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ɸʅʆʊɸʎɯʗ 

 

ɹʫʜʝʨʘʮʴʢʘ ʅ.ʆ. ʇʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʩʢʨʠʥʽʥʛ ʝʤʙʨʽʦʥʽʚ 

ʧʽʩʣʷ ʢʨʦ̔ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʰʣʷʭʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ 

ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ (ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.19 çʂʨʽʦʙʽʦʣʦʛʽʷè (091 ï ɹʽʦʣʦʛʽʷ). ï ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2019. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ ʚʠʞʠʚʘʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʤʝʪʦʜʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ (71,7±8,1)% ʦʦʮʠʪʽʚ 

ʟʙʝʨʽʛʘʣʠ ʩʚʦʶ ʤʦʨʬʦʣʦʛʽʯʥʫ ʮʽʣʽʩʥʽʩʪʴ ʧʽʩʣʷ ʚʽʜʽʛʨʽʚʫ ʪʘ (84,0±8,2)% 

ʟʙʝʨʝʛʣʠ ʩʚʦʶ ʦʩʥʦʚʥʫ ʬʫʥʢʮʽʶ ï ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʧʣʽʜʥʝʥʥʷ. ɺʠʚʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʤʙʨʽʦʥʽʚ, ʢʫʣʴʪʠʚʦʚʘʥʠʭ in vitro  ʥʘ ʪʨʝʪʶ 

ʜʦʙʫ ʜʨʦʙʣʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʟô̫ ʩʫʚʘʪʠ, ʱʦ ʽʟ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʦʦʮʠʪʽʚ 

ʨʦʟʚʠʥʫʣʦʩʷ (87,7±8,2)% ʝʤʙʨʽʦʥʽʚ, ʽʟ ʥʠʭ (69,8±3,5)% ʙʫʣʠ ʙʝʟ ʦʟʥʘʢ 

ʬʨʘʛʤʝʥʪʘʮʽʾ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʝʤʙʨʽʦʥʽʚ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʩʢʣʘʣʠ 88,4Ñ9,4 ʪʘ (66,9Ñ4,2)% ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʧô̫ ʪʫ ʜʦʙʫ ʨʦʟʚʠʪʢʫ ʟʥʘʯʫʱʦ 

ʚʠʱʘ ʢʽʣʴʢʽʩʪʴ ʝʤʙʨʽʦʥʽʚ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ ʨʦʟʚʠʥʫʣʠʩʷ ʩʘʤʝ ʽʟ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ. 

ʇʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʠʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʮʠʪʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʢʣʽʪʠʥ 

ʪʨʦʬʝʢʪʦʜʝʨʤʠ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʽ ʝʤʙʨʽʦʥʠ, 

ʦʪʨʠʤʘʥʽ ʟ ʩʚʽʞʦʚʠʜʣ̔ʝʥʠʭ ʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʛʝʥʝʪʠʯʥʦʶ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ FISH-ʘʥʘʣʽʟʫ ʢʣʽʪʠʥ 

ʪʨʦʬʝʢʪʦʜʝʨʤʠ ʙʫʣʦ ʟô̫ ʩʦʚʘʥʦ, ʱʦ ʝʫʧʣʦʾʜʥʠʤ ʥʘʙʽʨ ʭʨʦʤʦʩʦʤ ʤʘʣʠ 

(45,9±3,3)% ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʦʦʮʠʪʽʚ ʪʘ (44,2±4,1)% ï 

ʽʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ. ʉʝʨʝʜ ʚʠʷʚʣʝʥʠʭ ʧʘʪʦʣʦʛʽʡ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ 

ʩʪʘʥʦʚʠʣʠ ʨʝʛʫʣʷʨʥʽ ʘʥʝʫʧʣʦʾʜʽʾ.   

ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʟʙʝʨʝʞʝʥʥʷ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʜʽʾ ʬʘʢʪʦʨʽʚ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʛʘʤʝʪ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʝʥʜʦ- ʪʘ ʝʢʟʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʥʘ ʯʘʩʪʦʪʫ ʚʠʞʠʚʘʥʥʷ 
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ʪʘ ʧʦʜʘʣʴʰʠʡ ʭʨʦʤʦʩʦʤʥʠʡ ʩʪʘʪʫʩ ʝʤʙʨʽʦʥʽʚ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽʟ 

ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʪʘ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʜʦʟʚʦʣʠʚ ʟô̫ ʩʫʚʘʪʠ, ʱʦ 

ʯʘʩʪʦʪʘ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʘʨʽʘʥʪʽʚ 

ʥʦʨʤʠ ʩʢʣʘʣʘ ʙʽʣʴʰ, ʥʽʞ (98,8±8,1)%. ɿ ʥʠʭ ʜʦ ʩʪʘʜʽʾ ʙʣʘʩʪʦʮʠʩʪʠ 

ʨʦʟʚʠʥʫʣʦʩʷ (67,8±2,7)%. ʄʦʨʬʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʥʝ 

ʚʧʣʠʥʫʣʠ ʥʘ ʟʘʧʣʽʜʥʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʽʚ ʜʦ ʩʪʘʜʽʾ 

ʙʣʘʩʪʦʮʠʩʪʠ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʦʪʘ ʾʭ ʟʘʧʣʽʜʥʝʥʥʷ ʽ ʪʝʤʧʠ ʜʨʦʙʣʝʥʥʷ in vitro 

ʚʽʜʧʦʚʽʜʘʣʠ ʧʦʢʘʟʥʠʢʘʤ ʛʨʫʧʠ ʟ ʚʘʨʽʘʥʪʘʤʠ ʥʦʨʤʠ. ɸʥʦʤʘʣʽʾ ZP ʧʦ-ʨʽʟʥʦʤʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ. ʊʘʢ, ʢʣʽʪʠʥʠ ʟ ʪʦʚʩʪʦʶ ZP ʯʘʩʪʽʰʝ 

ʜʝʛʝʥʝʨʫʚʘʣʠ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʱʦ ʚʠʨʘʞʘʣʦʩʷ ʚ ʾʾ ʨʫʡʥʫʚʘʥʥʽ. 

ʆʦʮʠʪʠ ʟ ʪʦʥʢʦʶ ZP ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʚʠʞʠʚʘʥʥʷ ʪʘ 

ʟʘʧʣʽʜʥʝʥʥʷ. ɺʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʟ ʚʘʢʫʦʣʷʤʠ ʘʙʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤʠ 

ʚʢʣʶʯʝʥʥʷʤʠ ʩʢʣʘʣʦ (36,2±8,1)%. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʧʣʠʚ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʘ 

ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʦʮʠʪʽʚ. ɯʤʦʚʽʨʥʦ, ʥʘʷʚʥʽʩʪʴ ʟʘʡʚʦʾ ʚʦʜʠ ʚ ʚʘʢʫʦʣʷʭ ʤʦʞʝ 

ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʜʝʛʽʜʨʘʪʘʮʽʾ ʦʦʮʠʪʽʚ ʧʽʜ ʯʘʩ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ʆʦʮʠʪʠ ʟ ʤʥʦʞʠʥʥʠʤʠ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʤʘʣʠ 

ʥʘʡʤʝʥʰʠʡ ʧʦʢʘʟʥʠʢ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ʏʘʩʪʦʪʘ 

ʟʘʧʣʽʜʥʝʥʥʷ ʪʘ ʜʨʦʙʣʝʥʥʷ in vitro ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʥʠʞʯʠʤʠ, ʥʽʞ ʫ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʣʴʥʠʭ ʛʨʫʧʘʭ. 

ʇʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʬʦʨʤ ʦʦʮʠʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʟ ʥʦʨʤʘʣʴʥʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʝʣʽʤʽʥʘʮʽʾ ʦʦʮʠʪʽʚ ʟ ʤʥʦʞʠʥʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʬʦʨʤ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʦʮʠʪʽʚ ʟ ʚʘʜʘʤʠ ʙʫʜʦʚʠ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ. 

ʋ ʨʦʙʦʪʽ ʟô̫ ʩʦʚʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʘʥʝʫʧʣʦʾʜʥʠʭ ʝʤʙʨʽʦʥʽʚ, ʷʢʽ 

ʨʦʟʚʠʥʫʣʠʩʷ ʽʟ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʪʘ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʫ 

ʛʨʫʧʽ ʦʦʮʠʪʽʚ ʽʟ ʤʥʦʞʠʥʥʠʤʠ ʧʘʪʦʣʦʛʽʷʤʠ ʪʘ ʜʠʤʦʨʬʽʟʤʦʤ ʧʝʨʰʦʛʦ 

ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ. 
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ɺʨʘʭʦʚʫʶʯʠ ʮʝʡ ʬʘʢʪ, ʥʘʤʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʦʮʠʪʽʚ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʪʘ ʧʨʦʚʝʜʝʥʘ ʧʦʨʽʚʥʷʣʴʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʫ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʧʝʨʝʜ ʪʘ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʰʣʷʭʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ. ʆʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʜʦʟʚʦʣʠʣʘ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʦʦʮʠʪʽʚ ʟ ʢʦʤʧʘʢʪʥʠʤ ʚʝʨʝʪʝʥʦʤ  ʟʥʘʯʫʱʦ 

ʟʤʝʥʰʠʣʘʩʴ. ʊʘʢ, ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʫ (5,1±0,3)% ʚʠʧʘʜʢʽʚ ʟô̫ ʚʠʣʠʩʴ 

ʦʦʮʠʪʠ, ʚ ʷʢʠʭ ʚʝʨʝʪʝʥʦ ʥʝ ʙʫʣʦ ʚʽʟʫʘʣʽʟʦʚʘʥʦ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʡʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ. ɹʫʣʠ ʚʠʷʚʣʝʥʽ ʷʡʮʝʢʣʽʪʠʥʠ ʥʘ ʩʪʘʜʽʾ ʪʝʣʦʬʘʟʠ ɯɯ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ 

(9,6±1,1)%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʜʯʘʩʥʫ ʘʢʪʠʚʘʮʽʶ ʷʡʮʝʢʣʽʪʠʥ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʝʫʧʣʦʾʜʥʠʭ ʙʣʘʩʪʦʮʠʩʪ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʪʘ ʝʫʧʣʦʾʜʥʽʩʪʶ ʝʤʙʨʽʦʥʽʚ 

ʥʘ ʩʪʘʜʽʾ ʙʣʘʩʪʦʮʠʩʪʠ. ʋ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʪʘ ʽʥʜʝʢʩ ʣʦʢʘʣʽʟʘʮʽʾ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʤʘʻ ʚʠʩʦʢʫ ʢʦʨʝʣʷʮʽʶ ʽʟ ʯʘʩʪʦʪʦʶ 

ʘʥʝʫʧʣʦʾʜʽʾ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ ʝʤʙʨʽʦʥʽʚ (r=0,64, p=0,02 ʪʘ r=1, p<0,005 

ʚʽʜʧʦʚʽʜʥʦ). ɺ ʛʨʫʧʽ ʟ ʷʢʩ̔ʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʝʨʝʪʝʥʘ 

ʡ ʙʣʠʟʴʢʽʩʪʶ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʢʽʣʴʢʽʩʪʴ 

ʝʫʧʣʦʾʜʥʠʭ ʝʤʙʨʽʦʥʽʚ ʚʽʨʦʛʽʜʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʅʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʦʦʮʠʪʠ ʟ ʘʥʦʤʘʣʽʷʤʠ 

ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʚʠʷʚʣʷʣʠ ʩʝʨʡʦʟʥʽ ʧʦʨʫʰʝʥʥʷ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʦʜʨʘʟʫ 

ʧʽʩʣʷ ʥʘʛʨʽʚʫ. ɿʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʽʚ ʟ ʜʝʟʦʨʛʘʥʽʟʦʚʘʥʠʤʠ ʚʝʨʝʪʝʥʘʤʠ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʝʫʧʣʦʾʜʽʡ ʪʘ ʧʨʠʧʠʥʝʥʥʷ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʽʚ. 

ʇʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʢʫʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʡ ʢʫʪ ʟʥʘʯʫʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʫ ʝʤʙʨʽʦʥʽʚ, 

ʷʢʽ ʨʦʟʚʠʥʫʣʠʩʷ ʟ ʪʘʢʠʭ ʦʦʮʠʪʽʚ ʯʘʩʪʦʪʘ ʘʥʝʫʧʣʦʾʜʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʭʨʦʤʦʩʦʤʥʠʡ ʩʪʘʪʫʩ ʝʤʙʨʽʦʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʪʘ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ 

ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ, ʷʢ ʚ ʥʘʪʠʚʥʠʭ ʪʘʢ ʽ ʚ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʘʭ.  

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʫʯʘʩʥʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʫ ʨʦʟʨʦʙʢʫ ʟ 

ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʥ ̫ʦʦʮʠʪʽʚ ʰʣʷʭʦʤ ʧʝʨʝʥʝʩʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʚ 

ʝʥʫʢʣʝʡʦʚʘʥʠʡ ʜʦʥʦʨʩʴʢʠʡ ʦʦʮʠʪ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʛʦ ʤʝʡʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ ʤʦʞʝ ʚʽʜʙʫʪʠʩʴ ʥʝʨʽʚʥʦʤʽʨʥʝ ʨʦʟʭʦʜʞʝʥʥʷ 

ʭʨʦʤʦʩʦʤ ʤʽʞ ʷʜʨʦʤ ʦʦʮʠʪʘ ʪʘ ʧʝʨʰʠʤ ʧʦʣʷʨʥʠʤ ʪʽʣʦʤ, ʷʢʝ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ 

ʜʦ ʨʽʟʥʦʛʦ ʪʠʧʫ ʘʥʝʫʧʣʦʾʜʽʡ ʫ ʜʚʦʭ ʝʤʙʨʽʦʥʽʚ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟ ʦʜʥʦʛʦ ʦʦʮʠʪʘ.  

ʂʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʦʦʮʠʪʠ ʧʽʩʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʜʘʪʥʽ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʩʚʦʶ ʬʫʥʢʮʽʶ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʦʪʘ ʾʭ ʟʘʧʣʽʜʥʝʥʥʷ ʪʘ ʤʦʨʬʦʢʽʥʝʪʠʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʝʤʙʨʽʦʥʽʚ in vitro ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ. ʏʘʩʪʦʪʘ ʘʥʝʫʧʣʦʾʜʽʡ 

ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʝʤʙʨʽʦʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʜʦʥʦʨʩʴʢʠʭ 

ʦʦʮʠʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʶ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʝʤʙʨʽʦʥʽʚ 

ʧʝʨʝʜ ʾʭ ʧʝʨʝʥʝʩʝʥʥʷʤ ʫ ʧʦʨʦʞʥʠʥʫ ʤʘʪʢʠ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʢʽʣʴʢʽʩʥʽ 

ʭʨʦʤʦʩʦʤʥʽ ʧʦʨʫʰʝʥʥʷ ʽ ʧʝʨʝʥʦʩʠʪʠ ʧʘʮʽʻʥʪʘʤ ʪʽʣʴʢʠ ʛʝʥʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʽ 

ʝʤʙʨʽʦʥʠ ʽ ʦʮʽʥʠʪʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ 

ʛʝʥʝʪʠʯʥʠʡ ʘʧʘʨʘʪ ʦʦʮʠʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʫʯʙʦʚʦʤʫ ʧʨʦʮʝʩʽ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʙʽʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʢʨʽʦʙʽʦʣʦʛʽʾ, ʝʤʙʨʽʦʣʦʛʽʾ, ʤʦʨʬʦʣʦʛʽʾ, ʮʠʪʦʣʦʛʽʾ ʪʘ 

ʛʝʥʝʪʠʢʠ. 

ʇʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ. 

ɺʧʝʨʰʝ ʛʣʠʙʦʢʦ ʜʦʩʣʽʜʞʝʥʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʪʘ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʮʽʥʢʠ 

ʝʢʩʪʨʘ- ʪʘ ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʫ 
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ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʦʮʠʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʝʪʝʥʘ 

ʧʦʜʽʣʫ ʧʝʨʝʜ ʪʘ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʽ ʢʨʠʪʝʨʽʾ ʡʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʫ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʦʮʠʪʽʚ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʢʚʝʥʫʚʘʥʥʷ ʛʝʥʦʤʫ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʘ ʬʣʦʁʨʝʩʮʝʥʪʥʦʾ 

ʛʽʙʨʠʜʠʟʘʮʽʾ in situ ʜʦʚʝʜʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʥʘ ʯʘʩʪʦʪʫ ʘʥʝʫʧʣʦʾʜʽʡ ʝʤʙʨʽʦʥʽʚ, ʷʢʽ ʦʪʨʠʤʘʥ ̔ʟ ʚʽʪʨʠʬʽʢʦʚʘʥʠʭ ʦʦʮʠʪʽʚ. 

ɺʧʝʨʰʝ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʝʥʫʢʣʝʡʦʚʘʥʠʭ ʪʘ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʦʮʠʪ, ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʠʡ ʝʤʙʨʽʦʥ, 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʚʽʪʨʠʬʽʢʘʮʽʷ, ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʩʢʨʠʥʽʥʛ, 

ʘʥʝʫʧʣʦʾʜʽʷ. 

 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ: 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʢʦʨʜʦʥʥʠʭ 

1. ʊʝʤʧʠ ʨʦʟʚʠʪʢʫ ʜʦʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʝʤʙʨʽʦʥʽʚ ʽʟ ʢʦʤʧʣʝʢʩʥʠʤʠ 

ʭʨʦʤʦʩʦʤʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ / ʆ.ɺ. ʏʘʧʣʷ, ʖ.ɺ. ɻʦʥʪʘʨ, ʅ.ʆ. ɹʫʜʝʨʘʮʴʢʘ, ɯ.ɭ. 

ɯʣʴʾʥ, ʅ.ʄ. ɹʽʣʴʢʦ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʅʘʋʂʄɸ. ʉʝʨʽʷ çɹʽʦʣʦʛʽʷè. 2012. 132.  

ʉ. 21ï24.  

2. ɻʦʥʪʘʨʴ ʖ.ɺ., ʀʣʴʠʥ ʀ.ɽ., ɹʫʜʝʨʘʮʢʘʷ ʅ.ɸ.  ʉʚʷʟʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʘʥʦʤʘʣʠʡ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʠ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʵʤʙʨʠʦʥʦʚ.  ɾʠʚʳʝ ʠ ʙʠʦʢʦʩʥʳʝ ʩʠʩʪʝʤʳ. 2014.  

ˉ 8. URL: http://www.jbks.ru/archive/issue-8/article-11. 

3. ɹʫʜʝʨʘʮʴʢʘ ʅ.ʆ., ʇʝʪʨʫʰʢʦ ʄ.ʇ. ʆʦʮʠʪʠ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʝʤʙʨʽʦʥʘʤ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʜʦʧʦʤʽʞʥʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ʇʨʦʙʣʝʤʠ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ. 2016. 26, 

 ̄4. ʉ. 375ï382. DOI: 10.15407/cryo26.04.375. (Scopus). 

4. ɹʫʜʝʨʘʮʴʢʘ ʅ.ʆ., ʇʝʪʨʫʰʢʦ ʄ.ʇ. ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʢʨʠʪʝʨʽʡ ʧʨʦʛʥʦʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ 

ʣʶʜʠʥʠ. Morphologia. 2016. 10, ˉ 4. ʉ. 18ï22.  

http://www.jbks.ru/archive/issue-8/article-11
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5. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ 

ʣʦʢʘʣʽʟʘʮʽʾ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʚ ʦʦʮʠʪʘʭ ʣʶʜʠʥʠ ʜʦ ʪʘ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ / ʅ.ʆ. ɹʫʜʝʨʘʮʴʢʘ, ʖ.ɺ. ɻʦʥʪʘʨ, ɯ.ɭ. ɯʣʴʾʥ, ʄ.ʇ. 

ʇʝʪʨʫʰʢʦ, ʉ.ɺ. ʃʘʚʨʠʥʝʥʢʦ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ 

ʩʧʦʨʪʫ. 2017. 1, ˉ 3. ʉ. 151ï158. 

6. ɹʫʜʝʨʘʮʴʢʘ ʅ.ʆ., ʇʝʪʨʫʰʢʦ ʄ.ʇ. ɻʦʥʪʘʨ ʖ.ɺ. ɻʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʚʽʪʨʠʬʽʢʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʚ ʜʦʥʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʽʩʥʠʢ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 2018. 22, ˉ 3. ʉ. 407ï411. DOI: 10.31393/reports-

vnmedical-2018-22(3)-02. 

7. ʀʥʚʘʛʠʥʘʮʠʷ ʦʦʣʝʤʤʳ ʚ ʥʘʪʠʚʥʳʭ ʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ 

ʦʦʮʠʪʘʭ ʯʝʣʦʚʝʢʘ ʧʨʠ ʠʭ ʦʧʣʦʜʦʪʚʦʨʝʥʠʠ in vitro ʤʝʪʦʜʦʤ ICSI / ʄ.ʇ. 

ʇʝʪʨʫʰʢʦ, ʊ.ɸ. ʖʨʯʫʢ, ʅ.ɸ. ɹʫʜʝʨʘʮʢʘʷ, ɺ.ʀ. ʇʠʥʷʝʚ. ʇʨʦʙʣʝʤʠ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ. 2018. 28, ˉ 3. ʉ.258ï65. 

DOI:10.15407/cryo28.03.258. (Scopus). 

8. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʟʠʛʦʪ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʤʦʨʬʦʣʦʛʽʾ ʽ 

ʧʣʦʾʜʥʦʩʪʽ ʨʘʥʥʽʾ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ / ɯ.ɭ. ɯʣʴʾʥ, ʆ.ɼ. ʅʽʢʽʪʽʥ, ʖ.ɺ. ɻʦʥʪʘʨ, 

ʅ.ʆ. ɹʫʜʝʨʘʮʴʢʘ, ʆ.ʖ. ɺʝʨʣʽʥʩʴʢʠʡ. ʎʠʪʦʣʦʛʽʷ ʽ ʛʝʥʝʪʠʢʘ. 2019. 53, ˉ 3. 

ʉ. 58ï64. (Scopus). 

9. Cryopreservation of incomplete compacted morulae and preliminary 

biopsy of excluded fragments / M. Petrushko, T. Yurchuk, V. Piniaiev, N. 

Buderatska. Zygote. 2019. P. 1-6. DOI: 10.1017/S0967199419000455. 

(IF=1,278). 

ʉʪʘʪʪʽ ʫ ʟʙʽʨʥʠʢʘʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

10. ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʧʝʨʤʘʪʦʛʝʥʝʟʫ ʫ ʯʦʣʦʚʽʢʽʚ, ʱʦ 

ʧʨʦʞʠʚʘʶʪʴ ʥʘ ʨʘʜʽʘʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʪʘ ʢʫʨʮʽʚ / ɻ.ɺ. 

ʉʪʝʬʘʥʦʚʠʯ, ʉ.ɺ. ʂʣʠʤʝʥʢʦ, ʃ.ɺ. ʄʝʭʝʜʘ, ʅ.ʆ. ɹʫʜʝʨʘʮʴʢʘ. ɼʦʩʷʛʥʝʥʥʷ ʽ 

ʧʨʦʙʣʝʤʠ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ. 2012. 3: ʉ.367ï

372. 
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ʇʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

11. ʇʘʪʝʥʪ ˉ119210, ʋʢʨʘʾʥʘ, ʄʇʂ G01N 33/50, G06T 7/155. ɿʘʷʚʣ. 

12.06.2017, ʟ.ʥ. u 2017 05795. ʉʧʦʩʽʙ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ 

ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʚ ʦʦʮʠʪʘʭ ʣʶʜʠʥʠ. ʇʫʙʣ. 11.09.2017. ɹʶʣ. ˉ 17. 

ɿʘʷʚʥʠʢ ʅ.ʆ. ɹʫʜʝʨʘʮʴʢʘ, ʉ.ɺ. ʃʘʚʨʠʥʝʥʢʦ, ʖ.ɺ. ɻʦʥʪʘʨ, ɯ.ɭ. ɯʣʴʾʥ, ʆ.ɯ. 

ʇʘʨʥʠʮʴʢʘ, ʂ.ɯ. ɯʣʴʾʥʘ. 

12. ʇʘʪʝʥʪ ˉ119212, ʋʢʨʘʾʥʘ, ʄʇʂ G01N 33/48, C12N 5/073, C12N 

5/075. ɿʘʷʚʣ. 30.06.2017, ʟ.ʥ. u 2017 06792. ʉʧʦʩʽʙ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ ʥʘ ʬʝʨʪʠʣʽʟʘʮʽʡʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʦʦʮʠʪʘ ʣʶʜʠʥʠ. ʇʫʙʣ. 11.09.2017. ɹʶʣ. ˉ 17. ɿʘʷʚʥʠʢ ʅ.ʆ. ɹʫʜʝʨʘʮʴʢʘ, ʉ.ɺ. 

ʃʘʚʨʠʥʝʥʢʦ, ʖ.ɺ. ɻʦʥʪʘʨ, ɯ.ɭ. ɯʣʴʾʥ, ʆ.ɯ. ʇʘʨʥʠʮʴʢʘ, ʂ.ɯ. ɯʣʴʾʥʘ, ɽ.ɺ. 

ʂʘʧʫʩʪʽʥ, ʖ.ʁ. ɻʝʨʝʚʠʯ. 

13. ʇʘʪʝʥʪ ˉ126713, ʋʢʨʘʾʥʘ, ʄʇʂ C12N 5/073, C12N 5/075, G01N 

33/48. ɿʘʷʚʣ. 03.04.2018, ʟ.ʥ. u 2018 03577. ʉʧʦʩʽʙ ʧʦʜʚʦʻʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʦʦʮʠʪʽʚ ʫ ʮʠʢʣʘʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʞʽʥʦʢ 

ʟ ʥʠʟʴʢʠʤ ʦʚʘʨʽʘʣʴʥʠʤ ʨʝʟʝʨʚʦʤ. ʇʫʙʣ. 25.06.2018. ɹʶʣ. ˉ 12. ɿʘʷʚʥʠʢ ɯ.ɭ. 

ɯʣʴʾʥ, ʅ.ʆ. ɹʫʜʝʨʘʮʴʢʘ, ʖ.ɺ. ɻʦʥʪʘʨ, ʉ.ɺ. ʃʘʚʨʠʥʝʥʢʦ, ʆ.ɯ. ʇʘʨʥʠʮʴʢʘ, ʂ.ɯ. 

ɯʣʴʾʥʘ, ɽ.ɺ. ʂʘʧʫʩʪʽʥ, ʖ.ʁ. ɻʝʨʝʚʠʯ.ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ 

ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

14.  ʏʘʧʣʷ ʆ.ɺ., ɻʦʥʪʘʨʴ ʖ.ɺ., ɹʫʜʝʨʘʮʢʘʷ ʅ.ɸ. ʇʨʝʠʤʧʣʘʥʪʘʮʠʦʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʵʫʧʣʦʠʜʥʳʭ ʵʤʙʨʠʦʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʮʠʢʣʘʭ ʕʂʆ ʫ ʞʝʥʱʠʥ 

ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. ɺ: ʇʨʦʙʣʝʤʠ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ 

ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ: ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥ. ʫʯʘʩʪʶ; 2013 

ʢʚʽʪʝʥʴ 16ï17, ʄ-ʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ, ʅʘʮ. ʤʝʜ. ʘʢʘʜ. 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʽʤ. ʇ. ʃ. ʐʫʧʠʢʘ [ʪʘ ʽʥ.]. ʂʠʾʚ: ʄʝʨʢʴʶʨʽ-ʇʦʜʽʣʣʷ; 

2013. ʉ. 166ï8. 

15.  Trophectoderm re-analysis after preimplantation genetic screening 

(PGS) on blastomeres by FISH as a method of increasing of the diagnosis 

efficiency. J.V. Gontar, N.O. Buderatskaya, I.E. Ilyin, O.I. Parnitskaya, 

E.V.Kapustin, S.V. Lavrynenko. 14th Int. Conf. of the Preimplantation Genetic 
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Diagnosis In: PGDIS 2015 : abstr. book of the Int. Soc.; 2015 May 10ï13, 

Chicago, USA. Chicago; 2015. 32ï3. 

16.  The ratio of aneuploidy in accordance with the preimplantation 

embryonic gender in IVF+PGS cycles. J.V. Gontar, I.E. Ilyin, N.A. Buderatskaya, 

O.I. Parnitskaya, E.V. Kapustin, A.M. Fedota. In: 1st Meeting on Controver. in 

preconc., preimpl. and pren. gen. Diag. CoGEN; 2015 September 25ï27, Paris, 

France. Paris; 2015. 

17.  Effect of Vitrification on Embryos Euploidy Obtained from Thawed 

Oocytes. N.A. Buderatskaya, I.E. Ilyin, J.V.Gontar, S.V.Lavrynenko, O.ɯ. 

Parnitskaya, K.I. Ilyina, E.V. Kapustin, Y.V. Lakhno. 18th International 

Conference on Human Genetics and Genomics. World Academy of Science, 

Engineering and Technology International Journal of Bioengineering and Life 

Sciences. 2016; 3(12). ʈ 31.  

18.  Analysis of the Blastocysts Chromosomal Set Obtained after the Use of 

Donor Oocyte Cytoplasmic Transfer Technology. J.V. Gontar, 

N.A.Buderatskaya, I.E. Ilyin, O.ɯ. Parnitskaya, S.V. Lavrynenko, E.V. Kapustin, 

K.I. Ilyina, Y.V. Lakhno. World Academy of Science, Engineering and Technology 

International Journal of Bioengineering and Life Sciences. 2016; 3(12):ʈ. 190.  

19.  Oocyte meiotic spindle structure gradation and its effect to the quality 

characteristic of the embryos. I.E. Ilyin, J.V. Gontar, N.A. Buderatskaya, O. ʄ. 

Fedota, O.ɯ. Parnitskaya, S.V. Lavrynenko, E.V. Kapustin, K.I. Ilyina, Y.V. 

Lakhno. Annual Meeting of ESHRE In: Abstracts of the 33rd; 2017 July 2ï5, 

Geneva, Switzerland. Geneva; 2017.  

20.  The Structure and Location Gradation of Oocyte Meiotic Spindle and Its 

Relationship to Embryos' Quality and Euploidy. J.V.Gontar, I.E. Ilyin, N.A. 
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SUMMARY  

 

Buderatska N.O. Pre-implantation-genetic screening of embryos after 

vitrification of human oocytes. - Qualifying scientific work on the rights of the 

manuscript. Thesis for a candidate degree in biological sciences (doctor of 

philosophy) in specialty 03.00.19 "Cryobiology" (091 ï Biology). ï Institute of 

Problems of Cryobiology and Cryomedicine of the National Academy of Sciences 

of Ukraine, Kharkiv, 2019. 

The analysis of the survival rate of cryopreserved cultures by human oocyte 

vitrification allowed to establish that (71.7 ± 8.1)% of oocytes retained their 

morphological integrity after heating and (84.0 ± 8.2)% retained their main 

function - the ability to fertilize. The study of morphological characteristics of 

embryos cultured in vitro on the third day of crushing made it possible to find out 

that from freshly released oocytes (87.7 ± 8.2)% of embryos developed, of which 

(69.8 ± 3.5)% were without signs of fragmentation , at the same time, for 

cryopreserved embryos, these indices were 88.4 ± 9.4 and (66.9 ± 4.2)%, 

respectively. On the fifth day of development, the highest number of embryos of 

the highest category developed precisely from cryopreserved oocytes. 

The pre-implantation molecular cytogenetic analysis of cells of the 

trophotoderm has made it possible to determine that preimplantation embryos 

derived from fresh and cryopreserved oocytes are characterized by high genetic 

heterogeneity. FISH analysis of interphase nuclei derived from cells of the 

trophotoderm blastocyst found that euploid (45.9 ± 3.3)% of embryos derived from 

freshly released oocytes and (44.2 ± 4.1)% were from cryopreserved. Among the 

revealed pathologies, the most frequent were regular aneuploidyas. 

The main criteria for assessing the preservation of oocytes after the 

aggressive action of cryopreservation factors are morphological signs of gametes. 

The study of the influence of endo- and exo- cytoplasmic polymorphisms on the 

survival rate and the subsequent chromosomal status of embryos obtained from 

fresh and cryopreserved oocytes made it possible to find out that the survival rate 
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of oocytes with morphological characteristics of the norm variants was more than 

(98.8 ± 8, 1)%. Of these, the stage of blastocyst developed (67,8 ± 2,7)%. The 

morphological anomalies of the first polar body did not affect the fertilization and 

subsequent development of the embryos to the stage of the blastocyst, as the 

frequency of their fertilization and the rate of fragmentation in vitro corresponded 

to the parameters of the group with normal variants. ZP anomalies have different 

effects on oocyte survival. Thus, cells with thick ZP more often degenerated after 

cryopreservation, which was manifested in its destruction. Oocytes with thin ZP 

were characterized by high rates of survival and fertilization. Survival of oocytes 

with vacuoles or cytoplasmic inclusions was (36.2 ± 8.1)%. The results of our 

study allow us to conclude that the effect of this pathology on the cryostatability of 

the oocytes. Presumably, the presence of excess water in vacuoles can have a 

negative effect on the processes of dehydration of oocytes. Oocytes with multiple 

pathology had the lowest survival rate after cryopreservation. In vitro fertilization 

and fragmentation rates were significantly lower than in other study groups. 

After cryopreservation, redistribution of morphological forms of oocytes 

was observed due to the high survival rate of oocytes with normal morphological 

characteristics and the elimination of oocytes with multiple pathology. At the same 

time there was an increase in forms with the pathology of the cytoplasm and 

increased oocytes with defects of the structure of the polar body. 

It was found out that the largest number of aneuploid embryos developed 

from fresh and cryopreserved oocytes was found in a group of oocytes with 

multiple pathologies and dismorphism of the first polar body. 

Taking into account this fact, we have developed criteria for evaluating the 

morphological characteristics and localization of the spindle division with respect 

to the first polar body, and comparative characterization of the state of the meiotic 

spindle of human oocytes prior to and after cryopreservation by means of 

vitrification. The evaluation of the morphological characteristics of the meiotic 

spindle allowed to establish that after cryopreservation, the number of oocytes with 

a compact spindle significantly decreased. So, after cryopreservation in (5.1 ± 
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0.3)% of cases, there were oocytes in which the spindle was not visualized, which 

may indicate its damage. Eggs were found at the stage of telophase II, which were 

(9.6 ± 1.1)%, indicating premature activation of the oocytes. 

It was found that the number of euploid blastocyst positively correlates with 

the morphological characteristics of meiotic spindle. The relationship between the 

location of spindle division and the euploidity of embryos at the stage of blastocyst 

is established. It is shown that morphological characteristics of meiotic spindle of 

euploid embryos have a correlation with the spindle location index (r = 0.36, p = 

0.05). In the group with the morphological characteristics of the spindle and the 

proximity of its location relative to the polar body, the number of euploid embryos 

is believed to increase. 

We found that cryopreserved oocytes with anomalies of the polar body 

revealed severe malignant meiotic spindles immediately after heating. Fertilization 

of oocytes with disorganized spindles can lead to chromosomal aneuploidy and 

termination of embryos development. 

After cryopreservation, the changes in the angle of the meiotic spindle 

location relative to the first polar body were detected. It is shown that after the 

cryopreservation, the indicated angle increases significantly, and in the embryos 

that have evolved from such oocytes, the frequency of aneuploidy increases. 

Thus, the chromosomal status of embryos depends on the quality of the 

meiotic spindle and its location relative to the first polar body, both in the native 

and in the cryopreserved oocytes. 

The paper presents a modern biotechnological design for the reconstruction 

of oocytes by transferring the first polar body to the enucleated donor oocyte. 

Studies have shown that during the first meiotic division, the uneven chromosomal 

difference between the oocyte nucleus and the first polar body may occur, which 

may lead to different types of aneuploidy in two embryos derived from one oocyte. 

Cryopreserved oocytes after reconstitution are capable of restoring their 

function, since the frequency of their fertilization and the characterization of 

morphokinetic development of embryos in vitro do not differ from control. 
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However, the frequency of aneuploidy reconstructed embryos using cryopreserved 

donor oocytes exceeds the control index, which may be due to dysfunctional 

dysfunctional cytoplasmic metabolism due to the effect of cryopreservation 

factors. 

The use of genetic diagnosis of embryos to their transfer to the uterine cavity 

allows for the detection of quantitative chromosomal disorders and transferring to 

patients only genetically normal embryos and retrospectively assess the influence 

of cryopreservation factors on the genetic apparatus of oocytes. 

The results of the work can be recommended for use in the educational 

process in educational institutions for the training of specialists in various fields of 

biology, in particular cryobiology, embryology, morphology, cytology and 

genetics. 

A theoretical and experimental generalization was carried out and a new 

approach to the solution of the problem aimed at improving the methods of 

cryopreservation of human oocytes is presented taking into account the results of 

molecular genetic testing of embryos derived from cryopreserved oocytes. 

Morphological and functional characteristics of fresh and cryopreserved oocytes 

were first studied deeply. A system for evaluating the extraction of 

intracytoplasmic structures is proposed, which can be used as markers of oocyte 

cryosurgical resistance. Based on polarization microscopy, for the first time 

morphofunctional characteristics of meiotic spindle before and after 

cryopreservation were determined, criteria for its evaluation and use as a predictor 

of oocyte cryosurgical resistance were developed. The sequencing of the new 

generation genome and fluorescence hybridization in situ demonstrated the 

absence of the influence of cryopreservation factors on the frequency of 

aneuploidy embryos obtained from vitrified oocytes. The influence of 

cryopreservation factors on the viability of enucleated and reconstructed donor 

oocytes was first studied. 

Key words: oocyte, preimplantation embryo, cryopreservation, vitrification, 

preimplantation-genetic scrining, aneuploidy. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ASRM ʘʤʝʨʠʢʘʥʩʴʢʘ ʩʧʽʣʴʥʦʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ 

BRCA ʣʶʜʩʴʢʠʡ ʛʝʥ-ʩʫʧʨʝʩʦʨ ʧʫʭʣʠʥ (ʦʬʽʮʽʡʥʘ ʥʘʟʚʘ çbreast cancer») 

DIC ʜʠʬʝʨʝʥʮʽʡʥʦ-ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʡ ʢʦʥʪʨʘʩʪ 

ESHRE ɭʚʨʦʧʝʡʩʴʢʘ ʩʧʽʣʴʥʦʪʘ ʨʝʧʨʦʜʫʢʮʽʾ ʣʶʜʠʥʠ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ  

FISH ʬʣʶʦʨʝʩʮʝʥʪʥʘ ʛʽʙʨʠʜʽʟʘʮʽʷ in situ 

GnRH ʛʦʥʘʜʦʪʨʦʧʽʥ ʨʝʣʽʟʠʥʛ ʛʦʨʤʦʥ 

GV germinal vesicle ï ʟʘʨʦʜʢʦʚʠʡ ʧʫʭʠʨʝʮʴ 

ICSI ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʽʥô̒ ʢʮʽʷ ʩʧʝʨʤʘʪʦʟʦʾʜʘ ʚ ʦʦʮʠʪ 

n̔ vitro ʧʦʟʘ ʞʠʚʠʤ ʦʨʛʘʥʽʟʤʦʤ 

ʄɯɯ ʤʝʪʘʬʘʟʘ ʜʨʫʛʦʛʦ ʤʝʡʦʟʫ 

ʄɯ ʤʝʪʘʬʘʟʘ ʧʝʨʰʦʛʦ ʤʝʡʦʟʫ 

NP-40 ʥʦʥ̔ʣ ʬʝʥʦʢʩʽʧʦʣʽʝʪʦʢʩʠʣʝʪʘʥʦʣ 

SSC ʩʦʣʴʦʚʠʡ ʨʦʟʯʠʥ ʢʠʩʣʦʛʦ ʥʘʪʨʽʶ 

TORCH ʢʦʤʧʣʝʢʩ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʚʽʜ ʚʘʛʽʪʥʦʾ 

ʞʽʥʢʠ ʜʦ ʧʣʦʜʫ 

ZP Zona pellucida ï ʚʽʪʝʣʽʥʦʚʘ ʦʙʦʣʦʥʢʘ 

ɺɯʃ ʚʽʨʫʩ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʣʶʜʠʥʠ 

ɺʂʄ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ ʤʘʩʘ 

ɼʈʊ  ʜʦʧʦʤʽʞʥʽ ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ɼʄʉʆ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʫ 

ɼʅʂ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ 

ɽɻ ʝʪʠʣʝʥʛʣʽʢʦʣʴ 

ɽʊ ʝʤʙʨʽʦʪʨʘʥʩʬʝʨ 

ɽʂɿ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʝ ʟʘʧʣʽʜʥʝʥʥʷ 

ɽʇʈ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ 

ɽʌʈ ʝʧʽʜʝʨʤʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʂʇ ʢʨʽʦʧʨʦʪʝʢʪʦʨ 
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ʣʍɻ ʣʶʜʩʴʢʠʡ ʭʦʨʽʦʥʽʯʥʠʡ ʛʦʥʘʜʦʪʨʦʧʽʥ 

ʄʆ ʤʽʞʥʘʨʦʜʥʘ ʦʜʠʥʠʮʷ 

ʄʢʣ ʄʽʢʨʦʣʽʪʨ 

ʆʂʂï

ʢʦʤʧʣʝʢʩ 

ʦʦʮʠʪïʢʦʨʦʥʘïʢʫʤʫʣʶʩʥʠʡ ʢʦʤʧʣʝʢʩ 

ʈɸ ʨʽʜʢʠʡ ʘʟʦʪ 

ʇɻɼ ʧʝʨʝʜʽʤʧʣʘʪʘʮʽʡʥʦ- ʛʝʥʝʪʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ 

ʇɻʉ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ- ʛʝʥʝʪʠʯʥʠʡ ʩʢʨʠʥʽʥʛ 

ʇɼ ʧʨʦʧʘʥʜʽʦʣ 

ʇʊ ʧʦʣʷʨʥʝ ʪʽʣʦ 

ʇɽ ʧʝʨʝʥʝʩʝʥʥʷ ʝʤʙʨʽʦʥʽʚ 

ʉʅɯɼ ʩʠʥʜʨʦʤ ʽʤʫʥʦʜʝʬʽʮʠʪʫ 

ʊɽ ʪʨʦʬʝʢʪʦʜʝʨʤʘ 

ʋɿɼ ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ 

ʌʈ ʬʦʣʽʢʫʣʷʨʥʘ ʨʽʜʠʥʘ 

ʌʈʪ ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʌʉɻ ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʠʡ ʛʦʨʤʦʥ 

ʍɸ ʭʨʦʤʦʩʦʤʥʘ ʘʥʦʤʘʣʽʷ 

ʎʆʄ ʮʝʥʪʨ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʢʨʦʪʨʫʙʦʯʦʢ 
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ɺʉʊʋʇ 

 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʥʠʞʝʥʥʷ ʜʝʤʦʛʨʘʬʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ɭʚʨʦʧʽ ʧʽʜʚʠʱʫʻ ʟʥʘʯʫʱʽʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚô̫  ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʩʝʣʝʥʥʷ [1]. ʇʨʦʛʨʝʩ ʫ ʣʽʢʫʚʘʥʥʽ ʙʝʟʧʣʽʜʜʷ ʩʪʘʚ 

ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʥʶ ʫʥʽʢʘʣʴʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʨʽʦʪʝʭʥʦʣʦʛʽʡ [2]. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʟʫʤʦʚʣʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʙʫʜʦʚʠ, ʘ ʩʘʤʝ: ʚʝʣʠʢʠʤ 

ʨʦʟʤʽʨʦʤ, ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʦʜʠ, ʥʘʷʚʥʽʩʪʶ ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʦʾ ʦʙʦʣʦʥʢʠ ï 

Zona pellucida (ZP) ʪʘ ʥʠʟʴʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʜʦ ʦʙôʻʤʫ 

ʢʣʽʪʠʥʠ [3]. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ. 

ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʙʘʥʢʠ, ʟʦʢʨʝʤʘ ʩʪʚʦʨʝʥʽ ʜʣʷ ʜʦʥʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤ, 

ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʫ ʟʚô̫ ʟʢʫ ʟ ʙʘʞʘʥʥʷʤ ʧʘʨʠ ʩʪʘʪʠ ʙʘʪʴʢʘʤʠ ʚ 

ʙʽʣʴʰ ʧʽʟʥʴʦʤʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʽʮʽ [4, 5]. ʇʘʮʽʻʥʪʘʤ ʛʘʨʘʥʪʫʻʪʴʩʷ 

ʙʽʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʥʦʨʩʴʢʠʭ ʛʘʤʝʪ ʰʣʷʭʦʤ ʜʦʪʨʠʤʘʥʥʷ 

ʢʘʨʘʥʪʠʥʫ ʟ ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʽʥʬʽʢʫʚʘʥʥʷ ɺɯʃ, ʛʝʧʘʪʠʪʦʤ ʪʘ ʽʥʰʠʤʠ 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ. ʈʝʧʨʦʜʫʢʪʠʚʥʽ 

ʢʣʽʪʠʥʠ ʟʘʤʦʨʦʞʫʶʪʴʩʷ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʜʦʥʦʨ 

ʧʨʦʭʦʜʠʪʴ ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥ.̫ 

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʧʦʤʽʞʥʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɼʈʊ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʷʤʽʚ 

ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʰʠʨʦʢʝ ʧʨʘʢʪʠʯʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʙʝʟʧʣʽʜʜʷ [2, 6]. ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʦʦʮʠʪʽʚ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʬʝʨʪʠʣʴʥʦʩʪʽ ʧʝʨʝʜ ʭʽʨʫʨʛʽʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʟ 

ʧʨʠʚʦʜʫ ʚʠʜʘʣʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ; ʧʦʯʘʪʢʦʤ ʭʽʤʽʦ- ʯʠ ʨʘʜʽʦʪʝʨʘʧʽʾ 

ʫ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʦʢ ʤʦʣʦʜʰʦʛʦ ʘʙʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ; ʧʨʠ 

ʧʝʨʝʜʯʘʩʥʦʤʫ ʚʠʩʥʘʞʝʥʥʽ ʷʻʯʥʠʢʽʚ ʩʧʦʥʫʢʘʣʘ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 
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ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʞʽʥʦʯʠʭ 

ʩʪʘʪʝʚʠʭ ʢʣʽʪʠʥ [7, 8].  

ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʧʦʣʽʤʦʨʬʥʠʭ ʚʘʨʽʘʥʪʽʚ ʜʝʷʢʠʭ ʛʝʥʽʚ, ʟʦʢʨʝʤʘ ʤʫʪʘʮʽʾ ʫ 

ʣʶʜʩʴʢʦʤʫ ʛʝʥ̔-ʩʫʧʨʝʩʦʨ̔ ʧʫʭʣʠʥ (BRCA), ʷʢʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʚʠʩʦʢʠʤ 

ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʨʘʢʫ ʷʻʯʥʠʢʽʚ ʧʘʮʽʻʥʪʘʤ ʧʦʢʘʟʘʥʘ ʧʨʦʬʽʣʘʢʪʠʯʥʘ 

ʩʘʣʴʧʽʥʛʦʦʬʦʨʝʢʪʦʤʽʷ [9]. ʈʘʮʽʦʥʘʣʴʥʘ ʪʘʢʪʠʢʘ ʚʝʜʝʥʥʷ ʪʘʢʠʭ ʧʘʮʽʻʥʪʦʢ  

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʧʝʨʝʜ ʦʧʝʨʘʪʠʚʥʠʤ ʚʪʨʫʯʘʥʥʷʤ. 

ɺʯʘʩʥʦ ʜʽʘʛʥʦʩʪʦʚʘʥʽ ʛʝʥʝʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʥʝʩʫʪʴ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʥʜʨʦʤʫ ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʷʻʯʥʠʢʽʚ (ʤʦʟʘʾʯʥʘ ʬʦʨʤʘ 

ʩʠʥʜʨʦʤʫ ʐʝʨʝʰʝʚʩʴʢʦʛʦïʊʝʨʥʝʨʘ, ʜʝʣʝʮʽʾ ʍ ʭʨʦʤʦʩʦʤʠ, ʧʨʝʤʫʪʘʮʽʷ ʍ 

ʣʘʤʢʦʾ ʭʨʦʤʦʩʦʤʠ), ʟʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʢʨʽʦʪʝʭʥʦʣʦʛʽʷʤ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʠʤ ʤʝʪʦʜʘʤ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʟʙʝʨʝʛʪʠ ʦʦʮʠʪʠ ʪʘʢʠʭ ʞʽʥʦʢ ʽ ʥʘʜʘʣʽ ʧʨʦʚʝʩʪʠ ʩʝʣʝʢʮʽʶ ʝʤʙʨʽʦʥʘ ʜʣʷ 

ʥʘʨʦʜʞʝʥʥʷ ʟʜʦʨʦʚʦʾ ʜʠʪʠʥʠ [10, 11]. ɽʥʜʦʤʝʪʨʽʦʟ ʻ ʚʽʜʦʤʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ 

ʣʽʢʫʚʘʥʥʽ ʙʝʟʧʣʽʜʜʷ  ʟô̫ ʩʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʚʧʣʠʚʫ ʝʥʜʦʤʝʪʨʽʶ ʥʘ ʦʚʘʨʽʘʣʴʥʠʡ 

ʨʝʟʝʨʚ [12, 13]. ɼʣʷ ʪʘʢʠʭ ʧʘʮʽʻʥʪʦʢ ʥʝʦʙʭʽʜʥʠʤ ʻ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ 

ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ.  

ɺʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʻ ʚʽʜʩʪʨʦʯʝʥʝ ʤʘʪʝʨʠʥʩʪʚʦ, ʧʨʠ ʷʢʦʤʫ 

ʛʘʤʝʪʠ ʢʨʽʦʢʦʥʩʝʨʚʫʶʪʴ ʫ ʨʘʥʥʴʦʤʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʽʮʽ ʞʽʥʢʠ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʬʝʨʪʠʣʴʥʦʩʪʽ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʧʝʨʽʦʜ 

ʞʠʪʪʷ ʜʣʷ ʤʘʪʝʨʠʥʩʪʚʘ [3, 14, 15]. ɿʘʤʦʨʦʞʫʚʘʥʥʷ ʩʪʘʪʝʚʠʭ ʢʣʽʪʠʥ ʜʦʟʚʦʣʷʻ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʦʦʮʠʪʠ ʫ ʞʽʥʦʢ ʟ ʥʠʟʴʢʠʤ ʦʚʘʨʽʘʣʴʥʠʤ ʨʝʟʝʨʚʦʤ [16].  

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʦʮʠʪʽʚ ʻ 

ʥʝʦʧʪʠʤʘʣʴʥʠʤʠ ʘʙʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʛʘʤʝʪʠ ʚʠʯʝʨʧʘʥʘ, 

ʧʘʮʽʻʥʪʢʘʤ ʧʦʢʘʟʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ɼʈʊ ʟ ʜʦʥʘʮʽʻʶ ʷʡʮʝʢʣʽʪʠʥ [17, 18]. 

ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʝ ʟʙʝʨʝʞʝʥʥʷ ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ 

ʧʦʜʨʫʞʥʽʭ ʧʘʨ, ʷʢʽ ʧʣʘʥʫʶʪʴ ʩʪʘʪʠ ʙʘʪʴʢʘʤʠ ʚ ʙʽʣʴʰ ʧʽʟʥʴʦʤʫ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʽʮʽ [19].  

ɼʦʥʦʨʩʴʢʽ ʛʘʤʝʪʠ ʟʙʝʨʽʛʘʶʪʴ ʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʙʘʥʢʘʭ ʧʨʦʪʷʛʦʤ 

ʝhʩʪʠ ʤʽʩʷʮʽʚ ʽ ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʘ ʽ ʦʪʨʠʤʘʥʥʷ 
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ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʾʭ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʙʘʥʢʠ ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ, ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʩʧʨʦʱʝʥʥʷ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʮʠʢʣʽʚ ʜʦʥʦʨ-ʨʝʮʠʧʽʻʥʪ, ʘʣʝ ʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʪʦʧʣʘʟʤʠ 

ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ ʫ ʥʦʚʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʥʘʧʨʷʤʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ï 

ʧʝʨʝʥʦʩʫ ʷʜʝʨ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [20]. 

ɿʘʚʜʷʢʠ ʜʦʩʷʛʥʝʥʥʷʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʪʘ ʜʠʥʘʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ 

ʣʽʢʫʚʘʥʥʷ ʙʝʟʧʣʽʜʜʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʩʪʘʣʦ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ɼʈʊ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʜʦʥʘʮʽʡʥʠʭ 

ʧʨʦʛʨʘʤʘʭ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ ʪʽʣʴʢʠ ʟʙʝʨʝʞʝʥʥʷ ʾʭ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘʣʝ ʡ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʥʝʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ. ʌʘʢʪʦʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʛʝʥʦʤ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʽʪʠʥ ʪʘ ʝʤʙʨʽʦʥʽʚ [21]. ɺʪʽʣʝʥʥʷ ʤʝʪʦʜʠʢʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʫ ʩʪʘʥʜʘʨʪʥʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʧʦʚʠʥʥʦ 

ʧʝʨʝʜʫʚʘʪʠ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʾʭ ʛʝʥʝʪʠʯʥʠʡ 

ʘʧʘʨʘʪ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ 

ʛʝʥʝʪʠʯʥʠʡ ʘʧʘʨʘʪ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʽʪʠʥ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ 

ʥʘʧʨʷʤʦʤ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʻ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʦʦʮʠʪ ʤʘʻ 

ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚʦʜʠ, ʢʣʽʪʠʥʥʽ ʦʨʛʘʥʝʣʠ ʪʘ ʥʠʟʴʢʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʜʦ ʦʙô̒ ʤʫ [22]. ɿʨʽʣʽ ʦʦʮʠʪʠ ʥʘ ʩʪʘʜʽʾ 

ʤʝʪʘʬʘʟʘ ɯɯ ʤʘʶʪʴ ʥʘʷʚʥʝ ʚʝʨʝʪʝʥʦ ʧʦʜʽʣʫ, ʷʢʝ ʻ ʯʫʪʣʠʚʠʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʢʦʣʠʚʘʥʴ [23] ʪʘ ʟʜʘʪʥʝ ʜʝʧʦʣʽʤʝʨʠʟʫʚʘʪʠʩʷ ʚ ʫʤʦʚʘʭ ʥʝʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ ʡʦʛʦ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ʻ ʦʙʤʝʞʝʥʦʶ [24]. ʄʦʞʣʠʚʦ, ʱʦ ʧʽʜ 

ʯʘʩ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʪʘ ʨʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʚʟʘʤ̒ʦʟʚô̫ ʟʦʢ ʤʽʞ ʭʨʦʤʦʩʦʤʘʤʠ ʪʘ 

ʥʠʪʢʘʤʠ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ. ʊʘʢʽ ʟʤʽʥʠ, ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ, 

ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʘʥʝʫʧʣʦʾʜʽʾ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʥʝ ʥʘ 

ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʫ [25]. 
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ɸʥʝʫʧʣʦʾʜʽʾ ʫ ʛʘʤʝʪʘʭ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʨʫʰʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʤʦʨʬʦʢʽʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʤʙʨʽʦʥʽʚ [26]. ɻʨʫʙʽ 

ʭʨʦʤʦʩʦʤʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʥʝ ʩʫʤʽʩʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʝʤʙʨʽʦʛʝʥʝʟʦʤ, ʽ ʟʫʤʦʚʣʶʶʪʴ ʨʘʥʥʻ ʙʣʦʢʫʚʘʥʥʷ ʧʦʜʽʣʫ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʢʣʽʪʠʥ 

ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʽʤʧʣʘʥʪʘʮʽʾ ʝʤʙʨʽʦʥʽʚ ʫ ʧʦʨʦʞʥʠʥʽ ʤʘʪʢʠ [27].  

ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʢʨʦ̔ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʭʨʦʤʦʩʦʤʥʠʡ 

ʘʧʘʨʘʪ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʻ ʘʢʪʫʘʣʥɹʠʤ. 

ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʪʝʨʝʥʘʭ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʥʝʤʘʻ 

ʜʘʥʠʭ ʱʦʜʦ ʯʘʩʪʦʪʠ ʥʝʨʦʟʭʦʜʞʝʥʥʷ ʭʨʦʤʦʩʦʤ ʨʘʥʥʽʭ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʨʦʟʤʦʨʦʞʝʥʠʭ ʦʦʮʠʪʽʚ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʯʝʨʝʟ 

ʧʦʧʫʣʷʮʽʡʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʽ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʘʛʘʣʴʥʠʤ ʩʪʘʥʦʤ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ [28, 29].  

ɿʚô̫ ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʚʽʜʦʤʯʠʭ ʅɼʈ ʚʽʜʜʽʣʫ ʢʨʽʦʙʽʦʣʦʛʽʾ 

ʩʠʩʪʝʤ ʨʝʧʨʦʜʫʢʮʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ 2.2.6.58 çɺʠʚʯʝʥʥʷ ʟʤʽʥ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʢʣʽʪʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ  

0111U001197) ʪʘ 2.2.6.108 çɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʧʨʠ ʚʽʪʨʠʬʽʢʘʮʽʾ ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ 

ʢʣʽʪʠʥ ʪʘ ʝʤʙʨʽʦʥʽʚè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ  0116U003498). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ  ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʠ 

ʢʽʣʴʢʽʩʥʠʭ ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʦʤʘʣʽʡ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ, 

ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʽʟ ʨʽʟʥʠʤʠ 

ʚʠʭʽʜʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʥʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʾʭ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʝʫʧʣʦʾʜʥʦʩʪʽ 

ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ ʝʤʙʨʽʦʥʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ ʥʝʨʦʟʭʦʜʞʝʥʥʷ ʭʨʦʤʦʩʦʤ  ʝʤʙʨʽʦʥʽʚ, ʷʢʽ 

ʨʦʟʚʠʥʫʣʠʩʷ in vitro ʟʽ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʪʘ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ.  
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2. ɺʩʪʘʥʦʚʠʪʠ ʯʘʩʪʦʪʫ ʚʠʞʠʚʘʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʽʟ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʝʢʩʪʨʘ- ʪʘ ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʧʨʦʚʝʩʪʠ 

ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʩʢʨʠʥʽʥʛ ʨʽʚʥʷ ʘʥʝʫʧʣʦʾʜʽʡ ʩʝʨʝʜ ʝʤʙʨʽʦʥʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʽʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʟ ʚʠʟʥʘʯʝʥʠʤ ʜʠʟʤʦʨʬʽʟʤʦʤ. 

3. ɿôʷʩʫʚʘʪʠ ʯʘʩʪʦʪʫ ʚʠʞʠʚʘʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʤʝʡʦʪʠʯʥʦʛʦ 

ʚʝʨʝʪʝʥʘ ʪʘ ʧʨʦʚʝʩʪʠ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʩʢʨʠʥʽʥʛ ʢʽʣʴʢʽʩʥʠʭ 

ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʦʤʘʣʽʡ ʩʝʨʝʜ  ʦʪʨʠʤʘʥʠʭ ʝʤʙʨʽʦʥʽʚ. 

4. ʈʦʟʨʦʙʠʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʦʮʠʪʽʚ ʪʘ 

ʝʫʧʣʦʾʜʥʦʩʪʽ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʦʩʥʦʚʽ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʦʦʮʠʪʽʚ. 

5. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʥʝʨʦʟʭʦʜʞʝʥʥʷ ʭʨʦʤʦʩʦʤ 

ʝʤʙʨʽʦʥʽʚ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʦʦʮʠʪʽʚ (ʟʘʤʽʱʝʥʥʷ 

ʛʝʥʦʤʫ ʦʦʮʠʪʘ ʜʦʥʦʨʘ ʥʘ ʧʝʨʰʝ ʧʦʣʷʨʥʝ ʪʽʣʦ ʦʦʮʠʪʘ ʨʝʮʠʧʽʻʥʪʢʠ). 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʤʽʥʘ ʭʨʦʤʦʩʦʤʥʦʛʦ ʩʪʘʪʫʩʫ 

ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ, ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ 

ʦʦʮʠʪʽʚ, ʥʘ ʷʢʽ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʚʧʣʠʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʽʚʝʥʴ ʘʥʝʫʧʣʦʾʜʥʦʩʪʽ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʠʭ 

ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʤʝʪʦʜʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʇʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʩʢʨʠʥʽʥʛ 

ʝʤʙʨʽʦʥʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ; ʯʘʩʪʦʪʫ ʟʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʽʚ ʪʘ 

ʤʦʨʬʦʢʽʥʝʪʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʽʚ ʚʠʚʯʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ; 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʩʚʽʪʣʦʚʦʾ, ʢʦʥʬʦʢʘʣʴʥʦʾ, ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʪʘ 

ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ; ʢʨʽʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʦ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʨʠʪʝʨʽʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʝʢʩʪʨʘ- ʪʘ 

ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʦʦʮʠʪʽʚ. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʩʢʨʠʥʽʥʛ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ 

ʛʝʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ 

ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʪʘ ʚʽʪʨʠʬʽʢʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʘ ʬʣʶʦʨʝʩʮʝʥʪʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ in situ 

ʜʦʚʝʜʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ 

ʭʨʦʤʦʩʦʤʥʠʡ ʥʘʙʽʨ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʚʽʪʨʠʬʽʢʦʚʘʥʠʭ ʦʦʮʠʪʽʚ. ɯʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʣʦʢʘʣʽʟʘʮʽʶ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʪʘ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ, ʪʘ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʧʦʨʽʚʥʷʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʦʮʠʪʽʚ. 

ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʨʽʚʝʥʴ ʝʫʧʣʦʾʜʥʦʩʪʽ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ 

ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʦʦʮʠʪʘ 

ʨʝʮʠʧʽʻʥʪʢʠ ʜʦ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʦʛʦ ʝʥʫʢʣʝʡʦʚʘʥʦʛʦ ʦʦʮʠʪʘ ʜʦʥʦʨʘ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʽ ʦʦʮʠʪʠ ʟʙʝʨʽʛʘʶʪʴ ʩʚʽʡ ʬʝʨʪʠʣʽʟʘʮʽʡʥʠʡ 

ʧʦʪʝʥʮʽʘʣ. ʄʦʨʬʦʢʽʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʚʠʪʢʫ ʪʘ ʭʨʦʤʦʩʦʤʥʠʡ ʥʘʙʽʨ 

ʝʤʙʨʽʦʥʽʚ, ʫʪʚʦʨʝʥʠʭ ʧʽʩʣʷ ʾʭ ʟʘʧʣʽʜʥʝʥʥʷ, ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʪʨʘ- ʪʘ 

ʝʢʩʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʦʦʮʠʪʽʚ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ 

ʣʦʢʘʣʽʟʘʮʽʾ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʞʽʥʦʯʠʭ ʛʘʤʝʪ. ɺʠʚʯʝʥʦ ʯʘʩʪʦʪʫ ʘʥʝʫʧʣʦʾʜʽʡ 

ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ ʝʤʙʨʽʦʥʽʚ, ʷʢʽ ʨʦʟʚʠʥʫʣʠʩʷ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʷʢ ʜʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ 

ʢʨʽʦʙʽʦʣʦʛʽʾ, ʪʘʢ ʽ ʜʣʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ 

ʟʙʝʨʝʞʝʥʥʷ ʬʝʨʪʠʣʴʥʦʩʪʽ ʧʘʮʽʻʥʪʦʢ. 
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ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʧʝʨʝʥʝʩʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʟ ʦʦʮʠʪʘ 

ʨʝʮʠʧʽʻʥʪʢʠ ʜʦ ʝʥʫʢʣʝʡʦʚʘʥʦʛʦ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʦʛʦ ʜʦʥʦʨʩʴʢʦʛʦ ʦʦʮʠʪʫ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʷʜʝʨʥʠʡ ʛʝʥʦʪʠʧ ʦʦʮʠʪʫ ʧʘʮʽʻʥʪʢʠ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʯʘʩʪʦʪʫ ʥʘʩʪʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ʜʠʟʤʦʨʬʽʟʤʦʤ ʦʦʮʠʪʽʚ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʪʘ 

ʦʨʠʛʽʥʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ. ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʧʦʰʫʢ, ʩʧʽʣʴʥʦ ʽʟ ʢʝʨʽʚʥʠʢʦʤ ʚʠʟʥʘʯʝʥʽ ʤʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ 

ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ. ɿʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʦʜʝʨʞʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʫʩʽʭ ʨʦʟʜʽʣʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʨʦʚʝʜʝʥʠʡ ʾʭ ʧʝʨʚʠʥʥʠʡ ʘʥʘʣʽʟ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ. ʉʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʟʜʽʡʩʥʝʥʦ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʪʘʪʦʯʥʽ ʚʠʩʥʦʚʢʠ. ʉʧʽʚʘʚʪʦʨʠ 

ʧʫʙʣʽʢʘʮʽʡ: ɻʦʥʪʘʨ ʖ.ɺ., ɯʣʴʾʥ ɯ.ɭ., ʃʘʚʨʠʥʝʥʢʦ ʉ.ɺ., ʇʘʨʥʠʮʴʢʘ ʆ.ɯ., 

ɻʝʨʝʚʠʯ ʖ.ʁ., ʂʘʧʫʩʪʽʥ ɭ.ɺ., ʗʨʦʰʠʢ ʄ.ɯ., ɺʝʨʣʽʥʩʴʢʠʡ ʆ.ʖ., ɯʣʴʾʥʘ ʂ.ɯ., 

ʂʘʟʘʯʢʦʚʘ ʅ.ɯ., ʈʠʰʢʦʚʘ ʅ.ɺ., ʃʘʭʥʦ ʗ.ɺ., ʇʝʪʨʫʰʢʦ ʄ.ʇ., ʖʨʯʫʢ ʊ.ʆ., 

ʇʽʥʷʻʚ ɺ.ɯ. ʥʘʜʘʣʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫ ʧʽʜʪʨʠʤʢʫ ʘʙʦ ʜʦʧʦʤʦʛʫ ʫ ʚʠʢʦʥʘʥʥʽ 

ʦʢʨʝʤʠʭ ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ.  

ʋ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʨʦʙʦʪʘʭ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ʧʦʣʷʛʘʻ:  

ï ʫ ʨʦʙʦʪʘʭ [30ï36] ï ʜʠʩʝʨʪʘʥʪʦʤ ʧʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ 

ʦʦʮʠʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʯʘʩʪʦʪʫ ʾʭ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ; ʦʮʽʥʝʥʦ 

ʤʦʨʬʦʢʽʥʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʤʙʨʽʦʥʽʚ, ʷʢʽ ʨʦʟʚʠʥʫʣʠʩʷ in vitro; ʩʪʚʦʨʝʥʦ 

ʙʘʟʫ ʜʘʥʠʭ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʚʝʜʝʥʦ ʾʭ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ, ʥʘʧʠʩʘʥʽ ʪʘ ʦʬʦʨʤʣʝʥʽ ʤʘʪʝʨʽʘʣʠ 

ʩʪʘʪʝʡ ʪʘ ʪʝʟ;  

ï ʫ ʨʦʙʦʪʘʭ [37ï48] ï ʜʠʩʝʨʪʘʥʪʦʤ ʧʨʦʚʝʜʝʥʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ, 

ʚʠʢʦʥʘʥʦ ʝʤʙʨʽʦʣʦʛʽʯʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ, 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʝʨʚʠʥʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʩʬʦʨʤʫʣʶʚʘʥʦ ʚʠʩʥʦʚʢʠ ʨʦʙʦʪʠ, 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʤʘʪʝʨʽʘʣʠ ʜʦ ʜʨʫʢʫ;  
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ï ʫ ʨʦʙʦʪʘʭ [49ï55] ï ʜʠʩʝʨʪʘʥʪʦʤ ʩʧʣʘʥʦʚʘʥʦ ʭʽʜ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʨʦʟʨʦʙʣʝʥʦ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ, ʧʨʦʚʝʜʝʥʦ 

ʝʤʙʨʽʦʣʦʛʽʯʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʱʦʜʦ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʤʘʪʝʨʽʘʣʠ ʜʦ ʜʨʫʢʫ; 

ï ʫ ʨʦʙʦʪʘʭ [56ï60] ï ʧʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʾʭ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʝʥʫʢʣʝʘʮʽʶ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʚ 

ʦʦʮʠʪ, ʟʜʽʡʩʥʝʥʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʤʦʨʬʦʢʽʥʝʪʠʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʝʤʙʨʽʦʥʽʚ, 

ʦʙʛʦʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʪʘ ʥʘʧʠʩʘʥʦ 

ʩʪʘʪʽ ʪʘ ʪʝʟʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ: ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʨʦʙʣʝʤʠ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ 

ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫè (ʂʠʾʚ, 2013 ʨ.); ʤʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ ç1st Meeting 

on Controversies in preconception, preimplantation and prenatal genetic diagnosis: 

How will genetics technology drive the future?» (ʇʘʨʠʞ, ʌʨʘʥʮʽʷ, 2015 ʨ.); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝè (ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ, 2016 ʨ.); XVIII ï 

ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çHuman Genetics and Genomicsè (ʈʠʤ, ɯʪʘʣʽʷ, 

2016 ʨ.); 14th, 16th «International Conferens of the Preimplantation Genetic 

Diagnosisè (ʏʽʢʘʛʦ, ʉʐɸ, 2015 ʨ.; ɺʘʣʝʥʩʽʷ, ɯʩʧʘʥʽʷ, 2017ʨ.); ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʨʦʙʦʪʫ ʝʤʙʨʽʦʣʦʛʽʯʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾè (ʂʠʾʚ, 2017 ʨ.); ʍɯVï ʍVI ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʬʘʭʽʚʮʽʚ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ 

ʤʝʜʠʮʠʥʠè (ʍʘʨʢʽʚ, 2017ï2019 ʨʨ.); 41-ʡ ʪʘ 42-ʡ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ «ʍʦʣʦʜ ʚ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʽ. ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʢʨʽʦʙʽʦʣʦʛʽʾ, ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ» (ʍʘʨʢʽʚ, 2017 ï 2018 ʨʨ.); 

ʤ̔ ʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʘ ʨʝʧʨʦʜʫʢʪʦʣʦʛʽʷ: ʚʽʜ ʥʘʫʢʦʚʠʭ ʚʽʜʢʨʠʪʪʽʚ 

ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʚʧʨʦʚʘʜʞʝʥʴè (ʂʠʾʚ, 2017 ʨ.); 7ï10 ʟʘʩʽʜʘʥʥʷʭ ʫʢʨʘʾʥʩʴʢʦʾ 

ʩʧʽʣʢʠ ʝʤʙʨʽʦʣʦʛʽʚ çEffective ART clinic: fruitful collaboration of expert», 



 29 

çʂʣʽʥʽʯʥʘ ʝʤʙʨʽʦʣʦʛʽʷ ï ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʨʽʦʨʽʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫè, 

çModern reproductive technologies: quality, efficiency and safityè (ʂʠʾʚ, 2015 ʨ.; 

ʃʴʚʽʚ, 2016; ʂʠʾʚ, 2018 ʨ.); çThe 4th Biomarker meeting in personalized 

reproductive medicineè (ɺʘʣʝʥʩʽʷ, ɯʩʧʘʥʽʷ, 2018 ʨ.); 33th, 34th «Annual Meeting 

of the European Society of Human Reproduction and Embryologyè (ɾʝʥʝʚʘ, 

ʐʚʝʡʮʘʨʽʷ, 2017 ʨ.; ɹʘʨʩʝʣʦʥʘ, ɯʩʧʘʥʽʷ, 2018 ʨ.); çThe SSTH annual meeting of 

the society for cryobiology ñCryo 2018òè (ʄʘʜʨʽʜ, ɯʩʧʘʥʽʷ, 2018 ʨ.); 

ʤ̔ ʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʚʽʪʨʠʬʽʢʘʮʽʾ 

ʚ ʣʽʢʫʚʘʥʥʽ ʙʝʟʧʣʽʜʜʷè (ʂʠʾʚ, 2018 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 31 

ʥʘʫʢʦʚʫ ʧʨʘʮʶ, ʟ ʷʢʠʭ 10 ʩʪʘʪʝʡ (1 ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, 

2 ï ʫ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʪʘ 7 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ (ʟ ʥʠʭ 3 ʚʢʣʶʯʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ 

Scopus)), 3 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ʪʘ 18 ʧʫʙʣʽʢʘʮʽʡ ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʛʨʝʩʽʚ ʪʘ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʆʙôʻʤ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʚʠʢʣʘʜʝʥʽ ʥʘ 155 ʩʪʦʨʽʥʢʘʭ 

ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ 23 ʩʪʦʨʽʥʢʠ ï ʮʠʪʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. ʈʦʙʦʪʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʦʧʠʩʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, 

ʩʧʠʩʢʫ ʮʠʪʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 191 ʜʞʝʨʝʣʘ, ʟ ʥʠʭ 33 

ʚʽʪʯʠʟʥʷʥʠʭ, 158 ʟʘʨʫʙʽʞʥʠʭ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 38 ʨʠʩʫʥʢʘʤʠ ʪʘ 9 

ʪʘʙʣʠʮʷʤʠ. 
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ʈʆɿɼɯʃ 1 

ʄʆʈʌʆʌʋʅʂʎɯʆʅɸʃʔʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʆʆʎʀʊɯɺ 

ʃʖɼʀʅʀ, ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ʂʈɯʆʂʆʅʉɽʈɺʋɺɸʅʅʗ ɾɯʅʆʏʀʍ 

ɻɸʄɽʊ ʊɸ ɺʀɺʏɽʅʅʗ ʍʈʆʄʆʉʆʄʅʀʍ ɸʅʆʄɸʃɯʁ ɺ 

ɽʄɹʈɯʆɻɽʅɽɿɯ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

 

1.1. ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ 

 

ʆʦʮʠʪʠ ʣʶʜʠʥʠ ʻ ʫʥʽʢʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʯʝʨʝʟ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʟʘʧʣʽʜʥʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ ʨʘʥʥʴʦʛʦ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʉʘʤʝ ʦʦʮʠʪ 

ʧʝʨʝʜʘʻ ʤʘʡʙʫʪʥʴʦʤʫ ʝʤʙʨʽʦʥʫ ʙʽʣʢʠ, ʝʥʝʨʛʝʪʠʯʥ ̔ ʩʫʙʩʪʨʘʪʠ, 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʦʨʛʘʥʝʣʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʘʮʽʾ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʛʝʥʦʤʫ 

[61]. ʆʦʮʠʪ ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʢʣʽʪʠʥ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʨʽʦʙʽʦʣʦʛʽʾ. 

ʆʦʮʠʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ZP, ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʦʦʧʣʘʟʤʠ, ʷʜʨʘ ʪʘ 

ʦʨʛʘʥʝʣ (ʤʽʪʦʭʦʥʜʨʽʾ, ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ, ʘʧʘʨʘʪ ɻʦʣʴʜʞʽ). 

ʈʦʟʤʽʨʠ ʦʦʮʠʪʘ  120 170 ʤʢʤ, ʦʙô̒ ʤ  9,05Ĭ105 ʤʢʤ3. ʆʦʮʠʪ ʤʘʻ  ʥʠʟʴʢʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʜʦ ʦʙô̒ ʤʫ, ʷʢʝ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. ɿʥʘʯʠʤʽʩʪʴ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʦʟʨʦʙʮʽ ʩʧʦʩʦʙʽʚ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʞʽʥʦʯʠʭ ʛʘʤʝʪ ʧʦʢʘʟʘʥʘ ʚ ʨʦʙʦʪʘʭ C. Combeles [62].  

ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʦʮʠʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʘʣʴʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʾʭ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʘʛʨʝʩʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʘʤʦʨʦʞʫʚʘʥʥʷ-ʚ̔ ʜʽʛʨʽʚʫ, 

ʘʜʞʝ ʚ ʧʨʦʮʝʩʽ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʢʣʽʪʠʥʠ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʨʷʜʫ ʨʽʟʥʠʭ 

ʥʘʧʨʫʞʝʥʴ, ʚʢʣʶʯʘʶʯʠ ʤʝʭʘʥʽʯʥʽ, ʪʝʨʤʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʣʝʪʘʣʴʥʠʭ ʫʰʢʦʜʞʝʥʴ ʢʣʽʪʠʥʠ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʨʽʦʙʽʦʣʦʛʽʾ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʦʮʠʪʽʚ ʜʦ ʬʘʢʪʦʨʽʚ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʽʦʣʦʛʽʯʥʦʾ 

ʤʝʤʙʨʘʥʠ [63]. ɹʽʣʴʰʝ ʪʦʛʦ, ʢʦʞʝʥ ʦʦʮʠʪ ʣʶʜʠʥʠ ʤʘʻ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ 
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ʧʨʦʥʠʢʥʦʩʪʽ ʤʝʤʙʨʘʥʠ ʜʣʷ ʚʦʜʠ ʪʘ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʠʨʘʞʝʥʫ 

ʙʽʦʣʦʛʽʯʥʫ ʤʽʥʣʠʚʽʩʪʴ ʤʽʞ ʦʢʨʝʤʠʤʠ ʢʣʽʪʠʥʘʤʠ. 

ʆʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʦʮʠʪʽʚ ʻ ʥʝʧʨʦʩʪʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʾʭ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʻ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤʠ. ɿʤʽʥʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʦʮʠʪʽʚ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ, ʷʢ ʚʽʢ ʪʘ ʛʝʥʝʪʠʯʥʠʡ ʩʪʘʥ, ʘʙʦ 

ʟʦʚʥʽʰʥʽʭ, ʪʘʢʠʭ ʷʢ ʧʨʦʪʦʢʦʣʠ ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʫʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ [64]. 

ʌʘʢʪʦʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʦʮʠʪʽʚ, ʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʜʘʣʴʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʤʙʨʽʦʥʽʚ [65]. 

ʉʠʩʪʝʤʘ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʦʮʠʪʽʚ ʧʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝ ʨʦʟʨʦʙʣʝʥʘ. ɰʾ 

ʩʪʚʦʨʝʥʥʷ ʤʦʛʣʦ ʙ ʧʨʦʛʥʦʟʫʚʘʪʠ ʫʩʧʽʰʥʽʩʪʴ ʤʝʪʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʦʦʮʠʪʽʚ, ʯʘʩʪʦʪʫ ʾʭ ʟʘʧʣʽʜʥʝʥʥʷ, ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʽʚ in vitro ʪʘ 

ʽʤʧʣʘʥʪʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʪʘ 

ʨʝʧʨʦʜʫʢʪʦʣʦʛʽʾ. ʆʮʽʥʶʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʦʮʠʪʽʚ ʟʘ 

ʙʫʜʦʚʦʶ ʽʥʪʨʘ- ʪʘ ʝʢʩʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʻ ʢʨʠʪʝʨʽʻʤ ʚʽʜʙʦʨʫ 

ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʠʭ ʦʦʮʠʪʽʚ ʫ ʧʨʦʛʨʘʤʘʭ ɼʈʊ, ʘʣʝ ʯʠ ʤʦʞʫʪʴ ʚʦʥʠ ʩʣʫʞʠʪʠ 

ʤʘʨʢʝʨʦʤ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʦʮʠʪʽʚ ï ʥʝʚʽʜʦʤʦ.  

ʇʽʜ ʯʘʩ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʞʽʥʦʯʽ ʩʪʘʪʝʚʽ ʢʣʽʪʠʥʠ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ 

ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʚʝʨʝʪʝʥʦ ʧʦʜʽʣʫ [66], 

ʮʠʪʦʩʢʝʣʝʪ [67] ʪʘ Zona pellucida (ZP) [68] . 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʦʮʠʪʽʚ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʾʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʪʦʚʱʠʥʘ ZP, ʥʘʷʚʥʽʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʚʢʣʶʯʝʥʴ, ʚʘʢʫʦʣʝʡ, ʩʪʘʥ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ (ɽʇʈ), ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʢʨʽʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. 

ʆʩʢʽʣʴʢʠ ʥʘʜʤʽʨʥʘ ʚʘʢʫʦʣʽʟʘʮʽʷ ʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʦʦʧʣʘʟʤʽ 

ʦʦʮʠʪʽʚ ʚʘʞʢʦ ʦʮʽʥʠʪʠ  ʾʾ ʚʧʣʠʚ ʥʘ ʯʘʩʪʦʪʫ ʚʠʞʠʚʘʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʦʦʮʠʪʽʚ. ʇʨʦʪʝ ʧʨʠ ʘʩʧʽʨʘʮʽʾ ʬʦʣʽʢʫʣʽʚ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʣʫʯʘʶʪʴ ʦʦʮʠʪʠ ʟ 
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ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦ  ʁ ʛʨʘʥʫʣʷʮʽʻ.ʁ ʏʠ ʚʧʣʠʚʘʻ ʚʢʘʟʘʥʠʡ ʜʠʤʦʨʬʽʟʤ ʥʘ 

ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʦʮʠʪʽʚ ï ʥʝʚʽʜʦʤʦ [69]. 

L. Rienzi ʽʟ ʩʧʽʚʘʚʪ. [70], ʫ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʦʛʣʷʜʽ ʣʽʪʝʨʘʪʫʨʠ, ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʾʭʥʽʡ ʘʥʘʣʽʟ ʥʝ ʧʦʚʥʽʩʪʶ ʧʽʜʪʨʠʤʫʻ  ʜʫʤʢʫ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ 

«ʜʦʙʨʦèʾ ʪʘ çʧʦʛʘʥʦʾè ʷʢʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʨʦʟʚʠʪʢʫ. ʊʠʤ ʥʝ 

ʤʝʥʰ, J. Otsuki ʟʽ ʩʧʽʚʘʚʪ. [71] ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ ʘʛʨʝʛʘʮʽʾ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʤʝʥʰʠʤʠ ʰʘʥʩʘʤʠ ʫʩʧʽʰʥʦʾ 

ʚʘʛʽʪʥʦʩʪʽ, ʽ ʥʘʚʽʪʴ ʷʢʱʦ ʧʝʨʝʥʝʩʝʥʽ ʥʦʨʤʘʣʴʥʽ ʦʦʮʠʪʠ ʟ ʦʜʥʦʛʦ ʧʫʣʫ, ʨʽʚʝʥʴ 

ʚʘʛʽʪʥʦʩʪʽ ʟʥʠʞʫʻʪʴʩʷ. S. Kahraman ʟʽ ʩʧʽʚʘʚʪ. [72] ʧʦʢʘʟʘʣʠ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʥʦʨʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʘʛʽʪʥʦʩʪʽ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʦʮʠʪʽʚ ʟ̔ 

ʟʝʨʥʠʩʪʦʶ ʮʠʪʦʧʣʘʟʤʦʶ, ʙʽʣʴʰʝ 50% ʚʘʛʽʪʥʦʩʪʝʡ ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʢʠʜʥʽʚ, ʘ 

ʨʽʚʝʥʴ ʽʤʧʣʘʥʪʘʮʽʾ ʩʢʣʘʚ ʫʩʴʦʛʦ ï ʜʦ 5%. 

ʊ. Ebner ʟʽ ʩʧʽʚʘʚʪ. [73] ʩʪʚʝʨʜʞʫʚʘʣʠ, ʱʦ ʜʝʷʢʽ ʦʩʥʦʚʥʽ ʘʥʦʤʘʣʽʾ 

ʦʦʮʠʪʘ ʤʘʶʪʴ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʪʘʢʠʭ ʷʢ ʟʘʧʣʽʜʥʝʥʥʷ (ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʽ ʥʘʷʚʥʽʩʪʴ 

ʚʘʢʫʦʣʽʟʘʮʽʾ), ʨʦʟʱʝʧʣʝʥʥʷ (ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ, 

ʬʨʘʛʤʝʥʪʦʚʘʥʝ ʧʦʣʷʨʥʝ ʪʽʣʦ), ʨʦʟʚʠʪʦʢ ʜʦ ʩʪʘʜʽʾ ʙʣʘʩʪʦʮʠʩʪʠ (ʬʨʘʛʤʝʥʪʦʚʘʥʝ 

ʧʦʣʷʨʥʝ ʪʽʣʦ, ʚʘʢʫʦʣʽʟʘʮʽʾ ʪʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ) ʪʘ ʽʤʧʣʘʥʪʘʮʽʾ 

(ʜʝʬʝʢʪʠ  ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʪʘ ZP). 

ɺʘʢʫʦʣʽʟʘʮʽʷ  ̒ʜʠʟʤʦʨʬʽʟʤʦʤ, ʷʢʠʡ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʟʨʽʣʠʭ ʦʦʮʠʪʘʭ. ʋ 

ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʦʦʮʠʪʘʭ ʧʦʷʚʘ ʚʘʢʫʦʣʝʡ ʻ ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʩʧʨʠʷʪʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʱʦʜʦ ʾʭ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʚʽʣʴʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ [74].  ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʨʝʘʢʮʽʻʶ 

ʦʦʮʠʪʘ ʥʘ ʪʝʨʤʽʯʥʽ, ʦʩʤʦʪʠʯʥʽ ʪʘ / ʘʙʦ ʭʽʤʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʥʠʢʥʫʪʠ ʧʽʜ ʯʘʩ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ.  

ʅʘʷʚʥʽʩʪʴ ʜʠʟʤʦʨʬʽʟʤʫ ʝʥʜʦ- ʪʘ ʝʢʟʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ, 

ʦʩʦʙʣʠʚʦ ʨʝʬʨʘʢʮʽʡʥʠʭ ʪʽʣ ʘʙʦ ʚʘʢʫʦʣʝʡ, ʧʦʚô̫ ʟʘʥʘ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

ʟʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʤʦʨʬʦʣʦʛʽʯʥʦ ʘʥʦʤʘʣʴʥʽ ʦʦʮʠʪʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʥʽʞ 

ʦʦʮʠʪʠ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʦʨʤʠ [75]. 
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ʅʝʦʜʥʦʟʥʘʯʥʠʤʠ ʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʠʟʤʦʨʬʽʟʤʫ ʝʥʜʦ- 

ʪʘ ʝʢʟʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʯʘʩʪʦʪʫ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ, ʷʢʽ ʙʫʣʠ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ.  ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɯ. Maldonaldo ʟʽ 

ʩʧʽʚʘʚʪ. ʦʦʮʠʪʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʰʽʩʪʴ ʛʨʫʧ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧ̔ʚ 

ʜʠʟʤʦʨʬʽʟʤʫ: ʚʘʢʫʦʣʽʟʦʚʘʥʘ ʮʠʪʦʧʣʘʟʤʘ, ʛʣʘʜʢʠʡ ʢʣʘʩʪʝʨ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʨʝʪʠʢʫʣʫʤʘ, ʚʝʣʠʢʠʡ ʧʝʨʠʚʽʪʝʣʽʥʦʚʠʡ ʧʨʦʩʪʽʨ, ʛʨʘʥʫʣʴʦʚʘʥʘ ʮʠʪʦʧʣʘʟʤʘ, 

ʘʤʦʨʬʥʘ ʮʠʪʦʧʣʘʟʤʘ ʽ ʥʦʨʤʘʣʴʥ ̔ʤʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʙʦʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩʪʦʪʘ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʙʫʣʘ 

ʧʦʨʽʚʥʷʥʥʦʶ ʫ ʚʩʽʭ ʛʨʫʧʘʭ. ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʦʮʠʪʽʚ ʥʝ ʻ ʦʙʤʝʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʯʘʩʪʦʪʠ ʾʭ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ [76]. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʝʢʟʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʦʦʮʠʪʘ ʻ 

ʧʦʣʷʨʥʝ ʪʽʣʦ, ʷʢʝ ʻ ʧʨʦʜʫʢʪʦʤ ʤʝʡʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ ʦʦʮʠʪʽʚ. ɺʦʥʦ ʤʽʩʪʷʪʴ 

ʷʜʨʦ, ʨʠʙʦʩʦʤʠ, ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ, ʤʽʪʦʭʦʥʜʨʽʾ ʪʘ ʚʠʜʽʣʷʻʪʴʩʷ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʩʧʣʝʩʢʫ ʣʶʪʝʾʥʽʟʫʶʯʦʛʦ ʛʦʨʤʦʥʫ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʤʝʡʦʪʠʯʥʦʛʦ 

ʜʦʟʨʽʚʘʥʥʷ ʦʦʮʠʪʽʚ [77]. ɹ̔ ʣʴʰʽʩʪʴ ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʝʫʧʣʦʾʜʽʡ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʚ 

ʝʤʙʨʽʦʥʘʭ, ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʽ ʧʦʤʠʣʢʘʤʠ ʩʝʛʨʝʛʘʮʽʾ ʭʨʦʤʦʩʦʤ ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʛʦ ʤʝʡʦʟʫ [78]. 

ʆʩʥʦʚʥʦʶ ʤʽʰʝʥʥʶ ʜʽʾ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʻ ʧʣʘʟʤʘʪʠʯʥʘ 

ʤʝʤʙʨʘʥʘ, ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʽʣʴʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʚʥʷ ʭʦʣʝʩʪʝʨʠʥʫ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʽʚ ʮʠʪʦʩʢʝʣʝʪʫ [79]. ʋ 

ʢʦʤʧʣʝʢʩʽ ʟ ʤʽʢʨʦʪʨʫʙʦʯʢʘʤʠ ʽ ʤʠʢʨʦʬʽʣʘʤʝʥʪʘʤʠ ʮʠʪʦʩʢʝʣʝʪʘ ʚʦʥʘ 

ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʷʮʽʶ ʦʙô̒ ʤʫ ʢʣʽʪʠʥʠ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʤʦʪʠʯʥʦʛʦ 

ʬʘʢʪʦʨʘ. ɺʫʛʣʝʚʦʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʦʦʣʝʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʨʘʟʦʤ ʟ 

ʛʣʽʢʦʧʨʦʪʝʾʥʘʤʠ ʪʘ ʛʣʽʢʦʣʽʧʽʜʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʙʽʣʢʦʚʠʭ 

ʤʦʣʝʢʫʣ [80]. ʇʨʦʥʠʢʥʽʩʪʴ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʜʦ ʚʦʜʠ 

ʪʘ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʻ  ʥʠʟʴʢʦʶ [79]. ʉʘʤʝ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ 

ʞʽʥʦʯʠʭ ʛʘʤʝʪ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʧʦʩʦʙʽʚ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ.  
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ʅʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʥʘ ʤʝʤʙʨʘʥʠ ʦʦʮʠʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʭ ʛʨʘʜʽʝʥʪ̔ʚ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʾʾ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ ʟʘʤʦʨʦʞʫʚʘʥʥʷ-ʚʽʜʽʛʨʽʚʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷ ʢʦʨʪʠʢʘʣʴʥʠʭ ʛʨʘʥʫʣ, ʷʢʝ ʟʤʽʥʶʻ ʧʦʟʘʢʣʽʪʠʥʥʠʡ 

ʤʘʪʨʠʢʩ ʦʦʮʠʪʘ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʚʝʨʜʽʥʥʷ ZP. ʉʘʤʝ ʮʝʡ ʬʘʢʪ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʯʘʩʪʦʪʫ ʟʘʧʣʽʜʥʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ in vitrʦ [81]. ʊʦʤʫ 

ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʽʥô̒ ʢʮʽʷ ʩʧʝʨʤʘʪʦʟʦʾʜʫ ʚ ʦʦʧʣʘʟʤʫ (ICSI) ʻ ʚʘʨʽʘʥʪʦʤ 

ʚʠʙʦʨʫ ʟʘʧʣʽʜʥʝʥʥʷ ʪʘʢʠʭ ʦʦʮʠʪʽʚ  [82].  

ʆʦʮʠʪʠ ʤʽʩʪʷʪʴ ʧʦʣʦʚʠʥʫ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʡʙʫʪʥʴʦʛʦ 

ʝʤʙʨʽʦʥʘ, ʪʦʤʫ ʙʫʜʴ-ʷʢʝ ʡʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʬʘʢʪʦʨʘʤʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʥʦʤʘʣʽʡ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʘ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʨʽʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʚʯʝʥʥʷ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʫ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ. ʅʘ 

ʤʦʜʝʣʴʥʠʭ ʦʙô̒ ʢʪʘʭ ï ʦʦʮʠʪʘʭ ʤʠʰʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʤʝʪʘʬʘʟʘ ɯɯ ʤʦʞʝ ʢʦʨʝʣʶʚʘʪʠ ʟ ʝʫʧʣʦʾʜʥʽʩʪʶ 

ʝʤʙʨʽʦʥʘ. ɿ ʦʦʮʠʪʽʚ, ʚ ʷʢʠʭ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʯʽʪʢʝ, ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʚʝʨʝʪʝʥʦ, 

ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰʝ ʝʤʙʨʽʦʥʽʚ ʽʟ ʝʫʧʣʦʾʜʥʠʤ ʥʘʙʦʨʦʤ ʭʨʦʤʦʩʦʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʦʮʠʪʘʤʠ, ʚ ʷʢʠʭ ʚʝʨʝʪʝʥʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʩʣʘʙʦ ʘʙʦ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʻ [83]. 

ɺʝʨʝʪʝʥʦ ʧʦʜʽʣʫ ʚ ʦʦʮʠʪʘʭ ʣʶʜʠʥʠ ʜʝʧʦʣʽʤʝʨʠʟʫʻʪʴʩʷ ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ 

ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʡʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ  ʯʘʩʪʦ ʙʫʚʘʻ ʦʙʤʝʞʝʥʠʤ [84].  

ʑʦʙ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʷʢʽʩʪʴ ʪʘ ʽʤʧʣʘʥʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʤʙʨʽʦʥʘ 

ʫʨʘʭʫʚʘʥʥʷ ʪʽʣʴʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʦʮʠʪʘ ʻ ʥʝʜʦʩʪʘʪʥʽʤ. 

ʅʘʷʚʥʽʩʪʴ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʥʝ ʟʘʚʞʜʠ ʷʚʣʷʻʪʴʩʷ ʢʨʠʪʝʨʽʻʤ ʟʨʽʣʦʩʪʽ 

ʷʡʮʝʢʣʽʪʠʥʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ, ʚʽʟʫʘʣʽʟʫʶʯʠ 

ʥʘʷʚʥʽʩʪʴ ʚʝʨʝʪʝʥʘ ʜʨʫʛʦʛʦ ʧʦʜʽʣʫ ʤʝʡʦʟʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʦʮʠʪ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʾʾ ʤʝʪʘʬʘʟʠ ɯɯ [85, 86]. 

ʇʨʦʪʝ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ 

ʧʦʣ̫ʨʥʦʛʦ ʪʽʣʘ, ʷʢʘ ʙ ʜʦʟʚʦʣʠʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʷʢ ʧʨʝʜʠʢʪʦʨ 
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ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ, ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟ ʥʠʭ ʝʤʙʨʽʦʥʽʚ ʪʘ 

ʝʫʧʣʦʾʜʥʦʩʪʽ ʾʭ ʭʨʦʤʦʩʦʤʥʦʛʦ ʘʧʘʨʘʪʫ. ɸʜʞʝ ʧʦʨʫʰʝʥʥʷ ʤʝʡʦʪʠʯʥʦʛʦ 

ʚʝʨʝʪʝʥʘ ʤʝʪʘʬʘʟʠ II ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʘʥʦʤʘʣʴʥʦʾ ʩʝʛʨʝʛʘʮʽʾ ʭʨʦʤʦʩʦʤ 

ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʝʤʙʨʽʦʥʽʚ ʽʟ ʘʥʝʫʧʣʦʾʜʥʠʭ ʥʘʙʦʨʦʤ ʭʨʦʤʦʩʦʤ.  

ʋ ʨʦʙʦʪʘʭ J. Konc ʟʽ ʩʧʽʚʘʚʪ. ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʝʟʦʨʛʘʥʽʟʘʮʽʶ ʘʙʦ 

ʟʥʠʢʥʝʥʥʷ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʽʜʽʛʨʽʚʫ, ʧʨʦʪʝ 

ʧʦʢʘʟʥʠʢʠ ʟʘʧʣʽʜʥʝʥʥʷ, ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʯʘʩʪʦʪʠ ʥʘʩʪʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʙʫʣʠ 

ʪʦʪʦʞʥʽ ʛʨʫʧʽ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʦʦʮʠʪʽʚ [87]. ʇʦʢʘʟʘʥʦ, ʱʦ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ  

ʟʜʘʪʥʝ ʨʝʧʦʣʽʤʝʨʠʟʫʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ 1ï3 ʛʦʜ ʧʽʩʣʷ ʚʽʜʽʛʨʽʚʫ [88].  

M. MartinezïBurgos ʟʽ ʩʧʽʚʘʚʪ. ʟô̫ ʩʫʚʘʚ, ʱʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʩʪʨʫʢʪʫʨʫ ʤʝʡʦʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʧʨʦʪʝ ʡʦʛʦ 

ʣʦʢʘʣʽʟʘʮʽʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʧʽʩʣʷ ʚʽʜʽʛʨʽʚʫ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ [89]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʨʽʚʥʷ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ, ʪʦ ʚ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʦʦʮʠʪʘʭ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ [90]. 

ʇʽʜ ʯʘʩ ʦʚʫʣʷʮʽʾ ʦʦʮʠʪ ʟʫʧʠʥʷʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʄɯɯ. ɿʘʚʝʨʰʝʥʥʷ ʤʝʡʦʟʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʥʝʫʰʢʦʜʞʝʥʠʭ ʤ̔ʢʨʦʪʨʫʙʦʯʦʢ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʝʛʨʝʛʘʮʽʾ ʭʨʦʤʘʪʠʜ. ʄʽʢʨʦʪʨʫʙʦʯʢʠ ʚʝʨʝʪʝʥʘ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʣʽʤʝʨʠʟʦʚʘʥʦʛʦ ʪʫʙʫʣʽʥʫ [91]. ɼʠʥʘʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ ʤʽʞ 

ʧʦʣʽʤʝʨʠʟʦʚʘʥʠʤ ʪʘ ʚʽʣʴʥʠʤ ʪʫʙʫʣʽʥʦʤ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʘ ʜʦ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ [92].  

J. Konc ʟʽ ʩʧʽʚʘʚʪ. ʜʦʚʝʣʠ, ʱʦ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʥʝ ʟʘʚʞʜʠ 

ʨʝʬʦʨʤʫʻʪʴʩʷ ʫ ʩʚʦʻʤʫ ʧʦʯʘʪʢʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʩʝʨʝʜʠʥʽ ʦʦʮʠʪʘ. ʇʽʩʣʷ 

ʚʽʜʽʛʨʽʚʫ ʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ in vitro ʚʝʨʝʪʝʥʦ ʧʦʜʽʣʫ ʙʫʣʦ ʚʽʟʫʘʣʽʟʦʚʘʥʦ 

ʣʠʰʝ ʫ 84,3% ʦʦʮʠʪʽʚ, ʧʨʠʯʦʤʫ ʚ ʧʦʣʦʚʠʥʽ ʟ ʥʠʭ (53,1%) ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ 

ʥʦʚʦʤʫ, ʘ ʥʝ ʫ ʚʠʭʽʜʥʦʤʫ ʤʽʩʮʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʝʨʝʪʝʥʦ ʧʦʜʽʣʫ ʪʘ 

ʧʦʣʷʨʥʝ ʪʽʣʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ [93].  

ʇʠʪʘʥʥʷ ʚʧʣʠʚʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʦʮʠʪʽʚ ʥʘ ʾʭ 

ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʤʘʶʪʴ 
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ʨʦʟʨʽʟʥʝʥʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʪʝ ʙʫʜʴ-ʷʢʘ ʜʠʩʬʫʥʢʮʽʷ ʘʙʦ ʜʠʩʣʦʢʘʮʽʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʦʦʮʠʪʘ ʧʽʜ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʦʞʫʪʴ 

ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʘʥ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ, ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʥʘ ʭʨʦʤʦʩʦʤʥʠʡ 

ʘʧʘʨʘʪ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʘ [94]. 

 

1.2. ʉʫʯʘʩʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ 

 

ɼʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʪʠʧʦʤ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʦʟʯʠʥʽʚ 

ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ ʟ ʥʠʤʠ ʪʘ ʰʚʠʜʢʦʩʪʷʤʠ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ ʢʣʽʪʠʥ ʻ ʫʪʚʦʨʝʥʥ ̫ʢʨʠʩʪʘʣʽʚ 

ʣʴʦʜʫ ʪʘ ʚʧʣʠʚ ʪʦʢʩʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʦʟʯʠʥʽʚ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ. 

ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʣʽʜ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʰʚʠʜʢʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ, ʢʦʣʠ ʥʝ 

ʚʠʩʪʘʯʘʻ ʯʘʩʫ ʜʣʷ ʚʠʭʦʜʫ ʚʦʜʠ ʟ ʢʣʽʪʠʥʠ. ʊʦʤʫ ʚʝʣʠʢʽ ʢʨʠʩʪʘʣʠ ʣʴʦʜʫ 

ʫʪʚʦʨʶʶʪʴʩʷ  ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦ. ʎʽ ʢʨʠʩʪʘʣʠ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʨʠʚʠ ʚ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ 

ʦʨʛʘʥʝʣ. ʇʨʠ ʜʦʩʪʘʪʥʽʡ ʜʝʛʽʜʨʘʪʘʮʽʾ ʦʦʮʠʪʽʚ ʫʪʚʦʨʶʶʪʴʩʷ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʢʨʠʩʪʘʣʠ ʤʝʥʴh ʦʛʦ ʨʦʟʤʽʨʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʦʩʥʦʚʥʘ 

ʯʘʩʪʠʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ ʻ ʧʦʟʘʢʣʽʪʠʥʥʦʶ ʽ, ʦʪʞʝ, ʥʝ ʟʘʚʜʘʻ 

ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʦʦʮʠʪʫ.  

ʑʦʙ ʦʦʮʠʪ ʤʽʛ ʙʫʪʠ ʫʩʧʽʰʥʦ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʡ, ʡʦʛʦ ʮʠʪʦʧʣʘʟʤʫ 

ʥʝʦʙʭʽʜʥʦ ʟʥʝʚʦʜʥʠʪʠ ʪʘ ʟʘʤʽʩʪʠʪʠ ʨʦʟʯʠʥʦʤ ʢʨʽʦʧʨʦʪʝʢʪʦʨʫ [95]. 

ɼʝʛʽʜʨʘʪʘʮʽʷ ʦʦʮʠʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʥʠʢʥʦʩʪʽ ʡʦʛʦ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ ʜʣʷ 

ʚʦʜʠ ʪʘ ʨʦʟʯʠʥʽʚ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ [96]. ʇʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥʠ ʦʦʮʠʪʽʚ 

ʣʶʜʠʥʠ ʚʘʨʽʶʻ ʫ 7 ʨʘʟʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʦʦʮʠʪʘʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʘʜʽʾ 

ʤʝʪʘʬʘʟʠ II [ 79]. ʇʝʨʝʜ ʦʭʦʣʦʜʞʝʥʥʷʤ ʜʝʛʽʜʨʘʪʘʮʽʶ ʦʦʮʠʪʽʚ ʧʨʦʚʦʜʷʪʴ 

ʰʣʷʭʦʤ ʾʭ ʝʢʩʧʦʟʠʮʽʾ ʫ ʩʫʤʽʰʘʭ ʧʨʦʥʠʢʘʶʯʠʭ ʪʘ ʥʝʧʨʦʥʠʢʘʶʯʠʭ 

ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ. ʆʦʮʠʪʠ, ʟʘʟʚʠʯʘʡ, ʤʝʥʰ ʧʨʦʥʠʢʥʽ ʜʣʷ ʛʣʽʮʝʨʠʥʫ, ʥʽʞ ʜʣʷ 

ʧʨʦʧʘʥʜʽʦʣʫ (ʇɼ) ʘʙʦ ʝʪʠʣʝʥʛʣʽʢʦʣʶ (ɽɻ) [79]. 
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ʇʨʦʥʠʢʘʶʯʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʠ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʝʣʠʢʠʭ ʟʤʽʥ 

ʦʙô̒ ʤʫ ʢʣʽʪʠʥ ʷʢ ʚ ʧʨʦʮʝʩʽ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʪʘʢ ʽ ʥʘʛʨʽʚʫ. ʇʽʜ ʯʘʩ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ ʩʪʘʻ ʛʽʧʝʨʪʦʥʽʯʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʚʠʤʦʨʦʞʫʚʘʥʥ ̔ ʚʦʜʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʦʜʘ 

ʚʠʭʦʜʠʪʴ ʟ ʢʣʽʪʠʥʠ. ɺʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʥʝʧʨʦʥʠʢʥʽ ʧʦʣʽʤʝʨʠ ʘʙʦ 

ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʽʪʨʠʬʽʢʘʮʽʾ, 

ʟʥʠʞʫʶʯʠ ʪʦʢʩʠʯʥʽʩʪʴ ʨʦʟʯʠʥʫ. ʇʦʣʽʤʝʨʠ ʟʘʭʠʱʘʶʪʴ ZP ʦʦʮʠʪʫ ʚʽʜ 

ʧʦʰʢʦʜʞʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʰʣʷʭʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ, ʤʽʩʪʷʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʬʝʪʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ ʪʝʣʷʪʠ ʘʙʦ ʙʠʯʘʯʦʛʦ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʘʣʴʙʫʤʽʥʫ. ɯʥʰʽ 

ʤʘʢʨʦʤʦʣʝʢʫʣʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʚʽʪʨʠʬʽʢʘʮʽʾ, ʚʢʣʶʯʘʶʪʴ 

ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʴ, ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥ, ʬʽʢʦʣʣ ʽ ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ.  

ɼʦʜʘʚʘʥʥʷ ʥʝʧʨʦʥʠʢʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʧʦʻʜʥʘʥʥʷ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʛʦ 

ʢʨʽʦʧʨʦʪʝʢʪʦʨʘ ʽ ʾʭ ʩʪʫʧʽʥʯʘʩʪʦʾ ʝʢʩʧʦʟʠʮʽʾ ʤʽʥʽʤʽʟʫʻ ʪʦʢʩʠʯʥʫ ʜʽʶ 

ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʥʘ ʢʣʽʪʠʥʠ. ɼʦʜʘʪʢʦʚʦ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʢʣʽʪʠʥ 

ʜʦ ʤʝʥʰʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ɽɻ ʧʝʨʝʜ ʧʝʨʝʥʝʩʝʥʥʷʤ ʾʭ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʩʘʭʘʨʠʜʥʦ ʾ ʩʫʤʽʰʽ ʤʦʞʝ ʟʥʠʟʠʪʠ ʪʦʢʩʠʯʥʫ ʜʽʶ 

ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ.  

ʇʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥ ̔ʦʦʮʠʪʽʚ ʜʦʩʠʪʴ ʜʦʚʛʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʦʚʽʣʴʥʠʡ ʤʝʪʦʜ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʦʪʘ ʚʠʞʠʚʘʥʥʷ ʙʫʣʘ 

ʥʝʟʥʘʯʥʦʶ [5]. ʆʦʮʠʪʠ ʟʘʤʦʨʦʞʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʽʣʴʥʦʛʦ ʤʝʪʦʜʫ: 

ʚʽʜ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʽ ʰʚʠʜʢʽʩʪʶ 0,3 ʛʨʘʜ /ʭʚ ʜʦ 30°, ʧʦʪʽʤ ʟʽ 

ʰʚʠʜʢʽʩʪʶ 50 ʛʨʘʜ/ʭʚ ʜʦ 80°, ʧʽʩʣʷ ʯʦʛʦ ʾʭ ʟʘʥʫʨʶʚʘʣʠ ʫ ʨʽʜʢʠʡ ʘʟʦʪ. ʇʽʜ 

ʯʘʩ ʧʦʚʽʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʮʝʩ ʜʝʛʽʜʨʘʪʘʮʽʾ ʧʨʦʜʦʚʞʫʚʘʚʩʷ ʜʦ 30°C. 

ɯʥʽʮʽʘʮʽʶ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟʘ 5° C (ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʥʷ ʨʦʟʯʠʥʫ) 

[97]. ɿʘʟʥʘʯʝʥʠʡ ʧʨʦʪʦʢʦʣ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʰʚʠʜʢʦʛʦ ʚʽʜʽʛʨʽʚʫ 

ʦʦʮʠʪʽʚ, ʟʘʟʚʠʯʘʡ ʮʝ ʧʨʦʚʦʜʷʪʴ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʟʘ 37°C. ʇʽʩʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʠʪʠ ʢʨʽʦʧʨʦʪʝʢʪʦʨ ʽʟ ʢʣʽʪʠʥ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ 



 38 

ʧʝʨʝʥʝʩʝʥʥʷʤ ʝʤʙʨʽʦʥʽʚ ʫ ʨʦʟʯʠʥʠ ʚ ʷʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʨʽʦʧʨʦʪʝʢʪʦʨʫ 

ʟʥʠʞʫʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʘʭʘʨʦʟʠ ʚ ʷʢʦʩʪʽ ʦʩʤʦʪʠʯʥʦʛʦ ʙʫʬʝʨʘ ʟʤʝʥʰʫʻ 

ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʦʩʤʦʪʠʯʥʦʛʦ ʰʦʢʫ [98].  

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʻ ʚʽʪʨʠʬʽʢʘʮʽʷ 

[99]. ʎʝʡ ʤʝʪʦʜ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʚʽʣʴʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʠʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʫʪʚʦʨʝʥʥʷ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ ʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʤʫ ʽ 

ʧʦʟʘʢʣʽʪʠʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [100]. ʊʘʢʠʡ ʩʪʘʥ ʜʦʩʷʛʘʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽ̒ʁ 

ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʇ (4ï8 ʤʦʣʴ/ʣ) ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ (10000 30000 

ʛʨʘʜ/ʭʚ) ʰʚʠʜʢʽʩʪʶ ʦʭʦʣʦʜʞʝʥʥʷ [101].  

ʇʦʪʝʥʮʽʡʥʠʤ ʨʠʟʠʢʦʤ, ʧʦʚô̫ ʟʘʥʠʤ ʟ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷʤ ʤʝʪʦʜʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ, ʻ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʽʚ ʂʇ, ʷʢ ̔ʤʦʞʫʪʴ ʙʫʪʠ ʪʦʢʩʠʯʥʠʤʠ 

ʜʣʷ ʢʣʽʪʠʥ. ɿʤʽʰʫʚʘʥʥʷ ʨʽʟʥʠʭ ʂʇ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚ̔ ʜʥʦʩʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʦʞʥʦʛʦ ʂʇ ʪʘ ʟʤʝʥʰʠʪʠ ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ ʦʦʮʠʪʽʚ ʜʦ ʤʽʥʽʤʫʤʫ 

[102]. ɼʣʷ ʚʽʪʨʠʬʽʢʘʮʽʾ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʥʠʢʘʶʯʽ: ɽɻ, 

ɼʄʉʆ, 1,2-ʧʨʦʧʘʥʜʽʦʣ (1,2-ʇɼ) ʪʘ ʥʝʧʨʦʥʠʢʘʶʯʽ (ʩʘʭʘʨʦʟʘ, ʪʨʝʛʘʣʦʟʘ) ʂʇ. ʋ 

ʜʝʷʢʠʭ ʧʨʦʪʦʢʦʣʘʭ ʩʝʨʝʜʦʚʠʱʝ ʚʽʪʨʠʬʽʢʘʮʽʾ ʪʘʢʦʞ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʴ, ʬʽʢʦʣ ʘʙʦ 

ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥ [103]. ʑʝ ʦʜʥʽʻʶ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʚʽʪʨʠʬʽʢʘʮʽʾ ʦʦʮʠʪʽʚ ʻ 

ʦʙô̒ ʤ ʚʽʪʨʠʬʽʢʘʮʽʡʥʦʛʦ ʨʦʟʯʠʥʫ, ʷʢʠʡ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤ (0,1ï2 ʤʢʣ). ɼʣʷ 

ʮʴʦʛʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʥʦʩʽʾ (ʚʽʜʢʨʠʪʽ ʪʘ ʟʘʢʨʠʪʽ), ʪʘʢʽ ʷʢ 

ʤʽʢʨʦʩʦʣʦʤʠʥʢʠ, ʤʽʜʥʽ ʩʽʪʢʠ, ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʽ ʧʣʘʩʪʠʥʠ [104]. ɿ ʤʽʨʢʫʚʘʥʴ 

ʙʝʟʧʝʢʠ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʥʪʘʤʽʥʘʮʽʾ ʦʦʮʠʪʽʚ, ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟʘʢʨʠʪʽ 

ʩʠʩʪʝʤʠ. ʇʦʨʽʚʥʶʶʯʠ ʚʽʜʢʨʠʪʽ ʽ ʟʘʢʨʠʪʽ ʩʠʩʪʝʤʠ, ɸ. Bonetti ʟʽ ʩʧʽʚʘʚʪ. 

ʧʦʚʽʜʦʤʠʚ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʤʥʦʞʠʥʥʠʭ ʙʫʣʴʙʘʰʦʢ ʧʦ ʚʩʽʡ ʮʠʪʦʧʣʘʟʤʽ ʦʦʮʠʪʽʚ, 

ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʡʤʦʚʽʨʥʠʤ ʥʘʩʣʽʜʢʦʤ ʥʝʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦʛʦ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʘʢʨʠʪʽʡ ʩʠʩʪʝʤʽ [105].  

M. Kuwayama ʟʽ ʩʧʽʚʘʚʪ. ʚ ̫ʢʦʩʪʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʩʫʤʽʰ 

ɽɻ, ɼʄʉʆ ʪʘ ʩʘʭʘʨʦʟʠ, ʚʽʜʢʨʠʪʫ ʩʠʩʪʝʤʫ ʥʦʩʽʷ ʪʘ ʥʘʜʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ 

ʦʭʦʣʦʜʞʝʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʟʨʦʩʣʘ ʜʦ 98% [106].  
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ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʘʞʣʠʚʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. ʇʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʚʠʜʢʠʡ 

ʚʜ̔ʽʛʨʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʨʘʟʽ ʧʦʚʽʣʴʥʦʛʦ ʤʦʞʝ ʨʦʟʧʦʯʘʪʠʩʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ 

ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ [107].  

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʚʠʜʘʣʝʥʥʷ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʱʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʦʦʮʠʪʽʚ ʫ ʨʦʟʯʠʥʠ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʱʦ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʶʪʴʩʷ. 

ɯʩʥʫʶʪʴ ʤʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ʇʝʨʚʠʥʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʻ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʝʛʝʥʝʨʘʮʽʾ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʚʘʩʢʫʣʷʨʠʟʘʮʽʾ ʘʙʦ ʨʦʟʨʠʚʠ ZP.   

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʯʘʩʪʦʪʦʶ ʾʭ 

ʟʘʧʣʽʜʥʝʥʥʷ, ʧʨʦʪʝ ʥʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʦʮʽʥʠʪʠ ʟʜʘʪʥʽʩʪʴ ʝʤʙʨʽʦʥʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʻ ʦʪʨʠʤʘʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʛʦ 

ʧʦʪʦʤʩʪʚʘ. ɺʦʜʥʦʯʘʩ ʚʘʞʣʠʚʠʤ ʻ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʛʝʥʝʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʽʪʠʥ ʧʽʜ ʚʧʣʠʚʦʤ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʰʣʷʭʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ. 

 

1.3. ʍʨʦʤʦʩʦʤʥʽ ʘʥʦʤʘʣʽʾ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʪʘ ʬʘʢʪʦʨʠ, ʷʢʽ ʾʭ ʽʥʜʫʢʫʶʪʴ 

 

ʋʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ ɼʈʊ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʫʚʘʪʠ ʪʘ ʚʠʚʯʘʪʠ ʭʨʦʤʦʩʦʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ʞʽʥʦʯʠʭ ʛʘʤʝʪ ʪʘ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʫʤʦʚʠ ʪʘ ʧʨʠʯʠʥʠ 

ʚʠʥʠʢʥʝʥʥʷ çʧʦʤʠʣʦʢè ʤʝʡʦʟʫ. ʇʨʦʪʝ ʮʠʪʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʪʴʩʷ, 

ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ̫ʡʮʝʢʣʽʪʠʥʘʭ, ʷʢʽ ʥʝ ʟʘʧʣʽʜʥʠʣʠʩʷ ʧʽʩʣʷ ICSI. ʆʦʮʠʪʠ, ʷʢʽ ʙʫʣʠ 

ʫʩʧʽʰʥʦ ʟʘʧʣʽʜʥʝʥʽ, ʢʫʣʴʪʠʚʫʶʪʴ in vitro ʜʦ ʩʪʘʜʽʾ ʙʣʘʩʪʦʮʠʩʪʠ ʟ ʤʝʪʦʶ 

ʧʝʨʝʥʝʩʝʥʥʷ ʫ ʧʦʨʦʞʥʠʥʫ ʤʘʪʢʠ ʧʘʮʽʻʥʪʢʠ ʘʙʦ ʧʦʜʘʣʴʰʦʛʦ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ɻʝʥʝʪʠʯʥʠʡ ʩʢʨʠʥʽʥʛ ʢʣʽʪʠʥ ʪʨʦʬʝʢʪʦʜʝʨʤʠ, ʷʢʠʡ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 5 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʤʦʞʝ ʣʠʰʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʛʝʥʝʪʠʯʥʫ ʢʦʤʧʝʪʝʥʮʽʶ ʦʦʮʠʪʘ, ʦʩʢʽʣʴʢʠ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʯʘʩʪʦʪʫ 
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ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʦʤʘʣʽʡ ʤʦʞʝ ʚʥʦʩʠʪʠ ʛʝʥʦʪʠʧ ʩʧʝʨʤʽʷ, ʧʦʨʫʰʝʥʥʷ ʤʽʪʦʟʫ ʪʘ 

ʤʫʪʘʮʽʾ de novo.  

ʂʨʽʤ ʭʨʦʤʦʩʦʤʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʤʝʡʦʟʽ, ʫ ʚʠʥʠʢʥʝʥʥʽ ʧʦʨʫʰʝʥʴ 

ʧʨʦʮʝʩʽʚ ʟʘʧʣʽʜʥʝʥʥʷ ʽ ʨʘʥʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ 

ʦʦʮʠʪʘ ʚ ʮʽʣʦʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʷʢ ʩʘʤʦʛʦ 

ʟʘʧʣʽʜʥʝʥʥʷ, ʪʘʢ ʽ ʜʨʦʙʣʝʥʥʷ ʟʠʛʦʪ ʽ ʬʦʨʤʫʚʘʥʥʷ ʙʣʘʩʪʦʮʠʩʪʠ ʟʘʧʘʩʽʚ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʦʨʛʘʥʝʣ (ʨʠʙʦʩʦʤ, ʤʽʪʦʭʦʥʜʨʽʡ), ʬʝʨʤʝʥʪʽʚ, ʙʽʣʢʽʚ, ʷʢʽ 

ʦʩʦʙʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ. ʆʦʮʠʪ 

ʧʦʚʠʥʝʥ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʘ ʜʦ ʘʢʪʠʚʘʮʽʾ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ 

ʛʝʥʦʤʘ [108]. ʇʨʦʪʝ ʜʦ 50% ʝʤʙʨʽʦʥʽʚ ʧʨʠʧʠʥʷʶʪʴ ʩʚʽʡ ʨʦʟʚʠʪʦʢ in vitro, ʱʦ 

ʧʦʚô̫ ʟʘʥʦ ʟ ʝʤʙʨʽʦʥʘʣʴʥʠʤʠ ʘʥʝʫʧʣʦʾʜʽʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʤʘʪʝʨʠʥʩʴʢʝ 

ʧʦʭʦʜʞʝʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʥʝʧʨʘʚʠʣʴʥʦʾ ʩʝʛʨʝʛʘʮʽ ʾʭʨʦʤʦʩʦʤ ʧʽʜ ʯʘʩ ʦʦʛʝʥʝʟʫ 

[109]. 

ʇʦʛʽʨʰʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʤʙʨʽʦʥʽʚ ʤʘʻ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ ʧʨʠʨʦʜʫ, ʪʦʙʪʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʘʛʨʝʩʠʚʥʦʾ ʜʽʾ ʙʘʛʘʪʴʦʭ 

ʯʠʥʥʠʢʽʚ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ 

ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ ʚ ʦʦʮʠʪʘʭ ʣʶʜʠʥʠ ʥʘ ʩʪʘʜʽʾ ʄɯɯ, ʷʢʘ ʚʘʨʽʶʻ ʚʽʜ 4% ʜʦ 

62% ʫ ʧʘʮʽʻʥʪʽʚ ʩʪʘʨʰʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ [110].  

ɹʫʣʦ ʚʠʷʚʣʝʥʽ ʟʥʘʯʥʽ ʯʘʩʪʦʪʠ ʘʥʝʫʧʣʦʾʜʽʡ ʚ ʦʦʮʠʪʘʭ ʤʦʣʦʜʠʭ ʜʦʥʦʨʽʚ, 

ʧʨʠʯʦʤʫ ʯʘʩʪʦʪʘ ʩʝʩʪʨʠʥʩʴʢʠʭ ʭʨʦʤʘʪʠʜʥʠʭ ʦʙʤʽʥʽʚ ʚʠʷʚʠʣʘʩʴ ʚʠʱʝ, ʥʽʞ 

ʯʘʩʪʦʪʘ ʘʥʝʫʧʣʦʾʜʽʡ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʚʨʘʟʣʠʚʽ ʧʘʪʝʨʥʠ 

ʤʝʡʦʪʠʯʥʦʾ ʨʝʢʦʤʙʽʥʘʮʽʾ ʚ 16-ʡ ʭʨʦʤʦʩʦʤʽ [111]. 

ɹʽʣʴʰʝ 50% ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ 

ʭʨʦʤʦʩʦʤʥʦʛʦ ʩʪʘʪʫʩʫ [112]. 

ʏʠʥʥʠʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ ʘʥʝʫʧʣʦʾʜʽʡ ʚ ʦʦʮʠʪʘʭ 

ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʢ ʞʽʥʢʠ, ʰʢʽʜʣʠʚʽ ʟʚʠʯʢʠ, ʽʥʜʫʢʮʽʷ ʩʫʧʝʨʦʚʫʣʷʮʽʾ, 

ʩʫʙʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ in vitro, ICSI ʪʘ ʬʘʢʪʦʨʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. 
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ɺʚʘʞʘʶʪʴ, ʱʦ ʨʠʟʠʢʠ ʘʥʝʫʧʣʦʾʜʽʡ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ ʞʽʥʦʢ ʟ ʣʽʪʥʽʤ 

ʤʘʪʝʨʠʥʩʴʢʠʤ ʚʽʢʦʤ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʪʨʠʚʘʣʠʤ ʯʘʩʦʤ ʟʘʪʨʠʤʢʠ 

ʩʪʘʜʽʾ ʤʝʡʦʟʫ I ʦʦʮʠʪʽʚ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʦʚʫʣʷʮʽʾ [113]. 

ʂʦʥʩʪʠʪʫʪʠʚʥʽ ʘʥʝʫʧʣʦʾʜʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʛʝʥʝʨʫʶʪʴʩʷ ʜʝʬʝʢʪʥʠʤ 

ʤʘʪʝʨʠʥʩʴʢʠʤ ʤʝʡʦʟʦʤ. ɸʥʝʫʧʣʦʾʜʽʷ, ʚʘʨʽʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʢʦʧʽʡ, ʤʽʢʨʦʜʝʣʝʮʽʾ / 

ʤʽʢʨʦʜʫʧʣʽʢʘʮʽʾ ʪʘ ʧʽʩʣʷʟʠʛʦʪʠʯʥʽ ʤʽʪʦʪʠʯʥʽ ʧʦʤʠʣʢʠ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʜʽʡ de novo ʧʽʜ ʯʘʩ ʦʦʛʝʥʝʟʫ [114]. 

ʉʪʠʤʫʣʷʮʽʷ ʷʻʯʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʬʘʢʪʦʨʦʤ ʽʥʜʫʢʮʽʾ ʯʠʩʝʣʴʥʠʭ 

ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʦʤʘʣʽʡ (ʘʥʝʫʧʣʦʾʜʽʾ) ʚ ʦʦʮʠʪʘʭ, ʷʢʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʚʠʥʠʢʥʝʥʥʷʤ 

ʧʦʤʠʣʦʢ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʝʪʘʧʽ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ 

ʤʝʡʦʪʠʯʥʦʛʦ ʜʽʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʬʘʢʪʦʨʦʤ ʧʦʨʫʰʝʥʴ ʛʝʥʦʤʥʦʛʦ ʽʤʧʨʠʥʪʠʥʛʫ 

[115]. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʫ ʝʤʙʨʽʦʥʘʭ 

ʣ ʜʁʠʥʠ ʻ ʤʦʥʦʩʦʤʽʷ ʩʪʘʪʝʚʦʾ ʭʨʦʤʦʩʦʤʠ (45, X), ʥʘ ʷʢʫ ʧʨʠʧʘʜʘʻ ʤʘʡʞʝ 10% 

ʚʩʽʭ ʩʧʦʥʪʘʥʥʠʭ ʘʙʦʨʪʽʚ, ʽ ʪʨʠʩʦʤʽʾ 16, 21 ʽ 22, ʷʢʽ ʨʘʟʦʤ ʩʢʣʘʜʘʶʪʴ 50% ʚʩʽʭ 

ʪʨʠʩʦʤʽʡ, ʚʠʷʚʣʝʥʠʭ ʧʨʠ ʩʧʦʥʪʘʥʥʠʭ ʘʙʦʨʪʘʭ [116]. 

ʋ ʥʝʱʦʜʘʚʥʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʘʥʝʫʧʣʦʾʜʽʡ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʯʘʩʪʢʘ ʘʥʝʫʧʣʦʾʜʽʾ ʝʤʙʨʽʦʥʽʚ ʟʥʠʞʫʻʪʴʩʷ ʥʘ ʪʣʽ ʙʽʣʴʰ ʤô̫ ʢʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ʷʻʯʥʠʢʽʚ [117]. 

ʇʨʦʩʧʝʢʪʠʚʥʝ ʢʦʛʦʨʪʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʨʽʚʥʷʥʥʷʤ ʥʝʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʽ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʮʠʢʣʫ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʞʽʥʢʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʨʽʚʝʥʴ ʘʥʝʫʧʣʦʾʜʽʾ ʚ 

ʝʤʙʨʽʦʥʘʭ ʣʶʜʠʥʠ ʩʢʣʘʚ 34,8% ï ʚ ʥʝʩʪʠʤʫʣʴʦʚʘʥʦʤʫ ʮʠʢʣʽ ʪʘ 38,2% ï ʫ 

ʩʪʠʤʫʣʴʦʚʘʥʦʤʫ. ɺʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʷʢʽʩʪʶ ʝʤʙʨʽʦʥʽʚ ʽ ʪʠʧʫ ʭʨʦʤʦʩʦʤʥʠʭ 

ʧʦʨʫʰʝʥʴ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɸʚʪʦʨʠ ʧʨʠʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʩʪʠʤʫʣʷʮʽʷ 

ʷʻʯʥʠʢʽʚ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʥʝʫʧʣʦʾʜʽʾ ʫ ʝʤʙʨʽʦʥʽʚ 

ʣʶʜʠʥʠ, ʦʪʨʠʤʘʥʠʭ ʫ ʩʪʠʤʫʣʴʦʚʘʥʠʭ ʮʠʢʣʘʭ, ʧʦʨʽʚʥʷʥʦ ʟ̔ ʥʝʩʪʠʤʫʣʴʦʚʘʥʠʤ 

ʮʠʢʣʦʤ [118]. 

ʄʝʪʦʜʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠ ʞʽʥʦʯʽ 

ʛʘʤʝʪʠ ʙʝʟ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʄʦʨʬʦʣʦʛʽʯʥʫ ʮʽʣʽʩʥʽʩʪʴ ʧʽʩʣʷ ʚʽʜʽʛʨʽʚʫ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʢʣʽʪʠʥʠ. ʇʨʦʪʝ ʧʽʜ 

ʜʽʻʶ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʦʞʣʠʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʭʨʦʤʦʩʦʤ, ɼʅʂ, 

ʟʤʽʥʘ ʨʽʚʥ ʁʤʈʅʂ ʪʘ ʬʫʥʢʮʽ ʾʙʽʣʢʚ̔, ʷʢʽ ʤʦʞʫʪʴ ʥʝ ʚʠʷʚʣʷʪʠʩʷ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ. ʎʽ ʧʦʪʝʥʮʽʡʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ. 

 ɺʧʣʠʚ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʭʨʦʤʦʩʦʤʥʠʡ ʩʪʘʪʫʩ ʝʤʙʨʽʦʥʽʚ 

ʣʶʜʠʥʠ, ʦʪʨʠʤʘʥʠʭ ʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʚʠʚʯʝʥʠʡ ʜʫʞʝ ʤʘʣʦ. 

ɼʦʩʣʽʜʞʝʥʥʷ 13, 18, 21 ̔  X ʭʨʦʤʦʩʦʤʠ ʤʝʪʦʜʦʤ FISH-ʘʥʘʣʽʟʫ ʥʝ 

ʧʦʢʘʟʘʣʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʘʥʝʫʧʣʦʾʜʽʾ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ 

[119]. ʇʨʦʪʝ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʥʝʚʝʣʠʢʽʡ ʚʠʙʽʨʮʽ ʢʣʽʪʠʥ, 

ʦʦʮʠʪʠ ʙʫʣʦ ʟʘʤʦʨʦʞʝʥʦ ʤʝʪʦʜʦʤ ʧʦʚʽʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʦʮʽʥʢʘ 

ʝʫʧʣʦʾʜʥʦʩʪʽ ʙʫʣʘ ʦʙʤʝʞʝʥʘ ʣʠʰʝ ʯʦʪʠʨʤʘ ʭʨʦʤʦʩʦʤʘʤʠ.  ɸʥʘʣʽʟ ʫʩʽʭ 

ʭʨʦʤʦʩʦʤ ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʥʝʫʧʣʦʾʜʥʠʭ ʝʤʙʨʽʦʥʽʚ, ʧʨʠ ʯʦʤʫ 

ʨʽʚʝʥʴ ʘʥʝʫʧʣʦʾʜʽʾ ʟʘ ʭʨʦʤʦʩʦʤʘʤʠ 22, 16, 19, 21 ʽ 13 ʙʫʚ ʚʠʱʠʤ, ʥʽʞ ʽʥʰʠʭ 

ʭʨʦʤʦʩʦʤ [120]. ʇʘʨʥʝ ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʷʚʠʣʦ 

ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʥʝʫʧʣʦʾʜʽʾ ʚ ʣʶʜʩʴʢʠʭ ʝʤʙʨʽʦʥʘʭ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʚʽʪʨʠʬʽʢʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʧʨʠʯʦʤʫ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫʩʽ 23 ʭʨʦʤʦʩʦʤʠ. 29,1% 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ ʦʦʮʠʪʽʚ ʤʘʣʠ ʘʥʦʤʘʣʴʥʫ ʢʫʣʴʢʽʩʪʴ 

ʭʨʦʤʦʩʦʤ ʧʨʦʪʠ 26,4% ï ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ, ʷʢʫ ʩʢʣʘʜʘʣʠ ʩʚʽʞʦʚʠʜʽʣʝʥʽ 

ʦʦʮʠʪʠ [121]. ɼʝʷʢʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʫ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʘʭ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʽʚʝʥʴ ʧʦʣʽʧʣʦʾʜʽ ʾ[122].  

ʉʝʩʪʨʠʥʩʴʢʽ ʭʨʦʤʘʪʠʜʥʽ ʦʙʤʽʥʠ ʻ ʯʫʪʣʠʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʛʝʥʦʤ ʦʦʮʠʪʽʚ. ʇʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʟʤʽʥʶʻʪʴʩʷ [123] . 

ɺ ʦʦʮʠʪʘʭ ʣʶʜʠʥʠ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ 

ʬʨʘʛʤʝʥʪʦʚʘʥʦʾ ɼʅʂ [89]. ɼʣʷ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʫʙʢʣʽʪʠʥʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʧʽʩʣʷ ʧʦʚʽʣʴʥʦʛʦ ʤʝʪʦʜʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʘ ʰʣʷʭʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ, ʙʫʣʠ ʧʦʨʽʚʥʷʥʥ ̔ ʤʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʮʽʣʽʩʥʩ̔ʪɹ 
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ɼʅʂ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ ʥʝ ʚʠʢʣʠʢʘʻ 

ʟʙʽʣʴʰʝʥʥʷ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʚʽʣʴʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ.  

ɯʥʪʨʘ- ʪʘ ʝʢʟʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʩʪʨʫʢʪʫʨʠ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʰʢʦʜʞʝʥʠʤʠ ʧʽʜ ʯʘʩ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 

ʭʨʦʤʦʩʦʤʥʠʡ ʩʪʘʪʫʩ ʝʤʙʨʽʦʥʽʚ. ʉʪʘʥ ʮʠʪʦʩʢʝʣʝʪʫ ʦʦʮʠʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʤʽʢʨʦʪʨʫʙʦʯʦʢ, ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʪʘ 

ʩʝʛʨʝʛʘʮʽʾ ʭʨʦʤʦʩʦʤ [124]. ʄʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʤʘ̒ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ, ʤʽʛʨʘʮʽ ʾʧʨʦʥʫʢʣʝʫʩʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥ ̔ʧʝʨhʦʛʦ 

ʤʽʪʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ [66]. ʄʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʦʦʮʠʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʤʽʢʨʦʪʨʫʙʦʯʦʢ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʟ ʜʚʦʭ ʘʮʝʥʪʨʽʦʣʷʨʥʠʭ ʧʦʣʶʩʽʚ ʽ ʫʪʨʠʤʫʶʪʴ 

ʭʨʦʤʦʩʦʤʠ ʫʟʜʦʚʞ ʤʝʪʘʬʘʟʥʦʾ ʧʣʘʩʪʠʥʢʠ. ʇʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʤʝʡʦʟ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʡ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʜʽʣʷʻ ʩʝʩʪʨʠʥʩʴʢʽ 

ʭʨʦʤʘʪʠʜʠ ʤʽʞ ʧʨʦʥʫʢʣʝʫʩʦʤ ʪʘ ʜʨʫʛʠʤ ʧʦʣʷʨʥʠʤ ʪʽʣʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʚʽʜʽʛʨʘʻ ʟʥʘʯʫʱʫ ʨʦʣʴ ʫ ʭʨʦʤʦʩʦʤʥʦʤʫ ʩʪʘʪʫʩ ̔

ʤʘʡʙʫʪʥʴʦʛʦ ʝʤʙʨʽʦʥʫ [125].  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʫ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʚʽʜʩʫʪʥʽ ʪʠʧʦʚʽ 

ʮʝʥʪʨʦʩʦʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʮʝʥʪʨʽʦʣʝʡ ʽ ʦʪʦʯʫʶʯʠʭ ʙʽʣʢʽʚ 

ʧʝʨʽʮʝʥʪʨʽʦʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʷʢʽ ʻ  ʮʝʥʪʨʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʢʨʦʪʨʫʙʦʯʦʢ 

(ʎʆʄ) ʚ ʙʽʣʴʰʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʆʦʮʠʪʠ ʣʶʜʠʥʠ ʥʝ ʤʘʶʪʴ ʎʆʄ, ʱʦ 

ʤʦʞʝ ʧʦʷʩʥʠʪʠ, ʯʦʤʫ ʦʦʮʠʪʠ ʣʶʜʠʥʠ ʚ ʤʝʡʦʟʽ ʩʭʠʣʴʥʽ ʜʦ ʧʦʤʠʣʦʢ [126].  

ʎʽʢʘʚʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʝʡʦʪʠʯʥʠʭ ʪʫʙʫʣʽʥʽʚ 

ʜʦ ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ʅʦʨʤʘʣʴʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʙʽʧʦʣʷʨʥʦʛʦ 

ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʽ ʚʠʨʽʚʥʶʚʘʥʥʷ ʭʨʦʤʦʩʦʤ ʚ ʝʢʚʘʪʦʨʽʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʣʠʰʝ ʫ 32,6% ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ.  ʋ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʘʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥ ̫ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʧʦʣʶʩʘ ʜʦ ʧʦʣʶʩʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʪʠʚʥʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ  ʦʦʮʠʪʠ ʟʙʝʨʽʛʘʶʪʴ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ MII ʟ ʙʽʧʦʣʷʨʥʦʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ. ɺʦʜʥʦʯʘʩ ʚʠʨʽʚʥʶʚʘʥʥʷ ʭʨʦʤʦʩʦʤ ʚʠʷʚʣʷʻʪʴʩʷ ʯʘʩʪʢʦʚʦ 

ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʠʤ [127] . 
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ʋ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʽʢʨʦʪʨʫʙʦʯʢʠ ʤʝʡʦʪʠʯʥʦʛʦ 

ʚʝʨʝʪʝʥʘ ʜʝʧʦʣʽʤʝʨʠʟʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʘʣʝ ʟʥʦʚʫ ʟôʷʚʣʷʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʚʽʜʽʛʨʽʚʫ ʪʘ ʨʝʛʽʜʨʘʪʘʮʽʾ [66]. ɹʫʣʦ ʚʠʚʯʝʥʦ ʩʪʘʥ ʛʘʤʘ-ʪʫʙʫʣʽʥʫ ʪʘ 

ʧʝʨʠʮʝʥʪʨʠ ʥʫ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʦʥʬʽʛʫʨʘʮʽʷ ʤʽʢʨʦʪʨʫʙʦʯʦʢ ʜʠʥʘʤʽʯʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ ʚʝʨʝʪʝʥʘ ʧʝʨʝʜʫʚʘʣʘ 

ʥʘʜʤʽʨʥʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʤʽʢʨʦʪʨʫʙʦʯʦʢ ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ ʟʤʝʥʰʝʥʥʷʤ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ  ̔ʬʦʨʤʠ [66]. 

 ɺ̔ ʢʥʦ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ  ̒

ʥʝʦʙʤʝʞʝʥʠʤ. ʆʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʜʣʷ ʡʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʦʜʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʚʠʭʽʜʥʦʛʦ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʦʮʠʪʽʚ, ʚʽʢʫ ʧʘʮʽʻʥʪʘ, ʤʝʪʦʜʫ ʦʮʽʥʢʠ 

ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ  [128]. ɺ ʨʦʙʦʪʘʭ L. Rienzi ʪʘ ʩʧʽʚʘʚʪ. ʙʫʣʦ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʙʫʣʦ ʚʽʟʫʘʣʽʟʦʚʘʥʝ 

ʣʠʰʝ ʚ 35,7% ʦʦʮʠʪʽʚ.  ʇʨʦʪʝ ʚʞʝ ʯʝʨʝʟ 3 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʧʨʠ 37°ʉ ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʚʽʟʫʘʣʽʟʫʚʘʣʦʩʷ ʚ 57,4% 

ʞʽʥʦʯʠʭ ʛʘʤʝʪʘʭ [129]. 

ʏʝʨʝʟ ʚʠʩʦʢʫ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʫ ʧʦʣʷʨʥʽʩʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʝʥʫʻʪʴʩʷ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʮʠʪʦʧʣʘʟʤʠ ʦʦʮʠʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʨʝʛʫʣʷʮʽʶ  

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʚʽʣʴʥʦʛʦ ʢʘʣʴʮʽʶ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʘʥ 

ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ [130]. 

ʅʠʟʢʘ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʶʶʪʴ ʩʪʘʥ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʫ 

ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʪʘ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʘʭ, ʧʨʦʪʝ ʥʝ ʘʥʘʣʽʟʫʶʪʴ ʩʪʘʥ 

ʭʨʦʤʦʩʦʤʥʦʛʦ ʘʧʘʨʘʪʫ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ 

[90]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʄ. Martinez-Burgos ʟʽ ʩʧʽʚʘʚʪ. [89] ʧʦʢʘʟʘʣʠ, ʱʦ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥ ̔ʦʦʮʠʪʠ ʟʜʘʪʥʽ ʨʝʧʦʣʽʤʝʨʠʟʫʚʘʪʠ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ, ʧʨʦʪʝ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʭʨʦʤʦʩʦʤ ʚ ʤʝʪʘʬʘʟʥʽʡ ʧʣʘʩʪʠʥʽ ʤʦʞʝ ʙʫʪʠ ʯʘʩʪʢʦʚʦ 

ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʦ.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rienzi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=14998966
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ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʢʨʦ̔ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʨʠ ʧʦʚʽʣʴʥʦʤʫ 

ʟʘʤʦʨʦʞʫʚʘʥʥʽ ʥʘ ʭʨʦʤʦʩʦʤʥʠʡ ʩʪʘʪʫʩ ʝʤʙʨʽʦʥʽʚ ʟô̫ ʩʫʚʘʚ, ʱʦ ʯʘʩʪʦʪʘ 

ʘʥʝʫʧʣʦʾʜʽʡ ʩʢʣʘʣʘ 28,6% ʽ 26% ʚ ʢʨ̔ʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʪʘ ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ 

ʦʦʮʠʪʘʭ ʚʽʜʧʦʚʽʜʥʦ [119]. 

ɼʝʢ̔ʣʴʢʘ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʭʨʦʤʦʩʦʤʥʠʭ 

ʘʙʝʨʘʮʽʡ ʚ ʝʤʙʨʽʦʥʘʭ, ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʽʚ ʤʝʪʦʜʦʤ 

ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʽʥôʻʢʮʽʾ ʩʧʝʨʤʽʷ ʚ ʦʦʮʠʪ (ICSI) [131]. 

ʈʘʥʽʰʝ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʥʝʨʦʟʭʦʜʞʝʥʥʷ ʚ ʭʨʦʤʦʩʦʤʘʭ ʝʤʙʨʽʦʥʘ ʟʘʣʝʞʘʪʴ 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ ʚ ʞʽʥʦʯʠʭ ʛʘʤʝʪʘʭ [132]. ʇʨʦʪʝ ʧʨʠʯʠʥʦʶ 

ʘʥʝʫʧʣʦʾʜʽʡ ʫ ʝʤʙʨʽʦʥʘʭ ʤʦʞʝ ʙʫʪʠ ʘʥʦʤʘʣʴʥʠʡ ʢʘʨʽʦʪʠʧ ʩʧʝʨʤʘʪʦʟʦʾʜʘ. ʊʘʢ, 

ʟʘ ʜʘʥʠʤʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʮʠʪʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʪʦʜʦʤ FISH ʨʽʚʝʥʴ 

ʘʥʝʫʧʣʦʾʜʽʡ ʚ ʩʧʝʨʤʘʪʦʟʦʾʜʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1,8 ʜʦ 23,7%, ʪʦʜʽ 

ʷʢ ʚ ʥʦʨʤʽ ʚʽʜʩʦʪʦʢ ʥʝʨʘʩʭʦʞʜʝʥʽʝ ʭʨʦʤʦʩʦʤ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 2,5% 

[133, 134]. ɿʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʝʨʪʠʣʴʥʦʩʪʽ ʩʧʝʨʤʠ ʢʦʨʝʣʶʻ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʨʽʚʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʤʦʨʬʦʣʦʛʽʯʥʦ ʘʥʦʤʘʣʴʥʠʭ ʝʤʙʨʽʦʥʽʚ. ʍʦʯʘ ʥʝʤʘʻ ʧʨʷʤʦʾ ʢʦʨʝʣʷʮʽʾ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥ ̫ʘʥʝʫʧʣʦʾʜʽʡ ʪʘ ʽʤʧʣʘʥʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʪʨʠʤʘʥʠʭ ʝʤʙʨʽʦʥʽʚ ʚʽʜ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ [135]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʙʽʨ ʭʨʦʤʦʩʦʤ ʝʤʙʨʽʦʥʘ ʤʘʻ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʷʢ ʚʽʜ 

ʥʘʙʦʨʫ ʭʨʦʤʦʩʦʤ ʫ ʯʦʣʦʚʽʯʠʭ ʪʘ ʞʽʥʦʯʠʭ ʛʘʤʝʪʘʭ, ʪʘʢ ʽ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʽʪʠʥ [136].  

ʅʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʽʚ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʢʽʣʴʢʽʩʥʽ 

ʭʨʦʤʦʩʦʤʥʽ ʧʘʪʦʣʦʛʽʾ, ʷʢʽ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʴ ʽʤʧʣʘʥʪʘʮʽʾ 

ʝʤʙʨʽʦʥʽʚ, ʩʧʦʥʪʘʥʥʠʭ ʚʠʢʠʜʥʽʚ ʘʙʦ ʚʘʜ ʨʦʟʚʠʪʢʫ ʧʣʦʜʫ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʤʘʪʝʨʽʘʣʫ ʚʠʢʠʜʥʽʚ 95% ʚʠʷʚʣʝʥʠʭ ʭʨʦʤʦʩʦʤʥʠʭ ʧʘʪʦʣʦʛʽʡ ʤʘʣʠ ʢʽʣʴʢʽʩʥʫ 

ʝʪʠʦʣʦʛʽʶ [137]. ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ɼʈʊ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʰʠʨʦʢʫ 

ʧʨʘʢʪʠʢʫ ʪʝʭʥʦʣʦʛʽʾ ʤʽʢʨʦʤʘʥʽʧʫʣʷʮʽʡ ʟ ʦʢʨʝʤʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʚʠʢʦʥʫʚʘʪʠ ʩʢʨʠʥʽʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʚʥʦʾ ʛʨʫʧʠ ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʦʤʘʣʽʡ ʚ 

ʝʤʙʨʽʦʥʘʭ ʜʦ ʧʝʨʝʥʝʩʝʥʥʷ ʾʭ ʫ ʧʦʨʦʞʥʠʥʫ ʤʘʪʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʛʝʥʦʤʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʝʩʴ ʭʨʦʤʦʩʦʤʥʠʡ ʥʘʙʽʨ, ʜʘʣʦ 



 46 

ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʯʘʩʪʢʘ ʝʫʧʣʦʜʾʥʠʭ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʫ ʮʠʢʣʘʭ 

ʟʘʧʣʽʜʥʝʥʥʷ in vitro, ʩʢʣʘʣʘ ʚʩʴʦʛʦ ʣʠʰʝ 25% [137]. ɼʘʥʘ ʪʝʥʜʝʥʮʽʷ ʚʢʘʟʫʻ ʥʘ 

ʽʩʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ ʥʘ ʛʝʥʝʪʠʯʥʦʤʫ ʨʽʚʥʽ, ʟʥʠʞʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʥʘʨʦʜʞʝʥʥʷ ʥʝʞʠʪʪʻʟʜʘʪʥʠʭ ʜʽʪʝʡ ʚ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽ.ʾ 

ʇʨʠʯʠʥʘʤʠ ʭʨʦʤʦʩʦʤʥʠʭ ʧʦʨʫʰʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʨʫʰʝʥʥʷ 

ʤʝʡʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ: ʚʠʧʘʜʢʠ ʥʝʨʦʟʭʦʜʞʝʥʴ ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʤʦʥʦʩʦʤʽʾ ʘʙʦ ʪʨʠʩʦʤʽʾ. ʅʝʨʦʟʭʦʜʞʝʥʥʷ ʭʨʦʤʦʩʦʤ ʚ 

ʷʡʮʝʢʣʽʪʠʥʘʭ ʽ ʩʧʝʨʤʘʪʦʟʦʾʜʘʭ ʤʦʞʝ ʩʪʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʝʨʽʦʜʽ 

ʤʝʡʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ; ʘʥʦʤʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʨʦʩʠʥʛʦʚʝʨʫ ʧʨʠ ʤʝʡʦʪʠʯʥʦʤʫ 

ʧʦʜʽʣʽ ʛʘʤʝʪ (ʥʘʧʨʠʢʣʘʜ, ʦʙʤʽʥ ʜʽʣʷʥʢʘʤʠ ʭʨʦʤʦʩʦʤ); ʧʦʨʫʰʝʥʥʷ ʧʝʨʰʠʭ 

ʤʽʪʦʪʠʯʥʠʭ ʧʦʜʽʣʽʚ: ʧʦʚʥʘ ʪʝʪʨʘʧʣʦʜʾ̫̔ , ʷʢʘ ʚʠʥʠʢʘʻ ʧʨʠ ʧʝʨʰʦʤʫ ʧʦʜʽʣʽ 

ʤʽʪʦʟʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʚʦʻʥʥʷ ʭʨʦʤʦʩʦʤ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʜʽʣʫ ʮʠʪʦʧʣʘʟʤʠ; 

ʚʠʥʠʢʥʝʥʥʷ ʤʦʟʘʾʮʠʟʤʫ ʥʘ ʝʪʘʧʽ ʤʽʪʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ ʝʤʙʨʽʦʥʘ ʧʨʠ 

ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʭʦʜʞʝʥʥʽ ʭʨʦʤʦʩʦʤ ʚ ʢʣʽʪʠʥʘʭ ʝʤʙʨʽʦʥʘ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʜʨʫʛʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʜʽʣʝʥʥʷ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʟʠʛʦʪʠ [138]. ʊʘʢ, ʧʩ̔ʣ̫ ʙ̔ʦʧʩ̔ʾ 

ʙʣʘʩʪʦʤʝʨʽʚ ʪʘ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦʾ-ʛʝʥʝʪʠʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ (ʇɻʉ) ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ 84,2% ʙʣʘʩʪʦʮʠʩʪ ʙʫʣʠ ʝʫʧʣʦʾʜʥʠʤʠ ʪʘ 15,8%  ʘʥʝʫʧʣʦʾʥʠʤʠ 

[139]. ʏʠ ʚʧʣʠʚʘʶʪʴ ʬʘʢʪʦʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʛʝʥʝʪʠʯʥʠʡ ʩʪʘʪʫʩ 

ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʝʤʙʨʽʦʥʽʚ ʻ ʜʠʩʢʫʪʘʙʝʣʴʥʠʤ. ʊʘʢ, 

ʦʜʥʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝ ʟʙʽʣʴʰʫʻ ʯʘʩʪʦʪʫ 

ʘʥʝʫʧʣʦʾʜʽʡ [121], ʚ ʪʦʡ ʯʘʩ, ʷʢ ʽʥʰʽ ʧʨʠʪʨʠʤʫʶʪʴʩʷ ʜʫʤʢʠ ʧʨʦ ʪʝ, ʱʦ ʚʠʩʦʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ɼʄʉʆ, ʟʜʘʪʥʽ ʽʥʜʫʢʫʚʘʪʠ 

ʫʰʢʦʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ [140], ʪʘ ʥʘʚʽʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʢʪʠʚʘʮʽʾ 

ʦʦʮʠʪʽʚ [141]. 

ʆʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʦʦʮʠʪʽʚ ʜʘʻ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʬʨʘʛʤʝʥʪʘʮʽʶ ɼʅʂ, ʩʝʩʪʨʠʥʩʴʢ ̔ʭʨʦʤʘʪʠʜʥʽ ʦʙʤʽʥʠ ʪʘ ʨʽʚʝʥʴ 

ʘʥʝʫʧʣʦʾʜʽʾ [140 ].  

ʌʘʢʪʦʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʬʽʣʽ ʝʢʩʧʨʝʩʽʾ ʛʝʥ̔ʚ 

ʦʦʮʠʪʘ. ʊʘʢ, ʚ ʨʦʙʦʪʽ, ʷʢʘ ʙʫʣʘ ʚʠʢʦʥʝʥʘ ʥʘ ʦʦʮʠʪʘ ʩʦʙʘʢʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ HSP70, Dnmt1, SOD1  ̔BAX ʥʝ ʟʤʽʥʠʣʘʩʷ, ʪʦʜʽ ʷʢ ʝʢʩʧʨʝʩʽʷ 
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ʛʝʥʫ Bcl2 ʙʫʣʘ ʥʘʜʤʽʨʥʦʶ ʫ ʛʨʫʧʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ 

ʦʦʮʠʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ [142]. 

ɺ ʪʦʡ ʯʘʩ, ʷʢ ʚʧʣʠʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʷ ʥʘ ʷʜʝʨʥʠʡ ʛʝʥʦʤ ʙʫʚ ʫ ʮʝʥʪʨʽ 

ʫʚʘʛʠ ʧʨʠʥʘʡʤʥʽ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʽʩʥʫʻ ʪʽʣʴʢʠ ʦʜʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ɼʅʂ ʚ ʙʣʘʩʪʦʤʝʨʘʭ. ɺ ʨʦʙʦʪʽ  S. Chamayou ʟʽ 

ʩʧʽʚʘʚʪ.  ʜʦʩʣʽʜʞʫʚʘʣʠ ʢʽʣʴʢʽʩʥʫ ʤʈʅʂ ʷʜʝʨʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʚʽʜʧʦʚʽʜʘʣʴʥʫ 

ʟʘ ʪʨʘʥʩʣʷʮʽʶ ʙʽʣʢʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʘʙʦ ʜʦ ʩʽʤʝʡʩʪʚʘ ʪʨʘʥʩ-ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʙʽʣʢʽʚ, ʘʙʦ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʽʚ, ʪʘʢʠʭ, ʷʢ ʙʽʣʢʠ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ɼʅʂ (NAP1L1, TOP1, H1F0H1), ʧʽʜʪʨʠʤʢʘ 

ʭʨʦʤʦʩʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ (SMC, SCC3, RAD21 , SMC1A, SMC1B, STAG3, 

REC8), ʝʥʝʨʛʝʪʠʯʥʽ ʰʣʷʭʠ ʤʽʪʦʭʦʥʜʨʽʡ (ATP5GJ, SDHC), ʨʝʛʫʣʷʮʽʷ 

ʢʣʽʪʠʥʥʠʭ ʮʠʢʣʽʚ (CLTA, MAPK6, CKS2)  ̔ ʝʪʘʧ ʢʦʤʧʝʪʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʧʦʪʝʥʮʽʘʣʫ ʢʣʽʪʠʥ (DPPA3, OCT4, FOXJ2). ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ ʧʨʦ ʪʝ, 

ʱʦ ʤʝʪʦʜʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʦ ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ. 

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥ ̫ʧʦʚʽʣʴʥʠʤ ʤʝʪʦʜʦʤ ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʥʠʞʝʥʥʷʤ ʟʙʝʨʝʞʝʥʥ ̫

ʤʈʅʂ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʨʽʚʝʥʴ ʤʈʅʂ ʧʽʩʣʷ ʥʘʛʨʽʚʫ ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʽʦʣʦʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ ʫ ʦʦʮʠʪʘ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ [143]. 

ʅʘʡʙʽʣʴʰʝ ʬʘʢʪʦʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʩʧʨʝʩʽ ʁʛʝʥʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʢʠʩʣʶʚʘʣʴʥʠʤ ʩʪʨʝʩʦʤ, ʘʧʦʧʪʦʟʫ ʪʘ ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦʛʦ 

ʮʠʢʣʫ. 

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʦʚʽʣʴʥʠʤ ʤʝʪʦʜʦʤ ʪʘ ʚʽʪʨʠʬʽʢʘʮʽʻʶ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʬʽʣʴ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ  ʚ ʟʨʽʣʠʭ ʦʦʮʠʪʘ ʣʶʜʠʥʠ.   ɿʥʠʞʫʻʪʴʩʷ 

ʨʝʛʫʣʷʮʽʻʷ ʛʝʥʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʽʜʪʨʠʤʮʽ ʭʨʦʤʦʩʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ 

(KIF2C ʪʘ KIF3A) ʪʘ ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ (CHEK2 ʪʘ CDKN1B), ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʦʦʮʠʪʽʚ. ɻʘʣʴʤʫʚʘʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʜʝʛʨʘʜʘʮʽʾ ʤʦʞʝ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʚʤʽʩʪ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʙʽʣʢʘ, ʷʢʠʡ  ̒

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʦʦʮʠʪʽʚ [144]. 

ʑʦʙ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʚʽʪʨʠʬʽʢʘʮʽʾ ʥʘ ʙʽʦʤʦʣʝʢʫʣʷʨʥʠʡ ʧʨʦʬʽʣʴ ʦʦʮʠʪʽʚ 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʨʘʥʩʢʨʠʧʮʽʶ ʚʦʩʴʤʠ ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ ʢʨʠʪʠʯʥʦ 
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ʚʘʞʣʠʚʽ ʙʽʣʢʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʽʚ, ʽ ʧʦʨʽʚʥʷʣʠ ʮʝʡ ʪʨʘʥʩʢʨʠʧʪʦʤ ʫ 

ʩʚʽʞʦʚʠʜʽʣʝʥʠʭ ʛʘʤʝʪʘʭ, ʚʠʜʽʣʝʥʠʭ ʫ ʪʠʭ ʞʝ ʞʽʥʦʢ. ʇʦʨʽʚʥʷʥʥʷ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʧʨʦʬʽʣʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʙʽʤʦʣʝʢʫʣʷʨʥʠʡ ʧʨʦʬʽʣʴ ʦʦʮʠʪʽʚ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝ ʟʤʽʥʠʚʩʷ [145]. 

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ ʟʥʠʞʫʻ ʝʢʩʧʨʝʩʽ ʁ

ʜʝʘʮʝʪʠʣʘʟʠ SIRT1 ʪʘ ʟʤʽʥʶʻ ʝʢʩʧʨʝʩʽ ʁ ʜʝʢʽʣʴʢʦʭ ʽʤʧʨʠʥʪʦʚʘʥʠʭ ʛʝʥʽʚ, 

ʥʘʧʨʠʢʣʘʜ, Gtl2 ʽ Peg3 [146]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ  ̒ʫʩʧʽʰʥʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ 

ʜʦʢʘʟʽʚ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʦ ʨʫʡʥʽʚʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ. ɯʩʥʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʪʨʠʚʘʣʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʛʝʥʦʤʥʠʭ 

ʪʘ ʧʨʦʪʝʦʤʥʠʭ ʟʤʽʥ ʚ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʘʭ ʣʶʜʠʥʠ. 

ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥ ɹ

ʭʨʦʤʦʩʦʤʥʦʛʦ ʩʪʘʪʫʩʫ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ̔ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ 

ʤʘʶʪʴ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ. ɺʽʜʩʫʪʥʽ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʚʧʣʠʚʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʯʘʩʪʦʪʫ  ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʣʶʜʠʥʠ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʦʮʠʪʽʚ ʚ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʾʭ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʭʨʦʤʦʩʦʤʥʦʛʦ ʩʪʘʪʫʩʫ 

ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʦʦʮʠʪʽʚ ʟ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʝʥʜʦ- ʪʘ 

ʝʢʟʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʽ.  

ʅʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʦʦʮʠʪʽʚ ʧʝʨʝʜ ʪʘ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʩʘʤʝ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ ʦʦʮʠʪʫ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʭʨʦʤʦʩʦʤʥʽ ʘʥʦʤʘʣʽʾ ʤʘʡʙʫʪʥʴʦʛʦ ʝʤʙʨʽʦʥʫ. ʅʘʨʘʟʽ ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʪʘʥʫ 

ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʥʝ ʨʦʟʨʦʙʣʝʥʘ, ʥʝʚʽʜʦʤʦ, ʷʢʽ ʩʘʤʝ ʟʤʽʥʠ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʩʣʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ɺʘʛʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ, ʷʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ 

ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ɼʈʊ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʦʦʮʠʪʽʚ.  
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ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʠʭ ʱʦʜʦ ʚʧʣʠʚʫ 

ʬʘʢʪʦʨʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʭʨʦʤʦʩʦʤʥʠʡ ʩʪʘʪʫʩ ʝʤʙʨʽʦʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ, ʧʦʩʪʘʚʣʝʥʝ ʥʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ 

ʩʚʦʻʯʘʩʥʠʤ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʛʘʤʝʪ ʪʘ 

ʝʤʙʨʽʦʥʽʚ ʚʽʜʜʽʣʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʝʧʨʦʜʫʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʥʘ ʙʘʟʽ çʄʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫ 

ɯɻʈè, ʤ. ʂʠʾʚ. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʯʘʩʪʦʪʫ ʚʠʞʠʚʘʥʥʷ 

ʦʦʮʠʪʽʚ, ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʯʘʩʪʦʪʫ ʘʥʝʫʧʣʦʾʜʽʾ 

ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ  ʝʤʙʨʽʦʥʽʚ 2ï5 ʜʥʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʜʘʥʽ ʧʨʦ 771 ʜʦʥʦʨʩʴʢʫ ʷʡʮʝʢʣʽʪʠʥʫ.  ʇʨʠ ʮʴʦʤʫ 384 ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ 19 ʮʠʢʣʘʭ ʟ ʽʥʜʫʢʮʽʻʶ ʦʚʫʣʷʮʽʾ ï ʩʚʽʞʦʚʠʜʽʣʝʥʽ ʦʦʮʠʪʠ 

(ʛʨʫʧʘ ɯ) ʪʘ 387 ʦʦʮʠʪʽʚ ʚʽʜ 10 ʞʽʥʦʢ-ʜʦʥʦʨʽʚ ʦʦʮʠʪʽʚ, ʷʢʽ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʣʠ 

ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ (ʛʨʫʧʘ ɯɯ).  

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 724 

ʦʦʮʠʪʘ, ʟ ʷʢʠʭ 326 ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʦʨʤʠ;126  ʦʦʮʠʪʠ ʟ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ; 85  ʦʦʮʠʪʠ ʟ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ Zona pellucida (ʧʦʪʦʚʱʝʥʥʷʤ / 

ʧʦʪʦʥʰʝʥʥʷʤ, ʚʠʢʨʠʚʣʝʥʥʷʤ); 121 ï ʦʦʮʠʪʠ ʟ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʮʠʪʦʧʣʘʟʤʠ 

(ʚʘʢʫʦʣʽʟʘʮʽʷ, ʛʨʘʥʫʣʷʮʽʷ, ʥʘʷʚʥʽʩʪʴ ʣʽʧʦʬʫʩʮʠʥʦʚʠʭ ʪʽʣʝʮʴ, ʘʛʨʝʛʘʮʽʷ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ (ɽʇʈ) ʪʘ 66 ï ʟ ʤʥʦʞʠʥʥʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʚ ʥʘʪʠʚʥʠʭ ʪʘ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʘʭ ʣʶʜʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʥʘ 196 ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʘʭ, 177 ʟ ʷʢʠʭ ʙʫʣʠ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʝʤʙʨʽʦʥʽʚ, 

ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ 

ʦʦʮʠʪʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 59 ʦʦʮʠʪʽʚ.  
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 ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʷʢʫʣʷʪʠ ʯʦʣʦʚʽʢʽʚ ʽʟ ʥʦʨʤʦʟʦʦʩʧʝʨʤʽʻʶ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ ʥʘ ʯʘʩʪʦʪʫ 

ʘʥʝʫʧʣʦʾʜʽ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ ʝʤʙʨʽʦʥʽʚ ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʝʨʤʽʾ 

ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʝ ʧʘʣʠʣʠ ʪʘ ʥʝ ʧʨʦʞʠʚʘʣʠ ʥʘ ʨʘʜʽʘʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ [50]. 

 

2.1 ɽʪʠʯʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʋʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʙʽʦʤʝʜʠʯʥʦʾ ʝʪʠʢʠ 

[147]. ɼʣʷ ʨʦʙʦʪʠ ʟ ʦʦʮʠʪʘʤʠ ʪʘ ʝʤʙʨʽʦʥʘʤʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʠʩʴʤʦʚʫ, ʚʽʣʴʥʫ 

ʪʘ ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʧʘʮʽʻʥʪʽʚ. ɺʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʦʦʮʠʪʘʤʠ ʪʘ 

ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʠʤʠ ʝʤʙʨʽʦʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʆɿ 

ʋʢʨʘʾʥʠ ʚʽʜ 09.09.2013  ̄787 "ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ", ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʧʨʦʪʦʢʦʣʫ ʟ ʟʘʭʠʩʪʫ ʝʤʙʨʽʦʥʽʚ [148]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʽʚ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ [149], ʂʦʥʚʝʥʮʽʾ ʉʦʶʟʫ 

ɭʚʨʦʧʠ ʱʦʜʦ ʧʨʘʚ ʣʶʜʠʥʠ ʽ ʙʽʦʤʝʜʠʮʠʥʠ [150], ʨʝʢʦʤʝʥʜʘʮʽʡ ESHRE ʪʘ 

ARSM. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʫʟʛʦʜʞʝʥʽ ʢʦʤʽʪʝʪʦʤ ʟ ʙʽʦʝʪʠʢʠ ɯʇʂʽʂ ʅɸʅ 

ʋʢʨʘʾʥʠ (ʇʨʦʪʦʢʦʣ ˉ 7, 2015 ʨ. ʪʘ ˉ1, 2019 ʨ). ʇʘʮʽʻʥʪʠ, ʟʚʝʨʪʘʶʯʠʩʴ 

ʚʧʝʨʰʝ ʚ ʤʝʜʠʯʥʠʡ ʮʝʥʪʨ, ʙʫʣʠ ʧʦʧʝʨʝʜʞʝʥʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʦʩʦʙʠʩʪʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʽʜʧʠʩʫʚʘʣʠ çɯʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫè ʥʘ ʦʙʨʦʙʢʫ ʾʭ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ. 

ɯʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʦʣʦʞʝʥʥʷ ʧʨʦ ʧʦʨʷʜʦʢ 

ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʊʆɺ "ʄʝʜʠʯʥʠʡ ʮʝʥʪʨ ɯɻʈ", ʷʢʝ 

ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè [15] 

ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʜʦʢʫʤʝʥʪ ʧʨʦ ʽʥʬʦʨʤʦʚʘʥʫ ʫʛʦʜʫ, ʟʘʪʚʝʨʜʞʝʥʠʡ ʤʝʜʠʯʥʦʶ 

ʨʘʜʦʶ ʊʆɺ çʄʝʜʠʯʥʠʡ ʮʝʥʪʨ ɯɻʈè (ʧʨʦʪʦʢʦʣ ʟʘʩʽʜʘʥʥʷ ˉ 6 ʚʽʜ 12.08.2013 

ʨʦʢʫ). 
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2.2 ʄʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ  

 

ɼʦʥʦʨʠ ʷʡʮʝʢʣʽʪʠʥ ʥʝ ʤʘʣʠ ʬʽʟʠʯʥʠʭ ʘʙʦ ʧʩʠʭʽʯʥʠʭ ʚʽʜʭʠʣʝʥʴ, ʤʘʣʠ 

ʥʝʛʘʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʷʚʥʦʩʪʽ ʽʥʬʝʢʮʽʡ TORCHïʢʦʤʧʣʝʢʩʫ, ʛʝʧʘʪʠʪʫ ʪʘ 

ʉʅɯɼʫ. ʂʘʨʽʦʪʠʧ ʚʩʽʭ ʜʦʥʦʨʽʚ ʙʫʚ ʥʦʨʤʘʣʴʥʠʤ: 46, XX. ʋ ʜʦʥʦʨʽʚ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ ʦʩʥʦʚʥʽ ʤʫʪʘʮʽʾ ʛʝʥʘ ʢʽʩʪʦʟʥʦʛʦ ʬʽʙʨʦʟʫ (CFTR): delF508 (ʝʢʟʦʥ 10), 

621 + 1GïT, R117H (ʝʢʟʦʥ 4), R553X, G551D, G542X (ʝʢʟʦʥ 11), 2143delT, 

2184insA (ʝʢʟʦʥ 13), W1282X ( ʝʢʟʦʥ 20), N1303K (ʝʢʟʦʥ 21), CFTRdel2,3 

(21ʂɹ), ʤʫʪʘʮʽʾ ʛʝʥʘ ʬʝʥʽʣʘʣʘʥʽʥʛʽʜʨʦʢʩʠʣʘʟʠ (ʌʂʋ): R408W, Y414C (ʝʢʟʦʥ 

12), R158Q (ʝʢʟʦʥ 5), Ivs10nt546 (ʽʥʪʨʦʥ 10), Ivs12nt1 (ʽʥʪʨʦʥ 12). 

ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʧʽʜʙʦʨʫ ʜʦʥʦʨʽʚ ʙʫʣʘ ʥʘʷʚʥʽʩʪʴ ʟʜʦʨʦʚʦʾ ʜʠʪʠʥʠ. 

ɺʩʽ ʜʦʥʦʨʠ ʷʡʮʝʢʣʽʪʠʥ ʙʫʣʠ ʘʥʦʥʽʤʥʠʤʠ. 

 

2.3 ɯʥʜʫʢʮʽʷ ʩʫʧʝʨʦʚʫʣʷʮʽʾ 

 

ʉʪʠʤʫʣʷʮʽʷ ʩʫʧʝʨʦʚʫʣʷʮʽʾ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʥʪʘʛʦʥʠʩʪʽʚ ʛʦʥʘʜʦʪʨʦʧʽʥ ʨʝʣʽʟʠʥʛ ʛʦʨʤʦʥʫ (GnRH). ɺʚʝʜʝʥʥʷ 

ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ (FSH) (çFostimonè, IBSA, ʐʚʝʡʮʘʨʽʷ) ʙʫʣʦ 

ʨʦʟʧʦʯʘʪʦ ʟ 2ïʛʦ ʜʥʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʧʦʯʘʪʢʦʚʽ ʜʦʟʠ ʩʢʣʘʜʘʣʠ 150ï

225 ʄʆ/ʜʦʙʘ. ɸʥʪʘʛʦʥʽʩʪ GnRH ʟ ʜʦʟʫʚʘʥʥʷʤ 0,25 ʤʛ/ʜʦʙʘ (çCetrotideè, 

Serono, ʐʚʝʡʮʘʨʽʷ) ʚʚʦʜʠʣʠ ʧʨʠ ʨʦʟʤʽʨʘʭ ʜʦʤʽʥʫʶʯʦʛʦ ʬʦʣʽʢʫʣʘ 14 ʤʤ. 

ʆʚʫʣʷʮʽʷ ʙʫʣʘ ʽʥʜʫʢʦʚʘʥʘ ʘʛʦʥʽʩʪʦʤ GnRH 0,4 ʤʛ (çDiphereline», Beaufour 

Ipsen Internation, ʌʨʘʥʮʽʷ), ʟʘ ʫʤʦʚʠ, ʱʦ ʜʦʤʽʥʫʶʯʠʡ ʬʦʣʽʢʫʣ ʜʦʩʷʛʘʚ 

ʜʽʘʤʝʪʨʘ 20 ʤʤ, ʘ ʨʽʚʝʥʴ ʝʩʪʨʘʜʽʦʣʫ ʚ ʩʠʨʦʚʘʪʮʽ ʚʽʜʧʦʚʽʜʘʚ ʥʝʦʙʭʽʜʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ.  

ɸʩʧʽʨʘʮʽʶ ʦʦʮʠʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʪʨʘʥʩʚʘʛʽʥʘʣʴʥʦ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ 36 ʛʦʜ ʧʽʩʣʷ ʽʥʜʫʢʮʽʾ ʦʚʫʣʷʮʽʾ. 
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2.4 ɺʠʣʫʯʝʥʥʷ ʪʘ ʜʝʥʫʜʘʮʽʷ ʦʦʮʠʪ-ʢʦʨʦʥʘ-ʢʫʤʫʣʶʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

 

ɸʩʧʽʨʦʚʘʥʫ ʬʦʣʽʢʫʣʷʨʥʫ ʨʽʜʠʥʫ ʧʨʦʜʠʚʣʷʣʠʩʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʦʦʮʠʪ-

ʢʦʨʦʥʘ-ʢʫʤʫʣʶʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʆʂʂïʢʦʤʧʣʝʢʩ) ʧʽʜ ʩʪʝʨʝʦʤʽʢʨʦʩʢʦʧʦʤ 

SMZï18 (Nikon, ʗʧʦʥʽʷ) ʫ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʪʠʭ ʜʦ 37ʉ̄ ʯʘʰʢʘʭ Oosafe 

(SparMED, ʅʽʤʝʯʯʠʥʘ) ʜʽʘʤʝʪʨʦʤ 60 ʤʤ (ʨʠʩ. 2.1).  

 

ʈʠʩ. 2.1. ʆʦʮʠʪïʢʦʨʦʥʘïʢʫʤʫʣʶʩʥʠʡ ʢʦʤʧʣʝʢʩ. 

 

ʋʩʽ ʚʽʜʽʙʨʘʥʽ ʆʂʂïʢʦʤʧʣʝʢʩʠ ʨʝʪʝʣʴʥʦ ʚʽʜʤʠʚʘʣʠ ʚʽʜ ʬʦʣʽʢʫʣʷʨʥʦʾ 

ʨʽʜʠʥʠ ʪʘ ʢʣʽʪʠʥ ʢʨʦʚʽ ʪʘ ʧʝʨʝʥʦʩʠʣʠ ʚ ʬʦʩʬʘʪʥʦ-ʙʫʬʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ HTF 

(LifeGlobal, ʉʐɸ) ʟ ʜʦʜʘʚʘʥʥʷʤ 5% Protein Supplement (LifeGlobal, ʉʐɸ) 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ in vitro. 

 

2.5 ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ ʦʦʮʠʪʽʚ 

 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʪʨʘ- ʪʘ 

ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʘ, 

ʧʨʦʚʦʜʠʣʠ ʚʠʜʘʣʝʥʥʷ ʢʣʽʪʠʥ ʢʫʤʫʣʶʩʫ. ʇʨʦʮʝʜʫʨʫ ʚʠʢʦʥʫʚʘʣʠ ʯʝʨʝʟ 2 ʛʦʜ 

ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʷʡʮʝʢʣʽʪʠʥ.  

100 ʤʢʤ 
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ʆʂʂïʢʦʤʧʣʝʢʩʠ ʟʘʥʫʨʶʚʘʣʠ ʥʘ 20 ʩʝʢ ʚ ʨʦʟʯʠʥ ʬʝʨʤʝʥʪʫ 

ʛʽʘʣʫʨʦʥʽʜʘʟʠ ʟ ʘʢʪʠʚʥʽʩʪʶ 80 ʦʜ/ʤʣ (Hyaluronidase, ʉʐɸ),  ʢ̫ʠʡ ʟʜʘʪʥʠʡ 

ʨʦʟʯʠʥʷʪʠ ʤʽʞʢʣʽʪʠʥʥʠʡ ʤʘʪʨʠʢʩ, ʱʦ ʩʢʨʽʧʣʶʻ ʢʣʽʪʠʥʠ ʢʫʤʫʣʶʩʫ. ɿʘʣʠʰʢʠ 

ʢʣʽʪʠʥ ʢʫʤʫʣʶʩʫ ʚʠʜʘʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʥʫʜʘʮʽʡʥʦʾ ʧʽʧʝʪʢʠ ʜʽʘʤʝʪʨʦʤ 

140 ʤʢʤ (Cook, ʉʐɸ). ʇʽʩʣʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʦʦʮʠʪʠ 

ʢʫʣʴʪʠʚʫʚʘʣʠ 1 ʛʦʜ ʚ ʽʥʢʫʙʘʪʦʨʽ (Planer, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ) ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ 

ʫʤʦʚ: 5,5% ʉʆ2, 5% ʆ2, 95% ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ 37 
ʦʉ. 

ʉʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ʦʦʮʠʪʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʫ NIKON 

TIïU ʢʦʤʧʘʥʽʾ NIKON ʪʘ Olympus IX-71 (ʗʧʦʥʽʷ). ɼʣʷ ʚʠʚʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʣʘʟʝʨʥʠʡ ʩʢʘʥʫʶʯʠʡ ʤʽʢʨʦʩʢʦʧ LSM 510 META (CarlZeiss, ʅʽʤʝʯʯʠʥʘ) ɼʣʷ 

ʬʦʪʦ-, ʚʽʜʝʦʟʘʧʠʩʫ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʨʦʙʦʪʠ ʟ ʦʦʮʠʪʘʤʠ ʪʘ 

ʝʤʙʨʽʦʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʩʪʝʤʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʉronus 

ʢʦʤʧʘʥʽʾ Research Instruments (ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ). 

ʉʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ʦʦʮʠʪʽ ʦʮʽʥʶʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

¶ ʥʝʟʨʽʣʠʡ ʦʦʮʠʪ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʧʨʦʬʘʟʠ ʧʝʨʰʦʛʦ 

ʤʝʡʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ. ɺ ʦʦʮʠʪʘ ʚʽʜʩʫʪʥʻ ʧʝʨʰʝ ʧʦʣʷʨʥʝ ʪʽʣʦ, ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʷʜʨʦ ʚ ʚʠʛʣʷʜʽ ʟʘʨʦʜʢʦʚʦʛʦ ʧʫʭʠʨʮʷ ï ʩʪʘʜʽʷ GV (germinal 

vesicle) (ʨʠʩ. 2.2ɸ). 

¶ ʥʝʟʨʽʣʠʡ ʦʦʮʠʪ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʤʝʪʘʬʘʟʠ ʧʝʨʰʦʛʦ 

ʤʝʡʦʪʠʯʥʦʛʦ ʧʦʜʽʣʫ. ʗʜʨʦ ʫʞʝ ʥʝ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ, ʧʝʨʰʝ ʧʦʣʷʨʥʝ ʪʽʣʦ ʱʝ ʥʝ 

ʚʠʜʽʣʠʣʦʩʴ  ʩʪʘʜʽʷ MI (ʤʝʪʘʬʘʟʘ ɯ) (ʨʠʩ. 2.2ɹ). 

¶ ʟʨʽʣʠʡ ʦʦʮʠʪ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʤʝʪʘʬʘʟʠ ʜʨʫʛʦʛʦ ʧʦʜʽʣʫ 

ʤʝʡʦʟʫ. ʅʘʷʚʥʝ ʧʝʨʰʝ ʧʦʣʷʨʥʝ ʪʽʣʦ ʚ ʧʝʨʠʚʽʪʝʣʽʥʦʚʦʤʫ ʧʨʦʩʪʦʨʽ  ʩʪʘʜʽʷ ʄɯɯ 

(ʤʝʪʘʬʘʟʘ ɯɯ) (ʨʠʩ.2.2ɺ). 

 

http://www.nas.gov.ua/UA/Department/Pages/default.aspx?DepartmentID=0003508
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ʈʠʩ.2.2. ʉʪʘʜʽʾ ʟʨʽʣʦʩʪʽ ʦʦʮʠʪʫ ʣʶʜʠʥʠ. ɸ  ʉʪʘʜʽʷ GV; ɹ ʩʪʘʜʽʷ MI; ɺ  

ʩʪʘʜʽʷ MIɯ. 

 

2.6 ʆʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʥʜʦ- ʪʘ ʝʢʟʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʦʦʮʠʪʽʚ 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʦʮʠʪʽʚ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʦʮʠʪʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ 

ʥʘ 5 ʛʨʫʧ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʝʢʩʪʨʘ- ʪʘ ʽʥʪʨʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ:  1 ï ʤʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʽ (n=326) (ʨʠʩ. 

2.3); 2  ʘʥʦʤʘʣʽʾ  ʙʫʜʦʚʠ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ (ʬʨʘʛʤʝʥʪʘʮʽʷ, ʜʝʛʝʥʝʨʘʮʽʷ, 

ʟʙʽʣʴʰʝʥʥʷ/ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ) (n=126); 3  ʦʦʮʠʪʠ ʟ ʘʥʦʤʘʣʽʷʤʠ ZP 

(ʧʦʪʦʚʱʝʥʥʷ/ʧʦʪʦʥʰʝʥʥʷ, ʚʠʢʨʠʚʣʝʥʥʷ) (n=85); 4  ʦʦʮʠʪʠ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʮʠʪʦʧʣʘʟʤʠ (ʚʘʢʫʦʣʽʟʘʮʽʷ, ʛʨʘʥʫʣʷʮʽʷ, ʥʘʷʚʥʽʩʪʴ ʣʽʧʦʬʫʩʮʠʥʦʚʠʭ ʪʽʣʝʮʴ, 

ʘʛʨʝʛʘʮʽʷ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ (ɽʇʈ)) (n=121); 5  ʦʦʮʠʪʠ ʟ 

ʤʥʦʞʠʥʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʷʤʠ (n=66).  

 

2.7 ʆʮʽʥʢʘ ʩʪʘʥʫ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ  

 

ʇʽʩʣʷ ʜʝʥʫʜʘʮʽʾ ʦʦʮʠʪʠ ʧʝʨʝʚʽʨʷʣʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ, 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʷʢʦʛʦ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Oosight 

(Hamilton Thorne, ʉʐɸ) ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ Nikon Eclipse TiïU (ʗʧʦʥʽʷ) ʟ 

ʤʽʢʨʦʤʘʥʽʧʫʣʷʪʦʨʘʤʠ Narishige. 

25ʤʢʤ 25ʤʢʤ 25ʤʢʤ 
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ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʚʝʨʝʪʝʥʘ, ʨʦʟʤʽʱʫʚʘʣʠ ʚ ʯʘʰʢʫ ʟ 

ʢʨʘʧʣʷʤʠ ʥʝ ʙʽʣʴʰʝ 3 ʦʦʮʠʪʽʚ, ʧʽʜ ʥʦʤʝʨʘʤʠ, ʚ ʢʨʘʧʣʷʭ ʧʦ 15 ʤʢʣ 

ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʬʦʩʬʘʪʥʦ-ʙʫʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Global (LifeGlobal, USA) ʟ 

ʜʦʜʘʚʘʥʥʷʤ 10% ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʘʣʴʙʫʤʽʥʫ ʣʶʜʠʥʠ (ʉɸʃ) (LifeGlobal, ʉʐɸ) 

ʧʦʢʨʠʪʠʭ ʤʽʥʝʨʘʣʴʥʠʤ ʤʘʩʣʦʤ (LifeGlobal, USA) ʚ ʯʘʰʢʘʭ ʟ ʩʢʣʷʥʠʤ ʜʥʦʤ 

(Fluorodish, World Presision Instrument, China). ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʦʦʮʠʪʘʤʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʨʤʦʩʪʦʣʠʢʫ (TokaiHit, ʗʧʦʥʽʷ) ʟ ʧʽʜʽʛʨʽʚʦʤ 37Áʉ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʝʤʙʨʽʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʙʫʣʘ ʥʝ ʥʠʞʯʦʶ ʟʘ 28Áʉ.  

ʆʮʽʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ, ʡʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʣʦʢʘʣʽʟʘʮʽʶ ʚʝʨʝʪʝʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ 

ʪʽʣʘ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʤʠʣʦʢ, ʧʽʜ ʯʘʩ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʧʝʪʦʢ 

Holding KïHPIPï1035 ʪʘ MicroïInjection KïMPIPï1035 (COOK, ʉʐɸ) ʦʦʮʠʪ 

ʚʠʩʪʘʚʣʷʣʠ ʚ ʨʘʢʫʨʩ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʪʘ 

ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ. ʂʫʪ ʨʦʟʤʽʱʝʥʥʷ ʚʝʨʝʪʝʥʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ 

ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʚʠʤʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ Oosight Meta 

(Hamilton Thorne, ʉʐɸ) (ʨʠʩ. 2.3). 

 

 

 

ʈʠʩ.2.3. ʇʨʦʛʨʘʤʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ Oosight Meta. 
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ʅʘʤʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ: 

ɸ ï ʢʦʤʧʘʢʪʥʝ, ʨʦʤʙʦʧʦʜʽʙʥʝ, ʟ ʯʽʪʢʠʤʠ ʢʨʘʷʤʠ;  

ɺ ï ʟʤʽʥʝʥʘ ʬʦʨʤʘ, ʨʦʟʤʠʪʽ ʢʨʘʾ; 

ʉ ï ʩʣʘʙʢʘ ʚʽʟʫʘʣʽʟʘʮʽʷ; 

D ï ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘ ʤʝʞʽ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʽ ʮʠʪʦʧʣʘʟʤʠ 

(ʪʝʣʦʬʘʟʘ ɯ); 

E ï ʥʝ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ; 

F ï ʟʤʽʥʘ ʦʨʽʻʥʪʘʮʽʾ ʦʩʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ; 

G ï ʟʙʽʣʴʰʝʥʝ ʚ ʨʦʟʤʽʨʽ; 

H ïï ʨʦʟʪʘʰʫʚʘʥʥʷ  ʥʘ ʤʝʞʽ ʜʨʫʛʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʽ ʮʠʪʦʧʣʘʟʤʠ 

(ʪʝʣʦʬʘʟʘ ɯɯ) (ʨʠʩ. 2.4 ʪʘ 2.5).  

 

                      1                               2 

    

A B C D 

   

                          3 

E F G ʅ 

 

 

ʈʠʩ.2.4. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʝʨʝʪʝʥʘ 

ʧʦʜʽʣʫ ʤʝʪʘʬʘʟʘ ɯɯ, ʜʝ 1 ï ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ, 2  ʧʝʨʰʝ ʧʦʣʷʨʥʝ ʪʽʣʦ, 3 ï 

ʜʨʫʛʝ ʧʦʣʷʨʥʝ ʪʽʣʦ, ɸ,B,ʉ,D,E,F,G,ʅ  ʢʘʪʝʛʦʨʽʾ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ 

ʦʦʮʠʪʽʚ.  
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ʊʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʧʨʦʚʦʜʠʣʠ ʟʘ ʡʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ,  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʫʪʘ ʨʦʟʤʽʱʝʥʥʷ, ʷʢʠʡ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Oosight Meta.  

  

 

ʈʠʩ. 2.5. ɺʘʨʽʘʥʪ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʡʦʪʠʯʥʦʛʦ 

ʚʝʨʝʪʝʥʘ ʧʦ ʚʽʜʥʦʰʝʥʥ ʁʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ, ʜʝ 1 ï ʤʝʡʦʪʠʯʥʝ 

ʚʝʨʝʪʝʥʦ, 2  ʧʝʨʰʝ ʧʦʣʷʨʥʝ ʪʽʣʦ. ɸ  ʦʦʮʠʪ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʚʝʨʝʪʝʥʘ ɺ ʪʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʟ ʢʫʪʦʤ 41,09Á 

ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ, ɹ  ʦʦʮʠʪ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ɸ  ʪʘ  ʢʫʪʦʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ ʚʽʜʥʦʩʥʦ 

ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ 61,92Á. 

ɸ ɸ 
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ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʜʽʣʠʣʠ 4 ʢʘʪʝʛʦʨʽʾ ʣʦʢʘʣʽʟʘʮʽʾ 

ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ: a ï 0°ï 20°; b ï 21°ï 45Á; ʩ ï 46° ï 90°; d ï 91° ï 180°  

(ʨʠʩ. 2.6).  

    

ʈʠʩ. 2.6. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʡʦʪʠʯʥʦʛʦ ʚʝʨʝʪʝʥʘ 

ʦʦʮʠʪʘ ʟʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ. ʘ, b, c,d ï 

ʢʘʪʝʛʦʨʽʾ ʣʦʢʘʣʽʟʘʮʽʾ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ. 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʨʝʪʝʥʘ ʧʦʜʽʣʫ ʤʝʪʘʬʘʟʘ 

ɯɯ ʪʘ ʡʦʛʦ ʣʦʢʘʣʽʟʘʮʽʾ ʫ ʦʦʧʣʘʟʤʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ 

ʢʦʞʥʦʤʫ ʦʦʮʠʪʫ ʙʫʚ ʧʨʠʩʚʦʻʥʠʡ ʽʥʜʝʢʩ ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ.  

 

2.8 ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʦʦʮʠʪʽʚ ʨʝʮʠʧʽʻʥʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʫʢʣʝʡʦʚʘʥʠʭ  

ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ 

2.8.1 ɽʥʫʢʣʝʘʮʽʷ ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ 

 

ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʦʮʠʪʽʚ ʨʝʮʽʧʽʻʥʪʘ ʚʠʜʘʣʷʣʠ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʫ 

ʜʦʥʦʨʩʴʢʦʤʫ ʦʦʮʠʪʽ, ʷʢʝ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

Oosight. ʍʦʣʜʠʥʛʦʚʦʶ ʧʽʧʝʪʢʦʶ ʬʽʢʩʫʚʘʣʠ ʦʦʮʠʪ ʜʦʥʦʨʘ ʪʘ ʨʦʙʠʣʠ ʥʘʜʨʽʟ 

(190 ï 200 mS) ʥʘ ZP, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʘʟʝʨ Saturn 3. ɹʽʦʧʩʽʡʥʦʶ ʧʽʧʝʪʢʦʶ 
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Ï20 ʤʢʤ ʘʩʧʽʨʫʚʘʣʠ ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʚʠʧʫʩʢʘʣʠ ʡʦʛʦ ʫ ʢʨʘʧʣʶ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 2.7). 

    

ʈʠʩ. 2.7. ɽʥʫʢʣʝʘʮʽʷ ʦʦʮʠʪʘ (ʟʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, DIC ʢʦʥʪʨʘʩʪ). ɸ ï ʤʝʡʦʪʠʯʥʝ ʚʝʨʝʪʝʥʦ ʚ ʧʽʧʝʪʮʽ ʜʣʷ 

ʙʽʦʧʩʽʾ; ɹ ï ʝʥʫʢʣʝʡʦʚʘʥʠʡ ʜʦʥʦʨʩʴʢʠʡ ʦʦʮʠʪ ʟ ʚʽʜʦʢʨʝʤʣʝʥʠʤ ʤʝʡʦʪʠʯʥʠʤ 

ʚʝʨʝʪʝʥʦʤ ʚ ʧʽʧʝʪʮʽ. 

 

2.8.2 ʇʝʨʝʥʝʩʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʟ ʦʦʮʠʪʘ ʨʝʮʠʧʽʻʥʪʘ ʚ 

ʮʠʪʦʧʣʘʟʤʫ ʜʦʥʦʨʩʴʢʦʛʦ ʦʦʮʠʪʘ  

 

ʋ ʟʘʬʽʢʩʦʚʘʥʦʤʫ ʭʦʣʜʠʥʛʦʚʦʶ ʧʽʧʝʪʢʦʶ ʦʦʮʠʪʽ ʨʝʮʠʧʽʻʥʪʘ ʘʩʧʽʨʫʚʘʣʠ 

ʧʝʨʰʝ ʧʦʣʷʨʥʝ ʪʽʣʦ ʙʽʦʧʩʽʡʥʦʾ ʧʽʧʝʪʢʦʶ ʪʘ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʨʘʧʣʶ ʟ 

ʝʥʫʢʣʝʡʦʚʘʥʠʤ ʜʦʥʦʨʩʴʢʠʤ ʦʦʮʠʪʦʤ. ɺʠʜʘʣʝʥʝ ʧʦʣʷʨʥʝ ʪʽʣʦ ʨʝʮʠʧʽʝʥʪʢʠ 

ʦʙʝʨʝʞʥʦ ʚʥʦʩʠʣʠ ʚ ʧʦʧʝʨʝʜʥʴʦ ʝʥʫʢʣʝʡʦʚʘʥʠʡ ʦʦʮʠʪ ʜʦʥʦʨʘ, ʘ ʩʘʤʝ ʚ 

ʧʝʨʠʚʽʪʝʣʽʥʦʚʠʡ ʧʨʦʩʪʽʨ ʧʦʜʘʣʽ ʚʽʜ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʜʦʥʦʨʩʴʢʦʛʦ ʦʦʮʠʪʘ (ʨʠʩ. 

2.8). ʇʽʩʣʷ ʤʘʥʽʧʫʣʷʮʽʡ ʦʦʮʠʪ ʨʝʮʠʧʽʻʥʪʢʠ ʪʘ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʦʦʮʠʪ 

ʦʙʝʨʝʞʥʦ ʧʝʨʝʥʦʩʠʣʠ ʧʽʧʝʪʢʦʶ Flexi-Pet Handle (Ï300 Õm) ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʥʦʤʝʨʘʤʠ ʚ ʢʨʘʧʣʽ ʧʦ 30 ʤʢʣ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Global (LifeGlobal, 

USA), ʧʦʢʨʠʪʠʭ ʤʽʥʝʨʘʣʴʥʠʤ ʤʘʩʣʦʤ (LifeGlobal, USA) ʚ ʯʘʰʢʫ NUNC IVF 

Petri Dish 60x15mm (Thermo scientific, USA) ʪʘ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ ʽʥʢʫʙʘʪʦʨʽ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 37 ʦʉ ʪʘ 5,5% ʉʆ2. ɿʣʠʪʪʷ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. ʇʽʩʣʷ ʟʣʠʪʪʷ 

ɸ ɹ 

ɺ 
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ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʨʝʮʽʧʽʻʥʪʘ ʟ ʜʦʥʦʨʩʴʢʠʤ ʦʦʮʠʪʦʤ ʧʨʦʚʦʜʠʣʠ ʰʪʫʯʥʝ 

ʟʘʧʣʽʜʥʝʥʥʷ ʤʝʪʦʜʦʤ ICSI. 

 

 

 

ʈʠʩ. 2.8. ʇʝʨʝʥʝʩʝʥʥʷ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʦʦʮʠʪʘ ʨʝʮʠʧʽʻʥʪʘ ʚ 

ʝʥʫʢʣʽʡʦʚʘʥʠʡ ʦʦʮʠʪ ʜʦʥʦʨʘ. ɸ ï ʚʠʜʘʣʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʟ ʦʦʮʠʪʘ 

ʨʝʮʠʧʽʻʥʪʢʠ, ɺ ï ʧʝʨʝʥʝʩʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʚ ʧʝʨʠʚʽʪʝʣʽʥʦʚʠʡ 

ʧʨʦʩʪʽʨ ʝʥʫʢʣʝʡʦʚʘʥʦʛʦ ʦʦʮʠʪʘ ʜʦʥʦʨʘ. 

 

2.9 ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʦʮʠʪʽʚ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ 

 

2.9.1 ɽʢʩʧʦʟʠʮʽʷ ʦʦʮʠʪʽʚ ʟ ʨʦʟʯʠʥʘʤʠ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ 

 

ʆʦʮʠʪʠ ʧʦʤʽʱʘʣʠ ʫ ʨʦʟʯʠʥ 7,5% ʝʪʠʣʝʥʛʣʠʢʦʣʶ (ɽɻ) ʪʘ 7,5% 

ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʫ (ɼʄʉʆ) ʫ ʩʝʨʝʜʦʚʠʱʽ Global ʟ ʜʦʜʘʚʘʥʥʷʤ 10% ʉɸʃ 

(GlobalLife, ʉʐɸ) ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (25ï26 Áʉ) ʪʘ ʚʠʪʨʠʤʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 5ï14 ʭʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʦʮʠʪʽʚ. ʇʽʩʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʧʦʯʘʪʢʦʚʦʛʦ ʨʦʟʤʽʨʫ ʢʣʽʪʠʥʠ ʜʘʣʽ ʧʦʤʽʱʘʣʠ ʚ ʢʨʽʦʟʘʭʠʩʥʠʡ 

ʨʦʟʯʠʥ: 15% ɽɻ, 15% ɼʄʉʆ ʪʘ 0,5 ʄ ʨʦʟʯʠʥ ʩʘʭʘʨʦʟʠ. ʆʦʮʠʪʠ ʚʠʪʨʠʤʫʚʘʣʠ 

ʫ ʨʦʟʯʠʥʽ ʧʨʦʪʷʛʦʤ 20ï60 ʩ.  

 

 

25ʤʢʤ 25ʤʢʤ 
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2.9.2 ʇʦʥʘʜʰʚʠʜʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʦʦʮʠʪʽʚ 

 

ʆʦʮʠʪʠ ʨʦʟʤʽʱʫʚʘʣʠ ʥʘ ʢʨʽʦʪʝʢ Cryotech  (ʗʧʦʥʽʷ) ʥʝ ʙʽʣʴʰʝ ʪʨʴʦʭ 

ʢʣʽʪʠʥ ʥʘ ʦʜʠʥ ʥʦʩʽʡ, ʫ ʷʢʥʘʡʤʝʥʰʽʡ ʢʨʘʧʣʽ ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʨʦʟʯʠʥʫ ʽ ʚʽʜʨʘʟʫ 

ʟʘʥʫʨʶʚʘʣʠ ʫ ʨʽʜʢʠʡ ʘʟʦʪ (ʈɸ) (ʨʠʩ.2.9). 

.  

ʈʠʩ. 2.9. ʇʝʨʝʥʝʩʝʥʥʷ ʦʦʮʠʪʫ ʥʘ ʥʦʩʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʥʫʨʝʥʥʷ ʫ 

ʨʜ̔ʢʠʡ ʘʟʦʪ. 

 

2.9.3 ʅʘʛʨʽʚ ʦʦʮʠʪʽʚ ʪʘ ʚʠʜʘʣʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʨʦʟʯʠʥʫ 

 

ʅʦʩʽʡ ʟ ʦʦʮʠʪʘʤʠ ʰʚʠʜʢʦ ʚʠʡʤʘʣʠ ʟ ʈɸ ʪʘ ʤʠʪʪʻʚʦ ʟʘʥʫʨʶʚʘʣʠ ʚ 1,0 ʄ 

ʨʦʟʯʠʥ ʩʘʭʘʨʦʟʠ ʫ ʩʝʨʝʜʦʚʠʱʽ Global medium ʟ ʜʦʜʘʚʘʥʥʷʤ 10% ʉɸʃ 

(GlobalLife, ʉʐɸ) ʧʨʠ 37 Áʉ ʥʘ 1ʭʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʦʦʮʠʪʠ ʧʦʩʪʫʧʦʚʦ 

ʧʝʨʝʥʦʩʠʣʠ ʫ 0,75, 0,5, 0,25 ʄ ʨʦʟʯʠʥʠ ʩʘʭʘʨʦʟʠ ʪʘ ʚʠʪʨʠʤʫʚʘʣʠ ʫ ʢʦʞʥʦʤʫ ʟ 

ʥʠʭ ʧʨʦʪʷʛʦʤ 2 ʭʚ. ʇʽʩʣʷ  ʮʴʦʛʦ ʷʡʮʝʢʣʽʪʠʥʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Global medium ʟ ʜʦʜʘʚʘʥʥʷʤ 10% ʉɸʃ (GlobalLife, ʉʐɸ) ʟʘ 37 Áʉ.  

 

2.10 ʆʮʽʥʢʘ ʯʘʩʪʦʪʠ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

 

ʏʘʩʪʦʪʫ ʚʠʞʠʚʘʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʦʦʮʠʪʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɸ ʩʘʤʝ ʦʮʽʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 
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ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ: ʜʝʛʝʥʝʨʘʮʽʷ ʪʘ ʧʦʪʝʤʥʽʥʥʷ ʦʦʧʣʘʟʤʠ; ʧʽʜʚʠʱʝʥʘ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʛʨʘʥʫʣʷʨʥʽʩʪʴ; ʚʘʢʫʦʣʽʟʘʮʽʷ ʦʦʧʣʘʟʤʠ; ʘʛʨʝʛʘʪʠ ʛʣʘʜʢʦʛʦ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʪʘ ʝʢʩʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʘʥʦʤʘʣʽʡ: 

ʟʙʽʣʴʰʝʥʠʡ ʨʦʟʤʽʨ ʧʝʨʠʚʽʪʝʣʽʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ;  ʡʦʛʦ ʥʘʜʣʠʰʢʦʚʘ ʟʝʨʥʠʩʪʽʩʪʴ, 

ʬʨʘʛʤʝʥʪʘʮʽʷ ʧʝʨʰʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ; ʘʥʦʤʘʣʽʾ ʪʘ ʨʦʟʨʠʚ ZP. 

 

2.11 ɿʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʽʚ ʰʣʷʭʦʤ ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʽʥô̒ ʢʮʽʾ 

ʩʧʝʨʤʽʷ ʚ ʦʦʧʣʘʟʤʫ 

 

ʄʘʥʽʧʫʣʷʮʽʾ ʚʠʢʦʥʫʚʘʣʠ ʫ ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʽʥʚʝʨʪʦʚʘʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ Nicon Ti Eclipse (ʗʧʦʥʽ̫ ), ʦʙʣʘʜʥʘʥʦʛʦ ʩʠʩʪʝʤʦ ʁ

ʤ̔ʢʨʦʤʘʥʧ̔ʫʣʷʪʦʨʚ̔ Narishige (ʗʧʦʥʽ̫ ) (ʨʠʩ. 2.10). 

 

ʈʠʩ. 2.10. ɯʥʚʝʨʪʦʚʘʥʠʡ ʤʽʢʨʦʩʢʦʧ Nicon Ti Eclipse (ʗʧʦʥʽ̫ ), 

ʦʙʣʘʜʥʘʥʦʛʦ ʩʠʩʪʝʤʦ ʁ ʤ̔ʢʨʦʤʘʥʧ̔ʫʣʷʪʦʨʚ̔ Narishige (ʗʧʦʥʽ̫ ) ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ICSI. 
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ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʨʫʙʽ ʤʦʪʦʨʠʟʦʚʘʥʽ ʢʦʥʪʨʦʣʝʨʠ, ʧʽʧʝʪʢʠ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʚ ʮʝʥʪʨʽ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʧʦʣʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 20ʭ. ʇʽʜ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ (400ʭ), ʧʨʘʚʠʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʽʧʝʪʦʢ 

ʢʦʥʪʨʦʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʘʚʣʽʯʥʠʭ ʜʞʦʡʩʪʠʢʽʚ.  

ʆʦʮʠʪ ʥʘ ʩʪʘʜʽʾ ʄII ʧʦʤʽʱʘʣʠ ʫ ʢʨʘʧʣʠʥʫ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʧʝʨʤʘʪʦʟʦʾʜʠ ʜʦʜʘʚʘʣʠ ʚ 8% ʨʦʟʯʠʥ ʧʦʣʽʚʽʥʽʣʧʽʨʘʣʽʜʦʥʫ (ʇɺʇ), ʚʠʙʠʨʘʣʠ 

ʤʦʨʬʦʣʦʛʽʯʥʦ ʥʦʨʤʘʣʴʥʠʡ ʩʧʝʨʤʘʪʦʟʦʾʜ ʪʘ ʨʦʟʤʽʱʫʚʘʣʠ ʡʦʛʦ ʧʽʜ ʢʫʪʦʤ 90Á 

ʚʽʜʥʦʩʥʦ ʢʽʥʯʠʢʘ ʽʥô̒ ʢʮʽʡʥʦʾ ʤʽʢʨʦʧʽʧʝʪʢʠ. ʉʪʠʩʢʘʶʯʠ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ 

ʭʚʦʩʪʘ, ʦʙʝʨʝʞʥʦ ʦʧʫʩʢʘʣʠ ʮʠʣʽʥʜʨʠʯʥʠʡ ʥʘʢʦʥʝʯʥʠʢ ʽ ʥʘʜʩʽʢʘʣʠ ʭʚʽʩʪ, 

ʪʘʢʠʤ ʯʠʥʦʤ ʟʥʝʨʫʭʦʤʣʶʚʘʣʠ ʯʦʣʦʚʽʯʫ ʩʪʘʪʝʚʫ ʢʣʽʪʠʥʫ. ʆʙʝʨʝʞʥʦ 

ʧʝʨʝʤʽʱʘʣʠʩʷ ʚ ʢʨʘʧʣʶ ʟ ʷʡʮʝʢʣʽʪʠʥʦʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʭʦʣʜʠʥʛʦʚʦʾ 

ʤʽʢʨʦʧʽʧʝʪʢʠ ʦʦʮʠʪ ʬʽʢʩʫʚʘʣʠ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʦʣʷʨʥʦʛʦ ʪʽʣʘ ʥʘ 12 ʛʦʜ. 

ɯʥô̒ ʢʮʽʡʥʫ ʧʽʧʝʪʢʫ ʦʧʫʩʢʘʣʠ ʚ ʝʢʚʘʪʦʨʽʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʥʘ 3 ʛʦʜ ʪʘ ʧʨʠʪʠʩʢʘʣʠ 

ʜʦ ʙʣʠʩʢʫʯʦʾ ʦʙʦʣʦʥʢʠ ʦʦʮʠʪʘ, ʱʦʙ ʧʦʯʘʪʠ ʧʨʦʥʠʢʥʝʥʥʷ, ʘ ʧʦʪʽʤ ʚʚʦʜʠʣʠ 

ʩʧʝʨʤʘʪʦʟʦʾʜ (ʨʠʩ. 2.11).  

 

ʈʠʩ. 2.11. ɿʘʧʣʽʜʝʥʥʷ ʦʦʮʠʪʘ ʤʝʪʦʜʦʤ ʽʥʪʨʘʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʩʧʝʨʤʽʷ. ɸ  ʥ̔ô̒ ʢʮʽʷ ʩʧʝʨʤʘʪʦʟʦʾʜʘ ʚ ʦʦʮʠʪ. ɹ  ʦʦʮʠʪ ʧʽʩʣʷ 

ʟʘʧʣʽʜʥʝʥʥʷ. 

 

50 ʤʢʤ 
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ʇʨʠ ʮʴʦʤʫ ʫ ʤʦʤʝʥʪ ʽʥôʻʢʮʽʾ ʚʽʜʙʫʚʘʚʩʷ ʨʦʟʨʠʚ ʫ ʤʝʤʙʨʘʥʽ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʨʘʧʪʦʚʠʤ ʪʨʝʤʪʽʥʥʷʤ ʚʠʱʝ ʽ ʥʠʞʯʝ ʪʦʯʢʠ ʧʨʦʥʠʢʥʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʦʷʚʦʶ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʩʧʝʨʤʘʪʦʟʦʾʜʫ ʥʘʟʘʜ ʜʦ ʧʽʧʝʪʢʠ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʘʢʪʠʚʘʮʽʾ ʦʦʮʠʪʽʚ ʪʘ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ, ʥʝʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʮʠʪʦʧʣʘʟʤʠ ʚʽʜʪʷʛʫʚʘʣʠ 

ʦʙʝʨʝʞʥʦ ʥʘʟʘʜ ʟ ʥʘʩʪʫʧʥʠʤ ʚʚʝʜʝʥʥʷʤ ʩʧʝʨʤʘʪʦʟʦʾʜʘ ʚ ʮʠʪʦʧʣʘʟʤʫ 

ʷʡʮʝʢʣʽʪʠʥʠ. ʇʽʩʣʷ ʧʦʯʝʨʛʦʚʦʛʦ ʟʘʧʣʽʜʝʥʥʷ ʫʩʽʭ ʦʦʮʠʪʽʚ, ʢʣʽʪʠʥʠ ʨʦʟʤʽʱʘʣʠ 

ʧʦ ʦʜʥʦʤʫ ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʦʤʝʨʘʤʠ ʫ ʯʘʰʢʠ ʟ ʢʨʘʧʣʷʤʠ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦʟʤʽʱʫʚʘʣʠ ʚ ʉʆ2 ï ʽʥʢʫʙʘʪʦʨʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

 

2.12 ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʽʥʚʘʛʽʥʘʮʽʾ ʦʦʣʝʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ICSI 

 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʩʧʝʨʤʘʪʦʟʦʾʜʫ ʚ ʦʦʧʣʘʟʤʫ ʚʽʜʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ 

ʽʥʚʘʛʽʥʘʮʽʾ ʦʦʣʝʤʠ: ɸ  ʥʦʨʤʘʣʴʥʘ ʽʥʚʘʛʽʥʘʮʽʷ ʟ ʧʨʦʥʠʢʥʝʥʥʷʤ ʽʥô̒ ʢʮʽʡʥʦʾ 

ʛʦʣʢʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 1/2 ʜʠʘʤʝʪʨʘ ʦʦʮʠʪʘ; B  ʧʨʦʥʠʢʥʝʥʥʷʤ ʽʥô̒ ʢʮʽʡʥʦʾ 

ʛʦʣʢʠ ʥʘ ʛʣʠʙʠʥʫ ʤʝʥʰ ʥʽʞ 1/3 ʜʽʘʤʝʪʨʘ ʦʦʮʠʪʘ; C  ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʚʘʛʽʥʘʮʽʾ 

ʦʦʣʝʤʠ, ʧʨʦʢʦʣ ʦʦʮʠʪʘ ʚʽʜʙʫʚʘʚʩʷ ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʛʦʣʢʠ; D  

ʧʽʜʚʠʱʝʥʘ ʧʨʫʞʥʽʩʪʴ ʤʝʤʙʨʘʥʠ, ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʢʦʣʫ, ʛʦʣʢʘ ʧʨʦʥʠʢʘʻ  ʙʽʣʴʰ 

ʥʽʞ 3/4  ʜʠʘʤʝʪʨʫ ʦʦʮʠʪʘ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʽʥʚʘʛʽʥʘʮʽʾ ʦʦʣʝʤʠ ʨʦʙʠʣʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʫʨʛʦʨ ʢʣʽʪʠʥʠ ʪʘ ʦʮʽʥʶʚʘʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʮʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʞʠʚʘʥʥʷ ʦʦʮʠʪʽʚ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. 

 

2.13 ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʣʽʜʥʝʥʥʷ ʦʦʮʠʪʽʚ 

 

ʏʝʨʝʟ 16ï18 ʛʦʜ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʩʧʝʨʤʘʪʦʟʦʾʜʘ ʚ ʦʦʮʠʪ ʚʠʷʚʣʷʣʠ 

ʥʘʷʚʥʽʩʪʴ ʟʘʧʣʽʜʥʝʥʥʷ ʰʣʷʭʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʥʫʢʣʝʫʩʽʚ. ʄʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʠʛʦʪ, ʷʢʽ ʤʘʣʠ ʜʚʘ ʧʨʦʥʫʢʣʝʫʩʠ, ʦʮʽʥʶʚʘʣʠ ʟʘ Z-ʢʨʠʪʝʨʽʷʤʠ 

L. Scott, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʨʦʟʤʽʨʫ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʥʫʢʣʝʫʩʽʚ 

ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʫ ʢʣʽʪʠʥʠ, ʢʽʣʴʢʦʩʪʽ ʷʜʝʨʝʮʴ ʚ ʩʘʤʠʭ ʧʨʦʥʫʢʣʝʫʩʘʭ ʪʘ ʾʭ 
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ʣʦʢʘʣʽʟʘʮʽʾ [152]. ʈʦʟʧʦʜʽʣ ʟʠʛʦʪ ʟʘ Z-ʢʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʘʚ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ: 

Z1 ï ʧʨʦʥʫʢʣʝʫʩʠ ʪʘ ʷʜʝʨʮʷ ʤʘʣʠ ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ ʪʘ ʢʽʣʴʢʽʩʪʴ, ʚʦʥʠ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʧʦʣʷʨʠʟʦʚʘʥʦ; ʢʘʪʝʛʦʨʽʷ Z2 ï ʧʨʦʥʫʢʣʝʫʩʠ ʽ ʷʜʝʨʮʷ ʤʘʣʠ 

ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ, ʢʽʣʴʢʽʩʪʴ ʷʜʝʨʝʮʴ ʦʜʥʘʢʦʚʘ, ʷʜʝʨʮʷ ʨʦʟʤʽʱʫʚʘʣʠʩʴ 

ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʩʽʡ ʧʣʦʱʠʥʽ ʧʨʦʥʫʢʣʝʫʩʽʚ; ʢʘʪʝʛʦʨʽʷ Z3 ï ʧʨʦʥʫʢʣʝʫʩʠ ʤʘʣʠ 

ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ, ʘʣʝ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʷʜʝʨʝʮʴ, ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ, 

ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʥʝʨʽʚʥʦʤʽʨʥʦ; ʢʘʪʝʛʦʨʽʷ Z4 ï ʧʨʦʥʫʢʣʝʫʩʠ ʨʦʟʤʽʱʫʚʘʣʠʩʷ 

ʧʦʟʘ ʮʝʥʪʨʦʤ ʮʠʪʦʧʣʘʟʤʠ, ʙʫʣʠ ʥʝ ʟô̒ ʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʪʘ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘ 

ʨʦʟʤʽʨʦʤ (ʨʠʩ. 2.12). 

 

 

ʈʠʩ. 2.12. ʉʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʟʠʛʦʪ ʟʘ L. Scott  [156]. ɿʠʛʦʪʠ Z1 ʤʘʶʪʴ 

ʨʽʚʥʫ ʢʽʣʴʢʽʩʪʴ ʷʜʝʨ, ʚʠʨʽʚʥʷʥʠʭ ʥʘ ʤʝʞʽ ʧʨʦʥʫʢʣʝʫʩʽʚ  (A). ɿʠʛʦʪʠ Z2 ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʤʽʨ ʷʜʝʨʝʮʴ (ʚʽʜ 3 ʜʦ 7), ʷʢʽ ʦʜʥʘʢʦʚʦ ʨʦʟʩʽʷʥʽ ʚ ʦʙʦʭ 

ʧʨʦʥʫʢʣʝʫʩʘʭ (B) Z3 ʟʠʛʦʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʨʽʚʥʽʩʪʶ ʷʜʝʨ 

(ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʤʽʨ, ʥʝʨʽʚʥʘ ʢʽʣʴʢʽʩʪʴ ʘʙʦ ʥʝʨʽʚʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʥʘ ʤʝʞʽ 

ʧʨʦʥʫʢʣʝʫʩʽʚ) (ʉ ʽ D). ɿʠʛʦʪʠ Z4 ʤʘʶʪʴ ʧʨʦʥʫʢʣʝʫʩʠ, ʷʢʽ ʻ ʨʦʟʜʽʣʝʥʠʤʠ ʘʙʦ 

ʨʽʟʥʠʤʠ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʤʘʣʠʤʠ ʷʜʝʨʮʷʤʠ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʚʠʨʽʚʥʷʥʽ ʘʙʦ ʨʦʟʢʠʜʘʥʽ 

ʧʦ ʧʨʦʥʫʢʣʝʫʩʘʤ. 
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2.14 ʆʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 

ʜʦʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ in vitro 

 

2.14.1 ʆʮʽʥʢʘ ʝʤʙʨʽʦʥʽʚ 2ï3 ʜʦʙʠ ʨʦʟʚʠʪʢʫ in vitro 

 

ʄʦʨʬʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 2 ʜʦʙʫ (43 ï 45 

ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ) ʪʘ 3 ʜʦʙʫ (67 ï 69 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ). ɺʠʟʥʘʯʘʣʠ 

ʢʽʣʴʢʽʩʪʴ ʙʣʘʩʪʦʤʝʨʽʚ, ʩʠʥʭʨʦʥʥʽʩʪʴ ʜʨʦʙʣʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʬʨʘʛʤʝʥʪʘʮʽʾ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʝʤʙʨʽʦʥʽʚ ʚʠʜʽʣʷʣʠ ʥʘʩʪʫʧʥʽ 

ʢʘʪʝʛʦʨʽʾ: ɸ  ʩʠʥʭʨʦʥʥʝ ʜʨʦʙʣʝʥʥʷ ʝʤʙʨʽʦʥʽʚ (ʧʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʙʣʘʩʪʦʤʝʨʽʚ) 

ʥʘ 2 ʜʦʙʫ ʝʤʙʨʽʦʥʠ ʤʘʣʠ 4 ʙʣʘʩʪʦʤʝʨʠ, ʥʘ 3  8 ʙʣʘʩʪʦʤʝʨʽʚ, ʚʩʽ ʢʣʽʪʠʥʠ 

ʝʤʙʨʽʦʥʫ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ, ʙʝʟ ʬʨʘʛʤʝʥʪʘʮʽʾ; ɺ  ʥʘ 2 ʜʦʙʫ 4 ï 6 

ʙʣʘʩʪʦʤʝʨʽʚ, ʥʘ 3 ʜʦʙʫ  6 ʽ ʙʽʣʴʰʝ;  ʬʨʘʛʤʝʥʪʘʮʽʷ ʝʤʙʨʽʦʥʘ ʜʦ 10 %, 

ʥʝʨʽʚʥʽʩʪʴ ʙʣʘʩʪʦʤʝʨʽʚ 20%; ʉ  ʘʩʠʥʭʨʦʥʥʝ ʜʨʦʙʣʝʥʥʷ ʝʤʙʨʽʦʥʘ, ʧʘʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʙʣʘʩʪʦʤʝʨʽʚ, ʥʘ 2 ʜʦʙʫ ï 2 ʘʙʦ ʙʽʣʴʰʝ 6 ʙʣʘʩʪʦʤʝʨʽʚ, ʥʘ 3 ʜʦʙʫ ï 

ʤʝʥʴʰʝ 6; ʨʽʚʝʥʴ ʬʨʘʛʤʝʥʪʘʮʽʾ ʜʦ 25%, ʥʝʨʽʚʥʠʡ ʨʦʟʧʦʜʽʣ ʮʠʪʦʧʣʘʟʤʠ 

ʙʣʘʩʪʦʤʝʨʽʚ ʤʝʥʰ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ; D   ʥʘ 2 ʜʦʙʫ  ʢʽʣʴʢʽʩʪʴ ʙʣʘʩʪʦʤʝʨʽʚ 

ʤʝʥʴʰʝ ʥʽʞ 4, ʥʘ 3 ʜʦʙʫ  ʢʽʣʴʢʽʩʪʴ ʙʣʘʩʪʦʤʝʨʽʚ ʤʝʥʴʰʝ ʥʽʞ 5, ʨʽʚʝʥʴ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ʙʽʣʴʰʝ ʥʽʞ 25% , ʥʝʨʽʚʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʮʠʪʦʧʣʘʟʤʠ ʤʽʞ 

ʙʣʘʩʪʦʤʝʨʘʤʠ ʙʽʣʴʰ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ ʢʣʽʪʠʥ (ʨʠʩ. 2.13) [153]. 

 

ʈʠʩ.2.13. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʝʤʙʨʽʦʥʽʚ ʽʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ (ɸ-D) 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʬʨʘʛʤʝʥʪʘʮʽʾ ʟʘ ʄ. Depa-Martynow [153].  
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2.14.2 ʆʮʥ̔ʢʘ ʝʤʙʨʽʦʥʘ ʥʘ 4 ʜʦʙʫ ʨʦʟʚʠʪʢʫ in vitro 

 

ɽʤʙʨʽʦʥ ʥʘ 4 ʜʦʙʫ ʨʦʟʚʠʪʢʫ in vitro ʩʢʣʘʜʘʻʪʴʩʷ ʟ 16 ï 32 ʢʣʽʪʠʥ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩ ʢʦʤʧʘʢʪʠʟʘʮʽʾ, ʷʢʠʡ ʻ ʦʟʥʘʢʦʶ ʩʪʘʜʽʾ ʤʦʨʫʣʠ. ʇʨʠ 

ʮʴʦʤʫ ʤʽʞʢʣʽʪʠʥʥʽ ʢʦʥʪʘʢʪʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʱʽʣʴʥʠʤʠ ʽ ʚʽʟʫʘʣʴʥʦ ʟʥʠʢʘʶʪʴ 

ʤʝʞʽ ʤʽʞ ʙʣʘʩʪʦʤʝʨʘʤʠ [154]. ʎʝʡ ʧʨʦʮʝʩ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʘʢʪʠʚʘʮʽʻʶ 

ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʛʝʥʦʤʘ [155] ʽ ʪʦʤʫ ʚʚʘʞʘʻʪʴʩʷ ʭʦʨʦʰʦʶ ʦʟʥʘʢʦʶ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʝʤʙʨʽʦʥʘ.  

ʄʦʨʬʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 4 ʜʦʙʠ ʨʦʟʚʠʪʢʫ ʧʨʦʚʦʜʠʣʠ 

ʯʝʨʝʟ 90 ï 94 ʛʦʜ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ (ʨʠʩ. 2.14).  

 

ʈʠʩ. 2.14. ʄʦʨʬʦʣʦʛʽʯʥʽ ʢʘʪʝʛʦʨʽʾ ʝʤʙʨʽʦʥʫ ʣʶʜʠʥʠ 4 ʜʦʙʠ ʨʦʟʚʠʪʢʫ in 

vitro. ɸ, ɹ, ɺ, ɻ   ʢʘʪʝʛʦʨʽʾ ɸ, B, C, D ʚʜ̔ʧʦʚʽʜʥʦ.   

 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʶ ʢʦʤʧʘʢʪʠʟʘʮʽʾ ʚʠʜʽʣʠʣʠ 4 

ʢʘʪʝʛʦʨʽʾ: ɸ ï ʧʦʚʥʽʩʪʶ ʢʦʤʧʘʢʪʥʠʡ ʝʤʙʨʽʦʥ, ʚʩʽ ʙʣʘʩʪʦʤʝʨʠ ʧʨʠʡʤʘʶʪʴ 
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ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʽ ʢʦʤʧʘʢʪʠʟʘʮʽʾ, ʟʥʠʢʘʶʪʴ ʤʝʞʽ ʤʽʞ ʢʣʽʪʠʥʘʤʠ; ɺ ï ʚ ʧʨʦʮʝʩʽ 

ʢʦʤʧʘʢʪʠʟʘʮʽʾ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʙʽʣʴʰʝ 75% ʢʣʽʪʠʥ  ʝʤʙʨʽʦʥʘ; ʉ ï ʝʤʙʨʽʦʥ ʤʘʻ 

ʥʝʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ, ʚ ʢʦʤʧʘʢʪʠʟʘʮʽʾ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ 

ʙʣʘʩʪʦʤʝʨʽʚ; D ï ʤʝʥʴʰʝ, ʷʢ ʧʦʣʦʚʠʥʘ ʢʣʽʪʠʥ ʝʤʙʨʽʦʥʘ ʬʦʨʤʫʶʪʴ ʥʝʚʝʣʠʢʝ 

ʦʙô̒ ʜʥʘʥʥʷ,  ʷʢʝ ʢʦʤʧʘʢʪʠʟʫʻʪʴʩʷ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʢʣʽʪʠʥ ʚ ʢʦʤʧʘʢʪʠʟʘʮʽʶ ʥʝ 

ʚʭʦʜʠʪ ɹ[40]. 

 

2.14.3 ʆʮ̔ʥʢʘ ʝʤʙʨʽʦʥʘ 5-ʾ ʜʦʙʠ ʨʦʟʚʠʪʢʫ in vitro 

 

ʅʘ 5 ʜʦʙʫ ʨʦʟʚʠʪʢʫ, ʝʤʙʨʽʦʥ, ʷʢ ʧʨʘʚʠʣʦ ʜʦʩʷʛʘʻ ʩʪʘʜʽʾ ʙʣʘʩʪʦʮʠʩʪʠ, 

ʢʣʽʪʠʥʠ ʷʢʦʾ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʣʽʪʠʥʠ ʪʨʦʬʝʢʪʦʜʝʨʤʠ ʪʘ 

ʚʥʫʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʤʘʩʠ, ʟʤʝʥʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ZP, ʥʘʷʚʥʽʩʪʶ ʙʣʘʩʪʦʮʝʣʽ, 

ʟʘʧʦʚʥʝʥʦʶ ʨʽʜʠʥʦʶ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʣʽʪʠʥ ʪʨʦʬʝʢʪʦʜʝʨʤʠ, ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʤʘʩʠ, ʩʪʫʧʝʥz ʙʣʘʩʪʫʣʷʮʽʾ ʪʘ 

ʪʦʚʱʠʥʠ ZP ʙʣʘʩʪʦʮʠʩʪʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ (ʨʠʩ. 2.15) [156].  

ʊʘʢʝ ʦʮʽʥʶʚʘʥʥʷ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʧʦʚʦʜʠʣʠ 

ʯʝʨʝʟ 114 ï 118 ʛʦʜ. ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ. ɺʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ 

ʨʦʟʚʠʪʢʫ ʙʣʘʩʪʦʮʠʩʪʠ: 1 ï ʨʘʥʥʷ ʙʣʘʩʪʦʮʠʩʪʘ, ʬʦʨʤʫʻʪʴʩʷ ʙʣʘʩʪʦʮʝʣʴ, ʷʢʘ 

ʟʘʡʤʘʻ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʠ ʦʙô̒ ʤʫ ʙʣʘʩʪʦʮʠʩʪʠ; 2 ï ʨʘʥʥʷ ʙʣʘʩʪʦʮʠʩʪʘ, 

ʙʣʘʩʪʦʮʝʣʴ ʩʪʘʥʦʚʠʪʴ ʧʦʣʦʚʠʥʫ ʦʙô̒ ʤʫ; 3 ï ʧʦʚʥʘ ʙʣʘʩʪʦʮʠʩʪʘ, ʙʣʘʩʪʦʮʝʣʴ 

ʟʘʡʤʘʻ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʦʙô̒ ʤʫ; 4 ï ʨʦʟʰʠʨʝʥʘ, ʙʣʘʩʪʦʮʠʩʪʘ ʟʙʽʣʴʰʝʥʘ ʚ 

ʨʦʟʤʽʨʽ, ZP ʩʪʘʻ ʧʦʤʽʪʥʦ ʪʦʥʴʰʦʶ; 5 ï ʨʦʟʰʠʨʝʥʘ ʙʣʘʩʪʦʮʠʩʪʘ, ʢʣʽʪʠʥʠ ʷʢʦʾ 

ʧʦʯʠʥʘʶʪʴ ʧʨʦʨʠʚʘʪʠ ZP ʽ ʚʠʭʦʜʠʪʠ ʥʘʟʦʚʥʽ, ʧʦʯʠʥʘʻʪʴʩʷ ʭʝʪʯʠʥʛ; 6 ï 

ʙʣʘʩʪʦʮʠʩʪʘ ʧʦʚʥʽʩʪʶ ʚʠʡʰʣʘ ʽʟ ZP.  

ʆʮʽʥʢʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʤʘʩʠ ʽ ʪʨʦʬʝʢʪʦʜʝʨʤʠ ʧʨʦʚʦʜʠʣʠ,  

ʧʦʯʠʥʘʶʯʠ ʟ ʙʣʘʩʪʦʮʠʩʪ ʢʘʪʝʛʦʨʽʾ 3 ʟʘ ʢʨʠʪʝʨʽʷʤʠ D.K. Gargner. ʇʨʦʚʦʜʠʣʠ 

ʦʮʽʥʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʤʘʩʠ: ɸ ï ʙʘʛʘʪʦʢʣʽʪʠʥʥʘ, ʢʦʤʧʘʢʪʥʘ; ɺ ï 

ʥʝʢʦʤʧʘʢʪʥʘ, ʤʘʣʦʢʣʽʪʠʥʥʘ; ʉ ï ʜʫʞʝ ʤʘʣʦ ʢʣʽʪʠʥ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʪʨʦʬʝʢʪʦʜʝʨʤʠ ʙʫʣʘ ʥʘʩʪʫʧʥʦʶ: ɸ ï ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ; ɺ ï ʥʝʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ; ʉ ï ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʢʽʣʴʢʦʤʘ ʢʣʽʪʠʥʘʤʠ. 
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ʂʦʞʝʥ ʝʤʙʨʽʦʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʦʜʚʽʡʥʦʶ ʢʘʪʝʛʦʨʽʻʶ (ʥʘʧʨʠʢʣʘʜ 

ɸɺ, (ʨʠʩ 2.15)), ʧʝʨʰʘ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʣʘ ʩʪʘʥʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʤʘʩʩʠ 

(ɸ), ʘ ʜʨʫʛʘ  ʪʨʦʬʝʢʪʦʜʝʨʤʠ (ɺ).   

 

 

ʈʠʩ. 2.15. ɽʤʙʨʽʦʥ ʣʶʜʠʥʠ ʥʘ ʩʪʘʜʽʾ ʙʣʘʩʪʦʮʠʩʪʘ ʟ ʨʽʟʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʣʽʪʠʥ ʪʨʦʬʝʢʪʦʜʝʨʤʠ, ʱʦ ʚʠʡʰʣʠ ʟ Zona pellucida (ZP) ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʩʴʦʛʦ ʦʙʩʷʛʫ ʙʣʘʩʪʦʮʠʩʪʠ (ɸï  ʢʘʪʝʛʦʨʽʷ 1, ɹ ï ʢʘʪʝʛʦʨʽʷ 2,  

ɺ ï ʢʘʪʝʛʦʨʽʷ 3, ɻ ïʢʘʪʝʛʦʨʽʷ 4). 

 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʧʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʪʨʝʪʶ ʜʦʙʫ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʘʤ ʨʦʟʩʽʢʘʣʠ ʙʣʠʩʢʫʯʫ ʦʙʦʣʦʥʢʫ (ʜʦʧʦʤʽʞʥʠʡ 

ʭʝʪʯʠʥʛ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ Saturn ʢʦʤʧʘʥʽʾ Research 

Instruments (ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), ʽʥʚʝʨʪʦʚʘʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ Nikon TIïU (Nikon, 

ʗʧʦʥʽʷ) ʽ ʤʽʢʨʦʤʘʥʽʧʫʣʷʪʦʨʽʚ (Narishige, ʗʧʦʥʽʷ). 
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