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ɿʙʽʨʥʠʢ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣʠ VI ʄʽʞʥʘʨʦʜʥʦʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ: 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè , ʻ ʥʝʬʘʭʦʚʠʤ ʥʘʫʢʦʚʠʤ ʚʠʜʘʥʥʷʤ, ʷʢʝ ʚʠʩʚʽʪʣʶʻ ʪʝʦʨʝʪʠʯʥʽ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ (ʜʦʢʪʦʨʘʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ), ʣʽʢʘʨʽʚ-

ʧʨʘʢʪʠʢʽʚ, ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟ ʽʩʪʦʨʽʾ ʩʪʘʥʦʚʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʩʚʽʪʦʚʦʾ ʤʦʨʬʦʣʦʛʽʾ, 

ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʥʘʫʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʤʝʜʠʮʠʥʽ; ʢʣʽʥʽʯʥʠʭ, ʜʽʘʛʥʦʩʪʠʯʥʠʭ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ; ʮʠʬʨʦʚʠʭ 
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ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚ ʩʚʽʪʽ.  

ɼʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ (ʧʝʜʘʛʦʛʽʯʥʠʭ) ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʩʫʯʘʩʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʥʘʫʢʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʝʜʠʮʠʥʽ; ʢʣʽʥʽʯʥʠʭ, ʜʽʘʛʥʦʩʪʠʯʥʠʭ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʢʣʽʥʽʯʥʦʾ 

ʤʝʜʠʮʠʥʠ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʝʜʠʯʥʫ ʥʘʫʢʫ, ʧʨʘʢʪʠʢʫ ʽ ʦʩʚʽʪʫ; ʨʝʘʣʽʟʘʮʽʾ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚ ʩʚʽʪʽ. 
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ȾɆɓɔɈɓɫ ɐɔɑɋɉɎ, Ɋɔɖɔɉɫ əɝɆɗɓɎɐɎ ɐɔɓɚɋɖɋɓɜɫɬ, ɉɔɗɘɫ! 
ȷɢɔɉɔɊɓɫ ɒɎ ɒɆɩɒɔ əɓɫɐɆɑɢɓə ɒɔɌɑɎɈɫɗɘɢ ɍɫɇɖɆɘɎɗɥ ɖɆɍɔɒ, ɟɔɇ ɈɫɊɍɓɆɝɎɘɎ ȨɗɋɗɈɫɘɓɫɏ Ɋɋɓɢ 

ɆɓɆɘɔɒɫɬ, ɥɐɎɏ ɟɔɖɔɐə ɕɖɔɛɔɊɎɘɢ 15 ɌɔɈɘɓɥ ɓɆ ɝɋɗɘɢ ɈɎɊɆɘɓɔɉɔ Ɉɝɋɓɔɉɔ ȦɓɊɖɋɆɗɆ ȨɋɍɆɑɫɥ. 

ȦɓɆɘɔɒɫɥ ï ɜɋ ɔɗɓɔɈɆ ɒɋɊɎɜɎɓɎ ɘɆ ɇɆɉɆɘɢɔɛ ɫɓɞɎɛ ɗɚɋɖ Ɋɫɥɑɢɓɔɗɘɫ ɑɤɊɎɓɎ, ɫ ɥɐ ɐɆɍɆɈ 

ȩɫɕɔɐɖɆɘ:òȱɤɊɗɢɐɋ ɘɫɑɔ ï ɜɋ ɐɓɎɉɆ, Ɉ ɥɐɫɏ ɓɆɕɎɗɆɓɔ Ɉɗɋ, ɟɔ ɕɔɘɖɫɇɓɔ ɍɓɆɘɎ ɕɖɔ ɑɤɊɎɓəò. ȧɋɍ 

ɍɓɆɓɓɥ ɆɓɆɘɔɒɫɬ ɒɎ ɓɋ ɒɔɌɋɒɔ ɍɖɔɍəɒɫɘɎ, ɥɐ ɚəɓɐɜɫɔɓəɩ ɜɋɏ ɈɎɘɔɓɝɋɓɎɏ ɒɋɛɆɓɫɍɒ, ɥɐ 

ɊɫɆɉɓɔɗɘəɈɆɘɎ ɍɆɛɈɔɖɤɈɆɓɓɥ ɘɆ ɕɖɔɈɔɊɎɘɎ ɑɫɐəɈɆɓɓɥ. Ʌ ɇ ɗɐɆɍɆɈ, ɟɔ ȦɓɆɘɔɒɫɥ ï ɜɋ ɐɑɤɝ Ɋɔ 

ɖɔɍəɒɫɓɓɥ ɈɗɋɗɈɫɘə.  

ȷɢɔɉɔɊɓɫ ɒɎ ɕɖɔɈɔɊɎɒɔ ɈɌɋ ɞɔɗɘə ɒɫɌɊɎɗɜɎɕɑɫɓɆɖɓə ɓɆəɐɔɈɔ-ɕɖɆɐɘɎɝɓə ɐɔɓɚɋɖɋɓɜɫɤ. ȭɆ 

ɜɫ ɞɫɗɘɢ ɖɔɐɫɈ ɒɎ ɗɘɆɑɎ ɗɈɫɊɐɆɒɎ ɇɆɉɆɘɢɔɛ ɓɆəɐɔɈɎɛ ɊɔɕɔɈɫɊɋɏ, ɊɎɗɐəɗɫɏ ɘɆ ɖɫɍɓɔɒɆɓɫɘɓɎɛ 

ɍɓɆɏɔɒɗɘɈ ɒɫɌ ɓɆəɐɔɈɜɥɒɎ ɘɆ ɔɗɈɫɘɥɓɆɒɎ ɖɫɍɓɎɛ əɗɘɆɓɔɈ ɘɆ ɐɖɆɬɓ. ȼɥ ɐɔɓɚɋɖɋɓɜɫɥ ɗɘɆɑɆ 

ɈɆɌɑɎɈɔɤ ɕɑɆɘɚɔɖɒɔɤ Ɋɑɥ ɔɇɒɫɓə ɍɓɆɓɓɥɒɎ, ɊɔɗɈɫɊɔɒ ɘɆ ɫɓɓɔɈɆɜɫɥɒɎ, Ɇ ɘɆɐɔɌ ɇɋɍɕɋɖɋɖɈɓɔɉɔ 

ɕɖɔɚɋɗɫɏɓɔɉɔ ɖɔɍɈɎɘɐə Ɋɑɥ ɑɫɐɆɖɫɈ ɘɆ ɒɋɊɎɝɓɎɛ ɕɖɆɜɫɈɓɎɐɫɈ.  

Ȩ ȹɐɖɆɬɓɫ ɫɗɓəɩ ɊɋɐɫɑɢɐɆ ɆɓɆɘɔɒɫɝɓɎɛ ɞɐɫɑ ɫ ɈɔɓɎ ɔɇôɩɊɓəɤɘɢ ɘɆɑɆɓɔɈɎɘɎɛ ɓɆəɐɔɈɜɫɈ, 

ɈɎɐɑɆɊɆɝɫɈ ɘɆ ɗɘəɊɋɓɘɫɈ, ɥɐɫ ɖɆɍɔɒ ɗɘɈɔɖɤɤɘɢ ɓɔɈɫ ɉɔɖɎɍɔɓɘɎ Ɉ ɒɋɊɎɝɓɫɏ ɓɆəɜɫ. ȷɢɔɉɔɊɓɫ, Ɉ əɒɔɈɆɛ 

ɈɫɏɓɎ, ɒɎ ɇɆɝɎɒɔ, ɥɐ ɓɆɞɫ ɘɔɈɆɖɎɗɘɈɆ ɗɘɎɐɆɤɘɢɗɥ ɍ ɈɋɑɎɐɎɒɎ ɈɎɕɖɔɇəɈɆɓɓɥɒɎ, Ɇɑɋ ɈɔɊɓɔɝɆɗ ɫ ɍ 

ɓɋɏɒɔɈɫɖɓɎɒɎ ɒɔɌɑɎɈɔɗɘɥɒɎ Ɋɑɥ ɍɖɔɗɘɆɓɓɥ. 

ȧɆɉɆɘɔ ɍ ɓɆɞɎɛ ɐɔɑɋɉ, ɓɆ ɌɆɑɢ, ɍɆɉɎɓəɑɎ, ɕɫɞɑɎ ɓɆ ɚɖɔɓɘ Ɇɇɔ ɍɒəɞɋɓɫ ɇəɑɎ ɍɆɑɎɞɎɘɎ 

ɐɖɆɬɓə Ɉ ɕɔɞəɐɆɛ ɇɋɍɕɋɐɎ. Ȧɑɋ ɓɆɈɫɘɢ ə ɜɫ ɈɆɌɐɫ ɝɆɗɎ ɒɎ ɕɖɔɊɔɈɌəɩɒɔ ɗɈɔɤ ɓɆəɐɔɈə Ɋɫɥɑɢɓɫɗɘɢ, 

ɓɆɈɝɆɩɒɔɗɥ, ɍɆɛɎɟɆɩɒɔ ɊɎɗɋɖɘɆɜɫɬ ɘɆ ɔɘɖɎɒəɩɒɔ ɉɖɆɓɘɎ ɓɆ ɊɔɗɑɫɊɌɋɓɓɥ. ȼɋ ɗɈɫɊɝɎɘɢ ɕɖɔ ɩɊɓɫɗɘɢ, 

ɈɍɆɩɒɔɕɔɈɆɉə, ɗɘɫɏɐɫɗɘɢ ɫ ɈɫɊɈɆɉə əɐɖɆɬɓɗɢɐɎɛ ɓɆəɐɔɈɜɫɈ, ɥɐɫ ɕɖɔɊɔɈɌəɤɘɢ ɈɓɔɗɎɘɎ ɗɈɫɏ Ɉɓɋɗɔɐ ə 

ɖɔɍɈɎɘɔɐ ɓɆɞɔɬ ɐɖɆɬɓɎ. 

ȷɢɔɉɔɊɓɫ ɒɎ ɒɆɩɒɔ ɒɔɌɑɎɈɫɗɘɢ ɔɇôɩɊɓɆɘɎ ɍəɗɎɑɑɥ Ɉɗɫɛ ɓɆəɐɔɈɎɛ ɞɐɫɑ, ɘɔɈɆɖɎɗɘɈ, ɗɕɫɑɢɓɔɘ, 

ɗɘɈɔɖɤɤɝɎ ɩɊɎɓə ɒɋɖɋɌə ɕɫɊɘɖɎɒɐɎ ɘɆ ɗɕɫɈɕɖɆɜɫ. ȼɋ ɓɋ ɕɖɔɗɘɔ ɗɕɫɑɢɓɔɘɎ -  ɜɋ ɗɕɫɑɢɓɔɘɎ, ɥɐɫ 

ɌɎɈəɘɢ ɫ ɊɎɛɆɤɘɢ ɓɆəɐɔɤ, Ɋɋ ɐɔɌɋɓ əɝɆɗɓɎɐ ɒɆɩ ɍɓɆɝɋɓɓɥ. ȶɆɍɔɒ ɒɎ ɒɔɌɋɒɔ ɕɔɊɔɑɆɘɎ ɇəɊɢ-ɥɐɫ 

ɈɎɐɑɎɐɎ, ɖɔɍɈɎɈɆɘɎ ɓɔɈɫ ɫɊɋɬ ɘɆ ɈɕɖɔɈɆɊɌəɈɆɘɎ ɬɛ ə ɕɖɆɐɘɎɐə. 

ȷɢɔɉɔɊɓɫ ɒɎ ɘɆɐɔɌ ɒɆɩɒɔ ɔɗɔɇɑɎɈə ɓɆɉɔɊə ɈɞɆɓəɈɆɘɎ ɓɆɞɎɛ ɉɋɖɔɬɈ ï ȭɇɖɔɏɓɫ ȷɎɑɎ ȹɐɖɆɬɓɎ, 

ɥɐɫ ɟɔɊɓɥ ɗɘɔɥɘɢ ɓɆ ɍɆɛɎɗɘɫ ɓɆɞɔɬ ɓɋɍɆɑɋɌɓɔɗɘɫ ɘɆ ɘɋɖɎɘɔɖɫɆɑɢɓɔɬ ɜɫɑɫɗɓɔɗɘɫ. ȨɆɞɆ ɈɫɊɈɆɉɆ, 

ɗɆɒɔɕɔɌɋɖɘɈɆ ɘɆ ɓɋɍɑɆɒɓɎɏ Ɋəɛ ɩ ɊɌɋɖɋɑɔɒ ɓɆɘɛɓɋɓɓɥ Ɋɑɥ Ɉɗɫɛ ɓɆɗ. ȨɎ ɖɎɍɎɐəɩɘɋ ɗɈɔɬɒ ɌɎɘɘɥɒ, 

ɟɔɇ ɍɆɇɋɍɕɋɝɎɘɎ ɒɎɖ ɫ ɇɋɍɕɋɐə Ɋɑɥ ɓɆɞɎɛ ɖɔɊɎɓ ɫ ɒɆɏɇəɘɓɫɛ ɕɔɐɔɑɫɓɢ. ȲɎ ɉɑɎɇɔɐɔ ɈɊɥɝɓɫ ɈɆɒ ɍɆ 

ɈɆɞə ɗɑəɌɇə ɘɆ ɈɫɊɊɆɓɫɗɘɢ. ȲɎ ɕɔɈɎɓɓɫ ɕɫɊɘɖɎɒəɈɆɘɎ ɔɊɎɓ ɔɊɓɔɉɔ, ɆɊɌɋ ɖɆɍɔɒ ɒɎ ɗɎɑɢɓɫɞɫ.  

ȭɈɋɖɘɆɤɝɎɗɢ Ɋɔ ɗɘəɊɋɓɘɫɈ ɫ ɒɔɑɔɊɎɛ ɓɆəɐɔɈɜɫɈ ɛɔɝə ɗɐɆɍɆɘɎ, ɟɔ ɈɎ ï ɓɋ ɕɖɔɗɘɔ ɒɆɏɇəɘɓɩ 

ɔɗɈɫɘɎ, ɓɆəɐɎ, ɒɋɊɎɜɎɓɎ, ɈɎ ï ɬɛ ɋɓɋɖɉɫɥ, ɬɛ ɊɖɆɏɈ ɬ ɖɋɈɔɑɤɜɫɥ! ȨɆɞ ɋɓɘəɍɫɆɍɒ ɫ ɐɖɋɆɘɎɈɓɫɗɘɢ ɜɋ 

ɘɋ, ɟɔ ɒɔɌɋ ɍɒɫɓɎɘɎ ɔɇɑɎɝɝɥ ɒɋɊɎɜɎɓɎ. ȨɎ ɉɋɓɋɖɆɘɔɖɎ ɫɊɋɏ, ɥɐɫ ɒɔɌəɘɢ ɕɖɎɈɋɗɘɎ Ɋɔ ɓɔɈɎɛ 

Ɋɔɗɥɉɓɋɓɢ ə ɓɆəɜɫ. ȨɆɞɫ ɊɔɕɎɘɑɎɈɫɗɘɢ, ɍɆɜɫɐɆɈɑɋɓɫɗɘɢ, ɊɔɗɑɫɊɌɋɓɓɥ ɘɆ ɕɖɆɉɓɋɓɓɥ Ɋɔ ɍɓɆɓɢ ɜɋ ɘɫ 

ɫɓɗɘɖəɒɋɓɘɎ, ɥɐɫ ɍɊɆɘɓɫ ɘɖɆɓɗɚɔɖɒəɈɆɘɎ ɓɆɞ ɗɈɫɘ. ȳɋ ɇɫɏɘɋɗɥ ɒɖɫɥɘɎ ɒɆɗɞɘɆɇɓɔ, ɗɘɆɈɎɘɎ Ɇɒɇɫɘɓɫ 

ɜɫɑɫ ɘɆ ɈɘɫɑɤɈɆɘɎ ɗɈɔɬ ɫɊɋɬ Ɉ ɌɎɘɘɥ. ȨɎ ɘɫ, ɛɘɔ ɍɆɈɘɖɆ ɇəɊɋ ɚɔɖɒəɈɆɘɎ ɗɘɖɆɘɋɉɫɬ ɫ ɕɖɎɏɒɆɘɎ ɖɫɞɋɓɓɥ, 

ɥɐɫ ɈɕɑɎɓəɘɢ ɓɆ ɌɎɘɘɥ ɒɫɑɢɏɔɓɫɈ ɑɤɊɋɏ. ȨɆɞɋ ɇɆɌɆɓɓɥ ɈɝɎɘɎɗɥ, ɊɔɗɑɫɊɌəɈɆɘɎ ɫ ɗɘɆɈɎɘɎ ɍɆɕɎɘɆɓɓɥ 

ɩ ɍɆɕɔɖəɐɔɤ ɕɖɔɉɖɋɗə. ȳɋ ɒɋɓɞ ɈɆɌɑɎɈɎɒɎ ɩ ɫ ɓɆɞɫ ɈɝɎɘɋɑɫ, ɥɐɫ ɟɔɊɓɥ ɈɐɑɆɊɆɤɘɢ ɗɈɔɬ ɍɓɆɓɓɥ ɘɆ 

ɊɔɗɈɫɊ ə ɈɆɗ, ɓɆɞɫ ɒɔɑɔɊɫ Ɉɝɋɓɫ. ȨɆɞɆ ɕɖɆɜɥ, ɈɆɞɆ ɈɫɊɊɆɓɫɗɘɢ ɗɕɖɆɈɫ ɜɋ ɘɋ, ɟɔ ɖɔɇɎɘɢ ɓɆəɐə 

ɌɎɈɔɤ ɫ ɊɎɓɆɒɫɝɓɔɤ. Ȫɥɐəɤ ɈɆɒ ɍɆ ɈɆɞə ɈɆɌɑɎɈə ɖɔɑɢ ə ɈɎɛɔɈɆɓɓɫ ɒɆɏɇəɘɓɫɛ ɚɆɛɫɈɜɫɈ. 

ȴɘɌɋ, ɥ ɍɆɐɑɎɐɆɤ Ɉɗɫɛ ɈɆɗ ɆɐɘɎɈɓɔ ɊɔɑəɝɆɘɎɗɥ Ɋɔ ɔɇɉɔɈɔɖɋɓɓɥ. ȨɆɞɫ ɊəɒɐɎ, ɈɆɞɫ ɫɊɋɬ ï ɜɋ 

ɘɋ, ɟɔ ɖɔɇɎɘɢ ɓɆəɐə ɌɎɈɔɤ. ȳɋɛɆɏ ɜɥ ɐɔɓɚɋɖɋɓɜɫɥ ɗɘɆɓɋ ɕɑɆɘɚɔɖɒɔɤ Ɋɑɥ ɓɔɈɎɛ ɍɓɆɏɔɒɗɘɈ, 

ɕɆɖɘɓɋɖɗɘɈ ɫ ɓɆɘɛɓɋɓɓɥ. ȧɆɌɆɤ Ɉɗɫɒ ɕɑɫɊɓɔɬ ɖɔɇɔɘɎ, ɜɫɐɆɈɎɛ ɊɎɗɐəɗɫɏ ɫ ɓɔɈɎɛ Ɋɔɗɥɉɓɋɓɢ. ȶɆɍɔɒ 

ɒɎ ɍɒɔɌɋɒɔ ɊɔɗɥɉɘɎ ɈɋɑɎɐɎɛ ɈɎɗɔɘ! 
ȭ ɈɫɊɐɖɎɘɘɥɒ ɐɔɓɚɋɖɋɓɜɫɬ! 

RECTOR OF KH IMU  

DENYS SHYIAN  
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D EAR COLLEAGUES ,  HONORABLE GUESTS AND PARTNERS ,  
 

It is a great honor and a profound pleasure to welcome you all to the VI International 
Interdisciplinary Scientific and Practical Conference ñMedical and Biological Sciences: 
Interdisciplinary Aspect,ò devoted to the celebration of World Anatomy Day. 

Today, as we gather within the walls of Kharkiv International Medical University, we 
continue a proud academic tradition that unites generations of scientists, educators, and 
physicians around one timeless value ð the pursuit of knowledge about the human b ody 

and the preservation of human life.  
This yearôs conference carries a particularly deep meaning. It takes place in the context 

of challenges that none of us could have imagined a few years ago. The war in Ukraine has 

tested every aspect of our society ð including the sphere of higher medical education. Yet, 
amid destruction and uncertainty, we have discovered incredible resilience, unity, and 
innovation.  

Despite blackouts, air alerts, and displacement, our students and teachers have 
continued their mission. We have transformed adversity into a catalyst for progress ð 
introducing Basic Life Support training from the very first days of study, implementing 

mi litary and civil defence preparedness, and integrating artificial intelligence and digital 
simulation tools into the educational process. These steps not only sustain learning during 
war but also bring Ukrainian medical education closer to the most advance d international 

standards.  
I would like to express sincere gratitude to all our partners and friends from abroad 

for your continuous support, for academic cooperation, and for standing with us in these 

challenging times. Your participation today is a powerful symbol of solidarity an d shared 
responsibility for the future of medicine and education.  

I also warmly welcome our distinguished guests of Ukrainian universities and clinics. 

Your presence here demonstrates that science has no borders, and that even in times of 
war, intellectual exchange and collaboration remain the strongest forces of progres s. 

Let this conference become not only a platform for presenting scientific results but 

also a space for dialogue, empathy, and mutual inspiration. As we honor World Anatomy 
Day, may we remember that anatomy is not just a science of structure ð it is a scienc e of 
life itself.  

May our discussions today strengthen cooperation, deepen our understanding of the 
human body and mind, and contribute to the healing and rebuilding of Ukraineôs educational 
and scientific future.  

On behalf of the Rectorate of Kharkiv International Medical University, I wish you all 
fruitful work, meaningful discoveries, and the warm spirit of academic unity.  

Thank you ð and glory  to  Ukraine!  
V ICE RECTOR OF KH IMU  

ZHANNA DAVYDOVA  
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D EAR COLLEAGUES !  
 

Itôs a great honour of mine to be addressing you today, especially those who are in 
Kharkiv. I am absolutely delighted to be able to be with you at this conference, especially 
as Kharkiv is much in my heart, as my grandfather Serhii Tarassenko was born in Kharkiv 

at the beginning of the 20th century before he ended up as the Ukrainian refugee in France 
between the two World Wars. I studied at the University of Oxford and worked there as a 
Professor since 1996. And I was a founder of our Institute of Bioengi neering, in application 

of Engineering to Medicine in 2008 and I continue to have a research laboratory at the 
institute. Our lives changed in February 2022 at the start of a full -scale invasion of Ukraine 
by russian federation. And it was very important t hat in the UK we should try and declare a 

solidarity with Ukraine. And the way we were doing this in the University like Oxford and 
indeed every university -  is by building scholarly contacts with Ukraine. And what has 
happened for the last three and a hal f years ï more Ukrainian students and visiting 

professors than we had before. 50 Ukrainian students  study at Masterôs and Doctorates. 
And there is high support from UK parliamentarians and the British prime -minister for 
Ukrainian resilience in the face of totally unjustified aggression. And Kharkiv is much at the 

frontline, and we can see amazing pictur es of how people in Kharkiv continue to live their 
daily lives despite the bombing, despite the attacks. And this is especially true in the field 
of medicine ï as your hospitals and medical facilities continue to operate. And medical 

universities are conti nuing teaching, training future specialists and even doing scientific 
research. And what we all may do after the war finishes ï is to build the links between the 
UK universities such as Oxford University and Ukrainian universities such as Kharkiv 

International Medical University, so that we could play a part in the reconstruction of Ukraine 
after the war.  

I am delighted that your conference is continuing to explore innovative technologies 
from engineering, innovative contributions from biology that can help to develop medicine 
of the 21st century. And I am especially delighted that Reuben College is the 39t h college 

in 950 years of the history of University of Oxford, which is the college founded on the 
multidisciplinary principles ï how much we can achieve if we are working in 
multidisciplinarity such as biology, engineering and medicine. And I hope the dep th of your 

discussions today will push forward these collaborations between different disciplines and 
also that soon we are having a conference which many professionals from the UK may 
attend and help you in these wonderful endeavours. Very best wishes for  the rest of the 

conference. And I hope to see you soon either in Kharkiv or in Oxford.  
 

CBE,  FRENG FM EDSCI ,  PROFESSOR OF ELECTRICAL ENGINEERING ,   

PRESIDENT ,  REUBEN COLLEGE ,  UNIVERSITY OF OXFORD ,   

MEMBER OF THE HOUSE OF LORDS ,  LORD TEMPORAL  

L IONEL TARASSENKO  
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Ⱦ ȦȳȴȨȳȝ ȰȴȱȫȩȮ,  ȳȦȹȰȴȨȼȝ,  ȨȮȰȱȦȪȦȽȝ,  ȷȸȹȪȫȳȸȮ,  ȩȴȷȸȝ ȰȴȳȺȫȶȫȳȼȝȞ!  
ȨɫɊ ɫɒɋɓɫ ȻɆɖɐɫɈɗɢɐɔɉɔ ɔɗɋɖɋɊɐɆ ȸɔɈɆɖɎɗɘɈɆ ɆɓɆɘɔɒɫɈ, ɉɫɗɘɔɑɔɉɫɈ, ɋɒɇɖɫɔɑɔɉɫɈ ɘɆ ɘɔɕɔɉɖɆɚɔɆɓɆɘɔɒɫɈ 

ȹɐɖɆɬɓɎ ɟɎɖɔ ɈɫɘɆɤ Ɉɗɫɛ əɝɆɗɓɎɐɫɈ ɓɆɞɔɉɔ ɍɫɇɖɆɓɓɥ ð ɑɤɊɋɏ, ɝɎɩ ɌɎɘɘɥ ɓɋɖɔɍɖɎɈɓɔ ɕɔɈôɥɍɆɓɋ ɍ 
ɕɫɍɓɆɓɓɥɒ ɓɆɏɗɐɑɆɊɓɫɞɔɉɔ ɏ ɓɆɏɍɆɉɆɊɐɔɈɫɞɔɉɔ ɘɈɔɖɫɓɓɥ ɕɖɎɖɔɊɎ ð ɑɤɊɗɢɐɔɉɔ ɔɖɉɆɓɫɍɒə. ȷɢɔɉɔɊɓɫ ɒɎ 
ɈɫɊɐɖɎɈɆɩɒɔ ɐɔɓɚɋɖɋɓɜɫɤ, ɕɖɎɗɈɥɝɋɓə Ȫɓɤ ɆɓɆɘɔɒɫɬ, ɗɈɥɘə, ɥɐɋ ɈɞɆɓɔɈəɩ ɓɆəɐə, ɟɔ ɩ ɚəɓɊɆɒɋɓɘɔɒ 

əɗɫɩɬ ɒɋɊɎɜɎɓɎ, ɫ ɑɤɊɋɏ, ɥɐɫ ɕɖɎɗɈɥɘɎɑɎ ɗɈɔɩ ɌɎɘɘɥ ɗɑəɌɫɓɓɤ ɫɗɘɎɓɫ, ɓɆɈɝɆɓɓɤ ɒɆɏɇəɘɓɫɛ ɑɫɐɆɖɫɈ ɫ 
ɖɔɍɈɎɘɐə ɒɔɖɚɔɑɔɉɫɝɓɔɬ ɊəɒɐɎ Ɉ ȹɐɖɆɬɓɫ. ȼɥ ɕɔɊɫɥ ɓɋ ɕɖɔɗɘɔ ɕɖɔɚɋɗɫɏɓɋ ɗɈɥɘɔ. ȼɋ ɗɈɫɊɝɋɓɓɥ ɩɊɓɔɗɘɫ 
ɓɆəɐɔɈɔɬ ɗɕɫɑɢɓɔɘɎ, ɗɕɆɊɐɔɩɒɓɔɗɘɫ ɕɔɐɔɑɫɓɢ ɫ ɓɋɕɋɖɋɖɈɓɔɗɘɫ ɖɔɍɈɎɘɐə əɐɖɆɬɓɗɢɐɔɬ ɆɓɆɘɔɒɫɝɓɔɬ ɞɐɔɑɎ. 
ȷɢɔɉɔɊɓɫ, ɐɔɑɎ ɒɎ ɗɘɔɬɒɔ ɕɋɖɋɊ ɝɎɗɑɋɓɓɎɒɎ ɈɎɐɑɎɐɆɒɎ ð ɗɔɜɫɆɑɢɓɎɒɎ, ɔɗɈɫɘɓɫɒɎ, ɘɋɛɓɔɑɔɉɫɝɓɎɒɎ, ð 
ɔɗɔɇɑɎɈɔ ɈɆɌɑɎɈɔ ɕɆɒôɥɘɆɘɎ, ɟɔ ɆɓɆɘɔɒɫɥ ɩ ɘɎɒ ɗɘɖɎɌɓɋɒ, ɥɐɎɏ ɘɖɎɒɆɩ ɔɗɓɔɈə ɒɋɊɎɝɓɔɬ ɔɗɈɫɘɎ, ɟɔ 
ɍɆɇɋɍɕɋɝəɩ ɑɔɉɫɐə, ɗɎɗɘɋɒɓɫɗɘɢ ɫ ɉɑɎɇɎɓə ɒɋɊɎɝɓɎɛ ɍɓɆɓɢ. 
ȹɐɖɆɬɓɗɢɐɆ ɆɓɆɘɔɒɫɝɓɆ ɓɆəɐɆ ɒɆɩ ɉɑɎɇɔɐɋ ɫɗɘɔɖɎɝɓɋ ɐɔɖɫɓɓɥ, ɕɔɈôɥɍɆɓɋ ɍ ɫɒɋɓɆɒɎ ɈɎɊɆɘɓɎɛ əɝɋɓɎɛ, 

ɟɔ ɕɖɔɗɑɆɈɎɑɎ ɓɆɞə ɊɋɖɌɆɈə ɊɆɑɋɐɔ ɍɆ ɬɬ ɒɋɌɆɒɎ. ȝɒôɥ ȲɎɐɔɑɎ ȝɈɆɓɔɈɎɝɆ ȵɎɖɔɉɔɈɆ ð ɗɎɒɈɔɑ 
ɇɋɍɒɋɌɓɔɬ ɈɫɊɊɆɓɔɗɘɫ ɓɆəɜɫ, ɉəɒɆɓɫɍɒə ɘɆ ɓɔɈɆɘɔɖɗɢɐɔɉɔ ɕɫɊɛɔɊə Ɋɔ ɆɓɆɘɔɒɫɝɓɎɛ ɊɔɗɑɫɊɌɋɓɢ. ȷɆɒɋ ɏɔɉɔ 
ɕɖɆɜɫ ɍɆɕɔɝɆɘɐəɈɆɑɎ ɆɓɆɘɔɒɫɤ Ɉ ɘɖɢɔɛ ɈɎɒɫɖɆɛ, ɍɖɔɇɎɈɞɎ ɒɔɌɑɎɈɔɤ ɘɔɕɔɉɖɆɚɫɝɓə ɒɋɊɎɜɎɓə, ɇɋɍ ɥɐɔɬ 
ɓɋɒɔɌɑɎɈɔ əɥɈɎɘɎ ɗəɝɆɗɓə ɛɫɖəɖɉɫɤ. ȨɔɑɔɊɎɒɎɖ ȴɑɋɐɗɆɓɊɖɔɈɎɝ ȧɋɜ, ɈɫɊɐɖɎɈɞɎ ɔɊɓɔɏɒɋɓɓɫ ɐɑɫɘɎɓɎ 
ɐɔɖɎ ɉɔɑɔɈɓɔɉɔ ɒɔɍɐə, ɕɔɊɆɖəɈɆɈ ɗɈɫɘɔɈɫɏ ɓɋɏɖɔɓɆəɜɫ ɚəɓɊɆɒɋɓɘɆɑɢɓɫ ɍɓɆɓɓɥ, ɟɔ ɍɆɑɎɞɆɤɘɢɗɥ 
ɆɐɘəɆɑɢɓɎɒɎ ɏ ɗɢɔɉɔɊɓɫ. ȴɑɋɐɗɆɓɊɖ ȴɑɋɐɗɆɓɊɖɔɈɎɝ ȧɔɉɔɒɔɑɋɜɢ ɫ ȲɎɐɔɑɆ ȲɎɛɆɏɑɔɈɎɝ ȷɆɕɩɉɫɓ 

ɕɖɔɊɔɈɌɎɑɎ ɜɤ ɘɖɆɊɎɜɫɤ, ɍɆɐɑɆɊɆɤɝɎ ɕɫɊɈɆɑɎɓɎ əɐɖɆɬɓɗɢɐɔɬ ɞɐɔɑɎ ɒɔɖɚɔɑɔɉɫɬ, ɟɔ ɕɔɩɊɓɆɑɆ Ɉ ɗɔɇɫ 

ɘɔɝɓɫɗɘɢ ɋɐɗɕɋɖɎɒɋɓɘə, ɉɑɎɇɎɓə ɆɓɆɑɫɘɎɝɓɔɉɔ ɒɎɗɑɋɓɓɥ ɘɆ ɈɎɗɔɐə ɉəɒɆɓɫɗɘɎɝɓə ɒɫɗɫɤ. ȲɎ ɒɆɩɒɔ 
ɕɎɞɆɘɎɗɥ ɘɎɒ, ɟɔ əɐɖɆɬɓɗɢɐɆ ɆɓɆɘɔɒɫɝɓɆ ɞɐɔɑɆ ɍɆɈɌɊɎ ɕɔɩɊɓəɈɆɑɆ ɕɔɈɆɉə Ɋɔ ɘɖɆɊɎɜɫɏ ɫ ɕɖɆɉɓɋɓɓɥ Ɋɔ 
ɓɔɈɆɘɔɖɗɘɈɆ, Ɇ ɉɔɑɔɈɓɔɤ ɬɬ ɒɋɘɔɤ ɇəɑɔ ɓɋ ɕɖɔɗɘɔ ɈɎɈɝɋɓɓɥ ɗɘɖəɐɘəɖɎ ɘɫɑɆ, Ɇ ɖɔɍəɒɫɓɓɥ ɜɫɑɫɗɓɔɗɘɫ 
ɑɤɊɎɓɎ ð ɥɐ ɇɫɔɑɔɉɫɝɓɔɬ, ɗɔɜɫɆɑɢɓɔɬ ɘɆ ɊəɛɔɈɓɔɬ ɫɗɘɔɘɎ. 
ȦɓɆɘɔɒɫɥ ɜɋ ɓɋ ɑɎɞɋ ɓɆəɐɆ, ɜɋ ɒɔɈɆ, ɥɐɔɤ ɉɔɈɔɖɎɘɢ ɒɋɊɎɜɎɓɆ. ȧɋɍ ɓɋɬ ɓɋɒɔɌɑɎɈɔ ɍɖɔɍəɒɫɘɎ ɌɔɊɓə 

ɉɆɑəɍɢ ð ɈɫɊ ɘɋɖɆɕɫɬ Ɋɔ ɓɋɏɖɔɛɫɖəɖɉɫɬ, ɈɫɊ ɔɚɘɆɑɢɒɔɑɔɉɫɬ Ɋɔ ɐɆɖɊɫɔɑɔɉɫɬ. ȨɔɓɆ ɩ ɕɋɖɞɎɒ ɐɖɔɐɔɒ ə 

ɗɘɆɓɔɈɑɋɓɓɫ ɑɫɐɆɖɥ, ɚɔɖɒəɩ ɏɔɉɔ ɕɖɔɚɋɗɫɏɓɋ ɒɎɗɑɋɓɓɥ, ɘɔɝɓɫɗɘɢ, ɗɕɔɗɘɋɖɋɌɑɎɈɫɗɘɢ, ɑɔɉɫɐə. ȰɔɌɋɓ, ɛɘɔ 
ɛɔɝ ɖɆɍ ɗɘɔɥɈ ɇɫɑɥ ɆɓɆɘɔɒɫɝɓɔɉɔ ɗɘɔɑɆ, ɛɘɔ ɖɔɍɐɖɎɈɆɈ ɗɐɑɆɊɓə ɉɆɖɒɔɓɫɤ ɔɖɉɆɓɫɍɒə, ɍɓɆɩ, ɟɔ ɆɓɆɘɔɒɫɥ 
ɜɋ ɓɋ ɑɎɞɋ ɗəɛɆ ɘɋɖɒɫɓɔɑɔɉɫɥ, Ɇ ɏ ɚɫɑɔɗɔɚɫɥ ɕɫɍɓɆɓɓɥ. ȨɔɓɆ ɈɝɎɘɢ ɖɔɍəɒɫɘɎ, ɟɔ ɌɎɘɘɥ ɜɋ ɈɍɆɩɒɔɊɫɥ 
ɗɘɖəɐɘəɖ ɫ ɚəɓɐɜɫɏ, ɖɫɈɓɔɈɆɉɆ ɒɫɌ ɕɖɔɗɘɔɖɔɒ ɫ ɝɆɗɔɒ, ɟɔ ɓɆɈɫɘɢ ɓɆɏɒɋɓɞɆ ɐɑɫɘɎɓɆ ɒɆɩ ɗɈɫɏ ɞɑɥɛ, ɗɈɔɤ 
ɖɔɑɢ ə ɈɋɑɎɐɔɒə ɔɖɉɆɓɫɍɒɫ ȱɤɊɎɓɎ. 
ȷɢɔɉɔɊɓɫ ɆɓɆɘɔɒɫɝɓɆ ɓɆəɐɆ ɗɘɔɬɘɢ ɓɆ ɕɔɖɔɍɫ ɓɔɈɔɬ ɋɕɔɛɎ. ȸɋ, ɟɔ ɟɋ ɊɋɗɥɘɎɑɫɘɘɥ ɘɔɒə ɍɊɆɈɆɑɔɗɢ 

ɚɆɓɘɆɗɘɎɐɔɤ, ɗɘɆɑɔ ɖɋɆɑɢɓɫɗɘɤ: ɈɫɖɘəɆɑɢɓɫ ɆɓɆɘɔɒɫɝɓɫ ɑɆɇɔɖɆɘɔɖɫɬ, ɘɖɎɈɎɒɫɖɓɫ ɒɔɊɋɑɫ ɔɖɉɆɓɫɈ, 

ɫɓɘɋɖɆɐɘɎɈɓɫ ɈɫɍəɆɑɫɍɆɜɫɬ, ɐɔɒɕôɤɘɋɖɓɆ ɒɔɖɚɔɒɋɘɖɫɥ, ɜɎɚɖɔɈɆ ɉɫɗɘɔɑɔɉɫɥ. ȹ ɜɢɔɒə ɐɔɓɘɋɐɗɘɫ ɔɗɔɇɑɎɈɔɉɔ 
ɍɓɆɝɋɓɓɥ ɓɆɇəɈɆɩ ɕɫɊɘɖɎɒɐɆ ɒɔɑɔɊɎɛ ɓɆəɐɔɈɜɫɈ. ȨɔɓɎ ð ɓɋ ɕɖɔɗɘɔ ɕɖɔɊɔɈɌəɈɆɝɫ ɘɖɆɊɎɜɫɏ, Ɇ ɖəɞɫɏɓɆ 
ɗɎɑɆ ɖɔɍɈɎɘɐə. ȸɔɒə ɘɔɈɆɖɎɗɘɈɔ ɒɆɩ ɗɘɈɔɖɤɈɆɘɎ əɒɔɈɎ Ɋɑɥ ɬɛɓɢɔɉɔ ɍɖɔɗɘɆɓɓɥ, ɔɇɒɫɓə ɊɔɗɈɫɊɔɒ, 

ɒɫɌɓɆɖɔɊɓɔɬ ɗɕɫɈɕɖɆɜɫ, ɕəɇɑɫɐɆɜɫɏɓɔɬ ɆɐɘɎɈɓɔɗɘɫ. ȳɆɞ ɔɇɔɈôɥɍɔɐ ð ɕɫɊɘɖɎɒɆɘɎ ɘɎɛ, ɛɘɔ ɟɔɏɓɔ ɗɘɆɩ ɓɆ 
ɞɑɥɛ ɓɆəɐɎ, ɆɊɌɋ Ɉ ɬɛɓɫɛ ɖəɐɆɛ ð ɒɆɏɇəɘɓɩ əɐɖɆɬɓɗɢɐɔɬ ɒɔɖɚɔɑɔɉɫɬ. 
ȷɢɔɉɔɊɓɫɞɓɥ ɐɔɓɚɋɖɋɓɜɫɥ ð ɜɋ ɓɋ ɑɎɞɋ ɓɆəɐɔɈɆ ɕɔɊɫɥ. ȼɋ ɍəɗɘɖɫɝ ɔɊɓɔɊəɒɜɫɈ, ɒɆɏɊɆɓɝɎɐ Ɋɑɥ 

ɔɇɒɫɓə ɫɊɋɥɒɎ, ɊɌɋɖɋɑɔ ɓɆɘɛɓɋɓɓɥ ɘɆ ɓɔɈɎɛ ɕɔɝɎɓɆɓɢ. ȵɖɔɘɥɉɔɒ ɜɎɛ ɊɓɫɈ ɒɎ ɒɆɘɎɒɋɒɔ ɒɔɌɑɎɈɫɗɘɢ 

ɔɍɓɆɏɔɒɎɘɎɗɥ ɍ ɓɔɈɎɒɎ ɖɋɍəɑɢɘɆɘɆɒɎ ɊɔɗɑɫɊɌɋɓɢ, ɔɇɉɔɈɔɖɎɘɎ ɕɎɘɆɓɓɥ ɗəɝɆɗɓɔɬ ɆɓɆɘɔɒɫɝɓɔɬ 
ɘɋɖɒɫɓɔɑɔɉɫɬ, ɫɓɘɋɉɖɆɜɫɬ ɒɫɌɊɎɗɜɎɕɑɫɓɆɖɓɎɛ ɍɓɆɓɢ, əɊɔɗɐɔɓɆɑɋɓɓɥ ɒɋɘɔɊɎɐɎ ɈɎɐɑɆɊɆɓɓɥ ɒɔɖɚɔɑɔɉɫɝɓɎɛ 
ɊɎɗɜɎɕɑɫɓ ə ɒɋɊɎɝɓɎɛ əɓɫɈɋɖɗɎɘɋɘɆɛ, ɫ ɈɫɊ ɓɆɞɔɬ ɆɐɘɎɈɓɔɗɘɫ, ɍɉəɖɘɔɈɆɓɔɗɘɫ ɘɆ ɓɆəɐɔɈɔɬ ɫɓɫɜɫɆɘɎɈɎ 
ɍɆɑɋɌɎɘɢ ɖɔɍɈɎɘɔɐ əɗɫɩɬ ɒɋɊɎɝɓɔɬ ɔɗɈɫɘɎ. ȳɋɛɆɏ ɜɥ ɐɔɓɚɋɖɋɓɜɫɥ ɗɘɆɓɋ Ɋɑɥ ɓɆɗ ɒɫɗɜɋɒ ɓɔɈɎɛ ɈɫɊɐɖɎɘɘɫɈ, 
ɉɑɎɇɔɐɎɛ ɊɎɗɐəɗɫɏ ɫ ɓɆɘɛɓɋɓɓɥ, Ɇ ɗɕɫɑɢɓɆ ɕɖɆɜɥ ð ɊɌɋɖɋɑɔɒ ɉɔɖɊɔɗɘɫ ɍɆ ɓɆɞə ɕɖɔɚɋɗɫɤ. ȧɆɌɆɤ Ɉɗɫɒ 
əɝɆɗɓɎɐɆɒ ɒɫɜɓɔɉɔ ɍɊɔɖɔɈôɥ, ɘɈɔɖɝɎɛ əɗɕɫɛɫɈ, ɓɆəɐɔɈɔɬ ɕɑɫɊɓɔɗɘɫ ɘɆ ɈɫɖɎ ə ɗɎɑə ɍɓɆɓɢ. ȳɋɛɆɏ ɆɓɆɘɔɒɫɥ, 

ɥɐ ɫ ɖɆɓɫɞɋ, ɇəɊɋ ɘɎɒ ɗɈɫɘɑɔɒ, ɟɔ ɈɋɊɋ ɓɆɗ Ɋɔ ɖɔɍəɒɫɓɓɥ ɐɖɆɗɎ ɏ ɊɔɗɐɔɓɆɑɔɗɘɫ ɑɤɊɎɓɎ. 

ȩȴȱȴȨȦ ȻȦȶȰȝȨȷɂȰȴȩȴ ȴȷȫȶȫȪȰȹ ȳȦȹȰȴȨȴȩȴ ȸȴȨȦȶȮȷȸȨȦ Ȧȩȫȸ,  
ȪȴȰȸȴȶ.  ȲȫȪ.  ȳ.,  ȵȶȴȺȫȷȴȶ,  ȭȦȨȝȪȹȨȦȽ ȰȦȺȫȪȶȮ ȩȝȷȸȴȱȴȩȝȞ,  ȼȮȸȴȱȴȩȝȞ ȸȦ ȫȲȧȶȝȴȱȴȩȝȞ  

ȻȦȶȰȝȨȷɂȰȴȩȴ ȳȦȼȝȴȳȦȱɂȳȴȩȴ ȲȫȪȮȽȳȴȩȴ ȹȳȝȨȫȶȷȮȸȫȸȹ  
ȴȱɂȩȦ ȧȴɅȩȝȳȦ  
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D EAR ORGANIZING COMMITTEE ,  DISTINGUISHED COLLEAGUES ,  AND 

CONFERENCE PARTICIPANTS ,  
 

It is my genuine pleasure to take part in the opening of this conference today ð a vivid 

testimony to the resilience and unbreakable spirit of Kharkiv and of Ukraine.  

 

True partnership bonds unite our Association and this University. We are strengthening the 

English language background of Kharkiv academic community that is the gateway to introducing 

and implementing Ukrainian medical science into the global curriculum. H owever, our 

cooperation is multidimensional and goes far beyond just foreign languages. Honestly, I find it 

remarkable that Kharkiv International Medical University was the first educational institution 

with which our public organisation signed a Memorandu m of Understanding.  

 

We firmly believe that this University stands as a true example of academic excellence and 

an innovative approach to teaching and research. I am sure that all students and lecturers 

participating in this conference will agree with me that our City and Regi on are greatly benefited 

by having an institution that prepares professional doctors and scholars.  

 

In healthcare ð whether one is a surgeon or a physician, an ophthalmologist or a family 

doctor ð every branch of medicine matters, because your calling is to save lives and to protect 

health, both physical and mental. Especially in times of such challenges  as those we are currently 

facing, these professions become ever more valued and in greater demand.  

 

This conference, which we are proudly co -organising, will serve as an open forum for sharing 

good practices and groundbreaking ideas, for networking and establishing new, lasting 

partnerships ð all in the spirit of the United Nations Sustainable Developmen t Goals: ensuring 

quality education and good healthcare for all.  

 

I wish all of you a productive and inspiring conference.  

 

PRESIDENT OF THE NGO  "K HARKIV - OXFORD ASSOCIATION "  

OLEKSII ZENIAKIN  
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ʅɸʇʈʗʄ 1.  ʉʋʏɸʉʅɯ ʄʆʈʌʆʃʆɻɯʏʅɯ ʄɽʊʆɼʀ ʊɸ ʅɸʋʂʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ɺ 

ʄɽɼʀʎʀʅɯ 

DIRECTION  1.  ACTUAL  MORPHOLOGICAL  METHODS AND SCIENTIFIC  

TECHNOLOGIES  IN MEDICINE  

ɺɿɸɭʄʆɿɺôʗɿʂʀ ʄɯɾ ɺɽʃʀʏʀʅʆʖ ʆʏʅʆɻʆ ʗɹʃʋʂɸ, ʗʂ 

ʇɽʈʀʌɽʈʀʏʅʆɰ ʏɸʉʊʀʅʀ ɿʆʈʆɺʆɻʆ ɸʅɸʃɯɿɸʊʆʈʋ ʊɸ ʆʏʅʆɰ 

ʗʄʂʀ ʏɽʈɽʇʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ʄʆʈʌʆʄɽʊʈʀʏʅʆɻʆ ʊɸ 

ʂʈɸʅɯʆʄɽʊʈʀʏʅʆɻʆ ʄɽʊʆɼɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

ɸʙʜʫʣ-ʆʛʣʠ ʃ.ɺ., ʆʣʽʡʥʠʢ ʂ.ɸ., ʂʦʰʘʨʥʠʡ ɼ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

abdul-ogly@ukr.net 

ɺʩʪʫʧ. ʋʜʘʨʥʘ ʭʚʠʣʷ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʨʘʥʝʥʴ ʽ ʧʦʰʢʦʜʞʝʥʴ ʟʦʨʦʚʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ, ʷʢʘ ʥʘ ʜʚʽ ʪʨʝʪʽ ʢʦʤʙʽʥʫʶʪʴʩʷ ʟ ʧʦʨʘʥʝʥʥʷʤʠ ʽʥʰʠʭ 

ʦʙʣʘʩʪʝʡ ʪʽʣʘ. ɼʣʷ ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʩʝʨʝʜ ʫʰʢʦʜʞʝʥʴ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʰʦʢʫ ʪʘ ʧʨʦʭʦʜʞʝʥʥʷ ʭʚʠʣʴ ʯʝʨʝʟ ʦʯʥʽ ʷʤʢʠ 

ʯʝʨʝʧʘ. ʈʦʟʚʠʪʦʢ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ, ʪʷʞʢʦʩʪʽ, ʦʙôʻʤʫ ʫʰʢʦʜʞʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʘʤʦʛʦ 

ʦʯʥʦʛʦ ʷʙʣʫʢʘ, ʘ ʽ ʩʪʨʫʢʪʫʨ ʯʝʨʝʧʘ, ʷʢʽ ʚʠʧʦʚʥʶʶʪʴ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ. 

ʂʨʘʥʽʘʣʴʥʠʡ ʚʽʜʜʽʣ, ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʦʨʛʘʥ ʟʦʨʫ ʨʝʘʛʫʻ ʥʘ ʫʜʘʨʥʫ ʭʚʠʣʶ ʷʢ 

ʥʝʦʜʥʦʨʽʜʥʘ ʪʢʘʥʠʥʘ, ʪʦʤʫ ʚʥʘʩʣʽʜʦʢ ʨʽʚʥʦʛʦ ʚʧʣʠʚʫ ʽʥʝʨʮʽʾ, ʫʜʘʨʥʘ ʭʚʠʣʷ 

ʩʧʨʠʯʠʥʷʻ ʟʤʽʱʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʫ ʤʽʞ ʾʭ ʩʪʨʫʢʪʫʨʘʤʠ. ʊʦʙʪʦ ʚʠʚʯʝʥʥʷ 

ʢʨʘʥʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʯʥʦʾ ʷʤʢʠ ʫ ʥʦʨʤʽ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʫ ʟʦʨʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʷʢ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘʢ ʽ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʦʯʥʦʛʦ 

ʷʙʣʫʢʘ ʪʘ ʦʯʥʦʾ ʷʤʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʪʘ ʢʨʘʥʽʦʤʝʪʨʠʯʥʦʛʦ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ɺʩʴʦʛʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʨʘʣʦ ʫʯʘʩʪʴ 12 ʱʫʨʽʚ, ʫ ʷʢʠʭ 
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ʜʦʩʣʽʜʠʣʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʪʘ ʨʦʟʤʽʨʽʚ ʦʯʥʦʾ ʷʤʢʠ.  

ʈʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʤʠ ʙʫʣʠ ʦʧʠʩʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʦʯʥʦʾ ʷʤʢʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʪʘ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʧʨʘʚʠʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʟʦʨʫ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʣʷʛʘʶʪʴ ʫ ʟʤʽʥʽ ʾʾ 

ʨʦʟʤʽʨʫ ʪʘ ʬʦʨʤʠ ʦʯʥʦʾ ʷʤʢʠ ʚ ʱʫʨʘ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʪʘ 

ʧʦʨʦʜʠ ʱʫʨʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʰʦʾ ʧʨʘʮʽ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ 

ʚʝʣʠʯʠʥʦʶ ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʪʘ ʦʯʥʦʾ ʷʤʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʪʘ 

ʢʨʘʥʽʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʯʥʘ ʷʤʢʘ ʱʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʩʪʦʢ ʯʝʨʝʧʘ, ʤôʷʟʽʚ, ʞʠʨʦʚʠʭ ʪʢʘʥʠʥ ʪʘ 

ʽʥʰʠʭ ʩʪʨʫʢʪʫʨ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʜʦʚʝʣʠ, ʱʦ ʛʣʠʙʠʥʘ ʦʯʥʦʾ ʷʤʢʠ ʜʦ 5 

ʩʤ, ʰʠʨʠʥʘ ʾʾ ʚʭʦʜʫ ʜʦ 4 ʩʤ ʪʘ ʚʠʩʦʪʘ ï 3,5 ʩʤ, ʘ ʦʙôʻʤ ʦʯʥʦʾ ʷʤʢʠ ʩʪʘʥʦʚʠʪʴ 

30 ʩʤ3. ʆʯʥʘ ʷʤʢʘ ʻ ʢʽʩʪʢʦʚʦʶ ʧʦʨʦʞʥʠʥʦʶ, ʱʦ ʟʘʭʠʱʘʻ ʦʯʥʝ ʷʙʣʫʢʦ ʪʘ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʚʢʦʣʦ ʦʯʥʦʛʦ ʷʙʣʫʢʘ. ɺʦʥʘ ʤʘʻ ʬʦʨʤʫ ʯʦʪʠʨʠʙʽʯʥʦʾ 

ʧʽʨʘʤʽʜʠ ʟ ʟʘʢʨʫʛʣʝʥʠʤʠ ʛʨʘʥʷʤʠ. ʂʽʩʪʢʦʚʽ ʩʢʣʘʜʦʚʽ ʦʯʥʦʾ ʷʤʢʠ ʱʫʨʘ: ʚʝʨʭʥʶ 

ʩʪʽʥʢʫ ʫʪʚʦʨʶʻ ʣʦʙʥʘ ʢʽʩʪʢʘ; ʧʨʠʩʝʨʝʜʥʶ ʩʪʽʥʢʫ ʫʪʚʦʨʶʻ ʚʝʨʭʥʷ ʱʝʣʝʧʘ, 

ʨʝʰʽʪʯʘʩʪʘ ʢʽʩʪʢʘ, ʢʣʠʥʦʧʦʜʽʙʥʘ ʢʽʩʪʢʘ; ʧʝʨʝʜʥʶ ʩʪʽʥʢʫ ʫʪʚʦʨʶʻ ʟʫʙʥʘ ʢʽʩʪʢʘ; 

ʟʘʜʥʶ ʩʪʽʥʢʫ ʫʪʚʦʨʶʻ ʢʣʠʥʦʧʦʜʽʙʥʘ ʢʽʩʪʢʘ; ʥʠʞʥʶ ʩʪʽʥʢʫ ʫʪʚʦʨʶʻ ʟʫʙʥʘ ʢʽʩʪʢʘ; 

ʙʦʢʦʚʫ ʩʪʽʥʢʫ ʫʪʚʦʨʶʻ ʩʣʠʟʦʚʘ ʢʽʩʪʢʘ. ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʦʯʥʽʡ ʷʤʮʽ ʱʫʨʘ: ʦʯʥʝ ʷʙʣʫʢʦ ï ʛʦʣʦʚʥʠʡ ʦʨʛʘʥ ʟʦʨʫ; ʦʯʥʽ ʤôʷʟʠ: ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʫʭ ʦʯʥʦʛʦ ʷʙʣʫʢʘ; ʦʯʥʽ ʥʝʨʚʠ: ʧʝʨʝʜʘʶʪʴ ʩʠʛʥʘʣʠ ʟʽ ʟʦʨʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ 

ʤʦʟʢʫ; ʦʯʥʽ ʩʫʜʠʥʠ: ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʪʘ ʦʪʦʯʫʶʯʠʭ 

ʩʪʨʫʢʪʫʨ; ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ: ʟʘʭʠʱʘʻ ʪʘ ʧʽʜʪʨʠʤʫʻ ʦʨʛʘʥʠ. ʉʣʴʦʟʦʚʘ ʟʘʣʦʟʘ, ʷʢʘ 

ʤʘʻ ʥʘʟʚʫ ɻʘʨʜʝʨʦʚʦʾ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʢʫʪʽ ʦʯʥʦʾ ʦʨʙʽʪʠ, ʤʘʻ 

ʧʦʜʽʙʥʫ ʬʫʥʢʮʽʶ ʩʣʽʟʥʦʾ ʟʘʣʦʟʠ, ʧʨʦʜʫʢʫʻ ʫ ʱʫʨʽʚ ʣʽʧʽʜʠ, ʤʝʣʘʪʦʥʽʥ, ʧʦʨʬʽʨʽʥ, 

ʤʘʻ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ, ʜʞʝʨʝʣʦ ʬʝʨʦʤʦʥʽʚ ʪʘ ʚʠʨʦʙʣʷʻ ʩʣʴʦʟʠ, ʷʢʽ 

ʟʚʦʣʦʞʫʶʪʴ ʦʢʦ. ɼʦʜʘʪʢʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʦʢʘ ʫ ʱʫʨʽʚ ʥʘ ʧʨʦʪʷʟʽ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ 

ʜʦ ʧʨʦʟʨʽʚʘʥʥʷ ʩʢʣʘʜʘʻ 47%, ʘ ʜʘʣʽ, ʥʘ ʧʨʦʪʷʟʽ ʞʠʪʪʷ, ʥʘ 54%, ʧʨʠ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ 

ʪʽʣʘ ï 200 ʛʨʘʤ. ɺʘʛʘ ʦʯʝʡ ʱʫʨʘ ʚʘʞʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 112ï115 ʤʽʣʽʛʨʘʤ, ʘ ʝʢʚʘʪʦʨ 

ʧʝʨʝʪʠʥʫ ʦʢʘ 4,9ï5,0 ʤʤ. ɺʘʛʘ ʯʝʨʝʧʫ ʱʫʨʘ ʩʢʣʘʜʘʻ 4,37 Ñ 0,73 ʛʨʘʤʠ, ʘ ʚʘʛʘ 
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ʯʝʨʝʧʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʩʢʝʣʝʪʫ ʫ ʮʽʣʦʤʫ 14,97 Ñ 0,91%.  

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʜʦʩʣʽʜʠʣʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʦʯʥʦʛʦ ʷʙʣʫʢʘ, ʦʯʥʦʾ ʷʤʢʠ, ʯʝʨʝʧʘ ʪʘ ʩʢʝʣʝʪʫ ʫ ʮʽʣʦʤʫ, ʷʢʽ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʜʘʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʭʚʠʣʽ. 

 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɿʆɺʅɯʐʅʔʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʃʔʌɯɼʅʆɰ 

ʄɯʅɽʈɸʃʔʅʆɰ ɺʆɼʀ ʋ ʇɸʎɯɭʅʊɯɺ ɿ ʆʉʊɽʆɸʈʊʈʀʊʆʄ  

1, 2 ɹʘʣʘʰʦʚʘ ɯ.ɺ., 1 ʇʦʣʴʱʘʢʦʚʘ ʊ.ɺ., 1 ɻʫʱʘ ʉ.ɻ. 

1 ɼʝʨʞʘʚʥʝ ʥʝʢʦʤʝʨʮʽʡʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 

ʽʥʩʪʠʪʫʪ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʢʫʨʦʨʪʦʣʦʛʽʾ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠè,  

ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

2 ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

balashovaiv@ukr.net 

ɺʩʪʫʧ. ʆʩʪʝʦʘʨʪʨʠʪʠ ʚʝʣʠʢʠʭ ʩʫʛʣʦʙʽʚ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʡʤʘʪʠ ʧʨʦʚʽʜʥʝ 

ʤʽʩʮʝ ʚ ʢʘʪʝʛʦʨʽʾ ʪʠʤʯʘʩʦʚʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʧʨʠʯʠʥ ʽʥʚʘʣʽʜʥʦʩʪʽ ʫ 

ʣʶʜʝʡ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ. ʉʠʩʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ çɻʣʦʙʘʣʴʥʠʡ 

ʪʷʛʘʨ ʟʘʭʚʦʨʶʚʘʥʴè ʧʨʦʛʥʦʟʫʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʦʩʪʝʦʘʨʪʨʠʪʫ ʢʦʣʽʥʥʠʭ 

ʩʫʛʣʦʙʽʚ ʥʘ 74,9%, ʦʩʪʝʦʘʨʪʨʠʪʫ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʥʘ 78,6%   (Allen et al., 2022; 

GBD 2021 Osteoarthritis Collaborators, 2023). ɿʘʛʘʣʦʤ, ʧʘʮʽʻʥʪʠ ʟ ʦʩʪʝʦʘʨʪʨʠʪʦʤ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʙʦʣʶ ʚ ʩʫʛʣʦʙʘʭ, ʩʢʫʪʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ, ʱʦ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʾʭʥʴʦʛʦ ʞʠʪʪʷ (Roġkar & Hafner-Bratkoviļ, 2022).  

ʆʩʥʦʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʠʪʫ ï ʮʝ ʧʦʻʜʥʘʥʥʷ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʤʝʪʦʜʽʚ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. ʆʜʥʘʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʚʠʥʠʢʘʻ 

ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʙʘʣʴʥʝʦʪʝʨʘʧʽʾ 

(Richard et al., 2023; ʈʦlshchakova et al., 2022). ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʘʣʴʥʝʦʪʝʨʘʧʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʠʪʦʤ ʘʢʪʠʚʥʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʣʽʥʽʯʥʠʭ 
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ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʾʾ ʢʣʽʥʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʦʩʪʝʦʘʨʪʨʠʪʫ (Protano et al.,2023). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʽʜʟʝʤʥʠʭ ʩʫʣʴʬʽʜʥʠʭ ʙʦʨʥʠʭ ʩʝʨʝʜʥʴʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʭʣʦʨʠʜʥʠʭ ʥʘʪʨʽʻʚʠʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ (ʩʚʝʨʜʣʦʚʠʥʘ ˉ 516-ʨʝ ʩʝʣʘ ɹʨʫʩʥʠʮʷ 

ɺʠʞʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʠʪʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʥʘʰʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ 

ʟʥʘʭʦʜʠʣʦʩʴ 60 ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʠʪʦʤ (30 (50,0%) ʦʩʽʙ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ ï 

ʦʪʨʠʤʘʣʠ ʚʘʥʥʠ ʟ ʩʫʣʴʬʽʜʥʦʶ ʤʽʥʝʨʘʣʴʥʦʶ ʚʦʜʦʶ ʚ ʩʢʣʘʜʽ ʣʽʢʫʚʘʣʴʥʦ-

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʃʊʂ), 30 (50,0%) ʦʩʽʙ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ). 

ʆʮʽʥʶʚʘʣʠ ʜʠʥʘʤʽʢʫ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʾ ʘʥʘʣʦʛʦʚʦʾ 

ʰʢʘʣʠ ʙʦʣʶ (ɺɸʐ) ʪʘ ʘʣʛʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʃʝʢʝʥʘ, ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ 

EuroQol-5D ʪʘ çʉɸʄè (ʩʘʤʦʧʦʯʫʪʪʷ, ʘʢʪʠʚʥʽʩʪʴ, ʥʘʩʪʨʽʡ). ʉʪʘʜʽʶ ʦʩʪʝʦʘʨʪʨʠʪʫ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ D. KellgrenïLaurence. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʘʢʝʪʫ 

ʧʨʦʛʨʘʤ XLSTAT 2016. ʋʩʽ ʧʘʮʽʻʥʪʠ ʧʽʜʧʠʩʘʣʠ ʧʠʩʴʤʦʚʫ ʽʥʬʦʨʤʦʚʘʥʫ 

ʜʦʙʨʦʚʽʣʴʥʫ ʟʛʦʜʫ ʧʘʮʽʻʥʪʘ ʥʘ ʫʯʘʩʪʴ ʫ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ 

ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʃʊʂ ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʣʘ ʙʘʣʴʥʝʦʪʝʨʘʧʽʾ (ʚʘʥʥʠ ʟ 

ʩʫʣʴʬʽʜʥʦʶ ʤʽʥʝʨʘʣʴʥʦʶ ʚʦʜʦʶ). ʊʘʢ, ʟʘ ʰʢʘʣʦʶ ɺɸʐ, ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ ʙʽʣʴ ʫ ʩʫʛʣʦʙʘʭ ʧʽʜ ʯʘʩ ʨʫʭʽʚ ʟʤʝʥʰʠʚʩʷ ʚ 2,2 ʨʘʟʠ, ʪʘʢʦʞ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʚʠʨʘʞʝʥʝ ʟʤʝʥʰʝʥʥʷ ʙʦʣʶ ʫ ʩʧʦʢʦʾ, ʪʦʜʽ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʢʨʘʱʝʥʥʷ 

ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ ʚʽʜʙʫʣʦʩʷ ʣʠʰʝ ʚ 1,2 ʨʘʟʠ, ʚʽʜʧʦʚʽʜʥʦ (p<0,05); ʽʥʜʝʢʩ ʃʝʢʝʥʘ 

ʧʦʢʨʘʱʠʚʩʷ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ, ʪʦʜʽ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ï ʣʠʰʝ ʚ 

1,4 ʨʘʟʠ (p<0,05). ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʘ ʰʢʘʣʦʶ çʉɸʅè ʚʠʷʚʠʣʘ 

ʧʦʢʨʘʱʝʥʥʷ ʚ 1,4 ʨʘʟʠ ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ ʢʘʪʝʛʦʨʽʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʥʘʩʪʨʦʶ, ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ï ʚ 1,2 ʨʘʟʠ. ʊʘʢʦʞ, ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʟʘ ʚʩʽʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʰʢʘʣʦʶ EuroQol-5D. 

ɺʠʩʥʦʚʢʠ. ʂʫʨʩʦʚʝ ʟʦʚʥʽʰʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʥʥ ʟ ʧʽʜʟʝʤʥʠʤʠ ʩʫʣʴʬʽʜʥʠʤʠ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʚʦʜʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʠʪʦʤ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ 

ʾʭ ʞʠʪʪʷ. 
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ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

balashovaiv@ukr.net 

ɺʩʪʫʧ. ʂʦʨʦʥʘʚʽʨʫʩʥʘ ʭʚʦʨʦʙʘ (COVID-19) ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʷ 

ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʤʘʩʰʪʘʙʥʦʶ ʧʨʦʙʣʝʤʦʶ ʣʶʜʩʪʚʘ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʧʦʛʣʷʜʠ 

ʚʯʝʥʠʭ, ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ, ʧʨʠʢʫʪʦ ʜʦ ʧʨʦʙʣʝʤʠ ʧʦʩʪʢʦʚʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʜʦʟʚʦʣʠʣʦ ʥʘʢʦʧʠʯʠʪʠ ʯʠʤʘʣʦ ʜʘʥʠʭ, 

ʱʦʜʦ ʧʨʠʨʦʜʠ ʧʦʩʪʢʦʚʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʟʫʤʦʚʣʝʥʦʛʦ ʢʦʨʦʥʘʚʽʨʫʩʦʤ 

SARS-CoV-2 ʟ ʧʦʛʣʷʜʫ ʚʽʨʫʩʦʣʦʛʽʾ, ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ (Pal et al., 

2023; Chen et al., 2023). ʇʨʦʚʦʜʷʪʴʩʷ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʚʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʭʚʦʨʠʭ. 

ʈʽʟʥʦʤʘʥʽʪʪʷ ʧʨʦʷʚʽʚ ʪʘ ʩʠʤʧʪʦʤʽʚ ʧʦʩʪʢʦʚʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʦʩʦʙʣʠʚʦ ʫ ʭʚʦʨʠʭ 

ʷʢʽ ʚʞʝ ʤʘʶʪʴ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʦʩʪʝʦʘʨʪʨʠʪ ʨʽʟʥʦʾ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʟʘʣʠʰʘʶʪʴ ʧʨʦʙʣʝʤʫ ʘʢʪʫʘʣʴʥʦʶ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ ʟʘʟʥʘʯʝʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ 

ʭʚʦʨʠʭ (Allen et al., 2022; Chen et al., 2023, Voloshyna et al., 2023). ɺʘʞʣʠʚʠʤʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʱʦʜʦ ʤʝʪʦʜʽʚ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ, ʷʢ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ, ʦʩʦʙʣʠʚʦ ʟ ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʧʝʨʝʥʝʩʣʠ COVID-19 ʪʘ ʤʘʶʪʴ ʧʨʦʷʚʠ ʧʦʩʢʦʚʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ 

(Feldman & Mazer, 2024).  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ ʥʘ ʦʩʪʝʦʘʨʪʨʠʪ ʟ ʢʦʤʦʨʙʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʱʦ ʧʝʨʝʥʝʩʣʠ COVID-19 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʥʘʰʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ 

ʟʥʘʭʦʜʠʣʦʩʴ 62 ʧʘʮʽʻʥʪʠ ʟ ʦʩʪʝʦʘʨʪʨʠʪʦʤ ʢʦʣʽʥʥʠʭ ʪʘ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ. 

mailto:balashovaiv@ukr.net
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ɿʘʟʚʠʯʘʡ, ʦʩʪʝʦʘʨʪʨʠʪ ʙʫʚ ʧʝʨʚʠʥʥʠʤ ʘʙʦ ʚʪʦʨʠʥʥʠʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʤ ʪʘ 

ʜʠʩʧʣʘʩʪʠʯʥʠʤ, ɯ ʪʘ ɯɯ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʩʪʘʜʽʾ. ɺʩʽ ʭʚʦʨʽ ʤʘʣʠ ʢʦʤʦʨʙʽʜʥʫ 

ʧʘʪʦʣʦʛʽʶ (ʘʨʪʝʨʽʘʣʴʥʫ ʛʽʧʝʨʪʝʥʟʽʶ, ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ II ʪʠʧʫ, ʪʦʱʦ) ʪʘ ʧʝʨʝʥʝʩʝʥʠʡ ʚ ʘʥʘʤʥʝʟʽ ʙʽʣʴʰʝ 12 ʪʠʞʥʽʚ ʪʦʤʫ COVID-19 

ʟ ʧʨʦʷʚʘʤʠ ʧʦʩʪʢʦʚʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ. ɺ ʧʝʨʰʫ (ʦʩʥʦʚʥʫ) ʛʨʫʧʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʫʚʽʡʰʣʦ 32 (51,6%) ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦ ʙʘʟʦʚʦʛʦ ʢʫʨʩʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʜʦʜʘʚʘʣʠ ʬʽʟʠʯʥʫ ʪʝʨʘʧʽʶ ʫ ʚʠʛʣʷʜʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʢʥ̔ʝʟʽʦʪʝʨʘʧʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʭʠʣʦʾ ʧʣʦʱʠʥʠ ʨʽʟʥʦʛʦ ʢʫʪʫ ʥʘʭʠʣʫ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʢʨʠʪʝʨʽʾʚ ʧʨʦʛʨʘʤʠ ʨʝʘʙʽʣʽʪʘʮʽʾ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ: ʩʪʫʧʝʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʩʥʦʚʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʜ ʢʦʤʦʨʙʽʜʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʚʝʜʫʯʽ ʩʠʤʧʪʦʤʠ ʧʦʩʪʢʦʚʽʜʥʦʛʦ 

ʩʠʥʜʨʦʤʫ. ɼʨʫʛʫ ʛʨʫʧʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʢʘʣʘ ʨʝʰʪʘ ʭʚʦʨʠʭ (48,4%), ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʟʚʠʯʘʡʥʫ ʧʨʦʛʨʘʤʫ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʭʚʦʨʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʦʧʠʪʫʚʘʣʴʥʠʢ 

EuroQol-5D-3L, ʘʣʴʛʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʽʥʜʝʢʩ ʃʝʢʝʥʘ, ʚʽʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʫ ʰʢʘʣʫ 

ʦʮʽʥʢʠ ʙʦʣʶ (ɺɸʐ). ʉʪʘʜʽʶ ʦʩʪʝʦʘʨʪʨʠʪʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ D. KellgrenïLaurence. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʨʦʛʨʘʤ MS Excel, Statistica ʪʘ SPSS 10.0 for 

Windows. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ 

ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʢʦʤʙʽʥʦʚʘʥʦʾ ʢʽʥʝʟʽʦʪʝʨʘʧʽʾ ʜʣʷ ʭʚʦʨʠʭ ʥʘ ʦʩʪʝʦʘʨʪʨʠʪ ʟ 

ʢʦʤʦʨʙʽʜʥʦʶ ʧʘʪʦʣʦʛʽʶ ʚ ʧʦʩʪʢʦʚʽʜʥʦʤʫ ʧʝʨʽʦʜʽ: ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ ʧʨʠ ʨʫʭʘʭ, ʚ ʩʧʦʢʦʾ ʪʘ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟʘ 

ɺɸʐ ʚ 2,4 ʨʘʟʠ, ʪʦʜʽ ʷʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ 

ʚʽʜʙʫʣʦʩʷ ʣʠʰʝ ʚ 1,2 ʨʘʟʠ (ʨ<0,05). ʆʮʽʥʢʘ ʘʣʴʛʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʃʝʢʝʥʘ 

ʪʘʢʦʞ ʚʠʷʚʠʣʘ ʧʝʨʝʚʘʛʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ: ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ 

ʙʦʣʶ ʚ ʥʽʯʥʠʡ ʯʘʩ, ʧʨʠ ʭʦʜʴʙʽ ʪʘ ʩʠʜʽʥʥʽ, ʟʙʽʣʴʰʠʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʘ ʜʠʩʪʘʥʮʽʷ 

ʙʝʟʙʦʣʽʩʥʦʾ ʭʦʜʴʙʠ ʪʘ ʧʦʢʨʘʱʠʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 
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ʭʚʦʨʠʭ. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʪʘʢʦʞ, ʚʠʟʥʘʯʘʣʦʩʷ ʟʥʘʯʥʝ ʪʘ ʜʦʩʪʦʚʽʨʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʫ ʭʚʦʨʠʭ ʧʝʨʰʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʤʝʪʦʜʠʢ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʢʽʥʝʟʽʦʪʝʨʘʧʽʾ ʚ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤʫ  ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʥʘ ʦʩʪʝʦʘʨʪʨʠʪ ʟ 

ʢʦʤʦʨʙʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʱʦ ʧʝʨʝʥʝʩʣʠ COVID-19 ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʝʘʙʽʣʽʪʘʮʽʾ. 
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ɿʄɯʅʀ ʑɯʃʔʅʆʉʊɯ ʄɽʃɸʊʆʅɯʅʆɺʀʍ ʈɽʎɽʇʊʆʈɯɺ 1ɸ ʋ 

ʅɽʁʈʆʅɸʍ ʇʈʀʐʃʋʅʆʏʂʆɺʆɻʆ ʗɼʈɸ ɻɯʇʆʊɸʃɸʄʋʉɸ ʑʋʈɯɺ 

ɿɸ ʈɯɿʅʆɰ ʊʈʀɺɸʃʆʉʊɯ ʌʆʊʆʇɽʈɯʆɼʋ ʊɸ ʋɺɽɼɽʅʅʗ 

ʄɽʃɸʊʆʅɯʅʋ 

ɹʫʣʠʢ ʈ.ɭ., ʌʝʜʦʨʷʢ ɯ.ɺ., ɸʛʨʘʥʦʚ ʆ.ʉ. 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

bulyk@bsmu.edu.ua 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʣʘʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʤʦʟʢʫ ʥʘ ʩʪʨʝʩ ʻ ʧʨʠʰʣʫʥʦʯʢʦʚʽ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ, ʱʦ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʢʣʽʪʠʥʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʤʽʩʪʷʪʴ ʚʝʣʠʢʦʢʣʽʪʠʥʥʽ ʪʘ ʜʨʽʙʥʦʢʣʽʪʠʥʥʽ ʩʫʙô̫ ʜʨʘ, ʥʝʡʨʦʥʠ ʷʢʠʭ 

ʨʽʟʥʷʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʨʦʟʤʽʨʘʤʠ ʪʘ ʝʬʝʨʝʥʪʥʦʶ ʽʥʥʝʨʚʘʮʽʻʶ, ʘ ʡ ʩʧʝʢʪʨʦʤ 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʝʡʨʦʧʝʧʪʠʜʽʚ (Grzňda et al., 2023; Sasaki et al., 2024). ʎʽ ʤʦʟʢʦʚʽ 

ʩʪʨʫʢʪʫʨʠ ʚʠʟʥʘʯʘʶʪʴ ʨʝʘʢʪʠʚʥʽʩʪʴ ʫʩʽʭ ʣʘʥʦʢ ʛʽʧʦʪʘʣʘʤʦ-ʛʽʧʦʬʽʟʘʨʥʦ-

ʘʜʨʝʥʦʢʦʨʪʠʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ 

ʪʨʠʚʘʣʦʛʦ ʦʩʚʽʪʣʝʥʥʷ (Kalsbeek & Buijs, 2021; Tªhkªmº et al., 2019; Menhas et al., 

2025). ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʘʞʣʠʚʠʤ ʻ ʟôʷʩʫʚʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʤʝʣʘʪʦʥʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

1ʘ ʫ ʥʝʡʨʦʥʘʭ ʧʨʠʰʣʫʥʦʯʢʦʚʦʛʦ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ ʱʫʨʽʚ ʟʘ ʨʽʟʥʦʾ ʪʨʠʚʘʣʦʩʪʽ 

ʬʦʪʦʧʝʨʽʦʜʫ ʪʘ ʫʚʝʜʝʥʥʷ ʤʝʣʘʪʦʥʽʥʫ. 

ʄʝʪʘ ï ʢʽʣʴʢʽʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʱʽʣʴʥʽʩʪʴ ʤʝʣʘʪʦʥʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 1ɸ 

ʫ ʩʫʙôʷʜʨʘʭ ʧʨʠʰʣʫʥʦʯʢʦʚʦʛʦ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ ʱʫʨʽʚ ʟʘ ʨʽʟʥʦʛʦ ʨʝʞʠʤʫ 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʫʚʝʜʝʥʥʷ ʤʝʣʘʪʦʥʽʥʫ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ɺ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘʣʫʯʝʥʦ ʱʫʨʽʚ ʩʘʤʮʽʚ ʚʽʢʦʤ 24-27 ʤʽʩ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʦʩʚʽʪʣʝʥʥʷ. ɺʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ 

ʱʽʣʴʥʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ ʤʝʣʘʪʦʥʽʥʫ ʫ ʤʝʜʽʘʣʴʥʠʭ ʜʨʽʙʥʦʢʣʽʪʠʥʥʠʭ ʪʘ ʣʘʪʝʨʘʣʴʥʠʭ 

ʚʝʣʠʢʦʢʣʽʪʠʥʥʠʭ ʩʫʙôʷʜʨʘʭ ʧʨʠʰʣʫʥʦʯʢʦʚʦʛʦ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ ʱʫʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʫ ʤʝʪʦʜʠʢʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʦʤʧôʶʪʝʨʥʦʶ 

ʤʽʢʨʦʜʝʥʩʠʪʦʤʝʪʨʽʻʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʑʽʣʴʥʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ ʤʝʣʘʪʦʥʽʥʫ 1ɸ ʫ 
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ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʝʡʨʦʥʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ ʱʫʨʽʚ ʟʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʦʩʚʽʪʣʝʥʥʷ 

ʚʽʜʟʥʘʯʘʣʘʩʷ ʯʽʪʢʠʤʠ ʜʦʙʦʚʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ɿʤʽʥʘ ʨʝʞʠʤʫ ʦʩʚʽʪʣʝʥʥʷ ʧʨʠʟʚʝʣʘ 

ʜʦ ʚʠʨʘʞʝʥʦʛʦ ʾʭ ʧʦʨʫʰʝʥʥʷ. ɿʘ ʫʤʦʚ ʧʦʩʪʽʡʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʱʽʣʴʥʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ʚʽʨʦʛʽʜʥʦ ʤʝʥʰʘ, ʥʽʞ ʧʨʠ ʩʚʽʪʣʦʚʽʡ ʜʝʧʨʠʚʘʮʽʾ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʣʘʪʦʥʽʥʫ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʦ 02.00 ʛʦʜ ʧʦʢʘʟʘʚ 

ʚʽʨʦʛʽʜʥʝ ʟʨʦʩʪʘʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʫ ʤʝʜʽʘʣʴʥʠʭ 

ʜʨʽʙʥʦʢʣʽʪʠʥʥʠʭ ʩʫʙôʷʜʨʘʭ ʧʨʠʰʣʫʥʦʯʢʦʚʦʛʦ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ ʱʫʨʽʚ ʱʦʜʦ ʜʦ 

ʪʘʢʦʾ ʫ ʪʚʘʨʠʥ, ʷʢʠʤ ʥʝ ʧʨʦʚʦʜʠʣʠ ʽʥôʻʢʮʽʾ ʤʝʣʘʪʦʥʽʥʫ ʥʘ ʬʦʥʽ ʩʚʽʪʣʦʚʦʛʦ ʩʪʨʝʩʫ 

(0,252Ñ0,0023 ʽ 0,188Ñ0,0025 ʚ.ʦ. ʦʧʪ. ʱʽʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ). ɺʦʜʥʦʯʘʩ, ʧʨʠ 

ʢʦʨʝʢʮʽʾ ʤʝʣʘʪʦʥʽʥʦʤ ʟʤʽʥ, ʩʧʨʠʯʠʥʝʥʠʭ ʩʚʽʪʣʦʚʠʤ ʩʪʨʝʩʦʤ ʫ ʣʘʪʝʨʘʣʴʥʠʭ 

ʚʝʣʠʢʦʢʣʽʪʠʥʥʠʭ ʩʫʙôʷʜʨʘʭ ʧʨʠʰʣʫʥʦʯʢʦʚʦʛʦ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ ʱʫʨʽʚ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʘ, ʷʢʠʡ ʚʥʦʯʽ ʩʪʘʥʦʚʠʚ 

0,253Ñ0,0026 ʚ.ʦ. ʦʧʪ. ʱʽʣʴʥʦʩʪʽ, ʘ ʚʜʝʥʴ ʚʽʨʦʛʽʜʥʦ ʟʥʠʞʫʚʘʚʩʷ ʽ ʧʝʨʝʙʫʚʘʚ ʫ 

ʤʝʞʘʭ ï 0,226Ñ0,0021 ʚ.ʦ. ʦʧʪ. ʱʽʣʴʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ. ʑʽʣʴʥʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ ʤʝʣʘʪʦʥʽʥʫ 1ɸ ʫ ʤʝʜʽʘʣʴʥʠʭ 

ʜʨʽʙʥʦʢʣʽʪʠʥʥʠʭ ʩʫʙôʷʜʨʘʭ ʧʨʠʰʣʫʥʦʯʢʦʚʦʛʦ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ ʱʫʨʽʚ ʫ ʥʦʨʤʽ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʯʽʪʢʽʡ ʮʠʨʢʘʜʽʘʥʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʱʽʣʴʥʦʩʪʽ 

ʨʝʮʝʧʪʦʨʽʚ ʤʝʣʘʪʦʥʽʥʫ ʚʽʜʤʽʯʘʣʠ ʦ 02.00 ʛʦʜ, ʚʦʜʥʦʯʘʩ ʦ 14.00 ʛʦʜ ʚʦʥʘ ʚʽʨʦʛʽʜʥʦ 

ʟʥʠʞʫʻʪʴʩʷ. 

ɿʘ ʤʦʜʠʬʽʢʘʮʽʾ ʬʦʪʦʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʨʘʞʝʥʠʡ ʜʝʩʠʥʭʨʦʥʦʟ ʢʦʣʠʚʘʥʴ 

ʱʽʣʴʥʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ ʤʝʣʘʪʦʥʽʥʫ ʚʧʨʦʜʦʚʞ ʜʦʙʠ. ʇʦʨʽʚʥʷʥʦ ʷʢ ʟ ʢʦʥʪʨʦʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʪʘʢ ʽ ʟ ʪʘʢʠʤ ʧʨʠ ʩʚʽʪʣʦʚʽʡ ʜʝʧʨʠʚʘʮʽʾ, ʧʨʠ ʪʨʠʚʘʣʽʡ ʝʢʩʧʦʟʠʮʽʾ 

ʩʚʽʪʣʦʤ ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʨʦʛʽʜʥʦ ʩʪʘʙʽʣʴʥʦ ʥʠʞʯʘ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʣʘʪʦʥʽʥʫ ʟʘ ʫʤʦʚʠ ʪʨʠʚʘʣʦʾ ʝʢʩʧʦʟʠʮʽʾ ʩʚʽʪʣʦʤ 

ʚʽʜʟʥʘʯʘʣʠ ʚʽʨʦʛʽʜʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʫ ʪʚʘʨʠʥ, ʷʢʠʤ ʥʘ 

ʬʦʥʽ ʩʚʽʪʣʦʚʦʛʦ ʩʪʨʝʩʫ ʥʝ ʫʚʦʜʠʣʠ ʤʝʣʘʪʦʥʽʥ, ʚʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʘ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Grzňda, E., Ziarniak, K., & Sliwowska, J. H. (2023). The paraventricular 
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4. Tªhkªmº, L., Partonen, T., Pesonen, A. K. (2019). Systematic review of 

light exposure impact on human circadian rhythm. Chronobiology International, 36(2), 

151ï170. https://doi.org/10.1080/07420528.2018.1527773  

5. Menhas, S., Lin, D., Zhu, S., Hayat, S., Aftab, T., Liu, W., & Hayat, K. 
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ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʾ ʫʰʢʦʜʞʝʥʠʭ ʪʢʘʥʠʥ. 
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ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʽʥʪʝʛʨʘʮʽʾ ʙʽʦʤʘʪʝʨʽʘʣʽʚ, ʽʤʧʣʘʥʪʽʚ ʽ ʪʢʘʥʠʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʉʫʯʘʩʥʽ ʙʽʦʤʘʪʝʨʽʘʣʠ (ʛʽʜʨʦʛʝʣʽ, ʧʦʣʽʤʝʨʠ, ʥʘʥʦʢʦʤʧʦʟʠʪʠ, 3D-ʩʢʝʣʝʪʠ) ʥʝ 

ʣʠʰʝ ʚʠʢʦʥʫʶʪʴ ʩʪʨʫʢʪʫʨʥʫ ʬʫʥʢʮʽʶ, ʘ ʡ ʤʦʞʫʪʴ ʤʦʜʫʣʶʚʘʪʠ ʢʣʽʪʠʥʥʫ 

ʚʽʜʧʦʚʽʜʴ ʽ ʩʪʠʤʫʣʶʚʘʪʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟ ʯʝʨʝʟ ʚʠʚʽʣʴʥʝʥʥʷ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʪʘʢʠʭ 

ʷʢ VEGF, ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʪʦʧʦʛʨʘʬʽʾ ʧʦʚʝʨʭʥʽ (Ngo et al., 2020; 

Mahapatra et al., 2022). 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ï ʩʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ 

ʬʘʨʙʫʚʘʥʥʷ (CD31, VEGF) ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ï ʜʦʟʚʦʣʷʶʪʴ ʢʽʣʴʢʽʩʥʦ 

ʦʮʽʥʠʪʠ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʫʜʠʥ ʫ ʟʦʥʽ ʽʤʧʣʘʥʪʘʮʽʾ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ 

ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʦʤʘʪʝʨʽʘʣʽʚ (Grosso et al., 2023; He et al., 

2017). 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʨʦʩʪʘʶʯʦʤʫ ʽʥʪʝʨʝʩʽ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʙʽʦʩʫʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʜʘʪʥʠʭ ʩʪʠʤʫʣʶʚʘʪʠ ʘʥʛʽʦʛʝʥʝʟ ʽ ʩʢʦʨʦʯʫʚʘʪʠ ʪʝʨʤʽʥʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥ ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ. ʄʦʨʬʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ 

ʘʥʛʽʦʛʝʥʝʟʫ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʾʭ 

ʚʟʘʻʤʦʜʽʾ ʟ ʦʨʛʘʥʽʟʤʦʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʤʦʨʬʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ ʘʥʛʽʦʛʝʥʝʟʫ ʫ ʪʢʘʥʠʥʘʭ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʤʘʪʝʨʽʘʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʬʘʨʙʫʚʘʥʥʷ CD31 

ʪʘ VEGF ʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʢʘʧʽʣʷʨʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʢʦʨʠʩʪʘʥʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ 

ʣʽʥʽʾ Wistar (n = 12). ʇʽʜ ʟʘʛʘʣʴʥʦʶ ʘʥʝʩʪʝʟʽʻʶ ʧʽʜʰʢʽʨʥʦ ʽʤʧʣʘʥʪʦʚʘʥʦ 

ʬʨʘʛʤʝʥʪʠ ʙʽʦʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪ-ʭʽʪʦʟʘʥʦʚʦʛʦ ʢʦʤʧʦʟʠʪʫ 

(PHB/CHIT). ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 6) ʦʪʨʠʤʘʣʘ ʽʤʧʣʘʥʪʘʮʽʶ ʽʥʝʨʪʥʦʛʦ 

ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʏʝʨʝʟ 14 ʪʘ 28 ʜʽʙ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʪʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʨʘʟʢʠ 

ʪʢʘʥʠʥ ʟ ʜʽʣʷʥʢʦʶ ʽʤʧʣʘʥʪʘʮʽʾ ʬʽʢʩʫʚʘʣʠ ʫ 10% ʥʝʡʪʨʘʣʴʥʦʤʫ ʬʦʨʤʘʣʽʥʽ, 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʠʡ ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʮʠʢʣ, ʟʘʣʠʚʘʣʠ ʫ ʧʘʨʘʬʽʥ ʽ 

ʚʠʛʦʪʦʚʣʷʣʠ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 5 ʤʢʤ (Carpentier, 2014). 
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ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʬʘʨʙʫʚʘʥʥʷ ʚʠʢʦʥʘʥʦ ʟʘ ʧʨʦʪʦʢʦʣʦʤ Abcam ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʪʽʣ: CD31 (PECAM-1) ï ʤʘʨʢʝʨ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʩʫʜʠʥ 

(ʨʦʟʚʝʜʝʥʥʷ 1:100, citrate-buffer antigen retrieval, DAB-ʚʽʟʫʘʣʽʟʘʮʽʷ); VEGF ï 

ʤʘʨʢʝʨ ʘʥʛʽʦʛʝʥʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʨʦʟʚʝʜʝʥʥʷ 1:200, ʽʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʝ 

ʚʠʷʚʣʝʥʥʷ). ʗʜʨʘ ʢʦʥʪʨʘʩʪʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʄʘʡʻʨʘ (Wang et al., 2022). 

ɿʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʘ Leica DM2000 (Ĭ400). ɸʥʘʣʽʟ 

CD31-ʧʦʟʠʪʠʚʥʠʭ ʩʫʜʠʥ ʧʨʦʚʦʜʠʣʠ ʫ ʧʨʦʛʨʘʤʽ ImageJ ʟ ʧʣʘʛʽʥʦʤ Angiogenesis 

Analyzer (Carpentier, 2014). ɺʠʟʥʘʯʘʣʠ: ʢʽʣʴʢʽʩʪʴ ʩʫʜʠʥʥʠʭ ʧʨʦʬʽʣʽʚ ʥʘ 1 ʤʤĮ; 

ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʢʘʧʽʣʷʨʽʚ; ʟʘʛʘʣʴʥʫ ʜʦʚʞʠʥʫ ʩʫʜʠʥʥʦʾ ʤʝʨʝʞʽ (ʤʤ/ʤʤĮ). 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʷʢ M Ñ SD; ʚʠʢʦʨʠʩʪʘʥʦ t-ʪʝʩʪ ʉʪʴʶʜʝʥʪʘ, ʟʥʘʯʫʱʽʩʪʴ 

p < 0,05. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ 14-ʪʫ ʜʦʙʫ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʘʢʪʠʚʥʠʡ ʘʥʛʽʦʛʝʥʝʟ ʥʘʚʢʦʣʦ ʙʽʦʤʘʪʝʨʽʘʣʫ: ʬʦʨʤʫʚʘʥʥʷ 

ʱʽʣʴʥʦʾ ʩʫʜʠʥʥʦʾ ʩʽʪʢʠ, CD31-ʧʦʟʠʪʠʚʥʠʭ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ 

ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʢʘʧʽʣʷʨʽʚ ʜʽʘʤʝʪʨʦʤ 5ï8 ʤʢʤ. ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʢʽʣʴʢʽʩʪʴ 

ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʩʫʜʠʥ ʙʫʣʘ ʽʩʪʦʪʥʦ ʥʠʞʯʦʶ (p < 0,05). 

ʅʘ 28-ʤʫ ʜʦʙʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʨʫʢʪʫʨʥʝ 

ʜʦʟʨʽʚʘʥʥʷ ʩʫʜʠʥʥʦʾ ʤʝʨʝʞʽ, ʧʦʷʚʘ ʩʫʜʠʥ ʩʝʨʝʜʥʴʦʛʦ ʢʘʣʽʙʨʫ, ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ VEGF ʫ ʧʨʠʣʝʛʣʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʫ 

ʨʝʛʝʥʝʨʘʮʽʶ (Mahapatra et al., 2022; Grosso et al., 2023). 

ʂʽʣʴʢʽʩʪʴ CD31-ʧʦʟʠʪʠʚʥʠʭ ʩʫʜʠʥʥʠʭ ʧʨʦʬʽʣʽʚ ʩʪʘʥʦʚʠʣʘ 65 Ñ 8 ʥʘ 1 ʤʤĮ 

ʧʨʦʪʠ 38 Ñ 6 ʫ ʢʦʥʪʨʦʣʽ (p < 0,01). ʄʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʟʨʦʩʪʘʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʩʫʜʠʥʥʦʾ ʤʝʨʝʞʽ (ʥʘ 42%) ʽ ʧʣʦʱʽ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ (ʥʘ 35%) 

ʫ ʪʢʘʥʠʥʘʭ, ʱʦ ʢʦʥʪʘʢʪʫʚʘʣʠ ʟ PHB/CHIT-ʙʽʦʤʘʪʝʨʽʘʣʦʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʭʽʪʦʟʘʥʦʚʽ 

ʢʦʤʧʦʟʠʪʠ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʽ ʩʝʢʨʝʮʽʶ VEGF (Zhang 

et al., 2021; Li et al., 2021). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʨʬʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʧʽʜʪʚʝʨʜʠʣʘ, ʱʦ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʙʽʦʤʘʪʝʨʽʘʣ ʩʧʨʠʷʻ ʽʥʜʫʢʮʽʾ ʘʥʛʽʦʛʝʥʝʟʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʽ 

ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘ ʽ ʧʨʠʩʢʦʨʝʥʦʛʦ ʟʘʛʦʻʥʥʷ ʪʢʘʥʠʥ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ 
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ʧʦʻʜʥʘʥʥʷ CD31 ʪʘ VEGF ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʫ 

ʭʽʨʫʨʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ (He et al., 2017; Wang et al., 2022). 

ɺʠʩʥʦʚʢʠ: 

1. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʬʘʨʙʫʚʘʥʥʷ CD31 ʪʘ VEGF ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʘʥʛʽʦʛʝʥʝʟʫ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʤʘʪʝʨʽʘʣʽʚ.  

2. ɹʽʦʢʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪʫ ʪʘ ʭʽʪʦʟʘʥʫ ʩʪʠʤʫʣʶʻ 

ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʢʘʧʽʣʷʨʽʚ ʽ ʜʦʟʨʽʚʘʥʥʷ ʩʫʜʠʥʥʦʾ ʩʽʪʢʠ ʫ ʟʦʥʽ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ.  

3. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʩʢʣʘʜʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʙʽʦʤʘʪʝʨʽʘʣʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʢʘʥʠʥʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʫ ʭʽʨʫʨʛʽʾ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Carpentier, G. (2014). Angiogenesis Analyzer for ImageJ. Methods in 

Enzymology, 571, 261ï274.  

2. Grosso, A., Burger, M. G., Lunger, A., et al. (2023). VEGF dose controls 

the coupling of angiogenesis and osteogenesis. Nature Communications, 14, 2801. 

3. He, T., et al. (2017). A comparison of micro-CT and histomorphometry 

for evaluation of implant osseointegration. Journal of Biomedical Materials Research 

Part A, 105(3), 933ï942. 

4. Li, Y., et al. (2021). Sustained VEGF release from thermosensitive 

hydrogel promotes angiogenesis and osseointegration. Frontiers in Bioengineering 

and Biotechnology, 9, 699018. 

5. Mahapatra, C., Singh, R. K., & Kim, H. W. (2022). Angiogenic 

stimulation strategies in bone tissue regeneration. Materials Today Bio, 16, 100391. 

6. Ngo, M. T., Bae, H., & Lee, J. (2020). Angiogenic biomaterials to 

promote therapeutic vascularization and regeneration. Bioactive Materials, 5(1), 43ï

56. 

7. Wang, L., et al. (2022). Endothelial cell markers for characterization of 



VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

22 

vascular structures in biomaterials. Scientific Reports, 12, 11523. 

8. Zhang, Q., et al. (2021). Chitosan-based scaffolds for tissue repair: 

Angiogenesis and regeneration. International Journal of Biological Macromolecules, 

167, 153ï164. 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʅɸʅʆʏɸʉʊʀʅʆʂ ʗʂ ʇʆʊɽʅʎɯʁʅʀʍ 

ɹɯʆʄɽɼʀʏʅʀʍ ɸɻɽʅʊɯɺ 

ʂʘʨʥʘʫʭ ʊ.ʖ., ʄʝʭʝʜ ʆ.ɹ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ. ɻ. ʐʝʚʯʝʥʢʘ,  

ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ 

mekhedolga@gmail.com 

ɺʩʪʫʧ. ʈʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʝʜʠʮʠʥʠ, 

ʟʦʢʨʝʤʘ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ ʮʽʣʴʦʚʦʾ ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʧʦʢʨʘʱʝʥʥʽ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʨʦʟʨʦʙʣʝʥʥʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʙʽʦʤʝʜʠʯʥʠʭ ʘʛʝʥʪʽʚ. ɿʘʚʜʷʢʠ 

ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʽʡ ʨʦʟʤʽʨʥʦʩʪʽ ʪʘ ʚʝʣʠʢʽʡ ʧʠʪʦʤʽʡ ʧʦʚʝʨʭʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ ʟʜʘʪʥʽ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʣʽʪʠʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʬʘʨʤʘʢʦʣʦʛʽʾ, ʦʥʢʦʣʦʛʽʾ, ʪʢʘʥʠʥʥʽʡ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽ (Abasian et al., 2020; Ciftci et al., 2025). 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʧʦʪʨʝʙʫʻ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʾʭ 

ʙʽʦʩʫʤʽʩʥʦʩʪʽ, ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʥʘ ʢʣʽʪʠʥʥʦʤʫ 

ʨʽʚʥʽ, ʘʜʞʝ ʩʘʤʝ ʮʽ ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʙʝʟʧʝʯʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ 

ʥʘʥʦʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (Chenxi et al., 2025). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʟʘʛʘʣʴʥʠʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʷʢ ʧʦʪʝʥʮʽʡʥʠʭ ʙʽʦʤʝʜʠʯʥʠʭ ʘʛʝʥʪʽʚ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ ʾʭʥʴʦʾ ʙʝʟʧʝʢʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʧʽʜʛʦʪʦʚʢʠ ʨʦʙʦʪʠ ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʦʩʪʘʥʥʽ ʧôʷʪʴ ʨʦʢʽʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʙʽʦʣʦʛʽʯʥʽʡ ʜʽʾ 

ʥʘʥʦʯʘʩʪʠʥʦʢ, ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʝʬʝʢʪʘʤ, ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤ ʘʩʧʝʢʪʘʤ ʽ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʤʫ ʧʦʪʝʥʮʽʘʣʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ in vitro, 
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in vivo ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʤʦʜʝʣʴʥʠʭ ʦʙôʻʢʪʘʭ (Drosophila melanogaster, 

ʢʣʽʪʠʥʥʽ ʢʫʣʴʪʫʨʠ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʥʘʯʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʧʣʠʚʫ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʽʚ ʽ ʾʭʥʽʭ ʩʧʦʣʫʢ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ. 

ɿʦʢʨʝʤʘ, ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ Drosophila melanogaster ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʥʦʯʘʩʪʠʥʢʠ 

ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʘ ʤʫʪʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ (ʃʶʙʯʠʢʦʚʘ et al., 2024; ʅʘʛʦʨʥʠʡ & ʄʝʭʝʜ, 2023). ʊʘʢʽ ʜʘʥʽ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʤʝʭʘʥʽʟʤʽʚ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʣʽʪʠʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʝʪʘʧʦʤ ʜʣʷ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ 

ʙʽʦʤʝʜʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʄʝʭʝʜ, 2023). 

ɿʘʢʦʨʜʦʥʥʽ ʧʫʙʣʽʢʘʮʽʾ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘʥʦʯʘʩʪʠʥʦʢ ʷʢ 

ʥʦʩʽʾʚ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ʇʦʣʽʤʝʨʥʽ ʥʘʥʦʢʘʧʩʫʣʠ, ʣʽʧʦʩʦʤʠ ʪʘ ʛʽʙʨʠʜʥʽ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʾʭ ʪʘʨʛʝʪʦʚʘʥʦʾ ʜʦʩʪʘʚʢʠ ʫ ʧʘʪʦʣʦʛʽʯʥʽ ʟʦʥʠ ʦʨʛʘʥʽʟʤʫ 

(Abasian et al., 2020; Cong et al., 2024). ʆʩʪʘʥʥʽ ʨʦʙʦʪʠ ʫ ʛʘʣʫʟʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʘʢʮʝʥʪʫʶʪʴ ʥʘ ʾʭ ʟʥʘʯʝʥʥʽ ʫ ʣʽʢʫʚʘʥʥʽ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʽ 

ʟʤʝʥʰʝʥʥʽ ʩʠʩʪʝʤʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (Ciftci et al., 2025). 

ʈʘʟʦʤ ʽʟ ʪʠʤ, ʥʘʜʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʪʘʣʝʚʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʦʞʝ 

ʟʫʤʦʚʣʶʚʘʪʠ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʽ ʛʝʥʝʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ). ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʚʚʘʞʘʶʪʴʩʷ ʧʦʣʽʤʝʨʥʽ ʪʘ ʛʽʙʨʠʜʥʽ ʥʘʥʦʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʙʽʦʩʫʤʽʩʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʚʝʨʭʥʽ ʜʣʷ ʩʧʝʮʠʬʽʯʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʪʠʥʘʤʠ-ʤʽʰʝʥʷʤʠ (Ciftci et al., 2025). ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʥʦʯʘʩʪʠʥʢʠ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ ʙʽʦʤʝʜʠʯʥʽ ʘʛʝʥʪʠ, ʟʜʘʪʥʽ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʟʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʚʠʩʦʢʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ. 

ɺʠʩʥʦʚʢʠ. ʅʘʥʦʯʘʩʪʠʥʢʠ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʩʫʯʘʩʥʦʾ ʙʽʦʤʝʜʠʮʠʥʠ, ʚʦʥʠ ʚʽʜʢʨʠʚʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʦʩʦʙʣʠʚʦ ʫ ʩʬʝʨʽ ʦʥʢʦʣʦʛʽʾ, 
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ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʟʥʘʯʥʠʡ 

ʙʽʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘʥʦʯʘʩʪʠʥʦʢ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʝʚʥʠʤʠ ʨʠʟʠʢʘʤʠ, 

ʧʦʚôʷʟʘʥʠʤʠ ʟ ʾʭʥʴʦʶ ʪʦʢʩʠʯʥʽʩʪʶ, ʟʜʘʪʥʽʩʪʶ ʧʨʦʥʠʢʘʪʠ ʢʨʽʟʴ ʢʣʽʪʠʥʥʽ ʙʘʨôʻʨʠ 

ʪʘ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʪʢʘʥʠʥʘʭ. ʉʘʤʝ ʪʦʤʫ ʢʣʶʯʦʚʠʤ ʥʘʧʨʷʤʦʤ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʜʦʟʦʚʠʭ ʤʝʞ, ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʽʶ ʨʽʟʥʠʭ ʪʠʧʽʚ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʡ ʾʭʥʴʦʛʦ ʙʽʦʩʫʤʽʩʥʦʛʦ ʩʠʥʪʝʟʫ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʤʘʡʙʫʪʥʽʭ ʨʦʙʽʪ ʻ 

ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʥʷ ʛʥʫʯʢʠʭ ʧʣʘʪʬʦʨʤ ʥʘʥʦʥʝʩʽʾʚ, ʟʜʘʪʥʠʭ ʧʦʻʜʥʫʚʘʪʠ 

ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʫ ʬʫʥʢʮʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʪʦʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʨʝʙʽʛʦʤ ʣʽʢʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʝ, ʙʝʟʧʝʯʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʫ ʧʨʘʢʪʠʢʫ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. 
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ɺʩʪʫʧ. ʊʨʘʚʤʠ ʭʨʝʙʪʘ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʣʷʪʴ ʦʜʠʥ ʽʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ 

ʽ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʪʠʧʽʚ ʙʦʡʦʚʠʭ ʫʰʢʦʜʞʝʥʴ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʚʽʡʩʴʢʦʚʽ 

ʤʝʜʠʢʠ. ʊʘʢʽ ʧʦʨʘʥʝʥʥʷ ʯʘʩʪʦ ʤʘʶʪʴ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ, ʱʦ ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʶʪʴ 

ʨʫʭʣʠʚʽʩʪʴ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʟʘʛʘʣʦʤ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʦʩʪʨʘʞʜʘʣʠʭ. ʋ ʢʦʥʪʝʢʩʪʽ 

ʩʫʯʘʩʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʦʩʦʙʣʠʚʦ ʚ ʋʢʨʘʾʥʽ, ʧʨʦʙʣʝʤʘ ʩʧʽʥʘʣʴʥʠʭ ʪʨʘʚʤ ʥʘʙʫʣʘ 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʙʫʭʦʚʠʭ ʧʦʨʘʥʝʥʴ ʪʘ ʤʽʥʥʦ-

ʚʠʙʫʭʦʚʠʭ ʫʨʘʞʝʥʴ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚʽʜ ʤʝʜʠʯʥʠʭ ʩʣʫʞʙ ʋʢʨʘʾʥʠ 

ʟ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʫʰʢʦʜʞʝʥʥʷ ʭʨʝʙʪʘ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ 

ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʫʩʽʭ ʚʠʜʽʚ ʙʦʡʦʚʠʭ ʪʨʘʚʤ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʨʘʚʤʠ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 20ï25% ʫʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ, ʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ʭʨʝʙʪʘ ʩʢʣʘʜʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 10ï15% ʩʝʨʝʜ ʥʠʭ. ɿ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ 

ʙʣʠʟʴʢʦ 5ï10% ʚʠʧʘʜʢʽʚ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʧʠʥʥʦʤʦʟʢʦʚʠʤʠ ʪʨʘʚʤʘʤʠ, ʷʢʽ 

ʤʘʶʪʴ ʦʩʦʙʣʠʚʦ ʪʷʞʢʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ɹʦʡʦʚʽ ʪʘ ʚʠʙʫʭʦʚʽ ʫʨʘʞʝʥʥʷ 

ʭʨʝʙʪʘ ʚʠʤʘʛʘʶʪʴ ʥʝ ʣʠʰʝ ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʘ ʡ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʽʜ ʯʘʩ ʪʘʢʠʭ ʧʦʨʘʥʝʥʴ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʢʦʤʧʨʝʩʽʷ 

https://doi.org/10.1016/j.molliq.2025.126999
https://doi.org/10.3390/pharmaceutics17010121
https://doi.org/10.1186/s12951-024-02892-9
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ʘʙʦ ʧʦʚʥʝ ʨʫʡʥʫʚʘʥʥʷ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʯʠ ʧʦʚʥʦʛʦ 

ʧʘʨʘʣʽʯʫ, ʨʦʟʣʘʜʽʚ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ʊʦʤʫ 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʫ ʚʽʡʩʴʢʦʚʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʤʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ð 

ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʝʢʽʧʽʨʫʚʘʥʥʷ ʜʦ ʩʚʦʻʯʘʩʥʦʾ ʝʚʘʢʫʘʮʽʾ ʧʦʨʘʥʝʥʠʭ ʽʟ ʧʦʣʷ ʙʦʶ. 

ʅʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʚʠʙʫʭʦʚʽ ʪʨʘʚʤʠ ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʧʨʠʭʦʚʘʥʽ ʤʽʢʨʦʧʦʰʢʦʜʞʝʥʥʷ ʤʦʞʫʪʴ ʟ ʯʘʩʦʤ ʚʠʢʣʠʢʘʪʠ ʩʝʨʡʦʟʥʽ 

ʥʝʚʨʦʣʦʛʽʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʨʠʙʣʠʟʥʦ ʫ 

40ï60% ʚʠʧʘʜʢʽʚ ʩʧʠʥʥʦʤʦʟʢʦʚʽ ʫʰʢʦʜʞʝʥʥʷ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʪʨʘʚʤʘʤʠ ʽʥʰʠʭ 

ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʜʽʘʛʥʦʩʪʠʢʫ, ʘʜʞʝ ʩʠʤʧʪʦʤʠ ʤʦʞʫʪʴ ʤʘʩʢʫʚʘʪʠʩʷ 

ʘʙʦ ʧʨʦʷʚʣʷʪʠʩʷ ʥʝ ʚʽʜʨʘʟʫ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʠʪʠ ʟʤʽʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤôʷʟʽʚ ʧʨʠ ʜʽʾ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ʋ ʨʘʤʢʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʚʘʨʠʥʠ (ʱʫʨʠ) ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ: ʦʜʥʫ ʢʦʥʪʨʦʣʴʥʫ ʪʘ ʪʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ. ɼʣʷ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤôʷʟʽʚ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 

ʢʦʤʧʣʝʢʩ ʪʝʥʟʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʠʡ ʜʘʚ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʩʠʣʫ 

ʜʦʚʽʣʴʥʠʭ ʩʢʦʨʦʯʝʥʴ ʤôʷʟʽʚ-ʨʦʟʛʠʥʘʯʽʚ ʟʘʜʥʽʭ ʢʽʥʮʽʚʦʢ ʽ ʟʛʠʥʘʯʽʚ ʧʝʨʝʜʥʽʭ. 

ʄʝʪʦʜʠʢʘ ˇʨʫʥʪʫʚʘʣʘʩʷ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʥʦʨʢʦʚʦʤʫ ʽʥʩʪʠʥʢʪʽ ʪʚʘʨʠʥ, ʱʦ 

ʜʦʟʚʦʣʷʣʦ ʨʝʻʩʪʨʫʚʘʪʠ ʬʽʟʽʦʣʦʛʽʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʩʣʷ ʪʨʘʚʤʠ ʩʠʣʘ ʨʠʚʢʦʚʠʭ ʨʫʭʽʚ ʫ 

ʪʚʘʨʠʥ ʤʦʞʝ ʪʠʤʯʘʩʦʚʦ ʟʨʦʩʪʘʪʠ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʦʨʛʘʥʽʟʤʫ. ʊʘʢʠʡ ʝʬʝʢʪ ʤʘʻ ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʘʣʝ ʚʽʥ ʚʘʞʣʠʚʠʡ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ ʘʜʘʧʪʘʮʽʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ, 

ʥʘʜʤʽʨʥʘ ʘʢʪʠʚʘʮʽʷ ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʦʨʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ 

ʪʢʘʥʠʥ ʘʙʦ ʩʧʘʟʤʽʚ, ʱʦ ʧʦʩʠʣʶʻ ʪʷʞʢʽʩʪʴ ʩʪʘʥʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʤôʷʟʦʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʩʧʽʥʘʣʴʥʦʾ ʪʨʘʚʤʠ 

ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʝ ʢʽʣʴʢʦʤʘ ʯʠʥʥʠʢʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʘʢʪʠʚʫʶʪʴʩʷ ʟʘʣʠʰʢʦʚʽ 
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ʥʝʡʨʦʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʧʝʨʝʜʘʚʘʪʠ ʩʠʛʥʘʣʠ, ʩʧʨʠʷʶʯʠ ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʯʘʩʪʢʦʚʦʤʫ 

ʚʽʜʥʦʚʣʝʥʥʶ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʦ-ʜʨʫʛʝ, ʤʦʞʣʠʚʝ ʯʘʩʪʢʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʧʠʥʘʣʴʥʠʭ ʨʝʬʣʝʢʩʽʚ ʥʘʚʽʪʴ ʧʨʠ ʧʦʰʢʦʜʞʝʥʠʭ ʚʝʨʭʥʽʭ ʧʨʦʚʽʜʥʠʭ ʰʣʷʭʘʭ. 

ʆʜʥʘʢ ʚʪʨʘʪʘ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʨʫʭʽʚ ʘʙʦ ʤôʷʟʦʚʠʭ ʨʠʚʢʽʚ. ʎʝ ʩʪʚʦʨʶʻ ʚʨʘʞʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ 

ʩʠʣʠ, ʭʦʯʘ ʥʘʩʧʨʘʚʜʽ ʪʘʢʘ ʘʢʪʠʚʥʽʩʪʴ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʨʫʰʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞ 

ʥʝʨʚʦʚʠʤʠ ʮʝʥʪʨʘʤʠ.  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʽʥʠ ʫ ʩʢʦʨʦʯʫʚʘʣʴʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʤôʷʟʽʚ ʧʽʩʣʷ 

ʪʨʘʚʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʢʣʘʜʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʨʝʬʣʝʢʪʦʨʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʥʝʡʨʦʥʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʯʘʩʪʢʦʚʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʢʦʥʪʨʦʣʶ ʥʘʜ ʨʫʭʘʤʠ. 

ʇʦʛʣʠʙʣʝʥʝ ʨʦʟʫʤʽʥʥʷ ʮʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʘʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʩʧʠʥʥʦʤʦʟʢʦʚʠʭ ʪʨʘʚʤ, 

ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʠʭ ʽ ʮʠʚʽʣʴʥʠʭ, ʷʢʽ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʠʭ ʬʘʢʪʦʨʽʚ. 

 

ɿɸʍɺʆʈʖɺɸʅɯʉʊʔ ʅɸ ʉʂɸʈʃɸʊʀʅʋ ɺ ʋʂʈɸɰʅɯ ɺ ʋʄʆɺɸʍ 

ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

ʅʝʩʩʦʥʦʚʘ ʊ.ɼ., ʇʦʜʘʚʘʣʝʥʢʦ ɸ.ʇ., ɹʽʣʝʨʘ ʅ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

nessonovatd@gmail.com 

ɺʩʪʫʧ. ʈʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʽʥʬʝʢʮʽʡʥʽ ʭʚʦʨʦʙʠ ʟʫʤʦʚʣʶʻʪʴʩʷ ʜʽʻʶ 

ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ ï ʩʦʮʽʘʣʴʥʠʭ, ʧʨʠʨʦʜʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʤʝʜʠʯʥʠʭ ʪʦʱʦ. ɺ 

ʋʢʨʘʾʥʽ ʟ 2022 ʨ. ʧʦʯʘʣʘʩʷ ʚʽʡʥʘ, ʷʢʘ ʩʧʨʠʯʠʥʠʣʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʤʽʛʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʟʤʽʥʫ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʩʠʩʪʝʤʠ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʝʧʽʜʝʤʽʯʥʠʡ ʧʨʦʮʝʩ ʩʢʘʨʣʘʪʠʥʠ 

ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʥʝʩʪʽʡʢʠʡ, ʽʟ ʧʝʨʽʦʜʠʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʨʽʚʥʷ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʷʢ ʚʥʫʪʨʽʰʥʽʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʟʙʫʜʥʠʢʘ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʢʣʶʯʥʦ ʟ 

ʚʧʣʠʚʦʤ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʤʽʛʨʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ.  

ʊʦʞ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 
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ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʩʢʘʨʣʘʪʠʥʫ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ 2022ï2024 ʨʨ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʦ ʦʬʽʮʽʡʥʽ ʜʘʥʽ ʄʆɿ ʋʢʨʘʾʥʠ 

ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʩʢʘʨʣʘʪʠʥʫ ʚ ʋʢʨʘʾʥʽ ʟʘ 2022ï2024 ʨʨ. ʫ ʨʦʟʨʽʟʽ ʚʽʢʦʚʠʭ 

ʛʨʫʧ: 0ï17 ʨʦʢʽʚ ʪʘ 18 ʨʦʢʽʚ ʽ ʩʪʘʨʰʽ. ʆʙʣʘʩʪʽ ʋʢʨʘʾʥʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ ʾʭʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɼʦ ʛʨʫʧʠ ʟ ʘʢʪʠʚʥʠʤʠ 

ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ ʚʽʜʥʝʩʝʥʦ 11 ʦʙʣʘʩʪʝʡ: ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ, ɾʠʪʦʤʠʨʩʴʢʫ, 

ɿʘʧʦʨʽʟʴʢʫ, ʂʠʾʚʩʴʢʫ, ʄʠʢʦʣʘʾʚʩʴʢʫ, ʆʜʝʩʴʢʫ, ʉʫʤʩʴʢʫ, ʍʘʨʢʽʚʩʴʢʫ, ʍʝʨʩʦʥʩʴʢʫ, 

ʏʝʨʥʽʛʽʚʩʴʢʫ ʦʙʣʘʩʪʽ ʪʘ ʤʽʩʪʦ ʂʠʾʚ (ɯ ʛʨʫʧʘ). ɼʦ ʛʨʫʧʠ ʟ ʤʝʥʰ ʘʢʪʠʚʥʠʤʠ ʘʙʦ 

ʚʽʜʩʫʪʥʽʤʠ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ (ɯɯ ʛʨʫʧʘ) ʚʽʜʥʝʩʝʥʦ ʽʥʰʽ 12 ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ: 

ɺʽʥʥʠʮʴʢʫ, ɺʦʣʠʥʩʴʢʫ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʫ, ʃʴʚʽʚʩʴʢʫ, 

ʇʦʣʪʘʚʩʴʢʫ, ʈʽʚʥʝʥʩʴʢʫ, ʊʝʨʥʦʧʽʣʴʩʴʢʫ, ʍʤʝʣʴʥʠʮʴʢʫ, ʏʝʨʢʘʩʴʢʫ, ʏʝʨʥʽʚʝʮʴʢʫ 

ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʫ. ʊʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ (ʃʫʛʘʥʩʴʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ ʪʘ 

ɸʈ ʂʨʠʤ) ʙʫʣʠ ʚʠʢʣʶʯʝʥʽ ʟ ʘʥʘʣʽʟʫ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʘʥʦ ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠ ʧʨʠʢʣʘʜʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, 

ʟʦʢʨʝʤʘ ʜʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʪʝʩʪʠ (ʄʘʥʥʘðʋʾʪʥʽ ʪʘ 

ʂʨʘʩʢʝʣʘðʋʦʣʣʽʩʘ) ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʽʞ ʛʨʫʧʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʩʢʘʨʣʘʪʠʥʫ ʫ 2022 ʨ. ʩʪʘʥʦʚʠʚ 2,48 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʝʨʝʜ 

ʜʽʪʝʡ ʚʽʢʦʤ 0ï17 ʨʦʢʽʚ ï 13,02 ʪʘ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ (18 ʨʦʢʽʚ ʽ ʩʪʘʨʰʽ) ï 0,17 ʥʘ 

100 ʪʠʩ. ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʋ 2023 ʨ. ʧʦʢʘʟʥʠʢʠ ʧʽʜʚʠʱʠʣʠʩʷ ʜʦ 25,47; 

139,59 ʪʘ 0,56, ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ 2024 ʨ. ï ʜʦ 37,79; 207,09 ʪʘ 0,12 ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ. ʅʘʡʥʠʞʯʽ ʨʽʚʥʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 2022 ʨ., ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʜʽʻʶ ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʴ ʫʥʘʩʣʽʜʦʢ ʧʘʥʜʝʤʽʾ COVID-19. ʋ 2024 ʨ. 

ʧʦʢʘʟʥʠʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʩʢʘʨʣʘʪʠʥʫ ʟʨʽʩ ʤʘʡʞʝ ʫ 15 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 2022 ʨ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʝʧʽʜʝʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʢʘʨʣʘʪʠʥʠ ʟʘʣʠʰʘʣʘʩʷ ʟʥʘʯʥʦ 

ʚʠʱʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʩʝʨʝʜ ʜʽʪʝʡ, ʥʽʞ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʢʦʚʘ 

ʛʨʫʧʘ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ: ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʩʢʘʨʣʘʪʠʥʫ ʩʝʨʝʜ ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ 17 ʨʦʢʽʚ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ 
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ʚʠʱʠʤʠ, ʥʽʞ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ (ʨ<0,05) (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʩʢʘʨʣʘʪʠʥʫ ʟʘ 2022ï2024 ʨʨ. ʫ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʩʢʘʨʣʘʪʠʥʫ ʟʘ 2022ï2024 ʨʨ. ʤʽʞ ʦʙʣʘʩʪʷʤʠ ʟ ʨʽʟʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʦʻʥʥʠʭ ʜʽʡ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ɯ ʛʨʫʧʽ ʦʙʣʘʩʪʝʡ (ʟ ʘʢʪʠʚʥʠʤʠ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ) ʨʽʚʝʥʴ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʥʘʩʝʣʝʥʥʷ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ, ʥʽʞ ʫ ɯɯ ʛʨʫʧʽ 

(ʟ ʤʝʥʰ ʘʢʪʠʚʥʠʤʠ ʘʙʦ ʚʽʜʩʫʪʥʽʤʠ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ) (ʨ<0,05) (ʨʠʩ. 2). 

 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ 

ʩʢʘʨʣʘʪʠʥʫ ʚ ʋʢʨʘʾʥʽ ʟʘ 

2022ï2024 ʨʨ. 

(ʚʩʝ ʥʘʩʝʣʝʥʥʷ) 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ 

ʩʢʘʨʣʘʪʠʥʫ ʚ ʋʢʨʘʾʥʽ ʟʘ 

2022ï2024 ʨʨ. 

(ʜʠʪʷʯʝ ʥʘʩʝʣʝʥʥʷ) 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ 

ʩʢʘʨʣʘʪʠʥʫ ʚ ʋʢʨʘʾʥʽ ʟʘ 

2022ï2024 ʨʨ. 

(ʜʦʨʦʩʣʝ ʥʘʩʝʣʝʥʥʷ) 

   
ʈʠʩ. 2. ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʩʢʘʨʣʘʪʠʥʫ ʫ ɯ ʪʘ ɯɯ ʛʨʫʧʘʭ ʦʙʣʘʩʪʝʡ ʟʘ 2022ï2024 ʨʨ.  
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ɿʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʷʢ ʩʝʨʝʜ ʜʽʪʝʡ, ʪʘʢ ʽ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ 

ʧʨʦʪʷʛʦʤ 2023ï2024 ʨʨ. (ʨ<0,05) ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʝʧʽʜʝʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʽʩʣʷ ʧʝʨʽʦʜʫ ʟʥʠʞʝʥʥʷ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʧʘʥʜʝʤʽʻʶ COVID-19.  

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ ʝʧʽʜʝʤʽʯʥʠʡ ʧʨʦʮʝʩ 

ʩʢʘʨʣʘʪʠʥʠ ʚ ʋʢʨʘʾʥʽ ʫ 2022ï2024 ʨʨ. ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʣʠ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʪʘ ʚʦʻʥʥʽ ʬʘʢʪʦʨʠ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʻ ʚʽʢʦʚʘ ʥʘʣʝʞʥʽʩʪʴ, ʘʜʞʝ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʩʝʨʝʜ ʜʽʪʝʡ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ, ʥʽʞ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ. ʋ 2023ï

2024 ʨʨ. ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʤʽʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʨʝʘʢʪʠʚʘʮʽʶ ʝʧʽʜʝʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʩʣʷ ʧʦʩʣʘʙʣʝʥʥʷ ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ COVID-19. ɺʦʜʥʦʯʘʩ ʫ ʨʝʛʽʦʥʘʭ, ʜʝ ʪʨʠʚʘʣʠ ʘʢʪʠʚʥʽ ʚʦʻʥʥʽ ʜʽʾ, 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʙʫʣʘ ʥʠʞʯʦʶ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʟʫʤʦʚʣʝʥʦ ʤʘʩʦʚʦʶ ʤʽʛʨʘʮʽʻʶ 

ʥʘʩʝʣʝʥʥʷ, ʧʦʨʫʰʝʥʥʷʤ ʩʠʩʪʝʤʠ ʝʧʽʜʥʘʛʣʷʜʫ ʪʘ ʥʝʧʦʚʥʦʪʦʶ ʦʬʽʮʽʡʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ʚʠʧʘʜʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ. 

 

ɺɯʂʆɺɸ ʄʆʈʌʆʃʆɻɯʗ ʃʀʎɽɺʆɰ ɼɯʃʗʅʂʀ 

ʉʦʣʪʠʩ ʈ.ʄ., ʍʤʘʨʘ ʊ.ɺ., ʉʪʦʣʷʨ ɼ.ɹ. 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

rulja874@gmail.com 

ʆʙʣʠʯʯʷ ʣʶʜʠʥʠ ï ʮʝ ʤʽʥʽʘʪʶʨʥʘ ʩʮʝʥʘ, ʜʝ ʨʦʟʽʛʨʫʶʪʴʩʷ ʚʩʽ ʧʦʜʽʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʞʠʪʪʷ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ ʜʦ ʩʤʝʨʪʽ. ʅʝ ʚʩʽ ʚʦʥʠ ʥʘʩʪʽʣʴʢʠ ʟʥʘʯʥʽ, 

ʱʦ ʥʝʦʜʤʽʥʥʦ ʟʘʣʠʰʘʶʪʴ ʩʚʽʡ ʩʣʽʜ, ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ ʚʽʢ, ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ 

ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ ʪʘ ʟʤʽʥʘʭ ʣʠʮʷ.  

ɼʣʷ ʚʠʚʯʝʥʥʷ ʘʥʘʪʦʤʽʾ ʣʠʮʝʚʦʾ ʜʽʣʷʥʢʠ ʥʝʦʙʭʽʜʥʝ ʟʥʘʥʥʷ ʾʾ ʪʦʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʾʭ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ, ʧʨʦʧʦʨʮʽʡ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʪʦʧʦʛʨʘʬʽʾ  ʢʽʩʪʢʦʚʠʭ, ʬʘʩʮʽʘʣʴʥʦ-ʤôʷʟʦʚʠʭ ʽ ʩʫʜʠʥʥʦ-ʥʝʨʚʦʚʠʭ ʫʪʚʦʨʝʥʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʽ ʩʪʘʪʽ. ɿ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʫ ʣʠʮʝʚʽʡ ʜʽʣʷʥʮʽ ʨʦʟʨʽʟʥʷʶʪʴ 

ʪʘʢʽ ʜʽʣʷʥʢʠ: ʦʯʥʦʷʤʢʦʚʫ, ʧʽʜʦʯʥʦʷʤʢʦʚʫ, ʱʽʯʥʫ, ʧʨʠʚʫʰʥʦ-ʞʫʚʘʣʴʥʫ, ʚʠʣʠʯʥʫ, 

ʥʦʩʦʚʫ, ʨʦʪʦʚʫ ʽ ʧʽʜʙʦʨʽʜʥʫ. ɿʘ ʄ.ɯ. ʇʠʨʦʛʦʚʠʤ, ʛʣʠʙʦʢʽ ʙʽʯʥʽ ʜʽʣʷʥʢʠ ʥʘʟʠʚʘʶʪʴ 

ʤʽʞʱʝʣʝʧʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ, ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʞ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ 
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ʛʽʣʦʢ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, ʛʦʨʙʘʤʠ ʚʝʨʭʥʽʭ ʱʝʣʝʧ, ʢʨʠʣʦʧʦʜʽʙʥʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ 

ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʢʽʩʪʢʠ ʽ ʟʚʝʨʭʫ ï ʦʩʥʦʚʦʶ ʯʝʨʝʧʘ. ʋ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ ʽ 

ʧʣʘʩʪʠʯʥʽʡ ʘʥʘʪʦʤʽʾ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʙʽʯʥʘ ʜʽʣʷʥʢʘ ʣʠʮʷ 

ʚʢʣʶʯʘʻ ʱʽʯʥʫ, ʧʨʠʚʫʰʥʦ-ʞʫʚʘʣʴʥʫ ʪʘ ʛʣʠʙʦʢʫ ʜʽʣʷʥʢʠ. ʂʽʩʪʢʦʚʫ ʦʩʥʦʚʫ 

ʦʩʪʘʥʥʴʦʾ ʩʪʘʥʦʚʠʪʴ ʧʽʜʩʢʨʦʥʝʚʘ ʷʤʢʘ, ʷʢʘ ʥʘ ʤʦʤʝʥʪ ʥʘʨʦʜʞʝʥʥʷ ʦʩʪʘʪʦʯʥʦ ʥʝ 

ʩʬʦʨʤʦʚʘʥʘ. ʂʨʠʣʦʧʦʜʽʙʥʽ ʚʽʜʨʦʩʪʢʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʢʽʩʪʢʠ ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʽ ʽ 

ʨʦʟʤʽʱʝʥʽ ʧʘʨʘʣʝʣʴʥʦ ʱʦʜʦ ʛʽʣʦʢ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, ʧʨʠ ʯʦʤʫ ʚʽʜʨʦʩʪʢʠ ʟʘʛʥʫʪʽ 

ʥʘʟʦʚʥʽ. ʇʽʜʩʢʨʦʥʝʚʠʡ ʛʨʝʙʽʥʴ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʢʽʩʪʢʠ ʚʽʜʩʫʪʥʽʡ. ʊʘʢʦʞ ʚʽʜʩʫʪʥʽʡ 

ʛʦʨʙ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ. ʇʦʜʦʚʞʝʥʥʷ ʢʨʠʣʦʧʦʜʽʙʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʢʣʠʥʦʧʦʜʽʙʥʦʾ 

ʢʽʩʪʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʜʽʪʝʡ 2ï3 ʨʦʢʽʚ. ʋ ʜʽʪʝʡ 4ï7 ʨʦʢʽʚ ʮʽʣʢʦʤ ʩʬʦʨʤʦʚʘʥʦ 

ʪʽʣʦ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ.  

ɼʠʪʠʥʘ ʥʘʨʦʜʞʫʻʪʴʩʷ ʟ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʦʶ ʛʦʣʦʚʦʶ, ʚʦʥʘ ʟʘʡʤʘʻ ı ʚʩʽʻʾ 

ʜʦʚʞʠʥʠ ʪʽʣʘ ʜʠʪʠʥʠ (ʧʨʠʙʣʠʟʥʦ 12,5 ʩʤ), ʥʘ ʚʽʜʤʽʥʫ ʛʦʣʦʚʠ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ, 

ʥʘ ʯʘʩʪʢʫ ʷʢʦʾ ʧʨʠʧʘʜʘʻ ȧ ʯʘʩʪʠʥʘ ʚʠʩʦʪʠ ʪʽʣʘ. ɿʘ ʦʙôʻʤʦʤ ʣʠʮʝʚʠʡ ʚʽʜʜʽʣ ʯʝʨʝʧʘ 

ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ ȧ ʯʘʩʪʠʥʫ ʚʩʴʦʛʦ ʦʙôʻʤʫ ʛʦʣʦʚʠ, ʫ ʜʦʨʦʩʣʦʾ 

ʣʶʜʠʥʠ ï İ. ɺʽʜʧʦʚʽʜʥʦ, ʟʤʽʥʶʶʪʴʩʷ ʽ ʧʨʦʧʦʨʮʽʾ ʣʠʮʷ. ʗʢʱʦ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ 

ʣʠʮʷ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʩʪʘʥʦʚʠʪʴ 13% ʚʽʜ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʠ, ʪʦ ʫ ʜʦʨʦʩʣʦʾ 

ʣʶʜʠʥʠ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʮʷ ʚʝʣʠʯʠʥʘ ʜʦʩʷʛʘʻ 31%. 

ʇʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʦʙʣʠʯʯʷ ʜʠʪʠʥʠ, ʱʦ ʟʜʘʻʪʴʩʷ ʧʦʜʦʚʞʝʥʠʤ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʝʬʦʨʤʘʮʽʾ ʛʦʣʦʚʢʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʨʦʜʦʚʽ ʰʣʷʭʠ ʽ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ 

ʯʦʣʘ, ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʻ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʦʨʤʘʣʴʥʦʶ 

ʧʝʨʝʙʫʜʦʚʦʶ ʢʽʩʪʦʢ ʯʝʨʝʧʘ, ʰʚʠʜʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʱʝʣʝʧ ʽ ʧʦʷʚʦʶ ʞʠʨʦʚʠʭ 

ʱʽʯʥʠʭ ʛʨʫʜʦʯʦʢ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʜʽʪʝʡ ʦʧʫʢʣʽʩʪʴ ʱʽʢ. ʅʝʚʜʦʚʟʽ 

ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʫ ʜʠʪʠʥʠ ʟʥʠʢʘʶʪʴ ʟʤʦʨʰʢʠ ʥʘ ʦʙʣʠʯʯʽ, ʦʜʫʪʣʽʩʪʴ, 

ʧʨʠʧʫʭʣʽʩʪʴ ʧʦʚʽʢ. ɺʠʧʨʘʚʣʷʻʪʴʩʷ ʬʦʨʤʘ ʥʦʩʘ, ʷʢʠʡ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʟʘʥʘʜʪʦ 

ʰʠʨʦʢʠʡ, ʡʦʛʦ ʢʽʥʯʠʢ ʟʘʢʨʫʛʣʝʥʠʡ, ʥʽʟʜʨʽ ʚʽʜʢʨʠʪʽ ʚʧʝʨʝʜ ʽ ʚʥʠʟ. ʅʘ ʤʘʣʝʥʴʢʦʤʫ 

ʦʙʣʠʯʯʽ ʜʠʪʠʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʽ ʦʯʽ, ʥʘʜ ʷʢʠʤʠ ʚʠʩʦʯʠʪʴ ʩʢʣʝʧʽʥʥʷ 

ʤʦʟʢʦʚʦʛʦ ʯʝʨʝʧʘ. ʆʙʣʠʯʯʷ ʟʜʘʻʪʴʩʷ ʰʠʨʦʢʠʤ ʽ ʥʽʙʠ ʩʧʣʶʱʝʥʠʤ ʚʥʘʩʣʽʜʦʢ 

ʩʣʘʙʢʦʛʦ ʨʦʟʚʠʪʢʫ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧ. 



VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

32 

ɺʥʘʩʣʽʜʦʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤôʷʟʠ, ʱʦ ʦʪʦʯʫʶʪʴ ʨʦʪʦʚʫ ʱʽʣʠʥʫ ʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʚ ʘʢʪʽ ʩʩʘʥʥʷ, ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʦʙʣʠʯʯʷ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ɺʠʩʦʪʘ 

ʦʙʣʠʯʯʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʢʦʞʥʠʤ ʤʽʩʷʮʝʤ ʞʠʪʪʷ, ʘʣʝ ʥʽʩ ʱʝ ʟʙʝʨʽʛʘʻ ʥʝʟʥʘʯʥʽ 

ʨʦʟʤʽʨʠ, ʩʧʠʥʢʘ ʡʦʛʦ ʥʝ ʩʬʦʨʤʫʚʘʣʘʩʷ, ʪʦʤʫ ʩʧʝʨʝʜʫ ʦʙʣʠʯʯʷ ʟʜʘʻʪʴʩʷ ʧʣʦʩʢʠʤ. 

ɺʦʥʦ ʚʧʠʩʫʻʪʴʩʷ ʫ ʬʦʨʤʫ ʢʦʣʘ, ʪʠʤ ʙʽʣʴʰʝ, ʱʦ ʧʽʜʙʦʨʽʜʜʷ ʫ ʜʠʪʠʥʠ ʧʝʨʰʦʛʦ 

ʨʦʢʫ ʞʠʪʪʷ ʱʝ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ. ɺʦʜʥʦʯʘʩ ʨʫʭʣʠʚʽʩʪʴ ʣʠʮʷ ʟʨʦʩʪʘʻ, 

ʝʣʝʤʝʥʪʠ ʤʽʤʽʢʠ ʢʦʦʨʜʠʥʫʶʪʴʩʷ ʪʘ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʫ ʛʨʠʤʘʩʘʭ ʟʘʜʦʚʦʣʝʥʥʷ 

(ʫʩʤʽʰʢʘ, ʩʤʽʭ) ʪʘ ʧʨʦʪʝʩʪʫ (ʢʘʧʨʠʟʠ, ʧʣʘʯ). ɼʠʩʧʨʦʧʦʨʮʽʷ ʤʽʞ ʤʦʟʢʦʚʠʤ ʪʘ 

ʣʠʮʝʚʠʤ ʚʽʜʜʽʣʘʤʠ ʯʝʨʝʧʘ, ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʘ ʫ ʜʽʪʝʡ ʨʘʥʥʴʦʛʦ ʚʽʢʫ, 

ʟʛʣʘʜʞʫʻʪʴʩʷ. ʆʪʞʝ, ʢʨʫʛʣʘ ʬʦʨʤʘ ʦʙʣʠʯʯʷ ʜʠʪʠʥʠ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʦʚʘʣʴʥʫ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʣʠʮʝʚʦʛʦ ʚʽʜʜʽʣʫ ʯʝʨʝʧʘ, ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ 

ʱʝʣʝʧ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʚʠʰʠʢʦʚʫʶʪʴʩʷ ʜʚʘ ʨʷʜʠ ʤʦʣʦʯʥʠʭ ʟʫʙʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʦʨʽʟʫʚʘʥʥʷ ʤʦʣʦʯʥʠʭ ʟʫʙʽʚ ʪʘ ʧʦʤʽʪʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚʩʴʦʛʦ ʞʫʚʘʣʴʥʦʛʦ 

ʘʧʘʨʘʪʫ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʦʬʦʨʤʣʝʥʥʽ ʦʙʣʠʯʯʷ ʜʠʪʠʥʠ. ɼʦ 10 ʨʦʢʽʚ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʞʠʪʪʷ ʚʦʥʦ ʥʘʙʫʚʘʻ ʬʦʨʤʠ ʦʚʘʣʫ ʘʙʦ ʧôʷʪʠʢʫʪʥʠʢʘ. 

 

ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ʂʆʈʆʅɸɺɯʈʋʉʅʆɰ ɯʅʌɽʂʎɯɰ 

ʊʠʥʠʥʠʢʘ ʃ.ʄ., ʃʦʮʢʽʥʘ ʗ.ɻ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

l.tynynyka@khimu.edu.ua, y.lotskina.22@khimu.edu.ua 

ʂʦʨʦʥʘʚʽʨʫʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ (COVID-19), ʩʧʨʠʯʠʥʝʥʝ ʢʦʨʦʥʘʚʽʨʫʩʦʤ 

ʚʘʞʢʦʛʦ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʫ 2 (SARS-CoV-2) ʩʪʘʣʠ ʛʣʦʙʘʣʴʥʦʶ 

ʟʘʛʨʦʟʦʶ ʟʜʦʨʦʚ'ʶ ʣʶʜʠʥʠ. ʋʥʽʢʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ SARS-CoV-2 ʽ ʧʘʪʦʛʝʥʥʠʡ 

ʤʝʭʘʥʽʟʤ, ʱʦ ʣʝʞʠʪʴ ʚ ʡʦʛʦ ʦʩʥʦʚʽ, ʧʨʠʟʚʝʣʠ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ. ʉʫʯʘʩʥʽ 

ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ COVID-19 ʚʢʣʶʯʘʶʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʪʘ ʧʽʜʪʨʠʤʫʶʯʫ 

ʪʝʨʘʧʽʶ, ʪʦʜʽ ʷʢ ʨʦʣʴ ʽʤʫʥʥʦʾ/ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʛʦʩʧʦʜʘʨʷ ʫ ʧʨʦʛʨʝʩʫʚʘʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʽʛʥʦʨʫʻʪʴʩʷ. ʈʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʜʽʾ SARS-CoV-2 ʟ 

ʡʦʛʦ ʨʝʮʝʧʪʦʨʘʤʠ, ʘ ʪʘʢʦʞ ʧʘʪʦʛʝʥʝʟʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʡʦʛʦ ʦʩʥʦʚʽ, ʚʠʷʚʠʣʦʩʷ 

ʢʦʨʠʩʥʠʤ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʨʘʥʥʴʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 
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ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʚʘʢʮʠʥ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʪʨʫʯʘʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʽʤʫʥʦʧʘʪʦʣʦʛʽʾ, ʟʥʠʞʫʶʪʴ ʨʠʟʠʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʢʣʽʥʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʢʨʘʱʫʶʪʴ ʧʨʦʛʥʦʟ (Dejnirattisai et al., 2022; Delgado 

et al., 2024). ɹʽʣʴʰ ʪʦʛʦ, ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʤʫʪʘʮʽʡ ʚ ʛʝʥʦʤʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

SARS-CoV-2 ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʜʦ ʟʚ'ʷʟʫʚʘʥʥʷ ʟ 

ʨʝʮʝʧʪʦʨʦʤ ʢʣʽʪʠʥʠ-ʛʦʩʧʦʜʘʨʷ ʘʙʦ ʟʘʧʫʩʢʘʶʪʴ ʤʝʭʘʥʽʟʤ ʚʠʩʣʠʟʘʥʥʷ ʚʽʜ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʘʙʦ ʜʦ ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʪʘʛʽʦʟʥʦʩʪʽ ʚʽʨʫʩʫ, ʘʙʦ ʜʦ 

ʧʽʜʚʠʱʝʥʦʾ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʚʘʨʽʘʥʪʽʚ, ʱʦ ʥʝʩʫʪʴ ʮʽ ʤʫʪʘʮʽʾ (Faria et al., 2021).  

ɯʩʥʫʻ ʩʽʤ ʪʠʧʽʚ ʢʦʨʦʥʘʚʽʨʫʩʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʣʶʜʠʥʠ. ʏʦʪʠʨʠ ʟ 

ʮʠʭ ʢʦʨʦʥʘʚʽʨʫʩʽʚ ʣʶʜʠʥʠ (HCoV-NL63, HCoV229E, HCoV-OC43 ʽ HKU1) 

ʚʠʢʣʠʢʘʶʪʴ ʦʙʤʝʞʝʥʽ ʣʝʛʢʽ ʩʠʤʧʪʦʤʠ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʫ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ. ɯʥʰʽ ʪʨʠ ʻ ʚʠʩʦʢʦʧʘʪʦʛʝʥʥʠʤʠ 

ʢʦʨʦʥʘʚʽʨʫʩʘʤʠ: ʂʦʨʦʥʘʚʽʨʫʩ ʪʷʞʢʦʛʦ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʫ 

(SARS-CoV), ʂʦʨʦʥʘʚʽʨʫʩ ɹʣʠʟʴʢʦʩʭʽʜʥʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʫ 

(MERS-CoV) ʽ ʥʦʚʠʡ ʂʦʨʦʥʘʚʽʨʫʩ (SARS-CoV-2), ʫʩʽ ʚʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʚʘʞʢʽ 

ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʣʶʜʝʡ (Abu-Raddad et al., 2021). SARS-CoV-2 ï ʮʝ 

ʦʜʥʦʣʘʥʮʶʛʦʚʠʡ ʈʅʂ-ʚʽʨʫʩ ʽʟ ʩʬʝʨʠʯʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʁʦʛʦ ʥʝʚʝʣʠʢʠʡ ʛʝʥʦʤ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʜʫʚʘʥʥʷ ʜʚʦʭ ʥʘʙʦʨʽʚ ʙʽʣʢʽʚ. ʊʨʘʥʩʢʨʠʧʮʽʶ ʽ ʨʝʧʣʽʢʘʮʽʶ ʛʝʥʦʤʫ 

ʟʜʽʡʩʥʶʶʪʴ 16 ʥʝʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʪʘʢʦʞ ʧʨʦʜʫʢʫʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʙʽʣʢʠ: 

ʛʣʽʢʦʧʨʦʪʝʾʥ ʦʙʦʣʦʥʢʠ (S), ʙʽʣʦʢ ʦʙʦʣʦʥʢʠ (E), ʛʣʽʢʦʧʨʦʪʝʾʥ ʤʝʤʙʨʘʥʠ (M) ʽ 

ʙʽʣʦʢ ʥʫʢʣʝʦʢʘʧʩʠʜʫ (N). ʏʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʫ ʮʴʦʤʫ ʚʽʨʫʩʽ ʈʅʂ-ʟʘʣʝʞʥʦʾ ʈʅʂ-

ʧʦʣʽʤʝʨʘʟʠ ʧʽʜ ʯʘʩ ʨʝʧʣʽʢʘʮʽʾ ʛʝʥʦʤʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʫʪʘʮʽʡ, 

ʦʩʢʽʣʴʢʠ ʮʷ ʧʦʣʽʤʝʨʘʟʘ ʥʝ ʤʘʻ ʽʩʪʦʪʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ 

(Abu-Raddad et al., 2021). 

SARS-CoV-2 ʧʨʦʥʠʢʘʻ ʚ ʢʣʽʪʠʥʫ-ʛʦʩʧʦʜʘʨʷ ʜʚʦʤʘ ʰʣʷʭʘʤʠ, ʘ ʩʘʤʝ 

ʝʥʜʦʮʠʪʦʟʥʠʤ ʰʣʷʭʦʤ ʪʘ ʧʦʚʝʨʭʥʝʚʠʤ ʰʣʷʭʦʤ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʶ ʩʝʨʠʥʦʚʦʶ ʧʨʦʪʝʘʟʦʶ 2 (TMPRSS2). ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʢʪʠʚʥʘ 

ʨʝʧʣʽʢʘʮʽʷ ʪʘ ʚʠʚʽʣʴʥʝʥʥʷ ʚʽʨʫʩʫ ʟʤʫʰʫʶʪʴ ʢʣʽʪʠʥʫ-ʛʦʩʧʦʜʘʨʷ ʧʽʜʜʘʚʘʪʠʩʷ 

ʧʽʨʦʧʪʦʟʫ, ʚʠʚʽʣʴʥʷʶʯʠ ʤʦʣʝʢʫʣʷʨʥʽ ʧʘʪʝʨʥʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ 
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Damage-Associated Molecular Patterns (DAMP), ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴ ʩʫʩʽʜʥʽ 

ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʪʘ ʘʣʴʚʝʦʣʷʨʥʽ ʤʘʢʨʦʬʘʛʠ, 

ʽʥʽʮʽʶʶʯʠ ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʭʝʤʦʢʽʥʽʚ, ʷʢʽ ʟʘʣʫʯʘʶʪʴ 

ʤʦʥʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ ʊ-ʢʣʽʪʠʥʠ ʜʦ ʤʽʩʮʷ ʽʥʬʝʢʮʽʾ (Georg et al., 2021). 

ɸʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʽ ʢʣʽʪʠʥʠ (ɸʇʂ) ʨʦʟʧʽʟʥʘʶʪʴ ʘʥʪʠʛʝʥʠ ʪʘ ʩʪʠʤʫʣʶʶʪʴ 

ʛʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ ʦʨʛʘʥʽʟʤʫ ʯʝʨʝʟ ʚʽʨʫʩʩʧʝʮʠʬʽʯʥʽ ɺ-ʢʣʽʪʠʥʠ ʪʘ ʧʣʘʟʤʘʪʠʯʥʽ 

ʢʣʽʪʠʥʠ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʥʝʡʪʨʘʣʽʟʫʶʯʠʭ ʘʥʪʠʪʽʣ. ʅʝʡʪʨʘʣʽʟʫʶʯʽ ʘʥʪʠʪʽʣʘ 

ʟʘʧʦʙʽʛʘʶʪʴ ʽʥʬʝʢʮʽʲ, ʙʣʦʢʫʶʯʠ ʚʟʘʻʤʦʜʽʶ ʙʽʣʢʘ S ʟ ʨʝʮʝʧʪʦʨʘʤʠ 

ʘʥʛʽʦʪʝʥʟʠʥʧʝʨʝʪʚʦʨʶʶʯʦʛʦ ʬʝʨʤʝʥʪʫ (ACE2) ʪʘ ʨʦʟʜʷʛʘʥʥʷ ʚʽʨʫʩʫ. ʈʝʘʢʮʽʷ 

ʘʥʪʠʪʽʣ ʥʘ SARS-CoV-2 ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʻ ʧʨʦʪʷʛʦʤ 4-8 ʜʥʽʚ ʧʽʩʣʷ ʧʦʷʚʠ 

ʩʠʤʧʪʦʤʽʚ, ʽ ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʩʝʨʦʢʦʥʚʝʨʩʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 

3 ʪʠʞʥʽʚ. ʉʠʥʪʝʟ IgM ʻ ʨʘʥʥʴʦʶ ʽ ʪʠʤʯʘʩʦʚʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʥʦʚʽ ʘʥʪʠʛʝʥʠ, ʪʦʜʽ ʷʢ 

IgG ʧʝʨʝʚʘʞʘʻ ʷʢ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʘʥʪʠʪʽʣʦ ʟ ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ 

ʥʘʧʽʚʨʦʟʧʘʜʫ ʪʘ ʙʽʣʴʰ ʥʠʟʴʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʟʘʭʠʩʪ ʪʘ ʝʬʝʢʪʠʚʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʪʢʘʥʠʥʠ (Georg et al., 2021). 

ʆʪʞʝ, ʩʢʣʘʜʥʠʡ ʧʘʪʦʛʝʥʝʟ SARS-CoV-2 ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʧʽʜʭʦʜʽʚ 

ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʧʘʥʜʝʤʽʻʶ COVID-19, ʧʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʴ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʻ 

ʚʘʞʣʠʚʠʤ ʷʢ ʽ ʧʦʜʘʣʴʰʝ ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʪʽʦʣʦʛʽʾ ʚʽʨʫʩʘ. 
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ɺʩʪʫʧ. ɿʘ ʜʘʥʠʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦʨʦʢʫ ʩʢʦʨʧʽʦʥʽʟʤ ʫʨʘʞʘʻ 

ʙʣʠʟʴʢʦ 1,2ï1,5 ʤʣʥ ʣʶʜʝʡ, ʟ ʷʢʠʭ ʧʨʠʙʣʠʟʥʦ 2600 ʚʠʧʘʜʢʽʚ ʟʘʚʝʨʰʫʶʪʴʩʷ 

ʣʝʪʘʣʴʥʦ. ʅʘʫʢʦʚʽ ʜʞʝʨʝʣʘ ʦʧʠʩʫʶʪʴ ʧʦʥʘʜ 1500 ʚʠʜʽʚ ʩʢʦʨʧʽʦʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʙʣʠʟʴʢʦ 50 ʚʚʘʞʘʶʪʴʩʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ. ɼʦʜʘʪʢʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʻ ʛʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʦʷʚʽ ʪʦʢʩʠʯʥʠʭ 
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ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʬʘʫʥʠ ʥʘ ʥʝʪʠʧʦʚʠʭ ʜʣʷ ʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ʆʢʨʽʤ ʪʦʛʦ, ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʧʨʘʢʪʠʢʘ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ ʦʪʨʫʡʥʠʭ ʪʘ ʭʠʞʠʭ 

ʪʚʘʨʠʥ, ʱʦ ʧʽʜʚʠʱʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʢʦʥʪʘʢʪʽʚ ʽʟ ʣʶʜʠʥʦʶ ʪʘ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʽʥʪʦʢʩʠʢʘʮʽʡ. ʆʪʨʫʪʘ ʩʢʦʨʧʽʦʥʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʪʦʢʩʠʥʽʚ, 

ʟʜʘʪʥʠʭ ʩʧʨʠʯʠʥʷʪʠ ʚʠʨʘʞʝʥʽ ʫʨʘʞʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ 

ʤʽʦʢʘʨʜʘ, ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʙʘʛʘʪʴʦʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʋ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʧʽʩʣʷ ʫʢʫʩʽʚ ʩʢʦʨʧʽʦʥʽʚ ʥʝʨʽʜʢʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʚʠʧʘʜʢʠ ʛʦʩʪʨʦʛʦ 

ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʟʦʢʨʝʤʘ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ, ʱʦ ʧʦʚôʷʟʘʥʦ ʧʝʨʝʚʘʞʥʦ ʟ 

ʽʥʜʫʢʮʽʻʶ ʢʦʨʦʥʘʨʥʦʛʦ ʩʧʘʟʤʫ (ʗʥʯʠʰʠʥ & ʊʠʤʦʰʝʥʢʦ, 2024; ʗʥʯʠʰʠʥ ʽ 

ʩʧʽʚʘʚʪ., 2024). ɼʦʚʝʜʝʥʦ, ʱʦ ʽʥʪʦʢʩʠʢʘʮʽʷ ʪʦʢʩʠʥʘʤʠ ʩʢʦʨʧʽʦʥʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤʘʩʠʚʥʠʤ ʚʠʚʽʣʴʥʝʥʥʷʤ ʚʘʟʦʘʢʪʠʚʥʠʭ, ʧʨʦʟʘʧʘʣʴʥʠʭ ʽ 

ʪʨʦʤʙʦʛʝʥʥʠʭ ʤʝʜʽʘʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʛʽʩʪʘʤʽʥ, ʙʨʘʜʠʢʽʥʽʥ, ʩʝʨʦʪʦʥʽʥ, 

ʪʨʦʤʙʦʢʩʘʥ ʪʘ ʣʝʡʢʦʪʨʽʻʥʠ. ɺʢʘʟʘʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʛʝʥʪʠ ʧʨʦʚʦʢʫʶʪʴ ʩʧʘʟʤ 

ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʽʡ, ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʘʮʽʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʬʦʨʤʫʚʘʥʥʶ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʭ ʪʨʦʤʙʽʚ. ʆʢʨʽʤ ʮʴʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʠʡ 

ʢʘʨʜʽʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʦʪʨʫʪʠ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʪʦʢʩʠʯʥʦʛʦ ʪʘ 

ʘʜʨʝʥʝʨʛʽʯʥʦʛʦ ʤʽʦʢʘʨʜʠʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʫ ʧʦʰʠʨʝʥʽʩʪʴ 

ʩʢʦʨʧʽʦʥʽʟʤʫ ʫ ʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ ʨʦʟʚʠʪʢʫ ʪʷʞʢʠʭ ʫʨʘʞʝʥʴ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʤʽʦʢʘʨʜʽ ʧʽʜ ʚʧʣʠʚʦʤ ʦʪʨʫʪʠ 

ʩʢʦʨʧʽʦʥʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ 

ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ, ʟʫʤʦʚʣʶʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʧʘʪʦʛʝʥʝʟʫ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ ʪʘ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʩʚʦʻʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʣʽʢʫʚʘʥʥʷ. 

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ ʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫ 

ʩʝʨʮʝʚʽʡ ʪʢʘʥʠʥʽ ʱʫʨʽʚ ʥʘ 1-ʰʫ ʪʘ 3-ʪʶ ʜʦʙʫ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʦʪʨʫʪʠ ʩʢʦʨʧʽʦʥʘ Leiurus macroctenus. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ 60 ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʩʘʤʮʷʭ 

ʱʫʨʽʚ, ʷʢʠʤ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʚʚʦʜʠʣʠ 0,5 ʤʣ ʨʦʟʯʠʥʫ ʦʪʨʫʪʠ Leiurus 

macroctenus, ʨʦʟʚʝʜʝʥʦʛʦ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ʊʚʘʨʠʥʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 
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(n=13) ʦʪʨʠʤʫʚʘʣʠ ʣʠʰʝ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʫ ʪʦʤʫ ʞ ʦʙôʻʤʽ. ɼʣʷ 

ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ʩʝʨʮʝʚʦʾ ʪʢʘʥʠʥʠ, ʷʢʽ ʬʘʨʙʫʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, ʘʟʘʥ-ʪʨʠʭʨʦʤʦʤ ʪʘ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʟʘʣʽʟʘ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ 

SEO SCAN, ʘ ʬʦʪʦʛʨʘʬʽʯʥʫ ʬʽʢʩʘʮʽʶ ʧʨʝʧʘʨʘʪʽʚ ï ʩʠʩʪʝʤʦʶ CCD Vision. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋʞʝ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʦʪʨʫʪʠ 

Leiurus macroctenus ʫ ʩʝʨʮʝʚʽʡ ʪʢʘʥʠʥʽ ʱʫʨʽʚ ʚʠʷʚʣʝʥʦ ʦʟʥʘʢʠ ʛʦʩʪʨʦʛʦ 

ʫʰʢʦʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ. ʉʧʦʩʪʝʨʽʛʘʣʠ ʜʽʣʷʥʢʠ ʜʝʩʪʨʫʢʮʽʾ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ 

ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʜʝʬʦʨʤʘʮʽʶ. ʂʘʨʜʽʦʤʽʦʮʠʪʠ 

ʙʫʣʠ ʥʘʙʫʭʣʽ, ʧʦʪʦʚʱʝʥʽ, ʟ ʯʘʩʪʢʦʚʦʶ ʛʦʤʦʛʝʥʽʟʘʮʽʻʶ ʩʘʨʢʦʧʣʘʟʤʠ ʪʘ 

ʧʦʯʘʪʢʦʚʠʤ ʤʽʦʮʠʪʦʣʽʟʦʤ. ʋ ʩʪʨʦʤʽ ʚʽʜʟʥʘʯʘʚʩʷ ʚʠʨʘʞʝʥʠʡ ʥʘʙʨʷʢ ʽ ʢʣʽʪʠʥʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʠʣʠ ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ ʧʦʦʜʠʥʦʢʽ 

ʬʽʙʨʦʙʣʘʩʪʠ. ʋ ʯʘʩʪʠʥʽ ʧʨʝʧʘʨʘʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʨʽʙʥʽ ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ 

ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ. 

ʅʘ ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʪʦʢʩʠʥʫ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ 

ʧʦʩʠʣʶʚʘʣʠʩʷ. ɺʠʷʚʣʷʣʠʩʷ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʽ ʟʦʥʠ ʬʨʘʛʤʝʥʪʘʮʽʾ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, 

ʦʢʩʠʬʽʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʩʘʨʢʦʧʣʘʟʤʠ, ʟʛʣʘʜʞʝʥʥʷ ʢʦʥʪʫʨʽʚ ʢʣʽʪʠʥ ʽ ʧʦʩʠʣʝʥʥʷ 

ʤʽʦʮʠʪʦʣʽʟʫ. ʄʽʞʤôʷʟʦʚʽ ʧʨʦʤʽʞʢʠ ʙʫʣʠ ʨʦʟʰʠʨʝʥʽ, ʽʥʬʽʣʴʪʨʘʮʽʷ ʩʪʨʦʤʠ ʩʪʘʚʘʣʘ 

ʽʥʪʝʥʩʠʚʥʽʰʦʶ, ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʣʽʤʬʦʮʠʪʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ. ʋ ʩʫʜʠʥʘʭ 

ʬʽʢʩʫʚʘʣʠʩʷ ʷʚʠʱʘ ʧʦʚʥʦʢʨʦʚôʷ ʪʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʨʦʟʣʘʜʽʚ. ʉʫʢʫʧʥʽʩʪʴ 

ʚʠʷʚʣʝʥʠʭ ʟʤʽʥ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʛʦʩʪʨʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ 

ʤʽʦʢʘʨʜʘ ʟ ʦʟʥʘʢʘʤʠ ʟʘʧʘʣʴʥʦʾ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʨʝʘʢʮʽʾ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʚʽʜʦʤʠʤʠ ʫ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʠʤʠ ʱʦʜʦ ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʦʪʨʫʪʠ ʩʢʦʨʧʽʦʥʽʚ. 

ɺʠʩʥʦʚʢʠ. ʆʪʨʫʪʘ Leiurus macroctenus ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʠʪʦʢ ʛʦʩʪʨʦʛʦ 

ʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʤʽʦʢʘʨʜʘ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʝʩʪʨʫʢʮʽʻʶ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʻʶ 

ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʥʘʙʫʭʘʥʥʷʤ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ ʷʚʠʱʘʤʠ ʤʽʦʮʠʪʦʣʽʟʫ 

(Yanchyshyn, 2025). ʋ ʩʪʨʦʤʽ ʩʝʨʮʝʚʦʾ ʪʢʘʥʠʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʙʨʷʢ, 

ʚʠʨʘʞʝʥʘ ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʘʢʪʠʚʘʮʽʶ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʉʫʢʫʧʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 
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ʚʽʜʦʙʨʘʞʘʻ ʩʢʣʘʜʥʠʡ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʤʝʭʘʥʽʟʤ ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʾ ʜʽʾ 

ʩʢʦʨʧʽʦʥʦʚʦʾ ʦʪʨʫʪʠ ʪʘ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʽ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʾʭ ʢʦʨʝʢʮʽʾ. 
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Deep knowledge and understanding of the anatomy of the ulnar nerve have 

important practical significance in the clinical diagnosis of nerve injury levels and the 

selection of the correct surgical treatment strategy. 

The ulnar nerve has several anatomical sections along its path that are most often 

subject to injury: 1. Behind the medial epicondyle of the humerus ï in the ulnar groove, 

where it is located superficially. 2. The Guyonôs canal, through which the nerve passes 

along with the ulnar artery and can be compressed by bones, ligaments, or neoplasms. 

https://doi.org/10.26641/1997-9665.2025.1.83-89


VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day 

ñMedical and Biological Sciences : Interdisciplinary Aspectò 

October 15ð16, 2025 

39 

When the ulnar nerve is injured, the hand and fingers acquire a rather 

characteristic position due to paralysis. Thus, the fourth and fifth fingers to a lesser 

extent, and sometimes the third finger, assume a position in which the hand looks like 

a ñclawed pawò. As a result of the paralysis of the lumbrical muscles, with the 

preserved function of the extensor digitorum muscle, the proximal phalanges are in a 

position of hyperextension. As a result of the paralysis of all hypothenar and 

interosseous muscles, the fifth finger is abducted from the fourth finger. In high-level 

injuries (no lower than the elbow region), the hand deviates to the radial side due to 

the paralysis of the flexor carpi ulnaris muscle. 

There is a disruption of flexion of the proximal and distal phalanges of the fourth, 

and especially the fifth fingers. As a result of the paralysis of the interosseous muscles, 

adduction and abduction of all fingers become impossible. Due to the paralysis of the 

adductor pollicis muscle, adduction of the straightened thumb is impossible. 

Depending on the level of ulnar nerve injury, there is variability in the impairment 

of skin sensation. In particular, in injuries to the lower third of the forearm, there is 

damage to the dorsal branch of the ulnar nerve. In case of damage to the initial part of 

this branch, the authentic innervation zone of the ulnar nerve of the fifth finger can be 

overlapped by the ramifications of the dorsal branch, and the sensory disturbances will 

be more pronounced not on the entire fifth finger, but only on the adjacent sides of the 

fifth and fourth fingers. Subsequently, such impairments lead to atrophy of the hand 

muscles, resulting in sinking of the interosseous spaces, which manifests as a ñskeleton 

handò. 

Considering the above, we would like to present the main clinical symptoms of 

ulnar nerve injury with characteristic sensory and motor function impairments in the 

areas it innervates. Their clear pattern allows a doctor to establish a diagnosis based on 

a clinical examination alone. 

The initial and most common signs of ulnar nerve damage are sensory symptoms. 

Patients usually complain of loss of sensation in certain areas of the skin (numbness or 

hypoesthesia), as well as unpleasant sensations that occur without external stimuli 
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(ñpins and needlesò or paresthesia). These symptoms are localized in the specific 

innervation zone of the hand by the ulnar nerve: the little finger and the ulnar edge of 

the fourth finger, as well as the corresponding area of the palm and the back of the 

hand. 

Motor symptoms of hand impairment, associated with muscle weakness or 

atrophy, indicate a more significant nerve injury. Such symptoms include: 1. Weakness 

in the hand ï when there are difficulties performing precise finger movements, 

primarily when grasping small objects. 2. Muscle atrophy ï when there is a visible 

decrease in the volume of the handôs interosseous muscles, as well as the thenar 

muscles. 3. Fromentôs sign ï when the patient tries to hold a sheet of paper between 

the thumb and index fingers, they flex the distal phalanx of the thumb due to the 

weakness of the muscles innervated by the ulnar nerve. 4. Wartenbergôs sign ï when 

there is involuntary abduction of the little finger from the other fingers, making it 

impossible to hold it tightly against them. 5. ñClaw handò ï when an imbalance 

between the flexor and extensor muscles leads to a characteristic deformity. 

In our opinion, during examination, it is necessary to consider the fact that when 

sensory impairments affect only the hand, it indicates an ulnar nerve injury at the level 

of the wrist (Guyonôs canal). If the symptoms also extend to the forearm, the injury 

most often occurs at the level of the elbow. 

Depending on the site of injury, symptoms may vary. Injuries at the elbow level 

lead to a broader range of impairments, affecting both the forearm and the hand. 

Injuries at the wrist level have more localized symptoms. Thus, anatomy serves as a 

map where each symptom is a landmark pointing to a specific point of injury. Without 

this ñmapò, accurate diagnosis would be impossible, complicating the selection of the 

correct treatment strategy. 

Therefore, knowledge of the anatomy of the ulnar nerve is crucial for diagnosing 

its injuries. It is not just theoretical information but a practical tool that allows a doctor, 

based on the localization of symptoms (numbness, tingling, muscle weakness), to 

precisely determine the site of the nerve lesion. 
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GENDER CHARACTERISTICS OF THE TYPES OF 

PTERYGOMAXILLARY FISSURE  
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Introduction. The pterygomaxillary fissure is an important anatomical structure 

with variations that may differ between males and females. While its forms have been 

studied in adults, little is known about how these differences appear across different 

ages and sexes. Understanding these variations can improve clinical practice and 

anthropological research. This study focuses on revealing the gender-specific types of 

the pterygomaxillary fissure. 

The aim of the study was to identify the gender dimorphism in the types of the 

pterygomaxillary fissure. 

Material and method. Based on the research objectives, we examined the sexual 

dimorphism of pterygomaxillary fissure types across different age groups. For this 

study, 56 human skulls (38 male and 18 female) preserved and cataloged in the 

Fundamental Museum of the Department of Human Anatomy and Medical 

Terminology at Azerbaijan Medical University were analyzed. Cranioscopic and 

morphometric techniques were employed to assess and classify the fissure types. 

Results. In women, the findings are as follows: on the right side, 47.7% (26) have 

the average type, 35.3% (19) have the narrow-high type, and 17.0% (11) have the wide-

low type. On the left side, the average and narrow-high types are present in slightly 

higher proportions, with 51.1% (28) and 38.6% (21), while the wide-low type is found 

significantly less often at 10.3% (7). Disregarding the sides, the distribution in men 

shows that the narrow-high type of the pterygomaxillary fissure is found in 26.0% (14), 

the average type in 38.5% (22), and the wide-low type in 35.5% (21). Based on these 

findings, it can be stated that the average type is the most prevalent in men, followed 

by the wide-low type, while the narrow-high type is the least common. 

mailto:kquliyeva@amu.edu.az
mailto:sqanbayeva@amu.edu.az
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Conclusion. Thus, the pterygomaxillary fissure types, similar to linear 

dimensions and shapes, may show gender-based differences. In men, the medium and 

wide-low types are more frequently observed, whereas in women, the medium and 

narrow-high types are predominant. The medium type is the most common in both men 

(38.5%) and women (49.4%). 

 

RANGE OF VARIABILITY OF MANDIBULAR AND CHIN ANGLES 
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od.boiahina@knmu.edu.ua 

Introduction. The mandibular and chin angles have a certain significance for 

understanding the profile configuration of the facial skull. The mandibular angle is 

formed by the body of the mandible and its ramus. The chin angle is established at the 

intersection of the basal plane and the line passing through the pogonion and 

infradentale points. 

The aim of the study was to establish the range of variability of the mandibular 

and chin angles in people of mature age depending on the craniotype. 

Materials and methods. The research material was 115 skulls of mature age 

people of both sexes, including 35 bone preparations of a complete or fragmented 

skulls from the museum collection of the Department of Human Anatomy, Clinical 

Anatomy and Operative Surgery of Kharkiv National Medical University (KhNMU), 

and 80 results of studies of the human head on a computed tomography scanner without 

bone tissue pathology, selected in the medical and diagnostic center on the basis of a 

cooperation agreement with the Department of Human Anatomy, Clinical Anatomy 

and Operative Surgery of KhNMU. 

Craniometric research of certified bone preparations from the museum collection 

was carried out using a set of measuring devices with appropriate metrological support. 

Craniometric studies of the results of computed tomography examinations were carried 
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out with the help of measuring blocks of computer programs, which are used to analyze 

tomograms and three-dimensional reconstructions built on them. The following 

programs were used in our work: Ez3D Plus 3D; DICOM Vidar Dicom Viewer; 

eFilmlite. 

All research objects were divided into three types of skull structure according to 

the cranial index: brachycranes, mesocranes, and dolichocranes. Further analysis of the 

range of variability of the mandibular and chin angle indices was carried out according 

to belonging to one of the three types of skull structure. 

Results and discussion. According to the results of the obtained data, it was 

established that the mandibular angle has the largest parameters in brachycranes with 

an indicator of ὼӶ = 124.82Á at ů = 4.32 and ά Ӷ = 2.80 (in men), and ὼӶ = 120.66Á at 

ů = 3.12 and  ά Ӷ = 1.96 (in women). Intermediate indicators are characteristic of 

mesocranes (ὼӶ = 118.12Á and ὼӶ = 116.10Á at ů = 2.06 and ů = 1.90, ά Ӷ = 2.11 and  

ά Ӷ = 2.40, respectively). In dolichocranes, there is a decrease in the mandibular angle 

to ὼӶ = 110.18Á at ů = 2.14 and ά Ӷ = 1.82 in men and ὼӶ = 109.22Á at ů = 2.06 and 

ά Ӷ = 1.38 in women. 

According to our data, the chin angle demonstrates the least variability depending 

on the extreme forms of the facial skull structure. It is slightly increased in 

brachycranes (ὼӶ = 72.82Á at ů = 2.67 and  ά Ӷ = 12.12 in men and ὼӶ = 70.56Á at 

ů = 2.08 and ά Ӷ = 1.88 in women) with a tendency to decrease in mesocranes 

(ὼӶ = 68.14Á at ů = 1.38 and ά Ӷ = 1.16 in men and ὼӶ = 66.22Á at ů = 1.81 and ά Ӷ = 0.98 

in women) and dolichocranes (ὼӶ = 59.16Á at ů = 1.15 and ά Ӷ = 0.83 and ὼӶ = 56.06Á at 

ů = 1.48 and ά Ӷ = 0.91, respectively). 

Conclusions. The range of anatomical variability of the indicators of the 

mandibular and chin angles in mature people has been determined. It has been 

established that representatives of the brachycranial craniotype are characterized by 

maximum values of the mandibular and chin angles. Dolichocranes are characterized 

by a decrease in the above-mentioned parameters, while mesocranes have intermediate 

values. 
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NEW METHOD IN PROPHYLAXIS OF INTESTINAL ANASTOMOTIC 

LEAKAGE  

Mammadov T.E. 

Azerbaijan Medical University, Baku, Azerbaijan 

tapdiqmemmedov@gmail.com 

Introduction. The complications after laparoscopic and open resection of 

intestines and its prevention are actual problems of abdominal surgery. One of the most 

serious complications after intestinal surgery is intestinal anastomotic leakage, which 

is observed in 5.4ï10.5% of cases. Recently, many fundamental scientific-research 

studies attention has been paid to the investigation of the application of preparations 

containing growth factors. One of these drugs is human placental hydrolysate (HPH). 

We considered to conduct an experimental research to investigate the effectiveness of 

HPH in the prevention of intestinal anastomotic leakage. 

The aim of the research was to study the effect of human placental hydrolyzate 

on the regeneration of the intestinal anastomosis and on the prevention of its leakage.  

Materials and methods. Experimental studies were conducted on 2 groups 

(control and main) of rabbits. A model of acute intestinal obstruction was created in 

each group. A day later, relaparotomy was performed in both groups, necrotized 

segments of the intestine were resected and anastomoses were placed side by side. In 

the background of acute intestinal obstruction model, 60 rabbits had intestinal resection 

and primary anastomosis. After the operation, 20 rabbits taken as a control group 

received traditional treatment, and 40 rabbits in the main group in addition to the 

traditional treatment were used 8.4 mg/kg/day human placental hydrolysate. On the 

3rd, 5th, 7th and 15th day, the studied segments were taken for morphohistochemical 

study. 

After successful experimental results clinical studies were conducted on 122 

patients (control group ï 60, main group ï 62), who underwent resection of various 

segments of the intestine with anastomoses. For the purpose of preventing the leakage 
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of intestinal anastomoses, 4ï6 ml a day human placental hydrolyzate was used with 

the patients in main group in parallel with the traditional method of treatment. 

Results. Based on the results of the experiments, it can be argued that the use of 

HPH enhances the regeneration and angiogenesis in the anastomosis zone. Since the 

animals of the main group compared with the control group had higher mitotic index, 

better angiogenesis and high fibrillogenezis (collagen formation). In clinical practice, 

anastomotic failure was observed in 13,3% of cases in the control group, and 1,6% of 

cases in the main group.  

Conclusion. Due to successful clinical and experimental results, we consider it 

acceptable to use human placenta hydrolyzate for the prevention of leakage of the 

intestinal anastomoses. 

 

THE IMPACT OF INTENSE PHYSICAL EXERCISE ON THE 

ULTRASTRUCTURE OF INTERALVEOLAR CAPILLARIES  

Sultanova T.S., Yagubova S.M., Guliyeva K.J. 

Azerbaijan Medical University, Baku, Azerbaijan 

kquliyeva@amu.edu.az, syagubova.71@gmail.com 

Introduction . The respiratory system undergoes significant structural and 

functional changes under physical load. However, the ultrastructural damage to 

interalveolar capillaries caused by a single acute physical load is not fully understood. 

Purpose: To investigate the characteristics of damage to interalveolar capillaries 

under the influence of a single acute physical load. 

Materials and Methods. The study was conducted on 5ï10-month-old sexually 

mature male white rats of unknown strain, weighing 120ï150 grams. A total of 30 

experimental animals were used, with 10 forming the control group. The animals were 

subjected to a single physical load consisting of 3 hours running on a rotating wheel. 

Complex anatomical, histochemical, electrohistochemical, and ultramicroscopic 

methods were used to analyze the respiratory part of the lungs. Quantitative data were 

processed using statistical methods on a Sony Vaio personal computer with Microsoft 
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Excel XP software. Differences were considered statistically significant at p < 0.05. 

Results and Discussion. The analysis revealed pronounced ultrastructural 

changes in the interalveolar capillaries following acute physical exertion. The capillary 

walls exhibited thickening of the basement membrane and swelling of endothelial cells, 

indicative of increased permeability. The vesicular and vacuolar components of both 

alveolar epithelial and capillary endothelial cells were markedly increased, suggesting 

active transcellular transport and edema formation. 

These structural alterations reflect a pathological response to hypoxia induced by 

decreased partial oxygen pressure (pO2) in the inhaled air due to altered respiratory 

mechanics during intense exercise. Hypoxia triggers endothelial dysfunction, 

disrupting the integrity of the air-blood barrier and promoting edema in the interstitial 

and alveolar spaces. 

Compared to the control group, the experimental rats showed diffuse edema 

within the air-blood barrier, accompanied by increased permeability of all its structural 

components. This finding aligns with previous reports emphasizing the susceptibility 

of pulmonary capillaries to mechanical and oxidative stress during acute overload. 

The observed changes can be interpreted as early indicators of pathological 

remodeling, which, if persistent, could lead to impaired gas exchange and contribute 

to the development of respiratory insufficiency in chronic conditions. 

Conclusions. Experimental observations confirm that alveolar hyperventilation 

damages the endothelial cells of respiratory interalveolar capillaries, thereby 

influencing the progression of pathological changes in the air-blood barrier. 
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MECHANISMS UNDERLYING THE EFFECTS OF HYPOBARIC HYPOXIA 

ON THE THYROID GLAND  

Yagubova S., Sultanova T., Akbarov E. 

Azerbaijan Medical University, Baku, Azerbaijan 

info@amu.edu.az, syagubova.71@gmail.com 

Introduction.  The endocrine system, along with the nervous and immune 

systems, is one of the major regulatory systems responsible for mediating the 

organismôs responses to various exogenous and endogenous factors, including 

hypoxia, as well as for ensuring adaptation to changing environmental conditions. 

According to literature sources, hypoxia represents a key stress factor that affects 

virtually all organs and systems of the body ï particularly the cardiovascular, nervous, 

respiratory, endocrine, and immune systems. 

The aim of study was to investigate the mechanisms underlying the effects of 

hypobaric hypoxia on the thyroid gland, as well as to elucidate the main principles of 

compensatory and adaptive processes developing in the gland under hypoxic 

conditions. 

Materials and Methods. In this experimental study, laboratory rats were divided 

into control and experimental groups. The animals in the experimental group were 

subjected to a model of hypobaric hypoxia. On days 2, 5, 15, and 30 of the experiment, 

thyroid tissue samples were collected from the experimental animals and examined 

using histological, electron microscopic, immunohistochemical, and morphometric 

methods. The obtained data were compared with the intact indicators of healthy 

animals from the control group. 

Results. At the early stages of the experiment (days 2 and 5), morphological 

alterations in the thyroid gland induced by hypoxia were observed. Toward the later 

stages (days 15ï30), as the duration of hypoxia increased, these alterations were 
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gradually replaced by restructuring processes. During this period, signs of 

folliculogenesis became evident ï the number of small follicles with high proliferative 

potential increased, and noticeable changes occurred in the ratio between the follicular 

epithelium, colloid, and stroma. The morphofunctional characteristics of the thyroid 

gland were manifested by a reduction in epithelial height, which reflects regulatory 

adjustments aimed at compensatory adaptation under hypoxic conditions. Changes in 

follicular diameter indicated a shift in the proportion between epithelial and connective 

tissue components, reflecting ongoing tissue remodeling and adaptation. 

Conclusion. Thus, under the influence of hypoxia, structural reorganization 

within the thyroid gland facilitates the activation of compensatory and adaptive 

mechanisms, accelerating the glandôs functional adjustment to new environmental 

conditions. This intrinsic restructuring of thyroid tissue represents a key adaptive 

response enabling the organism to maintain homeostasis under prolonged hypobaric 

hypoxia. 

 

CONSIDERATION OF CERTAIN TYPES OF HYPEROSTOSIS  

Sukhonosov R., Tereshchenko A., Halycha M. 

Kharkiv National Medical University, Kharkiv, Ukraine 

mshalycha.2m23@knmu.edu.ua 

Relevance of the study. It is associated with age, male sex, obesity, hypertension, 

diabetes, and atherosclerosis, and is related to an increased risk of aortic calcification 

and cardiovascular risks. There is evidence that spinal stiffness and pain are associated 

with the progression of calcification, which emphasizes the importance of early 

symptom detection. Since hyperostosis may be asymptomatic or masked by other 

conditions (for example, chronic back pain, reduced mobility), its study helps avoid 

diagnostic errors. 

The aim of study. To investigate its mechanisms of development, clinical 

manifestations, diagnostic criteria, and treatment options for this pathological process, 

which is characterized by excessive bone tissue formation, to deepen the understanding 
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of the nature of the disease and to improve diagnostic and therapeutic approaches. 

Materials and methods include theoretical analysis of the literature and practical 

anatomical research. 

Results and conclusions. Hyperostosis is a term used to define abnormally 

increased ossification of the skeleton and is not applied to adaptive changes such as 

alterations in bone size and mass associated with increased mechanical loading. 

However, osteosclerosis, included in the concept of ñhyperostosis,ò is defined as an 

increase in the density of the affected bone without a change in its shape. 

Such a phenomenon is observed in renal osteodystrophy. Osteosclerosis 

associated with metastatic carcinoma is well known, usually in breast or prostate 

cancer, and the appositional newly formed bone adjacent to trabeculae that appear at 

the site of a prior pathological process is easily recognized in biopsies taken to confirm 

a diagnosis of metastatic disease. Similar osteosclerosis may accompany 

myeloproliferative disorders, particularly myelosclerosis, and suppression of bone 

marrow function occurs due to significant fibrosis against the background of primary 

bone tissue involvement. 

New bone formation occurs in relation to inflammation in bony osteomyelitis. 

Ultimately, deforming osteosis provides a radiological image of thickening and 

densification of the affected parts of the skeleton, while histological examination 

indicates increased osteoblastic activity along with enhanced bone resorption. 

1. Ankylosing spinal hyperostosis is an unusual type of spinal ossification in 

middle-aged and elderly patients. Any part of the spine may be involved, and spinal 

lesions represent only a component of a generalized skeletal disorder for which the 

term ñdiffuse idiopathic skeletal hyperostosisò (DISH) has been proposed. Apart from 

the spine, hyperostosis is mainly observed at the sites of ligament and tendon 

attachment to bone, for example at the iliac crest, ischial tuberosities, trochanters, linea 

aspera, calcaneus, patella, as well as in para-articular bone proliferations, the 

development of which may hinder joint replacement surgery. 

The main changes are expected in the thoracic spine, where typical bony 
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projections appear on the anterolateral surfaces of vertebral bodies, primarily on the 

right side. Intervertebral discs are usually of normal thickness, and adjacent vertebrae 

may be connected by bony bridges extending across disc margins, or, conversely, bony 

outgrowths arising from the edges of adjacent vertebrae form structures resembling a 

parrotôs beak or so-called ñkissing osteophytes.ò The general appearance of 

ossification observed macroscopically may be described as if molten wax were flowing 

down the lateral surface of the spine. Histomorphometry has revealed that when 

hyperostosis is present on the vertebral ridges, the vertebral bodies themselves have a 

porous structure. Ankylosing hyperostosis is observed in almost 10% of all autopsies 

and must be differentiated from ankylosing spondylitis, spinal changes in psoriatic 

arthritis and Reiterôs syndrome, deforming spondylosis, fluorosis, ochronosis, and 

acromegaly. 

2. Melorheostosis is a condition whose name derives from the Greek words melos 

(limb) and rheos (flow or current). The comparison with wax flowing from a candle, 

previously mentioned in connection with ankylosing spinal hyperostosis, reflects the 

flowing bone change characteristic of melorheostosis. This condition often occurs in 

older children and, although sometimes an incidental radiological finding, can cause 

skeletal pain and limb deformity with development of limb-length discrepancy and 

secondary deformities such as scoliosis and genu valgum. Painful sensations occur 

more frequently in adults than in children. The skin over the affected area becomes 

thickened or hardened and reddened. Fibrous thickening of subcutaneous tissue and 

muscles and the development of contractures may occur. Pathological fractures and 

malignant transformation of the affected bones have not been described. Serum 

calcium, phosphorus, and alkaline phosphatase levels remain within normal limits. The 

etiology of the condition is unknown. There is no evidence of familial or hereditary 

predisposition, and men and women are affected with approximately equal frequency. 

Melorheostosis can affect any bone; however, the skull, spine, and ribs are rarely 

involved, while long tubular bones are particularly often affected. Mono-osseous or 

mono-melic (affecting one limb) changes are observed, but more widespread 
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involvement of several limbs or bones, or even separate segments of one limb, may 

occur. Radiological examination shows thickening and densification of the medullary 

(endosteal) surface of the affected bone with extension into the bone marrow cavity. A 

similar appearance may be typical of melorheostosis in children. In adults, 

subperiosteal or extracortical hyperostosis is usually found. Pathological features 

include thickening of compact and cancellous bone, narrowing of the medullary cavity 

and formation of islands of bone tissue in the cancellous substance of the epiphyses. 

Histological signs are similar to those of hyperostotic bone and resemble features 

characteristic of other conditions such as osteopoikilosis. Membranous ossification and 

formation of thickened bone plates that may completely obliterate osteons of compact 

bone are observed. Osteoclastic activity is low, though present, and cartilage formation, 

if any, is concentrated at the ends of the bones. The distribution of osteosclerotic foci 

is the main criterion for differential diagnosis. 

3. Osteopoikilosis is usually clinically silent and is a benign condition in which 

multiple sclerotic bone lesions are incidentally detected during radiological 

examination. In some cases, cutaneous changes are observed and, although variable, 

the most common lesions are firm, yellowish nodules in the skin and subcutaneous 

tissue the size of a lentil, similar to those in lenticular disseminated dermatofibrosis. 

Osteopoikilosis is inherited in an autosomal dominant pattern, but sporadic cases are 

sometimes observed. Once identified, the lesions usually remain static, although 

increases in size and disappearance have been reported. Radiologically, numerous 

discrete foci of sclerosis 5-50 mm in diameter are predominantly detected in the 

epiphyses and metaphyses of long bones of the limbs, which retain their normal 

contours. Diaphyses are unaffected. Although small bones of the wrist and ankle may 

be involved, the pelvis, skull, mandible, spine, and thorax are usually spared. 

Previously, osteopoikilosis was considered clinically insignificant; however, 

associated abnormalities have been noted, including coarctation of the aorta, double 

ureters, endocrine disorders, gouty or rheumatic skin lesions, exostoses, craniofacial 

and dental anomalies including cleft lip, and dermatological manifestations. 
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The study of hyperostosis is relevant for several reasons: high prevalence in older 

age groups, significant clinical consequences (both skeletal and extra-skeletal), 

association with systemic diseases, and prospects for development of new diagnostic 

and therapeutic approaches. 

Thus, understanding hyperostosis is important not only for orthopedics or 

spondylology but also for general medicine. Early detection allows risk assessment 

(fractures, cardiovascular complications) and adjustment of treatment strategies. New 

therapeutic approaches, early-stage interventions, and prevention of progression are 

needed. Considering demographic changes (population aging, increasing metabolic 

disorders), the relevance of this issue continues to grow. 

 

REVIEW OF MORPHOFUNCTIONAL FEATURES OF THE STOMACH  

Rutgaizer V.G., Alimova V.D. 

Dnipro State Medical University, Dnipro, Ukraine 

213_06@dmu.edu.ua 

Introduction.  The increasing incidence of functional disorders of the digestive 

system against the background of excessive emotional tension and prolonged stress 

raises important questions regarding the morphofunctional features of different 

sections of the digestive tract. The stomach, located between the esophagus and the 

duodenum, performs the functions of food accumulation, mixing and mechanical 

processing, chemical digestion, as well as further evacuation of chyme into the 

intestine. Its morphofunctional characteristics serve as an example of the interrelation 

between structure and function. Understanding the peculiarities of the stomach wall 

structure, blood supply, and innervation allows for a better comprehension of the 

mechanisms of secretion, motility, and protective reactions under normal conditions, 

as well as the study of the connection between functional and morphological disorders 

that lead to the development of pathological conditions. 

Aim of the research. To summarize the existing scientific data regarding the 

main anatomical and functional features of the stomach, and to analyze modern 
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literature concerning the structural multilayered organization of the stomach wall, the 

principles of its intensive blood supply, and complex nervous regulation that together 

form a unified morphofunctional complex of the organ. 

Results and discussion. The stomach wall has a multilayered structure, with the 

outer layer formed by the visceral peritoneum, which performs a protective function 

and produces serous fluid that reduces friction during the movement of organs. Beneath 

the serous membrane lies a well-developed muscular layer represented by three layers 

of smooth muscle: oblique, circular, and longitudinal. This structural feature of the 

muscular layer enables the formation of peristaltic waves, which facilitate the mixing 

and propulsion of chyme toward the duodenum. 

The submucosa consists of fibrous connective tissue containing blood vessels and 

the submucosal nerve plexus, ensuring trophic support and innervation of the mucosa. 

The inner layer ï the mucous membrane ï contains epithelium with gastric pits, which 

increase the surface area of the mucosa, and glands that produce mucus, hydrochloric 

acid, and enzymes, as well as a muscularis mucosae that assists in secretion and 

digestion by facilitating chyme formation. 

The proper functioning of the stomach's multilayered wall is possible only under 

conditions of adequate and intensive arterial blood supply provided by the branches of 

the celiac trunk. The left and right gastric arteries, short gastric arteries, and 

gastroepiploic arteries form numerous anastomoses along the lesser and greater 

curvatures of the stomach, as well as on its anterior and posterior walls. The intensity 

of arterial blood flows ensures sufficient trophic support for the stomach wall during 

significant functional load in the digestive process, maintaining secretion, motility, and 

mucosal regeneration. Venous outflow largely parallels the arterial course, directing 

venous blood into the portal vein system; this allows all absorbed products and 

potentially harmful substances to undergo hepatic detoxification first ð an important 

protective mechanism.  

The stomach has sensory, sympathetic, and parasympathetic innervation. 

Parasympathetic fibers of the vagus nerve form the anterior and posterior trunks, 
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innervating the corresponding anterior and posterior stomach walls. They stimulate 

gastric juice secretion, activate glandular function, enhance peristalsis, and promote 

relaxation of the pyloric sphincter. Sympathetic fibers originate from the thoracic 

spinal segments and reach the celiac plexus through splanchnic nerves. They inhibit 

motor and secretory activity, reduce mucosal blood supply, and regulate sphincter tone. 

Through this interaction, the stomach is capable not only of digesting food but also of 

flexibly responding to changes in external and internal environments, coordinating 

food reception, processing, and propulsion. 

Conclusions. The morphological features of the stomach wall, its blood supply, 

and innervation determine the realization of its functions, forming a unified 

morphofunctional complex capable of protecting the mucosa from the effects of 

internal aggressive factors. The arterial anastomotic network ensures adequate trophic 

support and contributes to rapid mucosal regeneration. Sympathetic and 

parasympathetic influences of the autonomic nervous system provide fine regulation 

of motility, secretion, and vascular tone, coordinating stomach function with the 

overall activity of the digestive tract under normal conditions. 

Prolonged emotional stress and constant tension in modern life lead to 

disturbances in nervous regulation and functional impairments, manifesting as 

functional dyspepsia and reflux, which in turn may contribute to the development of 

organic pathologies such as gastrosophageal reflux disease, gastritis, and peptic ulcer 

disease. 
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Introduction . The modern advancement of perinatal medicine and neonatology 

necessitates a detailed examination of the sources of vascular supply and innervation 
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of the pericardium in human fetuses.  

Material and methods. A macroscopic investigation of the typical and variant 

anatomy of the pericardial vasculature and innervation was conducted on 17 human 

fetal specimens 186.0ï270.0 mm parieto-coccygeal length utilizing the techniques of 

anatomical dissection and vascular injection. 

Results. It is well-established that the pericardium has an anterior (sternocostal) 

surface, right and left mediastinal surfaces, and an inferior (diaphragmatic) surface. It 

should be noted that a horizontal line drawn at the level of the inferior border of the 

root of the lung divides the anterior and anterolateral regions of the pericardium into 

superior and inferior portions. Consequently, the sternocostal portion of the 

pericardium is distinguished into 6 segments: 2 anterior and 4 anterolateral. In the 

fetuses studied, the pericardiophrenic vessels, accompanied by the phrenic nerve, 

course bilaterally between the pericardium and the mediastinal part of the parietal 

pleura. The right and left pericardial neurovascular bundles are positioned 

asymmetrically. The right pericardial neurovascular bundle is shorter in length. The 

thoracic portion of the phrenic nerve is positioned asymmetrically on the right and left 

sides. The right phrenic nerve passes onto the pericardium adjacent to the wall of the 

superior vena cava on the pericardium itself, the nerve is covered by the parietal pleura. 

In the pericardial region, the right phrenic nerve is located in front or, in some instances 

(5 cases), directly adjacent to the root of the right lung. The lower thoracic portion of 

the right phrenic nerve passes along the inferior vena cava, on its lateral surface. The 

left phrenic nerve transitions onto the pericardium along the lateral surface of the 

hemiazygos vein and is then positioned anterior to the root of the left lung. 

Accordingly, the pericardial portion of the left phrenic nerve is longer than that of the 

eponymous right nerve. If the right and left phrenic nerves are topographically located 

anterior to the root of the corresponding lung, the vagus nerves pass posterior to it. The 

right and left phrenic nerves participate in the formation of the pericardial plexus and, 

together with branches of the vagus nerves and sympathetic trunks, form the 

perivascular plexus of the internal thoracic artery. The phrenic nerves innervate the 
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anterolateral portions of the pericardium. The pericardiophrenic artery originates from 

the internal thoracic artery at the level of the first rib and courses caudally along with 

the phrenic nerve. In the anterior mediastinum, the pericardiophrenic artery, 

predominantly the left, gives off three branches ï superior, anterior, and inferior ï 

which supply the lateral surfaces of the pericardium, the mediastinal part of the parietal 

pleura, and the diaphragm. Moreover, the areas of vascular supply of the left 

pericardiophrenic artery are larger than those of the eponymous right artery. However, 

the right pericardiophrenic artery and the right phrenic nerve have a sinuous course and 

a greater number of branches. The number of branches from the right pericardiophrenic 

artery is typically 4 to 6. The superior part of the anterior portion of the pericardium is 

supplied by thymic branches, and its venous drainage occurs via the corresponding 

vein into the internal thoracic vein system. The inferior part of the anterior portion of 

the pericardium is supplied by the mediastinal branches of the internal thoracic artery 

and the anterior branch of the pericardiophrenic artery. Venous drainage is carried out 

by the corresponding vessels into the internal thoracic vein. The superior part of the 

anterolateral portion of the pericardium is supplied bilaterally by the superior branch 

of the corresponding pericardiophrenic artery. Venous drainage occurs via the 

corresponding vein into the brachiocephalic vein and occasionally into the internal 

thoracic vein. It should be noted that two left internal thoracic veins (medial and lateral) 

were identified in 9 out of 17 fetal specimens, whereas two right veins were found in 

only 6 fetuses; in these cases, the internal thoracic artery is situated between the 

eponymous veins. The confluence of the left medial and lateral internal thoracic veins 

typically occurs at the level of the 2nd-3rd intercostal space (7 out of 9 observations), 

while the confluence of the right corresponding veins occurs at the 3rd-4th intercostal 

space (4 out of 6 cases). A single internal thoracic vein accompanying the entire length 

of the corresponding artery was identified in 8 fetuses on the left side and in 11 fetuses 

on the right. In 4 cases, an arcuate anastomosis was found between the right and left 

medial internal thoracic veins, anterior to the lower third of the sternal body. The 

inferior part of the anterolateral portion of the pericardium is supplied by the inferior 



VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day 

ñMedical and Biological Sciences : Interdisciplinary Aspectò 

October 15ð16, 2025 

57 

branch of the pericardiophrenic artery as well as by bronchial branches. Venous 

drainage occurs into the inferior phrenic vein. The diaphragmatic part of the 

pericardium is supplied by branches of the superior and inferior phrenic arteries, with 

venous drainage into the eponymous veins. The posterior wall of the pericardium is 

supplied by bronchial branches, and its venous drainage occurs into the azygos and left 

brachiocephalic veins. From the posterior mediastinum, bronchial and esophageal 

branches participate in the vascular supply of the pericardium. In fetuses, due to the 

poor development of mediastinal adipose tissue, the posterior portion of the 

pericardium is adjacent to the esophagus, trachea, bronchi, aorta, vagus nerves, and 

pleura. 

Conclusions: 

1. The primary vessels supplying the anterolateral portions of the 

pericardium are the pericardiophrenic arteries. These arteries along with the phrenic 

nerves form the pericardial neurovascular bundle. The positioning of the right and left 

pericardial neurovascular bundles is asymmetrical, with the right bundle having a 

shorter length. 

2. The area of supply of the left pericardiophrenic artery is larger than that 

of the right eponymous artery. 

3. The right pericardiophrenic artery and the right phrenic nerve have a 

winding course and more numerous branches. 

4. The right and left phrenic nerves contribute to the formation of the 

pericardial plexus and, along with branches of the vagus nerves and sympathetic 

trunks, form the perivascular plexus of the internal thoracic artery. The phrenic nerves 

innervate the anterolateral portions of the pericardium. 
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ʅɸʇʈʗʄ 2.  ʂʃɯʅɯʏʅɯ, ɼɯɸɻʅʆʉʊʀʏʅɯ, ʌɸʈʄɸʂʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ 

ʄɽɼʀʎʀʅʀ 

DIRECTION  2.  CLINICAL , DIAGNOSTIC , AND PHARMACOLOGICAL  ASPECTS OF 

MEDICINE  

ɿʄɯʅʀ ʈɯɺʅʗ ʇʈʆɼʋʂʊɯɺ, ʑʆ ʈɽɸɻʋʖʊʔ ɿ 2-ʊɯʆɹɸʈɹɯʊʋʈʆɺʆʖ 

ʂʀʉʃʆʊʆʖ, ʗʂ ʄɸʈʂɽʈɸ ʇɽʈɽʂʀʉʅʆɻʆ ʆʂʀʉʃɽʅʅʗ ʃɯʇɯɼɯɺ 

ʇʈʀ ɼʆʂʉʆʈʋɹɯʎʀʅ-ɯʅɼʋʂʆɺɸʅɯʁ ʂɸʈɼɯʆʄɯʆʇɸʊɯɰ ʊɸ ɰʍ 

ʂʆʈɽʂʎɯʗ ʂʈɯʆʂʆʅʉɽʈɺʆɺɸʅʀʄ ɽʂʉʊʈɸʂʊʆʄ ʉɽʈʎʗ 

1 ɼʨʦʙʥʝʨ ɯ.ɻ., 1, 2 ɻʣʘʜʢʠʭ ʌ.ɺ., 1 ʃʷʜʦʚʘ ʊ.ɯ. 

1 ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

2 ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʤʝʜʠʯʥʦʾ ʨʘʜʽʦʣʦʛʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ 

ʽʤʝʥʽ C.ʇ. ɻʨʠʛʦʨôʻʚʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠè,  

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

fedir.hladkykh@gmail.com  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʪʨʘʮʠʢʣʽʥʦʚʽ ʮʠʪʦʩʪʘʪʠʢʠ, ʟʦʢʨʝʤʘ 

ʜʦʢʩʦʨʫʙʽʮʠʥ (ɼʆʂʉ), ʟʘʣʠʰʘʶʪʴʩʷ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʫ ʩʭʝʤʘʭ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʪʝʨʘʧʽʾ, ʦʜʥʘʢ ʾʭ ʢʣʽʥʽʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʤʝʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʜʦʟʦʟʘʣʝʞʥʦʾ ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʩʪʽ, ʷʢʘ ʫ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʤʘʥʽʬʝʩʪʫʻ ʫ ʚʠʛʣʷʜʽ ʭʨʦʥʽʯʥʦʾ ʜʦʢʩʦʨʫʙʽʮʠʥ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ (ɼʆʂʉ-ʂʄʇ). ʆʩʥʦʚʥʠʤ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫʨʘʞʝʥʥʷ 

ʻ ʥʘʜʤʽʨʥʝ ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (ɸʌʂ) ʟ ʘʢʪʠʚʘʮʽʻʶ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ), ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʊɹʂ-

ʨʝʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʊɹʂ-ʈʇ), ʧʦʨʫʰʝʥʥʷʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ (ɸʆʉ), 

ʜʠʩʬʫʥʢʮʽʻʶ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʘʧʦʧʪʦʟʦʤ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (Ito-Hagiwara et al., 2025). 

ʇʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʢʘʨʜʽʦʧʨʦʪʝʢʮʽʾ ʧʨʠ ɼʆʂʉ-ʂʄʇ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʢʘʨʜʽʦʬʘʨʤʘʢʦʣʦʛʽʾ. ʆʜʥʠʤ ʽʟ ʜʦʚʝʜʝʥʠʭ ʟʘʩʦʙʽʚ 

ʻ ʥʝʩʝʣʝʢʪʠʚʥʠʡ (ɓ- ʪʘ Ŭ1-) ʘʜʨʝʥʦʙʣʦʢʘʪʦʨ ʢʘʨʚʝʜʠʣʦʣ (ʂʈɺ). ʇʦʨʷʜ ʽʟ ʮʠʤ, 

ʙʽʦʛʝʥʥʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʝʢʩʪʨʘʢʪʠ ʦʨʛʘʥʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ 
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ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʡ ʝʢʩʪʨʘʢʪ ʩʝʨʮʷ (ʂɽʉʮ), ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʤʫʣʴʪʠʢʦʤʧʦʥʝʥʪʥʽ ʟʘʩʦʙʠ ʟ ʢʦʤʧʣʝʢʩʥʦʶ ʜʽʻʶ ʥʘ ʢʣʽʪʠʥʥʠʡ ʤʝʪʘʙʦʣʽʟʤ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦ-ʧʨʦʦʢʩʠʜʘʥʪʥʠʡ ʙʘʣʘʥʩ ʽ ʨʝʛʝʥʝʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ (Elmorsy et al., 

2024). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʩʝʨʮʷ ʪʘ 

ʢʘʨʚʝʜʠʣʦʣʫ ʥʘ ʨʽʚʝʥʴ ʊɹʂ-ʨʝʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʪʢʘʥʠʥʘʭ ʩʝʨʮʷ ʱʫʨʽʚ ʽʟ 

ʭʨʦʥʽʯʥʦʶ ʜʦʢʩʦʨʫʙʽʮʠʥ-ʽʥʜʫʢʦʚʘʥʦʶ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʱʫʨʘʭ-ʩʘʤʮʷʭ 

(200-220 ʛ), ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʥʘ ʛʨʫʧʠ ʧʦ 7 ʪʚʘʨʠʥ. ʍʨʦʥʽʯʥʫ ɼʆʂʉ-ʽʥʜʫʢʦʚʘʥʫ 

ʂʄʇ (ɼʆʂʉ-ʂʄʇ) ʤʦʜʝʣʶʚʘʣʠ ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦʛʦ (ʚ/ʦ) 

ʚʚʝʜʝʥʥʷ ʜʦʢʩʦʨʫʙʽʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ (ɽɹɽɺɽ ʌʘʨʤʘ ɻʝʩ.ʤ.ʙ.ʍ. ʅʬʛ. ʂɻ, 

ɸʚʩʪʨʽʷ) ʫ ʜʦʟʽ 5 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ 1 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʧʨʦʪʷʛʦʤ 4 ʪʠʞʥʽʚ, ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ 7, 14, 21 ʪʘ 28 ʜʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ (Podyacheva et al., 2021). ʂʫʤʫʣʷʪʠʚʥʘ ʜʦʟʘ 

ɼʆʂʉ ʩʪʘʥʦʚʠʣʘ 20 ʤʛ/ʢʛ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʧʽʜʭʦʜʘʤ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʭʨʦʥʽʯʥʦʾ ɼʆʂʉ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʩʪʽ ʫ ʱʫʨʽʚ. ʂɽʉʮ ʚʚʦʜʠʣʠ 1 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʫ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ï 1 ʨʘʟ ʜʦ ʧʦʯʘʪʢʫ ʚʚʝʜʝʥʥʷ ɼʆʂʉ ʪʘ 4 ʨʘʟʠ ʥʘʨʽʟʥʦ ʟ 

ɼʆʂʉ (ʟʘ 60 ʭʚ ʜʦ ʚʚʝʜʝʥʥʷ ɼʆʂʉ), ʚʽʜʧʦʚʽʜʥʦ ʥʘ 7, 14, 21 ʪʘ 28 ʜʥʽ (ʫʩʴʦʛʦ 5 

ʚʚʝʜʝʥʴ). ɺ ʷʢʦʩʪʽ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʫ ʦʙʨʘʥʦ ʥʝʩʝʣʝʢʪʠʚʥʠʡ (ɓ- ʪʘ Ŭ1-) 

ʘʜʨʝʥʦʙʣʦʢʘʪʦʨ ʢʘʨʚʝʜʠʣʦʣ (çʂʘʨʚʝʜʠʣʦʣ-ɿʝʥʪʽʚʘè, ʊʆɺ çɿʝʥʪʽʚʘè, ʏʝʩʴʢʘ 

ʈʝʩʧʫʙʣʽʢʘ). ɺʤʽʩʪ ʊɹʂ-ʈʇ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʟʘ ʤʝʪʦʜʦʤ 

Asakawa T. et al. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦ ʫ Microsoft Office 

Excel 2016 ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʙʽʦʩʪʘʪʠʩʪʠʢʠ. ɼʘʥʽ ʧʦʜʘʥʦ ʷʢ MÑm 

(MÑSE) ʘʙʦ ʄʝ [LQ; UQ]; ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ï ʟ 95%ɼɯ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʪʚʘʨʠʥ ʽʟ ɼʆʂʉ-ʂʄʇ ʚʽʜʟʥʘʯʝʥʦ ʩʫʪʪʻʚʝ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʊɹʂ-ʈʇ ʫ ʪʢʘʥʠʥʘʭ ʩʝʨʮʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ, ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʘʢʪʠʚʘʮʽʶ ʇʆʃ ʽ ʨʦʟʚʠʪʦʢ ʚʠʨʘʞʝʥʦʛʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. ɿʦʢʨʝʤʘ, ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʊɹʂ-ʈʇ ʩʪʘʥʦʚʠʣʠ 21,3Ñ1,2 ʤʢʤʦʣʴ/ʢʛ (95%ɼɯ: 19,0ï23,6) 

ʧʨʦʪʠ 11,1Ñ0,7 ʤʢʤʦʣʴ/ʢʛ (95%ɼɯ: 9,7ï12,9) ʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ; ʧʨʠʨʽʩʪ ʥʘ 91,0% 
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ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʠʤ (ʨ<0,001). ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʚʽʜʦʙʨʘʞʘʻ ʽʥʪʝʥʩʠʚʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ï ʥʘʩʘʤʧʝʨʝʜ ʤʘʣʦʥʦʚʦʛʦ 

ʜʽʘʣʴʜʝʛʽʜʫ ï ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷʤ ʬʦʩʬʦʣʽʧʽʜʥʠʭ ʤʝʤʙʨʘʥ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʧʦʨʫʰʝʥʥʷʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʛʠʙʝʣʣʶ ʢʣʽʪʠʥ. 

ʆʪʞʝ, ʤʦʜʝʣʴ ɼʆʂʉ-ʂʄʇ ʯʽʪʢʦ ʚʽʜʪʚʦʨʶʻ ʢʣʶʯʦʚʠʡ ʤʝʭʘʥʽʟʤ 

ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʩʪʽ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʜʤʽʨʥʦʶ ʛʝʥʝʨʘʮʽʻʶ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʂʈɺ ʽ ʂɽʉʮ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʷʚʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʂʈɺ, ʨʽʚʝʥʴ ʊɹʂ-ʈʇ ʟʥʠʟʠʚʩʷ ʜʦ 

15,1Ñ1,2 ʤʢʤʦʣʴ/ʢʛ (95%ɼɯ: 12,7ï17,5), ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʟʤʝʥʰʝʥʥʶ ʥʘ 28,9% 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ʨ=0,004). ʇʽʜ ʚʧʣʠʚʦʤ ʂɽʉʮ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 

15,9Ñ1,2 ʤʢʤʦʣʴ/ʢʛ (95%ɼɯ: 13,5ï18,2), ʪʦʙʪʦ ʥʘ 25,5% ʥʠʞʯʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʚʘʨʠʥ (ʨ=0,007). ʈʽʟʥʠʮʷ ʤʽʞ ʝʬʝʢʪʘʤʠ ʂʈɺ ʽ ʂɽʉʮ ʥʝ ʜʦʩʷʛʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ (ʨ=0,7; 4,7%), ʱʦ ʟʘʩʚʽʜʯʫʻ ʧʦʨʽʚʥʶʚʘʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʦʙʦʭ ʟʘʩʦʙʽʚ.  

ɺʠʩʥʦʚʢʠ. ʋʟʘʛʘʣʴʥʶʶʯʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʠʞʝʥʥʷ ʊɹʂ-ʈʇ ʥʘ 

25,5-28,9% ʟʘ ʥʘʷʚʥʦʩʪʽ ʛʣʠʙʦʢʦʛʦ ʚʠʭʽʜʥʦʛʦ ʟʩʫʚʫ (91,0%) ʤʘʻ ʽʩʪʦʪʥʫ 

ʧʘʪʦʛʝʥʝʪʠʯʥʫ ʚʘʛʫ. ʊʘʢʘ ʨʝʜʫʢʮʽʷ ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʜʦʢʩ-ʛʦʤʝʦʩʪʘʟʫ ʪʘ 

ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʢʦʨʝʢʮʽʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʻ ʜʦʩʷʞʥʦʶ ʪʝʨʘʧʝʚʪʠʯʥʦʶ 

ʤʝʪʦʶ ʧʨʠ ɼʆʂʉ-ʂʄʇ.  
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ɺʩʪʫʧ. ʍʚʦʨʦʙʘ ʃʝʛʛʘ-ʂʘʣʴʚʝ-ʇʝʨʪʝʩʘ (ʍʃʂʇ) ï ʮʝ ʽʜʽʦʧʘʪʠʯʥʠʡ 

ʘʚʘʩʢʫʣʷʨʥʠʡ ʥʝʢʨʦʟ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʫ ʜʽʪʝʡ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ 

ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʾʾ ʝʧʽʬʽʟʘ. ʎʝ ʧʦʨʫʰʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʤʠʨʘʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟ ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʙʫʜʦʚʦʶ, ʷʢʘ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʜʝʬʦʨʤʘʮʽʶ 

ʩʫʛʣʦʙʘ, ʟʥʠʞʝʥʥʷ ʢʦʥʛʨʫʝʥʪʥʦʩʪʽ ʪʘ ʨʦʟʚʠʪʦʢ ʚʪʦʨʠʥʥʦʛʦ ʢʦʢʩʘʨʪʨʦʟʫ ʚ 

ʤʦʣʦʜʦʤʫ ʚʽʮʽ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʫ ʜʽʪʝʡ ʚʽʢʦʤ 4ï12 ʨʦʢʽʚ, ʟ 

ʧʽʢʦʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ 5ï7 ʨʦʢʽʚ, ʽ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʭʣʦʧʯʠʢʽʚ. 

ʇʦʰʠʨʝʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,4 ʜʦ 29 ʚʠʧʘʜʢʽʚ ʥʘ 100 000 ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, 

ʧʨʠ ʮʴʦʤʫ ʜʚʦʙʽʯʥʝ ʫʨʘʞʝʥʥʷ ʬʽʢʩʫʻʪʴʩʷ ʫ 10ï12% ʧʘʮʽʻʥʪʽʚ. ʅʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʭʚʦʨʦʙʘ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʴ ʚʪʦʤʣʶʚʘʥʽʩʪʶ ʧʨʠ ʭʦʜʴʙʽ, ʢʫʣʴʛʘʚʽʩʪʶ, 

ʚʢʦʨʦʯʝʥʥʷʤ ʫʨʘʞʝʥʦʾ ʢʽʥʮʽʚʢʠ ʘʙʦ ʙʦʣʝʤ ʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ, ʷʢʠʡ ʟʥʠʢʘʻ ʫ 

ʩʧʦʢʦʾ ʪʘ ʧʽʜ ʯʘʩ ʩʥʫ. ʏʝʨʝʟ ʩʣʘʙʢʫ ʚʠʨʘʞʝʥʽʩʪʴ ʧʦʯʘʪʢʦʚʠʭ ʧʨʦʷʚʽʚ, ʜʽʘʛʥʦʩʪʠʢʘ 

ʥʝ ʻ ʝʬʝʢʪʠʚʥʦʶ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʣʽʢʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟ. 

ɿ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʭʚʦʨʦʙʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʷʚʦʶ 

ʥʝʢʨʦʪʠʟʦʚʘʥʦʾ ʜʽʣʷʥʢʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʦʨʦʞʥʽʭ ʣʘʢʫʥ ʦʩʪʝʦʮʠʪʽʚ, ʷʢʽ ʦʪʦʯʝʥʽ 

ʬʽʙʨʦʟʥʦʶ ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʦʶ ʪʢʘʥʠʥʦʶ. ɺ ʟʦʥʽ ʥʝʢʨʦʟʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʘʢʪʠʚʥʽʩʪʴ ʦʩʪʝʦʢʣʘʩʪʽʚ, ʘ ʫ ʟʦʥʽ ʩʢʣʝʨʦʟʫ ï ʦʩʪʝʦʙʣʘʩʪʽʚ. ʎʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʶʪʴ 

https://doi.org/10.1016/j.ejps.2024.106849
https://doi.org/10.3389/fphar.2021.670479
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ʙʘʟʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʙʫʜʦʚʠ ʢʽʩʪʢʠ, ʷʢʘ, ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ, ʤʦʞʝ 

ʟʘʚʝʨʰʠʪʠʩʴ ʜʝʬʦʨʤʘʮʽʻʶ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʱʦ ʚ ʧʦʜʘʣʴʰʽʡ ʧʝʨʩʧʝʢʪʠʚʽ 

ʻ ʧʦʢʘʟʘʥʥʷʤ ʜʣʷ ʪʦʪʘʣʴʥʦʛʦ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ. 

ʄʝʪʘ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʱʦʜʦ ʝʧʽʜʝʤʽʦʣʦʛʽʾ, ʧʘʪʦʛʝʥʝʟʫ, 

ʢʣʽʥʽʢʦ-ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʨʠ ʭʚʦʨʦʙʽ ʃʝʛʛʘ-ʂʘʣʴʚʝ-ʇʝʨʪʝʩʘ, ʘ ʪʘʢʦʞ ʦʛʣʷʜ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʫʛʣʦʙʘ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢ ʽʥʚʘʣʽʜʠʟʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʪʘ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʟ ʥʘʫʢʦʚʠʭ ʟʘʨʫʙʽʞʥʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, Google ʪʘ PubMed 

ʈʝʟʫʣʴʪʘʪʠ. ʍʚʦʨʦʙʘ ʇʝʨʪʝʩʘ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ ʤʫʣʴʪʠʬʘʢʪʦʨʥʝ 

ʽʜʽʦʧʘʪʠʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʧʘʪʦʛʝʥʝʟʫ ʻ ʽʰʝʤʽʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʢʨʦʟʫ ʝʧʽʬʽʟʘ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ʉʝʨʝʜ ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʽʰʝʤʽʾ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʠʩʪʝʤʥʽ ʢʦʘʛʫʣʦʧʘʪʽʾ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʽʥʛʽʙʽʪʦʨʘ-1 

ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʽʥʦʛʝʥʫ, ʬʘʢʪʦʨʘ ɺʽʣʣʝʙʨʘʥʜʘ, ʽʥʪʝʨʣʝʡʢʽʥʫ-32, ʉ-ʨʝʘʢʪʠʚʥʦʛʦ 

ʙʽʣʢʘ, ʘ ʪʘʢʦʞ ʤʫʪʘʮʽʾ ʚ ʛʝʥʘʭ COL2A1, ʧʨʦʪʨʦʤʙʽʥʫ ʪʘ ʬʘʢʪʦʨʘ V ʃʝʡʜʝʥʘ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʛʝʥʝʪʠʯʥʫ ʩʭʠʣʴʥʽʩʪʴ, ʷʢʘ ʥʘ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ 

ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ. ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʚʽʜʽʛʨʘʶʪʴ ʟʦʚʥʽʰʥʽ 

ʯʠʥʥʠʢʠ ï ʪʨʘʚʤʠ ʩʪʝʛʥʘ, ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ, ʦʞʠʨʽʥʥʷ, ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ 

ʚʘʛʽʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʝʩʧʨʠʷʪʣʠʚʽ ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʽ ʫʤʦʚʠ. ʉʝʨʝʜ ʩʫʧʫʪʥʽʭ 

ʩʪʘʥʽʚ ʫ ʭʚʦʨʠʭ ʜʽʪʝʡ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʟʘʪʨʠʤʢʠ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ (ʜʦ 26% ʭʚʦʨʠʭ), ʟʥʠʞʝʥʥʷ ʽʤʫʥʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʘʣʽʤʝʥʪʘʨʥʦ-

ʟʘʣʝʞʥʽ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʫʯʘʩʪʽ ʚ ʣʽʢʫʚʘʥʥʽ ʥʝ ʣʠʰʝ ʦʨʪʦʧʝʜʘ, ʘ ʡ 

ʽʤʫʥʦʣʦʛʘ, ʝʥʜʦʢʨʠʥʦʣʦʛʘ ʪʘ ʥʝʚʨʦʣʦʛʘ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ. 

ɻʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʩʪʫʧʦʚʦ. ʋ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ, ʱʦ 

ʧʦʪʝʥʮʽʡʥʦ ʻ ʟʚʦʨʦʪʥʦʶ, ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʢʨʦʟ ʙʝʟ 

ʜʝʬʦʨʤʘʮʽʾ. ɿʘ ʫʤʦʚʠ ʥʝʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʚʦʛʥʠʱʘ ʟʘʧʘʣʝʥʥʷ ʪʘ ʨʘʥʥʴʦʛʦ 

ʚʠʷʚʣʝʥʥʷ, ʧʝʨʝʙʽʛ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʷʪʣʠʚʠʤ. ɿ ʯʘʩʦʤ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʘʙʦ ʧʨʠ ʚʝʣʠʢʦʤʫ ʦʙôʻʤʽ ʥʝʢʨʦʟʫ, ʛʦʣʦʚʢʘ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʜʝʬʦʨʤʫʻʪʴʩʷ, 

ʚʪʨʘʯʘʻ ʩʚʦʶ ʩʬʝʨʠʯʥʫ ʬʦʨʤʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʾʾ ʢʦʥʛʨʫʝʥʪʥʦʩʪʽ ʚ 
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ʩʫʛʣʦʙʽ. 

ʄʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʢʫ ʜʠʪʠʥʠ ʪʘ ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ ʢʽʩʪʢʠ. 

ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʤʝʪʦʜʠ: ʜʦʟʦʚʘʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʬʽʟʽʦʪʝʨʘʧʽʷ, ʣʽʢʫʚʘʣʴʥʘ ʛʽʤʥʘʩʪʠʢʘ, ʝʣʝʢʪʨʦʩʪʠʤʫʣʷʮʽʷ ʤôʷʟʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʟʘʧʦʙʽʛʪʠ ʤôʷʟʦʚʽʡ ʘʪʨʦʬʽʾ ʪʘ ʟʙʝʨʝʛʪʠ ʨʫʭʣʠʚʽʩʪʴ. ʇʨʠ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʻ ʧʦʢʘʟʘʥʥʷ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʚʢʣʶʯʘʶʯʠ 

ʪʫʥʝʣʽʟʘʮʽʶ, ʫʩʫʥʝʥʥʷ ʤôʷʟʦʚʠʭ ʢʦʥʪʨʘʢʪʫʨ, ʘ ʚ 5%  ʚʠʧʘʜʢʽʚ ï 

ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʦʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʫ 40ï50% 

ʚʠʧʘʜʢʽʚ ʥʘʚʽʪʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ, ʱʦ ʪʨʠʚʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 2ï4 ʨʦʢʠ. 

ɺʠʩʥʦʚʢʠ. ʍʚʦʨʦʙʘ ʃʝʛʛʘ-ʂʘʣʴʚʝ-ʇʝʨʪʝʩʘ ʻ ʩʢʣʘʜʥʠʤ ʽ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʦʢʘʣʴʥʠʤ ʘʚʘʩʢʫʣʷʨʥʠʤ ʥʝʢʨʦʟʦʤ 

ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʫ ʜʽʪʝʡ. ʆʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʨʦʟʚʠʪʢʫ ʻ ʽʰʝʤʽʷ, 

ʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ ʛʝʥʝʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ. ɻʽʩʪʦʣʦʛʽʯʥʦ ʧʨʦʮʝʩ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘʤʠ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʣʽʟʠʩʫ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷʤ. ʉʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʜʽʪʝʡ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ 

ʨʠʟʠʢʫ (ʜʽʪʠ, ʱʦ ʤʘʶʪʴ ʛʝʥʝʪʠʯʥʫ ʩʭʠʣʴʥʽʩʪʴ, ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʘʢʪʠʚʥʽʩʪʴ, ʪʨʘʚʤʠ 

ʩʪʝʛʥʘ ʪʦʱʦ) ʪʘ ʾʭ ʜʝʪʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʤʦʞʫʪʴ 

ʟʤʝʥʰʠʪʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʭʚʦʨʦʙʫ ʇʝʨʪʝʩʘ. ʋʩʧʽʰʥʝ ʣʽʢʫʚʘʥʥʷ ʚʠʤʘʛʘʻ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʫʯʘʩʪʶ ʧʝʜʽʘʪʨʽʚ, ʦʨʪʦʧʝʜʽʚ, ʬʽʟʽʦʪʝʨʘʧʝʚʪʽʚ ʪʘ 

ʧʩʠʭʦʣʦʛʽʚ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʝʨʘʧʽʾ ʜʦʟʚʦʣʷʶʪʴ ʯʘʩʪʢʦʚʦ ʟʙʝʨʝʛʪʠ ʬʫʥʢʮʽʶ 

ʩʫʛʣʦʙʘ, ʘʣʝ ʦʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʦʙʩʷʛʫ 

ʫʨʘʞʝʥʥʷ. 
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ɺʩʪʫʧ. ɸʦʨʪʦ-ʤʝʟʝʥʪʝʨʽʘʣʴʥʠʡ ʩʠʥʜʨʦʤ ʘʙʦ ʩʠʥʜʨʦʤ çʣʫʩʢʫʥʯʠʢʘè ï ʮʝ 

ʧʘʪʦʣʦʛʽʷ ʧʨʠ ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʢʦʤʧʨʝʩʽʶ ʣʽʚʦʾ ʥʠʨʢʦʚʦʾ ʚʝʥʠ ʤʽʞ ʘʦʨʪʦʶ ʪʘ 

ʚʝʨʭʥʴʦʶ ʙʨʠʞʦʚʦʶ ʘʨʪʝʨʽʻʶ. ɼʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ ʜʘʥʫ ʥʦʟʦʣʦʛʽʶ ʜʦʩʠʪʴ 

ʨʽʜʢʽʩʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʮʽʥʠʪʠ ʧʦʨʫʰʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʧʨʠ ʘʦʨʪʦ-

ʤʝʟʝʥʪʝʨʽʘʣʴʥʦʤʫ ʩʠʥʜʨʦʤʽ ʫ ʞʽʥʦʢ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʚʠʚʯʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 19 ʧʘʮʽʻʥʪʦʢ ʟ ʪʘʟʦʚʠʤ ʧʦʚʥʦʢʨʦʚôʷʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʘʦʨʪʦ-ʤʝʟʝʪʝʨʽʘʣʴʥʦʛʦ 

ʩʠʥʜʨʦʤʫ ʧʝʨʝʚʘʞʥʦ ʤʘʩʢʫʚʘʣʠʩʷ ʧʽʜ ʽʥʰʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʫʪʨʫʜʥʶʚʘʣʦ 

ʜʽʘʛʥʦʩʪʠʢʫ. ʋ 7 (36,8%) ʞʽʥʦʢ ʜʽʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʜʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʚʠʢʣʶʯʝʥʥʷ ʜʘʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʘ ʫ 12 (63,2%) ʚʠʧʘʜʢʘʭ ï 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʷʚʠʣʠ ʷʢ ʚʠʧʘʜʢʦʚʫ ʟʥʘʭʽʜʢʫ ʧʽʜ ʯʘʩ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ 

ʧʨʠʟʥʘʯʝʥʦʾ ʟ ʧʨʠʚʦʜʫ ʽʥʰʦʾ ʧʘʪʦʣʦʛʽʾ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʧʘʮʽʻʥʪʦʢ ʚʠʷʚʠʣʠ 

ʥʘʩʪʫʧʥʽ ʩʠʤʧʪʦʤʠ: ʙʦʣʽ ʚ ʧʦʧʝʨʝʢʦʚʽʡ ʜʽʣʷʥʮʽ ï ʫ 15 (78,9%) ʭʚʦʨʠʭ, ʙʦʣʽ ʚʥʠʟʫ 

ʞʠʚʦʪʘ ï ʫ 14 (73,7%), ʙʦʣʽ (ʜʠʩʢʦʤʬʦʨʪ) ʧʽʜ ʯʘʩ ʘʙʦ ʧʽʩʣʷ ʩʪʘʪʝʚʦʛʦ ʘʢʪʫ ï ʫ 12 

(63,2%), ʛʝʤʘʪʫʨʽʶ ï ʫ 9 (47,4%), ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʣʽʚʦʾ ʥʠʞʥʴʦʾ 

ʢʽʥʮʽʚʢʠ ï ʫ 11 (57,9%), ʧʨʦʪʝʾʥʫʨʽʷ ï ʫ 6 (31,6%), ʚʘʨʠʢʦʟ ʛʝʥʽʪʘʣʽʡ ʪʘ/ʘʙʦ 

ʧʨʦʤʝʞʠʥʠ ï ʫ 4 (21,0%), ʦʨʪʦʩʪʘʪʠʯʥʘ ʛʽʧʦʪʝʥʟʽʶ/ʟʘʧʘʤʦʨʦʯʝʥʥʷ ï ʫ 4 (21,0%), 

https://doi.org/10.1016/j.ocl.2011.03.002
https://doi.org/10.1080/17453674.2016.1227055
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ʘʥʝʤʽʶ ï ʫ 4 (21,0%), ʛʝʤʦʨʦʡ ï ʫ 5 (26,3%) ʧʘʮʽʻʥʪʦʢ. 

ʋ 7 (36,8%) ʧʘʮʽʻʥʪʦʢ ʧʨʠ ʧʽʜʦʟʨʽ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʦʨʪʦ-ʤʝʟʝʥʪʝʨʽʘʣʴʥʦʛʦ 

ʩʠʥʜʨʦʤʫ ʚʠʢʦʥʫʚʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʥ ʤʘʣʦʛʦ ʪʘʟʫ ʪʘ 

ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʦʟʥʘʢ ʪʘʟʦʚʦʛʦ ʧʦʚʥʦʢʨʽʚôʷ ʚʠʢʦʥʫʚʘʣʠ 

ʤʫʣʴʪʠʩʧʽʨʘʣʴʥʫ ʢʦʤʧôʶʪʝʨʥʫ ʬʣʝʙʦʛʨʘʬʽʶ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ. ʇʽʜ ʯʘʩ 

ʜʦʦʙʩʪʝʞʝʥʥʷ ʚʠʷʚʠʣʠ ʥʘʩʪʫʧʥʽ ʦʟʥʘʢʠ ʚʝʥʦʟʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʫ ʤʘʣʦʤʫ ʪʘʟʽ ï 

ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʪʘ ʚʘʨʠʢʦʟʥʫ ʝʢʪʘʟʽʶ: ʣʽʚʠʭ ʥʠʨʢʦʚʦʾ ʪʘ ʷʻʯʥʠʢʦʚʦʾ ʚʝʥʠ ï 

ʫ 19 (100%); ʛʽʣʦʢ ʣʽʚʦʾ ʚʥʫʪʨʽʰʥʴʦʾ ʢʣʫʙʦʚʦʾ ʚʝʥʠ ï ʫ 11 (57,9%); ʧʦʧʝʨʝʢʦʚʦʛʦ, 

ʢʨʠʞʦʚʦʛʦ ʪʘ ʧʨʷʤʦʢʠʰʢʦʚʦʛʦ ʚʝʥʦʟʥʠʭ ʩʧʣʝʪʝʥʴ ï ʫ 8 (42,1%); ʤʘʪʢʦʚʦʛʦ, 

ʤʽʭʫʨʦʚʦ-ʚʘʛʽʥʘʣʴʥʦʛʦ ʪʘ ʤʽʭʫʨʦʚʦʛʦ ʚʝʥʦʟʥʠʭ ʩʧʣʝʪʝʥʴ ï ʫ 8 (42,1%) ʧʘʮʽʻʥʪʦʢ. 

ʂʫʪ ʚʽʜʭʦʜʞʝʥʥʷ ʚʝʨʭʥʴʦʾ ʙʨʠʞʦʚʦʾ ʘʨʪʝʨʽʾ ʚʽʜ ʘʦʨʪʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ 

19,4Ñ1,5.̄ ʇʨʝʩʪʝʥʦʪʠʯʥʠʡ ʜʽʘʤʝʪʨ ʣʽʚʦʾ ʥʠʨʢʦʚʦʾ ʚʝʥʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ 

19,1Ñ2,2 ʤʤ, ʘ ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʦʩʪʘʥʥʴʦʾ ʫ ʤʽʩʮʽ ʝʢʩʪʨʘʚʘʟʘʣʴʥʦʾ ʢʦʤʧʨʝʩʽʾ 

ʩʢʣʘʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 1,8Ñ1,1 ʤʤ. ɼʽʘʤʝʪʨ ʣʽʚʦʾ ʷʻʯʥʠʢʦʚʦʾ ʚʝʥʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʢʣʘʚ 11,9Ñ1,2 ʤʤ. ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʩʚʽʜʯʠʣʠ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʚʝʥʦʟʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʫ ʢʦʣʘʪʝʨʘʣʴʥʠʭ ʚʝʥʘʭ 

ʤʘʣʦʛʦ ʪʘʟʫ ʫ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʦʢ.  

ɺʠʩʥʦʚʢʠ. ʋ ʧʘʮʽʻʥʪʦʢ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘʟʦʚʦʛʦ ʧʦʚʥʦʢʨʦʚôʷ 

ʩʧʨʠʯʠʥʝʥʦʛʦ ʘʦʨʪʦ-ʤʝʟʝʥʪʝʨʽʘʣʴʥʠʤ ʩʠʥʜʨʦʤʦʤ ʧʦʨʫʰʝʥʥʷ ʚʝʥʦʟʥʦʛʦ 

ʢʨʦʚʦʧʣʠʥʫ ʥʦʩʷʪʴ ʭʨʦʥʽʯʥʠʡ ʧʨʦʛʨʝʩʫʶʯʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʪʨʝʙʫʶʪʴ ʜʠʥʘʤʽʯʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʭʽʨʫʨʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ. 

 

INFLAMMATORY BIOMARKERS IN CHRONIC SINUSITIS  

Azizova P.E. 

Azerbaijan Medical University, Baku, Azerbaijan 

xeyalcafarov4@gmail.com 

Introduction.  Chronic rhinosinusitis (CRS) is a long-lasting inflammatory 

disease of the nasal and paranasal mucosa, often accompanied by epithelial damage, 

impaired mucociliary clearance, and microbial colonization. Both Th1 and Th2 
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immune pathways are involved, with cytokines and antimicrobial peptides playing key 

roles in sustaining inflammation. IL-6, IL-5, IL-10, lipocalin, ɓ1-defensin, and 

calprotectin have been recognized as important biomarkers reflecting mucosal immune 

activity and the degree of inflammation in CRS patients. 

Aim of the study. To assess the levels of some cytokines (IL-6, IL-5, IL-10) and 

antimicrobial peptides (lipocalin, ɓ1-defensin, and calprotectin) in the blood and nasal 

secretions of patients with chronic sinusitis and to evaluate their relationship with the 

clinical course of the disease. 

Material and Methods. The study included 35 patients (20 males, 15 females; 

mean age 42.6 Ñ 11.3 years) diagnosed with CRS based on clinical symptoms, CT 

(LundðMackay score), and endoscopic findings. A control group of 20 healthy 

volunteers without sinus disease was also examined. Serum and nasal secretion 

samples were analyzed using ELISA kits (R&D Systems, USA). Concentrations were 

expressed in pg/mL for cytokines and ng/mL for peptides. Statistical analysis was 

performed using SPSS 26.0; data were presented as median (Me) and interquartile 

range (Q1ïQ3). The MannðWhitney U-test was used for group comparisons, and 

p < 0.05 was considered statistically significant. The relationships between the 

indicators were analyzed using the Spearman correlation statistical method. 

Results and discussion. Compared to controls, CRS patients showed 

significantly elevated levels of IL-6 (37.2 [25.5ï54.8] vs 12.4 [8.7ï19.1] pg/mL, 

p < 0.001), IL-5 (22.1 [15.0ï34.3] vs 8.2 [5.6ï11.7], p < 0.01), and calprotectin 

(215.6 [145.2ï321.8] vs 74.3 [48.5ï97.2] ng/mL, p < 0.001). 

Levels of IL-10 were reduced (6.8 [4.2ï10.3] vs 14.5 [9.7ï19.8], p < 0.01). 

Lipocalin was decreased (42.7 [31.4ï59.6] vs 86.9 [67.3ï112.1], p < 0.01), while 

ɓ-defensin showed moderate reduction (28.9 [21.5ï42.3] vs 51.2 [39.7ï68.5], 

p < 0.05). 

A strong positive correlation was observed between IL-6 and calprotectin levels 

(ɟ = 0.721, p < 0.001), and a negative correlation between IL-10 and disease severity 

(ɟ = ī0.416, p < 0.038) 
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The relationships between the indicators were analyzed using the Spearman 

correlation statistical method. A strong positive correlation was observed between IL-6 

and calprotectin levels (ɟ = 0.721, p < 0.001), suggesting that activation of neutrophil-

driven inflammation contributes to mucosal damage in CRS. Conversely, a negative 

correlation between IL-10 and disease severity (ɟ = ī0.416, p < 0.038) indicates that 

reduced anti-inflammatory response is associated with more pronounced clinical 

manifestations. These correlations highlight the interplay between pro- and anti-

inflammatory mediators in the pathogenesis of chronic rhinosinusitis. These 

correlations highlight the interplay between pro- and anti-inflammatory mediators in 

the pathogenesis of chronic rhinosinusitis, suggesting that imbalance in cytokine 

regulation may underlie persistent mucosal inflammation and disease progression. 

These findings confirm that both neutrophilic (IL-6, calprotectin) and eosinophilic 

(IL -5) inflammation contribute to CRS pathogenesis, whereas decreased IL-10 

indicates weakened anti-inflammatory control. Reduced lipocalin and ɓ1-defensin 

levels reflect impaired epithelial antimicrobial defense, which may facilitate bacterial 

persistence and chronicity. 

Conclusion. IL-6, IL-5, IL-10, lipocalin, ɓ1-defensin, and calprotectin represent 

significant inflammatory biomarkers in chronic sinusitis. Their combined profiling can 

serve as a reliable tool for assessing disease severity, monitoring therapy response, and 

identifying immune endotypes for targeted treatment approaches. 
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ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʝʨʝʜʦʚʽʡ ʣʽʥʽʾ ʢʦʥʬʣʽʢʪʫ ï ʷʢ ʩʦʣʜʘʪʠ ʪʘ ʙʽʡʮʽ, ʣʽʢʘʨʽ ʪʘ 

ʤʝʜʩʝʩʪʨʠ, ʚʦʣʦʥʪʝʨʠ, ʙʦʨʮʽ ʟʘ ʤʠʨ, ʦʩʦʙʠ, ʱʦ ʦʧʽʢʫʶʪʴʩʷ ʩʚʦʾʤʠ ʛʨʦʤʘʜʘʤʠ ʪʘ 

ʩʽʤô̫ ʤʠ, ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʽ ʦʩʦʙʠ, ʙʽʞʝʥʮʽ, ʪʘ ʜʫʞʝ ʯʘʩʪʦ ʷʢ ʞʝʨʪʚʠ ʡ 

ʫʮʽʣʽʣʽ. ɾʽʥʢʠ ʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʩʪʨʝʩʫ, ʪʦʤʫ ʫ ʚʽʡʩʴʢʦʚʠʡ ʯʘʩ ʥʘʚʽʪʴ 

ʧʨʝʜʩʪʘʚʥʠʮʽ çʤʠʨʥʠʭè ʧʨʦʬʝʩʽʡ ʤʘʶʪʴ ʙʽʣʴʰʝ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʨʦʙʣʝʤ ʟ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʤ ʟʜʦʨʦʚô̫ ʤ. ʋ ʟʦʥʽ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʨʫʡʥʽʚʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʞʽʥʦʯʦʛʦ ʟʜʦʨʦʚô̫  ʩʪʘʥʦʚʣʷʪʴ ï ʧʩʠʭʦʬʽʟʠʯʥʽ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʦʙʤʝʞʝʥʥʷʤʠ 

ʩʥʫ ʪʘ ʾʞʽ, ʩʢʣʘʜʥʽ ʧʦʙʫʪʦʚʽ ʫʤʦʚʠ, ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ, ʰʫʤ, ʚʽʙʨʘʮʽʷ, ʭʽʤʽʯʥʝ ʪʘ 

ʬʽʟʠʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʩʣʷ ʙʦʤʙʘʨʜʫʚʘʥʴ, ʫʩʢʣʘʜʥʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʦʥʩʫʣʴʪʘʮʽʡ ʽ 

ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʘ ʪʘʢʦʞ ʜʦ ʣʽʢʽʚ. ɿʥʘʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʧʨʦʙʣʝʤʠ 

ʜʨʫʞʠʥ ʚʝʪʝʨʘʥʽʚ ʚʽʡʥʠ. ɹʽʣʴʰʽʩʪʴ ʞʽʥʦʢ ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʦʽʥʬʦʨʤʦʚʘʥʽ ʱʦʜʦ 

ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʙʦʡʦʚʠʭ ʪʨʘʚʤ, ʤʘʡʞʝ ʚʩʽ ʞʽʥʢʠ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʚʠʪʢʫ 

ʥʘʚʠʯʦʢ ʩʧʽʣʢʫʚʘʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʩʽʤôʾ . ɾʽʥʢʘʤ ʚʝʪʝʨʘʥʽʚ 

ʚʘʞʣʠʚʦ ʧʦʣʽʧʰʫʚʘʪʠ ʚʣʘʩʥʠʡ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ. ɿʘ ʦʩʪʘʥʥʽ 2ï3 ʨʦʢʠ ʧʽʜ ʯʘʩ 

ʧʨʠʡʦʤʫ ʟʚʝʨʥʫʣʦ ʥʘ ʩʝʙʝ ʫʚʘʛʫ, ʱʦ ʞʽʥʢʠ ʚʽʢʫ ʧʝʨʝʤʝʥʦʧʘʫʟʠ ʪʘ ʤʝʥʦʧʘʫʟʠ ʚʽʜ 

49 ʜʦ 69 ʨʦʢʽʚ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʟʥʘʯʥʝ ʧʦʩʠʣʝʥʥʷ ʧʨʦʷʚʽʚ 

ʢʣʽʤʘʢʪʝʨʠʯʥʦʛʦ ʪʘ ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʽʚ, ʚʽʜʤʽʯʘʶʪʴ ʧʦʚʝʨʥʝʥʥʷ ʾʭ 

ʥʘʚʽʪʴ ʧʽʩʣʷ ʨʦʢʽʚ ʧʝʨʽʦʜʫ ʧʦʢʦʶ. ʂʣʽʤʘʢʪʝʨʠʯʥʠʡ ʩʠʥʜʨʦʤ ï ʮʝ ʢʦʤʧʣʝʢʩ 

ʚʝʛʝʪʘʪʠʚʥʦ ʩʫʜʠʥʥʠʭ, ʧʩʠʭʽʯʥʠʭ ʪʘ ʦʙʤʽʥʥʦ-ʝʥʜʦʢʨʠʥʥʠʭ ʧʦʨʫʰʝʥʴ, 

ʚʠʥʠʢʘʶʯʠʭ ʫ ʞʽʥʦʢ ʥʘ ʬʦʥʽ ʫʛʘʩʘʥʥʷ ʯʠ ʨʽʟʢʦʾ ʚʪʨʘʪʠ ʛʦʨʤʦʥʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʷʻʯʥʠʢʽʚ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ. ɸʣʝ ʮʝ ʞʽʥʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ, ʤʘʶʪʴ 

ʩʽʤôʾ , ʧʦʚʠʥʥʽ ʧʽʢʣʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʧʨʦ ʩʝʙʝ. 

ʃʽʢʫʚʘʥʥʷ ʞʽʥʦʢ ʟ ʧʨʦʷʚʘʤʠ ʢʣʽʤʘʢʪʝʨʠʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʚ ʘʤʙʫʣʘʪʦʨʥʠʭ ʪʘ 

ʩʘʥʘʪʦʨʥʦ ʢʫʨʦʨʪʥʠʭ ʫʤʦʚʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʤʝʪʦʜʘʤʠ ʘʧʘʨʘʪʥʦʾ ʬʽʟʽʦʪʝʨʘʧʽʾ, ʧʩʠʭʦʪʝʨʘʧʽʾ ʪʘ ʟʘʩʦʙʘʤʠ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʩʧʨʠʷʪʠʤʝ ʚʽʜʥʦʚʣʝʥʥʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʧʦʧʝʨʝʜʞʝʥʥʶ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʪʦʙʪʦ ʟʜʽʡʩʥʝʥʥʶ 

ʟʘʭʦʜʽʚ ʚʪʦʨʠʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ. ʈʦʟʚʠʪʦʢ ʚ ʋʢʨʘʾʥʽ ʩʠʩʪʝʤʠ ʨʝʘʙʽʣʽʪʘʮʽʾ ʞʽʥʦʢ 

ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʩʪʨʠʤʫʻ, ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʨʞʘʚʥʦʾ 
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ʧʨʦʛʨʘʤʠ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʛʽʥʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʋ 2023 ʨʦʮʽ ʥʘ ʙʘʟʽ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 

ʽʥʩʪʠʪʫʪ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʢʫʨʦʨʪʦʣʦʛʽʾ ʄʆɿ ʋʢʨʘʾʥʠè ʤ. ʆʜʝʩʘ ʙʫʣʦ ʚʠʚʯʝʥʦ 

ʧʦʪʝʥʮʽʡʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʝʬʝʢʪʠ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ 

(ʄɺ) ʩʚʝʨʜʣʦʚʠʥʠ ˉ 1-ʇɹʂ ʩʝʣʘ ʄʠʥʘʡ ʋʞʛʦʨʦʜʩʴʢʦʛʦ ʨʘʡʦʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʨʦʟʨʦʙʣʝʥʦ ʧʦʢʘʟʘʥʥʷ, ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ, ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʄɺ ʜʣʷ ʇʨʠʚʘʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʃʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ 

ʟʘʢʣʘʜ çʄʝʜʠʯʥʠʡ ʮʝʥʪʨ çɻʘʨʤʦʥʽʷèè. ɿʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʮʽ ʚʦʜʠ ʢʣʘʩʠʬʽʢʦʚʘʥʘ ʷʢ ʚʫʛʣʝʢʠʩʣʽ, ʙʦʨʥʽ, ʢʨʝʤʥʽʻʚʽ, ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʽ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ- ʭʣʦʨʠʜʥʽ ʥʘʪʨʽʻʚʽ, ʥʝʡʪʨʘʣʴʥʽ-ʩʣʘʙʦʣʫʞʥʽ ʩʣʘʙʦʪʝʨʤʘʣʴʥʽ. 

ʄʝʪʘ: ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʣʴʥʝʦʪʝʨʘʧʽʾ ʫ ʢʦʤʧʣʝʢʩʽ 

ʣʽʢʫʚʘʥʥʷ ʞʽʥʦʢ ʟ ʢʣʽʤʘʢʪʝʨʠʯʥʠʤʠ ʩʠʥʜʨʦʤʘʤʠ ʪʘ ʩʠʥʜʨʦʤʘʤʠ ʤʝʥʦʧʘʫʟʠ ʚ 

ʫʤʦʚʘʭ ʢʫʨʦʨʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘ ʙʘʟʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʟʘʢʣʘʜʫ ʙʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ ʞʽʥʦʢ (ʦʩʥʦʚʥʘ ʪʘ ʢʦʥʪʨʦʣʴʥʘ ʧʦ 20 ʞʽʥʦʢ ʫ ʢʦʞʥʽʡ). 

ʇʦʢʘʟʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʫʣʠ ʧʨʦʷʚʠ ʢʣʽʤʘʢʪʝʨʠʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʤʝʥʦʧʘʫʟʠ, 

(ʟʘ ʄʂʍ 11, GA 30.00). ʉʝʨʝʜʥʽʡ ʚʽʢ ʞʽʥʦʢ ʦʙʦʭ ʛʨʫʧ ʩʪʘʥʦʚʠʚ 49 ï 69 ʨʦʢʽʚ. 

ʊʝʨʤʽʥ ʤʝʥʦʧʘʫʟʠ ʩʪʘʥʦʚʠʚ 1 ï 10 ʨʦʢʽʚ. ɹʫʣʠ ʚʨʘʭʦʚʘʥʽ ʚʩʽ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ, 

ʟʘʛʘʣʴʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ. ʆʢʨʽʤ ʦʛʣʷʜʫ ʛʽʥʝʢʦʣʦʛʘ, ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʦʚʦʜʠʚʩʷ 

ʦʛʣʷʜ ʩʫʤʽʞʥʠʭ ʬʘʭʽʚʮʽʚ. ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʘʥʘʣʽʟ ʚʠʜʽʣʝʥʴ, ʮʠʪʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʟʢʫ, ʟʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʝʯʽ ʢʨʦʚʽ, ʢʦʘʛʫʣʦʛʨʘʤʘ, ʣʽʧʽʜʦʛʨʘʤʘ, 

ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ) ʧʨʦʚʦʜʠʣʠʩʴ ʜʦ ʧʦʯʘʪʢʫ ʪʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʥʥʷ. ʋʩʽʤ 

ʞʽʥʢʘʤ ʨʦʙʠʣʠ ɽʂɻ. ʆʧʠʪʫʚʘʥʥʷ ʞʽʥʦʢ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʞʥʘʨʦʜʥʠʭ 

ʰʢʘʣ ï HADS (ʰʢʘʣʘ ʪʨʠʚʦʛʠ ʪʘ ʜʝʧʨʝʩʽʾ) ʪʘ MRS (ʦʮʽʥʢʘ ʩʠʤʧʪʦʤʽʚ ʤʝʥʦʧʘʫʟʠ). 

ɾʽʥʢʠ ʟʘʧʦʚʥʶʚʘʣʠ ʘʥʢʝʪʠ ʥʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʦ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʽ. ʂʫʨʩ 

ʩʘʥʘʪʦʨʥʦ ʢʫʨʦʨʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʞʽʥʦʢ ʦʙʦʭ ʛʨʫʧ ʩʢʣʘʜʘʚʩʷ ʟ ʢʣʽʤʘʪʦʪʝʨʘʧʽʾ, 

ʃʌʂ, ʜʽʻʪʦʪʝʨʘʧʽʾ. ɾʽʥʢʘʤ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʜʦʜʘʚʘʣʠ ʢʫʨʩ ʙʘʣʴʥʝʦʪʝʨʘʧʽʾ ʟ ʄɺ 

(ʊ 34 ï 35 ʉ̄), ʟʘʥʫʨʝʥʥʷ ʫ ʚʘʥʥʫ ʧʦ ʣʽʥʽʾ ʩʦʩʢʽʚ ʫʧʨʦʜʦʚʞ 15 ï 20 ʭʚʠʣʠʥ. ʅʘ 

ʢʫʨʩ 8 ï 10 ʚʘʥʥ, ʜʚʘ ʜʥʽ ʧʦʩʧʽʣʴ ʟ ʜʥʝʤ ʧʝʨʝʨʚʠ, ʘʙʦ ʯʝʨʝʟ ʜʝʥʴ. ɾʽʥʢʘʤ 
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ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʘʤʽʩʪʴ ʚʘʥʥʠ ʟ ʄɺ ʧʨʠʟʥʘʯʘʣʠ ʚʘʥʥʠ ʟʽ ʟʚʠʯʘʡʥʦʾ ʚʦʜʦʶ ʟ 

ʤʝʨʝʞʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʧʦ 

ʦʧʠʪʫʚʘʣʴʥʠʢʘʤ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʩʝʨʝʜ ʞʽʥʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟʤʝʥʰʠʣʦʩʴ 

ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʟ ʚʘʞʢʠʤʠ ʧʨʦʷʚʘʤʠ ʢʣʽʤʘʢʪʝʨʠʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʩʪʨʝʩʫ, ʥʽʞ ʫ 

ʞʽʥʦʢ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʟʚʝʨʥʫʣʦ ʥʘ ʩʝʙʝ ʫʚʘʛʫ 

ʧʦʢʨʘʱʝʥʥʷ ʟ ʙʦʢʫ ʟʦʚʥʽʰʥʽʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, ʟʤʝʥʰʝʥʥʷ ʷʚʠʱ ʘʪʨʦʬʽʾ. 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʪʷʞʢʦʩʪʽ ʧʨʠʧʣʠʚʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʨʝʞʠʤʫ ʩʥʫ, ʟʤʝʥʰʝʥʥʷ 

ʚʪʦʤʣʝʥʦʩʪʽ, ʟʥʠʢʥʝʥʥʷ ʧʝʨʝʧʘʜʽʚ ʥʘʩʪʨʦʶ. ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʟʘʛʘʣʴʥʠʭ ʥʝ ʚʠʢʣʠʢʘʣʦ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤ, ʥʝ ʧʦʨʫʰʫʚʘʣʦ ʜʠʥʘʤʽʢʫ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ. ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʥʘʣʽʟʫ ʢʨʦʚʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ 

ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ. ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʧʦʢʘʟʥʠʢʠ ʘʥʘʣʽʟʫ ʚʠʜʽʣʝʥʴ ʪʘ ʮʠʪʦʣʦʛʽʯʥʽ 

ʥʝ ʚʠʷʚʠʣʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. 

ɺʠʩʥʦʚʢʠ. ʋ ʞʽʥʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʚʩʷ ʧʩʠʭʦ-ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʟʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʪʘ ʪʷʞʢʽʩʪʴ 

çʧʨʠʧʣʠʚʽʚè. ɺʩʪʘʥʦʚʣʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ 

ʚʘʥʥ ʟ ʚʫʛʣʝʢʠʩʣʦʶ, ʙʦʨʥʦʶ, ʢʨʝʤʥʽʻʚʦʶ, ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʦʶ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ- ʭʣʦʨʠʜʥʦʶ ʥʘʪʨʽʻʚʦʶ ʚʦʜʦʶ ʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʞʽʥʦʢ ʟ ʧʨʦʷʚʘʤʠ 

ʢʣʽʤʘʢʪʝʨʠʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʤʝʥʦʧʘʫʟʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʫʨʩʫ 

ʙʘʣʴʥʝʦʪʝʨʘʧʽʾ ʚ ʢʦʤʧʣʝʢʩʽ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘʢʠʭ ʧʘʮʽʻʥʪʦʢ ʚ ʣ̔ ʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʦʤʫ ʟʘʢʣʘʜʽ. 

 

ɸʊʈɽɿɯʗ ʉʊʈɸɺʆʍʆɼʋ ɺ ɹʃʀɿʅʖʂɯɺ 

ʗʮʠʯʝʥʢʦ ʄ.ʄ., ɻʥʝʥʥʘ ɺ.ʆ. ʇʨʠʯʝʧʘ ʊ.ʆ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ, 

ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

valentina.gnenna@gmail.com, mariaacicenko@gmail.com 

ɺʩʪʫʧ. ɸʪʨʝʟʽʷ ʩʪʨʘʚʦʭʦʜʫ ʻ ʚʨʦʜʞʝʥʦʶ ʚʘʜʦʶ ʨʦʟʚʠʪʢʫ, ʱʦ 
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ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚʥʠʤ ʘʙʦ ʯʘʩʪʢʦʚʠʤ ʧʝʨʝʨʠʚʘʥʥʷʤ ʧʨʦʭʽʜʥʦʩʪʽ ʩʪʨʘʚʦʭʦʜʫ. 

ʎʷ ʧʘʪʦʣʦʛʽʷ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦʶ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʘ ʡ ʥʝʩʝ ʟʘʛʨʦʟʫ ʞʠʪʪʶ. ʏʘʩʪʦʪʘ 

ʘʪʨʝʟʽʾ ʩʪʨʘʚʦʭʦʜʫ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1 ʥʘ 2440 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʦ 1 ʥʘ 4500. ɸʪʨʝʟʽʷ ʩʪʨʘʚʦʭʦʜʫ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 

ʭʣʦʧʯʠʢʽʚ ʽ ʫ ʙʣʠʟʥʶʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʽʚ ʘʪʨʝʟʽʾ ʩʪʨʘʚʦʭʦʜʫ ʩʘʤʝ ʚ 

ʙʣʠʟʥʶʢʽʚ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʥʝ ʣʠʰʝ ʛʝʥʝʪʠʯʥʽ, ʘ ʡ ʝʧʽʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʚʘʜʠ ʣʠʰʝ ʫ ʦʜʥʦʛʦ ʟ ʜʚʽʡʥʽ. ʄʦʥʦʟʠʛʦʪʥʽ ʙʣʠʟʥʶʢʠ ʻ 

ʫʥʽʢʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʝʤʙʨʽʦʛʝʥʝʟʫ. ɿʘ 

ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫʨʘʞʝʥʽ ʙʣʠʟʥʶʢʠ ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʝʪʠʣʶʚʘʥʥʷ ɼʅʂ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʛʝʥʽʚ ʰʣʷʭʫ Rho GTPase, ʧʦʚôʷʟʘʥʦʛʦ ʟ 

ʢʣʽʪʠʥʥʦʶ ʘʜʛʝʟʽʻʶ ʽ ʤʽʛʨʘʮʽʻʶ ï ʧʨʦʮʝʩʘʤʠ, ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʭʝʦ-ʝʟʦʬʘʛʝʘʣʴʥʦʛʦ ʩʝʧʪʫʤʫ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʝʪʽʦʣʦʛʽʶ, ʢʣʘʩʠʬʽʢʘʮʽʶ, ʢʣʽʥʽʯʥʽ 

ʧʨʦʷʚʠ ʪʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʣʽʢʫʚʘʥʥʷ ʘʪʨʝʟʽʾ ʩʪʨʘʚʦʭʦʜʫ, ʥʘ ʧʨʠʢʣʘʜʽ 

ʜʦʩʣʽʜʞʝʥʴ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʙʣʠʟʥʶʢʽʚ ʟ ʘʪʨʝʟʽʻʶ ʩʪʨʘʚʦʭʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʚʢʣʶʯʘʶʯʠ ʩʪʘʪʪʽ ʤʽʞʥʘʨʦʜʥʠʭ ʞʫʨʥʘʣʽʚ ʪʘ ʤʦʥʦʛʨʘʬʽʾ, ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʙʘʟʠ 

Google Scholar, Web of Science, PubMed, Science Direct ʧʨʠʩʚʷʯʝʥʽ ʚʨʦʜʞʝʥʠʤ 

ʚʘʜʘʤ ʨʦʟʚʠʪʢʫ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ. ʄʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʘʥʘʣʽʟ, ʩʠʥʪʝʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʣʽʢʫʚʘʥʥʷ ʘʨʪʨʝʟʽʾ ʩʪʨʘʚʦʭʦʜʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ ʘʪʨʦʟʫ 

ʩʪʨʘʚʦʭʦʜʫ ʻ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʘ ʨʝʬʣʶʢʩʥʘ ʭʚʦʨʦʙʘ (ɻɽʈʍ), ʤʝʭʘʥʽʯʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʨʘʚʦʭʦʜʫ, ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʘ ʪʘʢʦʞ 

ʩʪʨʝʩʦʚʽ ʬʘʢʪʦʨʠ, ʥʝʧʨʘʚʠʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ. 

ɽʤʙʨʽʦʛʝʥʝʟ: ʉʪʨʘʚʦʭʽʜ ʪʘ ʪʨʘʭʝʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʧʝʨʝʜʥʴʦʾ ʢʠʰʢʠ. ʅʘ 4-ʤʫ 

ʪʠʞʥʽ ʝʤʙʨʽʦʛʝʥʝʟʫ ʬʦʨʤʫʻʪʴʩʷ ʚʝʥʪʨʘʣʴʥʠʡ ʪʨʘʭʝʘʣʴʥʠʡ ʜʠʚʝʨʪʠʢʫʣ, ʱʦ 

ʚʽʜʜʽʣʷʻʪʴʩʷ ʚʽʜ ʩʪʨʘʚʦʭʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʨʠʥʛʦ-ʪʨʘʭʝʦ-ʝʟʦʬʘʛʝʘʣʴʥʦʾ 
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ʙʦʨʦʟʥʠ. ɼʦ 7-ʛʦ ʪʠʞʥʷ ʟʘʚʝʨʰʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʩʪʨʘʚʦʭʦʜʫ. 

ʇʨʦʢʩʠʤʘʣʴʥʘ ʯʘʩʪʠʥʘ ʬʦʨʤʫʻʪʴʩʷ ʟ ʛʣʦʪʢʦʚʦʛʦ ʤʽʰʢʘ, ʤʽʩʪʠʪʴ ʧʦʩʤʫʛʦʚʘʥʫ 

ʤʫʩʢʫʣʘʪʫʨʫ, ʘ ʩʝʨʝʜʥʷ ʪʘ ʥʠʞʥʷ ʯʘʩʪʠʥʠ ï ʟ ʜʦʨʩʘʣʴʥʦʾ ʤʝʟʝʥʭʽʤʠ. ʇʦʨʫʰʝʥʥʷ 

ʫ ʧʨʦʮʝʩʽ ʩʝʧʪʘʮʽʾ ʘʙʦ ʚʘʩʢʫʣʷʨʠʟʘʮʽʾ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʘʪʨʝʟʽʾ 

ʯʠ ʪʨʘʭʝʦ-ʩʪʨʘʚʦʭʽʜʥʦʾ ʬʽʩʪʫʣʠ. ʇʦʨʫʰʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʝʤʙʨʽʦʛʝʥʝʟʫ: ʥʘ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʪʨʘʭʝʷ ʰʠʨʦʢʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ 

ʩʪʨʘʚʦʭʦʜʦʤ, ʪʘʢ ʷʢ ʪʨʘʭʝʷ ʡ ʩʪʨʘʚʦʭʽʜ ʚʠʥʠʢʘʶʪʴ ʽʟ ʦʜʥʦʛʦ ʟʘʨʦʜʢʘ ʛʦʣʦʚʥʦʛʦ 

ʢʽʥʮʷ ʧʝʨʝʜʥʴʦʾ ʢʠʰʢʠ. ɰʭʥʽʡ ʧʦʜʽʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 4ï5 ʪʠʞʥʽ ʝʤʙʨʽʦʛʝʥʝʟʫ. ʇʨʠ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʧʨʷʤʢʫ ʡ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʪʨʘʭʝʾ ʡ ʩʪʨʘʚʦʭʦʜʫ ʚ ʩʪʨʦʢʠ ʚʽʜ 20 

ʜʦ 40 ʜʥʷ ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʘʪʨʝʟʽʾ ʩʪʨʘʚʦʭʦʜʫ. ʋ ʙʣʠʟʥʶʢʽʚ ʮʽ ʧʦʨʫʰʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʨʽʟʥʠʮʝʶ ʫ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʽ ʧʣʦʜʽʚ, ʩʪʫʧʝʥʝʤ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʘʙʦ ʛʽʧʦʢʩʠʯʥʠʤʠ ʟʤʽʥʘʤʠ. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ 

ʦʜʥʘʢʦʚʦʤʫ ʛʝʥʝʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʣʠʰʝ ʦʜʠʥ ʙʣʠʟʥʶʢ ʤʦʞʝ ʤʘʪʠ ʚʘʜʫ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʯʘʩʪʴ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ Bğoch ʽ ʩʧʽʚʘʚʪ. 

(2023) ʧʦʢʘʟʘʥʦ ʛʽʧʝʨʤʝʪʠʣʶʚʘʥʥʷ 219 ʛʝʥʽʚ ʽ ʛʽʧʦʤʝʪʠʣʶʚʘʥʥʷ 78 ʫ ʭʚʦʨʠʭ 

ʙʣʠʟʥʶʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʜʦʨʦʚʠʤʠ, ʟʦʢʨʝʤʘ ʫ ʛʝʥʘʭ Rho GTPase-ʰʣʷʭʫ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʤʦʨʬʦʛʝʥʝʟ ʢʣʽʪʠʥ ʪʨʘʭʝʦ-ʝʟʦʬʘʛʝʘʣʴʥʦʾ ʜʽʣʷʥʢʠ. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʜʚʘ ʙʣʠʟʥʶʢʠ ʽʜʝʥʪʠʯʥʽ (ʤʦʥʦʟʠʛʦʪʥʽ) ʽ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʧʣʘʮʝʥʪʫ 

(ʤʦʥʦʭʦʨʽʦʥʘʣʴʥʽ), ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʙʦ ʜʠʩʢʦʨʜʘʥʪʥʽʩʪʴ (ʦʜʠʥ ʤʘʻ ɸʉ, ʽʥʰʠʡ ï 

ʥʽ), ʘʙʦ ʢʦʥʢʦʨʜʘʥʪʥʽʩʪʴ (ʦʙʠʜʚʘ ʤʘʶʪʴ ɸʉ). ʆʧʠʩʘʥʠʡ ʚʠʧʘʜʦʢ ʜʚʽʡʥʽ, ʜʝ ʦʜʠʥ 

ʧʣʽʜ ʤʘʚ ɸʉ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʫʦʜʝʥʘʣʴʥʦʶ ʘʪʨʝʟʽʻʶ, ʩʝʨʮʝʚʠʤʠ ʚʘʜʘʤʠ ʪʘ 

ʰʣʫʥʢʦʚʦʶ ʧʝʨʬʦʨʘʮʽʻʶ, ʽʣʶʩʪʨʫʻ ʩʢʣʘʜʥʽʩʪʴ ʧʨʝʥʘʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ. ɼʨʫʛʠʡ ʙʣʠʟʥʶʢ ʙʫʚ 

ʤʦʨʬʦʣʦʛʽʯʥʦ ʟʜʦʨʦʚʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʝʥʦʤʝʥ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ 

ʜʠʩʢʦʨʜʘʥʪʥʦʩʪʽ. ʋ ʙʽʣʴʰʦʩʪʽ ʦʧʠʩʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʡʜʝʪʴʩʷ ʩʘʤʝ ʧʨʦ 

ʤʦʥʦʭʦʨʽʘʣʴʥʽ ʧʘʨʠ, ʪʦʙʪʦ ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʧʣʘʮʝʥʪʫ. ʎʝ ʚʢʘʟʫʻ ʥʘ 

ʤʦʞʣʠʚʫ ʨʦʣʴ ʧʣʘʮʝʥʪʘʨʥʠʭ ʩʫʜʠʥʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʨʦʟʚʠʪʢʫ ʘʩʠʤʝʪʨʽʾ ʧʘʪʦʣʦʛʽʾ. 

ʄʦʥʦʟʠʛʦʪʥʽ ʙʣʠʟʥʶʢʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʛʝʥʝʪʠʯʥʠʡ ʥʘʙʽʨ, ʪʦʤʫ ʧʦʷʚʘ ɸʉ ʣʠʰʝ 

ʚ ʦʜʥʦʛʦ ʟ ʥʠʭ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ ʤʫʪʘʮʽʷʤʠ ɼʅʂ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 
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ʩʝʢʚʝʥʫʚʘʥʥʷ ʙʽʩʫʣʴʬʽʪʽʚ ʟʽ ʟʤʝʥʰʝʥʠʤ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦʤ (RRBS) ʫ ʧʦʜʽʙʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ 

ʙʣʠʟʥʶʢʘʤʠ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʛʽʧʝʨʤʝʪʠʣʶʚʘʥʥʷ ʚ ʧʨʦʤʦʪʦʨʥʠʭ ʜʽʣʷʥʢʘʭ 219 

ʛʝʥʽʚ ʽ ʛʽʧʦʤʝʪʠʣʶʚʘʥʥʷ ʫ 78 ʛʝʥʽʚ ʫ ʜʽʪʝʡ ʟ ɸʉ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʜʦʨʦʚʠʤʠ 

ʙʣʠʟʥʶʢʘʤʠ. ɽʧʽʛʝʥʝʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ: ʨʽʟʥʠʮʽ ʚ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʽ ʧʣʘʮʝʥʪʠ (ʤʦʥʦʭʦʨʽʘʣʴʥʽʩʪʴ ʟʫʤʦʚʣʶʻ ʤʦʞʣʠʚʽʩʪʴ 

ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʥʶ ʡ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ); ʨʽʟʥʦʛʦ ʚʧʣʠʚʫ 

ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ ʚ ʫʪʨʦʙʽ ʤʘʪʝʨʽ; ʩʪʦʭʘʩʪʠʯʥʠʭ (ʚʠʧʘʜʢʦʚʠʭ) ʝʧʽʛʝʥʝʪʠʯʥʠʭ 

ʟʤʽʥ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʝʤʙʨʽʦʛʝʥʝʟʫ. ʂʣʘʩʠʬʽʢʘʮʽʷ: ʊʠʧ ɸ ï ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ 

ʚʽʜʜʽʣʠ ʩʪʨʘʚʦʭʦʜʫ ʥʝ ʟôʻʜʥʫʶʪʴʩʷ ʽ ʤʘʶʪʴ ʟʘʤʢʥʫʪʽ ʢʽʥʮʽ. ʇʨʠ ʮʴʦʤʫ ʪʠʧʽ ʞʦʜʥʘ 

ʯʘʩʪʠʥʘ ʩʪʨʘʚʦʭʦʜʫ ʥʝ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʪʨʘʭʝʾ. ʊʠʧ B ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʫʞʝ 

ʨʽʜʢʦ. ʇʨʠ ʮʴʦʤʫ ʪʠʧʽ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʩʪʨʘʚʦʭʦʜʫ ʧʨʠʢʨʽʧʣʝʥʘ ʜʦ ʪʨʘʭʝʾ. ʅʠʞʥʷ 

ʯʘʩʪʠʥʘ ʩʪʨʘʚʦʭʦʜʫ ʤʘʻ ʟʘʢʨʠʪʠʡ ʢʽʥʝʮʴ. ʊʠʧ C ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʪʠʧʦʤ. ʇʨʠ 

ʮʴʦʤʫ ʪʠʧʽ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʩʪʨʘʚʦʭʦʜʫ ʤʘʻ ʟʘʢʨʠʪʠʡ ʢʽʥʝʮʴ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ 

ʩʪʨʘʚʦʭʦʜʫ ʧʨʠʢʨʽʧʣʝʥʘ ʜʦ ʪʨʘʭʝʾ. ʊʠʧ D ʻ ʥʘʡʨʽʜʢʽʩʥʽʰʠʤ ʽ ʥʘʡʚʘʞʯʠʤ. ʇʨʠ 

ʮʴʦʤʫ ʪʠʧʽ ʚʝʨʭʥʷ ʽ ʥʠʞʥʷ ʯʘʩʪʠʥʠ ʩʪʨʘʚʦʭʦʜʫ ʥʝ ʟôʻʜʥʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʂʦʞʝʥ 

ʦʢʨʝʤʦ ʟô̒ ʜʥʘʥʠʡ ʟ ʪʨʘʭʝʻʶ. ɸʪʨʝʟʽʷ ʩʪʨʘʚʦʭʦʜʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʫ 1 ʽʟ 

2500ï4000 ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ. ʋ 85% ʚʠʧʘʜʢʽʚ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʪʨʘʭʝʦ-ʩʪʨʘʚʦʭʽʜʥʦʶ 

ʬʽʩʪʫʣʦʶ (ʪʠʧ C). ʆʩʥʦʚʥʽ ʩʠʤʧʪʦʤʠ: ʥʘʜʤʽʨʥʝ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ, ʢʘʰʝʣʴ ʧʽʩʣʷ 

ʛʦʜʫʚʘʥʥʷ, ʮʽʘʥʦʟ, ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʟʦʥʜʘ ʚ 

ʰʣʫʥʦʢ. ɸʪʨʦʟ ʩʪʨʘʚʦʭʦʜʫ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʤʦʪʦʨʠʢʠ 

ʦʨʛʘʥʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʘʥʦʤʝʪʨʽʻʶ ʩʪʨʘʚʦʭʦʜʫ. ɺ 50-70% ʚʠʧʘʜʢʽʚ ʘʪʨʝʟʽʷ 

ʩʪʨʘʚʦʭʦʜʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʰʠʤʠ ʚʘʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ: ʢʘʨʜʽʘʣʴʥʽ ʘʥʦʤʘʣʽʾ 

(29%), ʫʨʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ (14%), ʣhʫʥʢʦʚʦ-ʢʠʰʢʦʚʽ ʘʥʦʤʘʣʽʾ (13%), ʩʢʝʣʝʪʥʽ 

ʚʽʜʭʠʣʝʥʥʷ (10%), ʭʨʦʤʦʩʦʤʥʽ ʘʥʦʤʘʣʽʾ (4%). ʆʩʥʦʚʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʻ ʙʽʣʴ ʧʨʠ 

ʢʦʚʪʘʥʥʽ, ʧʝʯʽʷ, ʟʘʜʠʰʢʘ ʪʘ ʚʽʜʨʠʞʢʘ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʜʦ 60% ʧʘʮʽʻʥʪʽʚ ʟ ʘʪʨʦʟʦʤ ʩʪʨʘʚʦʭʦʜʫ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ 

ʭʨʦʥʽʯʥʠʡ ʙʽʣʴ ʟʘ ʛʨʫʜʠʥʦʶ, ʱʦ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʾʭʥʴʦʛʦ ʞʠʪʪʷ. 

ʃʽʢʫʚʘʥʥʷ: ʇʝʨʝʜʦʧʝʨʘʮʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʢʣʶʯʘʻ ʟʘʭʠʩʪ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, 
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ʧʨʦʬʽʣʘʢʪʠʢʫ ʘʩʧʽʨʘʮʽʾ, ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʶ ʜʣʷ ʦʮʽʥʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʦʨʪʠ. 

ʆʧʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʯʝʨʝʟ ʝʢʩʪʨʘʧʣʝʚʨʘʣʴʥʫ ʪʦʨʘʢʦʪʦʤʽʶ ʽʟ ʤô̫ ʟʦʟʙʝʨʽʛʘʶʯʠʤ 

ʜʦʩʪʫʧʦʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʟʩʤʦʢʪʫʚʘʣʴʥʽ ʰʚʠ, ʟʘ ʧʦʪʨʝʙʠ ï ʤʽʦʪʦʤʽʷ. 

ɺʠʩʥʦʚʢʠ. ɸʪʨʝʟʽʷ ʩʪʨʘʚʦʭʦʜʫ ʻ ʩʝʨʡʦʟʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʚʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʝʪʽʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʘ ʨʝʬʣʶʢʩʥʘ ʭʚʦʨʦʙʘ 

ʪʘ ʧʦʨʫʰʝʥʥʷ ʤʦʪʦʨʠʢʠ ʦʨʛʘʥʫ. ʆʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʘʪʨʦʟʫ 

ʩʪʨʘʚʦʭʦʜʫ ʻ ʤʘʥʦʤʝʪʨʽʷ ʩʪʨʘʚʦʭʦʜʫ ʪʘ ʝʥʜʦʩʢʦʧʽʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ 

ʧʦʨʫʰʝʥʥʷ ʤʦʪʦʨʠʢʠ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʦʨʛʘʥʫ. ʃʽʢʫʚʘʥʥʷ ʤʘʻ ʙʫʪʠ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʢʦʨʝʢʮʽʶ ʤʦʪʦʨʠʢʠ ʩʪʨʘʚʦʭʦʜʫ ʪʘ ʣʽʢʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʘ ʨʝʬʣʶʢʩʥʘ ʭʚʦʨʦʙʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʛʽʙʽʪʦʨʽʚ ʧʨʦʪʦʥʥʦʾ ʧʦʤʧʠ ʪʘ ʧʨʦʢʽʥʝʪʠʢʽʚ ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ 70% 

ʧʘʮʽʻʥʪʽʚ. ʗʢʱʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝ ʣʽʢʫʚʘʪʠ, ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʫʩʢʣʘʜʥʝʥʴ, 

ʪʘʢʠʭ ʷʢ ʩʪʝʥʦʟ ʩʪʨʘʚʦʭʦʜʫ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʜʠʭʘʥʥʷ. ɺʠʧʘʜʢʠ ʘʪʨʝʟʽʾ 

ʩʪʨʘʚʦʭʦʜʫ ʫ ʙʣʠʟʥʶʢʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʚʧʣʠʚ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʽ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʚʘʜʠ. ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʤʝʪʠʣʶʚʘʥʥʷ ʫ 

ʛʝʥʘʭ ʰʣʷʭʫ Rho GTPase ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʙʽʦʤʘʨʢʝʨʘʤʠ ʨʠʟʠʢʫ. 

ʉʝʨʝʜ ʫʩʽʭ ʪʠʧʽʚ ʙʣʠʟʥʶʢʽʚ ʩʘʤʝ ʤʦʥʦʭʦʨʽʘʣʴʥʽ ʛʦʤʦʟʠʛʦʪʥʽ ʧʘʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʥʘʡʚʠʱʫ ʯʘʩʪʦʪʫ ʜʠʩʢʦʨʜʘʥʪʥʦʩʪʽ ʟʘ ʥʘʷʚʥʽʩʪʶ ɸʉ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʠ 

ʽʜʝʥʪʠʯʥʦʤʫ ʛʝʥʦʤʽ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʝʧʽʛʝʥʝʪʠʯʥʽ ʪʘ ʧʣʘʮʝʥʪʘʨʥʽ 

ʬʘʢʪʦʨʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨ 

ʙʣʠʟʥʶʢʽʚ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ɸʉ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ ʪʝʨʘʧʽʾ.  
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Introduction . Pathological conditions significantly affecting health and work 

capacity include inflammatory, allergic, and oncological diseases of the palatine 

tonsils, which are of particular relevance for military service personnel. The application 

of cytological examinations, which are technically not challenging, cost-effective, and 

highly informative, has considerable prospects in the diagnosis and prognosis of 

tonsillar pathologies. However, the reference cytological landscape and quantitative 

indicators of the palatine tonsils in healthy individuals (norms) have been superficially 

studied and not systematically organized. As a result, interpretation of cytological 

analyses becomes more difficult. Lymphoid follicles and germinal centers located 

beneath the epithelium on the surface of the tonsils play a key role in the formation of 

the immune response. In normal cytology, inflammation cell infiltration in the tonsils 

is not observed, and the cellular structure remains regular (Fujiwara et al., 2003). 

Recent numerous studies emphasize the complex immunological functions of the 

tonsils and the variability of their cellular composition depending on age and individual 

characteristics (Bassis et al., 2024; Hendricks et al., 2019). 

Purpose. To establish the appropriate ñreferenceò cytological profile and 

https://pubmed.ncbi.nlm.nih.gov/11149389/
mailto:info@mod.gov.az
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indicators based on the cytological and cytochemical study of the surface and crypt 

contents of the palatine tonsils in healthy young men. 

Materials and Methods. The current contingent of the study consisted of 24 

healthy men aged 18ï32 years without tonsillar pathology or allergies (ñnormò). 

During the selection, tonsillar pathology was ruled out cytologically. Smears were 

obtained voluntarily. Four smears were taken from each side (from crypt contents using 

a sterile aspirator pipette ï 2, and from the surface using a sterile atraumatic spatula ï 

2). The smears were stained using cytological methods (Gram and Gimza). 

Quantitative analysis involved calculating the minimumïmaximum values, the 

arithmetic mean, and its standard error (minðmax, MÑm). 

Results and Discussion. The cells identified in the smears were grouped into 

three categories: 1) epithelial cells, 2) lymphocytes, and 3) degenerative macrophages. 

Epithelial cells constituted approximately 40.0Ñ3.9% of the total, lymphocytes about 

32.2Ñ2.8%, and various degenerative macrophages (neutrophilic leukocytes and free 

macrophages) around 27.8Ñ2.1%. In the crypt contents, lymphocytes were slightly 

more prevalent than on the surface, but the overall ratio across the tonsil surface was 

approximately similar (epithelial : lymphocyte : macrophage = 4 : 3.2 : 2.8). The 

majority of epithelial cells belonged to the superficial layer: the superficial layer 

without nuclei ï 35.6Ñ1.8%, with pyknotic nuclei ï 32.4Ñ1.8%, with normal nuclei ï 

22.0Ñ1.4%, and other epithelial cells ï 10.0Ñ0.9%. The composition of lymphocytes 

(T- and B-cells) is currently being clarified through specific immunocytochemical 

studies.  

Degenerative macrophages made up 41.1Ñ2.3% of the total, while macrophages 

accounted for 58.9Ñ3.2%. No connective tissue, vascular wall cells, or multinucleated 

giant cells were identified in the smears of healthy individuals. Eosinophilic leukocytes 

(observed once in a 400 ³ field) were found only in two cases. Additionally, the smears 

contained background Gram-positive and Gram-negative microflora (18 samples), cell 

debris within mucus (9 samples), and occasional fungal hyphae and spores (3 samples). 

Conclusion A comprehensive cytological analysis of the surface smears of 
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healthy young menôs palatine tonsils can facilitate the development of ñreferenceò 

indicators, thereby aiding in the diagnosis and prognosis of tonsillar pathologies in 

routine clinical practice.  
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ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʢʣʽʪʠʥʥʠʭ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʟʦʢʨʝʤʘ ʢʨʽʦʝʢʩʪʨʘʢʪʫ ʧʣʘʮʝʥʪʠ (ʂɽʇ), ʷʢ ʛʝʧʘʪʦʧʨʦʪʝʢʪʠʚʥʦʛʦ ʟʘʩʦʙʫ 

(Koshurba et al., 2023). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʭʘʨʘʢʪʝʨʟʫʚʘʪʠ ʚʧʣʠʚ ʢʨʽʦʝʢʩʪʨʘʢʪʫ ʧʣʘʮʝʥʪʠ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʧʽʛʤʝʥʪʥʦʛʦ ʦʙʤʽʥʫ, ʟʦʢʨʝʤʘ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ, ʫ ʱʫʨʽʚ ʽʟ 

ʥʽʤʝʩʫʣʽʜ-ʽʥʜʫʢʦʚʘʥʦʶ ʛʝʧʘʪʦʧʘʪʽʻʶ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ 

ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʟʫʤʦʚʣʝʥʦʛʦ ʜʽʻʶ ʥʝʩʪʝʨʦʾʜʥʦʛʦ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, 

ʱʫʨʘʤ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ (ʚ/ʰʣ) ʚʚʦʜʠʣʠ ʅɯʄ (ʇɸʊ çʃʫʙʥʠʬʘʨʤè, ʋʢʨʘʾʥʘ) 

ʫ ʜʦʟʽ 80 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ. ʇʨʝʧʘʨʘʪ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʦʜʠʥ ʨʘʟ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 

ʧôʷʪʠ ʜʥʽʚ ʧʦʩʧʽʣʴ (Singh et al., 2012). ɿʘʩʪʦʩʫʚʘʥʥʷ ʂɽʇ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʩʭʝʤʦʶ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʯʝʨʝʟ 

ʜʝʥʴ. ʂɽʇ ʚʚʦʜʠʣʠ ʧôʷʪʴ ʨʘʟʽʚ: ʜʚʽʯʽ ʜʦ ʧʦʯʘʪʢʫ ʚʚʝʜʝʥʥʷ ʅɯʄ (ʜʣʷ ʽʥʽʮʽʘʮʽʾ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʛʝʧʘʪʦʮʠʪʽʚ) ʪʘ ʪʨʠʯʽ ʧʽʜ 

ʯʘʩ ʢʫʨʩʫ ʚʚʝʜʝʥʥʷ ʅɯʄ ï ʟʘ 60 ʭʚ ʜʦ ʧʨʠʡʦʤʫ ʧʨʝʧʘʨʘʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥôʻʢʮʽʾ 

ʧʨʦʚʦʜʠʣʠ ʥʘ 1-ʡ, 3-ʡ, 5-ʡ, 7-ʡ ʪʘ 9-ʡ ʜʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʦʜʽʙʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʣʘ 

ʧʨʦʩʪʝʞʠʪʠ ʷʢ ʧʨʝʚʝʥʪʠʚʥʠʡ, ʪʘʢ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪʠ ʂɽʇ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʅɯʄ-ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʧʘʪʦʧʘʪʽʾ. ʋ ʷʢʦʩʪʽ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʩʠʣʽʙʦʨ (çʉʠʣʽʙʦʨ 35è, ʊʆɺ çʌʘʨʤʘʮʝʚʪʠʯʥʘ ʢʦʤʧʘʥʽʷ ñɿʜʦʨʦʚôʷòè, ʋʢʨʘʾʥʘ). 

ʈʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʘʢʮʽʻʶ ʟ ʜʽʘʟʦʬʝʥʽʣʩʫʣʴʬʦʥʦʚʦʶ 

ʢʠʩʣʦʪʦʶ ʧʨʠ ɚ = 500ï560 ʥʤ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦ ʫ Microsoft Office Excel 2016 ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʙʽʦʩʪʘʪʠʩʪʠʢʠ. ɿʘ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʽʞʛʨʫʧʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʦʮʽʥʶʚʘʣʠ t-ʢʨʠʪʝʨʽʻʤ ʉʪʴʁ ʜʝʥʪʘ, ʟʘ ʥʝʥʦʨʤʘʣʴʥʦʛʦ ï U-ʢʨʠʪʝʨʽʻʤ 

ʄʘʥʥʘðʋ̔ ʪʥʽ; ʧʨʠ ʧʦʚʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ï ʊ-ʢʨʠʪʝʨʽʻʤ ʋ̔ ʣʢʦʢʩʦʥʘ. ɼʘʥʽ 

ʧʦʜʘʥʦ ʷʢ MÑm (MÑSE) ʘʙʦ ʄʝ [LQ; UQ]; ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ï ʟ 95%ɼɯ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʦʢʘʟʘʥʦ, ʚʚʝʜʝʥʥʷ ʅɯʄ ʧʨʠʟʚʝʣʦ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʘʞʝʥʦʛʦ ʩʠʥʜʨʦʤʫ ʛʽʧʝʨʙʽʣʽʨʫʙʽʥʝʤʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʦ ʨʦʟʚʠʪʦʢ 

ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʾ ʛʝʧʘʪʦʧʘʪʽʾ ʟ ʦʟʥʘʢʘʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʭʦʣʝʩʪʘʪʠʯʥʦ-
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ʮʠʪʦʣʽʪʠʯʥʦʛʦ ʪʠʧʫ ʫʰʢʦʜʞʝʥʥʷ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ (ʛʨʫʧʘ ɯɯ) ʟʨʦʩʣʘ ʫ 4,3 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ (ʛʨʫʧʘ ɯ) ï ʚʽʜ 12,0 [12,0 ; 13,5] ʜʦ 52,0 [49,0 ; 55,5] ʤʤʦʣʴ/ʣ 

(ʨ <0,001; +333,3%).  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʣʽʙʦʨʫ (ʛʨʫʧʘ ɯɯɯ) ʩʧʨʠʷʣʦ ʯʘʩʪʢʦʚʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ 

ʧʽʛʤʝʥʪʥʦʛʦ ʦʙʤʽʥʫ. ʈʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʫ ʮʽʡ ʛʨʫʧʽ ʟʥʠʟʠʚʩʷ ʙʽʣʴʰ ʥʽʞ 

ʫʜʚʽʯʽ ï ʜʦ 23,0 [19,0 ; 25,0] ʤʤʦʣʴ/ʣ (ʨ <0,001; ï55,8% ʱʦʜʦ ʅɯʄ-ʢʦʥʪʨʦʣʶ). 

ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʬʣʘʚʦʥʦʾʜʥʠʡ ʛʝʧʘʪʦʢʦʨʝʢʪʦʨ ʟʘʙʝʟʧʝʯʫʻ ʯʘʩʪʢʦʚʫ 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʤʝʤʙʨʘʥ ʛʝʧʘʪʦʮʠʪʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʥôʶʛʘʮʽʾ ʙʽʣʽʨʫʙʽʥʫ ʟ 

ʛʣʶʢʫʨʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʱʦ ʚʽʜʦʤʦ ʷʢ ʦʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʡʦʛʦ ʜʝʪʦʢʩʠʢʘʮʽʡʥʦʾ 

ʜʽʾ. ɺʦʜʥʦʯʘʩ ʧʦʢʘʟʥʠʢʠ ʥʝ ʜʦʩʷʛʘʣʠ ʨʽʚʥʷ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʣʽʙʦʨʫ ʫʩʫʚʘʪʠ ʤʝʪʘʙʦʣʽʯʥʽ ʥʘʩʣʽʜʢʠ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʅɯʄ. 

ʋ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʂɽʇ (ʛʨʫʧʘ IV), ʚʽʜʟʥʘʯʝʥʦ ʽʩʪʦʪʥʦ 

ʚʠʨʘʞʝʥʽʰʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ. ʈʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʟʥʠʟʠʚʩʷ ʜʦ 

15,0 [13,0 ; 15,5] ʤʤʦʣʴ/ʣ (ʨ <0,001; ï71,2% ʚʽʜʥʦʩʥʦ ʅɯʄ-ʢʦʥʪʨʦʣʶ) ʽ 

ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʇʦʨʽʚʥʷʥʦ ʽʟ ʩʠʣʽʙʦʨʦʤ, ʂɽʇ 

ʟʘʙʝʟʧʝʯʫʚʘʚ ʜʦʜʘʪʢʦʚʝ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʽʨʫʙʽʥʫ ʱʝ ʥʘ 34,8% 

(ʨ <0,01), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʛʤʝʥʪʥʦʛʦ ʦʙʤʽʥʫ. 

ʊʘʢʝ ʟʥʠʞʝʥʥʷ ʛʽʧʝʨʙʽʣʽʨʫʙʽʥʝʤʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʂɽʇ ʚʽʜʦʙʨʘʞʘʻ ʥʝ ʣʠʰʝ 

ʤʝʤʙʨʘʥʦʩʪʘʙʽʣʽʟʫʚʘʣʴʥʠʡ, ʘ ʡ ʚʠʨʘʞʝʥʠʡ ʤʝʪʘʙʦʣʽʯʥʦ-ʨʝʛʫʣʷʪʦʨʥʠʡ ʝʬʝʢʪ, 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʷʚʥʽʩʪʶ ʫ ʩʢʣʘʜʽ ʢʨʽʦʝʢʩʪʨʘʢʪʫ ʢʦʤʧʣʝʢʩʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʧʝʧʪʠʜʽʚ, ʥʫʢʣʝʦʪʠʜʽʚ ʪʘ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ɺʦʥʠ ʟʜʘʪʥʽ 

ʘʢʪʠʚʫʚʘʪʠ ʩʠʥʪʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʧʦʢʨʘʱʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʪʠʥ ʽ ʩʪʠʤʫʣʶʚʘʪʠ ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ ʤʽʢʨʦʩʦʤʘʣʴʥʦʾ 

ʢʦʥôʶʛʘʮʽʾ. ʎʝʡ ʝʬʝʢʪ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʜʽʶ ʨʝʬʝʨʝʥʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂɽʇ ʷʢ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʛʝʧʘʪʦʪʦʢʩʠʯʥʠʤ ʧʨʦʷʚʘʤ ʅɯʄ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ ʧʦʢʘʟʘʚ, ʱʦ ʂɽʇ 
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ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʩʠʣʽʙʦʨ, ʟʤʝʥʰʫʻ ʧʨʦʷʚʠ ʛʽʧʝʨʙʽʣʽʨʫʙʽʥʝʤʽʾ ʪʘ ʩʧʨʠʷʻ 

ʚʽʜʥʦʚʣʝʥʥʶ ʧʽʛʤʝʥʪʥʦʛʦ ʦʙʤʽʥʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʝʚʘʛʫ ʙʝʟʢʣʽʪʠʥʥʠʭ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʫ ʢʦʨʝʢʮʽʾ ʅɯʄ-ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʧʘʪʦʧʘʪʽʾ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʝʨʘʧʽʾ ʅʇɿʇ. 
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Introduction. Preterm newborns are highly susceptible to perinatal 

encephalopathy (PE) and infectious-inflammatory complications. Antibacterial 

peptides (ɓ-defensin, cathelicidin, LL-37), lactoferrin, and calprotectin play a crucial 

role in immune protection. In premature infants, the defensive mechanisms of the 

respiratory tract are underdeveloped, mucociliary clearance is less efficient, and the 

number of cells synthesizing antimicrobial peptides is reduced. These factors 

significantly increase the risk of lower respiratory tract infections (van Duuren et al., 

https://doi.org/10.1371/journal.pone.0209264
https://doi.org/10.5937/scriptamed54-44663
https://doi.org/10.1371/journal.pone.0034200
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2024; Molloy et al., 2015; Agakidou et al., 2022). 

Aim of the study ï to assess the levels of these biomarkers in the blood and faeces 

of preterm newborns depending on disease severity. 

Materials and methods. A total of 64 preterm newborns were examined and 

divided into three groups: Group I ï practically healthy (n=15, Me=35.3 weeks); 

Group II ï with PE but without infections (n=29, Me=33.0 weeks); Group III ï with 

PE and pneumonia (n=20, Me=30.0 weeks). The control group included 16 full-term 

newborns (Me=38.1 weeks). Serum levels of ɓ-defensin (hBD-2), cathelicidin, LL-37, 

lactoferrin, and calprotectin, as well as faecal calprotectin, were measured by enzyme-

linked immunosorbent assay (ELISA) within the first three days of life. Statistical 

analysis was performed using the nonparametric MannïWhitney test (p<0.05). 

Results and discussion. Preterm newborns with PE and infectious complications 

demonstrated significantly elevated levels of antibacterial peptides, lactoferrin, and 

calprotectin. These parameters reflect the severity of the condition and immune 

reactivity, making them valuable biomarkers for clinical monitoring and prognosis of 

complications. In Group I, cathelicidin (ï40.4%, p<0.001) and ɓ-defensin (ï11.2%, 

p=0.038) levels were reduced, while lactoferrin (+53.2%, p=0.005) and fecal 

calprotectin (+53.4%, p<0.001) were increased compared with the control group. In 

Group II, changes in ɓ-defensin and calprotectin were not significant; however, 

cathelicidin decreased by 40.8% (p<0.001), and lactoferrin increased 2.3-fold 

(p<0.001). Group III, comprising infants with PE and pneumonia, showed the most 

pronounced alterations: a 4.1-fold increase in calprotectin (p<0.001), a 3.2-fold 

increase in ɓ-defensin (p<0.001), a 2.0-fold increase in cathelicidin (p<0.001), a 4.0-

fold increase in lactoferrin (p<0.001), and a 3.9-fold increase in faecal calprotectin 

(p<0.001) compared with Group I. The findings confirm that the levels of antibacterial 

peptides increase proportionally with the severity of the condition and the presence of 

infectious-inflammatory complications. This aligns with current understanding of the 

role of innate immunity in preterm infants. Elevated fecal calprotectin indicates the 

involvement of the intestinal immune system in the inflammatory response. Such 
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biomarkers can be useful for the early identification of newborns at high risk of 

infection and for monitoring the effectiveness of therapeutic interventions (Liu et al., 

2024; Plaza-Astasio et al., 2025; Decembrino et al., 2015). 

Conclusion. In the postnatal period of perinatal encephalopathy, there is a high 

susceptibility to infections, which increases the risk of pneumonia. In preterm infants 

with PE and pneumonia, antimicrobial peptides are activated as a compensatory 

mechanism, forming the first line of immune defense. 
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Introduction . The most common cause of hydronephrosis is accessory renal 

vessels. In 18ï52% of patients, the cause of upper urinary tract (UUT) urodynamic 

disorders is the presence of aberrant renal vessels that cross the urinary tract in the 

ureteropelvic segment (UPS). Accessory (aberrant) vessels of the lower pole of the 

kidney initially cause persistent obstruction of urine flow due to dyskinesia in the UPS 

and ultimately lead to its scarring and narrowing. When an accessory vessel is located 

in front of the UPS without mechanical pressure, urodynamic impairment occurs over 

a long period of time, i.e., a slowly progressive process takes place, the main treatment 

for which is surgical intervention.  

Objective. To analyze the features of surgical treatment of patients with 

hydronephrosis caused by accessory vessels in the ureteropelvic segment. 

Materials and methods. We operated on a total of 65 patients with 

hydronephrosis caused by accessory vessels. The age of the patients ranged from 1.5 

to 47 years. 59% of the patients were women, 41% were men. Ultrasonography, 

intravenous pyelography (IVP), and, in rare cases, CT and MRI were used for 

diagnosis. 

Results and discussion. Treatment of hydronephrosis caused by accessory 

vessels in the pyelocaliceal segment (PCS) involves various surgical interventions: 

open, endoscopic, and laparoscopic operations. Endoscopic dissection of the narrowed 

https://doi.org/10.3390/nu17193154
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segment of the UPS under accessory vessels cannot eliminate the main cause of 

obstruction in the UPS. Without eliminating the main cause of hydronephrosis, it is 

impossible to restore urodynamics from the kidney, and therefore, endoscopic 

dissection of the narrowed area can, at best, only temporarily improve kidney function 

to some extent. 

Open surgery for hydronephrosis caused by conflict in the UPS remains the 

method of choice. During open surgery, it is possible to clearly identify changes in the 

UPS, make the right decision, and reliably perform reconstructive surgery without 

causing any disturbances in the hemodynamics of the kidney. This approach is 

especially appropriate for young patients, starting from the first months after birth. It 

should also be noted that accessory renal vessels crossing the UPS play a significant 

role among the causes of hydronephrosis. In this case, there may be accessory arteries 

and veins, and in certain cases, only veins. 

The presence of accessory vessels in the pyelocaliceal segment in some cases has 

such a dramatic effect on urodynamics in the kidney that hydronephrotic 

transformation of the kidney occurs as early as the perinatal period. Changes that 

threaten complete loss of kidney function necessitate surgery in the first months after 

the birth of the child. 

When determining the absence of a strangulation groove in the UPS by eye, 

reliable contraction of the pelvis, emptying it after mobilization of additional vessels 

or lifting them above the UPS, it is possible to confidently perform antevasal pyelo-

pyelic anastomosis in the future. Unfortunately, in practice, there are doctors who 

resort to segment resection in the presence of additional vessels crossing the UPS. 

There is no doubt that ureteropyelostomy is functionally inferior to pyelo-pyelostomy. 

With pyelo-pyelic anastomosis, the possibility of stenosis in the anastomosis zone in 

operated patients is excluded in both the early and late postoperative periods, starting 

from the first year of life and in subsequent years. However, ureteropyelostomy in 

certain cases is fraught with restenosis and the need for reoperation. 

Conclusion. Antevasal pyelo-pyelic anastomosis in the presence of additional 
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vessels causing hydronephrosis can be considered the most reliable method of 

reconstruction of the ureteropelvic segment. Observation of patients in the early 

postoperative period and in the long term after the intervention confirms the 

advisability of performing pyelo-pyelic anastomosis when indicated. 

 

A NEW METHOD FOR THE PREVENTION OF ANASTOMOTIC 

LEAKAGE IN TERMINAL ENTERO -ENTEROANASTOMOSES IN 

EMERGENCY CASES  

Aghayev E.K., Ismayilova Z.E., Hasanov A.B. 

Azerbaijan Medical University, Baku, Azerbaijan 

zismayilova2@amu.edu.az 

Introduction . Anastomotic leakage remains an actual problem in terminal entero-

enteroanastomoses in emergency bowel resections in cases of general peritonitis and 

acute intestinal obstruction. Considering the functional importance of the ileocecal 

region and the fact that right hemicolectomy is a quite traumatic surgical procedure, it 

becomes clear how important organ-preserving surgeries are in acute surgical 

pathologies of the terminal ileum. However, the risk of leakage is high in terminal 

entero-enteroanastomoses in emergency bowel resections. Therefore, preventing 

leakage in primary intestinal anastomoses near the ileocecal valve (3ï12 cm from the 

cecum) is essential. 

The aim of the study is to investigate the importance of continuous 

intramesenteric blockade and lymphotropic therapy in the prevention of leakage in 

terminal entero-enteroanastomoses in emergency surgical procedures.  

Materials and methods of the study. Clinical studies were conducted on 97 

patients who underwent emergency resection of the small intestine and primary 

anastomoses near the ileocecal valve. Of these, 54 patients were in the main group and 

43 in the comparison group. Anastomoses were performed 3ï12 cm from the cecum. 

Indications for intestinal resection were adhesive intestinal obstructions, strangulated 

hernias, twisted intestines, intestinal intussusception, firearm injuries and perforation 

mailto:zismayilova2@amu.edu.az
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of the bowels. Of the patients in the main group, 19 (35.2%) had end-to-end 

anastomoses and 35 (64.8%) side-to-side anastomoses. In the comparison group, these 

parameters were 38 (88.4%) and 5 (11.6%), respectively. In the main group of patients, 

nasointestinal intubation of the small intestine, intra- and postoperative decompression 

of the gastrointestinal tract, and enterosorption using polyphepan were performed, if 

necessary. Intramesenteric blockade and lymphotropic therapy were performed 4ï6 

times a day with a solution containing novocaine (0.5% ï 7 ml/kg/day), heparin 

(150 units/kg/day), prozerin (0.03 mg/kg/day) and ceftriaxone (15 mg/kg/day) for 5ï7 

days after surgery through a catheter placed at the root of the small intestine mesentery 

(Have been obtained license for invention No. 015637 from Eurasian Patent 

Organization).  

Results. Anastomotic leakage was observed in 2 (3.7%) patients in the main 

group and 6 (14%) in the comparison group. The main reasons for the successful results 

in the main group of patients were the continuous intramesenteric blockade and 

lymphotropic treatment we applied to prevent anastomotic leakage. Due to the 

application of the proposed method, arterial blood supply, venous outflow, and 

lymphatic drainage of the intestines and the anastomotic line improve. By relieving the 

spasm of the Bauhin's valve, the passage of contents from the terminal part of the small 

intestine to the large bowel is accelerated and synchronised, resulting in a decrease in 

intraluminal pressure in this segment, which is extremely important for the 

regeneration and primary healing of anastomoses. Continuous intra-mesenteric 

blockade significantly reduces abdominal pain, thereby diminishing the need for 

painkillers, including narcotic analgesics. 

Conclusion. In conclusion, can be noted that the use of continuous 

intramesenteric blockade and lymphotropic therapy is appropriate for the prevention 

of anastomotic leakage in terminal enteroenteroanastomoses performed in emergency 

cases. The method is quite simple and can be widely used in any surgical hospital in 

the emergency procedures. 
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CLINICAL AND BIOCHEMICAL SIGNIFICANCE OF RENAL 

BIOMARKERS IN PATIENTS WITH CHRONIC KIDNEY DISEASE 

DEPENDING ON THE PRESENCE OF DIABETES MELLITUS  

Almammadov F.Ch. 

Azerbaijan Medical University, Baku, Azerbaijan 

info@amu.edu.az 

Introduction. Chronic kidney disease (CKD) is characterised by a gradual 

decline in glomerular filtration and the accumulation of markers of renal tissue injury. 

The coexistence of CKD and diabetes mellitus significantly accelerates the progression 

of nephropathy and worsens clinical outcomes. Therefore, the study of dynamic 

changes in biomarkers such as cystatin C, KIM-1, L-FABP, NGAL, endothelin-1, 

FGF-23, and vitamin D, depending on the disease stage and diabetic status, is of 

particular clinical importance (Colhoun & Marcovecchio, 2018; Onoja et al., 2025; 

Visinescu, 2024). 

Aim of the study. To assess changes in clinical and laboratory indicators and 

renal injury biomarkers in patients with various stages of CKD depending on the 

presence of type 2 diabetes mellitus. 

Materials and methods. The study included 147 patients with CKD: 70 at 

conservative stages (I ï IV) and 77 at the terminal stage receiving haemodialysis. 

Among them, type 2 diabetes mellitus was identified in 31 patients at the conservative 

stage and in 38 at the terminal stage. Serum and urinary levels of creatinine, cystatin 

C, vitamin D, NGAL, KIM-1, L-FABP, FGF-23, and endothelin-1 were determined by 

ELISA. Glomerular filtration rate (GFR) was calculated using the MDRD formula, and 

tubular reabsorption and minute diuresis were assessed using standard equations.  

Results and discussion. In CKD patients without diabetes, serum creatinine at 

the conservative stage was 2.96 mg/dL, while in those with diabetes it was 2.94 mg/dL 

(a non-significant difference). At the terminal stage, creatinine levels were 9.87 mg/dL 

and 8.21 mg/dL, respectively (a 16.8% decrease, p = 0.024, in diabetics). Cystatin C 

increased from 2.54 mg/L to 7.59 mg/L at the terminal stage (a threefold rise, 
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ʨ < 0.001). Vitamin D levels decreased in both groups, more markedly in diabetic 

patients (by an average of 12.5%). GFR declined by 39% in non-diabetic patients and 

by 45% in diabetics, corresponding to a relative reduction of 15.4%. Tubular 

reabsorption showed a slight decrease at the conservative stages (from 88.9% to 

88.0%) but dropped sharply at the terminal stage (36.0%ï37.0%). Among renal injury 

biomarkers, there was an increase in NGAL (from 90.5 Ÿ 95.5 ng/mL in conservative 

stages and 182.1 Ÿ 175.6 ng/mL in terminal stages), KIM-1 (66.4 Ÿ 83.7 ng/mL, 

+26.0%, and 206.0 Ÿ 205.5 ng/mL, respectively), and L-FABP (4.7 Ÿ 6.1 ng/mL, 

+29.8%, p = 0.016, and 17.5 Ÿ 17.4 ng/mL). Increases in FGF-23 (60.4 Ÿ 

69.7 pg/mL, +15.4%, p = 0.003) and endothelin-1 (8.2 Ÿ 10.4 pg/mL, +26.8%) in 

diabetic patients indicated activation of fibrotic and inflammatory processes. Urinary 

KIM -1 concentrations were higher in diabetics (826 vs 763 pg/mL, +8.3%), confirming 

more pronounced tubular injury. At the terminal stage, all biomarkers reached their 

peak values, particularly in the presence of diabetes (NGAL, KIM-1, and FGF-23 

increased by 15ï40%), reflecting the severity of nephropathy and structural nephron 

damage (Chen & Wang, 2025; Muglia et al., 2024). 

Conclusion. The presence of type 2 diabetes mellitus in patients with CKD 

enhances metabolic and inflammatory disturbances, accompanied by increased levels 

of NGAL, KIM -1, L-FABP, FGF-23, and endothelin-1, as well as reduced vitamin D 

and GFR. The most sensitive indicators of disease progression are cystatin C, KIM-1, 

and FGF-23, which can be used for early diagnosis and prognosis of renal function 

decline. 
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Introduction . Lung cancer is among the leading causes of cancer-related deaths 

worldwide, with non-small cell lung cancer (NSCLC) comprising about 85% of all 

cases. The discovery of key driver mutations such as EGFR, ALK, and ROS1 has 

transformed NSCLC diagnostics and treatment (Lin & Shaw, 2017; Davies et al., 

2017). ROS1 rearrangements, found in roughly 1ï2% of NSCLC cases, are more 

common in younger, non-smoking patients (Bergethon et al., 2012; Shaw et al., 2014). 

These alterations activate oncogenic signaling pathways that drive tumor growth. 

https://doi.org/10.1681/asn.0000000767
https://doi.org/10.1177/1934578X251321758
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Despite global research progress (Hsiao et al., 2018; Moro-Sibilot et al., 2019), the 

molecular and clinical landscape of ROS1-positive NSCLC in Azerbaijan remains 

unexplored. 

The aim of this study was to determine the frequency, clinicopathological 

characteristics, and survival outcomes of patients with ROS1 gene alterations among 

NSCLC cases diagnosed at the National Center of Oncology, Azerbaijan, between 

2019 and 2023. 

Materials and Methods. A retrospective study was performed on 110 

histologically confirmed NSCLC patients. ROS1 gene rearrangements were identified 

using real-time PCR (RT-PCR) with EntroGenÈ and QiagenÈ kits on the Bio-Rad 

CFX96 system (Guo et al., 2021). Formalin-fixed paraffin-embedded (FFPE) samples 

were analyzed. Due to limited resources, next-generation sequencing (NGS) validation 

was not conducted. Demographic and clinical data, including age, sex, TNM stage, 

grade, smoking and alcohol history, and survival, were statistically analyzed using 

SPSS v26. Descriptive statistics were applied to determine mean, median, and 

interquartile ranges. Overall survival (OS) was defined as the period from diagnosis to 

death. 

Ethical approval was obtained from the Ethics Committee of Azerbaijan Medical 

University (Protocol No. 36, 2024), and all data were handled in compliance with the 

Declaration of Helsinki. 

Results and Discussion. Among the 110 NSCLC patients analyzed, 12 (10.9%) 

were identified as ROS1-positive. The mean age at diagnosis was 59 Ñ 10 years. Most 

patients (50%) were aged 46ï65 years, 33% were older than 65 years, and 17% were 

45 years or younger. Females accounted for 58.3% of cases, and 75% of ROS1-positive 

patients were non-smokers. The majority were diagnosed at advanced stages 

(Stage IIIïIV: 66.7%), with grade 2ï3 tumors observed in 75% of cases. 

Geographically, most patients originated from Baku and Absheron regions. 

The mean overall survival (OS) was 9.32 months, and the median OS was 

8.13 months (IQR: 2.83ï13.30 months). Younger patients (¢45 years) tended to have 



VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day 

ñMedical and Biological Sciences : Interdisciplinary Aspectò 

October 15ð16, 2025 

91 

slightly longer OS (å12 months), whereas patients older than 65 years had poorer 

outcomes (~7 months), consistent with global reports of better survival in younger 

ROS1-positive NSCLC cohorts (Hsiao et al., 2018). 

The observed ROS1 positivity rate of 10.9% was notably higher than the 1ï2% 

reported globally (Lin & Shaw, 2017; Davies et al., 2017), likely reflecting selection 

bias, as molecular testing primarily included adenocarcinoma or EGFR/ALK-negative 

cases. The predominance of female and non-smoking patients aligns with international 

findings (Shaw et al., 2014; Hsiao et al., 2018). 

However, the median OS of 8.13 months was shorter than survival durations 

achieved with ROS1-targeted TKIs such as crizotinib or entrectinib (Shaw et al., 2014; 

Moro-Sibilot et al., 2019), mainly due to limited access to targeted therapy and 

advanced diagnostics in Azerbaijan. Although RT-PCR is a cost-effective and reliable 

screening method, it may miss rare ROS1 fusion variants (Guo et al., 2021). Broader 

adoption of NGS and improvement of molecular oncology infrastructure are essential 

to enhance diagnostic precision and patient outcomes in the country. 

Conclusion. This is the first study assessing the prevalence and clinical relevance 

of ROS1 gene alterations in Azerbaijani NSCLC patients. A mutation rate of 10.9% 

and limited survival outcomes highlight the need for early molecular testing and 

improved access to targeted therapy. Establishing routine ROS1 screening could 

enhance diagnostic precision and therapeutic efficacy in Azerbaijan. 
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Introduction.  Endoscopic access is preferred during surgical interventions on 

abdominal and pelvic organs. Currently, patients often have multiple pathological 

processes in the abdomen and pelvis, so as surgeons, we have to perform multiple 

surgical interventions simultaneously. 

Advancements in medicine in our Republic have been particularly noticeable in 

recent decades. The significant number of new medical institutions equipped with 

modern facilities allows surgeons to perform complex surgical interventions at a high 

level. It should be noted that these surgical interventions are quite complex and 

extensive, with a significant number of contraindications for their implementation. 

Prior to performing combined surgical interventions, it is necessary to conduct a 

thorough examination of patients, as there are several contraindications to their 

implementation. 

Purpose. To present statistical data obtained during combined and simultaneous 

endoscopic surgical interventions for pathologies of the organs in the pelvic and 

abdominal cavities. 
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Materials and methods. The research materials were obtained in the process of 

retrospective and prospective data analysis. Altogether, 36 patients were examined, 14 

of them underwent combined surgical interventions, and 12 underwent isolated 

abdominal and pelvic surgeries with endoscopic access. 

Results and Discussion. Among the patients examined, various conditions were 

identified, such as gallstone disease, ovarian cyst, and epithelial cysts of the liver and 

spleen. The following surgical interventions were performed: cholecystectomy, 

ovariectomy, and cystectomy of the liver and spleen. Among the 14 examined patients, 

the following simultaneous endoscopic interventions were performed: oophorectomy 

with cholecystectomy in 9 (64.3%), ovariectomy with liver cystectomy in 2 (14.2%), 

cholecystectomy with liver cystectomy in 2 (14.2%), and cholecystectomy with splenic 

cystectomy in 1 (7.1%) patient. Among the 12 patients with the following isolated 

surgical interventions: 7 patients underwent oophorectomy (76.6%), 2 patients 

underwent cholecystectomy (16.2%), 2 patients underwent liver cystectomy (16.2%), 

and 1 patient underwent splenic cystectomy (8.1%).  

Conclusions. According to the comparative analysis of statistical data from 

patients undergoing simultaneous and isolated endoscopic surgeries, no significant 

differences were found in the recovery of work capacity, reduction in hospital stay 

duration, or the occurrence of complications in the postoperative period.  

Thus, the advantage of simultaneous surgical interventions over isolated surgeries 

on the organs of the abdominal cavity and pelvis is the minimization of financial costs, 

avoidance of repeated anesthesia for the patient, and the associated stress observed in 

the process. 

ʊʆʂʉʀʏʅɸ ɼɯʗ ʄɽʊɸʃɯɺ 
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ɺʩʪʫʧ. ʊʦʢʩʠʯʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʦʨʫʰʫʚʘʪʠ ʥʦʨʤʘʣʴʥʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʽʥʪʦʢʩʠʢʘʮʽʾ, ʭʚʦʨʦʙ ʘʙʦ 
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ʥʘʚʽʪʴ ʩʤʝʨʪʽ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʪʦʢʩʠʯʥʠʭ ʘʛʝʥʪʽʚ ʧʦʩʽʜʘʶʪʴ ʚʘʞʢʽ ʤʝʪʘʣʠ 

(ɺʄ), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʟʜʘʪʥʽʩʪʶ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʽ ʫʯʘʩʪʶ ʫ ʰʢʽʜʣʠʚʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʷʭ. ɰʭʥʷ ʜʽʷ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʚʽʪʴ ʫ ʥʝʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʚʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʻ ʥʝʦʙʭʽʜʥʠʤʠ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʜʣʷ ʣʶʜʠʥʠ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʪʦʢʩʠʯʥʫ ʜʽʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʠ ʙʽʦʣʦʛʽʯʥʫ ʨʦʣʴ, ʤʝʪʘʙʦʣʽʟʤ, ʥʘʩʣʽʜʢʠ ʜʝʬʽʮʠʪʫ ʡ ʥʘʜʣʠʰʢʫ 

ʤʦʣʽʙʜʝʥʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʥʪʝʨʥʝʪ 

ʜʞʝʨʝʣ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʢʫʧʥʽʩʪʴ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʧʦʨʽʚʥʷʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʻ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʜʘʥʠʭ ʧʨʦ ʪʦʢʩʠʯʥʽʩʪʴ 

ʤʝʪʘʣʽʚ, ʾʭʥʶ ʫʯʘʩʪʴ ʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʢʘʥʮʝʨʦʛʝʥʝʟ, ʽ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʙʘʣʘʥʩʫ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʘʞʢʽ ʤʝʪʘʣʠ ï ʮʝ ʝʣʝʤʝʥʪʠ ʟ ʘʪʦʤʥʦʶ 

ʤʘʩʦʶ ʧʦʥʘʜ 23 (ʧʦʯʠʥʘʶʯʠ ʚʽʜ Na) ʽ ʘʪʦʤʥʠʤ ʥʦʤʝʨʦʤ ʙʽʣʴʰʝ 11. ɺʦʥʠ ʤʘʶʪʴ 

ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʪʦʢʩʠʯʥʽ ʦʨʛʘʥʦ-ʤʝʪʘʣʝʚʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 

ʙʽʦʭʽʤʽʯʥʦʤʫ ʨʦʟʢʣʘʜʘʥʥʶ. ɺ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʦʢʩʠʯʥʽʩʪʴ ʤʝʪʘʣʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ, ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, 

ʞʦʨʩʪʢʽʩʪʴ ʚʦʜʠ ʪʘ ʥʘʷʚʥʽʩʪʴ ʭʝʣʘʪʫʶʯʠʭ ʘʛʝʥʪʽʚ. 

ɼʝʷʢʽ ʤʝʪʘʣʠ (Ni, Co, Cr, As, Be, Cd) ʧʨʦʷʚʣʷʶʪʴ ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʴ, ʷʢʘ 

ʟʫʤʦʚʣʝʥʘ ʾʭʥʴʦʶ ʟʜʘʪʥʽʩʪʶ ʧʨʦʥʠʢʘʪʠ ʚ ʢʣʽʪʠʥʫ, ʟʚôʷʟʫʚʘʪʠʩʴ ʽʟ ɼʅʂ ʪʘ 

ʚʠʢʣʠʢʘʪʠ ʭʨʦʤʦʩʦʤʥʽ ʤʫʪʘʮʽʾ. ʈʽʚʝʥʴ ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʩʧʦʣʫʢ ʤʝʪʘʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʰʝʩʪʠʚʘʣʝʥʪʥʽ ʭʨʦʤʘʪʠ (CrO Į ) 

ʟʥʘʯʥʦ ʥʝʙʝʟʧʝʯʥʽʰʽ ʟʘ ʪʨʠʚʘʣʝʥʪʥʠʡ ʭʨʦʤ, ʘ ʢʘʨʙʦʥʽʣ ʥʽʢʝʣʶ Ni(CO)  ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʢʩʠʯʥʠʤ ʟʘ ʨʘʭʫʥʦʢ ʞʠʨʦʨʦʟʯʠʥʥʦʩʪʽ ʪʘ ʣʝʛʢʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʚ 

ʢʣʽʪʠʥʫ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʤʦʣʽʙʜʝʥʫ ʨʦʟʛʣʷʥʝʤʦ ʨʽʚʝʥʴ ʚʧʣʠʚʫ (ɺʄ) ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 
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ʥʘʣʝʞʠʪʴ ʜʦ ʞʠʪʪʻʚʦʥʝʦʙʭʽʜʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. Mo ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʬʝʨʤʝʥʪʽʚ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʠ, ʘʣʴʜʝʛʽʜʦʢʩʠʜʘʟʠ, ʩʫʣʴʬʽʪʦʢʩʠʜʘʟʠ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʜʝʪʦʢʩʠʢʘʮʽʡʥʠʭ ʽ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʘʭ. ʄʦʣʽʙʜʝʥ ʧʽʜʩʠʣʶʻ ʜʽʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ (ʟʦʢʨʝʤʘ ʚʽʪʘʤʽʥʫ C), ʩʧʨʠʷʻ ʟʘʩʚʦʻʥʥʶ ʟʘʣʽʟʘ, ʨʝʛʫʣʶʻ ʦʙʤʽʥ 

ʧʫʨʠʥʽʚ ʽ ʚʠʚʝʜʝʥʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ, ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʧʦʜʘʛʨʠ ʪʘ ʢʘʨʽʻʩʫ. 

ʅʘʜʣʠʰʦʢ ʤʦʣʽʙʜʝʥʫ ʩʧʨʠʯʠʥʷʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ, 

ʨʦʟʚʠʪʦʢ ʘʥʝʤʽʾ, ʧʦʜʘʛʨʠ, ʝʥʜʝʤʽʯʥʦʛʦ ʟʦʙʘ ʪʘ ʨʦʟʣʘʜʠ ʪʨʘʚʣʝʥʥʷ. ʋ ʚʠʩʦʢʠʭ 

ʜʦʟʘʭ (>15 ʤʛ/ʜʦʙʫ) ʚʽʥ ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʽʩʪʴ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʠ, ʚʠʢʣʠʢʘʶʯʠ 

ʛʽʧʝʨʫʨʠʢʝʤʽʶ. ɼʝʬʽʮʠʪ ʤʦʣʽʙʜʝʥʫ, ʥʘʚʧʘʢʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʧʫʨʠʥʽʚ ʽ ʤʝʪʽʦʥʽʥʫ, ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ, ʜʨʘʪʽʚʣʠʚʦʩʪʽ, 

ʪʘʭʽʢʘʨʜʽʾ ʪʘ ʥʘʚʽʪʴ ʢʩʘʥʪʠʥʦʚʠʭ ʢʘʤʝʥʽʚ ʫ ʥʠʨʢʘʭ. 

ɺʠʩʥʦʚʢʠ. 1. ʂʨʠʪʠʯʥʘ ʨʦʣʴ ʙʘʣʘʥʩʫ: ʥʘʜʣʠʰʦʢ ʘʙʦ ʥʝʩʪʘʯʘ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʽʟʤ, ʧʦʨʫʰʫʶʯʠ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤ. 2. ɼʽʘʛʥʦʩʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ: ʩʠʤʧʪʦʤʠ, ʩʧʨʠʯʠʥʝʥʽ ʜʠʩʙʘʣʘʥʩʦʤ 

ʝʣʝʤʝʥʪʽʚ, ʤʦʞʫʪʴ ʟʙʽʛʘʪʠʩʷ ʟ ʽʥʬʝʢʮʽʡʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. 

3. ʂʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ: ʣʽʢʘʨ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʝʣʝʤʝʥʪʦʟʥʠʡ ʬʘʢʪʦʨ ʜʣʷ 

ʪʦʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʝʪʽʦʣʦʛʽʾ ʽ ʧʘʪʦʛʝʥʝʟʫ. 

 

DYNAMICS OF THE LEVEL OF SOMATOTROPIC HORMONE IN THE 

BLOOD OF PATIENTS WITH TYPE 1 DIABETES MELLITUS 

COMPLICATED BY DIABETIC RETINOPATHY   

Aliyeva V. 

Azerbaijan Medical University, Baku, Azerbaijan 

aliyevavafa274@gmail.com 

Introduction  and aim. This work was carried out to study the role of 

somatotropic hormone in the development of peripheral angiopathy in patients with 

type 1 diabetes mellitus (DM). The levels of somatotropic hormone were also 

determined in patients with type 1 diabetes mellitus with developed diabetic 

retinopathy (DR). 
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Materials and methods. 80 patients with type 1 diabetes were examined ï 

29 women and 51 men aged from 16 to 40 years (average age ï 27.4 years). The control 

group consisted of 25 practically healthy individuals aged 18 to 38 years. Patients were 

divided into groups according to the duration of the disease and stages of development 

of DR. In all patients, the levels of basal and nocturnal secretion of growth hormone, 

indicators of carbohydrate metabolism (glycemia levels on an empty stomach and 

during the day, glycohemoglobin, C-peptide) were determined. Group 1 ï 27 men with 

non-proliferative stage of DR. Group 2 ï 10 men with the preproliferative stage of DR. 

Group 3 ï 5 men with the proliferative stage of DR. Group 4 ï 11 women with non-

proliferative stage of DR. Group 5 ï 8 women with the preproliferative stage of DR. 

Group 6 ï 4 women with the proliferative stage of DR. 

Results and discussion. Results STH (morning level) vs STH (night level): 

Group 1 (n=27): M=1.961 ng/ml, 0.13ï4.1 ng/ml vs M=3.988 ng/ml, 0.74ï24.6 ng/ml; 

Group 2 (n=10): M=2.719 ng/ml, 0.29ï4.0 ng/ml vs M=6.041 ng/ml, 0.39ï15.2 ng/ml; 

Group 3 (n=5): M=2.416 ng/ml, 0.08ï5.6 ng/ml vs M=5.716 ng/ml, 0.4ï9.8 ng/ml; 

Control group (n=10): M=0.789 ng/ml, 0.32ï1.1 ng/ml vs M=1.17 ng/ml, 0.72ï

1.6 ng/ml. GH in women with different stages of diabetic retinopathy: GH (morning 

level) vs GH (night level): Group 4 (n=11): M=1.362 ng/ml, 0.14ï2.76 ng/ml vs 

M=2.673 ng/ml, 0.41ï4.7 ng/ml; Group 5 (n=8): M=2.437 ng/ml, 1.1ï3.1 ng/ml vs 

M=5.587 ng/ml, 1.4ï10.2 ng/ml; Group 6 (n=4): M=2.350 ng/ml, 1.4ï3.3 ng/ml vs 

M=3.170 ng/ml, 0.08ï7.2 ng/ml; Control group (n=15): M=0.402 ng/ml, 0.22ï

0.94 ng/ml vs M=0.502 ng/ml, 0.30ï0.90 ng/ml. 

In groups with non-proliferative and preproliferative stages of retinopathy were 

patients with a duration of diabetes from 5 to 10 years and with a significant increase 

in the level of growth hormone compared to its level in healthy individuals and patients 

with a disease duration of up to 5 years (p = 0.005). When comparing the indicators of 

night-time GH levels in group 1 with the indicators of the control group, significant 

differences were revealed (p<0.05). When comparing nighttime GH levels in the 

groups, no differences were found (p>0.05). Significantly higher basal levels of GH 
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compared to the control group were found in females (p=0.005). 

Conclusions. Consequently, long-term diabetic patients are at greater risk of 

developing angiopathy compared to patients with a short history of the disease. That 

is, in the development of DR, along with such factors as the duration of the disease, 

the age of the patient and the degree of decompensation of carbohydrate metabolism, 

the state of the somatotropic function of the pituitary gland also plays a role. 

 

PATHOGENETIC MECHANISM OF VITAMIN  D DEFICIENCY ON THE 

ANTIOXIDANT SYSTEM DURING MODELLED DIABETES MELLITUS  

Sultanova G., Sultanli D. 

Azerbaijan Medical University, Baku, Azerbaijan 

info@amu.edu.az 

Introduction.  Diabetes mellitus (DM) remains a medical and social problem for 

healthcare systems around the world. In modern times, there is a rapid spread of DM, 

an increase in disability and mortality due to this disease. The key step in the 

pathogenesis of the disease is intravascular damage, which leads to cellular damage. 

One of the main mechanisms of cell damage is the intensification of free radical 

reactions, which occurs as a result of an imbalance between prooxidants and 

antioxidants. Ultraviolet radiation as a prooxidant factor can be cited as an example of 

vitamin D depletion. An example of a non-enzymatic antioxidant is ECA, while an 

example of an enzymatic antioxidant is glutathione and catalase. Normal levels of 

vitamin D play an important role in preventing the development of metabolic disorders. 

Vitamin D is involved in regulating blood sugar levels and increases the function of 

pancreatic cells and their sensitivity to insulin. 

Aim of the study is to obtain a diabetes model using alloxan and determine 

concentration of vitamin D, MDA and catalase in blood and lymph, and interrelation 

between them. 

Materials and methods. First, the relevant indicators in blood and lymph were 

studied in rabbits included in the I control group. In the next stage, these examinations 
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were performed on rabbits in which the DM (diabetes mellitus) model was created (II 

control group). Then, the effect of the application of antidiabetic properties on the 

studied indicators in blood and lymph was studied in the DM modeled rabbits included 

in the experimental groups (experimental groups 3, 4, 5). During the studies, 5% 

alloxan monohydrate solution was injected into the peritoneal cavity of experimental 

rabbits at a dose of 100 mg/kg to create a diabetes model. 

Results. During the study, after the complex administration of the drugs used in 

the treatment of animals with DM (diabetes mellitus), changes in the level of oxidative 

stress indicators were determined in both fluid environments of the animals. As a result 

of the complex treatment, a continuous decrease in the level of MDA and an increase 

in the level of catalase were observed in both the blood and lymph of rabbits with DM. 

In the experiment, an increase in velocity of lymph was also observed in the thoracic 

lymph flow after the complex administration of the drugs used in the treatment of 

animals modeled with DM.  

Conclusions. Oxidative stress indicators increase in diabetes mellitus, and 

treatments aimed at the pathogenesis result in weakening the process. Adding Vit D to 

food for pathogenetic correction in experimental animals results in an increase in 

antioxidative indicators. 
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diabetic postmenopausal women: a cross-sectional study. BMC Endocrine Disorders, 

19(1), 31. 

 

ʆʎɯʅʖɺɸʅʅʗ ɼɯɸɻʅʆʉʊʀʏʅʆɰ ɿʅɸʏʋʑʆʉʊɯ ʇʆʂɸɿʅʀʂɯɺ 

ʂʆʈʆʊʂʆʃɸʊɽʅʊʅʀʍ ʉʃʋʍʆɺʀʍ ɺʀʂʃʀʂɸʅʀʍ ʇʆʊɽʅʎɯɸʃɯɺ 

ʇʈʀ ɻʆʉʊʈɯʁ ʉɽʅʉʆʅɽɺʈɸʃʔʅɯʁ ʇʈʀɻʃʋʍʋɺɸʊʆʉʊɯ ʈɯɿʅʆɰ 

ɽʊɯʆʃʆɻɯɰ 

1 ʐʠʣʦ ʂ.ʆ., 2 ʅʝʩʩʦʥʦʚʘ ʄ.ʄ. 

1 ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

2 ʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

shylokirill92@gmail.com 

ɺʩʪʫʧ. ʉʝʥʩʦʥʝʚʨʘʣʴʥʘ ʧʨʠʛʣʫʭʫʚʘʪʽʩʪʴ (ʉʅʇ) ï ʮʝ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ 

ʟʚʫʢʦʩʧʨʠʡʥʷʪʪʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʫʨʘʞʝʥʥʷ ʩʣʫʭʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ 

ʨʝʮʝʧʪʦʨʘ ʜʦ ʩʣʫʭʦʚʦʾ ʟʦʥʠ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʫʜʥʦʱʽʚ 

ʚ ʨʦʟʫʤʽʥʥʽ ʤʦʚʠ ʪʘ ʽʥʰʠʭ ʟʚʫʢʽʚ, ʟʥʠʞʫʻ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʘʜʘʧʪʘʮʽʶ ʣʶʜʠʥʠ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ. ʉʅʇ ʮʝ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʽ ʩʢʣʘʜʥʠʤ ʧʘʪʦʛʝʥʝʟʦʤ. 

ɺʠʩʦʢʘ ʯʘʩʪʦʪʘ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʚ ʩʚʽʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʨʠʚʘʶʯʘ ʚʽʡʥʘ ʚ 

ʋʢʨʘʾʥʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʉʇʅ ʚʥʘʩʣʽʜʦʢ ʘʢʫʙʘʨʦʪʨʘʚʤʠ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʯʠ ʚʠʙʫʭʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʮʽʥʠʪʠ ʜʽʘʛʥʦʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ ʧʨʠ 
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ʛʦʩʪʨʽʡ ʩʝʥʩʦʥʝʚʨʘʣʴʥʽʡ ʧʨʠʛʣʫʭʫʚʘʪʦʩʪʽ ʩʫʜʠʥʥʦʾ ʝʪʽʦʣʦʛʽʾ ʪʘ ʚʥʘʩʣʽʜʦʢ 

ʘʢʫʙʦʨʦʪʨʘʚʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʰʠʨʝʥʝ ʦʙʩʪʝʞʝʥʥʷ ʩʣʫʭʫ ʤʝʪʦʜʦʤ 

ʢʦʨʦʪʢʦʣʘʪʝʥʪʥʠʭ ʩʣʫʭʦʚʠʭ ʚʠʢʣʠʢʘʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ (ʂʉɺʇ) ʚ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 42 ʧʘʮʽʻʥʪʘʤ (30 ʯʦʣʦʚʽʢʽʚ ʽ 12 ʞʽʥʦʢ) ʧʨʠ ʛʦʩʪʨʦʤʫ 

ʧʦʯʘʪʢʫ ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʾ ʧʨʠʛʣʫʭʫʚʘʪʦʩʪʽ, ʷʢʘ ʫ 20 ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʦʙʫʤʦʚʣʝʥʘ 

ʩʫʜʠʥʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʘ ʫ 22 ʨʦʟʚʠʥʫʣʘʩʷ ʚʥʘʩʣʽʜʦʢ ʘʢʫʙʘʨʦʪʨʘʚʤʠ. ɺʽʢ 

ʧʘʮʽʻʥʪʽʚ, ʚʢʣʶʯʝʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʘʨʽʶʚʘʚʩʷ ʚʽʜ 20 ʜʦ 72 ʨʦʢʽʚ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʚ (49.6Ñ2.3) ʨʦʢʠ. ʇʦʧʝʨʝʜʥʴʦ ʫʩʽʤ ʧʘʮʽʻʥʪʘʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʫʜʽʦʤʝʪʨʽʶ ʽ ʚʠʟʥʘʯʝʥʦ ʟʥʠʞʝʥʥʷ ʧʦʨʦʛʽʚ ʩʣʫʭʫ (ʜɹ) ʟʣʽʚʘ ʽ ʩʧʨʘʚʘ ʥʘ ʥʠʟʴʢʠʭ, 

ʩʝʨʝʜʥʽʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪʘʭ (ʚʽʜ 125 ʜʦ 8000 ɻʮ), ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʩʥʦʚʢʫ 

ʩʫʨʜʦʣʦʛʘ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʫʧʽʥʴ ʟʥʠʞʝʥʥʷ ʩʣʫʭʫ ʚʽʜ 0 (ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʫʰʝʥʴ) ʜʦ 

5 (ʛʣʫʭʦʪʘ).  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʡ ʪʷʞʢʦʩʪʽ ʨʦʟʣʘʜʽʚ ʩʣʫʭʫ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʾʭ 

ROC-ʢʨʠʚʠʭ. ʇʦʙʫʜʦʚʘʥʦ ʽ ʜʦʩʣʽʜʞʝʥʦ ROC-ʢʨʠʚʽ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ ʜʣʷ ʜʚʦʭ 

ʟʘʚʜʘʥʴ: (1) ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʠʧʘʜʢʽʚ ʚʽʜʩʫʪʥʦʩʪʽ ʨʦʟʣʘʜʽʚ ʩʣʫʭʫ ʚʽʜ ʚʠʧʘʜʢʽʚ 

ʥʘʷʚʥʠʭ ʧʦʨʫʰʝʥʴ ʩʣʫʭʫ, ʽ (2) ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʡʪʷʞʯʠʭ ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ 

(ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧôʷʪʦʤʫ ʘʙʦ ʯʝʪʚʝʨʪʦʤʫ ʩʪʫʧʝʥʶ ʚʪʨʘʪʠ ʩʣʫʭʫ) ʚʽʜ ʨʝʰʪʠ. 

ɼʽʘʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ/ʟʥʘʯʫʱʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʧʣʦʱ ʧʽʜ ʾʭ 

ROC-ʢʨʠʚʠʤʠ (area under curve, AUC). ʊʘʢʦʞ ʥʘ ʧʽʜʩʪʘʚʽ ROC-ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʘʣʠ 

ʦʧʪʠʤʘʣʴʥʽ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ, ʟʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʢʨʘʱʝ 

ʨʦʟʨʽʟʥʝʥʥʷ ʢʣʘʩʽʚ. ɺ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʠʤʦʛʫ 

ʦʜʥʦʯʘʩʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʘ ʯʫʪʣʠʚʦʩʪʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʦ-ʧʝʨʰʝ, ʥʘ ʚʠʙʽʨʮʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʽʘʛʥʦʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʤʽʞʧʽʢʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ɯðɯɯɯ ʪʘ ɯðV ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʥʘʷʚʥʠʭ ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ ʚʽʜ ʚʠʧʘʜʢʽʚ ʚʽʜʩʫʪʥʦʩʪʽ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʦʛʦ 

ʟʥʠʞʝʥʥʷ ʩʣʫʭʫ. ɼʣʷ ʽʥʪʝʨʚʘʣʫ ɯðɯɯɯ ʧʣʦʱʘ ʧʽʜ ROC-ʢʨʠʚʦʶ AUC=0.716 ʽʟ 
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95%-ɼɯ ʚʽʜ 0.583 ʜʦ 0.8502; ʜʣʷ ʽʥʪʝʨʚʘʣʫ ɯð V ʦʪʨʠʤʘʥʦ AUC=0.691 ʽʟ 95%-ɼɯ 

ʚʽʜ 0.543 ʜʦ 0.839. ɼʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ AUC ʜʣʷ ʨʝʰʪʠ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ 

ʧʦʢʨʠʚʘʣʠ ʟʥʘʯʝʥʥʷ 0.5, ʘ ʾʭ ROC-ʢʨʠʚʽ ʢʦʣʠʚʘʣʠʩʷ ʙʣʠʟʴʢʦ ʦʧʦʨʥʦʾ ʣʽʥʽʾ, ʱʦ 

ʚʢʘʟʫʚʘʣʦ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʾʭ ʟʥʘʯʫʱʦʩʪʽ ʟʘʚʜʘʥʥʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ 

ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ (ʨʠʩ. 1). 

 

  

(ʘ) ʣʘʪʝʥʪʥʦʩʪʽ IðV 
(ʙ) ʽʥʪʝʨʚʘʣʠ IðIII, IIIðV, IðV ʪʘ 

ʚʽʜʥʦʰʝʥʥʷ ʘʤʧʣʽʪʫʜ ʧʽʢʽʚ V/I 

ʈʠʩ. 1. ɻʨʘʬʽʢʠ ROC-ʢʨʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ ʫ ʟʘʚʜʘʥʥʽ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʨʦʟʣʘʜʽʚ ʩʣʫʭʫ  

 

ʆʧʪʠʤʘʣʴʥʝ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʤʽʞʧʽʢʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ɯðɯɯɯ, ʟʘ ʷʢʦʛʦ 

ʜʦʩʷʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽ ʯʫʪʣʠʚʽʩʪʴ ʨʦʟʜʽʣʝʥʥʷ ʢʣʘʩʽʚ 

ʙʝʟ ʧʦʨʫʰʝʥʴ ʩʣʫʭʫ ʽ ʟ ʥʘʷʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʚʠʟʥʘʯʝʥʦ ʥʘ ʚʠʙʽʨʮʽ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʨʽʚʥʽ 2.21 ʤʩ (ʨʠʩ. 2-ʘ). ʊʦʙʪʦ, ʟʥʘʯʝʥʥʷ ʤʽʞʧʽʢʦʚʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ɯðɯɯɯ, ʱʦ ʙʽʣʴʰʽ ʘʙʦ ʜʦʨʽʚʥʶʶʪʴ 2.21 ʤʩ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ, ʤʝʥʰʽ ʟʘ 2.21 ʤʩ ï ʧʨʦ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ. ʊʘʢʝ ʧʨʦʩʪʝ 

ʜʽʘʛʥʦʩʪʠʯʥʝ ʧʨʘʚʠʣʦ ʧʦʢʘʟʫʻ ʯʫʪʣʠʚʽʩʪʴ (ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ 

ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ) 73.13% ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ (ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʦʨʫʰʝʥʴ ʩʣʫʭʫ) 70.59%. ɼʣʷ ʤʽʞʧʽʢʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ IðV ʦʧʪʠʤʘʣʴʥʝ ʧʦʨʦʛʦʚʝ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʨʦʟʨʽʟʥʷʻ ʥʘʷʚʥʽʩʪʴ ʧʦʨʫʰʝʥʴ ʩʣʫʭʫ ʪʘ ʾʭ 
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ʚʽʜʩʫʪʥʽʩʪʴ, ʩʪʘʥʦʚʠʪʴ 4.2 ʤʩ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ 74.63% ʯʫʪʣʠʚʦʩʪʽ 

(ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ) ʪʘ 64.71% ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

(ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʩʣʫʭʫ). ɿʥʘʯʝʥʥʷ ʤʽʞʧʽʢʦʚʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ɯðV, ʤʝʥʰʽ ʟʘ 4.2 ʤʩ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʚʪʨʘʪʠ ʩʣʫʭʫ, ʘ 4.2 ʤʩ 

ʘʙʦ ʜʦʚʰʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ (ʨʠʩ. 2-ʙ).  

 

 
 

(ʘ) (ʙ) 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʤʽʞʧʽʢʦʚʠʭ 

ʽʥʪʝʨʚʘʣʽʚ ɯðɯɯɯ (ʘ) ʪʘ ɯðV (ʙ) ʜʣʷ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ 

ʨʦʟʣʘʜʽʚ ʩʣʫʭʫ 

 

ʇʦ-ʜʨʫʛʝ, ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʪʷʞʢʠʭ ʧʦʨʫʰʝʥʴ ʩʣʫʭʫ (4 ʽ 5 ʩʪʫʧʝʥʷ) 

ʜʽʘʛʥʦʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʧʦʢʘʟʘʣʠ ʣʘʪʝʥʪʥʦʩʪʽ ʧʽʢʽʚ ɯɯɯ, ɯɯ ʽ IV. ɺʪʽʤ, ʟʚʘʞʘʶʯʠ 

ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʭʚʠʣʴ ɯɯ ʽ IV, ʷʢʽ ʨʽʜʢʦ ʧʽʜʜʘʶʪʴʩʷ ʦʢʨʝʤʦʤʫ ʟʤʽʩʪʦʚʥʦʤʫ ʘʥʘʣʽʟʫ 

ʚ ʩʠʣʫ ʪʦʛʦ, ʱʦ ʭʚʠʣʷ ɯɯ ʥʝʩʪʘʙʽʣʴʥʘ, ʘ ʭʚʠʣʷ IV ʯʘʩʪʦ ʟʣʠʚʘʻʪʴʩʷ ʟ V, ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʠ ʟʦʩʝʨʝʜʠʣʠʩʷ ʣʠʰʝ ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʣʘʪʝʥʪʥʦʩʪʽ ɯɯɯ. ɼʣʷ ʥʝʾ 

ʪʦʯʢʦʚʘ ʦʮʽʥʢʘ ʧʣʦʱʽ ʧʽʜ ROC-ʢʨʠʚʦʶ ʩʪʘʥʦʚʠʣʘ 0.785, ʽʥʪʝʨʚʘʣʴʥʘ ï ʚʽʜ 0.558 

ʜʦ 1.01. ʈʝʰʪʘ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ ʥʝ ʧʦʢʘʟʘʣʠ ʟʥʘʯʫʱʦʩʪʽ ʫ ʟʘʚʜʘʥʥʽ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʥʘʡʪʷʞʯʠʭ ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ ʥʘ ʚʠʙʽʨʮʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʨʠʩ. 3). 
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(ʘ) ʣʘʪʝʥʪʥʦʩʪʽ IðV 
(ʙ) ʽʥʪʝʨʚʘʣʠ IðIII, IIIðV, IðV ʪʘ 

ʚʽʜʥʦʰʝʥʥʷ ʘʤʧʣʽʪʫʜ ʧʽʢʽʚ V/I 

ʈʠʩ. 3. ɻʨʘʬʽʢʠ ROC-ʢʨʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ ʫ ʟʘʚʜʘʥʥʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʪʷʞʢʠʭ ʨʦʟʣʘʜʽʚ ʩʣʫʭʫ  

 

ʆʧʪʠʤʘʣʴʥʝ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʣʘʪʝʥʪʥʦʩʪʽ ɯɯɯ, ʷʢʝ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ 

ʚʽʜʨʽʟʥʷʻ ʧʦʨʫʰʝʥʥʷ ʩʣʫʭʫ ʧôʷʪʦʛʦ ʽ ʯʝʪʚʝʨʪʦʛʦ ʩʪʫʧʝʥʷ ʚʽʜ ʨʝʰʪʠ ʚʠʧʘʜʢʽʚ, 

ʩʪʘʥʦʚʠʪʴ 3.08 ʤʩ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʦʨʦʛʫ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 75.00% ʪʦʯʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʪʷʞʯʠʭ ʩʪʫʧʝʥʽʚ ʚʪʨʘʪʠ ʩʣʫʭʫ (ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʣʘʪʝʥʪʥʦʩʪʽ ɯɯɯ, ʱʦ 

ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 3.08 ʤʩ), ʪʘ 100% ʪʦʯʥʦ ʚʽʜʦʢʨʝʤʠʪʠ ʣʝʛʰʽ ʚʠʧʘʜʢʠ, ʫ ʷʢʠʭ 

ʣʘʪʝʥʪʥʽʩʪʴ ɯɯɯ ʧʝʨʝʚʠʱʫʻ 3.08 ʤʩ (ʨʠʩ. 4).  

 

 
ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʣʘʪʝʥʪʥʦʩʪʽ ɯɯɯ 

ʜʣʷ ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘʡʪʷʞʢʠʭ ʩʪʫʧʝʥʽʚ ʚʪʨʘʪʠ ʩʣʫʭʫ 
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ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʪʷʞʢʽʩʪʶ ʨʦʟʣʘʜʽʚ ʩʣʫʭʫ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʂʉɺʇ, ʫ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʫʱʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʤʽʞʧʽʢʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ 

ɯðɯɯɯ ʪʘ ɯðV ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʥʘʷʚʥʠʭ ʩʣʫʭʦʚʠʭ ʨʦʟʣʘʜʽʚ ʚʽʜ ʚʠʧʘʜʢʽʚ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʥʠʞʝʥʥʷ ʩʣʫʭʫ, ʽ ʧʦʢʘʟʥʠʢʽʚ ʣʘʪʝʥʪʥʦʩʪʝʡ ɯɯɯ, ɯɯ 

ʽ IV ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʪʷʞʢʠʭ ʧʦʨʫʰʝʥʴ ʩʣʫʭʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ 

ʦʧʪʠʤʘʣʴʥʽ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʘ ʯʫʪʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ. ɺʪʽʤ ʦʪʨʠʤʘʥʽ 

ʜʣʷ ʚʢʘʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʮʽʥʢʠ ʧʣʦʱ ʧʽʜ ROC-ʢʨʠʚʠʤʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʩʠʪʴ 

ʧʦʤʽʨʥʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʧʨʠ ʦʢʨʝʤʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʊʦʤʫ, 

ʦʯʝʚʠʜʥʦ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʂʉɺʇ ʫ ʢʦʤʧʣʝʢʩʽ, ʧʦʻʜʥʘʚʰʠ ʾʭ ʫ ʧʝʚʥʽʡ ʤʦʜʝʣʽ/ʘʣʛʦʨʠʪʤʽ, ʜʝ 

ʟʥʘʯʫʱʽʩʪʴ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʧʽʜʩʠʣʶʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ʈʦʟʨʦʙʣʝʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ/ʘʣʛʦʨʠʪʤʫ ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʥʘʰʠʭ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

SURGICAL PROCEDURES PERFORMED FOR POSTOPERATIVE 

COMPLICATIONS OF INTESTINAL INJURIES   

Ismayēlova Z.E., Aghayev E.K. 

Azerbaijan Medical University, Baku, Azerbaijan 

zismayilova2@amu.edu.az 

Introduction. An analysis of the experience of local wars and armed conflicts of 

the late 20th and early 21st centuries shows that the number of wounded people 

admitted to the stages of medical evacuation with a diagnosis of a gunshot injury of 

the abdomen significantly increased, reaching 20.7ï35.4%. Along with this, there is a 

tendency for the severity of abdominal gunshot injuries to increase. Approximately 

80% of abdominal firearm injuries involve intestinal damage. The increasing 

proportion of intestinal injuries in the overall structure of gunshot wounds and 

unsatisfactory treatment results created the need for new research in this area. 
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Objective. We aimed to study the postoperative complications (PC) of gunshot 

injuries of the intestines (GII), identify their causes and outline ways to eliminate them. 

Materials and methods. The outcome of treatment of GII in 168 patients aged 

18 to 40 years was studied. In 126 (75%Ñ3.3) patients, there was injury to the large 

intestine, 42 (25%Ñ3.3) to the small intestine, and 54 (32.1%Ñ3.6) to both parts of the 

intestine. In 100 (59.5%Ñ3.8) wounded, the severity of the condition was determined 

not only by the characteristics of the intestinal damage, but also by the combined nature 

of the injury. In 50 (29.8%Ñ3.5) patients, was diagnosed PC: 5.4%Ñ1.7 ï intestinal 

fistula, 5.4%Ñ1.7 ï abscess in the peritoneal cavity, 4.8%Ñ1.6 ï acute intestinal 

obstruction, 3.6%Ñ1.4 ï peritonitis, 1.2%Ñ0.8 ï intra-abdominal bleeding, 0.6%Ñ0.6 ï 

evisceration of the abdominal organs. A combination of several complications was 

noted in 15 (8.9%Ñ2.2) patients. 

10 patients who had PC underwent conservative therapy. In 40 (23.8%Ñ3.3) 

patients with PC, repeated surgical procedures were performed. Depending on the 

surgical tactics and the extent of repeated surgical intervention, the patients were 

divided into 2 groups: patients who underwent minimal corrective procedures (n=31), 

and patients who underwent reconstructive procedures (n=9). 

Results and discussion. Although the lowest number of complications (10.8%) 

was observed in those who underwent surgery within the first 3 hours, no significant 

relationship was found between the frequency of complications and the time from 

injury to the primary surgical intervention. The most complications were determined 

in those who underwent laparotomy within 3ï6 hours. The conducted study showed 

that the risk of complications is present at any time of operative intervention and 

undoubtedly depends on other factors. Correct assessment of the nature of the exudate 

in the peritoneal cavity during the primary surgical procedure, as well as accurate 

determination of the stage of peritonitis and the extent of its spread, are crucial in 

predicting the complications that may occur in the postoperative period. 

A comparative analysis of the results of repeated surgical procedures determined 

that better results were obtained in the group of minimal corrective procedures. In this 
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group, positive results were obtained in 83.9% of cases. The mortality rate was 16.1%. 

In the group of patients with more extensive, i.e. reconstructive operations, the results 

were significantly worse. Recovery was recorded in only 11.1% of patients. In other 

words, in these situations, on the background of general peritonitis, one-moment 

radical reconstructive surgeries are not justified and often result in patientsô death. 

Conclusions. In conditions of peritonitis, radical reconstructive surgical 

procedures are impractical and even dangerous; in such cases, minimally corrective 

procedures should be performed. Reconstructive surgeries can be performed after the 

general condition of the patient has stabilised, and the symptoms of intoxication have 

been eliminated. 

 

ɼɯɸɻʅʆʉʊʀʏʅɽ ɿʅɸʏɽʅʅʗ ɺʀɿʅɸʏɽʅʅʗ ɸʅʊʀʊɯʃ ɼʆ 

ʊʀʈɽʆʇɽʈʆʂʉʀɼɸɿʀ 

ʂʨʠʚʢʦ ʖ.ʗ., ʑʫʨʢʦ ʄ.ʄ. 

ʃʴʚʽʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʽʤʝʥʽ ɸʥʜʨʝʷ ʂʨʫʧʠʥʩʴʢʦʛʦ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

moyseyivna@ukr.net 

ɺʩʪʫʧ. ɸʚʪʦʽʤʫʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ 

ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʝʥʜʦʢʨʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɸʥʪʠʪʽʣʘ ʜʦ ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ 

(ɸʊ-ʊʇʆ) ʻ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʤʘʨʢʝʨʦʤ ʘʚʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʢʘʥʠʥʽ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʦʩʢʽʣʴʢʠ ʾʭ ʚʠʷʚʣʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʘʮʽʶ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʧʨʦʪʠ ʚʣʘʩʥʠʭ ʪʠʨʝʦʾʜʥʠʭ ʘʥʪʠʛʝʥʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɸʊ-ʊʇʆ ʤʘʻ 

ʚʘʞʣʠʚʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ: ʚʦʥʦ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʘʚʪʦʽʤʫʥʥʽ ʪʠʨʝʦʧʘʪʽʾ, ʦʮʽʥʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʛʽʧʦʪʠʨʝʦʟʫ, ʘ 

ʪʘʢʦʞ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʢʨʠʪʠ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʪʽʣ ʜʦ 

ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʧʨʘʮʴʦʚʘʥʘ ʤʝʜʠʯʥʘ ʣʽʪʝʨʘʪʫʨʘ, ʜʝ ʙʫʣʦ ʚʠʩʚʽʪʣʝʥʦ 

ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʪʽʣ ʜʦ ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ. ɼʦʩʣʽʜʞʝʥʥʽ 

ʘʥʘʤʥʝʩʪʠʯʥʽ ʜʘʥʽ 30 ʧʘʮʽʻʥʪʽʚ (40ï60) ʨʦʢʽʚ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ ʫ 
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ʝʥʜʦʢʨʠʥʦʣʦʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʣʽʢʘʨʥʽ ʆʂʃ ʤ. ʃʴʚʦʚʘ. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʥʘʤʥʝʩʪʠʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʜʘʥʽ 30 ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 40 ʜʦ 60 ʨʦʢʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʝʥʜʦʢʨʠʥʦʣʦʛʽʯʥʦʤʫ 

ʚʽʜʜʽʣʝʥʥʽ ʆʂʃ ʤ. ʃʴʚʦʚʘ. ʆʮʽʥʶʚʘʣʠʩʷ ʢʣʽʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʪʫʩ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ (ʊ3, ʊ4), ʩʝʨʦʣʦʛʽʯʥʠʡ ʤʘʨʢʝʨ ð ʘʥʪʠʪʽʣʘ ʜʦ 

ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ (ɸʊ-ʊʇʆ), ʘ ʪʘʢʦʞ ʜʘʥʽ ʋɿɼ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ. ɼʣʷ 

ʧʦʨʽʚʥʷʥʴ ʟʘʩʪʦʩʦʚʘʥʦ ʦʧʠʩʦʚʫ ʩʪʘʪʠʩʪʠʢʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ɸʊ-ʊʇʆ: 

¶ ʇʦʟʠʪʠʚʥʽ ʥʘ ɸʊ-ʊʇʆ: 18 ʟ 30 (60,0%). 

¶ ʅʝʛʘʪʠʚʥʽ: 12 ʟ 30 (40,0%). 

¶ ʉʝʨʝʜʥʽʡ ʪʠʪʨ ɸʊ-ʊʇʆ ʫ ʧʦʟʠʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ: (ʤʝʜʽʘʥʘ/ʩʝʨʝʜʥʻ) ð 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʜʠʥʠʮʴ ʚʠʤʽʨʫ ʣʘʙʦʨʘʪʦʨʽʾ; ʪʠʪʨʠ ʙʫʣʠ ʟʥʘʯʥʦ ʚʠʱʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʭʨʦʥʽʯʥʠʤ ʘʫʪʦʽʤʫʥʥʠʤ ʪʠʨʝʦʾʜʠʪʦʤ. 

ʈʦʟʧʦʜʽʣ ʧʦʟʠʪʠʚʥʦʩʪʽ ɸʊ-ʊʇʆ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ: 

¶ ʄʘʥʽʬʝʩʪʥʠʡ ʛʽʧʦʪʠʨʝʦʟ: 6/8 (75%) ð ɸʊ-ʊʇʆ ʧʦʟʠʪʠʚʥʽ. 

¶ ʉʫʙʢʣʽʥʽʯʥʠʡ ʛʽʧʦʪʠʨʝʦʟ: 4/6 (66,7%) ð ɸʊ-ʊʇʆ ʧʦʟʠʪʠʚʥʽ. 

¶ ɽʫʪʠʨʝʦʟ: 6/12 (50%) ð ɸʊ-ʊʇʆ ʧʦʟʠʪʠʚʥʽ. 

¶ ɻʽʧʝʨʪʠʨʝʦʟ: 2/4 (50%) ð ɸʊ-ʊʇʆ ʧʦʟʠʪʠʚʥʽ (ʧʝʨʝʚʘʞʥʦ ʧʘʮʽʻʥʪʠ ʟ 

ʘʫʪʦʽʤʫʥʥʠʤʠ ʬʦʨʤʘʤʠ). 

ʆʪʞʝ, ʧʦʟʠʪʠʚʥʽʩʪʴ ɸʊ-ʊʇʆ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʤʘʥʽʬʝʩʪʥʠʤ 

ʛʽʧʦʪʠʨʝʦʟʦʤ ʽ ʩʝʨʝʜ ʭʚʦʨʠʭ ʟ ʜʽʘʛʥʦʟʦʤ Hashimoto, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʯʽʢʫʚʘʥʽʡ 

ʨʦʣʽ ɸʊ-ʊʇʆ ʷʢ ʤʘʨʢʝʨʘ ʘʫʪʦʽʤʫʥʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʋɿɼ-ʦʟʥʘʢʠ ʪʘ ʾʭ ʟʚôʷʟʦʢ ʟ ɸʊ-ʊʇʆ: 

¶ ʅʘʷʚʥʽʩʪʴ ʜʠʬʫʟʥʦʾ ʛʽʧʦʝʭʦʛʝʥʥʦʩʪʽ ʪʘ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʘʨʝʥʭʽʤʠ (ʦʟʥʘʢʠ 

ʘʫʪʦʽʤʫʥʥʦʛʦ ʪʠʨʝʦʾʜʠʪʫ) ʚʠʷʚʣʝʥʦ ʫ 16 (53,3%) ʧʘʮʽʻʥʪʽʚ. 

¶ ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʛʽʧʦʝʭʦʛʝʥʥʦʶ ʧʘʨʝʥʭʽʤʦʶ 14/16 (87,5%) ʤʘʣʠ ʧʦʟʠʪʠʚʥʽ 

ɸʊ-ʊʇʆ. 

¶ ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʛʽʧʦʝʭʦʛʝʥʥʦʩʪʽ ʣʠʰʝ 4/14 (28,6%) ʙʫʣʠ ɸʊ-ʊʇʆ 

ʧʦʟʠʪʠʚʥʠʤʠ. 
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ʎʝ ʜʝʤʦʥʩʪʨʫʻ ʪʽʩʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʫʨʘʞʝʥʥʷʤ ʧʘʨʝʥʭʽʤʠ ʥʘ ʋɿɼ ʽ 

ʥʘʷʚʥʽʩʪʶ ʩʝʨʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʘʚʪʦʽʤʫʥʽʪʝʪʫ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ: 

¶ ʇʦʟʠʪʠʚʥʠʡ ʩʪʘʪʫʩ ɸʊ-ʊʇʆ ʘʩʦʮʽʶʚʘʚʩʷ ʟ ʥʘʷʚʥʽʩʪʶ ʛʽʧʦʝʭʦʛʝʥʥʦʩʪʽ ʥʘ 

ʋɿɼ (ɢĮ, p<0,01). 

¶ ʇʦʟʠʪʠʚʥʽʩʪʴ ɸʊ-ʊʇʆ ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʱʦʶ ʯʘʩʪʦʪʦʶ ʛʽʧʦʪʠʨʝʦʟʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ɸʊ-ʊʇʆ-ʥʝʛʘʪʠʚʥʠʤʠ ʧʘʮʽʻʥʪʘʤʠ (p<0,05). ɿʘʫʚʘʞʝʥʥʷ: ʪʦʯʥʽ 

ʟʥʘʯʝʥʥʷ p ʪʘ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ: 

1. ʉʝʨʝʜ 30 ʧʘʮʽʻʥʪʽʚ (40ï60 ʨʦʢʽʚ) 60% ʤʘʣʠ ʧʦʟʠʪʠʚʥʽ ʘʥʪʠʪʽʣʘ ʜʦ 

ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ. 

2. ʇʦʟʠʪʠʚʥʽʩʪʴ ɸʊ-ʊʇʆ ʙʫʣʘ ʥʘʡʯʘʩʪʽʰʦʶ ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʠʤ 

ʘʫʪʦʽʤʫʥʥʠʤ ʪʠʨʝʦʾʜʠʪʦʤ ʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʘʥʽʬʝʩʪʥʠʤ ʛʽʧʦʪʠʨʝʦʟʦʤ. 

3. ɯʩʥʫʻ ʯʽʪʢʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʧʦʟʠʪʠʚʥʽʩʪʶ ɸʊ-ʊʇʆ ʽ ʪʠʧʦʚʠʤʠ ʋɿɼ-

ʦʟʥʘʢʘʤʠ ʘʫʪʦʽʤʫʥʥʦʛʦ ʫʨʘʞʝʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ (ʛʽʧʦʝʭʦʛʝʥʥʽʩʪʴ, 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ). 

4. ɺʠʟʥʘʯʝʥʥʷ ɸʊ-ʊʇʆ ʧʦʢʘʟʘʣʦ ʚʠʩʦʢʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʷʢ 

ʤʘʨʢʝʨʫ ʘʚʪʦʽʤʫʥʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʤʘʨʢʝʨ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʛʽʧʦʪʠʨʝʦʟʫ. 

ɺʠʩʥʦʚʦʢ. ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʠʪʽʣ ʜʦ ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ ʻ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤ 

ʤʝʪʦʜʦʤ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʘʚʪʦʽʤʫʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ. 

ʅʘʷʚʥʽʩʪʴ ʧʽʜʚʠʱʝʥʠʭ ʪʠʪʨʽʚ ɸʊ-ʊʇʆ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʨʦʟʚʠʪʢʦʤ ʭʨʦʥʽʯʥʦʛʦ 

ʘʫʪʦʽʤʫʥʥʦʛʦ ʪʠʨʝʦʾʜʠʪʫ, ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʛʽʧʦʪʠʨʝʦʟʫ ʪʘ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʟʤʽʥʘʤʠ ʧʘʨʝʥʭʽʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ 

ʤʘʨʢʝʨʘ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʽʘʛʥʦʟ, ʦʮʽʥʠʪʠ ʧʨʦʛʥʦʟ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ. 
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THE INFLUENCE OF VITAMIN D CONCENTRATION ON THE COURSE 

OF ATOPIC DERMATITIS IN CHILDREN  

Mahmudov I.Sh., Hasanov A.M, Mustafayeva S.Y. 

Azerbaijan Medical University, Baku, Azerbaijan 

doktormahmudov@gmail.com 

Currently, atopic dermatitis (AtD), characterized by ñchronic-immuneò 

inflammation of the skin, accounts for approximately 25ï30% of all allergic dermatitis. 

It is known that all cells of the body, including cells of the immune system, have 

specific receptors for vitamin D, and it is through these receptors that vitamin D inhibits 

both the production of proinflammatory cytokines and the synthesis of IgE by 

preventing the activation of dendritic cells. At the same time, in vitro studies have 

shown an inhibitory effect of 1,25(OH)2D3 on keratinocytes, which can lead to 

disruption of the skin barrier. 

Aim of the work  was to investigate the relationship between vitamin D 

concentration and the severity of atopic dermatitis, as well as sensitization to food 

allergens in children. 

Materials and methods. The study was conducted on 44 children aged 3ï7 years. 

For comparison, children were divided into 2 groups. Group I ï 24 patients with atopic 

dermatitis (AtD) (n=24); control group II ï practically healthy children (n=20). Mild 

and moderate severity of AtD was determined in most children included in the 

examination. Sensitization to food allergens was detected in 18 (40.9%) children. The 

concentration of Vit D in the blood serum of all children was determined in 5 ml of 

blood taken from a vein on the same day. The level of 25(OH)D was assessed by its 

concentration in the blood serum: a concentration of Vit D of 20 ng/ml ï D-deficiency; 

21ï29 ng/ml ï D-insufficiency; 30ï100 ng/ml ï normal; > 100 ng/ml ï toxic 

concentration. 

Results. Thus, the concentration of 25(OH)D in serum is lower in patients with 

AtD than in healthy children, and the more severe the AtD, the more pronounced the 

decrease in the concentration of 25(OH)D. Analogous changes are also observed in 
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children with food allergen sensitization (high IgE). Such a situation is explained by 

the fact that vitamin D reduces the production of proinflammatory cytokines 

synthesized by Th1 lymphocytes and blocks the synthesis of IgE. 

Conclusions. During the study, it was determined that the concentration of 

vitamin D in patients with AtD was lower than in the control group. Thus, while almost 

half of the children with AtD (56%) had a deficiency or deficiency of 25(OH)D, this 

indicator in the control group fluctuated between 32ï25%. At the same time, the 

average concentration of vitamin D in patients with moderate and mild AtD was 

27.1 (22.1ï36.1) and 22.7 (16.4ï31.5) ng/ml (ʨ = 0.02), respectively; in patients with 

more severe AtD, its concentration was expressed in the lowest figures (<20 ng/ml). 

Compared with children with normal 25(OH)D, the SCORAD index (ITS) was higher 

in patients with deficiency (p = 0.015). Similar results were obtained in a study on the 

relationship between vitamin D and food sensitization. Thus, a strong positive 

correlation was found between vitamin D and IgE concentrations in children with 

sensitization to cowôs milk proteins in 9 (37.5%) cases and to egg proteins in 7 (29.2%) 

cases. 

 

PATIENT -REPORTED OUTCOMES AFTER RADIOACTIVE IODINE: 

COMPARATIVE EVIDENCE FROM GRAVESô DISEASE  

AND TOXIC ADENOMA  

Mammadova A.E. 

Azerbaijan Medical University, Baku, Azerbaijan 

ayanmammadova66@gmail.com 

Introduction . Gravesô disease and toxic adenoma are the most prevalent causes 

of hyperthyroidism, both commonly treated with radioactive iodine (RAI) therapy as a 

definitive intervention. While the clinical efficacy of RAI in achieving euthyroidism 

or hypothyroidism is well established, its impact on patientsô quality of life (QoL) ï 

particularly from the patientôs perspective ï remains insufficiently studied. Given the 

chronic nature of thyroid dysfunction and the potential psychosocial burden following 
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RAI-induced hypothyroidism, evaluating patient-reported outcomes is essential for 

guiding long-term care and improving therapeutic strategies.  

Objective. The primary aim of this study was to evaluate changes in disease-

specific quality of life among patients with Gravesô disease and toxic adenoma 

following radioactive iodine therapy, using the validated ThyPRO-39 questionnaire 

over a 12-month follow-up period. 

Materials and Methods. A prospective cohort study was conducted from 2023 

to 2025 at the Oncological Clinic of Azerbaijan Medical University. A total of 83 

patients who underwent radioactive iodine therapy ï 62 with Gravesô disease and 21 

with toxic adenoma ï were included. Disease-specific quality of life was assessed using 

the ThyPRO-39 questionnaire, administered at baseline and 12 months post-treatment. 

The questionnaire evaluated multiple domains, including emotional susceptibility, 

cognitive function, fatigue, and social life impairment. Statistical analysis was 

performed using the Wilcoxon signed-rank test for within-group comparisons and the 

MannïWhitney U test for between-group differences.  

Results. At 12 months post-radioactive iodine therapy, both patient groups 

demonstrated improvements in overall quality of life. In the toxic adenoma group, 

significant improvements were observed across nearly all ThyPRO-39 domains, 

particularly in hyperthyroid symptoms, emotional well-being, and daily activity 

limitations (p < 0.01). Patients with Gravesô disease also reported improvements, most 

notably in goitre symptoms and anxiety scores; however, changes in fatigue and 

emotional susceptibility were less pronounced and did not reach statistical significance 

in all cases. Between-group comparisons revealed that toxic adenoma patients 

experienced a more uniform and statistically significant recovery in quality of life 

metrics compared to those with Gravesô disease (p < 0.05).  

Conclusions. Radioactive iodine therapy leads to measurable improvements in 

disease-specific quality of life in patients with hyperthyroidism. While both Gravesô 

disease and toxic adenoma patients benefit from symptom relief, individuals with toxic 

adenoma experience a more consistent and substantial improvement across 
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ThyPRO-39 domains. In contrast, patients with Gravesô disease may continue to 

experience residual impairments in fatigue and emotional well-being, highlighting the 

need for more comprehensive long-term care, including psychological support and 

individualized hormone replacement strategies. 

 

FACTORS AFFECTING THE DEVELOPMENT OF 

BRONCHOOBSTRUCTIVE SYNDROME  

IN CHILDREN OF DIFFERENT AGES  

Mahmudov I.Sh., Aliyeva U.A., Majidova H.B. 

Azerbaijan Medical University, Baku, Azerbaijan 

doktormahmudov60@gmail.com 

Introduction.  Infectious diseases, especially acute respiratory viral infections 

and allergic reactions, play a key role in the development of bronchoobstructive 

syndrome in children. Currently, bronchoobstructive syndrome (BOS), which arises 

against the background of acute respiratory infections, is considered one of the main 

causes of hospitalization among the pediatric population. Thus, up to 60% of acute 

respiratory viral infections (ARVI) are accompanied by the development of BOS, and 

almost 20% of patients have clearly noticeable respiratory disorders. 

Aim of the work is to investigate the clinical and etiological characteristics of 

CSF in patients hospitalized with acute respiratory diseases. 

Materials and methods. The study was conducted on 54 patients aged 3ï10 years 

who had undergone ARĶ. The children included in the study were divided into different 

age groups: 31 (57.4%) boys and 23 (42.6%) girls: 30 children ï under 5 years old; 16 

children ï 5ï7 years old; 8 children ï 7ï12 years old. 

Results. The vast majority of patients (55.6%, n=30) were hospitalized on the 

3rdï4th day of the disease, 18 (33.3%) patients on the 2nd day, and 6 (11.1%) patients 

after the 5th day. It was found that bronchoobstructive syndrome occurs more often 

(74% of cases) in children under 5 years of age, which is associated with atopy, which 

is more pronounced in these children. Thus, atopic sensitivity (aggravating anamnesis, 
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high IgE) was determined in 53.3% (n=16) of these children. In children older than 5 

years of age, the development of BOS was associated with sensitization to respiratory 

allergens in 83% of cases. On the other hand, while ARĶ in children under 5 years of 

age is mainly of viral etiology, in children older than 5 years of age, atypical pathogens 

(mycoplasma) predominate as etiological factors. The duration of BOS varied little 

across age groups, fluctuating within almost the same range. Thus, this indicator was 

5.2Ñ2.1 days in younger age groups and 5.6Ñ2.0 days in older age groups. 

Conclusion. BOS in patients with CRS occurs more often in younger age groups 

and is mainly of viral etiology. Such a high frequency of BOS in these age groups is 

associated with their atopy. In older age groups, atypical mycoplasmas play the role of 

an etiological factor in the development of BOS in most cases. 

 

CHANGES IN LIVER TISSUE STRUCTURE UNDER THE INFLUENCE OF 

MODERATE ISCHEMIA IN CONDITIONS OF ENHANCED 

ANTIOXIDANT DEFENSE SYSTEM  

Mirzayev M., Akbarov E., Farzaliyeva S. 

Azerbaijan Medical University, Baku, Azerbaijan 

info@amu.edu.az, mirhafizmirzeyev@gmail.com 

Introduction.  Malignant tumors of the abdominal organs account for about 80% 

of all liver neoplasms. Therefore, liver cirrhosis, abscesses, and malignant tumors are 

among the priority issues in hepatology. In recent years, partial hepatectomy ï the 

surgical removal of the pathologically affected liver segment ï has become a preferred 

approach. However, numerous studies have demonstrated that, despite its positive 

therapeutic effects, this intervention may lead to a number of adverse consequences, 

one of the most significant being reperfusion syndrome. 

Objective. To study the morphological changes in the liver tissue of white rats 

subjected to moderate ischemia under conditions of an enhanced antioxidant defense 

system. 

Materials and Methods. The experiments were carried out on five white rats 
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weighing 200ï250 g. Experimental animals were administered Mexidol (an 

antioxidant agent) intramuscularly. Four hours after the injection, ischemia was 

induced for 5 minutes. Fifteen minutes following ischemia, the animals were 

anesthetized with Kalipsol, then they were euthanized, the abdominal cavity was 

opened and their livers were excised for histological examination. Microscopic 

preparations were made from liver tissue and studied using light microscopy to 

evaluate structural alterations at the cellular level. 

Results. Microscopic examination of the liver tissue 15 minutes after ischemia 

revealed no significant alterations in the lobular architecture. Hepatocytes maintained 

their structural integrity and were interconnected, forming regular anastomoses. Due 

to mild edema, intercellular connections were slightly weakened, leading to the 

formation of small microspaces between hepatocytes. The Disse spaces were 

somewhat widened. Sinusoids appeared slightly dilated and congested with blood. The 

reticular fibers and connective tissue fibers of the portal tracts retained their continuity. 

The terminal branches of the afferent vessels (v. porta and a. hepatica) and the bile 

ducts responsible for bile excretion from the lobules, as well as their epithelial lining, 

showed no marked structural changes. Similarly, lymphatic vessels and nerve fibers 

located around the portal tracts remained morphologically intact. In some hepatocytes 

surrounding the portal tracts, dystrophic and degenerative changes were observed in 

the cytoplasm, accompanied by focal eosinophilic granules. The plasma membrane of 

hepatocytes remained intact with clearly defined boundaries. 

Conclusion. The results of this experimental study indicate that administration of 

Mexidol enhances the antioxidant defense system in the organism. Under conditions 

of moderate ischemia, morphological changes in the liver tissue become more 

pronounced but remain within the limits of compensatory structural adaptation. These 

findings suggest a cytoprotective role of antioxidant therapy in mitigating ischemia-

induced liver injury. 
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THE PREVALENCE  OF ANEMIC SYNDROME IN PATIENTS WITH 

TYPE 1 DIABETES MELLITUS  

Tariverdiyeva R.R., Akhundbeyli G.A., Meshadiyeva-Bayramova S.E. 

Azerbaijan Medical University, Baku, Azerbaijan 

renatariverdieva@gmail.com 

Introduction.  A retrospective study of patients with type 1 diabetes and 

concomitant clinical manifestations of anemia who applied to the Department of 

Endocrinology of the Educational and Therapeutic Clinic of Azerbaijan Medical 

University for the period (2017ï2025) was carried out, aimed to study the prevalence 

of anemic syndrome in patients with type 1 diabetes mellitus (DM1).  

Materials and Methods. The inpatient and outpatient records of patients with 

DM1 were analyzed: group 1 ï without kidney damage (72 patients), and group 2 ï 

with kidney damage (43 patients) (diabetic nephropathy (DN)). Criteria for diagnosing 

anemia in patients with type 1 diabetes without kidney damage were taken as 

recommended by the WHO: decrease in hemoglobin level: in women <120 g/l, in men 

<130 g/l; and in patients with kidney damage, a decrease in hemoglobin levels in 

women is <115 g/l, in men <125 g/l, in accordance with the European 

recommendations for the treatment of anemia in patients with Chronic Kidney Disease 

(CKD). Diabetes compensation was assessed by the level of glycosylated hemoglobin 

(HbA1c). Criteria for folic acid deficiency ï a level from 5.38 to 28.9 ng/ml was 

considered normal, vitamin B12 deficiency was considered to be a decrease in its level 

of less than 100 pg/ml. The CKD stage was determined by the level of glomerular 

filtration rate (GFR). The age of the patients was within 18ï43 years (mean age 

28.5Ñ5.4 in the first group and 27.7Ñ4.8 in the second). The nature of anemia was 

specified on the basis of laboratory tests: complete blood count (basic parameters, 

reticulocyte count, hematocrit, MCHC-mean hemoglobin concentration in an 

erythrocyte, MCV-mean erythrocyte volume, RDW-erythrocyte distribution, MCH-

mean hemoglobin content in an erythrocyte, total iron-binding capacity); biochemical 

analysis of blood (levels of creatinine, serum iron, transferrin, ferritin, vitamin B12 and 
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folic acid, CRP), in all patients the degree of saturation of transferrin with iron and 

GFR was determined according to the Cockcroft-Gault formula. 

Results and Conclusions. Anemia syndrome was detected in 38% of patients in 

group 1, while in women anemic syndrome was more common than in men, depending 

on the duration of DM1. In group 2, the level of hemoglobin in the blood was in direct 

proportion to the level of GFR, inversely dependent on the stage of CKD and the 

duration of DM1. In patients with type 1 diabetes, iron deficiency anemia (IDA) 

prevailed in group 1 in 70.3% of all cases of anemia. At in patients without clinical 

manifestations of diabetic nephropathy (DN) and in patients with DN with preserved 

kidney function, IDA predominates in the structure of anemic syndrome. Folate 

deficiency is independent of the state of kidney function. 

 

ɸʅɸʃɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʂɯʈʅʀʍ ɸʃɽʈɻʆʇʈʆɹ ʅɸ ʄɯʉʎɽɺɯ 

ɸʅɽʉʊɽʊʀʂʀ ɺ ʉʊʆʄɸʊʆʃʆɻɯɰ 

ɹʽʣʠʥʩʴʢʠʡ ʆ.ʗ., ɯʟʘʡ ʄ.ɽ., ɻʘʥʛʫʨ ɯ.ʖ. 
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ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʠʪʘʥʥʷ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, 

ʟʦʢʨʝʤʘ ʥʘ ʤʽʩʮʝʚʽ ʘʥʝʩʪʝʪʠʢʠ, ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦ ʩʫʧʝʨʝʯʦʢ ʽ ʭʠʙʥʠʭ ʫʷʚʣʝʥʴ ʷʢ 

ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʪʘʢ ʽ ʩʝʨʝʜ ʣʽʢʘʨʽʚ. ʏʘʩʪʦ ʧʘʮʽʻʥʪʠ ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʤʘʶʪʴ 

ñʘʣʝʨʛʽʶò ʥʘ ʘʥʝʩʪʝʪʠʢʠ ʯʝʨʝʟ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʘʙʦ ʟʚʠʯʘʡʥʫ ʚʠʩʠʧʢʫ, ʧʣʫʪʘʶʯʠ 

ʮʝ ʟ ʥʝʙʝʟʧʝʯʥʦʶ ʘʥʘʬʽʣʘʢʩʽʻʶ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʜʝʷʢʽ ʩʪʦʤʘʪʦʣʦʛʠ, ʥʝ ʤʘʶʯʠ 

ʜʦʢʘʟʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʜʘʶʪʴʩʷ ʜʦ ʰʢʽʨʥʠʭ ʘʣʝʨʛʦʧʨʦʙ, ʷʢʽ, ʷʢ ʧʦʢʘʟʫʶʪʴ 

ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʻ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʱʦʜʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʨʘʚʞʥʽʭ IgE-ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʨʝʘʢʮʽʡ (Dodd et al., 2021; 

Lisiecka, 2025). 

ʄʝʪʘ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʢʽʨʥʠʭ ʘʣʝʨʛʦʧʨʦʙ ʥʘ ʤʽʩʮʝʚʽ ʘʥʝʩʪʝʪʠʢʠ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʧʨʠʯʠʥ ʭʠʙʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ñʘʣʝʨʛʽʾò, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʝʤʝʜʠʢʘʮʽʾ 
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ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʥʘʬʽʣʘʢʩʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʩʫʯʘʩʥʠʭ ʦʛʣʷʜʽʚ, 

ʢʣʽʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ: ʋʥʽʬʽʢʦʚʘʥʠʡ 

ʢʣʽʥʽʯʥʠʡ ʧʨʦʪʦʢʦʣ ʄʆɿ ʋʢʨʘʾʥʠ çʄʝʜʠʢʘʤʝʥʪʦʟʥʘ ʘʣʝʨʛʽʷ, ʚʢʣʶʯʘʶʯʠ 

ʘʥʘʬʽʣʘʢʩʽʶè (ʥʘʢʘʟ ˉ 916 ʚʽʜ 30.12.2015), ʜʘʥʽ ɺʆʆɿ, ʤʽʞʥʘʨʦʜʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

EAACI (European Academy of Allergy and Clinical Immunology) ʱʦʜʦ ʘʣʝʨʛʽʾ ʥʘ 

ʤʝʜʠʢʘʤʝʥʪʠ, ʘ ʪʘʢʦʞ ʧʫʙʣʽʢʘʮʽʾ ʚ ʨʝʮʝʥʟʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʞʫʨʥʘʣʘʭ. ʂʣʶʯʦʚʽ 

ʩʣʦʚʘ ʜʣʷ ʧʦʰʫʢʫ: ñʘʥʝʩʪʝʪʠʢʠò, ñʘʥʘʬʽʣʘʢʩʽʷò, ñʘʣʝʨʛʦʧʨʦʙʠò, ñʧʨʝʤʝʜʠʢʘʮʽʷò, 

ñIgEò, ñʰʢʽʨʥʠʡ ʪʝʩʪò, ñʙʘʟʦʬʽʣʴʥʠʡ ʪʝʩʪò, ñʜʦʢʘʟʦʚʘ ʤʝʜʠʮʠʥʘò. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʫʻ, ʱʦ 

ʯʘʩʪʦʪʘ ʘʥʘʬʽʣʘʢʩʽʾ ʥʘ ʤʽʩʮʝʚʽ ʘʥʝʩʪʝʪʠʢʠ ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʘ ï ʧʨʠʙʣʠʟʥʦ ʚʽʜ 

0,3 ʜʦ 5,1% (Goto, 2023). 

ʐʢʽʨʥʽ ʘʣʝʨʛʦʧʨʦʙʠ ʥʝ ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟ 

ʪʘʢʠʭ ʧʨʠʯʠʥ: 

1. ɺʦʥʠ ʤʦʞʫʪʴ ʩʘʤʽ ʩʧʨʠʯʠʥʠʪʠ ʩʝʥʩʠʙʽʣʽʟʘʮʽʶ ʘʙʦ ʛʦʩʪʨʫ ʨʝʘʢʮʽʶ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʢʦʥʪʘʢʪʫʚʘʣʠ ʟ ʘʣʝʨʛʝʥʦʤ (Dodd et al., 2021). 

2. ʏʘʩʪʦ ʪʘʢʽ ʰʢʽʨʥʽ ʧʨʦʙʠ ʧʨʦʚʦʜʷʪʴʩʷ ʙʝʟ ʢʣʽʥʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ, 

ʩʢʦʨʽʰʝ ʥʘ ʧʨʦʭʘʥʥʷ ʘʙʦ ʯʝʨʝʟ ʥʘʧʦʣʷʛʘʥʥʷ ʪʨʠʚʦʞʥʠʭ ʙʘʪʴʢʽʚ. ʏʝʨʝʟ ʧʽʜʚʠʱʝʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʰʢʽʨʠ ʥʘ ʜʽʣʷʥʮʽ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʜʽʪʝʡ ʤʘʡʞʝ ʟʘʚʞʜʠ ʚʠʥʠʢʘʻ 

ʧʦʯʝʨʚʦʥʽʥʥʷ, ʱʦ ʬʦʨʤʫʻ ʭʠʙʥʝ ʚʨʘʞʝʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʣʝʨʛʽʾ, ʷʢʦʾ ʤʦʞʝ ʥʝ 

ʙʫʪʠ (Brockow et al., 2013). 

3. ɺʠʟʥʘʯʘʶʪʴ ʣʠʰʝ IgE-ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʨʝʘʢʮʽʶ, ʪʦʜʽ ʷʢ ʘʥʘʬʽʣʘʢʩʽʷ 

ʤʦʞʝ ʤʘʪʠ ʥʝ-IgE ʤʝʭʘʥʽʟʤ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ), ʱʦ 

ʨʦʙʠʪʴ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʥʝʥʘʜʽʡʥʠʤ ʫ ʧʨʦʛʥʦʟʽ (Simons et al., 2014; Dodd et al., 

2021). 

ʇʨʝʤʝʜʠʢʘʮʽʷ (ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ ʯʠ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ) ʥʝ ʟʘʧʦʙʽʛʘʻ 

ʨʦʟʚʠʪʢʫ ʩʧʨʘʚʞʥʴʦʾ ʘʥʘʬʽʣʘʢʩʽʾ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʣʠʰʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʩʫʧʫʪʥʽʭ ʘʣʝʨʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʪʘʢʠʭ ʷʢ ʘʣʝʨʛʽʯʥʠʡ ʨʠʥʽʪ ʯʠ ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ 

(Dodd et al., 2021). 
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ɭʜʠʥʠʤ ʜʦʩʪʦʚʽʨʥʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʘʥʘʬʽʣʘʢʩʽʾ ʻ ʥʘʷʚʥʽʩʪʴ 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʦʾ ʘʥʘʬʽʣʘʢʩʽʾ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʘʥʝʩʪʝʪʠʢ ʚ ʘʥʘʤʥʝʟʽ. ʋ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʘʢʪʠʚʘʮʽʾ ʙʘʟʦʬʽʣʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ IgE-ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʨʝʘʢʮʽʶ ʙʝʟ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʘʣʝʨʛʝʥʦʤ 

(ʄʆɿ ʋʢʨʘʾʥʠ, 2015; Lisiecka, 2025). 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʧʦʚʥʝʥʥʷ ʧʘʮʽʻʥʪʦʤ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʥʢʝʪʠ (ʥʘʢʘʟ ˉ 916), ʱʦ ʚʨʘʭʦʚʫʻ ʷʢ 

ʘʥʘʤʥʝʩʪʠʯʥʽ ʜʘʥʽ, ʪʘʢ ʽ ʬʘʢʪʦʨʠ ʧʝʨʝʭʨʝʩʥʦʾ ʘʣʝʨʛʽʾ (ʥʘʧʨʠʢʣʘʜ, ʘʣʝʨʛʽʷ ʥʘ 

ʣʘʪʝʢʩ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʶ ʜʦ ʙʘʥʘʥʽʚ, ʢʽʚʽ ʪʦʱʦ) (ʄʆɿ ʋʢʨʘʾʥʠ, 2015). 

ɺʠʩʥʦʚʢʠ. ʇʨʦʙʣʝʤʘ ʘʣʝʨʛʽʾ ʥʘ ʤʽʩʮʝʚʽ ʘʥʝʩʪʝʪʠʢʠ ʯʘʩʪʦ ʧʝʨʝʙʽʣʴʰʫʻʪʴʩʷ 

ʯʝʨʝʟ ʥʝʧʦʨʦʟʫʤʽʥʥʷ ʤʽʞ ʧʦʙʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʪʘ ʩʧʨʘʚʞʥʴʦʶ ʘʥʘʬʽʣʘʢʩʽʻʶ. 

ʐʢʽʨʥʽ ʘʣʝʨʛʦʧʨʦʙʠ ʥʝ ʤʘʶʪʴ ʥʘʣʝʞʥʦʾ ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ ʪʘ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʜʽʡʥʦʛʦ ʧʨʦʛʥʦʟʫ. ʇʨʝʤʝʜʠʢʘʮʽʷ ʥʝ ʟʥʠʞʫʻ ʨʠʟʠʢ ʘʥʘʬʽʣʘʢʩʽʾ. ɭʜʠʥʠʤ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʻ ʚʠʷʚʣʝʥʥʷ ʘʥʘʬʽʣʘʢʩʽʾ ʚ ʘʥʘʤʥʝʟʽ ʥʘ 

ʯʽʪʢʠʡ ʪʨʠʛʝʨ, ʱʦ ʤʦʞʣʠʚʦ ʣʠʰʝ ʰʣʷʭʦʤ ʜʝʪʘʣʴʥʦʛʦ ʟʙʦʨʫ ʘʥʘʤʥʝʟʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʘʥʢʝʪ ʪʘ  ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʽʚ. 
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ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏʅɯ ɼɽʊɽʈʄɯʅɸʅʊʀ ʈɽɿʀʉʊɽʅʊʅʆʉʊɯ 

ʊɸ ɰʍ ɺʇʃʀɺ ʅɸ ʂʃɯʅɯʏʅʀʁ ʇʈʆɻʅʆɿ ʇʈʀ ɸʎʀʅɽʊʆɹɸʂʊɽʈʅɯʁ 

ɯʅʌɽʂʎɯɰ ʋ ʇɸʎɯɭʅʊɯɺ ɿ COVID-19 
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ɺʩʪʫʧ. ʅʦʟʦʢʦʤʽʘʣʴʥʽ ʽʥʬʝʢʮʽʾ, ʚʠʢʣʠʢʘʥʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʟ 

ʤʥʦʞʠʥʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʟʘʣʠʰʘʶʪʴʩʷ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. ʇʘʥʜʝʤʽʷ COVID-19 ʩʪʚʦʨʠʣʘ ʜʦʜʘʪʢʦʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʚʪʦʨʠʥʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʢʨʠʪʠʯʥʦ ʭʚʦʨʠʭ ʧʘʮʽʻʥʪʽʚ. ʉʝʨʝʜ 

ʦʧʦʨʪʫʥʽʩʪʠʯʥʠʭ ʧʘʪʦʛʝʥʽʚ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ Acinetobacter baumannii 

ʟʘʚʜʷʢʠ ʰʚʠʜʢʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʩʪʽ ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʪʘ ʽʥʰʠʭ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʈʦʟʫʤʽʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʦʩʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʻ 

ʢʣʶʯʦʚʠʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʄʝʪʘ. ɺʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʛʝʥʝʪʠʯʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ 

ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ A. baumannii ʪʘ ʢʣʽʥʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʫ 

ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʢʦʨʦʥʘʚʽʨʫʩʥʦʶ ʭʚʦʨʦʙʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 50 ʚʠʧʘʜʢʽʚ ʣʘʙʦʨʘʪʦʨʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦʾ ʽʥʬʝʢʮʽʾ A. baumannii ʫ ʧʘʮʽʻʥʪʽʚ ʚʽʜʜʽʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʟ 

ʚʝʨʠʬʽʢʦʚʘʥʠʤ ʜʽʘʛʥʦʟʦʤ COVID-19 (2020ï2022 ʨʨ.). ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʚʢʣʶʯʘʣʘ ʢʫʣʴʪʫʨʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 
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ʯʫʪʣʠʚʦʩʪʽ ʤʝʪʦʜʘʤʠ ʜʠʩʢ-ʜʠʬʫʟʽʾ ʪʘ ʩʝʨʽʡʥʠʭ ʤʽʢʨʦʨʦʟʚʝʜʝʥʴ (EUCAST). 

ʄʦʣʝʢʫʣʷʨʥʝ ʪʠʧʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ Real-Time PCR (BIO-RAD 

CFX96) ʟ RevoDx Sepsis Pathogen Detection Kit ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʥʽʚ 

ʢʘʨʙʘʧʝʥʝʤʘʟ ʢʣʘʩʽʚ A, B, D. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʫ ʧʨʦʛʨʘʤʽ R ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɢĮ-ʪʝʩʪʫ, ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ ʪʘ U-ʢʨʠʪʝʨʽʶ ʄʘʥʥʘðʋʽʪʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʦʙʩʪʝʞʝʥʠʭ ʩʪʘʥʦʚʠʚ 

56,3Ñ12,5 ʨʦʢʽʚ, ʯʦʣʦʚʽʢʠ ʩʢʣʘʜʘʣʠ 62%. ʇʨʦʚʽʜʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʬʦʨʤʘʤʠ ʙʫʣʠ 

ʚʝʥʪʠʣʷʪʦʨ-ʘʩʦʮʽʡʦʚʘʥʘ ʧʥʝʚʤʦʥʽʷ (40%) ʪʘ ʽʥʬʝʢʮʽʾ ʢʨʦʚʦʪʦʢʫ (40%). 

ʌʝʥʦʪʠʧʦʚʝ ʪʝʩʪʫʚʘʥʥʷ ʚʠʷʚʠʣʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʫ 62% ʽʟʦʣʷʪʽʚ, 

ʜʦ ʬʪʦʨʭʽʥʦʣʦʥʽʚ ï ʫ 75%. ʂʦʣʽʩʪʠʥ ʟʘʣʠʰʘʚʩʷ ʥʘʡʘʢʪʠʚʥʽʰʠʤ ʘʛʝʥʪʦʤ (92% 

ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ). ʄʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʡ ʬʝʥʦʪʠʧ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ 88% ʚʠʧʘʜʢʽʚ. 

ɻʝʥʦʪʠʧʫʚʘʥʥʷ ʚʠʷʚʠʣʦ blaOXA-51 ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʷʢ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʡ 

ʤʘʨʢʝʨ. ʅʘʙʫʪʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʢʘʨʙʘʧʝʥʝʤ-ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʫ 78% 

ʚʠʧʘʜʢʽʚ: blaOXA-23 (65%, n=32), blaNDM (25%, n=12), blaVIM (12%, n=6), 

blaOXA-24 (10%, n=5). ʂʦʤʙʽʥʘʮʽʷ ʤʥʦʞʠʥʥʠʭ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʝʣʶʚʘʣʘ 

ʟ ʝʢʩʪʝʥʩʠʚʥʦ-ʨʝʟʠʩʪʝʥʪʥʠʤ ʬʝʥʦʪʠʧʦʤ. 

ɸʥʘʣʽʟ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʧʦʢʘʟʘʚ ʧʝʨʝʚʘʛʫ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʭʝʤ ʥʘʜ 

ʤʦʥʦʪʝʨʘʧʽʻʶ: ʢʦʣʽʩʪʠʥ ʟ ʪʠʛʝʮʠʢʣʽʥʦʤ ʟʘʙʝʟʧʝʯʠʚ 78% ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʦʪʠ 42% 

ʧʨʠ ʤʦʥʦʪʝʨʘʧʽʾ ʢʘʨʙʘʧʝʥʝʤʘʤʠ. ɿʘʛʘʣʴʥʘ ʛʦʩʧʽʪʘʣʴʥʘ ʣʝʪʘʣʴʥʽʩʪʴ ʜʦʩʷʛʣʘ 36%. 

ʂʨʠʪʠʯʥʠʤ ʚʠʷʚʠʚʩʷ ʚʧʣʠʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʧʨʦʛʥʦʟ: ʥʦʩʽʡʩʪʚʦ 

ʤʝʪʘʣʦ-ɓ-ʣʘʢʪʘʤʘʟ ʘʩʦʮʽʶʚʘʣʦʩʴ ʽʟ ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ï 25% ʜʣʷ 

blaNDM-ʧʦʟʠʪʠʚʥʠʭ ʪʘ 17% ʜʣʷ blaVIM-ʧʦʟʠʪʠʚʥʠʭ ʽʟʦʣʷʪʽʚ. ʅʘʪʦʤʽʩʪʴ ʰʪʘʤʠ 

ʙʝʟ ʥʘʙʫʪʠʭ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ 80% ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʝ ʧʨʦʬʽʣʶʚʘʥʥʷ A. baumannii ʤʘʻ 

ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʷʚʣʝʥʥʷ 

ʤʝʪʘʣʦ-ɓ-ʣʘʢʪʘʤʘʟ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʨʦʛʥʦʟʦʤ ʪʘ ʚʠʤʘʛʘʻ ʥʝʛʘʡʥʦʾ 

ʝʩʢʘʣʘʮʽʾ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʪʝʨʘʧʽʾ. ɯʥʪʝʛʨʘʮʽʷ ʰʚʠʜʢʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʫ ʧʨʘʢʪʠʢʫ ʚʽʜʜʽʣʝʥʴ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ 

ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʨʠʟʠʢʫ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʣʽʢʫʚʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʠ ʚʪʦʨʠʥʥʠʭ 
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ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʥʷʭ COVID-19. 

 

ɸʂʊʀɺʅɯʉʊʔ ʉʋʇɽʈʆʂʉʀɼɼʀʉʄʋʊɸɿʀ ɺ ʂʈʆɺɯ ʑʋʈɯɺ ɿɸ ʋʄʆɺ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ɺʀʈɸɿʂʆɺʆɻʆ ʂʆʃɯʊʋ 

1 ɺʘʩʠʣʴʻʚʘ ɯ.ʄ., 1 ʅʘʢʦʥʝʯʥʘ ʆ.ɸ., 1 ʗʨʤʠʰ ʅ.ɺ., 2 ɻʘʨʙʘʨ ʂ. ɹ. 

1 ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

2 ʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ɺʩʪʫʧ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

(ʐʂʊ) ʻ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ (ɺʂ) ʪʘ ʭʚʦʨʦʙʘ ʂʨʦʥʘ (ʍʂ). ɼʠʩʢʫʩʽʡʥʠʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ  ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʛʽʧʦʪʝʟʠ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʢʽʚʥʠʢʘ (ɿɿʂ): ʟʤʽʥʝʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ, ʧʦʨʫʰʝʥʥʷ 

ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʙʘʨᾷʻʨʫ, ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ, ʧʦʨʫʰʝʥʥʷ ʩʢʣʘʜʫ ʤʽʢʨʦʙʽʦʤʘ 

ʢʠʰʢʽʚʥʠʢʘ ʪʘ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʦʩʠʣʶʻʪʴʩʷ 

ʚʧʣʠʚ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ (ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ) ʥʘ ʧʦʰʠʨʝʥʥʷ ɿɿʂ. ɿʨʦʩʪʘʶʯʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ɿɿʂ 

ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟôʷʩʫʚʘʥʥʷ ʧʨʠʯʠʥ ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʶ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʟʘ 

ʫʤʦʚ ʨʦʟʚʠʪʢʫ ɺʂ ʧʽʜʚʠʱʫʻʪʴʩʷ ʛʝʥʝʨʘʮʽʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (ɸʌʂ), ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ, ʚʠʢʣʠʢʘʶʯʠ ʟʘʧʘʣʝʥʥʷ. 

ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʨʽʚʝʥʴ ɸʌʂ ʨʝʛʫʣʶʻʪʴʩʷ ʙʘʣʘʥʩʦʤ ʤʽʞ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʝʥʟʠʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ (ʉʆɼ), ʢʘʪʘʣʘʟʘ, 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʪʽʦʨʝʜʦʢʩʠʥʦʚʘ ʩʠʩʪʝʤʘ, ʪʘ ʛʝʥʝʨʫʶʯʠʤʠ ʨʽʚʥʷʤʠ ɸʌʂ. 

ɺʠʜʽʣʷʶʪʴ ʪʨʠ ʽʟʦʬʦʨʤʠ ʉʆɼ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʨʽʟʥʽ ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ. ʊʦʤʫ 

ʚʠʥʠʢʘʻ ʽʥʪʝʨʝʩ ʜʦ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʩʪʘʥʫ ʷʢ ʘʢʪʠʚʘʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʢʠʰʢʽʚʥʠʢʘ, ʚʠʢʣʠʢʘʥʠʭ 

ʨʽʟʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. 

ʄʝʪʦ  ʁʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ1 ʷʢ ʦʜʥʦʛʦ ʟ ʧʦʢʘʟʥʠʢʽʚ 
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ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʨʘʟʢʦʚʦʛʦ ʢʦʣʽʪʫ, ʚʠʢʣʠʢʘʥʦʛʦ 

ʜʠʥʽʪʨʦʙʝʥʟʦʣʩʫʣʴʬʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 42 ʱʫʨʘ ʧʦʧʫʣʷʮʽʾ 

WAG ʚʽʢʦʤ 4 ʤʽʩʷʮʷ ʦʙʦʭ ʩʪʘʪʝʡ, ʚʘʛʦʶ 190ï240 ʛ. ʊʚʘʨʠʥʠ ʫʪʨʠʤʫʚʘʣʠʩʷ ʫ 

ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ. ɺʦʜʫ ʪʘ ʧʦʚʥʦʨʘʮʽʦʥʥʠʡ ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʢʦʨʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʥʦʨʤʘʪʠʚʽʚ ad libitum. ɿʛʽʜʥʦ 

ʜʦ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʚʘʨʠʥʠ ʨʘʥʜʦʤʥʦ ʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ 

ʛʨʫʧʠ, ʧʦ ʯʦʪʠʨʥʘʜʮʷʪʴ ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ. ɺʧʨʦʜʦʚʞ 14 ʜʥʽʚ ʪʚʘʨʠʥʘʤ ʧʝʨʰʦʾ 

(ʢʦʥʪʨʦʣʴʥʦʾ) ʛʨʫʧʠ ʨʝʢʪʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʘ ʚʚʦʜʠʣʠ 0,9% ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʨʦʟʯʠʥ; ʪʚʘʨʠʥʘʤ ʜʨʫʛʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʚʦʜʠʣʠ 50% ʨʦʟʯʠʥ ʝʪʘʥʦʣʫ; ʫ 

ʪʨʝʪʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʛʨʫʧʫ ʫʚʽʡʰʣʠ ʱʫʨʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

2,4-ʜʠʥʽʪʨʦʙʝʥʟʦʣʩʫʣʴʬʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (ɼʅɹʉ) (10 ʤʛ ɼʅɹʉ, ʨʦʟʯʠʥʝʥʦʛʦ ʫ 

250 ʤʢʣ 50% ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ). ʅʘ 15-ʪʫ ʜʦʙʫ ʪʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʣʴʡʦʪʠʥʥʦʛʦ ʥʦʞʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ1 ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʱʫʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʙʽʨ ʨʝʘʢʪʠʚʽʚ ʬʽʨʤʠ ELISA Kit (çElabscienceè, 

ʉʐɸ) ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ ʥʘ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ Stat Fax 

1904 ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʡ ʜʦ ʥʘʙʦʨʽʚ. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ GraphPadPrism 5 software ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ MannðWhitney. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ 

ʱʫʨʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ1 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʜʨʫʛʦʾ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʟ ɼʅɹʉ-ʽʥʜʫʢʦʚʘʥʠʤ ɺʂ ʙʫʣʘ ʧʽʜʚʠʱʝʥʦʶ 

(86.91Ñ5.97 ʪʘ 101.4Ñ9.54 ʥʛ/ʤʣ, ʚʽʜʧʦʚʽʜʥʦ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ (70.03Ñ5.12 ʥʛ/ʤʣ; ʨ᾽0,001). ʂʨʽʤ ʪʦʛʦ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ 

ʚ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ1 ʤʽʞ ʪʚʘʨʠʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʟ ʽʥʜʫʢʦʚʘʥʠʤ ɺʂ 

ʪʘ ʜʨʫʛʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʷʢʠʤ ʨʝʢʪʘʣʴʥʦ ʚʚʦʜʠʣʠ 50% ʨʦʟʯʠʥ ʝʪʘʥʦʣʫ 

(ʨ᾽0,01). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦʜʝʣʽ ɼʅɹʉ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ɺʂ ʩʚʽʜʯʘʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. 
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ʆʩʢʽʣʴʢʠ ʉʆɼ ʻ ʦʜʥʠʤ ʟ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʷʢʠʡ ʚʟʘʻʤʦʜʽʻ ʟ 

ʩʫʧʝʨʦʢʩʠʜʥʠʤ ʘʥʽʦʥ-ʨʘʜʠʢʘʣʦʤ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ɸʌʂ. 

ɺʠʩʥʦʚʢʠ. ɺ ʧʨʦʚʝʜʝʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ1 ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʪʘ ʜʨʫʛʽʡ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ, ʱʦ ʤʦʞʝ 

ʚʢʘʟʫʚʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ ʧʽʜ ʜʽʻʶ ɼʅɹʉ ʪʘ ʝʪʘʥʦʣʫ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʨʽʟʥʽ ʩʪʫʧʝʥʽ ʥʘʢʦʧʠʯʝʥʥʷ ɸʌʂ 

ʪʘ ʘʢʪʠʚʘʮʽʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʠʰʝʯʥʠʢʘ. ɹʘʟʫʶʯʠʩʴ ʥʘ ʩʫʯʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʱʦʜʦ ʽʟʦʬʦʨʤ ʉʆɼ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʧʽʜ ʯʘʩ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʻ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ 

ʽʟʦʬʦʨʤʘ ʉʆɼ1. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʟʦʬʦʨʤʠ ʝʥʟʠʤʫ ʉʆɼ, ʤʦʞʣʠʚʘ ʘʢʪʠʚʘʮʽʷ ʨʽʟʥʠʭ ʩʠʛʥʘʣʴʥʠʭ 

ʰʣʷʭʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ. 

 

ɺʇʃʀɺ ɽʃɽʂʊʈʆʅʅʀʍ ʉʀɻɸʈɽʊ ʅɸ ɼʀʍɸʃʔʅʋ ʉʀʉʊɽʄʋ 

ɻʘʨʥʦʚʜʽ ʂ.-ʃ. ɭ. 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

mf.harnovdi.kateryna-liliia@student.uzhnu.edu.ua 

ɺʩʪʫʧ. ɽʣʝʢʪʨʦʥʥʽ ʩʠʛʘʨʝʪʠ ʰʚʠʜʢʦ ʥʘʙʫʣʠ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ 

ʤʦʣʦʜʽ, ʯʘʩʪʦ ʩʧʨʠʡʤʘʶʯʠʩʴ ʷʢ ʙʝʟʧʝʯʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʢʫʨʽʥʥʶ. 

ʇʨʦʪʝ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʯʠʥʷʻ ʟʘʧʘʣʝʥʥʷ, 

ʦʢʠʩʥʝ ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʜʨʽʙʥʠʭ ʙʨʦʥʭʽʚ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ 

ʻ ʨʦʟʚʠʪʦʢ ʙʨʦʥʭʽʦʣʽʪʫ ʪʘ EVALI (e-cigarette or vaping product use-associated lung 

injury), ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʝʩʧʽʨʘʪʦʨʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʪʘ ʧʦʨʫʰʝʥʥʷʤ 

ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʛʘʨʝʪ ʥʘ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʨʦʟʨʦʙʢʠ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʰʢʦʜʠ. 

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʛʘʨʝʪ ʥʘ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʟʦʢʨʝʤʘ 

ʦʮʽʥʠʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʧʽʜ ʜʽʻʶ ʘʝʨʦʟʦʣʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʛʘʨʝʪ. ɺʩʪʘʥʦʚʠʪʠ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʫʰʢʦʜʞʝʥʥʷ 
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ʝʧʽʪʝʣʽʶ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʤʫʢʦʮʠʣʽʘʨʥʦʛʦ ʢʣʽʨʝʥʩʫ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʛʘʨʝʪ ʽ ʨʦʟʚʠʪʢʦʤ ʙʨʦʥʭʽʦʣʽʪʫ ʷʢ ʤʦʞʣʠʚʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ 

ʚʝʡʧʽʥʛʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʨʦʙʽʪ ʟʘʢʦʨʜʦʥʥʠʭ ʘʚʪʦʨʽʚ ʥʘ 

ʧʣʘʪʬʦʨʤʘʭ Scopus ʪʘ PubMed, ʜʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʠʩʪʝʤʘʪʠʯʥʽ ʦʛʣʷʜʠ, ʘʥʘʣʽʟʠ 

ʪʘ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʦʮʽʥʶʚʘʣʠ ʚʧʣʠʚ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʛʘʨʝʪ ʥʘ ʜʠʭʘʣʴʥʫ 

ʩʠʩʪʝʤʫ ʪʘ ʨʦʟʚʠʪʢʫ ʙʨʦʥʭʽʦʣʽʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦ ʚʧʣʠʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʛʘʨʝʪ (ʝ-ʩʠʛʘʨʝʪ) ʥʘ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʚʠʷʚʣʝʥʦ, ʱʦ 

ʥʘʡʯʘʩʪʽʰʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʻ ʟʘʜʠʰʢʘ (95%), ʢʘʰʝʣʴ (92%), ʙʽʣʴ ʫ 

ʛʨʫʜʷʭ (78%), ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʥʽ ʧʨʦʷʚʠ ï ʣʠʭʦʤʘʥʢʘ (86%), ʚʪʦʤʘ, ʥʫʜʦʪʘ ʪʘ 

ʜʽʘʨʝʷ (Smith, 2020). ʊʘʢʦʞ, ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʧʽʨʦʤʝʪʨʽʾ ʧʦʢʘʟʘʚ ʱʦ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʝ-ʩʠʛʘʨʝʪ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʫ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. ɼʦ ʧʨʠʢʣʘʜʫ, 

ʟʥʠʞʝʥʥʷ ʆʌɺ1 (ʦʙôʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ) ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 7ï

12 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʥʝʢʫʨʮʽʚ. ʋ 15% ʫʯʘʩʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʦʙʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʟʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ (Esteban-Lopez et al., 2022). ʆʮʽʥʶʶʯʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʧʽʜ ʜʽʻʶ ʘʝʨʦʟʦʣʽʚ 

ʝ-ʩʠʛʘʨʝʪ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ, ʢʦʨʠʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʩʠʛʘʨʝʪʘʤʠ ʙʽʣʴʰʝ 12 

ʤʽʩʷʮʽʚ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ DLCO (ʜʠʬʫʟʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʝʛʝʥʴ) ʥʘ 

10-15% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɼʦ ʧʨʠʢʣʘʜʫ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟ ʫʯʘʩʪʶ 612 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʫ 28% ʚʠʷʚʠʣʠ ʩʪʽʡʢʠʡ ʭʨʦʥʽʯʥʠʡ ʢʘʰʝʣʴ ʪʘ ʟʘʜʠʰʢʫ ʧʨʠ 

ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. ʊʘʢʦʞ, ʜʦʩʣʽʜʞʝʥʥʷ ʟ 5-ʭʚʠʣʠʥʥʠʤ ʩʝʘʥʩʦʤ ʢʫʨʽʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʛʘʨʝʪʠ ʜʝʤʦʥʩʪʨʫʻ ʪʠʤʯʘʩʦʚʠʡ ʩʧʘʜ ʧʦʢʘʟʥʠʢʽʚ ʚʝʥʪʠʣʷʮʽʡʥʦʾ 

ʬʫʥʢʮʽʾ (ʆʌɺ1 ʟ 3,95 ʣ ʜʦ 3,91 ʣ, p=0,03; ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ ʬʦʨʩʦʚʘʥʦʾ 

ʞʠʪʪʻʚʦʾ ʻʤʥʦʩʪʽ ʣʝʛʝʥʴ (ʌɾɭʃ) ʟ 0,84 ʜʦ 0,83, p=0,008) ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤ 

ʨʽʚʥʝʤ (Coppeta et al., 2018). ʎʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʥʘʚʽʪʴ ʢʦʨʦʪʢʦʯʘʩʥʝ 

ʚʜʠʭʘʥʥʷ ʜʠʤʫ ʝ-ʩʠʛʘʨʝʪ ʤʦʞʝ ʤʘʪʠ ʚʠʤʽʨʥʽ ʝʬʝʢʪʠ ʥʘ ʬʫʥʢʮʽʶ ʣʝʛʝʥʴ. 

ʅʘʪʦʤʽʩʪʴ, ʜʦʩʣʽʜʞʫʶʯʠ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʫʰʢʦʜʞʝʥʥʷ ʝʧʽʪʝʣʽʶ 
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ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʟôʷʩʦʚʘʥʦ, ʱʦ ʤʝʭʘʥʽʟʤ ʫʰʢʦʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʢʩʠʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʘʝʨʦʟʦʣʶ, ʪʘʢʠʭ ʷʢ: ʥʽʢʦʪʠʥ, ʘʣʴʜʝʛʽʜʠ, ʘʢʨʦʣʝʾʥ, ʧʨʦʧʽʣʝʥʛʣʽʢʦʣʴ, 

ʛʣʽʮʝʨʠʥ, ʤʝʪʘʣʝʚʽ ʥʘʥʦʯʘʩʪʠʥʢʠ (Tituana et al., 2024). ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ, ʚʽʪʘʤʽʥ E 

ʘʮʝʪʘʪ ʫ ʩʫʤʽʰʘʭ ʚʝʡʧʫ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʫʪʚʦʨʶʻ ʪʦʢʩʠʯʥʠʡ ʛʘʟ ï ʢʝʪʝʥ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʛʦʩʪʨʝ ʟʘʧʘʣʴʥʝ ʫʰʢʦʜʞʝʥʥʷ ʘʣʴʚʝʦʣ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʤʘʨʢʝʨʽʚ 

ʟʘʧʘʣʝʥʥʷ ʪʘʢʠʭ ʷʢ ʥʝʡʪʨʦʬʽʣʠ ʪʘ ʤʘʢʨʦʬʘʛʠ, ʽʥʪʝʨʣʝʡʢʽʥ-1 ʙʝʪʘ (IL-1ɓ), 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ-2 (ʎʆɻ-2), ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ (Reactive Oxygen Species ï

ROS) ʪʘ ʧʦʨʫʰʝʥʥʷʤ ʤʫʢʦʮʠʣʽʘʨʥʦʛʦ ʢʣʽʨʝʥʩʫ ʷʢʽ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ 

ʙʨʦʥʭʽʦʣʽʪʫ ʪʘ ʦʙʩʪʨʫʢʪʠʚʥʠʭ ʫʨʘʞʝʥʴ ʜʨʽʙʥʠʭ ʙʨʦʥʭʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʥʷ 

ʩʣʠʟʫ (Coppeta et al., 2018). ʇʨʠ ʘʥʘʣʽʟʽ ʟʚôʷʟʢʫ ʤʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝ-ʩʠʛʘʨʝʪ ʽ 

ʨʦʟʚʠʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʴ ʣʝʛʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 2019 ʨʦʮʽ ʚ ʉʐɸ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʩʧʘʣʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʽʜʦʤʦʛʦ ʷʢ EVALI, ʱʦ ʧʨʠʟʚʽʚ ʜʦ ʧʦʥʘʜ 2800 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ, ʟʦʢʨʝʤʘ ʦʩʽʙ ʚʽʢʦʤ 13ï34 ʨʦʢʠ (Tituana et al., 2024). ʉʝʨʝʜ 

ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ 22% ʧʦʪʨʝʙʫʚʘʣʠ ʢʠʩʥʝʚʦʾ ʧʽʜʪʨʠʤʢʠ, ʘ 7% ï ʽʥʚʘʟʠʚʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʫ ʙʽʣʴʰʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʚʦʩʪʦʨʦʥʥʽ 

ʤʘʪʦʚʽ ʩʢʣʦʧʦʜʽʙʥʽ ʟʘʪʝʤʥʝʥʥʷ ʣʝʛʝʥʴ (Tituana et al., 2024). ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦ 

ʭʨʦʥʽʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝ-ʩʠʛʘʨʝʪ ʜʝʤʦʥʩʪʨʫʶʪʴ ʘʩʦʮʽʘʮʽʶ ʟ ʨʦʟʚʠʪʢʦʤ 

ʙʨʦʥʭʽʦʣʽʪʫ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʱʦ ʫ 68 % ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʤʝʪʘʧʣʘʟʽʷ ʝʧʽʪʝʣʽʶ 

ʜʨʽʙʥʠʭ ʙʨʦʥʭʽʚ, ʫ 42 % ï ʧʽʜʚʠʱʝʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʟʘʧʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦ ï ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʦʢ ʙʨʦʥʭʽʦʣ ʪʘ ʟʚʫʞʝʥʥʷ ʧʨʦʩʚʽʪʫ (Cao et al., 

2020). ʅʘʪʦʤʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʝʥʘʪʘʣʴʥʘ ʽ ʧʦʩʪʥʘʪʘʣʴʥʘ 

ʝʢʩʧʦʟʠʮʽʷ ʥʽʢʦʪʠʥʫ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʛʦ ʙʨʦʥʭʽʦʣʽʪʫ ʫ ʜʽʪʝʡ ʜʦ 4,4 

ʨʘʟʽʚ (OR=4,38; 95%-CI: 2,1ï9,2) (Berm¼dez Barrezueta et al., 2021). ʋ 35 % 

ʧʘʮʽʻʥʪʽʚ ʟ EVALI ʚʠʷʚʣʷʣʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʢʦʥʩʪʨʠʢʪʠʚʥʦʛʦ ʙʨʦʥʭʽʦʣʽʪʫ 

(Smith, 2020). 

ɺʠʩʥʦʚʢʠ. ɽʣʝʢʪʨʦʥʥʽ ʩʠʛʘʨʝʪʠ ʩʧʨʘʚʣʷʶʪʴ ʚʠʨʘʞʝʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʥʘ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʟʫʤʦʚʣʶʶʯʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. ɿʦʢʨʝʤʘ, ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʝʪʘʧʣʘʟʽʷ ʝʧʽʪʝʣʽʶ 

ʪʘ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʦʢ ʜʨʽʙʥʠʭ ʙʨʦʥʭʽʚ ʟʽ ʟʥʠʞʝʥʥʷ ʜʠʬʫʟʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʝʛʝʥʴ ʽ 
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ʦʙôʻʤʫ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ 

ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ. ʊʘʢʦʞ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʫʰʢʦʜʞʝʥʥʷ ʝʧʽʪʝʣʽʶ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝ-ʩʠʛʘʨʝʪ ʧʦʚôʷʟʘʥʽ ʟ 

ʜʽʻʶ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʘʝʨʦʟʦʣʶ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʩʪʨʝʩ ʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʩʪʨʫʢʮʽʾ ʚʽʡʯʘʩʪʦʛʦ 

ʝʧʽʪʝʣʽʶ, ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʫʢʦʮʠʣʽʘʨʥʦʛʦ ʢʣʽʨʝʥʩʫ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʩʣʠʟʫ ʫ 

ʙʨʦʥʭʽʦʣʘʭ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʫʰʢʦʜʞʝʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʟ 

ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ, IL-1ɓ, ʎʆɻ-2 ʪʘ ROS. ʎʽ ʟʤʽʥʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʫ ʪʢʘʥʠʥʘʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʝ-ʩʠʛʘʨʝʪ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʙʨʦʥʭʽʦʣʽʪʫ, ʘ ʧʨʝʥʘʪʘʣʴʥʘ ʪʘ ʧʦʩʪʥʘʪʘʣʴʥʘ ʝʢʩʧʦʟʠʮʽʷ ʥʽʢʦʪʠʥʫ ʜʦʜʘʪʢʦʚʦ 

ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫ ʜʽʪʝʡ. ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʯʽʪʢʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝ-ʩʠʛʘʨʝʪ ʪʘ 

ʩʪʫʧʝʥʝʤ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʟʦʟʘʣʝʞʥʠʡ ʭʘʨʘʢʪʝʨ ʾʭ 

ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʝ-ʩʠʛʘʨʝʪ ʩʝʨʝʜ ʤʦʣʦʜʽ, 

ʮʝ ʩʪʘʥʦʚʠʪʴ ʩʝʨʡʦʟʥʫ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʫ ʧʨʦʙʣʝʤʫ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʥʘʩʣʽʜʢʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ʉʫʤʠ, ʋʢʨʘʾʥʘ 

cherry120488@gmail.com 

ɺʩʪʫʧ. ɯʥʪʝʨʚʘʣʴʥʝ ʛʦʣʦʜʫʚʘʥʥʷ ï ʬʝʥʦʤʝʥ ʜʽʻʪʦʣʦʛʽʾ ʍʍɯ ʩʪʦʣʽʪʪʷ. ʁʦʛʦ 

ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ ʩʴʦʛʦʜʥʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʘʭ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʙʽʙʣʽʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ 

ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʥʘ ʪʝʤʫ ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ ʱʫʨʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʠ ʧʨʦʚʝʣʠ ʧʦʰʫʢ ʧʫʙʣʽʢʘʮʽʡ ʟ ʧʦʜʘʣʴʰʠʤ 

ʙʽʙʣʽʦʤʝʪʨʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ 

çʽʥʪʝʨʚʘʣʴʥʝ ʛʦʣʦʜʫʚʘʥʥʷè + çʱʫʨʠè. 

https://openpublichealthjournal.com/VOLUME/11/PAGE/360/ABSTRACT/
https://doi.org/10.1016/j.toxrep.2022.06.006
https://pmc.ncbi.nlm.nih.gov/articles/PMC7590536/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/a-2161-0105
mailto:cherry120488@gmail.com
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʙʘʟʽ ʜʘʥʠʭ Scopus ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ ʟʘ 

ʧʦʻʜʥʘʥʥʷʤ ʢʣʶʯʦʚʠʭ ʩʣʽʚ çʽʥʪʝʨʚʘʣʴʥʝ ʛʦʣʦʜʫʚʘʥʥʷè + çʱʫʨʠè ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

274 ʧʫʙʣʽʢʘʮʽʾ. ʅʘʡʩʪʘʨʰʘ ʜʘʪʫʻʪʴʩʷ 1946 ʨʦʢʦʤ, ʘ ʥʘʡʥʦʚʽʰʘ 2026-ʤ. ʇʨʠʯʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʫʙʣʽʢʘʮʽʡ ʧʦʯʠʥʘʶʯʠ ʟ 2020 ʨʦʢʫ. 

ʅʘʡʧʝʨʰʠʤ ʚʠʜʘʥʥʷʤ, ʜʝ ʟôʷʚʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʨʚʘʣʴʥʦʛʦ 

ʛʦʣʦʜʫʚʘʥʥʷ ʥʘ ʱʫʨʘʭ ʙʫʚ çBritish Journal of Nutritionè, ʘ ʥʘʡʙʽʣʴʰʦʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʙʨʘʣʦ ʚʠʜʘʥʥʷ çNutrientsè.  

ɹʽʣʴʰʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʦʨʠʛʽʥʘʣʴʥʠʭ ʩʪʘʪʝʡ (90.1%), ʧʨʦʪʝ 

ʪʘʢʦʞ ʥʘʷʚʥʽ ʦʛʣʷʜʠ (6,6%), ʨʦʟʜʽʣʠ ʢʥʠʞʦʢ (1,1%) ʪʘ ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʡ 

(0,4%). ʅʘʡʙʽʣʴʰʝ ʨʦʙʽʪ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʮʷʤʠ ʟʽ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ 

ɸʤʝʨʠʢʠ (M. Mattson) ʪʘ ʊʫʨʝʯʯʠʥʠ (Ceylani T., Teker H.T.). 

ɿʘ ʛʘʣʫʟʟʶ ʟʥʘʥʴ ʨʦʙʦʪʠ ʚʽʜʥʦʩʠʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʜʦ çʄʝʜʠʮʠʥʠè (30,6%), ʘ 

ʪʘʢʦʞ ʜʦ çɹʽʦʭʽʤʽʾ, ʛʝʥʝʪʠʢʠ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾè (21,7%), 

çʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢè (8,1%) ʪʘ ʽʥʰʠʭ.  

ɺʠʩʥʦʚʢʠ. ɿʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ ʥʘ ʱʫʨʽʚ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ.  

 

ʈɸʂ ɽʅɼʆʄɽʊʈɯʖ: ʇʈʆɻʅʆɿ ʈʀɿʀʂʋ ɿɸ ʇʆʂɸɿɸʅʅʗʄʀ ɼʆ 

ɼɯɸɻʅʆʉʊʀʏʅʆɰ ɻɯʉʊɽʈʆʉʂʆʇɯɰ 

ɻʥʝʥʥʘ ɺ.ʆ., ʄʠʨʦʥʦʚʘ ɼ.ʂ., ɼʝʤôʷʥʝʥʢʦ ɸ.ʆ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ,  

ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

valentina.gnenna@gmail.com, bbkujnn@ukr.net 

ɺʩʪʫʧ. ɿʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʪʽʣʘ ʤʘʪʢʠ (ɿʅʊʄ) ʟʘʡʤʘʶʪʴ 6-ʪʝ ʤʽʩʮʝ ʚ 

ʩʪʨʫʢʪʫʨʽ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ (ʈɽ) (ʩʝʨʝʜ ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ ʨʘʢʫ ʫ ʞʽʥʦʢ 2012 ʨ.) 

ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚʠʜʽʚ ʨʘʢʫ ʫ ʞʽʥʦʢ ʽ 15-ʪʝ ï ʩʝʨʝʜ ʚʩʽʭ ʚʠʜʽʚ 

ʨʘʢʫ. ʋ 2018 ʨ. ʚ ʩʚʽʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 382 069 ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ; ɿʅʊʄ ʙʫʣʠ 2-ʤ 

ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʪʠʧʦʤ ʈɽ ʠ ʟʘʡʤʘʣʠ 4-ʪʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʞʽʥʦʯʦʾ 

mailto:valentina.gnenna@gmail.com
mailto:bbkujnn@ukr.net
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ʩʤʝʨʪʥʦʩʪʽ ʚ ʥʘʩʣʽʜʦʢ ʈɽ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʫ 2040 ʨ. ʩʤʝʨʪʥʽʩʪʴ ʚ ʥʘʩʣʽʜʦʢ ʈɽ 

ɿʅʊʄ ʟʨʦʩʪʝ ʙʽʣʴʰʝ ʥʽʞ ʚ ʜʚʦ̒. ɺʠʚʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ, 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫ ʈɽ ʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʞʽʥʦʢ ʜʦʟʚʦʣʷʻ 

ʫʜʦʩʢʦʥʘʣʠʪʠ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʽʜʭʦʜʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʣʽʢʫʚʘʥʥʷ ʡ ʨʦʟʨʦʙʠʪʠ 

ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʝʨʝʙʽʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʈɽ ʫ ʞʽʥʦʢ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʩʫʧʫʪʥʽ ʧʘʪʦʣʦʛʽʾ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʦʛʥʦʟ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ: 

Google Scholar, Web of Science, PubMed, Science Direct, ʢʥʠʛ Health-related risk 

factors for falls among early post-menopausal women, ʩʪʘʪʝʡ Endometrial Cancer 

Risk Prediction According to Indication of Diagnostic Hysteroscopy in Post-

Menopausal Women, Endometrial Cancer in Pre-Menopausal Women and Younger: 

Risk Factors and Outcome. ʄʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʘʥʘʣʽʟ, ʩʠʥʪʝʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʈɽ ʚ ʞʽʥʦʢ ʨʽʟʥʦʛʦ 

ʚʽʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ FIGO (International Federation of Gynecology 

and Obstetrics) ʽ ɺʆʆɿ (IJGO, ʙ.ʜ.) ʈɽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʽ ʪʠʧʠ. ʊʠʧ I 

ʥʘʡʯʘʩʪʽʰʠʡ, 70ï80% ʚʠʧʘʜʢʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʛʽʧʝʨʝʩʪʨʦʛʝʥʽʻʶ (ʦʞʠʨʽʥʥʷ, 

ʙʝʟʧʣʽʜʜʷ, ʨʘʥʥʽʡ ʤʝʥʘʨʭʝ) ï ʤʘʻ ʩʧʨʠʷʪʣʠʚʽʰʠʡ ʧʝʨʝʙʽʛ, ʯʘʩʪʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʘʪʠʧʦʚʦʶ ʛʽʧʝʨʧʣʘʟʽʻʶ (ɸɻ) ʝʥʜʦʤʝʪʨʽʶ (ɻɽ). ʊʠʧ II ʘʛʨʝʩʠʚʥʽ ʚʘʨʽʘʥʪʠ: 

ʩʝʨʦʟʥʠʡ, ʩʚʽʪʣʦʢʣʽʪʠʥʥʠʡ, ʟʣʦʷʢʽʩʥʘ ʤʶʣʣʝʨʦʚʘ ʧʫʭʣʠʥʘ ï ʚʠʥʠʢʘʶʪʴ ʫ 

ʘʪʨʦʬʽʯʥʦʤʫ ʝʥʜʦʤʝʪʨʽʾ, ʯʘʩʪʽʰʝ ʫ ʧʝʨʽʦʜ ʢʣʽʤʘʢʩʫ. ʋ ʞʽʥʦʢ ʚ ʧʝʨʽʦʜ 

ʧʨʝʤʝʥʦʧʘʫʟʠ 99.2% ʟʽ 100% ʚʠʧʘʜʢʽʚ I ʪʠʧ (ʜʦʙʨʝ ʧʨʦʛʥʦʟʦʚʘʥʠʡ). ʃʠʰʝ 0.8% 

ʤʘʶʪʴ II ʪʠʧ (ʩʚʽʪʣʦʢʣʽʪʠʥʥʠʡ ʨʘʢ) (WHO, 2020). ʇʫʭʣʠʥʠ ʟʘʟʚʠʯʘʡ ʜʦʙʨʝ ʘʙʦ 

ʧʦʤʽʨʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ, ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʩʫʧʫʪʥʷ ɻɽ, ʤʦʞʣʠʚʘ ʣʽʤʬʦ-

ʚʘʩʢʫʣʷʨʥʘ ʽʥʚʘʟʽʷ ï ʫ 18.3% ʚʠʧʘʜʢʽʚ. ʉʠʥʭʨʦʥʥʽ ʧʫʭʣʠʥʠ ʷʻʯʥʠʢʽʚ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʨʽʜʢʦ (5.6%). ɭ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʧʦʷʚʠ ʈɽ: ʨʝʧʨʦʜʫʢʪʠʚʥʽ, 

ʛʦʨʤʦʥʘʣʴʥʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʩʧʘʜʢʦʚʽ ʭʚʦʨʦʙʠ ʪʘ ʽʥʰʽ ʯʠʥʥʠʢʠ, ʪʘʢʽ 
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ʷʢ ʘʥʦʚʫʣʷʪʦʨʥʽ ʮʠʢʣʠ, ʚʧʣʠʚ ʝʩʪʨʦʛʝʥʽʚ ʙʝʟ ʧʨʦʪʠʜʽʾ ʧʨʦʛʝʩʪʠʥʽʚ ʽ ʪ. ʽʥ. 95% 

ʧʘʮʽʻʥʪʦʢ ʤʘʶʪʴ ʘʥʦʤʘʣʴʥʫ ʤʘʪʢʦʚʫ ʢʨʦʚʦʪʝʯʫ (ɸʄʂ) ʧʝʨʝʜ ʜʽʘʛʥʦʟʦʤ, ʨʝʰʪʘ ï 

ʟ ʙʝʟʩʠʤʧʪʦʤʠʤ ʧʨʦʪʽʢʘʥʥʷʤ ʭʚʦʨʦʙʠ. ʈʠʟʠʢ ʨʦʟʚʠʪʢʫ ʈɽ ʪʘ ɸɻ ʦʮʽʥʶʶʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʘʟʘʥʴ ʜʦ ʛʽʩʪʝʨʦʩʢʦʧʽʾ: ɸʄʂ, ʧʦʪʦʚʱʝʥʠʡ ʝʥʜʦʤʝʪʨʽʡ 

(ʊɽ Ó 4 ʤʤ) ʪʘ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ. ʋ ʞʽʥʦʢ ʟ ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʨʽʛ ʪʦʚʱʠʥʠ ʝʥʜʦʤʝʪʨʽʶ (ʊɽ) ʽ ʘʥʘʣʽʟʫʶʪʴ ʚʧʣʠʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ (ʛʽʧʝʨʪʝʥʟʽʷ, ʜʽʘʙʝʪ, ʦʞʠʨʽʥʥʷ, ʛʦʨʤʦʥʘʣʴʥʘ ʪʝʨʘʧʽʷ) ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʈɽ. ɿʦʣʦʪʠʡ ʩʪʘʥʜʘʨʪ ʜʽʘʛʥʦʩʪʠʢʠ ï ʛʽʩʪʝʨʦʩʢʦʧʽʷ ʟ ʙʽʦʧʩʽʻʶ 

ʝʥʜʦʤʝʪʨʽʶ, ʘʣʝ ʮʝʡ ʤʝʪʦʜ ʽʥʚʘʟʠʚʥʠʡ, ʜʦʨʦʛʠʡ ʽ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʘʩʦʚʦʛʦ 

ʩʢʨʠʥʽʥʛʫ, ʪʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʚʠʦʢʨʝʤʣʝʥʥʶ ʛʨʫʧ ʚʠʩʦʢʦʛʦ 

ʨʠʟʠʢʫ, ʫ ʷʢʠʭ ʦʙʩʪʝʞʝʥʥʷ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ. ɭ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʟʘ ʊɽ: 

ʟ ʊɽ Ó 4 ʤʤ ̔ ɸʄʂ, ʚ ʷʢʠʭ ʊɽ < 4 ʤʤ, ʪʘ ʞʽʥʢʠ ʟ ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ ʚ ʷʢʠʭ ʊɽ Ó 4 ʤʤ. (Giannella et al., 2014; Kim et al., 2015). ɻʽʩʪʝʨʦʩʢʦʧʽʷ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʝʥʜʦʤʝʪʨʽʶ ʪʘ ʚʠʢʦʥʘʪʠ 

ʧʨʠʮʽʣʴʥʫ ʙʽʦʧʩʽʶ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʟʦʨʫ. ɰʾ ʤʝʪʦʶ ʻ ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʜʨʘʢʦʚʠʭ 

(ʘʪʠʧʦʚʘ ʛʽʧʝʨʧʣʘʟʽʷ) ʪʘ ʟʣʦʷʢʽʩʥʠʭ ʟʤʽʥ ʝʥʜʦʤʝʪʨʽʶ, ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ 

ʫʨʘʞʝʥʥʷ ʪʘ ʚʠʙʽʨ ʧʦʜʘʣʴʰʦʾ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʛʽʩʪʝʨʦʩʢʦʧʽʾ 

ʝʥʜʦʤʝʪʨʽʡ ʦʮʽʥʶʶʪʴ ʟʘ ʪʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʢʦʣʽʨ (ʨʦʞʝʚʠʡ, ʙʣʽʜʠʡ, 

ʞʦʚʪʫʚʘʪʠʡ, ʯʝʨʚʦʥʠʡ ʧʨʠ ʛʽʧʝʨʝʤʽʾ), ʩʪʨʫʢʪʫʨʘ (ʛʣʘʜʢʘ, ʟʝʨʥʠʩʪʘ, ʧʦʣʽʧʦʾʜʥʘ, 

ʧʘʧʽʣʷʨʥʘ, ʚʦʨʩʠʥʯʘʩʪʘ), ʩʫʜʠʥʥʠʡ ʤʘʣʶʥʦʢ (ʨʝʛʫʣʷʨʥʠʡ ʘʙʦ ʧʘʪʦʣʦʛʽʯʥʠʡ), 

ʥʘʷʚʥʽʩʪʴ ʥʝʢʨʦʟʫ, ʚʠʨʘʟʦʢ ʯʠ ʢʨʦʚʦʪʦʯʠʚʠʭ ʜʽʣʷʥʦʢ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʫʪʚʦʨʝʥʴ 

- ʧʦʣʽʧʽʚ, ʛʽʧʝʨʧʣʘʟʽʾ ʯʠ ʧʫʭʣʠʥ. ɼʣʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʦʮʽʥʢʠ ʛʽʩʪʝʨʦʩʢʦʧʽʯʥʠʭ 

ʟʤʽʥ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʠʩʪʝʤʘ HYCA (Hysteroscopic Classification of 

Endometrial Changes). 

ʆʩʥʦʚʥʠʡ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʈɽ ï ʛʽʩʪʝʨʝʢʪʦʤʽʷ ʟ ʜʚʦʙʽʯʥʦʶ ʘʜʥʝʢʩʝʢʪʦʤʽʻʶ, 

ʷʢʝ ʤʦʞʝ ʜʦʧʦʚʥʶʚʘʪʠʩʷ ʣʽʤʬʦʜʝʥʝʢʪʦʤʽʻʶ ʪʘ ʦʤʝʥʪʝʢʪʦʤʽʻʶ. ɼʣʷ ʤʦʣʦʜʠʭ 

ʞʽʥʦʢ, ʷʢʽ ʭʦʯʫʪʴ ʟʙʝʨʝʛʪʠ ʬʝʨʪʠʣʴʥʽʩʪʴ, ʻ ʢʦʥʩʝʨʚʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ, ʷʢʝ 

ʧʦʢʘʟʘʥʝ ʣʠʰʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʘʢʫ: ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʝʛʝʩʪʠʥʠ, ʧʨʦʤʝʥʝʚʘ 

ʪʝʨʘʧʽʷ, ʭʽʤʽʦʪʝʨʘʧʽʷ, ʛʦʨʤʦʥʦʪʝʨʘʧʽʷ, ʪʘʨʛʝʪʥʘ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʷ ʟ ʨʝʛʫʣʷʨʥʦʶ 
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ʛʽʩʪʝʨʦʩʢʦʧʽʻʶ ʪʘ ʙʽʦʧʩʽʻʶ. 

ɺʠʩʥʦʚʢʠ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʬʦʨʤʠ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ ʟʘʣʝʞʥʽ ʚʽʜ ʚʽʢʫ ʞʽʥʦʢ. 

ɽʥʜʦʤʝʪʨʽʦʾʜʥʽ ʬʦʨʤʠ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ ʻ ʪʠʧʦʚʠʤ ʜʣʷ ʞʽʥʦʢ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 

ʅʝʝʥʜʦʤʝʪʨʽʦʾʜʥʽ ʬʦʨʤʠ ʨʘʢʫ ʙʽʣʴʰ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʞʽʥʦʢ ʢʣʽʤʘʢʪʝʨʠʯʥʦʛʦ ʚʽʢʫ. 

ʆʩʥʦʚʥʽ ʝʪʽʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ï ʧʦʯʘʪʦʢ ʤʝʥʦʧʘʫʟʠ: ʙʝʟʧʣʽʜʜʷ, ʛʦʨʤʦʥʘʣʴʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʤʝʪʘʙʦʣʽʯʥʽ ʭʚʦʨʦʙʠ ʠ ʛʝʥʝʪʠʯʥʽ ʘʥʦʤʘʣʽʾ, ʩʧʘʜʢʦʚʽʩʪʴ. ɼʽʘʛʥʦʟ 

ʩʪʘʚʠʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ (ʢʨʦʚʦʪʝʯʽ (ʦʩʥʦʚʥʠʡ ʩʠʤʧʪʦʤ), 

ʘʙʜʦʤʽʥʘʣʴʥʽ ʙʦʣʽ) ʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʈʠʟʠʢ ʨʦʟʚʠʪʢʫ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ ʪʘ ʘʥʦʤʘʣʴʥʦʾ ʛʽʧʝʨʧʣʘʟʽʾ 

ʦʮʽʥʶʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʘʟʘʥʴ ʜʦ ʛʽʩʪʝʨʦʩʢʦʧʽʾ: ʘʥʦʤʘʣʴʥʘ ʤʘʪʢʦʚʘ ʢʨʦʚʦʪʝʯʘ, 

ʧʦʪʦʚʱʝʥʠʡ ʝʥʜʦʤʝʪʨʽʡ (ʊɽ Ó 4 ʤʤ) ʪʘ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ. ʋ ʞʽʥʦʢ ʟ 

ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʧʝʨʝʙʽʛʦʤ ʚʠʟʥʘʯʘʶʪʴ ʧʦʨʽʛ ʪʦʚʱʠʥʠ ʝʥʜʦʤʝʪʨʽʶ ʽ ʘʥʘʣʽʟʫʶʪʴ 

ʚʧʣʠʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ʇʨʦʛʥʦʟ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʥʦʞʠʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ ʽʟ ʥʠʭ ï ʨʦʟʤʽʨ ʧʫʭʣʠʥʠ, ʾʾ ʪʦʚʱʠʥʘ, 

ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ ʽ ʨʽʚʝʥʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʥʘ ʷʢʽʡ ʩʪʘʜʽʾ ʚʠʷʚʣʝʥʦ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʫʭʣʠʥʠ ʚ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʽ ʥʘʷʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʤʝʪʘʩʪʘʟ. 

ʃʽʢʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʭʽʨʫʨʛʽʯʥʽʭ ʤʝʪʦʜʽʚ, ʧʨʦʤʝʥʝʚʦʾ ʽ ʭʽʤʽʦʪʝʨʘʧʽʾ, ʱʦ 

ʜʘʻ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʡ ʰʘʥʩ ʥʘ ʚʠʣʽʢʦʚʫʚʘʥʥʷ. 
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ɺcʪʫʧ. ʆʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʘ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʭʽʤʽʦʪʝʨʘʧʽʷ, ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʪʘ ʫʨʘʞʝʥʥʷʤ ʟʜʦʨʦʚʠʭ ʪʢʘʥʠʥ. ʎʝ 

ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘʨʛʝʪʥʦʾ ʜʦʩʪʘʚʢʠ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʥʘʥʦʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ). 

ʄʝʪʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʫ ʬʘʨʤʘʢʦʣʦʛʽʾ ʜʣʷ ʪʘʨʛʝʪʥʦʾ ʜʦʩʪʘʚʢʠ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʦʮʽʥʠʪʠ ʾʭʥʽ ʧʝʨʝʚʘʛʠ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʝʨʘʧʽʾ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʣʽʢʫʚʘʥʥʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʪʘ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʾ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ: PubMed, Elsevier, Scopus. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʥʦʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ï ʮʝ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʷʢ ʥʦʩʽʾʚ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ. ɰʭ ʛʦʣʦʚʥʘ ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ ʟʤʝʥʰʝʥʥʽ 

ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʥʘ ʟʜʦʨʦʚʽ ʢʣʽʪʠʥʠ, ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʤʘʣʦʨʦʟʯʠʥʥʠʭ 

https://doi.org/10.1016/j.tjog.2013.10.043
mailto:katerin.dobra06@gmail.com
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ʧʨʝʧʘʨʘʪʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʪʘʨʛʝʪʥʽʡ ʜʦʩʪʘʚʮʽ. ʆʩʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʨʘʥʩʧʦʨʪʽ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʫ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʘʢʠʤʠ ʰʣʷʭʘʤʠ: ʧʘʩʠʚʥʠʤ 

(ʧʽʜʚʠʱʝʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʟʘʪʨʠʤʢʘ), ʘʢʪʠʚʥʠʤ (ʤʦʜʠʬʽʢʘʮʽʷ ʯʘʩʪʠʥʦʢ ʜʣʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ) ʪʘ ʤʘʛʥʽʪʥʠʤ(ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ) (Islam et al., 2025; Holder et al., 2023). 

ɭ ʪʘʢʽ ʛʦʣʦʚʥʽ ʛʨʫʧʠ ʥʘʥʦʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ: ʣʽʧʦʩʦʤʘʣʴʥʽ, 

ʧʦʣʽʤʝʨʥʽ, ʙʽʣʢʦʚʽ, ʤʝʪʘʣʝʚʽ/ʥʝʦʨʛʘʥʽʯʥʽ, ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʦʾ ʜʽʾ, ʢʦʤʙʽʥʦʚʘʥʽ, 

ʚʽʨʫʩʦʧʦʜʽʙʥʽ (Sun et al., 2023). ʇʨʝʧʘʨʘʪ ʤʦʞʥʘ ʦʬʽʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ 

ʧʽʩʣʷ ʩʭʚʘʣʝʥʥʷ EMA (European Medicines Agency), ʱʦ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ (EMA, ʙ.ʜ.). ɼʦ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʚʽʜʥʦʩʷʪʴ ï 

Doxyl / Caelyx, ʪʘʨʛʝʪʥʠʡ ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʜʦʢʩʦʨʫʙʽʮʠʥ ʟ Peg-ʧʦʢʨʠʪʪʷʤ 

(ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʽʟʘʮʽʻʶ), ʪʦʙʪʦ çʤʘʩʢʫʚʘʥʥʷè ʥʘʥʦʯʘʩʪʠʥʦʢ, ʱʦ ʥʘʜʘʻ ʪʘʢʽ 

ʧʝʨʝʚʘʛʠ ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʦʚʞʝʥʥʷ ʮʠʨʢʫʣʷʮʽʾ ʚ ʢʨʦʚʽ, ʟʤʝʥʰʝʥʥʷ ʢʣʽʨʝʥʩʫ ʪʘ 

ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʩʪʽ, ʪʦʤʫ ʮʝʡ ʧʨʝʧʘʨʘʪ ʚʚʘʞʘʶʪʴ çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè (Gabizon 

et al., 2025). ʊʘʢʦʞ ʜʝʢʽʣʴʢʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʥʘʥʦʧʨʝʧʘʨʘʪʽʚ ʟ ʾʭʥʴʦʶ ʪʨʦʧʥʽʩʪʶ 

ʜʦ ʧʝʚʥʠʭ ʧʫʭʣʠʥ: Ambraxane ï ʨʘʢ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʨʘʢ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, 

Vyxeos ï ʛʦʩʪʨʘ ʤʽʻʣʦʾʜʥʘ ʣʝʡʢʝʤʽʷ (AML), Tisotumab vedotin (TivdakÈ) ï 

ʨʝʮʠʜʠʚʫʶʯʠʠʡ ʘʙʦ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʨʘʢ ʰʠʡʢʠ ʤʘʪʢʠ (ʈʐʄ). ʇʝʨʝʚʘʛʠ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʷʛʘʶʪʴ ʚ ʧʦʢʨʘʱʝʥʥʽ ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ ʫ ʧʫʭʣʠʥʫ 

ʙʝʟ ʪʦʢʩʠʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ ʪʝʨʘʧʽʻʶ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʥʘʥʦʯʘʩʪʠʥʢʠ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʫ ʪʘʨʛʝʪʥʽʡ 

ʜʦʩʪʘʚʮʽ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʙʽʨʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʫ 

ʧʫʭʣʠʥʘʭ, ʟʤʝʥʰʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ. ʉʭʚʘʣʝʥʽ 

EMA (European Medicines Agency) ʥʘʥʦʧʨʝʧʘʨʘʪʠ ʚʞʝ ʜʦʚʝʣʠ ʩʚʦʶ ʢʣʽʥʽʯʥʫ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ, ʘ ʧʦʜʘʣʴʰʠʠʡ ʨʦʟʚʠʪʦʢ ʥʘʥʦʬʘʨʤʘʢʦʣʦʛʽʾ ʬʦʨʤʫʻ ʦʩʥʦʚʫ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ. 



VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

134 

ʃʽʪʝʨʘʪʫʨʘ 

1. Islam, S., Ahmed, M. M. S., Islam, M. A., Hossain, N., & 

Chowdhury, M. A. (2025). Advances in nanoparticles in targeted drug delivery ï A 

review. Results in Surfaces and Interfaces, 100529. 

https://doi.org/10.1016/j.rsurfi.2025.100529 

2. Holder, J. E., Ferguson, C., Oliveira, E., Lodeiro, C., Trim, C. M., 

Byrne, L. J., Bertolo, E., & Wilson, C. M. (2023). The use of nanoparticles for targeted 

drug delivery in non-small cell lung cancer. Frontiers in Oncology, 13, 

Article 1154318. https://doi.org/10.3389/fonc.2023.1154318 

3. Sun, L., Liu, H., Ye, Y., Lei, Y., Islam, R., Tan, S., Tong, R., 

Miao, Y.-B., & Cai, L. (2023). Smart nanoparticles for cancer therapy. Signal 

Transduction and Targeted Therapy, 8(1). https://doi.org/10.1038/s41392-023-01642-x 

4. European Medicines Agency (EMA). (ʙ.ʜ.). How EMA evaluates 

medicines for human use. ʆʪʨʠʤʘʥʦ ʟ https://www.ema.europa.eu/en/about-us/what-

we-do/authorisation-medicines/how-ema-evaluates-medicines-human-use 

5. Gabizon, A. A., Gabizon-Peretz, S., Modaresahmadi, S., & 

La-Beck, N. M. (2025). Thirty years from FDA approval of pegylated liposomal 

doxorubicin (Doxil/Caelyx): An updated analysis and future perspective. BMJ 

Oncology, 4(1), Article e000573. https://doi.org/10.1136/bmjonc-2024-000573 

 

ɹɯʆʉʀʄɯʃʗʈʀ ʊɸ ɹɯʆʃʆɻɯʏʅɯ ʇʈɽʇɸʈɸʊʀ : ʅʆɺɸ ɽʈɸ 

ʌɸʈʄɸʂʆʊɽʈɸʇɯɰ 

ɼʦʙʦʰ ɺ.ɼ., ɻʨʠʛʘ ɺ.ɯ. 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

mf.dobosh.valeriia@student.uzhnu.edu.ua 

ɺʩʪʫʧ. ɹʽʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘʡʤʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʪʝʨʘʧʽʾ ʘʫʪʦʽʤʫʥʥʠʭ, 

ʦʥʢʦʣʦʛʽʯʥʠʭ ʪʘ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʘʚʜʷʢʠ ʩʧʝʮʠʬʽʯʥʽʡ ʜʽʾ ʥʘ ʽʤʫʥʥʽ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʧʘʪʦʣʦʛʽʾ. ʇʨʦʪʝ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʙʤʝʞʫʻ ʾʭ ʰʠʨʦʢʝ 

ʢʣʽʥʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɹʽʦʩʠʤʽʣʷʨʠ ï ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, 

https://doi.org/10.1016/j.rsurfi.2025.100529
https://doi.org/10.3389/fonc.2023.1154318
https://doi.org/10.1038/s41392-023-01642-x
https://www.ema.europa.eu/en/about-us/what-we-do/authorisation-medicines/how-ema-evaluates-medicines-human-use
https://www.ema.europa.eu/en/about-us/what-we-do/authorisation-medicines/how-ema-evaluates-medicines-human-use
https://doi.org/10.1136/bmjonc-2024-000573
mailto:mf.dobosh.valeriia@student.uzhnu.edu.ua


VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day 

ñMedical and Biological Sciences : Interdisciplinary Aspectò 

October 15ð16, 2025 

135 

ʘʥʘʣʽʪʠʯʥʘ ʪʘ ʢʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʦʨʠʛʽʥʘʣʴʥʠʤ 

ʙʽʦʣʦʛʽʯʥʠʤ ʧʨʝʧʘʨʘʪʘʤ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʧʘʪʝʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ï 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʮʽʥʢʠ 

ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʙʽʦʩʠʤʽʣʷʨʽʚ ʫ ʩʫʯʘʩʥʽʡ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ. 

ʄʝʪʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʩʠʤʽʣʷʨʽʚ, 

ʚʠʟʥʘʯʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʬʽʣʴ ʙʝʟʧʝʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʠʛʽʥʘʣʴʥʠʤʠ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʝʪʘ-ʘʥʘʣʽʟʽʚ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʙʽʦʩʠʤʽʣʷʨʘʤ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤ ʧʨʝʧʘʨʘʪʘʤ. ɺʠʚʯʘʣʠʩʴ ʢʣʽʥʽʯʥʽ 

ʝʬʝʢʪʠ, ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʘ, ʬʘʨʤʘʢʦʜʠʥʘʤʽʢʘ, ʽʤʫʥʦʛʝʥʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ 

ʧʨʝʧʘʨʘʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɹʽʦʩʠʤʽʣʷʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ 

ʪʘ ʢʣʽʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʝʢʚʽʚʘʣʝʥʪʥʽ ʦʨʠʛʽʥʘʣʴʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʧʨʝʧʘʨʘʪʘʤ. 

ʂʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʜʽʙʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʣʽʢʫʚʘʥʥʽ 

ʨʝʚʤʘʪʠʯʥʠʭ, ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʠʭ ʪʘ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʦʙʽʯʥʽ 

ʝʬʝʢʪʠ ʙʽʦʩʠʤʽʣʷʨʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʯʽʢʫʚʘʥʦʤʫ ʧʨʦʬʽʣʶ ʦʨʠʛʽʥʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʽʩʮʝʚʽ ʪʘ ʩʠʩʪʝʤʥʽ ʨʝʘʢʮʽʾ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʨʽʚʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʩʠʤʽʣʷʨʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʬʽʥʘʥʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʧʽʜʚʠʱʫʻ ʜʦʩʪʫʧʥʽʩʪʴ 

ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. 

ɺʠʩʥʦʚʢʠ. ɹʽʦʩʠʤʽʣʷʨʠ ʻ ʝʬʝʢʪʠʚʥʦʶ ʪʘ ʙʝʟʧʝʯʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ 

ʦʨʠʛʽʥʘʣʴʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʧʨʝʧʘʨʘʪʘʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʙʽʦʩʠʤʽʣʷʨʽʚ ʫ ʢʣʽʥʽʯʥʫ 

ʧʨʘʢʪʠʢʫ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʪʫʧʥʦʩʪʽ ʪʝʨʘʧʽʾ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 
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ɺʩʪʫʧ. ʉʫʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ ʨʝʚʤʘʪʦʾʜʥʦʛʦ ʘʨʪʨʠʪʫ (ʈɸ) ʩʪʘʚʠʪʴ ʟʘ ʤʝʪʫ 

ʜʦʩʷʛʥʝʥʥʷ ʡʦʛʦ ʨʝʤʽʩʽʾ ʘʙʦ ʥʠʟʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʨʷʜʫ ʽʥʜʝʢʩʽʚ ʘʢʪʠʚʥʦʩʪʽ ʈɸ, ʟʦʢʨʝʤʘ, ʽʥʜʝʢʩʫ ʢʣʽʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(CDAI) (Smolen et al., 2022). 

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʣʽʢʫʚʘʥʥʷ ʈɸ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

¶ ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʈɸ ʷʢʥʘʡʰʚʠʜʰʝ. 

¶ ʅʘʣʝʞʥʘ ʦʮʽʥʢʘ ʘʢʪʠʚʥʦʩʪʽ ʈɸ (ʥʠʟʴʢʘ ʘʙʦ ʧʦʤʽʨʥʘ ʯʠ ʚʠʩʦʢʘ). 

¶ ʉʪʘʨʪ ʪʝʨʘʧʽʾ ʙʘʟʠʩʥʠʤʠ ʧʨʦʪʠʨʝʚʤʘʪʠʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ɹʇʈʇ) 

ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʈɸ. 

¶ ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ ʧʝʨʽʦʜ ʽʥʜʫʢʮʽʾ ʝʬʝʢʪʫ ɹʇʈʇ: 

ʥʝʩʪʝʨʦʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ï ʧʨʠ ʥʠʟʴʢʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ 

ʩʠʩʪʝʤʥʦ ʪʘ/ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʦ ï ʧʨʠ ʧʦʤʽʨʥʽʡ ʪʘ ʚʠʩʦʢʽʡ ʘʢʪʠʚʥʦʩʪʽ. 

¶ ʆʮʽʥʢʘ ʘʢʪʠʚʥʦʩʪʽ ʈɸ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 3-ʭ ʤʽʩʷʮʽʚ ʚʽʜ ʧʦʯʘʪʢʫ 

ʧʨʠʟʥʘʯʝʥʥʷ ɹʇʈʇ: 

- ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʘʧʽʾ ʟʘ ʫʤʦʚʠ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʣʽʢʫʚʘʥʥʷ ʪʘ ʡʦʛʦ 

ʟʘʜʦʚʽʣʴʥʽʡ ʧʝʨʝʥʦʩʠʤʦʩʪʽ 

- ʧʝʨʝʛʣʷʜ ʪʝʨʘʧʽʾ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʣʽʢʫʚʘʥʥʷ ʪʘ/ʘʙʦ ʧʦʛʘʥʽʡ 

ʡʦʛʦ ʧʝʨʝʥʦʩʠʤʦʩʪʽ (ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʧʨʝʧʘʨʘʪʽʚ, ʧʝʨʝʭʽʜ ʥʘ ʽʥʰʽ ɹʇʈʇ, ʧʦʯʘʪʦʢ 

https://www.ema.europa.eu/en/documents/leaflet/%20biosimilars-eu-information-guide-healthcare-professionals_en.pdf
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ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ). 

ɹʇʈʇ ʜʣʷ ʩʪʘʨʪʦʚʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʧʦʤʽʨʥʽʡ ʪʘ ʚʠʩʦʢʽʡ ʘʢʪʠʚʥʦʩʪʽ ʈɸ ʟʘʟʚʠʯʘʡ 

ʻ ʤʝʪʦʪʨʝʢʩʘʪ (ʄʊʍ), ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʣʽʢʫʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷ ʽʥʰʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ɹʇʈʇ (ʣʝʬʣʫʥʦʤʽʜ, 

ʩʫʣʴʬʘʩʘʣʘʟʠʥ), ʪʘʨʛʝʪʥʠʭ ɹʇʈʇ (ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʨʽʟʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʽʾ), 

ʮʽʣʴʦʚʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ɹʇʈʇ (ʽʥʛʽʙʽʪʦʨʽʚ ʷʥʫʩ-ʢʽʥʘʟʠ) ʘʙʦ ʧʝʨʝʭʽʜ ʥʘ ʥʠʭ (Smolen 

et al., 2022). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ  ʜʦʩʷʛʪʠ 

ʮʽʣʝʡ ʣʽʢʫʚʘʥʥʷ ʈɸ. 

ʄʝʪʘ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ Kubo ʽ ʩʧʽʚʘʚʪ. (2025) ʱʦʜʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ ʈɸ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʰʢʦʜʞʘʪʠ ʜʦʩʷʛʥʝʥʥʶ ʮʽʣʝʡ ʣʽʢʫʚʘʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʟʛʣʷʥʫʪʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʬʽʣʷʭ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ 2 916 ʧʘʮʽʻʥʪʽʚ ʟ ʈɸ ʚ ʧʝʨʽʦʜ ʟ 

2003 ʧʦ 2022 ʨʽʢ (Kubo et al., 2025). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʯʘʩʦʤ 

ʜʝʤʦʛʨʘʬʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟʤʽʥʶʚʘʣʠʩʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʯʠʩʴ ʟʙʽʣʴʰʝʥʥʷʤ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ, ʙʽʣʴʰ ʨʘʥʥʽʤ ʧʦʯʘʪʢʦʤ ʧʨʠʡʦʤʫ ʪʘʨʛʝʪʥʠʭ ɹʇʈʇ ʪʘ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʯʘʩʪʦʪʠ ʩʫʧʫʪʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ MTX. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʨʝʤʽʩʽʾ, ʚʠʤʽʨʷʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ CDAI, ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʚ ʟ 2003 ʧʦ 2013 ʨʽʢ, ʘ ʧʦʪʽʤ ʟʥʠʞʫʚʘʚʩʷ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʚʦʛʦ ʧʽʢʫ ʚ 2013 

ʨʦʮʽ. ɼʦ 2021 ʨʦʢʫ ʚʽʥ ʧʦʚʝʨʥʫʚʩʷ ʜʦ ʪʦʛʦ ʞ ʨʽʚʥʷ, ʱʦ ʡ ʫ 2009 ʨʦʮʽ. ʈʝʟʫʣʴʪʘʪʠ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʘʢʪʦʨʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʝʤʽʩʽʾ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ CDAI ʧʽʩʣʷ 1 ʨʦʢʫ ʣʽʢʫʚʘʥʥʷ, ʚʢʣʶʯʘʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ MTX ʫ ʜʦʟʽ 

10 ʤʛ/ʪʠʞʜʝʥʴ ʘʙʦ ʚʠʱʝ, ʧʨʦʪʝ ʟ 2011 ʨʦʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ MTX ʟʤʝʥʰʠʣʦʩʷ. 

ɼʦʩʣʽʜʥʠʢʠ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʛʨʝʩ ʫ ʣʽʢʫʚʘʥʥʽ ʪʘ 

ʩʪʨʘʪʝʛʽʷʭ ʨʘʥʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʨʽʚʝʥʴ ʢʣʽʥʽʯʥʦʾ ʨʝʤʽʩʽʾ ʨʝʚʤʘʪʦʾʜʥʦʛʦ ʘʨʪʨʠʪʫ ʥʝ 

ʜʝʤʦʥʩʪʨʫʻ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ. ɼʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʮʴʦʤʫ, 

ʥʘʣʝʞʠʪʴ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʄʊʍ. 
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ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʨʘʟʽ ʥʝ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʣʽʢʫʚʘʥʥʷ ʈɸ ʤʦʥʦʪʝʨʘʧʽʻʶ ʄʊʍ 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʧʦʯʘʪʦʢ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ, ʘ ʥʝ ʧʝʨʝʭʽʜ ʥʘ ʪʘʨʛʝʪʥʽ ɹʇʈʇ 

ʪʘ/ʘʙʦ ʮʽʣʴʦʚʽ ʩʠʥʪʝʪʠʯʥʽ ɹʇʈʇ. 
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ɺʩʪʫʧ. ʅʘʡʯʘʩʪʽʰʠʤ ʘʥʘʪʦʤʽʯʥʠʤ ʚʘʨʽʘʥʪʦʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʨʪʝʨʽʾ 

ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ (ɸɾʄ) ʻ ʚʩʝʨʝʜʠʥʽ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ (ʪʨʠʢʫʪʥʠʢ 

Callot) ʟ ʙʘʩʝʡʥʫ ʧʨʘʚʦʾ ʧʝʯʽʥʢʦʚʦʾ ʘʨʪʝʨʽʾ (Gupta et al., 2023). ʆʜʥʘʢ, ʽʩʥʫʶʪʴ 

ʟʥʘʯʥʽ ʨʦʟʙʽʞʥʽʩʪʴ ʜʘʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʩʪʦʩʦʚʥʦ ʾʾ ʘʥʘʪʦʤʽʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʘ ʚ 1,5ï

3,5% ʥʘʫʢʦʚʮʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ɸɾʄ (Ekwesianya et al., 2025; Asghar 

et al., 2024). ʅʘʫʢʦʚʮʽ ʧʝʨʝʢʦʥʣʠʚʦ ʜʦʚʝʣʠ ʚʧʣʠʚ ʘʥʘʪʦʤʽʯʥʦʾ ʚʘʨʽʘʮʽʾ ɸɾʄ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʯʘʩʪʦʪʠ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʚʽʜʩʦʪʦʢ ʢʦʥʚʝʨʩʽʡ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ (Ding et al., 2007). ʇʨʠ ʮʴʦʤʫ ʣʠʰʠʚʩʷ ʥʝ ʚʠʟʥʘʯʝʥʠʤ 

ʚʧʣʠʚ ʘʥʘʪʦʤʽʯʥʦʾ ʚʘʨʽʘʮʽʾ ɸɾʄ ʥʘ ʯʘʩʪʦʪʫ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʧʘʪʦʣʦʛʽʾ, ʘ ʩʘʤʝ ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʢʘʣʴʢʫʣʴʦʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʫ (ʍʂʍ). 
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ʄʝʪʘ. ɺʩʪʘʥʦʚʠʪʠ ʯʘʩʪʦʪʫ ʘʥʘʪʦʤʽʯʥʦʾ ʚʘʨʽʘʮʽʾ ʘʨʪʝʨʽʾ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʽ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʾ ʚʧʣʠʚ ʥʘ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʦʧʝʨʦʚʘʥʠʭ ʟ 

ʟʘʛʦʩʪʨʝʥʥʷʤ ʢʘʣʴʢʫʣʴʦʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʫ. 

ʄʝʪʦʜʠ ʪʘ ʤʘʪʝʨʽʘʣʠ. ʇʨʦʚʝʜʝʥʦ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 38 

ʧʘʮʽʻʥʪʽʚ ʦʧʝʨʦʚʘʥʠʭ ʟ ʧʨʠʚʦʜʫ ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʢʘʣʴʢʫʣʴʦʟʥʦʛʦ 

ʭʦʣʝʮʠʩʪʠʪʫ. ɾʽʥʢʠ ʩʢʣʘʜʘʣʠ ʙʽʣʴʰʽʩʪʴ (94,7%), ʩʝʨʝʜʥʽʡ ʚʽʢ ʙʫʚ 48Ñ7,2 ʨʦʢʽʚ. 

ɸʥʘʤʥʝʟ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 5 ʜʦ 30 ʨʦʢʽʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ ï 19Ñ6,5 ʨʦʢʽʚ. ɺʩʽ ʧʘʮʽʻʥʪʠ 

ʛʦʩʧʽʪʘʣʽʟʫʚʘʣʠʩʷ ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤ ʍʂʍ. ʋʨʛʝʥʪʥʦ ʧʨʦʦʧʝʨʦʚʘʥʽ 15,8% ʭʚʦʨʠʭ, 

ʨʝʰʪʘ 84,2% ï ʧʽʩʣʷ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʄʘʢʨʦʩʢʦʧʽʯʥʦ, 

ʽʥʪʨʘʦʧʝʨʮʽʡʥʦ ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʽʾ ʧʨʦʚʦʜʠʣʠ ʦʮʽʥʢʫ ʘʥʘʪʦʤʽʾ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʛʦ 

ʪʨʠʢʫʪʥʠʢʘ, ɸɾʄ. ʆʮʽʥʶʚʘʣʠ ʩʪʫʧʽʥʴ ʟʤʽʥ ʤʽʭʫʨʘ, ʛʝʧʘʪʦʜʫʦʜʝʥʘʣʴʥʦʾ ʟʚôʷʟʢʠ, 

ʢʣʽʪʢʦʚʠʥʠ, ʙʨʠʞʽ ʤʽʭʫʨʘ. ʇʨʦʚʦʜʠʣʠ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʣʘʧʘʨʦʩʢʦʧʽʾ ʟʣʫʢʠ ʯʝʧʮʷ ʽʟ ʪʽʣʦʤ 

ʤʽʭʫʨʘ ʙʫʣʠ ʫ 30 (78,9%) ʭʚʦʨʠʭ, ʽʟ ʰʠʡʢʦʶ ï ʫ 22 (57,9%), ̔  ʛʝʧʘʪʦʜʫʦʜʝʥʘʣʴʥʦʶ 

ʟʚôʷʟʢʦʶ ï ʫ 16 (42,1%) ʚʠʧʘʜʢʘʭ. ʋ 20 (52,6%) ʧʘʮʽʻʥʪʽʚ ʟʣʫʢʦʚʠʡ ʧʨʦʮʝʩ 

ʟʘʧʦʚʥʶʚʘʚ ʫʚʝʩʴ ʧʽʜʧʝʯʽʥʢʦʚʠʡ ʧʨʦʩʪʽʨ. ɺ 4 (10,5%) ʚʠʧʘʜʢʘʭ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ 

ʧʘʨʘʚʝʟʽʢʫʚʷʨʥʠʤ ʘʙʩʮʝʩʦʤ ʪʘ 17 (44,7%) ï ʚʠʧʦʪʦʤ ʚ ʧʽʜʧʝʯʽʥʢʦʚʠʡ ʧʨʦʩʪʽʨ. 

ɺʥʫʪʨʽʰʥʴʦʧʝʯʽʥʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʚʠʟʥʘʯʘʣʦʩʷ ʫ 19 (50,0%) 

ʭʚʦʨʠʭ, ʥʘ ʢʦʨʦʪʢʽʡ ʙʨʠʞʽ ʚ 17 (44,7%) ʚʠʧʘʜʢʘʭ. ɺʩʽ ʚʠʧʘʜʢʠ ʧʘʨʘʚʝʟʽʢʘʣʴʥʦʛʦ 

ʘʙʩʮʝʩʫ ʚʠʟʥʘʯʘʣʠʩʷ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʤʽʭʫʨʘ, ʟ ʷʢʠʭ ʚ 

ʜʚʦʭ ʚʠʧʘʜʢʘʭ ʙʫʚ ʩʪʦʚʙʫʨʦʚʠʡ ʪʠʧ ɸɾʄ ʽ ʜʚʦʭ ï ʙʽʬʫʨʢʘʮʽʡʥʠʡ. ɺ ʤʝʞʘʭ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʪʘ ʤʝʜʽʘʣʴʥʦ ɸɾʄ ʚʠʟʥʘʯʘʣʘʩʷ ʚ 25 (65,8%) 

ʚʠʧʘʜʢʘʭ, ʘ ʣʘʪʝʨʘʣʴʥʦ ʫ 3 (7,9%). ʇʦʟʘ ʪʨʠʢʫʪʥʠʢʘ ʧʦʧʝʨʝʜʫ ʧʫʟʠʨʥʦʾ ʧʨʦʪʦʢʠ 

4 (10,5%) ʘ ʧʦʟʘʜʫ 2 (5,2%). ɺ 4 (10,5%) ʚʠʟʥʘʯʠʪʠ ʣʦʢʘʣʽʟʘʮʽʶ ɸɾʄ ʥʝ ʚʜʘʣʦʩʷ, 

ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʧʝʨʝʙʽʛ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʧʘʨʘʚʝʟʽʢʘʣʴʥʦʛʦ 

ʘʙʩʮʝʩʫ. ʅʘʡʚʠʱʘ ʯʘʩʪʦʪʘ ʢʦʥʚʝʨʩʽʾ (66,7%) ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ ʪʨʴʦʭ ʚʠʧʘʜʢʘʭ ʧʨʠ 

ʣʘʪʝʨʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚ ʤʝʞʘʭ ʪʨʠʢʫʪʥʠʢʘ, ʱʦ ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʷʪʨʦʛʝʥʥʦʶ 

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʶ ʢʨʦʚʦʪʝʯʦʶ. ʇʨʠ ʱʽʣʴʥʦʤʫ ʽʥʬʽʣʴʪʨʘʪʽ ʧʨʠ ʤʝʜʽʘʣʴʥʦʤʫ 
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ʨʦʟʪʘʰʫʚʘʥʥʽ ʚ ʤʝʞʘʭ ʪʨʠʢʫʪʥʠʢʘ ʚ 28,0% (7) ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʘʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ, ʽ ʧʦʟʘ ʪʨʠʢʫʪʥʠʢʘ ʧʦʧʝʨʝʜʫ ʧʨʦʪʦʢʠ ʚ 2 (50,0%) ʚʠʧʘʜʢʘʭ 

ʚʠʢʦʥʫʚʘʣʠ ʚʠʤʫʰʝʥʫ ʢʦʥʚʝʨʩʽʶ. ɿʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ (t=3,88; ʧʨʠ ʨ<0,001) 

ʚ̔ ʜʟʥʘʯʘʣʠʩʷ ʟʘ ʨʘʥʛʘʤʠ ʫʩʢʣʘʜʥʝʥʦʛʦ ʧʝʨʝʙʽʛʫ ʽʟ ʧʦʟʘʪʨʠʢʫʪʥʠʢʦʚʠʤ 

ʣʘʪʝʨʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ɸɾʄ. ʅʘ ʬʦʥʽ ʽʥʬʽʣʴʪʨʘʮʽʾ ʽʟ ʢʦʨʦʪʢʦʶ ʤʽʭʫʨʦʚʦʶ 

ʧʨʦʪʦʢʦʶ ʟʘʧʘʷʥʦʶ ʽʟ ʭʦʣʝʜʦʭʦʤ ʽ ʧʝʨʝʜʥʽʤ ʪʨʠʢʫʪʥʠʢʦʚʠʤ ʚʘʨʽʘʥʪʦʤ ɸɾʄ ʚ 

ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʚ ʧʨʠʩʪʽʥʢʦʚʦ ʪʨʘʚʤʦʚʘʥʠʡ ʭʦʣʝʜʦʭ. ʐʪʫʯʥʘ ʟʦʚʥʽʰʥʷ 

ʞʦʚʯʥʘ ʥʦʨʠʮʷ ʧʨʦʣʽʢʦʚʘʥʘ ʪʘ ʣʽʢʚʽʜʦʚʘʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʶ ʪʝʨʘʧʽʻʶ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʪʦʤʽʯʥʽ ʚʘʨʽʘʮʽʾ ʘʨʪʝʨʽʾ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʫʩʢʣʘʜʥʶʶʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʫʩʢʣʘʜʥʝʥʠʤ 

ʧʝʨʝʙʽʛʦʤ. ʅʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʻ ʣʘʪʝʨʘʣʴʥʝ ʧʦʟʘʪʨʠʢʫʪʥʠʢʦʚʝ ʪʘ ʧʝʨʝʜʥʻ 

ʪʨʠʢʫʪʥʠʢʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʨʪʝʨʽʾ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʛʦʨʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ 

ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʧʝʨʝʙʽʛ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʇʆʈɯɺʅʗʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɻɸɹɸʇɽʅʊʀʅʋ, ʇʈɽɻɸɹɸʃɯʅʋ, 

ɸʄɯʊʈʀʇʊʀʃɯʅʋ ɻɯɼʈʆʍʃʆʈʀɼʋ, ʂɽʊɸʄɯʅʋ ʊɸ 
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ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʘʜʝʢʚʘʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʛʦʩʪʨʦʛʦ ʙʦʣʶ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ 

ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʫ ʩʫʯʘʩʥʽʡ ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ. ʅʝʝʬʝʢʪʠʚʥʘ ʘʥʘʣʴʛʝʟʽʷ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʭʨʦʥʽʯʥʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʧʣʘʩʪʠʯʥʠʭ ʟʤʽʥ ʫ 

ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʪʘ ʟʥʠʞʝʥʥʶ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. ʊʨʘʜʠʮʽʡʥʽ 

ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʟʘʩʦʙʠ ʡ ʦʧʽʦʾʜʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʤʘʶʪʴ ʥʠʟʢʫ ʦʙʤʝʞʝʥʴ, 

ʟʦʢʨʝʤʘ ʨʦʟʚʠʪʦʢ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʛʘʩʪʨʦ- ʽ ʥʝʬʨʦʪʦʢʩʠʯʥʽʩʪʴ, ʨʝʩʧʽʨʘʪʦʨʥʫ 

ʜʝʧʨʝʩʽʶ ʪʘ ʨʠʟʠʢ ʣʽʢʘʨʩʴʢʦʾ ʟʘʣʝʞʥʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʩʠʣʶʻʪʴʩʷ ʽʥʪʝʨʝʩ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜôʶʚʘʥʪʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ, ʷʢʽ ʜʽʶʪʴ ʯʝʨʝʟ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʥʽ ʰʣʷʭʠ (Kummer et al., 2024). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʨʽʚʥʷʪʠ ʘʥʘʣʴʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʘʙʘʧʝʥʪʠʥʫ, 

ʧʨʝʛʘʙʘʣʽʥʫ, ʘʤʽʪʨʠʧʪʠʣʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ, ʢʝʪʘʤʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʪʘ 

ʜʝʢʩʤʝʜʝʪʦʤʽʜʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʥʘ ʤʦʜʝʣʽ ʛʦʩʪʨʦʛʦ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʙʦʣʶ ʫ ʪʝʩʪʽ 

çʦʮʪʦʚʠʭ ʢʦʨʯʽʚè ʫ ʤʠʰʝʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʝʩʪ çʦʮʪʦʚʽ ʢʦʨʯʽè ʧʨʦʚʝʜʝʥʦ ʥʘ 42 ʩʪʘʪʝʚʦʟʨʽʣʠʭ 

ʩʘʤʮʷʭ ʙʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʤʠʰʝʡ ʤʘʩʦʶ 28ï32 ʛ, ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʥʘ 6 ʛʨʫʧ ʧʦ 7 

ʦʩʦʙʠʥ ʫ ʢʦʞʥʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʊʝʩʪ çʦʮʪʦʚʠʭ 

ʢʦʨʯʽʚè ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʛʦʩʪʨʦʛʦ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʙʦʣʶ, 
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ʟʫʤʦʚʣʝʥʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷʤ ʩʝʨʦʟʥʠʭ ʦʙʦʣʦʥʦʢ ʫ ʤʠʰʝʡ ʧʽʩʣʷ 

ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦʛʦ (ʚ/ʦ) ʚʚʝʜʝʥʥʷ 0,75% ʨʦʟʯʠʥʫ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʜʦʟʽ 

0,1 ʤʣ / 10 ʛ ʤʘʩʠ ʪʽʣʘ (Gawade, 2012). ʋ ʪʚʘʨʠʥ ʬʽʢʩʫʚʘʣʠ ʭʘʨʘʢʪʝʨʥʽ ʩʢʦʨʦʯʝʥʥʷ 

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ ʟ ʨʦʟʛʠʥʘʥʥʷʤ ʟʘʜʥʽʭ ʢʽʥʮʽʚʦʢ. ʂʽʣʴʢʽʩʪʴ ʢʦʨʯʽʚ 

ʨʝʻʩʪʨʫʚʘʣʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʪʷʛʦʤ 20 ʭʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (Mamun-Or-Rashid et al., 2017). 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦ ʫ Microsoft Office Excel 2016 ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʙʽʦʩʪʘʪʠʩʪʠʢʠ. ɿʘ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʽʞʛʨʫʧʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʦʮʽʥʶʚʘʣʠ t-ʢʨʠʪʝʨʽʻʤ ʉʪʴʁ ʜʝʥʪʘ, ʟʘ ʥʝʥʦʨʤʘʣʴʥʦʛʦ ï U-ʢʨʠʪʝʨʽʻʤ 

ʄʘʥʥʘðʋ̔ ʪʥʽ; ʧʨʠ ʧʦʚʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ï ʊ-ʢʨʠʪʝʨʽʻʤ ʋ̔ ʣʢʦʢʩʦʥʘ. ɼʘʥʽ 

ʧʦʜʘʥʦ ʷʢ MÑm (MÑSE) ʘʙʦ ʄʝ [LQ ; UQ]; ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ï ʟ 95%ɼɯ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʫʚʘʣʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʦʣʴʦʚʦʾ ʨʝʘʢʮʽʾ ʫ ʤʠʰʝʡ ʫ 

ʪʝʩʪʽ çʦʮʪʦʚʠʭ ʢʦʨʯʽʚè ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʋ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 53,4Ñ1,6 (95%ɼɯ: 50,3ï56,6), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʙʽʣʴʥʫ 

ʥʦʮʠʮʝʧʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʘʣʴʛʦʛʝʥ. ʋ ʛʨʫʧʽ, ʷʢʽʡ ʚʚʦʜʠʣʠ ʛʘʙʘʧʝʥʪʠʥ, ʢʽʣʴʢʽʩʪʴ 

ʢʦʨʯʽʚ ʟʥʠʟʠʣʘʩʷ ʜʦ 32 [29 ; 38], ʧʨʠ ʮʴʦʤʫ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮʶ 

ʚʽʜʥʦʩʥʦ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʨ<0,01; 40,7%) ʽ ʱʦʜʦ ʤʦʨʬʽʥʫ (ʨ<0,001; 59,4%). 

ɸʥʘʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʘʥʘʣʴʛʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʧʨʝʛʘʙʘʣʽʥʫ ï 33 [27 ; 37], ʟʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚʽʜ 

ʽʥʪʘʢʪʥʠʭ (ʨ=0,01; 38,9%) ʽ ʚʽʜ ʤʦʨʬʽʥʫ (ʨ<0,001; 60,6%). ʇʽʜ ʚʧʣʠʚʦʤ 

ʘʤʽʪʨʠʧʪʠʣʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʢʽʣʴʢʽʩʪʴ ʙʦʣʴʦʚʠʭ ʧʘʪʝʨʥʽʚ ʩʪʘʥʦʚʠʣʘ 32 [30 ; 35], 

ʱʦ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʠʤʠ ʟʤʽʥʘʤʠ ʱʦʜʦ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ 

(ʨ<0,01; 40,7%) ʽ ʤʦʨʬʽʥʫ (ʨ<0,001; 59,4%). 

ʂʝʪʘʤʽʥ ʛʽʜʨʦʭʣʦʨʠʜ ʟʥʠʞʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʢʦʨʯʽʚ ʜʦ 29,7Ñ3,8 (95%ɼɯ: 22,3ï

37,2), ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʨ<0,001; 44,4%) ʽ ʤʦʨʬʽʥʦʤ (ʨ=0,01; 53,8%). ʅʘʡʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʡ ʝʬʝʢʪ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʜʝʢʩʤʝʜʝʪʦʤʽʜʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ï 27,3Ñ4,5 

(95%ɼɯ: 18,4ï36,2), ʽʟ ʩʫʪʪʻʚʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚʽʜ ʽʥʪʘʢʪʥʠʭ (ʨ<0,001; 48,9%) ʽ 
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ʤʦʨʬʽʥʫ (ʨ=0,02; 49,7%). ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʘʩʦʙʠ ʚʠʷʚʠʣʠ 

ʜʦʩʪʦʚʽʨʥʫ ʘʥʘʣʴʛʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʥʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʛʘʙʘʧʝʥʪʠʥʫ, ʧʨʝʛʘʙʘʣʽʥʫ ʪʘ 

ʘʤʽʪʨʠʧʪʠʣʽʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʣʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʾʭ 

ʩʧʽʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʮʝʥʪʨʘʣʴʥʽ ʥʝʡʨʦʤʝʜʽʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʤʦʜʫʣʷʮʽʾ ʙʦʣʶ. 

ʂʝʪʘʤʽʥ ʽ ʜʝʢʩʤʝʜʝʪʦʤʽʜʠʥ ʤʘʣʠ ʜʝʱʦ ʥʠʞʯʽ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʙʦʣʴʦʚʦʾ 

ʨʝʘʢʮʽʾ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʾʭ ʟʜʘʪʥʽʩʪʶ ʧʨʠʛʥʽʯʫʚʘʪʠ ʮʝʥʪʨʘʣʴʥʫ ʩʝʥʩʠʪʠʟʘʮʽʶ 

ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʥʦʮʠʮʝʧʪʠʚʥʫ ʧʝʨʝʜʘʯʫ ʯʝʨʝʟ NMDA- ʪʘ Ŭ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ. 

ʈʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʨ<0,05 ʜʣʷ ʚʩʽʭ ʧʨʝʧʘʨʘʪʽʚ) ʧʽʜʪʚʝʨʜʞʫʻ ʨʝʘʣʴʥʽʩʪʴ 

ʚʠʷʚʣʝʥʠʭ ʝʬʝʢʪʽʚ, ʘ ʥʘʚʝʜʝʥʽ ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʪʘ ʢʚʘʨʪʠʣʴʥʽ ʤʝʞʽ ʚʢʘʟʫʶʪʴ ʥʘ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʤʝʞʘʭ ʚʠʙʽʨʦʢ. 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʘʜôʶʚʘʥʪʥʽ 

ʘʥʘʣʴʛʝʪʠʢʠ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ ʥʦʮʠʮʝʧʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʤʽʥʥʫ ʚʽʜ ʤʦʨʬʽʥʫ ʘʥʘʣʴʛʝʟʽʶ, ʥʝ ʧʦʚôʷʟʘʥʫ ʟ ʦʧʽʦʾʜʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʡ ʘʥʘʣʴʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʝʢʩʤʝʜʝʪʦʤʽʜʠʥʫ ʪʘ ʢʝʪʘʤʽʥʫ, ʜʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʙʦʣʴʦʚʠʭ 

ʨʝʘʢʮʽʡ ʧʝʨʝʚʠʱʫʚʘʣʦ 44ï49% ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʆʪʞʝ, 

ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʘʜôʶʚʘʥʪʽʚ ʫ ʟʥʠʞʝʥʥʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʩʪʨʦʛʦ ʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʙʦʣʶ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʘʥʘʣʴʛʝʪʠʯʥʠʭ ʢʦʤʙʽʥʘʮʽʡ. 
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ɺʩʪʫʧ. ʍʨʦʥʽʯʥʠʡ ʙʽʣʴ ï ʮʝ ʙʽʣʴ, ʷʢʠʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʯʘʩʫ 

ʟʘʛʦʻʥʥʷ, ʘʙʦ ʯʝʨʝʟ 3ï6 ʤʽʩʷʮʽʚ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʩʪʘʥʽʚ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʭʨʦʥʽʯʥʠʡ 

ʙʽʣʴ. ɿʘ ʜʦʩʣʽʜʞʝʥʥʷʤ çGlobal Burden of Diseaseè 21% ʘʙʦ ʢʦʞʝʥ 5-ʡ ʤʘʻ ʮʶ 

ʧʨʦʙʣʝʤʫ ʽ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʮʷ ʮʠʬʨʘ ʟʨʦʩʪʝ ʯʝʨʝʟ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʞʠʚʘʥʥʷ ʧʨʠ ʨʘʢʫ ʪʘ ʽʥʰʠʭ ʭʨʦʥʽʯʥʠʭ ʩʪʘʥʘʭ. ʉʫʯʘʩʥʽ 

ʘʥʘʣʴʛʝʪʠʢʠ, ʪʘʢʽ ʷʢ ʦʧʽʦʾʜʠ ʽ ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ʤʘʶʪʴ ʥʠʟʢʫ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʦʙʤʝʞʫʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ. ɺ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ, ʟʨʦʩʣʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʧʦʰʫʢ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʟʥʝʙʦʣʝʥʥʷ. 

ɯʜʝʘʣʴʥʦʶ ʤʽʰʝʥʥʶ ʜʣʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʩʪʘʣʠ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʢʘʥʘʙʽʩʫ. 

ʄʝʪʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽ ʫʟʘʛʘʣʴʥʠʪʠ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʥʘʙʽʥʦʾʜʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ 

ʚʥʘʩʣʽʜʦʢ ʧʫʭʣʠʥʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʦʛʣʷʜ ʪʘ 

ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʘʥʘʙʽʥʦʾʜʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤ ʙʦʣʝʤ ʧʨʠ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʥʷʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɹʣʠʟʴʢʦ 10 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ 

ʱʦʨʦʢʫ ʜʽʘʛʥʦʩʪʫʶʪʴ ʟʣʦʷʢʽʩʥʽ ʧʫʭʣʠʥʥʽ ʫʪʚʦʨʝʥʥʷ. ʇʫʭʣʠʥʠ ʚʠʢʣʠʢʘʶʪʴ ʙʽʣʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ: ʩʘʤʘ ʧʫʭʣʠʥʘ, ʭʽʤʽʦʪʝʨʘʧʽʷ, ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ 

ʣʽʢʽʚ, ʪʦʱʦ. ɹʽʣʴ ï ʥʘʡʙʽʣʴʰʠʡ ʩʪʨʘʭ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʽ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʷʢʦʩʪʽ ʞʠʪʪʷ, ʧʦʨʫʰʝʥʥʷʤ ʩʥʫ ʪʘ ʝʤʦʮʽʡʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʪʘʢʠʭ ʷʢ ʪʨʠʚʦʛʘ ʪʘ 

https://doi.org/10.21276/sajp
mailto:mf.pychkar.adelina@student.uzhnu.edu.ua


VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day 

ñMedical and Biological Sciences : Interdisciplinary Aspectò 

October 15ð16, 2025 

145 

ʜʝʧʨʝʩʽʷ. ʆʩʢʽʣʴʢʠ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʫ ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʚʩʝ ʱʝ ʻ 

ʧʨʦʙʣʝʤʦʶ, ʽʩʥʫʻ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʣʽʢʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʣʽʢʠ 

ʥʘ ʦʩʥʦʚʽ ʢʘʥʘʙʽʩʫ. 

ʆʜʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʽʚʥʶʚʘʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʫ 

ʪʝʪʨʘʛʽʜʨʘʢʘʥʘʙʽʥʦʣʫ (THC) ʽ ʢʘʥʘʙʽʜʽʦʣʫ (CBD) ʟ ʛʨʫʧʦʶ ʧʣʘʮʝʙʦ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʚʠʣʽʢʦʚʥʠʤ ʙʦʣʝʤ, ʧʦʚô̫ ʟʘʥʠʤ ʟ 

ʨʘʢʦʤ, ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʪʠʞʥʽʚ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʟʥʘʯʥʫ ʟʤʽʥʫ ʚ ʰʢʘʣʽ ʯʠʩʝʣʴʥʦʛʦ 

ʨʝʡʪʠʥʛʫ ʥʘ ʢʦʨʠʩʪʴ THC:CBD (Sativex) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʣʘʮʝʙʦ. ɸʣʝ ʫ ʛʨʫʧʘʭ, ʜʝ 

ʧʦʨʽʚʥʶʚʘʣʠʩʴ THC:CBD ʪʘ ʦʧʽʦʾʜʥʽ ʧʨʝʧʘʨʘʪʠ ʫ ʩʝʨʝʜʥʽʡ ʜʦʟʽ, ʟʤʽʥ ʚ 

ʯʠʩʝʣʴʥʦʤʫ ʨʝʡʪʠʥʛʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʜʦ ʪʦʛʦ ʞ ʫ ʧʘʮʽʻʥʪʽʚ ʱʦ ʧʨʠʡʤʘʣʠ 

ʢʘʥʘʙʽʥʦʾʜʥʽ ʧʨʝʧʘʨʘʪʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʛʽʨʰʝʥʥʷ ʥʫʜʦʪʠ ʪʘ ʙʣʶʚʦʪʠ 

(Brisbois et al., 2011). 

ʋ ʨʦʟʰʠʨʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ THC:CBD ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʧʨʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʩʣʠʟʦʚʦʛʦ ʩʧʨʝʶ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ 

ʧʦʧʝʨʝʜʥʽʭ ʪʨʴʦʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʮʴʦʛʦ ʨʘʟʫ ʥʘ ʜʚʦʪʠʞʥʝʚʦʤʫ 

ʨʘʥʜʦʤʽʟʦʚʘʥʦʤʫ ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʢʘʟʥʠʢʠ 

ʪʷʞʢʦʩʪʽ ʙʦʣʶ ʟʤʝʥʰʠʣʠʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʨʫʧʠ THC:CBD ʢʨʽʤ ʪʦʛʦ, ʧʘʮʽʻʥʪʠ 

ʧʦʢʘʟʘʣʠ ʧʦʣʽʧʰʝʥʥʷ ʟʽ ʩʪʦʨʦʥʠ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ (ʟʤʝʥʰʝʥʥʷ ʙʝʟʩʦʥʥʷ, ʪʨʠʚʦʛʠ 

ʪʘ ʚʪʦʤʠ ʫ 67% ʜʦʩʣʽʜʞʫʚʘʥʠʭ) (Levy et al., 2020). 

ʋ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʟ Nabiximols ʧʘʮʽʻʥʪʠ ʟ ʧʦʛʘʥʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ 

ʭʨʦʥʽʯʥʠʤ ʨʘʢʦʤ ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʝʜʥʶ ʜʦʟʫ ʧʨʝʧʘʨʘʪʫ (6ï10 ʩʧʨʝʾʚ ʥʘ ʜʝʥʴ) 

ʧʨʦʪʷʛʦʤ 5 ʪʠʞʥʽʚ. ʂʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʘʥʘʣʛʝʟʽʶ, ʙʫʣʘ 

ʙʽʣʴʰʦʶ ʜʣʷ Nabiximols, ʥʽʞ ʧʣʘʮʝʙʦ. ɺ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ Nabiximols ʷʢ 

ʦʨʦʤʫʢʦʟʘʣʴʥʠʡ ʩʧʨʝʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʜʦʧʦʤʽʞʥʘ ʪʝʨʘʧʽʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʟʘʧʫʱʝʥʠʤ ʨʘʢʦʤ ʟ ʭʨʦʥʽʯʥʠʤ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʙʦʣʝʤ. ʇʘʮʽʻʥʪʠ ʟʤʦʛʣʠ 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʪʠ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ Nabiximols ʘʙʦ ʧʣʘʮʝʙʦ, ʱʦ ʧʦʢʘʟʘʣʦ, ʱʦ 

Nabiximols ʧʝʨʝʚʝʨʰʫʚʘʚ ʧʣʘʮʝʙʦ ʪʘ ʩʧʨʠʷʚ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʞʠʪʪʷ 

(Lichtman & Lux, 2017). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʮʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʝʪʘʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʥʝʤʘʻ ʚʘʛʦʤʠʭ 
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ʘʨʛʫʤʝʥʪʽʚ, ʱʦʙ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʽʚ ʥʘ ʦʩʥʦʚʽ ʢʘʥʘʙʽʥʦʾʜʽʚ ʷʢ 

ʻʜʠʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʧʨʠ ʨʘʢʫ, ʮʝʡ ʚʠʩʥʦʚʦʢ ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʤʽʨʽ 

ʚʠʙʽʨʢʠ ʪʘ ʽʥʰʠʭ ʦʙʤʝʞʝʥʥʷʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ (Pascual et al., 2018). 

ɺʠʩʥʦʚʦʢ. ʂʘʥʘʙʽʩ, ʷʢ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ï ʮʝ ʪʝʤʘ, ʜʝ ʧʦʪʨʽʙʥʦ ʙʘʛʘʪʦ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦʙ ʦʮʽʥʠʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʨʠʟʠʢʠ. ʅʘʨʘʟʽ ʽʩʥʫʶʯʠʭ ʜʦʢʘʟʽʚ, ʷʢʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʽʚ ʥʘ ʦʩʥʦʚʽ ʢʘʥʘʙʽʩʫ, ʥʝʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʥʘʜʘʪʠ 

ʙʫʜʴ-ʷʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʢʘʥʘʙʽʥʦʾʜʽʚ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʆʩʢʽʣʴʢʠ 

ʚʞʠʚʘʥʥʷ ʢʘʥʘʙʽʩʫ ʟʨʦʩʪʘʻ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ (ʉʐɸ, ʂʘʥʘʜʘ), ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʽ 

ʧʠʪʘʥʥʷ ʤʦʞʫʪʴ ʟô̫ ʚʠʪʠʩʷ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ. 
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ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʽʡ ʬʘʨʤʘʢʦʣʦʛʽʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʡ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɻʨʝʡʧʬʨʫʪʦʚʠʡ ʩʽʢ 

ʚʽʜʦʤʠʡ ʷʢ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʭʘʨʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʫ ʯʠʩʣʝʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʁʦʛʦ ʚʞʠʚʘʥʥʷ ʟʜʘʪʥʝ ʧʽʜʚʠʱʠʪʠ ʘʙʦ 

ʟʥʠʟʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʢʨʦʚʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʢʩʠʯʥʦʩʪʽ 

ʘʙʦ ʚʪʨʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ (Bailey & Dresser, 2013). ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ʟʫʤʦʚʣʝʥʘ ʚʠʩʦʢʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ʚʠʧʘʜʢʽʚ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ 

ʪʘ ʛʨʝʡʧʬʨʫʪʦʚʠʤ ʩʦʢʦʤ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʥʝ ʤʦʞʥʘ ʟʘʧʠʚʘʪʠ 

ʛʨʝʡʧʬʨʫʪʦʚʠʤ ʩʦʢʦʤ, ʽ ʧʦʷʩʥʠʪʠ ʤʝʭʘʥʽʟʤʠ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʤʽʞ 

ʥʠʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʙʽʙʣʽʦʩʝʤʘʥʪʠʯʥʠʡ ʤʝʪʦʜ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʦʛʣʷʜʦʚʽ ʩʪʘʪʪʽ, 

ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʟʘʻʤʦʜʽʾ ʛʨʝʡʧʬʨʫʪʦʚʦʛʦ ʩʦʢʫ ʟ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʚʧʣʠʚʫ 

ʢʦʤʧʦʥʝʥʪʽʚ ʬʨʫʢʪʘ ʥʘ ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʣʽʢʽʚ, ʟʦʢʨʝʤʘ CYP3A4 

ʪʘ OATP1A2, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʣʘʪʬʦʨʤʽ PubMed. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɻʨʝʡʧʬʨʫʪʦʚʠʡ ʩʽʢ ʤʽʩʪʠʪʴ ʬʫʨʘʥʦʢʫʤʘʨʠʥʠ 

(ʙʝʨʛʘʤʦʪʠʥ, 6ǋ,7ǋ-ʜʠʛʽʜʨʦʢʩʠʙʝʨʛʘʤʦʪʠʥ), ʷʢʽ ʥʝʦʙʦʨʦʪʥʦ ʽʥʛʽʙʫʶʪʴ ʬʝʨʤʝʥʪ 

ʮʠʪʦʭʨʦʤʫ P450 3A4 (CYP3A4) ʫ ʢʣʽʪʠʥʘʭ ʢʠʰʢʦʚʦʛʦ ʝʧʽʪʝʣʽʶ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 
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ʟʥʠʞʫʻʪʴʩʷ ʤʝʪʘʙʦʣʽʟʤ ʧʨʝʧʘʨʘʪʽʚ ʧʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ 

ʢʠʰʢʽʚʥʠʢ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʽ ʨʠʟʠʢ ʪʦʢʩʠʯʥʦʩʪʽ. ʊʘʢʦʞ 

ʛʨʝʡʧʬʨʫʪʦʚʠʡ ʩʽʢ ʧʨʠʛʥʽʯʫʻ ʦʨʛʘʥʦʘʥʽʦʥʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʙʽʣʢʠ (ʆɸʊʈ), ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʘʙʩʦʨʙʮʽʶ ʜʝʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʱʦ, ʥʘʚʧʘʢʠ, ʟʤʝʥʰʫʻ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɼʦ ʛʨʫʧ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚʟʘʻʤʦʜʽʷ ʷʢʠʭ ʽʟ ʛʨʝʡʧʬʨʫʪʦʚʠʤ 

ʩʦʢʦʤ ʻ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʦʶ, ʥʘʣʝʞʘʪʴ: 

- ʩʪʘʪʠʥʠ (ʩʠʤʚʘʩʪʘʪʠʥ, ʣʦʚʘʩʪʘʪʠʥ, ʘʪʦʨʚʘʩʪʘʪʠʥ) ï ʨʠʟʠʢ ʤʽʦʧʘʪʽʾ ʪʘ 

ʨʘʙʜʦʤʽʦʣʽʟʫ; 

- ʘʥʪʘʛʦʥʽʩʪʠ ʢʘʣʴʮʽʶ (ʥʽʬʝʜʠʧʽʥ, ʬʝʣʦʜʠʧʽʥ) ï ʥʘʜʤʽʨʥʝ ʟʥʠʞʝʥʥʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ; 

- ʽʤʫʥʦʩʫʧʨʝʩʘʥʪʠ (ʮʠʢʣʦʩʧʦʨʠʥ, ʪʘʢʨʦʣʽʤʫʩ) ï ʥʝʬʨʦʪʦʢʩʠʯʥʽʩʪʴ, 

ʛʝʧʘʪʦʪʦʢʩʠʯʥʽʩʪʴ; 

- ʘʥʪʠʘʨʠʪʤʽʢʠ (ʘʤʽʦʜʘʨʦʥ, ʜʨʦʥʝʜʘʨʦʥ) ï ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʘʨʠʪʤʽʡ;  

- ʘʥʢʩʽʦʣʽʪʠʢʠ ʪʘ ʩʥʦʜʽʡʥʽ (ʜʽʘʟʝʧʘʤ, ʤʽʜʦʟʦʣʘʤ, ʘʣʴʧʨʘʟʦʣʘʤ) ï ʧʦʩʠʣʝʥʥʷ 

ʩʝʜʘʪʠʚʥʦʛʦ ʝʬʝʢʪʫ; 

- ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ (ʩʝʨʪʨʘʣʽʥ, ʢʚʝʪʽʘʧʽʥ, ʬʣʫʚʦʢʩʘʤʽʥ) ï ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ; 

- ʽʥʛʽʙʽʪʦʨʠ ʧʨʦʪʝʘʟʠ (ʨʠʪʦʥʘʚʽʨ, ʩʘʢʚʽʥʘʚʽʨ) ï ʨʠʟʠʢ ʪʦʢʩʠʯʥʠʭ ʨʝʘʢʮʽʡ;  

- ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ (ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ) ï ʧʦʩʠʣʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʜʽʾ; 

- ʽʥʛʽʙʽʪʦʨʠ ʬʦʩʬʦʜʽʝʩʪʝʨʘʟʠ-5 (ʩʠʣʜʝʥʘʬʽʣ, ʪʘʜʘʣʘʬʽʣ) ï ʚʠʨʘʞʝʥʘ 

ʛʽʧʦʪʝʥʟʽʷ; 

- ʦʧʽʦʾʜʠ (ʦʢʩʠʢʦʜʦʥ) ï ʧʨʠʛʥʽʯʝʥʥʷ ʜʠʭʘʥʥʷ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʝʧʘʨʘʪʫ.  

ʂʣʽʥʽʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʪʘʢʠʭ ʚʟʘʻʤʦʜʽʡ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʚʫʟʴʢʠʤ ʪʝʨʘʧʝʚʪʠʯʥʠʤ ʜʽʘʧʘʟʦʥʦʤ. ɼʽʷ ʽʥʛʽʙʫʚʘʥʥʷ CYP3A4 ʤʦʞʝ 

ʪʨʠʚʘʪʠ ʜʦ 72 ʛʦʜʠʥ ʧʽʩʣʷ ʚʞʠʚʘʥʥʷ ʛʨʝʡʧʬʨʫʪʦʚʦʛʦ ʩʦʢʫ, ʪʦʤʫ ʥʘʚʽʪʴ 

ʨʦʟʜʽʣʝʥʥʷ ʫ ʯʘʩʽ ʧʨʠʡʦʤʫ ʣʽʢʽʚ ʽ ʩʦʢʫ ʥʝ ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʢʠ. ʇʘʮʽʻʥʪʘʤ ʩʣʽʜ 

ʫʥʠʢʘʪʠ ʚʞʠʚʘʥʥʷ ʛʨʝʡʧʬʨʫʪʫ ʘʙʦ ʛʨʝʡʧʬʨʫʪʦʚʦʛʦ ʩʦʢʫ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʘʤʠ, ʱʦ ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ ʟʘ ʫʯʘʩʪʶ CYP3A4 ʘʙʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ 
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ʆɸʊʈ. 

ɺʠʩʥʦʚʢʠ. ɻʨʝʡʧʬʨʫʪʦʚʠʡ ʩʽʢ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʩʝʨʡʦʟʥʽ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʽ ʚʟʘʻʤʦʜʽʾ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ CYP3A4 ʪʘ 

ʪʨʘʥʩʧʦʨʪʝʨʽʚ ʆɸʊʈ. ɼʦ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʥʘʣʝʞʘʪʴ ʩʪʘʪʠʥʠ, ʘʥʪʘʛʦʥʽʩʪʠ 

ʢʘʣʴʮʽʶ, ʽʤʫʥʦʩʫʧʨʝʩʘʥʪʠ, ʘʥʪʠʘʨʠʪʤʽʢʠ, ʧʩʠʭʦʪʨʦʧʥʽ ʟʘʩʦʙʠ, ʦʧʽʦʾʜʠ, 

ʽʥʛʽʙʽʪʦʨʠ ʧʨʦʪʝʘʟʠ ʡ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʫʩʢʣʘʜʥʝʥʥʷʤ ʧʘʮʽʻʥʪʘʤ 

ʥʝʦʙʭʽʜʥʦ ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ ʨʠʟʠʢ ʚʟʘʻʤʦʜʽʡ ʽ ʫʥʠʢʘʪʠ ʦʜʥʦʯʘʩʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʛʨʝʡʧʬʨʫʪʦʚʦʛʦ ʩʦʢʫ ʟ ʮʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʃ̔ ʪʝʨʘʪʫʨʘ 

1. Bailey, D. G., & Dresser, G. K. (2013). Grapefruitïmedication 

interactions: Forbidden fruit or avoidable consequences? Canadian Medical 

Association Journal, 185(4), 309ï316. https://doi.org/10.1503/cmaj.120951. 

2. Fuhr, U. (1998). Drug Interactions with Grapefruit Juice: Extent, Probable 

Mechanism and Clinical Relevance. Drug Safety, 18(4), 251ï272. 

https://doi.org/10.2165/00002018-199818030-00002. 

3. Mertens-Talcott, S. U., Zadezensky, I., De Castro, W., et al. (2006). 

Grapefruitïdrug interactions: can interactions with drugs be avoided? British Journal 

of Clinical Pharmacology, 61(1), 1ï3. https://doi.org/10.1177/0091270006294277. 

4. Dahan, A., & Altman, H. (2004). Foodïdrug interaction: Grapefruit juice 

augments drug bioavailability ï mechanism, extent and relevance. European Journal 

of Clinical Nutrition, 58(1), 1ï9. 

 

DIOSMETIN AS A DUAL -ACTION MODULATOR OF CYTOPROTECTION 

AND SENESCENCE IN A BREAST CANCER MODEL 

Michalczyk M . 

Independent Medical Biology Unit, Medical University of Lublin, Lublin, Poland 

monikam0327@gmail.com 

Introduction.  Chemotherapy and radiotherapy remain fundamental in breast 

cancer therapy, particularly with anthracyclines such as doxorubicin (DOX) 
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(Sung et al., 2021; Rosenberg, 2008). However, their clinical use is limited by toxicity 

in non-target tissues, primarily due to excessive Reactive Oxygen Species (ROS) 

generation and resulting genotoxic stress (Jiang et al., 2023; Rawat et al., 2021). 

Doxorubicin-induced cardiotoxicity, associated with apoptosis and mitochondrial 

dysfunction in healthy cells (Octavia et al., 2012), and radiation-induced genotoxicity 

in normal mammary epithelial cells (Smith et al., 2017) remain major therapeutic 

challenges. Beyond direct toxicity, therapy-induced alterations within the tumor 

microenvironment (TME) drive treatment resistance and tumor progression. Genotoxic 

treatments often trigger Therapy-Induced Senescence (TIS), which initially halts 

proliferation but subsequently promotes inflammation through the Senescence-

Associated Secretory Phenotype (SASP) (Copp® et al., 2008; 2010). SASP factors such 

as Interleukin-6 (IL-6) trigger chronic inflammation, epithelialïmesenchymal 

transition (EMT), angiogenesis, and immune evasion, worsening prognosis (Copp® et 

al., 2008, 2010; Wang et al., 2022). Hypoxia within the TME further exacerbates 

malignancy through upregulation of Hypoxia-Inducible Factor 1 (HIF-1), which 

promotes angiogenesis, metabolic adaptation, correlating with aggressive disease 

(Ishikawa et al., 2004). Thus, novel therapeutic strategies that both protect healthy 

tissues and suppress these pro-oncogenic pathways are urgently needed. 

Diosmetin (DIOS), the active aglycone of diosmin, is a natural flavonoid with 

antioxidant, anti-inflammatory, and anti-apoptotic activities (Patel et al., 2013; 

W·jciak et al., 2022). Given the central role of oxidative stress in both treatment 

toxicity and tumor progression, DIOS is a promising candidate for dual protection: 

shielding healthy cells from cytotoxicity while attenuating of pro-oncogenic signaling 

within the TME. 

Aim. This study evaluated DIOS as an adjuvant agent with two primary aims: 

(1) to assess its cytoprotective and genoprotective efficacy in non-tumorigenic 

mammary epithelial cells (MCF10-A) exposed to DOX (1 ÕM) or ionizing radiation 

(20 Gy); and (2) to investigate its modulatory effects on therapy-induced senescence 

and inflammatory mediators (HIF-1, IL-6) in MCF-7 breast cancer cells. 
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Materials and Methods. Oxidative and genotoxic stress in MCF10-A cells was 

induced by DOX or X-ray irradiation, while senescence in MCF-7 cells was triggered 

by chronic low-dose DOX (0.1 ÕM, 5 days). DIOS was applied at a non-cytotoxic 

concentration (80 ÕM). Cell viability (MTT assay), apoptosis (Annexin V/PI 

cytometry), and ROS levels (CellROX Green) were quantified. The expression of 

antioxidant enzymes Superoxide Dismutase (SOD) and Catalase (CAT) and DNA-

damage-response genes (ATM, ATR, OGG1) was measured via qRT-PCR. DNA 

integrity was analyzed through comet assays, quantification of apurinic/apyrimidinic 

(AP) sites, and ɔH2AX foci detection. Senescence was assessed by SA-ɓ-gal staining, 

and expression of HIF-1 and IL-6 was evaluated by qRT-PCR to evaluate TME 

modulation. 

Results and Discussion 

Cytoprotection and redox balance:  DOX and radiation significantly reduced 

MCF10-A viability and increased apoptosis, effects largely reversed by DIOS co-

treatment. DIOS markedly lowered ROS levels and enhanced expression of SOD and 

CAT, reinforcing intrinsic antioxidant defenses and maintaining long-term redox 

stability (Ighodaro & Akinloye, 2018; Liao et al., 2014). 

Genoprotection and DNA repair:  DIOS effectively prevented genotoxic 

damage, decreasing (AP sites) and DNA double-strand breaks (ɔH2AX foci 

formation). Comet assays confirmed reduced DNA fragmentation following DIOS co-

treatment, indicating protection against long-term genomic instability (Mahgoub et al., 

2020). Upregulation of OGG1, ATM, and ATR suggests enhanced DNA damage 

detection and repair capacity, reinforcing DIOSôs chemopreventive potential (Jackson 

& Bartek, 2009; Visnes et al., 2020). 

Senomorphic and anti-inflammatory actions:  In MCF-7 cancer cells, DIOS 

significantly reduced DOX-induced senescence (SA-ɓ-gal staining) and 

downregulated key SASP mediators HIF-1 and IL-6. Since HIF-1 promotes 

angiogenesis and IL-6 stimulates EMT, chronic inflammation, and immune evasion, 

their suppression by DIOS indicates a capacity to normalize the TME and limit tumor 
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aggressiveness (Yasuda et al., 2021; Colucci & Neri, 2025). By reducing SASP 

secretion without inducing cytotoxicity, DIOS functions as a senomorphic agent, 

mitigating the pro-tumorigenic effects of therapy-induced senescence (Dong & Kong, 

2024). 

Conclusions. Diosmetin exhibits a dual therapeutic action: it protects non-

malignant cells from oxidative and genotoxic injury while simultaneously attenuating 

inflammatory and hypoxic signaling in cancer cells. By enhancing antioxidant defenses 

and DNA repair pathways in healthy tissues and suppressing pro-tumorigenic TME 

changes by downregulating IL-6 and HIF-1 expression in malignant cells, DIOS offers 

a comprehensive approach to mitigating treatment toxicity and limiting tumor 

progression. These results underscore the translational promise of DIOS as a natural, 

multi-target adjuvant capable of reinforcing genomic stability, reducing therapy-

induced senescence, and improving overall therapeutic outcomes. Further in vivo and 

clinical validation is warranted to confirm its efficacy in integrated oncological 

regimens. 
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ɺʩʪʫʧ. ʍʨʦʥʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʝʥ ʧʦʚô̫ ʟʘʥʝ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚʝʥ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ. ɺʝʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʨʦʟʰʠʨʝʥʠʭ, ʦʧʫʢʣʠʭ, ʟʚʠʚʠʩʪʠʭ ʚʝʥ ʧʽʜ ʧʦʚʝʨʭʥʝʶ ʰʢʽʨʠ. ʂʨʽʤ ʪʦʛʦ, 

ʻ ʩʫʜʠʥʥʽ ʟʽʨʦʯʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʦʪʦʯʫʚʘʪʠ ʚʘʨʠʢʦʟʥʽ ʚʝʥʠ. ʎʝ ʤʝʥʰʽ ʯʝʨʚʦʥʽ ʘʙʦ 

ʬʽʦʣʝʪʦʚʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʧʦʙʣʠʟʫ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ ʆʜʥʠʤ ʽʟ ʨʘʥʥʽʭ ʩʠʤʧʪʦʤʽʚ 

ʭʨʦʥʽʯʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʝʥ ʻ ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʚʘʨʠʢʦʟʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʩʧʨʠʯʠʥʝʥʝ 

ʜʠʩʬʫʥʢʮʽʻʶ ʢʣʘʧʘʥʽʚ ʪʘ ʚʝʥʦʟʥʠʤ ʨʝʬʣʶʢʩʦʤ, ʱʦ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʝʥʦʟʥʦʛʦ ʩʪʘʟʫ ʪʘ ʛʽʧʦʢʩʽʾ. (Gwozdzinski et al., 2024). 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (Ortega et al., 2021; 

Shrestha et al., 2023; Gwozdzinski et al., 2024) ʪʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʤʝʜʠʯʥʦʾ 

ʧʨʘʢʪʠʢʠ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʦʨʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʚʘʨʠʢʦʟʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʣʝʞʘʪʴ ʚʽʢ, ʩʪʘʪʴ, ʚʘʛʽʪʥʽʩʪʴ, ʚʘʛʘ, ʘ ʪʘʢʦʞ ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ, ʧʦʚôʷʟʘʥʘ ʽʟ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ɿ ʚʽʢʦʤ ʚʝʥʠ ʩʪʘʶʪʴ ʤʝʥʰ ʛʥʫʯʢʠʤʠ, ʘ 

ʢʣʘʧʘʥʠ ʤʦʞʫʪʴ ʩʣʘʙʰʘʪʠ, ʥʘ ʱʦ ʚʧʠʚʘʻ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʟʜʦʨʦʚô̫  ʪʘ ʚʽʢ ʧʘʮʽʻʥʪʽʚ 

(ʩʪʘʨʰʝ 50 ʨʦʢʽʚ), ʱʦ ʧʦʚô̫ ʟʘʥʦ ʟʽ ʩʪʘʨʽʥʥʷʤ ʩʪʽʥʦʢ ʚʝʥ (ʚʝʥʠ ʚʪʨʘʯʘʶʪʴ 

ʝʣʘʩʪʠʯʥʽʩʪʴ ʽ ʩʪʘʶʪʴ ʞʦʨʩʪʢʠʤʠ) ʪʘ ʢʣʘʧʘʥʽʚ, ʷʢʽ ʚʞʝ ʥʝ ʬʫʥʢʮʽʦʥʫʶʪʴ ʪʘʢ 

ʝʬʝʢʪʠʚʥʦ, ʷʢ ʫ ʤʦʣʦʜʰʦʤʫ ʚʽʮʽ. ɾʽʥʢʠ ʯʘʩʪʽʰʝ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʚʘʨʠʢʦʟʥʝ 

ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ, ʯʘʩʪʢʦʚʦ ʯʝʨʝʟ ʛʦʨʤʦʥʘʣʴʥʽ ʟʤʽʥʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, 

ʤʝʥʩʪʨʫʘʮʽʾ ʘʙʦ ʤʝʥʦʧʘʫʟʠ, ʘ ʪʘʢʦʞ, ʤʦʞʣʠʚʦ, ʯʝʨʝʟ ʧʨʠʡʦʤ ʧʨʦʪʠʟʘʧʣʽʜʥʠʭ 

ʟʘʩʦʙʽʚ ʘʙʦ ʟʘʤʽʩʥʦʾ ʛʦʨʤʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ. ɿʙʽʣʴʰʝʥʥʷ ʦʙô̒ ʤʫ ʪʘ ʪʠʩʢʫ ʢʨʦʚʽ ʧʽʜ 

mailto:dr.savvidi@gmail.com
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ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʪʘ ʾʭʥʴʦʛʦ ʚʘʨʠʢʦʟʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ. ʉʽʤʝʡʥʠʡ ʘʥʘʤʥʝʟ ʚʘʨʠʢʦʟʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ 

ʨʠʟʠʢ ʯʝʨʝʟ ʧʦʪʝʥʮʽʡʥʫ ʩʧʘʜʢʦʚʫ ʩʣʘʙʢʽʩʪʴ ʚʝʥʦʟʥʠʭ ʢʣʘʧʘʥʽʚ. ʅʘʜʤʽʨʥʘ ʚʘʛʘ ʘʙʦ 

ʦʞʠʨʽʥʥʷ ʟʙʽʣʴʰʫʻ ʪʠʩʢ ʥʘ ʚʝʥʠ ʥʽʛ. ɽʪʽʦʣʦʛʽʷ ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʷ ʧʦʨʫʰʝʥʥʷ 

ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʚʢʣʶʯʘʶʪʴ ʛʝʥʝʪʠʯʥʽ, ʧʨʦʪʝʦʤʥʽ, ʛʦʨʤʦʥʘʣʴʥʽ ʪʘ ʢʣʽʪʠʥʥʽ 

ʤʝʭʘʥʽʟʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʠ, ʚʠʢʣʠʢʘʥʽ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ (Gwozdzinski et al., 2024). 

ɼʨʫʛʘ ʛʨʫʧʘ ʬʘʢʪʦʨʽʚ ʚʢʣʶʯʘʶʪʴ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʊʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʦʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʩʢʫʧʯʝʥʥʷ ʢʨʦʚʽ ʫ ʚʝʥʘʭ ʥʽʛ, ʱʦ ʧʽʜʚʠʱʫʻ ʪʠʩʢ. ʄʘʣʦʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ 

ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʛʘʥʦʤʫ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʟʙʽʣʴʰʫʚʘʪʠ ʨʠʟʠʢ ʚʘʨʠʢʦʟʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ. ʈʦʙʦʪʘ, ʷʢʘ ʚʠʤʘʛʘʻ ʪʨʠʚʘʣʦʛʦ ʩʪʦʷʥʥʷ ʘʙʦ ʩʠʜʽʥʥʷ, ʤʦʞʝ 

ʟʙʽʣʴʰʠʪʠ ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʂʫʨʽʥʥʷ ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ, ʷʢʠʡ ʤʦʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚô̫  ʚʝʥ. ʈʝʛʫʣʷʨʥʽ ʨʫʭʠ, ʪʘʢʽ ʷʢ ʭʦʜʴʙʘ, ʧʣʘʚʘʥʥʷ ʘʙʦ 

ʾʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʽ, ʩʧʨʠʷʶʪʴ ʢʨʦʚʦʪʦʢʫ, ʪʦʤʫ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʬʘʢʪʦʨʦʤ 

ʨʠʟʠʢʫ. 

ɯʥʰʠʤʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʪʨʘʚʤʠ ʥʦʛʠ, ʛʦʨʤʦʥʘʣʴʥʝ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʽʥʰʽ. ʊʨʘʚʤʘ ʥʦʛʠ ʤʦʞʝ ʧʦʰʢʦʜʠʪʠ ʚʝʥʠ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʚʘʨʠʢʦʟʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ. ɻʦʨʤʦʥʘʣʴʥʝ ʣʽʢʫʚʘʥʥʷ, ʪʘʢʝ ʷʢ ʧʨʦʪʠʟʘʧʣʽʜʥʽ ʪʘʙʣʝʪʢʠ ʘʙʦ 

ʟʘʤʽʩʥʘ ʛʦʨʤʦʥʘʣʴʥʘ ʪʝʨʘʧʽʷ, ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʨʠʟʠʢ. 

ʆʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʧʦʚô̫ ʟʘʥʠʤ ʟ ʧʘʪʦʬʽʟʽʦʣʦʛʽʻʶ ʭʨʦʥʽʯʥʦʾ ʚʝʥʦʟʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʻ ʧʽʜʚʠʱʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʪʠʩʢʫ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʝʥʦʟʥʠʭ ʢʣʘʧʘʥʽʚ, ʟʩʫʚʥʠʭ ʥʘʧʨʫʛ ʪʘ ʨʝʬʣʶʢʩʫ. ʎʽ ʬʘʢʪʦʨʠ ʩʧʨʠʯʠʥʷʶʪʴ 

ʧʦʜʘʣʴʰʝ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʘʧʘʥʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʪʠʩʢ ʪʘ ʨʦʟʰʠʨʶʶʯʠ ʚʝʥʫ. ɿʤʽʥʠ 

ʫ ʚʝʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ, ʧʦʨʫʰʫʶʯʠ ʬʫʥʢʮʽʶ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ ʪʘ ʩʫʜʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʥʦʟʥʦʾ 

ʤʽʢʨʦʘʥʛʽʦʧʘʪʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷʤ ʪʘ ʟʚʠʚʠʩʪʽʩʪʶ ʢʘʧʽʣʷʨʥʠʭ 

ʨʫʩʝʣ (Raffetto & Mannello, 2014). 

ʊʨʘʜʠʮʽʡʥʦ ʣʽʢʫʚʘʥʥʷ ʚʘʨʠʢʦʟʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʚʝʣʠʢʦʾ ʧʽʜʰʢʽʨʥʦʾ ʚʝʥʠ 
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ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʛʦ ʣʽʛʫʚʘʥʥʷ ʪʘ ʩʪʨʠʧʽʥʛʫ, ʘʣʝ ʟ ʨʦʟʚʠʪʢʦʤ 

ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʝʥʜʦʚʘʩʢʫʣʷʨʥʘ ʣʘʟʝʨʥʘ ʘʙʣʷʮʽʷ, 

ʚʦʥʠ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʠʤʠ (Shrestha et al., 2023). 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʜʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ, 

ʥʘʣʝʞʘʪʴ ʚʽʢ, ʩʪʘʪʴ, ʚʘʛʽʪʥʽʩʪʴ ʪʘ ʛʝʥʝʪʠʢʘ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʩʣʘʙʣʶʚʘʪʠ ʚʝʥʦʟʥʽ 

ʢʣʘʧʘʥʠ. ʌʘʢʪʦʨʠ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʪʘʢʽ ʷʢ ʥʘʜʤʽʨʥʘ ʚʘʛʘ, ʪʨʠʚʘʣʝ ʩʪʦʷʥʥʷ ʘʙʦ 

ʩʠʜʽʥʥʷ, ʤʘʣʦʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʢʫʨʽʥʥʷ, ʪʘʢʦʞ ʧʽʜʚʠʱʫʶʪʴ ʪʠʩʢ ʫ ʚʝʥʘʭ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʨʦʟʚʠʪʢʫ. ʃʘʟʝʨʥʘ ʘʙʣʷʮʽʷ ʚʝʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʻ ʩʫʯʘʩʥʠʤ 

ʤʘʣʦʽʥʚʘʟʠʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ, ʷʢʠʡ ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʯʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Gwozdzinski, L., Pieniazek, A., & Gwozdzinski, K. (2024). Factors 

Influencing Venous Remodeling in the Development of Varicose Veins of the Lower 

Limbs. International Journal of Molecular Sciences, 25(3), 1560. 

https://doi.org/10.3390/ijms25031560. 

2. Ortega, M. A., Fraile-Mart²nez, O., Garc²a-Montero, C., 

Ćlvarez-Mon, M. A., Chaowen, C., Ruiz-Grande, F., Pekarek, L., Monserrat, J., 

As¼nsolo, A., Garc²a-Honduvilla, N., Ćlvarez-Mon, M., & Bujan, J. (2021). 

Understanding Chronic Venous Disease: A Critical Overview of Its Pathophysiology 

and Medical Management. Journal of clinical medicine, 10(15), 3239. 

https://doi.org/10.3390/jcm10153239. 

3. Raffetto, J. D., & Mannello, F. (2014). Pathophysiology of chronic venous 

disease. International angiology : a Journal of the International Union of Angiology, 

33(3), 212ï221. 

4. Shrestha, O., Basukala, S., Thapa, N., Karki, S., Pant, P., & Paudel, S. 

(2023). Endovenous laser ablation versus conventional surgery (ligation and stripping) 

for primary great saphenous varicose vein: a systematic review and meta-analysis. 

Annals of Medicine and Surgery, 85(9), 4509ï4519. 

https://doi.org/10.3390/ijms25031560
https://doi.org/10.3390/jcm10153239


VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

158 

https://doi.org/10.1097/MS9.0000000000001095. 

 

ɼɽʗʂɯ ʇʀʊɸʅʅʗ ʂʆʄʆʈɹɯɼʅʆʉʊɯ ʉʊɸʅɯɺ ʋ ɻɯʅɽʂʆʃʆɻɯɰ  

ʇɯɼ ʏɸʉ ɺɯʁʅʀ ɺ ʋʂʈɸɰʅɯ 

ʉʪʘʨʢʦʚʘ ɺ.ɼ., ʉʪʘʨʢʦʚʘ ɯ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

vdstarkova.3m21@knmu.edu.ua 

ɺʩʪʫʧ. ʆʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʾ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʩʪʘʥʦʚʠʪʴ 

ʬʝʥʦʤʝʥ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ, ʘʙʦ ʢʦʤʦʨʙʽʜʥʦʩʪʽ. ʂʦʤʦʨʙʽʜʥʽ ʩʪʘʥʠ, ʱʦ ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʝ ʣʠʰʝ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʮʝʩ 

ʣʽʢʫʚʘʥʥʷ, ʘʣʝ ʡ ʽʩʪʦʪʥʦ ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʢʦʤʦʨʙʽʜʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʾ ʢʣʽʥʽʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʇʽʜ ʪʝʨʤʽʥʦʤ çʢʦʤʦʨʙʽʜʥʽʩʪʴè ʨʦʟʫʤʽʶʪʴ 

ʦʜʥʦʯʘʩʥʝ ʽʩʥʫʚʘʥʥʷ ʚ ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʤʘʶʪʴ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ (ɺʘʩʪʴʷʥʦʚ, 2024). ʆʪʦʞ, ʢʦʤʦʨʙʽʜʥʠʡ ʩʪʘʥ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʪʦʨʠʥʥʠʡ ʜʽʘʛʥʦʟ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʠʤʧʪʦʤʘʪʠʢʠ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(Al -Beltagi, 2021). 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʢʘʟʘʪʠ ʷʢʽ ʢʦʤʦʨʙʽʜʥʽ ʩʪʘʥʠ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʫ 

ʛʽʥʝʢʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʽʜ ʯʘʩ ʚʽʡʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʜʝʦ- ʪʘ ʪʝʢʩʪʦʚʽ ʤʘʪʝʨʽʘʣʠ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʤʘʡʩʪʝʨ-ʢʣʘʩʽʚ ʟ ʧʠʪʘʥʴ ʛʽʥʝʢʦʣʦʛʽʾ, ʱʦ 

ʧʨʦʭʦʜʠʣʠ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʨʦʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ʄʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʟʜʦʙʫʪʢʠ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ, 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʫʪʪʻʚʫ ʧʦʰʠʨʝʥʽʩʪʴ ʢʦʤʦʨʙʽʜʥʠʭ ʩʪʘʥʽʚ ʩʝʨʝʜ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ ʫ ʛʽʥʝʢʦʣʦʛʽʾ. ʁʜʝʪʴʩʷ ʧʨʦ ʯʠʩʣʝʥʥʽ ʨʦʟʣʘʜʠ ʚ ʝʥʜʦʢʨʠʥʥʽʡ ʩʠʩʪʝʤʽ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʧʨʠʩʫʪʥʽʩʪʶ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ ʟ ʥʘʷʚʥʽʩʪʶ ʧʨʦʷʚʽʚ ʫ 

ʚʠʛʣʷʜʽ ʢʦʤʙʽʥʘʮʽʾ ʘʙʦ ʩʫʢʫʧʥʦʩʪʽ ʬʽʟʠʯʥʠʭ, ʝʤʦʮʽʡʥʠʭ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʟʤʽʥ.  

ʉʚʦʻʶ ʯʝʨʛʦʶ, ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʽ ʝʥʜʦʢʨʠʥʥʽ ʧʦʨʫʰʝʥʥʷ, ʘ ʩʘʤʝ ï ʦʞʠʨʽʥʥʷ, 
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ʛʽʧʦ- ʯʠ ʛʽʧʝʨʪʠʨʝʦʟ ʪʘ ʽʥʰʽ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʷʢ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʚʫʣʷʮʽʾ, ʛʦʨʤʦʥʘʣʴʥʠʡ ʟʙʽʡ ʯʠ ʭʘʦʩ. ʂʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʧʦʨʫʰʝʥʴ 

ʚʠʩʪʫʧʘʶʪʴ ʘʥʦʤʘʣʴʥʽ ʤʘʪʢʦʚʽ ʢʨʦʚʦʪʝʯʽ, ʛʦʨʤʦʥʦʟʘʣʝʞʥʽ ʧʫʭʣʠʥʠ ʷʻʯʥʠʢʽʚ ʯʠ 

ʤʘʪʢʠ, ʝʥʜʦʤʝʪʨʽʦʟ, ʙʝʟʧʣʽʜʜʷ, ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʝʨʝʙʽʛ ʧʝʨʠʤʝʥʦʧʘʫʟʠ ʪʘ ʽʥʰʽ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʯʘʩʪʽʰʝ ʬʦʨʤʫʻʪʴʩʷ ʣʘʥʮʶʞʦʢ ʢʦʤʦʨʙʽʜʥʠʭ 

ʩʪʘʥʽʚ, ʷʢʽ ʧʨʦʚʦʢʫʻ ʭʨʦʥʽʯʥʠʡ ʩʪʨʝʩ ï ʧʦʰʠʨʝʥʝ ʷʚʠʱʝ ʧʽʜ ʯʘʩ ʚʽʡʥʠ. ʁ, 

ʚʠʭʦʜʷʯʠ ʟ ʚʠʢʣʘʜʝʥʦʛʦ, ʤʝʥʝʜʞʤʝʥʪ ʞʽʥʦʢ, ʱʦ ʤʘʶʪʴ ʛʽʥʝʢʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ 

ʫ ʚʠʛʣʷʜʽ ʢʦʤʦʨʙʽʜʥʦʛʦ ʩʪʘʥʫ ʪʨʝʙʘ ʧʦʯʠʥʘʪʠ ʟ ʥʽʚʝʣʶʚʘʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʨʝʩʫ 

ʪʘ ʣʽʢʫʚʘʥʥʷ ʡʦʛʦ ʥʘʩʣʽʜʢʽʚ ʥʘ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʫ ʛʽʣʢʫ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ. 
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ɺʩʪʫʧ. ʈʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʛʣʦʙʘʣʴʥʫ 

ʢʨʠʟʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʦʜʥʫ ʟ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʟʘʛʨʦʟ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʻʪʴʩʷ 

ʣʶʜʩʪʚʦ ʩʴʦʛʦʜʥʽ. ʇʦʰʠʨʝʥʝ ʙʝʟʚʽʜʧʦʚʽʜʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʥʘʜʤʽʨʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʚʠʪʢʫ 

ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ. ɼʝʷʢʽ ʰʪʘʤʠ ʙʘʢʪʝʨʽʡ ʥʘʙʫʣʠ ʩʪʽʡʢʦʩʪʽ ʤʘʡʞʝ ʜʦ ʚʩʽʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ. ɸʥʪʠʙʽʦʪʠʯʥʽ ʘʜôʁ ʚʘʥʪʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʨʦʪʠʜʽʾ 

https://doi.org/10.5409/wjcp.v10.i3.15
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ʤʥʦʞʠʥʥʽʡ ʣʽʢʘʨʩʴʢʽʡ ʩʪʽʡʢʦʩʪʽ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ. 

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʨʦʣʴ ʘʜôʶʚʘʥʪʽʚ, ʘ ʩʘʤʝ ʽʥʛʽʙʽʪʦʨʽʚ ʝʬʣʶʢʩʥʠʭ ʥʘʩʦʩʽʚ, ʫ 

ʧʦʜʦʣʘʥʥʽ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʦʮʽʥʠʪʠ ʾʭ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʫ 

ʚʽʜʥʦʚʣʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʦʪʠ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ 

ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʦʛʣʷʜʽʚ ʪʘ ʤʝʪʘ-ʘʥʘʣʽʟʽʚ ʟ ʧʣʘʪʬʦʨʤ PubMed, Scopus, Web 

of Science, Nature Microbiology. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʜôʁ ʚʘʥʪʠ ï ʮʝ ʩʧʦʣʫʢʠ ʘʙʦ ʨʝʯʦʚʠʥʠ, ʷʢʽ 

ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʨʘʟʦʤ ʟ ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʾʭʥʴʦʾ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʘʙʦ ʰʣʷʭʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʘʙʦ ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʥʷ ʜʽʾ 

ʘʥʪʠʙʽʦʪʠʢʽʚ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʘʥʪʠʙʽʦʪʠʯʥʠʭ ʘʜôʁ ʚʘʥʪʽʚ ʻ ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʬʘʢʪʦʨʠ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʙʘʢʪʝʨʽʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʽ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʽ ʚʠʞʠʚʘʥʥʷ ʙʘʢʪʝʨʽʡ, ʘʜôʁ ʚʘʥʪʠ 

ʤʦʞʫʪʴ ʟʤʝʥʰʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʚʽʨʫʣʝʥʪʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʚʠʨʦʙʣʝʥʥʷ 

ʪʦʢʩʠʥʽʚ ʘʙʦ ʘʜʛʝʟʽʷ ʜʦ ʪʢʘʥʠʥ ʭʘʟʷʾʥʘ, ʧʦʩʣʘʙʣʶʶʯʠ ʧʘʪʦʛʝʥʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʪʘ 

ʜʦʟʚʦʣʷʶʯʠ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ ʪʘ ʘʥʪʠʙʽʦʪʠʢʘʤ ʝʬʝʢʪʠʚʥʽʰʝ ʙʦʨʦʪʠʩʷ ʟ ʽʥʬʝʢʮʽʻʶ. 

ɺʽʜʦʤʦ ʢʽʣʴʢʘ ʢʣʘʩʽʚ ʘʜôʁ ʚʘʥʪʽʚ, ʪʘʢʽ ʷʢ ʽʥʛʽʙʽʪʦʨʠ ʝʬʣʶʢʩʥʦʛʦ ʥʘʩʦʩʘ, ʽʥʛʽʙʽʪʦʨʠ 

ɓ-ʣʘʢʪʘʤʘʟ, ʽʥʛʽʙʽʪʦʨʠ ʢʚʦʨʫʤ-ʩʝʥʩʠʥʛʫ ʪʘ ʘʜôʁ ʚʘʥʪʠ, ʱʦ ʧʦʨʫʰʫʶʪʴ ʩʠʥʪʝʟ 

ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʙʘʢʪʝʨʽʡ ʪʘ ʟʤʽʥʶʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ.  

ɽʬʣʶʢʩʥʽ ʥʘʩʦʩʠ ï ʮʝ ʪʨʘʥʩʧʦʨʪʥʽ ʙʽʣʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʤʙʨʘʥʽ 

ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʚʠʚʦʜʷʪʴ 

ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ ʟ ʢʣʽʪʠʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʘʥʽ ʤʝʭʘʥʽʟʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʙʘʢʪʝʨʽʷʤʠ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʩʝʨʝʜʠʥʠ ʩʚʦʾʭ ʢʣʽʪʠʥ, ʱʦ ʟʥʠʞʫʻ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʨʝʧʘʨʘʪʫ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

ɺʠʧʘʜʢʠ ʚʠʥʠʢʥʝʥʥʷ ʝʬʣʶʢʩʥʠʭ ʩʠʩʪʝʤ ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʪʴ ʷʢ ʩʝʨʝʜ ʢʣʽʥʽʯʥʠʭ, 

ʪʘʢ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʰʪʘʤʽʚ. ʆʩʥʦʚʥʠʤʠ ʢʣʘʩʘʤʠ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʽ, 
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ʷʢ ʚʽʜʦʤʦ, ʚʠʚʦʜʷʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤʠ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʝʬʣʶʢʩʥʠʤʠ ʥʘʩʦʩʘʤʠ ʻ 

ʤʘʢʨʦʣʽʜʠ, ʬʪʦʨʭʽʥʦʣʦʥʠ, ʦʢʩʘʟʦʣʽʜʠʥʦʥʠ, ʮʝʬʘʣʦʩʧʦʨʠʥʠ, ɓ-ʣʘʢʪʘʤʠ ʪʘ 

ʢʘʨʙʘʧʝʥʝʤʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʥʷ.  

ɯʥʛʽʙʽʪʦʨʠ ʝʬʣʶʢʩʥʦʛʦ ʥʘʩʦʩʘ (ɯɽʅ) ʤʦʞʫʪʴ ʙʣʦʢʫʚʘʪʠ ʮʽ ʥʘʩʦʩʠ, 

ʟʘʧʦʙʽʛʘʶʯʠ ʚʠʚʝʜʝʥʥʶ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ 

ʨʽʚʝʥʴ ʧʨʝʧʘʨʘʪʫ. ʇʨʠʢʣʘʜʘʤʠ ɯɽʅ ʻ ʬʝʥʽʣʘʣʘʥʽʥ-ʘʨʛʽʥʽʥ ɓ-ʥʘʬʪʠʣʘʤʽʜ (PAɓN) 

ʪʘ ʢʘʨʙʦʥʽʣʮʽʘʥʽʜ ʤ-ʭʣʦʨʬʝʥʽʣʛʽʜʨʘʟʦʥ. ʇʨʦʙʣʝʤʘ ʚʧʣʠʚʫ ʥʘ ʝʬʣʶʢʩʥʽ ʥʘʩʦʩʠ 

ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʧʨʠ ʽʥʛʽʙʫʚʘʥʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʘʛʝʥʪʽʚ, ʷʢʽ ʩʧʝʮʠʬʽʯʥʦ ʟʫʧʠʥʷʶʪʴ ʨʦʙʦʪʫ ʥʘʩʦʩʽʚ 

ʚʠʢʣʶʯʥʦ ʫ ʧʨʦʢʘʨʽʦʪʽʚ. ʅʘʨʘʟʽ ʥʝ ʙʫʣʦ ʨʘʪʠʬʽʢʦʚʘʥʦ ʞʦʜʥʦʛʦ ʩʫʧʨʝʩʦʨʘ 

ʝʬʣʶʢʩʥʠʭ ʥʘʩʦʩʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ, ʱʦ ʚʨʘʞʘʶʪʴ ʣʶʜʝʡ ʽ 

ʪʚʘʨʠʥ. ɭʜʠʥʠʤ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʽʥʛʽʙʽʪʦʨʦʤ ʻ MP-601,37, ʷʢʠʡ ʧʦʩʪʘʯʘʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʘʝʨʦʟʦʣʶ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʦʤ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʝʩʧʽʨʘʪʦʨʥʠʭ 

ʽʥʬʝʢʮʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʰʪʫʯʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ ʣʝʛʝʥʴ ʩʧʨʠʯʠʥʝʥʦʶ 

ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʤ P. Aeruginosa. ʇʝʨʩʧʝʢʪʠʚʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʥʝʩʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜôʁ ʚʘʥʪʽʚ ʫ ʢʣʽʥʽʯʥʽ ʫʤʦʚʠ, ʱʦ ʻ ʚʠʨʽʰʘʣʴʥʠʤ 

ʢʨʦʢʦʤ ʫ ʙʦʨʦʪʴʙʽ ʟ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʜʘʥʽ, ʧʦʚô̫ ʟʘʥʽ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʜʦʮʽʣʴʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʪʦʢʩʠʯʥʽʩʪʶ, ʱʦ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʪʦʢʦʣʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʽʥʛʽʙʽʪʦʨʽʚ 

ʝʬʣʶʢʩʥʠʭ ʧʦʤʧ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʩʝʨʡʦʟʥʠʭ ʥʝʜʦʣʽʢʽʚ ʪʘʢʠʭ ʷʢ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ, ʥʠʟʴʢʘ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʜʽʾ, 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ɺʠʩʥʦʚʢʠ. ɸʜôʁ ʚʘʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʩʥʫʶʯʽ 

ʘʥʪʠʙʽʦʪʠʢʠ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ, ʧʽʜʚʠʱʫʶʯʠ ʾʭʥʶ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ 

ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ. ʆʜʥʘʢ ʾʭʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʘʩʪʦ ʦʙʤʝʞʫʻʪʴʩʷ 

ʮʽʣʴʦʚʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʪʘ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʤʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʷʤʠ ʟ 
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ʧʨʝʧʘʨʘʪʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʜôʶʚʘʥʪʽʚ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʤʽʥʽʤʘʣʴʥʫ ʽʥʛʽʙʫʶʯʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʘʥʪʠʙʽʦʪʠʢʘ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʥʠʱʝʥʥʷ 

ʙʘʢʪʝʨʽʡ, ʪʘ ʟʙʝʨʝʛʪʠ ʥʘʷʚʥʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʘʨʽʘʥʪʠ ʣʽʢʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʥʦʚʠʭ ʘʜôʁ ʚʘʥʪʥʠʭ ʩʧʦʣʫʢ ʘʙʦ ʤʦʜʠʬʽʢʘʮʽʷ ʽʩʥʫʶʯʠʭ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʽʜʢʨʠʪʪʷ ʙʽʣʴʰ 

ʧʦʪʫʞʥʠʭ ʘʜôʁ ʚʘʥʪʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʚ ʮʽʡ ʛʘʣʫʟʽ ʤʘʶʪʴ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʘʥʪʠʙʽʦʪʠʯʥʠʭ 

ʘʜôʁ ʚʘʥʪʽʚ ʪʘ ʥʘʙʣʠʞʝʥʥʷ ʾʭ ʜʦ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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2017). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 95% ʧʘʮʽʻʥʪʽʚ ʚʠʞʠʚʘʶʪʴ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʾ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʟ ʛʦʩʪʨʠʤ ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ ʟʘʚʜʷʢʠ ʤʝʜʠʯʥʠʤ ʪʘ ʭʽʨʫʨʛʽʯʥʠʤ 

ʽʥʥʦʚʘʮʽʷʤ (Go et al., 2014), ʙʘʛʘʪʦ ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʭʨʦʥʽʯʥʫ ʩʝʨʮʝʚʫ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 50% ʧʦʜʘʣʴʰʦʾ ʩʤʝʨʪʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 

5 ʨʦʢʽʚ ʧʽʩʣʷ ʛʦʩʪʨʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʨʦʟʤʽʨʫ ɯʄ, 

ʣʦʢʘʣʽʟʘʮʽʾ ʚʦʛʥʠʱʘ ʥʝʢʨʦʟʫ, ʦʙô̒ ʤʫ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʤʽʦʢʘʨʜʘ, ʩʪʫʧʝʥʷ 

ʛʧ̔ʝʨʪʨʦʬʽʾ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʘʣʝ ʡ ʚʽʜ ʩʪʘʥʫ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ (ʇʂʄ) 

(Ali  et al., 2014). ʇʂʄ ʟʘʡʤʘʻ ʜʦ 25% ʤʘʩʠ ʚʩʴʦʛʦ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʽ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ, ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʽ ʟʘʟʚʠʯʘʡ 

ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʝ ʽ ʩʢʦʦʨʜʠʥʦʚʘʥʝ ʩʢʦʨʦʯʝʥʥʷ ʤʽʦʢʘʨʜʘ, ʥʘ ʧʨʦʮʝʩ ʜʝʛʨʘʜʘʮʽʾ 

ʷʢʦʛʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʧʨʦʪʝʘʟʠ ʢʣʘʩʫ ʤʘʪʨʠʯʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʄʄʇ). 

ʄʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʠʥʠ ʬʝʨʤʝʥʪʽʚ ʢʣʘʩʫ ʛʽʜʨʦʣʘʟ, ʷʢʽ ʤʦʞʫʪʴ 

ʨʦʟʨʠʚʘʪʠ ʧʝʧʪʠʜʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʚ ʙʽʣʢʘʭ. ʄʘʪʨʠʯʥʽ ʧʨʦʪʝʘʟʠ ʻ 

ʬʘʢʪʦʨʦʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʘʪʝʨʦʩʢʣʝʨʦʟʫ 

ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ (Spinale et al., 2008). ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʪʠʤʫʣʶʚʘʪʠ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʛʣʘʜʢʠʭ ʤô̫ ʟʦʚʠʭ ʢʣʽʪʠʥ ʫ ʩʫʜʠʥʥʽʡ ʩʪʽʥʮʽ, ʱʦ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʷʢ ʘʨʪʝʨʽʡ, ʪʘʢ ʽ ʩʝʨʮʝʚʦʛʦ 

ʤô̫ ʟʘ (Johnson, 2017). ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʤʝʪʘʙʦʣʽʟʤʽ ʪʢʘʥʠʥ ʄʄʇ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʤʦʜʝʣʶʚʘʥʥʽ ʪʢʘʥʠʥ, ʩʧʨʠʷʶʯʠ ʦʙʤʽʥʫ ʨʽʟʥʠʭ ʙʽʣʢʽʚ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ. ʆʜʥʘʢ, ʝʢʩʧʨʝʩʽʷ MMP2 ʟʥʘʯʥʦ ʧʦʩʠʣʶʻʪʴʩʷ ʧʽʩʣʷ ɯʄ 

ʽ ʯʝʨʝʟ 8 ʪʠʞʥʽʚ ʨʽʚʝʥʴ ʮʽʻʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ ʫ ʪʢʘʥʠʥʽ ʽʥʬʘʨʢʪʫ ʚ 3000 ʨʘʟʽʚ 

ʚʠʱʠʡ, ʥʽʞ ʫ ʥʦʨʤʽ (Wilson et al., 2003). MMP2 ʪʘʢʦʞ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʛʦʩʪʨʦʶ 

ʩʤʝʨʪʥʽʩʪʶ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʩʝʨʮʷ ʧʽʩʣʷ ɯʄ, ʘ ʪʘʢʦʞ ʟ ʘʧʦʧʪʦʟʦʤ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʽʰʝʤʽʻʶ, ʨʝʧʝʨʬʫʟʽʡʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʪʘ ʽʥʛʽʙʫʚʘʥʥʷʤ 

ʝʥʜʦʪʝʣʽʘʣʽʟʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʘʟ ʩʝʨʮʝʚʦʛʦ 

ʤô̫ ʟʘ ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʮʽʣʝʡ ʫ ʣʽʢʫʚʘʥʥʽ ʥʘʩʣʽʜʢʽʚ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ. 

ɺ ʦʨʛʘʥʽʟʤʽ ʽʩʥʫʶʪʴ ʧʨʠʨʦʜʥʽ ʽʥʛʽʙʽʪʦʨʠ ʄʄʇ, ʚʢʣʶʯʘʶʯʠ 



VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

164 

Ŭ-2-ʤʘʢʨʦʛʣʦʙʫʣʽʥʠ, ʘ ʪʘʢʦʞ ʩʽʤʝʡʩʪʚʦ ʪʢʘʥʠʥʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, 

ʷʢʽ, ʦʜʥʘʢ, ʥʝ ʤʘʶʪʴ ʩʫʚʦʨʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʜʦ ʢʦʞʥʦʛʦ ʪʠʧʫ ʄʄʇ, ʘ ʤʝʪʘʙʦʣʽʯʥʽ 

ʟʤʽʥʠ ʚ ʩʝʨʮʝʚʦʤʫ ʤô̫ ʟʽ ʧʽʩʣʷ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʨʦʜʥʠʤ 

ʽʥʛʽʙʽʪʦʨʘʤ ʚʧʦʨʘʪʠʩʷ ʟ ʨʽʟʢʦ ʟʨʦʩʪʘʶʯʦʶ ʝʢʩʧʨʝʩʽʻʶ ʄʄʇ2. ʐʣʷʭ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʽʜʢʘʟʘʣʘ ʚʯʝʥʠʤ ʩʘʤʘ ʧʨʠʨʦʜʘ. ʄʘʣʘ ʽʥʪʝʨʬʝʨʫʶʯʘ 

ʈʅʂ (siRNA). ɺ ʝʫʢʘʨʽʦʪʠʯʥʽʡ ʢʣʽʪʠʥʽ ʮʝʡ ʤʝʭʘʥʽʟʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʤʢʥʝʥʥʷ ʛʝʥʽʚ ʰʣʷʭʦʤ ʙʣʦʢʫʚʘʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʚʞʝ ʩʠʥʪʝʟʦʚʘʥʦʾ ʤʘʪʨʠʯʥʦʾ 

ʈʅʂ (ʤʈʅʂ) ʷʢ ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʫ ʚʠʛʣʷʜʽ ʛʝʥʥʦʛʦ 

ʚʠʤʢʥʝʥʥʷ. ʂʦʞʝʥ ʛʝʥ ʪʨʘʥʩʢʨʠʙʫʻʪʴʩʷ ʈʅʂ-ʧʦʣʽʤʝʨʘʟʦʶ-2, ʷʢʘ ʧʨʦʜʫʢʫʻ ʘʙʦ 

ʤʘʪʨʠʯʥʫ, ʘʙʦ ʨʝʛʫʣʷʪʦʨʥʫ ʈʅʂ. ʇʽʩʣʷ ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʽʡʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ 

ʨʝʛʫʣʷʪʦʨʥʘ ʈʅʂ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʣʘ ʽʥʪʝʨʬʝʨʫʶʯʘ ʈʅʂ (siRNA), ʚʟʘʻʤʦʜʽʻ ʟ 

Argo-2 ʪʘ ʜʝʷʢʠʤʠ ʜʦʜʘʪʢʦʚʠʤʠ ʙʽʣʢʘʤʠ, ʫʪʚʦʨʶʶʯʠ ʈʅʂ-ʽʥʜʫʢʦʚʘʥʠʡ 

ʢʦʤʧʣʝʢʩ ʧʨʠʜʫʰʝʥʥʷ (RNA Induced Silencing Complex ï RISC). ʂʦʣʠ ʢʦʤʧʣʝʢʩ 

RISC, ʥʘʚʘʥʪʘʞʝʥʠʡ siRNA, ʚʩʪʫʧʘʻ ʚ ʢʦʥʪʘʢʪ ʟ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤ (ʜʣʷ siRNA) 

ʪʨʘʥʩʢʨʠʧʪʦʤ ʤʈʅʂ ʮʽʣʴʦʚʦʛʦ ʛʝʥʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʘʨʶʚʘʥʥʷ ʦʩʥʦʚ. ʎʝ 

ʩʧʘʨʶʚʘʥʥʷ ʦʩʥʦʚ ʘʢʪʠʚʫʻ ʤʝʭʘʥʽʟʤ ʨʦʟʱʝʧʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ RISC. ʎʽʣʴʦʚʠʡ 

ʪʨʘʥʩʢʨʠʧʪ ʤʈʅʂ ʨʦʟʱʝʧʣʶʻʪʴʩʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʧʝʨʝʢʣʘʜʥʠʤ, ʘ ʦʪʞʝ, 

ʩʠʥʪʝʟ ʢʦʥʢʨʝʪʥʦʛʦ ʙʽʣʢʘ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʛʝʥʝʪʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ, 

siRNA ʚʚʘʞʘʻʪʴʩʷ ʧʦʪʫʞʥʦʶ ʪʝʭʥʽʢʦʶ ʜʣʷ ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʧʨʠʛʣʫʰʝʥʥʷ 

ʛʝʥʽʚ. ʆʜʥʘʢ ʽʩʥʫʶʪʴ ʜʝʷʢʽ ʧʨʦʙʣʝʤʠ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʴʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʣʽʢʫʚʘʣʴʥʠʭ ʮʽʣʝʡ. ʇʝʨʝʥʝʩʝʥʥʷ siRNA ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʮʽʣʝʡ 

ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʬʘʢʪʦʨʘʤʠ, ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʥʘʣʝʞʥʠʤ 

ʜʦʩʪʘʚʣʝʥʥʷʤ ʜʦ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷʤ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ-

ʛʦʩʧʦʜʘʨʷ. 

ʉʴʦʛʦʜʥʽ ʣʽʢʘʨʽ, ʤʦʣʝʢʫʣʷʨʥʽ ʙʽʦʣʦʛʠ ʪʘ ʭʽʤʽʢʠ ʦʙ'ʻʜʥʘʣʠ ʩʚʦʾ ʟʫʩʠʣʣʷ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʛʽʜʨʦʛʝʣʽ, ʷʢʽ 

ʥʝ ʪʽʣʴʢʠ ʙʝʟʧʝʯʥʦ ʜʦʩʪʘʚʣʷʶʪʴ ʙʽʦʤʦʣʝʢʫʣʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʦʛʦ 

ʤô̫ ʟʘ, ʘʣʝ ʡ ʯʫʪʣʠʚʽ ʜʦ ʧʨʦʪʝʘʟ, ʪʦʙʪʦ ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʧʨʦʪʝʘʟʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʽʩʮʝʚʝ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʄʄʇ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʝʥʜʦʛʝʥʥʠʡ 
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ʩʪʠʤʫʣ ʜʣʷ ʚʠʚʽʣʴʥʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʛʽʜʨʦʛʝʣʽʚ ʟʘ ʧʦʪʨʝʙʦʶ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʪʘʚʢʠ siMMP2 ʟ ʛʽʜʨʦʛʝʣʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ɯʄ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʦʜʝʣʽ ɯʄ ʫ ʱʫʨʽʚ. ɺ ʜʦ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ ʜʦ ʧʝʨʚʠʥʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ ʩʝʨʮʷ ʱʫʨʽʚ siMMP2 ʧʨʠʟʚʦʜʠʚ ʜʦ ʨʽʟʢʦʛʦ 

ʟʥʠʞʝʥʥʷ MMP2 ʟʘ ʜʘʥʠʤʠ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ. ʉʝʨʮʷ, ʚ ʷʢʽ ʚʚʦʜʠʣʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ, ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʘʯʥʝ ʩʪʦʥʰʝʥʥʷ ʩʪʽʥʦʢ, ʪʦʜʽ ʷʢ ʩʝʨʮʷ, ʚ 

ʷʢʽ ʚʚʦʜʠʣʠ ʛʝʣʴ/siCTRL (ʛʽʜʨʦʛʝʣʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ siRNA ʧʨʦʪʠ 

ʟʝʣʝʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʙʽʣʢʘ ʘʙʦ ʛʝʣʴ/siMMP2 (ʛʽʜʨʦʛʝʣʽ ʟ ʢʦʤʧʣʝʢʩʦʤ 

ʧʨʠʜʫʰʝʥʥʷ ʟ siRNA, ʚʽʜʧʦʚʽʜʥʠʤ ʜʦ ʤʘʪʨʠʯʥʦʾ ʈʅʂ ʄʄʇ2), ʤʘʣʠ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʝʥʫ ʪʦʚʱʠʥʫ ʩʪʽʥʦʢ ʚ ʦʙʣʘʩʪʽ ʽʥʬʘʨʢʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʨʦʟʯʠʥʦʤ (Wang et al., 2018; Doescher et al., 2022). 

ʇʨʠʜʫʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ MMP2 ʟʥʘʯʥʦ ʟʙʝʨʽʛʘʻ ʦʙô̒ ʤ ʤʽʘʢʘʨʜʽʘʣʴʥʦʾ ʩʪʽʥʢʠ ʽ 

ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʶ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʬʫʥʢʮʽʾ. 

ʎʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʽʥô̒ ʢʮʽʡʥʠʭ ʛʽʜʨʦʛʝʣʽʚ ʷʢ ʪʝʨʘʧʝʚʪʠʯʥʠʭ 

ʟʘʩʦʙʽʚ ʧʽʩʣʷ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʪʘ ʱʝ ʨʘʟ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʘʪʦʛʝʥʥʫ ʨʦʣʴ MMP. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʟʦʚʘʥʠʭ siRNA ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʣʽʢʘʨʷʤʠ 

ʚʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʣʽʢʫʚʘʥʥʽ ʷʢ ʥʘʩʣʽʜʢʽʚ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ, ʪʘʢ ʽ ʽʥʰʠʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ (Borrelli et al., 2021; Chen et al., 2023; Xu et al., 2025). 

ʆʜʥʘʢ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ ʥʝʦʙʭʽʜʥʽ 

ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ, çʧʦʚʝʜʽʥʢʘè ʛʽʜʨʦʛʝʣʶ ʚ ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ, 

ʤʦʞʣʠʚʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʦʩʪʘʚʢʠ siRNA ʜʦ ʮʽʣʴʦʚʠʭ ʪʢʘʥʠʥ ʪʘ ʙʝʟʧʝʢʘ 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ siRNA ʱʦʜʦ ʘʢʪʠʚʥʦʩʪʽ ʽʥʰʠʭ ʥʝʮʽʣʴʦʚʠʭ ʛʝʥʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Benjamin, E. J., Blaha, M. J., Chiuve, S. E., Cushman, M., Das, S. R., 

Deo, R., de Ferranti, S. D., Floyd, J., Fornage, M., Gillespie, C., Isasi, C. R., 

Jim®nez, M. C., Jordan, L. C., Judd, S. E., Lackland, D., Lichtman, J. H., Lisabeth, L., 

Liu, S., Longenecker, C. T., & Muntner, P. (2017). Heart disease and stroke statisticsð

2017 update: A report from the American heart association. Circulation, 135(10). 



VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

166 

https://doi.org/10.1161/cir.0000000000000485. 

2. Go, A. S., Mozaffarian, D., Roger, V. L., Benjamin, E. J., Berry, J. D., 

Blaha, M. J., Dai, S., Ford, E. S., Fox, C. S., Franco, S., Fullerton, H. J., Gillespie, C., 

Hailpern, S. M., Heit, J. A., Howard, V. J., Huffman, M. D., Judd, S. E., Kissela, B. M., 

Kittner, S. J., Turner, M. B. (2014). Heart disease and stroke statisticsð2014 update. 

Circulation, 129(3). https://doi.org/10.1161/01.cir.0000441139.02102.80. 

3. Ali, S. R., Ranjbarvaziri, S., Talkhabi, M., Zhao, P., Subat, A., Hojjat, A., 

Kamran, P., M¿ller, A. M. S., Volz, K. S., Tang, Z., Red-Horse, K., & Ardehali, R. 

(2014). Developmental heterogeneity of cardiac fibroblasts does not predict 

pathological proliferation and activation. Circulation Research, 115(7), 625ï635. 

https://doi.org/10.1161/circresaha.115.303794. 

4. Spinale, F. G., Koval, C. N., Deschamps, A. M., Stroud, R. E., & 

Ikonomidis, J. S. (2008). Dynamic changes in matrix metalloprotienase activity within 

the human myocardial interstitium during myocardial arrest and reperfusion. 

Circulation, 118(14_suppl_1), S16ïS23. https://doi.org/10.1161/circulationaha. 

108.786640. 

5. Johnson, J. L. (2017). Metalloproteinases in atherosclerosis. European 

Journal of Pharmacology, 816, 93ï106. https://doi.org/10.1016/j.ejphar.2017.09.007 

6. Wilson, E. M., Moainie, S. L., Baskin, J. M., Lowry, A. S., 

Deschamps, A. M., Mukherjee, R., Guy, T. S., St John-Sutton, M. G., Gorman, J. H., 

Edmunds, L. H., Gorman, R. C., & Spinale, F. G. (2003). Region- and type-specific 

induction of matrix metalloproteinases in postïmyocardial infarction remodeling. 

Circulation, 107(22), 2857ï2863. https://doi.org/10.1161/01.cir.0000068375. 

40887.fa. 

7. Wang, L. L., Chung, J. J., Li, E. C., Uman, S., Atluri, P., & Burdick, J. A. 

(2018). Injectable and protease-degradable hydrogel for siRNA sequestration and 

triggered delivery to the heart. Journal of Controlled Release, 285, 152ï161. 

https://doi.org/10.1016/j.jconrel.2018.07.004. 

8. Doescher, C., Thai, A., Cha, E., Cheng, P. V., Agrawal, D. K., & 

https://doi.org/10.1161/cir.0000000000000485
https://doi.org/10.1161/01.cir.0000441139.02102.80
https://doi.org/10.1161/circresaha.115.303794
https://doi.org/10.1161/circulationaha.%20108.786640
https://doi.org/10.1161/circulationaha.%20108.786640
https://doi.org/10.1016/j.ejphar.2017.09.007
https://doi.org/10.1161/01.cir.0000068375.%2040887.fa
https://doi.org/10.1161/01.cir.0000068375.%2040887.fa
https://doi.org/10.1016/j.jconrel.2018.07.004


VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day 

ñMedical and Biological Sciences : Interdisciplinary Aspectò 

October 15ð16, 2025 

167 

Thankam, F. G. (2022). Intelligent hydrogels in myocardial regeneration and 

engineering. Gels, 8(9), 576. https://doi.org/10.3390/gels8090576. 

9. Borrelli, M. A., Turnquist, H. R., & Little, S. R. (2021). Biologics and 

their delivery systems: Trends in myocardial infarction. Advanced Drug Delivery 

Reviews, 173, 181ï215. https://doi.org/10.1016/j.addr.2021.03.014. 

10. Xu, Z., Yang, W., Zhang, R., Zhang, G., Liang, X., Zhao, N., Xu, C., 

Li, Y., & Xu, F. (2025). Microenvironment Programmed sirna based hydrogel for 

spatiotemporal gene silencing in wound healing. Advanced Materials. 

https://doi.org/10.1002/adma.202509558. 

11. Chen, J., Zhu, H., Xia, J., Zhu, Y., Xia, C., Hu, Z., Jin, Y., Wang, J., 

He, Y., Dai, J., & Hu, Z. (2023). High Performance multi dynamic bond cross linked 

hydrogel with spatiotemporal sirna delivery for geneïcell combination therapy of 

intervertebral disc degeneration. Advanced Science. 

https://doi.org/10.1002/advs.202206306. 

 

ɺʇʃʀɺ ʂʆʄɹɯʅʆɺɸʅʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ ɺʋɻʃɽʂʀʉʃʆɻʆ ɻɸɿʋ 
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ɺʩʪʫʧ. ʆʩʪʝʦʘʨʪʨʠʪ (ʆɸ) ï ʭʨʦʥʽʯʥʝ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʟʘʧʘʣʴʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʫʛʣʦʙʽʚ, ʱʦ ʻ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʭʨʦʥʽʯʥʦʛʦ ʙʦʣʶ, ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʟʥʠʞʝʥʥʷ 

ʷʢʦʩʪʽ ʞʠʪʪʷ. ʇʦʨʷʜ ʽʟ ʤʝʭʘʥʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʩʠʥʦʚʽʪ, ʜʝʛʨʘʜʘʮʽʶ 

ʭʨʷʱʘ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʙʦʣʶ. ʉʫʯʘʩʥʽ ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ ʆɸ ʟʜʝʙʽʣʴʰʦʛʦ 

ʩʠʤʧʪʦʤʘʪʠʯʥʽ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʠʟʠʢʦʤ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ. 

https://doi.org/10.3390/gels8090576
https://doi.org/10.1016/j.addr.2021.03.014
https://doi.org/10.1002/adma.202509558
https://doi.org/10.1002/advs.202206306


VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

168 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʢʘʨʙʦʢʩʽʪʝʨʘʧʽʷ ï ʧʽʜʰʢʽʨʥʝ ʚʚʝʜʝʥʥʷ ʉʆ2, ʷʢʝ 

ʧʦʢʨʘʱʫʻ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ, ʫʩʫʚʘʻ ʛʽʧʦʢʩʽʶ ʪʘ ʘʢʪʠʚʫʻ ʤʝʭʘʥʽʟʤʠ ʨʝʛʝʥʝʨʘʮʽʾ. 

ʌʽʟʽʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʾʾ ʜʽʾ ʻ ʝʬʝʢʪ ɹʦʨʘ: ʧʽʜʚʠʱʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʉʆ2 

ʫ ʪʢʘʥʠʥʘʭ ʟʥʠʞʫʻ ʨʅ ʽ ʩʧʨʠʷʻ ʚʠʚʽʣʴʥʝʥʥʶ ʢʠʩʥʶ ʟ ʦʢʩʠʛʝʤʦʛʣʦʙʽʥʫ, ʱʦ 

ʧʦʢʨʘʱʫʻ ʦʢʩʠʛʝʥʘʮʽʶ ʪʘ ʩʪʠʤʫʣʶʻ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʉʆ2 ʜʝʤʦʥʩʪʨʫʶʯʠ ʚʠʨʘʟʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʡ ʽʤʫʥʦʤʦʜʫʣʶʚʘʣʴʥʫ 

ʜʽʶ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʉʆ2 ʟ ʥʝʩʪʝʨʦʾʜʥʠʤʠ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ (ʟʦʢʨʝʤʘ, ʜʠʢʣʦʬʝʥʘʢʦʤ ʥʘʪʨʽʶ) ʜʣʷ ʧʦʪʝʥʮʽʶʚʘʥʥʷ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʧʨʠ ʆɸ. 

ʄʝʪʘ. ʆʮʽʥʠʪʠ ʚʧʣʠʚ ʤʦʥʦʪʝʨʘʧʽʾ ʉʆ2 ʪʘ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʜʠʢʣʦʬʝʥʘʢʦʤ 

ʥʘʪʨʽʶ ʥʘ ʨʽʚʝʥʴ TNF-Ŭ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʦʩʪʝʦʘʨʪʨʠʪʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʦʜʝʣʴ ʆɸ ʚʽʜʪʚʦʨʶʚʘʣʠ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʠʤ 

ʚʚʝʜʝʥʥʷʤ 0,05 ʤʣ 3% ʨʦʟʯʠʥʫ ʤʦʥʦʡʦʜʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (ʄʁʆʂ). ʊʚʘʨʠʥʠ (n=5) 

ʫ ʛʨʫʧʽ ʦʪʨʠʤʫʚʘʣʠ: ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ, ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ (4 ʘʙʦ 8 ʤʛ/ʢʛ), 

ʉʆ  (ʧʽʜʰʢʽʨʥʦ ʥʘʜ ʫʨʘʞʝʥʠʤ ʩʫʛʣʦʙʦʤ) ʘʙʦ ʢʦʤʙʽʥʘʮʽʶ ʜʠʢʣʦʬʝʥʘʢʫ ʟ ʉʆ . ʅʘ 

14-ʡ ʽ 28-ʡ ʜʝʥʴ ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ TNF-Ŭ ʫ ʩʠʨʦʚʘʪʮʽ ʤʝʪʦʜʦʤ ELISA. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ANOVA ʽ ʪʝʩʪʫ 

ʊʴʶʢʽ. 

ʈʝʟʫʣʴʪʘʪʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʩʽ ʚʘʨʽʘʥʪʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʩʧʨʠʷʣʠ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ 

TNF-Ŭ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ 

ʧʘʪʦʣʦʛʽʾ (ʄʁʆʂ). ʎʝ ʚʢʘʟʫʻ ʥʘ ʚʠʨʘʟʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʷʢ 

ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ (ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ), ʪʘʢ ʽ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ð 

ʣʦʢʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ CO2. 

ʋ ʛʨʫʧʽ ʧʘʪʦʣʦʛʽʾ ʢʦʥʮʝʥʪʨʘʮʽʷ TNF-Ŭ ʟʘʣʠʰʘʣʘʩʷ ʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʦʶ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʩʪʽʡʢʫ ʘʢʪʠʚʘʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʢʘʩʢʘʜʽʚ ʽ ʮʠʪʦʢʽʥʦʚʦʛʦ ʜʠʩʙʘʣʘʥʩʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ (8 ʤʛ/ʢʛ) 

ʫ ʤʦʥʦʪʝʨʘʧʽʾ ʩʧʨʠʷʣʦ ʧʦʤʽʨʥʦʤʫ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ TNF-Ŭ, ʪʦʜʽ ʷʢ 
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ʢʘʨʙʦʢʩʠʪʝʨʘʧʽʷ (ʉʆ2, 0,5 ʤʣ ʧʽʜʰʢʽʨʥʦ) ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʙʽʣʴʰ ʧʦʩʪʫʧʦʚʫ, ʘʣʝ 

ʩʪʘʙʽʣʴʥʫ ʥʦʨʤʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʝʬʝʢʪ ʚʽʜʟʥʘʯʝʥʦ ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ ʫ ʟʥʠʞʝʥʽʡ ʜʦʟʽ (4 ʤʛ/ʢʛ) ʽʟ ʉʆ2, ʱʦ ʚʠʷʚʣʷʣʦʩʷ 

ʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʠʞʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ TNF-Ŭ ʥʘ 28-ʡ ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʮʝ ʚʽʜʧʦʚʽʜʘʣʦ ʟʥʠʞʝʥʥʶ ʥʘ 54,7% 

(p < 0,001). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʠʥʝʨʛʽʯʥʫ ʜʽʶ ʤʽʞ ʉʆ2 ʪʘ ʜʠʢʣʦʬʝʥʘʢʦʤ 

ʥʘʪʨʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʜʦʟʫ ʥʝʩʪʝʨʦʾʜʥʦʛʦ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʙʝʟ 

ʚʪʨʘʪʠ ʡʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʪʚʘʨʠʥʠ ʮʽʻʾ ʛʨʫʧʠ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʰʚʠʜʰʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʫʨʘʞʝʥʦʛʦ ʩʫʛʣʦʙʘ, ʟʤʝʥʰʝʥʥʷ 

ʙʦʣʴʦʚʠʭ ʧʨʦʷʚʽʚ ʪʘ ʣʦʢʘʣʴʥʦʾ ʥʘʙʨʷʢʣʦʩʪʽ. ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʚʽʜʟʥʘʯʘʣʦʩʷ 

ʟʥʠʞʝʥʥʷ ʛʽʧʝʨʝʤʽʾ ʪʘ ʥʘʙʨʷʢʫ ʥʘʚʢʦʣʦʩʫʛʣʦʙʦʚʠʭ ʪʢʘʥʠʥ, ʘ ʧʦʚʝʜʽʥʢʦʚʽ ʪʝʩʪʠ 

ʧʦʢʘʟʫʚʘʣʠ ʧʦʩʪʫʧʦʚʝ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʥʦʨʤʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʫ ʛʨʫʧʘʭ ʤʦʥʦʪʝʨʘʧʽʾ ʩʚʽʜʯʠʪʴ, ʱʦ ʝʬʝʢʪ ʉʆ2 

ʨʦʟʚʠʚʘʚʩʷ ʧʦʩʪʫʧʦʚʦ ï ʚʽʜ ʧʦʤʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ TNF-Ŭ ʥʘ 14-ʡ ʜʝʥʴ ʜʦ ʙʽʣʴʰ 

ʩʫʪʪʻʚʦʛʦ ʥʘ 28-ʡ ʜʝʥʴ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʜʽʷ ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ ʧʨʦʷʚʣʷʣʘʩʷ 

ʰʚʠʜʰʝ, ʘʣʝ ʟ ʤʝʥʰʦʶ ʪʨʠʚʘʣʽʩʪʶ ʝʬʝʢʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʰʚʠʜʢʦʾ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʜʽʾ ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ ʟ ʧʨʦʣʦʥʛʦʚʘʥʠʤ ʤʦʜʫʣʷʪʦʨʥʠʤ ʚʧʣʠʚʦʤ 

ʉʆ2 ʥʘ ʮʠʪʦʢʽʥʦʚʠʡ ʧʨʦʬʽʣʴ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʽ ʩʪʽʡʢʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. 

ɺʠʩʥʦʚʢʠ. ʇʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʆ2 ʪʘ ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʥʝʨʛʽʯʥʠʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʝʬʝʢʪ, ʱʦ ʚʠʷʚʣʷʣʦʩʷ ʫ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʥʠʞʝʥʥʽ 

ʨʽʚʥʷ TNF-Ŭ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʽʟ ʄʁʆʂ-ʽʥʜʫʢʦʚʘʥʠʤ ʦʩʪʝʦʘʨʪʨʠʪʦʤ. 

ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʅʇɿʇ ʽ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʾʭ ʜʦʟʫ 

ʙʝʟ ʚʪʨʘʪʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʤʦʜʫʣʷʪʦʨʥʠʡ ʚʧʣʠʚ ʉʆ2 ʥʘ 

ʮʠʪʦʢʽʥʦʚʠʡ ʧʨʦʬʽʣʴ ʽ ʘʢʪʠʚʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ, ʧʦʻʜʥʫʶʯʠ ʰʚʠʜʢʫ ʜʽʶ 

ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ ʟ ʧʨʦʣʦʥʛʦʚʘʥʠʤ ʝʬʝʢʪʦʤ ʢʘʨʙʦʢʩʠʪʝʨʘʧʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʢʘʨʙʦʢʩʠʪʝʨʘʧʽʷ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʘʜôʶʚʘʥʪʥʠʡ ʤʝʪʦʜ ʫ 
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ʌɸʈʄɸʂʆʃʆɻɯʗ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ ï ʉʋʏɸʉʅɯ ʇʈʆʊʀʐʆʂʆɺɯ 
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ɺʩʪʫʧ. ʇʦʚʥʦʤʘʩʰʪʘʙʥʘ ʚʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʘ ʫʤʦʚʠ ʞʠʪʪʷ ʪʘ 

ʨʦʙʦʪʠ ʚʩʽʭ ʩʬʝʨ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʝʜʠʮʠʥʠ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʠ ʧʠʪʘʥʥʷ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʜʞʝ ʤʘʩʦʚʽ ʧʦʨʘʥʝʥʥʷ, ʚʠʨʘʞʝʥʠʡ ʙʦʣʴʦʚʠʡ 

ʩʠʥʜʨʦʤ ʽ ʨʦʟʚʠʪʦʢ ʰʦʢʫ ʧʦʪʨʝʙʫʶʪʴ ʰʚʠʜʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʥʝʙʦʣʶʚʘʣʴʥʠʭ ʽ ʧʨʦʪʠʰʦʢʦʚʠʭ ʟʘʩʦʙʽʚ. ʉʚʦʻʯʘʩʥʘ ʪʘ ʘʜʝʢʚʘʪʥʘ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʷ ʥʝ ʣʠʰʝ ʟʤʝʥʰʫʻ ʩʪʨʘʞʜʘʥʥʷ, ʘ ʡ ʨʷʪʫʻ ʞʠʪʪʷ, ʱʦ ʨʦʙʠʪʴ ʜʘʥʫ 

ʧʨʦʙʣʝʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ. 

ʄʝʪʘ. ʆʮʽʥʠʪʠ ʩʫʯʘʩʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʩʪʨʘʪʝʛʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʴʛʝʪʠʢʽʚ 

ʽ ʧʨʦʪʠʰʦʢʦʚʠʭ ʟʘʩʦʙʽʚ ʫ ʚʦʻʥʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʥʘʜʘʥʥʽ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʦʧʠʩʫʶʪʴ 

ʬʘʨʤʘʢʦʣʦʛʽʶ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ, ʟ ʤʝʪʦʶ ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʩʫʯʘʩʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʝʙʦʣʶʚʘʣʴʥʠʭ ʽ ʧʨʦʪʠʰʦʢʦʚʠʭ ʟʘʩʦʙʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʠʤ ʧʽʜʭʦʜʦʤ ʫ ʣʽʢʫʚʘʥʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʙʦʣʶ ʟʘʣʠʰʘʶʪʴʩʷ ʦʧʽʦʾʜʥʽ ʘʥʘʣʴʛʝʪʠʢʠ (ʤʦʨʬʽʥ, ʬʝʥʪʘʥʽʣ, ʙʫʧʨʝʥʦʨʬʽʥ), ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʝ ʪʘ ʚʠʨʘʞʝʥʝ ʟʥʝʙʦʣʝʥʥʷ. ʋ ʚʽʡʩʴʢʦʚʽʡ ʤʝʜʠʮʠʥʽ ʚʘʞʣʠʚʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʽʚ ʚʚʝʜʝʥʥʷ ï ʽʥʪʨʘʥʘʟʘʣʴʥʠʭ ʩʧʨʝʾʚ ʯʠ 

ʙʫʢʘʣʴʥʠʭ ʪʘʙʣʝʪʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ ʧʦʪʨʝʙʠ ʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʤʫ ʜʦʩʪʫʧʽ 

ʪʘ ʧʨʠʰʚʠʜʰʫʻ ʝʬʝʢʪ (Miller & Davis, 2020). ʅʝʦʧʽʦʾʜʥʽ ʘʥʘʣʴʛʝʪʠʢʠ (ʢʝʪʦʨʦʣʘʢ, 

ʧʘʨʘʮʝʪʘʤʦʣ) ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫ ʟʥʠʞʝʥʥʽ ʧʦʪʨʝʙʠ ʚ ʦʧʽʦʾʜʘʭ ʽ ʟʤʝʥʰʝʥʥʽ ʨʠʟʠʢʫ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. 
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ʉʫʯʘʩʥʘ ʪʘʢʪʠʢʘ ʧʝʨʝʜʙʘʯʘʻ ʤʫʣʴʪʠʤʦʜʘʣʴʥʫ ʘʥʘʣʛʝʟʽʶ ï ʢʦʤʙʽʥʦʚʘʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʢʣʘʩʽʚ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ ʟʥʝʙʦʣʝʥʥʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʥʷʭ. ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʰʦʢʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʬʫʟʽʡʥʫ ʪʝʨʘʧʽʶ: ʨʦʟʯʠʥʠ ʈʽʥʛʝʨʘ-

ʣʘʢʪʘʪʫ, ʛʽʧʝʨʪʦʥʽʯʥʽ ʩʦʣʴʦʚʽ ʨʦʟʯʠʥʠ ʪʘ ʢʦʣʦʾʜʠ. ɼʦʜʘʪʢʦʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʪʘʤʽʥʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʘʥʘʣʛʝʟʽʶ, ʘʤʥʝʟʽʶ ʽ 

ʧʽʜʪʨʠʤʫʻ ʛʝʤʦʜʠʥʘʤʽʢʫ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʟʘʤʽʥʥʠʤ ʫ ʚʦʻʥʥʠʭ ʫʤʦʚʘʭ 

(Anderson, 2022). 

ɺʠʩʥʦʚʢʠ. ʌʘʨʤʘʢʦʣʦʛʽʷ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʚʠʤʘʛʘʻ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʧʦʪʨʝʙʠ 

ʪʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʤʫʣʴʪʠʤʦʜʘʣʴʥʽ ʧʽʜʭʦʜʠ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʦʧʽʦʾʜʥʠʭ ʽ ʥʝʦʧʽʦʾʜʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ, ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʢʝʪʘʤʽʥʫ 

ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʟʘʩʦʙʫ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʝʢʩʪʨʝʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʞʠʚʘʥʦʩʪʽ ʧʦʨʘʥʝʥʠʭ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Mind.ua. (2023). ʂʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʽʜ ʯʘʩ ʚʽʡʥʠ: 

ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʜʦʩʚʽʜ ʚʽʪʯʠʟʥʷʥʦʾ ʬʘʨʤʠ. 

https://mind.ua/publications/20271980-klinichni-doslidzhennya-v-ukrayini-pid-chas-

vijni -problemi-perspektivi-ta-dosvid-vitchiznyanoyi-farmi. 

2. Miller, T., & Davis, H. (2020). Modern opioid delivery systems in field 

medicine. Journal of Trauma Care. 

3. Anderson, P. (2022). Ketamine as an analgesic and anti-shock agent in 

war injuries. Frontiers in Pharmacology. 
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ʅɸʇʈʗʄ 3.  ʎʀʌʈʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʄɽɼʀʏʅɯʁ ʅɸʋʎɯ, ʇʈɸʂʊʀʎɯ ʊɸ ʆʉɺɯʊɯ  

DIRECTION  3.  DIGITAL TECHNOLOGIES IN MEDICAL SCIENCE , PRACTICE , AND 

EDUCATION  

THE ROLE OF ARTIFICIAL INTELLIGENCE IN EARLY DISEASE 

DIAGNOSTICS 

Sadaylē A. 

V.Y. Akhundov Scientific-Research Institute of Medical Prophylaxis,  

Baku, Azerbaijan 

aysel.mansurova.8990@gmail.com 

Introduction . Recent years have witnessed a rapid integration of artificial 

intelligence (AI) into medical diagnostics. AI-based algorithms, particularly machine 

learning and deep learning models, have shown remarkable potential in detecting early 

pathological changes that are often invisible to the human eye. Early diagnosis plays a 

crucial role in increasing treatment success and improving patient outcomes, especially 

in diseases such as cancer, cardiovascular disorders, and diabetes. 

The purpose of this research is to analyze how artificial intelligence technologies 

contribute to the early detection of diseases and to evaluate their reliability compared 

to traditional diagnostic approaches. 

Materials and Methods. The study reviews the latest literature and clinical cases 

from 2020ï2025 focusing on AI-assisted diagnostic systems in radiology, pathology, 

and laboratory medicine (Esteva et al., 2021; Topol, 2022; Rajpurkar & Irvin, 2023). 

Comparative analysis was carried out between AI-supported diagnostic results and 

conventional medical examinations in terms of accuracy, speed, and predictive value. 

Results and Discussion. The analysis demonstrated that AI-based systems 

improve diagnostic accuracy by 15ï25% in early disease detection compared to manual 

evaluation. In radiology, convolutional neural networks (CNNs) were particularly 

effective in detecting early-stage lung and breast cancers. Moreover, AI significantly 

reduced diagnostic time, allowing physicians to focus more on patient care. However, 

ethical challenges related to data privacy and algorithmic bias remain important issues 
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requiring further regulation. 

Conclusion. Artificial intelligence represents a transformative step in modern 

medicine, offering faster, more precise, and cost-effective diagnostic tools. Integrating 

AI into daily clinical practice may revolutionize preventive medicine and significantly 

reduce mortality from chronic diseases. Further interdisciplinary collaboration 

between physicians, biologists, and IT specialists will be essential for the safe and 

effective implementation of AI technologies. 
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Nature Medicine, 27(7), 1225ï1236. 
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Introduction.  Rapid urbanization worldwide has created diverse residential 

environments that may differentially impact population health outcomes. While urban 

design characteristics such as walkability, green space access, and transportation 

infrastructure are known to influence cardiovascular health, obesity, and mental 

wellbeing, comprehensive comparisons across the full urban-rural gradient remain 

limited. Understanding how built environments intersect with socioeconomic factors, 
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healthcare access, and health behaviours is crucial for developing targeted public 

health interventions. 

Aim. This study examines how residential settings along the urban-rural 

continuum affect physical health, mental health, and healthcare access across European 

populations. We investigate whether health outcomes and lifestyle patterns differ 

systematically by domicile type, and explore potential mechanisms linking built 

environments to health. 

Methods. Data were drawn from the European Social Survey (ESS), comprising 

42,319 respondents across 28 European Union countries. Participants were categorized 

into five domicile types representing an urban-rural gradient: Demographic 

characteristics (age, gender, income, education), lifestyle behaviours (smoking, 

alcohol consumption, internet usage, BMI, life satisfaction), physical health outcomes 

(heart disease, headaches, musculoskeletal pain), mental health indicators (depression, 

restless sleep, happiness, loneliness, sadness), and healthcare utilization (GP visits, 

specialist access, healthcare avoidance) were analyzed. Mean differences were 

assessed using ANOVA. 

Results. Significant demographic gradients emerged, with farm residents being 

older (mean age 56.3 vs 50.3 years in cities), lower income, and predominantly male. 

Lifestyle patterns revealed lower smoking rates but higher BMI in rural areas, 

alongside reduced screen time (205 vs 262 minutes/day in cities) and higher life 

satisfaction (7.6 vs 7.0 /10). Physical health outcomes demonstrated a musculoskeletal 

disorder burden, with back pain affecting 30ï35% across all domiciles (highest in 

suburbs at 35.5%) and leg pain most prevalent on farms (25.5%). Cardiovascular 

disease prevalence remained consistent (10ï12%) across settings. Mental health 

indicators favoured rural environments, with farms showing lowest depression (1.3 vs 

1.5 in cities) and highest happiness scores, though variations were modest. Healthcare 

access revealed a paradox: rural residents utilized GPs more frequently (73% vs 69% 

in cities) yet accessed specialists 18% less (39% vs 46%), suggesting compensatory 

primary care use. Healthcare avoidance was universally problematic, with 
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approximately 20% of respondents avoiding medical care regardless of domicile. 

Conclusions. This study reveals a complex urban-rural health paradox: rural 

residents demonstrate superior mental wellbeing and lower cardiovascular risk despite 

greater musculoskeletal burden and reduced specialist access, while urban populations 

experience better healthcare access but elevated mental health challenges and 

sedentary lifestyle risks. The universal obesity epidemic (all BMI categories 25ï30) 

and consistent healthcare avoidance rates indicate population-wide rather than 

location-specific intervention needs. Findings suggest that health-oriented urban 

design must balance density for service accessibility with nature integration for mental 

wellbeing. Clinical implications include targeted occupational health programs for 

rural musculoskeletal disorders, enhanced telemedicine to bridge specialist access 

gaps, urban mental health interventions. 
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ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʚʠʢʣʘʜʘʥʥʽ ʦʩʥʦʚ ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ ʪʘ ʤʝʜʠʯʥʦʾ ʤʘʥʽʧʫʣʷʮʽʡʮʥʦʾ ʪʝʭʥʽʢʠ. ʎʝ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʱʦ ʻ ʦʩʥʦʚʦʶ 

ʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʆʩʥʦʚʠ ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ ʟʘʢʣʘʜʘʶʪʴ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʬʫʥʜʘʤʝʥʪ 

mailto:antvozovich@gmail.com
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ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʝʪʠʢʠ ʪʘ ʜʝʦʥʪʦʣʦʛʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʥʘʯʥʦ ʟʙʘʛʘʯʫʻ ʚʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʠʤʫʣʷʮʽʶ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ. 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʥʘʚʯʘʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ʄʫʣʴʪʠʤʝʜʽʡʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʚʠʪʽʩʥʷʶʪʴ ʟʚʠʯʘʡʥʽ 

ʦʜʥʦʤʘʥʽʪʥʽ ʧʽʜʨʫʯʥʠʢʠ, ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ ʦʥʣʘʡʥ-

ʢʫʨʩʽʚ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʚʽʜʝʦʣʝʢʮʽʾ, ʘʥʽʤʦʚʘʥʽ ʩʭʝʤʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʩʪʠ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ (ʢʝʡʩ-ʩʪʘʜʽ), 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʧʦ 

ʩʢʣʘʜʘʥʥʶ ʧʣʘʥʫ ʜʦʛʣʷʜʫ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʟʛʽʜʥʦ ʝʪʘʧʽʚ ʤʝʜʩʝʩʪʨʠʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘʣʫʯʝʥʥʷ ˇʘʜʞʝʪʽʚ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, ʱʦ ʥʘʜʘʶʪʴ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʜʠʯʥʠʭ 

ʜʦʚʽʜʥʠʢʽʚ, ʧʨʦʪʦʢʦʣʽʚ ʜʦʛʣʷʜʫ ʟʘ ʧʘʮʽʻʥʪʘʤʠ, ʨʦʙʦʪʘ ʟ ʤʝʜʠʯʥʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʘʣʴʢʫʣʷʪʦʨʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʦʟ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ. ʎʝ ʧʨʠʚʯʘʻ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʘʻ ʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʧʦʥʫʶʪʴ 

ʨʝʚʦʣʶʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʮʠʭ ʥʘʚʠʯʦʢ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʻ ʧʨʦʙʣʝʤʥʦʦʨʽʻʥʪʦʚʘʥʝ 

ʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚôʷʟʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʟʘʜʘʯ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʘʥʘʣʽʟʫʶʪʴ ʚʠʧʘʜʢʠ, ʚʠʟʥʘʯʘʶʪʴ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʣʝʢʪʨʦʥʥʽ ʤʝʜʠʯʥʽ ʙʘʟʠ 

ʜʘʥʠʭ, ʢʣʽʥʽʯʥʽ ʢʝʨʽʚʥʠʮʪʚʘ ʪʘ ʮʠʬʨʦʚʽ ʙʽʙʣʽʦʪʝʢʠ. ʎʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʚʽʜʝʦʣʝʢʮʽʡ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʝʡʩʽʚ. ʊʘʢʽ ʧʣʘʪʬʦʨʤʠ 

ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʧʦʪʨʝʙʠ ʪʘ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʢʦʞʥʦʛʦ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ. 
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ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦʧʦʤʘʛʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʥʘʜʘʶʯʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ. 

ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʝʜʩʝʩʪʨʠʥʩʪʚʽ ʧʦʣʷʛʘʻ ʫ 

ʚʽʜʧʨʘʮʶʚʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʢʽʚ ʜʦʛʣʷʜʫ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʝʦʽʥʩʪʨʫʢʮʽʡ, ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʪʘ ʩʠʤʫʣʷʮʽʡʥʠʭ ʪʨʝʥʘʞʝʨʽʚ. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ 

ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʥʘʚʠʯʢʠ ʚʝʜʝʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ, ʱʦ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ ʮʠʬʨʦʚʽ ʢʣʽʥʽʯʥʽ ʪʨʝʥʘʞʝʨʠ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘʚʠʯʢʠ ʜʦʛʣʷʜʫ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʫ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʩʮʝʥʘʨʽʷʭ. 

ɯʥʥʦʚʘʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʥʘʚʯʘʥʥʽ. ʆʩʚʽʪʥʽ ʽʛʨʠ 

ʪʘ ʩʠʤʫʣʷʮʽʾ ʩʪʠʤʫʣʶʶʪʴ ʤʦʪʠʚʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ 

ʟʘʣʫʯʝʥʦʩʪʽ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ. 

ɻʝʡʤʽʬʽʢʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚʠʚʘʪʠ ʢʣʽʥʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʰʚʠʜʢʽʩʪʴ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʤʝʜʠʯʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ. 

ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʫʨʩʽʚ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ʧʣʘʪʬʦʨʤ, 

ʪʘʢʠʭ ʷʢ HUMAN, Moodle ʘʙʦ Google Classroom, ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʎʽ ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʤʽʱʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʦʚʦʜʠʪʠ ʦʥʣʘʡʥ-ʦʧʠʪʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʫʩʧʽʰʥʽʩʪʴ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʽ ʟʘʥʷʪʪʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ Zoom ʯʠ Microsoft Teams, ʩʪʚʦʨʶʻ ʫʤʦʚʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʣʝʢʮʽʡ, ʩʝʤʽʥʘʨʽʚ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʡ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ 

ʚʽʜʧʨʘʮʶʚʘʥʥʶ ʘʣʛʦʨʠʪʤʽʚ ʥʘʜʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʜʘʥʠʥʘ ʤʦʜʽ, ʘ 

ʩʪʨʘʪʝʛʽʯʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʤʝʜʠʯʥʠʭ 
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ʬʘʭʽʚʮʽʚ. ʇʦʻʜʥʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʥʘʥʴ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʾʭ 

ʟʘʩʚʦʻʥʥʷ ʪʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʥʦʚʫ ʛʝʥʝʨʘʮʽʶ ʤʝʜʩʝʩʪʝʨ ʪʘ 

ʬʝʣʴʜʰʝʨʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʥʝ ʣʠʰʝ ʛʣʠʙʦʢʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʚʽʜʪʦʯʝʥʠʤʠ 

ʥʘʚʠʯʢʘʤʠ, ʘʣʝ ʡ ʟʜʘʪʥʽʩʪʶ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʩʴ ʘʨʩʝʥʘʣ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʥʘʜʘʥʥʷ ʷʢʽʩʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 
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ʚʠʢʣʘʜʘʥʥʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ: ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ. ɺʩʝʦʩʚʽʪʘ. ʆʪʨʠʤʘʥʦ ʟ 

https://vseosvita.ua/library/ctattia-vykorystannia-tsyfrovykh-tekhnolohii-u-

vykladanni-vnutrishnoi-medytsyny-ta-medsestrynstva-innovatsiini-pidkhody-do-

pidhotovky-maibutnikh-medyc-925228.html. 

 

3D-ɹɯʆʇʈʀʅʊʀʅɻ ʊʂɸʅʀʅ: ʄʆʈʌʆʄɽʊʈʀʏʅɯ ʂʈʀʊɽʈɯɰ ʗʂʆʉʊɯ 

ʊɸ ʆʎɯʅʂɸ ɾʀʊʊɭɿɼɸʊʅʆʉʊɯ 

ɻʨʠʮʝʥʢʦ ɸ.ʆ., ɼʝʤʯʝʥʢʦ ʂ.ʆ., ʂʦʟʣʦʚʩʴʢʘ ɻ.ʆ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

gnasta677@gmail.com 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʙʽʦʤʝʜʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʟʘʙʝʟʧʝʯʫʻ ʧʦʷʚʫ ʥʦʚʠʭ 

ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ. 3D-ʙʽʦʧʨʠʥʪʠʥʛ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʢʘʥʠʥʥʽ ʤʦʜʝʣʽ ʟ 

ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ (Murphy & Atala, 2014). ɺʦʜʥʦʯʘʩ 

ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʽʦʧʨʠʥʪʦʚʘʥʠʭ ʪʢʘʥʠʥ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ 

ʥʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʧʠʪʘʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʢʨʠʪʝʨʽʾʚ, ʘʜʞʝ ʩʘʤʝ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʥʘʙʣʠʞʝʥʦʩʪʽ ʙʽʦʧʨʠʥʪʦʚʘʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʜʦ ʧʨʠʨʦʜʥʠʭ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ (Hospodiuk et al., 2017). 

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʢʘʥʠʥ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-ʙʽʦʧʨʠʥʪʠʥʛʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ 

(2018-2024 ʨʨ.), ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʙʽʦʧʨʠʥʪʠʥʛʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʢʘʥʠʥʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ (Zhang et al., 2016). ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ: ʦʜʥʦʨʽʜʥʽʩʪʴ ʢʣʽʪʠʥʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʱʽʣʴʥʽʩʪʴ 

ʢʣʽʪʠʥ, ʩʪʫʧʽʥʴ ʚʘʩʢʫʣʷʨʠʟʘʮʽʾ, ʤʽʞʢʣʽʪʠʥʥʽ ʢʦʥʪʘʢʪʠ, ʧʨʦʩʪʦʨʦʚʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʪʨʠʢʩʫ. ɼʣʷ ʦʮʽʥʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ 

ʄʊʊ-ʪʝʩʪʫ, LIVE/DEAD-ʬʘʨʙʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʽʚ ʘʧʦʧʪʦʟʫ ʪʘ ʨʽʚʥʷ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ 
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(Gungor-Ozkerim et al, 2018). ʊʘʢʦʞ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʢʘʥʠʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʙʽʦʨʝʘʢʪʦʨʘʭ ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʽʥʪʝʛʨʘʮʽʶ ʟ ʩʫʜʠʥʥʦʶ ʤʝʨʝʞʝʶ in vivo (Heinrich et al, 2019). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʦʣʦʚʥʠʤʠ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʻ: ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʢʣʽʪʠʥ ʫ 

ʙʽʦʢʦʥʩʪʨʫʢʮʽʾ; ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʽ 

ʙʽʦʤʘʪʨʠʢʩʫ; ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʩʫʜʠʥʥʠʭ ʩʪʨʫʢʪʫʨ; ʟʙʝʨʝʞʝʥʥʷ ʤʽʞʢʣʽʪʠʥʥʠʭ 

ʟʚôʷʟʢʽʚ (Gao et al, 2019). ʅʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʙʽʦʯʦʨʥʠʣ ʪʘ ʪʠʧʫ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʙʽʦʤʘʪʝʨʽʘʣʫ (Hospodiuk et al, 2017). ɻʽʜʨʦʛʝʣʽ ʥʘ ʦʩʥʦʚʽ ʢʦʣʘʛʝʥʫ, 

ʘʣʴʛʽʥʘʪʫ ʪʘ ʬʽʙʨʠʥʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʧʽʜʪʨʠʤʢʫ ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ, 

ʪʦʜʽ ʷʢ ʩʠʥʪʝʪʠʯʥʽ ʧʦʣʽʤʝʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʢʨʘʱʫ ʤʝʭʘʥʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ 

(Zhang et al, 2016). ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʪʝʩʪʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʫ 

ʢʘʨʪʠʥʫ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʢʘʥʠʥʥʠʭ ʢʦʥʩʪʨʫʢʪʽʚ (Gungor-Ozkerim et al, 2018). 

ʆʢʨʝʤʦ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʙʽʦʧʨʠʥʪʠʥʛʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʢʘʥʠʥʥʠʭ ʤʦʜʝʣʝʡ (Heinrich et al, 2019). 

ɺʠʩʥʦʚʢʠ 

1) ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 3D-ʙʽʦʧʨʠʥʪʦʚʘʥʠʭ ʪʢʘʥʠʥ (Murphy & Atala, 2014; 

Hospodiuk et al., 2017). 

2) ʆʮʽʥʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʽ, ʪʘʢ ʽ 

ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ (Zhang et al., 2016; Gungor-Ozkerim et al., 2018). 

3) ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʽ ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʪʢʘʥʠʥʥʠʭ ʢʦʥʩʪʨʫʢʪʽʚ (Heinrich et al., 2019). 

4) ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʨʝʘʢʪʦʨʽʚ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ 3D-ʙʽʦʧʨʠʥʪʠʥʛʫ (Gao et al., 2019). 

5) ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʢʨʠʪʝʨʽʾ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 
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ʩʪʘʥʜʘʨʪʽʚ ʫ ʛʘʣʫʟʽ ʙʽʦʽʥʞʝʥʝʨʽʾ. 
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(ʐɯ) ʫ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʤʦʜʝʣʶʚʘʪʠ 

ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʥʘʜʘʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʪʫʜʝʥʪʘʤ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

(Kr¿gel et al., 2024; Muller et al., 2025).  

ɺʦʜʥʦʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʫ ʪʘʢʽʡ ʯʫʪʣʠʚʽʡ ʩʬʝʨʽ, ʷʢ ʤʝʜʠʮʠʥʘ, ʚʠʤʘʛʘʻ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦ ʧʠʪʘʥʴ ʝʪʠʢʠ. ɽʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʢʣʶʯʘʶʪʴ ʟʘʭʠʩʪ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʧʨʦʟʦʨʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, ʫʥʠʢʥʝʥʥʷ ʫʧʝʨʝʜʞʝʥʦʩʪʽ 

ʚ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʝʣʷʭ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ 

ʨʽʰʝʥʥʷʤʠ ʪʘ ʧʨʦʬʝʩʽʡʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʣʽʢʘʨʷ (Osnat, 2025). ʄʘʡʙʫʪʥʽ 

ʤʝʜʠʢʠ ʧʦʚʠʥʥʽ ʥʝ ʣʠʰʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘ ʡ 

ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʝʪʠʯʥʽ ʨʠʟʠʢʠ ʪʘ ʚʤʽʪʠ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ 

ʧʨʦʧʦʥʫʻ ʩʠʩʪʝʤʘ. 

ʄʝʪʘ. ʇʨʝʜʩʪʘʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʠ ʐɯ ʚ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ, ʝʪʠʯʥʽ 

ʚʠʢʣʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʨʦʟʛʣʷʥʫʪʠ ʧʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʦʢʨʝʩʣʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɽʪʠʯʥʠʡ ʐɯ ʫ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ ʧʝʨʝʜʙʘʯʘʻ: 

¶ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʽʨʠ ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʪʘ ʥʝʜʠʩʢʨʠʤʽʥʘʮʽʡʥʦʩʪʽ ʧʨʠ ʜʦʩʪʫʧʽ ʜʦ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ; 

¶ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʢʘʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ; 

¶ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʩʠʤʫʣʷʮʽʡ, ʷʢʽ ʚʽʜʪʚʦʨʶʶʪʴ ʥʝ ʣʠʰʝ ʢʣʽʥʽʯʥʽ, ʘ ʡ 

ʤʦʨʘʣʴʥʽ ʜʠʣʝʤʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʣʽʢʘʨʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʷʢʽʩʥʦ ʥʦʚʦʛʦ 

ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. ʄʦʜʝʣʶʚʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʜʦʟʚʦʣʷʻ 

ʟʜʦʙʫʚʘʯʘʤ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘʚʠʯʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʫ ʙʝʟʧʝʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʥʝ ʥʘʨʘʞʘʶʯʠ ʧʘʮʽʻʥʪʽʚ ʥʘ ʨʠʟʠʢ. ɿʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʘʤ 
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ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʢʦʞʝʥ ʟʜʦʙʫʚʘʯ ʦʪʨʠʤʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʪʨʘʻʢʪʦʨʽʶ 

ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʡʦʛʦ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ. ɯʥʩʪʨʫʤʝʥʪʠ 

ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ 

ʟʥʘʥʴ ʪʘ ʢʣʽʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. ɺʽʨʪʫʘʣʴʥʽ ʩʠʤʫʣʷʪʦʨʠ ʪʘ ʪʨʝʥʘʞʝʨʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʬʦʨʤʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ.  

ʈʘʟʦʤ ʽʟ ʧʝʨʝʚʘʛʘʤʠ ʟôʷʚʣʷʶʪʴʩʷ ʡ ʥʦʚʽ ʨʠʟʠʢʠ. ʇʝʨʰʠʤ ʚʘʞʣʠʚʠʤ ʝʪʠʯʥʠʤ 

ʚʠʢʣʠʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʘʨʘʥʪʫʚʘʪʠ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʽ ʩʪʫʜʝʥʪʽʚ, ʘʜʞʝ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʣʶʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʥʝʧʨʦʟʦʨʽ 

ʘʣʛʦʨʠʪʤʠ (çʯʦʨʥʽ ʩʢʨʠʥʴʢʠè) ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʥʝʜʦʚʽʨʠ ʯʝʨʝʟ 

ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʩʠʩʪʝʤʘ ʜʽʡʰʣʘ ʜʦ ʧʝʚʥʦʛʦ ʚʠʩʥʦʚʢʫ. ʂʨʽʤ 

ʮʴʦʛʦ, ʽʩʥʫʻ ʨʠʟʠʢ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʫʧʝʨʝʜʞʝʥʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʦʙôʻʢʪʠʚʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʢʦʣʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʥʝʧʦʚʥʠʭ ʘʙʦ 

ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʜʘʥʠʭ. ɯ, ʥʘʨʝʰʪʽ, ʚʘʞʣʠʚʦ ʟʙʝʨʽʛʘʪʠ ʙʘʣʘʥʩ ʤʽʞ 

ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʬʝʩʽʡʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʣʽʢʘʨʷ, ʱʦʙ ʐɯ 

ʟʘʣʠʰʘʚʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʥʝ ʟʘʤʽʥʦʶ ʩʧʝʮʽʘʣʽʩʪʘ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʐɯ ʚ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɼʦʚʽʨʘ ʟʜʦʙʫʚʘʯʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʩʠʩʪʝʤ 

ʐɯ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʟʦʨʦʩʪʽ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʪʘ ʟʨʦʟʫʤʽʣʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ʄʘʡʙʫʪʥʽ 

ʣʽʢʘʨʽ ʧʦʚʠʥʥʽ ʚʤʽʪʠ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʱʦ ʥʘʜʘʻ ʐɯ, ʘ ʥʝ 

ʩʧʨʠʡʤʘʪʠ ʾʭ ʷʢ ʘʙʩʦʣʶʪʥʫ ʽʩʪʠʥʫ. ʊʦʤʫ ʜʦ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ-ʤʝʜʠʢʽʚ ʜʦʮʽʣʴʥʦ ʚʢʣʶʯʘʪʠ ʢʫʨʩʠ ʟ ʤʝʜʠʯʥʦʾ ʝʪʠʢʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʠʤʫʣʷʮʽʾ ʤʦʨʘʣʴʥʠʭ ʜʠʣʝʤ, ʱʦ ʧʦʻʜʥʫʶʪʴ 

ʢʣʥ̔ʽʯʥʽ ʪʘ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ, ʜʦʧʦʤʦʞʫʪʴ ʤʘʡʙʫʪʥʽʤ ʬʘʭʽʚʮʷʤ ʬʦʨʤʫʚʘʪʠ 

ʧʨʦʬʝʩʽʡʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʫʭʚʘʣʶʚʘʪʠ ʟʚʘʞʝʥʽ ʨʽʰʝʥʥʷ. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʪʠʯʥʦʛʦ ʐɯ ʫ ʤʝʜʠʯʥʫ ʦʩʚʽʪʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ 

ʥʠʟʢʫ ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. ɼʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʢʦʜʝʢʩʫ ʝʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʐɯ ʫ ʤʝʜʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ. ɼʘʣʽ, ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 
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ʥʘʚʯʘʣʴʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʩʧʦʪʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʘʞʣʠʚʦ 

ʪʘʢʦʞ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʽ 

ɺʆʆɿ, ʖʅɽʉʂʆ ʪʘ ɭʉ. ʅʘʨʝʰʪʽ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʚʠʢʣʘʜʘʯʽʚ ʽ 

ʟʜʦʙʫʚʘʯʽʚ ʱʦʜʦ ʝʪʠʯʥʠʭ ʚʠʢʣʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɯ. 

ʄʘʡʙʫʪʥʻ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʨʦʟʚʠʪʢʦʤ ʝʪʠʯʥʦʛʦ ʐɯ. ʎʝ 

ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʣʽʢʘʨʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʛʦʪʦʚʽ ʧʨʘʮʶʚʘʪʠ ʚ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʤʝʜʠʮʠʥʠ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʪʠʢʫ ʽʥʬʦʨʤʘʪʠʢʠ, ʙʽʦʝʪʠʢʠ ʪʘ ʤʝʜʠʮʠʥʠ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʡ ʝʬʝʢʪʠʚʥʽ ʦʩʚʽʪʥʽ ʨʽʰʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʪʠʯʥʦʛʦ ʐɯ ʫ 

ʥʘʚʯʘʥʥʽ ʟʘʙʝʟʧʝʯʠʪʴ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ, ʘ ʡ 

ʨʦʟʚʠʪʦʢ ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʣʶʜʠʥʫ ʪʘ ʾʾ ʧʨʘʚʘ. 

ɺʠʩʥʦʚʢʠ. ʇʦʻʜʥʘʥʥʷ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʟ ʝʪʠʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʦʟʚʦʣʠʪʴ ʧʽʜʛʦʪʫʚʘʪʠ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʘʢʪʠʮʽ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʧʨʘʚ ʧʘʮʽʻʥʪʽʚ ʽ 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʎʝ ʩʧʨʠʷʪʠʤʝ 

ʬʦʨʤʫʚʘʥʥʶ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʧʨʘʮʶʶʪʴ ʥʘ ʙʣʘʛʦ ʣʶʜʠʥʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʉʊʋɺɸʅʅʗ ʇʈʀ ɺʀʂʃɸɼɸʅʅɯ ɼʀʉʎʀʇʃɯʅ 

çʄɽɼʉɽʉʊʈʀʅʉʊɺʆ ɺ ɼɽʈʄɸʊʆʃʆɻɯɰ ʊɸ ɺɽʅɽʈʆʃʆɻɯɰè, 

çɼɽʈʄɸʊʆʃʆɻɯʗ ʊɸ ɺɽʅɽʈʆʃʆɻɯʗ ɿ ʆʉʅʆɺɸʄʀ ʂʆʉʄɽʊʆʃʆɻɯɰè 

ʆʥʫʮʴʢʘ ʆ.ɼ. 

ɿʘʢʣʘʜ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ çʂʠʾʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞ ˉ3è,  

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

onutska@i.ua 

ʇʦʯʘʪʦʢ XXI ʩʪ. ʧʦʟʥʘʯʠʚʩʷ ʩʪʨʽʤʢʠʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤʠ ʚ ʞʠʪʪʽ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʨʠʡʥʷʪʪʷʤ ʥʦʚʦʾ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ, ʱʦ ʟʫʤʦʚʠʣʘ ʩʫʪʪʻʚʫ 

ʧʝʨʝʙʫʜʦʚʫ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʧʦʪʨʝʙʠ ʫ ʟʥʘʥʥʷʭ, ʛʥʫʯʢʦʛʦ ʪʘ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚ 

ʫʤʽʥʥʽ ʩʘʤʦʩʪʽʡʥʦ ʥʘʙʫʚʘʪʠ ʜʦʩʚʽʜʫ ʽ ʥʘʚʠʯʦʢ, ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʫʨʭʣʠʚʦʛʦ 

ʧʦʪʦʢʫ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʫʯʘʩʥʽ ʚʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʦʚʠʭ 

ʚʽʜʢʨʠʪʪʽʚ. ɯ ʟʘʚʜʘʥʥʷ ʦʩʚʽʪʠ ï ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʞʠʪʠ ʫ ʩʚʽʪʽ, ʷʢʠʡ ʰʚʠʜʢʦ 

ʟʤʽʥʶʻʪʴʩʷ. ɺ ʝʧʦʭʫ çʤʝʜʽʘʥʘʩʠʯʝʥʦʛʦè ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʢʣʘʜʘʯʝʚʽ ʥʘʣʝʞʠʪʴ ʨʦʣʴ 

ʜʦʟʫʚʘʣʴʥʠʢʘ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʝʨʽʚʥʠʢʘ ʥʘʚʯʘʥʥʷʤ. ʁʦʛʦ ʤʝʪʘ ï ʜʦʧʦʤʦʛʪʠ 

ʩʪʫʜʝʥʪʦʚʽ ʧʝʨʝʪʚʦʨʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʟʥʘʥʥʷ, ʚʠʢʣʠʢʘʪʠ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʤʦʪʠʚʘʮʽʶ, ʱʦ ʻ ʩʪʠʤʫʣʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ ʪʘ 

ʩʘʤʦʦʩʚʽʪʠ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʫ ʚʠʢʣʘʜʘʯʽʚ ʽʩʥʫʻ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʟ-ʧʦʤʽʞ ʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ: 

1. ʪʝʩʪʠ; 

2. ʘʫʜʽʦʚʽʟʫʘʣʴʥʽ ʧʨʝʟʝʥʪʘʮʽʾ PowerPoint; 

3. ʦʥʣʘʡʥ-ʙʽʙʣʽʦʪʝʢʠ; 

4. ʚʽʜʝʦʤʘʪʝʨʽʘʣʠ; 

5. ʩʣʦʚʥʠʢʠ ʡ ʝʥʮʠʢʣʦʧʝʜʽʾ; 

6. ʥʘʫʢʦʚʘ ʪʘ ʥʘʚʯʘʣʴʥʘ ʣʽʪʝʨʘʪʫʨʘ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ   ʪʦʱʦ. 

ʇʝʜʘʛʦʛʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʧʦʢʣʠʢʘʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʩʦʙʠʩʪʽʩʥʦ 

mailto:onutska@i.ua


VI ʄʽʞʥʘʨʦʜʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ ʘʥʘʪʦʤʽʾ 

çʄʝʜʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ : ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʘʩʧʝʢʪè 

15ð16 ʞʦʚʪʥʷ 2025 

186 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʢʦʥʪʨʦʣʶ 

ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ çʷʢ ʚʘʞʣʠʚʦʛʦ ʟʘʩʦʙʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ 

ʥʘʚʯʘʥʥʷè: ʚʠʙʽʨʢʦʚʝ ʧʦʪʦʯʥʝ ʫʩʥʝ ʦʧʠʪʫʚʘʥʥʷ; ʢʦʣʦʢʚʽʫʤʠ, ʧʠʩʴʤʦʚʝ 

ʬʨʦʥʪʘʣʴʥʝ ʦʧʠʪʫʚʘʥʥʷ; ʪʝʩʪʦʚʘ ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ 

ʧʦʪʦʯʥʦʛʦ ʪʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʪʦʱʦ. 

ʊʝʩʪʦʚʠʡ ʢʦʥʪʨʦʣʴ ʩʪʘʥʦʚʠʪʴ ʬʦʨʤʫ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ. ʎʝ 

ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʥʝ ʣʠʰʝ ʨʽʚʝʥʴ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ, ʘ ʡ ʩʪʨʫʢʪʫʨʫ ʟʥʘʥʴ, 

ʩʪʫʧʽʥʴ ʾʭʥʴʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ. ʋ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʩʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ. 

ʊʝʩʪʦʚʠʡ ʢʦʥʪʨʦʣʴ ʢʦʤʧʝʪʝʥʮʽʡ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ 

ʪʠʧʽʚ ʪʝʩʪʽʚ ʚʽʜʢʨʠʪʦʾ (ʟ ʩʘʤʦʩʪʽʡʥʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ï 

ʢʦʨʦʪʢʦʾ ʘʙʦ ʜʦʚʛʦʾ ʚʽʜʧʦʚʽʜʽ) ʪʘ ʟʘʢʨʠʪʦʾ (ʟ ʚʠʙʦʨʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟ 

ʧʝʨʝʣʽʢʫ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ) ʬʦʨʤ: 

¶ ʚʠʙʽʨ ʦʜʥʽʻʾ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ; 

¶ ʚʠʙʽʨ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟ ʜʚʦʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ (ʘʣʴʪʝʨʥʘʪʠʚʥʽ);  

¶ ʚʠʙʽʨ ʢʽʣʴʢʦʭ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ;  

¶ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ (ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʪʘ ʙʘʛʘʪʦʨʘʟʦʚʦʾ); 

¶ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʧʦʨʷʜʢʫ); 

¶ ʥʘ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʧʫʩʢʽʚ; 

¶ ʥʘ ʚʠʙʽʨʢʫ ʪʝʢʩʪʫ; 

¶ ʥʘ ʚʠʙʽʨʢʫ ʦʙʣʘʩʪʽ. 

ʅʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʟ ʜʝʨʤʘʪʦʣʦʛʽʾ ʪʘ ʚʝʥʝʨʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʣʘʪʬʦʨʤʘ Classtime (ʨʘʥʽʰʝ ʩʝʨʚʽʩ ʥʘʟʠʚʘʚʩʷ GoPollock) ï ʮʝ ʦʥʣʘʡʥ-ʧʦʤʽʯʥʠʢ 

ʚʠʢʣʘʜʘʯʘ, ʱʦ ʟʙʘʛʘʯʫʻ ʟʘʥʷʪʪʷ ʤʠʪʪʻʚʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʨʽʚʥʷ ʨʦʟʫʤʽʥʥʷ ʪʘ 

ʧʨʦʛʨʝʩ ʫʩʽʻʾ ʛʨʫʧʠ ʚ ʞʠʚʦʤʫ ʯʘʩʽ. 

ɺʠʢʣʘʜʘʯ ʩʪʚʦʨʶʻ ʚʝʣʠʢʠʡ ʙʘʥʢ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʪʝʩʪʽʚ ʜʣʷ ʢʦʞʥʦʾ ʪʝʤʠ. 

ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʱʦʨʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʪʝʩʪ, Classtime 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʬʦʨʤʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ 

ʤʘʪʝʨʽʘʣ ʽʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 
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ʟʘ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʽ ʤʽʥʽʤʽʟʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ. 

Classtime ʟʘʙʝʟʧʝʯʫʻ: 

V ʘʚʪʦʤʘʪʠʯʥʫ ʧʝʨʝʚʽʨʢʫ, ʱʦ ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʚʠʢʣʘʜʘʯʘ ʥʘ 

ʧʝʨʝʚʽʨʢʫ ʨʦʙʽʪ, ʜʦʟʚʦʣʷʶʯʠ ʡʦʤʫ ʙʽʣʴʰʝ ʯʘʩʫ ʧʨʠʜʽʣʷʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ 

ʢʦʥʩʫʣʴʪʘʮʽʾ; 

V ʘʥʘʣʽʪʠʢʫ ʚ ʞʠʚʦʤʫ ʯʘʩʽ: ʚʠʢʣʘʜʘʯ ʤʠʪʪʻʚʦ ʙʘʯʠʪʴ ʨʽʚʝʥʴ ʨʦʟʫʤʽʥʥʷ 

ʪʘ ʧʨʦʛʨʝʩ ʫʩʴʦʛʦ ʢʣʘʩʫ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ; 

V ʛʥʫʯʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʩʽʡ: 

¶ ʘʥʪʠʩʧʠʩʫʚʘʥʥʷ: ʬʫʥʢʮʽʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʠʪʘʥʴ, ʚʘʨʽʘʥʪʽʚ 

ʚʽʜʧʦʚʽʜʝʡ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʧʠʪʘʥʴ ʜʣʷ 

ʨʽʟʥʠʭ ʩʪʫʜʝʥʪʽʚ ʪʘ ʛʨʫʧ; 

¶ ʦʙʤʝʞʝʥʥʷ ʯʘʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ; 

¶ ʦʙʤʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʨʦʙ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʣʘʥʫʚʘʪʠ ʧʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʩʝʩʽʾ; 

V ʝʢʩʧʦʨʪ ʨʝʟʫʣʴʪʘʪʽʚ (PDF-ɿʚʽʪʠ): ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠ 

ʜʦʢʣʘʜʥʽ ʟʚʽʪʠ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʛʨʫʧʠ (ʙʨʠʛʘʜʠ) ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʦʮʽʥʦʢ ʫ ʞʫʨʥʘʣ. 

ɺʠʩʥʦʚʢʠ 

1. ʇʣʘʪʬʦʨʤʘ Classtime ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʮʠʬʨʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʟ ʜʠʩʮʠʧʣʽʥ çʄʝʜʩʝʩʪʨʠʥʩʪʚʦ ʚ ʜʝʨʤʘʪʦʣʦʛʽʾ ʪʘ 

ʚʝʥʝʨʦʣʦʛʽʾè, çɼʝʨʤʘʪʦʣʦʛʽʷ ʪʘ ʚʝʥʝʨʦʣʦʛʽʷ ʟ ʦʩʥʦʚʘʤʠ ʢʦʩʤʝʪʦʣʦʛʽʾè. 

2. Classtime ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʪʘ ʷʢʽʩʥʦ ʦʧʠʪʘʪʠ ʩʪʫʜʝʥʪʽʚ ʽ ʤʠʪʪʻʚʦ 

ʚʽʜʩʪʝʞʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʚʦʥʠ ʦʧʘʥʫʚʘʣʠ ʤʘʪʝʨʽʘʣ. 

3. ʇʣʘʪʬʦʨʤʘ Classtime ʟʘʙʝʟʧʝʯʫʻ ʘʥʪʠʩʧʠʩʫʚʘʥʥʷ (ʟʘ ʨʘʭʫʥʦʢ 

ʨʘʥʜʦʤʽʟʘʮʽʾ). 

4. ʋ Classtime ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢ ʩʪʫʜʝʥʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ 

ʟʘʧʠʪʘʥʥʷ, ʜʝ ʧʦʤʠʣʷʶʪʴʩʷ. 

5. ɸʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʦʚʘʥʽ Excel ʪʘ PDF ʟʚʽʪʠ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʪʘ 

ʧʦʰʠʨʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʝʩʽʡ ʟʽ ʩʪʫʜʝʥʪʘʤʠ. 
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ɺʇʈʆɺɸɼɾɽʅʅʗ ʎʀʌʈʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ɺʀʂʃɸɼɸʅʅɯ 

ɸʅɸʊʆʄɯɰ ʊɸ ʌɯɿɯʆʃʆɻɯɰ : ɼʆʉɺɯɼ ʄɽɼʀʏʅʆɻʆ ʂʆʃɽɼɾʋ 

ʇʽʜʣʽʩʥʘ ʉ.ʆ. 

ʇʨʠʚʘʪʥʠʡ ʬʘʭʦʚʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʄʝʜʠʯʥʠʡ ʢʦʣʝʜʞè,  

ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

svitlana76@gmail.com 

ɺʩʪʫʧ. ʄʝʜʠʯʥʘ ʦʩʚʽʪʘ ʩʴʦʛʦʜʥʽ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʢʦʣʠ 

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʣʘʜʘʥʥʷ ʙʘʟʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ï ʘʥʘʪʦʤʽʾ ʪʘ ʬʽʟʽʦʣʦʛʽʾ 

ʣʶʜʠʥʠ. ʉʘʤʝ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʘʣʝ ʚʦʜʥʦʯʘʩ 

ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʩʪʫʜʝʥʪʽʚ ʫʤʽʥʥʷ ʫʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʽ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʨʦʟʫʤʽʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʨʦʙʦʪʠ ʦʨʛʘʥʽʟʤʫ. 

ʊʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ï ʘʪʣʘʩʠ, ʩʭʝʤʠ, ʧʨʝʧʘʨʘʪʠ, ï ʟʘʣʠʰʘʶʪʴʩʷ 

ʚʘʞʣʠʚʠʤʠ, ʧʨʦʪʝ ʾʭ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʯʘʩʪʦ ʦʙʤʝʞʝʥʘ. ʉʫʯʘʩʥʽ ʩʪʫʜʝʥʪʠ, ʷʢʽ 

ʟʨʦʩʪʘʣʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʦʯʽʢʫʶʪʴ ʥʘʦʯʥʦʩʪʽ, ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʛʥʫʯʢʦʩʪʽ ʫ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ 

ʚʠʢʣʘʜʘʥʥʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʚ ʫʤʦʚʘʭ ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ, ʜʝ ʥʘʚʯʘʶʪʴʩʷ ʤʘʡʙʫʪʥʽ ʤʝʜʠʯʥʽ 

ʩʝʩʪʨʠ ʪʘ ʽʥʰʽ ʬʘʭʽʚʮʽ ʩʝʨʝʜʥʴʦʾ ʣʘʥʢʠ. ʉʘʤʝ ʚʽʜ ʨʽʚʥʷ ʾʭʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʘ ʚʽʜʪʘʢ ʽ ʩʪʘʥ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚ 

ʮʽʣʦʤʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʫ ʚʽʟʫʘʣʽʟʘʮʽʾ, 

ʤʦʜʝʣʶʚʘʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. ʆʜʥʘʢ ʜʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʘ ʢʨʠʪʠʯʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʾʭ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʢʣʘʜʘʥʥʽ 

ʘʥʘʪʦʤʽʾ ʪʘ ʬʽʟʽʦʣʦʛʽʾ ʚ ʤʝʜʠʯʥʦʤʫ ʢʦʣʝʜʞʽ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʫ 2023ï2024 ʥ.ʨ. ʩʝʨʝʜ 
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ʜʨʫʛʦʢʫʨʩʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʄʝʜʩʝʩʪʨʠʥʩʪʚʦ (60 ʦʩʽʙ). ɼʣʷ ʧʝʨʝʚʽʨʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʚʽ ʛʨʫʧʠ: 

¶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (30 ʩʪʫʜʝʥʪʽʚ) ʥʘʚʯʘʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ 

ʟʘʩʦʙʽʚ; 

¶ ʢʦʥʪʨʦʣʴʥʘ (30 ʩʪʫʜʝʥʪʽʚ) ʧʨʘʮʶʚʘʣʘ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. 

ʋ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ: ̔ ʥʪʝʨʘʢʪʠʚʥʽ 3D-ʤʦʜʝʣʽ (çɸʥʘʪʦʤʽʷ ʣʶʜʠʥʠè ʜʣʷ 

ʧʣʘʥʰʝʪʽʚ ʽ ʇʂ); ʚʽʨʪʫʘʣʴʥʽ ʩʠʤʫʣʷʪʦʨʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; ʤʫʣʴʪʠʤʝʜʽʡʥʽ 

ʣʝʢʮʽʾ ʟ ʘʥʽʤʘʮʽʷʤʠ; ʦʥʣʘʡʥ-ʪʝʩʪʫʚʘʥʥʷ ʯʝʨʝʟ Moodle; ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ 

ʘʥʘʪʦʤʽʯʥʠʤʠ ʤʫʟʝʷʤʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʘʥʢʝʪʫʚʘʥʥʷ, 

ʪʝʩʪʫʚʘʥʥʷ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʷʢʽʩʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʩʝʨʝʜʥʽʡ ʙʘʣ ʟ ʘʥʘʪʦʤʽʾ ʙʫʚ ʚʠʱʠʤ ʥʘ 1,2 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ. 

ʆʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤ ʚʠʷʚʠʣʦʩʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʤʦʜʝʣʝʡ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʩʪʫʜʝʥʪʠ ʤʘʣʠ ʟʤʦʛʫ ʨʦʟʛʣʷʜʘʪʠ ʙʫʜʦʚʫ 

ʩʝʨʮʷ ʧʦʰʘʨʦʚʦ, ʚʠʚʯʘʪʠ ʢʣʘʧʘʥʠ ʡ ʧʨʦʩʪʝʞʫʚʘʪʠ ʨʫʭ ʢʨʦʚʽ. ʎʝ ʩʧʨʠʷʣʦ 

ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʨʛʘʥʽʚ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʟ ʬʽʟʽʦʣʦʛʽʾ ʜʦʟʚʦʣʠʣʠ ʤʦʜʝʣʶʚʘʪʠ ʩʠʪʫʘʮʽʾ. ʊʘʢʠʡ 

ʜʦʩʚʽʜ ʨʦʟʚʠʚʘʚ ʫʤʽʥʥʷ ʙʘʯʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ. 

ʆʥʣʘʡʥ-ʪʝʩʪʫʚʘʥʥʷ ʟ ʤʠʪʪʻʚʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʦʤ ʧʽʜʚʠʱʫʚʘʣʦ ʤʦʪʠʚʘʮʽʶ 

ʪʘ ʜʦʧʦʤʘʛʘʣʦ ʰʚʠʜʢʦ ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ. ʇʦʚʪʦʨʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʽʚ ʧʽʩʣʷ 

ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʝʡ ʧʦʢʨʘʱʫʚʘʣʦ ʨʝʟʫʣʴʪʘʪʠ ʤʘʡʞʝ ʥʘ ʪʨʝʪʠʥʫ. 

ɸʥʽʤʦʚʘʥʽ ʧʨʝʟʝʥʪʘʮʽʾ ʚʠʷʚʠʣʠʩʷ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʜʣʷ ʧʦʷʩʥʝʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ: ʩʝʨʮʝʚʦʛʦ ʮʠʢʣʫ, ʜʠʭʘʣʴʥʠʭ ʨʫʭʽʚ ʯʠ ʧʝʨʝʜʘʯʽ ʥʝʨʚʦʚʦʛʦ 

ʽʤʧʫʣʴʩʫ. ʉʪʫʜʝʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʙʘʯʠʪʠ ʧʨʦʮʝʩ ʫ ʯʘʩʦʚʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʧʦʣʝʛʰʫʚʘʣʦ ʡʦʛʦ ʨʦʟʫʤʽʥʥʷ. 
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ɺʦʜʥʦʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʦ, ʱʦ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʥʝ ʤʦʞʫʪʴ 

ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ. ʈʦʙʦʪʘ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʡ 

ʤʫʣʷʞʘʤʠ ʬʦʨʤʫʻ ʧʨʦʩʪʦʨʦʚʝ ʤʠʩʣʝʥʥʷ ʡ ʥʘʚʠʯʢʠ, ʷʢʽ ʥʝ ʜʘʶʪʴ ʥʘʚʽʪʴ 

ʥʘʡʩʫʯʘʩʥʽʰʽ ʧʨʦʛʨʘʤʠ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʜʦʩʷʛʥʫʪʽ ʩʘʤʝ ʧʨʠ ʧʦʻʜʥʘʥʥʽ 

ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 85% ʩʪʫʜʝʥʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʚʚʘʞʘʣʠ 

ʟʘʥʷʪʪʷ ʮʽʢʘʚʽʰʠʤʠ, 78% ï ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤʠ. ɺʦʜʥʦʯʘʩ 23% ʚʽʜʟʥʘʯʠʣʠ, ʱʦ 

ʽʥʦʜʽ ʚʽʜʚʦʣʽʢʘʣʠʩʷ ʥʘ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦʛʦ ʡ ʜʦʟʦʚʘʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʟʘʩʦʙʽʚ. 

ɺʠʩʥʦʚʢʠ: 

1) ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʘʥʘʪʦʤʽʾ ʪʘ ʬʽʟʽʦʣʦʛʽʾ, ʧʨʦʪʝ ʥʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʾʭ ʧʦʻʜʥʘʥʥʽ ʟ 

ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

2) ʅʘʡʨʝʟʫʣʴʪʘʪʠʚʥʽʰʠʤʠ ʚʠʷʚʠʣʠʩʷ ʽʥʪʝʨʘʢʪʠʚʥʽ 3D-ʤʦʜʝʣʽ ʡ 

ʩʠʤʫʣʷʪʦʨʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʰʝ ʨʦʟʫʤʽʥʥʷ 

ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

3) ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʽʙʥʽ 

ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʽʜʛʦʪʦʚʢʘ ʚʠʢʣʘʜʘʯʽʚ ʽ ʧʦʩʪʫʧʦʚʝ ʘʜʘʧʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. 

4) ʇʦʜʘʣʴʰʽ ʧʝʨʩʧʝʢʪʠʚʠ ï ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʧʨʦʛʨʘʤ ʤʝʜʠʯʥʠʭ ʢʦʣʝʜʞʽʚ, ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʚʧʣʠʚʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘ ʧʨʦʬʝʩʽʡʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ. 
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ʅɸʇʈʗʄ 4.  ʄɯɾɼʀʉʎʀʇʃɯʅɸʈʅʀʁ ʇɯɼʍɯɼ ɼʆ ʇɯɼɻʆʊʆɺʂʀ ʄɸʁɹʋʊʅɯʍ 

ʃɯʂɸʈɯɺ ɺ ʋʂʈɸɰʅɯ ʊɸ ɺ ʉɺɯʊɯ   

DIRECTION  4.  AN INTERDISCIPLINARY APPROACH TO THE TRAINING OF FUTURE 

DOCTORS IN UKRAINE AND AROUND THE WORLD  

ʄɯɾɼʀʉʎʀʇʃɯʅɸʈʅɸ ɯʅʊɽɻʈɸʎɯʗ ʗʂ ʋʄʆɺɸ ʌʆʈʄʋɺɸʅʅʗ 

ʇʈʆʌɽʉɯʁʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅʔʆɻʆ ʃɯʂɸʈʗ 

ɻʠʨʷ ʄ.ʇ., ʎʦʜʽʢʦʚʘ ʆ.ɸ., ʂʫʜʨʷʚʮʝʚʘ ʊ.ʆ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

m.girya@khimu.edu.ua 

ɺʩʪʫʧ. ʄʽʩʽʷ ɺʩʝʩʚʽʪʥʴʦʾ ʬʝʜʝʨʘʮʽʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ (World Federation for 

Medical Education, WFME) ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʫʩʴʦʤʫ 

ʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʫ ʩʧʨʠʷʥʥʽ ʥʘʡʚʠʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʫ ʛʘʣʫʟʽ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ. 

ɭʚʨʦʧʝʡʩʴʢʘ ʽʥʪʝʛʨʘʮʽʷ ʋʢʨʘʾʥʠ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʦʨʤ ʪʘ 

ʧʨʘʚʠʣ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʦʩʦʙʣʠʚʦ ʩʠʩʪʝʤ 

ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ. ɺ ʋʢʨʘʾʥʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʦʩʚʽʪʠ ʪʘ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʥʦʨʤ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ 

ʜʣʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʘ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ.  

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʠ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʟʤʽʱʝʥʥʷ ʘʢʮʝʥʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʧʨʦʮʝʩʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʚʠʚʯʝʥʥʷ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʫ ʇʨʠʚʘʪʥʦʤʫ ʚʠʱʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ çʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

(ʇɺʅɿ çʍʄʄʋè) ʚʝʢʪʦʨ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʫ ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ ʟʜʦʙʫʚʘʯʘ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʟʜʦʙʫʚʘʯʘ ʻ ʦʚʦʣʦʜʽʥʥʷ ʤôʷʢʠʤʠ ʥʘʚʠʯʢʘʤʠ (soft skills), ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʜʘʪʥʦʩʪʝʡ ʜʦ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; ʨʦʟʚʠʚʘʶʪʴ ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ, 
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ʣʽʜʝʨʩʴʢʽ ʟʜʽʙʥʦʩʪʽ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʡ ʘʜʘʧʪʠʚʥʽʩʪʴ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ ʟʜʦʙʫʚʘʯʘ ʧʝʨʝʜʙʘʯʘʻ 

ʨʘʜʠʢʘʣʴʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʨʦʣʝʡ 

ʡʦʛʦ ʩʫʙôʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʘʢʘʜʝʤʽʯʥʫ ʩʚʦʙʦʜʫ ʩʪʫʜʝʥʪʘ ʚ ʢʦʤʧʦʥʦʚʮʽ ʥʘʚʯʘʣʴʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʽ ʩʧʝʮʢʫʨʩʽʚ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ ʟʤʽʩʪ ʧʨʦʬʝʩʽʡʥʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʟʘ ʦʙʨʘʥʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ (ʎʦʜʽʢʦʚʘ & ɻʠʨʷ, 

2025). 

ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʦʙʦʚôʷʟʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ 

çʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʽʥʪʝʛʨʘʮʽʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢè, çʄʦʨʬʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʦʩʥʦʚʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʢʦʨʝʢʮʽʷè, 

çʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʣʽʢʘʨʩʴʢʽʡ ʧʨʘʢʪʠʮʽè, ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝʤʥʝ 

ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʇʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ 

ʢʽʣʴʢʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʪʘʧʽʚ: ʧʣʘʥʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʢʦʨʝʢʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʧʦʩʪʽʡʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ. 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʻ ʧʦʚʥʦʧʨʘʚʥʠʤ ʫʯʘʩʥʠʢʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʜʞʝ ʥʘʚʯʘʥʥʷ 

ʤʘʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ, ʚʨʘʭʦʚʫʻ ʡʦʛʦ ʽʥʪʝʨʝʩʠ, ʟʜʽʙʥʦʩʪʽ ʡ ʢʘʨôʻʨʥʽ ʮʽʣʽ, 

ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ ʬʦʨʤ ʽ ʪʝʤʧʫ ʥʘʚʯʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʜʘʪʥʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʡ 

ʜʦʩʚʽʜ ʬʦʨʤʫʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ ʮʽʣʽʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ, ʧʨʦʬʝʩʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. ʎʝ ʻ ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ ʫ 

ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʪʨʘʥʩʬʦʨʤʫʻ ʩʪʨʫʢʪʫʨʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʣʽʢʘʨʷ. 

ɺʠʩʥʦʚʢʠ. ʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʷʛʥʝʥʥʷ ʪʨʠʻʜʠʥʦʾ ʤʝʪʠ 

ʦʩʚʽʪʠ ï ʚʠʭʦʚʘʥʥʷ, ʥʘʚʯʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʛʘʨʤʦʥʽʡʥʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺʦʥʘ ʻ ʧʝʨʝʜʫʤʦʚʦʶ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ, ʱʦ ʧʦʪʨʝʙʫʻ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ 
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ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʬʝʩʽʡʥʽ ʟʘʚʜʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʜʦʩʚʽʜʫ, ʛʘʨʤʦʥʽʟʘʮʽʾ ʧʨʘʢʪʠʢʠ ʪʘ ʥʘʫʢʠ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʘʢʘʜʝʤʽʯʥʦʾ 

ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʡ ʬʦʨʤʫʚʘʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʧʦʜʘʣʴʰʘ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʨʦʻʢʪʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʎʦʜʽʢʦʚʘ, ʆ. ɸ., & ɻʠʨʷ, ʄ. ʇ. (2025) ʌʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ ʟʜʦʙʫʚʘʯʘ ʚ ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ. 

ʄʝʜʠʯʥʘ ʦʩʚʽʪʘ, 2, 62ï66. https://doi.org/10.11603/m.2414-5998.2025.2.15489  
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ɺʩʪʫʧ. ʇʝʨʝʜ ʩʠʩʪʝʤʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʧʦʩʪʘʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ 

ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ 

ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʝ ʯʝʨʝʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʠʭ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ʆʜʥʠʤ ʟʽ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ 

ʧʽʜʭʦʜʫ. ɺʩʽ ʥʘʚʯʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʚʠʢʣʘʜʘʶʪʴʩʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ 

ʦʩʚʽʪʠ, ʷʢ ʟʘʛʘʣʴʥʽ, ʪʘʢ ʽ ʢʣʽʥʽʯʥʽ, ʜʦʪʠʯʥʽ ʤʽʞ ʩʦʙʦʶ. ʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ 

ʽʥʪʝʛʨʘʮʽʷ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʠʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʩʠʩʪʝʤʫ ʟʥʘʥʴ, ʩʬʦʨʤʫʚʘʪʠ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʢʣʽʥʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʩʧʨʠʷʪʠ ʝʬʝʢʪʠʚʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʟʥʘʥʴ 

ʪʘ ʨʦʟʚʠʥʫʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ (ɻʫʤʝʥʥʘ, 2019). 

ʄʝʪʘ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʚ ʘʥʘʣʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʫʙʣʽʢʘʮʽʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɯʥʪʝʛʨʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʠʭ ʽ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʘʭ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʝ ʙʘʯʝʥʥʷ ʷʚʠʱ ʽ 

ʧʨʦʮʝʩʽʚ. ʇʨʠʥʮʠʧ ʽʥʪʝʛʨʘʮʽʾ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, 

ʡʦʛʦ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ. ɼʦ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʚʦʜʷʪʴʩʷ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʨʦʟʢʨʠʪʪʶ ʩʫʯʘʩʥʠʭ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. ɺ ʧʨʘʢʪʠʮʽ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʽ ʨʦʙʦʪʠ ʽ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 

ʤʽʞʧʨʝʜʤʝʪʥʦʛʦ ʟʤʽʩʪʫ; ʨʦʟʰʠʨʶʶʪʴʩʷ ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʽʜʨʫʯʥʠʢʽʚ, ʪʘʙʣʠʮʴ, ʚʝʙ-ʩʘʡʪʽʚ, ʚʽʜʝʦ- ʪʘ ʘʫʜʽʦ-ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʠʭ ʧʦʩʽʙʥʠʢʽʚ 

ʽʟ ʩʫʤʽʞʥʠʭ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ; ʦʨʛʘʥʽʟʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ ʤʽʞʧʨʝʜʤʝʪʥʽ 

ʟʘʥʷʪʪʷ, ʩʝʤʽʥʘʨʠ, ʬʘʢʫʣʴʪʘʪʠʚʠ, ʢʦʥʬʝʨʝʥʮʽʾ, ʧʦʟʘʘʫʜʠʪʦʨʥʽ ʟʘʭʦʜʠ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʤʘʛʘʥʴ, ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ 

(ʉʘʣʴʥʠʢʦʚʘ & ʇʦʧʦʚʠʯ, 2023). ɯʥʪʝʛʨʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʢʦʦʨʜʠʥʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʚʢʣʶʯʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, 

ʫʟʛʦʜʞʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʧʠʪʘʥʴ, ʟʘʚʜʘʥʴ, ʪʦʱʦ. 

ʋ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ, ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ 

ʢʣʽʥʽʯʥʠʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ, ʭʽʨʫʨʛʽʯʥʦʛʦ, ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʪʦʱʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʬʦʨʤʫʻ ʥʦʚʠʡ ʚʠʜ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ï ʤʽʞʧʨʝʜʤʝʪʥʫ ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʄʘʨʯʫʢ et al., 2024). ʊʘʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ 

ʜʘʩʪʴ ʟʤʦʛʫ ʮʽʣʽʩʥʦ ʨʦʟʛʣʷʜʘʪʠ ʦʨʛʘʥʽʟʤ ʽ ʥʘʜʘʚʘʪʠ ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ, 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʠʩʪʝʤʥʽ ʟʥʘʥʥʷ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʻ ʣʝʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʨʦʚʦʜʠʪʠʩʷ ʫ ʬʦʨʤʽ ʝʚʨʠʩʪʠʯʥʦʾ ʙʝʩʽʜʠ, ʙʽʥʘʨʥʦʾ ʣʝʢʮʽʾ ʯʠ ʣʝʢʮʽʾ ʟʽ ʟʚʦʨʦʪʥʠʤ 

ʟʚôʷʟʢʦʤ, ʥʘ ʷʢʠʭ ʣʝʢʪʦʨ ʨʦʟʢʨʠʚʘʻ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʽ 
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ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʥʘʥʥʷʤʠ. 

ɯʥʰʦʶ ʬʦʨʤʦʶ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʻ ʙʽʥʘʨʥʝ ʟʘʥʷʪʪʷ, ʷʢʝ 

ʜʘʻ ʟʤʦʛʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʦʻʜʥʫʶʯʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʜʥʽʻʾ ʧʨʦʙʣʝʤʠ (ɿʘʩʦʙʘ & ɭʨʤʦʣʝʥʢʦ, 2023). ʅʘ 

ʪʘʢʦʤʫ ʟʘʥʷʪʪʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʻʜʥʘʪʠ ʤʘʪʝʨʽʘʣʠ ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ 

ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ, ʽ ʧʨʠ ʮʴʦʤʫ ʬʦʨʤʫʶʪʴʩʷ 

ʢʦʤʧʣʝʢʩʥʽ ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ, ʷʢʽ ʜʘʶʪʴ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʝʜʤʝʪ ʚʠʚʯʝʥʥʷ 

(ɿʫʙ, 2021). 

ɺʠʩʥʦʚʢʠ. ʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʽʥʪʝʛʨʘʮʽʷ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʽ 

ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʷʢ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʟʥʘʥʴ ʟ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʽ ʷʢ 

ʽʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʟʫʤʦʚʣʶʻ 

ʧʦʷʚʫ ʥʦʚʠʭ ʬʦʨʤ: ʽʥʪʝʛʨʦʚʘʥʘ ʣʝʢʮʽʷ, ʙʽʥʘʨʥʽ ʟʘʥʷʪʪʷ, ʽʥʪʝʛʨʦʚʘʥʽ ʩʝʤʽʥʘʨʠ, 

ʤʽʞʧʨʝʜʤʝʪʥʽ ʢʦʥʬʝʨʝʥʮʽʾ, ʢʦʤʧʜʝʢʩʥʽ ʬʘʢʫʣʴʪʘʪʠʚʠ, ʪʦʱʦ. ʊʘʢʽ ʬʦʨʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʨʠʷʶʪʴ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʨʝʘʣʽʟʘʮʽʾ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʝ 

ʪʽʣʴʢʠ ʚʠʢʣʘʜʘʯʽʚ, ʘʣʝ ʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. 
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ʌʘʭʦʚʠʡ ʤʽʩʴʢʠʡ ʙʘʟʦʚʠʡ ʢʦʣʝʜʞ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʥʽʢʠ ʽʤʝʥʽ ɭ.ʆ. ʇʘʪʦʥʘ. 

5. ɿʫʙ, ʆ. ɺ. (2021). ɹʽʥʘʨʥʽ ʟʘʥʷʪʪʷ ʟ ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ 

ʷʢ ʽʥʪʝʛʨʘʮʽʡʥʘ ʬʦʨʤʘ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʦʬʽʮʝʨʽʚ. ɺʽʩʥʠʢ ʃʫʛʘʥʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ. 1(1). 

134ï145. 

 

FROM CRISIS TO CATALYST: WARTIME TRANSFORMATION OF 

MEDICAL EDUCATION IN UKRAINE  

Shyian D., Davydova Zh., Lisova M. 

Kharkiv International Medical University, Kharkiv, Ukraine 

d.shyian@khimu.edu.ua 

Introduction . The full-scale war in Ukraine has become an unprecedented 

challenge for higher medical education. Constant shelling, air alerts, and blackouts 

disrupted traditional forms of instruction and communication. Many universities in the 

frontline regions were partially destroyed or forced to relocate, and thousands of 

teachers and students continued their work under severe psychological stress. 

However, this experience also revealed the extraordinary resilience and creativity of 

Ukrainian educators. It showed that even in crisis, academic communities can adapt 

and develop new models of teaching and learning (Armitage & Pavlenko, 2022). 

Purpose. To identify the main wartime challenges faced by Ukrainian medical 

universities and to analyze how these difficulties have stimulated modernization and 

innovation in medical education. 

Materials and Methods. The study is based on the institutional experience of 

Kharkiv International Medical University (KhIMU) and other medical universities of 

Ukraine between 2022 and 2025. Sources included Ministry of Health regulations, 
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academic reports, and online learning analytics. Semi-structured interviews with 54 

students and 22 teachers from frontline areas were conducted to determine the most 

significant problems and innovative responses. 

Results and Discussion. The war has radically transformed medical education, 

forcing a rapid shift to digital, flexible, and competence-based formats. In response to 

security threats, universities digitalized curricula and used virtual anatomy platforms 

such as 3D-Organon, enabling students to continue their studies (Popova et al., 2025). 

Frequent blackouts required asynchronous formats and recorded lectures that 

developed learner autonomy (Mayer et al., 2023). Air alerts pushed educators to create 

short modular units suitable for self-study, while preparatory bridge courses helped 

students with weaker backgrounds adjust. Psychological strain was reduced through 

counselling, mindfulness sessions, and emotional support programs 

(Armitage & Pavlenko, 2022). The crisis also led to the inclusion of Basic Life Support 

(BLS) and civil defense courses from the first semester, ensuring readiness for 

emergencies (Koshak et al., 2024). Digital tools and artificial intelligence became 

valuable aids in anatomy, diagnostics, and assessment (Mir et al., 2023). Finally, 

international cooperation expanded through initiatives such as the Kharkiv-Oxford 

partnership, connecting Ukrainian educators with global colleagues (Popova et al., 

2025). 

Conclusions. Despite destruction and instability, Ukrainian medical education 

has demonstrated exceptional resilience. Wartime challenges became a catalyst for 

innovation, introducing digital learning, international integration, and a focus on 

psychological and civic preparedness. This experience proves that even in the hardest 

times, education can adapt, evolve, and remain a source of hope and progress. 
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MODERN ASPECTS OF TEACHING NANOTECHNOLOGY IN MEDICAL 

UNIVERSITIES  

Gafarov I.A., Alasgarova N.A. 

Azerbaijan Medical University, Baku, Azerbaijan 

dr.gafarov@hotmail.com 

Abstract. Nanotechnology enables drug molecules to be loaded into nanoscale 

carrier systems, allowing them to be delivered to and targeted by specific tissues. This 

also increases the effectiveness of the drug and reduces side effects. 

Introduction.  Nanotechnology materializes the creation and application of 

structures and devices at the molecular and atomic levels, approximately 1ï100 nm in 

scale, possessing new physical and chemical properties. The role of nanotechnology in 

biophysics is irreplaceable. Nanobiophysics investigates the interaction of 

nanomaterials and nanostructures with biological systems special programs are applied 

on computers in areas such as the design of new nanomaterials, the delivery of drug 

carriers, and the simulation of biological processes. This concerns the biological 

https://doi.org/10.1097/acm.0000000000005956
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compatibility of materials and the movement of nanomaterials within cells 

(Feynman, 1960). 

Relevance. Students studying at medical universities use knowledge of biology, 

physics, and engineering in a complex way, which is an indicator of the development 

of multidisciplinary thinking in them (Zhao & Li, 2023). 

Smart drug delivery. Photochromic nanoparticles can release the drug by being 

activated by light of a certain wavelength This enables controlled, targeted, and time-

regulated drug application. The drug is delivered only to the diseased tissue while 

healthy tissues are protected (Qafarov & Alasgarova, 2025). 

Controlled release. Drugs are released at specific times or under certain 

conditions. 

Use of biocompatible materials. Nano and microcarriers arecompatible with the 

organism and non-toxic (Mi et al., 2024). 

Smart Drug Delivery has a wide range of application areas. 

Oncology. Targeted chemotherapy aimed at tumor cells. In cancer treatment, the 

drug is directed only to tumor tissue and activated by light to prevent side effects. 

Photoactivated drug systems release the drug only in the presence of light 

Photochromic nanoparticles can be used as biosensors in the study of biomolecules and 

manufacturing processes. They can change the light signal in the presence of certain 

molecules, which allows researchers to monitor intracellular processes 

(Qafarov et al., 2025). 

Infectious Diseases. Local and effective use of antibiotics. Some photochromic 

nanoparticles are used for antibacterial and antiviral applications, photodynamic 

therapy: Activated by light, it creates reactive oxygen species, which destroys bacteria 

or viruses. This method is an alternative against drug-resistant bacteria and can be used 

in skin infections or to destroy cancerous tissue. 

Autoimmune diseases. Targeted drug delivery to inflamed areas. Specialized 

computer programs are widely used in the analysis of nanomaterials and simulation of 

the behavior of drug carriers. Algorithms are also used in special computer programs 
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to simulate the movement and behavior of drug carriers within the body, predicting 

which organs these drug carriers will reach and at what speed. 

Smart drug delivery has advantages such as fewer side effects, increased drug 

efficacy, reduced dosage, and longer-lasting effects. The preparation of nanoparticles 

that can adapt to biological systems, their entry into cells, and targeted drug delivery 

processes are relevant today. The role of special computer programs in targeted drug 

delivery in biophysics is important. 

The most important point here is that drugs are applied only to damaged tissues 

and cells, without affecting healthy cells, and side effects are reduced. 

Conclusion. For the development of medical science, it is necessary to get 

acquainted with this field and interest in nanotechnology. The application of 

nanotechnology in biophysics and the continuous improvement of the quality of 

education, scientific seminars and webinars on this topic can contribute to the 

development of medicine and the universities. Students will acquire modern medical 

theoretical knowledge and then get acquainted with modern medical technologies, 

which will help them to form successful researchers and innovators in the future. 

Familiarity with atomic force microscopy (AFM), scanning tunneling microscope 

(STM), nuclear magnetic resonance (NMR), and biosensor technologies helps them to 

adapt more quickly to virtual laboratories, simulations and artificial intelligence 

(AI) -based systems. Nanodrug carriers, nanorobots, biosensors, such as repair medical 

devices, form the future doctor. With the help of such classes, the medical university 

provides access to practical technology to improve their scientific knowledge, 

strengthens their innovation-oriented thinking and allows them to develop as 

technological doctors in the future. 
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ʄ. ʌ. ʄɽʃʔʅʀʂʆɺ-ʈɸɿɺɽɼɽʅʂʆɺ ï ɺʀɼɸʊʅʀʁ ʋʂʈɸɰʅʉʔʂʀʁ 

ʇɸʊʆʃʆɻʆɸʅɸʊʆʄ, ɺʀʂʃɸɼɸʏ ʍɸʈʂɯɺʉʔʂʆɰ ʌɽʃʔɼʐɽʈʉʔʂʆɰ 

ʐʂʆʃʀ 

ɼʽʜʝʥʢʦ ʆ.ʆ., ʄʠʨʦʥʦʚʘ ʊ.ɹ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʤʝʜʠʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

hbmkdidenko@gmail.com 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ʂʦʞʝʥ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʧʠʰʘʻʪʴʩʷ ʚʠʜʘʪʥʠʤʠ 

ʦʩʦʙʠʩʪʦʩʪʷʤʠ, ʷʢʽ ʟʘʣʠʰʠʣʠ ʷʩʢʨʘʚʠʡ ʩʣʽʜ ʥʝ ʪʽʣʴʢʠ ʚ ʡʦʛʦ ʽʩʪʦʨʽʾ, ʘʣʝ ʡ ʫ ʞʠʪʪʽ 

ʤʽʩʪʘ ʽ ʋʢʨʘʾʥʠ. ʍʘʨʢʽʚʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʬʘʭʦʚʦʤʫ ʢʦʣʝʜʞʫ ʫ 

2025 ʨʦʮʽ ʚʠʧʦʚʥʠʣʦʩʷ 180 ʨʦʢʽʚ. ɿʘʩʥʦʚʘʥʠʡ ʫ 1845 ʨʦʮʽ ʷʢ ʍʘʨʢʽʚʩʴʢʘ 

ʬʝʣʴʜʰʝʨʩʴʢʘ ʰʢʦʣʘ, ʚʽʥ ʽ ʟʘʨʘʟ ʧʨʦʜʦʚʞʫʻ ʩʣʘʚʥʽ ʪʨʘʜʠʮʽʾ ʩʚʦʾʭ ʧʦʧʝʨʝʜʥʠʢʽʚ. 

ʇʽʜʛʦʪʦʚʢʘ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʥʦʚʦʾ ʬʦʨʤʘʮʽʾ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʜʦʩʚʽʜʫ 

ʧʦʧʝʨʝʜʥʽʭ ʧʦʢʦʣʽʥʴ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʩʧʽʚʧʨʘʮʽ ʍʘʨʢʽʚʩʴʢʦʾ 

ʬʝʣʴʜʰʝʨʩʴʢʦ-ʘʢʫʰʝʨʩʴʢʦʾ ʰʢʦʣʠ ʽ ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ-ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ 

ʄ.ʌ. ʄʝʣʴʥʠʢʦʚʘ-ʈʘʟʚʝʜʝʥʢʦʚʘ. ʅʘ ʧʦʯʘʪʢʫ ʩʚʦʻʾ ʥʘʫʢʦʚʦʾ ʽ ʛʨʦʤʘʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʝʤ ʍʘʨʢʽʚʩʴʢʦʾ ʬʝʣʴʜʰʝʨʩʴʢʦ-ʘʢʫʰʝʨʩʴʢʦʾ ʰʢʦʣʠ (ʥʘʟʚʘ ʟ 

mailto:hbmkdidenko@gmail.com
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1907 ʨ.) ʙʫʚ ʚʠʜʘʪʥʠʡ ʚʯʝʥʠʡ ʽ ʦʨʛʘʥʽʟʘʪʦʨ ʚ ʛʘʣʫʟʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʄʠʢʦʣʘ 

ʌʝʜʦʪʦʚʠʯ ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʦ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʜʦʩʚʽʜ ʥʘʫʢʦʚʦ-

ʧʦʰʫʢʦʚʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʬʘʭʦʚʦʛʦ 

ʢʦʣʝʜʞʫ ʧʨʠ ʂʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʦʤʫ ʮʝʥʪʨʽ çʄʫʟʝʡ ʽʩʪʦʨʽʾ ʍʆʄʌʂè ʽ 

ʩʧʽʚʧʨʘʮʽ ʟ ʄʫʟʝʻʤ ʽʩʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʦʻʜʥʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʜʽʷʣʴʥʦʩʪʽ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ 

ʧʨʦʜʦʚʞʝʥʥʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʩʚʽʪʥʽʭ  ʧʨʘʢʪʠʢ, ʟʦʢʨʝʤʘ, ʥʘʫʢʦʚʦ-ʧʦʰʫʢʦʚʦʾ ʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, ʩʪʚʦʨʶʶʯʠ ʧʨʦʩʪʽʨ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʬʘʭʽʚʮʷ. 

ʄ.ʌ. ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʥʘʨʦʜʠʚʩʷ 25 ʛʨʫʜʥʷ 1866 ʨʦʢʫ ʚ ʩʽʤôʾ 

ʢʦʟʘʮʴʢʦʛʦ ʦʩʘʚʫʣʘ, ʛʝʨʦʷ ʉʝʚʘʩʪʦʧʦʣʴʩʴʢʦʾ ʙʠʪʚʠ, ʥʘ ʂʫʙʘʥʽ. ɿʘʢʽʥʯʠʚʰʠ 

ʢʣʘʩʠʯʥʫ ʛʽʤʥʘʟʽʶ ʚ ʩʪʘʥʠʮʽ ʋʩʪʴ-ʄʝʜʚʝʜʠʮʽ, ʚʽʥ ʟ 1884 ʜʦ 1889 ʨʦʢʫ ʟʜʦʙʫʚʘʻ 

ʦʩʚʽʪʫ ʥʘ ʤʝʜʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʄʦʩʢʦʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʦʪʨʠʤʘʚʰʠ ʟʚʘʥʥʷ 

ʧʦʚʽʪʦʚʦʛʦ ʣʽʢʘʨʷ. ɺʞʝ ʥʘ 5 ʢʫʨʩʽ ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ ʧʨʦʚʦʜʠʪʴ ʙʣʠʩʢʫʯʽ ʟʘ 

ʪʝʭʥʽʢʦʶ ʨʦʟʪʠʥʠ ʪʨʫʧʽʚ ʽ ʡʦʛʦ ʟʘʧʨʦʰʫʶʪʴ ʥʘ ʧʦʩʘʜʫ ʧʦʟʘʰʪʘʪʥʦʛʦ ʦʨʜʠʥʘʪʦʨʘ 

ʥʘ ʢʘʬʝʜʨʫ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ. ʇʨʘʮʶʶʯʠ ʚ ʄʦʩʢʦʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʤʦʣʦʜʠʡ ʚʯʝʥʠʡ ʦʪʨʠʤʫʻ ʧʨʝʩʪʠʞʥʫ ʧʨʝʤʽʶ ɿʘʛʦʨʩʴʢʦʛʦ çʟʘ ʥʦʚʠʡ ʩʧʦʩʽʙ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʥʘʪʦʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʥʠʤʠ ʧʨʠʞʠʪʪʻʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷè. ʋ 1898ï1901 ʨʦʢʘʭ ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʟʘʢʦʨʜʦʥʥʦʤʫ ʚʽʜʨʷʜʞʝʥʥʽ, ʜʝ ʧʨʘʮʶʻ ʚ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ 

ʧʨʦʬ. ɭ. ʎʠʛʣʝʨʘ ʫ ʌʨʝʡʙʫʨʟʽ. 

1895 ʨʦʢʫ ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ ʙʣʠʩʢʫʯʝ ʟʘʭʠʱʘʻ ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʥʘ 

ʪʝʤʫ: çʇʨʦ ʰʪʫʯʥʫ ʥʝʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʩʠʙʽʨʩʴʢʦʾ ʷʟʚʠè ʽ ʦʙʠʨʘʻʪʴʩʷ ʧʨʠʚʘʪ-

ʜʦʮʝʥʪʦʤ ʄʦʩʢʦʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʋ 1900 ʨʦʮʽ ʚʯʝʥʠʡ ʦʪʨʠʤʫʻ ʟʘʧʨʦʰʝʥʥʷ ʧʨʠʡʥʷʪʠ ʫʯʘʩʪʴ ʫ ʢʦʥʢʫʨʩʽ ʥʘ 

ʟʘʤʽʱʝʥʥʷ ʧʦʩʘʜʠ ʧʨʦʬʝʩʦʨʘ ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʤʝʜʠʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ 19 ʩʽʯʥʷ 1902 ʨʦʢʫ ʙʫʚ ʦʙʨʘʥʠʡ ʥʘ ʮʶ 
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ʧʦʩʘʜʫ. ʇʦʧʝʨʝʜʥʠʢʘʤʠ ʄ.ʌ. ʄʝʣʴʥʠʢʦʚʘ-ʈʘʟʚʝʜʝʥʢʦʚʘ ʙʫʣʠ ʚʠʜʘʪʥʽ ʭʘʨʢʽʚʩʴʢʽ 

ʚʯʝʥʽ-ʘʥʘʪʦʤʠ ʟʽ ʩʚʽʪʦʚʠʤ ʽʤôʷʤ ï ɼ.ʌ. ʃʷʤʙʣʴ ʽ ɺ.ʇ. ʂʨʠʣʦʚ. 

27 ʣʶʪʦʛʦ 1902 ʨʦʢʫ ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ ʫ ʧʝʨʝʧʦʚʥʝʥʽʡ ʘʢʪʦʚʽʡ ʟʘʣʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʦʯʠʪʘʚ ʚʩʪʫʧʥʫ ʧʨʦʬʝʩʦʨʩʴʢʫ ʣʝʢʮʽʶ çʅʘʨʠʩ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʚ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʽ ʚ ʈʦʩʽʾ ʧʝʨʝʚʘʞʥʦ ʫ XɯX ʩʪʦʣʽʪʪʽè. 

ʇʦʯʠʥʘʻʪʴʩʷ ʭʘʨʢʽʚʩʴʢʠʡ ʝʪʘʧ ʙʽʦʛʨʘʬʽʾ ʚʯʝʥʦʛʦ. 

ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʟ ʝʥʪʫʟʽʘʟʤʦʤ ʚʟʷʚʩʷ ʟʘ ʨʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʟʝʢʪʫʨʠ 

ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʩʴʢʦʾ ʟʝʤʩʴʢʦʾ ʣʽʢʘʨʥʽ, ʥʘʡʙʽʣʴʰʦʾ ʚ ʨʝʛʽʦʥʽ. ɼʦ ʪʦʛʦ ʞ, ʚʦʥʘ 

ʩʣʫʛʫʚʘʣʘ ʙʘʟʦʶ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʅʘ ʪʦʡ ʯʘʩ ʫ ʍʘʨʢʦʚʽ, ʫ ʩʢʣʘʜʽ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚʽʜʦʤʦʛʦ ʚ 

ʥʘʨʦʜʽ ʷʢ ʉʘʙʫʨʦʚʘ ʜʘʯʘ, ʚʞʝ 57 ʨʦʢʽʚ ʧʨʘʮʶʚʘʣʘ ʍʘʨʢʽʚʩʴʢʘ ʬʝʣʴʜʰʝʨʩʴʢʘ 

ʰʢʦʣʘ. ʇʦʚʘʞʥʠʡ ʚʯʝʥʠʡ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʨʠʡʥʷʚ ʧʨʦʧʦʟʠʮʽʶ ʧʨʦ ʚʠʢʣʘʜʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʫʯʥʷʤ ʍʘʨʢʽʚʩʴʢʦʾ ʬʝʣʴʜʰʝʨʩʴʢʦʾ ʰʢʦʣʠ. 

ʉʘʤ ʬʘʢʪ ʚʠʢʣʘʜʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʫʯʥʷʤ ʬʝʣʴʜʰʝʨʩʴʢʦʾ ʰʢʦʣʠ 

ʚʽʜʦʤʠʤ ʚʯʝʥʠʤ, ʧʨʦʬʝʩʦʨʦʤ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʻ ʫʥʽʢʘʣʴʥʠʤ. ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ ʧʨʠʚʥʦʩʠʪʴ ʚ ʥʝʚʝʣʠʢʠʡ ʽ ʜʦʩʪʘʪʥʴʦ ʩʢʨʦʤʥʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʘʪʤʦʩʬʝʨʫ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ, ʨʽʚʝʥʴ ʚʠʢʣʘʜʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. 

ʉʘʤʝ ʜʽʷʣʴʥʽʩʪʴ ʧʨʦʟʝʢʪʫʨʠ ʥʘ ʉʘʙʫʨʦʚʽʡ ʜʘʯʽ, ʚ ʷʢʽʡ ʧʦʯʠʥʘʣʠ ʩʚʽʡ ʰʣʷʭ ʫ 

ʚʝʣʠʢʫ ʥʘʫʢʫ ʚʠʧʫʩʢʥʠʢʠ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʟʨʦʙʠʣʦ ʤʦʞʣʠʚʠʤ ʨʦʙʦʪʫ ʚʠʢʣʘʜʘʯʝʤ ʘʥʘʪʦʤʽʾ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʬʝʣʴʜʰʝʨʩʴʢʽʡ 

ʰʢʦʣʽ ʱʝ ʦʜʥʦʛʦ, ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ-ʘʥʘʪʦʤʘ ï ɺ.ʇ. ɺʦʨʦʙʡʦʚʘ. 

ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʟʨʘʟʢʦʚʦʾ ʧʨʦʟʝʢʪʫʨʠ 

ʣʠʰʝ ʚ ʦʜʥʽʡ ʣʽʢʘʨʥʽ. ɿʘ ʡʦʛʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʦʟʝʢʪʫʨʘ ʧʨʠ 

ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʽʡ ʣʽʢʘʨʥʽ (ʥʠʥʽ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ˉ 1), ʚ ʷʢʽʡ ʉʪʘʨʰʠʤ 

ʣʽʢʘʨʝʤ ʧʨʘʮʶʚʘʚ ʇʝʪʨʦ ɯʚʘʥʦʚʠʯ ʂʨʘʚʮʦʚ, ʘʢʪʠʚʥʠʡ ʛʨʦʤʘʜʩʴʢʠʡ ʜʽʷʯ, 

ʧʦʧʝʯʠʪʝʣʴ ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʦʛʦ ʧʨʠʪʫʣʢʫ ʜʣʷ ʜʽʪʝʡ, ʱʦ ʞʝʙʨʘʢʫʶʪʴ 

(ʚʫʣ. ɻʫʙʝʨʥʘʪʦʨʩʴʢʘ, 3, ʟʘʨʘʟ ʂʫʣʠʢʽʚʩʴʢʠʡ ʫʟʚʽʟ, ʟʘʨʘʟ ʛʦʣʦʚʥʠʡ ʢʦʨʧʫʩ 
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ʍʆʄʌʂ).  

ʇʨʦʟʝʢʪʫʨʠ ʪʘʢʦʞ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʧʨʠ ʚʽʡʩʴʢʦʚʦʤʫ ʰʧʠʪʘʣʽ ʡ ʫ ʞʽʥʦʯʦʤʫ 

ʤʝʜʠʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ. ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ ʨʦʟʫʤʽʚ, ʱʦ ʯʽʪʢʘ ʨʦʙʦʪʘ ʮʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʟʘʙʝʟʧʝʯʫʻ ʣʽʢʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ 

ʧʦʤʠʣʦʢ ʽ ʨʦʟʚʠʚʘʻ ʤʝʜʠʯʥʫ ʥʘʫʢʫ. 

ʋ 1916 ʨʦʮʽ ʤʝʜʠʯʥʘ ʛʨʦʤʘʜʩʴʢʽʩʪʴ ʢʨʘʾʥʠ ʚʽʜʟʥʘʯʘʣʘ 25-ʨʽʯʯʷ ʥʘʫʢʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʄ.ʌ. ʄʝʣʴʥʠʢʦʚʘ-ʈʘʟʚʝʜʝʥʢʦʚʘ. 

1919 ʨʦʢʫ ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʚʠʾʞʜʞʘʻ ʥʘ ʤʘʣʫ ʙʘʪʴʢʽʚʱʠʥʫ ï 

ʂʫʙʘʥʴ. ʊʫʪ ʚʽʥ ʧʨʠʡʤʘʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʢʫʨʩʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ 

ʣʽʢʘʨʽʚ, ʢʫʨʩʽʚ ʩʝʩʪʝʨ ʤʠʣʦʩʝʨʜʷ, ʘ ʪʘʢʦʞ ʦʙʠʨʘʻʪʴʩʷ ʜʦ ʢʦʤʽʪʝʪʫ ʟ ʦʨʛʘʥʽʟʘʮʽʾ 

ʂʫʙʘʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʋ ʚʝʨʝʩʥʽ 1920 ʨʦʢʫ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʙʫʣʦ ʚʽʜʢʨʠʪʦ 

ʽ ʧʝʨʰʠʤ ʜʝʢʘʥʦʤ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, ʘ ʪʘʢʦʞ ʟʘʚʽʜʫʚʘʯʝʤ ʢʘʬʝʜʨʠ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʩʪʘʻ ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ. ɿʘ ʡʦʛʦ ʽʥʽʮʽʘʪʠʚʦʶ ʥʘ ʙʘʟʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʦʯʠʥʘʻ ʚʠʜʘʚʘʪʠʩʷ çɺʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʠʡ ʞʫʨʥʘʣè ʽ ʩʪʚʦʨʶʻʪʴʩʷ 

ʅʘʫʢʦʚʝ ʬʽʟʠʢʦ-ʤʝʜʠʯʥʝ ʪʦʚʘʨʠʩʪʚʦ. 

ʋ 1925 ʨʦʮʽ ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʍʘʨʢʦʚʘ. ʋ 1925ï1930 

ʨʦʢʘʭ ʚʽʥ ʦʯʦʣʶʻ ʩʪʚʦʨʝʥʠʡ ʥʠʤ ʞʝ ʋʢʨʘʾʥʩʴʢʠʡ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʡ ʽʥʩʪʠʪʫʪ, 

ʘ ʟ 1934 ʨʦʢʫ ʢʝʨʫʻ ʚʽʜʜʽʣʦʤ ɯʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ. ʋ 1927 ʨʦʮʽ 

ʟʘ ʡʦʛʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʧʦʯʠʥʘʻ ʚʠʭʦʜʠʪʠ çʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʨʭʽʚè ʽ 

ʩʪʚʦʨʶʻʪʴʩʷ ʋʢʨʘʾʥʩʴʢʝ ʊʦʚʘʨʠʩʪʚʦ ʧʘʪʦʣʦʛʽʚ. ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ ʦʯʦʣʠʚ 

ʦʨʛʢʦʤʽʪʝʪ ɺʩʝʩʦʶʟʥʦʛʦ ʟôʾʟʜʫ ʧʘʪʦʣʦʛʽʚ ʫ ʂʠʻʚʽ ʽ ʡʦʛʦ ʦʙʠʨʘʶʪʴ ʜʽʡʩʥʠʤ ʯʣʝʥʦʤ 

ɸʢʘʜʝʤʽʾ ʅʘʫʢ ʋʢʨʘʾʥʠ (ʟ ʪʨʘʚʥʷ 1927 ʨʦʢʫ). 

ʄʝʪʦʜʠʢʫ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʞʠʪʪʻʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥ, ʨʦʟʨʦʙʣʝʥʫ 

ʄ.ʌ. ʄʝʣʴʥʠʢʦʚʠʤ-ʈʘʟʚʝʜʝʥʢʦʚʠʤ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʧʨʦʬʝʩʦʨ ɺ.ʇ. ɺʦʨʦʙʡʦʚ. 

ɺ ɸʢʘʜʝʤʽʾ ʅʘʫʢ ʋʢʨʘʾʥʠ ʄ.ʌ. ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʩʪʚʦʨʶʻ ʧʘʥʪʝʦʥ 

ʤʦʟʢʫ ʚʠʜʘʪʥʠʭ ʣʶʜʝʡ ʋʢʨʘʾʥʠ. 

20 ʛʨʫʜʥʷ 1937 ʨʦʢʫ, ʧʽʩʣʷ ʚʘʞʢʦʾ ʭʚʦʨʦʙʠ, ʄʠʢʦʣʘ ʌʝʜʦʪʦʚʠʯ 

ʄʝʣʴʥʠʢʦʚ-ʈʘʟʚʝʜʝʥʢʦʚ ʧʦʤʠʨʘʻ. ɺʠʜʘʪʥʠʡ ʚʯʝʥʠʡ ʧʦʭʦʚʘʥʠʡ ʥʘ 13-ʤʫ 

ʤʽʩʴʢʦʤʫ ʢʣʘʜʦʚʠʱʽ ʍʘʨʢʦʚʘ, ʥʘ ɸʣʝʾ ʧʦʯʝʩʥʠʭ ʛʨʦʤʘʜʷʥ. ʋ 2026 ʨʦʮʽ 
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ʚʠʧʦʚʥʶʻʪʴʩʷ 160 ʨʦʢʽʚ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ ʄʝʣʴʥʠʢʦʚʘ-ʈʘʟʚʝʜʝʥʢʦʚʘ, ʷʢʠʡ ʟʨʦʙʠʚ 

ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴʢʦʾ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʾ ʥʘʫʢʠ. ʊʦʞ 

ʩʧʦʜʽʚʘʻʤʦʩʷ, ʱʦ ʮʷ ʜʘʪʘ ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʥʝʧʦʤʽʯʝʥʦʶ ʤʝʜʠʯʥʦʶ ʛʨʦʤʘʜʩʴʢʽʩʪʶ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʩʧʽʚʧʨʘʮʽ ʚʯʝʥʠʭ-ʤʝʜʠʢʽʚ ʟ ʍʘʨʢʽʚʩʴʢʦʶ 

ʬʝʣʴʜʰʝʨʩʴʢʦʶ ʰʢʦʣʦʶ, ʱʦ ʩʣʫʛʫʻ ʥʘʪʭʥʝʥʥʷʤ ʜʣʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

 

ɼʆʉɺɯɼ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɽʈʊʀʂɸʃʔʅʆɰ ɯʅʊɽɻʈɸʎɯɰ ʂʃɯʅɯʏʅʀʍ 

ɼʀʉʎʀʇʃɯʅ ʋ ʇɯɼɻʆʊʆɺʎɯ ʉʊʋɼɽʅʊɯɺ-ʄɽɼʀʂɯɺ ɼʆ ʆʉʂɯ 

ʎʦʜʽʢʦʚʘ ʆ.ɸ., ɻʘʨʙʘʨ ʂ.ɹ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

o.codikova@khimu.edu.ua 

ɺʩʪʫʧ. ʆʙô̒ ʢʪʠʚʥʠʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʢʣʽʥʽʯʥʠʡ ʽʩʧʠʪ (ʆʉʂɯ) ï ʮʝ ʩʫʯʘʩʥʠʡ 

ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ ʫ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ, ʱʦ ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʚʽʨʮʽ ʢʣʽʥʽʯʥʠʭ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ ʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʆʉʂɯ ʧʨʠʡʥʷʪʦ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʪʘ ʚʠʟʥʘʥʦ 

ʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤ ʦʮʽʥʢʠ ʢʣʽʥʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɺ ʋʢʨʘʾʥʽ ʆʉʂɯ ï ʮʝ ʢʦʤʧʦʥʝʥʪ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ɭʜʠʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʽʩʧʠʪʫ, ʷʢʠʡ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ɺʄʅɿ ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʚ 

2019 ʨʦʮʽ ʟʘ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ (ʄʆɿ ʋʢʨʘʾʥʠ, 2025). ʆʉʂɯ ʥʘ 

ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʴʦʛʦ ʣʽʢʘʨʷ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʤʝʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʟʚʠʯʘʡ ʩʪʫʜʝʥʪʫ 6 

ʢʫʨʩʫ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʢʣʽʥʽʢʠ ʫʤʦʚʘʭ 

ʧʨʦʧʦʥʫʶʪʴ ʨʽʟʥʽ ʢʣʽʥʽʯʥʽ ʩʠʪʫʘʮʽʾ (ʝʢʟʘʤʝʥʘʮʽʡʥʽ ʩʪʘʥʮʽʾ) ʪʘ ʦʙôʻʢʪʠʚʥʦ 

ʦʮʽʥʶʶʪʴ ʚʤʽʥʥʷ ʩʧʽʣʢʫʚʘʪʠʩʷ ʩ ʧʘʮʽʻʥʪʦʤ ʘʙʦ ʡʦʛʦ ʨʦʜʠʯʘʤʠ, ʩʘʤʦʩʪʽʡʥʦ 

ʦʙʩʪʝʞʫʚʘʪʠ ʭʚʦʨʦʛʦ, ʩʪʘʚʠʪʠ ʜʽʘʛʥʦʟ, ʥʘʜʘʚʘʪʠ ʢʚʘʣʽʬʽʢʦʚʘʥʫ ʜʦʧʦʤʦʛʫ ʪʦʱʦ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʆʉʂɯ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ: ʥʘ ʩʪʘʜʽʾ ʚʽʜʙʦʨʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʜʦ ʤʝʜʠʯʥʠʭ ʚʫʟʽʚ, ʜʣʷ 

mailto:o.codikova@khimu.edu.ua
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ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ; ʥʘ ʨʽʟʥʠʭ ʢʫʨʩʘʭ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʷʢʦʩʪʽ 

ʧʨʦʤʽʞʥʠʭ ʘʙʦ ʟʘʢʣʶʯʥʠʭ ʝʢʟʘʤʝʥʽʚ; ʥʘ ʧʽʩʣʷʜʠʧʣʦʤʥʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʣʽʢʘʨʽʚ 

(Watson et al., 2002; Wenghofer & Boulet, 2022). 

ɼʝʷʢʠʤ ʩʪʫʜʝʥʪʘʤ ʥʘ ʟʘʟʥʘʯʝʥʦʤʫ ʽʩʧʠʪʽ ʙʫʚʘʻ ʩʢʣʘʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʥʘʙʫʪʽ ʪʝʭʥʽʯʥʽ, ʜʝʜʫʢʪʠʚʥʽ (ʜʽʘʛʥʦʩʪʠʯʥʽ, ʢʦʛʥʽʪʠʚʥʽ) ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ. 

ɯʥʦʜʽ ʫʯʘʩʪʴ ʚ ʆʉʂɯ ʙʫʚʘʻ ʩʪʨʝʩʦʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʥʝ ʟʦʚʩʽʤ ʟʥʘʡʦʤʽ ʟ ʡʦʛʦ 

ʤʝʪʦʜʠʢʦʶ, ʱʦ ʜʠʢʪʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ ʤʝʪʦʜ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʧʽʜʩʫʤʢʦʚʦʾ, ʘʣʝ ʡ ʜʣʷ ʧʦʪʦʯʥʦʾ ʦʮʽʥʢʠ (Craig et al., 2021; Zhang & Rabatsky, 

2015). ʌʘʭʽʚʮʽ ʨʘʜʷʪʴ ʩʪʫʜʝʥʪʘʤ-ʤʝʜʠʢʘʤ ʯʘʩʪʽʰʝ ʧʨʘʢʪʠʢʫʚʘʪʠʩʷ ʟʘ ʟʘʟʥʘʯʝʥʠʤ 

ʤʝʪʦʜʦʤ, ʦʩʢʽʣʴʢʠ ʧʦʚʪʦʨʥʽ çʨʝʧʝʪʠʮʽʾè ʧʝʨʝʚʽʨʢʠ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ 

ʜʦʧʦʤʘʛʘʶʪʴ ʜʦʣʘʪʠ ʩʪʨʝʩʦʚʽ ʩʠʪʫʘʮʽʾ, ʫʜʦʩʢʦʥʘʣʶʶʪʴ ʢʣʽʥʽʯʥʽ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʽ 

ʥʘʚʠʯʢʠ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ (Boursicot, K. et al., 2011). ɭ ʜʘʥʽ 

ʽ ʧʨʦ ʪʝ, ʱʦ ʬʦʨʤʫʶʯʠʡ ʜʦʩʚʽʜ ʆʉʂɯ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘ 

ʧʽʜʩʫʤʢʦʚʠʭ ʢʣʽʥʽʯʥʠʭ ʘʪʝʩʪʘʮʽʷʭ ʣʽʢʘʨʽʚ (Chima & Dallaghan, 2016; 

Chisnall et al., 2015). ʉʘʤʽ ʞ ʩʪʫʜʝʥʪʠ ʪʘʢʦʞ ʯʘʩʪʦ ʩʘʤʦʢʨʠʪʠʯʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ 

ʩʚʦʾʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʫʩʚʽʜʦʤʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭʥʴʦʛʦ ʧʦʩʪʽʡʥʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ (Vercio et al., 2024). ɺʩʝ ʚʠʱʝʟʘʟʥʘʯʝʥʝ ʦʙˇʨʫʥʪʦʚʫ ̒ ʤʝʪʫ ʽ 

ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ï ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʢʣʘʜʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ 

ʧʨʘʢʪʠʯʥʦʛʦ/ʢʣʽʥʽʯʥʦʛʦ ʽʩʧʠʪʫ (ʧʝʜʽʘʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ) ʫ ʩʪʫʜʝʥʪʽʚ 6-ʛʦ ʢʫʨʩʫ 

ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʆʉʂɯ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʜʦ 

ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ 3ï5 ʢʫʨʩʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʙʽʨʢʫ ʩʢʣʘʣʠ 21 ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 6-ʛʦ 

ʢʫʨʩʫ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʇɺʅɿ çʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 222 çʄʝʜʠʮʠʥʘè. ʋʩʽ ʩʪʫʜʝʥʪʠ ʻ ʥʦʚʘʯʢʘʤʠ ʫ 

ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʪʘ ʥʝ ʤʘʣʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʩʢʣʘʜʘʥʥʷ ʆʉʂɯ. ɿʜʦʙʫʚʘʯʽ 

ʦʩʚʽʪʠ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʥʘʚʠʯʢʠ ʟʙʦʨʫ ʩʢʘʨʛ ʪʘ 

ʘʥʘʤʥʝʟʫ, ʧʨʦʚʝʜʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʟʫ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɸ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʘʩʷ ʪʘʢʪʠʢʘ ʚʝʜʝʥʥʷ ʪʘ 



VI International Interdisciplinary Scientific and Practical Conference dedicated to World Anatomy Day 

ñMedical and Biological Sciences : Interdisciplinary Aspectò 

October 15ð16, 2025 

207 

ʣʽʢʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ. ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʟʘʻʤʦʜʽʾ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʧʘʮʽʻʥʪʦʤ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʮʽʥʦʯʥʦʛʦ ʯʝʢ-ʣʠʩʪʘ ʩʪʘʥʮʽʡ 

ʆʉʂɯ (ʧʝʜʽʘʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ). ʂʦʞʥʘ ʩʪʘʥʮʽʷ ʦʮʽʥʶʚʘʣʘʩʷ ʚ 6 ʙʘʣʽʚ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʩʫʤʘ ʙʘʣʽʚ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʚʩʽ ʩʪʘʥʮʽʾ ʨʘʟʦʤ, 

ʩʢʣʘʜʘʻ 60 ʙʘʣʽʚ ʽ ʢʦʥʚʝʨʪʫʻʪʴʩʷ ʫ 200-ʙʘʣʴʥʫ ʰʢʘʣʫ. 

ʆʉʂɯ ʧʨʦʚʦʜʠʚʩʷ ʫ ʩʠʤʫʣʷʮʽʡʥʦʤʫ ʮʝʥʪʨʽ ʇɺʅɿ çʍʘʨʢʽʚʩʴʢʠʡ 

ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʢʣʽʥʽʯʥʽʡ ʙʘʟʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ï ʂʅʇ ʄʝʨʝʬô̫ ʥʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ çʄʝʨʝʬô̫ ʥʩʴʢʘ ʮʝʥʪʨʘʣʴʥʘ 

ʨʘʡʦʥʥʘ ʣʽʢʘʨʥʷè. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʢʣʘʜʘʥʥʷ ʽʩʧʠʪʫ ʂʨʦʢ 2 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ (ʧʝʜʽʘʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ) ʩʝʨʝʜ 

ʩʪʫʜʝʥʪʽʚ ʩʢʣʘʜʘʚ 81,6% (ʤʽʥʽʤʘʣʴʥʠʡ ï 63,3%, ʤʘʢʩʠʤʘʣʴʥʠʡ ï 100%), ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʜʦʙʨʫ ʪʝʦʨʝʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʟʘʟʥʘʯʝʥʦʾ ʛʨʫʧʠ ʚʠʧʫʩʢʥʠʢʽʚ. 

ɸʥʘʣʽʟ ʩʫʤʠ ʙʘʣʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʣʠʩʪʽʚ ʦʮʽʥʶʚʘʥʥʷ (ʯʝʢ-ʣʠʩʪʽʚ) ʟʘ ʚʩʽ ʩʪʘʥʮʽʾ 

ʆʉʇ(ʂ)ɯ ʫ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʠʤʠ ʢʣʽʥʽʯʥʠʭ ʢʝʡʩʽʚ, 

ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʢʣʽʥʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʇɺʅɿ çʍʄʄʋè. ʉʝʨʝʜ 

ʩʪʫʜʝʥʪʽʚ ʥʝ ʙʫʣʦ ʪʠʭ, ʭʪʦ ʥʘʙʨʘʚ ʤʝʥʰʝ 60% ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ 

60 ʙʘʣʽʚ (ʤʝʥʰʝ 36 ʙʘʣʽʚ), ʱʦ ʟʘ 200 ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʜʦʨʽʚʥʶʻ 0ï119. ʊʦʙʪʦ ʥʝ 

ʙʫʣʦ ʞʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʭʪʦ ʥʝ ʩʢʣʘʚ ʦʙô̒ ʢʪʠʚʥʠʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʽʩʧʠʪ. 1/3 ʩʪʫʜʝʥʪʽʚ ʥʘʙʨʘʣʠ ʩʫʤʘʨʥʦ ʚʽʜ 46 ʜʦ 53 ʙʘʣʽʚ (150ï179% ʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ), ʱʦ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʟʘ 4-ʭ ʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʷʢ çʜʦʙʨʝè. ʆʮʽʥʢʫ 

çʚʽʜʤʽʥʥʦè ʦʪʨʠʤʘʣʠ 2/3 ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ (90ï100% ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ) ʪʘ 

ʦʜʝʨʞʘʣʠ 54ï60 ʙʘʣʽʚ (180ï200 ʙʘʣʽʚ ʟʘ 200-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ). 

ʈʦʟʛʣʷʜʘʶʯʠ ʢʦʥʪʨʦʣʴʥʽ ʣʠʩʪʠ (ʯʝʢ-ʣʠʩʪʠ) ʦʮʽʥʶʚʘʥʥʷ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʚʠʢʦʥʫʚʘʣʠ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʥʘ ʢʣʽʥʽʯʥʽʡ ʽ ʧʨʘʢʪʠʯʥʽʡ ʩʪʘʥʮʽʷʭ çʇʝʜʽʘʪʨʽʷè, ʤʠ 

ʚʩʪʘʥʦʚʠʣʠ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ (ʢʦʞʥʘ 

ʩʪʘʥʮʽʷ ʦʮʽʥʶʚʘʣʘʩʴ ʚ 6 ʙʘʣʽʚ, ʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʘʣʠ 5,7 ʙʘʣʽʚ). 

ɼʝʱʦ ʥʝʚʧʝʚʥʝʥʦ ʧʦʯʫʚʘʣʠ ʩʝʙʝ ʜʝʷʢʽ ʩʪʫʜʝʥʪʠ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ 
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ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʟ ʙʘʪʴʢʘʤʠ ʧʘʮʽʻʥʪʽʚ, ʟʦʢʨʝʤʘ ʧʨʠ ʥʘʜʘʥʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʭʘʨʯʫʚʘʥʥʷ, ʱʝʧʣʝʥʴ. ʎʝʡ ʬʘʢʪ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ ʚʽʜʜʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʫ ʥʘʚʯʘʥʥʽ ʤʘʡʙʫʪʥʽʭ 

ʣʽʢʘʨʽʚ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʨʝʘʣʽʷʤʠ ʩʴʦʛʦʜʝʥʥʷ (ʧʘʥʜʝʤʽʷ COVID-19, 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʽ ʙʦʡʦʚʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ). 

ɺʩʝ ʚʠʱʝʟʘʟʥʘʯʝʥʝ ʩʪʘʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʚʢʣʶʯʝʥʥʷ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 

ʢʣʽʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʢʣʽʥʽʯʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʟ ʤʝʪʦʶ ʾʭ 

ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʢʣʘʜʘʥʥʷ ʆʉʂɯ, ʧʨʠʯʦʤʫ ʚʞʝ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʦʩʚʽʪʷʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ. ɿ ʚʝʨʝʩʥʷ 2025 ʨʦʢʫ ʥʘ ʢʘʬʝʜʨʽ 

ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʦʣʦʛʽʾ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʜʠʩʮʠʧʣʽʥ (ʧʨʦʧʝʜʝʚʪʠʢʘ ʧʝʜʽʘʪʨʽʾ, ʧʝʜʽʘʪʨʽʷ) ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ 

ʢʣʽʥʽʯʥʽ ʩʮʝʥʘʨʽʾ, ʥʘ ʷʢʠʭ ʩʪʫʜʝʥʪʠ ʚʽʜʧʨʘʮʴʦʚʫʶʪʴ ʢʣʽʥʽʯʥʽ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʽ 

ʥʘʚʠʯʢʠ. ʄʝʪʦʜʦʣʦʛʽʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʠʩʮʠʧʣʽʥ ʧʦʣʷʛʘʻ ʚ ʦʙôʻʜʥʘʥʽ ʚ 

ʦʜʥʦʤʫ ʧʨʝʜʤʝʪʽ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʪʝʤʘʪʠʯʥʦ ʧʦʚʪʦʨʶʻʪʴʩʷ ʫ ʨʽʟʥʽ ʨʦʢʠ ʥʘʚʯʘʥʥʷ 

ʽ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ. ʊʘʢ, ʩʪʫʜʝʥʪʽʚ 3 ʢʫʨʩʫ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʜʠʩʮʠʧʣʽʥʠ 

ʧʨʦʧʝʜʝʚʪʠʢʘ ʧʝʜʽʘʪʨʽʾ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʌʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʜʽʪʝʡè ʥʘʚʯʘʶʪʴ 

ʧʨʘʮʶʚʘʪʠ ʟ ʘʣʛʦʨʠʪʤʦʤ ʨʦʙʦʪʠ ʩʪʘʥʮʽʡ ʆʉʂɯ, ʟʥʘʡʦʤʣʷʪʴ ʟ ʨʽʟʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʩʮʝʥʘʨʽʷʤʠ (ʜʽʪʠ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʘʙʦ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ, ʪʦʱʦ) ʽ ʛʦʪʫʶʪʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʙʥʦʛʦ ʚʘʨʽʘʥʪʘ ʽʩʧʠʪʫ. ɼʣʷ ʩʪʫʜʝʥʪʽʚ ʩʪʘʨʰʠʭ ʢʫʨʩʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʜʠʩʮʠʧʣʽʥʠ ʧʝʜʽʘʪʨʽʷ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʷ ʆʉʂɯ ʚ ʧʦʪʦʯʥʦʤʫ ʢʦʥʪʨʦʣʽ 

ʟʥʘʥʴ, ʘʣʝ ʚʞʝ ʽʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʩʮʝʥʘʨʽʾʚ (ʜʽʪʠ ʟ 

ʛʽʧʦʪʨʦʬʽʻʶ ɯɯïɯɯɯ ʩʪʫʧʝʥ,̫ ʟʘʪʨʠʤʢʦʶ ʨʦʩʪʘ, ʟ ʦʞʠʨʽʥʥʷʤ, ʚ ʩʪʘʥʽ ʥʝʜʦʥʦʰʝʥʦʩʪʽ 

ʪʦʱʦ). 

ɺʠʩʥʦʚʢʠ 

1. ɼʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙˇʨʫʥʪʦʚʫʶʪʴ 

ʨʘʥʥʻ ʚʢʣʶʯʝʥʥʷ ʜʦ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ 3ï5 ʢʫʨʩʽʚ ʙʘʟʦʚʠʭ 

ʧʨʠʥʮʠʧʽʚ ʢʣʽʥʽʯʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʷʢʽ ʻ ʩʢʣʘʜʦʚʠʤʠ ʚʠʢʦʥʘʥʥʷ ʢʣʽʥʽʯʥʠʭ 

ʢʝʡʩʽʚ ʽʟ ʨʽʟʥʠʭ ʝʢʟʘʤʝʥʘʮʽʡʥʠʭ ʩʪʘʥʮʽʡ ʆʉʂɯ. 
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2. ʄʝʪʦʜʠʢʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʢʣʽʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʦʟʚʦʣʷʻ 

ʩʪʫʜʝʥʪʘʤ ʟʤʝʥʰʠʪʠ ʩʪʨʝʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫʜʦʩʢʦʥʘʣʠʪʠ ʢʣʽʥʽʯʥʽ ʪʘ 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ ʫ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʧʫʩʢʥʦʛʦ ʆʉʂɯ. 

ʃʽʪʝʨʘʪʫʨʘ 
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ɺʩʪʫʧ. ʍʘʨʯʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʟʘʟʥʘʣʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ: ʟʤʽʥʠʚʩʷ ʨʠʪʤ 

ʞʠʪʪʷ (ʥʘ ʧʦʚʥʦʮʽʥʥʠʡ ʧʨʠʡʦʤ ʾʞʽ ʯʘʩʪʦ ʥʝ ʚʠʩʪʘʯʘʻ ʯʘʩʫ) ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʘʮʽʦʥ 

ʭʘʨʯʫʚʘʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʟ ʧʝʨʝʢʫʩʽʚ ʽ ʧʨʠʡʦʤʽʚ ʾʞʽ çʥʘ ʭʦʜʫè ʤʽʞ ʪʝʨʤʽʥʦʚʠʤʠ 

ʩʧʨʘʚʘʤʠ; ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʦʚʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʜʝʷʢʽ ʟ ʷʢʠʭ 

ʻ ʰʢʽʜʣʠʚʠʤʠ, ʘ ʽʥʰʽ ï ʥʝʙʘʞʘʥʠʤʠ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ; ʩʫʯʘʩʥʽ 

ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʥʝ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʜʝʬʽʮʠʪʠ ʨʽʟʥʠʭ ʥʫʪʨʽʻʥʪʽʚ ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʘʮʽʦʥ ʢʦʞʥʦʾ ʣʶʜʠʥʠ 

ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʧʦʚʥʦʮʽʥʥʠʤ, ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘ ʟʙʝʨʝʛʪʠ ʘʜʘʧʪʘʮʽʡʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʤʫ ʟʘ ʨʽʟʥʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. ɺʽʜʧʦʚʽʜʥʦ, ʫ 

ʩʫʩʧʽʣʴʩʪʚʽ ʩʬʦʨʤʫʚʘʚʩʷ ʧʦʧʠʪ ʥʘ ʢʚʘʣʽʬʽʢʦʚʘʥʫ ʜʦʧʦʤʦʛʫ ʚ ʧʠʪʘʥʥʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʝʦʙʭʽʜʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʥʫʪʨʠʮʽʦʣʦʛʽʾ ʚ 

ʩʠʩʪʝʤʫ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʥʘ ʦʙʦʚôʷʟʢʦʚʽʡ ʦʩʥʦʚʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʽʥʪʝʨʥʝʪ 

ʜʞʝʨʝʣ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʢʫʧʥʽʩʪʴ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ 
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ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʧʦʨʽʚʥʷʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʗʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʧʠʪ ʱʦ ʽʩʥʫʻ ʚ ʩʫʩʧʽʣʴʩʪʚʽ 

ʥʘ ʜʦʧʦʤʦʛʫ ʚ ʧʽʜʪʨʠʤʮʽ ʟʜʦʨʦʚôʷ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ, 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʰʠʨʦʢʠʭ ʢʦʣʘʭ (ʽ ʥʝ ʪʽʣʴʢʠ ʤʝʜʠʯʥʠʭ) ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʨʛʘʥʽʟʤʫ ʚʩʽʤʘ ʥʝʦʙʭʽʜʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘʙʫʣʦ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʑʦ 

ʨʝʘʣʽʟʫʚʘʣʦʩʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʢʫʨʩʽʚ, ʛʨʫʧ ʽ ʥʘʚʽʪʴ ʰʢʽʣ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʮʝ ʷʚʠʱʝ, 

ʙʝʟʫʤʦʚʥʦ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʟʠʪʠʚʥʠʤ ʽ ʧʨʦʛʨʝʩʠʚʥʠʤ. ʇʨʦʪʝ, ʽʩʥʫʻ ʽʥʰʠʡ ʙʽʢ 

ʧʠʪʘʥʥʷ ʥʘ ʷʢʠʡ ʙʝʟʫʤʦʚʥʦ ʥʝʦʙʭʽʜʥʦ ʟʚʘʞʘʪʠ: ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʣʫʭʘʯʽʚ 

ʰʢʽʣ ʥʫʪʨʠʮʽʦʣʦʛʽʾ ʟʘʟʚʠʯʘʡ ʥʝ ʤʘʻ ʥʽʷʢʦʾ ʙʘʟʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ ʙʽʦʣʦʛʽʾ ʯʠ 

ʭʽʤʽʾ (ʩʫʯʘʩʥʠʡ ʥʫʪʨʠʮʽʦʣʦʛ ʥʝ ʤʦʞʝ ʙʫʪʠ ʬʘʭʽʚʮʝʤ ʙʝʟ ʟʥʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʦʩʥʦʚ ʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʾʞʽ), ʦʩʢʽʣʴʢʠ ʟʘʟʚʠʯʘʡ ʢʦʥʪʠʥʛʝʥʪ ʩʢʣʘʜʘʶʪʴ ʣʶʜʠ ʙʝʟ 

ʚʽʜʧʦʚʽʜʥʦʾ ʦʩʚʽʪʠ. ʎʝ ʩʪʘʥʦʚʠʪʴ ʩʝʨʡʦʟʥʫ ʥʝʙʝʟʧʝʢʫ, ʘʜʞʝ ʩʧʨʦʱʝʥʠʡ ʧʽʜʭʽʜ, 

ʦʩʦʙʣʠʚʦ ʩʪʦʩʦʚʥʦ ʟʜʦʨʦʚôʷ, ʤʦʞʝ ʟʘʚʜʘʪʠ ʰʢʦʜʠ ʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ ʽʟ 

ʥʝʙʘʞʘʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ.  

ʉʫʯʘʩʥʘ ʥʫʪʨʠʮʽʦʣʦʛʽʷ ʩʫʪʪʻʚʦ ʨʦʟʚʠʥʫʣʘʩʴ ʽ ʢʘʨʜʠʥʘʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

çʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷè, ʱʦ ʻ ʾʾ ʜʞʝʨʝʣʦʤ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʥʫʪʨʠʮʽʦʣʦʛʽʷ ï ʮʝ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʘ 

ʥʘʫʢʘ ʚ ʷʢʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʉʠʩʪʝʤʥʽ ʇʨʦʜʫʢʪʠ ʟʜʦʨʦʚôʷ (ʉʇ ï 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʢʦʤʧʣʝʢʩʠ, ʩʪʚʦʨʝʥʽ ʟʘ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʟʥʘʥʥʷ ʙʽʦʭʽʤʽʾ ʧʨʠ ʾʭ ʧʨʠʟʥʘʯʝʥʥʽ ʧʨʠ ʢʦʨʝʢʮʽʾ ʧʝʚʥʠʭ ʩʪʘʥʽʚ ʟʜʦʨʦʚôʷ), ʾʭ ʩʢʣʘʜ 

ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʙʦʪʠ ʝʥʜʦʢʨʠʥʥʦʾ, 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ; ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʥʫʪʨʽʻʥʪʠ 

ʻ ʦʩʥʦʚʦʶ ʧʨʦʛʨʘʤ ʩʠʩʪʝʤʥʦʛʦ ʦʯʠʱʝʥʥʷ, ʩʠʩʪʝʤʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʩʠʩʪʝʤʥʦʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ; ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʦʚʽʪʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʣʽʢʫʚʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʪʘ ʝʥʪʝʨʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ (ʨʦʟʯʠʥʠ ʟ ʜʦʜʘʪʢʦʚʠʤ ʚʚʝʜʝʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʠʭ ʬʘʨʤʘʢʦʥʫʪʨʽʻʥʪʽʚ ʥʘ ʥʘʥʦʯʘʩʪʠʥʢʘʭ-ʥʦʩʽʷʭ); ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʚʠʨʘʞʝʥʦʾ ʥʫʪʨʽʮʽʡʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ, ʟʦʢʨʝʤʘ, 

ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʫʪʨʽʮʽʡʥʦʾ ʢʦʨʝʢʮʽʾ ʧʨʠ ʢʨʠʪʠʯʥʠʭ 

ʩʪʘʥʘʭ ʥʘ ʪʣʽ ʥʦʚʠʭ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ʐɺʃ) 
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ʽ ʪ.ʽʥ. 

ʈʦʟʫʤʽʶʯʠ, ʱʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʥʝ ʻ ʟʘʩʦʙʦʤ ʪʝʨʘʧʽʾ, ʣʽʢʘʨʽ ʪʘ 

ʥʫʪʨʠʮʽʦʣʦʛʠ ʚʩʝ ʞ ʚʚʘʞʘʶʪʴ, ʱʦ ʾʭʥʷ ʨʦʣʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʘ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʟʜʦʨʦʚôʷ. ɰʭʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʭʘʨʯʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʤ, ʧʨʦʚʦʜʠʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ ʙʽʣʴʰʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʫʪʨʽʻʥʪʠ ʫ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤʘʭ ʢʦʨʝʢʮʽʾ 

ʟʜʦʨʦʚôʷ. 

ɺʽʜʧʦʚʽʜʥʦ, ʚʠʟʥʘʯʘʪʠ ʜʠʬʽʮʠʪʠ ɹɸʈ ʽ ʧʨʠʟʥʘʯʘʪʠ ʢʦʨʝʢʮʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʚ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʭ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʞʠʪʪʷ, ʧʨʠ 

ʦʩʦʙʣʠʚʦʩʪʷʭ ʟʘʩʚʦʻʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ; ʪʘʢʦʞ, ʟʘʡʤʘʪʠʩʴ ʧʨʦʮʝʩʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ, 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʝʚʝʥʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ 

ʙʫʜʴ-ʷʢʦʤʫ ʚʽʮʽ ʪʘ ʟʘʜʣʷ ʧʦʜʦʣʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʧʘʣʴʥʦʛʦ ʩʪʘʨʽʥʥʷ ʤʘʶʪʴ 

ʜʠʧʣʦʤʦʚʘʥʽ ʬʘʭʽʚʮʽ ʟ ʧʨʦʬʽʣʴʥʦʶ ʦʩʚʽʪʦʶ. 

ɺʠʩʥʦʚʢʠ. ʊʦʞ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʥʦʚ ʥʫʪʨʠʮʽʦʣʦʛʽʾ ʚ ʩʠʩʪʝʤʫ ʚʠʱʦʾ 

ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ, ʻ ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʽ ʤʘʻ ʩʪʘʪʠ ʩʫʪʪʻʚʠʤ ʢʨʦʢʦʤ ʫʧʝʨʝʜ ʫ 

ʧʽʜʚʠʱʝʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʦʜʝʨʞʘʥʥʽ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʩʫʯʘʩʥʦʛʦ ʣʽʢʘʨʷ-

ʧʨʘʢʪʠʢʘ. 

 

ɼɽʆʅʊʆʃʆɻɯʗ ɺ ʄɽɼʀʎʀʅɯ: ɺʀʂʃʀʂʀ, ɼʀʃɽʄʀ, ʇɽʈʉʇɽʂʊʀɺʀ 

1 ʂʫʜʨʷʚʮʝʚʘ ʊ.ʆ., 2 ʂʫʜʨʷʚʮʝʚ ɸ.ɸ., 1 ʂʘʜʘʮʴʢʘ ʅ.ʉ. 

1 ʍʘʨʢʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

2 ʊʆɺ çʇʨʦʜʽʘʛʥʦʩʪʠʢ ʮʝʥʪʨè, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

t.kudryavceva@khimu.edu.ua 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʥʘʷʚʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʟʤʽʥ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʧʨʦʙʣʝʤʘ ʜʝʦʥʪʦʣʦʛʽʾ ʚ 

ʤʝʜʠʮʠʥʽ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʎʝ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ: 

ʥʘʷʚʥʽʩʪʶ ʝʪʠʯʥʠʭ ʜʠʣʝʤ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ; ʧʠʪʘʥʥʷʤʠ ʱʦʜʦ ʧʨʘʚ ʧʘʮʽʻʥʪʽʚ ʽ 

ʣʶʜʩʴʢʦʾ ʛʽʜʥʦʩʪʽ; ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʻʶ ʤʝʜʠʮʠʥʠ; ʧʨʦʬʝʩʽʡʥʠʤ ʚʠʛʦʨʘʥʥʷʤ ʡ 
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ʝʤʦʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʝʜʠʢʽʚ; ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʦʟʚʠʪʢʫ ʪʦʱʦ.  

ʄʝʜʠʯʥʘ ʜʝʦʥʪʦʣʦʛʽʷ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʬʽʣʦʩʦʬʽʻʶ, ʩʦʮʽʦʣʦʛʽʻʶ, ʧʨʘʚʦʤ, 

ʧʩʠʭʦʣʦʛʽʻʶ, ʘʢʩʽʦʣʦʛʽʻʶ, ʪʦʤʫ ʟʤʽʥʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʮʠʭ ʛʘʣʫʟʷʭ ʥʝʦʜʤʽʥʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠʪʦʢ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʪʘ ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ 

ʚ ʟʤʽʩʪʽ ʤʝʜʠʯʥʦʾ ʝʪʠʢʠ ʪʘ ʜʝʦʥʪʦʣʦʛʽʾ.   

ʈʦʟʚʠʥʫʪʽ ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ ʪʘ çʤôʷʢʽè ʥʘʚʠʯʢʠ ʻ ʧʝʨʝʚʘʛʘʤʠ ʜʣʷ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ, ʘ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚʦʥʠ ʧʨʷʤʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʪʠʯʥʽʩʪʴ ʧʦʚʝʜʽʥʢʠ, ʷʢʽʩʪʴ ʜʦʧʦʤʦʛʠ, ʜʦʚʽʨʫ ʧʘʮʽʻʥʪʽʚ ʽ ʟʘʛʘʣʴʥʫ 

ʢʫʣʴʪʫʨʫ ʧʨʦʬʝʩʽʾ, ʦʩʢʽʣʴʢʠ ʻ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʝʜʠʯʥʦʾ ʜʝʦʥʪʦʣʦʛʽʾ. 

ɸʥʘʣʽʟ ʧʝʨʝʣʽʢʫ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʪʘ çʤôʷʢʠʭè ʥʘʚʠʯʦʢ, ʟʥʘʯʫʱʠʭ ʜʣʷ 

ʨʦʙʦʪʦʜʘʚʮʽʚ ʚ ʉʐɸ ʡ ʚ ʋʢʨʘʾʥʽ, ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʠʩʦʢʦ 

ʮʽʥʫʶʪʴʩʷ: ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ, ʘʜʘʧʪʠʚʥʽʩʪʴ, 

ʯʝʩʥʽʩʪʴ, ʧʦʨʷʜʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʦʱʦ. 

ʄʝʪʦʶ ʧʫʙʣʽʢʘʮʽʾ ʻ ʘʥʘʣʽʟ ʽ ʚʠʩʚʽʪʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʢʣʠʢʽʚ, ʜʠʣʝʤ ʽ ʧʝʨʩʧʝʢʪʠʚ ʜʝʦʥʪʦʣʦʛʽʾ ʚ 

ʤʝʜʠʮʠʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ 

ʱʦʜʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʥʮʠʧʠ ʤʝʜʠʯʥʦʾ ʝʪʠʢʠ ʪʘ ʜʝʦʥʪʦʣʦʛʽʾ; ʚʧʣʠʚʫ ʚʽʡʥʠ 

ʚ ʋʢʨʘʾʥʽ ʥʘ ʜʝʤʦʛʨʘʬʽʯʥʽ ʧʨʦʮʝʩʠ, ʩʦʮʽʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʮʽʥʥʽʩʥʽ 

ʦʨʽʻʥʪʘʮʽʾ; ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʱʦʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʚʥʽʚ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʡ ʚʤʽʥʥʷ ʩʣʫʭʘʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʟʘʪʨʝʙʫʚʘʥʠʤʠ 

ʜʦʜʘʪʢʦʚʽ ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ: ʛʥʫʯʢʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ, ʜʠʩʮʠʧʣʽʥʦʚʘʥʽʩʪʴ, 

ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ, ʦʧʪʠʤʽʩʪʠʯʥʽʩʪʴ, ʘʜʘʧʪʠʚʥʽʩʪʴ, ʜʨʫʞʝʣʶʙʥʽʩʪʴ, ʚʚʽʯʣʠʚʽʩʪʴ, 

ʧʦʨʷʜʥʽʩʪʴ. ʗʢʱʦ ʚʦʥʠ ʥʝʜʦʩʪʘʪʥʴʦ ʩʬʦʨʤʦʚʘʥʽ, ʪʦ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʬʘʭʽʚʮʽʚ-ʤʝʜʠʢʽʚ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʟʘ ʥʘʧʨʷʤʘʤʠ: ʣʽʢʫʚʘʣʴʥʘ ʨʦʙʦʪʘ; 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ çʣʽʢʘʨ ï ʧʘʮʽʻʥʪè; ʰʘʥʦʙʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʘʮʽʻʥʪʘ.  

ʊʘʢʦʞ, ʟôʷʩʦʚʘʥʦ, ʱʦ ʩʫʯʘʩʥʽ ʧʘʮʽʻʥʪʠ ʢʨʘʱʝ ʧʦʽʥʬʦʨʤʦʚʘʥʽ, ʙʽʣʴʰ 
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ʚʠʤʦʛʣʠʚʽ, ʽʥʦʜʽ ʤʘʶʪʴ ʟʘʚʠʱʝʥʽ ʦʯʽʢʫʚʘʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʜʝʱʦ ʟʤʽʥʠʣʘʩʷ ʨʦʣʴ 

ʣʽʢʘʨʷ: ʚʽʥ ʥʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʻʜʠʥʝ ʜʞʝʨʝʣʦ ʤʝʜʠʯʥʠʭ ʟʥʘʥʴ, ʘ ʚʠʢʦʥʫʻ 

ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʘ ʨʦʣʝʡ: ʢʦʥʩʫʣʴʪʘʥʪʘ, ʧʦʤʽʯʥʠʢʘ, ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʧʘʮʽʻʥʪʘ. 

ʊʘʢʽ ʟʤʽʥʠ ʤʘʶʪʴ ʩʧʦʥʫʢʘʪʠ ʤʝʜʠʯʥʫ ʩʧʽʣʴʥʦʪʫ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ 

ʟʥʘʥʴ ʚ ʧʣʦʱʠʥʽ ʝʪʠʢʠ ʪʘ ʜʝʦʥʪʦʣʦʛʽʾ. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʚʽʡʥʠ ʥʘ ʜʝʤʦʛʨʘʬʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʽ ʧʨʦʙʣʝʤʠ, ʷʢ: ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ, ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʯʦʣʦʚʽʢʽʚ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ, 

ʟʥʠʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ, ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ ʱʝ ʙʽʣʴʰʝ ʟʘʛʦʩʪʨʠʣʠʩʷ. ʊʘʢʦʞ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʩʦʮʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʫʩʧʽʣʴʩʪʚʘ ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʡʥʠ, ʱʦ 

ʦʙʫʤʦʚʠʣʦ ʧʦʷʚʫ ʥʦʚʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʢʣʘʩʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ, ʜʣʷ 

ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʦ: ʚʠʱʘ ʦʩʚʽʪʘ, ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʚʤʽʥʥʷ, ʥʘʚʠʯʢʠ ʩʦʮʽʘʣʴʥʦ-

ʤʝʨʝʞʝʚʠʭ ʚʟʘʻʤʦʜʽʡ, ʧʦʩʪʤʦʜʝʨʥʽʩʪʩʴʢʽ ʮʽʥʥʦʩʪʽ (ʨʝʣʷʪʠʚʽʟʤ, ʧʣʶʨʘʣʽʟʤ, 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʟʘʧʝʨʝʯʝʥʥʷ ʻʜʠʥʦʾ ʧʨʘʚʜʠ, ʛʣʦʙʘʣʽʟʘʮʽʷ ʮʽʥʥʦʩʪʝʡ). 

ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʡʥʠ ʥʘ ʟʤʽʥʫ ʣʶʜʩʴʢʠʭ ʮʽʥʥʦʩʪʝʡ ʧʦʢʘʟʘʣʦ, ʱʦ ʙʘʟʦʚʽ 

ʮʽʥʥʦʩʪʽ ʥʝ ʟʥʠʢʣʠ, ʘʣʝ ʟʤʽʥʠʣʘʩʷ ʾʭʥʷ ʽʻʨʘʨʭʽʷ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʫ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʘʪʝʨʥʽʚ ʽ ʧʝʨʝʢʦʥʘʥʴ.  

ɺʠʟʥʘʯʝʥʦ ʪʘʢʽ ʟʤʽʥʠ ʚ ʝʪʠʮʽ ʪʘ ʜʝʦʥʪʦʣʦʛʽʾ ʣʽʢʘʨʷ ʧʽʜ ʯʘʩ ʚʽʡʥʠ: ʟʤʽʱʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʽʚ: ʚʽʜ çʥʝ ʥʘʰʢʦʜʴè ʜʦ çʚʨʷʪʫʡ ʙʫʜʴ-ʷʢʦʶ ʮʽʥʦʶè; ʟʨʦʩʪʘʥʥʷ 

ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʚʠʛʦʨʘʥʥʷ; ʥʘʙʫʪʪʷ ʥʦʚʦʛʦ ʜʦʩʚʽʜʫ (ʨʦʙʦʪʠ ʟ ʧʦʨʘʥʝʥʠʤʠ 

ʚʦʨʦʛʘʤʠ); ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ; ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ 

ʨʦʣʽ ʣʽʢʘʨʷ ʷʢ çʤʠʨʦʪʚʦʨʮʷè; ʧʦʩʠʣʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʩʧʽʚʧʨʘʮʽ; 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʤʝʨʪʽ ʪʦʱʦ. ʆʪʞʝ, ʚʽʡʥʘ ʥʝ ʩʢʘʩʫʚʘʣʘ ʤʝʜʠʯʥʫ 

ʜʝʦʥʪʦʣʦʛʽʶ, ʘ ʟʨʦʙʠʣʘ ʾʾ ʱʝ ʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʦʶ. 

ʆʩʢʽʣʴʢʠ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʦ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ 

ʧʠʪʘʥʥʷ ʙʫʣʦ ʥʘ ʯʘʩʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʪʘ ʟʤʽʩʪʫ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʣʽʢʘʨʷ ʰʣʷʭʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʇɺʅɿ 

çʍʘʨʢʽʚʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʧʦʢʘʟʘʣʦ, ʱʦ ʚʩʽ ʨʝʩʧʦʥʜʝʥʪʠ ʚʚʘʞʘʣʠ ʾʾ 
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ʟʘʧʦʨʫʢʦʶ ʧʨʦʬʝʩʽʡʥʦʛʦ ʫʩʧʽʭʫ ʪʘ ʧʦʛʦʜʞʫʚʘʣʠʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʾʾ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʋʯʘʩʥʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʘʣʠ ʩʢʣʘʜʦʚʽ 

ʮʽʻʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʥʝʜʦʣʽʢʠ ʪʘ ʙʘʨôʻʨʠ ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʽʢʘʨʷ; 

ʨʦʟʫʤʽʣʠ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ, ʚʠʜʠ ʤʝʜʠʯʥʠʭ ʧʦʤʠʣʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʜʝʦʥʪʦʣʦʛʽʯʥʠʭ, ʾʭʥʽ ʥʘʩʣʽʜʢʠ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʷʢʘ ʥʘʩʪʘʻ.  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʘʻ ʜʝʦʥʪʦʣʦʛʽʯʥʽ 

ʜʠʣʝʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭ ʷʢ ʩʠʪʫʘʮʽʾ, ʚ ʷʢʠʭ ʜʝʢʽʣʴʢʘ ʤʦʨʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʚʩʪʫʧʘʶʪʴ ʫ ʢʦʥʬʣʽʢʪ, ʘ ʙʫʜʴ-ʷʢʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʤʘʪʠ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ 

ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. 

ɺʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʝʪʠʯʥʠʭ ʽ ʜʝʦʥʪʦʣʦʛʽʯʥʠʭ ʜʠʣʝʤ 

ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʝʪʘʧʥʦ, ʚʽʜ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʜʠʣʝʤʠ, 

ʧʦʙʫʜʦʚʫ ʧʣʘʥʫ ʜʽʡ, ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ ʪʘ ʦʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ɼʝʦʥʪʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʥʥʷʤʠ ʣʽʢʘʨʷ, 

ʚʦʣʦʜʽʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ, ʩʚʽʪʦʛʣʷʜʥʠʤʠ ʪʘ ʤʦʨʘʣʴʥʠʤʠ ʮʽʥʥʦʩʪʷʤʠ ʪʘ ʻ 

ʩʢʣʘʜʦʚʦʶ ʟʜʘʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʧʨʦʻʢʪʫʚʘʪʠ ʚʣʘʩʥʫ ʧʨʦʬʝʩʽʡʥʫ 

ʜʽʷʣʴʥʽʩʪʴ. 

ʇʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʻ ʩʠʩʪʝʤʘʪʠʯʥʠʡ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʜʝʦʥʪʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʽʥʬʦʨʤʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʧʨʦ ʟʤʽʩʪ 

ʝʪʠʯʥʠʭ ʽ ʜʝʦʥʪʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʽ ʜʠʣʝʤ, ʚʽʪʯʠʟʥʷʥʠʡ ʽ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʽ 

ʧʨʘʢʪʠʢʫ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

 

ɼʀʅɸʄɯʂɸ ʉʂʃɸɼʆɺʀʍ ʇʉʀʍʆʃʆɻɯʏʅʆɻʆ ɿɼʆʈʆɺôʗ 

ʉʊʋɼɽʅʊɯɺ-ʄɽɼʀʂɯɺ ɿɸ ʏɸʉ ɺɯʁʅʀ ɺ ʋʂʈɸɰʅɯ 

ʈʘʟʫʤʥʘ ɸ.ɻ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

al.sap2105@gmail.com 

ɺʩʪʫʧ. ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ï ʪʦʪʘʣʴʥʠʡ ʯʠʥʥʠʢ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʱʦ ʥʝ 

ʤʘʻ ʧʦʧʝʨʝʜʥʽʭ ʧʨʝʮʝʜʝʥʪʽʚ ʫ ʞʠʪʪʽ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʩʪʚʘ ʚ ʋʢʨʘʾʥʽ. ʇʨʦʙʣʝʤʘ 
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ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʩʪʚʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ 

ʚʠʟʥʘʯʘʻ ʩʪʘʥ ʥʘʡʘʢʪʠʚʥʽʰʦʾ ʯʘʩʪʢʠ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ʎʷ ʧʨʦʙʣʝʤʘ 

ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʦʜʥʘʢ ʱʝ ʜʘʣʝʢʘ ʚʽʜ ʧʦʚʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʩʪʘʥʫ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ 

ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ ʟʘ ʯʘʩ ʚʽʡʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɽʤʧʽʨʠʯʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʠʟʢʠ ʝʢʩʧʨʝʩ ʤʝʪʦʜʠʢ ʪʘ ʥʘʫʢʦʚʦ-ʧʦʰʫʢʦʚʠʭ ʙʝʩʽʜ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʤʽʨʶʚʘʥʦʛʦ 

ʬʝʥʦʤʝʥʫ: ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʟʜʦʨʦʚôʷ ʟʘʧʨʦʚʘʜʞʝʥʦ ʙʝʩʽʜʫ, ʩʬʦʢʫʩʦʚʘʥʫ ʥʘ ʩʝʤʘʥʪʠʮʽ ʩʪʨʘʭʽʚ ʨʝʩʧʦʥʜʝʥʪʽʚ; 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ 

ʟʘʧʨʦʚʘʜʞʝʥʽ ʤʝʪʦʜʠʢʠ: çʐʢʘʣʘ ʞʠʪʪʻʩʪʽʡʢʦʩʪʽ ʂʦʥʥʦʨʘïɼʝʚʽʜʩʦʥʘè ʚ ʘʜʘʧʪʘʮʽʾ 

ʉʪʘʜʥʠʢ ɸ., ʄʝʣʴʥʠʢ ʖ. (10 ʧʫʥʢʪʽʚ), ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʢʦʧʽʥʛʽʚ ʧʦʜʦʣʘʥʥʷ ʩʪʨʝʩʽʚ ç4 ʩʬʝʨʠè (24 ʧʫʥʢʪʠ), ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ ï ʤʝʪʦʜʠʢʘ çɯʥʜʝʢʩ ʧʩʠʭʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ɺʆʆɿ 

Wʅʆ-5è (5 ʧʫʥʢʪʽʚ) ʪʘ çʂʦʨʦʪʢʘ ʰʢʘʣʘ ʪʨʠʚʦʛʠ, ʜʝʧʨʝʩʽʾ ʪʘ ʇʊʉʈè ʚ ʘʜʘʧʪʘʮʽʾ 

ʂʦʪʝʥʻʚʘ ɯ. (10 ʧʫʥʢʪʽʚ). ɼʦʩʣʽʜʞʝʥʥʷ ʚʨʘʭʦʚʫʚʘʣʦ ʚʠʤʽʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʪʨʠ 

ʯʘʩʦʚʽ ʤʦʤʝʥʪʠ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʧʦʯʘʪʢʫ ʚʽʡʥʠ, ʥʘ ʩʘʤʦʤʫ ʧʦʯʘʪʢʫ ʚʽʡʥʠ 

ʧʨʦʪʷʛʦʤ 1ï2 ʤʽʩʷʮʽʚ, ʯʝʨʝʟ 3 ʨʦʢʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ 

ʚʪʦʨʛʥʝʥʥʷ), ʱʦ ʧʨʦʚʦʜʠʣʦʩʴ ʘʩʠʥʭʨʦʥʥʦ ï ʬʘʢʪʠʯʥʦ ʟʜʽʡʩʥʶʚʘʣʦʩʴ 1ï2 ʨʘʟʠ ï 

ʯʝʨʝʟ 2 ʤʽʩʷʮʽ ʪʘ ʯʝʨʝʟ 3 ʨʦʢʠ ʧʽʩʣʷ ʚʪʦʨʛʥʝʥʥʷ, ʘ ʧʦʧʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʰʣʷʭʦʤ ʧʨʠʛʘʜʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʪʫʘʮʽʡ 

ʤʠʥʫʣʦʛʦ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 35 ʩʪʫʜʝʥʪʽʚ ʤʝʜʠʯʥʠʭ ʚʠʰʽʚ ʚʽʢʦʤ ʚʽʜ 18 

ʜʦ 35 ʨʦʢʽʚ, ʱʦ ʤʝʰʢʘʣʠ ʫ ʨʽʟʥʠʭ ʣʦʢʘʮʽʷʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʥʝʙʝʟʧʝʢʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʩʠʭʦʣʦʛʽʯʥʝ ʟʜʦʨʦʚôʷ ʷʢ ʩʠʩʪʝʤʥʫ ʷʢʽʩʪʴ, 

ʦʩʦʙʠʩʪʽʩʥʫ ʽʥʪʝʛʨʘʪʠʚʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʽʻʨʘʨʭʽʯʥʝ ʫʪʚʦʨʝʥʥʷ, 

ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʘʨʤʦʥʽʡʥʽʩʪʶ ʪʘ ʪʽʣʝʩʥʦ-ʜʫʰʝʚʥʦ-ʜʫʭʦʚʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ. 
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ʁʦʛʦ ʥʘʫʢʦʚʘ ʨʦʟʨʦʙʢʘ ʪʨʠʚʘʻ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʛʣʷʜʽʚ ʥʘ ʡʦʛʦ 

ʩʫʪʥʽʩʪʴ: ʚʠʢʣʶʯʝʥʠʡ, ʱʦ ʡʦʛʦ ʥʝ ʚʠʟʥʘʻ, ʦʪʦʪʦʞʥʶʚʘʣʴʥʠʡ, ʱʦ ʥʝ ʨʦʟʨʽʟʥʷʻ 

ʧʩʠʭʽʯʥʦʛʦ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ, ʱʦ ʨʦʟʨʽʟʥʷʻ 

ʧʩʠʭʦʣʦʛʽʯʥʝ ʽ ʧʩʠʭʽʯʥʝ ʷʢ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʙʫʪʪʷ, ʘ ʪʘʢʦʞ 

ʽʻʨʘʨʭʽʯʥʠʡ, ʚʽʜʧʦʚʽʜʥʦ ʟ ʷʢʠʤ ʧʩʠʭʽʯʥʝ ʻ ʯʘʩʪʢʦʶ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʽʡʥʠ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʟʜʦʨʦʚôʷ 

ʤʽʞʥʘʨʦʜʥʦʶ ʛʨʫʧʦʶ ʜʦʩʣʽʜʥʠʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʘʧʪʦʚʠʡ ʧʦʯʘʪʦʢ ʚʽʡʥʠ 

ʧʝʨʝʞʠʚʘʚʩʷ ʷʢ ʰʦʢʫʶʯʘ ʧʦʜʽʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʛʦʩʪʨʽ ʨʝʘʢʮʽʾ ʩʪʨʝʩʫ, ʛʥʽʚʫ, ʩʪʨʘʭʫ 

ʪʦʱʦ. ʇʨʠ ʯʦʤʫ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʷʢʘ ʟʘʟʥʘʣʘ ʧʨʷʤʦʾ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʤʘʣʘ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʨʝʘʢʪʠʚʥʠʭ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ. ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʩʫʪʪʻʚʽ ʟʤʽʥʠ: çʥʠʟʴʢʽ ʨʽʚʥʽ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʨʽʚʥʽ ʩʪʨʝʩʫ ʪʘ ʨʝʟʠʣʴʻʥʪʥʦʩʪʽ ʙʫʣʠ ʚʠʩʦʢʠʤʠè, ʱʦ 

ʟʘʩʚʽʜʯʠʣʦ ʙʝʟʧʨʝʮʝʜʝʥʪʥʝ ʷʚʠʱʝ ï ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʫʢʨʘʾʥʮʽʚ. 

ʏʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʴ ʽʣʶʩʪʨʫʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʟʘ ʯʘʩ ʚʽʡʥʠ: ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʪʘ ʢʦʣʝʢʪʠʚʥʦʾ ʾʾ ʬʦʨʤ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʩʠʭʦʩʦʤʘʪʠʯʥʦʛʦ, ʪʘʢ ʽ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ɿʘʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʦ-ʩʦʮʽʘʣʴʥʦʾ ʜʦʧʦʤʦʛʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʩʠʭʦʩʦʤʘʪʠʯʥʦʛʦ ʪʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʟʜʦʨʦʚôʷ, ʟʚʘʞʘʶʯʠ ʥʘ ʦʩʦʙʣʠʚʫ ʨʦʣʴ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʜʠʥʘʤʽʢʫ ʪʘ ʩʪʘʣʽʩʪʴ ʧʝʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʽʚ: ʜʦ ʚʽʡʥʠ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʤʠ ʙʫʣʠ ʥʘʚʯʘʣʴʥʘ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʩʬʝʨʠ, ʦʩʦʙʠʩʪʽʩʥʦ-ʧʦʙʫʪʦʚʘ ʩʬʝʨʘ 

ʚʠʢʣʠʢʘʣʘ ʥʝʙʘʛʘʪʦ ʪʨʫʜʥʦʱʽʚ, ʘ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʘ ʥʝ ʙʫʣʘ ʚ ʧʨʦʙʣʝʤʥʦʤʫ 

ʬʦʢʫʩʽ; ʥʘ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʚʽʡʥʠ, ʯʝʨʝʟ ʥʝʦʯʽʢʫʚʘʥʽʩʪʴ ʪʘ ʛʣʦʙʘʣʴʥʽʩʪʴ, 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʠ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʘ (ʚʣʘʩʥʝ ʚʦʻʥʥʘ) ʪʘ ʦʩʦʙʠʩʪʽʩʥʦ-

ʧʦʙʫʪʦʚʘ, ʘ ʥʘʚʯʘʣʴʥʘ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʢʦʨʦʪʢʦʯʘʩʥʦ ʟʤʽʩʪʠʣʠʩʴ ʟ ʬʦʢʫʩʫ ʫʚʘʛʠ; ʥʘ 

ʤʦʤʝʥʪ ʪʨʠʨʽʯʯʷ ʚʪʦʨʛʥʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʩʬʝʨʦʶ ʩʪʘʣʘ ʥʘʚʯʘʣʴʥʦ-

ʧʨʦʬʝʩʽʡʥʘ, ʘ ʦʩʦʙʠʩʪʽʩʥʦ-ʧʦʙʫʪʦʚʘ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʘ ʟʘʣʠʰʠʣʠʩʴ 
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çʥʘʧʨʫʞʝʥʠʤʠè, ʘʣʝ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʠʤʠ, ʥʽʞ ʥʘʧʦʯʘʪʢʫ ʚʽʡʥʠ. ɸʥʘʣʽʟ 

ʩʝʤʘʥʪʠʢʠ ʩʪʨʘʭʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʜʦ ʚʽʡʥʠ ʥʘʡʙʽʣʴʰʠʤʠ ʩʪʨʘʭʘʤʠ ʙʫʣʠ ʩʦʮʽʘʣʴʥʽ ï 

ʩʪʨʘʭ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʪʦʱʦ, ʙʽʦʣʦʛʽʯʥʽ ʩʪʨʘʭʠ ʥʝ ʙʫʣʠ 

ʘʢʪʫʘʣʴʥʠʤʠ; ʥʘ ʯʘʩ ʧʦʯʘʪʢʫ ʚʦʻʥʥʠʭ ʜʽʡ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʚ ʙʽʦʣʦʛʽʯʥʠʡ ʩʪʨʘʭ ʟʘ 

ʩʚʦʻ ʞʠʪʪʷ ʪʘ ʞʠʪʪʷ ʙʣʠʟʴʢʠʭ, ʘʢʪʫʘʣʽʟʫʚʘʣʠʩʴ ʡ ʝʢʟʠʩʪʝʥʮʽʘʣʴʥʽ ʩʪʨʘʭʠ ï 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ, ʚʠʷʚʣʝʥʽ ʩʦʮʽʘʣʴʥʽ ʩʪʨʘʭʠ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʽʟ 

ʚʠʙʦʨʦʤ ʢʦʣʘ ʩʦʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʱʦ ʟʤʽʥʠʣʠʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʡʥʠ. ʅʘ ʯʘʩ 

ʪʨʠʨʽʯʯʷ ʚʽʡʥʠ ʙʽʦʣʦʛʽʯʥʽ ʩʪʨʘʭʠ ʭʨʦʥʽʬʽʢʫʚʘʣʠʩʴ, ʾʭʥʷ ʛʦʩʪʨʦʪʘ ʟʥʠʟʠʣʘʩʴ, 

ʩʦʮʽʘʣʴʥʽ ʩʪʨʘʭʠ ʪʝʞ ʟʥʠʟʠʣʠʩʴ, ʘʣʝ ʘʢʪʫʘʣʽʟʫʚʘʣʠʩʴ ʝʢʟʠʩʪʝʥʮʽʘʣʴʥʽ ʩʪʨʘʭʠ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʽʟ ʟʤʽʥʦʶ ʦʯʽʢʫʚʘʥʴ ʚʽʜ ʚʽʡʥʠ ï ʟôʷʚʠʣʦʩʴ ʚʽʜʯʫʪʪʷ ʧʝʨʝʭʦʜʫ ʫ 

ʜʦʚʛʦʪʨʠʚʘʣʫ ʚʠʩʥʘʞʣʠʚʫ ʬʦʨʤʫ. ɺʠʚʯʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʬʝʥʦʤʝʥʽʚ ʧʦʢʘʟʘʣʦ, 

ʱʦ ʫ ʜʦʚʦʻʥʥʠʡ ʯʘʩ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʙʫʚ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʘʜʘʧʪʦʚʘʥʦʩʪʽ, 

ʘʜʘʧʪʘʮʽʡʥʽ ʢʦʧʽʥʛʠ ʚ ʩʬʝʨʘʭ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʙʫʣʠ ʟ ʦʧʦʨʦʶ ʥʘ 

ʩʦʮʽʘʣʴʥʫ ʧʽʜʪʨʠʤʢʫ, ʚ ʦʩʦʙʠʩʪʽʩʥʦ-ʧʦʙʫʪʦʚʽʡ ʩʬʝʨʽ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʘ ʚ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʽʡ ʩʬʝʨʽ ʩʪʨʝʩʦʚʽ ʯʠʥʥʠʢʠ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʩʫʪʥʽ. ɿ ʧʦʯʘʪʢʦʤ ʚʽʡʥʠ ʥʘʡʙʽʣʴʰ ʩʪʨʝʩʦʚʠʤʠ ʚʠʷʚʠʣʠʩʴ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʘ 

ʩʬʝʨʘ, ʱʦ ʘʢʪʫʘʣʽʟʫʚʘʣʦ ʧʨʦʙʣʝʤʫ ʚʠʙʦʨʫ ʙʘʟʦʚʦʾ ʧʦʟʠʮʽʾ ʱʦʜʦ ʥʝʾ, ʫ ʩʬʝʨʽ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʧʦʙʫʪʦʚʽʡ ʚʠʥʠʢʣʘ ʩʪʨʝʩʦʚʘ ʩʠʪʫʘʮʽʷ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʨʘʭʦʚʫʚʘʪʠ ʥʦʚʽ ʫʤʦʚʠ ʞʠʪʪʷ, ʚ ʥʘʚʯʘʣʴʥʽʡ ʩʬʝʨʽ ʚʠʥʠʢʣʘ ʩʪʨʝʩʦʚʘ ʩʠʪʫʘʮʽʷ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʘ ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʧʝʨʝʨʠʚʘʥʥʷ, 

ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʩʬʝʨʽ ʚʠʥʠʢʣʘ ʩʪʨʝʩʦʚʘ ʩʠʪʫʘʮʽʷ ʯʝʨʝʟ ʥʦʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ʫ ʚʦʻʥʥʠʡ 

ʯʘʩ. ʆʜʥʘʢ, ʜʦʩʠʪʴ ʰʚʠʜʢʝ ʦʙʨʘʥʥʷ ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ ʚ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʽʡ 

ʩʬʝʨʽ ʘʢʪʫʘʣʽʟʫʚʘʣʦ ʟʘʛʘʣʴʥʽ ʘʜʘʧʪʘʮʽʡʥʽ ʬʝʥʦʤʝʥʠ: ʚ ʩʬʝʨʽ ʧʨʦʬʝʩʽʡʥʽʡ 

ʟʜʝʙʽʣʴʰʦʛʦ ʩʪʘʣʘ ʜʦʤʽʥʫʚʘʪʠ ʘʢʪʠʚʥʘ ʘʜʘʧʪʘʮʽʷ ʟ ʦʧʦʨʦʶ ʥʘ ʚʣʘʩʥʽ ʨʝʩʫʨʩʠ, ʚ 

ʩʬʝʨʽ ʦʩʦʙʠʩʪʽʩʥʦ-ʧʦʙʫʪʦʚʽʡ ï ʩʧʦʥʫʢʘʣʦ ʜʦ ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ ʫ 

ʚʟʘʻʤʦʜʽʾ ʽʟ ʦʪʦʯʝʥʥʷʤ, ʱʦ ʟʨʦʙʠʣʦ ʽʥʰʠʡ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʡ ʚʠʙʽʨ ʪʘ 

ʜʦʟʚʦʣʠʣʦ ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʘʢʪʫʘʣʴʥʠʭ ʢʦʥʪʘʢʪʽʚ. ʏʝʨʝʟ ʪʨʠ ʨʦʢʠ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʢʘʨʪʠʥʘ ʘʜʘʧʪʦʚʘʥʦʩʪʽ ʫ ʚʩʽʭ 4-ʭ ʩʬʝʨʘʭ, 

ʦʜʥʘʢ ʟôʷʚʣʷʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʜʝʟʘʜʘʪʘʮʽʡʥʽ ʚʠʧʘʜʢʠ, ʚʠʢʣʠʢʘʥʽ ʧʝʨʝʞʠʚʘʥʥʷʤ 
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ʩʪʘʥʽʚ ʭʨʦʥʽʯʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʞʠʪʪʷʤ ʧʦʢʘʟʘʚ ʟʤʽʥʠ ʾʾ ʨʽʚʥʷ: ʽʟ ʟʘʛʘʣʴʥʦʾ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʥʘ ʨʽʚʥʽ, ʱʦ ʤʝʞʫʻ ʤʽʞ ʚʠʩʦʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ï ʜʦ ʚʽʡʥʠ, ʜʦ ʡʦʛʦ 

ʟʥʠʞʝʥʥʷ ʜʦ ʩʪʘʥʫ ʥʝʟʘʜʦʚʦʣʝʥʦʩʪʽ ï ʚ ʤʦʤʝʥʪʠ ʧʦʯʘʪʢʫ ʚʽʡʥʠ, ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʞʠʪʪʷʤ ʥʘ ʨʽʚʥʽ, ʱʦ ʤʝʞʫʻ ʤʽʞ ʩʝʨʝʜʥʽʤ ʪʘ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ï ʥʘ 

ʯʘʩ ʪʨʠʨʽʯʯʷ ʚʽʡʥʠ. 

ɺʠʩʥʦʚʢʠ. ɿʘʛʘʣʴʥʘ ʢʘʨʪʠʥʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʫ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ 

ʚʽʜʦʙʨʘʞʘʻ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʫʤʦʚ ʚʽʡʥʠ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʬʦʥʽ ʟʙʝʨʝʞʝʥʥʷ ʦʧʪʠʤʽʩʪʠʯʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʚʽʡʥʠ ï ʥʘ 

ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʚʽʥ ʚʽʜʟʥʘʯʘʚʩʷ ʚʠʩʦʢʠʤʠ ʥʘʜʽʷʤʠ ʥʘ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʝ ʽ 

ʩʧʨʘʚʝʜʣʠʚʝ ʾʾ ʟʘʚʝʨʰʝʥʥʷ, ʥʘ ʯʘʩ 3-ʨʽʯʯʷ ʚʽʡʥʠ ʟʜʝʙʽʣʴʰʦʛʦ ʟʙʝʨʽʛʘʻʪʴʩʷ 

çʩʪʨʠʤʘʥʠʡ ʦʧʪʠʤʽʟʤè (ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʦʧʠʪʘʥʠʭ), ʱʦ ʧʨʠʧʫʩʢʘʻ ʧʝʚʥʫ 

ʪʨʠʚʘʣʽʩʪʴ ʚʽʡʥʠ ʡ ʚʨʘʭʦʚʫʻ ʯʠʥʥʠʢ ʚʠʩʥʘʞʝʥʦʩʪʽ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʥʘ ʚʨʘʭʫʚʘʥʥʽ 

ʬʝʥʦʤʝʥʽʚ ʭʨʦʥʽʬʽʢʘʮʽʾ ʚʠʩʥʘʞʝʥʦʩʪʽ ʷʢ ʯʠʥʥʠʢʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ 

ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʢʦʨʝʢʮʽʾ ʝʤʦʮʽʡʥʦʛʦ ʚʠʛʦʨʘʥʥʷ, ʷʢʝ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʡʦʛʦ. ɺʘʞʣʠʚʦ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ ʟ ʚʨʘʭʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ 

ʯʠʥʥʠʢʽʚ ʷʢ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘʢ ʽ ʜʝʬʦʨʤʘʮʽʾ.  
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ʆʩʦʙʣʠʚʦʾ ʚʘʛʠ ʥʘʙʫʚʘʻ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʟʜʦʙʫʚʘʯʽʚ 

ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʷʢ ʤʘʡʙʫʪʥʽʭ ʧʨʦʬʝʩʽʦʥʘʣʽʚ, ʟʜʘʪʥʠʭ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ (ɭʚʪʫʰʝʥʢʦ, 2024). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ï ʮʝ ʢʦʥʮʝʧʮʽʷ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ, ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ ʧʦʚʠʥʥʘ ʥʝ ʣʠʰʝ 

ʽʥʬʦʨʤʫʚʘʪʠ, ʘʣʝ ʡ ʬʦʨʤʫʚʘʪʠ ʩʠʩʪʝʤʫ ʮʽʥʥʦʩʪʝʡ, ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ ʽ ʧʦʚʝʜʽʥʢʦʚʽ 

ʤʦʜʝʣʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ. ɽʢʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʽʥʪʝʛʨʦʚʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʚʢʣʶʯʘʻ ʟʥʘʥʥʷ, 

ʮʽʥʥʦʩʪʽ, ʫʤʽʥʥʷ ʽ ʜʦʩʚʽʜ ʝʢʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ ʩʪʫʜʝʥʪʩʴʢʦʾ 

ʤʦʣʦʜʽ ʚʦʥʘ ʻ ʦʩʥʦʚʦʶ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ 

ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ. ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʦʪʨʝʙʫʻ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ. ɽʢʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ ʧʦʚʠʥʥʽ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʫ ʟʤʽʩʪ 

ʥʝ ʣʠʰʝ ʧʨʠʨʦʜʥʠʯʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʡ ʛʫʤʘʥʽʪʘʨʥʠʭ ̔  ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʮʽʣʽʩʥʦʤʫ ʨʦʟʫʤʽʥʥʶ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʣʶʜʠʥʦʶ, 

ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ ʧʨʠʨʦʜʦʶ. 

ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ï 

ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘʥʘʣʽʟʫ ʢʝʡʩʽʚ, ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʦʾ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ. ʎʝ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʘʥʘʣʽʟʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʰʫʢʘʪʠ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʚʽʜʽʛʨʘʻ ʧʦʟʘʘʫʜʠʪʦʨʥʘ 

ʜʽʷʣʴʥʽʩʪʴ. ʋʯʘʩʪʴ ʩʪʫʜʝʥʪʽʚ ʚ ʝʢʦʽʥʽʮʽʘʪʠʚʘʭ, ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʧʨʦʻʢʪʘʭ, ʨʦʙʦʪʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʢʣʫʙʽʚ ʪʘ ʩʪʫʜʝʥʪʩʴʢʠʭ ʦʙôʻʜʥʘʥʴ ʬʦʨʤʫʻ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʜʦʚʢʽʣʣʷ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ (Yevtushenko & Ponomarenko, 2024). ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʚʠʭʦʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʝʪʠʢʠ ð ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʷʢ ʜʦ ʮʽʥʥʦʩʪʽ. ʉʘʤʝ 

ʝʢʦʣʦʛʽʯʥʘ ʝʪʠʢʘ ʟʜʘʪʥʘ ʩʬʦʨʤʫʚʘʪʠ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ ʜʦ ʟʤʽʥ, ʷʢʽ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʣʠʰʝ ʟʥʘʥʥʷʤʠ ʯʠ ʥʘʚʠʯʢʘʤʠ. 
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ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʮʝ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʟʨʽʣʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʨʦʟʫʤʽʥʥʷ 

ʚʣʘʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʠ. ʆʩʚʽʪʘ ʤʘʻ ʛʦʪʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ 

ʫ ʚʠʨʽʰʝʥʥʽ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. 

ɺʠʩʥʦʚʢʠ. ɽʢʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʜʦ ʩʚʽʜʦʤʦʛʦ ʞʠʪʪʷ ʚ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʆʩʚʽʪʘ 

ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʩʪʫʜʝʥʪʽʚ, 

ʩʪʠʤʫʣʶʚʘʪʠ ʾʭʥʶ ʘʢʪʠʚʥʽʩʪʴ, ʪʚʦʨʯʝ ʤʠʩʣʝʥʥʷ ʽ ʤʦʨʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʧʦʻʜʥʫʻ ʥʘʚʯʘʣʴʥʫ, ʜʦʩʣʽʜʥʠʮʴʢʫ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʠʷʪʠʤʝ ʚʠʭʦʚʘʥʥʶ ʝʢʦʣʦʛʽʯʥʦ ʩʚʽʜʦʤʠʭ ʬʘʭʽʚʮʽʚ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. 
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Kharkiv  National  Medical  University  
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Academic Research Medical Institute of Sumy State University  

Sumy, Ukraine  

 

ȿɒɏɚɜɚɐɝɨɖɔɕ əɌɢɱɚəɌɗɨəɔɕ ɟəɱɎɑɜɝɔɞɑɞ 

Uzhhorod  National  University  

Uzhhorod, Ukraine  

 

ȿɖɜɌɲəɝɨɖɚ-ɌɘɑɜɔɖɌəɝɨɖɑ ɞɚɎɌɜɔɝɞɎɚ ɓ ɚɍɘɑɒɑəɚɪ ɎɱɐɛɚɎɱɐɌɗɨəɱɝɞɪ 

ɠɱɜɘɌ çȶɚɐɌè 

Ukrainian -American Company KODA Ltd  

 

Azerbaijan Medical University  
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ɱəɝɞɔɞɟɞ ɜɑɌɍɱɗɱɞɌɢɱɲ ɞɌ ɖɟɜɚɜɞɚɗɚɏɱɲ ȸɱəɱɝɞɑɜɝɞɎɌ ɚɡɚɜɚəɔ ɓɐɚɜɚɎõɫ ȿɖɜɌɲəɔè 

State Non -profit Enterprise  òUkrainian Research Institute of Rehabilitation and 

Resort Therapy of the Ministry of Health of Ukraine ó 

Odessa, Ukraine  

 

University Hospital of Padua  

Padua, Italy  
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ȭɟɖɚɎɔəɝɨɖɔɕ ɐɑɜɒɌɎəɔɕ ɘɑɐɔɣəɔɕ ɟəɱɎɑɜɝɔɞɑɞ 

Bukovinian  State Medical  University  

Chernivtsi, Ukraine  

 

Ȯɱəəɔɢɨɖɔɕ əɌɢɱɚəɌɗɨəɔɕ ɘɑɐɔɣəɔɕ ɟəɱɎɑɜɝɔɞɑɞ ɱɘɑəɱ ȸ.ȣ. ȻɔɜɚɏɚɎɌ 

National Pirogov Memorial Medical University, Vinnytsya  

Vinnytsya, Ukraine  

 

Center of Forensic Medical Examination and Pathology  

Baku, Azerbaijan  

 

ȰɑɜɒɌɎəɌ ɟɝɞɌəɚɎɌ çȣəɝɞɔɞɟɞ ɘɑɐɔɣəɚɲ ɜɌɐɱɚɗɚɏɱɲ ɞɌ ɚəɖɚɗɚɏɱɲ 

ɱɘɑəɱ C.Ȼ. ȯɜɔɏɚɜõɯɎɌ ȹɌɢɱɚəɌɗɨəɚɲ ɌɖɌɐɑɘɱɲ ɘɑɐɔɣəɔɡ əɌɟɖ ȿɖɜɌɲəɔè 

State Organization òGrigoriev Institute for Medical Radiology and Oncology 

of the National Academy of Medical Sciences of Ukraineó 

Kharkiv, Ukraine  

 

National Center of Oncology  

Baku, Azerbaijan  

 

Ⱥɐɑɝɨɖɔɕ əɌɢɱɚəɌɗɨəɔɕ ɘɑɐɔɣəɔɕ ɟəɱɎɑɜɝɔɞɑɞ 

Odessa  National  Medical  University  

Odessa, Ukraine  

 

ȰəɱɛɜɚɎɝɨɖɔɕ ɐɑɜɒɌɎəɔɕ ɘɑɐɔɣəɔɕ ɟəɱɎɑɜɝɔɞɑɞ 

Dnipro  State Medical  University  

Dnipro, Ukraine  

 

Independent Medical Biology Unit, Medical University of Lublin  

Lublin, Poland  

 

ȷɨɎɱɎɝɨɖɌ ɘɑɐɔɣəɌ ɌɖɌɐɑɘɱɫ ɱɘɑəɱ Ȭəɐɜɑɫ ȶɜɟɛɔəɝɨɖɚɏɚ 

Andrei Krupynskyi Lviv Medical Academy  

Lviv, Ukraine  

 

ɁɌɜɖɱɎɝɨɖɔɕ əɌɢɱɚəɌɗɨəɔɕ ɟəɱɎɑɜɝɔɞɑɞ ɱɘɑəɱ Ȯ.ȹ. ȶɌɜɌɓɱəɌ 

V.N. Karazin Kharkiv National University  

Kharkiv, Ukraine  
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National Defense University  

Baku, Azerbaijan  

 

ȹɌɢɱɚəɌɗɨəɔɕ ɘɑɐɔɣəɔɕ ɟəɱɎɑɜɝɔɞɑɞ ɱɘɑəɱ Ⱥ.Ⱥ. ȭɚɏɚɘɚɗɨɢɫ 

Bogomolets National Medical University  

Kyiv, Ukraine  

 

Johannes Gutenberg University, JGU Institute for Computer Science  

Mainz, Germany  

 

ȹɌɢɱɚəɌɗɨəɔɕ ɟəɱɎɑɜɝɔɞɑɞ çɃɑɜəɱɏɱɎɝɨɖɔɕ ɖɚɗɑɏɱɟɘè ɱɘɑəɱ Ⱦ.ȯ. ɄɑɎɣɑəɖɌ 

T.H. Shevchenko National University òChernihiv Colehium ó 

Chernihiv , Ukraine  

 

ȻɚɗɞɌɎɝɨɖɔɕ ɐɑɜɒɌɎəɔɕ ɘɑɐɔɣəɔɕ ɟəɱɎɑɜɝɔɞɑɞ 

Poltava State Medical University  

Poltava, Ukraine  

 

University Our Lady of Good Counsel  

Tirane, Albania  

 

Breda University of Applied Sciences  

Breda, Netherlands  

 

V.Y. Akhundov Scientific -Research Institute of Medical Prophylaxis  

Baku, Azerbaijan  

 

Medical University of Graz  

Graz, Austria  

 
 

ȾȺȮ çȻɜɚɐɱɌɏəɚɝɞɔɖ ɢɑəɞɜè 

Prodiagnostic  Center  Ltd 

Kharkiv, Ukraine  

 

Ozon Medical Center  

Ganja, Azerbaijan  
 

Brixsana Private Clinic  

Bressanone, Italy  
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ȶɔɲɎɝɨɖɔɕ ɠɌɡɚɎɔɕ ɘɑɐɔɣəɔɕ ɖɚɗɑɐɒ ʈ3 

Kyiv Professional Medical College ʈ 3 

Kyiv, Ukraine  

 

ɁɌɜɖɱɎɝɨɖɔɕ ɚɍɗɌɝəɔɕ ɘɑɐɔɣəɔɕ ɠɌɡɚɎɔɕ ɖɚɗɑɐɒ 

Kharkiv Regional Medical Professional College  

Kharkiv, Ukraine  

 

ȻɜɔɎɌɞəɔɕ ɠɌɡɚɎɔɕ əɌɎɣɌɗɨəɔɕ ɓɌɖɗɌɐ çȸɑɐɔɣəɔɕ ɖɚɗɑɐɒè 

Private applied educational institution òMedical Collegeó 

Ternopil , Ukraine  

 

ɁɌɜɖɱɎɝɨɖɔɕ ɛɚɗɱɞɑɡəɱɣəɔɕ ɠɌɡɚɎɔɕ ɖɚɗɑɐɒ 

Kharkiv Polytechnic Applied College  

Kharkiv, Ukraine  

 

ȶɌɘõɫəɑɢɨ-Ȼɚɐɱɗɨɝɨɖɔɕ ɘɑɐɔɣəɔɕ ɠɌɡɚɎɔɕ ɖɚɗɑɐɒ 

Kamyanets -Podilsky  medical  professional  college  

Kamyanets -Podilsky, Ukraine  
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