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ɸʅʆʊɸʎɯʗ 

ɹʘʣʶʢ ʆ.ɭ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʢʽʨʠ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 22 çʄʝʜʠʮʠʥʘè. ï ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʆɿ ʋʢʨʘʾʥʠ, ʤ. ʇʦʣʪʘʚʘ, 2025; ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʆɿ ʋʢʨʘʾʥʠ, ʤ. ʇʦʣʪʘʚʘ, 2025. 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʫʢʦʚʦʛʦ 

ʟʘʚʜʘʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʟôʷʩʫʚʘʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ (ɽʄɻʇʉ) ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʫʰʢʦʜʞʝʥʴ ʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ ʟ ʦʢʩʠʜʘʪʠʚʥʦ-ʟʘʧʘʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʧʘʪʦʛʝʥʝʟʫ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʠ in silico, in vitro 

ʪʘ in vivo ʥʘ 134 ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ɺʽʩʪʘʨ, ʫ ʷʢʠʭ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ (ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ 

ʪʘ ʾʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ in vivo), ʬʘʨʤʘʮʝʚʪʠʯʥʽ (ʨʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʛʝʣʶ ɽʄɻʇʉ, 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʚʠʚʯʝʥʥʷ ʚʠʚʽʣʴʥʝʥʥʷ ʘʢʪʠʚʥʦʾ 

ʨʝʯʦʚʠʥʠ), ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦʾ ʽʥʛʽʙʫʚʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʄɯʂ), ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ), ʙʽʦʭʽʤʽʯʥʽ 

(ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ), ʘʢʪʠʚʥʦʩʪʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʚʤʽʩʪʫ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʛʣʢ̔ʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ (ɻɸɻ) 

ʷʢ ʙʽʦʤʘʨʢʝʨʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ), ʤʦʨʬʦʣʦʛʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ, ʪʷʞʢʦʩʪʽ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʪʘ ʧʣʦʱʽ ʨʘʥʠ, 

ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʽʷ), ʩʪʘʪʠʩʪʠʯʥʽ (ʦʜʥʦʬʘʢʪʦʨʥʠʡ 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ANOVA ʟ ʘʧʦʩʪʝʨʽʦʨʥʠʤ ʪʝʩʪʦʤ ʊʴʶʢʽ, ʪʝʩʪ ʂʨʘʩʢʝʣʘ-

ʋʦʣʝʩʘ). 

ʇʨʠ ʬʘʨʤʘʢʦʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʩʪʨʫʢʪʫʨʠ ɽʄɻʇʉ ʟʘ ʧʨʦʛʨʘʤʦʶ PASS 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʝʬʝʢʪʠ ʜʝʨʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ 

ʘʥʪʠʩʝʙʦʨʝʡʥʘ, ʧʨʦʪʠʘʣʦʧʝʮʽʡʥʘ, ʧʨʦʪʠʝʢʟʝʤʥʘ, ʧʨʦʪʠʩʚʝʨʙʽʞʥʘ, ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʘ 
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ʜʽʷ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʧʨʦʛʥʦʟʫ, ʟʘʟʥʘʯʝʥʽ ʝʬʝʢʪʠ ʤʦʛʣʠ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʣʝʢʫʣʠ ɽʄɻʇʉ ʥʘ ʤʝʤʙʨʘʥʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ, ʩʪʘʥ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʬʝʨʤʝʥʪʠ ʪʘ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ, ʟʘʜʽʷʥʽ ʚ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʘ ʬʘʢʪʦʨʠ ʧʘʪʦʛʝʥʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

ɿʘ ʣʘʙʦʨʘʪʦʨʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʛʝʣʽ ɽʄɻʇʉ ʥʘ ʩʠʥʪʝʪʠʯʥʽʡ 

ʦʩʥʦʚʽ, ʱʦ ʚʢʣʶʯʘʣʘ ʩʧʠʨʪ ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʪʘ ʢʘʨʙʦʤʝʨ-940. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʣʽ 

ɽʄɻʇʉ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 2,5-7,5 % ʫ ʤʦʜʝʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʚʽʣʴʥʷʶʪʴ 47-49 % 

ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʧʝʨʰʽ 30 ʭʚ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʾʾ ʚʤʽʩʪʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʧʦʜʘʣʴʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʫ ʩʝʨʝʜʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 %. 

ɽʄɻʇʉ ʛʘʣʴʤʫʻ ʨʦʟʚʠʪʦʢ ʝʪʘʣʦʥʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʽ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 312-2500 ʤʢʛ/ʤʣ ʽ ʩʧʨʘʚʣʷʻ 

ʬʫʥʛʽʩʪʘʪʠʯʥʫ ʜʽʶ ʥʘ ʰʪʘʤʠ ʢʘʥʜʠʜʠ. ɽʄɻʇʉ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʜʘʪʥʽʩʪʴ 

ʧʦʩʠʣʶʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʫʢʣʶʯʘʶʯʠ Staphylococcus aureus ɸʊʉʉ 25293, Escherihia coli ɸʊʉʉ 25922, 

Candida albicans ɸʊʉʉ 10231, ʜʦ ʝʬʽʨʥʠʭ ʦʣʽʡ. ʄʘʶʯʠ ʚʣʘʩʥʫ ʩʣʘʙʢʫ ʜʽʶ ʥʘ 

ʝʪʘʣʦʥʥʠʡ ʰʪʘʤ C. albicans ɸʊʉʉ 10231, ɽʄɻʇʉ ʧʦʩʠʣʶʚʘʚ ʜʽʶ ʪʨʘʜʠʮʽʡʥʠʭ 

ʘʥʪʠʤʽʢʦʪʠʢʽʚ ʨʽʟʥʦʾ ʙʫʜʦʚʠ, ʱʦ ʥʘ ʧʨʠʢʣʘʜʽ ʬʣʫʢʦʥʘʟʦʣʫ ʙʫʣʦ ʦʮʽʥʝʥʦ ʷʢ 

ʘʜʠʪʠʚʥʠʡ ʝʬʝʢʪ (ʬʨʘʢʮʽʡʥʠʡ ʽʥʜʝʢʩ ʽʥʛʽʙʫʚʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,612). 

ʇʨʦʪʠʤʽʢʨʦʙʥʘ ʜʽʷ ɽʄɻʇʉ ʟʙʝʨʽʛʘʣʘʩʴ ʫ ʩʢʣʘʜʽ ʛʝʣʶ. ʊʘʢʠʡ ʛʝʣʴS. aureus ɸʊʉʉ 

25293, Staphylococcus epidermidis ATCC 14990, Micrococcus luteus ɸʊʉʉ 4698, 

Enterococcus faecalis ɸʊʉʉ 29212, E. coli ɸʊʉʉ 25922, C. albicans ɸʊʉʉ 

10231)S. aureus 5352, Pseudomonas aeruginosa 5245, C. albicans 5261, ʱʦ ʥʘʜʘʚʘʣʦ 

ʢʦʤʧʦʟʠʮʽʾ ʧʝʨʝʚʘʛ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʢʨʝʤʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢ ʽ ʟ ʚʽʜʦʤʠʤ 

ʘʥʪʠʤʽʢʨʦʙʥʠʤ ʧʨʝʧʘʨʘʪʦʤ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 5 % ʛʝʣʶ ɽʄɻʇʉ (125 ʤʛ/ʢʛ, 1 ʨʘʟ 

ʥʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 21 ʜʥʷ) ʥʘ ʩʪʘʥ ʰʢʽʨʠ ʪʘ ʨʝʛʝʥʝʨʘʮʽʶ ʚʦʣʦʩʩʷ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ 

ʜʝʧʽʣʷʮʽʾ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʱʫʨʽʚ 

ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ɽʄɻʇʉ ʪʽʻʶ ʞ ʤʽʨʦʶ, ʱʦ ʽ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʤʽʥʦʢʩʠʜʠʣʫ (30 ʤʛ/ʢʛ).  
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ʈʝʛʝʥʝʨʘʮʽʷ ʚʦʣʦʩʩʷ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʷʢ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʪʘʢ ʽ ʧʽʜ ʜʽʻʶ ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ ʘʙʦ ʧʨʝʧʘʨʘʪʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ, ʟ 

ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʙʫʣʠ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ 

ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ, ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʝʧʽʜʝʨʤʽʩʫ, ʧʨʠʯʦʤʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʷ ʥʝ ʟʤʝʥʰʫʚʘʣʘ ʷʚʠʱʘ ʨʝʘʢʪʠʚʥʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 ɺʠʜʘʣʝʥʥʷ ʚʦʣʦʩʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʢʦʤʝʨʮʽʡʥʠʤ ʜʝʧʽʣʶʶʯʠʤ 

ʟʘʩʦʙʦʤ ʚʠʢʣʠʢʘʣʦ ʟʤʽʥʠ ʯʠʩʣʘ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ, ʾʭ ʨʦʟʤʽʨʫ ʪʘ ʪʦʚʱʠʥʠ 

ʝʧʽʜʝʨʤʽʩʫ, ʷʢʽ ʟʘʣʝʞʘʣʠ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɻʝʣʴ ɽʄɻʇʉ ʟʙʽʣʴʰʫʚʘʚ 

ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʫ 2 ʨʘʟʠ 

(p<0,001) ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ ʯʝʨʝʟ 21 ʜʝʥʴ, ʧʨʦʪʠʜʽʷʚ ʧʦʪʦʚʱʝʥʥʶ ʝʧʽʜʝʨʤʽʩʫ ʯʝʨʝʟ 

3 ʪʘ 9 ʜʥʽʚ, ʘʣʝ ʥʝ ʚʧʣʠʚʘʚ ʚʽʨʦʛʽʜʥʦ ʥʘ ʜʽʘʤʝʪʨ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ 

ʜʝʧʽʣʷʮʽʾ.  

 ʑʦʜʝʥʥʝ ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 5 % ʛʝʣʶ ɽʄɻʇʉ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʚ 

ʙʽʣʠʭ ʱʫʨʽʚ ʟʤʝʥʰʫʚʘʣʦ ʙʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʯʝʨʝʟ 3, 9 ʪʘ 21 ʜʝʥʴ, ʘ ʩʘʤʝ 

ʟʥʠʞʫʚʘʣʦ ʚʤʽʩʪ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ) ʚ 1,2-1,4 ʨʘʟʠ (p<0,001), 

ʧʽʜʚʠʱʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ) ʚ 1,3-1,8 ʨʘʟʠ (p<0,001), 

ʤʦʜʠʬʽʢʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ, ʥʦʨʤʘʣʽʟʫʚʘʣʦ ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ɻɸɻ 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʙʫʣʦ ʧʦʜʽʙʥʦ ʘʙʦ ʜʝʱʦ ʩʣʘʙʰʝ ʝʬʝʢʪʽʚ 

ʤʽʥʦʢʩʠʜʠʣʫ. ʇʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ʯʝʨʝʟ 3, 9 ʪʘ 21 ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʙʫʚʘʣʦʩʴ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʄɼɸ ʽ ʟʤʝʥʰʝʥʥʷ ʧʦʨʫʰʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ ʢʘʪʘʣʘʟʠ ʚ ʢʨʦʚʽ 

ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ. 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʝʬʝʢʪ ʛʝʣʶ ɽʄɻʇʉ ʧʽʩʣʷ ʛʦʩʪʨʦʛʦ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ (ʋʌ) 

ʦʧʨʦʤʽʥʝʥʥʷ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ (ʋʌ A 3,75 ɼʞ/ʩʤ2, ʋʌ B 

0,05 ɼʞ/ʩʤ2) ʜʽʣʷʥʢʠ ʩʧʠʥʠ ʱʫʨʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʦ ʾ ʚʽʟʫʘʣʴʥʦ ʾ ʨʝʘʢʮʽʾ ʰʢʽʨʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʚʠʛʣʷʜʽ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ, 

ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʢʝʨʘʪʠʥʦʮʠʪʽʚ, ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ, ʧʦʚʥʦʢʨʦʚôʷ 

ʤʽʢʨʦʩʫʜʠʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ ʽ ʟʨʦʩʪʘʥʥʷʤ ʫ ʰʢʽʨʽ 

ʚʤʽʩʪʫ ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ.  



5 

 

ʇʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ 5 % ɽʄɻʇʉ (125 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ 1 ʨʘʟ ʥʘ 

ʜʝʥʴ ʧʨʦʪʷʛʦʤ 3-ʭ ʜʥʽʚ) ʫ ʰʢʽʨʽ ʦʧʨʦʤʽʥʝʥʦʾ ʜʽʣʷʥʢʠ ʚʽʜʤʽʯʘʣʘʩʷ ʙʽʣʴʰʘ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ, ʙʽʣʴʰ ʯʽʪʢʽ ʤʝʞʽ ʤʽʞ ʡʦʛʦ ʰʘʨʘʤʠ, ʨʽʜʰʝ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʣʝʡʢʦʮʠʪʠ ʽ ʧʦʚʥʦʢʨʦʚ'ʷ ʩʫʜʠʥ. ɻʝʣʴ ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʚ ʪʦʚʱʠʥʫ 

ʝʧʽʜʝʨʤʽʩʫ ʚ 1,3-1,4 ʨʘʟʠ (p<0,001) ʯʝʨʝʟ 48 ʽ 72 ʛʦʜ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽ ʁ ʢʣʽʪʠʥ 

ʟʘʧʘʣʝʥʥʷ ʚ 1,4 ʨʘʟʠ (p<0,001) ʯʝʨʝʟ 24 ʛʦʜ, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʚʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʷʚʠʱʘʤʠ. 

ɺ ʋʌ-ʦʧʨʦʤʽʥʝʥʽʡ ʰʢʽʨʽ ʛʝʣʴ ɽʄɻʇʉ ʟʥʠʞʫʚʘʚ ʨʽʚʝʥʴ ʄɼɸ ʚ 1,2 ʨʘʟʠ 

(p<0,05), ʟʤʝʥʰʫʚʘʚ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ ʢʘʪʘʣʘʟʠ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʚʘʚ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ 1,7-2,1 ʨʘʟʠ (p<0,001) ʽ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ 

ɻɸɻ ʚ 1,3-1,2 ʨʘʟʠ (p<0,05) ʯʝʨʝʟ 48 ̔  72 ʛʦʜ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʽʥ ʧʨʦʪʠʜʽʷʚ 

ʥʘʢʦʧʠʯʝʥʥʶ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫ ʢʨʦʚʽ ʪʘ ʟʥʠʞʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʨʘʥʥʴʦʤʫ 

ʩʪʨʦʢʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʛʝʣʴ ɽʄɻʇʉ ʜʽʷʚ ʩʠʣʴʥʽʰʝ ʟʘ 

ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ï ʤʘʟʴ ʧʘʥʪʝʥʦʣʫ, ʧʦʩʪʫʧʠʚʰʠʩʴ ʦʩʪʘʥʥʴʦʤʫ ʣʠʰʫ ʩʪʦʩʦʚʥʦ 

ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʫ ʰʢʽʨʽ ʯʝʨʝʟ 24 ʛʦʜ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʛʝʣʶ ɽʄɻʇʉ ʪʘʢʦʞ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʰʢʽʨʠ, 

ʽʥʜʫʢʦʚʘʥʦʤʫ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʦʤ ʽʤʽʢʚʽʤʦʜʦʤ (125 ʤʛ 1 ʨʘʟ ʥʘ ʜʝʥʴ). ʆʙʨʦʙʢʘ 

ʰʢʽʨʠ ʱʫʨʽʚ ʽʤʽʢʚʽʤʦʜʦʤ ʧʨʦʪʷʛʦʤ 6 ʜʥʽʚ ʚʠʢʣʠʢʘʣʘ ʨʦʟʚʠʪʦʢ ʚʠʨʘʟʥʦʛʦ 

ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ (8,6 ʙʘʣʠ). ʅʘʩʪʫʧʥʝ ʣʽʢʫʚʘʥʥʷ ʫʰʢʦʜʞʝʥʦʾ ʰʢʽʨʠ 

ʛʝʣʝʤ ɽʄɻʇʉ (125 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ 1 ʨʘʟ ʥʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 6 ʜʥʽʚ) ʧʨʠʩʢʦʨʶʚʘʣʦ 

ʨʝʜʫʢʫʚʘʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ ʜʦ 0,4 ʙʘʣʽʚ ʪʽʻʶ ʞ ʤʽʨʦʶ, ʱʦ ʡ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ï 

ʤʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ (0,3 ʙʘʣʠ), ʽ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʩʪʘʥʫ ʰʢʽʨʠ ʜʦ ʣʽʢʫʚʘʥʥʷ 

(p<0,001). 

 ʇʨʠ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʤʫ ʜʝʨʤʘʪʠʪʽ, ʽʥʜʫʢʦʚʘʥʦʤʫ ʽʤʽʢʚʽʤʦʜʦʤ, 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʽʜʰʘʨʫʚʘʥʥʷ ʨʦʛʦʚʦʛʦ ʰʘʨʫ ʪʘ ʤʽʩʮʷʤʠ ʚʩʴʦʛʦ ʝʧʽʜʝʨʤʽʩʫ, 

ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʣʽʬʝʨʘʮʽʻʶ, ʘʢʘʥʪʦʟ, ʧʦʷʚʘ ʟʘʧʘʣʴʥʠʭ 

ʢʣʽʪʠʥ, ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ ʜʠʩʪʨʦʬʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ 

ʫ ʜʝʨʤʽ. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ ʙʫʚ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʠʡ, ʩʘʤ ʝʧʽʜʝʨʤʽʩ ʚʠʪʦʥʯʝʥʠʡ, ʜʽʣʷʥʢʠ ʘʢʘʥʪʦʟʫ ʨʽʜʢʽʩʥʽ, ʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

ʧʦʤʽʨʥʘ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ: ʧʽʜ ʚʧʣʠʚʦʤ ʤʘʟʽ ʧʨʝʜʥʽʟʦʣʦʥʫ ʤʘʣʠ ʤʽʩʮʝ ʧʦʨʫʰʝʥʥʷ 
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ʩʪʨʫʢʪʫʨʠ ʨʦʛʦʚʦʛʦ ʰʘʨʫ, ʥʝʯʽʪʢʽ ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ, ʤʽʩʮʷʤʠ ʨʽʟʢʝ 

ʚʠʪʦʥʯʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ. 

ɿʘ ʜʘʥʠʤʠ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʽʾ, ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʫ ʱʫʨʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʦʪʦʚʱʝʥʥʷʤ ʝʧʽʜʝʨʤʽʩʫ, ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʢʣʽʪʠʥ ʫ 

ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ, ʟʦʢʨʝʤʘ ʟʘ ʨʘʭʫʥʦʢ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʝʤʘʪʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʅʘʩʪʫʧʥʝ ʤʽʩʮʝʚʝ ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʣʦ ʮʽ ʟʨʫʰʝʥʥʷ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʙʫʣʦ ʧʦʜʽʙʥʦ ʜʦ ʜʽʾ ʤʘʟʽ ʧʨʝʜʥʽʟʦʣʦʥʫ ʪʘ 

ʦʩʥʦʚʠ ʛʝʣʶ ʚ ʢʦʥʪʨʦʣʽ.  

ɯʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʡ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʧʦʩʠʣʶʚʘʚ ʇʆʃ, 

ʧʽʜʚʠʱʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ, ʟʙʽʣʴʰʫʚʘʚ ʚʤʽʩʪ ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʽ 

ʚʠʢʣʠʢʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ ʚ ʫʰʢʦʜʞʝʥʽʡ ʰʢʽʨʽ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʛʝʣʴ ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʚ ʫʩʽ ʚʢʘʟʘʥʽ ʟʨʫʰʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʩʪʦʩʦʚʥʦ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʙʫʣʦ 

ʚʠʨʘʟʥʽʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. ɿʘ ʚʩʽʤʘ ʚʠʷʚʣʝʥʠʤʠ ʝʬʝʢʪʘʤʠ ʛʝʣʴ ɽʄɻʇʉ ʽʩʪʦʪʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 

ʇʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʚʠʢʣʠʢʘʚ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʥʘʢʦʧʠʯʝʥʥʷʤ ʄɼɸ ʪʘ ʟʤʽʥʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ 

ʢʘʪʘʣʘʟʠ ʚ ʢʨʦʚʽ. ʄʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʣʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫ ʢʨʦʚʽ ʪʘ ʧʽʜʚʠʱʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʘʪʦʣʦʛʽʻʶ ʜʦ ʣʽʢʫʚʘʥʥʷ. 

ʈʘʥʦʟʘʛʦʶʚʘʣʴʥʫ ʜʽʶ ʛʝʣʶ ɽʄɻʇʉ ʦʮʽʥʶʚʘʣʠ ʥʘ ʤʦʜʝʣʽ ʰʢʽʨʥʦʾ ʨʘʥʠ, 

ʥʘʥʝʩʝʥʦʾ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. ʇʨʦʮʝʩ ʟʘʛʦʻʥʥʷ ʨʘʥʠ ʙʝʟ ʣʽʢʫʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʚʠʱʘʤʠ ʟʘʧʘʣʝʥʥʷ, ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʽ 

ʨʦʟʚʠʚʘʣʠʩʴ ʩʪʘʜʽʡʥʦ ʽ ʯʘʩʪʢʦʚʦ ʧʝʨʝʢʨʠʚʘʣʠʩʴ, ʽ ʪʨʠʚʘʚ ʜʦ 14 ʜʥʽʚ ʚʽʜ ʤʦʤʝʥʪʫ 

ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɺʽʨʦʛʽʜʥʘ ʨʽʟʥʠʮʷ ʚ ʟʤʝʥʰʝʥʥʽ ʧʣʦʱʽ ʨʘʥ ʥʘ ʢʦʨʠʩʪʴ ʛʝʣʶ ɽʄɻʇʉ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʯʝʨʝʟ 6, 9 ʪʘ 13 ʜʥʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʤʘʟʟʶ ʧʘʥʪʝʥʦʣʫ. 

ɼʠʥʘʤʽʢʘ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱʽ ʨʘʥ ʩʚʽʜʯʠʣʘ, ʱʦ ʛʝʣʴ ɽʄɻʇʉ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ 

ʥʘ ʬʘʟʠ ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʜʽ ʷʢ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʘʣʽʟʫʻ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ ʫ ʬʘʟʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. 

ʋ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʜʽʣʷʥʢʠ ʨʘʥʠ ʯʝʨʝʟ 3 ʜʥʽ ʧʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ 
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ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʥʦʚʦʶ ʛʝʣʶ ʤʦʞʥʘ ʙʫʣʦ ʚʽʜʤʽʪʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʢʽʨʢʠ ʪʘ ʤʝʥʰʫ 

ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʝʬʝʢʪʦʤ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ï ʪʦʚʱʠʡ ʰʘʨ 

ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ. ʏʝʨʝʟ 9 ʜʥʽʚ ʛʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʨʘʥ, ʷʢʽ ʦʙʨʦʙʣʷʣʠ ʛʝʣʝʤ 

ɽʄɻʇʉ, ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʽʥʰʠʭ ʛʨʫʧ ʚʽʜʩʫʪʥʽʩʪʶ ʟʦʥʠ ʥʝʢʨʦʟʫ, ʢʨʘʱʠʤ ʨʦʟʚʠʪʢʦʤ 

ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʝʧʽʪʝʣʽʟʘʮʽʻʶ ʨʘʥʠ. ʏʝʨʝʟ 13 ʜʥʽʚ ʛʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ 

ʨʘʥ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʣʶ ɽʄɻʇʉ, ʦʩʥʦʚʠ ʛʝʣʶ ʪʘ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʘ 

ʧʦʜʽʙʥʦʶ ʪʘ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʢʦʥʪʨʦʣʶ ʚʽʜʩʫʪʥʽʩʪʶ ʟʦʥʠ ʥʝʢʨʦʟʫ, ʙʽʣʴʰʦʶ ʟʨʽʣʽʩʪʶ 

ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʨʘʱʠʤ ʨʦʟʚʠʪʢʦʤ ʰʘʨʽʚ ʝʧʽʜʝʨʤʽʩʫ. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʣʴ ɽʄɻʇʉ 

ʟʤʝʥʰʫʚʘʚ ʪʦʚʱʠʥʫ ʟʦʥʠ ʥʝʢʨʦʟʫ, ʟʙʽʣʴʰʫʚʘʚ ʪʦʚʱʠʥʫ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʥʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʟʘʛʦʻʥʥʷ ʨʘʥ ʚ 1,7 ʨʘʟʠ (p<0,02) ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ, ʧʦʣʽʧʰʫʚʘʚ 

ʬʦʨʤʫʚʘʥʥʷ ʝʧʽʪʝʣʽʶ ʥʘ ʝʪʘʧʽ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚ 1,5 ʨʘʟʠ (p<0,001) ʧʨʦʪʠ ʦʩʥʦʚʠ 

ʛʝʣʶ, ʟʤʝʥʰʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʨʫʙʮʝʚʽʡ ʪʢʘʥʠʥʽ 

ʯʝʨʝʟ 13 ʜʥʽʚ ʫ 2,2 ʨʘʟʠ (p<0,05) ʽ ʟʘʙʝʟʧʝʯʫʚʘʚ ʧʝʨʝʚʘʞʘʥʥʷ ʬʽʙʨʦʙʣʘʩʪʽʚ ʥʘʜ 

ʛʝʤʘʪʦʛʝʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʫ ʧʽʟʥʽ ʩʪʨʦʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʨʘʥ ʛʝʣʴ ɽʄɻʇʉ ʟʥʠʞʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʂʋʆ ʫ ʚʽʜʙʠʪʢʘʭ ʟ 

ʧʦʚʝʨʭʥʽ ʰʢʽʨʥʦʾ ʨʘʥʠ, ʱʦ ʙʫʣʦ ʥʘʡʙʽʣʴʰʝ ʚʠʨʘʟʥʠʤ ʯʝʨʝʟ 9 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ. ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʡʦʛʦ ʧʨʦʪʠʤʽʢʨʦʙʥʠʡ ʝʬʝʢʪ ʽʩʪʦʪʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʜʽʾ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪ, ʤʽʩʮʝʚʝ ʣʽʢʫʚʘʥʥʷ, 

ʰʢʽʨʘ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʤʘʪʨʠʢʩ, ʟʘʧʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, 

ʘʥʪʠʦʢʩʠʜʘʥʪ, ʧʨʦʪʠʟʘʧʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʨʝʛʝʥʝʨʘʮʽʷ, ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʯʫʪʣʠʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʭʽʤʽʯʥʘ ʜʝʧʽʣʷʮʽʷ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʦʧʨʦʤʽʥʝʥʥʷ, 

ʧʩʦʨʽʘʟ, ʰʢʽʨʥʘ ʨʘʥʘ. 
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The dissertation presents a theoretical generalization and solution to the scientific 

task, which consists in clarifying the possibility of topical application of 

ethylmethylhydroxypyridine succinate (EMHPS) for the treatment of skin injuries and 

diseases with oxidative-inflammatory mechanisms of pathogenesis. 

To achieve the goal of the work, an in silico, in vitro and in vivo (on 134 adult male 

Wistar rats) experiments were conducted, in which the following research methods were 

used: pharmacological (modeling of experimental pathology and its pharmacocorrection 

in vivo), pharmaceutical (development of the composition of the EMʈPS gel, laboratory 

technology of its preparation, study of the active substance release), computer prediction, 

microbiological (determination of the minimum inhibitory concentration (MIC), 

determination of the microorganisms susceptibility and the colony-forming units (CFU) 

count, biochemical (determination of lipid peroxidation (LPO) products, activity of 

antioxidant enzymes, content of hydroxyproline and glycosaminoglycans (GAG) as 

extracellular matrix biomarkers), morphological (determination of hair restoration, 

severity of psoriatic-like dermatitis, and wound area, histological investigation and 

histomorphometry), statistical (one-factor analysis of variance (ANOVA) with Tukey's 

post hoc test and Kruskal-Wallis test). 

During the pharmaco-informative analysis of the EMHPS structure using the PASS 

program, dermatological effects were identified, which include antiseborrheic, anti-

alopecia, anti-eczema, anti-itch, and anti-infective action. According to the forecast data, 

the above effects could be due to the influence of the EMHPS molecule components on 

membranes, antioxidant protection, the state of connective tissue, enzymes and signaling 

pathways involved in the development of inflammation, as well as on the 

microorganismsô pathogenicity factors. 

EMHPS gels were manufactured using laboratory technology on a synthetic basis 

containing polyvinyl alcohol and carbomer-940. It was found that EMHPS gels with a 

concentration of 2.5-7.5% release 47-49% of the drug substance to the model medium 
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during the first 30 min in proportion to its content, which makes it possible to use the gel 

in further experiments at an average concentration of 5%. 

EMHPS inhibits the development of reference and clinical strains of gram-positive 

and gram-negative bacteria in the concentration range of 312-2500 ɛg/ml and has a 

fungistatic effect on Candida strains. EMHPS demonstrated the ability to enhance the 

susceptibility of the test cultures of microorganism reference strains, including 

Staphylococcus aureus ATCC 25293, Escherichia coli ATCC 25922, Candida albicans 

ATCC 10231, to essential oils. Having its own weak effect on the reference strain 

C. albicans ATCC 10231, EMHPS enhanced the effect of traditional antifungals of 

various structure, which was evaluated as additive effect on the example of fluconazole 

(fractional index of inhibitory concentrations 0.612). The antimicrobial effect of EMHPS 

was preserved when it was in the gel. Such a gel inhibited the development of the test 

cultures of reference strains (S. aureus ATCC 25293, Staphylococcus epidermidis 

ATCC 14990, Micrococcus luteus ATCC 4698, Enterococcus faecalis ATCC 29212, 

E. coli ATCC 25922, C. albicans ATCC 10231) and clinical strains of bacteria and fungi 

(S. aureus 5352, Pseudomonas aeruginosa 5245, C. albicans 5261) and in the most cases 

in a concentration 5-7.5% made this more actively than reference drug. In the gel 

composition, the synergy between EMHPS and tea tree oil also displayed that gave such 

a composition the advantages both in comparison with its individual components and with 

a known antimicrobial drug. 

In a study of the topical application of 5% EMHPS gel (125 mg/kg, once daily for 

21 days) on the skin condition and hair regeneration after chemical depilation, it was 

shown that the restoration of the hair in rats is accelerated under the influence of EMHPS 

gel to the same extent as under the influence of minoxidil (30 mg/kg), a reference 

preparation. 

Hair regeneration after chemical depilation both in the absence of pharmacological 

correction and under the influence of local treatment with EMHPS gel or reference 

preparation was accompanied by histological changes in the skin of the test area, the most 

characteristic of which were basal cell reactivity, the presence of intraepithelial 

leukocytes, cell accumulation in the dermis, and unevenness of the epidermis. The 
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pharmacotherapy did not reduce the phenomena of reactive inflammation compared to 

the control pathology. 

Hair removal in laboratory animals with a commercial depilatory caused changes 

in the number of hair follicles, their size and thickness of the epidermis, which depended 

on the terms of observation. The EMHPS gel increased the number of hair follicles in the 

standard area of micropreparations by 2 times (p<0.001) compared to the control after 21 

days, counteracted the thickening of the epidermis after 3 and 9 days, but did not affect 

the diameter of hair follicles after chemical depilation. 

Daily topical application of the 5% EMHPS gel after chemical depilation in albino 

rats reduced biochemical changes in the skin after 3, 9 and 21 days, namely, it decreased 

the content of malondialdehyde (MDA) by 1.2-1.4 times (p<0.001), increased the activity 

of superoxide dismutase (SOD) by 1.3-1.8 times (p<0.001), modified the activity of 

catalase, normalized the content of hydroxyproline and GAG (p<0.001) compared to the 

control, which was similar to or slightly weaker than the effects of minoxidil. Under the 

influence of the gel, after 3, 9 and 21 days of the experiment, there was a decrease in the 

MDA concentration and a decrease in disturbances of the SOD and catalase activity in 

the blood compared to the control. 

The effects of the EMHPS gel were studied after acute ultraviolet (UV) irradiation. 

When simulating UV irradiation (UV A 3.75 J/cm2, UV B 0.05 J/cm2) of the back area of 

albino rats with minimal visual manifestation in the skin, histopathological changes were 

observed in the form of inflammatory cell infiltration, hydropic keratinocyte dystrophy, 

epidermal thickening, and microvascular hyperemia, which was accompanied by 

oxidative stress and an increase in the content of free hydroxyproline and the total fraction 

of GAG in the skin. 

With the topical application of 5% EMHPS gel (125 mg/kg body weight once a day 

for 3 days), better evenness of the epidermis thickness was noted in the skin of the 

irradiated area; clearer boundaries between the layers of the epidermis were observed; 

leukocytes and hyperemia of the vessels were less common. The EMHPS gel reduced 

epidermal thickening by 1.3-1.4 times (p<0.001) after 48-72 h and inflammatory cell 
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infiltration by 1.4 times (p<0.001) after 24 h, and also demonstrated a tendency to reduce 

the number of cells with dystrophic phenomena. 

In the UV-irradiated skin, the EMHPS gel reduced the level of MDA by 1.2 times 

(p<0.05), diminished changes in the SOD and catalase activity, and also decreased the 

concentration of free hydroxyproline by 1.7-2.1 times (p<0.001) and the total GAG 

fraction by 1.3-1.2 times (p<0.05) after 48-72 h compared with the control. It 

counteracted the accumulation of lipid peroxidation products in the blood and reduced 

SOD activity in the early observation period. After UV irradiation, the EMHPS gel acted 

more consistently and more strongly than the panthenol ointment, a reference preparation, 

yielding to the latter only in terms of the inflammatory cells count in the skin after 24 h. 

The effectiveness of EMHPS gel was also studied in skin inflammation induced by 

the immunomodulator imiquimod (125 mg topically, once a day). Treatment of the rat 

skin with imiquimod for 6 days caused the development of pronounced psoriasis-like 

dermatitis (8.6 points). Subsequent treatment of damaged skin with the EMHPS gel 

(125 mg/kg body weight, 1 time per day for 6 days) accelerated the reduction of 

symptoms to 0.4 points to the same extent as the prednisolone ointment (0.3 points) and 

was significantly different from the skin condition before treatment (p<0.001). 

In psoriasis-like dermatitis induced by imiquimod, there was observed detachment 

of the stratum corneum and in some places the entire epidermis, thickening of the 

epidermis with increased proliferation, acanthosis, the appearance of inflammatory cells, 

an increase in the number of cells with the signs of dystrophy, an increase in the number 

of cells in the dermis. After treatment with the EMHPS gel, the stratum corneum of the 

epidermis was well expressed, the epidermis itself was thinned, areas of acanthosis were 

rare, and the number of cells was moderate. For comparison: under the influence of 

prednisolone ointment, there were disturbances in the structure of the stratum corneum, 

unclear boundaries between the layers of the epidermis, and in some places a severe 

thinning of the epidermis. 

According to histomorphometry, psoriatic-like dermatitis in rats was characterized 

by epidermal thickening, an increase in the cell count in the papillary layer of the dermis, 

in particular due to cellular elements of hematogenous origin. Subsequent topical 
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treatment with the EMHPS gel, as well as treatment of the test area with the prednisolone 

ointment and gel base in the control reduced these changes compared to those before 

treatment, but no significant difference was found between the indicated groups. 

Imiquimod-induced psoriatic dermatitis increased LPO, catalase activity, and free 

hydroxyproline concentration and caused a tendency to increase the total GAG fraction 

in the damaged skin. The studied EMHPS gel reduced all of the indicated changes 

compared to parameters before treatment, which was more pronounced in relation to 

catalase activity than in the control. In terms of all the detected effects, EMHPS gel did 

not significantly differ from the reference preparation. 

Psoriatic-like dermatitis caused oxidative stress at the whole-body level, which was 

manifested by the accumulation of MDA and changes in the activity of SOD and catalase 

in the blood. Topical EMHPS application reduced the accumulation of lipid peroxidation 

products in the blood and increased the blood catalase activity compared to the pathology 

before treatment. 

The wound healing effect of the EMHPS gel was evaluated on a model of a 

mechanically applied skin wound. The wound healing process without treatment was 

characterized by the phenomena of inflammation, proliferation and remodeling, which 

developed in stages, partially overlapped, and lasted up to 14 days from the moment of 

wound application. A significant difference in the reduction of the wound area in favor 

of the EMHPS gel was observed after 6, 9 and 13 days compared to the control and 

reference groups. The dynamics of the wound area reduction indicated that the EMHPS 

gel has a greater effect on the inflammation and proliferation phases of the wound process, 

while the panthenol ointment, a reference preparation, realizes its activity in the 

proliferation and remodeling phases. 

 In histological preparations of the wound area after 3 days under the influence of 

EMHPS gel, it was possible to note the absence of crust and a smaller number of 

leukocytes compared to the gel base; a thicker layer of granulation tissue ï compared to 

the panthenol ointment effect. After 9 days, the histological picture of wounds treated 

with the EMHPS gel differed from other groups in the absence of a necrosis zone, better 

development of granulation tissue and the wound epithelialization. After 13 days, the 
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histological pictures of wounds with the use of the EMHPS gel, gel base and the reference 

preparation were similar and differed from the control in the absence of a necrosis zone, 

greater maturity of scar tissue and better development of the epidermal layers. 

Morphometric studies of micropreparations showed that EMHPS gel reduces the 

thickness of the necrosis zone, increases the thickness of granulation tissue at the initial 

stage of wound healing by 1.7 times (p<0.02) compared to the control, improves the 

formation of epithelium at the remodeling stage by 1.5 times (p<0.001) compared to the 

gel base, reduces the number of cells of hematogenous origin in the scar tissue after 13 

days by 2.2 times (p<0.05) and ensures the predominance of fibroblasts over 

hematogenous cells in the late stages of the experiment.  

During the treatment of wounds, the EMHPS gel reduced the CFU count in 

imprints from the surface of the skin wounds, which was most pronounced 9 days after 

the start of treatment. At all stages of observation, its antimicrobial effect did not 

significantly differ from the action of the reference preparation. 

Keywords: ethylmethylhydroxypyridine succinate, topical treatment, skin, 

oxidative stress, extracellular matrix, inflammatory response, antioxidant, anti-

inflammatory activity, regeneration, antimicrobial activity, susceptibility of 

microorganisms, chemical depilation, ultraviolet irradiation, psoriasis, skin wound. 

 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

 

 1) ʫ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

1. Bobrova NA, Vazhnichaya EM, Loban GA, Devyatkina TA, Lugovaya LA, 

Balyuk OYe, Bashtovenko OA. Evaluation of susceptibility of reference strains of 

microorganisms to the combined action of essential oils and mexidol. ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ 

ʙʽʦʣʦʛʽʾ. 2021;76(2):173-178. doi: 10.26724/2079-8334-2021-2-76-173-178. 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʢʠ ï ʦʜʝʨʞʘʥʦ ʧʦʥʘʜ 75 % ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʥʘʧʠʩʘʥʦ ʨʫʢʦʧʠʩ ʩʪʘʪʪʽ. ɺʘʞʥʠʯʘ ʆ.ʄ. ʟʜʽʡʩʥʶʚʘʣʘ ʟʘʛʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ 

ʧʨʦʻʢʪʦʤ. ʃʦʙʘʥʴ ɻ.ɸ. ʨʦʟʨʦʙʠʣʘ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʝʚôʷʪʢʽʥʘ ʊ.ʆ. 

ʧʨʦʚʦʜʠʣʘ ʦʩʪʘʪʦʯʥʝ ʨʝʜʘʛʫʚʘʥʥʷ ʨʫʢʦʧʠʩʫ. ɹʦʙʨʦʚʘ ʅ.ʆ. ʚʠʢʦʥʘʣʘ 25 % 

http://dx.doi.org/10.26724/2079-8334-2021-2-76-173-178


14 

 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʃʫʛʦʚʘ ʃ.ʆ. ʪʘ ɹʘʰʪʦʚʝʥʢʦ ʆ.ɸ. ʟʜʽʡʩʥʶʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ). 

2. Vazhnichaya EM, Baliuk OYe, Bobrova NO. Oxidative stress: classic doctrine and its 

update. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ. 2023;169(2):28-33. doi: 10.29254/2077-

4214-2023-2-169-28-33. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʢʠ ï ʟʜʽʡʩʥʝʥʦ ʧʦʰʫʢ ʽ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʥʘʧʠʩʘʥʦ ʪʘ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʨʫʢʦʧʠʩ ʩʪʘʪʪʽ. 

ɺʘʞʥʠʯʘ ʆ.ʄ. ʟʜʽʡʩʥʶʚʘʣʘ ʟʘʛʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʻʢʪʦʤ. ɹʦʙʨʦʚʘ ʅ.ʆ. ʨʝʜʘʛʫʚʘʣʘ 

ʽ ʧʽʜʛʦʪʫʚʘʣʘ ʨʫʢʦʧʠʩ ʜʦ ʜʨʫʢʫ). 

3. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ, ʃʫʮʝʥʢʦ ʈɺ, ʂʦʩʪʝʥʢʦ ɺʆ, ɸʢʽʤʦʚ ʆɭ. ɿʤʽʥʠ 

ʧʦʢʘʟʥʠʢʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʦʢʩʠʜʠʣʫ ʫ ʱʫʨʽʚ 

ʟ ʭʽʤʽʯʥʦʶ ʜʝʧʽʣʷʮʽʻʶ. ʌʘʨʤʘʢʦʣʦʛʽʷ ʪʘ ʣʽʢʘʨʩʴʢʘ ʪʦʢʩʠʢʦʣʦʛʽʷ. 2023;17(3):189-

197. doi: 10.33250/17.03.189. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʢʠ ï ʦʜʝʨʞʘʥʦ 

ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʦ 

ʨʫʢʦʧʠʩ ʩʪʘʪʪʽ. ɺʘʞʥʠʯʘ ʆ.ʄ. ʟʜʽʡʩʥʶʚʘʣʘ ʟʘʛʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʻʢʪʦʤ. 

ʃʫʮʝʥʢʦ ʈ.ɺ. ʨʦʟʨʦʙʠʚ ʤʝʪʦʜʦʣʦʛʽʶ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʂʦʩʪʝʥʢʦ ɺ.ʆ. ʟʜʽʡʩʥʠʚ 

ʦʩʪʘʪʦʯʥʠʡ ʧʝʨʝʛʣʷʜ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ. ɸʢʽʤʦʚ ʆ.ɭ. ʢʦʥʩʫʣʴʪʫʚʘʚ ʚʠʢʦʥʘʥʥʷ 

ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ). 

4. ɹʘʣʶʢ ʆɭ. ɻʝʣʴ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʽ ʡʦʛʦ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ. 2023; 23(2.2):8-11. doi: 10.31718/2077-1096.23.2.2.8. 

5. ɹʘʣʶʢ ʆ, ɺʘʞʥʠʯʘ ʆ. In silico ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ 

ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ. 2024;24(2):108-112. doi: 

10.31718/2077-1096.24.2.108. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʢʠ ï ʦʜʝʨʞʘʥʦ ʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʥʘʧʠʩʘʥʦ ʨʫʢʦʧʠʩ ʩʪʘʪʪʽ. 

ɺʘʞʥʠʯʘ ʆ.ʄ. ʟʜʽʡʩʥʶʚʘʣʘ ʟʘʛʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʽ ʦʩʪʘʪʦʯʥʝ ʨʝʜʘʛʫʚʘʥʥʷ ʨʫʢʦʧʠʩʫ). 

6. ɹʘʣʶʢ ʆɭ, ʉʪʘʨʯʝʥʢʦ ɯɯ, ɺʘʞʥʠʯʘ ʆʄ. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʰʢʽʨ ̔ʱʫʨʽʚ ʧʽʩʣʷ 

ʜʝʧʽʣʷʮʽʾ ʪʽʦʛʣʽʢʦʣʘʪʦʤ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2024;173(2) 

(ʜʦʜʘʪʦʢ):18-20. doi: 10.29254/2523-4110-2024-2-173/addition-18-20. (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʢʠ ï ʦʜʝʨʞʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ 

https://doi.org/10.29254/2077-4214-2023-2-169-28-33
https://doi.org/10.29254/2077-4214-2023-2-169-28-33
https://doi.org/10.33250/17.03.189
http://dx.doi.org/10.31718/2077-1096.23.2.2.8
https://doi.org/10.31718/2077-1096.24.2.108
https://dx.doi.org/10.29254/2523-4110-2024-2-173/addition-18-20
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ʦʙʨʦʙʢʫ ʽ ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʦ ʨʫʢʦʧʠʩ ʩʪʘʪʪʽ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦ ʡʦʛʦ 

ʜʦ ʜʨʫʢʫ. ɺʘʞʥʠʯʘ ʆ.ʄ. ʟʜʽʡʩʥʶʚʘʣʘ ʟʘʛʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʻʢʪʦʤ. ʉʪʘʨʯʝʥʢʦ ɯ.ɯ. 

ʟʜʽʡʩʥʶʚʘʚ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫ ʜʦʧʦʤʦʛʫ ʟ ʦʜʝʨʞʘʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ) 

 

 2) ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

7. ɺʘʞʥʠʯʘ ʆʄ, ɹʦʙʨʦʚʘ ʅʆ, ɹʘʣʶʢ ʆɭ. ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ 

ʬʣʫʢʦʥʘʟʦʣʫ ʪʘ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ. ɺʩʝʫʢʨʘʾʥʩʴʢʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʋʄʉɸ ï ʩʪʦʣʽʪʪʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ (ʜʦ 100-ʨʽʯʯʷ ʚʽʜ 

ʟʘʩʥʫʚʘʥʥʷ ʋʄʉɸ)è, 8 ʞʦʚʪʥʷ 2021 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʇʦʣʪʘʚʘ, 2021. ʉ.21. (ɿʜʦʙʫʚʘʯʮʽ ʥʘʣʝʞʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʦʮʽʥʢʘ ʾʭ ʭʘʨʘʢʪʝʨʫ). 

8. ɹʘʣʶʢ ʆɭ, ɼʝʚôʷʪʢʽʥʘ ʅʄ. ʂʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʽʚ 

ʜʝʨʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʚ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʘ 100-

ʨʽʯʯʶ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2021è, 

3 ʛʨʫʜʥʷ 2021 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. ʇʦʣʪʘʚʘ, 2021. ʉ. 32. 

(ɿʜʦʙʫʚʘʯʮʽ ʥʘʣʝʞʘʪʴ ʜʘʥʽ ʧʨʦʛʥʦʟʫ ʽ ʦʮʽʥʢʘ ʾʭ ʩʧʨʷʤʫʚʘʥʥʷ ʥʘ ʜʝʨʤʘʪʦʣʦʛʽʯʥʫ 

ʧʘʪʦʣʦʛʽʶ). 

9. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ, ɹʦʙʨʦʚʘ ʅʆ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ ʧʨʦʪʠ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ 

ʙʘʢʪʝʨʽʡ ʽ ʛʨʠʙʽʚ. ɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʜʦʩʷʛʥʝʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʧʨʷʤʢʽʚ ʤʝʜʠʯʥʦʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠè, ʷʢʘ  

ʧʨʠʩʚʷʯʝʥʘ ʜʦ 90-ʾ ʨʽʯʥʠʮʽ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʚʠʜʘʪʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʘ, ʧʨʦʬʝʩʦʨʘ 

ʂʠʨʠʯʦʢ ʃʶʜʤʠʣʠ ʊʨʦʭʠʤʽʚʥʠè, 17 ʣʠʩʪʦʧʘʜʘ 2022 ʨʦʢʫ, ʤ. ʍʘʨʢʽʚ: ʤʘʪʝʨʽʘʣʠ 

ʢʦʥʬʝʨʝʥʮʽʾ. ʍʘʨʢʽʚ, 2022. ʉ. 29-33. (ɼʠʩʝʨʪʘʥʪʮʽ ʥʘʣʝʞʘʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ 

ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ). 
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10. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ, ɺʣʘʩʝʥʢʦ ʅʆ. ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ ʣʽʢʫʚʘʥʥʽ ʘʣʦʧʝʮʽʾ. XɯI ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʟʘ ʫʯʘʩʪʶ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ, 9-

10 ʣʠʩʪʦʧʘʜʘ 2023 ʨʦʢʫ, ʤ. ɺʽʥʥʠʮʷ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. ɺʽʥʥʠʮʷ, 2023. ʉ.18-

19. (ɼʠʩʝʨʪʘʥʪʢʦʶ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ 

ʜʝʧʽʣʷʮʽʾ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ). 

11. ɹʘʣʶʢ ʆɭ. ʆʩʦʙʣʠʚʦʩʪʽ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʚ ʙʽʣʠʭ ʱʫʨʽʚ ʷʢ ʤʦʜʝʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 

2023è, 1 ʛʨʫʜʥʷ 2023 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. ʇʦʣʪʘʚʘ, 2023. ʉ. 68-

70. 

12. ɹʘʣʶʢ ʆɭ, ʉʪʘʨʯʝʥʢʦ ɯɯ, ɺʘʞʥʠʯʘ ʆʄ. ɺʧʣʠʚ ʛʝʣʶ ʟ ʩʠʥʪʝʪʠʯʥʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʰʢʽʨʠ ʧʨʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ 

ʦʧʨʦʤʽʥʝʥʥʽ. ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʣʽʢʘʨʩʴʢʦʾ 

ʪʦʢʩʠʢʦʣʦʛʽʾè. ʌʘʨʤʘʢʦʣʦʛʽʷ ʪʘ ʣʽʢʘʨʩʴʢʘ ʪʦʢʩʠʢʦʣʦʛʽʷ. 2024;18(3):199-200. 

(ɿʜʦʙʫʚʘʯʮʽ ʥʘʣʝʞʘʪʴ ʜʘʥʽ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʽʾ ʰʢʽʨʠ ʧʨʠ ʢʦʨʝʢʮʽʾ 

ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʦʤ ʧʦʨʫʰʝʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ 

ʦʧʨʦʤʽʥʝʥʥʷʤ).  

13. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ, ʃʫʮʝʥʢʦ ʈɺ. ɼʽʷ ʥʦʚʦʛʦ ʛʝʣʶ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʥʘ 

ʟʘʛʦʻʥʥʷ ʰʢʽʨʥʦʾ ʨʘʥʠ. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʢʣʽʥʽʯʥʘ ʬʘʨʤʘʢʦʣʦʛʽʷè, ʧʨʠʩʚʷʯʝʥʘ 100-ʨʽʯʯʶ ʢʘʬʝʜʨʠ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ʅʌʘʋ, 23ï24 ʞʦʚʪʥʷ 2024 ʨʦʢʫ: ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʢʣʽʥʽʯʥʘ ʬʘʨʤʘʢʦʣʦʛʽʷè. ʍʘʨʢʽʚ: ʅʌʘʋ, 2024. ʉ. 109-110. 

(ɿʜʦʙʫʚʘʯʮʽ ʥʘʣʝʞʘʪʴ ʜʘʥʽ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʨʘʥ ʧʨʠ ʢʦʨʝʢʮʽʾ 

ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʦʤ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ), 

14. ɹʘʣʶʢ ʆ. ɿʤʽʥʠ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʤʫ ʜʝʨʤʘʪʠʪʽ. ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2024è, 5 ʛʨʫʜʥʷ 

2024 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. ʇʦʣʪʘʚʘ, 2024. ʉ. 57. 
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 3) ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

15. Vazhnichaya E, Baliuk O, Sydorenko A. Systemic Effect of the Antioxidant Gel in 

Experimental Dermatologic Pathology. EC Pharmacology and Toxicology. 

2024;12(12):01-09. https://ecronicon.net/assets/ecpt/pdf/ECPT-12-00863.pdf. 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʢʠ ï ʦʜʝʨʞʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʦ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʽ ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʦ ʨʫʢʦʧʠʩ ʩʪʘʪʪʽ. 

ɺʘʞʥʠʯʘ ʆ.ʄ. ʟʜʽʡʩʥʶʚʘʣʘ ʟʘʛʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷʤ. ʉʠʜʦʨʝʥʢʦ ɸ.ɻ. 

ʚʠʢʦʥʘʣʘ ʦʩʪʘʪʦʯʥʝ ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ). 

16. ɺʘʞʥʠʯʘ ʆʄ, ɹʦʙʨʦʚʘ ʅʆ, ɹʘʣʶʢ ʆɭ. Oxidative stress: classic doctrine and its 

update. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 121768; ʜʘʪʘ 

ʨʝʻʩʪʨʘʮʽʾ. 08.12.2023. (ɿʜʦʙʫʚʘʯʮʽ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʘʥʘʣʽʟʫ ʦʥʦʚʣʝʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘ ʮʝʡ ʘʥʘʣʽʟ). 

17. ʈʝʻʩʪʨʘʮʽʡʥʘ ʢʘʨʪʘ ʪʝʭʥʦʣʦʛʽʾ ˉ0621U000111. ʊʝʭʥʦʣʦʛʽʷ ʦʮʽʥʢʠ ʯʫʪʣʠʚʦʩʪʽ 

ʝʪʘʣʦʥʥʠʭ ʩʪʘʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ ʽ ʤʝʢʩʠʜʦʣʫ / 

ʟʘʷʚ. ɻɸ ʃʦʙʘʥʴ, ʅʆ ɹʦʙʨʦʚʘ, ʅʄ ɼʝʚôʷʪʢʽʥʘ, ʆɭ ɹʘʣʶʢ, ʆʄ ɺʘʞʥʠʯʘ ; ʚʣʘʩʥʠʢ 

ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. ˉ ɼʝʨʞʨʝʻʩʪʨʘʮʽʾ ʅɼɼʂʈ : 0118 

U004456. ɼʘʪʘ ʨʝʻʩʪʨʘʮʽʾ : 18.11.2021. (ɿʜʦʙʫʚʘʯʮʽ ʥʘʣʝʞʠʪʴ ʽʜʝʷ ʪʘ ʤʝʪʦʜʠʢʘ 

ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ ʪʘ 

ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ). 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 
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TNF-Ŭ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ Ŭ (tumor necrosis factor Ŭ) 
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʐʢʽʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʾʭ ʫʩʢʣʘʜʥʝʥʥʷ ʻ ʟʥʘʯʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ. ɺʦʥʠ ʚʥʝʩʣʠ 1,8 % ʜʦ 

ʟʘʛʘʣʴʥʦʛʦ ʪʷʛʘʨʷ ʟʘʭʚʦʨʶʚʘʥʴ ʫ 2013 ʨʦʮʽ [1]. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʥʘʡʯʘʩʪʽʰʝ, ʚʢʣʶʯʘʣʠ ʜʝʨʤʘʪʠʪ, ʚʫʛʨʽ, ʧʩʦʨʽʘʟ, ʢʨʦʧʠʚ'ʷʥʢʫ, ʚʽʨʫʩʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʰʢʽʨʠ, ʜʝʨʤʘʪʦʤʽʢʦʟʠ, ʧʘʨʘʟʠʪʘʨʥʽ ʪʘ ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʝʨʝʜ 

ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʟʠ ï ʝʢʟʝʤʘ, ʚʫʛʨʽ ʽ 

ʜʝʨʤʘʪʠʪ [2]. ɺ ʋʢʨʘʾʥʽ ʤʘʻ ʤʽʩʮʝ ʙʣʠʟʴʢʘ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ, ʢʦʣʠ, ʢʨʽʤ 

ʽʥʬʝʢʮʽʡ ʰʢʽʨʠ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʢʦʥʪʘʢʪʥʠʡ ʪʘ ʘʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪʠ ʽ 

ʤʽʢʦʟʠ [3] ɺʽʜʦʤʦ ʪʘʢʦʞ, ʱʦ ʟʘʧʘʣʴʥʦ-ʘʣʝʨʛʽʯʥʽ ʜʝʨʤʘʪʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʯʘʩʪʦ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʤʽʩʮʝʚʦʶ ʽʥʬʝʢʮʽʻʶ, ʟʦʢʨʝʤʘ ʘʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪ ʪʘ 

ʩʧʨʘʚʞʥʷ ʝʢʟʝʤʘ ʦʙʪʷʞʫʶʪʴʩʷ ʩʪʘʬʽʣʦʢʦʢʦʚʦʶ ʽʥʬʝʢʮʽʻʶ [4]. 

ʆʧʠʩʘʥʦ, ʱʦ ʚ ʰʢʽʨʽ ʽʥʪʝʥʩʠʚʥʦ ʛʝʥʝʨʫʶʪʴʩʷ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ  (ɸʌʂ) 

ʟʘʚʜʷʢʠ ʚʟʘʻʤʦʜʽʾ ʟ ʜʦʚʢʽʣʣʷʤ, ʚʠʩʦʢʽʡ ʤʝʪʘʙʦʣʽʯʥʽʡ ʽ ʧʨʦʣʽʬʝʨʘʪʠʚʥʽʡ ʘʢʪʠʚʥʦʩʪʽ 

ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ [5]. ʋ ʧʘʪʦʛʝʥʝʟʽ ʰʢʽʨʥʠʭ ʭʚʦʨʦʙ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʚʦʜʷʪʴ 

ʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʫ. ʇʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ɸʌʂ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʦʪʫʞʥʽʩʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʟʘʭʠʩʪʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʷʢʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʜʘʪʥʝ ʩʧʨʠʯʠʥʠʪʠ ʬʨʘʛʤʝʥʪʘʮʽʶ ʢʦʣʘʛʝʥʫ, ʜʝʟʦʨʛʘʥʽʟʘʮʽʶ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ 

ʬʫʥʢʮʽʡ ʢʣʽʪʠʥ ʰʢʽʨʠ, ʘ ʦʪʞʝ, ʩʧʨʠʷʪʠ ʰʢʽʨʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ [6]. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʤʽʩʮʝʚʠʭ ʪʘ ʧʝʨʦʨʘʣʴʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʜʝʨʤʘʪʦʣʦʛʫ ʚʪʨʫʯʘʪʠʩʷ 

ʚ ʦʢʠʩʣʶʚʘʣʴʥʽ ʧʨʦʮʝʩʠ ʙʝʟʧʝʯʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ. ɺʚʝʜʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʧʨʠ 

ʣʽʢʫʚʘʥʥʽ ʜʝʨʤʘʪʦʟʽʚ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʥʘʜʣʠʰʢʫ ɸʌʂ, ʟʤʝʥʰʝʥʥʷ ʘʙʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʘʛʨʝʩʽʾ ʧʨʦʪʠ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʰʢʽʨʠ [5]. ʅʘʡʯʘʩʪʽʰʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ Ŭ-ʪʦʢʦʬʝʨʦʣ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʢʘʨʦʪʠʥʦʾʜʠ, ʙʽʦʬʣʘʚʦʥʦʾʜʠ, 

ʣʽʧʦʚ̒ʘ ʢʠʩʣʦʪʘ, ʫʙʽʭʥ̔ʦʥ [7, 8, 9]. ɸʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʽ ʧʨʦʬʽʣʘʢʪʠʮʽ 

ʰʢʽʨʥʠʭ ʭʚʦʨʦʙ [10]. 

ʉʠʥʪʝʪʠʯʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʚ ʧʣʘʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʝʨʤʘʪʦʣʦʛʽʾ ʧʨʘʢʪʠʯʥʦ ʥʝ 
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ʚʠʚʯʝʥʽ. ɺʦʜʥʦʯʘʩ ʚʽʜʦʤʠʡ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪ (ɽʄɻʇʉ) ï 

ʧʦʪʫʞʥʠʡ ʩʠʥʪʝʪʠʯʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪ ʧʨʷʤʦʾ ʜʽʾ, ʜʦʟʚʦʣʝʥʠʡ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʋʢʨʘʾʥʽ ʷʢ ʧʨʝʧʘʨʘʪ ʄʝʢʩʠʜʦʣ ʪʘ ʡʦʛʦ ʛʝʥʝʨʠʢʠ, ʟʦʢʨʝʤʘ ɸʨʤʘʜʠʥ [11]. ɺʽʥ ʜʦʚʽʚ 

ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʽʰʝʤʽʯʥʦʤʫ ʽʥʩʫʣʴʪʽ, ʪʨʘʚʤʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʽʰʝʤʽʯʥʽʡ 

ʭʚʦʨʦʙʽ ʩʝʨʮʷ, ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ, ʧʘʥʢʨʝʘʪʠʪʽ, ʤʘʻ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʚʠʛʽʜʥʠʡ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʡ ʧʨʦʬʽʣʴ [12, 13]. ɺʦʜʥʦʯʘʩ ʜʦʩʚʽʜʫ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɽʄɻʇʉ ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʰʢʽʨʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʽ ʚ ʢʣʽʥʽʮʽ ʥʝʤʘʻ, ʘ ʚʽʜʧʦʚʽʜʥʽ ʣʽʢʘʨʩʴʢʽ 

ʬʦʨʤʠ ʚʽʜʩʫʪʥʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʫʚʘʛʫ ʟ ʙʦʢʫ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʮʴʦʛʦ ʟʘʩʦʙʫ, ʥʝ 

ʚʠʚʯʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʰʢʽʨʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ɽʄɻʇʉ ʧʨʠ ʫʰʢʦʜʞʝʥʥʷʭ ʰʢʽʨʠ 

ʭʽʤʽʯʥʦʛʦ ʪʘ ʬʽʟʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʫ ʧʘʪʦʛʝʥʝʟʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ ʦʢʩʠʜʘʪʠʚʥʽ ʪʘ 

ʟʘʧʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʟʘʧʘʣʴʥʦ-ʽʤʫʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʢʽʨʠ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʡ ʚʧʣʠʚ ɽʄɻʇʉ ʟʘ ʫʤʦʚʠ ʥʘʰʢʽʨʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʥʘ 

ʨʝʛʝʥʝʨʘʮʽʶ ʧʨʠ ʟʘʛʦʻʥʥʽ ʰʢʽʨʥʦʾ ʨʘʥʠ. ʇʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ 

ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ, ʟʦʢʨʝʤʘ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ 

ʢʦʤʙʽʥʫʚʘʥʥʷ ʟ ʚʽʜʦʤʠʤʠ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʦʙʩʪʦʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, ʛʨʘʥʪʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʦʥʘʥʦ ʟʘ ʪʝʤʦʶ ʽʥʽʮʽʘʪʠʚʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʌʘʨʤʘʢʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʢʘʟʘʥʴ ʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ (ˉ ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ 0120U103921), ʫ ʷʢʽʡ ʘʚʪʦʨʢʘ ʻ ʩʧʽʚʚʠʢʦʥʘʚʠʮʝʁ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦ  ʁʨʦʙʦʪʠ ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʜʦʮʽʣʴʥʽʩʪʴ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ ʧʨʠ 

ʫ ʢhʦʜʞʝʥʥʷʭ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʢʽʨʠ ʟ ʦʢʩʠʜʘʪʠʚʥʦ-ʟʘʧʘʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

ʧʘʪʦʛʝʥʝʟʫ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʇʨʦʚʝʩʪʠ ʢʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ɽʄɻʇʉ ʧʨʠ ʤʽʩʮʝʚʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ. 

2. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʣʘʙʦʨʘʪʦʨʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʝʣʶ ɽʄɻʇʉ ʽ ʜʦʩʣʽʜʠʪʠ 
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ʚʠʚʽʣʴʥʝʥʥʷ ʟ ʥʴʦʛʦ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ. 

3. ɺʠʟʥʘʯʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ɽʄɻʇʉ ʽ ʡʦʛʦ ʛʝʣʶ ʪʘ ʦʮʽʥʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʙʽʥʫʚʘʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

4. ɺʠʚʯʠʪʠ ʝʬʝʢʪʠ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʤʦʜʝʣʽ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ ʪʚʘʨʠʥ, ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʭʽʤʽʯʥʦʶ ʜʝʧʽʣʷʮʽʻʶ.  

5. ɼʦʩʣʽʜʠʪʠ ʜʽʶ ʛʝʣʶ ɽʄɻʇʉ ʧʨʠ ʛʦʩʪʨʦʤʫ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ ʦʧʨʦʤʽʥʝʥʥʽ 

ʰʢʽʨʠ ʚ ʙʽʣʠʭ ʱʫʨʽʚ. 

6. ɺʠʚʯʠʪʠ ʝʬʝʢʪʠ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʤʦʜʝʣʽ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ ʚ 

ʙʽʣʠʭ ʱʫʨʽʚ, ʚʠʢʣʠʢʘʥʦʛʦ ʤʦʜʠʬʽʢʘʪʦʨʦʤ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽʤʽʢʚʽʤʦʜʦʤ. 

7. ɺʠʚʯʠʪʠ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʨʝʛʝʥʝʨʘʪʦʨʥʫ ʪʘ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʝʣʶ 

ɽʄɻʇʉ ʥʘ ʤʦʜʝʣʽ ʰʢʽʨʥʦʾ ʨʘʥʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ. 

8. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ɽʄɻʇʉ ʧʨʠ ʤʽʩʮʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʫʰʢʦʜʞʝʥʴ ʪʘ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʘʨʤʘʢʦʜʠʥʘʤʽʢʘ ɽʄɻʇʉ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʝʬʝʢʪʠ ɽʄɻʇʉ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ, ʨʝʛʝʥʝʨʘʪʦʨʥʦʛʦ ʪʘ ʧʨʦʪʠʤʽʢʨʦʙʥʦʛʦ ʟʘʩʦʙʫ ʧʨʠ ʤʽʩʮʝʚʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ (ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʪʘ ʾʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ in vivo), ʬʘʨʤʘʮʝʚʪʠʯʥʽ (ʨʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʛʝʣ ʁ

ɽʄɻʇʉ, ʣʘʙʦʨʘʪʦʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʚʠʚʯʝʥʥʷ ʚʠʚʽʣʴʥʝʥʥʷ 

ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ), ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦʾ ʽʥʛʽʙʫʚʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʄɯʂ), ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ), ʙʽʦʭʽʤʽʯʥʽ 

(ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ), ʘʢʪʠʚʥʦʩʪʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʚʤʽʩʪʫ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʛʣʢ̔ʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ), 

ʤʦʨʬʦʣʦʛʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ, ʪʷʞʢʦʩʪʽ 

ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʪʘ ʧʣʦʱʽ ʨʘʥʠ, ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʽʷ), ʩʪʘʪʠʩʪʠʯʥʽ (ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ (ANOVA) ʟ 

ʘʧʦʩʪʝʨʽʦʨʥʠʤ ʪʝʩʪʦʤ ʊʴʶʢʽ, ʪʝʩʪ ʂʨʘʩʢʝʣʘ-ʋʦʣʝʩʘ). 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʧʨʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ 

ʢʦʤʧôʶʪʝʨʥʦʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚ ɽʄɻʇʉ ʚʠʜʣ̔ʝʥʦ ʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʡʦʛʦ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʠ ʜʝʨʤʘʪʦʣʦʛʽʯʥʽʡ ʧʘʪʦʣʦʛʽʾ. ɺʧʝʨʰʝ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʛʝʣʴ ɽʄɻʇʉ, ʷʢʠʡ ʚʠʚʽʣʴʥʷʻ ʘʢʪʠʚʥʫ 

ʨʝʯʦʚʠʥʫ ʽ ʟʙʝʨʽʛʘʻ ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʘʤʦʛʦ ʮʴʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʪʘ ʡʦʛʦ 

ʩʠʥʝʨʛʽʟʤ ʟ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ (ɽʆ). ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʘʢʪʠʚʥʘ ʨʝʯʦʚʠʥʘ ʛʝʣʶ 

ɽʄɻʇʉ ʧʦʩʠʣʶʻ ʜʽʶ ʪʨʘʜʠʮʽʡʥʠʭ ʘʥʪʠʤʽʢʦʪʠʢʽʚ ʧʨʦʪʠ Candida albicans. ɺʧʝʨʰʝ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʣʴ ɽʄɻʇʉ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʤ̔ʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʰʢʽʨʠ, ʚʢʣʶʯʘʶʯʠ 

ʚʤʽʩʪ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ), ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ) ʽ ʢʘʪʘʣʘʟʠ, ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ, ʚʤʽʩʪ 

ʛʣ̔ʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ (ɻɸɻ), ʘ ʪʘʢʦʞ ʥʘ ʩʪʘʥ ʇʆʃ ʫ ʢʨʦʚʽ. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ 

ɽʄɻʇʉ ʧʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʫ ʬʦʨʤ ̔ʛʝʣʶ ʟʤʝʥʰʫʻ ʨʝʘʢʪʠʚʥʽ ʷʚʠʱʘ ʚ ʰʢʽʨʽ 

ʧʨʠ ʛʦʩʪʨʦʤʫ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ (ʋʌ) ʦʧʨʦʤʽʥʝʥʥʽ ʽ ʨʝʜʫʢʫʻ ʩʫʧʫʪʥʽ ʙʽʦʭʽʤʽʯʥʽ 

ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʘ ʢʨʦʚʽ. ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʽʥ ʧʨʠʩʢʦʨʶʻ ʟʘʛʦʻʥʥʷ ʢhʽʨʥʦʾ ʨʘʥʠ, 

ʟʤʝʥʰʫʶʯʠ ʟʘʧʘʣʝʥʥʷ ʽ ʧʦʩʠʣʶʶʯʠ ʫʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣʷʮʽʡ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʚʽʜʙʠʪʢʘʭ ʟ ʧʦʚʝʨʭʥʽ ʨʘʥ ʫ ʙʽʣʠʭ ʱʫʨʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʻ 

ʬʨʘʛʤʝʥʪʦʤ ʜʦʢʣʽʥʽʯʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʣʶ ɽʄɻʇʉ ʱʦʜʦ ʡʦʛʦ 

ʣʽʢʫʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠ ʫʰʢʦʜʞʝʥʥʷʭ ʽ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʢʽʨʠ, ʫ ʧʘʪʦʛʝʥʝʟʽ ʷʢʠʭ 

ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʦʢʩʠʜʘʪʠʚʥʽ ʪʘ ʟʘʧʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. ʄʘʪʝʨʽʘʣʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʫʚʽʡʰʣʠ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ˉ0621U000111 (ʊʝʭʥʦʣʦʛʽʷ ʦʮʽʥʢʠ 

ʯʫʪʣʠʚʦʩʪʽ ʝʪʘʣʦʥʥʠʭ ʩʪʘʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ ʽ 

ʤʝʢʩʠʜʦʣʫ. ˉ ɼʝʨʞʨʝʻʩʪʨʘʮʽʾ ʅɼɼʂʈ : 0118 U004456. ɼʘʪʘ ʨʝʻʩʪʨʘʮʽʾ : 

18.11.2021). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʦʬʽʣʴʥʠʭ 

ʢʘʬʝʜʨ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ: ʢʘʬʝʜʨʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ ˉ5 ʚʽʜ 22 ʞʦʚʪʥʷ 2024 ʨ.), ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʪʘ 

ʬʘʨʤʘʮ̔ ʾ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ ˉ5 ʚʽʜ 30 

ʞʦʚʪʥʷ 2024 ʨ.), ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ, ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 
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ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ.ɻ. ʂʦʨʦʣʝʥʢʘ 

(ʧʨʦʪʦʢʦʣ ˉ8 ʚʽʜ 3 ʛʨʫʜʥʷ 2024 ʨ.), ʢʘʬʝʜʨʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ɺɼʅɿ 

çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè (ʧʨʦʪʦʢʦʣ ˉ9 ʚʽʜ 7 ʣʶʪʦʛʦ 2025 ʨ.), 

ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʣʦʛʽʾ, ʟʘʛʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʮʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ ˉ11 ʚʽʜ 31 ʩʽʯʥʷ 2025 ʨ.) ʪʘ ʢʘʬʝʜʨʠ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʢʣ̔ ʥʽʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ.ʄ. ʂʘʨʘʟʽʥʘ (ʧʨʦʪʦʢʦʣ ˉ6 ʚʽʜ 8 ʩʽʯʥʷ 2025 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʥʪʢʦʶ ʨʘʟʦʤ ʽʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʤʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʽ ʤʦʜʝʣʝʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɼʠʩʝʨʪʘʥʪʢʘ ʦʩʦʙʠʩʪʦ 

ʧʨʦʚʝʣʘ ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʾʭ 

ʩʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʣʶʚʘʣʘ ʦʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ. ʉʧʽʚʘʚʪʦʨʘʤʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʻ ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ 

ʜ.ʤʝʜ.ʥ. ʆ.ʄ. ɺʘʞʥʠʯʘ ʪʘ ʥʘʫʢʦʚʮʽ, ʟʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʫʯʘʩʪʽ ʷʢʠʭ 

ʧʨʦʚʝʜʝʥʦ ʦʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʈ.ɺ. ʃʫʮʝʥʢʦ, ɺ.ʆ. ʂʦʩʪʝʥʢʦ, ɯ.ɯ. ʉʪʘʨʯʝʥʢʦ, 

ɻ.ɸ. ʃʦʙʘʥʴ, ʆ.ɭ. ɸʢʽʤʦʚ, ʅ.ʄ. ɼʝʚô̫ ʪʢʽʥʘ, ɸ.ʉ. ʉʠʜʦʨʝʥʢʦ, ʅ.ʆ. ɹʦʙʨʦʚʘ, 

ʅ.ʆ. ɺʣʘʩʝʥʢʦ. ʆʩʦʙʠʩʪʫ ʫʯʘʩʪʴ ʜʠʩʝʨʪʘʥʪʢʠ ʚ ʢʦʞʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʚʝʜʝʥʦ ʚ 

ʧʝʨʝʣʽʢʫ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʥʪʢʘ ʚʜʷʯʥʘ ʚʩʽʤ 

ʥʘʫʢʦʚʮʷʤ ʟʘ ʤʝʪʦʜʠʯʥʫ ʪʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫ ʜʦʧʦʤʦʛʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʬʨʘʛʤʝʥʪʽʚ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ: ɺʩʝʫʢʨʘʾʥʩʴʢʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʋʄʉɸ ï ʩʪʦʣʽʪʪʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ (ʜʦ 100-ʨʽʯʯʷ ʚʽʜ 

ʟʘʩʥʫʚʘʥʥʷ ʋʄʉɸ)è (ʇʦʣʪʘʚʘ, 2021); ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʘ 100-ʨʽʯʯʶ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2021è (ʇʦʣʪʘʚʘ, 2021); ɯ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ 

ʜʦʩʷʛʥʝʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʤʝʜʠʯʥʦʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠè, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦ 90-ʾ ʨʽʯʥʠʮʽ ʟ ʜʥʷ 
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ʥʘʨʦʜʞʝʥʥʷ ʚʠʜʘʪʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʘ, ʧʨʦʬʝʩʦʨʘ ʂʠʨʠʯʦʢ ʃʶʜʤʠʣʠ ʊʨʦʭʠʤʽʚʥʠè 

(ʍʘʨʢʽʚ, 2022); XɯI ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟʘ ʫʯʘʩʪʶ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ (ɺʽʥʥʠʮʷ, 2023); ɺʩʝʫʢʨʘʾʥʩʴʢʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2023è 

(ʇʦʣʪʘʚʘ, 2023); ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽ ̫ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʣʽʢʘʨʩʴʢʦʾ ʪʦʢʩʠʢʦʣʦʛʽʾè (ʂʠʾʚ, 2024); 

ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʢʣʽʥʽʯʥʘ 

ʬʘʨʤʘʢʦʣʦʛʽʷè, ʧʨʠʩʚʷʯʝʥʘ 100-ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʣʦʛʽʾ ʅʌʘʋ (ʍʘʨʢʽʚ, 2024); 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 

2024è (ʇʦʣʪʘʚʘ, 2024). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 17 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ: 7 

ʩʪʘʪʝʡ (ʽʟ ʥʠʭ 4 ʩʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʢʘʪʝʛʦʨʽʾ ɹ; 1 ʩʪʘʪʪʷ ï ʫ 

ʬʘʭʦʚʦʤʫ ʚʠʜʘʥʥʽ ʢʘʪʝʛʦʨʽʾ ɸ, ʷʢʝ ʽʥʜʝʢʩʫʻʪʴʩʷ Web of Science; 1 ʩʪʘʪʪʷ ï ʫ 

ʟʘʨʫʙʽʞʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥ)̔, 1 ʩʪʘʪʪʷ ʚ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʾ, 7 ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ, 1 ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ, 1 ʨʝʻʩʪʨʘʮʽʡʥʘ 

ʢʘʨʪʘ ʪʝʭʥʦʣʦʛʽʾ. 

ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 218 

ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ, ʤʽʩʪʠʪʴ 26 ʪʘʙʣʠʮʴ ʪʘ 51 ʨʠʩʫʥʦʢ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʘʥʦʪʘʮʽ,ʾ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, 6 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥ ̫ʨʝʟʫʣʴʪʘʪʽʚ, 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʫ ʷʢʦʤʫ 250 ʜʞʝʨʝʣ (19 ï 

ʢʠʨʠʣʠʮʝʶ ʪʘ 231 ï ʣʘʪʠʥʠʮʝʶ).  
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ʈʆɿɼɯʃ 1 

ʆʂʉʀɼɸʊʀɺʅʀʁ ʉʊʈɽʉ ʋ ʇɸʊʆɻɽʅɽɿɯ ɿɸʍɺʆʈʖɺɸʅʔ ʐʂɯʈʀ ʊɸ 

ʄɯʉʎɽ ɸʅʊʀʆʂʀɼɸʅʊɯɺ ʋ ɰʍ ʊɽʈɸʇɯɰ 

(ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

 

 1.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ 

 

ʂʦʥʮʝʧʮʽʷ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʙʫʣʘ ʚʚʝʜʝʥʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʽʡ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʽ i ʦʜʥʦʯʘʩʥʦ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʘʥʥʷ ʧʨʦ 

ʧʨʦʦʢʩʠʜʘʥʪʠ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘ ʾʭ ʝʥʜʦʛʝʥʥʽ ʽ ʝʢʟʦʛʝʥʥʽ ʜʞʝʨʝʣʘ [14]. 

ɺʩʝ ʙʽʣʴʰʝ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʨʘʟ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʜʣʷ 

ʦʧʠʩʫ ʩʪʘʥʫ ʧʦʨʫʰʝʥʥʷ, ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʧʘʪʦʛʝʥʝʟʫ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʘʢʪʠʚʥʠʤʠ 

ʬʦʨʤʘʤʠ ʢʠʩʥʶ ʪʘ ʘʟʦʪʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʠʡ ʧʨʦʛʨʝʩ, ʢʦʥʮʝʧʮʽʷ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ [15]. 

ɿʘʩʥʦʚʥʠʢʠ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʦʧʠʩʘʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʚʽʣʴʥʽ 

ʨʘʜʠʢʘʣʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ [16]. ɺʦʥʠ ʚʽʜʟʥʘʯʠʣʠ, ʱʦ 

ʦʢʠʩʥʁ ʚʘʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʽʭ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʭʽʤʽʯʥʽ ʪʦʢʩʠʢʘʥʪʠ, ʘʣʝ ʽ ʚʥʫʪʨʽʰʥʽʭ ʢʣʽʪʠʥʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ ʚʠʨʦʙʥʠʮʪʚʦ ʛʽʜʨʦʧʝʨʦʢʩʠʜʫ ʯʝʨʝʟ ʥʦʨʤʘʣʴʥʠʡ ʤʝʪʘʙʦʣʽʟʤ, 

ʘʢʪʠʚʘʮʽʷ ʤʦʥʦʦʢʩʠʛʝʥʘʟʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʢʩʝʥʦʙʽʦʪʠʢʠ, ʫʪʚʦʨʝʥʥʷ ʘʣʴʜʝʛʽʜʽʚ, 

ʛʝʥʝʨʫʚʘʥʥʷ ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʥʶ ʪʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ ʦʙʤʽʥ ʛʣʫʪʘʪʽʦʥʫ. 

ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ï ʮʝ ʧʦʨʫʰʝʥʥʷ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʙʘʣʘʥʩʫ ʥʘ ʢʦʨʠʩʪʴ ʧʝʨʰʦʛʦ. ʊʨʘʜʠʮʽʡʥʦ ʮʝʡ ʩʪʘʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʯʦʪʠʨʤʘ 

ʢʘʪʝʛʦʨʽʷʤʠ ʙʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ [15, 17]. ʇʝʨʰʘ ʢʘʪʝʛʦʨʽʷ ï ʚʠʷʚʣʝʥʥʷ ʛʝʥʝʨʘʮʽʾ ɸʌʂ 

ʪʘ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʚ ʢʣʽʪʠʥʽ ʚ ʨʘʜʠʢʘʣʴʥʠʭ ʬʦʨʤʘʭ (ʩʫʧʝʨʦʢʩʠʜ, ʛʽʜʨʦʢʩʠʣʴʥʽ 

ʨʘʜʠʢʘʣʠ, ʧʝʨʦʢʩʠʣʴʥʽ ʨʘʜʠʢʘʣʠ ʪʘ ʦʢʩʠʜ ʘʟʦʪʫ), ʘʙʦ ʚ ʥʝʨʘʜʠʢʘʣʴʥʠʭ ʬʦʨʤʘʭ 

(ʛʽʜʨʦʧʝʨʦʢʩʠʜ, ʩʠʥʛʣʝʪʥʠʡ ʢʠʩʝʥʴ, ʦʟʦʥ ʽ ʧʝʨʦʢʩʠʥʽʪʨʠʪ). ɼʨʫʛʘ ʢʘʪʝʛʦʨʽʷ ʦʧʠʩʫʻ 

ʟʤʽʥʠ (ʟʘʟʚʠʯʘʡ ʟʥʠʞʝʥʥʷ) ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʟʘʭʠʩʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ. ʎʝ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʣʠʢʘʥʦ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʪʘʢʠʭ ʷʢ 
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Ŭ-ʪʦʢʦʬʝʨʦʣ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʢʘʨʦʪʠʥʦʾʜʠ ʚʥʘʩʣʽʜʦʢ ʜʝʬʽʮʠʪʫ ʾʭ ʫ ʭʘʨʯʫʚʘʥʥʽ 

ʪʘ/ʘʙʦ ʚʠʩʥʘʞʝʥʥʷ ʥʘʜʣʠʰʢʦʤ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ ʘʟʦʪʫ, ɿʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʪʘ/ʘʙʦ ʚʤʽʩʪʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʉʆɼ, ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʽ 

ʾʭ ʜʦʧʦʤʽʞʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʛʣʫʪʘʪʽʦʥ-ʨʝʜʫʢʪʘʟʘ, ʛʣʶʢʦʟʦ-6-

ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ ʪʘ ʽʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʤʦʞʝ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. ʊʨʝʪʷ ʢʘʪʝʛʦʨʽʷ ʙʽʦʤʘʨʢʝʨʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ 

ʚʽʜʦʙʨʘʞʘʻ ʦʢʠʩʥʶʚʘʣʴʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ʤʘʢʨʦʤʦʣʝʢʫʣ ʽ ʚʢʣʶʯʘʻ ʇʆʃ, ʦʢʠʩʣʝʥʥʷ 

ʙʽʣʢʽʚ ʪʘ ʦʢʠʩʣʝʥʥʷ ɼʅʂ. ʅʘʨʝʰʪʽ, ʧʦʨʫʰʝʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʩʪʘʪʫʩʫ ʢʣʽʪʠʥʠ 

ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʦʢʘʟ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. ɿʤʽʥʝʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʜʦ ʦʢʠʩʥʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʪʘ ʪʽʦʨʝʜʦʢʩʠʥʫ ʻ ʦʟʥʘʢʘʤʠ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʭ ʟʤʽʥ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽ ʜʽʘʧʘʟʦʥ ʧʨʦʦʢʩʠʜʘʥʪʥʠʭ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʽ ʩʧʦʣʫʢ, ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʩʧʨʦʙʠ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʧʽʜʬʦʨʤʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ [14] ʽ ʚʚʝʩʪʠ ʰʢʘʣʫ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ 

ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʦʢʠʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [18]. ʈʦʟʨʽʟʥʷʶʪɹ  ʥʘʩʪʫʧʥʽ ʬʦʨʤʠ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ: ʭʘʨʯʦʚʠʡ (ʜʽʻʪʠʯʥʠʡ, ʧʦʩʪʧʨʘʥʜʽʘʣʴʥʠʡ), 

ʬʦʪʦʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ (ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʡ, ʽʥʬʨʘʯʝʨʚʦʥʠʡ), ʨʘʜʽʘʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʠʡ, ʥʽʪʨʦʟʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʘ ʪʘʢʦʞ ʨʝʜʫʢʪʠʚʥʠʡ ʩʪʨʝʩ. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʙʫʚʘʻ ʙʘʟʘʣʴʥʠʡ, ʥʠʟʴʢʦʾ, ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ. 

ɿʥʘʯʥʠʤ ʚʽʜʢʨʠʪʪʷʤ ʩʪʘʣʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʨʝʘʢʮʽʾ ʚ 

ʞʠʚʠʭ ʢʣʽʪʠʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʨʝʛʫʣʷʮʽʾ [19]. 

ʂʣʽʪʠʥʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ (ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʛʥʘʣʴʥʦʶ ʪʨʘʥʩʜʫʢʮʽʻʶ) ʻ ʦʜʥʠʤ ʽʟ 

ʪʨʴʦʭ ʟʘʩʦʙʽʚ (ʢʨʽʤ ʛʦʨʤʦʥʽʚ ʽ ʩʠʥʘʧʩʠʩʫ), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʢʣʽʪʠʥʠ ʨʝʘʛʫʶʪʴ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʩʪʠʤʫʣ ʯʝʨʝʟ ʪʠʤʯʘʩʦʚʽ ʘʣʦʩʪʝʨʠʯʥʽ ʘʙʦ ʢʦʚʘʣʝʥʪʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʘ 

ʘʙʦ ʟʤʽʥʫ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ [15]. ʆʢʠʩʥʦ-ʚʽʜʥʦʚʥʘ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʽʚ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʩ, 

ʫ ʷʢʦʤʫ ʢʣʽʪʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʚʥʽ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ ʪʘ ʘʟʦʪʫ ʷʢ ʩʠʛʥʘʣʴʥʽ 

ʤʦʣʝʢʫʣʠ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ [20]. ʈʦʣʴ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ 

ʧʝʨʝʤʠʢʘʯʽʚ ʧʨʠʚʝʨʥʫʣʘ ʫʚʘʛʫ ʥʝʱʦʜʘʚʥʦ, ʥʘʩʘʤʧʝʨʝʜ ʜʠʥʘʤʽʯʥʘ ʨʦʣʴ ʮʠʩʪʝʾʥʽʚ ʫ 

ʙʽʣʢʘʭ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʧʦʣʝ ʜʣʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʨʦʪʝʦʤʘ [21]. ʄʽʩʪ ʤʽʞ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ / ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ ʽ ʚʽʜʥʦʚʣʝʥʥʷʤ/ʦʢʠʩʥʝʥʥʷʤ ʮʠʩʪʝʾʥʫ 
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ʙʽʣʢʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʢʨʠʪʠʯʥʠʭ ʮʠʩʪʝʾʥʽʣʦʚʠʭ 

ʟʘʣʠʰʢʽʚ ʫ ʧʨʦʪʝʾʥʦʚʠʭ ʬʦʩʬʘʪʘʟʘʭ, ʚʽʜʢʨʠʚʘʶʯʠ ʤʦʣʝʢʫʣʷʨʥʠʡ ʰʣʷʭ ʜʣʷ 

ʩʠʛʥʘʣʴʥʠʭ ʢʘʩʢʘʜʽʚ ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʩʽʡ ʙʽʦʣʦʛʽʾ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʣʽʪʠʥʥʠʭ ʬʫʥʢʮʽʡ, ʫʢʣʶʯʘʶʯʠ ʨʽʩʪ, ʘʜʘʧʪʘʮʽʶ ʪʘ ʩʪʘʨʽʥʥʷ, 

ʨʝʛʫʣʶʻʪʴʩʷ ʯʝʨʝʟ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʫ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʽʚ. ʇʨʠʥʘʡʤʥʽ ʧôʷʪʴ ʢʘʪʝʛʦʨʽʡ 

ʢʣʽʪʠʥʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʤʦʞʫʪʴ ʩʪʠʤʫʣʶʚʘʪʠʩʷ ɸʌʂ, ʚʢʣʶʯʘʶʯʠ ʤʦʜʫʣʷʮʽʶ ʜʽʾ ʪʘ 

ʩʝʢʨʝʮʽʾ ʮʠʪʦʢʽʥʽʚ, ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʘʙʦ ʛʦʨʤʦʥʽʚ; ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ; ʪʨʘʥʩʢʨʠʧʮʽ;ʁ 

ʥʝʡʨʦʥʥʘ ʤʦʜʫʣʷʮʽ ʁ ʪʘ ʘʧʦʧʪʦʟ [22]. ʄʘʡʞʝ ʧʦʣʦʚʠʥʘ ʚʠʱʝʟʛʘʜʘʥʠʭ ʝʬʝʢʪʽʚ 

ʧʦʪʨʝʙʫʻ ʰʣʷʭʽʚ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʫ əB (NF-əB) ʪʘ ʤʽʪʦʛʝʥ-ʘʢʪʠʚʦʚʘʥʦʾ 

ʧʨʦʪʝʾʥʢʽʥʘʟʠ (MAPK). ɺ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽʡ ʩʠʛʥʘʣʽʟʘʮʽʾ ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʨʝʛʫʣʷʮʽʷ ʙʽʣʢʦʚʦʾ ʪʠʨʦʟʠʥʬʦʩʬʘʪʘʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ɸʌʂ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ MAPK ʽ NF-əB ʻ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤʠ, ʽʥʰʽ ʩʠʛʥʘʣʴʥʽ 

ʰʣʷʭʠ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʷʢ ʯʫʪʣʠʚʽ ʜʦ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʦʨʫʰʝʥʴ, 

ʪʘʢʽ ʷʢ ʪʨʘʥʩʢʨʠʧʮʽʡʥʽ ʬʘʢʪʦʨʠ ʩʽʤʝʡʩʪʚʘ FoxO ʽ ʩʽʨʪʫʾʥʠ [23, 24]. 

ɺʽʜʢʨʠʪʪʷ ʪʦʛʦ, ʱʦ ʜʝʷʢʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʬʝʨʤʝʥʪʠ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʧʽʜʚʠʱʝʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ɸʌʂ ʟʘ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʦʨʛʘʥʽʟʤʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʚʥʫʪʨʽʰʥʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʦʢʠʩʥʦʛʦ ʚʧʣʠʚʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʦʚʦʛʦ ʙʘʣʘʥʩʫ [15]. ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʤʦʞʝ 

ʦʟʥʘʯʘʪʠ, ʱʦ ʩʠʩʪʝʤʘ ʥʝ ʟʤʦʛʣʘ ʘʜʘʧʪʫʚʘʪʠʩʷ, ʧʨʦʪʠʩʪʦʷʪʠ ʦʢʠʩʥʶʚʘʯʘʤ ʘʙʦ 

ʥʘʜʤʽʨʥʦ ʚʽʜʨʝʘʛʫʚʘʣʘ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʦʢʩʠʜʘʪʠʚʥʠʡ ʚʧʣʠʚ, ʪʦʤʫ ʡʦʛʦ ʽʥʢʦʣʠ 

ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʧʦʨʫʰʝʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʾ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʽ ʢʦʥʪʨʦʣʶ [25].  

ʉʫʯʘʩʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʟʚ'ʷʟʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʽʟ ʟʘʧʘʣʴʥʠʤʠ ʨʝʘʢʮʽʷʤʠ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʫʤʽʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʾ ʨʝʛʫʣʷʮʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʟʘʧʘʣʴʥʽ ʤʘʢʨʦʬʘʛʠ ʚʠʚʽʣʴʥʷʶʪʴ ʛʣʫʪʘʪʽʦʥʽʣʴʦʚʘʥʠʡ ʧʝʨʦʢʩʠʨʝʜʦʢʩʠʥ-2, ʷʢʠʡ 

ʧʦʪʽʤ ʜʽʻ ʷʢ çʩʠʛʥʘʣ ʥʝʙʝʟʧʝʢʠè, ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʧʨʦʜʫʢʮʽʶ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥʠ Ŭ (TNF-Ŭ). ʆʨʛʘʥʽʟʦʚʘʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʠʛʥʘʣʠ ʥʝʙʝʟʧʝʢʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ 

ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ, ʚʢʣʶʯʘʶʪʴ ʚʟʘʻʤʦʜʽʶ 

ɸʌʂ [26]. ɺ ʫʤʦʚʘʭ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʬʘʢʪʦʨ ʥʘʮʽʣʶʚʘʥʥʷ ʥʘ ʙʽʣʦʢ TRC40 

ʬʫʥʢʮʽʦʥʫʻ ʷʢ ɸʊʌ-ʥʝʟʘʣʝʞʥʠʡ ʰʘʧʝʨʦʥ [27]. ʄʦʞʥʘ ʟʛʘʜʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʱʦ 

ʽʥʬʝʢʮʽʾ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʽ ʟ ʜʝʬʽʮʠʪʦʤ ʧʦʞʠʚʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʫʢʣʶʯʘʶʯʠ ʩʝʣʝʥ, 
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ʦʢʠʩʥʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʫ ʯʘʩʪʠʥʫ ʩʝʣʝʥʦʧʨʦʪʝʾʥʽʚ. ʉʪʘʪʫʩ ʩʝʣʝʥʫ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʬʫʥʢʮʽʶ ʢʣʽʪʠʥ ʘʜʘʧʪʠʚʥʦʛʦ ʽ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ [28]. 

ʉʮʝʥʘʨʽʡ, ʟʘ ʷʢʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʨʷʞʝʥʥʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʽ ʟʘʧʘʣʝʥʥʷ 

ʥʘʩʪʫʧʥʠʡ [29, 30]. ɿʘʧʘʣʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ ʥʘ ʚʪʦʨʛʥʝʥʥʷ 

ʧʘʪʦʛʝʥʽʚ ʘʙʦ ʚʥʫʪʨʽʰʥʻ ʧʦʰʢʦʜʞʝʥʥʷ ʷʢ ʘʜʘʧʪʠʚʥʠʡ ʟʘʭʠʩʪ. ʇʦʯʘʪʢʦʚʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʦʣʽʤʦʨʬʦʷʜʝʨʥʠʤʠ ʥʝʡʪʨʦʬʽʣʘʤʠ ʫʨʘʞʝʥʦʾ ʪʢʘʥʠʥʠ ʤʦʞʝ ʩʧʨʠʷʪʠ 

ʫʪʚʦʨʝʥʥʶ ʩʫʧʝʨʦʢʩʠʜʫ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʦʶ, ʨʦʟʪʘʰʦʚʘʥʦʶ ʥʘ ʤʝʤʙʨʘʥʽ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʟ ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʛʽʜʨʦʧʝʨʦʢʩʠʜʫ ʪʘ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ. ʆʜʥʘʢ 

ʥʘʜʤʽʨʥʝ ʟʘʧʘʣʝʥʥʷ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʥʘʜʣʠʰʢʦʚʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʪʘʢʠʭ ʷʢ TNF-Ŭ ʪʘ ʽʥʪʝʨʣʝʡʢʽʥ (Iʃ)-1 ʽ ɯʃ-6, ʘ ʪʘʢʦʞ 

ʘʢʪʠʚʘʮʽʻʶ NFəB. ɽʩʢʘʣʘʮʽʷ ʤʽʩʮʝʚʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ NFəB 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʘ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ, ʷʢʠʡ 

ʚʚʘʞʘʻʪʴʩʷ ʙʽʦʤʘʨʢʝʨʦʤ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʧʽʩʣʷ 

ʧʦʯʘʪʢʦʚʦʾ ʨʝʘʢʮʽʾ ʤʦʞʝ ʧʨʠʚʝʨʥʫʪʠ ʥʝʡʪʨʦʬʽʣʠ ʽ ʤʘʢʨʦʬʘʛʠ ʜʦ ʤʽʩʮʴ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʱʝ ʙʽʣʴʰʝ ʧʦʩʠʣʠʪʠ ʧʨʦʜʫʢʮʽʶ ɸʌʂ, ʫʪʚʦʨʶʶʯʠ ʧʦʨʦʯʥʝ ʢʦʣʦ 

ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʠʩʙʘʣʘʥʩʦʤ ʤʽʞ ʧʽʜʚʠʱʝʥʠʤʠ 

ʨʽʚʥʷʤʠ ɸʌʂ ʽ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʇʦʩʠʣʝʥʥʷ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʧʦʪʝʥʮʽʡʥʦ ʟʨʫʡʥʫʚʘʪʠ ʪʢʘʥʠʥʠ [16]. ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʫ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ, ʪʘʢʠʭ ʷʢ ʘʜʘʧʪʘʮʽʷ, ʩʪʘʨʽʥʥʷ ʪʘ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ [31, 32, 

33]. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʽʥ ʧʨʠʯʝʪʥʠʡ ʜʦ ʧʦʥʘʜ 100 ʟʘʭʚʦʨʶʚʘʥʴ ʷʢ ʾʭ ʧʨʠʯʠʥʘ ʘʙʦ 

ʥʘʩʣʽʜʦʢ [34]. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʨʘʢ [35], ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [36], 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [37], ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ [38], ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ [39].  

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʩʣʽʜ ʚʠʤʽʨʷʪʠ ʷʢ ʫʪʚʦʨʝʥʥʷ 

ɸʌʂ, ʪʘʢ ʽ ʧʦʪʝʥʮʽʘʣ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. ʅʠʥʽ ʜʦʩʪʫʧʥʦ ʙʝʟʣʽʯ ʤʝʪʦʜʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ 

[40]. ɯʩʥʫʻ ʙʘʛʘʪʦ ʧʽʜʭʦʜʽʚ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʘʛʥʽʪʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʫ, ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʰʣʷʭʦʤ 

ʚʠʷʚʣʝʥʥʷ ʜʝʷʢʠʭ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʭ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʦʮʽʥʢʘ ʩʣʽʜʽʚ 
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ʨʘʜʠʢʘʣʴʥʦʾ ʘʪʘʢʠ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʤʦʣʝʢʫʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ 

ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ, ʛʘʟʦ-ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ, ʢʦʣʦʨʠʤʝʪʨʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ). ɸʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʩʪʘʪʫʩ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤʠ, 

ʽʤʫʥʥʠʤʠ ʘʙʦ ʬʝʨʤʝʥʪʘʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʷʤʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ɸʌʂ 

ʩʪʦʩʫʶʪʴʩʷ ʩʫʧʝʨʦʢʩʠʜʫ, ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ, ʛʽʜʨʦʢʩʠʣ-ʘʥʽʦʥ ʨʘʜʠʢʘʣʫ, ʘʣʝ ʮʝ ʜʫʞʝ 

ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʽ ɸʌʂ, ʽ ʾʭ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ ʚʘʞʢʦ. ʅʝʧʨʷʤʽ ʤʝʪʦʜʠ ʟʘʟʚʠʯʘʡ 

ʚʠʤʽʨʶʶʪʴ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʘʭ ʝʥʜʦʛʝʥʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʘʙʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʧʨʠʯʠʥʝʥʝ ɸʌʂ [40]. ɹʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʢʠʩʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʙʽʣʢʽʚ, ʣʽʧʽʜʽʚ ʽ ɼʅʂ. ʄʘʨʢʝʨ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʚʠʥʝʥ ʯʽʪʢʦ ʨʝʘʛʫʚʘʪʠ 

ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ (ʪʦʙʪʦ ʟʨʦʩʪʘʪʠ ʧʨʠ ʦʙʨʦʙʮʽ ʧʨʦʦʢʩʠʜʘʥʪʦʤ, ʽʦʥʽʟʫʶʯʦʶ 

ʨʘʜʽʘʮʽʻʶ, ʛʽʧʝʨʦʢʩʽʻʶ), ʘʣʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʢʩʠʜʘʪʠʚʥʦʾ 

ʧʦʜʽʾ. 

 ɿʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʜʣʷ ʢʣʽʥʽʯʥʦʾ 

ʦʮʽʥʢʠ [41]. ɿʘʭʠʩʪ ʢʣʽʪʠʥ ʚʽʜ ʥʝʙʘʞʘʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʬʝʨʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʉʆɼ, ʢʘʪʘʣʘʟʘ ʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʪʦʜʽ ʷʢ ʥʝʬʝʨʤʝʥʪʥʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʚʽʜʽʛʨʘʶʪʴ ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ ʧʣʘʟʤʽ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʩʪʘʪʫʩ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʜʣʷ ʦʮʽʥʢʠ ʘʢʪʠʚʥʦʩʪʽ ɸʌʂ. ʆʜʥʠʤ ʟ ʧʽʜʭʦʜʽʚ 

ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ (ʟʦʢʨʝʤʘ, ʘʩʢʦʨʙʘʪʫ, Ŭ-ʪʦʢʦʬʝʨʦʣʫ, 

ʫʨʘʪʽʚ) ʫ ʢʨʦʚʽ, ʧʣʘʟʤʽ ʘʙʦ ʪʢʘʥʠʥʥʠʭ ʛʦʤʦʛʝʥʘʪʘʭ. ɼʣʷ ʧʦʚʥʦʪʠ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ 

ʦʜʥʦʯʘʩʥʦ ʚʠʤʽʨʷʪʠ ʘʢʪʠʚʥʽʩʪʴ ʫʩʽʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʦʜʥʘʢ ʮʝʡ ʧʽʜʭʽʜ 

ʪʨʫʜʦʤʽʩʪʢʠʡ, ʜʦʨʦʛʠʡ ʽ ʪʝʭʥʽʯʥʦ ʚʠʤʦʛʣʠʚʠʡ. ɯʥʰʠʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʫ ʚʠʤʽʨʶʚʘʥʥʽ 

ʟʘʛʘʣʴʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʟʜʘʪʥʦʩʪʽ ʰʣʷʭʦʤ ʧʽʜʜʘʚʘʥʥʷ ʟʨʘʟʢʽʚ ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ 

ʦʢʠʩʥʦʤʫ ʩʪʨʝʩʫ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʯʠ ʯʘʩʫ ʦʢʠʩʥʝʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʘʤʦ ʧʦ ʩʦʙʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʦʩʢʽʣʴʢʠ ʚʘʞʢʦ 

ʚʩʪʘʥʦʚʠʪʠ, ʷʢ ʜʽʶʪʴ ʦʢʨʝʤʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ: ʟʘʧʦʙʽʛʘʶʯʠ ʫʪʚʦʨʝʥʥʶ ɸʌʂ, 

ʧʦʛʣʠʥʘʶʯʠ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʽʥʜʫʢʫʶʯʠ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ ʘʙʦ ʚʽʜʥʦʚʣʶʶʯʠ ʦʢʠʩʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʩʪʘʪʫʩ ʩʫʪʪʻʚʦ ʨʽʟʥʠʪʴʩʷ ʫ ʨʽʟʥʠʭ ʦʩʽʙ 

ʪʘ ʤʽʞ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʝʤʘʻ ʧʨʷʤʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʤʘʨʢʝʨʘʤʠ ʦʢʠʩʥʦʛʦ 

ʩʪʨʝʩʫ ʚ ʢʨʦʚʽ ʪʘ ʾʭ ʨʽʚʥʷʤʠ ʚ ʢʣʽʪʠʥʘʭ, ʚʠʤʽʨʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʤʦʞʝ ʚʚʝʩʪʠ ʚ 
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ʦʤʘʥʫ [42].  

ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʙʫʜʫʪʴ ʤʘʪʠ ʤʽʩʮʝ, ʷʢʱʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʩʪʘʪʫʩ ʥʠʟʴʢʠʡ, ʘ ʨʽʚʝʥʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʚʠʩʦʢʠʡ. ɾʦʜʥʽ 

ʩʧʝʮʠʬʽʯʥʽ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ʯʠ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ ʩʪʘʥʦʤ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʜʠʩʙʘʣʘʥʩʫ, ʪʦʤʫ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʥʝ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ 

ʥʝ ʙʫʜʝ ʥʝʤʠʥʫʯʠʤ ʧʦʰʢʦʜʞʝʥʥʷ, ʘ ʥʘʩʣʽʜʢʠ ʥʝ ʚʠʷʚʣʷʪʴʩʷ ʦʟʥʘʢʦʶ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʉʣʽʜ ʧʨʘʛʥʫʪʠ ʩʚʦʻʯʘʩʥʦ ʨʦʟʧʽʟʥʘʪʠ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʽ ʫʩʫʥʫʪʠ ʦʢʠʩʥʶʚʘʣʴʥʠʡ 

ʜʠʩʙʘʣʘʥʩ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʘʙʦ ʚʽʜʩʪʨʦʯʠʪʠ ʨʦʟʚʠʪʦʢ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʪʘ ʧʝʨʝʜʯʘʩʥʝ ʩʪʘʨʽʥʥʷ [43]. ɺʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʱʦʙ 

ʧʽʜʚʠʱʠʪʠ ʚʘʣʽʜʥʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʾʭ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, 

 

 1.2. ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʫ ʧʘʪʦʛʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ  

 

ʐʢʽʨʘ, ʥʘʰ ʧʝʨʰʠʡ ʽʥʪʝʨʬʝʡʩ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʽʜʜʘʻʪʴʩʷ 

ʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʫ, ʩʧʨʠʯʠʥʝʥʦʤʫ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʦʥʷʯʥʝ ʋʌ, 

ʽʥʬʨʘʯʝʨʚʦʥʝ ʪʘ ʚʠʜʠʤʝ ʩʚʽʪʣʦ, ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʚʢʣʶʯʘʶʯʠ ʦʟʦʥ ʽ ʪʚʝʨʜʽ 

ʯʘʩʪʠʥʢʠ, ʘ ʪʘʢʦʞ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʨʝʩ [44]. ʋ ʟʜʦʨʦʚʽʡ ʰʢʽʨʽ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʪʠʧʠ 

ʢʣʽʪʠʥ ʚʠʨʦʙʣʷʶʪʴ ʘʢʪʠʚʥʠʡ ʢʠʩʝʥʴ ʽ ʨʝʘʢʪʠʚʥʠʡ ʘʟʦʪ. ʎʽ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʻ 

ʥʝʟʘʤʽʥʥʠʤʠ ʝʬʝʢʪʦʨʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʰʣʷʭʽʚ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʧʨʦʣʽʬʝʨʘʮʽʾ, 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʩʪʘʨʽʥʥʷ ʪʘ ʩʤʝʨʪʽ ʢʣʽʪʠʥ, ʚʢʣʶʯʘʶʯʠ ʝʧʽʜʝʨʤʘʣʴʥʽ 

ʢʝʨʘʪʠʥʦʮʠʪʠ [5, 7]. ʇʽʜʪʨʠʤʢʘ ʢʣʽʪʠʥʥʦʾ ʮʽʣʽʩʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫʩʽʭ ʽʤʫʥʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʷʢ ʫʨʦʜʞʝʥʠʭ (ʰʢʽʨʥʽ ʣʽʧʽʜʠ ʪʘ ʧʣʘʟʤʘʪʠʯʥʽ ʤʝʤʙʨʘʥʠ), ʪʘʢ ʽ 

ʩʧʝʮʠʬʽʯʥʠʭ (ʩʠʥʪʝʟ ʮʠʪʦʢʽʥʽʚ, ʬʝʨʤʝʥʪʽʚ ʘʙʦ ʢʣʽʪʠʥʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ), ʚʢʣʶʯʘʻ 

ʥʠʟʢʫ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ɸʌʂ, ʷʢʽ ʤʦʞʫʪʴ ʰʚʠʜʢʦ 

ʟʤʽʥʶʚʘʪʠ ʤʦʣʝʢʫʣʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʩʥʦʚʽ ʰʢʽʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ [45, 46]. 

ɸʌʂ ʫʪʚʦʨʶʶʪʴʩʷ, ʢʦʣʠ ʰʢʽʨʘ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʋʌ ʧʨʦʤʝʥʽʚ ʽ ʚʠʜʠʤʦʛʦ 

ʩʚʽʪʣʘ. ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʬʦʪʦʩʝʥʩʠʙʽʣʽʟʘʪʦʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʧʩʦʨʘʣʝʥʫ, ʧʦʨʬʽʨʠʥʫ ʯʠ 

ʪʝʪʨʘʮʠʢʣʽʥʫ, ʢʠʩʝʥʴ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʥʘʡʚʠʱʦʛʦ ʟʙʫʜʞʝʥʦʛʦ ʩʪʘʥʫ ʯʝʨʝʟ ʰʣʷʭʠ 

ʬʦʪʦʨʝʘʢʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʥʶ, ʷʢʠʡ ʥʘʜʘʣʽ 
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ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ ʨʘʜʠʢʘʣ, ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ ʪʘ ʛʽʜʨʦʢʩʠʣ, ʷʢʽ 

ʚʽʜʽʛʨʘʶʪʴ ʫ ʰʢʽʨʽ ʨʽʟʥʽ ʙʽʦʣʦʛʽʯʥʽ ʨʦʣʽ [47].  

ʉʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ ʨʘʜʠʢʘʣ ʚ ʦʩʥʦʚʥʦʤʫ ʩʠʥʪʝʟʫʻʪʴʩʷ ʜʚʦʤʘ ʬʝʨʤʝʥʪʘʤʠ, 

ʅɸɼʌʅ-ʦʢʩʠʜʘʟʦʶ ʪʘ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʦʶ. ʅʝʡʪʨʦʬʽʣʠ ʪʘ ʤʘʢʨʦʬʘʛʠ ʚʠʷʚʣʷʶʪʴ 

ʩʠʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʠ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ ʧʨʠ ʰʢʽʨʥʽʡ ʽʥʬʝʢʮʽʾ, ʽ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʟʥʘʯʝʥʦʛʦ ʨʘʜʠʢʘʣʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʰʢʽʨʽ [48, 49]. ɺʽʥ ʟʛʫʙʥʠʡ 

ʜʣʷ ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ ʽ ʚʽʨʫʩʽʚ; ʦʜʥʘʢ ʫ ʚʠʧʘʜʢʫ ʚʘʩʢʫʣʽʪʫ ʧʦʰʢʦʜʞʫʻ ʝʥʜʦʪʝʣʽʘʣʴʥʽ 

ʢʣʽʪʠʥʠ ʩʫʜʠʥ [50, 51]. ɽʢʩʧʨʝʩʽʷ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʠ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʝʧʽʜʝʨʤʘʣʴʥʠʭ 

ʢʝʨʘʪʠʥʦʮʠʪʘʭ [52] ʽ ʬʽʙʨʦʙʣʘʩʪʘʭ [53] ʰʢʽʨʠ. ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ 

ʨʘʜʠʢʘʣʫ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʮʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʨʝʛʫʣʶʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʘ/ʘʙʦ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʢʝʨʘʪʠʥʦʮʠʪʽʚ ʽ ʬʽʙʨʦʙʣʘʩʪʽʚ. ɺʦʜʥʦʯʘʩ ʘʥʦʤʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʅɸɼʌH-ʦʢʩʠʜʘʟʠ ʧʦʚôʷʟʘʥʘ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʰʢʽʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʩʪʘʨʽʥʥʷʤ ʰʢʽʨʠ ʽ ʢʘʥʮʝʨʦʛʝʥʝʟʦʤ [54].  

ʂʩʘʥʪʠʥʦʢʩʠʜʘʟʘ ʻ ʱʝ ʦʜʥʠʤ ʬʝʨʤʝʥʪʦʤ, ʷʢʠʡ ʚʠʨʦʙʣʷʻ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ 

ʨʘʜʠʢʘʣ. ɺʦʥʘ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʢʝʨʘʪʠʥʦʮʠʪʘʭ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥʘʭ [48]. ʆʧʠʩʘʥʦ, ʱʦ ʨʽʟʥʽ ʩʪʠʤʫʣʠ ʩʧʨʠʯʠʥʷʣʠ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ 

ʬʝʨʤʝʥʪʫ, ʚʢʣʶʯʘʶʯʠ ʽʰʝʤʽʶ-ʨʝʧʝʨʬʫʟʽʶ ʰʢʽʨʥʦʛʦ ʢʣʘʧʪ ʁ ʽ ʩʚʽʪʣʦʚʝ 

ʦʧʨʦʤʽʥʝʥʥʷ [48]. ʂʨʽʤ ʪʦʛʦ, ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʘ ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʰʢʽʨʠ, 

ʚʠʢʣʠʢʘʥʦʤʫ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʦʤ (ʩʠʣʴʥʠʤ ʩʪʠʤʫʣʷʪʦʨʦʤ toll-ʧʦʜʽʙʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʦʥʘ ʪʘ ʥʝʶ ʽʥʜʫʢʦʚʘʥʽ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʚʨʦʜʞʝʥʦʤʫ ʽʤʫʥʽʪʝʪʽ ʰʢʽʨʠ.  

ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ʻ ʻʜʠʥʠʤ ʬʝʨʤʝʥʪʦʤ, ʷʢʠʡ ʝʣʽʤʽʥʫʻ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ 

ʨʘʜʠʢʘʣ ʫ ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ [55] ʽ ʧʨʠʩʫʪʥʷ ʚ ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʢʝʨʘʪʠʥʦʮʠʪʘʭ ʽ 

ʬʽʙʨʦʙʣʘʩʪʘʭ ʰʢʽʨʠ [48].  

 ʆʢʩʠʜ ʘʟʦʪʫ ʩʠʥʪʝʟʫʻʪʴʩʷ ʪʨʴʦʤʘ ʪʠʧʘʤʠ NO-ʩʠʥʪʘʟʠ: ʥʝʡʨʦʥʥʠʤ, 

ʽʥʜʫʮʠʙʝʣʴʥʠʤ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʠʤ. ʋʩʽ ʪʨʠ ʪʠʧʠ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʝʧʽʜʝʨʤʘʣʴʥʠʭ 

ʢʝʨʘʪʠʥʦʮʠʪʘʭ, ʫ ʬʽʙʨʦʙʣʘʩʪʘʭ, ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʩʫʜʠʥ [48]. ɺʦʥʠ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʛʦʤʝʦʩʪʘʟʽ ʰʢʽʨʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʝʧʽʜʝʨʤʽʩʫ, 

ʢʝʨʘʪʠʥʽʟʘʮʽʾ ʪʘ ʨʝʛʫʣʷʮʽʾ ʜʝʨʤʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʫ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʽʥʜʫʮʠʙʝʣʴʥʘ NO-ʩʠʥʪʘʟʘ ʘʢʪʠʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ, 
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ʩʧʨʠʯʠʥʝʥʦʛʦ ʋʌ, ʧʩʦʨʽʘʟʫ, ʩʠʩʪʝʤʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʚʦʚʯʘʢʘ ʪʘ ʟʘʛʦʻʥʥʷ ʨʘʥ [56].  

ʆʩʢʽʣʴʢʠ ɸʌʂ ʽ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʘʟʦʪʫ ʻ ʚʠʩʦʢʦʘʢʪʠʚʥʠʤʠ ʪʘ ʥʝʩʪʘʙʽʣʴʥʠʤʠ, 

ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʷ ʨʦʣʴ ʫ ʰʢʽʨʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʨʦʟʫʤʽʣʦʶ. ʆʜʥʘʢ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ 

ʢʠʩʥʶ ʚʠʨʦʙʣʷʶʪʴ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʽ ʦʢʠʩʥʶʚʘʯʽ in vivo, ʚʢʣʶʯʘʶʯʠ 4-ʛʽʜʨʦʢʩʠ-

2-ʥʦʥʝʥʘʣ ʽ ʄɼɸ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʙʽʣʢʽʚ, ʽʥʜʫʢʫʶʪʴ ʘʧʦʧʪʦʟ ʽ ʨʝʛʫʣʶʶʪʴ 

ʚʠʚʽʣʴʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʘʢʪʠʚʘʮʽʷ NO-ʩʠʥʪʘʟʠ 

ʩʫʧʨʦʚʦʜʞʫʻ ʚʠʨʦʙʣʝʥʥʷ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʫ ʢʝʨʘʪʠʥʦʮʠʪʘʭ ʣʶʜʠʥʠ 

[57]. ʇʝʨʦʢʩʠʜʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘʢʦʞ ʽʥʜʫʢʫʻ ʘʥʘʣʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʴ ʫ 

ʢʝʨʘʪʠʥʦʮʠʪʘʭ  ̔ʬʽʙʨʦʙʣʘʩʪʘʭ ʰʢʽʨʠ ʣʶʜʠʥʠ [58]. 

ʌʝʨʦʧʪʦʟ ï ʮʝ ʥʝʱʦʜʘʚʥʦ ʚʠʟʥʘʥʘ ʬʦʨʤʘ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʩʤʝʨʪʽ, 

ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʬʦʨʤ ʢʣʽʪʠʥʥʦʾ ʩʤʝʨʪʽ, ʚʢʣʶʯʘʶʯʠ ʘʧʦʧʪʦʟ, ʥʝʢʨʦʧʪʦʟ 

ʽ ʧʽʨʦʧʪʦʟ, ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʢʠʩʥʝʥʥʷʤ ʣʽʧʽʜʽʚ ʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʟʘʣʽʟʦʤ. 

ʅʝʱʦʜʘʚʥʽ ʚʽʜʢʨʠʪʪʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʝʨʦʧʪʦʟ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʩʦʨʽʘʟʫ, ʨʘʢʫ 

ʰʢʽʨʠ ʪʘ ʢʦʣʘʛʝʥʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [59, 60, 61]. 

ɹʘʛʘʪʦ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʚʠʚʦʜʷʪʴ ɸʌʂ ʟ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʈʘʟʦʤ ʽʟ ʉʆɼ 

ʜʽʶʪʴ ʢʘʪʘʣʘʟʘ ʪʘ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴ ʽ ʚʠʜʘʣʷʶʪʴ ʧʝʨʦʩʠʜ 

ʚʦʜʥʶ [62]. ɼʦʙʨʝ ʚʽʜʦʤʽ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ [63]. ʐʢʽʨʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʝʨʤʝʥʪʽʚ ʪʘ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʋ 

ʞʠʪʪʻʟʜʘʪʥʦʤʫ ʰʘʨʽ ʝʧʽʜʝʨʤʽʩʫ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽ Ŭ-ʪʦʢʦʬʝʨʦʣ, ʢʘʪʘʣʘʟʘ, 

ʉʆɼ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ. ʇʦʟʘʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʜʝʨʤʠ ʤʽʩʪʠʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʘʩʢʦʨʙʽʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʩʝʯʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʛʣʫʪʘʪʽʦʥ. ɿʦʚʥʽʰʥʽʡ ʦʨʦʛʦʚʽʣʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ ʤʽʩʪʠʪʴ 

ʛʣʫʪʘʪʽʦʥ, ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ, ʩʝʯʦʚʫ ʢʠʩʣʦʪʫ, Ŭ-ʪʦʢʦʬʝʨʦʣ, ʩʢʚʘʣʝʥ ʽ ʢʦʝʥʟʠʤ 

Q10, ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʛʨʘʜʽʻʥʪʽ ʟ ʥʘʡʚʠʱʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚ ʛʣʠʙʦʢʠʭ ʰʘʨʘʭ 

ʦʨʦʛʦʚʽʣʦʾ ʦʙʦʣʦʥʢʠ [7].  

ʆʧʠʩʘʥʦ ʷʢ ʟʙʽʣʴʰʝʥʥʷ, ʪʘʢ  ̔ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ɸʌʂ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ ʧʨʠ ʰʢʽʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʱʦ ʚʽʜʽʛʨʘʻ ʧʝʚʥʫ ʨʦʣʴ ʫ ʾʭ ʧʘʪʦʛʝʥʝʟʽ. 

ɸʥʦʤʘʣʴʥʘ ʧʨʦʜʫʢʮʽʷ ɸʌʂ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʰʢʽʨʽ ʧʘʮʽʻʥʪʽʚ ʟ ʢʦʥʪʘʢʪʥʠʤ 

ʜʝʨʤʘʪʠʪʦʤ, ʷʢʠʡ ʟʘ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʝʪʽʦʧʘʪʦʛʝʥʝʟʫ ʻ ʘʣʝʨʛʽʯʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ [64]. ɼʦʤʽʥʫʶʯʠʤʠ ʜʞʝʨʝʣʘʤʠ ɸʌʂ ʚ ʫʨʘʞʝʥʥʷʭ ʰʢʽʨʠ 
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ʢʦʥʪʘʢʪʥʠʤ ʜʝʨʤʘʪʠʪʦʤ ʙʫʣʠ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ ʪʘ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʘ [65]. 

Oʨʛʘʥʽʯʥʽ ʢʦʥʪʘʢʪʥʽ ʩʝʥʩʠʙʽʣʽʟʘʪʦʨʠ ʽʥʜʫʢʫʶʪʴ ʚʠʨʦʙʣʝʥʥʷ ɸʌʂ ʽ ʩʫʧʫʪʥʻ 

ʨʦʟʱʝʧʣʝʥʥʷ ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʢʦʤʧʦʥʝʥʪʘ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ) ʜʦ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʫ ʰʢʽʨʽ [66]. Iʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʽʥʜʫʮʠʙʝʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ ʚ 

ʫʨʘʞʝʥʥʷʭ ʰʢʽʨʠ ʧʘʮʽʻʥʪʽʚ ʟ ʢʦʥʪʘʢʪʥʠʤ ʜʝʨʤʘʪʠʪʦʤ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ 2,4-

ʜʠʥʽʪʨʦʬʪʦʨʙʝʥʟʦʣ ʽʥʜʫʢʫʻ ʝʢʩʧʨʝʩʽʶ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʚ ʢʝʨʘʪʠʥʦʮʠʪʘʭ ʽ ʢʣʽʪʠʥʘʭ 

ʃʘʥʛʝʨʛʘʥʩʘ ʪʘ ʥʝʦʙʦʨʦʪʥʦ ʽʥʛʽʙʫʻ ʪʽʦʨʝʜʦʢʩʠʥʨʝʜʫʢʪʘʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ɸʌʂ [48]. 

ɯʩʥʫʶʯʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʦʩʠʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ɸʌʂ ʧʨʠ 

ʢʨʦʧʠʚôʷʥʮʽ [67], ʦʜʥʘʢ ʨʦʣʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʧʘʪʦʛʝʥʝʟʽ ʢʨʦʧʠʚôʷʥʢʠ ʻ 

ʩʫʧʝʨʝʯʣʠʚʦʶ [68]. ʈʽʚʥʽ ʄɼɸ ʽ NO ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʫʣʠ ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʦʶ ʢʨʦʧʠʚôʷʥʢʦʶ, ʘ ʨʽʚʝʥʴ ʙʽʣʢʦʚʠʭ ʢʘʨʙʦʥʽʣʽʚ ï ʜʦʩʪʦʚʽʨʥʦ 

ʥʠʞʯʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ [69] ɺʦʜʥʦʯʘʩ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ 

ʧʣʘʟʤʽ ʯʠ ʝʨʠʪʨʦʮʠʪʘʭ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʟ ʢʨʦʧʠʚôʷʥʢʦʶ ʪʘ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ [70]. 

ʑʽʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʣʽʤʬʦʮʠʪʘʤʠ, ʤʦʥʦʮʠʪʘʤʠ ʪʘ ʝʦʟʠʥʦʬʽʣʘʤʠ ʙʫʣʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʚ ʫʨʘʞʝʥʥʷʭ ʰʢʽʨʠ ʧʘʮʽʻʥʪʽʚ ʟ ʘʪʦʧʽʯʥʠʤ 

ʜʝʨʤʘʪʠʪʦʤ. ʎ ̔ʟʘʧʘʣʴʥʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ɸʌʂ, ʪʦʤʫ 

ʤʘʨʢʝʨʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʙʫʣʠ ʧʽʜʚʠʱʝʥʽ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʘʪʦʧʽʯʥʠʤ ʜʝʨʤʘʪʠʪʦʤ 

[71]. ʊʘʢʽ ʭʚʦʨʽ ʙʫʣʠ ʙʽʣʴʰ ʩʭʠʣʴʥʽ ʜʦ ʧʦʰʢʦʜʞʝʥʴ, ʩʧʨʠʯʠʥʝʥʠʭ ɸʌʂ, ʥʽʞ ʦʩʦʙʠ 

ʢʦʥʪʨʦʣʴʥʦ ʾʛʨʫʧʠ, ʱʦ ʙʫʣʦ ʦʯʝʚʠʜʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʽʚ ʄɼɸ ʪʘ ʟʥʠʞʝʥʥʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʽ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [72]. ʅʘ ʢʦʨʠʩʪʴ 

ʦʢʩʠʜʘʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʧʦʣʽʧʰʫʶʪʴ ʬʫʥʢʮʽʶ ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ ʙʘʨôʻʨʫ ʽ ʧʦʢʨʘʱʫʶʪʴ 

ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʮʠʭ ʭʚʦʨʠʭ [73, 74], ʦʜʥʘʢ ʚʚʘʞʘʶʪʴ, ʱʦ ʜʣʷ ʦʩʪʘʪʦʯʥʠʭ 

ʚʠʩʥʦʚʢʽʚ ʧʦʪʨʽʙʥʽ ʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [74]. 

ʅʘʜʤʽʨʥʝ ʚʠʨʦʙʣʝʥʥʷ ʮʠʪʦʢʽʥʽʚ ʝʧʽʜʝʨʤʘʣʴʥʠʤʠ ʢʝʨʘʪʠʥʦʮʠʪʘʤʠ ʪʘ 

ʘʢʪʠʚʘʮʽʷ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʣʽʤʬʦʮʠʪʽʚ ʚ ʫʨʘʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʰʢʽʨʠ ʧʨʠ ʧʩʦʨʽʘʟʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ɸʌʂ ʽ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʨʽʚʝʥʴ ʤʘʨʢʝʨʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʧʩʦʨʽʘʟʦʤ [75, 76]. ɺʦʜʥʦʯʘʩ 
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ɸʌʂ ʘʢʪʠʚʫʶʪʴ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ, ʧʦʩʠʣʶʶʯʠ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʣʽʧʽʜʥʠʭ 

ʤʝʜʽʘʪʦʨʽʚ: ʧʨʦʜʫʢʪʽʚ ʇʆʃ, ʝʥʜʦʢʘʥʘʙʽʥʦʾʜʽʚ ʪʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, ʱʦ ʤʦʜʫʣʶʻ 

ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʽ ʧʽʜʪʨʠʤʫʻ ʟʘʧʘʣʝʥʥʷ [77, 78].  

ʄʝʭʘʥʽʟʤʠ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʰʢʽʨʠ 

(ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʾ ʢʘʨʮʠʥʦʤʠ, ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ ʢʘʨʮʠʥʦʤʠ ʪʘ ʤʝʣʘʥʦʤʠ), 

ʫʢʣʶʯʘʶʪʴ ʟʫʤʦʚʣʝʥʝ ʟʦʚʥʽʰʥʽʤʠ ʚʧʣʠʚʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ, ʧʦʚôʷʟʘʥʫ ʟ 

ʧʫʭʣʠʥʦʶ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʽ ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʫ ʪʨʘʥʩʜʫʢʮʽʶ 

ʩʠʛʥʘʣʫ, ʧʨʠʯʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ɸʌʂ ʽ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʚʽʜʽʛʨʘʶʪʴ ʧʝʚʥʫ ʨʦʣʴ ʫ 

ʮʠʭ ʤʝʭʘʥʽʟʤʘʭ ʽ ʟʘʣʫʯʝʥʽ ʜʦ ʚʩʽʭ ʪʨʴʦʭ ʩʪʘʜʽʡ ʢʘʥʮʝʨʦʛʝʥʝʟʫ, ʘ ʩʘʤʝ ʜʦ ʽʥʽʮʽʘʮʽʾ, 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ [79]. ʅʦʚʠʤ ʘʩʧʝʢʪʦʤ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʧʦʰʫʢ 

ʢʦʨʝʣʷʮ̔ ʡ ʤʽʞ ʤʽʢʨʦʙʽʦʪʦʶ, ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ ʽ ʨʘʢʦʤ ʰʢʽʨʠ [80]. ʇʫʭʣʠʥʥʽ 

ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʧʦʩʠʣʝʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ, ʱʦ ʤʦʞʝ ʟʫʤʦʚʣʶʚʘʪʠ ʾʭ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʽʤʽʦ- ʪʘ ʨʘʜʽʦʪʝʨʘʧʽʾ. ɿʦʢʨʝʤʘ, ʦʧʠʩʘʥʦ, ʱʦ ʢʣʽʪʠʥʠ ʤʝʣʘʥʦʤʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʘʭʠʩʪʽ ʚʽʜ 

ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʚʢʣʶʯʘʶʯʠ ʢʘʪʘʣʘʟʫ ʽ ʉʆɼ, ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ [81]. ʅʠʥʽ ʨʦʣʴ ɸʌʂ ʫ ʢʘʥʮʝʨʦʛʝʥʝʟʽ ʨʦʟʛʣʷʜʘʁ ʪʴ ʷʢ ʜʚʦʷʢʫ. ʅʘʧʨʠʢʣʘʜ, 

ʧʝʨʰʠʡ ʤʝʭʘʥʽʟʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʥʘʜʤʽʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ɸʌʂ ʤʦʞʝ ʩʧʨʠʷʪʠ 

ʫʪʚʦʨʝʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʤʝʣʘʥʦʤʠ, ʧʦʣʷʛʘʻ ʚ ʧʨʷʤʽʡ ʽʥʜʫʢʮʽʾ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʽ 

ʤʫʪʘʛʝʥʝʟʫ. ɸʌʂ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʤʝʣʘʥʦʤʠ ʪʘ ʽʥʰʠʭ ʧʫʭʣʠʥ 

ʰʣʷʭʦʤ ʤʦʜʫʣʷʮʽʾ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ ʽ ʬʘʢʪʦʨʽʚ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʪʘʢʠʭ ʷʢ NF-əȸ. 

ɸʢʪʠʚʘʮʽʷ NF-əB, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʤʝʣʘʥʦʤʠ ʯʝʨʝʟ 

ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʽ ʝʬʝʢʪʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ʆʜʥʘʢ, ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ, ɸʌʂ ʟʜʘʪʥʽ ʽʥʛʽʙʫʚʘʪʠ ʘʢʪʠʚʘʮʽʶ NF-əB ʰʣʷʭʦʤ ʦʢʠʩʣʝʥʥʷ ʪʽʦʨʝʜʦʢʩʠʥʫ 

[82]. ʂʨʽʤ ʪʦʛʦ, ʪʨʠʚʘʣʠʡ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʷʤʦʛʦ 

ʦʢʠʩʣʝʥʥʷ ʛʝʪʝʨʦʜʠʤʝʨʽʚ NF-əB ʽ ʟʥʠʞʝʥʥʷ ʟʚôʷʟʫʚʘʥʥʷ ɼʅʂ. ʊʘʢʠʤ ʯʠʥʦʤ, ʭʦʯʘ 

ʛʦʩʪʨʠʡ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʘʮʽʾ NF-əB, ʪʨʠʚʘʣʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ɸʌʂ ʤʦʞʝ ʤʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʝʬʝʢʪʠ ʽ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʘʢʪʠʚʫʚʘʪʠ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥʫ ʩʤʝʨʪʴ ʢʣʽʪʠʥ, ʱʦ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʨʦʟʨʦʙʣʷʶʯʠ ʥʦʚʽ 

ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ ʤʝʣʘʥʦʤʠ [83]. 

ʉʪʘʨʽʥʥʷ ʰʢʽʨʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʠʭ ʦʟʥʘʢ ʩʪʘʨʽʥʥʷ ʣʶʜʠʥʠ [84]. 
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ɿʤʽʥʠ ʰʢʽʨʠ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ (ʚʽʢʦʚʝ ʩʪʘʨʽʥʥʷ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʤʦʨʰʢʘʤʠ, 

ʚʪʨʘʪʦʶ ʝʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʦʙôʻʤʫ, ʚôʷʣʽʩʪʶ, ʛʨʫʙʦʶ ʪʝʢʩʪʫʨʦʶ ʪʘ ʙʣʽʜʽʩʪʶ. 

ʌʦʪʦʩʪʘʨʽʥʥʷ ʰʢʽʨʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʧʽʛʤʝʥʪʘʮʽʻʶ ʽ ʧʦʤʽʪʥʦʶ 

ʟʤʦʨʰʢʫʚʘʪʽʩʪʶ. ʆʩʥʦʚʥʠʤ ʢʣʽʪʠʥʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʫ ʰʢʽʨʽ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʪʘʨʽʥʥʷ, 

ʻ ʟʤʽʥʘ ʦʢʠʩʥʦʛʦ ʙʘʣʘʥʩʫ [84]. 

ɻʦʣʦʚʥʠʤʠ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʨʽʥʥʷ ʻ ʰʢʽʨʥʘ ʘʪʨʦʬʽʷ, ʨʝʜʫʢʮʽʷ 

ʝʧʽʜʝʨʤʽʩʫ, ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʢʦʣʘʛʝʥʫ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʜʝʨʤʠ [84, 85]. ʋ 

ʧʨʠʨʦʜʥʦʤʫ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʛʨʝʩʫʶʯʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ɼʅʂ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʜʫʢʮʽʾ ɸʌʂ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʪʘʨʽʥʥʷ 

ʢʣʽʪʠʥ ʪʘ ʧʦʨʫʰʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʙʽʣʢʽʚ [85]. ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʩʪʘʨʽʥʥʷ 

ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʧʦʷʩʥʶʻʪʴʩʷ ʷʢ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ɸʌʂ, ʪʘʢ ʽ 

ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʽ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [84]. 

ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʬʽʙʨʦʙʣʘʩʪʽʚ ʰʢʽʨʠ ʟ ʧʨʠʨʦʜʥʠʤ ʩʪʘʨʽʥʥʷʤ ʟʥʠʞʫʻʪʴʩʷ, 

ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʟʨʦʩʪʘʻ. ɿʛʦʜʦʤ ʘʢʪʠʚʫʻʪʴʩʷ ʤʘʪʨʠʯʥʘ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ-1, ʷʢʘ ʨʦʟʨʠʚʘʻ ʜʝʨʤʘʣʴʥʽ ʢʦʣʘʛʝʥʦʚʽ ʬʽʙʨʠʣʠ [86]. ʂʨʽʤ 

ʦʯʝʚʠʜʥʦʛʦ ʧʨʦʷʚʫ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ, ʧʨʦʪʷʛʦʤ ʩʪʘʨʽʥʥʷ ʰʢʽʨʘ ʧʦʩʪʫʧʦʚʦ ʚʪʨʘʯʘʻ 

ʩʚʦʾ ʧʨʠʨʦʜʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. ɺʽʢʦʚʽ 

ʟʤʽʥʠ ʰʢʽʨʠ ʚʢʣʶʯʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʛʨʘʜʽʻʥʪʘ ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ ʢʘʣʴʮʽʶ ʟ ʩʫʧʫʪʥʴʦʶ 

ʟʤʽʥʦʶ ʦʨʦʛʦʚʽʣʦʛʦ ʰʘʨʫ ʝʧʽʜʝʨʤʽʩʫ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʙʘʨôʻʨʥʦʾ 

ʬʫʥʢʮʽʾ ʝʧʽʜʝʨʤʽʩʫ [87].  

ʌʦʪʦʩʪʘʨʽʥʥʷ ʟʫʤʦʚʣʶʻʪʴʩʷ ʭʨʦʥʽʯʥʠʤ ʘʙʦ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʚʧʣʠʚʦʤ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ. ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʜʽʘʧʘʟʦʥʽ 290-320 ʥʤ ʚʽʜʧʦʚʽʜʘʻ 

ʟʘ ʥʝʛʘʡʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ, ʜʽʶʯʠ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʢʝʨʘʪʠʥʦʮʠʪʠ; cʤʫʛʘ 

320-400 ʥʤ ʦʩʦʙʣʠʚʦ ʧʦʰʢʦʜʞʫʻ ʤʝʣʘʥʦʮʠʪʠ ʪʘ ʬʽʙʨʦʙʣʘʩʪʠ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ 

ʚʠʩʥʘʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʠʩʪʝʤ, ʋʌ ʫʰʢʦʜʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, ʫ ʷʢʠʭ ʘʢʪʠʚʫʻʪʴʩʷ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʘ, ʛʝʥʝʨʫʶʯʠ ɸʌʂ, 

ʷʢʽ ʟʤʽʥʶʶʪʴ ʧʨʦʜʫʢʮʽʶ ʢʝʨʘʪʠʥʦʮʠʪʘʨʥʠʭ ʮʠʪʦʢʽʥʽʚ [88, 89] 

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʬʦʪʦʩʪʘʨʽʥʥʽ ʩʠʥʛʣʝʪʥʠʡ ʢʠʩʝʥʴ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ, ʪʘ ʽʥʰʽ ɸʌʂ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʰʢʦʜʞʫʶʪʴ ɼʅʂ ʽ ʣʽʧʽʜʠ 

ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʢʝʨʘʪʠʥʦʮʠʪʽʚ ʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʫʶʪʴ 
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ʪʨʘʥʩʢʨʠʧʮʽʡʥʽ ʬʘʢʪʦʨʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʫʡʥʫʶʪʴʩʷ 

ʟʘʧʘʣʴʥʠʤʠ ʮʠʪʦʢʽʥʘʤʠ ʪʘ ʬʝʨʤʝʥʪʘʤʠ [90]. ʆʧʠʩʘʥʦ, ʱʦ ʨʝʮʝʧʪʦʨ 2, ʘʢʪʠʚʦʚʘʥʠʡ 

ʧʨʦʪʝʘʟʦʶ, ʽʥʜʫʢʫʻ ʟʘʧʘʣʝʥʥʷ, ʧʦʚôʷʟʘʥʝ ʟ ɸʌʂ, ʯʝʨʝʟ ʰʣʷʭ Akt-NF-əB ʽʟ 

ʧʨʠʛʥʽʯʝʥʥʷʤ FoxO6 ʧʽʜ ʯʘʩ ʬʦʪʦʩʪʘʨʽʥʥʷ ʰʢʽʨʠ [91]. ʇʽʛʤʝʥʪʘʮʽʷ ʧʨʠ 

ʬʦʪʦʩʪʘʨʽʥʥʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʠʤʫʣʶʚʘʥʥʷʤ ʩʠʥʪʝʟʫ ʤʝʣʘʥʽʥʫ ʩʫʧʝʨʦʢʩʠʜ-

ʘʥʽʦʥ ʨʘʜʠʢʘʣʦʤ ʪʘ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ, ʧʨʠʯʦʤʫ ʩʘʤ ʤʝʣʘʥʽʥ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʧʨʷʤʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʫ [92]. 

 ʋʚʘʛʦʶ ʜʦʩʣʽʜʥʠʢʽʚ ʢʦʨʠʩʪʫʻʪʴʩʷ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʫ ʛʦʩʪʨʦʛʦ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʘʢʪʠʚʥʠʡ ʚʽʜʧʦʯʠʥʦʢ ʥʘ ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ, ʟʘʩʤʘʛʘ, ʩʦʥʷʯʥʽ 

ʚʘʥʥʠ, ʚʦʜʥʽ ʪʘ ʥʝʚʦʜʥʽ ʚʠʜʠ ʩʧʦʨʪʫ ʧʦʚôʷʟʘʥʽ ʽʟ ʩʦʥʷʯʥʠʤʠ ʦʧʽʢʘʤʠ [93]. ʉʦʥʷʯʥʠʡ 

ʦʧʽʢ ï ʮʝ ʛʦʩʪʨʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʰʢʽʨʠ, ʷʢʘ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ 

ʋʌ ʧʨʦʤʝʥʽʚ ʩʦʥʮʷ ʘʙʦ ʰʪʫʯʥʠʭ ʜʞʝʨʝʣ [94]. ʉʦʥʷʯʥʽ ʦʧʽʢʠ ʤʦʞʫʪʴ ʟʜʘʪʠʩʷ 

ʥʝʩʫʪʪʻʚʠʤʠ, ʘʣʝ ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʬʦʪʦʩʪʘʨʽʥʥʶ, ʬʦʪʦʘʣʝʨʛʽʾ, ʬʦʪʦʪʦʢʩʠʯʥʠʤ 

ʨʝʘʢʮʽʷʤ ʽ ʢʘʥʮʝʨʦʛʝʥʝʟʫ [95, 96]. ʅʘʨʽʞʥʠʤ ʢʘʤʝʥʝʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʧʨʦʬʽʣʘʢʪʠʢʘ 

ʩʦʥʷʯʥʠʭ ʦʧʽʢʽʚ [97, 98]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʫʧʥʫ ʦʩʚʽʪʫ ʪʘ ʥʝʚʘʞʢʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ 

ʟʘʭʦʜʠ, ʙʘʛʘʪʦ ʣʶʜʝʡ ʚʩʝ ʱʝ ʟʚʝʨʪʘʶʪʴʩʷ ʟʘ ʣʽʢʫʚʘʥʥʷʤ ʩʦʥʷʯʥʠʭ ʦʧʽʢʽʚ ʜʦ 

ʤʽʩʮʝʚʠʭ ʚʽʜʜʽʣʝʥʴ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ [99] ʘʙʦ ʣʽʢʫʶʪʴ ʾʭ ʚʜʦʤʘ ʰʣʷʭʦʤ 

ʩʘʤʦʣʽʢʫʚʘʥʥʷ. 

ɺʽʪʠʣʽʛʦ ï ʧʦʰʠʨʝʥʝ ʭʨʦʥʽʯʥʝ ʧʦʨʫʰʝʥʥʷ ʧʽʛʤʝʥʪʘʮʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʪʨʘʪʦʶ ʧʽʛʤʝʥʪʘʮʽʾ. ʉʝʨʝʜ ʛʽʧʦʪʝʟ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʱʦʜʦ ʡʦʛʦ ʧʘʪʦʛʝʥʝʟʫ, 

ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʽʥʜʫʢʦʚʘʥʘ ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʤʝʣʘʥʦʮʠʪʽʚ. ʇʨʠ ʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʽ ɸʌʂ 

ʤʦʞʫʪʴ ʽʥʜʫʢʫʚʘʪʠ ʘʫʪʦʬʘʛʽʶ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʰʣʷʭʫ Nrf2 

ʤʝʣʘʥʦʮʠʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʧʦʩʠʣʶʻʪʴʩʷ ʬʝʨʦʧʪʦʟ, ʩʧʨʦʚʦʢʦʚʘʥʠʡ ʦʢʠʩʥʝʥʥʷʤ [100].  

ɯʩʥʫʶʪʴ ʨʦʙʦʪʠ ʱʦʜʦ ʨʦʣʽ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ 

ʧʘʪʦʛʝʥʝʟʽ ʘʫʪʦʽʤʫʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʦʛʥʠʱʝʚʽʡ ʘʣʦʧʝʮʽʾ [101, 

102]. ʆʧʠʩʘʥʦ, ʱʦ ʨʽʚʥʽ ʄɼɸ ʽ ʥʽʪʨʠʪʽʚ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʽʩʪʴ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʠ ʙʫʣʠ 

ʧʽʜʚʠʱʝʥʽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʮʠʭ ʧʘʮʽʻʥʪʽʚ, ʪʦʜʽ ʷʢ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʙʫʣʘ ʥʠʟʴʢʦʶ 

[103, 104]. 

ɿ ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ ʧʦʚôʷʟʘʥʝ ʟʘʛʦʻʥʥʷ ʨʘʥ ʽ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ. ʈʘʥʘ 
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ʰʢʽʨʠ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʝʧʽʜʝʨʤʽʩʫ, ʽ ʙʫʜʴ-ʷʢʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʪʢʘʥʠʥʠ ʟ ʧʦʨʫʰʝʥʥʷʤ ʘʥʘʪʦʤʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʽ ʚʪʨʘʪʦʶ ʬʫʥʢʮʽʾ ʤʦʞʥʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʨʘʥʫ [105]. ʅʝʫʩʢʣʘʜʥʝʥʝ ʟʘʛʦʻʥʥʷ ʥʝʽʥʬʽʢʦʚʘʥʦʾ, ʜʦʙʨʝ 

ʟʙʣʠʞʝʥʦʾ ʨʘʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʝʨʚʠʥʥʝ ʟʘʛʦʻʥʥʷ. ʗʢʱʦ ʧʨʦʮʝʩ ʟʘʛʦʻʥʥʷ ʚ ʮʽʡ 

ʨʘʥʽ ʧʦʨʫʰʫʻʪʴʩʷ ʽʥʬʝʢʮʽʻʶ, ʛʽʧʦʢʩʽʻʶ ʘʙʦ ʽʤʫʥʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ, ʧʦʯʠʥʘʻʪʴʩʷ 

ʚʪʦʨʠʥʥʝ ʟʘʛʦʻʥʥʷ. ʇʽʜ ʯʘʩ ʚʪʦʨʠʥʥʦʛʦ ʟʘʛʦʻʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ 

ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʝʧʽʪʝʣʽʟʘʮʽʷ ʥʦʚʦʾ ʪʢʘʥʠʥʠ. ʊʘʢʽ ʨʘʥʠ ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʽ 

ʜʦ ʽʥʬʝʢʮʽʡ ʽ ʟʘʛʦʶʶʪʴʩʷ ʧʦʚʽʣʴʥʦ [106, 107]. 

ɿʘʛʦʻʥʥʷ ʨʘʥ ʟʜʝʙʽʣʴʰʦʛʦ ʦʟʥʘʯʘʻ ʟʘʛʦʻʥʥʷ ʰʢʽʨʠ. ɺʦʥʦ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜʨʘʟʫ 

ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ ʽ ʤʦʞʝ ʪʨʠʚʘʪʠ ʨʦʢʘʤʠ. ʎʝʡ ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʮʝʩ 

ʚʢʣʶʯʘʻ ʢʣʽʪʠʥʥʽ, ʛʫʤʦʨʘʣʴʥʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʽ ʤʘʻ ʪʨʠ ʬʘʟʠ: ʟʘʧʘʣʝʥʥʷ, 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ [108]. ɹʫʜʴ-ʷʢʝ ʧʦʨʫʰʝʥʥʷ ʬʘʟ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʟʘʛʦʻʥʥʷ ʨʘʥʠ. ɿʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʥʘʩʝʣʝʥʥʷ ʩʪʨʘʞʜʘʻ 

ʚʽʜ ʘʥʦʤʘʣʽʡ ʟʘʛʦʻʥʥʷ ʨʘʥ, ʟʦʢʨʝʤʘ ʣʽʪʥʽ ʣʶʜʠ, ʭʚʦʨʽ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʪʘ ʪʽ, ʭʪʦ 

ʣʽʢʫʻʪʴʩʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʭʽʤʽʦ- ʘʙʦ ʧʨʦʤʝʥʝʚʦʶ ʪʝʨʘʧʽʻʶ [109].  

ɹʘʛʘʪʦ ʘʩʧʝʢʪʽʚ ʟʘʛʦʻʥʥʷ ʨʘʥ ʚʠʤʘʛʘʶʪʴ ʙʘʣʘʥʩʫ ʤʽʞ ʦʢʠʩʥʁ ʚʘʣʴʥʠʤʠ 

ʨʝʘʢʮʽʷʤʠ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ [110]. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʟʘʛʦʻʥʥʷ ʰʢʽʨʥʦʾ ʨʘʥʠ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʧʨʦʮʝʩʽʚ, ʽ ɸʌʂ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʟ ʥʠʭ. ʇʽʜ ʯʘʩ ʬʘʟʠ 

ʟʘʧʘʣʝʥʥʷ ʥʝʡʪʨʦʬʽʣʠ ʽʥʬʽʣʴʪʨʫʶʪʴ ʤʽʩʮʝ ʨʘʥʠ ʪʘ ʛʝʥʝʨʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ ʨʘʜʠʢʘʣʫ. ʂʨʦʚʦʪʝʯʘ ʧʽʜʚʠʱʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʣʽʟʘ ʪʘ ʽʥʜʫʢʫʻ 

ʫʪʚʦʨʝʥʥʷ ʛʽʜʨʦʢʩʠʣʫ ʪʘ ʧʝʨʦʢʩʠʥʽʪʨʠʣʫ [111]. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ̔h ʢʽʨʥʠʤʠ ʨʘʥʘʤʠ, ʱʦ 

ʧʦʛʘʥʦ ʟʘʛʦʶʶʪʴʩʷ, ʧʦʩʠʣʝʥʥʷ ʇʆʃ ʪʘ ʥʘʧʨʫʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʤʽʩʮʝʚʦ, ʘ ʡ ʫ ʢʨʦʚʽ [112]. 

ʋ ʥʘʫʢʦʚʽʡ ʧʝʨʽʦʜʠʮʽ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ ʧʘʪʦʛʝʥʝʟʫ ʡ 

ʥʠʟʢʠ ʽʥʰʠʭ ʰʢʽʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʫʯʘʩʪʴ ɸʌʂ ʫ 

ʨʦʟʚʠʪʢʫ ʧʣʦʩʢʦʛʦ ʣʠʰʘʶ [113]. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʢʦʧʠʯʝʥʥʷ ʘʢʨʦʣʝʾʥʫ (ʧʨʦʜʫʢʪʫ 

ʇʆʃ) ʫ ʰʢʽʨʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʘʩʢʫʣʽʪʦʤ ʜʨʽʙʥʠʭ ʩʫʜʠʥ, ʷʢʝ ʟʘʣʝʞʘʣʦ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ [114, 115]. ʇʦʜʽʙʥʠʡ ʟʚ'ʷʟʦʢ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʽ ʜʣʷ 

ʩʝʙʦʨʝʡʥʦʛʦ ʜʝʨʤʘʪʠʪʫ [116]. ʂʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʣʘʥʦʜʝʨʤʽʻʶ ʜʝʤʦʥʩʪʨʫʚʘʣʦ 
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ʟʥʘʯʥʝ ʧʦʨʫʰʝʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʾ ʨʽʚʥʦʚʘʛʠ [117]. ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʤʦʞʝ 

ʙʫʪʠ ʪʽʻʶ ʣʘʥʢʦʶ, ʯʝʨʝʟ ʷʢʫ ʥʝʟʜʦʨʦʚʘ ʰʢʽʨʘ ʛʦʣʦʚʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʛʫʙʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʚʦʣʦʩʩʷ, ʡʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ, ʫʪʨʠʤʘʥʥʷ ʪʘ ʟʘʤʽʥʠ [118]. 

 ʆʪʞʝ, ʧʨʠʢʣʘʜʠ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʫ ʰʢʽʨʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʩʪʴ 

ʮʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʦʨʤʘʣʴʥʽʡ ʪʘ ʧʘʪʦʣʦʛʽʯʥʽʡ ʬʽʟʽʦʣʦʛʽʾ ʰʢʽʨʠ. ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʷʢ ʣʘʥʢʘ ʧʘʪʦʛʝʥʝʟʫ ʙʘʛʘʪʴʦʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʘ 

ʽʥʽʮʽʶʻ ʽ ʧʽʜʪʨʠʤʫʻ ʟʘʧʘʣʝʥʥʷ, ʤʦʜʫʣʶʶʯʠ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ ʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ. 

 

 1.3. ɸʥʪʠʦʢʩʠʜʘʥʪʠ ʚ ʩʪʨʘʪʝʛʽʷʭ ʣʽʢʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ 

ʰʢʽʨʠ 

 

ɹʽʣʴʰʽʩʪʴ ʜʝʨʤʘʪʦʣʦʛʽʚ ʧʦʛʦʜʞʫʶʪʴʩʷ, ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʙʦʨʦʪʠʩʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʰʢʽʨʠ ɸʌʂ ʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʙʝʨʝʞʝʥʥʶ ʟʜʦʨʦʚʦʾ 

ʰʢʽʨʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʟ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʫʪʴ ʧʦʤôʷʢʰʠʪʠ 

ʩʪʘʨʽʥʥʷ ʰʢʽʨʠ, ʩʧʨʠʯʠʥʝʥʝ ʚʧʣʠʚʦʤ ʩʦʥʮʷ [119]. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʜʦʨʦʩʣʽ ʩʪʘʨʰʝ 45 ʨʦʢʽʚ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ʧʨʦʜʫʢʪʠ ʟ ʚʠʩʦʢʦʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʟʘʟʥʘʣʠ ʧʨʠʙʣʠʟʥʦ ʥʘ 10 % ʤʝʥʰʝ ʬʦʪʦʩʪʘʨʽʥʥʷ 

ʧʨʦʪʷʛʦʤ 15 ʨʦʢʽʚ, ʥʽʞ ʪʽ, ʭʪʦ ʩʧʦʞʠʚʘʚ ʧʨʦʜʫʢʪʠ ʟ ʥʠʟʴʢʦʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ 

ʟʜʘʪʥʽʩʪʶ.  

ʆʧʠʩʘʥʠʡ ʚʥʝʩʦʢ ʢʣʶʯʦʚʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʟʦʢʨʝʤʘ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, 

Ŭ-ʪʦʢʦʬʝʨʦʣʫ, ʨʝʪʠʥʦʣʫ, ʝʢʩʪʨʘʢʪʫ ʟʝʣʝʥʦʛʦ ʯʘʶ, ʢʦʝʥʟʠʤʫ Q10, ʨʝʩʚʝʨʘʪʨʦʣʫ, 

ʩʝʣʝʥʫ ʪʘ ʧʦʣʽʬʝʥʦʣʽʚ, ʫ ʜʦʛʣʷʜ ʟʘ ʰʢʽʨʦʶ [120]. ʅʘʧʨʠʢʣʘʜ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, 

ʚʽʜʦʤʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ ʪʘ ʬʦʪʦʟʘʭʠʩʪʫ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʩʤʝʪʠʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʧʨʦʪʠ ʩʪʘʨʽʥʥʷ ʰʢʽʨʠ 

[121].  

Ŭ-ʪʦʢʦʬʝʨʦʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʝʨʤʘʪʦʣʦʛʽʾ ʪʘ ʢʦʩʤʝʪʦʣʦʛʽʾ ʙʽʣʴʰʝ 50 ʨʦʢʽʚ 

[120]. ɺʦʜʥʦʯʘʩ ʽʩʥʫʻ ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙ ʦʙˇʨʫʥʪʦʚʫʚʘʣʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʜʦʟʫʚʘʥʥʷ ʪʘ ʢʣʽʥʽʯʥʽ ʧʦʢʘʟʘʥʥʷ 

ʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʝʨʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ [122]. ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 
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ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʥʫ ʰʢʽʨʠ ʪʘ ʚʦʣʦʩʩʷ ʨʦʟʨʦʙʣʝʥʽ ʜʽʻʪʠʯʥʽ ʜʦʙʘʚʢʠ ʟ Ŭ-ʪʦʢʦʬʝʨʦʣʦʤ 

ʽ ʩʝʣʝʥʦʤ [123]. ʗʢ ʜʦʜʘʪʢʦʚʘ ʪʝʨʘʧʽʷ Ŭ-ʪʦʢʦʬʝʨʦʣ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʘʪʦʧʽʯʥʦʤʫ 

ʜʝʨʤʘʪʠʪʽ ʟ ʦʛʣʷʜʫ ʥʘ ʡʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ ʪʘ ʥʠʟʴʢʫ 

ʪʦʢʩʠʯʥʽʩʪʴ [124]. 

ʈʝʪʠʥʦʣ, ʷʢʠʡ ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪ, ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ 

ʢʝʨʘʪʠʥʽʟʘʮʽʾ ʝʧʽʜʝʨʤʽʩʫ, ʧʦʢʨʘʱʫʻ ʩʪʨʫʢʪʫʨʫ ʨʦʛʦʚʦʛʦ ʰʘʨʫ, ʟʤʝʥʰʫʻ 

ʪʨʘʥʩʝʧʽʜʝʨʤʘʣʴʥʫ ʚʪʨʘʪʫ ʚʦʜʠ, ʨʝʜʫʢʫʻ ʦʟʥʘʢʠ ʬʦʪʦʩʪʘʨʽʥʥʷ [125]. ʂʦʩʤʝʮʝʚʪʠʢʘ 

ʟ ʨʝʪʠʥʦʣʦʤ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʘ ʷʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʩʪʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ, ʪʘʢ ʽ 

ʜʣʷ ʜʝʨʤʘʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʋ ʪʨʠʚʘʣʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʨʝʪʠʥʦʣ ʫ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʽʡ ʬʦʨʤʽ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʝʟʧʝʯʥʠʡ ʽ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʽ ʢʣʽʥʽʯʥʽ ʧʝʨʝʚʘʛʠ, ʧʦʚôʷʟʘʥʽ ʟ ʦʜʥʦʨʽʜʥʽʩʪʶ ʢʦʣɹʦʨʫ, 

ʪʦʥʫʩʫ, ʝʣʘʩʪʠʯʥʦʩʪʽ ʰʢʽʨʠ ʪʘ ʟʚʦʣʦʞʝʥʥʷ [125]. ɯʥʰʽ ʘʚʪʦʨʠ ʥʘʚʦʜʷʪʴ ʜʘʥʽ ʱʦʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʪʠʥʦʣʫ ʜʣʷ ʫʧʦʚʽʣʴʥʝʥʥʷ ʩʪʘʨʽʥʥʷ, ʧʦʷʩʥʶʶʯʠ ʡʦʛʦ ʝʬʝʢʪʠ 

ʚʪʨʫʯʘʥʥʷʤ ʫ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ [126]. ʅʦʚʽ ʥʘʥʦʬʦʨʤʠ ʜʣʷ ʜʦʩʪʘʚʢʠ ʨʝʪʠʥʦʣʫ ʪʘ 

ʨʝʪʠʥʦʾʜʽʚ ʟʙʽʣʴʰʫʶʪʴ ʾʭ ʧʨʦʥʠʢʥʝʥʥʷ ʚ h ʢʽʨʫ ̔  ʟʤʝʥʰʫʶʪʴ ʧʦʜʨʘʟʥʶʶʯʫ ʜʽʶ ʧʨʠ 

ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʚʝʥʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ [127]. 

ʂʦʝʥʟʠʤ Q10 ï ʮʝ ʞʠʨʦʨʦʟʯʠʥʥʘ ʤʦʣʝʢʫʣʘ, ʷʢʘ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʣʽʪʠʥʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʁʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ 

ʰʢʽʨʽ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʋʌ ʦʧʨʦʤʽʥʝʥʥʽ, ʬʦʪʦʩʪʘʨʽʥʥʽ ʪʘ ʚʽʢʦʚʦʤʫ ʩʪʘʨʽʥʥʽ ʰʢʽʨʠ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ex vivo ʪʘ in vivo ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʝʥʟʠʤʫ Q10 ʧʽʜʚʠʱʫʚʘʣʦ ʨʽʚʝʥʴ 

ʮʴʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʷʢ ʚ ʨʦʛʦʚʦʤʫ ʰʘʨʽ, ʪʘʢ ʽ ʚ ʛʣʠʙʰʠʭ ʰʘʨʘʭ ʰʢʽʨʠ. ʂʣʽʥʽʯʥʦ 

ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʢʦʝʥʟʠʤ Q10, ʟʤʝʥʰʫʚʘʣʦ ʦʟʥʘʢʠ 

ʩʪʘʨʽʥʥʷ ʰʢʽʨʠ [128, 129]. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʨʽʟʥʽ ʜʝʨʤʘʪʦʣʦʛʽʯʥʽ ʥʘʥʦʢʦʤʧʦʟʠʮʽʾ 

(ʤʽʢʨʦʝʤʫʣʴʩʽʶ, ʛʽʜʨʦʬʽʣʴʥʠʡ ʢʨʝʤ, ʝʤʫʣʛʝʣʴ) ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʰʢʽʨʥʦʛʦ ʙʘʨôʻʨʫ ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʢʦʝʥʟʠʤʫ Q10 ʫ ʰʢʽʨʫ [130, 131]. 

ɼʦʜʘʪʢʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʭʚʦʨʠʤ ʥʘ ʧʩʦʨʽʘʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʽʟ 

ʚʢʣʶʯʝʥʥʷʤ ʤʝʣʘʪʦʥʽʥʫ ʩʧʨʠʷʣʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʦʢʩʠʜʘʥʪʥʦʾ 

(ʟʥʠʞʝʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʨʽʚʥʽʚ ʄɼɸ, ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʝʧʪʠʜʽʚ ʽ ʬʨʘʢʮʽʡ 

ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ) ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʫ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ 

(ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʢʘʪʘʣʘʟʠ ʪʘ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ) [132]. 
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ʇʨʠʨʦʜʥʽ ʧʦʣʽʬʝʥʦʣʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ. ʆʢʨʽʤ 

ʥʘʡʚʽʜʦʤʽʰʦʛʦ ʝʬʝʢʪʫ ï ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ, ʚʦʥʠ ʚʠʷʚʣʷʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, 

ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʜʽʶ, ʟʥʠʞʫʶʪʴ ʨʠʟʠʢ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʇʦʣʽʬʝʥʦʣʠ ʧʦʢʘʟʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ  ̔

ʚʦʣʦʩʩʷ in vitro ʪʘ in vivo [133]. ʎʽ ʩʧʦʣʫʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʤʽʩʮʝʚʠʭ ʽ ʦʨʘʣʴʥʠʭ 

ʬʦʨʤʘʭ. ɼʦʢʘʟʦʚʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʣʽʬʝʥʦʣʠ ʟʝʣʝʥʦʛʦ ʯʘʶ ʤʦʞʫʪʴ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʣʽʢʫʚʘʥʥʽ ʘʥʦʛʝʥʽʪʘʣʴʥʠʭ ʙʦʨʦʜʘʚʦʢ. ɼʘʥʽ ʟ ʦʙʤʝʞʝʥʦʶ 

ʜʦʢʘʟʦʚʽʩʪʶ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʦʣʽʬʝʥʦʣʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʥʝʩʪʠ ʢʦʨʠʩʪʴ 

ʧʘʮʽʻʥʪʘʤ ʟ ʘʣʦʧʝʮʽʻʶ, ʚʫʣʴʛʘʨʥʠʤʠ ʚʫʛʨʘʤʠ, ʛʨʠʙʢʦʚʠʤʠ ʽʥʬʝʢʮʽʷʤʠ, 

ʛʽʧʝʨʧʽʛʤʝʥʪʘʮʽʻʶ ʘʙʦ ʬʦʪʦʩʪʘʨʽʥʥʷʤ ʰʢʽʨʠ [134]. ʇʨʦʚʦʜʠʣʦʩʷ ʚʠʚʯʝʥʥʷ 

ʥʫʪʨʠʮʝʚʪʠʯʥʠʭ ʝʬʝʢʪʽʚ ʧʦʣʽʬʝʥʦʣʽʚ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʠʭ ʨʦʩʣʠʥ ʫ ʬʦʪʦʟʘʭʠʩʪʽ 

ʰʢʽʨʠ, ʧʨʠ ʘʪʦʧʽʯʥʦʤʫ ʜʝʨʤʘʪʠʪʽ, ʧʩʦʨʽʘʟʽ ʪʘ ʭʨʦʥʽʯʥʽʡ ʢʨʦʧʠʚôʷʥʮʽ, ʷʢʝ ʧʦʢʘʟʘʣʦ 

ʢʦʨʠʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʜʦʧʦʤʽʞʥʦʾ ʪʝʨʘʧʽʾ ʮʠʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

[135]. ʇʦʣʽʬʝʥʦʣʠ ʦʣʽʚʢʦʚʦʾ ʦʣʽʾ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʟʘʛʦʻʥʥʷ ʨʘʥ ʰʢʽʨʠ ʧʨʠ 

ʜʽʘʙʝʪʽ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʩʧʨʠʷʣʠ ʟʘʢʨʠʪʪʶ ʨʘʥ, ʚʽʜʢʣʘʜʝʥʥʶ ʢʦʣʘʛʝʥʫ, 

ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʽʥʬʽʣʴʪʨʦʚʘʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʟʥʠʞʝʥʥʶ ʇʆʃ, ʧʝʨʝʢʣʶʯʠʣʠ 

ʤʘʢʨʦʬʘʛʠ ʥʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʬʝʥʦʪʠʧ [136]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʨʦʣʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʧʘʪʦʛʝʥʝʟʽ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʚ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ [137]. 

ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘʪʫʨʘʣʴʥʠʡ ʝʢʩʪʨʘʢʪ, ʙʘʛʘʪʠʡ ʥʘ ʧʦʣʽʬʝʥʦʣʴʥʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʥʘ ʧʨʝʜʤʝʪ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʠʛʥʘʣʴʥʽ ʤʦʣʝʢʫʣʠ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʰʢʽʨʥʦʛʦ ʙʘʨôʻʨʫ ʚ ʢʫʣʴʪʫʨʘʭ ʢʝʨʘʪʠʥʦʮʠʪʽʚ ʣʶʜʠʥʠ ʽ ʧʨʦʥʠʢʥʽʩʪʴ 

ʰʢʽʨʠ. ʇʦʨʷʜ ʟ ʮʠʤ, ʫ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʮʴʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʪʷʞʢʽʩʪʴ ʫʨʘʞʝʥʥʷ, ʬʫʥʢʮʽʶ ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ 

ʙʘʨôʻʨʫ ʪʘ ʩʚʝʨʙʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʪʦʧʽʯʥʠʤ ʜʝʨʤʘʪʠʪʦʤ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʘʩʽʙ ʟʤʝʥʰʫʻ ʝʢʩʧʨʝʩʽʶ ʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʢʝʨʘʪʠʥʦʮʠʪʘʭ ʽ 

ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʙʘʨôʻʨʥʠʭ ʤʦʣʝʢʫʣ, ʘ ʪʘʢʦʞ ʧʦʩʣʘʙʣʶʻ ʩʚʝʨʙʽʞ, ʧʦʢʨʘʱʫʻ 

ʙʘʨôʻʨʥʫ ʬʫʥʢʮʽʶ ʪʘ ʛʽʜʨʘʪʘʮʽʶ ʰʢʽʨʥʠʭ ʫʨʘʞʝʥʴ ʫ ʭʚʦʨʠʭ [137]. 

ʂʚʝʨʮʝʪʠʥ (ʨʦʩʣʠʥʥʠʡ ʧʦʣʽʬʝʥʦʣ, ʙʽʦʬʣʘʚʦʥʦʾʜ) ̒  ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʽ ʷʢ ʪʘʢʠʡ 

ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʧʨʦʪʠʘʣʝʨʛʽʯʥʫ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʧʨʦʪʠʚʽʨʫʩʥʫ ʜʽʶ. 
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ʇʨʝʜʩʪʘʚʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʨʦʣʽ ʢʚʝʨʮʝʪʠʥʫ ʚ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʫʢʣʶʯʘʶʯʠ ʟʘʭʠʩʪ ʚʽʜ 

ʩʪʘʨʽʥʥʷ ʪʘ ʋʌ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʩʪʠʤʫʣʷʮʽʶ ʟʘʛʦʻʥʥʷ ʨʘʥ, ʟʥʠʞʝʥʥʷ ʤʝʣʘʥʦʛʝʥʝʟʫ 

[138]. ʂʚʝʨʮʝʪʠʥ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʪʝʨʘʧʝʚʪʠʯʥʠʤ ʘʛʝʥʪʦʤ ʜʣʷ ʩʠʤʧʪʦʤʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʘʪʦʧʽʯʥʠʤ ʜʝʨʤʘʪʠʪʦʤ, ʟʘʚʜʷʢʠ ʧʨʦʪʠʟʘʧʘʣʴʥʽʡ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽʡ 

ʘʢʪʠʚʥʦʩʪʽ ʨʘʟʦʤ ʽʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʟʘʛʦʻʥʥʷ ʨʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʣʷʭʽʚ ERK1/2 

MAPK ʽ NF-əB [139]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʢʫʚʘʥʥʷ ʢʚʝʨʮʝʪʠʥʦʤ ʧʨʠʛʥʽʯʫʚʘʣʦ 

ʽʥʜʫʢʦʚʘʥʫ ʋʌ ʧʨʦʤʝʥʷʤʠ ʤʘʪʨʠʢʩʥʫ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʫ-1 ʽ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʫ-2 ʽ 

ʟʘʧʦʙʽʛʘʣʦ ʋʌ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʽʡ ʜʝʛʨʘʜʘʮʽʾ ʢʦʣʘʛʝʥʫ ʚ ʪʢʘʥʠʥʘʭ ʰʢʽʨʠ ʣʶʜʠʥʠ. 

ʂʚʝʨʮʝʪʠʥ ʚʠʷʚʣʷʚ ʧʦʪʫʞʥʠʡ ʽʥʛʽʙʫʚʘʣʴʥʠʡ ʝʬʝʢʪ ʱʦʜʦ ʽʥʜʫʢʦʚʘʥʦʛʦ ʋʌ 

ʧʨʦʤʝʥʷʤʠ ʙʽʣʢʘ-ʘʢʪʠʚʘʪʦʨʘ 1, ʘʢʪʠʚʥʦʩʪʽ NF-əB ʪʘ ʽʥʰʠʭ ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ, 

ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʟʘʭʠʩʥʽ ʝʬʝʢʪʠ ʚʽʜ ʩʪʘʨʽʥʥʷ ʰʢʽʨʠ ʪʘ ʟʘʧʘʣʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʠʭ ʋʌ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. [140].  

Propionibacterium acnes ʻ ʢʣʶʯʦʚʠʤ ʧʘʪʦʛʝʥʦʤ ʰʢʽʨʠ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʟʘʧʘʣʝʥʥʷ ʧʨʠ ʘʢʥʝ. ʂʚʝʨʮʝʪʠʥ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʛʥʽʯʫʻ 

ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʢʣʽʪʠʥʘʭ, ʩʪʠʤʫʣʴʦʚʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʦʤ. 

ɯn vivo ʚʽʥ ʟʤʝʥʰʠʚ ʤʽʩʮʝʚʫ ʨʝʘʢʮʽʶ ʥʘ ʚʚʝʜʝʥʥʷ P. acnes ʣʘʙʦʨʘʪʦʨʥʠʤ ʪʚʘʨʠʥʘʤ 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʚʝʨʮʝʪʠʥ ʤʦʞʝ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤ 

ʪʝʨʘʧʝʚʪʠʯʥʠʤ ʟʘʩʦʙʦʤ ʧʨʦʪʠ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ, ʚʠʢʣʠʢʘʥʦʛʦ P. acnes, ʽ ʤʦʞʝ ʤʘʪʠ 

ʚʽʜʧʦʚʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʬʘʨʤʘʮʝʚʪʠʮʽ ʪʘ ʢʦʩʤʝʪʠʮʽ [141].  

ʇʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ 

ʰʢʽʨʠ ʧʨʦʙʣʝʤʫ ʩʪʘʥʦʚʠʪʴ ʩʣʘʙʢʘ ʨʦʟʯʠʥʥʽʩʪʴ ʢʚʝʨʮʝʪʠʥʫ, ʱʦ ʥʘʤʘʛʘʶʪʴʩʷ 

ʧʦʜʦʣʘʪʠ ʩʪʚʦʨʝʥʥʷʤ ʡʦʛʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ [142]. ʈʝʟʦʨʙʪʠʚʥʘ 

ʜʽʷ ʢʚʝʨʮʝʪʠʥʫ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʰʢʽʨʽ, ʱʦ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʟ ʚʽʜʪʚʦʨʝʥʥʷʤ ʥʽʪʨʘʪʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ ʾʾ ʢʦʨʝʢʮʽʾ 

ʢʚʝʨʮʝʪʠʥʦʤ ʪʘ L-ʘʨʛʽʥʽʥʦʤ [143]. 

ɸʥʦʤʘʣʴʥʘ ʛʝʥʝʨʘʮʽʷ ɸʌʂ ʚʚʘʞʘʻʪʴʩʷ ʧʨʠʯʠʥʦʶ ʭʨʦʥʽʟʘʮʽʾ ʨʘʥ ʰʢʽʨʠ, ʱʦ 

ʧʦʛʘʥʦ ʧʽʜʜʘʶʪʴʩʷ ʣʽʢʫʚʘʥʥʶ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʛʽʜʨʦʛʝʣʽ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʧʽʜʚʠʱʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʪʘ ʩʧʨʠʷʶʪʴ 

ʟʘʛʦʻʥʥʶ ʨʘʥ [144]. ɻʽʜʨʦʛʝʣʴ ʢʘʨʙʦʢʩʠʤʝʪʠʣʭʽʪʦʟʘʥʫ, ʷʢʠʡ ʝʣʽʤʽʥʫʚʘʚ ɸʌʂ, ʙʫʚ 



45 

 

ʢʦʨʠʩʥʠʡ ʜʣʷ ʟʘʛʦʻʥʥʷ ʦʧʽʢʦʚʠʭ ʨʘʥ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ [!45]. 

N-ʘʮʝʪʠʣʮʠʩʪʝʾʥ ï ʮʝ ʪʽʦʣʦʚʘ ʩʧʦʣʫʢʘ, ʷʢʘ ʜʽʻ ʷʢ ʜʦʥʦʨ ʮʠʩʪʝʾʥʫ, ʱʦ ʚʝʜʝ ʜʦ 

ʧʦʧʦʚʥʝʥʥʷ ʧʫʣʫ ʛʣʫʪʘʪʽʦʥʫ ʽ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʜʽʻ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪ. ɺʽʥ ʪʘʢʦʞ ʤʘʻ 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ, ʟʤʽʥʶʻ ʨʽʚʝʥʴ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ, ʧʨʠʛʥʽʯʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʢʝʨʘʪʠʥʦʮʠʪʽʚ ʽ ʚʠʢʣʠʢʘʻ ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ [146]. ɿʘʚʜʷʢʠ ʮʠʤ 

ʝʬʝʢʪʘʤ N-ʘʮʝʪʠʣʮʠʩʪʝʾʥ ʟʥʘʡʰʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʢʽʣʴʢʦʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʫ ʩʠʩʪʝʤʥʽʡ ʪʘ ʤʽʩʮʝʚʽʡ ʬʦʨʤʽ. ʇʨʝʧʘʨʘʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ 

ʜʦʧʦʤʽʞʥʠʡ ʟʘʩʽʙ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʪʦʢʩʠʯʥʠʡ ʝʧʽʜʝʨʤʘʣʴʥʠʡ 

ʥʝʢʨʦʣʽʟ, ʩʠʥʜʨʦʤ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʜʦ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʽʭʪʽʦʟʠ, ʢʦʥʪʘʢʪʥʠʡ 

ʜʝʨʤʘʪʠʪ, ʘʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪ, ʤʝʣʘʟʤʘ, ʧʩʝʚʜʦʧʦʨʬʽʨʽʷ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʟʘʛʦʻʥʥʷ ʨʘʥ ʽ ʘʣʦʧʝʮʽʷ [147]. ɺʽʥ ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʚʽʜ 

ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ, ʚʠʢʣʠʢʘʥʦʛʦ ʨʘʜʽʘʮʽʻʶ, ʚʢʣʶʯʘʶʯʠ ʬʦʪʦʩʪʘʨʽʥʥʷ, 

ʬʦʪʦʢʘʥʮʝʨʦʛʝʥʝʟ ʽ ʨʘʜʽʘʮʽʡʥʠʡ ʜʝʨʤʘʪʠʪ. ɻʝʣʽ ʟ N-ʘʮʝʪʠʣʮʠʩʪʝʾʥʦʤ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʰʢʽʨʥʠʭ ʨʘʥ [148, 149]. 

ʆʪʞʝ, ʫ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʤʽʩʮʝʚʦʛʦ ʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ ʰʢʽʨʦʶ ʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʍʦʯʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʝʚʥʦʛʦ 

ʢʦʣʘ ʰʢʽʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʦʥʠ ʯʘʩʪʽʰʝ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʜʦʧʦʤʽʞʥʦʾ ʪʝʨʘʧʽʾ. ɺ 

ʦʩʥʦʚʥʦʤʫ, ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʨʦʜʥʽ 

ʩʧʦʣʫʢʠ ʪʘ ʾʭ ʩʠʥʪʝʪʠʯʥʽ ʘʥʘʣʦʛʠ. ɿ ʯʠʩʣʘ ʩʠʥʪʝʪʠʯʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ 

ʜʝʨʤʘʪʦʣʦʛʽʾ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ N-ʘʮʝʪʠʣʮʠʩʪʝʾʥ. ʄʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʜʦʜʘʪʢʦʚʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʦʰʫʢʦʤ ʘʜʝʢʚʘʪʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. 

ʉʪʘʙʽʣʽʟʘʮʽʷ ʧʨʦʜʫʢʪʫ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʯʘʩʪʦ 

ʥʝʩʪʘʙʽʣʴʥʽ ʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʥʝʘʢʪʠʚʥʠʤʠ, ʥʝ ʜʦʩʷʛʥʫʚʰʠ ʤʝʪʠ. ɺʦʥʠ ʧʦʚʠʥʥʽ 

ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʚʙʠʨʘʪʠʩʷ ʚ ʰʢʽʨʫ, ʜʦʩʷʛʘʪʠ ʮʽʣʴʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʘʢʪʠʚʥʽʡ ʬʦʨʤʽ ʪʘ 

ʟʘʣʠʰʘʪʠʩʷ ʪʘʤ ʜʦʩʪʘʪʥʴʦ ʜʦʚʛʦ, ʱʦʙ ʥʘʜʘʪʠ ʙʘʞʘʥʠʡ ʝʬʝʢʪ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʪʦʧʽʯʥʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ 

ʩʠʥʪʝʪʠʯʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. ʊʦʤʫ 

ʤʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪ ɽʄɻʇʉ, ʷʢʠʡ ʤʘʻ ʚʠʩʦʢʫ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʨʝʛʫʣʶʻ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ, ʟʘʙʝʟʧʝʯʫʻ ʮʠʪʦʧʨʦʪʝʢʮʽʶ 
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ʪʘ ʤʘʻ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ [13], ʧʨʦʧʦʥʫʶʯʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ ʛʝʣʶ, 

ʷʢʠʡ ʚʠʚʽʣʴʥʷʻ ʘʢʪʠʚʥʫ ʨʝʯʦʚʠʥʫ ʚ ʤʦʜʝʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɻʦʣʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʨʦʙʦʪʠ ʩʪʘʣʘ ʧʝʨʝʚʽʨʢʘ ʘʢʪʠʚʥʦʩʪʽ ʟʘʟʥʘʯʝʥʦʛʦ ʛʝʣʶ ʧʨʠ ʭʽʤʽʯʥʽʡ ʜʝʧʽʣʷʮʽʾ, 

ʛʦʩʪʨʦʤʫ ʋʌ ʦʧʨʦʤʽʥʝʥʥʽ ʰʢʽʨʠ, ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʤʫ ʜʝʨʤʘʪʠʪʽ ʪʘ ʣʽʢʫʚʘʥʥʽ 

ʰʢʽʨʥʦʾ ʨʘʥʠ, ʚ ʧʘʪʦʛʝʥʝʟʽ ʷʢʠʭ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʟʘʧʘʣʝʥʥʷʤ. 

ʆʩʢʽʣʴʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʤʘʶʪʴ ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [150, 151], ʤʠ 

ʪʘʢʦʞ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʩʧʦʨʽʜʥʝʥʠʡ ʜʦ ɽʄɻʇʉ ʧʨʝʧʘʨʘʪ ʝʤʦʢʩʠʧʽʥ 

(ʤʝʪʠʣʝʪʠʣʧʽʨʠʜʠʥʦʣ) ʤʘʻ ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʤʦʞʝ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʯʫʪʣʠʚʽʩʪʴ ʢʣʽʥʽʯʥʦʛʦ ʽʟʦʣʷʪʫ ʩʪʘʬʽʣʦʢʦʢʘ ʜʦ ʭʣʦʨʘʤʬʝʥʽʢʦʣʫ [152, 153], ʘ ʩʘʤ 

ɽʄɻʇʉ ʟʜʘʪʥʠʡ ʧʦʩʠʣʶʚʘʪʠ ʝʬʝʢʪ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʦʪʠ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [154]. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʤʠ ʧʨʘʛʥʫʣʠ ʧʦʛʣʠʙʠʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ɽʄɻʇʉ, ʷʢʘ ʻ ʧʦʪʝʥʮ̔ ʡʥʦ ʢʦʨʠʩʥʦʶ ʧʨʠ ʜʝʨʤʘʪʦʣʦʛʽʯʥʽʡ 

ʧʘʪʦʣʦʛʽʾ. 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 1: 
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its update. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 121768; ʜʘʪʘ 

ʨʝʻʩʪʨʘʮʽʾ. 08.12.2023. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

 

 2.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʧʝʨʝʚʽʨʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ɽʄɻʇʉ ʧʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ɺʽʥ ʫʢʣʶʯʘʚ 

ʥʘʩʪʫʧʥʽ ʩʪʘʜʽʾ: ɯ ï ʢʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ɯɯ ï ʧʨʠʛʦʪʫʚʘʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʢʦʤʧʦʟʠʮʽʾ ʫ ʬʦʨʤʽ ʛʝʣʶ, ɯɯɯ ï ʬʘʨʤʘʮʝʚʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʶ, IV ï ʚʠʚʯʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʄɻʇʉ ʽ ʛʝʣʶ ʟ 

ʥʠʤ, V ï ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʽʚ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʣʶ ʟ ɽʄɻʇʉ ʥʘ ʤʦʜʝʣʷʭ 

ʧʘʪʦʣʦʛʽʾ ʰʢʽʨʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ (ʭʽʤʽʯʥʘ ʜʝʧʽʣʷʮʽʷ, ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ, 

ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ, ʰʢʽʨʥʘ ʨʘʥʘ). 

ɽʢʩʧʝʨʠʤʝʥʪʠ in vivo ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ 134 ʙʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʤʘʩʦʶ 185-

215 ʛ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ 4 ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ: ʩʝʨʽʷ 1 ï ʤʦʜʝʣʶʚʘʥʥʷ ʭʽʤʽʯʥʦʾ 

ʜʝʧʽʣʷʮʽʾ ʪʘ ʾʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ ʛʝʣʝʤ ɽʄɻʇʉ (50 ʱʫʨʽʚ); 2 ï ʛʦʩʪʨʝ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʡʦʛʦ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ ʛʝʣʝʤ ɽʄɻʇʉ (50 ʱʫʨʽʚ); 3 ï  ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʪʘ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ ʛʝʣʝʤ ɽʄɻʇʉ (25 ʰʫʨʽʚ); 4 ï 

ʤʦʜʝʣʶʚʘʥʥʷ ʰʢʽʨʥʦʾ ʨʘʥʠ ʪʘ ʾʾ ʤʽʩʮʝʚʝ ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ (9 ʱʫʨʽʚ). ɺʦʥʠ 

ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʙʽʦʝʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʱʦʜʦ ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ (ʉʪʨʘʩʙʫʨʛ, 1986 ʨ.) ʪʘ ɼʠʨʝʢʪʠʚʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ 2010/10/63 EU ʽ ʥʝ ʚʠʢʣʠʢʘʣʠ ʟʘʧʝʨʝʯʝʥʴ ʂʦʤʽʩʽʾ ʟ ʝʪʠʯʥʠʭ 

ʧʠʪʘʥʴ ʪʘ ʙʽʦʝʪʠʢʠ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ 

ˉ234 ʚʽʜ 25 ʩʽʯʥʷ 2025 ʨʦʢʫ).  

ʊʚʘʨʠʥ ʫʪʨʠʤʫʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ, ʧʨʠʪʦʯʥʦ-ʚʠʪʷʞʥʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +18-21 ʦʉ ʫ 

ʧʣʘʩʪʤʘʩʦʚʠʭ ʢʣʽʪʢʘʭ ʧʦ 4-5 ʪʚʘʨʠʥ. ʈʘʮʽʦʥ ʩʢʣʘʜʘʚ ʟʙʘʣʘʥʩʦʚʘʥʫ ʢʦʨʤʦʚʫ ʩʫʤʽʰ 

ʪʘ ʦʭʦʣʦʜʞʝʥʫ ʧʨʦʢʠʧôʷʯʝʥʫ ʚʦʜʫ ʟʘ ʧʦʪʨʝʙʦʶ ʟ ʘʚʪʦʤʘʪʠʯʥʠʭ ʧʦʾʣʦʢ ʋ ʩʝʨʽʷʭ 
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ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ, ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ 

ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʪʚʘʨʠʥ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʽʥʪʘʢʪʥʽ, ʢʦʥʪʨʦʣʴ 

(ʤʦʜʝʣʴʥʘ ʧʘʪʦʣʦʛʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʩʽʷ ï ʦʩʥʦʚʠ ʛʝʣʶ) ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ 

ʢʦʨʝʢʮʽʷ (ʧʦ 5 ʱʫʨʽʚ). ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʾʭ ʙʫʣʦ ʘʜʘʧʪʦʚʘʥʦ ʜʦ 

ʭʝʥʜʣʽʥʛʫ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ. ʋʩʽ ʙʦʣʽʩʥʽ ʧʨʦʮʝʜʫʨʠ ʪʘ ʝʚʪʘʥʘʟʽʶ ʪʚʘʨʠʥ ʚʠʢʦʥʫʚʘʣʠ 

ʧʽʜ ʥʘʨʢʦʟʦʤ ʪʽʦʧʝʥʪʘʣʦʤ ʥʘʪʨʽʶ (ɺɸʊ çʂʠʾʚʤʝʜʧʨʝʧʘʨʘʪè, ʋʢʨʘʾʥʘ) ʚ ʜʦʟʽ 

50 ʤʛ/ʢʛ. ʑʫʨʽʚ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʪʝʨʤʽʥʘʣʴʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ [155]. 

ʌʘʨʤʘʢʦʣʦʛʽʯʥʫ ʢʦʨʝʢʮʽʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʜʦʩʣʽʜʘʭ in vivo 

ʟʜʽʡʩʥʶʚʘʣʠ 5 % ʛʝʣʝʤ ɽʄɻʇʉ. ʉʫʙʩʪʘʥʮʽʶ ɽʄɻʇʉ (ʘʥʪʠʦʢʩʠʜʘʥʪ, ʢʦʜ ɸʊʍ: 

N07XX) ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚʽʜ ʚʠʨʦʙʥʠʢʘ (ʊʆɺ çʄʽʢʨʦʭʽʤè, ʋʢʨʘʾʥʘ). ɻʝʣʝʫʪʚʦʨʶʶʯʽ 

ʪʘ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ ʙʫʣʠ ʥʘʩʪʫʧʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʤʝʪʘʙʽʩʫʣʴʬʽʪ ʥʘʪʨʽʶ, ʩʧʠʨʪ 

ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʪʘ ʪʨʠʩ(ʛʽʜʨʦʢʩʠʤʝʪʠʣ)ʘʤʽʥʦʤʝʪʘʥ ʚʠʨʦʙʥʠʮʪʚʘ Merck KGaA 

(ʅʽʤʝʯʯʠʥʘ), ʢʘʨʙʦʤʝʨ-940 ʚʠʨʦʙʥʠʮʪʚʘ Lipotec (ɯʪʘʣʽʷ). ʋ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣ̔ ʜʘʭ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʯʠʥ ɽʄɻʇʉ. ʇʨʝʧʘʨʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʚ ʨʽʟʥʠʭ 

ʩʝʨʽʷʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʩʣʫʛʫʚʘʣʠ: ʤʘʟʴ çʅʝʦʤʽʮʠʥ ʧʣʶʩè (ʌʂ ʊʆɺ ɿʜʦʨʦʚ'ʷ, 

ʋʢʨʘʾʥʘ), ʷʢʘ ʤʽʩʪʠʪʴ ʙʘʮʠʪʨʘʮʠʥ ʮʠʥʢʫ (250 ʄʆ/ʛ) ʪʘ ʥʝʦʤʽʮʠʥʫ ʩʫʣʴʬʘʪ 

(5000 ʄʆ/ʛ), ʥʽʩʪʘʪʠʥʦʚʘ ʤʘʟʴ (100000 ʆɼ/ʛ) (ɸʊ çʃʫʙʥʠʬʘʨʤè, ʋʢʨʘʾʥʘ), 2 % 

ʥʘʰʢʽʨʥʠʡ ʨʦʟʯʠʥ ʤʽʥʦʢʩʠʜʠʣʫ (ɼʝʨʤʘʪʦʣʦʛʽʯʥʠʡ ʟʘʩʽʙ. ʂʦʜ ɸʊʍ: D11A X01; 

Industrial Pharmaceutics Cantabria, S.A., ɯʩʧʘʥʽʷ), 5 % ʤʘʟʴ ʧʘʥʪʝʥʦʣʫ (ʜʝʢʩʧʘʥʪʝʥʦʣ, 

ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʠʡ ʟʘʩʽʙ, ʢʦʜ ɸʊʍ: D03AX03; çʍʝʤʦʬʘʨʤè ɸɼ, ʉʝʨʙʽʷ), ʤʘʟʴ 

ʧʨʝʜʥʽʟʦʣʦʥʫ 0,5 % (ʂʦʨʪʠʢʦʩʪʝʨʦʾʜ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʝʨʤʘʪʦʣʦʛʽʾ. ʇʨʝʜʥʽʟʦʣʦʥ. 

ʂʦʜ ɸʊʍ: D07ɸ ɸ03; ʏɽʈɺʆʅɸ ɿɯʈʂɸ ʇɸʊ ʍɯʄɿɸɺʆɼ, ʋʢʨʘʾʥʘ). 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ: 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ Ulab 102 (ʂʠʪʘʡ) ʪʘ Ulab 101 (ʂʠʪʘʡ), ʨʅ-ʤʝʪʨ, ʝʣʝʢʪʨʦʥʥʽ 

ʪʝʨʝʟʠ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ, ʘʚʪʦʤʘʪʠʯʥʽ ʚʘʨʽʧʽʧʝʪʢʠ. ɯʥʰʝ ʦʙʣʘʜʥʘʥʥʷ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʤʽʢʨʦʩʢʦʧʦʤ Olimpus BX41 (Olimpus, ʗʧʦʥʽʷ), ʮʠʬʨʦʚʦʶ ʢʘʤʝʨʦʶ 

iPhone 14 pro, ʮʠʬʨʦʚʠʤ ʪʨʠʭʦʩʢʦʧʦʤ Firefly DE330T (ʉʐɸ), ʤʘʛʥʽʪʥʦʶ ʤʽʰʘʣʢʦʶ 

ʃʄʄ-2 (ʂʠʪʘʡ), ʫʩʪʘʥʦʚʢʦʶ ʋʈʉʂ-7ʥ-22 (ʈʌ), ʋʌ ʣʘʤʧʦʶ Cleo Compact Isolde 

(Philips, ʅʽʤʝʯʯʠʥʘ), ʮʝʥʪʨʠʬʫʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʶ, ʪʝʨʤʦʩʪʘʪʦʤ, ʧʦʙʫʪʦʚʠʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ, ʘʚʪʦʢʣʘʚʦʤ. 
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 2.2. ʉʢʣʘʜ ʽ ʣʘʙʦʨʘʪʦʨʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʝʣʶ 

 

ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʢʦʤʧʦʟʠʮʽʶ ʫ ʬʦʨʤʽ ʛʝʣʶ, ʷʢʘ ʤʽʩʪʠʣʘ ʚ 100 ʛ 

ʬʦʨʤʠ ʷʢ ʦʩʥʦʚʥʫ ʨʝʯʦʚʠʥʫ ɽʄɻʇʉ 2,5-7,5 ʛ, ʷʢ ʜʦʧʦʤʽʞʥʽ ʪʘ ʬʦʨʤʦʫʪʚʦʨʶʶʯʽ 

ʨʝʯʦʚʠʥʠ: ʥʘʪʨʽʶ ʤʝʪʘʙʽʩʫʣʴʬʽʪ 0,5-1,0 ʛ, ʩʧʠʨʪ ʧʦʣʽʚʽʥʽʣʦʚʠʡ 1,0 ʛ, ʢʘʨʙʦʤʝʨ-940 

2,0 ʛ, ʪʨʠʩ(ʛʽʜʨʦʢʩʠʤʝʪʠʣ)ʘʤʽʥʦʤʝʪʘʥ 2,8 ʛ ʪʘ ʚʦʜʫ ʜʠʩʪʠʣʴʦʚʘʥʫ (ʨʝʰʪʘ). ʋ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʟʥʘʯʝʥʠʡ ʛʝʣʴ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 5 % ʟ ʜʦʜʘʚʘʥʥʷʤ ʦʣʽʾ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ (2,0 ʛ). 

ʆʩʥʦʚʥʘ ʨʝʯʦʚʠʥʘ ʛʝʣʶ ɽʄɻʇʉ ʚʽʜʦʤʘ ʚ ʤʝʜʠʮʠʥʽ ʷʢ ʧʨʝʧʘʨʘʪ çʄʝʢʩʠʜʦʣè, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʩʠʥʪʝʪʠʯʥʠʡ 

ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪ), ʥʠʟʴʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʪʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʣʽʥʽʮʽ 

ʧʨʠ ʥʝʚʨʦʣʦʛʽʯʥʽʡ ʪʘ ʢʘʨʜʽʦʣʦʛʽʯʥʽʡ ʧʘʪʦʣʦʛʽʾ ʚʩʝʨʝʜʠʥʫ ʽ ʧʘʨʝʥʪʝʨʘʣʴʥʦ [156]. 

ɺʦʜʥʦʯʘʩ ʚʦʥʘ ʤʘʻ ʚʣʘʩʥʫ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʽ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ [157].  

ʅʘʪʨʽʶ ʤʝʪʘʙʽʩʫʣʴʬʽʪ ʩʣʫʛʫʻ ʩʪʘʙʽʣʽʟʘʪʦʨʦʤ ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ. ɺʽʥ ʚʽʜʦʤʠʡ 

ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪ, ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ ʽ ʢʦʥʩʝʨʚʘʥʪ ʫ ʭʘʨʯʦʚʽʡ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʦʧʦʤʽʞʥʘ ʨʝʯʦʚʠʥʘ ʽʥôʻʢʮʽʡʥʠʭ ʽ ʪʘʙʣʝʪʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ 

[158]. ʉʠʥʪʝʪʠʯʥʽ ʧʦʣʽʤʝʨʥʽ ʩʧʦʣʫʢʠ ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ ʪʘ ʢʘʨʙʦʤʝʨ-940 

ʙʽʦʩʫʤʽʩʥʽ ʟʽ ʰʢʽʨʦʶ ʪʘ ʩʣʠʟʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ, ʭʽʤʽʯʥʦ ʽʥʜʠʬʝʨʝʥʪʥʽ ʩʪʦʩʦʚʥʦ 

ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʤʘʶʪʴ ʛʝʣʝʫʪʚʦʨʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʤʽʢʨʦʙʥʫ ʯʠʩʪʦʪʫ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʧʘʭʫ ʪʘ ʢʦʣʴʦʨʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʩʤʝʪʠʮʽ ʪʘ ʬʘʨʤʘʮʽʾ [159, 160, 161]. 

ʊʨʠʩ(ʛʽʜʨʦʢʩʠʤʝʪʠʣ)ʘʤʽʥʦʤʝʪʘʥ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʨʦʣʴ ʥʝʡʪʨʘʣʽʟʘʪʦʨʘ, ï ʥʝʪʦʢʩʠʯʥʘ 

ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʤʦʞʝ ʚʚʦʜʠʪʠʩʴ ʧʘʨʝʥʪʝʨʘʣʴʥʦ ʧʨʠ ʤʝʪʘʙʦʣʽʯʥʦʤʫ ʘʮʠʜʦʟʽ 

[162, 163]. 

ʋʩʽ ʽʥʛʨʝʜʽʻʥʪʠ ʟʚʘʞʫʚʘʣʠ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʪʝʨʝʟʘʭ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʯʝʪʚʝʨʪʦʛʦ 

ʟʥʘʢʫ. ʈʦʟʯʠʥʷʣʠ ʫ ʚʦʜʽ (2/5 ʧʦʪʨʽʙʥʦʾ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ) ʩʫʙʩʪʘʥʮʽʶ ɽʄɻʇʉ ʪʘ 

ʥʘʪʨʽʶ ʤʝʪʘʙʽʩʫʣʴʬʽʪ. ʆʢʨʝʤʦ ʨʦʟʯʠʥʷʣʠ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ 

ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ ʫ 2/5 ʧʦʪʨʽʙʥʦʾ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʽ ʟʤʽʰʫʚʘʣʠ ʦʜʝʨʞʘʥʽ 

ʨʦʟʯʠʥʠ. ɼʦʜʘʚʘʣʠ ʥʝʚʝʣʠʢʠʤʠ ʧʦʨʮʽʷʤʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ 

ʢʘʨʙʦʤʥʝʨ-940 ʽ ʨʦʟʯʠʥ ʪʨʠʩ(ʛʽʜʨʦʢʩʠʤʝʪʠʣ)ʘʤʽʥʦʤʝʪʘʥʫ ʚ 1/5 ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 



50 

 

ʚʦʜʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʝʣʶ. ɿʘ ʧʦʪʨʝʙʠ, ʚʚʦʜʠʣʠ ʚ ʛʝʣʴ ʦʣʽʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ʷʢ 

ʜʦʧʦʤʽʞʥʫ ʨʝʯʦʚʠʥʫ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. ɻʦʪʫʚʘʣʠ ʛʝʣʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʛʥʽʪʥʫ ʤʽʰʘʣʢʫ ʟ ʬʫʥʢʮʽʻʶ ʥʘʛʨʽʚʘʥʥʷ 

ʃʄʄ-2 (ʂʠʪʘʡ) ʪʘ ʫʣʴʪʨʘʟʚʫʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʦʤʦʛʝʥʥʦʩʪʽ ʽ ʩʪʝʨʠʣʴʥʦʩʪʽ 

ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ (30 ʩ ʧʨʠ 25 ʢɻʮ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʩʪʘʥʦʚʢʠ ʤʝʜʠʯʥʦʾ ʋʈʉʂ-7ʥ-22. 

ʆʜʝʨʞʘʥʽ ʟʨʘʟʢʠ ʛʝʣʶ ʟʙʝʨʽʛʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʙʫʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

 2.3. ʄʦʜʝʣʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʾʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ  

 

 ʍʽʤʽʯʥʘ ʜʝʧʽʣʷʮʽʷ. ɼʽʣʷʥʢʫ ʩʧʠʥʠ ʱʫʨʽʚ ʧʣʦʱʝʶ 8 ʩʤ ʭ 4 ʩʤ ʦʙʨʦʙʣʷʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʦʛʦ ʜʝʧʽʣʷʮʽʡʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʦʩʥʦʚʽ ʢʘʣʽʶ ʪʽʦʛʣʽʢʦʣʘʪʫ [164, 

165]. ʁʦʛʦ ʥʘʥʦʩʠʣʠ ʥʘ ʰʢʽʨʫ ʪʚʘʨʠʥ ʪʦʥʢʠʤ ʰʘʨʦʤ ʥʘ 10 ʭʚ. ʇʽʩʣʷ ʨʦʟʯʠʥʝʥʥʷ 

ʚʦʣʦʩʩʷ ʚʠʜʘʣʷʣʠ, ʨʝʪʝʣʴʥʦ ʧʨʦʤʠʚʘʣʠ ʰʢʽʨʫ ʚʦʜʦʶ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ 

ʚʠʩʫʰʫʚʘʣʠ ʩʝʨʚʝʪʢʦʶ. ʃʽʢʫʚʘʥʥʷ ʧʦʯʠʥʘʣʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʚʠʩʫʰʫʚʘʥʥʷ 

ʜʝʧʽʣʴʦʚʘʥʦʾ ʜʽʣʷʥʢʠ ʰʢʽʨʠ. ɼʣʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 5 % ʛʝʣʴ 

ɽʄɻʇʉ (125 ʤʛ/ʢʛ ʤʘʩʠ, ʘʙʦ 0,5 ʤʣ ʥʘ ʱʫʨʘ ʤʘʩʦʶ 200 ʛ). ʇʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ 

ʩʣʫʛʫʚʘʚ 2 % ʥʘʰʢʽʨʥʠʡ ʨʦʟʯʠʥ ʤʽʥʦʢʩʠʜʠʣʫ (0,3 ʤʣ). ʎʽ ʟʘʩʦʙʠ ʥʘʥʦʩʠʣʠ ʥʘ ʰʢʽʨʫ 

ʟ ʚʠʜʘʣʝʥʦʶ ʰʝʨʩʪʶ ʱʦʜʝʥʥʦ 1 ʨʘʟ ʥʘ ʜʦʙʫ. ɼʦʟʫ ʤʽʥʦʢʩʠʜʠʣʫ ʚʠʙʠʨʘʣʠ, 

ʙʘʟʫʶʯʠʩʴ ʥʘ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʩʷ ʧʨʠ 

ʪʦʧʽʯʥʦʤʫ ʥʘʥʝʩʝʥʥʽ ʤʽʥʦʢʩʠʜʠʣʫ ʪʚʘʨʠʥʘʤ [166]. ʏʝʨʝʟ 3 ʜʥʽ, 9 ʜʥʽʚ ʪʘ 21 ʜʝʥʴ 

ʧʽʩʣʷ ʜʝʧʽʣʷʮʽʾ ʪʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʪʝʨʤʽʥʘʣʴʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ 

ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʘʥʝʩʪʝʟʽʻ.ʁ 

ɻʦʩʪʨʝ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. ʇʣʦʱʘ ʰʢʽʨʠ ʩʧʠʥʠ ʨʦʟʤʽʨʦʤ 5 ʩʤ2 ʙʫʣʘ 

ʦʙʨʦʙʣʝʥʘ ʢʦʤʝʨʮʽʡʥʠʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʜʝʧʽʣʷʮʽʾ ʥʘ ʦʩʥʦʚʽ ʪʽʦʛʣʽʢʦʣʘʪʫ ʢʘʣʽʶ ʟ 

ʝʢʩʧʦʟʠʮʽʻʶ 3 ʭʚ ʟʘ ʜʝʥʴ ʜʦ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. ʑʫʨʽʚ ʟ ʜʝʧʽʣʴʦʚʘʥʦʶ ʰʢʽʨʦʶ 

ʚʤʽʱʫʚʘʣʠ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʣʽʪʢʠ ʪʘ ʦʧʨʦʤʽʥʶʚʘʣʠ ʋʌ ʣʘʤʧʦʶ Cleo Compact Isolde 

(Philips, ʅʽʤʝʯʯʠʥʘ) ʟ ʪʘʢʠʤʠ ʬʽʟʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʋʌ A ï 4,2 ɺʪ/ʤ2; 

ʋʌ ɺ ï 55 ʤɺʪ/ʤ2; ʝʬʝʢʪʠʚʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʚʽʜ ʦʩʽ ʣʘʤʧʠ (ʋʌ 

ʝʨʠʪʝʤʘ) 10 ʤɺʪ/ʤ2. ɼʦʟʘ ʋʌ A ʩʪʘʥʦʚʠʣʘ 3,75 ɼʞ/ʩʤ2, ʜʦʟʘ ʋʌ B ï 0,05 ɼʞ/ʩʤ2 
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[167]. ʆʜʨʘʟʫ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʢʦʞʥʦʾ ʥʘʩʪʫʧʥʦʾ ʜʦʙʠ ʰʢʽʨʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʜʽʣʷʥʢʠ ʟʤʘʱʫʚʘʣʠ 5% ʛʝʣʝʤ ɽʄɻʇʉ ʫ ʜʦʟʽ 125 ʤʛ/ʢʛ. ɸʥʘʣʦʛʽʯʥʦ ʚ ʪʽʡ ʞʝ ʜʦʟʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ 5% ʤʘʟʴ ʧʘʥʪʝʥʦʣʫ ʷʢ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ. ʋ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʝʚʫ ʦʩʥʦʚʫ ʷʢ ʥʦʩʽʡ. ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʢʦʞʥʫ 

ʪʚʘʨʠʥʫ ʽʟʦʣʶʚʘʣʠ ʥʘ 30 ʭʚ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʚʝʨʪʘʣʠ ʚ ʢʣʽʪʢʫ. ʏʝʨʝʟ 24, 48 ʽ 72 ʛʦʜ 

ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʪʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʝʨʤʽʥʘʣʴʥʦʶ ʢʨʦʚʦʚʪʨʘʪʦʶ 

ʧʽʜ ʥʘʨʢʦʟʦʤ ʪʽʦʧʝʥʪʘʣʦʤ ʥʘʪʨʽʶ. 

 ʇʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ. ɺʽʜʪʚʦʨʶʚʘʣʠ ʤʦʜʝʣʴ ʧʩʦʨʽʘʟʫ ʚ ʱʫʨʽʚ ɺʽʩʪʘʨ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʽʢʚʽʤʦʜʫ, ʽʤʫʥʥʦʛʦ ʘʢʪʠʚʘʪʦʨʫ, ʣʽʛʘʥʜʫ toll-ʧʦʜʽʙʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

TLR7 ʽ TLR8, ʷʢʠʡ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʴʥʽ ʝʬʝʢʪʠ, ʧʦʜʽʙʥʽ ʜʦ ʧʩʦʨʽʘʟʫ [168]. ɼʣʷ 

ʚʽʜʪʚʦʨʝʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʭʫʪʨʦ ʥʘ ʩʧʠʥʽ ʱʫʨʽʚ ʟʨʽʟʘʣʠ ʥʦʞʠʮʷʤʠ ʽ ʦʩʪʘʪʦʯʥʦ 

ʚʠʜʘʣʷʣʠ ʢʦʤʝʨʮʽʡʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʜʝʧʽʣʷʮʽʾ ʟ ʝʢʩʧʦʟʠʮʽʻʶ 3 ʭʚ, ʧʨʦʤʠʚʘʥʥʷʤ 

ʦʙʨʦʙʣʝʥʦʾ ʰʢʽʨʠ ʚʦʜʦʶ ʽ ʧʨʦʩʫʰʫʚʘʥʥʷʤ ʩʝʨʚʝʪʢʦʶ. ɿ ʥʘʩʪʫʧʥʦʾ ʜʦʙʠ ʧʦʯʠʥʘʣʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʥʘʥʦʩʷʯʠ ʥʘ ʧʦʚʝʨʭʥʶ ʰʢʽʨʠ ʧʣʦʱʝʶ 

5 ʩʤ2 ʪʦʥʢʠʤ ʰʘʨʦʤ 5 % ʢʨʝʤ ʽʤʽʢʚiʤʦʜʫ (ʢʝʨʘʚʦʨʪ) (Glenmark Pharmaceuticals Ltd, 

India) ʫ ʜʦʙʦʚʽʡ ʢʽʣʴʢʦʩʪʽ 125 ʤʛ ʧʨʦʪʷʛʦʤ 6 ʜʥʽʚ. ʅʘ 7-ʡ ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʘʩʪʠʥʫ 

ʱʫʨʽʚ ʧʽʜʜʘʚʘʣʠ ʝʚʪʘʥʘʟʽʾ ʰʣʷʭʦʤ ʪʝʨʤʽʥʘʣʴʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ ʧʽʜ ʟʘʛʘʣʴʥʦʶ 

ʘʥʝʩʪʝʟʽʻʶ ʪʽʦʧʝʥʪʘʣʦʤ ʥʘʪʨʽʶ, ʘ ʚ ʨʝʰʪʠ ʱʫʨʽʚ ʧʦʯʠʥʘʣʠ ʣʽʢʫʚʘʥʥʷ 5 % ʛʝʣʝʤ 

ɽʄɻʇʉ (125 ʤʛ/ʢʛ) ʘʙʦ ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ ï 0,5 % ʤʘʟʟʶ ʧʨʝʜʥʽʟʦʣʦʥʫ 

(12,5 ʤʛ/ʢʛ), ʷʢʽ ʥʘʥʦʩʠʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 0,5 ʤʣ ʢʦʞʥʽʡ ʪʚʘʨʠʥʽ ʽ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʷʣʠ ʧʦ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ 1 ʨʘʟ ʥʘ ʜʦʙʫ. ʊʚʘʨʠʥʘʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ ʥʘ ʰʢʽʨʫ ʥʘʥʦʩʠʣʠ ʦʩʥʦʚʫ ʛʝʣʶ. ʏʝʨʝʟ 6 ʜʥʽʚ ʪʚʘʨʠʥ ʧʽʜʜʘʚʘʣʠ 

ʝʚʪʘʥʘʟʽʾ ʽ ʙʨʘʣʠ ʤʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

 ʐʢʽʨʥʘ ʨʘʥʘ. ʐʢʽʨʫ ʩʧʠʥʠ ʪʚʘʨʠʥ ʧʽʜʜʘʚʘʣʠ ʜʝʧʽʣʷʮʽʾ ʽ ʥʘ ʩʠʤʝʪʨʠʯʥʽ 

ʜʽʣʷʥʢʠ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʭʨʝʙʪʘ ʥʘʥʦʩʠʣʠ ʨʘʥʠ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʙʽʦʧʩʽʾ ʰʢʽʨʠ (8 ʤʤ) 

ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʘʥʝʩʪʝʟʽʻʶ [169]. ʆʜʥʘ ʟ ʨʘʥ ʥʘʜʘʣʽ ʟʘʣʠʰʘʣʘʩʴ ʙʝʟ ʣʽʢʫʚʘʥʥʷ ʽ 

ʩʣʫʛʫʚʘʣʘ ʢʦʥʪʨʦʣʝʤ, ʘ ʨʝʰʪʘ ʱʦʜʝʥʥʦ ʟʤʘʱʫʚʘʣʠʩʴ ʦʩʥʦʚʦʶ ʛʝʣʶ, 5 % ʤʘʟʟʶ 

ʧʘʥʪʝʥʦʣʫ ʘʙʦ 5 % ʛʝʣʝʤ ɽʄɻʇʉ. ɻʝʣʴ, ʦʩʥʦʚʫ ʛʝʣʶ ʪʘ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ 

ʥʘʥʦʩʠʣʠ ʥʘ ʨʘʥʠ ʚ ʢʽʣʴʢʦʩʪʽ 0,5 ʤʣ. ʋ ʜʝʥʴ ʥʘʥʝʩʝʥʥʷ ʪʘ ʯʝʨʝʟ 3, 6, 9 ʪʘ 13 ʜʥʽʚ 

ʨʘʥʠ ʬʦʪʦʛʨʘʬʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʰʢʽʨʠ. ʏʝʨʝʟ 3, 9 ʽ 13 ʜʥʽʚ ʟ ʨʘʥ 
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ʨʦʙʠʣʠ ʚʽʜʙʠʪʢʠ ʥʘ ʩʪʝʨʠʣʴʥʫ ʤʘʨʣʶ ʜʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʮʽ 

ʩʪʨʦʢʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʚʦʜʠʣʠ ʧʦ 3 ʱʫʨʠ, ʷʢ ʦʧʠʩʘʥʦ ʚʠʱʝ. 

 

 2.4. ʄʝʪʦʜʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ ʢʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ɽʄɻʇʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜʭʦʜʫ Drug2ways ʽ ʧʨʦʛʨʘʤʠ PASS 

(Prediction of Activity Spectra for Substances) ʥʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʽ ʟ ʜʦʩʪʫʧʦʤ 

http://www.pharmaexpert.ru/passonline/services.php. ʎʷ ʧʨʦʛʨʘʤʘ ʦʮʽʥʶʻ ʤ̔ʦʚʽʨʥʽʩʪʴ 

ʝʬʝʢʪʽʚ, ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ, ʚʧʣʠʚʫ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ / 

ʘʢʪʠʚʥʽʩʪʴ ʪʠʩʷʯ ʚʽʜʦʤʠʭ ʩʧʦʣʫʢ. ʇʦʢʘʟʥʠʢʠ ʈʘ (çʙʫʪʠ ʘʢʪʠʚʥʠʤè) ʽ ʈi (ʙʫʪʠ 

ʥʝʘʢʪʠʚʥʠʤ) ʻ ʬʫʥʢʮʽʷʤʠ ʟʥʘʯʝʥʴ ɺ-ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʨʝʯʦʚʠʥʠ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʾ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʛʥʦʟʫ ʻ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʩʧʠʩʦʢ ʘʢʪʠʚʥʦʩʪʽ ʈʘ ʪʘ 

ʚʽʨʦʛʽʜʥʦʩʪʽ. ʈʘ ʚʽʜʦʙʨʘʞʘʻ ʧʦʜʽʙʥʽʩʪʴ ʜʘʥʦʾ ʨʝʯʦʚʠʥʠ ʟʽ ʩʪʨʫʢʪʫʨʘʤʠ ʤʦʣʝʢʫʣ 

ʪʠʧʦʚʠʭ çʘʢʪʠʚʥʠʭè ʨʝʯʦʚʠʥ ʫ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʦʨʮʽ. ɿʥʘʯʝʥʥʷ ʈʘ>0,7 ʟ ʚʝʣʠʢʦʶ 

ʚʽʨʦʛʽʜʥʽʩʪʶ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʘʤʝ ʮʷ ʨʝʯʦʚʠʥʘ ʻ ʘʥʘʣʦʛʦʤ ʚʽʜʦʤʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ 

ʧʨʝʧʘʨʘʪʫ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʟʥʘʯʝʥʥʷ ʈʘ ʟʥʠʞʫʻʪʴʩʷ ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʝʬʝʢʪʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʧʦʣʫʢʠ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ 

ʈʘ/ʈʽ, ʜʣʷ ʷʢʠʭ ʚʽʨʦʛʽʜʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ p<0,05. 

 

 2.5. ʌʘʨʤʘʮʝʚʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɺʠʟʥʘʯʘʣʠ ʰʚʠʜʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʥʷ ɽʄɻʇʉ ʟ ʛʝʣʽʚ ʤʝʪʦʜʦʤ ʜʽʘʣʽʟʫ ʯʝʨʝʟ 

ʥʘʧʽʚʧʨʦʥʠʢʥʫ ʤʝʤʙʨʘʥʫ ʟʘ ʂʨʫʚʯʠʥʩʴʢʠʤ [170]. ɹʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʮʝʣʦʬʘʥʦʚʘ 

ʜʽʘʣʽʟʥʘ ʧʣʽʚʢʘ çʂʫʧʨʦʬʘʥè ʟ ʨʦʟʤʽʨʦʤ ʧʦʨ 45 ʤʢʤ. ʅʘ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ 

ʤʝʤʙʨʘʥʠ ʥʘʥʦʩʠʣʠ ʟʨʘʟʦʢ ʛʝʣʶ ʤʘʩʦʶ 1,0 ʛ ʽ ʟʘʢʨʽʧʣʶʚʘʣʠ ʥʘ ʢʽʥʮʽ ʜʽʘʣʽʟʥʦʾ 

ʪʨʫʙʢʠ, ʷʢʫ ʚʥʦʩʠʣʠ ʚ ʭʽʤʽʯʥʫ ʩʢʣʷʥʢʫ ʟ ʜʽʘʣʽʟʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʽʟʦʪʦʥʽʯʥʠʡ 

ʨʦʟʯʠʥ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ). ʇʨʦʮʝʩ ʜʽʘʣʽʟʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +37 Áʉ. ɺʽʜʙʽʨ 

ʧʨʦʙ ʜʽʘʣʽʟʘʪʫ ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ 15 ʭʚ, 30 ʭʚ, 45 ʭʚ ʪʘ ʢʦʞʥʽ 60 ʭʚ ʚ ʤʝʞʘʭ 1-5 ʛʦʜ. 

ɼ̔ ʘʣʽʟʘʪ ʩʪʘʙʽʣʽʟʫʚʘʣʠ 0,01ʄ ʨʦʟʯʠʥʦʤ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ ʢʠʩʣʦʪʠ  ̔ ʦʪʨʠʤʘʥʝ 
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ʨʦʟʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫʚʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ Ulab 102 (ʂʠʪʘʡ) ʧʨʠ 297 ʥʤ. 

ʈʦʟʯʠʥʦʤ ʧʦʨʽʚʥʷʥʥʷ ʩʣʫʛʫʚʘʚ ʜʽʘʣʽʟʘʪ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ. ʂʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ ʚ 

ʜʽʘʣʽʟʘʪʽ ʪʘ ʾʾ ʚʽʜʩʦʪʦʢ ʦʙʯʠʩʣʶʚʘʣʠ, ʷʢ ʦʧʠʩʘʥʦ [171]. 

 

2.6. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  

 

ʇʦʭʦʜʞʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʝʩʪ- ʪhʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [172]. ʋ 

ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʝʪʘʣʦʥʥʽ ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ Staphylococcus aureus 

ɸʊʉʉ 25293, Staphylococcus epidermidis ATCC 14990, Micrococcus luteus 

ɸʊʉʉ 4698, Enterococcus faecalis ɸʊʉʉ 29212, Escheriʩhia coli ɸʊʉʉ 25922, 

Candida albicans ɸʊʉʉ 10231, ʷʢʽ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʟ ɼʋ çɯʥʩʪʠʪʫʪ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʽʤ. ʃ.ɺ. ɻʨʦʤʘʰʝʚʩʴʢʦʛʦè ʅɸʄʅ ʋʢʨʘʾʥʠ, ʯʫʪʣʠʚʽʩʪʴ ʷʢʠʭ ʜʦ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʙʫʣʘ ʧʝʨʝʚʽʨʝʥʘ ʽ ʚʽʜʧʦʚʽʜʘʣʘ ʨʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʊʘʢʦʞ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʢʣʽʥʽʯʥʽ ʽʟʦʣʷʪʠ ʙʘʢʪʝʨʽʡ S. aureus 5352, Pseudomonas aeruginosa 5245 

ʪʘ ʛʨʠʙʽʚ C. albicans 5261, ʦʜʝʨʞʘʥʽ ʚʽʜ ʭʚʦʨʠʭ ʟ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʟʘ ʙʘʢʪʝʨʽʦʩʢʦʧʽʯʥʠʤʠ, ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʪʘ 

ʙʽʦʭʽʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʂʇ çʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʥʘ 

ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ʽʤ. ʄ.ɺ. ʉʢʣʽʬʦʩʦʬʩʴʢʦʛʦè.  

ɺʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʽʥʛʽʙʫʚʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʄɯʂ) ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʄʽʥʽʤʘʣʴʥʫ ʽʥʛʽʙʫʚʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʫʙʩʪʘʥʮʽʾ ɽʄɻʇʉ ʧʨʦʪʠ ʝʪʘʣʦʥʥʠʭ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʩʝʨʽʡʥʠʭ ʤʘʢʨʦʨʦʟʚʝʜʝʥʴ ʟʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ [173]. ɼʣʷ ʽʥʦʢʫʣʷʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʢʨʦʙʥʫ 

ʩʫʩʧʝʥʟʽʶ, ʝʢʚʽʚʘʣʝʥʪʥʫ 0,5 ʟʘ ʩʪʘʥʜʘʨʪʦʤ ʄʘʢʌʘʨʣʘʥʜʘ, ʨʦʟʚʝʜʝʥʫ ʚ 100 ʨʘʟʽʚ ʥʘ 

ʧʦʞʠʚʥʦʤʫ ʙʫʣʴʡʦʥʽ. ʇʨʦʙʽʨʢʠ ʽʥʢʫʙʫʚʘʣʠ ʚ ʟʚʠʯʘʡʥʽʡ ʘʪʤʦʩʬʝʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

+35 ÁC ʧʨʦʪʷʛʦʤ 24 ʛʦʜ. ʇʨʦʙʽʨʢʠ ʟ çʥʝʛʘʪʠʚʥʠʤ ʢʦʥʪʨʦʣʝʤè ʚʤʽʱʫʚʘʣʠ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢ ʧʨʠ +4 ÁC ʜʦ ʦʙʣʽʢʫ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʨʦʩʪʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʧʨʦʙʽʨʢʠ ʟ ʧʦʩʽʚʘʤʠ ʧʝʨʝʛʣʷʜʘʣʠ ʚ ʩʚʽʪʣʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ. ʈʽʩʪ 

ʢʫʣʴʪʫʨʠ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʢʦʥʪʨʦʣʝʤ ʽ ʄɯʂ ʚʠʟʥʘʯʘʣʠ ʟʘ ʥʘʡʤʝʥʰʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʘʥʪʠʤʽʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʷʢʘ ʧʨʠʛʥʽʯʫʻ ʚʠʜʠʤʠʡ ʨʽʩʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ɽʄɻʇʉ ʪʘ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʡ ʟ 
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ʽʥʰʠʤʠ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ɽʄɻʇʉ ʥʘ ʧʦʨʦʞʥʽ ʩʪʝʨʠʣʴʥʽ ʧʘʧʝʨʦʚʽ 

ʜʠʩʢʠ (HIMEDIA Laboratories Pvt Ltd, ɯʥʜʽʷ) ʥʘʥʦʩʠʣʠ 20 % ʨʦʟʯʠʥ ʩʫʙʩʪʘʥʮʽʾ 

ʧʨʝʧʘʨʘʪʫ ʜʦ ʢʽʣʴʢʦʩʪʽ 1000 ʤʢʛ/ʜʠʩʢ, ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʦʧʠʩʘʥʦ [174]. ɼʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʦʞ 14 ʝʬʽʨʥʠʭ ʦʣʽʡ ʪʘ ʾʭ 

ʢʦʤʙʽʥʘʮʽʡ ʟ ɽʄɻʇʉ. ɼʣʷ ʮʴʦʛʦ ʦʣʽʾ ʢʦʨʠʮʽ (Cinnamomum verum), ʣʠʤʦʥʫ (Citrus 

limon), ʤôʷʪʠ ʧʝʨʮʝʚʦʾ (Mentha piperita), ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ (Melaleuca ʘlternifolia) 

(ʊʆɺ çɸʈʆʄɸ ɻʈʋʇè, ʋʢʨʘʾʥʘ), ʘ ʪʘʢʦʞ ʣʘʚʨʫ ʙʣʘʛʦʨʦʜʥʦʛʦ (Laurus nobilis), 

ʽʤʙʠʨʫ (Zingiber officinale), ʧʦʣʠʥʫ ʛʽʨʢʦʛʦ (Artemisia absinthium), ʢʘʣʝʥʜʫʣʠ 

(Calendula officinalis), ʣʘʚʘʥʜʠ (Lavandula officinalis), ʪʨʦʷʥʜʠ (Rosa damascena), 

ʝʚʢʘʣʽʧʪʫ (Eucalyptus globulus), ʛʚʦʟʜʠʢʠ (Eugenia caryophyllata), ̫ ʣʠʮʽ (Abies alba), 

ʰʘʚʣʽʾ (Salvia officinalis) (ʊʆɺ ɺʊʌ çʌʘʨʤʘʢʦʤè, ʋʢʨʘʾʥʘ) ʥʘʥʦʩʠʣʠ ʥʘ ʩʪʝʨʠʣʴʥʽ 

ʧʦʨʦʞʥʽ ʜʠʩʢʠ ʪʘ ʥʘ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʠʛʦʪʦʚʘʥʽ ʜʠʩʢʠ ʟ ɽʄɻʇʉ ʧʦ 10 ʤʢʣ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʤʽʱʝʥʥʷʤ ʾʭ ʥʘ ʧʦʚʝʨʭʥʶ ʘʛʘʨʫ ʄʶʣʣʝʨ-ʍʽʥʪʦʥ (ʘʙʦ ʘʛʘʨʫ 

ʉʘʙʫʨʦ ʧʨʠ ʨʦʙʦʪʽ ʟ C. albicans) ʫ ʯʘʰʢʘʭ ʇʝʪʨʽ ʟ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɿʘ ʥʝʛʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʩʣʫʛʫʚʘʣʠ ʧʦʨʦʞʥʽ ʜʠʩʢʠ, ʟʘ ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ï 

ʩʪʘʥʜʘʨʪʥʽ ʜʠʩʢʠ ʩ ʛʝʥʪʘʤʽʮʠʥʦʤ (10 ʤʢʛ) ʘʙʦ ʥʽʩʪʘʪʠʥʦʤ (80 ʤʢʛ) (ʉʠʩʪʝʤʘ 

ʆʧʪʠʤʫʤ, ʋʢʨʘʾʥʘ).  

ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʨʽʞʜʞʝʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ ʜʦ ʢʦʤʙʽʥʘʮʽʡ ɽʄɻʇʉ ʽʟ 

ʧʨʦʪʠʛʨʠʙʢʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚʠʢʦʥʫʚʘʣʠ, ʥʘʥʦʩʷʯʠ ʡʦʛʦ 20 % ʨʦʟʯʠʥ ʥʘ 

ʩʪʘʥʜʘʨʪʥʽ ʜʠʩʢʠ ʟ ʥʽʩʪʘʪʠʥʦʤ (80 ʤʢʛ), ʘʤʬʦʪʝʨʠʮʠʥʦʤ (40 ʤʢʛ), ʢʣʦʪʨʠʤʘʟʦʣʦʤ 

(10 ʤʢʛ), ʢʝʪʦʢʦʥʘʟʦʣʦʤ (20 ʤʢʛ) ʽ ʬʣʫʢʦʥʘʟʦʣʦʤ (25 ʤʢʛ), ʷʢ ʦʧʠʩʘʥʦ ʚʠʱʝ. ɼʠʩʢʠ 

ʚʤʽʱʫʚʘʣʠ ʥʘ ʧʦʚʝʨʭʥʶ ʘʛʘʨʫ ʉʘʙʫʨʦ ʚ ʯʘʰʢʘʭ ʇʝʪʨʽ. ʆʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ 

ʯʝʨʝʟ 48 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʧʨʠ +28 ʦʉ. 

ʏʫʪʣʠʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʩʦʙʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʦʥʦʶ 

ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʙʽʣʴʰʦʶ 10 ʤʤ. ʗʢʱʦ ʚʦʥʘ ʧʝʨʝʚʠʱʫʚʘʣʘ 25 ʤʤ, ʪʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤ 

ʚʚʘʞʘʚʩʷ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤ; ʩʝʨʝʜʥʴʦʾ ʯʫʪʣʠʚʦʩʪʽ, ʷʢʱʦ ʪʘʢʘ ʟʦʥʘ ʙʫʣʘ 16-25 ʤʤ, ʽ 

ʤʽʥʽʤʘʣʴʥʦ ʯʫʪʣʠʚʠʤ ï 11-15 ʤʤ [174]. ɼʽʘʤʝʪʨʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʤʽʨʷʣʠ ʯʝʨʝʟ 24 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʧʨʠ +37 ʦʉ ʜʣʷ ʪʝʩʪ-ʢʫʣʴʪʫʨ 

ʙʘʢʪʝʨʽʡ ʪʘ ʯʝʨʝʟ 48 ʛʦʜ ʧʨʠ +28 ʦʉ ʜʣʷ ʛʨʠʙʽʚ.  
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ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʛʝʣʶ ʤʝʪʦʜʦʤ ʜʠʬʫʟʽʾ ʚ ʘʛʘʨ 

(ʤʝʪʦʜ çʢʦʣʦʜʷʟʽʚè) [175]. ʋ ʷʢʦʩʪʽ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʪʘʣʦʥʥʽ ʪʘ 

ʢʣʽʥʽʯʥʽ ʰʪʘʤʠ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ. ʄʽʢʨʦʙʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 

107 ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ ʚ 1 ʤʣ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ʯʘʰʦʢ ʇʝʪʨʽ, ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ, ʚʥʦʩʠʣʠ ʧʦ 10 ʤʣ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʥʝʽʥʦʢʫʣʴʦʚʘʥʦʛʦ 

ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʽʩʣʷ ʟʘʩʪʠʛʘʥʥʷ ʥʠʞʥʴʦʛʦ ʰʘʨʫ ʘʛʘʨʫ ʥʘ ʡʦʛʦ 

ʧʦʚʝʨʭʥʽ ʚʤʽʱʫʚʘʣʠ 5 ʩʪʝʨʠʣʴʥʠʭ ʩʪʘʣʝʚʠʭ ʮʠʣʽʥʜʨʽʚ ʜʽʘʤʝʪʨʦʤ 5 ʤʤ ʽ ʚʠʩʦʪʦʶ 

10 ʤʤ, ʥʘʚʢʦʣʦ ʷʢʠʭ ʟʘʣʠʚʘʣʠ ʚʝʨʭʥʽʡ ʰʘʨ ʽʥʦʢʫʣʴʦʚʘʥʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʚʪʦʚʰʢʠ 5 ʤʤ. ʇʨʠ ʨʦʙʦʪʽ ʟ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʛʘʨ 

ʄʶʣʣʝʨ-ʍʽʥʪʦʥ, ʧʨʠ ʨʦʙʦʪʽ ʟ C. albicans ï ʘʛʘʨ ʉʘʙʫʨʦ. ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʮʠʣʽʥʜʨʠ ʚʠʡʤʘʣʠ ʽ ʚ ʦʪʨʠʤʘʥʽ ʣʫʥʢʠ ʚʥʦʩʠʣʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ 

ʜʦ ʾʭ ʟʘʧʦʚʥʝʥʥʷ. ʏʘʰʢʠ ʇʝʪʨʽ ʚʠʪʨʠʤʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 30 ʭʚ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ ʚʤʽʱʫʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ +37 Áʉ ʥʘ 24 ʛʦʜ (ʙʘʢʪʝʨʽʾ) ʘʙʦ +28 Áʉ ʥʘ 

48 ʛʦʜ (ʛʨʠʙʠ). ɿʘ ʥʝʛʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʩʣʫʛʫʚʘʣʠ ʟʨʘʟʢʠ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ. 

ʇʦʟʠʪʠʚʥʠʤ ʢʦʥʪʨʦʣʝʤ ʙʫʣʘ ʤʘʟʴ çʅʝʦʤʽʮʠʥ ʧʣʶʩè ʘʙʦ ʥʽʩʪʘʪʠʥʦʚʘ ʤʘʟʴ ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʪʝʩʪ-ʢʫʣʴʪʫʨʦʶ ʛʨʠʙʽʚ. ʆʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ 

ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1 ʤʤ. ʂʨʠʪʝʨʽʾ ʯʫʪʣʠʚʦʩʪʽ ʪʝʩʪ-

ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʷʢ ʦʧʠʩʘʥʦ ʚʠʱʝ [174]. 

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʬʨʘʢʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʛʽʙʫʚʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

[176]. ʂʦʤʝʨʮʽʡʥʠʡ ʨʦʟʯʠʥ ʬʣʫʢʦʥʘʟʦʣʫ 0,02 % (ʇʨɸʊ çʌʘʨʤʘʮʝʚʪʠʯʥʘ ʬʽʨʤʘ 

ɼʘʨʥʠʮʷè, ʋʢʨʘʾʥʘ) ʪʘ ʨʦʟʯʠʥ ʩʫʙʩʪʘʥʮʽʾ ɽʄɻʇʉ (5000 ʤʢʛ/ʤʣ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʄɯʂ ʧʨʦʪʠ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ C. albicans 

ɸʊʉʉ 10231. ʫ ʪʨʴʦʭ ʧʦʚʪʦʨʘʭ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʬʨʘʢʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʛʽʙʫʚʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʌɯɯʂ) ʷʢ ʩʫʤʠ 

ʚʽʜʥʦʰʝʥʴ ʄɯʂ ʫ ʢʦʤʙʽʥʘʮʽʾ ʜʦ ʄɯʂ ʧʦ-ʦʜʠʥʮʽ ʢʦʞʥʦʾ ʟ ʨʝʯʦʚʠʥ ʫ ʩʢʣʘʜʽ 

ʢʦʤʧʦʟʠʮʽʾ. ɺʠʩʥʦʚʦʢ ʧʨʦ ʭʘʨʘʢʪʝʨ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʨʦʙʠʣʠ, ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ 

ʌɯɯʂ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʧʦʪʝʥʮʽʶʚʘʣʴʥʠʡ, ʢʦʣʠ Ò0,5, ʷʢ ʘʜʠʪʠʚʥʠʡ, ʢʦʣʠ >0,5 ʽ Ò1, 

ʷʢ ʽʥʜʠʬʝʨʝʥʪʥʠʡ (ʙʝʟ ʚʟʘʻʤʦʜʽʾ), ʢʦʣʠ >1 ʽ <4, ʪʘ ʷʢ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʡè, ʢʦʣʠ Ó4. 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʚʽʜʙʠʪʢʘʭ ʟ ʧʦʚʝʨʭʥʽ ʨʘʥʠ. ʏʝʨʝʟ 

3, 9 ʪʘ 13 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʦʙʠʣʠ ʚʽʜʙʠʪʢʠ ʟ ʧʦʚʝʨʭʥʽ ʨʘʥ ʥʘ 
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ʩʪʝʨʠʣʴʥʫ ʤʘʨʣʶ (1 ʩʤ2), ʟʤʦʯʝʥʫ 0,1 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ ʽʟʦʪʦʥʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ 

ʭʣʦʨʠʜʫ. ʄʘʨʣʶ ʚʤʽʱʫʚʘʣʠ ʚ ʧʨʦʙʽʨʢʠ ʟ 0,9 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʪʘ ʽʥʢʫʙʫʚʘʣʠ 

30 ʭʚ ʧʨʠ +37 ʦʉ ̔ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʰʫʚʘʥʥʽ. ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʫ ʚʽʜʙʠʪʢʘʭ ʟ ʧʦʚʝʨʭʥʽ ʨʘʥʠ ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʧʽʜʨʘʭʫʥʢʫ 

ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ) ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʽ [177]. ɼʣʷ ʮʴʦʛʦ ʨʦʙʠʣʠ 

ʩʝʨʽʡʥʽ ʨʦʟʚʝʜʝʥʥʷ ʩʫʩʧʝʥʟʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʦʜʝʨʞʘʥʦʾ ʟ ʚʽʜʙʠʪʢʫ ʟ ʧʦʚʝʨʭʥʽ ʨʘʥʠ 

ʽ ʚʠʩʽʚʘʣʠ ʾʭ ʥʘ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʦʭʦʣʦʜʞʝʥʠʤ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʢʨʦʚôʷʥʠʡ 

ʘʛʘʨ). ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʯʘʰʦʢ ʇʝʪʨʽ (24 ʛʦʜ ʧʨʠ +37 ʦʉ) ʧʨʠʥʘʡʤʥʽ ʦʜʥʘ ʯʘʰʢʘ 

ʧʦʚʠʥʥʘ ʤʘʪʠ ʣʽʯʠʣʴʥʽ ʢʦʣʦʥʽʾ (ʜʦ 250 ʢʦʣʦʥʽʡ). ɿʘ ʧʽʜʨʘʭʦʚʘʥʠʤʠ ʢʦʣʦʥʽʷʤʠ 

ʨʦʟʨʘʭʫʚʘʣʠ ʂʋʆ/ʤʣ.  

 

2.7. ɹʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʄɼɸ [178]. ʇʨʦʚʦʜʠʣʠ ʚ 10 % ʛʦʤʦʛʝʥʘʪʽ ʰʢʽʨʠ ʪʘ ʚ 

ʢʨʦʚʽ ʱʫʨʽʚ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘ ̒ʚ ʪʦʤʫ, ʱʦ ʄɼɸ ʩʧʝʮʠʬʽʯʥʦ ʨʝʘʛʫʻ ʽʟ 1-

ʤʝʪʠʣ-2-ʬʝʥʠʣ-ʽʥʜʦʣʦʤ ʫ ʩʫʤʽʰʽ ʤʝʪʘʥʦʣʫ ʪʘ ʘʮʝʪʦʥʽʪʨʠʣʫ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʭʨʦʤʦʛʝʥʫ ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷʤ ʧʨʠ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ 586 ʥʤ.  

 ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ [179]. ʇʨʦʚʦʜʠʣʠ ʚ 10%  ʛʦʤʦʛʝʥʘʪʽ ʰʢʽʨʠ ʪʘ 

ʚ ʢʨʦʚʽ ʱʫʨʽʚ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʙʘʟʫʻʪʩɹʷ ʥʘ ʪʦʤʫ, ʱʦ ʘʜʨʝʥʘʣʽʥ ʟʜʘʪʥʠʡ ʜʦ 

ʘʚʪʦʦʢʠʩʥʝʥʥʷ ʚ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʛʝʥʝʨʘʮʽʻʶ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ ʨʘʜʠʢʘʣʫ, 

ʧʨʠʯʦʤʫ ʮʷ ʨʝʘʢʮʽʷ ʧʨʦʪʽʢʘʻ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʉʆɼ ʮʷ ʰʚʠʜʢʽʩʪʴ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ. ʇʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʙʝʟ ʪʘ 

ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʜʘʻ ʟʤʦʛʫ ʩʫʜʠʪʠ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʟʨʘʟʢʫ 

ʙʽʦʤʘʪʝʨʽʘʣʫ. 1 ʫʤʦʚʥʘ ʦʜʠʥʠʮʷ ʘʢʪʠʚʥʦʩʪʽ (ʫʤ. ʦʜ.) ʚʢʘʟʫʻ ʥʘ ʛʘʣʴʤʫʚʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʥʘ 50 %. 

 ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ [180]. ʄʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ 

ʢʦʣʴʦʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʽʟ ʤʦʣʽʙʜʘʪʦʤ ʘʤʦʥʽʶ (ʞʦʚʪʦʛʦ 

ʢʦʣʴʦʨʫ). ɿʘ ʢʽʣʴʢʽʩʪʶ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ, ʱʦ ʨʦʟʢʣʘʚʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʙʽʦʤʘʪʝʨʽʘʣʫ, 

ʚ ʷʢʦʤʫ ʤʽʩʪʠʪʴʩʷ ʢʘʪʘʣʘʟʘ, ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ. ʆʧʪʠʯʥʫ 
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ʛʫʩʪʠʥʫ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 410 ʥʤ.  

 ɺʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ [181]. ʇʨʦʚʦʜʠʣʠ ʚ 10 % ʛʦʤʦʛʝʥʘʪʽ 

ʰʢʽʨʠ ʪʚʘʨʠʥ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʘʢʮʽʾ ʧʽʨʦʣ-2-ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, 

ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʦʢʠʩʥʝʥʥʽ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ, ʟ ʧʘʨʘ-ʜʠʤʝʪʠʣʘʤʽʥʦ-

ʙʝʥʟʘʣʴʜʝʛʽʜʦʤ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʠʤ 

ʛʨʘʬʽʢʦʤ.  

 ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ɻɸɻ [182]. ʇʨʦʚʦʜʠʣʠ ʫ 10 % ʛʦʤʦʛʝʥʘʪʽ ʰʢʽʨʠ. ʄʝʪʦʜ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʛʝʢʩʫʨʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ɻɸɻ, ʷʢʽ ʚ ʪʢʘʥʠʥʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʚôʷʟʘʥʦʤʫ ʟ ʙʽʣʢʘʤʠ ʚʠʛʣʷʜʽ. ɼʣʷ ʚʠʜʘʣʝʥʥʷ 

ʙʽʣʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʠʭʣʦʨʦʮʪʦʚʫ ʢʠʩʣʦʪʫ, ʘ ʧʦʪʽʤ ʧʨʦʚʦʜʷʪʴ ʢʘʨʙʦʟʦʣʴʥʫ 

ʨʝʘʢʮʽʶ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ ʛʝʢʩʫʨʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʟʘ 

ʷʢʠʤ ʩʫʜʷʪʴ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ɻɸɻ.  

 

2.8. ʄʦʨʬʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʊʨʠʭʦʩʢʦʧʽʷ ʪʘ ʦʮʽʥʢʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʩʷ. ʊʨʠʭʦʩʢʦʧʽʶ ʽ 

ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʪʨʠʭʦʩʢʦʧʘ Firefly DE330T 

(ʉʐɸ) ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʭ35. ʆʮʽʥʢʫ ʚʽʜʨʦʩʪʘʥʥʷ ʚʦʣʦʩʩʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 4-ʙʘʣʴʥʦʾ ʰʢʘʣʠ: 1 ʙʘʣ ï ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʽʩʪ ʚʦʣʦʩʩʷ ʥʘ ʪʝʩʪʦʚʽʡ 

ʜʽʣʷʥʮʽ (ʰʢʽʨʘ ʜʦʙʨʝ ʚʠʜʠʤʘ); 2 ʙʘʣʠ ï ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʚʦʣʦʩʩʷ (ʰʢʽʨʘ ʜʦʙʨʝ 

ʧʨʦʛʣʷʜʘʻʪʴʩʷ); 3 ʙʘʣʠ ï ʧʦʤʽʨʥʘ ʛʫʩʪʠʥʘ ʚʦʣʦʩʩʷ (ʰʢʽʨʠ ʥʝ ʚʠʜʥʦ); 4 ʙʘʣʠ ï ʟʥʘʯʥʘ 

ʛʫʩʪʦʪʘ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ (ʧʦʚʥʝ, ʛʫʩʪʝ ʭʫʪʨʦ) [183]. 

ʆʮʽʥʢʘ ʪʷʞʢʦʩʪʽ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ ʧʨʠ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʤʫ ʜʝʨʤʘʪʠʪʽ. 

ʊʷʞʢʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʫ ʪʷʞʢʦʩʪʽ ʜʽʣʷʥʢʠ 

ʧʩʦʨʽʘʟʫ (psoriasis area severity index, PASI), ʜʝ ʣʫʱʝʥʥʷ, ʝʨʠʪʝʤʘ ʪʘ ʧʦʪʦʚʱʝʥʥʷ 

ʥʝʟʘʣʝʞʥʦ ʦʮʽʥʶʶʪʴʩʷ ʚʽʜ 0 ʜʦ 4 ʙʘʣʽʚ. ʋ ʮʽʡ ʰʢʘʣʽ 0 ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʫʪʥʦʩʪʽ; 1 ï 

ʥʝʟʥʘʯʥʦʤʫ; 2 ï ʧʦʤʽʨʥʦʤʫ; 3 ï ʩʠʣʴʥʦʤʫ, ʘ 4 ï ʜʫʞʝ ʩʠʣʴʥʦʤʫ ʧʨʦʷʚʫ ʩʠʤʧʪʦʤʫ 

[184]. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 0 ʜʦ 12 ʙʘʣʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʨʘʥʠ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʘʥ ʨʦʙʠʣʠ ʾʭ ʬʦʪʦʟʥʽʤʢʠ, 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ (ʦʩʚʽʪʣʝʥʥʷ ʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʨʘʥʠ) ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʮʠʬʨʦʚʦʾ ʢʘʤʝʨʠ iPhone 14 pro (ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʤʘʪʨʠʮʽ ï 48ʄʇ+12ʄʇ+12ʄʇ, 

ʘʧʝʨʪʫʨʘ - f/1.78 + f/2.2 + f/2.8). ɰʭ ʟʙʝʨʽʛʘʣʠ ʚ ʬʦʨʤʘʪʽ jpg  ̔ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ̔ ʨʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ imageJ ʚʝʨʩʽʾ 1.54g, ʩʢʘʯʘʥʦʾ ʟ 

ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ ʨʦʟʨʦʙʥʠʢʘ https://imagej.net [185]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʋ ʩʘʢʨʘʪʠʟʦʚʘʥʠʭ ʱʫʨʽʚ ʚʠʣʫʯʘʣʠ 

ʰʤʘʪʦʯʢʠ ʰʢʽʨʠ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʨʦʟʤʽʨʦʤ 1ʭ1 ʩʤ. ɰʭ ʬʽʢʩʫʚʘʣʠ ʚ 10 % 

ʥʝʡʪʨʘʣʴʥʦʤʫ ʟʘʙʫʬʝʨʝʥʦʤʫ ʬʦʨʤʘʣʽʥʽ (ʊʆɺ ɯʥʪʝʨ-ʉʠʥʪʝʟ, ʋʢʨʘʾʥʘ) ʽ ʟʙʝʨʽʛʘʣʠ 

ʱʦʥʘʡʤʝʥʰʝ 24 ʛʦʜ ʧʝʨʝʜ ʦʙʨʦʙʢʦʶ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʝʨʽʡʥʽ ʟʨʽʟʠ (5 ʤʢʤ) ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ [186]. ɻʽʩʪʦʣʦʛʽʯʥʽ 

ʧʨʝʧʘʨʘʪʠ ʦʧʠʩʫʚʘʣʠ ʟʘ ʫʤʦʚ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʫ 

Olimpus BX41 (Olimpus, ʗʧʦʥʽʷ) ʟ ʮʠʬʨʦʚʦʶ ʤʽʢʨʦʬʦʪʦʥʘʩʘʜʢʦʶ ʽ ʧʘʢʝʪʦʤ 

ʣʽʮʝʥʟʽʡʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʤʦʨʬʦʤʝʪʨʽʾ.  

ʇʨʦʚʦʜʠʣʠ ʨʝʻʩʪʨʘʮʽʶ ʪʘʢʠʭ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʽʟʥʠʭ 

ʩʝʨʽʷʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ 

0,12 ʤʤ2, ʜʽʘʤʝʪʨ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ, ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʩʝʨʝʜ 100 ʢʘʨʽʦʮʠʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ (ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ, 

ʤʘʢʨʦʬʘʛʠ) ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ 0,01 ʤʤ2, ʪʦʚʱʠʥʘ ʟʦʥʠ ʥʝʢʨʦʟʫ ʨʘʥʠ, ʪʦʚʱʠʥʘ 

ʛʨʘʥʫʣʷʮʽʡ ʘʙʦ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ ʨʘʥʠ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʪʘ ʦʢʨʝʤʠʭ ʾʭ 

ʚʠʜʽʚ ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ 0,01 ʤʤ2 ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʨʘʥʠ ʘʙʦ ʚ ʩʦʩʦʯʢʦʚʦʤʫ 

ʰʘʨʽ ʜʝʨʤʠ ʧʨʠ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʤʫ ʜʝʨʤʘʪʠʪʽ, ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ. 

 

 2.9. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

 

ʆʜʝʨʞʘʥʠʡ ʮʠʬʨʦʚʠʡ ʤʘʪʝʨʽʘʣ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʨʦʙʣʷʣʠ ʥʘ ʢʦʤʧôʶʪʝʨʥʽʡ 

ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʽ Statistics Kingdom https://www.statskingdom.com/. ʅʦʨʤʘʣʴʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʚʘʨʽʘʥʪ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʪʝʩʪʦʤ ʐʘʧʽʨʦ-ʋʽʣʢʘ (Shapsro-Wilk  Test). ɼʣʷ 

ʦʮʽʥʢʠ ʨʽʚʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʩʪ ʃʝʚʝʥʘ (Levene Test). ʗʢʱʦ ʤʘʚ 

ʤʽʩʮʝ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ, ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ 

(ANOVA) ʟ ʘʧʦʩʪʝʨʽʦʨʥʠʤ ʊʴʶʢʽ-ʪʝʩʪʦʤ (Tukey HSD / Tukey Kramer Test), ʘ ʜʘʥʽ 

ʚʠʨʘʞʘʣʠ ʫ ʬʦʨʤʘʪʽ ʩʝʨʝʜʥʴʦʾ ʪʘ ʾʾ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʤʠʣʢʠ (M Ñ m). ʗʢʱʦ ʟʥʘʯʝʥʥʷ 

https://imagej.net/
https://www.statskingdom.com/
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ʥʝ ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʣʠʩʷ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʾʭ ʧʦʨʽʚʥʶʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʪʝʩʪʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (Kruskal-Wallis ANOVA), 

ʘ ʜʘʥʽ ʚʠʨʘʞʘʣʠ ʷʢ ʩʝʨʝʜʥʶ ʪʘ ʾʾ ʤʽʥʽʤʘʣʴʥʝ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ.  
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ʈʆɿɼɯʃ 3  

ʈɽɿʋʃʔʊɸʊʀ ʂʆʄʇôʖʊɽʈʅʆɻʆ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ɼɽʈʄɸʊʆʃʆɻɯʏʅʀʍ ɽʌɽʂʊɯɺ ɽʊʀʃʄɽʊʀʃɻɯɼʈʆʂʉʀʇɯʈʀɼʀʅʋ 

ʉʋʂʎʀʅɸʊʋ 

 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ ʢʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ɽʄɻʇʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜʭʦʜʫ Drug2ways ʽ ʧʨʦʛʨʘʤʠ PASS. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʤʦʣʝʢʫʣʘ ɽʄɻʇʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʘʢʪʠʚʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʷʢʽ 

ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʥʘʨʽʟʥʦ (ʨʠʩ. 3.1 ɸ, ɹ). ʋ ʩʪʨʫʢʪʫʨʠ 2-ʝʪʠʣ-6-ʤʝʪʠʣ-3-

ʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʧʨʦʛʥʦʟʫʚʘʣʦʩʷ 125 ʚʠʜʽʚ ʘʢʪʠʚʥʦʩʪʽ (ʨʠʩ. 1 ɺ). ʋ ʩʫʢʮʠʥʘʪʫ 

ʧʝʨʝʜʙʘʯʘʣʦʩʷ 734 ʚʠʜʠ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʨʽʚʥʽ ʤʦʣʝʢʫʣ, ʢʣʽʪʠʥ, ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ 

ʦʨʛʘʥʽʟʤʫ (ʨʠʩ. 1 ɺ). 

 

 

 

ɸ 

 

ɹ ɺ 

ʈʠʩ. 3.1. ʉʪʨʫʢʪʫʨʘ 2-ʝʪʠʣ-6-ʤʝʪʠʣ-3-ʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ (ɸ), ʩʪʨʫʢʪʫʨʘ ʩʫʢʮʠʥʘʪʫ 

(ɹ) ʪʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʬʝʢʪʽʚ, ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʨ<0,05 ʜʣʷ ʢʦʞʥʦʾ ʟ 

ʥʠʭ (ɺ). 

 

ɿ ʤʘʩʠʚʫ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʩʪʦʩʫʚʘʣʠʩʷ ʦʙʦʭ ʯʘʩʪʠʥ ʤʦʣʝʢʫʣʠ 

ɽʄɻʇʉ, ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʰʢʽʨʥʠʭ 

ʭʚʦʨʦʙ (ʪʘʙʣ. 3.1). ɼʦ ʾʭ ʯʠʩʣʘ ʫʚʽʡʰʣʠ ʘʥʪʠʩʝʙʦʨʝʡʥʠʡ, ʧʨʦʪʠʘʣʦʧʝʮʽʡʥʠʡ, 

ʧʨʦʪʠʝʢʟʝʤʥʠʡ, ʧʨʦʪʠʩʚʝʨʙʽʞʥʠʡ ʪʘ ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʠʡ ʝʬʝʢʪʠ, 
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ʬʦʪʦʩʝʥʩʠʙʽʣʽʟʫʶʯʘ ʜʽʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʜʨʘʟʥʝʥʥʷ ʰʢʽʨʠ. 

ʇʨʦʚʝʜʝʥʝ ʢʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʷʚʠʣʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʤʦʚʽʨʥʠʭ 

ʧʝʨʚʠʥʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʝʬʝʢʪʽʚ (ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ), ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʧʣʠʚʫ ʥʘ 

ʪʽ, ʯʠ ʽʥʰʽ ʬʝʨʤʝʥʪʠ ʘʙʦ ʩʪʨʫʢʪʫʨʠ ʢʣʽʪʠʥ. ɿʦʢʨʝʤʘ, ʽ 2-ʝʪʠʣ-6-ʤʝʪʠʣ-3-

ʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥ, ʽ ʩʫʢʮʠʥʘʪ ʧʦʪʝʥʮʡ̔ʥʦ ʟʜʘʪʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʤʝʤʙʨʘʥ 

(ʈʘ/ʈʽ 0,681//0,058 ʪʘ 0,894/0,013, ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʾʭ ʧʨʦʥʠʢʥʽʩʪʴ (ʈʘ/ʈʽ 

0,616//0,078 ʪʘ 0,800/0,010, ʚʽʜʧʦʚʽʜʥʦ).  

ʊʘʙʣʠʮʷ 3.1 

ɽʬʝʢʪʠ, ʧʦʪʝʥʮʽʡʥʦ ʟʥʘʯʫʱʽ ʜʣʷ ʜʝʨʤʘʪʦʣʦʛʽʾ, ʱʦ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʚ ɽʄɻʇʉ ʟʘ 

ʧʨʦʛʨʘʤʦʶ PASS (p<0,05) 

ʉʪʨʫʢʪʫʨʥʘ ʯʘʩʪʠʥʘ 

ʤʦʣʝʢʫʣʠ  

Pa Pi ɽʬʝʢʪ / ʘʢʪʠʚʥʽʩʪʴ 

2-ʝʪʠʣ-6-ʤʝʪʠʣ-3-

ʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥ 

0,771 0,024 ɸʥʪʠʩʝʙʦʨʝʡʥʠʡ  

0,546 0,034 
ʃʽʢʫʚʘʣʴʥʠʡ ʧʨʠ 

ʘʣʦʧʝʮʽʾ 
ʉʫʢʮʠʥʘʪ 0,920 0,004 ʇʨʦʪʠʝʢʟʝʤʥʠʡ 

0,882 0,005 ɸʥʪʠʩʝʙʦʨʝʡʥʠʡ 

0,742 0,004 ʃʽʢʫʚʘʣʴʥʠʡ ʧʨʠ 

ʘʣʦʧʝʮʽʾ 

0,598 0,013 ʇʨʦʪʠʩʚʝʨʙʽʞʥʠʡ ʧʨʠ 

ʘʣʝʨʛʽʾ 

0,594 0,009 ɺʽʜʩʫʪʥʽʩʪʴ 

ʧʦʜʨʘʟʥʝʥʥʷ ʰʢʽʨʠ 

0,567 0,016 ʇʨʦʪʠʽʥʬʝʢʮʽʡʥʠʡ 

0,515 0,003 ʌʦʪʦʩʝʥʩʠʙʽʣʽʟʫʶʯʠʡ 

 

ɿ ʚʠʩʦʢʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ ʜʣʷ ʦʙʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʣʝʢʫʣʠ ɽʄɻʇʉ 

ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʽʥʛʽʙʫʚʘʥʥʷ ʧʝʨʦʢʩʠʜʘʟʠ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʈʘ/ʈʽ 0,545/0,033 ʪʘ 

0,766/0,006. ʋ ʩʫʢʮʠʥʘʪʫ ʧʨʦʛʥʦʟʫʚʘʣʦʩʷ ʽʥʛʽʙʫʚʘʥʥʷ ʉʆɼ (ʈʘ/ʈʽ=0,889/0,004), 

ʢʘʪʘʣʘʟʠ (ʈʘ/ʈʽ=0,765/0,003), ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ (ʈʘ/ʈʽ=0,684/0,005) ʽ 

ʛʣʫʪʘʪʽʦʥʜʝʛʽʜʨʦʛʝʥʘʟʠ ʘʩʢʦʨʙʘʪʫ (ʈʘ/ʈʽ=0,651/0,003), ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ 
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ʫʣʦʚʣʶʚʘʪʠ ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ (ʈʘ/ʈʽ=0,751/0,004) ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʮʠʪʦʧʨʦʪʝʢʮʽʶ 

(ʈʘ/ʈʽ=0,697/0,005). ʎʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʜʘʥʽ ʙʫʣʠ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʽ ʟ ʦʛʣʷʜʫ ʥʘ 

ʚʽʜʦʤʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽʄɻʇʉ. 

 ʂʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʢʘʟʫʚʘʣʦ ʡ ʥʘ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʧʝʨʝʚʽʨʢʠ ʫ ʟʚôʷʟʢʫ ʟ ʤʦʞʣʠʚʠʤʠ ʝʬʝʢʪʘʤʠ ɽʄɻʇʉ ʷʢ ʤʽʩʮʝʚʦʛʦ ʜʝʨʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʟʘʩʦʙʫ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʣʠ ʘʛʦʥʽʟʤ ʜʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ 

(ʈʘ/ʈʽ=0,713/0,007), ʽʥʛʽʙʫʚʘʥʥʷ C-ʝʥʜʦʧʝʧʪʠʜʘʟʠ ʧʨʦʢʦʣʘʛʝʥʫ (ʈʘ/ʈʽ=0,598/0,005), 

N-ʝʥʜʦʧʝʧʪʠʜʘʟʠ ʧʨʦʢʦʣʘʛʝʥʫ (ʈʘ/ʈʽ=0,819/0,003), ʧʨʦʢʦʣʘʛʝʥ-ʧʨʦʣʽʥ-3-

ʜʽʦʢʩʠʛʝʥʘʟʠ (ʈʘ/ʈʽ=0,646/0,001), ʘʛʦʥʽʟʤ ʟ ʛʽʘʣʫʨʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ 

(ʈʘ/ʈʽ=0,552/0,003), ʷʢʽ ʧʝʨʝʜʙʘʯʘʣʠʩʷ ʚ ʩʫʢʮʠʥʘʪʫ.  

ʉʝʨʝʜ ʤʘʩʠʚʫ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʚ ʧʦʪʝʥʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ MAPʂ (ʈʘ/ʈʽ=0,550/0,027) ʪʘ ʭʦʣʝʩʪʝʨʝʥʪʨʽʦʣ-26-ʤʦʥʦʦʢʩʠʛʝʥʘʟʠ 

(ʈʘ/ʈʽ=0,520/0,016), ʘ ʪʘʢʦʞ ʽʥʛʽʙʫʚʘʥʥʷ ʧʨʦʩʪʘʛʣʘʥʜʠʥ-ɸ1-ʽʟʦʤʝʨʘʟʠ 

(ʈʘ/ʈʽ=0,891/0,002), ʧʨʦʩʪʘʛʣʘʥʜʠʥ-ɽ2-9-ʨʝʜʫʢʪʘʟʠ (ʈʘ/ʈʽ=0,861/0,007) ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʚʠʚʽʣʴʥʝʥʥʷ ʛʽʩʪʘʤʽʥʫ (ʈʘ/ʈʽ=0,537/0,01). 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʦʛʦ ʝʬʝʢʪʫ ɽʄɻʇʉ ʤʦʛʣʘ 

ʩʪʦʩʫʚʘʪʠʩʷ ʧʦʪʝʥʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʝʧʘʨʘʪʫ ʽʥʛʽʙʫʚʘʪʠ 

ʧʩʝʚʜʦʣʽʟʠʥ (ʈʘ/ʈʽ=0,602/0,045), IgA-ʩʧʝʮʠʬʽʯʥʫ ʩʝʨʠʥʦʚʫ ʝʥʜʦʧʝʧʪʠʜʘʟʫ 

(ʈʘ/ʈʽ=0,529/0,028) ʘʙʦ ʭʣʦʨʘʤʬʝʥʽʢʦʣ-ʆ-ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʫ (ʈʘ/ʈʽ=0,734/0,003).  

ʄʘʩʠʚ ʜʘʥʠʭ ʬʘʨʤʘʢʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʠ ɽʄɻʅʉ ʤʽʩʪʠʚ 

ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʬʝʨʤʝʥʪʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ, 

ʤʝʪʘʙʦʣʽʟʤʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʙʽʣʢʽʚ, ʣʽʧʽʜʽʚ (ʫʙʽʭʽʥʦʣ-ʮʠʪʦʭʨʦʤ-ʩ-ʨʝʜʫʢʪʘʟʫ, 

ʅɸɼʌʅ-ʮʠʪʦʭʨʦʤ-c2-ʨʝʜʫʢʪʘʟʫ, ʅɸɼʌH-ʧʝʨʦʢʩʠʜʘʟʫ ʪʘ ʽʥʰʽ), 

ʆʪʞʝ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ ʢʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʚʽʜʦʤʦʛʦ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ɽʄɻʇʉ ʜʦʟʚʦʣʠʣʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚ ʥʴʦʛʦ 

ʥʠʟʢʫ ʝʬʝʢʪʽʚ, ʢʦʨʠʩʥʠʭ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʜʝʨʤʘʪʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɺʚʘʞʘʶʪʴ, ʱʦ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʫ in silico ʟʘʚʞʜʠ ʤʘʶʪʴ ʧʨʦʭʦʜʠʪʠ ʧʝʨʝʚʽʨʢʫ ʧʨʘʢʪʠʢʦʶ, ʘʣʝ 

ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʨʦʙʦʯʫ ʛʽʧʦʪʝʟʫ ʽ ʨʘʮʽʦʥʘʣʴʥʦ ʧʽʜʽʡʪʠ ʜʦ ʧʣʘʥʫʚʘʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʫ ʬʘʨʤʘʢʦʣʦʛʽʾ. 

ʉʘʤʝ ʪʘʢʠʤ ʯʠʥʦʤ ʤʠ ʙʫʜʫʚʘʣʠ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ in vitro ʪʘ in vivo. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3: 

1. ʇʨʠ ʬʘʨʤʘʢʦʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʩʪʨʫʢʪʫʨʠ ɽʄɻʇʉ ʟʘ ʧʨʦʛʨʘʤʦʶ 

PASS ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʝʬʝʢʪʠ ʜʝʨʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ 

ʘʥʪʠʩʝʙʦʨʝʡʥʘ, ʧʨʦʪʠʘʣʦʧʝʮʽʡʥʘ, ʧʨʦʪʠʝʢʟʝʤʥʘ, ʧʨʦʪʠʩʚʝʨʙʽʞʥʘ, 

ʬʦʪʦʩʝʥʩʠʙʽʣʽʟʫʶʯʘ, ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʘ ʜʽʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʜʨʘʟʥʝʥʥʷ ʰʢʽʨʠ, 

2. ɿʘ ʜʘʥʠʤʠ ʧʨʦʛʥʦʟʫ, ʟʘʟʥʘʯʝʥʽ ʝʬʝʢʪʠ ʤʦʛʣʠ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʣʝʢʫʣʠ ɽʄɻʇʉ ʥʘ ʤʝʤʙʨʘʥʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ, ʩʪʘʥ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʬʝʨʤʝʥʪʠ ʪʘ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ, ʟʘʜʽʷʥʽ ʚ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʘ ʬʘʢʪʦʨʠ ʧʘʪʦʛʝʥʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 3: 

 

1. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ In silico ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ 

ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ. 

2024;2(86):108-112. 

2. ɹʘʣʶʢ ʆɭ, ɼʝʚôʷʪʢʽʥʘ ʅʄ. ʂʦʤʧôʶʪʝʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʽʚ 

ʜʝʨʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʚ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ. 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʘ 100-

ʨʽʯʯʶ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2021è, 

3 ʛʨʫʜʥʷ 2021 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. ʇʦʣʪʘʚʘ, 2021. ʉ. 32. 
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ʈʆɿɼɯʃ 4 

ɺʀɺɯʃʔʅɽʅʅʗ ɸʂʊʀɺʅʆɰ ʈɽʏʆɺʀʅʀ ʊɸ ʇʈʆʊʀʄɯʂʈʆɹʅɸ 

ɸʂʊʀɺʅɯʉʊʔ ɻɽʃʖ ɽʊʀʃʄɽʊʀʃɻɯɼʈʆʂʉʀʇɯʈʀɼʀʅʋ ʉʋʂʎʀʅɸʊʋ 

IN VITRO  

 

 

 4.1. ɺʠʚʽʣʴʥʝʥʥʷ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ 

 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʽʘʣʽʟʫ, ʤʦʞʥʘ ʙʫʣʦ ʙʘʯʠʪʠ, ʱʦ ʚʠʚʽʣʴʥʝʥʥʷ 

ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ ʟ ʫʩʽʭ ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʛʝʣʽʚ ʧʦʯʠʥʘʣʦʩʴ ʫʞʝ ʧʽʩʣʷ 15 ʭʚ, 

ʽʥʪʝʥʩʠʚʥʦ ʟʨʦʩʪʘʣʦ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 60 ʭʚ ʽ ʧʨʦʜʦʚʞʫʚʘʣʦ ʧʦʚʽʣʴʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʫ ʧʝʨʽʦʜ ʚʽʜ 1 ʜʦ 4 ʛʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʪʘʙʣ. 4.1). ʏʘʩʪʢʘ ʜʽʶʯʦʾ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʚʽʣʴʥʷʣʘʩʴ ʟʘ ʢʦʞʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʙʫʣʘ ʬʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ ʜʣʷ 

ʫʩʽʭ ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʛʝʣʶ.  

ʊʘʙʣʠʮʷ 4.1 

ɺʠʚʽʣʴʥʝʥʥʷ ɽʄɻʇʉ ʫ ʜʽʘʣʽʟʘʪ ʽʟ ʟʨʘʟʢʽʚ ʛʝʣʶ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, MÑm (n=5) 

ɽʢʩʧʦʟʠʮʽʷ ɺʠʚʽʣʴʥʝʥʥʷ ɽʄɻʇʉ ʫ ʜʽʘʣʽʟʘʪ 

2,5 % ʛʝʣʴ 5 % ʛʝʣʴ 7,5 % ʛʝʣʴ 

ʏʘʩʪʢʘ, 

% 

ʂʽʣʴʢʽʩʪʴ, 

ʤʛ 

ʏʘʩʪʢʘ, 

% 

ʂʽʣʴʢʽʩʪʴ, 

ʤʛ 

ʏʘʩʪʢʘ, 

% 

ʂʽʣʴʢʽʩʪʴ, 

ʤʛ 

1 2 3 ̫ ʗ4 5 6 7 

15 ʭʚ 24,5 

Ñ0,8 

6.13 

Ñ0,20 

25,5 

Ñ0,9 

12,75 

Ñ0,45* 

25,6 

Ñ0,9 

19,13 

Ñ0,68*,# 

30 ʭʚ 47,0 

Ñ0,8 

11.75 

Ñ0,20 

47,9 

Ñ0,8 

23,95 

Ñ0,40* 

49,0 

Ñ1,2 

36,75 

Ñ0,90*,# 

45 ʭʚ 73,4 

Ñ1,2 

18,35 

Ñ0,30 

72,0 

Ñ1,4 

36,0 

Ñ0,70* 

75,2 

Ñ1,6 

56,40 

Ñ1,20*,# 

60 ʭʚ 93,9 

Ñ1,0 

 

23,48 

Ñ0,25 

92,8 

Ñ1,0 

46,40 

Ñ0,50* 

95,0 

Ñ1,2 

71,25 

Ñ0,90*,# 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.1 

1 2 3 4 5 6 7 

2 ʛʦʜ 95,0 

Ñ0,7 

23,75 

Ñ0,18 

96,5 

Ñ1,7 

48,25 

Ñ0,85* 

97,0 

Ñ0,7 

72,75 

Ñ0,53*,# 

3 ʛʦʜ 97,7 

Ñ0,8 

24,43 

Ñ0,20 

97,7 

Ñ0,8 

48,85 

Ñ0,40* 

98,6 

Ñ1,0 

73,95 

Ñ0,75*,# 

4 ʛʦʜ 99,4 

Ñ1,0 

24,87 

Ñ025 

98,0 

Ñ1,0 

49,10 

Ñ0,50* 

99,0 

Ñ1,0 

74,25 

Ñ0,75*,# 

5 ʛʦʜ 98,9 

Ñ0,9 

24,73 

Ñ0,23 

96,9 

Ñ1,4 

48,45 

Ñ0,70* 

99,0 

Ñ0,9 

74,25 

Ñ0,68*,# 

ʇʨʠʤʽʪʢʠ: 

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʝʣʶ 2,5 %. 

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʝʣʶ 5 %. 

 

ɿʘ ʧʝʨʰʽ 30  ʭʚ ʟ ʛʝʣʽʚ ʫ ʜʽʘʣʽʟʘʪ ʧʨʦʜʠʬʫʥʜʫʚʘʣʘ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʜʽʶʯʦʾ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʧʫʩʪʠʪʠ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʝʬʝʢʪʫ ʚ ʥʘʩʪʫʧʥʠʭ 

ʜʦʩʣʽʜʘʭ in vivo. ʇʦʚʥʝ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʘ 4 ʛʦʜ. ʇʨʠ ʮʴʦʤʫ 

ʘʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ɽʄɻʇʉ ʫ ʜʽʘʣʽʟʘʪʽ ʟʘʣʝʞʘʣʘ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʢʘʨʩʴʢʦʾ 

ʨʝʯʦʚʠʥʠ ʚ ʛʝʣʽ ʪʘ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʘʩʴ ʤʽʞ ʟʨʘʟʢʘʤʠ ʛʝʣʽʚ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ.  

 ʆʪʞʝ, ʤʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ ʛʝʣʽʚ ɽʄɻʇʉ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʚʽʣʴʥʷʪʠ 47-49 % 

ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʧʝʨʰʽ 30 ʭʚ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʾʾ ʚʤʽʩʪʫ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʪʚʘʨʠʥʘʭ ʤʠ ʙʨʘʣʠ 5 % ʛʝʣʴ ɽʄɻʇʉ, ʷʢʠʡ ʚʞʝ 

ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʪʝʨʘʧʝʚʪʠʯʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ ʧʦʚʝʨʭʥʽ 

ʫʰʢʦʜʞʝʥʦʾ ʰʢʽʨʠ ʟʘ ʥʝʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. 

 

 4.2. ʄʽʥʽʤʘʣʴʥʘ ʽʥʛʽʙʫʚʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ɽʄɻʇʉ ʧʨʦʪʠ ʝʪʘʣʦʥʥʠʭ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ  

 

ʇʦʢʘʟʘʥʦ, ʱʦ ɽʄɻʇʉ ʧʨʠʛʥʽʯʫʚʘʚ ʨʦʟʚʠʪʦʢ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ 

ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʫʢʣʶʯʘʶʯʠ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʢʦʢʠ, ʛʨʘʤʥʝʛʘʪʠʚʥʽ 
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ʧʘʣʠʯʢʠ ʪʘ ʛʨʠʙʠ ʨʦʜʫ Candida (ʪʘʙʣ. 4.2). 

ʊʘʙʣʠʮʷ 4.2 

ʄʽʥʽʤʘʣʴʥʽ ʽʥʛʽʙʫʚʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ɽʄɻʇʉ ʧʨʠ ʜʽʾ ʥʘ ʝʪʘʣʦʥʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʰʪʘʤʠ 

ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ, n=3 

ʄʽʢʨʦʦʨʛʘʥʽʟʤ ʄʽʥʽʤʘʣʴʥʽ ʽʥʛʽʙʫʚʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʤʢʛ/ʤʣ 

S. aureus ɸʊʉʉ 25923 625 

E. coli ɸʊʉʉ 25922 625 

C. albicans ɸʊʉʉ 10231 312 

S. aureus 5352 2500 

P. aeruginosa 5245 312 

C. albicans 5261 10000 

ʇʨʠʤʽʪʢʘ. ʇʨʠ 3-ʨʘʟʦʚʦʤʫ ʧʦʚʪʦʨʝʥʥʽ ʨʝʘʢʮʽʾ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʪʦʤʫ ʚ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʦ ʣʠʰʝ M. 

 

ʉʝʨʝʜ ʢʣʽʥʽʯʥʠʭ ʽʟʦʣʷʪʽʚ ʥʘʡʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɽʄɻʇʉ ʚʠʷʚʠʣʘ ʧʘʣʠʯʢʘ 

ʩʠʥʴʦʛʦ ʛʥʦʶ, ʜʣʷ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʷʢʦʾ ʄɯʂ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʟʘ ʪʘʢʫ ʚ ʜʚʦʭ 

ʽʥʰʠʭ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʏʫʪʣʠʚʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʜʦ ɽʄɻʇʉ 

ʚʘʨʽʶʚʘʣʘ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʱʦ ʤʦʛʣʦ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʠʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʪʘ(ʘʙʦ) 

ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

ʆʪʞʝ, ɽʄɻʇʉ ʛʘʣʴʤʫʚʘʚ ʨʦʟʚʠʪʦʢ ʝʪʘʣʦʥʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 312-

2500 ʤʢʛ/ʤʣ ʽ ʩʧʨʘʚʣʷʚ ʬʫʥʛʽʩʪʘʪʠʯʥʫ ʜʽʶ ʥʘ ʝʪʘʣʦʥʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʰʪʘʤʠ ʢʘʥʜʠʜʠ. 

 

4.3. ʏʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ 

ɽʄɻʇʉ ʟ ʽʥʰʠʤʠ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ ʘʛʝʥʪʘʤʠ 

 

ʏʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ 

ɽʄɻʇʉ ʟ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ. ʋʩʽ ʜʦʩʣʽʜʞʝʥʽ ɽʆ ʚʠʢʣʠʢʘʣʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ 

ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ S. aureus ɸʊʉʉ 25923, ʦʜʥʘʢ ʯʫʪʣʠʚʽʩʪʴ ʮʽʻʾ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʜʦ 

ɽʆ ʚʘʨʽʶʚʘʣʘ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ (ʪʘʙʣ. 4.3).  
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ʊʘʙʣʠʮʷ 4.3 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ S. aureus ɸʊʉʉ 25923 ʧʨʠ ʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ 

(10 ʤʢʣ/ʜʠʩʢ) ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʟ ɽʄɻʇʉ (1000 ʤʢʛ/ʜʠʩʢ), M Ñ m (n=5) 

ʅʘʟʚʘ ʝʬʽʨʥʦʾ 

ʦʣʽʾ ʘʙʦ 

ʧʨʝʧʘʨʘʪʫ 

ɼʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ  

ɽʬʽʨʥʘ ʦʣʽʷ ʘʙʦ ɽʄɻʇʉ  ʂʦʤʙʽʥʘʮʽʷ ʝʬʽʨʥʦʾ ʦʣʽʾ ʟ 

ɽʄɻʇʉ 

ɽʄɻʇʉ 18,8 Ñ0,34 - 

ʂʦʨʠʮʷ  39,4 Ñ0,88* 46,8Ñ0,87*, # 

ʃʠʤʦʥ 10,8Ñ0,34* 30,0Ñ0,49*, # 

ʄôʷʪʘ 16,6Ñ0,54* 22,8Ñ0,34*, # 

ʏʘʡʥʝ ʜʝʨʝʚʦ 19,8Ñ0,34 23,6Ñ0,46*,# 

ʃʘʚʨ 15,6Ñ0,73* 21,4Ñ0,92 # 

ɯʤʙʠʨ 26,2Ñ1,48* 20,0Ñ0,98# 

ʇʦʣʠʥ 16,8Ñ0,87 25,0Ñ1,65*, # 

ʂʘʣʝʥʜʫʣʘ 13,4Ñ0,54* 19,8Ñ0,59 # 

ʃʘʚʘʥʜʘ 14,6Ñ1,66 25,31Ñ0,97*, # 

ʊʨʦʷʥʜʘ 18,2Ñ1,15 29,2Ñ0,52*, # 

ɽʚʢʘʣʽʧʪ  6,8Ñ0,34* 17,8Ñ0,34# 

ɻʚʦʟʜʠʢʘ  19,8Ñ0,77 23,8Ñ0,34*, # 

ʗʣʠʮʷ 11,0Ñ0,34* 21,2Ñ0,96 # 

ʐʘʚʣʽʷ 24,6Ñ1,5* 27,8Ñ0,82*, # 

ʇʨʠʤʽʪʢʠ. ʋ ʪʘʙʣ. 4.3-4.5: 

1. ʅʘʟʚʘ ɽʆ ʦʪʦʪʦʞʥʝʥʘ ʟ ʥʘʟʚʦʶ ʨʦʩʣʠʥʠ, ʟ ʷʢʦʾ ʾʾ ʦʜʝʨʞʘʥʦ.  

2. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɿɿʈ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ɽʄɻʇʉ;  

3. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɿɿʈ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ɽʆ ʙʝʟ ɽʄɻʇʉ. 

 

ʅʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ɽʆ ʢʦʨʠʮʽ ʪʘ ʽʤʙʠʨʫ ɿɿʈ ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʟʘ 25 ʤʤ, ʱʦ 

ʚʢʘʟʫʚʘʣʦ ʥʘ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ ʩʪʘʬʽʣʦʢʦʢʫ ʜʦ ʮʠʭ ʟʘʩʦʙʽʚ. ɿɿʈ 

ʚʽʜ 16 ʜʦ 25 ʤʤ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ɽʆ ʤôʷʪʠ, ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʧʦʣʠʥʫ, 

ʪʨʦʷʥʜʠ, ʛʚʦʟʜʠʢʠ ʪʘ ʰʘʚʣʽʾ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʠʭ S. aureus 
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ɸʊʉʉ 25923. ɺʦʜʥʦʯʘʩ ʮʷ ʪʝʩʪ-ʢʫʣʴʪʫʨʘ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦ ʯʫʪʣʠʚʦʶ ʜʦ ɽʆ ʣʠʤʦʥʫ, 

ʣʘʚʨʫ, ʣʘʚʘʥʜʠ, ʢʘʣʝʥʜʫʣʠ, ʜʝ ɿɿʈ ʩʪʘʥʦʚʠʣʠ 11-16 ʤʤ. ɿɿʈ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ɽʆ 

ʝʚʢʘʣʽʧʪʫ ʚʠʷʚʠʣʠʩʴ ʤʝʥʰʠʤʠ ʟʘ 10 ʤʤ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʩʪʘʬʽʣʦʢʦʢʫ ʜʦ ʮʽʻʾ ʦʣʽ.ʾ  

ʏʫʪʣʠʚʽʩʪʴ S. aureus ɸʊʉʉ 25923 ʜʦ ɽʄɻʇʉ ʙʫʣʘ ʧʦʤʽʨʥʦʶ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʨʠʛʥʽʯʝʥʥʷ ʙʘʢʪʝʨʽʡʥʦʛʦ ʨʦʩʪʫ ʚ ʥʝʛʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʪʘ ʭʘʨʘʢʪʝʨʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ɿɿʈ ʫ ʧʦʟʠʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʟ ʛʝʥʪʘʤʽʮʠʥʦʤ (23,0Ñ0,2 ʤʤ). ɺʦʥʘ ʚʠʷʚʠʣʘʩʷ 

ʤʝʥʰʦʶ, ʥʽʞ ʜʦ ɽʆ ʢʦʨʠʮʽ (p<0,001), ʰʘʚʣʽʾ (p<0,001) ʪʘ ʽʤʙʠʨʫ (p<0,001), 

ʧʦʜʽʙʥʦʶ ʜʦ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ɽʆ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʪʨʦʷʥʜʠ, ʧʦʣʠʥʫ ʪʘ ʛʚʦʟʜʠʢʠ ʘʙʦ 

ʚʠʱʦʶ, ʥʽʞ ʜʦ ɽʆ ʣʠʤʦʥʫ (p<0,001), ʤôʷʪʠ (p<0,02), ʣʘʚʨʫ (p<0,05), ʣʘʚʘʥʜʠ 

(p<0,1), ʢʘʣʝʥʜʫʣʠ (p<0,001), ʝʚʢʘʣʽʧʪʫ (p<0,001) ʪʘ ʷʣʠʮʽ (p<0,001).  

ʂʦʤʙʽʥʫʚʘʥʥʷ ɽʆ ʟ ɽʄɻʇʉ ʟʙʽʣʴʰʫʚʘʣʦ ɿɿʈ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ S. aureus 

ɸʊʉʉ 25923. ʋ ʟʨʘʟʢʘʭ ʮʽʻʾ ʛʨʫʧʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʠʩʢʽʚ ʟ ɽʆ ʣʘʚʨʫ, ʽʤʙʠʨʫ, 

ʢʘʣʝʥʜʫʣʠ, ʷʣʠʮʽ ʪʘ ʝʚʢʘʣʽʧʪʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʜʽʘʤʝʪʨʠ ɿɿʈ ʽʩʪʦʪʥʦ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʪʘʢʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʘʤʠʤ ɽʄɻʇʉ (p<0,002). ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʩʪʘʬʽʣʦʢʦʢʫ ʢʦʤʙʽʥʘʮʽʷʤʠ ɽʆ ʟ ɽʄɻʇʉ ʙʫʣʦ ʩʠʣʴʥʽʰʝ ʚʠʨʘʞʝʥʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʣʽʷʤʠ. ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ S. aureus ɸʊʉʉ 25923 ʧʨʠ 

ʧʦʻʜʥʘʥʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʟ ɽʆ ʢʦʨʠʮʽ ʟʨʦʩʪʘʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 7,4 ʤʤ (p<0,001), 

ʣʠʤʦʥʫ ï ʥʘ 19,2 ʤʤ (p<0,001), ʤô̫ ʪʠ ï ʥʘ 6,2 ʤʤ (p<0,001), ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ï ʥʘ 

3,8 ʤʤ (p<0,001), ʣʘʚʨʫ ï ʥʘ 5,8 ʤʤ (p<0,002), ʧʦʣʠʥʫ ï ʥʘ 8,2 ʤʤ (p<0,001), 

ʢʘʣʝʥʜʫʣʠ ï ʥʘ 6,4 ʤʤ (p<0,001), ʣʘʚʘʥʜʠ ï ʥʘ 10,7 ʤʤ (p<0,001), ʪʨʦʷʥʜʠ ï ʥʘ 11 ʤʤ 

(p<0,001), ʝʚʢʘʣʽʧʪʫ ï ʥʘ 11 ʤʤ (p<0,001), ʛʚʦʟʜʠʢʠ ï ʥʘ 4 ʤʤ (p<0,005), ʷʣʠʮʽ ï ʥʘ 

10,2 ʤʤ (p<0,001) ʧʨʦʪʠ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʩʘʤʠʭ ɽʆ. ʃʠʰʝ ʚ ʨʘʟʽ 

ʧʦʻʜʥʘʥʥʷ ɽʆ ʽʤʙʠʨʫ ʟ ɽʄɻʇʉ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʩʪʘʬʽʣʦʢʦʢʫ ʙʫʣʦ 

ʤʝʥʰʠʤ, ʥʽʞ ʧʨʠ ʦʢʨʝʤʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʽʻʾ ʦʣʽʾ ʥʘ 6,2 ʤʤ (p<0,005), ʘ ʧʨʠ 

ʢʦʤʙʽʥʫʚʘʥʥʽ ʦʣʽʾ ʰʘʚʣʽʾ ʟ ɽʄɻʇʉ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʝʬʝʢʪʫ ʩʘʤʦʾ ɽʆ. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʢʦʤʙʽʥʫʚʘʥʥʷ ɽʆ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʢʨʽʤ ʧʦʻʜʥʘʥʥʷ ʦʣʽʡ 

ʽʤʙʠʨʫ ʽ ʝʚʢʘʣʽʧʪʫ ʟ ʮʠʤ ʧʨʝʧʘʨʘʪʦʤ, ɿɿʈ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ 

ʩʪʘʬʽʣʦʢʦʢʫ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʫ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜ ʪʘʢʠʭ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ 

ʢʦʞʥʠʤ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʾ. ʎʝ ʚʢʘʟʫʚʘʣʦ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʘʤʝ 
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ʢʦʤʙʽʥʦʚʘʥʠʡ ʚʧʣʠʚ ʜʚʦʭ ʘʛʝʥʪʽʚ ʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤ, ʽ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʟʜʘʪʥʽʩʪʴ 

ɽʄɻʇʉ ʟʙʽʣʴʰʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ S. aureus ɸʊʉʉ 25923 ʜʦ ɽʆ, 

ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʤ ʪʘʢʠʡ ʝʬʝʢʪ ʙʫʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʙʽʥʘʮʽʡ ʮʴʦʛʦ 

ʟʘʩʦʙʫ ʟ ʦʣʽʷʤʠ ʣʠʤʦʥʫ, ʝʚʢʘʣʽʧʪʫ, ʪʨʦʷʥʜʠ ʣʘʚʘʥʜʠ ʪʘ ʷʣʠʮʽ. 

ʏʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ E. coli ɸʊʉʉ 25922 ʜʦ ɽʆ ʚʘʨʽʶʚʘʣʘ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ, ʘʣʝ ʙʫʣʘ ʚʠʩʦʢʦʶ ʣʠʰʝ ʚ ɽʆ ʢʦʨʠʮʽ (ʪʘʙʣ. 4.4).  

ʊʘʙʣʠʮʷ 4.4 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ E. coli ɸʊʉʉ 25922 ʧʨʠ ʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ 

(10 ʤʢʣ/ʜʠʩʢ) ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʟ ɽʄɻʇʉ (1000 ʤʢʛ/ʜʠʩʢ), M Ñ m (n=5) 

ʅʘʟʚʘ ʝʬʽʨʥʦʾ 

ʦʣʽʾ ʘʙʦ 

ʧʨʝʧʘʨʘʪʫ 

ɼʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ 

ɽʬʽʨʥʘ ʦʣʽʷ ʘʙʦ ɽʄɻʇʉ  ʂʦʤʙʽʥʘʮʽʷ ʝʬʽʨʥʦʾ ʦʣʽʾ ʟ 

ɽʄɻʇʉ 

ɽʄɻʇʉ 16,8 Ñ0,34 - 

ʂʦʨʠʮʷ 25,8 Ñ0,59* 30,2Ñ0,66*, # 

ʃʠʤʦʥ 0* 16,8Ñ0,34 # 

ʄôʷʪʘ  10,8Ñ0,34* 14,2Ñ0,66*, # 

ʏʘʡʥʝ ʜʝʨʝʚʦ 19,8Ñ0,34* 21,8Ñ0,34*, # 

ʃʘʚʨ 9,0Ñ0,4* 19,0Ñ0,89*,# 

ɯʤʙʠʨ 0* 17,4Ñ0,54# 

ʇʦʣʠʥ 7,8Ñ0,34* 20,2Ñ0,21# 

ʂʘʣʝʥʜʫʣʘ 12,0Ñ0,75* 19,4Ñ0,67# 

ʃʘʚʘʥʜʘ 0* 19,4Ñ0,88# 

ʊʨʦʷʥʜʘ 10,2Ñ0,34* 22,4Ñ0,92*, # 

ɽʚʢʘʣʽʧʪ 9,0Ñ0,49* 20,6Ñ0,83*,# 

ɻʚʦʟʜʠʢʘ 13,0Ñ0,81* 25,8Ñ0,34*, # 

ʗʣʠʮʷ 9,8Ñ0,34* 17,2Ñ0,66# 

ʐʘʚʣʽʷ 13,4Ñ0,46* 24,2Ñ0,52*,# 

 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʚʽʜ 16 ʜʦ 25 ʤʤ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ɽʆ 

ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʴʦʛʦ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ 
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ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ. ʊʝʩʪ-ʢʫʣʴʪʫʨʘ E. coli ɸʊʉʉ 25922 ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦ ʯʫʪʣʠʚʦʶ ʜʦ 

ɽʆ ʤôʷʪʠ, ʢʘʣʝʥʜʫʣʠ, ʛʚʦʟʜʠʢʠ ʪʘ ʰʘʚʣʽʾ, ʜʝ ɿɿʈ ʩʪʘʥʦʚʠʣʠ 11-16 ʤʤ. ɿʦʥʠ 

ʽʥʛʽʙʫʚʘʥʥʷ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ʨʝʰʪʦʶ ɽʆ ʚʠʷʚʠʣʠʩʴ ʤʝʥʰʠʤʠ ʟʘ 10 ʤʤ, ʱʦ ʩʚʽʜʯʠʣʦ 

ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʝʰʝʨʠʭʽʡ ʜʦ ʮʠʭ ʟʘʩʦʙʽʚ. 

E. coli ɸʊʉʉ 25922 ʤʘʣʘ ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɽʄɻʇʉ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʨʠʛʥʽʯʝʥʥʷ ʙʘʢʪʝʨʽʡʥʦʛʦ ʨʦʩʪʫ ʫ ʥʝʛʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʪʘ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʰʪʘʤʫ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ ɿɿʈ ʫ ʢʦʥʪʨʦʣʽ ʟ ʛʝʥʪʘʤʽʮʠʥʦʤ (21,0Ñ0,2 ʤʤ). 

ʏʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʜʦ ɽʄɻʇʉ ʚʠʷʚʠʣʘʩʷ ʤʝʥʰʦʶ, 

ʥʽʞ ʜʦ ɽʆ ʢʦʨʠʮʽ ʪʘ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ (p<0,001), ʘ ʚ ʫʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʙʫʣʘ 

ʚʽʨʦʛʽʜʥʦ ʚʠʱʦʶ, ʥʽʞ ʜʦ ɽʆ.  

ʂʦʤʙʽʥʫʚʘʥʥʷ ɽʆ ʟ ɽʄɻʇʉ ʟʙʽʣʴʰʫʚʘʣʦ ɿɿʈ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʢʠʰʢʦʚʦʾ 

ʧʘʣʠʯʢʠ. ʋ ʟʨʘʟʢʘʭ ʜʘʥʦʾ ʛʨʫʧʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʢʦʤʙʽʥʘʮʽʡ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ɽʆ 

ʣʠʤʦʥʫ, ʤôʷʪʠ, ʽʤʙʠʨʫ ʪʘ ʷʣʠʮʽ, ʨʦʟʤʽʨʠ ɿɿʈ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʪʘʢʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʘʤʠʤ ɽʄɻʇʉ (ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʽʜ p<0,05 ʜʦ p<0,001).  

ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ E. coli ɸʊʉʉ 25922 ʫʩʽʤʘ ʢʦʤʙʽʥʘʮʽʷʤʠ ɽʆ 

ʟ ɽʄɻʇʉ ʙʫʣʦ ʩʠʣʴʥʽʰʝ ʚʠʨʘʞʝʥʝ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʣʽʷʤʠ. ɿʦʢʨʝʤʘ, ɿɿʈ 

ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʚʽʜ ʧʦʻʜʥʘʥʦʾ ʜʽʾ ɽʄɻʇʉ ʟ ɽʆ ʢʦʨʠʮʽ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 4,4 ʤʤ (p<0,001), ʣʠʤʦʥʫ ï ʥʘ 16,8 ʤʤ (p<0,001), 

ʤô̫ ʪʠ ï ʥʘ 3,6 ʤʤ (p<0,002), ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ï ʥʘ 2,0 ʤʤ (p<0,01), ʣʘʚʨʫ ï ʥʘ 10 ʤʤ 

(p<0,001), ʽʤʙʠʨʫ ï ʥʘ 17,4 ʤʤ (p<0,001), ʧʦʣʠʥʫ ï ʥʘ 12,4 ʤʤ (p<0,001), ʢʘʣʝʥʜʫʣʠ 

ï ʥʘ 7,4 ʤʤ (p<0,001), ʣʘʚʘʥʜʠ ï ʥʘ 19,4 ʤʤ (p<0,001), ʪʨʦʷʥʜʠ ï ʥʘ 12,2 ʤʤ 

(p<0,001), ʝʚʢʘʣʽʧʪʫ ï ʥʘ 11,6 ʤʤ (p<0,001), ʛʚʦʟʜʠʢʠ ï ʥʘ 12,8 ʤʤ (p<0,001), ʷʣʠʮʽ 

ï ʥʘ 7,4 ʤʤ (p<0,001), ʰʘʚʣʽʾ ï ʥʘ 10,8 ʤʤ (p<0,001) ʧʨʦʪʠ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ɽʆ ʙʝʟ ʘʥʪʠʦʢʩʠʜʘʥʪʫ. ʆʜʥʘʢ ʪʽʣʴʢʠ ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ ʟ ɽʆ ʢʦʨʠʮʽ, ʤôʷʪʠ, ʯʘʡʥʦʛʦ 

ʜʝʨʝʚʘ, ʪʨʦʷʥʜʠ, ʝʚʢʘʣʽʧʪʫ, ʛʚʦʟʜʠʢʠ ʽ ʰʘʚʣʽʾ ɿɿʈ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʧʽʜ ʪʘʢʠʭ 

ʧʨʠ ʦʢʨʝʤʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʷʢ ɽʄɻʇʉ, ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʦʣʽʾ. ʎʝ ʚʠʢʣʶʯʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʥʷʪʠ ʟʘ ʢʦʤʙʽʥʦʚʘʥʫ ʜʽʶ ʝʬʝʢʪ ʩʘʤʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʽ ʩʚʽʜʯʠʣʦ 

ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʮʴʦʛʦ ʟʘʩʦʙʫ ʟʙʽʣʴʰʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ ʝʰʝʨʠʭʽʡ ʜʦ 

ɽʆ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʤ ʪʘʢʠʡ ʝʬʝʢʪ ʙʫʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʙʽʥʘʮʽʡ 

ɽʄɻʇʉ ʟ ʦʣʽʷʤʠ ʪʨʦʷʥʜʠ, ʝʚʢʘʣʽʧʪʫ ʪʘ ʛʚʦʟʜʠʢʠ. 
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ʊʝʩʪ-ʢʫʣʴʪʫʨʘ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ C. albicans ɸʊʉʉ 10231 ʤʘʣʘ ʤʽʥʽʤʘʣʴʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɽʄɻʇʉ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʠʛʥʽʯʝʥʥʷ ʙʘʢʪʝʨʽʡʥʦʛʦ ʨʦʩʪʫ ʫ 

ʥʝʛʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʪʘ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʮʴʦʛʦ ʰʪʘʤʫ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ ɿɿʈ ʫ 

ʢʦʥʪʨʦʣʽ ʟ ʥʽʩʪʘʪʠʥʦʤ (ʪʘʙʣ. 4.5). 

ʊʘʙʣʠʮʷ 4.5 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ C. albicans ɸʊʉʉ 10231 ʧʨʠ ʜʽʾ ʝʬʽʨʥʠʭ 

ʦʣʽʡ (10 ʤʢʣ/ʜʠʩʢ) ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʟ ɽʄɻʇʉ (1000 ʤʢʛ/ʜʠʩʢ), M Ñ m (n=5) 

ʅʘʟʚʘ ʝʬʽʨʥʦʾ 

ʦʣʽʾ ʘʙʦ 

ʧʨʝʧʘʨʘʪʫ 

ɼʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ 

ɽʬʽʨʥʘ ʦʣʽʷ ʘʙʦ ɽʄɻʇʉ  ʂʦʤʙʽʥʘʮʽʷ ʝʬʽʨʥʦʾ ʦʣʽʾ ʟ 

ɽʄɻʇʉ 

ɽʄɻʇʉ 11,53 Ñ0,26 - 

ʂʦʨʠʮʷ 33,2 Ñ0,52* 39,8Ñ0,59*, # 

ʃʠʤʦʥ 8,2Ñ0,52* 14,4Ñ0,54*,# 

ʏʘʡʥʝ ʜʝʨʝʚʦ 12,8Ñ0,72 19,6Ñ0,46*,# 

ʃʘʚʨ 7,8Ñ0,71* 14,2Ñ0,34*,# 

ʇʦʣʠʥ 17,8Ñ0,59* 25,0Ñ0,63*,# 

ʊʨʦʷʥʜʘ 15,4Ñ0,46* 21,8Ñ0,52*,# 

ɽʚʢʘʣʽʧʪ 7,0Ñ1,45* 11,6Ñ0,46# 

ɻʚʦʟʜʠʢʘ 28,4Ñ1,15* 37,1Ñ2,41*,# 

ʗʣʠʮʷ 12,0Ñ0,75 18,13Ñ5,17*,# 

ʐʘʚʣʽʷ 12,0Ñ0,98 24,8Ñ2,64*,# 

 

ʏʫʪʣʠʚʽʩʪʴ ʢʘʥʜʠʜʠ ʜʦ ɽʄɻʇʉ ʚʠʷʚʠʣʘʩʷ ʤʝʥʰʦʶ, ʥʽʞ ʜʦ ɽʆ ʢʦʨʠʮʽ, 

ʧʦʣʠʥʫ, ʪʨʦʷʥʜʠ ʪʘ ʛʚʦʟʜʠʢʠ (p<0,001), ʚʽʨʦʛʽʜʥʦ ʚʠʱʦʶ, ʥʽʞ ʜʦ ɽʆ ʣʠʤʦʥʫ 

(p<0,005) ʪʘ ʝʚʢʘʣʽʧʪʫ (p<0,001) ʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʯʫʪʣʠʚʦʩʪʽ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ 

ʛʨʠʙʽʚ ʜʦ ʽʥʰʠʭ ʦʣʽʡ. ʏʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ C. albicans ɸʊʉʉ 10231 ʜʦ ɽʆ ʤʘʣʘ 

ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ: ʚʦʥʘ ʙʫʣʘ ʚʠʩʦʢʦʶ ʜʦ ʦʣʽʡ ʢʦʨʠʮʽ ʪʘ ʛʚʦʟʜʠʢʠ, ʩʝʨʝʜʥʴʦʶ ʜʦ ʦʣʽʡ 

ʧʦʣʠʥʫ ʪʘ ʪʨʦʷʥʜʠ, ʤʽʥʽʤʘʣʴʥʦʶ ʜʦ ɽʆ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʷʣʠʮʽ ʪʘ ʰʘʚʣʽʾ ʘʙʦ 

ʚʽʜʩʫʪʥʴʦʶ ʜʦ ʦʣʽʡ ʣʠʤʦʥʫ ʪʘ ʝʚʢʘʣʽʧʪʫ ʚ ʜʘʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ɽʆ ʟ ɽʄɻʇʉ ʟʙʽʣʴʰʫʚʘʣʦ ɿɿʈ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʝʪʘʣʦʥʥʦʛʦ 
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ʰʪʘʤʫ ʜʨʽʞʜʞʝʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ. ʋ ʟʨʘʟʢʘʭ ʜʘʥʦʾ ʛʨʫʧʠ ʜʽʘʤʝʪʨʠ ɿɿʈ ʚʽʨʦʛʽʜʥʦ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʪʘʢʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʘʤʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ. ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʪʝʩʪ-

ʢʫʣʴʪʫʨʠ C. albicans ɸʊʉʉ 10231 ʫʩʽʤʘ ʢʦʤʙʽʥʘʮʽʷʤʠ ɽʆ ʟ ɽʄɻʇʉ ʙʫʣʦ ʩʠʣʴʥʽʰʝ 

ʚʠʨʘʞʝʥʝ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʣʽʷʤʠ. ɿʦʢʨʝʤʘ, ɿɿʈ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ 

ʢʘʥʜʠʜʠ ʚʽʜ ʧʦʻʜʥʘʥʦʾ ʜʽʾ ɽʄɻʇʉ ʟ ɽʆ ʢʦʨʠʮʽ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

6,6 ʤʤ (p<0,001), ʣʠʤʦʥʫ ï ʥʘ 6,2 ʤʤ (p<0,001), ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ï ʥʘ 6,8 ʤʤ 

(p<0,001), ʣʘʚʨʫ ï ʥʘ 6,4 ʤʤ (p<0,001), ʧʦʣʠʥʫ ï ʥʘ 7,2 ʤʤ (p<0,001), ʪʨʦʷʥʜʠ ï ʥʘ 

6,4 ʤʤ (p<0,001), ʝʚʢʘʣʽʧʪʫ ï ʥʘ 4,6 ʤʤ (p<0,002), ʛʚʦʟʜʠʢʠ ï ʥʘ 8,7 ʤʤ (p<0,005), 

ʷʣʠʮʽ ï ʥʘ 6,1 ʤʤ (p<0,001), ʰʘʚʣʽʾ ï ʥʘ 12,8 ʤʤ (p<0,001) ʧʨʦʪʠ ʘʥʘʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ɽʆ ʙʝʟ ʘʥʪʠʦʢʩʠʜʘʥʪʫ. 

ɼʣʷ ʚʩʽʭ ʢʦʤʧʦʟʠʮʽʡ, ʢʨʽʤ ʧʦʻʜʥʘʥʥʷ ʟ ɽʆ ʝʚʢʘʣʽʧʪʫ, ɿɿʈ ʚʽʨʦʛʽʜʥʦ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʧʽʜ ʪʘʢʠʭ ʧʨʠ ʦʢʨʝʤʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʷʢ ɽʄɻʇʉ, ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʦʣʽʾ, 

ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʟʙʽʣʴʰʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ 

ʰʪʘʤʫ ʛʨʠʙʽʚ ʜʦ ɽʆ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʤ ʪʘʢʠʡ ʝʬʝʢʪ ʙʫʚ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʙʽʥʘʮʽʡ ɽʄɻʇʉ ʟ ʦʣʽʷʤʠ ʛʚʦʟʜʠʢʠ, ʰʘʚʣʽʾ ʪʘ ʧʦʣʠʥʫ. 

ʆʪʞʝ, ʥʝ ʪʽʣʴʢʠ ɽʄɻʇʉ ʩʘʤ ʤʘʻ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʧʨʦʪʠ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ 

ʙʘʢʪʝʨʽʡ ʽ ʛʨʠʙʽʚ, ʘ ʡ ʟʜʘʪʥʠʡ ʧʦʩʠʣʶʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʮʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ɽʆ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʏʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ ʛʨʠʙʽʚ C. albicans ɸʊʉʉ 10231 ʜʦ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ɽʄɻʇʉ ʟ ʘʥʪʠʤʽʢʦʪʠʢʘʤʠ. ʋ ʜʘʥʽʡ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʯʫʪʣʠʚʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ ʛʨʠʙʽʚ ʜʦ ɽʄɻʇʉ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ ʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ 

ʚʽʜ ʪʘʢʦʾ ʫ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʘʭ (p>0,5) (ʪʘʙʣ. 4.6). ɺʦʥʘ ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʯʫʪʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʜʨʽʞʜʞʝʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ 

ʘʥʪʠʤʽʢʦʪʠʢʽʚ, ʢʨʽʤ ʢʣʦʪʨʠʤʘʟʦʣʫ. ʏʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ C. albicans 

ɸʊʉʉ 10231 ʜʦ ʧʦʣʽʻʥʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʥʽʩʪʘʪʠʥʫ ʽ ʘʤʬʦʪʝʨʠʮʠʥʫ ɺ ʙʫʣʘ 

ʩʝʨʝʜʥʴʦʶ. ɰʾ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʘʟʦʣʽʚ ʪʝʞ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʤʝʞʘʭ ʮʴʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʘʣʝ ʜʦ 

ʚʩʽʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʢʣʦʪʨʠʤʘʟʦʣʫ, ʚʽʨʦʛʽʜʥʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʪʘʢʫ ʜʦ 

ʧʦʣʽʻʥʽʚ. 

 ʂʦʤʙʽʥʫʚʘʥʥʷ ʘʥʪʠʤʽʢʦʪʠʢʽʚ ʟ ɽʄɻʇʉ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʚʘʣʦ ʯʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-

ʢʫʣʴʪʫʨʠ ʛʨʠʙʽʚ. ɿʦʥʠ ʽʥʛʽʙʫʚʘʥʥʷ ʟʙʽʣʴʰʫʚʘʣʠʩʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʘʤʠʤ 
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ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʚ 1,9-2,4 ʨʘʟʫ (p<0,001). ɼʽʘʤʝʪʨʠ ɿɿʈ ʪʘʢʦʞ ʟʨʦʩʪʘʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʪʘʢʠʤʠ ʥʘʚʢʦʣʦ ʩʪʘʥʜʘʨʪʥʠʭ ʜʠʩʢʽʚ ʟ ʘʥʪʠʤʽʢʦʪʠʢʘʤʠ. ʇʨʠ ʢʦʤʙʽʥʫʚʘʥʥʽ ɽʄɻʇʉ 

ʟ ʥʽʩʪʘʪʠʥʦʤ ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 3 ʤʤ (p<0,002), ʟ ʘʤʬʦʪʝʨʠʮʠʥʦʤ ɺ ï 5 ʤʤ 

(p<0,001), ʟ ʬʣʫʢʦʥʘʟʦʣʦʤ ï 1,6 ʤʤ (p<0,02), ʟ ʽʪʨʘʢʦʥʘʟʦʣʦʤ ï 2,4 ʤʤ (p<0,05), 

ʢʝʪʦʢʦʥʘʟʦʣʦʤ ï 5,4 ʤʤ (p<0,001), ʢʣʦʪʨʠʤʘʟʦʣʦʤ ï 18,6 ʤʤ (p<0,001). 

ʊʘʙʣʠʮʷ 4.6 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ C. albicans ɸʊʉʉ 10231 ʧʨʠ ʜʽʾ 

ʩʪʘʥʜʘʨʪʥʠʭ ʘʥʪʠʤʽʢʦʪʠʢʽʚ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʟ ɽʄɻʇʉ (1000 ʤʢʛ/ʜʠʩʢ), M Ñ m (n=5) 

ʅʘʟʚʘ ʧʨʝʧʘʨʘʪʫ ɼʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ 

ɸʥʪʠʤʽʢʦʪʠʢ ʘʙʦ 

ɽʄɻʇʉ 

ʂʦʤʙʽʥʘʮʽʷ ʘʥʪʠʤʽʢʦʪʠʢʘ ʟ 

ɽʄɻʇʉ 

ɽʄɻʇʉ 12,2 Ñ0,34 - 

ʅʽʩʪʘʪʠʥ (100 ʤʢʛ) 19,8 Ñ0,34* 22,8Ñ0,52*, # 

ɸʤʬʦʪʝʨʠʮʠʥ ɺ(40 ʤʢʛ) 19,6Ñ0,46* 24,6Ñ0,46*,# 

ʌʣʶʢʦʥʘʟʦʣ (25 ʤʢʛ) 23,2Ñ0,52* 24,8Ñ0,59*,# 

ɯʪʨʘʢʦʥʘʟʦʣ (10 ʤʢʛ) 22,8Ñ0,59* 25,2Ñ0,52*,# 

ʂʝʪʦʢʥʘʟʦʣ (10 ʤʢʛ) 20,8Ñ0,34* 26,2Ñ0,59*,# 

ʂʣʦʪʨʠʤʘʟʦʣ (10 ʤʢʛ) 11,2Ñ0,52 29,8Ñ0,34*,# 

ʇʨʠʤʽʪʢʠ: 

1. * ï  p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ̔ ɿɿʈ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ɽʄɻʇʉ;  

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ̔ ɿɿʈ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ʘʥʪʠʤʽʢʦʪʠʢʦʤ ʙʝʟ ɽʄɻʇʉ. 

 

 ɼʣʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʘʥʪʠʤʽʢʦʪʠʢʽʚ ʟ ɽʄɻʇʉ 

ʚʠʟʥʘʯʘʣʠ ʄɯʂ ʬʣʫʢʦʥʘʟʦʣʫ, ɽʄɻʇʉ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʾ ʽ ʦʙʯʠʩʣʶʚʘʣʠ ʌɯɯʂ. 

ʇʦʚʪʦʨʶʶʯʠ ʚʠʟʥʘʯʝʥʥʷ ʄɯʂ ʪʨʠʯʽ, ʦʜʝʨʞʘʣʠ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.1. ʌʨʘʢʮʽʡʥʠʡ ʽʥʜʝʢʩ ʽʥʛʽʙʫʚʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʜʦʨʽʚʥʶʚʘʚ 0,612, ʱʦ ʻ ʦʟʥʘʢʦʶ ʘʜʠʪʠʚʥʦʛʦ  ʝʬʝʢʪʫ, ʘʙʦ ʩʫʤʘʮʽʾ. 

 ʆʪʞʝ, ɽʄɻʇʉ, ʤʘʶʯʠ ʚʣʘʩʥʫ ʩʣʘʙʢʫ ʜʽʶ ʥʘ ʝʪʘʣʦʥʥʠʡ ʰʪʘʤ C. albicans 

ɸʊʉʉ 10231, ʧʦʩʠʣʶʚʘʚ ʜʽʶ ʪʨʘʜʠʮʽʡʥʠʭ ʘʥʪʠʤʽʢʦʪʠʢʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʥʘ 

ʧʨʠʢʣʘʜʽ ʬʣʫʢʦʥʘʟʦʣʫ ʦʮʽʥʝʥʦ ʷʢ ʘʜʠʪʠʚʥʠʡ ʝʬʝʢʪ. 
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ʈʠʩ. 4.1. ʄʽʥʽʤʘʣʴʥʽ ʽʥʛʽʙʫʚʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʣʫʢʦʥʘʟʦʣʫ ʪʘ ɽʄɻʇʉ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʦʜʠʥʮʽ ʪʘ ʚ ʢʦʤʙʽʥʘʮʽʾ ʧʨʦʪʠ ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ C. albicans 

ɸʊʉʉ 10231. 

 

 4.4. ʏʫʪʣʠʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʛʝʣʶ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ 

ʩʫʢʮʠʥʘʪʫ 

 

  ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ 

ʟʨʘʟʢʽʚ ʛʝʣʶ ɽʄɻʇʉ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʚʠʟʥʘʯʝʥʽ ʤʝʪʦʜʦʤ ʢʦʣʦʜʷʟʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 4.7. ɻʝʣʝʚʘ ʦʩʥʦʚʘ ʥʝ ʧʦʨʫʰʠʣʘ ʨʦʟʚʠʪʢʫ ʞʦʜʥʦʾ ʟ ʪʝʩʪ-

ʢʫʣʴʪʫʨ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ɿɿʈ ʙʫʣʠ ʚʽʜʩʫʪʥʽ). ɺʦʜʥʦʯʘʩ ʪʘʢʽ ʟʦʥʠ 

ʬʦʨʤʫʚʘʣʠʩʷ ʥʘʚʢʦʣʦ ʢʦʣʦʜʷʟʽʚ ʟ ʛʝʣʷʤʠ ɽʄɻʇʉ ʽ ʧʨʝʧʘʨʘʪʽʚ ʫ ʧʦʟʠʪʠʚʥʦʤʫ 

ʢʦʥʪʨʦʣʽ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʚʦʥʠ ʙʫʣʠ ʜʣʷ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ M. luteus ɸʊʉʉ 4698 ʽ 

ʩʪʘʥʦʚʠʣʠ 29,0-36,6 ʤʤ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʨʘʟʢʽʚ ʛʝʣʶ. E. faecalis 

ɸʊʉʉ 29212 ʪʘ C albicans ɸʊʉʉ 10231 ʙʫʣʠ ʥʝ ʯʫʪʣʠʚʠʤʠ ʜʦ ʛʝʣʶ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɽʄɻʇʉ ï ʜʽʘʤʝʪʨʠ ɿɿʈ ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ ʩʪʘʥʦʚʠʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 9,2-

9,4 ʤʤ. ʈʦʟʤʽʨʠ ɿɿʈ ʫʩʽʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʚʽʨʦʛʽʜʥʦ ʟʙʽʣʴʰʫʚʘʣʠʩʴ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʶ. ɿʦʢʨʝʤʘ, ɿɿʈ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ S. aureus ATCC 25923 ʟʨʦʩʣʠ ʥʘ 

5,6 ʤʤ (ʨ<0,05) ʪʘ 9,4 ʤʤ (ʨ<0,001) ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʶ ʜʦ 5 ʪʘ 7,5 % 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʶ. ʇʨʠ ʮʴʦʤʫ ʜʽʘʤʝʪʨ ɿɿʈ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʶ ʧʝʨʝʚʠʱʫʚʘʚ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʛʨʫʧʽ 

ʧʦʨʽʚʥʷʥʥʷ (ʨ<0,01). 
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ʊʘʙʣʠʮʷ 4.7 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʟʨʘʟʢʽʚ 

ʛʝʣʶ ɽʄɻʇʉ, M Ñ m (n=5) 

ʊʝʩʪ-ʢʫʣʴʪʫʨʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɼʽʘʤʝʪʨ ɿɿʈ ʥʘʚʢʦʣʦ ʢʦʣʦʜʷʟʽʚ ʟ ʛʝʣʝʤ 

ɽʄɻʇʉ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʤʤ 

ɼʽʘʤʝʪʨ ɿɿʈ ʫ 

ʧʦʟʠʪʠʚʥʦʤʫ 

ʢʦʥʪʨʦʣʽ, ʤʤ 2,5 % 5 % 7,5 % 

S. aureus 

ATCC 25923 

13,0 Ñ0.5 18,6 Ñ1,5* 22,4 Ñ1,6* 15,2 Ñ0,7@ 

E. coli 

ATCC 25922 

12,2 Ñ0,9 21,8 Ñ0,8* 26,8 Ñ0,3* ,# 11,2 Ñ0,3* ,#,@ 

S. epidermidis 

ATCC 14990 

10,2Ñ0,7 17,2 Ñ1,1* 20,4 Ñ2,0* 16,4Ñ0,8* 

M. luteus 

ɸʊʉʉ 4698 

29,0Ñ1,0 35,0Ñ0,6* 36,6Ñ0,8* 25,0 Ñ0,7#,@ 

E. faecalis 

ɸʊʉʉ 29212 

9,2 Ñ0,3 13,6Ñ0,6* 15,8 Ñ0,3* ,# 11,8 Ñ0,3* ,@ 

C. albicans 

ɸʊʉʉ 10231 

9.4 Ñ0.5 10,8 Ñ0,3 16,0Ñ0,3* ,#, 17,6 Ñ1,0* ,# 

ʇʨʠʤʽʪʢʠ. ʋ ʪʘʙʣ. 4.7-4.8: 

1. * ï  p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ̔ ɿɿʈ ʥʘʚʢʦʣʦ ʢʦʣʦʜʷʟʽʚ ʟ  ʛʝʣʝʤ ɽʄɻʇʉ 2,5 %;  

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ̔ ɿɿʈ ʥʘʚʢʦʣʦ ʢʦʣʦʜʷʟʽʚ ʟ  ʛʝʣʝʤ ɽʄɻʇʉ 5 %; 

3. @ ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ̔ ɿɿʈ ʥʘʚʢʦʣʦ ʢʦʣʦʜʷʟʽʚ ʟ  ʛʝʣʝʤ ɽʄɻʇʉ 7,5 %. 

 

 ɿɿ E. coli ATCC 25922 ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʶ ʟʨʦʩʪʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ 9,6 ʤʤ (ʨ<0,001) ʪʘ 14,6 ʤʤ (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʶ. ɺʦʥʠ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʚʘʣʠ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʦʤʦʛʦ ʘʥʪʠʤʽʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚ ʧʦʟʠʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ 

(ʨ<0,001).    

ʊʘʙʣʠʮʷ 4.8 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʟʨʘʟʢʽʚ 
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ʛʝʣʶ ɽʄɻʇʉ, M Ñ m (n=5) 

ʊʝʩʪ-ʢʫʣʴʪʫʨʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɼʽʘʤʝʪʨ ɿɿʈ ʥʘʚʢʦʣʦ ʢʦʣʦʜʷʟʽʚ ʟ ʛʝʣʝʤ 

ɽʄɻʇʉ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʤʤ 

ɼʽʘʤʝʪʨ ɿɿʈ ʫ 

ʧʦʟʠʪʠʚʥʦʤʫ 

ʢʦʥʪʨʦʣʽ, ʤʤ 2,5 % 5 % 7,5 % 

S. aureus 5352 13,4 Ñ0,5 17,2 Ñ0,6* 21,2 Ñ0,7* ,# 14,4 Ñ0,6#,@ 

P. aeruginosʘ 5245 12,2Ñ0,7 14,2 Ñ0,5 20,2 Ñ0,3* ,# 11,0 Ñ0,4#,@ 

C albicans 5261 11,8 Ñ0,3 18,0 Ñ0,3 21,3Ñ0,4* ,# 23,2 Ñ0,5* ,#,@ 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʟʨʘʟʢʽʚ 

5 % ʛʝʣʶ  ʥʘʚʝʜʝʥ ̔ʚ ʪʘʙʣ. 4.9. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʣʝʚʘ ʦʩʥʦʚʘ ʥʝ 

ʚʧʣʠʚʘʣʘ ʥʘ ʨʦʟʚʠʪʦʢ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʝʪʘʣʦʥʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺʦʜʥʦʯʘʩ 

ʚʦʥʠ ʤʘʣʠ ʧʦʤʽʨʥʫ ʘʙʦ ʩʣʘʙʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʨʝʧʘʨʘʪʽʚ ʫ ʧʦʟʠʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ. 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘ S. aureus ɸʊʉʉ 25923 ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦ ʯʫʪʣʠʚʦʶ ʜʦ ʛʝʣʝʚʦʾ 

ʦʩʥʦʚʠ ʟ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ʽ ʤʘʣʘ ʩʝʨʝʜʥʶ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 5 % ʛʝʣʶ ʟ ɽʄɻʇʉ ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʛʝʣʶ ʟ ɽʄɻʇʉ ʪʘ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʩʪʘʥʥʴʦʤʫ 

ʚʠʧʘʜʢʫ ʜʽʘʤʝʪʨ ɿɿʈ ʙʫʚ ʚʽʨʦʛʽʜʥʦ ʙʽʣʴʰʠʡ ʟʘ ʪʘʢʠʡ ʫ ʤʘʟʽ ʅʝʦʤʽʮʠʥ-ʧʣʶʩ 

(p<0,001) ʪʘ ʟʨʘʟʢʽʚ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ ʟ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ (p<0,001) ʘʙʦ ɽʄɻʇʉ 

(p<0,02). 

 ʊʝʩʪ-ʢʫʣʴʪʫʨʘ E. coli ɸʊʉʉ 25922 ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦ ʯʫʪʣʠʚʦʶ ʜʦ ʧʨʝʧʘʨʘʪʫ 

ʅʝʦʤʽʮʠʥ-ʧʣʶʩ ʫ ʧʦʟʠʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʪʘ ʟʨʘʟʢʽʚ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ ʟ ʦʣʽʻʶ ʯʘʡʥʦʛʦ 

ʜʝʨʝʚʘ. ɰʾ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʨʘʟʢʽʚ ʛʝʣʶ ʟ ɽʄɻʇʉ ʙʫʣʘ ʩʝʨʝʜʥʴʦʶ ʽ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʚʦʭ ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧ (p<0,001). ʏʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ 

ʝʪʘʣʦʥʥʦʛʦ ʰʪʘʤʫ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʛʝʣʶ ʪʝʞ ʙʫʣʘ ʩʝʨʝʜʥʴʦʶ, 

ʘʣʝ ʙʽʣʴʰʦʶ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʟʟʶ ʅʝʦʤʽʮʠʥ-ʧʣʶʩ (p<0,001), ʪʘʢ ʽ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟʽ ʟʨʘʟʢʘʤʠ ʦʩʥʦʚʠ ʛʝʣʶ ʟ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ (p<0,001) ʘʙʦ ʩʘʤʠʤ ɽʄɻʇʉ 

(p<0,05). 

ʊʘʙʣʠʮʷ 4.9 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʝʪʘʣʦʥʥʠʭ. ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʟʨʘʟʢʽʚ 

5 % ʛʝʣʶ ɽʄɻʇʉ ʟ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, M Ñ m (n=5) 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʟʘʩʽʙ ɼʽʘʤʝʪʨ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʤ 
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S. aureus  

ɸʊʉʉ 25923 

E. coli  

ɸʊʉʉ 25922 

C. albicans 

ɸʊʉʉ 10231 

ɻʝʣʝʚʘ ʦʩʥʦʚʘ 

(ʥʝʛʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ) 

0 0 0 

ʇʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ 

(ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ) 

15,2Ñ0,7 10,8Ñ0,3 17.6 Ñ1.0 

ɻʝʣʝʚʘ ʦʩʥʦʚʘ + ʦʣʽʷ 

ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ 

12,0Ñ0,5* 12,2 Ñ0,1* 10,6 Ñ0,2* 

ɻʝʣʝʚʘ ʦʩʥʦʚʘ + 

ɽʄɻʇʉ (5 % ʛʝʣʴ 

ɽʄɻʇʉ) 

18,6Ñ1,5* 21,8Ñ0,8* 10,0Ñ0,3* 

ɻʝʣʴ ʟ ɽʄɻʇʉ ʪʘ 

ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ 

22,8Ñ0,3*,#,^ 23,8Ñ0,3*,# 14,0Ñ0,3*,#,^ 

ʇʨʠʤʽʪʢʠ: 

1. * ï p<0,05 ʧʨʦʪʠ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ (ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ).  

2. # ï p<0,05 ʧʨʦʪʠ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ + ʦʣʽʷ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ. 

3. ^ï p<0,05 ʧʨʦʪʠ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ + ɽʄɻʇʉ. 

4. 0 ïɿɿʈ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʚʽʜʩʫʪʥʽ. 

 

 ʊʝʩʪ-ʢʫʣʴʪʫʨʘ C. albicans ɸʊʉʉ 10231 ʙʫʣʘ ʩʝʨʝʜʥʴʦ ʯʫʪʣʠʚʦʶ ʜʦ 

ʥʽʩʪʘʪʠʥʦʚʦʾ ʤʘʟʽ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘ ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ. ɺʦʥʘ ʙʫʣʘ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʯʫʪʣʠʚʦʶ ʜʦ ʟʨʘʟʢʽʚ ʦʩʥʦʚʠ ʛʝʣʶ ʟ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ʘʙʦ 

ʤʝʞʫʚʘʣʘ ʟʽ ʩʣʘʙʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 5 % ʛʝʣʶ ɽʄɻʇʉ, ʘʣʝ ʤʘʣʘ ʩʣʘʙʢʫ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʛʝʣʶ, ʱʦ ʤʽʩʪʠʚ ʦʩʥʦʚʥʫ ʽ ʜʦʧʦʤʽʞʥʫ ʨʝʯʦʚʠʥʠ ʨʘʟʦʤ. ʋ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʜʽʘʤʝʪʨ ɿɿʈ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʛʨʠʙʽʚ ʩʪʘʥʦʚʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 14 ʤʤ, ʱʦ ʙʫʣʦ 

ʤʝʥʰʝ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʥʽʩʪʘʪʠʥʦʚʦʾ ʤʘʟʽ (p<0,01), ʘʣʝ ʙʽʣʴʰʝ, ʥʽʞ ʜʣʷ 

ʟʨʘʟʢʽʚ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ ʟ ʦʢʨʝʤʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ.  

ʗʢ ʙʘʯʠʤʦ, ʝʪʘʣʦʥʥʽ ʰʪʘʤʠ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ 

ʜʨʽʞʜʞʝʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ ʙʫʣʠ ʯʫʪʣʠʚʽ ʜʦ ʛʝʣʶ, ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʥʝʨʛʽʟʤ 



78 

 

ɽʄɻʇʉ ʪʘ ɽʆ , ʧʨʠʯʦʤʫ ʡʦʛʦ ʜʽʷ ʧʨʦʪʠ ʪʝʩʪ-ʢʫʣʴʪʫʨ S. aureus ɸʊʉʉ 25923 ʽ E. coli 

ɸʊʉʉ 25922 ʙʫʣʘ ʩʠʣʴʥʽʰʘ ʟʘ ʝʬʝʢʪ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 

ɻʝʣʽ ɽʄɻʇʉ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 2,5-7,5 % ʫ ʤʦʜʝʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʚʽʣʴʥʷʣʠ 47-

49 % ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʧʝʨʰʽ 30 ʭʚ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʾʾ ʚʤʽʩʪʫ, ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʧʦʜʘʣʴʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʫ ʩʝʨʝʜʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 5 %. 

ɽʄɻʇʉ ʛʘʣʴʤʫʚʘʣʘ ʨʦʟʚʠʪʦʢ ʝʪʘʣʦʥʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʽ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 312-2500 ʤʢʛ/ʤʣ ʽ ʩʧʨʘʚʣʷʣʘ 

ʬʫʥʛʽʩʪʘʪʠʯʥʫ ʜʽʶ ʥʘ ʰʪʘʤʠ ʢʘʥʜʠʜʠ (312-10000 ʤʢʛ/ʤʣ). 

 3. ɽʄɻʇʉ ʙʫʚ ʟʜʘʪʥʠʡ ʧʦʩʠʣʶʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʝʪʘʣʦʥʥʠʭ 

ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʫʢʣʶʯʘʶʯʠ ʩʪʘʬʽʣʦʢʦʢ, ʢʠʰʢʦʚʫ ʧʘʣʠʯʢʫ ʪʘ ʛʨʠʙʠ 

C. ʘlbicans, ʜʦ ɽʆ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 4. ɽʄɻʇʉ, ʤʘʶʯʠ ʚʣʘʩʥʫ ʩʣʘʙʢʫ ʜʽʶ ʥʘ ʝʪʘʣʦʥʥʠʡ ʰʪʘʤ C. albicans ɸʊʉʉ 

10231, ʧʦʩʠʣʶʚʘʚ ʜʽʶ ʪʨʘʜʠʮʽʡʥʠʭ ʘʥʪʠʤʽʢʦʪʠʢʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʥʘ ʧʨʠʢʣʘʜʽ 

ʬʣʫʢʦʥʘʟʦʣʫ ʙʫʣʦ ʦʮʽʥʝʥʦ ʷʢ ʘʜʠʪʠʚʥʠʡ ʝʬʝʢʪ. 

 5. ʝʪʘʣʦʥʥʽ ʰʪʘʤʠ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ ʙʫʣʠ 

ʯʫʪʣʠʚʽ ʜʦ 5 %ʛʝʣʶ ɽʄɻʇʉ ʟ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʧʨʠʯʦʤʫ ʡʦʛʦ ʜʽʷ ʧʨʦʪʠ ʪʝʩʪ-

ʢʫʣʴʪʫʨ S. aureus ɸʊʉʉ 25923 ʽ E. coli ɸʊʉʉ 25922 ʙʫʣʘ ʩʠʣʴʥʽʰʘ ʟʘ ʝʬʝʢʪʠ ʷʢ 

ʟʨʘʟʢʽʚ ʟ ʦʢʨʝʤʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢ ʽ ʟʘ ʜʽʶ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 4: 

 

1. Bobrova NA, Vazhnichaya EM, Loban GA, Devyatkina TA, Lugovaya LA, 

Balyuk OYe, Bashtovenko OA. Evaluation of susceptibility of reference strains of 

microorganisms to the combined action of essential oils and mexidol. ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ 

ʙʽʦʣʦʛʽʾ (WOMAB). 2021;2(76):173-8. 

2. ɹʘʣʶʢ ʆɭ. ɻʝʣʴ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʽ ʡʦʛʦ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ. 2023;2:8-11. 
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3. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ, ɹʦʙʨʦʚʘ ʅʆ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ ʧʨʦʪʠ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ 

ʙʘʢʪʝʨʽʡ ʽ ʛʨʠʙʽʚ. ɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʜʦʩʷʛʥʝʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʧʨʷʤʢʽʚ ʤʝʜʠʯʥʦʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠè, ʷʢʘ  

ʧʨʠʩʚʷʯʝʥʘ ʜʦ 90-ʾ ʨʽʯʥʠʮʽ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʚʠʜʘʪʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʘ, ʧʨʦʬʝʩʦʨʘ 

ʂʠʨʠʯʦʢ ʃʶʜʤʠʣʠ ʊʨʦʭʠʤʽʚʥʠè, 17 ʣʠʩʪʦʧʘʜʘ 2022 ʨʦʢʫ, ʤ. ʍʘʨʢʽʚ: ʤʘʪʝʨʽʘʣʠ 

ʢʦʥʬʝʨʝʥʮʽʾ. ʍʘʨʢʽʚ, 2022. ʉ.29-33. 

4. ɺʘʞʥʠʯʘ ʆʄ, ɹʦʙʨʦʚʘ ʅʆ, ɹʘʣʶʢ ʆɭ. ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʜʽʾ ʬʣʫʢʦʥʘʟʦʣʫ ʪʘ ʝʪʠʣʤʝʪʠʣʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪʫ. ɺʩʝʫʢʨʘʾʥʩʴʢʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʋʄʉɸ ï ʩʪʦʣʽʪʪʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ (ʜʦ 100-ʨʽʯʯʷ ʚʽʜ 

ʟʘʩʥʫʚʘʥʥʷ ʋʄʉɸ)è, 8 ʞʦʚʪʥʷ 2021 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʇʦʣʪʘʚʘ, 2021. ʉ.21. 

5. ʈʝʻʩʪʨʘʮʽʡʥʘ ʢʘʨʪʢʘ ʪʝʭʥʦʣʦʛʽʾ ˉ 0621U000111. ʊʝʭʥʦʣʦʛʽʷ ʦʮʽʥʢʠ 

ʯʫʪʣʠʚʦʩʪʽ ʝʪʘʣʦʥʥʠʭ ʩʪʘʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ ʽ 

ʤʝʢʩʠʜʦʣʫ / ʟʘʷʚ. ɻ.ɸ. ʃʦʙʘʥʴ, ʅ.ʆ. ɹʦʙʨʦʚʘ, ʅ.ʄ. ɼʝʚôʷʪʢʽʥʘ, ʆ.ɭ. ɹʘʣʶʢ, 

ʆ.ʄ. ɺʘʞʥʠʯʘ ; ʚʣʘʩʥʠʢ ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. ï ˉ 

ɼʝʨʞʨʝʻʩʪʨʘʮʽʾ ʅɼɼʂʈ : 0118U004456. ï ɼʘʪʘ ʨʝʻʩʪʨʘʮʽʾ : 18.11.2021. 
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ʈʆɿɼɯʃ 5 

ɺʇʃʀɺ ɻɽʃʖ ɽʊʀʃʄɽʊʀʃɻɯɼʈʆʂʉʀʇɯʈʀɼʀʅʋ ʉʋʂʎʀʅɸʊʋ ʅɸ 

ɺɯɼʅʆɺʃɽʅʅʗ ɺʆʃʆʉʉʗ ʊɸ ʉʊɸʅ ʐʂɯʈʀ ʇɯʉʃʗ ʍɯʄɯʏʅʆɰ 

ɼɽʇɯʃʗʎɯɰ 

 

 

 5.1. ɺʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ 

 

ʑʦʙ ʩʫʜʠʪʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʢʦʥʪʨʦʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʟʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʾʾ 

ʣʽʢʫʚʘʥʥʷ, ʧʨʦʚʦʜʠʣʠ ʪʨʠʭʦʩʢʦʧʽʶ ʽ ʦʮʽʥʶʚʘʣʠ ʩʪʫʧʽʥʴ ʚʽʜʨʦʩʪʘʥʥʷ ʚʦʣʦʩʩʷ ʚ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ. 5.1, ʨʠʩ. 5.2). ʋʩʽ ʽʥʪʘʢʪʥʽ ʱʫʨʠ ʤʘʣʠ ʛʫʩʪʠʡ ʰʝʨʩʪʥʠʡ 

ʧʦʢʨʠʚ, ʚʣʘʩʪʠʚʠʡ ʮʴʦʤʫ ʚʠʜʫ ʪʚʘʨʠʥ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʚ 4 ʙʘʣʘʤ (5/5) (ʨʠʩ. 5.1 ɼ, 

ʨʠʩ. 5.2). ɺʽʜʨʘʟʫ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʪʚʘʨʠʥʠ ʢʦʥʪʨʦʣʴʥʦʾ, ʜʦʩʣʽʜʥʦʾ ʪʘ 

ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧ ʤʘʣʠ ʙʝʟʚʦʣʦʩʫ ʪʝʩʪʦʚʫ ʜʽʣʷʥʢʫ ʟ ʯʠʩʪʦʶ ʰʢʽʨʦʶ (ʨʠʩ. 5.1 ɸ). 

ʏʝʨʝʟ 3 ʜʥʽ ʧʦʯʠʥʘʣʦʩʴ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʩʷ, ʷʢʝ ʙʫʣʦ ʦʜʥʘʢʦʚʦ ʚʠʨʘʞʝʥʝ ʚ ʫʩʽʭ 

ʛʨʫʧʘʭ, ʩʪʘʥʦʚʠʣʦ 1 ʙʘʣ (5/5) ʽ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʩʪʘʥʫ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ 

ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ (p<0,005) (ʨʠʩ. 5.1 ɹ, ʨʠʩ. 5.2 ɸ).  

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʯʝʨʝʟ 9 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʘʥ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʧʦʤʽʪʥʦʶ ʨʝʛʝʥʝʨʘʮʽʻʶ ʚʦʣʦʩʩʷ, ʦʮʽʥʝʥʦʶ ʚ 2 ʙʘʣʠ (5/5) (ʨʠʩ. 5.1 ɺ, ʨʠʩ. 5.2 ɹ), ʷʢʝ 

ʱʝ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʽʜ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (p<0,005). ʋ ʮʴʦʤʫ ʧʝʨʽʦʜʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʽʥʦʢʩʠʜʠʣ ʩʧʨʠʷʚ ʪʝʥʜʝʥʮʽʾ ʜʦ ʧʦʷʚʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ ʟ ʦʮʽʥʢʦʶ 

3 ʙʘʣʠ (3/5) (p<0,1) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 5.1 ɻ, ʨʠʩ. 5.2 ɹ). ʍʫʪʨʦ ʙʫʣʦ 

ʦʜʥʦʨʽʜʥʠʤ, ʘʣʝ ʟʘ ʜʦʚʞʠʥʦʶ ʽ ʱʽʣʴʥʽʩʪʶ ʧʦʩʪʫʧʘʣʦʩʴ ʪʘʢʦʤʫ ʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ 

(p<0,1). 

ʏʝʨʝʟ 9 ʜʥʽʚ ʫ ʪʚʘʨʠʥ, ʰʢʽʨʫ ʷʢʠʭ ʦʙʨʦʙʣʷʣʠ ʛʝʣʝʤ ɽʄɻʇʉ, ʨʝʛʝʥʝʨʘʮʽʷ 

ʚʦʣʦʩʩʷ ʚʠʧʝʨʝʜʞʘʣʘ ʪʘʢʫ ʚ ʪʚʘʨʠʥ ʙʝʟ ʣʽʢʫʚʘʥʥʷ ʽ ʦʮʽʥʶʚʘʣʘʩʴ ʫ 3 ʙʘʣʠ (3/5), ʱʦ 

ʚʽʜʦʙʨʘʞʘʣʦ ʪʝʥʜʝʥʮʽʶ (p<0,1) ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʪʠ ʢʦʥʪʨʦʣ ʁ (ʨʠʩ. 5.1 ɻ, 

ʨʠʩ. 5.2.ɹ). ʎʝ ʙʫʣʦ ʥʘ ʨʽʚʥʽ ʝʬʝʢʪʫ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ, ʘʣʝ ʚʦʣʦʩʩʷ ʧʨʠ 

ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ ʚʽʜʨʽʟʥʷʣʦʩʴ ʥʝʦʜʥʦʨʽʜʥʦʶ ʜʦʚʞʠʥʦʶ, ʚʢʣʶʯʘʶʯʠ ʦʢʨʝʤʽ ʜʦʚʛʽ 
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ʚʦʣʦʩʠʥʠ. 
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ʈʠʩ. 5.1. ʊʨʠʭʦʩʢʦʧʽʯʥʘ ʢʘʨʪʠʥʘ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ. ɻʨʘʜʘʮʽʾ ʩʪʘʥʫ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʠʚʫ: 0 ʙʘʣʽʚ, ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ (ɸ); 1 ʙʘʣ, ʯʝʨʝʟ 3 ʜʥʽ (ɹ); 2 ʙʘʣʠ, 

ʯʝʨʝʟ 9 ʜʥʽʚ (ɺ); 3 ʙʘʣʠ, ʯʝʨʝʟ 9 ʜʥʽʚ ʪʘ 21 ʜʝʥʴ (ɻ); 4 ʙʘʣʠ, ʯʝʨʝʟ 21 ʜʝʥʴ ʧʽʩʣʷ 

ʭʽʤʽʯʦʾ ʜʝʧʽʣʷʮʽʾ ʪʘ ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ (ɼ). ʌʦʪʦ. ɿʙ. ʭ5,5. 
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ʈʠʩ. 5.2. ʅʘʧʽʚʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʨʝʛʝʥʝʨʘʮʽʾ ʚʦʣʦʩʩʷ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʪʘ ʾʾ 

ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ ʯʝʨʝʟ 3 ʜʥʽ (ɸ), 9 ʜʥʽʚ (ɹ) ʪʘ 21 ʜʝʥʴ (ɺ). ʇʦ ʦʩʽ ʦʨʜʠʥʘʪ: 

ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʟ ʧʝʚʥʠʤ ʪʠʧʦʤ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʛʨʫʧʽ.  

 

ʏʝʨʝʟ 21 ʜʝʥʴ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʦʣʦʩʷʥʠʡ ʧʦʢʨʠʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

3 (3/5) ʪʘ 4 ʙʘʣʘʤʠ (2/5) (p<0,1) ʧʨʦʪʠ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ (ʨʠʩ. 5.1 ɻ, ɼ, ʨʠʩ. 5.2 ɺ). ʋ 

ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʪʝʨʘʧʽʻʶ ʧʝʨʝʚʘʞʘʚ ʩʪʘʥ ʚʦʣʦʩʩʷ ʚ 4 ʙʘʣʠ (4/5), ʘʣʝ 

ʨʽʟʥʠʮʷ ʟ ʢʦʥʪʨʦʣʝʤ ʙʫʣʘ ʥʝ ʚʽʨʦʛʽʜʥʘ. ɸʥʘʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʤʘʣʘ ʤʽʩʮʝ ʽ ʚ 

ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ. ʅʘʧʨʠʢʽʥʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʭʫʪʨʦ ʚ ʪʚʘʨʠʥ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ 

ʚʽʜʟʥʘʯʘʣʦʩʴ ʙʽʣʴʰʦʶ ʱʽʣʴʥʽʩʪʶ ʪʘ ʦʜʥʦʨʽʜʥʽʩʪʶ. 

ʆʪʞʝ, ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʱʫʨʽʚ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʝʧʽʣʷʮʽʾ 

ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ɽʄɻʇʉ, ʷʢ ʽ ʧʽʜ ʜʽʻʶ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 

 

5.2. ɻʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʚʘʨʠʥ 

 

ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʽʥʪʘʢʪʥʦʛʦ ʱʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.3. ʋ 

ʩʢʣʘʜʽ ʝʧʽʜʝʨʤʽʩʫ ʚʠʟʥʘʯʘʣʦʩʷ 2-6 ʢʣʽʪʠʥʥʠʭ ʰʘʨʽʚ. ɺʠʨʘʟʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠʩʷ 
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ʙʘʟʘʣʴʥʠʡ, ʰʠʧʫʚʘʪʠʡ ʟʝʨʥʠʩʪʠʡ ʽ ʨʦʛʦʚʠʡ ʰʘʨʠ ʟ ʯʽʪʢʠʤʠ ʤʝʞʘʤʠ. ʈʦʛʦʚʠʡ ʰʘʨ 

ʥʘ   ʟʥʘʯʥʠʭ   ʜʽʣʷʥʢʘʭ   ʚʽʜʰʘʨʦʚʫʚʘʚʩʷ   ʚʽʜ   ʟʝʨʥʠʩʪʦʛʦ.   ʉʝʨʝʜ   ʝʧʽʪʝʣʽʦʮʠʪʽʚ 

 
ʈʠʩ. 5.3. ɿʘʛʘʣʴʥʠʡ ʧʣʘʥ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʰʢʽʨʠ ʽʥʪʘʢʪʥʦʛʦ ʱʫʨʘ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ50.  

1 ï ʝʧʽʜʝʨʤʽʩ; 2 ï ʩʦʩʦʯʢʦʚʠʡ ʰʘʨ ʜʝʨʤʠ; 3 ï ʩʽʪʯʘʩʪʠʡ ʰʘʨ ʜʝʨʤʠ; 4 ï ʚʦʣʦʩʩʷ. 

 

ʙʘʟʘʣʴʥʦʛʦ ʪʘ ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʽʚ ʟʫʩʪʨʽʯʘʣʠʩʷ ʧʦʦʜʠʥʦʢʽ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ 

ʣʽʤʬʦʮʠʪʠ. ʆʢʨʝʤʽ ʝʧʽʪʝʣʽʦʮʠʪʠ ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʫ ʟ ʦʟʥʘʢʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ 

ʜʠʩʪʨʦʬʽʾ. ʋ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ï ʧʦʦʜʠʥʦʢʽ ʤʽʪʦʟʠ. ɼʝʨʤʘ ï ʟ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʤʠ 

ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʘ ʦʜʠʥʠʯʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʝʨʝʚʘʞʘʣʠ ʬʽʙʨʦʙʣʘʩʪʠ. ʋ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʷʣʠʩʷ ʣʽʤʬʦʮʠʪʠ ʪʘ 

ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʟʜʦʚʞ ʝʧʽʜʝʨʤʘʣʴʥʦ-ʜʝʨʤʘʣʴʥʦʾ ʤʝʞʽ ʪʘ ʚ 

ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ. ʌʦʨʤʫʚʘʥʥʷ ʩʦʩʦʯʢʽʚ ʙʫʣʦ ʚʠʨʘʞʝʥʝ ʧʦʤʽʨʥʦ. ɺʦʣʦʩʩʷ 

ʟʫʩʪʨʽʯʘʣʦʩʷ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʙʫʣʦ ʨʦʟʪʘʰʦʚʘʥʝ ʜʠʬʫʟʥʦ ʟ ʪʝʥʜʝʥʮʽʻ ʁ ʜʦ 

ʛʨʫʧʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ 3-5 ʽ ʤʘʣʦ ʜʨʽʙʥʠʡ ʘʙʦ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ. ʉʘʣʴʥʽ ʟʘʣʦʟʠ 

ï ʧʦʙʣʠʟʫ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ, ʯʘʩʦʤ ʤʘʣʠ ʟʚ'ʷʟʦʢ ʟ ʥʠʤʠ. 

ʋ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 3 ʪʘ 9 ʜʥʽʚ ʫ ʰʢʽʨʽ ʫʨʘʞʝʥʦʾ ʜʽʣʷʥʢʠ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ ʛʽʧʝʨʧʣʘʟʽʷ, ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ 

ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ; ʩʦʩʦʯʢʠ ʜʝʨʤʠ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʩʣʘʙʢʦ (ʯʝʨʝʟ 9 ʜʥʽʚ) 

(ʨʠʩ. 5.4, 5.5). 
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ʈʠʩ. 5.4. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 3 ʜʥʽ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ250. 

1 ï ʝʧʽʜʝʨʤʽʩ; 2 ï ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ; 3 ï ʩʦʩʦʯʢʠ ʜʝʨʤʠ.  

 

 
ʈʠʩ. 5.5. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 9 ʜʥʽʚ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ50. 

1 ï ʩʦʩʦʯʦʢ ʜʝʨʤʠ; 2 ï ʷʚʠʱʘ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ ʛʽʧʝʨʧʣʘʟʽʾ; 3 ï ʚʦʣʦʩʩʷ. 

 

ʏʝʨʝʟ 21 ʜʝʥʴ ʫ ʢʦʥʪʨʦʣʽ ʜʝʱʦ ʟʤʝʥʰʫʚʘʣʠʩʴ ʷʚʠʱʘ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ 
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ʛʽʧʝʨʧʣʘʟʽʾ, ʤʘʣʠ ʤʽʩʮʝ ʥʝʯʽʪʢʽ ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʛʽʧʝʨʪʨʦʬʽʷ ʟʝʨʥʠʩʪʦʛʦ ʰʘʨʫ, ʟʫʩʪʨʽʯʘʣʠʩʷ ʧʦʦʜʠʥʦʢʽ ʚʥʫʪʨʽʰʥʴʦʝʧʽʜʝʨʤʘʣʴʥʽ 

ʢʽʩʪʠ, ʩʦʩʦʯʢʠ ʜʝʨʤʠ ʟʥʦʚʫ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʜʦʙʨʝ ʘʙʦ ʧʦʤʽʨʥʦ (ʨʠʩ. 5.6). ɺʦʣʦʩʩʷ ʚ 

ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʣʦ ʥʝʦʜʥʦʨʽʜʥʠʤ ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʽ ʪʦʚʱʠʥʦʶ. 

 
ʈʠʩ. 5.6. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 21 ʜʝʥʴ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʧʦʨʫʰʝʥʥʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʚ ʝʧʽʜʝʨʤʽʩʽ; 2 ï ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ ʛʽʧʝʨʧʣʘʟʽʷ; 3 ï 

ʩʦʩʦʯʦʢ ʜʝʨʤʠ. 

 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 3 ʜʥʽ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʙʫʣʘ 

ʚʠʨʘʞʝʥʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʝʧʽʜʝʨʤʽʩʫ, ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ ʛʽʧʝʨʧʣʘʟʽʷ, 

ʜʨʽʙʥʦʦʩʝʨʝʜʢʦʚʽ ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ (ʨʠʩ. 5.7). ʉʦʩʦʯʢʠ ʜʝʨʤʠ ʙʫʣʠ 

ʚʠʨʘʞʝʥʽ ʜʦʙʨʝ, ʚʦʣʦʩʩʷ ʟʫʩʪʨʽʯʘʣʦʩʷ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʙʫʣʦ ʚʘʨʽʘʙʝʣʴʥʝ ʟʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʽ ʪʦʚʱʠʥʦʶ. 

ʏʝʨʝʟ 9 ʜʥʽʚ ʫ ʱʫʨʽʚ, ʷʢʠʭ ʦʙʨʦʙʣʷʣʠ ʛʝʣʝʤ ɽʄɻʇʉ, ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʜʽʣʷʥʢʠ 

ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ, ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ ʛʽʧʝʨʧʣʘʟʽʷ, ʚʥʫʪʨʽʰʥʴʦʜʝʨʤʘʣʴʥʽ 

ʣʝʡʢʦʮʠʪʠ, ʜʽʣʷʥʢʠ ʚʽʜʰʘʨʫʚʘʥʥʷ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ (ʨʠʩ. 5.8). ʋ ʜʝʨʤʽ ʯʘʩʪʦ 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ ʬʽʙʨʦʙʣʘʩʪʠ, ʩʦʩʦʯʢʠ ʙʫʣʠ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ, 

ʚʦʣʦʩʩʷ ï ʫ ʧʦʤʽʨʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʜʨʽʙʥʽ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ. 
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ʈʠʩ. 5.7. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʧʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 3 ʜʥʽ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ250. 

1 ï ʜʽʣʷʥʢʘ ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ ʛʽʧʝʨʧʣʘʟʽʷ; 3 ï ʜʨʽʙʥʦ-

ʦʩʝʨʝʜʢʦʚʝ ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ; 4 ï ʜʽʣʷʥʢʘ ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ; 5 ï 

ʚʦʣʦʩʩʷ. 

 
ʈʠʩ. 5.8. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʧʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 9 ʜʥʽʚ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʜʽʣʷʥʢʠ ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʚʽʜʰʘʨʫʚʘʥʥʷ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ ʝʧʽʜʝʨʤʽʩʫ; 

3 ï ʣʽʤʬʦʮʠʪʠ ʚ ʜʝʨʤʽ. 
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ʏʝʨʝʟ 21 ʜʝʥʴ ʫ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʪʝʨʘʧʽʻʶ ʚ ʝʧʽʜʝʨʤʽʩʽ ʙʫʣʦ 

ʙʘʛʘʪʦ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ ʷʚʠʱʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ, ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ, ʨʦʛʦʚʠʡ ʰʘʨ ʤʽʩʮʷʤʠ ʙʫʚ ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʡ, ʤʘʣʘ 

ʤʽʩʮʝ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ ʛʽʧʝʨʧʣʘʟʽʷ; ʫ ʜʝʨʤʽ ʚʽʜʤʽʯʘʣʠʩʴ ʥʝʯʠʩʣʝʥʥʽ ʣʽʤʬʦ-

ʧʣʘʟʤʦʮʠʪʘʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ; ʢʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ ʟ ʷʚʠʱʘʤʠ ʤʘʣʦʢʨʽʚôʷ 

(ʨʠʩ. 5.9). ʌʦʨʤʫʚʘʥʥʷ ʩʦʩʦʯʢʽʚ ʙʫʣʦ ʧʦʤʽʨʥʝ. ɺʦʣʦʩʩʷ ʥʝʦʜʥʦʨʽʜʥʝ, ʩʘʣʴʥʽ ʟʘʣʦʟʠ 

ʜʝʱʦ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ. 

 
ʈʠʩ. 5.9. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʧʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 21 ʜʝʥʴ 

ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ.ʭ400. 

1 ï ʝʧʽʪʝʣʽʦʮʠʪʠ ʟ ʷʚʠʱʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ; 2 ï ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ; 

3 ï ʣʽʤʬʦ-ʧʣʘʟʤʦʮʠʪʘʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ ʚ ʜʝʨʤʽ; 4 ï ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʟʽ ʩʣʘʙʢʠʤ 

ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ. 

 

ʋ ʱʫʨʽʚ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 3 ʜʥʽ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʽʥʦʢʩʠʜʠʣ 

ʚʠʢʣʠʢʘʚ ʫ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʤʽʥʣʠʚʽʩʪʴ ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʡʦʛʦ ʰʘʨʽʚ: 

ʨʦʛʦʚʠʡ ʰʘʨ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʦʛʦ ʜʦ ʛʽʧʝʨʪʨʦʬʦʚʘʥʦʛʦ, ʰʠʧʫʚʘʪʠʡ 

ʰʘʨ ʤʽʩʮʷʤʠ ʙʫʚ ʟʥʘʯʥʦ ʧʦʪʦʚʱʝʥʠʡ (ʨʠʩ. 5.10). ʋ ʜʝʨʤʽ ʚʽʜʤʽʯʘʣʠʩʴ 

ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʽ ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ ʥʘʚʢʦʣʦ ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ, ʜʝʷʢʽ ʟ ʷʢʠʭ 

ʙʫʣʠ ʟ ʷʚʠʱʘʤʠ ʧʦʚʥʦʢʨʦʚôʷ. ʉʦʩʦʯʢʠ ʜʝʨʤʠ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʛʘʨʥʦ ʘʙʦ ʧʦʤʽʨʥʦ. 
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ɺʦʣʦʩʩʷ ʚʽʟʫʘʣʽʟʫʚʘʣʦʩʴ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʥʝʦʜʥʦʨʽʜʥʝ ʟʘ ʪʦʚʱʠʥʦʶ, 

ʨʦʟʪʘʰʦʚʘʥʝ ʧʦʦʜʠʥʮʽ ʽ ʛʨʫʧʘʤʠ. 

 
ʈʠʩ. 5.10. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 3 ʜʥʽ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʩʪʦʥʰʝʥʥʷ ʨʦʛʦʚʦʛʦ ʪʘ ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʽʚ ʝʧʽʜʝʨʤʽʩʫ; 2 ï  ʧʦʪʦʚʱʝʥʥʷ ʨʦʛʦʚʦʛʦ 

ʪʘ ʟʝʨʥʠʩʪʦʛʦ ʰʘʨʽʚ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʩʦʩʦʯʦʢ ʜʝʨʤʠ; 4 ï ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ ʧʦʙʣʠʟʫ 

ʢʨʦʚʦʥʦʩʥʦʾ ʩʫʜʠʥʠ. 

 

ʏʝʨʝʟ 9 ʜʽʙ ʫ ʪʚʘʨʠʥ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʙʫʣʦ ʙʽʣʴʰʝ ʟʤʽʥ ʫ ʜʝʨʤʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʪʘ ʤʽʢʨʦʩʫʜʠʥ (ʧʝʨʝʚʘʞʥʦ ʩʧʘʟʤʦʚʘʥʠʭ) ʙʫʣʘ 

ʟʙʽʣʴʰʝʥʘ (ʨʠʩ. 5.11). ʉʦʩʦʯʢʠ ʜʝʨʤʠ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʩʣʘʙʢʦ. ɺʦʣʦʩʩʷ ʟʫʩʪʨʽʯʘʣʦʩʷ 

ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʨʦʟʪʘʰʦʚʫʚʘʣʦʩʷ ʜʠʬʫʟʥʦ. ʉʘʣʴʥʽ ʟʘʣʦʟʠ ʤʘʣʠ ʦʟʥʘʢʠ 

ʛʽʧʝʨʪʨʦʬʽʾ ʪʘ ʢʽʩʪʦʟʥʽ ʟʤʽʥʠ. 

ʏʝʨʝʟ 21 ʜʝʥʴ ʫ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʪʚʘʨʠʥ ʟ ʤʽʩʮʝʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʽʥʦʢʩʠʜʠʣʫ ʚ ʝʧʽʜʝʨʤʽʩʽ ʚʽʟʫʘʣʽʟʫʚʘʣʘʩʴ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ ʦʧʪʠʯʥʦ 

ʧʦʨʦʞʥʽʤʠ ʚʘʢʫʦʣʷʤʠ ʚ ʮʠʪʦʧʣʘʟʤʽ, ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ, ʜʽʣʷʥʢʠ 

ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ; ʫ ʜʝʨʤʽ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʾʭ ʚʦʛʥʠʱʝʚʽ ʩʢʫʧʯʝʥʥʷ (ʨʠʩ. 5.12). ʌʦʨʤʫʚʘʥʥʷ ʩʦʩʦʯʢʽʚ ʙʫʣʦ ʚʠʨʘʞʝʥʝ 

ʛʘʨʥʦ ʘʙʦ ʧʦʤʽʨʥʦ. ɺʦʣʦʩʩʷ ʟʫʩʪʨʽʯʘʣʦʩʴ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʡʦʛʦ ʜʽʘʤʝʪʨ 

ʢʦʣʠʚʘʚʩʷ ʥʝʟʥʘʯʥʦ, ʩʘʣʴʥʽ ʟʘʣʦʟʠ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʙʫʣʠ ʟ ʷʚʠʱʘʤʠ ʛʽʧʝʨʪʨʦʬʽʾ. 
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ʈʠʩ. 5.11. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 9 ʜʥʽʚ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ250. 

1 ï ʝʧʽʜʝʨʤʽʩ; 2 ïʜʝʨʤʘ; 3 ï ʩʘʣʴʥʽ ʟʘʣʦʟʠ ʟ ʛʽʧʝʨʪʨʦʬʽʻʶ; 4 ï ʚʦʣʦʩʩʷ. 

 

ʈʠʩ. 5.12. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 21 ʜʝʥʴ ʧʽʩʣʷ 

ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ250. 

1 ï ʜʽʣʷʥʢʠ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʚ ʝʧʽʜʝʨʤʽʩʽ; 2 ï ʢʣʽʪʠʥʥʽ ʽʥʬʽʣʴʪʨʘʪʠ ʫ 

ʜʝʨʤʽ; 3 ï ʚʦʣʦʩʩʷ. 
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ʆʪʞʝ, ʨʝʛʝʥʝʨʘʮʽʷ ʚʦʣʦʩʩʷ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʷʢ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʪʘʢ ʽ ʧʽʜ ʜʽʻʶ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ɽʄɻʇʉ ʘʙʦ ʝʪʘʣʦʥʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʤʽʥʦʢʩʠʜʠʣʦʤ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ, ʧʨʠʯʦʤʫ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʷ ʧʦʩʠʣʶʚʘʣʘ ʨʝʘʢʮʽʶ ʰʢʽʨʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

5.3. ʈʝʟʫʣʴʪʘʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

 ɼʘʥʽ ʤʦʨʬʦʤʝʪʨʽʾ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʰʢʽʨʠ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 5.13 ɸ. 

ʏʝʨʝʟ 3 ʽ 9 ʜʥʽʚ ʚʦʥʠ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ  ʚʽʜ ʪʘʢʠʭ ʚ ʽʥʪʘʢʪʥʽʡ ʛʨʫʧʽ.  

 ʏʝʨʝʟ 21 ʜʝʥʴ ʫ ʢʦʥʪʨʦʣʽ ʯʠʩʣʦ ʬʦʣʽʢʫʣʽʚ ʟʤʝʥʰʫʚʘʣʦʩʷ ʚ 1,4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ 

ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (p<0,05) ʪʘ ʚ 1,5 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʯʝʨʝʟ 3 

ʜʥʽ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʩʩʷ (p<0,005). 

 ɻʝʣʴ ɽʄɻʇʉ ʯʝʨʝʟ 3 ʜʥʽ ʟʙʽʣʴʰʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʧʦʨʽʚʥʷʥʦ 

ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʚ 1,3 ʨʘʟʠ (p<0.05). ʎʝ ʧʝʨʝʚʠʱʫʚʘʣʦ ʢʦʥʪʨʦʣʴ ʚ 1,2 ʨʘʟʠ, 

ʱʦ ʦʜʥʘʢ ʙʫʣʦ ʥʝ ʚʽʨʦʛʽʜʥʦ. ʏʝʨʝʟ 9 ʜʥʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʥʽ ʚʽʜ 

ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ, ʥʽ ʚʽʜ ʢʦʥʪʨʦʣʶ. ʏʝʨʝʟ 21 ʜʝʥʴ ʚʽʥ ʟʨʦʩʪʘʚ ʚ 1,4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ (p<0,05) ʽ ʙʫʚ ʫ 2 ʨʘʟʠ ʚʠʱʝ ʢʦʥʪʨʦʣʶ ʚ ʪʦʤʫ ʞ ʪʝʨʤʽʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (p<0,001). 

 ʇʽʜ ʜʽʻʶ ʤʽʥʦʢʩʠʜʠʣʫ ʚ ʱʫʨʽʚ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 3 ʜʥʽ ʢʽʣʴʢʽʩʪʴ 

ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʚ ʽʥʪʘʢʪʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʚʘʨʠʥ. ʅʘʜʘʣʽ ʚʦʥʘ ʟʨʦʩʪʘʣʘ ʽ ʯʝʨʝʟ 9 ʜʥʽʚ ʪʘ 21 ʜʝʥʴ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴ ʚ 1,6 

(p<0,001) ʪʘ 2 ʨʘʟʠ (p<0,001), ʚʽʜʧʦʚʽʜʥʦ. ʎʝ ʙʫʣʦ ʚʽʨʦʛʽʜʥʦ ʚʠʱʝ, ʥʽʞ ʯʝʨʝʟ 3 ʜʥʽ 

ʚʽʜ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʤʽʥʦʢʩʠʜʠʣʦʤ (p<0,05) ʪʘ ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ (p<0,001). 

ʇʦʨʽʚʥʶʶʯʠ ʜʽʶ ɽʄɻʇʉ ʟ ʝʬʝʢʪʦʤ ʝʪʘʣʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʙʘʯʠʤʦ, ʱʦ ʚʦʥʘ ʤʘʻ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʚʽʜʤʽʥʥʦʩʪʽ ʪʽʣʴʢʠ ʯʝʨʝʟ 9 ʜʥʽʚ (p<0,1), ʢʦʣʠ ʤʽʥʦʢʩʠʜʠʣ ʩʠʣʴʥʽʰʝ 

ʟʙʽʣʴʰʫʚʘʚ ʯʠʩʣʦ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ. 

 ɼʽʘʤʝʪʨ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʯʝʨʝʟ 

3 ʜʦʙʠ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʩʩʷ ʚ 1,3 ʨʘʟʠ (p<0,005) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ 
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ʱʫʨʘʤʠ (ʨʠʩ. 5.12 ɹ). ɺʽʥ ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʚ 1,2 ʨʘʟʠ ʯʝʨʝʟ 9 ʜʽʙ (ʥʝ ʚʽʨʦʛʽʜʥʦ) ʽ ʚ 

1,3 ʨʘʟʠ (p<0,05) ʯʝʨʝʟ 21 ʜʦʙʫ ʧʨʦʪʠ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ.  

 

ɸ 

ɹ 

ɺ 

ʈʠʩ. 5.13. ʂʽʣʴʢʽʩʪʴ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ (ɸ), ʜʽʘʤʝʪʨ 

ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ (ɹ) ʪʘ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ (ɺ) ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʪʘ 

ʚʧʣʠʚʫ ʛʝʣʶ ɽʄɻʇʉ ʘʙʦ ʤʽʥʦʢʩʠʜʠʣʫ. * ï p<0.05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ 

ʱʫʨʘʤʠ, # ï p<0.05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ^ ï p<0.05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʤʽʥʦʢʩʠʜʠʣʦʤ.  

 

 ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ ɽʄɻʇʉ ʜʽʘʤʝʪʨ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʙʫʚ ʙʽʣʴʰʠʡ, 
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ʥʽʞ ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ, ʚ 1,4 ʨʘʟʠ ʯʝʨʝʟ 3 ʜʥʽ (p<0,001), ʚ 1,3 ʨʘʟʠ ʯʝʨʝʟ 9 ʜʥʽʚ 

(p<0,05) ʪʘ 21 ʜʝʥʴ, ʱʦ ʦʜʥʘʢ ʥʝ ʤʘʣʦ ʚʽʨʦʛʽʜʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʬʦʥʫ ʚ ʢʦʥʪʨʦʣʽ. ɼʽʷ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʯʝʨʝʟ 3 ʜʥʽ ʙʫʣʘ ʪʘʢʦʶ ʞ, ʷʢ ʽ ʜʽʷ ʛʝʣʶ 

ɽʄɻʇʉ ʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʢʦʥʪʨʦʣʶ. ʏʝʨʝʟ 9 ʜʥʽʚ ʤʽʥʦʢʩʠʜʠʣ ʟʙʽʣʴʰʫʚʘʚ 

ʜʽʘʤʝʪʨ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʚ 1,6 ʨʘʟʠ (p<0,001) ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ. ʏʝʨʝʟ 21 ʜʝʥʴ 

ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 1,2 ʨʘʟʠ (p<0,02). ʋ ʮʽ ʜʚʘ ʪʝʨʤʽʥʠ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʫ 

ʧʦʨʽʚʥʷʥʥʷ ʥʘ ʨʦʟʤʽʨ ʬʦʣʽʢʫʣʽʚ ʙʫʚ ʩʠʣʴʥʽʰʠʡ ʟʘ ʪʘʢʠʡ ʚ ɽʄɻʇʉ (p<0,001 ʪʘ 

(p<0,02, ʚʽʜʧʦʚʽʜʥʦ). 

 ʇʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ ʚ ʢʦʥʪʨʦʣʽ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚ 1,2 ʨʘʟʠ (p<0,1) ʧʨʦʪʠ ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 5.12 ɺ). ʅʘʜʘʣʽ ʚʦʥʘ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʯʝʨʝʟ 9 ʜʥʽʚ ʫ 1,5 ʨʘʟʠ (p<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ 

ʪʘ ʟʘʣʠʰʘʣʘʩʷ ʟʥʠʞʝʥʦʶ ʜʦ ʢʽʥʮʷ ʩʧʦʩʪʝʨʝʞʝʥʴ (p<0.001). ʎʝ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ 

ʝʧʽʜʝʨʤʽʩʫ ʙʫʣʦ ʩʫʪʪʻʚʠʤ ʥʝ ʣʠʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʘʣʝ ʡ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʝʨʝʟ 3 ʜʥʽ ʧʨʠ ʜʝʧʽʣʷʮʽʾ ʚ ʜʘʥʽʡ ʛʨʫʧʽ. 

 ʏʝʨʝʟ 3 ʜʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʣʶ ɽʄɻʇʉ ʚʠʢʣʠʢʘʣʦ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʚ 1,2 ʨʘʟʠ (p<0.002) ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤ ʩʘʤʠʤ ʤʦʤʝʥʪʦʤ ʢʦʥʪʨʦʣʴʥʦʾ 

ʧʘʪʦʣʦʛʽʾ. ʏʝʨʝʟ 9 ʜʥʽʚ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ ʚ ʱʫʨʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʣʶ 

ʟʤʝʥʰʠʣʘʩʷ ʚ 1,4 ʨʘʟʠ (p<0.001) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʙʫʣʘ ʚʽʨʦʛʽʜʥʦ ʥʠʞʯʦʶ, ʥʽʞ ʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (p<0.001) ʽ ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʨʽʚʥʽ 

ʢʦʥʪʨʦʣʶ. ɼʦ ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʮʽʡ ʛʨʫʧʽ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʜʦ 

ʨʽʚʥʷ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ɺʦʥʘ ʙʫʣʘ ʙʽʣʴʰʘ, ʥʽʞ ʯʝʨʝʟ 9 ʜʥʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ɽʄɻʇʉ, 

ʚ 1,3 ʨʘʟʠ (p<0,001) ʽ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ ʯʝʨʝʟ 21 ʜʝʥʴ, ʚ 1,2 ʨʘʟʠ (p<0,001). 

 ʋ ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ ʯʝʨʝʟ 3 ʜʥʽ ʙʫʣʘ ʤʝʥʰʦʶ, ʥʽʞ ʫ 

ʢʦʥʪʨʦʣʽ (p<0,05), ʚ 1,2 ʨʘʟʠ. ʏʝʨʝʟ 9 ʜʥʽʚ ʚʦʥʘ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ (p<0.001), ʘʣʝ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʱʫʨʽʚ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (p<0,001) ʪʘ ʣʽʢʫʚʘʥʥʷʤ ʛʝʣʝʤ ɽʄɻʇʉ (p<0,001) ʫ ʪʦʡ ʞʝ 

ʧʝʨʽʦʜ. ʏʝʨʝʟ 21 ʜʝʥʴ ʧʽʜ ʜʽʻʶ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʩ̔ʫ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʷ ʧʨʦʪʠ ʪʘʢʦʾ ʯʝʨʝʟ 9 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʥʝ ʜʦʩʷʛʘʣʘ ʨʽʚʥʷ 

ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ (p<0,02). ʋ ʮʝʡ ʤʦʤʝʥʪ ʚʦʥʘ ʙʫʣʘ ʪʘʢʦʶ ʞ, ʷʢ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ 

ɽʄɻʇʉ.  
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 ʆʪʞʝ, ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʩʩʷ ʚ ʱʫʨʽʚ ʚʠʢʣʠʢʘʣʦ ʟʤʽʥʠ ʯʠʩʣʘ ʚʦʣʦʩʷʥʠʭ 

ʬʦʣʽʢʫʣʽʚ, ʾʭ ʨʦʟʤʽʨʫ ʪʘ ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʷʢʠʭ ʟʘʣʝʞʘʣʘ ʚʽʜ 

ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɻʝʣʴ ɽʄɻʇʉ ʟʙʽʣʴʰʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ ʫ 

ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʥʘʧʨʠʢʽʥʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʨʦʪʠʜʽʷʚ ʟʤʽʥʘʤ 

ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ ʯʝʨʝʟ 3 ʪʘ 21 ʜʝʥ,ɹ ʘʣʝ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʜʽʘʤʝʪʨ ʚʦʣʦʩʷʥʠʭ 

ʬʦʣʽʢʫʣʽʚ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. 

 

5.4. ɹʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʘ  ʢʨʦʚʽ 

 

ʋ ʚʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʢʦʥʪʨʦʣʴʥʘ ʧʘʪʦʣʦʛʽʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʄɼɸ (p<0,001) ʫ ʰʢʽʨʽ ʫʨʘʞʝʥʦʾ ʜʽʣʷʥʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ (ʪʘʙʣ. 5.1). ʅʘʩʪʽʣʴʢʠ ʞ ʧʦʩʪʽʡʥʦ ʤʠ ʚʽʜʤʽʯʘʣʠ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʄɼɸ ʚ 

ʰʢʽʨʽ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʤʽʥʦʢʩʠʜʠʣʫ. ɺʦʥʦ ʩʪʘʥʦʚʠʣʦ 1,3 ʨʘʟʠ 

(p<0,001) ʯʝʨʝʟ 3 ʜʥʽ, 1,4 ʨʘʟʠ (p<0,001) ʯʝʨʝʟ 9 ʜʥʽʚ ʪʘ 1,2 ʨʘʟʠ (p<0,001) ʯʝʨʝʟ 21 

ʜʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʝʧʽʣʷʮʽʻʶ ʙʝʟ ʧʨʝʧʘʨʘʪʫ ʚ ʪʽ ʞ ʩʪʨʦʢʠ. ɻʝʣʴ ɽʄɻʇʉ ʜʽʷʚ 

ʘʥʘʣʦʛʽʯʥʦ: ʯʝʨʝʟ 3 ʜʥʽ ʚʽʥ ʟʥʠʞʫʚʘʚ ʢʦʥʮʝʥʪʨʘʮʽʶ ʄɼɸ ʚ ʰʢʽʨʽ ʚ 1,4 ʨʘʟʫ 

(p<0,001), ʯʝʨʝʟ 9 ʜʥʽʚ ï ʚ 1,3 ʨʘʟʫ (p<0,001) ʪʘ ʯʝʨʝʟ 21 ʜʝʥʴ ï ʚ 1,2 ʨʘʟʠ (p<0,001) 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ ʧʘʪʦʣʦʛʽʶ. ʋ ʙʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʮʝ ʙʫʣʦ 

ʥʝʟʥʘʯʥʦ, ʘʣʝ ʚʽʨʦʛʽʜʥʦ (p<0,001) ʤʝʥʰʝ ʟʘ ʝʬʝʢʪ ʝʪʘʣʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʤʽʥʦʢʩʠʜʠʣʫ. 

ʋ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʰʢʽʨʠ ʟʥʠʞʫʚʘʣʘʩʴ ʯʝʨʝʟ 3 ʜʥʽ 

ʧʽʩʣʷ ʜʝʧʽʣʷʮʽʾ (p<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʙʫʣʠ 

ʱʝ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥ ̔ʯʝʨʝʟ 9 ʜʥʽʚ ʪʘ 21 ʜʝʥʴ (p<0,001) ʨʦʟʚʠʪʢʫ ʤʦʜʝʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʄʽʥʦʢʩʠʜʠʣ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʚʠʱʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʚ 1,5-1,4 

ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʝʧʽʣʷʮʽʻʶ ʙʝʟ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. 

ɻʝʣʴ ɽʄɻʇʉ ʪʘʢʦʞ ʟʙʽʣʴʰʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʬʝʨʤʝʥʪʫ ʚ 1,3 ʨʘʟʠ (p<0,001), 1,8 ʨʘʟʠ (p<0,001) ʪʘ 1,3 ʨʘʟʠ (p<0,001) ʚʽʜʧʦʚʽʜʥʦ 

ʯʝʨʝʟ 3, 9 ʪʘ 21 ʜʝʥʴ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 3 

ʜʥʽ ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʮʝ ʙʫʣʦ ʩʣʘʙʰʝ (p<0,002; p<0,001), ʘ ʯʝʨʝʟ 9 ʜʥʽʚ 

ʩʠʣʴʥʽʰʝ (p<0,001) ʚʠʨʘʞʝʥʝ, ʥʽʞ ʝʬʝʢʪ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʤʽʥʦʢʩʠʜʠʣʫ. 
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ʊʘʙʣʠʮʷ 5.1 

ɺʧʣʠʚ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ ʟ ʭʽʤʽʯʥʦʶ ʜʝʧʽʣ̫ ʮʽʻʶ, M Ñ m (n=5) 

ʊʝʨʤʽʥ 

ʩʧʦʩʪʝ-

ʨʝʞʝʥʴ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ʄɼɸ, 

ʤʢʤʦʣʴ/ʛ 

ɸʢʪʠʚʥʽʩʪʴ 

ʉʆɼ, ʫʤ. ʦʜ. 

ɸʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ, ʤʢʢʘʪ/ʛ 

 ɯʥʪʘʢʪʥʽ 7,18Ñ0,14 9,17Ñ0,20 0,075Ñ0,006 

ʏʝʨʝʟ  

3 ʜʥʽ 

ʂʦʥʪʨʦʣʴ 12,96Ñ0,97* 8,24Ñ0,24* 0,095Ñ0,006* 

ʄʽʥʦʢʩʠʜʠʣ 10,10Ñ0,11*,# 12,30Ñ0,21*,# 0,116Ñ0,002*,# 

ɻʝʣʴ ɽʄɻʇʉ 9,34Ñ0,16*,# 10,74Ñ0,68*,#,^ 0,086Ñ0,001*,#,^ 

ʏʝʨʝʟ 9 

ʜʥʽʚ 

ʂʦʥʪʨʦʣʴ 14,68Ñ0,25* 5,75Ñ0,34* 0,062Ñ0,003* 

ʄʽʥʦʢʩʠʜʠʣ 10,40Ñ0,21*,# 8,82Ñ0,55# 0,073Ñ0,004# 

ɻʝʣʴ ɽʄɻʇC 10,89Ñ0,08*,#,^ 10,51Ñ0,24*,#,^ 0,079Ñ0,003# 

ʏʝʨʝʟ 

21 ʜʝʥʴ 

ʂʦʥʪʨʦʣʴ 10,29Ñ0,07* 5,64Ñ0,26* 0,080Ñ0,003 

ʄʽʥʦʢʩʠʜʠʣ 8,09Ñ0,09*,# 8,09Ñ0,06*,# 0,074Ñ0,003 

ɻʝʣʴ ɽʄɻʇʉ 8,79Ñ0.07*,#,^ 7,24Ñ0,21*,#,^ 0,079Ñ0,004 

ʇʨʠʤʽʪʢʠ:  

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. 

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

3. ^ ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʽʥʦʢʩʠʜʠʣʦʤ. 

 

ʂʦʥʪʨʦʣʴʥʘ ʧʘʪʦʣʦʛʽʷ ʚʠʢʣʠʢʘʣʘ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʚ ʰʢʽʨʽ 

ʯʝʨʝʟ 3 ʜʥʽ (p<0,001), ʾʾ ʟʤʝʥʰʝʥʥʷ ï ʯʝʨʝʟ 9 ʜʥʽʚ (p<0,002) ʽ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʥʝʾ 

ʯʝʨʝʟ 21 ʜʝʥʴ ʧʨʦʪʠ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʅʘ ʮʴʦʤʫ ʬʦʥʽ ʣʽʢʫʚʘʥʥʷ 

ʤʽʥʦʢʩʠʜʠʣʦʤ ʱʝ ʙʽʣʴʰʝ (ʚ 1,2 ʨʘʟʠ) ʧʽʜʚʠʱʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʯʝʨʝʟ 3 ʜʥʽ 

ʚʽʜ ʧʦʯʘʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ (p<0,001), ʥʦʨʤʘʣʽʟʫʚʘʣʦ ʾʾ ʯʝʨʝʟ 9 ʜʥʽʚ (p<0,005) ʽ ʥʝ 

ʟʤʽʥʶʚʘʣʦ ʯʝʨʝʟ 21 ʜʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɻʝʣʴ ʟ ɽʄɻʇʉ ʟʥʠʞʫʚʘʚ 

ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʯʝʨʝʟ 3 ʜʥʽ ʚ 1,1 ʨʘʟʠ (p<0,05), ʧʽʜʚʠʱʫʚʘʚ ʾʾ ʚ 1,3 ʨʘʟʠ (p<0,001) 

ʯʝʨʝʟ 9 ʜʥʽʚ ʽ ʥʝ ʟʤʽʥʶʚʘʚ ʯʝʨʝʟ 21 ʜʝʥʴ. ʎʷ ʜʽʷ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʝʬʝʢʪʫ 

ʤʽʥʦʢʩʠʜʠʣʫ ʣʠʰʝ ʚ ʨʘʥʥʴʦʤʫ ʪʝʨʤʽʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ (p<0,001). 
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ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʤʘʨʢʝʨʽʚ ʩʪʘʥʫ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʰʢʽʨʠ  

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.2. 

ʊʘʙʣʠʮʷ 5.2 

ɺʧʣʠʚ ʛʝʣʶ ʟ ɽʄɻʇʉ ʥʘ ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʰʢʽʨʽ 

ʪʚʘʨʠʥ ʟ ʭʽʤʽʯʥʦʶ ʜʝʧʽʣʷʮʽʻʶ, M Ñ m (n=5) 

ʊʝʨʤʽʥ 

ʩʧʦʩʪʝ-

ʨʝʞʝʥʴ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ɻʽʜʨʦʢʩʠʧʨʦʣʽʥ,  

ʤʢʤʦʣʴ/ʛ 

ɻʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ, 

ʤʢʤʦʣʴ/ʣ  

 ɯʥʪʘʢʪʥʽ 1,084Ñ0,015 1,776Ñ0,026 

ʏʝʨʝʟ  

3 ʜʥʽ 

ʂʦʥʪʨʦʣʴ 2,066Ñ0,015* 2,267Ñ0,038* 

ʄʽʥʦʢʩʠʜʠʣ 1,395Ñ0,029*,# 1,723Ñ0,010*,# 

ɻʝʣʴ ɽʄɻʇʉ 1,342Ñ0,029*,# 1,794Ñ0,015,#,^ 

ʏʝʨʝʟ 9 

ʜʥʽʚ 

ʂʦʥʪʨʦʣʴ 2,149Ñ0,018* 2,149Ñ0,099* 

ʄʽʥʦʢʩʠʜʠʣ 1,542Ñ0,110*,# 2,035Ñ0,025*,# 

ɻʝʣʴ ɽʄɻʇʉ 1,719Ñ0,013*,#,^ 2,014Ñ0,042*,# 

ʏʝʨʝʟ 21 

ʜʝʥʴ 

ʂʦʥʪʨʦʣʴ 1,607Ñ0,012* 2,075Ñ0,057* 

ʄʽʥʦʢʩʠʜʠʣ 1,296Ñ0,023*,# 1,858Ñ0,013*,# 

ɻʝʣʴ ɽʄɻʇʉ 1,424Ñ0,011*,#,^ 1,825Ñ0,013# 

ʇʨʠʤʽʪʢʠ:  

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. 

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

3. ^ ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʽʥʦʢʩʠʜʠʣʦʤ. 

 

ɺʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ ʰʢʽʨʽ ʦʙʨʦʙʣʝʥʦʾ ʜʝʧʽʣʷʮʽʡʥʠʤ ʟʘʩʦʙʦʤ ʜʽʣʷʥʢʠ 

ʩʧʠʥʠ ʱʫʨʽʚ ʙʫʚ ʧʽʜʚʠʱʝʥʠʤ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʏʝʨʝʟ 3 ʜʥʽ 

ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʣʦ 1,9 ʨʘʟʠ (p<0,001), ʯʝʨʝʟ 9 ʜʥʽʚ ï 2 ʨʘʟʠ 

(p<0,001), ʯʝʨʝʟ 21 ʜʝʥʴ ï 1,5 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʪʘʢʪʥʠʭ 

ʱʫʨʽʚ. ʑʦʜʝʥʥʘ ʦʙʨʦʙʢʘ ʜʝʧʽʣʴʦʚʘʥʦʾ ʰʢʽʨʠ ʤʽʥʦʢʩʠʜʠʣʦʤ ʽʩʪʦʪʥʦ ʟʥʠʞʫʚʘʣʘ ʮʽ 

ʧʦʢʘʟʥʠʢʠ. ʏʝʨʝʟ 3 ʜʥʽ ʟʘʟʥʘʯʝʥʠʡ ʧʨʝʧʘʨʘʪ ʟʤʝʥʰʠʚ ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ ʰʢʽʨʽ 

ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʚ 1,5 ʨʘʟʠ (p<0,001), ʯʝʨʝʟ 9 ʜʥʽʚ ï ʚ 1,4 ʨʘʟʠ (p<0,001), ʯʝʨʝʟ 21 
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ʜʝʥʴ ï ʚ 1,2 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ ʧʘʪʦʣʦʛʽʻʶ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ 

ʛʝʣʴ ɽʄɻʇʉ ʪʘʢʦʞ ʟʥʠʞʫʚʘʚ ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ ʫʩʽ ʩʪʨʦʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ 

ʙʫʣʦ ʤʝʥʰʝ ʟʘ ʢʦʥʪʨʦʣʴ ʚ 1,5 ʨʘʟʠ (p<0,001), 1,3 ʨʘʟʠ (p<0,001) ʪʘ 1,1 ʨʘʟʠ (p<0,001), 

ʚʽʜʧʦʚʽʜʥʦ. ʋ ʨʘʥʥʴʦʤʫ ʪʝʨʤʽʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʝʬʝʢʪʠ ʤʽʥʦʢʩʠʜʠʣʫ ʪʘ ʛʝʣʶ ʟ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ, ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʣʽʢʫʚʘʥʥʽ ʛʝʣʴ ɽʄɻʇʉ ʜʽʷʚ ʥʘ 

ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʩʣʘʙʰʝ ʟʘ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ (p<0,001). 

 ʏʝʨʝʟ 3 ʜʥʽ ʧʽʩʣʷ ʜʝʧʽʣʷʮʽʾ ʙʝʟ ʣʽʢʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ɻɸɻ ʫ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ 

ʜʽʣʷʥʢʠ ʟʙʽʣʴʰʠʣʘʩʴ ʚ 1,3 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. 

ɺʦʥʘ ʟʘʣʠʰʘʣʘʩʴ ʧʽʜʚʠʱʝʥʦʶ ʚ 1,2 ʨʘʟʠ ʯʝʨʝʟ 9 ʜʥʽʚ ʪʘ ʯʝʨʝʟ 21 ʜʝʥʴ (p<0,001). 

ʄʽʥʦʢʩʠʜʠʣ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʥʘʙʣʠʞʫʚʘʚ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʜʦ ʥʦʨʤʠ ʯʝʨʝʟ 3 ʜʥʽ 

(p<0,001) ʽ ʚʽʨʦʛʽʜʥʦ ʟʥʠʞʫʚʘʚ ʡʦʛʦ ʚ ʜʚʘ ʽʥʰʽ ʩʪʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɻʝʣʴ ɽʄɻʇʉ ʚʧʣʠʚʘʚ ʥʘ ʚʤʽʩʪ ʩʫʤʘʨʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ ʫ 

ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʘʥʘʣʦʛʽʯʥʦ. ʏʝʨʝʟ 3 ʜʥʽ ʧʽʜ ʡʦʛʦ ʜʽʻʶ ʚʽʜʙʫʚʘʣʦʩʴ ʟʥʠʞʝʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ ʨʽʚʥʷ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ, ʯʝʨʝʟ 9 ʜʥʽʚ ʪʘ 21 ʜʝʥʴ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ɻɸɻ ʙʫʣʦ ʪʘʢʠʤ ʩʘʤʠʤ, ʷʢ ʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʦʢʩʠʜʠʣʫ (ʚ 1,1 ʨʘʟʫ, p<0,001). 

 ʇʘʨʘʣʝʣʴʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʰʢʽʨʽ ʪʝʩʪ-ʜʽʣʷʥʢʠ 

ʧʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʤʘʨʢʝʨʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʢʨʦʚʽ (ʪʘʙʣ. 5.3). 

ʋ ʢʨʦʚʽ ʪʚʘʨʠʥ ʟ ʭʽʤʽʯʥʦʶ ʜʝʧʽʣʷʮʽʻʶ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟʤʽʥʠ ʚʤʽʩʪʫ ʄɼɸ: ʚʽʥ 

ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʯʝʨʝʟ 3 ʜʥʽ (p<0,001) ʪʘ 21 ʜʝʥʴ (p<0,001) ʽ ʟʥʘʭʦʜʠʚʩʷ ʥʘ ʨʽʚʥʽ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʯʝʨʝʟ 9 ʜʥʽʚ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʩʩʷ. ʄʽʥʦʢʩʠʜʠʣ ʫ 

ʚʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʥʠʞʫʚʘʚ ʮʝʡ ʧʦʢʘʟʥʠʢ: ʯʝʨʝʟ 3 ʜʥʽ ï ʚ 1,2 ʨʘʟʠ (p<0,001), 

ʯʝʨʝʟ 9 ʜʥʽʚ ï ʚ 1,2 ʨʘʟʠ (p<0,001) ʪʘ ʯʝʨʝʟ 21 ʜʝʥʴ ï ʚ 1,1 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ. ʅʦʚʠʡ ʛʝʣʴ ʟ ɽʄɻʇʉ ʜʽʷʚ ʘʥʘʣʦʛʽʯʥʦ, ʟʥʠʞʫʶʯʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʄɼɸ ʚ ʢʨʦʚʽ ʯʝʨʝʟ 3 ʜʥʽ ʚ 1,4 ʨʘʟʠ (p<0,001), ʯʝʨʝʟ 9 ʜʥʽʚ ï ʚ 1,5 ʨʘʟʠ 

(p<0,001), ʯʝʨʝʟ 21 ʜʝʥʴ ï ʚ 1,3 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʬʦʥʦʤ ʫ 

ʢʦʥʪʨʦʣʽ. ʋ ʚʩʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʮʝ ʟʥʠʞʝʥʥʷ ʙʫʣʦ ʚʽʨʦʛʽʜʥʦ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʤ, ʥʽʞ ʪʘʢʝ ʧʽʜ ʜʽʻʶ ʝʪʘʣʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʤʽʥʦʢʩʠʜʠʣʫ. 

ɸʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʢʨʦʚʽ ʱʫʨʽʚ ʽʟ ʭʽʤʽʯʥʦʶ ʜʝʧʽʣʷʮʽʻʶ ʚʽʨʦʛʽʜʥʦ ʟʥʠʞʫʚʘʣʘʩʴ 

(p<0,005), ʷʢ ʽ ʚ ʰʢʽʨʽ ʪʚʘʨʠʥ, ʱʦ ʩʷʛʘʣʦ ʤʘʢʩʠʤʫʤʫ ʯʝʨʝʟ 21 ʜʝʥʴ, ʢʦʣʠ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʫ ʧʘʜʘʣʘ ʚ 3,9 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ  ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʦʢʩʠʜʠʣʫ ʧʽʜʚʠʱʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʯʝʨʝʟ 3 ʜʥʽ ʫ 2,8 ʨʘʟʠ 

(p<0,001), ʯʝʨʝʟ 9 ʜʥʽʚ ï ʫ 2,9 ʨʘʟʠ (p<0,001) ʪʘ ʯʝʨʝʟ 21 ʜʝʥʴ ï ʫ 4 ʨʘʟʠ (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʟʘ ʩʚʦʾʤ ʩʧʨʷʤʫʚʘʥʥʷʤ ʙʫʣʦ ʧʦʜʽʙʥʝ ʧʨʦʮʝʩʘʤ ʫ ʰʢʽʨʽ 

ʜʝʧʽʣʴʦʚʘʥʦʾ ʜʽʣʷʥʢʠ. ɻʝʣʴ ɽʄɻʇʉ ʪʘʢʦʞ ʩʧʨʠʷʚ ʟʨʦʩʪʘʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʫ ʚʩʽ 

ʩʪʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (p<0,001). ʎʝʡ ʝʬʝʢʪ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʟʘ ʚʠʨʘʟʥʽʩʪʶ ʚʽʜ ʜʽʾ 

ʤʽʥʦʢʩʠʜʠʣʫ ʯʝʨʝʟ 3 ʪʘ 9 ʜʥʽʚ ʽ ʙʫʚ ʜʝʱʦ ʩʣʘʙʰʠʤ ʟʘ ʥʴʦʛʦ ʯʝʨʝʟ 21 ʜʝʥʴ (p<0,005). 

ʊʘʙʣʠʮʷ 5.3 

ɺʧʣʠʚ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ ʪʚʘʨʠʥ ʟ ʭʽʤʽʯʥʦʶ ʜʝʧʽʜʷʮʽʻʶ, M Ñ m (n=5) 

ʊʝʨʤʽʥ 

ʩʧʦʩʪʝ-

ʨʝʞʝʥʴ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ʄɼɸ, 

ʤʢʤʦʣʴ/ʣ 

ɸʢʪʠʚʥʽʩʪʴ 

ʉʆɼ, ʫʤ. ʦʜ. 

ɸʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ, ʥʢʘʪ/ʣ 

 ɯʥʪʘʢʪʥʽ 7,62Ñ0,35 6,78Ñ0,52 3,822Ñ0,194 

ʏʝʨʝʟ  

3 ʜʥʽ 

ʂʦʥʪʨʦʣʴ 8,84Ñ0,38* 4,91Ñ0,79* 3,855Ñ0,098 

ʄʽʥʦʢʩʠʜʠʣ 7,15Ñ0,24# 13,76Ñ0,87*,# 4,121Ñ0,026*,# 

ɻʝʣʴ ɽʄɻʇʉ 6,55Ñ0.48#,^ 13,14Ñ0,54*,# 4,279Ñ0,136*,# 

ʏʝʨʝʟ 9 

ʜʥʽʚ 

ʂʦʥʪʨʦʣʴ 7,89Ñ0,35 4,86Ñ0,73* 3,728Ñ0,087 

ʄʽʥʦʢʩʠʜʠʣ 6,43Ñ0,15*,# 13,96Ñ0,58*,# 4,564Ñ0,264*,# 

ɻʝʣʴ ɽʄɻʇʉ 5,23Ñ0,25*,#,^ 13,12Ñ0,59*,# 4,182Ñ0,116*,#,^ 

ʏʝʨʝʟ 

21 ʜʝʥʴ 

ʂʦʥʪʨʦʣʴ 9,36Ñ0,15* 1,72Ñ0,33* 1,278Ñ0,070* 

ʄʽʥʦʢʩʠʜʠʣ 8,24Ñ 0,51*,# 6,87Ñ0,77*,# 2,764Ñ0,124*,# 

ɻʝʣʴ ɽʄɻʇʉ 7,41Ñ0,10#,^ 5,20Ñ0,08*,#,^ 2,450Ñ0,196*,#,^ 

ʇʨʠʤʽʪʢʠ:  

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. 

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

3. ^ ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʽʥʦʢʩʠʜʠʣʦʤ. 

 

 ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʚ ʛʨʫʧʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ 

ʯʝʨʝʟ 3 ʽ 9 ʜʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʟʥʠʞʫʚʘʣʘʩʴ ʯʝʨʝʟ 21 ʜʝʥʴ (p<0,001). ʇʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʦʢʩʠʜʠʣʫ ʢʘʪʘʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʨʦʚʽ ʟʨʦʩʪʘʣʘ ʚ 1,1 ʨʘʟʠ (p<0,02), 1,2 ʨʘʟʠ 
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(p<0,001) ʪʘ 2,2 ʨʘʟʠ (p<0.001) ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ ʫ ʚʽʜʧʦʚʽʜʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ 1,1 ʨʘʟʠ ʯʝʨʝʟ 3 ʜʥʽ (p<0,001) ʪʘ 

ʯʝʨʝʟ 9 ʜʥʽʚ (p<0,005), ʚ 1,9 ʨʘʟʠ ʯʝʨʝʟ 21 ʜʝʥʴ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʘʪʦʣʦʛʽʯʥʠʤ ʬʦʥʦʤ. ɿʘ ʚʠʨʘʟʥʽʩʪʶ ʝʬʝʢʪʫ ʯʝʨʝʟ 9 ʜʥʽʚ ʪʘ 21 ʜʝʥʴ ʮʽ ʟʤʽʥʠ ʜʝʱʦ 

ʧʦʩʪʫʧʘʣʠʩʴ  ʝʬʝʢʪʫ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ (p<0,05). 

 ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʭʽʤʽʯʥʘ ʜʝʧʽʣʷʮʽʷ ʚ ʛʨʠʟʫʥʽʚ ʻ ʜʦʩʠʪʴ 

ʩʝʨʡʦʟʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʽʦʭʽʤʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʤʽʩʮʝʚʦʤʫ ʪʘ 

ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ. ɻʝʣɹ ɽʄɻʇʉ ʟʤʝʥʰʠʚ ʙʽʦʭʽʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʚ ʰʢʽʨʽ ʪʘ ʚʤʽʩʪ 

ʤʘʨʢʝʨʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʢʨʦʚʽ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ, 

ʜʝʤʦʥʩʪʨʫʶʯʠ ʧʦʟʠʪʠʚʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʝʬʝʢʪʽʚ, ʚʽʥ ʫ ʙʘʛʘʪʴʦʭ ʪʝʩʪʘʭ ʜʝʱʦ 

ʧʦʩʪʫʧʘʚʩʷ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5: 

 

 1. ɿʘ ʜʘʥʠʤʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʾ ʦʮʽʥʢʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʱʫʨʽʚ 

ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʢʦʤʝʨʮʽʡʥʠʤ ʜʝʧʽʣʷʮʽʡʥʠʤ ʟʘʩʦʙʦʤ ʥʘ ʦʩʥʦʚʽ ʢʘʣʽʶ 

ʪʽʦʛʣʽʦʣʘʪʫ ʟ ʝʢʩʧʦʟʠʮʽʻʶ 10 ʭʚ ʧʨʠʩʢʦʨʶʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 5 % ʛʝʣʶ ʟ ɽʄɻʇʉ 

ʧʨʠ ʱʦʜʝʥʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʪʷʛʦʤ 21 ʜʥʷ (125 ʤʛ/ʢʛ), ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʧʽʜ ʜʽʻʶ 

ʝʪʘʣʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʤʽʥʦʢʩʠʜʠʣʫ.  

2. ʈʝʛʝʥʝʨʘʮʽʷ ʚʦʣʦʩʩʷ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʷʢ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʪʘʢ ʽ ʧʽʜ ʜʽʻʶ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ ʘʙʦ 

ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ ʤʽʥʦʢʩʠʜʠʣʦʤ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʚ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ, ʟ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʙʫʣʠ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʘ 

ʨʝʘʢʪʠʚʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ, ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ ʪʘ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʝʧʽʜʝʨʤʽʩʫ, ʧʨʠʯʦʤʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʷ ʧʦʩʠʣʶʚʘʣʘ ʨʝʘʢʮʽʶ ʰʢʽʨʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ. 

 3. ɺʠʜʘʣʝʥʥʷ ʚʦʣʦʩʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʢʦʤʝʨʮʽʡʥʠʤ ʜʝʧʽʣʷʪʦʨʽʻʤ 

ʚʠʢʣʠʢʘʣʦ ʟʤʽʥʠ ʯʠʩʣʘ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ, ʾʭ ʨʦʟʤʽʨʫ ʪʘ ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ, ʷʢʽ 

ʟʘʣʝʞʘʣʠ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɻʝʣʴ ɽʄɻʇʉ ʟʙʽʣʴʰʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʩʷʥʠʭ 

ʬʦʣʽʢʫʣʽʚ ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʥʘʧʨʠʢʽʥʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, 
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ʧʨʦʪʠʜʽʷʚ ʟʤʽʥʘʤ ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ, ʘʣʝ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʜʽʘʤʝʪʨ ʚʦʣʦʩʷʥʠʭ 

ʬʦʣʽʢʫʣʽʚ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ. ʅʘʧʨʠʢʽʥʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʛʝʣʴ ʧʦʩʪʫʧʘʚʩʷ 

ʝʪʘʣʦʥʥʦʤʫ ʧʨʝʧʘʨʘʪʫ ʣʠʰʝ ʟʘ ʜʽʻʶ ʥʘ ʨʦʟʤʽʨ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ. 

 4. ʊʨʠʚʘʣʝ ʱʦʜʝʥʥʝ ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 5 % ʛʝʣʶ ɽʄɻʇʉ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ 

ʜʝʧʽʣʷʮʽʾ ʚ ʙʽʣʠʭ ʱʫʨʽʚ ʟʤʝʥʰʫʚʘʣʦ ʙʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʚʘʨʠʥ, ʘ ʩʘʤʝ 

ʟʥʠʞʫʚʘʣʦ ʚʤʽʩʪ ʄɼɸ, ʧʽʜʚʠʱʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ, ʤʦʜʠʬʽʢʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ, ʥʦʨʤʘʣʽʟʫʚʘʣʦ ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʙʫʣʦ ʧʦʜʽʙʥʦ ʘʙʦ ʜʝʱʦ ʩʣʘʙʰʝ ʝʬʝʢʪʽʚ ʤʽʥʦʢʩʠʜʠʣʫ. 

 5. ʑʦʜʝʥʥʝ ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 5 % ʛʝʣʶ ɽʄɻʇʉ ʧʽʩʣʷ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ 

ʚ ʫʩʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ 3, 9 ʪʘ 21 ʜʝʥʴ) ʟʥʠʞʫʚʘʣʦ ʚʤʽʩʪ ʄɼɸ ʽ 

ʟʤʝʥʰʫʚʘʣʦ ʧʦʨʫʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ ʢʘʪʘʣʘʟʠ ʚ ʢʨʦʚʽ ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ. 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 5: 

 

1. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ, ʃʫʮʝʥʢʦ ʈɺ, ʂʦʩʪʝʥʢʦ ɺʆ, ɸʢʽʤʦʚ ʆɭ. ɿʤʽʥʠ 

ʧʦʢʘʟʥʠʢʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʦʢʩʠʜʠʣʫ ʫ ʱʫʨʽʚ 

ʟ ʭʽʤʽʯʥʦʶ ʜʝʧʽʣʷʮʽʻʶ. ʌʘʨʤʘʢʦʣʦʛʽʷ ʪʘ ʣʽʢʘʨʩʴʢʘ ʪʦʢʩʠʢʦʣʦʛʽʷ. 2023;17(3):189-

197. 

2. ɹʘʣʶʢ ʆɭ, ʉʪʘʨʯʝʥʢʦ ɯɯ, ɺʘʞʥʠʯʘ ʆʄ. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʰʢʽʨʠ ʱʫʨʽʚ 

ʧʽʩʣʷ ʜʝʧʽʣʷʮʽʾ ʪʽʦʛʣʽʢʦʣʘʪʦʤ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2024;2(173) 

(ʜʦʜʘʪʦʢ):18-20. 

3. ɹʘʣʶʢ ʆɭ, ɺʘʞʥʠʯʘ ʆʄ, ɺʣʘʩʝʥʢʦ ʅʆ. ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ ʣʽʢʫʚʘʥʥʽ ʘʣʦʧʝʮʽʾ. XɯI ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʟʘ ʫʯʘʩʪʶ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ, 9-10 

ʣʠʩʪʦʧʘʜʘ 2023 ʨʦʢʫ, ʤ. ɺʽʥʥʠʮʷ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. ɺʽʥʥʠʮʷ, 2023. ʉ.18-19. 

4. ɹʘʣʶʢ ʆɭ. ʆʩʦʙʣʠʚʦʩʪʽ ʭʽʤʽʯʥʦʾ ʜʝʧʽʣʷʮʽʾ ʚ ʙʽʣʠʭ ʱʫʨʽʚ ʷʢ ʤʦʜʝʣʴʥʦʾ 

ʧʘʪʦʣʦʛʽʾ. ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

çʄʝʜʠʯʥʘ ʥʘʫʢʘ - 2023è, 1 ʛʨʫʜʥʷ 2023 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʇʦʣʪʘʚʘ, 2023. ʉ. 68-70. 
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ʈʆɿɼɯʃ 6 

ɺʇʃʀɺ ɻɽʃʖ ɽʊʀʃʄɽʊʀʃɻɯɼʈʆʂʉʀʇɯʈʀɼʀʅʋ ʉʋʂʎʀʅɸʊʋ ʅɸ 

ʉʊɸʅ ʐʂɯʈʀ ʇʈʀ ʋʃʔʊʈɸʌɯʆʃɽʊʆɺʆʄʋ ʆʇʈʆʄɯʅɽʅʅɯ 

 

 

 6.1. ɺʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʜʽʾ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʾʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ 

 

ʅʝʚʝʣʠʢʘ ʪʨʘʥʟʠʪʦʨʥʘ ʝʨʠʪʝʤʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚ ʫʩʽʭ ʪʚʘʨʠʥ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʟʤʽʥ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʪʘ ʧʦʚʝʜʽʥʢʠ ʱʫʨʽʚ 

(ʨʠʩ. 6.1).  

 ɸ  ɹ 

 ɺ  ɻ 

 ɼ 

ʈʠʩ. 6.1. ʐʢʽʨʘ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʜʦ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ (ɸ), ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚ ʫʩʽʭ ʛʨʫʧʘʭ (ɹ), ʯʝʨʝʟ 24 ʛʦʜ ʫ ʢʦʥʪʨʦʣʽ (ɺ), ʧʨʠ ʜʽʾ ʛʝʣʶ ɽʄɻʇʉ (ɻ) ʪʘ ʧʨʝʧʘʨʘʪʫ 

ʧʦʨʽʚʥʷʥʥʷ ʧʘʥʪʝʥʦʣʫ (ɼ). ɿʙʽʣʴʰʝʥʥʷ ʭ4,5. 
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ʏʝʨʝʟ 24 ʛʦʜ ʽ ʥʘʜʘʣʽ ʚʽʟʫʘʣʴʥʠʭ ʦʟʥʘʢ ʟʘʧʘʣʝʥʥʷ ʚ ʞʦʜʥʽʡ ʟ ʛʨʫʧ ʥʝ 

ʨʝʻʩʪʨʫʚʘʣʠ, ʱʦ ʤʦʛʣʦ ʧʦʷʩʥʶʚʘʪʠʩʴ ʥʠʟʴʢʦʶ ʜʦʟʦʶ ʦʧʨʦʤ̔ ʥʝʥʥʷ ʽ ʟʙʽʣʴʰʫʚʘʣʦ 

ʫʚʘʛʫ ʜʦ ʚʠʚʯʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʰʢʽʨʠ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ. 

 

6.2. ɻʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʚʘʨʠʥ 

 

 ʐʢʽʨʘ ʽʥʪʘʢʪʥʦʛʦ ʰʫʨʘ ʤʘʣʘ ʪʠʧʦʚʫ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ ʪʚʘʨʠʥ ʙʫʜʦʚʫ ʟ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʠʤʠ ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ, ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ, ʧʦʦʜʠʥʦʢʠʤʠ 

ʣʝʡʢʦʮʠʪʘʤʠ ʪʘ ʢʣʽʪʠʥʘʤʠ ʟ ʷʚʠʱʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ (ʨʠʩ. 6.2). 

 

ʈʠʩ. 6.2. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʽʥʪʘʢʪʥʦʛʦ ʱʫʨʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ 

ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ200. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʰʠʧʫʚʘʪʠʡ ʰʘʨ 

ʝʧʽʜʝʨʤʽʩʫ; 4 ï ʙʘʟʘʣʴʥʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 5 ï ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʡ ʣʝʡʢʦʮʠʪ; 6 ï 

ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʚ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ; 7 ï ʢʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ ʚ 

ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ. 

 

ʏʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʢʦʥʪʨʦʣʽ ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ 

ʧʦʜʝʢʫʜʠ  ʙʫʣʠ  ʥʝʯʽʪʢʠʤʠ  (ʨʠʩ. 6.3).  ɽʧʽʜʝʨʤʽʩ  ʤʘʚ  ʥʝʦʜʥʘʢʦʚʫ  ʪʦʚʱʠʥʫ,  ʙʫʣʠ  
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ʈʠʩ. 6.3. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400.  

1 ï ʜʽʣʷʥʢʘ ʝʧʽʜʝʨʤʽʩʫ ʟ ʥʝʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʤʝʞʘʤʠ ʤʽʞ ʰʘʨʘʤʠ ʝʧʽʪʝʣʽʦʮʠʪʽʚ;     

2 ï ʯʘʩʪʢʦʚʘ ʜʝʩʢʚʘʤʘʮʽʷ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʚ ʜʝʨʤʽ ʟ ʥʘʷʚʥʽʩʪʶ 

ʧʦʣʽʤʦʨʬʥʦʷʜʝʨʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. 

 

ʜʽʣʷʥʢʠ ʯʘʩʪʢʦʚʦʾ ʪʘ ʧʦʚʥʦʾ ʜʝʩʢʚʘʤʘʮʽʾ ʝʧʽʜʝʨʤʽʩʫ. ɿʝʨʥʠʩʪʠʡ ʰʘʨ ʙʫʚ ʥʝʯʽʪʢʦ 

ʚʠʨʘʞʝʥʠʡ, ʫ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʦʢʨʝʤʽ ʤʽʪʦʟʠ. ʄʘʣʘ ʤʽʩʮʝ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. ɽʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʟ ʩʠʤʧʪʦʤʘʤʠ 

ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʙʫʣʠ ʜʫʞʝ ʧʦʰʠʨʝʥʠʤʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʷʢ ʚʦʛʥʠʱʝʚʠʤ, 

ʪʘʢ ʽ ʜʠʬʫʟʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ. ʋ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʤʽʩʪʠʣʘʩʷ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʬʽʙʨʦʙʣʘʩʪʽʚ (ʨʽʜʰʝ), ʣʽʤʬʦʮʠʪʽʚ ʽ 

ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ɼʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤʠ ʙʫʣʠ ʥʝʡʪʨʦʬʽʣʴʥʽ ʪʘ ʝʦʟʠʥʦʬʽʣʴʥʽ 

ʧʦʣʽʤʦʨʬʥʦʷʜʝʨʥʽ ʣʝʡʢʦʮʠʪʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʜʠʬʫʟʥʦ ʘʙʦ ʫʪʚʦʨʶʚʘʣʠ 

ʚʦʛʥʠʱʝʚʽ ʩʢʫʧʯʝʥʥʷ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ï ʧʝʨʝʚʘʞʥʦ ʟ ʧʦʤʽʨʥʠʤ 

ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ, ʫ ʜʝʷʢʠʭ ʟ ʥʠʭ ʣʝʡʢʦʩʪʘʟʠ ʪʘ ʧʦʚʥʦʢʨʦʚôʷ. 

ʏʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʤʝʞʽ ʤʽʞ 

ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ ʧʝʨʝʚʘʞʥʦ ʙʫʣʠ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ (ʨʠʩ. 6.4). ʊʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ 

ʙʫʣʘ ʨʽʟʥʦʶ; ʟʫʩʪʨʽʯʘʣʠʩʴ ʷʢ ʟʦʥʠ ʩʪʦʥʰʝʥʥʷ, ʪʘʢ ʽ ʧʦʪʦʚʱʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 
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ʰʠʧʫʚʘʪʦʛʦ ʪʘ ʨʦʛʦʚʦʛʦ ʰʘʨʫ. ʄʽʩʮʷʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʚʠʱʘ ʘʢʘʥʪʦʟʫ.  

 

ʈʠʩ. 6.4. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʜʽʣʷʥʢʘ ʧʦʪʦʚʱʝʥʥʷ 

ʝʧʽʜʝʨʤʽʩʫ ʟʘ ʨʘʭʫʥʦʢ ʰʠʧʫʚʘʪʦʛʦ ʪʘ ʨʦʛʦʚʦʛʦ ʰʘʨʽʚ; 4 ï ʜʽʣʷʥʢʘ ʩʪʦʥʰʝʥʥʷ 

ʝʧʽʜʝʨʤʽʩʫ; 5 ï ʬʽʙʨʦʙʣʘʩʪʠ ʚ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ. 

 

ʋ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʽʪʦʟʠ ʪʘ ʚʥʫʪʨʽʰʥʴʦʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ. 

ʈʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʥʘ ʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ. ʇʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʧʝʨʝʚʘʞʥʦ 

ʚʦʛʥʠʱʝʚʦ. ɿʝʨʥʠʩʪʠʡ ʰʘʨ ʙʫʚ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ, ʟʫʩʪʨʽʯʘʣʠʩʴ ʧʘʨʘʢʝʨʘʪʦʟ ʽ 

ʧʦʦʜʠʥʦʢʽ ʽʥʪʨʘʝʧʽʜʝʨʤʘʣʴʥʽ ʢʽʩʪʠ. ɺ ʝʧʽʜʝʨʤʽʩʽ ʽʥʦʜʽ ʚʠʷʚʣʷʣʠʩʴ ʚʦʛʥʠʱʘ 

ʢʣʽʪʠʥʥʦʛʦ ʜʝʪʨʠʪʫ ʟ ʥʘʷʚʥʽʩʪʶ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. ʋ ʧʘʧʽʣʷʨʥʦʤʫ ʰʘʨʽ 

ʜʝʨʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʬʽʙʨʦʙʣʘʩʪʽʚ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ï ʧʝʨʝʚʘʞʥʦ ʟ ʧʦʤʽʨʥʠʤ ʥʘʧʦʚʥʝʥʥʷʤ ʢʨʦʚôʶ. 

ʏʝʨʝʟ 72 ʛʦʜ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʝʧʽʜʝʨʤʽʩ ʤʘʡʞʝ ʚʩʶʜʠ ʟʙʝʨʽʛʘʚ 

ʢʦʥʪʘʢʪ ʟ ʜʝʨʤʦʶ; ʜʽʣʷʥʢʠ ʜʝʩʢʚʘʤʘʮʽʾ ʙʫʣʠ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʜʢʽʩʥʠʤʠ (ʨʠʩ. 6.5). 

ʐʘʨʠ ʝʧʽʜʝʨʤʽʩʫ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ, ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʥʝʯʽʪʢʽ. 

ɽʧʽʜʝʨʤʽʩ ʥʝʦʜʥʘʢʦʚʦʾ ʪʦʚʱʠʥʠ, ʤʽʩʮʷʤʠ  ʩʪʦʥʰʝʥʠʡ ʯʠ  ʧʦʪʦʚʱʝʥʠʡ  ʟʘ  ʨʘʭʫʥʦʢ 
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ʈʠʩ. 6.5. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʜʽʣʷʥʢʘ ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʡ ʩʦʩʦʯʦʢ; 3 ï ʜʽʣʷʥʢʘ 

ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ ʟʘ ʨʘʭʫʥʦʢ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ ʛʽʧʝʨʧʣʘʟʽʾ; 4 ï ʟʝʨʥʠʩʪʠʡ 

ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 5 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 6 ï ʬʽʙʨʦʙʣʘʩʪʠ ʫ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ 

ʜʝʨʤʠ. 

 

ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ ʛʽʧʝʨʧʣʘʟʽʾ. ʅʝʨʽʜʢʦ ʫʪʚʦʨʶʚʘʣʠʩʴ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ ʩʦʩʦʯʢʠ ʪʘ 

ʧʩʝʚʜʦʩʦʩʦʯʢʠ. ʏʽʪʢʦ ʧʨʦʩʪʝʞʫʚʘʚʩʷ ʟʝʨʥʠʩʪʠʡ ʰʘʨ, ʤʽʩʮʷʤʠ ʧʦʤʽʪʥʦ ʧʦʪʦʚʱʝʥʠʡ. 

ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. 

ɽʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʟ ʛʽʜʨʦʧʽʯʥʦʶ ʜʠʩʪʨʦʬʽʻʶ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʝ ʯʘʩʪʦ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʚʦʛʥʠʱʝʚʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ. ʉʪʘʥ ʜʝʨʤʠ ʽ 

ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʙʫʚ ʪʘʢʠʤ ʞʝ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʏʝʨʝʟ 24 ʛʦʜ ʫ ʪʚʘʨʠʥ ʟ ʤʽʩʮʝʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɽʄɻʇʉ ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ 

ʝʧʽʜʝʨʤʽʩʫ ʙʫʣʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ (ʨʠʩ. 6.6). ɽʧʽʜʝʨʤʽʩ ʤʘʚ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʫ 

ʪʦʚʱʠʥʫ ʥʘ ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ, ʟ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʤ ʟʝʨʥʠʩʪʠʤ ʰʘʨʦʤ. ʈʦʛʦʚʠʡ ʰʘʨ 

ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʥʘ ʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʦʮʠʪʽʚ 

ʟ ʦʟʥʘʢʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ, ʫ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ï ʧʦʦʜʠʥʦʢʽ ʬʽʛʫʨʠ ʤʽʪʦʟʫ. 

ɯʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ  ʣʝʡʢʦʮʠʪʽʚ  ʤʘʣʦ.   ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ   ʧʨʦʣʽʬʝʨʘʮʽʷ  ʝʧʽʪʝʣʽʶ  ʟ  
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ʈʠʩ. 6.6. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʝʧʽʪʝʣʽʦʮʠʪʠ ʟ 

ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ; 4 ï ʤʽʪʦʟ ʫ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʝʧʽʜʝʨʤʽʩʫ; 5 ï ʢʣʽʪʠʥʠ ʚ 

ʜʝʨʤʽ; 6 ï ʢʨʦʚʦʥʦʩʥʘ ʤʽʢʨʦʩʫʜʠʥʘ. 

 

ʫʪʚʦʨʝʥʥʷʤ ʧʩʝʚʜʦʩʦʩʦʯʢʽʚ. ʉʦʩʦʯʢʦʚʠʡ ʰʘʨ ʜʝʨʤʠ ʤʽʩʪʠʚ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʬʽʙʨʦʙʣʘʩʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʪʘʢ ʽ ʛʝʤʘʪʦʛʝʥʥʠʭ. ʋʩʽ ʢʣʽʪʠʥʠ 

ʤʘʣʠ ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʟ ʦʟʥʘʢʘʤʠ ʥʠʟʴʢʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʢʨʦʚôʶ. 

ʏʝʨʝʟ 48 ʛʦʜ ʥʘ ʬʦʥʽ ʜʽʾ ʛʝʣʶ ɽʄɻʇʉ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ ʰʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʽ; ʤʽʩʮʷʤʠ ʧʦʨʫʰʝʥʥʷ ʰʘʨʫʚʘʪʦʩʪʽ (ʨʠʩ. 6.7). ɽʧʽʜʝʨʤʽʩ ʥʝ ʤʘʚ ʦʜʥʘʢʦʚʦʾ 

ʪʦʚʱʠʥʠ; ʚʽʜʟʥʘʯʘʣʠʩʷ ʷʢ ʜʽʣʷʥʢʠ ʩʪʦʥʰʝʥʥʷ, ʪʘʢ ʽ ʧʦʪʦʚʱʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʷʚʠʱ 

ʘʢʘʥʪʦʟʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʧʩʝʚʜʦʩʦʩʦʯʢʽʚ. ɿʝʨʥʠʩʪʠʡ ʰʘʨ ʙʫʚ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ, ʤʽʩʪʠʚ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʝʨʘʪʦʛʽʘʣʽʥʦʚʠʭ ʟʝʨʝʥ. ʈʦʛʦʚʠʡ ʰʘʨ ʙʫʚ ʤʽʩʮʷʤʠ ʟʥʘʯʥʦ 

ʧʦʪʦʚʱʝʥʠʡ (ʛʽʧʝʨʢʝʨʘʪʦʟ), ʥʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ ʜʝʩʢʚʘʤʦʚʘʥʠʡ. ʇʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʚʦʛʥʠʱʝʚʦʶ ʣʦʢʘʣʽʟʘʮʽʻʶ; ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʙʫʣʦ ʥʝ ʙʘʛʘʪʦ. 

ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʤʽʨʥʦ ʥʘʧʦʚʥʝʥʽ ʢʨʦʚ'ʶ. 
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ʈʠʩ. 6.7. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʜʽʣʷʥʢʠ ʟ ʧʦʨʫʰʝʥʦʶ ʩʪʨʘʪʠʬʽʢʘʮʽʻʶ; 3 ï 

ʘʢʘʥʪʦʪʠʯʥʽ ʪʷʞʽ; 4 ï ʢʣʽʪʠʥʠ ʚ ʜʝʨʤʽ. 

 

ʏʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ɽʄɻʇʉ ʝʧʽʜʝʨʤʽʩ 

ʟʙʝʨʽʛʘʚ ʢʦʥʪʘʢʪ ʟ ʜʝʨʤʦʶ ʥʘ ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ, ʘ ʜʽʣʷʥʢʠ ʜʝʩʢʚʘʤʘʮʽʾ ʙʫʣʠ 

ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʜʢʽʩʥʠʤʠ (ʨʠʩ. 6.8). ʐʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʙʫʣʠ ʯʽʪʢʽ; ʝʧʽʜʝʨʤʽʩ ʤʘʚ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʫ ʪʦʚʱʠʥʫ ʽ ʙʫʚ ʜʝʱʦ ʧʦʪʦʚʱʝʥʠʤ. ʏʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʟʝʨʥʠʩʪʠʡ 

ʰʘʨ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. 

ɽʧʽʪʝʣʽʦʮʠʪʠ ʟ ʛʽʜʨʦʧʽʯʥʦʶ ʜʠʩʪʨʦʬʽʻʶ ʟʫʩʪʨʽʯʘʣʠʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ʽ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʦ. ʋ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ, 

ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʽ ʥʝʯʠʩʣʝʥʥʠʭ ʚʦʛʥʠʱʝʚʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʝʡʪʨʦʬʽʣʴʥʠʭ 

ʣʝʡʢʦʮʠʪʽʚ. ʂʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ ʧʝʨʝʚʘʞʥʦ ʤʘʣʠ ʧʦʤʽʨʥʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʯʝʨʝʟ 24 ʛʦʜ ʰʘʨʠ ʝʧʽʜʝʨʤʽʩʫ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʯʽʪʢʦ (ʨʠʩ. 6.9). ɽʧʽʜʝʨʤʽʩ ʤʘʚ ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʫ ʪʦʚʱʠʥʫ ʥʘ 

ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ,  ʟ  ʜʦʙʨʝ  ʚʠʨʘʞʝʥʠʤ  ʟʝʨʥʠʩʪʠʤ  ʰʘʨʦʤ. ʈʦʛʦʚʠʡ  ʰʘʨ  ʰʢʽʨʠ  ʙʫʚ  
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ʈʠʩ. 6.8. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʰʠʧʫʚʘʪʠʡ ʰʘʨ 

ʝʧʽʜʝʨʤʽʩʫ; 4 ï ʝʧʽʪʝʣʽʦʮʠʪʠ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ; 5 ï ʤʽʪʦʟ ʫ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ 

ʝʧʽʜʝʨʤʽʩʫ; 6 ï ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʡ ʣʝʡʢʦʮʠʪ; 7 ï ʢʣʽʪʠʥʠ ʚ ʜʝʨʤʽ. 

 

ʈʠʩ. 6.9. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ʯʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʝʧʽʪʝʣʽʦʮʠʪʠ ʟ 

ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ; 4 ï ʢʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ; 5 ï ʬʽʙʨʦʙʣʘʩʪʠ ʫ ʜʝʨʤʽ. 
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ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʥʘ ʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ. ɺʠʷʚʣʝʥʦ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ ʫ ʩʪʘʥʽ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ; ʢʽʣʴʢʽʩʪʴ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ 

ʥʝʚʝʣʠʢʘ. ʅʘ ʦʙʤʝʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʨʫʰʝʥʥʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ, ʟʨʽʜʢʘ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʢʽʩʪʠ. ʋ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʚʠʷʚʣʝʥʘ ʧʦʤʽʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ ʬʽʙʨʦʙʣʘʩʪʠ, ʨʽʜʰʝ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʣʽʤʬʦʮʠʪʠ ʪʘ ʧʣʘʟʤʦʮʠʪʠ. ʂʣʽʪʠʥʠ ʤʘʣʠ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ï ʧʝʨʝʚʘʞʥʦ ʟ ʧʦʤʽʨʥʠʤ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ. 

ʏʝʨʝʟ 48 ʛʦʜ ʧʽʜ ʚʧʣʠʚʦʤ ʧʘʥʪʝʥʦʣʫ ʰʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʙʫʣʠ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ 

(ʨʠʩ. 6.10). ɽʧʽʜʝʨʤʽʩ ʥʝʦʜʥʘʢʦʚʦʾ ʪʦʚʱʠʥʠ, ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ, 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʝʨʘʪʦʛʽʘʣʽʥʦʚʠʭ ʟʝʨʝʥ. ɺʠʷʚʣʝʥʦ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʽʤʬʦʮʠʪʠ, 

ʦʢʨʝʤʽ ʬʽʛʫʨʠ ʤʽʪʦʟʫ ʚ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ. ɺʽʜʥʦʩʥʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʝʧʽʪʝʣʽʘʣʴʥʽ 

ʢʣʽʪʠʥʠ ʟ ʛʽʜʨʦʧʽʯʥʦʶ ʜʠʩʪʨʦʬʽʻʶ. ʋ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʬʽʙʨʦʙʣʘʩʪʠʯʥʦʛʦ ʨʷʜʫ, ʪʘʢ ʽ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ. 

ʆʩʪʘʥʥʽ ʥʝʨʽʜʢʦ ʫʪʚʦʨʶʚʘʣʠ ʥʝʚʝʣʠʢʽ ʚʦʛʥʠʱʘ ʚʟʜʦʚʞ ʝʧʽʜʝʨʤʦ-ʜʝʨʤʘʣʴʥʦʾ ʤʝʞʽ. 

ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʧʝʨʝʚʘʞʥʦ ʟ ʧʦʤʽʨʥʠʤ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ. 

 

ʈʠʩ. 6.10. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ʯʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ 

ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʝʧʽʪʝʣʽʦʮʠʪʠ ʟʝʨʥʠʩʪʦʛʦ ʰʘʨʫ ʝʧʽʜʝʨʤʽʩʫ; 3 ï 

ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʡ ʣʝʡʢʦʮʠʪ; 4 ï ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʫ ʜʝʨʤʽ. 
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ʏʝʨʝʟ 72 ʛʦʜ ʧʽʜ ʜʽʻʶ ʧʘʥʪʝʥʦʣʫ ʚ ʰʢʽʨʽ ʦʧʨʦʤʽʥʝʥʦʾ ʜʽʣʷʥʢʠ ʝʧʽʜʝʨʤʘʣʴʥʦ-

ʜʝʨʤʘʣʴʥʽ ʤʝʞʽ ʟʙʝʨʛ̔ʘʣʠʩʷ ʤʘʡʞʝ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ (ʨʠʩ. 6.11). ʐʘʨʠ ʝʧʽʜʝʨʤʽʩʫ 

ʥʝʯʽʪʢʦ ʚʠʨʘʞʝʥʽ; ʥʝʚʝʣʠʢʽ ʜʽʣʷʥʢʠ ï ʟ ʧʦʨʫʰʝʥʦʶ ʩʪʨʘʪʠʬʽʢʘʮʽʻʶ. ɽʧʽʜʝʨʤʽʩ 

ʥʝʦʜʥʘʢʦʚʦʾ ʪʦʚʱʠʥʠ; ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʢ ʜʽʣʷʥʢʠ ʧʦʤʽʪʥʦʛʦ ʩʪʦʥʰʝʥʥʷ, ʪʘʢ ʽ 

ʜʽʣʷʥʢʠ ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʢʘʥʪʦʪʠʯʥʠʭ ʪʷʞʽʚ. 

ɿʝʨʥʠʩʪʠʡ ʰʘʨ ʙʫʚ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʥʘ ʚʩʽʭ ʜʽʣʷʥʢʘʭ, ʤʽʩʮʷʤʠ ʧʦʤʽʪʥʦ 

ʧʦʪʦʚʱʝʥʠʡ. ɽʧʽʪʝʣʽʦʮʠʪʠ ʟ ʛʽʜʨʦʧʽʯʥʦʶ ʜʠʩʪʨʦʬʽʻʶ ʟʫʩʪʨʽʯʘʣʠʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʚʦʛʥʠʱʝʚʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ. ʈʦʛʦʚʠʡ ʰʘʨ ʯʘʩʪʢʦʚʦ 

ʜʝʩʢʚʘʤʦʚʘʥʠʡ, ʤʽʩʮʷʤʠ ʧʦʪʦʚʱʝʥʠʡ. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʩʦʩʦʯʢʦʚʦʛʦ ʰʘʨʫ 

ʜʝʨʤʠ ʪʘ ʩʪʘʥ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʙʫʣʠ ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʫ ʪʚʘʨʠʥ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ 

ʯʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. 

 

ʈʠʩ. 6.11. ɹʫʜʦʚʘ ʰʢʽʨʠ ʱʫʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ʯʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ 

ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 3 ï 

ʜʽʣʷʥʢʘ ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ; 4 ï ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʡ ʣʝʡʢʦʮʠʪ; 5 ï ʢʣʽʪʠʥʥʽ 

ʝʣʝʤʝʥʪʠ ʫ ʜʝʨʤʽ. 

 

ʆʪʞʝ, ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʚʠʢʣʠʢʘʣʦ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ ʪʚʘʨʠʥ, ʷʢʝ ʟʙʝʨʽʛʘʣʦʩʷ 

ʧʨʦʪʷʛʦʤ ʱʦʥʘʡʤʝʥʰʝ 72 ʛʦʜ ʽʟ ʧʦʩʠʣʝʥʥʷʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʷʚʠʱ ʜʦ ʢʽʥʮʷ ʮʴʦʛʦ 
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ʧʝʨʽʦʜʫ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ ɽʄɻʇʉ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

ʚʽʜʤʽʯʘʣʘʩʷ ʤʝʥʰʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ, ʙʽʣʴʰ ʯʽʪʢʽ ʤʝʞʽ ʤʽʞ 

ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ; ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ ʽ ʧʦʚʥʦʢʨʦʚ'ʷ 

ʩʫʜʠʥ. ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ ʷʢ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ʜʽʷʚ ʘʥʘʣʦʛʽʯʥʦ, ʘʣʝ ʥʝʨʽʚʥʦʤʽʨʥʘ 

ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʷʚʠʱʘ ʯʝʨʝʟ 72 ʛʦʜ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ, 

ʥʽʞ ʧʽʜ ʚʧʣʠʚʦʤ ɽʄɻʇʉ. 

 

6.3. ʈʝʟʫʣʴʪʘʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

 

ʂʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʫ ʰʢʽʨʽ ʟʨʦʩʪʘʣʘ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ (p<0,001) ʽ 

ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦ ʾ ʛʨʫʧʠ ʯʝʨʝʟ 24 ʛʦʜ ʪʘ ʩʧʦʥʪʘʥʥʦ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʚʜʚʽʯʽ ʯʝʨʝʟ 48 (p<0,001) ʪʘ 72 ʛʦʜ (p<0,001) ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ 

(ʨʠʩ. 6.12 ɸ). ʋ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʛʝʣʴ ɽʄɻʇʉ ʟʥʠʞʫʚʘʚ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʚ 1,4 ʨʘʟʠ (p<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʘʥʪʝʥʦʣʦʚʘ ʤʘʟʴ 

ʟʤʝʥʰʫʚʘʣʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʫ 2,4 ʨʘʟʠ (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, 

ʱʦ ʙʫʣʦ ʩʠʣʴʥʽʰʝ (ʨ<0,001), ʥʽʞ ʜʽʷ ʛʝʣʶ. ʋ ʥʘʩʪʫʧʥʽ ʤʦʤʝʥʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʽʷ 

ɽʄɻʇʉ ʽ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ʷʢ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ 

ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ ʥʽʚʝʣʶʚʘʣʘʩʷ. 

ʏʘʩʪʢʘ ʢʝʨʘʪʠʥʦʮʠʪʽʚ ʽʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʝʧʽʜʝʨʤʽʩʽ ʪʚʘʨʠʥ ʽʩʪʦʪʥʦ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʽ ʚ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 

46ï38 % (ʨʠʩ. 6.12 ɹ). ɻʝʣʴ ɽʄɻʇʉ ʚʠʢʣʠʢʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʚ 1,4 ʨʘʟʠ (p<0,25) ʯʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʤʽʩʮʝʚʦ ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʘʥʪʝʥʦʣ ʜʽʷʚ ʘʥʘʣʦʛʽʯʥʦ (p<0,1). 

ʏʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ɽʄɻʇʉ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʽʟ 

ʛʽʜʨʦʧʽʯʥʦʶ ʜʠʩʪʨʦʬʽʻʶ ʟʤʝʥʰʠʣʘʩʷ ʚ 1,7 ʨʘʟʠ (ʨ<0,1) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʏʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ ʚʧʣʠʚʫ ʋʌ ʧʨʦʤʝʥʽʚ ʟʤʽʥʠ ʚ ʜʦʩʣʽʜʥʽʡ ʪʘ ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʘʭ 

ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʠʤʠ.  

ʊʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʙʝʟ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 38 ʤʢʤ ʯʝʨʝʟ 24 ʛʦʜ, ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 47,3 ʤʢʤ ʯʝʨʝʟ 48 ʛʦʜ ʽ ʟʤʝʥʰʠʣʘʩʷ 

ʜʦ 39,9 ʤʢʤ ʯʝʨʝʟ 72 ʛʦʜ (ʨʠʩ. 6.12 ɺ). 
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ʈʠʩ. 6.12. ʂʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ (ɸ), ʚʤʽʩʪ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ 

ʟʤʽʥʘʤʠ ( ɹ) ʽ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ (ɺ) ʧʨʠ ʋʌ ʦʧʨʦʤʽʥʝʥʥʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ 

ɽʄɻʇʉ  ̔ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ.* ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ; # 

ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ;^ ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʤʘʟʟʶ ʧʘʥʪʝʥʦʣʫ.  

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʝʣʶ ɽʄɻʇʉ ʩʧʨʠʯʠʥʷʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ 

ʝʧʽʜʝʨʤʽʩʫ ʚ ʨʘʥʥʴʦʤʫ ʪʝʨʤʽʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨ<0,1) ʽ ʟʤʝʥʰʫʚʘʣʦ ʾʾ ʯʝʨʝʟ 48 ʽ 72 

ʛʦʜ ʚʽʜʧʦʚʽʜʥʦ ʚ 1,4 ʽ 1,3 ʨʘʟʠ (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʃʠʰʝ ʯʝʨʝʟ 48 ʛʦʜ 

ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʤʘʟʴ ʧʘʥʪʝʥʦʣʫ ʜʽʷʣʘ ʘʥʘʣʦʛʽʯʥʦ. 

ʆʪʞʝ, ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 5 % ʛʝʣʶ ɽʄɻʇʉ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʧʦʙʽʛʘʣʦ ʧʦʪʦʚʱʝʥʥʶ ʝʧʽʜʝʨʤʽʩʫ, ʽʥʬʽʣʴʪʨʘʮʽʾ ʢʣʽʪʠʥ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ 

ʷʚʠʱʘʤʠ. ʎʽ ʝʬʝʢʪʠ ʙʫʣʠ ʥʘ ʨʽʚʥʽ ʪʘʢʠʭ ʫ ʚʽʜʦʤʦʛʦ ʧʨʝʧʘʨʘʪʫ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʢʣʽʪʠʥ ʟʘʧʘʣʝʥʥʷ ʯʝʨʝʟ 24 ʛʦʜ, ʢʦʣʠ ʧʘʥʪʝʥʦʣ ʜʽʷʚ 

ʩʠʣʴʥʽʰʝ.  
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6.4. ɹʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʘ ʢʨʦʚʽ 

 

ʏʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʚʤʽʩʪ ʄɼɸ ʚ ʰʢʽʨʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ 

ʟʙʽʣʴʰʠʚʩʷ ʚ 1,5 ʨʘʟʠ (p<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʽ ʟʘʣʠʰʘʚʩʷ ʪʘʢʠʤ 

ʯʝʨʝʟ 48 ʪʘ 72 ʛʦʜ ʧʽʩʣʷ ʚʧʣʠʚʫ ʋʌ (p<0,001) (ʪʘʙʣ. 6.1). 

ʊʘʙʣʠʮʷ 6.1 

ɺʧʣʠʚ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ, M Ñ m (n=5) 

ʏʘʩ ʧʽʩʣʷ 

ʦʧʨʦʤʽʥʝʥʥʷ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ʄɼɸ, 

ʤʢʤʦʣʴ/ʛ 

ɸʢʪʠʚʥʽʩʪʴ

ʉʆɼ, ʫʤ.ʦʜ.  

ɸʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ, 

ʤʢʢʘʪ/ʛ 

 ɯʥʪʘʢʪʥʽ 5,08Ñ0,44 8,65Ñ0,23 0,264Ñ0,004 

ʏʝʨʝʟ 24 ʛʦʜ  ʂʦʥʪʨʦʣʴ 7,42Ñ0,34*  6,88 Ñ0,30* 0,307Ñ0,049 

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 7,53Ñ0,33*  7,83Ñ0,44 0,346Ñ0,034 

ɻʝʣʴ ɽʄɻʇʉ 6,26 Ñ0,34*,#,^ 8,47 Ñ0,34# 0,291Ñ0,046 

ʏʝʨʝʟ 48 ʛʦʜ ʂʦʥʪʨʦʣʴ 7,72Ñ0,34*  6,72 Ñ0,35* 0,381 Ñ0,016*  

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 7,34Ñ0,36*  8,25Ñ0,60 0,307 Ñ0,031 

ɻʝʜʴ ɽʄɻʇʉ 6,69 Ñ0,19*,# 8,36 Ñ0,33# 0,234 Ñ0,024# 

ʏʝʨʝʟ 72 ʛʦʜ ʂʦʥʪʨʦʣʴ 7,60Ñ0,59*  5,77Ñ0,34*  0,163 Ñ0,011*  

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 6,94Ñ0,17*  7,11Ñ0,38 0,211 Ñ0,022 

ɻʝʣʴ ɽʄɻʇʉ 6,77Ñ0,22*,# 8,53Ñ0,55# 0,244 Ñ0,028# 

ʇʨʠʤʽʪʢʠ:  

1. * ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ. 

2. # ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

3. ^ ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʤʘʟʟʶ ʧʘʥʪʝʥʦʣʫ.  
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ʏʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʰʢʽʨʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʱʫʨʽʚ ʟʥʠʟʠʣʘʩʷ ʚ 1,3 ʨʘʟʠ (p<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʘʣʝ 

ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʥʝ ʟʤʽʥʠʣʘʩʷ. ʏʝʨʝʟ 48 ʛʦʜ ʫ ʮʽʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʪʽʻʶ ʞ ʤʽʨʦʶ (ʨ<0,05), ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷʤ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʚ 1,4 ʨʘʟʠ (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. ʏʝʨʝʟ 

72 ʛʦʜ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʫ 1,5 ʨʘʟʠ 

(p<0,001). ʋ ʮʝʡ ʧʝʨʽʦʜ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʟʥʠʟʠʣʘʩʷ ʚ 1,6 ʨʘʟʠ (p<0,01) ʧʦʨʽʚʥʷʥʦ 

ʟ ʢʦʥʪʨʦʣʝʤ. 

ʏʝʨʝʟ 24 ʛʦʜ ʛʝʣʴ ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʚ ʥʘʢʦʧʠʯʝʥʥʷ ʄɼɸ ʚ ʰʢʽʨʽ ʦʧʨʦʤʽʥʝʥʦʾ 

ʜʽʣʷʥʢʠ. ʋ ʮʝʡ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʥ ʟʥʠʟʠʚ ʨʽʚʝʥʴ ʄɼɸ ʚ 1,2 ʨʘʟʠ (p<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʛʝʣʴ ʟʥʠʞʫʚʘʚ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʄɼɸ ʪʽʻʶ ʞ ʤʽʨʦʶ (p<0,05). ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʮʴʦʛʦ ʙʽʦʤʘʨʢʝʨʘ ʇʆʃ 

ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʚ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʽ ʯʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ (ʨ<0,02). ʋ ʚʩʽ 

ʧʝʨʽʦʜʠ ʛʝʣʴ ɽʄɻʇʉ ʚʽʜʥʦʚʣʶʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʰʢʽʨʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ. 

ɺʽʥ ʟʙʽʣʴʰʫʚʘʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚ 1,2 ʨʘʟʠ ʯʝʨʝʟ 24 ʽ 48 ʛʦʜ (p<0,02 ʪʘ p<0,05, 

ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʚ 1,5 ʨʘʟʠ (p<0,002) ʯʝʨʝʟ 72 ʛʦʜ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʛʝʣʴ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʯʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʥʦʨʤʘʣʽʟʫʚʘʚ ʾʾ ʫ ʜʚʘ ʽʥʰʽ ʤʦʤʝʥʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,001 ʪʘ 

p<0,05, ʚʽʜʧʦʚʽʜʥʦ). ʇʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʨʽʚʝʥʴ ʄɼɸ ʪʘ ʘʢʪʠʚʥʽʩʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʫ ʚʩʽ ʧʝʨʽʦʜʠ ʝʢʩʧʝʨʠʤʝʥʪʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʤʘʨʢʝʨʽʚ ʩʪʘʥʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

(ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ɻɸɻ) ʫ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ. 6.2. ɺʤʽʩʪ 

ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ ʰʢʽʨʽ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʏʝʨʝʟ 24 ʛʦʜ ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʣʦ 

1,4 ʨʘʟʠ (p<0,01), ʯʝʨʝʟ 48 ʛʦʜ ï 1,3 ʨʘʟʠ (p<0,05), ʘ ʯʝʨʝʟ 72 ʛʦʜ ï 2 ʨʘʟʠ (p<0,001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. ʑʦʜʝʥʥʘ ʦʙʨʦʙʢʘ ʦʧʨʦʤʽʥʝʥʦʾ ʰʢʽʨʠ ʛʝʣʝʤ 

ɽʄɻʇʉ ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʝʟ 48 ʽ 72 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ. 

ʏʝʨʝʟ 48 ʛʦʜ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ ʰʢʽʨʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʚ 1,7 ʨʘʟʠ (ʨ<0,001), ʯʝʨʝʟ 72 ʛʦʜ ï ʫ 2,1 ʨʘʟʠ (ʨ<0,001) ʧʨʦʪʠ 

ʢʦʥʪʨʦʣ.ʁ ʇʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ʪʘʢʦʞ ʟʥʠʞʫʚʘʚ ʨʽʚʝʥʴ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ ʦʩʪʘʥʥʽ 
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ʜʚʘ ʤʦʤʝʥʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,001), ʱʦ ʙʫʣʦ ʧʦʜʽʙʥʦ ʜʦ ʝʬʝʢʪʫ ɽʄɻʇʉ. 

ʊʘʙʣʠʮʷ 6.2 

ɺʧʣʠʚ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ 

ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ, M Ñ m (n=5) 

ʏʘʩ ʧʽʩʣʷ 

ʦʧʨʦʤʽʥʝʥʥʷ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ɻʽʜʨʦʢʩʠʧʨʦʣʽʥ, 

ʤʢʤʦʣʴ/ʛ 

ɻʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ, 

ʤʢʤʦʣʴ/ʣ 

 ɯʥʪʘʢʪʥʽ 0,662Ñ0,021 1,067 Ñ0,017 

ʏʝʨʝʟ 24 ʛʦʜ ʂʦʥʪʨʦʣʴ 0,934 Ñ0,059*  1,403 Ñ0,039*  

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 0,857 Ñ0,060*  1,389 Ñ0,044*  

ɻʝʣʴ ɽʄɻʇʉ 0,904 Ñ0,090*  1,332 Ñ0,066*  

ʏʝʨʝʟ 48 ʛʦʜ ʂʦʥʪʨʦʣʴ 0,855 Ñ0,134*  1,74 Ñ0,049* 

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 0,506 Ñ0,108# 1,370 Ñ0,071*  

ɻʝʣʴ ɽʄɻʇʉ 0,506 Ñ0,069# 1,314 Ñ0,067*,# 

ʏʝʨʝʟ 72 ʛʦʜ ʂʦʥʪʨʦʣʴ 1,296 Ñ0,058*  1,852 Ñ0,018*  

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 0,669Ñ0,050#  1,674 Ñ0,102*  

ɻʝʣʴ ɽʄɻʇʉ 0,608Ñ0,084# 1,584 Ñ0,042*,# 

ʇʨʠʤʽʪʢʠ:  

1. * ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ. 

2. # ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

3.^ ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʤʘʟʟʶ ʧʘʥʪʝʥʦʣʫ. 

 

ʏʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ɻɸɻ ʫ 

ʰʢʽʨʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʟʨʦʩʣʘ ʚ 1,3 ʨʘʟʠ (p<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʚ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. ɺʦʥʘ ʟʘʣʠʰʘʣʘʩʷ ʧʽʜʚʠʱʝʥʦʶ ʚ 1,6 ʨʘʟʠ (p<0,001) ʯʝʨʝʟ 48 ʛʦʜ ʽ ʚ 

1,7 ʨʘʟʠ (p<0,001) ʯʝʨʝʟ 72 ʛʦʜ. ʅʦʚʠʡ ʛʝʣʴ ʟʤʝʥʰʫʚʘʚ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ 

ʚ ʦʧʨʦʤʽʥʝʥʽʡ ʰʢʽʨʽ. ʏʝʨʝʟ 48 ʛʦʜ ʧʽʜ ʡʦʛʦ ʜʽʻʶ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 1,3 ʨʘʟʠ 

(p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 72 ʛʦʜ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ɻɸɻ ʫ ʮʽʡ ʛʨʫʧʽ 



115 

 

ʩʪʘʥʦʚʠʣʦ 1,2 ʨʘʟʠ (p<0,05) ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʛʝʣʶ, 

ʧʘʥʪʝʥʦʣ ʥʝ ʟʤʽʥʶʚʘʚ ʢʦʥʮʝʥʪʨʘʮʽʶ ɻɸɻ y ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ. 

ʆʪʞʝ, ʛʝʣʴ ɽʄɻʇʉ ʙʫʚ ʟʜʘʪʥʠʡ ʧʨʠʛʥʽʯʫʚʘʪʠ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ, 

ʟʤʝʥʰʫʚʘʚ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ ʢʘʪʘʣʘʟʠ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʚʘʚ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʽ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ ʫ ʰʢʽʨʽ ʦʧʨʦʤʽʥʝʥʦʾ ʜʽʣʷʥʢʠ, ʱʦ 

ʙʫʣʦ ʩʠʣʴʥʽʰʝ ʚʠʨʘʞʝʥʝ ʧʨʦʪʠ ʜʽʾ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 

ʋ ʢʨʦʚʽ ʪʚʘʨʠʥ ʟ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷʤ ʪʘʢʦʞ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟʤʽʥʠ ʙʽʦʤʘʨʢʝʨʽʚ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ (ʪʘʙʣ. 6.3). ʋ ʢʦʥʪʨʦʣʽ ʚʤʽʩʪ ʄɼɸ ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʯʝʨʝʟ 

24 ʛʦʜ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʚ 2,3 ʨʘʟʠ (p<0,001) ʽ ʣʠʰʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ ʯʝʨʝʟ 48 

(p<0,001) ʪʘ 72 ʛʦʜ (p<0,001) ʧʨʦʪʠ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ɻʝʣʴ ɽʄɻʇʉ ʥʝ 

ʚʧʣʠʚʘʚ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʴʦʛʦ ʽʥʪʝʨʤʝʜʽʘʪʘ ʇʆʃ ʯʝʨʝʟ 24 ʛʦʜ ʽ ʟʤʝʥʰʫʚʘʚ ʾʾ ʚ 1,3 

ʨʘʟʠ (p<0,001) ʯʝʨʝʟ 48 ʛʦʜ ʪʘ ʚ 1,4 ʨʘʟʠ (p<0.001) ʯʝʨʝʟ 72 ʛʦʜ (p<0,005) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʣʶ ɽʄɻʇʉ, ʤʘʟʴ ʧʘʥʪʝʥʦʣʫ ʥʝ 

ʟʤʝʥʰʫʚʘʣʘ ʥʘʢʦʧʠʯʝʥʥʷ ʄɼɸ ʚ ʢʨʦʚʽ ʚ ʞʦʜʥʦʤʫ ʪʝʨʤʽʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʦʧʨʦʤʽʥʝʥʥʷ ʥʝ ʚʠʢʣʠʢʘʣʦ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ ʢʘʪʘʣʘʟʠ 

ʢʨʦʚʽ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 24 ʛʦʜ. ʏʝʨʝʟ 48 ʪʘ 72 ʛʦʜ ʚʽʜʙʫʚʘʣʦʩʴ ʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ (p<0,05 ʪʘ p<0,01, ʚʽʜʧʦʚʽʜʥʦ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ 

ʱʫʨʘʤʠ. ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʟʘʟʥʘʚʘʣʘ ʟʤʽʥ ʣʠʰʝ ʯʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ, ʢʦʣʠ ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʙʫʣʘ ʟʥʠʞʝʥʘ ʚ 1,4 ʨʘʟʠ (p<0,01) 

ʧʨʦʪʠ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. 

ɻʝʣʴ ɽʄɻʇʉ ʟʥʠʞʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʢʨʦʚʽ ʯʝʨʝʟ 24 ʛʦʜ (p<0,01), ʚʠʷʚʣʷʚ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʾʾ ʧʽʜʚʠʱʝʥʥʷ ʯʝʨʝʟ 48 ʛʦʜ (p<0,1) ʪʘ ʥʝ ʟʤʽʥʶʚʘʚ ʯʝʨʝʟ 72 ʛʦʜ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʘʥʪʝʥʦʣ ʜʽʷʚ ʥʘ ʉʆɼ ʢʨʦʚʽ ʘʥʘʣʦʛʽʯʥʦ. ɸʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 24 ʪʘ 48 ʛʦʜ 

ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʽ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʚ 1,3 ʨʘʟʠ (p<0,1) ʧʨʦʪʠ 

ʢʦʥʪʨʦʣʶ ʯʝʨʝʟ 72 ʛʦʜ. ʇʽʜ ʜʽʻʶ ʧʘʥʪʝʥʦʣʫ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʗʢ ʩʚʽʜʯʘʪʴ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʜʽʣʷʥʢʠ ʰʢʽʨʠ ʱʫʨʽʚ 

ʚʠʢʣʠʢʘʣʦ ʥʝ ʪʽʣʴʢʠ ʤʽʩʮʝʚʽ ʙʽʦʭʽʤʽʯʥʽ ʟʨʫʰʝʥʥʷ, ʘ ʡ ʧʦʩʠʣʶʚʘʣʦ ʇʆʃ ʪʘ 
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ʟʥʠʞʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʛʝʣʴ 

ʧʨʦʪʠʜʽʷʚ ʥʘʢʦʧʠʯʝʥʥʶ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫ ʢʨʦʚʽ ʪʘ ʟʥʠʞʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ 

ʨʘʥʥʴʦʤʫ ʩʪʨʦʢʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʊʘʙʣʠʮʷ 6.3 

ɺʧʣʠʚ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ ʪʚʘʨʠʥ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ, M Ñ m (n=5) 

ʏʘʩ ʧʽʩʣʷ 

ʦʧʨʦʤʽʥʝʥʥʷ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ɺʤʽʩʪ ʄɼɸ, 

ʤʢʤʦʣʴ/ʣ 

ɸʢʪʠʚʥʽʩʪʴ

ʉʆɼ, ʫʤ.ʦʜ.  

ɸʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ, 

ʥʢʘʪ/ʣ 

 ɯʥʪʘʢʪʥʽ 5,86 Ñ0,46 6,55 Ñ0,13 3,464 Ñ0,050 

ʏʝʨʝʟ 24 ʛʦʜ  ʂʦʥʪʨʦʣʴ 13,62 Ñ1,0* 6,66 Ñ0,21 3,104Ñ0,179 

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 14,41Ñ1,14* 5,03Ñ0,40*,# 2,436 Ñ0,233*  

ɻʝʣʴ ɽʄɻʇʉ 14,02Ñ0,49*, 4,89Ñ0,36*,# 2,886Ñ0,230 

ʏʝʨʝʟ 48 ʛʦʜ ʂʦʥʪʨʦʣʴ 14,33Ñ1,35* 4,38Ñ0,22*  2,396Ñ0,146 

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 13,86Ñ1,56* 5,35Ñ0,99 2,734 Ñ0,434 

ɻʝʣʴ ɽʄɻʇʉ 10,69Ñ0,62* ,# 6,41Ñ0,38 3,050Ñ0,254 

ʏʝʨʝʟ 72 ʛʦʜ ʂʦʥʪʨʦʣʴ 11,981Ñ1,73*  3,71Ñ0,15*  2,456Ñ0,249*  

ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ 10,08 Ñ1,28* 5,44Ñ0,57 2,798 0,270 

ɻʝʣʴ ɽʄɻʇʉ 8,76Ñ0,42*,# 4,36 Ñ0,54* 1,823Ñ0,093*  

ʇʨʠʤʽʪʢʠ:  

1. * ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ. 

2. # ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

^ ï p<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʥʪʝʥʦʣʦʤ.  

 

 ʆʪʞʝ, ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʰʢʽʨʠ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʙʽʦʭʽʤʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ 

ʰʢʽʨʽ ʪʘ ʢʨʦʚʽ ʪʚʘʨʠʥ. ʄʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʣʶ ɽʄɻʇʉ ʚʠʷʚʠʣʦʩʷ ʝʬʝʢʪʠʚʥʠʤ 
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ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʦʟʥʘʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʩʪʘʥʫ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʰʢʽʨʠ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6: 

 

1. ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ (ʋʌ A 3,75 ɼʞ/ʩʤ2, ʋʌ B 0,05 ɼʞ/ʩʤ2) ʜʽʣʷʥʢʠ ʩʧʠʥʠ 

ʙʽʣʠʭ ʱʫʨʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʟʤʽʥ ʰʢʽʨʠ ʚʠʢʣʠʢʘʣʦ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ 

ʟʤʽʥʠ ʫ ʚʠʛʣʷʜʽ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʢʝʨʘʪʠʥʦʮʠʪʽʚ, 

ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ, ʧʦʚʥʦʢʨʦʚôʷ ʤʽʢʨʦʩʫʜʠʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ ʽ ʟʨʦʩʪʘʥʥʷʤ ʫ ʰʢʽʨʽ ʚʤʽʩʪʫ ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ 

ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ. 

2. ʇʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ 5 % ɽʄɻʇʉ (125 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ 1 ʨʘʟ 

ʥʘ ʜʦʙʫ ʱʦʜʝʥʥʦ) ʫ ʰʢʽʨʽ ʦʧʨʦʤʽʥʝʥʦʾ ʜʽʣʷʥʢʠ ʚʽʜʤʽʯʘʣʘʩʷ ʤʝʥʰʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ, ʙʽʣʴʰ ʯʽʪʢʽ ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ; ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ ʽ ʧʦʚʥʦʢʨʦʚ'ʷ ʩʫʜʠʥ. ɻʝʣʴ ɽʄɻʇʉ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʋʌ 

ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʧʦʙʽʛʘʚ ʧʦʪʦʚʱʝʥʥʶ ʝʧʽʜʝʨʤʽʩʫ, ʽʥʬʽʣʴʪʨʘʮʽʾ ʢʣʽʪʠʥ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʜʝʤʦʥʩʪʨʫʚʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʷʚʠʱʘʤʠ, 

ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʨʦʪʷʛʦʤ ʚʽʜ 24 ʜʦ 72 ʛʦʜ ʧʽʩʣ̫ ʦʧʨʦʤʽʥʝʥʥʷ, 

3. ɺ ʦʧʨʦʤʽʥʝʥʽʡ ʋʌ ʰʢʽʨʽ ʛʝʣʴ ɽʄɻʇʉ ʟʥʠʞʫʚʘʚ ʚʤʽʩʪ ʄɼɸ, ʟʤʝʥʰʫʚʘʚ 

ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ ʢʘʪʘʣʘʟʠ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʚʘʚ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʽʣʴʥʦʛʦ 

ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʽ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ. ɺʽʥ ʧʨʦʪʠʜʽʷʚ ʥʘʢʦʧʠʯʝʥʥʶ ʧʨʦʜʫʢʪʽʚ 

ʇʆʃ ʫ ʢʨʦʚʽ ʪʘ ʟʥʠʞʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʨʘʥʥɹ ʦʤʫ ʩʪʨʦʢʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

4. ʇʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʽʩʣʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ ʛʝʣʴ ɽʄɻʇʉ ʜʽʷʚ 

ʧʦʩʣʽʜʦʚʥʽʰʝ ʽ ʩʠʣʴʥʽʰʝ ʟʘ ʝʪʘʣʦʥʥʠʡ ʧʨʝʧʘʨʘʪ ï ʤʘʟʴ ʧʘʥʪʝʥʦʣʫ, ʧʦʩʪʫʧʠʚʰʠʩʴ 

ʦʩʪʘʥʥɹ ʦʤʫ ʣʠʰʫ ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ï ʩʪʦʩʦʚʥʦ ʢʽʣʴʢʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʫ ʰʢʽʨʽ 

ʯʝʨʝʟ 24 ʛʦʜ.  

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 6: 

 

1. Vazhnichaya E, Baliuk O, Sydorenko A. Systemic Effect of the Antioxidant Gel 
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in Experimental Dermatologic Pathology. EC Pharmacology and Toxicology. 

2024;12(12):01-09. 

2. ɹʘʣʶʢ ʆɭ, ʉʪʘʨʯʝʥʢʦ ɯɯ, ɺʘʞʥʠʯʘ ʆʄ. ɺʧʣʠʚ ʛʝʣʶ ʟ ʩʠʥʪʝʪʠʯʥʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʰʢʽʨʠ ʧʨʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ 

ʦʧʨʦʤʽʥʝʥʥʽ. ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʣʽʢʘʨʩʴʢʦʾ 

ʪʦʢʩʠʢʦʣʦʛʽʾè. ʌʘʨʤʘʢʦʣʦʛʽʷ ʪʘ ʣʽʢʘʨʩʴʢʘ ʪʦʢʩʠʢʦʣʦʛʽʷ. 2024;18(3):199-200. 
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ʈʆɿɼɯʃ 7 

ʆʉʆɹʃʀɺʆʉʊɯ ɼɯɰ ɻɽʃʖ ɽʊʀʃʄɽʊʀʃɻɯɼʈʆʂʉʀʇɯʈʀɼʀʅʋ 

ʉʋʂʎʀʅɸʊʋ ʇʈʀ ʇʉʆʈɯɸɿʆʇʆɼɯɹʅʆʄʋ ɼɽʈʄɸʊʀʊɯ 

 

 

7.1. ɺʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʰʢʽʨʠ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ 

 

 ʉʪʘʥ ʰʢʽʨʠ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʦʮʽʥʶʚʘʣʠ ʚʽʟʫʘʣʴʥʦ ʟʘ ʽʥʜʝʢʩʦʤ PASI ʽ 

ʬʦʪʦʛʨʘʬʫʚʘʣʠ (ʪʘʙʣ. 7.1; ʨʠʩ. 7.1).  

ʊʘʙʣʠʮʷ 7.1 

ɯʥʜʝʢʩ ʪʷʞʢʦʩʪʽ ʜʽʣʷʥʢʠ ʧʩʦʨʽʘʟʫ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʽ ʡʦʛʦ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ ɽʄɻʇʉ ʪʘ ʧʨʝʧʘʨʘʪʦʤ 

ʧʦʨʽʚʥʷʥʥʷ, M (min; max) 

ɺʧʣʠʚ ʽ ʩʪʨʦʢ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɯʥʜʝʢʩ ʪʷʞʢʦʩʪʽ ʜʽʣʷʥʢʠ ʧʩʦʨʽʘʟʫ, ʙʘʣʠ 

ɽʨʠʪʝʤʘ 

(0-4) 

ʃʫʱʝʥʥʷ 

(0-4) 

ʇʦʪʦʚʱʝʥʥʷ 

(1-4) 

ɿʘʛʘʣʦʤ 

(0-12) 

ɼʦ ʦʙʨʦʙʢʠ ʽʤʽʢʚʽʤʦʜʦʤ, 

ʜʝʥʴ 0, n=20 

0 0 0 0 

ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʽʤʽʢʚʽʤʦʜʦʤ, 

ʯʝʨʝʟ 6 ʜʥʽʚ, n=20 

2,7 (2; 4)* 2,5 (2; 3)* 3,5 (3; 4)* 8,6 (7;10)* 

ʂʦʥʪʨʦʣʴ (ʦʩʥʦʚʘ ʛʝʣʶ), 

ʯʝʨʝʟ 12 ʜʥʽʚ, n=5 

1,2 (1; 2) 0,6 (0; 1)# 1 (1; 1)# 2,8 (2; 3) 

ʄʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ, ʯʝʨʝʟ 12 

ʜʥʽʚ, n=5 

0# 0# 0,3 (0;1)# 0,3 (0; 1) # 

ɻʝʣʴ ɽʄɻʇʉ, ʯʝʨʝʟ 12 ʜʥʽʚ, 

n=5 

0# 0# 0,4 (0; 1)# 0,4 (0; 1) # 

ʇʨʠʤʽʪʢʠ:  

1. * ï ʚʽʨʦʛʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʦʤ ʰʢʽʨʠ ʜʦ ʦʙʨʦʙʢʠ ʽʤʽʢʚʽʤʦʜʦʤ.  

2. # ï ʚʽʨʦʛʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʦʤ ʰʢʽʨʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʽʤʽʢʚʽʤʦʜʦʤ (ʜʦ 

ʣʽʢʫʚʘʥʥʷ). 
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ɸ. ɼʦ ʚʧʣʠʚʫ ʽʤʽʢʚʽʤʦʜʫ ɹ. ɼʦ ʚʧʣʠʚʫ ʽʤʽʢʚʽʤʦʜʫ 

  

ɺ. ɯʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʡ ʜʝʨʤʘʪʠʪ ɻ. ɯʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʡ ʜʝʨʤʘʪʠʪ 

  

ɼ. ʂʦʥʪʨʦʣʴ ɽ. ʂʦʥʪʨʦʣʴ 

  

ɾ. ʄʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ ɿ. ʄʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ 

  

ʂ. ɻʝʣʴ ɽʄɻʇʉ ʃ. ɻʝʣʴ ɽʄɻʇʉ 

ʈʠʩ. 7.1. ɺʠʛʣʷʜ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ (ɸ, ɺ, ɼ, ɾ, ʂ) ʪʘ ʪʦʚʱʠʥʘ ʩʢʣʘʜʦʢ ʰʢʽʨʠ (ɹ, ɻ, 

ɽ, ɿ, ʃ) ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʜʦ ʪʘ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ 

ʦʩʥʦʚʦʶ ʛʝʣʶ (ʢʦʥʪʨʦʣʴ), ʛʝʣʝʤ ɽʄɻʇʉ ʘʙʦ ʤʘʟʟʶ ʧʨʝʜʥʽʟʦʣʦʥʫ. ʌʦʪʦ. 
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 ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 6-ʜʝʥʥʘ ʦʙʨʦʙʢʘ ʰʢʽʨʠ ʱʫʨʽʚ ʽʤʽʢʚʽʤʦʜʦʤ ʚʠʢʣʠʢʘʣʘ 

ʝʨʠʪʝʤʫ ʽ ʣʫʱʝʥʥʷ, ʷʢʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʭʦʜʠʣʠʩʴ ʤʽʞ ʧʦʤʽʨʥʠʤ ʽ ʚʠʨʘʟʥʠʤ 

ʧʨʦʷʚʘʤʠ ʮʽʻʾ ʩʠʤʧʪʦʤʘʪʠʢʠ. ʇʦʪʦʚʱʝʥʥʷ ʰʢʽʨʠ, ʷʢʝ ʚʠʟʥʘʯʘʣʠ ʟʘ ʪʦʚʱʠʥʦʶ 

ʩʢʣʘʜʦʢ ʰʢʽʨʠ, ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʫʣʦ ʤʽʞ ʚʠʨʘʟʥʠʤ ʽ ʩʠʣʴʥʠʤ. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ 

ʥʘʙʣʠʞʘʣʘʩʴ ʜʦ ʨʽʚʥʷ ʚʠʨʘʟʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ. ʋʩʽ ʧʝʨʝʣʽʯʝʥʽ ʩʠʤʧʪʦʤʠ 

ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʩʪʘʥʫ ʰʢʽʨʠ ʪʚʘʨʠʥ ʜʦ ʧʦʯʘʪʢʫ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ (p<0,001). 

 ʋ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʥʦʚʠ ʛʝʣʶ ʩʠʤʧʪʦʤʘʪʠʢʘ 

ʟʤʝʥʰʫʚʘʣʘʩʴ, ʱʦ ʙʫʣʦ ʚʽʨʦʛʽʜʥʠʤ ʩʪʦʩʦʚʥʦ ʣʫʱʝʥʥʷ (p<0,005) ʪʘ ʧʦʪʦʚʱʝʥʥʷ 

ʰʢʽʨʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʪʦʣʦʛʽʻʶ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ɿʘʛʘʣʦʤ 

ʟʙʝʨʽʛʘʣʘʩʴ ʧʦʤʽʨʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʜʦ 3 ʙʘʣʽʚ, ʱʦ ʙʫʣʦ ʚ 3,1 ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ ʜʦ 

ʣʽʢʫʚʘʥʥʷ. 

 ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ ɽʄɻʇʉ ʪʘ ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʘ 

ʨʝʜʫʢʫʚʘʣʘʩʴ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ, ʱʦ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʩʪʘʥʫ ʰʢʽʨʠ ʜʦ 

ʣʽʢʫʚʘʥʥʷ (p<0,001). ʃʠʰʝ ʚ ʦʢʨʝʤʠʭ ʪʚʘʨʠʥ ʮʠʭ ʛʨʫʧ ʱʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʧʦʪʦʚʱʝʥʥʷ ʰʢʽʨʠ ʩʣʘʙʢʦʛʦ ʩʪʫʧʝʥʷ. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʰʢʽʨʠ ʚ ʜʦʩʣʽʜʥʽʡ ʽ 

ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʘʭ ʙʫʣʘ ʚ 22 ʽ 28 ʨʘʟʽʚ ʤʝʥʰʘ ʟʘ ʪʘʢʫ ʧʝʨʝʜ ʣʽʢʫʚʘʥʥʷʤ ʪʘ ʚ 7 ʽ 9 

ʨʘʟʽʚ ʤʝʥʰʘ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. ʅʘ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʚʽʨʦʛʽʜʥʦʾ ʨʽʟʥʠʮʽ ʚ 

ʽʥʜʝʢʩʽ ʪʷʞʢʦʩʪʽ ʜʽʣʷʥʢʠ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʤʽʞ ʜʦʩʣʽʜʥʦʶ ʪʘ 

ʨʝʬʝʨʝʥʪʥʦʶ ʛʨʫʧʘʤʠ ʥʝ ʚʽʜʤʽʯʘʣʦʩʴ. 

 ʆʪʞʝ, ʦʙʨʦʙʢʘ ʰʢʽʨʠ ʱʫʨʽʚ ʽʤʽʢʚʽʤʦʜʦʤ (125 ʤʛ) ʚʠʢʣʠʢʘʣʘ ʨʦʟʚʠʪʦʢ 

ʚʠʨʘʟʥʦʛʦ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ. ʅʘʩʪʫʧʥʝ ʣʽʢʫʚʘʥʥʷ ʫʰʢʦʜʞʝʥʦʾ ʰʢʽʨʠ 

ʛʝʣʝʤ ɽʄɻʇʉ ʧʨʠʩʢʦʨʶʚʘʣʦ ʨʝʜʫʢʫʚʘʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʽʻʶ ʞ ʤʽʨʦʶ, ʱʦ ʡ 

ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ï ʤʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ.  

 

7.2. ɻʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʚʘʨʠʥ 

 

 ɼʦ ʦʙʨʦʙʢʠ ʽʤʽʢʚʽʤʦʜʦʤ ʫ ʩʢʣʘʜʽ ʝʧʽʜʝʨʤʽʩʫ ʟʜʦʨʦʚʦʾ ʰʢʽʨʠ ʙʽʣʠʭ ʱʫʨʽʚ 

ʚʠʟʥʘʯʘʣʦʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 5 ʢʣʽʪʠʥʥʠʭ ʰʘʨʽʚ (ʨʠʩ. 7.2). ɺʠʨʘʟʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠʩʷ 

ʙʘʟʘʣʴʥʠʡ, ʰʠʧʫʚʘʪʠʡ, ʟʝʨʥʠʩʪʠʡ ʽ ʨʦʛʦʚʠʡ ʰʘʨʠ ʟ ʯʽʪʢʠʤʠ ʤʝʞʘʤʠ ʤʽʞ ʥʠʤʠ. 
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ʆʢʨʝʤʽ ʝʧʽʪʝʣʽʦʮʠʪʠ ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʫ ʙʫʣʠ ʟ ʦʟʥʘʢʘʤʠ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ. 

ʈʦʛʦʚʠʡ ʰʘʨ ʥʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ ʚʽʜʰʘʨʦʚʫʚʘʚʩʷ ʚʽʜ ʟʝʨʥʠʩʪʦʛʦ. ʉʝʨʝʜ 

ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʙʘʟʘʣʴʥʦʛʦ ʪʘ ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʽʚ ʟʫʩʪʨʽʯʘʣʠʩʷ ʧʦʦʜʠʥʦʢʽ 

ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʽʤʬʦʮʠʪʠ. ɼʝʨʤʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ ʟ 

ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʤʠ ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʘ ʥʝʯʠʩʣʝʥʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ ʬʽʙʨʦʙʣʘʩʪʠ. ʇʝʨʽʦʜʠʯʥʦ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʠʷʚʣʷʣʠʩʷ ʣʽʤʬʦʮʠʪʠ ʪʘ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʌʦʨʤʫʚʘʥʥʷ ʩʦʩʦʯʢʽʚ ʫ 

ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʙʫʣʦ ʚʠʨʘʞʝʥʦ ʧʦʤʽʨʥʦ. ɺʦʣʦʩʷʥʽ ʬʦʣʽʢʫʣʠ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ 

ʧʦʤʽʨʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʤʘʣʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ 3-5 ʫ ʛʨʫʧʽ. 

 

ʈʠʩ. 7.2. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʽʥʪʘʢʪʥʦʛʦ ʱʫʨʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ 

ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ200. 

1 ï ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʟʝʨʥʠʩʪʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 3 ï ʰʠʧʫʚʘʪʠʡ ʰʘʨ 

ʝʧʽʜʝʨʤʽʩʫ; 4 ï ʙʘʟʘʣʴʥʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 5 ï ʩʦʩʦʯʢʦʚʠʡ ʰʘʨ ʜʝʨʤʠ. 

 

ʋ ʤʽʢʨʦʧʨʝʧʘʨʘʪʘʭ ʰʢʽʨʠ ʪʚʘʨʠʥ ʯʝʨʝʟ 6 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʾʾ ʦʙʨʦʙʢʠ 

ʽʤʽʢʚʽʤʦʜʦʤ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʽʜʯʫʪʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ (ʨʠʩ. 7.3). ʈʦʛʦʚʠʡ ʰʘʨ 

ʝʧʽʜʝʨʤʽʩʫ ʙʫʚ ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ. ɽʧʽʜʝʨʤʽʩ ʨʽʟʢʦ 

ʧʦʪʦʚʱʝʥʠʡ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʘʞʥʦ ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʫ, ʚʽʜʤʽʯʘʚʩʷ ʚʠʨʘʞʝʥʠʡ 

ʘʢʘʥʪʦʟ. ʐʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʯʽʪʢʦ. ʋ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʚʠʟʥʘʯʘʣʠʩʷ 

ʤʽʪʦʟʠ. ɿʫʩʪʨʽʯʘʣʠʩʷ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ, ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʦʮʠʪʽʚ 
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ʽʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʦ. ʅʘ ʟʥʘʯʥʠʭ 

ʜʽʣʷʥʢʘʭ ʝʧʽʜʝʨʤʽʩ ʙʫʚ ʚʽʜʩʫʪʥʽʡ, ʫ ʪʘʢʠʭ ʤʽʩʮʷʭ ʫ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʙʫʣʘ 

ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ çʟʘʧʘʣʴʥʠʭè, ʟʫʩʪʨʽʯʘʚʩʷ ʥʝʢʨʦʪʠʟʦʚʘʥʠʡ 

ʜʝʪʨʠʪ. ʋ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʟʥʘʭʦʜʠʣʘʩʴ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʟ ʜʝʷʢʠʤ ʧʝʨʝʚʘʞʘʥʥʷʤ ʬʽʙʨʦʙʣʘʩʪʽʚ. ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʪʘʤ, ʜʝ 

ʟʙʝʨʝʞʝʥʠʡ ʝʧʽʜʝʨʤʽʩ, ʫ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʦ, 

ʨʽʚʥʦʤʽʨʥʦ. ʂʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ ʧʝʨʝʚʘʞʥʦ ʤʘʣʦʢʨʦʚʥʽ, ʚ ʦʢʨʝʤʠʭ, 

ʥʘʡʜʨʽʙʥʽʰʠʭ ï ʷʚʠʱʘ ʧʦʚʥʦʢʨʦʚ'ʷ. 

 

ʈʠʩ. 7.3. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʟ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ 

ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʜʽʣʷʥʢʠ ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʷʚʠʱʘ ʘʢʘʥʪʦʟʫ; 3 ï ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʚ 

ʜʝʨʤʽ. 

 

ʏʝʨʝʟ 6 ʜʥʽʚ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʚʧʣʠʚʫ ʽʤʽʢʚʽʤʦʜʫ ʚ ʤʽʢʨʦʧʨʝʧʘʨʘʪʘʭ ʰʢʽʨʠ 

ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ ʙʫʚ ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʧʨʘʢʪʠʯʥʦ 

ʥʘ ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ (ʨʠʩ. 7.4). ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʤʘʣʘ ʤʽʩʮʝ ʜʝʩʢʚʘʤʘʮʽʷ ʚʩʴʦʛʦ 

ʝʧʽʜʝʨʤʽʩʫ. ʐʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʥʝʯʽʪʢʦ. ɿʫʩʪʨʽʯʘʣʠʩʷ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ 

ʣʝʡʢʦʮʠʪʠ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʷʢ ʜʠʬʫʟʥʦ, ʪʘʢ ʽ ʚʦʛʥʠʱʝʚʦ. ɽʧʽʜʝʨʤʽʩ ʤʘʚ ʥʝʦʜʥʘʢʦʚʫ ʪʦʚʱʠʥʫ ʟʘ ʨʘʭʫʥʦʢ 
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ʜʽʣʷʥʦʢ ʘʢʘʥʪʦʟʫ. ʋ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʚʽʜʤʽʯʘʣʘʩʴ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʽ ʟʥʘʯʥʠʤ ʧʝʨʝʚʘʞʘʥʥʷʤ ʬʽʙʨʦʙʣʘʩʪʽʚ. ɺʦʥʠ ʙʫʣʠ 

ʨʦʟʪʘʦhʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʦ. ʂʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ ʟʜʝʙʽʣʴʰʦʛʦ 

ʤʘʣʦʢʨʦʚʥʽ, ʚ ʦʢʨʝʤʠʭ ï ʷʚʠʱʘ ʧʦʚʥʦʢʨʦʚ'ʷ. 

 

ʈʠʩ. 7.4. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʟ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ ʫ 

ʢʦʥʪʨʦʣʽ (ʯʝʨʝʟ 6 ʜʥʽʚ ʦʙʨʦʙʢʠ ʦʩʥʦʚʦʶ ʛʝʣʶ). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʜʽʣʷʥʢʠ ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ;          

3 ï ʝʧʽʪʝʣʽʦʮʠʪʠ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ; 4 ï ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʚ ʜʝʨʤʽ. 

 

ʇʽʩʣʷ 6-ʪʠʜʝʥʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʛʝʣʝʤ ɽʄɻʇʉ 

ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ ʙʫʚ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ, ʥʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ ʜʝʩʢʚʘʤʦʚʘʥʠʡ 

(ʨʠʩ. 7.5). ʋʩʽ ʰʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʚʠʨʘʞʝʥʽ ʜʦʙʨʝ, ʤʽʩʮʷʤʠ ʚʽʜʤʽʯʘʣʦʩʴ ʧʦʨʫʰʝʥʥʷ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ. ɿʫʩʪʨʽʯʘʣʠʩʷ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ, ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʷʢ ʜʠʬʫʟʥʦ, ʪʘʢ ʽ 

ʚʦʛʥʠʱʝʚʦ. ɽʧʽʜʝʨʤʽʩ ʤʘʚ ʥʝʦʜʥʘʢʦʚʫ ʪʦʚʱʠʥʫ ʽ ʧʝʨʝʚʘʞʥʦ ʙʫʚ ʚʠʪʦʥʯʝʥʠʡ. 

ɽʧʽʪʝʣʽʦʮʠʪʠ ʥʘ ʪʘʢʠʭ ʜʽʣʷʥʢʘʭ ʙʫʣʠ ʩʧʣʦʱʝʥʽ, ʰʘʨʠ ʚʠʨʘʞʝʥʽ ʥʝʯʽʪʢʦ. ɼʽʣʷʥʢʠ 

ʘʢʘʥʪʦʟʫ ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʝ ʯʘʩʪʦ. ʋ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦʤʽʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʽ ʟʥʘʯʥʠʤ ʧʝʨʝʚʘʞʘʥʥʷʤ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʟʫʩʪʨʽʯʘʣʠʩʷ 
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ʪʘʢʦʞ ʣʽʤʬʦʮʠʪʠ ʽ ʤʘʢʨʦʬʘʛʠ. ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʫ ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʙʫʣʠ 

ʨʦʟʧʦʜʽʣʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʂʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ ʧʝʨʝʚʘʞʥʦ ʤʘʣʦʢʨʦʚʥʽ, ʚ 

ʦʢʨʝʤʠʭ ï ʷʚʠʱʘ ʧʦʚʥʦʢʨʦʚ'ʷ. 

 

ʈʠʩ. 7.5. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʟ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ 

ʯʝʨʝʟ 6 ʜʥʽʚ ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. 

ɿʙ.  ʭ100. 

1 ï ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʜʽʣʷʥʢʠ ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ ʟʽ 

ʩʧʣʦʱʝʥʠʤʠ ʝʧʽʪʝʣʽʦʮʠʪʘʤʠ; 3 ï ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʫ ʜʝʨʤʽ; 4 ï ʢʨʦʚʦʥʦʩʥʘ ʩʫʜʠʥʘ 

ʟ ʷʚʠʱʘʤʠ ʩʣʘʙʢʦʛʦ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ. 

 

ʋ ʤʽʢʨʦʧʨʝʧʘʨʘʪʘʭ ʰʢʽʨʠ ʪʚʘʨʠʥ ʟ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ ʯʝʨʝʟ 

6 ʜʥʽʚ ʣʽʢʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ ʧʨʝʜʥʽʟʦʣʦʥʦʤ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ 

ʙʫʚ ʜʝʱʦ ʧʦʪʦʚʱʝʥʠʡ, ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ (ʨʠʩ. 7.6). 

ɽʧʽʜʝʨʤʽʩ ʧʝʨʝʚʘʞʥʦ ʪʦʥʢʠʡ, ʤʽʩʮʷʤʠ ʨʽʟʢʦ ʚʠʪʦʥʯʝʥʠʡ, ʤʽʩʮʷʤʠ ʚʽʜʤʽʯʘʣʠʩʴ 

ʥʝʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ ʘʢʘʥʪʦʟʫ. ʐʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʥʝ ʩʢʨʽʟʴ ʙʫʣʠ ʚʠʨʘʟʥʽ. 

ɿʫʩʪʨʽʯʘʣʠʩʷ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʝʡʢʦʮʠʪʠ; ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ 

ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʦ; ʤʽʪʦʟʠ. ʋ 

ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ ʜʝʨʤʠ ï ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʘʢʪʠʯʥʦ 

ʚʠʢʣʶʯʥʦ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʚʩʽ ʢʣʽʪʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʦ. ʋ 
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ʩʦʩʦʯʢʦʚʦʤʫ ʰʘʨʽ, ʧʽʜ ʝʧʽʜʝʨʤʽʩʦʤ ʚʽʟʫʘʣʽʟʫʚʘʣʘʩʴ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ 

ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ, ʧʝʨʝʚʘʞʥʦ ʟ̔ ʩʣʘʙʢʠʤ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ . 

 

ʈʠʩ. 7.6. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʠ ʱʫʨʘ ʟ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ 

ʯʝʨʝʟ 6 ʜʥʽʚ ʣʽʢʫʚʘʥʥʷ ʤʘʟʟʶ ʧʨʝʜʥʽʟʦʣʦʥʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʜʝʩʢʚʘʤʦʚʘʥʠʡ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ; 2 ï ʦʩʝʨʝʜʢʦʚʠʡ ʘʢʘʥʪʦʟ ʟ 

ʙʘʟʘʣʴʥʦʢʣʽʪʠʥʥʦʶ ʧʨʦʣʽʬʝʨʘʮʽʻʶ; 3 ï ʜʽʣʷʥʢʠ ʩʪʦʥʰʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ; 4 ï 

ʬʽʙʨʦʙʣʘʩʪʠ ʚ ʜʝʨʤʽ. 

 

 ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʰʢʽʨʠ ʽʤʽʢʚʽʤʦʜʦʤ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʽʜʰʘʨʫʚʘʥʥʷ 

ʨʦʛʦʚʦʛʦ ʰʘʨʫ ʪʘ ʤʽʩʮʷʤʠ ʚʩʴʦʛʦ ʝʧʽʜʝʨʤʽʩʫ, ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʧʨʦʣʽʬʝʨʘʮʽʻʶ, ʘʢʘʥʪʦʟ, ʧʦʷʚʘ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ 

ʜʠʩʪʨʦʬʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ. ʋ ʢʦʥʪʨʦʣʽ ʮʽ ʷʚʠʱʘ ʙʫʣʠ ʚʠʨʘʞʝʥʽ 

ʩʣʘʙʰʝ, ʝʧʽʜʝʨʤʽʩ ʤʘʚ ʥʝʦʜʥʘʢʦʚʫ ʪʦʚʱʠʥʫ, ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ ʙʫʣʘ 

ʧʦʤʽʨʥʦʶ. ʇʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ ʙʫʚ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ, 

ʩʘʤ ʝʧʽʜʝʨʤʽʩ ʚʠʪʦʥʯʝʥʠʡ, ʜʽʣʷʥʢʠ ʘʢʘʥʪʦʟʫ ʨʽʜʢʽʩʥʽ, ʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʧʦʤʽʨʥʘ. 

ʇʽʜ ʜʽʻʶ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʘʢʦʞ ʙʫʣʠ ʤʝʥʰʽ, ʥʽʞ ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʚ ʢʦʥʪʨʦʣʽ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʄɻʇʉ ʤʘʣʠ ʤʽʩʮʝ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʦʛʦʚʦʛʦ ʰʘʨʫ, ʥʝʯʽʪʢʽ ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ, ʤʽʩʮʷʤʠ 
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ʨʽʟʢʝ ʚʠʪʦʥʯʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ. 

 

7.3. ʈʝʟʫʣʴʪʘʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ ʟ 

ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ ʪʘ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷʤ ʚʠʟʥʘʯʘʣʠ ʪʦʚʱʠʥʫ 

ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ ʩʦʩʦʯʢʦʚʦʛʦ ʰʘʨʫ ʜʝʨʤʠ 

(ʪʘʙʣ. 7.2). 

ʊʘʙʣʠʮʷ 7.2 

ɻʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʰʢʽʨʠ ʧʨʠ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʤʫ ʜʝʨʤʘʪʠʪʽ ʽ 

ʡʦʛʦ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ ɽʄɻʇʉ, M Ñ m (n=30) 

ɺʧʣʠʚ ʽ ʩʪʨʦʢ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʊʦʚʱʠʥʘ 

ʝʧʽʜʝʨʤʽʩʫ, 

ʤʢʤ 

ʂʣʽʪʠʥʠ ʚ ʩʪʘʥʜʘʨʪʥʽʡ ʧʣʦʱʽ 

ʌʽʙʨʦ-

ʙʣʘʩʪʠ 

ɻʝʤʘʪʦ-

ʛʝʥʥʽ 

ʋʩʴʦʛʦ  

ɯʥʪʘʢʪʥʽ 52,0Ñ1,6 2,9Ñ0,5 0,5Ñ0,1 3,2Ñ0,4 

ʇʽʩʣʷ ʦʙʨʦʙʢʠ 

ʽʤʽʢʚʽʤʦʜʦʤ, ʯʝʨʝʟ 6 ʜʥʽʚ 

116,2Ñ6,5* 10,7 Ñ0,7* 7,6Ñ0,8* 18,3Ñ1,2* 

ʂʦʥʪʨʦʣʴ (ʦʩʥʦʚʘ ʛʝʣʶ), 

ʯʝʨʝʟ 12 ʜʥʽʚ 

43,7Ñ2,5# 7,0Ñ0.4*,# 1,8Ñ0,23# 8,8Ñ0,5*,# 

ʄʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ, 

ʯʝʨʝʟ 12 ʜʥʽʚ 

35,0Ñ1,3*,# 7,7Ñ0,6*,# 1,7Ñ0,2# 9,4Ñ0,7*,# 

ɻʝʣʴ ɽʄɻʇʉ, 

ʯʝʨʝʟ 12 ʜʥʽʚ 

35,1Ñ1,8*,# 8,6Ñ0,7*,# 2,6Ñ0,2*,# 11,1Ñ0,7*,# 

ʇʨʠʤʽʪʢʠ: 

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ.  

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʦʤ ʰʢʽʨʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʽʤʽʢʚʽʤʦʜʦʤ. 

 

 ʈʦʟʚʠʪʦʢ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʟʙʽʣʴʰʝʥʥʷʤ 

ʪʦʚʱʠʥʠ ʝʧʽʜʝʨʤʽʩʫ ʚ 2,2 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚ ʽʥʪʘʢʪʥʠʭ 

ʪʚʘʨʠʥ. ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʽʩʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʥʦʚʠ ʛʝʣʷ ʮʝʡ 
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ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 2,7 ʨʘʟʠ (p<0,001) ʧʨʦʪʠ ʪʘʢʦʛʦ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʇʽʜ ʚʧʣʠʚʦʤ 

ʛʝʣʶ ɽʄɻʇʉ ʽ ʤʘʟʽ ʧʨʝʜʥʽʟʦʣʦʥʫ ʪʦʚʱʠʥʘ ʝʧʽʜʝʨʤʽʩʫ ʟʤʝʥʰʠʣʘʩʴ ʦʜʥʘʢʦʚʦʶ 

ʤʽʨʦʶ ʚ 3,3 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʜʦ ʣʽʢʫʚʘʥʥʷ. ɺ ʦʙʦʭ ʮʠʭ ʛʨʫʧʘʭ ʚʦʥʘ ʙʫʣʘ ʚ 

1,2 ʨʘʟʠ ʤʝʥʰʦʶ (ʥʝ ʚʽʨʦʛʽʜʥʦ), ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʩʥʦʚʠ ʛʝʣʶ ʚ ʢʦʥʪʨʦʣʽ. 

ʇʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʧʽʩʣʷ 6-ʜʝʥʥʦʾ ʽʥʜʫʢʮʽʾ ʽʤʽʢʚʽʤʦʜʦʤ ʚʠʢʣʠʢʘʚ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʫ ʰʢʽʨʽ ʚ 5,7 ʨʘʟʠ (p<0,001), ʬʽʙʨʦʙʣʘʩʪʽʚ ï  

ʫ 3,7 ʨʘʟʠ (p<0,001), ʛʝʤʘʪʦʛʝʥʥʠʭ ʢʣʽʪʠʥ ï ʫ 15,2 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʋ ʢʦʥʪʨʦʣʽ ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʥʦʚʠ ʛʝʣʶ ʟʘ ʥʘʩʪʫʧʥʽ 6 ʜʥʽʚ 

ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʩʪʽ ʽʩʪʦʪʥʦ ʟʥʠʞʫʚʘʣʠʩʴ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʘʨʽʦʮʠʪʽʚ ï ʫ 2,1 

ʨʘʟʠ (p<0,001), ʬʽʙʨʦʙʣʘʩʪʽʚ ï ʚ 1,5 ʨʘʟʠ (p<0,001), ʛʝʤʘʪʦʛʝʥʥʠʭ ʢʣʽʪʠʥ ï ʫ 4.2 ʨʘʟʠ 

(p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʇʽʜ ʜʽʻʶ ʤʘʟʽ ʧʨʝʜʥʽʟʦʣʦʥʫ ʟʥʠʞʝʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʦ 1,9 ʨʘʟʠ (p<0,001), 1,4 ʨʘʟʠ (p<0,005) ʪʘ 4,5 ʨʘʟʠ 

(p<0,001) ʧʨʦʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʛʝʣʴ 

ʜʽʷʚ ʘʥʘʣʦʛʽʯʥʦ: ʚʽʥ ʟʥʠʞʫʚʘʚ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʚ 1,6 ʨʘʟʠ (p<0,001), 

ʬʽʙʨʦʙʣʘʩʪʽʚ ï ʚ 1,2 ʨʘʟʠ (p<0,05) ʪʘ ʛʝʤʘʪʦʛʝʥʥʠʭ ʢʣʽʪʠʥ ʫ 2,9 ʨʘʟʠ (p<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʽʨʦʛʽʜʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʢʽʣʴʢʽʩʪʶ 

ʢʣʽʪʠʥ ʫ ʢʦʥʪʨʦʣʴʥʽʡ, ʨʝʬʝʨʝʥʪʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʥʝ ʚʽʜʤʽʯʘʣʦʩʴ. ʇʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʽ ʡʦʛʦ ʣʽʢʫʚʘʥʥʽ ʟʤʽʥʶʚʘʣʦʩʴ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʛʝʤʘʪʦʛʝʥʥʠʭ (ʟʘʧʘʣʴʥʠʭ) ʢʣʽʪʠʥ ʫ ʰʢʽʨʽ (ʨʠʩ. 7.7). 

 

ʈʠʩ. 7.7. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʽʙʨʦʙʣʘʩʪʠ/ʛʝʤʘʪʦʛʝʥʥ ̔ʢʣʽʪʠʥʠ ʧʨʠ ʜʝʨʤʘʪʠʪʽ ʪʘ ʡʦʛʦ 

ʣʽʢʫʚʘʥʥʽ. * ï p<0,05 ʧʨʦʪʠ ʽʥʪʘʢʪʥʠʭ, # ï p<0,05 ʧʨʦʪʠ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ 

(ʧʘʪʦʣʦʛʽʷ). 
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ɺʦʥʦ ʟʥʠʞʫʚʘʣʦʩʴ ʧʨʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʽ ʟʨʦʩʪʘʣʦ ʧʨʠ ʾʾ ʣʽʢʫʚʘʥʥʽ, ʱʦ ʙʫʣʦ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʤ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʘʟʽ ʧʨʝʜʥʽʟʦʣʦʥʫ. 

 ʆʪʞʝ, ʧʽʩʣʷ 6-ʜʝʥʥʦʾ ʦʙʨʦʙʢʠ ʰʢʽʨʠ ʽʤʽʢʚʽʤʦʜʦʤ ʧʘʪʦʣʦʛʽʷ, ʱʦ ʨʦʟʚʠʚʘʣʘʩʴ, 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʧʦʪʦʚʱʝʥʥʷʤ ʝʧʽʜʝʨʤʽʩʫ, ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʢʣʽʪʠʥ ʫ ʰʢʽʨʽ, 

ʟʦʢʨʝʤʘ ʟʘ ʨʘʭʫʥʦʢ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʅʘʩʪʫʧʥʝ 

ʣʽʢʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʦʙʨʦʙʢʫ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʦʩʥʦʚʦʶ ʛʝʣʶ (ʢʦʥʪʨʦʣʴ), 

ʟʤʝʥʰʫʚʘʣʦ ʮʽ ʟʨʫʰʝʥʥʷ. ɺʦʯʝʚʠʜʴ, ʧʦʣʽʧʰʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧ ̔ʤʦʛʣʦ ʙʫʪʠ 

ʟʫʤʦʚʣʝʥʝ ʟʚʦʣʦʞʫʚʘʣʴʥʦʶ ʪʘ ʦʙʚʦʣʽʢʘʶʯʦʶ ʜʽʻʶ ʥʦʩʽʷ. 

 

7.4. ɹʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʪʘ ʢʨʦʚʽ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ ʟ ʽʤʽʢʚʽʤʦʜ-

ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ ʪʘ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʪʘʥ ʇʆʃ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ (ʪʘʙʣ. 7.3). 

ʈʦʟʚʠʪʦʢ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ, ʚʠʢʣʠʢʘʥʦʛʦ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʦʤ 

ʽʤʽʢʚʽʤʦʜʦʤ, ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʄɼɸ ʚ ʫʨʘʞʝʥʽʡ ʰʢʽʨʽ ʚ 

1,9 ʨʘʟʠ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʇʽʩʣʷ 6 ʜʥʽʚ ʟʤʘʱʫʚʘʥʥʷ 

ʦʩʥʦʚʦʶ ʛʝʣʶ ʚ ʢʦʥʪʨʦʣʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ (p<0,25) ʧʨʦʪʠ 

ʪʘʢʦʛʦ ʧʨʠ ʜʝʨʤʘʪʠʪʽ ʜʦ ʣʽʢʫʚʘʥʥʷ. ɺʽʥ ʟʘʣʠʰʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʤʘʟʽ ʧʨʝʜʥʽʟʦʣʦʥʫ ʚ ʱʫʨʽʚ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ. ʇʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ɽʄɻʇʉ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʄɼɸ ʚ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʟʥʠʟʠʣʘʩʴ ʚ 1,4 ʨʘʟʠ  (p<0,005) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʜʦ ʣʽʢʫʚʘʥʥʷ ʽ ʙʫʣʘ ʚ 1,2 ʨʘʟʠ (p<0,25) ʥʠʞʯʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ 

ʪʘ ʚ ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ. 

ɸʢʪʠʚʥʽʩʪʴ ʉʆɼ ʰʢʽʨʠ ʩʣʘʙʢʦ ʨʝʘʛʫʚʘʣʘ ʥʘ ʨʦʟʚʠʪʦʢ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʜʝʨʤʘʪʠʪʫ ʪʘ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɸʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʣʠʰʝ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʜʦ ʣʽʢʫʚʘʥʥʷ (p<0,25) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ ʽ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚ 1,3 ʨʘʟʠ (p<0,25) ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ ɽʄɻʇʉ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ.  

ɺʦʜʥʦʯʘʩ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʟʘʟʥʘʚʘʣʘ ʙʽʣʴʰʠʭ ʟʤʽʥ. ɺʦʥʘ ʟʨʦʩʪʘʣʘ ʚ 

ʪʚʘʨʠʥ ʟ ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ ʚ 1,5 ʨʘʟʠ  (p<0,005) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ 
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ʱʫʨʘʤʠ, ʟʥʠʞʫʚʘʣʘʩʴ ʚ 1,2 ʨʘʟʫ (p<0,02) ʧʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ ʽ ʙʫʣʘ ʤʝʥʰʦʶ ʚ 

1,4 ʨʘʟʠ (p<0,05) ʪʘ ʚ 1,6 ʨʘʟʠ (p<0,001) ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʝʬʝʨʝʥʪʥʽʡ ʽ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʦʞ ʽʩʥʫʚʘʣʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʥʠʞʯʦʾ ʢʘʪʘʣʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʰʢʽʨʽ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ɽʄɻʇʉ ʧʨʦʪʠ ʪʘʢʦʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʘʟʽ 

ʧʨʝʜʥʽʟʦʣʦʥʫ. 

ʊʘʙʣʠʮʷ 7.3 

ɺʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ ʧʨʠ 

ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʤʫ ʜʝʨʤʘʪʠʪʽ ʽ ʡʦʛʦ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ ɽʄɻʇʉ, M Ñ m (n=5) 

ʏʘʩ ʚʽʜ 

ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ʄɼɸ, 

ʤʢʤʦʣʴ/ʛ 

ɸʢʪʠʚʥʽʩʪʴ

ʉʆɼ, ʫʤ.ʦʜ. 

ɸʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ, 

ʤʢʢʘʪ/ʛ 

 ɯʥʪʘʢʪʥʽ 5,09Ñ0,08 8,06Ñ0,28 0,217Ñ0,003 

ʏʝʨʝʟ 6 ʜʥʽʚ ɯʤʽʢʚʽʤʦʜ-

ʽʥʜʫʢʦʚʘʥʠʡ 

ʜʝʨʤʘʪʠʪ 

9,83Ñ0,71* 6,34Ñ0,93 0,317Ñ0,17* 

ʏʝʨʝʟ 12 ʜʥʽʚ ʂʦʥʪʨʦʣʴ 8,19Ñ0,44* 7,23Ñ0,59 0,363Ñ0,007* 

ʄʘʟʴ 

ʧʨʝʜʥʽʟʦʣʦʥʫ 

8,44Ñ0,52* 7,18Ñ0,81 0,285Ñ0,023*,^ 

ɻʝʣʴ ɽʄɻʇʉ 6,83 Ñ0,47# 8,48 Ñ0,59 0,231Ñ0,022#,^ 

ʇʨʠʤʽʪʢʠ: 

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ.  

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ. 

3. ^ ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʽʦʤʘʨʢʝʨʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʰʢʽʨʠ ʙʫʣʦ  

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʜʝʨʤʘʪʠʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʚ 1,4 ʨʘʟʫ (p<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ 

(ʪʘʙʣ. 7.4). ɻʝʣʴ ɽʄɻʇʉ ʩʧʨʠʷʚ ʟʥʠʞʝʥʥʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ 1,2 ʨʘʟʠ ʧʨʦʪʠ ʪʘʢʦʛʦ 

ʜʦ ʣʽʢʫʚʘʥʥʷ (p<0,05) ʪʘ ʚ ʢʦʥʪʨʦʣʽ (p<0,25), ʱʦ ʪʘʢʦʞ ʙʫʣʦ ʜʝʱʦ ʥʠʞʯʝ, ʥʽʞ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 
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ʇʨʠ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʤʫ ʜʝʨʤʘʪʠʪʽ ʚʽʜʤʽʯʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ɻɸɻ ʫ ʰʢʽʨʽ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ (p<0,1) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʽ 

ʥʝʚʝʣʠʢʝ, ʘʣʝ ʚʽʨʦʛʽʜʥʝ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʘʢʠʤ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʅʘʡʚʠʨʘʟʥʽʰʠʤ ʚʦʥʦ ʙʫʣʦ ʧʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ɽʄɻʇʉ 

ʽ ʩʪʘʥʦʚʠʣʦ 1,2 ʨʘʟʠ (p<0,002). 

ʊʘʙʣʠʮʷ 7.4 

ɺʧʣʠʚ ʛʝʣʶ ɽʄɻʇʉ ʥʘ ʚʤʽʩʪ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʰʢʽʨʽ ʪʚʘʨʠʥ 

ʧʨʠ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʤʫ ʜʝʨʤʘʪʠʪʽ, M Ñ m (n=5) 

ʏʘʩ ʚʽʜ 

ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ɻʽʜʨʦʢʩʠʧʨʦʣʽʥ, 

ʤʢʤʦʣʴ/ʛ 

ɻʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ

ʤʢʤʦʣʴ/ʣ 

 ɯʥʪʘʢʪʥʽ  0,715Ñ0,010 1,167Ñ0,009 

ʏʝʨʝʟ 6 ʜʥʽʚ ɯʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʡ 

ʜʝʨʤʘʪʠʪ 

1,007Ñ0,060* 1,308Ñ0,058 

ʏʝʨʝʟ 12 ʜʥʽʚ ʂʦʥʪʨʦʣʴ 0,958Ñ0,043* 1,151Ñ0,029# 

ʄʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ 0,959Ñ0,059* 1,149Ñ0,059# 

ɻʝʣʴ ɽʄɻʇʉ 0,820 Ñ0,023# 1,056Ñ0,014# 

ʇʨʠʤʽʪʢʠ:  

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. 

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʠʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ. 

 

ʅʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ ʨʦʟʚʠʪʦʢ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʧʨʦʪʷʛʦʤ 6 

ʜʥʽʚ ʚʠʢʣʠʢʘʚ 2,3-ʨʘʟʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʄɼɸ ʚ ʢʨʦʚʽ (ʨ<0,001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʪʘʣ. 7.5). ʋ ʪʦʡ ʞʝ ʯʘʩ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʢʨʦʚʽ 

ʟʤʝʥʰʠʣʘʩʷ ʚ 2 ʨʘʟʠ (p<0,001), ʘ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʟʥʠʟʠʣʘʩʷ ʚ 1,9 ʨʘʟʠ (p<0,001) 

ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʮʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. 

ʈʦʟʧʦʯʘʪʝ ʥʘ ʮʴʦʤʫ ʪʣʽ ʣʽʢʫʚʘʥʥʷ ʪʨʠʚʘʣʦ 6 ʜʥʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʤʽʩʪ ʄɼɸ, 

ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʽ ʢʘʪʘʣʘʟʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ  ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʟʽ ʧʨʝʜʥʽʟʦʣʦʥʫ ʙʫʣʠ ʥʘ ʨʽʚʥʽ ʧʘʪʦʣʦʛʽʾ ʥʘ ʧʦʯʘʪʢʫ ʪʝʨʘʧʽʾ ʪʘ ʚʽʨʦʛʽʜʥʦ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʝʣʶ ɽʄɻʇʉ 
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ʟʥʠʞʫʚʘʣʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʄɼɸ ʚ ʢʨʦʚʽ ʚ 1,1 ʨʘʟʠ (p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʜʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʙʫʣʦ ʜʝʱʦ ʩʠʣʴʥʽʰʠʤ ʟʘ ʜʽʶ ʧʨʝʜʥʽʟʦʣʦʥʦʚʦʾ ʤʘʟʽ (p<0,1). 

ʊʘʙʣʠʮʷ 7.5 

ɺʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ ʧʨʠ 

ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʦʤʫ ʜʝʨʤʘʪʠʪʽ ʽ ʡʦʛʦ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ ɽʄɻʇʉ, M Ñ m (n=5) 

ʏʘʩ ʚʽʜ 

ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɻʨʫʧʠ ʪʚʘʨʠʥ ʄɼɸ, 

ʤʢʤʦʣʴ/ʣ 

ɸʢʪʠʚʥʽʩʪʴ

ʉʆɼ, ʫʤ.ʦʜ. 

ɸʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ, 

ʥʢʘʪ/ʣ 

 ɯʥʪʘʢʪʥʽ 6,91Ñ0,35 7,04 Ñ0,38 3,453 Ñ0,045 

ʏʝʨʝʟ 6 ʜʥʽʚ ɯʤʽʢʚʽʤʦʜ-

ʽʥʜʫʢʦʚʘʥʠʡ 

ʜʝʨʤʘʪʠʪ 

16,0Ñ0,23* 3,57Ñ0,08* 1,860 Ñ0,026* 

ʏʝʨʝʟ 12 ʜʥʽʚ ʂʦʥʪʨʦʣʴ 15,55 Ñ0,37* 3,83Ñ0,13* 2,064Ñ0,073* 

ʄʘʟʴ 

ʧʨʝʜʥʽʟʦʣʦʥʫ 

15,91Ñ0,38* 4,12Ñ0,17* 2,030Ñ0,073* 

ɻʝʣʴ ɽʄɻʇʉ 14,60Ñ0,35*,# 4,38Ñ0,14* 2,211Ñ0,089*,# 

ʇʨʠʤʽʪʢʠ: 

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ.  

2. # ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʤ ʜʝʨʤʘʪʠʪʦʤ. 

3. ^ ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

 

ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʛʝʣʝʤ ɽʄɻʇʉ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʪʝʥʜʝʥʮʽʷ (p<0,1) ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʢʨʦʚʽ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʚ ʛʨʫʧʽ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʇʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ʘʢʪʠʚʥʽʩʪʴ 

ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʜʦ ʢʽʥʮʷ ʣʽʢʫʚʘʥʥʷ ʟʨʦʩʣʘ ʚ 1,2 ʨʘʟʠ (ʨ<0,01). ɿʘ ʮʝʡ ʧʝʨʽʦʜ 

ʚʽʨʦʛʽʜʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ 

ʤʽʞ ʢʦʥʪʨʦʣʴʥʦʶ, ʨʝʬʝʨʝʥʪʥʦʶ ʪʘ ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. 

ʆʪʞʝ, ʽʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʡ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʯʝʨʝʟ 6 ʜʥʽʚ ʚʽʜ 

ʧʦʯʘʪʢʫ ʡʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʩʠʣʶʚʘʚ ʇʆʃ, ʧʽʜʚʠʱʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ, 

ʟʙʽʣʴʰʫʚʘʚ ʚʤʽʩʪ ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʽ ʚʠʢʣʠʢʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 
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ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ ʚ ʫʰʢʦʜʞʝʥʽʡ ʰʢʽʨʽ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʛʝʣʴ ɽʄɻʇʉ 

ʟʤʝʥʰʫʚʘʚ ʫʩʽ ʮʽ ʟʨʫʰʝʥʥʷ, ʱʦ ʩʪʦʩʦʚʥʦ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʙʫʣʦ ʚʠʨʘʟʥʽʰʝ, ʥʽʞ 

ʫ ʢʦʥʪʨʦʣʽ ʽ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʝʬʝʢʪʽʚ ʧʨʝʧʘʨʘʪʫ 

ʧʦʨʽʚʥʷʥʥʷ. ʅʘ ʪʣʽ ʽʤʽʢʚʽʤʦʜ- ʥ̔ʜʫʢʦʚʘʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʣʦ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫ ʢʨʦʚʽ ʪʘ ʧʽʜʚʠʱʫʚʘʣʦ 

ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 7: 

 

 1. ʆʙʨʦʙʢʘ ʰʢʽʨʠ ʱʫʨʽʚ ʽʤʽʢʚʽʤʦʜʦʤ ʧʨʦʪʷʛʦʤ 6 ʜʥʽʚ ʚʠʢʣʠʢʘʣʘ ʨʦʟʚʠʪʦʢ 

ʚʠʨʘʟʥʦʛʦ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʛʦ ʜʝʨʤʘʪʠʪʫ (8,6 ʙʘʣʠ). ʅʘʩʪʫʧʥʝ ʣʽʢʫʚʘʥʥʷ 

ʫʰʢʦʜʞʝʥʦʾ ʰʢʽʨʠ ʛʝʣʝʤ ɽʄɻʇʉ ʧʨʠʩʢʦʨʶʚʘʣʦ ʨʝʜʫʢʫʚʘʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ ʜʦ 

0,4 ʙʘʣʽʚ ʪʽʻʶ ʞ ʤʽʨʦʶ, ʱʦ ʡ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ï ʤʘʟʴ ʧʨʝʜʥʽʟʦʣʦʥʫ (0,3 ʙʘʣʠ). 

 2. ʇʨʠ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʤʫ ʜʝʨʤʘʪʠʪʽ, ʽʥʜʫʢʦʚʘʥʦʤʫ ʽʤʽʢʚʽʤʦʜʦʤ, 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʽʜʰʘʨʫʚʘʥʥʷ ʨʦʛʦʚʦʛʦ ʰʘʨʫ ʪʘ ʤʽʩʮʷʤʠ ʚʩʴʦʛʦ ʝʧʽʜʝʨʤʽʩʫ, 

ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʣʽʬʝʨʘʮʽʻʶ, ʘʢʘʥʪʦʟ, ʧʦʷʚʘ ʟʘʧʘʣʴʥʠʭ 

ʢʣʽʪʠʥ, ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ ʜʠʩʪʨʦʬʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ 

ʫ ʜʝʨʤʽ. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʛʝʣʝʤ ɽʄɻʇʉ ʨʦʛʦʚʠʡ ʰʘʨ ʝʧʽʜʝʨʤʽʩʫ ʙʫʚ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʠʡ, ʩʘʤ ʝʧʽʜʝʨʤʽʩ ʚʠʪʦʥʯʝʥʠʡ, ʜʽʣʷʥʢʠ ʘʢʘʥʪʦʟʫ ʨʽʜʢʽʩʥʽ, ʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

ʧʦʤʽʨʥʘ. ʇʽʜ ʜʽʻʶ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʄɻʇʉ ʤʘʣʠ 

ʤʽʩʮʝ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʦʛʦʚʦʛʦ ʰʘʨʫ, ʥʝʯʽʪʢʽ ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ ʝʧʽʜʝʨʤʽʩʫ, 

ʤʽʩʮʷʤʠ ʨʽʟʢʝ ʚʠʪʦʥʯʝʥʥʷ ʝʧʽʜʝʨʤʽʩʫ. 

3. ɿʘ ʜʘʥʠʤʠ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʽʾ, ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʫ ʱʫʨʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʦʪʦʚʱʝʥʥʷʤ ʝʧʽʜʝʨʤʽʩʫ, ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʢʣʽʪʠʥ ʫ ʜʝʨʤʽ, 

ʟʦʢʨʝʤʘ ʟʘ ʨʘʭʫʥʦʢ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʅʘʩʪʫʧʥʝ 

ʤʽʩʮʝʚʝ ʣʽʢʫʚʘʥʥʷ ɽʄɻʇʉ, ʘ ʪʘʢʦʞ ʦʙʨʦʙʢʘ ʪʝʩʪʦʚʦʾ ʜʽʣʷʥʢʠ ʧʨʝʜʥʽʟʦʣʦʥʦʤ ʘʙʦ 

ʦʩʥʦʚʦʶ ʛʝʣʶ ʚ ʢʦʥʪʨʦʣ ̔ʟʤʝʥʰʫʚʘʣʠ ʮʽ ʟʨʫʰʝʥʥʷ.  

4. ɯʤʽʢʚʽʤʦʜ-ʽʥʜʫʢʦʚʘʥʠʡ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʧʦʩʠʣʶʚʘʚ ʇʆʃ, 

ʧʽʜʚʠʱʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ, ʟʙʽʣʴʰʫʚʘʚ ʚʤʽʩʪ ʚʽʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʧʨʦʣʽʥʫ ʽ 

ʚʠʢʣʠʢʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ɻɸɻ ʚ ʫʰʢʦʜʞʝʥʽʡ ʰʢʽʨʽ. 
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ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʛʝʣʴ ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʚ ʫʩʽ ʚʢʘʟʘʥʽ ʟʨʫʰʝʥʥʷ, ʱʦ ʩʪʦʩʦʚʥʦ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʙʫʣʦ ʚʠʨʘʟʥʽʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʽ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʩʪʦʪʥʦ 

ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʝʬʝʢʪʽʚ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ. 

5. ʇʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʜʝʨʤʘʪʠʪ ʚʠʢʣʠʢʘʚ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʥʘʢʦʧʠʯʝʥʥʷʤ ʄɼɸ ʪʘ ʟʤʽʥʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʽ 

ʢʘʪʘʣʘʟʠ ʚ ʢʨʦʚʽ. ʄʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʄɻʇʉ ʟʤʝʥʰʫʚʘʣʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫ ʢʨʦʚʽ ʪʘ ʧʽʜʚʠʱʫʚʘʣʦ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʠʭʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ. 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 7: 

 

1. Vazhnichaya E, Baliuk O, Sydorenko A. Systemic Effect of the Antioxidant Gel in 

Experimental Dermatologic Pathology. EC Pharmacology and Toxicology. 

2024;12(12):01-09. 

2. ɹʘʣʶʢ ʆ. ɿʤʽʥʠ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʦʤʫ ʜʝʨʤʘʪʠʪʽ. ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2024è, 5 ʛʨʫʜʥʷ 

2024 ʨʦʢʫ, ʤ. ʇʦʣʪʘʚʘ: ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. ʇʦʣʪʘʚʘ, 2024. ʉ. 57. 
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ʈʆɿɼɯʃ 8 

ɺʇʃʀɺ ɻɽʃʖ ɽʊʀʃʄɽʊʀʃɻɯɼʈʆʂʉʀʇɯʈʀɼʀʅʋ ʉʋʂʎʀʅɸʊʋ ʅɸ 

ɿɸɻʆɭʅʅʗ ʐʂɯʈʅʆɰ ʈɸʅʀ 

 

 

8.1. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʧʣʦʱʽ ʰʢʽʨʥʦʾ ʨʘʥʠ ʧʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʨʘʥʠ ʰʢʽʨʠ ʤʘʣʠ ʤʘʡʞʝ ʧʨʘʚʠʣʴʥʫ 

ʦʢʨʫʛʣʫ ʬʦʨʤʫ ʽ ʟʘ ʧʣʦʱʝʶ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʫ ʨʽʟʥʠʭ ʛʨʫʧʘʭ. ʇʽʟʥʽʰʝ ʬʦʨʤʘ 

ʨʘʥ ʥʘʙʫʚʘʣʘ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ. ɰʭ ʟʘʛʦʻʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʚʪʦʨʠʥʥʠʤ ʥʘʪʷʛʦʤ ʙʝʟ 

ʦʟʥʘʢ ʽʥʬʽʢʫʚʘʥʥʷ. ɯʩʥʫʚʘʣʘ ʧʝʚʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʫ ʧʣʦʱʽ ʨʘʥ ʧʨʠ ʾʭ 

ʦʛʣʷʜʽ, ʪʦʤʫ ʜʣʷ ʦʙôʻʢʪʠʚʽʟʘʮʽʾ ʦʮʽʥʢʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʟʘ 

ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ ʽ ʤʦʨʬʦʤʝʪʨʽʶ. ʍʘʨʘʢʪʝʨʥʠʡ ʚʠʛʣʷʜ ʨʘʥʠ ʚ ʨʽʟʥʽ ʩʪʨʦʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 8.1. 

 

   

ɸ ɹ ɺ 

  

 

ɻ ɼ  

ʈʠʩ. 8.1. ɺʠʛʣʷʜ ʨʘʥʠ ʚ ʜʝʥʴ ʥʘʥʝʩʝʥʥʷ (ɸ), ʯʝʨʝʟ 3 ʜʥʽ (ɹ), ʯʝʨʝʟ 6 ʜʥʽʚ (ɺ), ʯʝʨʝʟ 9 

ʜʥʽʚ (ɻ) ʪʘ ʯʝʨʝʟ 13 ʜʥʽʚ (ɼ) ʚʽʜ ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ. ʌʦʪʦ. ɿʙ. ʭ4. 
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 ʇʣʦʱʘ ʨʘʥ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 8.1. ɺʽʨʦʛʽʜʥʘ 

ʨʽʟʥʠʮʷ ʚ ʨʦʟʤʽʨʘʭ ʨʘʥ ʥʘ ʢʦʨʠʩʪʴ ɽʄɻʇʉ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʯʝʨʝʟ 6, 9 ʪʘ 13 ʜʥʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʤʘʟʟʶ ʧʘʥʪʝʥʦʣʫ. 

ʊʘʙʣʠʮʷ 8.1 

ʇʣʦʱʘ ʰʢʽʨʥʠʭ ʨʘʥ ʫ ʨʽʟʥʽ ʩʪʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʚʧʣʠʚʫ ʛʝʣʶ ɽʄɻʇʉ, ʛʝʣʝʚʦʾ 

ʦʩʥʦʚʠ ʪʘ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ (M Ñ m)  

ʊʝʨʤʽʥ 

ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʇʣʦʱʘ ʨʘʥ, ʤʤ2 

ʢʦʥʪʨʦʣʴ ʦʩʥʦʚʘ ʛʝʣʶ ʧʘʥʪʝʥʦʣ ʛʝʣʴ ɽʄɻʇʉ 

1-ʠʡ ʜʝʥʴ (n=9) 57,1Ñ3,9 57,8 Ñ2,5 54,7Ñ3,3 60,2Ñ1,9 

ʏʝʨʝʟ 3 ʜʥʽ (n=9) 43,5Ñ3,7 44,0Ñ3,3 50,3Ñ1,7 44,1Ñ3,0 

ʏʝʨʝʟ 6 ʜʥʽʚ (n=6) 42,7Ñ4,4 36,4Ñ3,1 41,0Ñ2,9 25,3Ñ3,0*,# 

ʏʝʨʝʟ 9 ʜʥʽʚ (n=6) 20,2Ñ4,3 13,6Ñ4,7 18,9Ñ1,8 5,4Ñ0,9*,# 

ʏʝʨʝʟ 13 ʜʥʽʚ (n=3) 4,9Ñ1,0 3,5Ñ0,9 5,9Ñ0,7 2,8Ñ0,3*,# 

ʇʨʠʤʽʪʢʠ: 

1. * ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

2. #  ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʟʟʶ ʧʘʥʪʝʥʦʣʫ. 

 

ʅʘʰʫ ʫʚʘʛʫ ʪʘʢʦʞ ʧʨʠʚʝʨʥʫʣʘ ʜʠʥʘʤʽʢʘ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʨʘʥ. ʋ ʢʦʥʪʨʦʣʽ 

ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱʽ ʨʘʥ ʟʘ ʧʝʨʰʽ 3 ʜʥʽ ʩʪʘʥʦʚʠʣʦ 24 % (p<0,1), ʟʘ ʜʨʫʛʽ 3 ʜʥʽ ï 2 % 

(p>0,5), ʟ 7-ʛʦ ʧʦ 10-ʡ ʜʝʥʴ ï 111 % (p<0,01), ʟ 10-ʛʦ ʧʦ 13-ʡ ʜʝʥʴ ï 316 % (p<0,25) 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 8.2). ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʦʩʥʦʚʠ ʛʝʣʶ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱʽ ʨʘʥ ʩʪʘʥʦʚʠʣʦ 31, 21, 166 ʪʘ 288 %, ʱʦ ʙʫʣʦ 

ʚʽʨʦʛʽʜʥʦ ʟʘ ʧʝʨʰʠʡ (p<0,05) ʪʘ ʪʨʝʪʽʡ (p<0,001) ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʦʪʠ 

ʧʦʧʝʨʝʜʥʽʭ ʚʠʤʽʨʶʚʘʥʴ. ʄʘʟʴ ʧʘʥʪʝʥʦʣʫ ʚʠʢʣʠʢʘʣʘ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʨʘʥ ʥʘ 9 % 

(p>0,5) ʟʘ ʧʝʨʰʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʥʘ 22 % (p<0,1) ï ʟʘ ʜʨʫʛʠʡ, ʥʘ 54 % (p<0,001) ï 

ʟʘ ʪʨʝʪʽʡ ʪʘ ʥʘ 219 % (p<0,05) ï ʟʘ ʯʝʪʚʝʨʪʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ. 

ʅʘʡʙʽʣʴʰ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʩʢʦʨʦʯʝʥʥʷ 

ʧʣʦʱʽ ʨʘʥ ʚʽʜʙʫʚʘʣʦʩʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʝʣʝʤ ɽʄɻʇʉ (ʨʠʩ. 8.5). ɺʦʥʦ ʜʦʨʽʚʥʶʚʘʣʦ 

36, 74 ʽ 365 % ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ p<0,001 ʫ ʧʝʨʰʽ ʪʨʠ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ 

ʩʪʘʥʦʚʠʣʦ 93 % (ʥʝʚʽʨʦʛʽʜʥʦ) ʟʘ ʦʩʪʘʥʥʽʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʤʦʞʝ 
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ʩʚʽʜʯʠʪʠ, ʱʦ ʛʝʣʴ ɽʄɻʇʉ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʬʘʟʠ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʜʽ ʷʢ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ʧʘʥʪʝʥʦʣ ʨʝʘʣʽʟʫʻ 

ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ ʫ ʬʘʟʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. 

 

ʈʠʩ. 8.2. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʧʣʦʱʽ ʨʘʥ ʨʽʟʥʠʭ ʛʨʫʧ ʚ ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

* ï p<0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʞʥʠʤ ʧʦʧʝʨʝʜʥʽʤ ʚʠʤʽʨʶʚʘʥʥʷʤ ʫ ʪʽʡ ʞʝ ʛʨʫʧʽ ʨʘʥ.  

 

 ʆʪʞʝ, ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 5 % ʛʝʣʶ ɽʄɻʇʉ ʧʦʣʽʧʰʫʚʘʣʦ ʟʘʛʦʻʥʥʷ ʰʢʽʨʥʦʾ 

ʨʘʥʠ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʦ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʝʛʝʥʝʨʘʪʦʨʥʽ 

ʧʨʦʮʝʩʠ ʥʘ ʪʢʘʥʠʥʥʦʤʫ ʨʽʚʥʽ. 

 

8.2. ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʰʢʽʨʥʦʾ ʨʘʥʠ ʧʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ 

 

ʋ ʢʦʥʪʨʦʣʽ ʯʝʨʝʟ 3 ʜʥʽ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ çʢʽʨʢʦʶè, ʪʘʢ ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʶʚʘʣʘ ʧʦʚʝʨʭʥʝʚʽ ʚʽʜʜʽʣʠ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ 

(ʨʠʩ. 8.3). ʉʝʨʝʜ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ ʚʽʟʫʘʣʽʟʫʚʘʣʦʩʴ ʙʘʛʘʪʦ ʥʝʡʪʨʦʬʽʣʴʥʠʭ 

ʣʝʡʢʦʮʠʪʽʚ. ʐʘʨ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʙʫʚ ʚʽʜʥʦʩʥʦ ʪʦʥʢʠʡ, ʤʽʩʪʠʚ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ï ʢʣʽʪʠʥʠ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ 

ʬʽʙʨʦʙʣʘʩʪʠ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ, ʱʦ ʫʪʚʦʨʶʚʘʣʠ 

ʟʥʘʯʥʽ ʩʢʫʧʯʝʥʥʷ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʤʽʩʪʠʣʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ 
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ʤʽʢʨʦʩʫʜʠʥ ʟ ʦʟʥʘʢʘʤʠ ʧʨʦʣʽʬʝʨʘʮʽʾ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʩʥʦʚʠ ʛʝʣʶ ʯʝʨʝʟ 3 ʜʥʽ ʚ ʨʘʥʽ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʦʩʠʪʴ ʪʦʚʩʪʦʶ ʢʽʨʢʦʶ, ʨʦʟʪʘʰʦʚʘʥʦʶ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʬʝʢʪʫ, ʯʘʩʪʢʦʚʦ 

ʚʽʜ ʥʴʦʛʦ ʚʽʜʦʢʨʝʤʣʝʥʦʶ (ʨʠʩ. 8.4). ʉʘʤ ʨʘʥʦʚʠʡ ʜʝʬʝʢʪ ʙʫʚ ʟʘʧʦʚʥʝʥʠʡ ʷʢ 

ʥʝʢʨʦʪʠʟʦʚʘʥʦʶ, ʪʘʢ ʽ ʛʨʘʥʫʣʷʮʽʡʥʦʶ ʪʢʘʥʠʥʦʶ. ʋ ʥʝʢʨʦʪʠʯʥʦʤʫ ʜʝʪʨʠʪʽ 

ʧʦʚʩʶʜʥʦ ʙʘʛʘʪʦ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʤʽʩʪʠʣʘ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʟʫʩʪʨʽʯʘʣʠʩʴ ʢʣʽʪʠʥʠ ʛʝʤʘʪʦʛʝʥʥʦʛʦ  

ʧʦʭʦʜʞʝʥʥʷ ʽ ʬʽʙʨʦʙʣʘʩʪʠ. ɺʦʥʘ ʤʽʩʪʠʣʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ. 

 

ʈʠʩ. 8.3. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 3 ʜʥʽ ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ 

ʨʘʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʥʝʢʨʦʪʠʯʥʽ ʤʘʩʠ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ; 2 ï 

ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ. 

 

ʇʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʥʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ ʪʘ ʤʘʩʪʦʮʠʪʠ. ɿʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʜʽʣʷʥʦʢ, ʜʝ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ, ʙʫʣʘ ʜʦʩʠʪʴ ʟʨʽʣʘ. ɺʽʜʤʽʯʘʣʦʩʴ 

ʚʨʦʩʪʘʥʥʷ ʝʧʽʪʝʣʽʶ ʚ ʟʦʥʫ ʫʰʢʦʜʞʝʥʥʷ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʽʜʜʽʣʘʭ ʟ ʛʽʧʝʨʪʨʦʬʽʻʶ 

ʦʩʪʘʥʥʴʦʛʦ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʥʝ ʩʢʨʽʟʴ ʫʪʚʦʨʶʚʘʣʘ ʯʽʪʢʫ ʤʝʞʫ ʟ ʜʝʨʤʦʶ ʪʘ 

ʤ'ʷʟʘʤʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ. ʇʨʦʩʪʝʞʫʚʘʚʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʣʦʜʦʾ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ 
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ʈʠʩ. 8.4. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʩʥʦʚʠ ʛʝʣʶ ʯʝʨʝʟ 3 ʜʥʽ ʚʽʜ 

ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʥʝʢʨʦʪʠʯʥʽ ʤʘʩʠ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ; 2 ï ʢʣʽʪʠʥʥʽ 

ʝʣʝʤʝʥʪʠ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ; 3 ï ʢʨʦʚʦʥʦʩʥʽ ʤʽʢʨʦʩʫʜʠʥʠ; 4 ï ʤʘʩʪʦʮʠʪʠ. 

 

ʜʦ ʟʨʽʣʦʾ ʚ ʛʣʠʙʠʥʽ ʜʝʬʝʢʪʫ. ʋ ʛʣʠʙʦʢʠʭ ʚʽʜʜʽʣʘʭ ʥʘ ʟʥʘʯʥʦʤʫ ʧʨʦʪʷʟʽ ʤʘʣʦ ʤʽʩʮʝ 

ʜʦʙʨʝ ʚʠʨʘʞʝʥʝ ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʠʣʷʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ.  

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ʯʝʨʝʟ 3 ʜʥʽ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʚʽʜʥʦʩʥʦ 

ʪʦʚʩʪʘ, ʱʽʣʴʥʦ ʧʨʠʣʷʛʘʣʘ ʜʦ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 8.5). ʂʽʨʢʘ ʥʝ 

ʫʪʚʦʨʶʚʘʣʘʩʷ. ʉʝʨʝʜ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ ʚʽʜʤʽʯʘʣʘʩʴ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ, ʷʢʽ ʤʽʩʮʷʤʠ ʫʪʚʦʨʶʚʘʣʠ ʦʩʝʨʝʜʢʦʚʽ ʩʢʫʧʯʝʥʥʷ ï

ʤʽʢʨʦʘʙʩʮʝʩʠ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʥʘʚʢʦʣʦ ʥʝʢʨʦʟʫ ʬʦʨʤʫʚʘʣʘ ʧʦʨʽʚʥʷʥʦ ʪʦʥʢʠʡ 

ʰʘʨ, ʯʽʪʢʦ ʚʽʜʤʝʞʦʚʘʥʠʡ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʾ ʪʢʘʥʠʥʠ. ɺʦʥʘ ʙʫʣʘ ʚʽʜʥʦʩʥʦ ʟʨʽʣʘ, 

ʤʽʩʪʠʣʘ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ 

ʬʽʙʨʦʙʣʘʩʪʽʚ) ʪʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ. ʈʦʟʚʠʥʝʥʠʡ 

ʬʽʙʨʠʣʷʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʙʫʚ ʧʦʤʽʪʥʠʡ ʥʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ. ʄʘʣʦ ʤʽʩʮʝ ʚʨʦʩʪʘʥʥʷ 

ʝʧʽʪʝʣʽʶ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʽʜʜʽʣʘʭ ʫ ʟʦʥʫ ʫʰʢʦʜʞʝʥʥʷ ʟ ʛʽʧʝʨʪʨʦʬʽʻʶ ʦʩʪʘʥʥʴʦʛʦ. 

ʇʽʜ ʜʽʻʶ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 3 ʜʥʽ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʚʽʜʥʦʩʥʦ ʪʦʚʩʪʘ, ʱʽʣʴʥʦ, 

ʥʝ ʚʽʜʦʢʨʝʤʣʶʶʯʠʩʴ, ʧʨʠʣʷʛʘʣʘ ʜʦ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 8.6).  
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ʈʠʩ. 8.5. ɿʨʽʣʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ʯʝʨʝʟ 3 ʜʥʽ 

ʚʽʜ ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʬʽʙʨʦʙʣʘʩʪʠ; 2 ï ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; 3 ï ʢʨʦʚʦʥʦʩʥʽ 

ʤʽʢʨʦʩʫʜʠʥʠ. 

 

ʈʠʩ. 8.6. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 3 ʜʥʽ ʚʽʜ 

ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʥʝʢʨʦʪʠʯʥʽ ʤʘʩʠ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ; 2 ï ʚʨʦʩʪʘʥʥʷ 

ʝʧʽʜʝʨʤʽʩʫ ʚ ʨʘʥʦʚʠʡ ʜʝʬʝʢʪ; 3 ï ʜʽʣʷʥʢʠ ʛʽʧʝʨʪʨʦʬʽʾ ʝʧʽʜʝʨʤʽʩʫ; 4 ï ʜʝʨʤʘ. 
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ʂʽʨʢʘ ʥʝ ʫʪʚʦʨʶʚʘʣʘʩʷ. ʉʝʨʝʜ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ ʚʽʜʤʽʯʘʣʘʩʴ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ, ʷʢʽ ʤʽʩʮʷʤʠ ʬʦʨʤʫʚʘʣʠ ʦʩʝʨʝʜʢʦʚʽ ʩʢʫʧʯʝʥʥʷ. 

ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʤʘʣʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʠ 

ʥʘʷʚʥʽ ʢʣʽʪʠʥʠ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʬʽʙʨʦʙʣʘʩʪʠ, ʤʽʩʪʠʣʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ. ʅʘ ʙʘʛʘʪʴʦʭ ʜʽʣʷʥʢʘʭ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʙʫʣʘ ʜʦʩʠʪʴ 

ʟʨʽʣʘ. ʅʘʷʚʥʝ ʚʨʦʩʪʘʥʥʷ ʝʧʽʪʝʣʽʶ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʽʜʜʽʣʘʭ ʫ ʟʦʥʫ ʫʰʢʦʜʞʝʥʥʷ ʪʘ 

ʛʽʧʝʨʪʨʦʬʽʷ ʦʩʪʘʥʥʴʦʛʦ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘ ʯʽʪʢʫ ʤʝʞʫ ʟ ʜʝʨʤʦʶ ʽ 

ʪʢʘʥʠʥʘʤʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ. ʇʨʦʩʪʝʞʫʚʘʚʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʣʦʜʦʾ ʛʨʘʥʫʣʷʮʽʡʥʦʾ 

ʪʢʘʥʠʥʠ ʜʦ ʟʨʽʣʦʾ ʧʦ ʛʣʠʙʠʥʽ ʜʝʬʝʢʪʫ. 

ʏʝʨʝʟ 9 ʜʥʽʚ ʫ ʢʦʥʪʨʦʣʽ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʥʦʩʥʦ ʪʦʥʢʦʶ 

ʢʽʨʢʦʶ,    ̫ ʢʘ    ʨʦʟʪʘʰʦʚʘʥʘ    ʥʘ   ʧʦʚʝʨʭʥʽ   ʛʨʘʥʫʣʷʮʽʡʥʦʾ   ʪʢʘʥʠʥʠ   (ʨʠʩ.  8.7).  

 

ʈʠʩ. 8.7. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 9 ʜʥʽʚ ʚʽʜ ʤʦʤʝʥʪʫ 

ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʥʝʢʨʦʪʠʯʥʽ ʤʘʩʠ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ; 2 ï ʤʦʣʦʜʘ 

ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ; 3 ï ʟʨʽʣʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ. 

 

ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʮʽʣʢʦʤ ʟʘʧʦʚʥʶʚʘʣʘ ʜʝʬʝʢʪ, ʤʽʩʪʠʣʘ ʜʫʞʝ ʙʘʛʘʪʦ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʟʫʩʪʨʽʯʘʣʠʩʷ ʷʢ ʢʣʽʪʠʥʠ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘʢ ʽ 

ʬʽʙʨʦʙʣʘʩʪʠ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ 
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ʚʨʦʩʪʘʥʥʷ ʝʧʽʪʝʣʽʶ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʽʜʜʽʣʘʭ ʫ ʟʦʥʫ ʫʰʢʦʜʞʝʥʥʷ. ɻʨʘʥʫʣʷʮʽʡʥʘ 

ʪʢʘʥʠʥʘ ʥʝ ʫʪʚʦʨʶʚʘʣʘ ʯʽʪʢʦʾ ʤʝʞʽ ʟ ʜʝʨʤʦʶ ʽ ʤ'ʷʟʘʤʠ. ɺʠʨʘʟʥʦ ʧʨʦʩʪʝʞʫʚʘʚʩʷ 

ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʣʦʜʦʾ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʜʦ ʟʨʽʣʦʾ ʧʦ ʛʣʠʙʠʥʽ ʜʝʬʝʢʪʫ. 

ʋ ʤʽʢʨʦʧʨʝʧʘʨʘʪʘʭ ʨʘʥʠ, ʷʢʫ ʦʙʨʦʙʣʷʣʠ ʦʩʥʦʚʦʶ ʛʝʣʶ, ʯʝʨʝʟ 9 ʜʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʽʜʥʦʩʥʦ ʪʦʚʩʪʘ ʟʦʥʘ ʥʝʢʨʦʟʫ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʢʘʥʠʥʥʠʤ ʜʝʪʨʠʪʦʤ ʟ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʡʪʨʦʬʽʣʽʚ (ʨʠʩ. 8.8). ɺʦʥʘ ʨʠʭʣʦ, ʯʘʩʪʢʦʚʦ ʚʽʜʦʢʨʝʤʣʶʶʯʠʩʴ, 

ʧʨʠʣʷʛʘʣʘ ʜʦ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ. ʂʽʨʢʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʨʘʞʝʥʘ. ɻʨʘʥʫʣʷʮʽʡʥʘ 

ʪʢʘʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ ʰʘʨ ʚʽʜʥʦʩʥʦ ʯʽʪʢʦ ʚʽʜʤʝʞʦʚʘʥʠʡ ʚʽʜ 

ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʝʨʤʠ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʤʽʩʪʠʣʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ ʽ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʟʫʩʪʨʽʯʘʣʠʩʷ ʷʢ ʢʣʽʪʠʥʠ 

ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʘʢ ʽ ʬʽʙʨʦʙʣʘʩʪʠ, ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʽʜʜʽʣʘʭ ï ʙʘʛʘʪʦ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. ɿʨʽʣʽʰʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ 

ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ.  

 

ʈʠʩ. 8.8. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʩʥʦʚʠ ʛʝʣʶ ʯʝʨʝʟ 9 ʜʥʽʚ ʚʽʜ 

ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʥʝʢʨʦʪʠʯʥʽ ʤʘʩʠ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ; 2 ï ʤʦʣʦʜʘ 

ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ; 3 ï ʟʨʽʣʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ. 
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ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʯʝʨʝʟ 9 ʜʥʽʚ ʫ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ 

ʨʘʥ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʥʦʩʥʦ ʪʦʥʢʦʶ ʢʽʨʢʦʶ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ 

ʧʦʚʝʨʭʥʽ ʜʝʬʝʢʪʫ, ʯʘʩʪʢʦʚʦ ʚʽʜ ʥʴʦʛʦ ʚʽʜʦʢʨʝʤʣʝʥʘ (ʨʠʩ. 8.9). ʉʘʤ ʨʘʥʦʚʠʡ ʜʝʬʝʢʪ 

ʮʽʣʢʦʤ ʟʘʧʦʚʥʝʥʠʡ ʛʨʘʥʫʣʷʮʽʡʥʦʶ ʪʢʘʥʠʥʦʶ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʤʽʩʪʠʣʘ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʪʘ ʬʽʙʨʦʙʣʘʩʪʠʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʜʽʣʷʥʦʢ, ʜʝ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʙʫʣʘ ʜʦʩʠʪʴ ʟʨʽʣʘ. ʅʘʷʚʥʝ ʚʨʦʩʪʘʥʥʷ ʝʧʽʪʝʣʽʶ ʚ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʽʜʜʽʣʘʭ ʫ ʟʦʥʫ ʫʰʢʦʜʞʝʥʥʷ ʟ ʛʽʧʝʨʪʨʦʬʽʻʶ ʦʩʪʘʥʥʴʦʛʦ. 

ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ ʧʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʠ ʫʪʚʦʨʶʚʘʣʘ ʯʽʪʢʫ ʤʝʞʫ ʟ ʜʝʨʤʦʶ ʽ 

ʤ'ʷʟʘʤʠ. ʇʨʦʩʪʝʞʫʚʘʚʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʣʦʜʦʾ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʜʦ ʟʨʽʣʦʾ ʧʦ 

ʛʣʠʙʠʥʽ ʜʝʬʝʢʪʫ, ʫ ʛʣʠʙʦʢʠʭ ʚʽʜʜʽʣʘʭ ʥʘ ʟʥʘʯʥʦʤʫ ʧʨʦʪʷʟʽ ʤʘʣʦ ʤʽʩʮʝ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʝ ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʠʣʷʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ. 

 

ʈʠʩ. 8.9. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʘʟʽ ʧʘʥʪʝʥʦʣʫ ʯʝʨʝʟ 9 ʜʥʽʚ 

ʚʽʜ ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ400. 

1 ï ʜʝʨʤʘ; 2 ï ʟʨʽʣʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ. 

 

ʏʝʨʝʟ 9 ʜʥʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʛʝʣʶ ɽʄɻʇʉ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʚʽʜʩʫʪʥʷ (ʨʠʩ. 8.10). 

ɼʝʬʝʢʪ ʙʫʚ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʠʡ ʟʜʝʙʽʣʴʰʦʛʦ ʟʨʽʣʦʶ ʛʨʘʥʫʣʷʮʽʡʥʦʶ ʪʢʘʥʠʥʦʶ ʽ 

ʧʦʢʨʠʪʠʡ ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʧʣʦʩʢʠʤ ʦʨʦʛʦʚʽʚʘʶʯʠʤ ʝʧʽʪʝʣʽʻʤ, ʚ ʷʢʦʤʫ ʜʦʙʨʝ 
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ʚʠʨʘʞʝʥʽ ʚʩʽ ʰʘʨʠ. ɿʘ ʪʦʚʱʠʥʦʶ ʚʽʥ ʧʦʤʽʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʥʝʟʤʽʥʝʥʦʛʦ, 

ʚʽʜʙʫʣʘʩʷ ʧʦʚʥʘ ʝʧʽʪʝʣʽʟʘʮʽʷ ʨʘʥʠ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ, ʱʦ ʟʘʧʦʚʥʶʚʘʣʘ ʨʘʥʦʚʠʡ 

ʜʝʬʝʢʪ, ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʽʪʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ 

ʤʦʣʦʜʽ ʬʽʙʨʦʙʣʘʩʪʠ, ʨʦʟʚʠʥʝʥʠʤ ʚʦʣʦʢʥʠʩʪʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ ʢʘʧʽʣʷʨʥʦʛʦ ʪʠʧʫ. ɿʨʽʣʽʰʘ ʪʢʘʥʠʥʘ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʴ ʧʦ 

ʧʝʨʠʬʝʨʽʾ ʨʫʙʮʷ, ʫ ʮʝʥʪʨʽ ʟʫʩʪʨʽʯʘʣʠʩʷ ʜʽʣʷʥʢʠ ʤʝʥʰ ʟʨʽʣʽ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ 

ʙʫʣʘ ʜʫʞʝ ʯʽʪʢʦ ʚʽʜʤʝʞʦʚʘʥʘ ʚʽʜ ʜʝʨʤʠ ʪʘ ʤ'ʷʟʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ. 

 

ʈʠʩ. 8.10. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʣʶ ɽʄɻʇʉ ʯʝʨʝʟ 9 ʜʥʽʚ ʚʽʜ 

ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʤʦʣʦʜʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ; 2 ï ʟʨʽʣʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ. 

 

ʏʝʨʝʟ 13 ʜʥʽʚ ʫ ʢʦʥʪʨʦʣʽ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʽʨʢʦʶ, ʱʦ 

ʚʽʜʦʢʨʝʤʠʣʘʩʷ (ʨʠʩ. 7.11). ɼʝʬʝʢʪ ʙʫʚ ʮʽʣʢʦʤ ʟʘʧʦʚʥʝʥʠʡ ʨʫʙʮʝʚʦʶ ʪʢʘʥʠʥʦʶ, ʷʢʘ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʾ ʥʝʟʤʽʥʝʥʦʾ ʜʝʨʤʠ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ ʪʘ ʤʝʥʰ ʨʦʟʚʠʥʝʥʠʤ ʚʦʣʦʢʥʠʩʪʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ. ʆʧʠʩʘʥʠʡ ʨʫʙʝʮʴ ʟʘʡʤʘʚ ʧʨʠʙʣʠʟʥʦ ʚʩʶ ʪʦʚʱʠʥʫ ʜʝʨʤʠ, ʥʝ 

ʧʦʰʠʨʶʚʘʚʩʷ ʥʘ ʪʢʘʥʠʥʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ. ʈʫʙʝʮʴ ʙʫʚ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʠʡ 

ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʧʣʦʩʢʠʤ ʝʧʽʪʝʣʽʻʤ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʣʠʩʷ ʙʘʟʘʣʴʥʠʡ ʽ ʰʠʧʫʚʘʪʠʡ, ʜʦ 

ʢʽʥʮʷ ʥʝ ʩʬʦʨʤʦʚʘʥʠʡ, ʰʘʨʠ ʟʽ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʦʶ ʤʝʞʝʶ ʤʽʞ ʥʠʤʠ; ʟʝʨʥʠʩʪʠʡ ʽ 
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ʨʦʛʦʚʠʡ ʰʘʨʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ʈʫʙʝʮʴ ʩʬʦʨʤʦʚʘʥʠʡ ʥʘ ʤʽʩʮʽ ʜʝʬʝʢʪʫ, ʙʫʚ ʚʽʜʥʦʩʥʦ 

ʰʠʨʦʢʠʡ ʟʘ ʧʨʦʪʷʞʥʽʩʪʶ, ʤʽʩʪʠʚ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ 

ʢʣʽʪʠʥʠ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟ ʨʦʟʚʠʥʝʥʠʤ ʚʦʣʦʢʥʠʩʪʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ. ɿʨʽʣʽʰʘ ʪʢʘʥʠʥʘ ʚʠʟʥʘʯʘʣʘʩʷ ʧʦ 

ʧʝʨʠʬʝʨʽʾ ʨʫʙʮʷ ʽ ʚ ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ, ʤʝʞʘ ʟ ʥʝʟʤʽʥʝʥʦʶ ʜʝʨʤʦʶ ʙʫʣʘ ʚʠʨʘʞʝʥʘ 

ʜʦʙʨʝ. 

 

ʈʠʩ. 8.11. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʚ ʢʦʥʪʨʦʣʽ ʯʝʨʝʟ 13 ʜʥʽʚ ʚʽʜ ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ 

ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʝʧʽʜʝʨʤʽʩ; 2 ï ʨʫʙʝʮʴ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ; 3 ï ʥʝʟʤʽʥʝʥʘ ʜʝʨʤʘ; 4 ï ʩʘʣʴʥʘ ʟʘʣʦʟʘ. 

 

ʏʝʨʝʟ 13 ʜʥʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʩʥʦʚʠ ʛʝʣʶ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ ʧʦʚʥʽʩʪʶ 

ʚʽʜʩʫʪʥʷ (ʨʠʩ. 8.12). ɼʝʬʝʢʪ ʮʽʣʢʦʤ ʟʘʧʦʚʥʝʥʠʡ ʤʦʣʦʜʦʶ ʨʫʙʮʝʚʦʶ ʪʢʘʥʠʥʦʶ, ʷʢʘ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʾ ʥʝʟʤʽʥʝʥʦʾ ʜʝʨʤʠ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ ʪʘ ʤʝʥʰ ʨʦʟʚʠʥʝʥʠʤ ʚʦʣʦʢʥʠʩʪʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ. ʈʫʙʝʮʴ ʟʘʡʤʘʚ ʧʨʠʙʣʠʟʥʦ ʚʩʶ ʪʦʚʱʠʥʫ ʜʝʨʤʠ, ʥʝ ʧʦʰʠʨʶʚʘʚʩʷ ʥʘ 

ʪʢʘʥʠʥʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ. ɺʽʥ ʙʫʚ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʠʡ ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʧʣʦʩʢʠʤ 

ʦʨʦʛʦʚʽʚʘʶʯʠʤ ʝʧʽʪʝʣʽʻʤ, ʫ ʷʢʦʤʫ ʚʠʟʥʘʯʘʣʠʩʷ ʚʩʽ ʰʘʨʠ ʟ ʥʝʯʽʪʢʠʤʠ ʤʝʞʘʤʠ. 

ɿʝʨʥʠʩʪʠʡ ʰʘʨ ʙʫʚ ʪʦʥʢʠʡ, ʚʠʨʘʞʝʥʠʡ ʩʣʘʙʢʦ. ʈʦʛʦʚʠʡ ʰʘʨ  ï ʯʘʩʪʢʦʚʦ 

ʜʝʩʢʚʘʤʦʚʘʥʠʡ. ʅʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʩʘʤ ʝʧʽʪʝʣʽʡ ʚʽʜʦʢʨʝʤʣʝʥʠʡ ʚʽʜ ʨʫʙʮʷ. ʈʫʙʝʮʴ 
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ʥʘ ʤʽʩʮʽ ʜʝʬʝʢʪʫ ʚʽʜʥʦʩʥʦ ʰʠʨʦʢʠʡ ʟʘ ʧʨʦʪʷʞʥʽʩʪʶ, ʤʽʩʪʠʚ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʣʽʪʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ ʬʽʙʨʦʙʣʘʩʪʠ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʨʦʟʚʠʥʝʥʠʤ 

ʚʦʣʦʢʥʠʩʪʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʨʦʚʦʥʦʩʥʠʭ ʤʽʢʨʦʩʫʜʠʥ. ɿʨʽʣʽʰʘ 

ʪʢʘʥʠʥʘ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʚ ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ, ʤʝʞʘ ʟ ʥʝʟʤʽʥʝʥʦʶ ʜʝʨʤʦʶ ʙʫʣʘ 

ʚʠʨʘʟʥʘ. 

 

ʈʠʩ. 8.12. ɼʽʣʷʥʢʘ ʨʘʥʦʚʦʛʦ ʜʝʬʝʢʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʠ ʛʝʣʶ ʯʝʨʝʟ 13 ʜʥʽʚ ʚʽʜ 

ʤʦʤʝʥʪʫ ʥʘʥʝʩʝʥʥʷ ʨʘʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ. ʭ100. 

1 ï ʨʫʙʝʮʴ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ; 2 ï ʥʝʟʤʽʥʝʥʘ ʜʝʨʤʘ. 

 

ʏʝʨʝʟ 13 ʜʥʽʚ ʣʽʢʫʚʘʥʥʷ ʨʘʥʠ ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟʦʥʘ ʥʝʢʨʦʟʫ ʙʫʣʘ 

ʚʽʜʩʫʪʥʷ ʧʦʚʥʽʩʪʶ (ʨʠʩ. 8.13). ɼʝʬʝʢʪ ʮʽʣʢʦʤ ʟʘʧʦʚʥʝʥʠʡ ʨʫʙʮʝʚʦʶ ʪʢʘʥʠʥʦʶ, ʷʢʘ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʾ ʥʝʟʤʽʥʝʥʦʾ ʜʝʨʤʠ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʤʝʥʰ ʨʦʟʚʠʥʝʥʠʤ ʚʦʣʦʢʥʠʩʪʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʈʫʙʝʮʴ ʙʫʚ ʚʢʨʠʪʠʡ 

ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʧʣʦʩʢʠʤ ʦʨʦʛʦʚʽʚʘʶʯʠʤ ʝʧʽʪʝʣʽʻʤ, ʫ ʷʢʦʤʫ ʻ ʚʩʽ ʰʘʨʠ ʟʽ ʩʣʘʙʢʦ 

ʚʠʨʘʞʝʥʠʤʠ ʤʝʞʘʤʠ ʤʽʞ ʥʠʤʠ. ɿʘ ʪʦʚʱʠʥʦʶ ʝʧʽʪʝʣʽʡ ʧʦʤʽʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʥʝʟʤʽʥʝʥʦʛʦ. ɺʽʜʙʫʣʘʩʷ ʝʧʽʪʝʣʽʟʘʮʽʷ ʨʘʥʠ, ʘʣʝ ʪʨʘʧʣʷʣʠʩʷ ʜʽʣʷʥʢʠ, ʜʝ ʝʧʽʪʝʣʽʡ 

ʚʽʜʩʫʪʥʽʡ. ʈʫʙʝʮʴ ʥʘ ʤʽʩʮʽ ʜʝʬʝʢʪʫ ʙʫʚ ʚʽʜʥʦʩʥʦ ʰʠʨʦʢʠʡ, ʤʽʩʪʠʚ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʣ̔ʪʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʣʠ ʤʦʣʦʜʽ ʬʽʙʨʦʙʣʘʩʪʠ, ʟ ʨʦʟʚʠʥʝʥʠʤ 

ʚʦʣʦʢʥʠʩʪʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ɺ̔ ʜʤʽʯʘʣʘʩʴ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ 


