁC, 

ʜʘ ʙʠ ʩʝ ʫʪʚʨʜʠʣʦ ʜʘ ʿʝ ʧʨʝʩʝʢ ʪʢʠʚʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʘʥ, ʙʝʟ ʦʜʩʝʯʝʥʠʭ ʠʚʠʮʘ ʠ ʙʝʟ ʥʘʙʦʨʘ 

ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʦʥʠ ʫʟʦʨʮʠ ʢʦʿʠ ʟʘʜʦʚʦˀʘʚʘʿʫ ʢʨʠʪʝʨʠʿʫʤʝ ʦʜʤʘʭ ʤʦʥʪʠʨʘʥʠ ʥʘ ʧʣʦʯʠʮʫ. 

ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥʠ ʫʟʦʨʮʠ ʦʩʪʘʚˀʝʥʠ ʩʫ ʜʘ ʩʝ ʦʩʫʰʝ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʢʦʤ 24 

ʯʘʩʘ. ʋʟʦʨʮʠ ʪʨʝʪʠʨʘʥʠ ʥʘ ʥʘʚʝʜʝʥʠ ʥʘʯʠʥ ʩʤʘʪʨʘʿʫ ʩʝ ʧʨʠʧʨʝʤˀʝʥʠʤ ʟʘ ʙʦʿʝˁʝ 

ʨʘʟʣʠʯʠʪʠʤ ʭʠʩʪʦʣʦʰʢʠʤ ʤʝʪʦʜʘʤʘ.  
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3.2.5.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʪʢʠʚʦ ʤʠʦʢʘʨʜʘ- ʙʦʿʝˁʝ ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ ʤʝʪʦʜʦʤ 

 

ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʩʨʮʘ ʩʚʠʭ ʞʠʚʦʪʠˁʘ ʦʙʦʿʝʥʠ ʩʫ ʩʪʘʥʜʘʨʜʥʦʤ ʠ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʦʤ 

ʭʠʩʪʦʣʦʰʢʦʤ ʤʝʪʦʜʦʤ ʭʝʤʘʪʦʢʩʠʣʠʥ/ʝʦʟʠʥ (H/E) ʫ ʮʠˀʫ ʚʝʨʠʬʠʢʘʮʠʿʝ ʤʦʨʬʦʣʦʰʢʠʭ 

ʧʨʦʤʝʥʘ. ʆʚʦʤ ʤʝʪʦʜʦʤ ʿʝʜʨʘ ʩʝ ʙʦʿʝ ʪʘʤʥʦ ʧʣʘʚʦʤ ʜʦ ʮʨʥʦʤ ʙʦʿʦʤ, ʜʦʢ ʩʝ ʮʠʪʦʧʣʘʟʤʘ 

ʙʦʿʠ ʨʦʟʝ ʜʦ ʙʣʝʜʦ ˀʫʙʠʯʘʩʪʦʤ ʙʦʿʦʤ. ʇʨʦʪʦʢʦʣ ʿʝ ʙʠʦ ʩʣʝʜʝ˂ʠ: ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ 

ʟʘʧʦʯʠˁʘˁʘ ʙʦʿʝˁʘ, ʧʣʦʯʠ˂ʝ ʩʘ ʪʢʠʚʥʠʤ ʧʨʝʩʝʮʠʤʘ ʩʫ ʩʪʘʚˀʝʥʝ ʫ ʪʝʨʤʦʩʪʘʪ ʫ ʪʨʘʿʘˁʫ 

ʦʜ 45 ʤʠʥʫʪʘ ʥʘ 56Áʉ ʜʘ ʩʝ ʟʘʛʨʝʿʫ. ʅʘʢʦʥ ʪʦʛʘ ʿʝ ʫʩʣʝʜʠʣʦ ʫʨʘˁʘˁʝ ʧʣʦʯʠʮʘ ʫ ʢʩʠʣʦʣ 2 

ʧʫʪʘ ʫ ʪʨʘʿʘˁʫ ʦʜ ʧʦ 5 ʤʠʥʫʪʘ, ʨʝʭʠʜʨʘʪʘʮʠʿʘ ʪʢʠʚʘ ʩʘ ʧʦʪʘʧʘˁʝʤ ʧʣʦʯʠʮʘ ʫ ʦʧʘʜʘʿʫ˂ʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʣʢʦʭʦʣʘ (2 ʧʫʪʘ ʧʦ 5 ʤʠʥʫʪʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʘʣʢʦʭʦʣʫ (100%), 5 ʤʠʥʫʪʘ ʫ 

ʫ 96% ʘʣʢʦʭʦʣʫ ʠ 5 ʤʠʥʫʪʘ ʫ 70% ʘʣʢʦʭʦʣʫ). ʅʘʢʦʥ ʨʝʭʠʜʨʘʪʘʮʠʿʝ ʫʩʣʝʜʠʣʦ ʿʝ ʠʩʧʠʨʘˁʝ 

ʧʣʦʯʠʮʘ ʜʝʩʪʠʣʦʚʘʥʦʤ ʚʦʜʦʤ ʫ ʪʨʘʿʘˁʫ ʦʜ 5 ʤʠʥʫʪʘ. ʇʦʪʦʤ ʩʫ ʧʣʦʯʠʮʝ ʫʨʦˁʝʥʝ ʫ 

ʨʘʩʪʚʦʨ ʭʝʤʘʪʦʢʩʠʣʠʥʘ (Mayer-ʦʚ ʭʝʤʘʪʦʢʩʠʣʠʥ) ʪʦʢʦʤ 5 ʤʠʥʫʪʘ, ʠʩʧʨʘʥʝ ʜʝʩʪʠʣʦʚʘʥʦʤ 

ʚʦʜʦʤ, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʫʨʦˁʝʥʝ ʫ 2% ʨʘʩʪʚʦʨ ʝʦʟʠʥʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 3 ʤʠʥʫʪʘ. ʋʩʣʝʜʠʣʦ ʿʝ 

ʠʩʧʠʨʘˁʝ ʧʣʦʯʠʮʘ ʜʝʩʪʠʣʦʚʘʥʦʤ ʚʦʜʦʤ, ʧʦʥʦʚʥʘ ʜʝʭʠʜʨʘʪʘʮʠʿʫ ʪʢʠʚʘ ʫʨʘˁʘˁʝʤ 

ʧʣʦʯʠʮʘ ʫ ʨʘʩʪʫ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʣʢʦʭʦʣʘ (70%, 96%, 100%), ʧʨʦʩʚʝʪˀʘʚʘˁʝ ʫ ʢʩʠʣʦʣʫ 

(2 ʧʫʪʘ ʧʦ 5 ʤʠʥʫʪʘ) ʠ ʬʠʥʘʣʥʦ ʬʠʢʩʠʨʘˁʝ ʪʢʠʚʘ, ʤʦʥʪʠʨʘˁʝʤ ʧʦʢʨʦʚʥʠʭ ʩʪʘʢʘʣʘ ʥʘ 

ʧʣʦʯʠʮʝ ʢʦʨʠʰ˂ʝˁʝʤ DPX-a (ʤʝʰʘʚʠʥʘ ʜʠʩʪʠʨʝʥʘ ʠ ʢʩʠʣʝʥʘ) (Sigma-Aldrich, Co., USA). 

 

3.2.5.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʬʠʙʨʦʟʫ ʤʠʦʢʘʨʜʘ ʠ ʩʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʧʨʠʤʝʥʦʤ Picrosirius 

red ʤʝʪʦʜʝ 

ʄʝʪʦʜʘ ʙʦʿʝˁʘ Picrosirius red ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʟʘ ʜʝʪʝʢʮʠʿʫ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ ʫ ʩʨʯʘʥʦʤ 

ʪʢʠʚʫ, ʰʪʦ ʿʝ ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʧʨʦʮʝʥʫ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʦʜʘʙʨʘʥʠʭ ʝʢʩʪʨʘʢʪʘ ʥʘ ʩʨʯʘʥʫ 

ʬʠʙʨʦʟʫ ʠʟʘʟʚʘʥʝ ʧʨʠʤʝʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʘ. ʋ ʦʚʦʿ ʤʝʪʦʜʠ, ʢʦʣʘʛʝʥʘ ʚʣʘʢʥʘ ʙʦʿʝ ʩʝ 

ʮʨʚʝʥʦ, ʜʦʢ ʩʝ ʤʠʰʠ˂ʥʘ ʚʣʘʢʥʘ ʠ ʮʠʪʦʧʣʘʟʤʘ ʙʦʿʝ ʞʫʪʦ ʘ ʿʝʜʨʘ ʮʨʥʦʤ ʙʦʿʦʤ. ʇʨʦʪʦʢʦʣ 

ʧʦʜʨʘʟʫʤʝʚʘ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʿʫ ʠ ʨʝʭʠʜʨʘʪʘʮʠʿʫ ʪʢʠʚʘ ʩʨʮʘ ʧʨʝʤʘ ʥʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʠ 

ʥʘʯʠʥ (ʇʦʛʣʘʚˀʝ 3.2.5.1.). ʅʘʢʦʥ ʨʝʭʠʜʨʘʪʘʮʠʿʝ, ʧʣʦʯʠʮʝ ʩʝ ʫʨʘˁʘʿʫ ʫ ʨʘʩʪʚʦʨ Weigerts-

ʦʚʦʛ ʭʝʤʘʪʦʢʩʠʣʠʥʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 5 ʤʠʥʫʪʘ ʧʦʪʦʤ ʩʝ ʠʩʧʠʨʘʿʫ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ ʫ 

ʪʨʘʿʘˁʫ ʦʜ 10 ʤʠʥʫʪʘ ʠ ʧʦʥʦʚʦ ʫʨʘˁʘʿʫ ʫ ʨʘʩʪʚʦʨ PicroSirius Red-ʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 60 

ʤʠʥʫʪʘ. ʅʘʢʦʥ ʪʦʛʘ ʿʝ ʫʩʣʝʜʠʣʦ ʠʩʧʠʨʘˁʝ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ ʫ ʪʨʘʿʘˁʫ ʦʜ 10 ʤʠʥʫʪʘ, 

ʟʘʪʠʤ ʫʨʘˁʘˁʝ ʧʣʦʯʠʮʘ ʫ 2% ʨʘʩʪʚʦʨ ʛʣʘʮʠʿʘʣʥʝ ʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ 2 ʧʫʪʘ ʧʦ 5 ʤʠʥʫʪʘ. 

ʋʩʣʝʜʠʣʘ ʿʝ ʜʝʭʠʜʨʘʪʘʮʠʿʘ ʪʢʠʚʥʠʭ ʧʨʝʩʝʢʘ ʫʨʘˁʘˁʝʤ ʧʣʦʯʠʮʘ ʫ 96% ʘʣʢʦʭʦʣ 2 ʧʫʪʘ ʫ 

ʪʨʘʿʘˁʫ ʦʜ 5 ʤʠʥʫʪʘ ʠ ʫ 100% ʘʣʢʦʭʦʣ 2 ʧʫʪʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 5 ʤʠʥʫʪʘ, ʧʨʦʩʚʝʪˀʠʚˁʝ ʫ 

ʢʩʠʣʦʣʫ 3 ʧʫʪʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 5 ʤʠʥʫʪʘ. ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʩʫ ʬʠʢʩʠʨʘʥʠ DPX-oʤ ʟʘ ʧʦʢʨʦʚʥʘ 

ʩʪʘʢʣʘ, ʠ ʦʩʪʘʚˀʝʥʠ ʜʘ ʩʝ ʩʫʰʝ 24 ʯʘʩʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ. ʉʚʠ ʧʨʝʧʘʨʘʪʠ ʪʢʠʚʘ ʩʫ 

ʧʦʩʤʘʪʨʘʥʠ ʠ ʩʣʠʢʘʥʠ ʜʠʛʠʪʘʣʥʦʤ ʢʘʤʝʨʦʤ ʧʨʠʯʚʨʰ˂ʝʥʦʤ ʥʘ ʩʚʝʪʣʦʩʥʠ ʤʠʢʨʦʩʢʦʧ 

(Olympus BX51) ʥʘ ʫʚʝʣʠʯʘˁʫ 200ʭ ʠ 400ʭ. ʉʘʜʨʞʘʿ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ ʘʥʘʣʠʟʠʨʘʥ ʿʝ ʫ 

ʧʨʦʛʨʘʤʫ Image Pro-Plus programs (Media Cybernetics, USA). ɸʥʘʣʠʟʘ ʿʝ ʠʟʚʨʰʝʥʘ ʥʘ 10 

ʨʘʟʣʠʯʠʪʠʭ ʧʨʝʩʝʢʘ ʩʨʯʘʥʦʛ ʪʢʠʚʘ ʧʦ ʞʠʚʦʪʠˁʠ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʫ 

ʧʨʦʮʝʥʪʠʤʘ.  
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3.2.6. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʨʝʣʘʪʠʚʥʫ ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ 

ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ʘʧʦʧʪʦʟʫ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ  

 

3.2.6.1. ʀʩʧʠʪʠʚʘʥʠ ʛʝʥʠ 

 

ʉʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ ʫ ʦʨʛʘʥʠʟʤʫ ʛʣʦʜʘʨʘ ʿʝ ʝʥʟʠʤ ʢʦʿʠ ʩʧʘʜʘ ʫ ʢʣʘʩʫ ʦʩʢʠʜʦʨʝʜʫʢʪʘʟʘ 

ʠ ʟʘʜʫʞʝʥ ʿʝ ʟʘ ʪʨʘʥʩʬʦʨʤʠʩʘˁʝ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʜʦ ʢʠʩʝʦʥʠʢʘ ʠ ʚʦʜʦʥʠʢ-

ʧʝʨʦʢʩʠʜʘ ʫ ʨʝʘʢʮʠʿʠ ʜʠʩʧʨʦʧʦʨʮʠʦʥʠʩʘˁʘ. ɿʙʦʛ ʩʚʦʛ ʝʬʝʢʪʘ ʦʚʘʿ ʝʥʟʠʤ ʧʨʝʜʩʪʘʚˀʘ 

ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ. ʇʦʩʪʦʿʝ ʪʨʠ 

ʠʟʦʬʦʨʤʝ ʦʚʦʛ ʝʥʟʠʤʘ ʧʨʠ ʯʝʤʫ ʩʫ ʠʟʦʬʦʨʤʝ 1 ʠ 2 ʠʥʪʨʘʮʝʣʫʣʘʨʥʝ, ʘ ʠʟʦʬʦʨʤʘ 3 ʿʝ 

ʩʤʝʰʪʝʥʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦ. ɹʘʢʘʨ-ʮʠʥʢ (Cu-Zn) ʟʘʚʠʩʥʘ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ ʢʦʿʘ ʩʝ 

ʦʟʥʘʯʘʚʘ ʠ ʢʘʦ SOD-1 ʢʦʜʠʨʘʥʘ ʿʝ SOD-1 ʛʝʥʦʤ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʭʨʦʤʦʟʦʤʫ 21 ʠ ʧʦ 

ʩʠʥʪʝʪʠʩʘˁʫ ʜʝʧʦʥʫʿʝ ʩʝ ʫ ʮʠʪʦʧʣʘʟʤʠ. ʄʘʥʛʘʥ (Mn) ʟʘʚʠʩʥʘ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ, 

ʧʦʟʥʘʪʘ ʠ ʢʘʦ SOD-2 ʢʦʜʠʨʘʥʘ ʿʝ ʛʝʥʦʤ SOD-2 ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʭʨʦʤʦʟʦʤʫ 6. ʅʘʢʦʥ 

ʩʠʥʪʝʟʝ SOD-2 ʩʝ ʜʝʧʦʥʫʿʝ ʫ ʤʠʪʦʭʦʥʜʨʠʿʘʤʘ. ʀ SOD-1 ʠ SOD-2 ʘʢʪʠʚʠʨʘʿʫ ʩʝ ʫ ʩʣʫʯʘʿʫ 

ʧʦʪʨʝʙʝ ʟʘ ʥʝʫʪʨʘʣʠʩʘˁʝʤ ROS ʢʘʦ ʛʣʘʚʥʠʭ ʛʝʥʝʨʘʪʦʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ (84). ʆʚʘʿ 

ʧʫʪ ʠʥʘʢʪʠʚʠʩʘˁʘ ROS ʿ ʝ ʦʜ ʠʟʫʟʝʪʥʦʛ ʟʥʘʯʘʿʘ ʠ ʫ ʢʦʥʪʝʢʩʪʫ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʜʝʿʩʪʚʘ 

ʿʝʨ ʫ ʦʩʥʦʚʠ ʜʦʢʩʦʨʫʙʠʮʠʥ ʠʥʜʫʢʫʿʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ ʧʦʚʝ˂ʘˁʝʤ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ. 

ɽʥʜʦʪʝʣʥʘ ʘʟʦʪ ʤʦʥʦʢʩʠʜ ʩʠʥʪʘʟʘ (eNOS) ʿʝ ʝʥʟʠʤ ʢʦʿʠ ʿʝ ʩʤʝʰʪʝʥ ʫ ʝʥʜʦʪʝʣʫ ʢʨʚʥʠʭ 

ʩʫʜʦʚʘ ʠ ʦʜʛʦʚʦʨʘʥ ʿʝ ʟʘ ʩʠʥʪʝʟʫ ʘʟʦʪ ʤʦʥʦʢʩʠʜʘ (NO). ʉʠʥʪʝʟʘ eNOS ʢʦʜʠʨʘʥʘ ʿʝ ʛʝʥʦʤ 

NOS3 ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʭʨʦʤʦʟʦʤʫ 4. ʋ ʬʠʟʠʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ eNOS ʜʦʚʦʜʠ ʜʦ ʩʠʥʪʝʟʝ 

ʘʟʦʪ ʤʦʥʦʢʩʠʜʘ, ʤʘʣʦʛ ʤʦʣʝʢʫʣʘ ʩʘ ʙʨʦʿʥʠʤ ʧʦʚʦˀʥʠʤ ʝʬʝʢʪʠʤʘ ʥʘ ʩʨʮʝ ʠ ʢʨʚʥʝ ʩʫʜʦʚʝ 

ʦʜ ʢʦʿʠʭ ʩʝ ʠʟʜʚʘʿʘʿʫ ʚʘʟʦʜʠʣʘʪʘʮʠʿʘ, ʨʝʛʫʣʘʮʠʿʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʠʭ ʠ ʘʧʦʧʪʦʪʩʢʠʭ 

ʧʨʦʮʝʩʘ ʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʘ ʟʘʰʪʠʪʘ ʧʨʝʢʦ ʠʥʜʫʢʦʚʘˁʘ ʧʦʚʝ˂ʘʥʝ ʘʢʪʠʚʥʦʩʪʠ ʝʥʟʠʤʘ 

SOD-1 ʠ SOD-2. ʋ ʩʣʫʯʘʿʫ ʧʦʚʝ˂ʘʥʦʛ ʧʨʠʩʫʩʪʚʘ ROS, ʜʦʣʘʟʠ ʜʦ ʨʘʟʣʘʛʘˁʘ ʜʠʤʝʨʥʠʭ 

ʢʦʤʧʣʝʢʩʘ eNOS, ʥʘʢʦʥ ʯʝʛʘ ʜʦʣʘʟʠ ʜʦ ʧʨʦʜʫʢʦʚʘˁʘ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʋ 

ʧʨʝʪʭʦʜʥʠʤ ʩʪʫʜʠʿʘʤʘ ʧʦʢʘʟʘʥʦ ʿʝ ʜʘ ʥʝʢʝ ʩʫʧʩʪʘʥʮʝ ʩʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠʤ ʝʬʝʢʪʦʤ 

ʜʝʣʫʿʫ ʪʘʢʦ ʰʪʦ ʠʥʜʫʢʫʿʫ ʬʦʩʬʦʨʠʣʘʮʠʿʫ eNOS ʯʠʤʝ ʩʝ ʩʧʨʝʯʘʚʘ ʨʘʟʣʘʛʘˁʝ ʜʠʤʝʨʥʠʭ 

ʦʙʣʠʢʘ ʠʥʜʫʢʦʚʘʥʦ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ, ʘ ʧʦʩʣʝʜʠʯʥʦ ʩʝ ʩʤʘˁʫʿʝ ʧʨʦʜʫʢʮʠʿʘ ROS ʠ 

ʘʧʦʧʪʦʟʘ ʢʘʨʜʠʦʤʠʦʮʠʪʘ (85, 86). 

B-˂ʝʣʠʿʩʢʠ ʣʠʤʬʦʤ 2 (Bcl-2) ʿʝ ʿʝʜʘʥ ʦʜ ʥʘʚʘʞʥʠʿʠʭ ʨʝʛʫʣʘʪʦʨʥʠʭ ʧʨʦʪʝʠʥʘ ʢʦʿʠ ʩʫ 

ʫʢˀʫʯʝʥʠ ʫ ʧʨʦʮʝʩ ʘʧʦʧʪʦʟʝ ʠ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʝ ʧʨʦʫʯʘʚʘʥʠʭ 

ʘʥʪʠʘʧʦʧʪʦʪʩʢʠʭ ʩʠʩʪʝʤʘ ʢʦʜ ʩʠʩʘʨʘ. ʂʦʜʠʨʘʥ ʿʝ ʛʝʥʦʤ BCL2 ʢʦʿʠ ʩʝ ʢʦʜ ʧʘʮʦʚʘ ʥʘʣʘʟʠ 

ʥʘ ʭʨʦʤʦʟʦʤʫ 3. ʅʘʢʦʥ ʩʠʥʪʝʟʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʨʦʪʝʠʥ ʩʤʝʰʪʘ ʩʝ ʫ ʙʣʠʟʠʥʠ ʤʝʤʙʨʘʥʝ 

ʤʠʪʦʭʦʥʜʨʠʿʘ ʛʜʝ ʫ ʩʘʜʝʿʩʪʚʫ ʩʘ ʜʨʫʛʠʤ ʧʨʦʪʝʠʥʠʤʘ ʚʨʰʠ ʢʦʥʪʨʦʣʫ ʧʨʦʮʝʩʘ ʘʧʦʧʪʦʟʝ. 

ʇʨʝʪʭʦʜʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʝ ʩʫ ʟʥʘʯʘʿʥʫ ʥʠʩʭʦʜʥʫ ʨʝʛʫʣʘʮʠʿʫ BCL2 ʛʝʥʘ ʰʪʦ ʦʧʝʪ ʫʢʘʟʫʿʝ 

ʥʘ ʪʦ ʜʘ ʿʝ ʘʧʦʧʪʦʟʘ ʠʥʜʫʢʦʚʘʥʘ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ ʦʜʥʦʩʥʦ ʥʘʩʪʘʣʠʤ ROS ʫ ʩʣʫʯʘʿʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ (87, 88). 

Bcl-2 ʫʜʨʫʞʝʥʠ ʧʨʦʪʝʠʥ X (Bax) ʿʝ ʨʝʛʫʣʘʪʦʨʥʠ ʧʨʦʪʝʠʥ ʢʦʿʠ ʿʝ ʙʣʠʩʢʦ ʧʦʚʝʟʘʥ ʩʘ 

ʠʥʜʫʢʮʠʿʦʤ ʘʧʦʧʪʦʟʝ. ʂʦʜ ʧʘʮʦʚʘ ʦʚʘʿ ʧʨʦʪʝʠʥ ʢʦʜʠʨʘʥ ʿʝ BAX ʛʝʥʦʤ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ 

ʭʨʦʤʦʟʦʤʫ 1. ʋ ʩʣʫʯʘʿʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠʤʝ˂ʝʥʘ ʿʝ 

ʟʥʘʯʘʿʥʘ ʫʩʭʦʜʥʘ ʨʝʛʫʣʘʮʠʿʘ BAX ʛʝʥʘ ʨʘʟʣʠʯʠʪʠʤ ʤʝʭʘʥʠʟʤʠʤʘ (89, 90). 

ʂʘʩʧʘʟʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʛʨʫʧʫ ʧʨʦʪʝʦʣʠʪʠʯʢʠʭ ʝʥʟʠʤʘ ʢʦʿʠ ʠʤʘʿʫ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ 

ʧʨʦʛʨʘʤʠʨʘʥʦʿ ˂ʝʣʠʿʩʢʦʿ ʩʤʨʪʠ. ɿʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʠʩʧʠʪʘʥ ʿʝ ʫʪʠʮʘʿ ʧʨʠʤʝʥʝ 

ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ 

ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ ʟʘ ʢʘʩʧʘʟʫ-3 ʠ ʢʘʩʧʘʟʫ-9. ʂʘʩʧʘʟʘ-3 ʿʝ ʧʨʦʪʝʠʥ ʢʦʿʠ ʿʝ ʢʦʜ ʧʘʮʦʚʘ ʢʦʜʠʨʘʥ 

ʛʝʥʦʤ Casp3 ʢʦʿʠ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 16, ʜʦʢ ʿʝ ʢʘʩʧʘʟʘ-9 ʧʨʦʪʝʠʥ ʢʦʜʠʨʘʥ ʛʝʥʦʤ 

Casp9 ʢʦʿʠ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 5. ʂʘʩʧʘʟʘ-9 ʠʤʘ ʫʣʦʛʫ ʫ ʠʥʠʮʠʿʘʮʠʿʠ ʘʧʦʧʪʦʟʝ, ʜʦʢ 

ʢʘʩʧʘʟʘ 9 ʠʤʘ ʫʣʦʛʫ ʫ ʝʛʟʝʢʫʮʠʿʠ ʘʧʦʧʪʦʟʝ. ʅʝʢʦʣʠʢʦ ʩʪʫʜʠʿʘ ʧʦʢʘʟʘʣʦ ʿʝ ʜʘ ʿʝ ʘʢʪʠʚʥʦʩʪ 
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ʦʚʠʭ ʝʥʟʠʤʘ, ʢʘʦ ʠ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʢʦʿʠ ʠʭ ʢʦʜʠʨʘʿʫ ʧʦʚʝ˂ʘʥʘ ʢʦʜ ʧʘʮʦʚʘ ʪʨʝʪʠʨʘʥʠʭ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (91-93). 

ʅʫʢʣʝʘʨʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ ɹ (ʝʥʛʣ. nuclear factor kappa-light-chain - enhancer 

of activated B cells, NF-əB) ʿʝʩʪʝ ʧʨʦʪʝʠʥʩʢʠ ʢʦʤʧʣʝʢʩ ʠ ʿʝ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʬʘʢʪʦʨʘ 

ʫ ʙʨʟʦʤ ʦʜʛʦʚʦʨʫ ˂ʝʣʠʿʘ ʥʘ ʩʧʦˀʘʰˁʝ ʩʪʨʝʩʥʝ ʩʪʠʤʫʣʫʩʝ ʢʘʦ ʰʪʦ ʩʫ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, 

ʧʨʦʜʫʢʮʠʿʘ ʮʠʪʦʢʠʥʘ, ʩʣʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ, ʨʘʜʠʿʘʮʠʿʘ ʠʪʜ. ʉʠʥʪʝʟʘ ʧʨʦʪʝʠʥʩʢʦʛ 

ʢʦʤʧʣʝʢʩʘ NF-əB ʢʦʜ ʧʘʮʦʚʘ ʿʝ ʢʦʜʠʨʘʥʘ ʛʝʥʦʤ Nfkb1 ʢʦʿʠ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 2. 

ʂʘʦ ʫʙʠʢʚʠʪʘʨʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ NF-əB ʫʪʠʯʝ ʥʘ ʧʨʦʜʫʢʮʠʿʫ ʮʠʪʦʢʠʥʘ, 

ʪʨʘʥʩʢʨʠʧʮʠʿʫ ɼʅʂ, ʢʘʦ ʠ ˂ʝʣʠʿʩʢʦ ʧʨʝʞʠʚˀʘʚʘˁʝ. ʇʨʝʪʭʦʜʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʝ ʩʫ ʜʘ 

ʜʦʣʘʟʠ ʜʦ ʟʥʘʯʘʿʥʝ ʧʦʚʝ˂ʘʥʝ ʝʢʩʧʨʝʩʠʿʝ NF-əB ʢʦʜ ʧʘʮʦʚʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ 

ʠʟʘʟʚʘʥʘ ʧʨʠʤʝʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʘ (94, 95).  

ʌʘʢʪʦʨ ʥʝʢʨʦʟʝ ʪʫʤʦʨʘ Ŭ (ʝʥʛʣ. ʊumor necrosis factor alpha, TNF-Ŭ) ʿʝ ʮʠʪʦʢʠʥ ʩʘ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʤ ʝʬʝʢʪʠʤʘ ʢʦʿʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʧʨʦʜʫʢʫʿʝ ʫ ʤʦʥʦʮʠʪʠʤʘ ʠ ʤʘʢʨʦʬʘʛʠʤʘ. 

ʉʠʥʪʝʟʘ TNF-Ŭ ʢʦʜʠʨʘʥʘ ʿʝ ʛʝʥʦʤ Tnf ʢʦʿʠ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 20. ʃʠʪʝʨʘʪʫʨʥʠ 

ʧʦʜʘʮʠ ʫʢʘʟʫʿʫ ʜʘ ʜʦʣʘʟʠ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʝʢʩʧʨʝʩʠʿʝ Tnf ʛʝʥʘ ʫ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ 

ʢʦʜ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʠʭ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (96).  

ʀʥʪʝʨʣʝʫʢʠʥʠ ʩʫ ʨʘʟʥʦʨʦʜʥʘ ʛʨʫʧʘ ʮʠʪʦʢʠʥʩʢʠʭ ʤʦʣʝʢʫʣʘ ʢʦʿʠ ʠʤʘʿʫ ʚʝʦʤʘ ʚʘʞʥʫ 

ʫʣʦʛʫ ʫ ʨʝʛʫʣʠʩʘˁʫ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ, ʘʣʠ ʠ ʫ ʦʣʘʢʰʘʚʘˁʫ 

ʢʦʤʫʥʠʢʘʮʠʿʝ ʤʝʹʫ ˂ʝʣʠʿʘʤʘ ʢʦʿʝ ʫʯʝʩʪʚʫʿʫ ʫ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ. ʀʥʪʝʨʣʝʫʢʠʥʠ ʩʫ ʦʜ 

ʦʛʨʦʤʥʦʛ ʟʥʘʯʘʿʘ ʟʘ ʢʦʦʨʜʠʥʠʩʘˁʝ ʬʫʥʢʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ˂ʝʣʠʿʘ ʫ ʪʦʢʫ ʧʨʦʮʝʩʘ 

ʠʥʬʣʘʤʘʮʠʿʝ, ˂ʝʣʠʿʩʢʝ ʧʨʦʣʠʬʝʨʘʮʠʿʝ, ʢʘʦ ʠ ʘʢʪʠʚʘʮʠʿʝ ʩʧʝʮʠʬʠʯʥʠʭ ʬʫʥʢʮʠʿʘ 

ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ. ʇʦʩʪʦʿʠ ʚʠʰʝ ʦʜ 40 ʨʘʟʣʠʯʠʪʠʭ ʠʥʪʝʨʣʝʫʢʠʥʘ ʠ ʦʥʠ ʩʝ ʫʦʧʰʪʝʥʦ ʤʦʛʫ 

ʧʦʜʝʣʠʪʠ ʥʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʝ ʠʥʪʝʨʣʝʫʢʠʥʝ ʢʦʿʠ ʩʪʠʤʫʣʠʰʫ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ 

ʦʨʛʘʥʠʟʤʘ ʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʝ ʠʥʪʝʨʣʝʫʢʠʥʝ ʢʦʿʠ ʩʫʧʨʠʤʠʨʘʿʫ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ. 

ʇʨʝʪʭʦʜʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʝ ʩʫ ʧʨʦʤʝʥʝ ʫ ʥʠʚʦʫ ʠʥʪʝʨʣʝʫʢʠʥʘ 1, ʠʥʪʝʨʣʝʫʢʠʥʘ 10 ʠ 

ʠʥʪʝʨʣʝʫʢʠʥʘ 17 ʫ ʩʣʫʯʘʿʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʥʜʫʢʦʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ (25, 97, 98). 

ʀʥʪʝʨʣʝʫʢʠʥ-1 (IL-1) je ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʢʦʿʠ ʩʝ 

ʧʨʦʜʫʢʫʿʝ ʫ ʤʥʦʛʠʤ ˂ʝʣʠʿʘʤʘ ʢʦʿʝ ʩʫ ʫʢˀʫʯʝʥʝ ʫ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ (ʤʦʥʦʮʠʪʠ, 

ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ, ʠʪʜ.). ʉʠʥʪʝʟʘ IL-1 ʢʦʜʠʨʘʥʘ ʿʝ ʛʝʥʠʤʘ Il1a ʠ Il1b ʢʦʿʠ ʩʫ 

ʣʦʮʠʨʘʥʠ ʥʘ ʭʨʦʤʦʟʦʤʫ 3. 

ʀʥʪʝʨʣʝʫʢʠʥ-6 (IL -6) je ʤʫʣʪʠʬʫʥʢʮʠʦʥʘʣʥʠ ʮʠʪʦʢʠʥ ʢʦʿʠ ʿʝ ʫʢˀʫʯʝʥ ʫ ʨʘʟʣʠʯʠʪʝ 

ʬʫʥʮʢʠʿʝ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ. ʆʚʘʿ ʠʥʪʝʨʣʝʫʢʠʥ ʧʨʦʜʫʢʫʿʫ ʠ ˂ʝʣʠʿʝ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ 

ʢʘʢʚʝ ʩʫ ʤʦʥʦʮʠʪʠ ʠ T ˂ʝʣʠʿʝ, ʘʣʠ ʠ ˂ʝʣʠʿʝ ʢʦʿʝ ʥʠʩʫ ʧʨʠʤʘʨʥʦ ʫʢˀʫʯʝʥʝ ʫ ʠʤʫʥʩʢʠ 

ʦʜʛʦʚʦʨ ʢʘʢʚʝ ʩʫ ʬʠʙʨʦʙʣʘʩʪʠ, ʘʜʠʧʦʮʠʪʠ ʠʣʠ ʭʝʧʘʪʦʮʠʪʠ. ʉʠʥʪʝʟʘ IL-6 ʢʦʜʠʨʘʥʘ ʿʝ 

ʛʝʥʦʤ Il6 ʢʦʿʠ je ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 13. 

ʀʥʪʝʨʣʝʫʢʠʥ-10 (IL -10) je ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʘʥʪʠ-ʠʥʬʣʘʤʘʪʦʨʥʠʭ ʠ 

ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʮʠʪʦʢʠʥʘ. ʇʨʦʜʫʢʫʿʫ ʛʘ ʜʦʤʠʥʘʥʪʥʦ ˂ʝʣʠʿʝ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ, ʘ 

ʥʘʨʦʯʠʪʦ ʨʝʛʫʣʘʪʦʨʥʝ ʊ ˂ʝʣʠʿʝ. ʉʠʥʪʝʟʘ IL-10 ʢʦʜʠʨʘʥʘ ʿʝ ʛʝʥʦʤ Il10 ʢʦʿʠ je ʣʦʮʠʨʘʥ ʥʘ 

ʭʨʦʤʦʟʦʤʫ 4. 

ʀʥʪʝʨʣʝʫʢʠʥ-13 (IL-13) je ʮʠʪʦʢʠʥ ʢʦʿʠ ʠʤʘ ʨʘʟʣʠʯʠʪʝ ʫʣʦʛʝ ʫ ʘʢʪʠʚʘʮʠʿʠ ʠ 

ʢʦʥʪʨʦʣʠʩʘˁʫ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ, ʘʣʠ ʟʘ ʩʘʜʘ ʿʦʰ ʫʚʝʢ ʥʝ ʧʦʩʪʦʿʠ ʩʘʛʣʘʩʥʦʩʪ ʦʢʦ ʪʦʛʘ ʜʘ 

ʠʤʘ ʜʦʤʠʥʘʥʪʥʦ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʫ ʠʣʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʫ ʫʣʦʛʫ. ʊʘʢʦʹʝ, ʧʦʩʪʦʿʝ 

ʧʦʜʘʮʠ ʜʘ ʿʝ ʫʢˀʫʯʝʥ ʫ ʧʨʦʮʝʩ ʦʙʥʘʚˀʘˁʘ ʦʰʪʝ˂ʝʥʠʭ ʪʢʠʚʘ ʠ ʧʨʦʮʝʩʫ ʬʠʙʨʦʟʝ. ʉʠʥʪʝʟʘ 

IL-13 ʢʦʜʠʨʘʥʘ ʿʝ ʛʝʥʦʤ Il13 ʢʦʿʠ je ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 10. 

ʀʥʪʝʨʣʝʫʢʠʥ-17 (IL -17) je ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʢʦʿʠ ʩʝ 

ʧʨʚʝʥʩʪʚʝʥʦ ʧʨʦʜʫʢʫʿʝ ʫ Th17 ˂ʝʣʠʿʘʤʘ. ʉʠʪʥʝʟʘ IL-17 ʢʦʜʠʨʘʥʘ ʿʝ ʛʝʥʦʤ Il17a ʢʦʿʠ je 

ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 9. 
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3.2.6.2. ʆʜʨʝʹʠʚʘˁʝ ʨʝʣʘʪʠʚʥʝ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ 

 

ʋʧʦʪʨʝʙʦʤ ʤʝʪʦʜʝ ʣʘʥʯʘʥʝ ʨʝʘʢʮʠʿʝ ʧʦʣʠʤʝʨʘʟʝ (ʝʥʛʣ. Polymerase chain reaction - PCR) 

ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʨʘʿʤʝʨʘ (ʊʘʙʝʣʘ 3) ʦʜʨʝʹʝʥʘ ʿʝ ʨʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ 

ʫʢˀʫʯʝʥʠʭ ʫ ʘʧʦʧʪʦʟʫ (Bcl-2, Bax, Cas-3, Cas-9), ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ (SOD-1, SOD-2, 

eNOS) ʠ ʠʥʬʣʘʤʘʮʠʿʫ (NF-əB, TNFŬ, IL-6, IL-10, IL-13). ʇʨʦʮʝʜʫʨʘ ʦʜʨʝʹʠʚʘˁʘ 

ʨʝʣʘʪʠʚʥʝ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʠʟ ʪʢʠʚʘ ʦʜʚʠʿʘ ʩʝ ʫ ʩʣʝʜʝ˂ʘ ʪʨʠ ʢʦʨʘʢʘ: 

1. ʀʟʦʣʘʮʠʿʘ ʈʅʂ ʠʟ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ - ʊʢʠʚʘ ʤʠʦʢʘʨʜʘ ʥʘʤʝˁʝʥʘ ʟʘ PCR ʘʥʘʣʠʟʫ 

ʧʨʠʢʫʧˀʝʥʘ ʩʫ ʧʦ ʟʘʚʨʰʝʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ ʦʜʨʝʹʠʚʘˁʘ 

ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʤʝʪʦʜʦʤ ʧʦ Langendorff-ʫ. ʇʨʚʠ ʢʦʨʘʢ ʫ ʠʟʦʣʘʮʠʿʠ 

ʈʅʂ ʧʦʜʨʘʟʫʤʝʚʘʦ ʿʝ ʫʩʠʪˁʘʚʘˁʝ ʪʢʠʚʘ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʦʥʦ ʪʨʝʪʠʨʘʥʦ TRIzol 

ʨʝʘʛʝʥʩʦʤ (ʢʦʤʙʠʥʘʮʠʿʘ ʬʝʥʦʣʘ ʠ ʛʫʘʥʠʜʠʥ-ʠʟʦʪʠʦʮʠʿʘʥʘʪʘ) ʢʦʿʠ ʨʘʟʘʨʘ ˂ʝʣʠʿʝ ʠ 

ʦʤʦʛʫ˂ʘʚʘ ʠʟʜʚʘʿʘˁʝ ʧʨʠʩʫʪʥʝ ʈʅʂ. ʇʦ ʜʦʜʘʚʘˁʫ ʭʣʦʨʦʬʦʨʤʘ ʜʦʰʣʦ ʿʝ ʜʦ 

ʨʘʟʜʚʘʿʘˁʘ ʬʘʟʘ, ʘ ʟʘ ʜʘˀʠ ʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘ ʦʜʚʦʿʝʥʘ ʿʝ ʠ ʩʘʯʫʚʘʥʘ ʚʦʜʝʥʘ ʬʘʟʘ. 

ɿʘ ʧʨʝʯʠʰ˂ʘʚʘˁʝ ʫʢʫʧʥʝ ʈʅʂ ʠʟ ʣʝʚʝ ʢʦʤʦʨʝ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ ʫʧʦʪʨʝʙˀʝʥ ʿʝ ʢʠʪ 

ʟʘ ʠʟʦʣʘʮʠʿʫ ʈʅʂ (Extractme Total RNA kit, Blirt  S.A., Gdansk, Poland), ʧʨʝʤʘ 

ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ. ʅʘʢʦʥ ʧʨʝʯʠʰ˂ʘʚʘˁʘ ʟʘ ʩʚʘʢʠ ʫʟʦʨʘʢ ʈʅʂ ʠʟʤʝʨʝʥʘ ʿʝ 

ʜʦʙʠʿʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (ng/ÕL) ʠ ʩʪʝʧʝʥ ʯʠʩʪʦ˂ʝ ʈʅʂ ʢʦʨʠʰ˂ʝˁʝʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʫʟ ʘʜʘʧʪʝʨ ʟʘ ʤʝʨʝˁʝ ʤʘʣʠʭ ʟʘʧʨʝʤʠʥʘ (BioTek Epoch 

Microplate Spectrophotometer with Take3 plate adapter (Agilent, Santa Clara, 

California, USA)). 

2. ʈʝʚʝʨʟʥʘ ʪʨʘʥʩʢʨʠʧʮʠʿʘ (ʧʨʝʚʦʹʝˁʝ ʠʟʦʣʦʚʘʥʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʈʅʂ ʫ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʫ (ʿʝʜʥʦʣʘʥʯʘʥʫ) ɼʅʂ (cDNA) ï ɿʘ ʨʝʚʝʨʟʥʫ ʪʨʘʥʩʢʨʠʧʮʠʿʫ 

ʠʟʦʣʦʚʘʥʝ ʈʅʂ ʫʧʦʪʨʝʙˀʝʥ ʿʝ ʢʦʤʝʨʮʠʿʘʣʥʠ ʢʦʤʧʣʝʪ (iScriptÊ Reverse 

Transcription Supermix for RT-qPCR, Bio-Rad Laboratories, Inc., Hercules, CA, USA) 

ʧʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ. ʂʦʤʝʨʮʠʿʘʣʥʠ ʢʦʤʧʣʝʪ ʩʘʜʨʞʠ ʩʤʝʰʫ ʨʝʘʛʝʥʘʩʘ 

(ʥʫʢʝʦʪʠʜʠ, ʥʝʩʧʝʮʠʬʠʯʥʠ ʧʨʘʿʤʝʨʠ ʠ ʜʨ.) ʢʦʿʠ ʩʫ ʥʝʦʧʭʦʜʥʠ ʩʘ ʩʠʥʪʝʟʫ cDNA ʦʜ 

ʫʟʦʨʢʘ ʠʟʦʣʦʚʘʥʝ ʈʅʂ ʠʟ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ. 

3. Kʚʘʥʪʠʪʘʪʠʚʥʘ ʧʦʣʠʤʝʨʘʟʥʘ ʣʘʥʯʘʥʘ ʨʝʘʢʮʠʿʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ (ʝʥʛʣ. Real-time 

quantitative polymerase chain reaction, RT-qPCR) ï ɿʘ RT-qPCR ʢʦʨʠʰ˂ʝʥ ʿʝ 

ʢʦʤʝʨʮʠʿʘʣʥʠ ʢʦʤʧʣʝʪ SsoAdvanced Universal SYBR Green Supermix (Bio-Rad 

Laboratories, Inc., Hercules, CA, USA) ʧʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ. ʇʦʨʝʜ ʪʦʛʘ 

ʢʦʨʠʰ˂ʝʥ ʿʝ ʠ ʫʟʦʨʘʢ ʢʦʤʧʣʝʤʝʥʪʘʨʥʝ ɼʅʂ ʜʦʙʠʿʝʥ ʫ ʧʨʝʪʭʦʜʥʦʤ ʢʦʨʘʢʫ, ʢʘʦ ʠ 

ʩʧʝʮʠʬʠʯʥʠ, ʢʦʤʝʨʮʠʿʘʣʥʦ ʜʦʩʪʫʧʥʠ ʧʨʘʿʤʝʨʠ (Invitrogen, Carlsbad, CA, USA) 

ʯʠʿʝ ʩʫ ʩʝʢʚʝʥʮʝ ʥʘʚʝʜʝʥʝ ʫ ʊʘʙʝʣʠ 5, ʜʦʢ ʿʝ ʢʘʦ housekeeping ʛʝʥ ʢʦʨʠʰ˂ʝʥ ɓ-

ʘʢʪʠʥ. ʇʦʩʪʫʧʘʢ RT-qPCR ʢʘʦ ʠ ʩʥʠʤʘˁʝ ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ ʦʙʘʚˀʝʥʦ ʿʝ ʧʦʤʦ˂ʫ 

ʫʨʝʹʘʿʘ CFX96 Touch Real-Time PCR Detection System (Bio-Rad Laboratories, Inc., 

Hercules, CA, USA), ʘ ʜʦʙʠʿʝʥʠ ʧʦʜʘʮʠ ʥʘʢʥʘʜʥʦ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʢʦʨʠʰ˂ʝˁʝʤ 

ʧʨʦʛʨʘʤʘ Microsoft Excel for Windows ʚʝʨʟʠʿʘ 2016 (Microsoft, Redmond, 

Washington, USA). ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʠʟʨʘʯʫʥʘ ʪʘ ʿʝ ʧʨʝʤʘ 2-ȹȹCt ʤʝʪʦʜʠ 

ʢʦʨʠʰ˂ʝˁʝʤ ɱʝʜʥʘʯʠʥʘ 16 ʠ 17 (99): 

 
ɝ#Ôὅὸ ʛʝʥʘ ʦʜ ʠʥʪʝʨʝʩʘὅὸ ὬέόίὩὯὩὩὴὭὲὫ ̄̆̎́ (16) 

ɝɝὅὸ  ɝὅὸ ̅ ̵̗̏̋̒̏̑̔̉̉̎̏̍ ̉̈́̈̃́̎́ ̘̋́̑̅̉̏̓̏̋̒̉̎̏̒̓  ɝὅὸ ̈ ̅̑́̃̏ ̗̒̑ ̆(17) 

2-ȹȹCt = ʨʝʣʘʪʠʚʥʘ ʧʨʦʤʝʥʘ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʦʜ ʠʥʪʝʨʝʩʘ ʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʦʿ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ 

 

ɿʘ ʩʚʘʢʠ ʫʟʦʨʘʢ ʫʟʠʤʘʥʘ ʿʝ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʜʫʧʣʠʢʘʪʘ ʤʝʨʝˁʘ, ʜʦʢ ʿʝ ʨʝʣʘʪʠʚʥʘ 

ʝʢʩʧʨʝʩʠʿʘ ʈʅʂ ʟʘ ʩʚʘʢʠ ʫʟʦʨʘʢ ʧʨʝʜʩʪʘʚˀʝʥʘ ʢʘʦ ʢʦʣʠʯʥʠʢ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʦʜ ʠʥʪʝʨʝʩʘ 

ʠ ʝʢʩʧʨʝʩʠʿʝ housekeeping ʛʝʥʘ (ɓ-aʢʪʠʥʘ).  
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ʊʘʙʝʣʘ 3: ʇʨʘʿʤʝʨʠ ʢʦʨʠʰ˂ʝʥʠ ʟʘ RT-qPCR ʧʨʦʮʝʜʫʨʫ. 
ʤʘʨʢʝʨ ʃʝʚʠ ʧʨʘʿʤʝʨ (forward) ɼʝʩʥʠ ʧʨʘʿʤʝʨ (reverse) 

 ʈʝʬʝʨʝʥʪʥʠ (housekeeping) ʛʝʥ 

ɓ-aʢʪʠʥ GATCAGCAAGCAGGAGTACGAT GTAACAGTCCGCCTAGAAGCAT 
   

 ɻʝʥʠ ʫʢˀʫʯʝʥʠ ʫ ʘʧʦʧʪʦʟʫ 

Bax GCTACAGGGTTTCATCCAGGAT ATGTTGTTGTCCAGTTCATCGC 

Bcl-2 GCAAAGCACATCCAATAAAAGCG GTACTTCATCACGATCTCCCGG 

Cas-3 GGAAGATCACAGCAAAAGGAGC GCAGTAGTCGCCTCTGAAGAAA 

Cas-9 TGTACTCCAGGGAAGATCGAGA CGTTGTTGATGATGAGGCAGTG 

 

 ɻʝʥʠ ʫʢˀʫʯʝʥʠ ʫ ʦʢʩʠʜʮʠʦʥʠ ʩʪʨʝʩ 

SOD-1 TGAAGAGAGGCATGTTGGAGAC CACACGATCTTCAATGGACACA 

SOD-2 AATCAACAGACCCAAGCTAGGC CACAATGTCACTCCTCTCCGAA 

eNOS GAGGGAGTCAGCCTAAATCCTG ATCAAAGCATACGAAGAGGGCA 

 

 ɻʝʥʠ ʫʢˀʫʯʝʥʠ ʫ ʠʥʬʣʘʤʘʮʠʿʫ 

IL -10 GCAAGAGATCCTGGTCCTGAAG AGGTCTCTGTTTAGGACGCATG 

NF-əB GTTTGGTTTGAGACATCCCTGC CTGTCTTATGGCTGAGGTCTGG 

TNFŬ GAAAGCATGATCCGAGATGTGG CAGGAATGAGAAGAGGCTGAGG 

IL -6 GATACCACCCACAACAGACCAG GTGCATCATCGCTGTTCATACA 

IL -13 GCAAGTGTCTGAAGCAGCTATG TCTGTCAGCCTCAAAGAACAGG 

ɓ-aʢʪʠʥ ï housekeeping ʛʝʥ; Bax ï Bcl-2 ʧʦʚʝʟʘʥʠ ʧʨʦʪʝʠʥ X; Bcl-2 ï- ɹ-˂ʝʣʠʿʩʢʠ ʣʠʤʬʦʤ 2; Cas-3 ï ʢʘʩʧʘʟʘ 

3; Cas-9 ï ʢʘʩʧʘʟʘ 9; SOD-1 ï- ʩʫʧʝʨʦʢʩʠʜ ʜʠʟʤʫʪʘʟʘ 1; SOD-2 - ʩʫʧʝʨʦʢʩʠʜ ʜʠʟʤʫʪʘʟʘ 2; eNOS ï ʝʥʜʦʪʝʣʥʘ 

ʘʟʦʪ-ʤʦʥʦʢʩʠʜ ʩʠʥʪʝʪʘʟʘ; IL-10 ïʠʥʪʝʨʣʝʫʢʠʥ 10; NF-əB ï-ʥʫʢʣʝʘʨʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ ʢʘʧʘ ɹ; 

TNFŬ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʝ ʪʫʤʦʨʘ Ŭ; IL-6 ïʠʥʪʝʨʣʝʫʢʠʥ 6; IL-13 ïʠʥʪʝʨʣʝʫʢʠʥ 13 

 

 ʉʥʘʛʘ ʩʪʫʜʠʿʝ ʠ ʚʝʣʠʯʠʥʘ ʫʟʦʨʢʘ 

 

ʋʢʫʧʘʥ ʙʨʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʞʠʚʦʪʠˁʘ ʦʜʨʝʹʝʥ je ʢʦʨʠʰ˂ʝˁʝʤ ʩʦʬʪʚʝʨʘ G Power, ʘ 

ʩʘʤ ʧʨʦʨʘʯʫʥ ʟʘʩʥʦʚʘʥ ʿʝ ʥʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʦ ʧʫʙʣʠʢʦʚʘʥʠʭ ʩʪʫʜʠʿʘ (80, 91, 92). 

ɿʘ ʧʨʦʨʘʯʫʥ ʿʝ ʢʦʨʠʰ˂ʝʥ ʜʚʦʩʪʨʘʥʠ t-ʪʝʩʪ ʟʘ ʚʝʟʘʥʠ ʫʟʦʨʘʢ, ʫʟ ʧʨʝʪʧʦʩʪʘʚʢʫ ʘʣʬʘ ʛʨʝʰʢʝ 

ʦʜ 0,05 ʠ ʩʥʘʛʝ ʩʪʫʜʠʿʝ 0,8 (ʙʝʪʘ ʛʨʝʰʢʘ 0,2)  

ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʨʝʟʫʣʪʘʪʝ ʜʦʩʘʜʘʰˁʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʫʢʫʧʘʥ ʙʨʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ 

ʞʠʚʦʪʠˁʘ, Wistar Albino ʧʘʮʦʚʘ, ʿʝ ʧʨʦʨʘʯʫʥʘʪ ʥʘ 64. ʉ ʦʙʟʠʨʦʤ ʜʘ ʤʦʞʝ ʜʦ˂ʠ ʜʦ 

ʠʩʢˀʫʯʠʚʘˁʘ ʥʝʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʞʠʚʦʪʠˁʘ ʠʟ ʩʪʫʜʠʿʝ, ʫʢʫʧʘʥ ʙʨʦʿ ʞʠʚʦʪʠˁʘ 

ʧʨʝʨʘʯʫʥʘʪ ʿʝ ʥʘ 80. 

 

 ʉʪʘʪʠʩʪʠʯʢʘ ʦʙʨʘʜʘ ʠ ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ  

 

ʉʪʘʪʠʩʪʠʯʢʘ ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ IBM 

Statistical Package for the Social Sciences (IBM SPSS, IBM Corp., Armonk, NY, USA), ʚʝʨʟʠʿʘ 

23.0 ʟʘ ʦʧʝʨʘʪʠʚʥʠ ʩʠʩʪʝʤ Windows. ɿʘ ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʠ ʢʨʝʠʨʘˁʝ ʛʨʘʬʠʢʦʥʘ 

ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʩʦʬʪʚʝʨʠ Microsoft Excel for Windows ʚʝʨʟʠʿʘ 2016 (Microsoft, Redmond, 

Washington, USA) ʠ GraphPad Prism ʚʝʨʟʠʿʘ 9 (GraphPad Software, Boston, Massachusetts 

USA). ɿʘ ʧʨʝʜʩʪʘʚˀʝʘˁʝ ʭʝʤʠʿʩʢʠʭ ʩʪʨʫʢʪʫʨʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʩʦʬʪʚʝʨ ChemOffice Ultra 

ʚʝʨʟʠʿʘ 12.0 (PerkinElmer, Inc., Waltham, Massachusetts, USA). ʅʘʿʧʨʝ ʿʝ ʠʟʚʨʰʝʥʘ ʧʨʦʮʝʥʘ 

ʥʦʨʤʘʣʥʦʩʪʠ ʨʘʩʧʦʜʝʣʝ ʧʦʜʘʪʘʢʘ ʢʦʨʠʰ˂ʝˁʝʤ Shapiro-Wilk ʠ Kolmogorov-Smirnov 

ʪʝʩʪʘ, ʢʘʦ ʠ ʢʦʥʩʪʨʫʠʩʘˁʝʤ ʥʦʨʤʘʣʥʦʛ QQ ʛʨʘʬʠʢʦʥʘ ʠ ʭʠʩʪʦʛʨʘʤʘ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʧʨʠʨʦʜʝ ʚʘʨʠʿʘʙʣʝ ʠ ʥʦʨʤʘʣʥʦʩʪʠ ʨʘʩʧʦʜʝʣʝ ʧʦʜʘʪʘʢʘ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʧʦʩʪʦʿʘˁʘ ʨʘʟʣʠʢʘ 
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ʤʝʹʫ ʛʨʫʧʘʤʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʧʘʨʘʤʝʪʘʨʩʢʠ (ʊ-ʪʝʩʪ ʥʝʟʘʚʠʩʥʠʭ ʫʟʦʨʘʢʘ, 

ʫʧʘʨʝʥʠ ʊ-ʊʝʩʪ, ʿʝʜʥʦʬʘʢʪʦʨʩʢʘ ʠʣʠ ʜʚʦʬʘʢʪʦʨʩʢʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

post hoc ʪʝʩʪʦʚʠʤʘ (Tukey HSD ʠ Bonfferoni)) ʠʣʠ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠ (ʄʘʥ-ɺʠʪʥʠʿʝʚ ʋ-ʪʝʩʪ, 

ɺʠʣʢʦʢʩʦʥʦʚ ʪʝʩʪ, ʂʨʘʩʢʘʣ-ɺʦʣʠʩʦʚ ʪʝʩʪ) ʪʝʩʪ. ɿʘ ʧʦʨʝʹʝˁʝ ʢʘʪʝʛʦʨʠʿʩʢʠʭ ʚʘʨʠʿʘʙʣʠ 

ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʠʣʠ ʌʠʰʝʨʦʚ ʪʝʩʪ ʪʘʯʥʝ ʚʝʨʦʚʘʪʥʦ˂ʝ. ɿʘ ʠʩʧʠʪʠʚʘˁʝ 

ʧʦʚʝʟʘʥʦʩʪʠ ʤʝʹʫ ʚʘʨʠʿʘʙʣʘʤʘ (ʢʦʨʝʣʘʮʠʿʝ) ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʇʠʨʩʦʥʦʚ ʠʣʠ ʉʧʠʨʤʘʥʦʚ ʪʝʩʪ 

ʢʦʨʝʣʘʮʠʿʝ. ɺʨʝʜʥʦʩʪʠ p<0,05 ʩʤʘʪʨʘʣʝ ʩʫ ʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ, ʘ ʚʨʝʜʥʦʩʪʠ 

ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ (M) Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ (SD). 
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 ʇʨʠʧʨʝʤʘ ʠ ʬʠʪʦʭʝʤʠʿʩʢʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʠʩʧʠʪʠʚʘˁʝ ˁʠʭʦʚʝ ʙʠʦʣʦʰʢʝ 

ʘʢʪʠʚʥʦʩʪʠ 

 

4.1.1. ʇʨʠʥʦʩ ʝʢʩʪʨʘʢʮʠʿʝ 

 

ʇʨʠʣʠʢʦʤ ʝʢʩʪʨʘʢʮʠʿʝ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʢʦʨʠʰ˂ʝʥʘ ʩʫ ʪʨʠ ʨʘʟʣʠʯʠʪʘ 

ʨʘʩʪʚʘʨʘʯʘ ʠ ʪʦ ʘʮʝʪʦʥ, ʤʝʪʘʥʦʣ ʠ n-ʭʝʢʩʘʥ. ɼʦʙʠʿʝʥʘ ʩʫ ʪʨʠ ʨʘʟʣʠʯʠʪʘ ʝʢʩʪʨʘʢʪʘ: 

ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla (ɸɽ), ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla (ʄɽ) ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla (ʍɽ). ʇʦʜʘʮʠ ʦ ʧʨʠʥʦʩʫ ʟʘ ʜʦʙʠʿʝʥʝ ʝʢʩʪʨʘʢʪʝ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 4. 

 

ʊʘʙʝʣʘ 4: ʇʨʠʥʦʩ ʝʢʩʪʨʘʢʮʠʿʝ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʢʦʨʠʰ˂ʝˁʝʤ ʘʮʝʪʦʥʘ, 

ʤʝʪʘʥʦʣʘ ʠ n-ʭʝʢʩʘʥʘ ʢʘʦ ʨʘʩʪʚʘʨʘʯʘ. 

ɽʢʩʪʨʘʢʪ ʈʘʩʪʚʘʨʘʯ 
ʄʘʩʘ ʩʫʚʦʛ 

ʣʠʰʘʿʘ (g) 

ʄʘʩʘ ʜʦʙʠʿʝʥʦʛ 

ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ 

(g) 

ʇʨʠʥʦʩ (%) 

ɸɽ ɸʮʝʪʦʥ 20,00 1,01 5,05 

ʄɽ ʄʝʪʘʥʦʣ 20,00 0,422 2,11 

ʍɽ n-ʭʝʢʩʘʥ 20,00 0,182 0,91 
ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

 

ʋʦʯʘʚʘ ʩʝ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʦʩʪʚʘʨʝʥ ʢʦʨʠʰ˂ʝˁʝʤ ʘʮʝʪʦʥʘ ʢʘʦ ʨʘʩʪʚʘʨʘʯʘ ʟʘ 

ʝʢʩʪʨʘʢʮʠʿʫ. ʇʨʠʥʦʩ ʿʝ 2,5 ʧʫʪʘ ʚʝ˂ʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʤʝʪʘʥʦʣʦʤ ʦʜʥʦʩʥʦ ʚʠʰʝ ʦʜ 6 ʧʫʪʘ 

ʚʝ˂ʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ n-ʭʝʢʩʘʥʦʤ ʢʘʦ ʨʘʩʪʚʘʨʘʯʠʤʘ ʢʦʨʠʰ˂ʝʥʠʤ ʟʘ ʝʢʩʪʨʘʢʮʠʿʫ. 

 

4.1.2. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʪʘʥʢʦʩʣʦʿʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ 

 

ʊʘʥʢʦʩʣʦʿʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʤʝʪʦʜʫ ʠʟʙʦʨʘ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʧʨʝʣʠʤʠʥʘʨʥʘ 

ʬʠʪʦʭʝʤʠʿʩʢʘ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʠʪʠʭ ʝʢʩʪʨʘʢʘʪʘ ʜʨʦʛʘ, ʧʘ ʪʘʢʦ ʠ ʣʠʰʘʿʝʚʘ. ʋ ʧʨʝʪʭʦʜʥʠʭ 

ʧʦʣʘ ʚʝʢʘ ʨʘʟʣʠʯʠʪʠ ʨʘʩʪʚʘʨʘʯʠ ʠ ʩʤʝʰʝ ʨʘʩʪʚʘʨʘʯʘ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʨʘʟʚʠʿʘˁʫ 

ʭʨʦʤʘʪʦʛʨʘʤʘ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʝʚʘ, ʘʣʠ ʩʝ ʩʤʝʰʘ ʪʦʣʫʝʥʘ ʠ ʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ (85:15, 

v/v) ʠʟʜʚʦʿʠʣʘ ʢʘʦ ʧʦʩʝʙʥʦ ʝʬʠʢʘʩʥʘ. ʅʘʢʦʥ ʨʘʟʚʠʿʘˁʘ ʭʨʦʤʘʪʦʛʨʘʤʘ ʤʨˀʝ ʩʫ ʙʠʣʝ ʩʣʘʙʦ 

ʫʦʯˀʠʚʝ, ʧʘ ʩʝ ʧʨʠʩʪʫʧʠʣʦ ʠʟʘʟʠʚʘˁʫ ʭʨʦʤʘʪʦʛʨʘʤʘ ʠ ʪʦ ʪʘʢʦ ʰʪʦ ʿʝ ʢʦʨʠʰ˂ʝʥ 10% 

ʨʘʩʪʚʦʨ ʩʫʤʧʦʨʥʝ ʢʠʩʝʣʠʥʝ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʧʣʦʯʘ ʟʘ ʪʘʥʢʦʩʣʦʿʥʫ ʭʨʦʤʘʪʦʛʨʘʬʠʿʫ 

ʟʘʛʨʝʚʘʥʘ ʥʘ 105ÁC ʪʦʢʦʤ ʧʝʪ ʤʠʥʫʪʘ. ʅʘʢʦʥ ʠʟʘʟʠʚʘˁʘ ʭʨʦʤʘʪʦʛʨʘʤʘ ʫʦʯʝʥʘ ʿʝ ʧʦʿʘʚʘ 

ʤʨˀʘ. TLC ʭʨʦʤʘʪʦʛʨʘʤ ʥʘʢʦʥ ʘʥʘʣʠʟʝ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘ ʉʣʠʮʠ 6. ʀʩʪʠ 

ʭʨʦʤʘʪʦʛʨʘʤ ʧʦʩʤʘʪʨʘʥ ʧʦʜ UV ʩʚʝʪʣʦʰ˂ʫ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ 254 nm ʠ 365 nm 

ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘ ʉʣʠʮʠ 7 ʠ ʉʣʠʮʠ 8. ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʧʨʝʢʣʘʧʘˁʝ ʧʦʿʘʚʘ ʤʨˀʝ ʢʦʿʘ 

ʧʦʪʠʯʝ ʦʜ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʫ ʩʚʘʢʦʤ ʦʜ ʘʥʘʣʠʟʠʨʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʩʘ ʨʝʪʝʥʮʠʦʥʠʤ 

ʬʘʢʪʦʨʦʤ ʦʜ 0,76, ʢʘʦ ʠ ʤʨˀʘ ʢʦʿʘ ʧʦʪʠʯʝ ʦʜ ʣʝʢʘʥʦʨʥʝ ʢʠʩʝʣʠʥʝ ʥʘ ʨʝʪʝʥʮʠʦʥʦʤ 

ʬʘʢʪʦʨʫ ʦʜ 0,64.  
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ʉʣʠʢʘ 6: TLC ʭʨʦʤʘʪʦʛʨʘʤ ʥʘʢʦʥ ʘʥʘʣʠʟʝ ʘʮʝʪʦʥʩʢʦʛ (1), ʤʝʪʘʥʦʣʥʦʛ (2) ʠ n-ʭʝʢʩʘʥʩʢʦʛ 

(3) ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (4) 

 

 
ʉʣʠʢʘ 7: TLC ʭʨʦʤʘʪʦʛʨʘʤ ʥʘʢʦʥ ʘʥʘʣʠʟʝ ʘʮʝʪʦʥʩʢʦʛ (1), ʤʝʪʘʥʦʣʥʦʛ (2) ʠ n-ʭʝʢʩʘʥʩʢʦʛ 

(3) ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (4) ʧʨʠ ʧʦʩʤʘʪʨʘˁʫ 

ʧʦʜ UV ʩʚʝʪʣʦʰ˂ʫ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 254 nm 
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ʉʣʠʢʘ 8: TLC ʭʨʦʤʘʪʦʛʨʘʤ ʥʘʢʦʥ ʘʥʘʣʠʟʝ ʘʮʝʪʦʥʩʢʦʛ (1), ʤʝʪʘʥʦʣʥʦʛ (2) ʠ n-ʭʝʢʩʘʥʩʢʦʛ 

(3) ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (4) ʧʨʠ ʧʦʩʤʘʪʨʘˁʫ 

ʧʦʜ UV ʩʚʝʪʣʦʰ˂ʫ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 265 nm 

 

4.1.3. ɸʥʘʣʠʟʘ ʝʢʩʪʨʘʢʘʪʘ ʧʨʠʤʝʥʦʤ ʚʠʩʦʢʦ-ʝʬʠʢʘʩʥʝ ʪʝʯʥʝ ʭʨʦʤʘʪʦʛʨʘʬʠʿʝ 

 

ʍʨʦʤʘʪʦʛʨʘʤʠ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ (ɸɽ, ʄɽ ʠ ʍɽ) ʠ ʠʟʦʣʦʚʘʥʦʛ ʩʝʢʫʥʜʘʨʥʦʛ 

ʤʝʪʘʙʦʣʠʪʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʥʘ ʉʣʠʮʠ 9. ʅʘ ʦʩʥʦʚʫ ʭʨʦʤʘʪʦʛʨʘʤʘ, 

ʫʦʯʘʚʘ ʩʝ ʜʘ ɸɽ ʠ ʄɽ ʠʤʘʿʫ ʪʨʠ ʛʣʘʚʥʝ ʢʦʤʧʦʥʝʥʪʝ ʠ ʪʦ: ʣʝʢʘʥʦʨʥʫ ʢʠʩʝʣʠʥʫ, ʦʙʪʫʩʠʯʥʫ 

ʢʠʩʝʣʠʥʫ ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ, ʜʦʢ ʩʝ ʢʦʜ ʍɽ ʫʦʯʘʚʘ ʠ ʯʝʪʚʨʪʘ ʢʦʤʧʦʥʝʥʪʘ ʢʦʿʘ ʿʝ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʢʘʦ ʘʪʨʘʥʦʨʠʥ. 

ʃʝʢʘʥʦʨʥʘ ʢʠʩʝʣʠʥʘ ʿʝ ʩʝʢʫʥʜʘʨʥʠ ʤʝʪʘʙʦʣʠʪ ʣʠʰʘʿʝʚʘ ʩʧʝʮʠʬʠʯʥʝ ʜʝʧʩʠʜʥʝ ʩʪʨʫʢʪʫʨʝ, 

ʢʦʿʘ ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʫ ʩʚʘ ʪʨʠ ʠʩʧʠʪʠʚʘʥʘ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla. ʃʝʢʘʥʦʨʥʘ ʢʠʩʝʣʠʥʘ ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʥʘ ʧʨʠʙʣʠʞʥʦ ʠʩʪʠʤ ʨʝʪʝʥʮʠʦʥʠʤ 

ʚʨʝʤʝʥʠʤʘ (tR = 7,42 Ñ 0,02 min), ʘʣʠ ʿʝ ʩʘʜʨʞʘʿ ʣʝʢʘʥʦʨʥʝ ʢʠʩʝʣʠʥʝ ʙʠʦ ʨʘʟʣʠʯʠʪ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʝʢʩʪʨʘʢʪʠʤʘ. ʅʘʿʚʠʰʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʣʝʢʘʥʦʨʥʝ ʢʠʩʝʣʠʥʝ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ 

ɸɽ (4,0%), ʟʘʪʠʤ ʫ ʄɽ (3,0%) ʠ ʥʘʿʥʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ ʍɽ (1,7%). ɸʪʨʘʥʦʨʠʥ ʠ 

ʦʙʪʫʩʠʯʥʘ ʢʠʩʝʣʠʥʘ ʩʫ ʪʘʢʦʹʝ ʿʝʜʠˁʝˁʘ ʜʝʧʩʠʜʥʝ ʩʪʨʫʢʪʫʨʝ, ʘʣʠ ʩʝ ʤʝʹʫʩʦʙʥʦ ʨʘʟʣʠʢʫʿʫ 

ʧʦ ʩʫʧʩʪʠʪʫʝʥʪʠʤʘ. 

ʋ ʍɽ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʿʝʜʠˁʝˁʝ ʙʠʣʦ ʿʝ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʥʘ 

ʨʝʪʝʥʮʠʦʥʦʤ ʚʨʝʤʝʥʫ tR = 16,78 Ñ 0,02 min ʠ ʪʦ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 58,7%. ʊʘʢʦʹʝ, 

ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʩʝ ʦʜ ʧʨʝʪʭʦʜʥʠʭ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʿʝʜʠˁʝˁʘ ʨʘʟʣʠʢʫʿʝ ʧʦ ʪʦʤʝ ʰʪʦ 

ʠʤʘ ʜʠʙʝʥʟʦʬʫʨʘʥʩʢʫ ʩʪʨʫʢʪʫʨʫ. 
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ʉʣʠʢʘ 9: HPLC ʭʨʦʤʘʪʦʛʨʘʤʠ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʠʟʦʣʦʚʘʥʦʛ ʿʝʜʠˁʝˁʘ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ. A ï ʭʨʦʤʘʪʦʛʨʘʤ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʩʥʠʤˀʝʥ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 254 nm; B ï ʭʨʦʤʘʪʦʛʨʘʤ ʤʝʪʘʥʦʣʥʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʩʥʠʤˀʝʥ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 254 nm; C ï ʭʨʦʤʘʪʦʛʨʘʤ n-ʭʝʢʩʘʥʩʢʦʛ 

ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʩʥʠʤˀʝʥ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 254 nm; D ï ʭʨʦʤʘʪʦʛʨʘʤ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠʟʦʣʦʚʘʥʝ ʠʟ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʩʥʠʤˀʝʥ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜ 254 

nm. 1 ï ʣʝʢʘʥʦʨʥʘ ʢʠʩʝʣʠʥʘ; 2 ï ʦʙʪʫʩʠʯʥʘ ʢʠʩʝʣʠʥʘ; 3 ï ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ; 4 ï ʘʪʨʘʥʦʨʠʥ. 

 

ʉʪʨʫʢʪʫʨʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ʉʣʠʮʠ 10, ʜʦʢ 

ʩʫ ʜʝʪʘˀʥʠ ʧʦʜʘʮʠ ʦ ʨʝʪʝʥʮʠʦʥʠʤ ʚʨʝʤʝʥʠʤʘ, ʘʧʩʦʨʧʮʠʦʥʠʤ ʤʘʢʩʠʤʫʤʠʤʘ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʿʝʜʠˁʝˁʘ ʧʨʝʜʩʪʘʚˀʝʥʠ ʫ ʊʘʙʝʣʠ 5. 

  

A 

B 

C 

D 
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ʃʝʢʘʥʦʨʥʘ ʢʠʩʝʣʠʥʘ 

 

 

 

ʆʙʪʫʩʠʯʥʘ ʢʠʩʝʣʠʥʘ 

 

 

 
 

 

ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ 

 

ɸʪʨʘʥʦʨʠʥ 

 
ʉʣʠʢʘ 10: ʉʪʨʫʢʪʫʨʥʝ ʬʦʨʤʫʣʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʫ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla. 

 

ʊʘʙʝʣʘ 5: ʈʝʪʝʥʮʠʦʥʘ ʚʨʝʤʝʥʘ, ʘʧʩʦʨʧʮʠʦʥʠ ʤʘʢʩʠʤʫʤʠ ʠ ʩʘʜʨʞʘʿ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ 

ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ 

ɱʝʜʠˁʝˁʝ 
ʈʝʪʝʥʮʠʦʥʦ ʚʨʝʤʝ 

(tR Ñ SD)*(min) 

ɸʧʩʦʨʧʮʠʦʥʠ 

ʤʘʢʩʠʤʫʤʠ (nm) 

ʉʘʜʨʞʘʿ  

(mg/g ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ) 

ɽʢʩʪʨʘʢʪ 

ɸɽ ʄɽ ʍɽ 

ʃʝʢʘʥʦʨʥʘ 

ʢʠʩʝʣʠʥʘ 
7,42 Ñ 0,02 213, 270, 304 39,96 29,68 17,45 

ʆʙʪʫʩʠʯʥʘ 

ʢʠʩʝʣʠʥʘ 
11,41 Ñ 0,01 212, 278, 312 24,96 28,87 2,61 

ʋʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ 
16,78 Ñ 0,02 234, 282 44,47 48,52 587,33 

ɸʪʨʘʥʦʨʠʥ 19,07 Ñ 0,01 210, 252, 262, 320 ʅɼ ʅɼ 15,25 

ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʅɼ ï ʥʠʿʝ 

ʜʝʪʝʢʪʦʚʘʥʦ; ɺʨʝʜʥʦʩʪʠ ʨʝʪʝʥʮʠʦʥʠʭ ʚʨʝʤʝʥʘ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ 

ʪʨʠ ʤʝʨʝˁʘ.  

 

ʇʨʠʩʫʩʪʚʦ ʥʘʚʝʜʝʥʠʭ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʣʠʰʘʿʝʚʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʝʢʩʪʨʘʢʪʠʤʘ 

ʧʦʪʚʨʹʝʥʦ ʿʝ ʧʦʨʝʹʝˁʝʤ ʨʝʪʝʥʮʠʦʥʠʭ ʚʨʝʤʝʥʘ ʠ ʘʧʩʦʨʧʮʠʦʥʠʭ ʤʘʢʩʠʤʫʤʘ ʩʘ 

ʩʪʘʥʜʘʨʜʠʤʘ ʜʦʙʠʿʝʥʠʤ ʠʟ ʩʣʝʜʝ˂ʠʭ ʙʠʦʣʦʰʢʠʭ ʠʟʚʦʨʘ: ʣʝʢʘʥʦʨʥʘ ʢʠʩʝʣʠʥʘ ʠʟ ʣʠʰʘʿʘ 

Melanelia subaurifera, ʦʙʪʫʩʠʯʥʘ ʢʠʩʝʣʠʥʘ ʠʟ ʣʠʰʘʿʘ Physcia semipinnata, ʘʪʨʘʥʦʨʠʥ ʠʟ 
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ʣʠʰʘʿʘ Evernia prunastri, ʜʦʢ ʩʫ ʟʘ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʢʦʨʠʰ˂ʝʥʘ ʜʚʘ ʩʪʘʥʜʘʨʜʘ ï ʿʝʜʘʥ 

ʢʦʤʝʨʮʠʿʘʣʥʦ ʜʦʩʪʫʧʘʥ ʧʨʦʠʟʚʦʹʘʯʘ Sigma Aldrich ʜʦʢ ʿʝ ʜʨʫʛʠ ʠʟʦʣʦʚʘʥ ʠʟ ʣʠʰʘʿʘ Usnea 

barbata. ʉʚʠ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠ ʩʪʘʥʜʘʨʜʠ ʢʦʿʠ ʩʫ ʠʟʦʣʦʚʘʥʠ ʠʟ ʣʠʰʘʿʝʚʘ ʠʟʦʣʦʚʘʥʠ ʩʫ 

ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʫ ʥʘʰʦʿ ʣʘʙʦʨʘʪʦʨʠʿʠ, ʘ ˁʠʭʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʪʚʨʹʝʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʩʧʝʢʪʨʘʣʥʠʭ ʧʦʜʘʪʘʢʘ (59, 65, 66). 

 

4.1.4. ʃʠʤʠʪ ʜʝʪʝʢʮʠʿʝ ʠ ʣʠʤʠʪ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ 

 

ʃʠʤʠʪ ʜʝʪʝʢʮʠʿʝ (LOD) ʠ ʣʠʤʠʪ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ (LOQ) ʦʜʨʝʹʝʥʠ ʩʫ ʟʘ ʢʦʨʠʰ˂ʝʥʫ 

ʭʨʦʤʘʪʦʛʨʘʬʩʢʫ ʤʝʪʦʜʫ, ʢʘʦ ʠ ʟʘ ʩʚʘʢʠ ʦʜ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ 

ʧʦʿʝʜʠʥʘʯʥʦ. ɱʝʜʥʘʯʠʥʘ ʧʨʘʚʝ, ʣʠʥʝʘʨʥʦʩʪ, ʦʧʩʝʛ ʣʠʥʝʘʨʥʦʩʪʠ, ʣʠʤʠʪ ʜʝʪʝʢʮʠʿʝ ʠ ʣʠʤʠʪ 

ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ ʟʘ ʭʨʦʤʘʪʦʛʨʘʬʩʢʫ ʤʝʪʦʜʫ ʢʦʨʠʰ˂ʝʥʫ ʟʘ ʘʥʘʣʠʟʫ ʿʝʜʠˁʝˁʘ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʫ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ 

ʊʘʙʝʣʠ 6. 

 

ʊʘʙʝʣʘ 6: ɱʝʜʥʘʯʠʥʘ ʧʨʘʚʝ, ʣʠʥʝʘʨʥʦʩʪ, ʦʧʩʝʛ ʣʠʥʝʘʨʥʦʩʪʠ, ʣʠʤʠʪ ʜʝʪʝʢʮʠʿʝ ʠ ʣʠʤʠʪ 

ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ ʟʘ ʭʨʦʤʘʪʦʛʨʘʬʩʢʫ ʤʝʪʦʜʫ ʢʦʨʠʰ˂ʝʥʫ ʟʘ ʘʥʘʣʠʟʫ ʿʝʜʠˁʝˁʘ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʫ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ɱʝʜʠˁʝˁʝ ɱʝʜʥʘʯʠʥʘ ʧʨʘʚʝ 
ʃʠʥʝʘʨʥʦʩʪ 

(R2) 

ʆʃ 

(Õg/mL) 

LOD 

(Õg/mL) 

LOQ 

(Õg/mL) 

ʃʝʢʘʥʦʨʥʘ 

ʢʠʩʝʣʠʥʘ 
Y=20,435*X-6,494 0,9998 7,81-500 3,025 9,167 

ʆʙʪʫʩʠʯʥʘ 

ʢʠʩʝʣʠʥʘ 
Y=11,502*X-2,052 0,9993 1,56-100 0,590 1,787 

ʋʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ 
Y=2,468*X+0,233 0,9999 1,56-100 1,177 3,566 

ɸʪʨʘʥʦʨʠʥ Y=3,175*X+1,569 0,9998 0,78-50 1,010 3,061 

R2 ï ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʟʘ ʢʘʣʠʙʨʘʮʠʦʥʫ ʢʨʠʚʫ; ʆʃ ï ʦʧʩʝʛ ʣʠʥʝʘʨʥʦʩʪʠ; LOD ï ʣʠʤʠʪ ʜʝʪʝʢʮʠʿʝ; 

LOQ ï ʣʠʤʠʪ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ 

 

ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʿʝ ʧʨʝʢʦ 0,999 ʟʘ ʩʚʘ ʠʩʧʠʪʠʚʘʥʘ ʿʝʜʠˁʝˁʘ. ʋʧʦʪʨʝʙˀʝʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʩʢʘ ʤʝʪʦʜʘ ʿʝ ʥʘʿʦʩʝʪˀʠʚʠʿʘ ʟʘ ʦʙʪʫʩʠʯʥʫ ʢʠʩʝʣʠʥʫ, ʘ ʥʘʿʤʘˁʝ ʦʩʝʪˀʠʚʘ ʟʘ 

ʣʝʢʘʥʦʨʥʫ ʢʠʩʝʣʠʥʫ. ʅʘʿʰʠʨʠ ʦʧʩʝʛ ʣʠʥʝʘʨʥʦʩʪʠ ʙʠʦ ʿʝ ʢʦʜ ʣʝʢʘʥʦʨʥʝ ʢʠʩʝʣʠʥʝ (7,81-

500 Õg/mL), ʥʝʰʪʦ ʫʞʠ ʠ ʠʜʝʥʪʠʯʘʥ ʿʝ ʙʠʦ ʟʘ ʦʙʪʫʩʠʯʥʫ ʢʠʩʝʣʠʥʫ ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ 

(1,56-100 Õg/mL), ʜʦʢ ʿʝ ʥʘʿʫʞʠ ʦʧʩʝʛ ʣʠʥʝʘʨʥʦʩʪʠ ʙʠʦ ʟʘ ʘʪʨʘʥʦʨʠʥ (0,78-50 Õg/mL). 
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4.1.5. ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ 

ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

 

ʈʝʟʫʣʪʘʪʠ ʦʜʨʝʹʠʚʘˁʘ ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 

7. 

 

ʊʘʙʝʣʘ 7: ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ 

ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ɽʢʩʪʨʘʢʪ 

ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ 

ʬʝʥʦʣʘ 

(mg GAE/g ʩʫʚʦʛ 

ʝʢʩʪʨʘʢʪʘ) 

ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ 

ʬʣʘʚʦʥʦʠʜʘ 

(mg QE/g ʩʫʚʦʛ 

ʝʢʩʪʨʘʢʪʘ) 

ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ 

ʬʣʘʚʦʥʦʠʜʘ 

(mg RE/g ʩʫʚʦʛ 

ʝʢʩʪʨʘʢʪʘ) 

ɸɽ 167,03 Ñ 1,12 178,84 Ñ 0,93 320,18 Ñ 1,86 

ʄɽ 94,70 Ñ 0,86a 116,06 Ñ0,31a 217,46 Ñ 1,34a 

ʍɽ 34,31 Ñ 0,52a,b 73,28 Ñ 0,29a,b 147,45 Ñ 1,02a,b 

GAE ï ʝʢʚʠʚʘʣʝʥʪʠ ʛʘʣʥʝ ʢʠʩʝʣʠʥʝ; QE ï ʝʢʚʠʚʘʣʝʥʪʠ ʢʚʝʨʮʝʪʠʥʘ; RE ï ʝʢʚʠʚʘʣʝʥʪʠ ʨʫʪʠʥʘ; ɸɽ ï 

ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʄɽ ï ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʉʚʘ ʤʝʨʝˁʘ ʩʫ ʫʨʘʹʝʥʘ ʫ 

ʪʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʪʨʠ ʤʝʨʝˁʘ; a ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ɸɽ; b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ 

ʥʘ Mɽ. 

 

ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʠʤʘ 

ɸɽ, ʥʝʰʪʦ ʤʘˁʠ ʩʘʜʨʞʘʿ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠʤʘ ʄɽ, ʜʦʢ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ 

ʠʤʘ ʍɽ.  

 

4.1.6. ɸʥʪʠʦʢʩʠʜʘʮʠʦʥʘ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

ʆʜʨʝʹʠʚʘˁʝ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠʟʚʨʰʝʥʦ ʿʝ ʧʨʠʤʝʥʦʤ ʧʝʪ ʨʘʟʣʠʯʠʪʠʭ 

ʤʝʪʦʜʘ ʠ ʪʦ: ʆʜʨʝʹʠʚʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʫʪʨʘʣʠʩʘˁʘ DPPH ʨʘʜʠʢʘʣʘ, ʭʠʜʨʦʢʩʠʣ 

ʨʘʜʠʢʘʣʘ ʠ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ, ʦʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʦʛ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ 

ʢʘʧʘʮʠʪʝʪʘ ʠ ʦʜʨʝʹʠʚʘˁʘ ʠʥʜʝʢʩʘ ʠʥʭʠʙʠʮʠʿʝ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ. ɺʨʝʜʥʦʩʪʠ 

ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʫ ʊʘʙʝʣʠ 8 ʠ ʊʘʙʝʣʠ 9. 

 

ʊʘʙʝʣʘ 8: ʋʢʫʧʘʥ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ ʢʘʧʘʮʠʪʝʪ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla  

ɽʢʩʪʨʘʢʪ 
ʋʢʫʧʘʥ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ ʢʘʧʘʮʠʪʝʪ 

(mg AAE/g ʩʫʚʦʛ ʝʢʩʪʨʘʢʪʘ) 

ɸɽ 151,92 Ñ 2,15 

ʄɽ 85,15 Ñ 1,26a 

ʍɽ 28,62 Ñ 0,92a,b 

AAE ï ʝʢʚʠʚʘʣʝʥʪʠ ʘʩʢʦʨʙʠʥʩʢʝ ʢʠʩʝʣʠʥʝ; ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; 

ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʉʚʘ ʤʝʨʝˁʘ ʩʫ ʫʨʘʹʝʥʘ ʫ ʪʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʪʨʠ ʤʝʨʝˁʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ɸɽ; b ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ Mɽ. 
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ʈʝʟʫʣʪʘʪʠ ʫʢʫʧʥʦʛ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʫ ʩʘʛʣʘʩʥʦʩʪʠ ʩʫ ʩʘ ʫʢʫʧʥʠʤ ʩʘʜʨʞʘʿʝʤ 

ʬʝʥʦʣʥʠʭ ʠ ʬʣʘʚʦʥʦʠʜʥʠʭ ʿʝʜʠˁʝˁʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʝʢʩʪʨʘʢʪʠʤʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla, ʦʜʥʦʩʥʦ ʥʘʿʚʝ˂ʠ ʫʢʫʧʥʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ ʢʘʧʘʮʠʪʝʪ ʧʦʢʘʟʫʿʝ ɸɽ, ʜʦʢ 

ʥʘʿʤʘˁʠ ʫʢʫʧʥʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠ ʢʘʧʘʮʠʪʝʪ ʧʦʢʘʟʫʿʝ ʍɽ.  

 

ʊʘʙʝʣʘ 9: ɸʥʪʠʦʢʩʠʜʘʮʠʦʥʘ ʘʢʪʠʚʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʦʩʥʦʚʫ ʦʜʨʝʹʠʚʘˁʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʫʪʨʘʣʠʩʘˁʘ DPPH 

ʨʘʜʠʢʘʣʘ, ʭʠʜʨʦʢʩʠʣ ʨʘʜʠʢʘʣʘ, ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʠ ʠʥʜʝʢʩʘ ʠʥʭʠʙʠʮʠʿʝ 

ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ 

ɽʢʩʪʨʘʢʪ/ 

ʿʝʜʠˁʝˁʝ 

ʅʝʫʪʨʘʣʠʩʘˁʝ 

DPPH ʨʘʜʠʢʘʣʘ 

(IC 50 (Õg/mL)) 

ʅʝʫʪʨʘʣʠʩʘˁʝ 

ʭʠʜʨʦʢʩʠʣ 

ʨʘʜʠʢʘʣʘ  

(IC 50 (Õg/mL)) 

ʅʝʫʪʨʘʣʠʩʘˁʝ 

ʩʫʧʝʨʦʢʩʠʜ-ʘʥʿʦʥ 

ʨʘʜʠʢʘʣʘ  

(IC 50 (Õg/mL)) 

ʀʥʜʝʢʩ 

ʠʥʭʠʙʠʮʠʿʝ 

ʣʠʧʠʜʥʝ 

ʧʝʨʦʢʩʠʜʘʮʠʿʝ 

(IC 50 (Õg/mL)) 

ɸɽ 81,22 Ñ 0,54 134,48 Ñ 0,76 107,39 Ñ 0,58 69,22 Ñ 0,94 

ʄɽ 89,47 Ñ 0,66 145,75 Ñ0,61 116,53 Ñ 0,74 75,47 Ñ 0,86 

ʍɽ 95,55 Ñ 0,45a,b 154,16 Ñ 0,69a 125,16 Ñ 0,55a 79,55 Ñ 0,85a 

ʋʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ 
64,92 Ñ 1,06a,b,c 120,05 Ñ 0,85a,b,c 90,32 Ñ 0,95a,b,c 115,51 Ñ 1,02a,b,c 

ɻʘʣʥʘ 

ʢʠʩʝʣʠʥʘ 
3,72 Ñ 0,65a,b,c,d 45,12 Ñ0,51a,b,c,d 68,55 Ñ 0,45a,b,c,d 124,43 Ñ 1,25a,b,c 

ɸʩʢʦʨʙʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ 
6,31 Ñ 0,78a,b,c,d 155,91 Ñ 0,64a,c,d 105,62 Ñ 0,84c,d,e 

> 1000a,b,c,d,e 

ʊʨʦʣʦʢʩ 10,79 Ñ 0,83a,b,c,d 131,45 Ñ 0,56c,e, 135,14 Ñ 0,88a,b,d,e,f > 1000a,b,c,d,e 

BHT 16,55 Ñ 0,91a,b,c,d,e,f 65,91 Ñ 1,85a,b,c,d,e,f,g 71,83 Ñ 1,68a,b,c,d,f,g 2,34 Ñ 0,61a,b,c,d,e,f,g 

Ŭ-ʪʦʢʦʬʝʨʦʣ / / / 1,12 Ñ 0,48a,b,c,d,e,f,g 

ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; BHT ï ʙʫʪʠʣ-

ʭʠʜʨʦʢʩʠʪʦʣʫʝʥ; / - ʥʠʿʝ ʠʩʧʠʪʠʚʘʥʦ; ʉʚʘ ʤʝʨʝˁʘ ʩʫ ʫʨʘʹʝʥʘ ʫ ʪʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʝ 

ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʪʨʠ ʤʝʨʝˁʘ; IC50 ʚʨʝʜʥʦʩʪʠ ʩʫ ʦʜʨʝʹʝʥʝ ʢʦʨʠʰ˂ʝˁʝʤ ʥʝʣʠʥʝʘʨʥʝ 

ʨʝʛʨʝʩʠʦʥʝ ʘʥʘʣʠʟʝ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ɸɽ; b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ Mɽ; c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ʍɽ; d ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ʋʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ; e ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

(p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ɻʘʣʥʫ ʢʠʩʝʣʠʥʫ; f ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ɸʩʢʦʨʙʠʥʩʢʫ 

ʢʠʩʝʣʠʥʫ; g ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ (p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ ʊʨʦʣʦʢʩ; h ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

(p <0,05) ʫ ʦʜʥʦʩʫ ʥʘ BHT. 
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4.1.7. ɸʥʪʠʤʠʢʨʦʙʥʘ ʠ ʘʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

4.1.7.1. ɸʥʪʠʤʠʢʨʦʙʥʘ ʘʢʪʠʚʥʦʩʪ 

 

ʈʝʟʫʣʪʘʪʠ in vitro ʦʜʨʝʹʠʚʘˁʘ ʘʥʪʠʤʠʢʨʦʙʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla, ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʢʘʦ ʠ ʧʦʟʠʪʠʚʥʝ ʢʦʥʪʨʦʣʝ, ʘʥʪʠʙʠʦʪʠʢʘ 

(ʘʤʧʠʮʠʣʠʥʘ ʠ ʪʝʪʨʘʮʠʢʣʠʥʘ) ʠ ʘʥʪʠʤʠʢʦʪʠʢʘ (ʬʣʫʢʦʥʘʟʦʣʘ ʠ ʘʤʬʦʪʝʨʠʮʠʥʘ ɹ) 

ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 10 (ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʘ ʘʢʪʠʚʥʦʩʪ) ʠ ʊʘʙʝʣʠ 11 (ʘʥʪʠʬʫʥʛʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ). 

 

ʊʘʙʝʣʘ 10: ɸʥʪʠʙʘʢʪʝʨʠʿʩʢʘ ʘʢʪʠʚʥʦʩʪ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

  ɽʢʩʪʨʘʢʪ/ʿʝʜʠˁʝˁʝ 

  ɸɽ ʄɽ ʍɽ ʋʂ ʊɽʊ ɸʄʇ 

ɹʘʢʪʝʨʠʿʩʢʠ 

ʩʦʿ 
G MIC  MMC  MIC  MMC  MIC  MMC  MIC  MMC  MIC  MMC  MIC  MMC  

E. coli  

ATCC 25922 
G- ι10 ι10 ι10 ι10 10 10 ι10 ι10 4 6 0,37 0,5 

E. coli G- ι10 ι10 ι10 ι10 10 ι10 ι10 ι10 2 6 2,1 1,2 

S. enterica G- ι10 ι10 ι10 ι10 10 10 ι10 ι10 2 2 1 1 

S. Typhimurium G- ι10 ι10 10 10 10 10 ι10 ι10 2 2 2 2 

P. mirabilis 

ATCC 12453 
G- 5 5 10 ι10 5 7,5 ι10 ι10 2 4 4 4 

P. mirabilis G- 10 10 10 10 5 5 ι10 ι10 >128 >128 >128 >128 

K. pneumoniae 

ATCC 70063 
G- ι10 ι10 ι10 ι10 10 ι10 ι10 ι10 4 64 >128 >128 

K. pneumoniae G- ι10 ι10 ι10 ι10 7,5 10 ι10 ι10 4 32 >128 >128 

P. aeruginosa 

ATCC 27853 
G- 2,5 10 10 ι10 5 10 10 ι10 4 32 >128 >128 

P. aeruginosa G- 5 10 10 ι10 10 10 10 ι10 >128 >128 >128 >128 

B. subtilis 

ATCC 6633 
G+ 10 ι10 ι10 ι10 <0,08 <0,08 <0,08 <0,08 0,25 0,37 3 4 

B. subtilis G+ 5 10 10 ι10 <0,08 <0,08 <0,08 <0,08 <0,06 0,25 16 128 

B. cereus G+ 2,5 10 5 ι10 <0,08 <0,08 <0,08 <0,08 0,25 0,5 4 6 

S. aureus 

ATCC 6538 
G+ 10 ι10 ι10 ι10 0,625 0,625 0,3125 0,625 3 6 0,25 0,75 

S. aureus G+ ι10 ι10 ι10 ι10 0,3125 0,3125 0,156 0,156 <0,06 <0,06 <0,06 <0,06 

ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʋʂ ï ʫʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ; G ï ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʙʘʢʪʝʨʠʿʩʢʠʭ ʩʦʿʝʚʘ ʧʦ ɻʨʘʤʫ; ʊɽʊ ï ʪʝʪʨʘʮʠʢʣʠʥ; ɸʄʇ ï ʘʤʧʠʮʠʣʠʥ; MIC 

ï ʤʠʥʠʤʘʣʥʘ ʠʥʭʠʙʠʪʦʨʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ; MMC - ʤʠʥʠʤʘʣʥʘ ʤʠʢʨʦʙʠʮʠʜʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ; ɺʨʝʜʥʦʩʪʠ ʩʫ 

ʜʘʪʝ ʫ mg/mL ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʝʢʩʪʨʘʢʪʝ ʣʠʰʘʿʘ ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ, ʘ ʫ Õg/mL ʟʘ ʘʥʪʠʙʠʦʪʠʢʝ. 

 

ɸʥʪʠʙʘʢʪʝʨʠʿʩʢʘ ʘʢʪʠʚʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʪʝʩʪʠʨʘʥʘ ʿʝ ʥʘ 15 ʙʘʢʪʝʨʠʿʩʢʠʭ ʩʦʿʝʚʘ, ʠ ʪʦ ʰʝʩʪ ʩʪʘʥʜʘʨʥʠʭ ʩʦʿʝʚʘ ʠ 

ʜʝʚʝʪ ʢʣʠʥʠʯʢʠʭ ʠʟʦʣʘʪʘ. ɺʨʝʜʥʦʩʪʠ MIC ʠ MMC ʙʠʣʝ ʩʫ ʫ ʦʧʩʝʛʫ ʦʜ <0,08 mg/mL ʜʦ 

>10 mg/mL ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʝʢʩʪʨʘʢʪʝ ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ, ʦʜʥʦʩʥʦ ʦʜ <0,06 Õg/mL ʜʦ 
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>128 Õg/mL ʟʘ ʪʝʩʪʠʨʘʥʝ ʘʥʪʠʙʠʦʪʠʢʝ. ʅʠʚʦ ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʚʘʨʠʨʘʦ ʿʝ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʠ ʚʨʩʪʝ ʠʩʧʠʪʠʚʘʥʝ ʩʫʧʩʪʘʥʮʝ. 

ɸʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʧʦʢʘʟʘʦ ʿʝ ʙʦˀʫ ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʫ ʘʢʪʠʚʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ ʤʝʪʘʥʦʣʥʠ 

ʝʢʩʪʨʘʢʪ. ɻʨʘʤ-ʧʦʟʠʪʠʚʥʝ ʙʘʢʪʝʨʠʿʝ ʧʦʢʘʟʘʣʝ ʩʫ ʚʝ˂ʫ ʦʩʝʪˀʠʚʦʩʪ ʥʘ ʪʝʩʪʠʨʘʥʝ ʝʢʩʪʨʘʢʪʝ. 

ʋ ʪʝʩʪʠʨʘʥʦʤ ʦʧʩʝʛʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ, ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʥʠʿʝ ʠʩʧʦˀʠʦ ʘʥʪʠʤʠʢʨʦʙʥʦ 

ʜʝʿʩʪʚʦ ʧʨʝʤʘ ɻʨʘʤ-ʥʝʛʘʪʠʚʥʠʤ ʙʘʢʪʝʨʠʿʘʤʘ (E. coli ATCC 25922, E. coli, S. enterica, S. 

Typhimurium, K. pneumoniae ATCC 70063, K. pneumoniae and S. aureus (MIC and MMC > 

10 mg/mL)). MIC ʠ MMC ʚʨʝʜʥʦʩʪʠ ʦʩʪʘʣʠʭ ʪʝʩʪʠʨʘʥʠʭ ʙʘʢʪʝʨʠʿʘ ʙʠʣʝ ʩʫ ʠʟʤʝʹʫ 2.5 ʠ 

10 mg/mL. ʄʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʿʝ ʧʦʢʘʟʘʦ ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʫ ʘʢʪʠʚʥʦʩʪ ʩʘʤʦ ʢʘʜʘ ʿʝ ʫ 

ʧʠʪʘˁʫ ʙʘʢʪʝʨʠʿʘ B. cereus (MIC 5 mg/mL, MMC >10 mg/mL). ʋ ʩʣʫʯʘʿʫ ʦʩʪʘʣʠʭ 

ʙʘʢʪʝʨʠʿʘ ʚʨʝʜʥʦʩʪʠ MIC ʠ MMC ʙʠʣʝ ʩʫ ʠʟʥʘʜ 10 mg/mL. 

ʅʘʿʠʟʨʘʞʝʥʠʿʫ ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʫ ʘʢʪʠʚʥʦʩʪ ʧʦʢʘʟʘʦ ʿʝ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ. ɻʨʘʤ-

ʧʦʟʠʪʠʚʥʝ ʙʘʢʪʝʨʠʿʝ B. subtilis ATCC 6633, B. subtilis, ʠ B. cereus ʧʦʢʘʟʘʣʝ ʩʫ ʚʠʩʦʢʫ 

ʦʩʝʪˀʠʚʦʩʪ ʥʘ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ, ʘ ʚʨʝʜʥʦʩʪʠ MIC ʠ MMC ʙʠʣʝ ʩʫ <0,08 mg/mL. 

ʆʩʝʪˀʠʚʦʩʪ ʩʫ ʧʦʢʘʟʘʣʝ ʠ ʙʘʢʪʝʨʠʿʝ S. aureus ATCC 6538 (MIC ʠ MMC 0,625 mg/mL) ʠ 

ʢʣʠʥʠʯʢʠ ʠʟʦʣʘʪ S. aureus (MIC ʠ MMC 0,3125 mg/mL). ʋ ʩʣʫʯʘʿʫ ɻʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ 

ʙʘʢʪʝʨʠʿʘ, ʥʘʿʦʩʝʪˀʠʚʠʿʝ ʙʘʢʪʝʨʠʿʝ ʙʠʣʝ ʩʫ P. mirabilis ATCC 12453, P. mirabilis ʠ P. 

aeruginosa ATCC 27853 (MIC 5 mg/mL, MMC 10 mg/mL). 

ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʠʩʧʦˀʠʣʘ ʿʝ ʿʘʢ ʘʥʪʠʤʠʢʨʦʙʥʠ ʝʬʝʢʘʪ ʧʨʝʤʘ ʚʨʩʪʘʤʘ ʠʟ ʨʦʜʘ Bacillus 

(MIC ʠ MMC <0,08 mg/mL), ʜʦʢ ʿʝ ʝʬʝʢʘʪ ʧʨʝʤʘ ʚʨʩʪʘʤʘ ʠʟ ʨʦʜʘ Staphylococcus ʙʠʦ 

ʠʟʤʝʹʫ 0,156 mg/mL ʠ 0,3125 mg/mL. ʋ ʪʝʩʪʠʨʘʥʦʤ ʦʧʩʝʛʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ, ʫʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ ʥʠʿʝ ʠʩʧʦˀʠʣʘ ʘʥʪʠʤʠʢʨʦʙʥʠ ʝʬʝʢʘʪ ʧʨʝʤʘ ɻʨʘʤ-ʥʝʛʘʪʠʚʥʠʤ ʙʘʢʪʝʨʠʿʘʤʘ 

(MIC ʠ MMC >10 mg/mL). ʀʟʫʟʝʪʘʢ ʿʝ ʩʪʘʥʜʘʨʜʥʠ ʩʦʿ P. aeruginosa ATCC 27853 ʠ 

ʢʣʠʥʠʯʢʠ ʠʟʦʣʘʪ P. aeruginosa (MIC 10 mg/mL, MMC >10 mg/mL). 

ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠ ʧʦʨʝʹʝˁʘ ʩʘ ʢʦʥʪʨʦʣʦʤ (ʪʝʪʨʘʮʠʢʣʠʥ ʠ ʘʤʧʠʮʠʣʠʥ), 

ʪʝʩʪʠʨʘʥʠ ʝʢʩʪʨʘʢʪʠ ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʠʤʘʿʫ ʩʣʘʙ (ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʠ ʫʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ) ʠ ʫʤʝʨʝʥ (ʘʮʝʪʦʥʩʢʠ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ) ʝʬʝʢʘʪ. ʉʚʘʢʘʢʦ, ʫʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʠʤʘʿʫ ʿʘʢ ʝʬʝʢʘʪ ʥʘ ɻʨʘʤ-ʧʦʟʠʪʠʚʥʝ ʙʘʢʪʝʨʠʿʝ. DMSO 

ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 10% ʢʦʿʠ ʿʝ ʢʦʨʠʰ˂ʝʥ ʢʘʦ ʨʘʩʪʚʘʨʘʯ ʟʘ ʝʢʩʪʨʘʢʪʝ ʠ ʫʩʥʠʥʩʢʫ 

ʢʠʩʝʣʠʥʫ ʥʠʿʝ ʠʥʭʠʙʠʨʘʦ ʨʘʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. 

 

ʊʘʙʝʣʘ 11: ɸʥʪʠʬʫʥʛʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 ɽʢʩʪʨʘʢʪ/ʿʝʜʠˁʝˁʝ 

 ɸɽ ʄɽ ʍɽ ʋʂ ɸɹ ʌʂ 

ʌʫʥʛʘʣʥʠ ʩʦʿ MIC  MMC  MIC  MMC  MIC  MMC  MIC  MMC  MIC  MMC  MIC  MMC  

S. cerevisiae 10 10 10 10 1.25 2.5 5 10 / / 7,81 7,81 

C. albicans 

ATCC 10231 
1,125 5 2.5 10 0,625 5 10 ι10 0,49 1,95 31,25 31,25 

C. albicans 10 10 10 10 1,25 5 10 ι10 0,98 1,95 62,5 62,5 

A. niger 

ATCC 16888 
10 10 10 10 0,156 2,5 10 ι10 0,98 0,98 250 500 

ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʋʂ ï ʫʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ; ɸɹ ï ʘʤʬʦʪʝʨʠʮʠʥ ɹ; ʌʂ ï ʬʣʫʢʦʥʘʟʦʣ; MIC ï ʤʠʥʠʤʘʣʥʘ ʠʥʭʠʙʠʪʦʨʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ; MMC - 

ʤʠʥʠʤʘʣʥʘ ʬʫʥʛʠʮʠʜʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ; / - ʥʠʿʝ ʠʩʧʠʪʠʚʘʥʦ; ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ ʫ mg/mL ʟʘ ʠʩʧʠʪʠʚʘʥʝ 

ʝʢʩʪʨʘʢʪʝ ʣʠʰʘʿʘ ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ, ʘ ʫ Õg/mL ʟʘ ʘʥʪʠʤʠʢʦʪʠʢʝ. 
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ɸʥʪʠʬʫʥʛʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʪʝʩʪʠʨʘʥʘ ʿʝ ʥʘ 4 ʩʦʿʘ ʛˀʠʚʘ, ʠ ʪʦ ʜʚʘ ʩʪʘʥʜʘʨʥʘ ʩʦʿʘ ʠ ʜʚʘ ʢʣʠʥʠʯʢʘ 

ʠʟʦʣʘʪʘ.  

ɸʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʠʩʧʦˀʠʦ ʿʝ ʩʣʘʙʫ ʘʥʪʠʬʫʥʛʘʣʥʫ ʘʢʪʠʚʥʦʩʪ (MIC ʠ MMC 10 mg/mL) 

ʟʘ ʩʢʦʨʦ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʿʝʚʝ ʛˀʠʚʘ, ʦʩʠʤ ʫ ʩʣʫʯʘʿʫ ʩʪʘʥʜʘʨʜʥʦʛ ʩʦʿʘ C. albicans ATCC 

10231 ʢʘʜʘ ʿʝ ʚʨʝʜʥʦʩʪ MIC ʙʠʣʘ 1,125 mg/mL, ʘ ʚʨʝʜʥʦʩʪ MMC 5 mg/mL. ʉʣʠʯʥʫ 

ʘʢʪʠʚʥʦʩʪ ʧʦʢʘʟʘʦ ʿʝ ʠ ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ, ʪʘʢʦʹʝ ʩʘ ʠʟʫʟʝʪʢʦʤ MIC ʚʨʝʜʥʦʩʪʠ ʫ ʩʣʫʯʘʿʫ 

ʩʪʘʥʜʘʨʜʥʦʛ ʩʦʿʘ C. albicans ATCC 10231 (MIC 2,5 mg/mL, MMC 10 mg/mL).  

N-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʠʩʧʦˀʠʦ ʿʝ ʥʘʿʩʥʘʞʥʠʿʫ ʘʥʪʠʬʫʥʛʘʣʥʫ ʘʢʪʠʚʥʦʩʪ, ʠ ʪʦ ʧʨʝʤʘ 

ʩʪʘʥʜʘʨʜʥʠʤ ʩʦʿʝʚʠʤʘ A. niger ATCC 16888 (MIC 0,156 mg/mL, MMC 2,5 mg/mL) ʠ C. 

albicans ATCC 10231 (MIC 0,625 mg/mL, MMC 5 mg/mL).  

ʋ ʪʝʩʪʠʨʘʥʦʤ ʦʧʩʝʛʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ, ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʥʠʿʝ ʠʩʧʦˀʠʣʘ ʿʘʢʫ 

ʘʥʪʠʬʫʥʛʘʣʥʫ ʘʢʪʠʚʥʦʩʪ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʩʦʿʝʚʠʤʘ ʛˀʠʚʘ (MIC 10 mg/mL, MMC >10 

mg/mL), ʦʩʠʤ ʫ ʩʣʫʯʘʿʫ ʠʟʦʣʘʪʘ S. cerevisiae ʢʘʜʘ ʿʝ ʚʨʝʜʥʦʩʪ MIC ʙʠʣʘ 5 mg/mL, a MMC 

10 mg/mL.  

DMSO ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 10% ʢʦʿʠ ʿʝ ʢʦʨʠʰ˂ʝʥ ʢʘʦ ʨʘʩʪʚʘʨʘʯ ʟʘ ʝʢʩʪʨʘʢʪʝ ʠ ʫʩʥʠʥʩʢʫ 

ʢʠʩʝʣʠʥʫ ʥʠʿʝ ʠʥʭʠʙʠʨʘʦ ʨʘʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. 

 

4.1.7.2. ɸʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪ 

 

ʋ ʮʠˀʫ ʦʪʢʨʠʚʘˁʘ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʠ ʩʧʦʩʦʙʥʠʭ ʜʘ ʠʥʭʠʙʠʨʘʿʫ ʠ ʧʨʝʚʝʥʠʨʘʿʫ 

ʬʦʨʤʠʨʘˁʝ ʙʘʢʪʝʨʠʿʩʢʦʛ ʙʠʦʬʠʣʤʘ, ʘʮʝʪʦʥʩʢʠ, ʤʝʪʘʥʦʣʥʠ ʠ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʩʫ ʠʩʧʠʪʘʥʠ ʥʘ ʙʘʢʪʝʨʠʿʩʢʠʤ 

ʩʦʿʝʚʠʤʘ P. aeruginosa ʠ S. aureus ATCC 6538 (ʊʘʙʝʣʠ 12).   

 

ʊʘʙʝʣʘ 12: ɸʥʪʠʙʠʦʬʠʣʤ ʘʢʪʠʚʥʦʩʪ ʘʮʝʪʦʥʩʢʦʛ, ʤʝʪʘʥʦʣʥʦʛ ʠ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

ɽʢʩʪʨʘʢʪ/ʿʝʜʠˁʝˁʝ ʅʠʚʦ BIC 
ɹʘʢʪʝʨʠʿʩʢʠ ʩʦʿ 

P. aeruginosa S. aureus ATCC 6538 

ɸɽ 
BIC50 ι10000 156 

BIC90 ι10000 1250 

ʄɽ 
BIC50 ι10000 234 

BIC90 ι10000 2500 

ʍɽ 
BIC50 ι10000 1250 

BIC90 ι10000 3750 

ʋʂ 
BIC50 ι10000 1750 

BIC90 ι10000 5000 

ʊɽʊ 
BIC50 >1000 249 

BIC90 >1000 >1000 

ɺɸʅ 
BIC50 733,8 62,6 

BIC90 >1000 >1000 

ʎɽʌ 
BIC50 116,2 475,4 

BIC90 >1000 >1000 
ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʋʂ ï ʫʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ; ʊɽʊ ï ʪʝʪʨʘʮʠʢʣʠʥ; ɺɸʅ ï ʚʘʥʢʦʤʠʮʠʥ; ʎɽʌ ï ʮʝʬʪʨʠʘʢʩʦʥ; BIC ï ʙʠʦʬʠʣʤ ʠʥʭʠʙʠʪʦʨʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ; BIC50 - ʙʠʦʬʠʣʤ ʠʥʭʠʙʠʪʦʨʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʝʦʧʭʦʜʥʘ ʜʘ ʩʝ ʬʦʨʤʠʨʘˁʝ ʙʠʦʬʠʣʤʘ ʩʤʘˁʠ 

ʟʘ 50%; BIC90 - ʙʠʦʬʠʣʤ ʠʥʭʠʙʠʪʦʨʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʝʦʧʭʦʜʥʘ ʜʘ ʩʝ ʬʦʨʤʠʨʘˁʝ ʙʠʦʬʠʣʤʘ ʩʤʘˁʠ ʟʘ 

90%; ɺʨʝʜʥʦʩʪʠ ʩʫ ʠʟʨʘʞʝʥʝ ʢʘʦ Õg/mL.  
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ʋ ʦʜʩʫʩʪʚʫ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ, ʪʝʩʪʠʨʘʥʠ ʙʘʢʪʝʨʠʿʩʢʠ ʩʦʿʝʚʠ 

ʬʦʨʤʠʨʘʿʫ ʫʤʝʨʝʥ ʙʠʦʬʠʣʤ. ʋ ˁʠʭʦʚʦʤ ʧʨʠʩʫʩʪʚʫ, ʩʧʦʩʦʙʥʦʩʪ ɻʨʘʤ-ʥʝʛʘʪʠʚʥʝ 

ʙʘʢʪʝʨʠʿʝ P. ʘeruginosa ʥʠʿʝ ʠʟʤʝˁʝʥʘ (BIC50 ʠ BIC90 > 10000 Õg/mL). ʅʘ ʬʦʨʤʠʨʘˁʝ 

ʙʠʦʬʠʣʤʘ ɻʨʘʤ-ʧʦʟʠʪʠʚʥʝ ʙʘʢʪʝʨʠʿʝ S. aureus ATCC 6538 ʥʘʿʘʯʠ ʝʬʝʢʘʪ ʠʤʘʦ ʿʝ 

ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ (BIC50 = 156 Õg/mL ʠ BIC90 = 1250 Õg/mL), ʟʘʪʠʤ ʤʝʪʘʥʦʣʥʠ (BIC50 = 

234 Õg/mL ʠ BIC90 = 2500 Õg/mL), ʧʘ n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ (BIC50 = 1250 Õg/mL ʠ BIC90 

= 3750 Õg/mL). ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʠʤʘʣʘ ʿʝ ʥʘʿʩʣʘʙʠʿʠ ʝʬʝʢʘʪ ʥʘ ʬʦʨʤʠʨʘˁʝ ʙʠʦʬʠʣʤʘ 

S. aureus ATCC 6538 (BIC50 = 1750 Õg/mL ʠ BIC90 = 5000 Õg/mL). 

ʄʝʪʘʙʦʣʠʯʢʘ ʘʢʪʠʚʥʦʩʪ ʙʠʦʬʠʣʤʘ P. aeruginosa (ɻʨʘʬʠʢ 1) ʠ S. aureus ATCC 6538 

(ɻʨʘʬʠʢ 2) ʫ ʧʨʠʩʫʩʪʚʫ ʪʝʩʪʠʨʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠʩʧʠʪʘʥʘ ʿʝ ʜʦʜʘʚʘˁʝʤ ʠʥʜʠʢʘʪʦʨʘ ʨʝʩʘʟʫʨʠʥʘ.  

 

 

ɻʨʘʬʠʢ 1: ʋʪʠʮʘʿ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ 

ʤʝʪʘʙʦʣʠʯʢʫ ʘʢʪʠʚʥʦʩʪ ʙʠʦʬʠʣʤʘ ʙʘʢʪʝʨʠʿʩʢʦʛ ʩʦʿʘ /ȭɯ ʥÌÙÜÎÐÕÖÚÈ. ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ 

ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʋʂ ï ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ; ʂʈ ï ʢʦʥʪʨʦʣʘ ʨʘʩʪʘ 

 

ʄʘʩʘ ʙʠʦʬʠʣʤʘ ʠ ˁʝʛʦʚʘ ʤʝʪʘʙʦʣʠʯʢʘ ʘʢʪʠʚʥʦʩʪ ʙʠʣʝ ʩʫ ʫ ʜʠʨʝʢʪʥʦʿ ʧʦʟʠʪʠʚʥʦʿ 

ʢʦʨʝʣʘʮʠʿʠ, ʦʜʥʦʩʥʦ ʰʪʦ ʿʝ ʙʠʦʬʠʣʤ ʠʤʘʦ ʚʝ˂ʫ ʤʘʩʫ ˁʝʛʦʚʘ ʤʝʪʘʙʦʣʠʯʢʘ ʘʢʪʠʚʥʦʩʪ ʿʝ 

ʙʠʣʘ ʚʝ˂ʘ ʠ ʦʙʨʘʪʥʦ. ʊʘʢʦ ʿʝ ʫʦʯʝʥʦ ʜʘ ʿʝ ʤʝʪʘʙʦʣʠʯʢʘ ʘʢʪʠʚʥʦʩʪ ʙʠʦʬʠʣʤʘ P. aeruginosa 

ʙʠʣʘ ʚʝ˂ʘ ʫ ʧʨʠʩʫʩʪʚʫ ʪʝʩʪʠʨʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʦʤ ʨʘʩʪʘ (ɻʨʘʬʠʢ 1), ʜʦʢ ʿʝ ʤʝʪʘʙʦʣʠʯʢʘ ʘʢʪʠʚʥʦʩʪ ʙʠʦʬʠʣʤʘ S. aureus ATCC 

6538 ʙʠʣʘ ʩʤʘˁʝʥʘ ʫ ʧʨʠʩʫʩʪʚʫ ʪʝʩʪʠʨʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ ʢʦʥʪʨʦʣʦʤ ʨʘʩʪʘ (ɻʨʘʬʠʢ 2).  
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ɻʨʘʬʠʢ 2: ʋʪʠʮʘʿ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ 

ʤʝʪʘʙʦʣʠʯʢʫ ʘʢʪʠʚʥʦʩʪ ʙʠʦʬʠʣʤʘ ʙʘʢʪʝʨʠʿʩʢʦʛ ʩʦʿʘ S. aureus ATCC 6538. ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʄɽ - ʤʝʪʘʥʦʣʥʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʍɽ - n-ʭʝʢʩʘʥʩʢʠ 

ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʋʂ ï ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ; ʂʈ ï ʢʦʥʪʨʦʣʘ ʨʘʩʪʘ 

 

4.1.8. ɸʥʪʠʪʫʤʦʨʩʢʘ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ 

 

ɸʥʪʠʪʫʤʦʨʩʢʘ ʘʢʪʠʚʥʦʩʪ ʝʢʩʪʨʘʢʘʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ 

ʢʠʩʝʣʠʥʝ ʪʝʩʪʠʨʘʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ʄʊʊ ʢʦʣʦʨʠʤʝʪʨʠʿʩʢʦʛ ʪʝʩʪʘ ʠ ʪʦ ʥʘ ʧʘʥʝʣʫ ʦʜ ʪʨʠ 

ʭʫʤʘʥʝ ʢʘʥʮʝʨʩʢʝ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ (MDA-MB 231, HeLa ʠ HCT-116), ʢʘʦ ʠ ʥʘ 

ʥʝʪʨʘʥʩʬʦʨʤʠʩʘʥʦʿ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʭʫʤʘʥʠʭ ʬʠʙʨʦʙʣʘʩʪʘ (MRC-5). ʅʘ ʦʩʥʦʚʫ 

ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʢʦʥʩʪʨʫʠʩʘʥʝ ʩʫ ʢʨʠʚʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ-ʦʜʛʦʚʦʨ, ʘ ʠʟʨʘʞʝʥʠ ʩʫ 

ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: IC50, SI, GI50, TGI ʠ LC50. 

ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ɸɽ ʠ ʍɽ ʜʦʚʝʣʠ ʩʫ ʜʦ ʟʥʘʯʘʿʥʦʛ (p<0,05) ʩʤʘˁʝˁʘ ʚʠʿʘʙʠʣʥʦʩʪʠ 

˂ʝʣʠʿʘ ʠ ʪʦ ʧʨʝʤʘ ʢʦʥʮʝʥʪʨʘʮʠʦʥʦ-ʟʘʚʠʩʥʦʤ ʧʨʠʥʮʠʧʫ ʥʘ ʩʚʘʢʦʿ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ 

˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ ʠ ʫ ʩʚʠʤ ʚʨʝʤʝʥʩʢʠʤ ʪʘʯʢʘʤʘ ʧʦʩʤʘʪʨʘˁʘ ʩʘ ʠʟʫʟʝʪʢʦʤ ʍɽ ʥʘʢʦʥ 

ʪʨʘʿʘˁʘ ʪʨʝʪʤʘʥʘ ʦʜ 24 ʯʘʩʘ. ʄɽ ʥʠʿʝ ʧʦʢʘʟʘʦ ʩʤʘˁʝˁʝ ʚʠʿʘʙʠʣʥʦʩʪʠ ˂ʝʣʠʿʘ ʥʠ ʧʦ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʦ-ʟʘʚʠʩʥʦʤ ʧʨʠʥʮʠʧʫ ʥʠ ʧʦ ʚʨʝʤʝʥʩʢʠ-ʟʘʚʠʩʥʦʤ ʧʨʠʥʮʠʧʫ. ʂʨʠʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ-ʦʜʛʦʚʦʨ ʜʦʙʠʿʝʥʝ ʄʊʊ ʪʝʩʪʦʤ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ˂ʝʣʠʿʩʢʦʤ 

ʣʠʥʠʿʘʤʘ MDA-MB 231, HeLa, HCT 116 ʠ MRC-5 ʥʘʢʦʥ 24, 48 ʠ 72 ʯʘʩʘ ʧʨʠʤʝʥʝ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʮʠʤʘ 3-7. 
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ɻʨʘʬʠʢ 3: ʂʨʠʚʘ ʜʦʟʘ-ʦʜʛʦʚʦʨ ʄʊʊ ʪʝʩʪʘ ʥʘʢʦʥ 24, 48 ʠ 72 ʩʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʥʘ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ MRC-5, MDA-MB 231 HeLa ʠ HCT 116. ʉʚʘ ʤʝʨʝˁʘ ʩʫ 

ʫʨʘʹʝʥʘ ʫ ʢʚʘʜʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʯʝʪʠʨʠ 

ʤʝʨʝˁʘ ʠʟ ʪʨʠ ʥʝʟʘʚʠʩʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

 

 

 

 

ɻʨʘʬʠʢ 4: ʂʨʠʚʘ ʜʦʟʘ-ʦʜʛʦʚʦʨ ʄʊʊ ʪʝʩʪʘ ʥʘʢʦʥ 24, 48 ʠ 72 ʩʘʪʘ ʧʨʠʤʝʥʝ ʤʝʪʘʥʦʣʥʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʥʘ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ MRC-5, MDA-MB 231 HeLa ʠ HCT 116. ʉʚʘ ʤʝʨʝˁʘ ʩʫ 

ʫʨʘʹʝʥʘ ʫ ʢʚʘʜʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʯʝʪʠʨʠ 

ʤʝʨʝˁʘ ʠʟ ʪʨʠ ʥʝʟʘʚʠʩʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 
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ɻʨʘʬʠʢ 5: ʂʨʠʚʘ ʜʦʟʘ-ʦʜʛʦʚʦʨ ʄʊʊ ʪʝʩʪʘ ʥʘʢʦʥ 24, 48 ʠ 72 ʩʘʪʘ ʧʨʠʤʝʥʝ n-ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʥʘ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ MRC-5, MDA-MB 231 HeLa ʠ HCT 116. ʉʚʘ ʤʝʨʝˁʘ ʩʫ 

ʫʨʘʹʝʥʘ ʫ ʢʚʘʜʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʯʝʪʠʨʠ 

ʤʝʨʝˁʘ ʠʟ ʪʨʠ ʥʝʟʘʚʠʩʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

 

 

ɻʨʘʬʠʢ 6: ʂʨʠʚʘ ʜʦʟʘ-ʦʜʛʦʚʦʨ ʄʊʊ ʪʝʩʪʘ ʥʘʢʦʥ 24, 48 ʠ 72 ʩʘʪʘ ʧʨʠʤʝʥʝ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ˂ʝʣʠʿʩʢʝ 

ʣʠʥʠʿʝ MRC-5, MDA-MB 231 HeLa ʠ HCT 116. ʉʚʘ ʤʝʨʝˁʘ ʩʫ ʫʨʘʹʝʥʘ ʫ ʢʚʘʜʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ 

ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʯʝʪʠʨʠ ʤʝʨʝˁʘ ʠʟ ʪʨʠ ʥʝʟʘʚʠʩʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 
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ɻʨʘʬʠʢ 7: ʂʨʠʚʘ ʜʦʟʘ-ʦʜʛʦʚʦʨ ʄʊʊ ʪʝʩʪʘ ʥʘʢʦʥ 24, 48 ʠ 72 ʩʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ˂ʝʣʠʿʩʢʝ 

ʣʠʥʠʿʝ MRC-5, MDA-MB 231 HeLa ʠ HCT 116. ʉʚʘ ʤʝʨʝˁʘ ʩʫ ʫʨʘʹʝʥʘ ʫ ʢʚʘʜʨʠʧʣʠʢʘʪʫ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʜʘʪʝ 

ʢʘʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʠʟ ʯʝʪʠʨʠ ʤʝʨʝˁʘ ʠʟ ʪʨʠ ʥʝʟʘʚʠʩʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

 

ʇʘʨʘʤʝʪʘʨ IC50 ʢʦʨʠʩʪʠ ʩʝ ʢʘʦ ʤʝʨʘ ʠʥʭʠʙʠʮʠʿʝ ʨʘʩʪʘ ˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ ʢʘʜʘ ʥʠʿʝ ʧʦʟʥʘʪ 

ʠʥʠʮʠʿʘʣʥʠ ʙʨʦʿ ˂ʝʣʠʿʘ ʠ ʦʜʨʝʹʫʿʝ ʩʝ ʨʘʜʠ ʧʨʦʮʝʥʝ ʦʧʰʪʝʛ ʠʥʭʠʙʠʪʦʨʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ 

ʠʩʧʠʪʠʚʘʥʠʭ ʩʫʧʩʪʘʥʮʠ. ʋʦʯʝʥʦ ʿʝ ʜʘ ʠʩʧʠʪʠʚʘʥʠ ʝʢʩʪʨʘʢʪʠ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʠʩʧʦˀʘʚʘʿʫ ʨʘʟʣʠʯʠʪʫ ʠʥʭʠʙʠʪʦʨʥʫ ʘʢʪʠʚʥʦʩʪ ʧʨʝʤʘ 

ʠʩʧʠʪʠʚʘʥʠʤ ˂ʝʣʠʿʩʢʠʤ ʣʠʥʠʿʘʤʘ. ɸɽ ʿʝ ʧʦʢʘʟʘʦ ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ HeLa ˂ ʝʣʠʿʩʢʫ ʣʠʥʠʿʫ, 

ʢʦʿʘ ʿʝ ʧʦʩʝʙʥʦ ʠʟʨʘʞʝʥʘ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 48 ʠ 72 ʩʘʪʘ. ʅʝʰʪʦ ʩʣʘʙʠʿʫ 

ʘʢʪʠʚʥʦʩʪ ʠʩʧʦˀʠʦ ʿʝ ʍɽ ʥʘʢʦʥ ʪʨʘʿʘˁʘ ʪʨʝʪʤʘʥʘ ʦʜ 72 ʩʘʪʘ, ʜʦʢ ʿʝ ʝʬʝʢʘʪ ʫʩʥʠʥʩʢʝ 

ʢʠʩʝʣʠʥʝ ʙʠʦ ʟʘʥʝʤʘʨˀʠʚ (IC50>100 ɛg/mL). 

ɴʝʣʠʿʩʢʘ ʣʠʥʠʿʘ HCT-116 ʠʟʨʘʟʠʪʦ ʿʝ ʦʩʝʪˀʠʚʘ ʥʘ ʜʝʿʩʪʚʦ ɸɽ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘʢʦʥ 

ʪʨʘʿʘˁʘ ʪʨʝʪʤʘʥʘ ʦʜ 72 ʩʘʪʘ, ʘʣʠ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʦʪʧʦʨʥʘ ʿʝ ʥʘ ʜʝʣʦʚʘˁʝ ʍɽ ʫ ʩʚʠʤ 

ʠʩʧʠʪʠʚʘʥʠʤ ʚʨʝʤʝʥʩʢʠʤ ʠʥʪʝʨʚʘʣʠʤʘ. ʋʩʪʘʥʦʚˀʝʥʦ ʿʝ ʠ ʜʘ ɸɽ ʠʩʧʦˀʘʚʘ ʧʦʜʿʝʜʥʘʢʫ 

ʘʢʪʠʚʥʦʩʪ ʠ ʧʨʝʤʘ HeLa ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʠ ʧʨʝʤʘ HCT-116 ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʥʘʢʦʥ 

ʪʨʘʿʘˁʘ ʪʨʝʪʤʘʥʘ ʦʜ 72 ʩʘʪʘ. 

ʀʩʧʠʪʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʿʝ ˂ʝʣʠʿʩʢʘ ʣʠʥʠʿʘ MRC-5 ˂ʝʣʠʿʘ ʟʘʥʝʤʘʨˀʠʚʦ ʦʩʝʪˀʠʚʘ ʥʘ 

ʜʝʿʩʪʚʦ ʍɽ (IC50>100 ɛg/mL), ʘ ʫʤʝʨʝʥʦ ʦʩʝʪˀʠʚʘ ʥʘ ʜʝʿʩʪʚʦ ɸɽ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʩʘ 

ʚʨʝʜʥʦʩʪʠʤʘ IC50 ʦʜ 51,63 Ñ 0,19 ɛg/mL ʠ 53,14 Ñ 1,04 ɛg/mL ʨʝʩʧʝʢʪʠʚʥʦ. ʄɽ ʥʠʿʝ 

ʧʦʢʘʟʘʦ ʟʥʘʯʘʿʘʥ ʝʬʝʢʘʪ ʥʠ ʧʨʝʤʘ ʿʝʜʥʦʿ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ˂ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ. ʋʦʯʝʥʦ ʿʝ ʜʘ 

ʥʠʿʝʜʘʥ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʢʘʦ ʥʠ ʫʩʥʠʥʩʢʘ 

ʢʠʩʝʣʠʥʘ ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʫʢʫʧʘʥ ʠʥʭʠʙʠʪʦʨʥʠ ʝʬʝʢʘʪ ʢʦʿʠ ʿʝ ʫʧʦʨʝʜʠʚ ʩʘ ʩʪʘʥʜʘʨʜʥʦʤ 

ʩʫʧʩʪʘʥʮʦʤ (ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ), ʘʣʠ ʿʝ ʩʝʣʝʢʪʠʚʥʘ ʪʦʢʩʠʯʥʦʩʪ ʙʠʣʘ ʠʟʨʘʞʝʥʠʿʘ, ʢʘʜʘ ʩʝ 

ʫʟʤʝ ʫ ʦʙʟʠʨ ʝʬʝʢʘʪ ʧʨʝʤʘ ʤʘʣʠʛʥʠʤ ˂ʝʣʠʿʩʢʠʤ ʣʠʥʠʿʘʤʘ ʠ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ 

ʥʝʠʟʤʝˁʝʥʠʭ ʬʠʙʨʦʙʣʘʩʪʘ (MRC-5). ʅʘʿʚʝ˂ʫ ʩʝʣʝʢʪʠʚʥʦʩʪ ʠʩʧʦˀʠʦ ʿʝ ɸɽ ʧʨʝʤʘ 

˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ HCT-116 ˂ʝʣʠʿʘ (SI = 2,40), ʟʘʪʠʤ ɸɽ ʧʨʝʤʘ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ HeLa 

˂ʝʣʠʿʘ (SI = 2,36) ʠ ʥʘ ʢʨʘʿʫ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʨʝʤʘ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ HCT-116 ˂ʝʣʠʿʘ 

(SI = 2,23). ʀʟʤʝʨʝʥʝ IC50 ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʝʢʩʪʨʘʢʪʝ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 13. ɸʢʪʠʚʥʦʩʪ ʙʠʣʦ ʢʦʛ ʦʜ 

ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʧʨʝʤʘ MDA-MB 231 ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʿʝ 

ʟʘʥʝʤʘʨˀʠʚʦ ʤʘʣʘ ʪʘʢʦ ʜʘ ʪʝ ʚʨʝʜʥʦʩʪʠ ʥʠʩʫ ʧʨʝʜʩʪʘʚˀʝʥʝ.  
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ʊʘʙʝʣʘ 13: IC50 (ɛg/mL) ʚʨʝʜʥʦʩʪʠ ʠ ʠʥʜʝʢʩ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʟʘ ʘʮʝʪʦʥʩʢʠ ʠ ʭʝʢʩʘʥʩʢʠ 

ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʫʩʥʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʠ ʜʦʢʩʦʨʫʙʠʮʠʥ ʥʘʢʦʥ 

24, 48 ʠ 72 ʯʘʩʘ ʪʨʝʪʤʘʥʘ MRC-5, HeLa ʠ HCT 116 ˂ ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ 

ʀʩʧʠʪʠʚʘʥʠ 

ʝʢʩʪʨʘʢʪ / 

ʿʝʜʠˁʝˁʝ 

ɸɽ ʍɽ ʋɸ DOX 

ʊʠʧ 

˂ʝʣʠʿʘ 
ɺ IC 50 SI IC50 SI IC50 SI IC50 SI 

MRC-5   
 

              

  24h >100 ʅʇ >100 ʅʇ 66,18 Ñ 1,72 ʅʇ 86,87 Ñ 17,17 ʅʇ 

 
48h 52,96 Ñ 2,48 ʅʇ >100 ʅʇ 78,54 Ñ 0,87 ʅʇ 0,96 Ñ 0,10 ʅʇ 

  72h 51,63 Ñ 0,19 ʅʇ >100 ʅʇ 53,14 Ñ 1,04 ʅʇ 0,1 Ñ 0,05 ʅʇ 

HeLa       
 

          

  24h >100 0,51 >100 0,94 >100 0,36 22,92 Ñ 3,05 3,8 

 
48h 32,31 Ñ 3,14 1,63 >100 1,29 >100 0,41 1,04 Ñ 0,06 0,92 

  72h 21,17 Ñ 1,85 2,36 51,37 Ñ 0,69 1,95 >100 0,38 0,14 Ñ 0,01 0,71 

HCT 116                   

  24h >100 0,68 >100 1,52 >100 0,62 152,92 Ñ 9,69 0,57 

 
48h 28,45 Ñ 0,17 1,86 >100 1,24 83,99 Ñ 4,22 0,93 126,04 Ñ 8,96 1,09 

  72h 21,48 Ñ 3,55 2,40 87,31 Ñ 1,44 1,03 23,79 Ñ 2,10 2,23 0,41 Ñ 0,16 0,24 

ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʍɽ ï n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʋɸ ï ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ; DOX ï ʜʦʢʩʦʨʫʙʠʮʠʥ; ɺ ï ʚʨʝʤʝ ʪʨʘʿʘˁʘ ʪʨʝʪʤʘʥʘ; 

SI ï ʠʥʜʝʢʩ ʩʝʣʝʢʪʠʚʥʦʩʪʠ; ʅʇ ï ʥʠʿʝ ʧʨʠʤʝˁʠʚʦ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʠʟʨʘʞʝʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ 

ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʟʘ ʪʨʠ ʤʝʨʝˁʘ. 

 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʤʦʛʫ ʜʘ ʫʢʘʞʫ ʜʘ ʣʠ ʠʩʧʠʪʠʚʘʥʘ ʩʫʧʩʪʘʥʮʘ ʠʩʧʦˀʘʚʘ 

ʮʠʪʦʩʪʘʪʩʢʠ (ʧʘʨʘʤʝʪʨʠ GI50, TGI) ʠʣʠ ʮʠʪʦʮʠʜʥʠ (LC50) ʝʬʝʢʘʪ ʥʘ ʠʩʧʠʪʠʚʘʥʝ ˂ʝʣʠʿʩʢʝ 

ʣʠʥʠʿʝ. ʅʠʿʝʜʘʥ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʥʠʿʝ ʠʩʧʦˀʠʦ ʮʠʪʦʮʠʜʥʫ ʘʢʪʠʚʥʦʩʪ ʙʝʟ 

ʦʙʟʠʨʘ ʥʘ ʚʨʩʪʫ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ ʦʜʥʦʩʥʦ ʚʨʝʜʥʦʩʪʠ LC50 ʩʫ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʙʠʣʝ ʚʝ˂ʝ ʦʜ 100 ɛg/mL. ɺʝʦʤʘ ʠʟʨʘʞʝʥ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʠ ʝʬʝʢʘʪ ʫʦʯʝʥ 

ʿʝ ʢʦʜ ɸɽ ʠ ʪʦ ʧʦʩʝʙʥʦ ʧʨʝʤʘ ˂ʝʣʠʿʘʤʘ ʫ HeLa ˂ ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʧʨʠ ʯʝʤʫ ʿʝ ʚʨʝʜʥʦʩʪ GI50 

ʙʠʣʘ ʤʘˁʘ ʦʜ ʥʘʿʤʘˁʝ ʠʩʧʠʪʠʚʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ, ʘ ʚʨʝʜʥʦʩʪ TGI ʧʘʨʘʤʝʪʨʘ ʙʠʣʘ ʿʝ 14,08 

Ñ 2,54 ɛg/mL ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 72 ʩʘʪʘ. ɸɽ ʿʝ ʪʘʢʦʹʝ ʧʦʢʘʟʘʦ ʟʥʘʯʘʿʥʫ 

ʠʥʭʠʙʠʮʠʿʫ ʨʘʩʪʘ ˂ʝʣʠʿʘ ʫ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ HCT-116 ʧʨʠ ʯʝʤʫ ʿʝ ʚʨʝʜʥʦʩʪ GI50 ʙʠʣʘ ʤʘˁʘ 

ʦʜ 0,1 ɛg/mL. ʂʘʜʘ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʧʘʨʘʤʝʪʘʨ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʫʢʫʧʥʫ ʠʥʭʠʙʠʮʠʿʫ ʨʘʩʪʘ 

ʧʦʢʘʟʘʥʦ ʿʝ ʜʘ ɸɽ ʠʤʘ ʟʥʘʯʘʿʥʦ ʠʟʨʘʞʝʥʠʿʠ ʝʬʝʢʘʪ ʧʨʝʤʘ HeLa ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ HCT-116 ˂ʝʣʠʿʩʢʦʤ ʣʠʥʠʿʠʤ. ʋʢʫʧʥʘ ʠʥʭʠʙʠʮʠʿʘ ˂ʝʣʠʿʩʢʦʛ ʨʘʩʪʘ 

ʠʩʧʠʪʠʚʘʥʘ ʥʘ MRC-5 ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʿʝ ʝʬʝʢʘʪ ɸɽ ʠʟʨʘʞʝʥʠʿʠ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʍɽ ʠ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ. ʋʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʦʢʘʟʘʣʘ ʿʝ ʠʟʨʘʞʝʥ 

ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʠ ʝʬʝʢʘʪ ʧʨʝʤʘ ˂ʝʣʠʿʤʘ HCT-116 ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ, ʜʦʢ ʿʝ ʍɽ ʧʦʢʘʟʘʦ 

ʫʤʝʨʝʥʠ ʝʬʝʢʘʪ ʧʨʝʤʘ ˂ʝʣʠʿʘʤʘ HeLa ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ. ʇʘʨʤʝʪʨʠ ʠʩʧʠʪʠʚʘˁʘ 

ʮʠʪʦʩʪʘʪʩʢʦʛ ʠ ʮʠʪʦʮʠʜʥʦʛ ʝʬʝʢʪʘ ʥʘ ʠʩʧʠʪʠʚʘʥʝ ˂ʝʣʠʿʩʢʝ ʣʠʥʠʿʝ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ 

ʊʘʙʝʣʠ 14. 
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ʊʘʙʝʣʘ 14: ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʘʮʝʪʦʥʩʢʦʛ ʠ ʭʝʢʩʘʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla, ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠ ʜʦʢʩʦʨʫʙʠʮʠʥʘ (ɛg/mL) ʧʦʪʨʝʙʥʝ ʜʘ ʩʝ ʠʥʭʠʙʠʨʘ 50% 

ʨʘʩʪʘ ˂ʝʣʠʿʘ (GI50) ʠ ʫʢʫʧʥʘ ʠʥʭʠʙʠʮʠʿʘ ʨʘʩʪʘ ˂ʝʣʠʿʘ (TGI) ʥʘʢʦʥ 24, 48 ʠ 72 ʯʘʩʘ 

ʪʨʝʪʤʘʥʘ MRC-5, HeLa ʠ HCT 116 ˂ ʝʣʠʿʩʢʠʭ ʣʠʥʠʿʘ 

ʀʩʧʠʪʠʚʘʥʠ 

ʝʢʩʪʨʘʢʪ / 

ʿʝʜʠˁʝˁʝ 

ɸɽ ʍɽ ʋɸ DOX 

ʊʠʧ 

˂ʝʣʠʿʘ 
ɺ GI 50 TGI  GI 50 TGI  GI 50 TGI  GI 50 TGI  

MRC-5   
 

              

  24h 37.73 Ñ 0,54 89.12 Ñ 0,44 >100 >100 42.97 Ñ 1.56 >100 <0,1 54.71 Ñ 4.65 

 
48h 30,79 Ñ 1.22 75.81 Ñ 0,58 91.02 Ñ 11.06 >100 41.31 Ñ 0,56 93.25 Ñ 0,08 <0,1 6.34 Ñ 2.90 

  72h 11.38 Ñ 5.76 69.62 Ñ 7.70 60,04 Ñ 1.57 >100 36.73 Ñ 0,92 89.15 Ñ 0,25 <0,1 2.35 Ñ 0,35 

HeLa                   

  24h 
38.43 Ñ 2.21  84.05 Ñ 

11.17 

67.83 Ñ 9.93 >100 >100 >100 <0,1 <0,1 

 
48h 

11.48 Ñ 5.64 57.31 Ñ 3.34 51.41 Ñ 5.41 >100 99.16 Ñ 

15.59 

>100 <0,1 <0,1 

  72h <0,1 14.08 Ñ 2.54 39.24 Ñ 0,83 91.38 Ñ 0,22 64.28 Ñ 8.34 86.91 Ñ 5.42 <0,1 <0,1 

HCT 116     

 

            

  24h 27.24 Ñ 0,45 88.98 Ñ 0,51 68.79 Ñ 18.15 >100 41.94 Ñ 3.12 79.12 Ñ 1.18 <0,1 <0,1 

 
48h 17.35 Ñ 2.52 75.92 Ñ 0,15 61.4 Ñ 3.53 >100 27.21 Ñ 1.94 63.58 Ñ 0,90 <0,1 <0,1 

  72h <0,1 55.65 Ñ 4.49 51.89 Ñ 0,15 99.48 Ñ 3.45 15.87 Ñ 2.89 64.91 Ñ 1.44 <0,1 <0,1 

ɸɽ ï ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla; ʍɽ ï n-ʭʝʢʩʘʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla; ʋɸ ï ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ; DOX ï ʜʦʢʩʦʨʫʙʠʮʠʥ; ɺ ï ʚʨʝʤʝ ʪʨʘʿʘˁʘ ʪʨʝʪʤʘʥʘ; 

ʚʨʝʜʥʦʩʪʠ ʩʫ ʠʟʨʘʞʝʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ ʟʘ ʪʨʠ ʤʝʨʝˁʘ. 
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 ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ ʩʠʩʪʝʤ 

ʧʘʮʦʚʘ ʠ ʠʟʘʟʠʚʘˁʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

4.2.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ ʠ 

ʧʘʨʘʤʝʪʨʝ ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo 

 

4.2.1.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ ʧʘʮʦʚʘ 

 

ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ 

ʬʨʝʢʚʝʥʮʠʿʝ ʦʜʨʝʹʝʥʝ ʩʫ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝ ʩʘʤʦʛ 

ʞʨʪʚʦʚʘˁʘ ʞʠʚʦʪʠˁʘ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʊʘʙʝʣʠ 15. ɺʨʝʜʥʦʩʪʠ ʥʘʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʥʫʣʪʦʛ ʜʘʥʘ ʫʢʘʟʫʿʫ ʜʘ ʩʫ ʬʦʨʤʠʨʘʥʝ ʛʨʫʧʝ ʭʦʤʦʛʝʥʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʨʝʜʥʦʩʪʠ 

ʥʘʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʝ ʩʫ ʠʟʤʝʨʝʥʝ ʧʦʩʣʝʜˁʝʛ ʜʘʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʫʢʘʟʫʿʫ ʜʘ ʧʦʩʪʦʿʠ 

ʫʪʠʮʘʿ ʧʨʠʤʝˁʝʥʦʛ ʪʨʝʪʤʘʥʘ. ɻʨʫʧʝ ʪʨʝʪʠʨʘʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʙʝʟ ʧʨʠʤʝʥʝ ʥʝʢʦʛ ʦʜ 

ʪʨʝʪʤʘʥʘ ʠʤʘʿʫ ʟʥʘʯʘʿʥʦ ʩʥʠʞʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʠ ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ 

ʜʦʢ ʧʨʦʤʝʥʘ ʩʨʯʘʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʥʠʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʠʟʤʝˁʝʥʘ.  

 

ʊʘʙʝʣʘ 15: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ 

ʬʨʝʢʚʝʥʮʠʿʝ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ 

ʛʨʫʧʘʤʘ 

ɻʨʫʧʘ 
ʇʦʯʝʪʘʢ ʝʢʩʧʝʨʠʤʝʥʪʘ (ɼʘʥ 0) 

SP (mmHg) DP (mmHg) HR (bpm) 

CTRL 121,55 Ñ 9,12 81,26 Ñ 6,01 333,29 Ñ 26,54 

CMC 119,33 Ñ 6,03 76,00 Ñ 9,17 329,67 Ñ 33,47 

DOX 120,45 Ñ 9,04 82,78 Ñ 6,15 328,50 Ñ 25,21 

CMC + DOX 121,67 Ñ 5,04 79,12 Ñ 7,52 324,57 Ñ 16,81 

ɻʨʫʧʘ 
3 ʜʘʥʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ (ɼʘʥ 31) 

SP (mmHg) DP (mmHg) HR (bpm) 

CTRL 123,67 Ñ 9,71 83,11 Ñ 6,56 338,33 Ñ 28,15 

CMC 122,23 Ñ 8,15 83,27 Ñ 6,95 325,53 Ñ 27,12 

DOX 95,67 Ñ 7,64
a,b

 65,33 Ñ 8,08
a,b

 315 Ñ 15,52
a,b

 

CMC + DOX 94,13 Ñ 8,10
a,b

 63,66 Ñ 7,81
a,b

 320 Ñ 16,75
a
 

 

ʃʝʛʝʥʜʘ: SP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ; DP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ; HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ; mmHg ï ʤʠʣʠʤʝʪʘʨ 

ʞʠʚʠʥʦʛ ʩʪʫʙʘ; bpm ï ʙʨʦʿ ʦʪʢʫʮʘʿʘ ʫ ʤʠʥʫʪʫ; ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ 

ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b - ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ 

ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ 

ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% 

ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ. 
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4.2.1.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʝ ʧʘʨʘʤʝʪʨʝ 

ʣʝʚʝ ʢʦʤʦʨʝ 

 

ɽʭʦʢʘʨʜʠʦʛʨʘʬʩʢʦ ʠʩʧʠʪʠʚʘˁʝ ʧʨʝʜʩʪʘʚˀʘ ʥʝʟʘʤʝʥˀʠʚ ʘʣʘʪ ʫ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ 

ʧʨʠʤʝˁʝʥʠʭ ʪʨʝʪʤʘʥʘ ʥʘ ʬʫʥʢʮʠʿʫ ʤʠʦʢʘʨʜʘ in vivo. ʇʘʨʘʤʝʪʘʨ ʢʦʿʠ ʩʝ ʧʦʩʝʙʥʦ ʠʟʜʚʘʿʘ 

ʿʝʩʪʝ ʬʨʘʢʮʠʦʥʠ ʩʢʨʘ˂ʝˁʝ ʢʦʿʠ ʩʝ ʠʟʨʘʞʘʚʘ ʫ ʧʨʦʮʝʥʪʠʤʘ ʠ ʢʦʿʝ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʟʘʚʠʩʠ 

ʦʜ ʧʨʝʪʭʦʜʥʦʛ ʠ ʥʘʢʥʘʜʥʦʛ ʦʧʪʝʨʝ˂ʝˁʘ ʩʨʮʘ. ɱʘʩʥʦ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʜʘ ʧʨʠʤʝʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʜʦʚʦʜʠ ʜʦ ʟʥʘʯʘʿʥʦʛ ʨʝʜʫʢʦʚʘˁʘ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʩʘ 

ʠʟʫʟʝʪʢʦʤ ʜʝʙˀʠʥʝ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ (LVIDs). 

ʈʝʟʫʣʪʘʪʠ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʦʛ ʪʝʩʪʠʨʘˁʘ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 

16. 

 

ʊʘʙʝʣʘ 16: ɺʨʝʜʥʦʩʪʠ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ 

ʀʇ 
CTRL  CMC DOX CMC + DOX 

ɼʘʥ 0 ɼʘʥ 31 ɼʘʥ 0 ɼʘʥ 31 ɼʘʥ 0 ɼʘʥ 31 ɼʘʥ 0 ɼʘʥ 31 

IVSd 

(mm) 
1,51Ñ0,09 1,54Ñ0,07 1,41Ñ0,04 1,48Ñ0,05 1,57Ñ0,07 1,29Ñ0,12a,b 1,57Ñ0,08 1,24Ñ0,14a,b 

LVIDd 

(mm) 
6,44Ñ0,53 6,45Ñ0,54 6,31Ñ0,38 6,36Ñ0,41 6,56Ñ0,71 5,85Ñ0,35a,b 6,41Ñ0,66 5,96Ñ0,36a,b 

LVPWd 

(mm) 
1,55Ñ0,08 1,55Ñ0,08 1,61Ñ0,06 1,58Ñ0,08 1,49Ñ0,03 1,28Ñ0,08a,b 1,51Ñ0,04 1,28Ñ0,04a,b 

IVSs 

(mm) 
2,69Ñ0,14 2,72Ñ0,12 2,78Ñ0,14 2,80Ñ0,12 2,59Ñ0,08 2,39Ñ0,12a,b 2,62Ñ0,10 2,46Ñ0,10a,b 

LVIDs 

(mm) 
3,22Ñ0,26 3,25Ñ0,30 3,27Ñ0,35 3,31Ñ0,39 3,17Ñ0,20 3,33Ñ0,46 3,26Ñ0,08 3,37Ñ0,57 

LVPWs 

(mm) 
2,83Ñ0,19 2,88Ñ0,14 2,86Ñ0,27 2,92Ñ0,17 2,79Ñ0,10 2,44Ñ0,15a,b 2,83Ñ0,09 2,38Ñ0,16a,b 

FS 

(%)  
57,5Ñ4,64 57,8Ñ4,49 56,7Ñ1,47 57,1Ñ1,76 58,3Ñ7,05 45,7Ñ2,53a,b 58,1Ñ7,07 46,3Ñ1,62a,b 

ʃʝʛʝʥʜʘ: ʀʇ ï ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʘʨ; IVSd  ï  ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ 

ʜʠʿʘʩʪʦʣʝ; LVIDd ï  ʫʥʫʪʨʘʰˁʘ ʜʠʤʝʥʟʠʿʘ ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ; LVPWd  ï  ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ 

ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ; IVSs ï  ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; 

LVIDs ï ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; LVPWs ï ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ 

ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; FS  ï ʧʨʦʮʝʥʘʪ ʬʨʘʢʮʠʦʥʦʛ ʩʢʨʘ˂ʝˁʘ ʣʝʚʝ ʢʦʤʦʨʝ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b - ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ 

Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ. 

 

4.2.1.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ 

ʩʨʮʘ ex vivo 

 

ʇʘʨʘʤʝʪʨʠ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʤʠʦʢʘʨʜʘ ʫ ʧʨʦʪʦʢʦʣʫ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʩʧʦʩʦʙʥʦʩʪ 

ʤʠʦʢʘʨʜʘ ʜʘ ʩʝ ʧʨʠʣʘʛʦʜʠ ʧʨʦʤʝʥʠ ʩʧʦˀʘʰˁʠʭ ʯʠʥʠʣʘʮʘ ʠ ʧʨʠ ʪʦʤʝ ʟʘʜʨʞʠ ʩʧʦʩʦʙʥʦʩʪ 

ʦʜʨʞʘʚʘˁʘ ʮʠʨʢʫʣʘʮʠʿʝ ʠ ʩʥʘʙʜʝʚʘˁʘ ʤʠʦʢʘʨʜʘ ʢʠʩʝʦʥʠʢʦʤ ʠ ʭʨʘʥˀʠʚʠʤ ʤʘʪʝʨʠʿʘʤʘ. 

ʋʢʦʣʠʢʦ ʤʠʦʢʘʨʜ ʟʘʜʨʞʠ ʚʨʝʜʥʦʩʪʠ ʟʘʙʝʣʝʞʝʥʝ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ 

ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ (PPP 1) ʠ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ (PPP 2) 

ʤʦʞʝ ʩʝ ʩʤʘʪʨʘʪʠ ʜʘ ʩʫ ʬʫʥʢʮʠʦʥʘʣʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʦʢʘʨʜʘ ʦʯʫʚʘʥʝ.  

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʠʟʤʝʨʝʥʝ ʩʫ ʩʣʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ 

ʦʙʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʩʘ ʠʟʫʟʝʪʢʦʤ ʢʦʨʦʥʘʨʥʦʛ ʧʨʦʪʦʢʘ ʧʨʠ ʧʨʠʪʠʩʢʫ ʦʜ 80 

cmH2O.  
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ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ CTRL ʛʨʫʧʠ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 8. 

 
ɻʨʘʬʠʢ 8: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ 

ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ (CTRL) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï 

ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF 

ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
 

  

*  
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ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʚʝʭʠʢʫʣʫʤʦʤ (CMC ʛʨʫʧʘ) ʟʘʙʝʣʝʞʝʥ ʿʝ ʩʣʠʯʘʥ ʪʨʝʥʜ ʢʘʦ ʠ ʫ CTRL 

ʛʨʫʧʠ, ʦʜʥʦʩʥʦ ʧʦʿʘʚʘ ʜʘ ʤʝʨʝʥʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠ ʧʘʨʘʤʝʪʨʠ ʥʝ ʚʘʨʠʨʘʿʫ ʟʥʘʯʘʿʥʦ ʪʦʢʦʤ 

PPP 1 ʠ PPP 2. ʀʟʫʟʝʪʘʢ ʿʝ ʙʠʦ ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ, ʢʦʿʠ ʿʝ ʙʠʦ ʥʠʞʠ ʧʨʠ 

ʧʨʠʪʠʩʮʠʤʘ ʦʜ 80-120 cmH2O ʪʦʢʦʤ PPP 2. 

ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ CMC ʛʨʫʧʠ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 9. 

 

 
ɻʨʘʬʠʢ 9: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (CMC) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ, dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ 

ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * 

ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʘʨʘʤʝʪʨʠʤʘ dp/dt 

max, dp/dt min ʠ CF ʠʟʤʝʹʫ PPP 1 ʠ PPP 2 ʧʨʠ ʧʝʨʬʫʟʠʦʥʠʤ ʧʨʠʪʠʩʮʠʤʘ ʦʜ 60 ʜʦ 120 

cmH2O, ʜʦʢ ʢʦʜ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ. 

ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ DOX ʛʨʫʧʠ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 10. 

 

 
ɻʨʘʬʠʢ 10: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, dp/dt max ï mʘʢʩʠʤʘʣʥʘ 

ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; 

SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ 

ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD 

ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ 

ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʚʝʭʠʢʫʣʫʤʦʤ ʧʨʝ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ (CMC + DOX) ʟʘʙʝʣʝʞʝʥ 

ʿʝ ʩʣʠʯʘʥ ʪʨʝʥʜ ʢʘʦ ʠ ʫ DOX ʛʨʫʧʠ, ʦʜʥʦʩʥʦ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʘʨʘʤʝʪʨʠʤʘ 

ʢʦʥʪʨʘʢʪʠʣʥʦʩʪʠ (dp/dt max ʠ dp/dt min) ʪʦʢʦʤ PPP 1 ʠ PPP 2 ʧʨʠ ʧʝʨʬʫʟʠʦʥʠʤ 

ʧʨʠʪʠʩʮʠʤʘ ʦʜ 60 ʜʦ 120 cmH2O, ʜʦʢ ʢʦʜ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ. 

ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ CMC + DOX 

ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 11.  

 

 
ɻʨʘʬʠʢ 11: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (CMC + 

DOX) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ 

ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ 

ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; 

CPP ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ 

ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʧʨʘ˂ʝʥʠʭ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʿʘʩʥʦ ʫʢʘʟʫʿʝ ʜʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥ ʜʝʣʫʿʝ ʠʟʨʘʟʠʪʦ ʜʝʧʨʝʩʦʨʥʦ ʥʘ ʤʠʦʢʘʨʜ ʠ ʪʦ ʧʨʠ ʩʚʠʤ ʧʝʨʬʫʟʠʦʥʠʤ 

ʧʨʠʪʠʩʮʠʤʘ ʥʘ ʰʪʘ ʫʢʘʟʫʿʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ ʧʘʨʘʤʝʪʘʨʘ dp/dt 

max, dp/dt min ʠ SLVP ʠʟʤʝʨʝʥʠʭ ʫ DOX ʠ CMC + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʥʠʤʘ 

ʠʟʤʝʨʝʥʠʤ ʫ CTRL ʠ CMC. ʊʘʢʦʹʝ, ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ ʙʠʦ ʿʝ ʥʠʞʠ ʫ DOX ʠ CMC + DOX 

ʛʨʫʧʠ ʜʦʢ ʿʝ ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʘ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʥʠʞʘ ʩʘʤʦ ʫ DOX ʛʨʫʧʠ. 

ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ PPP 1 ʧʝʨʠʦʜʘ 

ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ CTRL, CMC, DOX ʠ CMC + DOX ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘ 

ɻʨʘʬʠʢʫ 12. 

 
ɻʨʘʬʠʢ 12: ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, 

HR, CF) ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ (CTRL), ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ 

(CMC), ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX) ʠ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 

1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (CMC + DOX) ʫ ʧʨʦʪʦʢʦʣʫ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ 

ʪʨʝʥʫʪʢʫ, a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ CMC ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD 

ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ CMC + DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

d ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CMC ʛʨʫʧʝ ʠ DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); e ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CMC ʛʨʫʧʝ ʠ CMC + DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); f 

ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ DOX ʛʨʫʧʝ ʠ CMC + DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ 

ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; 

ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ.  
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4.2.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ 

ʩʪʨʝʩʘ ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ, ʢʨʚʠ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ 

 

4.2.2.1. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ 

 

ʇʘʨʘʤʝʪʨʠ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʧʨʘ˂ʝʥʠ ʩʫ ʠ ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʠ ʪʦ ʪʦʢʦʤ 

ʦʙʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ (PPP 1 ʠ PPP 2). ʋ CTRL ʛʨʫʧʠ ʫʦʯʘʚʘ ʩʝ ʪʨʝʥʜ ʧʦʨʘʩʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʧʝʨʬʫʟʠʦʥʦʛ ʧʨʠʪʠʩʢʘ. ʊʘʢʦʹʝ, 

ʫʦʯʝʥʦ ʿʝ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʩʘ ʠʟʫʟʝʪʢʦʤ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ 

ʨʘʜʠʢʘʣʘ ʚʝ˂ʝ ʪʦʢʦʤ PPP 2 ʥʝʛʦ ʪʦʢʦʤ PPP 1. ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ 

(TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ CTRL ʛʨʫʧʠ ʫ ʜʚʘ 

ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 13. 

 

 
ɻʨʘʬʠʢ 13: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʢʦʥʪʨʦʣʥʦʿ (CTRL) ʛʨʫʧʠ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, * ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey 

HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ 

ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
 

ʂʦʜ ʠʟʤʝʨʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ CMC ʛʨʫʧʠ ʫʦʯʘʚʘ ʩʝ ʩʣʠʯʘʥ ʪʨʝʥʜ ʢʘʦ ʠ ʫ CTRL ʛʨʫʧʠ, 

ʦʜʥʦʩʥʦ ʧʦʨʘʩʪ ʚʨʝʜʥʦʩʪʠ ʩʘ ʧʦʨʘʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʛ ʧʨʠʪʠʩʢʘ, ʢʘʦ ʠ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʠʟʤʝʨʝʥʝ ʪʦʢʦʤ PPP 2. ʂʦʜ CMC ʛʨʫʧʝ ʠʟʫʟʝʪʘʢ ʩʝ ʧʦʿʘʚʠʦ ʫ ʩʣʫʯʘʿʫ ʥʠʪʨʠʪʘ. 

ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ 

ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ CMC ʛʨʫʧʠ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 14. 

ʋ DOX ʛʨʫʧʠ ʫʦʯʘʚʘ ʩʝ ʟʥʘʯʘʿʘʥ ʧʘʜ ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ PPP 2. ʊʘʢʦʹʝ, 

ʫʦʯʘʚʘ ʩʝ ʜʘ ʿʝ ʧʘʜ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʨʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘʿʚʝ˂ʠ ʧʨʠ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ 

ʦʜ 60 cmH2O. ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ DOX ʛʨʫʧʠ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 15. 
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ɻʨʘʬʠʢ 14: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (CMC) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ 

ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ 

ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ 

ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
 

 
ɻʨʘʬʠʢ 15: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ * ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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ʉʣʠʯʘʥ ʪʨʝʥʜ ʚʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʘʦ ʠ ʫ DOX ʛʨʫʧʠ ʟʘʙʝʣʝʞʝʥ ʿʝ 

ʠ ʫ CMC + DOX ʛʨʫʧʠ, ʦʜʥʦʩʥʦ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ ʩʚʠʭ ʚʨʝʜʥʦʩʪʠ ʪʦʢʦʤ PPP 2, ʘ ʧʦʩʝʙʥʦ 

ʧʨʠ ʚʨʝʜʥʦʩʪʠʤʘ ʧʝʨʬʫʟʠʦʥʦʛ ʧʨʠʪʠʩʢʘ ʦʜ 100 cmH2O ʫ ʩʣʫʯʘʿʫ ʚʦʜʦʥʠʢ-ʧʝʨʦʢʩʠʜʘ, 

ʦʜʥʦʩʥʦ 60 cmH2O ʫ ʩʣʫʯʘʿʫ ʩʚʠʭ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ. ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ 

ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ CMC + DOX 

ʛʨʫʧʠ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 16. 

 

 
ɻʨʘʬʠʢ 16: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (CMC + DOX) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ * ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey 

HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ 

ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; 
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ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ 

ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ 1 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 17. ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ 

ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʠʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʪʦ ʧʨʠ ʛʦʪʦʚʦ ʩʚʠʤ ʧʝʨʬʫʟʠʦʥʠʤ ʧʨʠʪʠʩʮʠʤʘ 

ʠʟʤʝʹʫ CTRL ʠ CMC ʛʨʫʧʝ ʠ DOX ʠ CMC + DOX ʛʨʫʧʝ. 

 

 
ɻʨʘʬʠʢ 17: ʂʦʤʙʠʥʦʚʘʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʪʦʢʦʤ PPP 1; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ CMC ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; b ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ CMC + DOX ʛʨʫʧʝ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; d ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CMC 

ʛʨʫʧʝ ʠ DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; e ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CMC ʛʨʫʧʝ ʠ CMC + DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; f ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ DOX ʛʨʫʧʝ ʠ CMC + DOX ʛʨʫʧʝ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ;; CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ 

ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; 

CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ 

ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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4.2.2.2. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, 

ʆ2
.-, NO2

- ʠ H2O2)  

 

ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʟʥʘʯʘʿʥʦ ʩʫ ʧʦʚʝ˂ʘʥʠ ʫ DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʠ 

CMC ʛʨʫʧʦʤ. ɺʨʝʜʥʦʩʪʠ ʩʚʘ ʯʝʪʠʨʠ ʠʩʧʠʪʠʚʘʥʘ ʧʘʨʘʤʝʪʨʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ ʫ 

CTRL ʠ CMC ʛʨʫʧʠ. ʋ ʩʣʫʯʘʿʫ ʚʦʜʦʥʠʢ-ʧʝʨʦʢʩʠʜʘ ʥʝ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ 

CTRL, CMC ʠ CMC + DOX ʛʨʫʧʝ. ɺʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʫ CMC + 

DOX ʛʨʫʧʠ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʫ CTRL ʠ CMC ʛʨʫʧʠ, 

ʘʣʠ ʩʝ ʨʘʟʣʠʢʫʿʫ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʫ DOX ʛʨʫʧʠ (ɻʨʘʬʠʢ 18). 

 

  

  
ɻʨʘʬʠʢ 18: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʝʤʩʢʠʭ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2). ʘ ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC 

ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.2.2.3. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ GSH) 

 

ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʟʥʘʯʘʿʥʦ ʩʫ ʩʥʠʞʝʥʠ ʫ DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʠ 

CMC ʛʨʫʧʦʤ. ɺʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʨʝʜʫʢʦʚʘʥʦʛ ʛʣʫʪʘʪʠʦʥʘ ʠ ʢʘʪʘʣʘʟʝ ʙʠʣʝ ʩʫ ʥʠʞʝ ʠ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ CMC + DOX ʛʨʫʧʦʤ, ʜʦʢ ʫ ʩʣʫʯʘʿʫ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʝ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ 

ʟʥʘʯʘʿʘʥʘ ʨʘʟʣʠʢʘ. ɺʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ ʫ CTRL 

ʠ CMC ʛʨʫʧʠ ʠʟʫʟʝʚ ʫ ʩʣʫʯʘʿʫ ʢʘʪʘʣʘʟʝ ʛʜʝ ʩʫ ʫ CMC ʛʨʫʧʠ ʟʘʙʝʣʝʞʝʥʝ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ 

ʥʠʚʦʘ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʫ ʣʠʟʘʪʫ ʝʨʠʪʨʦʮʠʪʘ. ʋ ʩʣʫʯʘʿʫ ʨʝʜʫʢʦʚʘʥʦʛ ʛʣʫʪʘʪʠʦʥʘ, ʥʘʿʥʠʞʘ 

ʚʨʝʜʥʦʩʪ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʢʦʜ DOX ʛʨʫʧʝ, ʢʦʿʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʘ ʦʜ ʦʩʪʘʣʝ ʪʨʠ, ʧʨʠ 

ʯʝʤʫ ʠʟʤʝʹʫ CTRL, CMC ʠ CMC + DOX ʛʨʫʧʝ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ (ɻʨʘʬʠʢ 19). 

 

  

 
ɻʨʘʬʠʢ 19: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʝʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ 

(CAT, SOD ʠ GSH). ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ 

Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ 

ʛʨʫʧʘ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.2.2.4. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

 

ʋ ʩʣʫʯʘʿʫ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʚʨʝʜʥʦʩʪʠ ʫ DOX ʛʨʫʧʠ ʠ CMC + DOX ʛʨʫʧʠ ʙʠʣʝ 

ʩʫ 3-4 ʧʫʪʘ ʚʠʰʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʫ CTRL ʠ CMC ʛʨʫʧʠ. ɺʨʝʜʥʦʩʪʠ ʚʦʜʦʥʠʢ 

ʧʝʨʦʢʩʠʜʘ ʙʠʣʝ ʩʫ ʥʘʿʚʠʰʝ ʫ DOX ʛʨʫʧʠ, ʘʣʠ ʿʝ ʨʘʟʣʠʢʘ ʙʠʣʘ ʟʥʘʯʘʿʥʘ ʩʘʤʦ ʫ ʦʜʥʦʩʫ ʥʘ 

CTRL ʛʨʫʧʫ. ɺʨʝʜʥʦʩʪʠ ʫ DOX ʛʨʫʧʠ ʙʠʣʝ ʩʫ ʥʘʿʚʠʰʝ ʠ ʫ ʩʣʫʯʘʿʫ ʠʥʜʝʢʩʘ ʣʠʧʠʜʥʝ 

ʧʝʨʦʢʩʠʜʘʮʠʿʝ, ʘʣʠ ʿʝ ʨʘʟʣʠʢʘ ʙʠʣʘ ʟʥʘʯʘʿʥʘ ʫ ʦʜʥʦʩʫ ʠ ʥʘ CTRL ʠ ʥʘ CMC ʛʨʫʧʫ. 

ɺʨʝʜʥʦʩʪʠ ʥʠʪʨʠʪʘ ʥʠʩʫ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʝ ʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ (ɻʨʘʬʠʢ 

20). 

 

  

  
ɻʨʘʬʠʢ 20: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ. ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD 

ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; DOX 

ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ; n = 10. 

 

 

  

a, b 

a, b 

a, b 

a 
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4.2.2.5. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ GSH) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

 

ɺʨʝʜʥʦʩʪʠ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ ʙʠʣʝ ʩʫ ʟʥʘʯʘʿʥʦ ʩʥʠʞʝʥʝ ʫ DOX 

ʛʨʫʧʠ ʠ CMC + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ. ʅʘʿʚʝ˂ʠ ʧʘʜ ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʢʦʜ 

ʝʥʟʠʤʘ ʩʫʧʝʨʦʢʩʠʜ-ʜʠʩʤʫʪʘʟʝ ʛʜʝ ʿʝ ʚʨʝʜʥʦʩʪ ʫ DOX ʛʨʫʧʠ ʙʠʣʘ ʜʚʦʩʪʨʫʢʦ ʥʠʞʘ ʥʝʛʦ ʫ 

CTRL ʛʨʫʧʠ (ɻʨʘʬʠʢ 21). 

 

  

 
ɻʨʘʬʠʢ 21: ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ 

GSH) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ. ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 

1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); c ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 

ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.2.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ 

ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ 

 

4.2.3.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ 

 

ʋ ʦʢʚʠʨʫ ʦʜʨʝʹʠʚʘˁʘ ʘʢʪʠʚʥʦʩʪʠ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ ʢʦʜ ʝʢʩʧʝʨʠʤʝʥʪʣʥʠʭ ʞʠʚʦʪʠˁʘ 

ʦʜʨʝʹʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: C-ʨʝʘʢʪʠʚʥʠ ʧʨʦʪʝʠʥ (CRP) ʢʘʦ ʦʧʰʪʠ ʤʘʨʢʝʨ 

ʠʥʬʣʘʤʘʪʦʨʥʦʛ ʧʨʦʮʝʩʘ ʫ ʦʨʛʘʥʠʟʤʫ, ʣʘʢʪʘʪʥʘ-ʜʝʭʠʜʨʦʛʝʥʘʟʘ (LDH) ʢʘʦ ʩʠʩʪʝʤʩʢʠ 

ʧʦʢʘʟʘʪʝˀ ʦʰʪʝ˂ʝˁʘ ʤʠʰʠ˂ʥʦʛ ʪʢʠʚʘ, ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʘ MB (CK-MB), ʢʦʿʘ ʪʘʢʦʹʝ 

ʫʢʘʟʫʿʝ ʥʘ ʦʰʪʝ˂ʝˁʝ ʤʠʰʠ˂ʥʦʛ ʪʢʠʚʘ ʠ ʪʨʦʧʦʥʠʥ I (TnI) ʢʦʿʠ ʫʢʘʟʫʿʝ ʥʘ ʩʧʝʮʠʬʠʯʥʦ 

ʦʰʪʝ˂ʝˁʝ ʤʠʦʢʘʨʜʘ.  

ʅʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʦʜʨʝʹʝʥʝ ʩʫ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ CRP, LDH, CK-MB ʠ CTn-I ʟʘ 

ʩʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʞʠʚʦʪʠˁʝ ʥʫʣʪʦʛ ʜʘʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʆʚʘ ʚʨʝʜʥʦʩʪ ʥʝ ʨʘʟʣʠʢʫʿʝ ʩʝ 

ʟʥʘʯʘʿʥʦ ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʨʝʥʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʟʘ 

ʙʠʣʦ ʢʦʿʠ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ. ʆʚʘʢʚʠ ʧʦʜʘʮʠ ʫʢʘʟʫʿʫ ʜʘ ʩʫ ʩʚʝ ʛʨʫʧʝ ʥʘ ʧʦʯʝʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʠʣʝ ʭʦʤʦʛʝʥʝ ʠ ʤʝʹʫʩʦʙʥʦ ʫʧʦʨʝʜʠʚʝ. 

ʅʘ ɻʨʘʬʠʢʫ 22 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ 

ʧʨʦʪʝʠʥʘ (CRP), ʝʥʟʠʤʘ ʣʘʢʪʘʪʥʝ ʜʝʭʠʜʨʦʛʝʥʘʟʝ (LDH), ʝʥʟʠʤʘ ʢʨʝʘʪʠʥ-ʬʦʩʬʦʢʠʥʘʟʝ 

MB (CK-MB) ʠ ʪʨʦʧʦʥʠʥʘ I (CTn-I) ʫ ʩʝʨʫʤʫ ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ 

 

  

  
ɻʨʘʬʠʢ 22: ɺʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ (CRP), ʝʥʟʠʤʘ ʣʘʢʪʘʪʥʝ 

ʜʝʭʠʜʨʦʛʝʥʘʟʝ (LDH), ʝʥʟʠʤʘ ʢʨʝʘʪʠʥ-ʬʦʩʬʦʢʠʥʘʟʝ MB (CK-MB) ʠ ʪʨʦʧʦʥʠʥʘ I (CTn-I) ʫ ʩʝʨʫʤʫ 

ʠʟʨʘʞʝʥʝ ʫ ʥʘʥʦʛʨʘʤʠʤʘ ʧʦ ʤʠʣʠʣʠʪʨʫ ʟʘ CRP ʠ LDH (ng/mL) ʠ ʫ ʧʠʢʦʛʨʘʤʠʤʘ ʧʦ ʤʠʣʠʣʠʪʨʫ ʟʘ CK-

MB ʠ CTn-I (pg/mL) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; 

DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ 

ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ 

Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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ɺʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ ʩʫ ʫʿʝʜʥʘʯʝʥʝ ʠ ʥʠʩʢʝ ʫ 

ʛʨʫʧʘʤʘ ʢʦʿʝ ʥʠʩʫ ʙʠʣʝ ʪʨʝʪʠʨʘʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ. ʅʘʿʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ 

ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ ʫʦʯʘʚʘʿʫ ʩʝ ʢʦʜ DOX ʛʨʫʧʝ ʠ CMC + DOX ʛʨʫʧʝ, ʘ 

ʚʨʝʜʥʦʩʪʠ ʩʫ ʠ ʜʦ 10 ʧʫʪʘ ʚʝ˂ʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʠ CMC ʛʨʫʧʦʤ. ɿʘ ʧʦʨʝʹʝˁʝ 

ʚʨʝʜʥʦʩʪʠ ʤʝʹʫ ʛʨʫʧʘʤʘ ʠʩʢʦʨʠʰ˂ʝʥ ʿʝ ʪʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA 

ʪʝʩʪ), ʧʨʠ ʯʝʤʫ ʿʝ F=340,80, a p<0,001.  

ɺʨʝʜʥʦʩʪʠ LDH ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ DOX ʠ CMC + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʨʝʬʝʨʝʥʪʥʠʤ 

ʛʨʫʧʘʤʘ ʢʦʿʝ ʥʠʩʫ ʪʨʝʪʠʨʘʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʣʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʠ CMC ʛʨʫʧʦʤ 

ɿʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʤʝʹʫ ʛʨʫʧʘʤʘ ʠʩʢʦʨʠʰ˂ʝʥ ʿʝ ʪʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ 

(ANOVA ʪʝʩʪ), ʧʨʠ ʯʝʤʫ ʿʝ F=331,40, a p<0,001.  

ɺʨʝʜʥʦʩʪʠ ʝʥʟʠʤʘ CK-MB ʫʿʝʜʥʘʯʝʥʝ ʩʫ ʫ CTRL ʠ CMC ʛʨʫʧʠ. ʆʙʝ ʛʨʫʧʝ ʪʨʝʪʠʨʘʥʝ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʤʘʿʫ ʟʥʘʯʘʿʥʦ ʧʦʚʠʰʝʥʝ ʚʨʝʜʥʦʩʪʠ ʝʥʟʠʤʘ CK-MB. ɿʘ ʧʦʨʝʹʝˁʝ 

ʚʨʝʜʥʦʩʪʠ ʤʝʹʫ ʛʨʫʧʘʤʘ ʠʩʢʦʨʠʰ˂ʝʥ ʿʝ ʪʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA 

ʪʝʩʪ), ʧʨʠ ʯʝʤʫ ʿʝ F=154,90, a p<0,001. 

ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ CTn-I ʫ ʩʝʨʫʤʫ ʠ ʜʦ 12 ʧʫʪʘ ʚʠʰʝ ʫ ʛʨʫʧʘʤʘ ʢʦʿʝ ʩʫ 

ʪʨʝʪʠʨʘʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʘʤʘ ʢʦʿʝ ʥʠʩʫ ʪʨʝʪʠʨʘʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʪʦʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʧʨʦʪʦʢʦʣʘ. ɿʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʤʝʹʫ ʛʨʫʧʘʤʘ ʠʩʢʦʨʠʰ˂ʝʥ 

ʿʝ ʪʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ), ʧʨʠ ʯʝʤʫ ʿʝ F=733,90, a p<0,001. 

 

4.2.3.2. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ 

 

ʋ ʦʢʚʠʨʫ ʦʜʨʝʹʠʚʘˁʘ ʤʘʨʢʝʨʘ ʠʥʬʣʘʤʘʮʠʿʝ ʢʦʜ ʝʢʩʧʝʨʠʤʝʥʪʣʥʠʭ ʞʠʚʦʪʠˁʘ ʦʜʨʝʹʝʥʠ ʩʫ 

ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʇʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʮʠʪʦʢʠʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ Th1 ʠʤʫʥʩʢʠ 

ʦʜʛʦʚʦʨ ʠ ʪʦ ʠʥʪʝʨʣʝʫʢʠʥ-1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥ 8 (IL-8), ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠ 

ʮʠʪʦʢʠʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ Th2 ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʠ ʪʦ ʠʥʪʝʨʣʝʫʢʠʥ-4 (IL-4) ʠ 

ʠʥʪʝʨʣʝʫʢʠʥ 10 (IL-10), ʢʘʦ ʠ ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʠ ʬʘʢʪʦʨ ʨʘʩʪʘ  ̡(TGF̡ ).  

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʝ ʮʠʪʦʢʠʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=108,20 

(p<0,001) ʟʘ IL-1Ŭ ʠ F=181,90 (p<0,001) ʟʘ IL-8. 

ʅʘ ɻʨʘʬʠʢʫ 23 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-

1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥʘ 8 (IL-8) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ. 

 

  
ɻʨʘʬʠʢ 23: ɺʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥʘ 8 (IL-8) 

ʫ ʩʝʨʫʤʫ, ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ.; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; 

DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ 

ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ 

Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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ʂʦʜ ʦʙʘ ʤʝʨʝʥʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʘ ʮʠʪʦʢʠʥʘ ʫʦʯʝʥʦ ʿʝ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʜʚʦʩʪʨʫʢʦ ʚʠʰʝ ʫ 

DOX ʛʨʫʧʠ ʠ CMC + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʠ CMC ʛʨʫʧʦʤ. ʀʟʤʝʹʫ 

CTRL ʠ CMC ʛʨʫʧʘ, ʢʘʦ ʠ ʠʟʤʝʹʫ DOX ʠ CMC + DOX ʛʨʫʧʝ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʫ ʠʟʤʝʨʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʦʚʠʭ ʧʘʨʘʤʝʪʘʨʘ. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʝ ʮʠʪʦʢʠʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=32,84 

(p<0,001) ʟʘ IL-4, F=180,50 (p<0,001) ʟʘ IL-10Ŭ  ʠ F=45,65 (p<0,001) ʟʘ TGF̡ . 

ʅʘ ɻʨʘʬʠʢʫ 24 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ 

ʠʥʪʝʨʣʝʫʢʠʥʘ-4 (IL-4), ʠʥʪʝʨʣʝʫʢʠʥʘ-10 (IL-10) ʠ ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʝʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ  ̡
(TGF̡ ) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ. 

 

  

 
ɻʨʘʬʠʢ 24: ɺʨʝʜʥʦʩʪʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-4 (IL-4), ʠʥʪʝʨʣʝʫʢʠʥʘ-10 (IL-10) ʠ 

ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʝʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ ɓ (TGFɓ) ʫ ʩʝʨʫʤʫ, ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ.; a ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ 

ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ 

ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10 

 

ʂʦʜ ʩʚʠʭ ʤʝʨʝʥʠʭ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʘ Th2 ʠʤʫʥʩʢʠ 

ʦʜʛʦʚʦʨ ʫʦʯʝʥ ʿʝ ʩʣʠʯʘʥ ʪʨʝʥʜ ʜʦʙʠʿʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠ ʪʦ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʫ ʛʨʫʧʘʤʘ 

ʪʨʝʪʠʨʘʥʠʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX ʛʨʫʧʘ ʠ CMC + DOX ʛʨʫʧʘ) ʟʥʘʯʘʿʥʦ ʥʠʞʝ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʠ CMC ʛʨʫʧʦʤ. ʀʟʤʝʹʫ CTRL ʠ CMC ʛʨʫʧʝ, ʢʘʦ ʠ ʠʟʤʝʹʫ DOX ʠ 

CMC + DOX ʛʨʫʧʝ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʠʟʤʝʨʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʦʚʠʭ 

ʧʘʨʘʤʝʪʘʨʘ. 
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4.2.4. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

4.2.4.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʪʢʠʚʦ ʤʠʦʢʘʨʜʘ- ʙʦʿʝˁʝ 

ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ ʤʝʪʦʜʦʤ 

 

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʧʘʮʦʚʘ (CTRL) ʫʦʯʘʚʘ ʩʝ ʨʝʛʫʣʘʨʥʘ ʤʦʨʬʦʣʦʰʢʘ ʛʨʘʹʘ ʩʨʮʘ, ʙʝʟ 

ʧʨʠʩʫʩʪʚʘ ʤʦʨʬʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ. ʈʘʩʧʦʨʝʜ ʤʠʰʠ˂ʥʠʭ ʚʣʘʢʘʥʘ ʿʝ ʨʝʛʫʣʘʨʘʥ, ʿʝʜʨʘ ʩʫ 

ʝʫʭʨʦʤʘʪʠʯʥʘ, ʥʝ ʫʦʯʘʚʘ ʩʝ ʭʠʧʝʨʪʨʦʬʠʿʘ ʠ ʧʨʠʩʫʩʪʚʦ ʪʘʣʘʩʘʩʪʠʭ ʚʣʘʢʘʥʘ, ʢʘʦ ʥʠ 

ʧʨʠʩʫʩʪʚʦ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʤʝʥʘ, ʠʥʬʣʘʤʘʮʠʿʝ, ˂ʝʣʠʿʩʢʦʛ ʠʥʬʠʣʪʨʘʪʘ ʠ ʝʜʝʤʘ 

ʠʥʪʝʨʩʪʠʮʠʿʫʤʘ. ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX) ʫʦʯʘʚʘ ʩʝ ʭʠʧʝʨʪʦʬʠʿʘ 

ʤʠʰʠ˂ʥʠʭ ʚʣʘʢʘʥʘ, ʪʘʣʘʩʘʩʪʘ ʚʣʘʢʥʘ, ˂ʝʣʠʿʩʢʠ ʠʥʬʠʣʪʨʘʪ, ʠʟʜʫʞʝʥʘ ʿʝʜʨʘ ʠ ʝʜʝʤ 

ʠʥʪʝʨʩʪʠʮʠʿ ʫʤʘ. ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣ ʮʝʣʫʣʦʟʝ 

(CMC) ʫʦʯʘʚʘ ʩʝ ʨʝʛʫʣʘʨʘʥ ʨʘʩʧʦʨʝʜ ʤʠʰʠ˂ʥʠʭ ʚʣʘʢʘʥʘ ʙʝʟ ʧʨʠʩʫʩʪʚʘ ʪʘʣʘʩʘʩʪʠʭ 

ʚʣʘʢʘʥʘ, ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʝʜʝʤʘ ʠʥʪʝʨʩʪʠʮʠʿʫʤʘ ʦʜʥʦʩʥʦ ʥʘʣʘʟ ʩʣʠʯʘʥ ʦʥʦʤ ʫ CTRL ʛʨʫʧʠ. 

ʋ ʛʨʫʧʠ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣ ʮʝʣʫʣʦʟʝ (CMC+DOX) ʫʦʯʘʚʘ ʩʝ ʭʠʧʝʨʪʦʬʠʿʘ ʤʠʰʠ˂ʥʠʭ ʚʣʘʢʘʥʘ ʩʘ 

ʭʠʧʝʨʪʨʦʬʠʿʦʤ ʧʦʿʝʜʠʥʘʯʥʠʭ ʿʝʜʘʨʘ, ʠʤʬʣʘʤʘʮʠʿʘ, ʪʘʣʘʩʘʩʪʘ ʚʣʘʢʥʘ, ʝʜʝʤ 

ʠʥʪʝʨʩʪʠʮʠʿʫʤʘ ʠ ʠʟʜʫʞʝʥʘ ʿʝʜʨʘ. ʆʚʘʢʘʚ ʥʘʣʘʟ ʫʢʘʟʫʿʝ ʜʘ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʘ ʩʘʤʦʩʪʘʣʥʦ ʥʝʤʘ ʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʪ ʫ ʢʦʥʪʝʢʩʪʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ. ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʤʠʦʢʘʨʜʘ ʠʩʧʠʪʠʚʘʥʠʭ 

ʛʨʫʧʘ ʙʦʿʝʥʠ ʭʝʤʘʪʦʢʩʠʣʠʥ/ʝʦʟʠʥ ʪʝʭʥʠʢʦʤ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʥʘ ʉʣʠʮʠ 11. 

 

 
 

ʉʣʠʢʘ 11: ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʤʠʦʢʘʨʜʘ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ ʙʦʿʝʥʠ ʭʝʤʘʪʦʢʩʠʣʠʥ/ʝʦʟʠʥ ʪʝʭʥʠʢʦʤ. CTRL ï 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ 
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ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʢʦʨʠʰ˂ʝʥʦ ʫʚʝ˂ʘˁʝ 40x; ʚʝʣʠʯʠʥʘ ʩʢʘʣʝ 10 Õm. 

 

4.2.4.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʬʠʙʨʦʟʫ ʤʠʦʢʘʨʜʘ ʠ ʩʘʜʨʞʘʿ 

ʢʦʣʘʛʝʥʘ ʧʨʠʤʝʥʦʤ Picrosirius red ʤʝʪʦʜʝ 

ʉʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʫ ʩʨʯʘʥʦʤ ʤʠʰʠ˂ʫ ʧʦʚʝ˂ʘʥ ʿʝ ʫ ʚʝ˂ʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʛʨʫʧʘ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʟʘʙʝʣʝʞʝʥʠʤ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ (CTRL). ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX) ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʢʦʣʘʛʝʥʘ ʟʘ 118%, ʦʜʥʦʩʥʦ ʟʘ 

127% ʫ ʛʨʫʧʠ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʦʿ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʦʤ ʥʘʢʦʥ ʢʦʿʝ ʿʝ 

ʧʨʠʤʝˁʝʥʘ ʢʫʤʫʣʘʪʠʚʥʘ ʜʦʟʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ (CMC + DOX). ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʩʘʤʦ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʦʤ (CMC) ʩʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʩʤʘˁʠʦ ʩʝ ʟʘ 3% ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ. ʋʪʚʨʹʝʥʦ ʿ ʝ ʜʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʩʘʜʨʞʘʿʫ ʢʦʣʘʛʝʥʘ ʤʝʹʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ (F=54,13; p<0,001). ʉʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʫ ʪʢʠʚʥʠʤ ʠʩʝʯʮʠʤʘ 

ʤʠʦʢʘʨʜʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘ ɻʨʘʬʠʢʫ 25. ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ 

ʤʠʦʢʘʨʜʘ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ ʙʦʿʝʥʠ ʧʨʠʤʝʥʦʤ Picrosirius red ʤʝʪʦʜʝ ʫ ʮʠˀʫ 

ʦʪʢʨʠʚʘˁʘ ʬʠʙʨʦʟʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʢʦʣʘʛʝʥʘ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʥʘ ʉʣʠʮʠ 12. 

 

 
ɻʨʘʬʠʢ 25: ʉʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʫ ʧʨʦʮʝʥʪʠʤʘ ʫ ʪʢʠʚʥʠʤ ʠʩʝʯʮʠʤʘ ʤʠʦʢʘʨʜʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ. 

a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b - 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ 

ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; 

CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ. 
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ʉʣʠʢʘ 12: ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʤʠʦʢʘʨʜʘ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ ʙʦʿʝʥʠ Picrosirius Red ʪʝʭʥʠʢʦʤ. CTRL ï 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʢʦʨʠʰ˂ʝʥʦ ʫʚʝ˂ʘˁʝ 40x; ʚʝʣʠʯʠʥʘ ʩʢʘʣʝ 10 Õm. 
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4.2.5. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʨʝʣʘʪʠʚʥʫ ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ 

ʫʢˀʫʯʝʥʠʭ ʫ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ʘʧʦʧʪʦʟʫ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ  

 

4.2.5.1. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ 

ʀʩʧʠʪʘʥʘ ʿʝ ʨʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʩʣʝʜʝ˂ʠʭ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ: ʛʝʥ ʟʘ 

ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʫ 1 (SOD-1), ʛʝʥ ʟʘ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʫ 2 (SOD-2) ʠ ʛʝʥ ʟʘ 

ʝʥʜʦʪʝʣʥʫ ʘʟʦʪ-ʤʦʥʦʢʩʠʜ ʩʠʥʪʝʪʘʟʫ (eNOS).  

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʝʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=64,61 (p<0,001) 

ʟʘ SOD-1, F=75,73 (p<0,001) ʟʘ SOD-2 ʠ F=81,98 (p<0,001) ʟʘ eNOS. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ 

ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ (SOD-1, SOD-2 ʠ eNOS) ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘ 

ɻʨʘʬʠʢʫ 26. 

 

  

 
ɻʨʘʬʠʢ 26: ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ (ʛʝʥ ʟʘ ʩʫʧʝʨʦʢʩʠʜ 

ʜʠʩʤʫʪʘʟʫ 1 (SOD-1), ʛʝʥ ʟʘ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʫ 2 (SOD-2) ʠ ʛʝʥ ʟʘ ʝʥʜʦʪʝʣʥʫ ʘʟʦʪ-ʤʦʥʦʢʩʠʜ 

ʩʠʥʪʝʪʘʟʫ (eNOS)) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; 

DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ 

ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ 

Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10 

 

ʂʦʜ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʛʝʥʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʩʣʠʯʘʥ ʪʨʝʥʜ ʚʨʝʜʥʦʩʪʠ ʨʝʣʘʪʠʚʥʝ ʝʢʩʧʨʝʩʠʿʝ 

ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ, ʦʜʥʦʩʥʦ ʧʦʿʘʚʘ ʜʘ ʩʫ ʫ ʛʨʫʧʘʤʘ ʪʨʝʪʠʨʘʥʠʤ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʨʝʣʘʪʠʚʥʝ ʝʢʧʨʝʩʠʿʝ ʛʝʥʘ ʚʠʰʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʠ CMC 

ʛʨʫʧʦʤ. ʅʘʿʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʠ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʦʤ, ʥʘʢʦʥ ʯʝʛʘ ʩʣʝʜʝ ʚʨʝʜʥʦʩʪʠ ʫ ʛʨʫʧʘʤʘ ʪʨʝʪʠʨʘʥʠʤ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ. ʋʦʯʘʚʘ ʩʝ ʜʘ ʧʨʠʤʝʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʨʝʣʘʪʠʚʥʝ 
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ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ ʟʘ 3-4 ʧʫʪʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ. ʊʘʢʦʹʝ, ʥʠʿʝ ʫʦʯʝʥʦ ʧʦʩʪʦʿʘˁʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʨʝʣʘʪʠʚʥʦʿ 

ʝʢʩʧʨʝʩʠʿʠ ʥʘʚʝʜʝʥʠʭ ʛʝʥʘ ʠʟʤʝʹʫ CMC + DOX ʠ DOX ʛʨʫʧʝ. 

 

4.2.5.2. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩ ʘʧʦʧʪʦʟʝ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ 

 

ʀʩʧʠʪʘʥʘ ʿʝ ʨʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʩʣʝʜʝ˂ʠʭ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩ ʘʧʦʧʪʦʟʝ: ʛʝʥ ʟʘ 

Bcl-2 ʧʦʚʝʟʘʥʠ ʧʨʦʪʝʠʥ X (Bax), ʛʝʥ ʟʘ ɹ-˂ʝʣʠʿʩʢʠ ʣʠʤʬʦʤ 2 (Bcl-2), ʛʝʥ ʟʘ ʢʘʩʧʘʟʫ 3 

(Cas-3) ʠ ʛʝʥ ʟʘ ʢʘʩʧʘʟʫ 9 (Cas-9). 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʝʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=225,70 (p<0,001) 

ʟʘ Bax, F=2,25 (p=0,113) ʟʘ Bcl-2, F=22,13 (p<0,001) ʟʘ Cas-3 ʠ F=58,92 (p<0,001) ʟʘ Cas-

9. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʘʧʦʧʪʦʟʦʤ (Bax, Bcl-2, Cas-3 ʠ Cas-9) 

ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘ ɻʨʘʬʠʢʫ 27. 

 

  

  
ɻʨʘʬʠʢ 27: ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʘʧʦʧʪʦʟʦʤ (ʛʝʥ ʟʘ Bcl-2 ʧʦʚʝʟʘʥʠ ʧʨʦʪʝʠʥ X (Bax), 

ʛʝʥ ʟʘ ɹ-˂ʝʣʠʿʩʢʠ ʣʠʤʬʦʤ 2 (Bcl-2), ʛʝʥ ʟʘ ʢʘʩʧʘʟʫ 3 (Cas-3) ʠ ʛʝʥ ʟʘ ʢʘʩʧʘʟʫ 9 (Cas-9)) ʧʨʝʤʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% 

ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; 

CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ; n = 10 

 

ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʩʚʠʭ ʧʨʦʘʧʦʧʪʦʪʩʢʠʭ ʛʝʥʘ (Bax, Cas-3 ʠ Cas-9) ʟʥʘʯʘʿʥʦ ʿʝ ʫʚʝ˂ʘʥʘ 

ʫ CMC + DOX ʛʨʫʧʠ ʠ DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʠ CMC ʛʨʫʧʦʤ. ʋ ʩʣʫʯʘʿʫ 

ʘʥʪʠʘʧʦʧʪʦʪʩʢʦʛ ʛʝʥʘ (Bcl-2) ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʨʝʣʘʪʠʚʥʦʿ ʝʢʩʧʨʝʩʠʿʠ 

ʛʝʥʘ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ, ʘʣʠ ʩʫ ʚʨʝʜʥʦʩʪʠ ʫ CMC + DOX ʛʨʫʧʠ ʠ DOX ʛʨʫʧʠ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ɸʣʝʢʩʘʥʜʘʨ ʂʦʯʦʚʠ˂ 

 

88 

 

ʥʝʰʪʦ ʥʠʞʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʠ CMC ʛʨʫʧʦʤ. ʅʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʨʝʣʘʪʠʚʥʦʿ ʝʢʩʧʨʝʩʠʿʠ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʛʝʥʘ ʢʘʢʦ ʠʟʤʝʹʫ CTRL 

ʛʨʫʧʝ ʠ CMC ʛʨʫʧʝ, ʪʘʢʦ ʠ ʠʟʤʝʹʫ CMC + DOX ʛʨʫʧʝ ʠ DOX ʛʨʫʧʝ. 

 

4.2.5.3. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ 

 

ʀʩʧʠʪʘʥʘ ʿʝ ʨʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʩʣʝʜʝ˂ʠʭ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩ ʠʥʬʣʘʤʘʮʠʿʝ: ʛʝʥ 

ʟʘ ʠʥʪʝʨʣʝʫʢʠʥ 6 (IL-6), ʛʝʥ ʟʘ ʠʥʪʝʨʣʝʫʢʠʥ 10 (IL-10), ʛʝʥ ʟʘ ʠʥʪʝʨʣʝʫʢʠʥ 13 (IL-13), ʛʝʥ 

ʟʘ ʥʫʢʣʝʘʨʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ ʢʘʧʘ ɹ (NF-əB) ʠ ʛʝʥ ʟʘ ʬʘʢʪʦʨ ʥʝʢʨʦʟʝ ʪʫʤʦʨʘ Ŭ 

(TNFŬ).  

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʝʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=124,60 (p<0,001) 

ʟʘ IL-6, F=1,82 (p=0,176) ʟʘ IL-10, F=13,98 (p<0,001) ʟʘ IL-13, F=34,33 (p<0,001) ʟʘ NF-əB 

ʠ F=72,42 (p<0,001) ʟʘ TNFŬ. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʘʧʦʧʪʦʟʦʤ (IL-6, 

IL -10, IL-13, NF-əB, ʠ TNFŬ) ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘ ɻʨʘʬʠʢʫ 28. 
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ɻʨʘʬʠʢ 28: ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʠʥʬʣʘʤʘʮʠʿʦʤ (ʛʝʥ ʟʘ ʠʥʪʝʨʣʝʫʢʠʥ 6 (IL-6), ʛʝʥ ʟʘ 

ʠʥʪʝʨʣʝʫʢʠʥ 10 (IL-10), ʛʝʥ ʟʘ ʠʥʪʝʨʣʝʫʢʠʥ 13 (IL-13), ʛʝʥ ʟʘ ʥʫʢʣʝʘʨʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ ʢʘʧʘ ɹ 

(NF-əB) ʠ ʛʝʥ ʟʘ ʬʘʢʪʦʨ ʥʝʢʨʦʟʝ ʪʫʤʦʨʘ Ŭ (TNFŬ)) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; CMC ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; CMC + DOX ï ʛʨʫʧʘ 

ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ; ʚʨʝʜʥʦʩʪʠ 

ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10 

 

ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʩʚʠʭ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʛʝʥʘ (IL-6, IL -13, NF-əB, ʠ TNFŬ) ʟʥʘʯʘʿʥʦ 

ʿʝ ʫʚʝ˂ʘʥʘ ʫ CMC + DOX ʛʨʫʧʠ ʠ DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʠ CMC ʛʨʫʧʦʤ. 

ʋ ʩʣʫʯʘʿʫ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʦʛ ʛʝʥʘ (IL-10) ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʨʝʣʘʪʠʚʥʦʿ 

ʝʢʩʧʨʝʩʠʿʠ ʛʝʥʘ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ, ʘʣʠ ʩʫ ʚʨʝʜʥʦʩʪʠ ʫ CMC + DOX ʛʨʫʧʠ ʠ 

DOX ʛʨʫʧʠ ʥʝʰʪʦ ʥʠʞʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʠ CMC ʛʨʫʧʦʤ. ʅʠʿʝ ʟʘʙʝʣʝʞʝʥʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʨʝʣʘʪʠʚʥʦʿ ʝʢʩʧʨʝʩʠʿʠ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʛʝʥʘ ʢʘʢʦ 

ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ CMC ʛʨʫʧʝ, ʪʘʢʦ ʠ ʠʟʤʝʹʫ CMC + DOX ʛʨʫʧʝ ʠ DOX ʛʨʫʧʝ. 
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 ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʪʘ ʧʨʠʤʝʥʝ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ ʩʠʩʪʝʤ 

ʧʘʮʦʚʘ 

 

4.3.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ ʠ ʧʘʨʘʤʝʪʨʝ 

ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo 

 

4.3.1.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ 

 

ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ 

ʬʨʝʢʚʝʥʮʠʿʝ ʦʜʨʝʹʝʥʝ ʩʫ ʢʘʢʦ ʿʝ ʦʧʠʩʘʥʦ ʫ ʇʦʛʣʘʚˀʫ 4.2.1.1.. ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ 

ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʥʝ ʫʪʠʯʫ 

ʟʥʘʯʘʿʥʦ ʥʘ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ ʠ ʩʨʯʘʥʫ ʬʨʝʢʚʝʥʮʫ. ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, 

ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʫ ʊʘʙʝʣʠ 17. 

 

ʊʘʙʝʣʘ 17: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ 

ʬʨʝʢʚʝʥʮʠʿʝ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ 

ʛʨʫʧʘʤʘ 

ɻʨʫʧʘ 
ʇʦʯʝʪʘʢ ʝʢʩʧʝʨʠʤʝʥʪʘ (ɼʘʥ 0) 

SP (mmHg) DP (mmHg) HR (bpm) 

CTRL 121,55 Ñ 9,12 81,26 Ñ 6,01 333,29 Ñ 26,54 

E 123,67 Ñ 6,03 78,33 Ñ 7,02 321,67 Ñ 17,21 

UA 118,12 Ñ 9,21 79,56 Ñ 5,86 324,14 Ñ 25,64 

ɻʨʫʧʘ 
3 ʜʘʥʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ (ɼʘʥ 31) 

SP (mmHg) DP (mmHg) HR (bpm) 

CTRL 123,67 Ñ 9,71 83,11 Ñ 6,56 338,33 Ñ 28,15 

E 126,16 Ñ 5,30 81,12 Ñ 6,24 324,44 Ñ 16,34 

UA 125,75 Ñ 9,55 82,12 Ñ 6,24 335,15 Ñ 27,15 

 

ʃʝʛʝʥʜʘ: SP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ; DP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ; HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ; mmHg ï ʤʠʣʠʤʝʪʘʨ 

ʞʠʚʠʥʦʛ ʩʪʫʙʘ; bpm ï ʙʨʦʿ ʦʪʢʫʮʘʿʘ ʫ ʤʠʥʫʪʫ; CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg. 
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4.3.1.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʝ ʧʘʨʘʤʝʪʨʝ ʣʝʚʝ ʢʦʤʦʨʝ 

 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʘʮʝʪʦʥʩʢʠ 

ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʥʝʤʘʿʫ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ 

ʥʘ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʤʠʦʢʘʨʜʘ. ɺʨʝʜʥʦʩʪʠ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ 

ʥʘ ʧʦʯʝʪʢʫ ʠ ʥʘ ʢʨʘʿʫ ʠʩʪʨʘʞʠʚʘˁʘ. ɺʨʝʜʥʦʩʪʠ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ 

ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ 

ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 18. 

 

ʊʘʙʝʣʘ 18. ɺʨʝʜʥʦʩʪʠ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ 

ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ 

ʀʇ 
CTRL  ɽ UA 

ɼʘʥ 0 ɼʘʥ 31 ɼʘʥ 0 ɼʘʥ 31 ɼʘʥ 0 ɼʘʥ 31 

IVSd (mm) 1,51 Ñ 0,09 1,54 Ñ 0,07 1,50 Ñ 0,10 1,52 Ñ 0,06 1,48 Ñ 0,12 1,55 Ñ 0,02 

LVIDd (mm)  6,44 Ñ 0,53 6,45 Ñ 0,54 6,43 Ñ 0,32 6,43 Ñ 0,10 6,39 Ñ 0,73 6,47Ñ 0,07 

LVPWd (mm ) 1,55 Ñ 0,08 1,55 Ñ 0,08 1,60 Ñ 0,05 1,54 Ñ 0,05 1,45 Ñ 0,02 1,51 Ñ 0,02 

IVSs (mm) 2,69 Ñ 0,14 2,72 Ñ 0,12 2,71 Ñ 0,13 2,67 Ñ 0,08 2,55 Ñ 0,07 2,63 Ñ 0,03 

LVIDs (mm)  3,22 Ñ 0,26 3,25 Ñ 0,30 3,22 Ñ 0,31 3,23 Ñ 0,04 3,15 Ñ 0,18 3,22 Ñ 0,04 

LVPWs (mm) 2,83 Ñ 0,19 2,88 Ñ 0,14 2,84 Ñ 0,21 2,83 Ñ 0,03 2,72 Ñ 0,11 2,81 Ñ 0,02 

FS (%) 57,5 Ñ 4,64 57,8 Ñ 4,49 55,6 Ñ 1,45 57,6 Ñ 1,71 56,3 Ñ 3,15 58,0 Ñ 1,27 

ʃʝʛʝʥʜʘ: ʀʇ ï ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʘʨ; IVSd  ï  ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ 

ʜʠʿʘʩʪʦʣʝ; LVIDd ï  ʫʥʫʪʨʘʰˁʘ ʜʠʤʝʥʟʠʿʘ ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ; LVPWd  ï  ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ 

ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ; IVSs ï  ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; 

LVIDs ï ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; LVPWs ï ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ 

ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; FS  ï ʧʨʦʮʝʥʘʪ ʬʨʘʢʮʠʦʥʦʛ ʩʢʨʘ˂ʝˁʘ ʣʝʚʝ ʢʦʤʦʨʝ; CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; 

E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï 

ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg. 

 

4.3.1.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʩʨʮʘ ex vivo 

 

ʂʘʨʜʠʦʜʠʥʘʤʩʢʠ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo ʫ CTRL ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ 

ʇʦʛʣʘʚˀʫ 4.2.1.3.. 

ʋ E ʛʨʫʧʠ ʠʟʤʝʨʝʥʝ ʩʫ ʩʣʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʦʙʘ 

ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʩʘ ʠʟʫʟʝʪʢʦʤ ʧʘʨʘʤʝʪʨʘ dp/dt max ʥʘ ʧʨʠʪʠʩʮʠʤʘ ʦʜ 80 

cmH2O ʠ 120 cmH2O, ʢʘʦ ʠ ʧʘʨʘʤʝʪʨʘ dp/dt min ʥʘ ʧʨʠʪʠʩʮʠʤʘ ʦʜ 60-120 cmH2O. 

ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ E ʛʨʫʧʠ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 29. 
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ɻʨʘʬʠʢ 29: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (ɽ) ʫ ʜʚʘ 

ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; 

dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, 

DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï 

ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ 

ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ 

ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ 

ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
 

ʋ UA ʛʨʫʧʠ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʩʣʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʦʙʘ 

ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʩʘ ʠʟʫʟʝʪʢʦʤ ʧʘʨʘʤʝʪʨʘ dp/dt max ʥʘ ʧʨʠʪʠʩʮʠʤʘ ʦʜ 60-120 

cmH2O ʛʜʝ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʪʦʢʦʤ PPP 2. 

ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ UA ʛʨʫʧʠ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 30. 

 

*  
*  

*  
*  

*  *  
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ɻʨʘʬʠʢ 30: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg (UA) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, 

dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ 

ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
  

*  

*  
*  

*  
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ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ PPP 1 ʧʝʨʠʦʜʘ 

ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ CTRL, E ʠ UA ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘ ɻʨʘʬʠʢʫ 31. 

 

 
ɻʨʘʬʠʢ 31: ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, 

HR, CF) ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ (CTRL), ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (ɽ) ʠ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg (UA) ʫ 

ʧʨʦʪʦʢʦʣʫ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ, a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ E 

ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ UA ʛʨʫʧʝ 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ E ʛʨʫʧʝ ʠ UA ʛʨʫʧʝ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); dp/dt max ï ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï 

ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï 

ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï ʢʦʨʦʥʘʨʥʠ 

ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
 

ʈʝʟʫʣʪʘʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ ʫʢʘʟʫʿʫ ʜʘ ʧʨʠʤʝʥʘ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʫ ʜʦʟʠ ʦʜ 25 

mg/kg ʥʝ ʠʟʘʟʠʚʘʿʫ ʟʥʘʯʘʿʥʝ ʧʨʦʤʝʥʝ ʫ ʬʫʥʢʮʠʦʥʠʩʘˁʫ ʤʠʦʢʘʨʜʘ. 

  

a, c 
a 

b, c 

a, c 

a, c 
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4.3.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ, ʢʨʚʠ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ 

 

4.3.2.1. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ 

 

ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ 

ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ E ʛʨʫʧʠ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʧʨʝʜʩʪʘʚˀʝʥʝ 

ʩʫ ʥʘ ɻʨʘʬʠʢʫ 32. ʅʝʰʪʦ ʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʫʦʯʘʚʘʿʫ ʩʝ ʪʦʢʦʤ PPP 2 ʫ ʧʦʨʝʹʝˁʫ ʩʘ PPP 1 

ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʧʘʨʘʤʝʪʨʝ ʠʟʫʟʝʚ ʟʘ ʥʠʪʨʠʪʝ. 

 

 
ɻʨʘʬʠʢ 32: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 

mg/kg (ɽ) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
 

ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ 

ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ UA ʛʨʫʧʠ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 33. ɺʨʝʜʥʦʩʪʠ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ ʠʟʤʝʹʫ PPP 1 ʠ PPP 2 

ʫ ʩʣʫʯʘʿʫ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʧʨʠ ʧʝʨʬʫʟʠʦʥʠʤ ʧʨʠʪʠʩʮʠʤʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 60 ʜʦ 

120 cmH2O ʠ ʫ ʩʣʫʯʘʿʫ ʥʠʪʨʠʪʘ ʧʨʠ ʧʝʨʬʫʟʠʦʥʠʤ ʧʨʠʪʠʩʮʠʤʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 60 ʜʦ 100 

cmH2O. 

ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ 

ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 34. ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʧʦʩʪʦʿʝ, ʘʣʠ ʙʝʟ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛ ʪʨʝʥʜʘ ʫ ʠʟʤʝʨʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ. 
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ɻʨʘʬʠʢ 33: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg (UA) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ 

ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ 

ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 

 
ɻʨʘʬʠʢ 34: ʂʦʤʙʠʥʦʚʘʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʪʦʢʦʤ PPP 1; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ E ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; b ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ CTRL ʛʨʫʧʝ ʠ UA ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ E ʛʨʫʧʝ ʠ UA ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey 

HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ;  CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ 

ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ.   

*  
*  *  

*  

*  
*  *  
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a, b, c 

a, b, c a, b, c b, c 
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4.3.2.2. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, 

ʆ2
.-, NO2

- ʠ H2O2) 

 

ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʦʩʠʤ ʥʠʪʨʠʪʘ ʟʥʘʯʘʿʥʦ ʩʫ ʩʥʠʞʝʥʠ ʫ E ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

CTRL ʛʨʫʧʦʤ, ʜʦʢ ʩʫ ʩʚʠ ʧʘʨʘʤʝʪʨʠ ʦʩʠʤ ʚʦʜʦʥʠʢ ʧʝʨʦʢʩʠʜʘ ʩʥʠʞʝʥʠ ʫ E ʛʨʫʧʠ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ UA ʛʨʫʧʦʤ. ʆʜ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʿʝʜʠʥʦ ʿʝ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ 

ʨʘʜʠʢʘʣ ʩʥʠʞʝʥ ʫ UA ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ (ɻʨʘʬʠʢ 35). 

 

  

  
ɻʨʘʬʠʢ 35: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʝʤʩʢʠʭ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2). ʘ ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ 

ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 

mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.3.2.3. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ GSH) 

 

ɺʨʝʜʥʦʩʪʠ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʝ ʠ ʨʝʜʫʢʦʚʘʥʦʛ ʛʣʫʪʘʪʠʦʥʘ ʩʫ ʫʿʝʜʥʘʯʝʥʝ ʫ ʩʚʝ ʪʨʠ 

ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ, ʜʦʢ ʿʝ ʫ ʩʣʫʯʘʿʫ ʢʘʪʘʣʘʟʝ ʚʨʝʜʥʦʩʪ ʫ UA ʛʨʫʧʠ ʟʥʘʯʘʿʥʦ ʚʠʰʘ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʰʪʦ ʿʝ ʩʣʫʯʘʿ ʠ ʩʘ E ʛʨʫʧʦʤ. ʊʘʢʦʹʝ, ʚʨʝʜʥʦʩʪʠ ʢʘʪʘʣʘʟʝ 

ʟʥʘʯʘʿʥʦ ʩʫ ʚʠʰʝ ʫ E ʛʨʫʧʠ ʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ UA ʛʨʫʧʦʤ (ɻʨʘʬʠʢ 36). 

 

  

 
ɻʨʘʬʠʢ 36: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʝʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ 

(CAT, SOD ʠ GSH). ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ 

Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); 

CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 

 

4.3.2.4. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

 

ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ ʫʢʘʟʫʿʫ ʜʘ ʥʝ 

ʜʦʣʘʟʠ ʜʦ ʟʥʘʯʘʿʥʠʭ ʧʨʦʤʝʥʘ ʫ ʚʨʝʜʥʦʩʪʠ ʦʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʠʟʫʟʝʚ ʫ ʩʣʫʯʘʿʫ 

ʥʠʪʨʠʪʘ ʛʜʝ ʩʝ ʫʦʯʘʚʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ UA ʠ E ʛʨʫʧʝ (ɻʨʘʬʠʢ 37).  
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ɻʨʘʬʠʢ 37: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ. ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD 

ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ 

ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ 

ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 

 

4.3.2.5. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ GSH) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

 

ʅʘʿʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ 

ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʫ E ʛʨʫʧʠ. ʋ ʩʣʫʯʘʿʫ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʝ ʚʨʝʜʥʦʩʪ ʫ E ʛʨʫʧʠ ʙʠʣʘ ʿʝ 

ʜʚʦʩʪʨʫʢʦ ʚʠʰʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ. ɺʨʝʜʥʦʩʪʠ ʨʝʜʫʢʦʚʘʥʦʛ ʛʣʫʪʘʪʠʦʥʘ 

ʟʥʘʯʘʿʥʦ ʩʫ ʚʠʰʝ ʫ E ʛʨʫʧʠ ʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ ʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ UA ʛʨʫʧʦʤ. 

ɺʨʝʜʥʦʩʪʠ ʢʘʪʘʣʘʟʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ ʫ E ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL ʛʨʫʧʦʤ, ʘʣʠ ʠ 

ʫ ʧʦʨʝʹʝˁʫ ʩʘ UA ʛʨʫʧʦʤ ʫ ʢʦʿʦʿ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʜʚʦʩʪʨʫʢʦ ʥʠʞʘ ʚʨʝʜʥʦʩʪ (ɻʨʘʬʠʢ 38). 
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ɻʨʘʬʠʢ 38: ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ 

GSH) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ. ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 

ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E 

ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï 

ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ 

ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.3.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ 

ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ 

 

4.3.3.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ 

 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʧʦʛʣʘʚˀʫ 4.2.3.1. ʅʘ ɻʨʘʬʠʢʫ 39 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ (CRP), 

ʝʥʟʠʤʘ ʣʘʢʪʘʪʥʝ ʜʝʭʠʜʨʦʛʝʥʘʟʝ (LDH), ʝʥʟʠʤʘ ʢʨʝʘʪʠʥ-ʬʦʩʬʦʢʠʥʘʟʝ MB (CK-MB) ʠ 

ʪʨʦʧʦʥʠʥʘ I (CTn-I) ʫ ʩʝʨʫʤʫ ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ 

 

  

  
ɻʨʘʬʠʢ 39: ɺʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ (CRP), ʝʥʟʠʤʘ ʣʘʢʪʘʪʥʝ 

ʜʝʭʠʜʨʦʛʝʥʘʟʝ (LDH), ʝʥʟʠʤʘ ʢʨʝʘʪʠʥ-ʬʦʩʬʦʢʠʥʘʟʝ MB (CK-MB) ʠ ʪʨʦʧʦʥʠʥʘ I (CTn-I) ʫ ʩʝʨʫʤʫ 

ʠʟʨʘʞʝʥʝ ʫ ʥʘʥʦʛʨʘʤʠʤʘ ʧʦ ʤʠʣʠʣʠʪʨʫ ʟʘ CRP ʠ LDH (ng/mL) ʠ ʫ ʧʠʢʦʛʨʘʤʠʤʘ ʧʦ ʤʠʣʠʣʠʪʨʫ ʟʘ CK-

MB ʠ CTn-I (pg/mL) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ 

ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 

 

ɺʨʝʜʥʦʩʪʠ CRP, CK-MB ʠ CTn-I ʩʫ ʫʿʝʜʥʘʯʝʥʝ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʧʨʠ ʯʝʤʫ ʿʝ 

ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʠʩʢʦʨʠʰ˂ʝʥ ʿʝ ʪʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ). 

ɼʦʙʠʿʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ F=2,79 (p=0,167), F=3,37 (p=0,107) ʠ F=6,20 (p=0,065) ʟʘ CRP, CK-

MB ʠ CTn-I ʨʝʩʧʝʢʪʠʚʥʦ. ɿʘʙʝʣʝʞʝʥʘ ʿʝ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʚʨʝʜʥʦʩʪʠ LDH ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʩʪʘʣʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ (F=10,71 

(p<0,001)).   
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4.3.3.2. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ 

 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʧʦʛʣʘʚˀʫ 4.2.3.2.. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʝ ʮʠʪʦʢʠʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=3,73 

(p=0,058) ʟʘ IL-1Ŭ ʠ F=7,24 (p=0,053) ʟʘ IL-8. 

ʅʘ ɻʨʘʬʠʢʫ 40 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-

1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥʘ 8 (IL-8) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ. 

 

  
ɻʨʘʬʠʢ 40: ɺʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥʘ 8 (IL-8) 

ʫ ʩʝʨʫʤʫ, ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ.; CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 

10. 

 

ʋ ʛʨʫʧʘʤʘ ʪʨʝʪʠʨʘʥʠʤ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ 

ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʟʥʘʯʘʿʥʘ ʧʨʦʤʝʥʘ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʨʝʥʠʭ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʝ ʮʠʪʦʢʠʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=3,51 

(p=0,056) ʟʘ IL-4, F=0,91 (p=0,424) ʟʘ IL-10Ŭ  ʠ F=0,15 (p=0,862) ʟʘ TGF̡ . 
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ʅʘ ɻʨʘʬʠʢʫ 41 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ 

ʠʥʪʝʨʣʝʫʢʠʥʘ-4 (IL-4), ʠʥʪʝʨʣʝʫʢʠʥʘ-10 (IL-10) ʠ ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʝʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ  ̡
(TGF̡ ) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ. 

 

  

 
ɻʨʘʬʠʢ 41: ɺʨʝʜʥʦʩʪʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-4 (IL-4), ʠʥʪʝʨʣʝʫʢʠʥʘ-10 (IL-10) ʠ 

ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʝʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ ɓ (TGFɓ) ʫ ʩʝʨʫʤʫ, ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ.; CTRL ï 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ 

ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ 

ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10 

 

ʀʟʤʝʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʫ ʛʨʫʧʘʤʘ ʪʨʝʪʠʨʘʥʠʤ ʘʮʝʪʦʥʩʢʠʤ 

ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ 

ʟʥʘʯʘʿʥʦ ʦʜ ʚʨʝʜʥʦʩʪʠ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʮʠʪʦʢʠʥʝ. 

 

4.3.4. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ 

4.3.4.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʪʢʠʚʦ ʤʠʦʢʘʨʜʘ- ʙʦʿʝˁʝ ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ 

ʤʝʪʦʜʦʤ 

 

ʋ ʛʨʫʧʠ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʦʿ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

(ɽ) ʧʨʠʩʫʪʥʘ ʩʫ ʨʝʪʢʘ ʪʘʣʘʩʘʩʪʘ ʚʣʘʢʥʘ ʠ ʝʜʝʤ ʠʥʪʝʨʩʪʠʮʠʿʫʤʘ. ʊʘʢʦʹʝ, ʧʨʠʩʫʪʥʘ ʩʫ ʠ 

ʠʟʜʫʞʝʥʘ ʿʝʜʨʘ ʢʘʦ ʠ ʨʝʪʢʘ ʟʘʪʫʧʘʩʪʘ ʿʝʜʨʘ. ʋ ʛʨʫʧʠ ʞʠʚʦʪʠˁʘ ʪʨʝʪʠʨʘʥʦʿ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ (UA) ʥʝ ʫʦʯʘʚʘʿʫ ʩʝ ʭʠʧʝʨʪʦʬʠʿʘ ʠ ʪʘʣʘʩʘʩʪʘ ʤʠʰʠ˂ʥʘ ʚʣʘʢʥʘ, ʢʘʦ ʥʠ 

ʠʥʬʣʘʤʘʮʠʿʘ ʠ ʝʜʝʤ ʠʥʪʝʨʩʪʠʮʠʿʫʤʘ. ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʤʠʦʢʘʨʜʘ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ 

ʙʦʿʝʥʠ ʭʝʤʘʪʦʢʩʠʣʠʥ/ʝʦʟʠʥ ʪʝʭʥʠʢʦʤ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʥʘ ʉʣʠʮʠ 13. 
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ʉʣʠʢʘ 13: ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʤʠʦʢʘʨʜʘ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ ʙʦʿʝʥʠ ʭʝʤʘʪʦʢʩʠʣʠʥ/ʝʦʟʠʥ ʪʝʭʥʠʢʦʤ. CTRL ï 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 

125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʢʦʨʠʰ˂ʝʥʦ ʫʚʝ˂ʘˁʝ 40x; ʚʝʣʠʯʠʥʘ 

ʩʢʘʣʝ 10 Õm. 
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4.3.4.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʬʠʙʨʦʟʫ ʤʠʦʢʘʨʜʘ ʠ ʩʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʧʨʠʤʝʥʦʤ 

Picrosirius red ʤʝʪʦʜʝ 

ʋ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla, ʢʘʦ ʠ ʫ 

ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʥʠʚʦ ʢʦʣʘʛʝʥʘ ʙʠʦ ʿʝ ʥʠʞʠ ʟʘ 31%, ʦʜʥʦʩʥʦ 32% 

ʨʝʩʧʝʢʪʠʚʥʦ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ. ʋʪʚʨʹʝʥʦ ʿʝ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʩʘʜʨʞʘʿʫ ʢʦʣʘʛʝʥʘ ʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ (F=2,03; p=0,067). 

ʉʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʫ ʪʢʠʚʥʠʤ ʠʩʝʯʮʠʤʘ ʤʠʦʢʘʨʜʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ 

ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘ ɻʨʘʬʠʢʫ 42. ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʤʠʦʢʘʨʜʘ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ 

ʙʦʿʝʥʠ ʧʨʠʤʝʥʦʤ Picrosirius red ʤʝʪʦʜʝ ʫ ʮʠˀʫ ʦʪʢʨʠʚʘˁʘ ʬʠʙʨʦʟʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ 

ʢʦʣʘʛʝʥʘ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʥʘ ʉʣʠʮʠ 14. 

 

 
 
ɻʨʘʬʠʢ 42: ʉʘʜʨʞʘʿ ʢʦʣʘʛʝʥʘ ʫ ʧʨʦʮʝʥʪʠʤʘ ʫ ʪʢʠʚʥʠʤ ʠʩʝʯʮʠʤʘ ʤʠʦʢʘʨʜʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ. 

CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ 

ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg. 
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ʉʣʠʢʘ 14: ʊʢʠʚʥʠ ʧʨʝʩʝʮʠ ʤʠʦʢʘʨʜʘ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ ʙʦʿʝʥʠ Picrosirius Red ʪʝʭʥʠʢʦʤ. CTRL ï 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 

125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʢʦʨʠʰ˂ʝʥʦ ʫʚʝ˂ʘˁʝ 40x; ʚʝʣʠʯʠʥʘ 

ʩʢʘʣʝ 10 Õm. 
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4.3.5. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʨʝʣʘʪʠʚʥʫ ʝʢʩʧʨʝʩʠʿʫ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ 

ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ, ʘʧʦʧʪʦʟʫ ʠ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ  

 

4.3.5.1. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʧʦʛʣʘʚˀʫ 4.2.5.1. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʝʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=1,55 (p=0,243) ʟʘ 

SOD-1, F=6,75 (p=0,008) ʟʘ SOD-2 ʠ F=5,02 (p=0,021) ʟʘ eNOS. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ 

ʫʜʨʫʞʝʥʠʭ ʩʘ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ (SOD-1, SOD-2 ʠ eNOS) ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘ 

ɻʨʘʬʠʢʫ 43. 

 

  

 
ɻʨʘʬʠʢ 43: ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʦʢʩʠʜʘʮʠʦʥʠʤ ʩʪʨʝʩʦʤ (ʛʝʥ ʟʘ ʩʫʧʝʨʦʢʩʠʜ 

ʜʠʩʤʫʪʘʟʫ 1 (SOD-1), ʛʝʥ ʟʘ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʫ 2 (SOD-2) ʠ ʛʝʥ ʟʘ ʝʥʜʦʪʝʣʥʫ ʘʟʦʪ-ʤʦʥʦʢʩʠʜ 

ʩʠʥʪʝʪʘʟʫ (eNOS)) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ; n = 10  
 

ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʟʘ SOD-1 ʫ E ʠ UA ʛʨʫʧʠ ʥʝ ʨʘʟʣʠʢʫʿʝ ʩʝ ʟʥʘʯʘʿʥʦ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ CTRL ʛʨʫʧʦʤ. ʋ ʩʣʫʯʘʿʫ ʛʝʥʘ ʟʘ SOD-2 ʠ eNOS ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

ʠʟʤʝʹʫ ɽ ʠ CTRL ʛʨʫʧʝ, ʜʦʢ ʩʝ CTRL ʠ UA ʛʨʫʧʘ ʨʘʟʣʠʢʫʿʫ ʩʘʤʦ ʫ ʩʣʫʯʘʿʫ ʨʝʣʘʪʠʚʥʝ 

ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʟʘ eNOS. ʅʝ ʧʦʩʪʦʿʠ ʨʘʟʣʠʢʘ ʫ ʨʝʣʘʪʠʚʥʦʿ ʝʢʩʧʨʝʩʠʿʠ ʠʩʧʠʪʠʚʘʥʠʭ ʛʝʥʘ 

ʠʟʤʝʹʫ E ʠ UA ʛʨʫʧʝ. 
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4.3.5.2. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩ ʘʧʦʧʪʦʟʝ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ 

 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʧʦʛʣʘʚˀʫ 4.2.5.2. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʝʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=1,07 (p=0,367) ʟʘ 

Bax, F=3,33 (p=0,064) ʟʘ Bcl-2, F=1,38 (p=0,292) ʟʘ Cas-3 ʠ F=0,30 (p=0,744) ʟʘ Cas-9. 

ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʘʧʦʧʪʦʟʦʤ (Bax, Bcl-2, Cas-3 ʠ Cas-9) 

ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘ ɻʨʘʬʠʢʫ 44. 

 

  

  
ɻʨʘʬʠʢ 44: ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʘʧʦʧʪʦʟʦʤ (ʛʝʥ ʟʘ Bcl-2 ʧʦʚʝʟʘʥʠ ʧʨʦʪʝʠʥ X (Bax), 

ʛʝʥ ʟʘ ɹ-˂ʝʣʠʿʩʢʠ ʣʠʤʬʦʤ 2 (Bcl-2), ʛʝʥ ʟʘ ʢʘʩʧʘʟʫ 3 (Cas-3) ʠ ʛʝʥ ʟʘ ʢʘʩʧʘʟʫ 9 (Cas-9)) ʧʨʝʤʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʛʨʫʧʦʤ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 

mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10  
 

ʅʠʿʝ ʟʘʙʝʣʝʞʝʥʦ ʧʦʩʪʦʿʘˁʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʨʝʣʘʪʠʚʥʦʿ ʝʢʩʧʨʝʩʠʿʠ ʛʝʥʘ 

ʫʜʨʫʞʝʥʠʭ ʩʘ ʘʧʦʧʪʦʟʦʤ ʫ ʙʠʣʦ ʢʦʿʦʿ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʠʩʧʠʪʠʚʘʥʠ 

ʛʝʥ. 

 

4.3.5.3. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ ʩʨʮʘ 

 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʧʦʛʣʘʚˀʫ 4.2.5.3. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʝʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=4,15 (p=0,037) ʟʘ 

IL-6, F=1,24 (p=0,318) ʟʘ IL-10, F=4,81 (p=0,054) ʟʘ IL-13, F=4,54 (p=0,059) ʟʘ NF-əB ʠ 

F=1,75 (p=0,207) ʟʘ TNFŬ. ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʘʧʦʧʪʦʟʦʤ (IL-6, IL-

10, IL-13, NF-əB, ʠ TNFŬ) ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘ ɻʨʘʬʠʢʫ 45. 
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ɻʨʘʬʠʢ 45: ʈʝʣʘʪʠʚʥʘ ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʠʥʬʣʘʤʘʮʠʿʦʤ (ʛʝʥ ʟʘ ʠʥʪʝʨʣʝʫʢʠʥ 6 (IL-6), ʛʝʥ ʟʘ 

ʠʥʪʝʨʣʝʫʢʠʥ 10 (IL-10), ʛʝʥ ʟʘ ʠʥʪʝʨʣʝʫʢʠʥ 13 (IL-13), ʛʝʥ ʟʘ ʥʫʢʣʝʘʨʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ ʢʘʧʘ ɹ 

(NF-əB) ʠ ʛʝʥ ʟʘ ʬʘʢʪʦʨ ʥʝʢʨʦʟʝ ʪʫʤʦʨʘ Ŭ (TNFŬ)); CTRL ï ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ; E ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ 

ʜʝʚʠʿʘʮʠʿʘ; n = 10  
 

ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʨʝʣʘʪʠʚʥʝ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʫ E ʛʨʫʧʠ ʠ UA ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ CTRL 

ʛʨʫʧʦʤ ʫʦʯʝʥʘ ʿʝ ʩʘʤʦ ʫ ʩʣʫʯʘʿʫ ʛʝʥʘ ʟʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʮʠʪʦʢʠʥ IL-6, ʜʦʢ ʫ ʦʩʪʘʣʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʦ ʧʦʩʪʦʿʘˁʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʨʝʣʘʪʠʚʥʦʿ 

ʝʢʩʧʨʝʩʠʿʠ ʛʝʥʘ ʫʜʨʫʞʝʥʠʭ ʩʘ ʠʥʬʣʘʤʘʮʠʿʦʤ ʫ ʙʠʣʦ ʢʦʿʦʿ ʦʜ ʯʝʪʠʨʠ ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ, 

ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʠʩʧʠʪʠʚʘʥʠ ʛʝʥ. 
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 ʀʩʧʠʪʠʚʘˁʝ ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʦʛ ʝʬʝʢʪʘ ʝʢʩʪʨʘʢʪʘ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʘ ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

4.4.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʭʝʤʦʜʠʥʘʤʩʢʝ ʧʘʨʘʤʝʪʨʝ ʠ ʧʘʨʘʤʝʪʨʝ 

ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

4.4.1.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ 

 

ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ 

ʬʨʝʢʚʝʥʮʠʿʝ ʦʜʨʝʹʝʥʝ ʩʫ ʢʘʢʦ ʿʝ ʦʧʠʩʘʥʦ ʫ ʇʦʛʣʘʚˀʫ 4.2.1.1.. ʋʦʯʘʚʘ ʩʝ ʜʘ ʘʮʝʪʦʥʩʢʠ 

ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʩʤʘˁʫʿʫ ʜʝʧʨʝʩʦʨʥʠ 

ʝʬʝʢʘʪ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ ʤʠʦʢʘʨʜ. ʆʚʘʿ ʝʬʝʢʘʪ ʦʛʣʝʜʘ ʩʝ ʫ ʧʦʚʝ˂ʘˁʫ ʚʨʝʜʥʦʩʪʠ 

ʩʠʩʪʦʣʥʦʛ ʠ ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʫ ʩʣʫʯʘʿʫ ʧʨʠʤʝʥʝ ʙʠʣʦ 

ʢʦʛ ʦʜ ʪʨʝʪʤʘʥʘ. ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʩʝ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʦʢʘʟʘʣʘ ʝʬʠʢʘʩʥʠʿʦʤ, ʧʨʠ 

ʯʝʤʫ ʩʝ ʚʨʝʜʥʦʩʪ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʥʝ ʨʘʟʣʠʢʫʿʝ ʟʥʘʯʘʿʥʦ ʦʜ ʚʨʝʜʥʦʩʪʠ 

ʠʟʤʝʨʝʥʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ (ʇʦʛʣʘʚˀʝ 4.2.1.1.). ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, 

ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʫ ʊʘʙʝʣʠ 19. 

 

ʊʘʙʝʣʘ 19: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʜʠʿʘʩʪʦʣʥʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʨʯʘʥʝ 

ʬʨʝʢʚʝʥʮʠʿʝ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ 

ʛʨʫʧʘʤʘ 

ɻʨʫʧʘ 
ʇʦʯʝʪʘʢ ʝʢʩʧʝʨʠʤʝʥʪʘ (ɼʘʥ 0) 

SP (mmHg) DP (mmHg) HR (bpm) 

DOX 120,45 Ñ 9,04 82,78 Ñ 6,15 328,50 Ñ 25,21 

E + DOX 118,33 Ñ 7,02 76,33 Ñ 8,74 319,67 Ñ 26,69 

UA+DOX 119,15 Ñ 9,25 80,05 Ñ 6,05 318,60 Ñ 25,78 

ɻʨʫʧʘ 
3 ʜʘʥʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ (ɼʘʥ 31) 

SP (mmHg) DP (mmHg) HR (bpm) 

DOX 95,67 Ñ 7,64 65,33 Ñ 8,08 315,00 Ñ 15,52 

E + DOX 112,76 Ñ 6,83
a

 78,91 Ñ 7,04
a

 326,12 Ñ 15,26
a

 

UA+DOX 121,33 Ñ 7,51
a,b

 80,67 Ñ 6,51
a

 326,00 Ñ 17,69
a

 

 

ʃʝʛʝʥʜʘ: SP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ; DP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ; HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ; mmHg ï ʤʠʣʠʤʝʪʘʨ 

ʞʠʚʠʥʦʛ ʩʪʫʙʘ; bpm ï ʙʨʦʿ ʦʪʢʫʮʘʿʘ ʫ ʤʠʥʫʪʫ; ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ 

ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b - ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 
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stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD 

ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ 

ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï 

ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg.. 

 

4.4.1.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʝ ʧʘʨʘʤʝʪʨʝ ʣʝʚʝ ʢʦʤʦʨʝ 

 

ɽʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠ ʧʘʨʘʤʝʪʨʠ ʫʢʘʟʫʿʫ ʥʘ ʧʨʦʪʝʢʪʠʚʥʦ ʜʝʿʩʪʚʦ ʦʙʘ ʧʨʠʤʝˁʝʥʘ ʪʨʝʪʤʘʥʘ 

ʰʪʦ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʫ ʦʯʫʚʘˁʫ ʚʨʝʜʥʦʩʪʠ ʚʝ˂ʠʥʝ ʦʜʨʝʹʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʥʘʢʦʥ 

ʧʨʠʤʝʥʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ. ɺʨʝʜʥʦʩʪʠ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʧʦʯʝʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʫ 

ʊʘʙʝʣʠ 20. ʇʘʨʘʤʝʪʘʨ LVIDd ʟʥʘʯʘʿʥʦ ʿʝ ʚʝ˂ʠ ʠ ʫ E + DOX ʛʨʫʧʠ ʠ ʫ UA + DOX ʛʨʫʧʠ 

ʫ ʧʦʨʝʹʝˁʫ ʩʘ DOX ʛʨʫʧʦʤ. ʇʘʨʘʤʝʪʨʠ IVSd ʠ FS  ʚʝ˂ʠ ʩʫ ʫ UA + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ DOX ʛʨʫʧʦʤ, ʜʦʢ ʿʝ ʧʘʨʘʤʝʪʘʨ LVPWd ʚʝ˂ʠ ʫ UA + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʠ ʩʘ DOX 

ʛʨʫʧʦʤ ʠ ʩʘ E + DOX ʛʨʫʧʦʤ. 

 

ʊʘʙʝʣʘ 20: ɺʨʝʜʥʦʩʪʠ ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʧʦʯʝʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘ 

ʢʨʘʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʤʘ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ 

 

ʀʇ 
DOX E + DOX UA + DOX 

ɼʘʥ 0 ɼʘʥ 31 ɼʘʥ 0 ɼʘʥ 31 ɼʘʥ 0 ɼʘʥ 31 

IVSd (mm) 1,57 Ñ 0,07 1,29 Ñ 0,12 1,41 Ñ 0,04 1,31 Ñ 0,08 1,57 Ñ 0,07 1,44 Ñ 0,12a 

LVIDd (mm)  6,56Ñ 0,71 5,85Ñ 0,35 6,31Ñ 0,38 6,08Ñ 0,24a 6,56Ñ 0,71 6,20Ñ 0,44a 

LVPWd (mm ) 1,49 Ñ 0,03 1,28 Ñ 0,08 1,61 Ñ 0,06 1,27 Ñ 0,16 1,49 Ñ 0,03 1,48 Ñ 0,08a,b 

IVSs (mm) 2,59 Ñ 0,08 2,39 Ñ 0,12 2,78 Ñ 0,14 2,58 Ñ 0,18 2,59 Ñ 0,08 2,60 Ñ 0,11 

LVIDs (mm)  3,17 Ñ 0,20 3,33 Ñ 0,46 3,27 Ñ 0,35 3,23 Ñ 0,28 3,17 Ñ 0,20 3,28 Ñ 0,39 

LVPWs (mm) 2,79 Ñ 0,10 2,44 Ñ 0,15 2,86 Ñ 0,27 2,68 Ñ 0,13 2,79 Ñ 0,10 2,73 Ñ 0,26 

FS (%) 58,30 Ñ 7,05 45,70 Ñ 2,53 56,70 Ñ 1,47 49,80 Ñ 4,21 58,30 Ñ 7,05 52,30 Ñ 4,09a 

ʃʝʛʝʥʜʘ: ʀʇ ï ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʘʨ; IVSd  ï  ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ 

ʜʠʿʘʩʪʦʣʝ; LVIDd ï  ʫʥʫʪʨʘʰˁʘ ʜʠʤʝʥʟʠʿʘ ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ; LVPWd  ï  ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ 

ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʜʠʿʘʩʪʦʣʝ; IVSs ï  ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; 

LVIDs ï ʜʝʙˀʠʥʘ ʟʠʜʘ ʠʥʪʝʨʚʝʥʪʨʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; LVPWs ï ʜʝʙˀʠʥʘ ʟʘʜˁʝʛ ʟʠʜʘ 

ʣʝʚʝ ʢʦʤʦʨʝ ʥʘ ʢʨʘʿʫ ʩʠʩʪʦʣʝ; FS  ï ʧʨʦʮʝʥʘʪ ʬʨʘʢʮʠʦʥʦʛ ʩʢʨʘ˂ʝˁʘ ʣʝʚʝ ʢʦʤʦʨʝ; ʘ ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b - 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 

ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg 1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʿʫʤ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʫʣʦʟʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + 

DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ 

ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg. 
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4.4.1.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʩʨʮʘ ex vivo 

 

ʂʘʨʜʠʦʜʠʥʘʤʩʢʠ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʠʿʝ ʩʨʮʘ ex vivo ʫ DOX ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ 

ʇʦʛʣʘʚˀʫ 4.2.1.3.. 

ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ E + DOX 

ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 46. ʅʠʩʫ ʟʘʙʝʣʝʞʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ 

ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ E + DOX ʛʨʫʧʠ ʪʦʢʦʤ PPP 1 ʠ PPP 2 ʧʨʦʪʦʢʦʣʘ 

ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ, ʘ ʢʦʜ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʧʦʨʘʩʪ ʚʨʝʜʥʦʩʪʠ ʩʘ ʧʦʨʘʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʛ ʧʨʠʪʠʩʢʘ, ʠʟʫʟʝʚ ʢʦʜ ʧʘʨʘʤʝʪʨʘ dp/dt min ʛʜʝ ʿʝ ʟʘʙʝʣʝʞʝʥʦ ʩʤʘˁʝˁʝ 

ʚʨʝʜʥʦʩʪʠ. 

 

 
ɻʨʘʬʠʢ 46: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ 

ʜʦʟʠ ʦʜ 125 mg/kg (ɽ + DOX) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï 

ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF 

ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ UA + DOX 

ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 47. ɿʘʙʝʣʝʞʝʥ ʿʝ ʩʣʠʯʘʥ ʪʨʝʥʜ ʚʨʝʜʥʦʩʪʠ ʢʘʦ ʠ ʫ E + 

DOX ʛʨʫʧʠ, ʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʢʦʜ ʧʘʨʘʤʝʪʨʘ dp/dt max ʧʨʠ 

ʧʨʠʪʠʩʮʠʤʘ ʦʜ 60 ʜʦ 120 cmH2O, ʘ ʚʨʝʜʥʦʩʪʠ ʩʫ ʙʠʣʝ ʚʝ˂ʝ ʪʦʢʦʤ PPP 2 ʫ ʦʜʥʦʩʫ ʥʘ PPP 

1. 

 

 
ɻʨʘʬʠʢ 47: ɺʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, HR, CF) ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg (UA + DOX) ʫ ʜʚʘ 

ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; 

dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, 

DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP ï 

ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ 

ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ 

ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ 

ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
 

 

  

*  

*  
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ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʪʦʢʦʤ PPP 1 ʧʝʨʠʦʜʘ 

ʧʨʦʪʦʢʦʣʘ ʘʫʪʦʨʝʛʫʣʘʮʠʿʝ ʫ DOX, E + DOX ʠ UA + DOX ʛʨʫʧʠ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘ 

ɻʨʘʬʠʢʫ 48. ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʠ ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪ ʣʠʰʘʿʘ Xanthoparmelia stenophylla 

ʠ ʫʩʥʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʫ ʦʜʨʝʹʝʥʦʿ ʤʝʨʠ ʥʝʫʪʨʘʣʠʰʫ ʜʝʧʨʝʩʦʨʥʝ ʝʬʝʢʪʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʥʘ 

ʤʠʦʢʘʨʜ. ʂʦʜ ʧʘʨʘʤʝʪʘʨʘ dp/dt max, SLVP, CF ʠ HR ʤʦʞʝ ʩʝ ʧʨʠʤʝʪʠʪʠ ʩʣʠʯʘʥ ʪʨʝʥʜ 

ʚʨʝʜʥʦʩʪʠ ʦʜʥʦʩʥʦ ʧʦʿʘʚʘ ʜʘ ʦʙʘ ʧʨʠʤʝˁʝʥʘ ʪʨʝʪʤʘʥʘ ʠʤʘʿʫ ʝʬʝʢʘʪ, ʘʣʠ ʜʘ ʿʝ ʦʥ 

ʠʟʨʘʞʝʥʠʿʠ ʫ ʩʣʫʯʘʿʫ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ. ʋ ʩʣʫʯʘʿʫ ʧʘʨʘʤʝʪʨʘ dp/dt min ʦʙʘ 

ʪʨʝʪʤʘʥʘ ʠʩʧʦˀʘʚʘʿʫ ʧʦʜʿʝʜʥʘʢʫ ʘʢʪʠʚʥʦʩʪ, ʜʦʢ ʫ ʩʣʫʯʘʿʫ ʧʘʨʘʤʘʪʨʘ DLVP ʥʠʿʝ 

ʧʨʠʤʝ˂ʝʥʘ ʟʥʘʯʘʿʥʘ ʨʘʟʠʢʘ ʤʝʹʫ ʛʨʫʧʘʤʘ. 

 

 
ɻʨʘʬʠʢ 48: ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʢʘʨʜʠʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ (dp/dt max, dp/dt min, SLVP, DLVP, 

HR, CF) ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (DOX), ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ 

ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (E + DOX); ʠ ʫ ʛʨʫʧʠ 

ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg (UA + DOX); ʫ 

ʧʨʦʪʦʢʦʣʫ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ, a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ DOX ʛʨʫʧʝ ʠ E + 

DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ DOX ʛʨʫʧʝ ʠ UA + 

DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ E + DOX ʛʨʫʧʝ ʠ 

UA + DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); dp/dt max ï mʘʢʩʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ 

ʢʦʤʦʨʠ; dp/dt min ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʧʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʣʝʚʦʿ ʢʦʤʦʨʠ; SLVP ï ʩʠʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ 

ʢʦʤʦʨʝ, DLVP ï ʜʠʿʘʩʪʦʣʥʠ ʧʨʠʪʠʩʘʢ ʣʝʚʝ ʢʦʤʦʨʝ, HR ï ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, CF ï ʢʦʨʦʥʘʨʥʠ ʧʨʦʪʦʢ; CPP 

ï ʢʦʨʦʥʘʨʥʠ ʧʝʨʬʫʟʠʦʥʠ ʧʨʠʪʠʩʘʢ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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4.4.2. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ, ʢʨʚʠ ʠ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ ʥʘ ʤʦʜʝʣʫ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

4.4.2.1. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ 

 

ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ E + DOX ʛʨʫʧʠ ʩʫ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʫʿʝʜʥʘʯʝʥʝ 

ʠʟʤʝʹʫ PPP 1 ʠ PPP 2. ɿʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ ʦʢʚʠʨʫ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ 

ʨʘʜʠʢʘʣʘ ʧʨʠ ʧʝʨʬʫʟʠʦʥʠʤ ʧʨʠʪʠʩʮʠʤʘ ʦʜ 60 ʠ 100 cmH2O, ʫ ʦʢʚʠʨʫ ʚʦʜʦʥʠʢ ʧʝʨʦʢʩʠʜʘ 

ʧʨʠ ʧʝʨʬʫʟʠʦʥʠʤ ʧʨʠʪʠʩʮʠʤʘ ʦʜ 80 ʠ 100 cmH2O ʠ ʫ ʦʢʚʠʨʫ ʠʥʜʝʢʩʘ ʣʠʧʠʜʥʝ 

ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʧʨʠ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʦʜ 80 cmH2O. ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ 

ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ E + DOX ʛʨʫʧʠ 

ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 49. 

 

 
ɻʨʘʬʠʢ 49: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (ɽ + DOX) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, * 

ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ 

ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 
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ʇʨʦʦʢʩʠʜʘʮʠʦʥʠ ʧʘʨʘʤʝʪʨʠ ʠʟʤʝʨʝʥʠ ʪʦʢʦʤ PPP 1 ʠ PPP 2 ʫ UA + DOX ʛʨʫʧʠ ʥʝ 

ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ ʠʟʫʟʝʚ ʫ ʩʣʫʯʘʿʫ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʧʨʠ ʧʝʨʬʫʟʠʦʥʠʤ 

ʧʨʠʪʠʩʮʠʤʘ ʦʜ 80 ʠ 100 cmH2O. ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, 

NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ UA + DOX ʛʨʫʧʠ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ 

ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 50. 

 

 
ɻʨʘʬʠʢ 50: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ 

ʝʬʣʫʝʥʪʫ ʫ ʛʨʫʧʠ ʪʨʝʪʠʨʘʥʦʿ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ ʦʜ 25 mg/kg 

(UA + DOX) ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ, * ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʠ ʠʩʪʦʤ 

ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ ʫ ʦʢʚʠʨʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); PPP 1 ï ʧʨʦʪʦʢʦʣ 

ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʧʨʚʦʤ ʪʨʝʥʫʪʢʫ; PPP 2 ï ʧʨʦʪʦʢʦʣ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ ʫ ʜʨʫʛʦʤ ʪʨʝʥʫʪʢʫ; ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; 
 

  

*  

*  
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ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2
.-, NO2

- ʠ H2O2) ʫ ʢʦʨʦʥʘʨʥʦʤ 

ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ ʫ ʜʚʘ ʫʟʘʩʪʦʧʥʘ ʧʨʦʪʦʢʦʣʘ ʧʨʦʤʝʥʝ ʧʨʠʪʠʩʢʘ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘ ɻʨʘʬʠʢʫ 51. ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ 

ʧʘʨʘʤʝʪʘʨʘ ʩʥʠʞʝʥʝ ʫ E + DOX ʛʨʫʧʠ ʫ ʦʜʥʦʩʫ ʥʘ DOX ʛʨʫʧʫ, ʜʦʢ ʿʝ ʫ UA + DOX ʛʨʫʧʠ 

ʪʦ ʩʣʫʯʘʿ ʢʦʜ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʠ ʚʦʜʦʥʠʢ ʧʝʨʦʢʩʠʜʘ. ʅʠʪʨʠʪʠ ʠ ʠʥʜʝʢʩ 

ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʙʠʣʠ ʩʫ ʧʦʚʠʰʝʥʠ ʫ UA + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʝ ʜʚʝ 

ʛʨʫʧʝ, ʘ ʥʘʨʦʯʠʪʦ ʧʨʠ ʚʠʰʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʝʨʬʫʟʠʦʥʠʭ ʧʨʠʪʠʩʘʢʘ. 

 

 
ɻʨʘʬʠʢ 51: ʂʦʤʙʠʥʦʚʘʥʠ ʧʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ 

ʢʦʨʦʥʘʨʥʦʤ ʚʝʥʩʢʦʤ ʝʬʣʫʝʥʪʫ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ ʪʦʢʦʤ PPP 1; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

ʠʟʤʝʹʫ DOX ʛʨʫʧʝ ʠ E + DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; b 

ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ DOX ʛʨʫʧʝ ʠ UA + DOX ʛʨʫʧʝ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ 

ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ c ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ E + DOX ʛʨʫʧʝ ʠ UA + DOX ʛʨʫʧʝ 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ) ʧʨʠ ʠʩʪʦʤ ʧʝʨʬʫʟʠʦʥʦʤ ʧʨʠʪʠʩʢʫ; DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ 

ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. 

 

4.4.2.2. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, 

ʆ2
.-, NO2

- ʠ H2O2) 

 

ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʟʥʘʯʘʿʥʦ ʩʫ ʧʦʚʝ˂ʘʥʠ ʫ DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ E + DOX 

ʛʨʫʧʦʤ. ʊʘʢʦʹʝ, ʩʚʠ ʧʘʨʘʤʝʪʨʠ ʦʩʠʤ ʥʠʪʨʠʪʘ ʟʥʘʯʘʿʥʦ ʩʫ ʧʦʚʝ˂ʘʥʠ ʫ DOX ʛʨʫʧʠ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ UA + DOX ʛʨʫʧʦʤ. ʇʦʨʝʜ ʪʦʛʘ, ʚʨʝʜʥʦʩʪʠ ʥʠʪʨʠʪʘ ʟʥʘʯʘʿʥʦ ʩʫ ʚʠʰʝ ʫ UA 

+ DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ E + DOX ʛʨʫʧʦʤ (ɻʨʘʬʠʢ 52). 

 

a, c 
a 

a, b a, b 
a, c 

a, c 

a, c a, c 
b 

b, c b, c 

a, c 
a, c 

a, c a, c 
a, c 
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ɻʨʘʬʠʢ 52: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʝʤʩʢʠʭ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2). a ï 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey 

HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ 

ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (p<0,05 ʧʨʝʤʘ 

Tukey HSD ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 

125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 

25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.4.2.3. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ GSH) 

 

ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʟʥʘʯʘʿʥʦ ʩʫ ʩʥʠʞʝʥʠ ʫ DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ E + DOX ʠ 

UA + DOX ʛʨʫʧʦʤ. ʈʘʟʣʠʢʘ ʿʝ ʥʘʿʠʟʨʘʞʝʥʠʿʘ ʫ ʩʣʫʯʘʿʫ ʢʘʪʘʣʘʟʝ ʛʜʝ ʿʝ ʚʨʝʜʥʦʩʪ ʫ DOX 

ʛʨʫʧʠ 3-4 ʧʫʪʘ ʥʠʞʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʝ ʜʚʝ ʛʨʫʧʝ, ʥʘʢʦʥ ʯʝʛʘ ʩʣʝʜʠ ʩʫʧʝʨʦʢʩʠʜ 

ʜʠʩʤʫʪʘʟʘ ʛʜʝ ʩʫ ʚʨʝʜʥʦʩʪʠ 2-3 ʧʫʪʘ ʥʠʞʝ. ʇʦʨʝʜ ʪʦʛʘ ʥʠʚʦʠ ʢʘʪʘʣʘʟʝ ʠ ʩʫʧʝʨʦʢʩʠʜ 

ʜʠʩʤʫʪʘʟʝ ʟʥʘʯʘʿʥʦ ʩʫ ʥʠʞʠ ʫ UA + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ E + DOX ʛʨʫʧʦʤ (ɻʨʘʬʠʢ 

53). 

  

 
ɻʨʘʬʠʢ 53: ɺʨʝʜʥʦʩʪʠ ʩʠʩʪʝʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ 

(CAT, SOD ʠ GSH). a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

(p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 

125 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + DOX ï ʛʨʫʧʘ 

ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ 

ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ 

ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.4.2.4. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʫ 

ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

 

ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ ʩʫ ʧʦʚʝ˂ʘʥʠ ʫ DOX ʛʨʫʧʠ, ʘʣʠ 

ʿʝ ʪʘ ʨʘʟʣʠʢʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʫ ʩʣʫʯʘʿʫ ʩʫʧʝʨʦʢʩʠʜ ʘʥʿʦʥ ʨʘʜʠʢʘʣʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ E 

+ DOX ʛʨʫʧʦʤ, ʦʜʥʦʩʥʦ ʫ ʩʣʫʯʘʿʫ ʚʦʜʦʥʠʢ ʧʝʨʦʢʩʠʜʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʙʝ ʪʨʝʪʠʨʘʥʝ ʛʨʫʧʝ. 

ʂʦʜ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʤʝʹʫ ʛʨʫʧʘʤʘ (ɻʨʘʬʠʢ 54). 

 

  

  
ɻʨʘʬʠʢ 54: ɺʨʝʜʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ (TBARS, ʆ2

.-, NO2
- ʠ H2O2) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ 

ʤʠʦʢʘʨʜʘ. a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 

ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 

125 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + DOX ï ʛʨʫʧʘ 

ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ 

ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ 

ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10. 
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4.4.2.5. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʦ ʦʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ GSH) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ 

 

ʇʨʠʣʠʢʦʤ ʠʩʧʠʪʠʚʘˁʘ ʧʘʨʘʤʝʪʘʨʘ ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʫ 

ʚʨʝʜʥʦʩʪʠ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʝ ʠ ʨʝʜʫʢʦʚʘʥʦʛ ʛʣʫʪʘʪʠʦʥʘ ʟʥʘʣʘʿʥʦ ʥʠʞʝ ʫ DOX ʛʨʫʧʠ 

ʫ ʧʦʨʝʹʝˁʫ ʠ ʩʘ E + DOX ʛʨʫʧʦʤ ʠ ʩʘ UA + DOX ʛʨʫʧʦʤ, ʜʦʢ ʩʫ ʚʨʝʜʥʦʩʪʠ ʢʘʪʘʣʘʟʝ 

ʟʥʘʯʘʿʥʦ ʥʠʞʝ ʫ E + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʠ ʩʘ DOX ʛʨʫʧʦʤ ʠ ʩʘ UA + DOX ʛʨʫʧʦʤ 

(ɻʨʘʬʠʢ 55). 

 

  

 
ɻʨʘʬʠʢ 55: ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʠʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (CAT, SOD ʠ 

GSH) ʫ ʭʦʤʦʛʝʥʘʪʫ ʪʢʠʚʘ ʤʠʦʢʘʨʜʘ. a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ 

ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10 
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4.4.3. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʙʠʦʭʝʤʠʿʩʢʝ ʤʘʨʢʝʨʝ ʩʨʯʘʥʝ ʬʫʥʢʮʠʿʝ ʠ 

ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ ʥʘ ʤʦʜʝʣʫ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʠʟʘʟʚʘʥʝ ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʠ 

 

4.4.3.1. ʀʩʧʠʪʠʚʘˁʝ ʝʬʝʢʘʪʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʯʘʥʠʭ ʝʥʟʠʤʘ 

 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʧʦʛʣʘʚˀʫ 4.2.3.1. ʅʘ ɻʨʘʬʠʢʫ 56 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ (CRP), 

ʝʥʟʠʤʘ ʣʘʢʪʘʪʥʝ ʜʝʭʠʜʨʦʛʝʥʘʟʝ (LDH), ʝʥʟʠʤʘ ʢʨʝʘʪʠʥ-ʬʦʩʬʦʢʠʥʘʟʝ MB (CK-MB) ʠ 

ʪʨʦʧʦʥʠʥʘ I (CTn-I) ʫ ʩʝʨʫʤʫ ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ 

 

  

  
ɻʨʘʬʠʢ 56: ɺʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ (CRP), ʝʥʟʠʤʘ ʣʘʢʪʘʪʥʝ 

ʜʝʭʠʜʨʦʛʝʥʘʟʝ (LDH), ʝʥʟʠʤʘ ʢʨʝʘʪʠʥ-ʬʦʩʬʦʢʠʥʘʟʝ MB (CK-MB) ʠ ʪʨʦʧʦʥʠʥʘ I (CTn-I) ʫ ʩʝʨʫʤʫ 

ʠʟʨʘʞʝʥʝ ʫ ʥʘʥʦʛʨʘʤʠʤʘ ʧʦ ʤʠʣʠʣʠʪʨʫ ʟʘ CRP ʠ LDH (ng/mL) ʠ ʫ ʧʠʢʦʛʨʘʤʠʤʘ ʧʦ ʤʠʣʠʣʠʪʨʫ ʟʘ CK-

MB ʠ CTn-I (pg/mL) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ; a ïʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); b ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ 

ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ 

ʣʠʰʘʿʘ Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ 

ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ 

ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10 

 

ɺʨʝʜʥʦʩʪʠ ʥʠʚʦʘ ʚʠʩʦʢʦ ʩʧʝʮʠʬʠʯʥʦʛ C-ʨʝʘʢʪʠʚʥʦʛ ʧʨʦʪʝʠʥʘ ʟʥʘʯʘʿʥʦ ʩʫ ʫʚʝ˂ʘʥʝ ʫ ʩʚʠʤ 

ʛʨʫʧʘʤʘ ʪʨʝʪʠʨʘʥʠʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ ʜʘ ʣʠ ʿʝ ʧʨʠʤʝˁʝʥ ʧʨʝʜʪʨʝʪʤʘʥ 

ʠʣʠ ʥʝ. ʊʘʢʦʹʝ, ʚʨʝʜʥʦʩʪʠ ʫ ʛʨʫʧʘʤʘ E + DOX ʠ UA + DOX ʩʫ ʟʥʘʯʘʿʥʦ ʥʠʞʝ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ DOX ʛʨʫʧʦʤ. ɿʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ ʤʝʹʫ ʛʨʫʧʘʤʘ ʠʩʢʦʨʠʰ˂ʝʥ ʿʝ ʪʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ 

ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ), ʧʨʠ ʯʝʤʫ ʿʝ F=323,10, a p<0,001. ʉʣʠʯʘʥ ʪʨʝʥʜ ʧʨʘʪʝ ʠ 

ʚʨʝʜʥʦʩʪʠ CK-MB ʠ CTn-I ʫ ʩʝʨʫʤʫ, ʛʜʝ ʩʝ ʧʦʥʦʚʦ ʫʦʯʘʚʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ ʚʨʝʜʥʦʩʪʠ 
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ʫ ʛʨʫʧʘʤʘ E + DOX ʠ UA + DOX ʫ ʧʦʨʝʹʝˁʫ ʩʘ DOX ʛʨʫʧʦʤ. ɺʨʝʜʥʦʩʪʠ ANOVA ʪʝʩʪʘ 

ʟʘ CK-MB ʠ CTn-I ʩʫ F=56,56 (p<0,001) ʠ F=600,80 (p<0,001) ʨʝʩʧʝʢʪʠʚʥʦ. ʋ ʩʣʫʯʘʿʫ LDH 

ʫʦʯʘʚʘ ʩʝ ʜʘ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʤʝʹʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʨʫʧʘʤʘ 

ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ E + DOX ʛʨʫʧʝ ʠ UA + DOX ʛʨʫʧʝ, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʠ ʩʘ 

ʚʠʰʠʤ ʚʨʝʜʥʦʩʪʠʤʘ LDH ʫ UA ʛʨʫʧʠ (ʧʦʛʣʘʚˀʝ 4.3.3.1.). ɺʨʝʜʥʦʩʪ ANOVA ʪʝʩʪʘ ʿʝ 

F=348,80 (p<0,001). 

 

4.4.3.2. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ ʘʮʝʪʦʥʩʢʦʛ ʝʢʩʪʨʘʢʪʘ ʣʠʰʘʿʘ Xanthoparmelia 

stenophylla ʠ ʫʩʥʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʥʘ ʤʘʨʢʝʨʝ ʠʥʬʣʘʤʘʮʠʿʝ 

 

ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʧʦʛʣʘʚˀʫ 4.2.3.2.. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʝ ʮʠʪʦʢʠʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=13,96 

(p<0,001) ʟʘ IL-1Ŭ ʠ F=38,88 (p<0,001) ʟʘ IL-8. 

ʅʘ ɻʨʘʬʠʢʫ 57 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-

1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥʘ 8 (IL-8) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ. 

 

  
ɻʨʘʬʠʢ 57: ɺʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʫʢʠʥʘ-1Ŭ (IL-1Ŭ) ʠ ʠʥʪʝʨʣʝʫʢʠʥʘ 8 (IL-8) 

ʫ ʩʝʨʫʤʫ, ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ.; a ï ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʛʨʫʧʦʤ 

ʪʨʝʪʠʨʘʥʦʤ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ (p<0,05 ʧʨʝʤʘ Tukey HSD ʪʝʩʪʫ); DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ; 

E + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ ʣʠʰʘʿʘ 

Xanthoparmelia stenophylla ʫ ʜʦʟʠ ʦʜ 125 mg/kg; UA + DOX ï ʛʨʫʧʘ ʪʨʝʪʠʨʘʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥʦʤ ʥʘʢʦʥ 

ʪʨʝʪʤʘʥʘ ʫʩʥʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ ʫ ʜʦʟʠ 25 mg/kg; ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ 

ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ; n = 10 

 

ɺʨʝʜʥʦʩʪʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʙʠʣʝ ʩʫ ʟʥʘʯʘʿʥʦ ʩʥʠʞʝʥʝ ʠ ʫ E + DOX ʛʨʫʧʠ ʠ 

ʫ UA + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ DOX ʛʨʫʧʦʤ, ʧʨʠ ʯʝʤʫ ʿʝ ʚʨʝʜʥʦʩʪ IL-8 ʙʠʣʘ 

ʧʨʠʙʣʠʞʥʦ ʜʚʦʩʪʨʫʢʦ ʥʠʞʘ ʫ E + DOX ʛʨʫʧʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ DOX ʛʨʫʧʦʤ. ʅʠʿʝ ʙʠʣʦ 

ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʠʟʤʝʹʫ E + DOX ʛʨʫʧʝ ʠ UA + DOX 

ʛʨʫʧʝ. 

Tʝʩʪ ʿʝʜʥʦʩʪʨʘʥʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA ʪʝʩʪ) ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʧʦʨʝʹʝˁʝ ʚʨʝʜʥʦʩʪʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʟʘ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʝ ʮʠʪʦʢʠʥʝ ʧʨʠ ʯʝʤʫ ʩʫ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ F=7,49 

(p=0,006) ʟʘ IL-4, F=14,44 (p<0,001) ʟʘ IL-10Ŭ  ʠ F=8,74 (p=0,003) ʟʘ TGF̡ . 

ʅʘ ɻʨʘʬʠʢʫ 58 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ 

ʠʥʪʝʨʣʝʫʢʠʥʘ-4 (IL-4), ʠʥʪʝʨʣʝʫʢʠʥʘ-10 (IL-10) ʠ ʪʨʘʥʩʬʦʨʤʠʰʫ˂ʝʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ  ̡
(TGF̡ ) ʧʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʨʫʧʘʤʘ. 

 






















































































